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ʀʟʧʦʣʟʚʘʥʠ ʩʲʢʨʘʱʝʥʠʷ 

17-AAG 17-ʘʣʠʣʘʤʠʥʦ-17-ʜʝʤʝʪʦʢʩʠʛʝʣʜʘʥʘʤʠʮʠʥ 

17-DMAG 17-ʜʝʤʝʪʦʢʩʠ-17-ʜʠʤʝʪʠʣʘʤʠʥʦʝʪʠʣʘʤʠʥʦʛʝʣʜʘʥʘʤʠʮʠʥ 

2ʄɽ 2-ʤʝʪʦʢʩʠʝʩʪʨʘʜʠʦʣ 

ɸɸʉ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʘ ʩʧʝʢʪʨʦʤʝʪʨʠʷ 

ɸʊʌ ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪ 

ɸʊʍʉʂ ʘʚʪʦʣʦʞʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʥʘ ʭʝʤʦʧʦʝʪʠʯʥʠ ʩʪʚʦʣʦʚʠ ʢʣʝʪʢʠ 

ɸʌʍ ʘʣʢʠʣʬʦʩʬʦʭʦʣʠʥ(ʠ) 

ɺʊɽ ʚʝʥʦʟʝʥ ʪʨʦʤʙʦʝʤʙʦʣʠʟʲʤ 

ɻʇ ʛʣʫʪʘʪʠʦʥʧʝʨʦʢʩʠʜʘʟʘ 

ɼɸɻ ʜʠʘʮʠʣʛʣʠʮʝʨʦʣ 

ɼɺʊ ʜʲʣʙʦʢʘ ʚʝʥʦʟʥʘ ʪʨʦʤʙʦʟʘ 

ɼʀʂ ʜʠʩʝʤʠʥʠʨʘʥʘ ʠʥʪʨʘʚʘʟʘʣʥʘ ʢʦʘʛʫʣʘʮʠʷ 

ɼʄɸʂ ʜʠʤʝʪʠʣʘʨʩʠʥʦʚʘ ʢʠʩʝʣʠʥʘ 

ɼʄʉʆ ʜʠʤʝʪʠʣʩʫʣʬʦʢʩʠʜ 

ɼʅʂ ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʘ ʢʠʩʝʣʠʥʘ 

ɽʇʈ ʝʥʜʦʧʣʘʟʤʝʥ ʨʝʪʠʢʫʣʫʤ 

ʠʈʅʂ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʈʅʂ 

ʢɼʅʂ ɼʅʂ-ʢʦʧʠʝ, ʧʦʣʫʯʝʥʦ ʯʨʝʟ ʦʙʨʘʪʥʘ ʪʨʘʥʩʢʨʠʧʮʠʷ ʥʘ ʠʈʅʂ 

ʃɼʍ ʣʘʢʪʘʪ-ʜʝʭʠʜʨʦʛʝʥʘʟʘ 

ʃʌʂ ʣʠʟʦʬʦʩʬʘʪʠʜʥʘ ʢʠʩʝʣʠʥʘ 

ʄʄ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ 

ʄʇ ʤʘʣʠʛʥʝʥʠ ʧʣʘʟʤʦʮʠʪʠ, ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ 

ʄʊʊ 3-(4,5-ʜʠʤʝʪʠʣʪʠʘʟʦʣ-2-ʠʣ)-2,5-ʜʠʬʝʥʠʣ-ʪʝʪʨʘʟʦʣʠʝʚ ʙʨʦʤʠʜ 

ʄʍʊ ʤʦʥʦʭʠʤʠʦʪʝʨʘʧʠʷ 

ʅɸɼʌ ʥʠʢʦʪʠʥʘʤʠʜʘʜʝʥʠʥʜʠʥʫʢʣʝʦʪʠʜʬʦʩʬʘʪ 

ʅʃʈ ʥʝʞʝʣʘʥʘ ʣʝʢʘʨʩʪʚʝʥʘ ʨʝʘʢʮʠʷ 

ʅʍɼʄʄ ʥʝ-ʭʠʧʝʨʜʠʧʣʦʠʜʝʥ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ 

ʅʍʃ ʥʝʭʦʜʞʢʠʥʦʚ ʣʠʤʬʦʤ 

ʆʃʃ ʦʩʪʨʘ ʣʠʤʬʦʮʠʪʥʘ ʣʝʚʢʝʤʠʷ 

ʆʄʃ ʦʩʪʨʘ ʤʠʝʣʦʠʜʥʘ ʣʝʚʢʝʤʠʷ 

ʆʇʃ ʦʩʪʨʘ ʧʨʦʤʠʝʣʦʮʠʪʥʘ ʣʝʚʢʝʤʠʷ 

ʇʍʊ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʷ 

ʈʂʈ ʨʝʘʢʪʠʚʥʠ ʢʠʩʣʦʨʦʜʥʠ ʨʘʜʠʢʘʣʠ 

ʈʅʂ ʨʠʙʦʥʫʢʣʝʠʥʦʚʘ ʢʠʩʝʣʠʥʘ 

ʉʂʄʂ (BMSCs) ʩʪʨʦʤʥʠ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʠ ʢʣʝʪʢʠ 

ʉʄʉ ʩʬʠʥʛʦʤʠʝʣʠʥʩʠʥʪʘʟʘ 

ʊʈ ʪʠʦʨʝʜʦʢʩʠʥʨʝʜʫʢʪʘʟʘ 

ʌʂ ʬʦʩʬʘʪʠʜʥʘ ʢʠʩʝʣʠʥʘ 

ʌʊʀ ʬʘʨʥʝʟʠʣʪʨʘʥʩʬʝʨʘʟʥʠ ʠʥʭʠʙʠʪʦʨʠ 

ʌʍ ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥ 

ʍɼɸʀ ʭʠʩʪʦʥʜʝʘʮʝʪʠʣʘʟʥʠ ʠʥʭʠʙʠʪʦʨʠ 

ʍɼʄʄ ʭʠʧʝʨʜʠʧʣʦʠʜʝʥ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ 

ʍʂ ʭʦʣʠʥʢʠʥʘʟʘ 

ʍʃʃ ʭʨʦʥʠʯʥʘ ʣʠʤʬʦʮʠʪʥʘ ʣʝʚʢʝʤʠʷ 

ʍʄʃ ʭʨʦʥʠʯʥʘ ʤʠʝʣʦʠʜʥʘ ʣʝʚʢʝʤʠʷ 

ʍʌʊ ʭʦʣʠʥ-ʬʦʩʬʦʪʨʘʥʩʬʝʨʘʟʘ 

ʎɼʌ ʮʠʪʠʜʠʥʜʠʬʦʩʬʘʪ 
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ʎʊʌ ʮʠʪʠʜʠʥʪʨʠʬʦʩʬʘʪ 

ʎʌʎʊ ʎʊʌ:ʬʦʩʬʦʭʦʣʠʥ-ʮʠʪʠʜʠʣʪʨʘʥʩʬʝʨʘʟʘ 

ʯʍɻʊ ʯʦʚʝʰʢʠ ʭʦʨʠʦʥʛʦʥʘʜʦʪʨʦʧʠʥ 

AQP ʘʢʚʘʧʦʨʠʥ 

ATRA ʪʨʘʥʩ-ʨʝʪʠʥʦʝʚʘ ʢʠʩʝʣʠʥʘ 

BCA ʙʠʮʠʥʭʦʥʠʥʦʚʘ ʢʠʩʝʣʠʥʘ 

bFGF ʦʩʥʦʚʝʥ ʬʠʙʨʦʙʣʘʩʪʝʥ ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ 

BSA ʛʦʚʝʞʜʠ ʩʝʨʫʤʝʥ ʘʣʙʫʤʠʥ 

CDK ʮʠʢʣʠʥ-ʟʘʚʠʩʠʤʘ ʢʠʥʘʟʘ 

CFU colony forming units, ʢʦʣʦʥʠʷ-ʦʙʨʘʟʫʚʘʱʠ ʝʜʠʥʠʮʠ 

CHOP Cyclophosphamide/Doxorubicin/Vincristine/Prednisolone 

CK2 ʢʘʟʝʠʥ-ʢʠʥʘʟʘ 2 

COX-2 ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʘ-2 

CRP C-ʨʝʘʢʪʠʚʝʥ ʧʨʦʪʝʠʥ 

CTxB ʩʫʙʝʜʠʥʠʮʘ B ʥʘ ʭʦʣʝʨʘʪʦʢʩʠʥʘ 

DAPI 4`,6-ʜʠʘʤʠʜʠʥ-2`-ʬʝʥʠʣʠʥʜʦʣ ʜʠʭʠʜʨʦʭʣʦʨʠʜ 

DISC death inducing signalling complex, ʩʠʛʥʘʣʝʥ ʢʦʤʧʣʝʢʩ, ʠʥʜʫʮʠʨʘʱ 

ʢʣʝʪʲʯʥʘ ʩʤʲʨʪ 

DSMZ Deutsche Sammlung von Mikroorganismen und Zellkulturen 

(ɻʝʨʤʘʥʩʢʘ ʩʙʠʨʢʘ ʦʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʠ ʢʣʝʪʲʯʥʠ ʢʫʣʪʫʨʠ) 

DTT ʜʠʪʠʦʪʨʝʡʪʦʣ 

EDTA ʝʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʦʮʝʪʥʘ ʢʠʩʝʣʠʥʘ 

EGFR ʨʝʮʝʧʪʦʨ ʟʘ ʝʧʠʜʝʨʤʘʣʝʥ ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ 

EMA European Medicines Agency (ɽʚʨʦʧʝʡʩʢʘ ʘʛʝʥʮʠʷ ʧʦ ʣʝʢʘʨʩʪʚʘʪʘ) 

ERK extracellular signal-regulated kinase, ʢʠʥʘʟʘ, ʨʝʛʫʣʠʨʘʥʘ ʦʪ 

ʠʟʚʲʥʢʣʝʪʲʯʥʠ ʩʠʛʥʘʣʠ 

FasL Fas-ʣʠʛʘʥʜ 

FBS ʬʝʪʘʣʝʥ ʪʝʣʝʰʢʠ ʩʝʨʫʤ 

FDA Food and Drug Administration (ʘʛʝʥʮʠʷʪʘ ʟʘ ʢʦʥʪʨʦʣ ʥʘ ʭʨʘʥʠʪʝ ʠ 

ʣʝʢʘʨʩʪʚʘʪʘ ʚ ʉɸʑ) 

FGFR ʨʝʮʝʧʪʦʨ ʟʘ ʬʠʙʨʦʙʣʘʩʪʝʥ ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ 

FITC ʬʣʫʦʨʝʩʮʝʠʥʠʟʦʪʠʦʮʠʘʥʘʪ 

GA ʛʝʣʜʘʥʘʤʠʮʠʥ 

GAPDH ʛʣʠʮʝʨʘʣʜʝʭʠʜ-3-ʬʦʩʬʘʪ-ʜʝʭʠʜʨʦʛʝʥʘʟʘ 

GM-CSF ʛʨʘʥʫʣʦʮʠʪʥʦ-ʤʘʢʨʦʬʘʛʝʘʣʝʥ ʢʦʣʦʥʠʷ-ʩʪʠʤʫʣʠʨʘʱ ʬʘʢʪʦʨ 

HDAC ʭʠʩʪʦʥʜʝʘʮʝʪʠʣʘʟʘ 

HDL ʣʠʧʦʧʨʦʪʝʠʥʠ ʩ ʚʠʩʦʢʘ ʧʣʲʪʥʦʩʪ 

HGF ʭʝʧʘʪʦʮʠʪʝʥ ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ 

HPC ʭʝʢʩʘʜʝʮʠʣʬʦʩʬʦʭʦʣʠʥ 

HRP ʧʝʨʦʢʩʠʜʘʟʘ ʦʪ ʭʨʷʥ 

IAP inhibitor of apoptosis protein, ʧʨʦʪʝʠʥ, ʠʥʭʠʙʠʨʘʱ ʘʧʦʧʪʦʟʘʪʘ 

IC50 ʩʨʝʜʥʘ ʠʥʭʠʙʠʨʘʱʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

IFN ʠʥʪʝʨʬʝʨʦʥ 

IGF-1 ʠʥʩʫʣʠʥʦʧʦʜʦʙʝʥ ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ 1 

IGF-1R ʨʝʮʝʧʪʦʨ ʟʘ IGF-1 

IKK  IəB-ʢʠʥʘʟʘ 

IL ʠʥʪʝʨʣʝʚʢʠʥ 

JAK ʗʥʫʩ ʢʠʥʘʟʘ 

JNK c-Jun NH2-terminal kinase, ʢʠʥʘʟʘ, ʬʦʩʬʦʨʠʣʠʨʘʱʘ c-Jun ʚ N-

ʪʝʨʤʠʥʘʣʥʘʪʘ ʦʙʣʘʩʪ 
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LDL ʣʠʧʦʧʨʦʪʝʠʥʠ ʩ ʥʠʩʢʘ ʧʣʲʪʥʦʩʪ 

MAPK ʤʠʪʦʛʝʥ-ʘʢʪʠʚʠʨʘʥʘ ʧʨʦʪʝʠʥʢʠʥʘʟʘ 

M-CSF ʤʘʢʨʦʬʘʛʝʘʣʝʥ ʢʦʣʦʥʠʷ-ʩʪʠʤʫʣʠʨʘʱ ʬʘʢʪʦʨ 

MES 2-(N-ʤʦʨʬʦʣʠʥʦ)ʝʪʘʥʩʫʣʬʦʥʦʚʘ ʢʠʩʝʣʠʥʘ 

MGUS ʤʦʥʦʢʣʦʥʘʣʥʘ ʛʘʤʘʧʘʪʠʷ ʩ ʥʝʠʟʷʩʥʝʥʘ ʟʥʘʯʠʤʦʩʪ 

MIP ʤʘʢʨʦʬʘʛʝʘʣʝʥ ʚʲʟʧʘʣʠʪʝʣʝʥ ʧʨʦʪʝʠʥ 

MMP ʤʘʪʨʠʢʩʥʘ ʤʝʪʘʣʦʧʨʦʪʝʠʥʘʟʘ 

MOPS 3-(N-ʤʦʨʬʦʣʠʥʦ)ʧʨʦʧʘʥʩʫʣʬʦʥʦʚʘ ʢʠʩʝʣʠʥʘ 

MP Melphalan/Prednisolone 

MPR Melphalan/Prednisone/Lenalidomide 

MPT Melphalan/Prednisolone/Thalidomide 

MPV Melphalan/Prednisone/Bortezomib 

MSK mitogen- and stress-activated protein kinase, ʧʨʦʪʝʠʥ-ʢʠʥʘʟʘ, 

ʘʢʪʠʚʠʨʘʱʘ ʩʝ ʦʪ ʤʠʪʦʛʝʥʠ ʠ ʩʪʨʝʩ 

MTD ʤʘʢʩʠʤʘʣʥʘ ʧʦʥʦʩʠʤʘ ʜʦʟʘ 

NF-əB ʷʜʨʝʥ ʬʘʢʪʦʨ əB 

OPC ʦʢʪʘʜʝʮʠʣʬʦʩʬʦʭʦʣʠʥ 

OPG ʦʩʪʝʦʧʨʦʪʝʛʝʨʠʥ 

OPN ʦʩʪʝʦʧʦʥʪʠʥ 

PARP ʧʦʣʠ(ɸɼʌ-ʨʠʙʦʟʘ)-ʧʦʣʠʤʝʨʘʟʘ 

PCR ʧʦʣʠʤʝʨʘʟʥʘ ʚʝʨʠʞʥʘ ʨʝʘʢʮʠʷ 

PDK ʬʦʩʬʦʠʥʦʟʠʪʠʜ-ʟʘʚʠʩʠʤʘ ʢʠʥʘʟʘ 

PEG ʧʦʣʠʝʪʠʣʝʥʛʣʠʢʦʣ 

PI3K ʬʦʩʬʘʪʠʜʠʣʠʥʦʟʠʪʦʣ-3-ʢʠʥʘʟʘ 

PIP2 ʬʦʩʬʘʪʠʜʠʣʠʥʦʟʠʪʦʣ-4,5-ʙʠʩʬʦʩʬʘʪ 

PIP3 ʬʦʩʬʘʪʠʜʠʣʠʥʦʟʠʪʦʣ-3,4,5-ʪʨʠʬʦʩʬʘʪ 

PKB (PKC, PKD) ʧʨʦʪʝʠʥ-ʢʠʥʘʟʘ B (C, D) 

PLC (PLD) ʬʦʩʬʦʣʠʧʘʟʘ C (D) 

PMSF ʬʝʥʠʣʤʝʪʠʣʩʫʣʬʦʥʠʣʬʣʫʦʨʠʜ 

PVDF ʧʦʣʠʚʠʥʠʣʠʜʝʥʜʠʬʣʫʦʨʠʜ 

RANK ʨʝʮʝʧʪʦʨ-ʘʢʪʠʚʘʪʦʨ ʥʘ NF-əB 

RANKL ʣʠʛʘʥʜ ʟʘ ʨʝʮʝʧʪʦʨʘ-ʘʢʪʠʚʘʪʦʨ ʥʘ NF-əB 

rhOPN ʨʝʢʦʤʙʠʥʘʥʪʝʥ ʯʦʚʝʰʢʠ ʦʩʪʝʦʧʦʥʪʠʥ 

RT ʦʙʨʘʪʥʘ ʪʨʘʥʩʢʨʠʧʮʠʷ 

SAOS-2 CM ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʦʪ ʢʣʝʪʢʠ SAOS-2 

SDF-1 ʧʨʦʠʟʚʝʞʜʘʥ ʦʪ ʩʪʨʦʤʥʠʪʝ ʢʣʝʪʢʠ ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ 1 

SDS ʥʘʪʨʠʝʚ ʜʦʜʝʮʠʣʩʫʣʬʘʪ 

SF ʬʨʘʢʮʠʷ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ 

STAT signal transducer and activator of transcription, ʩʠʛʥʘʣʝʥ ʪʨʘʥʩʜʫʢʪʦʨ 

ʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʝʥ ʘʢʪʠʚʘʪʦʨ 

Sɓ2M ʩʝʨʫʤʝʥ ɓ2-ʤʠʢʨʦʛʣʦʙʫʣʠʥ 

TGFɓ ʪʨʘʥʩʬʦʨʤʠʨʘʱ ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ ʙʝʪʘ 

TGFɓïR ʨʝʮʝʧʪʦʨ ʟʘ TGFɓ 

TNF-Ŭ ʪʫʤʦʨ-ʥʝʢʨʦʪʠʯʝʥ ʬʘʢʪʦʨ ʘʣʬʘ 

TRAIL TNF-ʩʨʦʜʝʥ ʘʧʦʧʪʦʟʦʠʥʜʫʮʠʨʘʱ ʣʠʛʘʥʜ 

VAD Vincristine/Doxorubicin(Adriamycin)/Dexamethasone 

VEGF ʩʲʜʦʚʦ-ʝʥʜʦʪʝʣʝʥ ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ 

VEGFR ʨʝʮʝʧʪʦʨ ʟʘ VEGF 

VRD Bortezomib/Lenalidomide/Dexamethasone 

VTD Bortezomib/Thalidomide/Dexamethasone 
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ʋʚʦʜ 

 

ʄʫʣʪʠʧʣʝʥʠʷʪ ʤʠʝʣʦʤ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʯʝʩʪʦ ʭʝʤʘʪʦʣʦʛʠʯʥʦ ʟʣʦʢʘʯʝʩʪʚʝʥʦ ʟʘʙʦʣʷʚʘ-

ʥʝ. ʃʠʧʩʘʪʘ ʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʲʣʥʦ ʠʟʣʝʢʫʚʘʥʝ ʠ ʥʘʩʪʲʧʚʘʱʘʪʘ ʪʝʞʢʘ ʠʥʚʘʣʠʜʠʟʘʮʠʷ 

ʥʘ ʙʦʣʥʠʪʝ ʚ ʪʝʨʤʠʥʘʣʥʠʪʝ ʩʪʘʜʠʠ ʛʦ ʧʨʘʚʷʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʩʦʮʠʘʣʥʦ ʟʥʘʯʠʤʦ. ʉʪʨʘ-

ʥʠʯʥʠʪʝ ʝʬʝʢʪʠ ʦʪ ʦʩʥʦʚʥʠʷ ʪʝʨʘʧʝʚʪʠʯʝʥ ʧʦʜʭʦʜ ï ʭʠʤʠʦʪʝʨʘʧʠʷʪʘ, ʜʦʧʲʣʥʠʪʝʣʥʦ 

ʫʪʝʞʥʷʚʘʪ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʠʪʝ. ʇʨʝʟ ʧʦʩʣʝʜʥʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʢʣʘʩʠʯʝʩʢʘʪʘ ʭʠ-

ʤʠʦʪʝʨʘʧʠʷ ʦʪʩʪʲʧʚʘ ʤʷʩʪʦ ʥʘ ʥʦʚʠ ʬʘʨʤʘʢʦʣʦʛʠʯʥʠ ʧʦʜʭʦʜʠ, ʥʘʩʦʯʝʥʠ ʢʲʤ ʧʘʪʦʣʦ-

ʛʠʯʥʦ ʠʟʤʝʥʝʥʠʪʝ ʩʠʛʥʘʣʥʦ-ʪʨʘʥʩʜʫʢʮʠʦʥʥʠ ʧʲʪʠʱʘ. ʅʦʚʠʪʝ ʣʝʢʘʨʩʪʚʝʥʠ ʚʝʱʝʩʪʚʘ, 

ʤʘʢʘʨ ʠ ʧʦ-ʝʬʝʢʪʠʚʥʠ, ʜʘʣʝʯ ʥʝ ʩʘ ʣʠʰʝʥʠ ʦʪ ʩʪʨʘʥʠʯʥʠ ʝʬʝʢʪʠ. ɿʘʪʦʚʘ ʧʨʦʜʲʣʞʘʚʘ ʜʘ 

ʝ ʥʘʣʠʮʝ ʦʛʨʦʤʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʦʪʢʨʠʚʘʥʝ ʠ ʚʲʚʝʞʜʘʥʝ ʚ ʧʨʘʢʪʠʢʘʪʘ ʥʘ ʥʦʚʠ ʪʝʨʘ-

ʧʝʚʪʠʯʥʠ ʚʲʟʤʦʞʥʦʩʪʠ, ʠʤʘʱʠ ʧʦ-ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʧʦ-ʥʠʩʢʘ ʪʦʢʩʠʯʥʦʩʪ ʦʪ ʩʲ-

ʱʝʩʪʚʫʚʘʱʠʪʝ. 
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I. ʃʀʊɽʈɸʊʋʈɽʅ ʆɹɿʆʈ 

 

1. ʄʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ ï ʙʠʦʣʦʛʠʯʥʠ ʦʩʦʙʝʥʦʩʪʠ ʠ ʥʦʚʠ 

ʪʝʨʘʧʝʚʪʠʯʥʠ ʩʪʨʘʪʝʛʠʠ 

 

1.1. ʆʙʱʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʄʫʣʪʠʧʣʝʥʠʷʪ ʤʠʝʣʦʤ (ʄʄ) ʝ ʭʝʤʘʪʦʣʦʛʠʯʥʦ ʟʣʦʢʘʯʝʩʪʚʝʥʦ ʟʘʙʦʣʷʚʘʥʝ, ʢʦʝʪʦ ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʲʩ ʟʣʦʢʘʯʝʩʪʚʝʥ ʨʘʩʪʝʞ ʥʘ ʧʣʘʟʤʦʮʠʪʠ ʚ ʢʦʩʪʥʠʷ ʤʦʟʲʢ, ʘ ʩ ʧʨʦʛʨʝʩʠʨʘ-

ʥʝʪʦ ʥʘ ʙʦʣʝʩʪʪʘ ʠ ʠʟʚʲʥ ʥʝʛʦ (Piazza, Gurrieri et al. 2007). ʄʘʣʠʛʥʝʥʠʪʝ ʧʣʘʟʤʦʮʠʪʠ 

(ʄʇ) ʩʝʢʨʝʪʠʨʘʪ ʤʦʥʦʢʣʦʥʘʣʝʥ ʠʤʫʥʦʛʣʦʙʫʣʠʥ ï ʧʘʨʘʧʨʦʪʝʠʥ. ʏʝʩʪʠ ʫʩʣʦʞʥʝʥʠʷ ʩʘ 

ʢʦʩʪʥʠ ʫʚʨʝʞʜʘʥʠʷ, ʭʠʧʝʨʢʘʣʮʠʝʤʠʷ, ʙʲʙʨʝʯʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ ʠ ʘʥʝʤʠʷ (Kenealy and 

Prince 2006). ʄʫʣʪʠʧʣʝʥʠʷʪ ʤʠʝʣʦʤ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʯʝʩʪʦ ʟʣʦʢʘʯʝʩʪʚʝʥʦ ʟʘʙʦʣʷʚʘʥʝ ʠ 

ʩʲʩʪʘʚʣʷʚʘ 10-15 % ʦʪ ʩʣʫʯʘʠʪʝ ʥʘ ʟʣʦʢʘʯʝʩʪʚʝʥʠ ʥʝʦʧʣʘʟʠʠ ʚ ʭʝʤʘʪʦʣʦʛʠʷʪʘ ʠ 1 % ʦʪ 

ʩʣʫʯʘʠʪʝ ʥʘ ʟʣʦʢʘʯʝʩʪʚʝʥʠ ʥʝʦʧʣʘʟʠʠ ʠʟʦʙʱʦ (Parkin, Bray et al. 2005). ɺ ʧʦʚʝʯʝʪʦ ʩʣʫ-

ʯʘʠ ʄʄ ʚʲʟʥʠʢʚʘ ʦʪ ʝʚʦʣʶʮʠʷʪʘ ʥʘ ʧʨʝʤʘʣʠʛʥʝʥʦ ʩʲʩʪʦʷʥʠʝ, ʥʘʨʝʯʝʥʦ ʤʦʥʦʢʣʦʥʘʣʥʘ 

ʛʘʤʦʧʘʪʠʷ ʩ ʥʝʠʟʷʩʥʝʥʘ ʟʥʘʯʠʤʦʩʪ (MGUS ï monoclonal gammopathy of undetermined 

significance), ʢʦʝʪʦ ʟʘʩʷʛʘ ʦʢʦʣʦ 3% ʦʪ ʥʘʩʝʣʝʥʠʝʪʦ ʥʘʜ 50-ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ (Kyle, 

Therneau et al. 2006). ɿʘʩʝʛʘ ʄʄ ʝ ʥʝʠʟʣʝʯʠʤʦ ʟʘʙʦʣʷʚʘʥʝ, ʥʦ ʪʝʨʘʧʠʷʪʘ ʤʦʞʝ ʜʘ ʫʜʲʣ-

ʞʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʠ ʧʦʜʦʙʨʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʞʠʚʦʪʘ. ʏʨʝʟ ʢʦʤʙʠʥʠʨʘʥʝʪʦ ʥʘ ʚʠʩʦ-

ʢʦʜʦʟʦʚʘ ʭʠʤʠʦʪʝʨʘʧʠʷ ʩ ʘʚʪʦʣʦʞʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʥʘ ʭʝʤʦʧʦʝʪʠʯʥʠ ʩʪʚʦʣʦʚʠ ʢʣʝʪʢʠ 

(ɸʊʍʉʂ), ʢʦʷʪʦ ʩʝ ʥʘʣʦʞʠ ʢʘʪʦ ʩʪʘʥʜʘʨʪ ʚ ʣʝʯʝʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʠ ʧʦʜ 65 ʛʦʜ., ʤʦʞʝ ʜʘ 

ʩʝ ʧʦʩʪʠʛʥʝ ʩʨʝʜʥʘ ʧʨʝʞʠʚʷʝʤʦʩʪ ʦʪ 5 ʛʦʜʠʥʠ ʠ ʧʦʚʝʯʝ (Harousseau, Moreau et al. 2005; 

Mihelic, Kaufman et al. 2007). ɺ ʧʦʩʣʝʜʥʦ ʚʨʝʤʝ ʙʷʭʘ ʧʦʩʪʠʛʥʘʪʠ ʟʥʘʯʠʪʝʣʥʠ ʫʩʧʝʭʠ, 

ʩʚʲʨʟʘʥʠ ʩ ʠʟʷʩʥʷʚʘʥʝ ʥʘ ʤʦʣʝʢʫʣʷʨʥʘʪʘ ʙʠʦʣʦʛʠʷ ʥʘ ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ ʠ ʦʩʦʙʝʥʦ 

ʠʟʢʣʶʯʠʪʝʣʥʘʪʘ ʚʘʞʥʦʩʪ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʄʇ ʠ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ ʤʠʢʨʦ-

ʩʨʝʜʘ ʢʘʪʦ ʬʘʢʪʦʨ, ʢʦʡʪʦ ʩʪʠʤʫʣʠʨʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʄʇ ʠ ʛʠ ʧʨʝʜʧʘʟʚʘ ʦʪ ʘʧʦʧʪʦʟʘ. 

ʊʝʟʠ ʫʩʧʝʭʠ ʧʦʩʣʫʞʠʭʘ ʢʘʪʦ ʦʩʥʦʚʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʣʝʢʘʨʩʪʚʘ, ʜʝʡʩʪʚʘʱʠ ʚʲʨʭʫ 

ʢʦʥʢʨʝʪʥʠ ʤʠʰʝʥʠ. 
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1.2. ɹʠʦʣʦʛʠʷ ʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʷ ʥʘ ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 

ʄʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʥʠʩʢʘ ʩʢʦʨʦʩʪ ʥʘ ʧʨʦʣʠʬʝʨʘʮʠʷ ʠ ʩʠʣʥʘ ʟʘ-

ʚʠʩʠʤʦʩʪ ʦʪ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ. ʊʝ ʩʘ ʣʠʤʬʦʮʠʪʠ, ʧʨʦʠʟʭʦʞʜʘʱʠ ʦʪ ʛʝʨʤʠ-

ʥʘʪʠʚʥʠʷ ʮʝʥʪʲʨ ʥʘ ʣʠʤʬʝʥ ʚʲʟʝʣ (Piazza, Gurrieri et al. 2007). 

 

1.2.1. ɻʝʥʝʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʄʄ ʝ ʭʝʪʝʨʦʛʝʥʥʦ ʟʘʙʦʣʷʚʘʥʝ. ʆʙʱʦ ʷʚʣʝʥʠʝ ʦʙʘʯʝ ʝ ʧʦʚʠʰʝʥʘʪʘ ʝʢʩʧʨʝʩʠʷ ʥʘ ʧʦʥʝ 

ʝʜʠʥ ʦʪ ʛʝʥʠʪʝ ʟʘ ʮʠʢʣʠʥʠʪʝ ʦʪ ʪʠʧ D ï CCND1, CCND2 ʠ CCND3 (Zhou, Barlogie et al. 

2009). ʉʣʫʯʘʠʪʝ ʥʘ ʄʄ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʜʚʝ ʛʦʣʝʤʠ ʛʨʫʧʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʥʘʙʣʶ-

ʜʘʚʘʥʠʪʝ ʙʨʦʡʥʠ ʭʨʦʤʦʟʦʤʥʠ ʘʙʝʨʘʮʠʠ (Smadja, Fruchart et al. 1998): 

  ʭʠʧʝʨʜʠʧʣʦʠʜʝʥ ʄʄ (ʍɼʄʄ) ï ʧʨʠ ʥʝʛʦ ʙʨʦʷʪ ʥʘ ʭʨʦʤʦʟʦʤʠʪʝ ʝ ʦʪ 48 ʜʦ 74, 

ʢʘʪʦ ʥʘʡ-ʭʘʨʘʢʪʝʨʥʘ ʝ ʪʨʠʟʦʤʠʷʪʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʷʢʦʠ ʥʝʯʝʪʥʠ ʭʨʦʤʦʟʦʤʠ ï 3., 5., 

7., 9., 11., 15., 19. ʠ 21); 

  ʥʝ-ʭʠʧʝʨʜʠʧʣʦʠʜʝʥ ʄʄ (ʅʍɼʄʄ) ï ʦʙʭʚʘʱʘ ʩʣʫʯʘʠʪʝ ʩ ʭʠʧʦʜʠʧʣʦʠʜʝʥ, ʧʩʝʚ-

ʜʦʜʠʧʣʦʠʜʝʥ ʠʣʠ ʪʝʪʨʘʧʣʦʠʜʝʥ ʢʘʨʠʦʪʠʧ. 

ɺ ʦʙʱʠʷ ʩʣʫʯʘʡ ʍɼʄʄ ʠʤʘ ʧʦ-ʙʣʘʛʦʧʨʠʷʪʥʘ ʧʨʦʛʥʦʟʘ. ʆʙʭʚʘʱʘ 50-60% ʦʪ ʩʣʫʯʘʠ-

ʪʝ ʥʘ ʄʄ (Smadja, Bastard et al. 2001). 

ʇʨʠ ʄʄ ʠ MGUS ʯʝʩʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʩʧʝʮʠʬʠʯʥʠ ʭʨʦʤʦʟʦʤʥʠ ʪʨʘʥʩʣʦʢʘʮʠʠ, ʟʘʩʷ-

ʛʘʱʠ ʠʤʫʥʦʛʣʦʙʫʣʠʥʦʚʠʪʝ ʣʦʢʫʩʠ. ʅʘʨʠʯʘʪ ʩʝ ʦʱʝ ʧʲʨʚʠʯʥʠ ʪʨʘʥʩʣʦʢʘʮʠʠ, ʪʲʡ ʢʘʪʦ ʩʝ 

ʫʩʪʘʥʦʚʷʚʘʪ ʦʱʝ ʚ ʥʘʡ-ʨʘʥʥʠʪʝ ʬʘʟʠ ʥʘ ʙʦʣʝʩʪʪʘ. ʉʤʷʪʘ ʩʝ, ʯʝ ʩʝ ʧʨʠʯʠʥʷʚʘʪ ʦʪ ʛʨʝʰʢʠ 

ʧʨʠ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʪʠʧʘ ʪʝʞʢʘ ʚʝʨʠʛʘ ʠʣʠ ʧʦ-ʨʷʜʢʦ ʦʪ ʛʨʝʰʢʠ ʧʨʠ ʩʦʤʘʪʠʯʥʘʪʘ ʭʠ-

ʧʝʨʤʫʪʘʮʠʷ ʚ ʟʘʨʦʜʠʰʥʠʷ ʮʝʥʪʲʨ (Piazza, Gurrieri et al. 2007). ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʨʘʟʣʠʯ-

ʥʠ ʛʝʥʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʬʫʟʠʦʥʥʠ ʧʘʨʪʥʴʦʨʠ ʥʘ ʛʝʥʥʠʷ ʣʦʢʫʩ ʟʘ ʪʝʞʢʠʪʝ ʚʝʨʠʛʠ ʥʘ ʠʤʫ-

ʥʦʛʣʦʙʫʣʠʥʠʪʝ (14q32), ʢʘʪʦ ʚ 40% ʦʪ ʩʣʫʯʘʠʪʝ ʥʘ ʄʄ ʠ MGUS ʬʫʟʠʦʥʝʥ ʧʘʨʪʥʴʦʨ ʝ 

ʝʜʠʥ ʦʪ ʩʣʝʜʥʠʪʝ ʧʝʪ ʛʝʥʘ: (1) MMSET, ʘ ʦʙʠʢʥʦʚʝʥʦ ʠ FGFR3 ʚ 4p16; (2) CCND3 ʚ 

6p21; (3) CCND1 ʚ 11q13; (4) c-MAF ʚ 16q23; ʠ (5) MAFB ʚ 20q11. ʀʟʙʨʦʝʥʠʪʝ ʪʨʘʥʩʣʦ-

ʢʘʮʠʠ ʩʘ ʭʘʨʘʢʪʝʨʥʠ ʥʘʡ-ʚʝʯʝ ʟʘ ʅʍɼʄʄ (Tonon 2007). ʇʲʨʚʘʪʘ ʦʪ ʪʷʭ ʝ ʩʚʲʨʟʘʥʘ ʩ 

ʣʦʰʘ ʧʨʦʛʥʦʟʘ ʠ ʩʝ ʩʨʝʱʘ ʧʨʠ 15ï20% ʦʪ ʧʘʮʠʝʥʪʠʪʝ. ʄʄ ʠʤʘ ʩʨʘʚʥʠʪʝʣʥʦ ʧʦ-ʙʣʘʛʦʧ-

ʨʠʷʪʝʥ ʭʦʜ ʧʨʠ t(11; 14), ʩʨʝʱʘʱʘ ʩʝ ʚ 15ï20% ʦʪ ʩʣʫʯʘʠʪʝ (Kenealy and Prince 2006). 

ʊʨʘʥʩʣʦʢʘʮʠʠʪʝ t(14;16)(q32.3;q23) ʠ t (14;20)(q32;q11) ʚʦʜʷʪ ʩʲʦʪʚʝʪʥʦ ʜʦ ʩʚʨʲʭʝʢʩ-

ʧʨʝʩʠʷ ʥʘ c-MAF ʠʣʠ ʥʘ MAFB. ʏʝʩʪʦʪʠʪʝ ʠʤ ʩʘ 5-10%, ʩʲʦʪʚ. 2-5% ʦʪ ʚʩʠʯʢʠ ʩʣʫʯʘʠ 
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ʥʘ ʄʄ ʠ ʩʲʱʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʣʦʰʘ ʧʨʦʛʥʦʟʘ (Tonon 2007). ʇʨʠ ʪʷʭ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʚʨʲʭ-

ʝʢʩʧʨʝʩʠʷ ʥʘ ʮʠʢʣʠʥ D2 ʠ ʠʥʪʝʛʨʠʥ b7, ʧʦʚʠʰʝʥʘ ʘʜʭʝʟʠʷ ʥʘ ʤʘʣʠʛʥʝʥʠʪʝ ʧʣʘʟʤʦʮʠʪʠ 

ʢʲʤ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ ʩʪʨʦʤʘ ʠ ʧʦʚʠʰʝʥʘ ʧʨʦʜʫʢʮʠʷ ʥʘ ʩʲʜʦʚʦ-ʝʥʜʦʪʝʣʝʥ ʨʘʩʪʝʞʝʥ 

ʬʘʢʪʦʨ (VEGF). ʂʦʩʪʥʠʪʝ ʫʚʨʝʞʜʘʥʠʷ ʧʨʠ ʪʘʟʠ ʧʦʜʛʨʫʧʘ ʧʘʮʠʝʥʪʠ ʦʙʘʯʝ ʩʘ ʧʦ-ʨʝʜʢʠ, 

ʢʦʝʪʦ ʚʝʨʦʷʪʥʦ ʝ ʩʚʲʨʟʘʥʦ ʩ ʧʦʥʠʞʝʥʘʪʘ ʝʢʩʧʨʝʩʠʷ ʥʘ DKK1 ʠ ʧʦʚʠʰʝʥʘʪʘ ʥʘ ʦʩʪʝʦ-

ʧʦʥʪʠʥ. 

 

ʌʠʛ. I.1. ɻʝʥʝʪʠʯʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʄʄ ʠ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʯʝʩʪʦʪʥʦ ʜʷʣʦʚʦ ʨʘʟ-

ʧʨʝʜʝʣʝʥʠʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʬʦʨʤʠ (Tonon 2007). ʆʟʥʘʯʝʥʠʷ: ʍɼ ï ʭʠʧʝʨʜʠʧʣʦʠʜʝʥ, 

ʅʍɼ ï ʥʝ-ʭʠʧʝʨʜʠʧʣʦʠʜʝʥ. 

 

ʉ ʣʦʰʘ ʧʨʦʛʥʦʟʘ ʩʘ ʩʚʲʨʟʘʥʠ ʠ ʩʣʝʜʥʠʪʝ ʚʪʦʨʠʯʥʠ (ʜʦʧʲʣʥʠʪʝʣʥʦ ʚʲʟʥʠʢʚʘʱʠ) ʤʫ-

ʪʘʮʠʠ: ʜʫʧʣʠʢʘʮʠʷ ʥʘ 1q21-22 ʠ ʩʲʦʪʚ. ʛʝʥʠ ʢʘʪʦ Mcl1, IL6R ʠ ʜʨ.; ʭʦʤʦʟʠʛʦʪʥʘ ʜʝʣʝʮʠʷ 

ʥʘ ʩʝʛʤʝʥʪʘ 13q14, ʚ ʢʦʡʪʦ ʩʘ ʣʦʢʘʣʠʟʠʨʘʥʠ ʪʫʤʦʨ-ʩʫʧʨʝʩʦʨʥʠʪʝ ʛʝʥʠ RB1 ʠ TRIM13, 

ʠʣʠ ʧʦ-ʯʝʩʪʦ ʜʝʣʝʮʠʷ ʥʘ ʮʷʣʘ ʪʨʠʥʘʜʝʩʝʪʘ ʭʨʦʤʦʟʦʤʘ (ȹ13); ʜʫʧʣʠʢʘʮʠʷ ʥʘ 8q24 ʠ ʩʲ-

ʦʪʚ. MYC; ʨʘʟʣʠʯʥʠ ʪʨʘʥʩʣʦʢʘʮʠʠ, ʠʥʚʝʨʩʠʠ ʠ ʜʨ. ʤʫʪʘʮʠʠ, ʟʘʩʷʛʘʱʠ MYC; ʜʝʣʝʮʠʷ ʥʘ 

16q11-12 ʠ ʩʲʦʪʚ. ʘʣʝʣʥʘ ʟʘʛʫʙʘ ʥʘ ʪʫʤʦʨ-ʩʫʧʨʝʩʦʨʥʠʷ ʛʝʥ CYLD ʠ ʜʨ. ʛʝʥʠ; ʜʝʣʝʮʠʷ ʥʘ 

17p13-12 ʠ ʩʲʦʪʚ. ʘʣʝʣʥʘ ʟʘʛʫʙʘ ʥʘ p53 ʠ ʜʨ. ʛʝʥʠ; ʜʝʣʝʮʠʷ ʥʘ 1p; ʤʫʪʘʮʠʠ ʚ KRAS ʠ 

NRAS (Kenealy, Prince et al. 2006; Tonon 2007).  
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1.2.2. ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʠ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ 

ʤʠʢʨʦʩʨʝʜʘ 

ʆʱʝ ʚ ʢʨʘʷ ʥʘ XIX ʚʝʢ Stephen Paget ʧʨʝʜʣʘʛʘ Ăʭʠʧʦʪʝʟʘʪʘ ʟʘ ʩʝʤʝʪʦ ʠ ʧʦʯʚʘʪʘò, ʩʧʦ-

ʨʝʜ ʢʦʷʪʦ ʤʷʩʪʦʪʦ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʤʝʪʘʩʪʘʟʠ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʥʘ ʪʫʤʦʨ-

ʥʠʪʝ ʢʣʝʪʢʠ (Ăʩʝʤʝʪʦò) ʩ ʣʦʢʘʣʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ ʥʘ ʦʨʛʘʥʠʪʝ (Ăʧʦʯʚʘʪʘò). ʂʦʛʘʪʦ Ăʧʦʯʚʘ-

ʪʘò ʥʘ ʜʘʜʝʥ ʚʠʜ ʪʲʢʘʥ ʝ ʧʦʜʭʦʜʷʱʘ ʟʘ ʦʮʝʣʷʚʘʥʝʪʦ ʠ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʪʫʤʦʨʥʠʪʝ 

ʢʣʝʪʢʠ, ʪʦʛʘʚʘ ʝ ʠ ʧʦ-ʚʝʨʦʷʪʥʦ ʪʝ ʜʘ ʦʙʨʘʟʫʚʘʪ ʤʝʪʘʩʪʘʟʠ (Paget 1889). ɿʘʜʲʣʙʦʯʝʥʠ ʠʟ-

ʩʣʝʜʚʘʥʠʷ ʧʨʝʟ ʧʦʩʣʝʜʥʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʧʦʢʘʟʘʭʘ, ʯʝ ʄʄ ʝ ʤʥʦʛʦ ʜʦʙʲʨ ʧʨʠʤʝʨ, ʠʣʶʩ-

ʪʨʠʨʘʱ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʪʘ ʪʫʤʦʨ-ʤʠʢʨʦʩʨʝʜʘ (Mitsiades, McMillin et al. 2007). 

ʂʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ ʚʢʣʶʯʚʘ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ ʢʣʝʪʲʯʥʠ ʠ ʠʟʚʲʥʢʣʝʪʲʯʥʠ 

ʢʦʤʧʦʥʝʥʪʠ, ʢʦʠʪʦ ʧʦʚʣʠʷʚʘʪ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʄʇ. ʊʘʢʠʚʘ ʩʘ ʥʘʧʨʠʤʝʨ ʧʨʦʪʝʠʥʠʪʝ ʦʪ 

ʠʟʚʲʥʢʣʝʪʲʯʥʠʷ ʤʘʪʨʠʢʩ (ʬʠʙʨʦʥʝʢʪʠʥ, ʢʦʣʘʛʝʥ ʠ ʣʘʤʠʥʠʥ); ʭʝʤʦʧʦʝʪʠʯʥʠ ʩʪʚʦʣʦʚʠ 

ʢʣʝʪʢʠ ʚ ʨʘʟʣʠʯʥʠ ʩʪʘʜʠʠ ʥʘ ʜʠʬʝʨʝʥʮʠʘʮʠʷ; ʩʪʨʦʤʥʠʪʝ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʠ ʢʣʝʪʢʠ 

(ʉʂʄʂ, BMSCs); ʝʥʜʦʪʝʣʥʠʪʝ ʢʣʝʪʢʠ; ʦʩʪʝʦʙʣʘʩʪʠʪʝ ʠ ʦʩʪʝʦʢʣʘʩʪʠʪʝ (Mitsiades, 

McMillin et al. 2007). 

ʉʂʄʂ ʩʘ ʭʝʪʝʨʦʛʝʥʥʘ ʧʦʧʫʣʘʮʠʷ ʦʪ ʤʝʟʝʥʭʠʤʥʠ ʢʣʝʪʢʠ, ʤʦʨʬʦʣʦʛʠʯʥʦ ʥʘʧʦʜʦʙʷ-

ʚʘʱʠ ʬʠʙʨʦʙʣʘʩʪʠ. ʉʤʷʪʘ ʩʝ, ʯʝ ʧʦʜʢʨʝʧʷʪ ʦʮʝʣʷʚʘʥʝʪʦ, ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʠ ʜʠʬʝʨʝʥʮʠ-

ʘʮʠʷʪʘ ʥʘ ʥʦʨʤʘʣʥʠʪʝ ʭʝʤʦʧʦʝʪʠʯʥʠ ʩʪʚʦʣʦʚʠ ʢʣʝʪʢʠ (Mitsiades, McMillin et al. 2007). 

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʥʦʨʤʘʣʥʠʪʝ ʭʝʤʦʧʦʝʪʠʯʥʠ ʢʣʝʪʢʠ, ʄʇ ʦʪʛʦʚʘʨʷʪ ʥʘ ʩʪʠʤʫʣʠʪʝ ʦʪ ʩʪʨʘʥʘ 

ʥʘ ʉʂʄʂ (ʮʠʪʦʢʠʥʠ, ʨʘʩʪʝʞʥʠ ʬʘʢʪʦʨʠ, ʘʜʭʝʟʠʦʥʥʠ ʤʦʣʝʢʫʣʠ) ʥʝ ʩ ʜʠʬʝʨʝʥʮʠʘʮʠʷ, ʘ ʩ 

ʫʩʢʦʨʷʚʘʥʝ ʥʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʠ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʨʘʟʣʠʯʥʠ ʧʨʦʘʧʦʧ-

ʪʦʪʠʯʥʠ ʩʪʠʤʫʣʠ (Mitsiades, Mitsiades et al. 2004). ʅʘʡ-ʚʘʞʥʠʪʝ ʬʘʢʪʦʨʠ ʦʪ ʩʪʨʘʥʘ ʥʘ 

ʉʂʄʂ ʩʘ ʠʥʪʝʨʣʝʚʢʠʥ-6 (IL-6) ʠ ʘʜʭʝʟʠʦʥʥʘʪʘ ʤʦʣʝʢʫʣʘ ICAM-1. IL-6 ʩʝ ʩʝʢʨʝʪʠʨʘ ʦʪ 

ʉʂʄʂ, ʢʦʛʘʪʦ ʩʘ ʚ ʢʦʥʪʘʢʪ ʩ ʄʇ ʠʣʠ ʩʘ ʠʟʣʦʞʝʥʠ ʥʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʪʫʤʦʨ-ʥʝʢʨʦʪʠʯʝʥ 

ʬʘʢʪʦʨ ʘʣʬʘ (TNF-Ŭ), ʩʲʜʦʚʦ-ʝʥʜʦʪʝʣʝʥ ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ (VEGF) ʠʣʠ ʪʨʘʥʩʬʦʨʤʠʨʘʱ 

ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ ʙʝʪʘ (TGFɓ) (Rawlings, Rosler et al. 2004; Molina and Adjei 2006). ʄʇ 

ʦʙʘʯʝ ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʧʨʠʜʦʙʠʷʪ ʩʧʦʩʦʙʥʦʩʪʪʘ ʜʘ ʩʝʢʨʝʪʠʨʘʪ IL-6. ʉʝʨʫʤʥʠʪʝ ʥʠʚʘ ʥʘ 

IL-6 ʠ ʨʝʮʝʧʪʦʨʘ ʤʫ ʩʘ ʧʨʦʛʥʦʩʪʠʯʥʠ ʤʘʨʢʝʨʠ ʧʨʠ ʄʄ. TNF-Ŭ ʩʝ ʧʨʦʜʫʮʠʨʘ ʦʪ ʄʇ ʠ 

ʩʪʠʤʫʣʠʨʘ ʩʝʢʨʝʮʠʷʪʘ ʥʘ IL-6 ʯʨʝʟ ʘʢʪʠʚʠʨʘʥʝ ʥʘ NF-əB ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʢʩʧʨʝʩʠʷʪʘ 

ʥʘ ʘʜʭʝʟʠʦʥʥʠ ʤʦʣʝʢʫʣʠ (VLA-4 ʧʨʠ ʄʇ ʠ VCAM-1 ʠ ICAM-1 ʧʨʠ ʉʂʄʂ ʠ ʝʥʜʦʪʝʣ-

ʥʠʪʝ ʢʣʝʪʢʠ) (Piazza, Gurrieri et al. 2007). VEGF, MIP-1Ŭ ʠ MIP-1ɓ ʩʲʱʦ ʩʝ ʧʨʦʠʟʚʝʞʜʘʪ 

ʠ ʦʪ ʄʇ, ʠ ʦʪ ʉʂʄʂ (Hjertner, Standal et al. 2006; Kenealy and Prince 2006). VEGF ʩʪʠ-

ʤʫʣʠʨʘ ʘʥʛʠʦʛʝʥʝʟʘʪʘ, ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʄʇ ʠ ʩʝʢʨʝʮʠʷʪʘ ʥʘ ʮʠʪʦʢʠʥʠ ʚ ʢʦʩʪʥʦ-ʤʦ-
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ʟʲʯʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ. ɼʨʫʛʠ ʬʘʢʪʦʨʠ, ʧʨʦʠʟʚʝʞʜʘʥʠ ʚ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ ʩʘ 

ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʠʷʪ ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ 1 (IGF-1) ʠ ʧʨʦʠʟʚʝʞʜʘʥʠʷʪ ʦʪ ʩʪʨʦʤʥʠʪʝ ʢʣʝʪʢʠ 

ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ 1 (SDF-1). ʊʝ ʩʪʠʤʫʣʠʨʘʪ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʠ ʤʠʛʨʘʮʠʷʪʘ ʥʘ ʄʇ ʠ ʧʦ-

ʚʠʰʘʚʘʪ ʪʷʭʥʘʪʘ ʣʝʢʘʨʩʪʚʝʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʯʨʝʟ ʘʢʪʠʚʠʨʘʥʝ ʥʘ Akt ʠ ʧʨʝʜʧʘʟʚʘʥʝ ʦʪ 

ʜʝʢʩʘʤʝʪʘʟʦʥ-ʠʥʜʫʮʠʨʘʥʘ ʘʧʦʧʪʦʟʘ (Kenealy and Prince 2006). 

ʇʦʜʦʙʥʦ ʥʘ ʉʂʄʂ, ʢʦʩʪʥʦ-ʤʦʟʲʯʥʠʪʝ ʝʥʜʦʪʝʣʥʠ ʢʣʝʪʢʠ ʩʲʱʦ ʩʪʠʤʫʣʠʨʘʪ ʧʨʦʣʠʬʝ-

ʨʘʮʠʷʪʘ ʥʘ ʄʇ, ʢʘʪʦ ʪʦʚʘ ʩʪʘʚʘ ʥʘʡ-ʚʝʯʝ ʯʨʝʟ ʧʦʩʨʝʜʥʠʯʝʩʪʚʦʪʦ ʥʘ VEGF, ʦʩʥʦʚʥʠʷ 

ʬʠʙʨʦʙʣʘʩʪʝʥ ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ (bFGF) ʠ ʭʝʧʘʪʦʮʠʪʥʠʷ ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ (HGF) 

(Mitsiades, McMillin et al. 2007). ʆʩʚʝʥ ʪʦʚʘ ʝʥʜʦʪʝʣʥʠʪʝ ʢʣʝʪʢʠ ʧʦʝʤʘʪ ʠ ʥʘʪʨʫʧʚʘʪ 

ʮʠʨʢʫʣʠʨʘʱʠʷ SDF-1 (Dar, Goichberg et al. 2005). SDF-1 ʝ ʦʩʥʦʚʥʠʷʪ ʭʝʤʦʘʪʨʘʢʪʘʥʪ, 

ʢʦʡʪʦ ʠʥʜʫʮʠʨʘ ʪʨʘʥʩʝʥʜʦʪʝʣʥʘʪʘ ʤʠʛʨʘʮʠʷ ʥʘ ʄʇ ʠ ʟʘʩʝʣʚʘʥʝʪʦ ʠʤ ʚ ʢʦʩʪʥʠʷ ʤʦʟʲʢ 

(Aggarwal, Ghobrial et al. 2006). ʄʇ ʝʢʩʧʨʝʩʠʨʘʪ ʨʝʮʝʧʪʦʨ ʟʘ SDF-1, ʢʦʡʪʦ ʩʝ ʦʟʥʘʯʘʚʘ 

ʢʘʪʦ CXCR4. ʉʚʲʨʟʚʘʥʝʪʦ ʥʘ SDF-1 ʩ CXCR4 ʧʦʚʠʰʘʚʘ ʘʜʭʝʟʠʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʠʥ-

ʪʝʛʨʠʥ VLA-4, ʠʟʚʝʩʪʝʥ ʦʱʝ ʢʘʪʦ Ŭ4ɓ1. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʥʘ Ŭ4ɓ1 ʩ VCAM-1, ʝʢʩʧʨʝʩʠ-

ʨʘʥ ʦʪ ʝʥʜʦʪʝʣʥʠʪʝ ʢʣʝʪʢʠ, ʦʩʠʛʫʨʷʚʘ ʘʜʭʝʟʠʷʪʘ ʥʘ ʄʇ ʢʲʤ ʝʥʜʦʪʝʣʘ ʠ ʫʣʝʩʥʷʚʘ ʧʨʦʥʠ-

ʢʚʘʥʝʪʦ ʠʤ ʚ ʢʦʩʪʥʠʷ ʤʦʟʲʢ. ʊʘʤ ʪʝ ʩʝ ʩʚʲʨʟʚʘʪ ʩʲʩ ʉʂʄʂ ʠ ʬʠʙʨʦʥʝʢʪʠʥʘ, ʦʪʥʦʚʦ ʯʨʝʟ 

Ŭ4ɓ1. ʊʦʚʘ ʩʪʠʤʫʣʠʨʘ ʉʂʄʂ ʜʘ ʩʝʢʨʝʪʠʨʘʪ VEGF ʠ IL-6, ʢʘʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ VEGF 

ʩʪʠʤʫʣʠʨʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʝʥʜʦʪʝʣʥʠʪʝ ʢʣʝʪʢʠ, ʘ IL-6 ʜʦʧʲʣʥʠʪʝʣʥʦ ʘʢʪʠʚʠʨʘ ʩʠʛ-

ʥʘʣʥʠʷ ʧʲʪ SDF-1/CXCR4 (Aggarwal, Ghobrial et al. 2006; Mitsiades, McMillin et al. 

2007). ʉʲʱʦ ʪʘʢʘ ʚ ʄʇ ʩʝ ʧʦʚʠʰʘʚʘ ʥʠʚʦʪʦ ʥʘ p27
Kip1
, ʘʢʪʠʚʠʨʘ ʩʝ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠʷʪ 

ʬʘʢʪʦʨ NF-əB ʠ ʩʝ ʠʥʜʫʮʠʨʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʮʠ. 

ɼʨʫʛʠ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʩʪʠʤʫʣʠʨʘʪ ʤʠʛʨʘʮʠʷʪʘ ʥʘ ʄʇ ʠ ʟʘ ʢʦʠʪʦ ʩʝ ʩʤʷʪʘ, ʯʝ ʩʘ ʦʪ 

ʟʥʘʯʝʥʠʝ ʟʘ ʥʘʩʪʘʥʷʚʘʥʝʪʦ ʠʤ (ñhomingò) ʚ ʢʦʩʪʥʠʷ ʤʦʟʲʢ ʩʘ VEGF, HGF, MIP-1Ŭ ʠ 

IGF-1 (Mitsiades, McMillin et al. 2007). ʅʘʩʢʦʨʦ ʙʷʭʘ ʦʪʢʨʠʪʠ ʠ ʭʝʤʦʘʪʨʘʢʪʘʥʪʠ ʢʘʪʦ I-

TAC, Mig ʠ IP10, ʩʝʢʨʝʪʠʨʘʥʠ ʧʨʝʜʠʤʥʦ ʦʪ ʤʦʥʦʮʠʪʠʪʝ ʠ ʤʘʢʨʦʬʘʛʠʪʝ. ʊʝʟʠ ʭʝʤʦʘʪ-

ʨʘʢʪʘʥʪʠ ʩʝ ʩʚʲʨʟʚʘʪ ʩ ʨʝʮʝʧʪʦʨʘ CXCR3 (Aggarwal, Ghobrial et al. 2006). 

ɼʨʫʛʠ ʚʘʞʥʠ ʘʜʭʝʟʠʦʥʥʠ ʤʦʣʝʢʫʣʠ ʧʦ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʄʇ ʦʩʚʝʥ VLA-4 ʩʘ CD44, 

VLA -5, LFA-1, NCAM (CD56), ICAM-1 (CD54), ʩʠʥʜʝʢʘʥ-1 (CD138) ʠ MPC-1 

(Mitsiades, McMillin et al. 2007).  

ʎʠʪʦʢʠʥʠʪʝ ʠ ʨʘʩʪʝʞʥʠʪʝ ʬʘʢʪʦʨʠ, ʩʝʢʨʝʪʠʨʘʥʠ ʦʪ ʉʂʄʂ ʠ ʜʨʫʛʠʪʝ ʢʣʝʪʢʠ ʚ ʢʦʩʪ-

ʥʦ-ʤʦʟʲʯʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ, ʘ ʩʲʱʦ ʠ ʧʨʝʢʠʷʪ ʢʦʥʪʘʢʪ ʥʘ ʄʇ ʩ ʪʝʟʠ ʢʣʝʪʢʠ ʠ ʩ ʧʨʦʪʝʠʥʠ-

ʪʝ ʥʘ ʠʟʚʲʥʢʣʝʪʲʯʥʠʷ ʤʘʪʨʠʢʩ ʩʪʠʤʫʣʠʨʘʪ ʨʝʜʠʮʘ ʧʨʦʣʠʬʝʨʘʪʠʚʥʠ/ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠ 

ʩʠʛʥʘʣʥʠ ʧʲʪʠʱʘ ʚ ʄʇ (ʬʠʛ. I.2). ʅʘʡ-ʜʦʙʨʝ ʧʨʦʫʯʝʥʠ ʩʘ ʝʬʝʢʪʠʪʝ ʚʲʨʭʫ ʩʠʛʥʘʣʥʠʪʝ 

ʧʲʪʠʱʘ PI-3K/Akt/mTOR/p70S6K, IKK-Ŭ/NF-əB, Ras/Raf/MAPK ʠ JAK/STAT3  



I. ʃʠʪʝʨʘʪʫʨʝʥ ʦʙʟʦʨ ï ʄʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ 

19 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T
N

F
R

T
N

F
Ŭ

IK
K

N
F
ï
ə
B

p
5

0
  
p

6
5

Iə
B

N
F
ï
ə

B

p
5

0
  

p
6

5

Iə
B

P
P

Iə
B

P
P

U

U

U

U

U

2
6

S
-ʧ
ʨ
ʦ
ʪ
ʝ
ʘ
ʟ
ʦ
ʤ
ʘ

S
N

A
IL

, 
H

IF
-

1
Ŭ

, 
B

a
x
, 
p

5
3

, 

H
s
p

9
0

, 
C

D
K

, 

N
-M

y
c
ʠ
 
ʜ
ʨ
.

ʇ
ʨ
ʦ
ʪ
ʝ
ʠ
ʥ
ʠ
 
ʩ
 

ʥ
ʝ
ʧ
ʨ
ʘ
ʚ
ʠ
ʣ
ʥ
ʘ
 

ʪ
ʨ
ʝ
ʪ
ʠ
ʯ
ʥ
ʘ
 
ʠ
 

ʯ
ʝ
ʪ
ʚ
ʲ
ʨ
ʪ
ʠ
ʯ
ʥ
ʘ
 

ʩ
ʪ
ʨ
ʫ
ʢ
ʪ
ʫ
ʨ
ʘ

ʈ
ʘ
ʟ
ʧ
ʘ
ʜ
ʥ
ʠ
 

ʧ
ʨ
ʦ
ʜ
ʫ
ʢ
ʪ
ʠ

ʉ
ʪ
ʨ
ʝ
ʩ
ʦ
ʚ
ʦ
 

ʚ
ʲ
ʟ
ʜ
ʝ
ʡ
ʩ
ʪ
ʚ
ʠ
ʝ
 

ʚ
ʲ
ʨ
ʭ
ʫ
 
ɽ
ʇ
ʈ

N
F
ï
ə

B

p
5

0
  

p
6

5

Iə
B

P
P

U

U

U

U

U

N
F
ï
ə

B

p
5

0
  

p
6

5

ʊ
ʨ
ʘ
ʥ
ʩ
ʢ
ʨ
ʠ
ʧ
ʮ
ʠ
ʷ
 
ʥ
ʘ
 
ʛ
ʝ
ʥ
ʠ
 
ʟ
ʘ
 
ʩ
ʠ
ʥ
ʪ
ʝ
ʟ
 
ʥ
ʘ
:
 

T
N

F
-Ŭ

, 
IL

-6
, 

C
O

X
-2

, 
IL

-1
ɓ

, 
T

G
F

-ɓ
, 

c
-F

L
IP

, 
IA

P
1

/2
, 

B
c

l-
2

, 

V
C

A
M

-1
, 

IC
A

M
-1

 ʠ
 
ʜ
ʨ
ʫ
ʛ
ʠ
 

ʧ
ʨ
ʦ
ʚ
ʲ
ʟ
ʧ
ʘ
ʣ
ʠ
ʪ
ʝ
ʣ
ʥ
ʠ
 

ʠ
 
ʘ
ʥ
ʪ
ʠ
ʘ
ʧ
ʦ
ʧ
ʪ
ʦ
ʪ
ʠ
ʯ
ʥ
ʠ
 
ʧ
ʨ
ʦ
ʪ
ʝ
ʠ
ʥ
ʠ

ʠ
 
ʘ
ʜ
ʭ
ʝ
ʟ
ʠ
ʦ
ʥ
ʥ
ʠ
 

ʤ
ʦ
ʣ
ʝ
ʢ
ʫ
ʣ
ʠ

1
.
ʇ
ʨ
ʦ
ʣ
ʠ
ʬ
ʝ
ʨ
ʘ
ʮ
ʠ
ʷ

2
.
ʇ
ʦ
ʪ
ʠ
ʩ
ʥ
ʘ
ʪ
ʘ
 
ʘ
ʧ
ʦ
ʧ
ʪ
ʦ
ʟ
ʘ

3
.
ʇ
ʨ
ʦ
ʤ
ʝ
ʥ
ʝ
ʥ
ʠ
 
ʘ
ʜ
ʭ
ʝ
ʟ
ʠ
ʚ
ʥ
ʠ
 
ʩ
ʚ
ʦ
ʡ
ʩ
ʪ
ʚ
ʘ
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ʘ
ʥ
ʛ
ʠ
ʦ
ʛ
ʝ
ʥ
ʝ
ʟ
ʘ
 
ʠ
 
ʠ
ʥ
ʚ
ʘ
ʟ
ʠ
ʷ
 
ʩ
 
ʫ
ʚ
ʨ
ʝ
ʞ
ʜ
ʘ
ʥ
ʝ
 
ʥ
ʘ
 
ʢ
ʦ
ʩ
ʪ
ʠ
ʪ
ʝ

V
E

G
F

 ʠ
 b
F

G
F

ʉ
ʂ
ʄ
ʂ

ɸ
ʜ
ʭ
ʝ
ʟ
ʠ
ʦ
ʥ
ʥ
ʠ
 

ʤ
ʦ
ʣ
ʝ
ʢ
ʫ
ʣ
ʠ

ʦ
ʣ
ʝ
ʢ
ʫ
ʣ
ʠ

J
A

K
/

S
T

A
T

P
I3

K
/

A
k

t

R
a

s
/R

a
f/

M
A

P
K

ɸ
ʇ
ʆ
ʇ
ʊ
ʆ
ɿ
ɸ

ɻ
ɻ
ʇ
ʌ

ʌ
ʇ
ʌ

ʤ
ʝ
ʚ
ʘ
ʣ
ʦ
ʥ
ʘ
ʪ

ʍ
ʄ
ɻ-ʂ
ʦ
ɸ

ɻ
ʊ

ʌ
ʊ

ʍ
ʄ
ɻ-ʂ
ʦ
ɸ-

ʨ
ʝ
ʜ
ʫ
ʢ
ʪ
ʘ
ʟ
ʘ

A
s

2
O

3

B
o

rt
e

z
o

m
ib

, 

N
P

I-
0

0
5

2
, 

P
R

-1
7

1

T
h

a
li
d

o
m

id
e
ʠ
 

ʧ
ʨ
ʦ
ʠ
ʟ
ʚ
ʦ
ʜ
ʥ
ʠ

ʂ
ʫ
ʨ
ʢ
ʫ
ʤ
ʠ
ʥ

ʂ
ʫ
ʨ
ʢ
ʫ
ʤ
ʠ
ʥ

A
s

2
O

3

IL
-6

R

IL
-6

T
h

a
li
d

o
m

id
e
ʠ
 

ʧ
ʨ
ʦ
ʠ
ʟ
ʚ
ʦ
ʜ
ʥ
ʠ

S
C

IO
-

4
6

9

S
im

v
a

s
ta

ti
n

, 

L
o

v
a

s
ta

ti
n
ʠ
 
ʜ
ʨ
.

T
ip

if
a

rn
ib

, 

L
o

n
a

fa
rn

ib
ʠ
 
ʜ
ʨ
.

ʇ
ʦ
ʚ
ʠ
ʰ
ʘ
ʚ
ʘ
ʥ
ʝ
 
ʥ
ʘ
 

ʢ
ʦ
ʥ
ʮ
ʝ
ʥ
ʪ
ʨ
ʘ
ʮ
ʠ
ʷ
ʪ
ʘ
 
ʥ
ʘ
 

ʨ
ʝ
ʘ
ʢ
ʪ
ʠ
ʚ
ʥ
ʠ
 
ʢ
ʠ
ʩ
ʣ
ʦ
ʨ
ʦ
ʜ
ʥ
ʠ
 

ʨ
ʘ
ʜ
ʠ
ʢ
ʘ
ʣ
ʠ
 
ʠ
 
ʠ
ʥ
ʜ
ʫ
ʮ
ʠ
ʨ
ʘ
ʥ
ʝ
 

ʥ
ʘ
 
ʦ
ʢ
ʩ
ʠ
ʜ
ʘ
ʪ
ʠ
ʚ
ʝ
ʥ
 
ʩ
ʪ
ʨ
ʝ
ʩ

ʂ
ʫ
ʨ
ʢ
ʫ
ʤ
ʠ
ʥ

O
b

li
m

e
rs

e
n

, 

A
B

T
-7

3
7

ʌ
ʠ
ʛ
.
 

I.
2

. 
ʉ
ʭ
ʝ
ʤ
ʘ
 
ʥ
ʘ
 
ʧ
ʨ
ʦ
ʤ
ʝ
ʥ
ʝ
ʥ
ʠ
ʪ
ʝ
 
ʩ
ʠ
ʛ
ʥ
ʘ
ʣ
ʥ
ʦ

-ʪ
ʨ
ʘ
ʥ
ʩ
ʜ
ʫ
ʢ
ʮ
ʠ
ʦ
ʥ
ʥ
ʠ
 
ʧ
ʲ
ʪ
ʠ
ʱ
ʘ
 
ʧ
ʨ
ʠ
 
ʄ
ʄ
 
ʩ
 

ʦ
ʛ
ʣ
ʝ
ʜ
 

ʥ
ʘ
 
ʤ
ʠ
ʰ
ʝ
ʥ
ʠ
ʪ
ʝ
 
ʟ
ʘ
 
ʣ
ʝ
ʢ
ʘ
ʨ
ʩ
ʪ
ʚ
ʝ
ʥ
ʦ
 
ʣ
ʝ
ʯ
ʝ
ʥ
ʠ
ʝ
.

ʃ
ʝ
ʛ
ʝ
ʥ
ʜ
ʘ
:

ʀ
ʥ
ʜ
ʫ
ʢ
ʮ
ʠ
ʷ

ʀ
ʥ
ʭ
ʠ
ʙ
ʠ
ʨ
ʘ
ʥ
ʝ

ʍ
ʠ
ʤ
ʠ
ʯ
ʥ
ʦ
 
ʧ
ʨ
ʝ
ʚ
ʨ
ʲ
ʱ
ʘ
ʥ
ʝ

ʉ
ʝ
ʢ
ʨ
ʝ
ʮ
ʠ
ʷ

ʇ
ʦ-
ʧ
ʣ
ʲ
ʪ
ʥ
ʠ
ʪ
ʝ
 
ʠ
 
ʪ
ʲ
ʤ
ʥ
ʠ
 
ʩ
ʠ
ʤ
ʚ
ʦ
ʣ
ʠ
 
ʦ
ʙ
ʦ
ʟ
ʥ
ʘ
ʯ
ʘ
ʚ
ʘ
ʪ
 
ʤ
ʦ
ʣ
ʝ
ʢ
ʫ
ʣ
ʠ
,
 
ʢ
ʦ
ʠ
ʪ
ʦ
 
ʩ
ʘ
 

ʩ
ʚ
ʨ
ʲ
ʭ
ʝ
ʢ
ʩ
ʧ
ʨ
ʝ
ʩ
ʠ

-

ʨ
ʘ
ʥ
ʠ
 

ʠ
ʣ
ʠ
 
ʧ
ʨ
ʦ
ʮ
ʝ
ʩ
ʠ
,
 
ʢ
ʦ
ʠ
ʪ
ʦ
 
ʩ
ʘ
 
ʩ
ʚ
ʨ
ʲ
ʭ
ʘ
ʢ
ʪ
ʠ
ʚ
ʠ
ʨ
ʘ
ʥ
ʠ
 
ʧ
ʨ
ʠ
 
ʄ
ʄ
.
 
 
ʇ
ʫ
ʥ
ʢ
ʪ
ʠ
ʨ
ʘ
ʥ
ʠ
ʪ
ʝ
 
ʩ
ʪ
ʨ
ʝ
ʣ
ʢ
ʠ
 

ʠ
ʟ
ʨ
ʘ
ʟ
ʷ
ʚ
ʘ
ʪ
 
ʤ
ʝ
ʭ
ʘ
ʥ
ʠ
ʟ
ʤ
ʠ
 
ʥ
ʘ
 
ʣ
ʝ
ʢ
ʘ
ʨ
ʩ
ʪ
ʚ
ʝ
ʥ
ʦ
 
ʜ
ʝ
ʡ
ʩ
ʪ
ʚ
ʠ
ʝ
.

P
 ï
ʬ
ʦ
ʩ
ʬ
ʘ
ʪ
ʥ
ʘ
 
ʛ
ʨ
ʫ
ʧ
ʘ
,
 

U
ï
ʫ
ʙ
ʠ
ʢ
ʚ
ʠ
ʪ
ʠ
ʥ
,
 
ɻ
ɻ
ʇ
ʌ
 

ï
ʛ
ʝ
ʨ
ʘ
ʥ
ʠ
ʣ
ʛ
ʝ
ʨ
ʘ
ʥ
ʠ
ʣ
ʧ
ʠ
ʨ
ʦ
ʬ
ʦ
ʩ
ʬ
ʘ
ʪ
,
 
ʌ
ʇ
ʌ
 

ï

ʬ
ʘ
ʨ
ʥ
ʝ
ʟ
ʠ
ʣ
ʧ
ʠ
ʨ
ʦ
ʬ
ʦ
ʩ
ʬ
ʘ
ʪ
,
 
ɻ
ʊ
 

ï
ʛ
ʝ
ʨ
ʘ
ʥ
ʠ
ʣ
ʪ
ʨ
ʘ
ʥ
ʩ
ʬ
ʝ
ʨ
ʘ
ʟ
ʘ
,
 
ʌ
ʊ
 

-
ʬ
ʘ
ʨ
ʥ
ʝ
ʟ
ʠ
ʣ
ʪ
ʨ
ʘ
ʥ
ʩ
ʬ
ʝ
ʨ
ʘ
ʟ
ʘ



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 

20 
 

(Mitsiades, McMillin et al. 2007). PI-3K/Akt/mTOR/p70S6K ʤʦʞʝ ʜʘ ʩʝ ʘʢʪʠʚʠʨʘ ʠ ʥʝʧʨʷ-

ʢʦ, ʯʨʝʟ JAK/STAT ʠ Ras/Raf/MAPK. ɸʢʪʠʚʠʨʘʥʝʪʦ ʥʘ PI-3K/Akt ʚʦʜʠ ʜʦ ʧʦʚʠʰʘʚʘʥʝ 

ʥʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʢʘʩʧʘʟʥʠ ʠʥʭʠʙʠʪʦʨʠ (ʥʘʧʨ. FLIP ʠ cIAP-2), ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠ ʧʨʦʪʝ-

ʠʥʠ ʦʪ ʩʝʤʝʡʩʪʚʦʪʦ ʥʘ Bcl-2 ʠ ʮʠʢʣʠʥʠ ʦʪ ʪʠʧ D. ʆʩʚʝʥ ʪʦʚʘ ʩʝ ʬʦʩʬʦʨʠʣʠʨʘʪ ʠ ʠʥʘʢ-

ʪʠʚʠʨʘʪ ʥʷʢʦʠ ʧʨʦʘʧʦʧʪʦʪʠʯʥʠ ʧʨʦʪʝʠʥʠ (Mitsiades, Mitsiades et al. 2004). ʊʝʟʠ ʝʬʝʢʪʠ 

ʩʧʦʩʦʙʩʪʚʘʪ ʟʘ ʧʨʝʜʧʘʟʚʘʥʝ ʥʘ ʢʣʝʪʢʠʪʝ ʦʪ ʘʧʦʧʪʦʟʘ, ʢʘʢʪʦ ʠ ʟʘ ʠʥʜʫʢʮʠʷ ʥʘ ʣʝʢʘʨʩʪʚʝ-

ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ (Kenealy and Prince 2006). ʉʤʷʪʘ ʩʝ, ʯʝ ʥʘʡ-ʚʘʞʥʠʪʝ ʮʠʪʦʢʠʥʠ ʚ ʧʘʪʦ-

ʛʝʥʝʟʘʪʘ ʥʘ ʄʄ ʩʘ IL-6 ʠ IGF-1. ʊʝ ʤʦʛʘʪ ʜʘ ʘʢʪʠʚʠʨʘʪ ʚʩʠʯʢʠ ʛʦʨʝʩʧʦʤʝʥʘʪʠ ʩʠʛʥʘʣʥʠ 

ʧʲʪʠʱʘ. ɸʢʪʠʚʠʨʘʥʝʪʦ ʥʘ ʨʝʮʝʧʪʦʨʘ ʟʘ IGF-1 (IGF-1R) ʟʘʩʠʣʚʘ ʪʝʣʦʤʝʨʘʟʥʘʪʘ ʠ ʧʨʦʪʝʘ-

ʟʦʤʥʘʪʘ ʘʢʪʠʚʥʦʩʪ, ʩʝʥʩʠʙʠʣʠʟʠʨʘ ʄʇ ʢʲʤ ʜʨʫʛʠ ʮʠʪʦʢʠʥʠ (ʥʘʧʨ. IL-6), ʩʪʠʤʫʣʠʨʘ 

ʧʨʦʜʫʢʮʠʷʪʘ ʥʘ ʧʨʦʘʥʛʠʦʛʝʥʥʠ ʮʠʪʦʢʠʥʠ ʢʘʪʦ VEGF (Mitsiades, McMillin et al. 2007). 

ʉʠʛʥʘʣʥʠʪʝ ʧʲʪʠʱʘ Ras/Raf/MAPK ʠ PI3K/Akt ʦʩʲʱʝʩʪʚʷʚʘʪ ʤʥʦʛʦ ʦʪ ʝʬʝʢʪʠʪʝ ʩʠ 

ʯʨʝʟ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠʷ ʬʘʢʪʦʨ NF-əB. ʂʦʛʘʪʦ ʢʣʝʪʢʘʪʘ ʥʝ ʝ ʠʟʣʦʞʝʥʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ 

ʥʘ ʩʪʠʤʫʣʠ, NF-əB ʝ ʩʝʢʚʝʩʪʨʠʨʘʥ ʚ ʥʝʘʢʪʠʚʥʘ ʬʦʨʤʘ ʚ ʮʠʪʦʧʣʘʟʤʘʪʘ ʯʨʝʟ ʩʚʲʨʟʚʘʥʝ ʩ 

ʠʥʭʠʙʠʪʦʨʘ IəBŬ (Folmer, Blasius et al. 2006). ʉʠʛʥʘʣʠʪʝ ʟʘ ʘʢʪʠʚʠʨʘʥʝ ʥʘ NF-əB ʜʝʡʩʪ-

ʚʘʪ ʯʨʝʟ ʢʠʥʘʟʥʠʷ ʢʦʤʧʣʝʢʩ IKK, ʢʦʡʪʦ ʬʦʩʬʦʨʠʣʠʨʘ IəBŬ. ʉʣʝʜ ʬʦʩʬʦʨʠʣʠʨʘʥʝ IəBŬ 

ʩʪʘʚʘ ʦʙʝʢʪ ʥʘ ʫʙʠʢʚʠʪʠʥʠʣʠʨʘʥʝ ʠ ʩʝ ʨʘʟʛʨʘʞʜʘ ʦʪ 26S-ʧʨʦʪʝʘʟʦʤʘʪʘ (Hideshima, 

Chauhan et al. 2002). ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ ʪʨʘʥʩʣʦʮʠʨʘʥʝʪʦ ʥʘ NF-əB ʚ ʷʜʨʦʪʦ ʥʘ ʢʣʝʪʢʘʪʘ, 

ʢʲʜʝʪʦ ʪʦʡ ʩʝ ʩʚʲʨʟʚʘ ʩʲʩ ʩʧʝʮʠʬʠʯʥʠ ɼʅʂ-ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʚ ʧʨʦʤʦʪʦʨʠʪʝ ʥʘ ʧʨʠ-

ʮʝʣʥʠʪʝ ʛʝʥʠ ʠ ʪʘʢʘ ʩʪʠʤʫʣʠʨʘ ʪʷʭʥʘʪʘ ʪʨʘʥʩʢʨʠʧʮʠʷ. ʉʨʝʜ ʪʷʭ ʩʘ ʛʝʥʠ ʟʘ ʮʠʪʦʢʠʥʠ 

(ʥʘʧʨ. IL-6), ʭʝʤʦʢʠʥʠ, ʘʜʭʝʟʠʦʥʥʠ ʤʦʣʝʢʫʣʠ (VCAM-1 ʠ ICAM-1), ʨʝʛʫʣʘʪʦʨʠ ʥʘ ʢʣʝ-

ʪʲʯʥʠʷ ʮʠʢʲʣ, ʠʥʭʠʙʠʪʦʨʠ ʥʘ ʘʧʦʧʪʦʟʘʪʘ (Bcl-2, Bcl-XL, XIAP ʠ survivin), COX-2 ʠ ʜʨ. 

ʄʥʦʛʦ ʦʪ ʪʝʟʠ ʧʨʦʪʝʠʥʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʟʘʩʠʣʚʘʪ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ NF-əB. ʆʙʠʢʥʦʚʝʥʦ ʚ 

ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ NF-əB ʝ ʢʦʥʩʪʠʪʫʪʠʚʥʦ ʘʢʪʠʚʝʥ. ʊʦʟʠ ʬʘʢʪ ʤʦʞʝ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩʲʩ 

ʩʚʨʲʭʘʢʪʠʚʥʘʪʘ ʢʘʟʝʠʥ-ʢʠʥʘʟʘ 2 (CK2) ʚ ʄʇ. ʅʦʨʤʘʣʥʦ CK2 ʬʦʩʬʦʨʠʣʠʨʘ IəBŬ ʚ B-

ʣʠʤʬʦʮʠʪʠʪʝ ʠ ʧʨʝʜʠʟʚʠʢʚʘ ʨʘʟʛʨʘʞʜʘʥʝʪʦ ʤʫ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʠ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ ʩʝ ʦʪ-

ʨʘʟʷʚʘ ʠ ʥʘ ʢʦʩʪʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ï ʥʘʩʪʲʧʚʘ ʨʘʟʨʫʰʘʚʘʥʝ ʥʘ ʢʦʩʪʥʘʪʘ ʪʲʢʘʥ (ʦʩʪʝʦʣʠʪʠʯ-

ʥʠ ʢʦʩʪʥʠ ʧʨʦʤʝʥʠ) ʯʨʝʟ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʦʩʪʝʦʙʣʘʩʪʠ ʠ 

ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ ʦʩʪʝʦʢʣʘʩʪʠʪʝ (Piazza, Gurrieri et al. 2007). ɸʜʭʝʟʠʷʪʘ ʥʘ ʤʠʝʣʦʤʥʠʪʝ 

ʢʣʝʪʢʠ ʢʲʤ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʠʪʝ ʬʠʙʨʦʙʣʘʩʪʠ ʠʥʜʫʮʠʨʘ ʧʦʩʣʝʜʥʠʪʝ ʜʘ ʩʝʢʨʝʪʠʨʘʪ ʦʩʪʝʦʢ-

ʣʘʩʪ-ʘʢʪʠʚʠʨʘʱʠ ʬʘʢʪʦʨʠ ʢʘʪʦ IL-1ɓ, IL-6, M-CSF, bFGF, MIP-1Ŭ, MIP-1ɓ, IGF-1 ʠ 

TNF-Ŭ (Chng, Lau et al. 2005; Yaccoby, Wezeman et al. 2006; Lentzsch, Ehrlich et al. 2007). 

ʊʝʟʠ ʬʘʢʪʦʨʠ ʧʦʚʠʰʘʚʘʪ ʩʝʢʨʝʮʠʷʪʘ ʥʘ RANKL (ʣʠʛʘʥʜ ʟʘ ʨʝʮʝʧʪʦʨʘ-ʘʢʪʠʚʘʪʦʨ ʥʘ NF-
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əB) ʦʪ ʩʪʨʘʥʘ ʥʘ ʦʩʪʝʦʙʣʘʩʪʠʪʝ ʠ ʉʂʄʂ (Mitsiades, McMillin et al. 2007). RANKL ʩʝ 

ʩʚʲʨʟʚʘ ʩ RANK (ʨʝʮʝʧʪʦʨʘ-ʘʢʪʠʚʘʪʦʨ ʥʘ NF-əB), ʝʢʩʧʨʝʩʠʨʘʥ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʤʠʝ-

ʣʦʠʜʥʠʪʝ ʧʨʦʛʝʥʠʪʦʨʠ ʠ ʩʪʠʤʫʣʠʨʘ ʜʠʬʝʨʝʥʮʠʘʮʠʷʪʘ ʠʤ ʜʦ ʟʨʝʣʠ ʦʩʪʝʦʢʣʘʩʪʠ, ʩʧʦ-

ʩʦʙʥʠ ʜʘ ʨʝʟʦʨʙʠʨʘʪ ʢʦʩʪʥʦʪʦ ʚʝʱʝʩʪʚʦ (Hjertner, Standal et al. 2006). RANKL ʚʲʟʜʝʡʩʪ-

ʚʘ ʠ ʚʲʨʭʫ ʟʨʝʣʠʪʝ ʦʩʪʝʦʢʣʘʩʪʠ ʢʘʪʦ ʠʥʭʠʙʠʨʘ ʘʧʦʧʪʦʟʘʪʘ ʠ ʪʘʢʘ ʫʚʝʣʠʯʘʚʘ ʧʨʝʞʠʚʷʝ-

ʤʦʩʪʪʘ ʠʤ. ʆʩʪʝʦʧʨʦʪʝʛʝʨʠʥʲʪ (OPG) ʧʨʝʜʩʪʘʚʣʷʚʘ ʨʘʟʪʚʦʨʠʤ ʨʝʮʝʧʪʦʨ ʟʘ RANKL ʠ 

ʢʘʪʦ ʪʘʢʲʚ ʠʥʭʠʙʠʨʘ ʩʚʲʨʟʚʘʥʝʪʦ ʥʘ RANKL ʩ RANK ʠ ʧʨʦʠʟʪʠʯʘʱʠʪʝ ʦʪ ʪʦʚʘ ʝʬʝʢʪʠ 

(Lacey, Timms et al. 1998). ɸʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʩʪʝʦʢʣʘʩʪʠʪʝ ʟʘʚʠʩʠ ʦʪ ʬʠʥʠʷ ʙʘʣʘʥʩ ʤʝʞʜʫ 

ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ RANKL ʠ OPG. ʇʦ-ʚʠʩʦʢʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ 

RANKL/OPG ʧʨʠ ʄʄ ʩʝ ʜʲʣʞʠ ʥʝ ʩʘʤʦ ʥʘ ʠʥʪʝʥʟʠʚʥʘʪʘ ʩʝʢʨʝʮʠʷ ʥʘ RANKL, ʥʦ ʠ ʥʘ 

ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ OPG. ʄʇ ʧʦʩʪʠʛʘʪ ʪʦʚʘ ʢʘʪʦ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʩʚʲʨʟʚʘʪ 

OPG ʯʨʝʟ ʩʠʥʜʝʢʘʥ-1 (CD138), ʠʥʪʝʨʥʘʣʠʟʠʨʘʪ ʛʦ ʠ ʛʦ ʨʘʟʛʨʘʞʜʘʪ ʚ ʣʠʟʦʟʦʤʠʪʝ, ʘ ʦʪ 

ʜʨʫʛʘ ʠʥʭʠʙʠʨʘʪ ʩʠʥʪʝʟʘ ʥʘ OPG ʚ ʦʩʪʝʦʙʣʘʩʪʠʪʝ (Hjertner, Standal et al. 2006). 

MIP-1Ŭ ʤʦʞʝ ʜʘ ʩʪʠʤʫʣʠʨʘ ʦʩʪʝʦʢʣʘʩʪʦʛʝʥʝʟʘʪʘ ʠ ʙʝʟ ʧʦʩʨʝʜʥʠʯʝʩʪʚʦʪʦ ʥʘ RANKL, 

ʩʚʲʨʟʚʘʡʢʠ ʩʝ ʧʨʷʢʦ ʩ ʨʝʮʝʧʪʦʨʠʪʝ CCR1 ʠ CCR5. ʄʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʩʲʱʦ ʝʢʩʧʨʝʩʠ-

ʨʘʪ ʪʝʟʠ ʨʝʮʝʧʪʦʨʠ ʠ ʩʚʲʨʟʚʘʥʝʪʦ ʥʘ MIP-1Ŭ ʩ ʪʷʭ ʧʦʚʠʰʘʚʘ ʘʜʭʝʟʠʚʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ 

ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʠ ʘʢʪʠʚʠʨʘ ʩʠʛʥʘʣʥʠ ʧʲʪʠʱʘ, ʫʩʢʦʨʷʚʘʱʠ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʠ ʧʨʝʜ-

ʧʘʟʚʘʱʠ ʦʪ ʘʧʦʧʪʦʟʘ (Choi, Oba et al. 2001; Oba, Lee et al. 2005; Lentzsch, Ehrlich et al. 

2007). 

ɺ ʨʘʥʥʘʪʘ ʬʘʟʘ ʥʘ ʄʄ ʠ ʧʨʠ MGUS ʫʩʠʣʝʥʘʪʘ ʢʦʩʪʥʘ ʨʝʟʦʨʙʮʠʷ ʩʝ ʢʦʤʧʝʥʩʠʨʘ ʦʪ 

ʧʦʚʠʰʝʥʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʦʩʪʝʦʙʣʘʩʪʠʪʝ. ʉ ʧʨʦʛʨʝʩʠʨʘʥʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʦʩʪʝʦʙʣʘʩʪʠʪʝ 

ʚʝʯʝ ʥʝ ʤʦʛʘʪ ʜʘ ʢʦʤʧʝʥʩʠʨʘʪ ʧʦʚʠʰʝʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʦʩʪʝʦʢʣʘʩʪʠʪʝ ʠ ʩʝ ʬʦʨʤʠʨʘʪ 

ʦʩʪʝʦʣʠʪʠʯʥʠ ʣʝʟʠʠ (Yeh and Berenson 2006). ʆʩʚʝʥ ʪʦʚʘ ʄʇ ʧʨʷʢʦ ʠʥʭʠʙʠʨʘʪ ʧʨʦʣʠ-

ʬʝʨʘʮʠʷʪʘ ʠ ʜʠʬʝʨʝʥʮʠʘʮʠʷʪʘ ʥʘ ʦʩʪʝʦʙʣʘʩʪʠʪʝ. ʆʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʯʨʝʟ ʩʚʲʨʟʚʘʥʝ ʥʘ 

VLA -4 ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʄʇ ʩ VCAM-1 ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʧʨʝʜʰʝʩʪʚʝʥʠʮʠʪʝ ʥʘ ʦʩ-

ʪʝʦʙʣʘʩʪʠʪʝ ʩʝ ʧʦʪʠʩʢʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠʷ ʬʘʢʪʦʨ Runx2, ʢʦʡʪʦ ʝ ʚʘʞʝʥ 

ʟʘ ʜʠʬʝʨʝʥʮʠʘʮʠʷʪʘ ʜʦ ʟʨʝʣʠ ʦʩʪʝʦʙʣʘʩʪʠ (Giuliani, Colla et al. 2005). ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʚ 

ʦʢʦʣʦ 1/3 ʦʪ ʩʣʫʯʘʠʪʝ ʥʘ ʄʄ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʩʝʢʨʝʪʠʨʘʪ ʬʘʢʪʦʨʘ Ădickkopf1ò 

(DKK1). DKK1 ʝ ʠʥʭʠʙʠʪʦʨ ʥʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ ʥʘ ʛʣʠʢʦʧʨʦʪʝʠʥʠʪʝ ʦʪ ʩʝʤʝʡʩʪʚʦʪʦ ʥʘ 

Wnt (Tian, Zhan et al. 2003). ʊʦʡ ʩʝ ʩʚʲʨʟʚʘ ʩ LRP5 ʠ LRP6 (ʨʝʮʝʧʪʦʨʠ ʟʘ Wnt), ʢʦʝʪʦ ʩʝ 

ʧʦʩʣʝʜʚʘ ʦʪ ʪʷʭʥʘʪʘ ʠʥʪʝʨʥʘʣʠʟʘʮʠʷ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʣʲʪʥʦʩʪʪʘ ʠʤ ʥʘ ʢʣʝʪʲʯʥʘʪʘ ʧʦ-

ʚʲʨʭʥʦʩʪ (Yeh and Berenson 2006). ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʲʱʦ ʩʝ ʥʘʤʘʣʷʚʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ 

Runx2. ʉʭʦʜʥʠ ʝʬʝʢʪʠ ʚʲʨʭʫ ʩʠʛʥʘʣʥʠʷ ʧʲʪ ʥʘ Wnt ʠʤʘ ʠ ʧʨʦʪʝʠʥʲʪ sFRP-2, ʢʦʡʪʦ ʩʲ-

ʱʦ ʤʦʞʝ ʜʘ ʩʝ ʩʝʢʨʝʪʠʨʘ ʦʪ ʄʇ, ʤʘʢʘʨ ʠ ʚ ʧʦ-ʤʘʣʲʢ ʧʨʦʮʝʥʪ ʦʪ ʦʙʱʠʷ ʙʨʦʡ ʩʣʫʯʘʠ ʥʘ 
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ʄʄ (Tian, Zhan et al. 2003; Oshima, Abe et al. 2005; Mitsiades, McMillin et al. 2007). IL-3 

ʠ IL-7 ʠʤʘʪ ʧʦʚʠʰʝʥʠ ʥʠʚʘ ʧʨʠ ʟʥʘʯʠʪʝʣʝʥ ʧʨʦʮʝʥʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʄʄ ʠ ʩʲʱʦ ʧʦʪʠʩ-

ʢʘʪ ʦʩʪʝʦʙʣʘʩʪʦʛʝʥʝʟʘʪʘ (Lentzsch, Ehrlich et al. 2007). 

 

ʌʠʛ. I.3. ʆʩʪʝʦʣʠʪʠʯʥʠ ʢʦʩʪʥʠ ʣʝʟʠʠ ʚ ʯʝʨʝʧʘ ʥʘ ʧʘʮʠʝʥʪ ʩ ʄʄ (Munker 2007). 

 

ɺ ʢʨʘʡʥʘ ʩʤʝʪʢʘ ʨʘʟʨʫʰʘʚʘʥʝʪʦ ʥʘ ʢʦʩʪʥʘʪʘ ʪʲʢʘʥ ʧʨʠ ʄʄ ʩʝ ʧʨʦʷʚʷʚʘ ʢʘʪʦ ʜʠʬʫʟʥʘ 

ʦʩʪʝʦʧʝʥʠʷ, ʬʦʢʘʣʥʠ ʣʠʪʠʯʥʠ ʣʝʟʠʠ, ʧʘʪʦʣʦʛʠʯʥʠ ʠ ʢʦʤʧʨʝʩʠʦʥʥʠ ʬʨʘʢʪʫʨʠ, ʭʠʧʝʨʢʘʣ-

ʮʠʝʤʠʷ ʠ ʙʦʣʢʠ ʚ ʢʦʩʪʠʪʝ (Yeh and Berenson 2006). ʆʢʦʣʦ 70% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʄʄ ʧʦ-

ʣʫʯʘʚʘʪ ʣʠʪʠʯʥʠ ʣʝʟʠʠ, ʘ ʦʱʝ 20% ʩʪʨʘʜʘʪ ʦʪ ʪʝʞʢʘ ʦʩʪʝʦʧʝʥʠʷ ʙʝʟ ʣʠʪʠʯʥʠ ʣʝʟʠʠ 

(Kyle, Gertz et al. 2003). ʇʨʠ ʨʝʟʦʨʙʮʠʷʪʘ ʥʘ ʢʦʩʪʥʘʪʘ ʪʲʢʘʥ ʜʦʧʲʣʥʠʪʝʣʥʦ ʩʝ ʦʩʚʦʙʦʞ-

ʜʘʚʘʪ ʦʱʝ ʮʠʪʦʢʠʥʠ ʠ ʨʘʩʪʝʞʥʠ ʬʘʢʪʦʨʠ, ʥʷʢʦʠ ʦʪ ʢʦʠʪʦ (IL-6, IL-1Ŭ, IL-1ɓ, MIP-1Ŭ, 

IGF ʠ TNF-Ŭ) ʧʦʜʜʲʨʞʘʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʪʘ, ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʪʘ ʥʘ 

ʄʇ. ʊʘʢʘ ʚʲʟʥʠʢʚʘ ʝʜʠʥ ʧʦʨʦʯʝʥ ʢʨʲʛ ʦʪ ʢʦʩʪʥʘ ʨʝʟʦʨʙʮʠʷ ʠ ʪʫʤʦʨʝʥ ʨʘʩʪʝʞ 

(Mitsiades, McMillin et al. 2007). 

ɺ ʦʙʦʙʱʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ, ʯʝ ʙʠʦʣʦʛʠʯʥʦʪʦ ʧʦʚʝʜʝʥʠʝ ʥʘ ʄʇ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 

ʩʯ̡ʝʪʘʥʠʝʪʦ ʥʘ ʪʝʭʥʠʪʝ ʛʝʥʝʪʠʯʥʠ ʧʨʦʤʝʥʠ ʠ ʩʪʠʤʫʣʠʪʝ, ʥʘ ʢʦʠʪʦ ʩʘ ʠʟʣʦʞʝʥʠ ʚ 

ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ. ɻʝʥʝʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʄʇ ʧʦʚʣʠʷʚʘʪ ʝʩʪʝʩʪʚʦʪʦ 

ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʪʘ ʠʤ ʩ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ ʧʦʩ-

ʣʝʜʩʪʚʠʷ (Mitsiades, McMillin et al. 2007). ʅʘʧʨʠʤʝʨ, ʩʚʨʲʭʝʢʩʧʨʝʩʠʷʪʘ ʥʘ c-MAF ʚ ʄʇ 

ʩ t(14;16) ʧʦʚʠʰʘʚʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʠʥʪʝʛʨʠʥ ɓ7 ʢʘʪʦ ʪʘʢʘ ʩʝ ʧʦʚʠʰʘʚʘ ʘʜʭʝʟʠʷʪʘ ʢʲʤ 
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ʉʂʄʂ (Hurt, Wiestner et al. 2004). ʄʇ ʩ ʭʠʧʝʨʜʠʧʣʦʠʜʝʥ ʢʘʨʠʦʪʠʧ ʩʘ ʩʠʣʥʦ ʟʘʚʠʩʠʤʠ 

ʦʪ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ, ʟʘ ʢʦʷʪʦ ʩʝ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʧʦ ʚʩʝ ʦʱʝ ʥʝʠʟʚʝʩʪʝʥ ʤʝ-

ʭʘʥʠʟʲʤ ʠʥʜʫʮʠʨʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʮʠʢʣʠʥ D1 ʚ ʄʇ, ʥʝʟʘʚʠʩʠʤʦ ʯʝ ʪʝ ʚ ʩʣʫʯʘʷ ʥʷʤʘʪ 

ʪʨʘʥʩʣʦʢʘʮʠʠ ʟʘʩʷʛʘʱʠ ʛʝʥʘ ʟʘ ʪʦʟʠ ʮʠʢʣʠʥ (Bergsagel, Kuehl et al. 2005). 

 

1.2.3. ʇʘʪʦʛʝʥʝʟʘ ʥʘ ʜʨʫʛʠ ʫʩʣʦʞʥʝʥʠʷ ʧʨʠ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ 

ʇʨʠ ʦʢʦʣʦ 25% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʄʄ ʚʲʟʥʠʢʚʘ ʙʲʙʨʝʯʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ. ʆʩʥʦʚʥʘʪʘ 

ʧʨʠʯʠʥʘ ʟʘ ʪʦʚʘ ʝ ʫʚʨʝʞʜʘʥʝʪʦ ʥʘ ʪʫʙʫʣʠʪʝ ʦʪ ʣʝʢʠʪʝ ʠʤʫʥʦʛʣʦʙʫʣʠʥʦʚʠ ʚʝʨʠʛʠ. ʊʝ ʩʝ 

ʬʠʣʪʨʠʨʘʪ ʧʨʝʟ ʛʣʦʤʝʨʫʣʠʪʝ, ʩʣʝʜ ʢʦʝʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʦʪʣʦʞʘʪ ʚ ʪʫʙʫʣʠʪʝ (Blade and 

Rosinol 2007). ʀʤʫʥʦʛʣʦʙʫʣʠʥʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʦʪʣʘʛʘʪ ʠ ʚ ʙʘʟʘʣʥʘʪʘ ʤʝʤʙʨʘʥʘ ʥʘ ʛʣʦʤʝ-

ʨʫʣʠʪʝ, ʧʨʝʜʠʟʚʠʢʚʘʡʢʠ ʥʝʬʨʦʟʝʥ ʩʠʥʜʨʦʤ. ʏʘʩʪʠʯʥʦ ʤʝʪʘʙʦʣʠʟʠʨʘʥʠʪʝ ʣʝʢʠ ʠʤʫʥʦ-

ʛʣʦʙʫʣʠʥʦʚʠ ʚʝʨʠʛʠ ʤʦʛʘʪ ʜʘ ʫʚʨʝʜʷʪ ʤʝʤʙʨʘʥʥʠʪʝ ʪʨʘʥʩʧʦʨʪʝʨʠ ʚ ʧʨʦʢʩʠʤʘʣʥʠʪʝ ʪʫ-

ʙʫʣʥʠ ʢʣʝʪʢʠ, ʜʦʚʝʞʜʘʡʢʠ ʜʦ ʨʘʟʚʠʪʠʝ ʥʘ ʩʠʥʜʨʦʤ ʥʘ Fanconi, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱ ʩʝ ʩʲʩ 

ʟʘʛʫʙʘ ʥʘ ʛʣʶʢʦʟʘ ʠ ʘʤʠʥʦʢʠʩʝʣʠʥʠ, ʢʘʢʪʦ ʠ ʩ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʘʪʘ ʩʧʦ-

ʩʦʙʥʦʩʪ ʥʘ ʙʲʙʨʝʮʠʪʝ (Ma, Lacy et al. 2004). ʆʪʣʘʛʘʥʠʷʪʘ ʥʘ ʘʤʠʣʦʠʜ ʚ ʛʣʦʤʝʨʫʣʠʪʝ, 

ʭʠʧʝʨʫʨʠʢʝʤʠʷʪʘ, ʧʦʚʪʘʨʷʱʠʪʝ ʩʝ ʠʥʬʝʢʮʠʠ ʠ ʠʥʬʠʣʪʨʘʮʠʷʪʘ ʩ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʩʲʱʦ 

ʤʦʛʘʪ ʜʘ ʜʦʧʨʠʥʝʩʘʪ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʙʲʙʨʝʯʥʦ ʫʚʨʝʞʜʘʥʝ (Sengul, Zwizinski et al. 2003). 

ɿʘʤʝʩʪʚʘʥʝʪʦ ʥʘ ʥʦʨʤʘʣʥʠʷ ʢʦʩʪʝʥ ʤʦʟʲʢ ʦʪ ʄʇ ʠ ʠʥʭʠʙʠʨʘʥʝʪʦ ʥʘ ʭʝʤʦʧʦʝʟʘʪʘ ʦʪ 

ʨʘʟʣʠʯʥʠ ʪʫʤʦʨʥʠ ʬʘʢʪʦʨʠ ʚʦʜʠ ʜʦ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʘʥʝʤʠʷ. ʅʘʧʨʠʤʝʨ MIP-1Ŭ ʧʦʪʠʩʢʘ 

ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʭʝʤʦʧʦʝʪʠʯʥʠʪʝ ʩʪʚʦʣʦʚʠ ʢʣʝʪʢʠ (Aggarwal, Ghobrial et al. 2006). 

ɼʦʧʲʣʥʠʪʝʣʥʠ ʬʘʢʪʦʨʠ, ʚʦʜʝʱʠ ʜʦ ʨʘʟʚʠʪʠʝ ʥʘ ʘʥʝʤʠʷ ʧʨʠ ʄʄ, ʩʘ: ʜʝʬʠʮʠʪ ʥʘ ʝʨʠʪ-

ʨʦʧʦʝʪʠʥ, ʙʲʙʨʝʯʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ, ʭʠʤʠʦ- ʠʣʠ ʣʲʯʝʪʝʨʘʧʠʷ, ʢʘʢʪʦ ʠ ʥʝʜʦʩʪʠʛ ʥʘ ʚʠ-

ʪʘʤʠʥ B12 ʠʣʠ ʬʦʣʠʝʚʘ ʢʠʩʝʣʠʥʘ (Blade and Rosinol 2007). ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʬʠʟʠʢʦʭʠ-

ʤʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʠ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʧʘʨʘʧʨʦʪʝʠʥʘ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʚʠʝ ʭʠʧʝʨʚʠʩʢʦʟʠ-

ʪʝʪʝʥ ʩʠʥʜʨʦʤ (ʥʘʡ-ʯʝʩʪʦ ʢʦʛʘʪʦ ʧʘʨʘʧʨʦʪʝʠʥʲʪ ʝ IgM, IgG3 ʠʣʠ IgA). ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ-

ʪʦ ʥʘ ʧʘʨʘʧʨʦʪʝʠʥʘ ʩ ʪʨʦʤʙʦʮʠʪʠʪʝ ʠ ʩ ʥʷʢʦʠ ʦʪ ʬʘʢʪʦʨʠʪʝ ʥʘ ʢʨʲʚʦʩʲʩʠʨʚʘʥʝʪʦ (I, II, 

V, VII ʠ  VIII) ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʥʘʨʫʰʝʥʠʷ ʚ ʢʨʲʚʦʩʲʩʠʨʚʘʥʝʪʦ ʠ ʧʦʩʣʝʜʚʘʱʠ ʢʨʲʚʦ-

ʠʟʣʠʚʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʨʘʟʚʠʚʘʱ ʩʝ ɼʀʂ-ʩʠʥʜʨʦʤ (Fauci and Harrison 2008). 

ʇʨʠ ʄʄ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʥʦʨʤʘʣʥʠ ʘʥʪʠʪʝʣʘ ʝ ʧʦʥʠʞʝʥʦ, ʘ ʢʘʪʘʙʦʣʠʟʤʲʪ ʠʤ ʝ ʫʩ-

ʢʦʨʝʥ ï ʥʘʨʫʰʘʚʘ ʩʝ ʠʤʫʥʥʘʪʘ ʨʝʘʢʮʠʷ, ʦʩʦʙʝʥʦ ʩʨʝʱʫ ʧʦʣʠʟʘʭʘʨʠʜʥʠʪʝ ʘʥʪʠʛʝʥʠ 

(Fauci and Harrison 2008). MIP-1ɓ ʧʦʪʠʩʢʘ ʜʠʬʝʨʝʥʮʠʘʮʠʷʪʘ ʥʘ ʧʨʝʜʰʝʩʪʚʝʥʠʮʠʪʝ ʥʘ B-

ʣʠʤʬʦʮʠʪʠʪʝ (Aggarwal, Ghobrial et al. 2006). ʅʘʨʫʰʘʚʘʪ ʩʝ ʠ ʬʫʥʢʮʠʠʪʝ ʥʘ ʛʨʘʥʫʣʦʮʠ-

ʪʠʪʝ ʠ ʢʦʤʧʣʝʤʝʥʪʘ. IL-6, VEGF ʠ TGFɓ ʧʦʪʠʩʢʘʪ ʩʪʠʤʫʣʠʨʘʥʝʪʦ ʥʘ T-ʢʣʝʪʢʠʪʝ ʦʪ 
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ʩʪʨʘʥʘ ʥʘ ʜʝʥʜʨʠʪʥʠʪʝ ʢʣʝʪʢʠ (Quach, Ritchie et al. 2010). ɺʩʠʯʢʦ ʪʦʚʘ ʚʦʜʠ ʜʦ ʨʘʟʚʠʪʠʝ 

ʥʘ ʠʤʫʥʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ ʠ ʩʲʧʲʪʩʪʚʘʱʠ ʠʥʬʝʢʮʠʠ ï ʥʘʡ-ʯʝʩʪʦ ʧʥʝʚʤʦʥʠʠ ʠ ʧʠʝʣʦʥʝ-

ʬʨʠʪʠ (Fauci and Harrison 2008). 

 

1.3. ʉʪʘʜʠʨʘʥʝ ʥʘ ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 

ɿʘ ʩʪʘʜʠʨʘʥʝ ʥʘ ʄʄ ʰʠʨʦʢʦ ʩʝ ʠʟʧʦʣʟʚʘ ʩʠʩʪʝʤʘʪʘ ʥʘ Durie ʠ Salmon, ʩʲʟʜʘʜʝʥʘ 

ʧʨʝʟ 1975 ʛ. ɺ ʥʝʷ ʩʘ ʨʘʟʛʨʘʥʠʯʝʥʠ 3 ʩʪʘʜʠʷ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʝʧʝʥʪʘ 

ʥʘ ʢʦʩʪʥʦ ʫʚʨʝʞʜʘʥʝ ʠ ʩʝʨʫʤʥʠʪʝ ʥʠʚʘ ʥʘ ʭʝʤʦʛʣʦʙʠʥʘ, ʢʘʣʮʠʷ ʠ ʧʘʨʘʧʨʦʪʝʠʥʘ (Durie 

and Salmon 1975). ʇʨʝʟ 80-ʪʝ ʛʦʜʠʥʠ ʥʘ ʍʍ ʚʝʢ ʩʝ ʫʩʪʘʥʦʚʠ, ʯʝ ʥʘʡ-ʚʘʞʥʠʷʪ ʬʘʢʪʦʨ, 

ʦʧʨʝʜʝʣʷʱ ʧʨʦʛʥʦʟʘʪʘ ʥʘ ʄʄ, ʝ ʥʠʚʦʪʦ ʥʘ ʩʝʨʫʤʥʠʷ ɓ2-ʤʠʢʨʦʛʣʦʙʫʣʠʥ (Sɓ2M) (Bataille, 

Durie et al. 1983; Durie, Stock-Novack et al. 1990). Sɓ2M ʝ ʤʥʦʛʦ ʯʫʚʩʪʚʠʪʝʣʝʥ ʠʥʜʠʢʘʪʦʨ 

ʟʘ ʙʲʙʨʝʯʥʘʪʘ ʬʫʥʢʮʠʷ. ʅʘʩʢʦʨʦ ʙʝ ʧʨʝʜʣʦʞʝʥʘ ʧʨʦʩʪʘ ʄʝʞʜʫʥʘʨʦʜʥʘ ʩʠʩʪʝʤʘ ʟʘ ʩʪʘ-

ʜʠʨʘʥʝ ʥʘ ʄʄ (ISS ï International Staging System), ʦʩʥʦʚʘʥʘ ʩʘʤʦ ʥʘ ʥʠʚʘʪʘ ʥʘ Sɓ2M ʠ 

ʘʣʙʫʤʠʥʘ (Greipp, San Miguel et al. 2005):  

ʉʪʘʜʠʡ ʂʨʠʪʝʨʠʠ 
ʉʨʝʜʥʘ ʧʨʝʞʠʚʷʝʤʦʩʪ 

(ʤʝʩʝʮʠ) 

I Sɓ2M < 3,5 mg/l, ʩʝʨʫʤʝʥ ʘʣʙʫʤʠʥ Ó 3,5 mg/l 62 

II  

Sɓ2M < 3,5 mg/l, ʩʝʨʫʤʝʥ ʘʣʙʫʤʠʥ < 3,5 mg/l 

ʠʣʠ 

3,5 mg/l Ò Sɓ2M < 5,5 mg/l, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʥʠʚʦʪʦ ʥʘ ʘʣʙʫʤʠʥʘ 

44 

III  Sɓ2M Ó 5,5 mg/l 29 

 

C-ʨʝʘʢʪʠʚʥʠʷʪ ʧʨʦʪʝʠʥ (CRP) ʠ Ŭ1-ʘʥʪʠʪʨʠʧʩʠʥʲʪ ʩʘ ʩʫʨʦʛʘʪʥʠ ʤʘʨʢʝʨʠ ʟʘ ʥʠʚʦʪʦ 

ʥʘ IL-6 ʠ ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʧʘʮʠʝʥʪʠ-

ʪʝ. ʉʲʱʝʩʪʚʫʚʘ ʩʠʩʪʝʤʘ ʟʘ ʩʪʘʜʠʨʘʥʝ ʥʘ ʄʄ, ʦʩʥʦʚʘʥʘ ʥʘ ʩʝʨʫʤʥʠʪʝ ʥʠʚʘ ʥʘ CRP ʠ 

Sɓ2M, ʩʧʦʨʝʜ ʢʦʷʪʦ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʪʨʠ ʛʨʫʧʠ: ʥʠʩʢʦ-ʨʠʩʢʦʚʘ (CRP ʠ Sɓ2M Ò 6 mg/l; 

ʩʨʝʜʥʘ ʧʨʝʞʠʚʷʝʤʦʩʪ 54 ʤʝʩʝʮʘ); ʩʨʝʜʥʦ-ʨʠʩʢʦʚʘ (CRP ʠʣʠ Sɓ2M Ó 6 mg/l; ʩʨʝʜʥʘ ʧʨʝ-

ʞʠʚʷʝʤʦʩʪ 27 ʤʝʩʝʮʘ); ʚʠʩʦʢʦ-ʨʠʩʢʦʚʘ (CRP ʠ Sɓ2M Ó 6 mg/l; ʩʨʝʜʥʘ ʧʨʝʞʠʚʷʝʤʦʩʪ 6 

ʤʝʩʝʮʘ) (Bataille, Boccadoro et al. 1992). ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʥʠʚʦʪʦ ʥʘ ʩʠʥʜʝʢʘʥ-1 (CD138) 

ʩʲʱʦ ʝ ʥʝʟʘʚʠʩʠʤ ʧʨʦʛʥʦʩʪʠʯʝʥ ʤʘʨʢʝʨ (Seidel, Sundan et al. 2000). 
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ʉʪʝʧʝʥʪʘ ʥʘ ʢʦʩʪʥʦ ʫʚʨʝʞʜʘʥʝ ʢʦʨʝʣʠʨʘ ʩ ʤʘʨʢʝʨʠ ʢʘʪʦ: ʥʠʚʘ ʥʘ ʧʠʨʠʜʠʥʦʣʠʥ ʠ ʜʝ-

ʩʦʢʟʠʧʠʨʠʜʠʥʦʣʠʥ ʚ ʫʨʠʥʘʪʘ; ʩʝʨʫʤʥʠ ʥʠʚʘ ʥʘ SDF-1, RANKL, IL-6 ʠ ʤʝʪʘʣʦʧʨʦʪʝʠʥʘ-

ʟʘ-9 (Fonseca and San Miguel 2007). 

 

1.4. ʂʣʘʩʠʯʝʩʢʘ ʭʠʤʠʦʪʝʨʘʧʠʷ ʥʘ ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 

ʇʨʠ ʦʢʦʣʦ 10% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʙʦʣʝʩʪʪʘ ʧʨʦʛʨʝʩʠʨʘ ʙʘʚʥʦ. ɺ ʪʘʢʠʚʘ ʩʣʫʯʘʠ ʩʝ ʧʨʝʧʦ-

ʨʲʯʚʘ ʧʨʦʪʠʚʦʪʫʤʦʨʥʘ ʭʠʤʠʦʪʝʨʘʧʠʷ ʝʜʚʘ ʢʦʛʘʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʧʘʨʘʧʨʦʪʝʠʥʘ ʥʘʜ-

ʚʠʰʠ 50 g/l ʠʣʠ ʟʘʧʦʯʥʘʪ ʜʘ ʩʝ ʨʘʟʚʠʚʘʪ ʢʦʩʪʥʠ ʫʚʨʝʞʜʘʥʠʷ (Fauci and Harrison 2008). 

ʆʙʠʢʥʦʚʝʥʦ ʠʥʜʫʢʮʠʦʥʥʦʪʦ ʣʝʯʝʥʠʝ ʩʝ ʧʨʦʚʝʞʜʘ ʢʘʪʦ ʤʦʥʦʪʝʨʘʧʠʷ ʩ ʝʜʠʥ ʘʣʢʠʣʠʨʘʱ 

ʘʛʝʥʪ (Melphalan, Chlorambucil ʠʣʠ Cyclophosphamide) ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜ. 

ʇʨʝʜʧʦʯʠʪʘ ʩʝ ʠʥʪʝʨʤʠʪʝʥʪʥʦʪʦ (ʧʨʝʢʲʩʥʘʪʦ) ʣʝʯʝʥʠʝ ï ʝʞʝʤʝʩʝʯʥʠ ʢʫʨʩʦʚʝ ʦʪ 4 ʜʦ 10 

ʜʥʠ. ʆʢʦʣʦ 50% ʦʪ ʙʦʣʥʠʪʝ ʣʝʢʫʚʘʥʠ ʩ ʤʦʥʦʪʝʨʘʧʠʷ, ʧʦʩʪʠʛʘʪ ʨʝʤʠʩʠʠ (ʧʨʝʜʠʤʥʦ ʯʘʩ-

ʪʠʯʥʠ) ʩʣʝʜ ʨʘʟʣʠʯʥʦ ʜʲʣʲʛ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ ï ʦʪ ʥʷʢʦʣʢʦ ʤʝʩʝʮʘ ʜʦ ʝʜʥʘ ʛʦʜʠʥʘ. ʆʪʛʦ-

ʚʘʨʷʱʠʪʝ ʥʘ ʣʝʯʝʥʠʝʪʦ ʧʘʮʠʝʥʪʠ (Ăʨʝʩʧʦʥʜʝʥʪʠò) ʦʙʠʢʥʦʚʝʥʦ ʧʦʣʫʯʘʚʘʪ ʟʘʜʦʚʦʣʠʪʝʣʥʦ 

ʦʙʣʝʢʯʘʚʘʥʝ ʥʘ ʙʦʣʢʠʪʝ ʚ ʢʦʩʪʠʪʝ, ʭʠʧʝʨʢʘʣʮʠʝʤʠʷʪʘ ʠ ʘʥʝʤʠʷʪʘ, ʘ ʠ ʦʙʠʢʥʦʚʝʥʦ ʧʦ-

ʨʷʜʢʦ ʧʦʣʫʯʘʚʘʪ ʠʥʬʝʢʮʠʠ. ɿʘ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʧʘʨʘʧʨʦʪʝʠʥʘ ʦʙʘʯʝ ʩʘ 

ʥʝʦʙʭʦʜʠʤʠ ʦʪ 4 ʜʦ 6 ʩʝʜʤʠʮʠ. ɺ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʩʝ ʦʙʨʘʟʫʚʘʪ ʩʘʤʦ ʣʝʢʠ ʚʝʨʠʛʠ, ʧʦ-

ʥʠʞʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʱʝ ʚ ʧʲʨʚʘʪʘ ʩʝʜʤʠʮʘ ʥʘ ʣʝʯʝʥʠʝʪʦ (Fauci and Harrison 

2008). 

ɸʢʦ ʣʝʯʝʥʠʝʪʦ ʟʘʧʦʯʥʝ ʩ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʷ (ʇʍʊ), ʨʝʤʠʩʠʠ ʩʝ ʧʦʩʪʠʛʘʪ ʧʨʠ ʜʦ 70% 

ʦʪ ʙʦʣʥʠʪʝ. ʀʟʧʦʣʟʚʘʪ ʩʝ ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʮʠʢʣʦʬʦʩʬʘʤʠʜ, ʤʝʣʬʘʣʘʥ, ʚʠʥʢʨʠʩʪʠʥ, ʢʘʨ-

ʤʫʩʪʠʥ, ʜʦʢʩʦʨʫʙʠʮʠʥ ʠ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʠ. ɽʜʥʘ ʦʪ ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʩʭʝʤʠ ʝ 

VAD (Vincristine/Doxorubicin(Adriamycin)/Dexamethasone). ɺʲʧʨʝʢʠ ʧʦ-ʚʠʩʦʢʘʪʘ ʯʝʩʪʦ-

ʪʘ ʥʘ ʨʝʤʠʩʠʠʪʝ ʦʪ ʇʍʊ, ʟʘʩʝʛʘ ʥʝ ʝ ʜʦʢʘʟʘʥʦ ʩʲʱʝʩʪʚʝʥʦ ʧʨʝʜʠʤʩʪʚʦ ʧʨʝʜ ʤʦʥʦ-

ʭʠʤʠʦʪʝʨʘʧʠʷʪʘ (ʄʍʊ) ʧʦ ʦʪʥʦʰʝʥʠʝ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʙʦʣʥʠʪʝ (Rajkumar and 

Palumbo 2007). ʇʍʊ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʧʨʠ ʨʝʟʠʩʪʝʥʪʥʠ ʥʘ ʄʍʊ ʧʘʮʠʝʥʪʠ ʠ ʧʨʠ ʥʘʩʪʲʧʚʘ-

ʥʝ ʥʘ ʨʝʮʠʜʠʚ. VAD ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʢʘʪʦ ʠʥʜʫʢʮʠʦʥʥʘ ʪʝʨʘʧʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠ, ʢʦʠʪʦ ʩʣʝʜ 

ʪʦʚʘ ʱʝ ʙʲʜʘʪ ʧʦʜʣʦʞʝʥʠ ʥʘ ɸʊʍʉʂ, ʟʘʱʦʪʦ ʩʝ ʦʪʣʠʯʘʚʘ ʩ ʧʦ-ʥʠʩʢʘ ʤʠʝʣʦʪʦʢʩʠʯʥʦʩʪ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʘʣʢʠʣʠʨʘʱʠʪʝ ʮʠʪʦʩʪʘʪʠʮʠ (Kyle and Rajkumar 2004).VAD ʦʙʘʯʝ ʠʤʘ ʠ ʭʘ-

ʨʘʢʪʝʨʥʠ ʥʝʜʦʩʪʘʪʲʮʠ ï ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʮʝʥʪʨʘʣʝʥ ʚʝʥʦʟʝʥ ʢʘʪʝʪʲʨ ʠ ʩʚʲʨʟʘʥʠʷ ʩ ʪʦʚʘ 

ʨʠʩʢ ʦʪ ʠʥʬʝʢʮʠʠ ʠ ʪʨʦʤʙʦʪʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ; ʥʝʚʨʦʪʦʢʩʠʯʥʦʩʪ ʥʘ ʚʠʥʢʨʠʩʪʠʥʘ 

(Rajkumar and Palumbo 2007). ʇʨʠ ʪʦʚʘ ʨʦʣʷʪʘ ʥʘ ʚʠʥʢʨʠʩʪʠʥʘ ʠ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʚ ʪʘʟʠ 



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 
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ʩʭʝʤʘ ʝ ʦʛʨʘʥʠʯʝʥʘ ï ʪʝʨʘʧʝʚʪʠʯʥʠʷʪ ʝʬʝʢʪ ʩʝ ʜʲʣʞʠ ʦʩʥʦʚʥʦ ʥʘ ʜʝʢʩʘʤʝʪʘʟʦʥʘ. ʊʨʷʙʚʘ 

ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʠ ʚ ʪʝʨʘʧʝʚʪʠʯʥʠʪʝ ʩʭʝʤʠ ʫʩʢʦ-

ʨʷʚʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʩʪʝʦʧʦʨʦʟʘ ʠ ʪʘʢʘ ʤʦʞʝ ʜʘ ʜʦʧʨʠʥʝʩʝ ʟʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʯʝʩʪʦʪʘʪʘ 

ʥʘ ʚʪʦʨʠʯʥʠʪʝ ʬʨʘʢʪʫʨʠ, ʢʦʠʪʦ ʜʨʘʩʪʠʯʥʦ ʩʥʠʞʘʚʘʪ ʢʘʯʝʩʪʚʦʪʦ ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʘ ʥʘ 

ʞʠʚʦʪʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʄʄ. ɸʢʦ ʩʣʝʜ ʇʍʊ ʩʝ ʧʨʦʚʝʜʘʪ ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʢʫʨʩʘ ʩ 

Melphalan ʚʲʚ ʚʠʩʦʢʠ ʜʦʟʠ, ʚʩʝʢʠ ʦʪ ʪʷʭ ʧʦʩʣʝʜʚʘʥ ʦʪ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʥʘ ʭʝʤʦʧʦʝʪʠʯʥʠ 

ʩʪʚʦʣʦʚʠ ʢʣʝʪʢʠ ʦʪ ʧʝʨʠʬʝʨʥʘ ʢʨʲʚ, ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʧʲʣʥʘ ʨʝʤʠʩʠʷ ʧʨʠ 50% ʦʪ 

ʧʘʮʠʝʥʪʠʪʝ. ʇʦʜʦʙʥʦ ʣʝʯʝʥʠʝ ʦʙʘʯʝ ʝ ʩʚʲʨʟʘʥʦ ʠ ʩ ʚʠʩʦʢʘ ʩʤʲʨʪʥʦʩʪ, ʦʩʦʙʝʥʦ ʘʢʦ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʷʪʘ ʝ ʘʣʦʛʝʥʥʘ (Fauci and Harrison 2008). 

ʇʦ ʧʨʠʥʮʠʧ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʣʝʯʝʥʠʝʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʩʧʦʨʝʜ ʪʝʨʘʧʝʚʪʠʯʥʠʷ ʦʪ-

ʛʦʚʦʨ. ʇʨʝʧʦʨʲʯʚʘ ʩʝ ʩʧʠʨʘʥʝʪʦ ʤʫ ʩʣʝʜ ʧʦʩʪʠʛʘʥʝ ʥʘ ʩʪʘʙʠʣʥʘ ʝʜʥʦʛʦʜʠʰʥʘ ʨʝʤʠʩʠʷ. 

ʈʝʮʠʜʠʚʠʪʝ ʥʘʩʪʲʧʚʘʪ ʢʲʤ ʢʨʘʷ ʥʘ ʧʲʨʚʘʪʘ ʛʦʜʠʥʘ ʦʪ ʩʧʠʨʘʥʝ ʥʘ ʪʝʨʘʧʠʷʪʘ. ʂʨʠʪʝʨʠʠʪʝ 

ʟʘ ʨʝʮʠʜʠʚ ʩʘ ʧʦʢʘʯʚʘʥʝ ʥʘ ʧʘʨʘʧʨʦʪʝʠʥʘ ʩ 50% ʦʪ ʥʠʚʦʪʦ ʤʫ ʧʦ ʚʨʝʤʝ ʥʘ ʨʝʤʠʩʠʷ. 

ʇoʚʪʦʨʥʦʪʦ ʣʝʯʝʥʠʝ ʤʦʞʝ ʜʘ ʧʦʩʪʠʛʥʝ ʚʪʦʨʘ ʨʝʤʠʩʠʷ ʧʨʠ ʜʦ 80% ʦʪ ʧʘʮʠʝʥʪʠʪʝ. ɺʩʷʢʘ 

ʩʣʝʜʚʘʱʘ ʨʝʤʠʩʠʷ ʪʨʘʝ ʚʩʝ ʧʦ-ʢʨʘʪʢʦ. ʉ ʮʝʣ ʫʜʲʣʞʘʚʘʥʝ ʥʘ ʨʝʤʠʩʠʷʪʘ, ʩʣʝʜ ʧʦʩʪʠʛʘʥʝ-

ʪʦ Ҁ ʩʝ ʧʨʠʣʘʛʘ ʧʦʜʜʲʨʞʘʱʘ ʪʝʨʘʧʠʷ. ʀʤʘ ʜʘʥʥʠ, ʯʝ ʧʦʜʜʲʨʞʘʱʦ ʣʝʯʝʥʠʝ, ʙʘʟʠʨʘʥʦ 

ʩʘʤʦ ʥʘ ʧʝʨʦʨʘʣʝʥ ʧʨʝʜʥʠʟʦʥ (50 mg ʧʨʝʟ ʜʝʥ), ʟʥʘʯʠʪʝʣʥʦ ʫʜʲʣʞʘʚʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦ-

ʩʪʪʘ ʥʘ ʨʝʤʠʩʠʷʪʘ ʠ ʧʦʚʠʰʘʚʘ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ (Mihelic, Kaufman et al. 2007). ʇʘʮʠʝʥ-

ʪʠʪʝ, ʢʦʠʪʦ ʩʘ ʧʲʨʚʠʯʥʦ ʨʝʟʠʩʪʝʥʪʥʠ ʢʲʤ ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʪʝʨʘʧʠʷ, ʠʤʘʪ ʩʨʝʜʥʘ ʧʨʝʞʠ-

ʚʷʝʤʦʩʪ ʧʦʜ ʝʜʥʘ ʛʦʜʠʥʘ. ʇʨʠ ʪʘʢʠʚʘ ʧʘʮʠʝʥʪʠ ʧʫʣʩʦʚʦ ʣʝʯʝʥʠʝ ʩ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʠ ʚʲʚ 

ʚʠʩʦʢʠ ʜʦʟʠ, ʧʨʠʣʦʞʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʫʩʧʦʨʝʜʥʦ ʩ VAD, ʤʦʛʘʪ ʜʘ ʩʘ ʘʜʝʢʚʘʪʥʦ 

ʧʘʣʠʘʪʠʚʥʦ ʣʝʯʝʥʠʝ. 

 

1.5. ʊʨʘʥʩʧʣʘʥʪʘʮʠʷ ʥʘ ʭʝʤʦʧʦʝʪʠʯʥʠ ʩʪʚʦʣʦʚʠ ʢʣʝʪʢʠ 

ɸʚʪʦʣʦʞʥʘʪʘ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʥʘ ʭʝʤʦʧʦʝʪʠʯʥʠ ʩʪʚʦʣʦʚʠ ʢʣʝʪʢʠ (ɸʊʍʉʂ) ʝ ʩʪʘʥʜʘʨ-

ʪʥʦ ʣʝʯʝʥʠʝ ʥʘ ʄʄ ʧʨʠ ʧʘʮʠʝʥʪʠ ʧʦʜ 65 ʛʦʜ. (San-Miguel and Mateos 2009). ʄʥʦʛʦʮʝʥ-

ʪʨʦʚʠ ʨʘʥʜʦʤʠʟʠʨʘʥʠ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʧʦʢʘʟʚʘʪ ʧʨʝʚʲʟʭʦʜʩʪʚʦʪʦ ʥʘ ɸʊʍʉʂ 

ʩʧʨʷʤʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ ʭʠʤʠʦʪʝʨʘʧʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʦʩʪʠʛʘʥʝ ʥʘ 

ʨʝʤʠʩʠʷ ʠ ʦʙʱʘʪʘ ʧʨʝʞʠʚʷʝʤʦʩʪ (Attal, Harousseau et al. 1996; Child, Morgan et al. 2003). 

ɸʊʍʉʂ ʝ ʚʲʟʤʦʞʥʘ ʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʥʘʜ 65 ʛʦʜ., ʥʦ ʟʘ ʪʷʭ ʦʙʠʯʘʡʥʘʪʘ ʢʦʥʜʠʮʠʦʥʠʨʘʱʘ 

ʪʝʨʘʧʠʷ (ʤʝʣʬʘʣʘʥ 200 mg/m
2
) ʝ ʧʨʝʢʘʣʝʥʦ ʘʛʨʝʩʠʚʥʘ. ɼʦʢʘʟʘʥʦ ʝ, ʯʝ ʧʨʠ ʚʲʟʨʘʩʪʦʚʘʪʘ 

ʛʨʫʧʘ ʦʪ 65 ʜʦ 70 ʛʦʜʠʥʠ, ʣʝʯʝʥʠʝ, ʙʘʟʠʨʘʥʦ ʥʘ ʜʚʘ ʪʝʨʘʧʝʚʪʠʯʥʠ ʢʫʨʩʘ ʩ ʤʝʣʬʘʣʘʥ ʚ 
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ʜʦʟʘ 100 mg/m
2
, ʚʩʝʢʠ ʦʪ ʢʦʠʪʦ ʧʦʩʣʝʜʚʘʥ ʦʪ ɸʊʍʉʂ, ʝ ʧʦ-ʨʝʟʫʣʪʘʪʥʦ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ ʭʠʤʠʦʪʝʨʘʧʠʷ. ʇʨʦʫʯʚʘʪ ʩʝ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ɸʊʍʉʂ 

ʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʥʘʜ 70 ʛ. ʈʝʜʠʮʘ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʠʥʮʠʧʥʦ ʜʚʫʢʨʘʪʥʘʪʘ (ʪʘʥʜʝʤʥʘ) 

ɸʊʍʉʂ ʧʦʩʪʠʛʘ ʧʦ-ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ ʥʘ ʧʲʣʥʘ ʨʝʤʠʩʠʷ ʦʪʢʦʣʢʦʪʦ ʝʜʥʦʢʨʘʪʥʘʪʘ. ɸʊʍʉʂ 

ʦʙʘʯʝ ʥʝ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʪʝʨʤʠʥʘʣʥʘ ʙʲʙʨʝʯʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ 

(Harousseau 2007). ʅʘʡ-ʚʘʞʥʠʪʝ ʧʨʦʛʥʦʩʪʠʯʥʠ ʤʘʨʢʝʨʠ ʟʘ ʫʩʧʝʭʘ ʥʘ ɸʊʍʉʂ ʩʘ ʥʠʚʦʪʦ 

ʥʘ Sɓ2M ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʭʨʦʤʦʟʦʤʥʠ ʘʙʝʨʘʮʠʠ. ʇʘʮʠʝʥʪʠʪʝ ʩ ʚʠʩʦʢ Sɓ2M ʚ ʢʦʤʙʠʥʘʮʠʷ 

ʩ t(4;14) ʠʣʠ del(17p) ʠʤʘʪ ʣʦʰʘ ʧʨʦʛʥʦʟʘ ʜʦʨʠ ʠ ʧʨʠ ʜʚʫʢʨʘʪʥʘ ɸʊʍʉʂ (Harousseau 

2007). 

ɸʣʦʛʝʥʥʘʪʘ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʥʘ ʭʝʤʦʧʦʝʪʠʯʥʠ ʩʪʚʦʣʦʚʠ ʢʣʝʪʢʠ ʤʦʞʝ ʜʘ ʠʥʜʫʮʠʨʘ ʧʦ-

ʧʨʦʜʲʣʞʠʪʝʣʥʘ ʨʝʤʠʩʠʷ, ʥʦ ʪʦʟʠ ʪʠʧ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʩʝ ʧʦʥʘʩʷ ʤʥʦʛʦ ʧʦ-ʪʨʫʜʥʦ ʦʪ ʧʘ-

ʮʠʝʥʪʠʪʝ ʠ ʝ ʩʚʲʨʟʘʥ ʩ ʚʠʩʦʢʘ ʩʤʲʨʪʥʦʩʪ (ʥʘʜ 50% ʚ ʥʷʢʦʠ ʧʨʦʫʯʚʘʥʠʷ), ʛʣʘʚʥʦ ʧʦʨʘʜʠ 

ʠʥʬʝʢʮʠʠ ʠ ʨʝʘʢʮʠʷ ʥʘ ʧʨʠʩʘʜʢʘʪʘ ʩʨʝʱʫ ʨʝʮʠʧʠʝʥʪʘ. ɽʪʦ ʟʘʱʦ ʪʦʟʠ ʪʠʧ ʪʨʘʥʩʧʣʘʥʪʘ-

ʮʠʷ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʩʘʤʦ ʧʨʠ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʄʄ ï ʪʝʟʠ, ʢʦʠʪʦ ʩʘ ʧʦ-

ʤʣʘʜʠ ʦʪ 55 ʛ. ʠ ʠʤʘʪ ʨʦʜʥʠʥʩʢʠ ʜʦʥʦʨʠ ʩʲʩ ʩʭʦʜʥʠ HLA-ʘʥʪʠʛʝʥʠ (Harousseau 2007). ɺ 

ʧʦʩʣʝʜʥʦ ʚʨʝʤʝ ʩʝ ʚʲʟʣʘʛʘʪ ʥʘʜʝʞʜʠ ʥʘ ʥʝʤʠʝʣʦʘʙʣʘʪʠʚʥʘʪʘ ʘʣʦʛʝʥʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ, 

ʠʟʚʝʩʪʥʘ ʦʱʝ ʢʘʪʦ ʤʠʥʠ-ʘʣʦʛʝʥʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ. ʊʘʟʠ ʨʘʟʥʦʚʠʜʥʦʩʪ ʩʲʯʝʪʘʚʘ ʩʨʘʚʥʠ-

ʪʝʣʥʦ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʧʦ-ʥʠʩʢʘ ʧʦʩʪ-ʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʘ ʩʤʲʨʪʥʦʩʪ ʚ ʩʨʘʚʥʝʥʠʝ 

ʩʲʩ ʩʪʘʥʜʘʨʪʥʘʪʘ ʘʣʦʛʝʥʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ. ʆʙʠʢʥʦʚʝʥʦ ʩʝ ʧʨʠʣʘʛʘ ʩʣʝʜ ʧʨʝʜʭʦʜʥʘ 

ɸʊʍʉʂ. ʅʷʢʦʠ ʧʨʦʫʯʚʘʥʠʷ ʦʙʘʯʝ ʧʦʩʪʘʚʷʪ ʧʦʜ ʚʲʧʨʦʩ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʪʦʟʠ ʧʦʜʭʦʜ 

(Crawley, Iacobelli et al. 2007). 

 

1.6. ʅʦʚʠ ʬʘʨʤʘʢʦʣʦʛʠʯʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʤʫʣʪʠʧʣʝʥ 

ʤʠʝʣʦʤ 

1.6.1. ʇʨʦʠʟʚʦʜʥʠ ʥʘ ʪʘʣʠʜʦʤʠʜʘ 

Thalidomide. ʀʩʪʦʨʠʷʪʘ ʥʘ ʪʘʣʠʜʦʤʠʜʘ ʟʘʧʦʯʚʘ ʦʱʝ ʚ ʥʘʯʘʣʦʪʦ ʥʘ 50-ʪʝ ʛʦʜʠʥʠ ʥʘ 

ʍʍ ʚʝʢ, ʢʦʛʘʪʦ ʝ ʨʘʟʨʘʙʦʪʚʘʥ ʢʘʪʦ ʧʦʪʝʥʮʠʘʣʥʦ ʩʝʜʘʪʠʚʥʦ ʠ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʦ ʩʨʝʜʩʪʚʦ 

(Melchert and List 2007). ʋʩʪʘʥʦʚʷʚʘ ʩʝ, ʯʝ ʥʝ ʧʨʠʪʝʞʘʚʘ ʜʦʩʪʘʪʲʯʥʘ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʘ 

ʝʬʝʢʪʠʚʥʦʩʪ, ʟʘ ʜʘ ʙʲʜʝ ʨʝʛʠʩʪʨʠʨʘʥ ʩ ʪʦʚʘ ʧʦʢʘʟʘʥʠʝ, ʥʦ ʝ ʧʫʩʥʘʪ ʚ ʫʧʦʪʨʝʙʘ ʢʘʪʦ ʩʲ-

ʥʦʪʚʦʨʥʦ ʠ ʘʥʪʠʝʤʝʪʠʢ ʧʨʠ ʙʨʝʤʝʥʥʦʩʪ. ɽʜʚʘ ʩʣʝʜ ʪʦʚʘ, ʩʲʩ ʩʠʣʥʦʪʦ ʟʘʯʝʩʪʷʚʘʥʝ ʥʘ 

ʚʨʦʜʝʥʠ ʤʘʣʬʦʨʤʘʮʠʠ, ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʯʝ ʪʘʣʠʜʦʤʠʜʲʪ ʝ ʪʝʨʘʪʦʛʝʥʝʥ ʠ ʫʧʦʪʨʝʙʘʪʘ ʤʫ ʧʦ 
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ʚʨʝʤʝ ʥʘ ʧʲʨʚʠʷ ʪʨʠʤʝʩʪʲʨ ʥʘ ʙʨʝʤʝʥʥʦʩʪʪʘ ʤʦʞʝ ʜʘ ʧʨʠʯʠʥʠ ʬʦʢʦʤʝʣʠʷ, ʣʠʧʩʘ ʥʘ 

ʫʰʥʠ ʤʠʜʠ, ʟʘʝʰʢʘ ʫʩʪʥʘ, ʜʝʬʝʢʪʠ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʜʲʣʛʠʪʝ ʢʦʩʪʠ, ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʘʪʘ 

ʩʠʩʪʝʤʘ ʠ ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʥʠʷ ʪʨʘʢʪ. ʇʦʩʣʝʜʚʘʣʠʪʝ ʟʘʜʲʣʙʦʯʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʲʱʦ 

ʧʦʢʘʟʚʘʪ, ʯʝ ʝʬʝʢʪʠʪʝ ʥʘ ʪʘʣʠʜʦʤʠʜʘ ʜʘʣʝʯ ʥʝ ʩʝ ʦʛʨʘʥʠʯʘʚʘʪ ʩ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʚʲʨʭʫ 

ʥʝʨʚʥʘʪʘ ʩʠʩʪʝʤʘ. ʊʘʣʠʜʦʤʠʜʲʪ ʝ ʠʤʫʥʦʤʦʜʫʣʘʪʦʨ ʩ ʤʥʦʛʦʩʪʨʘʥʥʦ ʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʭʫ-

ʤʦʨʘʣʥʦ- ʠ ʢʣʝʪʲʯʥʦ-ʦʧʦʩʨʝʜʩʪʚʘʥʠʷ ʠʤʫʥʠʪʝʪ; ʧʦʪʠʩʢʘ ʘʥʛʠʦʛʝʥʝʟʘʪʘ ʢʘʪʦ ʥʘʤʘʣʷʚʘ 

ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ TNF-Ŭ, IL-6 ʠ ʜʨʫʛʠ ʮʠʪʦʢʠʥʠ ʠ ʥʘʨʫʰʘʚʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ bFGF; ʧʨʷʢʦ 

ʧʦʚʣʠʷʚʘ ʘʧʦʧʪʦʟʘʪʘ ʠ ʉʂʄʂ (Kenealy and Prince 2006). ʅʘʙʣʶʜʝʥʠʷʪʘ, ʯʝ ʧʨʠ ʄʄ 

ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ ʚ ʢʦʩʪʥʠʷ ʤʦʟʲʢ ʝ ʧʦʚʠʰʝʥʘ ʠ ʯʝ ʪʦʚʘ ʩʝ ʦʪʨʘʟʷʚʘ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʥʘ ʧʨʦʛʥʦʟʘʪʘ, ʩʘ ʦʩʥʦʚʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʲʨʚʠʪʝ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘ-

ʥʠʷ ʩ Thalidomide ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʄʄ ʚ ʢʨʘʷ ʥʘ 90-ʪʝ ʛʦʜʠʥʠ ʥʘ ʍʍ ʚʝʢ (Piazza, Gurrieri 

et al. 2007). ʊʘʣʠʜʦʤʠʜʲʪ ʝ ʦʜʦʙʨʝʥ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʄʄ ʦʪ FDA (ʘʛʝʥʮʠʷʪʘ ʟʘ ʢʦʥʪʨʦʣ ʥʘ 

ʭʨʘʥʠʪʝ ʠ ʣʝʢʘʨʩʪʚʘʪʘ ʚ ʉɸʑ) ʧʨʝʟ ʤʘʡ 2006 ʛ. (Melchert and List 2007). ʆʪ ʘʧʨʠʣ 2008 

ʛ. ʝ ʦʜʦʙʨʝʥ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʄʄ ʠ ʦʪ EMA (ʝʚʨʦʧʝʡʩʢʘʪʘ ʘʛʝʥʮʠʷ ʟʘ ʢʦʥʪʨʦʣ ʥʘ ʣʝʢʘʨʩ-

ʪʚʘʪʘ). 

ʊʘʣʠʜʦʤʠʜʲʪ ʝ ʨʘʮʝʤʠʯʥʘ ʩʤʝʩ ʦʪ ʜʚʘ ʝʥʘʥʪʠʦʤʝʨʘ ï S(ï) ʠ R(+). ʇʲʨʚʦʥʘʯʘʣʥʦ ʩʝ 

ʩʤʷʪʘʣʦ, ʯʝ S(ï) ʝʥʘʥʪʠʦʤʝʨʲʪ ʝ ʦʪʛʦʚʦʨʝʥ ʟʘ ʪʝʨʘʪʦʛʝʥʥʦʪʦ ʜʝʡʩʪʚʠʝ, ʘ R(+) ï ʟʘ ʩʝʜʘ-

ʪʠʚʥʠʷ ʝʬʝʢʪ. ʆʧʠʪʠʪʝ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʯʠʩʪ R(+) ʪʘʣʠʜʦʤʠʜ ʙʠʣʠ ʧʨʝʢʨʘʪʝʥʠ ʩʣʝʜ ʢʘ-

ʪʦ ʩʝ ʫʩʪʘʥʦʚʠʣʦ, ʯʝ ʧʨʠ ʬʠʟʠʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ ʙʲʨʟʦ ʥʘʩʪʲʧʚʘ ʨʘʮʝʤʠʟʘʮʠʷ. ʇʠʢʦʚʘ 

ʧʣʘʟʤʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʝ ʧʦʩʪʠʛʘ 3 ʜʦ 6 ʯʘʩʘ ʩʣʝʜ ʧʨʠʝʤʘ. ʊʘʣʠʜʦʤʠʜʲʪ ʧʨʝʪʲʨʧʷʚʘ 

ʙʲʨʟʘ ʥʝʝʥʟʠʤʥʘ ʭʠʜʨʦʣʠʟʘ ʜʦ ʧʦʚʝʯʝ ʦʪ 12 ʤʝʪʘʙʦʣʠʪʘ. ʊʦʡ ʠ ʤʝʪʘʙʦʣʠʪʠʪʝ ʙʲʨʟʦ ʩʝ 

ʝʣʠʤʠʥʠʨʘʪ ʩ ʫʨʠʥʘʪʘ. ʉʨʝʜʥʠʷʪ ʧʦʣʫʞʠʚʦʪ ʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 5 ʯʘʩʘ (Melchert and List 

2007). 

ʇʨʦʪʠʚʦʚʲʟʧʘʣʠʪʝʣʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʪʘʣʠʜʦʤʠʜʘ ʩʝ ʜʲʣʞʠ ʦʩʥʦʚʥʦ ʥʘ ʧʦʪʠʩʢʘʥʝ ʥʘ 

ʝʬʝʢʪʠʪʝ ʥʘ TNF-Ŭ. ʊʦʚʘ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʩʝ ʧʦʩʪʠʛʘ ʯʨʝʟ ʫʩʢʦʨʝʥʦ ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ ʠʈʅʂ 

ʟʘ ʩʠʥʪʝʟ ʥʘ TNF-Ŭ, ʘ ʦʪ ʜʨʫʛʘ ʯʨʝʟ ʠʥʭʠʙʠʨʘʥʝ ʥʘ IKK, ʢʦʝʪʦ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʘʢʪʠʚʠʨʘ-

ʥʝʪʦ ʥʘ NF-əB ï ʦʩʥʦʚʝʥ ʨʝʛʫʣʘʪʦʨ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʷʪʘ ʥʘ ʛʝʥʘ ʟʘ TNF-Ŭ (Melchert and 

List 2007). ʂʘʪʦ ʨʝʟʫʣʪʘʪ ʩʝ ʧʦʪʠʩʢʘ ʦʩʚʦʙʦʞʜʘʚʘʥʝʪʦ ʥʘ ʧʨʦʚʲʟʧʘʣʠʪʝʣʥʠ ʮʠʪʦʢʠʥʠ ʦʪ 

ʤʦʥʦʮʠʪʠʪʝ ʠ ʤʘʢʨʦʬʘʛʠʪʝ ʚ ʦʪʛʦʚʦʨ ʥʘ ʝʥʜʦʪʦʢʩʠʥʦʚʘ ʩʪʠʤʫʣʘʮʠʷ. ʉʤʷʪʘ ʩʝ, ʯʝ ʧʦʪʠ-

ʩʢʘʥʝʪʦ ʥʘ TNF-Ŭ ʝ ʚʦʜʝʱʦ ʟʘ ʪʝʨʘʧʝʚʪʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʪʘʣʠʜʦʤʠʜʘ ʧʨʠ ʚʲʟʧʘʣʠʪʝʣʥʠ 

ʩʲʩʪʦʷʥʠʷ ʢʘʪʦ Erythema nodosum leprosum. ʂʣʝʪʲʯʥʠʷʪ ʦʪʛʦʚʦʨ ʢʲʤ ʪʘʣʠʜʦʤʠʜ ʦʙʘʯʝ ʝ 

ʤʥʦʛʦ ʩʣʦʞʝʥ ʠ ʚʩʲʱʥʦʩʪ ʧʨʠ ʘʢʪʠʚʠʨʘʥʠ ʊ-ʣʠʤʬʦʮʠʪʠ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ TNF-Ŭ ʩʝ ʧʦ-

ʚʠʰʘʚʘ (Marriott, Clarke et al. 2002). ʇʦʚʠʰʝʥʠʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ TNF-Ŭ ʚ ʩʝʨʫʤʘ ʝ 

ʥʘʙʣʶʜʘʚʘʥʦ ʠ ʧʨʠ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʧʨʠ ʩʦʣʠʜʥʠ ʪʫʤʦʨʠ ʠ ʪʦʢʩʠʯʥʘ ʝʧʠʜʝʨʤʘʣʥʘ 
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ʥʝʢʨʦʣʠʟʘ. ʊʘʣʠʜʦʤʠʜʲʪ ʧʦʪʠʩʢʘ ʦʙʨʘʟʫʚʘʥʝʪʦ ʠ ʥʘ ʨʝʜʠʮʘ ʜʨʫʛʠ ʧʨʦʚʲʟʧʘʣʠʪʝʣʥʠ ʝʥ-

ʟʠʤʠ ʠ ʮʠʪʦʢʠʥʠ ʢʘʪʦ COX-2, IL-1ɓ, TGFɓ, ʠ IL-6 (Melchert and List 2007). ʊʘʣʠʜʦʤʠʜʲʪ 

ʦʩʚʝʥ ʪʦʚʘ ʧʦʚʠʰʘʚʘ ʩʝʢʨʝʮʠʷʪʘ ʥʘ IL-12 ʠ IFN-ɔ ʧʨʠ ʘʢʪʠʚʠʨʘʥʠ ʊ-ʣʠʤʬʦʮʠʪʠ. ʇʦʩ-

ʣʝʜʥʠʪʝ ʜʚʘ ʮʠʪʦʢʠʥʘ ʠʤʘʪ ʧʨʦʪʠʚʦʪʫʤʦʨʥʘ ʠ ʘʥʪʠʘʥʛʠʦʛʝʥʥʘ ʘʢʪʠʚʥʦʩʪ. ʊʘʣʠʜʦʤʠʜʲʪ 

ʫʣʝʩʥʷʚʘ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ CD8+ ʊ-ʣʠʤʬʦʮʠʪʠ ʠ ʪʦ ʩʪʘʚʘ ʚʲʟʤʦʞʥʦ ʜʦʨʠ ʚ ʦʪʩʲʩʪʚʠʝ ʥʘ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʢʦ-ʩʪʠʤʫʣʘʪʦʨʥʠ ʩʠʛʥʘʣʠ, ʧʨʝʤʠʥʘʚʘʱʠ ʧʨʝʟ CD28-ʨʝʮʝʧʪʦʨʘ. ʉʤʷʪʘ ʩʝ, 

ʯʝ ʧʦʨʘʜʠ ʠʤʫʥʦʤʦʜʫʣʠʨʘʱʠʪʝ ʩʠ ʩʚʦʡʩʪʚʘ ʪʘʣʠʜʦʤʠʜʲʪ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 

ʧʦʜʩʠʣʚʘʥʝ ʥʘ ʝʬʝʢʪʘ ʥʘ ʧʨʦʪʠʚʦʪʫʤʦʨʥʠ ʚʘʢʩʠʥʠ. ɸʥʪʠʘʥʛʠʦʛʝʥʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʪʘ-

ʣʠʜʦʤʠʜʘ ʩʝ ʜʲʣʞʘʪ ʦʩʥʦʚʥʦ ʥʘ ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʩʝʢʨʝʮʠʷʪʘ ʥʘ VEGF, TNF-Ŭ ʠ bFGF ʠ 

ʩʲʦʪʚʝʪʥʦ ʧʦʪʠʩʢʘʥʝ ʥʘ ʤʠʛʨʘʮʠʷʪʘ ʠ ʘʜʭʝʟʠʷʪʘ ʥʘ ʝʥʜʦʪʝʣʥʠʪʝ ʢʣʝʪʢʠ. ʇʦ ʪʦʟʠ ʤʝʭʘ-

ʥʠʟʲʤ ʪʘʣʠʜʦʤʠʜʲʪ ʥʘʤʘʣʷʚʘ ʠ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʘʜʭʝʟʠʦʥʥʠ ʤʦʣʝʢʫʣʠ ʧʦ ʧʦʚʲʨʭʥʦʩʪʪʘ 

ʥʘ ʄʇ (Quach, Ritchie et al. 2010). ʋʩʪʘʥʦʚʝʥʦ ʝ ʦʙʘʯʝ, ʯʝ ʜʦʨʠ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ, ʢʦʠʪʦ 

ʩʝ ʧʦʚʣʠʷʚʘʪ ʦʪ ʣʝʯʝʥʠʝʪʦ ʩ Thalidomide, ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ ʚ ʢʦʩʪʥʠʷ 

ʤʦʟʲʢ ʥʝ ʩʝ ʧʨʦʤʝʥʷ (Chng, Lau et al. 2005). ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʠʤʫʥʦʤʦʜʫʣʠʨʘʱʠʪʝ ʩʠ 

ʩʚʦʡʩʪʚʘ, ʪʘʣʠʜʦʤʠʜʲʪ ʠʤʘ ʧʨʷʢ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦ ʟʘʚʠʩʠʤ ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʝʥ ʝʬʝʢʪ 

ʧʨʠ ʤʥʦʛʦ ʭʝʤʘʪʦʣʦʛʠʯʥʠ ʤʘʣʠʛʥʦʤʠ (Melchert and List 2007). ʆʩʚʝʥ ʪʦʚʘ ʘʢʪʠʚʠʨʘ 

ʘʧʦʧʪʦʟʘʪʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʥʷʢʦʣʢʦ ʨʘʟʣʠʯʥʠ ʥʠʚʘ ï ʧʦʪʝʥʮʠʨʘ ʝʬʝʢʪʠʪʝ ʥʘ TRAIL 

(TNF-ʩʚʲʨʟʘʥ ʘʧʦʧʪʦʟʦʠʥʜʫʮʠʨʘʱ ʣʠʛʘʥʜ), ʠʥʭʠʙʠʨʘ IAP-2, ʫʣʝʩʥʷʚʘ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ 

ʢʘʩʧʘʟʘ-8. ɿʘʩʝʛʘ ʥʝ ʝ ʷʩʥʦ ʢʦʡ ʦʪ ʚʩʠʯʢʠ ʬʘʨʤʘʢʦʣʦʛʠʯʥʠ ʝʬʝʢʪʠ ʥʘ ʪʘʣʠʜʦʤʠʜʘ ʝ ʦʪ 

ʥʘʡ-ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʘʥʪʠʤʠʝʣʦʤʥʦʪʦ ʤʫ ʜʝʡʩʪʚʠʝ (Kenealy and Prince 2006). 

ʊʝʨʘʪʦʛʝʥʥʦʩʪʪʘ ʥʘ ʪʘʣʠʜʦʤʠʜʘ ʠʟʠʩʢʚʘ ʩʪʨʠʢʪʥʦ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʜʚʘ ʤʝ-

ʪʦʜʘ ʥʘ ʢʦʥʪʨʘʮʝʧʮʠʷ ʧʨʠ ʣʝʯʝʥʠʝ ʥʘ ʞʝʥʠ ʚʲʚ ʬʝʨʪʠʣʥʘ ʚʲʟʨʘʩʪ, ʢʘʢʪʦ ʠ ʨʝʜʦʚʥʦ ʧʨʦ-

ʩʣʝʜʷʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʯʍɻʊ (Doss 2006). ʊʘʣʠʜʦʤʠʜʲʪ ʦʙʘʯʝ ʠʤʘ ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠ ʠ 

ʧʨʠ ʪʦʚʘ ʯʝʩʪʦ ʩʨʝʱʘʥʠ ʥʝʞʝʣʘʥʠ ʣʝʢʘʨʩʪʚʝʥʠ ʨʝʘʢʮʠʠ (ʅʃʈ) ï ʩʲʥʣʠʚʦʩʪ, ʦʪʧʘʜʥʘ-

ʣʦʩʪ, ʢʦʥʩʪʠʧʘʮʠʷ, ʩʫʭʦʪʘ ʚ ʫʩʪʘʪʘ, ʟʘʜʨʲʞʢʘ ʥʘ ʪʝʯʥʦʩʪʠ, ʦʙʨʠʚʠ ʠ ʩʲʨʙʝʞ ʧʦ ʢʦʞʘʪʘ 

(Kenealy and Prince 2006). ʉʝʜʘʪʠʚʥʠʷʪ ʝʬʝʢʪ ʦʧʨʝʜʝʣʷ ʧʨʠʝʤʘʥʝʪʦ ʥʘ Thalidomide ʜʘ 

ʩʪʘʚʘ ʚʝʯʝʨ ʧʨʝʜʠ ʣʷʛʘʥʝ. ʅʝʫʪʨʦʧʝʥʠʷʪʘ ʠ ʭʠʧʦʪʠʨʝʦʠʜʠʟʤʲʪ ʩʘ ʨʝʜʢʠ ʅʃʈ, ʥʦ ʧʨʠ 

ʧʦʷʚʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʤʦʥʠʪʦʨʠʨʘʪ ʥʘ ʚʩʝʢʠ 3 ʤʝʩʝʮʘ. ʂʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪʪʘ ʩʲʱʦ ʝ ʨʷʜʢʘ, 

ʥʦ ʧʦʥʷʢʦʛʘ ʩʝ ʩʪʠʛʘ ʜʦ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʧʦʩʪʘʚʷʥʝ ʥʘ ʧʝʡʩʤʝʡʢʲʨ. ʇʝʨʠʬʝʨʥʘʪʘ ʥʝʚ-

ʨʦʧʘʪʠʷ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʘʢʩʦʥʘʣʥʘ ʜʝʛʝʥʝʨʘʮʠʷ ʝ ʜʨʫʛʦ ʜʦʙʨʝ ʠʟʚʝʩʪʥʦ ʫʩʣʦʞʥʝʥʠʝ ʠ ʝ 

ʩʚʲʨʟʘʥʦ ʛʣʘʚʥʦ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʣʝʯʝʥʠʝʪʦ, ʥʦ ʩʲʱʦ ʠ ʩ ʢʫʤʫʣʘʪʠʚʥʘʪʘ ʜʦʟʘ ʥʘ 

ʪʘʣʠʜʦʤʠʜʘ. ʊʠʧʠʯʥʘʪʘ ʢʣʠʥʠʯʥʘ ʢʘʨʪʠʥʘ ʧʨʠ ʪʦʚʘ ʫʩʣʦʞʥʝʥʠʝ ʩʝ ʠʟʨʘʟʷʚʘ ʚ ʙʦʣʝʟʥʝʥʠ 

ʧʨʝʜʠʤʥʦ ʜʠʩʪʘʣʥʠ ʧʘʨʝʩʪʝʟʠʠ (ʤʨʘʚʫʯʢʘʥʝ) ʠ/ʠʣʠ ʟʘʛʫʙʘ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʚ ʦʙʣʘ-

ʩʪʪʘ ʥʘ ʢʨʘʢʘʪʘ, ʘ ʧʦʥʷʢʦʛʘ ʠ ʥʘ ʨʲʮʝʪʝ. ʏʝʩʪʦ ʩʝ ʟʘʩʷʛʘʪ ʤʦʪʦʨʥʠʪʝ ʥʝʚʨʦʥʠ, ʘ ʧʦʥʷʢʦʛʘ 
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ʠ ʧʨʦʧʨʠʦʨʝʮʝʧʪʠʚʥʘʪʘ ʩʝʪʠʚʥʦʩʪ. ʇʨʦʮʝʩʲʪ ʯʝʩʪʦ ʝ ʥʝʦʙʨʘʪʠʤ (Dispenzieri 2007). ʉ 

ʦʛʣʝʜ ʨʷʟʢʦʪʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʩʣʫʯʘʠʪʝ ʥʘ ʧʝʨʠʬʝʨʥʘ ʥʝʚʨʦʧʘʪʠʷ ʩʣʝʜ ʰʝʩʪʠʷ ʤʝʩʝʮ ʩʝ 

ʧʨʝʧʦʨʲʯʚʘ ʧʨʠ ʚʲʟʤʦʞʥʦʩʪ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʣʝʯʝʥʠʝʪʦ ʩ ʪʘʣʠʜʦʤʠʜ ʜʘ ʩʝ ʩʚʝʜʝ 

ʜʦ 6 ʤʝʩʝʮʘ ʠʣʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʥʠʩʢʠ ʜʦʟʠ ʪʘʣʠʜʦʤʠʜ ʩ ʜʨʫʛʠ ʣʝʢʘʨʩʪ-

ʚʘ. ʏʝʩʪʦʪʘʪʘ ʥʘ ʚʝʥʦʟʝʥ ʪʨʦʤʙʦʝʤʙʦʣʠʟʲʤ (ɺʊɽ) ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

ʪʘʣʠʜʦʤʠʜ (3%) ʥʝ ʠʟʛʣʝʞʜʘ ʧʦʚʠʰʝʥʘ, ʥʦ ʧʨʠ ʩʲʯʝʪʘʚʘʥʝ ʩ ʜʝʢʩʘʤʝʪʘʟʦʥ, ʘʥʪʨʘʮʠʢ-

ʣʠʥʠ ʠʣʠ ʣʝʢʘʨʩʪʚʘ, ʩʪʠʤʫʣʠʨʘʱʠ ʝʨʠʪʨʦʧʦʝʟʘʪʘ, ʜʦʩʪʠʛʘ ʦʪ 10 ʜʦ 25% (Kenealy and 

Prince 2006). ɿʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ɺʊɽ ʧʨʠ ʨʘʟʣʠʯʥʠ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʩʘ ʠʟʧʦʣʟ-

ʚʘʥʠ ʨʘʟʣʠʯʥʠ ʩʨʝʜʩʪʚʘ (ʘʮʝʪʠʣʩʘʣʠʮʠʣʦʚʘ ʢʠʩʝʣʠʥʘ, ʥʠʩʢʦʤʦʣʝʢʫʣʥʠ ʭʝʧʘʨʠʥʠ, ʢʫʤʘ-

ʨʠʥʦʚʠ ʘʥʪʠʢʦʘʛʫʣʘʥʪʠ), ʥʦ ʟʘʩʝʛʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʩʲʩ ʩʠʛʫʨʥʦʩʪ ʢʦʷ ʝ ʥʘʡ-

ʧʦʜʭʦʜʷʱʘʪʘ ʧʨʦʬʠʣʘʢʪʠʢʘ (Ludwig, Beksac et al. 2010).  

ʊʘʣʠʜʦʤʠʜʲʪ ʚʝʯʝ ʩʝ ʠʟʧʦʣʟʚʘ ʨʫʪʠʥʥʦ ʧʨʠ ʄʄ, ʩʣʝʜ ʤʥʦʞʝʩʪʚʦʪʦ ʧʫʙʣʠʢʘʮʠʠ ʜʝ-

ʤʦʥʩʪʨʠʨʘʱʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʤʫ ʢʘʢʪʦ ʢʘʪʦ ʧʲʨʚʦʥʘʯʘʣʥʦ ʣʝʯʝʥʠʝ, ʪʘʢʘ ʠ ʧʨʠ ʨʝʮʠʜʠʚʠ 

ʠʣʠ ʧʨʠ ʧʨʝʜʭʦʜʥʦ ʥʝʫʩʧʝʰʥʦ ʣʝʯʝʥʠʝ ʩ ʜʨʫʛʠ ʣʝʢʘʨʩʪʚʘ (Melchert and List 2007). ʅʘʧ-

ʨʠʤʝʨ ʧʨʠ ʤʥʦʛʦʮʝʥʪʨʦʚʦ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ ʪʨʝʪʘ ʬʘʟʘ ʥʦʚʦʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ ʧʘ-

ʮʠʝʥʪʠ ʩʘ ʙʠʣʠ ʨʘʥʜʦʤʠʟʠʨʘʥʠ ʜʘ ʧʦʣʫʯʘʪ ʯʝʪʠʨʠ 28-ʜʥʝʚʥʠ ʢʫʨʩʘ Dexamethasone ʧʦ 

40 mg/ʜʝʥ ʚ ʜʥʠ 1ï4, 9ï12 ʠ 17ï20, ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ 

Thalidomide 200 mg/ʜʝʥ, ʧʨʠʣʘʛʘʥ ʝʞʝʜʥʝʚʥʦ. ʇʦʥʠʞʝʥʠʝ ʥʘ ʧʘʨʘʧʨʦʪʝʠʥʘ ʚ ʩʝʨʫʤʘ ʠ 

ʫʨʠʥʘʪʘ ʙʠʣʦ ʥʘʙʣʶʜʘʚʘʥʦ ʧʨʠ 63% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʥʘ ʢʦʤʙʠʥʠʨʘʥʘ ʪʝʨʘʧʠʷ ʚ ʩʨʘʚʥʝ-

ʥʠʝ ʩ 41% ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʣʝʢʫʚʘʥʠ ʩʘʤʦ ʩ ʜʝʢʩʘʤʝʪʘʟʦʥ (p=0,0017). ʅʘʙʣʶʜʘʚʘʥʘ ʝ ʟʥʘ-

ʯʠʪʝʣʥʘ ʪʦʢʩʠʯʥʦʩʪ, ʢʘʪʦ 17% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʥʘ ʢʦʤʙʠʥʠʨʘʥʘ ʪʝʨʘʧʠʷ ʩʘ ʧʦʣʫʯʠʣʠ ʜʲʣ-

ʙʦʢʘ ʚʝʥʦʟʥʘ ʪʨʦʤʙʦʟʘ (ɼɺʊ). ɼʨʫʛʦ ʧʦʜʦʙʥʦ ʧʨʦʫʯʚʘʥʝ ʧʦʢʘʟʚʘ, ʯʝ ʩʨʝʜʥʠʷʪ ʧʝʨʠʦʜ 

ʙʝʟ ʧʨʦʛʨʝʩʠʷ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʝ 22,6 ʤʝʩʝʮʘ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʥʘ ʢʦʤʙʠʥʠʨʘʥʘ ʪʝʨʘʧʠʷ ʠ 

6,5 ʤʝʩʝʮʘ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ, ʣʝʢʫʚʘʥʠ ʩʘʤʦ ʩ ʜʝʢʩʘʤʝʪʘʟʦʥ (Rajkumar, Rosinol et al. 

2008). ʂʦʤʙʠʥʘʮʠʷʪʘ ʪʘʣʠʜʦʤʠʜ/ʜʝʢʩʘʤʝʪʘʟʦʥ (Thal/Dex) ʝ ʚʲʟʧʨʠʝʪʘ ʟʘ ʥʘʯʘʣʥʘ ʠʥʜʫʢ-

ʮʠʦʥʥʘ ʪʝʨʘʧʠʷ ʠ ʟʘ ʣʝʯʝʥʠʝ ʧʨʝʜʠ ɸʊʍʉʂ. ʈʝʜʠʮʘ ʧʨʦʫʯʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʪʘʟʠ ʢʦʤ-

ʙʠʥʘʮʠʷ ʝ ʧʦ-ʝʬʝʢʪʠʚʝʥ ʠʥʜʫʢʮʠʦʥʝʥ ʨʝʞʠʤ ʚ ʩʨʘʚʥʝʥʠʝ ʩ VAD (ʧʦʩʪʠʛʘʥʝ ʥʘ ʨʝʤʠʩʠʷ 

ʩʲʦʪʚ. ʧʨʠ 76% ʠ 52% ʦʪ ʧʘʮʠʝʥʪʠʪʝ). ɽʪʦ ʟʘʱʦ VAD ʚʝʯʝ ʥʝ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʢʘʪʦ ʧʲʨ-

ʚʦʥʘʯʘʣʥʦ ʣʝʯʝʥʠʝ ʥʘ ʄʄ. ɼʦʙʘʚʷʥʝʪʦ ʥʘ ʮʠʢʣʦʬʦʩʬʘʤʠʜ ʠʣʠ ʘʥʪʨʘʮʠʢʣʠʥʦʚ ʘʥʪʠʙʠ-

ʦʪʠʢ ʢʲʤ Thal/Dex ʤʦʞʝ ʜʦʧʲʣʥʠʪʝʣʥʦ ʜʘ ʧʦʚʠʰʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ (Ludwig, Beksac et al. 

2010). ʉʘʤʦʩʪʦʷʪʝʣʥʦ ʧʨʠʣʦʞʝʥ, ʪʘʣʠʜʦʤʠʜʲʪ ʧʦʩʪʠʛʘ ʪʝʨʘʧʝʚʪʠʯʝʥ ʦʪʛʦʚʦʨ ʧʨʠ 36% 

ʦʪ ʥʦʚʦʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠʪʝ ʧʘʮʠʝʥʪʠ, ʢʘʪʦ ʩʨʝʜʥʦʪʦ ʚʨʝʤʝ ʜʦ ʧʦʩʪʠʛʘʥʝ ʥʘ ʨʝʤʠʩʠʷ ʝ 

4,2 ʤʝʩʝʮʘ (0,7 ʤʝʩʝʮʘ ʟʘ ʢʦʤʙʠʥʘʮʠʷʪʘ ʩ ʜʝʢʩʘʤʝʪʘʟʦʥ) (Cavo, Zamagni et al. 2005). 
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ɼʦʙʘʚʷʥʝʪʦ ʥʘ ʪʘʣʠʜʦʤʠʜ ʢʲʤ ʢʦʤʙʠʥʘʮʠʷʪʘ MP (Melphalan/Prednisolone), ʩʤʷʪʘʥʘ 

ʜʦʩʢʦʨʦ ʟʘ Ăʟʣʘʪʝʥò ʩʪʘʥʜʘʨʪ ʧʨʠ ʧʘʮʠʝʥʪʠ ʚ ʥʘʧʨʝʜʥʘʣʘ ʚʲʟʨʘʩʪ ʠ ʪʝʟʠ, ʢʦʠʪʦ ʥʝ ʤʦʛʘʪ 

ʜʘ ʧʦʥʝʩʘʪ ʚʠʩʦʢʦʜʦʟʦʚʘ ʭʠʤʠʦʪʝʨʘʧʠʷ, ʧʦʚʠʰʘʚʘ ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʲʣʥʘ ʨʝ-

ʤʠʩʠʷ ʠ ʫʜʲʣʞʘʚʘ ʧʝʨʠʦʜʘ ʦʪ ʚʨʝʤʝ ʙʝʟ ʧʨʦʛʨʝʩʠʷ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ, ʥʦ ʩ ʮʝʥʘʪʘ ʥʘ ʧʦ-

ʚʠʩʦʢʘ ʪʦʢʩʠʯʥʦʩʪ. ʈʘʥʜʦʤʠʟʠʨʘʥʠ ʢʦʥʪʨʦʣʠʨʘʥʠ ʧʨʦʫʯʚʘʥʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠ ʥʘ ʚʲʟʨʘʩʪ 

ʤʝʞʜʫ 60-65 ʠ 85 ʛʦʜʠʥʠ ʜʝʤʦʥʩʪʨʠʨʘʪ ʧʦʩʪʠʛʘʥʝ ʥʘ ʨʝʤʠʩʠʷ ʧʨʠ 76-81% ʦʪ ʧʘʮʠʝʥʪʠ-

ʪʝ ʥʘ MPT (Melphalan/Prednisolone/Thalidomide) ʠ ʧʨʠ 40-47% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʥʘ MP. 

ɻʣʘʚʥʘʪʘ ʅʃʈ ʝ ʙʠʣʘ ɼɺʊ, ʥʦ ʝ ʙʠʣʘ ʩʚʝʜʝʥʘ ʦʪ 20% ʜʦ 3% ʩ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʥʠʩʢʦʤʦʣʝ-

ʢʫʣʝʥ ʭʝʧʘʨʠʥ. ɼʨʫʛʠ ʧʦ-ʯʝʩʪʠ ʫʩʣʦʞʥʝʥʠʷ ʩʘ ʙʠʣʠ ʥʝʫʪʨʦʧʝʥʠʷ, ʠʥʬʝʢʮʠʠ, ʪʨʦʤʙʦʮʠ-

ʪʦʧʝʥʠʷ ʠ ʧʝʨʠʬʝʨʥʘ ʥʝʚʨʦʧʘʪʠʷ (Rajkumar and Palumbo 2007; Ludwig, Beksac et al. 

2010). 

ʉʠʩʪʝʤʘʪʠʯʥʦʪʦ ʦʙʦʙʱʝʥʠʝ ʥʘ ʧʦʚʝʯʝ ʦʪ 30 ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʦʪ ʚʪʦʨʘ ʬʘʟʘ ʧʨʠ 

ʧʘʮʠʝʥʪʠ ʩ ʨʝʮʠʜʠʚ ʧʦʢʘʟʚʘ, ʯʝ ʤʦʥʦʪʝʨʘʧʠʷʪʘ ʩ ʪʘʣʠʜʦʤʠʜ ʧʦʩʪʠʛʘ ʨʝʤʠʩʠʷ ʧʨʠ 29,4% 

ʦʪ ʩʣʫʯʘʠʪʝ (N=1674) (Glasmacher, Hahn et al. 2006). ʉʨʝʜʥʘʪʘ ʧʨʝʞʠʚʷʝʤʦʩʪ ʧʨʠ ʩʲʱʦ-

ʪʦ ʧʨʦʫʯʚʘʥʝ ʝ 14 ʤʝʩʝʮʘ. ʇʘʨʘʤʝʪʨʠ, ʢʦʠʪʦ ʧʦʚʠʰʘʚʘʪ ʰʘʥʩʘ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʜʦʙʲʨ 

ʨʝʟʫʣʪʘʪ ʩʘ: ʤʣʘʜʘ ʚʲʟʨʘʩʪ ʠ ʥʠʩʢʠ ʥʠʚʘ ʥʘ ʃɼʍ ʠ Sɓ2M. ʀʟʧʦʣʟʚʘʥʠʪʝ ʜʦʟʠ ʥʘ Thali-

domide ʚ ʩʧʦʤʝʥʘʪʠʪʝ 30 ʧʨʦʫʯʚʘʥʠʷ ʚʘʨʠʨʘʪ ʚ ʛʨʘʥʠʮʠʪʝ ʦʪ 200 ʜʦ 800 mg ʥʘ ʜʝʥ, ʥʦ ʝ 

ʠʟʚʝʩʪʥʦ, ʯʝ ʪʝʨʘʧʝʚʪʠʯʝʥ ʝʬʝʢʪ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʱʝ ʧʨʠ 100 mg ʜʥʝʚʥʦ (Palumbo, Bertola 

et al. 2004). ʉʲʱʝʩʪʚʫʚʘʱʠʪʝ ʥʘ ʪʦʟʠ ʝʪʘʧ ʜʘʥʥʠ ʧʦʜʢʨʝʧʷʪ ʢʘʪʦ ʥʘʡ-ʧʦʜʭʦʜʷʱʘ ʜʦʟʠ-

ʨʦʚʢʘʪʘ ʦʪ 200 mg/ʜʝʥ. ʂʦʤʙʠʥʘʮʠʠ ʩ Dexamethasone ʧʦʩʪʠʛʘʪ ʪʝʨʘʧʝʚʪʠʯʝʥ ʦʪʛʦʚʦʨ 

ʧʨʠ ʦʢʦʣʦ 51% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʨʝʮʠʜʠʚʠʨʘʣ ʨʝʟʠʩʪʝʥʪʝʥ ʄʄ. ʂʦʤʙʠʥʘʮʠʠ ʩ ʢʦʥ-

ʚʝʥʮʠʦʥʘʣʥʘ ʭʠʤʠʦʪʝʨʘʧʠʷ ʧʦʩʪʠʛʘʪ ʪʝʨʘʧʝʚʪʠʯʝʥ ʦʪʛʦʚʦʨ ʧʨʠ ʜʦ 76% ʦʪ ʧʘʮʠʝʥʪʠʪʝ 

(Kastritis, Mitsiades et al. 2007).  

ʊʘʣʠʜʦʤʠʜʲʪ ʝ ʝʬʝʢʪʠʚʝʥ ʠ ʢʘʪʦ ʧʦʜʜʲʨʞʘʱʘ ʪʝʨʘʧʠʷ. ʇʨʠ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ 597 

ʧʘʮʠʝʥʪʠ, ʧʨʝʤʠʥʘʣʠ ɸʊʍʉʂ, ʙʠʣʠ ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ ʪʨʠ ʛʨʫʧʠ: ɸ ï ʙʝʟ ʧʦʜʜʲʨʞʘʱʦ ʣʝ-

ʯʝʥʠʝ; ɹ ï ʧʦʜʜʲʨʞʘʱʦ ʣʝʯʝʥʠʝ ʩ Pamidronate (90 mg/ʤʝʩʝʮ) ʠ ɺ ï ʧʦʜʜʲʨʞʘʱʦ ʣʝʯʝʥʠʝ 

ʩ Thalidomide (100 mg/ʜʝʥ) ʠ Pamidronate (90 mg/ʤʝʩʝʮ) (Attal, Harousseau et al. 2006). 

ʇʲʣʝʥ ʠʣʠ ʤʥʦʛʦ ʜʦʙʲʨ ʯʘʩʪʠʯʝʥ ʦʪʛʦʚʦʨ ʙʠʣ ʧʦʩʪʠʛʥʘʪ ʧʨʠ 55% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʚ ʛʨʫʧʘ 

ɸ, 57% ʚ ʛʨʫʧʘ ɹ ʠ 67% ʚ ʛʨʫʧʘ ɺ (p=0,03). ʉʣʝʜ 3 ʛʦʜʠʥʠ ʙʝʟ ʜʘʥʥʠ ʟʘ ʧʨʦʛʨʝʩʠʷ ʥʘ 

ʙʦʣʝʩʪʪʘ ʙʠʣʠ 36% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʚ ʛʨʫʧʘ ɸ, 37% ʚ ʛʨʫʧʘ ɹ ʠ 52% ʚ ʛʨʫʧʘ ɺ (p=0,009). 

ʏʝʪʠʨʠʛʦʜʠʰʥʘʪʘ ʧʨʝʞʠʚʷʝʤʦʩʪ ʙʠʣʘ ʩʲʦʪʚʝʪʥʦ 77%, 74% ʠ 87% (p=0,04). ʇʘʮʠʝʥʪʠʪʝ 

ʩ del(13)  ʠʣʠ ʪʝʟʠ, ʧʦʩʪʠʛʥʘʣʠ ʤʥʦʛʦ ʜʦʙʲʨ ʦʪʛʦʚʦʨ ʩʣʝʜ ɸʊʍʉʂ, ʦʙʘʯʝ ʥʝ ʧʦʣʫʯʠʣʠ 

ʫʜʲʣʞʘʚʘʥʝ ʥʘ ʨʝʤʠʩʠʷʪʘ. ʅʘʯʘʣʥʘʪʘ ʜʦʟʘ ʥʘ ʪʘʣʠʜʦʤʠʜʘ ʚ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ ʙʠʣʘ 400 mg 

ʜʥʝʚʥʦ, ʢʘʪʦ 39% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʧʨʝʢʲʩʥʘʣʠ ʣʝʯʝʥʠʝʪʦ ʧʦʨʘʜʠ ʅʃʈ. ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʦʪ-
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ʙʝʣʝʞʠ, ʯʝ ʧʦʜʜʲʨʞʘʱʦʪʦ ʣʝʯʝʥʠʝ ʩ ʪʘʣʠʜʦʤʠʜ ʥʝ ʝ ʧʦʚʠʰʠʣʦ ʨʠʩʢʘ ʦʪ ʪʨʦʤʙʦ-

ʝʤʙʦʣʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ ʧʨʠ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝʪʦ, ʯʝ ʪʨʦʤ-

ʙʦʛʝʥʥʦʩʪʪʘ ʥʘ ʪʘʣʠʜʦʤʠʜʘ ʝ ʥʘʡ-ʚʠʩʦʢʘ ʪʦʛʘʚʘ, ʢʦʛʘʪʦ ʪʦʡ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʠʥʜʫ-

ʢʮʠʦʥʥʦ ʣʝʯʝʥʠʝ ʧʨʠ ʛʦʣʷʤ ʪʫʤʦʨʝʥ ʪʦʚʘʨ ʠʣʠ ʢʦʛʘʪʦ ʩʝ ʢʦʤʙʠʥʠʨʘ ʩ ʜʨʫʛʠ ʪʨʦʤʙʦ-

ʛʝʥʥʠ ʣʝʢʘʨʩʪʚʘ. ʂʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩʣʝʜ ɸʊʍʉʂ, ʩʨʘʚʥʷʚʘʱʦ ʧʦʜʜʲʨ-

ʞʘʱʘ ʪʝʨʘʧʠʷ ʩ Thalidomide ʠ Prednisolone ʩʨʝʱʫ ʪʘʢʘʚʘ ʩʘʤʦ ʩ Prednisolone, ʜʝʤʦʥʩ-

ʪʨʠʨʘ ʧʦ-ʚʠʩʦʢʘ ʦʙʱʘ 3-ʛʦʜʠʰʥʘ ʧʨʝʞʠʚʷʝʤʦʩʪ ʟʘ ʧʘʮʠʝʥʪʠʪʝ ʣʝʢʫʚʘʥʠ ʩ ʢʦʤʙʠʥʘʮʠʷ-

ʪʘ (86% ʚʤʝʩʪʦ 75%) (Spencer, Prince et al. 2009). 

Lenalidomide. ʃʝʥʘʣʠʜʦʤʠʜʲʪ (CC-5013, Revemid, RevlimidÊ) ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʪʨʫʢ-

ʪʫʨʝʥ ʘʥʘʣʦʛ ʥʘ ʪʘʣʠʜʦʤʠʜʘ ʠ ʝ ʩʠʥʪʝʟʠʨʘʥ ʚ ʩʨʝʜʘʪʘ ʥʘ 90-ʪʝ ʛʦʜʠʥʠ ʥʘ ʍʍ ʚʝʢ 

(Melchert and List 2007). ɺ ʩʨʘʚʥʝʥʠʝ ʩ ʪʘʣʠʜʦʤʠʜʘ ʣʝʥʘʣʠʜʦʤʠʜʲʪ ʠʤʘ ʧʦ-ʚʠʩʦʢʘ ʘʢʪʠ-

ʚʥʦʩʪ ʠ ʧʦ-ʙʣʘʛʦʧʨʠʷʪʝʥ ʧʨʦʬʠʣ ʥʘ ʪʦʢʩʠʯʥʦʩʪ. 

ʃʝʥʘʣʠʜʦʤʠʜʲʪ ʩʲʱʦ ʢʘʪʦ ʪʘʣʠʜʦʤʠʜʘ ʝ ʨʘʮʝʤʠʯʥʘ ʩʤʝʩ ʦʪ ʜʚʘ ʝʥʘʥʪʠʦʤʝʨʘ ï S(ï) ʠ 

R(+). ʉʲʱʦ ʩʝ ʧʨʠʣʘʛʘ ʧʝʨʦʨʘʣʥʦ ʠ ʝʣʠʤʠʥʠʨʘʥʝʪʦ ʝ ʧʨʝʜʠʤʥʦ ʯʨʝʟ ʙʲʙʨʝʮʠʪʝ. ʋʧʦʪ-

ʨʝʙʘʪʘ ʤʫ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʚʣʦʰʝʥ ʢʨʝʘʪʠʥʠʥʦʚ ʢʣʠʨʲʥʩ ʠʟʠʩʢʚʘ ʧʦʚʠʰʝʥʦ ʚʥʠʤʘʥʠʝ. 

ʊʝʨʤʠʥʘʣʥʠʷʪ ʧʦʣʫʞʠʚʦʪ ʥʘ ʣʝʥʘʣʠʜʦʤʠʜʘ ʝ ʦʢʦʣʦ 3 ʯʘʩʘ (Melchert and List 2007). ʌʘʨ-

ʤʘʢʦʜʠʥʘʤʠʢʘʪʘ ʤʫ ʝ ʩʭʦʜʥʘ ʩ ʪʘʟʠ ʥʘ ʪʘʣʠʜʦʤʠʜʘ, ʥʦ ʣʝʥʘʣʠʜʦʤʠʜʲʪ ʠʤʘ 50 000 ʧʲʪʠ 

ʧʦ-ʚʠʩʦʢʘ ʘʢʪʠʚʥʦʩʪ ʢʘʪʦ ʠʥʭʠʙʠʪʦʨ ʥʘ ʧʨʦʜʫʢʮʠʷʪʘ ʥʘ ʮʠʪʦʢʠʥʠ ʠ 2 000 ʧʲʪʠ ʧʦ-ʚʠ-

ʩʦʢʘ ʘʢʪʠʚʥʦʩʪ ʢʘʪʦ ʩʪʠʤʫʣʘʪʦʨ ʥʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʊ-ʣʠʤʬʦʮʠʪʠʪʝ ʠ ʧʨʦʜʫʢʮʠʷʪʘ 

ʥʘ IL-2 ʠ IFN-ɔ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʪʘʣʠʜʦʤʠʜʘ, Lenalidomide ʧʦʪʠʩʢʘ CD25-ʧʦʣʦʞʠʪʝʣʥʠʪʝ 

T-ʣʠʤʬʦʮʠʪʠ ʩ ʠʤʫʥʦʩʫʧʨʝʩʦʨʥʘ ʬʫʥʢʮʠʷ. ʀʤʘ ʜʘʥʥʠ, ʯʝ ʧʦʪʠʩʢʘ ʠ ʦʩʪʝʦʢʣʘʩʪʦʛʝʥʝʟʘ-

ʪʘ (Quach, Ritchie et al. 2010). ʆʩʚʝʥ ʪʦʚʘ ʣʝʥʘʣʠʜʦʤʠʜʲʪ ʠʥʭʠʙʠʨʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ 

Ras/Raf/MAPK, ʧʦʚʠʰʘʚʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ p21, p27 ʠ p15, ʠ ʥʘʤʘʣʷʚʘ ʥʠʚʘʪʘ ʥʘ ʥʷʢʦʠ 

ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠ ʧʨʦʪʝʠʥʠ. ʊʘʢʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʧʨʷʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ (Piazza, 

Gurrieri et al. 2007; Quach, Ritchie et al. 2010). ʃʝʥʘʣʠʜʦʤʠʜʲʪ ʥʝ ʧʨʠʪʝʞʘʚʘ ʟʥʘʯʠʪʝʣʥʘ 

ʥʝʚʨʦʩʝʜʘʪʠʚʥʘ ʘʢʪʠʚʥʦʩʪ ʠ ʥʝ ʧʨʝʜʠʟʚʠʢʚʘ ʢʦʥʩʪʠʧʘʮʠʷ (Doss 2006). ɼʦʟʦʣʠʤʠʪʠʨʘʱʠ 

ʩʘ ʥʝʫʪʨʦʧʝʥʠʷʪʘ ʠ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʷʪʘ. ʏʝʩʪʠ ʅʃʈ ʩʘ ʫʤʦʨʘ ʠ ʤʫʩʢʫʣʥʘ ʩʣʘʙʦʩʪ, ʧʦ-

ʨʝʜʢʠ ʩʘ ʜʠʘʨʠʷ ʠ ʢʨʘʤʧʠ. ʇʦʪʝʥʮʠʘʣʥʘʪʘ ʚʲʟʤʦʞʥʦʩʪ ʣʝʥʘʣʠʜʦʤʠʜʲʪ ʜʘ ʧʨʠʪʝʞʘʚʘ 

ʪʝʨʘʪʦʛʝʥʥʠ ʩʚʦʡʩʪʚʘ ʠʟʠʩʢʚʘ ʩʧʘʟʚʘʥʝ ʥʘ ʧʨʘʚʠʣʘ ʢʘʪʦ ʪʝʟʠ ʧʨʠ ʪʘʣʠʜʦʤʠʜʘ. 

ʇʨʝʟ ʶʥʠ 2006 ʛ. ʣʝʥʘʣʠʜʦʤʠʜʲʪ ʝ ʦʜʦʙʨʝʥ ʦʪ FDA ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʨʝʮʠʜʠʚʠʨʘʣ ʠʣʠ 

ʨʝʬʨʘʢʪʝʨʝʥ ʄʄ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʜʝʢʩʘʤʝʪʘʟʦʥ (Melchert and List 2007). ʆʪ ʶʥʠ 2007 ʛ. 

ʝ ʦʜʦʙʨʝʥ ʠ ʦʪ EMA ʩʲʩ ʩʲʱʦʪʦ ʧʦʢʘʟʘʥʠʝ. ɼʚʝ ʨʘʥʜʦʤʠʟʠʨʘʥʠ, ʤʥʦʛʦʮʝʥʪʨʦʚʠ ʢʣʠ-

ʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʦʪ ʪʨʝʪʘ ʬʘʟʘ (ʄʄ-009 ʠ ʄʄ-010) ʩʘ ʩʨʘʚʥʠʣʠ ʝʬʝʢʪʠʪʝ ʦʪ ʢʦʤʙʠ-
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ʥʠʨʘʥʦ ʣʝʯʝʥʠʝ ʩ ʣʝʥʘʣʠʜʦʤʠʜ ʠ ʜʝʢʩʘʤʝʪʘʟʦʥ (Rev/Dex) ʩʧʨʷʤʦ ʜʝʢʩʘʤʝʪʘʟʦʥ ʠ ʧʣʘʮʝ-

ʙʦ. ʀ ʜʚʝʪʝ ʧʨʦʫʯʚʘʥʠʷ ʩʘ ʧʨʠ ʧʘʮʠʝʥʪʠ, ʢʦʠʪʦ ʩʘ ʙʠʣʠ ʧʦʜʣʦʞʝʥʠ ʥʘ ʧʦʥʝ ʝʜʥʘ ʧʨʝʜ-

ʭʦʜʥʘ ʪʝʨʘʧʠʷ. ʂʦʤʙʠʥʠʨʘʥʦʪʦ ʣʝʯʝʥʠʝ ʙʠʣʦ ʦʨʛʘʥʠʟʠʨʘʥʦ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ 28-ʜʥʝʚʥʠ 

ʮʠʢʣʠ, ʢʘʪʦ ʣʝʥʘʣʠʜʦʤʠʜʲʪ ʙʠʣ ʧʨʠʣʘʛʘʥ ʝʞʝʜʥʝʚʥʦ ʚ ʧʲʨʚʠʪʝ 21 ʜʥʠ ʦʪ ʮʠʢʲʣʘ ʚ ʜʥʝ-

ʚʥʘ ʜʦʟʘ 25 mg, ʘ ʜʝʢʩʘʤʝʪʘʟʦʥʲʪ ʙʠʣ ʧʨʠʣʘʛʘʥ ʧʦ 40 mg/ʜʝʥ ʚ ʩʣʝʜʥʠʪʝ ʜʥʠ ʦʪ ʮʠʢʲʣʘ: 

ʦʪ ʧʲʨʚʠʷ ʜʦ ʯʝʪʚʲʨʪʠʷ, ʦʪ ʜʝʚʝʪʠʷ ʜʦ ʜʚʘʥʘʜʝʩʝʪʠʷ ʠ ʦʪ ʩʝʜʝʤʥʘʜʝʩʝʪʠʷ ʜʦ ʜʚʘʜʝʩʝʪʠʷ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ ʛʦʣʷʤʦ ʧʦʥʠʞʝʥʠʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʧʘʨʘʧʨʦʪʝʠʥʘ ʧʨʠ 51ï

53% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʥʘ ʢʦʤʙʠʥʠʨʘʥʦ ʣʝʯʝʥʠʝ. ʉʲʦʪʚʝʪʥʠʷʪ ʧʨʦʮʝʥʪ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ, ʣʝ-

ʢʫʚʘʥʠ ʩʘʤʦ ʩ ʜʝʢʩʘʤʝʪʘʟʦʥ, ʝ 5,5 ʧʲʪʠ ʧʦ-ʥʠʩʲʢ (p<0,0001). ʇʝʨʠʦʜʲʪ ʙʝʟ ʧʨʦʛʨʝʩʠʷ ʥʘ 

ʟʘʙʦʣʷʚʘʥʝʪʦ ʧʨʠ ʩʲʱʠʪʝ ʜʚʝ ʛʨʫʧʠ ʝ ʩʲʦʪʚʝʪʥʦ ʦʢʦʣʦ 56,8 ʠ 20,7 ʩʝʜʤʠʮʠ (Dimopoulos, 

Chen et al. 2009). ʅʝʫʪʨʦʧʝʥʠʷ ʠ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʷ ʦʪ ʪʨʝʪʘ ʠ ʯʝʪʚʲʨʪʘ ʩʪʝʧʝʥ ʩʝ ʥʘʙ-

ʣʶʜʘʚʘʪ ʩʲʦʪʚ. ʧʨʠ 27% ʠ 17% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʥʘ ʢʦʤʙʠʥʠʨʘʥʦ ʣʝʯʝʥʠʝ (Melchert and 

List 2007). ʏʝʩʪʦʪʘʪʘ ʥʘ ɼɺʊ ʚ ʩʲʱʘʪʘ ʛʨʫʧʘ ʝ ʩʨʝʜʥʦ 7,8%, ʥʦ ʚʘʨʠʨʘ ʦʪ 23% ʧʨʠ ʧʘʮʠ-

ʝʥʪʠʪʝ, ʥʘ ʢʦʠʪʦ ʧʘʨʘʣʝʣʥʦ ʩ ʢʦʤʙʠʥʘʮʠʷʪʘ ʝ ʧʨʠʣʘʛʘʥ ʠ ʝʨʠʪʨʦʧʦʝʪʠʥ, ʜʦ 5% ʧʨʠ ʦʩ-

ʪʘʥʘʣʠʪʝ. ɼʘʥʥʠ ʦʪ ʩʲʱʦʪʦ ʧʨʦʫʯʚʘʥʝ, ʘ ʠ ʦʪ ʜʨʫʛʦ, ʠʟʫʯʘʚʘʱʦ ʩʲʚʤʝʩʪʥʦʪʦ ʧʨʠʣʦʞʝ-

ʥʠʝ ʥʘ Lenalidomide ʩ ʘʥʪʨʘʮʠʢʣʠʥʠ, ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʦʬʠʣʘʢʪʠʢʘʪʘ ʩ ʘʮʝʪʠʣʩʘʣʠʮʠʣʦʚʘ 

ʢʠʩʝʣʠʥʘ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘ ʨʠʩʢʘ ʦʪ ʪʨʦʤʙʦʪʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ. ʇʨʠ ʢʣʠʥʠʯʥʦ ʧʨʦʫ-

ʯʚʘʥʝ ʦʪ II ʬʘʟʘ ʝ ʙʠʣʘ ʠʟʫʯʘʚʘʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʣʝʥʘʣʠʜʦʤʠʜʘ ʢʘʪʦ ʤʦʥʦʪʝʨʘʧʠʷ 

ʧʨʠ ʨʝʮʠʜʠʚʠʨʘʣ ʠʣʠ ʨʝʬʨʘʢʪʝʨʝʥ ʄʄ (Kenealy and Prince 2006). ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʜʚʝ 

ʨʘʟʣʠʯʥʠ ʜʦʟʠʨʦʚʢʠ: 15 mg ʜʚʘ ʧʲʪʠ ʥʘ ʜʝʥ ʠ 30 mg ʚʝʜʥʲʞ ʜʥʝʚʥʦ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟ-

ʚʘʪ ʟʘʜʦʚʦʣʠʪʝʣʥʘ ʘʢʪʠʚʥʦʩʪ ʠ ʧʦʥʦʩʠʤʦʩʪ. ʇʨʠʝʤʲʪ ʥʘ Lenalidomide ʜʚʘ ʧʲʪʠ ʜʥʝʚʥʦ 

ʦʙʘʯʝ ʩʝ ʦʪʣʠʯʘʚʘ ʩ ʧʦ-ʛʦʣʷʤʘ ʯʝʩʪʦʪʘ ʥʘ ʅʃʈ. ʀʥʪʝʨʝʩʥʦ ʝ, ʯʝ ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦʥʠ-

ʞʝʥʘ ʫʩʧʝʚʘʝʤʦʩʪ ʥʘ ʣʝʯʝʥʠʝʪʦ ʩ ʣʝʥʘʣʠʜʦʤʠʜ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ ʨʘʟʚʠʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ 

ʢʲʤ Thalidomide ʠʣʠ Bortezomib (Richardson, Blood et al. 2006). ʂʦʤʙʠʥʠʨʘʥʝʪʦ ʥʘ 

Rev/Dex ʩ Dexamethasone ʠʣʠ ʩ Cyclophosphamide ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʝʮʠʜʠʚʠʨʘʣ ʠ ʨʝʟʠʩ-

ʪʝʥʪʝʥ ʄʄ ʧʦʢʘʟʚʘ ʦʙʝʱʘʚʘʱʠ ʨʝʟʫʣʪʘʪʠ (Laubach, Mahindra et al. 2009). 

ʂʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ II ʬʘʟʘ ʥʘ ʢʦʤʙʠʥʘʮʠʷʪʘ Rev/Dex ʢʘʪʦ ʠʥʜʫʢʮʠʦʥʥʘ ʪʝʨʘʧʠʷ 

ʧʨʝʜʠ ɸʊʍʉʂ ʧʨʠ ʥʦʚʦ-ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ ʧʘʮʠʝʥʪʠ ʩ ʄʄ ʧʦʢʘʟʚʘ ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ ʥʘ 

ʧʦʩʪʠʛʘʥʝ ʥʘ ʪʝʨʘʧʝʚʪʠʯʝʥ ʦʪʛʦʚʦʨ ï 91% (Rajkumar, Hayman et al. 2005). ʀʟʧʦʣʟʚʘʥʝʪʦ 

ʥʘ ʧʦ-ʥʠʩʢʠ ʜʦʟʠ Dexamethasone (ʦʙʱʦ 160 mg ʥʘ ʢʫʨʩ ʚʤʝʩʪʦ ʦʙʱʦ 480 mg) ʚʦʜʠ ʜʦ 

ʧʦ-ʛʦʣʷʤʘ ʝʜʥʦʛʦʜʠʰʥʘ ʦʙʱʘ ʧʨʝʞʠʚʷʝʤʦʩʪ ï 96% ʚʤʝʩʪʦ 87% (Rajkumar, Jacobus et al. 

2010). ʂʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ I/II ʬʘʟʘ ʥʘ ʢʦʤʙʠʥʘʮʠʷʪʘ Melphalan/Prednisone/Lenalido-

mide (MPR) ʧʨʠ ʚʲʟʨʘʩʪʥʠ ʥʦʚʦ-ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ ʧʘʮʠʝʥʪʠ ʩ ʄʄ, ʥʝʧʦʜʣʝʞʘʱʠ ʥʘ 

ɸʊʍʉʂ, ʧʦʢʘʟʚʘ ʤʥʦʛʦ ʦʙʝʱʘʚʘʱʠ ʨʝʟʫʣʪʘʪʠ ï ʧʦʩʪʠʛʘʥʝ ʥʘ ʪʝʨʘʧʝʚʪʠʯʝʥ ʦʪʛʦʚʦʨ ʧʨʠ 
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81%, ʧʲʣʥʘ ʨʝʤʠʩʠʷ ʧʨʠ 24% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʠ ʜʚʫʛʦʜʠʰʥʘ ʧʨʝʞʠʚʷʝʤʦʩʪ ʦʪ 90,5% 

(Palumbo, Falco et al. 2009). ʇʨʠ ʪʦʚʘ ʥʘʣʠʯʠʝʪʦ ʥʘ t(4;14) ʠʣʠ del(13) ʥʝ ʚʣʦʰʘʚʘ ʟʥʘ-

ʯʠʤʦ ʫʩʧʝʚʘʝʤʦʩʪʪʘ ʥʘ ʣʝʯʝʥʠʝʪʦ. del(17) ʦʙʘʯʝ ʩʝ ʦʪʨʘʟʷʚʘ ʥʝʛʘʪʠʚʥʦ (Ludwig, Beksac 

et al. 2010). ʆʩʥʦʚʥʠʪʝ ʅʃʈ ʩʘ ʪʝʞʢʘ ʥʝʫʪʨʦʧʝʥʠʷ, ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʷ, ʜʲʣʙʦʢʘ ʚʝʥʦʟʥʘ 

ʪʨʦʤʙʦʟʘ (ɼɺʊ) ʠ ʢʦʞʥʠ ʦʙʨʠʚʠ. ʇʨʦʬʠʣʘʢʪʠʢʘʪʘ ʩ ʘʮʝʪʠʣʩʘʣʠʮʠʣʦʚʘ ʢʠʩʝʣʠʥʘ ʟʥʘʯʠ-

ʪʝʣʥʦ ʥʘʤʘʣʷʚʘ ʨʠʩʢʘ ʦʪ ʪʨʦʤʙʦʪʠʯʥʠ ʫʩʣʦʞʥʝʥʠʷ (Palumbo, Falco et al. 2007). ʅʷʢʦʣʢʦ 

ʧʨʦʫʯʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʘʪ ʛʦʣʷʤʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʣʝʥʘʣʠʜʦʤʠʜʘ ʠ ʧʨʠ ʤʠʝʣʦ-

ʜʠʩʧʣʘʩʪʠʯʝʥ ʩʠʥʜʨʦʤ (Melchert and List 2007). 

Pomalidomide (CC-4047, ActimidÊ) ʝ ʜʨʫʛʦ ʧʨʦʠʟʚʦʜʥʦ ʥʘ ʪʘʣʠʜʦʤʠʜʘ, ʤʥʦʛʦ 

ʙʣʠʟʢʦ ʧʦ ʬʘʨʤʘʢʦʣʦʛʠʯʥʠ ʩʚʦʡʩʪʚʘ ʜʦ ʣʝʥʘʣʠʜʦʤʠʜʘ. CC-4047 ʠʤʘ ʧʦ-ʜʲʣʲʛ ʧʦʣʫʞʠ-

ʚʦʪ ï ʦʢʦʣʦ 7 ʯʘʩʘ (Melchert and List 2007). ʂʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ I ʬʘʟʘ ʧʦʢʘʟʚʘ, ʯʝ ʝ 

ʜʦʙʨʝ ʧʦʥʦʩʠʤ ʧʨʠ ʜʦʟʠ ʜʦ 5 mg ʜʥʝʚʥʦ (Stewart 2009). ɿʘʧʦʯʥʘʪʦ ʝ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯ-

ʚʘʥʝ ʦʪ II ʬʘʟʘ ʥʘ ʢʦʤʙʠʥʘʮʠʷʪʘ Pomalidomide/Dexamethasone (Pom/Dex) ʧʨʠ ʧʘʮʠʝʥʪʠ 

ʩ ʨʝʮʠʜʠʚʠʨʘʣ ʠ ʨʝʬʨʘʢʪʝʨʝʥ ʄʄ, ʚʢʣʶʯʠʪʝʣʥʦ ʪʘʢʠʚʘ ʩ ʨʘʟʚʠʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ 

ʪʘʣʠʜʦʤʠʜ, ʣʝʥʘʣʠʜʦʤʠʜ ʠʣʠ ʙʦʨʪʝʟʦʤʠʙ. Pomalidomide ʩʝ ʧʨʠʣʘʛʘ ʚ ʜʦʟʘ 2 mg/ʜʝʥ, ʘ 

ʜʝʢʩʘʤʝʪʘʟʦʥʲʪ ï ʧʦ 40 mg ʚʝʜʥʲʞ ʩʝʜʤʠʯʥʦ. ʅʘʙʣʶʜʘʚʘ ʩʝ ʪʝʨʘʧʝʚʪʠʯʝʥ ʨʝʟʫʣʪʘʪ ʧʨʠ 

63% ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʢʘʪʦ 5% ʩʘ ʧʦʣʫʯʠʣʠ ʧʲʣʥʘ ʨʝʤʠʩʠʷ. ʆʩʥʦʚʥʘʪʘ ʅʃʈ ʝ ʤʠʝʣʦʩʫʧ-

ʨʝʩʠʷ (Lacy, Hayman et al. 2009). 

 

1.6.2. ʇʨʦʪʝʘʟʦʤʥʠ ʠʥʭʠʙʠʪʦʨʠ 

Bortezomib. ɹʦʨʪʝʟʦʤʠʙʲʪ (PS-341, VelcadeÈ) ʝ ʧʲʨʚʦʪʦ ʣʝʢʘʨʩʪʚʝʥʦ ʚʝʱʝʩʪʚʦ ʦʪ 

ʥʦʚʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʘ ʛʨʫʧʘ ï ʪʘʟʠ ʥʘ ʧʨʦʪʝʘʟʦʤʥʠʪʝ ʠʥʭʠʙʠʪʦʨʠ (Kenealy and Prince 

2006). ʊʦʡ ʠʥʭʠʙʠʨʘ ɓ-ʩʫʙʝʜʠʥʠʮʘʪʘ ʥʘ 20S-ʢʦʤʧʦʥʝʥʪʘ ʥʘ 26S-ʧʨʦʪʝʘʟʦʤʘʪʘ ʠ ʧʦ-ʪʦʯ-

ʥʦ ʯʘʩʪʪʘ ʦʪ ʥʝʷ, ʢʦʷʪʦ ʧʨʦʷʚʷʚʘ ʭʠʤʦʪʨʠʧʩʠʥʦ-ʧʦʜʦʙʥʘ ʘʢʪʠʚʥʦʩʪ (ʦʟʥʘʯʘʚʘʥʘ ʢʘʪʦ ɓ5) 

(Nencioni, Grunebach et al. 2007). ɺʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʦʨʪʝʟʦʤʠʙ ʦʙʘʯʝ ʤʦʛʘʪ ʜʘ ʠʥ-

ʭʠʙʠʨʘʪ ʠ ʫʯʘʩʪʲʮʠʪʝ ʩ ʢʘʩʧʘʟʦ-ʧʦʜʦʙʥʘ ʠ ʪʨʠʧʩʠʥʦ-ʧʦʜʦʙʥʘ ʘʢʪʠʚʥʦʩʪ (ʦʟʥʘʯʘʚʘʥʠ 

ʩʲʦʪʚʝʪʥʦ ʢʘʪʦ ɓ1 ʠ ɓ2). ʌʫʥʢʮʠʷʪʘ ʥʘ ʧʨʦʪʝʘʟʦʤʘʪʘ ʝ ʜʘ ʨʘʟʛʨʘʞʜʘ ʫʙʠʢʚʠʪʠʥʠʣʠʨʘʥʠ-

ʪʝ ʧʨʦʪʝʠʥʠ. ʋʙʠʢʚʠʪʠʥʲʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʲʩʘ ʧʦʣʠʧʝʧʪʠʜʥʘ ʚʝʨʠʛʘ ʦʪ 76 ʘʤʠʥʦʢʠʩʝ-

ʣʠʥʥʠ ʦʩʪʘʪʲʢʘ (Landis-Piwowar, Milacic et al. 2006). ʂʦʚʘʣʝʥʪʥʦʪʦ ʤʫ ʩʚʲʨʟʚʘʥʝ ʩ ʧʨʦ-

ʪʝʠʥʠʪʝ ʝ ʩʠʛʥʘʣ ʟʘ ʪʷʭʥʦʪʦ ʨʘʟʛʨʘʞʜʘʥʝ. ʇʦʚʝʯʝ ʦʪ 80% ʦʪ ʧʨʦʪʝʠʥʠʪʝ ʚ ʝʫʢʘʨʠʦʪʥʠʪʝ 

ʢʣʝʪʢʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʜʣʦʞʝʥʠ ʥʘ ʧʦʜʦʙʥʘ ʜʝʛʨʘʜʘʮʠʷ (Nencioni, Grunebach et al. 

2007). ʉʨʝʜ ʪʷʭ ʩʘ ʮʠʢʣʠʥʠ, ʮʠʢʣʠʥ-ʟʘʚʠʩʠʤʠ ʢʠʥʘʟʠ, ʠʥʭʠʙʠʪʦʨʠ ʥʘ ʮʠʢʣʠʥ-ʟʘʚʠʩʠ-
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ʤʠʪʝ ʢʠʥʘʟʠ, IəB, p53, Bax, C-fos, C-jun, N-MYC, ɓ-ʢʘʪʝʥʠʥ, SNAIL, HIF1-Ŭ ʠ ʜʨ. ʉ ʠʥ-

ʭʠʙʠʨʘʥʝ ʥʘ ʧʨʦʪʝʘʟʦʤʘʪʘ ʨʘʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʪʝʟʠ ʧʨʦʪʝʠʥʠ ʩʝ ʧʦʪʠʩʢʘ. ʅʷʢʦʠ ʥʝʦʧʣʘʟ-

ʤʠ ʦʪʛʦʚʘʨʷʪ ʥʘ ʪʘʢʦʚʘ ʚʲʟʜʝʡʩʪʚʠʝ ʩ ʦʪʢʣʶʯʚʘʥʝ ʥʘ ʘʧʦʧʪʦʟʘ, ʥʦ ʟʘʩʝʛʘ ʥʷʤʘ ʪʦʯʥʦ 

ʤʝʭʘʥʠʩʪʠʯʥʦ ʦʙʷʩʥʝʥʠʝ ʥʘ ʪʦʟʠ ʬʝʥʦʤʝʥ. ʉʤʷʪʘ ʩʝ, ʯʝ ʦʪ ʥʘʡ-ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʝ ʟʘʩʷ-

ʛʘʥʝʪʦ ʥʘ ʜʝʛʨʘʜʘʮʠʷʪʘ ʥʘ IəB ʠ ʧʦʩʣʝʜʚʘʱʦʪʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ NF-əB ʠ 

ʩʲʦʪʚʝʪʥʦ ʧʦʥʠʞʝʥ ʩʠʥʪʝʟ ʥʘ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠ (c-FLIP, IAP1/2 ʠ Bcl-2) ʠ ʘʥʛʠʦʛʝʥʥʠ 

ʬʘʢʪʦʨʠ. ʏʘʩʪ ʦʪ ʜʨʫʛʠʪʝ ʧʨʝʜʧʦʣʘʛʘʝʤʠ ʤʝʭʘʥʠʟʤʠ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʪʝʘʟʦʤʥʠʪʝ ʠʥ-

ʭʠʙʠʪʦʨʠ ʩʘ: ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ p53 ʠ ʥʘʪʨʫʧʚʘʥʝʪʦ ʤʫ; ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʙʘʣʘʥʩʘ ʤʝʞʜʫ 

ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʠ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʪʝ ʧʨʦʪʝʠʥʠ; ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʦʙʤʷʥʘʪʘ ʥʘ ʮʠʢʣʠʥʠʪʝ; 

ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʢʦʥʪʨʦʣʘ ʚʲʨʭʫ ʧʨʦʘʧʦʧʪʦʪʠʯʥʠʪʝ ʩʠʛʥʘʣʠ, ʟʘʜʝʡʩʪʚʘʥʠ ʦʪ TRAIL; ʧʨʝ-

ʜʠʟʚʠʢʚʘʥʝ ʥʘ ʩʪʨʝʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʝʥʜʦʧʣʘʟʤʝʥʠʷ ʨʝʪʠʢʫʣʫʤ ʯʨʝʟ ʥʘʪʨʫʧʚʘʥʝ 

ʥʘ ʧʨʦʪʝʠʥʠ ʩ ʥʝʧʨʘʚʠʣʥʘ ʪʨʝʪʠʯʥʘ ʠ ʯʝʪʚʲʨʪʠʯʥʘ ʩʪʨʫʢʪʫʨʘ; ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʚʲʪ-

ʨʝʢʣʝʪʲʯʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʨʝʘʢʪʠʚʥʠ ʢʠʩʣʦʨʦʜʥʠ ʨʘʜʠʢʘʣʠ ʠ ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʦʢʩʠ-

ʜʘʪʠʚʝʥ ʩʪʨʝʩ (Nencioni, Grunebach et al. 2007). ʈʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʧʨʦʪʝʠʥʠ, ʢʦʠʪʦ ʩʝ 

ʨʘʟʛʨʘʞʜʘʪ ʯʨʝʟ ʧʨʦʪʝʘʟʦʤʘʪʘ, ʦʧʨʝʜʝʣʷ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ Ăʢʦʥʪʨʘʧʨʦʜʫʢʪʠʚʥʠò ʝʬʝʢʪʠ 

ʥʘ ʧʨʦʪʝʘʟʦʤʥʠʪʝ ʠʥʭʠʙʠʪʦʨʠ ʠ ʚ ʯʘʩʪʥʦʩʪ ʥʘ ʙʦʨʪʝʟʦʤʠʙʘ ï ʥʘʪʨʫʧʚʘʥʝ ʚ ʢʣʝʪʢʘʪʘ ʥʘ 

ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠ ʧʨʦʪʝʠʥʠ ʠ ʥʘ Hsp90, ʢʦʡʪʦ ʝ ʰʘʧʝʨʦʥ, ʧʦʜʢʨʝʧʷʱ ʬʫʥʢʮʠʠʪʝ ʥʘ IL-6 

ʠ IGF-R1. ʂʨʘʡʥʠʪʝ ʝʬʝʢʪʠ ʦʪ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʙʦʨʪʝʟʦʤʠʙʘ ʩʘ: ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʟʘ-

ʪʘ (ʠ ʚʲʥʰʥʠʷ ʠ ʚʲʪʨʝʰʥʠʷ ʧʲʪ); ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʘʜʭʝʟʠʚʥʦʩʪʪʘ ʥʘ ʄʇ; ʧʦʪʠʩʢʘʥʝ ʥʘ 

ʩʠʛʥʘʣʥʠ ʧʲʪʠʱʘ, ʚʘʞʥʠ ʟʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʠ ʦʮʝʣʷʚʘʥʝʪʦ ʥʘ ʪʫʤʦʨʥʠʪʝ ʢʣʝʪʢʠ; ʘʥʪʠ-

ʘʥʛʠʦʛʝʥʝʥ ʝʬʝʢʪ; ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʨʝʧʘʨʘʮʠʷʪʘ ʥʘ ɼʅʂ. ɹʦʨʪʝʟʦʤʠʙʲʪ ʠʤʘ in vitrʦ ʠ in 

vivo ʘʢʪʠʚʥʦʩʪ ʩʨʝʱʫ ʥʷʢʦʠ ʥʝʦʧʣʘʟʤʠ, ʤʝʞʜʫ ʢʦʠʪʦ ʝ ʠ ʄʄ (Piazza, Gurrieri et al. 

2007). ʀʥʪʝʨʝʩʝʥ ʝ ʬʘʢʪʲʪ, ʯʝ ʪʝʨʤʠʥʘʣʥʦ-ʜʠʬʝʨʝʥʮʠʨʘʥʠʪʝ Ig-ʩʝʢʨʝʪʠʨʘʱʠ ʥʦʨʤʘʣʥʠ 

ʧʣʘʟʤʦʮʠʪʠ ʩʘ ʩ ʥʘʨʫʰʝʥʘ ʧʨʦʪʝʘʟʦʤʥʘ ʬʫʥʢʮʠʷ ʠ ʩʘ ʩʢʣʦʥʥʠ ʢʲʤ ʘʧʦʧʪʦʟʘ. ʊʦʚʘ ʚʝ-

ʨʦʷʪʥʦ ʝ ʤʝʭʘʥʠʟʲʤ, ʢʦʥʪʨʦʣʠʨʘʱ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʞʠʚʦʪʘ ʥʘ ʧʣʘʟʤʦʮʠʪʠʪʝ. 

ʇʨʠʯʠʥʘʪʘ ʟʘ ʧʦ-ʥʠʩʢʘʪʘ ʪʦʢʩʠʯʥʦʩʪ ʥʘ ʧʨʦʪʝʘʟʦʤʥʠʪʝ ʠʥʭʠʙʠʪʦʨʠ ʢʲʤ ʥʦʨʤʘʣʥʠʪʝ 

ʢʣʝʪʢʠ ʥʝ ʝ ʠʟʷʩʥʝʥʘ, ʥʦ ʠʤʘ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʝ ʥʦʨʤʘʣʥʠʪʝ ʢʣʝʪʢʠ ʤʦʛʘʪ ʜʘ ʢʦʤʧʝʥʩʠ-

ʨʘʪ ʧʨʦʪʝʘʟʦʤʥʘʪʘ ʠʥʭʠʙʠʮʠʷ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʠ ʧʲʪʠʱʘ (ʥʘʧʨ. ʣʠʟʦʟʦʤ-

ʥʠ) ʟʘ ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ ʧʨʦʪʝʠʥʠʪʝ (Chauhan, Hideshima et al. 2006). ʆʩʚʝʥ ʪʦʚʘ ʘʥʦʨʤʘʣ-

ʥʠʷʪ ʩʠʥʪʝʟ ʥʘ ʧʨʦʪʝʠʥʠ ʚ ʪʫʤʦʨʥʠʪʝ ʢʣʝʪʢʠ (ʥʘʧʨ. ʩʠʥʪʝʟʲʪ ʥʘ ʠʤʫʥʦʛʣʦʙʫʣʠʥʠ ʦʪ 

ʄʇ) ʧʨʘʚʠ ʢʣʝʪʢʠʪʝ ʩʠʣʥʦ ʟʘʚʠʩʠʤʠ ʦʪ ʬʫʥʢʮʠʷʪʘ ʥʘ ʧʨʦʪʝʘʟʦʤʠʪʝ ʜʘ ʨʘʟʛʨʘʞʜʘʪ ʧʨʦ-

ʪʝʠʥʠʪʝ ʩ ʥʝʧʨʘʚʠʣʥʘ ʪʨʝʪʠʯʥʘ ʠ ʯʝʪʚʲʨʪʠʯʥʘ ʩʪʨʫʢʪʫʨʘ. ʀʤʘ ʜʘʥʥʠ, ʯʝ Bortezomib ʤʦ-

ʞʝ ʜʘ ʧʦʪʠʩʢʘ ʦʩʪʝʦʢʣʘʩʪʠʪʝ ʠ ʜʘ ʩʪʠʤʫʣʠʨʘ ʜʠʬʝʨʝʥʮʠʘʮʠʷʪʘ ʠ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʩʪʝʦ-

ʙʣʘʩʪʠʪʝ (Kastritis, Mitsiades et al. 2007; Mitsiades, McMillin et al. 2007). 
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ʅʘʡ-ʯʝʩʪʠʪʝ ʅʃʈ ʢʲʤ Bortezomib ʩʘ: ʨʘʟʣʠʯʥʠ ʮʠʪʦʧʝʥʠʠ (ʥʘʡ-ʚʝʯʝ ʪʨʦʤʙʦʮʠʪʦʧʝ-

ʥʠʷ ï ʯʝʩʪʦʪʘ ʦʢʦʣʦ 33%); ʧʝʨʠʬʝʨʥʘ ʥʝʚʨʦʧʘʪʠʷ (36%), ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʥʘʣʦʞʠ ʧʨʝʢʨʘ-

ʪʷʚʘʥʝ ʥʘ ʣʝʯʝʥʠʝʪʦ ʠʣʠ ʧʨʝʤʠʥʘʚʘʥʝ ʢʲʤ ʧʦ-ʥʠʩʢʠ ʜʦʟʠ; ʩʪʦʤʘʰʥʦ-ʯʨʝʚʥʠ ʦʧʣʘʢʚʘʥʠʷ 

(ʛʘʜʝʥʝ, ʧʦʚʨʲʱʘʥʝ ʠ ʜʠʘʨʠʷ); ʨʝʘʢʪʠʚʘʮʠʷ ʥʘ Varicella-zoster virus (13%); ʦʨʪʦʩʪʘʪʠʯʥʘ 

ʭʠʧʦʪʦʥʠʷ; ʣʝʪʘʨʛʠʷ ʠ ʦʪʧʘʜʥʘʣʦʩʪ; ʤʠʘʣʛʠʷ; ʦʙʨʠʚ; ʜʠʩʧʥʝʷ; ʟʘʤʲʛʣʝʥʦ ʟʨʝʥʠʝ 

(Kenealy and Prince 2006). ɼʦʢʣʘʜʚʘʥʠ ʩʘ ʩʣʫʯʘʠ ʥʘ ʩʠʥʜʨʦʤ ʥʘ ʪʫʤʦʨʥʠʷ ʨʘʟʧʘʜ ʚ ʥʘ-

ʯʘʣʦʪʦ ʥʘ ʪʝʨʘʧʠʷʪʘ ï ʨʷʜʢʦ ʩʨʝʱʘʥʦ ʷʚʣʝʥʠʝ ʧʨʠ ʣʝʯʝʥʠʝ ʥʘ ʄʄ ʩ ʜʨʫʛʠ ʣʝʢʘʨʩʪʚʘ. 

ʇʣʘʟʤʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʙʦʨʪʝʟʦʤʠʙ ʤʦʞʝ ʜʘ ʩʝ ʧʦʚʣʠʷʝ ʦʪ ʠʥʭʠʙʠʪʦʨʠ ʠ ʠʥʜʫʢʪʦ-

ʨʠ ʥʘ CYP3A4 ʠ CYP2C19. ʇʨʦʜʲʣʞʠʪʝʣʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʩ ʧʨʦʪʝʘʟʦʤʥʠ ʠʥʭʠʙʠʪʦʨʠ 

ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʨʘʟʚʠʪʠʝ ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʜʝʡʩʪʚʠʝʪʦ ʠʤ (Piazza, Gurrieri et al. 

2007). ʀʟʫʯʘʚʘʪ ʩʝ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʪʦʟʠ ʧʨʦʮʝʩ ʯʨʝʟ ʩʲʚʤʝʩʪʥʦʪʦ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ Bortezomib ʩ ʥʷʢʦʠ ʜʨʫʛʠ ʚʝʱʝʩʪʚʘ ʢʘʪʦ ʢʘʤʧʪʦʪʝʮʠʥʦʚʠʷ ʘʥʘʣʦʛ CPT-

11, PK11195 (ʘʥʪʘʛʦʥʠʩʪ ʥʘ ʤʠʪʦʭʦʥʜʨʠʘʣʥʠʷ ʧʝʨʠʬʝʨʝʥ ʙʝʥʟʦʜʠʘʟʝʧʠʥʦʚ ʨʝʮʝʧʪʦʨ), 

TRAIL ʠ ʜʨ. 

APEX ʝ ʧʲʨʚʦʪʦ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ Bortezomib ʦʪ ʪʨʝʪʘ ʬʘʟʘ (Kenealy and Prince 

2006). ɺ ʥʝʛʦ ʩʘ ʙʠʣʠ ʚʢʣʶʯʝʥʠ 669 ʧʘʮʠʝʥʪʠ ʩ MM ʠ ʠʩʪʦʨʠʷ ʟʘ ʧʦʥʝ ʝʜʥʦ ʧʨʝʜʭʦʜʥʦ 

ʣʝʢʘʨʩʪʚʝʥʦ ʣʝʯʝʥʠʝ. ʉʨʝʜʥʘʪʘ ʚʲʟʨʘʩʪ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʙʠʣʘ 61ï62 ʛʦʜʠʥʠ. ʊʝ ʙʠʣʠ ʨʘʥ-

ʜʦʤʠʟʠʨʘʥʠ ʚ ʜʚʝ ʛʨʫʧʠ ï ɸ ʠ ɹ. ɻʨʫʧʘ ɸ ʙʠʣʠ ʧʦʜʣʦʞʝʥʠ ʥʘ ʠʥʜʫʮʠʨʘʱʘ ʪʝʨʘʧʠʷ ʩ 

ʙʦʨʪʝʟʦʤʠʙ, ʩʲʩʪʦʷʱʘ ʩʝ ʦʪ ʦʩʝʤ 21-ʜʥʝʚʥʠ ʮʠʢʲʣʘ. ɹʦʨʪʝʟʦʤʠʙʲʪ ʙʠʣ ʧʨʠʣʘʛʘʥ ʚ ʜʦʟʘ 

1,3 mg/m
2
 i.v. ʥʘ ʧʲʨʚʠʷ, ʯʝʪʚʲʨʪʠʷ, ʦʩʤʠʷ ʠ ʝʜʠʥʘʜʝʩʝʪʠʷ ʜʝʥ ʦʪ ʚʩʝʢʠ ʮʠʢʲʣ. ʉʣʝʜ ʪʦ-

ʚʘ ʧʘʮʠʝʥʪʠʪʝ ʙʠʣʠ ʦʩʪʘʚʝʥʠ ʥʘ ʧʦʜʜʲʨʞʘʱʘ ʪʝʨʘʧʠʷ ʩ ʧʦ-ʥʠʩʢʘ ʜʦʟʘ ʙʦʨʪʝʟʦʤʠʙ ʚʝʜ-

ʥʲʞ ʩʝʜʤʠʯʥʦ. ɻʨʫʧʘ ɹ ʙʠʣʠ ʣʝʢʫʚʘʥʠ ʩ ʜʝʢʩʘʤʝʪʘʟʦʥ, ʢʘʪʦ ʪʝʨʘʧʠʷʪʘ ʙʠʣʘ ʩʪʨʫʢ-

ʪʫʨʠʨʘʥʘ ʚ 28-ʜʥʝʚʥʠ ʮʠʢʣʠ. ɺ ʥʘʯʘʣʦʪʦ ʧʘʮʠʝʥʪʠʪʝ ʧʦʣʫʯʘʚʘʣʠ ʧʦ 40 mg ʜʝʢʩʘʤʝʪʘʟʦʥ 

ʥʘ ʜʝʥ ʚ ʩʣʝʜʥʠʪʝ ʜʥʠ ʦʪ ʮʠʢʲʣʘ: ʦʪ ʧʲʨʚʠʷ ʜʦ ʯʝʪʚʲʨʪʠʷ, ʦʪ ʜʝʚʝʪʠʷ ʜʦ ʜʚʘʥʘʜʝʩʝʪʠʷ ʠ 

ʦʪ ʩʝʜʝʤʥʘʜʝʩʝʪʠʷ ʜʦ ʜʚʘʜʝʩʝʪʠʷ. ʉʣʝʜ ʪʦʚʘ ʧʨʝʤʠʥʘʣʠ ʥʘ ʧʦʜʜʲʨʞʘʱʘ ʪʝʨʘʧʠʷ ï 4 ʧʦ-

ʨʝʜʥʠ ʜʥʠ ʧʦ 40 mg ʜʝʢʩʘʤʝʪʘʟʦʥ ʚʝʜʥʲʞ ʤʝʩʝʯʥʦ, ʦʙʱʦ ʟʘ 5 ʤʝʩʝʮʘ. ʆʙʱʘʪʘ ʯʝʩʪʦʪʘ 

ʥʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʨʝʤʠʩʠʷ (ʧʲʣʥʘ ʠʣʠ ʯʘʩʪʠʯʥʘ) ʙʠʣʘ 38% ʧʨʠ ʛʨʫʧʘ ɸ ʠ 18% ʧʨʠ ʛʨʫʧʘ 

ɹ. ʉʨʝʜʥʠʷʪ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ ʙʝʟ ʧʨʦʛʨʝʩʠʷ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʙʠʣ ʩʲʦʪʚʝʪʥʦ 6,22 ʠ 3,49 

ʤʝʩʝʮʘ, ʘ ʝʜʥʦʛʦʜʠʰʥʘʪʘ ʧʨʝʞʠʚʷʝʤʦʩʪ ï ʩʲʦʪʚʝʪʥʦ 80% ʠ 66%. ʂʲʤ ʣʝʯʝʥʠʝʪʦ ʥʘ 74 

ʧʘʮʠʝʥʪʠ ʦʪ ʛʨʫʧʘ ɸ ʙʠʣ ʜʦʙʘʚʝʥ ʜʝʢʩʘʤʝʪʘʟʦʥ (ʧʦ 20 mg ʚ ʜʝʥʷ ʧʨʝʜʠ ʠ ʚ ʜʝʥʷ ʩʣʝʜ 

ʚʩʷʢʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʙʦʨʪʝʟʦʤʠʙ). ʊʘʢʘ ʜʦʧʲʣʥʠʪʝʣʥʠ 18% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʧʦʩʪʠʛʥʘʣʠ 

ʯʘʩʪʠʯʥʘ ʨʝʤʠʩʠʷ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ ʧʦʩʣʫʞʠʭʘ ʢʘʪʦ ʦʩʥʦʚʘ ʟʘ ʨʝʛʠʩʪʨʘ-

ʮʠʷʪʘ ʥʘ Bortezomib ʢʘʪʦ ʣʝʢʘʨʩʪʚʝʥʦ ʚʝʱʝʩʪʚʦ ʚ ʤʥʦʛʦ ʩʪʨʘʥʠ. ʋ ʥʘʩ ʝ ʨʝʛʠʩʪʨʠʨʘʥ ʦʪ 

ʦʢʪʦʤʚʨʠ 2004 ʛ. ʠ ʝ ʧʦʢʘʟʘʥ ʢʘʪʦ ʤʦʥʦʪʝʨʘʧʠʷ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʄʄ ʧʨʠ ʧʘʮʠʝʥʪʠ, ʢʦʠʪʦ 
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ʩʘ ʧʦʣʫʯʠʣʠ ʧʦʥʝ ʝʜʠʥ ʚʠʜ ʧʨʝʜʭʦʜʥʦ ʣʝʯʝʥʠʝ ʠ ʚʝʯʝ ʩʘ ʙʠʣʠ ʧʦʜʣʦʞʝʥʠ ʠʣʠ ʩʘ ʥʝʧʦʜ-

ʭʦʜʷʱʠ ʟʘ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ. ʇʦʩʣʝʜʚʘʱʠ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʧʨʠ ʧʘ-

ʮʠʝʥʪʠ ʩ ʨʝʮʠʜʠʚʠʨʘʣ ʄʄ ʧʦʢʘʟʘʭʘ ʤʥʦʛʦ ʜʦʙʨʘ ʝʬʝʢʪʠʚʥʦʩʪ ʧʨʠ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦ-

ʞʝʥʠʝ ʥʘ Bortezomib ʩ ʘʥʪʨʘʮʠʢʣʠʥʦʚʠ ʘʥʪʠʙʠʦʪʠʮʠ, ʘʣʢʠʣʘʪʦʨʠ, ʪʘʣʠʜʦʤʠʜ ʠʣʠ ʣʝʥʘ-

ʣʠʜʦʤʠʜ, ʩ ʠʣʠ ʙʝʟ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʠ (Kastritis, Mitsiades et al. 2007; Laubach, Mahindra 

et al. 2009). 

ʅʘʣʠʯʥʠ ʩʘ ʠ ʜʘʥʥʠ ʦʪ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʦʪ III ʬʘʟʘ ʟʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ Borte-

zomib ʢʘʪʦ ʧʲʨʚʦʥʘʯʘʣʥʘ ʪʝʨʘʧʠʷ, ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʜʝʢʩʘ-

ʤʝʪʘʟʦʥ (Vel/Dex). ʏʝʩʪʦʪʘʪʘ ʥʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʪʝʨʘʧʝʚʪʠʯʝʥ ʦʪʛʦʚʦʨ ʝ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ 

83ï88% ʟʘ ʢʦʤʙʠʥʘʮʠʷʪʘ. ʊʘʟʠ ʢʦʤʙʠʥʘʮʠʷ ʧʦʟʚʦʣʷʚʘ ʫʩʧʝʰʥʦ ʧʦʩʣʝʜʚʘʱʦ ʠʟʦʣʠʨʘʥʝ 

ʥʘ ʩʪʚʦʣʦʚʠ ʢʣʝʪʢʠ. ʉʨʘʚʥʝʥ ʩ ʪʘʣʠʜʦʤʠʜ, ʙʦʨʪʝʟʦʤʠʙʲʪ ʠʤʘ ʧʦ-ʜʦʙʲʨ ʝʬʝʢʪ ʧʦ ʦʪʥʦ-

ʰʝʥʠʝ ʥʘ ʤʦʙʠʣʠʟʘʮʠʷʪʘ ʥʘ ʩʪʚʦʣʦʚʠ ʢʣʝʪʢʠ, ʜʦʢʘʪʦ ʩʣʝʜ Thalidomide ʜʦʙʠʚʲʪ ʥʘ 

CD34+ ʥʘʤʘʣʷʚʘ. ʀʤʘ ʜʘʥʥʠ, ʯʝ ʢʦʤʙʠʥʘʮʠʷʪʘ Vel/Dex ʝ ʧʦ-ʜʦʙʨʘ ʦʪ VAD ʢʘʪʦ ʠʥʜʫʢ-

ʮʠʦʥʥʘ ʪʝʨʘʧʠʷ ʧʨʝʜʠ ɸʊʍʉʂ (Rajkumar and Palumbo 2007; Ludwig, Beksac et al. 2010). 

ʉ ʦʱʝ ʧʦ-ʜʦʙʲʨ ʝʬʝʢʪ ʩʝ ʦʯʝʨʪʘʚʘʪ ʢʦʤʙʠʥʘʮʠʠʪʝ Bortezomib/Thalidomide/Dexa-

methasone (VTD) ʠ Bortezomib/Lenalidomide/Dexamethasone (VRD). ʇʨʦʚʝʞʜʘʪ ʩʝ ʧʨʦʫ-

ʯʚʘʥʠʷ ʥʘ ʪʝʨʘʧʝʚʪʠʯʥʠ ʩʭʝʤʠ, ʩʲʯʝʪʘʚʘʱʠ ʙʦʨʪʝʟʦʤʠʙ ʩ ʘʥʪʨʘʮʠʢʣʠʥʠ, ʢʘʪʦ ʧʨʝʜʚʘʨʠ-

ʪʝʣʥʠʪʝ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ ʜʦʙʲʨ ʝʬʝʢʪ (Ludwig, Beksac et al. 2010). 

ʂʦʤʙʠʥʘʮʠʷʪʘ Melphalan/Prednisone/Bortezomib (MPV) ʝ ʧʨʠʣʘʛʘʥʘ ʧʨʠ ʚʲʟʨʘʩʪʥʠ 

ʥʦʚʦʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ ʧʘʮʠʝʥʪʠ ʩ ʄʄ, ʥʝʧʦʜʣʝʞʘʱʠ ʥʘ ɸʊʍʉʂ. ʇʦʩʪʠʛʥʘʪʘʪʘ ʪʨʠʛʦ-

ʜʠʰʥʘ ʧʨʝʞʠʚʷʝʤʦʩʪ ʝ 72%, ʘ ʚ ʢʦʥʪʨʦʣʥʘʪʘ MP-ʛʨʫʧʘ ï 59%. ʅʘʣʠʯʠʝʪʦ ʥʘ IgH-ʪʨʘʥʩ-

ʣʦʢʘʮʠʠ ʠʣʠ del(13) ʥʝ ʩʝ ʦʪʨʘʟʷʚʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʣʝʯʝʥʠʝʪʦ (Rajkumar and Palumbo 

2007). ʂʦʤʙʠʥʠʨʘʥʦʪʦ ʣʝʯʝʥʠʝ ʩ ʙʦʨʪʝʟʦʤʠʙ ʠ 17-AAG (ʠʥʭʠʙʠʪʦʨ ʥʘ Hsp90) ʧʦʚʣʠʷʚʘ 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʧʘʮʠʝʥʪʠ ʩ ʨʘʟʚʠʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʙʦʨʪʝʟʦʤʠʙ 

(Joazeiro, Anderson et al. 2006). ʋʯʫʜʚʘʱʦ, ʜʘʥʥʠ ʦʪ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʦʪ I ʬʘʟʘ ʥʘ 

ʢʦʤʙʠʥʘʮʠʷʪʘ Bortezomib/Lenalidomide ʧʦʢʘʟʚʘʪ ʧʦ-ʥʠʩʢʘ ʯʝʩʪʦʪʘ ʥʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʝ-

ʨʠʬʝʨʥʘ ʥʝʚʨʦʧʘʪʠʷ ʚ ʩʨʘʚʥʝʥʠʝ ʩʲʩ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʧʨʠʣʦʞʝʥ ʙʦʨʪʝʟʦʤʠʙ. 

ʈʝʟʫʣʪʘʪʠ ʦʪ in vitro ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʙʦʨʪʝʟʦʤʠʙʲʪ ʧʨʝʦʜʦʣʷʚʘ ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʪʘ ʢʲʤ ʪʨʘʜʠʮʠʦʥʥʠ ʣʝʢʘʨʩʪʚʘ ʢʘʪʦ ʘʣʢʠʣʘʪʦʨʠ ʠ ʘʥʪʨʘʮʠʢʣʠʥʦʚʠ ʘʥʪʠʙʠʦʪʠʮʠ ʠ 

ʩʝʥʩʠʙʠʣʠʟʠʨʘ ʪʫʤʦʨʥʠʪʝ ʢʣʝʪʢʠ ʢʲʤ ɔ-ʣʲʯʝʥʠʝ, ʨʠʪʫʢʩʠʤʘʙ, ʭʠʩʪʦʥ-ʜʝʘʮʝʪʠʣʘʟʥʠ 

(HDAC) ʠʥʭʠʙʠʪʦʨʠ, ʬʘʨʥʝʟʠʣʪʨʘʥʩʬʝʨʘʟʥʠ ʠʥʭʠʙʠʪʦʨʠ, ʪʠʨʦʟʠʥʢʠʥʘʟʥʠ ʠʥʭʠʙʠʪʦʨʠ 

ʠ ʜʨ. (Nencioni, Grunebach et al. 2007) ʀʤʘ ʜʘʥʥʠ ʠ ʟʘ ʩʠʥʝʨʛʠʟʲʤ ʚ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʙʦʨ-

ʪʝʟʦʤʠʙʘ ʠ ʜʝʢʩʘʤʝʪʘʟʦʥʘ. ʆʯʘʢʚʘʪ ʩʝ ʠ ʜʘʥʥʠ ʦʪ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʠ 

ʢʦʤʙʠʥʘʮʠʠ. 
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ʉʘʣʠʥʦʩʧʦʨʘʤʠʜ ɸ (NPI-0052) ʝ ʥʦʚ ʧʨʦʪʝʘʟʦʤʝʥ ʠʥʭʠʙʠʪʦʨ, ʠʟʦʣʠʨʘʥ ʦʪ 

Salinispora tropica ï ʥʦʚʦʦʪʢʨʠʪ ʘʢʪʠʥʦʤʠʮʝʪ, ʞʠʚʝʝʱ ʚ ʤʦʨʝʪʘʪʘ (Chauhan, Hideshima 

et al. 2006). NPI-0052 ʠʤʘ ʩʪʨʫʢʪʫʨʥʘ ʙʣʠʟʦʩʪ ʩ ʚʝʱʝʩʪʚʦʪʦ ʦʤʫʨʘʣʠʜ, ʢʦʝʪʦ ʩʲʱʦ ʝ 

ʧʨʦʪʝʘʟʦʤʝʥ ʠʥʭʠʙʠʪʦʨ ʠ ʝ ʘʢʪʠʚʝʥ ʤʝʪʘʙʦʣʠʪ ʥʘ ʣʘʢʪʘʮʠʩʪʠʥʘ, ʠʟʦʣʠʨʘʥ ʦʪ ʥʷʢʦʠ ʚʠ-

ʜʦʚʝ Streptomyces. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʙʦʨʪʝʟʦʤʠʙʘ ʠ ʦʤʫʨʘʣʠʜʘ, NPI-0052 ʩʝ ʩʚʲʨʟʚʘ ʥʝʦʙʨʘ-

ʪʠʤʦ ʩ ʪʨʝʦʥʠʥʦʚʠʪʝ ʦʩʪʘʪʲʮʠ ʚ ʘʢʪʠʚʥʠʪʝ ʮʝʥʪʨʦʚʝ ʥʘ ɓ-ʩʫʙʝʜʠʥʠʮʘʪʘ ʥʘ 20S-ʢʦʤʧʦ-

ʥʝʥʪʘ ʥʘ 26S-ʧʨʦʪʝʘʟʦʤʘʪʘ. NPI-0052 ʩʝ ʩʚʲʨʟʚʘ ʧʨʝʜʠʤʥʦ ʩ ɓ2 ʠ ɓ5 ʠ ʛʠ ʠʥʭʠʙʠʨʘ ʧʨʠ 

ʤʥʦʛʦ ʧʦ-ʥʠʩʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʪ ʙʦʨʪʝʟʦʤʠʙʘ (Chauhan, Catley et al. 2005). ɸʬʠʥʠʪʝʪʲʪ 

ʤʫ ʢʲʤ ɓ1 ʦʙʘʯʝ ʝ ʧʦ-ʥʠʩʲʢ. ʀʥʭʠʙʠʨʘʱʠʷʪ ʝʬʝʢʪ ʥʘ NPI-0052 ʩʧʨʷʤʦ ʪʨʠʪʝ ʦʩʥʦʚʥʠ 

ʘʢʪʠʚʥʠ ʮʝʥʪʲʨʘ ʥʘ ɓ-ʩʫʙʝʜʠʥʠʮʘʪʘ ʧʨʦʜʲʣʞʘʚʘ ʜʦ 7 ʜʥʠ. NPI-0052 ʠ Bortezomib ʦʢʘʟ-

ʚʘʪ ʠʥʭʠʙʠʨʘʱʦ ʚʣʠʷʥʠʝ ʠ ʚʲʨʭʫ ʠʤʫʥʦʧʨʦʪʝʘʟʦʤʠʪʝ (Chauhan, Hideshima et al. 2006). 

NPI-0052 ʧʦʪʠʩʢʘ ʧʦ-ʩʠʣʥʦ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ NF-əB ʠ ʩʠʥʪʝʟʘ ʥʘ IL-6 ʚ ʩʨʘʚʥʝʥʠʝ ʩ Bor-

tezomib. NPI-0052 ʧʨʝʜʠʟʚʠʢʚʘ ʘʧʦʧʪʦʟʘ ʧʨʠ ʄʇ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ ʜʘʣʠ ʩʘ ʯʫʚʩʪʚʠ-

ʪʝʣʥʠ ʠʣʠ ʨʝʟʠʩʪʝʥʪʥʠ ʢʲʤ ʙʦʨʪʝʟʦʤʠʙ. ʇʨʝʜʧʦʣʘʛʘ ʩʝ, ʯʝ ʧʨʠʯʠʥʘʪʘ ʟʘ ʪʦʚʘ ʝ ʝʜʥʦʚ-

ʨʝʤʝʥʥʦʪʦ ʠʥʭʠʙʠʨʘʥʝ ʠ ʥʘ ʪʨʠʪʝ ʦʩʥʦʚʥʠ ʘʢʪʠʚʥʠ ʮʝʥʪʲʨʘ, ʢʦʝʪʦ ʥʝ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ 

ʥʷʢʦʡ ʦʪ ʮʝʥʪʨʦʚʝʪʝ ʜʘ ʢʦʤʧʝʥʩʠʨʘ ʥʘʨʫʰʝʥʠʪʝ ʬʫʥʢʮʠʠ ʥʘ ʦʩʪʘʥʘʣʠʪʝ. NPI-0052 ʩʝ 

ʥʫʞʜʘʝ ʦʪ ʢʘʩʧʘʟʘ-8, ʟʘ ʜʘ ʠʥʜʫʮʠʨʘ ʘʧʦʧʪʦʟʘ, ʜʦʢʘʪʦ ʙʦʨʪʝʟʦʤʠʙʲʪ ʩʝ ʥʫʞʜʘʝ ʝʜʥʦʚ-

ʨʝʤʝʥʥʦ ʦʪ ʬʫʥʢʮʠʦʥʠʨʘʱʠ ʢʘʩʧʘʟʘ-8 ʠ ʢʘʩʧʘʟʘ-9, ʢʘʢʪʦ ʠ ʦʪ Bax ʠ Bak. ʉʲʦʪʚʝʪʥʦ Bcl-

2 ʟʘʪʨʫʜʥʷʚʘ ʜʝʡʩʪʚʠʝʪʦ ʤʫ. ʈʘʟʣʠʯʠʷʪʘ ʚ ʝʬʝʢʪʠʪʝ ʥʘ NPI-0052 ʠ ʙʦʨʪʝʟʦʤʠʙ ʩʪʠʛʘʪ 

ʜʦʪʘʤ, ʯʝ ʧʨʠ ʩʲʚʤʝʩʪʥʦʪʦ ʠʤ ʧʨʠʣʦʞʝʥʠʝ ʚʲʨʭʫ ʄʇ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʠʥʝʨʛʠʟʲʤ 

(Chauhan, Catley et al. 2005). ʊʦʢʩʠʯʥʦʩʪʪʘ ʥʘ NPI-0052 ʩʧʨʷʤʦ ʥʦʨʤʘʣʥʠʪʝ ʣʠʤʬʦʮʠʪʠ 

ʝ ʧʦ-ʥʠʩʢʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʘʟʠ ʥʘ ʙʦʨʪʝʟʦʤʠʙʘ. NPI-0052 ʠʤʘ ʠʟʷʚʝʥʘ ʧʨʦʪʠʚʦʪʫʤʦʨʥʘ 

ʘʢʪʠʚʥʦʩʪ ʧʨʠ ʤʦʜʝʣ ʥʘ ʯʦʚʝʰʢʠ ʤʠʝʣʦʤ ʧʨʠʩʘʜʝʥ ʥʘ ʤʠʰʢʠ ʠ ʥʝ ʧʨʝʜʠʟʚʠʢʚʘ ʟʥʘʯʠ-

ʪʝʣʥʠ ʥʝʞʝʣʘʥʠ ʝʬʝʢʪʠ. ʇʨʝʜʚʘʨʠʪʝʣʥʠ ʜʘʥʥʠ ʦʪ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ I ʬʘʟʘ ʧʦʢʘʟ-

ʚʘʪ ʜʦʙʨʘ ʧʦʥʦʩʠʤʦʩʪ. ʅʘʙʣʶʜʘʚʘʥʘ ʝ ʦʙʘʯʝ ʥʝʬʨʦʪʦʢʩʠʯʥʦʩʪ (Laubach, Mahindra et al. 

2009). 

Carfilzomib  (PR-171) ʝ ʜʨʫʛ ʥʦʚ ʧʨʦʪʝʘʟʦʤʝʥ ʠʥʭʠʙʠʪʦʨ ʠ ʝ ʩʠʥʪʝʪʠʯʥʦ ʧʨʦʠʟʚʦʜʥʦ 

ʥʘ ʝʧʦʢʩʦʤʠʮʠʥʘ (Joazeiro, Anderson et al. 2006). Carfilzomib ʤʦʞʝ ʜʘ ʩʝ ʩʚʲʨʟʚʘ ʩ ʧʨʦ-

ʪʝʠʥʠ ʩʘʤʦ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ N-ʪʝʨʤʠʥʘʣʝʥ ʪʨʝʦʥʠʥ ï ʪʘʢʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʤʫ ʟʘ ʩʚʲʨʟʚʘʥʝ 

ʝ ʦʛʨʘʥʠʯʝʥʘ ʩʘʤʦ ʜʦ ʧʨʦʪʝʘʟʦʤʘʪʘ. PR-171 ʠʥʭʠʙʠʨʘ ʥʝʦʙʨʘʪʠʤʦ ʫʯʘʩʪʲʢʘ ʩ ʪʨʠʧʩʠʥʦ-

ʧʦʜʦʙʥʘ ʘʢʪʠʚʥʦʩʪ (ɓ2). ʂʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʦʪ II ʬʘʟʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʝʮʠʜʠʚʠʨʘʣ ʠ 

ʨʝʬʨʘʢʪʝʨʝʥ ʄʄ ʧʦʢʘʟʚʘʪ ʧʦʩʪʠʛʘʥʝ ʥʘ ʨʝʤʠʩʠʷ ʚ 18% ʠʣʠ 57% ʦʪ ʩʣʫʯʘʠʪʝ, ʚ ʟʘʚʠʩʠ-

ʤʦʩʪ ʦʪ ʪʦʚʘ ʜʘʣʠ ʧʨʝʜʠ ʪʦʚʘ ʩʘ ʙʠʣʠ ʣʝʢʫʚʘʥʠ ʩ Bortezomib ʠʣʠ ʥʝ. ʅʘʡ-ʩʝʨʠʦʟʥʠʪʝ 
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ʅʃʈ ʩʘ ʘʥʝʤʠʷ (37%), ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʷ (26%) ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʦʩʪʨʘ ʙʲʙʨʝʯʥʘ ʥʝʜʦʩʪʘ-

ʪʲʯʥʦʩʪ (2%). ʇʝʨʠʬʝʨʥʘ ʥʝʚʨʦʧʘʪʠʷ ʝ ʥʘʙʣʶʜʘʚʘʥʘ ʩʘʤʦ ʧʨʠ 2,2% ʦʪ ʧʘʮʠʝʥʪʠʪʝ 

(Laubach, Mahindra et al. 2009; Stewart 2009). 

 

1.6.3. ʅʦʚʠ ʘʣʢʠʣʘʪʦʨʠ 

Bendamustine (RibomustinÈ) ʝ ʘʣʢʠʣʘʪʦʨ, ʢʦʡʪʦ ʠʤʘ ʩʪʨʫʢʪʫʨʥʦ ʧʦʜʦʙʠʝ ʩ ʧʫʨʠʥʦ-

ʚʠʪʝ ʘʥʘʣʦʟʠ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʥʝ ʚʲʟʥʠʢʚʘ ʢʨʲʩʪʦʩʘʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʤʝʞʜʫ Bendamus-

tine ʠ ʜʨʫʛʠʪʝ ʘʣʢʠʣʠʨʘʱʠ ʣʝʢʘʨʩʪʚʘ. ʇʨʝʜʠʤʩʪʚʦ ʝ ʧʦ-ʥʠʩʢʘʪʘ ʪʦʢʩʠʯʥʦʩʪ ʧʦ ʦʪʥʦʰʝ-

ʥʠʝ ʥʘ ʤʠʝʣʦʠʜʥʘʪʘ ʭʝʤʦʧʦʝʟʘ. ʈʝʛʠʩʪʨʠʨʘʥ ʝ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ ʣʠʤʬʦʤʠ, ʢʘʨʮʠʥʦʤ 

ʥʘ ʤʣʝʯʥʘʪʘ ʞʣʝʟʘ ʠ ʄʄ. ɹʝʥʜʘʤʫʩʪʠʥʲʪ ʩʝ ʧʨʠʣʘʛʘ ʢʘʪʦ ʢʨʘʪʢʦʪʨʘʡʥʘ ʚʝʥʦʟʥʘ ʠʥʬʫ-

ʟʠʷ ʚ ʜʦʟʘ 50ï60 mg/m
2
 ʦʪ 3 ʜʦ 5 ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʜʥʠ ʚʩʷʢʘ ʪʨʝʪʘ ʠʣʠ ʯʝʪʚʲʨʪʘ ʩʝʜʤʠʮʘ. 

ʈʘʥʜʦʤʠʟʠʨʘʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ III  ʬʘʟʘ ʧʦʢʘʟʚʘ ʧʦ-ʛʦʣʷʤʘ ʯʝʩʪʦʪʘ ʥʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʲʣʥʘ 

ʨʝʤʠʩʠʷ ʧʨʠ ʥʦʚʦʜʠʘʛʥʦʩʪʠʮʠʨʘʥ ʄʄ ʩ ʢʦʤʙʠʥʘʮʠʷʪʘ Bendamustine/Prednisolone ʦʪ-

ʢʦʣʢʦʪʦ ʩ MP ï ʩʲʦʪʚ. 32% ʠ 13%. ɺʨʝʤʝʪʦ ʙʝʟ ʧʨʦʛʨʝʩʠʷ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʝ ʩʲʦʪʚ. 14 ʠ 

10 ʤʝʩʝʮʘ (Ponisch, Mitrou et al. 2006). ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʦʙʘʯʝ, ʯʝ ʚ ʪʦʚʘ ʧʨʦʫʯ-

ʚʘʥʝ ʝ ʠʟʧʦʣʟʚʘʥʘ ʥʝʩʪʘʥʜʘʨʪʥʘ ʜʦʟʠʨʦʚʢʘ ʥʘ Melphalan. ɺ ʤʦʤʝʥʪʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʧʨʦ-

ʫʯʚʘʥʠʷ ʥʘ Bendamustine ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ Bortezomib, ʢʘʢʪʦ ʠ ʩ Thalidomide ʠ Predniso-

lone (Stewart 2009). 

 

1.6.4. ʉʨʝʜʩʪʚʘ, ʠʥʭʠʙʠʨʘʱʠ ʬʫʥʢʮʠʠʪʝ ʥʘ ʨʘʩʪʝʞʥʠ ʬʘʢʪʦʨʠ ʠʣʠ ʥʘ 

ʨʝʮʝʧʪʦʨʠ ʟʘ ʨʘʩʪʝʞʥʠ ʬʘʢʪʦʨʠ 

CNTO 328 ʝ ʤʦʥʦʢʣʦʥʘʣʥʦ ʘʥʪʠʪʷʣʦ, ʢʦʝʪʦ ʩʝ ʩʚʲʨʟʚʘ ʩ IL -6 ʠ ʛʦ ʙʣʦʢʠʨʘ. ʉʝʥʩʠʙʠ-

ʣʠʟʠʨʘ ʄʇ ʢʲʤ ʜʝʡʩʪʚʠʝʪʦ ʥʘ Bortezomib ʠ Dexamethasone (Voorhees, Chen et al. 2007; 

Voorhees, Chen et al. 2009). CNTO 328 ʠʤʘ ʜʦʙʨʘ ʧʦʥʦʩʠʤʦʩʪ. ɺ ʭʦʜ ʝ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯ-

ʚʘʥʝ ʦʪ II ʬʘʟʘ ʥʘ ʢʦʤʙʠʥʘʮʠʷ ʩ Bortezomib ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʝʮʠʜʠʚʠʨʘʣ ʠʣʠ ʨʝʬʨʘʢʪʝ-

ʨʝʥ ʄʄ (Kastritis, Charidimou et al. 2009). 

Sant7 ʝ ʩʫʧʝʨʘʥʪʘʛʦʥʠʩʪ, ʢʦʡʪʦ ʩʝ ʩʚʲʨʟʚʘ ʩ ʨʝʮʝʧʪʦʨʘ ʟʘ IL -6 ʙʝʟ ʜʘ ʛʦ ʘʢʪʠʚʠʨʘ. 

ʀʥʜʫʮʠʨʘ ʘʧʦʧʪʦʟʘ ʚ IL-6-ʟʘʚʠʩʠʤʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʠ ʛʠ ʩʝʥʩʠʙʠʣʠʟʠʨʘ ʢʲʤ ʜʝʡʩʪʚʠ-

ʝʪʦ ʥʘ ʜʝʢʩʘʤʝʪʘʟʦʥʘ (Kastritis, Charidimou et al. 2009). 
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Bevacizumab (AvastinÈ) ʝ ʭʫʤʘʥʠʟʠʨʘʥʦ ʤʦʥʦʢʣʦʥʘʣʥʦ ʘʥʪʠʪʷʣʦ, ʢʦʝʪʦ ʩʝ ʩʚʲʨʟʚʘ ʩ 

VEGF ʠ ʙʣʦʢʠʨʘ ʬʫʥʢʮʠʠʪʝ ʤʫ. ʇʲʨʚʦʥʘʯʘʣʥʦ ʝ ʨʝʛʠʩʪʨʠʨʘʥ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʤʝʪʘʩʪʘʟʠ-

ʨʘʣ ʢʦʣʦ-ʨʝʢʪʘʣʝʥ ʢʘʨʮʠʥʦʤ. ɺ ʭʦʜ ʩʘ ʧʨʦʫʯʚʘʥʠʷ ʟʘ ʝʬʝʢʪʠʪʝ ʤʫ ʧʨʠ ʄʄ, ʚ ʢʦʤʙʠʥʘ-

ʮʠʷ ʩ ʙʦʨʪʝʟʦʤʠʙ ʠʣʠ ʩ ʣʝʥʘʣʠʜʦʤʠʜ ʠ ʜʝʢʩʘʤʝʪʘʟʦʥ (Kastritis, Charidimou et al. 2009). 

ʀʥʭʠʙʠʪʦʨʠ ʥʘ VEGFR. ʊʫʢ ʩʧʘʜʘʪ Vatalanib (PTK787/ZK 222584), GW654652, 

Semaxanib (SU5416) ʠ Pazopanib (GW786034B) (Piazza, Gurrieri et al. 2007). ʊʝ ʧʦʪʠʩʢʘʪ 

ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʠ ʤʠʛʨʘʮʠʷʪʘ ʥʘ ʄʇ, ʢʘʢʪʦ ʠ ʧʨʦʜʫʢʮʠʷʪʘ ʥʘ IL-6 ʚ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ 

ʤʠʢʨʦʩʨʝʜʘ. PTK787 ʠʥʭʠʙʠʨʘ ʩʝʣʝʢʪʠʚʥʦ VEGFR2, ʥʦ ʠʤʘ ʠʟʚʝʩʪʥʘ ʘʢʪʠʚʥʦʩʪ ʠ ʩʨʝ-

ʱʫ VEGFR1. PTK787 ʧʦʪʝʥʮʠʨʘ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʜʝʢʩʘʤʝʪʘʟʦʥʘ. ɿʘʧʦ-

ʯʥʘʪʦ ʝ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ I/II ʬʘʟʘ ʥʘ PTK787 ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʝʮʠʜʠʚʠʨʘʣ ʄʄ 

(Chng, Lau et al. 2005). MTD ʥʘ PTK787 ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʥʘʧʨʝʜʥʘʣ ʢʦʣʦʨʝʢʪʘʣʝʥ ʨʘʢ ʝ 

1 250 mg ʜʥʝʚʥʦ, ʘ ʥʘʡ-ʯʝʩʪʘʪʘ ʤʫ ʜʦʟʦʣʠʤʠʪʠʨʘʱʘ ʪʦʢʩʠʯʥʦʩʪ ʝ ʟʘʤʘʷʥʦʩʪ (Morgan, 

Krishnan et al. 2006). SU5416 ʝ ʩʝʣʝʢʪʠʚʝʥ ʠʥʭʠʙʠʪʦʨ ʥʘ VEGFR2 (Thomas, Trarbach et 

al. 2007). ʇʨʠ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ II ʬʘʟʘ SU5416 ʥʝ ʝ ʜʦʚʝʣ ʜʦ ʦʙʝʢʪʠʚʥʘ ʪʝʨʘʧʝʚ-

ʪʠʯʥʘ ʧʦʣʟʘ ʚʲʧʨʝʢʠ ʧʦʩʪʠʛʥʘʪʦ ʧʦʥʠʞʝʥʠʝ ʥʘ ʧʣʘʟʤʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ VEGF. 

ʀʥʭʠʙʠʪʦʨʠ ʥʘ IGF-1R. ɽʢʩʧʝʨʠʤʝʥʪʠ ʩ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʠ ʤʠʰʠ ʤʦʜʝʣʠ 

ʥʘ ʄʄ ʜʝʤʦʥʩʪʨʠʨʘʪ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʦʪʠʩʢʘʥʝ ʥʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʄʇ ʠ ʘʥʛʠʦʛʝ-

ʥʝʟʘʪʘ ʯʨʝʟ ʘʥʪʠʪʝʣʘ (ʥʘʧʨ. IMC-A12) ʠʣʠ IGF-1-ʧʦʜʦʙʝʥ ʧʝʧʪʠʜ, ʙʣʦʢʠʨʘʱʠ IGF-1R, 

ʢʘʢʪʦ ʠ ʯʨʝʟ NVP-ADW742 ʠ ʧʠʢʨʦʧʦʜʦʬʠʣʠʥ (ʠʥʭʠʙʠʪʦʨʠ ʥʘ ʢʠʥʘʟʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ 

IGF-1R) (Piazza, Gurrieri et al. 2007; Kastritis, Charidimou et al. 2009). ʊʝʟʠ ʧʦʜʭʦʜʠ ʧʦʩ-

ʪʠʛʘʪ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʪʫʤʦʨʥʠʷ ʪʦʚʘʨ ʠ ʥʠʚʦʪʦ ʥʘ ʩʝʨʫʤʥʠʷ ʧʘʨʘʧʨʦʪʝʠʥ ʧʨʠ ʤʠʰʠ ʤʦ-

ʜʝʣʠ ʥʘ ʄʄ. 

ʀʥʭʠʙʠʪʦʨʠ ʥʘ FGFR3. FGFR3 ʝ ʨʝʮʝʧʪʦʨ ʩ ʪʠʨʦʟʠʥʢʠʥʘʟʥʘ ʘʢʪʠʚʥʦʩʪ, ʯʠʡʪʦ ʛʝʥ ʝ 

ʤʫʪʠʨʘʣ ʧʨʠ ʦʢʦʣʦ 15% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʄʄ (Morgan, Krishnan et al. 2006). ʂʲʤ ʠʥʭʠ-

ʙʠʪʦʨʠʪʝ ʥʘ FGFR3 ʩʧʘʜʘʪ ʥʠʩʢʦʤʦʣʝʢʫʣʥʠ ʚʝʱʝʩʪʚʘ ʢʘʪʦ CHIR-258, SU5402, 

SU10991, PD173074, AB1010 ʠ PKC412, ʘ ʩʲʱʦ ʠ ʥʝʫʪʨʘʣʠʟʠʨʘʱʦʪʦ ʘʥʪʠʪʷʣʦ PRO-001 

(Piazza, Gurrieri et al. 2007; Kastritis, Charidimou et al. 2009). ʇʨʠ FGFR3-ʧʦʣʦʞʠʪʝʣʥʠ 

ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ʪʝ ʧʦʪʠʩʢʘʪ ʬʦʩʬʦʨʠʣʠʨʘʥʝʪʦ ʥʘ ERK 1/2 ʠ ʧʨʦʣʠʬʝ-

ʨʘʮʠʷʪʘ, ʧʨʝʜʠʟʚʠʢʚʘʪ ʜʠʬʝʨʝʥʮʠʘʮʠʷ ʠ ʘʧʦʧʪʦʟʘ. ɿʘ CHIR-258, SU5402 ʠ SU10991 ʠʤʘ 

ʜʘʥʥʠ ʟʘ ʝʬʝʢʪ ʠ ʧʨʠ ʤʠʰʠ ʤʦʜʝʣʠ ʥʘ ʄʄ. ɺ ʭʦʜ ʩʘ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʝ ʦʪ I ʬʘʟʘ ʥʘ 

CHIR-258 ʠ AB1010 ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʄʄ (Morgan, Krishnan et al. 2006; Kastritis, 

Charidimou et al. 2009). 
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SD-208 ʝ ʠʥʭʠʙʠʪʦʨ ʥʘ ʢʠʥʘʟʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ TGFɓïRI  (ʨʝʮʝʧʪʦʨ ʟʘ TGFɓ) (Piazza, 

Gurrieri et al. 2007). ʂʘʪʦ ʪʘʢʲʚ SD-208 ʧʦʥʠʞʘʚʘ ʩʝʢʨʝʮʠʷʪʘ ʥʘ IL-6 ʠ VEGF ʦʪ ʉʂʄʂ 

ʠ ʧʦʪʠʩʢʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʄʇ, ʠʥʜʫʮʠʨʘʥʘ ʦʪ ʘʜʭʝʟʠʷʪʘ ʠʤ ʢʲʤ ʉʂʄʂ. 

 

1.6.5. ʌʘʨʥʝʟʠʣʪʨʘʥʩʬʝʨʘʟʥʠ ʠʥʭʠʙʠʪʦʨʠ 

ʌʘʨʥʝʟʠʣʪʨʘʥʩʬʝʨʘʟʥʠʪʝ ʠʥʭʠʙʠʪʦʨʠ (ʌʊʀ) ʧʦʪʠʩʢʘʪ ʢʦʚʘʣʝʥʪʥʦʪʦ ʩʚʲʨʟʚʘʥʝ ʥʘ 

ʬʘʨʥʝʟʠʣʥʠ ʦʩʪʘʪʲʮʠ ʢʲʤ Ras ʠ ʪʘʢʘ ʧʨʝʯʘʪ ʥʘ ʘʢʪʠʚʠʨʘʥʝʪʦ ʤʫ ʠ ʩʲʦʪʚʝʪʥʦ ʥʘ ʘʢʪʠʚʠ-

ʨʘʥʝʪʦ ʥʘ MAPK (Piazza, Gurrieri et al. 2007). Ras ʦʙʘʯʝ ʤʦʞʝ ʜʘ ʩʝ ʘʢʪʠʚʠʨʘ ʠ ʯʨʝʟ ʝʥ-

ʟʠʤʘ ʛʝʨʘʥʠʣ-ʛʝʨʘʥʠʣʪʨʘʥʩʬʝʨʘʟʘ, ʢʦʡʪʦ ʥʝ ʩʝ ʠʥʭʠʙʠʨʘ ʦʪ ʌʊʀ. ʌʊʀ, ʢʦʠʪʦ ʩʝ ʠʟʫʯʘ-

ʚʘʪ ʚ ʤʦʤʝʥʪʘ, ʩʘ Tipifarnib (R11577, ZarnestraÈ), Lonafarnib (SCH66336), FTI-277 ʠ ʜʨ. 

ʊʝ ʠʥʭʠʙʠʨʘʪ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʄʇ ʠ ʠʥʜʫʮʠʨʘʪ ʘʧʦʧʪʦʟʘ ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ 

ʣʠʥʠʠ, ʨʝʟʠʩʪʝʥʪʥʠ ʢʲʤ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʮʠʪʦʩʪʘʪʠʮʠ (Chng, Lau et al. 2005). ʇʨʦʪʠʚʦ-

ʤʠʝʣʦʤʥʘʪʘ ʠʤ ʘʢʪʠʚʥʦʩʪ ʦʙʘʯʝ ʥʝ ʢʦʨʝʣʠʨʘ ʩ ʠʥʭʠʙʠʨʘʥʝʪʦ ʥʘ ʬʘʨʥʝʟʠʣʪʨʘʥʩʬʝʨʘʟʘʪʘ 

ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʤʫʪʘʮʠʠ ʚ Ras. ʀʤʘ ʜʘʥʥʠ, ʯʝ Tipifarnib  ʧʦʪʠʩʢʘ ʩʠʛʥʘʣʥʠʪʝ ʧʲʪʠʱʘ 

PI3K/AKT ʠ JAK/STAT ʧʨʠ ʄʇ ʠ ʯʝ ʘʢʪʠʚʠʨʘ Bax ʠ ʚʲʪʨʝʰʥʠʷ ʧʲʪ ʥʘ ʘʧʦʧʪʦʟʘʪʘ 

(Piazza, Gurrieri et al. 2007). ʇʨʠ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʪʠʧʠʬʘʨʥʠʙ ʦʪ II ʬʘʟʘ ʝ ʧʦʩʪʠ-

ʛʥʘʪʦ ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ 64% ʦʪ ʦʙʱʦ 43 ʧʘʮʠʝʥʪʠ ʩ ʥʘʧʨʝʜʥʘʣ ʄʄ ʠ ʠʥʪʝʥʟʠʚʥʦ ʧʨʝʜ-

ʭʦʜʥʦ ʣʝʯʝʥʠʝ (Chng, Lau et al. 2005). ʀʥʪʝʨʚʘʣʲʪ ʦʪ ʚʨʝʤʝ ʜʦ ʧʨʦʛʨʝʩʠʨʘʥʝ ʥʘ ʙʦʣʝʩʪʪʘ 

ʧʨʠ ʪʝʟʠ ʧʘʮʠʝʥʪʠ ʝ ʙʠʣ ʩʨʝʜʥʦ 4 ʤʝʩʝʮʘ, ʧʨʠ ʠʥʜʠʚʠʜʫʘʣʥʠ ʩʪʦʡʥʦʩʪʠ ʦʪ 2 ʜʦ 26 ʤʝʩʝ-

ʮʘ. ʀʟʧʦʣʟʚʘʥʘʪʘ ʜʦʟʠʨʦʚʢʘ ʝ 300 mg ʜʚʘ ʧʲʪʠ ʥʘ ʜʝʥ, ʢʘʪʦ ʩʣʝʜ ʚʩʝʢʠ 3 ʩʝʜʤʠʮʠ ʥʝʧʨʝ-

ʢʲʩʥʘʪʦ ʣʝʯʝʥʠʝ ʝ ʧʨʘʚʝʥʘ ʝʜʥʦʩʝʜʤʠʯʥʘ ʧʦʯʠʚʢʘ. ʏʝʪʠʨʠʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩʘ ʧʦʣʫ-

ʯʠʣʠ ʧʦʥʠʞʝʥʠʝ ʥʘ ʩʝʨʫʤʥʠʷ ʧʘʨʘʧʨʦʪʝʠʥ ʚ ʧʦʨʷʜʲʢ ʦʪ 25% ʜʦ 49%. ʊʝʨʘʧʠʷʪʘ ʝ ʙʠʣʘ 

ʤʥʦʛʦ ʜʦʙʨʝ ʧʦʥʦʩʠʤʘ. ʅʘʡ-ʯʝʩʪʘʪʘ ʅʃʈ ʝ ʙʠʣʘ ʫʤʦʨʘ (66%) (Armand, Burnett et al. 

2007). ɼʨʫʛʠ ʥʘʙʣʶʜʘʚʘʥʠ ʅʃʈ ʩʘ ʜʠʘʨʠʷ, ʛʘʜʝʥʝ, ʥʝʚʨʦʧʘʪʠʷ, ʘʥʝʤʠʷ ʠ ʪʨʦʤʙʦʮʠʪʦ-

ʧʝʥʠʷ. ʍʝʤʘʪʦʣʦʛʠʯʥʘʪʘ ʪʦʢʩʠʯʥʦʩʪ ʥʝ ʝ ʙʠʣʘ ʟʥʘʯʠʪʝʣʥʘ. ʊʠʧʠʬʘʨʥʠʙʲʪ ʝ ʧʦʢʘʟʘʣ 

ʦʙʝʱʘʚʘʱʠ ʨʝʟʫʣʪʘʪʠ ʠ ʧʨʠ ʦʩʪʨʘ ʤʠʝʣʦʠʜʥʘ ʣʝʚʢʝʤʠʷ (ʆʄʃ) ʠ ʤʠʝʣʦʜʠʩʧʣʘʩʪʠʯʝʥ 

ʩʠʥʜʨʦʤ. ʅʘʙʣʶʜʘʚʘʥ ʝ ʩʠʥʝʨʛʠʟʲʤ in vitro ʧʨʠ ʢʦʤʙʠʥʠʨʘʥʝʪʦ ʥʘ Bortezomib ʩ ʌʊʀ 

ʢʘʪʦ Tipifarnib ʠ Lonafarnib (Kastritis, Charidimou et al. 2009). 
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1.6.6. ʍʠʩʪʦʥ-ʜʝʘʮʝʪʠʣʘʟʥʠ ʠʥʭʠʙʠʪʦʨʠ 

ʍʠʩʪʦʥ-ʜʝʘʮʝʪʠʣʘʟʥʠʪʝ ʠʥʭʠʙʠʪʦʨʠ (ʍɼɸʀ) ʧʦʪʠʩʢʘʪ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʠ ʧʨʝʜʠʟ-

ʚʠʢʚʘʪ ʜʠʬʝʨʝʥʮʠʘʮʠʷ ʠ ʘʧʦʧʪʦʟʘ ʧʨʠ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʪʫʤʦʨʥʠ ʢʣʝʪʢʠ, ʚʢʣʶʯʠʪʝʣʥʦ 

ʄʇ (Piazza, Gurrieri et al. 2007). ʂʲʤ ʍɼɸʀ ʩʧʘʜʘʪ Vorinostat (ʩʫʙʝʨʦʠʣʘʥʠʣʠʜʭʠʜʨʦʢ-

ʩʘʤʦʚʘ ʢʠʩʝʣʠʥʘ, SAHA, ZolinzaÈ), Depsipeptide, LAQ824, Panobinostat (LBH589), Beli-

nostat (PXD101), KD5170, MS275, CI994 ʠ Tubacin (Kastritis, Charidimou et al. 2009). ʆʩ-

ʚʝʥ ʝʬʝʢʪʠʪʝ ʩʠ ʚʲʨʭʫ ʄʇ, ʪʝ ʧʦʪʠʩʢʘʪ ʧʨʦʜʫʢʮʠʷʪʘ ʥʘ IL-6 ʦʪ ʩʪʨʘʥʘ ʥʘ ʉʂʄʂ. ʍɼɸʀ 

ʧʦʥʠʞʘʚʘʪ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʘʛʨʝʟʦʤʥʠʷ ʧʲʪ ʥʘ ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ ʢʣʝʪʲʯʥʠ ʧʨʦʪʝʠʥʠ, ʢʦʝʪʦ 

ʦʙʫʩʣʘʚʷ ʩʠʥʝʨʛʠʩʪʠʯʥʠʪʝ ʠʤ ʝʬʝʢʪʠ ʩ Bortezomib (Hideshima and Anderson 2007). 

Vorinostat ʝ ʨʝʛʠʩʪʨʠʨʘʥ ʦʪ FDA ʧʨʝʟ 2006 ʛ. ʩ ʧʦʢʘʟʘʥʠʝ ʢʦʞʥʠ ʧʨʦʷʚʠ ʧʨʠ ʧʘʮʠ-

ʝʥʪʠ ʩ ʢʦʞʝʥ ʊ-ʢʣʝʪʲʯʝʥ ʣʠʤʬʦʤ. ɺʦʨʠʥʦʩʪʘʪʲʪ ʠʥʭʠʙʠʨʘ ʭʠʩʪʦʥʜʝʘʮʝʪʠʣʘʟʠ ʦʪ I ʢʣʘʩ 

(HDAC1, HDAC2 ʠ HDAC3) ʠ II ʢʣʘʩ (HDAC6). ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ ʩʝ ʧʦʚʠʰʘʚʘ ʝʢʩʧʨʝ-

ʩʠʷʪʘ ʥʘ p21
WAF1

, p53 ʠ ʛʦʣʷʤ ʙʨʦʡ ʧʨʦʘʧʦʧʪʦʪʠʯʥʠ ʧʨʦʪʝʠʥʠ, ʜʝʬʦʩʬʦʨʠʣʠʨʘ ʩʝ Rb ʠ 

ʩʝ ʦʪʢʣʶʯʚʘ ʘʧʦʧʪʦʟʘ. ʀʥʪʝʨʝʩʥʦ ʝ, ʯʝ Vorinostat ʠʥʜʫʮʠʨʘ ʬʨʘʛʤʝʥʪʘʮʠʷ ʥʘ PARP ʙʝʟ 

ʜʘ ʘʢʪʠʚʠʨʘ ʢʘʩʧʘʟʠʪʝ (Hideshima and Anderson 2007). ʇʦʚʠʰʘʚʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ 

ʄʇ ʢʲʤ Bortezomib, Thalidomide ʠ Dexamethasone (Kastritis, Charidimou et al. 2009). 

ʀʤʘ ʦʙʝʱʘʚʘʱʠ ʜʘʥʥʠ ʦʪ ʥʷʢʦʣʢʦ ʧʨʦʫʯʚʘʥʠʷ ʦʪ I ʬʘʟʘ, ʚ ʢʦʠʪʦ Vorinostat (ʩʘʤʦʩʪʦʷ-

ʪʝʣʥʦ ʠʣʠ ʩ ʜʨʫʛʠ ʣʝʢʘʨʩʪʚʘ) ʝ ʧʨʠʣʘʛʘʥ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʥʘʧʨʝʜʥʘʣ ʄʄ. ɺ ʭʦʜ ʩʘ ʧʨʦʫ-

ʯʚʘʥʠʷ ʦʪ II ʠ II I ʬʘʟʘ ʥʘ ʢʦʤʙʠʥʘʮʠʠ ʩ ʙʦʨʪʝʟʦʤʠʙ (Piazza, Gurrieri et al. 2007; Laubach, 

Mahindra et al. 2009; Stewart 2009). ʅʘʡ-ʯʝʩʪʠʪʝ ʩʝʨʠʦʟʥʠ ʅʃʈ, ʢʦʠʪʦ ʧʨʝʜʠʟʚʠʢʚʘ ʩʘ 

ʙʝʣʦʜʨʦʙʥʘ ʝʤʙʦʣʠʷ (4,7%) ʠ ʘʥʝʤʠʷ (2,3%). 

LAQ 824 ʝ 200 ʧʲʪʠ ʧʦ-ʘʢʪʠʚʝʥ ʦʪ Vorinostat. IC50 ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ in vitro ʝ ʦʪ 

ʧʦʨʷʜʲʢʘ ʥʘ 100 nM. ʇʦʢʘʟʘʣ ʝ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʚ ʤʠʰʠ ʤʦʜʝʣ ʥʘ ʄʄ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ Vo-

rinostat ʘʢʪʠʚʠʨʘ ʢʘʩʧʘʟʠʪʝ (Hideshima and Anderson 2007). 

Panobinostat (LBH 589) ʠʤʘ ʩʭʦʜʥʠ ʩʚʦʡʩʪʚʘ ʩ LAQ824, ʥʦ ʝ ʧʦ-ʘʢʪʠʚʝʥ ʦʪ ʥʝʛʦ. ɺ 

ʭʦʜ ʝ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ II ʬʘʟʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʄʄ. ʉʨʝʜ ʩʝʨʠʦʟʥʠʪʝ ʅʃʈ ʚʣʠʟʘʪ 

ʨʘʟʣʠʯʥʠ ʮʠʪʦʧʝʥʠʠ (Hideshima and Anderson 2007).  

Belinostat (PXD101) ʠʤʘ ʥʝ ʩʘʤʦ ʧʨʷʢ ʘʥʪʠʤʠʝʣʦʤʝʥ ʝʬʝʢʪ, ʥʦ ʤʦʞʝ ʠ ʜʘ ʠʥʭʠʙʠʨʘ 

ʦʩʪʝʦʢʣʘʩʪʦʛʝʥʝʟʘʪʘ. ʇʦʪʝʥʮʠʨʘ ʝʬʝʢʪʠʪʝ ʥʘ ʙʦʨʪʝʟʦʤʠʙʘ (Kastritis, Charidimou et al. 

2009). 
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1.6.7. ʀʥʭʠʙʠʪʦʨʠ ʥʘ Hsp90 

Geldanamycin (GA) ʠ Tanespimycin (17-AAG, 17-ʘʣʠʣʘʤʠʥʦ-17-ʜʝʤʝʪʦʢʩʠʛʝʣʜʘʥʘ-

ʤʠʮʠʥ) ʩʘ ʠʥʭʠʙʠʪʦʨʠ ʥʘ ʰʘʧʝʨʦʥʘ Hsp90, ʣʦʢʘʣʠʟʠʨʘʥ ʚ ʮʠʪʦʟʦʣʘ, ʠ ʥʘ ʥʝʛʦʚʠʷ ʭʦʤʦ-

ʣʦʛ Grp94, ʣʦʢʘʣʠʟʠʨʘʥ ʚ ɽʇʈ (Sydor, Normant et al. 2006). GA ʠ 17-AAG ʧʦʪʠʩʢʘʪ ʝʢʩ-

ʧʨʝʩʠʷʪʘ ʥʘ ʨʝʮʝʧʪʦʨʠʪʝ ʟʘ IGF-1 ʠ IL-6, ʧʦʥʠʞʘʚʘʪ ʥʠʚʘʪʘ ʥʘ Akt, Raf, IKK, FLIP, 

XIAP ʠ cIAP ʠ ʧʦʪʠʩʢʘʪ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ NF-əB ʠ ʪʝʣʦʤʝʨʘʟʘʪʘ (Mitsiades, Mitsiades et 

al. 2002). ɺ ʨʝʟʫʣʪʘʪ, GA ʠ 17-AAG ʠʥʜʫʮʠʨʘʪ ʘʧʦʧʪʦʟʘ ʧʨʠ ʨʘʟʣʠʯʥʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲ-

ʯʥʠ ʣʠʥʠʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʪʘʢʠʚʘ ʨʝʟʠʩʪʝʥʪʥʠ ʥʘ ʜʝʢʩʘʤʝʪʘʟʦʥ, ʘʥʪʨʘʮʠʢʣʠʥʠ, ʪʘʣʠʜʦ-

ʤʠʜ ʠ ʙʦʨʪʝʟʦʤʠʙ. 17-AAG ʝ ʧʦʢʘʟʘʣ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʧʨʠ ʤʠʰʠ ʤʦʜʝʣ ʥʘ ʄʄ ʠ ʧʨʠ ʧʘ-

ʮʠʝʥʪʠ ʩ ʄʄ ʚ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ I ʬʘʟʘ (Morgan, Krishnan et al. 2006). ʇʨʦʫʯʚʘʥʝ 

ʦʪ II ʬʘʟʘ ʥʘ ʢʦʤʙʠʥʘʮʠʷ ʩ ʙʦʨʪʝʟʦʤʠʙ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʝʮʠʜʠʚʠʨʘʣ ʠ ʨʝʬʨʘʢʪʝʨʝʥ ʄʄ 

ʧʦʢʘʟʚʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʪʝʨʘʧʝʚʪʠʯʝʥ ʨʝʟʫʣʪʘʪ ʧʨʠ 44% ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʢʘʪʦ ʧʦʚʝʯʝ ʦʪ ʧʦ-

ʣʦʚʠʥʘʪʘ ʦʪ ʪʷʭ ʩʘ ʙʠʣʠ ʨʝʟʠʩʪʝʥʪʥʠ ʢʲʤ Bortezomib (Kastritis, Charidimou et al. 2009). ɺ 

ʭʦʜ ʝ ʧʨʦʫʯʚʘʥʝ ʦʪ III  ʬʘʟʘ (Laubach, Mahindra et al. 2009). ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʝʜʠʤʩʪʚʘʪʘ 

ʩʠ ʧʨʝʜ GA ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʪʦʢʩʠʯʥʦʩʪʪʘ, 17-AAG ʠʤʘ ʝʜʠʥ ʩʲʱʝʩʪʚʝʥ ʥʝʜʦʩʪʘʪʲʢ ï 

ʤʥʦʛʦ ʤʘʣʢʘ ʨʘʟʪʚʦʨʠʤʦʩʪ ʚʲʚ ʚʦʜʘ, ʢʦʷʪʦ ʥʘʣʘʛʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʪʦʢʩʠʯʥʠ ʦʨʛʘʥʠʯʥʠ 

ʨʘʟʪʚʦʨʠʪʝʣʠ ʢʘʪʦ ɼʄʉʆ ʠʣʠ ʘʣʝʨʛʝʥʥʠ ʝʤʫʣʛʘʪʦʨʠ ʢʘʪʦ Cremophor (Sydor, Normant et 

al. 2006). IPI -504 ʝ ʭʠʜʨʦʭʠʥʦʥʥʘ ʬʦʨʤʘ ʥʘ 17-AAG ʠ ʝ ʤʥʦʛʦ ʜʦʙʨʝ ʨʘʟʪʚʦʨʠʤ ʚʲʚ ʚʦ-

ʜʘ. ɺʩʲʱʥʦʩʪ ʧʨʠ ʬʠʟʠʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ IPI-504 ʠ 17-AAG ʤʦʛʘʪ ʚʟʘʠʤʥʦ ʜʘ ʩʝ ʧʨʝʚ-

ʨʲʱʘʪ ʠ ʧʨʠ ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ ʢʦʝʪʦ ʠ ʜʘ ʝ ʦʪ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʨʘʚʥʦʚʝʩʠʝ ʟʘ 

ʧʦ-ʤʘʣʢʦ ʦʪ 5 ʤʠʥʫʪʠ. ʍʠʜʨʦʭʠʥʦʥʥʘʪʘ ʬʦʨʤʘ (IPI-504) ʠʤʘ ʦʢʦʣʦ 2 ʧʲʪʠ ʧʦ-ʛʦʣʷʤ 

ʘʬʠʥʠʪʝʪ ʢʲʤ Hsp90 ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʭʠʥʦʥʥʘʪʘ ʬʦʨʤʘ (17-AAG). ʆʪʢʨʠʪ ʝ ʩʠʥʝʨʛʠʟʲʤ ʚ 

ʜʝʡʩʪʚʠʝʪʦ ʥʘ IPI-504 ʠ ʙʦʨʪʝʟʦʤʠʙ. IPI-504 ʝ ʚʲʚ ʚʪʦʨʘ ʬʘʟʘ ʥʘ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ 

ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʄʄ. 17-DMAG  ʝ ʜʨʫʛ ʧʨʝʜʩʪʘʚʠʪʝʣ, ʢʦʡʪʦ ʩʲʱʦ ʝ ʚʦʜʥʦ-ʨʘʟʪʚʦʨʠʤ 

(Hideshima and Anderson 2007). BIIB 021 ʝ ʧʲʨʚʠʷʪ ʠʥʭʠʙʠʪʦʨ ʥʘ Hsp90 ʩ ʜʦʙʨʘ ʙʠʦʥʘ-

ʣʠʯʥʦʩʪ ʩʣʝʜ ʧʝʨʦʨʘʣʥʦ ʧʨʠʣʦʞʝʥʠʝ ʠ ʚʝʯʝ ʝ ʚ ʧʲʨʚʘ ʬʘʟʘ ʥʘ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ 

(Sydor, Normant et al. 2006). 

 

1.6.8. ɸʣʢʠʣʬʦʩʬʦʭʦʣʠʥʠ, ʢʫʨʢʫʤʠʥ ʠ ʘʨʩʝʥʦʚʠ ʧʨʦʠʟʚʦʜʥʠ 

ʊʝʟʠ ʚʲʧʨʦʩʠ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʧʦʜʨʦʙʥʦ ʧʦ-ʥʘʪʘʪʲʢ, ʩʲʦʪʚ. ʚ ʛʣʘʚʠ I.2, I.3 ʠ I.4. 
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1.6.9. ɼʨʫʛʠ 

Elotuzumab (HuLuc63) ʝ ʤʦʥʦʢʣʦʥʘʣʥʦ ʘʥʪʠʪʷʣʦ ʩʨʝʱʫ CS1 (ʛʣʠʢʦʧʨʦʪʝʠʥ, ʢʦʡʪʦ 

ʦʙʠʢʥʦʚʝʥʦ ʝ ʝʢʩʧʨʝʩʠʨʘʥ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʄʇ). ʇʨʝʜʢʣʠʥʠʯʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʩʚʠ-

ʜʝʪʝʣʩʪʚʘʪ ʟʘ ʚʠʩʦʢʘ ʘʥʪʠʤʠʝʣʦʤʥʘ ʘʢʪʠʚʥʦʩʪ ʠ ʩʠʥʝʨʛʠʟʲʤ ʩ ʜʝʢʩʘʤʝʪʘʟʦʥ. ɺ ʭʦʜ ʩʘ 

ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʥʘ HuLuc63 ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ Bortezomib ʠ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ Lenali-

domide/Dexamethasone (Kastritis, Charidimou et al. 2009). 

Milatuzumab  ʝ ʘʥʪʠʪʷʣʦ ʩʨʝʱʫ CD74 ï ʤʝʤʙʨʘʥʝʥ ʧʨʦʪʝʠʥ, ʝʢʩʧʨʝʩʠʨʘʥ ʧʨʠ ʤʥʦʛʦ 

ʭʝʤʘʪʦʣʦʛʠʯʥʠ ʥʝʦʧʣʘʟʤʠ. ʇʨʠ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ I ʬʘʟʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʄʄ ʝ ʥʘ-

ʙʣʶʜʘʚʘʥʘ ʜʦʙʨʘ ʧʦʥʦʩʠʤʦʩʪ, ʘ ʧʨʠ ʥʷʢʦʠ ʧʘʮʠʝʥʪʠ ʠ ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ 

(Berkova, Tao et al. 2010). 

TRAIL/Apo2L  (TNF-ʩʨʦʜʝʥ ʘʧʦʧʪʦʟʦ-ʠʥʜʫʮʠʨʘʱ ʣʠʛʘʥʜ/ʘʧʦʧʪʦʟʝʥ ʣʠʛʘʥʜ 2) ʠʤʘ 

ʦʩʦʙʝʥʦʪʦ ʩʚʦʡʩʪʚʦ ʜʘ ʠʥʜʫʮʠʨʘ ʘʧʦʧʪʦʟʘ ʚ ʪʫʤʦʨʥʠʪʝ, ʥʦ ʥʝ ʠ ʚ ʥʦʨʤʘʣʥʠʪʝ ʢʣʝʪʢʠ. 

ʊʦʡ ʧʨʝʜʠʟʚʠʢʚʘ ʘʧʦʧʪʦʟʘ ʠ ʧʨʠ ʄʇ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ ʜʘʣʠ ʩʘ ʨʝʟʠʩʪʝʥʪʥʠ ʢʲʤ ʮʠ-

ʪʦʩʪʘʪʠʮʠ ʠʣʠ ʥʝ (Piazza, Gurrieri et al. 2007). TRAIL/Apo2L ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘ ʪʫ-

ʤʦʨʥʠʷ ʪʦʚʘʨ ʧʨʠ ʤʠʰʠ ʤʦʜʝʣ ʥʘ ʄʄ. ɼʦʢʩʦʨʫʙʠʮʠʥʲʪ ʧʦʚʠʰʘʚʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ 

TRAIL-R2 (ʨʝʮʝʧʪʦʨ ʟʘ TRAIL/Apo2L; ʠʟʚʝʩʪʝʥ ʠ ʢʘʪʦ DR5) ʠ ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʧʦʪʝʥ-

ʮʠʨʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ TRAIL/Apo2L ʚʲʨʭʫ ʄʇ. ʉʠʥʝʨʛʠʟʲʤ ʝ ʫʩʪʘʥʦʚʝʥ ʠ ʧʨʠ ʢʦʤʙʠʥʠ-

ʨʘʥʝ ʥʘ TRAIL/Apo2L ʩ ʙʦʨʪʝʟʦʤʠʙ ʠʣʠ ʣʝʥʘʣʠʜʦʤʠʜ (Mitsiades, Mitsiades et al. 2002). 

Mapatumumab (HGS-ETR1) ʠ Lexatumumab (HGS-ETR2) ʩʘ ʤʦʥʦʢʣʦʥʘʣʥʠ ʘʥʪʠʪʝʣʘ 

ʩ ʘʛʦʥʠʩʪʠʯʥʘ ʘʢʪʠʚʥʦʩʪ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʦ TRAIL-R1 (DR4) ʠ TRAIL-R2 (DR5) 

(Menoret, Gomez-Bougie et al. 2006). ʇʨʝʜʠʤʩʪʚʘ ʥʘ ʪʝʟʠ ʘʥʪʠʪʝʣʘ ʩʘ ʧʦ-ʜʲʣʛʠʷʪ ʠʤ 

ʧʣʘʟʤʝʥ ʧʦʣʫʞʠʚʦʪ ʚ ʩʨʘʚʥʝʥʠʝ ʩ TRAIL/Apo2L ʠ ʥʝʠʥʭʠʙʠʨʘʥʝʪʦ ʠʤ ʦʪ ʦʩʪʝʦʧʨʦʪʝʛʝ-

ʨʠʥ, ʢʦʡʪʦ ʩʝ ʩʨʝʱʘ ʚ ʟʘʚʠʰʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʚ ʧʣʘʟʤʘʪʘ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʄʄ. HGS-ETR1 ʠ 

HGS-ETR2 ʧʨʝʜʠʟʚʠʢʚʘʪ ʘʧʦʧʪʦʟʘ ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʠ ʄʇ ʠʟʦʣʠʨʘʥʠ ʦʪ 

ʧʘʮʠʝʥʪʠ. ɸʥʪʠʪʷʣʦʪʦ HGS-ETR1 ʝ ʝʬʝʢʪʠʚʥʦ ʩʨʝʱʫ ʧʦ-ʛʦʣʷʤ ʙʨʦʡ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯ-

ʥʠ ʣʠʥʠʠ ʠ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʧʨʠ ʧʦ-ʥʠʩʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ HGS-ETR2. 

ʂʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʦʪ I ʬʘʟʘ ʧʦʢʘʟʚʘʪ, ʯʝ Mapatumumab ʠ Lexatumumab ʤʦʛʘʪ ʜʘ ʙʲ-

ʜʘʪ ʧʨʠʣʘʛʘʥʠ ʙʝʟʦʧʘʩʥʦ ʚ ʜʦʟʘ 10 mg/kg i.v. ʥʘ ʚʩʝʢʠ ʜʚʝ ʩʝʜʤʠʮʠ (Tolcher, Mita et al. 

2007; Wakelee, Patnaik et al. 2010). ʅʘʡ-ʯʝʩʪʠʪʝ ʅʃʈ ʩʘ ʦʪʧʘʜʥʘʣʦʩʪ, ʪʨʝʩʢʘ ʠ ʤʠʘʣʛʠʷ. 

ɺ ʭʦʜ ʩʘ ʧʨʦʫʯʚʘʥʠʷ ʦʪ II ʬʘʟʘ ʧʨʠ ʨʘʟʣʠʯʥʠ ʥʝʦʧʣʘʟʤʠ. 

Sirolimus (Rapamycin), Temsirolimus (CCI -779) ʠ Everolimus (RAD001) ʩʘ ʠʥʭʠʙʠ-

ʪʦʨʠ ʥʘ mTOR ï ʩʝʨʠʥ/ʪʨʝʦʥʠʥ-ʢʠʥʘʟʘ, ʢʦʷʪʦ ʨʝʛʫʣʠʨʘ ʪʨʘʥʩʢʨʠʧʮʠʷʪʘ, ʧʨʦʣʠʬʝʨʘʮʠʷ-



I. ʃʠʪʝʨʘʪʫʨʝʥ ʦʙʟʦʨ ï ʄʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ 

45 
 

ʪʘ ʠ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ. ʊʝ ʧʦʚʠʰʘʚʘʪ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ p27
Kip1

 ʠ ʧʦʥʠʞʘʚʘʪ ʥʠʚʘʪʘ ʥʘ c-myc 

ʠ ʥʘ ʮʠʢʣʠʥʠʪʝ ʦʪ ʪʠʧ D, ʢʘʪʦ ʪʘʢʘ ʧʦʪʠʩʢʘʪ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʠ ʠʥʜʫʮʠʨʘʪ ʘʧʦʧʪʦʟʘ 

(Hideshima and Anderson 2007). ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʠʤʘʪ ʘʥʪʠʤʠʝʣʦʤʥʘ ʘʢʪʠʚʥʦʩʪ ʠ ʫʯʘʩʪ-

ʚʘʪ ʚ ʩʠʥʝʨʛʠʩʪʠʯʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ Dexamethasone, Lenalidomide ʠ Tanespimycin 

(Kastritis, Charidimou et al. 2009). 

ʀʥʭʠʙʠʪʦʨʠ ʥʘ p38 MAPK. ʉʠʛʥʘʣʥʘʪʘ ʪʨʘʥʩʜʫʢʮʠʷ ʯʨʝʟ p38 MAPK ʘʢʪʠʚʠʨʘ ʩʠʥ-

ʪʝʟʘ ʥʘ ʨʝʜʠʮʘ ʧʨʦʚʲʟʧʘʣʠʪʝʣʥʠ ʮʠʪʦʢʠʥʠ, ʚʢʣʶʯʠʪʝʣʥʦ IL-1ɓ, IL-6 ʠ TNF, ʠʤʘʱʠ 

ʢʣʶʯʦʚʦ ʟʥʘʯʝʥʠʝ ʧʨʠ ʄʄ. SCIO-469 ʝ ʠʥʭʠʙʠʪʦʨ ʥʘ p38 MAPK ʠ ʢʘʪʦ ʪʘʢʲʚ ʧʦʪʠʩʢʘ 

ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʠ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʄʇ ʚ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ, ʤʘʢʘʨ ʠ ʚ ʥʝ 

ʦʩʦʙʝʥʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ (Morgan, Krishnan et al. 2006). ʆʪ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ ʦʙʘʯʝ ʝ ʬʘʢ-

ʪʲʪ, ʯʝ SCIO-469 ʧʨʦʪʠʚʦʜʝʡʩʪʚʘ ʥʘ ʧʦʚʠʰʝʥʘʪʘ ʝʢʩʧʨʝʩʠʷ ʥʘ Hsp27, ʢʦʷʪʦ ʝ ʚʘʞʝʥ ʤʝ-

ʭʘʥʠʟʲʤ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʙʦʨʪʝʟʦʤʠʙ (Piazza, Gurrieri et al. 2007). ʊʘʢʘ 

SCIO-469 ʚʲʟʚʨʲʱʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʨʝʟʠʩʪʝʥʪʥʠʪʝ ʢʲʤ ʙʦʨʪʝʟʦʤʠʙ ʄʇ ʠ ʧʦʪʝʥ-

ʮʠʨʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʙʦʨʪʝʟʦʤʠʙʘ ʜʘ ʧʨʝʜʠʟʚʠʢʚʘ ʘʧʦʧʪʦʟʘ ʧʨʠ ʯʫʚʩʪʚʠʪʝʣʥʠ ʄʇ. ʆʩ-

ʚʝʥ ʪʦʚʘ ʠʥʭʠʙʠʨʘʥʝʪʦ ʥʘ p38 MAPK ʧʨʘʚʠ ʜʝʥʜʨʠʪʥʠʪʝ ʢʣʝʪʢʠ ʧʦ-ʩʧʦʩʦʙʥʠ ʜʘ ʟʘʜʝʡ-

ʩʪʚʘʪ ʠʤʫʥʝʥ ʦʪʛʦʚʦʨ ʩʨʝʱʫ ʄʇ ʠ ʧʦʪʠʩʢʘ ʦʩʪʝʦʢʣʘʩʪʦʛʝʥʝʟʘʪʘ. SCIO-469 ʩʝ ʧʨʦʫʯʚʘ 

ʢʘʢʪʦ ʢʘʪʦ ʤʦʥʦʪʝʨʘʧʠʷ, ʪʘʢʘ ʠ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʙʦʨʪʝʟʦʤʠʙ, ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʝʮʠʜʠʚʠ-

ʨʘʣ ʠ ʨʝʬʨʘʢʪʝʨʝʥ ʄʄ. BIRB-796 ʝ ʜʨʫʛ ʠʥʭʠʙʠʪʦʨ ʥʘ p38 MAPK, ʢʦʡʪʦ ʟʘʩʝʛʘ ʝ ʥʘ 

ʝʪʘʧ in vitro ʠʟʩʣʝʜʚʘʥʠʷ (Yasui, Hideshima et al. 2007). ʊʦʡ ʩʲʱʦ ʧʦʪʝʥʮʠʨʘ ʜʝʡʩʪʚʠʝʪʦ 

ʥʘ Bortezomib ʠ 17-AAG. 

ʀʥʭʠʙʠʪʦʨʠ ʥʘ ʄɽʂ1/2. AZD6244 ʠʥʭʠʙʠʨʘ ʜʚʝʪʝ ʠʟʦʬʦʨʤʠ ʥʘ ʢʠʥʘʟʘʪʘ MEK ʠ 

ʠʥʜʫʮʠʨʘ ʘʧʦʧʪʦʟʘ ʚ ʄʇ. ʆʩʚʝʥ ʪʦʚʘ ʧʦʪʠʩʢʘ ʦʪʜʝʣʷʥʝʪʦ ʥʘ ʦʩʪʝʦʢʣʘʩʪ-ʘʢʪʠʚʠʨʘʱʠ 

ʬʘʢʪʦʨʠ ʦʪ ʄʇ (Kastritis, Charidimou et al. 2009). 

PS-1145  ʝ ʩʠʥʪʝʪʠʯʝʥ ʩʝʣʝʢʪʠʚʝʥ ʠʥʭʠʙʠʪʦʨ ʥʘ IKK, ʢʦʡʪʦ ʩʲʱʦ ʦʢʘʟʚʘ ʘʥʪʠʧʨʦʣʠ-

ʬʝʨʘʪʠʚʝʥ ʠ ʧʨʦʘʧʦʧʪʦʪʠʯʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʄʇ (Piazza, Gurrieri et al. 2007). ɿʘʩʝʛʘ ʝ ʚ 

ʝʪʘʧ ʥʘ in vitro ʠʟʩʣʝʜʚʘʥʠʷ. 

Seliciclib (CYC202, R-ʨʦʩʢʦʚʠʪʠʥ) ʝ ʠʥʭʠʙʠʪʦʨ ʥʘ ʮʠʢʣʠʥ-ʟʘʚʠʩʠʤʠʪʝ ʢʠʥʘʟʠ. ʉʝ-

ʣʠʮʠʢʣʠʙʲʪ ʧʨʝʜʠʟʚʠʢʚʘ ʜʝʬʦʩʬʦʨʠʣʠʨʘʥʝ ʠ ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʘ II, ʢʦʝʪʦ 

ʚʦʜʠ ʜʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʧʨʦʪʝʠʥʠʪʝ ʩ ʢʲʩ ʧʦʣʫʞʠʚʦʪ, ʢʘʪʦ Mcl-1 (Morgan, 

Krishnan et al. 2006). ʇʦʥʠʞʘʚʘʥʝʪʦ ʥʘ Mcl-1 ʩʘʤʦ ʧʦ ʩʝʙʝ ʩʠ ʝ ʜʦʩʪʘʪʲʯʥʦ ʜʘ ʧʨʝʜʠʟ-

ʚʠʢʘ ʘʧʦʧʪʦʟʘ ʥʘ ʄʇ. 
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Oblimersen (G3139, GenasenseÈ) ʝ ʘʥʪʠʩʝʥʩ-ʦʣʠʛʦʥʫʢʣʝʦʪʠʜ, ʥʘʩʦʯʝʥ ʩʨʝʱʫ ʠʈʅʂ 

ʟʘ ʩʠʥʪʝʟ ʥʘ Bcl-2. ʊʦʡ ʧʨʦʥʠʢʚʘ ʜʦʩʪʘʪʲʯʥʦ ʜʦʙʨʝ ʚ ʄʇ, ʧʦʥʠʞʘʚʘ ʥʠʚʦʪʦ ʥʘ Bcl-2 ʠ 

ʩʝʥʩʠʙʠʣʠʟʠʨʘ ʄʇ ʢʲʤ ʣʝʢʘʨʩʪʚʘ ʧʨʝʜʠʟʚʠʢʚʘʱʠ ʘʧʦʧʪʦʟʘ, ʢʘʪʦ ʜʝʢʩʘʤʝʪʘʟʦʥ ʠ ʜʦʢʩʦ-

ʨʫʙʠʮʠʥ (Chng, Lau et al. 2005). ʇʨʠ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ II ʬʘʟʘ Oblimersen ʙʠʣ ʧʨʠ-

ʣʦʞʝʥ ʩʲʚʤʝʩʪʥʦ ʩ VAD ʧʨʠ 10 ʧʘʮʠʝʥʪʠ, ʧʦʣʫʯʠʣʠ ʠʥʪʝʥʟʠʚʥʘ ʧʨʝʜʭʦʜʥʘ ʪʝʨʘʧʠʷ. 

ʇʨʠ ʯʝʪʠʨʠʤʘ ʧʘʮʠʝʥʪʠ ʙʠʣ ʥʘʙʣʶʜʘʚʘʥ ʯʘʩʪʠʯʝʥ ʪʝʨʘʧʝʚʪʠʯʝʥ ʦʪʛʦʚʦʨ, ʘ ʧʨʠ ʦʱʝ 

ʪʨʠʤʘ ï ʤʠʥʠʤʘʣʝʥ ʪʘʢʲʚ. ʇʨʠ ʪʦʚʘ ʧʝʪʠʤʘ ʦʪ ʦʙʱʦ ʩʝʜʝʤʪʝ ʧʦʚʣʠʷʥʠ ʧʘʮʠʝʥʪʘ ʙʠʣʠ ʩ 

ʠʩʪʦʨʠʷ ʟʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ VAD. ʇʨʠ ʜʨʫʛʦ ʧʦʜʦʙʥʦ ʧʨʦʫʯʚʘʥʝ G3139 ʙʠʣ ʢʦʤʙʠ-

ʥʠʨʘʥ ʩ ʜʝʢʩʘʤʝʪʘʟʦʥ ʠ ʪʘʣʠʜʦʤʠʜ ʧʨʠ 33 ʧʘʮʠʝʥʪʠ. ʅʘʙʣʶʜʘʚʘʥʠ ʩʘ 2 ʧʲʣʥʠ ʨʝʤʠʩʠʠ, 

4 ʧʦʯʪʠ ʧʲʣʥʠ ʨʝʤʠʩʠʠ, 12 ʯʘʩʪʠʯʥʠ ʨʝʤʠʩʠʠ ʠ 6 ʤʠʥʠʤʘʣʥʠ ʦʪʛʦʚʦʨʘ (Badros, 

Goloubeva et al. 2005). ʉʨʝʜʥʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʨʝʤʠʩʠʠʪʝ ʙʠʣʘ 13 ʤʝʩʝʮʘ, ʘ ʧʨʝ-

ʞʠʚʷʝʤʦʩʪʪʘ 17,4 ʤʝʩʝʮʘ. ʇʨʦʫʯʚʘʥʝ ʦʪ III  ʬʘʟʘ ʥʘ ʢʦʤʙʠʥʘʮʠʷʪʘ Oblimersen/Dexa-

methasone ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʝʮʠʜʠʚʠʨʘʣ ʠ ʨʝʬʨʘʢʪʝʨʝʥ ʤʠʝʣʦʤ ʦʙʘʯʝ ʥʝ ʧʦʢʘʟʚʘ ʢʣʠʥʠ-

ʯʥʘ ʝʬʝʢʪʠʚʥʦʩʪ (Chanan-Khan, Niesvizky et al. 2009). 

ABT-737 ʝ BH3-ʤʠʤʝʪʠʢ. ʉʚʲʨʟʚʘ ʩʝ ʩ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʪʝ ʧʨʦʪʝʠʥʠ Bcl-2 ʠ Bcl-XL ʠ 

ʛʠ ʠʥʘʢʪʠʚʠʨʘ, ʢʘʪʦ ʪʘʢʘ ʠʥʜʫʮʠʨʘ ʘʧʦʧʪʦʟʘ. ɸʥʪʠʤʠʝʣʦʤʥʠʷʪ ʤʫ ʝʬʝʢʪ in vitro ʥʝ ʩʝ 

ʥʘʨʫʰʘʚʘ ʦʪ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ IL-6 ʠʣʠ VEGF. ʋʯʘʩʪʚʘ ʚ ʩʠʥʝʨʛʠʩʪʠʯʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩ Bortezomib, Melphalan ʠ Dexamethasone (Kastritis, Charidimou et al. 2009). 

2-ʤʝʪʦʢʩʠʝʩʪʨʘʜʠʦʣʲʪ (2-ʄɽ) ʝ ʝʩʪʝʩʪʚʝʥ ʤʝʪʘʙʦʣʠʪ ʥʘ ʝʩʪʨʘʜʠʦʣʘ, ʢʦʡʪʦ ʧʨʦʷʚʷʚʘ 

ʠʟʷʚʝʥʘ ʧʨʦʪʠʚʦʪʫʤʦʨʥʘ ʠ ʘʥʪʠʘʥʛʠʦʛʝʥʥʘ ʘʢʪʠʚʥʦʩʪ (Chng, Lau et al. 2005). ɸʬʠʥʠʪʝ-

ʪʲʪ ʤʫ ʢʲʤ ʝʩʪʨʦʛʝʥʦʚʠʪʝ ʨʝʮʝʧʪʦʨʠ ʝ ʤʥʦʛʦ ʥʠʩʲʢ ʠ ʪʦʯʥʠʷʪ ʤʫ ʤʝʭʘʥʠʟʲʤ ʥʘ ʜʝʡʩʪ-

ʚʠʝ ʥʝ ʝ ʠʟʚʝʩʪʝʥ. 2-ʄɽ ʧʨʝʦʜʦʣʷʚʘ ʧʨʦʪʝʢʪʠʚʥʠʷ ʝʬʝʢʪ ʥʘ IL-6 ʠ IGF-1, ʧʦʥʠʞʘʚʘ ʩʝʢ-

ʨʝʮʠʷʪʘ ʥʘ VEGF ʠ IL-6 ʦʪ ʉʂʄʂ ʠ ʧʨʝʜʠʟʚʠʢʚʘ ʘʧʦʧʪʦʟʘ ʥʘ ʄʇ. 2-ʄɽ ʜʝʡʩʪʚʘ ʩʠʥʝʨ-

ʛʠʩʪʠʯʥʦ ʩ ʜʝʢʩʘʤʝʪʘʟʦʥ, ʘʨʩʝʥʠʢ, ʪʘʣʠʜʦʤʠʜ ʠ ʙʦʨʪʝʟʦʤʠʙ (Gao and Hou 2005; Zhou, 

Hou et al. 2008). ʇʨʠ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ II ʬʘʟʘ ʧʨʠ 60 ʧʘʮʠʝʥʪʠ ʩ ʨʝʮʠʜʠʚʠʨʘʣ 

ʄʄ ʤʦʥʦʪʝʨʘʧʠʷ ʩ 2-ʄɽ ʥʝ ʝ ʧʦʩʪʠʛʥʘʪʘ ʨʝʤʠʩʠʷ ʧʨʠ ʥʠʪʦ ʝʜʠʥ ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʥʦ ʝ 

ʥʘʙʣʶʜʘʚʘʥʦ ʟʥʘʯʠʪʝʣʥʦ ʟʘʙʘʚʷʥʝ ʥʘ ʧʨʦʛʨʝʩʠʷʪʘ ʥʘ ʙʦʣʝʩʪʪʘ (Rajkumar, Richardson et 

al. 2007). 
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1.7. ɿʘʢʣʶʯʝʥʠʝ 

ʅʘʧʨʝʜʲʢʲʪ ʚ ʧʦʟʥʘʥʠʝʪʦ ʟʘ ʙʠʦʣʦʛʠʷʪʘ ʥʘ ʄʄ ʧʦʟʚʦʣʠ Ăʧʨʠʮʝʣʚʘʥʝʪʦò ʥʘ ʥʦ-

ʚʠ ʣʝʢʘʨʩʪʚʘ ʚ ʩʪʨʫʢʪʫʨʠ ʠ ʧʨʦʮʝʩʠ ʦʪ ʢʣʶʯʦʚʦ ʟʥʘʯʝʥʠʝ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʟʘʙʦʣʷ-

ʚʘʥʝʪʦ. ʅʦʚʠʪʝ ʪʝʨʘʧʝʚʪʠʯʥʠ ʧʦʜʭʦʜʠ, ʠʟʧʦʣʟʚʘʥʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʚ ʢʦʤʙʠʥʘ-

ʮʠʷ ʧʦʤʝʞʜʫ ʩʠ ʠ ʩ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʤʝʪʦʜʠ, ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ 

ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʪʘ ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʣʠʥʠʯʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʙ-

ʣʠʟʠʪʝʣʥʦ ʫʜʚʦʝʥʘʪʘ ʩʨʝʜʥʘ ʦʙʱʘ ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʧʘʮʠʝʥʪʠʪʝ, ʄʄ ʦʩʪʘʚʘ ʥʝʠʟ-

ʣʝʯʠʤʦ ʟʘʙʦʣʷʚʘʥʝ. ʆʩʚʝʥ ʪʦʚʘ ʥʦʚʠʪʝ ʣʝʢʘʨʩʪʚʘ ʠʤʘʪ ʭʘʨʘʢʪʝʨʥʠ ʩʝʨʠʦʟʥʠ ʥʝʞʝ-

ʣʘʥʠ ʝʬʝʢʪʠ. ɺʩʠʯʢʦ ʪʦʚʘ ʥʘʣʘʛʘ ʧʨʦʜʲʣʞʘʚʘʥʝ ʥʘ ʫʩʠʣʠʷʪʘ ʟʘ ʦʪʢʨʠʚʘʥʝ ʠ ʨʘʟ-

ʨʘʙʦʪʚʘʥʝ ʥʘ ʥʦʚʠ ʚʝʱʝʩʪʚʘ ʩ ʧʦʪʝʥʮʠʘʣʥʦ ʧʦ-ʛʦʣʷʤʘ ʘʥʪʠʤʠʝʣʦʤʥʘ ʘʢʪʠʚʥʦʩʪ ʠ 

ʧʦ-ʥʠʩʢʘ ʪʦʢʩʠʯʥʦʩʪ. 
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2. ɸʣʢʠʣʬʦʩʬʦʭʦʣʠʥʠ 

 

2.1. ʀʩʪʦʨʠʷ 

ʉʣʝʜ ʢʘʪʦ ʙʠʣʦ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʣʠʟʦʣʝʮʠʪʠʥʲʪ ʩʪʠʤʫʣʠʨʘ ʬʘʛʦʮʠʪʦʟʘʪʘ ʧʨʠ ʤʘʢʨʦʬʘ-

ʛʠʪʝ, ʙʠʣʘ ʧʨʝʜʣʦʞʝʥʘ ʭʠʧʦʪʝʟʘʪʘ, ʯʝ ʣʠʟʦʬʦʩʬʦʣʠʧʠʜʠʪʝ ʩʘ ʬʠʟʠʦʣʦʛʠʯʥʠ ʤʝʜʠʘʪʦʨʠ 

ʥʘ ʠʤʫʥʥʠʪʝ ʨʝʘʢʮʠʠ. ʊʦʚʘ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʧʦʩʣʫʞʠʣʦ ʢʘʪʦ ʦʩʥʦʚʘʥʠʝ ʟʘ ʩʠʥʪʝʟ ʥʘ ʚʝ-

ʱʝʩʪʚʘ ʩ ʧʦʜʦʙʥʘ ʩʪʨʫʢʪʫʨʘ, ʩ ʥʘʜʝʞʜʘʪʘ, ʯʝ ʪʝʟʠ ʦʪ ʪʷʭ, ʢʦʠʪʦ ʠʤʘʪ ʧʦ-ʙʘʚʝʥ ʤʝʪʘʙʦ-

ʣʠʟʲʤ, ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ ʠʤʫʥʦʤʦʜʫʣʘʪʦʨʠ. ʊʘʢʘ 2-ʆ-ʤʝʪʠʣ-1-ʆ-ʦʢʪʘʜʝ-

ʮʠʣ-ʛʣʠʮʝʨʦʣ-3-ʬʦʩʬʦʭʦʣʠʥʲʪ (ET-18-OCH3, Edelfosine) ʩʪʘʥʘʣ ʣʠʜʝʨʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ 

ʪʦʟʠ ʥʦʚ ʢʣʘʩ ʩʲʝʜʠʥʝʥʠʷ ï ʘʣʢʠʣʣʠʟʦʬʦʩʬʦʣʠʧʠʜʠ (Eibl, Arnold et al. 1967).  

 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ʩ ʪʷʭ ʬʘʨʤʘʢʦʣʦʛʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʝ ʪʝ ʧʨʦʷ-

ʚʷʚʘʪ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦ ʟʘʚʠʩʠʤ ʠ ʩʝʣʝʢʪʠʚʝʥ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʯʦʚʝʰʢʠ ʣʝʚ-

ʢʝʤʠʯʥʠ ʢʣʝʪʢʠ in vitro (Andreesen, Modolell et al. 1978). ʇʦ-ʢʲʩʥʦ ʙʠʣʦ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ 

ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ ʥʘ ʘʣʢʠʣʣʠʟʦʬʦʩʬʦʣʠʧʠʜʠʪʝ ʝ ʧʨʘʚʦʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʥʘ ʩʫʙʩʪʨʘʪʥʘ-

ʪʘ ʠʤ ʩʧʝʮʠʬʠʯʥʦʩʪ ʢʲʤ ʬʦʩʬʦʣʠʧʘʟʘ C ʠ/ʠʣʠ D. ʏʨʝʟ ʪʝʟʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʩʪʠʛʥʘʣʦ ʜʦ 

ʟʘʢʣʶʯʝʥʠʝʪʦ, ʯʝ ʛʣʠʮʝʨʦʣʦʚʠʷʪ ʦʩʪʘʪʲʢ ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʝʥ ʩʪʨʫʢʪʫʨʝʥ ʝʣʝʤʝʥʪ ʟʘ ʧʨʦ-
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ʪʠʚʦʪʫʤʦʨʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʤʦʣʝʢʫʣʘʪʘ. ʍʝʢʩʘʜʝʮʠʣʬʦʩʬʦʭʦʣʠʥʲʪ (HPC, Miltefosine) 

ʙʠʣ ʠʜʝʥʪʠʬʠʮʠʨʘʥ ʢʘʪʦ ʣʠʜʝʨʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʘʣʢʠʣʬʦʩʬʦʭʦʣʠʥʠʪʝ (ɸʌʍ) ï ʥʦʚ ʢʣʘʩ 

ʩʲʝʜʠʥʝʥʠʷ ʩ ʧʨʦʪʠʚʦʪʫʤʦʨʥʘ ʠ ʘʥʪʠʧʨʦʪʦʟʦʡʥʘ ʘʢʪʠʚʥʦʩʪ (Croft, Neal et al. 1987; Fleer, 

Unger et al. 1987). 

 

2.2. ʍʠʤʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʠ ʢʣʘʩʠʬʠʢʘʮʠʷ 

ɸʣʢʠʣʬʦʩʬʦʭʦʣʠʥʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʪʨʠ ʦʩʥʦʚʥʠ ʛʨʫʧʠ (Konstantinov, 

Topashka-Ancheva et al. 1998): 

1. ɸʌʍ ʩ ʪʠʧʠʯʥʘ ʭʦʣʠʥʦʚʘ ʧʦʣʷʨʥʘ ʛʣʘʚʘ ʠ ʥʘʩʠʪʝʥʘ ʚʲʛʣʝʚʦʜʦʨʦʜʥʘ ʚʝʨʠʛʘ ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ: ʜʦʜʝʮʠʣʬʦʩʬʦʭʦʣʠʥ (DPC), ʪʝʪʨʘʜʝʮʠʣʬʦʩʬʦʭʦʣʠʥ (TPC), ʭʝʢʩʘʜʝʮʠʣ-

ʬʦʩʬʦʭʦʣʠʥ (HPC, Miltefosine), ʦʢʪʘʜʝʮʠʣʬʦʩʬʦʭʦʣʠʥ (OPC) ʠ ʝʡʢʦʟʘʥʠʣʬʦʩʬʦʭʦʣʠʥ 

(EPC). 

 

2. ɸʌʍ ʩ ʮʠʢʣʠʯʥʘ ʧʦʣʷʨʥʘ ʛʣʘʚʘ ʠ ʥʘʩʠʪʝʥʘ ʚʲʛʣʝʚʦʜʦʨʦʜʥʘ ʚʝʨʠʛʘ ʩ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʠ: ʦʢʪʘʜʝʮʠʣ-[2-(N-ʤʝʪʠʣʧʠʧʝʨʠʜʠʥʠo)ʝʪʠʣ]-ʬʦʩʬʘʪ (OMPEP), ʦʢʪʘʜʝʮʠʣ-(N,N-

ʜʠʤʝʪʠʣ-4-ʧʠʧʝʨʠʜʠʥʠo)-ʬʦʩʬʘʪ (ODPP, Perifosine), ʭʝʢʩʘʜʝʮʠʣ-[2-(N-ʤʝʪʠʣʧʠʧʝ-

ʨʠʜʠʥʠo)ʝʪʠʣ]-ʬʦʩʬʘʪ (HPPip), ʭʝʢʩʘʜʝʮʠʣ-[2-(N-ʤʝʪʠʣʤʦʨʬʦʣʠʥʠo)ʝʪʠʣ]-ʬʦʩʬʘʪ 

(HPMorph) ʠ ʜʨ. (Lukac, Mojzis et al. 2009).  
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3. ɸʌʍ ʩ ʪʠʧʠʯʥʘ ʠʣʠ ʤʦʜʠʬʠʮʠʨʘʥʘ ʧʦʣʷʨʥʘ ʛʣʘʚʘ ʠ ʥʝʥʘʩʠʪʝʥʘ ʚʲʛʣʝʚʦʜʦʨʦʜʥʘ 

ʚʝʨʠʛʘ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʠ: ʝʨʫʮʠʣʬʦʩʬʦʭʦʣʠʥ (ErPC), ʝʨʫʮʠʣʬʦʩʬʦ-N,N,N-ʪʨʠʤʝʪʠʣʧʨʦ-

ʧʠʣʘʤʠʥ (ErPC3, Erufosine) ʠ ʜʨ. 

 

ʉʠʥʪʝʟʠʨʘʥʠ ʩʘ ʠ ʧʨʦʠʟʚʦʜʥʠ ʩ ʝʪʝʨʥʠ, ʭʠʜʨʦʢʩʠʣʥʠ ʠʣʠ ʢʘʨʙʦʢʩʠʣʥʠ ʛʨʫʧʠ ʚʲʚ ʚʲ-

ʛʣʝʚʦʜʦʨʦʜʥʘʪʘ ʚʝʨʠʛʘ, ʢʦʠʪʦ ʦʙʘʯʝ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʧʦ-ʥʠʩʢʘ ʘʢʪʠʚʥʦʩʪ ʠ ʧʦ-ʚʠʩʦ-

ʢʘ ʪʦʢʩʠʯʥʦʩʪ ʦʪ Miltefosine (Agresta, D'Arrigo et al. 2003). 

 

2.3. ɺʨʲʟʢʘ ʩʪʨʫʢʪʫʨʘ-ʜʝʡʩʪʚʠʝ 

ʇʨʠ ʧʲʨʚʘʪʘ ʛʨʫʧʘ ɸʌʍ ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʘʣʢʠʣʥʠʷ ʦʩʪʘʪʲʢ ʩʝ ʥʘʙʣʶ-

ʜʘʚʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʧʨʦʪʠʚʦʪʫʤʦʨʥʘʪʘ ʘʢʪʠʚʥʦʩʪ, ʠʟʤʝʨʝʥʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʣʝʚʢʝʤʠ-

ʯʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ (Konstantinov, Topashka-Ancheva et al. 1998). ʊʘʟʠ ʘʢʪʠʚʥʦʩʪ ʝ ʤʘʢ-

ʩʠʤʘʣʥʘ ʧʨʠ ʜʲʣʞʠʥʘ ʥʘ ʚʲʛʣʝʚʦʜʦʨʦʜʥʘʪʘ ʚʝʨʠʛʘ ʦʪ 22 ʚʲʛʣʝʨʦʜʥʠ ʘʪʦʤʘ ʠ ʥʘʤʘʣʷʚʘ 

ʧʨʠ ʧʦ-ʥʘʪʘʪʲʰʥʦ ʫʜʲʣʞʘʚʘʥʝ. ʉʧʨʷʤʦ ʢʘʨʮʠʥʦʤ ʥʘ ʤʣʝʯʥʘʪʘ ʞʣʝʟʘ, ʦʙʘʯʝ, ʥʘʡ-

ʘʢʪʠʚʥʠʷʪ ʧʨʝʜʩʪʘʚʠʪʝʣ ʝ HPC ʧʨʠ in vivo ʧʨʠʣʦʞʝʥʠʝ, ʘ OPC ʧʨʠ in vitro ʧʨʠʣʦʞʝʥʠʝ 

(Fichtner, Zeisig et al. 1994). ʇʨʠ ʩʢʲʩʷʚʘʥʝ ʥʘ ʚʲʛʣʝʚʦʜʦʨʦʜʥʘʪʘ ʚʝʨʠʛʘ ʜʦ 12 ʚʲʛʣʝʨʦʜ-

ʥʠ ʘʪʦʤʘ, ʧʨʦʪʠʚʦʪʫʤʦʨʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʩʝ ʠʟʛʫʙʚʘ (Kotting, Berger et al. 1992; 

Konstantinov, Topashka-Ancheva et al. 1998). ʎʠʢʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʦʣʷʨʥʘʪʘ ʛʣʘʚʘ (ʚʪʦʨʘ 

ʛʨʫʧʘ ɸʌʍ) ʚʦʜʠ ʜʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʘʢʪʠʚʥʦʩʪʪʘ ʩʧʨʷʤʦ ʣʝʚʢʝʤʠʯʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ 

(Konstantinov, Topashka-Ancheva et al. 1998; Konstantinov, Eibl et al. 1999) ʠ ʜʦ ʧʦʥʠʞʘ-

ʚʘʥʝʪʦ ʠ ʩʧʨʷʤʦ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ 5637, ʠʟʦʣʠʨʘʥʘ ʦʪ ʢʘʨʮʠʥʦʤ ʥʘ ʧʠʢʦʯʥʠʷ ʤʝʭʫʨ 

(Konstantinov and Berger 1999). ɺʲʚʝʞʜʘʥʝʪʦ ʥʘ ʜʚʦʡʥʘ ʚʨʲʟʢʘ ʚ ʘʣʢʠʣʥʘʪʘ ʚʝʨʠʛʘ (ʪʨʝ-
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ʪʘ ʛʨʫʧʘ ɸʌʍ) ʚʦʜʠ ʜʦ ʩʠʣʥʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʭʝʤʦʣʠʪʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʠʥʪʨʘʚʝʥʦʟʥʦ ʧʨʠʣʦʞʝʥʠʝ (Hilgard, Klenner et al. 1993). ʆʩʚʝʥ ʪʦʚʘ ʩʝ ʧʦʥʠʞʘʚʘ ʪʦʢʩʠ-

ʯʥʦʩʪʪʘ ʠ ʩʝ ʧʦʚʠʰʘʚʘʪ ʧʨʦʪʠʚʦʪʫʤʦʨʥʘʪʘ ʠ ʘʥʪʠʧʨʦʪʦʟʦʡʥʘʪʘ ʘʢʪʠʚʥʦʩʪ (Sobottka, 

Berger et al. 1993; Konstantinov, Eibl et al. 1999). ɺʲʚʝʞʜʘʥʝʪʦ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʤʝʪʠʣʝ-

ʥʦʚʘ ʛʨʫʧʘ ʚ ʭʦʣʠʥʦʚʠʷ ʦʩʪʘʪʲʢ ʧʦʚʠʰʘʚʘ ʚʦʜʦʨʘʟʪʚʦʨʠʤʦʩʪʪʘ ʠ ʥʘʤʘʣʷʚʘ ʥʝʞʝʣʘʥʠʪʝ 

ʭʦʣʠʥʦʤʠʤʝʪʠʯʥʠ ʝʬʝʢʪʠ (Konstantinov, Eibl et al. 1999). 

 

2.4. ʌʘʨʤʘʢʦʢʠʥʝʪʠʢʘ 

ʀʟʩʣʝʜʚʘʥʠʷ ʧʨʠ ʧʣʲʭʦʚʝ ʧʦʢʘʟʚʘʪ, ʯʝ HPC ʠ OPC ʠʤʘʪ ʧʦʯʪʠ ʧʲʣʥʘ ʛʘʩʪʨʦʠʥʪʝʩʪʠ-

ʥʘʣʥʘ ʨʝʟʦʨʙʮʠʷ, a ErPC ï ʦʢʦʣʦ 90% (Kotting, Berger et al. 1992). ɸʌʍ ʥʝ ʩʘ ʩʫʙʩʪʨʘʪʠ 

ʟʘ ʤʥʦʛʦ ʦʪ ʝʥʟʠʤʠʪʝ, ʤʝʪʘʙʦʣʠʟʠʨʘʱʠ ʘʣʢʠʣʣʠʟʦʬʦʩʬʦʣʠʧʠʜʠʪʝ ʠ ʩʝ ʥʘʪʨʫʧʚʘʪ ʚ ʧʦ-

ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʚ ʪʲʢʘʥʠʪʝ (Jendrossek and Handrick 2003). ɸʌʍ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ ʚʠʩʦʢʘ 

ʩʪʝʧʝʥ ʥʘ ʩʚʲʨʟʚʘʥʝ ʩ ʧʣʘʟʤʝʥʠʪʝ ʧʨʦʪʝʠʥʠ (Erdlenbruch, Jendrossek et al. 1999). ʊʦʚʘ 

ʦʙʷʩʥʷʚʘ ʥʘʙʣʶʜʝʥʠʷʪʘ, ʯʝ in vitro ɸʌʍ ʩʘ ʧʦ-ʝʬʝʢʪʠʚʥʠ ʚ ʩʨʝʜʘ ʙʝʟ ʩʝʨʫʤ 

(Konstantinov and Berger 1999). 

ErPC ʩʝ ʤʝʪʘʙʦʣʠʟʠʨʘ ʧʦ-ʙʲʨʟʦ ʦʪ HPC ʠ OPC, ʢʦʝʪʦ ʦʙʷʩʥʷʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 

ʧʦ-ʚʠʩʦʢʠ ʧʝʨʦʨʘʣʥʠ ʜʦʟʠ (120 ɛmol/kg ʩʨʝʱʫ 51 ɛmol/kg ʟʘ HPC ʠʣʠ OPC) ʟʘ ʧʦʩʪʠʛʘ-

ʥʝ ʥʘ ʩʭʦʜʥʘ ʪʫʤʦʨʥʘ ʨʝʛʨʝʩʠʷ (Kotting, Berger et al. 1992). ʀʥʪʝʨʝʩʥʦʪʦ ʚ ʩʣʫʯʘʷ ʝ, ʯʝ 

ʪʨʠʪʝ ʩʲʝʜʠʥʝʥʠʷ ʩʝ ʦʪʣʠʯʘʚʘʪ ʧʦ ʦʨʛʘʥʥʦʪʦ ʩʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝ. HPC ʩʝ ʥʘʪʨʫʧʚʘ ʚ ʙʲʙ-

ʨʝʮʠʪʝ, ʙʝʣʠʪʝ ʜʨʦʙʦʚʝ ʠ ʯʝʨʥʠʷ ʜʨʦʙ, ʢʘʪʦ ʝ ʫʩʪʘʥʦʚʝʥʘ ʦʨʛʘʥʥʘ ʪʦʢʩʠʯʥʦʩʪ ʩʧʨʷʤʦ 

ʙʲʙʨʝʮʠʪʝ, ʚʦʜʝʱʘ ʜʦ ʙʲʙʨʝʯʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ (Kotting, Berger et al. 1992). ɹʲʙʨʝʯʥʘ 

ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ ʝ ʫʩʪʘʥʦʚʝʥʘ ʠ ʧʨʠ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʚʲʨʭʫ ʭʦʨʘ (Erdlenbruch, 

Jendrossek et al. 1999). OPC ʩʝ ʥʘʪʨʫʧʚʘ ʚ ʙʝʣʠʪʝ ʜʨʦʙʦʚʝ, ʙʲʙʨʝʮʠʪʝ ʠ ʪʲʥʢʦʪʦ ʯʝʨʚʦ. 

ErPC ʩʝ ʥʘʪʨʫʧʚʘ ʩʘʤʦ ʚ ʙʝʣʠʪʝ ʜʨʦʙʦʚʝ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʝʟʠ ʨʘʟʣʠʯʠʷ, ʪʝ ʦʩʠʛʫʨʷʚʘʪ 

ʝʜʥʘ ʠ ʩʲʱʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʪʫʤʦʨʘ (ʚ ʩʣʫʯʘʷ ʢʘʨʮʠʥʦʤ ʥʘ ʤʣʝʯʥʘʪʘ ʞʣʝʟʘ) (Kotting, 

Berger et al. 1992). ʊʦʚʘ ʧʦʢʘʟʚʘ ʷʚʥʦ ʧʨʝʜʠʤʩʪʚʦ ʥʘ ErPC ʧʨʝʜʚʠʜ ʥʘʤʘʣʝʥʘʪʘ ʚʲʟʤʦʞ-

ʥʦʩʪ ʟʘ ʩʪʨʘʥʠʯʥʠ ʝʬʝʢʪʠ ʦʪ ʩʪʨʘʥʘ ʥʘ ʧʨʠʮʝʣʥʠ ʦʨʛʘʥʠ. 

ʂʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʢʦʞʥʘ ʣʘʡʰʤʘʥʠʦʟʘ ʧʦʢʘʟʚʘ, ʯʝ ʩʣʝʜ ʧʝʨʦʨʘʣʥʦ 

ʧʨʠʣʘʛʘʥʝ ʥʘ Miltefosine ʚ ʜʦʟʘ 3Ĭ50 mg/ʜʝʥ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 3-4 ʩʝʜʤʠʮʠ ʩʝ ʧʦʩʪʠʛʘ 

ʧʣʘʟʤʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʪ 75,6 ÕM (Dorlo, van Thiel et al. 2008). ʆʢʦʣʦ 95% ʦʪ ʥʘʣʠʯʥʠʷ 

ʚ ʧʣʘʟʤʘʪʘ ʤʠʣʪʝʬʦʟʠʥ ʝ ʩʚʲʨʟʘʥ ʩ ʧʣʘʟʤʝʥʠʪʝ ʧʨʦʪʝʠʥʠ. ʂʣʠʨʲʥʩʲʪ ʝ 3,87 l/d. ɺʨʝʤʝʪʦ 

ʥʘ ʧʦʣʫʝʣʠʤʠʥʨʘʥʝ tİŬ (ʦʪ ʮʝʥʪʨʘʣʥʠʷ ʢʦʤʧʘʨʪʠʤʝʥʪ) ʝ ʦʢʦʣʦ 7 ʜʥʠ, ʘ tİɓ (ʦʪ ʧʝʨʠʬʝʨ-
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ʥʠʷ ʢʦʤʧʘʨʪʠʤʝʥʪ) ʝ ʦʢʦʣʦ 31 ʜʥʠ. ʇʦʨʘʜʠ ʠʟʢʣʶʯʠʪʝʣʥʦ ʙʘʚʥʦʪʦ ʩʠ ʝʣʠʤʠʥʠʨʘʥʝ ʦʪ 

ʦʨʛʘʥʠʟʤʘ, Miltefosine ʤʦʞʝ ʜʘ ʩʝ ʦʪʢʨʠʝ ʚ ʧʣʘʟʤʘʪʘ 5-6 ʤʝʩʝʮʘ ʩʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ 

ʝʜʥʦʤʝʩʝʯʝʥ ʪʝʨʘʧʝʚʪʠʯʝʥ ʢʫʨʩ. ʄʝʪʘʙʦʣʠʟʠʨʘ ʩʝ ʦʩʥʦʚʥʦ ʦʪ ʬʦʬʦʣʠʧʘʟʘ D, ʧʨʠ ʢʦʝʪʦ 

ʩʝ ʦʩʚʦʙʦʞʜʘʚʘʪ ʭʦʣʠʥ, ʭʦʣʠʥ-ʩʲʜʲʨʞʘʱʠ ʤʝʪʘʙʦʣʠʪʠ ʠ ʭʝʢʩʘʜʝʢʘʥʦʣ. ʇʦ-ʤʘʣʢʦ ʦʪ 

0,2% ʦʪ ʧʨʠʝʪʘʪʘ ʜʦʟʘ ʩʝ ʝʢʩʢʨʝʪʠʨʘ ʥʝʧʨʦʤʝʥʝʥʘ ʩ ʫʨʠʥʘʪʘ (Dorlo, van Thiel et al. 

2008). 

ʂʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ Perifosine ʦʪ I ʬʘʟʘ ʧʦʢʘʟʚʘ, ʯʝ ʧʨʠ ʥʘʪʦʚʘʨʚʘʱʘ ʜʦʟʘ ʦʪ 900 

mg per os ʠ ʧʦʜʜʲʨʞʘʱʘ ʦʪ 100 mg/ʜʝʥ, ʧʦʩʪʦʷʥʥʘ ʧʣʘʟʤʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʝ ʧʦʩʪʠʛʘ 

ʦʱʝ ʥʘ ʚʪʦʨʠʷ ʜʝʥ (CSS = 14,4 Ñ 1,1 ÕM). ʂʣʠʨʲʥʩʲʪ ʝ 0,67 Ñ 0,05 l/h. ɺʨʝʤʝʪʦ ʥʘ ʧʦʣʫʝ-

ʣʠʤʠʥʠʨʘʥʝ ʝ 131 Ñ 26 ʯʘʩʘ (Van Ummersen, Binger et al. 2004). ɼʘʥʥʠ ʦʪ ʧʨʦʫʯʚʘʥʝ ʧʨʠ 

ʧʣʲʭʦʚʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʤʠʣʪʝʬʦʟʠʥʘ, ʧʝʨʠʬʦʟʠʥʲʪ ʧʦʯʪʠ ʥʝ ʩʝ ʨʘʟʛʨʘʞʜʘ ʦʪ 

ʢʘʪʘʙʦʣʠʪʥʠ ʝʥʟʠʤʠ. ɽʜʥʘ ʩʝʜʤʠʮʘ ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʧʨʠʣʦʞʝʥʠʝ, ʩʘʤʦ 4% ʦʪ ʦʩʪʘʪʲʯ-

ʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ Perifosine ʚ ʧʣʘʟʤʘʪʘ ʩʝ ʦʪʢʨʠʚʘ ʧʦʜ ʬʦʨʤʘ ʥʘ ʨʘʟʧʘʜʝʥ ʧʨʦʜʫʢʪ (Vink, 

Schellens et al. 2005). Perifosine ʩʝ ʨʘʟʧʨʝʜʝʣʷ ʚ ʮʷʣʦʪʦ ʪʷʣʦ ʥʘ ʧʣʲʭʦʚʝʪʝ, ʢʘʪʦ ʩʝ ʥʘʪ-

ʨʫʧʚʘ ʥʘʡ-ʚʝʯʝ ʚ ʪʲʥʢʦʪʦ ʯʝʨʚʦ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʤʠʣʪʝʬʦʟʠʥʘ, ʧʝʨʠʬʦʟʠʥʲʪ ʥʝ ʩʝ ʥʘʪʨʫʧ-

ʚʘ ʩʧʝʮʠʬʠʯʥʦ ʚ ʙʲʙʨʝʮʠʪʝ ʠ ʧʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ ʥʝ ʚʦʜʠ ʜʦ ʙʲʙʨʝʯʥʘ ʜʠʩʬʫʥʢʮʠʷ. 

ʅʘʡ-ʥʠʩʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʚ ʤʦʟʲʢʘ ʠ ʩʲʨʮʝʪʦ. 

ʌʘʨʤʘʢʦʢʠʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʠ ʠʥʪʨʘʚʝʥʦʟʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ErPC ʚʲʨʭʫ ʧʣʲ-

ʭʦʚʝ ʧʦʢʘʟʚʘʪ ʨʘʟʣʠʯʥʦ ʦʨʛʘʥʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʝʨʦʨʘʣʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ 

ï ʥʘʪʨʫʧʚʘʥʝ ʚ ʙʝʣʠʪʝ ʜʨʦʙʦʚʝ, ʪʲʥʢʦʪʦ ʯʝʨʚʦ, ʥʘʜʙʲʙʨʝʯʥʠʪʝ ʞʣʝʟʠ, ʤʦʟʲʢʘ ʠ ʜʘʣʘʢʘ, 

ʙʝʟ ʨʘʟʚʠʪʠʝ ʥʘ ʦʨʛʘʥʥʘ ʪʦʢʩʠʯʥʦʩʪ (Erdlenbruch, Jendrossek et al. 1999). ʅʘʪʨʫʧʚʘʥʝʪʦ ʚ 

ʤʦʟʲʢʘ ʝ ʦʪ ʦʩʦʙʝʥ ʠʥʪʝʨʝʩ ʢʘʪʦ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʧʦʚʝʯʝʪʦ ʦʪ ʢʣʘʩʠʯʝʩʢʠʪʝ ʮʠʪʦʩʪʘ-

ʪʠʮʠ ʥʝ ʧʨʝʤʠʥʘʚʘʪ ʧʨʝʟ ʢʨʲʚʥʦ-ʤʦʟʲʯʥʘʪʘ ʙʘʨʠʝʨʘ. ʇʦʩʪʦʷʥʥʘ ʧʣʘʟʤʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʝ ʜʦʩʪʠʛʥʘʪʘ ʝʜʚʘ ʩʣʝʜ 4 ʩʝʜʤʠʮʠ (ʧʨʠ ʧʨʠʣʘʛʘʥʝ ʥʘ 40 mg/kg ErPC ʧʨʝʟ 48 h). ʄʘʢʩʠ-

ʤʘʣʥʘʪʘ ʧʣʘʟʤʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʉmax ʝ 1,6 Ñ 0,3 mʄ. ʌʘʨʤʘʢʦʢʠʥʝʪʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ 

ʧʦʢʘʟʚʘʪ ʜʚʫʢʦʤʧʘʨʪʠʤʝʥʪʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ. ɺʨʝʤʝʪʦ ʥʘ ʧʦʣʫʝʣʠʤʠʥʨʘʥʝ tİŬ (ʦʪ ʮʝʥʪ-

ʨʘʣʥʠʷ ʢʦʤʧʘʨʪʠʤʝʥʪ) ʝ 0,18 Ñ 0,09 h, ʘ tİɓ (ʦʪ ʧʝʨʠʬʝʨʥʠʷ ʢʦʤʧʘʨʪʠʤʝʥʪ) ʝ 3,3 Ñ 0,88 

h. ʂʣʠʨʲʥʩʲʪ ʝ 9,7 Ñ 1,2 ml/h. ErPC ʥʝ ʩʝ ʦʪʢʨʠʚʘ ʚ ʫʨʠʥʘʪʘ (Erdlenbruch, Jendrossek et 

al. 1999). 

ʇʨʠ ʭʨʦʥʠʯʥʦ ʠʥʪʨʘʧʝʨʠʪʦʥʝʘʣʥʦ ʠʣʠ ʧʦʜʢʦʞʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Erufosine ʧʨʠ Ăʛʦ-

ʣʠò ʤʠʰʢʠ ʝ ʥʘʙʣʶʜʘʚʘʥʦ ʦʨʛʘʥʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ, ʩʭʦʜʥʦ ʩ ʪʦʚʘ ʥʘ ErPC ʧʨʠ ʧʣʲʭʦʚʝ. 

ʅʘʡ-ʛʦʣʝʤʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ErPC3 ʩa ʦʪʯʝʪʝʥʠ ʚ ʜʘʣʘʢʘ, ʙʲʙʨʝʮʠʪʝ ʠ ʙʝʣʠʪʝ ʜʨʦʙʦʚʝ, 

ʥʦ ʥʝ ʝ ʥʘʙʣʶʜʘʚʘʥʘ ʦʨʛʘʥʥʘ ʪʦʢʩʠʯʥʦʩʪ (Henke, Lindner et al. 2009). ʇʦʜʦʙʥʦ ʥʘ ErPC, 

ErPC3 ʩʲʱʦ ʩʝ ʥʘʪʨʫʧʚʘ ʚ ʤʦʟʲʢʘ, ʢʲʜʝʪʦ ʧʦʩʪʠʛʘ ʧʦ-ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʪ ʦʧʨʝʜʝ-
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ʣʝʥʘʪʘ ʢʘʪʦ ʮʠʪʦʪʦʢʩʠʯʥʘ ʩʧʨʷʤʦ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʦʪ ʤʘʣʠʛʥʝʥ ʛʣʠʦʤ. ʇʣʘʟʤʝʥʘʪʘ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʥʘ ʪʨʝʪʘʪʘ ʩʝʜʤʠʮʘ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ ʪʨʝʪʠʨʘʥʝʪʦ ʝ 68 Ñ 23 Õʄ ʧʨʠ ʧʨʠʣʘʛʘʥʝ 

ʥʘ 20 mg/kg Erufosine i.p. ʧʨʝʟ 48 h ʠʣʠ 109 Ñ 33 ÕM ʧʨʠ ʧʨʠʣʘʛʘʥʝ ʥʘ 40 mg/kg Erufo-

sine i.p. ʧʨʝʟ 48 h. ʄʘʢʩʠʤʘʣʥʘʪʘ ʠʟʤʝʨʝʥʘ ʧʣʘʟʤʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʲʚ ʚʪʦʨʠʷ ʩʣʫʯʘʡ ʝ 

217 Ñ 25 ÕM. ɺʨʝʤʝʪʦ ʥʘ ʧʦʣʫʝʣʠʤʠʥʠʨʘʥʝ tİŬ (ʦʪ ʮʝʥʪʨʘʣʥʠʷ ʢʦʤʧʘʨʪʠʤʝʥʪ) ʝ 5,86 Ñ 

0,5 h, ʘ tİɓ (ʦʪ ʧʝʨʠʬʝʨʥʠʷ ʢʦʤʧʘʨʪʠʤʝʥʪ) ʝ 37,68 Ñ 3,88 h. ErPC3 ʧʨʝʤʠʥʘʚʘ ʚ ʥʝʟʥʘʯʠ-

ʪʝʣʥʘ ʩʪʝʧʝʥ ʚ ʫʨʠʥʘʪʘ (Henke, Lindner et al. 2009). 

 

2.5. ʄʝʭʘʥʠʟʲʤ ʥʘ ʜʝʡʩʪʚʠʝ 

ʄʝʭʘʥʠʟʤʲʪ ʥʘ ʧʨʦʪʠʚʦʪʫʤʦʨʥʦ ʜʝʡʩʪʚʠʝ ʥʘ ɸʌʍ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ ʪʦʟʠ ʥʘ ʢʣʘʩʠʯʝʩ-

ʢʠʪʝ ʮʠʪʦʩʪʘʪʠʮʠ. ɸʌʍ ʣʝʩʥʦ ʩʝ ʚʤʲʢʚʘʪ ʚ ʣʠʧʠʜʥʠʷ ʙʠʩʣʦʡ ʥʘ ʧʣʘʟʤʝʥʘʪʘ ʤʝʤʙʨʘʥʘ. 

ʊʲʡ ʢʘʪʦ ʩʘ ʧʦʚʲʨʭʥʦʩʪʥʦ ʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ, ʚʲʚ ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʝ ʤʦʛʘʪ ʜʘ ʧʨʝ-

ʜʠʟʚʠʢʘʪ ʣʠʟʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠʪʝ. ʇʨʠ ʧʦ-ʥʠʩʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʙʦʣʠʪʥʦ ʩʪʘʙʠʣʥʠʪʝ 

ɸʌʍ ʩʝ ʥʘʤʝʩʚʘʪ ʚ ʦʙʤʷʥʘʪʘ ʥʘ ʬʦʩʬʦʣʠʧʠʜʠʪʝ ʠ ʩʠʛʥʘʣʥʦ-ʪʨʘʥʩʜʫʢʮʠʦʥʥʠʪʝ ʧʲʪʠʱʘ. 

ʅʦʨʤʘʣʥʠʷʪ ʙʠʦʩʠʥʪʝʟ ʠ ʦʙʤʝʥ ʥʘ ʬʦʩʬʦʣʠʧʠʜʠʪʝ ʦʧʨʝʜʝʣʷ ʥʝ ʩʘʤʦ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ 

ʮʝʣʦʩʪʪʘ ʥʘ ʤʝʤʙʨʘʥʠʪʝ, ʥʦ ʠ ʘʜʝʢʚʘʪʥʘʪʘ ʥʘʣʠʯʥʦʩʪ ʦʪ ʧʨʝʢʫʨʩʦʨʠ ʟʘ ʩʠʥʪʝʟ ʥʘ ʣʠʧʠʜ-

ʥʠ ʚʪʦʨʠʯʥʠ ʧʦʩʨʝʜʥʠʮʠ, ʢʘʪʦ ʜʠʘʮʠʣʛʣʠʮʝʨʦʣ (ɼɸɻ), ʬʦʩʬʘʪʠʜʥʘ ʢʠʩʝʣʠʥʘ (ʌʂ) ʠ 

ʬʦʩʬʦʠʥʦʟʠʪʠʜʠ. ɺʤʝʰʘʪʝʣʩʪʚʦʪʦ ʚ ʣʠʧʠʜʥʠʪʝ ʤʝʪʘʙʦʣʠʪʥʠ ʧʲʪʠʱʘ ʧʨʠʯʠʥʷʚʘ ʩʪʨʝʩ ʚ 

ʢʣʝʪʢʘʪʘ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʟʘʜʝʡʩʪʚʘ ʧʨʦʛʨʘʤʠʨʘʥʘ ʢʣʝʪʲʯʥʘ ʩʤʲʨʪ (van Blitterswijk and 

Verheij 2008). ʇʦ ʥʘʪʘʪʲʢ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʥʘ ɸʌʍ 

ʩ ʢʣʝʪʲʯʥʠʪʝ ʩʪʨʫʢʪʫʨʠ. ʇʨʠ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʢʣʝʪʢʠ ʧʨʝʦʙʣʘʜʘʚʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʝʜ-

ʥʠ ʠʣʠ ʜʨʫʛʠ ʦʪ ʠʟʙʨʦʝʥʠʪʝ ʤʝʭʘʥʠʟʤʠ. 

 

2.5.1. ʀʥʭʠʙʠʨʘʥʝ ʥʘ ʙʠʦʩʠʥʪʝʟʘ ʥʘ ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥ 

ʌʦʩʬʘʪʠʜʠʣʭʦʣʠʥʲʪ (ʌʍ) ʩʲʩʪʘʚʣʷʚʘ ʧʦʚʝʯʝ ʦʪ 50% ʦʪ ʦʙʱʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʬʦʩʬʦ-

ʣʠʧʠʜʠ ʚ ʤʝʤʙʨʘʥʠʪʝ ʥʘ ʝʫʢʘʨʠʦʪʥʠʪʝ ʢʣʝʪʢʠ. ʀʥʭʠʙʠʨʘʥʝʪʦ ʥʘ ʙʠʦʩʠʥʪʝʟʘ ʥʘ ʪʦʟʠ 

ʝʩʝʥʮʠʘʣʝʥ ʬʦʩʬʦʣʠʧʠʜ ʧʨʝʜʠʟʚʠʢʚʘ ʩʠʣʝʥ ʩʪʨʝʩ ʚ ʢʣʝʪʢʠʪʝ (van Blitterswijk and 

Verheij 2008). ʇʦʧʘʜʘʡʢʠ ʚ ʤʝʤʙʨʘʥʠʪʝ ʥʘ ʝʥʜʦʧʣʘʟʤʝʥʠʷ ʨʝʪʠʢʫʣʫʤ (ɽʇʈ), ɸʌʍ ʧʦ-

ʪʠʩʢʘʪ ʩʢʦʨʦʩʪʦʦʧʨʝʜʝʣʷʱʠʷ ʝʪʘʧ ʚ de novo ʩʠʥʪʝʟʘ ʥʘ ʌʍ. ʊʝ ʧʦʩʪʠʛʘʪ ʪʦʚʘ ʯʨʝʟ ʠʥʭʠ-

ʙʠʨʘʥʝ ʥʘ ʝʥʟʠʤʘ ʎʊʌ:ʬʦʩʬʦʭʦʣʠʥ-ʮʠʪʠʜʠʣʪʨʘʥʩʬʝʨʘʟʘ (ʎʌʎʊ). ɺ ʩʣʝʜʩʪʚʠʝ ʥʘ ʪʦʚʘ 

ʩʝ ʠʥʜʫʮʠʨʘ ʘʧʦʧʪʦʟʘ ʧʨʠ ʝʢʩʧʦʥʝʥʮʠʘʣʥʦ ʜʝʣʷʱʠʪʝ ʩʝ ʢʣʝʪʢʠ, ʥʦ ʥʝ ʠ ʧʨʠ ʢʣʝʪʢʠʪʝ ʚ 
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ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʦʢʦʡ. ʃʠʟʦʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥʲʪ (ʃʌʍ) ʝ ʘʣʪʝʨʥʘʪʠʚʝʥ ʧʨʝʢʫʨʩʦʨ ʟʘ ʩʠʥ-

ʪʝʟ ʥʘ ʌʍ. ɽʢʟʦʛʝʥʥʠʷʪ ʃʌʍ ʧʨʝʜʦʪʚʨʘʪʷʚʘ ʟʘʜʝʡʩʪʚʘʥʝʪʦ ʥʘ ʘʧʦʧʪʦʟʘ ʦʪ ɸʌʍ, ʥʦ ʥʝ ʠ 

ʦʪ ʜʨʫʛʠ ʩʪʠʤʫʣʠ, ʢʦʝʪʦ ʧʦʪʚʲʨʞʜʘʚʘ ʚʘʣʠʜʥʦʩʪʪʘ ʥʘ ʪʦʟʠ ʤʝʭʘʥʠʟʲʤ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ 

ɸʌʍ (Jendrossek and Handrick 2003). 

 

ʌʠʛ. I.4. ʆʙʦʙʱʝʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʤʝʭʘʥʠʟʤʠ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ɸʌʍ (van 

Blitterswijk and Verheij 2008). ʆʟʥʘʯʝʥʠʷ: ɸʌʍ ï ʘʣʢʠʣʬʦʩʬʦʭʦʣʠʥ, ɼɸɻ ï ʜʠ-

ʘʮʠʣʛʣʠʮʝʨʦʣ, ʉʄʉ ï ʩʬʠʥʛʦʤʠʝʣʠʥʩʠʥʪʘʟʘ, ʌʂ ï ʬʦʩʬʘʪʠʜʥʘ ʢʠʩʝʣʠʥʘ, ʌʍ ï 

ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥ, ʍʂ - ʭʦʣʠʥʢʠʥʘʟʘ, ʍʌʊ ï ʭʦʣʠʥ-ʬʦʩʬʦʪʨʘʥʩʬʝʨʘʟʘ, ʎɼʌ ï ʮʠ-

ʪʠʜʠʥʜʠʬʦʩʬʘʪ, ʎʌʎʊ - ʎʊʌ:ʬʦʩʬʦʭʦʣʠʥ-ʮʠʪʠʜʠʣʪʨʘʥʩʬʝʨʘʟʘ, MAPK  - ʤʠʪʦ-

ʛʝʥ-ʘʢʪʠʚʠʨʘʥʠ ʧʨʦʪʝʠʥ-ʢʠʥʘʟʠ, PDK ï ʬʦʩʬʦʠʥʦʟʠʪʠʜ-ʟʘʚʠʩʠʤʘ ʢʠʥʘʟʘ, PI3K ï 

ʬʦʩʬʘʪʠʜʠʣʠʥʦʟʠʪʦʣ-3-ʢʠʥʘʟʘ, PIP2 ï ʬʦʩʬʘʪʠʜʠʣʠʥʦʟʠʪʦʣ-4,5-ʙʠʩʬʦʩʬʘʪ, PIP2 ï 

ʬʦʩʬʘʪʠʜʠʣʠʥʦʟʠʪʦʣ-3,4,5-ʪʨʠʬʦʩʬʘʪ, PKB (PKC, PKD) ï ʧʨʦʪʝʠʥ-ʢʠʥʘʟʘ B (C, D), 

PLC (PLD) ï ʬʦʩʬʦʣʠʧʘʟʘ C (D). 

 

ʉʠʥʪʝʟʲʪ ʥʘ ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʘʞʝʥ ʟʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʢʣʝʪʢʠ-

ʪʝ ʠ ʝ ʟʘʩʠʣʝʥ ʧʨʠ ʪʫʤʦʨʥʠʪʝ ʢʣʝʪʢʠ. ʌʍ ʥʝ ʩʘʤʦ ʝ ʩʲʱʝʩʪʚʝʥ ʟʘ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʥʦʚʠ 

ʢʣʝʪʲʯʥʠ ʤʝʤʙʨʘʥʠ, ʥʦ ʝ ʠ ʧʨʝʢʫʨʩʦʨ ʟʘ ʩʠʥʪʝʟʘ ʥʘ ʚʪʦʨʠʯʥʠʪʝ ʧʦʩʨʝʜʥʠʮʠ ɼɸɻ ʠ ʌʂ, 

ʢʘʢʪʦ ʠ ʥʘ ʩʬʠʥʛʦʤʠʝʣʠʥʘ (van Blitterswijk and Verheij 2008). ʅʝ ʝ ʷʩʥʦ ʢʘʢ ʪʦʯʥʦ ʧʦ-

ʪʠʩʢʘʥʝʪʦ ʥʘ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʌʍ ʠʥʜʫʮʠʨʘ ʘʧʦʧʪʦʟʘ, ʥʦ ʠʤʘ ʥʷʢʦʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ. 
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ɽʜʥʘ ʚʲʟʤʦʞʥʦʩʪ ʝ, ʯʝ ʯʨʝʟ ʧʦʪʠʩʢʘʥʝ ʥʘ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʩʬʠʥʛʦʤʠʝʣʠʥ ʩʝ ʥʘʪʨʫʧʚʘ 

ʥʝʛʦʚʠʷ ʧʨʝʢʫʨʩʦʨ ʮʝʨʘʤʠʜ. ʉʤʷʪʘ ʩʝ, ʯʝ ʮʝʨʘʤʠʜʲʪ ʤʦʞʝ ʜʘ ʧʨʝʜʠʟʚʠʢʚʘ ʩʣʠʚʘʥʝ ʥʘ 

ʤʝʤʙʨʘʥʥʠʪʝ ʣʠʧʠʜʥʠ ʨʘʬʪʦʚʝ ʠ ʜʘ ʠʛʨʘʝ ʨʦʣʷ ʥʘ ʚʪʦʨʠʯʝʥ ʧʦʩʨʝʜʥʠʢ ʧʨʠ ʠʥʜʫʮʠʨʘʥʝ 

ʥʘ ʘʧʦʧʪʦʟʘ (Jendrossek and Handrick 2003). ɼʨʫʛʘ ʚʲʟʤʦʞʥʦʩʪ ʝ ʧʨʝʜʠʟʚʠʢʚʘʥʝʪʦ ʥʘ 

ɽʇʈ- ʠ ʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ ʠʟʯʝʨʧʚʘʥʝʪʦ ʥʘ ʌʍ ʘʢʪʠ-

ʚʠʨʘ ʧʨʦʘʧʦʧʪʦʪʠʯʥʠʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʝʥ ʬʘʢʪʦʨ CHOP/GADD153, ʢʦʡʪʦ ʝ ʩʚʲʨʟʘʥ ʩ 

ɽʇʈ-ʩʪʨʝʩʘ. ʊʦʟʠ ʬʘʢʪʦʨ ʤʦʞʝ ʜʘ ʧʦʚʠʰʠ ʥʠʚʘʪʘ ʥʘ ʧʨʦʘʧʦʧʪʦʪʠʯʥʠʪʝ ʧʨʦʪʝʠʥʠ Bax, 

Bak ʠ Bim (van Blitterswijk and Verheij 2008). 

 

2.5.2. ʇʦʚʣʠʷʚʘʥʝ ʥʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ Ras/Raf/MEK /ERK 

ʌʦʩʬʦʣʠʧʘʟʘ D (PLD) ʢʘʪʘʣʠʟʠʨʘ ʭʠʜʨʦʣʠʟʘʪʘ ʥʘ ʌʍ ʜʦ ʌʂ ʠ ʭʦʣʠʥ. ʌʂ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʜʝʘʮʠʣʠʨʘʥʘ ʜʦ ʣʠʟʦʬʦʩʬʘʪʠʜʥʘ ʢʠʩʝʣʠʥʘ (ʃʌʂ) ʧʦʜ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʬʦʩʬʦʣʠʧʘʟʘ 

A2 ʠʣʠ ʧʲʢ ʜʘ ʙʲʜʝ ʜʝʬʦʩʬʦʨʠʣʠʨʘʥʘ ʜʦ ɼɸɻ. ʂʘʢʪʦ ʃʌʂ, ʪʘʢʘ ʠ ɼɸɻ ʩʘ ʤʠʪʦʛʝʥʠ. 

ʇʨʠ ʝʜʥʦʢʨʘʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ɸʌʍ ʩʪʠʤʫʣʠʨʘʪ ʬʦʩʬʦʣʠʧʘʟʘ D, ʥʦ ʭʨʦʥʠʯʥʦʪʦ ʪʨʝʪʠʨʘ-

ʥʝ ʚʦʜʠ ʜʦ ʩʠʣʥʦ ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʝʥʟʠʤʘ (Lucas, Hernandez-Alcoceba et al. 2001). ʊʦʚʘ 

ʤʦʞʝ ʜʦ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ ʜʘ ʦʙʷʩʥʠ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʩʪʠʤʫʣʠʨʘʥʝ ʠ ʧʦʩʣʝʜʚʘʱʦ ʧʦʪʠʩ-

ʢʘʥʝ ʥʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʣʝʚʢʝʤʠʯʥʠ ʢʣʝʪʢʠ ʧʨʠ ʪʨʝʪʠʨʘʥʝʪʦ ʠʤ ʩʲʩ ʩʫʙʮʠʪʦʪʦʢʩʠʯ-

ʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ɸʌʍ (Konstantinov, Topashka-Ancheva et al. 1998). ʌʂ ʘʢʪʠʚʠʨʘ 

ʧʨʦʪʝʠʥ-ʢʠʥʘʟʘ C-ɕ (PKC-ɕ), c-Raf ʠ mTOR. ɼɸɻ ʘʢʪʠʚʠʨʘ ʧʨʦʪʝʠʥ-ʢʠʥʘʟʠ C ʠ D (PKC 

ʠ PKD), ʢʘʢʪʦ ʠ RasGRP. ʊʘʢʘ ʌʂ ʠ ɼɸɻ ʘʢʪʠʚʠʨʘʪ ʩʠʛʥʘʣʥʠʷ ʧʲʪ Ras/Raf/MEK/ERK 

(van Blitterswijk and Verheij 2008). ʇʦʩʣʝʜʥʘʪʘ ʢʠʥʘʟʘ ʚʲʚ ʚʝʨʠʛʘʪʘ (ERK) ʬʦʩʬʦʨʠʣʠʨʘ 

ʤʥʦʞʝʩʪʚʦ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠ ʬʘʢʪʦʨʠ (c-Jun, c-Myc ʠ ʜʨ.) ʠ ʜʨʫʛʠ ʢʠʥʘʟʠ (ʥʘʧʨ. 

p90RSK, ʢʦʷʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʘʢʪʠʚʠʨʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠʷ ʬʘʢʪʦʨ CREB) (Vink, van 

Blitterswijk et al. 2007). 

ɸʌʍ ʤʦʛʘʪ ʜʘ ʠʥʭʠʙʠʨʘʪ ʠ ʬʦʩʬʦʣʠʧʘʟʘ C (PLC), ʩ ʢʦʝʪʦ ʩʲʱʦ ʥʘʨʫʰʘʚʘʪ ʦʙʨʘʟʫʚʘ-

ʥʝʪʦ ʥʘ ɼɸɻ ʠ ʩʠʛʥʘʣʥʘʪʘ ʪʨʘʥʩʜʫʢʮʠʷ ʧʨʝʟ Ras/Raf/MEK/ERK (Hilgard, Klenner et al. 

1993; van Blitterswijk and Verheij 2008). ʀʥʭʠʙʠʨʘʥʝʪʦ ʥʘ PLC ʥʘʨʫʰʘʚʘ ʦʙʨʘʟʫʚʘʥʝʪʦ 

ʥʘ ʬʦʩʬʘʪʠʜʠʣʠʥʦʟʠʪʦʣ-3,4,5-ʪʨʠʬʦʩʬʘʪ (PIP3) ʠ ʧʨʝʜʠʟʚʠʢʚʘ ʜʝʟʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʘʢʪʠ-

ʥʦʚʠʪʝ ʬʠʣʘʤʝʥʪʠ. 
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2.5.3. ʀʥʭʠʙʠʨʘʥʝ ʥʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ PI3K/Akt  

ɸʌʍ ʤʦʛʘʪ ʜʘ ʠʥʭʠʙʠʨʘʪ ʩʠʛʥʘʣʥʠʷ ʧʲʪ PI3K/Akt. ʊʝ ʧʦʩʪʠʛʘʪ ʪʦʚʘ ʥʘʨʫʰʘʚʘʡʢʠ 

ʣʦʢʘʣʠʟʠʨʘʥʝʪʦ ʥʘ Akt (ʠʟʚʝʩʪʝʥ ʦʱʝ ʢʘʪʦ ʧʨʦʪʝʠʥ-ʢʠʥʘʟʘ B) ʚ ʧʣʘʟʤʝʥʘʪʘ ʤʝʤʙʨʘʥʘ. 

ʇʦʪʠʩʢʘ ʩʝ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ Akt, ʪʲʡ ʢʘʪʦ ʩʝ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝʪʦ ʤʫ ʧʨʠ 

Tyr308 ʦʪ PDK1 ʠ ʧʨʠ Ser473 ʦʪ ʢʦʤʧʣʝʢʩʘ mTOR/Rictor (TORC2) ï ʧʨʦʮʝʩʠ, ʢʦʠʪʦ ʩʝ 

ʠʟʚʲʨʰʚʘʪ ʚ ʤʝʤʙʨʘʥʘʪʘ (Gills and Dennis 2009). ɽʢʩʧʨʝʩʠʨʘʥʝʪʦ ʚ ʢʣʝʪʢʠ ʥʘ ʤʠʨʠʩʪʠ-

ʣʠʨʘʥʘ ʬʦʨʤʘ ʥʘ Akt, ʢʦʷʪʦ ʝ ʢʦʥʩʪʠʪʫʪʠʚʥʦ ʩʚʲʨʟʘʥʘ ʩ ʤʝʤʙʨʘʥʘʪʘ, ʧʨʝʦʜʦʣʷʚʘ ʠʥʭʠ-

ʙʠʨʘʱʠʷ ʝʬʝʢʪ ʥʘ Perifosine (Kondapaka, Singh et al. 2003). ɿʘʩʝʛʘ ʥʷʤʘ ʷʩʝʥ ʦʪʛʦʚʦʨ ʥʘ 

ʚʲʧʨʦʩʘ ʢʘʢ ʪʦʯʥʦ ɸʌʍ ʧʨʝʯʘʪ ʥʘ ʣʦʢʘʣʠʟʠʨʘʥʝʪʦ ʥʘ Akt ʚ ʤʝʤʙʨʘʥʘʪʘ. ʉʧʦʨʝʜ ʥʷʢʦʠ 

ʘʚʪʦʨʠ ʪʦʚʘ ʩʝ ʩʣʫʯʚʘ ʧʦʨʘʜʠ ʥʘʤʘʣʝʥʘʪʘ ʧʨʦʜʫʢʮʠʷ ʥʘ PIP3, ʢʦʡʪʦ ʥʦʨʤʘʣʥʦ ʩʝ ʩʚʲʨʟʚʘ 

ʩ ʧʣʝʢʩʪʨʠʥ-ʭʦʤʦʣʦʞʥʠʷ ʜʦʤʝʥ ʥʘ Akt. ɼʨʫʛʠ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ɸʌʍ ʥʝ ʠʥʭʠʙʠʨʘʪ 

ʬʦʩʬʘʪʠʜʠʣʠʥʦʟʠʪʦʣ-3-ʢʠʥʘʟʘʪʘ (PI3K, ʝʥʟʠʤʲʪ ʧʨʝʚʨʲʱʘʱ ʬʦʩʬʘʪʠʜʠʣʠʥʦʟʠʪʦʣʘ ʚ 

PIP3), ʢʦʝʪʦ ʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪʪʘ ɸʌʍ ʧʨʷʢʦ ʜʘ ʠʥʭʠʙʠʨʘʪ ʩʚʲʨʟʚʘʥʝʪʦ ʥʘ PIP3 ʩ ʧʣʝʢ-

ʩʪʨʠʥ-ʭʦʤʦʣʦʞʥʠʷ ʜʦʤʝʥ ʥʘ Akt (ʬʠʛ. I.5) (van Blitterswijk and Verheij 2008). ɺ ʨʝʟʫʣʪʘʪ 

ʥʘ ʠʥʭʠʙʠʨʘʥʝʪʦ ʥʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ PI3K/Akt ʩʝ ʧʦʚʠʰʘʚʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ p21
WAF1/Cip1

, 

ʧʦʪʠʩʢʘ ʩʝ ʮʠʢʣʠʥ-ʟʘʚʠʩʠʤʘʪʘ ʢʠʥʘʟʘ 2 (CDK2), ʘʢʪʠʚʠʨʘ ʩʝ Rb ʠ ʢʣʝʪʲʯʥʠʷʪ ʮʠʢʲʣ 

ʩʧʠʨʘ. ʇʦʚʣʠʷʚʘʪ ʩʝ ʠ ʜʨʫʛʠ ʨʝʛʫʣʠʨʘʥʠ ʯʨʝʟ Akt ʧʨʦʪʝʠʥʠ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ Akt ʬʦʩʬʦ-

ʨʠʣʠʨʘ ʠ ʠʥʘʢʪʠʚʠʨʘ Bad, ʢʘʩʧʘʟʘ-9, ʢʘʢʪʦ ʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠʪʝ ʬʘʢʪʦʨʠ Forkhead ʠ 

CREB; ʧʦʪʠʩʢʘ ʬʫʥʢʮʠʠʪʝ ʥʘ p53; ʬʦʩʬʦʨʠʣʠʨʘ ʠ ʘʢʪʠʚʠʨʘ mTOR ʠ IKK . ʀʥʪʝʨʝʩʥʦ ʝ, 

ʯʝ ʧʝʨʠʬʦʟʠʥʲʪ ʤʦʞʝ ʜʘ ʠʥʜʫʮʠʨʘ ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ mTOR ʧʦ ʘʣʪʝʨʥʘʪʠʚʝʥ ʤʝʭʘʥʠʟʲʤ, 

ʯʨʝʟ ʧʨʦʪʝʘʟʦʤʘʪʘ (Fu, Kim et al. 2009). ʊʦʚʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʚʦʜʠ ʜʦ ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʬʦʩ-

ʬʦʨʠʣʠʨʘʥʝʪʦ ʥʘ Akt. 

 

2.5.4. ɸʢʪʠʚʠʨʘʥʝ ʥʘ JNK 

ʂʠʥʘʟʘʪʘ JNK ʝ ʢʣʶʯʦʚ ʫʯʘʩʪʥʠʢ ʚ ʩʠʛʥʘʣʝʥ ʧʲʪ, ʢʦʡʪʦ ʧʦ ʧʨʠʥʮʠʧ ʩʝ ʘʢʪʠʚʠʨʘ ʦʪ 

ʨʘʟʣʠʯʥʠ ʩʪʨʝʩʦʚʠ ʬʘʢʪʦʨʠ (ʚʲʟʧʘʣʠʪʝʣʥʠ ʮʠʪʦʢʠʥʠ, Fas/CD95, ʫʣʪʨʘʚʠʦʣʝʪʦʚʘ ʠ ʡʦʥʠ-

ʟʠʨʘʱʘ ʨʘʜʠʘʮʠʷ, ʪʦʧʣʠʥʝʥ ʰʦʢ, ʨʝʘʢʪʠʚʥʠ ʢʠʩʣʦʨʦʜʥʠ ʨʘʜʠʢʘʣʠ) ʠ ʤʦʞʝ ʜʘ ʠʥʜʫʮʠʨʘ 

ʘʧʦʧʪʦʟʘ. JNK ʩʝ ʘʢʪʠʚʠʨʘ ʧʦʩʨʝʜʩʪʚʦʤ ʢʠʥʘʟʠʪʝ MKK 4 ʠ MKK 7, ʘ ʪʝ ï ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʠʥʘʟʠʪʝ MEKK1 ʠ ASK1. ɸʌʍ ʤʦʛʘʪ ʜʘ ʚʲʟʜʝʡʩʪʚʘʪ ʚʲʨʭʫ MEKK1 ʠ ASK1 ʧʦ ʨʘʟʣʠʯ-

ʥʠ ʤʝʭʘʥʠʟʤʠ ʠ ʪʘʢʘ ʘʢʪʠʚʠʨʘʪ JNK (van Blitterswijk and Verheij 2008). ʆʩʚʝʥ ʪʦʚʘ ʝ ʠʟ-

ʚʝʩʪʥʦ, ʯʝ Akt ʤʦʞʝ ʜʘ ʬʦʩʬʦʨʠʣʠʨʘ ʠ ʠʥʘʢʪʠʚʠʨʘ ASK1, ʢʦʝʪʦ ʧʦʢʘʟʚʘ ʠ ʚʲʟʤʦʞʥʦʩʪ-

ʪʘ JNK ʜʘ ʙʲʜʝ ʘʢʪʠʚʠʨʘʥ ʯʨʝʟ ʠʥʭʠʙʠʨʘʥʝ ʥʘ Akt. JNK ʧʦʚʠʰʘʚʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ c-Jun 
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ʠ ʬʦʩʬʦʨʠʣʠʨʘ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʷ ʧʨʦʪʝʠʥ Bcl-XL, ʩ ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʠʥʜʫʮʠʨʘ ʘʧʦʧʪʦʟʘ 

(Jendrossek and Handrick 2003; van Blitterswijk and Verheij 2008). 

 

ʌʠʛ. I.5. ʅʦʨʤʘʣʝʥ ʧʨʦʮʝʩ ʥʘ ʘʢʪʠʚʠʨʘʥʝ ʥʘ Akt  ʠ ʚʝʨʦʷʪʥʠ ʤʝʭʘʥʠʟʤʠ, ʧʦ ʢʦʠʪʦ 

ɸʌʍ ʛʦ ʠʥʭʠʙʠʨʘʪ (Gills and Dennis 2009). ɸ ï ʥʦʨʤʘʣʥʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ Akt  ʚ ʣʠ-

ʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ, ʧʨʦʪʠʯʘʱʦ ʚ ʪʨʠ ʝʪʘʧʘ; ɹ ï ɸʌʍ ʥʘʨʫʰʘʚʘʪ ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʩʠʛ-

ʥʘʣʥʘʪʘ ʪʨʘʥʩʜʫʢʮʠʷ ʚ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ; ɺ ï ɸʌʍ ʧʨʷʢʦ ʠʥʭʠʙʠʨʘʪ ʩʚʲʨʟʚʘ-

ʥʝʪʦ ʥʘ PIP3 ʩ ʧʣʝʢʩʪʨʠʥ-ʭʦʤʦʣʦʞʥʠʷ ʜʦʤʝʥ ʥʘ Akt. ʆʟʥʘʯʝʥʠʷ: PDK ï ʬʦʩʬʦʠʥʦ-

ʟʠʪʠʜ-ʟʘʚʠʩʠʤʘ ʢʠʥʘʟʘ, PI3K ï ʬʦʩʬʘʪʠʜʠʣʠʥʦʟʠʪʦʣ-3-ʢʠʥʘʟʘ. 
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2.5.5. ʃʠʛʘʥʜ-ʥʝʟʘʚʠʩʠʤʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ Fas/CD95 

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʘʣʢʠʣʬʦʩʬʦʭʦʣʠʥʠʪʝ ʚʲʟʜʝʡʩʪʚʘʪ ʚʲʨʭʫ ʧʣʘʟʤʝʥʘʪʘ ʤʝʤʙʨʘʥʘ ʢʘʪʦ 

ʧʨʦʤʝʥʷʪ ʬʣʫʠʜʠʪʝʪʘ ʠ ʩʪʨʫʢʪʫʨʘʪʘ Ҁ (Arndt, Zeisig et al. 1997). ʀʤʘ ʜʘʥʥʠ, ʯʝ ʧʨʠ ʣʝʚ-

ʢʝʤʠʯʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ɸʌʍ ʩʝ ʥʘʪʨʫʧʚʘʪ ʛʣʘʚʥʦ ʚ ʪ. ʥʘʨ. ʣʠʧʠʜʥʠ ʨʘʬʪʦʚʝ (Ăʩʘʣʦ-

ʚʝò) ï ʤʠʢʨʦʫʯʘʩʪʲʮʠ ʦʪ ʧʣʘʟʤʝʥʘʪʘ ʤʝʤʙʨʘʥʘ, ʢʦʠʪʦ ʩʘ ʙʦʛʘʪʠ ʥʘ ʭʦʣʝʩʪʝʨʦʣ ʠ ʩʬʠʥ-

ʛʦʣʠʧʠʜʠ ʠ ʩʘ ʫʩʪʦʡʯʠʚʠ ʥʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʜʝʪʝʨʛʝʥʪʠ (van Blitterswijk and Verheij 

2008). ʃʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ ʤʦʛʘʪ ʜʘ ʩʣʫʞʘʪ ʢʘʪʦ ʧʣʘʪʬʦʨʤʠ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʩʠʛ-

ʥʘʣʥʘʪʘ ʪʨʘʥʩʜʫʢʮʠʷ, ʢʘʪʦ ʚʢʣʶʯʚʘʪ ʠʣʠ ʦʪʜʝʣʷʪ ʧʨʦʪʝʠʥʠ ʚ ʦʪʛʦʚʦʨ ʥʘ ʚʲʪʨʝ- ʠʣʠ ʠʟ-

ʚʲʥʢʣʝʪʲʯʥʠ ʩʪʠʤʫʣʠ. ɸʌʍ ʧʦʚʠʰʘʚʘʪ ʥʠʚʦʪʦ ʥʘ ʭʦʣʝʩʪeʨʦʣʘ ʠ ʧʦʥʠʞʘʚʘʪ ʥʠʚʦʪʦ ʥʘ 

ʩʬʠʥʛʦʤʠʝʣʠʥʘ ʚ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ (Jimenez-Lopez, Rios-Marco et al. 2010). ɸʌʍ ʤʦ-

ʛʘʪ ʜʘ ʧʨʝʜʠʟʚʠʢʘʪ ʩʣʠʚʘʥʝ ʥʘ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ ʠ ʦʙʦʛʘʪʷʚʘʥʝʪʦ ʠʤ ʩ ʨʘʟʣʠʯʥʠ ʩʠʛ-

ʥʘʣʥʠ ʧʨʦʪʝʠʥʠ. ʅʘʧʨʠʤʝʨ ʧʝʨʠʬʦʟʠʥʲʪ ʧʨʝʜʠʟʚʠʢʚʘ ʥʘʪʨʫʧʚʘʥʝ ʚ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ 

ʥʘ Ăʨʝʮʝʧʪʦʨʠ ʥʘ ʩʤʲʨʪʪʘò (Fas/CD95, TRAIL-R1/DR4 ʠ TRAIL-R2/DR5) ʠ ʧʨʦʪʝʠʥʠ, 

ʦʧʦʩʨʝʜʩʪʚʘʱʠ ʧʨʝʜʘʚʘʥʝʪʦ ʥʘ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʩʠʛʥʘʣʠ (FADD, ʧʨʦʢʘʩʧʘʟʘ-8, ʧʨʦʢʘʩʧʘ-

ʟʘ-10, Bid ʠ JNK) (Nieto-Miguel, Gajate et al. 2006; Gajate and Mollinedo 2007). ʇʨʠ ʤʠʝ-

ʣʦʤʥʠ ʢʣʝʪʢʠ MM144 ʪʦʚʘ ʫʣʝʩʥʷʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ Fas/CD95, FADD ʠ ʧʨʦ-

ʢʘʩʧʘʟʘ-8 ʠʣʠ -10 ʠ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʘʢʪʠʚʥʠʷ ʢʦʤʧʣʝʢʩ DISC, ʟʘʜʝʡʩʪʚʘʱ ʚʲʥʰʥʠʷ ʧʲʪ 

ʥʘ ʘʧʦʧʪʦʟʘʪʘ, ʜʦʨʠ ʙʝʟ ʥʘʣʠʯʠʝ ʥʘ ʣʠʛʘʥʜʘ FasL/CD95L. Bid, ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʦʩʲʱʝʩʪ-

ʚʷʚʘ ʚʨʲʟʢʘ ʩ ʚʲʪʨʝʰʥʠʷ ʘʧʦʧʪʦʪʠʯʝʥ ʧʲʪ. ʊʝʟʠ ʧʨʦʤʝʥʠ ʠʥʜʫʮʠʨʘʪ ʘʧʦʧʪʦʟʘ ʤʥʦʛʦ ʧʦ-

ʙʲʨʟʦ, ʦʪʢʦʣʢʦʪʦ ʪʦʚʘ ʩʪʘʚʘ ʯʨʝʟ ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʩʠʥʪʝʟʘ ʥʘ ʌʍ. 

 

2.5.6. ʀʥʭʠʙʠʨʘʥʝ ʥʘ ʉʘ
2+

-ʟʘʚʠʩʠʤʘʪʘ ɸʊʌ-ʘʟʘ 

ʅʷʢʦʠ ɸʌʍ (ʥʘʧʨʠʤʝʨ ʪʝʟʠ ʩ ʮʠʢʣʠʯʥʘ ʧʦʣʷʨʥʘ ʛʣʘʚʘ) ʧʦʥʠʞʘʚʘʪ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ 

ʤʝʤʙʨʘʥʥʘʪʘ Ca
2+

-ɸʊʌ-ʘʟʘ ʚ ʣʝʚʢʦʮʠʪʥʠʪʝ ʤʝʤʙʨʘʥʠ (Grosman 2001). ʊʘʢʘ ʩʝ ʩʪʠʛʘ ʜʦ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʚʲʪʨʝʢʣʝʪʲʯʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ Ca
2+
, ʩ ʢʦʝʪʦ ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʦʙʷʩʥʠ 

ʩʪʠʤʫʣʠʨʘʥʝʪʦ ʥʘ ʥʝʫʪʨʦʬʠʣʝʥ ʦʪʛʦʚʦʨ ʧʨʠ ʢʣʠʥʠʯʥʠ ʠʟʧʠʪʚʘʥʠʷ ʚʲʨʭʫ ʧʘʮʠʝʥʪʠ. 

ʉʤʷʪʘ ʩʝ, ʯʝ ʠʥʭʠʙʠʨʘʥʝʪʦ ʥʘ ʤʝʤʙʨʘʥʥʘʪʘ Ca
2+

-ɸʊʌ-ʘʟʘ ʥʝ ʝ ʧʨʷʢʦ, ʘ ʜʦ ʥʝʛʦ ʩʝ ʩʪʠʛʘ 

ʧʦʨʘʜʠ ʧʨʦʤʷʥʘ ʚ ʣʠʧʠʜʥʦʪʦ ʦʙʢʨʲʞʝʥʠʝ ʥʘ ʝʥʟʠʤʘ. 
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2.5.7. ʅʝʧʨʝʢʠ ʤʝʭʘʥʠʟʤʠ 

ʆʩʚʝʥ ʠʟʙʨʦʝʥʠʪʝ ʜʦʪʫʢ ʝʬʝʢʪʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʢʘʪʝʛʦʨʠʟʠʨʘʪ ʢʘʪʦ ʧʨʝʢʠ, ʩʲʱʝʩ-

ʪʚʫʚʘʪ ʠ ʜʨʫʛʠ ï ʥʝʧʨʝʢʠ. ʊʘʢʠʚʘ ʩʘ ʝʬʝʢʪʠʪʝ ʦʧʦʩʨʝʜʩʪʚʘʥʠ ʯʨʝʟ ʠʤʫʥʥʘʪʘ ʩʠʩʪʝʤʘ ï 

ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʊ-ʣʠʤʬʦʮʠʪʠʪʝ ʠ ʤʘʢʨʦʬʘʛʠʪʝ, ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʨʝʮʝʧʪʦ-

ʨʠʪʝ ʟʘ IL-2, ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʧʨʦʜʫʢʮʠʷʪʘ ʥʘ ʠʥʪʝʨʬʝʨʦʥ ʛʘʤʘ, TNF-Ŭ, IL-3 ʠ GM-CSF 

(Hilgard, Klenner et al. 1993; Mollinedo 2007). ʉ ʨʘʟʣʠʯʥʘʪʘ ʩʪʝʧʝʥ ʥʘ ʠʟʷʚʘ ʥʘ ʧʨʝʢʠʪʝ ʠ 

ʥʝʧʨʝʢʠ ʤʝʭʘʥʠʟʤʠ ʥʘ ʜʝʡʩʪʚʠʝ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʙʷʩʥʠ 

ʬʘʢʪʲʪ, ʯʝ in vitro OPC ʝ ʧʦ-ʘʢʪʠʚʝʥ ʩʨʝʱʫ ʢʘʨʮʠʥʦʤ ʥʘ ʤʣʝʯʥʘʪʘ ʞʣʝʟʘ, ʜʦʢʘʪʦ in vivo 

HPC ʝ ʩ ʧʦ-ʛʦʣʷʤʘ ʘʢʪʠʚʥʦʩʪ (Fichtner, Zeisig et al. 1994). 

 

2.6. ʇʨʝʜʢʣʠʥʠʯʥʠ ʜʘʥʥʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʠʪʝ ʝʬʝʢʪʠ 

ɸʌʍ ʧʨʦʷʚʷʚʘʪ ʟʥʘʯʠʪʝʣʥʘ ʮʠʪʦʪʦʢʩʠʯʥʘ ʘʢʪʠʚʥʦʩʪ ʩʧʨʷʤʦ ʛʦʣʷʤ ʙʨʦʡ ʣʝʚʢʝʤʠʯʥʠ 

ʠ ʣʠʤʬʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ: HL-60, THP1 ʠ NB4 (ʦʩʪʨʘ ʤʠʝʣʦʛʝʥʥʘ ʣʝʚʢʝʤʠʷ, ʆʄʃ); 

Reh ʠ CEM (ʦʩʪʨʘ ʣʠʤʬʦʮʠʪʥʘ ʣʝʚʢʝʤʠʷ, ʆʃʃ); Jurkat, SKW-3 ʠ MOLT-4 (ʊ-ʢʣʝʪʲʯʥʘ 

ʣʝʚʢʝʤʠʷ); MM.1S, MM1.R, M144, U-266, OPM-2, RPMI-8226 ʠ INA-6 (ʤʫʣʪʠʧʣʝʥ ʤʠʝ-

ʣʦʤ); BCWM.1, WSU-WM, MEC-1 (ʤʘʢʨʦʛʣʦʙʫʣʠʥʝʤʠʷ ʥʘ Waldenstrºm); Raji ʠ Ramos 

(ʣʠʤʬʦʤ ʥʘ ɹʲʨʢʠʪ) (Konstantinov, Topashka-Ancheva et al. 1998; Hideshima, Catley et al. 

2006; Leleu, Jia et al. 2007; Fiegl, Lindner et al. 2008; Martelli, Papa et al. 2010). ɼʦʢʘʟʘʥʦ ʝ 

ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʟʘ ʧʨʠ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʪʷʭ. IC50 ʥʘ Perifosine ʩʧʨʷʤʦ ʠʟʙʨʦʝʥʠʪʝ 

ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʝ ʤʝʞʜʫ 1 ʠ 15 ÕM ʧʨʠ 48-ʯʘʩʦʚʦ ʚʨʝʤʝ ʟʘ ʚʲʟʜʝʡʩʪʚʠʝ. ʇʝ-

ʨʠʬʦʟʠʥʲʪ ʜʝʡʩʪʚʘ ʠ ʩʨʝʱʫ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ, ʠʟʦʣʠʨʘʥʠ ʦʪ ʧʘʮʠʝʥʪʠ ʩ ʨʝʟʠʩʪʝʥʪʥʦʩʪ 

ʢʲʤ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʮʠʪʦʩʪʘʪʠʮʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʢʦʛʘʪʦ ʩʘ ʘʜʭʝʨʠʨʘʣʠ ʢʲʤ ʉʂʄʂ 

(Kastritis, Charidimou et al. 2009). Perifosine ʝ ʤʥʦʛʦ ʝʬʝʢʪʠʚʝʥ ʧʨʠ ʤʠʰʠ in vivo ʤʦʜʝʣʠ 

ʥʘ ʄʄ ʠ ʤʘʢʨʦʛʣʦʙʫʣʠʥʝʤʠʷ ʥʘ Waldenstrºm, ʙʘʟʠʨʘʥʠ ʥʘ ʧʦʜʢʦʞʥʦ ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ 

ʪʫʤʦʨʥʠ ʢʣʝʪʢʠ ʩ ʯʦʚʝʰʢʠ ʧʨʦʠʟʭʦʜ (Hideshima, Catley et al. 2006; Leleu, Jia et al. 2007). 

ɽʨʫʬʦʟʠʥʲʪ ʝ ʝʬʝʢʪʠʚʝʥ ʩʨʝʱʫ ʪʫʤʦʨʥʠ ʢʣʝʪʢʠ, ʠʟʦʣʠʨʘʥʠ ʦʪ ʧʘʮʠʝʥʪʠ ʩ ʭʨʦʥʠʯʥʘ 

ʣʠʤʬʦʮʠʪʥʘ ʣʝʚʢʝʤʠʷ (ʍʃʃ) (Konigs, Pallasch et al. 2010). ɸʌʍ ʧʨʦʷʚʷʚʘʪ ʮʠʪʦʪʦʢʩʠ-

ʯʥʘ ʘʢʪʠʚʥʦʩʪ ʠ ʩʨʝʱʫ ʪʫʤʦʨʥʠ ʢʣʝʪʢʠ, ʧʨʦʠʟʭʦʞʜʘʱʠ ʦʪ ʧʘʮʠʝʥʪʠ ʩ ʭʨʦʥʠʯʥʘ ʤʠʝʣʦ-

ʛʝʥʥʘ ʣʝʚʢʝʤʠʷ (ʍʄʃ), ʢʘʪʦ ʚ ʪʦʟʠ ʩʣʫʯʘʡ ʪʷʭʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʟʘʚʠʩʠ ʦʪ ʥʠʚʦʪʦ ʥʘ 

ʬʫʟʠʦʥʥʠʷ ʦʥʢʦʧʨʦʪʝʠʥ BCR-ABL (Konstantinov, Eibl et al. 1999). ʊʦʟʠ ʬʫʟʠʦʥʝʥ ʧʨʦ-

ʪʝʠʥ ʘʢʪʠʚʠʨʘ ʩʠʛʥʘʣʥʠʪʝ ʧʲʪʠʱʘ Ras/Raf/MEK/ERK, JAK/STAT ʠ PI3K/Akt ʠ ʪʘʢʘ ʧʦ-

ʩʪʠʛʘ ʧʨʦʣʠʬʝʨʘʪʠʚʝʥ ʠ ʘʥʪʠʘʧʦʧʪʦʪʠʯʝʥ ʝʬʝʢʪ (Konstantinov, Georgieva et al. 2002).  



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 
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ɸʌʍ ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʘ ʧʨʦʪʠʚʦʪʫʤʦʨʥʘ ʘʢʪʠʚʥʦʩʪ ʩʨʝʱʫ ʝʩʪʨʦʛʝʥ-ʨʝʮʝʧʪʦʨ-ʦʪʨʠʮʘ-

ʪʝʣʥʠ ʢʘʨʮʠʥʦʤʠ ʥʘ ʤʣʝʯʥʘʪʘ ʞʣʝʟʘ, ʢʘʢʪʦ in vitro, ʪʘʢʘ ʠ in vivo (Kotting, Berger et al. 

1992; Fichtner, Zeisig et al. 1994; Vink, van Blitterswijk et al. 2007). ɸʌʍ ʫʧʨʘʞʥʷʚʘʪ ʮʠ-

ʪʦʪʦʢʩʠʯʥʦ ʜʝʡʩʪʚʠʝ ʩʧʨʷʤʦ ʢʣʝʪʲʯʥʠʪʝ ʣʠʥʠʠ EJ ʠ 5637, ʧʨʦʠʟʭʦʞʜʘʱʠ ʦʪ ʢʘʨʮʠʥʦʤ 

ʥʘ ʧʠʢʦʯʥʠʷ ʤʝʭʫʨ (Konstantinov and Berger 1999), ʠ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ 

ʯʨʝʟ ʠʥʩʪʠʣʘʮʠʷ ʥʘ ʪʝʭʥʠ ʨʘʟʪʚʦʨʠ ʚ ʧʠʢʦʯʥʠʷ ʤʝʭʫʨ. ErPC ʧʦʥʠʞʘʚʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ 

ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ C6, T98G, U87MG ʠ A172, ʧʨʦʠʟʭʦʞʜʘʱʠ ʦʪ ʘʩʪ-

ʨʦʮʠʪʦʤ/ʛʣʠʦʙʣʘʩʪʦʤ ʧʨʠ ʧʣʲʭ (C6) ʠʣʠ ʯʦʚʝʢ (ʦʩʪʘʥʘʣʠʪʝ) (Jendrossek, Hammersen et 

al. 2002). ɸʌʍ ʩʘ ʝʬʝʢʪʠʚʥʠ ʦʱʝ ʩʨʝʱʫ ʢʣʝʪʲʯʥʠʪʝ ʣʠʥʠʠ PC-3 (ʢʘʨʮʠʥʦʤ ʥʘ ʧʨʦʩʪʘ-

ʪʘʪʘ); HeLa (ʢʘʨʮʠʥʦʤ ʥʘ ʰʠʡʢʘʪʘ ʥʘ ʤʘʪʢʘʪʘ); H460, H358, H157 ʠ H226 (ʙʝʣʦʜʨʦʙʝʥ 

ʢʘʨʮʠʥʦʤ) (Jendrossek and Handrick 2003; Fu, Kim et al. 2009). 

ʄʠʣʪʝʬʦʟʠʥʲʪ ʠʥʭʠʙʠʨʘ ʥʘʩʦʯʝʥʘʪʘ ʤʠʛʨʘʮʠʷ ʠ ʠʥʚʘʟʠʚʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ MO-4 in 

vitro (Hilgard, Klenner et al. 1993). ʇʦʜʦʙʝʥ ʝʬʝʢʪ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʩʧʨʷʤʦ ʭʝʤʦʪʘʢʩʠʩʘ 

ʥʘ ʛʨʘʥʫʣʦʮʠʪʠʪʝ. ʇʝʨʠʬʦʟʠʥʲʪ ʧʦʪʠʩʢʘ ʤʠʛʨʘʮʠʷʪʘ ʠ ʘʜʭʝʟʠʚʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʤʠʝ-

ʣʦʤʥʠ ʢʣʝʪʢʠ MM.1S (Huston, Leleu et al. 2008). 

ʄʥʦʛʦ ʠʥʪʝʨʝʩʝʥ ʝ ʬʘʢʪʲʪ, ʯʝ ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʢʣʘʩʠʯʝʩʢʠʪʝ ʮʠʪʦʩʪʘʪʠʮʠ, ʘʣʢʠʣʬʦʩʬʦ-

ʭʦʣʠʥʠʪʝ ʥʝ ʩʘ ʤʠʝʣʦʪʦʢʩʠʯʥʠ ʠ ʜʦʨʠ ʩʪʠʤʫʣʠʨʘʪ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ ʭʝʤʦʧʦʝʟʘ. ʊʦʟʠ 

ʝʬʝʢʪ ʝ ʦʩʦʙʝʥʦ ʩʠʣʥʦ ʧʨʦʷʚʝʥ ʧʨʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠʪʝ ʩ ʧʦ-ʢʲʩʘ ʘʣʢʠʣʥʘ ʚʝʨʠʛʘ 

(Konstantinov, Topashka-Ancheva et al. 1998) ʠ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʧʦʥʠʞʘʚʘʥʝ ʥʘ 

ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ ʪʦʢʩʠʯʥʦʩʪ ʥʘ ʩʪʘʥʜʘʨʪʥʠʪʝ ʘʥʪʠʥʝʦʧʣʘʩʪʠʯʥʠ ʣʝʢʘʨʩʪʚʘ (Georgieva, 

Konstantinov et al. 2002). ʉʪʠʤʫʣʠʨʘʥʝ ʥʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʧʨʠ ʥʷʢʦʠ 

ʣʝʚʢʝʤʠʯʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ (K-562, HL-60), ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦ-ʥʠʩʢʠ ʦʪ ʮʠʪʦʪʦʢ-

ʩʠʯʥʠʪʝ (Konstantinov, Topashka-Ancheva et al. 1998). ʉʣʝʜ ʩʠʩʪʝʤʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

ɸʌʍ ʩʝ ʥʘʙʣʶʜʘʚʘ ʣʝʚʢʦʮʠʪʦʟʘ ʠ ʪʨʦʤʙʦʮʠʪʦʟʘ (Jendrossek and Handrick 2003). 

ɸʣʢʠʣʬʦʩʬʦʭʦʣʠʥʠʪʝ ʠʤʘʪ ʩʧʦʩʦʙʥʦʩʪʪʘ ʜʘ ʠʥʜʫʮʠʨʘʪ ʜʠʬʝʨʝʥʮʠʘʮʠʷ. ʊʘʟʠ ʪʷʭʥʘ 

ʩʧʦʩʦʙʥʦʩʪ ʝ ʥʘʙʣʶʜʘʚʘʥʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʪʫʤʦʨʥʠ ʠ ʥʦʨʤʘʣʥʠ ʢʣʝ-

ʪʢʠ. ɺ ʭʦʜʘ ʥʘ ʪʝʨʘʧʠʷʪʘ ʪʠʧʠʯʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʘʜʝʥʦʢʘʨʮʠʥʦʤ ʥʘ ʤʣʝʯʥʘʪʘ ʞʣʝʟʘ ʧʦ-

ʩʪʝʧʝʥʥʦ ʧʨʠʜʦʙʠʚʘ ʭʠʩʪʦʣʦʛʠʯʥʠ ʧʨʠʟʥʘʮʠ ʥʘ ʥʦʨʤʘʣʥʘ ʪʲʢʘʥ ʥʘ ʤʣʝʯʥʘ ʞʣʝʟʘ, ʩʝʢ-

ʨʝʪʠʨʘʱʘ ʤʣʷʢʦ (Hilgard, Klenner et al. 1993). ʇʨʠ ʪʨʝʪʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠ LAMA -84 ʝ ʫʩ-

ʪʘʥʦʚʝʥʦ, ʯʝ ɸʌʍ ʩʪʠʤʫʣʠʨʘʪ ʧʨʦʷʚʷʚʘʥʝʪʦ ʥʘ ʬʠʙʨʦʙʣʘʩʪʝʥ ʬʝʥʦʪʠʧ ʠ ʘʜʭʝʨʝʥʪʝʥ 

ʨʘʩʪʝʞ (Konstantinov, Topashka-Ancheva et al. 1998). ʊʦʟʠ ʝʬʝʢʪ ʝ ʦʩʦʙʝʥʦ ʩʠʣʥʦ ʧʨʦʷ-

ʚʝʥ ʧʨʠ ErPC ʠ ErPC3 ʠ ʤʦʞʝ ʜʘ ʜʦʧʨʠʥʝʩʝ ʟʘ ʧʦ-ʜʲʣʛʦʪʦ ʟʘʜʲʨʞʘʥʝ ʥʘ ʍʄʃ-ʙʣʘʩʪʠʪʝ 

ʚ ʢʦʩʪʥʠʷ ʤʦʟʲʢ ʠ ʪʷʭʥʦʪʦ ʩʲʟʨʷʚʘʥʝ. ʇʨʠ ʪʨʝʪʠʨʘʥʝ ʥʘ ʧʨʦʤʠʝʣʦʮʠʪʥʘʪʘ ʣʝʚʢʝʤʠʯʥʘ 

ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ U-937 ʩ ʤʠʣʪʝʬʦʟʠʥ ʝ ʥʘʙʣʶʜʘʚʘʥʘ ʠʥʜʫʢʮʠʷ ʥʘ ʭʠʩʪʦʥ H1, ʢʦʷʪʦ ʩʝ 
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ʩʯʠʪʘ ʟʘ ʧʨʝʜʰʝʩʪʚʝʥʠʢ ʥʘ ʤʦʥʦʮʠʪʥʘʪʘ ʜʠʬʝʨʝʥʮʠʘʮʠʷ (Hilgard, Klenner et al. 1993). 

ɼʨʫʛ ʘʩʧʝʢʪ ʥʘ ʜʠʬʝʨʝʥʮʠʘʮʠʷʪʘ, ʧʨʝʜʠʟʚʠʢʚʘʥʘ ʦʪ ʘʣʢʠʣʬʦʩʬʦʭʦʣʠʥʠʪʝ ʝ ʣʝʚʢʦʮʠʪʦ-

ʟʘʪʘ, ʨʝʛʠʩʪʨʠʨʘʥʘ ʩʣʝʜ ʩʠʩʪʝʤʥʦʪʦ ʠʤ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʷʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʧʨʝʦʙʣʘ-

ʜʘʚʘʥʝʪʦ ʥʘ ʟʨʝʣʠ ʛʨʘʥʫʣʦʮʠʪʠ. 

ɸʌʍ ʧʨʦʷʚʷʚʘʪ ʘʥʪʠʧʨʦʪʦʟʦʡʥʘ ʘʢʪʠʚʥʦʩʪ. ʆʩʦʙʝʥʦ ʝʬʝʢʪʠʚʥʠ ʩʘ ʩʨʝʱʫ ʚʠʜʦʚʝ 

Leishmania ʠ Trypanosoma cruzi, ʥʦ ʜʝʡʩʪʚʘʪ ʩʲʱʦ ʠ ʩʨʝʱʫ Trypanosoma brucei, Enta-

moeba histolytica ʠ Acanthamoeba spp. (Mollinedo 2007). 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ in vitro ɸʌʍ ʧʦʪʠʩʢʘʪ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʦʪ ʧʠʛʤʝʥʪʥʠʷ 

ʝʧʠʪʝʣ ʥʘ ʨʝʪʠʥʘʪʘ (ʚʝʨʦʷʪʥʦ ʯʨʝʟ ʠʥʭʠʙʠʨʘʥʝ ʥʘ PKC) ʠ ʤʝʜʠʠʨʘʥʦʪʦ ʦʪ ʪʷʭ ʢʦʥʪʨʘ-

ʭʠʨʘʥʝ ʥʘ ʢʦʣʘʛʝʥʦʚʠʷ ʤʘʪʨʠʢʩ ï ʧʨʦʮʝʩʠ, ʫʯʘʩʪʚʘʱʠ ʚ ʧʘʪʦʛʝʥʝʟʘʪʘ ʥʘ ʧʨʦʣʠʬʝʨʘʪʠʚ-

ʥʘʪʘ ʚʠʪʨʝʦʨʝʪʠʥʦʧʘʪʠʷ (Eibl, Banas et al. 2003). ʆʩʚʝʥ ʪʦʚʘ ʧʦʪʠʩʢʘʪ ʘʜʭʝʟʠʚʥʘʪʘ ʠ 

ʤʠʛʨʘʮʠʦʥʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʪʝʟʠ ʢʣʝʪʢʠ (Eibl, Kook et al. 2006). ʇʨʠ ʟʘʡʮʠ ɸʌʍ 

ʧʦʪʠʩʢʘʪ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʛʣʠʘʣʥʠʪʝ ʄʶʣʝʨʦʚʠ ʢʣʝʪʢʠ ʚ ʨʝʪʠʥʘʪʘ, ʥʘʩʪʲʧʚʘʱʦ ʩʣʝʜ 

ʦʪʣʝʧʷʥʝʪʦ Ҁ (Eibl, Lewis et al. 2007). ɸʌʍ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʥʘʤʝʨʷʪ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ 

ʣʝʯʝʥʠʝ ʥʘ ʧʨʦʣʠʬʝʨʘʪʠʚʥʘʪʘ ʚʠʪʨʝʦʨʝʪʠʥʦʧʘʪʠʷ. 

Miltefosine ʧʦʪʠʩʢʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʥʦʨʤʘʣʥʠ ʯʦʚʝʰʢʠ ʢʝʨʘʪʠʥʦʮʠʪʠ ʠ ʚʝʨʦʷʪʥʦ 

ʙʠ ʤʦʛʲʣ ʜʘ ʥʘʤʝʨʠ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ ʭʠʧʝʨʧʣʘʩʪʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʥʘ ʝʧʠʜʝʨʤʠʩʘ, ʥʘʧʨ. 

ʧʩʦʨʠʘʟʠʩ (Mollinedo 2007). 

ɸʣʢʠʣʬʦʩʬʦʭʦʣʠʥʠʪʝ ʧʨʝʜʠʟʚʠʢʚʘʪ ʭʦʣʠʥʦʤʠʤʝʪʠʯʥʠ ʝʬʝʢʪʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʪʦ-

ʤʘʰʥʦ-ʯʨʝʚʥʠʷ ʪʨʘʢʪ (Konstantinov, Eibl et al. 1999). 

ʄʠʣʪʝʬʦʟʠʥʲʪ ʧʦʚʠʰʘʚʘ ʧʨʦʧʫʩʢʣʠʚʦʩʪʪʘ ʥʘ ʪ. ʥʘʨ. ñtight-junctionsò ï ʫʯʘʩʪʲʮʠʪʝ ʥʘ 

ʩʚʨʲʟʢʘ ʤʝʞʜʫ ʝʧʠʜʝʨʤʘʣʥʠʪʝ ʢʣʝʪʢʠ ʥʘ ʣʠʛʘʚʠʮʘʪʘ (Ward, Ouyang et al. 2003). ʊʦʚʘ ʩʝ 

ʦʙʷʩʥʷʚʘ ʩ ʠʥʭʠʙʠʨʘʥʝʪʦ ʥʘ PLC-ɓ ʠ ʧʦʩʣʝʜʚʘʱʘʪʘ ʜʝʟʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʘʢʪʠʥʦʚʠʪʝ 

ʬʠʣʘʤʝʥʪʠ. 

 

2.7. ɼʘʥʥʠ ʦʪ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ 

ɿʘʩʝʛʘ Miltefosine ʝ ʝʜʠʥʩʪʚʝʥʠʷʪ ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ ɸʌʍ, ʢʦʡʪʦ ʝ ʨʝʛʠʩʪʨʠʨʘʥ ʢʘʪʦ 

ʣʝʢʘʨʩʪʚʝʥ ʧʨʦʜʫʢʪ. ʇʦʜ ʬʦʨʤʘ ʥʘ 6% ʨʘʟʪʚʦʨ (MiltexÈ) ʝ ʧʦʢʘʟʘʥ ʟʘ ʧʘʣʠʘʪʠʚʥʘ ʣʦʢʘʣ-

ʥʘ ʪʝʨʘʧʠʷ ʥʘ ʢʦʞʥʠ ʤʝʪʘʩʪʘʟʠ ʥʘ ʢʘʨʮʠʥʦʤ ʥʘ ʤʣʝʯʥʘʪʘ ʞʣʝʟʘ. ʇʦʩʪʠʛʘ ʪʝʨʘʧʝʚʪʠʯʝʥ 

ʦʪʛʦʚʦʨ ʧʨʠ ʦʢʦʣʦ 43% ʦʪ ʧʘʮʠʝʥʪʠʪʝ (Mollinedo 2007). ɽʬʝʢʪʠʚʝʥ ʝ ʠ ʧʨʠ ʢʦʞʥʠ ʣʠʤ-

ʬʦʤʠ (Vink, van Blitterswijk et al. 2007). ʇʝʨʦʨʘʣʥʘʪʘ ʬʦʨʤʘ (ImpavidoÈ) ʩʝ ʧʨʠʣʘʛʘ ʟʘ 

ʣʝʯʝʥʠʝ ʥʘ ʚʠʩʮʝʨʘʣʥʘ ʣʘʡʰʤʘʥʠʦʟʘ ʩ ʤʥʦʛʦ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʦʩʪ ï ʠʟʣʝʢʫʚʘʥʝ ʥʘ 94% 
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ʦʪ ʧʘʮʠʝʥʪʠʪʝ (Mollinedo 2007). ʇʨʠ ʢʦʞʥʘ ʣʘʡʰʤʘʥʠʦʟʘ ʧʦʩʪʠʛʘ ʠʟʣʝʢʫʚʘʥʝ ʥʘ 33-91% 

ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʥʢʨʝʪʥʠʷ ʧʨʠʯʠʥʠʪʝʣ. ʇʨʦʫʯʚʘʥʘ ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ 

ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʠ ʨʘʟʣʠʯʥʠ ʩʦʣʠʜʥʠ ʪʫʤʦʨʠ, ʥʦ ʥʝ ʝ ʜʝʤʦʥʩʪʨʠʨʘʥʘ ʢʣʠʥʠʯʥʘ 

ʝʬʝʢʪʠʚʥʦʩʪ ʧʨʠ ʧʦʥʦʩʠʤʠ ʜʦʟʠ. 

ʇʨʦʚʝʜʝʥʦ ʝ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ II ʬʘʟʘ ʥʘ Perifosine (150 mg/ʜʝʥ) ʚ ʢʦʤʙʠʥʘʮʠʷ 

ʩ Dexamethasone (20 mg ʜʚʘ ʧʲʪʠ ʩʝʜʤʠʯʥʦ) ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʝʮʠʜʠʚʠʨʘʣ ʠʣʠ ʨʝʬʨʘʢʪʝ-

ʨʝʥ ʄʄ (Mitsiades, Hideshima et al. 2009). ʇʦʩʪʠʛʥʘʪ ʝ ʪʝʨʘʧʝʚʪʠʯʝʥ ʦʪʛʦʚʦʨ ʧʨʠ 35% 

ʦʪ ʧʘʮʠʝʥʪʠʪʝ. ʇʨʠ ʜʨʫʛʦ ʧʦʜʦʙʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ I ʬʘʟʘ ʝ ʠʟʩʣʝʜʚʘʥʦ ʢʦʤʙʠʥʠʨʘʥʦ ʧʨʠ-

ʣʦʞʝʥʠʝ ʥʘ ʧʝʨʠʬʦʟʠʥ ʩ ʣʝʥʘʣʠʜʦʤʠʜ ʠ ʜʝʢʩʘʤʝʪʘʟʦʥ. ʇʦʩʪʠʛʥʘʪ ʝ ʪʝʨʘʧʝʚʪʠʯʝʥ ʦʪʛʦ-

ʚʦʨ ʧʨʠ 70% ʦʪ ʧʘʮʠʝʥʪʠʪʝ. ɺ ʤʦʤʝʥʪʘ ʩʝ ʧʨʦʚʝʞʜʘ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ II ʬʘʟʘ ʥʘ 

ʢʦʤʙʠʥʘʮʠʷʪʘ Perifosine/Bortezomib ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʝʮʠʜʠʚʠʨʘʣ ʠ ʨʝʬʨʘʢʪʝʨʝʥ ʄʄ, 

69% ʦʪ ʢʦʠʪʦ ʩ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʙʦʨʪʝʟʦʤʠʙ. ɹʦʨʪʝʟʦʤʠʙʲʪ ʩʝ ʧʨʠʣʘʛʘ ʧʦ ʩʪʘʥʜʘʨʪʥʘ-

ʪʘ ʩʭʝʤʘ, ʘ ʧʝʨʠʬʦʟʠʥʲʪ ʧʦ 50 ʠʣʠ 100 mg/ʜʝʥ. ʇʨʝʜʚʘʨʠʪʝʣʥʠ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ ʧʦʩʪʠʛʘ-

ʥʝ ʥʘ ʧʲʣʥʘ ʨʝʤʠʩʠʷ ʚ 4% ʦʪ ʩʣʫʯʘʠʪʝ, ʢʘʪʦ ʦʙʱʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʪʝʨʘʧʝʚʪʠ-

ʯʝʥ ʦʪʛʦʚʦʨ ʝ 38%. ʇʨʠ ʧʦʜʛʨʫʧʘʪʘ ʦʪ ʧʘʮʠʝʥʪʠ ʩ ʨʘʟʚʠʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʙʦʨʪʝʟʦ-

ʤʠʙ ʪʝʨʘʧʝʚʪʠʯʝʥ ʦʪʛʦʚʦʨ ʝ ʧʦʩʪʠʛʥʘʪ ʚ 15% ʦʪ ʩʣʫʯʘʠʪʝ. ʉʨʝʜʥʠʷʪ ʧʝʨʠʦʜ ʙʝʟ ʧʨʦʛʨʝ-

ʩʠʷ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʝ 6,3 ʤʝʩʝʮʘ ʚ ʦʙʱʘʪʘ ʧʦʧʫʣʘʮʠʷ ʠ 6,2 ʤʝʩʝʮʘ ʚ ʧʦʜʛʨʫʧʘʪʘ ʩ ʨʝʟʠʩ-

ʪʝʥʪʥʦʩʪ ʢʲʤ Bortezomib (Mitsiades, Hideshima et al. 2009). ʆʙʝʱʘʚʘʱʠ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʦ-

ʣʫʯʝʥʠ ʠ ʧʨʠ ʧʨʦʫʯʚʘʥʠʷ ʦʪ II ʬʘʟʘ ʥʘ ʧʝʨʠʬʦʟʠʥ ʚʲʨʭʫ ʧʘʮʠʝʥʪʠ ʩ ʤʘʢʨʦʛʣʦʙʫʣʠʥʝ-

ʤʠʷ ʥʘ Waldenstrºm, ʥʷʢʦʠ ʪʠʧʦʚʝ ʩʘʨʢʦʤʠ ʠ ʭʝʧʘʪʦʮʝʣʫʣʘʨʥʠ ʢʘʨʮʠʥʦʤʠ (Gills and 

Dennis 2009). ʅʝ ʩʘ ʧʦʣʫʯʝʥʠ ʟʘʜʦʚʦʣʠʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʢʘʨʮʠʥʦʤ ʥʘ ʧʘʥʢʨʝʘʩʘ, 

ʧʨʦʩʪʘʪʘʪʘ ʠʣʠ ʤʣʝʯʥʘʪʘ ʞʣʝʟʘ, ʢʘʢʪʦ ʠ ʧʨʠ ʤʘʣʠʛʥʝʥ ʤʝʣʘʥʦʤ. 

 

2.8. ʌʘʨʤʘʢʦʣʦʛʠʯʝʥ ʧʨʦʬʠʣ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪ 

ʆʩʥʦʚʥʠʪʝ ʠ ʜʦʟʦʣʠʤʠʪʠʨʘʱʠ ʅʃʈ ʥʘ Miltefosine ʧʨʠ ʧʝʨʦʨʘʣʥʦ ʧʨʠʣʦʞʝʥʠʝ ʩʝ 

ʜʲʣʞʘʪ ʥʘ ʭʦʣʠʥʦʤʠʤʝʪʠʯʥʠʪʝ ʤʫ ʝʬʝʢʪʠ ʠ ʩʘ ʦʪ ʩʪʨʘʥʘ ʥʘ ʩʪʦʤʘʰʥʦ-ʯʨʝʚʥʠʷ ʪʨʘʢʪ ï 

ʛʘʜʝʥʝ, ʧʦʚʨʲʱʘʥʝ ʠ ʜʠʘʨʠʷ (Mollinedo 2007). ʊʝʟʠ ʅʃʈ ʩʝ ʧʦʚʣʠʷʚʘʪ ʜʦʙʨʝ ʦʪ Dompe-

ridone. ʅʘʙʣʶʜʘʚʘʥʦ ʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʙʲʙʨʝʯʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ (Erdlenbruch, Jendrossek 

et al. 1999). ʉʪʦʤʘʰʥʦ-ʯʨʝʚʥʠ ʧʨʦʷʚʠ ʠ ʥʝʬʨʦʪʦʢʩʠʯʥʦʩʪ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʠ ʧʨʠ ʧʣʲʭʦʚʝ. 

ʅʘʙʣʶʜʘʚʘʥʘ ʝ ʠ ʘʥʝʤʠʷ ʧʦʨʘʜʠ ʭʝʤʦʣʠʟʘ (Fichtner, Zeisig et al. 1994). ʇʨʠ ʠʥʪʨʘʚʝʥʦʟ-

ʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Miltefosine ʧʨʠ ʧʣʲʭʦʚʝ ʩʝ ʨʘʟʚʠʚʘ ʪʝʞʢʘ ʭʝʤʦʣʠʟʘ, ʩʲʯʝʪʘʥʘ ʩ ʥʝʢʨʦ-

ʟʘ ʠ ʪʨʦʤʙʦʬʣʝʙʠʪ ʚ ʤʷʩʪʦʪʦ ʥʘ ʠʥʞʝʢʪʠʨʘʥʝ (Erdlenbruch, Jendrossek et al. 1999). ʋʩʪʘ-
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ʥʦʚʝʥʠ ʩʘ ʠ ʪʝʨʘʪʦʛʝʥʥʠ ʝʬʝʢʪʠ (Mollinedo 2007). ʀʥʪʝʥʟʠʪʝʪʲʪ ʥʘ ʭʝʤʦʣʠʪʠʯʥʠʪʝ ʠ 

ʩʪʦʤʘʰʥʦ-ʯʨʝʚʥʠʪʝ ʧʨʦʷʚʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʝʥ ʯʨʝʟ ʚʢʣʶʯʚʘʥʝ ʥʘ ɸʌʍ 

ʚ ʣʠʧʦʟʦʤʠ, ʢʘʪʦ ʧʨʠ ʪʦʚʘ ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʪʝʨʘʧʝʚʪʠʯʥʠʷ ʧʦʪʝʥʮʠʘʣ 

(Fichtner, Zeisig et al. 1994; Arndt, Zeisig et al. 1997). ʅʝʞʝʣʘʥʠʪʝ ʣʝʢʘʨʩʪʚʝʥʠ ʨʝʘʢʮʠʠ 

ʧʨʠ ʣʦʢʘʣʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Miltefosine ʩʝ ʠʟʨʘʟʷʚʘʪ ʚ ʟʘʯʝʨʚʷʚʘʥʝ, ʩʲʨʙʝʞ ʠ ʧʘʨʝʥʝ 

(Hilgard, Klenner et al. 1993). 

Perifosine ʠʤʘ ʩʭʦʜʥʠ ʅʃʈ. ʉʪʦʤʘʰʥʦ-ʯʨʝʚʥʠʪʝ ʧʨʦʷʚʠ ʩʘ ʤʘʣʢʦ ʧʦ-ʩʣʘʙʦ ʠʟʨʘʟʝʥʠ 

ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʤʠʣʪʝʬʦʟʠʥʘ, ʥʦ ʚʩʝ ʧʘʢ ʩʘ ʜʦʟʦʣʠʤʠʪʠʨʘʱʠ (Mollinedo 2007). ʏʝʩʪʦ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʫʤʦʨʘ (Gills and Dennis 2009). 

ɸʌʍ ʩ ʜʚʦʡʥʘ ʚʨʲʟʢʘ ʚ ʘʣʢʠʣʥʘʪʘ ʚʝʨʠʛʘ (ErPC ʠ ErPC3) ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ ʣʠʧʩʘ ʥʘ ʭʝ-

ʤʦʣʠʪʠʯʥʠ ʩʚʦʡʩʪʚʘ ʠ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʠʥʪʨʘʚʝʥʦʟʥʦ. ʇʨʠ ʧʣʲʭʦʚʝ ʥʝ ʩʘ ʫʩʪʘʥʦʚʝ-

ʥʠ ʩʝʨʠʦʟʥʠ ʥʝʞʝʣʘʥʠ ʝʬʝʢʪʠ. ʇʨʠ ʚʠʩʦʢʠ ʜʦʟʠ ErPC ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʘʛʫʙʘ ʥʘ ʘʧʝʪʠʪ ʠ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʪʝʣʝʩʥʦʪʦ ʪʝʛʣʦ (Erdlenbruch, Jendrossek et al. 1999). 

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʢʣʘʩʠʯʝʩʢʠʪʝ ʮʠʪʦʩʪʘʪʠʮʠ ɸʌʍ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ ʣʠʧʩʘ ʥʘ ʤʠʝʣʦʪʦʢʩʠʯ-

ʥʦʩʪ ʠ ʜʦʨʠ ʠʤʘʪ ʩʪʠʤʫʣʠʨʘʱʠ ʝʬʝʢʪʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ ʭʝʤʦʧʦʝʟʘ 

ʧʨʠ ʤʠʰʢʠ (Konstantinov, Topashka-Ancheva et al. 1998; Catley, Hideshima et al. 2007). 

ɸʌʍ ʠʤʘʪ ʤʥʦʛʦ ʧʦ-ʩʣʘʙ ʢʣʘʩʪʦʛʝʥʝʥ ʝʬʝʢʪ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʣʘʩʠʯʝʩʢʠʪʝ ʮʠʪʦʩʪʘʪʠʮʠ 

(Konstantinov, Topashka-Ancheva et al. 1998). 

 

2.9. ʈʘʮʠʦʥʘʣʥʠ ʢʦʤʙʠʥʘʮʠʠ ʩ ʜʨʫʛʠ ʣʝʢʘʨʩʪʚʘ 

ʈʘʟʣʠʯʥʠʪʝ ʤʝʭʘʥʠʟʲʤ ʥʘ ʜʝʡʩʪʚʠʝ ʠ ʪʦʢʩʠʢʦʣʦʛʠʯʝʥ ʧʨʦʬʠʣ ʥʘ ɸʌʍ (ʩʧʨʷʤʦ ʢʣʘ-

ʩʠʯʝʩʢʠʪʝ ʮʠʪʦʩʪʘʪʠʮʠ) ʦʙʫʩʣʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʨʘʮʠʦʥʘʣʥʠ ʢʦʤʙʠ-

ʥʘʮʠʠ, ʦʪʣʠʯʘʚʘʱʠ ʩʝ ʩ ʧʦʚʠʰʝʥ ʝʬʝʢʪ ʠ ʥʘʤʘʣʝʥʘ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘ ʪʦʢʩʠʯʥʦʩʪ. ʊʘʢʘ 

ʥʘʧʨʠʤʝʨ, ʧʝʨʠʬʦʟʠʥʲʪ ʧʦʚʠʰʘʚʘ ʘʥʪʠʤʠʝʣʦʤʥʘʪʘ ʘʢʪʠʚʥʦʩʪ in vitro ʥʘ Bortezomib, 

Dexamethasone, Melphalan, Lenalidomide ʠ 17-DMAG (Hideshima, Catley et al. 2006; 

Huston, Leleu et al. 2008). ʇʝʨʠʬʦʟʠʥʲʪ ʧʦʩʪʠʛʘ ʩʠʥʝʨʛʠʟʲʤ ʦʱʝ ʩ: Cisplatin, Doxorubi-

cin ʠ Cyclophosphamide ʧʨʠ ʧʣʲʰʠ ʤʦʜʝʣ ʥʘ ʢʘʨʮʠʥʦʤ ʥʘ ʤʣʝʯʥʘʪʘ ʞʣʝʟʘ (Mollinedo 

2007); Temozolomide ʧʨʠ ʤʘʣʠʛʥʝʥʠ ʛʣʠʦʤʠ in vitro ʠ in vivo ʧʨʠ ʤʠʰʢʠ (van 

Blitterswijk and Verheij 2008); Etoposide ʠ ʍɼɸʀ ʩʨʝʱʫ ʨʘʟʣʠʯʥʠ ʣʝʚʢʝʤʠʯʥʠ ʢʣʝʪʢʠ 

(Vink, van Blitterswijk et al. 2007). ʇʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʧʨʠʣʘʛʘʥʝ ʥʘ Gemcitabine ʠ Eru-

fosine ʚʲʨʭʫ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʦʪ ʍʄʃ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ ʝʬʝ-

ʢʪʠʪʝ, ʢʦʛʘʪʦ Gemcitabine ʝ ʧʨʠʣʦʞʝʥ ʧʨʲʚ, ʠʣʠ ʘʥʪʘʛʦʥʠʟʲʤ ʧʨʠ ʧʲʨʚʦʥʘʯʘʣʥʦ ʪʨʝʪʠ-
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ʨʘʥʝ ʩ Erufosine (Georgieva, Konstantinov et al. 2002). ʂʦʤʙʠʥʠʨʘʥʘ ʪʝʨʘʧʠʷ ʩ ʮʠʢʣʦʬʦʩ-

ʬʘʤʠʜ ʠ ʤʠʣʪʝʬʦʟʠʥ ʧʦʩʪʠʛʘ ʧʦ-ʜʦʙʲʨ ʝʬʝʢʪ ʧʨʠ ʧʣʲʭʦʚʝ ʩʲʩ ʩʘʨʢʦʤ, ʘ ʠ ʙʨʦʷʪ ʥʘ ʣʝʚ-

ʢʦʮʠʪʠʪʝ ʩʝ ʚʲʟʩʪʘʥʦʚʷʚʘ ʧʦ-ʙʲʨʟʦ ʜʦ ʨʝʬʝʨʝʥʪʥʘʪʘ ʩʪʦʡʥʦʩʪ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʤʦʥʦʪʝʨʘ-

ʧʠʷ ʩ ʮʠʢʣʦʬʦʩʬʘʤʠʜ (Stekar, Hilgard et al. 1995). ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʤʠʣʪʝʬʦʟʠʥ ʤʦʞʝ ʜʘ 

ʨʝʜʫʮʠʨʘ ʦʨʛʘʥʦʪʦʢʩʠʯʥʠʪʝ ʫʚʨʝʞʜʘʥʠʷ, ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʪ ʮʠʢʣʦʬʦʩʬʘʤʠʜ ʠʣʠ ʝʧʠʨʫ-

ʙʠʮʠʥ (Martinova, Topashka-Ancheva et al. 2006). 

 

2.10. ʆʙʦʙʱʝʥʠʝ ʠ ʙʲʜʝʱʠ ʥʘʩʦʢʠ 

ɸʌʍ ʩʘ ʧʝʨʩʧʝʢʪʠʚʝʥ ʢʣʘʩ ʩʲʝʜʠʥʝʥʠʷ ʩ ʧʨʦʪʠʚʦʪʫʤʦʨʥʘ ʘʢʪʠʚʥʦʩʪ, ʢʦʠʪʦ ʟʘʩ-

ʣʫʞʘʚʘʪ ʧʦ-ʥʘʪʘʪʲʰʥʦ ʧʨʦʫʯʚʘʥʝ. ɿʘʩʝʛʘ ʧʨʠ ʄʄ ʩʘ ʧʨʦʚʝʞʜʘʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ-

ʤʦ ʩ Perifosine, ʢʘʪʦ ʩʘ ʧʦʣʫʯʝʥʠ ʦʙʝʱʘʚʘʱʠ ʨʝʟʫʣʪʘʪʠ in vitro ʠ in vivo. Erufosine 

ʦʙʘʯʝ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʥʷʢʦʠ ʧʨʝʜʠʤʩʪʚʘ ʢʘʪʦ ʧʦ-ʥʠʩʢʘ ʩʪʦʤʘʰʥʦ-ʯʨʝʚʥʘ ʪʦʢ-

ʩʠʯʥʦʩʪ ʠ ʣʠʧʩʘ ʥʘ ʭʝʤʦʣʠʪʠʯʥʠ ʩʚʦʡʩʪʚʘ, ʧʦʟʚʦʣʷʚʘʱʠ ʠʥʪʨʘʚʝʥʦʟʥʦ ʧʨʠʣʦʞʝ-

ʥʠʝ ʠ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦ-ʚʠʩʦʢʠ ʧʣʘʟʤʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʇʨʠ ʧʘʮʠʝʥʪʠ ʩ ʍʃʃ ʝ ʧʦ-

ʩʪʠʛʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʪ 60 ÕM ʙʝʟ ʟʥʘʯʠʪʝʣʥʘ ʪʦʢʩʠʯʥʦʩʪ (Fiegl, Lindner et al. 

2008). ɽʪʦ ʟʘʱʦ ʩʤʷʪʘʤʝ ʟʘ ʦʩʦʙʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʜʝʪʘʡʣʥʦ ʧʨʦʫ-

ʯʚʘʥʝ ʥʘ Erufosine ʧʨʠ ʄʄ, ʧʲʨʚʦʥʘʯʘʣʥʦ ʚ in vitro ʤʦʜʝʣʠ, a ʧʨʠ ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ 

ʠ in vivo. 
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3. ʂʫʨʢʫʤʠʥ 

 

3.1. ɼʦʙʠʚʘʥʝ ʠ ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʩʚʦʡʩʪʚʘ 

ʂʫʨʢʫʤʘʪʘ (Curcuma longa L., ʩʝʤ. Zingiberaceae), ʦʩʚʝʥ ʢʘʪʦ ʧʦʜʧʨʘʚʢʘ, ʩʝ ʠʟʧʦʣʟʚʘ 

ʠ ʢʘʪʦ ʣʝʯʝʙʥʦ ʨʘʩʪʝʥʠʝ ʚ ʠʥʜʠʡʩʢʘʪʘ ʥʘʨʦʜʥʘ ʤʝʜʠʮʠʥʘ ʚʝʯʝ ʧʦʚʝʯʝ ʦʪ  5 000 ʛʦʜʠʥʠ 

(Aggarwal and Shishodia 2004). ɺ ʩʧʝʢʪʲʨʘ ʥʘ ʟʘʙʦʣʷʚʘʥʠʷʪʘ, ʧʨʠ ʢʦʠʪʦ ʥʘʤʠʨʘ ʧʨʠʣʦ-

ʞʝʥʠʝ, ʚʣʠʟʘʪ ʞʣʲʯʥʠ ʠ ʯʝʨʥʦʜʨʦʙʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʙʝʟʘʧʝʪʠʪʠʝ, ʩʠʥʫʟʠʪ, ʨʝʚʤʘʪʠʟʲʤ, 

ʥʘʚʷʭʚʘʥʠʷ ʠ ʨʘʥʠ. ʇʨʝʟ 1815 ʛ. ʦʪ ʢʦʨʝʥʠʱʝʪʦ ʥʘ ʨʘʩʪʝʥʠʝʪʦ ʝ ʠʟʦʣʠʨʘʥʦ ʚʝʱʝʩʪʚʦʪʦ 

ʢʫʨʢʫʤʠʥ, ʠʜʝʥʪʠʬʠʮʠʨʘʥʦ ʧʦ-ʢʲʩʥʦ ʢʘʪʦ ʜʠʬʝʨʫʣʦʠʣʤʝʪʘʥ ʠ ʧʨʠʯʠʩʣʝʥʦ ʢʲʤ ʛʨʫʧʘʪʘ 

ʥʘ ʧʦʣʠʬʝʥʦʣʥʠʪʝ ʩʲʝʜʠʥʝʥʠʷ. ɺ ʜʨʦʛʘʪʘ Rhizoma Curcumae ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʠ ʜʨʫʛʠ 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʠ ʥʘ ʢʫʨʢʫʤʠʥʘ ʩʲʝʜʠʥʝʥʠʷ. ʊʦʚʘ ʩʘ ʜʝʟʤʝʪʦʢʩʠʢʫʨʢʫʤʠʥ (ʢʫʨʢʫʤʠʥ II), 

ʙʠʩʜʝʟʤʝʪʦʢʩʠʢʫʨʢʫʤʠʥ (ʢʫʨʢʫʤʠʥ III) ʠ ʮʠʢʣʦʢʫʨʢʫʤʠʥ (Goel, Kunnumakkara et al. 

2008). ʊʝʟʠ ʚʝʱʝʩʪʚʘ ʠ ʢʫʨʢʫʤʠʥʲʪ ʩʝ ʥʘʨʠʯʘʪ ʦʙʱʦ ʢʫʨʢʫʤʠʥʦʠʜʠ ʠ ʩʲʩʪʘʚʣʷʚʘʪ 3-5% 

ʦʪ ʩʫʭʦʪʦ ʪʝʛʣʦ ʥʘ ʢʦʨʝʥʠʱʝʪʦ. ɼʦʙʠʚʘʪ ʩʝ ʯʨʝʟ ʘʣʢʦʭʦʣʥʘ ʝʢʩʪʨʘʢʮʠʷ. ɺ ʪʲʨʛʦʚʩʢʠ 

ʧʨʝʜʣʘʛʘʥʠʷ ʢʫʨʢʫʤʠʥ ʩʝ ʩʲʜʲʨʞʘʪ ʛʣʘʚʥʦ ʢʫʨʢʫʤʠʥ I (~77%), ʢʫʨʢʫʤʠʥ II (~17%) ʠ 

ʢʫʨʢʫʤʠʥ III  (~3%). 

 

ʏʠʩʪʠʷʪ ʢʫʨʢʫʤʠʥ ʧʨʝʜʩʪʘʚʣʷʚʘ ʞʲʣʪʦ-ʦʨʘʥʞʝʚ ʧʨʘʭ, ʣʦʰʦ ʨʘʟʪʚʦʨʠʤ ʚʲʚ ʚʦʜʘ ʠ 

ʝʪʝʨ ʠ ʜʦʙʨʝ ʨʘʟʪʚʦʨʠʤ ʚ ʝʪʘʥʦʣ, ʜʠʤʝʪʠʣʩʫʣʬʦʢʩʠʜ ʠ ʘʮʝʪʦʥ (Goel, Kunnumakkara et al. 

2008). ɸʣʢʦʭʦʣʥʠʷʪ ʨʘʟʪʚʦʨ ʠʤʘ ʷʨʢʦ ʞʲʣʪ ʮʚʷʪ ʧʨʠ pH ʤʝʞʜʫ 2,5 ʠ 7 ʠ ʯʝʨʚʝʥ ʮʚʷʪ 

ʧʨʠ pH > 7. ɺ ʨʘʟʪʚʦʨ ʧʨʝʪʲʨʧʷʚʘ ʢʝʪʦ-ʝʥʦʣʥʘ ʪʘʚʪʦʤʝʨʠʷ, ʢʘʪʦ ʨʘʚʥʦʚʝʩʠʝʪʦ ʝ ʠʟʪʝʛ-

ʣʝʥʦ ʚ ʧʦʩʦʢʘ ʢʲʤ ʝʥʦʣʥʘʪʘ ʬʦʨʤʘ. ʂʫʨʢʫʤʠʥʲʪ ʝ ʩʪʘʙʠʣʝʥ ʚ ʢʠʩʝʣʘ ʩʨʝʜʘ, ʥʦ ʚ ʥʝʫʪ-

ʨʘʣʥʘ ʠʣʠ ʘʣʢʘʣʥʘ ʩʨʝʜʘ ʙʲʨʟʦ ʩʝ ʨʘʟʛʨʘʞʜʘ ʜʦ ʬʝʨʫʣʦʚʘ ʢʠʩʝʣʠʥʘ ʠ ʬʝʨʫʣʦʠʣʤʝʪʘʥ. 

ɺʲʚ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ ʩ pH 7,2 ʩʘʤʦ ʟʘ 30 ʤʠʥʫʪʠ ʢʫʨʢʫʤʠʥʲʪ ʩʝ ʨʘʟʛʨʘʞʜʘ ʧʦʯʪʠ ʥʘʧʲʣ-

ʥʦ. ɸʥʪʠʦʢʩʠʜʘʥʪʠʪʝ ʦʙʘʯʝ ʟʘʙʘʚʷʪ ʪʦʟʠ ʧʨʦʮʝʩ. ɺ ʩʨʝʜʘ ʟʘ ʢʣʝʪʲʯʥʦ ʢʫʣʪʠʚʠʨʘʥʝ, ʩʲ-

ʜʲʨʞʘʱʘ 10% ʬʝʪʘʣʝʥ ʪʝʣʝʰʢʠ ʩʝʨʫʤ, 50% ʦʪ ʨʘʟʪʚʦʨʝʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʫʨʢʫʤʠʥ ʩʝ 

ʨʘʟʛʨʘʞʜʘ ʟʘ ʦʢʦʣʦ 8 ʯʘʩʘ. 



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 
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3.2. ʌʘʨʤʘʢʦʢʠʥʝʪʠʢʘ 

ʂʫʨʢʫʤʠʥʲʪ ʜʦʩʪʠʛʘ ʤʥʦʛʦ ʥʠʩʢʘ ʙʠʦʥʘʣʠʯʥʦʩʪ ʩʣʝʜ ʧʝʨʦʨʘʣʥʦ ʧʨʠʣʦʞʝʥʠʝ 

(Aggarwal, Kumar et al. 2003). ʇʠʢʲʪ ʚ ʧʣʘʟʤʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʤʝʞʜʫ 1 

ʠ 2 ʯʘʩʘ ʩʣʝʜ ʧʨʠʝʤʘ. ʉʣʝʜ ʝʜʥʦʢʨʘʪʥʘ ʜʦʟʘ ʦʪ 2 g ʢʫʨʢʫʤʠʥ ʚ ʧʣʘʟʤʘʪʘ ʩʝ ʦʪʢʨʠʚʘʪ ʩʘ-

ʤʦ ʩʣʝʜʠ, ʘ ʩʣʝʜ ʧʨʠʝʤ ʥʘ 8 g ʢʫʨʢʫʤʠʥ ʧʣʘʟʤʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʦʩʪʠʛʘ ʜʦ ʦʢʦʣʦ 1,77 

ɛM. ɻʣʘʚʥʘʪʘ ʧʨʠʯʠʥʘ ʟʘ ʥʠʩʢʘʪʘ ʙʠʦʥʘʣʠʯʥʦʩʪ ʥʘ ʢʫʨʢʫʤʠʥʘ ʝ ʙʲʨʟʠʷʪ ʤʫ ʠʥʪʝʩʪʠʥʘ-

ʣʝʥ ʠ ʯʝʨʥʦʜʨʦʙʝʥ ʤʝʪʘʙʦʣʠʟʲʤ. ʉʲʚʤʝʩʪʥʦʪʦ ʧʝʨʦʨʘʣʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 2 g ʢʫʨʢʫʤʠʥ 

ʩ 20 mg ʧʠʧʝʨʠʥ (ʦʩʥʦʚʥʠʷʪ ʘʣʢʘʣʦʠʜ ʚ ʯʝʨʥʠʷ ʧʠʧʝʨ ʠ ʩʠʣʝʥ ʠʥʭʠʙʠʪʦʨ ʥʘ ʣʝʢʘʨʩʪʚʝ-

ʥʠʷ ʤʝʪʘʙʦʣʠʟʲʤ) ʦʩʠʛʫʨʷʚʘ 20 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʘ ʙʠʦʥʘʣʠʯʥʦʩʪ ʥʘ ʢʫʨʢʫʤʠʥʘ, ʙʝʟ ʧʨʠ ʪʦ-

ʚʘ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʪʦʢʩʠʯʥʠ ʝʬʝʢʪʠ. ʆʩʥʦʚʥʠʪʝ ʤʝʪʘʙʦʣʠʪʠ ʥʘ ʢʫʨʢʫʤʠʥʘ ʩʘ ʪʝʪʨʘ-

ʭʠʜʨʦʢʫʨʢʫʤʠʥ, ʭʝʢʩʘʭʠʜʨʦʢʫʨʢʫʤʠʥ ʠ ʭʝʢʩʘʭʠʜʨʦʢʫʨʢʫʤʠʥʦʣ, ʢʘʢʪʦ ʠ ʪʝʭʥʠ ʠ ʥʘ ʠʟ-

ʭʦʜʥʦʪʦ ʚʝʱʝʩʪʚʦ ʛʣʶʢʫʨʦʥʠʜʥʠ ʠ ʩʫʣʬʘʪʥʠ ʢʦʥʶʛʘʪʠ. ʊʝʪʨʘʭʠʜʨʦʢʫʨʢʫʤʠʥʲʪ ʠ ʭʝʢ-

ʩʘʭʠʜʨʦʢʫʨʢʫʤʠʥʲʪ ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʥʠʩʢʘ ʙʠʦʣʦʛʠʯʥʘ ʘʢʪʠʚʥʦʩʪ ʦʪ ʢʫʨʢʫʤʠʥʘ, ʘ 

ʭʝʢʩʘʭʠʜʨʦʢʫʨʢʫʤʠʥʦʣʲʪ ʝ ʣʠʰʝʥ ʦʪ ʪʘʢʘʚʘ. ʇʨʝʦʙʣʘʜʘʚʘʱʠʷʪ ʧʲʪ ʥʘ ʠʟʣʲʯʚʘʥʝ ʥʘ 

ʢʫʨʢʫʤʠʥʘ ʠ ʤʝʪʘʙʦʣʠʪʠʪʝ ʤʫ ʦʪ ʦʨʛʘʥʠʟʤʘ ʝ ʯʨʝʟ ʞʣʲʯʢʘʪʘ. 

ɼʨʫʛ ʧʦʜʭʦʜ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʙʠʦʥʘʣʠʯʥʦʩʪʪʘ ʥʘ ʢʫʨʢʫʤʠʥʘ ʝ ʯʨʝʟ ʧʨʠʣʘʛʘʥʝʪʦ ʤʫ 

ʧʦʜ ʬʦʨʤʘ ʥʘ ʢʦʤʧʣʝʢʩ ʩ ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥ (MerivaÈ). ɼʦʟʘ ʦʪ 450 mg ʩʚʲʨʟʘʥ ʢʫʨʢʫ-

ʤʠʥ ʦʩʠʛʫʨʷʚʘ ʩʭʦʜʥʘ ʙʠʦʥʘʣʠʯʥʦʩʪ ʩ ʪʘʟʠ ʩʣʝʜ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 4 g ʩʚʦʙʦʜʝʥ ʢʫʨʢʫʤʠʥ 

(Jurenka 2009). ʇʨʦʫʯʚʘʪ ʩʝ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʢʫʨʢʫʤʠʥ ʚʢʣʶʯʝʥ ʚ 

ʣʠʧʦʟʦʤʠ ʠʣʠ ʥʘʥʦʯʘʩʪʠʮʠ (Goel, Kunnumakkara et al. 2008). 

ʇʨʦʫʯʚʘʥʝ ʧʨʠ ʧʣʲʭʦʚʝ ʧʦʢʘʟʚʘ, ʯʝ ʚ ʥʷʢʦʠ ʦʨʛʘʥʠ ʢʫʨʢʫʤʠʥʲʪ ʧʦʩʪʠʛʘ ʧʦ-ʚʠʩʦʢʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪʢʦʣʢʦʪʦ ʚ ʧʣʘʟʤʘʪʘ (Goel, Kunnumakkara et al. 2008). ʅʘʡ-ʚʠʩʦʢʘ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʝ ʠʟʤʝʨʝʥʘ ʚ ʯʝʨʚʘʪʘ, ʩʣʝʜʚʘʥʠ ʦʪ ʯʝʨʥʠʷ ʜʨʦʙ, ʜʘʣʘʢʘ ʠ ʙʲʙʨʝʮʠʪʝ. ʇʨʠ ʭʦ-

ʨʘ ʩʲʱʦ ʝ ʫʩʪʘʥʦʚʝʥʦ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʢʫʨʢʫʤʠʥ ʚ ʯʝʨʚʘʪʘ, ʥʦ ʠʟʤʝʨʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ 

ʯʝʨʥʠʷ ʜʨʦʙ ʝ ʙʠʣʘ ʤʥʦʛʦ ʥʠʩʢʘ. 

 

3.3. ʄʝʭʘʥʠʟʲʤ ʥʘ ʜʝʡʩʪʚʠʝ 

ʂʫʨʢʫʤʠʥʲʪ ʠʤʘ ʩʣʦʞʝʥ ʠ ʤʥʦʛʦʩʪʨʘʥʝʥ ʤʝʭʘʥʠʟʲʤ ʥʘ ʜʝʡʩʪʚʠʝ. ʊʦʡ ʤʦʞʝ ʜʘ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʘ ʧʨʷʢʦ ʩ ʤʥʦʛʦ ʤʠʰʝʥʠ ʚ ʢʣʝʪʢʘʪʘ, ʢʦʠʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʧʦʚʣʠʷʚʘʪ ʨʘʟʣʠʯʥʠ 

ʩʠʛʥʘʣʥʠ ʧʲʪʠʱʘ. 
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3.3.1. ʇʨʷʢʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʨʘʟʣʠʯʥʠ ʤʠʰʝʥʠ 

ʂʫʨʢʫʤʠʥʲʪ ʠʥʭʠʙʠʨʘ ʢʠʥʘʟʥʠʷ ʢʦʤʧʣʝʢʩ IKK ʠ ʪʘʢʘ ʧʨʝʯʠ ʥʘ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ NF-

əB (Aggarwal, Ichikawa et al. 2006). ʂʫʨʢʫʤʠʥʲʪ ʧʨʷʢʦ ʠʥʭʠʙʠʨʘ ʢʘʪʘʣʠʪʠʯʥʘʪʘ ʘʢʪʠʚ-

ʥʦʩʪ ʥʘ 20S-ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʧʨʦʪʝʘʟʦʤʘʪʘ (Ravindran, Prasad et al. 2009). ʉʨʝʜ ʜʨʫʛʠʪʝ 

ʤʫ ʤʠʰʝʥʠ ʚʣʠʟʘʪ: P-gp, MRP1, MRP2, ʛʣʫʪʘʪʠʦʥ, ʧʨʦʪʝʠʥʢʠʥʘʟʠ A ʠ C, ʧʨʦʪʘʤʠʥʢʠ-

ʥʘʟʘ, Erb-B2/HER2, ʪʠʦʨʝʜʦʢʩʠʥʨʝʜʫʢʪʘʟʘ, ʢʩʘʥʪʠʥʦʢʩʠʜʘʟʘ, ʣʠʧʦʢʩʠʛʝʥʘʟʘ, ʘʣʙʫʤʠʥ, 

Ŭ1-ʢʠʩʝʣ ʛʣʠʢʦʧʨʦʪʝʠʥ ʠ ʤʝʪʘʣʥʠ ʡʦʥʠ ʢʘʪʦ Fe
2+

, Cu
2+

 ʠ Zn
2+

 (Goel, Kunnumakkara et al. 

2008). 

 

3.3.2. ʇʦʪʠʩʢʘʥʝ ʥʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠ ʬʘʢ-

ʪʦʨʠ 

ʀʥʭʠʙʠʨʘʡʢʠ IKK, ʢʫʨʢʫʤʠʥʲʪ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝʪʦ ʠ ʧʦʩʣʝʜʚʘʱʦʪʦ 

ʧʨʦʪʝʘʟʦʤʥʦ ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ IəBŬ. ʆʩʚʝʥ ʪʦʚʘ ʢʫʨʢʫʤʠʥʲʪ ʧʨʷʢʦ ʠʥʭʠʙʠʨʘ ʧʨʦʪʝʘʟʦʤʘ-

ʪʘ. ʊʘʢʘ IəBŬ ʩʝ ʥʘʪʨʫʧʚʘ ʚ ʮʠʪʦʟʦʣʘ, ʙʣʦʢʠʨʘ ʪʨʘʥʩʣʦʢʘʮʠʷʪʘ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠʷ 

ʬʘʢʪʦʨ NF-əB ʚ ʷʜʨʦʪʦ ʠ ʩʝ ʧʦʪʠʩʢʘ ʪʨʘʥʩʢʨʠʧʮʠʷʪʘ ʥʘ ʛʦʣʷʤ ʙʨʦʡ ʦʥʢʦʛʝʥʠ (ʬʠʛ. I.2). 

ʉʨʝʜ ʪʷʭ ʚʣʠʟʘʪ ʛʝʥʠʪʝ ʟʘ ʩʠʥʪʝʟ ʥʘ PI3K, Akt, ERK, c-Jun, c-Fos, c-Myc, ʮʠʢʣʠʥʠ ʠ ʮʠ-

ʢʣʠʥ-ʟʘʚʠʩʠʤʠ ʢʠʥʘʟʠ, COX-2, IAP-1, IAP-2, XIAP, Bcl-2, Bcl-XL ʠ ʩʫʨʚʠʚʠʥ (Goel, 

Kunnumakkara et al. 2008). ʂʫʨʢʫʤʠʥʲʪ ʧʦʪʠʩʢʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝʪʦ ʠ ʷʜʨʝʥʘʪʘ ʪʨʘʥʩʣʦ-

ʢʘʮʠʷ ʥʘ ʨʘʟʣʠʯʥʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠ ʬʘʢʪʦʨʠ ʦʪ ʩʝʤʝʡʩʪʚʦʪʦ STAT, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʪʠʧʘ ʥʘ ʢʣʝʪʢʠʪʝ (Ravindran, Prasad et al. 2009). ʆʩʦʙʝʥʦ ʭʘʨʘʢʪʝʨʥʦ ʝ ʠʥʭʠʙʠʨʘʥʝʪʦ ʥʘ 

STAT3 ʠ ʧʦʩʣʝʜʚʘʱʦ ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʟʘ ʧʨʠ ʤʘʣʠʛʥʝʥʠ ʧʣʘʟʤʦʮʠʪʠ (Bharti, 

Donato et al. 2003; Bharti, Shishodia et al. 2004). ʀʥʭʠʙʠʨʘʡʢʠ ʢʠʥʘʟʘʪʘ JNK, ʢʫʨʢʫʤʠʥʲʪ 

ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠʷ ʬʘʢʪʦʨ AP-1. ʂʫʨʢʫʤʠʥʲʪ ʧʦʪʠʩʢʘ 

ʘʢʪʠʚʠʨʘʥʝʪʦ ʠ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠʪʝ ʬʘʢʪʦʨʠ ɓ-ʢʘʪʝʥʠʥ ʠ Egr-1 (Aggarwal, Kumar et 

al. 2003; Goel, Kunnumakkara et al. 2008). 

 

3.3.3. ʇʨʦʤʝʥʠ ʚ ʧʨʦʪʝʠʥʦʚʘʪʘ ʝʢʩʧʨʝʩʠʷ 

ʂʘʢʪʦ ʚʝʯʝ ʙʝʰʝ ʢʘʟʘʥʦ, ʯʨʝʟ ʜʝʡʩʪʚʠʝʪʦ ʩʠ ʚʲʨʭʫ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠʪʝ ʬʘʢʪʦʨʠ ʢʫʨ-

ʢʫʤʠʥʲʪ ʧʦʪʠʩʢʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʨʝʜʠʮʘ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠ ʧʨʦʪʝʠʥʠ ʠ ʪʘʢʠʚʘ ʩʪʠʤʫʣʠ-

ʨʘʱʠ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ. ʇʦʪʠʩʢʘ ʩʝ ʩʲʱʦ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ: ʧʨʦʚʲʟʧʘʣʠʪʝʣʥʠ ʮʠʪʦʢʠʥʠ ʢʘ-

ʪʦ IL-1ɓ, IL-6 ʠ TNF-Ŭ; ʧʨʦʤʝʪʘʩʪʘʪʠʯʥʠ ʧʨʦʪʝʠʥʠ ʢʘʪʦ MMP-2 ʠ MMP-9; ʘʜʭʝʟʠʦʥʥʠ 



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 

68 
 

ʧʨʦʪʝʠʥʠ ʢʘʪʦ ICAM-1, VCAM-1 ʠ ɽ-ʩʝʣʝʢʪʠʥ; ʘʥʜʨʦʛʝʥʥʠʷ ʨʝʮʝʧʪʦʨ AR; iNOS (Goel, 

Kunnumakkara et al. 2008). ʂʫʨʢʫʤʠʥʲʪ ʤʦʞʝ ʜʘ ʧʦʪʠʩʢʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʥʷʢʦʠ ʧʨʦʪʝʠʥʠ 

ʠ ʥʘ ʧʦʩʪʪʨʘʥʩʣʘʮʠʦʥʥʦ ʥʠʚʦ. ʊʘʢʠʚʘ ʜʘʥʥʠ ʠʤʘ ʥʘʧʨʠʤʝʨ ʟʘ ʮʠʢʣʠʥ D1, COX-2 ʠ ʣʠ-

ʧʦʢʩʠʛʝʥʘʟʘʪʘ (Ravindran, Prasad et al. 2009). ʀʥʭʠʙʠʨʘʡʢʠ ʩʠʛʥʘʣʥʠʷ ʧʲʪ 

PI3K/mTOR/ETS2, ʢʫʨʢʫʤʠʥʲʪ ʧʦʪʠʩʢʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ MDM2 (Goel, Kunnumakkara et 

al. 2008). ʊʦʚʘ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʚʦʜʠ ʜʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʪʫʤʦʨ-ʩʫʧʨʝʩʦʨʥʠʷ ʧʨʦʪʝʠʥ p53. 

ʂʫʨʢʫʤʠʥʲʪ ʦʩʚʝʥ ʪʦʚʘ ʧʦʚʠʰʘʚʘ ʥʠʚʦʪʦ ʥʘ p53. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʝʟʠ ʧʨʦʤʝʥʠ ʩʝ ʧʦʚʠ-

ʰʘʚʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ p16
INK4a

, p21
WAF1/Cip1

 ʠ p27
Kip1

 ï ʠʥʭʠʙʠʪʦʨʠ ʥʘ ʮʠʢʣʠʥ-ʟʘʚʠʩʠʤʠʪʝ 

ʢʠʥʘʟʠ. ʌʘʟʘʪʘ, ʚ ʢʦʷʪʦ ʩʧʠʨʘ ʢʣʝʪʲʯʥʠʷʪ ʮʠʢʲʣ, ʟʘʚʠʩʠ ʦʪ ʚʠʜʘ ʥʘ ʢʣʝʪʢʘʪʘ (Ravindran, 

Prasad et al. 2009). 

 

3.3.4. ʄʦʜʫʣʠʨʘʥʝ ʥʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʨʝʜʠʮʘ ʢʠʥʘʟʠ 

ʂʫʨʢʫʤʠʥʲʪ ʧʦʪʠʩʢʘ ʪʠʨʦʟʠʥʢʠʥʘʟʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ EGFR (ʨʝʮʝʧʪʦʨʘ ʟʘ ʝʧʠʜʝʨʤʘ-

ʣʝʥ ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ) (Goel, Kunnumakkara et al. 2008). ʂʫʨʢʫʤʠʥʲʪ ʩʪʠʤʫʣʠʨʘ ʨʘʛʨʘʞ-

ʜʘʥʝʪʦ ʥʘ Erb-B2/HER2 ʠ ʥʘʨʫʰʘʚʘ ʪʠʨʦʟʠʥʢʠʥʘʟʥʘʪʘ ʤʫ ʘʢʪʠʚʥʦʩʪ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ 

ʢʫʨʢʫʤʠʥʲʪ ʧʦʥʠʞʘʚʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ PI3K/Akt ʧʨʠ ʢʣʝʪʢʠ ʧʨʦʠʟʭʦʞʜʘ-

ʱʠ ʦʪ ʢʘʨʮʠʥʦʤ ʥʘ ʧʨʦʩʪʘʪʘʪʘ, ʤʘʣʠʛʥʝʥ ʛʣʠʦʤ ʠʣʠ T-ʢʣʝʪʲʯʥʘ ʣʝʚʢʝʤʠʷ. ʂʫʨʢʫʤʠʥʲʪ, 

ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʠʧʘ ʥʘ ʢʣʝʪʢʠʪʝ, ʤʦʞʝ ʜʘ ʩʪʠʤʫʣʠʨʘ ʠʣʠ ʧʦʪʠʩʢʘ ʧʨʝʜʘʚʘʥʝʪʦ ʥʘ ʩʠʛ-

ʥʘʣʠ ʧʨʝʟ ERK, JNK ʠ/ʠʣʠ p38 (Goel, Kunnumakkara et al. 2008; Ravindran, Prasad et al. 

2009).  

 

3.3.5. ʇʨʦʤʝʥʠ ʚ ʦʢʠʩʣʠʪʝʣʥʦ-ʨʝʜʫʢʮʠʦʥʥʠʷ ʙʘʣʘʥʩ 

ʂʫʨʢʫʤʠʥʲʪ ʤʦʞʝ ʜʘ ʜʝʡʩʪʚʘ ʢʘʢʪʦ ʢʘʪʦ ʘʥʪʠʦʢʩʠʜʘʥʪ, ʪʘʢʘ ʠ ʢʘʪʦ ʧʨʦʦʢʩʠʜʘʥʪ 

(Ravindran, Prasad et al. 2009). ʂʦʥʢʨʝʪʥʠʪʝ ʝʬʝʢʪʠ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʤʫ, ʚʠʜʘ 

ʥʘ ʢʣʝʪʢʠʪʝ ʠ ʜʨʫʛʠ ʬʘʢʪʦʨʠ, ʥʘʧʨ. ʥʘʣʠʯʠʝ ʥʘ ʤʝʪʘʣʥʠ ʡʦʥʠ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ ʥʠʩʢʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʫʨʢʫʤʠʥ ʟʘʱʠʪʘʚʘʪ ʭʝʧʘʪʦʮʠʪʠʪʝ ʦʪ ʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ ʢʘʪʦ ʥʝʫʪʨʘʣʠ-

ʟʠʨʘʪ ʩʚʦʙʦʜʥʠʪʝ ʨʘʜʠʢʘʣʠ ʠ ʥʘʤʘʣʷʚʘʪ ʣʠʧʠʜʥʘʪʘ ʧʝʨʦʢʩʠʜʘʮʠʷ ʠ ʦʩʚʦʙʦʞʜʘʚʘʥʝʪʦ ʥʘ 

ʮʠʪʦʭʨʦʤ c. ɺʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʜʠʟʚʠʢʚʘʪ ʠʟʯʝʨʧʚʘʥʝ ʥʘ ʛʣʫʪʘʪʠʦʥʘ, ʘʢʪʠʚʠʨʘʥʝ 

ʥʘ ʢʘʩʧʘʟʘ-3 ʠ ʘʧʦʧʪʦʟʘ. ʇʨʠ ʤʥʦʛʦ ʠʟʩʣʝʜʚʘʥʠʷ ʩʣʝʜ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʢʫʨʢʫʤʠʥ ʝ ʥʘʙ-

ʣʶʜʘʚʘʥʘ ʩʚʨʲʭʧʨʦʜʫʢʮʠʷ ʥʘ ʨʝʘʢʪʠʚʥʠ ʢʠʩʣʦʨʦʜʥʠ ʨʘʜʠʢʘʣʠ ʠ ʠʥʜʫʢʮʠʷ ʥʘ ʘʧʦʧʪʦʟʘ 

ʧʨʠ ʪʫʤʦʨʥʠ, ʥʦ ʥʝ ʠ ʧʨʠ ʥʦʨʤʘʣʥʠ ʢʣʝʪʢʠ. ʇʨʦʦʢʩʠʜʘʥʪʥʠʪʝ ʩʚʦʡʩʪʚʘ ʩʝ ʦʙʷʩʥʷʚʘʪ ʩ 
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ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʝʥʟʠʤʘ ʦʨʥʠʪʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʘ ʠ ʥʝʦʙʨʘʪʠʤʦ ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʝʥʟʠʤʘ 

ʪʠʦʨʝʜʦʢʩʠʥʨʝʜʫʢʪʘʟʘ, ʧʨʝʚʨʲʱʘʱʦ ʛʦ ʦʪ ʘʥʪʠʦʢʩʠʜʘʥʪʝʥ ʚ ʧʨʦʦʢʩʠʜʘʥʪʝʥ (Fang, Lu et 

al. 2005). ʊʠʦʨʝʜʦʢʩʠʥʨʝʜʫʢʪʘʟʘʪʘ ʝ ʩʚʨʲʭʝʢʩʧʨʝʩʠʨʘʥʘ ʧʨʠ ʤʥʦʛʦ ʪʫʤʦʨʠ, ʚʝʨʦʷʪʥʦ ʢʘ-

ʪʦ ʤʝʭʘʥʠʟʲʤ ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʧʦ-ʚʠʩʦʢʠʷ ʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ, ʥʘ ʢʦʡʪʦ ʧʦ ʧʨʠʥʮʠʧ ʩʘ ʠʟ-

ʣʦʞʝʥʠ ʪʫʤʦʨʥʠʪʝ ʢʣʝʪʢʠ. ʂʫʨʢʫʤʠʥʲʪ ʤʦʞʝ ʜʘ ʧʨʝʜʠʟʚʠʢʘ ʫʚʨʝʞʜʘʥʝ ʠ ʬʨʘʛʤʝʥʪʘʮʠʷ 

ʥʘ ɼʅʂ ʚ ʙʝʟʢʣʝʪʲʯʥʘ ʩʠʩʪʝʤʘ ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ Cu
2+

 ʠ CYP2D6 (Sakano and Kawanishi 

2002). 

 

3.3.6. ʀʥʜʫʮʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʟʘ 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʠʜʘ ʥʘ ʢʣʝʪʢʠʪʝ ʢʫʨʢʫʤʠʥʲʪ ʤʦʞʝ ʜʘ ʠʥʜʫʮʠʨʘ ʘʧʦʧʪʦʟʘ ʧʨʝʜʠʤʥʦ 

ʯʨʝʟ ʚʲʥʰʥʠʷ ʠʣʠ ʧʨʝʜʠʤʥʦ ʯʨʝʟ ʚʲʪʨʝʰʥʠʷ ʧʲʪ. ʇʨʠ ʢʣʝʪʢʠ ʦʪ ʙʝʣʦʜʨʦʙʝʥ ʢʘʨʮʠʥʦʤ 

ʝ ʥʘʙʣʶʜʘʚʘʥʦ ʫʚʨʝʞʜʘʥʝ ʥʘ ɼʅʂ, ʠʥʜʫʮʠʨʘʥʝ ʥʘ ɽʇʈ-ʩʪʨʝʩ ʠ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʚʲʪʨʝʰ-

ʥʠʷ ʘʧʦʧʪʦʪʠʯʝʥ ʧʲʪ. ʇʨʠ ʤʝʣʘʥʦʤʥʠ ʢʣʝʪʢʠ ʝ ʥʘʙʣʶʜʘʚʘʥʦ ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʟʘ 

ʯʨʝʟ ʚʲʥʰʥʠʷ ʧʲʪ (Ravindran, Prasad et al. 2009). 

ʂʫʨʢʫʤʠʥʲʪ ʧʦʥʠʞʘʚʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʪʝ ʧʨʦʪʝʠʥʠ ʠ ʧʦʚʠʰʘʚʘ ʝʢʩ-

ʧʨʝʩʠʷʪʘ ʥʘ ʧʨʦʘʧʦʧʪʦʪʠʯʥʠ ʧʨʦʪʝʠʥʠ ʢʘʪʦ Bax, Bak, Puma, Bim ʠ Noxa, ʘ ʩʲʱʦ ʠ ʥʘ 

Ăʨʝʮʝʧʪʦʨʠʪʝ ʥʘ ʩʤʲʨʪʪʘò Fas/CD95, TRAIL-R1/DR4 ʠ TRAIL-R2/DR5. ʇʨʝʜʠʟʚʠʢʚʘ ʠ 

ʘʛʨʝʛʘʮʠʷ ʥʘ Fas/CD95 ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʣʠʛʘʥʜʘ FasL/CD95L. ʂʫʨʢʫʤʠʥʲʪ ʤʦʞʝ ʜʘ 

ʧʨʝʜʠʟʚʠʢʚʘ ʦʩʚʦʙʦʞʜʘʚʘʥʝ ʦʪ ʤʠʪʦʭʦʥʜʨʠʠʪʝ ʥʘ ʬʘʢʪʦʨʠ ʢʘʪʦ ʮʠʪʦʭʨʦʤ c, Smac ʠ 

AIF, ʢʦʠʪʦ ʟʘʜʝʡʩʪʚʘʪ ʚʲʪʨʝʰʥʠʷ ʘʧʦʧʪʦʪʠʯʝʥ ʧʲʪ (Ravindran, Prasad et al. 2009). 

 

3.3.7. ʀʥʜʫʮʠʨʘʥʝ ʥʘ ʘʚʪʦʬʘʛʠʯʥʘ ʢʣʝʪʲʯʥʘ ʩʤʲʨʪ 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʧʨʠ ʥʷʢʦʠ ʢʣʝʪʢʠ ʢʫʨʢʫʤʠʥʲʪ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʦʪʠʩʢʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ 

Akt/mTOR/p70S6K ʠ ʘʢʪʠʚʠʨʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ Ras/Raf/MEK/ERK. ʇʨʠ ʪʝʟʠ ʫʩʣʦʚʠʷ ʩʝ 

ʠʥʜʫʮʠʨʘ ʘʚʪʦʬʘʛʠʯʥʘ ʢʣʝʪʲʯʥʘ ʩʤʲʨʪ. ʊʦʚʘ ʝ ʥʘʙʣʶʜʘʚʘʥʦ ʥʘʧʨʠʤʝʨ ʧʨʠ ʛʣʠʦʤʥʠ 

ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ (Ravindran, Prasad et al. 2009). 

 

3.3.8. ɼʨʫʛʠ ʤʝʭʘʥʠʟʤʠ 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʥʦ ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ (> 10 ÕM) ʢʫʨʢʫʤʠʥʲʪ ʠʥʜʫʮʠʨʘ ʜʝʧʦʣʠʤʝ-

ʨʠʟʘʮʠʷ ʥʘ ʤʠʢʨʦʪʫʙʫʣʠʪʝ. ʂʫʨʢʫʤʠʥʲʪ ʤʦʞʝ ʜʘ ʠʥʭʠʙʠʨʘ hTERT (ʘʢʪʠʚʥʘʪʘ ʩʫʙʝʜʠ-
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ʥʠʮʘ ʥʘ ʝʥʟʠʤʘ ʪʝʣʦʤʝʨʘʟʘ). ʆʧʠʩʘʥʦ ʝ ʠ ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʝʥʟʠʤʘ ʛʣʠʦʢʩʘʣʘʟʘ ʪʠʧ I 

(Glo1), ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʥʘʪʨʫʧʚʘʥʝ ʚ ʢʣʝʪʢʘʪʘ ʥʘ ʪʦʢʩʠʯʥʠ ʥʠʚʘ ʤʝʪʠʣʛʣʠʦʢʩʘʣ ʠ ʛʣʫʪʘ-

ʪʠʦʥ (Ravindran, Prasad et al. 2009). 

 

3.4. ʇʨʝʜʢʣʠʥʠʯʥʠ ʜʘʥʥʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʠʪʝ ʝʬʝʢʪʠ 

ʄʥʦʛʦʙʨʦʡʥʠ ʧʨʦʫʯʚʘʥʠʷ ʧʨʠ ʛʨʠʟʘʯʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʢʫʨʢʫʤʠʥʲʪ ʤʦʞʝ ʜʘ ʧʨʝʜʦʪʚʨʘ-

ʪʷʚʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʪʫʤʦʨʠ (Goel, Kunnumakkara et al. 2008; Hatcher, Planalp et al. 2008). 

ʊʦʡ ʥʝʫʪʨʘʣʠʟʠʨʘ ʝʬʝʢʪʠʪʝ ʥʘ ʛʦʣʷʤ ʙʨʦʡ ʢʘʥʮʝʨʦʛʝʥʠ, ʧʨʝʜʠʟʚʠʢʚʘʱʠ ʥʘʧʨʠʤʝʨ ʢʘʨ-

ʮʠʥʦʤʠ ʥʘ ʜʝʙʝʣʦʪʦ ʯʝʨʚʦ, ʜʚʘʥʘʜʝʩʝʪʦʧʨʲʩʪʥʠʢʘ, ʭʨʘʥʦʧʨʦʚʦʜʘ, ʩʪʦʤʘʭʘ, ʯʝʨʥʠʷ ʜʨʦʙ, 

ʤʣʝʯʥʘʪʘ ʞʣʝʟʘ, ʧʨʦʩʪʘʪʘʪʘ ʠʣʠ ʣʝʚʢʝʤʠʠ. ʂʫʨʢʫʤʠʥʲʪ ʧʨʝʜʦʪʚʨʘʪʷʚʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʢʘʨʮʠʥʦʤ ʥʘ ʜʝʙʝʣʦʪʦ ʯʝʨʚʦ ʧʨʠ ʤʠʰʢʠ, ʢʦʠʪʦ ʩʧʦʥʪʘʥʥʦ ʨʘʟʚʠʚʘʪ ʘʜʝʥʦʤʘʪʦʟʥʘ ʧʦʣʠ-

ʧʦʟʘ ʧʦʨʘʜʠ ʤʫʪʘʮʠʷ ʚ ʛʝʥʘ APC. ʀʤʘ ʜʘʥʥʠ, ʯʝ ʢʫʨʢʫʤʠʥʲʪ ʧʦʪʠʩʢʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ 

ʥʘ Helicobacter pilori , ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʲʱʦ ʜʦʧʨʠʥʘʩʷ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʚʝʨʦʷʪʥʦʩʪ-

ʪʘ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʨʘʢ ʥʘ ʩʪʦʤʘʭʘ. 

ʂʫʨʢʫʤʠʥʲʪ ʧʨʦʷʚʷʚʘ ʟʥʘʯʠʪʝʣʥʘ ʮʠʪʦʪʦʢʩʠʯʥʘ ʘʢʪʠʚʥʦʩʪ ʩʧʨʷʤʦ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ 

ʪʫʤʦʨʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ʧʨʦʠʟʭʦʞʜʘʱʠ ʦʪ: ʢʘʨʮʠʥʦʤʠ ʥʘ ʧʠʢʦʯʥʠʷ ʤʝʭʫʨ, ʧʘʥʢʨʝʘʩʘ, 

ʧʨʦʩʪʘʪʘʪʘ, ʰʠʡʢʘʪʘ ʥʘ ʤʘʪʢʘʪʘ, ʷʡʯʥʠʮʠʪʝ, ʤʣʝʯʥʠʪʝ ʞʣʝʟʠ, ʙʝʣʠʪʝ ʜʨʦʙʦʚʝ ʠʣʠ ʙʲʙ-

ʨʝʮʠʪʝ; ʥʝʚʨʦʙʣʘʩʪʦʤʠ; ʦʩʪʝʦʩʘʨʢʦʤʠ; ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ, ʣʝʚʢʝʤʠʠ ʠ ʜʨ. (Goel, 

Kunnumakkara et al. 2008). ɸʥʪʠʥʝʦʧʣʘʩʪʠʯʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʢʫʨʢʫʤʠʥʘ ʩʨʝʱʫ ʮʝʣʠʷ 

ʪʦʟʠ ʩʧʝʢʪʲʨ ʦʪ ʨʘʟʣʠʯʥʠ ʪʫʤʦʨʠ ʝ ʧʦʪʚʲʨʜʝʥʘ ʠ ʧʨʠ ʞʠʚʦʪʠʥʩʢʠ ʤʦʜʝʣʠ. ʂʫʨʢʫʤʠʥʲʪ 

ʥʝ ʩʘʤʦ ʠʥʭʠʙʠʨʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʪʫʤʦʨʥʠʪʝ ʢʣʝʪʢʠ ʠ ʠʥʜʫʮʠʨʘ ʘʧʦʧʪʦʟʘ, ʥʦ ʧʦʪʠ-

ʩʢʘ ʠ ʘʥʛʠʦʛʝʥʝʟʘʪʘ. ʇʨʠ ʤʠʰʢʠ ʩ ʨʘʢ ʥʘ ʤʣʝʯʥʘʪʘ ʞʣʝʟʘ ʠʣʠ ʤʝʣʘʥʦʤ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ 

ʢʫʨʢʫʤʠʥʲʪ ʥʘʤʘʣʷʚʘ ʙʨʦʷ ʥʘ ʙʝʣʦʜʨʦʙʥʠʪʝ ʤʝʪʘʩʪʘʟʠ (Bagchi and Preuss 2005). ʂʫʨʢʫ-

ʤʠʥʲʪ ʥʘʤʘʣʷʚʘ ʘʜʭʝʟʠʚʥʦʩʪʪʘ ʥʘ ʤʘʣʠʛʥʝʥʠʪʝ ʧʣʘʟʤʦʮʠʪʠ ʢʲʤ ʉʂʄʂ (Bharti, 

Shishodia et al. 2004). 

ʇʨʠʯʠʥʘʪʘ ʟʘ ʠʟʙʠʨʘʪʝʣʥʠʷ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʥʘ ʢʫʨʢʫʤʠʥʘ ʩʧʨʷʤʦ ʪʫʤʦʨʥʠʪʝ 

ʢʣʝʪʢʠ ʥʝ ʝ ʩʲʚʩʝʤ ʷʩʥʘ, ʥʦ ʠʤʘ ʥʷʢʦʣʢʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ (Ravindran, Prasad et al. 2009). 

ʇʲʨʚʦ, ʫʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʪʫʤʦʨʥʠʪʝ ʢʣʝʪʢʠ ʧʦʝʤʘʪ ʧʦʚʝʯʝ ʢʫʨʢʫʤʠʥ ʦʪ ʥʦʨʤʘʣʥʠʪʝ. 

ɺʪʦʨʦ, ʥʠʚʘʪʘ ʥʘ ʛʣʫʪʘʪʠʦʥʘ ʚ ʪʫʤʦʨʥʠʪʝ ʢʣʝʪʢʠ ʩʘ ʧʦ-ʥʠʩʢʠ. ʊʨʝʪʦ, ʧʦʚʝʯʝʪʦ ʪʫʤʦʨʥʠ 

ʢʣʝʪʢʠ ʠʤʘʪ ʢʦʥʩʪʠʪʫʪʠʚʥʘ ʝʢʩʧʨʝʩʠʷ ʥʘ NF-əB. 

ʂʫʨʢʫʤʠʥʲʪ ʧʦʥʠʞʘʚʘ ʥʠʚʘʪʘ ʥʘ ʭʦʣʝʩʪʝʨʦʣʘ ʠ ʪʨʠʛʣʠʮʝʨʠʜʠʪʝ ʧʨʠ ʤʠʰʢʠ ʠ ʧʣʲʭʦ-

ʚʝ, ʧʦʪʠʩʢʘ ʦʢʠʩʣʝʥʠʝʪʦ ʥʘ ʣʠʧʦʧʨʦʪʝʠʥʠʪʝ ʩ ʥʠʩʢʘ ʧʣʲʪʥʦʩʪ (LDL) in vitro ʠ ʧʨʠ ʟʘʡ-
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ʮʠ, ʠʥʭʠʙʠʨʘ ʘʛʨʝʛʘʮʠʷʪʘ ʥʘ ʪʨʦʤʙʦʮʠʪʠʪʝ ʧʨʠ ʧʣʲʭʦʚʝ, ʧʦʪʠʩʢʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ in vi-

tro ʥʘ ʩʲʜʦʚʠ ʛʣʘʜʢʦ-ʤʫʩʢʫʣʥʠ ʢʣʝʪʢʠ ʦʪ ʟʘʡʮʠ ʠ ʧʣʲʭʦʚʝ (Bagchi and Preuss 2005). ʉʲʚ-

ʢʫʧʥʦʩʪʪʘ ʦʪ ʪʝʟʠ ʝʬʝʢʪʠ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʢʫʨʢʫʤʠʥʲʪ ʙʠ ʤʦʛʲʣ ʜʘ ʧʨʝʜʧʘʟʚʘ ʦʪ ʨʘʟʚʠʪʠʝ 

ʥʘ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ʉʧʦʨʝʜ ʦʯʘʢʚʘʥʠʷʪʘ ʝ ʜʦʢʘʟʘʥ ʟʥʘʯʠʪʝʣʝʥ ʧʨʦʪʝʢʪʠʚʝʥ ʝʬʝʢʪ ʩʨʝʱʫ 

ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠ ʧʣʘʢʠ ʧʨʠ ʟʘʡʮʠ, ʧʦʜʣʦʞʝʥʠ ʥʘ ʘʪʝʨʦʛʝʥʥʘ ʜʠʝʪʘ 

(Bengmark, Mesa et al. 2009). ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʢʫʨʢʫʤʠʥʲʪ ʤʦʞʝ ʜʘ ʥʘʤʘʣʠ ʥʝʛʘʪʠʚʥʠʪʝ 

ʙʠʦʭʠʤʠʯʥʠ ʧʨʦʤʝʥʠ ʚ ʠʩʭʝʤʠʟʠʨʘʥʘʪʘ ʪʲʢʘʥ ʩʣʝʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʠʥʜʫʮʠʨʘʥ ʤʠʦ-

ʢʘʨʜʝʥ ʠʥʬʘʨʢʪ ʫ ʢʦʪʢʠ ʠ ʧʣʲʭʦʚʝ. ʂʫʨʢʫʤʠʥʲʪ ʧʦʜʦʙʨʷʚʘ ʤʝʪʘʙʦʣʠʪʥʠʷ ʩʪʘʪʫʩ ʠ ʟʘʙʘ-

ʚʷ ʧʨʦʛʨʝʩʠʷʪʘ ʥʘ ʙʲʙʨʝʯʥʦʪʦ ʫʚʨʝʞʜʘʥʝ ʧʨʠ ʧʣʲʭʦʚʝ ʩʲʩ ʟʘʭʘʨʝʥ ʜʠʘʙʝʪ. ʅʘʙʣʶʜʘʚʘʥʦ 

ʝ ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʭʦʣʝʩʪʝʨʦʣʦʚʠ ʞʣʲʯʥʠ ʢʘʤʲʥʠ ʧʨʠ ʤʠʰʢʠ (Bagchi and 

Preuss 2005). 

ʂʫʨʢʫʤʠʥʲʪ ʧʦʪʠʩʢʘ ʚʲʟʧʘʣʝʥʠʝʪʦ ʧʨʠ ʤʠʰʠ ʤʦʜʝʣʠ ʥʘ ʫʣʮʝʨʘʪʠʚʝʥ ʢʦʣʠʪ ʠ ʧʣʲʰʠ 

ʤʦʜʝʣʠ ʥʘ ʧʘʥʢʨʝʘʪʠʪ ʠ ʘʨʪʨʠʪ (Ravindran, Prasad et al. 2009). ʂʫʨʢʫʤʠʥʲʪ ʦʙʣʝʢʯʘʚʘ 

ʩʲʩʪʦʷʥʠʝʪʦ ʠ ʫʜʲʣʞʘʚʘ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʤʠʰʢʠ ʩ ʢʠʩʪʠʯʥʘ ʬʠʙʨʦʟʘ (Bengmark, 

Mesa et al. 2009). ɼʦʢʘʟʝʥ ʝ ʠ ʘʥʪʠʘʩʪʤʘʪʠʯʝʥ ʝʬʝʢʪ ʧʨʠ ʤʦʨʩʢʠ ʩʚʠʥʯʝʪʘ. ʇʨʦʫʯʚʘʥʠʷ 

ʧʨʠ ʤʠʰʠ ʤʦʜʝʣ ʥʘ ʤʫʣʪʠʧʣʝʥʘ ʩʢʣʝʨʦʟʘ ʧʦʢʘʟʚʘʪ, ʯʝ ʢʫʨʢʫʤʠʥʲʪ ʧʦʪʠʩʢʘ ʧʨʦʜʫʢʮʠʷʪʘ 

ʥʘ IL-12 ʦʪ ʤʘʢʨʦʬʘʛʠʪʝ, ʠʥʭʠʙʠʨʘ ʜʠʬʝʨʝʥʮʠʘʮʠʷʪʘ ʥʘ ʘʥʪʠʛʝʥ-ʩʧʝʮʠʬʠʯʥʠʪʝ Th1-

ʣʠʤʬʦʮʠʪʠ ʠ ʥʘʤʘʣʷʚʘ ʪʝʞʝʩʪʪʘ ʥʘ ʩʠʤʧʪʦʤʠʪʝ. ʂʫʨʢʫʤʠʥʲʪ ʦʙʣʝʢʯʘʚʘ ʩʠʤʧʪʦʤʠʪʝ ʥʘ 

ʝʥʜʦʪʦʢʩʠʥʦʚ ʰʦʢ ʧʨʠ ʤʠʰʢʠ, ʪʨʝʪʠʨʘʥʠ ʩ ʣʠʧʦʧʦʣʠʟʘʭʘʨʠʜ (Bagchi and Preuss 2005). 

ʂʫʨʢʫʤʠʥʲʪ ʥʘʤʘʣʷʚʘ ʦʢʩʠʜʘʪʠʚʥʦʪʦ ʫʚʨʝʞʜʘʥʝ ʠ ʦʪʣʘʛʘʥʝʪʦ ʥʘ ʘʤʠʣʦʠʜʥʠ ʧʣʘʢʠ 

ʧʨʠ ʤʠʰʠ ʪʨʘʥʩʛʝʥʝʥ ʤʦʜʝʣ ʥʘ ʙʦʣʝʩʪʪʘ ʥʘ ɸʣʮʭʘʡʤʝʨ. ʇʦʪʠʩʢʘʡʢʠ ʣʠʧʠʜʥʘʪʘ ʧʝʨʦʢ-

ʩʠʜʘʮʠʷ, ʢʫʨʢʫʤʠʥʲʪ ʠʥʭʠʙʠʨʘ ʢʘʪʘʨʘʢʪʦʛʝʥʝʟʘʪʘ ʠ ʜʦʢʩʦʨʫʙʠʮʠʥ-ʠʥʜʫʮʠʨʘʥʘʪʘ ʢʘʨ-

ʜʠʦʪʦʢʩʠʯʥʦʩʪ. ʇʨʠ ʧʣʲʭʦʚʝ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʢʫʨʢʫʤʠʥʲʪ ʧʦʪʠʩʢʘ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ 

ʭʨʦʥʠʯʥʦ ʘʣʦʭʦʣʥʦ ʫʚʨʝʞʜʘʥʝ ʥʘ ʯʝʨʥʠʷ ʜʨʦʙ, ʥʘ ʙʝʣʦʜʨʦʙʥʘ ʬʠʙʨʦʟʘ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ 

ʮʠʢʣʦʬʦʩʬʘʤʠʜ, ʙʣʝʦʤʠʮʠʥ, ʘʤʠʦʜʘʨʦʥ ʠʣʠ ʭʝʨʙʠʮʠʜʘ ʧʘʨʘʢʚʘʪ, ʢʘʢʪʦ ʠ ʥʘ ʙʲʙʨʝʯʥʦ 

ʫʚʨʝʞʜʘʥʝ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʜʦʢʩʦʨʫʙʠʮʠʥ (Bagchi and Preuss 2005).  

ʂʫʨʢʫʤʠʥʲʪ ʩʧʝʮʠʬʠʯʥʦ ʩʪʠʤʫʣʠʨʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʠ ʜʠʬʝʨʝʥʮʠʘʮʠʷʪʘ ʥʘ ʤʠʦʮʠʪ-

ʥʠʪʝ ʧʨʝʜʰʝʩʪʚʝʥʠʮʠ ʚ ʥʘʧʨʝʯʥʦ-ʥʘʙʨʘʟʜʝʥʘʪʘ ʤʫʩʢʫʣʘʪʫʨʘ ʧʨʠ ʤʠʰʢʠ ï ʝʬʝʢʪ, ʢʦʡʪʦ 

ʚʝʨʦʷʪʥʦ ʩʝ ʜʲʣʞʠ ʥʘ ʧʦʪʠʩʢʘʥʝʪʦ ʥʘ NF-əB. ʂʫʨʢʫʤʠʥʲʪ ʫʩʢʦʨʷʚʘ ʟʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʨʘ-

ʥʠ ʧʨʠ ʦʧʠʪʥʠ ʞʠʚʦʪʥʠ, ʚʝʨʦʷʪʥʦ ʯʨʝʟ ʧʦʚʠʰʝʥʘ ʧʨʦʜʫʢʮʠʷ ʥʘ TGF-ɓ1 ʠ ʩʪʠʤʫʣʠʨʘʥʝ 

ʥʘ ʤʠʛʨʘʮʠʷʪʘ ʥʘ ʬʠʙʨʦʙʣʘʩʪʠ, ʤʠʦʬʠʙʨʦʙʣʘʩʪʠ ʠ ʤʘʢʨʦʬʘʛʠ (Bagchi and Preuss 2005). 

ʋʩʪʘʥʦʚʝʥ ʝ ʠʥʭʠʙʠʨʘʱ ʝʬʝʢʪ ʥʘ ʢʫʨʢʫʤʠʥʘ ʚʲʨʭʫ ʦʩʪʝʦʢʣʘʩʪʦʛʝʥʝʟʘʪʘ (Bharti, Takada 

et al. 2004). 
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ʂʫʨʢʫʤʠʥʲʪ ʧʦʪʠʩʢʘ ʧʦ ʥʷʢʦʣʢʦ ʨʘʟʣʠʯʥʠ ʤʝʭʘʥʠʟʤʘ ʨʝʧʣʠʢʘʮʠʷʪʘ ʥʘ HIV-1 (Bagchi 

and Preuss 2005). 

 

3.5. ɼʘʥʥʠ ʦʪ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ 

ɼʘʥʥʠ ʦʪ ʝʧʠʜʝʤʠʦʣʦʛʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʧʦʢʘʟʚʘʪ ʤʥʦʛʦ ʧʦ-ʥʠʩʢʘ ʯʝʩʪʦʪʘ ʥʘ ʨʘʢ ʥʘ 

ʜʝʙʝʣʦʪʦ ʯʝʨʚʦ, ʤʣʝʯʥʘʪʘ ʞʣʝʟʘ, ʧʘʥʢʨʝʘʩʘ ʠ ʙʝʣʠʪʝ ʜʨʦʙʦʚʝ ʚ ʩʪʨʘʥʠ ʢʘʪʦ ʀʥʜʠʷ, ʢʲ-

ʜʝʪʦ ʢʦʥʩʫʤʘʮʠʷʪʘ ʥʘ ʢʫʨʢʫʤʘ ʝ ʯʝʩʪʘ (Aggarwal, Kumar et al. 2003). ɼʥʝʚʥʘʪʘ ʢʦʥʩʫʤʘ-

ʮʠʷ ʥʘ ʢʫʨʢʫʤʠʥ ʦʪ ʩʨʝʜʥʦʩʪʘʪʠʩʪʠʯʝʩʢʠʷ ʚʲʟʨʘʩʪʝʥ ʠʥʜʠʝʮ ʩʝ ʦʮʝʥʷʚʘ ʥʘ ʦʢʦʣʦ 80-200 

mg (Bengmark, Mesa et al. 2009). ʇʨʠ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ I ʬʘʟʘ ʢʫʨʢʫʤʠʥ ʝ ʧʨʠʣʘ-

ʛʘʥ ʧʝʨʦʨʘʣʥʦ ʚ ʜʦʟʠ ʜʦ 8 g/ʜʝʥ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 3 ʤʝʩʝʮʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʘʟʣʠʯʥʠ 

ʧʨʝʢʘʥʮʝʨʦʟʠ. ɺ ʛʦʣʷʤ ʙʨʦʡ ʦʪ ʩʣʫʯʘʠʪʝ ʝ ʥʘʙʣʶʜʘʚʘʥʦ ʭʠʩʪʦʣʦʛʠʯʥʦ ʧʦʜʦʙʨʝʥʠʝ ʥʘ 

ʧʨʝʢʘʥʮʝʨʦʟʥʠʪʝ ʣʝʟʠʠ (Goel, Kunnumakkara et al. 2008). ʇʨʠ ʜʨʫʛʦ ʧʨʦʫʯʚʘʥʝ 5 ʧʘʮʠ-

ʝʥʪʠ ʩ ʬʘʤʠʣʥʘ ʘʜʝʥʦʤʘʪʦʟʥʘ ʧʦʣʠʧʦʟʘ ʩʘ ʣʝʢʫʚʘʥʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 6 ʤʝʩʝʮʘ ʩ ʢʫʨ-

ʢʫʤʠʥ (3Ĭ480 mg/ʜʝʥ) ʠ ʢʚʝʨʮʝʪʠʥ (3Ĭ20 mg/ʜʝʥ). ɹʨʦʷʪ ʥʘ ʧʦʣʠʧʠʪʝ ʙʠʣ ʨʝʜʫʮʠʨʘʥ ʩ 

60,4%, ʘ ʨʘʟʤʝʨʲʪ ʠʤ ʩʨʝʜʥʦ ʩ 50,9%. ʇʨʦʚʝʜʝʥʦ ʝ ʧʠʣʦʪʥʦ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ 

ʢʫʨʢʫʤʠʥ (2Ĭ2 g/ʜʝʥ) ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʤʦʥʦʢʣʦʥʘʣʥʘ ʛʘʤʦʧʘʪʠʷ ʩ ʥʝʠʟʷʩʥʝʥʘ ʟʥʘʯʠʤʦʩʪ 

(Golombick, Diamond et al. 2009). ɽʜʥʘ ʩʝʜʤʠʮʘ ʩʣʝʜ ʥʘʯʘʣʦʪʦ ʥʘ ʪʝʨʘʧʠʷʪʘ ʝ ʥʘʙʣʶʜʘ-

ʚʘʥʦ ʧʦʥʠʞʝʥʠʝ ʥʘ ʩʝʨʫʤʥʠʷ ʧʘʨʘʧʨʦʪʝʠʥ ʧʨʠ 50% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʠʟʭʦʜʥʦ ʥʠʚʦ ʥʘ 

ʧʘʨʘʧʨʦʪʝʠʥʘ ʥʘʜ 20 g/l. ʇʦʥʠʞʝʥʠʝʪʦ ʝ ʜʦʩʪʠʛʘʣʦ ʜʦ 30% ʠ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʩʝ ʝ ʟʘ-

ʧʘʟʚʘʣʦ ʩʪʘʙʠʣʥʦ ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʚ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʪʨʠ ʤʝʩʝʮʘ. ʇʨʠ ʧʘʮʠʝʥʪʠʪʝ 

ʩ ʠʟʭʦʜʥʦ ʥʠʚʦ ʥʘ ʧʘʨʘʧʨʦʪʝʠʥʘ ʧʦʜ 20 g/l ʥʝ ʝ ʥʘʙʣʶʜʘʚʘʥʦ ʧʦʥʠʞʝʥʠʝ, ʥʦ ʥʝ ʝ ʠʤʘʣʦ 

ʠ ʧʦʚʠʰʝʥʠʝ ʧʨʝʟ ʪʨʠʤʝʩʝʯʥʠʷ ʧʝʨʠʦʜ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ. 

ʂʫʨʢʫʤʠʥ ʝ ʧʨʠʣʘʛʘʥ ʣʦʢʘʣʥʦ ʧʦʜ ʬʦʨʤʘ ʥʘ ʝʪʘʥʦʣʝʥ ʨʘʟʪʚʦʨ ʠʣʠ ʫʥʛʚʝʥʪ ʧʨʠ ʧʘʮʠ-

ʝʥʪʠ ʩ ʘʢʪʠʥʠʯʥʘ ʢʝʨʘʪʦʟʘ, ʙʘʟʘʣʥʦ-ʢʣʝʪʲʯʝʥ ʢʘʨʮʠʥʦʤ ʠʣʠ ʚʲʥʰʥʠ ʛʝʥʠʪʘʣʥʠ ʙʨʘʜʘʚʠ-

ʮʠ. ʇʦʩʪʠʛʥʘʪʦ ʝ ʟʥʘʯʠʪʝʣʥʦ ʦʙʣʝʢʯʘʚʘʥʝ ʥʘ ʩʠʤʧʪʦʤʠʪʝ. ʈʝʛʠʩʪʨʠʨʘʥʦ ʝ ʥʘʤʘʣʷʚʘʥʝ 

ʥʘ ʩʲʨʙʝʞʘ ʧʨʠ ʧʦʯʪʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʘʟʤʝʨʘ ʥʘ ʣʝʟʠʠʪʝ ʧʨʠ 10%. 

ʇʨʠ ʧʘʮʠʝʥʪʠ ʩ ʥʘʧʨʝʜʥʘʣ ʢʘʨʮʠʥʦʤ ʥʘ ʜʝʙʝʣʦʪʦ ʯʝʨʚʦ ʠʣʠ ʧʘʥʢʨʝʘʩʘ ʝ ʥʘʙʣʶʜʘʚʘʥʦ 

ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʪʝʨʘʧʠʷ ʩ ʢʫʨʢʫʤʠʥ. ɺ ʭʦʜ ʩʘ ʢʣʠʥʠʯʥʠ 

ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʢʫʨʢʫʤʠʥ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʢʘʨʮʠʥʦʤ ʥʘ ʜʝʙʝʣʦʪʦ ʯʝʨʚʦ, ʢʘʨʮʠʥʦʤ ʥʘ 

ʧʘʥʢʨʝʘʩʘ, ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ, ʤʠʝʣʦʜʠʩʧʣʘʩʪʠʯʝʥ ʩʠʥʜʨʦʤ ʠʣʠ ʦʩʪʝʦʩʘʨʢʦʤ (Goel, 

Kunnumakkara et al. 2008; Jurenka 2009). 
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ʇʨʠ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʟʜʨʘʚʠ ʜʦʙʨʦʚʦʣʮʠ ʧʨʠʝʤʘʣʠ ʧʦ 500 mg ʢʫʨʢʫʤʠʥ ʥʘ ʜʝʥ ʚ 

ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʝʜʥʘ ʩʝʜʤʠʮʘ. ʅʠʚʦʪʦ ʥʘ ʦʙʱʠʷ ʭʦʣʝʩʪʝʨʦʣ ʚ ʩʝʨʫʤʘ ʩʧʘʜʥʘʣʦ ʩ ʧʦʯʪʠ 

12%, ʥʠʚʦʪʦ ʥʘ HDL-ʭʦʣʝʩʪʝʨʦʣʘ ʩʝ ʧʦʚʠʰʠʣʦ ʩ 29%, ʘ ʥʠʚʦʪʦ ʥʘ ʣʠʧʠʜʥʠʪʝ ʧʝʨʦʢʩʠ-

ʜʠ ʩʝ ʧʦʥʠʞʠʣʦ ʩ 33% (Jurenka 2009). ʊʝʟʠ ʜʘʥʥʠ ʧʨʝʜʧʦʣʘʛʘʪ ʚʲʟʤʦʞʥʘ ʫʧʦʪʨʝʙʘ ʥʘ 

ʢʫʨʢʫʤʠʥʘ ʟʘ ʧʨʝʚʝʥʮʠʷ ʥʘ ʘʨʪʝʨʠʘʣʥʠ ʟʘʙʦʣʷʚʘʥʠʷ. ɼʦʢʘʟʘʥ ʝ ʜʦʟʦʟʘʚʠʩʠʤ ʞʣʲʯʝʛʦ-

ʥʝʥ ʝʬʝʢʪ ʩʣʝʜ ʝʜʥʦʢʨʘʪʝʥ ʧʨʠʝʤ ʥʘ 20-80 mg ʢʫʨʢʫʤʠʥ. ʅʘʡ-ʚʠʩʦʢʘʪʘ ʜʦʟʘ ʚʦʜʠ ʜʦ 

72%-ʥʦ ʩʚʠʚʘʥʝ ʥʘ ʦʙʝʤʘ ʥʘ ʞʣʲʯʥʠʷ ʤʝʭʫʨ ʜʚʘ ʯʘʩʘ ʩʣʝʜ ʧʨʠʝʤʘ (Goel, Kunnumakkara 

et al. 2008). 

ɼʚʦʡʥʦ-ʩʣʷʧʦ ʧʨʦʫʯʚʘʥʝ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʝʚʤʘʪʦʠʜʝʥ ʘʨʪʨʠʪ ʧʦʢʘʟʚʘ, ʯʝ ʜʦʟʘ ʦʪ 

1200 mg ʢʫʨʢʫʤʠʥ ʥʘ ʜʝʥ ʠʤʘ ʩʭʦʜʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʩ ʬʝʥʠʣʙʫʪʘʟʦʥ ʚ ʜʦʟʘ ʦʪ 300 mg/ʜʝʥ 

(Goel, Kunnumakkara et al. 2008). ʂʫʨʢʫʤʠʥʲʪ (400 mg/ʜʝʥ) ʦʙʣʝʢʯʘʚʘ ʙʦʣʢʘʪʘ ʠ ʦʪʦʢʘ 

ʩʣʝʜ ʦʧʝʨʘʮʠʷ ʥʘ ʠʥʛʚʠʥʘʣʥʘ ʭʝʨʥʠʷ, ʢʘʪʦ ʚ ʪʦʟʠ ʩʣʫʯʘʡ ʩʲʱʦ ʠʤʘ ʩʭʦʜʥʘ ʝʬʝʢʪʠʚʥʦʩʪ 

ʩ ʬʝʥʠʣʙʫʪʘʟʦʥ (100 mg/ʜʝʥ). ɼʦʟʘ ʦʪ 375 mg ʢʫʨʢʫʤʠʥ ʪʨʠ ʧʲʪʠ ʥʘ ʜʝʥ ʝ ʦʢʘʟʘʣʘ ʙʣʘ-

ʛʦʧʨʠʷʪʝʥ ʝʬʝʢʪ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʘʟʣʠʯʥʠ ʚʲʟʧʘʣʠʪʝʣʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʥʘ ʦʯʠʪʝ. ʋʩʪʘʥʦ-

ʚʝʥʘ ʝ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʢʫʨʢʫʤʠʥʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩʲʩ ʩʠʥʜʨʦʤ ʥʘ ʜʨʘʟʥʠʤʦʪʦ ʯʝʨʚʦ, ʙʦ-

ʣʝʩʪ ʥʘ Crohn, ʢʘʢʪʦ ʠ ʧʨʠ ʪʘʢʠʚʘ ʩ ʫʣʮʝʨʘʪʠʚʝʥ ʢʦʣʠʪ ʚ ʦʩʪʨʘ ʠʣʠ ʭʨʦʥʠʯʥʘ ʬʘʟʘ. ʈʝ-

ʟʫʣʪʘʪʠ ʦʪ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ II ʬʘʟʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʷʟʚʘ ʥʘ ʩʪʦʤʘʭʘ ʧʦʢʘʟʚʘʪ, ʯʝ 

ʢʫʨʢʫʤʠʥ ʚ ʜʦʟʘ 5Ĭ500 mg/ʜʝʥ ʨʝʘʣʠʟʠʨʘ ʤʥʦʛʦ ʜʦʙʲʨ ʪʝʨʘʧʝʚʪʠʯʝʥ ʝʬʝʢʪ ï ʠʟʯʝʟʚʘʥʝ 

ʥʘ ʷʟʚʘʪʘ ʧʨʠ 48% ʩʣʝʜ 4-ʩʝʜʤʠʯʥʦ ʣʝʯʝʥʠʝ ʠ ʧʨʠ 76% ʩʣʝʜ 12-ʩʝʜʤʠʯʥʦ ʣʝʯʝʥʠʝ 

(Jurenka 2009). ʄʥʦʛʦ ʜʦʙʲʨ ʣʝʯʝʙʝʥ ʝʬʝʢʪ ʝ ʜʦʢʫʤʝʥʪʠʨʘʥ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʧʩʦʨʠʘʟʠʩ, 

ʯʠʠʪʦ ʣʝʟʠʠ ʩʘ ʪʨʝʪʠʨʘʥʠ ʣʦʢʘʣʥʦ ʩ ʢʫʨʢʫʤʠʥʦʚ ʛʝʣ (Bagchi and Preuss 2005). 

ʈʝʟʫʣʪʘʪʠ ʦʪ ʨʘʥʜʦʤʠʟʠʨʘʥʦ ʢʦʥʪʨʦʣʠʨʘʥʦ ʧʨʦʫʯʚʘʥʝ ʧʨʠ ʙʲʙʨʝʯʥʦ-ʪʨʘʥʩʧʣʘʥʪʠʨʘ-

ʥʠ ʧʘʮʠʝʥʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʢʦʤʙʠʥʠʨʘʥʘ ʪʝʨʘʧʠʷ ʩ ʢʫʨʢʫʤʠʥ (2Ĭ480 mg/ʜʝʥ) ʠ ʢʚʝʨʮʝʪʠʥ 

(2Ĭ20 mg/ʜʝʥ) ʧʦʜʦʙʨʷʚʘ ʙʲʙʨʝʯʥʘʪʘ ʬʫʥʢʮʠʷ ʠ ʥʘʤʘʣʷʚʘ ʨʠʩʢʘ ʦʪ ʦʪʭʚʲʨʣʷʥʝ ʥʘ ʧʨʠ-

ʩʘʜʢʘʪʘ. ʇʨʠ ʧʦʧʫʣʘʮʠʦʥʥʦ-ʙʘʟʠʨʘʥʦ ʧʨʦʫʯʚʘʥʝ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʭʦʨʘ ʚ ʥʘʧʨʝʜʥʘʣʘ 

ʚʲʟʨʘʩʪ, ʢʦʠʪʦ ʢʦʥʩʫʤʠʨʘʪ ʢʲʨʠ ʯʝʩʪʦ ʠʣʠ ʩʨʘʚʥʠʪʝʣʥʦ ʯʝʩʪʦ, ʧʦʢʘʟʚʘʪ ʧʦ-ʜʦʙʨʠ ʨʝʟʫʣ-

ʪʘʪʠ ʥʘ ʪʝʩʪ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʢʦʛʥʠʪʠʚʥʘʪʘ ʬʫʥʢʮʠʷ ʦʪ ʭʦʨʘ, ʢʦʠʪʦ ʥʝ ʢʦʥʩʫʤʠʨʘʪ ʠʣʠ 

ʨʷʜʢʦ ʢʦʥʩʫʤʠʨʘʪ ʧʦʜʧʨʘʚʢʘʪʘ (Goel, Kunnumakkara et al. 2008).  

 

3.6. ʌʘʨʤʘʢʦʣʦʛʠʯʝʥ ʧʨʦʬʠʣ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪ 

ɺʩʠʯʢʠ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʢʫʨʢʫʤʠʥʲʪ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʥʝʪʦʢʩʠʯʝʥ. 

ʅʝ ʝ ʥʘʙʣʶʜʘʚʘʥʘ ʜʦʟʦʣʠʤʠʪʠʨʘʱʘ ʪʦʢʩʠʯʥʦʩʪ ʧʨʠ ʧʨʠʝʤ ʥʘ ʝʜʠʥʠʯʥʘ ʜʦʟʘ ʦʪ 12 g ʠʣʠ 



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 

74 
 

ʧʨʠ 3-ʤʝʩʝʯʥʘ ʪʝʨʘʧʠʷ ʩ 8 g ʢʫʨʢʫʤʠʥ ʥʘ ʜʝʥ (Goel, Kunnumakkara et al. 2008; Hatcher, 

Planalp et al. 2008). ʇʨʦʫʯʚʘʥʝ ʟʘ ʧʦʥʦʩʠʤʦʩʪʪʘ ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʧʨʠʝʤ ʥʘ 12 g ʢʫʨʢʫ-

ʤʠʥ ʚʩʝʢʠ ʜʝʥ ʝ ʙʠʣʦ ʧʨʝʢʲʩʥʘʪʦ, ʝʜʠʥʩʪʚʝʥʦ ʟʘʱʦʪʦ ʧʘʮʠʝʥʪʠʪʝ ʠʟʧʠʪʚʘʣʠ ʟʘʪʨʫʜʥʝ-

ʥʠʝ ʜʘ ʧʦʛʣʲʱʘʪ ʪʦʣʢʦʚʘ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʪʘʙʣʝʪʢʠ. ʅʫʞʥʘ ʝ ʦʙʘʯʝ ʠʟʚʝʩʪʥʘ ʧʨʝʜʧʘʟ-

ʣʠʚʦʩʪ, ʪʲʡ ʢʘʪʦ ʚʲʚ ʚʠʩʦʢʠ ʜʦʟʠ ʢʫʨʢʫʤʠʥʲʪ ʠʤʘ ʧʨʦʦʢʩʠʜʘʥʪʥʠ ʩʚʦʡʩʪʚʘ, ʦʩʦʙʝʥʦ ʚ 

ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʤʝʜʥʠ ʡʦʥʠ. ʇʨʠ ʝʜʥʦ ʠʟʩʣʝʜʚʘʥʝ ʧʣʲʭʦʚʝ LEC (ʧʦʨʦʜʘ, ʟʘ ʢʦʷʪʦ ʝ ʭʘ-

ʨʘʢʪʝʨʥʦ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʤʝʜ ʚ ʯʝʨʥʠʷ ʜʨʦʙ ʠ ʩʧʦʥʪʘʥʥʦ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʯʝʨʥʦʜʨʦʙʥʠ ʪʫ-

ʤʦʨʠ) ʧʦʣʫʯʘʚʘʣʠ ʛʦʣʝʤʠ ʜʦʟʠ ʢʫʨʢʫʤʠʥ (0,5% ʦʪ ʪʝʛʣʦʪʦ ʥʘ ʭʨʘʥʘʪʘ). ʈʝʛʠʩʪʨʠʨʘʥʦ 

ʙʠʣʦ ʦʪ 9- ʜʦ 25-ʢʨʘʪʥʦ ʫʚʝʣʠʯʝʥʠʝ ʥʘ ɼʅʂ-ʘʜʲʢʪʠʪʝ ʚ ʯʝʨʥʠʷ ʜʨʦʙ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘ-

ʥʠʪʝ ʩ ʢʫʨʢʫʤʠʥ ʞʠʚʦʪʥʠ. ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʞʠʚʦʪʘ ʙʠʣʘ ʥʘʤʘʣʝʥʘ ʦʪ 88,7 ʥʘ 78,1 

ʩʝʜʤʠʮʠ (Jurenka 2009). ʀʤʘ ʠ ʜʘʥʥʠ, ʯʝ ʢʫʨʢʫʤʠʥʲʪ ʤʦʞʝ ʜʘ ʥʘʨʫʰʘʚʘ ʢʦʥʬʦʨʤʘʮʠʷʪʘ 

ʠ ʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ p53 (Hatcher, Planalp et al. 2008). 

ʆʧʠʩʘʥʠ ʩʘ ʩʣʫʯʘʠ ʥʘ ʘʣʝʨʛʠʯʝʥ ʢʦʥʪʘʢʪʝʥ ʜʝʨʤʘʪʠʪ ʧʨʠ ʣʦʢʘʣʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

ʢʫʨʢʫʤʠʥ ʚʲʨʭʫ ʢʦʞʘʪʘ (Goel, Kunnumakkara et al. 2008). 

 

3.7. ʈʘʮʠʦʥʘʣʥʠ ʢʦʤʙʠʥʘʮʠʠ ʩ ʣʝʢʘʨʩʪʚʘ 

In vitro ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʢʫʨʢʫʤʠʥʲʪ ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʧʦʪʝʥʮʠʨʘ ʜʝʡʩʪʚʠʝʪʦ 

ʥʘ ʤʥʦʛʦ ʢʣʘʩʠʯʝʩʢʠ ʮʠʪʦʩʪʘʪʠʮʠ ʢʘʪʦ ʤʝʣʬʘʣʘʥ, ʮʠʩʧʣʘʪʠʥ, ʙʝʥʜʘʤʫʩʪʠʥ, ʘʥʪʨʘʮʠʢ-

ʣʠʥʠ, ʚʠʥʢʨʠʩʪʠʥ, ʧʘʢʣʠʪʘʢʩʝʣ ʠ ʜʨ. (Landis-Piwowar, Milacic et al. 2006; Alaikov, 

Konstantinov et al. 2007). ʉʠʥʝʨʛʠʟʲʤ ʝ ʥʘʙʣʶʜʘʚʘʥ ʠ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ Celecoxib ʧʨʠ ʢʣʝ-

ʪʢʠ ʦʪ ʢʘʨʮʠʥʦʤ ʥʘ ʜʝʙʝʣʦʪʦ ʯʝʨʚʦ, ʢʘʢʪʦ ʠ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ TRAIL ʧʨʠ ʢʣʝʪʢʠ ʦʪ ʟʣʦ-

ʢʘʯʝʩʪʚʝʥ ʛʣʠʦʤ ʠʣʠ ʢʘʨʮʠʥʦʤ ʥʘ ʧʨʦʩʪʘʪʘʪʘ (Bagchi and Preuss 2005; Landis-Piwowar, 

Milacic et al. 2006). ʆʩʚʝʥ ʪʦʚʘ ʢʫʨʢʫʤʠʥʲʪ ʩʝʥʩʠʙʠʣʠʟʠʨʘ ʪʫʤʦʨʥʠʪʝ ʢʣʝʪʢʠ ʢʲʤ ʡʦʥʠ-

ʟʠʨʘʱʘ ʨʘʜʠʘʮʠʷ. ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ ʢʫʨʢʫʤʠʥʲʪ ʧʨʝʜʧʘʟʚʘ ʥʦʨʤʘʣʥʠ ʢʦʩʪʥʦʤʦʟʲʯʥʠ 

ʢʣʝʪʢʠ ʦʪ ʢʣʘʩʪʦʛʝʥʥʦʩʪʪʘ ʥʘ ʮʠʩʧʣʘʪʠʥ, ʮʠʢʣʦʬʦʩʬʘʤʠʜ ʠ ɔ-ʣʲʯʝʥʠʝ (Aggarwal, 

Kumar et al. 2003; Alaikov, Konstantinov et al. 2007). 

ʂʫʨʢʫʤʠʥʲʪ ʩʠʣʥʦ ʧʦʚʠʰʘʚʘ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ Vincristine ʩʨʝɦʫ ʤʠʝ-

ʣʦʤʥʠ ʢʣʝʪʢʠ U-266, ʢʦʠʪʦ ʧʦ ʧʨʠʥʮʠʧ ʩʘ ʩʣʘʙʦ ʯʫʚʩʪʚʠʪʝʣʥʠ ʢʲʤ ʪʦʟʠ ʮʠʪʦʩʪʘʪʠʢ 

(Hatcher, Planalp et al. 2008). ʊʦʟʠ ʝʬʝʢʪ ʚʝʨʦʷʪʥʦ ʝ ʩʚʲʨʟʘʥ ʩʲʩ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʢʫʨʢʫ-

ʤʠʥʘ ʜʘ ʠʥʭʠʙʠʨʘ ʝʬʣʫʢʩʥʘʪʘ ʧʦʤʧʘ P-gp. ʂʫʨʢʫʤʠʥʲʪ ʚʲʟʚʨʲʱʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʢʲʤ 

Melphalan ʥʘ ʨʝʟʠʩʪʝʥʪʥʘʪʘ ʤʠʝʣʦʤʥʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ MOLP-2/R (Xiao, Xiao et al. 

2010). ʊʦʚʘ ʪʦʡ ʧʦʩʪʠʛʘ ʥʝ ʩʘʤʦ ʯʨʝʟ ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʝʬʣʫʢʩʘ ʥʘ ʤʝʣʬʘʣʘʥ, ʥʦ ʠ ʯʨʝʟ 



I. ʃʠʪʝʨʘʪʫʨʝʥ ʦʙʟʦʨ ï ʂʫʨʢʫʤʠʥ 

75 
 

ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ FA/BRCA, ʫʯʘʩʪʚʘʱ ʚ ʧʨʦʮʝʩʘ ʥʘ ʨʝʧʘʨʘʮʠʷ ʥʘ ɼʅʂ. ʂʘ-

ʪʦ ʩʠʥʝʨʛʠʩʪʠʯʥʠ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʠ ʢʦʤʙʠʥʘʮʠʦʥʥʠʪʝ ʮʠʪʦʪʦʢʩʠʯʥʠ ʝʬʝʢʪʠ ʥʘ ʢʫʨʢʫʤʠ-

ʥʘ ʩ Thalidomide ʠʣʠ Bortezomib ʩʨʝʱʫ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266 (Park, Ayyappan et al. 

2008; Sung, Kunnumakkara et al. 2009). ʉʠʥʝʨʛʠʟʤʲʪ ʤʝʞʜʫ ʢʫʨʢʫʤʠʥʘ ʠ ʙʦʨʪʝʟʦʤʠʙʘ ʝ 

ʧʦʪʚʲʨʜʝʥ ʠ ʚ in vivo ʤʦʜʝʣ ʥʘ ʄʄ, ʙʘʟʠʨʘʥ ʥʘ Ăʛʦʣʠò ʤʠʰʢʠ ʩ ʧʦʜʢʦʞʥʦ ʠʤʧʣʘʥʪʠʨʘ-

ʥʠ ʢʣʝʪʢʠ U-266 (Sung, Kunnumakkara et al. 2009). 

ʂʫʨʢʫʤʠʥʲʪ ʧʦʚʠʰʘʚʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ Oxaliplatin ʧʨʠ Ăʛʦʣʠò ʤʠʰʢʠ ʩ ʨʘʢ ʥʘ ʜʝʙʝ-

ʣʦʪʦ ʯʝʨʚʦ, ʢʘʢʪʦ ʠ ʥʘ Gemcitabine ʧʨʠ ʤʠʰʢʠ ʩ ʢʘʨʮʠʥʦʤ ʥʘ ʧʨʦʩʪʘʪʘʪʘ. ʂʦʤʙʠʥʘʮʠʷ 

ʦʪ ʢʫʨʢʫʤʠʥ ʠ Paclitaxel ʠʥʭʠʙʠʨʘ ʤʝʪʘʩʪʘʟʠʨʘʥʝʪʦ ʥʘ ʨʘʢ ʥʘ ʤʣʝʯʥʘʪʘ ʞʣʝʟʘ ʢʲʤ 

ʙʝʣʠʪʝ ʜʨʦʙʦʚʝ ʥʘ ʤʠʰʢʠ ʚ ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ, ʦʪʢʦʣʢʦʪʦ ʢʦʝʪʦ ʠ ʜʘ ʝ ʦʪ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ, 

ʧʨʠʣʦʞʝʥʦ ʩʘʤʦʩʪʦʷʪʝʣʥʦ (Goel, Kunnumakkara et al. 2008; Hatcher, Planalp et al. 2008). 

ʀʤʘ ʦʙʘʯʝ ʜʘʥʥʠ ʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʠ ʢʦʤʙʠʥʘʮʠʦʥʥʠ ʝʬʝʢʪʠ ʥʘ ʢʫʨʢʫʤʠʥʘ ʩ ʢʘʤʧ-

ʪʦʪʝʮʠʥʦʚʠ ʘʥʘʣʦʟʠ. ʆʩʚʝʥ ʪʦʚʘ ʢʫʨʢʫʤʠʥʲʪ ʧʦʪʠʩʢʘ ʝʬʝʢʪʘ ʥʘ Cyclophosphamide ʧʨʠ 

Ăʛʦʣʠò ʤʠʰʢʠ ʩ ʨʘʢ ʥʘ ʤʣʝʯʥʘʪʘ ʞʣʝʟʘ (Hatcher, Planalp et al. 2008). 

 

3.8. ʆʙʦʙʱʝʥʠʝ ʠ ʙʲʜʝʱʠ ʥʘʩʦʢʠ 

ɿʘʩʝʛʘ ʢʫʨʢʫʤʠʥʲʪ ʝ ʩʲʩ ʩʪʘʪʫʪ ʥʘ ʭʨʘʥʠʪʝʣʥʘ ʜʦʙʘʚʢʘ. ʄʥʦʛʦʙʨʦʡʥʠ ʠʟʩʣʝʜʚʘ-

ʥʠʷ ʦʙʘʯʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʪʦʡ ʠʤʘ ʟʥʘʯʠʪʝʣʥʘ ʧʨʦʪʠʚʦʪʫʤʦʨʥʘ ʠ ʚ ʯʘʩʪʥʦʩʪ ʧʨʦʪʠʚʦ-

ʤʠʝʣʦʤʥʘ ʘʢʪʠʚʥʦʩʪ ʠ ʦʪʢʨʠʚʘʪ ʧʝʨʩʧʝʢʪʠʚʘ ʟʘ ʙʲʜʝʱʦʪʦ ʤʫ ʧʨʠʣʦʞʝʥʠʝ ʢʘʪʦ ʣʝ-

ʢʘʨʩʪʚʝʥ ʧʨʦʜʫʢʪ. ɻʦʣʝʤʠ ʥʝʛʦʚʠ ʧʨʝʜʠʤʩʪʚʘ ʩʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʥʠʩʢʘʪʘ ʤʫ ʪʦʢ-

ʩʠʯʥʦʩʪ ʟʘ ʥʦʨʤʘʣʥʠʪʝ ʢʣʝʪʢʠ ʠ ʫʯʘʩʪʠʝʪʦ ʚ ʩʠʥʝʨʛʠʩʪʠʯʥʠ ʣʝʢʘʨʩʪʚʝʥʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʩ ʮʠʪʦʩʪʘʪʠʮʠ ʦʪ ʨʘʟʣʠʯʥʠ ʛʨʫʧʠ. ʉʤʷʪʘʤʝ, ʯʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʥʪʝʨʝʩ ʫʩ-

ʪʘʥʦʚʝʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʩʲʩ ʩʠʥʝʨʛʠʩʪʠʯʝʥ ʘʥʪʠʤʠʝʣʦʤʝʥ ʝʬʝʢʪ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘʪ 

ʧʨʠ ʧʦ-ʰʠʨʦʢ ʢʨʲʛ ʦʪ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ʢʘʢʪʦ ʠ ʜʘ ʩʝ ʧʨʦʫʯʘʪ ʝʬʝʢʪʠʪʝ 

ʧʨʠ ʢʦʤʙʠʥʠʨʘʥʝ ʥʘ ʢʫʨʢʫʤʠʥ ʩ ʧʝʨʩʧʝʢʪʠʚʥʠ ʥʦʚʠ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʠ ʣʝʢʘʨʩʪʚʘ. 

ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʧʨʦʫʯʠ ʠ ʜʦ ʢʘʢʚʘ ʩʪʝʧʝʥ ʘʥʪʠʤʠʝʣʦʤʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʢʫʨʢʫʤʠʥʘ 

ʙʠ ʤʦʛʣʘ ʜʘ ʩʝ ʧʦʚʣʠʷʝ ʥʝʛʘʪʠʚʥʦ ʦʪ ʨʘʟʪʚʦʨʠʤʠ ʬʘʢʪʦʨʠ, ʩʝʢʨʝʪʠʨʘʥʠ ʚ ʢʦʩʪʥʦ-

ʤʦʟʲʯʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ. 
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4. ɼʠʘʨʩʝʥʦʚ ʪʨʠʦʢʩʠʜ 

 

4.1. ʀʩʪʦʨʠʷ 

ɼʠʘʨʩʝʥʦʚʠʷʪ ʪʨʠʦʢʩʠʜ (ʘʨʩʝʥʠʢ, As2O3, ATO) ʝ ʚʝʱʝʩʪʚʦ, ʢʦʝʪʦ ʝ ʙʠʣʦ ʠʟʚʝʩʪʥʦ 

ʦʱʝ ʥʘ ʜʨʝʚʥʠʪʝ ʛʲʨʮʠ ʠ ʢʠʪʘʡʮʠ ʧʨʝʜʠ ʧʦʚʝʯʝ ʦʪ 2 000 ʛʦʜʠʥʠ (Piazza, Gurrieri et al. 

2007). ʇʨʝʟ 1786 ʛ. ʘʥʛʣʠʡʩʢʠʷʪ ʣʝʢʘʨ Thomas Fowler ʧʨʝʜʣʘʛʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʨʘʟʪʚʦʨ ʥʘ 

ʢʘʣʠʝʚ ʘʨʩʝʥʠʪ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʪʨʝʩʢʘ. ʇʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ ʨʘʟʪʚʦʨʲʪ ʥʘ Fowler ʟʘ-

ʧʦʯʥʘʣ ʜʘ ʩʝ ʫʧʦʪʨʝʙʷʚʘ ʧʨʠ ʛʦʣʷʤ ʙʨʦʡ ʟʘʙʦʣʷʚʘʥʠʷ: ʨʝʚʤʘʪʠʟʲʤ, ʧʘʨʘʣʠʪʠʯʥʠ ʩʲʩʪʦ-

ʷʥʠʷ, ʝʧʠʣʝʧʩʠʷ, ʤʝʣʘʥʭʦʣʠʷ, ʨʘʭʠʪ, ʧʘʣʧʠʪʘʮʠʠ, ʩʠʬʠʣʠʩ, ʜʠʩʧʝʧʩʠʷ ʠ ʜʨ. As2O3 ʝ ʠʟ-

ʧʦʣʟʚʘʥ ʚ ʦʥʢʦʣʦʛʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ ʦʱʝ ʧʨʝʟ XIX  ʚʝʢ, ʢʦʛʘʪʦ ʝ ʙʠʣ ʦʩʥʦʚʥʦʪʦ ʩʨʝʜʩʪʚʦ 

ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʍʄʃ, ʥʦ ʧʨʝʟ 30-ʪʝ ʛʦʜʠʥʠ ʥʘ XX ʚʝʢ ʦʪʩʪʲʧʚʘ ʧʨʝʜ ʣʲʯʝʪʝʨʘʧʠʷʪʘ ʠ ʙʫ-

ʩʫʣʬʘʥʘ (Verstovsek, Giles et al. 2006). ʇʨʝʟ 70-ʪʝ ʛʦʜʠʥʠ ʥʘ XX ʚʝʢ ʚ ʂʠʪʘʡ ʩʘ ʧʦʣʫʯʝ-

ʥʠ ʧʲʨʚʠʪʝ ʜʘʥʥʠ ʟʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ As2O3 ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʦʩʪʨʘ ʧʨʦʤʠʝʣʦʮʠʪʥʘ ʣʝʚʢʝ-

ʤʠʷ (ʆʇʃ). ʇʦ ʪʦʚʘ ʚʨʝʤʝ ʩʪʘʚʘ ʷʩʥʦ ʩʲʱʦ, ʯʝ ʘʨʩʝʥʦʚʠʪʝ ʩʲʝʜʠʥʝʥʠʷ ʩʘ ʢʘʥʮʝʨʦʛʝʥʥʠ 

ʠ ʧʨʠʯʠʥʷʚʘʪ ʨʘʢ ʥʘ ʢʦʞʘʪʘ ʠ ʥʘ ʙʝʣʠʪʝ ʜʨʦʙʦʚʝ. ʇʨʝʟ 90-ʪʝ ʛʦʜʠʥʠ ʩʘ ʧʨʦʚʝʜʝʥʠ ʤʥʦ-

ʞʝʩʪʚʦ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʢʦʠʪʦ ʧʦʪʚʲʨʞʜʘʚʘʪ ʚʠʩʦʢʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʘʨʩʝʥʠʢʘ 

ʧʨʠ ʆʇʃ. ʇʦʣʫʯʝʥʠ ʩʘ ʠ ʧʲʨʚʠʪʝ ʜʘʥʥʠ ʟʘ ʘʥʪʠʤʠʝʣʦʤʥʘ ʘʢʪʠʚʥʦʩʪ. ʇʨʝʟ ʤʘʨʪ 2002 ʛ. 

ʘʨʩʝʥʠʢʲʪ ʝ ʨʝʛʠʩʪʨʠʨʘʥ ʦʪ EMEA (ʝʚʨʦʧʝʡʩʢʘʪʘ ʘʛʝʥʮʠʷ ʧʦ ʣʝʢʘʨʩʪʚʘʪʘ) ʧʦʜ ʪʲʨʛʦʚʩ-

ʢʦʪʦ ʠʤʝ TrisenoxÈ. TrisenoxÈ ʝ ʧʦʢʘʟʘʥ ʟʘ ʠʥʜʫʢʮʠʷ ʥʘ ʨʝʤʠʩʠʷ ʠ ʢʦʥʩʦʣʠʜʘʮʠʷ ʥʘ 

ʚʲʟʨʘʩʪʥʠ ʧʘʮʠʝʥʪʠ ʩ ʨʝʮʠʜʠʚʠʨʘʣʘ/ʨʝʬʨʘʢʪʝʨʥʘ ʆʇʃ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʘ ʩʝ ʩ ʥʘʣʠʯʠʝ-

ʪʦ ʥʘ t(15;17) ʠ/ʠʣʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʬʫʟʠʦʥʥʠʷ ʛʝʥ PML-RARŬ. ʇʨʝʜʭʦʜʥʦʪʦ ʣʝʯʝʥʠʝ 

ʪʨʷʙʚʘ ʜʘ ʝ ʚʢʣʶʯʚʘʣʦ ʨʝʪʠʥʦʠʜ ʠ ʭʠʤʠʦʪʝʨʘʧʠʷ. 

 

4.2. ʌʘʨʤʘʢʦʢʠʥʝʪʠʢʘ 

TrisenoxÈ ʧʨʝʜʩʪʘʚʣʷʚʘ ʚʦʜʝʥ ʨʘʟʪʚʦʨ ʥʘ As2O3 ʩ ʢʦʥʮʝʥʪʨʘʮʠʷ 1 mg/ml. ʇʨʠʣʘʛʘ ʩʝ 

ʢʘʪʦ ʠʥʪʨʘʚʝʥʦʟʥʘ ʠʥʬʫʟʠʷ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 1-2 ʯʘʩʘ ʚ ʜʦʟʘ ʦʪ 0,15 ʜʦ 0,25 mg/kg ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʨʘʧʝʚʪʠʯʥʘʪʘ ʩʭʝʤʘ. ʇʠʢʦʚʘʪʘ ʧʣʘʟʤʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʉmax) ʩʣʝʜ ʧʨʠ-

ʣʦʞʝʥʠʝ ʥʘ 10 mg As2O3 ʝ ʚ ʛʨʘʥʠʮʠʪʝ ʤʝʞʜʫ 0,5 ʠ 2 ÕM (Au and Kwong 2008). ʇʨʠ 

ʝʞʝʜʥʝʚʥʦ ʧʨʠʣʦʞʝʥʠʝ ʧʦʩʪʦʷʥʥʠ ʧʣʘʟʤʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝ ʧʦʩʪʠʛʘʪ ʩʣʝʜ 8-10 ʜʥʠ. 

ʈʝʟʦʨʙʮʠʷʪʘ ʥʘ As2O3 ʩʣʝʜ ʧʝʨʦʨʘʣʥʦ ʧʨʠʣʦʞʝʥʠʝ ʝ ʧʦʯʪʠ ʧʲʣʥʘ (ʦʢʦʣʦ 90%), ʥʦ ʝ ʙʘʚ-
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ʥʘ ʠ ʉmax ʝ ʚ ʛʨʘʥʠʮʠʪʝ ʤʝʞʜʫ 0,2 ʠ 0,6 ÕM. ʇʣʦʱʪʘ ʧʦʜ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʥʘʪʘ ʢʨʠʚʘ 

(AUC) ʦʙʘʯʝ ʝ ʩʭʦʜʥʘ ʩ ʪʘʟʠ ʧʨʠ ʠʥʪʨʘʚʝʥʦʟʥʦ ʧʨʠʣʦʞʝʥʠʝ. 

ɸʨʩʝʥʠʢʲʪ ʩʝ ʤʝʪʘʙʦʣʠʟʠʨʘ ʦʩʥʦʚʥʦ ʚ ʯʝʨʥʠʷ ʜʨʦʙ ʯʨʝʟ ʤʝʪʠʣʠʨʘʥʝ ʧʲʨʚʦ ʜʦ ʤʝʪʠʣ-

ʘʨʩʦʥʦʚʘ ʢʠʩʝʣʠʥʘ ʠ ʩʣʝʜ ʪʦʚʘ ʙʲʨʟʦ ʜʦ ʜʠʤʝʪʠʣʘʨʩʠʥʦʚʘ ʢʠʩʝʣʠʥʘ (ɼʄɸʂ). ʏʝʨʥʦ-

ʜʨʦʙʥʠʪʝ ʤʝʪʠʣʘʟʠ, ʢʦʠʪʦ ʦʩʲʱʝʩʪʚʷʚʘʪ ʪʦʚʘ ʧʨʝʚʨʲʱʘʥʝ ʥʝ ʫʯʘʩʪʚʘʪ ʚ ʤʝʪʘʙʦʣʠʟʤʘ ʥʘ 

ʜʨʫʛʠ ʣʝʢʘʨʩʪʚʘ. ʄʝʪʠʣʠʨʘʥʠʪʝ ʤʝʪʘʙʦʣʠʪʠ ʩʘ ʩ ʧʦ-ʥʠʩʢʘ ʪʦʢʩʠʯʥʦʩʪ ʦʪ ʠʟʭʦʜʥʦʪʦ ʩʲ-

ʝʜʠʥʝʥʠʝ. ʇʦʚʝʯʝ ʦʪ 90% ʦʪ ʘʨʩʝʥʘ ʩʝ ʠʟʣʲʯʚʘʪ ʯʨʝʟ ʙʲʙʨʝʮʠʪʝ ʢʘʪʦ ʢʠʥʝʪʠʢʘʪʘ ʝ ʜʚʫ-

ʬʘʟʥʘ (t1/2Ŭ = 2-6 ʯʘʩʘ, t1/2ɓ = 15 ʜʥʠ). ʆʪʥʘʯʘʣʦ ʚ ʫʨʠʥʘʪʘ ʧʨʝʦʙʣʘʜʘʚʘʪ ʥʝʦʨʛʘʥʠʯʥʠ ʩʲ-

ʝʜʠʥʝʥʠʷ ʥʘ ʪʨʠʚʘʣʝʥʪʥʠʷ ʠ ʧʝʪʚʘʣʝʥʪʥʠʷ ʘʨʩʝʥ, ʘ ʧʨʝʟ ʚʪʦʨʘʪʘ ʬʘʟʘ ï ɼʄɸʂ. ɸʨʩʝʥʲʪ 

ʩʝ ʥʘʪʨʫʧʚʘ ʚ ʯʝʨʥʠʷ ʜʨʦʙ, ʙʲʙʨʝʮʠʪʝ, ʢʦʞʘʪʘ, ʢʦʩʤʠʪʝ, ʥʦʢʪʠʪʝ ʠ ʤʦʟʲʢʘ. 

 

4.3. ʄʝʭʘʥʠʟʲʤ ʥʘ ʜʝʡʩʪʚʠʝ 

4.3.1. ʀʥʜʫʮʠʨʘʥʝ ʥʘ ʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ 

ɼʠʘʨʩʝʥʦʚʠʷʪ ʪʨʠʦʢʩʠʜ ʠ ʜʨʫʛʠ ʘʨʩʝʥʦʚʠ ʧʨʦʠʟʚʦʜʥʠ ʧʦʚʠʰʘʚʘʪ ʥʠʚʦʪʦ ʥʘ ʨʝʘʢʪʠʚ-

ʥʠ ʢʠʩʣʦʨʦʜʥʠ ʨʘʜʠʢʘʣʠ (ʈʂʈ) ʚ ʢʣʝʪʢʘʪʘ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʫʚʨʝʞʜʘʥʝ ʥʘ ɼʅʂ, ʧʦʥʠʞʘ-

ʚʘʥʝ ʥʘ ʤʠʪʦʭʦʥʜʨʠʘʣʥʠʷ ʤʝʤʙʨʘʥʝʥ ʧʦʪʝʥʮʠʘʣ, ʦʩʚʦʙʦʞʜʘʚʘʥʝ ʥʘ ʮʠʪʦʭʨʦʤ c ʦʪ ʤʠ-

ʪʦʭʦʥʜʨʠʠʪʝ ʠ ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʟʘ (Platanias 2009; Sumi, Shinkai et al. 2010). As2O3 

ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʧʦʚʠʰʘʚʘ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʈʂʈ ʯʨʝʟ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʝʥʟʠʤʠʪʝ ʅɸɼʌĀʅ-

ʦʢʩʠʜʘʟʘ ʠ NO-ʩʠʥʪʘʟʘ, ʘ ʦʪ ʜʨʫʛʘ ʟʘʪʨʫʜʥʷʚʘ ʦʙʝʟʚʨʝʞʜʘʥʝʪʦ ʥʘ ʈʂʈ ʯʨʝʟ ʠʥʭʠʙʠʨʘʥʝ 

ʥʘ ʝʥʟʠʤʠʪʝ ʛʣʫʪʘʪʠʦʥʧʝʨʦʢʩʠʜʘʟʘ (ɻʇ) ʠ ʪʠʦʨʝʜʦʢʩʠʥʨʝʜʫʢʪʘʟʘ (ʊʈ). ʆʩʚʝʥ ʪʦʚʘ 

As2O3 ʠʥʭʠʙʠʨʘ ʜʠʭʘʪʝʣʥʠʪʝ ʚʝʨʠʛʠ, ʢʦʝʪʦ ʩʲʱʦ ʩʧʦʩʦʙʩʪʚʘ ʟʘ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʈʂʈ (ʬʠʛ. 

I.6). 

ʅɸɼʌĀʅ-ʦʢʩʠʜʘʟʘʪʘ ʝ ʝʥʟʠʤ, ʢʦʡʪʦ ʛʝʥʝʨʠʨʘ ʩʫʧʝʨʦʢʩʠʜʥʠ ʨʘʜʠʢʘʣʠ (O2
Åï

). ɸʨʩʝʥʦ-

ʚʠʪʝ (III ) ʡʦʥʠ ʙʣʘʛʦʧʨʠʷʪʩʪʚʘʪ ʘʢʪʠʚʠʨʘʥʝʪʦ ʠ ʪʨʘʥʩʣʦʢʘʮʠʷʪʘ ʥʘ ʩʫʙʝʜʠʥʠʮʘʪʘ Rac1 ʚ 

ʧʣʘʟʤʝʥʘʪʘ ʤʝʤʙʨʘʥʘ (Sumi, Shinkai et al. 2010). ʊʦʚʘ ʝ ʜʦʢʘʟʘʥʦ ʢʘʢʪʦ ʧʨʠ ʣʝʚʢʝʤʠʯʥʠ 

ʢʣʝʪʢʠ NB4, ʧʨʦʠʟʭʦʞʜʘʱʠ ʦʪ ʆʇʃ, ʪʘʢʘ ʠ ʧʨʠ ʥʦʨʤʘʣʥʠ ʝʥʜʦʪʝʣʥʠ ʢʣʝʪʢʠ ʦʪ ʩʚʠʥʩʢʘ 

ʘʦʨʪʘ. ʉʫʧʝʨʦʢʩʠʜʥʠʪʝ ʨʘʜʠʢʘʣʠ ʧʨʝʜʠʟʚʠʢʚʘʪ ʨʘʟʢʲʩʚʘʥʠʷ ʚ ɼʅʂ. ʀʥʭʠʙʠʪʦʨʠʪʝ ʥʘ 

ʅɸɼʌĀʅ-ʦʢʩʠʜʘʟʘʪʘ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʠʪʝ ʥʘʤʘʣʷʚʘʪ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ ʥʘ As2O3. ɹʘʟʘʣ-

ʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʅɸɼʌĀʅ-ʦʢʩʠʜʘʟʘʪʘ ʦʧʨʝʜʝʣʷ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʢʲʤ ʘʨ-

ʩʝʥʠʢ. 

ɻʇ ʨʝʜʫʮʠʨʘ ʚʦʜʦʨʦʜʥʠʷ ʧʝʨʦʢʩʠʜ ʠ ʣʠʧʠʜʥʠʪʝ ʭʠʜʨʦʧʝʨʦʢʩʠʜʠ, ʠʟʧʦʣʟʚʘʡʢʠ ʨʝʜʫ-

ʮʠʨʘʥ ʛʣʫʪʘʪʠʦʥ. ʄʝʪʠʣʩʫʢʮʠʥʦʚʘʪʘ ʢʠʩʝʣʠʥʘ, ʢʦʷʪʦ ʝ ʠʥʭʠʙʠʪʦʨ ʥʘ ɻʇ, ʧʦʪʝʥʮʠʨʘ 
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ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ As2O3 ʜʘ ʠʥʜʫʮʠʨʘ ʘʧʦʧʪʦʟʘ ʚ ʢʣʝʪʢʠ NB4. ɼʠʘʨʩʝʥʦʚʠʷʪ ʪʨʠʦʢʩʠʜ ʠʥ-

ʭʠʙʠʨʘ ʊʈ ʯʨʝʟ ʢʦʚʘʣʝʥʪʥʦ ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ S- ʠ Se-ʘʪʦʤʠ ʚ ʘʢʪʠʚʥʠʷ ʮʝʥʪʲʨ ʥʘ ʝʥʟʠ-

ʤʘ (Sumi, Shinkai et al. 2010). 

 

4.3.2. ʇʦʚʣʠʷʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʩʠʛʥʘʣʥʠ ʧʲʪʠʱʘ 

ʆʢʩʠʜʘʪʠʚʥʠʷʪ ʩʪʨʝʩ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʨʝʛʫʣʘʮʠʷʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʩʠʛʥʘʣʥʠ ʧʲ-

ʪʠʱʘ (ʬʠʛ. I.6). ʇʦ ʪʘʢʲʚ ʤʝʭʘʥʠʟʲʤ ʜʠʘʨʩʝʥʦʚʠʷʪ ʪʨʠʦʢʩʠʜ ʘʢʪʠʚʠʨʘ ʩʠʛʥʘʣʥʠʪʝ ʧʲ-

ʪʠʱʘ ʥʘ ʤʠʪʦʛʝʥ-ʘʢʪʠʚʠʨʘʥʠʪʝ ʧʨʦʪʝʠʥʢʠʥʘʟʠ (Sumi, Shinkai et al. 2010). ɸʢʪʠʚʠʨʘʥʝʪʦ 

ʥʘ JNK ʠ p38 ʠʤʘ ʧʨʦʘʧʦʧʪʦʪʠʯʝʥ ʝʬʝʢʪ, ʘ ʥʘ Raf/MEK/ERK ï ʘʥʪʠʘʧʦʧʪʦʪʠʯʝʥ. ɿʥʘ-

ʯʝʥʠʝʪʦ ʥʘ ʪʝʟʠ ʩʠʛʥʘʣʥʠ ʧʲʪʠʱʘ ʟʘ As2O3-ʠʥʜʫʮʠʨʘʥʘʪʘ ʘʧʦʧʪʦʟʘ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘ ʦʪ 

ʥʘʙʣʶʜʝʥʠʷʪʘ, ʯʝ ʧʨʝʜʚʘʨʠʪʝʣʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʛʣʫʪʘʪʠʦʥ ʠʣʠ ʘʮʝʪʠʣʮʠʩʪʝʠʥ ʠʥʭʠ-

ʙʠʨʘ As2O3-ʠʥʜʫʮʠʨʘʥʦʪʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ JNK ʠ p38 ʠ ʩʲʦʪʚʝʪʥʦ ʧʦʪʠʩʢʘ ʘʧʦʧʪʦʟʘʪʘ. 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʚ ʥʷʢʦʠ ʚʠʜʦʚʝ ʢʣʝʪʢʠ JNK, ʘ ʚ ʜʨʫʛʠ p38 ʝ ʧʦ-ʚʘʞʝʥ ʟʘ ʧʨʝʜʠʟʚʠʢʚʘ-

ʥʝʪʦ ʥʘ ʘʧʦʧʪʦʟʘ. ʇʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʠʥʭʠʙʠʪʦʨ ʥʘ MEK1 ʧʲʢ ʫʣʝʩʥʷʚʘ ʠʥʜʫʮʠʨʘʥʝʪʦ ʥʘ 

ʘʧʦʧʪʦʟʘ ʦʪ As2O3 ʧʨʠ ʢʣʝʪʢʠ NB4, ʢʘʢʪʦ ʠ ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ. 

As2O3 ʤʦʞʝ ʧʨʷʢʦ ʜʘ ʠʥʭʠʙʠʨʘ ʥʷʢʦʠ ʪʠʨʦʟʠʥʢʠʥʘʟʠ, ʩʨʝʜ ʢʦʠʪʦ JAK1 ʠ JAK2. ʇʦ 

ʪʦʟʠ ʥʘʯʠʥ As2O3 ʧʦʪʠʩʢʘ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠʪʝ ʬʘʢʪʦʨʠ STAT1, STAT3 

ʠ STAT5 (Platanias 2009). 

 

4.3.3. ʇʦʚʣʠʷʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠ ʬʘʢʪʦʨʠ 

ʇʨʠ ʨʘʟʣʠʯʥʠ ʪʫʤʦʨʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ As2O3 ʧʨʝʜʠʟʚʠʢʚʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʢʩʧʨʝʩʠ-

ʷʪʘ ʠ ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ p53 (Sumi, Shinkai et al. 2010). ɸʢʪʠʚʠʨʘʥʝʪʦ ʥʘ p53 ʤʦʞʝ ʜʘ ʩʝ 

ʦʙʷʩʥʠ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʩ ʠʥʜʫʮʠʨʘʥʝʪʦ ʥʘ ʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ ʠ ʬʦʩʬʦʨʠʣʠʨʘʥʝʪʦ ʥʘ p38 

ʠ Chk2, ʢʦʠʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʬʦʩʬʦʨʠʣʠʨʘʪ p53. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, As2O3 ʠʥʭʠʙʠʨʘ ʬʦʩ-

ʬʘʪʘʟʘʪʘ Wip1, ʩ ʢʦʝʪʦ ʧʦʪʠʩʢʘ ʜʝʬʦʩʬʦʨʠʣʠʨʘʥʝʪʦ ʥʘ Chk2. ɺ ʢʨʘʡʥʘ ʩʤʝʪʢʘ ʘʢʪʠʚʠ-

ʨʘʥʠʷʪ p53, ʯʨʝʟ ʢʦʥʪʨʦʣʠʨʘʥʠʪʝ ʦʪ ʥʝʛʦ ʛʝʥʠ, ʧʨʝʜʠʟʚʠʢʚʘ ʩʧʠʨʘʥʝ ʥʘ ʢʣʝʪʲʯʥʠʷ ʮʠ-

ʢʲʣ ʠ ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʟʘ ʯʨʝʟ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʚʲʪʨʝʰʥʠʷ ʘʧʦʧʪʦʪʠʯʝʥ ʧʲʪ. ʇʨʠ 

ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʥʷʢʦʣʢʦ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʦʙʘʯʝ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʢʣʝʪʢʠʪʝ ʩ ʤʫ-

ʪʠʨʘʣ p53 ʩʘ ʧʦ-ʯʫʚʩʪʚʠʪʝʣʥʠ ʢʲʤ As2O3-ʠʥʜʫʮʠʨʘʥʘ ʘʧʦʧʪʦʟʘ. ʇʨʠ ʪʷʭ ʦʪ ʢʣʶʯʦʚʦ 

ʟʥʘʯʝʥʠʝ ʝ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ ʢʘʩʧʘʟʘ-8 ʠ ʢʘʩʧʘʟʘ-10. 
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ɼʠʘʨʩʝʥʦʚʠʷʪ ʪʨʠʦʢʩʠʜ ʠʥʭʠʙʠʨʘ ʩʚʲʨʟʚʘʥʝʪʦ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠʷ ʬʘʢʪʦʨ Sp1 ʢʲʤ 

ʩʲʦʪʚʝʪʥʠʪʝ ʤʫ ʫʯʘʩʪʲʮʠ ʦʪ ɼʅʂ (Sumi, Shinkai et al. 2010). ʊʦʚʘ ʚʝʨʦʷʪʥʦ ʩʪʘʚʘ ʧʦʨʘʜʠ 

ʦʢʠʩʣʷʚʘʥʝ ʥʘ ʮʠʩʪʝʠʥʦʚʠʪʝ ʦʩʪʘʪʲʮʠ ʚ ʘʢʪʠʚʥʠʷ ʮʝʥʪʲʨ ʥʘ Sp1. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ ʩʝ 

ʧʦʪʠʩʢʘ ʪʨʘʥʩʢʨʠʧʮʠʷʪʘ ʥʘ ʛʝʥʘ ʟʘ ʪʝʣʦʤʝʨʘʟʘʪʘ ʠ ʩʝ ʠʥʜʫʮʠʨʘ ʘʧʦʧʪʦʟʘ. 

As2O3 ʘʢʪʠʚʠʨʘ ʢʠʥʘʟʘʪʘ JNK, ʢʦʷʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʬʦʩʬʦʨʠʣʠʨʘ ʧʨʦʪʝʠʥʘ c-Jun ʠ ʧʦ 

ʪʦʟʠ ʥʘʯʠʥ ʛʦ ʧʨʝʜʧʘʟʚʘ ʦʪ ʫʙʠʢʚʠʪʠʥʠʣʠʨʘʥʝ ʠ ʧʨʦʪʝʘʟʦʤʥʦ ʨʘʟʛʨʘʞʜʘʥʝ. ʇʨʦʪʝʠʥʲʪ 

c-Jun ʚʣʠʟʘ ʚ ʩʲʩʪʘʚʘ ʥʘ ʢʦʤʧʣʝʢʩʥʠʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʝʥ ʬʘʢʪʦʨ AP-1. ʇʦ ʪʦʟʠ ʥʘʯʠʥ 

As2O3 ʧʦʚʠʰʘʚʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ AP-1 ʠ ʩʲʦʪʚʝʪʥʦ ʪʨʘʥʩʢʨʠʧʮʠʷʪʘ ʥʘ ʥʷʢʦʠ ʧʨʦʘʧʦʧʪʦ-

ʪʠʯʥʠ ʛʝʥʠ (Sumi, Shinkai et al. 2010). 

 

ʌʠʛ. I.6. ʆʙʦʙʱʝʥʘ ʩʭʝʤʘ ʥʘ ʤʝʭʘʥʠʟʤʠʪʝ, ʧʦ ʢʦʠʪʦ As2O3 ʠʥʜʫʮʠʨʘ ʦʢʩʠʜʘʪʠʚʝʥ 

ʩʪʨʝʩ ʠ ʘʧʦʧʪʦʟʘ ʚ ʣʝʚʢʝʤʠʯʥʠ ʢʣʝʪʢʠ (Sumi, Shinkai et al. 2010). 

 

ɸʨʩʝʥʠʪʥʠʷʪ ʡʦʥ ʩʝ ʩʚʲʨʟʚʘ ʩ Cys179 ʥʘ ʢʠʥʘʟʘʪʘ IKK  ʠ ʷ ʠʥʭʠʙʠʨʘ (Sumi, Shinkai et 

al. 2010). ɺ ʩʣʝʜʩʪʚʠʝ ʥʘ ʪʦʚʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠʷʪ ʬʘʢʪʦʨ NF-əB ʦʩʪʘʚʘ ʩʝʢʚʝʩʪʨʠʨʘʥ ʚ 

ʮʠʪʦʧʣʘʟʤʘʪʘ ʠ ʪʘʢʘ ʩʝ ʧʦʪʠʩʢʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠ ʧʨʦʪʝʠʥʠ, ʨʘʩʪʝʞʥʠ 

ʬʘʢʪʦʨʠ, ʮʠʪʦʢʠʥʠ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠ ʝʥʟʠʤʠ ʢʘʪʦ ʤʝʪʘʣʦʪʠʦʥʝʠʥ-1. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ 

As2O3-ʠʥʜʫʮʠʨʘʥʠʷʪ ʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ ʩʲʱʦ ʤʦʞʝ ʜʘ ʧʦʪʠʩʢʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ NF-əB ʚ 

ʥʷʢʦʠ ʚʠʜʦʚʝ ʢʣʝʪʢʠ. 
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4.3.4. ʉʧʝʮʠʬʠʯʥʠ ʤʝʭʘʥʠʟʤʠ ʚ ʦʧʨʝʜʝʣʝʥʠ ʚʠʜʦʚʝ ʢʣʝʪʢʠ 

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ As2O3 ʩʪʠʤʫʣʠʨʘ ʨʘʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʬʫʟʠʦʥʥʠʷ ʧʨʦʪʝʠʥ PML-RARŬ, 

ʭʘʨʘʢʪʝʨʝʥ ʟʘ ʆʇʃ (Sumi, Shinkai et al. 2010). PML-RARŬ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ 

ʚʘʞʥʠ ʟʘ ʤʠʝʣʦʠʜʥʘʪʘ ʜʠʬʝʨʝʥʮʠʘʮʠʷ ʛʝʥʠ. ɽʪʦ ʟʘʱʦ ʘʨʩʝʥʦʚʠʷʪ ʪʨʠʦʢʩʠʜ ʤʦʞʝ ʜʘ ʠʥ-

ʜʫʮʠʨʘ ʜʠʬʝʨʝʥʮʠʘʮʠʷ ʥʘ ʤʘʣʠʛʥʝʥʠʪʝ ʧʨʦʤʠʝʣʦʮʠʪʠ ʜʦ ʤʠʝʣʦʮʠʪʠ. ʅʘʩʢʦʨʦ ʧʨʦʚʝʜʝ-

ʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʢʣʝʪʢʠʪʝ ʝʢʩʧʨʝʩʠʨʘʱʠ PML-RARŬ ʠʤʘʪ ʥʘʨʫʰʝʥʘ ʩʠʛʥʘʣ-

ʥʘ ʪʨʘʥʩʜʫʢʮʠʷ ʧʨʝʟ cAMP, ʩ ʢʦʝʪʦ ʦʪʧʘʜʘ ʚʘʞʝʥ ʤʝʭʘʥʠʟʲʤ, ʠʥʭʠʙʠʨʘʱ ʘʢʪʠʚʥʦʩʪʪʘ 

ʥʘ ʅɸɼʌĀʅ-ʦʢʩʠʜʘʟʘʪʘ (Platanias 2009). ɿʘʪʦʚʘ As2O3 ʧʨʝʜʠʟʚʠʢʚʘ ʤʥʦʛʦ ʧʦ-ʣʝʩʥʦ ʦʢ-

ʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ ʠ ʘʧʦʧʪʦʟʘ ʚ ʪʝʟʠ ʢʣʝʪʢʠ. 

As2O3 ʩʪʠʤʫʣʠʨʘ ʨʘʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʬʫʟʠʦʥʥʠʷ ʧʨʦʪʝʠʥ AML1/MDS1/EVI1, ʢʦʡʪʦ ʩʝ 

ʩʨʝʱʘ ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ ʥʘ ʆʄʃ, ʍʄʃ ʠ ʤʠʝʣʦʜʠʩʧʣʘʩʪʠʯʝʥ ʩʠʥʜʨʦʤ (Platanias 2009). 

As2O3 ʩʪʠʤʫʣʠʨʘ ʫʙʠʢʚʠʪʠʥʠʣʠʨʘʥʝʪʦ ʠ ʧʨʦʪʝʘʟʦʤʥʦʪʦ ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ ʬʫʟʠʦʥʥʠʷ 

ʧʨʦʪʝʠʥ Bcr-Abl, ʭʘʨʘʢʪʝʨʝʥ ʟʘ ʍʄʃ (Platanias 2009). 

 

4.4. ʇʨʝʜʢʣʠʥʠʯʥʠ ʜʘʥʥʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʠʪʝ ʝʬʝʢʪʠ 

As2O3 ʧʨʦʷʚʷʚʘ ʟʥʘʯʠʪʝʣʥʘ ʧʨʦʪʠʚʦʪʫʤʦʨʥʘ ʘʢʪʠʚʥʦʩʪ ʩʧʨʷʤʦ ʢʣʝʪʢʠ, ʧʨʦʠʟʭʦʞʜʘ-

ʱʠ ʦʪ ʆʇʃ ʠ ʝʢʩʧʨʝʩʠʨʘʱʠ PML-RARŬ (Platanias 2009). ʊʘʟʠ ʘʢʪʠʚʥʦʩʪ ʩʝ ʧʨʦʷʚʷʚʘ 

ʢʘʪʦ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʜʠʬʝʨʝʥʮʠʘʮʠʷʪʘ ʠ ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʟʘ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ 

As2O3 ʧʦʜ 0,5 ÕM ʧʨʝʦʙʣʘʜʘʚʘ ʜʠʬʝʨʝʥʮʠʨʘʱʠʷʪ ʝʬʝʢʪ, ʘ ʧʨʠ ʧʦ-ʚʠʩʦʢʠ ï ʘʧʦʧʪʦʪʠʯ-

ʥʠʪʝ ʤʝʭʘʥʠʟʤʠ. 

As2O3 ʦʢʘʟʚʘ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʠ ʚʲʨʭʫ ʪʫʤʦʨʥʠ ʢʣʝʪʢʠ, ʧʨʦʠʟʭʦʞʜʘʱʠ ʦʪ ʜʨʫʛʠ 

ʪʠʧʦʚʝ ʆʄʃ (ʥʝ-ʆʇʃ), ʢʘʢʪʦ ʠ ʚʲʨʭʫ ʪʘʢʠʚʘ, ʧʨʦʠʟʭʦʞʜʘʱʠ ʦʪ ʜʨʫʛʠ ʭʝʤʘʪʦʣʦʛʠʯʥʠ 

ʥʝʦʧʣʘʟʠʠ, ʥʘʧʨ. ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ, ʍʦʜʞʢʠʥʦʚ ʣʠʤʬʦʤ, ʤʠʝʣʦʜʠʩʧʣʘʩʪʠʯʝʥ ʩʠʥʜʨʦʤ 

ʠ ʍʄʃ. ʏʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʪʝʟʠ ʪʫʤʦʨʠ ʢʲʤ As2O3 ʦʙʘʯʝ ʝ ʧʦ-ʥʠʩʢʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʆʇʃ. ɼʠʘʨʩʝʥʦʚʠʷʪ ʪʨʠʦʢʩʠʜ ʤʦʞʝ ʜʘ ʧʦʪʠʩʢʘ ʩʚʲʨʟʚʘʥʝʪʦ ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʩʲʩ 

ʉʂʄʂ, ʢʘʢʪʦ ʠ ʠʥʜʫʮʠʨʘʥʘʪʘ ʦʪ ʪʦʚʘ ʩʚʲʨʟʚʘʥʝ ʩʝʢʨʝʮʠʷ ʥʘ IL-6 ʠ VEGF (Hayashi, 

Hideshima et al. 2002). As2O3 ʝ ʮʠʪʦʪʦʢʩʠʯʝʥ ʠ ʢʲʤ ʢʣʝʪʢʠ, ʧʨʦʠʟʭʦʞʜʘʱʠ ʦʪ ʥʷʢʦʠ 

ʩʦʣʠʜʥʠ ʪʫʤʦʨʠ, ʢʘʪʦ ʨʘʢ ʥʘ ʤʣʝʯʥʘʪʘ ʞʣʝʟʘ ʠʣʠ ʥʘ ʧʨʦʩʪʘʪʘʪʘ. ʊʝʟʠ ʝʬʝʢʪʠ ʦʙʘʯʝ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʧʨʠ ʪʚʲʨʜʝ ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʛʨʘʥʠʯʝʱʠ ʩ ʪʦʢʩʠʯʥʠʪʝ, ʧʨʠ ʢʦʠʪʦ ʩʝ 

ʟʘʩʷʛʘʪ ʠ ʥʦʨʤʘʣʥʠʪʝ ʢʣʝʪʢʠ (Platanias 2009). 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʩ ʥʠʩʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ As2O3 ʩʪʠʤʫʣʠʨʘ ʧʨʦʣʠʬʝʨʘ-

ʮʠʷʪʘ ʥʘ ʥʦʨʤʘʣʥʠ ʩʚʠʥʩʢʠ ʝʥʜʦʪʝʣʥʠ ʢʣʝʪʢʠ. ʀʥʢʫʙʠʨʘʥʝ ʥʘ ʥʦʨʤʘʣʥʠ ʤʘʢʨʦʬʘʛʠ ʩ 1 
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ÕM As2O3 ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 6 ʜʥʠ ʥʘʨʫʰʘʚʘ ʘʜʭʝʟʠʦʥʥʠʪʝ ʠʤ ʩʚʦʡʩʪʚʘ ʠ ʩʧʦʩʦʙʥʦʩʪʪʘ 

ʟʘ ʬʘʛʦʮʠʪʦʟʘ. ʆʙʨʘʪʥʦ, ʧʨʠ ʥʝʫʪʨʦʬʠʣʥʠ ʛʨʘʥʫʣʦʮʠʪʠ ʝ ʥʘʙʣʶʜʘʚʘʥʦ ʧʦʚʠʰʝʥʠʝ ʥʘ 

ʘʜʭʝʟʠʷʪʘ ʠ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʤʠʛʨʘʮʠʷʪʘ ʠ ʬʘʛʦʮʠʪʦʟʘʪʘ ʩʣʝʜ ʚʲʟʜʝʡʩʪʚʠʝ ʩ 5 ÕM As2O3 

ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 30-60 ʤʠʥʫʪʠ (Binet, Antoine et al. 2009). 

 

4.5. ɼʘʥʥʠ ʦʪ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ 

ɼʠʘʨʩʝʥʦʚʠʷʪ ʪʨʠʦʢʩʠʜ ʝ ʤʥʦʛʦ ʝʬʝʢʪʠʚʝʥ ʧʨʠ ʆʇʃ ï ʧʦʩʪʠʛʘ ʧʲʣʥʘ ʨʝʤʠʩʠʷ ʚ 72-

85% ʦʪ ʩʣʫʯʘʠʪʝ. 87,2% ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʧʦʣʫʯʠʣʠ ʨʝʤʠʩʠʷ ʩʣʝʜ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʣʝʯʝʥʠʝ 

ʩ As2O3, ʥʝ ʧʨʝʪʲʨʧʷʚʘʪ ʧʨʦʛʨʝʩʠʷ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʚ ʨʘʤʢʠʪʝ ʥʘ 3 ʛʦʜʠʥʠ. ʆʱʝ ʧʦ-ʜʦʙ-

ʨʠ ʨʝʟʫʣʪʘʪʠ ʩʝ ʧʦʣʫʯʘʚʘʪ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʪʨʘʥʩ-ʨʝʪʠʥʦʝʚʘ ʢʠʩʝʣʠʥʘ (ATRA) ʠ ʢʦʥʚʝʥ-

ʮʠʦʥʘʣʥʠ ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʥʠ ʣʝʢʘʨʩʪʚʘ (Wang and Chen 2008). 

ʂʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʦʪ I ʠ II ʬʘʟʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʝʮʠʜʠʚʠʨʘʣ/ʨʝʬʨʘʢʪʝʨʝʥ ʄʄ 

ʧʦʢʘʟʚʘʪ, ʯʝ As2O3 ʫʤʝʨʝʥʦ ʧʦʥʠʞʘʚʘ ʠ ʩʪʘʙʠʣʠʟʠʨʘ ʥʠʚʦʪʦ ʥʘ ʧʘʨʘʧʨʦʪʝʠʥʘ (Rollig and 

Illmer 2009). ʇʨʠ 13-33% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʧʘʨʘʧʨʦʪʝʠʥʲʪ ʩʝ ʧʦʥʠʞʘʚʘ ʩ ʧʦʚʝʯʝ ʦʪ 50%. 

ʇʦʚʝʯʝʪʦ ʧʘʮʠʝʥʪʠ ʦʙʘʯʝ ʧʦʣʫʯʘʚʘʪ ʥʝʫʪʨʦʧʝʥʠʷ ʦʪ ʪʨʝʪʘ ʠʣʠ ʧʦ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʠ ʥʝ 

ʤʦʛʘʪ ʜʘ ʧʦʥʝʩʘʪ ʧʦʚʝʯʝ ʦʪ 2 ʤʝʩʝʮʘ ʣʝʯʝʥʠʝ ʩ As2O3. ʅʝʧʨʝʢʲʩʥʘʪʦʪʦ ʝʞʝʜʥʝʚʥʦ ʧʨʠ-

ʣʦʞʝʥʠʝ ʝ ʧʦ-ʝʬʝʢʪʠʚʥʦ, ʥʦ ʠ ʧʦ-ʪʦʢʩʠʯʥʦ, ʜʦʢʘʪʦ ʧʨʝʢʲʩʥʘʪʦʪʦ ʩʝ ʧʦʥʘʩʷ ʧʦ-ʜʦʙʨʝ, ʥʦ 

ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʦ-ʥʝʟʘʜʦʚʦʣʠʪʝʣʥʠ (Chng, Lau et al. 2005). ɺ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʦʪ I 

ʬʘʟʘ ʝ ʠʟʩʣʝʜʚʘʥʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ As2O3 (0,25 mg/kg/ʜʝʥ) ʠ ʘʩʢʦʨʙʠʥʦʚʘ ʢʠʩʝʣʠʥʘ (1 000 

mg/ʜʝʥ), ʧʨʠʣʘʛʘʥʠ 5 ʧʲʪʠ ʩʝʜʤʠʯʥʦ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 5 ʩʝʜʤʠʮʠ, ʩʣʝʜʚʘʥʠ ʦʪ 2 ʩʝʜ-

ʤʠʮʠ ʧʦʯʠʚʢʘ (Verstovsek, Giles et al. 2006). ʊʦʚʘ ʣʝʯʝʥʠʝ ʩʝ ʧʦʥʝʩʣʦ ʜʦʙʨʝ ʠ ʜʦʚʝʣʦ ʜʦ 

ʨʝʤʠʩʠʷ (ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʧʘʨʘʧʨʦʪʝʠʥʘ ʩ ʧʦʚʝʯʝ ʦʪ 50%) ʧʨʠ ʜʚʘʤʘ ʦʪ ʦʙʱʦ 6 ʧʘʮʠʝʥʪʠ. 

ʇʨʦʚʝʜʝʥʦ ʝ ʠ ʠʟʩʣʝʜʚʘʥʝ ʩ ʪʨʦʡʥʘ ʢʦʤʙʠʥʘʮʠʷ As2O3/ʜʝʢʩʘʤʝʪʘʟʦʥ/ʘʩʢʦʨʙʠʥʦʚʘ ʢʠʩʝ-

ʣʠʥʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʨʝʮʠʜʠʚʠʨʘʣ/ʨʝʬʨʘʢʪʝʨʝʥ ʄʄ. ʇʦʣʫʯʝʥʘ ʝ ʧʲʣʥʘ ʨʝʤʠʩʠʷ ʧʨʠ 

10% ʦʪ ʧʘʮʠʝʥʪʠʪʝ (N = 20), ʣʝʢʫʚʘʥʠ ʩ ʪʘʟʠ ʢʦʤʙʠʥʘʮʠʷ. ʇʨʠ ʜʨʫʛʦ ʧʨʦʫʯʚʘʥʝ ʢʦʤʙʠ-

ʥʘʮʠʷ ʦʪ As2O3 (0,25 mg/kg ʜʚʘ ʧʲʪʠ ʩʝʜʤʠʯʥʦ), ʤʝʣʬʘʣʘʥ p.o. ʠ ʘʩʢʦʨʙʠʥʦʚʘ ʢʠʩʝʣʠʥʘ 

i.v. ʜʦʚʝʣʘ ʜʦ ʪʝʨʘʧʝʚʪʠʯʝʥ ʦʪʛʦʚʦʨ ʧʨʠ 8 ʦʪ ʦʙʱʦ 14 ʧʘʮʠʝʥʪʠ.  

ɿʘʩʝʛʘ ʝ ʧʨʦʚʝʜʝʥʦ ʩʘʤʦ ʝʜʥʦ ʨʘʥʜʦʤʠʟʠʨʘʥʦ ʢʦʥʪʨʦʣʠʨʘʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ As2O3 ʧʨʠ 

ʧʘʮʠʝʥʪʠ ʩ ʄʄ (Rollig and Illmer 2009). ʀʟʩʣʝʜʚʘʥʦ ʝ ʜʘʣʠ ʜʦʙʘʚʷʥʝʪʦ ʥʘ As2O3 (0,15 

ʠʣʠ 0,25 mg/kg/ʜʝʥ ʟʘ 7 ʜʥʠ) ʢʲʤ ʚʠʩʦʢʦʜʦʟʦʚʘʪʘ ʪʝʨʘʧʠʷ ʩ Melphalan ʧʨʝʜʠ ɸʊʍʉʂ 

ʧʦʟʚʦʣʷʚʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦ-ʜʦʙʲʨ ʪʝʨʘʧʝʚʪʠʯʝʥ ʨʝʟʫʣʪʘʪ. ʅʝ ʩʘ ʥʘʙʣʶʜʘʚʘʥʠ ʦʙʘʯʝ ʟʥʘ-
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ʯʠʤʠ ʨʘʟʣʠʢʠ ʚ ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʲʣʥʘ ʨʝʤʠʩʠʷ ʠ ʚ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ 

ʞʠʚʦʪ ʥʘ ʧʘʮʠʝʥʪʠʪʝ. 

ʇʨʦʚʝʜʝʥʠʪʝ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʦʪ I ʠ II ʬʘʟʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʜʨʫʛʠ ʣʠʤʬʦʠʜʥʠ 

ʥʝʦʧʣʘʟʠʠ ʧʦʢʘʟʚʘʪ ʤʥʦʛʦ ʥʠʩʢʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ As2O3 (Verstovsek, Giles et al. 2006). ɺ 

ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʩʘ ʫʯʘʩʪʚʘʣʠ ʧʘʮʠʝʥʪʠ ʩ ʆʃʃ, ʢʦʞʝʥ ʊ-ʢʣʝʪʲʯʝʥ ʣʠʤʬʦʤ, ʨʘʟʣʠʯʥʠ ʥʝ-

ʍʦʜʞʢʠʥʦʚʠ ʣʠʤʬʦʤʠ ʠ ʣʝʚʢʝʤʠʷ ʧʨʠʯʠʥʝʥʘ ʦʪ HTLV-1. ʊʝʨʘʧʝʚʪʠʯʥʘ ʧʦʣʟʘ ʝ ʥʘʙʣʶ-

ʜʘʚʘʥʘ ʧʨʠ ʤʥʦʛʦ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʢʘʪʦ ʧʨʠ ʪʦʚʘ ʝ ʙʠʣʘ ʩʲʧʨʦʚʦʜʝʥʘ ʦʪ ʟʥʘ-

ʯʠʪʝʣʥʘ ʪʦʢʩʠʯʥʦʩʪ. 

ʅʷʢʦʣʢʦ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʩʚʠʜʝʪʝʣʩʪʚʘʪ ʟʘ ʪʝʨʘʧʝʚʪʠʯʝʥ ʝʬʝʢʪ ʥʘ As2O3 ʧʨʠ 

ʧʘʮʠʝʥʪʠ ʩ ʤʠʝʣʦʜʠʩʧʣʘʩʪʠʯʝʥ ʩʠʥʜʨʦʤ (Verstovsek, Giles et al. 2006). ʇʨʠ ʦʪʜʝʣʥʠʪʝ 

ʧʨʦʫʯʚʘʥʠʷ ʤʝʞʜʫ 9 ʠ 86% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩʘ ʧʦʣʫʯʠʣʠ ʧʦʜʦʙʨʝʥʠʝ ʜʦ ʩʪʝʧʝʥ ʜʘ ʥʝ ʩʝ 

ʥʫʞʜʘʷʪ ʦʪ ʢʨʲʚʦʧʨʝʣʠʚʘʥʝ. ʇʨʠ ʆʄʃ ʠ ʍʄʃ ʝ ʥʘʙʣʶʜʘʚʘʥʘ ʢʨʘʪʢʦʩʨʦʯʥʘ ʪʝʨʘʧʝʚ-

ʪʠʯʥʘ ʧʦʣʟʘ ʧʨʠ ʥʷʢʦʠ ʦʪ ʧʘʮʠʝʥʪʠʪʝ. 

 

4.6. ʌʘʨʤʘʢʦʣʦʛʠʯʝʥ ʧʨʦʬʠʣ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪ 

ɼʠʘʨʩʝʥʦʚʠʷʪ ʪʨʠʦʢʩʠʜ ʠʥʭʠʙʠʨʘ ʧʦʯʪʠ 200 ʝʥʟʠʤʠ ʧʨʠ ʯʦʚʝʢʘ. ʆʩʪʨʘʪʘ ʣʝʪʘʣʥʘ ʜʦ-

ʟʘ ʝ ʤʝʞʜʫ 100 ʠ 300 mg ʝʣʝʤʝʥʪʝʥ ʘʨʩʝʥ. ʉʠʤʧʪʦʤʠʪʝ ʧʨʠ ʦʩʪʨʦ ʦʪʨʘʚʷʥʝ ʚʢʣʶʯʚʘʪ 

ʝʟʦʬʘʛʠʪ, ʙʦʣʢʠ ʚ ʢʦʨʝʤʘ, ʜʠʘʨʠʷ, ʘʨʠʪʤʠʷ ʠ ʦʙʲʨʢʘʥʦʩʪ. ʍʨʦʥʠʯʥʦʪʦ ʠʟʣʘʛʘʥʝ ʥʘ ʥʠʩ-

ʢʠ ʜʦʟʠ, ʢʘʢʪʦ ʝ ʥʘʧʨʠʤʝʨ ʚ ʨʘʡʦʥʠʪʝ ʩʲʩ ʟʘʤʲʨʩʝʥʘ ʚʦʜʘ, ʚʦʜʠ ʜʦ ʧʦʩʣʝʜʩʪʚʠʷ ʢʘʪʦ ʭʠ-

ʧʝʨʧʠʛʤʝʥʪʘʮʠʷ ʥʘ ʢʦʞʘʪʘ, ʥʝʚʨʦʧʘʪʠʷ, ʜʠʘʙʝʪ, ʭʠʧʝʨʪʦʥʠʷ, ʨʘʢ ʥʘ ʢʦʞʘʪʘ, ʮʠʨʦʟʘ ʥʘ 

ʯʝʨʥʠʷ ʜʨʦʙ ʠ ʭʝʧʘʪʦʮʝʣʫʣʘʨʝʥ ʢʘʨʮʠʥʦʤ (Au and Kwong 2008; Platanias 2009). ʇʦʩʣʝʜ-

ʥʠʪʝ ʪʨʠ ʦʪ ʪʷʭ ʦʙʘʯʝ ʥʝ ʩʘ ʥʘʙʣʶʜʘʚʘʥʠ ʧʨʠ ʢʦʥʪʨʦʣʠʨʘʥʘʪʘ ʪʝʨʘʧʝʚʪʠʯʥʘ ʫʧʦʪʨʝʙʘ ʥʘ 

As2O3. 

ʅʘʡ-ʯʝʩʪʠʪʝ ʅʃʈ ʢʲʤ As2O3 ʩʘ ʭʠʧʝʨʛʣʠʢʝʤʠʷ, ʭʠʧʦʢʘʣʠʝʤʠʷ, ʥʝʫʪʨʦʧʝʥʠʷ, ʪʨʦʤ-

ʙʦʮʠʪʦʧʝʥʠʷ, ʧʝʨʠʬʝʨʥʘ ʥʝʚʨʦʧʘʪʠʷ ʠ ʧʦʚʠʰʝʥʠʝ ʥʘ ʯʝʨʥʦʜʨʦʙʥʠʪʝ ʪʨʘʥʩʘʤʠʥʘʟʠ (Au 

and Kwong 2008). ʏʝʩʪʦ ʩʝ ʨʘʟʚʠʚʘ ʧʨʝʭʦʜʝʥ ʭʝʧʘʪʠʪ ʦʪ 5 ʜʦ 10 ʜʥʠ ʩʣʝʜ ʥʘʯʘʣʦʪʦ ʥʘ 

ʪʝʨʘʧʠʷʪʘ, ʢʦʡʪʦ ʠʟʠʩʢʚʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʜʦʟʘʪʘ ʠʣʠ ʚʨʝʤʝʥʥʦ ʩʧʠʨʘʥʝ ʥʘ ʣʝʯʝʥʠʝʪʦ. 

ʍʝʧʘʪʠʪʲʪ ʦʙʠʢʥʦʚʝʥʦ ʦʪʰʫʤʷʚʘ ʟʘ ʦʢʦʣʦ ʩʝʜʤʠʮʘ, ʩʣʝʜ ʢʦʝʪʦ ʜʦʟʘʪʘ ʤʦʞʝ ʧʦʩʪʝʧʝʥʥʦ 

ʜʘ ʩʝ ʧʦʚʠʰʠ. ɺʲʟʤʦʞʥʦ ʝ ʦʙʘʯʝ ʧʦʚʪʦʨʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʭʝʧʘʪʠʪ ʧʦ-ʥʘʪʘʪʲʢ ʚ ʭʦʜʘ ʥʘ ʣʝ-

ʯʝʥʠʝʪʦ. ʉʨʘʚʥʠʪʝʣʥʦ ʯʝʩʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʭʠʧʝʨʧʠʛʤʝʥʪʘʮʠʷ ʥʘ ʢʦʞʘʪʘ ʠ ʢʦʞʥʠ ʦʙʨʠ-

ʚʠ, ʢʦʠʪʦ ʦʙʠʢʥʦʚʝʥʦ ʥʝ ʥʘʣʘʛʘʪ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʜʦʟʘʪʘ. ʇʨʝʟ ʧʲʨʚʘʪʘ ʛʦʜʠʥʘ ʦʪ ʣʝʯʝʥʠ-

ʝʪʦ ʙʣʠʟʦ 25% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʧʦʣʫʯʘʚʘʪ ʨʝʘʢʪʠʚʘʮʠʷ ʥʘ VZV (ʚʠʨʫʩʲʪ, ʧʨʠʯʠʥʷʚʘʱ ʚʘ-
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ʨʠʮʝʣʘ ʠ ʭʝʨʧʝʩ ʟʦʩʪʝʨ). ʉʝʨʠʦʟʥʘ ʅʃʈ ʝ ʩʠʥʜʨʦʤʲʪ ʥʘ ʣʝʚʢʦʮʠʪʥʘ ʘʢʪʠʚʘʮʠʷ, ʢʦʡʪʦ ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʬʝʙʨʠʣʠʪʝʪ, ʜʠʩʧʥʝʷ, ʟʘʜʨʲʞʢʘ ʥʘ ʪʝʯʥʦʩʪʠ, ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʪʝʣʝʩʥʦʪʦ 

ʪʝʛʣʦ, ʙʝʣʦʜʨʦʙʥʠ ʠʥʬʠʣʪʨʘʪʠ ʠ ʧʣʝʚʨʘʣʥʠ ʠʣʠ ʧʝʨʠʢʘʨʜʥʠ ʠʟʣʠʚʠ, ʩ ʠʣʠ ʙʝʟ ʣʝʚʢʦʮʠ-

ʪʦʟʘ. ʊʦʟʠ ʩʠʥʜʨʦʤ ʩʝ ʩʨʝʱʘ ʩʘʤʦ ʧʨʠ ʆʇʃ ʠ ʝ ʭʘʨʘʢʪʝʨʝʥ ʟʘ ʧʲʨʚʠʪʝ ʜʚʝ ʩʝʜʤʠʮʠ ʦʪ 

ʣʝʯʝʥʠʝʪʦ (ʩʨʝʱʘ ʩʝ ʧʨʠ ʦʢʦʣʦ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ). ʇʨʠ ʧʦ-ʪʝʞʢʠʪʝ ʩʣʫʯʘʠ ʝ 

ʚʲʟʤʦʞʝʥ ʣʝʪʘʣʝʥ ʠʟʭʦʜ. ɼʠʘʨʩʝʥʦʚʠʷʪ ʪʨʠʦʢʩʠʜ ʤʦʞʝ ʜʘ ʧʨʝʜʠʟʚʠʢʘ ʫʜʲʣʞʘʚʘʥʝ ʥʘ 

QT-ʠʥʪʝʨʚʘʣʘ ʠ ʢʘʤʝʨʥʘ ʘʨʠʪʤʠʷ ʪʠʧ Ătorsade de pointesò ʠʣʠ ʧʲʣʝʥ ʘʪʨʠʦ-ʚʝʥʪʨʠʢʫʣʘ-

ʨʝʥ ʙʣʦʢ. ʇʨʝʜʭʦʜʥʦ ʣʝʯʝʥʠʝ ʩ ʘʥʪʨʘʮʠʢʣʠʥʠ ʤʦʞʝ ʜʘ ʧʦʚʠʰʠ ʨʠʩʢʘ ʦʪ ʫʜʲʣʞʘʚʘʥʝ ʥʘ 

QT-ʠʥʪʝʨʚʘʣʘ. As2O3 ʝ ʝʤʙʨʠʦʪʦʢʩʠʯʝʥ, ʪʝʨʘʪʦʛʝʥʝʥ, ʢʘʥʮʝʨʦʛʝʥʝʥ ʠ ʤʫʪʘʛʝʥʝʥ (Au and 

Kwong 2008). 

 

4.7. ʈʘʮʠʦʥʘʣʥʠ ʢʦʤʙʠʥʘʮʠʠ ʩ ʜʨʫʛʠ ʣʝʢʘʨʩʪʚʘ 

ʂʦʤʙʠʥʘʮʠʷʪʘ ʦʪ As2O3 ʠ ATRA ʠʤʘ ʩʠʥʝʨʛʠʩʪʠʯʝʥ ʝʬʝʢʪ ʧʨʠ ʆʇʃ. ʊʦʚʘ ʩʝ ʜʲʣʞʠ 

ʥʘ ʥʷʢʦʣʢʦ ʨʘʟʣʠʯʥʠ ʧʨʠʯʠʥʠ: As2O3 ʚʲʟʜʝʡʩʪʚʘ ʦʩʥʦʚʥʦ ʥʘ ʧʨʦʪʝʠʥʦʚʦ ʥʠʚʦ, ʘ ATRA 

ï ʥʘ ʈʅʂ-ʥʠʚʦ; ATRA ʫʣʝʩʥʷʚʘ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ As2O3 ʚ ʢʣʝʪʢʠʪʝ, ʪʲʡ ʢʘʪʦ ʧʦʚʠʰʘʚʘ 

ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʘʢʚʘʧʦʨʠʥ-9; As2O3 ʩʝ Ăʧʨʠʮʝʣʚʘò ʚ PML-ʯʘʩʪʪʘ ʥʘ ʬʫʟʠʦʥʥʠʷ ʧʨʦʪʝʠʥ 

PML-RARŬ, ʘ ATRA ï ʚ RARŬ-ʯʘʩʪʪʘ (Wang and Chen 2008). As2O3 ʧʦʚʠʰʘʚʘ 

ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ ʦʪ ʆʇʃ ʢʲʤ TNFŬ (Platanias 2009). 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʘʩʢʦʨʙʠʥʦʚʘʪʘ ʢʠʩʝʣʠʥʘ ʫʩʠʣʚʘ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷ ʝʬʝʢʪ ʥʘ As2O3 

in vitro. ʉʤʷʪʘ ʩʝ ʦʙʘʯʝ, ʯʝ ʪʦʚʘ ʩʝ ʜʲʣʞʠ ʥʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʚʦʙʦʜʥʠ ʡʦʥʠ ʥʘ ʧʨʝʭʦʜʥʠ 

ʤʝʪʘʣʠ ʚ ʩʨʝʜʠʪʝ ʟʘ ʢʣʝʪʲʯʥʦ ʢʫʣʪʠʚʠʨʘʥʝ, ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʢʦʠʪʦ ʩʝ ʧʨʦʷʚʷʚʘʪ ʧʨʦʦʢ-

ʩʠʜʘʥʪʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʚʠʪʘʤʠʥ C. ɺ ʧʣʘʟʤʘʪʘ ʤʝʜʥʠʪʝ ʠ ʞʝʣʝʟʥʠʪʝ ʡʦʥʠ ʩʘ ʩʚʲʨʟʘʥʠ ʩ 

ʧʨʦʪʝʠʥʠ ʠ ʧʨʝʦʙʣʘʜʘʚʘʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʪʝ ʝʬʝʢʪʠ ʥʘ ʘʩʢʦʨʙʠʥʦʚʘʪʘ ʢʠʩʝʣʠʥʘ. ɺʠʪʘ-

ʤʠʥ C ʧʦʚʠʰʘʚʘ ʚʲʪʨʝʢʣʝʪʲʯʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʛʣʫʪʘʪʠʦʥ ʠ ʪʘʢʘ ʥʘʤʘʣʷʚʘ ʦʢʩʠʜʘʪʠʚ-

ʥʠʷ ʩʪʨʝʩ, ʠʥʜʫʮʠʨʘʥ ʦʪ As2O3. ʀʟʩʣʝʜʚʘʥʠʷ ʧʨʠ ʞʠʚʦʪʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʘʩʢʦʨʙʠʥʦʚʘʪʘ 

ʢʠʩʝʣʠʥʘ ʥʝ ʟʘʩʠʣʚʘ ʧʨʦʪʠʚʦʪʫʤʦʨʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ As2O3, ʘ ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ ʜʦʨʠ ʛʦ 

ʦʪʩʣʘʙʚʘ (Karasavvas, Carcamo et al. 2005). ʂʦʤʙʠʥʘʮʠʷʪʘ ʦʪ As2O3 ʠ Bortezomib ʠʤʘ ʩʠ-

ʥʝʨʛʠʩʪʠʯʝʥ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʩʨʝʱʫ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ in vitro (Wen, Feng et al. 

2010). ʇʦʪʠʩʢʘʡʢʠ ʩʠʛʥʘʣʥʠʷ ʧʲʪ JAK/STAT, As2O3 ʧʨʝʦʜʦʣʷʚʘ ʧʨʝʜʠʟʚʠʢʘʥʘʪʘ ʦʪ IL-6 

ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʥʘ ʄʇ ʢʲʤ ʜʝʢʩʘʤʝʪʘʟʦʥ-ʠʥʜʫʮʠʨʘʥʘ ʘʧʦʧʪʦʟʘ (Hayashi, Hideshima et al. 

2002). 
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ʂʦʤʙʠʥʘʮʠʷʪʘ ʦʪ As2O3 ʠ Imatinib ʝ ʩʠʥʝʨʛʠʩʪʠʯʥʘ ʧʨʠ ʍʄʃ. ʂʦʤʙʠʥʘʮʠʷʪʘ ʦʪ 

As2O3 ʠ IFN-Ŭ ʝ ʩʠʥʝʨʛʠʩʪʠʯʥʘ ʧʨʠ ʍʄʃ ʠ ʧʨʠ ʊ-ʢʣʝʪʲʯʥʘ ʣʝʚʢʝʤʠʷ (Wang and Chen 

2008). As2O3 ʧʦʚʠʰʘʚʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʛʣʠʦʤʥʠ ʢʣʝʪʢʠ ʢʲʤ TRAIL (Platanias 

2009). 

 

4.8. ʆʙʦʙʱʝʥʠʝ ʠ ʙʲʜʝʱʠ ʥʘʩʦʢʠ 

ɼʠʘʨʩʝʥʦʚʠʷʪ ʪʨʠʦʢʩʠʜ ʝ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʆʇʃ. ʊʦʡ 

ʦʙʘʯʝ ʠʤʘ ʦʛʨʘʥʠʯʝʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʄʄ, ʧʨʠ ʢʦʠʪʦ ʥʝ ʝ ʧʦʩʪʠʛʥʘʪ 

ʫʩʧʝʭ ʩ ʜʨʫʛʠ ʣʝʢʘʨʩʪʚʘ. ɹʠ ʩʣʝʜʚʘʣʦ ʜʘ ʩʝ ʧʨʦʫʯʘʪ ʝʬʝʢʪʠʪʝ ʦʪ ʢʦʤʙʠʥʠʨʘʥʦ ʧʨʠ-

ʣʦʞʝʥʠʝ ʥʘ As2O3 ʩ ʧʝʨʩʧʝʢʪʠʚʥʠ ʥʦʚʠ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʠ ʣʝʢʘʨʩʪʚʘ. ʀʥʪʝʨʝʩʥʦ ʝ 

ʜʘ ʩʝ ʧʨʦʫʯʠ ʠ ʜʦ ʢʘʢʚʘ ʩʪʝʧʝʥ ʘʥʪʠʤʠʝʣʦʤʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ As2O3 ʙʠ ʤʦʛʣʘ ʜʘ ʩʝ 

ʧʦʚʣʠʷʝ ʥʝʛʘʪʠʚʥʦ ʦʪ ʨʘʟʪʚʦʨʠʤʠ ʬʘʢʪʦʨʠ, ʩʝʢʨʝʪʠʨʘʥʠ ʚ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ ʤʠʢ-

ʨʦʩʨʝʜʘ. 



 

85 
 

II . ʎɽʃ ʀ ɿɸɼɸʏʀ 

 

1. ʎʝʣ 

ʎʝʣ ʥʘ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ ʝ ʜʘ ʩʝ ʧʨʦʫʯʘʪ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ 

ʧʦʚʣʠʷʚʘʥʝ ʥʘ ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ, ʚʢʣʶʯʚʘʱʠ ʢʘʢʪʦ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ ʢʘʪʦ Erufosine, ʢʫʨʢʫʤʠʥ ʠ As2O3, ʪʘʢʘ ʠ ʢʦʤʙʠʥʠʨʘʥʦʪʦ ʠʤ 

ʧʨʠʣʦʞʝʥʠʝ ʩ ʫʪʚʲʨʜʝʥʠ ʚ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ ʣʝʢʘʨʩʪʚʘ ʢʘʪʦ Melphalan, Bendamus-

tine ʠ Bortezomib. 

 

2. ɿʘʜʘʯʠ 

1. ɼʘ ʩʝ ʦʧʨʝʜʝʣʠ ʮʠʪʦʪʦʢʩʠʯʥʠʷʪ ʝʬʝʢʪ ʥʘ Erufosine ʚʲʨʭʫ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠ-

ʥʠʠ ʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ, ʠʟʦʣʠʨʘʥʠ ʦʪ ʧʘʮʠʝʥʪʠ, ʠ ʜʘ ʩʝ ʩʨʘʚʥʠ ʩ ʮʠʪʦʪʦʢʩʠʯʥʠʪʝ ʝʬʝʢ-

ʪʠ ʥʘ ʢʫʨʢʫʤʠʥ, As2O3, Melphalan, Bendamustine ʠ Bortezomib ʚʲʨʭʫ ʩʲʱʠʪʝ ʢʣʝʪʢʠ. 

2. ɼʘ ʩʝ ʧʨʦʫʯʠ ʚʣʠʷʥʠʝʪʦ ʥʘ ʝʨʫʬʦʟʠʥʘ ʚʲʨʭʫ ʢʣʦʥʦʛʝʥʥʦʩʪʪʘ ʥʘ ʥʦʨʤʘʣʥʠ ʯʦʚʝʰʢʠ 

ʩʪʚʦʣʦʚʠ ʢʣʝʪʢʠ. 

3. ɼʘ ʩʝ ʠʟʩʣʝʜʚʘ ʜʘʣʠ Erufosine ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʤʠʛʨʘʮʠʷʪʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪ-

ʢʠ. 

4. ɼʘ ʩʝ ʧʨʦʚʝʨʠ ʜʘʣʠ ʝʨʫʬʦʟʠʥʲʪ ʠ ʜʨʫʛʠʪʝ ʠʟʩʣʝʜʚʘʥʠ ʚʝʱʝʩʪʚʘ ʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ 

ʚʲʨʭʫ ʘʜʭʝʟʠʷʪʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʢʲʤ ʬʠʙʨʦʥʝʢʪʠʥ ʠ ʦʩʪʝʦʧʦʥʪʠʥ ʠ ʜʘ ʩʝ ʨʘʟʨʘʙʦ-

ʪʷʪ ʥʦʚʠ in vitro ʤʦʜʝʣʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʘʜʭʝʟʠʷʪʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʢʲʤ ʦʩʪʝʦʙʣʘʩ-

ʪʠ ʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʟʘ ʠʥʚʘʟʠʚʝʥ ʨʘʩʪʝʞ ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ. 

5. ɼʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʢʦʤʙʠʥʘʮʠʦʥʥʠʪʝ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʠ ʮʠʪʦʪʦʢʩʠʯʥʠ ʝʬʝʢʪʠ ʥʘ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ ʩ ʦʛʣʝʜ ʥʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʩʠʥʝʨʛʠʩʪʠʯʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

6. ɼʘ ʩʝ ʧʦʣʫʯʘʪ ʜʘʥʥʠ ʟʘ ʤʝʭʘʥʠʟʤʘ ʥʘ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʦ ʜʝʡʩʪʚʠʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ 

ʚʝʱʝʩʪʚʘ ʢʘʪʦ ʩʝ ʧʨʦʫʯʘʪ ʧʨʦʤʝʥʠʪʝ ʚ ʩʠʛʥʘʣʥʦ-ʪʨʘʥʩʜʫʢʮʠʦʥʥʠʪʝ ʧʲʪʠʱʘ ʠ ʪʠʧʘ ʢʣʝ-

ʪʲʯʥʘ ʩʤʲʨʪ. ɼʘ ʩʝ ʧʨʦʫʯʠ ʠ ʚʣʠʷʥʠʝʪʦ ʥʘ Erufosine ʚʲʨʭʫ ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʧʨʦʪʝʠʥʦʚʠʷ 

ʩʲʩʪʘʚ ʥʘ ʤʝʤʙʨʘʥʥʠʪʝ ʣʠʧʠʜʥʠ ʨʘʬʪʦʚʝ. 

7. ɼʘ ʩʝ ʧʨʦʫʯʠ ʧʦʚʣʠʷʚʘʥʝʪʦ ʥʘ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ 

ʚʝʱʝʩʪʚʘ ʦʪ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ, ʦʙʫʩʣʘʚʷʱʠ ʣʝʢʘʨʩʪʚʝʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ï ʧʨʠʩʲʩʪʚʠʝ ʚ 
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ʩʨʝʜʘʪʘ ʥʘ ʠʥʪʝʨʣʝʚʢʠʥ-6, ʦʩʪʝʦʧʦʥʪʠʥ, ʬʠʙʨʦʥʝʢʪʠʥ ʠʣʠ ʜʨʫʛʠ ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʢʦʩʪʥʦ-

ʤʦʟʲʯʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ ʧʨʦʪʝʠʥʠ; ʧʦʚʠʰʝʥʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ 

c-Raf/MEK/ERK; ʧʦʚʠʰʝʥʦ ʚʲʪʨʝʢʣʝʪʲʯʥʦ ʥʠʚʦ ʥʘ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʷ ʧʨʦʪʝʠʥ Bcl-XL. 
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III . ʄɸʊɽʈʀɸʃʀ ʀ ʄɽʊʆɼʀ 

 

1. ʄʘʪʝʨʠʘʣʠ 

 

1.1. ɺʝʱʝʩʪʚʘ, ʧʨʠʣʘʛʘʥʠ ʚʲʨʭʫ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ 

1.1.1. ɺʝʱʝʩʪʚʘ, ʠʟʩʣʝʜʚʘʥʠ ʟʘ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʦ ʜʝʡʩʪʚʠʝ 

ü ɽʨʫʮʠʣʬʦʩʬʦ-N,N,N-ʪʨʠʤʝʪʠʣʧʨʦʧʠʣʘʤʠʥ (ErPC3, Erufosine): 

 

M = 503,74 g/mol 

ʉʲʝʜʠʥʝʥʠʝʪʦ ʙʝʰʝ ʩʠʥʪʝʟʠʨʘʥʦ ʠ ʧʨʝʜʦʩʪʘʚʝʥʦ ʦʪ ʧʨʦʬ. Hansjºrg Eibl, Max-Planck-

Institut, ɻʴʦʪʠʥʛʝʥ, ɻʝʨʤʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʷʚʘ ʙʷʣʦ ʧʨʘʭʦʦʙʨʘʟʥʦ ʚʝʱʝʩʪʚʦ. ʉʲʭʨʘʥʷʚʘ ʩʝ 

ʧʨʠ +4ÁC. ʆʪ ʥʝʛʦ ʙʝʰʝ ʧʨʠʛʦʪʚʷʥ ʩʪʝʨʠʣʝʥ ʨʘʟʪʚʦʨ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷ 10 mM ʚ ʩʤʝʩ ʦʪ 

ʨʘʚʥʠ ʦʙʝʤʥʠ ʯʘʩʪʠ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ ʠ 96%-ʝʥ ʝʪʘʥʦʣ. ʈʘʟʪʚʦʨʲʪ ʝ ʪʨʘʝʥ ʠ ʙʝʰʝ ʩʲʭʨʘ-

ʥʷʚʘʥ ʧʨʠ +4ÁC. 

ü ʂʫʨʢʫʤʠʥ (ʜʠʬʝʨʫʣʦʠʣʤʝʪʘʥ): 

 

M = 368,38 g/mol 

ɺʝʱʝʩʪʚʦʪʦ ʙʝʰʝ ʟʘʢʫʧʝʥʦ ʦʪ Sigma-Aldrich (ʢʘʪ. ˉ C1386). ʇʨʝʜʩʪʘʚʣʷʚʘ ʞʲʣʪʦ-

ʦʨʘʥʞʝʚ ʧʨʘʭ. ʉʲʭʨʘʥʷʚʘ ʩʝ ʧʨʠ ï20ÁC. ʆʪ ʥʝʛʦ ʙʝʰʝ ʧʨʠʛʦʪʚʷʥ ʩʪʝʨʠʣʝʥ ʨʘʟʪʚʦʨ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʷ 10 mM ʚ 96%-ʝʥ ʝʪʘʥʦʣ. ʈʘʟʪʚʦʨʲʪ ʝ ʪʨʘʝʥ ʠ ʙʝʰʝ ʩʲʭʨʘʥʷʚʘʥ ʧʨʠ ï20ÁC. 
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ü ɼʠʘʨʩʝʥʦʚ ʪʨʠʦʢʩʠʜ (ʘʨʩʝʥʠʢ, As2O3, ATO): M = 197,84 g/mol 

ɺʝʱʝʩʪʚʦʪʦ ʙʝʰʝ ʟʘʢʫʧʝʥʦ ʦʪ Sigma-Aldrich (ʢʘʪ. ˉ A1010). ʇʨʝʜʩʪʘʚʣʷʚʘ ʙʷʣ ʧʨʘʭ. 

ʉʲʭʨʘʥʷʚʘ ʩʝ ʧʨʠ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. ɼʠʘʨʩʝʥʦʚʠʷʪ ʪʨʠʦʢʩʠʜ ʙʝʰʝ ʨʘʟʪʚʘʨʷʥ ʚ ʤʘʣʲʢ 

ʦʙʝʤ ʢʦʥʮʝʥʪʨʠʨʘʥʘ ʥʘʪʨʠʝʚʘ ʦʩʥʦʚʘ, ʩʣʝʜ ʢʦʝʪʦ ʙʝʰʝ ʨʘʟʨʝʞʜʘʥ ʩ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ ʜʦ 

ʧʦʩʪʠʛʘʥʝ ʥʘ ʢʨʘʡʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 10 mM. ʉʣʝʜ ʪʦʚʘ ʨʘʟʪʚʦʨʲʪ ʙʝʰʝ ʩʪʝʨʠʣʠʟʠʨʘʥ 

ʯʨʝʟ ʬʠʣʪʨʘʮʠʷ. ʈʘʟʪʚʦʨʲʪ ʝ ʪʨʘʝʥ ʠ ʙʝʰʝ ʩʲʭʨʘʥʷʚʘʥ ʧʨʠ +4ÁC. 

 

1.1.2. ʃʝʢʘʨʩʪʚʝʥʠ ʚʝʱʝʩʪʚʘ, ʨʝʛʠʩʪʨʠʨʘʥʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ ʄʄ 

ü Melphalan: 

 

M = 305,2 g/mol 

ɺʝʱʝʩʪʚʦʪʦ ʙʝʰʝ ʟʘʢʫʧʝʥʦ ʦʪ Sigma-Aldrich (ʢʘʪ. ˉ M2011). ʇʨʝʜʩʪʘʚʣʷʚʘ ʞʲʣʪʝʥʠ-

ʢʘʚʦ-ʙʷʣ ʧʨʘʭ. ʉʲʭʨʘʥʷʚʘ ʩʝ ʧʨʠ +4ÁC. ʆʪ ʥʝʛʦ ʙʝʰʝ ʧʨʠʛʦʪʚʷʥ ʩʪʝʨʠʣʝʥ ʨʘʟʪʚʦʨ ʩ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ 10 mM ʚ ʤʝʪʘʥʦʣ. ʈʘʟʪʚʦʨʲʪ ʝ ʥʝʪʨʘʝʥ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʙʝʰʝ ʧʨʠʛʦʪʚʷʥ ʥʦʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʨʝʜʠ ʚʩʝʢʠ ʝʢʩʧʝʨʠʤʝʥʪ. 

ü Bendamustine hydrochloride (RibomustinÈ): 

 

M = 394,72 g/mol 
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ɺʝʱʝʩʪʚʦʪʦ ʙʝʰʝ ʧʨʝʜʦʩʪʘʚʝʥʦ ʦʪ Astellas Pharma GmbH, ʄʶʥʭʝʥ, ɻʝʨʤʘʥʠʷ. ʇʨʝʜ-

ʩʪʘʚʣʷʚʘ ʙʷʣ ʧʨʘʭ. ʉʲʭʨʘʥʷʚʘ ʩʝ ʧʨʠ +4ÁC. ʆʪ ʥʝʛʦ ʙʝʰʝ ʧʨʠʛʦʪʚʷʥ ʩʪʝʨʠʣʝʥ ʨʘʟʪʚʦʨ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʷ 10 mM ʚ ʝʪʘʥʦʣ. ʈʘʟʪʚʦʨʲʪ ʝ ʥʝʪʨʘʝʥ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʙʝʰʝ ʧʨʠʛʦʪʚʷʥ ʥʦʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʨʝʜʠ ʚʩʝʢʠ ʝʢʩʧʝʨʠʤʝʥʪ. 

ü Bortezomib (VelcadeÈ): 

 

M = 384,24 g/mol 

ɹʝʰʝ ʠʟʧʦʣʟʚʘʥ ʣʝʢʘʨʩʪʚʝʥʠʷʪ ʧʨʦʜʫʢʪ VelcadeÈ (Janssen-Cilag, Beerse, ɹʝʣʛʠʷ), ʚ 

ʢʦʡʪʦ ʘʢʪʠʚʥʦʪʦ ʚʝʱʝʩʪʚʦ ʙʦʨʪʝʟʦʤʠʙ ʝ ʨʘʟʨʝʜʝʥʦ ʩ ʤʘʥʠʪʦʣ ʚ ʩʲʦʪʥʦʰʝʥʠʝ 1:10. ʃʝ-

ʢʘʨʩʪʚʝʥʘʪʘ ʬʦʨʤʘ ʝ ʧʨʘʭ ʟʘ ʧʨʠʛʦʪʚʷʥʝ ʥʘ ʠʥʞʝʢʮʠʦʥʝʥ ʨʘʟʪʚʦʨ. ʉʲʭʨʘʥʷʚʘ ʩʝ ʧʨʠ 

+4ÁC. ʆʪ ʣʝʢʘʨʩʪʚʝʥʘʪʘ ʬʦʨʤʘ ʙʝʰʝ ʧʨʠʛʦʪʚʷʥ ʩʪʝʨʠʣʝʥ ʨʘʟʪʚʦʨ ʚ ʜʠʤʝʪʠʣʩʫʣʬʦʢʩʠʜ 

(ɼʄʉʆ), ʪʘʢʘ ʯʝ ʢʨʘʡʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʙʦʨʪʝʟʦʤʠʙ ʜʘ ʝ 1 mM. ʈʘʟʪʚʦʨʲʪ ʙʝʰʝ ʩʲʭ-

ʨʘʥʷʚʘʥ ʧʨʠ ï20ÁC. ʇʨʠ ʪʝʟʠ ʫʩʣʦʚʠʷ ʘʢʪʠʚʥʦʩʪʪʘ ʤʫ ʩʝ ʟʘʧʘʟʚʘ ʦʢʦʣʦ 3 ʤʝʩʝʮʘ. 

 

1.1.3. ɹʠʦʣʦʛʠʯʥʠ ʤʘʢʨʦʤʦʣʝʢʫʣʠ 

ü ʈʝʢʦʤʙʠʥʘʥʪʝʥ ʯʦʚʝʰʢʠ ʠʥʪʝʨʣʝʚʢʠʥ-6 (rhIL -6) ʙʝʰʝ ʟʘʢʫʧʝʥ ʦʪ STEMCELL 

Technologies, ɺʘʥʢʫʚʲʨ, ʂʘʥʘʜʘ (ʢʘʪ. ˉ 02506). 10 Õg ʣʠʦʬʠʣʠʟʠʨʘʥ rhIL-6 ʙʷʭʘ ʨʘʟʪʚʦ-

ʨʝʥʠ ʚ ʩʤʝʩ ʦʪ 1,95 ml ʩʪʝʨʠʣʝʥ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ ʠ 50 Õl 20%-ʝʥ ʨʘʟʪʚʦʨ ʥʘ ʯʦʚʝʰʢʠ ʘʣ-

ʙʫʤʠʥ. ʊʘʢʘ ʙʝʰʝ ʧʦʣʫʯʝʥ ʨʘʟʪʚʦʨ ʥʘ rhIL-6 ʩ ʢʦʥʮʝʥʪʨʘʮʠʷ 5 Õg/ml, ʩʲʜʲʨʞʘʱ ʠ 0,5% 

ʘʣʙʫʤʠʥ ʟʘ ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ ʮʠʪʦʢʠʥʘ. ʈʘʟʪʚʦʨʲʪ ʙʝʰʝ ʨʘʟʜʝʣʝʥ ʥʘ ʘʣʠʢʚʦʪʥʠ ʯʘʩʪʠ ʧʦ 

50 Õl ʠ ʙʝʰʝ ʩʲʭʨʘʥʷʚʘʥ ʧʨʠ ï20ÁC. 

ü ʈʝʢʦʤʙʠʥʘʥʪʝʥ ʯʦʚʝʰʢʠ ʦʩʪʝʦʧʦʥʪʠʥ (rhOPN) ʙʝʰʝ ʟʘʢʫʧʝʥ ʦʪ EMP Gene-

tech, ʀʥʛʦʣʱʘʜʪ, ɻʝʨʤʘʥʠʷ. ʇʨʦʜʫʢʪʲʪ ʙʝʰʝ ʧʦʣʫʯʝʥ ʧʦʜ ʬʦʨʤʘ ʥʘ ʨʘʟʪʚʦʨ ʩ ʢʦʥʮʝʥʪ-

ʨʘʮʠʷ 250 Õg/ml, ʩʣʝʜ ʢʦʝʪʦ ʙʝʰʝ ʨʘʟʜʝʣʝʥ ʥʘ ʤʘʣʢʠ ʧʦʨʮʠʠ. ʆʩʪʝʦʧʦʥʪʠʥʲʪ ʙʝʰʝ ʩʲʭ-

ʨʘʥʷʚʘʥ ʧʨʠ ï20ÁC. 
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ü ʌʠʙʨʦʥʝʢʪʠʥ, ʜʦʙʠʪ ʦʪ ʯʦʚʝʰʢʘ ʧʣʘʟʤʘ, ʙʝʰʝ ʟʘʢʫʧʝʥ ʦʪ Sigma-Aldrich (ʢʘʪ. 

ˉ F0895). ʇʨʦʜʫʢʪʲʪ ʝ ʧʦʜ ʬʦʨʤʘ ʥʘ ʨʘʟʪʚʦʨ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷ 1 mg/ml ʠ ʩʝ ʩʲʭʨʘʥʷʚʘ 

ʧʨʠ 2-8ÁC. 

 

1.1.4. ʀʥʭʠʙʠʪʦʨʠ ʥʘ ʩʠʛʥʘʣʥʘʪʘ ʪʨʘʥʩʜʫʢʮʠʷ 

ü U0126 (ʠʥʭʠʙʠʪʦʨ ʥʘ MEK1/2):  

 

M = 380,49 g/mol 

ɺʝʱʝʩʪʚʦʪʦ ʙʝʰʝ ʟʘʢʫʧʝʥʦ ʦʪ Cell Signaling Technology, ɹʝʚʲʨʣʠ, ʉɸʑ (ʢʘʪ. ˉ 

9903). ʇʨʝʜʩʪʘʚʣʷʚʘ ʙʷʣ ʧʨʘʭ. ʉʲʭʨʘʥʷʚʘ ʩʝ ʧʨʠ ï20ÁC. ʆʪ ʥʝʛʦ ʙʝʰʝ ʧʨʠʛʦʪʚeʥ ʩʪʝʨʠ-

ʣʝʥ ʨʘʟʪʚʦʨ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷ 10 mM ʚ ɼʄʉʆ. ʈʘʟʪʚʦʨʲʪ ʙʝʰʝ ʨʘʟʜʝʣʝʥ ʥʘ ʘʣʠʢʚʦʪʥʠ ʯʘ-

ʩʪʠ ʠ ʩʲʱʦ ʙʝʰʝ ʩʲʭʨʘʥʷʚʘʥ ʧʨʠ ï20ÁC. 

 

1.2. ʂʣʝʪʲʯʥʠ ʣʠʥʠʠ 

ɺʩʠʯʢʠ ʠʟʧʦʣʟʚʘʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʙʷʭʘ ʟʘʢʫʧʝʥʠ ʦʪ DSMZ - Deutsche Sammlung 

von Mikroorganismen und Zellkulturen GmbH (ɻʝʨʤʘʥʩʢʘ ʩʙʠʨʢʘ ʦʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʠ 

ʢʣʝʪʲʯʥʠ ʢʫʣʪʫʨʠ), ɹʨʘʫʥʰʚʘʡʛ, ɻʝʨʤʘʥʠʷ. 

ü U-266 (DSMZ ˉ ACC 9) 

 ʂʣʝʪʲʯʝʥ ʪʠʧ: ʯʦʚʝʰʢʠ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ. 

 ʇʨʦʠʟʭʦʜ: ʠʟʦʣʠʨʘʥʘ ʧʨʝʟ 1968 ʛ. ʦʪ ʧʝʨʠʬʝʨʥʘʪʘ ʢʨʲʚ ʥʘ 53-ʛʦʜʠʰʝʥ ʤʲʞ ʩ 

ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ ʪʠʧ IgEɚ ʚ ʪʝʨʤʠʥʘʣʥʘ ʬʘʟʘ (Nilsson, Bennich et al. 1970). 

 ʄʦʨʬʦʣʦʛʠʷ: ʢʨʲʛʣʠ ʠʣʠ ʤʥʦʛʦʲʛʲʣʥʠ, ʝʜʠʥʠʯʥʠ ʠʣʠ ʩʢʫʧʯʝʥʠ ʢʣʝʪʢʠ, ʨʘʩ-

ʪʷʱʠ ʚ ʩʫʩʧʝʥʟʠʷ. ʏʘʩʪ ʦʪ ʢʣʝʪʢʠʪʝ ʧʨʦʷʚʷʚʘʪ ʘʜʭʝʨʝʥʪʝʥ ʨʘʩʪʝʞ. ʄʦʛʘʪ ʜʘ ʩʝ ʦʪʜʝʣʷʪ 

ʤʝʭʘʥʠʯʥʦ. 

 ʇʦʜʭʦʜʷʱʘ ʩʨʝʜʘ ʟʘ ʦʪʛʣʝʞʜʘʥʝ: 90% RPMI-1640 + 10% FBS (ʬʝʪʘʣʝʥ ʪʝ-

ʣʝʰʢʠ ʩʝʨʫʤ). 

 ʋʩʣʦʚʠʷ ʥʘ ʦʪʛʣʝʞʜʘʥʝ: 37ÁC, 5% CO2. 

 ɺʨʝʤʝ ʥʘ ʫʜʚʦʷʚʘʥʝ: ʦʢʦʣʦ 55 ʯʘʩʘ. 
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 ʎʠʪʦʛʝʥʝʪʠʢʘ: ʩʣʦʞʝʥ ʭʠʧʦʜʠʧʣʦʠʜʝʥ ʢʘʨʠʦʪʠʧ ʩ 6,5% ʧʦʣʠʧʣʦʠʜʠʷ. 

 ɺʠʨʫʩʠ: EBV ï, HBV ï, HCV ï, HIV ï, HTLV-I/II ï, SMRV ï. 

 ʍʘʨʘʢʪʝʨʥʠ ʦʩʦʙʝʥʦʩʪʠ: ʤʝʪʠʣʠʨʘʥ P16INK4A; ʤʫʪʠʨʘʣ p53; ʩʝʢʨʝʮʠʷ ʥʘ 

TNF-ɓ ʠ IL-6; ʩʝʢʨʝʮʠʷ ʥʘ IgEɚ. 

ü OPM-2 (DSMZ ˉ ACC 50) 

 ʂʣʝʪʲʯʝʥ ʪʠʧ: ʯʦʚʝʰʢʠ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ. 

 ʇʨʦʠʟʭʦʜ: ʠʟʦʣʠʨʘʥʘ ʧʨʝʟ 1982 ʛ. ʦʪ ʧʝʨʠʬʝʨʥʘʪʘ ʢʨʲʚ ʥʘ 56-ʛʦʜʠʰʥʘ ʞʝʥʘ ʩ 

ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ ʪʠʧ IgGɚ ʚ ʪʝʨʤʠʥʘʣʥʘ ʣʝʚʢʝʤʠʯʥʘ ʬʘʟʘ (Katagiri, Yonezawa et al. 

1985). 

 ʄʦʨʬʦʣʦʛʠʷ: ʢʨʲʛʣʠ ʠʣʠ ʤʥʦʛʦʲʛʲʣʥʠ ʢʣʝʪʢʠ, ʨʘʩʪʷʱʠ ʚ ʩʫʩʧʝʥʟʠʷ. 

 ʇʦʜʭʦʜʷʱʘ ʩʨʝʜʘ ʟʘ ʦʪʛʣʝʞʜʘʥʝ: 90% RPMI-1640 + 10% FBS. 

 ʋʩʣʦʚʠʷ ʥʘ ʦʪʛʣʝʞʜʘʥʝ: 37ÁC, 5% CO2. 

 ɺʨʝʤʝ ʥʘ ʫʜʚʦʷʚʘʥʝ: ʤʝʞʜʫ 30 ʠ 60 ʯʘʩʘ. 

 ʎʠʪʦʛʝʥʝʪʠʢʘ: ʩʣʦʞʝʥ ʭʠʧʝʨʪʨʠʧʣʦʠʜʝʥ/ʭʠʧʦʪʝʪʨʘʧʣʦʠʜʝʥ ʢʘʨʠʦʪʠʧ ʩ 

6,5% ʧʦʣʠʧʣʦʠʜʠʷ. 

 ɺʠʨʫʩʠ: EBV ï, HBV ï, HCV ï, HHV-8 ï, HIV ï, HTLV-I/II ï, SMRV ï. 

 ʍʘʨʘʢʪʝʨʥʠ ʦʩʦʙʝʥʦʩʪʠ: t(4;14)(p16.3;q32.3) ʠ ʥʘʣʠʯʠʝ ʥʘ ʭʠʙʨʠʜʥʠ ʪʨʘʥʩ-

ʢʨʠʧʪʠ IGH-FGFR3-MMSET; ʤʫʪʠʨʘʣ p53; ʩʝʢʨʝʮʠʷ ʩʘʤʦ ʥʘ ɚ-ʣʝʢʠ ʠʤʫʥʦʛʣʦʙʫʣʠʥʦʚʠ 

ʚʝʨʠʛʠ. 

ü RPMI -8226 (DSMZ ˉ ACC 402) 

 ʂʣʝʪʲʯʝʥ ʪʠʧ: ʯʦʚʝʰʢʠ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ. 

 ʇʨʦʠʟʭʦʜ: ʠʟʦʣʠʨʘʥʘ ʧʨʝʟ 1966 ʛ. ʦʪ ʧʝʨʠʬʝʨʥʘʪʘ ʢʨʲʚ ʥʘ 61-ʛʦʜʠʰʝʥ ʤʲʞ ʩ 

ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ ʪʠʧ IgGɚ, ʧʨʠ ʧʦʩʪʘʚʷʥʝ ʥʘ ʜʠʘʛʥʦʟʘʪʘ (Matsuoka, Moore et al. 1967). 

 ʄʦʨʬʦʣʦʛʠʷ: ʝʜʠʥʠʯʥʠ ʢʣʝʪʢʠ ʩʲʩ ʩʤʝʩʝʥ ʩʫʩʧʝʥʟʠʦʥʝʥ/ʘʜʭʝʨʝʥʪʝʥ ʨʘʩʪʝʞ. 

ɸʜʭʝʨʠʨʘʣʠʪʝ ʢʣʝʪʢʠ ʤʦʛʘʪ ʜʘ ʩʝ ʦʪʜʝʣʷʪ ʤʝʭʘʥʠʯʥʦ. 

 ʇʦʜʭʦʜʷʱʘ ʩʨʝʜʘ ʟʘ ʦʪʛʣʝʞʜʘʥʝ: 90% RPMI-1640 + 10% FBS. 

 ʋʩʣʦʚʠʷ ʥʘ ʦʪʛʣʝʞʜʘʥʝ: 37ÁC, 5% CO2. 

 ɺʨʝʤʝ ʥʘ ʫʜʚʦʷʚʘʥʝ: ʦʢʦʣʦ 60-70 ʯʘʩʘ. 

 ʎʠʪʦʛʝʥʝʪʠʢʘ: ʭʠʧʦʪʨʠʧʣʦʠʜʝʥ ʢʘʨʠʦʪʠʧ ʩ 7,5% ʧʦʣʠʧʣʦʠʜʠʷ. 

 ɺʠʨʫʩʠ: EBV ï, HBV ï, HCV ï, HIV ï, HTLV-I/II ï, SMRV ï. 

 ʍʘʨʘʢʪʝʨʥʠ ʦʩʦʙʝʥʦʩʪʠ: ʤʝʪʠʣʠʨʘʥ P16INK4A; ʤʫʪʠʨʘʣ p53; ʝʢʩʧʨʝʩʠʷ ʥʘ 

TGF-ɓ ʠ c-MAF; ʩʝʢʨʝʮʠʷ ʩʘʤʦ ʥʘ ɚ-ʣʝʢʠ ʠʤʫʥʦʛʣʦʙʫʣʠʥʦʚʠ ʚʝʨʠʛʠ. 
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ü SAOS-2 (DSMZ ˉ ACC 243) 

 ʂʣʝʪʲʯʝʥ ʪʠʧ: ʯʦʚʝʰʢʠ ʦʩʪʝʦʛʝʥʝʥ ʩʘʨʢʦʤ. 

 ʇʨʦʠʟʭʦʜ: ʠʟʦʣʠʨʘʥʘ ʧʨʝʟ 1973 ʛ. ʦʪ ʧʲʨʚʠʯʝʥ ʦʩʪʝʦʛʝʥʝʥ ʩʘʨʢʦʤ ʥʘ 11-ʛʦ-

ʜʠʰʥʦ ʤʦʤʠʯʝ (Fogh 1975). 

 ʄʦʨʬʦʣʦʛʠʷ: ʘʜʭʝʨʝʥʪʥʠ ʝʧʠʪʝʣʦʧʦʜʦʙʥʠ ʢʣʝʪʢʠ, ʨʘʩʪʷʱʠ ʚ ʤʦʥʦʩʣʦʡ. ʂʣʝ-

ʪʢʠʪʝ ʩʝ ʦʪʜʝʣʷʪ ʯʨʝʟ ʪʨʠʧʩʠʥʠʨʘʥʝ. 

 ʇʦʜʭʦʜʷʱʘ ʩʨʝʜʘ ʟʘ ʦʪʛʣʝʞʜʘʥʝ: 85% McCoyôs 5A + 15% FBS ʠʣʠ 90% 

RPMI-1640 + 10% FBS. 

 ʋʩʣʦʚʠʷ ʥʘ ʦʪʛʣʝʞʜʘʥʝ: 37ÁC, 5% CO2. 

 ɺʨʝʤʝ ʥʘ ʫʜʚʦʷʚʘʥʝ: ʦʢʦʣʦ 43 ʯʘʩʘ. 

 ʎʠʪʦʛʝʥʝʪʠʢʘ: ʭʠʧʝʨʜʠʧʣʦʠʜʝʥ ʢʘʨʠʦʪʠʧ ʩ 16% ʧʦʣʠʧʣʦʠʜʠʷ. 

 ɺʠʨʫʩʠ: EBV ï, HBV ï, HCV ï, HHV-8 ï, HIV ï, HTLV-I/II ï, SMRV ï. 

ü SKW-3 (DSMZ ˉ ACC 53) 

 ʂʣʝʪʲʯʝʥ ʪʠʧ: ʯʦʚʝʰʢʘ T-ʢʣʝʪʲʯʥʘ ʣʝʚʢʝʤʠʷ. 

 ʇʨʦʠʟʭʦʜ: ʠʟʦʣʠʨʘʥʘ ʧʨʝʟ 1977 ʛ. ʦʪ ʧʝʨʠʬʝʨʥʘʪʘ ʢʨʲʚ ʥʘ 61-ʛʦʜʠʰʝʥ ʤʲʞ ʩ 

ʊ-ʢʣʝʪʲʯʥʘ ʭʨʦʥʠʯʥʘ ʣʠʤʬʦʮʠʪʥʘ ʣʝʚʢʝʤʠʷ. ʇʦ-ʢʲʩʥʦ ʝ ʫʩʪʘʥʦʚʝʥʦ ʢʨʲʩʪʦʩʘʥʦ ʟʘʤʲʨ-

ʩʷʚʘʥʝ ʩ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ KE-37, ʠʟʦʣʠʨʘʥʘ ʧʨʝʟ 1979 ʛ. ʦʪ 27-ʛʦʜʠʰʝʥ ʤʲʞ ʩ ʦʩʪʨʘ 

ʣʠʤʬʦʙʣʘʩʪʥʘ ʣʝʚʢʝʤʠʷ. 

 ʄʦʨʬʦʣʦʛʠʷ: ʝʜʠʥʠʯʥʠ ʢʨʲʛʣʠ ʢʣʝʪʢʠ, ʨʘʩʪʷʱʠ ʚ ʩʫʩʧʝʥʟʠʷ. 

 ʇʦʜʭʦʜʷʱʘ ʩʨʝʜʘ ʟʘ ʦʪʛʣʝʞʜʘʥʝ: 90% RPMI-1640 + 10% FBS. 

 ʋʩʣʦʚʠʷ ʥʘ ʦʪʛʣʝʞʜʘʥʝ: 37ÁC, 5% CO2. 

 ɺʨʝʤʝ ʥʘ ʫʜʚʦʷʚʘʥʝ: ʦʢʦʣʦ 30-40 ʯʘʩʘ. 

 ʎʠʪʦʛʝʥʝʪʠʢʘ: ʧʦʯʪʠ ʜʠʧʣʦʠʜʝʥ ʢʘʨʠʦʪʠʧ ʩ 4% ʧʦʣʠʧʣʦʠʜʠʷ. 

 ɺʠʨʫʩʠ: EBV ï, HBV ï, HCV ï, HHV-8 ï, HIV ï, HTLV-I/II ï, SMRV ï. 

 ʍʘʨʘʢʪʝʨʥʠ ʦʩʦʙʝʥʦʩʪʠ: t(8;14)(q24;q11) ʩʲʩ ʟʘʩʷʛʘʥʝ ʥʘ ʛʝʥʘ MYC-TCRA; 

ʜʝʣʝʮʠʷ ʥʘ P15INK4B ʠ P16INK4A. 

 

1.3. ʂʨʲʚ ʦʪ ʫʤʙʠʣʠʢʘʣʥʘ ʚʝʥʘ 

ʂʨʲʚ ʦʪ ʫʤʙʠʣʠʢʘʣʥʘ ʚʝʥʘ ʥʠ ʙʝʰʝ ʧʨʝʜʦʩʪʘʚʝʥʘ ʦʪ ʜʦʮ. ʇʣʘʤʝʥ ʊʦʜʦʨʦʚ ʦʪ ʀʥ ɺʠʪ-

ʨʦ ɸɻ ʄʝʜʠʮʠʥʩʢʠ ʎʝʥʪʲʨ Ăɼʠʤʠʪʨʦʚò. ʂʨʲʚʪʘ ʝ ʙʠʣʘ ʧʦʣʫʯʝʥʘ ʦʪ ʪʨʠ ʨʦʜʠʣʢʠ ʩʣʝʜ 

ʜʘʜʝʥʦ ʠʥʬʦʨʤʠʨʘʥʦ ʩʲʛʣʘʩʠʝ ʦʪ ʪʷʭʥʘ ʩʪʨʘʥʘ. ʇʦʣʫʯʝʥʘʪʘ ʢʨʲʚ ʙʝʰʝ ʦʙʨʘʙʦʪʝʥʘ ʥʝʟʘ-

ʙʘʚʥʦ ʧʦ ʤʝʪʦʜʠʢʘʪʘ ʦʧʠʩʘʥʘ ʧʦ-ʥʘʪʘʪʲʢ ʚ ʪʦʯʢʘ 2. ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʛʣʘʚʘ. 
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1.4. ɻʝʥʝʪʠʯʝʥ ʤʘʪʝʨʠʘʣ, ʠʟʧʦʣʟʚʘʥ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 

ʪʨʘʥʩʬʝʢʮʠʦʥʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ 

ü ʇʣʘʟʤʠʜʝʥ ʚʝʢʪʦʨ pcDNATM
3.1(+) (Invitrogen; ʢʘʪ. ˉ V790-20). ɺʝʢʪʦʨʲʪ ʩʲʜʲʨ-

ʞʘ ʧʨʦʤʦʪʦʨ ʦʪ ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩ (CMV), ʢʦʡʪʦ ʧʨʦʤʦʪʦʨ ʦʩʠʛʫʨʷʚʘ ʠʥʪʝʥʟʠʚʥʘ ʪʨʘʥʩ-

ʢʨʠʧʮʠʷ ʥʘ ʩʣʝʜʚʘʱʠʷ ʛʦ ʛʝʥ. ɺʝʢʪʦʨʲʪ ʥʦʩʠ ʛʝʥʠ ʦʙʫʩʣʘʚʷʱʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʘʤ-

ʧʠʮʠʣʠʥ ʠ ʥʝʦʤʠʮʠʥ. ʋʩʣʦʚʠʷ ʥʘ ʩʲʭʨʘʥʝʥʠʝ: ï20ÁC. 

 

ʌʠʛ. III. 1. ʂʘʨʪʘ ʥʘ ʧʣʘʟʤʠʜʥʠʷ ʚʝʢʪʦʨ pcDNATM3.1(+). ʇʣʲʪʥʠʪʝ ʩʪʨʝʣʢʠ ʠʟʦ-

ʙʨʘʟʷʚʘʪ ʩʲʜʲʨʞʘʱʠʪʝ ʩʝ ʚ ʧʣʘʟʤʠʜʘ ʛʝʥʠ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʝʣʝʤʝʥʪʠ ʠ ʪʷʭʥʘʪʘ 

ʧʦʩʦʢʘ. ʅʘʜʧʠʩʘʥʠ ʩʘ ʩ ʧʣʲʪʝʥ ʰʨʠʬʪ. ʄʝʩʪʘʪʘ ʟʘ ʨʝʩʪʨʠʢʮʠʷ ʩʘ ʫʢʘʟʘʥʠ ʩʲʩ ʩʠ-

ʥʠ ʥʘʧʨʝʯʥʠ ʯʝʨʪʠ, ʟʘʝʜʥʦ ʩ ʠʤʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʨʝʩʪʨʠʢʪʘʟʘ ʠ ʧʦʨʝʜʥʠʷ ʥʦʤʝʨ 

ʥʘ ʥʫʢʣʝʦʪʠʜʘ, ʩʣʝʜ ʢʦʡʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʩʨʷʟʚʘʥʝʪʦ ʥʘ ɼʅʂ-ʤʦʣʝ-ʢʫʣʘʪʘ. 

ʀʤʝʥʘʪʘ ʥʘ ʨʝʩʪʨʠʢʪʘʟʠʪʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʨʝʞʘʪ ʧʣʘʟʤʠʜʘ ʥʘ ʝʜʥʦ-ʝʜʠʥʩʪʚʝʥʦ 

ʤʷʩʪʦ ʩʘ ʜʘʜʝʥʠ ʚ ʢʘʬʷʚ ʮʚʷʪ. 

 

ü ʇʣʘʟʤʠʜʠ pOPN-a ʠ pOPN-b, ʧʦʣʫʯʝʥʠ ʯʨʝʟ ʢʣʦʥʠʨʘʥʝ ʩʲʦʪʚ. ʥʘ ʛʝʥ ʟʘ ʩʠʥʪʝʟ ʥʘ 

ʯʦʚʝʰʢʠ OPN-a ʠʣʠ OPN-b ʚʲʚ ʚʝʢʪʦʨʘ pcDNA3.1(+), ʚ ʫʯʘʩʪʲʢʘ ʤʝʞʜʫ ʤʝʩʪʘʪʘ ʟʘ 

ʨʝʩʪʨʠʢʮʠʷ ʦʪ ʝʥʟʠʤʠʪʝ HindIII ʠ BamHI (ʬʠʛ. III.2.). ʂʣʦʥʠʨʘʥʝʪʦ ʙʝʰʝ ʠʟʚʲʨʰʝʥʦ ʦʪ 

ʜ-ʨ Christina Reufsteck (DKFZ, ʍʘʡʜʝʣʙʝʨʛ, ɻʝʨʤʘʥʠʷ). 

pcDNA3.1 (+)

5428 bp

NeomycinR

AmpicillinR

CMV-Promoter

Bam HI (930)

EcoRI (953)

Hin dIII (912)

ScaI (4986)

Sma I (2078)

Xma I (2076)

Pvu I (4876)

Ava I (986)

Ava I (2076)

Pst I (962)

Pst I (2318)

ApaLI (33)

ApaLI (3930)

ApaLI (5173)

Nco I (611)

Nco I (1962)

Nco I (2697)
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ʌʠʛ. III.2. ʂʘʨʪʠ ʥʘ ʧʣʘʟʤʠʜʠʪʝ pOPN-a (ʛʦʨʝ) ʠ pOPN-b (ʜʦʣʫ). ʇʣʲʪʥʠʪʝ ʩʪʨʝʣ-

ʢʠ ʠʟʦʙʨʘʟʷʚʘʪ ʩʲʜʲʨʞʘʱʠʪʝ ʩʝ ʚ ʧʣʘʟʤʠʜʘ ʛʝʥʠ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʝʣʝ-ʤʝʥʪʠ ʠ 

ʪʷʭʥʘʪʘ ʧʦʩʦʢʘ. ʅʘʜʧʠʩʘʥʠ ʩʘ ʩ ʧʣʲʪʝʥ ʰʨʠʬʪ. ʄʝʩʪʘʪʘ ʟʘ ʨʝʩʪʨʠʢʮʠʷ ʩʘ ʫʢʘʟʘʥʠ 

ʩʲʩ ʩʠʥʠ ʥʘʧʨʝʯʥʠ ʯʝʨʪʠ, ʟʘʝʜʥʦ ʩ ʠʤʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʨʝʩʪʨʠʢʪʘʟʘ ʠ ʧʦʨʝʜʥʠʷ 

ʥʦʤʝʨ ʥʘ ʥʫʢʣʝʦʪʠʜʘ, ʩʣʝʜ ʢʦʡʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʩʨʷʟʚʘʥʝʪʦ ʥʘ ɼʅʂ-ʤʦʣʝʢʫʣʘʪʘ. 

ʀʤʝʥʘʪʘ ʥʘ ʨʝʩʪʨʠʢʪʘʟʠʪʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʨʝʞʘʪ ʧʣʘʟʤʠʜʘ ʥʘ ʝʜʥʦ-ʝʜʠʥʩʪʚʝʥʦ 

ʤʷʩʪʦ ʩʘ ʜʘʜʝʥʠ ʚ ʢʘʬʷʚ ʮʚʷʪ. 

pOPN-a

6365 bp

OPN-a

NeomycinR

AmpicillinR

CMV-Promoter

Bam HI (1867)

Hin dIII (912)

Sma I (3015)

Xma I (3013)

Pvu I (5813)

Sca I (5923)

Ava I (1923)

Ava I (3013)

Eco RI (1733)

Eco RI (1890)

Pst I (1899)

Pst I (3255)

Apa LI (33)

Apa LI (4867)

Apa LI (6110)

Nco I (611)

Nco I (2899)

Nco I (3634)

pOPN-b

6323 bp

OPN-b

NeomycinR

AmpicillinR

CMV-Promoter

Bam HI (1825)

Hin dIII (912)

Sma I (2973)

Xma I (2971)

Pvu I (5771)

Sca I (5881)

Ava I (1881)

Ava I (2971)

Eco RI (1691)

Eco RI (1848)

Pst I (1857)

Pst I (3213)

Apa LI (33)

Apa LI (4825)

Apa LI (6068)

Nco I (611)

Nco I (2857)

Nco I (3592)
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ü Block-iT
TM

 (Invitrogen; ʢʘʪ. ˉ 2013) ï ʬʣʫʦʨʝʩʮʠʨʘʱ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜ (ʭʠʤʠ-

ʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʘʥʘ ʜʚʦʡʥʦ-ʚʝʨʠʞʥʘ ʈʅʂ, ʙʝʣʷʟʘʥʘ ʩ ʬʣʫʦʨʝʩʮʝʠʥ), ʠʟʧʦʣʟʚʘʥ ʟʘ 

ʦʮʝʥʢʘ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʪʨʘʥʩʬʝʢʮʠʷʪʘ ʠ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʪʨʘʥʩʬʝʢʮʠʦʥʥʠʪʝ ʫʩʣʦ-

ʚʠʷ. ʂʦʥʮʝʥʪʨʘʮʠʷ: 20 ÕM. ʋʩʣʦʚʠʷ ʥʘ ʩʲʭʨʘʥʝʥʠʝ: ï20ÁC. 

ü copGFP Control Lentiviral Particles (Santa Cruz Biotechnology; ʢʘʪ. ˉ sc-108084) ï 

ʢʦʥʪʨʦʣʥʠ ʣʝʥʪʠʚʠʨʫʩʥʠ ʯʘʩʪʠʮʠ, ʥʦʩʝʱʠ ʧʨʦʤʦʪʦʨ ʦʪ ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩ (CMV) ʠ ʛʝʥ 

ʟʘ ʩʠʥʪʝʟ ʥʘ ʟʝʣʝʥʦ-ʬʣʫʦʨʝʩʮʠʨʘʱʠʷ ʧʨʦʪʝʠʥ copGFP. ʉʲʭʨʘʥʷʚʘʪ ʩʝ ʧʨʠ ï80ÁC. 

ü Control shRNA Lentiviral Particles (Santa Cruz Biotechnology; ʢʘʪ. ˉ sc-108080) ï 

ʢʦʥʪʨʦʣʥʠ ʣʝʥʪʠʚʠʨʫʩʥʠ ʯʘʩʪʠʮʠ, ʥʦʩʝʱʠ ʛʝʥ ʟʘ ʢʦʥʪʨʦʣʥʘ ʈʅʂ-ʩʝʢʚʝʥʮʠʷ, ʢʦʷʪʦ ʥʝ 

ʧʨʝʜʠʟʚʠʢʚʘ ʩʧʝʮʠʬʠʯʥʦ ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ ʥʠʢʦʷ ʠʟʚʝʩʪʥʘ ʠʈʅʂ. ʉʲʭʨʘʥʷʚʘʪ ʩʝ ʧʨʠ 

ī80ÁC. 

ü Bcl-xL shRNA (h) Lentiviral Particles (Santa Cruz Biotechnology; ʢʘʪ. ˉ sc-43630-

V) ï ʣʝʥʪʠʚʠʨʫʩʥʠ ʯʘʩʪʠʮʠ, ʥʦʩʝʱʠ ʛʝʥ ʟʘ ʠʥʪʝʨʬʝʨʠʨʘʱʘ ʈʅʂ ʥʘʩʦʯʝʥʘ ʩʨʝʱʫ ʠʈʅʂ 

ʟʘ ʯʦʚʝʰʢʠ Bcl-XL. ʉʲʭʨʘʥʷʚʘʪ ʩʝ ʧʨʠ ï80ÁC. 

 

1.5. ɼʨʫʛʠ 

ʆʩʪʘʥʘʣʠʪʝ ʤʘʪʝʨʠʘʣʠ (ʘʧʘʨʘʪʫʨʘʪʘ ʠ ʢʦʥʩʫʤʘʪʠʚʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ: ʨʘʙʦʪʘ ʩ ʢʣʝ-

ʪʲʯʥʠ ʢʫʣʪʫʨʠ; ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʢʣʝʪʢʠʪʝ; ʠʟʛʦʪʚʷʥʝ ʠ ʘʥʘ-

ʣʠʟ ʥʘ ʤʠʢʨʦʩʢʦʧʩʢʠ ʧʨʝʧʘʨʘʪʠ; ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʠʤʫʥʦʙʣʦʪ; ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʢʣʝʪʲʯʥʦʪʦ 

ɼʅʂ-ʩʲʜʲʨʞʘʥʠʝ ʧʦ ʤʝʪʦʜʘ ʥʘ Nicoletti; ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʦʣʠʛʦʥʫʢʣʝʦʟʦʤʥʘ ɼʅʂ-ʬʨʘʛ-

ʤʝʥʪʘʮʠʷ; ʠʟʦʣʠʨʘʥʝ ʥʘ ʣʠʟʘʪʥʠ ʬʨʘʢʮʠʠ, ʩʲʜʲʨʞʘʱʠ ʤʝʤʙʨʘʥʥʠ ʣʠʧʠʜʥʠ ʨʘʬʪʦʚʝ; 

ʘʥʘʣʠʟ ʥʘ ʚʲʪʨʝʢʣʝʪʲʯʥʦʪʦ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʘʨʩʝʥ; ʧʨʦʚʝʞʜʘʥʝ ʥʘ RT-PCR ʠ ʥʘ ʪʨʘʥʩʬʝʢ-

ʮʠʦʥʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ) ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʜʨʦʙʥʦ ʚ ʧʨʠʣʦʞʝʥʠʝ I. ʊʘʤ ʩʘ ʜʘʜʝʥʠ ʠ ʩʲʩʪʘ-

ʚʠʪʝ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʨʘʟʪʚʦʨʠ ʠ ʙʫʬʝʨʠ. 
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2. ʄʝʪʦʜʠ 

 

2.1. ʂʫʣʪʠʚʠʨʘʥʝ ʥʘ ʪʫʤʦʨʥʠ ʢʣʝʪʢʠ 

ʆʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʢʣʝʪʲʯʥʠ ʢʫʣʪʫʨʠ ʠʟʠʩʢʚʘ ʩʧʘʟʚʘʥʝ ʥʘ ʘʩʝʧʪʠʯʥʠ ʫʩʣʦʚʠʷ ʥʘ ʨʘʙʦ-

ʪʘ, ʟʘ ʜʘ ʥʝ ʩʝ ʜʦʧʫʩʥʝ ʟʘʤʲʨʩʷʚʘʥʝ ʩ ʜʨʫʛʠ ʦʨʛʘʥʠʟʤʠ ʢʘʪʦ ʙʘʢʪʝʨʠʠ ʠʣʠ ʜʨʦʞʜʠ. ɿʘʪʦ-

ʚʘ ʚʩʠʯʢʠ ʤʘʥʠʧʫʣʘʮʠʠ ʩ ʢʣʝʪʢʠʪʝ, ʢʘʢʪʦ ʠ ʩ ʤʘʪʝʨʠʘʣʠʪʝ ʚʣʠʟʘʱʠ ʚ ʧʨʷʢ ʜʦʩʝʛ ʩ ʪʷʭ, 

ʙʷʭʘ ʠʟʚʲʨʰʚʘʥʠ ʧʨʠ ʘʩʝʧʪʠʯʥʠ ʫʩʣʦʚʠʷ ʚ ʣʘʤʠʥʘʨʝʥ ʙʦʢʩ, ʦʩʠʛʫʨʷʚʘʱ ʧʦʩʪʦʷʥʝʥ ʧʦ-

ʪʦʢ ʥʘ ʩʪʝʨʠʣʝʥ ʚʲʟʜʫʭ ʯʨʝʟ ʩʠʩʪʝʤʘ ʦʪ ʬʠʣʪʨʠ. ʄʘʪʝʨʠʘʣʠʪʝ ʠ ʨʘʟʪʚʦʨʠʪʝ, ʢʦʠʪʦ ʙʷʭʘ 

ʧʨʠʛʦʪʚʷʥʠ ʦʪ ʥʘʩ ʠ ʧʦʟʚʦʣʷʚʘʭʘ ʪʦʚʘ, ʙʷʭʘ ʘʚʪʦʢʣʘʚʠʨʘʥʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʨʠ 121ÜC ʚ 

ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 30 ʤʠʥ. ɺʩʠʯʢʠ ʧʨʝʜʤʝʪʠ ʙʷʭʘ ʜʝʟʠʥʬʝʢʮʠʨʘʥʠ ʩʲʩ 70%-ʝʥ ʝʪʘʥʦʣ 

ʧʨʝʜʠ ʚʥʘʩʷʥʝ ʚ ʣʘʤʠʥʘʨʥʠʷ ʙʦʢʩ. 

ʂʫʣʪʠʚʠʨʘʥʝʪʦ ʥʘ ʢʣʝʪʢʠʪʝ ʙʝʰʝ ʧʨʦʚʝʞʜʘʥʦ ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʠʪʝ ʧʨʦʪʦʢʦʣʠ: 

 

2.1.1. ʇʨʠʛʦʪʚʷʥʝ ʥʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ 

1. ʂʲʤ 500 ml ʩʨʝʜʘ RPMI-1640 ʩʝ ʜʦʙʘʚʷʪ 56,2 ml ʪʦʧʣʠʥʥʦ ʠʥʘʢʪʠʚʠʨʘʥ ʬʝʪʘʣʝʥ 

ʪʝʣʝʰʢʠ ʩʝʨʫʤ (56ÁC ʟʘ 30 ʤʠʥʫʪʠ) ʠ 5,62 ml ʨʘʟʪʚʦʨ ʥʘ L-ʛʣʫʪʘʤʠʥ (200 mM). 

2. 5 ml ʦʪ ʪʘʢʘ ʧʨʠʛʦʪʚʝʥʘʪʘ ʩʨʝʜʘ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʤʘʪʨʘʢ, ʢʦʡʪʦ ʩʝ ʦʩʪʘʚʷ ʚ ʠʥʢʫʙʘʪʦʨ 

ʧʨʠ 37ÁC, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ ʥʘ ʚʲʟʜʫʭʘ. 

3. ɹʫʪʠʣʢʘʪʘ ʩ ʛʦʪʦʚʘʪʘ ʩʨʝʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʭʣʘʜʠʣʥʠʢ ʧʨʠ 4ÁC. 

4. ʅʘ ʩʣʝʜʚʘʱʠʷ ʜʝʥ ʤʘʪʨʘʢʲʪ ʩʝ ʧʨʦʚʝʨʷʚʘ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʤʠʢʨʦʙʝʥ ʨʘʩʪʝʞ. ɸʢʦ ʥʷ-

ʤʘ ʪʘʢʲʚ, ʩʨʝʜʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʢʫʣʪʠʚʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠ. 15 ʤʠʥʫʪʠ ʧʨʝʜʠ ʫʧʦʪ-

ʨʝʙʘ ʙʫʪʠʣʢʘʪʘ ʩʝ ʠʟʚʘʞʜʘ ʦʪ ʭʣʘʜʠʣʥʠʢʘ ʠ ʩʝ ʧʦʩʪʘʚʷ ʚʲʚ ʚʦʜʥʘ ʙʘʥʷ ʧʨʠ 37ÁC. 

 

2.1.2. ʈʘʟʤʨʘʟʷʚʘʥʝ ʥʘ ʢʨʠʦʢʦʥʩʝʨʚʠʨʘʥʠ ʢʣʝʪʢʠ 

1. ɺʟʠʤʘ ʩʝ ʝʧʨʫʚʝʪʢʘ ʩʲʩ ʟʘʤʨʘʟʝʥʠ ʢʣʝʪʢʠ (ʩʲʭʨʘʥʷʚʘʥʠ ʧʨʠ ï80ÁC ʠʣʠ ï150ÁC) ʠ 

ʩʝ ʧʦʩʪʘʚʷ ʧʨʠ 37ÁC ʜʦ ʨʘʟʤʨʘʟʷʚʘʥʝ ʥʘ ʢʣʝʪʲʯʥʘʪʘ ʩʫʩʧʝʥʟʠʷ. 

2. ʂʣʝʪʲʯʥʘʪʘ ʩʫʩʧʝʥʟʠʷ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʮʝʥʪʨʦʬʫʞʥʘ ʝʧʨʫʚʝʪʢʘ ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘ 5 

ʤʠʥʫʪʠ ʧʨʠ 1 500 ʦʙ./ʤʠʥ. 

3. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʩʤʫʢʚʘ, ʘ ʫʪʘʡʢʘʪʘ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘ ʚ 1 ml ʭʨʘʥʠʪʝʣʥʘ 
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ʩʨʝʜʘ, ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʪʦʧʣʝʥʘ ʜʦ 37ÁC. 

4. ɺ ʤʘʣʲʢ ʤʘʪʨʘʢ (25 cm
2
) ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ 4 ml ʩʨʝʜʘ, ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʪʦʧʣʝʥʘ ʜʦ 

37ÁC, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʜʦʙʘʚʷ ʢʣʝʪʲʯʥʘʪʘ ʩʫʩʧʝʥʟʠʷ ʠ ʩʤʝʩʪʘ ʩʝ ʭʦʤʦʛʝʥʠʟʠʨʘ. ɸʢʦ ʢʣʝ-

ʪʲʯʥʘʪʘ ʣʠʥʠʷ ʝ OPM-2, ʩʝ ʜʦʙʘʚʷʪ ʠ 555 Õl FBS, ʪʘʢʘ ʯʝ ʢʨʘʡʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ FBS 

ʜʘ ʝ 20%. 

5. ʄʘʪʨʘʢʲʪ ʩʝ ʧʦʩʪʘʚʷ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37ÁC, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ ʥʘ 

ʚʲʟʜʫʭʘ. 

6. ʇʨʝʟ ʩʣʝʜʚʘʱʘʪʘ ʝʜʥʘ ʩʝʜʤʠʮʘ ʢʲʤ ʢʣʝʪʢʠʪʝ ʩʝ ʜʦʙʘʚʷ ʧʦ ʤʘʣʢʦ ʧʨʷʩʥʘ ʭʨʘʥʠʪʝʣ-

ʥʘ ʩʨʝʜʘ, ʢʘʪʦ ʩʝ ʚʥʠʤʘʚʘ ʩʫʩʧʝʥʟʠʦʥʥʠʪʝ ʢʣʝʪʢʠ ʜʘ ʥʝ ʩʝ ʨʘʟʨʝʜʷʪ ʧʦʚʝʯʝ ʦʪ ʜʦʧʫʩʪʠ-

ʤʦʪʦ (0,3-0,4.10
6
 ʢʣ./ml). ʂʲʤ ʢʣʝʪʢʠ OPM-2 ʩʝ ʜʦʙʘʚʷ ʠ FBS, ʪʘʢʘ ʯʝ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ 

ʤʫ ʚ ʩʨʝʜʘʪʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʥʘ 20%. 

 

2.1.3. ʇʦʜʜʲʨʞʘʥʝ ʥʘ ʢʣʝʪʢʠʪʝ ʚ ʝʢʩʧʦʥʝʥʮʠʘʣʥʘ ʬʘʟʘ ʥʘ ʨʘʩʪʝʞ 

ʇʨʦʪʦʢʦʣʲʪ ʝ ʨʘʟʣʠʯʝʥ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʚʘ ʜʘʣʠ ʩʝ ʢʘʩʘʝ ʟʘ ʘʜʭʝʨʝʥʪʥʠ ʢʣʝʪʢʠ, ʢʘ-

ʢʚʠʪʦ ʩʘ SAOS-2, ʠʣʠ ʟʘ ʩʫʩʧʝʥʟʠʦʥʥʠ, ʢʘʢʚʠʪʦ ʩʘ ʦʩʪʘʥʘʣʠʪʝ ʠʟʧʦʣʟʚʘʥʠ ʢʣʝʪʲʯʥʠ 

ʣʠʥʠʠ. 

ü ʉʫʩʧʝʥʟʠʦʥʥʠ ʢʣʝʪʢʠ: 

1. ʅʘ ʚʩʝʢʠ ʜʚʘ ʜʥʠ ʦʪ ʤʘʪʨʘʮʠʪʝ ʩʝ ʦʪʩʪʨʘʥʷʚʘʪ 1/2 ʜʦ 2/3 ʦʪ ʦʙʝʤʘ ʥʘ ʢʣʝʪʲʯʥʘʪʘ 

ʩʫʩʧʝʥʟʠʷ ʠ ʩʝ ʧʨʠʙʘʚʷ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ, ʚ ʢʦʣʠʯʝʩʪʚʦ ʨʘʚʥʦ ʥʘ ʦʪʩʪʨʘʥʝʥʦʪʦ. ʂʦʛʘʪʦ 

ʯʘʩʪ ʦʪ ʢʣʝʪʢʠʪʝ ʩʘ ʟʘʣʝʧʥʘʣʠ ʟʘ ʜʲʥʦʪʦ ʥʘ ʤʘʪʨʘʢʘ (ʭʘʨʘʢʪʝʨʥʦ ʟʘ U-266 ʠ RPMI-8226) 

ʪʝ ʪʨʷʙʚʘ ʧʲʨʚʦ ʜʘ ʩʝ ʦʪʣʝʧʷʪ ʯʨʝʟ ʦʩʪʲʨʛʚʘʥʝ ʩ ʧʦʜʭʦʜʷʱ ʟʘ ʮʝʣʪʘ ʠʥʩʪʨʫʤʝʥʪ. ɺʥʠʤʘ-

ʚʘ ʩʝ ʢʣʝʪʢʠʪʝ ʜʘ ʥʝ ʩʝ ʨʘʟʨʝʜʷʪ ʧʦʚʝʯʝ ʦʪ ʜʦʧʫʩʪʠʤʦʪʦ (0,3-0,4.10
6
 ʢʣ./ml). 

2. ʆʪʩʪʨʘʥʝʥʘʪʘ ʢʣʝʪʲʯʥʘ ʩʫʩʧʝʥʟʠʷ ʤʦʞʝ ʜʘ ʩʝ ʠʟʭʚʲʨʣʠ, ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʟʘʩʝʣʚʘʥʝ 

ʥʘ ʥʦʚ ʤʘʪʨʘʢ ʠʣʠ ʜʘ ʩʝ ʧʦʜʛʦʪʚʠ ʟʘ ʟʘʤʨʘʟʷʚʘʥʝ (ʪ. 2.1.4.). ɺʲʚ ʚʪʦʨʠʷ ʩʣʫʯʘʡ, ʩʣʝʜ 

ʧʨʝʭʚʲʨʣʷʥʝʪʦ Ҁ ʚ ʥʦʚ ʤʘʪʨʘʢ, ʢʲʤ ʥʝʷ ʩʝ ʜʦʙʘʚʷ ʪʦʣʢʦʚʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ, ʪʘʢʘ ʯʝ 

ʛʲʩʪʦʪʘʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʜʘ ʝ ʦʢʦʣʦ 0,3-0,4.10
6
 ʢʣ./ml. 

3. ɸʢʦ ʢʣʝʪʲʯʥʘʪʘ ʩʫʩʧʝʥʟʠʷ ʝ ʩʪʘʥʘʣʘ ʞʲʣʪʘ ʥʘ ʮʚʷʪ, ʝ ʥʝʦʙʭʦʜʠʤʘ ʮʷʣʦʩʪʥʘ ʧʦʜʤʷ-

ʥʘ ʥʘ ʩʨʝʜʘʪʘ, ʢʦʝʪʦ ʩʝ ʧʦʩʪʠʛʘ ʯʨʝʟ ʮʝʥʪʨʦʬʫʛʠʨʘʥʝ (5 ʤʠʥ ʧʨʠ 1 500 ʦʙ./ʤʠʥ) ʠ ʧʦʩ-

ʣʝʜʚʘʱʦ ʨʝʩʫʩʧʝʥʜʠʨʘʥʝ ʥʘ ʫʪʘʡʢʘʪʘ ʦʪ ʢʣʝʪʢʠ ʚ ʧʨʷʩʥʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ. 

ü ɸʜʭʝʨʝʥʪʥʠ ʢʣʝʪʢʠ (SAOS-2): 

1. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʢʦʥʬʣʫʝʥʪʥʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ (ʥʘʜ 90%), ʩʪʘʨʘʪʘ 

ʩʨʝʜʘ ʩʝ ʠʟʩʤʫʢʚʘ. 

2. ʄʦʥʦʩʣʦʷʪ ʦʪ ʢʣʝʪʢʠ ʩʝ ʧʨʦʤʠʚʘ ʩ 5-10 ml ʩʪʝʨʠʣʝʥ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ (PBS). 
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3. ʌʦʩʬʘʪʥʠʷʪ ʙʫʬʝʨ ʩʝ ʠʟʪʝʛʣʷ ʠ ʢʲʤ ʢʣʝʪʢʠʪʝ ʩʝ ʜʦʙʘʚʷ 0,25%-ʝʥ ʨʘʟʪʚʦʨ ʥʘ ʪʨʠʧ-

ʩʠʥ (2,5 ml ʟʘ ʤʘʣʲʢ ʤʘʪʨʘʢ ʠʣʠ 5 ml ʟʘ ʩʨʝʜʥʦ ʛʦʣʷʤ ʦʪ 75 cm
2
). 

4. ʄʘʪʨʘʢʲʪ ʩʝ ʦʩʪʘʚʷ ʚ ʠʥʢʫʙʘʪʦʨʘ ʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʝʟ ʥʷʢʦʣʢʦ ʤʠʥʫʪʠ ʜʦ ʦʪʣʝʧʷʥʝ 

ʥʘ ʢʣʝʪʢʠʪʝ ʦʪ ʜʲʥʦʪʦ. ʇʨʦʮʝʩʲʪ ʤʦʞʝ ʜʘ ʩʝ ʫʩʢʦʨʠ ʯʨʝʟ ʧʦʪʫʧʚʘʥʝ ʥʘ ʜʲʥʦʪʦ ʩ ʨʲʢʘ. 

5. ɼʦʙʘʚʷ ʩʝ ʨʘʚʝʥ ʦʙʝʤ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ, ʩʲʜʲʨʞʘʱʘ FBS, ʟʘ ʜʘ ʩʝ ʧʨʝʢʨʘʪʠ ʜʝʡʩʪ-

ʚʠʝʪʦ ʥʘ ʪʨʠʧʩʠʥʘ ʠ ʜʘ ʥʝ ʩʝ ʫʚʨʝʜʷʪ ʢʣʝʪʢʠʪʝ. 

6. ʆʧʨʝʜʝʣʷ ʩʝ ʛʲʩʪʦʪʘʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʯʨʝʟ ʭʝʤʦʮʠʪʦʤʝʪʲʨ ʥʘ Neubauer. 

7. ʅʝʦʙʭʦʜʠʤʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʲʯʥʘ ʩʫʩʧʝʥʟʠʷ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʮʝʥʪʨʦʬʫʞʥʘ ʝʧʨʫ-

ʚʝʪʢʘ ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘ 5 ʤʠʥʫʪʠ ʧʨʠ 1 500 ʦʙ./ʤʠʥ. 

8. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʪʝʛʣʷ, ʩʣʝʜ ʢʦʝʪʦ ʢʣʝʪʢʠʪʝ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘʪ ʚ ʥʫʞʥʦʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ, ʪʘʢʘ ʯʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʛʲʩʪʦʪʘ ʦʪ ʦʢʦʣʦ 0,1-0,2.10
6
 ʢʣ./ml. 

9. ʂʣʝʪʲʯʥʘʪʘ ʩʫʩʧʝʥʟʠʷ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʤʘʪʨʘʢ ʟʘ ʢʫʣʪʠʚʠʨʘʥʝ, ʢʦʡʪʦ ʩʣʝʜ ʪʦʚʘ ʩʝ 

ʧʦʩʪʘʚʷ ʚ ʠʥʢʫʙʘʪʦʨʘ. 

 

2.1.4. ʂʨʠʦʢʦʥʩʝʨʚʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠ 

1. ʇʨʠʛʦʪʚʷ ʩʝ ʩʨʝʜʘ ʟʘ ʟʘʤʨʘʟʷʚʘʥʝ ʥʘ ʢʣʝʪʢʠ ʩʲʩ ʩʲʩʪʘʚ 90% FBS ʠ 10% ɼʄʉʆ ʠ ʩʝ 

ʜʲʨʞʠ ʧʨʠ 4Áʉ, ʜʦʢʘʪʦ ʜʦʡʜʝ ʤʦʤʝʥʪʲʪ ʟʘ ʫʧʦʪʨʝʙʘʪʘ Ҁ. 

2. ʂʣʝʪʲʯʥʘʪʘ ʢʫʣʪʫʨʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦʜ ʬʘʟʦʚʦ-ʢʦʥʪʨʘʩʪʝʥ ʠʥʚʝʨʪʝʥ ʤʠʢʨʦʩʢʦʧ, ʟʘ 

ʜʘ ʩʝ ʧʦʪʚʲʨʜʠ ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ ʢʦʥʪʘʤʠʥʘʮʠʷ. 

3. ʂʣʝʪʲʯʥʘʪʘ ʩʫʩʧʝʥʟʠʷ ʩʝ ʭʦʤʦʛʝʥʠʟʠʨʘ, ʩʲʦʪʚ. ʘʜʭʝʨʝʥʪʥʠʪʝ ʢʣʝʪʢʠ ʩʝ ʪʨʠʧʩʠʥʠ-

ʨʘʪ ʧʦ ʧʨʦʮʝʜʫʨʘʪʘ, ʦʧʠʩʘʥʘ ʚ ʪ. 2.1.3., ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʛʲʩʪʦʪʘʪʘ ʥʘ ʢʣʝʪʢʠʪʝ. 

4. ɽʧʨʫʚʝʪʢʠʪʝ ʟʘ ʟʘʤʨʘʟʷʚʘʥʝ ʩʝ ʥʘʜʧʠʩʚʘʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ.  

5. ʂʣʝʪʲʯʥʘ ʩʫʩʧʝʥʟʠʷ ʚ ʢʦʣʠʯʝʩʪʚʦ, ʩʲʜʲʨʞʘʱʦ ʞʝʣʘʥʠʷ ʙʨʦʡ ʢʣʝʪʢʠ, ʩʝ ʮʝʥʪʨʦʬʫ-

ʛʠʨʘ 5 ʤʠʥʫʪʠ ʧʨʠ 1 500 ʦʙ./ʤʠʥ. 

6. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʪʝʛʣʷ, ʘ ʫʪʘʡʢʘʪʘ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘ ʚ ʩʨʝʜʘ ʟʘ ʟʘʤʨʘʟʷ-

ʚʘʥʝ ʜʦ ʢʨʘʡʥʘ ʛʲʩʪʦʪʘ 5.10
6
 ʢʣ./ml (ʩʫʩʧʝʥʟʠʦʥʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ) ʠʣʠ 2.10

6
 ʢʣ./ml (ʘʜ-

ʭʝʨʝʥʪʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ). 

7. ɺʲʚ ʚʩʷʢʘ ʦʪ ʧʨʠʛʦʪʚʝʥʠʪʝ ʝʧʨʫʚʝʪʢʠ ʟʘ ʟʘʤʨʘʟʷʚʘʥʝ ʩʝ ʨʘʟʧʨʝʜʝʣʷ ʧʦ 1 ml ʦʪ ʧʦ-

ʣʫʯʝʥʘʪʘ ʢʣʝʪʲʯʥʘ ʩʫʩʧʝʥʟʠʷ. ʈʘʙʦʪʠ ʩʝ ʙʲʨʟʦ. 

8. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʧʦʜʣʘʛʘʪ ʥʘ ʟʘʤʨʘʟʷʚʘʥʝ ï ʧʦʜʨʝʞʜʘʪ ʩʝ ʚ ʩʧʝʮʠʘʣʥʘ ʢʫʪʠʷ ʟʘ ʟʘʤ-

ʨʘʟʷʚʘʥʝ, ʢʦʷʪʦ ʩʝ ʧʦʩʪʘʚʷ ʚʲʚ ʬʨʠʟʝʨ, ʧʦʜʜʲʨʞʘʱ ï80Áʉ. ʊʘʢʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ ʝʧʨʫʚʝ-

ʪʢʠʪʝ ʩʝ ʧʦʥʠʞʘʚʘ ʧʦʩʪʝʧʝʥʥʦ ʩ 1Áʉ/ʤʠʥ ʜʦ ï80Áʉ. 
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9. ʅʘ ʩʣʝʜʚʘʱʠʷ ʜʝʥ ʝʧʨʫʚʝʪʢʠʪʝ ʩʲʩ ʟʘʤʨʘʟʝʥʠʪʝ ʢʣʝʪʢʠ ʩʝ ʠʟʚʘʞʜʘʪ ʦʪ ʢʫʪʠʷʪʘ ʠ ʩʝ 

ʧʨʝʭʚʲʨʣʷʪ ʚʲʚ ʬʨʠʟʝʨ, ʧʦʜʜʲʨʞʘʱ ï150Áʉ. 

 

2.1.5. ʂʫʣʪʠʚʠʨʘʥʝ ʚ ʦʙʱʘ ʩʨʝʜʘ ʥʘ ʬʠʟʠʯʝʩʢʠ ʨʘʟʜʝʣʝʥʠ ʝʜʥʠ ʦʪ ʜʨʫʛʠ 

ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266 ʠ ʦʩʪʝʦʙʣʘʩʪʥʠ SAOS-2 

1. ʇʨʠʛʦʪʚʷ ʩʝ ʩʫʩʧʝʥʟʠʷ ʦʪ ʢʣʝʪʢʠ SAOS-2 ʩ ʛʲʩʪʦʪʘ 1.10
6
 ʢʣ./ml. ʊʷ ʩʝ ʨʘʟʧʨʝʜʝʣʷ 

ʧʦ 0,5 ml ʚ 6 ʷʤʢʠ ʥʘ 24-ʷʤʢʦʚʘ ʧʣʘʢʘ. 

2. ʇʣʘʢʘʪʘ ʩʝ ʧʦʩʪʘʚʷ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37ÁC, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ ʥʘ ʚʲʟ-

ʜʫʭʘ. 

3. ʉʣʝʜ ʧʨʠʣʝʧʚʘʥʝ ʥʘ ʢʣʝʪʢʠʪʝ ʢʲʤ ʜʲʥʦʪʦ, ʚ ʪʨʠ ʦʪ ʷʤʢʠʪʝ ʚʥʠʤʘʪʝʣʥʦ ʩʝ ʧʦʩʪʘʚʷ 

ʧʦ ʝʜʠʥ ʩʪʝʨʠʣʝʥ ʧʦʣʠʢʘʨʙʦʥʘʪʝʥ ʬʠʣʪʲʨ MillicellÈ-PCF ʩ ʜʠʘʤʝʪʲʨ ʥʘ ʧʦʨʠʪʝ 0,4 Õm 

ʪʘʢʘ, ʯʝ ʜʦʣʥʘʪʘ ʤʫ ʯʘʩʪ ʩ ʤʝʤʙʨʘʥʘʪʘ ʜʘ ʝ ʧʦʪʦʧʝʥʘ ʠʟʮʷʣʦ ʚ ʪʝʯʥʘʪʘ ʩʨʝʜʘ. 

4. ʇʨʠʛʦʪʚʷ ʩʝ ʩʫʩʧʝʥʟʠʷ ʦʪ ʢʣʝʪʢʠ U-266 ʩ ʛʲʩʪʦʪʘ 1.10
6
 ʢʣ./ml. ʆʪ ʥʝʷ ʩʝ ʧʨʝʭʚʲʨ-

ʣʷʪ ʧʦ 500 Õl ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʥʘʜ ʤʝʤʙʨʘʥʘʪʘ ʥʘ ʚʩʝʢʠ ʬʠʣʪʲʨ, ʢʘʢʪʦ ʠ ʧʦ 1 ml ʚ 2 ʠʣʠ 

3 ʧʨʘʟʥʠ ʷʤʢʠ. 

5. ʇʣʘʢʘʪʘ ʩʝ ʚʨʲʰʘ ʚ ʠʥʢʫʙʘʪʦʨʘ. 

6. ʏʝʪʠʨʠʜʝʩʝʪ ʠ ʦʩʝʤ ʯʘʩʘ ʧʦ-ʢʲʩʥʦ ʢʫʣʪʠʚʠʨʘʥʝʪʦ ʧʨʠʢʣʶʯʚʘ ʠ ʩʝ ʚʟʠʤʘʪ ʦʪʜʝʣʥʠ 

ʧʨʦʙʠ ʟʘ ʠʤʫʥʦʙʣʦʪ (ʪ. 2.7.1.) ʦʪ ʜʚʘʪʘ ʚʠʜʘ ʢʣʝʪʢʠ, ʢʘʢʪʦ ʦʪ ʷʤʢʠʪʝ ʟʘ ʩʲʚʤʝʩʪʥʦ ʢʫʣ-

ʪʠʚʠʨʘʥʝ, ʪʘʢʘ ʠ ʦʪ ʢʦʥʪʨʦʣʥʠʪʝ ʷʤʢʠ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʢʫʣʪʠʚʠʨʘʥʝ. 

 

2.1.6. ʊʨʠʠʟʤʝʨʥʦ ʢʣʝʪʲʯʥʦ ʢʫʣʪʠʚʠʨʘʥʝ ʚʲʚ ʚʲʨʪʷʱʠ ʩʝ ʙʠʦʨʝʘʢʪʦʨʠ 

1. Eʜʠʥ ʙʠʦʨʝʘʢʪʦʨʝʥ ʤʦʜʫʣ SyntheconÈ ʩʝ ʟʘʧʲʣʚʘ ʩʲʩ ʩʫʩʧʝʥʟʠʷ ʦʪ ʢʣʝʪʢʠ SAOS-2 

ʚ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ. ʅʫʞʥʠ ʩʘ ʦʢʦʣʦ 10-11 ml ʩ ʛʲʩʪʦʪʘ 0,3.10
6
 ʢʣ./ml. 

2. ɹʠʦʨʝʘʢʪʦʨʥʠʷʪ ʤʦʜʫʣ ʩʝ ʧʨʠʢʨʝʧʚʘ ʢʲʤ ʚʲʨʪʷʱʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʠ ʟʘʝʜʥʦ ʩ ʥʝʛʦ ʩʝ 

ʧʦʩʪʘʚʷ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37ÁC, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ ʥʘ ʚʲʟʜʫʭʘ. ʇʫʩʢʘ ʩʝ ʜʘ 

ʩʝ ʚʲʨʪʠ ʥʘ ʙʘʚʥʠ ʦʙʦʨʦʪʠ. 

3. ʉʣʝʜ 24 ʯʘʩʘ ʟʘʧʦʯʚʘ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʤʘʣʢʠ ʩʬʝʨʦʠʜʠ ʦʪ ʢʣʝʪʢʠ 

SAOS-2. ɺ ʭʦʜʘ ʥʘ ʚʨʝʤʝʪʦ ʪʝ ʥʘʨʘʩʪʚʘʪ ʥʘ ʛʦʣʝʤʠʥʘ, ʩʪʘʚʘʪ ʧʦ-ʪʝʞʢʠ ʠ ʟʘʧʦʯʚʘʪ ʜʘ ʧʘ-

ʜʘʪ ʚ ʧʝʨʠʬʝʨʠʷʪʘ ʥʘ ʩʲʜʘ. ɺ ʪʘʢʲʚ ʩʣʫʯʘʡ ʩʢʦʨʦʩʪʪʘ ʥʘ ʚʲʨʪʝʥʝ ʩʝ ʫʩʠʣʚʘ, ʪʘʢʘ ʯʝ ʩʬʝ-

ʨʦʠʜʠʪʝ ʜʘ ʩʝ ʥʘʤʠʨʘʪ ʚ ʩʲʩʪʦʷʥʠʝ ʥʘ ʦʪʥʦʩʠʪʝʣʥʘ ʙʝʟʪʝʛʣʦʚʥʦʩʪ ʠ ʜʘ ʟʘʧʘʟʚʘʪ ʪʨʘʝʢʪʦ-

ʨʠʷ, ʙʣʠʟʢʘ ʜʦ ʮʝʥʪʲʨʘ ʥʘ ʙʠʦʨʝʘʢʪʦʨʥʠʷ ʤʦʜʫʣ. 
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4. ʏʝʪʠʨʠʜʝʩʝʪ ʠ ʦʩʝʤ ʯʘʩʘ ʩʣʝʜ ʥʘʯʘʣʦʪʦ, ʩʨʝʜʘʪʘ ʚ ʙʠʦʨʝʘʢʪʦʨʘ ʩʝ ʦʧʨʝʩʥʷʚʘ ʢʘʪʦ 

ʩʝ ʠʟʪʝʛʣʷʪ 5 ml ʦʪ ʥʝʷ ʠ ʩʝ ʟʘʤʝʩʪʚʘʪ ʩʲʩ ʩʲʱʠʷ ʦʙʝʤ ʧʨʷʩʥʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ. 

5. ʅʘ 72-ʠʷ ʯʘʩ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘʧʲʣʥʦ ʩʝ ʠʟʪʝʛʣʷ ʥʘʣʠʯʥʘʪʘ ʚ ʙʠʦʨʝʘʢʪʦʨʘ ʩʨʝʜʘ, ʢʘʪʦ 

ʩʝ ʚʥʠʤʘʚʘ ʜʘ ʥʝ ʩʝ ʠʟʪʝʛʣʷʪ ʠ ʩʬʝʨʦʠʜʠʪʝ ʦʪ ʢʣʝʪʢʠ. ɹʠʦʨʝʘʢʪʦʨʲʪ ʩʝ ʟʘʧʲʣʚʘ ʩ 10-11 

ml ʧʨʷʩʥʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ ʠʣʠ ʩʫʩʧʝʥʟʠʷ ʦʪ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʚ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ 

(0,03.10
6
 ʢʣ./ml). 

6. ʅʘ 120-ʠʷ ʯʘʩ ʦʪ ʥʘʯʘʣʦʪʦ ʢʫʣʪʠʚʠʨʘʥʝʪʦ ʧʨʠʢʣʶʯʚʘ. ʉʬʝʨʦʠʜʠʪʝ ʦʪ ʢʣʝʪʢʠ ʩʝ 

ʠʟʚʘʞʜʘʪ ʦʪ ʙʠʦʨʝʘʢʪʦʨʘ ʠ ʩʝ ʧʦʜʣʘʛʘʪ ʥʘ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʝʥ ʘʥʘʣʠʟ (ʪ. 2.8.). 

 

2.2. ʀʟʦʣʠʨʘʥʝ ʥʘ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ ʯʨʝʟ ʛʨʘʜʠʝʥʪʥʦ 

ʮʝʥʪʨʦʬʫʛʠʨʘʥʝ 

ɹʝʰʝ ʠʟʧʦʣʟʚʘʥ ʤʝʪʦʜʲʪ ʥʘ ʮʝʥʪʨʦʬʫʛʠʨʘʥʝ ʚ ʧʣʲʪʥʦʩʪʝʥ ʛʨʘʜʠʝʥʪ, ʧʨʠ ʢʦʝʪʦ ʢʣʝʪ-

ʢʠʪʝ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʬʨʘʢʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʛʣʦʪʦ ʠ ʬʦʨʤʘʪʘ ʩʠ. 

ʀʟʦʣʠʨʘʥʝʪʦ ʥʘ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ ʦʪ ʢʦʩʪʥʦ-ʤʦʟʲʯʝʥ ʘʩʧʠʨʘʪ ʦʪ ʧʘʮʠʝʥʪʠ ʩ 

ʄʄ ʙʝʰʝ ʠʟʚʲʨʰʚʘʥʦ ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʠʷ ʧʨʦʪʦʢʦʣ: 

1. ɺ ʜʚʝ ʩʪʝʨʠʣʥʠ 15-ʤʠʣʠʣʠʪʨʦʚʠ ʮʝʥʪʨʦʬʫʞʥʠ ʝʧʨʫʚʝʪʢʠ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 5 ml 

Ficoll-PaqueTM PLUS. 

2. ʊʨʠ ʤʠʣʠʣʠʪʨʘ ʢʦʩʪʥʦ-ʤʦʟʲʯʝʥ ʘʩʧʠʨʘʪ ʩʝ ʩʤʝʩʚʘʪ ʩʲʩ 6 ml ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ. ʇʦ 

4,5 ml ʦʪ ʧʦʣʫʯʝʥʘʪʘ ʩʤʝʩ ʩʝ ʥʘʩʣʦʷʚʘʪ ʤʥʦʛʦ ʙʘʚʥʦ ʚʲʨʭʫ ʧʝʪʪʝ ʤʠʣʠʣʠʪʨʘ Ficoll-Pa-

que. ɿʘ ʮʝʣʪʘ ʝ ʥʘʡ-ʫʜʦʙʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʧʨʠʥʮʦʚʢʘ ʩ ʧʦʜʭʦʜʷʱʘ ʠʛʣʘ. 

3. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 30 ʤʠʥʫʪʠ ʧʨʠ 400 Ĭ g (1 750 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ 

220.97 ʥʘ Hermle). 

4. ʇʦʣʫʯʝʥʠʪʝ ʙʝʣʠ ʧʨʲʩʪʝʥʠ ʦʪ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ (ʬʠʛ. III.3.) ʩʝ ʟʘʩʤʫʢʚʘʪ 

ʚʥʠʤʘʪʝʣʥʦ ʩ ʧʠʧʝʪʘ ʠ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ ʥʦʚʘ ʝʧʨʫʚʝʪʢʘ. ʈʘʟʨʝʞʜʘʪ ʩʝ ʩ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ 

ʚ ʩʲʦʪʥʦʰʝʥʠʝ 1:3. 

5. ʀʟʦʣʠʨʘʥʠʪʝ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ ʩʝ ʧʨʝʙʨʦʷʚʘʪ ʩ ʢʘʤʝʨʘ ʥʘ Neubauer. 

6. ʂʣʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 10 ʤʠʥʫʪʠ ʧʨʠ 150 Ĭ g (1 500 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ F-45-12-

11). 

7. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʪʝʛʣʷ, ʘ ʢʣʝʪʢʠʪʝ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘʪ ʚ ʥʫʞʥʦʪʦ ʢʦʣʠʯʝʩʪ-

ʚʦ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ. 

ɿʘ ʠʟʦʣʠʨʘʥʝ ʥʘ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ ʦʪ ʢʨʲʚ ʦʪ ʫʤʙʠʣʠʢʘʣʥʘ ʚʝʥʘ ʙʝʰʝ ʠʟʧʦʣʟʚʘʥ 

ʩʲʱʠʷʪ ʧʨʦʪʦʢʦʣ ʩ ʤʦʜʠʬʠʢʘʮʠʷ ʚ ʩʪʲʧʢʘ 2. ï ʙʷʭʘ ʩʤʝʩʚʘʥʠ 4,5 ml ʢʨʲʚ ʩ 4,5 ml 

ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ. ʊʘʢʘ ʙʷʭʘ ʠʟʦʣʠʨʘʥʠ ʢʣʝʪʢʠ ʦʪ ʧʨʝʜʦʩʪʘʚʝʥʘ ʢʨʲʚ ʦʪ ʪʨʠ ʨʘʞʜʘʥʠʷ. 
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ʉʣʝʜ ʪʦʚʘ ʪʨʠʪʝ ʧʨʦʙʠ ʦʪ ʠʟʦʣʠʨʘʥʠ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ ʙʷʭʘ ʟʘʤʨʘʟʝʥʠ ʩʧʦʨʝʜ 

ʧʨʦʮʝʜʫʨʘʪʘ, ʦʧʠʩʘʥʘ ʚ ʪ. 2.1.4., ʧʦ ʦʢʦʣʦ 20.10
6
 ʢʣʝʪʢʠ ʥʘ ʝʧʨʫʚʝʪʢʘ. 

 

ʌʠʛ. III.3. ʌʨʘʢʮʠʦʥʠʨʘʥʝ ʥʘ ʢʦʩʪʥʦ-ʤʦʟʲʯʝʥ ʘʩʧʠʨʘʪ ʯʨʝʟ ʛʨʘʜʠʝʥʪʥʦ ʮʝʥʪʨʦʬʫ-

ʛʠʨʘʥʝ. 

 

2.3. ʄʊʊ-ʤʝʪʦʜ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʚʠʪʘʣʥʦʩʪʪʘ ʠ ʧʨʦʣʠʬʝʨʘʪʠʚ-

ʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʢʣʝʪʲʯʥʠʪʝ ʢʫʣʪʫʨʠ 

ʇʨʝʟ 1983 ʛ. Mosmann ʦʧʠʩʚʘ ʢʦʣʦʨʠʤʝʪʨʠʯʝʥ ʤʝʪʦʜ, ʦʩʥʦʚʘʥ ʥʘ ʨʝʜʫʢʮʠʷʪʘ ʥʘ ʪʝʪ-

ʨʘʟʦʣʠʝʚʘʪʘ ʩʦʣ MTT ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʤʠʪʦʭʦʥʜʨʠʘʣʥʠʪʝ ʜʝʭʠʜʨʦʛʝʥʘʟʠ ʚ ʞʠʚʠʪʝ ʢʣʝʪ-

ʢʠ (Mosmann 1983). ɼʝʭʠʜʨʦʛʝʥʘʟʠʪʝ ʪʨʘʥʩʬʦʨʤʠʨʘʪ ʄʊʊ ʜʦ ʚʦʜʦʥʝʨʘʟʪʚʦʨʠʤʠ ʚʠʦʣʝ-

ʪʦʚʠ ʬʦʨʤʘʟʘʥʦʚʠ ʢʨʠʩʪʘʣʠ (ʬʠʛ. III .4.) ʚ ʢʦʣʠʯʝʩʪʚʘ, ʧʨʘʚʦʧʨʦʧʦʨʮʠʦʥʘʣʥʠ ʥʘ ʙʨʦʷ ʥʘ 

ʞʠʟʥʝʩʧʦʩʦʙʥʠʪʝ ʢʣʝʪʢʠ. ɸʙʩʦʨʙʮʠʷʪʘ ʥʘ ʧʨʦʙʠʪʝ ʧʨʠ 550 nm ʝ ʤʷʨʢʘ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠ-

ʷʪʘ ʥʘ ʬʦʨʤʘʟʘʥʘ ʠ ʩʲʦʪʚʝʪʥʦ ʟʘ ʙʨʦʷ ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʠʪʝ ʢʣʝʪʢʠ. ɸʙʩʦʨʙʮʠʷʪʘ ʥʘ ʧʨʦ-

ʙʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʢʘʪʦ ʧʨʦʮʝʥʪ ʦʪ ʪʘʟʠ ʥʘ ʢʦʥʪʨʦʣʘʪʘ. 

 

ʌʠʛ. III .4. ʈʝʜʫʢʮʠʷ ʥʘ ʪʝʪʨʘʟʦʣʠʝʚʘʪʘ ʩʦʣ ʄʊʊ ʜʦ ʬʦʨʤʘʟʘʥ 

400Ҏg, 30 ͣ ͙ͤ
͙ͨͪ му-20 ϲC

ʢʦʩʪʥʦ-ʤʦʟʲʯʝʥ

ʘʩʧʠʨʘʪ

Ficoll-Paque PLUS
Ficoll-Paque PLUS

ʣʠʤʬʦʮʠʪʠ ʠ ʜʨ. 

ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ

ʪʨʦʤʙʦʮʠʪʠ

ʛʨʘʥʫʣʦʮʠʪʠ ʠ

ʝʨʠʪʨʦʮʠʪʠ
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MTT-ʤʝʪʦʜʲʪ ʙʝʰʝ ʧʨʠʣʘʛʘʥ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʚʠʪʘʣʥʦʩʪʪʘ ʠ ʧʨʦʣʠʬʝʨʘʪʠʚʥʘʪʘ ʘʢ-

ʪʠʚʥʦʩʪ ʥʘ ʢʣʝʪʢʠ, ʧʦʜʣʦʞʝʥʠ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ʩ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ ʠʣʠ ʢʦʤʙʠʥʘʮʠʠ ʦʪ 

ʚʝʱʝʩʪʚʘ. ʇʨʠ ʪʦʚʘ ʙʝʰʝ ʩʧʘʟʚʘʥ ʩʣʝʜʥʠʷʪ ʧʨʦʪʦʢʦʣ: 

1. ʂʣʝʪʲʯʥʘ ʩʫʩʧʝʥʟʠʷ, ʜʦʚʝʜʝʥʘ ʜʦ ʛʲʩʪʦʪʘ 0,2.10
6
 ʢʣ./ml ʩ ʧʨʷʩʥʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ 

(10.10
6
 ʢʣ./ml ʟʘ ʧʲʨʚʠʯʥʠ ʢʫʣʪʫʨʠ ʦʪ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ), ʩʝ ʨʘʟʧʨʝʜʝʣʷ ʚ 96-ʷʤʢʦʚʠ ʤʠ-

ʢʨʦʪʠʪʲʨʥʠ ʧʣʘʢʠ ʚ ʦʙʝʤ ʧʦ 100 Õl/ʷʤʢʘ, ʢʘʪʦ ʟʘ ʮʝʣʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʧʦʣʫʘʚʪʦʤʘʪʠʯʥʘ 

ʧʠʧʝʪʘ Eppendorf, ʧʦʜʭʦʜʷʱʘ ʟʘ ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʛʦʣʷʤ ʦʙʝʤ ʪʝʯʥʦʩʪ ʥʘ ʤʥʦʞʝʩʪʚʦ 

ʘʣʠʢʚʦʪʥʠ ʯʘʩʪʠ. ɿʘ ʚʩʷʢʘ ʦʪʜʝʣʥʘ ʛʨʫʧʘ ʧʨʦʙʠ, ʚʢʣ. ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʩʝ ʧʨʝʜ-

ʚʠʞʜʘʪ ʤʝʞʜʫ 8 ʠ 16 ʷʤʢʠ. ʆʩʪʘʚʷ ʩʝ ʝʜʥʘ ʩʚʦʙʦʜʥʘ ʷʤʢʘ ʟʘ ʧʨʘʟʥʘ ʧʨʦʙʘ (ʯʠʩʪʘ ʩʨʝʜʘ 

ʙʝʟ ʢʣʝʪʢʠ) ʧʨʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʪʦ ʠʟʤʝʨʚʘʥʝ. 

2. ʇʣʘʢʠʪʝ ʩʝ ʦʩʪʘʚʷʪ ʟʘ 24 ʯʘʩʘ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37Áʉ, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞ-

ʥʦʩʪ, ʟʘ ʜʘ ʤʦʞʝ ʢʣʝʪʢʠʪʝ ʜʘ ʧʨʝʦʜʦʣʝʷʪ ʩʪʨʝʩʘ ʦʪ ʧʨʝʭʚʲʨʣʷʥʝʪʦ ʠ ʦʪʥʦʚʦ ʜʘ ʚʣʷʟʘʪ ʚ 

ʝʢʩʧʦʥʝʥʮʠʘʣʥʘ ʬʘʟʘ ʥʘ ʨʘʩʪʝʞ. 

3. ʉʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ 24-ʪʝ ʯʘʩʘ ʩʝ ʧʨʠʛʦʪʚʷʪ ʨʘʟʪʚʦʨʠ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ ʩ ʪʘ-

ʢʠʚʘ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʯʝ ʧʨʠ ʧʨʠʙʘʚʷʥʝ ʥʘ 2 Õl ʦʪ ʪʷʭ ʢʲʤ 100 Õl ʢʣʝʪʲʯʥʘ ʩʫʩʧʝʥʟʠʷ ʜʘ 

ʩʝ ʧʦʩʪʠʛʥʝ ʞʝʣʘʥʘʪʘ ʢʨʘʡʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ. 

4. ʂʣʝʪʢʠʪʝ ʩʝ ʪʨʝʪʠʨʘʪ ʩ ʧʦʣʫʘʚʪʦʤʘʪʠʯʥʘ ʧʠʧʝʪʘ Eppendorf, ʢʘʪʦ ʚʲʚ ʚʩʷʢʘ ʷʤʢʘ ʩʝ 

ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 2 Õl ʦʪ ʩʲʦʪʚʝʪʥʠʷ ʨʘʟʪʚʦʨ. 

5. ʇʣʘʢʠʪʝ ʩʝ ʦʩʪʘʚʷʪ ʟʘ 48 ʠʣʠ 72 ʯʘʩʘ ʚ ʠʥʢʫʙʘʪʦʨʘ. 

6. ʊʨʝʪʠʨʘʥʠʪʝ ʢʣʝʪʢʠ ʩʝ ʧʨʦʚʝʨʷʚʘʪ ʝʞʝʜʥʝʚʥʦ ʧʦʜ ʬʘʟʦʚʦ-ʢʦʥʪʨʘʩʪʝʥ ʤʠʢʨʦʩʢʦʧ ʟʘ 

ʥʘʣʠʯʠʝ ʥʘ ʢʦʥʪʘʤʠʥʘʮʠʷ ʠ ʘʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʪʘʢʘʚʘ, ʧʨʦʙʠʪʝ ʩʝ ʠʟʭʚʲʨʣʷʪ. 

7. ʉʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʦʪʦ ʚʨʝʤʝ, ʚʲʚ ʚʩʷʢʘ ʷʤʢʘ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 10 ɛl ʨʘʟ-

ʪʚʦʨ ʥʘ ʄʊʊ. 

8. ʇʣʘʢʘʪʘ ʩʝ ʠʥʢʫʙʠʨʘ 3 ʯʘʩʘ ʧʨʠ 37C, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ ʥʘ ʚʲʟʜʫʭʘ. 

9. ɿʘ ʨʘʟʪʚʘʨʷʥʝ ʥʘ ʦʙʨʘʟʫʚʘʣʠʪʝ ʩʝ ʬʦʨʤʘʟʘʥʦʚʠ ʢʨʠʩʪʘʣʠ, ʚʲʚ ʚʩʷʢʘ ʷʤʢʘ ʩʝ ʦʪʧʠ-

ʧʝʪʠʨʘʪ ʧʦ 110 ɛl 5%-ʝʥ ʨʘʟʪʚʦʨ ʥʘ ʤʨʘʚʯʝʥʘ ʢʠʩʝʣʠʥʘ ʚ ʠʟʦʧʨʦʧʠʣʦʚ ʘʣʢʦʭʦʣ ʠ ʩʝ ʨʘʟ-

ʙʲʨʢʚʘ ʜʦʙʨʝ ʜʦ ʨʘʟʪʚʘʨʷʥʝ ʥʘ ʚʩʠʯʢʠ ʬʦʨʤʘʟʘʥʦʚʠ ʢʨʠʩʪʘʣʠ. 

10. ɺ ʩʚʦʙʦʜʥʘ ʷʤʢʘ ʩʝ ʧʨʠʛʦʪʚʷ ʧʨʘʟʥʘ ʧʨʦʙʘ ʢʘʪʦ ʩʝ ʩʤʝʩʚʘʪ 100 Õl ʭʨʘʥʠʪʝʣʥʘ 

ʩʨʝʜʘ, 10 Õl ʨʘʟʪʚʦʨ ʥʘ ʄʊʊ ʠ 110 ɛl 5%-ʝʥ ʨʘʟʪʚʦʨ ʥʘ ʤʨʘʚʯʝʥʘ ʢʠʩʝʣʠʥʘ ʚ ʠʟʦʧʨʦʧʠʣ-

ʦʚ ʘʣʢʦʭʦʣ. 

11. ɸʢʦ ʚ ʷʤʢʠʪʝ ʠʤʘ ʤʝʭʫʨʯʝʪʘ, ʪʝ ʩʝ ʦʪʩʪʨʘʥʷʚʘʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʚʨʲʭʯʝ, ʥʘʪʦʧʝʥʦ ʚ 

ʠʟʦʘʤʠʣʦʚ ʘʣʢʦʭʦʣ, ʟʘ ʜʘ ʥʝ ʧʦʧʨʝʯʘʪ ʥʘ ʪʦʯʥʦʪʦ ʠʟʤʝʨʚʘʥʝ ʥʘ ʘʙʩʦʨʙʮʠʷʪʘ. 

12. ʇʣʘʢʘʪʘ ʩʝ ʨʘʟʢʣʘʱʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 10 s. 

13. ʀʟʤʝʨʚʘ ʩʝ ʘʙʩʦʨʙʮʠʷʪʘ ʧʨʠ ʜʲʣʞʠʥʘ ʥʘ ʚʲʣʥʘʪʘ 550 nm. 
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14. ʇʦʣʫʯʝʥʠʪʝ ʦʧʠʪʥʠ ʨʝʟʫʣʪʘʪʠ ʩʝ ʦʙʨʘʙʦʪʚʘʪ ʯʨʝʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ ʩ ʧʦʤʦ-

ʱʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ GraphPad Prism 5.0. ʅʘʡ-ʥʘʧʨʝʜ ʩʝ ʠʟʯʠʩʣʷʚʘ ʬʨʘʢʮʠʷʪʘ ʥʘ ʞʠʟʥʝ-

ʩʧʦʩʦʙʥʠʪʝ/ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʚ ʦʪʜʝʣʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʛʨʫʧʠ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠ-

ʨʘʥʘʪʘ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ, ʢʘʪʦ ʩʲʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʩʨʝʜʥʠʪʝ ʘʙʩʦʨʙʮʠʠ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ 

ʧʨʦʙʠ, ʠʟʨʘʟʝʥʦ ʚ ʧʨʦʮʝʥʪʠ: 

 

ʉʣʝʜ ʪʦʚʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʩʪʘʥʜʘʨʪʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. ʇʨʘʚʠ ʩʝ 

ʘʥʘʣʠʟ ʟʘ ʟʥʘʯʠʤʦʩʪʪʘ ʥʘ ʨʘʟʣʠʯʠʷʪʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ ʯʨʝʟ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʪʝʩʪ ʥʘ Mann-Whitney. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʝ ʧʦʣʫʯʘʚʘ 

ʛʨʘʬʠʢʘ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ-ʝʬʝʢʪ. ʀʟʚʝʞʜʘ ʩʝ ʠ ʟʘʚʠʩʠʤʦʩʪʪʘ lg(ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ)-ʝʬʝʢʪ, ʦʪ ʢʦʷʪʦ ʩʝ ʠʟʯʠʩʣʷʚʘ IC50-ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʦʪʦ ʚʝʱʝʩʪʚʦ ʩʧʨʷʤʦ 

ʩʲʦʪʚʝʪʥʠʪʝ ʢʣʝʪʢʠ. ʆʧʨʝʜʝʣʷ ʩʝ ʠ 95% ʜʦʚʝʨʠʪʝʣʝʥ ʠʥʪʝʨʚʘʣ ʥʘ IC50. 

ɺ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʢʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʜʚʝ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ, ʩʝ 

ʧʨʘʚʠ ʦʮʝʥʢʘ ʥʘ ʢʦʤʙʠʥʘʮʠʦʥʥʠʷ ʝʬʝʢʪ ʧʦ ʤʝʪʦʜʘ ʥʘ Webb (Webb 1963). ʆʧʠʪʥʦ 

ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʦʤʙʠʥʘʮʠʷʪʘ 

(SFA+B(ʥʘʙʣ.)), ʩʝ ʩʨʘʚʥʷʚʘʪ ʩ ʦʯʘʢʚʘʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ, ʢʦʠʪʦ 

ʙʠʭʘ ʙʠʣʠ ʦʪʯʝʪʝʥʠ, ʘʢʦ ʜʘʜʝʥʘ ʢʦʤʙʠʥʘʮʠʷ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʘʜʠʪʠʚʝʥ ʝʬʝʢʪ 

(SFA+B(ʦʯ.)). ʊʝʟʠ ʦʯʘʢʚʘʥʠ ʩʪʦʡʥʦʩʪʠ ʩʝ ʠʟʯʠʩʣʷʚʘʪ ʧʦ ʩʣʝʜʥʘʪʘ ʬʦʨʤʫʣʘ, ʢʲʜʝʪʦ ʩʲʩ 

SFA ʠ SFB ʩʘ ʦʟʥʘʯʝʥʠ ʧʨʦʮʝʥʪʥʠʪʝ ʬʨʘʢʮʠʠ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʩʣʝʜ ʩʘʤʦʩʪʦʷʪʝʣ-

ʥʦ ʪʨʝʪʠʨʘʥʝ ʩ ʚʝʱʝʩʪʚʦʪʦ A ʠʣʠ B ʩʧʨʷʤʦ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʚ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪ-

ʨʦʣʘ: 

 

ʉʪʘʥʜʘʨʪʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ (S) ʥʘ ʦʯʘʢʚʘʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʩʝ 

ʠʟʯʠʩʣʷʚʘ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

 

ʂʘʪʦ ʢʨʠʪʝʨʠʡ ʟʘ ʟʥʘʯʠʤʦʩʪʪʘ ʥʘ ʨʘʟʣʠʯʠʷʪʘ ʤʝʞʜʫ (SFA+B(ʥʘʙʣ.)) ʠ (SFA+B(ʦʯ.)) ʩʝ ʧʨʠ-

ʝʤʘ ʥʝʟʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʪʝʭʥʠʪʝ 95% ʠʣʠ 99% ʜʦʚʝʨʠʪʝʣʥʠ ʠʥʪʝʨʚʘʣʠ ï ʩʲʦʪʚ. P < 0,05 

ʠʣʠ P < 0,01. ɸʢʦ ʧʨʠ P < 0,05 ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʧʦʣʫʯʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʟʘ ʧʨʝʞʠʚʷʝʤʦʩʪ-

ʪʘ ʝ ʧʦʜ 70% ʦʪ ʦʯʘʢʚʘʥʘʪʘ, ʢʦʤʙʠʥʘʮʠʦʥʥʠʷʪ ʝʬʝʢʪ ʩʝ ʢʚʘʣʠʬʠʮʠʨʘ ʢʘʪʦ ʧʦʪʝʥʮʠʨʘʱ 



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 

104 
 

ʩʠʥʝʨʛʠʟʲʤ, ʘ ʘʢʦ ʝ ʥʘʜ 130% ʦʪ ʦʯʘʢʚʘʥʘʪʘ ï ʢʘʪʦ ʘʥʪʘʛʦʥʠʟʲʤ. ɸʢʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʩʘ-

ʤʦ ʧʦ ʝʜʥʘ ʠʣʠ ʜʚʝ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ ʚʩʷʢʦ ʚʝʱʝʩʪʚʦ ʝ ʥʘʡ-ʫʜʘʯʥʦ ʨʝʟʫʣʪʘʪʠʪʝ 

ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʧʦʜ ʬʦʨʤʘ ʥʘ ʩʪʲʣʙʯʝʩʪʘ ʜʠʘʛʨʘʤʘ. 

ɸʣʪʝʨʥʘʪʠʚʝʥ ʥʘʯʠʥ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʢʦʤʙʠʥʘʮʠʦʥʥʠʪʝ ʝʬʝʢʪʠ, ʥʦ ʙʘʟʠʨʘʥ ʥʘ ʩʲ-

ʱʠʷ ʧʨʠʥʮʠʧ, ʝ ʚʲʟʤʦʞʝʥ ʚ ʩʣʫʯʘʠʪʝ ʢʦʛʘʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʝʜʥʦʪʦ ʚʝʱʝʩʪʚʦ (ʥʘʧʨ. 

ɸ) ʝ ʝʜʥʘ ʠ ʩʲʱʘ, ʘ ʩʝ ʚʘʨʠʨʘ ʩʘʤʦ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʜʨʫʛʦʪʦ ʚʝʱʝʩʪʚʦ (B). ɺ ʪʦʟʠ 

ʩʣʫʯʘʡ SFA+B(ʥʘʙʣ.) ʤʦʞʝ ʜʘ ʩʝ ʠʟʯʠʩʣʠ ʥʝ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʘ ʩʧʨʷʤʦ ʢʦʥ-

ʪʨʦʣʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʘʤʦ ʩ ʚʝʱʝʩʪʚʦʪʦ A. ʇʨʠ ʪʦʟʠ ʥʘʯʠʥ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝ ʠ ʧʨʠ ʥʘʣʠʯʠʝ 

ʥʘ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʢʨʠʚʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ-ʝʬʝʢʪ ʟʘ ʢʦʤʙʠʥʘʮʠʷʪʘ ʱʝ ʣʝʞʠ 

ʚʲʨʭʫ ʢʨʠʚʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ-ʝʬʝʢʪ ʟʘ ʚʝʱʝʩʪʚʦʪʦ B. ɸʢʦ ʢʦʤʙʠʥʘʮʠʷʪʘ ʠʤʘ ʧʦ-ʩʠʣʝʥ 

ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʩʫʤʠʨʘʥʝ ʥʘ ʝʬʝʢʪʠʪʝ 

ʥʘ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ, ʪʦ ʢʨʠʚʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ-ʝʬʝʢʪ ʟʘ ʢʦʤʙʠʥʘʮʠʷʪʘ ʱʝ ʣʝʞʠ ʧʦʜ ʢʨʠ-

ʚʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ-ʝʬʝʢʪ ʟʘ ʚʝʱʝʩʪʚʦʪʦ B, ʢʘʪʦ ʦʪʥʦʚʦ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʚ ʩʪʦʡʥʦʩʪʠʪʝ 

ʧʦ-ʛʦʣʷʤʘ ʦʪ 30% ʩʝ ʧʨʠʝʤʘ ʟʘ ʢʨʠʪʝʨʠʡ ʟʘ ʧʦʪʝʥʮʠʨʘʱ ʩʠʥʝʨʛʠʟʲʤ. ɸʢʦ ʢʦʤʙʠʥʘʮʠʷʪʘ 

ʠʤʘ ʧʦ-ʩʣʘʙ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʩʫʤʠʨʘʥʝ 

ʥʘ ʝʬʝʢʪʠʪʝ ʥʘ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ, ʪʦ ʢʨʠʚʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ-ʝʬʝʢʪ ʟʘ ʢʦʤʙʠʥʘʮʠʷʪʘ ʱʝ 

ʣʝʞʠ ʥʘʜ ʢʨʠʚʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ-ʝʬʝʢʪ ʟʘ ʚʝʱʝʩʪʚʦʪʦ B, ʢʘʪʦ ʦʪʥʦʚʦ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʚ 

ʩʪʦʡʥʦʩʪʠʪʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ 30% ʩʝ ʧʨʠʝʤʘ ʟʘ ʢʨʠʪʝʨʠʡ ʟʘ ʘʥʪʘʛʦʥʠʟʲʤ. 

ʇʦ-ʦʩʦʙʝʥʦ ʙʝʰʝ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʄʊʊ-ʤʝʪʦʜʘ ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʙʝʰʝ ʠʟʩʣʝʜʚʘʥʦ 

ʧʦʚʣʠʷʚʘʥʝʪʦ ʥʘ ʭʠʤʠʦʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʢʦʥʜʠ-

ʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʦʪ ʜʨʫʛʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ (ʩʨʝʜʘ, ʚ ʢʦʷʪʦ ʝ ʦʪʛʣʝʞʜʘʥʘ ʜʨʫʛʘ ʢʣʝʪʲʯʥʘ 

ʣʠʥʠʷ): 

1. ʂʣʝʪʢʠʪʝ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʩʝ ʟʘʩʷʚʘʪ ʧʨʠ ʧʲʨʚʦʥʘʯʘʣʥʘ ʛʲ-

ʩʪʦʪʘ 0,5.10
6
 ʢʣ./ml (ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ) ʠʣʠ 2,67.10

4
 ʢʣ./cm

2
 (SAOS-2) ʚ ʝʜʠʥ ʠʣʠ ʥʷʢʦʣ-

ʢʦ ʤʘʪʨʘʢʘ. 

2. ʄʘʪʨʘʮʠʪʝ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ ʩʪʘʥʜʘʨʪʥʠ ʫʩʣʦʚʠʷ (37 C, 5% CO2 ʠ ʤʘʢ-

ʩʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ ʥʘ ʚʲʟʜʫʭʘ). ʇʝʨʠʦʜʠʯʥʦ ʩʝ ʜʦʙʘʚʷ ʦʱʝ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ ʚʲʚ ʚʩʠʯʢʠ 

ʤʘʪʨʘʮʠ ʜʦ ʟʘʧʲʣʚʘʥʝ ʥʘ ʜʦʧʫʩʪʠʤʠʷ ʠʤ ʦʙʝʤ. ʂʫʣʪʠʚʠʨʘʥʝʪʦ ʧʨʦʜʲʣʞʘʚʘ ʜʦ ʜʦʩʪʠʛʘʥʝ 

ʥʘ ʤʘʢʩʠʤʘʣʥʘ ʛʲʩʪʦʪʘ ʥʘ ʩʫʩʧʝʥʟʠʦʥʥʠʪʝ ʢʣʝʪʢʠ ʠʣʠ ʜʦ 100% ʢʦʥʬʣʫʝʥʪʥʦʩʪ ʥʘ ʘʜʭʝ-

ʟʠʦʥʥʠʪʝ ʢʣʝʪʢʠ. 

3. ʂʫʣʪʫʨʘʣʥʘʪʘ ʩʨʝʜʘ ʦʪ ʚʩʠʯʢʠ ʤʘʪʨʘʮʠ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʝʜʥʘ ʠʣʠ ʥʷʢʦʣʢʦ ʮʝʥʪʨʦ-

ʬʫʞʥʠ ʝʧʨʫʚʝʪʢʠ. ʊʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫʪʠ ʧʨʠ 1 500 ʦʙ./ʤʠʥ. 

4. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʦʪ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʧʨʝʢʘʨʚʘ ʧʨʝʟ ʬʠʣʪʲʨ ʩ ʜʠʘʤʝʪʲʨ ʥʘ 
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ʧʦʨʠʪʝ 0,4 Õm ʠ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʥʦʚʘ ʝʧʨʫʚʝʪʢʘ. ʄʦʞʝ ʜʘ ʩʝ ʟʘʤʨʘʟʠ ʧʨʠ ī80 C. 

5. ʂʣʝʪʢʠʪʝ, ʧʦʜʣʝʞʘʱʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝ, ʩʝ ʜʦʚʝʞʜʘʪ ʜʦ ʛʲʩʪʦʪʘ 0,4.10
6
 ʢʣ./ml ʩ 

ʧʨʷʩʥʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ ʠ ʩʝ ʨʘʟʧʨʝʜʝʣʷʪ ʚ 96-ʷʤʢʦʚʠ ʤʠʢʨʦʪʠʪʲʨʥʠ ʧʣʘʢʠ ʚ ʦʙʝʤ ʧʦ 

100 Õl/ʷʤʢʘ, ʢʘʪʦ ʟʘ ʮʝʣʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʧʦʣʫʘʚʪʦʤʘʪʠʯʥʘ ʧʠʧʝʪʘ Eppendorf, ʧʦʜʭʦʜʷʱʘ ʟʘ 

ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʛʦʣʷʤ ʦʙʝʤ ʪʝʯʥʦʩʪ ʥʘ ʤʥʦʞʝʩʪʚʦ ʘʣʠʢʚʦʪʥʠ ʯʘʩʪʠ. ɿʘ ʚʩʷʢʘ ʦʪʜʝʣʥʘ 

ʛʨʫʧʘ ʧʨʦʙʠ, ʚʢʣ. ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʩʝ ʧʨʝʜʚʠʞʜʘʪ ʤʝʞʜʫ 8 ʠ 16 ʷʤʢʠ. ʆʩʪʘʚʷ ʩʝ 

ʝʜʥʘ ʩʚʦʙʦʜʥʘ ʷʤʢʘ ʟʘ ʧʨʘʟʥʘ ʧʨʦʙʘ (ʯʠʩʪʘ ʩʨʝʜʘ ʙʝʟ ʢʣʝʪʢʠ) ʧʨʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯ-

ʥʦʪʦ ʠʟʤʝʨʚʘʥʝ. 

6. ʇʣʘʢʠʪʝ ʩʝ ʦʩʪʘʚʷʪ ʟʘ 24 ʯʘʩʘ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37Áʉ, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞ-

ʥʦʩʪ, ʟʘ ʜʘ ʤʦʞʝ ʢʣʝʪʢʠʪʝ ʜʘ ʧʨʝʦʜʦʣʝʷʪ ʩʪʨʝʩʘ ʦʪ ʧʨʝʭʚʲʨʣʷʥʝʪʦ ʠ ʦʪʥʦʚʦ ʜʘ ʚʣʷʟʘʪ ʚ 

ʝʢʩʧʦʥʝʥʮʠʘʣʥʘ ʬʘʟʘ ʥʘ ʨʘʩʪʝʞ. 

7. ʉʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ 24-ʪʝ ʯʘʩʘ ʠ ʩʣʝʜ ʭʦʤʦʛʝʥʠʟʠʨʘʥʝ ʩʝ ʠʟʪʝʛʣʷʪ ʧʦ 50 Õl ʦʪ ʩʲʜʲʨ-

ʞʘʥʠʝʪʦ ʥʘ ʚʩʷʢʘ ʷʤʢʘ. ɺ ʷʤʢʠʪʝ, ʦʧʨʝʜʝʣʝʥʠ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠ ʢʦʥʪʨʦʣʠ ʠ ʟʘ ʢʦʥʪʨʦʣʠ, 

ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ ʩ ʮʠʪʦʩʪʘʪʠʢ, ʩʝ ʧʨʠʙʘʚʷʪ ʧʦ 50 Õl ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʦʪ ʩʲʱʘʪʘ 

ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ. ɺ ʷʤʢʠʪʝ, ʦʧʨʝʜʝʣʝʥʠ ʟʘ ʢʦʥʪʨʦʣʠ, ʠʟʣʦʞʝʥʠ ʩʘʤʦ ʥʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ 

ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʦʪ ʜʨʫʛʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ, ʢʘʢʪʦ ʠ ʚ ʷʤʢʠʪʝ, ʦʧʨʝʜʝʣʝʥʠ ʟʘ ʠʟ-

ʩʣʝʜʚʘʥʝ ʥʘ ʢʦʤʙʠʥʘʮʠʦʥʥʠʷ ʝʬʝʢʪ, ʩʝ ʧʨʠʙʘʚʷʪ ʧʦ 50 Õl ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʦʪ ʜʨʫ-

ʛʘʪʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ. 

8. ʇʨʠʛʦʪʚʷʪ ʩʝ ʨʘʟʪʚʦʨʠ ʥʘ ʠʟʩʣʝʜʚʘʥʦʪʦ ʚʝʱʝʩʪʚʦ ʩ ʪʘʢʠʚʘ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʯʝ ʧʨʠ 

ʧʨʠʙʘʚʷʥʝ ʥʘ 2 Õl ʦʪ ʪʷʭ ʢʲʤ 100 Õl ʢʣʝʪʲʯʥʘ ʩʫʩʧʝʥʟʠʷ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʞʝʣʘʥʘʪʘ ʢʨʘʡʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ. ʆʧʨʝʜʝʣʝʥʠʪʝ ʷʤʢʠ ʩʝ ʪʨʝʪʠʨʘʪ ʩ ʧʦ 2 Õl ʦʪ ʩʲʦʪʚʝʪʥʠʷ ʨʘʟʪʚʦʨ. 

9. ʉʣʝʜʚʘ ʩʝ ʩʪʘʥʜʘʨʪʥʠʷ ʧʨʦʪʦʢʦʣ ʟʘ ʄʊʊ-ʤʝʪʦʜʘ, ʟʘʧʦʯʚʘʡʢʠ ʦʪ ʩʪʲʧʢʘ 5. ʥʘʪʘʪʲʢ. 

MTT-ʤʝʪʦʜʲʪ ʙʝʰʝ ʠʟʧʦʣʟʚʘʥ ʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ ʩʣʝʜ 

ʪʨʘʥʩʬʝʢʮʠʷ. ɺ ʩʣʫʯʘʷ ʙʷʭʘ ʚʟʠʤʘʥʠ ʘʣʠʢʚʦʪʠ ʧʦ 100 Õl ʦʪ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʠ ʦʪ ʢʦʥʪ-

ʨʦʣʥʠʪʝ ʢʣʝʪʢʠ ʠ ʙʷʭʘ ʟʘʩʘʞʜʘʥʠ ʚ 96-ʷʤʢʦʚʘ ʧʣʘʢʘ. ɺʝʜʥʘʛʘ ʩʣʝʜ ʪʦʚʘ ʚʲʚ ʚʩʷʢʘ ʷʤʢʘ 

ʙʷʭʘ ʦʪʧʠʧʝʪʠʨʘʥʠ ʧʦ 10 ɛl ʨʘʟʪʚʦʨ ʥʘ ʄʊʊ. ʉʣʝʜ ʪʦʚʘ ʙʝʰʝ ʩʣʝʜʚʘʥ ʩʪʘʥʜʘʨʪʥʠʷ ʧʨʦ-

ʪʦʢʦʣ ʟʘ ʄʊʊ-ʤʝʪʦʜʘ, ʟʘʧʦʯʚʘʡʢʠ ʦʪ ʩʪʲʧʢʘ 8. ʥʘʪʘʪʲʢ. ʉʲʱʘʪʘ ʩʭʝʤʘ ʥʘ ʨʘʙʦʪʘ ʙʝʰʝ 

ʧʨʠʣʘʛʘʥʘ ʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ Erufosine ʧʨʠ 

ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʤʠʛʨʘʮʠʦʥʝʥ ʪʝʩʪ (ʪ. 2.5.). ɺ ʩʣʫʯʘʷ ʙʷʭʘ ʚʟʠʤʘʥʠ ʘʣʠʢʚʦʪʠ ʧʦ 100 Õl ʦʪ 

ʢʣʝʪʲʯʥʠʪʝ ʩʫʩʧʝʥʟʠʠ ʦʪ ʥʝʤʠʛʨʠʨʘʣʠ ʢʣʝʪʢʠ, ʪʨʝʪʠʨʘʥʠ ʠʣʠ ʥʝ, ʦʩʪʘʥʘʣʠ ʚ ʛʦʨʥʠʪʝ 

ʦʪʩʝʮʠ ʥʘ ʬʠʣʪʨʠʪʝ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʤʠʛʨʘʮʠʷʪʘ. 
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2.4. ʆʮʝʥʷʚʘʥʝ ʥʘ ʢʣʦʥʦʛʝʥʥʦʩʪʪʘ ʥʘ ʭʝʤʦʧʦʝʪʠʯʥʠ ʧʨʦʛʝʥʠ-

ʪʦʨʠ, ʠʟʦʣʠʨʘʥʠ ʦʪ ʫʤʙʠʣʠʢʘʣʥʘ ʢʨʲʚ 

ɿʘ ʜʘ ʧʦʝʤʘʪ ʧʦ ʧʲʪʷ ʥʘ ʜʠʬʝʨʝʥʮʠʘʮʠʷʪʘ ʠ ʜʘ ʦʙʨʘʟʫʚʘʪ ʩʲʦʪʚʝʪʥʠ ʧʦ ʪʠʧ ʢʦʣʦʥʠʠ 

in vitro, ʭʝʤʦʧʦʝʪʠʯʥʠʪʝ ʩʪʚʦʣʦʚʠ ʢʣʝʪʢʠ ʩʝ ʥʫʞʜʘʷʪ ʦʪ ʩʧʝʮʠʘʣʥʘ ʧʦʣʫʪʚʲʨʜʘ ʭʨʘʥʠ-

ʪʝʣʥʘ ʩʨʝʜʘ, ʦʙʦʛʘʪʝʥʘ ʩ ʨʘʩʪʝʞʥʠ ʠ ʜʠʬʝʨʝʥʮʠʨʘʱʠ ʬʘʢʪʦʨʠ. ʊʘʢʘʚʘ ʩʨʝʜʘ ʝ Metho-

CultÈ GF H4434, ʢʦʷʪʦ ʦʩʠʛʫʨʷʚʘ ʦʧʪʠʤʘʣʝʥ ʨʘʩʪʝʞ ʥʘ ʝʨʠʪʨʦʠʜʥʠʪʝ ʧʨʦʛʝʥʠʪʦʨʠ 

(CFU-E ʠ BFU-E), ʛʨʘʥʫʣʦʮʠʪʥʦ-ʤʘʢʨʦʬʘʛʝʘʣʥʠʪʝ ʧʨʦʛʝʥʠʪʦʨʠ (CFU-GM, CFU-M ʠ 

CFU-G) ʠ ʤʫʣʪʠʧʦʪʝʥʪʥʠʪʝ ʛʨʘʥʫʣʦʮʠʪʥʦ-ʝʨʠʪʨʦʠʜʥʦ-ʤʘʢʨʦʬʘʛʝʘʣʥʦ-ʤʝʛʘʢʘʨʠʦʮʠʪʥʠ 

ʧʨʦʛʝʥʠʪʦʨʠ (CFU-GEMM). ʉʨʝʜʘʪʘ ʩʝ ʩʲʭʨʘʥʷʚʘ ʧʨʠ ï20Áʉ, ʥʦ ʥʝ ʙʠʚʘ ʜʘ ʙʲʜʝ ʤʥʦʛʦ-

ʢʨʘʪʥʦ ʨʘʟʤʨʘʟʷʚʘʥʘ ʠ ʟʘʤʨʘʟʷʚʘʥʘ. ɽʪʦ ʟʘʱʦ, ʩʣʝʜ ʨʘʟʤʨʘʟʷʚʘʥʝ ʠ ʮʷʣʦʩʪʥʦ ʨʘʟʙʲʨʢʚʘ-

ʥʝ ʯʨʝʟ ʠʥʪʝʥʟʠʚʥʦ ʨʘʟʢʣʘʱʘʥʝ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 1-2 ʤʠʥʫʪʠ, ʪʷ ʙʝʰʝ ʧʦʨʮʠʦʥʠʨʘʥʘ ʥʘ 

ʘʣʠʢʚʦʪʥʠ ʯʘʩʪʠ ʧʦ 1,2 ml ʚ ʩʪʝʨʠʣʥʠ ʝʧʨʫʚʝʪʢʠ ʠ ʟʘʤʨʘʟʝʥʘ ʧʨʠ ï20Áʉ. 

ʉʘʤʠʷʪ ʝʢʩʧʝʨʠʤʝʥʪ ʟʘ ʦʮʝʥʢʘ ʥʘ ʢʣʦʥʦʛʝʥʥʦʩʪʪʘ ʙʝʰʝ ʧʨʦʚʝʜʝʥ ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʠʷ 

ʧʨʦʪʦʢʦʣ: 

1. ɺʟʠʤʘ ʩʝ ʝʧʨʫʚʝʪʢʘ ʩʲʩ ʟʘʤʨʘʟʝʥʠ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ ʦʪ ʫʤʙʠʣʠʢʘʣʥʘ ʢʨʲʚ ʠ 

ʩʝ ʧʦʩʪʘʚʷ ʧʨʠ 37C ʜʦ ʨʘʟʤʨʘʟʷʚʘʥʝ ʥʘ ʢʣʝʪʲʯʥʘʪʘ ʩʫʩʧʝʥʟʠʷ. 

2. ʂʣʝʪʲʯʥʘʪʘ ʩʫʩʧʝʥʟʠʷ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʮʝʥʪʨʦʬʫʞʥʘ ʝʧʨʫʚʝʪʢʘ ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘ 5 

ʤʠʥʫʪʠ ʧʨʠ 1500 ʦʙ./ʤʠʥ. 

3. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʩʤʫʢʚʘ, ʘ ʫʪʘʡʢʘʪʘ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘ ʚ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ 

RPMI-1640, ʦʙʦʛʘʪʝʥʘ ʩ FBS (ʢʨʘʡʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 10%) ʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʪʦʧʣʝʥʘ ʜʦ 

37ÁC, ʪʘʢʘ, ʯʝ ʛʲʩʪʦʪʘʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʜʘ ʝ ʦʢʦʣʦ 4-5.10
6
 ʢʣ./ml. 

4. ʇʦʣʫʯʝʥʘʪʘ ʢʣʝʪʲʯʥʘ ʩʫʩʧʝʥʟʠʷ ʩʝ ʨʘʟʧʨʝʜʝʣʷ ʧʦ 1,5 ml ʚ ʷʤʢʠʪʝ ʥʘ 24-ʷʤʢʦʚʘ 

ʧʣʘʢʘ. 

5. ʇʣʘʢʘʪʘ ʩʝ ʠʥʢʫʙʠʨʘ 24 ʯʘʩʘ ʧʨʠ 37ÁC, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ ʥʘ ʚʲʟʜʫ-

ʭʘ. 

6. ʉʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ 24-ʪʝ ʯʘʩʘ, ʢʣʝʪʢʠʪʝ ʩʝ ʪʨʝʪʠʨʘʪ ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʚʝʱʝʩʪʚʘ ʚ 

ʦʧʨʝʜʝʣʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʪʦ ʩʝ ʦʩʪʘʚʷʪ ʠ ʥʝʪʨʝʪʠʨʘʥʠ ʢʦʥʪʨʦʣʠ. 

7. ʇʣʘʢʘʪʘ ʩʝ ʦʩʪʘʚʷ ʚ ʠʥʢʫʙʘʪʦʨʘ ʟʘ ʦʱʝ 24 ʯʘʩʘ. ʅʝʦʙʭʦʜʠʤʠʷʪ ʙʨʦʡ ʝʧʨʫʚʝʪʢʠ ʩ ʧʦ 

1,2 ml MethoCultÈ GF H4434 (ʧʦ ʝʜʥʘ ʝʧʨʫʚʝʪʢʘ ʥʘ ʷʤʢʘ) ʩʝ ʠʟʚʘʞʜʘʪ ʦʪ ʬʨʠʟʝʨʘ ʠ ʩʝ 

ʧʨʝʤʝʩʪʚʘʪ ʚ ʭʣʘʜʠʣʥʠʢ ʧʨʠ +4ÁC, ʟʘ ʜʘ ʩʝ ʨʘʟʤʨʘʟʷʪ ʧʦʩʪʝʧʝʥʥʦ ʜʦ ʩʣʝʜʚʘʱʠʷ ʜʝʥ. 

8. ʉʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ 24-ʪʝ ʯʘʩʘ, ʢʣʝʪʢʠʪʝ ʩʝ ʧʨʝʙʨʦʷʚʘʪ ʠ ʦʪ ʚʩʷʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ 

ʛʨʫʧʘ ʩʝ ʧʨʠʛʦʪʚʷ ʢʣʝʪʲʯʥʘ ʩʫʩʧʝʥʟʠʷ ʩ ʛʲʩʪʦʪʘ 0,5.10
6
 ʢʣ./ml ʯʨʝʟ ʨʘʟʨʝʞʜʘʥʝ ʩ ʪʝʯʥʘ 



III. ʄʘʪʝʨʠʘʣʠ ʠ ʤʝʪʦʜʠ ï ʄʝʪʦʜʠ 

107 
 

ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ. 

9. ɽʧʨʫʚʝʪʢʠʪʝ ʩ ʨʘʟʤʨʘʟʝʥʘʪʘ ʩʨʝʜʘ MethoCultÈ GF H4434 ʩʝ ʥʘʜʧʠʩʚʘʪ ʠ ʢʲʤ ʚʩʷʢʘ 

ʩʝ ʧʨʠʙʘʚʷʪ 120 Õl ʦʪ ʩʲʦʪʚʝʪʩʪʚʘʱʘʪʘ Ҁ ʢʣʝʪʲʯʥʘ ʩʫʩʧʝʥʟʠʷ, ʧʦʣʫʯʝʥʘ ʚ ʩʪʲʧʢʘ 8. 

10. ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʝʧʨʫʚʝʪʢʠʪʝ ʩʝ ʨʘʟʤʝʩʚʘ ʜʦʙʨʝ ʯʨʝʟ Ăʚʦʨʪʝʢʩʠʨʘʥʝò, ʩʣʝʜ ʢʦʝʪʦ 

ʝʧʨʫʚʝʪʢʠʪʝ ʩʝ ʦʩʪʘʚʷʪ ʚ ʧʦʢʦʡ ʦʪ 2 ʜʦ 5 ʤʠʥʫʪʠ, ʟʘ ʜʘ ʩʝ ʧʨʝʤʘʭʥʘʪ ʦʙʨʘʟʫʚʘʣʠʪʝ ʩʝ 

ʤʝʭʫʨʯʝʪʘ. 

11. ʉ ʧʦʤʦʱʪʘ ʥʘ ʩʧʨʠʥʮʦʚʢʘ (1 ml) ʠ ʠʛʣʘ (16G), ʦʪ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʧʨʝʭʚʲʨʣʷʪ 

ʧʦ 300 Õl/ʷʤʢʘ ʚ ʦʙʱʦ 3 ʷʤʢʠ ʥʘ ʥʦʚʘ 24-ʷʤʢʦʚʘ ʧʣʘʢʘ. ʇʣʘʢʘʪʘ ʩʝ ʥʘʢʣʘʥʷ ʚʥʠʤʘʪʝʣʥʦ 

ʥʘ ʨʘʟʣʠʯʥʠ ʩʪʨʘʥʠ, ʟʘ ʜʘ ʩʝ ʧʦʢʨʠʷʪ ʨʘʚʥʦʤʝʨʥʦ ʜʲʥʘʪʘ ʥʘ ʷʤʢʠʪʝ. ʅʝʠʟʧʦʣʟʚʘʥʠʪʝ 

ʷʤʢʠ ʩʝ ʟʘʧʲʣʚʘʪ ʩ ʧʦ 1 ml ʩʪʝʨʠʣʝʥ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ. 

12. ʇʣʘʢʠʪʝ ʩʝ ʠʥʢʫʙʠʨʘʪ ʦʪ 10 ʜʦ 14 ʜʥʠ ʧʨʠ 37C, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ 

ʥʘ ʚʲʟʜʫʭʘ. 

13. ʉ ʧʦʤʦʱʪʘ ʥʘ ʬʘʟʦʚʦ-ʢʦʥʪʨʘʩʪʝʥ ʠʥʚʝʨʪʝʥ ʤʠʢʨʦʩʢʦʧ ʩʝ ʧʨʝʙʨʦʷʚʘʪ ʦʙʨʘʟʫʚʘʣʠ-

ʪʝ ʩʝ ʢʦʣʦʥʠʠ ʦʪ ʪʠʧʦʚʝ BFU-E ʠ CFU-GM ʚʲʚ ʚʩʷʢʘ ʷʤʢʘ. ɿʘ ʢʦʣʦʥʠʷ ʦʪ ʪʠʧ BFU-E ʩʝ 

ʧʨʠʝʤʘ ʩʪʨʫʧʚʘʥʝ ʦʪ ʥʘʜ 200 ʝʨʠʪʨʦʙʣʘʩʪʘ, ʚ ʢʦʝʪʦ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʧʦʚʝʯʝ ʦʪ 2 ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʦ ʨʘʟʜʝʣʝʥʠ ʧʦʜʛʨʫʧʠ ʦʪ ʢʣʝʪʢʠ. ɿʘ ʢʦʣʦʥʠʷ ʦʪ ʪʠʧ CFU-GM ʩʝ ʧʨʠʝʤʘ ʩʪʨʫʧʚʘʥʝ 

ʦʪ ʦʙʱʦ ʥʘʜ 40 ʛʨʘʥʫʣʦʮʠʪʠ ʠ ʤʘʢʨʦʬʘʛʠ. 

14. ʈʝʟʫʣʪʘʪʠʪʝ ʩʝ ʦʙʨʘʙʦʪʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʛʨʘʬʠʯʥʦ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʧʨʦʛʨʘʤʘʪʘ GraphPad Prism 5.0. ʆʧʨʝʜʝʣʷʪ ʩʝ ʩʪʘʥʜʘʨʪʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʠ ʩʝ ʧʨʘʚʠ ʘʥʘ-

ʣʠʟ ʟʘ ʟʥʘʯʠʤʦʩʪʪʘ ʥʘ ʨʘʟʣʠʯʠʷʪʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʛʨʫʧʠ ʯʨʝʟ ʥʝʧʘ-

ʨʘʤʝʪʨʠʯʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʪʝʩʪ ʥʘ Mann-Whitney. 

 

2.5. ʆʮʝʥʷʚʘʥʝ ʥʘ ʤʠʛʨʘʮʠʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʤʠʝʣʦʤʥʠ 

ʢʣʝʪʢʠ 

ʄʠʛʨʘʮʠʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʙʝʰʝ ʠʟʩʣʝʜʚʘʥʘ ʚ ʦʧʠʪʥʘ ʧʦʩʪʘʥʦ-

ʚʢʘ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʘ ʨʘʟʥʦʚʠʜʥʦʩʪ ʥʘ ʢʘʤʝʨʘʪʘ ʥʘ Boyden (Boyden 1962). ʇʨʠʥʮʠʧʲʪ ʥʘ 

ʤʝʪʦʜʘ ʩʝ ʩʲʩʪʦʠ ʚ ʦʪʯʠʪʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʢʣʝʪʢʠʪʝ, ʧʨʝʤʠʥʘʣʠ ʧʨʝʟ ʤʝʤʙʨʘʥʥʘ ʧʨʝʛʨʘʜʘ ʩ 

ʜʠʘʤʝʪʲʨ ʥʘ ʧʦʨʠʪʝ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ ʪʦʟʠ ʥʘ ʢʣʝʪʢʠʪʝ, ʩʣʝʜ ʢʘʪʦ ʩʘ ʙʠʣʠ ʧʨʠʚʣʝʯʝʥʠ ʦʪ 

ʥʘʣʠʯʠʝʪʦ ʥʘ ʭʝʤʦʘʪʨʘʢʪʘʥʪ ʦʪ ʜʨʫʛʘʪʘ Ҁ ʩʪʨʘʥʘ. ʄʝʪʦʜʲʪ ʙʝʰʝ ʧʨʠʣʘʛʘʥ ʟʘ ʠʟʩʣʝʜʚʘʥʝ 

ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʝʨʫʬʦʟʠʥ ʚʲʨʭʫ ʤʠʛʨʘʮʠʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ, ʢʘʢ-

ʪʦ ʠ ʟʘ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʤʠʛʨʘʮʠʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ OPM-2 ʠ ʪʝʭʥʠ 

ʧʨʦʠʟʚʦʜʥʠ, ʧʦʣʫʯʝʥʠ ʯʨʝʟ ʛʝʥʥʠ ʤʦʜʠʬʠʢʘʮʠʠ. ʂʘʪʦ ʭʝʤʦʘʪʨʘʢʪʘʥʪ ʙʝʰʝ ʠʟʧʦʣʟʚʘʥ 
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FBS, ʘ ʧʨʝʜʠ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʢʣʝʪʢʠʪʝ ʙʷʭʘ ʜʲʨʞʘʥʠ ʚ ʙʝʟʩʝʨʫʤʥʘ ʩʨʝʜʘ, ʟʘ ʜʘ ʩʝ ʧʨʝ-

ʜʠʟʚʠʢʘ ʫ ʪʷʭ ʛʣʘʜ ʟʘ ʬʘʢʪʦʨʠʪʝ, ʩʲʜʲʨʞʘʱʠ ʩʝ ʚ ʩʝʨʫʤʘ. ʀʟʤʝʨʚʘʥʝʪʦ ʥʘ ʦʪʥʦʩʠʪʝʣʥʠʷ 

ʙʨʦʡ ʥʘ ʤʠʛʨʠʨʘʣʠʪʝ ʢʣʝʪʢʠ ʙʝʰʝ ʦʩʲʱʝʩʪʚʷʚʘʥʦ ʯʨʝʟ ʦʮʚʝʪʷʚʘʥʝʪʦ ʠʤ ʩʲʩ CellTiter 

BlueÈ (ʨʘʟʪʚʦʨ, ʩʲʜʲʨʞʘʱ ʪʲʤʥʦʩʠʥʴʦʪʦ ʙʘʛʨʠʣʦ ʨʝʩʘʟʫʨʠʥ, ʢʦʝʪʦ ʚ ʤʝʪʘʙʦʣʠʪʥʦ ʘʢʪʠ-

ʚʥʠʪʝ ʢʣʝʪʢʠ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʨʦʟʦʚ ʨʝʟʦʨʫʬʠʥ) ʠ ʧʦʩʣʝʜʚʘʱʦ ʬʣʫʦʨʦʤʝʪʨʠʯʥʦ ʦʪʯʠʪʘʥʝ 

ʥʘ ʨʝʟʫʣʪʘʪʘ. ʄʝʪʦʜʲʪ ʠʤʘ ʤʥʦʛʦ ʥʠʩʲʢ ʧʨʘʛ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ï ʦʢʦʣʦ 200 ʢʣʝʪʢʠ/ʷʤ-

ʢʘ. ɽʢʩʧʝʨʠʤʝʥʪʠʪʝ ʙʷʭʘ ʧʨʦʚʝʞʜʘʥʠ ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʠʷ ʧʨʦʪʦʢʦʣ: 

1. ʆʪ ʚʩʷʢʘ ʧʦʜʣʝʞʘʱʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʢʣʝʪʲʯʥʘ ʢʫʣʪʫʨʘ, ʩʣʝʜ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʛʲʩʪʦʪʘ-

ʪʘ Ҁ, ʩʝ ʚʟʠʤʘ ʦʙʝʤ, ʩʲʜʲʨʞʘʱ 4.106
 ʢʣʝʪʢʠ ʠ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʮʝʥʪʨʦʬʫʞʥʘ ʝʧʨʫʚʝʪʢʘ. 

ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫʪʠ ʧʨʠ 1 500 ʦʙ./ʤʠʥ. 

2. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ, ʘ ʫʪʘʡʢʠʪʝ ʦʪ ʢʣʝʪʢʠ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘʪ ʚ ʧʦ 4 ml 

ʙʝʟʩʝʨʫʤʥʘ ʩʨʝʜʘ OPTI-MEMÈ I ʠ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ ʦʪʜʝʣʥʠ ʷʤʢʠ ʥʘ 24-ʷʤʢʦʚʘ ʧʣʘʢʘ, 

ʧʦ 2 ml/ʷʤʢʘ. 

3. ʇʣʘʢʘʪʘ ʩʝ ʧʦʩʪʘʚʷ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37C, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ ʥʘ ʚʲʟ-

ʜʫʭʘ. 

4. (ɺʘʞʠ ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʩʝ ʠʟʩʣʝʜʚʘ ʚʣʠʷʥʠʝʪʦ ʥʘ Erufosine.) ɼʝʚʝʪʥʘʜʝʩʝʪ ʯʘʩʘ 

ʧʦ-ʢʲʩʥʦ, ʚ ʝʜʥʘʪʘ ʦʪ ʜʚʝʪʝ ʷʤʢʠ ʟʘ ʚʩʝʢʠ ʚʠʜ ʢʣʝʪʢʠ ʩʝ ʜʦʙʘʚʷ ʨʘʟʪʚʦʨ ʥʘ ʝʨʫʬʦʟʠʥ ʜʦ 

ʧʦʩʪʠʛʘʥʝ ʥʘ ʞʝʣʘʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ. ɼʨʫʛʠʪʝ ʷʤʢʠ ʦʩʪʘʚʘʪ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠ ʢʦʥʪʨʦʣʠ. 

ʇʣʘʢʘʪʘ ʩʝ ʚʨʲʱʘ ʚ ʠʥʢʫʙʘʪʦʨʘ ʟʘ ʦʱʝ 5 ʯʘʩʘ. 

5. ʅʘ 24-ʠʷ ʯʘʩ ʩʝ ʚʟʠʤʘ ʥʦʚʘ ʩʪʝʨʠʣʥʘ 24-ʷʤʢʦʚʘ ʧʣʘʢʘ ʠ ʚ ʥʝʷ ʩʝ ʨʘʟʧʨʝʜʝʣʷʪ ʧʦ 600 

Õl ʩʨʝʜʘ OPTI-MEMÈ I ʥʘ ʷʤʢʘ. ɹʨʦʷʪ ʥʘ ʥʫʞʥʠʪʝ ʷʤʢʠ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʙʨʦʷʪ ʥʘ ʧʨʦ-

ʙʠʪʝ ʩʝ ʫʤʥʦʞʠ ʧʦ 3 ʠʣʠ 4 (ʟʘʱʦʪʦ ʦʪ ʚʩʷʢʘ ʧʨʦʙʘ ʩʝ ʧʨʘʚʷʪ ʧʦ 3 ʠʣʠ 4 ʧʦʚʪʦʨʝʥʠʷ ʥʘ 

ʤʠʛʨʘʮʠʦʥʥʠʷ ʪʝʩʪ) ʠ ʩʝ ʜʦʙʘʚʠ ʦʱʝ ʝʜʥʘ, ʢʦʷʪʦ ʜʘ ʩʣʫʞʠ ʢʘʪʦ ʧʨʘʟʥʘ ʧʨʦʙʘ. ʉʲʱʠʷʪ 

ʙʨʦʡ ʷʤʢʠ ʩʝ ʟʘʧʲʣʚʘʪ ʩ ʧʦ 600 Õl ʩʨʝʜʘ OPTI-MEMÈ I, ʦʙʦʛʘʪʝʥʘ ʩ FBS ʜʦ 10% ʢʨʘʡʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ. 

6. ɺʲʚ ʚʩʷʢʘ ʷʤʢʘ (ʥʦ ʥʝ ʠ ʚ ʜʚʝʪʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʧʨʘʟʥʠ ʧʨʦʙʠ) ʩʝ ʧʦʩʪʘʚʷ ʚʥʠʤʘ-

ʪʝʣʥʦ ʧʦ ʝʜʠʥ ʩʪʝʨʠʣʝʥ ʧʦʣʠʢʘʨʙʦʥʘʪʝʥ ʬʠʣʪʨ̡ MillicellÈ-PCF ʩ ʜʠʘʤʝʪʲʨ ʥʘ ʧʦʨʠʪʝ 8 

Õm ʪʘʢʘ, ʯʝ ʜʦʣʥʘʪʘ ʤʫ ʯʘʩʪ ʩ ʤʝʤʙʨʘʥʘʪʘ ʜʘ ʝ ʧʦʪʦʧʝʥʘ ʠʟʮʷʣʦ ʚ ʭʨʘʥʠʪʝʣʥʘʪʘ ʩʨʝʜʘ. 

7. ʇʣʘʢʘʪʘ ʩ ʢʣʝʪʢʠʪʝ ʩʝ ʠʟʚʘʞʜʘ ʦʪ ʠʥʢʫʙʘʪʦʨʘ. ʆʪ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʚʩʷʢʘ ʷʤʢʘ, 

ʯʨʝʟ ʜʦʙʘʚʷʥʝ ʥʘ OPTI-MEMÈ I, ʩʝ ʧʨʠʛʦʪʚʷ ʨʘʟʨʝʜʝʥʘ ʢʣʝʪʲʯʥʘ ʩʫʩʧʝʥʟʠʷ ʩ ʛʲʩʪʦʪʘ 

0,5.10
6
 ʢʣ./ml (ʘʢʦ ʢʣʝʪʢʠʪʝ ʩʘ U-266 ʠʣʠ OPM-2) ʠʣʠ 0,25.10

6
 ʢʣ./ml (ʘʢʦ ʢʣʝʪʢʠʪʝ ʩʘ 

RPMI-8226). 

8. ʆʪ ʚʩʷʢʘ ʦʪʜʝʣʥʘ ʨʘʟʨʝʜʝʥʘ ʢʣʝʪʲʯʥʘ ʩʫʩʧʝʥʟʠʷ, ʧʨʠʛʦʪʚʝʥʘ ʚ ʩʪʲʧʢʘ 7., ʩʝ ʧʨʝʭ-

ʚʲʨʣʷʪ ʧʦ 400 Õl/ʬʠʣʪʲʨ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʥʘʜ ʤʝʤʙʨʘʥʘʪʘ ʥʘ 3 ʠʣʠ 4 ʬʠʣʪʲʨʘ, ʧʦʪʦʧʝ-
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ʥʠ ʚ ʷʤʢʠ ʩʲʩ ʩʨʝʜʘ OPTI-MEMÈ I ʙʝʟ FBS, ʢʘʢʪʦ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʥʘʜ ʤʝʤʙʨʘʥʘʪʘ 

ʥʘ 3 ʠʣʠ 4 ʬʠʣʪʲʨʘ, ʧʦʪʦʧʝʥʠ ʚ ʷʤʢʠ ʩʲʩ ʩʨʝʜʘ OPTI-MEMÈ I, ʦʙʦʛʘʪʝʥʘ ʩ FBS. 

9. ʇʣʘʢʘʪʘ ʩ ʪʘʢʘ ʧʨʠʛʦʪʚʝʥʘʪʘ ʤʠʛʨʘʮʠʦʥʥʘ ʧʦʩʪʘʥʦʚʢʘ ʩʝ ʧʦʩʪʘʚʷ ʚ ʠʥʢʫʙʘʪʦʨʘ. 

10. ʇʣʘʢʘʪʘ ʩʝ ʠʟʚʘʞʜʘ ʦʪ ʠʥʢʫʙʘʪʦʨʘ ʩʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ 12 ʯʘʩʘ. ɺʩʠʯʢʠ ʬʠʣʪʨʠ ʩʝ 

ʦʪʩʪʨʘʥʷʚʘʪ ʚʥʠʤʘʪʝʣʥʦ, ʢʘʪʦ ʩʝ ʚʥʠʤʘʚʘ ʜʘ ʥʝ ʩʝ ʨʘʟʣʝʝ ʪʝʯʥʦʩʪʪʘ ʦʪ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ 

ʥʘʜ ʤʝʤʙʨʘʥʘʪʘ ʠʤ. ɺ ʪʘʟʠ ʪʝʯʥʦʩʪ ʩʘ ʦʩʪʘʥʘʣʠ ʥʝʤʠʛʨʠʨʘʣʠʪʝ ʢʣʝʪʢʠ ʠ ʪʷʭʥʘʪʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʧʦ MTT-ʤʝʪʦʜʘ ʥʘ Mosmann (ʪ. 2.3.). 

11. ɺ ʷʤʢʠʪʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʧʨʘʟʥʠ ʧʨʦʙʠ ʩʝ ʜʦʙʘʚʷʪ ʧʦ ʦʢʦʣʦ 100 Õl OPTI-

MEMÈ I (ʩʲʦʪʚ. ʩ ʠʣʠ ʙʝʟ FBS) ʜʦ ʠʟʨʘʚʥʷʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʩ ʪʦʚʘ ʚ ʜʨʫʛʠʪʝ ʷʤʢʠ. (ʏʘʩʪ 

ʦʪ ʪʝʯʥʦʩʪʪʘ ʚ ʛʦʨʥʠʷ ʦʪʩʝʢ ʥʘ ʬʠʣʪʨʠʪʝ ʝ ʧʨʝʤʠʥʘʣʘ ʧʨʝʟ ʤʝʤʙʨʘʥʠʪʝ ʚ ʧʦʩʦʢʘ ʦʪʛʦʨʝ 

ʥʘʜʦʣʫ ʠ ʥʠʚʦʪʦ ʥʘ ʪʝʯʥʦʩʪʪʘ ʚ ʷʤʢʠʪʝ ʩʝ ʝ ʧʦʚʠʰʠʣʦ.) 

12. ɺʲʚ ʚʩʠʯʢʠ ʷʤʢʠ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 140 Õl CellTiter BlueÈ, ʩʣʝʜ ʢʦʝʪʦ ʧʣʘʢʘʪʘ ʩʝ 

ʚʨʲʱʘ ʚ ʠʥʢʫʙʘʪʦʨʘ ʟʘ ʦʱʝ 4 ʯʘʩʘ. 

13. ʇʣʘʢʘʪʘ ʩʝ ʠʟʚʘʞʜʘ ʦʪ ʠʥʢʫʙʘʪʦʨʘ ʠ ʩʝ ʠʟʤʝʨʚʘ ʬʣʫʦʨʝʩʮʝʥʮʠʷʪʘ ʧʨʠ 590 nm, 

ʧʨʠ 560 nm ʜʲʣʞʠʥʘ ʥʘ ʚʲʣʥʘʪʘ ʥʘ ʚʲʟʙʫʞʜʘʱʘʪʘ ʩʚʝʪʣʠʥʘ. 

14. ʈʝʟʫʣʪʘʪʠʪʝ ʩʝ ʦʙʨʘʙʦʪʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʛʨʘʬʠʯʥʦ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʧʨʦʛʨʘʤʘʪʘ GraphPad Prism 5.0. ʆʪ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʬʣʫʦʨʝʩʮʝʥʮʠʷʪʘ ʥʘ ʚʩʷʢʘ ʧʨʦʙʘ ʩʝ 

ʠʟʚʘʞʜʘ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʬʣʫʦʨʝʩʮʝʥʮʠʷʪʘ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʧʨʘʟʥʘ ʧʨʦʙʘ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʪʦʚʘ ʜʘʣʠ ʚ ʧʨʦʙʘʪʘ ʝ ʠʤʘʣʦ FBS ʠʣʠ ʥʝ. ʉʣʝʜ ʪʦʚʘ ʩʝ ʦʧʨʝʜʝʣʷ ʧʨʦʮʝʥʪʥʠʷ ʜʷʣ ʥʘ ʤʠʛ-

ʨʠʨʘʣʠʪʝ ʢʣʝʪʢʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʛʨʫʧʠ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʠʪʝ ʢʦʥʪʨʦʣʥʠ ʛʨʫʧʠ, ʢʦʝ-

ʪʦ ʩʪʘʚʘ ʯʨʝʟ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʤʝʞʜʫ ʩʲʦʪʚʝʪʥʠʪʝ ʩʨʝʜʥʠ ʬʣʫʦʨʝʩʮʝʥʮʠʠ 

ʠ ʫʤʥʦʞʘʚʘʥʝ ʧʦ 100. ʆʧʨʝʜʝʣʷʪ ʩʝ ʩʪʘʥʜʘʨʪʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ 

ʠ ʩʝ ʧʨʘʚʠ ʘʥʘʣʠʟ ʟʘ ʟʥʘʯʠʤʦʩʪʪʘ ʥʘ ʨʘʟʣʠʯʠʷʪʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ ʯʨʝʟ ʥʝʧʘʨʘʤʝ-

ʪʨʠʯʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʪʝʩʪ ʥʘ Mann-Whitney. 

 

2.6. ʆʮʝʥʷʚʘʥʝ ʥʘ ʘʜʭʝʟʠʦʥʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʤʠʝʣʦʤʥʠ 

ʢʣʝʪʢʠ 

2.6.1. ɸʜʭʝʟʠʷ ʢʲʤ ʘʜʩʦʨʙʠʨʘʥʠ ʘʜʭʝʟʠʦʥʥʠ ʤʦʣʝʢʫʣʠ 

ɸʜʭʝʟʠʦʥʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʙʝʰʝ ʦʮʝʥʷʚʘʥʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʩʫʙʩʪʨʘʪʠʪʝ ʬʠʙʨʦʥʝʢʪʠʥ ʠ ʦʩʪʝʦʧʦʥʪʠʥ, ʘʜʩʦʨʙʠʨʘʥʠ ʢʲʤ ʧʦʣʠʩʪʠʨʝʥʦʚʘ ʧʦʚʲʨʭʥʦʩʪ. 

ʀʟʤʝʨʚʘʥʝʪʦ ʥʘ ʦʪʥʦʩʠʪʝʣʥʠʷ ʙʨʦʡ ʥʘ ʘʜʭʝʟʠʨʘʣʠʪʝ ʢʣʝʪʢʠ ʙʝʰʝ ʦʩʲʱʝʩʪʚʷʚʘʥʦ ʯʨʝʟ 

ʦʮʚʝʪʷʚʘʥʝʪʦ ʠʤ ʩ ʢʨʠʩʪʘʣʚʠʦʣʝʪ ʠ ʧʦʩʣʝʜʚʘʱʦ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʦʪʯʠʪʘʥʝ. ʇʲʨ-
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ʚʦʥʘʯʘʣʥʦ ʙʷʭʘ ʦʧʨʝʜʝʣʝʥʠ ʦʧʪʠʤʘʣʥʠʪʝ ʫʩʣʦʚʠʷ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʘʜʭʝʟʠʷ ʧʨʠ ʨʘʟ-

ʣʠʯʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ʩʣʝʜ ʢʦʝʪʦ ʫʩʪʘʥʦʚʝʥʠʷʪ ʦʧʪʠʤʘʣʝʥ ʧʨʦʪʦʢʦʣ ʙʝʰʝ ʠʟʧʦʣʟʚʘʥ 

ʧʨʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ ʚʲʨʭʫ ʘʜʭʝʟʠʦʥʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ 

ʢʣʝʪʢʠʪʝ. ɽʢʩʧʝʨʠʤʝʥʪʠʪʝ ʙʷʭʘ ʧʨʦʚʝʞʜʘʥʠ ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʠʷ ʧʨʦʪʦʢʦʣ: 

1. ʇʨʠʛʦʪʚʷ ʩʝ ʙʣʦʢʠʨʘʱ ʨʘʟʪʚʦʨ ʧʦ ʩʣʝʜʥʘʪʘ ʨʝʮʝʧʪʘ: 

2,5 g ʛʦʚʝʞʜʠ ʩʝʨʫʤʝʥ ʘʣʙʫʤʠʥ (BSA) ʩʝ ʨʘʟʪʚʘʨʷʪ ʚ 250 ml ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ (ʧʦ ʩʲʩ-

ʪʘʚ ʥʘ Dulbecco, ʙʝʟ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʜʠʚʘʣʝʥʪʥʠ ʢʘʪʠʦʥʠ). ʈʘʟʪʚʦʨʲʪ ʩʝ ʬʠʣʪʨʫʚʘ ʧʨʝʟ 

ʬʠʣʪʲʨ ʩ ʜʠʘʤʝʪʲʨ ʥʘ ʧʦʨʠʪʝ 0,22 Õm, ʟʘ ʜʘ ʩʝ ʧʨʝʯʠʩʪʠ ʦʪ ʥʝʨʘʟʪʚʦʨʝʥʠ ʦʩʪʘʪʲʮʠ. ɹʫ-

ʪʠʣʢʘʪʘ ʩ ʬʠʣʪʨʠʨʘʥʠʷ ʨʘʟʪʚʦʨ ʩʝ ʧʦʩʪʘʚʷ ʚʲʚ ʚʦʜʥʘ ʙʘʥʷ ʧʨʠ 85C ʟʘ 10-12 ʤʠʥʫʪʠ, ʜʦ 

ʤʦʤʝʥʪʘ, ʚ ʢʦʡʪʦ ʨʘʟʪʚʦʨʲʪ ʟʘʧʦʯʥʝ ʜʘ ʦʧʘʣʝʩʮʠʨʘ ï ʙʝʣʝʛ ʟʘ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʘʣʙʫʤʠʥʦʚʠ 

ʘʛʨʝʛʘʪʠ. ɸʢʦ ʨʘʟʪʚʦʨʲʪ ʩʝ ʜʲʨʞʠ ʧʨʠ 85C ʧʦ-ʜʲʣʛʦ ʦʪ ʥʝʦʙʭʦʜʠʤʦʪʦ, ʘʣʙʫʤʠʥʦʚʠʪʝ 

ʘʛʨʝʛʘʪʠ ʩʪʘʚʘʪ ʧʨʝʢʘʣʝʥʦ ʛʦʣʝʤʠ, ʨʘʟʪʚʦʨʲʪ ʩʪʘʚʘ ʤʲʪʥʦʙʷʣ ʥʘ ʮʚʷʪ ʠ ʥʝ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘ. ʈʘʟʪʚʦʨʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʭʣʘʜʠ ʜʦ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʜʠ ʫʧʦʪʨʝʙʘ. ʄʦʞʝ 

ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʭʣʘʜʠʣʥʠʢ ʧʨʠ 4C. 

ʉʪʲʧʢʠ 2., 3., 4. ʠ 5. ʚʘʞʘʪ ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʦʧʪʠʤʘʣʥʠʪʝ ʫʩʣʦʚʠʷ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ 

ʥʘ ʘʜʭʝʟʠʷ ʚʝʯʝ ʩʘ ʫʪʦʯʥʝʥʠ ʠ ʩʝ ʠʟʩʣʝʜʚʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ. 

2. ʉʣʝʜ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʛʲʩʪʦʪʘʪʘ ʥʘ ʧʦʜʣʝʞʘʱʘʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʢʣʝʪʲʯʥʘ ʢʫʣʪʫʨʘ, ʦʪ 

ʥʝʷ ʩʝ ʚʟʠʤʘ ʦʙʝʤ, ʩʲʜʲʨʞʘʱ 40.10
6
 ʢʣʝʪʢʠ ʠ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʮʝʥʪʨʦʬʫʞʥʘ ʝʧʨʫʚʝʪʢʘ. 

ʎʝʥʪʨʦʬʫʛʠʨʘ ʩʝ 5 ʤʠʥʫʪʠ ʧʨʠ 1 500 ʦʙ./ʤʠʥ. 

3. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ, ʘ ʫʪʘʡʢʘʪʘ ʦʪ ʢʣʝʪʢʠ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘ ʚ 20 ml 

ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ. ʇʦʣʫʯʝʥʘʪʘ ʢʣʝʪʲʯʥʘ ʩʫʩʧʝʥʟʠʷ ʩʝ ʨʘʟʧʨʝʜʝʣʷ ʚ ʦʪʜʝʣʥʠ ʷʤʢʠ ʥʘ 24-

ʷʤʢʦʚʘ ʧʣʘʢʘ, ʧʦ 2 ml/ʷʤʢʘ. 

4. ʊʨʠ ʦʪ ʷʤʢʠʪʝ ʩʝ ʦʩʪʘʚʷʪ ʟʘ ʢʦʥʪʨʦʣʠ ʠ ʥʝ ʩʝ ʪʨʝʪʠʨʘʪ, ʘ ʢʲʤ ʦʩʪʘʥʘʣʠʪʝ ʩʝ ʧʨʠʙʘ-

ʚʷʪ ʩʲʦʪʚʝʪʥʠʪʝ ʦʙʝʤʠ ʨʘʟʪʚʦʨʠ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ ʜʦ ʧʦʩʪʠʛʘʥʝ ʥʘ ʞʝʣʘʥʠʪʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. 

5. ʇʣʘʢʘʪʘ ʩʝ ʧʦʩʪʘʚʷ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37C, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ ʥʘ ʚʲʟ-

ʜʫʭʘ. 

6. ʇʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʫʩʣʦʚʠʷʪʘ ʩʝ ʧʨʠʛʦʪʚʷ ʩʝʨʠʷ ʦʪ ʨʘʟʪʚʦʨʠ ʥʘ 

ʬʠʙʨʦʥʝʢʪʠʥ ʩ ʨʘʟʣʠʯʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ (1,25; 2,5; 5 ʠ 10 Õg/ml) ʯʨʝʟ ʨʘʟʨʝʞʜʘʥʝ ʥʘ ʠʟ-

ʭʦʜʥʠʷ ʨʘʟʪʚʦʨ ʩ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ. ʇʦ ʩʲʱʠʷ ʥʘʯʠʥ ʩʝ ʧʨʠʛʦʪʚʷʪ ʠ ʩʝʨʠʠ ʦʪ ʨʘʟʪʚʦʨʠ (5, 

10 ʠ 20 Õg/ml) ʥʘ ʨʝʢʦʤʙʠʥʘʥʪʝʥ ʯʦʚʝʰʢʠ ʦʩʪʝʦʧʦʥʪʠʥ ʠ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥ, ʠʟʦʣʠʨʘʥ ʦʪ 

ʤʘʡʯʠʥʦ ʤʣʷʢʦ. ʉʣʝʜ ʢʘʪʦ ʦʧʪʠʤʘʣʥʠʪʝ ʫʩʣʦʚʠʷ ʩʘ ʚʝʯʝ ʷʩʥʠ, ʧʨʠ ʩʣʝʜʚʘʱʠ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʩʝ ʧʨʠʛʦʪʚʷʪ ʩʘʤʦ ʨʘʟʪʚʦʨʠʪʝ ʩʲʩ ʩʲʦʪʚʝʪʥʘʪʘ ʦʧʪʠʤʘʣʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ.  
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7. ʇʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʫʩʣʦʚʠʷʪʘ, ʦʪ ʚʩʝʢʠ ʨʘʟʨʝʜʝʥ ʨʘʟʪʚʦʨ, ʧʨʠʛʦʪ-

ʚʝʥ ʚ ʩʪʲʧʢʘ 6., ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 100 Õl/ʷʤʢʘ ʚ 5 ʷʤʢʠ ʥʘ 96-ʷʤʢʦʚʘ ʧʣʘʢʘ. ʇʨʠ ʠʟ-

ʩʣʝʜʚʘʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ, ʦʪ ʨʘʟʪʚʦʨʠʪʝ ʩ ʦʧʪʠʤʘʣʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʥʘ ʬʠʙʨʦʥʝʢʪʠʥ ʠʣʠ ʦʩʪʝʦʧʦʥʪʠʥ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 100 Õl/ʷʤʢʘ, ʢʘʪʦ ʙʨʦʷʪ ʥʘ ʥʫʞʥʠʪʝ 

ʷʤʢʠ ʩʝ ʦʧʨʝʜʝʣʷ ʧʦ ʬʦʨʤʫʣʘʪʘ 5 Ĭ ʙʨʦʷ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʛʨʫʧʠ (ʚʢʣʶʯʠʪʝʣʥʦ ʥʝ-

ʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ). ʊʦʚʘ ʩʝ ʧʨʘʚʠ ʯʘʩ ʠ ʧʦʣʦʚʠʥʘ ʧʨʝʜʠ ʠʟʪʠʯʘʥʝ ʥʘ ʚʨʝʤʝʪʦ ʟʘ ʠʥ-

ʢʫʙʘʮʠʷ ʥʘ ʢʣʝʪʢʠʪʝ ʩ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ. ʇʣʘʢʘʪʘ ʩʝ ʦʩʪʘʚʷ ʥʘ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. 

8. ɽʜʠʥ ʯʘʩ ʧʦ-ʢʲʩʥʦ, ʨʘʟʪʚʦʨʠʪʝ ʥʘ ʘʜʭʝʟʠʦʥʥʠʪʝ ʤʦʣʝʢʫʣʠ ʩʝ ʠʟʪʝʛʣʷʪ ʚʥʠʤʘʪʝʣʥʦ 

ʦʪ ʷʤʢʠʪʝ ʠ ʩʝ ʟʘʤʝʩʪʚʘʪ ʩ ʧʦ 200 Õl ʙʣʦʢʠʨʘʱ ʨʘʟʪʚʦʨ ʥʘ ʷʤʢʘ, ʢʘʪʦ ʩʝ ʧʠʧʝʪʠʨʘ ʚʥʠ-

ʤʘʪʝʣʥʦ, ʟʘ ʜʘ ʥʝ ʩʝ ʫʚʨʝʜʠ ʦʙʨʘʟʫʚʘʣʠʷʪ ʩʝ ʧʦʚʲʨʭʥʦʩʪʝʥ ʩʣʦʡ ʦʪ ʬʠʙʨʦʥʝʢʪʠʥ ʠʣʠ ʦʩ-

ʪʝʦʧʦʥʪʠʥ. ʉʲʱʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʙʣʦʢʠʨʘʱ ʨʘʟʪʚʦʨ ʩʝ ʧʨʠʙʘʚʷ ʠ ʚ 5 ʥʦʚʠ ʷʤʢʠ, ʥʝʠʟʧʦʣ-

ʟʚʘʥʠ ʜʦ ʤʦʤʝʥʪʘ. ʇʣʘʢʘʪʘ ʩʝ ʦʩʪʘʚʷ ʥʘ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 30 ʤʠʥʫʪʠ. 

9. (ɺʘʞʠ ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʩʝ ʧʨʦʚʝʞʜʘ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʫʩʣʦʚʠʷʪʘ.) ʄʝʞʜʫʚʨʝʤʝʥ-

ʥʦ ʩʝ ʦʧʨʝʜʝʣʷ ʛʲʩʪʦʪʘʪʘ ʥʘ ʧʦʜʣʝʞʘʱʘʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʢʣʝʪʲʯʥʘ ʢʫʣʪʫʨʘ, ʦʪ ʥʝʷ ʩʝ 

ʚʟʠʤʘ ʦʙʝʤ, ʩʲʜʲʨʞʘʱ 40.10
6
 ʢʣʝʪʢʠ ʠ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʮʝʥʪʨʦʬʫʞʥʘ ʝʧʨʫʚʝʪʢʘ. ʎʝʥʪ-

ʨʦʬʫʛʠʨʘ ʩʝ 5 ʤʠʥʫʪʠ ʧʨʠ 1 500 ʦʙ./ʤʠʥ. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ, ʘ ʫʪʘʡʢʘʪʘ 

ʦʪ ʢʣʝʪʢʠ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘ ʚ 20 ml ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ. ɽʧʨʫʚʝʪʢʘʪʘ ʩ ʢʣʝʪʲʯʥʘʪʘ ʩʫʩʧʝʥ-

ʟʠʷ ʩʝ ʦʩʪʘʚʷ ʚ ʠʥʢʫʙʘʪʦʨʘ ʟʘ 15 ʤʠʥʫʪʠ, ʩ ʣʝʢʦ ʨʘʟʚʠʪʘ ʢʘʧʘʯʢʘ. 

10. ɹʣʦʢʠʨʘʱʠʷʪ ʨʘʟʪʚʦʨ ʩʝ ʠʟʪʝʛʣʷ ʚʥʠʤʘʪʝʣʥʦ ʦʪ ʷʤʢʠʪʝ ʠ ʩʝ ʟʘʤʝʩʪʚʘ ʩ ʧʦ 100 Õl 

ʢʣʝʪʲʯʥʘ ʩʫʩʧʝʥʟʠʷ ʥʘ ʷʤʢʘ, ʢʘʪʦ ʠʣʠ ʥʘʚʩʷʢʲʜʝ ʩʝ ʩʣʘʛʘ ʦʪ ʪʘʟʠ, ʧʨʠʛʦʪʚʝʥʘ ʚ ʩʪʲʧʢʘ 9. 

(ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʩʝ ʧʨʦʚʝʞʜʘ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʫʩʣʦʚʠʷʪʘ), ʠʣʠ ʥʘ ʛʨʫʧʘ ʦʪ 5 ʷʤʢʠ ʩ 

ʬʠʙʨʦʥʝʢʪʠʥ ʠ 5 ʩ ʦʩʪʝʦʧʦʥʪʠʥ ʩʝ ʩʣʘʛʘ ʤʘʪʝʨʠʘʣ ʦʪ ʧʦ ʝʜʥʘ ʦʪ ʷʤʢʠʪʝ ʥʘ ʧʣʘʢʘʪʘ, ʧʨʠ-

ʛʦʪʚʝʥʘ ʚ ʩʪʲʧʢʘ 4. (ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʩʝ ʠʟʩʣʝʜʚʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ). 

ɺʲʚ ʚʩʝʢʠ ʩʣʫʯʘʡ, ʥʝʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ ʩʝ ʩʣʘʛʘʪ ʠ ʚ 5 ʥʦʚʠ ʷʤʢʠ, ʥʝʠʟʧʦʣʟʚʘʥʠ ʜʦ ʤʦ-

ʤʝʥʪʘ. ʆʩʚʝʥ ʪʦʚʘ ʦʪ ʠʟʭʦʜʥʠʪʝ ʥʝʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ ʩʝ ʧʨʠʛʦʪʚʷʪ ʜʚʝ ʧʦ-ʨʘʟʨʝʜʝʥʠ ʢʣʝ-

ʪʲʯʥʠ ʩʫʩʧʝʥʟʠʠ ʩ ʛʲʩʪʦʪʘ ʩʲʦʪʚ. 50% ʠ 20% ʦʪ ʠʟʭʦʜʥʘʪʘ, ʯʨʝʟ ʨʘʟʨʝʞʜʘʥʝ ʩ ʬʦʩʬʘʪʝʥ 

ʙʫʬʝʨ, ʩʲʦʪʚ. ʚ ʩʲʦʪʥʦʰʝʥʠʝ 1:1 ʠ 1:4. ʆʪ ʚʩʷʢʘ ʦʪ ʪʝʟʠ ʨʘʟʨʝʜʝʥʠ ʢʣʝʪʲʯʥʠ ʩʫʩʧʝʥʟʠʠ 

ʩʲʱʦ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 100 Õl ʥʘ ʷʤʢʘ ʚ ʧʦ 5 ʥʦʚʠ ʷʤʢʠ, ʥʝʠʟʧʦʣʟʚʘʥʠ ʜʦ ʤʦʤʝʥʪʘ. ɺʲʚ 

ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʩʝ ʧʠʧʝʪʠʨʘ ʚʥʠʤʘʪʝʣʥʦ, ʟʘ ʜʘ ʥʝ ʩʝ ʫʚʨʝʜʠ ʦʙʨʘʟʫʚʘʣʠʷʪ ʩʝ ʧʦʚʲʨʭʥʦʩʪ-

ʝʥ ʧʨʦʪʝʠʥʦʚ ʩʣʦʡ. ʊʘʢʘ ʧʨʠʛʦʪʚʝʥʘ, ʧʣʘʢʘʪʘ ʩʝ ʧʦʩʪʘʚʷ ʚ ʠʥʢʫʙʘʪʦʨʘ. 

11. ʉʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʦʪʦ ʚʨʝʤʝ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʘʜʭʝʟʠʷ (30 ʠʣʠ 60 

ʤʠʥʫʪʠ) ʪʝʯʥʦʩʪʪʘ ʦʪ ʚʩʠʯʢʠ ʷʤʢʠ ʩʝ ʠʟʪʝʛʣʷ ʚʥʠʤʘʪʝʣʥʦ ʠ ʩʝ ʠʟʭʚʲʨʣʷ. 

12. ɺʩʠʯʢʠ ʷʤʢʠ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʪʝʟʠ, ʢʦʠʪʦ ʥʝ ʩʘ ʙʠʣʠ ʦʙʨʘʙʦʪʝʥʠ ʩ ʙʣʦʢʠʨʘʱ 

ʨʘʟʪʚʦʨ, ʩʝ ʧʨʦʤʠʚʘʪ ʤʥʦʛʦ ʚʥʠʤʘʪʝʣʥʦ ʩ ʧʦ 100 Õl ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣ-
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ʥʠ ʧʲʪʠ. ʇʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʝʨʷʟʘʥʠ ʚʨʲʭʯʝʪʘ ʟʘ ʧʠʧʝʪʠ, ʟʘ ʜʘ ʥʝ ʩʝ 

ʦʪʣʝʧʷʪ ʢʣʝʪʢʠʪʝ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʪʲʥʢʘʪʘ ʙʲʨʟʘ ʩʪʨʫʡʢʘ. 

13. ɺʲʚ ʚʩʠʯʢʠ ʷʤʢʠ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 100 Õl 5%-ʝʥ ʨʘʟʪʚʦʨ (ʪ/ʦʙ) ʥʘ ʛʣʫʪʘʨʘʣʜʝʭʠʜ. 

ʌʠʢʩʘʮʠʷʪʘ ʧʨʦʜʲʣʞʘʚʘ 20 ʤʠʥʫʪʠ. 

14. ɻʣʫʪʘʨʘʣʜʝʭʠʜʲʪ ʩʝ ʠʟʩʤʫʢʚʘ ʠ ʚʩʠʯʢʠ ʷʤʢʠ ʩʝ ʧʨʦʤʠʚʘʪ ʪʨʠʢʨʘʪʥʦ ʩ ʧʦ 100 Õl 

ʜʝʩʪʠʣʠʨʘʥʘ ʚʦʜʘ. 

15. ɺʲʚ ʚʩʠʯʢʠ ʷʤʢʠ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 100 Õl 0,1%-ʝʥ ʨʘʟʪʚʦʨ ʥʘ ʢʨʠʩʪʘʣʚʠʦʣʝʪ. 

ʆʮʚʝʪʷʚʘʥʝʪʦ ʧʨʦʜʲʣʞʘʚʘ 60 ʤʠʥʫʪʠ. 

16. ʆʮʚʝʪʷʚʘʱʠʷʪ ʨʘʟʪʚʦʨ ʩʝ ʠʟʩʤʫʢʚʘ ʠ ʚʩʠʯʢʠ ʷʤʢʠ ʩʝ ʧʨʦʤʠʚʘʪ ʪʨʠʢʨʘʪʥʦ ʩ ʧʦ 

400 Õl ʜʝʩʪʠʣʠʨʘʥʘ ʚʦʜʘ. 

17. ɺʲʚ ʚʩʠʯʢʠ ʷʤʢʠ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 100 Õl 10%-ʝʥ ʨʘʟʪʚʦʨ ʥʘ ʦʮʝʪʥʘ ʢʠʩʝʣʠʥʘ, 

ʩʣʝʜ ʢʦʝʪʦ ʧʣʘʢʘʪʘ ʩʝ ʨʘʟʢʣʘʱʘ ʚʲʨʭʫ ʧʦʜʭʦʜʷʱʘ ʢʣʘʪʘʯʥʘ ʤʘʰʠʥʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 2-

3 ʤʠʥʫʪʠ, ʜʦ ʧʲʣʥʦ ʨʘʟʪʚʘʨʷʥʝ ʥʘ ʧʦʣʝʧʥʘʣʦʪʦ ʧʦ ʬʠʢʩʠʨʘʥʠʪʝ ʢʣʝʪʢʠ ʙʘʛʨʠʣʦ. 

18. ʀʟʤʝʨʚʘ ʩʝ ʘʙʩʦʨʙʮʠʷʪʘ ʧʨʠ ʜʲʣʞʠʥʘ ʥʘ ʚʲʣʥʘʪʘ 570 nm. 

19. ʇʦʣʫʯʝʥʠʪʝ ʦʧʠʪʥʠ ʨʝʟʫʣʪʘʪʠ ʩʝ ʦʙʨʘʙʦʪʚʘʪ ʯʨʝʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ ʩ ʧʦ-

ʤʦʱʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ GraphPad Prism 5.0. ʆʪʯʝʪʝʥʘʪʘ ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʟʘ ʘʙʩʦʨʙʮʠʷʪʘ ʚ 

ʢʦʥʪʨʦʣʥʠʪʝ ʷʤʢʠ, ʯʠʷʪʦ ʧʦʚʲʨʭʥʦʩʪ ʝ ʙʠʣʘ ʦʙʨʘʙʦʪʝʥʘ ʩʘʤʦ ʩ ʙʣʦʢʠʨʘʱ ʨʘʟʪʚʦʨ ʧʨʝʜʠ 

ʜʦʙʘʚʷʥʝ ʥʘ ʢʣʝʪʢʠʪʝ, ʩʝ ʧʨʠʝʤʘ ʟʘ ʦʪʛʦʚʘʨʷʱʘ ʥʘ 0% ʘʜʭʝʟʠʷ. ʆʪʯʝʪʝʥʠʪʝ ʩʨʝʜʥʠ ʩʪʦʡ-

ʥʦʩʪʠ ʟʘ ʘʙʩʦʨʙʮʠʷʪʘ ʚ ʪʨʠʪʝ ʛʨʫʧʠ ʦʪ ʢʦʥʪʨʦʣʥʠ ʷʤʢʠ, ʯʠʷʪʦ ʧʦʚʲʨʭʥʦʩʪ ʥʝ ʝ ʙʠʣʘ ʦʙ-

ʨʘʙʦʪʝʥʘ ʧʨʝʜʠ ʜʦʙʘʚʷʥʝ ʥʘ ʢʣʝʪʢʠʪʝ, ʩʝ ʧʨʠʝʤʘʪ ʟʘ ʦʪʛʦʚʘʨʷʱʠ ʩʲʦʪʚ. ʥʘ 20%, 50% ʠ 

100% ʘʜʭʝʟʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʚʘ ʜʘʣʠ ʜʦʙʘʚʝʥʠʪʝ ʢʣʝʪʢʠ ʩʘ ʙʠʣʠ ʩ ʛʲʩʪʦʪʘ 20%, 50% 

ʠʣʠ 100% ʦʪ ʠʟʭʦʜʥʘʪʘ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʪʝʟʠ 4 ʪʦʯʢʠ ʩʝ ʧʦʩʪʨʦʷʚʘ ʢʘʣʠʙʨʘʮʠʦʥʥʘ ʧʨʘʚʘ 

ʯʨʝʟ ʣʠʥʝʡʥʘ ʨʝʛʨʝʩʠʷ ʠ ʩʝ ʠʟʯʠʩʣʷʚʘʪ ʥʘʢʣʦʥʘ ʠ ʦʪʨʝʟʘ ʥʘ ʧʨʘʚʘʪʘ. ʊʝʟʠ ʧʘʨʘʤʝʪʨʠ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʩʣʝʜ ʪʦʚʘ ʧʨʠ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʩʨʝʜʥʠʷ ʧʨʦʮʝʥʪ ʥʘ ʘʜʭʝʟʠʷ ʚ ʦʪʜʝʣʥʠʪʝ ʝʢʩʧʝ-

ʨʠʤʝʥʪʘʣʥʠ ʛʨʫʧʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʠʟʚʝʩʪʥʠʪʝ ʩʨʝʜʥʠ ʘʙʩʦʨʙʮʠʠ. ʆʧʨʝʜʝʣʷʪ ʩʝ ʩʪʘʥʜʘʨʪ-

ʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. 

 

2.6.2. ɸʜʭʝʟʠʷ ʢʲʤ ʤʦʥʦʩʣʦʡ ʦʪ ʦʩʪʝʦʙʣʘʩʪʥʠ ʢʣʝʪʢʠ SAOS-2 

ɸʜʭʝʟʠʦʥʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʙʝʰʝ ʦʮʝʥeʥʘ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʤʦʥʦʩʣʦʡ ʦʪ ʦʩʪʝʦʙʣʘʩʪʥʠ ʢʣʝʪʢʠ SAOS-2. ʀʟʤʝʨʚʘʥʝʪʦ ʥʘ ʦʪʥʦʩʠʪʝʣʥʠʷ ʙʨʦʡ ʥʘ ʘʜʭʝ-

ʨʠʨʘʣʠʪʝ ʢʣʝʪʢʠ ʙʝʰʝ ʦʩʲʱʝʩʪʚeʥʦ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ, ʠʟʧʦʣʟʚʘʡʢʠ ʘʥʪʠʪʷʣʦ ʩʨʝʱʫ ʘʥʪʠ-

ʘʧʦʧʪʦʪʠʯʥʠʷ ʧʨʦʪʝʠʥ Bcl-2, ʢʦʡʪʦ ʩʝ ʝʢʩʧʨʝʩʠʨʘ ʦʪ ʚʩʠʯʢʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ, ʥʦ ʥʝ ʠ 

ʦʪ SAOS-2. ɽʢʩʧʝʨʠʤʝʥʪʲʪ ʙʝʰʝ ʧʨʦʚʝʜʝʥ ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʠʷ ʧʨʦʪʦʢʦʣ: 



III. ʄʘʪʝʨʠʘʣʠ ʠ ʤʝʪʦʜʠ ï ʄʝʪʦʜʠ 

113 
 

1. ʂʫʣʪʫʨʘ ʦʪ ʢʣʝʪʢʠ SAOS-2 ʩʝ ʪʨʠʧʩʠʥʠʨʘ, ʢʘʢʪʦ ʝ ʦʧʠʩʘʥʦ ʚ ʪ. 2.1.3., ʩʪʲʧʢʠ ʦʪ 1. 

ʜʦ 6. 

2. ʆʪ ʢʣʝʪʲʯʥʘʪʘ ʩʫʩʧʝʥʟʠʷ ʩʝ ʚʟʠʤʘ ʦʙʝʤ, ʩʲʜʲʨʞʘʱ 1,33.10
6
 ʢʣʝʪʢʠ, ʧʨʝʭʚʲʨʣʷ ʩʝ ʚ 

ʮʝʥʪʨʦʬʫʞʥʘ ʝʧʨʫʚʝʪʢʘ ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘ 5 ʤʠʥʫʪʠ ʧʨʠ 1 500 ʦʙ./ʤʠʥ. 

3. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʪʝʛʣʷ, ʩʣʝʜ ʢʦʝʪʦ ʢʣʝʪʢʠʪʝ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘʪ ʚ 10 ml 

ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ. ʂʣʝʪʲʯʥʘʪʘ ʩʫʩʧʝʥʟʠʷ ʩʝ ʨʘʟʧʨʝʜʝʣʷ ʧʦ 1,5 ml ʚ 6 ʷʤʢʠ ʥʘ 12-ʷʤʢʦʚʘ 

ʧʣʘʢʘ, ʪ.ʝ. ʧʘʜʘʪ ʩʝ ʧʦ 0,2.10
6
 ʢʣʝʪʢʠ ʥʘ ʷʤʢʘ. 

4. ʇʣʘʢʘʪʘ ʩʝ ʧʦʩʪʘʚʷ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37C, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ ʥʘ ʚʲʟ-

ʜʫʭʘ. 

5. ʉʣʝʜ ʢʘʪʦ ʢʣʝʪʢʠʪʝ ʦʙʨʘʟʫʚʘʪ ʧʣʲʪʝʥ ʤʦʥʦʩʣʦʡ (ʩʣʝʜ ʦʢʦʣʦ 3-4 ʜʥʠ) ʩʝ ʧʨʠʛʦʪʚʷʪ 

ʩʫʩʧʝʥʟʠʠ ʦʪ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʩ ʛʲʩʪʦʪʘ 0,75.10
6
 ʢʣ./ml ʚ ʧʨʷʩʥʘ ʭʨʘ-

ʥʠʪʝʣʥʘ ʩʨʝʜʘ. 

6. ʇʣʘʢʘʪʘ ʩ ʢʣʝʪʢʠ SAOS-2 ʩʝ ʠʟʚʘʞʜʘ ʦʪ ʠʥʢʫʙʘʪʦʨʘ ʠ ʩʝ ʠʟʪʝʛʣʷ ʩʨʝʜʘʪʘ ʦʪ ʚʩʠʯʢʠ 

ʷʤʢʠ. ɺ ʝʜʥʘ ʦʪ ʪʷʭ ʩʝ ʜʦʙʘʚʷʪ 2 ml ʧʨʷʩʥʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ, ʘ ʚ ʦʩʪʘʥʘʣʠʪʝ ʧʦ 2 ml ʦʪ 

ʨʘʟʣʠʯʥʠʪʝ ʧʨʠʛʦʪʚʝʥʠ ʩʫʩʧʝʥʟʠʠ ʦʪ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ. ʇʣʘʢʘʪʘ ʩʝ ʚʨʲʱʘ ʚ ʠʥʢʫʙʘʪʦʨʘ. 

7. ɼʚʘʜʝʩʝʪ ʠ ʯʝʪʠʨʠ ʯʘʩʘ ʧʦ-ʢʲʩʥʦ ʩʝ ʠʟʪʝʛʣʷ ʩʨʝʜʘʪʘ ʦʪ ʚʩʠʯʢʠ ʷʤʢʠ. 

8. ɺʩʠʯʢʠ ʷʤʢʠ ʩʝ ʧʨʦʤʠʚʘʪ ʜʚʫʢʨʘʪʥʦ ʩ ʧʦ 1 ml ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ, ʟʘ ʜʘ ʩʝ ʦʪʩʪʨʘʥʷʪ 

ʢʣʝʪʢʠʪʝ, ʢʦʠʪʦ ʥʝ ʩʘ ʟʜʨʘʚʦ ʧʨʠʣʝʧʥʘʣʠ. 

9. ʉʣʝʜ ʠʟʪʝʛʣʷʥʝ ʥʘ ʚʪʦʨʘʪʘ ʧʦʨʮʠʷ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ, ʚʲʚ ʚʩʠʯʢʠ ʷʤʢʠ ʩʝ ʜʦʙʘʚʷ ʧʦ 

1 ml 0,25%-ʝʥ ʪʨʠʧʩʠʥʦʚ ʨʘʟʪʚʦʨ. 

10. ʇʣʘʢʘʪʘ ʩʝ ʦʩʪʘʚʷ ʚ ʠʥʢʫʙʘʪʦʨʘ ʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʝʟ ʥʷʢʦʣʢʦ ʤʠʥʫʪʠ ʜʦ ʦʪʣʝʧʷʥʝ 

ʥʘ ʢʣʝʪʢʠʪʝ ʦʪ ʜʲʥʦʪʦ. ʇʨʦʮʝʩʲʪ ʤʦʞʝ ʜʘ ʩʝ ʫʩʢʦʨʠ ʯʨʝʟ ʨʘʟʢʣʘʱʘʥʝ ʥʘ ʧʣʘʢʘʪʘ. 

11. ɼʦʙʘʚʷ ʩʝ ʨʘʚʝʥ ʦʙʝʤ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ, ʩʲʜʲʨʞʘʱʘ FBS, ʟʘ ʜʘ ʩʝ ʧʨʝʢʨʘʪʠ ʜʝʡ-

ʩʪʚʠʝʪʦ ʥʘ ʪʨʠʧʩʠʥʘ. 

12. ʆʧʨʝʜʝʣʷ ʩʝ ʛʲʩʪʦʪʘʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʯʨʝʟ ʭʝʤʦʮʠʪʦʤʝʪʲʨ ʥʘ Neubauer. 

13. ʉʲʜʲʨʞʠʤʦʪʦ ʥʘ ʚʩʷʢʘ ʷʤʢʘ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʮʝʥʪʨʦʬʫʞʥʘ ʝʧʨʫʚʝʪʢʘ ʠ ʩʝ ʮʝʥʪʨʦ-

ʬʫʛʠʨʘ 5 ʤʠʥʫʪʠ ʧʨʠ 600 Ĭ g (3 000 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ F-45-12-11). 

14. ʉʣʝʜʚʘ ʩʝ ʩʪʘʥʜʘʨʪʥʘʪʘ ʧʨʦʮʝʜʫʨʘ ʟʘ ʠʤʫʥʦʙʣʦʪ, ʟʘʧʦʯʚʘʡʢʠ ʦʪ ʩʪʲʧʢʘ 3. ʥʘ ʪ. 

2.7.1. 
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2.7. ʀʤʫʥʦʙʣʦʪ (Western blot) 

ʆʪʜʝʣʥʠʪʝ ʝʪʘʧʠ ʥʘ ʪʦʟʠ ʤʝʪʦʜ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ ʦʪʜʝʣʥʠ ʧʨʦʪʝʠʥʠ ʚ ʢʣʝʪ-

ʢʠ ʠʣʠ ʚ ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʙ̫ ʭʘ ʧʨʦʚʝʞʜʘʥʠ ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʠʪʝ ʧʨʦʪʦʢʦʣʠ: 

 

2.7.1. ʀʟʦʣʠʨʘʥʝ ʠ ʟʘʤʨʘʟʷʚʘʥʝ ʥʘ ʧʨʦʙʠ ʦʪ ʢʣʝʪʢʠ 

1. ʆʧʨʝʜʝʣʷ ʩʝ ʛʲʩʪʦʪʘʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʚ ʦʪʜʝʣʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʛʨʫʧʠ. ʆʪ ʚʩʷʢʘ 

ʧʨʦʙʘ ʩʝ ʚʟʠʤʘ ʦʙʝʤ, ʩʲʜʲʨʞʘʱ 2-4.10
6
 ʢʣʝʪʢʠ ʠ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʦʪʜʝʣʥʘ ʮʝʥʪʨʦʬʫʞʥʘ 

ʝʧʨʫʚʝʪʢʘ. 

2. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫʪʠ ʧʨʠ 600 Ĭ g (3 000 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ F-45-

12-11). 

3. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʩʤʫʢʚʘ, ʘ ʢʣʝʪʲʯʥʠʪʝ ʫʪʘʡʢʠ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘʪ ʚ ʧʦ 1 ml 

ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ ʠ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ ʤʘʣʢʠ ʝʧʨʫʚʝʪʢʠ (1,5 ml). 

4. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫʪʠ ʧʨʠ 600 Ĭ g (3 000 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ F-45-

12-11). 

5. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʩʤʫʢʚʘ. 

6. ɽʧʨʫʚʝʪʢʠʪʝ ʩ ʢʣʝʪʲʯʥʠʪʝ ʫʪʘʡʢʠ ʩʝ ʟʘʪʚʘʨʷʪ ʠ ʩʝ ʧʦʪʘʧʷʪ ʚ ʪʝʯʝʥ ʘʟʦʪ (ī180 C) ʩ 

ʮʝʣ ʙʲʨʟʦ ʟʘʤʨʘʟʷʚʘʥʝ. 

7. ɿʘʤʨʘʟʝʥʠʪʝ ʧʨʦʙʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚʲʚ ʬʨʠʟʝʨ ʧʨʠ ī80 C ʜʦ ʤʦʤʝʥʪʘ ʥʘ ʫʧʦʪʨʝʙʘ. 

 

2.7.2. ʃʠʟʠʨʘʥʝ ʠ ʜʝʥʘʪʫʨʠʨʘʥʝ ʥʘ ʢʣʝʪʲʯʥʠʪʝ ʧʨʦʙʠ 

1. ʇʨʠʛʦʪʚʷ ʩʝ ʩʫʩʧʝʥʟʠʦʥʝʥ ʙʫʬʝʨ, ʢʘʢʪʦ ʝ ʦʧʠʩʘʥʦ ʚ ʪ. 4.1. ʥʘ ʧʨʠʣʦʞʝʥʠʝ I. ʅʝʦʙ-

ʭʦʜʠʤʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʚʠʩʠ ʦʪ ʦʙʱʠʷ ʙʨʦʡ ʥʘ ʢʣʝʪʢʠʪʝ ʚ ʧʨʦʙʠʪʝ. ɿʘ n.10
6
 ʢʣʝʪʢʠ ʩʘ 

ʥʫʞʥʠ n.40 ɛl ʙʫʬʝʨ. 

2. ʇʨʠʛʦʪʚʷ ʩʝ ʣʠʟʠʨʘʱ ʙʫʬʝʨ, ʢʘʢʪʦ ʝ ʦʧʠʩʘʥʦ ʚ ʪ. 4.1. ʥʘ ʧʨʠʣʦʞʝʥʠʝ I. ʅʝʦʙʭʦʜʠ-

ʤʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʚʠʩʠ ʦʪ ʦʙʱʠʷ ʙʨʦʡ ʥʘ ʢʣʝʪʢʠʪʝ ʚ ʧʨʦʙʠʪʝ. ɿʘ n.10
6
 ʢʣʝʪʢʠ ʩʘ ʥʫʞʥʠ 

n.40 ï 10 ɛl ʙʫʬʝʨ. 

3. ʆʪʜʝʣʥʦ ʩʝ ʧʨʠʛʦʪʚʷ ʣʠʟʠʨʘʱ ʙʫʬʝʨ ʙʝʟ DTT. ʉ ʪʦʟʠ ʙʫʬʝʨ ʩʝ ʣʠʟʠʨʘ ʤʘʣʢʘ ʯʘʩʪ 

ʦʪ ʚʩʷʢʘ ʧʨʦʙʘ, ʢʘʪʦ ʧʦʣʫʯʝʥʠʪʝ ʨʘʟʪʚʦʨʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʨʦʪʝʠʥʦʚʘʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʧʨʦʙʠʪʝ (ʦʧʠʩʘʥʦ ʚ ʪ. 2.7.4.). ɹʫʬʝʨʲʪ ʩʝ ʨʘʟʧʨʝʜʝʣʷ ʚ 500-ʤʠʢʨʦʣʠʪ-

ʨʦʚʠ ʝʧʨʫʚʝʪʢʠ ʧʦ 10 ɛl ʥʘ ʝʧʨʫʚʝʪʢʘ, ʢʘʪʦ ʙʨʦʷʪ ʥʘ ʝʧʨʫʚʝʪʢʠʪʝ ʪʨʷʙʚʘ ʜʘ ʝ ʨʘʚʝʥ ʥʘ 
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ʙʨʦʷ ʥʘ ʧʨʦʙʠʪʝ. 

4. ʊʨʠʪʝ ʙʫʬʝʨʘ ʩʝ ʧʦʩʪʘʚʷʪ ʚʲʨʭʫ ʣʝʜ ʚʝʜʥʘʛʘ ʩʣʝʜ ʧʨʠʛʦʪʚʷʥʝʪʦ ʠʤ. 

5. ɺʩʷʢʘ ʧʨʦʙʘ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘ ʚ ʩʫʩʧʝʥʟʠʦʥʝʥ ʙʫʬʝʨ ʚʝʜʥʘʛʘ ʩʣʝʜ ʠʟʚʘʞʜʘʥʝʪʦ Ҁ 

ʦʪ ʬʨʠʟʝʨʘ (ī80 C). ɿʘ n.10
6
 ʢʣʝʪʢʠ ʩʘ ʥʫʞʥʠ n.40 ɛl ʙʫʬʝʨ. 

6. ʆʪ ʚʩʷʢʘ ʨʝʩʫʩʧʝʥʜʠʨʘʥʘ ʧʨʦʙʘ ʚʝʜʥʘʛʘ ʩʝ ʚʟʠʤʘʪ 10 ɛl ʠ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ ʩʲʦʪʚʝʪ-

ʥʘʪʘ ʡ 500-ʤʠʢʨʦʣʠʪʨʦʚʘ ʝʧʨʫʚʝʪʢʘ ʩ ʣʠʟʠʨʘʱ ʙʫʬʝʨ ʙʝʟ DTT. ʉʤʝʩʪʘ ʚʝʜʥʘʛʘ ʩʝ ʭʦʤʦ-

ʛʝʥʠʟʠʨʘ ʠ ʝʧʨʫʚʝʪʢʘʪʘ ʩʝ ʧʦʩʪʘʚʷ ʟʘ 10 ʤʠʥ ʧʨʠ 99C. 

7. ʂʲʤ ʦʩʪʘʥʘʣʠʪʝ n.40 ï 10 ɛl ʦʪ ʨʝʩʫʩʧʝʥʜʠʨʘʥʘʪʘ ʧʨʦʙʘ ʚʝʜʥʘʛʘ ʩʝ ʜʦʙʘʚʷʪ n.40 ï 

10 ɛl ʣʠʟʠʨʘʱ ʙʫʬʝʨ ʩ DTT, ʩʤʝʩʪʘ ʩʝ ʭʦʤʦʛʝʥʠʟʠʨʘ ʠ ʝʧʨʫʚʝʪʢʘʪʘ ʩʝ ʧʦʩʪʘʚʷ ʟʘ 10 ʤʠ-

ʥʫʪʠ ʥʘ ʢʣʘʪʘʯʥʘ ʤʘʰʠʥʘ ʩ ʪʝʨʤʦʩʪʘʪ, ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʥʘʛʨʷʪʘ ʜʦ 99C. 

8. ʉʣʝʜ ʩʚʘʨʷʚʘʥʝ ʣʠʟʠʨʘʥʠʪʝ ʧʨʦʙʠ ʩʝ ʦʭʣʘʞʜʘʪ ʜʦ 4C ʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚʝʜ-

ʥʘʛʘ ʠʣʠ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ ʭʣʘʜʠʣʥʠʢ ʟʘ ʧʦ-ʢʲʩʥʘ ʫʧʦʪʨʝʙʘ (ʥʦ ʥʝ ʧʦ-ʜʲʣʛʦ ʦʪ 2 ʤʝʩʝ-

ʮʘ). 

 

2.7.3. ʇʨʠʛʦʪʚʷʥʝ ʠ ʢʦʥʮʝʥʪʨʠʨʘʥʝ ʥʘ ʧʨʦʙʠ ʦʪ ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ 

1. ʆʧʨʝʜʝʣʷ ʩʝ ʛʲʩʪʦʪʘʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʚ ʦʪʜʝʣʥʠʪʝ ʢʣʝʪʲʯʥʠ ʢʫʣʪʫʨʠ. ʆʪ ʚʩʷʢʘ ʩʝ 

ʚʟʠʤʘ ʦʙʝʤ, ʩʲʜʲʨʞʘʱ 2,5.10
6
 ʢʣ. (ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ) ʠʣʠ 1.10

6
 ʢʣ. (SAOS-2) ʠ ʩʝ ʧʨʝʭ-

ʚʲʨʣʷ ʚ ʦʪʜʝʣʥʘ ʮʝʥʪʨʦʬʫʞʥʘ ʝʧʨʫʚʝʪʢʘ. 

2. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫʪʠ ʧʨʠ 1 500 ʦʙ./ʤʠʥ. 

3. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʩʤʫʢʚʘ, ʘ ʢʣʝʪʲʯʥʠʪʝ ʫʪʘʡʢʠ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘʪ ʚ ʧʦ 5 ml 

ʩʪʝʨʠʣʝʥ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ. 

4. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫʪʠ ʧʨʠ 1 500 ʦʙ./ʤʠʥ. 

5. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʩʤʫʢʚʘ, ʘ ʢʣʝʪʲʯʥʠʪʝ ʫʪʘʡʢʠ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘʪ ʚ ʧʦ 5 ml 

ʙʝʟʩʝʨʫʤʥʘ ʩʨʝʜʘ OPTI-MEMÈ I. ʂʣʝʪʲʯʥʠʪʝ ʩʫʩʧʝʥʟʠʠ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ ʤʘʣʢʠ ʤʘʪʨʘ-

ʮʠ. 

6. ʄʘʪʨʘʮʠʪʝ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37C, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ ʥʘ 

ʚʲʟʜʫʭʘ. 24 ʠ 48 ʯʘʩʘ ʧʦ-ʢʲʩʥʦ ʩʝ ʜʦʙʘʚʷʪ ʧʦ 5 ml OPTI-MEMÈ I ʚʲʚ ʚʩʠʯʢʠ ʤʘʪʨʘʮʠ. 

ʂʫʣʪʠʚʠʨʘʥʝʪʦ ʧʨʦʜʲʣʞʘʚʘ 72 ʯʘʩʘ. 

7. ʊʝʯʥʘʪʘ ʬʘʟʘ ʦʪ ʚʩʝʢʠ ʤʘʪʨʘʢ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʦʪʜʝʣʥʘ ʮʝʥʪʨʦʬʫʞʥʘ ʝʧʨʫʚʝʪʢʘ. ɽʧ-

ʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫʪʠ ʧʨʠ 1 500 ʦʙ./ʤʠʥ. 

8. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʦʪ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʧʨʝʢʘʨʚʘ ʧʨʝʟ ʬʠʣʪʲʨ ʩ ʜʠʘʤʝʪʲʨ ʥʘ 

ʧʦʨʠʪʝ 0,4 Õm ʠ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʥʦʚʘ ʝʧʨʫʚʝʪʢʘ. ʄʦʞʝ ʜʘ ʩʝ ʟʘʤʨʘʟʠ ʧʨʠ ī80 C. 
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9. ʂʦʥʜʠʮʠʦʥʠʨʘʥʘʪʘ ʩʨʝʜʘ ʦʪ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʛʦʨʥʠʷ ʦʪʩʝʢ ʥʘ ʩʧʝ-

ʮʠʘʣʥʘ ʝʧʨʫʚʝʪʢʘ ʟʘ ʢʦʥʮʝʥʪʨʠʨʘʥʝ ʥʘ ʧʨʦʪʝʠʥʠ (Amicon Ultra-15) ʩ ʤʝʤʙʨʘʥʘ, ʟʘʜʲʨ-

ʞʘʱʘ ʧʨʦʪʝʠʥʠ ʩ ʤʦʣʝʢʫʣʥʘ ʤʘʩʘ ʥʘʜ 10 000. 

10. ʂʦʥʮʝʥʪʨʠʨʘʱʠʪʝ ʝʧʨʫʚʝʪʢʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 20 ʤʠʥʫʪʠ ʧʨʠ 3 857 Ĭ g (5 000 

ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ 1617) ʠ 4C. ɸʢʦ ʩʣʝʜ ʪʦʚʘ ʦʙʝʤʲʪ ʥʘ ʢʦʥʮʝʥʪʨʘʪʘ, ʦʩʪʘʥʘʣ ʚ ʛʦʨʥʠʷ ʦʪ-

ʩʝʢ, ʝ ʧʦ-ʛʦʣʷʤ ʦʪ 1 ml, ʮʝʥʪʨʦʬʫʛʠʨʘʥʝʪʦ ʩʝ ʧʨʦʜʲʣʞʘʚʘ ʜʦ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʙʝʤ ʚ ʪʝʟʠ 

ʛʨʘʥʠʮʠ. ʂʦʥʮʝʥʪʨʘʪʠʪʝ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ ʥʦʚʠ ʝʧʨʫʚʝʪʢʠ ʠ ʤʦʛʘʪ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʥʷ-

ʢʦʣʢʦ ʜʥʠ ʧʨʠ 4C, ʥʦ ʘʢʦ ʧʨʝʜʩʪʦʠ ʜʘ ʙʲʜʘʪ ʦʙʨʘʙʦʪʝʥʠ ʩ ʪʨʦʤʙʠʥ ʚʤʝʩʪʦ ʪʦʚʘ ʩʝ ʧʨʦ-

ʚʝʞʜʘʪ ʩʣʝʜʚʘʱʠʪʝ ʩʪʲʧʢʠ (ʦʪ 11. ʜʦ 14.). ʊʦʚʘ ʩʝ ʥʘʣʘʛʘ, ʟʘʱʦʪʦ pH ʠ ʤʠʥʝʨʘʣʥʠʷʪ ʩʲ-

ʩʪʘʚ ʥʘ ʢʦʥʜʠʮʠʦʥʠʨʘʥʘʪʘ ʩʨʝʜʘ ʥʝ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʝʥʟʠʤʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʪʨʦʤʙʠʥʘ. 

11. ʂʲʤ ʢʦʥʮʝʥʪʨʘʪʠʪʝ ʚ ʛʦʨʥʠʷ ʦʪʩʝʢ ʥʘ ʢʦʥʮʝʥʪʨʠʨʘʱʠʪʝ ʝʧʨʫʚʝʪʢʠ ʩʝ ʜʦʙʘʚʷʪ ʧʦ 

14 ml ʙʫʬʝʨ ʩ ʦʧʪʠʤʘʣʝʥ ʩʲʩʪʘʚ ʟʘ ʝʥʟʠʤʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʪʨʦʤʙʠʥʘ (ʩʲʩʪʘʚ ʦʧʠʩʘʥ ʚ ʪ. 

4.2. ʥʘ ʧʨʠʣʦʞʝʥʠʝ I). 

12. ʂʦʥʮʝʥʪʨʠʨʘʱʠʪʝ ʝʧʨʫʚʝʪʢʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 20 ʤʠʥʫʪʠ ʧʨʠ 3 857 Ĭ g (5 000 

ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ 1617) ʠ 4C. ɸʢʦ ʩʣʝʜ ʪʦʚʘ ʦʙʝʤʲʪ ʥʘ ʢʦʥʮʝʥʪʨʘʪʘ, ʦʩʪʘʥʘʣ ʚ ʛʦʨʥʠʷ ʦʪ-

ʩʝʢ, ʝ ʧʦ-ʛʦʣʷʤ ʦʪ 1 ml, ʮʝʥʪʨʦʬʫʛʠʨʘʥʝʪʦ ʩʝ ʧʨʦʜʲʣʞʘʚʘ ʜʦ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʙʝʤ ʚ ʪʝʟʠ 

ʛʨʘʥʠʮʠ. 

13. ʉʪʲʧʢʠ 11. ʠ 12. ʩʝ ʧʦʚʪʘʨʷʪ ʦʱʝ ʚʝʜʥʲʞ. 

14. ʂʦʥʮʝʥʪʨʘʪʠʪʝ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ ʥʦʚʠ ʝʧʨʫʚʝʪʢʠ ʠ ʤʦʛʘʪ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʥʷʢʦʣʢʦ 

ʜʥʠ ʧʨʠ 4C. 

 

2.7.4. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʙʝʣʪʲʯʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʧʨʦʙʠʪʝ 

ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʟʥʘʝ ʧʨʦʪʝʠʥʦʚʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʚʩʠʯʢʠ ʧʨʦʙʠ, ʟʘ ʜʘ ʤʦʞʝ ʦʪ 

ʚʩʠʯʢʠ ʜʘ ʩʝ ʥʘʥʝʩʘʪ ʚʲʨʭʫ ʛʝʣʘ ʦʙʝʤʠ, ʩʲʜʲʨʞʘʱʠ ʝʜʥʦ ʠ ʩʲʱʦ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱ ʙʝʣ-

ʪʲʢ. ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ ʙʘʥʜʦʚʝʪʝ ʥʘ ʜʘʜʝʥ ʧʨʦʪʝʠʥ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ ʜʘ ʙʲʜʘʪ ʢʦʨʝʢʪʥʦ 

ʩʨʘʚʥʷʚʘʥʠ ʧʦ ʠʥʪʝʥʟʠʪʝʪ. 

ü ɿʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʧʨʦʪʝʠʥʦʚʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʣʠʟʠʨʘʥʠʪʝ ʢʣʝʪʲʯʥʠ ʧʨʦʙʠ ʙʝʰʝ 

ʠʟʧʦʣʟʚʘʥ ʢʦʤʧʣʝʢʪʘ Pierce BCA Protein Assay Kit, ʙʘʟʠʨʘʥ ʥʘ ʤʝʪʦʜʘ ʥʘ Smith (Smith, 

Krohn et al. 1985). ʊʦʟʠ ʤʝʪʦʜ ʢʦʤʙʠʥʠʨʘ ʠʟʚʝʩʪʥʘʪʘ ʙʠʫʨʝʪʦʚʘ ʨʝʘʢʮʠʷ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ 

ʧʨʦʪʝʠʥʠ, ʧʨʠ ʢʦʷʪʦ ʤʝʜʥʠ (II) ʡʦʥʠ (Cu
2+
) ʩʝ ʨʝʜʫʮʠʨʘʪ ʚ ʘʣʢʘʣʥʘ ʩʨʝʜʘ ʜʦ ʤʝʜʥʠ (I) 

ʡʦʥʠ (Cu
1+
), ʩ ʚʠʩʦʢʦʯʫʚʩʪʚʠʪʝʣʝʥ ʠ ʩʝʣʝʢʪʠʚʝʥ ʨʝʘʛʝʥʪ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ Cu

1+
 ï ʙʠʮʠʥ-

ʭʦʥʠʥʦʚʘ ʢʠʩʝʣʠʥʘ (BCA). ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ 2 ʤʦʣʝʢʫʣʠ ɺʉɸ ʩ ʝʜʠʥ ʤʝʜʝʥ (I) 
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ʡʦʥ ʩʝ ʧʦʣʫʯʘʚʘ ʚʠʦʣʝʪʦʚʦ ʢʦʤʧʣʝʢʩʥʦ ʩʲʝʜʠʥʝʥʠʝ, ʢʦʝʪʦ ʝ ʚʦʜʦʨʘʟʪʚʦʨʠʤʦ ʠ ʠʤʘ ʘʙ-

ʩʦʨʙʮʠʦʥʝʥ ʤʘʢʩʠʤʫʤ ʤʝʞʜʫ 540 ʠ 600 nm: 

 

ʊʦʯʥʦʩʪʪʘ ʥʘ ʤʝʪʦʜʘ ʥʝ ʩʝ ʧʦʚʣʠʷʚʘ ʥʝʛʘʪʠʚʥʦ ʦʪ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʜʝʪʝʨʛʝʥʪʠ ʢʘʪʦ 

SDS ʚ ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʦ 5%, ʥʦ ʩʠʣʥʦ ʩʝ ʚʣʠʷʝ ʦʪ ʨʝʜʫʮʠʨʘʱʠ ʘʛʝʥʪʠ ʢʘʪʦ DTT. 

1. ʇʨʠʛʦʪʚʷ ʩʝ ʨʘʙʦʪʝʥ ʨʘʟʪʚʦʨ ʦʪ 50 ʦʙʝʤʘ ʨʝʘʛʝʥʪ ɸ ʠ 1 ʦʙʝʤ ʨʝʘʛʝʥʪ ɺ (ʦʧʠʩʘʥʠ ʚ 

ʪ. 4.3 ʥʘ ʧʨʠʣʦʞʝʥʠʝ I). ʅʝʦʙʭʦʜʠʤʦ ʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪ 600 ɛl ʥʘ ʧʨʦʙʘ (ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʟʝ-

ʤʘʪ ʧʨʝʜʚʠʜ ʠ ʧʝʪ ʩʪʘʥʜʘʨʪʥʠ ʧʨʦʙʠ). 

2. ʈʘʟʪʚʦʨʲʪ ʩʝ ʨʘʟʧʨʝʜʝʣʷ ʧʦ 200 ɛl ʥʘ ʷʤʢʘ ʚ 96-ʷʤʢʦʚʘ ʧʣʘʢʘ, ʪʘʢʘ, ʯʝ ʟʘ ʚʩʷʢʘ 

ʧʨʦʙʘ ʜʘ ʠʤʘ ʧʦ 3 ʷʤʢʠ ʩ ʨʘʙʦʪʝʥ ʨʘʟʪʚʦʨ. 

3. ɿʘ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʢʘʣʠʙʨʘʮʠʦʥʥʘ ʧʨʘʚʘ ʩʝ ʧʨʠʛʦʪʚʷʪ 5 ʩʪʘʥʜʘʨʪʥʠ ʨʘʟʪʚʦʨʘ ʥʘ ʛʦ-

ʚʝʞʜʠ ʩʝʨʫʤʝʥ ʘʣʙʫʤʠʥ (BSA) ʩ ʢʦʥʮʝʥʪʨʘʮʠʠ 0, 500, 1000, 1500 ʠ 2000 Õg/ml. 

4. ʇʨʦʙʠʪʝ, ʣʠʟʠʨʘʥʠ ʩ ʣʠʟʠʨʘʱ ʙʫʬʝʨ ʙʝʟ DTT, ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 10 ʤʠʥ ʧʨʠ 4C ʠ 

8 600 Ĭ g (10 000 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

5. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʦʪ ʧʨʦʙʠʪʝ ʩʝ ʨʘʟʨʝʞʜʘ ʩ ʜʝʩʪʠʣʠʨʘʥʘ ʚʦʜʘ ʚ ʩʲʦʪʥʦʰʝʥʠʝ 

1:4. 

6. ʆʪ ʚʩʷʢʘ ʨʘʟʨʝʜʝʥʘ ʧʨʦʙʘ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 10 ɛl ʚʲʚ ʚʩʷʢʘ ʦʪ ʪʨʠʪʝ ʷʤʢʠ, ʧʨʝʜ-

ʚʠʜʝʥʠ ʟʘ ʥʝʷ. ʈʘʟʙʲʨʢʚʘ ʩʝ ʜʦʙʨʝ. 

7. ʆʪ ʚʩʝʢʠ ʩʪʘʥʜʘʨʪʝʥ ʨʘʟʪʚʦʨ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 10 ɛl ʚʲʚ ʚʩʷʢʘ ʦʪ ʪʨʠʪʝ ʷʤʢʠ, 

ʧʨʝʜʚʠʜʝʥʠ ʟʘ ʥʝʛʦ. ʈʘʟʙʲʨʢʚʘ ʩʝ ʜʦʙʨʝ. 

8. ʇʣʘʢʘʪʘ ʩʝ ʠʥʢʫʙʠʨʘ 30 ʤʠʥ ʧʨʠ 37C. 

9. ɸʢʦ ʚ ʷʤʢʠʪʝ ʠʤʘ ʤʝʭʫʨʯʝʪʘ, ʪʝ ʩʝ ʦʪʩʪʨʘʥʷʚʘʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʚʨʲʭʯʝ ʥʘʪʦʧʝʥʦ ʚ 

ʠʟʦʘʤʠʣʦʚ ʘʣʢʦʭʦʣ, ʟʘ ʜʘ ʥʝ ʧʦʧʨʝʯʘʪ ʥʘ ʪʦʯʥʦʪʦ ʠʟʤʝʨʚʘʥʝ ʥʘ ʘʙʩʦʨʙʮʠʷʪʘ. 

10. ʇʣʘʢʘʪʘ ʩʝ ʨʘʟʢʣʘʱʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 10 s.  

11. ʀʟʤʝʨʚʘ ʩʝ ʘʙʩʦʨʙʮʠʷʪʘ ʧʨʠ ʜʲʣʞʠʥʘ ʥʘ ʚʲʣʥʘʪʘ 570 nm ʠ ʩʝ ʠʟʯʠʩʣʷʚʘ ʩʨʝʜʥʘʪʘ 

Ҁ ʩʪʦʡʥʦʩʪ ʟʘ ʚʩʷʢʘ ʛʨʫʧʘ ʦʪ 3 ʷʤʢʠ, ʩʲʜʲʨʞʘʱʠ ʧʦʨʮʠʠ ʦʪ ʝʜʥʘ ʠ ʩʲʱʘ ʧʨʦʙʘ. 
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12. ʉ ʧʦʤʦʱʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ Microsoft Excel ʩʝ ʧʦʩʪʨʦʷʚʘ ʢʘʣʠʙʨʘʮʠʦʥʥʘ ʧʨʘʚʘ ʯʨʝʟ 

ʣʠʥʝʡʥʘ ʨʝʛʨʝʩʠʷ ʠ ʩʝ ʠʟʯʠʩʣʷʚʘʪ ʥʘʢʣʦʥʘ ʠ ʦʪʨʝʟʘ ʥʘ ʧʨʘʚʘʪʘ. ʊʝʟʠ ʧʘʨʘʤʝʪʨʠ ʩʝ ʠʟ-

ʧʦʣʟʚʘʪ ʩʣʝʜ ʪʦʚʘ ʧʨʠ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʧʨʦʪʝʠʥʦʚʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʧʨʦʙʠʪʝ ʚʲʟ ʦʩʥʦ-

ʚʘ ʥʘ ʩʨʝʜʥʠʪʝ ʠʤ ʘʙʩʦʨʙʮʠʠ. 

ü ɿʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʧʨʦʪʝʠʥʦʚʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʦʥʮʝʥʪʨʠʨʘʥʠʪʝ ʧʨʦʙʠ ʦʪ ʢʦʥʜʠ-

ʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʙʝʰʝ ʠʟʧʦʣʟʚʘʥ ʨʝʘʢʪʠʚʘ RotiÈ-Nanoquant, ʧʨʝʩʪʘʚʣʷʚʘʱ ʫʩʲʚʲʨ-

ʰʝʥʩʪʚʘʥ ʨʝʘʢʪʠʚ ʥʘ Bradford ʩ ʧʦ-ʥʠʩʲʢ ʧʨʘʛ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ. ʉʲʜʲʨʞʘʱʦʪʦ ʩʝ ʚ 

ʪʦʟʠ ʨʘʟʪʚʦʨ ʙʘʛʨʠʣʦ ʩʝ ʩʚʲʨʟʚʘ ʩ ʧʨʦʪʝʠʥʠʪʝ, ʧʨʠ ʢʦʝʪʦ ʩʝ ʠʟʤʝʩʪʚʘ ʘʙʩʦʨʙʮʠʦʥʥʠʷʪ 

ʤʫ ʤʘʢʩʠʤʫʤ ʠ ʮʚʝʪʘ ʥʘ ʨʘʟʪʚʦʨʘ ʩʝ ʧʨʦʤʝʥʷ ʦʪ ʯʝʨʚʝʥʦ-ʢʘʬʷʚ ʚ ʩʠʥ. ʊʦʯʥʦʩʪʪʘ ʥʘ 

ʤʝʪʦʜʘ ʥʝ ʩʝ ʧʦʚʣʠʷʚʘ ʥʝʛʘʪʠʚʥʦ ʦʪ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʨʝʜʫʮʠʨʘʱʠ ʘʛʝʥʪʠ, ʚʢʣʶʯʠʪʝʣʥʦ 

DTT. ʆʙʘʯʝ ʜʦʨʠ ʠ ʚ ʥʠʩʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʜʝʪʝʨʛʝʥʪʠʪʝ ʧʨʝʜʠʟʚʠʢʚʘʪ ʧʨʝʮʠʧʠʪʠʨʘʥʝ 

ʥʘ ʨʝʘʢʪʠʚʘ. 

1. ɿʘ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʢʘʣʠʙʨʘʮʠʦʥʥʘ ʧʨʘʚʘ ʩʝ ʧʨʠʛʦʪʚʷʪ ʩʪʘʥʜʘʨʪʥʠ ʨʘʟʪʚʦʨʠ ʥʘ BSA 

ʩ ʢʦʥʮʝʥʪʨʘʮʠʠ 0, 1, 2,5, 5, 10, 25, 50, 75 ʠ 100 Õg/ml. 

2. ʇʨʦʙʠʪʝ ʩʝ ʨʘʟʨʝʞʜʘʪ ʩ ʜʝʩʪʠʣʠʨʘʥʘ ʚʦʜʘ ʚ ʩʲʦʪʥʦʰʝʥʠʝ 1:19. 

3. ʉʪʘʥʜʘʨʪʥʠʪʝ ʨʘʟʪʚʦʨʠ ʠ ʨʘʟʨʝʜʝʥʠʪʝ ʧʨʦʙʠ ʩʝ ʨʘʟʧʨʝʜʝʣʷʪ ʧʦ 50 ɛl ʥʘ ʷʤʢʘ ʚ 96-

ʷʤʢʦʚʘ ʧʣʘʢʘ, ʢʘʪʦ ʟʘ ʚʩʷʢʘ ʧʨʦʙʘ ʠ ʟʘ ʚʩʝʢʠ ʩʪʘʥʜʘʨʪʝʥ ʨʘʟʪʚʦʨ ʩʝ ʦʪʜʝʣʷʪ ʧʦ 3 ʷʤʢʠ. 

4. ʇʨʠʛʦʪʚʷ ʩʝ ʨʘʙʦʪʝʥ ʨʘʟʪʚʦʨ ʦʪ 1 ʦʙʝʤʥʘ ʯʘʩʪ RotiÈ-Nanoquant ʠ 4 ʦʙʝʤʥʠ ʯʘʩʪʠ 

ʜʝʩʪʠʣʠʨʘʥʘ ʚʦʜʘ. 

5. ʆʪ ʨʘʙʦʪʥʠʷ ʨʘʟʪʚʦʨ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 200 ɛl ʚʲʚ ʚʩʷʢʘ ʷʤʢʘ ʩʲʩ ʩʪʘʥʜʘʨʪʝʥ ʨʘʟʪ-

ʚʦʨ ʠʣʠ ʨʘʟʨʝʜʝʥʘ ʧʨʦʙʘ. ʀʟʯʘʢʚʘ ʩʝ 5 ʤʠʥʫʪʠ. 

6. ʀʟʤʝʨʚʘ ʩʝ ʘʙʩʦʨʙʮʠʷʪʘ ʧʨʠ ʜʲʣʞʠʥʠ ʥʘ ʚʲʣʥʘʪʘ 450 ʠ 595 nm. 

7. ʀʟʯʠʩʣʷʚʘʪ ʩʝ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʜʚʝʪʝ ʘʙʩʦʨʙʮʠʠ ʟʘ ʚʩʷʢʘ ʛʨʫʧʘ ʦʪ 3 ʨʘʚʥʦʟ-

ʥʘʯʥʠ ʷʤʢʠ. ɿʘ ʚʩʷʢʘ ʛʨʫʧʘ ʩʝ ʧʨʝʩʤʷʪʘ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ɸ595/ɸ450. 

8. ʉ ʧʦʤʦʱʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ Microsoft Excel ʩʝ ʧʦʩʪʨʦʷʚʘ ʢʘʣʠʙʨʘʮʠʦʥʥʘ ʧʨʘʚʘ ʯʨʝʟ 

ʣʠʥʝʡʥʘ ʨʝʛʨʝʩʠʷ ʠ ʩʝ ʠʟʯʠʩʣʷʚʘʪ ʥʘʢʣʦʥʘ ʠ ʦʪʨʝʟʘ ʥʘ ʧʨʘʚʘʪʘ. ʊʝʟʠ ʧʘʨʘʤʝʪʨʠ ʩʝ ʠʟ-

ʧʦʣʟʚʘʪ ʩʣʝʜ ʪʦʚʘ ʧʨʠ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʧʨʦʪʝʠʥʦʚʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʧʨʦʙʠʪʝ ʚʲʟ ʦʩʥʦ-

ʚʘ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʠʤ ɸ595/ɸ450. 
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2.7.5. ʆʙʨʘʙʦʪʚʘʥʝ ʠ ʜʝʥʘʪʫʨʠʨʘʥʝ ʥʘ ʢʦʥʮʝʥʪʨʠʨʘʥʠʪʝ ʧʨʦʙʠ ʦʪ ʢʦʥ-

ʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʠ ʥʘ ʩʪʘʥʜʘʨʪʝʥ ʦʩʪʝʦʧʦʥʪʠʥʦʚ ʨʘʟʪʚʦʨ 

ʉʪʲʧʢʠ 1., 2. ʠ 3. ʩʝ ʦʪʥʘʩʷʪ ʩʘʤʦ ʟʘ ʧʨʦʙʠʪʝ, ʧʦʜʣʝʞʘʱʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʩʲʜʲʨʞʘ-

ʥʠʝ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥ. ʈʘʟʮʝʧʚʘʥʝʪʦ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥʘ ʦʪ ʪʨʦʤʙʠʥ ʝ ʤʥʦʛʦ ʭʘʨʘʢʪʝʨʥʦ ʠ 

ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʪʘʢʠʚʘ ʜʘʥʥʠ ʧʨʠ ʠʤʫʥʦʙʣʦʪʘ ʫʙʝʜʠʪʝʣʥʦ ʜʦʢʘʟʚʘ, ʯʝ ʜʝʪʝʢʪʠʨʘʥʠʷʪ ʩ 

ʘʥʪʠʪʷʣʦʪʦ ʧʨʦʪʝʠʥ ʝ ʠʤʝʥʥʦ ʦʩʪʝʦʧʦʥʪʠʥ. 

1. ʆʪ ʚʩʷʢʘ ʧʨʦʙʘ ʩʝ ʚʟʠʤʘʪ ʜʚʝ ʨʘʚʥʠ ʧʦʨʮʠʠ, ʩʲʜʲʨʞʘʱʠ ʧʦ ʦʢʦʣʦ 20 Õg ʦʙʱ ʧʨʦ-

ʪʝʠʥ ʠ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ 500-ʤʠʢʨʦʣʠʪʨʦʚʠ ʝʧʨʫʚʝʪʢʠ. ɺ ʜʨʫʛʠ ʜʚʝ ʝʧʨʫʚʝʪʢʠ ʩʝ ʧʨʠʛʦʪ-

ʚʷʪ ʧʦ 100 Õl ʨʘʟʪʚʦʨ ʥʘ rhOPN ʩ ʢʦʥʮʝʥʪʨʘʮʠʷ 60 Õg/ml. ʊʝʟʠ ʨʘʟʪʚʦʨʠ ʩʝ ʧʨʠʛʦʪʚʷʪ 

ʯʨʝʟ ʨʘʟʨʝʞʜʘʥʝ ʥʘ ʠʟʭʦʜʥʠʷ ʦʩʪʝʦʧʦʥʪʠʥʦʚ ʨʘʟʪʚʦʨ ʩ ʙʫʬʝʨ ʩ ʦʧʪʠʤʘʣʝʥ ʩʲʩʪʘʚ ʟʘ ʝʥ-

ʟʠʤʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʪʨʦʤʙʠʥʘ (ʩʲʩʪʘʚ ʦʧʠʩʘʥ ʚ ʪ. 4.2. ʥʘ ʧʨʠʣʦʞʝʥʠʝ I). 

2. ʂʲʤ ʝʜʥʘʪʘ ʝʧʨʫʚʝʪʢʘ ʦʪ ʚʩʷʢʘ ʜʚʦʡʢʘ ʩʝ ʜʦʙʘʚʷ 1 Õl ʨʘʟʪʚʦʨ ʥʘ ʪʨʦʤʙʠʥ ʩ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ 0,13 U/Õl, ʘ ʢʲʤ ʜʨʫʛʘʪʘ ï 1 Õl ʙʫʬʝʨ ʩ ʦʧʪʠʤʘʣʝʥ ʩʲʩʪʘʚ ʟʘ ʝʥʟʠʤʥʦʪʦ ʜʝʡʩʪʚʠʝ 

ʥʘ ʪʨʦʤʙʠʥʘ. 

3. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʠʥʢʫʙʠʨʘʪ 2 ʯʘʩʘ ʧʨʠ 30C. 

4. ʂʲʤ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʜʦʙʘʚʷʪ ʨʘʟʪʚʦʨ ʥʘ DTT (1 M) ʠ ʙʫʬʝʨ ʟʘ ʥʘʥʘʩʷʥʝ ʥʘ 

ʧʨʦʙʠ NuPAGEÈ LDS 4X ï ʥʘ 100 Õl ʧʨʦʙʘ ʩʝ ʧʘʜʘʪ 36,1 Õl ʨʘʟʪʚʦʨ ʥʘ DTT ʠ 45,1 Õl 

NuPAGEÈ LDS 4X. 

5. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʧʦʩʪʘʚʷʪ ʟʘ 10 ʤʠʥ ʧʨʠ 99C. ʉʣʝʜ ʦʭʣʘʞʜʘʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟ-

ʚʘʪ ʚʝʜʥʘʛʘ ʠʣʠ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ ʭʣʘʜʠʣʥʠʢ ʟʘ ʧʦ-ʢʲʩʥʘ ʫʧʦʪʨʝʙʘ. 

 

2.7.6. ɽʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʧʦʣʠʘʢʨʠʣʘʤʠʜʝʥ ʛʝʣ ʧʨʠ ʜʝʥʘʪʫʨʠʨʘʱʠ ʫʩʣʦ-

ʚʠʷ 

1. ɻʝʣʦʚʝʪʝ ʩʝ ʤʦʥʪʠʨʘʪ ʚ ʝʣʝʢʪʨʦʬʦʨʝʟʥʘʪʘ ʢʘʤʝʨʘ. 

2. ɻʦʨʥʠʪ̫ ʠ ʜʦʣʥʠʷʪ ʨʝʟʝʨʚʦʘʨʠ ʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʥʘʪʘ ʢʘʤʝʨʘ ʩʝ ʧʲʣʥʷʪ ʩ 1Ĭ ʝʣʝʢʪ-

ʨʦʬʦʨʝʟʝʥ ʙʫʬʝʨ. ɸʢʦ ʪʲʨʩʝʥʠʷʪ ʧʨʦʪʝʠʥ ʝ ʩ ʤʦʣʝʢʫʣʥʘ ʤʘʩʘ ʥʘʜ 30-40 kDa ʩʝ ʧʨʝʜʧʦ-

ʯʠʪʘ MOPS-ʩʲʜʲʨʞʘʱʠʷʪ ʝʣʝʢʪʨʦʬʦʨʝʟʝʥ ʙʫʬʝʨ. ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʩʝ ʧʨʝʜʧʦʯʠʪʘ 

MES-ʩʲʜʲʨʞʘʱʠʷʪ ʝʣʝʢʪʨʦʬʦʨʝʟʝʥ ʙʫʬʝʨ. 

3. ɻʨʝʙʝʥʠʪʝ ʩʝ ʠʟʚʘʞʜʘʪ ʚʥʠʤʘʪʝʣʥʦ ʠ ʜʞʦʙʦʚʝʪʝ ʥʘ ʛʝʣʦʚʝʪʝ ʩʝ ʠʟʧʣʘʢʚʘʪ ʩ ʝʣʝʢʪ-

ʨʦʬʦʨʝʟʝʥ ʙʫʬʝʨ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʧʨʠʥʮʦʚʢʘ ʠ ʧʦʜʭʦʜʷʱʦ ʟʘ ʮʝʣʪʘ ʚʨʲʭʯʝ. 

4. ʆʪ ʚʩʷʢʘ ʣʠʟʠʨʘʥʘ ʠ ʜʝʥʘʪʫʨʠʨʘʥʘ ʢʣʝʪʲʯʥʘ ʧʨʦʙʘ ʩʝ ʚʟʠʤʘ ʢʦʣʠʯʝʩʪʚʦ, ʩʲʜʲʨ-
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ʞaɦ ʦ 30 Õg ʦʙʱ ʙʝʣʪʲʢ ʠ ʩʝ ʧʦʩʪʘʚʷ ʚ ʦʪʜʝʣʥʘ ʝʧʨʫʚʝʪʢʘ. ʂʲʤ ʥʝʛʦ ʩʝ ʜʦʙʘʚʷ ʪʨʠ ʧʲʪʠ 

ʧʦ-ʤʘʣʲʢ ʦʙʝʤ ʙʫʬʝʨ ʟʘ ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦʙʠʪʝ NuPAGEÈ LDS 4X. ʊʘʢʘ ʧʨʠʛʦʪʚʝʥʠʪʝ 

ʧʨʦʙʠ ʩʝ ʧʨʝʥʘʩʷʪ ʙʝʟ ʦʩʪʘʪʲʢ ʚ ʩʲʦʪʚʝʪʥʠʪʝ ʜʞʦʙʦʚʝ ʥʘ ʛʝʣʘ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʧʠʧʝʪʘ ʩ 

ʧʦʜʭʦʜʷʱʦ ʟʘ ʮʝʣʪʘ ʚʨʲʭʯʝ. 

ʠʣʠ 

ʆʪ ʚʩʷʢʘ ʜʝʥʘʪʫʨʠʨʘʥʘ ʧʨʦʙʘ ʦʪ ʢʦʥʮʝʥʪʨʠʨʘʥʘ ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʩʝ ʚʟʠʤʘ ʢʦ-

ʣʠʯʝʩʪʚʦ, ʩʲʜʲʨʞʘʱʦ 3 Õg ʦʙʱ ʙʝʣʪʲʢ ʠ ʩʝ ʧʨʝʥʘʩʷ ʙʝʟ ʦʩʪʘʪʲʢ ʚ ʩʲʦʪʚʝʪʥʠʷ ʜʞʦʙ ʥʘ 

ʛʝʣʘ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʧʠʧʝʪʘ ʩ ʧʦʜʭʦʜʷʱʦ ʟʘ ʮʝʣʪʘ ʚʨʲʭʯʝ. ʆʪ ʧʨʦʙʠʪʝ ʩ rhOPN ʩʝ ʥʘ-

ʥʘʩʷ ʢʦʣʠʯʝʩʪʚʦ, ʩʲʜʲʨʞʘʱʦ 1 Õg rhOPN. 

5. ɺ ʝʜʠʥ ʜʞʦʙ ʥʘ ʚʩʝʢʠ ʛʝʣ ʩʝ ʥʘʥʘʩʷʪ 7,5 ɛl ʤʘʨʢʝʨ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʤʦʣʝʢʫʣʥʘʪʘ 

ʤʘʩʘ ʥʘ ʧʨʦʪʝʠʥʠʪʝ (ʪ. 4.4. ʥʘ ʧʨʠʣʦʞʝʥʠʝ I). 

6. ɸʢʦ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ ʦʩʪʘʥʝ ʩʚʦʙʦʜʝʥ ʜʞʦʙ, ʪʦʡ ʩʝ ʥʘʪʦʚʘʨʚʘ ʩ ʙʫʬʝʨ ʟʘ 

ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦʙʠʪʝ, ʟʘ ʜʘ ʥʝ ʩʝ ʦʪʢʣʦʥʷʪ ʚʩʪʨʘʥʠ ʧʨʦʪʝʠʥʠʪʝ ʦʪ ʩʲʩʝʜʥʠʪʝ ʧʨʦʙʠ. 

7. ʇʦʩʪʘʚʷ ʩʝ ʢʘʧʘʢʲʪ ʥʘ ʢʘʤʝʨʘʪʘ ʠ ʪʷ ʩʝ ʩʚʲʨʟʚʘ ʩ ʦʭʣʘʞʜʘʱʘʪʘ ʩʠʩʪʝʤʘ (ʘʢʦ ʠʟ-

ʧʦʣʟʚʘʥʠʷʪ ʪʠʧ ʢʘʤʝʨʘ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ ʨʘʙʦʪʘ ʩ ʪʘʢʘʚʘ) ʠ ʩ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

8. ʈʘʟʜʝʣʷʥʝʪʦ ʥʘ ʧʨʦʪʝʠʥʠʪʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʧʨʠ 200V, ʟʘ ʦʢʦʣʦ 50 ʤʠʥ, ʘʢʦ ʩʝ ʠʟ-

ʧʦʣʟʚʘ MOPS-ʩʲʜʲʨʞʘʱʠʷʪ ʙʫʬʝʨ, ʠʣʠ ʟʘ ʦʢʦʣʦ 35 ʤʠʥ, ʘʢʦ ʩʝ ʠʟʧʦʣʟʚʘ MES-ʩʲʜʲʨ-

ʞʘʱʠʷʪ ʙʫʬʝʨ. 

 

2.7.7. ɽʣʝʢʪʨʦʪʨʘʥʩʬʝʨ ʥʘ ʧʨʦʪʝʠʥʠʪʝ ʦʪ ʛʝʣʘ ʚʲʨʭʫ PVDF-ʤʝʤʙʨʘʥʘ 

1. ʉʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘʪʘ ʛʝʣʦʚʝʪʝ ʩʝ ʠʟʚʘʞʜʘʪ ʦʪ ʢʘʤʝʨʘʪʘ. 

2. ʇʣʘʩʪʤʘʩʦʚʠʪʝ ʨʘʤʢʠ ʥʘ ʛʝʣʦʚʝʪʝ ʩʝ ʦʪʚʘʨʷʪ ï ʟʘ ʮʝʣʪʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʢʘʣ-

ʧʝʣ ʠʣʠ ʪʲʥʢʘ ʰʧʘʪʫʣʘ, ʢʦʷʪʦ ʩʝ ʧʨʦʤʫʰʚʘ ʚ ʧʨʦʮʝʧʘ ʤʝʞʜʫ ʜʚʝʪʝ ʧʣʘʩʪʤʘʩʦʚʠ ʧʣʦʯʢʠ. 

3. ʏʘʩʪʪʘ ʦʪ ʛʝʣʦʚʝʪʝ ʧʦʢʨʘʡ ʜʞʦʙʦʚʝʪʝ ʩʝ ʠʟʨʷʟʚʘ ʚʥʠʤʘʪʝʣʥʦ ʩʲʩ ʩʢʘʣʧʝʣ ʧʦʜ ʧʨʘʚʘ 

ʣʠʥʠʷ ʠ ʩʝ ʠʟʭʚʲʨʣʷ. 

4. ɻʝʣʦʚʝʪʝ ʩʝ ʧʨʦʤʠʚʘʪ 30 ʤʠʥʫʪʠ ʩ ʪʨʘʥʩʬʝʨʝʥ ʙʫʬʝʨ. 

5. ɿʘ ʚʩʝʢʠ ʛʝʣ ʩʝ ʠʟʨʷʟʚʘ PVDF-ʤʝʤʙʨʘʥʘ ʩ ʨʘʟʤʝʨʠʪʝ ʥʘ ʛʝʣʘ (ʦʙʠʯʘʡʥʦ 8 ʥʘ 6,5 

cm). 

6. ʄʝʤʙʨʘʥʠʪʝ ʩʝ ʘʢʪʠʚʠʨʘʪ 1-2 ʩʝʢʫʥʜʠ ʚ ʤʝʪʘʥʦʣ, ʧʨʦʤʠʚʘʪ ʩʝ 2 ʤʠʥʫʪʠ ʚ ʜʝʩʪʠʣʠ-

ʨʘʥʘ ʚʦʜʘ ʠ ʩʝ ʥʘʢʠʩʚʘʪ 15 ʤʠʥʫʪʠ ʚ ʪʨʘʥʩʬʝʨʝʥ ʙʫʬʝʨ. 

7. ɿʘ ʚʩʝʢʠ ʛʝʣ ʩʝ ʠʟʨʷʟʚʘʪ 13 ʧʘʨʯʝʪʘ ʬʠʣʪʲʨʥʘ ʭʘʨʪʠʷ Whatman ʩ ʨʘʟʤʝʨʠʪʝ ʥʘ ʛʝʣʘ 

(ʦʙʠʯʘʡʥʦ 8 ʥʘ 6,5 cm). 

8. ʌʠʣʪʲʨʥʠʪʝ ʭʘʨʪʠʠ ʩʝ ʥʘʧʦʷʚʘʪ ʩ ʪʨʘʥʩʬʝʨʝʥ ʙʫʬʝʨ. 



III. ʄʘʪʝʨʠʘʣʠ ʠ ʤʝʪʦʜʠ ï ʄʝʪʦʜʠ 

121 
 

9. ʌʠʣʪʲʨʥʠʪʝ ʭʘʨʪʠʠ, ʤʝʤʙʨʘʥʠʪʝ ʠ ʛʝʣʦʚʝʪʝ ʩʝ ʥʘʨʝʞʜʘʪ ʚ ʭʦʨʠʟʦʥʪʘʣʥʘ ʙʣʦʪ-ʢʘ-

ʤʝʨʘ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʬʠʛ. III .5. ʇʨʠ ʧʦʜʨʝʞʜʘʥʝʪʦ ʩʝ ʚʥʠʤʘʚʘ ʜʘ ʥʝ ʦʩʪʘʥʘʪ ʚʲʟ-

ʜʫʰʥʠ ʤʝʭʫʨʠ ʤʝʞʜʫ ʩʣʦʝʚʝʪʝ, ʟʘʱʦʪʦ ʠʥʘʯʝ ʩʝ ʥʘʨʫʰʘʚʘ ʪʨʘʥʩʬʝʨʘ. 

 

 

 

 

 

 

 

ʌʠʛ. III .5. ʉʭʝʤʘ ʥʘ ʧʦʩʪʘʥʦʚʢʘʪʘ ʟʘ ʝʣʝʢʪʨʦʪʨʘʥʩʬʝʨ. ʃʝʛʝʥʜʘ: 1 ï 10 ʧʘʨʯʝʪʘ 

ʬʠʣʪʲʨʥʘ ʭʘʨʪʠʷ; 2 ï PVDF-ʤʝʤʙʨʘʥʘ; 3 ï ʛʝʣ; 4 ï 3 ʧʘʨʯʝʪʘ ʬʠʣʪʲʨʥʘ ʭʘʨʪʠʷ. 

 

10. ʊʨʘʥʩʬʝʨʲʪ ʩʝ ʧʨʦʚʝʞʜʘ ʠʣʠ ʟʘ 1,5 ʯʘʩʘ ʧʨʠ 0,8 mA/cm
2
 ʠ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʠʣʠ ʟʘ ʝʜʥʘ ʥʦʱ ʧʨʠ 0,4 mA/cm
2
 ʠ 4ÁC. 

 

2.7.8. ʀʤʫʥʦʣʦʛʠʯʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʤʝʤʙʨʘʥʠʪʝ 

1. ɺʩʷʢʘ ʤʝʤʙʨʘʥʘ ʩʝ ʩʣʘʛʘ ʚ ʦʪʜʝʣʝʥ ʩʲʜ ʠ ʩʝ ʟʘʣʠʚʘ ʩ 10-15 ml ʙʣʦʢʠʨʘʱ ʨʘʟʪʚʦʨ. 

ʄʝʤʙʨʘʥʠʪʝ ʩʝ ʨʘʟʢʣʘʱʘʪ ʩ ʨʘʟʪʚʦʨʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 1 ʯʘʩ ʧʨʠ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. 

2. ʇʲʨʚʠʯʥʠʪʝ ʘʥʪʠʪʝʣʘ ʩʝ ʨʘʟʨʝʞʜʘʪ ʩ ʤʘʨʢʠʨʘʱ ʨʘʟʪʚʦʨ. ʉʪʝʧʝʥʪʘ ʥʘ ʨʘʟʨʝʞʜʘʥʝ 

ʟʘʚʠʩʠ ʦʪ ʢʦʥʢʨʝʪʥʦʪʦ ʘʥʪʠʪʷʣʦ ʠ ʝ ʜʘʜʝʥʘ ʚ ʪʘʙʣʠʮʘ III .1.  

3. ɺʩʷʢʘ ʤʝʤʙʨʘʥʘ ʩʝ ʟʘʣʠʚʘ ʩ 6-10 ml ʨʘʟʨʝʜʝʥ ʨʘʟʪʚʦʨ ʥʘ ʠʟʙʨʘʥʦʪʦ ʧʲʨʚʠʯʥʦ ʘʥ-

ʪʠʪʷʣʦ. ʄʝʤʙʨʘʥʠʪʝ ʩʝ ʨʘʟʢʣʘʱʘʪ ʩ ʨʘʟʪʚʦʨʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 2 ʯʘʩʘ ʧʨʠ ʩʪʘʡʥʘ ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʠʣʠ ʟʘ ʝʜʥʘ ʥʦʱ ʧʨʠ 4C. 

4. ʄʝʤʙʨʘʥʠʪʝ ʩʝ ʧʨʦʤʠʚʘʪ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ 4 ʧʲʪʠ ʧʦ 5 ʤʠʥʫʪʠ ʩ ʤʠʝʱ ʨʘʟʪʚʦʨ. 

5. ʉʲʦʪʚʝʪʥʠʪʝ ʚʪʦʨʠʯʥʠ ʘʥʪʠʪʝʣʘ ʩʝ ʨʘʟʨʝʞʜʘʪ ʩ ʤʘʨʢʠʨʘʱ ʨʘʟʪʚʦʨ ï ʘʥʪʠʤʠʰʝʪʦ ʚ 

ʩʲʦʪʥʦʰʝʥʠʝ 1:3 000, ʘ ʘʥʪʠʢʦʟʝʪʦ ʠ ʘʥʪʠʟʘʝʰʢʠʪʝ ʚ ʩʲʦʪʥʦʰʝʥʠʝ 1:5 000. 

6. ɺʩʷʢʘ ʤʝʤʙʨʘʥʘ ʩʝ ʟʘʣʠʚʘ ʩ 6-10 ml ʨʘʟʨʝʜʝʥ ʨʘʟʪʚʦʨ ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ ʚʪʦʨʠʯʥʦ ʘʥ-

ʪʠʪʷʣʦ. ʄʝʤʙʨʘʥʠʪʝ ʩʝ ʨʘʟʢʣʘʱʘʪ ʩ ʨʘʟʪʚʦʨʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 45 ʤʠʥ ʧʨʠ ʩʪʘʡʥʘ ʪʝʤ-

ʧʝʨʘʪʫʨʘ. 

7. ʄʝʤʙʨʘʥʠʪʝ ʩʝ ʧʨʦʤʠʚʘʪ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ 4 ʧʲʪʠ ʧʦ 5 ʤʠʥʫʪʠ ʩ ʤʠʝʱ ʨʘʟʪʚʦʨ. 

8. ʄʝʤʙʨʘʥʠʪʝ ʟʘ ʢʨʘʪʢʦ ʩʝ ʠʟʧʣʘʢʚʘʪ ʩ ʜʝʩʪʠʣʠʨʘʥʘ ʚʦʜʘ. 
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ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 
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ʊʘʙʣ. III .1. ʈʘʟʨʝʞʜʘʥʝ ʥʘ ʧʲʨʚʠʯʥʠʪʝ ʘʥʪʠʪʝʣʘ 

ʇʲʨʚʠʯʥʦ ʘʥʪʠʪʷʣʦ ʈʘʟʨʝʞʜʘʥʝ 

AQP9 (sc-74409) 1:400 

Mcl-1 (sc-12756) 

p-Akt1/2/3 (Ser 473)-R (sc-7985-R) 

p-JNK (sc-6254) 

1:600 

FAS (sc-715) 

NF-əB p65 (sc-372) 

PARP-1 (sc-8007) 

p53 (sc-126) 

Rb (sc-102) 

1:800 

Akt1/2/3 (sc-8312) 

Bcl-XL (sc-8392) 

Caspase-8 p18 (sc-6136) 

JNK (sc-7345) 

1:1 000 

Bcl-2 (sc-509) 

Caspase-3 (sc-56053) 

Caspase-9 p10 (sc-17784) 

Phospho-c-Raf (Ser338) (9427) 

1:1 500 

Cleaved Caspase-3 (Asp175) (9664) 

Cleaved Caspase-9 (Asp330) (9501) 

PARP (9542) 

Phospho-MEK1/2 (Ser217/221) (9154) 

Phospho-MSK1 (Thr581) (9595) 

Phospho-p90RSK (Ser380) (9335) 

Phospho-Stat3 (Tyr705) (9145) 

1:2 000 

ERK1 (sc-94) 

ERK2 (sc-1647) 

p-ERK (sc-7383) 

LC3B (2775) 

1:3 000 

Actin (sc-1615) 

Phospho-p44/42 MAPK (Erk1/2) (4370) 

1:4 000 

Osteopontin (ab8448) 

Transferrin (sc-22597) 

1:5 000 

 

2.7.9. ɺʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʢʦʤʧʣʝʢʩʠʪʝ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʷʣʦ 

1. ɺʝʜʥʘʛʘ ʩʣʝʜ ʧʦʩʣʝʜʥʦʪʦ ʠʟʧʣʘʢʚʘʥʝ, ʚʩʷʢʘ ʤʝʤʙʨʘʥa ʩʝ ʦʙʨʘʙʦʪʚʘ 1 ʤʠʥʫʪʘ ʩ 1,5 

ml ʭʝʤʠʣʫʤʠʥʝʩʮʝʥʪʝʥ ʨʝʘʢʪʠʚ, ʧʨʠʛʦʪʚʝʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʨʝʜʠ ʪʦʚʘ (ʧʨʠʛʦʪʚʷʥʝʪʦ 

ʤʫ ʝ ʦʧʠʩʘʥʦ ʚ ʪ. 4.8. ʥʘ ʧʨʠʣʦʞʝʥʠʝ I). ʇʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʧʝʨʦʢʩʠʜʘʟʘʪʘ ʦʪ ʭʨʷʥ, ʢʦʥʶ-

ʛʠʨʘʥʘ ʢʲʤ ʚʪʦʨʠʯʥʦʪʦ ʘʥʪʠʪʷʣʦ, ʟʘʧʦʯʚʘ ʜʘ ʧʨʦʪʠʯʘ ʩʣʝʜʥʘʪʘ ʨʝʘʢʮʠʷ: 
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2. ʄʝʤʙʨʘʥʠʪʝ ʩʝ ʧʦʩʪʘʚʷʪ ʟʘ ʢʨʘʪʢʦ ʩ ʦʧʘʢʦʚʘʪʘ ʩʠ ʩʪʨʘʥʘ ʚʲʨʭʫ ʧʦʧʠʚʘʪʝʣʥʘ ʭʘʨ-

ʪʠʷ, ʟʘ ʜʘ ʩʝ ʦʪʩʪʨʘʥʠ ʠʟʣʠʰʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʭʝʤʠʣʫʤʠʥʝʩʮʝʥʪʝʥ ʨʝʘʢʪʠʚ. 

3. ʄʝʤʙʨʘʥʠʪʝ ʩʝ ʦʧʘʢʦʚʘʪ ʚ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʦ ʬʦʣʠʦ ʠ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʨʝʥʪʛʝʥʦʚʠ ʢʘ-

ʩʝʪʠ, ʢʘʪʦ ʩʝ ʟʘʢʨʝʧʚʘʪ ʩʪʘʙʠʣʥʦ ʩ ʧʦʤʦʱʪʘ ʥʘ ʣʝʧʝʥʢʠ. 

4. ɺ ʪʲʤʥʘ ʩʪʘʷ, ʚʲʨʭʫ ʤʝʤʙʨʘʥʠʪʝ ʩʝ ʧʦʩʪʘʚʷ ʬʦʪʦʛʨʘʬʩʢʠ ʬʠʣʤ ʠ ʢʘʩʝʪʠʪʝ ʩʝ ʟʘʪ-

ʚʘʨʷʪ ʧʣʲʪʥʦ. 

5. ʀʟʯʘʢʚʘ ʩʝ ʠʟʚʝʩʪʥʦ ʚʨʝʤʝ (ʦʪ 2 ʩʝʢʫʥʜʠ ʜʦ 1 ʯʘʩ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʠʜʠʤʠʷ ʠʥʪʝʥ-

ʟʠʪʝʪ ʥʘ ʣʫʤʠʥʝʩʮʝʥʮʠʷʪʘ), ʢʘʩʝʪʘʪʘ ʩʝ ʦʪʚʘʨʷ ʠ ʬʠʣʤʲʪ ʩʝ ʧʨʦʷʚʷʚʘ. ɸʢʦ ʩʝ ʦʢʘʞʝ, ʯʝ 

ʬʠʣʤʲʪ ʝ ʧʨʝʝʢʩʧʦʥʠʨʘʥ ʠʣʠ ʥʝʜʦʩʪʘʪʲʯʥʦ ʝʢʩʧʦʥʠʨʘʥ, ʩʝ ʧʨʘʚʠ ʚʪʦʨʘ ʩʥʠʤʢʘ, ʢʘʪʦ 

ʚʨʝʤʝʪʦ ʥʘ ʝʢʩʧʦʟʠʮʠʷ ʩʲʦʪʚʝʪʥʦ ʩʝ ʥʘʤʘʣʷʚʘ ʠʣʠ ʫʚʝʣʠʯʘʚʘ. 

6. ʌʠʣʤʠʪʝ ʩʝ ʩʢʘʥʠʨʘʪ ʠ ʩʝ ʘʨʭʠʚʠʨʘʪ ʚ ʝʣʝʢʪʨʦʥʝʥ ʚʠʜ. ʀʥʪʝʥʟʠʪʝʪʠʪʝ ʥʘ ʦʪʜʝʣʥʠ-

ʪʝ ʙʘʥʜʦʚʝ ʠ ʩʲʦʪʚʝʪʥʦ ʦʪʥʦʩʠʪʝʣʥʠʪʝ ʥʠʚʘ ʥʘ ʧʨʦʪʝʠʥʠʪʝ ʚ ʧʨʦʙʠʪʝ ʩʝ ʦʧʨʝʜʝʣʷʪ ʜʝʥ-

ʩʠʪʦʤʝʪʨʠʯʥʦ ʯʨʝʟ ʧʨʦʛʨʘʤʘʪʘ Quantity One. ɿʘ ʚʩʷʢʘ ʧʨʦʙʘ ʩʝ ʠʟʯʠʩʣʷʚʘʪ ʩʲʦʪʥʦʰʝʥʠ-

ʷʪʘ ʤʝʞʜʫ ʜʝʥʩʠʪʦʤʝʪʨʠʯʥʦ ʦʧʨʝʜʝʣʝʥʠʪʝ ʠʥʪʝʥʟʠʪʝʪʠ ʥʘ ʙʘʥʜʦʚʝʪʝ ʥʘ ʪʲʨʩʝʥʠʪʝ ʧʨʦ-

ʪʝʠʥʠ ʠ ʩʲʦʪʚʝʪʥʠʷ ʠʥʪʝʥʟʠʪʝʪ ʟʘ ʢʦʥʪʨʦʣʥʠʷ ʧʨʦʪʝʠʥ ʟʘ ʛʨʫʧʘʪʘ ʦʪ ʧʨʦʙʠ (ʥʘʡ-ʯʝʩʪʦ 

ɓ-ʘʢʪʠʥ). ɺ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʝ ʧʨʘʢʪʠʯʥʦ ʪʝʟʠ ʩʲʦʪʥʦʰʝʥʠʷ ʚ ʝʜʥʘ ʦʪ ʧʨʦʙʠʪʝ (ʢʦʥʪʨʦʣ-

ʥʘʪʘ) ʜʘ ʩʝ ʧʨʠʝʤʘʪ ʟʘ ʝʜʠʥʠʮʠ ʠ ʦʩʪʘʥʘʣʠʪʝ ʜʘ ʩʝ ʧʨʠʨʘʚʥʷʪ ʩʧʨʷʤʦ ʪʷʭ. ʊʘʢʘ ʩʝ ʚʠʞʜʘ 

ʢʦʣʢʦ ʧʲʪʠ ʧʦ-ʚʠʩʦʢʠ ʠʣʠ ʧʦ-ʥʠʩʢʠ ʩʘ ʥʠʚʘʪʘ ʥʘ ʪʲʨʩʝʥʠʪʝ ʧʨʦʪʝʠʥʠ ʚ ʧʨʦʙʠʪʝ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʘʪʘ. 

 

2.7.10. ʆʪʩʪʨʘʥʷʚʘʥʝ ʥʘ ʘʥʪʠʪʝʣʘʪʘ ʦʪ ʤʝʤʙʨʘʥʠʪʝ (ʩʪʨʠʧʠʨʘʥʝ) 

ʉʪʨʠʧʠʨʘʥʝ ʥʘ ʤʝʤʙʨʘʥʠʪʝ ʩʝ ʧʨʘʚʠ, ʢʦʛʘʪʦ ʩʝ ʠʩʢʘ ʤʝʤʙʨʘʥʘ, ʤʘʨʢʠʨʘʥʘ ʩ ʘʥʪʠʪʷʣʦ 

ʩʨʝʱʫ ʝʜʠʥ ʧʨʦʪʝʠʥ, ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʜʨʫʛ ʧʨʦʪʝʠʥ ʩʲʩ ʩʲʦʪʚʝʪʥʦ ʜʨʫʛʦ 

ʘʥʪʠʪʷʣʦ. 

1. ʇʨʠʛʦʪʚʷ ʩʝ ʩʪʨʠʧʠʨʘʱ ʨʘʟʪʚʦʨ, ʢʘʢʪʦ ʝ ʦʧʠʩʘʥʦ ʚ ʪ. 4.9. ʥʘ ʧʨʠʣʦʞʝʥʠʝ I. ʈʘʟʧʨʝ-

ʜʝʣʷ ʩʝ ʧʦ 25 ml ʚ 50-ʤʠʣʠʣʠʪʨʦʚʠ ʝʧʨʫʚʝʪʢʠ, ʩʧʦʨʝʜ ʙʨʦʷ ʥʘ ʤʝʤʙʨʘʥʠʪʝ. ʈʘʟʪʚʦʨʲʪ ʩʝ 

ʟʘʛʨʷʚʘ ʜʦ 56C. 

2. ɺʲʚ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʧʦʩʪʘʚʷ ʧʦ ʝʜʥʘ ʤʝʤʙʨʘʥʘ. ʃʠʮʝʚʘʪʘ ʩʪʨʘʥʘ ʥʘ ʤʝʤʙʨʘʥʘʪʘ 



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 
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ʪʨʷʙʚʘ ʜʘ ʝ ʦʙʲʨʥʘʪʘ ʢʲʤ ʚʲʪʨʝʰʥʦʩʪʪʘ ʥʘ ʝʧʨʫʚʝʪʢʘʪʘ, ʟʘ ʜʘ ʝ ʚ ʢʦʥʪʘʢʪ ʩ ʨʘʟʪʚʦʨʘ, ʘ 

ʥʝ ʩʲʩ ʩʪʝʥʘʪʘ ʥʘ ʝʧʨʫʚʝʪʢʘʪʘ. 

3. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʨʘʟʢʣʘʱʘʪ ʩ ʚʲʨʪʝʣʠʚʦ ʜʚʠʞʝʥʠʝ ʦʢʦʣʦ ʥʘʜʣʲʞʥʘʪʘ ʠʤ ʦʩ, ʧʨʠ 

56 C ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 30 ʤʠʥ. ɿʘ ʮʝʣʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʣʘʪʘʯʥʘ ʤʘʰʠʥʘ ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

4. ʄʝʤʙʨʘʥʠʪʝ ʩʝ ʧʨʦʤʠʚʘʪ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ 2 ʧʲʪʠ ʧʦ 5 ʤʠʥʫʪʠ ʩ ʤʠʝʱ ʨʘʟʪʚʦʨ. 

ʉʣʝʜ ʪʦʚʘ ʤʝʤʙʨʘʥʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʤʘʨʢʠʨʘʪ ʩ ʘʥʪʠʪʝʣʘ ʧʦ ʩʪʘʥʜʘʨʪʥʘʪʘ ʧʨʦʮʝʜʫʨʘ, 

ʦʧʠʩʘʥʘ ʚ ʪ. 2.7.8., ʟʘʧʦʯʚʘʡʢʠ ʦʪ ʩʪʲʧʢʘ 2. 

 

2.8. ʀʤʫʥʦʭʠʩʪʦʭʠʤʠʷ 

ʉʬʝʨʦʠʜʠʪʝ, ʧʦʣʫʯʝʥʠ ʧʨʠ ʪʨʠʠʟʤʝʨʥʦ ʢʣʝʪʲʯʥʦ ʢʫʣʪʠʚʠʨʘʥʝ (ʪ. 2.1.6.), ʙʷʭʘ ʚʢʣʶ-

ʯʝʥʠ ʚ ʧʘʨʘʬʠʥʦʚʠ ʙʣʦʢʯʝʪʘ. ʉʣʝʜ ʥʘʨʷʟʚʘʥʝ ʩ ʤʠʢʨʦʪʦʤ, ʦʪ ʪʷʭ ʙʷʭʘ ʠʟʛʦʪʚʝʥʠ ʤʠʢʨʦ-

ʩʢʦʧʩʢʠ ʧʨʝʧʘʨʘʪʠ, ʢʦʠʪʦ ʙʷʭʘ ʧʦʜʣʦʞʝʥʠ ʥʘ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʦ ʦʮʚʝʪʷʚʘʥʝ ʩ ʘʥʪʠʪʷ-

ʣʦ ʩʨʝʱʫ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʷ ʧʨʦʪʝʠʥ Bcl-2, ʝʢʩʧʨʝʩʠʨʘʥ ʦʪ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ, ʥʦ ʥʝ ʠ 

ʦʪ SAOS-2. ʆʧʠʩʘʥʠʪʝ ʧʨʦʮʝʜʫʨʠ ʙʷʭʘ ʠʟʚʲʨʰʝʥʠ ʦʪ ʝʢʠʧʘ ʥʘ ʜʦʮ. ʄʘʨʛʘʨʠʪʘ ɻʝʥʦʚʘ ʚ 

ʅʉɹɸʃʍɿ (ʅʘʮʠʦʥʘʣʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʙʦʣʥʠʮʘ ʟʘ ʘʢʪʠʚʥʦ ʣʝʯʝʥʠʝ ʥʘ ʭʝʤʘʪʦʣʦʛʠʯʥʠ 

ʟʘʙʦʣʷʚʘʥʠʷ). 

 

2.9. ʇʨʠʛʦʪʚʷʥʝ ʥʘ ʤʠʢʨʦʩʢʦʧʩʢʠ ʧʨʝʧʘʨʘʪʠ ʦʪ ʢʦʥʚʝʥʮʠʦ-

ʥʘʣʥʠ ʢʣʝʪʲʯʥʠ ʢʫʣʪʫʨʠ 

ʄʠʢʨʦʩʢʦʧʩʢʠ ʧʨʝʧʘʨʘʪʠ ʦʪ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʩʫʩʧʝʥʟʠʦʥʥʠ ʢʣʝʪʲʯʥʠ ʢʫʣʪʫʨʠ ʙʷʭʘ 

ʧʨʠʛʦʪʚʷʥʠ ʚ ʪʨʠ ʩʣʫʯʘʷ ï ʧʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʢʣʝʪʲʯʥʠʪʝ ʷʜʨʘ, ʧʨʠ ʠʟ-

ʩʣʝʜʚʘʥʝ ʥʘ ʛʘʥʛʣʠʦʟʠʜ GM1-ʩʲʜʲʨʞʘʱʠʪʝ ʤʝʤʙʨʘʥʥʠ ʣʠʧʠʜʥʠ ʨʘʬʪʦʚʝ ʠ ʧʨʠ ʦʮʝʥʷ-

ʚʘʥʝ ʥʘ ʪʨʘʥʩʬʝʢʮʠʦʥʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ. ʇʨʝʧʘʨʘʪʠʪʝ ʙʷʭʘ ʧʨʠʛʦʪʚʷʥʠ ʩʲʛʣʘʩʥʦ ʩʣʝʜ-

ʥʠʷ ʧʨʦʪʦʢʦʣ: 

1. ʆʪ ʚʩʷʢʘ ʢʣʝʪʲʯʥʘ ʢʫʣʪʫʨʘ ʩʝ ʚʟʠʤʘ ʢʦʣʠʯʝʩʪʚʦ, ʩʲʜʲʨʞʘʱʦ 0,2.10
6
 ʢʣʝʪʢʠ ʠ ʩʝ 

ʧʨʝʭʚʲʨʣʷ ʚ ʝʧʨʫʚʝʪʢʘ. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʜʦʧʲʣʚʘʪ ʩ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ ʜʦ 1 ml, ʩʣʝʜ ʢʦʝʪʦ 

ʩʤʝʩʪʘ ʩʝ ʭʦʤʦʛʝʥʠʟʠʨʘ. 

2. ʇʦʣʫʯʝʥʠʪʝ ʢʣʝʪʲʯʥʠ ʩʫʩʧʝʥʟʠʠ ʩʝ ʨʘʟʧʨʝʜʝʣʷʪ ʧʦ 200 ɛl ʥʘ ʛʥʝʟʜʦ ʚ ʮʝʥʪʨʦʬʫʛʘ 

ʟʘ Ăʮʠʪʦʩʧʠʥò. ʊʘʢʘ ʥʘ ʚʩʷʢʦ ʛʥʝʟʜʦ ʠ ʩʲʦʪʚʝʪʥʦ ʥʘ ʚʩʷʢʦ ʧʨʝʜʤʝʪʥʦ ʩʪʲʢʣʦ ʩʝ ʧʘʜʘʪ ʧʦ 

4.10
4
 ʢʣʝʪʢʠ. 
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3. ʇʨʦʚʝʞʜʘ ʩʝ Ăʮʠʪʦʩʧʠʥò ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 6 ʤʠʥʫʪʠ ʧʨʠ 350 Ĭ g (2 000 ʦʙ./ʤʠʥ). 

4. ʇʨʝʜʤʝʪʥʠʪʝ ʩʪʲʢʣʘ ʩʝ ʠʟʚʘʞʜʘʪ ʦʪ ʮʝʥʪʨʦʬʫʛʘʪʘ, ʥʘʜʧʠʩʚʘʪ ʩʝ ʠ ʩʝ ʠʟʯʘʢʚʘ 10 

ʤʠʥʫʪʠ, ʟʘ ʜʘ ʠʟʩʲʭʥʘʪ. 

5. ʅʘʣʝʧʠʪʝ ʦʪ ʢʣʝʪʢʠ ʚʲʨʭʫ ʩʪʲʢʣʘʪʘ ʩʝ ʬʠʢʩʠʨʘʪ ʩ ʧʦ 40 ɛl 1%-ʝʥ ʨʘʟʪʚʦʨ ʥʘ ʬʦʨʤ-

ʘʣʜʝʭʠʜ ʚʲʚ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ. ʀʟʯʘʢʚʘʪ ʩʝ 5-10 ʤʠʥʫʪʠ, ʟʘ ʜʘ ʠʟʩʲʭʥʘʪ. 

6. ʅʘʣʝʧʠʪʝ ʩʝ ʧʨʦʤʠʚʘʪ ʪʨʠ ʧʲʪʠ ʩ ʧʦ 250 ɛl ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ ʠ ʦʪʥʦʚʦ ʩʝ ʠʟʯʘʢʚʘ ʜʘ 

ʠʟʩʲʭʥʘʪ. 

7ʘ. (ɺʘʞʠ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʢʣʝʪʲʯʥʠʪʝ ʷʜʨʘ ʠ ʧʨʠ ʦʮʝʥʷʚʘʥʝ ʥʘ 

ʪʨʘʥʩʬʝʢʮʠʦʥʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ.) ɺʲʨʭʫ ʥʘʣʝʧʠʪʝ ʦʪ ʢʣʝʪʢʠ ʩʝ ʥʘʢʘʧʚʘʪ ʧʦ 40 ɛl ʨʘʟʪʚʦʨ 

ʥʘ DAPI, ʩʣʝʜ ʢʦʝʪʦ ʧʨʝʜʤʝʪʥʠʪʝ ʩʪʲʢʣʘ ʩʝ ʦʩʪʘʚʷʪ ʟʘ 30 ʤʠʥʫʪʠ ʚ ʢʫʪʠʷ, ʥʝʧʨʦʧʫʩʢʘʱʘ 

ʩʚʝʪʣʠʥʘ. 

7ʙ. (ɺʘʞʠ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʘʥʛʣʠʦʟʠʜ GM1-ʩʲʜʲʨʞʘʱʠʪʝ ʤʝʤʙʨʘʥʥʠ ʣʠʧʠʜʥʠ ʨʘ-

ʬʪʦʚʝ.) ɺʲʨʭʫ ʥʘʣʝʧʠʪʝ ʦʪ ʢʣʝʪʢʠ ʩʝ ʥʘʢʘʧʚʘʪ ʧʦ 40 ɛl ʨʘʟʪʚʦʨ ʥʘ CTxB-FITC, ʩʣʝʜ ʢʦʝ-

ʪʦ ʧʨʝʜʤʝʪʥʠʪʝ ʩʪʲʢʣʘ ʩʝ ʦʩʪʘʚʷʪ ʟʘ 60 ʤʠʥʫʪʠ ʚ ʢʫʪʠʷ, ʥʝʧʨʦʧʫʩʢʘʱʘ ʩʚʝʪʣʠʥʘ. 

8. ʅʘʣʝʧʠʪʝ ʦʪ ʢʣʝʪʢʠ ʩʝ ʧʨʦʤʠʚʘʪ ʪʨʠʢʨʘʪʥʦ ʩ ʧʦ 250 ɛl ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ. ʆʩʪʘʚʷʪ ʩʝ 

ʜʘ ʠʟʩʲʭʥʘʪ, ʢʘʪʦ ʧʨʝʟ ʪʦʚʘ ʚʨʝʤʝ ʩʲʱʦ ʩʝ ʜʲʨʞʘʪ ʥʘ ʪʲʤʥʦ. 

9. ɺʩʠʯʢʠ ʧʦʣʫʯʝʥʠ ʤʠʢʨʦʩʢʦʧʩʢʠ ʧʨʝʧʘʨʘʪʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ ʭʣʘʜʠʣʥʠʢ ʚ ʢʫʪʠʷ, ʥʝ-

ʧʨʦʧʫʩʢʘʱʘ ʩʚʝʪʣʠʥʘ, ʟʘ ʥʝ ʧʦʚʝʯʝ ʦʪ ʜʚʝ ʩʝʜʤʠʮʠ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʦʚʘ ʚʨʝʤʝ, ʥʦ ʧʨʝʧʦ-

ʨʲʯʠʪʝʣʥʦ ʧʦ-ʨʘʥʦ, ʪʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʦʜ ʬʣʫʦʨʝʩʮʝʥʪʝʥ ʤʠʢʨʦʩʢʦʧ ʠ ʩʝ ʟʘʩʥʝʤʘʪ. 

ʊʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʢʣʝʪʢʠ ʠ ʢʦʥʪʨʦʣʠʪʝ ʠʤ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʧʨʝʟ ʩʠʩʪʝʤʘ 

ʦʪ ʬʠʣʪʨʠ ʟʘ DAPI ʠ ʪʘʢʘʚʘ ʟʘ FITC, ʙʝʟ ʜʘ ʩʝ ʧʨʦʤʝʥʷ ʟʨʠʪʝʣʥʦʪʦ ʧʦʣʝ. ʉ ʧʲʨʚʠʷ ʬʠʣ-

ʪʲʨ ʩʝ ʚʠʞʜʘʪ ʚʩʠʯʢʠ ʢʣʝʪʢʠ (ʧʦ-ʪʦʯʥʦ ʷʜʨʘʪʘ ʠʤ), ʘ ʩ ʚʪʦʨʠʷ ï ʩʘʤʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ. 

ʋʩʧʦʨʝʜʥʦ ʩ ʥʘʙʣʶʜʝʥʠʝʪʦ ʩʝ ʧʨʘʚʷʪ ʩʥʠʤʢʠ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʝʜʥʘ ʠ ʩʲʱʘ ʝʢʩʧʦʟʠʮʠʷ 

ʧʨʠ ʥʘʙʣʶʜʝʥʠ ̫ʧʨʝʟ ʝʜʠʥʠʷ ʬʠʣʪʲʨ ʠ ʝʜʥʘ ʠ ʩʲʱʘ ʝʢʩʧʦʟʠʮʠʷ ʧʨʠ ʥʘʙʣʶʜʝʥʠ ̫ʧʨʝʟ 

ʜʨʫʛʠʷ ʬʠʣʪʲʨ. ʉʧʘʟʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʫʩʣʦʚʠʷ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʟʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ ʩʲʧʦʩʪʘ-

ʚʠʤʦʩʪ ʤʝʞʜʫ ʩʥʠʤʢʠʪʝ ʠ ʧʨʘʚʠʣʥʘ ʧʨʝʮʝʥʢʘ ʟʘ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʤʝʞʜʫ ʙʨʦʷ ʥʘ ʫʩʧʝʰ-

ʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʢʣʝʪʢʠ ʠ ʦʙʱʠʷ ʙʨʦʡ ʥʘ ʢʣʝʪʢʠʪʝ. ɼʨʫʛʠʪʝ ʚʠʜʦʚʝ ʧʨʝʧʘʨʘʪʠ 

ʩʲʱʦ ʩʝ ʟʘʩʥʝʤʘʪ ʧʨʠ ʧʦʩʪʦʷʥʥʠ ʫʩʣʦʚʠʷ. 

 

2.10. ʇʦʪʦʯʥʘ ʮʠʪʦʤʝʪʨʠʷ 

ɹʝʰʝ ʠʟʧʦʣʟʚʘʥ ʧʦʪʦʯʥʦ-ʮʠʪʦʤʝʪʨʠʯʥʠʷʪ ʤʝʪʦʜ ʥʘ Nicoletti ʢʘʪʦ ʥʘʯʠʥ ʟʘ ʦʧʨʝʜʝʣʷ-

ʥʝ ʢʘʢʚʘ ʯʘʩʪ ʢʣʝʪʢʠ ʦʪ ʦʙʱʘʪʘ ʧʦʧʫʣʘʮʠʷ ʠʤʘʪ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ɼʅʂ ʧʦ-ʤʘʣʢʦ ʦʪ ʜʠ-
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ʧʣʦʠʜʥʦʪʦ (Nicoletti, Migliorati et al. 1991). ʊʘʟʠ ʯʘʩʪ ʦʪ ʢʣʝʪʢʠʪʝ ʝ ʠʟʚʝʩʪʥʘ ʦʱʝ ʢʘʪʦ 

ʩʫʙ-G1-ʬʨʘʢʮʠʷ. ʅʘʨʘʩʪʚʘʥʝʪʦ Ҁ ʝ ʭʘʨʘʢʪʝʨʝʥ ʙʝʣʝʛ ʧʨʠ ʧʨʦʪʠʯʘʥʝ ʥʘ ʘʧʦʧʪʦʟʘ. ɹʝʰʝ 

ʨʘʙʦʪʝʥʦ ʧʦ ʩʣʝʜʥʠʷ ʧʨʦʪʦʢʦʣ: 

1. ʂʣʝʪʲʯʥʘʪʘ ʩʫʩʧʝʥʟʠʷ, ʜʦʚʝʜʝʥʘ ʜʦ ʛʲʩʪʦʪʘ 0,3.10
6
 ʢʣ./ml ʩ ʧʨʷʩʥʘ ʭʨʘʥʠʪʝʣʥʘ 

ʩʨʝʜʘ, ʩʝ ʨʘʟʧʨʝʜʝʣʷ ʚ 24-ʷʤʢʦʚʘ ʧʣʘʢʘ ʧʦ 2 ml ʥʘ ̫ʤʢʘ. ɿʘ ʚʩʷʢʘ ʧʨʦʙʘ ʩʝ ʧʨʝʜʚʠʞʜʘ ʧʦ 

ʝʜʥʘ ʷʤʢʘ. 

2. ʇʣʘʢʠʪʝ ʩʝ ʦʩʪʘʚʷʪ ʟʘ 24 ʯʘʩʘ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37Áʉ, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞ-

ʥʦʩʪ, ʟʘ ʜʘ ʤʦʞʝ ʢʣʝʪʢʠʪʝ ʜʘ ʧʨʝʦʜʦʣʝʷʪ ʩʪʨʝʩʘ ʦʪ ʧʨʝʭʚʲʨʣʷʥʝʪʦ ʠ ʦʪʥʦʚʦ ʜʘ ʚʣʷʟʘʪ ʚ 

ʝʢʩʧʦʥʝʥʮʠʘʣʥʘ ʬʘʟʘ ʥʘ ʨʘʩʪʝʞ. 

3. ʉʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ 24-ʪʝ ʯʘʩʘ, ʢʣʝʪʢʠʪʝ ʩʝ ʪʨʝʪʠʨʘʪ ʩ ʠʟʙʨʘʥʠ ʚʝʱʝʩʪʚʘ ʚ ʠʟʙʨʘʥʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ʆʩʪʘʚʷ ʩʝ ʠ ʥʝʪʨʝʪʠʨʘʥʘ ʢʦʥʪʨʦʣʘ. 

4. ʇʣʘʢʘʪʘ ʩʝ ʚʨʲʱʘ ʚ ʠʥʢʫʙʘʪʦʨʘ. 

5. ʉʣʝʜ 24 ʯʘʩʘ ʦʪ ʚʩʷʢʘ ʷʤʢʘ ʩʝ ʚʟʠʤʘ ʧʦ 1 ml ʢʣʝʪʲʯʥʘ ʩʫʩʧʝʥʟʠʷ ʠ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ 

ʮʝʥʪʨʦʬʫʞʥʘ ʝʧʨʫʚʝʪʢʘ (1,5 ml). 

6. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫʪʠ ʧʨʠ 600 Ĭ g (3 000 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ F-45-

12-11). 

7. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʩʤʫʢʚʘ, ʘ ʫʪʘʝʥʠʪʝ ʢʣʝʪʢʠ ʦʪ ʚʩʷʢʘ ʧʨʦʙʘ ʩʝ ʨʝʩʫʩʧʝʥ-

ʜʠʨʘʪ ʚ 1 ml ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ. 

8. ʈʝʩʫʩʧʝʥʜʠʨʘʥʠʪʝ ʢʣʝʪʢʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫʪʠ ʧʨʠ 600 Ĭ g (3 000 ʦʙ./ʤʠʥ ʩ 

ʨʦʪʦʨ F-45-12-11). 

9. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʩʤʫʢʚʘ, ʘ ʫʪʘʝʥʠʪʝ ʢʣʝʪʢʠ ʦʪ ʚʩʷʢʘ ʧʨʦʙʘ ʩʝ ʨʝʩʫʩʧʝʥ-

ʜʠʨʘʪ ʚ 1 ml ʨʘʟʪʚʦʨ ʩʲʩ ʩʣʝʜʥʠʷ ʩʲʩʪʘʚ: 50 Õg/ml ʧʨʦʧʠʜʠʝʚ ʡʦʜʠʜ, 0,1% ʊritonÈ X-100 

ʠ 0,1% ʥʘʪʨʠʝʚ ʮʠʪʨʘʪ. 

10. ʇʨʦʙʠʪʝ ʩʝ ʠʥʢʫʙʠʨʘʪ 1 ʯʘʩ ʥʘ ʪʲʤʥʦ ʠ ʧʨʠ 4Áʉ. 

11. ʉ ʧʦʪʦʯʝʥ ʮʠʪʦʤʝʪʲʨ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʧʦ 10 000 ʢʣʝʪʢʠ ʦʪ ʚʩʷʢʘ ʧʨʦʙʘ, ʠʟʤʝʨʚʘʡʢʠ 

ʬʣʫʦʨʝʩʮʝʥʮʠʷʪʘ ʠʤ ʧʨʠ 585 nm. ʈʝʟʫʣʪʘʪʠʪʝ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʛʨʘʬʠʯʥʦ ʩ ʧʨʦʛʨʘʤʘʪʘ 

WinMDI 2.9. 

 

2.11. ɽʣʝʢʪʨʦʬʦʨʝʪʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ɼʅʂ, ʠʟʦʣʠʨʘʥʘ ʦʪ ʢʣʝʪʢʠ 

ʊʦʟʠ ʤʝʪʦʜ ʙʝʰʝ ʠʟʧʦʣʟʚʘʥ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʝʚʝʥʪʫʘʣʥʘ ʦʣʠʛʦʥʫʢʣʝʦʟʦʤʥʘ ɼʅʂ-

ʬʨʘʛʤʝʥʪʘʮʠʷ, ʢʦʷʪʦ ʝ ʭʘʨʘʢʪʝʨʝʥ ʙʝʣʝʛ ʟʘ ʧʨʦʪʠʯʘʥʝ ʥʘ ʘʧʦʧʪʦʟʘ. ɼʅʂ ʙʝʰʝ ʠʟʦʣʠʨʘ-

ʥʘ ʦʪ ʮʠʪʦʟʦʣʘ ʥʘ ʢʦʥʪʨʦʣʥʠ ʥʝʪʨʝʪʠʨʘʥʠ ʠʣʠ ʪʨʝʪʠʨʘʥʠ ʩ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ ʤʠʝʣʦʤ-
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ʥʠ ʢʣʝʪʢʠ, ʘ ʩʲʱʦ ʠ ʦʪ ʷʜʨʘ ʥʘ ʥʝʪʨʝʪʠʨʘʥʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ, ʢʦʠʪʦ ʩʘ ʙʠʣʠ ʠʥʢʫʙʠʨʘ-

ʥʠ ʩ ʮʠʪʦʟʦʣʝʥ ʝʢʩʪʨʘʢʪ ʦʪ ʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ SKW-3 (KE-37), ʧʦʜʘʪʣʠʚʠ ʥʘ ʘʧʦʧʪʦʟʘ 

ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ. ɹʷʭʘ ʩʧʘʟʚʘʥʠ ʩʣʝʜʥʠʪʝ ʧʨʦʪʦʢʦʣʠ: 

 

2.11.1. ʀʟʦʣʠʨʘʥʝ ʥʘ ʮʠʪʦʟʦʣʥʘ ɼʅʂ 

1. ɺ ʧʝʪʨʠʪʘ ʩʝ ʨʘʟʧʨʝʜʝʣʷʪ ʧʦ 2-3.10
6
 ʢʣʝʪʢʠ ʚ 5 ml ʩʨʝʜʘ. ʇʝʪʨʠʪʘʪʘ ʩʝ ʦʩʪʘʚʷʪ ʟʘ 24 

ʯʘʩʘ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37Áʉ, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ, ʟʘ ʜʘ ʤʦʞʝ ʢʣʝʪʢʠʪʝ ʜʘ 

ʧʨʝʦʜʦʣʝʷʪ ʩʪʨʝʩʘ ʦʪ ʧʨʝʭʚʲʨʣʷʥʝʪʦ ʠ ʦʪʥʦʚʦ ʜʘ ʚʣʷʟʘʪ ʚ ʝʢʩʧʦʥʝʥʮʠʘʣʥʘ ʬʘʟʘ ʥʘ ʨʘʩ-

ʪʝʞ. 

2. ʂʣʝʪʢʠʪʝ ʩʝ ʪʨʝʪʠʨʘʪ ʩ ʠʟʙʨʘʥʠ ʚʝʱʝʩʪʚʘ ʚ ʠʟʙʨʘʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʆʩʪʘʚʷ ʩʝ ʠ ʥʝ-

ʪʨʝʪʠʨʘʥʘ ʢʦʥʪʨʦʣʘ. ʇʝʪʨʠʪʘʪʘ ʩʝ ʦʩʪʘʚʷʪ ʟʘ ʦʱʝ 24 ʯʘʩʘ ʚ ʠʥʢʫʙʘʪʦʨʘ. 

3. ʉʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ ʚʨʝʤʝʪʦ, ʚʩʷʢʘ ʧʨʦʙʘ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ 10-ʤʠʣʠʣʠʪʨʦʚʘ ʝʧʨʫʚʝʪʢʘ. 

4. ʇʨʦʙʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫʪʠ ʧʨʠ 1 500 ʦʙ./ʤʠʥ. 

5. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʩʤʫʢʚʘ. ʋʪʘʝʥʠʪʝ ʢʣʝʪʢʠ ʦʪ ʚʩʷʢʘ ʧʨʦʙʘ ʩʝ ʨʝʩʫʩʧʝʥʜʠ-

ʨʘʪ ʚ 1 ml ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ. 

6. ʇʨʦʙʠʪʝ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ 1,5-ʤʠʣʠʣʠʪʨʦʚʠ ʝʧʨʫʚʝʪʢʠ ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫʪʠ 

ʧʨʠ 600 Ĭ g (3 000 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ F-45-12-11). 

7. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ. ʋʪʘʝʥʠʪʝ ʢʣʝʪʢʠ ʦʪ ʚʩʷʢʘ ʧʨʦʙʘ ʩʝ ʨʝʩʫʩʧʝʥʜʠ-

ʨʘʪ ʚ 750 Õl ʣʠʟʠʨʘʱ ʙʫʬʝʨ (ʩʲʩʪʘʚ ʦʧʠʩʘʥ ʚ ʪ. 6.1. ʥʘ ʧʨʠʣʦʞʝʥʠʝ I). 

8. ʇʨʦʙʠʪʝ ʩʝ ʦʩʪʘʚʷʪ ʟʘ 10 ʤʠʥʫʪʠ ʚʲʨʭʫ ʣʝʜ. 

9. ʇʨʦʙʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 20 ʤʠʥʫʪʠ ʧʨʠ 11 230 Ĭ g (11 000 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-

45-24-11). 

10. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʥʦʚʠ 2-ʤʠʣʠʣʠʪʨʦʚʠ ʝʧʨʫʚʝʪʢʠ. ʂʲʤ ʪʷʭ ʩʝ 

ʧʨʠʙʘʚʷʪ ʧʦ 187 Õl 6 M NaCl ʠ 937 Õl ʠʟʦʧʨʦʧʠʣʦʚ ʘʣʢʦʭʦʣ. ʈʘʟʙʲʨʢʚʘ ʩʝ ʜʦʙʨʝ. 

11. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʦʩʪʘʚʷʪ ʧʨʠ ī20ÁC. 

12. ʅʘ ʩʣʝʜʚʘʱʠʷ ʜʝʥ (ʠʣʠ ʧʦ-ʢʲʩʥʦ) ʧʨʦʙʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 20 ʤʠʥʫʪʠ ʧʨʠ 

11 230 Ĭ g (11 000 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

13. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ. ʂʲʤ ʫʪʘʡʢʠʪʝ ʩʝ ʧʨʠʙʘʚʷ ʧʦ 1 ml ʩʪʫʜʝʥ 70%-

ʝʥ ʝʪʘʥʦʣ. ʈʘʟʙʲʨʢʚʘ ʩʝ ʜʦʙʨʝ. 

14. ʇʨʦʙʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 20 ʤʠʥʫʪʠ ʧʨʠ 11 230 Ĭ g (11 000 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-

45-24-11). 

15. ɽʪʘʥʦʣʲʪ ʩʝ ʦʪʣʠʚʘ, ʘ ʝʧʨʫʚʝʪʢʠʪʝ ʩʝ ʦʩʪʘʚʷʪ ʦʪʚʦʨʝʥʠ ʟʘ 1ï2 ʯʘʩʘ, ʟʘ ʜʘ ʩʝ ʠʟʩʫ-

ʰʘʪ ʫʪʘʡʢʠʪʝ. 
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16. ʂʲʤ ʠʟʩʫʰʝʥʠʪʝ ʫʪʘʡʢʠ ʩʝ ʧʨʠʙʘʚʷʪ ʧʦ 30 Õl ʜʚʦʡʥʦ ʜʝʩʪʠʣʠʨʘʥʘ ʚʦʜʘ. ʈʘʟʙʲʨʢʚʘ 

ʩʝ ʜʦʙʨʝ. 

17. ʊʘʢʘ ʦʙʨʘʙʦʪʝʥʠʪʝ ʧʨʦʙʠ ʩʝ ʦʩʪʘʚʷʪ ʟʘ ʝʜʥʦ ʜʝʥʦʥʦʱʠʝ ʧʨʠ 4ÁC, ʟʘ ʜʘ ʩʝ ʨʘʟʪʚʦ-

ʨʠ ɼʅʂ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʧʦʜʣʘʛʘʪ ʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʘʛʘʨʦʟʝʥ ʛʝʣ, ʢʘʢʪʦ ʝ ʦʧʠʩʘʥʦ ʚ ʪ. 

2.11.3. 

 

2.11.2. ʀʟʦʣʠʨʘʥʝ ʥʘ ɼʅʂ ʦʪ ʷʜʨʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ, ʠʥʢʫʙʠʨʘʥʠ ʩ 

ʮʠʪʦʟʦʣ ʦʪ ʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ SKW-3 (KE-37) 

1. ʉʣʝʜʚʘʪ ʩʝ ʩʪʲʧʢʠ ʦʪ 1. ʜʦ 8. ʥʘ ʪ. 2.11.1., ʢʘʢʪʦ ʟʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ, ʢʦʠʪʦ ʩʝ 

ʦʩʪʘʚʷʪ ʥʝʪʨʝʪʠʨʘʥʠ (5-6 ʧʨʦʙʠ), ʪʘʢʘ ʠ ʟʘ ʣʝʚʢʝʤʠʯʥʠʪʝ ʢʣʝʪʢʠ SKW-3 (KE-37), ʢʦʠʪʦ 

ʩʝ ʪʨʝʪʠʨʘʪ ʩ 20 ÕM Erufosine (4-5 ʧʨʦʙʠ). 

2. ʇʨʦʙʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 10 ʤʠʥʫʪʠ ʧʨʠ 9 280 Ĭ g (10 000 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-

24-11). 

3. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ (ʮʠʪʦʟʦʣʥʘʪʘ ʬʨʘʢʮʠʷ) ʦʪ ʪʨʝʪʠʨʘʥʠʪʝ SKW-3 (KE-37) ʩʝ 

ʩʲʙʠʨʘ ʠ ʩʝ ʟʘʧʘʟʚʘ. ʎʠʪʦʟʦʣʥʘʪʘ ʬʨʘʢʮʠʷ ʦʪ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʩʝ 

ʠʟʭʚʲʨʣʷ, ʘ ʫʪʘʡʢʠʪʝ ʦʪ ʷʜʨʘʪʘ ʠʤ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘʪ ʚ ʧʦ 750 Õl ʙʫʬʝʨ ʙʝʟ TritonÈ X-

100 (ʩʲʩʪʘʚ ʦʧʠʩʘʥ ʚ ʪ. 6.2. ʥʘ ʧʨʠʣʦʞʝʥʠʝ I). 

4. ʈʝʩʫʩʧʝʥʜʠʨʘʥʠʪʝ ʷʜʨʘ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 10 ʤʠʥʫʪʠ ʧʨʠ 9 280 Ĭ g (10 000 ʦʙ./ʤʠʥ 

ʩ ʨʦʪʦʨ FA-45-24-11). 

5. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ. ɽʜʥʘ ʦʪ ʝʧʨʫʚʝʪʢʠʪʝ ʩ ʫʪʘʝʥʠ ʷʜʨʘ ʦʪ ʤʠʝʣʦʤʥʠ 

ʢʣʝʪʢʠ ʩʝ ʦʩʪʘʚʷ ʚʲʨʭʫ ʣʝʜ. ʂʲʤ ʦʩʪʘʥʘʣʠʪʝ ʩʝ ʜʦʙʘʚʷʪ ʧʦ 750 Õl ʮʠʪʦʟʦʣʥʘ ʬʨʘʢʮʠʷ ʦʪ 

ʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ SKW-3. 

6. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʧʦʩʪʘʚʷʪ ʥʘ ʢʣʘʪʘʯʥʘ ʤʘʰʠʥʘ ʩ ʪʝʨʤʦʩʪʘʪ, ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʪʦʧʣʝ-

ʥʘ ʜʦ 37ÁC. 

7. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʠʟʚʘʞʜʘʪ ʝʜʥʘ ʧʦ ʝʜʥʘ ʧʨʝʟ ʦʧʨʝʜʝʣʝʥʠ ʠʥʪʝʨʚʘʣʠ ʦʪ ʚʨʝʤʝ (ʥʘʧʨ. 

ʩʣʝʜ 15, 30, 40, 60 ʠ 90 ʤʠʥʫʪʠ ʠʥʢʫʙʘʮʠʷ) ʠ ʚʝʜʥʘʛʘ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 10 ʤʠʥʫʪʠ ʧʨʠ 

9 280 Ĭ g (10 000 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

8. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʦʪ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʠʟʭʚʲʨʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦ. ɽʧʨʫʚʝʪʢʠʪʝ ʩ 

ʫʪʘʝʥʠ ʷʜʨʘ ʩʝ ʦʩʪʘʚʷʪ ʚʲʨʭʫ ʣʝʜ, ʜʦ ʦʙʨʘʙʦʪʚʘʥʝ ʥʘ ʧʦʩʣʝʜʥʘʪʘ. 

9. ʋʪʘʡʢʠʪʝ ʦʪ ʢʣʝʪʲʯʥʠ ʷʜʨʘ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘʪ ʚ ʧʦ 200 Õl ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ. 

10. ʇʨʦʪʝʘʟʘʪʘ QIAGEN ʦʪ ʢʦʤʧʣʝʢʪʘ QIAamp DNA Blood mini (50) ʩʝ ʨʘʟʪʚʘʨʷ ʚ 1,2 

ml ʦʪ ʧʨʝʜʚʠʜʝʥʠʷ ʨʘʟʪʚʦʨʠʪʝʣ. ʇʨʠʙʘʚʷʪ ʩʝ ʧʦ 20 Õl ʦʪ ʨʘʟʪʚʦʨʘ ʢʲʤ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩ 
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ʨʝʩʫʩʧʝʥʜʠʨʘʥʠ ʷʜʨʘ. ʈʘʟʙʲʨʢʚʘ ʩʝ ʜʦʙʨʝ. 

11. ɺʲʚ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʧʨʠʙʘʚʷʪ ʧʦ 200 Õl ʙʫʬʝʨ AL. ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʝʧʨʫʚʝʪ-

ʢʠʪʝ ʩʝ ʨʘʟʤʝʩʚʘ ʜʦʙʨʝ ʯʨʝʟ ʧʫʣʩʦʚʦ Ăʚʦʨʪʝʢʩʠʨʘʥʝò ʟʘ 15 s. 

12. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʠʥʢʫʙʠʨʘʪ 10 ʤʠʥʫʪʠ ʧʨʠ 56ÁC. 

13. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ ʢʨʘʪʢʦ, ʟʘ ʜʘ ʩʝ ʩʲʙʝʨʝ ʮʷʣʘʪʘ ʪʝʯʥʦʩʪ ʥʘ ʜʲʥʦʪʦ. 

14. ɺ ʝʧʨʫʚʝʪʢʠʪʝ ʩʝ ʜʦʙʘʚʷʪ ʧʦ 200 Õl ʝʪʘʥʦʣ. ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʝʧʨʫʚʝʪʢʠʪʝ ʩʝ ʨʘʟ-

ʤʝʩʚʘ ʜʦʙʨʝ ʯʨʝʟ ʧʫʣʩʦʚʦ Ăʚʦʨʪʝʢʩʠʨʘʥʝò ʟʘ 15 s. ʉʣʝʜ ʪʦʚʘ ʝʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫ-

ʛʠʨʘʪ ʢʨʘʪʢʦ, ʟʘ ʜʘ ʩʝ ʩʲʙʝʨʝ ʮʷʣʘʪʘ ʪʝʯʥʦʩʪ ʥʘ ʜʲʥʦʪʦ. 

15. ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʧʨʝʥʘʩʷ ʚʥʠʤʘʪʝʣʥʦ ʚ ʦʪʜʝʣʥʘ ʢʦʣʦʥʢʘ 

QIAamp Mini  Spin, ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʦʩʪaʚʝʥʘ ʚ 2-ʤʠʣʠʣʠʪʨʦʚʘ ʩʲʙʠʨʘʪʝʣʥʘ ʝʧʨʫʚʝʪʢʘ. 

ʂʦʣʦʥʢʠʪʝ ʩʝ ʟʘʪʚʘʨʷʪ ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 1 ʤʠʥʫʪʘ ʧʨʠ 6 000 Ĭ g (8 040 ʦʙ./ʤʠʥ ʩ ʨʦ-

ʪʦʨ FA-45-24-11). 

16. ʂʦʣʦʥʢʠʪʝ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ ʥʦʚʠ ʩʲʙʠʨʘʪʝʣʥʠ ʝʧʨʫʚʝʪʢʠ, ʘ ʩʪʘʨʠʪʝ ʩʝ ʠʟʭʚʲʨʣʷʪ 

ʟʘʝʜʥʦ ʩʲʩ ʩʲʙʨʘʣʘʪʘ ʩʝ ʚ ʪʷʭ ʪʝʯʥʦʩʪ. ɺʲʚ ʚʩʷʢʘ ʢʦʣʦʥʢʘ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʚʥʠʤʘʪʝʣʥʦ ʧʦ 

500 Õl ʙʫʬʝʨ AW1 (ʧʨʠʛʦʪʚʝʥ ʯʨʝʟ ʨʘʟʨʝʞʜʘʥʝ ʥʘ ʢʦʥʮʝʥʪʨʘʪʘ ʩ ʝʪʘʥʦʣ), ʙʝʟ ʜʘ ʩʝ ʥʘ-

ʤʦʢʨʷ ʨʲʙʘ Ҁ. ʂʦʣʦʥʢʠʪʝ ʩʝ ʟʘʪʚʘʨʷʪ ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 1 ʤʠʥʫʪʘ ʧʨʠ 6 000 Ĭ g (8 040 

ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

17. ʂʦʣʦʥʢʠʪʝ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ ʥʦʚʠ ʩʲʙʠʨʘʪʝʣʥʠ ʝʧʨʫʚʝʪʢʠ, ʘ ʩʪʘʨʠʪʝ ʩʝ ʠʟʭʚʲʨʣʷʪ 

ʟʘʝʜʥʦ ʩʲʩ ʩʲʙʨʘʣʘʪʘ ʩʝ ʚ ʪʷʭ ʪʝʯʥʦʩʪ. ɺʲʚ ʚʩʷʢʘ ʢʦʣʦʥʢʘ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʚʥʠʤʘʪʝʣʥʦ ʧʦ 

500 Õl ʙʫʬʝʨ AW2 (ʧʨʠʛʦʪʚʝʥ ʯʨʝʟ ʨʘʟʨʝʞʜʘʥʝ ʥʘ ʢʦʥʮʝʥʪʨʘʪʘ ʩ ʝʪʘʥʦʣ), ʙʝʟ ʜʘ ʩʝ ʥʘ-

ʤʦʢʨʷ ʨʲʙʘ Ҁ. ʂʦʣʦʥʢʠʪʝ ʩʝ ʟʘʪʚʘʨʷʪ ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 3 ʤʠʥʫʪʠ ʧʨʠ 20 000 Ĭ g 

(14 680 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

18. ʂʦʣʦʥʢʠʪʝ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ ʥʦʚʠ ʩʲʙʠʨʘʪʝʣʥʠ ʝʧʨʫʚʝʪʢʠ ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 1 

ʤʠʥʫʪʘ ʧʨʠ 20 000 Ĭ g (14 680 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

19. ʂʦʣʦʥʢʠʪʝ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ 1,5-ʤʠʣʠʣʠʪʨʦʚʠ ʝʧʨʫʚʝʪʢʠ. ɺʲʚ ʚʩʷʢʘ ʢʦʣʦʥʢʘ ʩʝ ʦʪ-

ʧʠʧʝʪʠʨʘʪ ʧʦ 200 Õl ʜʝʩʪʠʣʠʨʘʥʘ ʚʦʜʘ. ʀʟʯʘʢʚʘ ʩʝ 1 ʤʠʥʫʪʘ. ʂʦʣʦʥʢʠʪʝ ʩʝ ʟʘʪʚʘʨʷʪ ʠ ʩʝ 

ʮʝʥʪʨʦʬʫʛʠʨʘʪ 1 ʤʠʥʫʪʘ ʧʨʠ 6 000 Ĭ g (8 040 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

20. ʉʲʙʨʘʣʘʪʘ ʩʝ ʚ ʝʧʨʫʚʝʪʢʠʪʝ ʪʝʯʥʦʩʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʨʘʟʪʚʦʨ ʥʘ ɼʅʂ. ʄʦʞʝ ʜʘ ʩʝ 

ʩʲʭʨʘʥʷʚʘ ʠʟʚʝʩʪʥʦ ʚʨʝʤʝ ʚ ʭʣʘʜʠʣʥʠʢ, ʧʨʝʜʠ ʜʘ ʩʝ ʧʦʜʣʦʞʠ ʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʘʛʘʨʦ-

ʟʝʥ ʛʝʣ. 
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2.11.3. ɽʣʝʢʪʨʦʬʦʨʝʟʘ ʥʘ ɼʅʂ ʚ ʘʛʘʨʦʟʝʥ ʛʝʣ 

1. ʇʨʠʛʦʪʚʷ ʩʝ 0,8%-ʝʥ ʨʘʟʪʚʦʨ ʥʘ ʘʛʘʨʦʟʘ, ʢʘʪʦ ʥʝʦʙʭʦʜʠʤʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʝ ʦʧʨʝʜʝ-

ʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʞʝʣʘʥʠʪʝ ʨʘʟʤʝʨʠ ʥʘ ʛʝʣʘ. ɸʛʘʨʦʟʘʪʘ ʩʝ ʟʘʣʠʚʘ ʩʲʩ ʩʲʦʪʚʝʪʥʦʪʦ ʢʦ-

ʣʠʯʝʩʪʚʦ 1Ĭ TAE-ʙʫʬʝʨ ʠ ʩʝ ʥʘʛʨʷʚʘ ʜʦ ʢʠʧʝʥʝ, ʧʨʠ ʢʦʝʪʦ ʩʝ ʨʘʟʪʚʘʨʷ. ɼʦʣʠʚʘ ʩʝ ʜʝʩ-

ʪʠʣʠʨʘʥʘ ʚʦʜʘ, ʟʘ ʜʘ ʩʝ ʢʦʤʧʝʥʩʠʨʘ ʟʘʛʫʙʘʪʘ ʥʘ ʚʦʜʘ ʦʪ ʠʟʧʘʨʝʥʠʝʪʦ. 

2. ʉʣʝʜ ʦʭʣʘʞʜʘʥʝ ʜʦ 45-50ÁC ʨʘʟʪʚʦʨʲʪ ʩʝ ʠʟʣʠʚʘ ʚ ʩʲʦʪʚʝʪʥʘ ʧʦ ʨʘʟʤʝʨʠ ʬʦʨʤʘ. 

ʇʦʩʪʘʚʷʪ ʩʝ ʛʨʝʙʝʥʠʪʝ. ɻʝʣʲʪ ʩʝ ʦʩʪʘʚʷ ʜʘ ʩʝ ʚʪʚʲʨʜʠ. 

3. ɻʝʣʲʪ ʩʝ ʧʦʩʪʘʚʷ ʚ ʝʣʝʢʪʨʦʬʦʨʝʟʥʘʪʘ ʢʘʤʝʨʘ, ʩʣʝʜ ʢʦʝʪʦ ʪʷ ʩʝ ʟʘʧʲʣʚʘ ʩ 1Ĭ TAE-

ʙʫʬʝʨ. ʄʘʭʘʪ ʩʝ ʛʨʝʙʝʥʠʪʝ. 

4. ʆʪ ʚʩʷʢʘ ʧʨʦʙʘ, ʧʦʣʫʯʝʥʘ ʚ ʪ. 2.11.1. ʠʣʠ 2.11.2., ʩʝ ʚʟʠʤʘʪ 20 Õl ʠ ʩʝ ʩʤʝʩʚʘʪ ʩ 4 ɛl 

6Ĭ ʦʮʚʝʪʷʚʘʱ ʨʘʟʪʚʦʨ. ɺʩʷʢʘ ʩʤʝʩ ʩʝ ʥʘʥʘʩʷ ʚ ʩʲʦʪʚʝʪʝʥ ʜʞʦʙ ʥʘ ʛʝʣʘ. 

5. ʉʤʝʩʚʘʪ ʩʝ 4 ɛl ʜʚʦʡʥʦ ʜʝʩʪʠʣʠʨʘʥʘ ʚʦʜʘ, 1 ɛl ʤʘʨʢʝʨ ʌX174 DNA/BSuRI (HaeII I) 

ʠ 1 ɛl 6Ĭ ʦʮʚʝʪʷʚʘʱ ʨʘʟʪʚʦʨ. ʉʤʝʩʪʘ ʩʝ ʥʘʥʘʩʷ ʚ ʝʜʠʥ ʦʪ ʩʚʦʙʦʜʥʠʪʝ ʜʞʦʙʦʚʝ. 

6. ɽʣʝʢʪʨʦʬʦʨʝʟʥʘʪʘ ʢʘʤʝʨʘ ʩʝ ʩʚʲʨʟʚʘ ʢʲʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʅʝʦʙʭʦʜʠʤʦʪʦ ʥʘʧʨʝ-

ʞʝʥʠʝ (ʚʲʚ ʚʦʣʪʦʚʝ) ʩʝ ʧʨʝʩʤʷʪʘ ʢʘʪʦ ʜʲʣʞʠʥʘʪʘ ʥʘ ʛʝʣʘ (ʚ ʩʘʥʪʠʤʝʪʨʠ) ʩʝ ʫʤʥʦʞʠ ʧʦ 

10. 

7. ɽʣʝʢʪʨʦʬʦʨʝʟʘʪʘ ʩʝ ʧʨʦʚʝʞʜʘ ʧʨʠ ʠʟʯʠʩʣʝʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʟʘ ʦʢʦʣʦ 1 ʯʘʩ ʠ 30 

ʤʠʥ. 

8. ɻʝʣʲʪ ʩʝ ʧʦʪʘʧʷ ʚʥʠʤʘʪʝʣʥʦ ʚ ʨʘʟʪʚʦʨ ʥʘ ʝʪʠʜʠʝʚ ʙʨʦʤʠʜ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷ 2 Õg/ml 

ʠ ʩʝ ʜʲʨʞʠ ʚ ʥʝʛʦ 10 ʤʠʥ. 

9. ɻʝʣʲʪ ʩʝ ʧʨʝʤʝʩʪʚʘ ʚʲʚ ʚʘʥʘ ʩ ʚʦʜʘ ʠ ʩʝ ʜʲʨʞʠ ʚ ʥʝʷ 10 ʤʠʥʫʪʠ. 

10. ɻʝʣʲʪ ʩʝ ʟʘʩʥʝʤʘ ʯʨʝʟ UV-ʪʨʘʥʩʠʣʶʤʠʥʘʪʦʨ ʩ ʚʛʨʘʜʝʥʘ ʢʘʤʝʨʘ. 

 

2.12. ʀʟʦʣʠʨʘʥʝ ʥʘ ʢʣʝʪʲʯʥʠ ʬʨʘʢʮʠʠ, ʩʲʜʲʨʞʘʱʠ ʤʝʤʙʨʘʥ-

ʥʠ ʣʠʧʠʜʥʠ ʨʘʬʪʦʚʝ 

ɺ ʩʣʫʯʘʷ ʢʣʝʪʢʠʪʝ ʙʷʭʘ ʣʠʟʠʨʘʥʠ ʧʨʠ ʩʨʘʚʥʠʪʝʣʥʦ ʤʝʢʠ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʠʪʦ ʩʝ ʨʘʟ-

ʨʫʰʘʚʘʪ ʢʣʝʪʲʯʥʠʪʝ ʤʝʤʙʨʘʥʠ, ʥʦ ʥʝ ʠ ʫʯʘʩʪʲʮʠʪʝ ʦʪ ʪʷʭ, ʠʟʚʝʩʪʥʠ ʢʘʪʦ ʣʠʧʠʜʥʠ ʨʘʬ-

ʪʦʚʝ. ʇʦʣʫʯʝʥʠʪʝ ʣʠʟʘʪʠ ʙʷʭʘ ʧʦʜʣʘʛʘʥʠ ʥʘ ʫʣʪʨʘʮʝʥʪʨʦʬʫʛʠʨʘʥʝ ʚ ʟʘʭʘʨʦʟʝʥ ʛʨʘʜʠʝʥʪ, 

ʧʨʠ ʢʦʝʪʦ ʣʠʟʘʪʠʪʝ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʨʘʟʣʠʯʥʠ ʧʦ ʧʣʲʪʥʦʩʪ ʬʨʘʢʮʠʠ. ʊʘʢʘ ʣʠʧʠʜʥʠʪʝ ʨʘʬ-

ʪʦʚʝ ʠʟʧʣʫʚʘʪ ʚ ʧʦ-ʨʘʟʨʝʜʝʥʠʪʝ ʩʣʦʝʚʝ ʥʘ ʛʨʘʜʠʝʥʪʘ, ʠʤʘʱʠ ʩʭʦʜʥʘ ʩ ʪʷʭ ʧʣʲʪʥʦʩʪ. 

ʉʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʮʝʥʪʨʦʬʫʛʠʨʘʥʝʪʦ ʦʪʜʝʣʥʠʪʝ ʩʣʦʝʚʝ ʙʷʭʘ ʦʪʜʝʣʷʥʠ ʠ ʘʥʘʣʠʟʠʨʘ-
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ʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. ʄʝʪʦʜʲʪ ʙʝʰʝ ʧʨʠʣʘʛʘʥ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ Erufosine 

ʚʲʨʭʫ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʥʷʢʦʠ ʩʠʛʥʘʣʥʠ ʧʨʦʪʝʠʥʠ ʚ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ. ɹʝʰʝ ʨʘʙʦʪʝʥʦ 

ʧʦ ʩʣʝʜʥʠʷ ʧʨʦʪʦʢʦʣ: 

1. ʇʨʠʛʦʪʚʷʪ ʩʝ ʥʷʢʦʣʢʦ ʧʝʪʨʠʪʘ ʩ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʚ ʧʨʷʩʥʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ (ʥʘʡ-

ʤʘʣʢʦ 2,5.10
7
 ʢʣʝʪʢʠ ʥʘ ʧʨʦʙʘ). 

2. ʇʝʪʨʠʪʘʪʘ ʩʝ ʦʩʪʘʚʷʪ ʟʘ 24 ʯʘʩʘ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37Áʉ, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘ-

ʞʥʦʩʪ, ʟʘ ʜʘ ʤʦʞʝ ʢʣʝʪʢʠʪʝ ʜʘ ʧʨʝʦʜʦʣʝʷʪ ʩʪʨʝʩʘ ʦʪ ʧʨʝʭʚʲʨʣʷʥʝʪʦ ʠ ʦʪʥʦʚʦ ʜʘ ʚʣʷʟʘʪ ʚ 

ʝʢʩʧʦʥʝʥʮʠʘʣʥʘ ʬʘʟʘ ʥʘ ʨʘʩʪʝʞ. 

3. ʂʣʝʪʢʠʪʝ ʩʝ ʪʨʝʪʠʨʘʪ ʩ ʝʨʫʬʦʟʠʥ ʚ ʥʷʢʦʣʢʦ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʆʩʪʘʚʷʪ ʩʝ ʠ 

ʥʝʪʨʝʪʠʨʘʥʠ ʢʦʥʪʨʦʣʠ. ʇʝʪʨʠʪʘʪʘ ʩʝ ʦʩʪʘʚʷʪ ʟʘ ʦʱʝ 12 ʠʣʠ 24 ʯʘʩʘ ʚ ʠʥʢʫʙʘʪʦʨʘ. 

4. ʇʨʝʙʨʦʷʚʘʪ ʩʝ ʢʣʝʪʢʠʪʝ ʚʲʚ ʚʩʷʢʘ ʧʨʦʙʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʘʤʝʨʘ ʥʘ Neubauer. 

5. ʉʲʜʲʨʞʠʤʦʪʦ ʥʘ ʚʩʷʢʦ ʧʝʪʨʠ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʦʪʜʝʣʥʘ ʮʝʥʪʨʦʬʫʞʥʘ ʝʧʨʫʚʝʪʢʘ. 

6. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫʪʠ ʧʨʠ 1 500 ʦʙ./ʤʠʥ. 

7. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʪʝʛʣʷ, ʘ ʢʣʝʪʲʯʥʠʪʝ ʫʪʘʡʢʠ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘʪ ʚ 1,8 ml 

ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ ʚʩʷʢʘ ʠ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ ʜʨʫʛʠ ʧʦ-ʤʘʣʢʠ ʝʧʨʫʚʝʪʢʠ (2 ml). 

8. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫʪʠ ʧʨʠ 600 Ĭ g (3 000 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ F-45-

12-11). 

9. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ. ɽʧʨʫʚʝʪʢʠʪʝ ʩ ʢʣʝʪʲʯʥʠʪʝ ʫʪʘʡʢʠ ʤʦʛʘʪ ʜʘ ʩʝ 

ʩʲʭʨʘʥʷʚʘʪ ʚʲʚ ʬʨʠʟʝʨ ʧʨʠ ī80ÁC, ʘʢʦ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚʝʜʥʘʛʘ. 

10. ɺʩʷʢʘ ʧʨʦʙʘ ʦʪ ʢʣʝʪʢʠ ʩʝ ʣʠʟʠʨʘ ʚ ʩʪʫʜʝʥ ʧʨʷʩʥʦ ʧʨʠʛʦʪʚʝʥ ʣʠʟʠʨʘʱ ʙʫʬʝʨ (ʩʲʩ-

ʪʘʚ ʦʧʠʩʘʥ ʚ ʪ. 1.10.). ɿʘ 3,5.10
7
 ʢʣʝʪʢʠ, ʢʦʣʢʦʪʦ ʝ ʩʨʝʜʥʠʷʪ ʙʨʦʡ ʥʘ ʢʣʝʪʢʠʪʝ ʚ ʧʨʦʙʠʪʝ, 

ʩʘ ʥʝʦʙʭʦʜʠʤʠ 1,1 ml ʣʠʟʠʨʘʱ ʙʫʬʝʨ. ʃʠʟʠʨʘʥʝʪʦ ʩʝ ʧʦʜʧʦʤʘʛʘ ʯʨʝʟ ʭʦʤʦʛʝʥʠʟʠʨʘʥʝ ʩ 

ʭʦʤʦʛʝʥʠʟʘʪʦʨ ʪʠʧ Potter-Elvehjem (5-6-ʢʨʘʪʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʙʫʪʘʣʦʪʦ). 

11. ʍʦʤʦʛʝʥʠʟʠʨʘʥʠʪʝ ʣʠʟʘʪʠ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʥʘʜʧʠʩʘʥʠ 2-ʤʠʣʠʣʠʪ-

ʨʦʚʠ ʝʧʨʫʚʝʪʢʠ ʠ ʩʝ ʦʩʪʘʚʷʪ ʚʲʨʭʫ ʣʝʜ ʟʘ 30 ʤʠʥ. 

12. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 8 ʤʠʥʫʪʠ ʧʨʠ 4Áʉ ʠ 80 Ĭ g (1 000 ʦʙ./ʤʠʥ). 

13. ɺ ʫʣʪʨʘʮʝʥʪʨʦʬʫʞʥʠ ʝʧʨʫʚʝʪʢʠ ʩʝ ʨʘʟʧʨʝʜʝʣʷʪ ʧʦ 1 ml 85%-ʝʥ ʨʘʟʪʚʦʨ ʥʘ ʟʘʭʘ-

ʨʦʟʘ ʚ TNEV-ʙʫʬʝʨ. 

14. ɺʲʚ ʚʩʷʢʘ ʫʣʪʨʘʮʝʥʪʨʦʬʫʞʥʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʜʦʙʘʚʷ ʧʦ 1 ml ʥʘʜʩʪʦʷʱʘ ʪʝʯʥʦʩʪ ʦʪ 

ʩʲʦʪʚʝʪʥʘʪʘ ʣʠʟʠʨʘʥʘ ʠ ʮʝʥʪʨʦʬʫʛʠʨʘʥʘ ʧʨʦʙʘ ʠ ʩʤʝʩʪʘ ʩʝ ʨʘʟʙʲʨʢʚʘ ʜʦʙʨʝ. 

15. ɺʲʨʭʫ ʧʦʣʫʯʝʥʘʪʘ ʩʤʝʩ ʙʘʚʥʦ ʠ ʚʥʠʤʘʪʝʣʥʦ ʩʝ ʥʘʩʣʦʷʚʘʪ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ 6 ml 35 

%-ʝʥ ʠ 3,5 ml 5%-ʝʥ ʨʘʟʪʚʦʨ ʥʘ ʟʘʭʘʨʦʟʘ ʚ TNEV-ʙʫʬʝʨ. 

16. ɺʩʠʯʢʠ ʝʧʨʫʚʝʪʢʠ ʩʝ ʧʨʝʪʝʛʣʷʪ ʥʘ ʘʥʘʣʠʪʠʯʥʘ ʚʝʟʥʘ ʠ ʩʝ ʨʘʟʧʨʝʜʝʣʷʪ ʧʦ ʜʚʦʡʢʠ ʩ 

ʝʜʥʘʢʚʦ ʠʣʠ ʙʣʠʟʢʦ ʪʝʛʣʦ. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʢʲʤ ʧʦ-ʣʝʢʠʪʝ ʝʧʨʫʚʝʪʢʠ ʦʪ ʚʩʷʢʘ ʜʚʦʡʢʘ 



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 

132 
 

ʩʝ ʧʨʠʙʘʚʷ ʥʝʦʙʭʦʜʠʤʦʪʦ ʢʦʣʠʯʝʩʪʚʦ 5%-ʝʥ ʨʘʟʪʚʦʨ ʥʘ ʟʘʭʘʨʦʟʘ ʚ TNEV-ʙʫʬʝʨ ʜʦ ʫʝʜ-

ʥʘʢʚʷʚʘʥʝ ʥʘ ʪʝʛʣʦʪʦ ʩ ʝʧʨʫʚʝʪʢʘʪʘ-ʧʘʨʪʥʴʦʨ (ʜʦʧʫʩʪʠʤʦ ʦʪʢʣʦʥʝʥʠʝ 10 mg). 

17. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʧʦʩʪʘʚʷʪ ʩʠʤʝʪʨʠʯʥʦ ʚ ʨʦʪʦʨʘ ʥʘ ʫʣʪʨʘʮʝʥʪʨʦʬʫʛʘʪʘ, ʢʘʪʦ ʝʧʨʫ-

ʚʝʪʢʠʪʝ ʦʪ ʚʩʷʢʘ ʜʚʦʡʢʘ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʜʠʘʤʝʪʨʘʣʥʦ ʝʜʥʘ ʩʨʝʱʫ ʜʨʫʛʘ. 

18. ʇʨʦʙʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 18 ʯʘʩʘ ʧʨʠ 4Áʉ ʠ 35 000 ʦʙ./ʤʠʥ (ʦʢʦʣʦ 217 000 Ĭ g). 

19. ʉʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʮʝʥʪʨʦʬʫʛʠʨʘʥʝʪʦ ʝʧʨʫʚʝʪʢʠʪʝ ʩʝ ʠʟʚʘʞʜʘʪ ʚʥʠʤʘʪʝʣʥʦ ʦʪ 

ʨʦʪʦʨʘ. 

20. ɺʩʷʢʘ ʧʨʦʙʘ ʩʝ ʨʘʟʜʝʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʥʘ 11 ʬʨʘʢʮʠʠ, ʟʘʧʦʯʚʘʡʢʠ ʦʪ ʧʦʚʲʨʭ-

ʥʦʩʪʪʘ ʥʘ ʝʧʨʫʚʝʪʢʘʪʘ ʠ ʩʪʠʛʘʡʢʠ ʜʦ ʜʲʥʦʪʦ Ҁ ï ʧʦ 1 ml ʟʘ ʚʩʷʢʘ ʬʨʘʢʮʠʷ. ɺʩʷʢʘ ʬʨʘʢ-

ʮʠʷ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʦʪʜʝʣʥʘ ʥʘʜʧʠʩʘʥʘ ʝʧʨʫʚʝʪʢʘ. 

21. ʆʪʜʝʣʝʥʠʪʝ ʬʨʘʢʮʠʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʧʨʠ ī80ÁC ʜʦ ʤʦʤʝʥʪʘ ʥʘ ʘʥʘʣʠʟ ʯʨʝʟ ʠʤʫʥʦ-

ʙʣʦʪ. ʉʧʘʟʚʘ ʩʝ ʩʪʘʥʜʘʨʪʥʘʪʘ ʧʨʦʮʝʜʫʨʘ ʟʘ ʠʤʫʥʦʙʣʦʪ, ʟʘʧʦʯʚʘʡʢʠ ʦʪ ʪ. 2.7.6., ʢʘʪʦ ʦʪ 

ʚʩʷʢʘ ʧʨʦʙʘ ʩʝ ʥʘʥʘʩʷ ʤʘʢʩʠʤʘʣʥʦ ʢʦʣʠʯʝʩʪʚʦ (ʜʦ ʟʘʧʲʣʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʜʞʦʙ ʥʘ 

ʛʝʣʘ). ɿʘ ʜʝʤʦʥʩʪʨʠʨʘʥʝ ʥʘ ʫʩʧʝʰʥʦʪʦ ʠʟʦʣʠʨʘʥʝ ʥʘ ʣʠʧʠʜʥʠ ʨʘʬʪʦʚʝ, ʤʝʤʙʨʘʥʠʪʝ ʩʝ 

ʤʘʨʢʠʨʘʪ ʩ ʨʘʟʨʝʜʝʥ ʨʘʟʪʚʦʨ ʥʘ CTxB-HRP ʚ ʤʘʨʢʠʨʘʱ ʨʘʟʪʚʦʨ (ʨʘʟʨʝʞʜʘʥʝ 1:500) ʟʘ 2 

ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʧʨʦʜʲʣʞʘʚʘ ʧʦ ʩʪʘʥʜʘʨʪʥʘʪʘ ʧʨʦʮʝʜʫʨʘ ʟʘ ʠʤʫʥʦʙʣʦʪ, ʟʘʧʦʯʚʘʡʢʠ ʦʪ 

ʩʪʲʧʢʘ 7. ʥʘ ʪ. 2.7.8. 

 

2.13. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʚʲʪʨʝʢʣʝʪʲʯʥʦʪʦ ʥʘʪʨʫʧʚʘʥʝ ʥʘ As2O3 

ʇʨʦʥʠʢʥʘʣʠʷʪ ʚ ʢʣʝʪʢʠʪʝ ʘʨʩʝʥ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ As2O3 ʙʝʰʝ ʦʧʨʝʜʝʣʷʥ ʢʦʣʠʯʝʩʪʚʝ-

ʥʦ ʯʨʝʟ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʘ ʩʧʝʢʪʨʦʤʝʪʨʠʷ (ɸɸʉ). ʄʝʪʦʜʲʪ ʙʝʰʝ ʠʟʧʦʣʟʚʘʥ ʟʘ ʠʟʫʯʘ-

ʚʘʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʢʫʨʢʫʤʠʥʘ ʚʲʨʭʫ ʥʘʪʨʫʧʚʘʥʝʪʦ ʥʘ As2O3 ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ 

OPM-2. ɹʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʜʚʘ ʚʘʨʠʘʥʪʘ ï ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʪʨʝʪʠʨʘʥʝ ʩ ʢʫʨʢʫʤʠʥ ʧʨʝʜʠ 

ʪʨʝʪʠʨʘʥʝʪʦ ʩ As2O3 ʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʪʨʝʪʠʨʘʥʝ ʩ ʢʫʨʢʫʤʠʥ ʠ As2O3. ɹʝʰʝ ʨʘʙʦʪʝʥʦ ʧʦ 

ʩʣʝʜʥʠʷ ʧʨʦʪʦʢʦʣ: 

1. ʇʨʠʛʦʪʚʷʪ ʩʝ ʥʷʢʦʣʢʦ ʧʝʪʨʠʪʘ ʩ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ (ʧʦ 3-4.10
6 
ʢʣʝʪʢʠ ʚ 5 ml ʩʨʝʜʘ) 

ʠ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʪʨʠ ʨʘʚʥʠ ʛʨʫʧʠ. ʂʲʤ ʝʜʥʘʪʘ ʛʨʫʧʘ ʧʝʪʨʠʪʘ ʩʝ ʧʨʠʙʘʚʷ ʨʘʟʪʚʦʨ ʥʘ ʢʫʨ-

ʢʫʤʠʥ ʜʦ ʢʨʘʡʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 20 ÕM. ɺʪʦʨʘʪʘ ʛʨʫʧʘ ʧʝʪʨʠʪʘ ʩʣʫʞʘʪ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠ 

ʢʦʥʪʨʦʣʠ. ʊʨʝʪʘʪʘ ʛʨʫʧʘ ʟʘ ʤʦʤʝʥʪʘ ʩʲʱʦ ʩʝ ʦʩʪʘʚʷ ʥʝʪʨʝʪʠʨʘʥʘ. 

2. ʇʝʪʨʠʪʘʪʘ ʩʝ ʦʩʪʘʚʷʪ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37Áʉ, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ. 

3. ɼʝʚʝʪ ʯʘʩʘ ʧʦ-ʢʲʩʥʦ ʚʩʠʯʢʠ ʧʨʦʙʠ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ ʮʝʥʪʨʦʬʫʞʥʠ ʝʧʨʫʚʝʪʢʠ. ʎʝʥʪ-

ʨʦʬʫʛʠʨʘʪ ʩʝ 5 ʤʠʥʫʪʠ ʧʨʠ 300 Ĭ g (1 500 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ 220.97). 
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4. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ. ʋʪʘʡʢʠʪʝ ʦʪ ʢʣʝʪʢʠ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘʪ ʚ ʧʦ 2 ml 

ʬʠʟʠʦʣʦʛʠʯʝʥ ʨʘʟʪʚʦʨ. 

5. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫʪʠ ʧʨʠ 300 Ĭ g (1 500 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ 

220.97). 

6. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ. ʋʪʘʡʢʠʪʝ ʦʪ ʢʣʝʪʢʠ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘʪ ʚ ʧʦ 5 ml 

ʧʨʷʩʥʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ ʠ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ ʥʦʚʠ ʧʝʪʨʠʪʘ. 

7. ʂʲʤ ʪʨʝʪʘʪʘ ʛʨʫʧʘ ʧʨʦʙʠ ʩʝ ʧʨʠʙʘʚʷ ʨʘʟʪʚʦʨ ʥʘ ʢʫʨʢʫʤʠʥ ʜʦ ʢʨʘʡʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

20 ÕM. 

8. ʂʲʤ ʚʩʠʯʢʠ ʧʝʪʨʠʪʘ ʩʝ ʧʨʠʙʘʚʷ ʨʘʟʪʚʦʨ ʥʘ As2O3 ʜʦ ʢʨʘʡʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 5 ÕM. 

9. ʇʝʪʨʠʪʘʪʘ ʩʝ ʚʨʲʱʘʪ ʚ ʠʥʢʫʙʘʪʦʨʘ. 

10. ʇʨʝʟ ʦʧʨʝʜʝʣʝʥʠ ʧʝʨʠʦʜʠ ʦʪ ʚʨʝʤʝ (ʥʘʧʨ. 15, 30, 45, 60, 90 ʠ 120 ʤʠʥʫʪʠ ʩʣʝʜ 

ʧʨʠʙʘʚʷʥʝʪʦ ʥʘ As2O3) ʩʝ ʚʟʠʤʘʪ ʧʨʦʙʠ ʦʪ ʪʨʠʪʝ ʛʨʫʧʠ. ʇʨʦʙʠʪʝ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ ʮʝʥʪ-

ʨʦʬʫʞʥʠ ʝʧʨʫʚʝʪʢʠ. 

11. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫʪʠ ʧʨʠ 300 Ĭ g (1 500 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ 

220.97). 

12. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ. ʋʪʘʡʢʠʪʝ ʦʪ ʢʣʝʪʢʠ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘʪ ʚ ʧʦ 1 ml 

ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ, ʢʲʤ ʢʦʡʪʦ ʝ ʜʦʙʘʚʝʥʘ EDTA ʜʦ ʢʨʘʡʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 1 mM, ʩʣʝʜ ʢʦʝ-

ʪʦ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ 1,5-ʤʠʣʠʣʠʪʨʦʚʠ ʝʧʨʫʚʝʪʢʠ. 

13. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫʪʠ ʧʨʠ 600 Ĭ g (3 000 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ F-45-

12-11). 

14. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ. ʋʪʘʡʢʠʪʝ ʦʪ ʢʣʝʪʢʠ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘʪ ʚ ʧʦ 1 ml 

ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ. 

15. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫʪʠ ʧʨʠ 600 Ĭ g (3 000 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ F-45-

12-11). 

16. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ. ʋʪʘʡʢʠʪʝ ʦʪ ʢʣʝʪʢʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʧʨʠ ī80ÁC 

ʜʦ ʤʦʤʝʥʪʘ ʥʘ ʘʥʘʣʠʟ ʯʨʝʟ ɸɸʉ. 

17. ɺʩʷʢʘ ʧʨʦʙʘ ʩʝ ʧʨʝʪʝʛʣʷ ʟʘʝʜʥʦ ʩ ʝʧʨʫʚʝʪʢʘʪʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʣʠʟʠʨʘ ʩ 1 ml 25%-ʝʥ 

ʚʦʜʝʥ ʨʘʟʪʚʦʨ ʥʘ ʪʝʪʨʘʤʝʪʠʣʘʤʦʥʠʝʚ ʭʠʜʨʦʢʩʠʜ. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʧʨʝʪʝʛʣʷʪ ʦʪʥʦʚʦ ʠ 

ʨʘʟʣʠʢʠʪʝ ʚ ʪʝʛʣʦʪʦ ʩʝ ʟʘʧʠʩʚʘʪ. 

18. ʊʘʢʘ ʧʨʠʛʦʪʚʝʥʠʪʝ ʧʨʦʙʠ ʩʝ ʧʨʝʜʘʚʘʪ ʥʘ ʧʨʦʬ. ʉʦʥʷ ɻʘʥʝʚʘ (ʍʠʤʠʯʝʩʢʠ ʬʘʢʫʣʪʝʪ 

ʥʘ ʉʦʬʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠò) ʟʘ ʘʥʘʣʠʟ ʯʨʝʟ ɸɸʉ. 

19. ʆʪ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʚ ʤʠʣʠʘʨʜʥʠ ʯʘʩʪʠ ʘʨʩʝʥ ʥʘ ʝʜʠʥʠʮʘ ʪʝʛʣʦ ʦʪ ʧʨʦʙʘʪʘ, ʠ 

ʢʘʪʦ ʩʝ ʟʥʘʝ ʪʝʛʣʦʪʦ ʥʘ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ, ʩʝ ʠʟʯʠʩʣʷʚʘ ʮʷʣʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʘʨʩʝʥ ʚʲʚ ʚʩʷ-

ʢʘ ʧʨʦʙʘ. ʂʘʪʦ ʩʝ ʟʥʘʝ ʙʨʦʷʪ ʥʘ ʢʣʝʪʢʠʪʝ ʚʲʚ ʚʩʷʢʘ ʧʨʦʙʘ, ʩʝ ʥʘʤʠʨʘ ʠ ʢʦʣʠʯʝʩʪʚʦʪʦ 
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ʘʨʩʝʥ, ʥʘʪʨʫʧʘʣʦ ʩʝ ʚ ʪʦʟʠ ʙʨʦʡ ʢʣʝʪʢʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʛʨʘʬʠʯʥʦ ʩʧʨʷʤʦ 

ʚʨʝʤʝʪʦ, ʧʨʝʟ ʢʦʝʪʦ ʢʣʝʪʢʠʪʝ ʩʘ ʙʠʣʠ ʚ ʜʦʩʝʛ ʩʲʩ ʩʨʝʜʘʪʘ, ʩʲʜʲʨʞʘʱʘ As2O3. 

 

2.14. ʇʦʣʠʤʝʨʘʟʥʘ ʚʝʨʠʞʥʘ ʨʝʘʢʮʠʷ ʩʣʝʜ ʦʙʨʘʪʥʘ ʪʨʘʥʩʢʨʠʧ-

ʮʠʷ (RT-PCR) 

ʆʪʜʝʣʥʠʪʝ ʝʪʘʧʠ ʥʘ ʪʦʟʠ ʤʝʪʦʜ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʪʥʦʩʠʪʝʣʥʠʪʝ ʥʠʚʘ ʥʘ ʦʪʜʝʣʥʠ 

ʠʈʅʂʠ ʚ ʢʣʝʪʢʠʪʝ ʙ̫ ʭʘ ʧʨʦʚʝʞʜʘʥʠ ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʠʪʝ ʧʨʦʪʦʢʦʣʠ: 

 

2.14.1. ʀʟʦʣʠʨʘʥʝ ʠ ʟʘʤʨʘʟʷʚʘʥʝ ʥʘ ʧʨʦʙʠ ʦʪ ʢʣʝʪʢʠ 

ʇʨʦʚʝʞʜʘ ʩʝ ʢʘʢʪʦ ʧʨʠ ʠʟʦʣʠʨʘʥʝʪʦ ʥʘ ʧʨʦʙʠ ʟʘ ʠʤʫʥʦʙʣʦʪ, ʦʧʠʩʘʥʦ ʚ ʪ. 2.7.1., ʩ ʪʘ-

ʟʠ ʨʘʟʣʠʢʘ, ʯʝ ʝ ʜʦʩʪʘʪʲʯʥʦ ʧʨʦʙʠʪʝ ʜʘ ʩʲʜʲʨʞʘʪ 1-2.10
6
 ʢʣʝʪʢʠ. 

 

2.14.2. ʀʟʦʣʠʨʘʥʝ ʥʘ ʪʦʪʘʣʥʘ ʈʅʂ 

1. ʇʦʜʛʦʪʚʷ ʩʝ ʟʘ ʨʘʙʦʪʘ ʥʫʞʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʙʫʬʝʨ RLT, ʢʘʪʦ ʢʲʤ 100 ʦʙʝʤʘ ʙʫʬʝʨ 

ʩʝ ʜʦʙʘʚʷ 1 ʦʙʝʤ 2-ʤʝʨʢʘʧʪʦʝʪʘʥʦʣ. ʉʤʝʩʪʘ ʠʤʘ ʪʨʘʡʥʦʩʪ 1 ʤʝʩʝʮ. 

2. ɹʫʬʝʨʲʪ RPE ʝ ʧʦʜ ʬʦʨʤʘ ʥʘ ʢʦʥʮʝʥʪʨʘʪ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʨʝʜʠ ʧʨʝʜʠ ʫʧʦʪʨʝʙʘ. ɿʘ 

ʮʝʣʪʘ ʢʲʤ 1 ʦʙʝʤ ʢʦʥʮʝʥʪʨʘʪ ʩʝ ʜʦʙʘʚʷʪ 4 ʦʙʝʤʘ ʝʪʘʥʦʣ. 

3. ɽʧʨʫʚʝʪʢʠʪʝ ʩ ʧʨʦʙʠʪʝ ʩʝ ʠʟʚʘʞʜʘʪ ʦʪ ʬʨʠʟʝʨʘ (ī80 C). ɿʘʪʦʧʣʷʪ ʩʝ ʠ ʩʝ ʨʘʟʢʣʘʱʘʪ 

ʩ ʨʲʢʘ, ʟʘ ʜʘ ʩʝ ʦʪʜʝʣʷʪ ʢʣʝʪʲʯʥʠʪʝ ʫʪʘʡʢʠ ʦʪ ʩʪʝʥʠʪʝ ʠ ʜʲʥʦʪʦ, ʚʝʜʥʘʛʘ ʩʣʝʜ ʢʦʝʪʦ ʚʲʚ 

ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 350 ɛl ʙʫʬʝʨ RLT (ʩ ʜʦʙʘʚʝʥ 2-ʤʝʨʢʘʧʪʦʝʪʘʥʦʣ) ʠ ʩʝ 

ʨʘʟʙʲʨʢʚʘ. 

4. ʇʨʦʙʠʪʝ ʩʝ ʭʦʤʦʛʝʥʠʟʠʨʘʪ ʜʦʧʲʣʥʠʪʝʣʥʦ ʯʨʝʟ ʧʦʥʝ 5-ʢʨʘʪʥʦ ʧʨʦʢʘʨʚʘʥʝ ʧʨʝʟ ʠʥ-

ʞʝʢʮʠʦʥʥʘ ʠʛʣʘ ʩ ʜʠʘʤʝʪʲʨ 0,9 mm (20G), ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʧʨʠʥʮʦʚʢʘ, ʥʝʟʘʤʲʨʩʝʥʘ ʩ 

ʈʅʂʘʟʠ. ɸʣʪʝʨʥʘʪʠʚʥʦ ʧʨʦʙʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ Ăʚʦʨʪʝʢʩʠʨʘʪò ʧʨʠ ʤʘʢʩʠʤʘʣʥʘ ʩʢʦʨʦʩʪ ʚ 

ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 1 ʤʠʥʫʪʘ. 

5. ʂʲʤ ʭʦʤʦʛʝʥʠʟʠʨʘʥʠʪʝ ʣʠʟʘʪʠ ʩʝ ʜʦʙʘʚʷʪ ʧʦ 350 ɛl 70%-ʝʥ ʨʘʟʪʚʦʨ ʥʘ ʝʪʘʥʦʣ ʠ ʩʝ 

ʨʘʟʙʲʨʢʚʘ ʜʦʙʨʝ. 

6. ʊʘʢʘ ʧʨʠʛʦʪʚʝʥʠʪʝ ʧʨʦʙʠ ʩʝ ʧʨʠʣʘʛʘʪ ʚʲʨʭʫ ʢʦʣʦʥʢʠ RNeasy, ʧʦʩʪʘʚʝʥʠ ʚ 2-ʤʠʣʠ-

ʣʠʪʨʦʚʠ ʩʲʙʠʨʘʪʝʣʥʠ ʝʧʨʫʚʝʪʢʠ. ʂʦʣʦʥʢʠʪʝ ʩʝ ʟʘʪʚʘʨʷʪ ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 20 s ʧʨʠ 

11 000 Ĭ g (10 890 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 
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7. ʉʲʙʨʘʣʘʪʘ ʩʝ ʚ ʝʧʨʫʚʝʪʢʠʪʝ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ. ʂʦʣʦʥʢʠʪʝ ʦʪʥʦʚʦ ʩʝ ʧʦʩʪʘʚʷʪ ʚ 

ʝʧʨʫʚʝʪʢʠʪʝ. ɺ ʢʦʣʦʥʢʠʪʝ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 700 ɛl ʙʫʬʝʨ RW1. ɿʘʪʚʘʨʷʪ ʩʝ ʠ ʩʝ ʮʝʥʪ-

ʨʦʬʫʛʠʨʘʪ 20 s ʧʨʠ 11 000 Ĭ g (10 890 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

8. ʉʲʙʨʘʣʘʪʘ ʩʝ ʚ ʝʧʨʫʚʝʪʢʠʪʝ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ. ʂʦʣʦʥʢʠʪʝ ʦʪʥʦʚʦ ʩʝ ʧʦʩʪʘʚʷʪ ʚ 

ʝʧʨʫʚʝʪʢʠʪʝ. ɺ ʢʦʣʦʥʢʠʪʝ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 500 ɛl ʙʫʬʝʨ RPE. ɿʘʪʚʘʨʷʪ ʩʝ ʠ ʩʝ ʮʝʥʪ-

ʨʦʬʫʛʠʨʘʪ 20 s ʧʨʠ 11 000 Ĭ g (10 890 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

9. ʉʲʙʨʘʣʘʪʘ ʩʝ ʚ ʝʧʨʫʚʝʪʢʠʪʝ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ. ʂʦʣʦʥʢʠʪʝ ʦʪʥʦʚʦ ʩʝ ʧʦʩʪʘʚʷʪ ʚ 

ʝʧʨʫʚʝʪʢʠʪʝ. ɺ ʢʦʣʦʥʢʠʪʝ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʦʱʝ ʚʝʜʥʲʞ ʧʦ 500 ɛl ʙʫʬʝʨ RPE. ɿʘʪʚʘʨʷʪ ʩʝ 

ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 2 ʤʠʥʫʪʠ ʧʨʠ 11 000 Ĭ g (10 890 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

10. ʉʲʙʠʨʘʪʝʣʥʠʪʝ ʝʧʨʫʚʝʪʢʠ ʩʝ ʠʟʭʚʲʨʣʷʪ ʟʘʝʜʥʦ ʩʲʩ ʩʲʙʨʘʣʘʪʘ ʩʝ ʚ ʪʷʭ ʪʝʯʥʦʩʪ. 

ʂʦʣʦʥʢʠʪʝ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʥʦʚʠ 2-ʤʠʣʠʣʠʪʨʦʚʠ ʩʲʙʠʨʘʪʝʣʥʠ ʝʧʨʫʚʝʪʢʠ ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠ-

ʨʘʪ 1 ʤʠʥʫʪʘ ʧʨʠ 16 000 Ĭ g (13 130 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

11. ʂʦʣʦʥʢʠʪʝ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʥʦʚʠ 1,5-ʤʠʣʠʣʠʪʨʦʚʠ ʩʲʙʠʨʘʪʝʣʥʠ ʝʧʨʫʚʝʪʢʠ, ʘ ʩʪʘʨʠʪʝ 

ʩʝ ʠʟʭʚʲʨʣʷʪ ʟʘʝʜʥʦ ʩʲʩ ʩʲʙʨʘʣʘʪʘ ʩʝ ʚ ʪʷʭ ʪʝʯʥʦʩʪ. ɺ ʢʦʣʦʥʢʠʪʝ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 50 

ɛl ʚʦʜʘ, ʥʝʩʲʜʲʨʞʘʱʘ ʈʅʂʘʟʠ. ʂʦʣʦʥʢʠʪʝ ʩʝ ʟʘʪʚʘʨʷʪ ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 1 ʤʠʥʫʪʘ ʧʨʠ 

11 000 Ĭ g (10 890 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

12. ʉʲʙʨʘʣʘʪʘ ʩʝ ʚ ʝʧʨʫʚʝʪʢʠʪʝ ʪʝʯʥʦʩʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʨʘʟʪʚʦʨ ʥʘ ʪʦʪʘʣʥʘ ʈʅʂ. ʂʦʥ-

ʮʝʥʪʨʘʮʠʷʪʘ Ҁ ʩʝ ʠʟʤʝʨʚʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʧʨʠ 260 nm. ʏʠʩʪʦʪʘʪʘ Ҁ ʩʝ 

ʢʦʥʪʨʦʣʠʨʘ ʧʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʩʲʦʪʥʦʰʝʥʠeʪo ʥʘ ʘʙʩʦʨʙʮʠʠʪʝ ʧʨʠ 260 ʠ 280 nm, ʢʘʢʪʦ ʠ 

ʧʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʩʲʦʪʥʦʰʝʥʠeʪo ʥʘ ʘʙʩʦʨʙʮʠʠʪʝ ʧʨʠ 260 ʠ 230 nm. 

13. ʈʘʟʪʚʦʨʠʪʝ ʥʘ ʈʅʂ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʧʨʠ ī20 C. 

 

2.14.3. ʇʨʝʯʠʩʪʚʘʥʝ ʥʘ ʠʟʦʣʠʨʘʥʘʪʘ ʈʅʂ ʦʪ ʟʘʤʲʨʩʷʚʘʱʘ ʷ ɼʅʂ 

ʊʦʟʠ ʝʪʘʧ ʝ ʥʝʦʙʭʦʜʠʤ ʩʘʤʦ ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʚ ʢʣʝʪʢʠʪʝ ʝ ʠʤʘʣʦ ʥʘʣʠʯʠʝ ʥʘ ʩʨʘʚ-

ʥʠʪʝʣʥʦ ʢʲʩʠ ʬʨʘʛʤʝʥʪʠ ʦʪ ɼʅʂ (ʥʘʧʨʠʤʝʨ ʧʣʘʟʤʠʜʥʘ ɼʅʂ), ʢʦʠʪʦ ʥʝ ʩʝ ʟʘʜʲʨʞʘʪ ʜʦ-

ʩʪʘʪʲʯʥʦ ʝʬʝʢʪʠʚʥʦ ʦʪ ʤʝʤʙʨʘʥʘʪʘ ʥʘ ʢʦʣʦʥʢʠʪʝ RNeasy ʠ ʢʦʠʪʦ, ʧʦʧʘʜʘʡʢʠ ʚ ʈʅʂ-

ʧʨʦʙʠʪʝ, ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʧʦʩʣʫʞʘʪ ʟʘ ʩʫʙʩʪʨʘʪ ʥʘ ʧʦʣʠʤʝʨʘʟʥʘʪʘ ʚʝʨʠʞʥʘ ʨʝʘʢʮʠʷ ʠ ʪʘʢʘ 

ʜʘ ʩʝ ʦʪʯʝʪʝ ʤʥʦʛʦ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʜʘʜʝʥʘ ʠʈʅʂ ʦʪ ʜʝʡʩʪʚʠʪʝʣʥʦʪʦ. 

1. ʆʪ ʚʩʷʢʘ ʈʅʂ-ʧʨʦʙʘ ʩʝ ʚʟʠʤʘ ʢʦʣʠʯʝʩʪʚʦ, ʩʲʜʲʨʞʘʱʦ ʦʢʦʣʦ 2 Õg ʈʅʂ ʠ ʩʝ ʧʨʝʭ-

ʚʲʨʣʷ ʚ ʦʪʜʝʣʥʘ 0,2-ʤʠʣʠʣʠʪʨʦʚʘ ʝʧʨʫʚʝʪʢʘ. ʂʲʤ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʜʦʙʘʚʷ ʚʦʜʘ, ʥʝʩʲ-

ʜʲʨʞʘʱʘ ʈʅʂʘʟʠ, ʜʦ ʢʨʘʝʥ ʦʙʝʤ 17 Õl. 

2. ɼʦʙʘʚʷʪ ʩʝ ʧʦ 2 Õl ʢʦʥʮʝʥʪʨʠʨʘʥ ʨʝʘʢʮʠʦʥʝʥ ʙʫʬʝʨ (10Ĭ) ʠ 0,5 Õl ʜʝʟʦʢʩʠʨʠʙʦʥʫʢ-
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ʣʝʘʟʘ TURBO DNase. ʈʘʟʙʲʨʢʚʘ ʩʝ ʚʥʠʤʘʪʝʣʥʦ. 

3. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʠʥʢʫʙʠʨʘʪ 30 ʤʠʥʫʪʠ ʧʨʠ 37C. 

4. ʂʲʤ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʜʦʙʘʚʷʪ ʧʦ ʦʱʝ 0,5 Õl TURBO DNase. 

5. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʠʥʢʫʙʠʨʘʪ ʦʱʝ 30 ʤʠʥʫʪʠ ʧʨʠ 37C. 

6. ʈʝʘʢʪʠʚʲʪ ʟʘ ʠʥʘʢʪʠʚʠʨʘʥʝ ʥʘ ɼʅʂʘʟʘʪʘ ʩʝ ʨʘʟʙʲʨʢʚʘ ʜʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʭʦʤʦʛʝʥʥʘ 

ʩʫʩʧʝʥʟʠʷ, ʩʣʝʜ ʢʦʝʪʦ ʦʪ ʥʝʛʦ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 2 Õl ʚʲʚ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ. 

7. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʠʥʢʫʙʠʨʘʪ 5 ʤʠʥʫʪʠ ʧʨʠ 22-26 C, ʢʘʪʦ ʦʪ ʚʨʝʤʝ ʥʘ ʚʨʝʤʝ ʩʝ ʨʘʟ-

ʢʣʘʱʘʪ. 

8. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 1 ʤʠʥʫʪʘ ʠ 30 ʩʝʢʫʥʜʠ ʧʨʠ 10 000 Ĭ g (10 780 

ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

9. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʘ ʧʨʝʯʠʩʪʝʥ ʨʘʟʪʚʦʨ ʥʘ ʈʅʂ, ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ 

ʥʦʚʠ ʝʧʨʫʚʝʪʢʠ. ʂʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʈʅʂ ʩʝ ʠʟʤʝʨʚʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʧʨʠ 260 nm. 

ʏʠʩʪʦʪʘʪʘ Ҁ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʧʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʩʲʦʪʥʦʰʝʥʠeʪo ʥʘ ʘʙʩʦʨʙʮʠʠʪʝ ʧʨʠ 260 ʠ 

280 nm, ʢʘʢʪʦ ʠ ʧʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʩʲʦʪʥʦʰʝʥʠeʪo ʥʘ ʘʙʩʦʨʙʮʠʠʪʝ ʧʨʠ 260 ʠ 230 nm. 

10. ʈʘʟʪʚʦʨʠʪʝ ʥʘ ʈʅʂ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʧʨʠ ī20 C. 

 

2.14.4. ʆʙʨʘʪʥʘ ʪʨʘʥʩʢʨʠʧʮʠʷ ʥʘ ʠʈʅʂ ʜʦ ʢɼʅʂ 

ʉʪʲʧʢʠ 2., 3., 5., ʠ 6. ʩʝ ʠʟʚʲʨʰʚʘʪ ʚ UV-ʙʦʢʩ ʟʘ ʨʘʙʦʪʘ ʩ ʥʫʢʣʝʠʥʦʚʠ ʢʠʩʝʣʠʥʠ, ʩʣʝʜ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʙʣʲʯʚʘʥʝ ʥʘ ʝʧʨʫʚʝʪʢʠʪʝ ʠ ʧʠʧʝʪʠʪʝ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 30 ʤʠʥʫʪʠ. 

1. ʈʘʟʪʚʦʨʠʪʝ ʥʘ ʪʦʪʘʣʥʘ ʈʅʂ, ʨʘʟʪʚʦʨʲʪ ʥʘ ʦʣʠʛʦ(ʜʊ)18-ʧʨʘʡʤʝʨʘ, ʙʫʬʝʨʲʪ RT, ʩʤʝ-

ʩʪʘ ʦʪ ʜʝʟʦʢʩʠʥʫʢʣʝʦʪʠʜʪʨʠʬʦʩʬʘʪʠ, ʨʠʙʦʥʫʢʣʝʘʟʥʠʷʪ ʠʥʭʠʙʠʪʦʨ ʠ ʚʦʜʘʪʘ, ʥʝʩʲʜʲʨ-

ʞʘʱʘ ʈʅʂʘʟʠ, ʩʝ ʨʘʟʤʨʘʟʷʚʘʪ, ʨʘʟʙʲʨʢʚʘʪ ʩʝ, ʮʝʥʪʨʦʬʫʛʠʨʘʪ ʩʝ ʢʨʘʪʢʦ ʠ ʩʝ ʜʲʨʞʘʪ 

ʚʲʨʭʫ ʣʝʜ ʚ ʧʦ-ʥʘʪʘʪʲʰʥʠʷ ʭʦʜ ʥʘ ʨʘʙʦʪʘʪʘ. 

2. ʈʠʙʦʥʫʢʣʝʘʟʥʠʷʪ ʠʥʭʠʙʠʪʦʨ ʩʝ ʨʘʟʨʝʞʜʘ ʩ 1Ĭ ʙʫʬʝʨ RT ʜʦ ʢʨʘʡʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

10U/ɛl. Ăɺʦʨʪʝʢʩʠʨʘò ʩʝ ʥʝ ʧʦ-ʜʲʣʛʦ ʦʪ 5 s, ʮʝʥʪʨʦʬʫʛʠʨʘ ʩʝ ʢʨʘʪʢʦ ʠ ʩʝ ʜʲʨʞʠ ʚʲʨʭʫ 

ʣʝʜ ʚ ʧʦ-ʥʘʪʘʪʲʰʥʠʷ ʭʦʜ ʥʘ ʨʘʙʦʪʘʪʘ. 

3. ʆʪ ʚʩʝʢʠ ʨʘʟʪʚʦʨ ʥʘ ʪʦʪʘʣʥʘ ʈʅʂ ʩʝ ʚʟʠʤʘ ʢʦʣʠʯʝʩʪʚʦ, ʩʲʜʲʨʞʘʱʦ 500 ng ʈʅʂ ʠ 

ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʦʪʜʝʣʥʘ 200-ʤʠʢʨʦʣʠʪʨʦʚʘ ʝʧʨʫʚʝʪʢʘ. ʂʲʤ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʜʦʙʘʚʷ 

ʚʦʜʘ, ʥʝʩʲʜʲʨʞʘʱʘ ʈʅʂʘʟʠ, ʜʦ ʦʙʱ ʦʙʝʤ 12 ɛl. ʇʨʠʛʦʪʚʷ ʩʝ ʠ ʝʧʨʫʚʝʪʢʘ ʩ ʚʦʜʥʘ ʢʦʥʪ-

ʨʦʣʘ, ʩʲʜʲʨʞʘʱʘ ʩʘʤʦ 12 ɛl ʚʦʜʘ. 
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4. ɽʧʨʫʚʝʪʢʠʪʝ ʩ ʪʘʢʘ ʧʨʠʛʦʪʚʝʥʠʪʝ ʧʨʦʙʠ ʩʝ ʥʘʛʨʷʚʘʪ ʧʨʠ 65C ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 5 

ʤʠʥʫʪʠ, ʟʘ ʜʘ ʩʝ ʜʝʥʘʪʫʨʠʨʘʪ ʈʅʂʠʪʝ ʩʲʩ ʩʣʦʞʥʠ ʚʪʦʨʠʯʥʠ ʩʪʨʫʢʪʫʨʠ. ʉʣʝʜʚʘ ʙʲʨʟʦ 

ʦʭʣʘʞʜʘʥʝ ʜʦ 4C. 

5. ʇʨʠʛʦʪʚʷ ʩʝ ʪ. ʥʘʨ. ʤʘʩʪʝʨʤʠʢʩ, ʢʦʡʪʦ ʠʤʘ ʩʣʝʜʥʠʷ ʩʲʩʪʘʚ (ʟʘ ʝʜʥʘ ʧʨʦʙʘ): 

 10Ĭ ʙʫʬʝʨ RT                                                2,0 ɛl 

 ʉʤʝʩ ʦʪ ʜʅʊʌ (5 mM ʟʘ ʚʩʝʢʠ ʜʅʊʌ)      2,0 ɛl 

 ʆʣʠʛʦ(ʜʊ)18-ʧʨʘʡʤʝʨ (10 ɛʄ)                    2,0 ɛl 

 ʈʠʙʦʥʫʢʣʝʘʟʝʥ ʠʥʭʠʙʠʪʦʨ (10U/ɛl)           1,0 ɛl 

 ʆʙʨʘʪʥʘ ʪʨʘʥʩʢʨʠʧʪʘʟʘ Omniscript            1,0 ɛl 

ʄʘʩʪʝʨʤʠʢʩʲʪ ʩʝ ʧʨʠʛʦʪʚʷ ʚ 10% ʧʦ-ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʦʪ ʧʨʝʩʤʝʪʥʘʪʦʪʦ ʩʧʦʨʝʜ 

ʙʨʦʷ ʥʘ ʧʨʦʙʠʪʝ. Ăɺʦʨʪʝʢʩʠʨʘò ʩʝ ʟʘ ʥʝ ʧʦʚʝʯʝ ʦʪ 5 s, ʮʝʥʪʨʦʬʫʛʠʨʘ ʩʝ ʢʨʘʪʢʦ ʠ ʩʝ 

ʜʲʨʞʠ ʚʲʨʭʫ ʣʝʜ. 

6. ʂʲʤ ʚʩʷʢʘ ʧʨʦʙʘ ʠ ʢʲʤ ʚʦʜʥʘʪʘ ʢʦʥʪʨʦʣʘ ʩʝ ʜʦʙʘʚʷʪ ʧʦ 8 ɛl ʤʘʩʪʝʨʤʠʢʩ, ʩʣʝʜ ʢʦʝʪʦ 

ʩʝ Ăʚʦʨʪʝʢʩʠʨʘʪò ʟʘ ʥʝ ʧʦʚʝʯʝ ʦʪ 5 s ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ ʢʨʘʪʢʦ. 

7. ʇʨʦʙʠʪʝ ʩʝ ʠʥʢʫʙʠʨʘʪ 1 ʯʘʩ ʧʨʠ 37C, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʦʭʣʘʞʜʘʪ ʜʦ 4C. ɸʢʦ ʥʝ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʚʝʜʥʘʛʘ, ʤʦʛʘʪ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʧʨʠ ī20 C. 

 

2.14.5. ʇʦʣʠʤʝʨʘʟʥʘ ʚʝʨʠʞʥʘ ʨʝʘʢʮʠʷ (PCR) 

ʉʪʲʧʢʠ 2., 3., 4. ʠ 5. ʩʝ ʠʟʚʲʨʰʚʘʪ ʚ UV-ʙʦʢʩ ʟʘ ʨʘʙʦʪʘ ʩ ʥʫʢʣʝʠʥʦʚʠ ʢʠʩʝʣʠʥʠ, ʩʣʝʜ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʙʣʲʯʚʘʥʝ ʥʘ ʝʧʨʫʚʝʪʢʠʪʝ ʠ ʧʠʧʝʪʠʪʝ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 30 ʤʠʥʫʪʠ. 

1. ʇʨʦʙʠʪʝ, ʧʦʣʫʯʝʥʠ ʩʣʝʜ ʦʙʨʘʪʥʘʪʘ ʪʨʘʥʩʢʨʠʧʮʠʷ, ʙʫʬʝʨʲʪ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʨʝʘʢ-

ʮʠʷʪʘ, ʨʘʟʪʚʦʨʲʪ ʥʘ MgCl2, ʩʤʝʩʪʘ ʦʪ ʜʝʟʦʢʩʠʥʫʢʣʝʦʪʠʜʪʨʠʬʦʩʬʘʪʠ, ʨʘʟʪʚʦʨʠʪʝ ʥʘ 

ʧʨʘʡʤʝʨʠʪʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷ 10 ɛʄ ʠ ʚʦʜʘʪʘ, ʥʝʩʲʜʲʨʞʘʱʘ ʈʅʂʘʟʠ, ʩʝ ʨʘʟʤʨʘʟʷʚʘʪ, 

Ăʚʦʨʪʝʢʩʠʨʘʪò ʩʝ, ʮʝʥʪʨʦʬʫʛʠʨʘʪ ʩʝ ʢʨʘʪʢʦ ʠ ʩʝ ʜʲʨʞʘʪ ʚʲʨʭʫ ʣʝʜ ʚ ʧʦ-ʥʘʪʘʪʲʰʥʠʷ ʭʦʜ 

ʥʘ ʨʘʙʦʪʘʪʘ. 

2. ɺ 200-ʤʠʢʨʦʣʠʪʨʦʚʠ ʝʧʨʫʚʝʪʢʠ, ʦʪʛʦʚʘʨʷʱʠ ʥʘ ʙʨʦʷ ʥʘ ʧʨʦʙʠʪʝ, ʩʝ ʨʘʟʧʨʝʜʝʣʷʪ ʧʦ 

11 ɛl ʚʦʜʘ, ʥʝʩʲʜʲʨʞʘʱʘ ʈʅʂʘʟʠ. 

3. ʆʪ ʚʩʷʢʘ ʧʨʦʙʘ ʩʝ ʚʟʠʤʘ 1 ɛl ʠ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʦʪʜʝʣʥʘ ʝʧʨʫʚʝʪʢʘ ʦʪ ʪʝʟʠ, ʧʨʠʛʦʪ-

ʚʝʥʠ ʚ ʩʪʲʧʢʘ 2. ɺʥʠʤʘʚʘ ʩʝ ʮʷʣʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙʘ ʜʘ ʧʦʧʘʜʥʝ ʚʲʚ ʚʦʜʘʪʘ. ʇʨʠʛʦʪʚʷ 

ʩʝ ʠ ʝʧʨʫʚʝʪʢʘ ʩ ʚʦʜʥʘ ʢʦʥʪʨʦʣʘ, ʩʲʜʲʨʞʘʱʘ ʩʘʤʦ 12 ɛl ʚʦʜʘ. ʈʘʟʨʝʜʝʥʠʪʝ ʧʨʦʙʠ ʩʝ 

ʜʲʨʞʘʪ ʚʲʨʭʫ ʣʝʜ. 
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4. ʇʨʠʛʦʪʚʷ ʩʝ ʪ. ʥʘʨ. ʤʘʩʪʝʨʤʠʢʩ, ʢʦʡʪʦ ʠʤʘ ʩʣʝʜʥʠʷ ʩʲʩʪʘʚ (ʟʘ ʝʜʥʘ ʧʨʦʙʘ): 

 10Ĭ PCR Buffer S                                          2,5 ɛl 

 ʈʘʟʪʚʦʨ ʥʘ MgCl2 (25 mM)                          2,0 ɛl 

 ʉʤʝʩ ʦʪ ʜʅʊʌ (10 mM ʟʘ ʚʩʝʢʠ ʜʅʊʌ)    0,5 ɛl 

 ʈʘʟʪʚʦʨ ʥʘ 5`-ʧʨʘʡʤʝʨ (10 ɛʄ)                   0,5 ɛl 

 ʈʘʟʪʚʦʨ ʥʘ 3`-ʧʨʘʡʤʝʨ (10 ɛʄ)                   0,5 ɛl 

 REDTaq-ɼʅʂ-ʧʦʣʠʤʝʨʘʟʘ                          0,3 ɛl 

 ɺʦʜʘ, ʥʝʩʲʜʲʨʞʘʱʘ ʈʅʂʘʟʠ                       6,7 ɛl 

 REDTaq-ɼʅʂ-ʧʦʣʠʤʝʨʘʟʘʪʘ ʩʝ ʠʟʚʘʞʜʘ ʦʪ ʬʨʠʟʝʨʘ (ī20 C) ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʨʝʜʠ 

ʚʢʣʶʯʚʘʥʝʪʦ Ҁ ʚ ʤʘʩʪʝʨʤʠʢʩʘ ʠ ʩʝ ʚʨʲʱʘ ʦʙʨʘʪʥʦ ʚʝʜʥʘʛʘ ʩʣʝʜ ʪʦʚʘ. ʄʘʩʪʝʨʤʠʢʩʲʪ ʩʝ 

ʧʨʠʛʦʪʚʷ ʚ 10% ʧʦ-ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʦʪ ʧʨʝʩʤʝʪʥʘʪʦʪʦ ʩʧʦʨʝʜ ʙʨʦʷ ʥʘ ʧʨʦʙʠʪʝ. Ăɺʦʨ-

ʪʝʢʩʠʨʘò ʩʝ ʟʘ ʥʝ ʧʦʚʝʯʝ ʦʪ 5 s, ʮʝʥʪʨʦʬʫʛʠʨʘ ʩʝ ʢʨʘʪʢʦ ʠ ʩʝ ʜʲʨʞʠ ʚʲʨʭʫ ʣʝʜ. 

5. ʂʲʤ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩ 12 ɛl ʨʘʟʨʝʜʝʥʘ ʧʨʦʙʘ, ʢʘʢʪʦ ʠ ʢʲʤ ʚʦʜʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʩʝ ʜʦ-

ʙʘʚʷʪ ʧʦ 13 ɛl ʤʘʩʪʝʨʤʠʢʩ. 

6. ɺʩʠʯʢʠ ʝʧʨʫʚʝʪʢʠ ʩʝ Ăʚʦʨʪʝʢʩʠʨʘʪò ʟʘ ʥʝ ʧʦʚʝʯʝ ʦʪ 5 s ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ ʢʨʘʪʢʦ. 

7. ɽʧʨʫʚʝʪʢʠʪʝ ʩ ʪʘʢʘ ʧʨʠʛʦʪʚʝʥʠʪʝ ʧʨʦʙʠ ʚʝʜʥʘʛʘ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʪʝʨʤʦʮʠʢʣʝʨ, ʢʦʡʪʦ 

ʩʝ ʧʫʩʢʘ ʜʘ ʨʘʙʦʪʠ ʧʦ ʩʣʝʜʥʘʪʘ ʧʨʦʛʨʘʤʘ: 

 ʥʘʯʘʣʥʘ ʜʝʥʘʪʫʨʘʮʠʷ ï 3 ʤʠʥʫʪʠ ʧʨʠ 94C 

 ʜʝʥʘʪʫʨʘʮʠʷ ï 40 ʩʝʢʫʥʜʠ ʧʨʠ 94C 

 ʩʚʲʨʟʚʘʥʝ ï 1 ʤʠʥʫʪʘ ʧʨʠ 58 C
*
       

 ʫʜʲʣʞʘʚʘʥʝ ï 40 ʩʝʢʫʥʜʠ ʧʨʠ 72C 

 ʢʨʘʡʥʦ ʫʜʲʣʞʘʚʘʥʝ ï 5 ʤʠʥʫʪʠ ʧʨʠ 72C 

 ʪʨʘʡʥʦ ʧʦʜʜʲʨʞʘʥʝ ʥʘ 4C 

*
 ʉʚʲʨʟʚʘʥʝʪʦ ʩʝ ʧʨʦʚʝʞʜʘ ʧʨʠ 55 C ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʯʠʬʪʘ ʦʪ ʧʨʘʡʤʝʨʠ, ʢʦʡʪʦ 

ʚʦʜʠ ʜʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʦ ʜʲʣʞʠʥʘ ʧʨʦʜʫʢʪʠ ʟʘ ʪʨʠʪʝ ʠʟʚʝʩʪʥʠ ʪʨʘʥʩʢʨʠʧʪʘ 

ʥʘ ʛʝʥʘ ʟʘ ʦʩʪʝʦʧʦʥʪʠʥ (OPN). 

Ä
 ʇʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʥʠʚaʪa ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ: 

 IL-6 ʚ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʢʣʝʪʢʠ ï 40 ʧʦʚʪʦʨʝʥʠʷ; 

 OPN ʚ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʢʣʝʪʢʠ, ʧʨʠ ʫʧʦʪʨʝʙʘ ʥʘ ʧʨʘʡʤʝʨʠʪʝ, ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ 

ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʝʜʠʥ ʠ ʩʲʱ ʧʨʦʜʫʢʪ ʟʘ ʪʨʠʪʝ ʠʟʚʝʩʪʥʠ ʪʨʘʥʩʢʨʠʧʪʘ ʥʘ ʛʝʥʘ ï 34 ʧʦʚʪʦʨʝ-

ʥʠʷ; 

 OPN ʚ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʢʣʝʪʢʠ, ʧʨʠ ʫʧʦʪʨʝʙʘ ʥʘ ʧʨʘʡʤʝʨʠʪʝ, ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ 

ʇʦʚʪʘʨʷ ʩʝ ʦʪ 22 ʜʦ 40 ʧʲʪʠ, ʚ ʟʘʚʠʩʠʤʦʩʪ 

ʦʪ ʧʨʠʙʣʠʟʠʪʝʣʥʦʪʦ ʥʠʚʦ ʥʘ ʪʲʨʩʝʥʘʪʘ 

ʢɼʅʂ ʚ ʧʨʦʙʠʪʝ.
Ä
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ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʦ ʜʲʣʞʠʥʘ ʧʨʦʜʫʢʪʠ ʟʘ ʪʨʠʪʝ ʠʟʚʝʩʪʥʠ ʪʨʘʥʩʢʨʠʧʪʘ ʥʘ ʛʝʥʘ ï 

36 ʧʦʚʪʦʨʝʥʠʷ; 

 OPN ʚ ʢʣʝʪʢʠ OPM-2 ʠ SAOS-2 ʩ ʥʠʚʘʪʘ ʚ ʪʝʭʥʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, ʧʦʣʫʯʝʥʠ 

ʩʣʝʜ ʪʨʘʥʩʬʝʢʮʠʷ ʩ ʧʣʘʟʤʠʜʠ, ʥʦʩʝʱʠ ʛʝʥʠ ʟʘ ʦʩʪʝʦʧʦʥʪʠʥ, ʧʨʠ ʫʧʦʪʨʝʙʘ ʥʘ ʧʨʘʡʤʝʨʠ-

ʪʝ, ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʦ ʜʲʣʞʠʥʘ ʧʨʦʜʫʢʪʠ ʟʘ ʪʨʠʪʝ ʠʟʚʝʩʪʥʠ 

ʪʨʘʥʩʢʨʠʧʪʘ ʥʘ ʛʝʥʘ ï 35 ʧʦʚʪʦʨʝʥʠʷ; 

 Bcl-XL ʚ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʢʣʝʪʢʠ ï 28 ʧʦʚʪʦʨʝʥʠʷ; 

 Bcl-XL ʚ ʢʣʝʪʢʠ U-266 ʩ ʥʠʚʘʪʘ ʚ ʪʝʭʥʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, ʧʦʣʫʯʝʥʠ ʩʣʝʜ ʩʪʘ-

ʙʠʣʥʘ ʪʨʘʥʩʜʫʢʮʠʷ ʩ ʣʝʥʪʠʚʠʨʫʩʥʠ ʯʘʩʪʠʮʠ ï 22 ʧʦʚʪʦʨʝʥʠʷ; 

 GAPDH ʚ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʢʣʝʪʢʠ ï 22-25 ʧʦʚʪʦʨʝʥʠʷ. 

8. ɽʧʨʫʚʝʪʢʠʪʝ ʩ ʧʨʠʢʣʶʯʠʣʠʪʝ ʨʝʘʢʮʠʠ ʤʦʛʘʪ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʪʨʘʡʥʦ ʧʨʠ ī20 C 

ʠʣʠ ʟʘ ʧʦ-ʢʨʘʪʢʦ ʚʨʝʤʝ ʧʨʠ +4C ʜʦ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʩʠʥʪʝ-

ʟʠʨʘʥʘʪʘ ɼʅʂ. 

 

2.14.6. ʂʘʧʠʣʷʨʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘ ʥʘ ʧʨʦʜʫʢʪʠʪʝ ʦʪ RT-PCR 

ʉʪʲʧʢʠ ʦʪ 1. ʜʦ 4. ʚʘʞʘʪ ʩʘʤʦ ʧʨʠ ʧʲʨʚʦʥʘʯʘʣʥʘ ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʨʘʙʦʪʘ ʥʘ ʥʦʚʘ ʢʘʩʝʪʘ 

ʟʘ ʢʘʧʠʣʷʨʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘ. 

1. ʂʘʩʝʪʘ ʟʘ ʢʘʧʠʣʷʨʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘ QIAxcel DNA Screening Cartridge ʩʝ ʧʦʜʛʦʪʚʷ 

ʟʘ ʨʘʙʦʪʘ, ʩʧʘʟʚʘʡʢʠ ʩʣʝʜʥʘʪʘ ʧʨʦʮʝʜʫʨʘ: 

 ɺʘʥʠʯʢʘʪʘ ʥʘ ʧʦʩʪʘʚʢʘʪʘ Ҁ ʩʝ ʧʲʣʥʠ ʩ 10 ml ʤʠʝʱ ʙʫʬʝʨ. ɺʲʨʭʫ ʥʝʛʦ ʩʝ ʥʘʩʣʦʷ-

ʚʘʪ 3 ml ʤʠʥʝʨʘʣʥʦ ʤʘʩʣʦ. 

 ʂʘʩʝʪʘʪʘ ʩʝ ʠʟʚʘʞʜʘ ʦʪ ʦʧʘʢʦʚʢʘʪʘ ʠ ʚʥʠʤʘʪʝʣʥʦ ʩʝ ʦʪʩʪʨʘʥʷʚʘʪ ʦʩʪʘʪʲʮʠʪʝ ʦʪ 

ʛʝʣ ʧʦ ʚʲʨʭʦʚʝʪʝ ʥʘ ʢʘʧʠʣʷʨʢʠʪʝ Ҁ. ʃʝʧʝʥʢʘʪʘ ʥʘ ʛʲʨʙʘ Ҁ ʩʝ ʦʪʩʪʨʘʥʷʚʘ. 

 ʂʘʩʝʪʘʪʘ ʩʝ ʟʘʢʨʝʧʚʘ ʥʘ ʧʦʩʪʘʚʢʘʪʘ ʪʘʢʘ, ʯʝ ʚʲʨʭʦʚʝʪʝ ʥʘ ʢʘʧʠʣʷʨʢʠʪʝ ʜʘ ʩʘ ʧʦʪʦ-

ʧʝʥʠ ʚ ʤʠʝʱʠʷ ʙʫʬʝʨ. ʂʘʩʝʪʘʪʘ ʩʝ ʦʩʪʘʚʷ ʚ ʪʦʚʘ ʧʦʣʦʞʝʥʠʝ ʟʘ ʧʦʥʝ 20 ʤʠʥ. 

2. ɺʘʥʠʯʢʘʪʘ ʟʘ ʙʫʬʝʨʠ ʥʘ ʘʧʘʨʘʪʘ QIAxcel ʩʝ ʧʦʜʛʦʪʚʷ ʟʘ ʨʘʙʦʪʘ, ʩʧʘʟʚʘʡʢʠ ʩʣʝʜʥʘʪʘ 

ʧʨʦʮʝʜʫʨʘ: 

 ɺʘʥʠʯʢʘʪʘ ʩʝ ʠʟʤʠʚʘ ʩ ʪʦʧʣʘ ʚʦʜʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʠʟʧʣʘʢʚʘ ʩ ʜʝʡʦʥʠʟʠʨʘʥʘ ʚʦʜʘ. 

 ʆʪʜʝʣʝʥʠʷʪʘ WP ʠ WI ʩʝ ʟʘʧʲʣʚʘʪ ʩ ʧʦ 8 ml ʤʠʝɦ ʙʫʬʝʨ. ʅʘʜ ʙʫʬʝʨʘ ʩʝ ʥʘʩʣʦʷ-

ʚʘʪ ʧʦ 2 ml ʤʠʥʝʨʘʣʥʦ ʤʘʩʣʦ. 

 ʆʪʜʝʣʝʥʠʝʪʦ BUF ʩʝ ʟʘʧʲʣʚʘ ʩ 18 ml ʨʘʟʜʝʣʠʪʝʣʝʥ ʙʫʬʝʨ. ɺʲʨʭʫ ʥʝʛʦ ʩʝ ʥʘʩʣʦʷ-

ʚʘʪ 4 ml ʤʠʥʝʨʘʣʥʦ ʤʘʩʣʦ. 
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 ɺʘʥʠʯʢʘʪʘ ʩʝ ʧʦʩʪʘʚʷ ʚ ʘʧʘʨʘʪʘ. 

3. ʂʘʩʝʪʘʪʘ ʩʝ ʠʥʩʪʘʣʠʨʘ ʚ ʘʧʘʨʘʪʘ QIAxcel. 

4. ʇʨʦʚʝʞʜʘ ʩʝ ʢʘʣʠʙʨʠʨʘʥʝ ʥʘ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʩʠʛʥʘʣʠʪʝ ʦʪ ʦʪʜʝʣʥʠʪʝ ʢʘʧʠʣʷʨʢʠ. 

ʉʧʘʟʚʘ ʩʝ ʩʣʝʜʥʘʪʘ ʧʨʦʮʝʜʫʨʘ: 

 ɺʟʠʤʘ ʩʝ ʣʝʥʪʘ ʦʪ 12 ʩʣʝʧʝʥʠ 200-ʤʠʢʨʦʣʠʪʨʦʚʠ ʝʧʨʫʚʝʪʢʠ. ɺʲʚ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ 

ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 15 Õl ʤʘʨʢʝʨ ʟʘ ʢʘʣʠʙʨʠʨʘʥʝ ʥʘ ʠʥʪʝʥʟʠʪʝʪʘ. 

 ʃʝʥʪʘʪʘ ʩ ʝʧʨʫʚʝʪʢʠ ʩʝ ʧʦʩʪʘʚʷ ʚ ʦʪʜʝʣʝʥʠʝ MARKER2 ʥʘ ʚʘʥʠʯʢʘʪʘ ʟʘ ʙʫʬʝʨʠ 

ʥʘ ʘʧʘʨʘʪʘ QIAxcel. 

 ʉʪʘʨʪʠʨʘ ʩʝ ʧʨʦʮʝʜʫʨʘʪʘ ʧʦ ʢʘʣʠʙʨʠʨʘʥʝ ʯʨʝʟ ʧʨʦʛʨʘʤʘʪʘ BioCalculator ʦʪ ʢʦʤ-

ʧʶʪʲʨ, ʩʚʲʨʟʘʥ ʩ ʘʧʘʨʘʪʘ. 

5. ɺʟʠʤʘ ʩʝ ʣʝʥʪʘ ʦʪ 12 ʩʣʝʧʝʥʠ 200-ʤʠʢʨʦʣʠʪʨʦʚʠ ʝʧʨʫʚʝʪʢʠ. ɺʲʚ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ 

ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 15 Õl ʤʘʨʢʝʨ ʟʘ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ ʩʠʛʥʘʣʠʪʝ QX Alignment Marker 

15 bp/1 kb. ʉʣʝʜ ʪʦʚʘ ʚʲʚ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʦʪʢʘʧʚʘ ʧʦ ʝʜʥʘ ʢʘʧʢʘ ʤʠʥʝʨʘʣʥʦ ʤʘʩʣʦ. 

ɽʧʨʫʚʝʪʢʠʪʝ ʩ ʤʘʨʢʝʨ ʟʘ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʥʦʛʦʢʨʘʪʥʦ. ʂʦʛʘʪʦ ʥʝ 

ʩʝ ʠʟʧʦʣʟʚʘʪ, ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʧʨʠ ī20 C. 

6. ʃʝʥʪʘʪʘ ʩ ʝʧʨʫʚʝʪʢʠ, ʧʨʠʛʦʪʚʝʥʘ ʚ ʩʪʲʧʢʘ 5., ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘ ʢʨʘʪʢʦ, ʟʘ ʜʘ ʩʝ ʦʪʩ-

ʪʨʘʥʷʪ ʝʚʝʥʪʫʘʣʥʦ ʦʙʨʘʟʫʚʘʣʠʪʝ ʩʝ ʤʝʭʫʨʯʝʪʘ ʠ ʩʝ ʧʦʩʪʘʚʷ ʚ ʦʪʜʝʣʝʥʠʝ MARKER1 ʥʘ 

ʚʘʥʠʯʢʘʪʘ ʟʘ ʙʫʬʝʨʠ ʥʘ ʘʧʘʨʘʪʘ QIAxcel. 

7. ɽʧʨʫʚʝʪʢʠʪʝ ʩ ʧʨʦʙʠ, ʧʦʣʫʯʝʥʠ ʚ ʢʨʘʷ ʥʘ PCR-ʝʪʘʧʘ, ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ ʢʨʘʪʢʦ, ʟʘ 

ʜʘ ʩʝ ʦʪʩʪʨʘʥʷʪ ʝʚʝʥʪʫʘʣʥʦ ʦʙʨʘʟʫʚʘʣʠʪʝ ʩʝ ʤʝʭʫʨʯʝʪʘ ʠ ʩʝ ʧʦʜʨʝʞʜʘʪ ʚ ʛʥʝʟʜʘʪʘ ʥʘ 

ʘʧʘʨʘʪʘ ʚ ʨʝʜʠʮʠ ʧʦ 12. ʇʨʠ ʧʲʨʚʘ ʫʧʦʪʨʝʙʘ ʥʘ ʥʦʚʘ ʢʘʩʝʪʘ, ʚ ʝʜʥʦ ʦʪ ʛʥʝʟʜʘʪʘ ʩʝ ʧʦʩʪʘ-

ʚʷ ʝʧʨʫʚʝʪʢʘ ʩ 15 Õl ʤʘʨʢʝʨ QX DNA Size Marker pUC18/HaeIII, ʨʘʟʨʝʜʝʥ ʚ ʩʲʦʪʥʦʰʝ-

ʥʠʝ 1:9 ʩ 1Ĭ ʙʫʬʝʨ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ PCR. ɸʢʦ ʦʙʱʠʷʪ ʙʨʦʡ ʥʘ ʧʨʦʙʠʪʝ ʥʝ ʝ ʢʨʘʪʝʥ ʥʘ 

12 ʠ ʩʣʝʜʦʚʘʪʝʣʥʦ ʥʷʢʦʡ ʨʝʜ ʦʪ ʛʥʝʟʜʘ ʝ ʟʘʧʲʣʥʝʥ ʩʘʤʦ ʯʘʩʪʠʯʥʦ, ʚ ʩʚʦʙʦʜʥʠʪʝ ʤʫ ʛʥʝʟ-

ʜʘ ʩʝ ʧʦʩʪʘʚʷʪ ʝʧʨʫʚʝʪʢʠ ʧʲʣʥʠ ʩ ʧʦ 15 Õl ʨʘʟʨʝʞʜʘʱ ʙʫʬʝʨ, ʟʘ ʜʘ ʥʝ ʦʩʪʘʥʝ ʥʷʢʦʷ ʢʘ-

ʧʠʣʷʨʢʘ ʥʘ ʩʫʭʦ. 

8. ʏʨʝʟ ʧʨʦʛʨʘʤʘʪʘ BioCalculator ʦʪ ʢʦʤʧʶʪʲʨ ʩʚʲʨʟʘʥ ʩ ʘʧʘʨʘʪʘ ʩʝ ʟʘʜʘʚʘ ʠʟʧʦʣʟʚʘʥʝ 

ʥʘ ʧʨʦʮʝʜʫʨʝʥ ʤʝʪʦʜ AL420, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱ ʩʝ ʩʲʩ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: ʥʘʧʨʝʞʝʥʠʝ 

ʧʨʠ ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ ʧʨʦʙʘʪʘ ï 8 kV; ʚʨʝʤʝ ʟʘ ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ ʧʨʦʙʘʪʘ ï 20 s; ʥʘʧʨʝʞʝ-

ʥʠʝ ʧʨʠ ʝʣʝʢʪʨʦʬʦʨʝʟʘʪʘ ï 5 kV; ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘʪʘ ï 420 s. ʋʢʘʟʚʘ 

ʩʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʨʝʜʠʮʠʪʝ ʩ ʧʨʦʙʠ, ʧʦʧʲʣʚʘʪ ʩʝ ʜʘʥʥʠʪʝ ʟʘ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ ʠ 

ʩʝ ʩʪʘʨʪʠʨʘ ʧʨʦʮʝʜʫʨʘʪʘ ʧʦ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦ ʨʘʟʜʝʣʷʥʝ ʥʘ ɼʅʂ. 
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9. ʉʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘʪʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʟʘ ʨʘʟʜʝʣʷʥʝʪʦ ʥʘ ɼʅʂ-

ʬʨʘʛʤʝʥʪʠʪʝ ʦʪ ʤʘʨʢʝʨʘ QX DNA Size Marker pUC18/HaeIII (ʘʢʦ ʝ ʠʤʘʣʦ ʪʘʢʲʚ ʩʨʝʜ 

ʧʨʦʙʠʪʝ) ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʠ ʩʝ ʟʘʜʘʚʘʪ ʢʘʪʦ ʦʪʧʨʘʚʥʘ ʪʦʯʢʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʜʲʣʞʠʥʘʪʘ ʥʘ 

ɼʅʂ-ʤʦʣʝʢʫʣʠʪʝ ʚ ʘʥʘʣʠʟʠʨʘʥʠʪʝ ʧʨʦʙʠ. ɸʢʦ ʪʦʚʘ ʝ ʙʠʣʦ ʥʘʧʨʘʚʝʥʦ ʧʨʠ ʧʨʝʜʠʰʥʘ 

ʝʣʝʢʪʨʦʬʦʨʝʟʘ, ʩʲʭʨʘʥʝʥʠʪʝ ʜʘʥʥʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʥʘʛʦʪʦʚʦ. 

10. ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ ʝʣʝʢʪʨʦʥʝʥ ʚʠʜ. ɿʘ ʚʩʷʢʘ ʠʟʭʦʜʥʘ ʧʨʦʙʘ ʩʝ ʠʟ-

ʯʠʩʣʷʚʘʪ ʩʲʦʪʥʦʰʝʥʠʷʪʘ ʤʝʞʜʫ ʥʦʨʤʘʣʠʟʠʨʘʥʠʪʝ ʧʣʦʱʠ ʥʘ ʧʠʢʦʚʝʪʝ, ʦʪʛʦʚʘʨʷʱʠ ʥʘ 

ʘʤʧʣʠʬʠʮʠʨʘʥʠʪʝ ɼʅʂ-ʧʨʦʜʫʢʪʠ ʥʘ ʪʲʨʩʝʥʠʪʝ ʠʈʅʂʠ, ʠ ʩʲʦʪʚʝʪʥʘʪʘ ʥʦʨʤʘʣʠʟʠʨʘʥʘ 

ʧʣʦʱ ʥʘ ʧʠʢʘ, ʦʪʛʦʚʘʨʷʱ ʥʘ ʘʤʧʣʠʬʠʮʠʨʘʥʠʷ ɼʅʂ-ʧʨʦʜʫʢʪ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ 

GAPDH (ʚʲʪʨʝʰʥʘ ʢʦʥʪʨʦʣʘ). ʇʨʘʢʪʠʯʥʦ ʝ ʪʝʟʠ ʩʲʦʪʥʦʰʝʥʠʷ ʚ ʝʜʥʘ ʦʪ ʧʨʦʙʠʪʝ (ʢʦʥʪ-

ʨʦʣʥʘʪʘ) ʜʘ ʩʝ ʧʨʠʝʤʘʪ ʟʘ ʝʜʠʥʠʮʠ ʠ ʦʩʪʘʥʘʣʠʪʝ ʜʘ ʩʝ ʧʨʠʨʘʚʥʷʪ ʩʧʨʷʤʦ ʪʷʭ. ʊʘʢʘ ʩʝ 

ʚʠʞʜʘ ʢʦʣʢʦ ʧʲʪʠ ʧʦ-ʚʠʩʦʢʠ ʠʣʠ ʧʦ-ʥʠʩʢʠ ʩʘ ʥʠʚʘʪʘ ʥʘ ʪʲʨʩʝʥʠʪʝ ʠʈʅʂʠ ʚ ʧʨʦʙʠʪʝ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʘʪʘ. 

 

2.15. ʈʘʟʤʥʦʞʘʚʘʥʝ ʥʘ ʧʣʘʟʤʠʜʠ 

ʇʣʘʟʤʠʜʠʪʝ ʙʷʭʘ ʨʘʟʤʥʦʞʝʥʠ, ʟʘ ʜʘ ʩʝ ʧʦʣʫʯʘʪ ʥʫʞʥʠʪʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘ ʪʨʘʥʩʬʝʢʮʠʷ 

ʥʘ ʪʫʤʦʨʥʠʪʝ ʢʣʝʪʢʠ. ɿʘ ʮʝʣʪʘ ʧʲʨʚʦ ʙʝʰʝ ʧʨʦʚʝʜʝʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʭʠʤʠʦʢʦʤʧʝ-

ʪʝʥʪʥʠ ʙʘʢʪʝʨʠʠ Escherichia coli ʩ ʚʩʝʢʠ ʝʜʠʥ ʦʪ ʪʨʠʪʝ ʥʝʦʙʭʦʜʠʤʠ ʧʣʘʟʤʠʜʘ. ʋʩʧʝʰʥʦ 

ʪʨʘʥʩʬʦʨʤʠʨʘʥʠʪʝ ʙʘʢʪʝʨʠʠ ʙʷʭʘ ʨʘʟʤʥʦʞʝʥʠ, ʧʨʠ ʢʦʝʪʦ ʘʚʪʦʤʘʪʠʯʥʦ ʙʝʰʝ ʫʤʥʦʞʝʥ ʠ 

ʙʨʦʷʪ ʥʘ ʧʣʘʟʤʠʜʠʪʝ. ʅʘʢʨʘʷ ʨʘʟʤʥʦʞʝʥʠʪʝ ʧʣʘʟʤʠʜʠ ʙʷʭʘ ʠʟʦʣʠʨʘʥʠ ʦʪ ʙʘʢʪʝʨʠʠʪʝ ʠ 

ʧʨʝʯʠʩʪʝʥʠ. ʆʪʜʝʣʥʠʪʝ ʝʪʘʧʠ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʠʪʝ ʧʨʦʪʦʢʦʣʠ: 

 

2.15.1. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʭʠʤʠʦʢʦʤʧʝʪʝʥʪʥʠ E.coli 

1. ʊʨʠ ʝʧʨʫʚʝʪʢʠ (ʧʦ ʝʜʥʘ ʟʘ ʚʩʝʢʠ ʧʣʘʟʤʠʜ) ʩ ʭʠʤʠʦʢʦʤʧʝʪʝʥʪʥʠ E. coli ʩʝ ʨʘʟʤʨʘʟʷ-

ʚʘʪ ʚʲʨʭʫ ʣʝʜ. 

2. ɺʲʚ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʧʨʠʙʘʚʷʪ ʧʦʜ ʬʦʨʤʘ ʥʘ ʨʘʟʪʚʦʨ 10 ng ʦʪ ʩʲʦʪʚʝʪʥʠʷ ʧʣʘʟ-

ʤʠʜ. ʆʙʝʤʲʪ ʥʘ ʨʘʟʪʚʦʨʘ ʪʨʷʙʚʘ ʜʘ ʝ ʤʝʞʜʫ 1 ʠ 5 Õl. ʈʘʟʙʲʨʢʚʘ ʩʝ ʚʥʠʤʘʪʝʣʥʦ, ʯʨʝʟ ʣʝʢʦ 

ʨʘʟʢʣʘʱʘʥʝ ʥʘ ʝʧʨʫʚʝʪʢʘʪʘ ʠ ʚ ʥʠʢʘʢʲʚ ʩʣʫʯʘʡ ʯʨʝʟ ʧʠʧʝʪʠʨʘʥʝ ʥʘʛʦʨʝ-ʥʘʜʦʣʫ. 

3. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʦʩʪʘʚʷʪ ʟʘ 5 ʤʠʥʫʪʠ ʚʲʨʭʫ ʣʝʜ. 

4. ɹʘʢʪʝʨʠʠʪʝ ʩʝ ʧʦʜʣʘʛʘʪ ʥʘ ʪʦʧʣʠʥʝʥ ʰʦʢ ʯʨʝʟ ʧʦʪʘʧʷʥʝ ʥʘ ʝʧʨʫʚʝʪʢʠʪʝ ʟʘ 30 s ʚʲʚ 

ʚʦʜʥʘ ʙʘʥʷ ʩ ʪʝʤʧʝʨʘʪʫʨʘ 42 C. 
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5. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʦʩʪʘʚʷʪ ʟʘ 2 ʤʠʥʫʪʠ ʚʲʨʭʫ ʣʝʜ. 

6. ɹʘʢʪʝʨʠʠʪʝ ʦʪ ʪʨʠʪʝ ʝʧʨʫʚʝʪʢʠ ʩʝ ʧʦʩʷʚʘʪ ʚ ʦʪʜʝʣʥʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʪʦʧʣʝʥʠ ʜʦ 

37 C ʧʝʪʨʠʪʘ ʩʲʩ ʩʝʣʝʢʪʠʚʥʘ ʩʨʝʜʘ ï LB-ʘʛʘʨ, ʩʲʜʲʨʞʘʱ 50-100 Õg/ml ʘʤʧʠʮʠʣʠʥ. 

7. ʇʝʪʨʠʪʘʪʘ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37C. 

8. ʅʘ ʩʣʝʜʚʘʱʠʷ ʜʝʥ ʚʝʯʝ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʦʬʦʨʤʝʥʠ ʢʦʣʦʥʠʠ ʦʪ ʫʩʧʝʰʥʦ 

ʪʨʘʥʩʬʦʨʤʠʨʘʥʠ E. coli. (ʀʟʭʦʜʥʠʪʝ ʙʘʢʪʝʨʠʠ ʥʷʤʘʪ ʛʝʥ ʟʘ ʙʝʪʘ-ʣʘʢʪʘʤʘʟʘ ʠ ʥʝ ʙʠʭʘ ʤʦ-

ʛʣʠ ʜʘ ʩʝ ʨʘʟʤʥʦʞʘʪ ʚ ʘʤʧʠʮʠʣʠʥ-ʩʲʜʲʨʞʘʱʘʪʘ ʩʨʝʜʘ. ʊʘʢʲʚ ʛʝʥ ʩʘ ʧʦʣʫʯʠʣʠ ʯʨʝʟ 

ʧʣʘʟʤʠʜʠʪʝ ʩʘʤʦ ʫʩʧʝʰʥʦ ʪʨʘʥʩʬʦʨʤʠʨʘʥʠʪʝ ʢʣʝʪʢʠ.) 

 

2.15.2. ʈʘʟʤʥʦʞʘʚʘʥʝ ʥʘ ʫʩʧʝʰʥʦ ʪʨʘʥʩʬʦʨʤʠʨʘʥʠʪʝ E. coli 

1. ʆʪ ʚʩʷʢʦ ʧʝʪʨʠ ʩʝ ʚʟʠʤʘ ʝʜʥʘ ʢʦʣʦʥʠʷ ʦʪ ʫʩʧʝʰʥʦ ʪʨʘʥʩʬʦʨʤʠʨʘʥʠ ʙʘʢʪʝʨʠʠ ʠ ʩʝ 

ʧʨʝʭʚʲʨʣʷ ʚ ʦʪʜʝʣʥʘ 500-ʤʠʣʠʣʠʪʨʦʚʘ ɽʨʣʝʥʤʘʡʝʨʦʚʘ ʢʦʣʙʘ ʩ 250 ml ʪʝʯʥʘ ʩʨʝʜʘ LB, 

ʩʲʜʲʨʞʘʱa 50-100 Õg/ml ʘʤʧʠʮʠʣʠʥ. 

2. ʂʦʣʙʠʪʝ ʩʝ ʟʘʪʚʘʨʷʪ ʭʣʘʙʘʚʦ ʩ ʘʣʫʤʠʥʠʝʚʦ ʬʦʣʠʦ ʠ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʠʥʢʫʙʘʪʦʨ ʩ ʢʣʘ-

ʪʘʯʝʥ ʤʝʭʘʥʠʟʲʤ ʧʨʠ 37C ʠ 100 ʦʙ./ʤʠʥ. 

3. ʂʦʣʙʠʪʝ ʩʝ ʠʟʚʘʞʜʘʪ ʦʪ ʠʥʢʫʙʘʪʦʨʘ, ʢʦʛʘʪʦ ʙʘʢʪʝʨʠʠʪʝ ʜʦʩʪʠʛʥʘʪ ʥʝʦʙʭʦʜʠʤʘʪʘ 

ʛʲʩʪʦʪʘ. ʇʦʢʘʟʘʪʝʣ ʟʘ ʪʦʚʘ ʝ ʩʪʦʡʥʦʩʪ ʥʘ ʘʙʩʦʨʙʮʠʷʪʘ ʧʨʠ 600 nm ʤʝʞʜʫ 2 ʠ 4. ʊʘʢʘʚʘ 

ʛʲʩʪʦʪʘ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʧʦʩʪʠʛʘ ʟʘ ʦʢʦʣʦ 17-20 ʯʘʩʘ. 

4. ʂʦʣʙʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ 1-2 ʜʥʠ ʚ ʭʣʘʜʠʣʥʠʢ ʧʨʠ 4C ʧʨʝʜʠ ʜʘ ʩʝ ʧʨʠʩʪʲʧʠ 

ʢʲʤ ʠʟʦʣʠʨʘʥʝ ʠ ʧʨʝʯʠʩʪʚʘʥʝ ʥʘ ʧʣʘʟʤʠʜʠʪʝ. 

 

2.15.3. ʀʟʦʣʠʨʘʥʝ ʠ ʧʨʝʯʠʩʪʚʘʥʝ ʥʘ ʧʣʘʟʤʠʜʠʪʝ 

1. ʆʪ ʚʩʷʢʘ ʢʦʣʙʘ ʩ ʨʘʟʤʥʦʞʝʥʠ ʙʘʢʪʝʨʠʠ ʩʝ ʚʟʠʤʘʪ 150 ml ʠ ʩʝ ʨʘʟʧʨʝʜʝʣʷʪ ʚ ʪʨʠ 50-

ʤʠʣʠʣʠʪʨʦʚʠ ʮʝʥʪʨʦʬʫʞʥʠ ʝʧʨʫʚʝʪʢʠ. 

2. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 15 ʤʠʥʫʪʠ ʧʨʠ 3 857 Ĭ g (5 000 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ 

1617). 

3. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ. ɺʲʚ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 4 ml 

ʨʘʟʪʚʦʨ ʟʘ ʨʝʩʫʩʧʝʥʜʠʨʘʥʝ ʥʘ ʙʘʢʪʝʨʠʘʣʥʠ ʢʣʝʪʢʠ. ʉʣʝʜ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʭʦʤʦʛʝʥʥʠ ʩʫʩ-

ʧʝʥʟʠʠ, ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʪʨʠʪʝ ʝʧʨʫʚʝʪʢʠ ʦʪ ʚʩʷʢʘ ʛʨʫʧʘ ʩʝ ʩʤʝʩʚʘ ʚ ʝʜʥʘ ʦʪ ʝʧʨʫʚʝʪʢʠ-

ʪʝ. 

4. ʂʲʤ ʚʩʷʢʘ ʦʪ ʪʨʠʪʝ ʝʧʨʫʚʝʪʢʠ ʩʝ ʜʦʙʘʚʷʪ ʧʦ 12 ml ʨʘʟʪʚʦʨ ʟʘ ʣʠʟʠʨʘʥʝ ʥʘ ʙʘʢʪʝʨʠ-
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ʘʣʥʠ ʢʣʝʪʢʠ. ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʝʧʨʫʚʝʪʢʠʪʝ ʩʝ ʨʘʟʤʝʩʚʘ ʯʨʝʟ ʥʝʢʦʣʢʦʢʨʘʪʥʦʪʦ ʠʤ (3-5 

ʧʲʪʠ) ʧʣʘʚʥʦ ʦʙʨʲʱʘʥʝ. ʉʣʝʜ ʪʦʚʘ ʝʧʨʫʚʝʪʢʠʪʝ ʩʝ ʦʩʪʘʚʷʪ ʚ ʧʦʢʦʡ ʟʘ 3 ʤʠʥʫʪʠ. 

5. ʂʲʤ ʚʩʷʢʘ ʦʪ ʪʨʠʪʝ ʝʧʨʫʚʝʪʢʠ ʩʝ ʜʦʙʘʚʷʪ ʧʦ 12 ml ʥʝʫʪʨʘʣʠʟʠʨʘʱ ʨʘʟʪʚʦʨ. ʉʲʜʲʨ-

ʞʘʥʠʝʪʦ ʥʘ ʝʧʨʫʚʝʪʢʠʪʝ ʩʝ ʨʘʟʤʝʩʚʘ ʮʷʣʦʩʪʥʦ ʯʨʝʟ ʤʥʦʛʦʢʨʘʪʥʦʪʦ ʠʤ (10-15 ʧʲʪʠ) ʧʣʘ-

ʚʥʦ ʦʙʨʲʱʘʥʝ. 

6. ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ 18 ʜʚʫʤʠʣʠʣʠʪʨʦʚʠ ʝʧʨʫʚʝʪʢʠ. 

7. ɺʩʷʢʘ ʛʨʫʧʘ ʦʪ ʜʚʫʤʠʣʠʣʠʪʨʦʚʠ ʝʧʨʫʚʝʪʢʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘ 20 ʤʠʥʫʪʠ ʧʨʠ 14 000 

Ĭ g (12 280 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

8. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʦʪ ʝʧʨʫʚʝʪʢʠʪʝ ʦʪ ʚʩʷʢʘ ʦʪʜʝʣʥʘ ʛʨʫʧʘ ʩʝ ʩʲʙʠʨʘ ʚ ʦʪʜʝʣʥʘ 

50-ʤʠʣʠʣʠʪʨʦʚʘ ʝʧʨʫʚʝʪʢʘ. 

9. ʂʲʤ ʫʩʪʨʦʡʩʪʚʦ ʟʘ ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʚʘʢʫʫʤʘ ʩʝ ʚʢʣʶʯʚʘʪ 3 ʩʚʲʨʟʚʘʱʠ ʢʦʣʦʥʢʠ 

PureYieldÊ Maxi Binding. ɺʲʨʭʫ ʚʩʷʢʘ ʦʪ ʪʷʭ ʩʝ ʧʦʩʪʘʚʷ ʧʦ ʝʜʥʘ ʧʨʝʯʠʩʪʚʘʱʘ ʢʦʣʦʥʢʘ 

PureYieldÊ Clearing. 

10. ʆʢʦʣʦ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʚʩʝʢʠ ʣʠʟʘʪ, ʧʦʣʫʯʝʥ ʚ ʩʪʲʧʢʘ 8., ʩʝ ʠʟʣʠʚʘ ʚ ʩʲʦʪʚʝʪʥʘʪʘ ʤʫ 

ʧʨʝʯʠʩʪʚʘʱʘ ʢʦʣʦʥʢʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʚʢʣʶʯʚʘ ʚʘʢʫʫʤʥʘʪʘ ʧʦʤʧʘ ʥʘ ʤʘʢʩʠʤʘʣʥʘ ʩʪʝʧʝʥ 

(650 mmHg). 

11. ʉʣʝʜ ʢʘʪʦ ʪʝʯʥʦʩʪʪʘ ʧʨʝʤʠʥʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʧʨʝʟ ʜʚʝʪʝ ʢʦʣʦʥʢʠ ʩʝ ʧʨʠʙʘʚʷ ʚʪʦ-

ʨʘʪʘ ʧʦʣʦʚʠʥʘ ʦʪ ʣʠʟʘʪʘ. 

12. ʉʣʝʜ ʢʘʪʦ ʪʝʯʥʦʩʪʪʘ ʧʨʝʤʠʥʝ ʥʘʧʲʣʥʦ ʧʨʝʟ ʢʦʣʦʥʢʠʪʝ, ʚʘʢʫʫʤʲʪ ʩʝ ʥʘʤʘʣʷʚʘ ʧʦ-

ʩʪʝʧʝʥʥʦ ʜʦ ʧʲʣʥʦ ʠʟʢʣʶʯʚʘʥʝ. ʇʨʝʯʠʩʪʚʘʱʠʪʝ ʢʦʣʦʥʢʠ ʩʝ ʤʘʭʘʪ ʠ ʩʝ ʠʟʭʚʲʨʣʷʪ. 

13. ɺʲʚ ʚʩʷʢʘ ʢʦʣʦʥʢʘ PureYieldÊ Maxi Binding ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 5 ml ʨʘʟʪʚʦ1ʨ ʟʘ 

ʦʪʤʠʚʘʥʝ ʥʘ ʝʥʜʦʪʦʢʩʠʥʠʪʝ, ʧʦʣʫʯʝʥ ʯʨʝʟ ʨʘʟʨʝʞʜʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʢʦʥʮʝʥʪʨʘʪ ʩ 24 ml 

ʠʟʦʧʨʦʧʠʣʦʚ ʘʣʢʦʭʦʣ. ɺʢʣʶʯʚʘ ʩʝ ʚʘʢʫʫʤʥʘʪʘ ʧʦʤʧʘ. 

14. ʉʣʝʜ ʢʘʪʦ ʪʝʯʥʦʩʪʪʘ ʧʨʝʤʠʥʝ ʥʘʧʲʣʥʦ ʧʨʝʟ ʢʦʣʦʥʢʠʪʝ, ʚʲʚ ʚʩʷʢʘ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ 

ʧʦ 20 ml ʨʘʟʪʚʦʨ ʟʘ ʧʨʦʤʠʚʘʥʝ ʥʘ ʢʦʣʦʥʢʠʪʝ, ʧʦʣʫʯʝʥ ʯʨʝʟ ʨʘʟʨʝʞʜʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʷ 

ʢʦʥʮʝʥʪʨʘʪ ʩʲʩ 137 ml 96%-ʝʥ ʝʪʘʥʦʣ. 

15. ʉʣʝʜ ʢʘʪʦ ʪʝʯʥʦʩʪʪʘ ʧʨʝʤʠʥʝ ʥʘʧʲʣʥʦ ʧʨʝʟ ʢʦʣʦʥʢʠʪʝ ʩʝ ʠʟʯʘʢʚʘʪ ʦʱʝ 5 ʤʠʥʫʪʠ 

ʧʨʝʜʠ ʜʘ ʩʝ ʩʧʨʝ ʚʘʢʫʫʤʘ. ɸʢʦ ʤʝʤʙʨʘʥʠʪʝ ʥʘ ʢʦʣʦʥʢʠʪʝ ʥʝ ʠʟʛʣʝʞʜʘʪ ʥʘʧʲʣʥʦ ʩʫʭʠ ʩʝ 

ʧʨʠʣʘʛʘʪ ʦʱʝ 5 ʤʠʥʫʪʠ ʚʘʢʫʫʤ. 

16. ʂʦʣʦʥʢʠʪʝ ʩʝ ʤʘʭʘʪ ʦʪ ʫʩʪʨʦʡʩʪʚʦʪʦ ʟʘ ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʚʘʢʫʫʤʘ. ɼʦʣʥʠʪʝ ʠʤ 

ʢʨʘʠʱʘ ʩʝ ʟʘʙʲʨʩʚʘʪ ʩ ʭʘʨʪʠʷ, ʟʘ ʜʘ ʩʝ ʧʨʝʤʘʭʥʘʪ ʝʚʝʥʪʫʘʣʥʠ ʦʩʪʘʪʲʮʠ ʦʪ ʝʪʘʥʦʣ. 17. 

ʂʦʣʦʥʢʠʪʝ ʩʝ ʧʦʩʪʘʚʷʪ ʚʲʪʨʝ ʚ 50-ʤʠʣʠʣʠʪʨʦʚʠ ʝʧʨʫʚʝʪʢʠ. ɺʲʨʭʫ ʤʝʤʙʨʘʥʘʪʘ ʥʘ ʚʩʷʢʘ 

ʢʦʣʦʥʢʘ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 1,5 ml ʚʦʜʘ, ʥʝʩʲʜʲʨʞʘʱʘ ʥʫʢʣʝʘʟʠ. 
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18. ɽʧʨʫʚʝʪʢʠʪʝ ʩ ʢʦʣʦʥʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ ʦʪʚʦʨʝʥʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 5 ʤʠʥʫʪʠ 

ʧʨʠ 2 000 Ĭ g (3 600 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ 1617). 

19. ʉʲʙʨʘʣʠʷʪ ʩʝ ʥʘ ʜʲʥʦʪʦ ʥʘ ʝʧʨʫʚʝʪʢʠʪʝ ʧʨʝʯʠʩʪʝʥ ʨʘʟʪʚʦʨ ʥʘ ʧʣʘʟʤʠʜʥʘ ɼʅʂ ʩʝ 

ʧʨʝʭʚʲʨʣʷ ʚ 1,5-ʤʠʣʠʣʠʪʨʦʚʠ ʝʧʨʫʚʝʪʢʠ. ʂʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ɼʅʂ ʩʝ ʠʟʤʝʨʚʘ ʩʧʝʢʪʨʦ-

ʬʦʪʦʤʝʪʨʠʯʥʦ ʧʨʠ 260 nm. ʏʠʩʪʦʪʘʪʘ Ҁ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʧʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʩʲʦʪʥʦʰʝʥʠeʪo 

ʥʘ ʘʙʩʦʨʙʮʠʠʪʝ ʧʨʠ 260 ʠ 280 nm, ʢʘʢʪʦ ʠ ʧʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʩʲʦʪʥʦʰʝʥʠeʪo ʥʘ ʘʙʩʦʨʙ-

ʮʠʠʪʝ ʧʨʠ 260 ʠ 230 nm. 

20. ʈʘʟʪʚʦʨʠʪʝ ʥʘ ʧʣʘʟʤʠʜʠʪʝ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʧʨʠ ī20 C. 

 

2.16. ʃʠʥʝʘʨʠʟʠʨʘʥʝ ʥʘ ʧʣʘʟʤʠʜʠ 

ʇʣʘʟʤʠʜʠʪʝ ʙʷʭʘ ʣʠʥʝʘʨʠʟʠʨʘʥʠ ʯʨʝʟ ʝʥʟʠʤʥʘ ʨʝʩʪʨʠʢʮʠʷ. ɹʝʰʝ ʠʟʧʦʣʟʚʘʥʘ ʨʝʩʪ-

ʨʠʢʮʠʦʥʥʘʪʘ ʝʥʜʦʥʫʢʣʝʘʟʘ (ʨʝʩʪʨʠʢʪʘʟʘ) PvuI, ʢʦʷʪʦ ʤʦʞʝ ʜʘ Ăʩʨʝʞʝò ʚʩʝʢʠ ʝʜʠʥ ʦʪ 

ʪʨʠʪʝ ʠʟʧʦʣʟʚʘʥʠ ʧʣʘʟʤʠʜʘ ʚ ʝʜʠʥ-ʝʜʠʥʩʪʚʝʥ ʩʧʝʮʠʬʠʯʝʥ ʫʯʘʩʪʲʢ. ʊʦʟʠ ʫʯʘʩʪʲʢ ʝ 

ʠʜʝʥʪʠʯʝʥ ʚ ʪʨʠʪʝ ʧʣʘʟʤʠʜʘ ʠ ʩʝ ʥʘʤʠʨʘ ʚ ʙʝʪʘ-ʣʘʢʪʘʤʘʟʥʠʷ ʛʝʥ, ʢʦʡʪʦ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤ 

ʧʨʠ ʪʨʘʥʩʬʝʢʮʠʷ ʚ ʝʫʢʘʨʠʦʪʥʠ ʢʣʝʪʢʠ. ʉʣʝʜ ʪʦʚʘ ʣʠʥʝʘʨʠʟʠʨʘʥʠʪʝ ʧʣʘʟʤʠʜʠ ʙʷʭʘ ʧʨʝ-

ʯʠʩʪʝʥʠ ʦʪ ʝʥʟʠʤʘ ʠ ʜʨʫʛʠʪʝ ʨʝʘʢʮʠʦʥʥʠ ʢʦʤʧʦʥʝʥʪʠ ʠ ʙʷʭʘ ʧʦʜʣʦʞʝʥʠ ʥʘ ʝʣʝʢʪʨʦʬʦ-

ʨʝʪʠʯʝʥ ʘʥʘʣʠʟ, ʟʘ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʨʝʩʪʨʠʢʮʠʷʪʘ. ʆʪʜʝʣʥʠʪʝ ʝʪʘʧʠ ʙʷʭʘ 

ʧʨʦʚʝʜʝʥʠ ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʠʪʝ ʧʨʦʪʦʢʦʣʠ: 

 

2.16.1. ʇʨʦʚʝʞʜʘʥʝ ʥʘ ʨʝʩʪʨʠʢʮʠʷʪʘ 

1. ʆʪ ʨʘʟʪʚʦʨʘ ʥʘ ʚʩʝʢʠ ʧʣʘʟʤʠʜ ʩʝ ʚʟʠʤʘ ʦʙʝʤ, ʩʲʜʲʨʞʘʱ 5 Õg ɼʅʂ ʠ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ 

ʦʪʜʝʣʥʘ 500-ʤʠʢʨʦʣʠʪʨʦʚʘ ʝʧʨʫʚʝʪʢʘ. ɺʲʚ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʜʦʙʘʚʷ ʚʦʜʘ, ʥʝʩʲʜʲʨʞʘ-

ʱʘ ʥʫʢʣʝʘʟʠ, ʜʦ ʢʨʘʝʥ ʦʙʝʤ 43 Õl. 

2. ɺʲʚ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʜʦʙʘʚʷʪ ʧʦ 5 Õl ʨʝʘʢʮʠʦʥʝʥ ʙʫʬʝʨ R ʠ 2 Õl ʨʝʩʪʨʠʢʪʘʟʘ 

PvuI (10 U/Õl). ʉʤʝʩʪʘ ʩʝ ʨʘʟʙʲʨʢʚʘ ʚʥʠʤʘʪʝʣʥʦ, ʩʣʝʜ ʢʦʝʪʦ ʝʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛ-

ʠʨʘʪ ʢʨʘʪʢʦ. 

3. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʠʥʢʫʙʠʨʘʪ 4 ʯʘʩʘ ʧʨʠ 37ÁC. ʉʣʝʜ ʪʦʚʘ ʤʦʛʘʪ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʧʨʠ 

ī20ÁC ʜʦ ʧʨʝʯʠʩʪʚʘʥʝ ʥʘ ʧʣʘʟʤʠʜʠʪʝ ʦʪ ʝʥʟʠʤʘ ʠ ʜʨʫʛʠʪʝ ʢʦʤʧʦʥʝʥʪʠ. 
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2.16.2. ʇʨʝʯʠʩʪʚʘʥʝ ʥʘ ʣʠʥʝʘʨʠʟʠʨʘʥʠʪʝ ʧʣʘʟʤʠʜʠ 

1. ʉʣʝʜ ʧʨʝʢʨʘʪʷʚʘʥʝ ʥʘ ʨʝʩʪʨʠʢʮʠʷʪʘ, ʢʲʤ ʚʩʷʢʘ ʨʝʘʢʮʠʦʥʥʘ ʩʤʝʩ ʩʝ ʜʦʙʘʚʷ 5 ʧʲʪʠ 

ʧʦ-ʛʦʣʷʤ ʦʙʝʤ ʙʫʬʝʨ PB. ʇʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʢʲʤ ʙʫʬʝʨʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʜʘ ʩʝ ʜʦʙʘʚʠ 

pH-ʠʥʜʠʢʘʪʦʨ ʦʪ ʧʨʝʜʦʩʪʘʚʝʥʠʷ ʚ ʢʦʤʧʣʝʢʪʘ ï 1 ʦʙʝʤ pH-ʠʥʜʠʢʘʪʦʨ ʥʘ 250 ʦʙʝʤʘ ʙʫʬ-

ʝʨ. ʎʚʝʪʲʪ ʥʘ ʦʙʱʘʪʘ ʩʤʝʩ ʪʨʷʙʚʘ ʜʘ ʝ ʞʲʣʪ. ɸʢʦ pH ʝ ʪʚʲʨʜʝ ʚʠʩʦʢʦ (ʥʘʜ 7,5) ʮʚʝʪʲʪ 

ʩʪʘʚʘ ʦʨʘʥʞʝʚ ʠʣʠ ʚʠʦʣʝʪʦʚ. 

2. ʊʘʢʘ ʧʨʠʛʦʪʚʝʥʠʪʝ ʩʤʝʩʠ ʩʝ ʧʨʠʣʘʛʘʪ ʚʲʨʭʫ ʢʦʣʦʥʢʠ QIAquick Spin, ʧʦʩʪʘʚʝʥʠ ʚ 2-

ʤʠʣʠʣʠʪʨʦʚʠ ʩʲʙʠʨʘʪʝʣʥʠ ʝʧʨʫʚʝʪʢʠ. ʂʦʣʦʥʢʠʪʝ ʩʝ ʟʘʪʚʘʨʷʪ ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 1 ʤʠ-

ʥʫʪʘ ʧʨʠ 17 900 Ĭ g (13 890 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

3. ʉʲʙʨʘʣʘʪʘ ʩʝ ʚ ʝʧʨʫʚʝʪʢʠʪʝ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ. ʂʦʣʦʥʢʠʪʝ ʦʪʥʦʚʦ ʩʝ ʧʦʩʪʘʚʷʪ ʚ 

ʝʧʨʫʚʝʪʢʠʪʝ. ɺ ʢʦʣʦʥʢʠʪʝ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 750 ɛl ʙʫʬʝʨ PE, ʧʦʣʫʯʝʥ ʩʣʝʜ ʨʘʟʨʝʞʜʘʥʝ 

ʥʘ ʢʦʥʮʝʥʪʨʘʪʘ ʩ ʝʪʘʥʦʣ. ʂʦʣʦʥʢʠʪʝ ʩʝ ʟʘʪʚʘʨʷʪ ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 1 ʤʠʥʫʪʘ ʧʨʠ 

17 900 Ĭ g (13 890 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

4. ʉʲʙʨʘʣʘʪʘ ʩʝ ʚ ʝʧʨʫʚʝʪʢʠʪʝ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ. ʂʦʣʦʥʢʠʪʝ ʦʪʥʦʚʦ ʩʝ ʧʦʩʪʘʚʷʪ ʚ 

ʝʧʨʫʚʝʪʢʠʪʝ ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ ʦʱʝ 1 ʤʠʥʫʪʘ ʧʨʠ 17 900 Ĭ g (13 890 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ 

FA-45-24-11). 

5. ʂʦʣʦʥʢʠʪʝ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʥʦʚʠ 1,5-ʤʠʣʠʣʠʪʨʦʚʠ ʩʲʙʠʨʘʪʝʣʥʠ ʝʧʨʫʚʝʪʢʠ, ʘ ʩʪʘʨʠʪʝ 

ʩʝ ʠʟʭʚʲʨʣʷʪ ʟʘʝʜʥʦ ʩʲʩ ʩʲʙʨʘʣʘʪʘ ʩʝ ʚ ʪʷʭ ʪʝʯʥʦʩʪ. ɺ ʢʦʣʦʥʢʠʪʝ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 50 

ɛl ʙʫʬʝʨ EB ʚʲʨʭʫ ʮʝʥʪʲʨʘ ʥʘ ʤʝʤʙʨʘʥʘʪʘ. ʂʦʣʦʥʢʠʪʝ ʩʝ ʟʘʪʚʘʨʷʪ ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 1 

ʤʠʥʫʪʘ ʧʨʠ 17 900 Ĭ g (13 890 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

6. ʉʲʙʨʘʣʘʪʘ ʩʝ ʚ ʝʧʨʫʚʝʪʢʠʪʝ ʪʝʯʥʦʩʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʨʝʯʠʩʪʝʥ ʨʘʟʪʚʦʨ ʥʘ ʧʣʘʟʤʠʜʥʘ 

ɼʅʂ. ʂʦʥʮʝʥʪʨʘʮʠʷʪʘ Ҁ ʩʝ ʠʟʤʝʨʚʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʧʨʠ 260 nm. ʏʠʩʪʦʪʘʪʘ Ҁ ʩʝ 

ʢʦʥʪʨʦʣʠʨʘ ʧʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʩʲʦʪʥʦʰʝʥʠeʪo ʥʘ ʘʙʩʦʨʙʮʠʠʪʝ ʧʨʠ 260 ʠ 280 nm, ʢʘʢʪʦ ʠ 

ʧʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʩʲʦʪʥʦʰʝʥʠeʪo ʥʘ ʘʙʩʦʨʙʮʠʠʪʝ ʧʨʠ 260 ʠ 230 nm. 

7. ʈʘʟʪʚʦʨʠʪʝ ʥʘ ʣʠʥʝʘʨʠʟʠʨʘʥʠʪʝ ʧʣʘʟʤʠʜʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʧʨʠ ï20 C. 

 

2.16.3. ɽʣʝʢʪʨʦʬʦʨʝʪʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʣʠʥʝʘʨʠʟʠʨʘʥʠʪʝ ʧʣʘʟʤʠʜʠ 

1. ʉʣʝʜʚʘ ʩʝ ʧʨʦʮʝʜʫʨʘʪʘ, ʦʧʠʩʘʥʘ ʚ ʪ. 2.11.3., ʩʪʲʧʢʠ ʦʪ 1. ʜʦ 3., ʩ ʨʘʟʣʠʢʘʪʘ, ʯʝ ʚʤʝ-

ʩʪʦ 1Ĭ TAE-ʙʫʬʝʨ ʩʝ ʠʟʧʦʣʟʚʘ 0,5Ĭ TBE-ʙʫʬʝʨ. 

2. ʆʪ ʚʩʝʢʠ ʨʘʟʪʚʦʨ ʥʘ ʧʨʝʯʠʩʪʝʥ ʣʠʥʝʘʨʠʟʠʨʘʥ ʧʣʘʟʤʠʜ ʩʝ ʚʟʠʤʘʪ 10 Õl (ʦʢʦʣʦ 1 Õg 

ɼʅʂ) ʠ ʩʝ ʩʤʝʩʚʘʪ ʩ 2 ɛl 6Ĭ ʦʮʚʝʪʷʚʘʱ ʨʘʟʪʚʦʨ. ʇʦ ʩʲʱʠʷ ʥʘʯʠʥ ʩʝ ʧʨʦʮʝʜʠʨʘ ʠ ʩ ʢʦʥʪ-

ʨʦʣʥʠʪʝ ʨʘʟʪʚʦʨʠ ʥʘ ʠʟʭʦʜʥʠʪʝ ʟʘʪʚʦʨʝʥʠ (ʢʨʲʛʦʚʠ) ʧʣʘʟʤʠʜʠ ï ʦʪ ʚʩʝʢʠ ʩʝ ʚʟʠʤʘ ʢʦʣʠ-
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ʯʝʩʪʚʦ ʩʲʜʲʨʞʘʱʦ 1 Õg ɼʅʂ, ʢʦʝʪʦ ʩʣʝʜ ʪʦʚʘ ʩʝ ʨʘʟʨʝʞʜʘ ʩ ʚʦʜʘ ʜʦ ʦʙʝʤ 10 Õl ʠ ʩʝ ʩʤʝ-

ʩʚʘ ʩ 2 ɛl 6Ĭ ʦʮʚʝʪʷʚʘʱ ʨʘʟʪʚʦʨ. ɺʩʷʢʘ ʩʤʝʩ ʩʝ ʥʘʥʘʩʷ ʚ ʩʲʦʪʚʝʪʝʥ ʜʞʦʙ ʥʘ ʛʝʣʘ. 

3. ʉʤʝʩʚʘʪ ʩʝ 4 ɛl ʜʚʦʡʥʦ ʜʝʩʪʠʣʠʨʘʥʘ ʚʦʜʘ, 1 ɛl ʤʘʨʢʝʨ GeneRulerÊ 1 kb DNA 

Ladder ʠ 1 ɛl 6Ĭ ʦʮʚʝʪʷʚʘʱ ʨʘʟʪʚʦʨ. ʉʤʝʩʪʘ ʩʝ ʥʘʥʘʩʷ ʚ ʝʜʠʥ ʦʪ ʩʚʦʙʦʜʥʠʪʝ ʜʞʦʙʦʚʝ. 

4. ɽʣʝʢʪʨʦʬʦʨʝʟʥʘʪʘ ʢʘʤʝʨʘ ʩʝ ʩʚʲʨʟʚʘ ʢʲʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʅʝʦʙʭʦʜʠʤʦʪʦ ʥʘʧʨʝ-

ʞʝʥʠʝ ʚʲʚ ʚʦʣʪʦʚʝ ʩʝ ʧʨʝʩʤʷʪʘ ʢʘʪʦ ʜʲʣʞʠʥʘʪʘ ʥʘ ʛʝʣʘ ʚ ʩʘʥʪʠʤʝʪʨʠ ʩʝ ʫʤʥʦʞʠ ʧʦ 5. 

5. ɽʣʝʢʪʨʦʬʦʨʝʟʘʪʘ ʩʝ ʧʨʦʚʝʞʜʘ ʧʨʠ ʠʟʯʠʩʣʝʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʟʘ ʦʢʦʣʦ 1,5-2 ʯʘʩʘ. 

6. ʉʣʝʜʚʘ ʩʝ ʧʨʦʮʝʜʫʨʘʪʘ, ʦʧʠʩʘʥʘ ʚ ʪ. 2.11.3., ʩʪʲʧʢʠ ʦʪ 8. ʜʦ 10. 

 

2.17. ɺʲʚʝʞʜʘʥʝ ʥʘ ʯʫʞʜ ʛʝʥʝʪʠʯʝʥ ʤʘʪʝʨʠʘʣ ʚ ʝʫʢʘʨʠʦʪʥʠ 

ʢʣʝʪʢʠ 

ɹʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʜʚʘ ʨʘʟʣʠʯʥʠ ʩʧʦʩʦʙʘ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʯʫʞʜ ʛʝʥʝʪʠʯʝʥ ʤʘʪʝʨʠʘʣ ʚ 

ʪʫʤʦʨʥʠʪʝ ʢʣʝʪʢʠ ï ʪʨʘʥʩʬʝʢʮʠʷ ʠ ʪʨʘʥʩʜʫʢʮʠʷ. ɻʝʥʠʪʝ ʟʘ ʦʩʪʝʦʧʦʥʪʠʥ ʙʷʭʘ ʚʲʚʝʞʜʘʥʠ 

ʩ ʧʦʩʨʝʜʥʠʯʝʩʪʚʦʪʦ ʥʘ ʧʣʘʟʤʠʜʝʥ ʚʝʢʪʦʨ. ʊʨʘʥʩʬʝʢʮʠʷʪʘ ʥʘ ʪʫʤʦʨʥʠʪʝ ʢʣʝʪʢʠ ʩ ʧʣʘʟ-

ʤʠʜʠ (ʟʘʪʚʦʨʝʥʠ ʠʣʠ ʣʠʥʝʘʨʠʟʠʨʘʥʠ) ʙʝʰʝ ʦʩʲʱʝʩʪʚʷʚʘʥʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʭʠʤʠʯʥʠ ʘʛʝʥ-

ʪʠ, ʧʦʜʧʦʤʘʛʘʱʠ ʧʨʦʮʝʩʘ. ʆʧʪʠʤʠʟʘʮʠʷʪʘ ʥʘ ʧʨʦʮʝʩʘ ʠ ʢʦʥʪʨʦʣʲʪ ʚʲʨʭʫ ʝʬʝʢʪʠʚʥʦʩʪʪʘ 

ʤʫ ʙʷʭʘ ʦʩʲʱʝʩʪʚʷʚʘʥʠ ʯʨʝʟ ʪʨʘʥʩʬʝʢʪʠʨʘʥʝ ʥʘ ʧʨʠʮʝʣʥʠʪʝ ʢʣʝʪʢʠ ʩ ʢʦʥʪʨʦʣʝʥ ʬʣʫʦ-

ʨʝʩʮʠʨʘʱ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜ. ɹʷʭʘ ʩʨʘʚʥʝʥʠ ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʜʚʘ ʨʘʟʣʠʯʥʠ ʪʨʘʥʩʬʝʢʪʠʨʘʱʠ 

ʨʝʘʛʝʥʪʘ, ʝʜʠʥʠʷʪ ʧʨʝʜʩʪʘʚʣʷʚʘʱ ʢʘʪʠʦʥʝʥ ʧʦʣʠʤʝʨ (TurboFectÊ), ʘ ʜʨʫʛʠʷʪ ʩʤʝʩ ʦʪ 

ʢʘʪʠʦʥʥʠ ʣʠʧʠʜʠ, ʦʙʨʘʟʫʚʘʱʠ ʣʠʧʦʟʦʤʠ (LipofectamineÊ 2000). ɻʝʥʲʪ ʟʘ ʠʥʪʝʨʬʝʨʠ-

ʨʘʱʘ ʈʅʂ, ʥʘʩʦʯʝʥʘ ʩʨʝʱʫ ʠʈʅʂ ʟʘ ʯʦʚʝʰʢʠ Bcl-XL, ʢʘʢʪʦ ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʢʦʥʪʨʦʣʥʠ 

ʛʝʥʠ (ʟʘ ʟʝʣʝʥʦ-ʬʣʫʦʨʝʩʮʠʨʘʱʠʷ ʧʨʦʪʝʠʥ copGFP ʠ ʟʘ ʈʅʂ-ʩʝʢʚʝʥʮʠʷ, ʢʦʷʪʦ ʥʝ ʧʨʝʜʠʟ-

ʚʠʢʚʘ ʩʧʝʮʠʬʠʯʥʦ ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ ʥʠʢʦʷ ʠʟʚʝʩʪʥʘ ʠʈʅʂ), ʙʷʭʘ ʚʲʚʝʞʜʘʥʠ ʚ ʢʣʝʪʢʠʪʝ ʩ 

ʧʦʩʨʝʜʥʠʯʝʩʪʚʦʪʦ ʥʘ ʣʝʥʪʠʚʠʨʫʩʠ. ʅʘʣʠʯʠʝʪʦ ʚ ʧʣʘʟʤʠʜʠʪʝ ʠ ʚʠʨʫʩʥʠʪʝ ʯʘʩʪʠʮʠ ʥʘ ʛʝ-

ʥʠ, ʦʙʫʩʣʘʚʷʱʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʨʘʟʣʠʯʥʠ ʘʥʪʠʙʠʦʪʠʮʠ, ʧʦʟʚʦʣʠ ʜʘ ʩʝ ʧʨʦʚʝʜʝ ʩʝʣʝʢ-

ʮʠʷ ʥʘ ʢʣʝʪʢʠ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʩʝ ʩ ʪʨʘʡʥʦ ʠʥʪʝʛʨʠʨʘʥʝ ʠ ʝʢʩʧʨʝʩʠʷ ʥʘ ʯʫʞʜʠʷ ʛʝʥʝ-

ʪʠʯʝʥ ʤʘʪʝʨʠʘʣ ʚ ʪʝʭʥʠʷ ʛʝʥʦʤ. 

ʆʪʜʝʣʥʠʪʝ ʧʨʦʮʝʜʫʨʠ ʙʷʭʘ ʧʨʦʚʝʞʜʘʥʠ ʩʲʙʣʶʜʘʚʘʡʢʠ ʩʣʝʜʥʠʪʝ ʧʨʦʪʦʢʦʣʠ: 
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2.17.1. ʊʨʘʥʩʬʝʢʮʠʷ ʩ ʧʦʤʦʱʪʘ ʥʘ LipofectamineÊ 2000 

ʇʦʩʦʯʝʥʠʪʝ ʧʦ-ʜʦʣʫ ʢʦʣʠʯʝʩʪʚʘ ʚʘʞʘʪ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 24-ʷʤʢʦʚʠ ʧʣʘʢʠ. ʇʨʠ ʧʨʦ-

ʚʝʞʜʘʥʝ ʥʘ ʪʨʘʥʩʬʝʢʮʠʷ ʚ 12-ʷʤʢʦʚʠ ʧʣʘʢʠ ʩʝ ʚʟʠʤʘʪ ʜʚʦʡʥʦ ʧʦ-ʛʦʣʝʤʠ ʢʦʣʠʯʝʩʪʚʘ. 

1. ʇʨʠʛʦʪʚʷ ʩʝ ʢʣʝʪʲʯʥʘ ʩʫʩʧʝʥʟʠʷ ʩ ʛʲʩʪʦʪʘ 1,6.10
6
 ʢʣ./ml (ʟʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ) ʠʣʠ 

0,4.10
6
 ʢʣʝʪʢʠ/ml (ʟʘ ʢʣʝʪʢʠ SAOS-2). ʇʦʣʫʯʝʥʘʪʘ ʩʫʩʧʝʥʟʠʷ ʩʝ ʨʘʟʧʨʝʜʝʣʷ ʧʦ 500 ɛl ʥʘ 

ʷʤʢʘ, ʚ ʪʦʣʢʦʚʘ ʷʤʢʠ, ʢʦʣʢʦʪʦ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʮʝʣʠʪʝ ʥʘ ʢʦʥʢʨʝʪʥʠʷ ʝʢʩʧʝʨʠʤʝʥʪ. 

2. ʇʣʘʢʘʪʘ ʩʝ ʧʦʩʪʘʚʷ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37Áʉ, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ, ʟʘ ʚʨʝ-

ʤʝʪʦ ʜʦʢʘʪʦ ʩʝ ʧʨʠʛʦʪʚʠ ʨʘʟʪʚʦʨʲʪ ʟʘ ʪʨʘʥʩʬʝʢʮʠʷ (ʧʨʠ ʪʨʘʥʩʬʝʢʮʠʷ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝ-

ʪʢʠ) ʠʣʠ ʟʘ 24 ʯʘʩʘ (ʧʨʠ ʪʨʘʥʩʬʝʢʮʠʷ ʥʘ ʢʣʝʪʢʠ SAOS-2). 

3. ʀʟʯʠʩʣʷʚʘ ʩʝ ʥʝʦʙʭʦʜʠʤʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʦʪ ʬʣʫʦʨʝʩʮʠʨʘʱʠʷ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜ ʩ-̡

ʦʙʨʘʟʥʦ ʙʨʦʷ ʥʘ ʷʤʢʠʪʝ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ ʥʝʛʦ. ʂʨʘʡʥʘʪʘ ʤʫ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʨʷʙʚʘ ʜʘ ʝ 100 nM, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʩʘ ʥʝʦʙʭʦʜʠʤʠ 60 pmol ʥʘ ʷʤʢʘ ï 

ʢʦʣʠʯʝʩʪʚʦ, ʢʦʝʪʦ ʩʝ ʩʲʜʲʨʞʘ ʚ 3 Õl ʦʪ ʠʟʭʦʜʥʠʷ ʨʘʟʪʚʦʨ ʥʘ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʘ. ʅʝʦʙʭʦ-

ʜʠʤʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʣʘʟʤʠʜʥʘ ɼʅʂ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ ʩʭʦʜʝʥ ʥʘʯʠʥ, ʢʘʪʦ ʩʝ ʧʨʝʜʚʠʞʜʘʪ 

ʧʦ 0,8 Õg ʥʘ ʷʤʢʘ. 

4. ʀʟʯʠʩʣʷʚʘ ʩʝ ʥʝʦʙʭʦʜʠʤʦʪʦ ʢʦʣʠʯʝʩʪʚʦ LipofectamineÊ 2000, ʢʘʪʦ ʩʝ ʧʨʝʜʚʠʞʜʘʪ 

ʧʦ 2 ɛl ʟʘ ʷʤʢʘ. ʂʦʛʘʪʦ ʩʝ ʧʨʦʚʝʞʜʘ ʪʨʘʥʩʬʝʢʮʠʷ ʩ ʮʝʣ ʩʣʝʜ ʪʦʚʘ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʧʨʝʞʠ-

ʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ, ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ ʜʘʜʝʥ ʧʣʘʟʤʠʜ, ʩʝ ʧʨʝʜʚʠʞʜʘʪ ʠ ʢʦʥʪʨʦʣʠ, 

ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ ʩ LipofectamineÊ 2000. ʇʨʝʩʤʝʪʥʘʪʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʠʥʘʛʠ ʩʝ ʟʘʚʠʰʘʚʘ 

ʩ 5%, ʟʘ ʜʘ ʠʤʘ ʨʝʟʝʨʚ. 

5. ʀʟʯʠʩʣʝʥʠʪʝ ʦʙʝʤʠ ʦʪ ʚʩʝʢʠ ʨʘʟʪʚʦʨ ʥʘ ʧʣʘʟʤʠʜ ʠʣʠ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜ ʩʝ ʦʪʧʠʧʝʪʠ-

ʨʘʪ ʚ ʦʪʜʝʣʥʠ ʝʧʨʫʚʝʪʢʠ. ɺʩʷʢʘ ʝʧʨʫʚʝʪʢʘ ʩʝ ʜʦʧʲʣʚʘ ʩʲʩ ʩʨʝʜʘ OPTI-MEMÈ I ʜʦ ʦʙʝʤ, 

ʢʦʡʪʦ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ ʬʦʨʤʫʣʘʪʘ 50 ɛl Ĭ ʙʨʦʡ ʥʘ ʷʤʢʠʪʝ, ʚ ʢʦʠʪʦ ʱʝ ʩʝ ʧʨʦʚʝʜʝ ʪʨʘʥʩ-

ʬʝʢʮʠʷ ʩʲʩ ʩʲʦʪʚʝʪʥʠʷ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜ ʠʣʠ ʧʣʘʟʤʠʜ. ʉʤʝʩʪʘ ʩʝ ʨʘʟʙʲʨʢʚʘ ʯʨʝʟ ʙʘʚʥʦ ʠ 

ʚʥʠʤʘʪʝʣʥʦ ʧʠʧʝʪʠʨʘʥʝ ʥʘʛʦʨʝ-ʥʘʜʦʣʫ. 

6. ʀʟʯʠʩʣʝʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ LipofectamineÊ 2000 ʩʝ ʦʪʧʠʧʝʪʠʨʘ ʚ ʝʧʨʫʚʝʪʢʘ. ʈʘʟʨʝʞ-

ʜʘ ʩʝ ʩ 24 ʧʲʪʠ ʧʦ-ʛʦʣʷʤ ʦʙʝʤ ʩʨʝʜʘ OPTI-MEMÈ I. ʇʠʧʝʪʠʨʘ ʩʝ ʙʘʚʥʦ ʠ ʚʥʠʤʘʪʝʣʥʦ. 

7. ʀʟʯʘʢʚʘʪ ʩʝ 5 ʤʠʥʫʪʠ. 

8. ɺʲʚ ʚʩʷʢʘ ʝʧʨʫʚʝʪʢʘ, ʩʲʜʲʨʞʘʱʘ ʨʘʟʪʚʦʨ ʥʘ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜ ʠʣʠ ʧʣʘʟʤʠʜ, ʩʝ ʦʪ-

ʧʠʧʝʪʠʨʘ ʝʢʚʠʚʘʣʝʥʪʝʥ ʦʙʝʤ ʦʪ ʧʦʣʫʯʝʥʠʷ ʨʘʟʪʚʦʨ ʥʘ LipofectamineÊ 2000. ʉʤʝʩʪʘ ʩʝ 

ʨʘʟʙʲʨʢʚʘ ʯʨʝʟ ʙʘʚʥʦ ʠ ʚʥʠʤʘʪʝʣʥʦ ʧʠʧʝʪʠʨʘʥʝ ʥʘʛʦʨʝ-ʥʘʜʦʣʫ. 

9. ʀʟʯʘʢʚʘʪ ʩʝ 20 ʤʠʥʫʪʠ, ʟʘ ʜʘ ʩʝ ʦʙʨʘʟʫʚʘʪ ʣʠʧʦʧʣʝʢʩʠ (ʢʦʤʧʣʝʢʩʠ ʦʪ ʣʠʧʦʟʦʤʠ ʠ 

ʥʫʢʣʝʠʥʦʚʠ ʢʠʩʝʣʠʥʠ). 
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10. ɺʲʚ ʚʩʷʢʘ ʷʤʢʘ ʩ ʢʣʝʪʢʠ, ʧʨʝʜʦʧʨʝʜʝʣʝʥʠ ʟʘ ʪʨʘʥʩʬʝʢʪʠʨʘʥʝ, ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 

100 ɛl ʦʪ ʩʲʦʪʚʝʪʥʠʷ ʣʠʧʦʧʣʝʢʩʝʥ ʨʘʟʪʚʦʨ. 

11. ɺ ʢʦʥʪʨʦʣʥʠʪʝ ʷʤʢʠ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 100 ɛl ʩʨʝʜʘ OPTI-MEMÈ I. ʂʦʛʘʪʦ ʩʝ 

ʧʨʦʚʝʞʜʘ ʪʨʘʥʩʬʝʢʮʠʷ ʩ ʮʝʣ ʩʣʝʜ ʪʦʚʘ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ, ʚ 

ʷʤʢʠʪʝ, ʩʣʫʞʝʱʠ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʩʦʙʩʪʚʝʥʘʪʘ ʪʦʢʩʠʯʥʦʩʪ ʥʘ ʪʨʘʥʩʬʝʢʪʠʨʘʱʠʷ ʨʝʘʛʝʥʪ, 

ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 50 Õl ʦʪ ʨʘʟʨʝʜʝʥʠʷ LipofectamineÊ 2000 ʠ 50 Õl ʩʨʝʜʘ OPTI-MEMÈ 

I. 

12. ʇʣʘʢʘʪʘ ʩʝ ʨʘʟʢʣʘʱʘ ʚʥʠʤʘʪʝʣʥʦ ʚ ʭʦʨʠʟʦʥʪʘʣʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʝ ʚʨʲʱʘ ʚ ʠʥʢʫ-

ʙʘʪʦʨʘ. 

13. ʉʣʝʜ 6 ʜʦ 24 ʯʘʩʘ, ʦʪ ʢʣʝʪʢʠʪʝ, ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ ʬʣʫʦʨʝʩʮʠʨʘʱ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜ, 

ʩʝ ʧʨʠʛʦʪʚʷʪ ʤʠʢʨʦʩʢʦʧʩʢʠ ʧʨʝʧʘʨʘʪʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʪʨʘʥʩʬʝʢʮʠʦʥʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ, ʢʘ-

ʢʪʦ ʝ ʦʧʠʩʘʥʦ ʚ ʪ. 2.9. ʂʲʤ ʦʩʪʘʥʘʣʠʪʝ ʢʣʝʪʢʠ ʩʝ ʜʦʙʘʚʷ ʧʨʷʩʥʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ, ʟʘ ʜʘ 

ʩʝ ʧʦʜʜʲʨʞʘʪ ʚ ʝʢʩʧʦʥʝʥʮʠʘʣʥʘ ʬʘʟʘ ʥʘ ʨʘʩʪʝʞ. 

14. ʇʨʠ ʟʘʜʦʚʦʣʠʪʝʣʥʦ ʥʠʚʦ ʥʘ ʪʨʘʥʩʬʝʢʮʠʷ, ʦʪ ʢʣʝʪʢʠʪʝ ʤʦʛʘʪ ʧʝʨʠʦʜʠʯʥʦ (ʥʘʧʨ. ʥʘ 

24-ʠʷ, 48-ʠʷ ʠ 72-ʠʷ ʯʘʩ ʦʪ ʪʨʘʥʩʬʝʢʮʠʷʪʘ) ʜʘ ʩʝ ʚʟʠʤʘʪ ʧʨʦʙʠ ʟʘ ʠʤʫʥʦʙʣʦʪ, RT-PCR 

ʠʣʠ ʦʮʝʥʷʚʘʥʝ ʥʘ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ, ʪʘʢʘ ʢʘʢʪʦ ʝ ʦʧʠʩʘʥʦ ʚ ʩʲʦʪʚʝʪʥʠʪʝ ʧʨʦʪʦʢʦʣʠ. 

 

2.17.2. ʊʨʘʥʩʬʝʢʮʠʷ ʩ ʧʦʤʦʱʪʘ ʥʘ TurboFectÊ 

1. ʇʨʠʛʦʪʚʷ ʩʝ ʩʫʩʧʝʥʟʠʷ ʦʪ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʩ ʛʲʩʪʦʪʘ 0,5.10
6
 ʢʣ./ml ʠ ʩʝ ʨʘʟʧʨʝʜʝʣʷ 

ʚ ʩʪʝʨʠʣʥʘ 24-ʷʤʢʦʚʘ ʧʣʘʢʘ ʧʦ 1 ml ʥʘ ʷʤʢʘ. 

2. ʇʣʘʢʘʪʘ ʩʝ ʦʩʪʘʚʷ ʟʘ 24 ʯʘʩʘ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37Áʉ, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞ-

ʥʦʩʪ. 

3. ʀʟʯʠʩʣʷʚʘ ʩʝ ʥʝʦʙʭʦʜʠʤʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʦʪ ʬʣʫʦʨʝʩʮʠʨʘʱʠʷ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜ ʩ-̡

ʦʙʨʘʟʥʦ ʙʨʦʷ ʥʘ ʷʤʢʠʪʝ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ ʥʝʛʦ. ʂʨʘʡʥʘʪʘ ʤʫ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʨʷʙʚʘ ʜʘ ʝ 100 nM, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʩʘ ʥʝʦʙʭʦʜʠʤʠ 110 pmol ʥʘ ʷʤʢʘ ï 

ʢʦʣʠʯʝʩʪʚʦ, ʢʦʝʪʦ ʩʝ ʩʲʜʲʨʞʘ ʚ 5,5 Õl ʦʪ ʠʟʭʦʜʥʠʷ ʨʘʟʪʚʦʨ ʥʘ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʘ. 

4. ʀʟʯʠʩʣʝʥʠʷʪ ʦʙʝʤ ʦʪ ʨʘʟʪʚʦʨʘ ʥʘ ʬʣʫʦʨʝʩʮʠʨʘʱʠʷ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜ ʩʝ ʦʪʧʠʧʝʪʠʨʘ 

ʚ ʝʧʨʫʚʝʪʢʘ. ɼʦʧʲʣʚʘ ʩʝ ʩʲʩ ʩʨʝʜʘ OPTI-MEMÈ I ʜʦ ʦʙʝʤ, ʢʦʡʪʦ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ ʬʦʨ-

ʤʫʣʘʪʘ 100 ɛl Ĭ ʙʨʦʡ ʥʘ ʷʤʢʠʪʝ, ʧʦʜʣʝʞʘʱʠ ʥʘ ʪʨʘʥʩʬʝʢʮʠʷ. ʉʤʝʩʪʘ ʩʝ ʨʘʟʙʲʨʢʚʘ ʯʨʝʟ 

ʙʘʚʥʦ ʠ ʚʥʠʤʘʪʝʣʥʦ ʧʠʧʝʪʠʨʘʥʝ ʥʘʛʦʨʝ-ʥʘʜʦʣʫ. 

5. ʌʣʘʢʦʥʲʪ ʩ TurboFectÊ ʩʝ Ăʚʦʨʪʝʢʩʠʨʘò ʢʨʘʪʢʦ. ʂʲʤ ʨʘʟʪʚʦʨʘ ʥʘ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʘ 

ʩʝ ʜʦʙʘʚʷ 50 ʧʲʪʠ ʧʦ-ʤʘʣʲʢ ʦʙʝʤ TurboFectÊ. ʈʘʟʙʲʨʢʚʘ ʩʝ ʥʝʟʘʙʘʚʥʦ ʯʨʝʟ ʧʠʧʝʪʠʨʘʥʝ 

ʠʣʠ Ăʚʦʨʪʝʢʩʠʨʘʥʝò. 
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6. ʀʟʯʘʢʚʘʪ ʩʝ 15-20 ʤʠʥʫʪʠ, ʟʘ ʜʘ ʩʝ ʦʙʨʘʟʫʚʘʪ ʧʦʣʠʧʣʝʢʩʠ (ʢʦʤʧʣʝʢʩʠ ʦʪ ʧʦʣʠʤʝʨʠ 

ʠ ʥʫʢʣʝʠʥʦʚʠ ʢʠʩʝʣʠʥʠ). 

7. ɺʲʚ ʚʩʷʢʘ ʷʤʢʘ ʩ ʢʣʝʪʢʠ, ʧʨʝʜʦʧʨʝʜʝʣʝʥʠ ʟʘ ʪʨʘʥʩʬʝʢʪʠʨʘʥʝ, ʩʝ ʦʪʢʘʧʚʘʪ ʧʦ 100 ɛl 

ʦʪ ʧʦʣʫʯʝʥʠʷ ʨʘʟʪʚʦʨ. 

8. ɺ ʢʦʥʪʨʦʣʥʠʪʝ ʷʤʢʠ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 100 ɛl ʩʨʝʜʘ OPTI-MEMÈ I. 

9. ʇʣʘʢʘʪʘ ʩʝ ʨʘʟʢʣʘʱʘ ʚʥʠʤʘʪʝʣʥʦ ʚ ʭʦʨʠʟʦʥʪʘʣʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʝ ʚʨʲʱʘ ʚ ʠʥʢʫ-

ʙʘʪʦʨʘ. 

10. ʉʣʝʜ 6 ʜʦ 24 ʯʘʩʘ, ʦʪ ʢʣʝʪʢʠʪʝ, ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ ʬʣʫʦʨʝʩʮʠʨʘʱ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜ, 

ʩʝ ʧʨʠʛʦʪʚʷʪ ʤʠʢʨʦʩʢʦʧʩʢʠ ʧʨʝʧʘʨʘʪʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʪʨʘʥʩʬʝʢʮʠʦʥʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ, ʢʘ-

ʢʪʦ ʝ ʦʧʠʩʘʥʦ ʚ ʪ. 2.9. 

 

2.17.3. ʉʝʣʝʢʮʠʷ ʥʘ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʢʣʝʪʢʠ 

1. ʅʘ 48-ʠʷ ʯʘʩ ʩʣʝʜ ʪʨʘʥʩʬʝʢʮʠʷʪʘ, ʢʲʤ ʢʣʝʪʢʠʪʝ, ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ ʣʠʥʝʘʨʠʟʠʨʘʥʠ 

ʧʣʘʟʤʠʜʠ, ʩʝ ʜʦʙʘʚʷ ʨʘʟʪʚʦʨ ʥʘ G418-ʜʠʩʫʣʬʘʪ ʜʦ ʢʨʘʡʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 750 Õg/ml (ʦʧ-

ʨʝʜʝʣʝʥʘ ʢʘʪʦ ʮʠʪʦʪʦʢʩʠʯʥʘ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ). 

2. ʂʣʝʪʢʠʪʝ ʩʝ ʧʦʜʜʲʨʞʘʪ ʚ ʝʢʩʧʦʥʝʥʮʠʘʣʥʘ ʬʘʟʘ ʥʘ ʨʘʩʪʝʞ ʯʨʝʟ ʧʝʨʠʦʜʠʯʥʦ ʜʦʙʘʚ-̫

ʥʝ ʥʘ ʧʨʷʩʥʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʜʦʩʪʘʪʲʯʝʥ ʙʨʦʡ, ʢʣʝʪʢʠʪʝ ʩʝ ʧʨʝʭ-

ʚʲʨʣʷʪ ʚ ʤʘʣʢʠ ʤʘʪʨʘʮʠ. ʇʨʠ ʚʩʷʢʦ ʜʦʙʘʚʷʥʝ ʥʘ ʥʦʚʘ ʩʨʝʜʘ ʩʝ ʜʦʙʘʚʷ ʠ G418-ʜʠʩʫʣʬʘʪ, 

ʟʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʧʦʩʪʦʷʥʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʦʪ 750 Õg/ml. ʂʫʣʪʫʨʠʪʝ ʩʝ ʧʦʜʜʲʨʞʘʪ 

ʚʲʟʤʦʞʥʦ ʧʦ-ʛʲʩʪʠ, ʟʘ ʜʘ ʩʝ ʧʨʝʦʜʦʣʝʝ ʧʦ-ʣʝʩʥʦ ʢʨʠʪʠʯʥʠʷʪ ʤʦʤʝʥʪ, ʢʦʛʘʪʦ ʩʝ ʧʨʦʷʚʠ 

ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ G418 (ʪʦʡ ʝ ʦʪʣʦʞʝʥ ʚʲʚ ʚʨʝʤʝʪʦ ʠ ʩʝ ʧʨʦʷʚʷʚʘ ʝʜʚʘ ʩʣʝʜ 3-4 

ʜʥʠ). 

3. ʉʣʝʜ ʧʨʦʷʚʘ ʥʘ ʧʲʨʚʠʪʝ ʧʨʠʟʥʘʮʠ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪ ʩʝ ʧʨʝʢʨʘʪʷʚʘ ʜʦʙʘʚʷʥʝʪʦ ʥʘ 

ʥʦʚʘ ʩʨʝʜʘ ʢʲʤ ʢʣʝʪʢʠʪʝ. ɺ ʨʘʤʢʠʪʝ ʥʘ 2-3 ʜʥʠ ʚʩʠʯʢʠ ʢʣʝʪʢʠ, ʢʦʠʪʦ ʥʝ ʩʘ ʧʦʣʫʯʠʣʠ ʛʝʥ 

ʟʘ ʘʤʠʥʦʛʣʠʢʦʟʠʜ-ʬʦʩʬʦʪʨʘʥʩʬʝʨʘʟʘ, ʟʘʛʠʚʘʪ. ʄʠʥʘʚʘʪ ʦʱʝ 1-2 ʩʝʜʤʠʮʠ ʧʨʝʜʠ ʜʘ ʟʘʧʦ-

ʯʥʝ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʦʮʝʣʝʣʠʪʝ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʢʣʝʪʢʠ. 

4. ʂʣʝʪʢʠʪʝ ʩʝ ʧʦʜʜʲʨʞʘʪ ʚ ʝʢʩʧʦʥʝʥʮʠʘʣʥʘ ʬʘʟʘ ʥʘ ʨʘʩʪʝʞ ʯʨʝʟ ʜʦʙʘʚʷʥʝ ʥʘ ʧʨʷʩʥʘ 

ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ. ʂʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ G418 ʩʝ ʧʦʜʜʲʨʞʘ ʥʷʢʦʣʢʦ ʩʝʜʤʠʮʠ. ɽʢʩʧʨʝʩʠʷʪʘ 

ʥʘ ʛʝʥʠʪʝ ʟʘ ʦʩʪʝʦʧʦʥʪʠʥ ʩʝ ʧʨʦʚʝʨʷʚʘ ʧʝʨʠʦʜʠʯʥʦ ʯʨʝʟ RT-PCR. 

5. ʇʨʝʤʠʥʘʚʘ ʩʝ ʢʲʤ ʢʫʣʪʠʚʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠʪʝ ʙʝʟ ʜʦʙʘʚʷʥʝ ʥʘ G418. ʀʟʚʲʨʰʚʘ ʩʝ 

ʢʨʠʦʢʦʥʩʝʨʚʠʨʘʥʝ ʥʘ 15-20 ʝʧʨʫʚʝʪʢʠ ʩ ʢʣʝʪʢʠ, ʧʦ ʤʝʪʦʜʠʢʘʪʘ ʦʧʠʩʘʥʘ ʚ ʪ. 2.1.4. 
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2.17.4. ʊʨʘʥʩʜʫʢʮʠʷ ʠ ʧʦʩʣʝʜʚʘʱʘ ʩʝʣʝʢʮʠʷ ʥʘ ʢʣʝʪʢʠ, ʪʨʘʡʥʦ ʝʢʩʧʨʝ-

ʩʠʨʘʱʠ ʪʨʘʥʩʜʫʮʠʨʘʥʠʪʝ ʛʝʥʠ 

ʉʪʲʧʢʠ ʦʪ 7. ʜʦ 9. ʩʝ ʠʟʚʲʨʰʚʘʪ ʟʘʜʲʣʞʠʪʝʣʥʦ ʚ ʣʘʤʠʥʘʨʝʥ ʙʦʢʩ ʩ ʚʪʦʨʦ ʥʠʚʦ ʥʘ ʙʠ-

ʦʣʦʛʠʯʥʘ ʙʝʟʦʧʘʩʥʦʩʪ. 

1. ʆʪ ʢʣʝʪʲʯʥʘʪʘ ʢʫʣʪʫʨʘ, ʩʣʝʜ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʛʲʩʪʦʪʘʪʘ Ҁ, ʩʝ ʚʟʠʤʘ ʦʙʝʤ, ʩʲʜʲʨʞʘʱ 

4,5.10
5
 ʢʣʝʪʢʠ ʠ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʮʝʥʪʨʦʬʫʞʥʘ ʝʧʨʫʚʝʪʢʘ. ʎʝʥʪʨʦʬʫʛʠʨʘ ʩʝ 5 ʤʠʥʫʪʠ ʧʨʠ 

1 500 ʦʙ./ʤʠʥ. 

2. ʄʝʞʜʫʚʨʝʤʝʥʥʦ ʩʝ ʧʨʠʛʦʪʚʷʪ 10 ml ʩʧʝʮʠʘʣʥʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʘ 

ʩʤʝʩ ʦʪ ʧʨʷʩʥʘ ʩʨʝʜʘ ʠ ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ (ʧʦʣʫʯʝʥʘ ʩʧʦʨʝʜ ʧʨʦʪʦʢʦʣʘ ʚ ʪ. 2.7.3., 

ʩʪʲʧʢʠ ʦʪ 1. ʜʦ 8.) ʦʪ ʧʦʜʣʝʞʘʱʘʪʘ ʥʘ ʪʨʘʥʩʜʫʢʮʠʷ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ, ʠ ʠʤʘʱʘ 1,2 ʧʲʪʠ 

ʧʦ-ʛʦʣʝʤʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ FBS ʠ L-gln ʦʪ ʦʙʠʯʘʡʥʠʪʝ. ɿʘ ʮʝʣʪʘ ʢʲʤ 4,89 ml ʩʪʘʥʜʘʨʪ-

ʥʘ ʧʨʷʩʥʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ, ʩʲʜʲʨʞʘʱʘ 10% FBS ʠ 2 mM L-gln, ʩʝ ʧʨʠʙʘʚʷʪ 4,89 ml 

ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ, 200 Õl FBS ʠ 20 Õl 200 mM L-gln. 

3. ʂʲʤ 2,5 ml ʦʪ ʪʘʢʘ ʧʨʠʛʦʪʚʝʥʘʪʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ ʩʝ ʧʨʠʙʘʚʷʪ 1,25 Õl ʨʘʟʪʚʦʨ ʥʘ 

PolybreneÈ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷ 10 mg/ml. ʈʘʟʙʲʨʢʚʘ ʩʝ. 

4. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʦʪ ʝʧʨʫʚʝʪʢʘʪʘ ʩ ʮʝʥʪʨʦʬʫʛʠʨʘʥʠʪʝ ʢʣʝʪʢʠ ʩʝ ʠʟʪʝʛʣʷ ʠ ʠʟ-

ʭʚʲʨʣʷ. ʂʣʝʪʢʠʪʝ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘʪ ʚ 2,25 ml ʦʪ ʩʧʝʮʠʘʣʥʘʪʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ ʩ ʜʦʙʘ-

ʚʝʥ PolybreneÈ. 

5. ʂʣʝʪʲʯʥʘʪʘ ʩʫʩʧʝʥʟʠʷ ʩʝ ʨʘʟʧʨʝʜʝʣʷ ʚ 8 ʷʤʢʠ ʥʘ 24-ʷʤʢʦʚʘ ʧʣʘʢʘ, ʧʦ 250 ɛl ʥʘ 

ʷʤʢʘ. 

6. ʈʘʟʤʨʘʟʷʚʘʪ ʩʝ ʢʦʥʮʝʥʪʨʘʪʠʪʝ ʥʘ ʪʨʠʪʝ ʚʠʜʘ ʣʝʥʪʠʚʠʨʫʩʥʠ ʯʘʩʪʠʮʠ, ʥʦʩʝʱʠ ʩʲʦʪ-

ʚʝʪʥʦ ʛʝʥ ʟʘ ʟʝʣʝʥʦ-ʬʣʫʦʨʝʩʮʠʨʘʱʠʷ ʧʨʦʪʝʠʥ copGFP, ʛʝʥ ʟʘ ʢʦʥʪʨʦʣʥʘ ʈʅʂ-

ʩʝʢʚʝʥʮʠʷ, ʢʦʷʪʦ ʥʝ ʧʨʝʜʠʟʚʠʢʚʘ ʩʧʝʮʠʬʠʯʥʦ ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ ʥʠʢʦʷ ʠʟʚʝʩʪʥʘ ʠʈʅʂ ʠ 

ʛʝʥ ʟʘ ʠʥʪʝʨʬʝʨʠʨʘʱʘ ʈʅʂ, ʥʘʩʦʯʝʥʘ ʩʨʝʱʫ ʠʈʅʂ ʟʘ ʯʦʚʝʰʢʠ Bcl-XL. 

7. ʆʪ ʚʩʝʢʠ ʢʦʥʮʝʥʪʨʘʪ, ʩʣʝʜ ʨʘʟʙʲʨʢʚʘʥʝ, ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʧʦ 50 ɛl ʥʘ ʷʤʢʘ (ʦʢʦʣʦ 

50 000 ʚʠʨʠʦʥʘ ʥʘ ʷʤʢʘ) ʚ ʜʚʝ ʦʪ ʦʩʝʤʪʝ ʷʤʢʠ. ʇʣʘʢʘʪʘ ʩʝ ʨʘʟʢʣʘʱʘ ʚʥʠʤʘʪʝʣʥʦ ʚ ʭʦʨʠ-

ʟʦʥʪʘʣʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʝ ʧʦʩʪʘʚʷ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37Áʉ, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞ-

ʥʦʩʪ. 

8. ɼʚʘʜʝʩʝʪ ʠ ʯʝʪʠʨʠ ʯʘʩʘ ʧʦ-ʢʲʩʥʦ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʚʩʷʢʘ ʷʤʢʘ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ ʦʪ-

ʜʝʣʥʘ 1,5-ʤʠʣʠʣʠʪʨʦʚʘ ʮʝʥʪʨʦʬʫʞʥʘ ʝʧʨʫʚʝʪʢʘ. ɽʧʨʫʚʝʪʢʠʪʝ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘʪ 5 ʤʠʥʫ-

ʪʠ ʧʨʠ 200 Ĭ g (1 500 ʦʙ./ʤʠʥ ʩ ʨʦʪʦʨ FA-45-24-11). 

9. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʠʟʭʚʲʨʣʷ ʧʨʠ ʩʧʘʟʚʘʥʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʙʠʦʣʦʛʠʯʥʘ 

ʙʝʟʦʧʘʩʥʦʩʪ. ɺʩʷʢʘ ʢʣʝʪʲʯʥʘ ʫʪʘʡʢʘ ʩʝ ʨʝʩʫʩʧʝʥʜʠʨʘ ʚ 300 ɛl ʦʪ ʩʧʝʮʠʘʣʥʘʪʘ ʭʨʘʥʠʪʝʣ-
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ʥʘ ʩʨʝʜʘ (ʙʝʟ PolybreneÈ), ʩʣʝʜ ʢʦʝʪʦ ʚʩʷʢʘ ʦʪ ʧʦʣʫʯʝʥʠʪʝ ʢʣʝʪʲʯʥʠ ʩʫʩʧʝʥʟʠʠ ʩʝ ʚʨʲʱʘ 

ʚ ʩʲʦʪʚʝʪʥʘʪʘ ʠʟʭʦʜʥʘ ʷʤʢʘ, ʦʪ ʢʦʷʪʦ ʩʘ ʚʟʝʪʠ ʢʣʝʪʢʠʪʝ. 

10. ʇʣʘʢʘʪʘ ʩʝ ʚʨʲʱʘ ʚ ʠʥʢʫʙʘʪʦʨʘ ʟʘ 48 ʯʘʩʘ. 

11. ʂʲʤ ʚʩʷʢʘ ʷʤʢʘ ʩʝ ʜʦʙʘʚʷʪ ʧʦ ʦʱʝ 300 ɛl ʦʪ ʩʧʝʮʠʘʣʥʘʪʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ. ɼʦʙʘ-

ʚʷ ʩʝ ʨʘʟʪʚʦʨ ʥʘ ʧʫʨʦʤʠʮʠʥ ʜʠʭʠʜʨʦʭʣʦʨʠʜ ʜʦ ʢʨʘʡʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 6 Õg/ml (ʦʧʨʝʜʝʣʝ-

ʥʘ ʢʘʪʦ ʮʠʪʦʪʦʢʩʠʯʥʘ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ). 

12. ɺ ʨʘʤʢʠʪʝ ʥʘ 2-3 ʜʥʠ ʚʩʠʯʢʠ ʥʝʪʨʘʥʩʜʫʮʠʨʘʥʠ ʢʣʝʪʢʠ ʟʘʛʠʚʘʪ. ʄʠʥʘʚʘʪ ʦʱʝ 1-2 

ʩʝʜʤʠʮʠ ʧʨʝʜʠ ʜʘ ʟʘʧʦʯʥʝ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʦʮʝʣʝʣʠʪʝ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʜʫʮʠʨʘʥʠ ʢʣʝʪ-

ʢʠ. 

13. ʂʣʝʪʢʠʪʝ ʩʝ ʧʦʜʜʲʨʞʘʪ ʚ ʝʢʩʧʦʥʝʥʮʠʘʣʥʘ ʬʘʟʘ ʥʘ ʨʘʩʪʝʞ ʯʨʝʟ ʧʝʨʠʦʜʠʯʥʦ ʜʦʙʘ-

ʚʷʥʝ ʥʘ ʧʨʷʩʥʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ. ʇʨʠ ʚʩʷʢʦ ʜʦʙʘʚʷʥʝ ʥʘ ʥʦʚʘ ʩʨʝʜʘ ʩʝ ʜʦʙʘʚʷ ʠ ʧʫʨʦ-

ʤʠʮʠʥ ʜʠʭʠʜʨʦʭʣʦʨʠʜ, ʟʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʧʦʩʪʦʷʥʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʤʫ ʦʪ 6 Õg/ml. 

ɽʢʩʧʨʝʩʠʷʪʘ ʥʘ ʪʨʘʥʩʜʫʮʠʨʘʥʠʪʝ ʛʝʥʠ ʩʝ ʩʣʝʜʠ ʯʨʝʟ ʬʣʫʦʨʝʩʮʝʥʪʥʘ ʤʠʢʨʦʩʢʦʧʠʷ (ʟʘ 

ʢʣʝʪʢʠʪʝ, ʪʨʘʥʩʜʫʮʠʨʘʥʠ ʩ ʣʝʥʪʠʚʠʨʫʩʥʠ ʯʘʩʪʠʮʠ, ʥʦʩʝʱʠ ʛʝʥ ʟʘ copGFP), ʢʘʢʪʦ ʠ ʯʨʝʟ 

RT-PCR ʠʣʠ ʠʤʫʥʦʙʣʦʪ ʟʘ Bcl-XL (ʟʘ ʢʣʝʪʢʠʪʝ, ʪʨʘʥʩʜʫʮʠʨʘʥʠ ʩ ʣʝʥʪʠʚʠʨʫʩʥʠ ʯʘʩʪʠʮʠ, 

ʥʦʩʝʱʠ ʛʝʥ ʟʘ ʠʥʪʝʨʬʝʨʠʨʘʱʘ ʈʅʂ, ʥʘʩʦʯʝʥʘ ʩʨʝʱʫ ʠʈʅʂ ʟʘ ʯʦʚʝʰʢʠ Bcl-XL). 

14. ʉʣʝʜ ʥʷʢʦʣʢʦ ʩʝʜʤʠʮʠ ʩʝ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʢʫʣʪʠʚʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠʪʝ ʙʝʟ ʜʦʙʘʚʷʥʝ 

ʥʘ ʧʫʨʦʤʠʮʠʥ. ʀʟʚʲʨʰʚʘ ʩʝ ʢʨʠʦʢʦʥʩʝʨʚʠʨʘʥʝ ʥʘ 15-20 ʝʧʨʫʚʝʪʢʠ ʩ ʢʣʝʪʢʠ, ʧʦ ʤʝʪʦʜʠ-

ʢʘʪʘ ʦʧʠʩʘʥʘ ʚ ʪ. 2.1.4. 
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IV . ʈɽɿʋʃʊɸʊʀ 

 

1. ʂʣʝʪʲʯʥʠ ʝʬʝʢʪʠ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ ʠ 

ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʚʝʱʝʩʪʚʘ 

 

1.1. ʎʠʪʦʪʦʢʩʠʯʥʠ ʝʬʝʢʪʠ 

1.1.1. ʉʘʤʦʩʪʦʷʪʝʣʥʠ ʮʠʪʦʪʦʢʩʠʯʥʠ ʝʬʝʢʪʠ ʥʘ ʦʪʜʝʣʥʠʪʝ ʚʝʱʝʩʪʚʘ 

ü ɽʨʫʮʠʣʬʦʩʬʦ-N,N,N-ʪʨʠʤʝʪʠʣʧʨʦʧʠʣʘʤʠʥ (ErPC3, Erufosine) 

ɹʝʰʝ ʠʟʩʣʝʜʚʘʥ ʝʬʝʢʪʲʪ ʥʘ ʝʨʫʬʦʟʠʥʘ ʚʲʨʭʫ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʦʪ 

ʣʠʥʠʠʪʝ U-266, OPM-2 ʠ RPMI-8226. ɹʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʞʜʫ 1,56 ʠ 100 

ÕM ʠ ʜʚʝ ʨʘʟʣʠʯʥʠ ʚʨʝʤʝʥʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ï 48 ʠ 72 ʯʘʩʘ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.1. ʅʘʙʣʶʜʘʚʘ ʩʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ 

ʠ ʧʨʠ ʪʨʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. OPM-2 ʠ RPMI-8226 ʩʝ ʦʪʢʨʦʷʚʘʪ ʢʘʪʦ ʧʦ-ʯʫʚʩʪʚʠʪʝʣʥʠ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ U-266. ɯʉ50 ʥʘ Erufosine ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ OPM-2 ʝ 4,5 (95%-ʜʦʚʝʨʠʪʝʣʝʥ 

ʠʥʪʝʨʚʘʣ: 4,3 - 4,7) ÕM ʧʨʠ 48-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʠ 7,0 (6,7 - 7,3) ÕM ʧʨʠ 72-ʯʘʩʦʚʦ 

ʚʲʟʜʝʡʩʪʚʠʝ. ʉʲʦʪʚʝʪʥʠʪʝ ɯʉ50-ʩʪʦʡʥʦʩʪʠ ʧʨʠ RPMI-8226 ʩʘ 6,3 (5,9 - 6,6) ÕM ʧʨʠ 48-

ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʠ 3,2 (3,1 - 3,3) ÕM ʧʨʠ 72-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 

ʧʦʨʷʜʲʢʘ ʥʘ 25 ÕM ʧʦʩʪʠʛʘʪ ʧʦʯʪʠ ʧʲʣʥʦ ʫʥʠʱʦʞʘʚʘʥʝ ʥʘ ʪʝʟʠ ʜʚʘ ʚʠʜʘ ʤʠʝʣʦʤʥʠ ʢʣʝ-

ʪʢʠ. ɯʉ50 ʥʘ Erufosine ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ U-266 ʝ 28,1 (26,0 - 30,5) ÕM ʧʨʠ 48-ʯʘʩʦʚʦ 

ʚʲʟʜʝʡʩʪʚʠʝ ʠ 16,8 (16,1 - 17,5) ÕM ʧʨʠ 72-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʝʦʙ-

ʭʦʜʠʤʘ ʟʘ ʧʲʣʥʦ ʫʥʠʱʦʞʘʚʘʥʝ ʥʘ ʪʝʟʠ ʢʣʝʪʢʠ ʝ ʦʢʦʣʦ 100 ÕM. 

ɹʝʰʝ ʧʦʪʲʨʩʝʥʦ ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʦʪʚʲʨʞʜʝʥʠʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʟʘ ʧʨʦʪʠʚʦʤʠʝ-

ʣʦʤʝʥ ʝʬʝʢʪ ʥʘ ʝʨʫʬʦʟʠʥʘ, ʪʦʟʠ ʧʲʪ ʧʨʠ ʧʲʨʚʠʯʥʠ ʢʫʣʪʫʨʠ ʦʪ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ. ɿʘ 

ʮʝʣʪʘ ʙʷʭʘ ʠʟʦʣʠʨʘʥʠ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ ʦʪ ʢʦʩʪʝʥ ʤʦʟʲʢ ʥʘ ʪʨʠʤʘ ʧʘʮʠʝʥʪʠ ʩ ʤʫʣ-

ʪʠʧʣʝʥ ʤʠʝʣʦʤ ʠ ʙʷʭʘ ʠʟʣʦʞʝʥʠ ʥʘ ʝʨʫʬʦʟʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 1,56 ʜʦ 100 ÕM, ʧʨʠ 

ʚʨʝʤʝ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ 72 ʯʘʩʘ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.2. ʅʘʙ-

ʣʶʜʘʚʘ ʩʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʩʨʝʱʫ ʢʣʝʪʢʠʪʝ ʦʪ ʚʩʠʯʢʠ 

ʧʘʮʠʝʥʪʠ. ɯʉ50 ʥʘ Erufosine ʚʘʨʠʨʘ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʧʘʮʠʝʥʪʠ ʦʪ 26,7 ʜʦ 45 ÕM. 
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ʌʠʛ. IV .1. ʎʠʪʦʪʦʢʩʠʯʥʦʩʪ ʥʘ Erufosine ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-

266, ʆPM-2 ʠ RPMI -8226. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝ-

ʪʦʜʘ ʥʘ Mosmann, ʥʘ 48-ʠʷ (ʛʦʨʥʘʪʘ ʛʨʘʬʠʢʘ) ʠʣʠ 72-ʠʷ ʯʘʩ (ʜʦʣʥʘʪʘ ʛʨʘʬʠʢʘ) 

ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ ɽrufosine. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠ-

ʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥ-

ʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣ-

ʥʠ ʠʥʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

 

ʉ ʮʝʣ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʜʘʣʠ ʮʠʪʦʪʦʢʩʠʯʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʝʨʫʬʦʟʠʥʘ ʥʝ ʟʘʩʷʛʘ ʠ ʥʦʨʤʘʣ-

ʥʠʪʝ ʭʝʤʦʧʦʝʪʠʯʥʠ ʢʣʝʪʢʠ, ʙʝʰʝ ʠʟʩʣʝʜʚʘʥʦ ʚʣʠʷʥʠʝʪʦ ʤʫ ʚʲʨʭʫ ʢʣʦʥʦʛʝʥʥʦʩʪʪʘ ʥʘ 

ʥʦʨʤʘʣʥʠ ʯʦʚʝʰʢʠ ʩʪʚʦʣʦʚʠ ʢʣʝʪʢʠ, ʠʟʦʣʠʨʘʥʠ ʦʪ ʢʨʲʚ ʦʪ ʫʤʙʠʣʠʢʘʣʥʘʪʘ ʚʝʥʘ. ɽʨʫʬʦ-

ʟʠʥʲʪ ʙʝʰʝ ʧʨʠʣʦʞʝʥ ʚ ʪʨʠ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ï 5, 10 ʠ 20 ÕM. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣ-

ʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.3. ɺʠʞʜʘ ʩʝ, ʯʝ ʝʨʫʬʦʟʠʥʲʪ ʚʩʲʱʥʦʩʪ ʩʪʠʤʫʣʠʨʘ ʩʪʚʦ-

ʣʦʚʠʪʝ ʢʣʝʪʢʠ ʜʘ ʦʙʨʘʟʫʚʘʪ ʛʨʘʥʫʣʦʮʠʪʥʦ-ʤʘʢʨʦʬʘʛʝʘʣʥʠ (CFU-GM) ʢʦʣʦʥʠʠ. ʉʣʝʜ 

ʚʲʟʜʝʡʩʪʚʠʝ ʩ 20 ÕM ʝʨʫʬʦʟʠʥ, ʙʨʦʷʪ ʥʘ ʦʙʨʘʟʫʚʘʣʠʪʝ ʩʝ ʢʦʣʦʥʠʠ ʦʪ ʪʦʟʠ ʚʠʜ ʝ ʩʲʩ 62% 
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ʧʦ-ʛʦʣʷʤ, ʦʪʢʦʣʢʦʪʦ ʚ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʘ (P < 0,05). ʆʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʧʨʦʝʨʠʪʨʦʙʣʘʩʪʥʠ (BFU-E) ʢʦʣʦʥʠʠ ʥʝ ʩʝ ʧʦʚʣʠʷʚʘ ʦʪ 

Erufosine ʚ ʧʨʠʣʦʞʝʥʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

 

ʌʠʛ. IV .2. ʎʠʪʦʪʦʢʩʠʯʥʦʩʪ ʥʘ Erufosine ʩʧʨʷʤʦ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ, ʠʟʦʣʠʨʘ-

ʥʠ ʦʪ ʢʦʩʪʝʥ ʤʦʟʲʢ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪ-

ʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝ-

ʪʠʨʘʥʝ ʩ ɽrufosine. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝ-

ʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯ-

ʝʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥʪʝʨʚʘʣʠ. ɿʘ 

ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

 

ʌʠʛ. IV .3. ɽʨʫʬʦʟʠʥʲʪ ʩʪʠʤʫʣʠʨʘ ʥʦʨʤʘʣʥʠ ʯʦʚʝʰʢʠ ʩʪʚʦʣʦʚʠ ʢʣʝʪʢʠ, ʠʟʦʣʠʨʘ-

ʥʠ ʦʪ ʧʲʧʥʘ ʚʨʲʚ, ʜʘ ʦʙʨʘʟʫʚʘʪ ʛʨʘʥʫʣʦʮʠʪʥʦ-ʤʘʢʨʦʬʘʛʝʘʣʥʠ (CFU-GM) ʢʦʣʦʥʠʠ 

ʚ ʧʦʜʭʦʜʷʱʘ, ʩʲʜʲʨʞʘʱʘ ʩʪʘʥʜʘʨʪʥʠ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʝʞʥʠ ʬʘʢʪʦʨʠ ʜʠʬʝʨʝʥʮʠ-

ʨʘʱʘ ʩʨʝʜʘ (MethoCultÈ GF H4434). ɿʚʝʟʜʠʯʢʘʪʘ ʦʙʦʟʥʘʯʘʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤa ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ (P < 0,05). ʆʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʧʨʦ-

ʝʨʠʪʨʦʙʣʘʩʪʥʠ (BFU-E) ʢʦʣʦʥʠʠ ʥʝ ʩʝ ʧʦʚʣʠʷʚʘ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲ-

ʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 
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ü ʂʫʨʢʫʤʠʥ (ʜʠʬʝʨʫʣʦʠʣʤʝʪʘʥ) 

ɹʝʰʝ ʠʟʩʣʝʜʚʘʥ ʝʬʝʢʪʲʪ ʥʘ ʢʫʨʢʫʤʠʥʘ ʚʲʨʭʫ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʦʪ 

ʣʠʥʠʠʪʝ U-266, OPM-2 ʠ RPMI-8226. ɹʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʞʜʫ 1,56 ʠ 25 

ÕM ʠ ʜʚʝ ʨʘʟʣʠʯʥʠ ʚʨʝʤʝʥʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ï 48 ʠ 72 ʯʘʩʘ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.4. ʅʘʙʣʶʜʘʚʘ ʩʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ 

ʠ ʧʨʠ ʪʨʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ʢʘʪʦ OPM-2 ʩʝ ʦʪʢʨʦʷʚʘ ʢʘʪʦ ʧʦ-ʯʫʚʩʪʚʠʪʝʣʥʘ ʦʪ ʜʨʫʛʠʪʝ 

ʜʚʝ. ɯʉ50 ʥʘ ʢʫʨʢʫʤʠʥʘ ʟʘ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʝ 17,6 (14,9 - 20,7) ÕM ʧʨʠ 48-ʯʘʩʦʚʦ ʚʲʟ-

ʜʝʡʩʪʚʠʝ ʠ 6,2 (6,0 - 6,4) ÕM ʧʨʠ 72-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ. ʉʲʦʪʚʝʪʥʠʪʝ ɯʉ50-ʩʪʦʡʥʦʩʪʠ ʟʘ 

RPMI-8226 ʩʘ 18,6 (18,1 - 19,2) ÕM ʧʨʠ 48-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʠ 11,2 (10,3 - 12,1) ÕM 

ʧʨʠ 72-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ, ʘ ʟʘ U-266 ï 17,7 (17,0 - 18,5) ÕM ʧʨʠ 48-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ 

ʠ 16,3 (15,6 - 17,0) ÕM ʧʨʠ 72-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ. ʂʫʨʢʫʤʠʥ, ʧʨʠʣʦʞʝʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷ 

25 ÕM ʟʘ 72 ʯʘʩʘ, ʧʦʩʪʠʛʘ ʧʦʯʪʠ ʧʲʣʥʦ ʫʥʠʱʦʞʘʚʘʥʝ ʥʘ ʢʣʝʪʢʠ OPM-2 ʠ RPMI-8226 ʠ 

ʜʦʚʝʞʜʘ ʙʨʦʷ ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʠʪʝ U-266 ʜʦ 13,7% ʦʪ ʪʦʟʠ ʚ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ 

ʢʦʥʪʨʦʣʘ. 

ɹʝʰʝ ʧʦʪʲʨʩʝʥʦ ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʦʪʚʲʨʞʜʝʥʠʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʟʘ ʧʨʦʪʠʚʦʤʠʝ-

ʣʦʤʝʥ ʝʬʝʢʪ ʥʘ ʢʫʨʢʫʤʠʥʘ, ʪʦʟʠ ʧʲʪ ʧʨʠ ʧʲʨʚʠʯʥʠ ʢʫʣʪʫʨʠ ʦʪ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ. ɿʘ 

ʮʝʣʪʘ ʙʷʭʘ ʠʟʦʣʠʨʘʥʠ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ ʦʪ ʢʦʩʪʝʥ ʤʦʟʲʢ ʥʘ ʪʨʠʤʘ ʧʘʮʠʝʥʪʠ ʩ ʤʫʣ-

ʪʠʧʣʝʥ ʤʠʝʣʦʤ ʠ ʙʷʭʘ ʠʟʣʦʞʝʥʠ ʥʘ ʢʫʨʢʫʤʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 6,25 ʜʦ 50 ÕM, ʧʨʠ 

ʚʨʝʤʝ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ 72 ʯʘʩʘ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.5. ʅʘʙ-

ʣʶʜʘʚʘ ʩʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʩʨʝʱʫ ʢʣʝʪʢʠʪʝ ʦʪ ʚʩʠʯʢʠ 

ʧʘʮʠʝʥʪʠ. ɯʉ50 ʥʘ ʢʫʨʢʫʤʠʥʘ ʚʘʨʠʨʘ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʧʘʮʠʝʥʪʠ ʦʪ 21,3 ʜʦ 47,8 ÕM. 

ü ɼʠʘʨʩʝʥʦʚ ʪʨʠʦʢʩʠʜ (ʘʨʩʝʥʠʢ, As2O3, ATO) 

ɹʝʰʝ ʠʟʩʣʝʜʚʘʥ ʝʬʝʢʪʲʪ ʥʘ ʜʠʘʨʩʝʥʦʚʠʷ ʪʨʠʦʢʩʠʜ ʚʲʨʭʫ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʤʠʝʣʦʤ-

ʥʠ ʢʣʝʪʢʠ ʦʪ ʣʠʥʠʠʪʝ U-266, OPM-2 ʠ RPMI-8226. ɹʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʞ-

ʜʫ 0,31 ʠ 5 ÕM ʠ ʜʚʝ ʨʘʟʣʠʯʥʠ ʚʨʝʤʝʥʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ï 48 ʠ 72 ʯʘʩʘ. ʇʦʣʫʯʝʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.6. ʅʘʙʣʶʜʘʚʘ ʩʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤ ʮʠʪʦ-

ʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʠ ʧʨʠ ʪʨʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. ɯʉ50 ʥʘ As2O3 ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ U-266 ʝ 

1,38 (1,32 - 1,44) ÕM ʧʨʠ 48-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʠ 0,78 (0,73 - 0,84) ÕM ʧʨʠ 72-ʯʘʩʦʚʦ 

ʚʲʟʜʝʡʩʪʚʠʝ. ʉʲʦʪʚʝʪʥʠʪʝ ɯʉ50-ʩʪʦʡʥʦʩʪʠ ʟʘ OPM-2 ʩʘ 0,92 (0,87 - 0,97) ÕM ʧʨʠ 48-ʯʘ-

ʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʠ 0,91 (0,86 - 0,96) ÕM ʧʨʠ 72-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ, ʘ ʟʘ RPMI-8226 ï 

1,13 (1,09 - 1,18) ÕM ʧʨʠ 48-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʠ 1,32 (1,26 - 1,38) ÕM ʧʨʠ 72-ʯʘʩʦʚʦ 

ʚʲʟʜʝʡʩʪʚʠʝ. As2O3, ʧʨʠʣʦʞʝʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷ 5 ÕM ʟʘ 72 ʯʘʩʘ, ʧʦʩʪʠʛʘ ʧʦʯʪʠ ʧʲʣʥʦ 

ʫʥʠʱʦʞʘʚʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ. 



IV. ʈʝʟʫʣʪʘʪʠ ï ʂʣʝʪʲʯʥʠ ʝʬʝʢʪʠ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ ʠ ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʚʝʱʝʩʪʚʘ 
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ʌʠʛ. IV .4. ʎʠʪʦʪʦʢʩʠʯʥʦʩʪ ʥʘ ʢʫʨʢʫʤʠʥ ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-

266, ʆPM-2 ʠ RPMI -8226. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝ-

ʪʦʜʘ ʥʘ Mosmann, ʥʘ 48-ʠʷ (ʛʦʨʥʘʪʘ ʛʨʘʬʠʢʘ) ʠʣʠ 72-ʠʷ ʯʘʩ (ʜʦʣʥʘʪʘ ʛʨʘʬʠʢʘ) 

ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ ʢʫʨʢʫʤʠʥ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟ-

ʯʠʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠ-

ʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠ-

ʪʝʣʥʠ ʠʥʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝ-

ʥʠʷ. 

 

ʇʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷʪ ʝʬʝʢʪ ʥʘ ʜʠʘʨʩʝʥʦʚʠʷ ʪʨʠʦʢʩʠʜ ʙʝʰʝ ʠʟʩʣʝʜʚʘʥ ʠ ʚʲʨʭʫ ʧʲʨʚʠ-

ʯʥʘ ʢʫʣʪʫʨʘ ʦʪ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ ʦʪ ʢʦʩʪʝʥ ʤʦʟʲʢ ʥʘ ʧʘʮʠʝʥʪ ʩ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ. 

ʂʣʝʪʢʠʪʝ ʙʷʭʘ ʠʟʣʦʞʝʥʠ ʥʘ As2O3 ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 0,31 ʜʦ 5 ÕM, ʧʨʠ ʚʨʝʤʝ ʥʘ ʚʲʟ-

ʜʝʡʩʪʚʠʝ 72 ʯʘʩʘ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.7. ʅʘʙʣʶʜʘʚʘ ʩʝ 

ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʘ ʫʩʪʘʥʦʚʝʥʘʪʘ ɯʉ50 ʝ ʦʢʦʣʦ 4,8 ÕM. 
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ʌʠʛ. IV .5. ʎʠʪʦʪʦʢʩʠʯʥʦʩʪ ʥʘ ʢʫʨʢʫʤʠʥ ʩʧʨʷʤʦ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ, ʠʟʦʣʠʨʘ-

ʥʠ ʦʪ ʢʦʩʪʝʥ ʤʦʟʲʢ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪ-

ʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝ-

ʪʠʨʘʥʝ ʩ ʢʫʨʢʫʤʠʥ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝ-

ʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫ-

ʯʝʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥʪʝʨʚʘʣʠ. ɿʘ 

ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

 

ü ʄʝʣʬʘʣʘʥ (Melphalan) 

ɹʝʰʝ ʠʟʩʣʝʜʚʘʥ ʝʬʝʢʪʲʪ ʥʘ ʤʝʣʬʘʣʘʥʘ ʚʲʨʭʫ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʦʪ 

ʣʠʥʠʠʪʝ U-266, OPM-2 ʠ RPMI-8226. ɹʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʞʜʫ 3,13 ʠ 100 

ÕM ʠ ʜʚʝ ʨʘʟʣʠʯʥʠ ʚʨʝʤʝʥʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ï 48 ʠ 72 ʯʘʩʘ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.8. ʅʘʙʣʶʜʘʚʘ ʩʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ 

ʠ ʧʨʠ ʪʨʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. U-266 ʠ OPM-2 ʩʝ ʦʪʢʨʦʷʚʘʪ ʢʘʪʦ ʧʦ-ʯʫʚʩʪʚʠʪʝʣʥʠ ʚ ʩʨʘʚ-

ʥʝʥʠʝ ʩ RPMI-8226. ɯʉ50 ʥʘ Melphalan ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ U-266 ʝ 32,4 (31,2 - 33,8) ÕM 

ʧʨʠ 48-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʠ 12,8 (10,8 - 15,2) ÕM ʧʨʠ 72-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ. ʉʲʦʪʚʝʪ-

ʥʠʪʝ ɯʉ50-ʩʪʦʡʥʦʩʪʠ ʧʨʠ OPM-2 ʩʘ 22,4 (20,7 - 24,2) ÕM ʧʨʠ 48-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʠ 

16,5 (14,8 - 18,5) ÕM ʧʨʠ 72-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ. ʄʝʣʬʘʣʘʥ, ʧʨʠʣʦʞʝʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷ 

50 ÕM ʟʘ 72 ʯʘʩʘ, ʧʦʩʪʠʛʘ ʧʦʯʪʠ ʧʲʣʥʦ ʫʥʠʱʦʞʘʚʘʥʝ ʥʘ ʢʣʝʪʢʠ OPM-2 ʠ ʜʦʚʝʞʜʘ ʙʨʦʷ 

ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʠʪʝ U-266 ʜʦ 16,7% ʦʪ ʪʦʟʠ ʚ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʢʦʥʪʨʦʣʘ. ɯʉ50 

ʥʘ Melphalan ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ RPMI-8226 ʝ 33,7 (29,8 - 38,1) ÕM ʧʨʠ 48-ʯʘʩʦʚʦ ʚʲʟ-

ʜʝʡʩʪʚʠʝ ʠ 37,0 (34,3 - 39,8) ÕM ʧʨʠ 72-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʝʦʙʭʦ-

ʜʠʤʘ ʟʘ ʧʲʣʥʦ ʫʥʠʱʦʞʘʚʘʥʝ ʥʘ ʪʝʟʠ ʢʣʝʪʢʠ ʝ ʦʢʦʣʦ 100 ÕM. 

ʇʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷʪ ʝʬʝʢʪ ʥʘ ʤʝʣʬʘʣʘʥʘ ʙʝʰʝ ʠʟʩʣʝʜʚʘʥ ʠ ʚʲʨʭʫ ʧʲʨʚʠʯʥʠ ʢʫʣʪʫʨʠ 

ʦʪ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ ʦʪ ʢʦʩʪʝʥ ʤʦʟʲʢ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ. ʂʣʝʪʢʠʪʝ 

ʙʷʭʘ ʠʟʣʦʞʝʥʠ ʥʘ Melphalan ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 6,25 ʜʦ 100 ÕM, ʧʨʠ ʚʨʝʤʝ ʥʘ ʚʲʟʜʝʡʩʪ-
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ʚʠʝ 72 ʯʘʩʘ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.9. ʅʘʙʣʶʜʘʚʘ ʩʝ ʢʦʥʮʝʥ-

ʪʨʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʩʨʝʱʫ ʢʣʝʪʢʠʪʝ ʦʪ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ. ɯʉ50 ʥʘ 

ʤʝʣʬʘʣʘʥʘ ʚʘʨʠʨʘ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʧʘʮʠʝʥʪʠ ʦʪ 13,5 ʜʦ 29,5 ÕM. 

 

 

ʌʠʛ. IV .6. ʎʠʪʦʪʦʢʩʠʯʥʦʩʪ ʥʘ ʜʠʘʨʩʝʥʦʚ ʪʨʠʦʢʩʠʜ ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ 

ʣʠʥʠʠ U-266, ʆPM-2 ʠ RPMI -8226. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ 

ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 48-ʠʷ (ʛʦʨʥʘʪʘ ʛʨʘʬʠʢʘ) ʠʣʠ 72-ʠʷ ʯʘʩ (ʜʦʣʥʘʪʘ ʛʨʘ-

ʬʠʢʘ) ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ As2O3. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟ-

ʯʠʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦ-

ʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠ-

ʪʝʣʥʠ ʠʥʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝ-

ʥʠʷ. 
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ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 
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ʌʠʛ. IV .7. ʎʠʪʦʪʦʢʩʠʯʥʦʩʪ ʥʘ ʜʠʘʨʩʝʥʦʚ ʪʨʠʦʢʩʠʜ ʩʧʨʷʤʦ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪ-

ʢʠ, ʠʟʦʣʠʨʘʥʠ ʦʪ ʢʦʩʪʝʥ ʤʦʟʲʢ ʥʘ ʧʘʮʠʝʥʪ ʩ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ 

ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦ-

ʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ As2O3. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ 

ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʘ 

ʧʦʣʫʯʝʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʘ ʠ IC50-ʩʪʦʡʥʦʩʪ ʩ 95%-ʜʦʚʝʨʠʪʝʣʝʥ ʠʥʪʝʨʚʘʣ. ɿʘ 

ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

 

ü ɹʝʥʜʘʤʫʩʪʠʥ (Bendamustine) 

ɹʝʰʝ ʠʟʩʣʝʜʚʘʥ ʝʬʝʢʪʲʪ ʥʘ ʙʝʥʜʘʤʫʩʪʠʥʘ ʚʲʨʭʫ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪ-

ʢʠ ʦʪ ʣʠʥʠʠʪʝ U-266, OPM-2 ʠ RPMI-8226. ɹʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʞʜʫ 12,5 ʠ 

200 ÕM ʠ ʜʚʝ ʨʘʟʣʠʯʥʠ ʚʨʝʤʝʥʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ï 48 ʠ 72 ʯʘʩʘ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.10. ʅʘʙʣʶʜʘʚʘ ʩʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤ ʮʠʪʦʪʦʢʩʠʯʝʥ 

ʝʬʝʢʪ ʠ ʧʨʠ ʪʨʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. U-266 ʩʝ ʦʪʢʨʦʷʚʘ ʢʘʪʦ ʥʘʡ-ʨʝʟʠʩʪʝʥʪʥʘ ʢʲʤ Ben-

damustine ʧʨʠ ʚʨʝʤʝ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ 48 ʯʘʩʘ ʠ ʥʘʡ-ʯʫʚʩʪʚʠʪʝʣʥʘ ʧʨʠ ʚʨʝʤʝ ʥʘ ʚʲʟʜʝʡʩʪ-

ʚʠʝ 72 ʯʘʩʘ ï ʩʲʦʪʚʝʪʥʠʪʝ ɯʉ50-ʩʪʦʡʥʦʩʪʠ ʩʘ 183,2 (173,1 - 193,8) ÕM ʠ 72,9 (66,1 - 80,5) 

ÕM. ɯʉ50-ʩʪʦʡʥʦʩʪʠʪʝ ʟʘ OPM-2 ʩʘ 122,5 (113,5 - 132,1) ÕM ʧʨʠ 48-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʠ 

200,6 (183,3 - 219,4) ÕM ʧʨʠ 72-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ, ʘ ʟʘ RPMI-8226 ï 122,4 (114,3 - 

131,2) ÕM ʧʨʠ 48-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʠ ʧʦʚʝʯʝ ʦʪ 200 ÕM ʧʨʠ 72-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ. 

72 ʯʘʩʘ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ ʥʠʩʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʥʜʘʤʫʩʪʠʥ (6,25 - 12,5 ÕM) ʩʝ ʥʘʙʣʶʜʘ-

ʚʘ ʧʦʚʠʰʝʥʘ ʧʨʦʣʠʬʝʨʘʮʠʷ ʥʘ ʢʣʝʪʢʠ OPM-2. 

ʇʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷʪ ʝʬʝʢʪ ʥʘ ʙʝʥʜʘʤʫʩʪʠʥʘ ʙʝʰʝ ʠʟʩʣʝʜʚʘʥ ʠ ʚʲʨʭʫ ʧʲʨʚʠʯʥʠ ʢʫʣ-

ʪʫʨʠ ʦʪ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ ʦʪ ʢʦʩʪʝʥ ʤʦʟʲʢ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ. ʂʣʝʪ-

ʢʠʪʝ ʙʷʭʘ ʠʟʣʦʞʝʥʠ ʥʘ Bendamustine ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 12,5 ʜʦ 200 ÕM, ʧʨʠ ʚʨʝʤʝ ʥʘ 

ʚʲʟʜʝʡʩʪʚʠʝ 72 ʯʘʩʘ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.11. ʅʘʙʣʶʜʘʚʘ ʩʝ 

ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʩʨʝʱʫ ʢʣʝʪʢʠʪʝ ʦʪ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ. 

ɯʉ50 ʥʘ ʤʝʣʬʘʣʘʥʘ ʚʘʨʠʨʘ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʧʘʮʠʝʥʪʠ ʦʪ 167 ʜʦ 200 ÕM. 
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ʌʠʛ. IV .8. ʎʠʪʦʪʦʢʩʠʯʥʦʩʪ ʥʘ Melphalan ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-

266, ʆPM-2 ʠ RPMI -8226. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝ-

ʪʦʜʘ ʥʘ Mosmann, ʥʘ 48-ʠʷ (ʛʦʨʥʘʪʘ ʛʨʘʬʠʢʘ) ʠʣʠ 72-ʠʷ ʯʘʩ (ʜʦʣʥʘʪʘ ʛʨʘʬʠʢʘ) 

ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ Melphalan. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟ-

ʯʠʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠ-

ʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠ-

ʪʝʣʥʠ ʠʥʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝ-

ʥʠʷ. 

 

ü ɹʦʨʪʝʟʦʤʠʙ (Bortezomib) 

ɹʝʰʝ ʠʟʩʣʝʜʚʘʥ ʝʬʝʢʪʲʪ ʥʘ ʙʦʨʪʝʟʦʤʠʙʘ ʚʲʨʭʫ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ 

ʦʪ ʣʠʥʠʠʪʝ U-266, OPM-2 ʠ RPMI-8226. ɹʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʞʜʫ 0,31 ʠ 10 

nM ʠ ʜʚʝ ʨʘʟʣʠʯʥʠ ʚʨʝʤʝʥʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ï 48 ʠ 72 ʯʘʩʘ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.12. ʅʘʙʣʶʜʘʚʘ ʩʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤ ʮʠʪʦʪʦʢʩʠʯʝʥ 

ʝʬʝʢʪ ʠ ʧʨʠ ʪʨʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. U-266 ʠ OPM-2 ʩʝ ʦʪʢʨʦʷʚʘʪ ʢʘʪʦ ʧʦ-ʯʫʚʩʪʚʠʪʝʣʥʠ ʚ 
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ʩʨʘʚʥʝʥʠʝ ʩ RPMI-8226. ɯʉ50 ʥʘ Bortezomib ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ U-266 ʝ 0,8 (1,1 - 0,6) 

nM ʧʨʠ 48-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʠ 1,6 (1,5 - 1,7) nM ʧʨʠ 72-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ. ʉʲʦʪʚʝʪ-

ʥʠʪʝ ɯʉ50-ʩʪʦʡʥʦʩʪʠ ʧʨʠ OPM-2 ʩʘ 1,9 (1,5 - 2,5) nM ʧʨʠ 48-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʠ 1,7 

(1,6 - 1,7) nM ʧʨʠ 72-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ. ɹʦʨʪʝʟʦʤʠʙ, ʧʨʠʣʦʞʝʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷ 5 nM 

ʟʘ 72 ʯʘʩʘ, ʧʦʩʪʠʛʘ ʧʦʯʪʠ ʧʲʣʥʦ ʫʥʠʱʦʞʘʚʘʥʝ ʥʘ ʪʝʟʠ ʜʚʘ ʚʠʜʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ. ɯʉ50 

ʥʘ Bortezomib ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ RPMI-8226 ʝ 2,9 (2,8 - 3,0) nM ʧʨʠ 48-ʯʘʩʦʚʦ ʚʲʟʜʝʡ-

ʩʪʚʠʝ ʠ 3,5 (3,4 - 3,6) nM ʧʨʠ 72-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʝʦʙʭʦʜʠʤʘ ʟʘ 

ʧʲʣʥʦ ʫʥʠʱʦʞʘʚʘʥʝ ʥʘ ʪʝʟʠ ʢʣʝʪʢʠ ʝ ʦʢʦʣʦ 10 nM. 

ʇʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷʪ ʝʬʝʢʪ ʥʘ ʙʦʨʪʝʟʦʤʠʙʘ ʙʝʰʝ ʠʟʩʣʝʜʚʘʥ ʠ ʚʲʨʭʫ ʧʲʨʚʠʯʥʘ ʢʫʣʪʫ-

ʨʘ ʦʪ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ ʦʪ ʢʦʩʪʝʥ ʤʦʟʲʢ ʥʘ ʧʘʮʠʝʥʪ ʩ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ. ʂʣʝʪʢʠʪʝ 

ʙʷʭʘ ʠʟʣʦʞʝʥʠ ʥʘ Bortezomib ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 0,63 ʜʦ 5 nM, ʧʨʠ ʚʨʝʤʝ ʥʘ ʚʲʟʜʝʡʩʪ-

ʚʠʝ 72 ʯʘʩʘ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.13. ʅʘʙʣʶʜʘʚʘ ʩʝ ʢʦʥʮʝʥ-

ʪʨʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʘ ʫʩʪʘʥʦʚʝʥʘʪʘ ɯʉ50 ʝ ʦʢʦʣʦ 6,9 nM. 

 

1.1.2. ʂʦʤʙʠʥʘʮʠʦʥʥʠ ʮʠʪʦʪʦʢʩʠʯʥʠ ʝʬʝʢʪʠ ʧʨʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʣʦ-

ʞʝʥʠʝ ʥʘ ʜʚʝ ʚʝʱʝʩʪʚʘ 

ɹʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʢʦʤʙʠʥʘʮʠʦʥʥʠʪʝ ʮʠʪʦʪʦʢʩʠʯʥʠ ʝʬʝʢʪʠ ʧʨʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʣʦ-

ʞʝʥʠʝ ʥʘ ʜʚʝ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ ʩ ʫʩʪʘʥʦʚʝʥʦ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʦ ʜʝʡʩʪʚʠʝ. ʀʟʩʣʝʜʚʘ-

 

ʌʠʛ. IV .9. ʎʠʪʦʪʦʢʩʠʯʥʦʩʪ ʥʘ Melphalan ʩʧʨʷʤʦ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ, ʠʟʦʣʠʨʘ-

ʥʠ ʦʪ ʢʦʩʪʝʥ ʤʦʟʲʢ ʥʘ ʧʘʮʠʝʥʪ ʩ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ-

ʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝʪʠ-

ʨʘʥʝ ʩ Melphalan. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠ-

ʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ 

ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯ-

ʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

 

0 10 20 30 40 50 60 70 80 90 100 110
0

10

20

30

40

50

60

70

80

90

100

110
ʇʘʮʠʝʥʪ 1

ʇʘʮʠʝʥʪ 3

ʇʘʮʠʝʥʪ 2

IC50 = 29,5 (26,0 - 33,4) M

IC50 = 26,6 (22,8 - 31,0) M

IC50 = 13,5 (11,4 - 16,0) M

ʂʦʥʮʝʥʪʨʘʮʠʷ,M

%
 
ʥ
ʘ
 
ʧ
ʨ
ʝ
ʞ
ʠ
ʚ
ʝ
ʣ
ʠ
ʪ
ʝ
 
ʢ
ʣ
ʝ
ʪ
ʢ
ʠ



IV. ʈʝʟʫʣʪʘʪʠ ï ʂʣʝʪʲʯʥʠ ʝʬʝʢʪʠ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ ʠ ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʚʝʱʝʩʪʚʘ 

163 
 

ʥʠʷʪʘ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ in vitro ʚʲʨʭʫ ʢʣʝʪʲʯʥʠʪʝ ʣʠʥʠʠ U-266, OPM-2 ʠ RPMI-8226. 

ɺʨʝʤʝʪʦ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʚ ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʙʝʰʝ 72 ʯʘʩʘ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Erufosine ʠ Melphalan ʩʘ ʧʨʝʜ-

ʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.14. ɺʠʞʜʘ ʩʝ, ʯʝ ʚʲʨʭʫ ʢʣʝʪʢʠ U-266 ʥʷʢʦʠ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ ʥʘ ʪʘʟʠ 

ʢʦʤʙʠʥʘʮʠʷ (10 ÕM Erufosine + 5 ʠʣʠ 10 ÕM Melphalan) ʠʤʘʪ ʧʦ-ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ 

ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝ-

ʱʝʩʪʚʘ (P < 0,01). ɺ ʝʜʠʥʠʷ ʦʪ ʪʝʟʠ ʩʣʫʯʘʠ (10 ÕM Erufosine + 10 ÕM Melphalan) ʨʘʟʣʠ-  

 

 

ʌʠʛ. IV .10. ʎʠʪʦʪʦʢʩʠʯʥʦʩʪ ʥʘ Bendamustine ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠ-

ʥʠʠ U-266, ʆPM-2 ʠ RPMI -8226. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ 

ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 48-ʠʷ (ʛʦʨʥʘʪʘ ʛʨʘʬʠʢʘ) ʠʣʠ 72-ʠʷ ʯʘʩ (ʜʦʣʥʘʪʘ 

ʛʨʘʬʠʢʘ) ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ Bendamustine. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ 

ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝ-

ʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡʥʦʩʪʠ ʩ 

95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨ-

ʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 
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ʌʠʛ. IV .11. ʎʠʪʦʪʦʢʩʠʯʥʦʩʪ ʥʘ Bendamustine ʩʧʨʷʤʦ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ, ʠʟʦ-

ʣʠʨʘʥʠ ʦʪ ʢʦʩʪʝʥ ʤʦʟʲʢ ʥʘ ʧʘʮʠʝʥʪ ʩ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝ-

ʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ 

ʪʨʝʪʠʨʘʥʝ ʩ Bendamustine. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ 

ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʘ 

ʧʦʣʫʯʝʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥʪʝʨʚʘʣʠ. 

ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

 

ʢʘʪʘ ʝ ʦʩʦʙʝʥʦ ʛʦʣʷʤʘ (26,5% ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ ʧʨʠ ʦʯʘʢʚʘʥʠ 43,4%) ʠ ʦʪʛʦʚʘʨʷ ʥʘ 

ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʊʦʯʥʦ ʦʙʨʘʪʥʦ, ʚʲʨʭʫ ʢʣʝʪʢʠ 

OPM-2 ʥʷʢʦʠ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ ʥʘ ʢʦʤʙʠʥʘʮʠʷʪʘ (5 ÕM Erufosine + 5 ʠʣʠ 10 ÕM Mel-

phalan) ʠʤʘʪ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠ-

ʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01). ɺ ʝʜʠʥʠʷ ʦʪ ʪʝʟʠ ʩʣʫʯʘʠ (5 ÕM 

Erufosine + 5 ÕM Melphalan) ʨʘʟʣʠʢʘʪʘ ʝ ʧʦ-ʛʦʣʷʤʘ ʠ ʦʪʛʦʚʘʨʷ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ 

ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɺʲʨʭʫ ʢʣʝʪʢʠ RPMI-8226 ʥʷʢʦʠ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ ʥʘ 

ʢʦʤʙʠʥʘʮʠʷʪʘ (5 ÕM Erufosine + 10 ÕM Melphalan) ʠʤʘʪ ʧʦ-ʛʦʣʷʤ, ʘ ʜʨʫʛʠ (2,5 ÕM Eru-

fosine + 5 ʠʣʠ 10 ÕM Melphalan) ï ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ 

ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Erufosine ʠ Bendamustine ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.15. ɺʠʞʜʘ ʩʝ, ʯʝ ʚʲʨʭʫ ʢʣʝʪʢʠ RPMI-8226 ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ 

ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ ʥʘ ʪʘʟʠ ʢʦʤʙʠʥʘʮʠʷ (2,5 ʠʣʠ 5 ÕM Erufosine + 75 ʠʣʠ 150 ÕM Benda-

mustine) ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢ-

ʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01). ɺ ʝʜʠʥʠʷ ʦʪ ʪʝʟʠ 

ʩʣʫʯʘʠ (5 ÕM Erufosine + 150 ÕM Bendamustine) ʨʘʟʣʠʢʘʪʘ ʝ ʦʩʦʙʝʥʦ ʛʦʣʷʤʘ (29,1% 

ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ ʧʨʠ ʦʯʘʢʚʘʥʠ 48,1%) ʠ ʦʪʛʦʚʘʨʷ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʩʠʥʝʨʛʠ-

ʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɺʲʨʭʫ ʢʣʝʪʢʠ U-266 ʧʦʚʝʯʝʪʦ ʠʟʩʣʝʜʚʘʥʠ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ (20 

ÕM Erufosine + 50 ʠʣʠ 100 ÕM Bendamustine; 10 ÕM Erufosine + 100 ÕM Bendamustine) 

ʩʲʱʦ ʠʤʘʪ ʧʦ-ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚ-
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ʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,05). ɺʲʨʭʫ ʢʣʝʪʢʠ OPM-2 ʝʜʥʘ ʦʪ ʠʟ-

ʩʣʝʜʚʘʥʠʪʝ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ (2,5 ÕM Erufosine + 100 ÕM Bendamustine) ʠʤʘ ʧʦ-ʤʘʣʲʢ 

ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01). ɺ ʦʩʪʘʥʘʣʠʪʝ ʩʣʫʯʘʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʘʜʠʪʠʚʥʦʩʪ ʥʘ 

ʝʬʝʢʪʠʪʝ. 

ʅʘ ʬʠʛ. IV.16. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

Erufosine ʠ Bortezomib. ɺʠʞʜʘ ʩʝ, ʯʝ ʚʲʨʭʫ ʢʣʝʪʢʠ RPMI-8226 ʥʷʢʦʠ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ  

 

ʌʠʛ. IV .12. ʎʠʪʦʪʦʢʩʠʯʥʦʩʪ ʥʘ Bortezomib ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ 

U-266, ʆPM-2 ʠ RPMI -8226. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-

ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 48-ʠʷ (ʛʦʨʥʘʪʘ ʛʨʘʬʠʢʘ) ʠʣʠ 72-ʠʷ ʯʘʩ (ʜʦʣʥʘʪʘ ʛʨʘʬʠʢʘ) 

ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ Bortezomib. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟ-

ʯʠʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦ-

ʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠ-

ʪʝʣʥʠ ʠʥʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝ-

ʥʠʷ. 
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ʌʠʛ. IV .13. ʎʠʪʦʪʦʢʩʠʯʥʦʩʪ ʥʘ Bortezomib ʩʧʨʷʤʦ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ, ʠʟʦʣʠ-

ʨʘʥʠ ʦʪ ʢʦʩʪʝʥ ʤʦʟʲʢ ʥʘ ʧʘʮʠʝʥʪ ʩ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪ-

ʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝ-

ʪʠʨʘʥʝ ʩ Bortezomib. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝ-

ʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʘ 

ʧʦʣʫʯʝʥʠ ʧʨʝʜʩʪʘʚʝʥaʪa ʛʨʘʬʠʢa ʠ IC50-ʩʪʦʡʥʦʩʪ ʩ 95%-ʜʦʚʝʨʠʪʝʣeʥ ʠʥʪʝʨʚʘʣ. ɿʘ 

ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

 

ʥʘ ʪʘʟʠ ʢʦʤʙʠʥʘʮʠʷ (5 nM Bortezomib + 2,5 ʠʣʠ 5 ÕM Erufosine) ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-

ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01). ʈʘʟʣʠʢʠʪʝ ʩʘ ʛʦʣʝʤʠ (10,8% ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ 

ʧʨʠ ʦʯʘʢʚʘʥʠ 39,6% ʚ ʧʲʨʚʠʷ ʩʣʫʯʘʡ ʠ 0% ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ ʧʨʠ ʦʯʘʢʚʘʥʠ 14,4% ʚʲʚ 

ʚʪʦʨʠʷ ʩʣʫʯʘʡ) ʠ ʦʪʛʦʚʘʨʷʪ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ɸʥʘʣʦʛʠʯʥʠ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-266 (20 ÕM Erufosine + 2 nM 

Bortezomib) ʠ OPM-2 (2,5 ÕM Erufosine + 2 nM Bortezomib). ʇʨʠ ʪʝʟʠ ʜʚʝ ʢʣʝʪʲʯʥʠ ʣʠ-

ʥʠʠ ʦʙʘʯʝ ʠʤʘ ʠ ʩʣʫʯʘʠ, ʢʦʛʘʪʦ ʦʪʯʝʪʝʥʠʷʪ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʝ ʤʘʣʢʦ ʧʦ-ʤʘʣʲʢ ʦʪ 

ʦʯʘʢʚʘʥʠʷ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (20 ÕM Erufosine + 4 

nM Bortezomib ʧʨʠ ʢʣʝʪʢʠ U-266; 5 ÕM Erufosine + 1 nM Bortezomib ʧʨʠ ʢʣʝʪʢʠ OPM-2; 

P < 0,05). 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Erufosine ʠ ʢʫʨʢʫʤʠʥ ʩʘ ʧʨʝʜ-

ʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.17. ɺʠʞʜʘ ʩʝ, ʯʝ ʚʲʨʭʫ ʢʣʝʪʢʠ OPM-2 ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʜʦʟʦʚʠ ʚʘ-

ʨʠʘʮʠʠ ʥʘ ʪʘʟʠ ʢʦʤʙʠʥʘʮʠʷ (2,5 ʠʣʠ 5 ÕM Erufosine + 2,5 ʠʣʠ 5 ÕM ʢʫʨʢʫʤʠʥ) ʠʤʘʪ ʟʥʘ-

ʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01 ʟʘ ʩʣʫʯʘʠʪʝ ʩ 5 ÕM ʢʫʨʢʫʤʠʥ; P < 0,05 

ʟʘ ʩʣʫʯʘʠʪʝ ʩ 2,5 ÕM ʢʫʨʢʫʤʠʥ). ɺ ʥʷʢʦʠ ʦʪ ʪʝʟʠ ʩʣʫʯʘʠ (2,5 ÕM Erufosine + 5 ÕM ʢʫʨ-

ʢʫʤʠʥ; 5 ÕM Erufosine + 2,5 ʠʣʠ 5 ÕM ʢʫʨʢʫʤʠʥ) ʨʘʟʣʠʢʘʪʘ ʝ ʦʩʦʙʝʥʦ ʛʦʣʷʤʘ ʠ ʦʪʛʦʚʘʨʷ 

ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɺʲʨʭʫ ʢʣʝʪʢʠ RPMI-8226  
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ʌʠʛ. IV .14. ʂʦʤʙʠʥʠʨʘʥʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʦʩʪ ʥʘ Erufosine ʠ Melphalan 

ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠ-

ʥʠʠ U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝʜʘ-

ʪʘ) ʠ RPMI -8226 (ʜʦʣʫ). ʇʨʝʞʠʚʷʝ-

ʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ 

ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 72-

ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʪʨʝʪʠʨʘ-

ʥʝ ʩ Erufosine ʠ Melphalan. ʇʨʦʮʝʥ-

ʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠ-

ʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪ-

ʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ɹʣʝʜʦʞʲʣ-

ʪʠʪʝ ʩʪʲʣʙʯʝʪʘ ʠʟʦʙʨʘʟʷʚʘʪ ʝʢʩʧʝ-

ʨʠʤʝʥʪʘʣʥʦ ʧʦʣʫʯʝʥʠ ʨʝʟʫʣʪʘʪʠ, ʘ 

ʢʘʬ ʚ̫ʠʪʝ ʩʪʲʣʙʯʝʪʘ ï ʦʯʘʢʚʘʥʠ 

ʩʪʦʡʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʘʜʠʪʠ-

ʚʝʥ ʝʬʝʢʪ. ʇʦʢʘʟʘʥʠ ʩʘ ʠ ʩʲʦʪʚʝʪ-

ʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

ʃʝʛʝʥʜʘ: 

E ï Erufosine; 

M ï Melphalan; 

ʝʜʥʘ ʟʚʝʟʜʠʯʢʘ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,05) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

ʜʚʝ ʟʚʝʟʜʠʯʢʠ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,01) ʤʝʞʜʫ ʩʲ-

ʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

S ï ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ 

ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ             

(SFA+B(ʥʘʙʣ.) Ò 0,7 Ĭ SFA+B(ʦʯ.)); 

A ï ʘʥʪʘʛʦʥʠʟʲʤ                     

(SFA+B(ʥʘʙʣ.) Ó 1,3 Ĭ SFA+B(ʦʯ.)). 
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ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 
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ʌʠʛ. IV .15. ʂʦʤʙʠʥʠʨʘʥʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʦʩʪ ʥʘ Erufosine ʠ Bendamus-

tine ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ 

ʣʠʥʠʠ U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝ-

ʜʘʪʘ) ʠ RPMI -8226 (ʜʦʣʫ). ʇʨʝʞʠ-

ʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝ-

ʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 

72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʪʨʝ-

ʪʠʨʘʥʝ ʩ Erufosine ʠ Bendamustine. 

ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ 

ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ 

ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ɹʣʝʜʦ-

ʞʲʣʪʠʪʝ ʩʪʲʣʙʯʝʪʘ ʠʟʦʙʨʘʟʷʚʘʪ ʝʢ-

ʩʧʝʨʠʤʝʥʪʘʣʥʦ ʧʦʣʫʯʝʥʠ ʨʝʟʫʣʪʘ-

ʪʠ, ʘ ʢʘʬʷʚʠʪʝ ʩʪʲʣʙʯʝʪʘ ï ʦʯʘʢʚʘ-

ʥʠ ʩʪʦʡʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʘʜʠ-

ʪʠʚʝʥ ʝʬʝʢʪ. ʇʦʢʘʟʘʥʠ ʩʘ ʠ ʩʲʦʪʚʝ-

ʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

ʃʝʛʝʥʜʘ: 

E ï Erufosine; 

Bnd ï Bendamustine; 

ʝʜʥʘ ʟʚʝʟʜʠʯʢʘ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,05) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

ʜʚʝ ʟʚʝʟʜʠʯʢʠ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,01) ʤʝʞʜʫ ʩʲ-

ʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

S ï ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ 

ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ             

(SFA+B(ʥʘʙʣ.) Ò 0,7 Ĭ SFA+B(ʦʯ.)). 
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ʌʠʛ. IV .16. ʂʦʤʙʠʥʠʨʘʥʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʦʩʪ ʥʘ Erufosine ʠ Bortezomib 

ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠ-

ʥʠʠ U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝ-

ʜʘʪʘ) ʠ RPMI -8226 (ʜʦʣʫ). ʇʨʝʞʠ-

ʚʝ̫ʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝ-

ʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 

72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ 

ʪʨʝʪʠʨʘʥʝ ʩ Erufosine ʠ Bortezomib. 

ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ 

ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ 

ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ɹʣʝʜʦ-

ʞʲʣʪʠʪʝ ʩʪʲʣʙʯʝʪʘ ʠʟʦʙʨʘʟʷʚʘʪ ʝʢ-

ʩʧʝʨʠʤʝʥʪʘʣʥʦ ʧʦʣʫʯʝʥʠ ʨʝʟʫʣʪʘ-

ʪʠ, ʘ ʢʘʬʷʚʠʪʝ ʩʪʲʣʙʯʝʪʘ ï ʦʯʘʢ-

ʚʘʥʠ ʩʪʦʡʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ 

ʘʜʠʪʠʚʝʥ ʝʬʝʢʪ. ʇʦʢʘʟʘʥʠ ʩʘ ʠ ʩʲ-

ʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

ʃʝʛʝʥʜʘ: 

E ï Erufosine; 

Brt  ï Bortezomib; 

ʝʜʥʘ ʟʚʝʟʜʠʯʢʘ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,05) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

ʜʚʝ ʟʚʝʟʜʠʯʢʠ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,01) ʤʝʞʜʫ ʩʲ-

ʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

S ï ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ 

ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ             

(SFA+B(ʥʘʙʣ.) Ò 0,7 Ĭ SFA+B(ʦʯ.)). 
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ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 
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ʥʷʢʦʠ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ (5 ÕM Erufosine + 5 ʠʣʠ 10 ÕM ʢʫʨʢʫʤʠʥ) ʩʲʱʦ 

ʠʤʘʪ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01) ʠ ʦʪʥʦʚʦ ʩʘ ʠʟʧʲʣʥʝʥʠ ʢʨʠʪʝʨʠʠʪʝ ʟʘ 

ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɺ ʦʩʪʘʥʘʣʠʪʝ ʩʣʫʯʘʠ ʧʨʠ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ, ʢʘʢʪʦ ʠ 

ʚʲʚ ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʧʨʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ U-266, ʩʝ ʥʘʙʣʶʜʘʚʘ ʘʜʠʪʠʚʥʦʩʪ ʥʘ ʮʠʪʦʪʦʢʩʠʯ-

ʥʠʪʝ ʝʬʝʢʪʠ ʥʘ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ. 

ʅʘ ʬʠʛ. IV.18. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

Erufosine ʠ As2O3. ɺʠʞʜʘ ʩʝ, ʯʝ ʚʲʨʭʫ ʢʣʝʪʢʠ RPMI-8226 ʥʷʢʦʠ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ ʥʘ ʪʘ-

ʟʠ ʢʦʤʙʠʥʘʮʠʷ (2,5 ÕM Erufosine + 1 ʠʣʠ 2 ÕM As2O3) ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʷʤ ʮʠʪʦ-

ʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01). ʈʘʟʣʠʢaʪa ʚʲʚ ʚʪʦʨʠʷ ʩʣʫʯʘʡ (2 ÕM As2O3) ʝ ʛʦʣʷʤʘ (33,7% 

ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ ʧʨʠ ʦʯʘʢʚʘʥʠ 53,4%) ʠ ʦʪʛʦʚʘʨʷ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʩʠʥʝʨʛʠ-

ʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɺ ʜʨʫʛʘ ʜʦʟʦʚʘ ʚʘʨʠʘʮʠʷ ʦʙʘʯʝ (5 ÕM Erufosine + 1 ÕM As2O3), 

ʥʘʙʣʶʜʘʚʘʥʠʷʪ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʲʢ ʦʪ ʘʜʠʪʠʚʥʠʷ (P < 0,01) ʠ ʩʘ 

ʠʟʧʲʣʥʝʥʠ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɺʲʨʭʫ ʢʣʝʪʢʠ U-266 ʥʷʢʦʠ 

ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ (2 ÕM As2O3 + 10 ʠʣʠ 20 ÕM Erufosine) ʩʲʱʦ ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘ-

ʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01), ʧʨʠ ʢʦʝʪʦ ʩʲʱʦ ʩʘ ʠʟʧʲʣʥʝʥʠ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʘʥʪʘ-

ʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɺ ʦʩʪʘʥʘʣʠʪʝ ʩʣʫʯʘʠ ʧʨʠ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ, ʢʘʢʪʦ ʠ ʚʲʚ 

ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʧʨʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ OPM-2, ʩʝ ʥʘʙʣʶʜʘʚʘ ʘʜʠʪʠʚʥʦʩʪ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠ-

ʪʝ ʝʬʝʢʪʠ ʥʘ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʢʫʨʢʫʤʠʥ ʠ Melphalan ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.19. ɺʠʞʜʘ ʩʝ, ʯʝ ʚʲʨʭʫ ʢʣʝʪʢʠ U-266 ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʜʦʟʦʚʠ 

ʚʘʨʠʘʮʠʠ ʥʘ ʪʘʟʠ ʢʦʤʙʠʥʘʮʠʷ (5 ʠʣʠ 10 ÕM ʢʫʨʢʫʤʠʥ + 5 ʠʣʠ 10 ÕM Melphalan) ʠʤʘʪ 

ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚ-

ʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01). ɺ ʝʜʠʥ ʦʪ ʪʝʟʠ ʩʣʫʯʘʠ (10 ÕM ʢʫʨ-

ʢʫʤʠʥ + 10 ÕM Melphalan) ʨʘʟʣʠʢʘʪʘ ʝ ʦʩʦʙʝʥʦ ʛʦʣʷʤʘ (30,1% ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ ʧʨʠ 

ʦʯʘʢʚʘʥʠ 70,4%) ʠ ʦʪʛʦʚʘʨʷ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ʂʦʤʙʠʥʘʮʠʦʥʥʠʪʝ ʮʠʪʦʪʦʢʩʠʯʥʠ ʝʬʝʢʪʠ ʩʨʝʱʫ ʢʣʝʪʢʠ OPM-2 ʠ RPMI-8226, ʧʨʠ ʚʩʠʯʢʠ 

ʠʟʩʣʝʜʚʘʥʠ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ, ʩʘ ʨʘʚʥʠ ʠʣʠ ʤʥʦʛʦ ʙʣʠʟʢʠ ʜʦ ʦʯʘʢʚʘʥʠʪʝ ʧʨʠ ʘʜʠʪʠʚʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ. 

ʅʘ ʬʠʛ. IV.20. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

ʢʫʨʢʫʤʠʥ ʠ Bendamustine. ɺʠʞʜʘ ʩʝ, ʯʝ ʚʲʨʭʫ ʢʣʝʪʢʠ U-266 ʠ RPMI-8226 ʚʩʠʯʢʠ ʠʟ-

ʩʣʝʜʚʘʥʠ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ ʥʘ ʪʘʟʠ ʢʦʤʙʠʥʘʮʠʷ (5 ʠʣʠ 10 ÕM ʢʫʨʢʫʤʠʥ + 50 ʠʣʠ 100 ÕM  
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ʌʠʛ. IV .17. ʂʦʤʙʠʥʠʨʘʥʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʦʩʪ ʥʘ Erufosine ʠ ʢʫʨʢʫʤʠʥ 

ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠ-

ʥʠʠ U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝʜʘ-

ʪʘ) ʠ RPMI -8226 (ʜʦʣʫ). ʇʨʝʞʠʚ-̫

ʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ 

ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 72-

ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʪʨʝʪʠʨʘ-

ʥʝ ʩ Erufosine ʠ ʢʫʨʢʫʤʠʥ. ʇʨʦʮʝʥ-

ʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠ-

ʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪ-

ʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ɹʣʝʜʦʞʲʣ-

ʪʠʪʝ ʩʪʲʣʙʯʝʪʘ ʠʟʦʙʨʘʟʷʚʘʪ ʝʢʩʧʝ-

ʨʠʤʝʥʪʘʣʥʦ ʧʦʣʫʯʝʥʠ ʨʝʟʫʣʪʘʪʠ, ʘ 

ʢʘʬʷʚʠʪʝ ʩʪʲʣʙʯʝʪʘ ï ʦʯʘʢʚʘʥʠ 

ʩʪʦʡʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʘʜʠʪʠ-

ʚʝʥ ʝʬʝʢʪ. ʇʦʢʘʟʘʥʠ ʩʘ ʠ ʩʲʦʪʚʝʪ-

ʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

ʃʝʛʝʥʜʘ: 

E ï Erufosine; 

C ï ʢʫʨʢʫʤʠʥ; 

ʝʜʥʘ ʟʚʝʟʜʠʯʢʘ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,05) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

ʜʚʝ ʟʚʝʟʜʠʯʢʠ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,01) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

A ï ʘʥʪʘʛʦʥʠʟʲʤ                     

(SFA+B(ʥʘʙʣ.) Ó 1,3 Ĭ SFA+B(ʦʯ.)). 
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ʌʠʛ. IV .18. ʂʦʤʙʠʥʠʨʘʥʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʦʩʪ ʥʘ Erufosine ʠ As2O3 ʩʧʨʷ-

ʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-

266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝʜʘʪʘ) ʠ 

RPMI -8226 (ʜʦʣʫ). ʇʨʝʞʠʚʷʝʤʦʩʪ-

ʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ 

ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 72-ʠʷ 

ʯʘʩ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʪʨʝʪʠʨʘʥʝ ʩ 

Erufosine ʠ As2O3. ʇʨʦʮʝʥʪʲʪ ʥʘ 

ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ 

ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, 

ʧʨʠʝʪʘ ʟʘ 100%. ɹʣʝʜʦʞʲʣʪʠʪʝ 

ʩʪʲʣʙʯʝʪʘ ʠʟʦʙʨʘʟʷʚʘʪ ʝʢʩʧʝʨʠ-

ʤʝʥʪʘʣʥʦ ʧʦʣʫʯʝʥʠ ʨʝʟʫʣʪʘʪʠ, ʘ 

ʢʘʬʷʚʠʪʝ ʩʪʲʣʙʯʝʪʘ ï ʦʯʘʢʚʘʥʠ 

ʩʪʦʡʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʘʜʠʪʠ-

ʚʝʥ ʝʬʝʢʪ. ʇʦʢʘʟʘʥʠ ʩʘ ʠ ʩʲʦʪʚʝʪ-

ʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

ʃʝʛʝʥʜʘ: 

E ï Erufosine; 

ɸʊʆ ï As2O3; 

ʜʚʝ ʟʚʝʟʜʠʯʢʠ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,01) ʤʝʞʜʫ 

ʩʦ̡ʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

S ï ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʧʦʪʝʥʮʠʨʘʥʝ 

ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ              

(SFA+B(ʥʘʙʣ.) Ò 0,7 Ĭ SFA+B(ʦʯ.)); 

A ï ʘʥʪʘʛʦʥʠʟʲʤ                        

(SFA+B(ʥʘʙʣ.) Ó 1,3 Ĭ SFA+B(ʦʯ.)). 
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ʌʠʛ. IV .19. ʂʦʤʙʠʥʠʨʘʥʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʦʩʪ ʥʘ ʢʫʨʢʫʤʠʥ ʠ Melphalan 

ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠ-

ʥʠʠ U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝʜʘ-

ʪʘ) ʠ RPMI -8226 (ʜʦʣʫ). ʇʨʝʞʠʚʷ-

ʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ 

ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 72-

ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʪʨʝʪʠʨʘ-

ʥʝ ʩ ʢʫʨʢʫʤʠʥ ʠ Melphalan. ʇʨʦ-

ʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ 

ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ 

ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ɹʣʝʜʦ-

ʞʲʣʪʠʪʝ ʩʪʲʣʙʯʝʪʘ ʠʟʦʙʨʘʟʷʚʘʪ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʧʦʣʫʯʝʥʠ ʨʝʟʫʣ-

ʪʘʪʠ, ʘ ʢʘʬʷʚʠʪʝ ʩʪʲʣʙʯʝʪʘ ï ʦʯʘʢ-

ʚʘʥʠ ʩʪʦʡʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ 

ʘʜʠʪʠʚʝʥ ʝʬʝʢʪ. ʇʦʢʘʟʘʥʠ ʩʘ ʠ ʩʲ-

ʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

ʃʝʛʝʥʜʘ: 

C ï ʢʫʨʢʫʤʠʥ; 

M ï Melphalan; 

ʝʜʥʘ ʟʚʝʟʜʠʯʢʘ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,05) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

ʜʚʝ ʟʚʝʟʜʠʯʢʠ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,01) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

S ï ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ 

ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ             

(SFA+B(ʥʘʙʣ.) Ò 0,7 Ĭ SFA+B(ʦʯ.)). 

 

U-266

ʂ
ʦ
ʥ
ʪ
ʨ
ʦ
ʣ
ʘ

M

C
, 5

 
M

C
, 1

0 
M

M
, 5

 
M

M
, 1

0 
M

M
 +

 M
, 5

 

C
, 5

 

M

M
 +

 M
, 1

0 

C
, 5

 

M

M
 +

 M
, 5

 

C
, 1

0 

M

M
 +

 M
, 1

0 

C
, 1

0 

0

10

20

30

40

50

60

70

80

90

100

110

S
**

**
**

**

%
 
ʥ
ʘ
 
ʧ
ʨ
ʝ
ʞ
ʠ
ʚ
ʝ
ʣ
ʠ
ʪ
ʝ
 
ʢ
ʣ
ʝ
ʪ
ʢ
ʠ

OPM-2

ʂ
ʦ
ʥ
ʪ
ʨ
ʦ
ʣ
ʘ

M

C
, 2

,5
 

M

C
, 5

 
M

M
, 1

0 
M

M
 +

 M
, 1

0 

C
, 2

,5
 

M

M
 +

 M
, 1

0 

C
, 5

 

0

10

20

30

40

50

60

70

80

90

100

110

*

%
 
ʥ
ʘ
 
ʧ
ʨ
ʝ
ʞ
ʠ
ʚ
ʝ
ʣ
ʠ
ʪ
ʝ
 
ʢ
ʣ
ʝ
ʪ
ʢ
ʠ

RPMI-8226

ʂ
ʦ
ʥ
ʪ
ʨ
ʦ
ʣ
ʘ

M

C
, 5

 
M

C
, 1

0 
M

M
, 5

 
M

M
, 1

0 
M

M
 +

 M
, 5

 

C
, 5

 

M

M
 +

 M
, 1

0 

C
, 5

 

M

M
 +

 M
, 5

 

C
, 1

0 

M

M
 +

 M
, 1

0 

C
, 1

0 

0

10

20

30

40

50

60

70

80

90

100

110

ʥʘʙʣʶʜʘʚʘʥʠ ʩʪʦʡʥʦʩʪʠ

ʦʯʘʢʚʘʥʠ ʩʪʦʡʥʦʩʪʠ

%
 
ʥ
ʘ
 
ʧ
ʨ
ʝ
ʞ
ʠ
ʚ
ʝ
ʣ
ʠ
ʪ
ʝ
 
ʢ
ʣ
ʝ
ʪ
ʢ
ʠ



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 

174 
 

 

ʌʠʛ. IV .20. ʂʦʤʙʠʥʠʨʘʥʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʦʩʪ ʥʘ ʢʫʨʢʫʤʠʥ ʠ Bendamus-

tine ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ 

ʣʠʥʠʠ U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ 

ʩʨʝʜʘʪʘ) ʠ RPMI -8226 (ʜʦʣʫ). ʇʨʝ-

ʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝ-

ʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mos-

mann, ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʚʨʝ-

ʤʝʥʥʦ ʪʨʝʪʠʨʘʥʝ ʩ ʢʫʨʢʫʤʠʥ ʠ 

Bendamustine. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝ-

ʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ 

ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, 

ʧʨʠʝʪʘ ʟʘ 100%. ɹʣʝʜʦʞʲʣʪʠʪʝ 

ʩʪʲʣʙʯʝʪʘ ʠʟʦʙʨʘʟʷʚʘʪ ʝʢʩʧʝʨʠ-

ʤʝʥʪʘʣʥʦ ʧʦʣʫʯʝʥʠ ʨʝʟʫʣʪʘʪʠ, ʘ 

ʢʘʬʷʚʠʪʝ ʩʪʲʣʙʯʝʪʘ ï ʦʯʘʢʚʘʥʠ 

ʩʪʦʡʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʘʜʠʪʠ-

ʚʝʥ ʝʬʝʢʪ. ʇʦʢʘʟʘʥʠ ʩʘ ʠ ʩʲʦʪʚʝʪ-

ʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

ʃʝʛʝʥʜʘ: 

C ï ʢʫʨʢʫʤʠʥ; 

Bnd ï Bendamustine; 

ʝʜʥʘ ʟʚʝʟʜʠʯʢʘ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,05) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

ʜʚʝ ʟʚʝʟʜʠʯʢʠ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,01) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

S ï ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ 

ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ             

(SFA+B(ʥʘʙʣ.) Ò 0,7 Ĭ SFA+B(ʦʯ.)). 
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Bendamustine ʟʘ ʢʣʝʪʢʠ U-266; 5 ʠʣʠ 10 ÕM ʢʫʨʢʫʤʠʥ + 100 ʠʣʠ 200 ÕM Bendamustine 

ʟʘ ʢʣʝʪʢʠ RPMI-8226) ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦ-

ʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01). ɺʲʚ 

ʚʩʠʯʢʠ ʪʝʟʠ ʩʣʫʯʘʠ ʨʘʟʣʠʢʘʪʘ ʝ ʛʦʣʷʤʘ ʠ ʦʪʛʦʚʘʨʷ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʩʠʥʝʨʛʠʩ-

ʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ, ʧʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ U-266 e: 

19,6% ʚʤʝʩʪʦ ʦʯʘʢʚʘʥʠ 33,7% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 5 ÕM ʢʫʨʢʫʤʠʥ + 50 ÕM Bendamustine; 

19,9% ʚʤʝʩʪʦ ʦʯʘʢʚʘʥʠ 29,5% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 5 ÕM ʢʫʨʢʫʤʠʥ + 100 ÕM Bendamustine; 

6,8% ʚʤʝʩʪʦ ʦʯʘʢʚʘʥʠ 23,4% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 10 ÕM ʢʫʨʢʫʤʠʥ + 50 ÕM Bendamustine; 

7,1% ʚʤʝʩʪʦ ʦʯʘʢʚʘʥʠ 20,5% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 10 ÕM ʢʫʨʢʫʤʠʥ + 100 ÕM Bendamustine. 

ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ RPMI-8226 ʝ: 52,2% ʚʤʝʩʪʦ ʦʯʘʢʚʘʥʠ 103,6% ʩʣʝʜ 

ʪʨʝʪʠʨʘʥʝ ʩ 5 ÕM ʢʫʨʢʫʤʠʥ + 100 ÕM Bendamustine; 2,3% ʚʤʝʩʪʦ ʦʯʘʢʚʘʥʠ 34,6% ʩʣʝʜ 

ʪʨʝʪʠʨʘʥʝ ʩ 5 ÕM ʢʫʨʢʫʤʠʥ + 200 ÕM Bendamustine; 3,7% ʚʤʝʩʪʦ ʦʯʘʢʚʘʥʠ 84,9% ʩʣʝʜ 

ʪʨʝʪʠʨʘʥʝ ʩ 10 ÕM ʢʫʨʢʫʤʠʥ + 100 ÕM Bendamustine; 3,5% ʚʤʝʩʪʦ ʦʯʘʢʚʘʥʠ 28,3% ʩʣʝʜ 

ʪʨʝʪʠʨʘʥʝ ʩ 10 ÕM ʢʫʨʢʫʤʠʥ + 200 ÕM Bendamustine. ʉʲʱʦ ʠ ʚʲʨʭʫ ʢʣʝʪʢʠ OPM-2 ʚʩʠ-

ʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ ʥʘ ʢʦʤʙʠʥʘʮʠʷʪʘ (5 ʠʣʠ 10 ÕM ʢʫʨʢʫʤʠʥ + 50 ʠʣʠ 100 

ÕM Bendamustine) ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ 

ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01 ʟʘ ʩʣʫʯʘʠʪʝ 

ʩʲʩ 100 ÕM Bendamustine; P < 0,05 ʟʘ ʩʣʫʯʘʠʪʝ ʩ 50 ÕM Bendamustine). ɺ ʝʜʠʥ ʦʪ ʩʣʫʯʘ-

ʠʪʝ (5 ÕM ʢʫʨʢʫʤʠʥ + 100 ÕM Bendamustine) ʨʘʟʣʠʢʘʪʘ ʝ ʧʦ-ʛʦʣʷʤʘ (34,4% ʧʨʝʞʠʚʝʣʠ 

ʢʣʝʪʢʠ ʧʨʠ ʦʯʘʢʚʘʥʠ 65,1%) ʠ ʦʪʛʦʚʘʨʷ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʩʠʥʝʨʛʠʩʪʠʯʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʢʫʨʢʫʤʠʥ ʠ Bortezomib ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.21. ɺʠʞʜʘ ʩʝ, ʯʝ ʚʲʨʭʫ ʢʣʝʪʢʠ OPM-2 ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʜʦʟʦʚʠ 

ʚʘʨʠʘʮʠʠ ʥʘ ʪʘʟʠ ʢʦʤʙʠʥʘʮʠʷ (5 ʠʣʠ 10 ÕM ʢʫʨʢʫʤʠʥ + 1 ʠʣʠ 2 nM Bortezomib) ʠʤʘʪ 

ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚ-

ʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01). ɺ ʥʷʢʦʠ ʦʪ ʪʝʟʠ ʩʣʫʯʘʠ (5 ÕM ʢʫʨ-

ʢʫʤʠʥ + 2 nM Bortezomib; 10 ÕM ʢʫʨʢʫʤʠʥ + 1 ʠʣʠ 2 nM Bortezomib) ʨʘʟʣʠʢʘʪʘ ʝ ʦʩʦʙʝ-

ʥʦ ʛʦʣʷʤʘ ʠ ʦʪʛʦʚʘʨʷ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʊʘʢʘ 

ʥʘʧʨʠʤʝʨ, ʧʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ e: 19,8% ʚʤʝʩʪʦ ʦʯʘʢʚʘʥʠ 54,4% ʩʣʝʜ ʪʨʝ-

ʪʠʨʘʥʝ ʩ 5 ÕM ʢʫʨʢʫʤʠʥ + 2 nM Bortezomib; 14,4% ʚʤʝʩʪʦ ʦʯʘʢʚʘʥʠ 31,6% ʩʣʝʜ ʪʨʝʪʠ-

ʨʘʥʝ ʩ 10 ÕM ʢʫʨʢʫʤʠʥ + 1 nM Bortezomib; 9,2% ʚʤʝʩʪʦ ʦʯʘʢʚʘʥʠ 20,8% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ 

ʩ 10 ÕM ʢʫʨʢʫʤʠʥ + 2 nM Bortezomib. ɺʲʨʭʫ ʢʣʝʪʢʠ RPMI-8226 ʥʷʢʦʠ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ 

ʥʘ ʢʦʤʙʠʥʘʮʠʷʪʘ (5 nM Bortezomib + 5 ʠʣʠ 10 ÕM ʢʫʨʢʫʤʠʥ) ʩʲʱʦ ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-

ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪ- 



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 
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ʌʠʛ. IV .21. ʂʦʤʙʠʥʠʨʘʥʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʦʩʪ ʥʘ ʢʫʨʢʫʤʠʥ ʠ Bortezo-

mib ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ 

ʣʠʥʠʠ U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝ-

ʜʘʪʘ) ʠ RPMI -8226 (ʜʦʣʫ). ʇʨʝʞʠ-

ʚʝ̫ʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝ-

ʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 

72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʪʨʝ-

ʪʠʨʘʥʝ ʩ ʢʫʨʢʫʤʠʥ ʠ Bortezomib. 

ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ 

ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ 

ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ɹʣʝʜʦ-

ʞʲʣʪʠʪʝ ʩʪʲʣʙʯʝʪʘ ʠʟʦʙʨʘʟʷʚʘʪ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʧʦʣʫʯʝʥʠ ʨʝʟʫʣ-

ʪʘʪʠ, ʘ ʢʘʬʷʚʠʪʝ ʩʪʲʣʙʯʝʪʘ ï ʦʯʘʢ-

ʚʘʥʠ ʩʪʦʡʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ 

ʘʜʠʪʠʚʝʥ ʝʬʝʢʪ. ʇʦʢʘʟʘʥʠ ʩʘ ʠ ʩʲ-

ʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

ʃʝʛʝʥʜʘ: 

C ï ʢʫʨʢʫʤʠʥ; 

Brt  ï Bortezomib; 

ʜʚʝ ʟʚʝʟʜʠʯʢʠ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,01) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

S ï ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ 

ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ             

(SFA+B(ʥʘʙʣ.) Ò 0,7 Ĭ SFA+B(ʦʯ.)). 
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ʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01). ʈʘʟʣʠʢʠʪʝ ʩʘ ʛʦʣʝʤʠ (28,6% ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ ʧʨʠ 

ʦʯʘʢʚʘʥʠ 56,6% ʚ ʧʲʨʚʠʷ ʩʣʫʯʘʡ ʠ 7,3% ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ ʧʨʠ ʦʯʘʢʚʘʥʠ 30,4% ʚʲʚ ʚʪʦ-

ʨʠʷ ʩʣʫʯʘʡ) ʠ ʦʪʛʦʚʘʨʷʪ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ɺʲʨʭʫ ʢʣʝʪʢʠ U-266 ʝʜʥʘ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ (10 ÕM ʢʫʨʢʫʤʠʥ + 2 nM 

Bortezomib) ʠʤʘ ʧʦ-ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ 

ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01). ɺ ʦʩʪʘʥʘʣʠʪʝ ʩʣʫʯʘʠ ʩʝ ʥʘʙ-

ʣʶʜʘʚʘ ʘʜʠʪʠʚʥʦʩʪ ʥʘ ʝʬʝʢʪʠʪʝ. 

ʅʘ ʬʠʛ. IV.22. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

ʢʫʨʢʫʤʠʥ ʠ As2O3. ɺʠʞʜʘ ʩʝ, ʯʝ ʚʲʨʭʫ ʢʣʝʪʢʠ U-266 ʥʷʢʦʠ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ ʥʘ ʪʘʟʠ 

ʢʦʤʙʠʥʘʮʠʷ (2 ÕM As2O3 + 5 ʠʣʠ 10 ÕM ʢʫʨʢʫʤʠʥ) ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʷʤ ʮʠʪʦʪʦʢ-

ʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝ-

ʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01). ʈʘʟʣʠʢaʪa ʚʲʚ ʚʪʦʨʠʷ ʩʣʫʯʘʡ (10 ÕM ʢʫʨʢʫʤʠʥ) ʝ ʛʦʣʷʤʘ (30,8% 

ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ ʧʨʠ ʦʯʘʢʚʘʥʠ 44,7%) ʠ ʦʪʛʦʚʘʨʷ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʩʠʥʝʨʛʠ-

ʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɺʲʨʭʫ ʢʣʝʪʢʠ OPM-2 ʦʙʘʯʝ, ʪʨʠ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʜʦʟʦʚʠ ʚʘʨʠʘ-

ʮʠʠ (5 ÕM ʢʫʨʢʫʤʠʥ + 0,625 ʠʣʠ 1,25 ÕM As2O3; 10 ÕM ʢʫʨʢʫʤʠʥ + 0,625 ÕM As2O3) 

ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ 

ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01). ʈʘʟʣʠʢʠʪʝ ʚʲʚ ʚʩʠʯʢʠ ʪʝʟʠ 

ʩʣʫʯʘʠ ʩʘ ʛʦʣʝʤʠ ʠ ʦʪʛʦʚʘʨʷʪ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʝ. ɺʲʨʭʫ ʢʣʝʪʢʠ RPMI-8226 ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ (5 ʠʣʠ 10 ÕM ʢʫʨʢʫ-

ʤʠʥ + 0,75 ʠʣʠ 1,5 ÕM As2O3) ʩʲʱʦ ʠʤʘʪ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ 

ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01 ʟʘ 

ʩʣʫʯʘʠʪʝ ʩ 5 ÕM ʢʫʨʢʫʤʠʥ; P < 0,05 ʟʘ ʩʣʫʯʘʠʪʝ ʩ 10 ÕM ʢʫʨʢʫʤʠʥ). 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ As2O3 ʠ Melphalan ʩʘ ʧʨʝʜʩʪʘ-

ʚʝʥʠ ʥʘ ʬʠʛ. IV.23. ɺʠʞʜʘ ʩʝ, ʯʝ ʚʲʨʭʫ ʢʣʝʪʢʠ RPMI-8226 ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʜʦʟʦʚʠ ʚʘ-

ʨʠʘʮʠʠ ʥʘ ʪʘʟʠ ʢʦʤʙʠʥʘʮʠʷ (1 ʠʣʠ 2 ÕM As2O3 + 5 ʠʣʠ 10 ÕM Melphalan) ʠʤʘʪ ʟʥʘʯʠʪʝʣ-

ʥʦ ʧʦ-ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,05 ʟʘ ʩʣʫʯʘʠʪʝ ʩ 1 ÕM As2O3; P < 0,01 ʟʘ ʩʣʫ-

ʯʘʠʪʝ ʩ 2 ÕM As2O3). ʊʦʯʥʦ ʥʘʧʨʦʪʠʚ, ʚʲʨʭʫ ʢʣʝʪʢʠ OPM-2 ʥʷʢʦʠ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ ʥʘ 

ʢʦʤʙʠʥʘʮʠʷʪʘ (0,625 ÕM As2O3 + 5 ʠʣʠ 10 ÕM Melphalan; 1,25 ÕM As2O3 + 5 ÕM Mel-

phalan) ʠʤʘʪ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠ-

ʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01 ʟʘ ʩʣʫʯʘʠʪʝ ʩ 5 ÕM Melphalan; P < 

0,05 ʟʘ ʩʣʫʯʘʷ ʩ 10 ÕM Melphalan). ɺʲʨʭʫ ʢʣʝʪʢʠ U-266 ʝʜʥʘ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʜʦʟʦʚʠ ʚʘ-

ʨʠʘʮʠʠ (2 ÕM As2O3 + 5 ÕM Melphalan) ʩʲʱʦ ʠʤʘ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣ-

ʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ 
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ʌʠʛ. IV .22. ʂʦʤʙʠʥʠʨʘʥʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʦʩʪ ʥʘ ʢʫʨʢʫʤʠʥ ʠ As2O3 

ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠ-

ʥʠʠ U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝʜʘ-

ʪʘ) ʠ RPMI -8226 (ʜʦʣʫ). ʇʨʝʞʠʚʷ-

ʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ 

ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 72-

ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʪʨʝʪʠʨʘ-

ʥʝ ʩ ʢʫʨʢʫʤʠʥ ʠ As2O3. ʇʨʦʮʝʥʪʲʪ 

ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ 

ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, 

ʧʨʠʝʪʘ ʟʘ 100%. ɹʣʝʜʦʞʲʣʪʠʪʝ 

ʩʪʲʣʙʯʝʪʘ ʠʟʦʙʨʘʟʷʚʘʪ ʝʢʩʧʝʨʠ-

ʤʝʥʪʘʣʥʦ ʧʦʣʫʯʝʥʠ ʨʝʟʫʣʪʘʪʠ, ʘ 

ʢʘʬʷʚʠʪʝ ʩʪʲʣʙʯʝʪʘ ï ʦʯʘʢʚʘʥʠ 

ʩʪʦʡʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʘʜʠʪʠ-

ʚʝʥ ʝʬʝʢʪ. ʇʦʢʘʟʘʥʠ ʩʘ ʠ ʩʲʦʪʚʝʪ-

ʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

ʃʝʛʝʥʜʘ: 

C ï ʢʫʨʢʫʤʠʥ; 

ɸʊʆ ï As2O3; 

ʝʜʥʘ ʟʚʝʟʜʠʯʢʘ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,05) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

ʜʚʝ ʟʚʝʟʜʠʯʢʠ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,01) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

S ï ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ 

ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ              

(SFA+B(ʥʘʙʣ.) Ò 0,7 Ĭ SFA+B(ʦʯ.)); 

A ï ʘʥʪʘʛʦʥʠʟʲʤ                        

(SFA+B(ʥʘʙʣ.) Ó 1,3 Ĭ SFA+B(ʦʯ.)). 
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ʌʠʛ. IV .23. ʂʦʤʙʠʥʠʨʘʥʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʦʩʪ ʥʘ As2O3 ʠ Melphalan 

ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠ-

ʥʠʠ U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝ-

ʜʘʪʘ) ʠ RPMI -8226 (ʜʦʣʫ). ʇʨʝʞʠ-

ʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝ-

ʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, 

ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ 

ʪʨʝʪʠʨʘʥʝ ʩ As2O3 ʠ Melphalan. 

ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ 

ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ 

ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ɹʣʝʜʦ-

ʞʲʣʪʠʪʝ ʩʪʲʣʙʯʝʪʘ ʠʟʦʙʨʘʟʷʚʘʪ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʧʦʣʫʯʝʥʠ ʨʝʟʫʣ-

ʪʘʪʠ, ʘ ʢʘʬʷʚʠʪʝ ʩʪʲʣʙʯʝʪʘ ï ʦʯʘ-

ʢʚʘʥʠ ʩʪʦʡʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ 

ʘʜʠʪʠʚʝʥ ʝʬʝʢʪ. ʇʦʢʘʟʘʥʠ ʩʘ ʠ ʩʲ-

ʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

ʃʝʛʝʥʜʘ: 

Aʊʆ ï As2O3; 

M ï Melphalan; 

ʝʜʥʘ ʟʚʝʟʜʠʯʢʘ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,05) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

ʜʚʝ ʟʚʝʟʜʠʯʢʠ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,01) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)). 
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(P < 0,01). ɺ ʦʩʪʘʥʘʣʠʪʝ ʩʣʫʯʘʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʘʜʠʪʠʚʥʦʩʪ ʥʘ ʝʬʝʢʪʠʪʝ. 

ʅʘ ʬʠʛ. IV.24. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

As2O3 ʠ Bendamustine. ɺʠʞʜʘ ʩʝ, ʯʝ ʚʲʨʭʫ ʢʣʝʪʢʠ RPMI-8226 ʥʷʢʦʠ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ 

ʥʘ ʪʘʟʠ ʢʦʤʙʠʥʘʮʠʷ (1 ÕM As2O3 + 75 ÕM Bendamustine; 2 ÕM As2O3 + 75 ʠʣʠ 150 ÕM 

Bendamustine) ʠʤʘʪ ʤʘʣʢʦ ʧʦ-ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘ-

ʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,05). ɸʥʘʣʦʛʠʯʥʠ ʨʝʟʫʣ-

ʪʘʪʠ ʩʘ ʧʦʣʫʯʝʥʠ ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ ʠ ʧʨʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-266 (1 ÕM As2O3 + 100 ÕM 

Bendamustine; P < 0,01) ʠ OPM-2 (1,25 ÕM As2O3 + 20 ÕM Bendamustine P < 0,05). ʇʨʠ 

ʦʩʪʘʥʘʣʠʪʝ ʧʨʠʣʦʞʝʥʠ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʘʜʠʪʠʚʥʦʩʪ ʥʘ ʝʬʝʢʪʠʪʝ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ As2O3 ʠ Bortezomib ʩʘ ʧʨʝʜʩ-

ʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.25. ɺʠʞʜʘ ʩʝ, ʯʝ ʚʲʨʭʫ ʢʣʝʪʢʠ RPMI-8226 ʝʜʥʘ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʜʦʟʦ-

ʚʠ ʚʘʨʠʘʮʠʠ ʥʘ ʪʘʟʠ ʢʦʤʙʠʥʘʮʠʷ (2 ÕM As2O3 + 4 nM Bortezomib) ʠʤʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-

ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01). ʈʘʟʣʠʢaʪa ʝ ʛʦʣʷʤʘ (31,8% ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ ʧʨʠ 

ʦʯʘʢʚʘʥʠ 50,9%) ʠ ʦʪʛʦʚʘʨʷ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ɺ ʜʨʫʛʘ ʜʦʟʦʚʘ ʚʘʨʠʘʮʠʷ ʦʙʘʯʝ (2 ÕM As2O3 + 2 nM Bortezomib), ʥʘʙʣʶʜʘʚʘʥʠʷʪ ʮʠʪʦ-

ʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʝ ʤʘʣʢʦ ʧʦ-ʤʘʣʲʢ ʦʪ ʘʜʠʪʠʚʥʠʷ (P < 0,05). ɺʲʨʭʫ ʢʣʝʪʢʠ U-266 ʥʷʢʦʠ 

ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ (1 ÕM As2O3 + 1,5 ʠʣʠ 3 nM Bortezomib) ʩʲʱʦ ʠʤʘʪ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢ-

ʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝ-

ʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01). ɺ ʦʩʪʘʥʘʣʠʪʝ ʩʣʫʯʘʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʘʜʠʪʠʚʥʦʩʪ ʥʘ ʝʬʝʢʪʠʪʝ. 

ʅʘ ʬʠʛ. IV.26. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

Bortezomib ʠ Melphalan. ɺʠʞʜʘ ʩʝ, ʯʝ ʚʲʨʭʫ ʢʣʝʪʢʠ U-266 ʝʜʥʘ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʜʦʟʦʚʠ 

ʚʘʨʠʘʮʠʠ ʥʘ ʪʘʟʠ ʢʦʤʙʠʥʘʮʠʷ (4 nM Bortezomib + 10 ÕM Melphalan) ʠʤʘ ʧʦ-ʛʦʣʷʤ ʮʠʪʦ-

ʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01). ʈʘʟʣʠʢaʪa ʝ ʛʦʣʷʤʘ (5,0% ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ ʧʨʠ ʦʯʘʢʚʘʥʠ 

11,6%) ʠ ʦʪʛʦʚʘʨʷ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɺʲʨʭʫ 

ʢʣʝʪʢʠ RPMI-8226 ʝʜʥʘ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ (5 nM Bortezomib + 5 ÕM 

Melphalan) ʩʲʱʦ ʠʤʘ ʧʦ-ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ 

ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,05). ʇʨʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ 

OPM-2 ʦʙʘʯʝ, ʚ ʝʜʠʥ ʦʪ ʩʣʫʯʘʠʪʝ (2 nM Bortezomib + 5 ÕM Melphalan) ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚ-

ʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01). ʈʘʟʣʠʢʘʪʘ ʝ ʛʦʣʷʤʘ ʠ ʦʪʛʦʚʘʨʷ ʥʘ 

ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʠʟʩʣʝʜʚʘ- 
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ʌʠʛ. IV.24. ʂʦʤʙʠʥʠʨʘʥʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʦʩʪ ʥʘ As2O3 ʠ Bendamustine 

ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠ-

ʥʠʠ U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝ-

ʜʘʪʘ) ʠ RPMI -8226 (ʜʦʣʫ). ʇʨʝʞʠ-

ʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝ-

ʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, 

ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ 

ʪʨʝʪʠʨʘʥʝ ʩ As2O3 ʠ Bendamustine. 

ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ 

ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ 

ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ɹʣʝʜʦ-

ʞʲʣʪʠʪʝ ʩʪʲʣʙʯʝʪʘ ʠʟʦʙʨʘʟʷʚʘʪ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʧʦʣʫʯʝʥʠ ʨʝʟʫʣ-

ʪʘʪʠ, ʘ ʢʘʬʷʚʠʪʝ ʩʪʲʣʙʯʝʪʘ ï ʦʯʘʢ-

ʚʘʥʠ ʩʪʦʡʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ 

ʘʜʠʪʠʚʝʥ ʝʬʝʢʪ. ʇʦʢʘʟʘʥʠ ʩʘ ʠ ʩʲ-

ʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

ʃʝʛʝʥʜʘ: 

Aʊʆ ï As2O3; 

Bnd ï Bendamustine; 

ʝʜʥʘ ʟʚʝʟʜʠʯʢʘ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,05) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

ʜʚʝ ʟʚʝʟʜʠʯʢʠ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,01) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)). 
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 ʌʠʛ. IV .25. ʂʦʤʙʠʥʠʨʘʥʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʦʩʪ ʥʘ As2O3 ʠ Bortezomib 

ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠ-

ʥʠʠ U-266 (ʛʦʨʝ) ʠ RPMI -8226 

(ʜʦʣʫ). ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪ-

ʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ 

ʥʘ Mosmann, ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜ-

ʥʦʚʨʝʤʝʥʥʦ ʪʨʝʪʠʨʘʥʝ ʩ As2O3 ʠ 

Bortezomib. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠ-

ʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ 

ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 

100%. ɹʣʝʜʦʞʲʣʪʠʪʝ ʩʪʲʣʙʯʝʪʘ 

ʠʟʦʙʨʘʟʷʚʘʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʧʦ-

ʣʫʯʝʥʠ ʨʝʟʫʣʪʘʪʠ, ʘ ʢʘʬʷʚʠʪʝ 

ʩʪʲʣʙʯʝʪʘ ï ʦʯʘʢʚʘʥʠ ʩʪʦʡʥʦʩʪʠ 

ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʘʜʠʪʠʚʝʥ ʝʬʝʢʪ. 

ʇʦʢʘʟʘʥʠ ʩʘ ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥ-

ʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

ʃʝʛʝʥʜʘ: 

Aʊʆ ï As2O3; 

Brt ï Bortezomib; 

ʝʜʥʘ ʟʚʝʟʜʠʯʢʘ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,05) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

ʜʚʝ ʟʚʝʟʜʠʯʢʠ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,01) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

S ï ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ 

ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ     

(SFA+B(ʥʘʙʣ.) Ò 0,7 Ĭ SFA+B(ʦʯ.)). 
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ʌʠʛ. IV.26. ʂʦʤʙʠʥʠʨʘʥʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʦʩʪ ʥʘ Bortezomib ʠ Melpha-

lan ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ 

ʣʠʥʠʠ U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝ-

ʜʘʪʘ) ʠ RPMI -8226 (ʜʦʣʫ). ʇʨʝʞʠ-

ʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝ-

ʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 

72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʪʨʝ-

ʪʠʨʘʥʝ ʩ Bortezomib ʠ Melphalan. 

ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ 

ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ 

ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ɹʣʝʜʦ-

ʞʲʣʪʠʪʝ ʩʪʲʣʙʯʝʪʘ ʠʟʦʙʨʘʟʷʚʘʪ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʧʦʣʫʯʝʥʠ ʨʝʟʫʣ-

ʪʘʪʠ, ʘ ʢʘʬʷʚʠʪʝ ʩʪʲʣʙʯʝʪʘ ï ʦʯʘʢ-

ʚʘʥʠ ʩʪʦʡʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ 

ʘʜʠʪʠʚʝʥ ʝʬʝʢʪ. ʇʦʢʘʟʘʥʠ ʩʘ ʠ ʩʲ-

ʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

ʃʝʛʝʥʜʘ: 

Brt  ï Bortezomib; 

M ï Melphalan; 

ʝʜʥʘ ʟʚʝʟʜʠʯʢʘ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,05) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

ʜʚʝ ʟʚʝʟʜʠʯʢʠ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,01) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

S ï ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ 

ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ              

(SFA+B(ʥʘʙʣ.) Ò 0,7 Ĭ SFA+B(ʦʯ.)); 

A ï ʘʥʪʘʛʦʥʠʟʲʤ                        

(SFA+B(ʥʘʙʣ.) Ó 1,3 Ĭ SFA+B(ʦʯ.)). 
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ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 
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ʥʠʪʝ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ ʥʘ ʢʦʤʙʠʥʘʮʠʷʪʘ Bortezomib + Melphalan ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ 

ʘʜʠʪʠʚʝʥ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʠ ʧʨʠ ʪʨʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Bortezomib ʠ Bendamustine ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.27. ɺʠʞʜʘ ʩʝ, ʯʝ ʚʲʨʭʫ ʢʣʝʪʢʠ U-266 ʜʚʝ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʜʦʟʦʚʠ 

ʚʘʨʠʘʮʠʠ ʥʘ ʪʘʟʠ ʢʦʤʙʠʥʘʮʠʷ (1,5 nM Bortezomib + 50 ÕM Bendamustine; 3 nM Bortezo-

mib + 100 ÕM Bendamustine) ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ 

ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,05 ʚ 

ʧʲʨʚʠʷ ʩʣʫʯʘʡ ʠ < 0,01 ʚʲʚ ʚʪʦʨʠʷ). ʈʘʟʣʠʢaʪa ʚʲʚ ʚʪʦʨʠʷ ʩʣʫʯʘʡ (3 nM Bortezomib + 

100 ÕM Bendamustine) ʝ ʛʦʣʷʤʘ (13,3% ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ ʧʨʠ ʦʯʘʢʚʘʥʠ 24,4%) ʠ ʦʪʛʦ-

ʚʘʨʷ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɺʲʨʭʫ ʢʣʝʪʢʠ OPM-2 

ʝʜʥʘ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ (1 nM Bortezomib + 50 ÕM Bendamustine) ʩʲʱʦ 

ʠʤʘ ʧʦ-ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ, ʦʪʢʦʣʢʦʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʦʯʘʢʚʘ ʧʨʠ ʘʜʠʪʠʚʥʦ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ (P < 0,01). ʉʲʱʦ ʠ ʧʨʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ RPMI-8226 ʚ 

ʝʜʠʥ ʦʪ ʩʣʫʯʘʠʪʝ (3 nM Bortezomib + 150 ÕM Bendamustine) ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦ-ʛʦʣʷʤ ʮʠ-

ʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʦʪ ʘʜʠʪʠʚʥʠʷ (P < 0,01). ɺ ʦʩʪʘʥʘʣʠʪʝ ʩʣʫʯʘʠ ʧʨʠ ʪʨʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠ-

ʥʠʠ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʘʜʠʪʠʚʥʠ ʝʬʝʢʪʠ. 

 

ɺ ʦʙʦʙʱʝʥʠʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʟʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪ ʚʲʨʭʫ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ in 

vitro ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ ʩʣʝʜʥʦʪʦ: 

-  ɽʨʫʬʦʟʠʥʲʪ ʝ ʝʬʝʢʪʠʚʝʥ ʧʨʦʪʠʚʦʤʠʝʣʦʤʝʥ ʘʛʝʥʪ, ʢʦʡʪʦ ʤʦʞʝ ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʜʘ 

ʧʦʪʝʥʮʠʨʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʥʝʦʙʠʯʘʡʥʠʷ ʘʣʢʠʣʘʪʦʨ Bendamustine, ʢʘʢʪʦ ʠ ʥʘ ʧʨʦʪʝʘʟʦʤ-

ʥʠʷ ʠʥʭʠʙʠʪʦʨ Bortezomib. 

-  ʈʘʩʪʠʪʝʣʥʠʷʪ ʧʠʛʤʝʥʪ ʢʫʨʢʫʤʠʥ ʧʦʢʘʟʚʘ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦ ʟʘʚʠʩʠʤʘ ʧʨʦʪʠʚʦ-

ʤʠʝʣʦʤʥʘ ʘʢʪʠʚʥʦʩʪ, ʢʘʪʦ ʧʨʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʣʦʞʝʥʠʝ ʩ Bendamustinʝ, Melphalan 

ʠʣʠ Bortezomib ʧʨʝʜʠʟʚʠʢʚʘ ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ ʧʨʦʪʠʚʦʪʫʤʦʨʥʠʷ ʠʤ ʝʬʝʢʪ. 

-  ʉʘʤʦʩʪʦʷʪʝʣʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Bendamustine ʥʝ ʩʝ ʦʪʣʠʯʘʚʘ ʩ ʚʠʩʦʢʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʘ ʝʬʝʢʪʠʚʥʦʩʪ, ʚʝʨʦʷʪʥʦ ʧʦʨʘʜʠ ʣʠʧʩʘ ʥʘ ʦʧʠʩʘʥʠʪʝ in vivo ʘʢʪʠʚʥʠ ʤʝʪʘʙʦʣʠʪʠ. 

 

1.2. ɸʥʪʠʤʠʛʨʘʮʠʦʥʝʥ ʝʬʝʢʪ ʥʘ ʝʨʫʬʦʟʠʥʘ 

ʇʲʨʚʦʥʘʯʘʣʥʦ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʦʧʪʠʤʘʣʥʠ ʧʘʨʘʤʝʪ-

ʨʠ ʥʘ ʤʠʛʨʘʮʠʦʥʥʠʷ ʪʝʩʪ ʟʘ ʪʨʠʪʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. ɹʝʰʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ 

RPMI-8226 ʩʘ ʧʦ-ʩʢʣʦʥʥʠ ʜʘ ʧʨʝʤʠʥʘʚʘʪ ʧʨʝʟ ʤʝʤʙʨʘʥʘʪʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʜʨʫʛʠʪʝ ʜʚʘ  
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ʌʠʛ. IV .27. ʂʦʤʙʠʥʠʨʘʥʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʦʩʪ ʥʘ Bortezomib ʠ Benda-

mustine ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝ-

ʪʲʯʥʠ ʣʠʥʠʠ U-266 (ʛʦʨʝ), ʆPM-2 

(ʧʦ ʩʨʝʜʘʪʘ) ʠ RPMI -8226 (ʜʦʣʫ). 

ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧ-

ʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mos-

mann, ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʚʨʝ-

ʤʝʥʥʦ ʪʨʝʪʠʨʘʥʝ ʩ Bortezomib ʠ 

Bendamustine. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝ-

ʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷ-

ʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝ-

ʪʘ ʟʘ 100%. ɹʣʝʜʦʞʲʣʪʠʪʝ ʩʪʲʣʙ-

ʯʝʪʘ ʠʟʦʙʨʘʟʷʚʘʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ 

ʧʦʣʫʯʝʥʠ ʨʝʟʫʣʪʘʪʠ, ʘ ʢʘʬʷʚʠʪʝ 

ʩʪʲʣʙʯʝʪʘ ï ʦʯʘʢʚʘʥʠ ʩʪʦʡʥʦʩʪʠ 

ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʘʜʠʪʠʚʝʥ ʝʬʝʢʪ. 

ʇʦʢʘʟʘʥʠ ʩʘ ʠ ʩʲʦʪʚeʪʥʠʪʝ ʩʪʘʥ-

ʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

ʃʝʛʝʥʜʘ: 

Brt  ï Bortezomib; 

Bnd ï Bendamustine; 

ʝʜʥʘ ʟʚʝʟʜʠʯʢʘ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,05) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

ʜʚʝ ʟʚʝʟʜʠʯʢʠ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,01) ʤʝʞʜʫ 

ʩʲʦʪʚʝʪʥʠʪʝ ʦʯʘʢʚʘʥʘ (SFA+B(ʦʯ.)) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ 

(SFA+B(ʥʘʙʣ.)); 

S ï ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ 

ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ              

(SFA+B(ʥʘʙʣ.) Ò 0,7 Ĭ SFA+B(ʦʯ.)). 
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ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 

186 
 

ʚʠʜʘ ʢʣʝʪʢʠ ʠ ʢʘʪʦ ʦʧʪʠʤʘʣʥʘ ʛʲʩʪʦʪʘ ʥʘ ʢʣʝʪʲʯʥʘʪʘ ʩʫʩʧʝʥʟʠʷ ʩʝ ʚʲʟʧʨʠʝ 0,5.10
6
 ʢʣ./ml 

ʟʘ ʢʣʝʪʢʠ U-266 ʠ OPM-2 ʠ 0,25.10
6
 ʢʣ./ml ʟʘ ʢʣʝʪʢʠ RPMI-8226. ɹʷʭʘ ʠʟʧʨʦʙʚʘʥʠ ʨʘʟ-

ʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ FBS ʠ ʙʝʰʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʤʘʢʩʠʤʘʣʥʠʷʪ ʤʫ ʝʬʝʢʪ ʚʲʨʭʫ ʭʝʤʦ-

ʪʘʢʩʠʩʘ ʥʘ ʢʣʝʪʢʠʪʝ ʩʝ ʧʨʦʷʚʷʚʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷ 10%. ʅʘ ʬʠʛ. IV.28. ʝ ʧʦʢʘʟʘʥ ʩʪʠʤʫ-

ʣʠʨʘʱʠʷʪ ʝʬʝʢʪ ʥʘ ʩʝʨʫʤʘ ʚʲʨʭʫ ʤʠʛʨʘʮʠʷʪʘ ʥʘ ʢʣʝʪʢʠ OPM-2. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʥʘʣʠ-

ʯʠʝ ʥʘ 10% FBS ʚ ʜʦʣʥʠʷ ʢʦʤʧʘʨʪʠʤʝʥʪ ʥʘ ʤʠʛʨʘʮʠʦʥʥʘʪʘ ʧʦʩʪʘʥʦʚʢʘ, ʧʨʝʟ ʤʝʤʙʨʘʥʘ-

ʪʘ ʧʨʝʤʠʥʘʚʘʪ 4,7 ʧʲʪʠ ʧʦʚʝʯʝ ʢʣʝʪʢʠ (P < 0,05). 

ʉʣʝʜ ʢʘʪʦ ʦʧʪʠʤʘʣʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʙʷʭʘ ʫʪʦʯʥʝʥʠ, ʙʝʰʝ ʧʨʦʚʝʜʝʥʦ ʩʘʤʦʪʦ ʠʟʩʣʝʜʚʘ-

ʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ Erufosine ʚʲʨʭʫ ʤʠʛʨʘʮʠʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ. 

ɹʷʭʘ ʧʦʜʙʨʘʥʠ ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʝʨʫʬʦʟʠʥ, ʟʘ ʢʦʠʪʦ ʙʝʰʝ ʧʨʝʜʧʦʣʦ-

ʞʝʥʦ, ʯʝ ʥʷʤʘ ʜʘ ʦʢʘʞʘʪ ʧʨʷʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʢʣʝʪʢʠʪʝ. OPM-2 ʠ RPMI-8226 

ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ ʩ 5 ÕM Erufosine, ʘ U-266 ï ʩ 15 ÕM Erufosine. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.29.ɸ. ɹʨʦʷʪ ʥʘ ʤʠʛʨʠʨʘʣʠʪʝ ʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ U-266 ʝ ʩ 51,3% 

ʧʦ-ʤʘʣʲʢ ʦʪ ʪʦʟʠ ʥʘ ʤʠʛʨʠʨʘʣʠʪʝ ʥʝʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ (P < 0,05). ʇʨʠ RPMI-8226, ʩʣʝʜ 

ʪʨʝʪʠʨʘʥʝ ʩ ʝʨʫʬʦʟʠʥ, ʩʝ ʦʪʯʠʪʘ ʥʘʤʘʣʝʥʠʝ ʥʘ ʤʠʛʨʠʨʘʣʠʪʝ ʢʣʝʪʢʠ ʩʲʩ 62% (P < 0,05). 

ʇʨʠ OPM-2 ʩʲʱʦ ʩʝ ʦʪʯʠʪʘ ʥʘʤʘʣʝʥʠʝ (34,7%), ʥʦ ʨʝʟʫʣʪʘʪʲʪ ʥʝ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤ. 

ʇʘʨʘʣʝʣʥʦ ʙʝʰʝ ʦʮʝʥʝʥʘ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʥʝʤʠʛʨʠʨʘʣʠʪʝ ʢʣʝʪʢʠ. ʇʦʣʫʯʝʥʠʪʝ ʨʝ-

ʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.29.ɹ. ɺʠʞʜʘ ʩʝ, ʯʝ ʝʨʫʬʦʟʠʥʲʪ ʥʝ ʦʢʘʟʚʘ ʮʠʪʦʪʦʢʩʠ-

ʯʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʢʣʝʪʢʠ RPMI-8226 ʚ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ 

ʢʣʝʪʢʠ U-266 ʠ OPM-2 ʦʙʘʯʝ ʝ ʩʲʦʪʚ. 34,1% ʠ 43% ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʢʦʥʪʨʦ-

ʣʘ (P < 0,01). 

 

ʌʠʛ. IV .28. ʉʪʠʤʫʣʠʨʘʥʝ ʥʘ ʤʠʛʨʘʮʠʷʪʘ ʥʘ ʢʣʝʪʢʠ OPM-2 ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʬʝʪʘ-

ʣʝʥ ʪʝʣʝʰʢʠ ʩʝʨʫʤ (FBS) ʚ ʜʦʣʥʠʷ ʢʦʤʧʘʨʪʠʤʝʥʪ ʥʘ ʤʠʛʨʘʮʠʦʥʥʘʪʘ ʧʦʩʪʘʥʦʚʢʘ. 

ʇʨʝʜʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʤʠʛʨʘʮʠʦʥʥʠʷ ʝʢʩʧʝʨʠʤʝʥʪ, ʢʣʝʪʢʠʪʝ ʩʘ ʦʪʛʣʝʞʜʘʥʠ ʚ ʙʝʟ-

ʩʝʨʫʤʥʘ ʩʨʝʜʘ Opti -MEMÈ I ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 24 ʯʘʩʘ. ʆʪʥʦʩʠʪʝʣʥʠʷʪ ʙʨʦʡ ʥʘ 

ʤʠʛʨʠʨʘʣʠʪʝ ʟʘ 12 ʯʘʩʘ ʢʣʝʪʢʠ ʝ ʦʧʨʝʜʝʣʝʥ ʬʣʫʦʨʦʤʝʪʨʠʯʥʦ, ʩʣʝʜ ʦʮʚʝʪʷʚʘʥʝʪʦ 

ʠʤ ʩ ʙʘʛʨʠʣʦʪʦ CellTiter -BlueÈ. ɿʚʝʟʜʠʯʢʘʪʘ ʦʙʦʟʥʘʯʘʚʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠ ʟʥʘʯʠʤa ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ (P < 0,05). 
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ʌʠʛ. IV .29. ɸ. ʇʦʪʠʩʢʘʥʝ ʥʘ ʤʠʛʨʘʮʠʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266 

(ʟʝʣʝʥʦ), OPM-2 (oʨʘʥʞʝʚʦ) ʠ RPMI -8226 (ʩʠʥʴʦ) ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ Erufosine. 

ʇʨʝʜʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʤʠʛʨʘʮʠʦʥʥʠʷ ʝʢʩʧʝʨʠʤʝʥʪ, ʢʣʝʪʢʠʪʝ ʩʘ ʦʪʛʣʝʞʜʘʥʠ ʚ ʙʝʟ-

ʩʝʨʫʤʥʘ ʩʨʝʜʘ Opti -MEMÈ I ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 24 ʯʘʩʘ, ʧʦʩʣʝʜʥʠʪʝ 5 ʦʪ ʢʦʠʪʦ ʚ 

ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʝʨʫʬʦʟʠʥ. ɼʦʣʥʠʷʪ ʢʦʤʧʘʨʪʠʤʝʥʪ ʥʘ ʤʠʛʨʘʮʠʦʥʥʘʪʘ ʧʦʩʪʘʥʦʚʢʘ 

ʝ ʦʙʦʛʘʪʝʥ ʩ ʬʝʪʘʣʝʥ ʪʝʣʝʰʢʠ ʩʝʨʫʤ (10%). ʆʪʥʦʩʠʪʝʣʥʠʷʪ ʙʨʦʡ ʥʘ ʤʠʛʨʠʨʘʣʠʪʝ 

ʟʘ 12 ʯʘʩʘ ʢʣʝʪʢʠ ʝ ʦʧʨʝʜʝʣʝʥ ʬʣʫʦʨʦʤʝʪʨʠʯʥʦ, ʩʣʝʜ ʦʮʚʝʪʷʚʘʥʝʪʦ ʠʤ ʩ ʙʘʛʨʠʣʦʪʦ 

CellTiter -BlueÈ. ɹʨʦʷʪ ʥʘ ʤʠʛʨʠʨʘʣʠʪʝ ʢʣʝʪʢʠ ʚ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʢʦʥʪʨʦʣʥʠ ʛʨʫʧʠ 

ʝ ʧʨʠʝʪ ʟʘ 100%. ɹ. ʇʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ, ʦʩʪʘʥʘʣʠ ʚ ʛʦʨʥʠʷ ʢʦʤʧʘʨʪʠʤʝʥʪ 

ʥʘ ʤʠʛʨʘʮʠʦʥʥʘʪʘ ʧʦʩʪʘʥʦʚʢʘ ʩʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ ʚʨʝʤʝʪʦ ʟʘ ʤʠʛʨʘʮʠʷ. 

ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ 

ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤa ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ 

ʢʦʥʪʨʦʣʘ. ɽʜʥʘ ʟʚʝʟʜʠʯʢʘ ʦʪʛʦʚʘʨʷ ʥʘ P < 0,05 , ʘ ʜʚʝ ï ʥʘ P < 0,01. 
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1.3. ʀʥʭʠʙʠʨʘʥʝ ʥʘ ʘʜʭʝʟʠʦʥʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ 

1.3.1. ʀʥʭʠʙʠʨʘʥʝ ʥʘ ʘʜʭʝʟʠʷʪʘ ʢʲʤ ʘʜʩʦʨʙʠʨʘʥʠ ʘʜʭʝʟʠʦʥʥʠ ʤʦʣʝʢʫʣʠ 

ʇʲʨʚʦʥʘʯʘʣʥʦ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʦʧʪʠʤʘʣʥʠ ʧʘʨʘʤʝʪ-

ʨʠ ʥʘ ʘʜʭʝʟʠʦʥʥʠʷ ʪʝʩʪ ʟʘ ʪʨʠʪʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. ɿʘ ʧʦʢʨʠʚʘʥʝ ʥʘ ʧʣʘʢʠʪʝ 

ʙʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʨʘʟʪʚʦʨʠ ʥʘ ʬʠʙʨʦʥʝʢʪʠʥ ʩ ʨʘʟʣʠʯʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ï ʦʪ 1,25 ʜʦ 10 

Õg/ml. ɹʷʭʘ ʠʟʧʨʦʙʚʘʥʠ ʠ ʜʚʝ ʨʘʟʣʠʯʥʠ ʚʨʝʤʝʥʘ ʟʘ ʘʜʭʝʟʠʷ ʥʘ ʢʣʝʪʢʠʪʝ ʢʲʤ ʧʦʢʨʠʪʠʪʝ 

ʧʣʘʢʠ ï 30 ʠ 60 ʤʠʥ. ʋʩʪʘʥʦʚʠ ʩʝ, ʯʝ 30 ʤʠʥ ʩʘ ʪʚʲʨʜʝ ʢʨʘʪʢʦ ʚʨʝʤʝ, ʥʦ ʧʨʠ 60 ʤʠʥʫʪʠ 

ʚʨʝʤʝ ʟʘ ʘʜʭʝʟʠʷ ʩʝ ʧʦʣʫʯʘʚʘʪ ʦʧʪʠʤʘʣʥʠ ʨʝʟʫʣʪʘʪʠ ʩ ʢʣʝʪʢʠ RPMI-8226 (ʬʠʛ. IV.30). 

ɻʨʘʬʠʢʘʪʘ ʧʦʢʘʟʚʘ ʥʘʣʠʯʠʝ ʥʘ ʧʨʘʚʦʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʣʠʥʝʡʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʬʠʙʨʦʥʝʢʪʠʥʦʚʠʷ ʨʘʟʪʚʦʨ, ʠʟʧʦʣʟʚʘʥ ʟʘ ʧʦʢʨʠʚʘʥʝ ʥʘ ʧʣʘʢʘʪʘ, ʠ ʧʨʦ-

ʮʝʥʪʘ ʥʘ ʘʜʭʝʟʠʷ. ʇʨʠ 10 Õg/ml ʩʝ ʦʪʯʠʪʘʪ 82,8% ʘʜʭʝʟʠʷ. ɸʜʭʝʟʠʷʪʘ ʧʨʠ 5 Õg/ml ʦʙʘʯʝ 

ʝ ʟʘʜʦʚʦʣʠʪʝʣʥʘ (ʦʢʦʣʦ 47%) ʠ ʠʤʝʥʥʦ ʪʘʟʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʝʰʝ ʠʟʙʨʘʥʘ ʟʘ ʩʣʝʜʚʘʱʠʪʝ 

ʝʢʩʧʝʨʠʤʝʥʪʠ, ʩ ʦʛʣʝʜ ʥʘ ʧʦ-ʨʘʮʠʦʥʘʣʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʬʠʙʨʦʥʝʢʪʠʥʘ. ʋʩʪʘʥʦʚʠ ʩʝ 

ʩʲʱʦ, ʯʝ ʢʣʝʪʢʠʪʝ ʦʪ ʜʨʫʛʠʪʝ ʜʚʝ ʣʠʥʠʠ ʧʦʯʪʠ ʥʝ ʩʝ ʧʨʠʣʝʧʚʘʪ ʢʲʤ ʬʠʙʨʦʥʝʢʪʠʥʘ, ʧʦ-

ʨʘʜʠ ʢʦʝʪʦ ʩʣʝʜʚʘʱʠʪʝ ʦʧʠʪʠ ʙʷʭʘ ʧʨʦʚʝʞʜʘʥʠ ʩʘʤʦ ʩ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ RPMI-8226. 

ɹʷʭʘ ʧʦʪʲʨʩʝʥʠ ʦʧʪʠʤʘʣʥʠʪʝ ʫʩʣʦʚʠʷ ʟʘ ʘʜʭʝʟʠʷ ʥʘ ʪʦʟʠ ʚʠʜ ʢʣʝʪʢʠ ʠ ʢʲʤ ʦʩʪʝʦʧʦʥ-

ʪʠʥ. ɹʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʜʚʘ ʨʘʟʣʠʯʥʠ ʚʠʜʘ ʦʩʪʝʦʧʦʥʪʠʥ ï ʨʝʢʦʤʙʠʥʘʥʪʥʦ ʧʦʣʫʯʝʥ 

(rhOPN) ʠ ʠʟʦʣʠʨʘʥ ʦʪ ʤʘʡʯʠʥʦ ʤʣʷʢʦ. ʀ ʜʚʘʪʘ ʚʠʜʘ ʦʩʪʝʦʧʦʥʪʠʥ ʙʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʚ ʪʨʠ 

 

ʌʠʛ. IV .30. ɸʜʭʝʟʠʷ ʥʘ ʢʣʝʪʢʠ RPMI -8226 ʢʲʤ ʧʦʣʠʩʪʠʨʝʥʦʚʘ ʧʣʘʢʘ, ʧʦʢʨʠʪʘ ʩʲʩ 

ʩʣʦʡ ʦʪ ʯʦʚʝʰʢʠ ʬʠʙʨʦʥʝʢʪʠʥ. ʇʦʢʨʠʚʘʥʝʪʦ ʥʘ ʧʣʘʢʘʪʘ ʝ ʦʩʲʱʝʩʪʚʝʥʦ ʯʨʝʟ ʦʙʨʘ-

ʙʦʪʢʘ ʩ ʬʠʙʨʦʥʝʢʪʠʥʦʚʠ ʨʘʟʪʚʦʨʠ ʩ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʫʢʘʟʘʥʠ ʥʘ ʛʨʘʬʠʢʘʪʘ. ʀʟ-

ʩʣʝʜʚʘʥʠ ʩʘ ʜʚʝ ʨʘʟʣʠʯʥʠ ʚʨʝʤʝʥʘ ʥʘ ʢʦʥʪʘʢʪ ʥʘ ʢʣʝʪʢʠʪʝ ʩ ʪʘʢʘ ʧʨʠʛʦʪʚʝʥʘʪʘ 

ʧʣʘʢʘ ï 30 ʠ 60 ʤʠʥ. ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʧʨʦʮʝʥʪʠ ʥʘ ʘʜʭʝʟʠʷ ʩʘ ʦʪʥʝʩʝʥʠ ʩʧʨʷʤʦ ʠʟ-

ʤʝʨʝʥʘʪʘ ʘʜʭʝʟʠʷ ʧʨʠ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ ʢʣʝʪʢʠ, ʢʦʠʪʦ ʩʘ ʬʠʢʩʠʨʘʥʠ ʩ ʛʣʫʪʘʨʘʣ-

ʜʝʭʠʜ ʚʲʨʭʫ ʥʝʦʙʨʘʙʦʪʝʥʘ ʧʦʣʠʩʪʠʨʝʥʦʚʘ ʧʦʚʲʨʭʥʦʩʪ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘ-

ʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 
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ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ï 5, 10 ʠ 20 Õg/ml. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ 

ʬʠʛ. IV.31. ɺʠʞʜʘ ʩʝ, ʯʝ ʦʩʪʝʦʧʦʥʪʠʥʲʪ, ʠʟʦʣʠʨʘʥ ʦʪ ʤʘʡʯʠʥʦ ʤʣʷʢʦ, ʥʝ ʧʦʢʘʟʚʘ ʜʦʙʨʠ 

ʨʝʟʫʣʪʘʪʠ. ʇʨʠ ʧʨʠʣʘʛʘʥʝ ʥʘ rhOPN ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʘʚʦʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʟʘʚʠʩʠʤʦʩʪ 

ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʨʘʟʪʚʦʨʘ, ʠʟʧʦʣʟʚʘʥ ʟʘ ʧʦʢʨʠʚʘʥʝ ʥʘ ʧʣʘʢʘʪʘ, ʠ ʧʨʦʮʝʥʪʘ ʥʘ 

ʘʜʭʝʟʠʷ ʥʘ ʢʣʝʪʢʠʪʝ. ʇʨʠ 20 Õg/ml ʩʝ ʦʪʯʠʪʘʪ 45,3% ʘʜʭʝʟʠʷ, ʪʦʟʠ ʨʝʟʫʣʪʘʪ ʦʙʘʯʝ ʥʝ ʝ ʚ 

ʣʠʥʝʡʥʘʪʘ ʯʘʩʪ ʥʘ ʢʨʠʚʘʪʘ. ɿʘʪʦʚʘ ʟʘ ʩʣʝʜʚʘʱʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʙʝʰʝ ʠʟʙʨʘʥʦ ʧʦʢʨʠʚʘ-

ʥʝʪʦ ʥʘ ʧʣʘʢʠʪʝ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʩ ʨʘʟʪʚʦʨ ʥʘ rhOPN ʩ ʢʦʥʮʝʥʪʨʘʮʠʷ 10 Õg/ml, ʦʩʠʛʫʨʷ-

ʚʘʱ ʦʢʦʣʦ 26% ʘʜʭʝʟʠʷ. 

 

ʌʠʛ. IV .31. ɸʜʭʝʟʠʷ ʥʘ ʢʣʝʪʢʠ RPMI -8226 ʢʲʤ ʧʦʣʠʩʪʠʨʝʥʦʚʘ ʧʣʘʢʘ ʧʦʢʨʠʪʘ ʩʲʩ 

ʩʣʦʡ ʦʪ ʯʦʚʝʰʢʠ ʦʩʪʝʦʧʦʥʪʠʥ (OPN) ï ʨʝʢʦʤʙʠʥʘʥʪʝʥ (rhOPN) ʠʣʠ ʠʟʦʣʠʨʘʥ ʦʪ 

ʤʘʡʯʠʥʦ ʤʣʷʢʦ. ʇʦʢʨʠʚʘʥʝʪʦ ʥʘ ʧʣʘʢʘʪʘ ʝ ʦʩʲʱʝʩʪʚʝʥʦ ʯʨʝʟ ʦʙʨʘʙʦʪʢʘ ʩʲʩ ʩʲʦʪ-

ʚʝʪʥʠ ʦʩʪʝʦʧʦʥʪʠʥʦʚʠ ʨʘʟʪʚʦʨʠ ʩ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʫʢʘʟʘʥʠ ʥʘ ʛʨʘʬʠʢʘʪʘ. ʀʟʧʦʣʟ-

ʚʘʥʦʪʦ ʚʨʝʤʝ ʥʘ ʢʦʥʪʘʢʪ ʥʘ ʢʣʝʪʢʠʪʝ ʩ ʪʘʢʘ ʧʨʠʛʦʪʚʝʥʘʪʘ ʧʣʘʢʘ ʝ 60 ʤʠʥ. ʇʨʝʜʩ-

ʪʘʚʝʥʠʪʝ ʧʨʦʮʝʥʪʠ ʥʘ ʘʜʭʝʟʠʷ ʩʘ ʦʪʥʝʩʝʥʠ ʩʧʨʷʤʦ ʠʟʤʝʨʝʥʘʪʘ ʘʜʭʝʟʠʷ ʧʨʠ ʢʦʥ-

ʪʨʦʣʥʘ ʛʨʫʧʘ ʢʣʝʪʢʠ, ʢʦʠʪʦ ʩʘ ʬʠʢʩʠʨʘʥʠ ʩ ʛʣʫʪʘʨʘʣʜʝʭʠʜ ʚʲʨʭʫ ʥʝʦʙʨʘʙʦʪʝʥʘ 

ʧʦʣʠʩʪʠʨʝʥʦʚʘ ʧʦʚʲʨʭʥʦʩʪ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ 

ʦʪʢʣʦʥʝʥʠʷ. 

 

ʉʣʝʜ ʢʘʪʦ ʦʧʪʠʤʘʣʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʙʷʭʘ ʫʪʦʯʥʝʥʠ, ʙʝʰʝ ʧʨʦʚʝʜʝʥʦ ʩʘʤʦʪʦ ʠʟʩʣʝʜʚʘ-

ʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ (ʝʨʫʬʦʟʠʥ, ʢʫʨʢʫʤʠʥ ʠ ʙʝʥʜʘʤʫʩʪʠʥ) ʚʲʨʭʫ ʩʧʦ-

ʩʦʙʥʦʩʪʪʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ RPMI-8226 ʟʘ ʘʜʭʝʟʠʷ ʢʲʤ ʬʠʙʨʦʥʝʢʪʠʥ ʠ ʦʩʪʝʦʧʦʥʪʠʥ. 

ʀʟʧʦʣʟʚʘʥʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʷʭʘ 5 ʠ 10 Õʄ ʝʨʫʬʦʟʠʥ, 10 Õʄ ʢʫʨʢʫʤʠʥ ʠ 200 Õʄ ʙʝʥ-

ʜʘʤʫʩʪʠʥ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.32. ʇʲʨʚʦʥʘʯʘʣʥʦ ʢʣʝʪʢʠʪʝ 

ʙʷʭʘ ʠʟʣʦʞʝʥʠ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʠʟʙʨʘʥʠʪʝ ʚʝʱʝʩʪʚʘ ʟʘ ʧʝʨʠʦʜ ʦʪ 4 ʯʘʩʘ (ʛʦʨʥʘʪʘ 

ʛʨʘʬʠʢʘ). ɺʠʞʜʘ ʩʝ, ʯʝ ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʚʝʱʝʩʪʚʘ ʧʨʝʜʠʟʚʠʢʚʘʪ ʩʠʣʥʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ 

ʧʨʦʮʝʥʪʘ ʥʘ ʘʜʭʝʟʠʷ ʥʘ ʢʣʝʪʢʠʪʝ, ʢʘʢʪʦ ʢʲʤ ʬʠʙʨʦʥʝʢʪʠʥ, ʪʘʢʘ ʠ ʢʲʤ ʦʩʪʝʦʧʦʥʪʠʥ. ɿʘ 

ʜʘ ʩʝ ʠʟʢʣʶʯʠ ʧʨʷʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʢʘʪʦ ʧʨʠʯʠʥʘ ʟʘ ʥʘʙʣʶʜʘʚʘʥʦʪʦ ʧʦʪʠʩʢʘʥʝ ʥʘ  
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ʌʠʛ. IV .32. ɺʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ ʚʲʨʭʫ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ RPMI -

8226 ʟʘ ʘʜʭʝʟʠʷ ʢʲʤ ʧʦʣʠʩʪʠʨʝʥʦʚʘ ʧʣʘʢʘ ʧʦʢʨʠʪʘ ʩʲʩ ʩʣʦʡ ʦʪ ʯʦʚʝʰʢʠ ʬʠʙʨʦ-

ʥʝʢʪʠʥ ʠʣʠ ʦʩʪʝʦʧʦʥʪʠʥ (rhOPN). ʇʦʢʨʠʚʘʥʝʪʦ ʥʘ ʧʣʘʢʘʪʘ ʝ ʦʩʲʱʝʩʪʚʝʥʦ ʯʨʝʟ 

ʦʙʨʘʙʦʪʢʘ ʩ ʨʘʟʪʚʦʨʠ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʧʨʦʪʝʠʥʠ. ʂʣʝʪʢʠʪʝ ʩʘ ʠʟʣʦʞʝʥʠ ʥʘ ʚʲʟʜʝʡ-

ʩʪʚʠʝʪʦ ʥʘ ʝʪʘʥʦʣʥʠ ʨʘʟʪʚʦʨʠ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ ʟʘ 4 ʯʘʩʘ (ʛʦʨʥʘʪʘ ʛʨʘ-

ʬʠʢʘ) ʠʣʠ 90 ʤʠʥʫʪʠ (ʜʦʣʥʘʪʘ ʛʨʘʬʠʢʘ), ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʧʨʠʚʝʜʝʥʠ ʚ ʢʦʥʪʘʢʪ ʩ 

ʧʨʠʛʦʪʚʝʥʘʪʘ ʧʣʘʢʘ ʟʘ 60 ʤʠʥ. ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʧʨʦʮʝʥʪʠ ʥʘ ʘʜʭʝʟʠʷ ʩʘ ʦʪʥʝʩʝʥʠ 

ʩʧʨʷʤʦ ʠʟʤʝʨʝʥʘʪʘ ʘʜʭʝʟʠʷ ʧʨʠ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ ʢʣʝʪʢʠ, ʢʦʠʪʦ ʩʘ ʬʠʢʩʠʨʘʥʠ ʩ 

ʛʣʫʪʘʨʘʣʜʝʭʠʜ ʚʲʨʭʫ ʥʝʦʙʨʘʙʦʪʝʥʘ ʧʦʣʠʩʪʠʨʝʥʦʚʘ ʧʦʚʲʨʭʥʦʩʪ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ 

ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ʅʘʣʠʮʝ ʩʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʠ ʨʘʟʣʠʢʠ (P < 0,05) ʤʝʞʜʫ ʜʘʥʥʠʪʝ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʢʦʥʪʨʦʣʠ ʠ ʜʘʥʥʠʪʝ ʟʘ 

ʢʦʷ ʜʘ ʝ ʦʪ ʩʲʦʪʚʝʪʥʠʪʝ ʧʨʦʙʠ ʦʪ ʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ. 
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ʘʜʭʝʟʠʷʪʘ, ʝʢʩʧʦʟʠʮʠʷʪʘ ʢʲʤ ʚʝʱʝʩʪʚʘʪʘ ʙʝʰʝ ʥʘʤʘʣʝʥʘ ʥʘ 90 ʤʠʥ (ʜʦʣʥʘʪʘ ʛʨʘʬʠʢʘ). ɺ 

ʪʦʟʠ ʩʣʫʯʘʡ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʠ ʢʦʥʪʨʦʣʠ ʦʪ ʢʣʝʪʢʠ, ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ ʩ ʝʪʘʥʦʣ ʚ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʪʝʟʠ, ʥʘ ʢʦʠʪʦ ʩʝ ʠʟʣʘʛʘʪ ʢʣʝʪʢʠʪʝ ʧʨʠ ʪʨʝʪʠʨʘʥʝ ʩ ʘʣʢʦʭʦʣʥʠ 

ʨʘʟʪʚʦʨʠ ʥʘ ʢʫʨʢʫʤʠʥ ʠ ʙʝʥʜʘʤʫʩʪʠʥ ï ʩʲʦʪʚʝʪʥʦ 0,2% ʠ 2%. ʊʦʚʘ ʙʝʰʝ ʥʘʧʨʘʚʝʥʦ ʩ 

ʮʝʣ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʜʘʣʠ ʥʘʙʣʶʜʘʚʘʥʦʪʦ ʧʦʪʠʩʢʘʥʝ ʥʘ ʘʜʭʝʟʠʷʪʘ ʚʩʲʱʥʦʩʪ ʥʝ ʩʝ ʜʲʣʞʠ 

ʝʚʝʥʪʫʘʣʥʦ ʥʘ ʨʘʟʪʚʦʨʠʪʝʣʷ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ ʩʠʣʥʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʧʨʦʮʝʥʪʘ ʥʘ 

ʘʜʭʝʟʠʷ ʥʘ ʢʣʝʪʢʠʪʝ, ʥʝ ʩʘʤʦ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʪʚʦʨʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ, ʥʦ 

ʠ ʦʪ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʧʨʠʣʦʞʝʥ ʝʪʘʥʦʣ. 

ɽʪʦ ʟʘʱʦ, ʥʘʢʨʘʷ ʝʢʩʧʝʨʠʤʝʥʪʲʪ ʙʝ ʧʨʦʚʝʜʝʥ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʦʜʥʠ ʨʘʟʪʚʦʨʠ ʥʘ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ. ɹʷʭʘ ʧʨʠʣʦʞʝʥʠ Erufosine, Bendamustine, Melphalan ʠ As2O3, ʥʦ 

ʥʝ ʠ ʢʫʨʢʫʤʠʥ, ʧʦʨʘʜʠ ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʙʲʜʝ ʨʘʟʪʚʦʨʝʥ ʚʲʚ ʚʦʜʘ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣ-

ʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.33. ɺʠʞʜʘ ʩʝ, ʯʝ ʚ ʠʟʧʦʣʟʚʘʥʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʝʨʫʬʦʟʠ-

ʥʲʪ ʠ ʙʝʥʜʘʤʫʩʪʠʥʲʪ ʧʦʥʠʞʘʚʘʪ ʩʪʝʧʝʥʪʘ ʥʘ ʘʜʭʝʟʠʷ ʥʘ ʢʣʝʪʢʠ RPMI-8226 ʢʲʤ ʬʠʙʨʦ- 

 

ʌʠʛ. IV .33. ɺʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ ʚʲʨʭʫ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ RPMI -

8226 ʟʘ ʘʜʭʝʟʠʷ ʢʲʤ ʧʦʣʠʩʪʠʨʝʥʦʚʘ ʧʣʘʢʘ ʧʦʢʨʠʪʘ ʩʲʩ ʩʣʦʡ ʦʪ ʯʦʚʝʰʢʠ ʬʠʙʨʦ-

ʥʝʢʪʠʥ ʠʣʠ ʦʩʪʝʦʧʦʥʪʠʥ (rhOPN). ʇʦʢʨʠʚʘʥʝʪʦ ʥʘ ʧʣʘʢʘʪʘ ʝ ʦʩʲʱʝʩʪʚʝʥʦ ʯʨʝʟ 

ʦʙʨʘʙʦʪʢʘ ʩ ʨʘʟʪʚʦʨʠ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʧʨʦʪʝʠʥʠ. ʂʣʝʪʢʠʪʝ ʩʘ ʠʟʣʦʞʝʥʠ ʥʘ ʚʲʟʜʝʡ-

ʩʪʚʠʝʪʦ ʥʘ ʚʦʜʥʠ ʨʘʟʪʚʦʨʠ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ ʟʘ 90 ʤʠʥʫʪʠ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ 

ʧʨʠʚʝʜʝʥʠ ʚ ʢʦʥʪʘʢʪ ʩ ʧʨʠʛʦʪʚʝʥʘʪʘ ʧʣʘʢʘ ʟʘ 60 ʤʠʥ. ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʧʨʦʮʝʥʪʠ ʥʘ 

ʘʜʭʝʟʠʷ ʩʘ ʦʪʥʝʩʝʥʠ ʩʧʨʷʤʦ ʠʟʤʝʨʝʥʘʪʘ ʘʜʭʝʟʠʷ ʧʨʠ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ ʢʣʝʪʢʠ, ʢʦ-

ʠʪʦ ʩʘ ʬʠʢʩʠʨʘʥʠ ʩ ʛʣʫʪʘʨʘʣʜʝʭʠʜ ʚʲʨʭʫ ʥʝʦʙʨʘʙʦʪʝʥʘ ʧʦʣʠʩʪʠʨʝʥʦʚʘ ʧʦʚʲʨʭ-

ʥʦʩʪ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯ-

ʢʠʪʝ ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤa ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠ-

ʨʘʥʘ ʢʦʥʪʨʦʣʘ (P < 0,01). 
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ʥʝʢʪʠʥ (P < 0,01). ʇʦʥʠʞʝʥʠʝʪʦ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 5 Õʄ Erufosine, 10 Õʄ Erufosine ʠʣʠ 

200 Õʄ Bendamustine ʝ ʩʲʦʪʚʝʪʥʦ ʩ 54,2%, 75,8% ʠʣʠ 50,5% ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥ-

ʪʨʦʣʘ. ʆʩʚʝʥ ʪʦʚʘ, ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʚʝʱʝʩʪʚʘ ʚ ʠʟʧʦʣʟʚʘʥʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʥʠʞʘ-

ʚʘʪ ʩʪʝʧʝʥʪʘ ʥʘ ʘʜʭʝʟʠʷ ʥʘ ʢʣʝʪʢʠʪʝ ʢʲʤ ʦʩʪʝʦʧʦʥʪʠʥ (P < 0,01). ʇʦʥʠʞʝʥʠʝʪʦ ʩʣʝʜ ʪʨʝ-

ʪʠʨʘʥʝ ʩ 5 Õʄ Erufosine, 10 Õʄ Erufosine, 1 Õʄ As2O3, 100 Õʄ Melphalan ʠʣʠ 200 Õʄ 

Bendamustine ʝ ʩʲʦʪʚʝʪʥʦ ʩ 57,9%, 69,2%, 63,5%, 42,9% ʠʣʠ 73,3% ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘ-

ʪʘ ʢʦʥʪʨʦʣʘ. 

 

1.3.2. ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʦʜʝʣ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʘʜʭʝʟʠʷʪʘ ʥʘ ʤʠʝʣʦʤʥʠ 

ʢʣʝʪʢʠ ʢʲʤ ʦʩʪʝʦʙʣʘʩʪʥʠ ʢʣʝʪʢʠ SAOS-2 

ʇʲʨʚʦʥʘʯʘʣʥʦ ʙʝʰʝ ʧʦʪʲʨʩʝʥ ʧʨʦʪʝʠʥ, ʢʦʡʪʦ ʜʘ ʩʝ ʝʢʩʧʨʝʩʠʨʘ ʚ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ 

ʦʪ ʚʩʠʯʢʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ, ʥʦ ʜʘ ʥʝ ʩʝ ʝʢʩʧʨʝʩʠʨʘ ʦʪ SAOS-2. ʊʘʢʲʚ ʙʝʰʝ ʥʘʤʝʨʝʥ ʚ 

ʣʠʮʝʪʦ ʥʘ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʷ ʧʨʦʪʝʠʥ Bcl-2. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ʠʤʫʥʦʙʣʦʪʦʚʝ 

ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.34. ʆʪ ʛʦʨʥʠʷ ʯʠʬʪ ʙʣʦʪʦʚʝ ʩʝ ʚʠʞʜʘ, ʯʝ ʠ ʪʨʠʪʝ ʤʠʝʣʦʤʥʠ 

ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʝʢʩʧʨʝʩʠʨʘʪ Bcl-2, ʧʨʠ ʪʦʚʘ ʚ ʩʭʦʜʥʘ ʩʪʝʧʝʥ ï U-266 ʠ RPMI-8226 ʠʤʘʪ 

ʝʜʥʦ ʠ ʩʲʱʦ ʩʲʦʪʥʦʰʝʥʠʝ Bcl-2/ɓ-ʘʢʪʠʥ, ʘ ʧʨʠ OPM-2 ʪʦ ʝ ʩʘʤʦ 1,2 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ. 

ɼʦʣʥʠʷʪ ʯʠʬʪ ʙʣʦʪʦʚʝ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʥʠʚʘʪʘ ʥʘ Bcl-2 ʚ 

ʩʪʘʥʜʘʨʪʥʦ ʦʪʛʣʝʞʜʘʥʠ ʢʣʝʪʢʠ U-266 ʠ SAOS-2, ʢʘʢʪʦ ʠ ʚ ʢʣʝʪʢʠ SAOS-2, ʢʦʠʪʦ ʩʘ ʙʠ-

ʣʠ ʠʟʣʦʞʝʥʠ ʥʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʨʘʟʪʚʦʨʠʤʠ ʬʘʢʪʦʨʠ, ʩʝʢʨʝʪʠʨʘʥʠ ʦʪ U-266. ɺʠʞʜʘ ʩʝ, ʯʝ 

ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʠʤʘʪ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʝʢʩʧʨʝʩʠʷ ʥʘ ʪʦʟʠ ʧʨʦʪʝʠʥ, ʜʦʢʘʪʦ ʧʨʠ 

SAOS-2 ʪʷ ʝ ʧʨʝʥʝʙʨʝʞʠʤʦ ʥʠʩʢʘ ʠʣʠ ʥʫʣʝʚʘ ʠ ʥʝ ʩʝ ʫʚʝʣʠʯʘʚʘ ʩʣʝʜ ʢʦʥʪʘʢʪ ʥʘ ʢʣʝʪʢʠ-

ʪʝ ʩ ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʦʪ U-266. ɼʦʧʲʣʥʠʪʝʣʥʘ ʢʦʥʪʨʦʣʘ ʧʦʢʘʟʚʘ ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ 

Bcl-2 ʚ ʩʘʤʘʪʘ ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ. 

ɹʝʰʝ ʥʘʧʨʘʚʝʥ ʦʧʠʪ ʨʘʟʢʨʠʪʘʪʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʪʜʠʬʝʨʝʥʮʠʨʘʥʝ ʥʘ ʜʚʘʪʘ ʪʠʧʘ ʢʣʝʪ-

ʢʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ ʟʘ Bcl-2 ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʨʠʩʲʩʪʚʠʝʪʦ ʠ ʦʪʥʦʩʠʪʝʣʥʦ-

ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ, ʘʜʭʝʨʠʨʘʣʠ ʢʲʤ ʤʦʥʦʩʣʦʡ ʦʪ ʦʩʪʝʦʙʣʘʩʪʥʠ ʢʣʝʪʢʠ 

SAOS-2. ʋʩʧʝʰʥʦʩʪʪʘ ʥʘ ʪʦʟʠ ʧʦʜʭʦʜ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘ ʦʪ ʨʝʟʫʣʪʘʪʠʪʝ, ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ 

ʬʠʛ. IV.35. ʅʘ ʧʦʢʘʟʘʥʠʷ ʠʤʫʥʦʙʣʦʪ ʩʝ ʚʠʞʜʘʪ ʣʠʧʩʘʪʘ ʥʘ Bcl-2 ʚ ʢʦʥʪʨʦʣʥʠʷ ʤʦʥʦʩʣʦʡ 

ʦʪ ʢʣʝʪʢʠ SAOS-2 ʠ ʛʦʣʝʤʠʪʝ ʢʦʣʠʯʝʩʪʚa ʥʘ ʧʨʦʪʝʠʥʘ ʚ ʤʦʥʦʩʣʦʝʚʝ ʦʪ ʢʣʝʪʢʠ SAOS-2, 

ʢʦʠʪʦ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 24 ʯʘʩʘ ʩʘ ʙʠʣʠ ʚ ʢʦʥʪʘʢʪ ʩ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ RPMI-8226 ʠʣʠ 

OPM-2, ʠʣʠ ʧʲʢ ʩʲʩ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʧʨʦʠʟʚʦʜʥʠ ʥʘ OPM-2 (OPM-2/OPN-a 

ʠ OPM-2/OPN-b). ʄʘʢʘʨ ʠ ʚ ʤʘʣʢʦ ʢʦʣʠʯʝʩʪʚʦ, Bcl-2 ʩʝ ʦʪʢʨʠʚʘ ʠ ʚ ʤʦʥʦʩʣʦʷ ʦʪ SAOS- 
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ʌʠʛ. IV .34. ʀʤʫʥʦʙʣʦʪʦʚʝ, ʧʦʢʘʟʚʘʱʠ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʷ ʧʨʦʪʝʠʥ 

Bcl-2 ʧʨʠ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-266, OPM-2 ʠ RPMI-8226 (ɸ) ʠ ʚ ʩʣʝʜʥʠ-

ʪʝ ʧʨʦʙʠ (ɹ): 1 ï ʪʫʤʦʨʥʦ-ʪʨʘʥʩʬʦʨʤʠʨʘʥʠ ʦʩʪʝʦʙʣʘʩʪʠ SAOS-2; 2 ï SAOS-2, ʦʪ-

ʛʣʝʞʜʘʥʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 48 ʯʘʩʘ ʩʲʚʤʝʩʪʥʦ ʩ ʢʣʝʪʢʠ U-266, ʥʦ ʬʠʟʠʯʝʩʢʠ ʨʘʟ-

ʜʝʣʝʥʠ ʦʪ ʪʷʭ ʯʨʝʟ ʤʝʤʙʨʘʥʘ ʩ ʧʦʨʠ ʦʪ 0,4 Õm; 3 ï ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʦʪ U-266; 

4 ï U-266; 5 - SAOS-2, ʦʪʛʣʝʞʜʘʥʠ ʚ ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʦʪ U-266. ɿʘ ʢʦʥʪʨʦʣ 

ʥʘ ʨʘʚʥʦʤʝʨʥʦʩʪʘ ʥʘ ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦʙʠʪʝ ʩʘ ʧʦʢʘʟʘʥʠ ʠ ʥʠʚʘʪʘ ʥʘ ʫʙʠʢʚʠʪʝʨʥʠʷ 

ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ. ʏʠʩʣʦʚʠʪʝ ʩʲʦʪʥʦʰʝʥʠʷ ʩʘ ʧʦʣʫʯʝʥʠ ʦʪ ʜʝʥʩʠʪʦʤʝʪʨʠʯʥʦ ʦʧʨʝ-

ʜʝʣʝʥʠʪʝ ʠʥʪʝʥʟʠʪʝʪʠ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʙʘʥʜʦʚʝ, ʢʘʪʦ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʧʨʠ ʢʣʝʪʢʠ U-

266 ʝ ʧʨʠʝʪʦ ʟʘ ʝʜʠʥʠʮʘ ʠ ʦʩʪʘʥʘʣʠʪʝ ʩʘ ʧʨʠʨʘʚʥʝʥʠ ʩʧʨʷʤʦ ʥʝʛʦ. 

 

 

2, ʢʦʡʪʦ ʝ ʙʠʣ ʚ ʢʦʥʪʘʢʪ ʩ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266. ɺ ʛʨʫʧʘʪʘ ʩ ʢʣʝʪʢʠ RPMI-8226 ʩʝ ʦʪ-

ʯʠʪʘ 11,7 ʧʲʪʠ ʧʦʚʝʯʝ Bcl-2, ʦʪʢʦʣʢʦʪʦ ʚ ʛʨʫʧʘʪʘ ʩ U-266. ʊʲʡ ʢʘʪʦ ʪʝʟʠ ʜʚʘ ʚʠʜʘ 

ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʠʤʘʪ ʝʜʥʘʢʚʦ ʥʠʚʦ ʥʘ ʝʢʩʧʨʝʩʠʷ ʥʘ Bcl-2, ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʠʟ-

ʚʦʜʲʪ, ʯʝ RPMI-8226 ʠʤʘʪ 11,7 ʧʲʪʠ ʧʦ-ʛʦʣʷʤ ʘʬʠʥʠʪʝʪ ʦʪ U-266 ʜʘ ʘʜʭʝʨʠʨʘʪ ʢʲʤ 

SAOS-2. ɺ ʛʨʫʧʠʪʝ ʩ ʢʣʝʪʢʠ OPM-2, OPM-2/OPN-a ʠ OPM-2/OPN-b ʩʝ ʦʪʯʠʪʘʪ ʩʲʦʪʚʝʪ-

ʥʦ 7,8, 6,3 ʠ 7,8 ʧʲʪʠ ʧʦʚʝʯʝ Bcl-2, ʦʪʢʦʣʢʦʪʦ ʚ ʛʨʫʧʘʪʘ ʩ U-266. ʂʘʪʦ ʩʝ ʚʟʝʤʝ ʧʨʝʜʚʠʜ, 

ʯʝ OPM-2 ʠ ʧʨʦʠʟʚʦʜʥʠʪʝ ʠʤ ʠʤʘʪ 1,2 ʧʲʪʠ ʧʦʚʝʯʝ Bcl-2 ʦʪ U-266, ʤʦʞʝ ʜʘ ʩʝ ʠʟʯʠʩʣʠ, 

ʯʝ OPM-2, OPM-2/OPN-a ʠ OPM-2/OPN-b ʠʤʘʪ ʩʲʦʪʚʝʪʥʦ 6,5, 5,3 ʠ 6,5 ʧʲʪʠ ʧʦ-ʛʦʣʷʤ 

ʘʬʠʥʠʪʝʪ ʦʪ U-266 ʜʘ ʘʜʭʝʨʠʨʘʪ ʢʲʤ SAOS-2. 

 

 

1     2   3 4 5    

ɓ-ʘʢʪʠʥ

Bcl-2

ɓ-ʘʢʪʠʥ

Bcl-2

1,0         1,2         1,0
Bcl-2/ɓ-ʘʢʪʠʥ

(ʥʦʨʤʘʣʠʟʠʨʘʥʦ ʩʲʦʪʥʦʰʝʥʠʝ)

ɸ

ɹ



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 

194 
 

 

ʌʠʛ. IV .35. ʆʪʥʦʩʠʪʝʣʥʘ ʩʪʝʧʝʥ ʥʘ ʘʜʭʝʟʠʷ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʢʲʤ ʪʫʤʦʨʥʦ-

ʪʨʘʥʩʬʦʨʤʠʨʘʥʠ ʦʩʪʝʦʙʣʘʩʪʠ SAOS-2. ʄʦʥʦʩʣʦʝʚʝ ʦʪ ʢʣʝʪʢʠ SAOS-2 ʩʘ ʠʥʢʫʙʠ-

ʨʘʥʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 24 ʯʘʩʘ ʩ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ. ʉʣʝʜ ʠʟ-

ʭʚʲʨʣʷʥʝ ʥʘ ʥʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ, ʘʜʭʝʨʝʥʪʥʠʪʝ ʢʣʝʪʲʯʥʠ ʩʣʦʝʚʝ ʩʘ ʧʨʦʤʠʪʠ 

ʜʚʫʢʨʘʪʥʦ ʩ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ ʠ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ ʟʘ ʩʲʜʲʨʞʘʥʠʝ ʥʘ 

Bcl-2 ʠ ɓ-ʘʢʪʠʥ. ʉʲʦʪʥʦʰʝʥʠʷʪʘ Bcl-2/ɓ-ʘʢʪʠʥ ʩʘ ʧʦʣʫʯʝʥʠ ʦʪ ʜʝʥʩʠʪʦʤʝʪʨʠʯʥʦ 

ʦʧʨʝʜʝʣʝʥʠʪʝ ʠʥʪʝʥʟʠʪʝʪʠ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʙʘʥʜʦʚʝ ʠ ʩʘ ʧʨʠʨʘʚʥʝʥʠ ʩʧʨʷʤʦ ʨʝ-

ʟʫʣʪʘʪʘ ʟʘ ʢʣʝʪʢʠ U-266, ʧʨʠʝʪ ʟʘ ʝʜʠʥʠʮʘ. ʇʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʧʨʦʙʠʪʝ ʩ 

ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʢʣʝʪʢʠ OPM-2 ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʬʘʢʪʦʨ 1,2, ʟʘ ʜʘ ʩʝ ʢʦʤʧʝʥʩʠʨʘ 

ʟʘ ʧʦ-ʚʠʩʦʢʦʪʦ ʥʠʚʦ ʥʘ Bcl-2 ʚ ʪʝʟʠ ʢʣʝʪʢʠ, ʦʪʢʦʣʢʦʪʦ ʚ RPMI-8226 ʠʣʠ U-266. 

ʂʨʘʡʥʠʷʪ ʨʝʟʫʣʪʘʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʨʘʚʥʠʪʝʣʥʘ ʢʦʣʠʯʝʩʪʚʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ 

ʘʬʠʥʠʪʝʪʘ ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʢʲʤ SAOS-2. 

 

1.4. ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ in vitro ʤʦʜʝʣ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʢʦʩʪʥʘʪʘ 

ʠʥʚʘʟʠʷ ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ 

ʉʬʝʨʦʠʜʠ ʦʪ ʦʩʪʝʦʙʣʘʩʪʥʠ ʢʣʝʪʢʠ SAOS-2 ʙʷʭʘ ʢʫʣʪʠʚʠʨʘʥʠ ʩʲʚʤʝʩʪʥʦ ʩ ʤʠʝʣʦʤʥʠ 

ʢʣʝʪʢʠ ʚʲʚ ʚʲʨʪʷʱ ʩʝ ʙʠʦʨʝʘʢʪʦʨ, ʩʲʟʜʘʚʘʱ ʫʩʣʦʚʠʷ ʥʘ ʤʠʢʨʦʛʨʘʚʠʪʘʮʠʷ. ʌʘʢʪʲʪ, ʯʝ 

ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʝʢʩʧʨʝʩʠʨʘʪ Bcl-2, a SAOS-2 ï ʥʝ, ʙʝʰʝ ʠʟʧʦʣʟʚʘʥ ʟʘ ʠʤʫ-

ʥʦʭʠʩʪʦʭʠʤʠʯʥʦ ʦʪʜʠʬʝʨʝʥʮʠʨʘʥʝ ʥʘ ʜʚʘʪʘ ʪʠʧʘ ʢʣʝʪʢʠ ʚ ʭʠʩʪʦʣʦʛʠʯʥʠ ʧʨʝʧʘʨʘʪʠ ʦʪ 

ʩʬʝʨʦʠʜʠʪʝ. ʅʘ ʬʠʛ. IV.36. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯ-

ʥʦʪʦ ʦʮʚʝʪʷʚʘʥʝ ʥʘ ʧʨʝʧʘʨʘʪʠ ʦʪ ʜʚʘ ʩʬʝʨʦʠʜʘ ï ʢʦʥʪʨʦʣʝʥ, ʧʦʣʫʯʝʥ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ 

ʢʫʣʪʠʚʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠ SAOS-2 (ʩʥʠʤʢʠ ɸ, ɺ ʠ ɼ) ʠ ʩʤʝʩʝʥ, ʧʦʣʫʯʝʥ ʧʨʠ ʩʲʚʤʝʩʪʥʦ 

ʢʫʣʪʠʚʠʨʘʥʝ ʩ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266 (ʩʥʠʤʢʠ ɹ, ɻ ʠ ɽ). ʅʘ ʩʥʠʤʢʠ ɸ ʠ ɹ ʩʘ ʧʦʢʘʟʘʥʠ 

ʩʨʝʟʦʚʝ, ʦʮʚʝʪʝʥʠ ʩʘʤʦ ʩ ʭʝʤʘʪʦʢʩʠʣʠʥ-ʝʦʟʠʥ. ʅʘ ʦʩʪʘʥʘʣʠʪʝ ʩʥʠʤʢʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʨʝʟʦ-

ʚʝ, ʦʮʚʝʪʝʥʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʭʝʤʘʪʦʢʩʠʣʠʥ-ʝʦʟʠʥ (ʩʠʥ ʮʚʷʪ) ʠ ʩ ʤʘʨʢʠʨʘʥʦ ʘʥʪʠʪʷʣʦ 

SAOS-2

Bcl-2

ɓ-ʘʢʪʠʥ

0          7,8         6,3         7,8        11,7        1,0
Bcl-2/ɓ-ʘʢʪʠʥ

(ʥʦʨʤʘʣʠʟʠʨʘʥʦ ʩʲʦʪʥʦʰʝʥʠʝ)

- 6,5         5,3         6,5        11,7        1,0
ʆʪʥʦʩʠʪʝʣʥʘ ʩʪʝʧʝʥ ʥʘ ʘʜʭʝʟʠʷ ʥʘ 

ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʢʲʤ SAOS-2
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ʩʨʝʱʫ Bcl-2 (ʦʨʘʥʞʝʚʦ-ʢʘʬʷʚ ʮʚʷʪ). ʅʘ ʩʥʠʤʢʠ ɺ ʠ ɼ ʣʠʧʩʚʘʪ ʦʨʘʥʞʝʚʦ-ʢʘʬʷʚʦ ʦʮʚʝʪʝ-

ʥʠ ʢʣʝʪʢʠ (U-266), ʘ ʥʘ ʩʥʠʤʢʠ ɻ ʠ ɽ ʪʘʢʠʚʘ ʠʤʘ ʠ ʧʨʠ ʪʦʚʘ ʩʘ ʧʨʦʥʠʢʥʘʣʠ ʩʨʝʜ ʦʩʪʘʥʘ-

ʣʠʪʝ ʠʟʮʷʣʦ ʩʠʥʠ ʢʣʝʪʢʠ (SAOS-2). ʅʘ ʩʥʠʤʢʘʪʘ ʩ ʧʦ-ʛʦʣʷʤʦ ʫʚʝʣʠʯʝʥʠʝ (ɽ) ʩʝ ʚʠʞʜʘʪ 

ʜʚʦʡʢʠ ʦʪ ʩʚʲʨʟʘʥʠ ʝʜʥʘ ʩ ʜʨʫʛʘ ʢʣʝʪʢʠ ʦʪ ʜʚʘʪʘ ʨʘʟʣʠʯʥʠ ʪʠʧʘ. ʊʝʟʠ ʜʘʥʥʠ ʩʚʠʜʝʪʝʣʩʪ-

ʚʘʪ, ʯʝ ʧʨʠ ʩʲʚʤʝʩʪʥʦ ʢʫʣʪʠʚʠʨʘʥʝ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ U-266 ʧʨʦʥʠʢʚʘʪ ʩʨʝʜ ʦʩʪʝʦ-

ʙʣʘʩʪʥʠʪʝ SAOS-2 ʠ ʩʝ ʩʚʲʨʟʚʘʪ ʩ ʪʷʭ. 

 

ʌʠʛ. IV .36. ʉʨʝʟoʚʝ ʥʘ ʢʦʥʪʨʦʣʝʥ ʩʬʝʨʦʠʜ ʦʪ ʢʣʝʪʢʠ SAOS-2 (ɸ, ɺ ʠ ɼ) ʠ ʥʘ ʩʬʝʨʦ-

ʠʜ ʦʪ SAOS-2, ʢʫʣʪʠʚʠʨʘʥ ʩʲʚʤʝʩʪʥʦ ʩ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266 ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 

48 ʯʘʩʘ (ɹ, ɻ ʠ ɽ). ɺʩʠʯʢʠ ʩʨʝʟʦʚʝ ʩʘ ʦʮʚʝʪʝʥʠ ʩ ʭʝʤʘʪʦʢʩʠʣʠʥ-ʝʦʟʠʥ, ʘ ʩʨʝʟʦʚʝ ɺ, 

ɻ, ɼ ʠ ɽ ʩʘ ʧʦʜʣʦʞʝʥʠ ʠ ʥʘ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʘ ʦʙʨʘʙʦʪʢʘ ʩ ʘʥʪʠʪʷʣʦ ʩʨʝʱʫ Bcl-2. 

ʅʘ ʩʥʠʤʢʠ ɻ ʠ ɽ ʩʝ ʚʠʞʜʘ, ʯʝ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ, ʦʮʚʝʪʝʥʠ ʚ ʦʨʘʥʞʝʚʦ-ʢʘʬʷʚʦ 

ʧʦʨʘʜʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʩʠ ʥʘ Bcl-2, ʩʘ ʥʘʚʣʝʟʣʠ ʩʨʝʜ ʦʩʪʝʦʙʣʘʩʪʥʠʪʝ. 
 

ɸ ɹ

ɺ ɻ

ɼ ɽ



 

196 
 

2. ʄʝʭʘʥʠʟʲʤ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ 

 

2.1. ʀʥʜʫʮʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʟʘ 

2.1.1. ʇʨʦʤʝʥʠ ʚ ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʢʣʝʪʲʯʥʠʪʝ ʷʜʨʘ 

ʄʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266, OPM-2 ʠ RPMI-8226 ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ ʩ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʙʝʥʜʘʤʫʩʪʠʥ ʠ ʝʨʫʬʦʟʠʥ, ʟʘ ʨʘʟʣʠʯʥʠ ʧʝʨʠʦʜʠ ʦʪ ʚʨʝʤʝ. ʉʣʝʜ ʪʦʚʘ ʦʪ ʢʣʝʪʢʠʪʝ 

ʙʷʭʘ ʧʨʠʛʦʪʚʝʥʠ ʤʠʢʨʦʩʢʦʧʩʢʠ ʧʨʝʧʘʨʘʪʠ, ʢʘʪʦ ʷʜʨʘʪʘ ʙʷʭʘ ʦʮʚʝʪʝʥʠ ʩ DAPI. 

ʅʘ ʬʠʛ. IV.37. ʩʘ ʧʦʢʘʟʘʥʠ ʩʥʠʤʢʠ ʥʘ ʧʨʝʧʘʨʘʪʠ ʦʪ ʢʣʝʪʢʠ U-266. ʅʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ 

ʧʨʦʤʝʥʠ ʚ ʷʜʨʘʪʘ ʥʘ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ Erufosine (20 ʠʣʠ 40 ÕM) ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 

48 ʯʘʩʘ (ʩʥʠʤʢʠ ɹ ʠ ɺ). ɺ ʧʨʝʧʘʨʘʪʠʪʝ ʦʪ ʢʣʝʪʢʠ, ʪʨʝʪʠʨʘʥʠ ʩ Bendamustine (50 ʠʣʠ 100 

ÕM), ʦʙʘʯʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʢʘʨʠʦʧʠʢʥʦʟʘ ï ʩʚʠʚʘʥʝ ʠ ʫʧʣʲʪʥʷʚʘʥʝ (ʢʦʥʜʝʥʟʘʮʠʷ) ʥʘ ʷʜʨʘ-

ʪʘ (ʩʥʠʤʢʠ ɻ ʠ ɼ). ʊʝʟʠ ʧʨʦʤʝʥʠ ʩʘ ʧʦ-ʩʠʣʥʦ ʠʟʨʘʟʝʥʠ ʧʨʠ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʧʦ-ʚʠ-

ʩʦʢʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʝʥʜʘʤʫʩʪʠʥ. 

ʅʘ ʬʠʛ. IV.38. ʩʘ ʧʦʢʘʟʘʥʠ ʩʥʠʤʢʠ ʥʘ ʧʨʝʧʘʨʘʪʠ ʦʪ ʢʣʝʪʢʠ OPM-2. ɺ ʧʨʝʧʘʨʘʪʠʪʝ ʦʪ 

ʢʣʝʪʢʠ, ʪʨʝʪʠʨʘʥʠ ʩ 15 ÕM Erufosine ʟʘ 16 ʠʣʠ 24 ʯʘʩʘ (ʩʥʠʤʢʠ ɹ ʠ ɺ), ʩʝ ʥʘʙʣʶʜʘʚʘʪ 

ʢʘʨʠʦʧʠʢʥʦʟʘ ʠ ʢʘʨʠʦʨʝʢʩʠʩ (ʬʨʘʛʤʝʥʪʘʮʠʷ ʥʘ ʷʜʨʘʪʘ). ʇʨʦʤʝʥʠʪʝ ʩʘ ʧʦ-ʩʠʣʥʦ ʠʟʨʘʟʝ-

ʥʠ ʥʘ 24-ʠʷ ʯʘʩ. ɺ ʧʨʝʧʘʨʘʪʠʪʝ ʦʪ ʢʣʝʪʢʠ, ʪʨʝʪʠʨʘʥʠ ʩ 50 ÕM Bendamustine ʟʘ 48 ʯʘʩʘ, 

ʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʚʠʜʠʤʠ ʧʨʦʤʝʥʠ (ʩʥʠʤʢʘ ɻ), ʥʦ ʚ ʪʝʟʠ, ʪʨʝʪʠʨʘʥʠ ʩʲʩ 100 ÕM 

Bendamustine, ʝ ʥʘʣʠʮʝ ʢʘʨʠʦʧʠʢʥʦʟʘ (ʩʥʠʤʢʘ ɼ). 

ʅʘ ʬʠʛ. IV.39. ʩʘ ʧʦʢʘʟʘʥʠ ʩʥʠʤʢʠ ʥʘ ʧʨʝʧʘʨʘʪʠ ʦʪ ʢʣʝʪʢʠ RPMI-8226. ʅʝ ʩʝ ʥʘʙʣʶ-

ʜʘʚʘʪ ʧʨʦʤʝʥʠ ʚ ʷʜʨʘʪʘ ʥʘ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 15 ÕM Erufosine ʟʘ ʧʝʨʠʦʜ ʦʪ 14 ʯʘʩʘ 

(ʩʥʠʤʢa ɹ). ɺ ʧʨʝʧʘʨʘʪʠʪʝ ʦʪ ʢʣʝʪʢʠ, ʪʨʝʪʠʨʘʥʠ ʩʲʩ ʩʲʱʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʨʫʬʦʟʠʥ, ʥʦ 

ʟʘ 24 ʠʣʠ 48 ʯʘʩʘ (ʩʥʠʤʢʠ ɺ ʠ ɻ), ʩʝ ʥʘʙʣʶʜʘʚʘ ʢʘʨʠʦʧʠʢʥʦʟʘ. ʇʨʦʤʝʥʠʪʝ ʩʘ ʧʦ-ʩʠʣʥʦ 

ʠʟʨʘʟʝʥʠ ʥʘ 48-ʠʷ ʯʘʩ. 

 

2.1.2. ʅʘʨʘʩʪʚʘʥʝ ʥʘ ʧʨʦʮʝʥʪʥʠʷ ʜʷʣ ʥʘ ʩʫʙ-G1-ʬʨʘʢʮʠʷʪʘ (ʯʘʩʪʪʘ ʦʪ 

ʢʣʝʪʢʠ ʩʲʩ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ɼʅʂ ʧʦ-ʤʘʣʢʦ ʦʪ ʭʘʨʘʢʪʝʨʥʦʪʦ ʟʘ ʬʘʟʘ G1) 

ʄʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266 ʠ OPM-2 ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ ʟʘ ʧʝʨʠʦʜ ʦʪ 24 ʯʘʩʘ ʩ ʝʨʫʬʦʟʠʥ, 

ʢʫʨʢʫʤʠʥ ʠʣʠ ʜʠʘʨʩʝʥʦʚ ʪʨʠʦʢʩʠʜ ʚ ʝʬʝʢʪʠʚʥʠ ʮʠʪʦʪʦʢʩʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʉʣʝʜ ʪʦʚʘ  



IV. ʈʝʟʫʣʪʘʪʠ ï ʄʝʭʘʥʠʟʲʤ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ 

197 
 

 

ʌʠʛ. IV .37. ʂʣʝʪʲʯʥʠ ʷʜʨʘ ʦʪ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266, ʦʮʚʝʪʝʥʠ ʩ DAPI. ɸ ï ʥʝʪʨʝ-

ʪʠʨʘʥʠ ʢʣʝʪʢʠ; ɹ ï ʪʨʝʪʠʨʘʥʠ ʩ 20 Õʄ Erufosine ʟʘ 48 ʯʘʩʘ; ɺ ï ʪʨʝʪʠʨʘʥʠ ʩ 40 Õʄ 

Erufosine ʟʘ 48 ʯʘʩʘ; ɻ ï ʪʨʝʪʠʨʘʥʠ ʩ 50 Õʄ Bendamustine ʟʘ 48 ʯʘʩʘ; ɼ ï ʪʨʝʪʠʨʘʥʠ 

ʩʲʩ 100 Õʄ Bendamustine ʟʘ 48 ʯʘʩʘ; ʚʲʨʭʦʚʝ ʥʘ ʩʪʨʝʣʢʠ ï ʢʘʨʠʦʧʠʢʥʦʟʘ (ʩʚʠʚʘʥʝ 

ʠ ʫʧʣʲʪʥʷʚʘʥʝ ʥʘ ʷʜʨʘʪʘ). 

 

ʢʣʝʪʢʠʪʝ ʙʷʭʘ ʦʙʨʘʙʦʪʝʥʠ ʩ ʨʘʟʪʚʦʨ ʥʘ ʧʨʦʧʠʜʠʝʚ ʡʦʜʠʜ ʠ ɼʅʂ-ʩʲʜʲʨʞʘʥʠʝʪʦ ʠʤ ʙʝʰʝ 

ʘʥʘʣʠʟʠʨʘʥʦ ʯʨʝʟ ʧʦʪʦʯʥʘ ʮʠʪʦʤʝʪʨʠʷ ʧʦ Nicoletti. 

ʅʘ ʬʠʛ. IV.40. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ Erufo-

sine. ʇʨʠ ʢʣʝʪʢʠ U-266 ʧʨʦʮʝʥʪʥʠʷʪ ʜʷʣ ʥʘ ʩʫʙ-G1-ʬʨʘʢʮʠʷʪʘ ʥʘʨʘʩʪʚʘ ʥʝʟʥʘʯʠʪʝʣʥʦ ʦʪ 

2,74% (ʥʝʪʨʝʪʠʨʘʥʘ ʢʦʥʪʨʦʣʘ) ʥʘ 3,78% (20 ÕM ʝʨʫʬʦʟʠʥ) ʠʣʠ 4,3% (30 ÕM ʝʨʫʬʦʟʠʥ). 

ʇʨʠ ʢʣʝʪʢʠ OPM-2 ʦʙʘʯʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦʚʠʰʝʥʠʝ ʦʪ 7,86% (ʥʝʪʨʝʪʠʨʘʥʘ ʢʦʥʪʨʦʣʘ) ʥʘ 

19,18% (10 ÕM ʝʨʫʬʦʟʠʥ). 
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ʌʠʛ. IV .38. ʂʣʝʪʲʯʥʠ ʷʜʨʘ ʦʪ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ OPM-2, ʦʮʚʝʪʝʥʠ ʩ DAPI. ɸ ï ʥʝ-

ʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ; ɹ ï ʪʨʝʪʠʨʘʥʠ ʩ 15 Õʄ Erufosine ʟʘ 16 ʯʘʩʘ; ɺ ï ʪʨʝʪʠʨʘʥʠ ʩ 15 

Õʄ Erufosine ʟʘ 24 ʯʘʩʘ; ɻ ï ʪʨʝʪʠʨʘʥʠ ʩ 50 Õʄ Bendamustine ʟʘ 48 ʯʘʩʘ; ɼ ï ʪʨʝʪʠ-

ʨʘʥʠ ʩʲʩ 100 Õʄ Bendamustine ʟʘ 48 ʯʘʩʘ; ʚʲʨʭʦʚʝ ʥʘ ʩʪʨʝʣʢʠ ï ʢʘʨʠʦʧʠʢʥʦʟʘ (ʩʚʠ-

ʚʘʥʝ ʠ ʫʧʣʲʪʥʷʚʘʥʝ ʥʘ ʷʜʨʘʪʘ); ʮʝʣʠ ʩʪʨʝʣʢʠ ï ʢʘʨʠʦʨʝʢʩʠʩ (ʷʜʨʝʥʘ ʬʨʘʛʤʝʥʪʘ-

ʮʠʷ). 

 

ʅʘ ʬʠʛ. IV.41. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʨʝʪʠʨʘʥʝ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʩ ʢʫʨ-

ʢʫʤʠʥ. ʇʨʠ ʢʣʝʪʢʠ U-266 ʧʨʦʮʝʥʪʥʠʷʪ ʜʷʣ ʥʘ ʩʫʙ-G1-ʬʨʘʢʮʠʷʪʘ ʥʘʨʘʩʪʚʘ ʦʪ 2,74% (ʥʝ-

ʪʨʝʪʠʨʘʥʘ ʢʦʥʪʨʦʣʘ) ʥʘ 7,26% (20 ÕM ʢʫʨʢʫʤʠʥ) ʠʣʠ 18,78% (30 ÕM ʢʫʨʢʫʤʠʥ). ʇʨʠ 

ʢʣʝʪʢʠ OPM-2 ʧʨʦʮʝʥʪʥʠʷʪ ʜʷʣ ʥʘ ʩʫʙ-G1-ʬʨʘʢʮʠʷʪʘ ʥʘʨʘʩʪʚʘ ʦʪ 7,86% (ʥʝʪʨʝʪʠʨʘʥʘ 

ʢʦʥʪʨʦʣʘ) ʥʘ 11,43% (10 ÕM ʢʫʨʢʫʤʠʥ). 
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ʌʠʛ. IV .39. ʂʣʝʪʲʯʥʠ ʷʜʨʘ ʦʪ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ RPMI -8226, ʦʮʚʝʪʝʥʠ ʩ DAPI. ɸ ï 

ʥʝʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ; ɹ ï ʪʨʝʪʠʨʘʥʠ ʩ 15 Õʄ Erufosine ʟʘ 14 ʯʘʩʘ; ɺ ï ʪʨʝʪʠʨʘʥʠ ʩ 

15 Õʄ Erufosine ʟʘ 24 ʯʘʩʘ; ɻ ï ʪʨʝʪʠʨʘʥʠ ʩ 15 Õʄ Erufosine ʟʘ 48 ʯʘʩʘ; ʚʲʨʭʦʚʝ ʥʘ 

ʩʪʨʝʣʢʠ ï ʢʘʨʠʦʧʠʢʥʦʟʘ (ʩʚʠʚʘʥʝ ʠ ʫʧʣʲʪʥʷʚʘʥʝ ʥʘ ʷʜʨʘʪʘ). 

 

ʅʘ ʬʠʛ. IV.42. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʜʠʘʨ-

ʩʝʥʦʚ ʪʨʠʦʢʩʠʜ. ʇʨʠ ʢʣʝʪʢʠ U-266 ʧʨʦʮʝʥʪʥʠʷʪ ʜʷʣ ʥʘ ʩʫʙ-G1-ʬʨʘʢʮʠʷʪʘ ʥʘʨʘʩʪʚʘ ʦʪ 

2,74% (ʥʝʪʨʝʪʠʨʘʥʘ ʢʦʥʪʨʦʣʘ) ʥʘ 4,5% (0,5 ÕM As2O3) ʠʣʠ 8,37% (4 ÕM As2O3). ʇʨʠ 

ʢʣʝʪʢʠ OPM-2 ʧʨʦʮʝʥʪʥʠʷʪ ʜʷʣ ʥʘ ʩʫʙ-G1-ʬʨʘʢʮʠʷʪʘ ʥʘʨʘʩʪʚʘ ʦʪ 7,86% (ʥʝʪʨʝʪʠʨʘʥʘ 

ʢʦʥʪʨʦʣʘ) ʥʘ 9,71% (0,5 ÕM As2O3) ʠʣʠ 15,27% (2 ÕM As2O3). 

 

2.1.3. ʆʣʠʛʦʥʫʢʣʝʦʟʦʤʥʘ ɼʅʂ-ʬʨʘʛʤʝʥʪʘʮʠʷ 

ʄʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266 ʠ RPMI-8226 ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ ʟʘ ʧʝʨʠʦʜ ʦʪ 24 ʯʘʩʘ ʩ ʙʝʥʜʘ-

ʤʫʩʪʠʥ, ʝʨʫʬʦʟʠʥ ʠʣʠ ʙʦʨʪʝʟʦʤʠʙ ʚ ʝʬʝʢʪʠʚʥʠ ʮʠʪʦʪʦʢʩʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʉʣʝʜ ʪʦʚʘ 

ʦʪ ʮʠʪʦʟʦʣʘ ʥʘ ʢʣʝʪʢʠʪʝ ʙʝʰʝ ʠʟʦʣʠʨʘʥʘ ɼʅʂ, ʢʦʷʪʦ ʙʝʰʝ ʧʦʜʣʦʞʝʥʘ ʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘ 

ʚ ʘʛʘʨʦʟʝʥ ʛʝʣ. ʅʝ ʙʝʰʝ ʥʘʙʣʶʜʘʚʘʥʦ ʦʙʨʘʟʫʚʘʥʝ ʥʘ Ăʩʪʲʣʙʠʮʘò ʦʪ ɼʅʂ-ʬʨʘʛʤʝʥʪʠ 

(ʧʨʠʟʥʘʢ ʟʘ ʦʣʠʛʦʥʫʢʣʝʦʟʦʤʥʘ ɼʅʂ-ʬʨʘʛʤʝʥʪʘʮʠʷ ʠ ʘʧʦʧʪʦʟʘ) ʚ ʥʠʪʦ ʝʜʥʘ ʦʪ ʧʨʦʙʠʪʝ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʟʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ U-266 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.43.ɸ. 
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ʌʠʛ. IV .40. ʈʝʟʫʣʪʘʪʠ ʦʪ ʧʦʪʦʯʥʦ-ʮʠʪʦʤʝʪʨʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʧʦ Nicoletti ʥʘ ʩʧʦʩʦʙ-

ʥʦʩʪʪʘ ʥʘ Erufosine ʜʘ ʧʨʝʜʠʟʚʠʢʚʘ ʘʧʦʧʪʦʟʘ ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ. ɸ ï ʥʝʪʨʝʪʠ-

ʨʘʥʠ U-266; ɹ ï U-266, ʪʨʝʪʠʨʘʥʠ ʩ 20 Õʄ Erufosine ʟʘ 24 ʯʘʩʘ; ɺ ï U-266, ʪʨʝʪʠʨʘ-

ʥʠ ʩ 30 Õʄ Erufosine ʟʘ 24 ʯʘʩʘ; ɻ ï ʥʝʪʨʝʪʠʨʘʥʠ OPM-2; ɼ ï OPM-2, ʪʨʝʪʠʨʘʥʠ ʩ 

10 Õʄ Erufosine ʟʘ 24 ʯʘʩʘ. ʆʟʥʘʯʝʥʠʷ: ʄ1 ï ʩʫʙ-G1-ʬʨʘʢʮʠʷ; ʄ2 ï ʢʣʝʪʢʠ ʚ G1-

ʬʘʟʘʪʘ ʥʘ ʢʣʝʪʲʯʥʠʷ ʮʠʢʲʣ; M3 ï ʢʣʝʪʢʠ ʚ S-ʬʘʟʘʪʘ ʥʘ ʢʣʝʪʲʯʥʠʷ ʮʠʢʲʣ; ʄ4 ï 

ʢʣʝʪʢʠ ʚ G2-ʬʘʟʘʪʘ ʥʘ ʢʣʝʪʲʯʥʠʷ ʮʠʢʲʣ. ʂʲʤ ʚʩʷʢʘ ʭʠʩʪʦʛʨʘʤʘ ʝ ʜʘʜʝʥ ʩʲʦʪʚʝʪ-

ʥʠʷʪ ʧʨʦʮʝʥʪʝʥ ʜʷʣ ʥʘ ʩʫʙ-G1-ʬʨʘʢʮʠʷʪʘ. 
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ʌʠʛ. IV .41. ʈʝʟʫʣʪʘʪʠ ʦʪ ʧʦʪʦʯʥʦ-ʮʠʪʦʤʝʪʨʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʧʦ Nicoletti ʥʘ ʩʧʦʩʦʙ-

ʥʦʩʪʪʘ ʥʘ ʢʫʨʢʫʤʠʥʘ ʜʘ ʧʨʝʜʠʟʚʠʢʚʘ ʘʧʦʧʪʦʟʘ ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ. ɸ ï ʥʝʪʨʝ-

ʪʠʨʘʥʠ U-266; ɹ ï U-266, ʪʨʝʪʠʨʘʥʠ ʩ 20 Õʄ ʢʫʨʢʫʤʠʥ ʟʘ 24 ʯʘʩʘ; ɺ ï U-266, ʪʨʝʪʠ-

ʨʘʥʠ ʩ 30 Õʄ ʢʫʨʢʫʤʠʥ ʟʘ 24 ʯʘʩʘ; ɻ ï ʥʝʪʨʝʪʠʨʘʥʠ OPM-2; ɼ ï OPM-2, ʪʨʝʪʠʨʘʥʠ 

ʩ 10 Õʄ ʢʫʨʢʫʤʠʥ ʟʘ 24 ʯʘʩʘ. ʆʟʥʘʯʝʥʠʷ: ʄ1 ï ʩʫʙ-G1-ʬʨʘʢʮʠʷ; ʄ2 ï ʢʣʝʪʢʠ ʚ G1-

ʬʘʟʘʪʘ ʥʘ ʢʣʝʪʲʯʥʠʷ ʮʠʢʲʣ; M3 ï ʢʣʝʪʢʠ ʚ S-ʬʘʟʘʪʘ ʥʘ ʢʣʝʪʲʯʥʠʷ ʮʠʢʲʣ; ʄ4 ï 

ʢʣʝʪʢʠ ʚ G2-ʬʘʟʘʪʘ ʥʘ ʢʣʝʪʲʯʥʠʷ ʮʠʢʲʣ. ʂʲʤ ʚʩʷʢʘ ʭʠʩʪʦʛʨʘʤʘ ʝ ʜʘʜʝʥ ʩʲʦʪʚʝʪ-

ʥʠʷʪ ʧʨʦʮʝʥʪʝʥ ʜʷʣ ʥʘ ʩʫʙ-G1-ʬʨʘʢʮʠʷʪʘ. 
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ʌʠʛ. IV .42. ʈʝʟʫʣʪʘʪʠ ʦʪ ʧʦʪʦʯʥʦ-ʮʠʪʦʤʝʪʨʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʧʦ Nicoletti ʥʘ ʩʧʦʩʦʙ-

ʥʦʩʪʪʘ ʥʘ ʜʠʘʨʩʝʥʦʚʠʷ ʪʨʠʦʢʩʠʜ ʜʘ ʧʨʝʜʠʟʚʠʢʚʘ ʘʧʦʧʪʦʟʘ ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ. 

ɸ ï ʥʝʪʨʝʪʠʨʘʥʠ U-266; ɹ ï U-266, ʪʨʝʪʠʨʘʥʠ ʩ 0,5 Õʄ As2O3 ʟʘ 24 ʯʘʩʘ; ɺ ï U-266, 

ʪʨʝʪʠʨʘʥʠ ʩ 4 Õʄ As2O3 ʟʘ 24 ʯʘʩʘ; ɻ ï ʥʝʪʨʝʪʠʨʘʥʠ OPM-2; ɼ ï OPM-2, ʪʨʝʪʠʨʘʥʠ 

ʩ 0,5 Õʄ As2O3 ʟʘ 24 ʯʘʩʘ; E ï OPM-2, ʪʨʝʪʠʨʘʥʠ ʩ 2 Õʄ As2O3 ʟʘ 24 ʯʘʩʘ. ʆʟʥʘʯʝ-

ʥʠʷ: ʄ1 ï ʩʫʙ-G1-ʬʨʘʢʮʠʷ; ʄ2 ï ʢʣʝʪʢʠ ʚ G1-ʬʘʟʘʪʘ ʥʘ ʢʣʝʪʲʯʥʠʷ ʮʠʢʲʣ; M3 ï 

ʢʣʝʪʢʠ ʚ S-ʬʘʟʘʪʘ ʥʘ ʢʣʝʪʲʯʥʠʷ ʮʠʢʲʣ; ʄ4 ï ʢʣʝʪʢʠ ʚ G2-ʬʘʟʘʪʘ ʥʘ ʢʣʝʪʲʯʥʠʷ 

ʮʠʢʲʣ. ʂʲʤ ʚʩʷʢʘ ʭʠʩʪʦʛʨʘʤʘ ʝ ʜʘʜʝʥ ʩʲʦʪʚʝʪʥʠʷʪ ʧʨʦʮʝʥʪʝʥ ʜʷʣ ʥʘ ʩʫʙ-G1-ʬʨʘʢ-

ʮʠʷʪʘ. 
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ʌʠʛ. IV .43. ʈʝʟʫʣʪʘʪʠ ʦʪ ʛʝʣ-ʝʣʝʢʪʨʦʬʦʨʝʟʘ ʥʘ ɼʅʂ, ʠʟʦʣʠʨʘʥʘ ʦʪ: ɸ ï ʮʠʪʦʟʦʣʘ 

ʥʘ ʢʣʝʪʢʠ U-266, ʪʨʝʪʠʨʘʥʠ ʩ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ ʟʘ 24 ʯʘʩʘ; ɹ ʠ ɺ ï ʷʜʨʘ ʥʘ ʢʣʝʪ-

ʢʠ U-266 ʠʣʠ ʩʲʦʪʚ. RPMI -8226, ʩʣʝʜ ʠʥʢʫʙʠʨʘʥʝ ʥʘ ʷʜʨʘʪʘ ʩ ʮʠʪʦʟʦʣʝʥ ʝʢʩʪʨʘʢʪ 

ʦʪ ʢʣʝʪʢʠ SKW-3 (KE-37), ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ (20 ÕM) ʟʘ 24 

ʯʘʩʘ. ʅʘʜ ʩʥʠʤʢʠ ɹ ʠ ɺ ʝ ʦʙʦʟʥʘʯʝʥʦ ʚʨʝʤʝʪʦ ʥʘ ʠʥʢʫʙʘʮʠʷ ʥʘ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. 
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ɹʝʰʝ ʧʨʦʚʝʜʝʥ ʜʦʧʲʣʥʠʪʝʣʝʥ ʝʢʩʧʝʨʠʤʝʥʪ, ʟʘ ʜʘ ʩʝ ʜʦʢʘʞʝ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʥʘ ʷʜʨʘ ʦʪ 

ʢʣʝʪʢʠ U-266 ʠ RPMI-8226 ʢʲʤ ʦʣʠʛʦʥʫʢʣʝʦʟʦʤʥʘ ɼʅʂ-ʬʨʘʛʤʝʥʪʘʮʠʷ. ʗʜʨʘʪʘ ʙʷʭʘ ʦʪ-

ʜʝʣʝʥʠ ʦʪ ʢʣʝʪʢʠʪʝ ʠ ʙʷʭʘ ʠʥʢʫʙʠʨʘʥʠ ʩ ʮʠʪʦʟʦʣʝʥ ʝʢʩʪʨʘʢʪ ʦʪ ʢʣʝʪʢʠ SKW-3 (KE-37), 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ (20 ÕM) ʟʘ 24 ʯʘʩʘ. (ʊʝʟʠ ʢʣʝʪʢʠ ʩʘ ʤʥʦʛʦ ʯʫʚʩʪ-

ʚʠʪʝʣʥʠ ʢʲʤ ʝʨʫʬʦʟʠʥ ʠ ʨʝʘʛʠʨʘʪ ʩ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ.) ʈʝʟʫʣʪʘʪʠʪʝ 

ʦʪ ʝʣʝʢʪʨʦʬʦʨʝʟʘ ʥʘ ɼʅʂ, ʠʟʦʣʠʨʘʥʘ ʦʪ ʪʝʟʠ ʷʜʨʘ, ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.43.ɹ. ʠ ɺ., 

ʩʲʦʪʚʝʪʥʦ ʟʘ ʷʜʨʘ ʦʪ ʢʣʝʪʢʠ U-266 ʠʣʠ RPMI-8226. ɺʠʞʜʘ ʩʝ ʣʠʧʩʘʪʘ ʥʘ ʦʣʠʛʦʥʫʢʣʝʦ-

ʟʦʤʥʘ ɼʅʂ-ʬʨʘʛʤʝʥʪʘʮʠʷ ʚ ʢʦʥʪʨʦʣʥʠʪʝ ʥʝʠʥʢʫʙʠʨʘʥʠ ʷʜʨʘ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʪʘʢʘʚʘ ʚ 

ʷʜʨʘʪʘ, ʠʥʢʫʙʠʨʘʥʠ ʩ ʮʠʪʦʟʦʣʝʥ ʝʢʩʪʨʘʢʪ ʦʪ ʢʣʝʪʢʠ SKW-3. ʌʨʘʛʤʝʥʪʘʮʠʷʪʘ ʩʝ ʥʘʙʣʶ-

ʜʘʚʘ ʧʨʠ ʚʩʠʯʢʠ ʧʨʠʣʦʞʝʥʠ ʚʨʝʤʝʥʘ ʥʘ ʠʥʢʫʙʘʮʠʷ (ʦʪ 15 ʜʦ 60 ʤʠʥ ʧʨʠ ʷʜʨʘ ʦʪ U-266 ʠ 

ʦʪ 20 ʜʦ 90 ʤʠʥ ʧʨʠ ʷʜʨʘ ʦʪ RPMI-8226). 

 

2.1.4. ɸʢʪʠʚʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ 

ʂʣʝʪʢʠ U-266 ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ ʩ Erufosine (5, 15 ʠʣʠ 20 ÕM) ʟʘ ʨʘʟʣʠʯʥʠ ʧʝʨʠʦʜʠ ʦʪ 

ʚʨʝʤʝ (24, 48 ʠʣʠ 72 ʯʘʩʘ), ʩʣʝʜ ʢʦʝʪʦ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ ʟʘ ʧʨʦʤʝʥʠ ʚ 

ʥʠʚʘʪʘ ʠ ʘʢʪʠʚʘʮʠʦʥʥʠʷ ʩʪʘʪʫʩ ʥʘ ʨʘʟʣʠʯʥʠ ʢʘʩʧʘʟʠ, ʢʘʢʪʦ ʠ ʥʘ ʨʝʧʘʨʘʮʠʦʥʥʠʷ ʝʥʟʠʤ 

ʧʦʣʠ(ɸɼʌ-ʨʠʙʦʟʘ)-ʧʦʣʠʤʝʨʘʟʘ (PARP). ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. 

IV.44. ɺ ʥʠʢʦʷ ʦʪ ʧʨʦʙʠʪʝ ʥʝ ʩʝ ʟʘʙʝʣʷʟʚʘʪ ʧʨʦʤʝʥʠ ʚ ʥʠʚʘʪʘ ʥʘ ʥʝʘʢʪʠʚʥʠʪʝ ʧʨʦʢʘʩ-

ʧʘʟʠ-8 ʠ -3 ʠʣʠ ʧʦʷʚʘ ʥʘ ʘʢʪʠʚʥʠʪʝ ʠʤ ʬʨʘʛʤʝʥʪʠ. ʌʨʘʛʤʝʥʪʠʨʘʥʝ ʠ ʠʥʘʢʪʠʚʠʨʘʥʝ ʥʘ 

PARP ʩʝ ʥʘʙʣʶʜʘʚʘ ʝʜʠʥʩʪʚʝʥʦ ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 20 ÕM ʝʨʫʬʦʟʠʥ ʟʘ 72 ʯʘʩʘ, ʥʦ 

ʝ ʤʥʦʛʦ ʩʣʘʙʦ ʠʟʨʘʟʝʥʦ. 

ɸʥʘʣʦʛʠʯʝʥ ʝʢʩʧʝʨʠʤʝʥʪ ʙʝʰʝ ʧʨʦʚʝʜʝʥ ʩ ʢʣʝʪʢʠ OPM-2, ʥʦ ʩ ʧʦ ʥʠʩʢʠ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʥʘ ʝʨʫʬʦʟʠʥ ï 5, 10 ʠ 15 ÕM. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.45. 

ʅʘʙʣʶʜʘʚʘ ʩʝ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʠʥʠʮʠʘʪʦʨʥʠ ʧʨʦʢʘʩʧʘʟʠ (ʧʨʦʢʘʩʧʘʟʘ-8 ʠ ʧʨʦ-

ʢʘʩʧʘʟʘ-9, ʢʣʶʯʦʚʠ ʩʲʦʪʚʝʪʥʦ ʚʲʚ ʚʲʥʰʥʠʷ ʠʣʠ ʚʲʪʨʝʰʥʠʷ ʧʲʪ ʥʘ ʘʧʦʧʪʦʟʘʪʘ), ʘʢʪʠʚʠ-

ʨʘʥʝ ʥʘ ʦʩʥʦʚʥʘʪʘ ʝʬʝʢʪʦʨʥʘ ʢʘʩʧʘʟʘ (ʢʘʩʧʘʟʘ-3) ʠ ʬʨʘʛʤʝʥʪʠʨʘʥʝ ʥʘ PARP. ʆʧʠʩʘʥʠʪʝ 

ʧʨʦʤʝʥʠ ʩʘ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤʠ ʠ ʥʘʩʪʲʧʚʘʪ ʦʱʝ ʥʘ 24-ʠʷ ʯʘʩ ʦʪ ʚʲʟʜʝʡʩʪʚʠʝʪʦ 

ʩ ʝʨʫʬʦʟʠʥ. ɺʠʞʜʘ ʩʝ, ʯʝ ʦʱʝ ʧʨʠ 5 Õʄ ʝʨʫʬʦʟʠʥʲʪ ʧʨʝʜʠʟʚʠʢʚʘ ʧʦʥʠʞʝʥʠʝ ʚ ʥʠʚʦʪʦ 

ʥʘ ʥʝʘʢʪʠʚʥʠʪʝ ʧʨʦʢʘʩʧʘʟʠ-8, -9 ʠ -3. ʀʟʧʦʣʟʚʘʥʦʪʦ ʘʥʪʠʪʷʣʦ ʩʨʝʱʫ ʧʨʦʢʘʩʧʘʟʘ-3 Ăʫʣʘ-

ʚʷò ʠ ʘʢʪʠʚʥʘʪʘ ʬʦʨʤʘ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʚʠʜʠ ʢʘʢ ʧʘʨʘʣʝʣʥʦ ʩ ʧʦʥʠʞʘʚʘʥʝʪʦ ʥʘ 

ʥʠʚʦʪʦ ʥʘ ʥʝʘʢʪʠʚʥʘʪʘ ʧʨʦʢʘʩʧʘʟʘ-3 ʩʝ ʧʦʚʠʰʘʚʘ ʥʠʚʦʪʦ ʥʘ ʘʢʪʠʚʥʘʪʘ ʢʘʩʧʘʟʘ-3. ʋʩ-

ʧʦʨʝʜʥʦ ʩ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ ʢʘʩʧʘʟʘ-3 ʥʘʩʪʲʧʚʘ ʧʨʦʪʝʦʣʠʪʠʯʥʦ ʨʘʟʮʝʧʚʘʥʝ ʥʘ ʥʝʡʥʠʷ 



IV. ʈʝʟʫʣʪʘʪʠ ï ʄʝʭʘʥʠʟʲʤ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ 
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ʩʫʙʩʪʨʘʪ PARP, ʩ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʭʘʨʘʢʪʝʨʥʠʷ ʟʘ ʘʧʦʧʪʦʟʘʪʘ ʬʨʘʛʤʝʥʪ ʩ ʤʦʣʝʢʫʣʥʘ ʤʘʩʘ 

89 kDa. 

 

ʌʠʛ. IV .44. ʃʠʧʩʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ Erufosine ʚʲʨʭʫ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ ʚ 

ʢʣʝʪʢʠ U-266. ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 20 Õʄ ʟʘ ʧʝ-

ʨʠʦʜ ʦʪ 24 ʜʦ 72 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. 

ʂʦʥʪʨʦʣ ʚʲʨʭʫ ʨʘʚʥʦʤʝʨʥʦʩʪʪʘ ʥʘ ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦʙʠʪʝ ʝ ʧʨʦʚʝʜʝʥ ʯʨʝʟ ʩʨʘʚʥʷ-

ʚʘʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ ʫʙʠʢʚʠʪʝʨʥʠʷ ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. 

 

 

 

ʌʠʛ. IV .45. ʂʦʥʮʝʥʪʨʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ ʚ 

ʢʣʝʪʢʠ OPM-2 ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ Erufosine. ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 15 Õʄ ʟʘ ʧʝʨʠʦʜ ʦʪ 24 ʜʦ 72 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ 

ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. ʂʦʥʪʨʦʣ ʚʲʨʭʫ ʨʘʚʥʦʤʝʨʥʦʩʪʪʘ ʥʘ ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦ-

ʙʠʪʝ ʝ ʧʨʦʚʝʜʝʥ ʯʨʝʟ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ ʫʙʠʢʚʠʪʝʨʥʠʷ ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ ʚ 

ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. 

 

0     5   15 20 5  15 20 5   15 20Erufosine, ҡa:

ʧʨʦʢʘʩʧʘʟʘ-8

ʧʨʦʢʘʩʧʘʟʘ-3

ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-3

PARP (113 kDa)

ʬʨʘʛʤʝʥʪ ʦʪPARP (89 kDa)

ɓ-ʘʢʪʠʥ

24 h            48 h            72 h

0     5 10  15   5   10   15   5   10 15Erufosine, ҡa:

ʧʨʦʢʘʩʧʘʟʘ-8

ʧʨʦʢʘʩʧʘʟʘ-9

ʧʨʦʢʘʩʧʘʟʘ-3

ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-3

PARP (113 kDa)

ʬʨʘʛʤʝʥʪ ʦʪPARP (89 kDa)

ɓ-ʘʢʪʠʥ

24 h            48 h            72 h
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ʇʨʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ RPMI-8226 ʩʲʱʠʷʪ ʝʢʩʧʝʨʠʤʝʥʪ ʙʝʰʝ ʧʨʦʚʝʜʝʥ ʩ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʘ ʝʨʫʬʦʟʠʥʘ 2, 5 ʠ 15 ÕM. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.46. ʅʝ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʧʨʦʤʝʥʠ ʚ ʥʠʚʦʪʦ ʥʘ ʥʝʘʢʪʠʚʥʘʪʘ ʧʨʦʢʘʩʧʘʟʘ-9. ɿʘʙʝʣʷʟʚʘ ʩʝ ʠʟʚʝʩʪʥʦ ʘʢʪʠ-

ʚʠʨʘʥʝ ʥʘ ʢʘʩʧʘʟʘ-8 ʠ ʢʘʩʧʘʟʘ-3, ʥʦ ʩʘʤʦ ʧʨʠ ʩʨʘʚʥʠʪʝʣʥʦ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ 

ʝʨʫʬʦʟʠʥ (15 Õʄ) ʠ ʧʦ-ʜʲʣʛʦ ʚʨʝʤʝ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ (48 ʠʣʠ 72 ʯʘʩʘ). ʋʩʧʦʨʝʜʥʦ ʩ ʪʦʚʘ 

ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʬʨʘʛʤʝʥʪʠʨʘʥʝ ʥʘ PARP, ʩ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʭʘʨʘʢʪʝʨʥʠʷ ʟʘ ʘʧʦ-

ʧʪʦʟʘʪʘ ʬʨʘʛʤʝʥʪ (89 kDa). ɺ ʧʨʦʙʠʪʝ ʦʪ ʢʣʝʪʢʠ, ʪʨʝʪʠʨʘʥʠ ʩ ʧʦ-ʥʠʩʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

Erufosine (2 ʠʣʠ 5 Õʄ) ʟʘ 48 ʠʣʠ 72 ʯʘʩʘ, ʩʲʱʦ ʥʘʩʪʲʧʚʘ ʬʨʘʛʤʝʥʪʠʨʘʥʝ ʥʘ PARP, ʥʦ ʪʦ 

ʧʨʦʪʠʯʘ ʧʦ ʢʘʯʝʩʪʚʝʥʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʩ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʦ ʚʠʜ ʬʨʘʛʤʝʥʪʠ (62 

ʠ 50 kDa). ʊʝ ʩʘ ʚ ʥʠʩʢʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ 48-ʠʷ ʯʘʩ ʠ ʚ ʧʦ-ʚʠʩʦʢʦ ʥʘ 72-ʠʷ ʯʘʩ. 

ʇʨʦʙʠʪʝ ʦʪ ʢʣʝʪʢʠ OPM-2 ʠ RPMI-8226 ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʠ ʟʘ ʝʚʝʥʪʫʘʣʥʠ ʧʨʦʤʝʥʠ ʚ 

ʥʠʚʘʪʘ ʥʘ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʪʝ ʧʨʦʪʝʠʥʠ Bcl-2 ʠ Bcl-XL. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩ-

ʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.47. ʇʨʠ OPM-2 ʩʝ ʥʘʙʣʶʜʘʚʘ ʬʨʘʛʤʝʥʪʠʨʘʥʝ ʥʘ Bcl-2. ɽʬʝʢʪʲʪ ʝ ʢʦʥ-

ʮʝʥʪʨʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤ ʠ ʝ ʩʠʣʥʦ ʠʟʨʘʟʝʥ ʦʱʝ ʥʘ 24-ʠʷ ʯʘʩ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝʪʦ ʩ ʝʨʫʬʦ-

ʟʠʥ. ʇʨʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ RPMI-8226 ʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʧʦʜʦʙʥʦ ʬʨʘʛʤʝʥʪʠʨʘʥʝ ʥʘ Bcl-2, 

ʥʠʪʦ ʧʨʦʤʝʥʠ ʚ ʥʠʚʦʪʦ ʤʫ. ʇʨʦʤʝʥʠ ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ Bcl-XL. 

 

ʌʠʛ. IV .46. ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ Erufosine ʚʲʨʭʫ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ ʚ ʢʣʝʪʢʠ 

RPMI -8226. ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 15 Õʄ ʟʘ ʧʝ-

ʨʠʦʜ ʦʪ 24 ʜʦ 72 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. 

ʂʦʥʪʨʦʣ ʚʲʨʭʫ ʨʘʚʥʦʤʝʨʥʦʩʪʪʘ ʥʘ ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦʙʠʪʝ ʝ ʧʨʦʚʝʜʝʥ ʯʨʝʟ ʩʨʘʚʥʷ-

ʚʘʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ ʫʙʠʢʚʠʪʝʨʥʠʷ ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. 

 

0    2 5 15   2 5 15   2 5 15Erufosine, ҡa:

ʧʨʦʢʘʩʧʘʟʘ-8

ʧʨʦʢʘʩʧʘʟʘ-9

ʧʨʦʢʘʩʧʘʟʘ-3

ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-3

PARP (113 kDa)

ʬʨʘʛʤʝʥʪ ʦʪPARP (89 kDa)

ɓ-ʘʢʪʠʥ

24 h             48 h       72 h

ʬʨʘʛʤʝʥʪ ʦʪPARP (62 kDa)

ʬʨʘʛʤʝʥʪ ʦʪPARP (50 kDa)

ʬʨʘʛʤʝʥʪʠ ʦʪ ʢʘʩʧʘʟʘ-8 (41/43 kDa)
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ʌʠʛ. IV .47. ɽʨʫʬʦʟʠʥʲʪ ʠʥʜʫʮʠʨʘ ʬʨʘʛʤʝʥʪʘʮʠʷ ʥʘ Bcl-2 ʧʨʠ ʢʣʝʪʢʠ OPM-2 (A), 

ʥʦ ʥʝ ʦʢʘʟʚʘ ʚʠʜʠʤʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ Bcl-2 ʠ Bcl-XL ʧʨʠ ʢʣʝʪʢʠ RPMI-8226 (ɹ). 

ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 15 Õʄ ʟʘ ʧʝʨʠʦʜ ʦʪ 24 ʜʦ 72 

ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. ʂʦʥʪʨʦʣ ʚʲʨʭʫ 

ʨʘʚʥʦʤʝʨʥʦʩʪʪʘ ʥʘ ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦʙʠʪʝ ʝ ʧʨʦʚʝʜʝʥ ʯʨʝʟ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ 

ʫʙʠʢʚʠʪʝʨʥʠʷ ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. 

 

ɸʢʪʠʚʠʨʘʥʝʪʦ ʥʘ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ ʙʝʰʝ ʠʟʩʣʝʜʚʘʥʦ ʠ ʚ ʢʣʝʪʢʠ, ʪʨʝʪʠʨʘʥʠ ʩ 

ʝʨʫʬʦʟʠʥ ʟʘ ʧʦ ʢʨʘʪʢʠ ʧʝʨʠʦʜʠ ʦʪ ʚʨʝʤʝ (6 ʠʣʠ 14 ʯʘʩʘ), ʥʦ ʩ ʧʦ-ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ, 

ʜʦʩʪʠʛʘʱʠ ʜʦ 40 Õʄ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʙʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʘʥʪʠʪʝʣʘ, ʩʚʲʨʟʚʘʱʠ ʩʝ ʩʘʤʦ ʩ ʘʢ-

ʪʠʚʥʠʪʝ ʬʨʘʛʤʝʥʪʠ ʥʘ ʢʘʩʧʘʟʠ-9 ʠ -3. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. 

IV.48. ʇʨʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ U-266 ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʨʠʟʥʘʮʠ ʟʘ ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦ-

ʟʘ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʝʜʚʘ ʟʘʙʝʣʝʞʠʤʦ ʬʨʘʛʤʝʥʪʠʨʘʥʝ ʥʘ PARP ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 

40 Õʄ ʝʨʫʬʦʟʠʥ ʟʘ 14 ʯʘʩʘ. ʇʨʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ OPM-2 ʩʝ ʥʘʙʣʶʜʘʚʘ ʢʦʥʮʝʥʪʨʘʮʠʦʥ-

ʥʦ-ʟʘʚʠʩʠʤʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʢʘʩʧʘʟʠ-9 ʠ -3, ʩʲʧʨʦʚʦʜʝʥʦ ʩ ʬʨʘʛʤʝʥʪʠʨʘʥʝ ʥʘ PARP. ɺ 

ʢʣʝʪʢʠʪʝ, ʠʟʣʦʞʝʥʠ ʥʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ Erufosine ʟʘ 6 ʯʘʩʘ, ʪʝʟʠ ʧʨʦʤʝʥʠ ʥʘʩʪʲʧʚʘʪ ʧʨʠ 

ʤʠʥʠʤʘʣʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 10 Õʄ. ɺ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʟʘ 14 ʯʘʩʘ, ʧʨʦʤʝʥʠʪʝ ʥʘʩʪʲʧ-

ʚʘʪ ʧʨʠ ʤʠʥʠʤʘʣʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 5 Õʄ. ʇʨʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ RPMI-8226 ʢʘʩʧʘʟʘ-9 ʩʝ 

ʘʢʪʠʚʠʨʘ ʩʣʝʜ ʚʲʟʜʝʡʩʪʚʠʝ ʩ ʤʠʥʠʤʫʤ 40 Õʄ Erufosine ʟʘ 6 ʯʘʩʘ ʠʣʠ ʤʠʥʠʤʫʤ 20 Õʄ 

Erufosine ʟʘ 14 ʯʘʩʘ. ɸʢʪʠʚʠʨʘʥʝ ʥʘ ʢʘʩʧʘʟʘ-3 ʠ ʬʨʘʛʤʝʥʪʠʨʘʥʝ ʥʘ PARP ʩʝ ʫʩʪʘʥʦʚʷʚʘ 

ʩʘʤʦ ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 40 Õʄ Erufosine ʟʘ 14 ʯʘʩʘ. 

ʇʨʠ ʜʨʫʛ ʝʢʩʧʝʨʠʤʝʥʪ, ʧʨʦʚʝʜʝʥ ʚʲʨʭʫ ʢʣʝʪʢʠ OPM-2 ʠ RPMI-8226, ʙʝʰʝ ʩʨʘʚʥʝʥʘ 

ʩʪʝʧʝʥʪʘ ʥʘ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ ʦʪ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ ʩ ʧʨʦʪʠʚʦʤʠʝ-

ʣʦʤʥʦ ʜʝʡʩʪʚʠʝ. ʂʣʝʪʢʠ OPM-2 ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 12 ʠʣʠ 24 ʯʘʩʘ ʩ ʝʨʫ-

ʬʦʟʠʥ (5 ʠʣʠ 15 Õʄ), ʤʝʣʬʘʣʘʥ (50 Õʄ) ʠʣʠ ʢʫʨʢʫʤʠʥ (10 ʠʣʠ 20 Õʄ). ʇʦʣʫʯʝʥʠʪʝ ʨʝ-  

0    5   10   15    5  10   15   5   10   15Erufosine, ҡa:

Bcl-2

ɓ-ʘʢʪʠʥ

ʬʨʘʛʤʝʥʪ ʦʪBcl-2

24 h            48 h            72 h

ɸ

0   2 5 15  2 5 15   2 5 15Erufosine, ҡa:

Bcl-2

ɓ-ʘʢʪʠʥ

Bcl-XL

24 h            48 h            72 h

ɹ
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ʌʠʛ. IV .48. ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ Erufosine ʚʲʨʭʫ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ ʚ ʤʠʝʣʦʤʥʠ 

ʢʣʝʪʢʠ U-266, OPM-2 ʠ RPMI -8226. ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ ʚ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʜʦ 40 Õʄ ʟʘ ʧʝʨʠʦʜ ʦʪ 6 ʠʣʠ 14 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠ-

ʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. ʂʦʥʪʨʦʣ ʚʲʨʭʫ ʨʘʚʥʦʤʝʨʥʦʩʪʪʘ ʥʘ ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦʙʠʪʝ ʝ 

ʧʨʦʚʝʜʝʥ ʯʨʝʟ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ ʫʙʠʢʚʠʪʝʨʥʠʷ ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ ʚ ʦʪʜʝʣʥʠ-

ʪʝ ʧʨʦʙʠ. 

 

ʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.49.ɸ (ʩʥʠʤʢʠ ʥʘ ʙʣʦʪʦʚʝʪʝ) ʠ ʥʘ ʪʘʙʣʠʮʘ IV.1. (ʜʝʥ-

ʩʠʪʦʤʝʪʨʠʯʥʠ ʜʘʥʥʠ). ʉʨʝʜ 12-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ, ʩ ʥʘʡ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-3 

ʩʝ ʦʪʣʠʯʘʚʘʪ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 15 Õʄ Erufosine, ʩʣʝʜʚʘʥʠ ʦʪ ʪʨʝʪʠʨʘʥʠʪʝ ʩ ʤʝʣʬʘ-

ʣʘʥ. ʅʘʡ-ʥʠʩʢʦ ʥʠʚʦ ʥʘ ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-3 ʠʤʘʪ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʫʨʢʫʤʠʥ. ɺʲʚ 

ʚʩʠʯʢʠ ʪʨʝʪʠʨʘʥʠ ʧʨʦʙʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʬʨʘʛʤʝʥʪʠʨʘʥʝ ʠ ʠʥʘʢʪʠʚʠʨʘʥʝ ʥʘ PARP. ɺ ʦʩ-

ʥʦʚʥʠ ʣʠʥʠʠ ʪʦ ʝ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʢʘʩʧʘʟʘ-3 ʩ ʠʟʢʣʶʯʝ-

ʥʠʝ ʥʘ ʪʦʚʘ, ʯʝ ʥʘʡ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʬʨʘʛʤʝʥʪʘʮʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ 

ʩ Melphalan. ʉʨʝʜ 24-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ, ʩ ʥʘʡ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-3 ʩʝ ʦʪʣʠʯʘ-

ʚʘʪ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 5 Õʄ Erufosine, ʩʣʝʜʚʘʥʠ ʦʪ ʪʨʝʪʠʨʘʥʠʪʝ ʩ 20 Õʄ ʢʫʨʢʫʤʠʥ. 

ʅʘʡ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʬʨʘʛʤʝʥʪʠʨʘʥʝ ʥʘ PARP ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 15 

Õʄ Erufosine, ʩʣʝʜ ʢʦʠʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʥʘʨʝʞʜʘʪ ʪʨʝʪʠʨʘʥʠʪʝ ʩ 5 Õʄ Erufosine, 50 

Õʄ Melphalan, 20 Õʄ ʢʫʨʢʫʤʠʥ ʠ 10 Õʄ ʢʫʨʢʫʤʠʥ. 

0       5     10     20     40   Erufosine, ҡa:

14 h

0       5     10     20     40   

6 h

U-266

ɓ-ʘʢʪʠʥ

PARP (113 kDa)

ʬʨʘʛʤʝʥʪ ʦʪ PARP (89 kDa)

ɓ-ʘʢʪʠʥ

PARP (113 kDa)

ʬʨʘʛʤʝʥʪ ʦʪ PARP (89 kDa)

ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-3

ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-9

ɓ-ʘʢʪʠʥ

ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-3

PARP (113 kDa)

ʬʨʘʛʤʝʥʪ ʦʪ PARP (89 kDa)

ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-9

OPM-2

RPMI-8226
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ʌʠʛ. IV .49. ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ ʚʲʨʭʫ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ ʚ 

ʢʣʝʪʢʠ OPM-2 (ɸ) ʠ RPMI -8226 (ɹ), ʢʘʢʪʦ ʠ ʚʲʨʭʫ ʧʨʦʮʝʩʘ ʥʘ ʘʚʪʦʬʘʛʠʷ ʧʨʠ ʢʣʝ-

ʪʢʠ RPMI -8226 (ɹ). ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ Erufosine, 

Melphalan ʠʣʠ ʢʫʨʢʫʤʠʥ ʟʘ ʨʘʟʣʠʯʥʠ ʧʝʨʠʦʜʠ ʦʪ ʚʨʝʤʝ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ 

ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. ʊʲʨʩʝʥʦ ʝ ʬʨʘʛʤʝʥʪʠʨʘʥʝ ʥʘ ʢʘʩʧʘʟʠʪʝ ʠ ʥʘ 

PARP ʢʘʪʦ ʙʝʣʝʟʠ ʟʘ ʧʨʦʪʠʯʘʥʝ ʥʘ ʘʧʦʧʪʦʟʘ, ʢʘʢʪʦ ʠ ʧʨʝʚʨʲʱʘʥʝ ʥʘ LC3B-I  ʚ 

LC3B-II  ʢʘʪʦ ʧʨʠʟʥʘʢ ʟʘ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʘʚʪʦʬʘʛʠʯʥʠʷ ʧʨʦʮʝʩ. ʂʦʥʪʨʦʣ ʚʲʨʭʫ 

ʨʘʚʥʦʤʝʨʥʦʩʪʪʘ ʥʘ ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦʙʠʪʝ ʝ ʧʨʦʚʝʜʝʥ ʯʨʝʟ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ 

ʫʙʠʢʚʠʪʝʨʥʠʷ ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. 

 

 

ɸ

ɹ

ɓ-ʘʢʪʠʥ(42 kDa)

PARP (113 kDa)

ʬʨʘʛʤʝʥʪ ʦʪ PARP (89 kDa)

ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-3 (20 kDa)

12 h 24 h

ɓ-ʘʢʪʠʥ(42 kDa)

ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-3 (20 kDa)

PARP (113 kDa)

ʬʨʘʛʤʝʥʪ ʦʪ PARP (89 kDa)

ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-9 (35 kDa)

ʧʨʦʢʘʩʧʘʟʘ-8 (57 kDa)

LC3B-I (18 kDa)

LC3B-II (16 kDa)

14 h 24 h
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 12 h 

OPM-2 
ʅʝʪʨʝʪʠʨʘʥʘ 
ʢʦʥʪʨʦʣʘ 

Erufosine, 
5 ÕM 

Erufosine, 
15 ÕM 

Melphalan, 
50 ÕM 

ʂʫʨʢʫʤʠʥ, 
10 ÕM 

ʂʫʨʢʫʤʠʥ, 
20 ÕM 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-3 

1,0 2,9 5,4 4,0 1,6 2,4 

ɼʷʣ ʥʘ ʥʝʘʢʪʠʚʥʠʷ 
ʬʨʘʛʤʝʥʪ ʥʘ PARP 

3,9% 42,5% 64,4% 81,9% 12,0% 33,6% 

 24 h 

OPM-2 
ʅʝʪʨʝʪʠʨʘʥʘ 
ʢʦʥʪʨʦʣʘ 

Erufosine, 
5 ÕM 

Erufosine, 
15 ÕM 

Melphalan, 
50 ÕM 

ʂʫʨʢʫʤʠʥ, 
10 ÕM 

ʂʫʨʢʫʤʠʥ, 
20 ÕM 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-3 

1,0 3,9 2,1 0,9 0,9 3,7 

ɼʷʣ ʥʘ ʥʝʘʢʪʠʚʥʠʷ 
ʬʨʘʛʤʝʥʪ ʥʘ PARP 

13,8% 47,2% 72,8% 31,4% 0,5% 27,7% 

 14 h 

RPMI-8226 
ʅʝʪʨʝʪʠʨʘʥʘ 
ʢʦʥʪʨʦʣʘ 

Erufosine, 
5 ÕM 

Erufosine, 
15 ÕM 

Melphalan, 
100 ÕM 

ʂʫʨʢʫʤʠʥ, 
10 ÕM 

ʂʫʨʢʫʤʠʥ, 
20 ÕM 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
ʧʨʦʢʘʩʧʘʟʘ-8 

1,0 1,3 1,6 0,4 1,1 0,9 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-9 

1,0 3,5 4,3 19,9 4,2 3,9 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-3 

0 0 0 + 0 0 

ɼʷʣ ʥʘ ʥʝʘʢʪʠʚʥʠʷ 
ʬʨʘʛʤʝʥʪ ʥʘ PARP 

3,8% 4,0% 3,9% 57,5% 3,4% 3,8% 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
LC3B-II 

1,0 2,8 3,6 1,6 2,1 1,8 

 24 h 

RPMI-8226 
ʅʝʪʨʝʪʠʨʘʥʘ 
ʢʦʥʪʨʦʣʘ 

Erufosine, 
5 ÕM 

Erufosine, 
15 ÕM 

Melphalan, 
100 ÕM 

ʂʫʨʢʫʤʠʥ, 
10 ÕM 

ʂʫʨʢʫʤʠʥ, 
20 ÕM 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
ʧʨʦʢʘʩʧʘʟʘ-8 

1,0 1,0 1,7 0,5 0,8 - 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-9 

1,0 4,6 3,2 24,2 0,9 3,3 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-3 

0 0 0 + 0 0 

ɼʷʣ ʥʘ ʥʝʘʢʪʠʚʥʠʷ 
ʬʨʘʛʤʝʥʪ ʥʘ PARP 

3,8% 5,9% 6,3% 88,4% 0% 2,8% 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
LC3B-II 

1,0 2,9 3,6 0,8 1,2 1,6 

ʊʘʙʣʠʮʘ IV .1. ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ ʚʲʨʭʫ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ ʚ 

ʢʣʝʪʢʠ OPM-2 ʠ RPMI -8226, ʢʘʢʪʦ ʠ ʚʲʨʭʫ ʧʨʦʮʝʩʘ ʥʘ ʘʚʪʦʬʘʛʠʷ ʧʨʠ ʢʣʝʪʢʠ 

RPMI -8226. ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ Erufosine, Melphalan 

ʠʣʠ ʢʫʨʢʫʤʠʥ ʟʘ ʨʘʟʣʠʯʥʠ ʧʝʨʠʦʜʠ ʦʪ ʚʨʝʤʝ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠ-

ʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. ɼʝʥʩʠʪʦʤʝʪʨʠʯʥʦ ʦʧʨʝʜʝʣʝʥʠʪʝ ʠʥʪʝʥʟʠʪʝʪʠ ʥʘ ʙʘʥʜʦʚʝʪʝ ʟʘ 

ʢʘʩʧʘʟʠʪʝ ʠ ʟʘ LC3B-II  ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʠʥʪʝʥʟʠʪʝʪʠ ʟʘ ʢʦʥʪʨʦʣʥʠʷ 

ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ. ʇʦʣʫʯʝʥʠʪʝ ʩʲʦʪʥʦʰʝʥʠʷ ʧʨʠ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʢʦʥʪʨʦʣʠ ʩʘ ʧʨʠʝ-

ʪʠ ʟʘ ʝʜʠʥʠʮʘ ʠ ʩʧʨʷʤʦ ʪʷʭ ʩʘ ʧʨʝʠʟʯʠʩʣʝʥʠ ʦʩʪʘʥʘʣʠʪʝ. ɼʝʣʲʪ ʥʘ ʥʝʘʢʪʠʚʥʠʷ 

ʬʨʘʛʤʝʥʪ ʥʘ PARP ʝ ʠʟʯʠʩʣʝʥ ʢʘʪʦ ʧʨʦʮʝʥʪ ʦʪ ʦʙʱʦʪʦ ʢʦʣʠʯʝʩʪʚʦ PARP ʯʨʝʟ ʩʲ-

ʧʦʩʪʘʚʢʘ ʥʘ ʠʥʪʝʥʟʠʪʝʪʠʪʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʙʘʥʜʦʚʝ. 
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ʂʣʝʪʢʠ RPMI-8226 ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 14 ʠʣʠ 24 ʯʘʩʘ ʩ ʝʨʫʬʦʟʠʥ (5 

ʠʣʠ 15 Õʄ), ʤʝʣʬʘʣʘʥ (100 Õʄ) ʠʣʠ ʢʫʨʢʫʤʠʥ (10 ʠʣʠ 20 Õʄ). ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.49.ɹ (ʩʥʠʤʢʠ ʥʘ ʙʣʦʪʦʚʝʪʝ) ʠ ʥʘ ʪʘʙʣʠʮʘ IV.1. (ʜʝʥʩʠʪʦʤʝʪʨʠʯ-

ʥʠ ʜʘʥʥʠ). ɿʥʘʯʠʪʝʣʥʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʢʘʩʧʘʟʠ-8, -9 ʠ -3 ʠ ʠʥʘʢʪʠʚʠʨʘʥʝ ʥʘ PARP ʩʝ ʥʘ-

ʙʣʶʜʘʚʘʪ ʝʜʠʥʩʪʚʝʥʦ ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ Melphalan. ʀʟʚʝʩʪʥʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʥʠ-

ʚʦʪʦ ʥʘ ʥʝʘʢʪʠʚʥʠʷ ʬʨʘʛʤʝʥʪ ʥʘ PARP ʩʝ ʦʪʯʠʪʘ ʠ ʧʨʠ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 20 Õʄ 

ʢʫʨʢʫʤʠʥ. ʇʨʠ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʠ ʥʠʚʘʪʘ ʥʘ ʜʚʝʪʝ ʬʦʨʤʠ ʥʘ ʧʨʦʪʝ-

ʠʥʘ LC3B. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʝʨʫʬʦʟʠʥʘ ʥʘʩʪʲʧʚʘ ʧʨʝʚʨʲʱʘʥʝ ʥʘ ʮʠʪʦʟʦʣʥʘ-

ʪʘ ʬʦʨʤʘ LC3B-I (18 kDa) ʚ ʣʠʧʠʜʥʦ-ʩʚʲʨʟʘʥʘʪʘ LC3B-II  (16 kDa) ï ʧʨʠʟʥʘʢ ʟʘ ʩʪʠʤʫ-

ʣʠʨʘʥʝ ʥʘ ʘʚʪʦʬʘʛʠʯʥʠʷ ʧʨʦʮʝʩ. ʅʠʚʦʪʦ ʥʘ LC3B-II  ʥʘʨʘʩʪʚʘ 3,6 ʧʲʪʠ ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝ-

ʪʠʨʘʥʠ ʩ 15 Õʄ Erufosine. ʀʟʚʝʩʪʥʦ ʧʦʚʠʰʝʥʠʝ ʥʘ ʥʠʚʦʪʦ ʥʘ LC3B-II  ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʚ 

ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʫʨʢʫʤʠʥ. 

 

ʄʦʞʝ ʜʘ ʩʝ ʦʙʦʙʱʠ, ʯʝ ʙʷʭʘ ʧʦʣʫʯʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʟʘ ʥʘʩʪʲʧʚʘʥʝ 

ʥʘ ʬʠʟʠʦʣʦʛʠʯʥʘ ʢʣʝʪʲʯʥʘ ʩʤʲʨʪ (ʘʧʦʧʪʦʟʘ) ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʩ ʝʨʫ-

ʬʦʟʠʥ, ʢʫʨʢʫʤʠʥ ʠʣʠ ʤʝʣʬʘʣʘʥ ï ʙʷʭʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʪʦʟʠ ʪʠʧ ʩʤʲʨʪ ʧʨʦ-

ʤʝʥʠ ʢʘʪʦ ʷʜʨʝʥʘ ʬʨʘʛʤʝʥʪʘʮʠʷ, ʬʦʨʤʠʨʘʥʝ ʥʘ ʩʫʙ-G1-ʬʨʘʢʮʠʷ, ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʠʥʠʮʠ-

ʘʪʦʨʥʠʪʝ ʠ ʝʬʝʢʪʦʨʥʠ ʢʘʩʧʘʟʠ ʠ ʬʨʘʛʤʝʥʪʘʮʠʷ ʥʘ PARP. 

 

2.2. ʇʨʦʤʝʥʠ ʚ ʩʠʛʥʘʣʥʦ-ʪʨʘʥʩʜʫʢʮʠʦʥʥʠʪʝ ʧʲʪʠʱʘ 

ʇʨʝʜʠ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʠʟʫʯʘʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ ʚʲʨʭʫ ʩʠʛʥʘʣʥʘʪʘ ʪʨʘʥʩ-

ʜʫʢʮʠʷ ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ, ʙʝʰʝ ʥʘʧʨʘʚʝʥʘ ʩʲʧʦʩʪʘʚʢʘ ʥʘ ʥʠʚʘʪʘ ʥʘ ʥʷʢʦʠ ʩʠʛʥʘʣʥʠ ʠ 

ʨʝʛʫʣʘʪʦʨʥʠ ʧʨʦʪʝʠʥʠ ʚ ʥʝʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ U-266, OPM-2 ʠ RPMI-8226. ʇʦʣʫʯʝʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.50. ʇʨʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ U-266 ʩʝ ʥʘʙʣʶʜʘʚʘ ʚʠʩʦ-

ʢʘ ʝʢʩʧʨʝʩʠʷ ʥʘ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʪʝ ʧʨʦʪʝʠʥʠ Bcl-XL ʠ Mcl-1L. ʅʠʚʦʪʦ ʥʘ Bcl-XL ʚ ʪʝʟʠ 

ʢʣʝʪʢʠ ʝ 11,6 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ, ʦʪʢʦʣʢʦʪʦ ʚ ʢʣʝʪʢʠ OPM-2, ʠ 8,9 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ, ʦʪʢʦʣ-

ʢʦʪʦ ʚ ʢʣʝʪʢʠ RPMI-8226. ʅʠʚʦʪʦ ʥʘ Mcl-1L ʚ ʢʣʝʪʢʠ U-266 ʝ 1,7 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ, ʦʪʢʦʣ-

ʢʦʪʦ ʚ ʢʣʝʪʢʠ OPM-2, ʠ 3,8 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ, ʦʪʢʦʣʢʦʪʦ ʚ ʢʣʝʪʢʠ RPMI-8226. ʇʨʠ ʢʣʝ-

ʪʲʯʥʠʪʝ ʣʠʥʠʠ OPM-2 ʠ RPMI-8226 ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʜʚʘ ʙʘʥʜʘ ʟʘ ʪʫʤʦʨ-ʩʫʧʨʝʩʦʨʥʠʷ 

ʧʨʦʪʝʠʥ Rb (ʛʦʨʥʠʷʪ ʦʪ ʢʦʠʪʦ ʚʝʨʦʷʪʥʦ ʦʪʛʦʚʘʨʷʱ ʥʘ ʥʝʘʢʪʠʚʥʘʪʘ, ʬʦʩʬʦʨʠʣʠʨʘʥʘ ʬʦʨ-

ʤʘ, ʘ ʜʦʣʥʠʷʪ ï ʥʘ ʘʢʪʠʚʥʘʪʘ, ʜʝʬʦʩʬʦʨʠʣʠʨʘʥʘ ʬʦʨʤʘ), a ʧʨʠ U-266 ʩʘʤʦ ʝʜʠʥ ï ʧʦ-

ʜʦʣʥʠʷ. ʇʨʠ ʪʦʚʘ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʜʦʣʥʠʷ ʙʘʥʜ ʧʨʠ U-266 ʝ ʧʦ-ʥʠʩʢʘ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ  
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ʌʠʛ. IV .50. ʀʤʫʥʦʙʣʦʪʦʚʝ, ʩʨʘʚʥ̫ʚʘʱʠ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-266, OPM-

2 ʠ RPMI -8226 ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʝʢʩʧʨʝʩʠʷʪʘ ʠ ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ ʩʪʝʧʝʥʪʘ ʥʘ ʬʦʩʬʦ-

ʨʠʣʠʨʘʥʝ ʥʘ: ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʪʝ ʧʨʦʪʝʠʥʠ Bcl-XL ʠ Mcl-1 (ɸ); ʪʫʤʦʨ-ʩʫʧʨʝʩʦʨʥʠ-

ʪʝ ʧʨʦʪʝʠʥʠ Rb (ɹ) ʠ p53 (ɺ); ʩʫʙʝʜʠʥʠʮʘʪʘ p65 ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠʷ ʬʘʢʪʦʨ NF-

əB (ɻ); ʢʠʥʘʟʠʪʝ Akt  (ɼ) ʠ ERK (ɽ). ɿʘ ʢʦʥʪʨʦʣ ʥʘ ʨʘʚʥʦʤʝʨʥʦʩʪʪʘ ʥʘ ʥʘʥʘʩʷʥʝ ʥʘ 

ʧʨʦʙʠʪʝ ʩʘ ʧʦʢʘʟʘʥʠ ʠ ʥʠʚʘʪʘ ʥʘ ʫʙʠʢʚʠʪʝʨʥʠʷ ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ. ʏʠʩʣʦʚʠʪʝ ʩʲʦʪ-

ʥʦʰʝʥʠʷ ʩʘ ʧʦʣʫʯʝʥʠ ʦʪ ʜʝʥʩʠʪʦʤʝʪʨʠʯʥʦ ʦʧʨʝʜʝʣʝʥʠʪʝ ʠʥʪʝʥʟʠʪʝʪʠ ʥʘ ʩʲʦʪʚʝʪ-

ʥʠʪʝ ʙʘʥʜʦʚʝ, ʢʘʪʦ ʧʨʠ ʥʷʢʦʠ ʦʪ ʛʨʫʧʠʪʝ ʜʘʥʥʠ ʥʘʡ-ʤʘʣʢʦʪʦ ʩʲʦʪʥʦʰʝʥʠʝ ʝ ʧʨʠ-

ʝʪʦ ʟʘ ʝʜʠʥʠʮʘ ʠ ʦʩʪʘʥʘʣʠʪʝ ʩʘ ʧʨʠʨʘʚʥʝʥʠ ʩʧʨʷʤʦ ʥʝʛʦ. 

 

 

A

Bcl-XL

ɓ-ʘʢʪʠʥ

Bcl-XL/ɓ-ʘʢʪʠʥ

(ʥʦʨʤ. ʩʲʦʪʥʦʰʝʥʠʝ)
1,0 11,6 1,3

Mcl-1L

Mcl-1L/ɓ-ʘʢʪʠʥ

(ʥʦʨʤ. ʩʲʦʪʥʦʰʝʥʠʝ)
2,2 3,8 1,0

Rb

ɓ-ʘʢʪʠʥ

p-Rb/ɓ-ʘʢʪʠʥ0 3,2 3,4

Rb/ɓ-ʘʢʪʠʥ1,5 3,9 3,6

p-Rb

p53

ɓ-ʘʢʪʠʥ

p53/ɓ-ʘʢʪʠʥ

(ʥʦʨʤ. ʩʲʦʪʥʦʰʝʥʠʝ)
1,0  1,1  2,2 

NF-əB (p65)

ɓ-ʘʢʪʠʥ

NF-əB/ɓ-ʘʢʪʠʥ

(ʥʦʨʤ. ʩʲʦʪʥʦʰʝʥʠʝ)
2,4     1,7 1,0 

p-Akt1/2/3 (Ser473)

ɓ-ʘʢʪʠʥ

ʉʲʦʪʥʦʰʝʥʠʝ ʥʘ

p-Akt1/2/3 (Ser473) 

ʢʲʤ Akt1/2/3

0,4      0,05  0,2 

Akt1/2/3

p-ERK1/2

ERK2

ʉʲʦʪʥʦʰʝʥʠʝ ʥʘ

p-ERK1/2 ʢʲʤ ERK1/20,7 0,2 0,9

ERK1/2

ʉʲʦʪʥʦʰʝʥʠʝ ʥʘ

ERK2 ʢʲʤ ERK1/2
0,8 0,7   0,25

ɹ

ɺ ɻ

ɼ ɽ
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OPM-2 ʠ RPMI-8226. ʂʣʝʪʲʯʥʠʪʝ ʣʠʥʠʠ U-266 ʠ OPM-2 ʠʤʘʪ ʩʭʦʜʥʠ ʥʠʚʘ ʥʘ ʝʢʩʧʨʝʩʠʷ 

ʥʘ ʪʫʤʦʨ-ʩʫʧʨʝʩʦʨʥʠʷ ʧʨʦʪʝʠʥ p53, ʜʦʢʘʪʦ ʧʨʠ RPMI-8226 ʥʠʚʦʪʦ ʝ ʦʢʦʣʦ 2 ʧʲʪʠ ʧʦ-

ʚʠʩʦʢʦ. ʅʘʙʣʶʜʘʚʘ ʩʝ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʩʫʙʝʜʠʥʠʮʘʪʘ p65 ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠʷ 

ʬʘʢʪʦʨ NF-əB ʚ ʨʝʜʘ RPMI-8226 < OPM-2 < U-266. ʇʨʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ U-266 ʠʟʦʬʦʨ-

ʤʠʪʝ ʥʘ ʢʠʥʘʟʘʪʘ Akt (Akt1/2/3) ʚ ʤʥʦʛʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʘ ʬʦʩʬʦʨʠʣʠʨʘʥʠ ʧʨʠ Ser473 ʠ 

ʩʣʝʜʦʚʘʪʝʣʥʦ ʩʘ ʘʢʪʠʚʥʠ, ʜʦʢʘʪʦ ʧʨʠ OPM-2 ʤʥʦʛʦ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʥʘʣʠʯʥʠ ̫Akt ʝ ʬʦʩ-

ʬʦʨʠʣʠʨʘʥ ʧʨʠ Ser473. RPMI-8226 ʟʘʝʤʘʪ ʤʝʞʜʠʥʥʦ ʧʦʣʦʞʝʥʠʝ ʚ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ. ʀʟʦ-

ʬʦʨʤʠʪʝ ʥʘ ʢʠʥʘʟʘʪʘ ERK (ɽRK1/2) ʩʘ ʬʦʩʬʦʨʠʣʠʨʘʥʠ ʚ ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʘ ʩʪʝʧʝʥ ʧʨʠ 

OPM-2 ʠ ʚʲʚ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʧʨʠ ʦʩʪʘʥʘʣʠʪʝ ʜʚʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ʦʩʦʙʝʥʦ RPMI-8226. 

ɺʠʞʜʘ ʩʝ, ʯʝ ʦʪʥʦʩʠʪʝʣʥʠʷʪ ʜʷʣ ʥʘ ʠʟʦʬʦʨʤʘʪʘ ERK2 ʝ ʦʢʦʣʦ 3 ʧʲʪʠ ʧʦ-ʤʘʣʲʢ ʧʨʠ 

RPMI-8226, ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʜʨʫʛʠʪʝ ʜʚʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. 

ʂʣʝʪʢʠ U-266, OPM-2 ʠ RPMI-8226 ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ ʩ Erufosine ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 5 

ʜʦ 40 ÕM ʟʘ 6 ʠʣʠ 14 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ ʟʘ ʧʨʦʤʝʥʠ ʚ 

ʥʠʚʘʪʘ ʠ ʘʢʪʠʚʘʮʠʦʥʥʠʷ ʩʪʘʪʫʩ ʥʘ ʧʨʦʪʝʠʥʠ ʦʪ ʩʠʛʥʘʣʥʠʪʝ ʧʲʪʠʱʘ PI3K/Akt, JNK/c-Jun, 

Ras/Raf/MEK/ERK ʠ JAK/STAT. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ U-266 ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.51. (ʩʥʠʤʢʠ ʥʘ ʙʣʦʪʦʚʝʪʝ) ʠ ʥʘ ʪʘʙʣʠʮʘ IV.2. (ʜʝʥʩʠʪʦʤʝʪʨʠʯʥʠ 

ʜʘʥʥʠ). ɺ ʥʠʢʦʷ ʦʪ ʧʨʦʙʠʪʝ ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʟʥʘʯʠʪʝʣʥʠ ʧʨʦʤʝʥʠ ʚ ʥʠʚʘʪʘ ʠ ʩʪʝʧʝʥʪʘ 

ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ ʢʠʥʘʟʠʪʝ Akt ʠ JNK (ʩʲʦʪʚʝʪʥʦ ʧʨʠ Ser473 ʠʣʠ Thr183/Tyr185) 

ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʢʦʥʪʨʦʣʘ. ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʝ ʪʝʟʠ ʢʣʝʪʢʠ ʝʢʩʧʨʝ-

ʩʠʨʘʪ ʧʨʝʜʠʤʥʦ ʧʦ-ʚʠʩʦʢʦʤʦʣʝʢʫʣʥʠʪʝ ʬʦʨʤʠ ʥʘ JNK (54 kDa), ʘ ʥʠʚʦʪʦ ʥʘ ʧʦ-ʥʠʩʢʦ-

ʤʦʣʝʢʫʣʥʠʪʝ (46 kDa) ʝ ʤʥʦʛʦ ʥʠʩʢʦ. ɺ ʧʨʦʙʠʪʝ, ʠʟʦʣʠʨʘʥʠ ʥʘ 14-ʠʷ ʯʘʩ, ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʧʦʥʠʞʝʥʦ ʥʠʚʦ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʘʪʘ ʧʨʠ Ser338 ʬʦʨʤʘ ʥʘ ʢʠʥʘʟʘʪʘ c-Raf (p-c-Raf) ï 2,5 

ʧʲʪʠ ʧʦ-ʥʠʩʢʦ ʚ ʧʨʦʙʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 10 ÕM Erufosine, ʠ 5 ʧʲʪʠ ʧʦ-ʥʠʩʢʦ ʚ ʧʨʦʙʠʪʝ, 

ʪʨʝʪʠʨʘʥʠ ʩ 40 ÕM Erufosine. ʅʠʚʦʪʦ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʠʪʝ ʧʨʠ Ser217/221 ʬʦʨʤʠ ʥʘ ʢʠ-

ʥʘʟʘʪʘ MEK (MEK ʝ ʩʫʙʩʪʨʘʪ ʥʘ p-c-Raf) ʦʙʘʯʝ ʝ ʧʦʚʠʰʝʥʦ (ʜʦ 1,8 ʧʲʪʠ) ʚ ʢʣʝʪʢʠʪʝ, 

ʪʨʝʪʠʨʘʥʠ ʩ 20 ʠʣʠ 40 ÕM Erufosine (ʚʢʣʶʯʠʪʝʣʥʦ ʪʨʝʪʠʨʘʥʠʪʝ ʟʘ 6 ʯʘʩʘ). ʅʝ ʩʝ ʥʘʙʣʶ-

ʜʘʚʘʪ ʟʥʘʯʠʪʝʣʥʠ ʧʨʦʤʝʥʠ ʥʠʪʦ ʚ ʩʪʝʧʝʥʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ ʢʠʥʘʟʘʪʘ ERK (ʩʫʙ-

ʩʪʨʘʪ ʥʘ p-MEK) ʧʨʠ Thr202/Tyr204, ʥʠʪʦ ʚ ʥʠʚʦʪʦ ʥʘ ʘʢʪʠʚʠʨʘʥʘʪʘ ʢʠʥʘʟʘ p90RSK, 

ʬʦʩʬʦʨʠʣʠʨʘʥʘ ʧʨʠ Ser380 (p90RSK ʝ ʩʫʙʩʪʨʘʪ ʥʘ p-ERK). ʅʠʚʦʪʦ ʥʘ ʘʢʪʠʚʠʨʘʥʠʷ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʝʥ ʬʘʢʪʦʨ STAT3, ʬʦʩʬʦʨʠʣʠʨʘʥ ʧʨʠ Tyr705, ʩʝ ʧʦʥʠʞʘʚʘ ʩʣʝʜ ʪʨʝʪʠʨʘ-

ʥʝ ʥʘ ʢʣʝʪʢʠʪʝ ʩ ʝʨʫʬʦʟʠʥ. ʊʦʚʘ ʧʦʥʠʞʝʥʠʝ ʝ ʩʣʘʙʦ ʠʟʨʘʟʝʥʦ ʚ ʧʨʦʙʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 5-

10 ÕM Erufosine, ʥʦ ʥʘʨʘʩʪʚʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʠ ʝ 10-ʢʨʘʪʥʦ ʚ ʧʨʦʙʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 40 

ÕM Erufosine, ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʟʘ 6 ʠʣʠ ʟʘ 14 ʯʘʩʘ. 
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ʌʠʛ. IV .51. ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ Erufosine ʚʲʨʭʫ ʥʠʚʘʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʠʪʝ (ʘʢʪʠʚʥʠ-

ʪʝ) ʬʦʨʤʠ ʥʘ ʢʣʯʁʦʚʠ ʩʠʛʥʘʣʥʠ ʧʨʦʪʝʠʥʠ ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266. ʂʣʝʪʢʠʪʝ ʩʘ 

ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 40 Õʄ ʟʘ ʧʝʨʠʦʜ ʦʪ 6 ʠʣʠ 14 ʯʘʩʘ, ʩʣʝʜ 

ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. ʂʦʥʪʨʦʣ ʚʲʨʭʫ ʨʘʚʥʦʤʝʨ-

ʥʦʩʪʪʘ ʥʘ ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦʙʠʪʝ ʝ ʧʨʦʚʝʜʝʥ ʯʨʝʟ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ ʫʙʠʢʚʠ-

ʪʝʨʥʠʷ ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. ʀʟʩʣʝʜʚʘʥʠ ʩʘ ʠ ʦʙʱʠʪʝ ʥʠʚʘ ʥʘ ʥʷ-

ʢʦʠ ʦʪ ʩʠʛʥʘʣʥʠʪʝ ʧʨʦʪʝʠʥʠ (Akt , JNK ʠ ERK) ʩ ʮʝʣ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʜʘʣʠ ʩʝ ʟʘʧʘʟʚʘʪ 

ʧʦʩʪʦʷʥʥʠ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. 

 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ OPM-2 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.52. 

(ʩʥʠʤʢʠ ʥʘ ʙʣʦʪʦʚʝʪʝ) ʠ ʥʘ ʪʘʙʣʠʮʘ IV.3. (ʜʝʥʩʠʪʦʤʝʪʨʠʯʥʠ ʜʘʥʥʠ). ʅʘʙʣʶʜʘʚʘ ʩʝ ʜʝ-

ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ p-Akt (Ser473) ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʝʨʫʬʦʟʠʥʘ. ɺ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 5 

ÕM Erufosine ʟʘ 6 ʯʘʩʘ, ʥʠʚʦʪʦ ʥʘ p-Akt ʝ 2,5 ʧʲʪʠ ʧʦ-ʥʠʩʢʦ ʦʪ ʢʦʥʪʨʦʣʥʦʪʦ ʠ ʧʨʦʜʲʣ-

ʞʘʚʘ ʜʘ ʩʧʘʜʘ ʩ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʝʨʫʬʦʟʠʥʘ. ʇʦ-ʜʲʣʛʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ 

(14 ʯʘʩʘ) ʦʢʘʟʚʘ ʧʦ-ʩʠʣʝʥ ʝʬʝʢʪ, ʢʘʪʦ ʚ ʩʣʫʯʘʷ 20 ÕM Erufosine ʚʦʜʠ ʜʦ ʧʲʣʥʦ ʜʝʬʦʩʬʦ-

ʨʠʣʠʨʘʥʝ ʥʘ p-Akt. ɽʨʫʬʦʟʠʥʲʪ ʦʩʚʝʥ ʪʦʚʘ ʧʨʝʜʠʟʚʠʢʚʘ ʬʨʘʛʤʝʥʪʠʨʘʥʝ ʠ ʨʘʟʛʨʘʞʜʘʥʝ 

ʥʘ Akt ï ʝʬʝʢʪ, ʢʦʡʪʦ ʩʲʱʦ ʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤ, ʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ ʤʠʥʠʤʘʣ-

ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʪ 10 ÕM. ʅʘʙʣʶʜʘʚʘʥʠʷʪ ʬʨʘʛʤʝʥʪ ʦʪ Akt ʝ ʩ ʤʦʣʝʢʫʣʥʘ ʤʘʩʘ ʦʢʦʣʦ 

44 kDa. ʋʩʧʦʨʝʜʥʦ ʩ ʨʘʟʛʨʘʞʜʘʥʝʪʦ ʥʘ Akt ʥʘʩʪʲʧʚʘ ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ ʧʦ-ʚʠʩʦʢʦʤʦʣʝʢʫʣ-

ʥʠʪʝ ʬʦʨʤʠ (54 kDa) ʥʘ ʢʠʥʘʟʘʪʘ JNK ʠ ʧʨʠ ʜʚʝʪʝ ʚʨʝʤʝʥʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ, ʢʘʢʪʦ ʠ ʥʘ 

ʧʦ-ʥʠʩʢʦʤʦʣʝʢʫʣʥʠʪʝ Ҁ ʬʦʨʤʠ (46 kDa), ʥʦ ʩʘʤʦ ʧʨʠ 6-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʩ ʝʨʫʬʦʟʠʥ. 

ʊʦʯʥʦ ʦʙʨʘʪʥʦʪʦ, ʚ 14-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ ʥʠʚʦʪʦ ʥʘ 46 kDa JNK ʩʝ ʚʜʠʛʘ ʜʦ 5 ʧʲʪʠ. ɺ 6-ʯʘ- 

ɓ-ʘʢʪʠʥ(42 kDa)
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14 h

0       5     10     20     40   
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p-Akt1/2/3 (Ser473) (56/60 kDa)

Akt1/2/3 (56/60 kDa)

p-JNK1/2/3 (Thr183/Tyr185) (46/54 kDa)

JNK1/2/3 (46/54 kDa)

p-MEK1/2 (Ser217/221) (45 kDa)

p-p90RSK (Ser380) (90 kDa)

p-c-Raf (Ser338) (74 kDa)

p-ERK1/2 (Thr202/Tyr204) (42/44 kDa)

ERK1/2 (42/44 kDa)

p-STAT3Ŭ/ɓ(Tyr705) (79/86 kDa)
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 6 h 14 h 

Erufosine, ÕM 0 5 10 20 40 0 5 10 20 40 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-Akt1/2/3 

1,0 1,2 1,0 1,2 1,5 1,0 1,2 1,2 1,3 1,4 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-c-Raf 

1,0 1,1 0,7 0,6 1,3 1,0 0,9 0,4 0,3 0,2 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-ʄɽʂ1/2 

1,0 1,0 0,9 1,4 1,5 1,0 1,0 1,1 1,6 1,8 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-ɽRʂ1/2 

1,0 0,9 0,8 0,9 0,9 1,0 0,9 1,0 1,2 1,2 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-p90RSK 

1,0 0,8 0,8 1,1 1,4 1,0 0,6 0,8 0,8 1,1 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-STAT3Ŭ/ɓ 

1,0 0,7 0,4 0,2 0,1 1,0 1,0 0,6 0,4 0,1 

ʊʘʙʣʠʮʘ IV .2. ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ Erufosine ʚʲʨʭʫ ʥʠʚʘʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʠʪʝ (ʘʢʪʠʚ-

ʥʠʪʝ) ʬʦʨʤʠ ʥʘ ʢʣʶʯʦʚʠ ʩʠʛʥʘʣʥʠ ʧʨʦʪʝʠʥʠ ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266. ʂʣʝʪʢʠʪʝ 

ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 40 Õʄ ʟʘ ʧʝʨʠʦʜ ʦʪ 6 ʠʣʠ 14 ʯʘʩʘ, ʩʣʝʜ 

ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. ɼʝʥʩʠʪʦʤʝʪʨʠʯʥʦ ʦʧʨʝʜʝʣʝ-

ʥʠʪʝ ʠʥʪʝʥʟʠʪʝʪʠ ʥʘ ʙʘʥʜʦʚʝʪʝ ʟʘ ʬʦʩʬʦʨʠʣʠʨʘʥʠʪʝ ʬʦʨʤʠ ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʠʥʪʝʥ-

ʟʠʪʝʪʠʪʝ ʟʘ ʧʨʦʪʝʠʥʠʪʝ, ʧʦʣʟʚʘʥʠ ʢʘʪʦ ʢʦʥʪʨʦʣʠ ï ʩʲʦʪʚʝʪʥʦ Akt 1/2/3 ʟʘ 

p-Akt 1/2/3, ɓ-ʘʢʪʠʥ ʟʘ p-STAT3Ŭ/ɓ ʠ ERK1/2 ʟʘ ʦʩʪʘʥʘʣʠʪʝ. ʇʦʣʫʯʝʥʠʪʝ ʩʲʦʪʥʦʰʝ-

ʥʠʷ ʧʨʠ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʢʦʥʪʨʦʣʠ ʩʘ ʧʨʠʝʪʠ ʟʘ ʝʜʠʥʠʮʘ ʠ ʩʧʨʷʤʦ ʪʷʭ ʩʘ ʧʨʝʠʟʯʠʩ-

ʣʝʥʠ ʦʩʪʘʥʘʣʠʪʝ. 

 

ʩʦʚʠʪʝ ʧʨʦʙʠ ʫʩʧʦʨʝʜʥʦ ʩ ʜʝʬʦʩʬʦʨʠʣʠʨʘʥʝʪʦ ʥʘ p-Akt ʥʘʩʪʲʧʚʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ 

JNK. ʅʠʚʦʪʦ ʥʘ 54 kDa p-JNK (Thr183/Tyr185) ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 40 ÕM Erufosine, 

ʝ 4 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʢʦʥʪʨʦʣʥʦʪʦ, ʘ ʥʠʚʦʪʦ ʥʘ 46 kDa p-JNK (Thr183/Tyr185) ʝ ʩʲʦʪʚʝ-

ʪʥʦ 13,7 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʢʦʥʪʨʦʣʥʦʪʦ. ʅʠʚʦʪʦ ʥʘ 46 kDa p-JNK ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ 

ʩ 40 ÕM Erufosine ʟʘ 14 ʯʘʩʘ, ʧʲʢ ʝ 15,8 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʢʦʥʪʨʦʣʥʦʪʦ. ʅʠʩʢʠʪʝ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʝʨʫʬʦʟʠʥ (5 ʠ 10 ÕM) ʧʦʚʠʰʘʚʘʪ ʥʠʚaʪa ʥʘ p-c-Raf (Ser338) ʠ p-MEK 

(Ser217/221), ʥʦ ʧʨʠ ʧʦ-ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʟʠ ʝʬʝʢʪ ʠʟʯʝʟʚʘ ʠ ʜʦʨʠ ʩʝ ʦʙʨʲʱʘ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʪʘ ʧʦʩʦʢʘ. ʋʩʧʦʨʝʜʥʦ ʩ ʧʦʥʠʞʘʚʘʥʝʪʦ ʥʘ p-MEK ʧʨʠ ʪʝʟʠ ʚʠʩʦʢʠ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦʷʚʘ ʥʘ ʬʨʘʛʤʝʥʪʠ ʦʪ MEK. ʄʦʣʝʢʫʣʥʠʪʝ ʤʘʩʠ ʥʘ ʪʝʟʠ ʬʨʘʛ-

ʤʝʥʪʠ ʩʘ ʦʢʦʣʦ 28 ʠ 32 kDa. ʇʨʠ ʩʲʱʠʪʝ ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʝʨʫʬʦʟʠʥ (20 ʠ 40 

ÕM) ʩʝ ʦʪʯʠʪʘ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʦʙʱʦʪʦ ʥʠʚʦ ʥʘ ERK ʚ 6-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ. ʊʦʚʘ ʦʙʘʯʝ ʝ 

ʩʲʧʨʦʚʦʜʝʥʦ ʩ ʧʦ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ (ʠ ʩʲʦʪʚʝʪʥʦ ʘʢʪʠʚʘʮʠʷ) ʥʘ ERK 

(ʦʢʦʣʦ 20 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʘ ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 20 ÕM ʝʨʫʬʦʟʠʥ). ɺ 14-ʯʘʩʦʚʠʪʝ ʧʨʦ-

ʙʠ ʥʠʚʘʪʘ ʥʘ p-ERK (Thr202/Tyr204) ʩʘ ʧʦʚʠʰʝʥʠ ʦʢʦʣʦ 2-3 ʧʲʪʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʥʝʪʨʝ-

ʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ. ɺʠʩʦʢʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʝʨʫʬʦʟʠʥ, ʧʨʠʣʦʞʝʥʠ ʟʘ 6 ʯʘʩʘ, ʧʦʥʠʞʘʚʘʪ 

ʥʠʚʘʪʘ ʥʘ p-p90RSK (Ser380) ʠ ʥʘ ʘʢʪʠʚʠʨʘʥʘʪʘ ʢʠʥʘʟʘ MSK1, ʬʦʩʬʦʨʠʣʠʨʘʥʘ ʧʨʠ 

Thr581 (MSK1 ʩʲʱʦ ʝ ʩʫʙʩʪʨʘʪ ʥʘ p-ERK). ʉʲʱʠʷʪ ʝʬʝʢʪ ʝ ʧʦ-ʩʠʣʥʦ ʠʟʨʘʟʝʥ ʚ 14-ʯʘʩʦ- 
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ʌʠʛ. IV .52. ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ Erufosine ʚʲʨʭʫ ʥʠʚʦʪʦ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ 

(ʩʲʦʪʚ. ʩʪʝʧʝʥʪʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʘ ʘʢʪʠʚʥʦʩʪ) ʥʘ ʢʣʶʯʦʚʠ ʩʠʛʥʘʣʥʠ ʧʨʦʪʝʠʥʠ ʚ 

ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ OPM-2. ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 40 

Õʄ ʟʘ ʧʝʨʠʦʜ ʦʪ 6 ʠʣʠ 14 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫ-

ʥʦʙʣʦʪ. ʂʦʥʪʨʦʣ ʚʲʨʭʫ ʨʘʚʥʦʤʝʨʥʦʩʪʪʘ ʥʘ ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦʙʠʪʝ ʝ ʧʨʦʚʝʜʝʥ ʯʨʝʟ 

ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ ʫʙʠʢʚʠʪʝʨʥʠʷ ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. ʀʟ-

ʩʣʝʜʚʘʥʠ ʩʘ ʠ ʦʙʱʠʪʝ ʥʠʚʘ ʥʘ ʥʷʢʦʠ ʦʪ ʩʠʛʥʘʣʥʠʪʝ ʧʨʦʪʝʠʥʠ (Akt , JNK ʠ ERK) ʩ 

ʮʝʣ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʜʘʣʠ ʩʝ ʟʘʧʘʟʚʘʪ ʧʦʩʪʦʷʥʥʠ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. 

 

ʚʠʪʝ ʧʨʦʙʠ, ʢʲʜʝʪʦ ʟʘʧʦʯʚʘ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ Erufosine ʦʪ 10 ÕM. 

ʇʨʠ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 10 ʠʣʠ 20 ÕM Erufosine ʟʘ 6 ʯʘʩʘ, ʦʙʘʯʝ ʩʝ ʟʘʙʝʣʷʟʚʘ ʠʟʚʝʩʪʥʦ 

ʧʦʚʠʰeʥʠʝ (ʦʢʦʣʦ 2 ʧʲʪʠ) ʥʘ ʥʠʚʦʪʦ ʥʘ p-p90RSK. ʇʨʠ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 5 ʜʦ 20 

ÕM Erufosine ʟʘ 6 ʯʘʩʘ, ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦʚʠʰeʥʠʝ (ʦʢʦʣʦ 2 ʧʲʪʠ) ʥʘ ʥʠʚʦʪʦ ʥʘ p-STAT3 

(Tyr705). ʇʦʜʦʙʥʦ ʧʦʚʠʰʝʥʠʝ ʣʠʧʩʚʘ ʚ 14-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ RPMI-8226 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.53. 

(ʩʥʠʤʢʠ ʥʘ ʙʣʦʪʦʚʝʪʝ) ʠ ʥʘ ʪʘʙʣʠʮʘ IV.4. (ʜʝʥʩʠʪʦʤʝʪʨʠʯʥʠ ʜʘʥʥʠ). ɺ ʥʠʢʦʷ ʦʪ ʧʨʦʙʠʪʝ 

ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʟʥʘʯʠʪʝʣʥʠ ʧʨʦʤʝʥʠ ʚ ʥʠʚʦʪʦ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ ʢʠʥʘ-

ʟʘʪʘ Akt. ʅʠʚʦʪʦ ʥʘ JNK ʩʲʱʦ ʥʝ ʩʝ ʧʨʦʤʝʥʷ ʟʥʘʯʠʪʝʣʥʦ, ʥʦ ʚ 6-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ ʩʝ ʫʩʪʘ- 

0      5     10     20     40   Erufosine, ҡa:

p-Akt1/2/3 (Ser473) (56/60 kDa)

ɓ-ʘʢʪʠʥ(42 kDa)

14 h

0      5     10     20     40   

6 h

Akt1/2/3 (56/60 kDa)

ʬʨʘʛʤʝʥʪ ʦʪ Akt (~44 kDa)

JNK1/2/3 (46/54 kDa)

p-JNK1/2/3 (Thr183/Tyr185) (46/54 kDa)

p-MEK1/2 (Ser217/221) (45 kDa)

ʬʨʘʛʤʝʥʪʠ ʦʪ p-MEK (~28/32 kDa)

p-c-Raf (Ser338) (74 kDa)

p-STAT3Ŭ/ɓ(Tyr705) (79/86 kDa)

p-ERK1/2 (Thr202/Tyr204) (42/44 kDa)

p-MSK1 (Thr581) (90 kDa)

p-p90RSK (Ser380) (90 kDa)

ERK1/2 (42/44 kDa)
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 6 h 14 h 

Erufosine, ÕM 0 5 10 20 40 0 5 10 20 40 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-Akt1/2/3 

1,0 0,4 0,5 0,2 0,1 1,0 0,15 0,05 0,02 0 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
Akt1/2/3 

1,0 1,0 1,0 0,6 0,2 1,0 1,1 0,6 0,05 0 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-JNK1/2/3 54 kDa 

1,0 0,9 1,8 3,3 4,0 1,0 0,8 1,5 1,8 0 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-JNK1/2/3 46 kDa 

1,0 1,8 4,5 9,0 13,7 1,0 1,3 9,6 13,3 15,8 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
JNK1/2/3 54 kDa 

1,0 1,0 1,0 0,6 0,3 1,0 1,0 0,7 0,3 0,3 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
JNK1/2/3 46 kDa 

1,0 0,6 0,7 0,6 0,3 1,0 1,6 1,8 2,3 5,2 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-c-Raf 

1,0 3,5 3,3 1,0 0,2 1,0 3,4 1,2 0,01 0 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-ʄɽʂ1/2 

1,0 3,8 5,2 4,8 1,5 1,0 6,5 3,4 0,2 0 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-ɽRʂ1/2 

1,0 2,1 5,8 21,2 12,6 1,0 2,3 2,5 1,4 2,8 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
ɽRʂ1/2 

1,0 1,0 0,9 0,6 0,6 1,0 1,0 1,0 0,9 1,0 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-p90RSK 

1,0 1,1 2,2 2,3 0,5 1,0 1,0 0,3 0,05 0 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-MSK1 

1,0 0,8 0,6 0,4 0,4 1,0 0,7 0,2 0 0 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-STAT3Ŭ/ɓ 

1,0 1,9 2,2 1,8 1,4 1,0 1,1 1,1 0,8 1,0 

ʊʘʙʣʠʮʘ IV .3. ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ Erufosine ʚʲʨʭʫ ʥʠʚʦʪʦ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘ-

ʥʝ (ʩʲʦʪʚ. ʩʪʝʧʝʥʪʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʘ ʘʢʪʠʚʥʦʩʪ) ʥʘ ʢʣʶʯʦʚʠ ʩʠʛʥʘʣʥʠ ʧʨʦʪʝʠʥʠ ʚ 

ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ OPM-2. ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 40 

Õʄ ʟʘ ʧʝʨʠʦʜ ʦʪ 6 ʠʣʠ 14 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫ-

ʥʦʙʣʦʪ. ɼʝʥʩʠʪʦʤʝʪʨʠʯʥʦ ʦʧʨʝʜʝʣʝʥʠʪʝ ʠʥʪʝʥʟʠʪʝʪʠ ʥʘ ʙʘʥʜʦʚʝʪʝ ʟʘ ʠʟʩʣʝʜʚʘʥʠʪʝ 

ʧʨʦʪʝʠʥʠ ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʠʥʪʝʥʟʠʪʝʪʠ ʟʘ ʢʦʥʪʨʦʣʥʠʷ ʧʨʦʪʝʠʥ ɓ-ʘʢ-

ʪʠʥ. ʇʦʣʫʯʝʥʠʪʝ ʩʲʦʪʥʦʰʝʥʠʷ ʧʨʠ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʢʦʥʪʨʦʣʠ ʩʘ ʧʨʠʝʪʠ ʟʘ ʝʜʠʥʠʮʘ 

ʠ ʩʧʨʷʤʦ ʪʷʭ ʩʘ ʧʨʝʠʟʯʠʩʣʝʥʠ ʦʩʪʘʥʘʣʠʪʝ. 

 

ʥʦʚʷʚʘ ʠʟʚʝʩʪʥʦ ʧʦʚʠʰʝʥʠʝ ʚ ʩʪʝʧʝʥʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ JNK ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʝʨʫ-

ʬʦʟʠʥʘ. ʊʘʢʦʚʘ ʧʦʚʠʰʝʥʠʝ ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ 14-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ. ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ, 

ʯʝ ʢʣʝʪʢʠʪʝ RPMI-8226 ʝʢʩʧʨʝʩʠʨʘʪ ʧʨʝʜʠʤʥʦ 54 kDa JNK, ʥʦ ʧʦ-ʥʠʩʢʦʤʦʣʝʢʫʣʥʠʪʝ 

(46 kDa) ʬʦʨʤʠ ʥʘ JNK ʩʘ ʬʦʩʬʦʨʠʣʠʨʘʥʠ ʚ ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ. ɽʨʫʬʦʟʠʥʲʪ ʧʦʚʠʰʘʚʘ 

ʥʠʚʦʪʦ ʥʘ p-c-Raf (Ser338). ʉʨʝʜ 6-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ, ʪʦʟʠ ʝʬʝʢʪ ʝ ʥʘʡ-ʩʠʣʥʦ ʠʟʷʚʝʥ ʚ ʪʨʝ-

ʪʠʨʘʥʘʪʘ ʩ 20 ÕM ʝʨʫʬʦʟʠʥ (8,4-ʢʨʘʪʥʦ ʧʦʚʠʰʝʥʠʝ), ʘ ʩʨʝʜ 14-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ ï ʚ ʪʨʝ-

ʪʠʨʘʥʘʪʘ ʩ 10 ÕM ʝʨʫʬʦʟʠʥ (8,9-ʢʨʘʪʥʦ ʧʦʚʠʰʝʥʠʝ). ʇʦ ʧʦʜʦʙʝʥ ʥʘʯʠʥ ʥʘʨʘʩʪʚʘ ʠ ʥʠ-

ʚʦʪʦ ʥʘ p-MEK (Ser217/221), ʥʦ ʤʘʢʩʠʤʘʣʥʦʪʦ ʧʦʚʠʰʝʥʠʝ ʚ ʩʣʫʯʘʷ ʝ 2,6-ʢʨʘʪʥʦ (ʧʨʠ 

ʪʨʝʪʠʨʘʥʝ ʩ 20 ÕM ʝʨʫʬʦʟʠʥ ʟʘ 6 ʯʘʩʘ). ɺ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 40 ÕM ʝʨʫʬʦʟʠʥ ʟʘ 14 

ʯʘʩʘ, ʦʙʘʯʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʠʣʝʥ ʩʧʘʜ ʚ ʥʠʚʦʪʦ ʥʘ p-MEK. ɺʠʞʜʘ ʩʝ, ʯʝ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫ-  
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ʌʠʛ. IV .53. ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ Erufosine ʚʲʨʭʫ ʩʪʝʧʝʥʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ (ʩʲʦʪʚ. 

ʩʪʝʧʝʥʪʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʘ ʘʢʪʠʚʥʦʩʪ) ʥʘ ʢʣʶʯʦʚʠ ʩʠʛʥʘʣʥʠ ʧʨʦʪʝʠʥʠ ʚ ʤʠʝʣʦʤ-

ʥʠ ʢʣʝʪʢʠ RPMI -8226. ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 40 

Õʄ ʟʘ ʧʝʨʠʦʜ ʦʪ 6 ʠʣʠ 14 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫ-

ʥʦʙʣʦʪ. ʂʦʥʪʨʦʣ ʚʲʨʭʫ ʨʘʚʥʦʤʝʨʥʦʩʪʪʘ ʥʘ ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦʙʠʪʝ ʝ ʧʨʦʚʝʜʝʥ ʯʨʝʟ 

ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ ʫʙʠʢʚʠʪʝʨʥʠʷ ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. ʀʟ-

ʩʣʝʜʚʘʥʠ ʩʘ ʠ ʦʙʱʠʪʝ ʥʠʚʘ ʥʘ ʥʷʢʦʠ ʦʪ ʩʠʛʥʘʣʥʠʪʝ ʧʨʦʪʝʠʥʠ (Akt , JNK ʠ ERK) ʩ 

ʮʝʣ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʜʘʣʠ ʩʝ ʟʘʧʘʟʚʘʪ ʧʦʩʪʦʷʥʥʠ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. 

 

ʯʘʠ ʝʨʫʬʦʟʠʥʲʪ ʧʦʚʠʰʘʚʘ ʩʪʝʧʝʥʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ ERK. ʉʨʝʜ 6-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ, 

ʪʦʟʠ ʝʬʝʢʪ ʝ ʥʘʡ-ʩʠʣʥʦ ʠʟʷʚʝʥ ʚ ʪʨʝʪʠʨʘʥʠʪʝ ʩ 20 ʠʣʠ 40 ÕM ʝʨʫʬʦʟʠʥ (4,5-ʢʨʘʪʥʦ ʧʦ-

ʚʠʰʝʥʠʝ), ʘ ʩʨʝʜ 14-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ ï ʚ ʪʨʝʪʠʨʘʥaʪa ʩ 5 ÕM ʝʨʫʬʦʟʠʥ (5,7-ʢʨʘʪʥʦ ʧʦʚʠ-

ʰʝʥʠʝ). ɺ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 40 ÕM ʝʨʫʬʦʟʠʥ ʟʘ 14 ʯʘʩʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʧʘʜ ʚ ʥʠʚʦʪʦ 

ʥʘ p-ERK (Thr202/Tyr204). ʇʦ ʧʦʜʦʙʝʥ ʥʘʯʠʥ ʩʝ ʧʨʦʤʝʥʷ ʠ ʥʠʚʦʪʦ ʥʘ p-p90RSK 

(Ser380). ʉʨʝʜ 6-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ, ʧʦʢʘʯʚʘʥʝʪʦ ʥʘ ʥʠʚʦʪʦ ʥʘ p-p90RSK ʝ ʥʘʡ-ʛʦʣʷʤʦ ʚ 

ʪʨʝʪʠʨʘʥaʪa ʩ 40 ÕM ʝʨʫʬʦʟʠʥ (15 ʧʲʪʠ), ʘ ʩʨʝʜ 14-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ ï ʚ ʪʨʝʪʠʨʘʥaʪa ʩ 10 

ÕM ʝʨʫʬʦʟʠʥ (2,1 ʧʲʪʠ). ɺʠʩʦʢʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ Erufosine ʧʨʝʜʠʟʚʠʢʚʘʪ ʩʧʘʜ ʚ ʥʠʚʦʪʦ 

ʥʘ p-MSK1 (Thr581). ɺ ʥʠʢʦʷ ʦʪ 6-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ ʥʝ ʩʝ ʦʪʢʨʠʚʘ p-STAT3 (Tyr705), ʥʦ ʚ 

14-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ ʤʦʞʝ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʥʘʣʠʯʠʝ ʥʘ ʪʦʟʠ ʘʢʪʠʚʠʨʘʥ ʪʨʘʥʩʢʨʠʧʮʠʦʥʝʥ 

ʬʘʢʪʦʨ, ʢʘʪʦ ʥʠʚʦʪʦ ʤʫ ʝ ʥʘʡ-ʚʠʩʦʢʦ ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 10 ÕM Erufosine. 

0       5     10     20     40   Erufosine, ҡa:

p-Akt1/2/3 (Ser473) (56/60 kDa)

ɓ-ʘʢʪʠʥ(42 kDa)

14 h

0       5     10     20     40   

6 h

Akt1/2/3 (56/60 kDa)

p-JNK1/2/3 (Thr183/Tyr185) (46/54 kDa)

JNK1/2/3 (46/54 kDa)

p-MEK1/2 (Ser217/221) (45 kDa)

p-STAT3Ŭ/ɓ(Tyr705) (79/86 kDa)

p-c-Raf (Ser338) (74 kDa)

p-p90RSK (Ser380) (90 kDa)

p-ERK1/2 (Thr202/Tyr204) (42/44 kDa)

p-MSK1 (Thr581) (90 kDa)

ERK1/2 (42/44 kDa)
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 6 h 14 h 

Erufosine, ÕM 0 5 10 20 40 0 5 10 20 40 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-Akt1/2/3 

1,0 1,1 1,1 1,2 0,9 1,0 0,9 0,8 1,0 1,0 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-JNK1/2/3 

1,0 1,5 1,5 1,8 2,7 1,0 0,6 0,7 1,1 1,1 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-c-Raf 

1,0 5,0 7,5 8,4 6,3 1,0 8,0 8,9 6,2 1,0 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-ʄɽʂ1/2 

1,0 1,7 1,9 2,6 2,4 1,0 1,5 1,2 0,6 0,1 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-ɽRʂ1/2 

1,0 2,3 4,2 4,5 4,5 1,0 5,7 5,6 3,7 0,3 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-p90RSK 

1,0 3,3 6,9 13,5 15,0 1,0 1,8 2,1 1,5 0,5 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-MSK1 

1,0 0,8 1,1 1,4 0,6 1,0 0,9 0,8 0,3 0 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-STAT3Ŭ/ɓ 

0 0 0 0 0 0 1,0 5,0 3,5 0,6 

ʊʘʙʣʠʮʘ IV .4. ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ Erufosine ʚʲʨʭʫ ʥʠʚʘʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʠʪʝ (ʘʢʪʠʚ-

ʥʠʪʝ) ʬʦʨʤʠ ʥʘ ʢʣʶʯʦʚʠ ʩʠʛʥʘʣʥʠ ʧʨʦʪʝʠʥʠ ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ RPMI -8226. ʂʣʝʪ-

ʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 40 Õʄ ʟʘ ʧʝʨʠʦʜ ʦʪ 6 ʠʣʠ 14 ʯʘʩʘ, 

ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. ɼʝʥʩʠʪʦʤʝʪʨʠʯʥʦ ʦʧʨʝ-

ʜʝʣʝʥʠʪʝ ʠʥʪʝʥʟʠʪʝʪʠ ʥʘ ʙʘʥʜʦʚʝʪʝ ʟʘ ʬʦʩʬʦʨʠʣʠʨʘʥʠʪʝ ʬʦʨʤʠ ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ 

ʠʥʪʝʥʟʠʪʝʪʠʪʝ ʟʘ ʧʨʦʪʝʠʥʠʪʝ, ʧʦʣʟʚʘʥʠ ʢʘʪʦ ʢʦʥʪʨʦʣʠ ï ʩʲʦʪʚʝʪʥʦ Akt 1/2/3 ʟʘ p-

Akt 1/2/3, ɓ-ʘʢʪʠʥ ʟʘ p-STAT3Ŭ/ɓ ʠ ERK1/2 ʟʘ ʦʩʪʘʥʘʣʠʪʝ. ʇʦʣʫʯʝʥʠʪʝ ʩʲʦʪʥʦʰʝʥʠʷ 

ʧʨʠ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʢʦʥʪʨʦʣʠ ʩʘ ʧʨʠʝʪʠ ʟʘ ʝʜʠʥʠʮʘ ʠ ʩʧʨʷʤʦ ʪʷʭ ʩʘ ʧʨʝʠʟʯʠʩʣʝʥʠ 

ʦʩʪʘʥʘʣʠʪʝ (ʀʟʢʣʶʯʝʥʠʝ: ʧʨʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ p-STAT3Ŭ/ɓ ʟʘ ʝʜʠʥʠʮʘ ʝ ʧʨʠʝʪʦ ʩʲ-

ʦʪʥʦʰʝʥʠʝʪʦ ʧʨʠ ʧʨʦʙʘʪʘ ʦʪ ʢʣʝʪʢʠ, ʪʨʝʪʠʨʘʥʠ ʩ 5 Õʄ ʝʨʫʬʦʟʠʥ ʟʘ 14 ʯʘʩʘ, ʪʲʡ 

ʢʘʪʦ ʧʨʠ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʢʦʥʪʨʦʣʠ ʥʝ ʙʝʰʝ ʨʝʛʠʩʪʨʠʨʘʥʦ ʥʘʣʠʯʠʝ ʥʘ p-STAT3Ŭ/ɓ.). 

 

ʇʨʠ ʜʨʫʛ ʝʢʩʧʝʨʠʤʝʥʪ, ʧʨʦʚʝʜʝʥ ʚʲʨʭʫ ʢʣʝʪʢʠ OPM-2 ʠ RPMI-8226, ʙʷʭʘ ʩʨʘʚʥʝʥʠ 

ʧʨʦʤʝʥʠʪʝ ʚ ʥʠʚʘʪʘ ʠ ʘʢʪʠʚʘʮʠʦʥʥʠʷ ʩʪʘʪʫʩ ʥʘ ʧʨʦʪʝʠʥʠ ʦʪ ʩʠʛʥʘʣʥʠʪʝ ʧʲʪʠʱʘ 

PI3K/Akt, JNK/c-Jun ʠ Ras/Raf/MEK/ERK ʩʣʝʜ ʚʲʟʜʝʡʩʪʚʠʝ ʩ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ, ʠʤʘʱʠ 

ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʦ ʜʝʡʩʪʚʠʝ. ʂʣʝʪʢʠ OPM-2 ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 12 ʠʣʠ 24 

ʯʘʩʘ ʩ ʝʨʫʬʦʟʠʥ (5 ʠʣʠ 15 Õʄ), ʤʝʣʬʘʣʘʥ (50 Õʄ) ʠʣʠ ʢʫʨʢʫʤʠʥ (10 ʠʣʠ 20 Õʄ). ʇʦʣʫ-

ʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.54 (ʩʥʠʤʢʠ ʥʘ ʙʣʦʪʦʚʝʪʝ) ʠ ʥʘ ʪʘʙʣʠʮʘ IV.5. 

(ʜʝʥʩʠʪʦʤʝʪʨʠʯʥʠ ʜʘʥʥʠ). ʅʘʙʣʶʜʘʚʘ ʩʝ ʦʪʯʝʪʣʠʚʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ p-Akt 

(Ser473) ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ (10-ʢʨʘʪʥʦ ʧʦʥʠʞʝʥʠʝ) ʠʣʠ ʤʝʣʬʘʣʘʥ (5-

ʢʨʘʪʥʦ ʧʦʥʠʞʝʥʠʝ) ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 12 ʯʘʩʘ. ɺ ʧʨʦʙʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ, ʪʦʚʘ 

ʥʠʩʢʦ ʥʠʚʦ ʩʝ ʟʘʧʘʟʚʘ ʠ ʥʘ 24-ʠʷ ʯʘʩ, ʜʦʢʘʪʦ ʚ ʧʨʦʙʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʤʝʣʬʘʣʘʥ, ʥʠʚʦʪʦ 

ʥʘ p-Akt ʪʲʨʧʠ ʠʟʚʝʩʪʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʜʦ 40% ʦʪ ʠʟʭʦʜʥʦʪʦ. ʀ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ ʧʨʝ-

ʜʠʟʚʠʢʚʘʪ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʦʙʱʦʪʦ ʢʦʣʠʯʝʩʪʚʦ Akt, ʢʘʪʦ ʦʪʥʦʚʦ ʝʬʝʢʪʲʪ ʥʘ ʤʝʣʬʘʣʘʥʘ ʝ 

ʧʦ-ʩʣʘʙ ʥʘ 24-ʠʷ ʯʘʩ, ʦʪʢʦʣʢʦʪʦ ʥʘ 12-ʠʷ. ʀʟʚʝʩʪʥʦ ʧʦʥʠʞʝʥʠʝ ʥʘ p-Akt ʩʝ ʦʪʯʠʪʘ ʠ ʚ  
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ʌʠʛ. IV .54. ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ ʚʲʨʭʫ ʥʠʚʘʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʠʪʝ 

(ʘʢʪʠʚʥʠʪʝ) ʬʦʨʤʠ ʥʘ ʢʣʶʯʦʚʠ ʩʠʛʥʘʣʥʠ ʧʨʦʪʝʠʥʠ ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ OPM-2. 

ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ Erufosine, Melphalan ʠʣʠ ʢʫʨʢʫ-

ʤʠʥ ʟʘ 12 ʠʣʠ 24 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. 

ʂʦʥʪʨʦʣ ʚʲʨʭʫ ʨʘʚʥʦʤʝʨʥʦʩʪʪʘ ʥʘ ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦʙʠʪʝ ʝ ʧʨʦʚʝʜʝʥ ʯʨʝʟ ʩʨʘʚʥʷʚʘ-

ʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ ʫʙʠʢʚʠʪʝʨʥʠʷ ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. ʀʟʩʣʝʜʚʘʥʠ ʩʘ 

ʠ ʦʙʱʠʪʝ ʥʠʚʘ ʥʘ ʥʷʢʦʠ ʦʪ ʩʠʛʥʘʣʥʠʪʝ ʧʨʦʪʝʠʥʠ (Akt , JNK ʠ ERK) ʩ ʮʝʣ ʜʘ ʩʝ ʧʨʦ-

ʚʝʨʠ ʜʘʣʠ ʩʝ ʟʘʧʘʟʚʘʪ ʧʦʩʪʦʷʥʥʠ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. 

 

ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʫʨʢʫʤʠʥ (ʜʦ 2 ʧʲʪʠ ʚ 24-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ). ʋʩʧʦʨʝʜʥʦ ʩ ʧʦʥʠʞʘ-

ʚʘʥʝʪʦ ʥʘ p-Akt ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ JNK. ʅʠ-

ʚʦʪʦ ʥʘ p-JNK (Thr183/Tyr185) ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 15 ÕM ʝʨʫʬʦʟʠʥ, ʝ 6,2 ʠʣʠ 3,3 

ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʢʦʥʪʨʦʣʥʦʪʦ (ʩʲʦʪʚ. ʧʨʠ 12- ʠʣʠ 24-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ). ʅʠʚʦʪʦ ʥʘ 

p-JNK ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 50 ÕM ʤʝʣʬʘʣʘʥ, ʝ 7,9 ʠʣʠ 1,8 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʢʦʥ-

ʪʨʦʣʥʦʪʦ (ʩʲʦʪʚ. ʧʨʠ 12- ʠʣʠ 24-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ). ʀʟʚʝʩʪʥʦ ʧʦʚʠʰʝʥʠʝ ʥʘ ʥʠʚʦʪʦ ʥʘ 

p-JNK (ʜʦ 2,6 ʧʲʪʠ) ʩʝ ʨʝʛʠʩʪʨʠʨʘ ʠ ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʫʨʢʫʤʠʥ ʟʘ 12 ʯʘʩʘ, ʥʦ ʥʝ 

ʠ ʚ 24-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ. ɺʠʞʜʘ ʩʝ, ʯʝ ʝʨʫʬʦʟʠʥʲʪ ʠ ʤʝʣʬʘʣʘʥʲʪ ʠʥʜʫʮʠʨʘʪ ʨʘʟʛʨʘʞʜʘʥʝ 

ʥʘ MEK ʩ ʧʦʷʚʘ ʥʘ ʬʨʘʛʤʝʥʪʠ, ʯʠʠʪʦ ʤʦʣʝʢʫʣʥʠ ʤʘʩʠ ʩʘ ʦʢʦʣʦ 28 ʠ 32 kDa. ʅʘʡ-ʛʦʣʷʤʦ  

12 h 24 h

ɓ-ʘʢʪʠʥ(42 kDa)

p-Akt1/2/3 (Ser473) (56/60 kDa)

Akt1/2/3 (56/60 kDa)

p-JNK1/2/3 (Thr183/Tyr185) (46/54 kDa)

JNK1/2/3 (46/54 kDa)

p-MEK1/2 (Ser217/221) (45 kDa)

p-ERK1/2 (Thr202/Tyr204) (42/44 kDa)

ERK1/2 (42/44 kDa)

ʬʨʘʛʤʝʥʪʠ ʦʪ p-MEK (~28/32 kDa)
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 12 h 

OPM-2 
ʅʝʪʨʝʪʠʨʘʥʘ 
ʢʦʥʪʨʦʣʘ 

Erufosine, 
5 ÕM 

Erufosine, 
15 ÕM 

Melphalan, 
50 ÕM 

ʂʫʨʢʫʤʠʥ, 
10 ÕM 

ʂʫʨʢʫʤʠʥ, 
20 ÕM 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-Akt1/2/3 

1,0 0,1 0,1 0,2 0,6 0,8 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ Akt1/2/3 

1,0 0,3 0,2 0,1 0,4 0,4 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-JNK1/2/3 

1,0 3,7 6,2 7,9 2,2 2,6 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-ʄɽʂ1/2 

1,0 1,2 1,3 0,1 0,9 0,5 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-ɽRʂ1/2 

1,0 3,6 7,0 9,6 2,8 3,4 

 24 h 

OPM-2 
ʅʝʪʨʝʪʠʨʘʥʘ 
ʢʦʥʪʨʦʣʘ 

Erufosine, 
5 ÕM 

Erufosine, 
15 ÕM 

Melphalan, 
50 ÕM 

ʂʫʨʢʫʤʠʥ, 
10 ÕM 

ʂʫʨʢʫʤʠʥ, 
20 ÕM 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-Akt1/2/3 

1,0 0,1 0,1 0,6 0,5 0,7 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ Akt1/2/3 

1,0 0,7 0,4 0,8 1,1 1,3 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-JNK1/2/3 

1,0 2,7 3,3 1,8 1,0 0,9 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-ʄɽʂ1/2 

1,0 1,5 0,9 1,0 1,1 1,1 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-ɽRʂ1/2 

1,0 2,7 2,8 2,6 1,5 3,8 

ʊʘʙʣʠʮʘ IV .5. ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ ʚʲʨʭʫ ʥʠʚʘʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘ-

ʥʠʪʝ (ʘʢʪʠʚʥʠʪʝ) ʬʦʨʤʠ ʥʘ ʢʣʶʯʦʚʠ ʩʠʛʥʘʣʥʠ ʧʨʦʪʝʠʥʠ ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ OPM-

2. ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ Erufosine, Melphalan ʠʣʠ ʢʫʨ-

ʢʫʤʠʥ ʟʘ 12 ʠʣʠ 24 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. 

ɼʝʥʩʠʪʦʤʝʪʨʠʯʥʦ ʦʧʨʝʜʝʣʝʥʠʪʝ ʠʥʪʝʥʟʠʪʝʪʠ ʥʘ ʙʘʥʜʦʚʝʪʝ ʟʘ ʬʦʩʬʦʨʠʣʠʨʘʥʠʪʝ 

ʬʦʨʤʠ ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʠʥʪʝʥʟʠʪʝʪʠʪʝ ʟʘ ʧʨʦʪʝʠʥʠʪʝ, ʧʦʣʟʚʘʥʠ ʢʘʪʦ ʢʦʥʪʨʦʣʠ ï 

ʩʲʦʪʚʝʪʥʦ ɓ-ʘʢʪʠʥ ʟʘ p-Akt 1/2/3 ʠ Akt 1/2/3, JNK1/2/3 ʟʘ p-JNK1/2/3 ʠ ERK1/2 ʟʘ 

p-MEK 1/2 ʠ p-ERK1/2. ʇʦʣʫʯʝʥʠʪʝ ʩʲʦʪʥʦʰʝʥʠʷ ʧʨʠ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʢʦʥʪʨʦʣʠ ʩʘ 

ʧʨʠʝʪʠ ʟʘ ʝʜʠʥʠʮʘ ʠ ʩʧʨʷʤʦ ʪʷʭ ʩʘ ʧʨʝʠʟʯʠʩʣʝʥʠ ʦʩʪʘʥʘʣʠʪʝ. 

  

ʧʦʥʠʞʝʥʠʝ ʥʘ ʥʠʚʦʪʦ ʥʘ p-MEK (Ser217/221) ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 50 

ÕM ʤʝʣʬʘʣʘʥ ʟʘ 12 ʯʘʩʘ. ʂʫʨʢʫʤʠʥʲʪ ʥʝ ʦʢʘʟʚʘ ʟʥʘʯʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ p-MEK. 

ɺʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʚʝʱʝʩʪʚʘ ʧʦʚʠʰʘʚʘʪ ʩʪʝʧʝʥʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ ERK. ʉʣʝʜ ʪʨʝ-

ʪʠʨʘʥʝ ʩ Erufosine ʠʣʠ Melphalan ʪʦʟʠ ʝʬʝʢʪ ʝ ʧʦ-ʩʠʣʥʦ ʠʟʨʘʟʝʥ ʥʘ 12-ʠʷ, ʦʪʢʦʣʢʦʪʦ ʥʘ 

24-ʠʷ ʯʘʩ. ʅʠʚʦʪʦ ʥʘ p-ERK (Thr202/Tyr204) ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 15 ÕM ʝʨʫʬʦʟʠʥ, ʝ 

7,0 ʠʣʠ 2,8 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʢʦʥʪʨʦʣʥʦʪʦ (ʩʲʦʪʚ. ʧʨʠ 12- ʠʣʠ 24-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ). 

ʅʠʚʦʪʦ ʥʘ p-ERK ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 50 ÕM ʤʝʣʬʘʣʘʥ, ʝ 9,6 ʠʣʠ 2,6 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ 

ʦʪ ʢʦʥʪʨʦʣʥʦʪʦ (ʩʲʦʪʚ. ʧʨʠ 12- ʠʣʠ 24-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ). ʂʦʣʠʯʝʩʪʚʦʪʦ ʥʘ p-ERK ʝ 

ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʝʜʥʘʢʚʦ ʧʦʚʠʰʝʥʦ ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʫʨʢʫʤʠʥ ʟʘ 12 ʠʣʠ ʟʘ 24 ʯʘ-

ʩʘ, ʠ ʜʦʩʪʠʛʘ ʜʦ 3,8 ʧʲʪʠ ʥʘʜ ʢʦʥʪʨʦʣʥʦʪʦ. 
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ʂʣʝʪʢʠ RPMI-8226 ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 14 ʠʣʠ 24 ʯʘʩʘ ʩ ʝʨʫʬʦʟʠʥ (5 

ʠʣʠ 15 Õʄ), ʤʝʣʬʘʣʘʥ (100 Õʄ) ʠʣʠ ʢʫʨʢʫʤʠʥ (10 ʠʣʠ 20 Õʄ). ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.55. (ʩʥʠʤʢʠ ʥʘ ʙʣʦʪʦʚʝʪʝ) ʠ ʥʘ ʪʘʙʣʠʮʘ IV.6. (ʜʝʥʩʠʪʦʤʝʪʨʠʯʥʠ 

ʜʘʥʥʠ). ʅʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʟʥʘʯʠʪʝʣʥʠ ʧʨʦʤʝʥʠ ʚ ʦʙʱʦʪʦ ʥʠʚʦ ʠ ʚ ʩʪʝʧʝʥʪʘ ʥʘ ʬʦʩʬʦʨʠ-

ʣʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʬʦʨʤʠ ʥʘ ʢʠʥʘʟʘʪʘ JNK. ɹʘʥʜʦʚʝʪʝ ʟʘ ʪʦʟʠ ʧʨʦʪʝʠʥ ʦʙʘʯʝ ʣʝʞʘʪ 

ʤʘʣʢʦ ʧʦ-ʥʠʩʢʦ ʧʨʠ ʧʨʦʙʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʤʝʣʬʘʣʘʥ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥ-

ʪʨʦʣʘ ʠ ʧʨʦʙʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ ʠʣʠ ʢʫʨʢʫʤʠʥ. ɽʨʫʬʦʟʠʥʲʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦʚʠʰʘ-

ʚʘ ʥʠʚʦʪʦ ʥʘ p-c-Raf (Ser338) ʚ ʢʣʝʪʢʠʪʝ. ɺ ʝʜʥʘ ʦʪ ʧʨʦʙʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʫʨʢʫʤʠʥ (20 

ÕM ʟʘ 24 ʯʘʩʘ), ʩʲʱʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦʚʠʰʝʥʦ ʥʠʚʦ ʥʘ p-c-Raf. ɽʨʫʬʦʟʠʥʲʪ ʠ ʢʫʨʢʫʤʠ- 

 

ʌʠʛ. IV .55. ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ ʚʲʨʭʫ ʥʠʚʘʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʠʪʝ 

(ʘʢʪʠʚʥʠʪʝ) ʬʦʨʤʠ ʥʘ ʢʣʶʯʦʚʠ ʩʠʛʥʘʣʥʠ ʧʨʦʪʝʠʥʠ ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ RPMI -

8226. ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ Erufosine, Melphalan ʠʣʠ 

ʢʫʨʢʫʤʠʥ ʟʘ 14 ʠʣʠ 24 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦ-

ʙʣʦʪ. ʂʦʥʪʨʦʣ ʚʲʨʭʫ ʨʘʚʥʦʤʝʨʥʦʩʪʪʘ ʥʘ ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦʙʠʪʝ ʝ ʧʨʦʚʝʜʝʥ ʯʨʝʟ ʩʨʘ-

ʚʥʷʚʘʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ ʫʙʠʢʚʠʪʝʨʥʠʷ ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. ʀʟʩʣʝʜ-

ʚʘʥʠ ʩʘ ʠ ʦʙʱʠʪʝ ʥʠʚʘ ʥʘ ʥʷʢʦʠ ʦʪ ʩʠʛʥʘʣʥʠʪʝ ʧʨʦʪʝʠʥʠ (JNK ʠ ERK) ʩ ʮʝʣ ʜʘ ʩʝ 

ʧʨʦʚʝʨʠ ʜʘʣʠ ʩʝ ʟʘʧʘʟʚʘʪ ʧʦʩʪʦʷʥʥʠ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. 
 

ɓ-ʘʢʪʠʥ(42 kDa)

p-JNK1/2/3 (Thr183/Tyr185) (46/54 kDa)

JNK1/2/3 (46/54 kDa)

p-MEK1/2 (Ser217/221) (45 kDa)

p-ERK1/2 (Thr202/Tyr204) (42/44 kDa)

ERK1/2 (42/44 kDa)

14 h 24 h

p-c-Raf (Ser338) (74 kDa)

p-MSK1 (Thr581) (90 kDa)

p-p90RSK (Ser380) (90 kDa)
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 14 h 

RPMI-8226 
ʅʝʪʨʝʪʠʨʘʥʘ 
ʢʦʥʪʨʦʣʘ 

Erufosine, 
5 ÕM 

Erufosine, 
15 ÕM 

Melphalan, 
100 ÕM 

ʂʫʨʢʫʤʠʥ, 
10 ÕM 

ʂʫʨʢʫʤʠʥ, 
20 ÕM 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-JNK1/2/3 

1,0 0,8 0,9 1,0 1,1 0,8 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-c-Raf 

1,0 6,7 5,6 0,3 0,7 0,5 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-ʄɽʂ1/2 

1,0 1,1 0,7 0,1 0,7 0,8 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-ɽRʂ1/2 

1,0 2,3 1,9 1,2 1,3 1,6 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-p90RSK 

1,0 2,0 2,8 2,0 1,2 1,5 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-ʄSK1 

1,0 2,0 1,5 3,4 2,4 2,1 

 24 h 

RPMI-8226 
ʅʝʪʨʝʪʠʨʘʥʘ 
ʢʦʥʪʨʦʣʘ 

Erufosine, 
5 ÕM 

Erufosine, 
15 ÕM 

Melphalan, 
100 ÕM 

ʂʫʨʢʫʤʠʥ, 
10 ÕM 

ʂʫʨʢʫʤʠʥ, 
20 ÕM 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-JNK1/2/3 

1,0 0,7 0,6 0,7 0,5 0,5 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-c-Raf 

1,0 16,1 12,9 3,1 1,1 6,7 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-ʄɽʂ1/2 

1,0 0,8 0,7 0 0,4 1,0 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-ɽRʂ1/2 

1,0 1,0 1,1 0,6 1,3 2,0 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-p90RSK 

1,0 2,0 2,4 0,4 0,9 1,3 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ p-ʄSK1 

1,0 4,4 2,5 4,5 2,2 9,6 

ʊʘʙʣʠʮʘ IV .6. ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ ʚʲʨʭʫ ʥʠʚʘʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘ-

ʥʠʪʝ (ʘʢʪʠʚʥʠʪʝ) ʬʦʨʤʠ ʥʘ ʢʣʶʯʦʚʠ ʩʠʛʥʘʣʥʠ ʧʨʦʪʝʠʥʠ ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ 

RPMI -8226. ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ Erufosine, Melphalan 

ʠʣʠ ʢʫʨʢʫʤʠʥ ʟʘ 14 ʠʣʠ 24 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ 

ʠʤʫʥʦʙʣʦʪ. ɼʝʥʩʠʪʦʤʝʪʨʠʯʥʦ ʦʧʨʝʜʝʣʝʥʠʪʝ ʠʥʪʝʥʟʠʪʝʪʠ ʥʘ ʙʘʥʜʦʚʝʪʝ ʟʘ ʬʦʩʬʦʨʠ-

ʣʠʨʘʥʠʪʝ ʬʦʨʤʠ ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʠʥʪʝʥʟʠʪʝʪʠʪʝ ʟʘ ʧʨʦʪʝʠʥʠʪʝ, ʧʦʣʟʚʘʥʠ ʢʘʪʦ ʢʦʥ-

ʪʨʦʣʠ ï ʩʲʦʪʚʝʪʥʦ ɓ-ʘʢʪʠʥ ʟʘ p-Akt 1/2/3 ʠ Akt 1/2/3, JNK1/2/3 ʟʘ p-JNK1/2/3 ʠ 

ERK1/2 ʟʘ p-MEK 1/2 ʠ p-ERK1/2. ʇʦʣʫʯʝʥʠʪʝ ʩʲʦʪʥʦʰʝʥʠʷ ʧʨʠ ʥʝʪʨʝʪʠʨʘʥʠʪʝ 

ʢʦʥʪʨʦʣʠ ʩʘ ʧʨʠʝʪʠ ʟʘ ʝʜʠʥʠʮʘ ʠ ʩʧʨʷʤʦ ʪʷʭ ʩʘ ʧʨʝʠʟʯʠʩʣʝʥʠ ʦʩʪʘʥʘʣʠʪʝ. 

  

ʥʲʪ ʥʝ ʧʦʚʣʠʷʚʘʪ ʩʲʱʝʩʪʚʝʥʦ ʥʠʚʦʪʦ ʥʘ p-MEK (Ser217/221). ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʤʝʣʬʘ-

ʣʘʥʲʪ (50 ÕM ʟʘ 14 ʯʘʩʘ), ʙʝʟ ʜʘ ʧʨʝʜʠʟʚʠʢʚʘ ʧʨʦʤʝʥʠ ʚ ʥʠʚʦʪʦ ʥʘ p-c-Raf, ʚʦʜʠ ʜʦ 10-

ʢʨʘʪʥʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ p-MEK. ɺ ʩʲʦʪʚʝʪʥʠʪʝ 24-ʯʘʩʦʚʠ ʧʨʦʙʠ ʜʦʨʠ ʥʝ ʩʝ ʫʩ-

ʪʘʥʦʚʷʚʘ ʥʘʣʠʯʠʝ ʥʘ p-MEK. ɺʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʚʝʱʝʩʪʚʘ ʧʦʚʠʰʘʚʘʪ ʩʪʝʧʝʥʪʘ ʥʘ ʬʦʩ-

ʬʦʨʠʣʠʨʘʥʝ ʥʘ ERK, ʢʦʛʘʪʦ ʩʘ ʧʨʠʣʦʞʝʥʠ ʟʘ 14 ʯʘʩʘ. ʇʦʚʠʰʝʥʠʝʪʦ ʝ ʥʘʡ-ʛʦʣʷʤʦ (2 ʧ-̡

ʪʠ) ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ Erufosine. ʉʨʝʜ 24-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ ʧʦʜʦʙʥʦ ʧʦʚʠʰʝʥʠʝ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʩʘʤʦ ʚ ʪʨʝʪʠʨʘʥʘʪʘ ʩ 20 ÕM ʢʫʨʢʫʤʠʥ ʧʨʦʙʘ, ʘ ʚ ʪʨʝʪʠʨʘʥʘʪʘ ʩ ʤʝʣʬʘʣʘʥ ʩʝ 
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ʦʪʯʠʪʘ ʧʦ-ʥʠʩʢʘ ʩʪʝʧʝʥ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ ERK, ʦʪʢʦʣʢʦʪʦ ʚ ʢʦʥʪʨʦʣʘʪʘ. ɺʩʠʯʢʠ ʠʟ-

ʩʣʝʜʚʘʥʠ ʚʝʱʝʩʪʚʘ ʧʦʚʠʰʘʚʘʪ ʥʠʚʦʪʦ ʥʘ p-p90RSK (Ser380), ʢʦʛʘʪʦ ʩʘ ʧʨʠʣʦʞʝʥʠ ʟʘ 14 

ʯʘʩʘ. ʇʦʚʠʰʝʥʠʝʪʦ ʝ ʥʘʡ-ʛʦʣʷʤʦ (2,8 ʧʲʪʠ) ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 15 ÕM Erufosine. ɺ 

24-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ ʩʲʱʦ ʩʝ ʦʪʯʠʪʘ ʧʦʚʠʰʝʥʠʝ ʥʘ ʥʠʚʦʪʦ ʥʘ p-p90RSK ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ 

ʝʨʫʬʦʟʠʥʘ, ʜʦʢʘʪʦ ʤʝʣʬʘʣʘʥʲʪ ʚ ʩʣʫʯʘʷ ʧʨʝʜʠʟʚʠʢʚʘ ʧʦʥʠʞʘʚʘʥʝ (2,5-ʢʨʘʪʥʦ). ɺʩʠʯʢʠ 

ʠʟʩʣʝʜʚʘʥʠ ʚʝʱʝʩʪʚʘ ʧʦʚʠʰʘʚʘʪ ʥʠʚʦʪʦ ʥʘ p-MSK1 (Thr581). ʉʨʝʜ 14-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ, 

ʧʦʢʘʯʚʘʥʝʪʦ ʥʘ ʥʠʚʦʪʦ ʥʘ p-MSK1 ʝ ʥʘʡ-ʛʦʣʷʤʦ ʚ ʪʨʝʪʠʨʘʥaʪa ʩʲʩ 100 ÕM Melphalan 

(3,4 ʧʲʪʠ), ʘ ʩʨʝʜ 24-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ ï ʚ ʪʨʝʪʠʨʘʥaʪa ʩ 20 ÕM ʢʫʨʢʫʤʠʥ (9,6 ʧʲʪʠ). 

ʇʨʠ ʜʨʫʛ ʝʢʩʧʝʨʠʤʝʥʪ ʙʝʰʝ ʩʨʘʚʥʝʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ Bortezomib ʠ ʥʘ ʢʫʨʢʫʤʠʥ ʚʲʨʭʫ 

ʥʠʚʘʪʘ ʥʘ NF-əB ʠ Bcl-2 ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266. ʂʣʝʪʢʠʪʝ ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ ʚ ʧʨʦʜʲʣ-

ʞʝʥʠʝ ʥʘ 24 ʠʣʠ 48 ʯʘʩʘ ʩ Bortezomib (1 ʠʣʠ 2 nʄ) ʠʣʠ ʢʫʨʢʫʤʠʥ (10 ʠʣʠ 20 Õʄ). ʇʦʣʫ-

ʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.56. ʅʘʙʣʶʜʘʚʘ ʩʝ 5-ʢʨʘʪʥʦ ʧʦʥʠʞʝʥʠʝ ʥʘ 

ʥʠʚʦʪʦ ʥʘ NF-əB p65 ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʫʨʢʫʤʠʥ ʟʘ 48 ʯʘʩʘ. ʉʣʘʙʦ ʧʦʥʠʞʝʥʠʝ (ʩ 

ʦʢʦʣʦ 20%) ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʠ ʚ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 2 nʄ ʙʦʨʪʝʟʦʤʠʙ ʟʘ 48 ʯʘʩʘ. ɹʦʨʪʝ-

ʟʦʤʠʙʲʪ ʥʝ ʧʦʚʣʠʷʚʘ ʩʲʱʝʩʪʚʝʥʦ ʥʠʚʦʪʦ ʥʘ Bcl-2, ʘ ʧʦ-ʚʠʩʦʢʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʫʨʢʫ-

ʤʠʥ ʩʣʘʙʦ ʛʦ ʧʦʥʠʞʘʚʘ (ʩ ʦʢʦʣʦ 40% ʥʘ 24-ʠʷ ʯʘʩ). 

 

ʌʠʛ. IV .56. ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ Bortezomib ʠ ʢʫʨʢʫʤʠʥ ʚʲʨʭʫ ʥʠʚʘʪʘ ʥʘ NF-əB ʠ Bcl-2 

ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266. ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʟʘ 24 ʠʣʠ 48 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ 

ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. ʏʠʩʣʦʚʠʪʝ ʩʪʦʡʥʦʩʪʠ ʧʦʢʘʟʚʘʪ ʦʪʥʦ-

ʩʠʪʝʣʥʠʷ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʙʘʥʜʦʚʝʪʝ ʟʘ NF-əB ʠʣʠ Bcl-2 ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʠʪʝ ʢʦʥʪʨʦ-

ʣʠ. ʇʨʠ ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʠʤ ʩʘ ʚʟʝʪʠ ʧʨʝʜʚʠʜ ʝʚʝʥʪʫʘʣʥʠ ʦʪʢʣʦʥʝʥʠʷ ʚ ʢʦʣʠʯʝʩʪ-

ʚʦʪʦ ʥʘʥʝʩʝʥ ʧʨʦʪʝʠʥ, ʫʩʪʘʥʦʚʝʥʠ ʯʨʝʟ ʦʮʚʝʪʷʚʘʥʝ ʥʘ ʬʨʦʥʪʘ ʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘʪʘ 

ʩ Ponceau S. 

ʬʨʦʥʪ ʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘʪʘ

24 h 48 h

NF-əB (p65)

ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ

ʥʘ NF-əB (p65)
1,0    0,9  0,9  0,9   1,2      1,0      0,8   1,1     0,2     0,2

ʬʨʦʥʪ ʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘʪʘ

Bcl-2

ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ

ʥʘ Bcl-2
1,0    1,2 0,9  0,6 0,9 1,0    0,8   0,9 0,8 1,0
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ʉʲʚʢʫʧʥʦʩʪʪʘ ʦʪ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʜʘʥʥʠ ʧʦʢʘʟʚʘ, ʯʝ ʝʨʫʬʦʟʠʥʲʪ, 

ʢʫʨʢʫʤʠʥʲʪ ʠ ʤʝʣʬʘʣʘʥʲʪ ʠʥʜʫʮʠʨʘʪ ʧʨʦʤʝʥʠ ʚ ʥʷʢʦʠ ʩʠʛʥʘʣʥʦ-ʪʨʘʥʩʜʫʢʮʠʦʥʥʠ 

ʧʲʪʠʱʘ ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ. ʊʝʟʠ ʧʨʦʤʝʥʠ ʚʢʣʶʯʚʘʪ: 

- ʜʝʬʦʩʬʦʨʠʣʠʨʘʥʝ ʠ ʬʨʘʛʤʝʥʪʠʨʘʥʝ ʥʘ ʢʠʥʘʟʘʪʘ Akt; 

- ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ ʢʠʥʘʟʘʪʘ JNK; 

- ʧʨʝʭʦʜʥʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ Raf/MEK/ERK, ʧʦʩʣʝʜʚʘʥʦ ʦʪ ʬʨʘʛʤʝʥ-

ʪʠʨʘʥʝ ʥʘ ʄɽʂ; 

- ʩʥʠʞʘʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʨ65-ʩʫʙʝʜʠʥʠʮʘʪʘ ʥʘ NF-əB ʩʣʝʜ ʚʲʟʜʝʡʩʪʚʠʝ ʩ ʢʫʨʢʫ-

ʤʠʥ. 

 

2.3. ɺʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʤʝʤʙʨʘʥʥʠʪʝ ʣʠʧʠʜʥʠ ʨʘʬʪʦʚʝ 

ʂʣʝʪʢʠ OPM-2 ʠ RPMI-8226 ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ ʩ Erufosine (5 ʠʣʠ 10 Õʄ) ʟʘ 12 ʠʣʠ 40 

ʯʘʩʘ. ʉʣʝʜ ʪʦʚʘ ʦʪ ʢʣʝʪʢʠʪʝ ʙʷʭʘ ʧʨʠʛʦʪʚʝʥʠ ʤʠʢʨʦʩʢʦʧʩʢʠ ʧʨʝʧʘʨʘʪʠ ʠ ʛʘʥʛʣʠʦʟʠʜ 

GM1-ʩʲʜʲʨʞʘʱʠʪʝ ʤʝʤʙʨʘʥʥʠ ʣʠʧʠʜʥʠ ʨʘʬʪʦʚʝ ʙʷʭʘ ʚʠʟʫʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʦʮʚʝʪʷʚʘʥʝ ʩ 

CTxB-FITC. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.57. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʣʲʪ-

ʥʦʩʪʪʘ ʥʘ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ ʝ ʧʦ-ʛʦʣʷʤʘ ʚ ʪʨʝʪʠʨʘʥʠʪʝ ʢʣʝʪʢʠ, ʦʪʢʦʣʢʦʪʦ ʚ ʢʦʥʪʨʦʣ-

ʥʠʪʝ. ʇʨʦʤʝʥʠʪʝ ʚ ʢʣʝʪʢʠ OPM-2 ʩʘ ʤʥʦʛʦ ʧʦ-ʦʪʯʝʪʣʠʚʠ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 10 Õʄ ʝʨʫ-

ʬʦʟʠʥ (ʩʥʠʤʢʘ ɺ), ʦʪʢʦʣʢʦʪʦ ʩ ʧʦ-ʥʠʩʢʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ (5 Õʄ; ʩʥʠʤʢʘ ɹ). ʇʦ ʜʲʣʛʦʪʦ 

ʠʟʣʘʛʘʥʝ ʥʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʝʨʫʬʦʟʠʥʘ ʩʲʱʦ ʝ ʩʚʲʨʟʘʥʦ ʩ ʧʦ-ʩʠʣʝʥ ʝʬʝʢʪ, ʢʘʢʪʦ ʤʦʞʝ ʜʘ 

ʩʝ ʚʠʜʠ ʧʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʢʣʝʪʢʠ RPMI-8226, ʪʨʝʪʠʨʘʥʠ ʩ 10 Õʄ Erufosine ʟʘ 12 ʯʘʩʘ 

(ʩʥʠʤʢʘ ɼ) ʠʣʠ 40 ʯʘʩʘ (ʩʥʠʤʢʘ ɽ). 

ʂʣʝʪʢʠ OPM-2 ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ ʩ 10 Õʄ Erufosine ʟʘ 24 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʙʷʭʘ ʣʠʟʠʨʘ-

ʥʠ ʠ ʧʦʜʣʦʞʝʥʠ ʥʘ ʫʣʪʨʘʮʝʥʪʨʦʬʫʛʠʨʘʥʝ ʚ ʟʘʭʘʨʦʟʝʥ ʛʨʘʜʠʝʥʪ. ʆʪʜʝʣʝʥʠʪʝ ʬʨʘʢʮʠʠ 

ʙʷʭʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ ʟʘ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʥʷʢʦʠ ʩʠʛʥʘʣʥʠ ʧʨʦʪʝʠʥʠ 

(Fas/CD95, Akt ʠ ʧʨʦʢʘʩʧʘʟʘ-8, ʚʢʣ. ʘʢʪʠʚʥʠʪʝ Ҁ ʬʨʘʛʤʝʥʪʠ). ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.58. ɺʠʞʜʘ ʩʝ, ʯʝ ʝʨʫʬʦʟʠʥʲʪ ʧʨʝʜʠʟʚʠʢʚʘ ʧʨʝʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʩʠʛʥʘʣʥʠ ʤʦʣʝʢʫʣʠ. ɺ ʧʨʦʙʠʪʝ ʦʪ ʥʝʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ ʟʥʘʯʠʪʝʣʥʘ ʯʘʩʪ ʦʪ 

ʦʙʱʠʪʝ ʢʦʣʠʯʝʩʪʚʘ Fas/CD95 (ʠʟʚʝʩʪʝʥ ʦʱʝ ʢʘʪʦ Ăʨʝʮʝʧʪʦʨ ʥʘ ʩʤʲʨʪʪʘò), ʧʨʦʢʘʩʧʘʟʘ-8 

ʠ Akt (ʠʟʚʝʩʪʝʥ ʦʱʝ ʢʘʪʦ ʧʨʦʪʝʠʥ-ʢʠʥʘʟʘ B) ʩʝ ʦʪʢʨʠʚʘ ʚʲʚ ʬʨʘʢʮʠʠʪʝ ʦʪ 4. ʜʦ 7., ʚ ʢʦʠ-

ʪʦ ʪʠʧʠʯʥʦ ʩʝ ʢʦʥʮʝʥʪʨʠʨʘʪ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ. ɺ ʧʨʦʙʠʪʝ ʦʪ ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ 

ʢʣʝʪʢʠ ʪʝʟʠ ʧʨʦʪʝʠʥʠ ʩʝ ʦʪʢʨʠʚʘʪ ʩʘʤʦ ʚ ʧʨʠʜʲʥʥʠʪʝ ʬʨʘʢʮʠʠ ʥʘ ʟʘʭʘʨʦʟʥʠʷ ʛʨʘʜʠʝʥʪ, 

ʪ.ʝ. ʝʨʫʬʦʟʠʥʲʪ ʧʨʝʜʠʟʚʠʢʚʘ ʦʪʜʝʣʷʥʝ ʥʘ ʩʧʦʤʝʥʘʪʠʪʝ ʧʨʦʪʝʠʥʠ ʦʪ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ. 
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ɸʥʘʣʦʛʠʯʝʥ ʝʢʩʧʝʨʠʤʝʥʪ ʙʝʰʝ ʧʨʦʚʝʜʝʥ ʠ ʩ ʢʣʝʪʢʠ RPMI-8226, ʥʦ ʚ ʩʣʫʯʘʷ ʙʷʭʘ 

ʧʨʠʣʘʛʘʥʠ ʜʚʝ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ Erufosine (3,5 ʠ 15 Õʄ), ʚʩʷʢʘ ʦʪ ʪʷʭ ʧʨʠ ʜʚʝ ʨʘʟ-

ʣʠʯʥʠ ʚʨʝʤʝʥʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ (12 ʠ 24 ʯʘʩʘ). ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ 

ʬʠʛ. IV.59. ʀ ʪʫʢ ʚ ʧʨʦʙʠʪʝ ʦʪ ʥʝʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ ʟʥʘʯʠʪʝʣʥʘ ʯʘʩʪ ʦʪ ʦʙʱʠʪʝ ʢʦʣʠʯʝ-

ʩʪʚʘ Fas/CD95, ʧʨʦʢʘʩʧʘʟʘ-8 ʠ Akt ʩʝ ʥʘʤʠʨʘ ʚʲʚ ʬʨʘʢʮʠʠʪʝ ʦʪ 4. ʜʦ 7. ɺ ʧʨʦʙʠʪʝ ʦʪ 

ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ ʢʣʝʪʢʠ ʥʝ ʥʘʩʪʲʧʚʘʪ ʦʩʦʙʝʥʦ ʠʟʨʘʟʝʥʠ ʧʨʦʤʝʥʠ ï ʧʨʠʩʲʩʪʚʠʝʪʦ 

ʥʘ Fas/CD95 ʠ ʧʨʦʢʘʩʧʘʟʘ-8 ʩʝ ʠʟʤʝʩʪʚʘ ʩʘʤʦ ʩ 1-2 ʬʨʘʢʮʠʠ ʥʘʜʦʣʫ ʠ ʪʦ ʩʘʤʦ ʧʨʠ ʢʣʝʪ-

ʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 3,5 Õʄ ʝʨʫʬʦʟʠʥ. 

 

ʌʠʛ. IV .57. ʄʠʝʣʦʤʥʠ ʢʣʝʪʢʠ, ʧʨʠ ʢʦʠʪʦ ʙʦʛʘʪʠʪʝ ʥʘ ʛʘʥʛʣʠʦʟʠʜ GM1 ʫʯʘʩʪʲʮʠ ʚ 

ʤʝʤʙʨʘʥʠʪʝ (ʪ. ʥʘʨ. ʣʠʧʠʜʥʠ ʨʘʬʪʦʚʝ) ʩʘ ʚʠʟʫʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʦʮʚʝʪʷʚʘʥʝ ʩʲʩ ʩʫʙ-

ʝʜʠʥʠʮʘ B ʥʘ ʭʦʣʝʨʘʪʦʢʩʠʥʘ (CTxB), ʢʦʥʶʛʠʨʘʥʘ ʩ ʬʣʫʦʨʝʩʮʝʠʥ-ʠʟʦʪʠʦʮʠʘʥʘʪ 

(FITC). ɸ ï ʥʝʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ OPM-2; ɹ ï ʢʣʝʪʢʠ OPM-2, ʪʨʝʪʠʨʘʥʠ ʩ 5 Õʄ ʝʨʫ-

ʬʦʟʠʥ ʟʘ 12 ʯʘʩʘ; ɺ ï ʢʣʝʪʢʠ OPM-2, ʪʨʝʪʠʨʘʥʠ ʩ 10 Õʄ ʝʨʫʬʦʟʠʥ ʟʘ 12 ʯʘʩʘ; ɻ ï 

ʥʝʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ RPMI-8226; ɼ ï ʢʣʝʪʢʠ RPMI-8226, ʪʨʝʪʠʨʘʥʠ ʩ 10 Õʄ ʝʨʫʬʦ-

ʟʠʥ ʟʘ 12 ʯʘʩʘ; ɽ ï ʢʣʝʪʢʠ RPMI-8226, ʪʨʝʪʠʨʘʥʠ ʩ 10 Õʄ ʝʨʫʬʦʟʠʥ ʟʘ 40 ʯʘʩʘ.  

ɸ ɻ

ɹ ɼ

ɺ ɽ
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ʬʨʘʢʮʠʠ ʦʪʛʦʨʝ ʥʘʜʦʣʫ: 3     4     5     6     7      8    9    10   11

Fas/CD95

ʅʝʪʨʝʪʠʨʘʥʘ ʢʦʥʪʨʦʣʘ10 ÕM Erufosine ʟʘ24 ʯʘʩʘ

ʬʨʘʛʤʝʥʪ ʦʪ ʢʘʩʧʘʟʘ-8

ʧʨʦʢʘʩʧʘʟʘ-8

ʬʨʘʛʤʝʥʪ ʦʪ ʢʘʩʧʘʟʘ-8

ʛʘʥʛʣʠʦʟʠʜGM1

3     4     5     6     7     8    9    10   11

Akt1/2/3

 

ʌʠʛ. IV .58. ɺʣʠʷʥʠʝ ʥʘ Erufosine ʚʲʨʭʫ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ Fas/CD95, ʧʨʦʢʘʩʧʘʟʘ-8 

ʠ Akt ʚ ʛʘʥʛʣʠʦʟʠʜ GM1-ʩʲʜʲʨʞʘʱʠʪʝ ʤʝʤʙʨʘʥʥʠ ʣʠʧʠʜʥʠ ʨʘʬʪʦʚʝ ʧʨʠ ʢʣʝʪʢʠ 

OPM-2. ʉʣʝʜ ʪʨʝʪʠʨʘʥʝ, ʢʣʝʪʢʠʪʝ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʧʦʜʣʦʞʝʥʠ ʥʘ ʫʣʪʨʘʮʝʥʪʨʦʬʫ-

ʛʠʨʘʥʝ ʚ ʟʘʭʘʨʦʟʝʥ ʛʨʘʜʠʝʥʪ. ʆʪʜʝʣʝʥʠ ʩʘ 11 ʬʨʘʢʮʠʠ, ʥʦʤʝʨʠʨʘʥʠ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʥʦ ʚ ʧʦʩʦʢʘ ʦʪ ʚʨʲʭʥʘʪʘ ʢʲʤ ʜʲʥʥʘʪʘ, ʢʦʠʪʦ ʩʣʝʜ ʪʦʚʘ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ 

ʠʤʫʥʦʙʣʦʪ ʟʘ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʚʲʧʨʦʩʥʠʪʝ ʧʨʦʪʝʠʥʠ ʠ ʥʘ ʛʘʥʛʣʠʦʟʠʜ GM1. 
 

 

 

ɺ ʦʙʦʙʱʝʥʠʝ ʤʦʞʝʜʘ ʩʝ ʢʘʞʝ, ʯʝ Erufosine ʧʨʝʜʠʟʚʠʢʚʘ ʩʣʝʜʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʤʝʤ-

ʙʨʘʥʥʠʪʝ ʣʠʧʠʜʥʠ ʨʘʬʪʦʚʝ ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ: 

- ʫʚʝʣʠʯʝʥʘ ʧʣʲʪʥʦʩʪ ʥʘ ʛʘʥʛʣʠʦʟʠʜ GM1-ʩʲʜʲʨʞʘʱʠʪʝ ʤʝʤʙʨʘʥʥʠ ʜʦʤʝʥʠ (ʣʠ-

ʧʠʜʥʠ ʨʘʬʪʦʚʝ), ʷʩʥʦ ʚʠʜʠʤʘ ʧʨʠ ʤʘʨʢʠʨʘʥʝ ʩ CTxB-FITC; 

- ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʮʠʪʦʢʠʥʦʚʠʷ ʨʝʮʝʧʪʦʨ Fas/CD95, ʢʠʥʘʟʘʪʘ Akt ʠ 

ʧʨʦʢʘʩʧʘʟʘ-8. 

ʊʝʟʠ ʧʨʦʤʝʥʠ ʚʝʨʦʷʪʥʦ ʦʪʨʘʟʷʚʘʪ ʥʘʯʘʣʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʘʣʢʠʣʬʦʩʬʦʭʦʣʠʥʘ 

ʚʲʨʭʫ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ. 

 

2.4. ʀʟʩʣʝʜʚʘʥʠʷ ʚʲʨʭʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʢʫʨʢʫʤʠʥ ʠ 

As2O3 ʧʨʠ ʢʣʝʪʢʠ OPM-2 

ɹʝʰʝ ʠʟʩʣʝʜʚʘʥʦ ʥʘʪʨʫʧʚʘʥʝʪʦ ʥʘ ʘʨʩʝʥ ʚ ʢʣʝʪʢʠ OPM-2 ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ ʜʠʘʨʩʝʥʦʚ 

ʪʨʠʦʢʩʠʜ. ʂʦʣʠʯʝʩʪʚʦʪʦ ʥʘʪʨʫʧʘʥ ʘʨʩʝʥ ʙʝʰʝ ʩʨʘʚʥʝʥʦ ʧʨʠ ʢʣʝʪʢʠ, ʢʦʠʪʦ ʩʘ ʪʨʝʪʠʨʘʥʠ 



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 
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ʌʠʛ. IV .59. ʃʠʧʩʘ ʥʘ ʟʥʘʯʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʥʘ Erufosine ʚʲʨʭʫ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ 

Fas/CD95, ʧʨʦʢʘʩʧʘʟʘ-8 ʠ Akt ʚ ʛʘʥʛʣʠʦʟʠʜ GM1-ʩʲʜʲʨʞʘʱʠʪʝ ʣʠʧʠʜʥʠ ʨʘʬʪʦʚʝ 

ʧʨʠ ʢʣʝʪʢʠ RPMI-8226. ʉʣʝʜ ʪʨʝʪʠʨʘʥʝ, ʢʣʝʪʢʠʪʝ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʧʦʜʣʦʞʝʥʠ ʥʘ ʫʣ-

ʪʨʘʮʝʥʪʨʦʬʫʛʠʨʘʥʝ ʚ ʟʘʭʘʨʦʟʝʥ ʛʨʘʜʠʝʥʪ. ʆʪʜʝʣʝʥʠ ʩʘ 11 ʬʨʘʢʮʠʠ, ʥʦʤʝʨʠʨʘʥʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʚ ʧʦʩʦʢʘ ʦʪ ʚʨʲʭʥʘʪʘ ʢʲʤ ʜʲʥʥʘʪʘ, ʢʦʠʪʦ ʩʣʝʜ ʪʦʚʘ ʩʘ ʘʥʘʣʠʟʠʨʘ-

ʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ ʟʘ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʚʲʧʨʦʩʥʠʪʝ ʧʨʦʪʝʠʥʠ ʠ ʥʘ ʛʘʥʛʣʠʦʟʠʜ GM1. 



IV. ʈʝʟʫʣʪʘʪʠ ï ʄʝʭʘʥʠʟʲʤ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ 
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ʩʘʤʦ ʩ As2O3 ʠ ʢʣʝʪʢʠ, ʢʦʠʪʦ ʧʨʝʜʠ ʪʦʚʘ ʩʘ ʙʠʣʠ ʪʨʝʪʠʨʘʥʠ ʩ ʢʫʨʢʫʤʠʥ ʠʣʠ ʧʲʢ ʩʘ ʪʨʝ-

ʪʠʨʘʥʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ As2O3 ʠ ʢʫʨʢʫʤʠʥ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ 

ʬʠʛ. IV.60. ɺʠʞʜʘ ʩʝ, ʯʝ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠʪʝ ʩ 5 Õʄ As2O3, ʚʲʪʨʝʢʣʝʪʲʯʥʦʪʦ ʥʠ-

ʚʦ ʥʘ ʘʨʩʝʥ ʜʦʩʪʠʛʘ ʧʣʘʪʦ ʢʲʤ 45-ʪʘʪʘ ʤʠʥʫʪʘ (ʦʢʦʣʦ 50 ng As ʥʘ 3.10
6
 ʢʣʝʪʢʠ). ʂʦʛʘʪʦ 

ʢʣʝʪʢʠʪʝ ʩʘ ʙʠʣʠ ʪʨʝʪʠʨʘʥʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʩ 20 Õʄ ʢʫʨʢʫʤʠʥ ʟʘ 9 ʯʘʩʘ, ʧʣʘʪʦ ʩʝ ʜʦʩʪʠ-

ʛʘ ʢʲʤ 60-ʪʘʪʘ ʤʠʥʫʪʘ, ʥʦ ʥʘ ʧʦ-ʥʠʩʢʦ ʥʠʚʦ (ʦʢʦʣʦ 32-33 ng As ʥʘ 3.10
6
 ʢʣʝʪʢʠ). 

ʉʣʝʜ ʪʨʝʪʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠʪʝ ʩ 2 Õʄ As2O3, ʚʲʪʨʝʢʣʝʪʲʯʥʦʪʦ ʥʠʚʦ ʥʘ ʘʨʩʝʥ ʜʦʩʪʠʛʘ ʜʦ 

ʦʢʦʣʦ 20 ng ʥʘ 3.10
6
 ʢʣʝʪʢʠ. ʂʦʛʘʪʦ ʢʣʝʪʢʠʪʝ ʩʘ ʙʠʣʠ ʪʨʝʪʠʨʘʥʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʩ 20 Õʄ 

ʢʫʨʢʫʤʠʥ ʟʘ 9 ʯʘʩʘ, ʩʝ ʧʦʩʪʠʛʘ ʤʘʢʩʠʤʘʣʥʦ ʚʲʪʨʝʢʣʝʪʲʯʥʦ ʥʠʚʦ ʦʪ ʦʢʦʣʦ 9 ng As ʥʘ 

3.10
6
 ʢʣʝʪʢʠ. ʇʨʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʪʨʝʪʠʨʘʥʝ ʩ 2 Õʄ As2O3 ʠ 20 Õʄ ʢʫʨʢʫʤʠʥ ʩʝ ʧʦʩʪʠʛʘ 

ʤʘʢʩʠʤʘʣʥʦ ʚʲʪʨʝʢʣʝʪʲʯʥʦ ʥʠʚʦ ʦʪ ʦʢʦʣʦ 10,2-10,3 ng As ʥʘ 3.10
6
 ʢʣʝʪʢʠ. 

 

ʌʠʛ. IV .60. ɺʣʠʷʥʠʝ ʥʘ ʢʫʨʢʫʤʠʥ ʚʲʨʭʫ ʩʢʦʨʦʩʪʪʘ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʥʘʪʨʫʧʚʘʥʝ ʥʘ 

As2O3 ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ OPM-2. ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ 20 ÕM ʢʫʨʢʫʤʠʥ ʧʦ 

ʜʚʝ ʨʘʟʣʠʯʥʠ ʩʭʝʤʠ. ɺ ʝʜʠʥʠʷ ʩʣʫʯʘʡ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʪʨʝʪʠʨʘʥʝ ʝ 9 ʯʘʩʘ, 

ʩʣʝʜ ʢʦʝʪʦ ʢʣʝʪʢʠʪʝ ʩʘ ʧʨʦʤʠʪʠ ʩ ʬʠʟʠʦʣʦʛʠʯʝʥ ʨʘʟʪʚʦʨ, ʨʝʩʫʩʧʝʥʜʠʨʘʥʠ ʚ ʥʦʚʘ 

ʩʨʝʜʘ ʠ ʪʨʝʪʠʨʘʥʠ ʩ As2O3. ɺ ʜʨʫʛʠʷ ʩʣʫʯʘʡ ʢʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʢʫʨʢʫʤʠʥ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʨʝʜʠ ʜʦʙʘʚʷʥʝʪʦ ʥʘ As2O3 ʚ ʩʲʱʘʪʘ ʩʨʝʜʘ. ʀ ʚ ʜʚʘʪʘ ʩʣʫʯʘʷ ʩʘ 

ʚʟʝʪʠ ʩʝʨʠʠ ʦʪ ʧʨʦʙʠ ʚʲʚ ʚʨʝʤʝʪʦ, ʚ ʢʦʠʪʦ ʢʦʣʠʯʝʩʪʚʦʪʦ ʘʨʩʝʥ ʧʨʦʥʠʢʥʘʣʦ ʚ 

ʢʣʝʪʢʠʪʝ ʝ ʠʟʤʝʨʝʥʦ ʯʨʝʟ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʘ ʩʧʝʢʪʨʦʤʝʪʨʠʷ. 



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 
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ɹʝʰʝ ʠʟʩʣʝʜʚʘʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʢʫʨʢʫʤʠʥʘ ʚʲʨʭʫ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʘʢʚʘʧʦʨʠʥ-9 (AQP9), 

ʩʯʠʪʘʥ ʟʘ ʦʩʥʦʚʝʥ ʧʦʩʨʝʜʥʠʢ ʧʨʠ ʪʨʘʥʩʤʝʤʙʨʘʥʥʠʷ ʪʨʘʥʩʧʦʨʪ ʥʘ As2O3. ʂʣʝʪʢʠ OPM-2 

ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ ʩ 10 ʠʣʠ 20 Õʄ ʢʫʨʢʫʤʠʥ ʟʘ ʜʚʘ ʨʘʟʣʠʯʥʠ ʧʝʨʠʦʜʘ ʦʪ ʚʨʝʤʝ (12 ʠ 24 ʯʘ-

ʩʘ), ʩʣʝʜ ʢʦʝʪʦ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ ʟʘ ʧʨʦʤʝʥʠ ʚ ʥʠʚʦʪʦ ʥʘ AQP9. ʇʦʣʫʯʝ-

ʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.61. ɺʠʞʜʘ ʩʝ, ʯʝ ʢʫʨʢʫʤʠʥʲʪ ʥʝ ʧʨʝʜʠʟʚʠʢʚʘ 

ʩʲʱʝʩʪʚʝʥʠ ʠʟʤʝʥʝʥʠʷ ʚ ʥʠʢʦʷ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʨʦʙʠ.  

 

ʌʠʛ. IV .61. ʃʠʧʩʘ ʥʘ ʩʲʱʝʩʪʚʝʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʢʫʨʢʫʤʠʥ ʚʲʨʭʫ ʥʠʚʦʪʦ ʥʘ ʝʢʩ-

ʧʨʝʩʠʷ ʥʘ ʘʢʚʘʧʦʨʠʥ-9 ʚ ʢʣʝʪʢʠ OPM-2. ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʢʫʨʢʫʤʠʥ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 10 ʠʣʠ 20 Õʄ ʟʘ ʧʝʨʠʦʜ ʦʪ 12 ʠʣʠ 24 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ 

ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. ɼʝʥʩʠʪʦʤʝʪʨʠʯʥʦ ʦʧʨʝʜʝʣʝʥʠʪʝ ʠʥʪʝʥʟʠʪʝʪʠ ʥʘ 

ʙʘʥʜʦʚʝʪʝ ʟʘ ʘʢʚʘʧʦʨʠʥ-9 ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʠʥʪʝʥʟʠʪʝʪʠ ʟʘ ʢʦʥʪʨʦʣ-

ʥʠʷ ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ. ʇʦʣʫʯʝʥʠʪʝ ʩʲʦʪʥʦʰʝʥʠʷ ʧʨʠ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʢʦʥʪʨʦʣʠ ʩʘ 

ʧʨʠʝʪʠ ʟʘ ʝʜʠʥʠʮʘ ʠ ʩʧʨʷʤʦ ʪʷʭ ʩʘ ʧʨʝʠʟʯʠʩʣʝʥʠ ʦʩʪʘʥʘʣʠʪʝ. 

 

ɓ-ʘʢʪʠʥ

ʘʢʚʘʧʦʨʠʥ-9 (AQP9)

ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ

ʥʘ ʘʢʚʘʧʦʨʠʥ-9
1,0    0,9  0,8  1,0  1,2  1,1
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3. ɺʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʠʟʚʲʥʢʣʝʪʲʯʥʠ ʠ ʚʲʪʨʝʢʣʝ-

ʪʲʯʥʠ ʬʘʢʪʦʨʠ ʚʲʨʭʫ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷ ʝʬʝʢʪ ʥʘ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ 

 

3.1. ɺʣʠʷʥʠʝ ʥʘ ʠʥʪʝʨʣʝʚʢʠʥ-6 (IL -6) 

ʇʨʝʜʠ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʚʣʠʷʥʠʝʪʦ ʥʘ IL-6 ʚʲʨʭʫ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷ ʝʬʝʢʪ ʥʘ ʧʨʦʫʯʚʘ-

ʥʠʪʝ ʚʝʱʝʩʪʚʘ, ʙʝʰʝ ʥʘʧʨʘʚʝʥʘ ʩʲʧʦʩʪʘʚʢʘ ʯʨʝʟ RT-PCR ʥʘ ʥʠʚʘʪʘ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ 

ʥʘ IL-6 ʚ ʥʝʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ U-266, OPM-2, RPMI-8226 ʠ SAOS-2. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣ-

ʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.62. ɺʠʞʜʘ ʩʝ, ʯʝ ʝʜʠʥʩʪʚʝʥʦ ʚ ʢʣʝʪʢʠ U-266 ʠʤʘ ʥʘʣʠʯʠʝ 

ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ IL-6. ɹʝʰʝ ʠʟʩʣʝʜʚʘʥʦ ʠ ʚʣʠʷʥʠʝʪʦ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʧʨʠʣʦʞʝʥ 

IL-6 ʚʲʨʭʫ ʧʨʦʣʠʬʝʨʘʮʠʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʦʪ ʪʨʠʪʝ ʣʠʥʠʠ. IL-6 ʙʝ-

ʰʝ ʧʨʠʣʘʛʘʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷ 10 ng/ml ʧʨʠ ʜʚʝ ʨʘʟʣʠʯʥʠ ʚʨʝʤʝʥʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ï 48 ʠ 

72 h. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.63. ʅʘʙʣʶʜʘʚʘ ʩʝ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ 

ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʢʣʝʪʢʠ OPM-2 ʩ ʦʢʦʣʦ 20% ʩʣʝʜ 72-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʩ IL-6 (P < 

0,001), ʢʘʢʪʦ ʠ ʥʘ ʢʣʝʪʢʠ RPMI-8226 ʩ ʦʢʦʣʦ 7,5% ʩʣʝʜ 48-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʩ IL-6 (P 

< 0,01). ʇʨʠ ʢʣʝʪʢʠ U-266 ʥʝ ʩʝ ʦʪʯʠʪʘʪ ʧʨʦʤʝʥʠ ʚ ʧʨʦʣʠʬʝʨʘʮʠʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ. 

ɹʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʮʠʪʦʪʦʢʩʠʯʥʠʪʝ ʝʬʝʢʪʠ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʪʨʝʪʠʨʘʥʝ ʥʘ ʤʠʝʣʦʤʥʠ 

ʢʣʝʪʢʠ ʩ IL-6 ʠ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ ʩ ʫʩʪʘʥʦʚʝʥʦ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʦ ʜʝʡʩʪʚʠʝ. ʅʘ ʬʠʛ. 

IV.64. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Erufosi-

ne ʠ IL -6 ʟʘ 48 ʯʘʩʘ. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ OPM-2, ʢʨʠʚʘʪʘ, ʠʟʨʘ- 

 

ʌʠʛ. IV .62. ʉʨʘʚʥʝʥʠʝ ʯʨʝʟ RT-PCR (40 ʮʠʢʲʣʘ) ʥʘ ʥʠʚʘʪʘ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ 

ʠʥʪʝʨʣʝʚʢʠʥ-6 (IL -6) ʚ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ OPM-2, U-266 ʠ RPMI-8226 ʠ 

ʚ ʦʩʪʝʦʩʘʨʢʦʤʥʘʪʘ SAOS-2. ɽʜʥʘʢʚʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠʟʭʦʜʥʘ ʢɼʅʂ ʚ ʦʪʜʝʣʥʠʪʝ ʨʝ-

ʘʢʮʠʠ ʝ ʧʨʦʢʦʥʪʨʦʣʠʨʘʥʦ ʯʨʝʟ ʧʘʨʘʣʝʣʥʘ PCR (25 ʮʠʢʲʣʘ) ʩʲʩ ʩʧʝʮʠʬʠʯʥʠ ʧʨʘʡ-

ʤʝʨʠ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʢɼʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ ʝʥʟʠʤʘ ʛʣʠʮʝʨʘʣʜʝʭʠʜ-3-ʬʦʩʬʘʪ-ʜʝʭʠʜ-

ʨʦʛʝʥʘʟʘ (GAPDH). 

U-266OPM-2 RPMI-8226

IL-6

GAPDH

SAOS-2

ʚʦʜʥʘ
ʢʦʥʪʨʦʣʘ
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ʌʠʛ. IV .63. ɺʣʠʷʥʠʝ ʥʘ IL-6 ʚʲʨʭʫ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266, 

ʆPM-2 ʠ RPMI-8226. ʉʪʝʧʝʥʪʘ ʥʘ ʧʨʦʣʠʬʝʨʘʮʠʷ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ 

ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 48-ʠʷ ʠ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ 10 

ng/ml IL -6. ʇʨʦʮʝʥʪʠʪʝ ʥʘ ʧʨʦʣʠʬʝʨʘʮʠʷ ʚ ʪʨʝʪʠʨʘʥʠʪʝ ʧʨʦʙʠ ʩʘ ʠʟʯʠʩʣʝʥʠ 

ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʠʪʝ ʥʝʪʨʝʪʠʨʘʥʠ ʢʦʥʪʨʦʣʠ, ʧʨʠʝʪʠ ʟʘ 100%. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ 

ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩ-

ʪʠʯʝʩʢʠ ʟʥʘʯʠʤa ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʢʦʥʪʨʦʣʘ. ɽʜʥʘ ʟʚʝʟ-

ʜʠʯʢʘ ʦʪʛʦʚʘʨʷ ʥʘ P < 0,01, ʘ ʜʚʝ ï ʥʘ P < 0,001. 

 

ʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠ-

ʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʨʫʬʦʟʠʥ, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘ-

ʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 6,25 ʠ 12,5 ÕM Erufosine ʨʘʟʣʠʢʠʪʝ ʩʘ ʦʩʦʙʝʥʦ 

ʛʦʣʝʤʠ (ʩʲʦʪʚʝʪʥʦ 91,3% ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʩʨʝʱʫ 30,0% ʚ ʦʪʩʲʩʪ-

ʚʠʝʪʦ ʤʫ ʠ 47,6% ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʩʨʝʱʫ 5,7% ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ; 

P < 0,01 ʠ ʟʘ ʜʚʘʪʘ ʩʣʫʯʘʷ) ʠ ʦʪʛʦʚʘʨʷʪ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ. ɯʉ50(48h) ʥʘ Erufosine ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ OPM-2 ʝ 12,1 (11,7 - 12,4) ÕM ʚ 

ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 4,5 (4,3 - 4,7) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʢʣʝʪʢʠ U-266 ʩʲʱʦ ʩʝ ʥʘ-

ʙʣʶʜʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʥʘ ʝʨʫʬʦʟʠʥʘ ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 

(P < 0,01 ʧʨʠ 25 ʠ 50 ÕM Erufosine; P < 0,05 ʧʨʠ 100 ÕM Erufosine). ɯʉ50(48h) ʥʘ Erufosine 

ʟʘ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʝ 33,0 (29,9 - 36,4) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 28,1 (26,0 - 30,5) 

ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ RPMI-8226, ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ 

ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘ-

ʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʨʫʬʦʟʠʥ, ʣʝʞʠ ʧʦ-ʥʠʩʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 
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IV. ʈʝʟʫʣʪʘʪʠ ï ɺʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ ʚʲʨʭʫ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷ ʝʬʝʢʪ 
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ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ 3,125, 6,25 ʠ 12,5 ÕM Erufosine (P < 0,01 

ʠ ʟʘ ʪʨʠʪʝ ʩʣʫʯʘʷ). ɯʉ50(48h) ʥʘ Erufosine ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ RPMI-8226 ʝ 5,1 (4,9 - 5,2) 

ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 6,3 (5,9 - 6,6) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. 

 

ʌʠʛ. IV .64. ɺʣʠʷʥʠʝ ʥʘ IL-6 

ʚʲʨʭʫ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢ-

ʪʠʚʥʦʩʪ ʥʘ Erufosine ʩʧʨʷʤʦ 

ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ 

U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝʜʘ-

ʪʘ) ʠ RPMI-8226 (ʜʦʣʫ). ʇʨʝ-

ʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧ-

ʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ 

Mosmann, ʥʘ 48-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜ-

ʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ ɽrufosi-

ne, ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ 

ʠʣʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ 10 ng/ml 

IL -6. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝ-

ʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ 

ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ 

ʝʨʫʬʦʟʠʥ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 

100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠ-

ʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜ-

ʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡ-

ʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥ-

ʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ 

ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨ-

ʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ 

ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤa ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʩʲʦʪ-

ʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ IL-6 

ʧʨʦʙʘ. ɽʜʥʘ ʟʚʝʟʜʠʯʢʘ ʦʪʛʦʚʘ-

ʨʷ ʥʘ P < 0,05, ʘ ʜʚʝ ï ʥʘ P < 

0,01. ʅʘʣʠʯʠʝʪʦ ʥʘ ʘʥʪʘʛʦʥʠ-

ʟʲʤ (ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪ-

ʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʦʤʙʠʥʘʮʠ-

ʷʪʘ Ó 1,3 Ĭ ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ 

ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ ʩʲʩ 

ʩʲʱʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ Erufo-

sine) ʝ ʦʟʥʘʯʝʥʦ ʩ ʙʫʢʚʘʪʘ ɸ.  
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ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʩ Erufosine ʠ IL -6 ʟʘ 72 ʯʘʩʘ 

ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.65. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ OPM-2, ʢʨʠ-

ʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪ-

ʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʨʫʬʦʟʠʥ, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ 

ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 3,13, 6,25 ʠ 12,5 ÕM Erufosine ʨʘʟʣʠʢʠ-

ʪʝ ʩʘ ʦʩʦʙʝʥʦ ʛʦʣʝʤʠ ʠ ʦʪʛʦʚʘʨʷʪ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ OPM-2 ʝ: 99,6% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 3,13 ÕM 

ʝʨʫʬʦʟʠʥ ʠ 10 ng/ml IL-6 ʠ 71,1% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 3,13 ÕM ʝʨʫʬʦʟʠʥ; 89,3% ʩʣʝʜ 

ʪʨʝʪʠʨʘʥʝ ʩ 6,25 ÕM ʝʨʫʬʦʟʠʥ ʠ 10 ng/ml IL-6 ʠ 27,6% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 6,25 ÕM 

ʝʨʫʬʦʟʠʥ; 61,3% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 12,5 ÕM ʝʨʫʬʦʟʠʥ ʠ 10 ng/ml IL-6 ʠ 2,4% ʩʣʝʜ ʪʨʝʪʠ-

ʨʘʥʝ ʩʘʤʦ ʩ 12,5 ÕM ʝʨʫʬʦʟʠʥ; P < 0,01 ʠ ʟʘ ʪʨʠʪʝ ʩʣʫʯʘʷ). ɯʉ50(72h) ʥʘ Erufosine ʟʘ ʢʣʝ-

ʪʲʯʥʘʪʘ ʣʠʥʠʷ OPM-2 ʝ 13,6 (13,1 - 14,2) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 4,4 (4,2 - 4,5) ÕM ʚ 

ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʢʣʝʪʢʠ U-266 ʩʲʱʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠ-

ʯʝʥ ʝʬʝʢʪ ʥʘ ʝʨʫʬʦʟʠʥʘ ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 (P < 0,01 ʧʨʠ 25 ÕM Erufosine; P < 0,05 

ʧʨʠ 12,5 ÕM Erufosine). ɯʉ50(72h) ʥʘ Erufosine ʟʘ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʝ 16,1 (15,3 - 16,9) 

ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 13,9 (13,0 - 14,9) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ 

IL-6 ʢʣʝʪʢʠ RPMI-8226, ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘ-

ʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʨʫʬʦʟʠʥ, ʣʝʞʠ ʧʦ-ʥʠʩʢʦ 

ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠ-

ʤʘ ʧʨʠ 6,25 ÕM Erufosine (P < 0,01). ɯʉ50(72h) ʥʘ Erufosine ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ RPMI-

8226 ʝ 4,6 (4,5 - 4,8) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 5,3 (5,2 - 5,4) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. 

ʅʘ ʬʠʛ. IV.66. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʣʦʞʝʥʠʝ 

ʥʘ Perifosine ʠ IL -6 ʚʲʨʭʫ ʢʣʝʪʢʠ OPM-2 ʟʘ 48 ʠʣʠ 72 ʯʘʩʘ. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘ-

ʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ, ʢʨʠʚʠʪʝ, ʠʟʨʘʟʷʚʘʱʠ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ 

ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʝʨʠʬʦʟʠʥ, ʣʝʞʘʪ ʧʦ-ʚʠʩʦʢʦ 

ʦʪ ʩʲʦʪʚʝʪʥʠʪʝ ʢʨʠʚʠ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʇʨʠ ʚʩʠʯʢʠ ʧʨʠʣʦʞʝʥʠ ʢʦʥʮʝʥʪ-

ʨʘʮʠʠ ʥʘ Perifosine (ʦʪ 1,56 ʜʦ 25 ÕM) ʨʘʟʣʠʢʠʪʝ ʩʘ ʤʥʦʛʦ ʛʦʣʝʤʠ ʠ ʩʘ ʠʟʧʲʣʥʝʥʠ ʟʘʣʦ-

ʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ ʥʘ 48-ʠʷ ʯʘʩ ʧʨʦ-

ʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ: 112,3% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 1,56 ÕM ʧʝʨʠʬʦʟʠʥ ʠ 10 

ng/ml IL-6 ʠ 63,3% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 1,56 ÕM ʧʝʨʠʬʦʟʠʥ; 97,7% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 

3,13 ÕM ʧʝʨʠʬʦʟʠʥ ʠ 10 ng/ml IL-6 ʠ 47,4% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 3,13 ÕM ʧʝʨʠʬʦʟʠʥ; 

106,6% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 6,25 ÕM ʧʝʨʠʬʦʟʠʥ ʠ 10 ng/ml IL-6 ʠ 51,9% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘ-

ʤʦ ʩ 6,25 ÕM ʧʝʨʠʬʦʟʠʥ; 87,3% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 12,5 ÕM ʧʝʨʠʬʦʟʠʥ ʠ 10 ng/ml IL-6 ʠ 

39,7% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 12,5 ÕM ʧʝʨʠʬʦʟʠʥ; 68,7% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 25 ÕM ʧʝʨʠ-  
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ʌʠʛ. IV .65. ɺʣʠʷʥʠʝ ʥʘ IL-6 

ʚʲʨʭʫ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢ-

ʪʠʚʥʦʩʪ ʥʘ Erufosine ʩʧʨʷʤʦ 

ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ 

U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝʜʘ-

ʪʘ) ʠ RPMI-8226 (ʜʦʣʫ). ʇʨʝ-

ʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧ-

ʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ 

Mosmann, ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜ-

ʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ ɽrufo-

sine, ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ 

ʠʣʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ 10 ng/ml 

IL -6. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝ-

ʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ 

ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ 

ʝʨʫʬʦʟʠʥ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 

100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠ-

ʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜ-

ʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡ-

ʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥ-

ʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ 

ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨ-

ʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ 

ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤa ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʩʲʦʪ-

ʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ IL-6 

ʧʨʦʙʘ. ɽʜʥʘ ʟʚʝʟʜʠʯʢʘ ʦʪʛʦʚʘ-

ʨʷ ʥʘ P < 0,05, ʘ ʜʚʝ ï ʥʘ P < 

0,01. ʅʘʣʠʯʠʝʪʦ ʥʘ ʘʥʪʘʛʦʥʠ-

ʟʲʤ (ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪ-

ʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʦʤʙʠʥʘʮʠ-

ʷʪʘ Ó 1,3 Ĭ ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ 

ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ ʩʲʩ 

ʩʲʱʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ Erufo-

sine) ʝ ʦʟʥʘʯʝʥʦ ʩ ʙʫʢʚʘʪʘ ɸ. 
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ʌʠʛ. IV .66. ɺʣʠʷʥʠʝ ʥʘ IL-6 ʚʲʨʭʫ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ Perifosine 

ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʘʪʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʆPM-2. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧ-

ʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 48-ʠʷ (ʛʦʨʥʘʪʘ ʛʨʘʬʠʢʘ) ʠʣʠ 72-ʠʷ ʯʘʩ 

(ʜʦʣʥʘʪʘ ʛʨʘʬʠʢʘ) ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ Perifosine, ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷ-

ʪʝʣʥʦ ʠʣʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ 10 ng/ml IL-6. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟ-

ʯʠʩʣʝʥ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ ʧʝʨʠʬʦʟʠʥ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. 

ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-

ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪ-

ʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤa 

ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ IL-6 ʧʨʦʙʘ. ɽʜʥʘ ʟʚʝʟʜʠʯʢʘ ʦʪʛʦʚʘʨʷ 

ʥʘ P < 0,05, ʘ ʜʚʝ ï ʥʘ P < 0,01. ʅʘʣʠʯʠʝʪʦ ʥʘ ʘʥʪʘʛʦʥʠʟʲʤ (ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪ-

ʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʦʤʙʠʥʘʮʠ̫ ʪʘ Ó 1,3 Ĭ ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ 

ʩʘʤʦ ʩʲʩ ʩʲʱʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ Erufosine) ʝ ʦʟʥʘʯʝʥʦ ʩ ʙʫʢʚʘʪʘ ɸ. 

 

 

48 h

0 5 10 15 20 25 30
0

10
20
30
40
50
60
70
80
90

100
110
120

Perifosine + IL-6 (10 ng/ml)

Perifosine

IC50 = 4,2 (3,4 - 5,2) M

IC50 = 34,7 (27,5 - 43,7) M

A
** A

**

A
**

A
**

A
*

ʂʦʥʮʝʥʪʨʘʮʠʷ ʥʘ Perifosine,M

%
 
ʥ
ʘ
 
ʧ
ʨ
ʝ
ʞ
ʠ
ʚ
ʝ
ʣ
ʠ
ʪ
ʝ
 
ʢ
ʣ
ʝ
ʪ
ʢ
ʠ

72 h

0 5 10 15 20 25 30
0

10

20

30

40

50

60

70

80

90

100

110

Perifosine

Perifosine + IL-6 (10 ng/ml)

IC50 = 0,9 (0,8 - 1,1) M

IC50 = 13,3 (12,6 - 14,0) M

A
**

A
**

A
**

A
**

A
*

ʂʦʥʮʝʥʪʨʘʮʠʷ ʥʘ Perifosine,M

%
 
ʥ
ʘ
 
ʧ
ʨ
ʝ
ʞ
ʠ
ʚ
ʝ
ʣ
ʠ
ʪ
ʝ
 
ʢ
ʣ
ʝ
ʪ
ʢ
ʠ



IV. ʈʝʟʫʣʪʘʪʠ ï ɺʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ ʚʲʨʭʫ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷ ʝʬʝʢʪ 

237 
 

ʬʦʟʠʥ ʠ 10 ng/ml IL-6 ʠ 16,0% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 25 ÕM ʧʝʨʠʬʦʟʠʥ; P < 0,01 ʟʘ 

ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʙʝʟ ʧʲʨʚʠʷ, ʢʲʜʝʪʦ P < 0,05). ɯʉ50(48h) ʥʘ Perifosine ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ 

OPM-2 ʝ 34,7 (27,5 - 43,7) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 4,2 (3,4 - 5,5) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. 

ʅʘ 72-ʠʷ ʯʘʩ ʧʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ: 102,9% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 1,56 ÕM ʧʝ-

ʨʠʬʦʟʠʥ ʠ 10 ng/ml IL-6 ʠ 34,6% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 1,56 ÕM ʧʝʨʠʬʦʟʠʥ; 90,8% ʩʣʝʜ 

ʪʨʝʪʠʨʘʥʝ ʩ 3,13 ÕM ʧʝʨʠʬʦʟʠʥ ʠ 10 ng/ml IL-6 ʠ 19,2% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 3,13 ÕM 

ʧʝʨʠʬʦʟʠʥ; 77,7% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 6,25 ÕM ʧʝʨʠʬʦʟʠʥ ʠ 10 ng/ml IL-6 ʠ 9,2% ʩʣʝʜ ʪʨʝ-

ʪʠʨʘʥʝ ʩʘʤʦ ʩ 6,25 ÕM ʧʝʨʠʬʦʟʠʥ; 55,7% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 12,5 ÕM ʧʝʨʠʬʦʟʠʥ ʠ 10 

ng/ml IL-6 ʠ 3,8% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 12,5 ÕM ʧʝʨʠʬʦʟʠʥ; 22,3% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 25 

ÕM ʧʝʨʠʬʦʟʠʥ ʠ 10 ng/ml IL-6 ʠ 2,3% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 25 ÕM ʧʝʨʠʬʦʟʠʥ; P < 0,01 

ʟʘ ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʙʝʟ ʧʲʨʚʠʷ, ʢʲʜʝʪʦ P < 0,05). ɯʉ50(72h) ʥʘ Perifosine ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ 

OPM-2 ʝ 13,3 (12,6 - 14,0) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 0,9 (0,8 - 1,1) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. 

ʅʘ ʬʠʛ. IV.67. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʣʦʞʝʥʠʝ 

ʥʘ ʢʫʨʢʫʤʠʥ ʠ IL -6 ʟʘ 48 ʯʘʩʘ. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ U-266, ʢʨʠ-

ʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪ-

ʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʫʨʢʫʤʠʥ, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ 

ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷ 12,5 ÕM ʨʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ (P < 0,01). ɯʉ50(48h) ʥʘ ʢʫʨʢʫʤʠʥʘ ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ U-266 ʝ 19,5 (18,7 - 20,2) 

ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 17,7 (17,0 - 18,5) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʢʣʝʪʢʠ OPM-2 

ʩʲʱʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʥʘ ʢʫʨʢʫʤʠʥʘ ʚ ʧʨʠʩʲʩʪ-

ʚʠʝ ʥʘ IL-6 (P < 0,05 ʧʨʠ 1,56 ÕM ʢʫʨʢʫʤʠʥ). ɯʉ50(48h) ʥʘ ʢʫʨʢʫʤʠʥʘ ʟʘ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠ-

ʥʠʷ ʝ 18,6 (16,2 - 21,4) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 17,6 (14,9 - 20,7) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ 

ʤʫ. ʇʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ RPMI-8226, ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ 

ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʢʫʨʢʫʤʠʥ, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʈʘʟʣʠ-

ʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ 5, 10, 15 ʠ 20 ÕM ʢʫʨʢʫʤʠʥ (P < 0,05 ʚ ʧʲʨʚʠʷ ʩʣʫʯʘʡ 

ʠ < 0,01 ʚ ʦʩʪʘʥʘʣʠʪʝ ʪʨʠ ʩʣʫʯʘʷ). ɯʉ50(48h) ʥʘ ʢʫʨʢʫʤʠʥʘ ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ RPMI-

8226 ʝ 20,4 (20,0 - 20,7) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 18,6 (18,1 - 19,2) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ 

ʤʫ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʩ ʢʫʨʢʫʤʠʥ ʠ IL -6 ʟʘ 72 ʯʘʩʘ 

ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.68. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ U-266, ʢʨʠʚʘ-

ʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) 

ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʫʨʢʫʤʠʥ, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝ-

ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ 
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ʌʠʛ. IV.67. ɺʣʠʷʥʠʝ ʥʘ IL-6 

ʚʲʨʭʫ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢ-

ʪʠʚʥʦʩʪ ʥʘ ʢʫʨʢʫʤʠʥ ʩʧʨʷʤʦ 

ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ 

U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝʜʘ-

ʪʘ) ʠ RPMI-8226 (ʜʦʣʫ). ʇʨʝ-

ʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧ-

ʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ 

Mosmann, ʥʘ 48-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜ-

ʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ ʢʫʨʢʫ-

ʤʠʥ, ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ 

ʠʣʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ 10 ng/ml 

IL -6. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝ-

ʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ 

ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ 

ʢʫʨʢʫʤʠʥ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 

100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠ-

ʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜ-

ʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡ-

ʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥ-

ʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ 

ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨ-

ʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ 

ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤa ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʩʲʦʪ-

ʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ IL-6 

ʧʨʦʙʘ. ɽʜʥʘ ʟʚʝʟʜʠʯʢʘ ʦʪʛʦʚʘ-

ʨʷ ʥʘ P < 0,05, ʘ ʜʚʝ ï ʥʘ P < 

0,01. 
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ʌʠʛ. IV.68. ɺʣʠʷʥʠʝ ʥʘ IL-6 

ʚʲʨʭʫ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢ-

ʪʠʚʥʦʩʪ ʥʘ ʢʫʨʢʫʤʠʥ ʩʧʨʷʤʦ 

ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ 

U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝʜʘ-

ʪʘ) ʠ RPMI-8226 (ʜʦʣʫ). ʇʨʝ-

ʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧ-

ʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ 

Mosmann, ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜ-

ʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ ʢʫʨʢʫ-

ʤʠʥ, ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ 

ʠʣʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ 10 ng/ml 

IL -6. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝ-

ʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ 

ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ 

ʢʫʨʢʫʤʠʥ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 

100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠ-

ʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜ-

ʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡ-

ʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥ-

ʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ 

ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨ-

ʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ 

ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤa ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʩʲʦʪ-

ʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ IL-6 

ʧʨʦʙʘ. ɽʜʥʘ ʟʚʝʟʜʠʯʢʘ ʦʪʛʦʚʘ-

ʨʷ ʥʘ P < 0,05, ʘ ʜʚʝ ï ʥʘ P < 

0,01. ʅʘʣʠʯʠʝʪʦ ʥʘ ʘʥʪʘʛʦʥʠ-

ʟʲʤ (ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪ-

ʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʦʤʙʠʥʘʮʠ-

ʷʪʘ Ó 1,3 Ĭ ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ 

ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ ʩʲʩ 

ʩʲʱʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʫʨʢʫ-

ʤʠʥ) ʝ ʦʟʥʘʯʝʥʦ ʩ ʙʫʢʚʘʪʘ ɸ.  
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ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 
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ʢʦʥʮʝʥʪʨʘʮʠʠ (P < 0,05 ʧʨʠ 1,56 ÕM ʢʫʨʢʫʤʠʥ ʠ < 0,01 ʧʨʠ 3,13, 6,25, 12,5 ʠ 25 ÕM ʢʫʨ-

ʢʫʤʠʥ). ɯʉ50(72h) ʥʘ ʢʫʨʢʫʤʠʥʘ ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ U-266 ʝ 19,1 (18,4 - 19,9) ÕM ʚ ʧʨʠ-

ʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 16,3 (15,6 - 17,0) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʢʣʝʪʢʠ OPM-2 ʩʲʱʦ ʩʝ ʥʘ-

ʙʣʶʜʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʥʘ ʢʫʨʢʫʤʠʥʘ ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 

(P < 0,01 ʧʨʠ 6,25 ÕM ʢʫʨʢʫʤʠʥ). ɯʉ50(72h) ʥʘ ʢʫʨʢʫʤʠʥʘ ʟʘ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʝ 7,2 

(7,0 - 7,3) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 6,2 (6,0 - 6,4) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʉʲʱʦ ʠ ʧʨʠ 

ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ RPMI-8226, ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʫʨʢʫ-

ʤʠʥ, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ 15 ʠ 20 ÕM ʢʫʨʢʫʤʠʥ (P < 0,01), ʢʘʪʦ ʚʲʚ ʚʪʦʨʠʷ ʩʣʫʯʘʡ ʝ 

ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʷʤʘ, ʟʘ ʜʘ ʦʪʛʦʚʦʨʠ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʚ ʩʣʫʯʘʷ ʝ 38,3% ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 

22,8% ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ɯʉ50(72h) ʥʘ ʢʫʨʢʫʤʠʥʘ ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ RPMI-8226 ʝ 12,7 

(11,4 - 14,0) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 11,2 (10,3 - 12,1) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. 

ʅʘ ʬʠʛ. IV.69. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʣʦʞʝʥʠʝ 

ʥʘ As2O3 ʠ IL -6 ʟʘ 48 ʯʘʩʘ. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ U-266, ʢʨʠʚʘʪʘ, 

ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ 

ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ As2O3, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘ-

ʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ 0,63, 1,25 ʠ 2,5 ÕM As2O3 (P 

< 0,05 ʚ ʧʲʨʚʠʷ ʩʣʫʯʘʡ ʠ < 0,01 ʚ ʦʩʪʘʥʘʣʠʪʝ ʜʚʘ ʩʣʫʯʘʷ). ɯʉ50(48h) ʥʘ As2O3 ʟʘ ʢʣʝʪʲʯʥʘ-

ʪʘ ʣʠʥʠʷ U-266 ʝ 1,67 (1,58 - 1,77) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 1,38 (1,32 - 1,44) ÕM ʚ ʦʪ-

ʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʢʣʝʪʢʠ OPM-2 ʩʲʱʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠ-

ʯʝʥ ʝʬʝʢʪ ʥʘ ʜʠʘʨʩʝʥʦʚʠʷ ʪʨʠʦʢʩʠʜ ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 (P < 0,05 ʧʨʠ 0,31 ʠ 2,5 ÕM 

As2O3; P < 0,01 ʧʨʠ 0,63 ʠ 1,25 ÕM As2O3). ʈʘʟʣʠʢʘʪʘ ʧʨʠ 1,25 ÕM As2O3 ʝ ʧʦ-ʛʦʣʷʤʘ ʠ 

ʦʪʛʦʚʘʨʷ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʨʦʮʝʥʪʲʪ ʥʘ 

ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʚ ʩʣʫʯʘʷ ʝ 54,0% ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 38,4% ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. 

ɯʉ50(48h) ʥʘ As2O3 ʟʘ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʝ 1,31 (1,23 - 1,38) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 

0,96 (0,90 - 1,01) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ RPMI-8226, ʢʨʠ-

ʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪ-

ʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ As2O3, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝ-

ʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ 0,63, 1,25, 2,5 ʠ 5 ÕM 

As2O3 (P < 0,01), ʢʘʪʦ ʚ ʧʦʩʣʝʜʥʠʪʝ ʜʚʘ ʩʣʫʯʘʷ ʨʘʟʣʠʢʘʪʘ ʝ ʧʦ-ʛʦʣʷʤʘ ʠ ʩʘ ʠʟʧʲʣʥʝʥʠ ʟʘ-

ʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝ-

ʪʢʠ ʚ ʪʝʟʠ ʩʣʫʯʘʠ ʝ: 45,1% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 2,5 ÕM As2O3 ʠ 10 ng/ml IL-6 ʠ 27,5% ʩʣʝʜ 



IV. ʈʝʟʫʣʪʘʪʠ ï ɺʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ ʚʲʨʭʫ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷ ʝʬʝʢʪ 
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ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 2,5 ÕM As2O3; 28,3% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 5 ÕM As2O3 ʠ 10 ng/ml IL-6 ʠ 

16,8% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 5 ÕM As2O3. ɯʉ50(48h) ʥʘ ʜʠʘʨʩʝʥʦʚʠʷ ʪʨʠʦʢʩʠʜ ʟʘ ʢʣʝʪʲʯʥʘ-

ʪʘ ʣʠʥʠʷ RPMI-8226 ʝ 1,84 (1,75 - 1,94) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 1,13 (1,09 - 1,18) ÕM 

ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. 

 

ʌʠʛ. IV .69. ɺʣʠʷʥʠʝ ʥʘ IL-6 

ʚʲʨʭʫ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢ-

ʪʠʚʥʦʩʪ ʥʘ As2O3 ʩʧʨʷʤʦ ʤʠʝ-

ʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-

266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝʜʘʪʘ) 

ʠ RPMI-8226 (ʜʦʣʫ). ʇʨʝʞʠʚʷʝ-

ʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝ-

ʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mos-

mann, ʥʘ 48-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦ-

ʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ As2O3, 

ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ 

ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ 10 ng/ml IL-6. 

ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ 

ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʩʲ-

ʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ ʜʠʘʨ-

ʩʝʥʦʚ ʪʨʠʦʢʩʠʜ ʢʦʥʪʨʦʣʘ, ʧʨʠ-

ʝʪʘ ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝ-

ʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ 

ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-

ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ 

ʠʥʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ 

ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨ-

ʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ 

ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤa ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʩʲʦʪ-

ʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ IL-6 

ʧʨʦʙʘ. ɽʜʥʘ ʟʚʝʟʜʠʯʢʘ ʦʪʛʦʚʘ-

ʨʷ ʥʘ P < 0,05, ʘ ʜʚʝ ï ʥʘ P < 

0,01. ʅʘʣʠʯʠʝʪʦ ʥʘ ʘʥʪʘʛʦʥʠ-

ʟʲʤ (ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪ-

ʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʦʤʙʠʥʘʮʠ-

ʷʪʘ Ó 1,3 Ĭ ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ 

ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ ʩʲʩ 

ʩʲʱʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ As2O3) ʝ 

ʦʟʥʘʯʝʥʦ ʩ ʙʫʢʚʘʪʘ ɸ. 
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ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 
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ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʩ As2O3 ʠ IL -6 ʟʘ 72 ʯʘʩʘ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.70. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ OPM-2, ʢʨʠʚʘʪʘ, 

ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ 

ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ As2O3, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘ-

ʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ 0,625 ʠ 1,25 ÕM As2O3 (P < 

0,01), ʢʘʪʦ ʚʲʚ ʚʪʦʨʠʷ ʩʣʫʯʘʡ ʝ ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʷʤʘ, ʟʘ ʜʘ ʦʪʛʦʚʦʨʠ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝ-

ʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʚ ʩʣʫʯʘʷ ʝ 

48,7% ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 34,0% ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ɯʉ50(72h) ʥʘ As2O3 ʟʘ ʢʣʝʪʲʯʥʘʪʘ 

ʣʠʥʠʷ OPM-2 ʝ 1,23 (1,20 - 1,27) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 0,91 (0,86 - 0,96) ÕM ʚ ʦʪ-

ʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʢʣʝʪʢʠ RPMI-8226 ʩʲʱʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʲʢ ʮʠʪʦ-

ʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʥʘ ʜʠʘʨʩʝʥʦʚʠʷ ʪʨʠʦʢʩʠʜ ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 (P < 0,01 ʧʨʠ 2,5 ʠ 5 ÕM 

As2O3). ʈʘʟʣʠʢʠʪʝ ʩʘ ʛʦʣʝʤʠ ʠ ʩʘ ʠʟʧʲʣʥʝʥʠ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ: 38,3% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 2,5 ÕM 

As2O3 ʠ 10 ng/ml IL-6 ʠ 16,8% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 2,5 ÕM As2O3; 15,7% ʩʣʝʜ ʪʨʝʪʠʨʘ-

ʥʝ ʩ 5 ÕM As2O3 ʠ 10 ng/ml IL-6 ʠ 4,2% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 5 ÕM As2O3. ɯʉ50(72h) ʥʘ 

As2O3 ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ RPMI-8226 ʝ 1,66 (1,61 - 1,72) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 

1,32 (1,26 - 1,38) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ U-266, ʢʨʠʚʘʪʘ, 

ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ 

ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ As2O3, ʩʝ ʧʨʠʧʦʢʨʠʚʘ ʩʲʩ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘ-

ʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ, ʪ.ʝ. ʚ ʩʣʫʯʘʷ IL-6 ʥʝ ʧʦʚʣʠʷʚʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʜʠʘʨʩʝʥʦʚʠʷ 

ʪʨʠʦʢʩʠʜ. ɯʉ50(72h) ʥʘ As2O3 ʟʘ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʝ 0,77 (0,71 - 0,83) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ 

ʥʘ IL-6 ʠ 0,78 (0,73 - 0,84) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. 

ʅʘ ʬʠʛ. IV.71. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʣʦʞʝʥʠʝ 

ʥʘ Melphalan ʠ IL -6 ʟʘ 48 ʯʘʩʘ. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ U-266, ʢʨʠ-

ʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪ-

ʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʣʬʘʣʘʥ, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ 

ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ 6,25, 12,5, 25 ʠ 50 

ÕM Melphalan (P < 0,05 ʚ ʧʲʨʚʠʷ ʠ ʧʦʩʣʝʜʥʠʷ ʩʣʫʯʘʡ ʠ < 0,01 ʚ ʦʩʪʘʥʘʣʠʪʝ ʜʚʘ ʩʣʫʯʘʷ). 

ɯʉ50(48h) ʥʘ Melphalan ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ U-266 ʝ 38,5 (37,1 - 40,0) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ 

IL-6 ʠ 32,4 (31,2 - 33,8) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʢʣʝʪʢʠ OPM-2 ʩʲʱʦ ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʥʘ ʤʝʣʬʘʣʘʥʘ ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 (P < 0,05 

ʧʨʠ 3,13 ÕM Melphalan; P < 0,01 ʧʨʠ 6,25, 12,5 ʠ 25 ÕM Melphalan). ʈʘʟʣʠʢʘʪʘ ʧʨʠ 25 

ÕM ʤʝʣʬʘʣʘʥ ʝ ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʷʤʘ, ʟʘ ʜʘ ʦʪʛʦʚʦʨʠ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠ-

ʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʚ ʩʣʫʯʘʷ ʝ 69,6% ʚ ʧʨʠʩʲʩʪ-  
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ʌʠʛ. IV.70. ɺʣʠʷʥʠʝ ʥʘ IL-6 

ʚʲʨʭʫ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢ-

ʪʠʚʥʦʩʪ ʥʘ As2O3 ʩʧʨʷʤʦ ʤʠʝ-

ʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-

266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝʜʘʪʘ) 

ʠ RPMI-8226 (ʜʦʣʫ). ʇʨʝʞʠʚʷʝ-

ʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝ-

ʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mos-

mann, ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦ-

ʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ As2O3, ʧʨʠ-

ʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʝʜʥʦ-

ʚʨʝʤʝʥʥʦ ʩ 10 ng/ml IL-6. ʇʨʦ-

ʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ 

ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʘʪʘ 

ʥʝʪʨʝʪʠʨʘʥʘ ʩ ʜʠʘʨʩʝʥʦʚ ʪʨʠ-

ʦʢʩʠʜ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 

100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠ-

ʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜ-

ʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡ-

ʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥ-

ʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ 

ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨ-

ʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ 

ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤa ʨʘʟʣʠʢʘ (P < 0,01) 

ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠ-

ʨʘʥʘ ʩ IL-6 ʧʨʦʙʘ. ʅʘʣʠʯʠʝʪʦ 

ʥʘ ʘʥʪʘʛʦʥʠʟʲʤ (ʧʨʝʞʠʚʷʝʤʦʩʪ 

ʥʘ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʦʤ-

ʙʠʥʘʮʠʷʪʘ Ó 1,3 Ĭ ʧʨʝʞʠʚʷʝ-

ʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ 

ʩʘʤʦ ʩʲʩ ʩʲʱʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

As2O3) ʝ ʦʟʥʘʯʝʥʦ ʩ ʙʫʢʚʘʪʘ ɸ. 
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ʌʠʛ. IV .71. ɺʣʠʷʥʠʝ ʥʘ IL-6 

ʚʲʨʭʫ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢ-

ʪʠʚʥʦʩʪ ʥʘ Melphalan ʩʧʨʷʤʦ 

ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ 

U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝʜʘ-

ʪʘ) ʠ RPMI-8226 (ʜʦʣʫ). ʇʨʝʞʠ-

ʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝ-

ʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mos-

mann, ʥʘ 48-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʢ-

ʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ Melphalan, 

ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ 

ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ 10 ng/ml IL-6. 

ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ 

ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʩʲʦ-

ʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ ʤʝʣʬʘ-

ʣʘʥ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. 

ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥʝʥ 

ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜʩʪʘʚʝ-

ʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡʥʦʩʪʠ 

ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥʪʝʨʚʘʣʠ. 

ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ 

ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦ-

ʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ ʦʙʦʟʥʘʯʘ-

ʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤa 

ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʘʪʘ 

ʥʝʪʨʝʪʠʨʘʥʘ ʩ IL-6 ʧʨʦʙʘ. ɽʜʥʘ 

ʟʚʝʟʜʠʯʢʘ ʦʪʛʦʚʘʨʷ ʥʘ P < 0,05, 

ʘ ʜʚʝ ï ʥʘ P < 0,01. ʅʘʣʠʯʠʝʪʦ 

ʥʘ ʘʥʪʘʛʦʥʠʟʲʤ (ʧʨʝʞʠʚʷʝʤʦʩʪ 

ʥʘ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʦʤ-

ʙʠʥʘʮʠ̫ʪʘ Ó 1,3 Ĭ ʧʨʝʞʠʚʷʝ-

ʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ 

ʩʘʤʦ ʩʲʩ ʩʲʱʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

Melphalan) ʝ ʦʟʥʘʯʝʥʦ ʩ ʙʫʢʚʘ-

ʪʘ ɸ. 
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ʚʠʝ ʥʘ IL-6 ʠ 51,6% ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ɯʉ50(48h) ʥʘ Melphalan ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ OPM-2 

ʝ 27,5 (25,2 - 29,9) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 22,4 (20,8 - 24,2) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. 

ʇʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ RPMI-8226, ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦ-

ʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ Mel-

phalan, ʩʝ ʧʨʠʧʦʢʨʠʚʘ ʩʲʩ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ, ʪ.ʝ. ʚ ʩʣʫ-

ʯʘʷ IL-6 ʥʝ ʧʦʚʣʠʷʚʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʤʝʣʬʘʣʘʥʘ. ɯʉ50(48h) ʥʘ Melphalan ʟʘ ʪʘʟʠ 

ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʝ 36,7 (33,3 - 40,5) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 33,7 (29,8 - 38,1) ÕM ʚ ʦʪ-

ʩʲʩʪʚʠʝʪʦ ʤʫ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʩ Melphalan ʠ IL -6 ʟʘ 72 ʯʘ-

ʩʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.72. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ U-266, ʢʨʠ-

ʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪ-

ʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʣʬʘʣʘʥ, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ 

ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ 6,25 ʠ 12,5 ÕM 

Melphalan (P < 0,01 ʚ ʧʲʨʚʠʷ ʩʣʫʯʘʡ ʠ < 0,05 ʚʲʚ ʚʪʦʨʠʷ). ɯʉ50(72h) ʥʘ Melphalan ʟʘ ʢʣʝ-

ʪʲʯʥʘʪʘ ʣʠʥʠʷ U-266 ʝ 18,7 (16,3 - 23,4) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 12,8 (10,8 - 15,2) ÕM 

ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʢʣʝʪʢʠ OPM-2 ʩʲʱʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢ-

ʩʠʯʝʥ ʝʬʝʢʪ ʥʘ ʤʝʣʬʘʣʘʥʘ ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 (P < 0,05 ʧʨʠ 6,25, 12,5 ʠ 25 ÕM Melpha-

lan). ɯʉ50(72h) ʥʘ Melphalan ʟʘ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʝ 19,1 (16,9 - 21,6) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ 

IL-6 ʠ 16,4 (14,7 - 18,2) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʉʲʱʦ ʠ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ 

RPMI-8226, ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ 

ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʣʬʘʣʘʥ, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪ-

ʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ 

6,25, 25 ʠ 50 ÕM Melphalan (P < 0,05 ʚ ʧʲʨʚʠʷ ʩʣʫʯʘʡ ʠ < 0,01 ʚ ʜʨʫʛʠʪʝ ʜʚʘ), ʢʘʪʦ ʚ ʧʦ-

ʩʣʝʜʥʠʷ ʩʣʫʯʘʡ ʝ ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʷʤʘ, ʟʘ ʜʘ ʦʪʛʦʚʦʨʠ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦ-

ʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʚ ʩʣʫʯʘʷ ʝ 60,1% ʚ ʧʨʠʩʲ-

ʩʪʚʠʝ ʥʘ IL-6 ʠ 41,3% ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ɯʉ50(72h) ʥʘ Melphalan ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ 

RPMI-8226 ʝ 52,4 (49,0 - 56,1) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 37,0 (34,3 - 39,8) ÕM ʚ ʦʪʩʲʩʪ-

ʚʠʝʪʦ ʤʫ. 

ʅʘ ʬʠʛ. IV.73. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʣʦʞʝʥʠʝ 

ʥʘ Bendamustine ʠ IL -6 ʟʘ 48 ʯʘʩʘ. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ U-266, 

ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ 

ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʝʥʜʘʤʫʩʪʠʥ, ʣʝʞʠ ʤʘʣʢʦ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪ-

ʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ 100 

ÕM ʙʝʥʜʘʤʫʩʪʠʥ (P < 0,01). ɯʉ50(48h) ʥʘ Bendamustine ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ U-266 ʝ ʥʘʜ  
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ʌʠʛ. IV .72. ɺʣʠʷʥʠʝ ʥʘ IL-6 

ʚʲʨʭʫ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢ-

ʪʠʚʥʦʩʪ ʥʘ Melphalan ʩʧʨʷʤʦ 

ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ 

U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝʜʘ-

ʪʘ) ʠ RPMI-8226 (ʜʦʣʫ). ʇʨʝ-

ʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧ-

ʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ 

Mosmann, ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜ-

ʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ Melpha-

lan, ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ 

ʠʣʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ 10 ng/ml 

IL -6. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝ-

ʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ 

ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ 

ʤʝʣʬʘʣʘʥ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 

100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦ-

ʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜ-

ʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡ-

ʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥ-

ʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ 

ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨ-

ʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ 

ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤa ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʩʲʦʪ-

ʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ IL-6 

ʧʨʦʙʘ. ɽʜʥʘ ʟʚʝʟʜʠʯʢʘ ʦʪʛʦʚʘ-

ʨʷ ʥʘ P < 0,05, ʘ ʜʚʝ ï ʥʘ P < 

0,01. ʅʘʣʠʯʠʝʪʦ ʥʘ ʘʥʪʘʛʦʥʠ-

ʟʲʤ (ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪ-

ʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʦʤʙʠʥʘʮʠ-

ʷʪʘ Ó 1,3 Ĭ ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ 

ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ ʩʲʩ 

ʩʲʱʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ Melpha-

lan) ʝ ʦʟʥʘʯʝʥʦ ʩ ʙʫʢʚʘʪʘ ɸ. 
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ʌʠʛ. IV .73. ɺʣʠʷʥʠʝ ʥʘ 

IL -6 ʚʲʨʭʫ ʮʠʪʦʪʦʢʩʠʯʥʘ-

ʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ Benda-

mustine ʩʧʨʷʤʦ ʤʠʝʣʦʤ-

ʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-

266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝ-

ʜʘʪʘ) ʠ RPMI-8226 (ʜʦʣʫ). 

ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪ-

ʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ 

ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, 

ʥʘ 48-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦ-

ʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ Ben-

damustine, ʧʨʠʣʦʞʝʥ ʩʘ-

ʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʝʜʥʦʚʨʝ-

ʤʝʥʥʦ ʩ 10 ng/ml IL-6. 

ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝ-

ʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ 

ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝ-

ʪʨʝʪʠʨʘʥʘ ʩ ʙʝʥʜʘʤʫʩʪʠʥ 

ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 

100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛ-

ʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫ-

ʯʝʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘ-

ʬʠʢʠ ʠ IC50-ʩʪʦʡʥʦʩʪʠ ʩ 

95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥʪʝʨ-

ʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ 

ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ 

ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

ɿʚʝʟʜʠʯʢʠʪʝ ʦʙʦʟʥʘʯʘʚʘʪ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤa 

ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪ-

ʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ IL-6 

ʧʨʦʙʘ. ɽʜʥʘ ʟʚʝʟʜʠʯʢʘ ʦʪ-

ʛʦʚʘʨʷ ʥʘ P < 0,05, ʘ ʜʚʝ ï 

ʥʘ P < 0,01. 
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200 ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 183,2 (173,1 - 193,8) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʢʣʝʪʢʠ 

OPM-2 ʩʲʱʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʥʘ ʙʝʥʜʘʤʫʩʪʠʥʘ ʚ 

ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 (P < 0,05 ʧʨʠ 12,5 ÕM Bendamustine; P < 0,01 ʧʨʠ 100 ÕM Bendamus-

tine). ɯʉ50(48h) ʥʘ Bendamustine ʟʘ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʝ 153,7 (143,3 - 164,9) ÕM ʚ ʧʨʠ-

ʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 122,5 (113,5 - 132,1) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʉʲʱʦ ʠ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ 

IL-6 ʢʣʝʪʢʠ RPMI-8226, ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘ-

ʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʝʥʜʘʤʫʩʪʠʥ, ʣʝʞʠ ʧʦ-ʚʠ-

ʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʧʨʠ 25, 50 ʠ 100 ÕM Bendamustine (P < 0,01). ɯʉ50(48h) ʥʘ Bendamustine ʟʘ ʢʣʝ-

ʪʲʯʥʘʪʘ ʣʠʥʠʷ RPMI-8226 ʝ 159,6 (148,6 - 171,5) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 122,4 (114,3 

- 131,2) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʩ Bendamustine ʠ IL -6 ʟʘ 72 

ʯʘʩʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.74. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ U-266, 

ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ ʙʝʥʜʘʤʫʩʪʠʥ, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. 

ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ 50 ʠ 100 ÕM ʙʝʥʜʘʤʫʩʪʠʥ (P < 0,05 ʚ ʧʲʨʚʠʷ 

ʩʣʫʯʘʡ ʠ < 0,01 ʚʲʚ ʚʪʦʨʠʷ), ʢʘʪʦ ʚʲʚ ʚʪʦʨʠʷ ʩʣʫʯʘʡ ʝ ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʷʤʘ, ʟʘ ʜʘ ʦʪʛʦʚʦʨʠ 

ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ 

ʢʣʝʪʢʠ ʚ ʪʦʟʠ ʩʣʫʯʘʡ ʝ 63,8% ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 47,8% ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ɯʉ50(72h) ʥʘ 

Bendamustine ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ U-266 ʝ 106,0 (92,7 - 121,1) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 

ʠ 72,9 (66,1 - 80,5) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʢʣʝʪʢʠ OPM-2 ʩʲʱʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʥʘʯʠ-

ʪʝʣʥʦ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʥʘ ʙʝʥʜʘʤʫʩʪʠʥʘ ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 (P < 0,01 ʧʨʠ 

50, 100 ʠ 200 ÕM Bendamustine). ɺ ʩʣʫʯʘʷ ʩ 200 ÕM Bendamustine ʩʘ ʠʟʧʲʣʥʝʥʠ ʟʘʣʦʞʝ-

ʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʢʘʪʦ ʧʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝ-

ʪʢʠ ʝ 77,2% ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 50,5% ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ɺ ʥʠʩʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ (6,25 

ʠ 12,5 ÕM) ʙʝʥʜʘʤʫʩʪʠʥʲʪ ʩʪʠʤʫʣʠʨʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʢʣʝʪʢʠʪʝ, ʥʦ IL-6 ʩʝ ʧʨʦʪʠʚʦ-

ʧʦʩʪʘʚʷ ʥʘ ʪʦʟʠ ʝʬʝʢʪ (P < 0,05 ʧʨʠ 6,25 ÕM Bendamustine). ʇʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝ-

ʪʢʠ RPMI-8226, ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʦʪ ʧʨʠʣʦ-

ʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʝʥʜʘʤʫʩʪʠʥ, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘ-

ʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ ʚʩʠʯʢʠ ʧʨʠʣʦʞʝʥʠ ʢʦʥʮʝʥʪ-

ʨʘʮʠʠ (P < 0,05 ʧʨʠ 12,5 ÕM Bendamustine; P < 0,01 ʧʨʠ 25, 50, 100 ʠ 200 ÕM Bendamus-

tine). ɺ ʧʦʩʣʝʜʥʠʷ ʩʣʫʯʘʡ (200 ÕM Bendamustine) ʨʘʟʣʠʢʘʪʘ ʝ ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʷʤʘ, ʟʘ ʜʘ 

ʦʪʛʦʚʦʨʠ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʨʦʮʝʥʪʲʪ ʥʘ 

ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʚ ʩʣʫʯʘʷ ʝ 81,7% ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 54,5% ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. 
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ʌʠʛ. IV .74. ɺʣʠʷʥʠʝ ʥʘ 

IL -6 ʚʲʨʭʫ ʮʠʪʦʪʦʢʩʠʯʥʘ-

ʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ Benda-

mustine ʩʧʨʷʤʦ ʤʠʝʣʦʤ-

ʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-

266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝ-

ʜʘʪʘ) ʠ RPMI-8226 (ʜʦʣʫ). 

ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ 

ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ 

ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, 

ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦ-

ʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ Ben-

damustine, ʧʨʠʣʦʞʝʥ ʩʘ-

ʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʝʜʥʦʚʨʝ-

ʤʝʥʥʦ ʩ 10 ng/ml IL-6. 

ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝ-

ʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ 

ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝ-

ʪʨʝʪʠʨʘʥʘ ʩ ʙʝʥʜʘʤʫʩʪʠʥ 

ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 

100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛ-

ʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫ-

ʯʝʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘ-

ʬʠʢʠ ʠ IC50-ʩʪʦʡʥʦʩʪʠ ʩ 

95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥʪʝʨ-

ʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ 

ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ 

ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

ɿʚʝʟʜʠʯʢʠʪʝ ʦʙʦʟʥʘʯʘʚʘʪ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤa 

ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪ-

ʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ IL-6 

ʧʨʦʙʘ. ɽʜʥʘ ʟʚʝʟʜʠʯʢʘ ʦʪ-

ʛʦʚʘʨʷ ʥʘ P < 0,05, ʘ ʜʚʝ ï 

ʥʘ P < 0,01. ʅʘʣʠʯʠʝʪʦ ʥʘ 

ʘʥʪʘʛʦʥʠʟʲʤ (ʧʨʝʞʠʚʷʝ-

ʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠ-

ʨʘʥʠ ʩ ʢʦʤʙʠʥʘʮʠʷʪʘ Ó 

1,3 Ĭ ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ 

ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ 

ʩʲʩ ʩʲʱʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

Bendamustine) ʝ ʦʟʥʘʯʝʥʦ 

ʩ ʙʫʢʚʘʪʘ ɸ. 
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ʅʘ ʬʠʛ. IV.75. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʣʦʞʝʥʠʝ 

ʥʘ Bortezomib ʠ IL -6 ʟʘ 48 ʯʘʩʘ. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ U-266, 

ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ 

ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʦʨʪʝʟʦʤʠʙ, ʩʝ ʧʨʠʧʦʢʨʠʚʘ ʩʲʩ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠ-

ʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ, ʪ.ʝ. IL-6 ʥʝ ʧʦʚʣʠʷʚʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʙʦʨʪʝ-

ʟʦʤʠʙʘ. ɯʉ50(48h) ʥʘ Bortezomib ʟʘ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʝ 1,1 (0,9 - 1,3) nM ʚ ʧʨʠʩʲʩʪʚʠʝ 

ʥʘ IL-6 ʠ 0,8 (0,6 - 1,1) nM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʢʣʝʪʢʠ OPM-2 ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʥʘʯʠʪʝʣ-

ʥʦ ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʥʘ Bortezomib ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6, ʢʦʛʘʪʦ ʙʦʨʪʝʟʦʤʠ-

ʙʲʪ ʝ ʧʨʠʣʦʞʝʥ ʚ ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ (P < 0,05 ʧʨʠ 0,31 ʠ 0,63 nM Borte-

zomib; P < 0,01 ʧʨʠ 1,25 nM Bortezomib), ʥʦ ʢʦʤʙʠʥʘʮʠʷʪʘ ʠʤʘ ʧʦ-ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ 

ʝʬʝʢʪ ʚ ʩʣʫʯʘʷ, ʢʦʛʘʪʦ ʙʦʨʪʝʟʦʤʠʙʲʪ ʝ ʧʨʠʣʦʞʝʥ ʚʲʚ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ (P < 0,05 ʧʨʠ 

5 nM Bortezomib). ɯʉ50(48h) ʥʘ Bortezomib ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ OPM-2 ʝ 2,3 (2,1 - 2,5) nM 

ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 1,9 (1,5 - 2,5) nM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 

ʢʣʝʪʢʠ RPMI-8226, ʢʨʠʚʘʪʘ, ʠʟʨʘʟʚ̫ʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ 

ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʦʨʪʝʟʦʤʠʙ, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ 

ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʧʨʠ 2,5 nM Bortezomib (P < 0,01). ɯʉ50(48h) ʥʘ Bortezomib ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ 

RPMI-8226 ʝ 3,5 (3,4 - 3,6) nM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 2,9 (2,9 - 3,0) nM ʚ ʦʪʩʲʩʪʚʠʝʪʦ 

ʤʫ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʩ Bortezomib ʠ IL -6 ʟʘ 72 ʯʘ-

ʩʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.76. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ OPM-2, 

ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ 

ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʦʨʪʝʟʦʤʠʙ, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠ-

ʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ 1,25 ʠ 2,5 nM 

Bortezomib (P < 0,01), ʢʘʪʦ ʚʲʚ ʚʪʦʨʠʷ ʩʣʫʯʘʡ ʝ ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʷʤʘ, ʟʘ ʜʘ ʦʪʛʦʚʦʨʠ ʥʘ ʟʘ-

ʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝ-

ʪʢʠ ʚ ʪʦʟʠ ʩʣʫʯʘʡ ʝ 31,9% ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 13,3% ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ɯʉ50(72h) ʥʘ 

Bortezomib ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ OPM-2 ʝ 2,2 (2,1 - 2,3) nM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 1,7 

(1,6 - 1,7) nM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʢʣʝʪʢʠ RPMI-8226 ʩʲʱʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʥʘʯʠʪʝʣʥʦ 

ʧʦ-ʤʘʣʲʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʥʘ ʙʦʨʪʝʟʦʤʠʙʘ ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 (P < 0,05 ʧʨʠ 0,63 

nM Bortezomib; P < 0,01 ʧʨʠ 1,25 ʠ 2,5 nM Bortezomib). ɯʉ50(72h) ʥʘ Bortezomib ʟʘ ʪʘʟʠ 

ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʝ ʦʢʦʣʦ 4,5 nM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 3,5 (3,4 - 3,6) nM ʚ ʦʪʩʲʩʪʚʠʝʪʦ 

ʤʫ. ʇʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ U-266, ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦ-

ʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʦʨ-
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ʪʝʟʦʤʠʙ, ʩʝ ʧʨʠʧʦʢʨʠʚʘ ʩʲʩ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ IL-6 ʢʣʝʪʢʠ, ʪ.ʝ. IL-6 

ʥʝ ʧʦʚʣʠʷʚʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʙʦʨʪʝʟʦʤʠʙʘ. ɯʉ50(72h) ʥʘ Bortezomib ʟʘ ʪʘʟʠ ʢʣʝʪʲ-

ʯʥʘ ʣʠʥʠʷ ʝ 1,7 (1,6 - 1,7) nM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 ʠ 1,6 (1,5 - 1,7) nM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. 

 

 

 

ʌʠʛ. IV .75. ɺʣʠʷʥʠʝ ʥʘ IL-6 

ʚʲʨʭʫ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢ-

ʪʠʚʥʦʩʪ ʥʘ Bortezomib ʩʧʨʷʤʦ 

ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ 

U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝʜʘ-

ʪʘ) ʠ RPMI-8226 (ʜʦʣʫ). ʇʨʝ-

ʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧ-

ʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ 

Mosmann, ʥʘ 48-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜ-

ʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ Bortezo-

mib, ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ 

ʠʣʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ 10 ng/ml 

IL -6. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝ-

ʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ 

ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ 

ʙʦʨʪʝʟʦʤʠʙ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ 

ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝ-

ʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ 

ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-

ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ 

ʠʥʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ 

ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨ-

ʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ 

ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤa ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʩʲʦʪ-

ʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ IL-6 

ʧʨʦʙʘ. ɽʜʥʘ ʟʚʝʟʜʠʯʢʘ ʦʪʛʦ-

ʚʘʨʷ ʥʘ P < 0,05, ʘ ʜʚʝ ï ʥʘ P < 

0,01. 
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ʌʠʛ. IV .76. ɺʣʠʷʥʠʝ ʥʘ IL-6 

ʚʲʨʭʫ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢ-

ʪʠʚʥʦʩʪ ʥʘ Bortezomib ʩʧʨʷʤʦ 

ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ 

U-266 (ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝʜʘ-

ʪʘ) ʠ RPMI-8226 (ʜʦʣʫ). ʇʨʝ-

ʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧ-

ʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ 

Mosmann, ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜ-

ʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ Bortezo-

mib, ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ 

ʠʣʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ 10 ng/ml 

IL -6. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝ-

ʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ 

ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ 

ʙʦʨʪʝʟʦʤʠʙ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ 

ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝ-

ʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ 

ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-

ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ 

ʠʥʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ 

ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨ-

ʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ 

ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤa ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʩʲʦʪ-

ʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ IL-6 

ʧʨʦʙʘ. ɽʜʥʘ ʟʚʝʟʜʠʯʢʘ ʦʪʛʦʚʘ-

ʨʷ ʥʘ P < 0,05, ʘ ʜʚʝ ï ʥʘ P < 

0,01. ʅʘʣʠʯʠʝʪʦ ʥʘ ʘʥʪʘʛʦʥʠ-

ʟʲʤ (ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪ-

ʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʦʤʙʠʥʘʮʠ-

ʷʪʘ Ó 1,3 Ĭ ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ 

ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ ʩʲʩ 

ʩʲʱʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ Bortezo-

mib) ʝ ʦʟʥʘʯʝʥʦ ʩ ʙʫʢʚʘʪʘ ɸ. 

 

ɹʝʰʝ ʠʟʩʣʝʜʚʘʥʦ ʠ ʚʣʠʷʥʠʝʪʦ ʥʘ IL-6 ʚʲʨʭʫ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ Erufosine ʜʘ ʘʢʪʠʚʠʨʘ 

ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ ʚ ʢʣʝʪʢʠ OPM-2. ʂʣʝʪʢʠʪʝ ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ 10 

ng/ml IL-6 ʠ 10 ÕM Erufosine ʟʘ 6, 12 ʠʣʠ 24 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʯʨʝʟ ʠʤʫ-

ʥʦʙʣʦʪ ʟʘ ʧʨʦʤʝʥʠ ʚ ʥʠʚʘʪʘ ʠ ʘʢʪʠʚʘʮʠʦʥʥʠʷ ʩʪʘʪʫʩ ʥʘ ʨʘʟʣʠʯʥʠ ʢʘʩʧʘʟʠ ʠ PARP. ʇʦ-

ʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.77.ɸ (ʩʥʠʤʢʠ ʥʘ ʙʣʦʪʦʚʝʪʝ) ʠ ʥʘ ʪʘʙʣʠʮʘ 

IV.7. (ʜʝʥʩʠʪʦʤʝʪʨʠʯʥʠ ʜʘʥʥʠ). ɼʘʥʥʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʧʨʠʣʦʞʝʥ, ʝʨʫʬʦ-
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- - +     +   - - +  +   - - +     +

- +      - +   - +  - +    - +     - +  Erufosine, 10 ҡa:

6 h                  12 h            24 h

IL-6, 10 ng/ml:

ʧʨʦʢʘʩʧʘʟʘ-8

ʧʨʦʢʘʩʧʘʟʘ-3

PARP (113 kDa)

ʬʨʘʛʤʝʥʪ ʦʪ PARP (89 kDa)

ɓ-ʘʢʪʠʥ

ʧʨʦʢʘʩʧʘʟʘ-9

- - +  +

- + - +Erufosine, 10 ҡa:

Bcl-XL

Mcl-1L

ɓ-ʘʢʪʠʥ

12 h

IL-6, 10 ng/ml:

ɸ

ɹ

ʟʠʥʲʪ ʧʨʝʜʠʟʚʠʢʚʘ ʧʦʥʠʞʝʥʠʝ ʚ ʥʠʚʘʪʘ ʥʘ ʥʝʘʢʪʠʚʥʠʪʝ ʧʨʦʢʘʩʧʘʟʠ-8, -9 ʠ -3 ʠ ʬʨʘʛʤʝʥ-

ʪʠʨʘʥʝ ʥʘ PARP. ʊʝʟʠ ʧʨʦʤʝʥʠ ʩʝ ʟʘʙʝʣʷʟʚʘʪ ʦʱʝ ʥʘ 6-ʠʷ ʯʘʩ ʠ ʩʝ ʟʘʩʠʣʚʘʪ ʩʣʝʜ ʧʦ-ʜʲʣ-

ʛʦ ʚʲʟʜʝʡʩʪʚʠʝ ʩ ʝʨʫʬʦʟʠʥ. ʉʘʤʦʩʪʦʷʪʝʣʥʦ ʧʨʠʣʦʞʝʥ, ʠʥʪʝʨʣʝʚʢʠʥʲʪ ʥʝ ʧʨʝʜʠʟʚʠʢʚʘ 

ʟʥʘʯʠʪʝʣʥʠ ʧʨʦʤʝʥʠ ʚ ʘʢʪʠʚʘʮʠʦʥʥʠʷ ʩʪʘʪʫʩ ʥʘ ʢʘʩʧʘʟʠʪʝ ʠ PARP, ʥʦ ʠʥʭʠʙʠʨʘ ʩʧʦʩʦʙ-

ʥʦʩʪʪʘ ʥʘ ʝʨʫʬʦʟʠʥʘ ʜʘ ʧʨʝʜʠʟʚʠʢʚʘ ʪʘʢʠʚʘ ʧʨʦʤʝʥʠ. ʊʦʚʘ ʝ ʥʘʡ-ʟʘʙʝʣʝʞʠʤʦ ʧʨʠ 12-

ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ, ʢʲʜʝʪʦ ʝʨʫʬʦʟʠʥʲʪ, ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ, ʩʚʝʞʜʘ ʥʠʚʦʪʦ ʥʘ ʧʨʦʢʘ-

ʩʧʘʟʘ-8 ʜʦ 20% ʦʪ ʠʟʭʦʜʥʦʪʦ, ʥʘ ʧʨʦʢʘʩʧʘʟʠ-9 ʠ -3 ʜʦ 10% ʦʪ ʠʟʭʦʜʥʦʪʦ ʠ ʧʨʝʜʠʟʚʠʢʚʘ 

ʬʨʘʛʤʝʥʪʘʮʠʷ ʥʘ 92% ʦʪ ʥʘʣʠʯʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ PARP, ʜʦʢʘʪʦ ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6 

ʩʚʝʞʜʘ ʥʠʚʦʪʦ ʥʘ ʧʨʦʢʘʩʧʘʟʘ-9 ʜʦ 30% ʦʪ ʠʟʭʦʜʥʦʪʦ, ʥʘ ʧʨʦʢʘʩʧʘʟʠ-8 ʠ -3 ʜʦ 40% ʦʪ 

ʠʟʭʦʜʥʦʪʦ ʠ ʧʨʝʜʠʟʚʠʢʚʘ ʬʨʘʛʤʝʥʪʘʮʠʷ ʥʘ 42% ʦʪ ʥʘʣʠʯʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ PARP. 

 

ʌʠʛ. IV .77. ɺʣʠʷʥʠʝ ʥʘ IL-6 ʚʲʨʭʫ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ Erufosine ʜʘ ʠʥʜʫʮʠʨʘ ʘʧʦʧʪʦʟʘ 

ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ OPM-2. ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ ʩ ʝʨʫʬʦʟʠʥ (10 ÕM), ʩʘ-

ʤʦ ʩ ʠʥʪʝʨʣʝʚʢʠʥ-6 (10 ng/ml) ʠʣʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʝʨʫʬʦʟʠʥ ʠ IL -6, ʟʘ ʧʝʨʠʦʜ ʦʪ 6, 

12 ʠʣʠ 24 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. ʀʟʩʣʝʜ-

ʚʘʥʠ ʩʘ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ (ɸ), ʢʘʢʪʦ ʠ ʥʠʚʘʪʘ ʥʘ ʘʥʪʠʘʧʦ-

ʧʪʦʪʠʯʥʠʪʝ ʧʨʦʪʝʠʥʠ Bcl-XL ʠ Mcl-1L (ɹ). ʂʦʥʪʨʦʣ ʚʲʨʭʫ ʨʘʚʥʦʤʝʨʥʦʩʪʪʘ ʥʘ ʥʘʥʘ-

ʩʥ̫ʝ ʥʘ ʧʨʦʙʠʪʝ ʝ ʧʨʦʚʝʜʝʥ ʯʨʝʟ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ ʫʙʠʢʚʠʪʝʨʥʠʷ ʧʨʦʪʝʠʥ 

ɓ-ʘʢʪʠʥ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. 

 



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 

254 
 

 6 h 12 h 24 h 

IL-6, 10 ng/ml - - + + - - + + - - + + 

Erufosine, 10 ÕM - + - + - + - + - + - + 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ ʧʨʦʢʘʩʧʘʟʘ-8 

1,0 0,8 1,0 0,9 1,0 0,1 1,2 0,4 1,0 0,05 1,2 0,2 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ ʧʨʦʢʘʩʧʘʟʘ-9 

1,0 0,3 0,7 0,4 1,0 0,2 1,2 0,3 1,0 0,1 1,0 0,1 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ ʧʨʦʢʘʩʧʘʟʘ-3 

1,0 0,8 1,3 0,8 1,0 0,2 1,0 0,4 1,0 0,05 1,2 0,2 

ɼʷʣ ʥʘ ʥʝʘʢʪʠʚʥʠʷ 
ʬʨʘʛʤʝʥʪ ʥʘ PARP 

0% 26% 0% 18% 0% 92% 0% 42% 0% 83% 7% 78% 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ Bcl-XL 

- - - - 1,0 0,5 0,7 0,6 - - - - 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ 
ʥʘ Mcl-1L 

- - - - 1,0 0,3 1,2 1,0 - - - - 

ʊʘʙʣʠʮʘ IV .7. ɺʣʠʷʥʠʝ ʥʘ IL-6 ʚʲʨʭʫ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ Erufosine ʜʘ ʠʥʜʫʮʠʨʘ ʘʧʦʧʪʦ-

ʟʘ ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ OPM-2. ʂʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ ʩ ʝʨʫʬʦʟʠʥ (10 ÕM), 

ʩʘʤʦ ʩ ʠʥʪʝʨʣʝʚʢʠʥ-6 (10 ng/ml) ʠʣʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʝʨʫʬʦʟʠʥ ʠ ʠʥʪʝʨʣʝʚʢʠʥ-6, ʟʘ 

ʧʝʨʠʦʜ ʦʪ 6, 12 ʠʣʠ 24 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦ-

ʙʣʦʪ. ɼʝʥʩʠʪʦʤʝʪʨʠʯʥʦ ʦʧʨʝʜʝʣʝʥʠʪʝ ʠʥʪʝʥʟʠʪʝʪʠ ʥʘ ʙʘʥʜʦʚʝʪʝ ʟʘ ʧʨʦʢʘʩʧʘʟʠʪʝ ʠ ʟʘ 

ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʪʝ ʧʨʦʪʝʠʥʠ Bcl-XL ʠ Mcl-1L ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʠʥʪʝʥʟʠ-

ʪʝʪʠ ʟʘ ʢʦʥʪʨʦʣʥʠʷ ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ. ʇʦʣʫʯʝʥʠʪʝ ʩʲʦʪʥʦʰʝʥʠʷ ʧʨʠ ʥʝʪʨʝʪʠʨʘʥʠʪʝ 

ʢʦʥʪʨʦʣʠ ʩʘ ʧʨʠʝʪʠ ʟʘ ʝʜʠʥʠʮʘ ʠ ʩʧʨʷʤʦ ʪʷʭ ʩʘ ʧʨʝʠʟʯʠʩʣʝʥʠ ʦʩʪʘʥʘʣʠʪʝ. ɼʝʣʲʪ ʥʘ 

ʥʝʘʢʪʠʚʥʠʷ ʬʨʘʛʤʝʥʪ ʥʘ PARP ʝ ʠʟʯʠʩʣʝʥ ʢʘʪʦ ʧʨʦʮʝʥʪ ʦʪ ʦʙʱʦʪʦ ʢʦʣʠʯʝʩʪʚʦ 

PARP ʯʨʝʟ ʩʲʧʦʩʪʘʚʢʘ ʥʘ ʠʥʪʝʥʟʠʪʝʪʠʪʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʙʘʥʜʦʚʝ. 

 

ɺ 12-ʯʘʩʦʚʠʪʝ ʧʨʦʙʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʥʠʚʘʪʘ ʥʘ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʪʝ 

ʧʨʦʪʝʠʥʠ Bcl-XL ʠ Mcl-1L. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.77.ɹ (ʩʥʠʤ-

ʢʠ ʥʘ ʙʣʦʪʦʚʝʪʝ) ʠ ʥʘ ʪʘʙʣʠʮʘ IV.7. (ʜʝʥʩʠʪʦʤʝʪʨʠʯʥʠ ʜʘʥʥʠ). ɺʠʞʜʘ ʩʝ, ʯʝ ʩʘʤʦʩʪʦʷ-

ʪʝʣʥʦ ʧʨʠʣʦʞʝʥ, ʝʨʫʬʦʟʠʥʲʪ ʧʦʥʠʞʘʚʘ ʥʠʚʘʪʘ ʥʘ Bcl-XL ʠ Mcl-1L ʩʲʦʪʚʝʪʥʦ 2 ʠ 3,3 ʧʲ-

ʪʠ. IL-6 ʥʝ ʧʨʝʜʠʟʚʠʢʚʘ ʟʥʘʯʠʪʝʣʥʠ ʧʨʦʤʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ, ʥʦ ʧʦʪʠʩʢʘ ʝʬʝʢʪʘ ʥʘ ʝʨʫ-

ʬʦʟʠʥʘ ï ʩʣʝʜ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʠʚʦʪʦ ʥʘ Bcl-XL ʩʝ ʧʦʥʠʞʘʚʘ ʦʢʦʣʦ 1,7 ʧʲʪʠ, ʘ 

ʪʦʚʘ ʥʘ Mcl-1L ʥʝ ʩʝ ʧʨʦʤʝʥʷ. 

 

ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʧʨʝʜʩʪʘʚʷʪ IL-6 ʢʘʪʦ ʢʣʶʯʦʚ ʬʘʢʪʦʨ, ʦʙʫʩʣʘʚʷʱ ʭʠʤʠʦʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʪʘ ʠ ʙʣʦʢʠʨʘʥʝʪʦ ʥʘ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʤʝʭʘʥʠʟʤʠ ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ. ɺ ʦʪʜʝʣʥʠ 

ʩʣʫʯʘʠ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ IL-6 ʚʦʜʠ ʜʦ ʟʥʘʯʠʪʝʣʥʘ ʟʘʛʫʙʘ ʥʘ ʭʠʤʠʦʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʢʲʤ 

ʘʣʢʠʣʬʦʩʬʦʭʦʣʠʥʠ. ʊʦʚʘ ʚʣʠʷʥʠʝ ʥʘ IL-6 ʝ ʧʦ-ʩʣʘʙʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ Erufosine ʠ ʧʦ-

ʩʠʣʥʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ Perifosine. ʉʧʦʤʝʥʘʪʠʪʝ ʧʨʦʤʝʥʠ ʚ ʭʠʤʠʦʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʩʝ 

ʩʲʧʨʦʚʦʞʜʘʪ ʦʪ ʦʪʩʣʘʙʚʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʝʨʫʬʦʟʠʥʘ ʜʘ ʘʢʪʠʚʠʨʘ ʧʨʦʢʘʩʧʘʟʠ-8, -9 



IV. ʈʝʟʫʣʪʘʪʠ ï ɺʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ ʚʲʨʭʫ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷ ʝʬʝʢʪ 

255 
 

ʠ -3 ʠ ʩʲʦʪʚʝʪʥʦ ʜʘ ʧʨʝʜʠʟʚʠʢʚʘ ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ PARP ʠ ʥʘ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠ ʧʨʦʪʝʠʥʠ 

ʢʘʪʦ Bcl-XL ʠ Mcl-1L. 

 

3.2. ɺʣʠʷʥʠʝ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥ (OPN) 

ʇʨʝʜʠ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥʘ ʚʲʨʭʫ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷ ʝʬʝʢʪ ʥʘ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ, ʙʝʰʝ ʥʘʧʨʘʚʝʥʘ ʩʲʧʦʩʪʘʚʢʘ ʯʨʝʟ RT-PCR ʥʘ ʥʠʚʘʪʘ ʥʘ ʠʈʅʂ ʟʘ 

ʩʠʥʪʝʟ ʥʘ OPN ʚ ʥʝʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ U-266, OPM-2, RPMI-8226 ʠ SAOS-2. ʇʦʣʫʯʝʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.78.ɸ. ɺʠʞʜʘ ʩʝ, ʯʝ ʩ ʥʘʡ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʠʈʅʂ ʟʘ  

 

ʌʠʛ. IV .78. ʉʨʘʚʥʝʥʠʝ ʯʨʝʟ RT-PCR ʥʘ ʥʠʚʘʪʘ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥ 

(OPN) ʚ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ OPM-2, U-266 ʠ RPMI-8226 ʠ ʚ ʦʩʪʝʦʩʘʨʢʦʤ-

ʥʘʪʘ SAOS-2. ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʜʚʘ ʨʘʟʣʠʯʥʠ ʯʠʬʪʘ ʧʨʘʡʤʝʨʠ ʟʘ ʘʤʧʣʠʬʠʢʘʮʠʷ ʥʘ 

ʫʯʘʩʪʲʮʠ ʦʪ ʢɼʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ OPN. ʇʲʨʚʠʷʪ ʯʠʬʪ ʚʦʜʠ ʜʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʝʜʠʥ ʠ 

ʩʲʱ ʧʨʦʜʫʢʪ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ ʢʦʡ ʦʪ ʪʨʠʪʝ ʠʟʚʝʩʪʥʠ ʪʨʘʥʩʢʨʠʧʪʘ ʥʘ ʛʝʥʘ ʟʘ ʦʩ-

ʪʝʦʧʦʥʪʠʥ ʝ ʧʦʩʣʫʞʠʣ ʟʘ ʩʫʙʩʪʨʘʪ (ɸ). ɺʪʦʨʠʷʪ ʯʠʬʪ ʚʦʜʠ ʜʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʨʘʟ-

ʣʠʯʥʠ ʧʦ ʜʲʣʞʠʥʘ ʧʨʦʜʫʢʪʠ ʟʘ ʦʪʜʝʣʥʠʪʝ ʠʟʦʬʦʨʤʠ (ɹ). ɽʜʥʘʢʚʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠʟ-

ʭʦʜʥʘ ʢɼʅʂ ʚ ʦʪʜʝʣʥʠʪʝ ʨʝʘʢʮʠʠ ʝ ʧʨʦʢʦʥʪʨʦʣʠʨʘʥʦ ʯʨʝʟ ʧʘʨʘʣʝʣʥʠ PCR ʩʲʩ 

ʩʧʝʮʠʬʠʯʥʠ ʧʨʘʡʤʝʨʠ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʢɼʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ ʝʥʟʠʤʘ ʛʣʠʮʝʨʘʣʜʝʭʠʜ-

3-ʬʦʩʬʘʪ-ʜʝʭʠʜʨʦʛʝʥʘʟʘ (GAPDH). ɽʚʝʥʪʫʘʣʥʠ ʦʪʢʣʦʥʝʥʠʷ ʩʘ ʚʟʝʪʠ ʧʨʝʜʚʠʜ ʧʨʠ 

ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʦʪʥʦʩʠʪʝʣʥʠʪʝ ʥʠʚʘ ʥʘ ʠʈʅʂ ʟʘ ʦʩʪʝʦʧʦʥʪʠʥ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. 

ɸ

ɹ

1,0                 4,8 1,9 32,9                   - -

OPN (136 bp)

GAPDH

ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ

ʥʘ ʠʈʅʂ ʟʘ OPN

OPN-a (216 bp)

OPN-b (174 bp)

GAPDH

1,9                 1,5                 3,0                 5,5                   - - OPN-a/OPN-b

OPN-c (135 bp)
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ʩʠʥʪʝʟ ʥʘ OPN ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʤʠʝʣʦʤʥʘʪʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ RPMI-8226 ï 32,9 ʧʲʪʠ ʧʦ-

ʚʠʩʦʢʦ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʦʩʪʝʦʩʘʨʢʦʤʥʘʪʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ SAOS-2 ʠ 17,3 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ, 

ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʤʠʝʣʦʤʥʘʪʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ OPM-2. ʊʨʝʪʘʪʘ ʤʠʝʣʦʤʥʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ 

(U-266) ʟʘʝʤʘ ʤʝʞʜʠʥʥʦ ʧʦʣʦʞʝʥʠʝ ʩ 2,5 ʧʲʪʠ ʧʦʚʝʯʝ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥ 

ʦʪ OPM-2 ʠ 6,9 ʧʲʪʠ ʧʦ-ʤʘʣʢʦ ʦʪ RPMI-8226. ɺ ʜʦʧʲʣʥʝʥʠʝ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʩʲʦʪʥʦʰʝ-

ʥʠʷʪʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʩʧʣʘʡʩʠʥʛʦʚʠ ʬʦʨʤʠ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ OPN. ʇʦʣʫʯʝʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.78.ɹ. ɺʠʞʜʘ ʩʝ, ʯʝ ʚʲʚ ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʠʈʅʂ ʟʘ ʩʠʥ-

ʪʝʟ ʥʘ OPN-a ʝ ʚ ʧʦ-ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʦʪ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ OPN-b. ʉʲʦʪʥʦʰʝʥʠʝʪʦ 

ʤʝʞʜʫ ʥʠʚʘʪʘ ʥʘ ʜʚʝʪʝ ʬʦʨʤʠ ʝ ʥʘʡ-ʛʦʣʷʤʦ ʧʨʠ RPMI-8226, ʢʲʜʝʪʦ ʪʦ ʝ 5,5. ʉʣʝʜʚʘʪ U-

266, SAOS-2 ʠ OPM-2, ʧʨʠ ʢʦʠʪʦ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʝ ʩʲʦʪʚʝʪʥʦ 3,0, 1,9 ʠ 1,5. ɺ ʥʠʢʦʷ ʦʪ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʟʥʘʯʠʪʝʣʥʦ ʢʦʣʠʯʝʩʪʚʦ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ 

ʥʘ OPN-c. 

ɹʝʰʝ ʠʟʩʣʝʜʚʘʥʘ ʩʨʘʚʥʠʪʝʣʥʦ ʠ ʩʝʢʨʝʮʠʷʪʘ ʥʘ OPN ʦʪ ʦʪʜʝʣʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. ɿʘ 

ʮʝʣʪʘ ʙʝʰʝ ʧʨʦʚʝʜʝʥ ʠʤʫʥʦʙʣʦʪ ʩ ʧʨʦʙʠ ʦʪ ʢʦʥʮʝʥʪʨʠʨʘʥʘ ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ. ʏʘʩʪ 

ʦʪ ʧʨʦʙʠʪʝ ʙʷʭʘ ʦʙʨʘʙʦʪʝʥʠ ʩ ʪʨʦʤʙʠʥ, ʟʘ ʜʘ ʩʝ ʫʩʪʘʥʦʚʷʪ ʩ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʜʦʩʪʦʚʝʨ-

ʥʦʩʪ ʙʘʥʜʦʚʝʪʝ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥʘ ʧʦ ʥʘʩʪʲʧʚʘʱʘʪʘ ʩʧʝʮʠʬʠʯʥʘ ʬʨʘʛʤʝʥʪʘʮʠʷ. ʇʦʣʫʯʝ-

ʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.79. ʉʝʢʨʝʪʠʨʘʥ ʦʩʪʝʦʧʦʥʪʠʥ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ 

ʩʨʝʜʘʪʘ ʥʘ ʢʣʝʪʢʠ RPMI-8226 ʠ U-266, ʥʦ ʥʝ ʠ ʚ ʩʨʝʜʘʪʘ ʥʘ ʢʣʝʪʢʠ OPM-2 ʠʣʠ SAOS-2. 

RPMI-8226 ʩʝʢʨʝʪʠʨʘʪ 2,9 ʧʲʪʠ ʧʦ-ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ OPN ʦʪ U-266. ʀ ʜʚʘʪʘ ʚʠʜʘ 

ʢʣʝʪʢʠ ʩʝʢʨʝʪʠʨʘʪ ʚ ʥʘʡ-ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʠʟʦʬʦʨʤʘʪʘ OPN-a (å55 kDa), ʚ ʧʦ-ʤʘʣʢʦ ï 

OPN-b (å50 kDa), a ʚ ʥʘʡ-ʤʘʣʢʦ ï OPN-c (å44 kDa). 

 

3.2.1. ɺʣʠʷʥʠʝ ʥʘ ʜʦʙʘʚʝʥ ʨʝʢʦʤʙʠʥʘʥʪʝʥ ʯʦʚʝʰʢʠ ʦʩʪʝʦʧʦʥʪʠʥ 

(rhOPN) 

ʅʘʡ-ʥʘʧʨʝʜ, ʜʦʩʪʘʚʝʥʠʷʪ rhOPN ʙʝʰʝ ʧʦʜʣʦʞʝʥ ʥʘ ʘʥʘʣʠʟ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ, ʟʘ ʜʘ ʩʝ 

ʫʩʪʘʥʦʚʠ ʢʘʯʝʩʪʚʝʥʠʷʪ ʤʫ ʩʲʩʪʘʚ, ʪ.ʝ. ʜʘʣʠ ʩʲʜʲʨʞʘ ʨʘʟʣʠʯʥʠ ʠʟʦʬʦʨʤʠ. ʇʦʣʫʯʝʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.80. ʅʘʙʣʶʜʘʚʘ ʩʝ ʝʜʠʥ ʤʥʦʛʦ ʰʠʨʦʢ ʙʘʥʜ, ʢʦʝʪʦ 

ʛʦʚʦʨʠ ʟʘ ʧʨʠʩʲʩʪʚʠʝ ʚ ʧʨʦʜʫʢʪʘ ʥʘ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʠ ʦʩʪʝʦʧʦʥʪʠʥʦʚʠ ʬʦʨʤʠ. 

ʉʧʝʮʠʬʠʯʥʦʩʪʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʦʪʦ ʘʥʪʠʪʷʣʦ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘ ʦʪ ʠʟʯʝʟʚʘʥʝʪʦ ʥʘ 

ʚʲʧʨʦʩʥʠʷ ʙʘʥʜ ʠ ʧʦʷʚʘʪʘ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʬʨʘʛʤʝʥʪʠ, ʢʦʛʘʪʦ ʧʨʦʙʘʪʘ ʝ ʦʙʨʘʙʦʪʝʥʘ ʩ 

ʪʨʦʤʙʠʥ ʧʨʝʜʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘʪʘ. ʆʩʪʝʦʧʦʥʪʠʥʦʚʠ ʬʨʘʛʤʝʥʪʠ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʚ ʧʦ-ʤʘʣʢʦ ʢʦʣʠʯʝʩʪʚʦ ʠ ʚ ʥʝʦʙʨʘʙʦʪʝʥʘʪʘ ʩ ʪʨʦʤʙʠʥ ʧʨʦʙʘ. 
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ʌʠʛ. IV .79. ʉʨʘʚʥʝʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʘʪʘ ʦʩʪʝʦʧʦʥʪʠʥ (OPN), ʩʝʢʨʝʪʠʨʘʥʠ ʦʪ ʢʣʝʪ-

ʢʠ OPM-2, U-266, RPMI-8226 ʠ SAOS-2 ʚ ʭʨʘʥʠʪʝʣʥʘʪʘ ʠʤ ʩʨʝʜʘ. ʂʣʝʪʢʠʪʝ ʩʘ ʦʪ-

ʛʣʝʞʜʘʥʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 3 ʜʥʠ ʚ ʙʝʟʩʝʨʫʤʥʘ ʩʨʝʜʘ Opti -MEMÈ, ʩʣʝʜ ʢʦʝʪʦ ʦʪ 

ʩʨʝʜʘʪʘ ʝ ʠʟʚʣʝʯʝʥ ʧʨʦʪʝʠʥʦʚ ʢʦʥʮʝʥʪʨʘʪ. ʊʦʡ ʝ ʧʦʜʣʦʞʝʥ ʥʘ ʜʝʥʘʪʫʨʘʮʠʷ ʠ ʝ 

ʘʥʘʣʠʟʠʨʘʥ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. ʏʘʩʪ ʦʪ ʧʨʦʙʠʪʝ ʩʘ ʦʙʨʘʙʦʪʝʥʠ ʩ ʪʨʦʤʙʠʥ ʧʨʝʜʠ ʜʝʥʘ-

ʪʫʨʠʨʘʥʝʪʦ, ʟʘ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʧʝʮʠʬʠʯʥʦʪʦ ʬʨʘʛʤʝʥʪʠʨʘʥʝ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥʘ. 

ʂʦʥʪʨʦʣ ʚʲʨʭʫ ʨʘʚʥʦʤʝʨʥʦʩʪʪʘ ʥʘ ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦʙʠʪʝ ʝ ʧʨʦʚʝʜʝʥ ʯʨʝʟ ʩʨʘʚʥʷʚʘ-

ʥʝ ʥʘ ʢʦʣʠʯʝʩʪʚʘʪʘ ʪʨʘʥʩʬʝʨʠʥ (ʧʨʦʠʟʭʦʞʜʘʱ ʦʪ ʭʨʘʥʠʪʝʣʥʘʪʘ ʩʨʝʜʘ) ʚ ʦʪʜʝʣʥʠʪʝ 

ʧʨʦʙʠ. ɽʚʝʥʪʫʘʣʥʠ ʦʪʢʣʦʥʝʥʠʷ ʩʘ ʚʟʝʪʠ ʧʨʝʜʚʠʜ ʧʨʠ ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʦʪʥʦʩʠʪʝʣ-

ʥʠʪʝ ʥʠʚʘ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥʘ. 

 

 

ʌʠʛ. IV .80. ɸʥʘʣʠʟ ʥʘ ʢʘʯʝʩʪʚʝʥʠʷ ʩʲʩʪʘʚ ʥʘ ʨʝʢʦʤʙʠʥʘʥʪʝʥ ʯʦʚʝʰʢʠ ʦʩʪʝʦʧʦʥ-

ʪʠʥ (rhOPN) ʦʪ ʬʠʨʤʘʪʘ EMP Genetech. ɼʚʝ ʧʨʦʙʠ ʧʦ 1 Õg ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʯʨʝʟ 

ʠʤʫʥʦʙʣʦʪ, ʢʘʪʦ ʝʜʥʘʪʘ ʝ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʙʨʘʙʦʪʝʥʘ ʩ ʪʨʦʤʙʠʥ, ʟʘ ʜʘ ʩʝ ʥʘʙʣʶʜʘ-

ʚʘ ʩʧʝʮʠʬʠʯʥʦʪʦ ʬʨʘʛʤʝʥʪʠʨʘʥʝ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥʘ. 

 

- - +         - +        - +ʪʨʦʤʙʠʥ:

OPM-2 U-266 RPMI-8226 SAOS-2

OPN-a (å55 kDa)
OPN-b (å50 kDa)

OPN-c (å44 kDa)

ʥʝʩʧʝʮʠʬʠʯʝʥ ʙʘʥʜ

ʥʝʩʧʝʮʠʬʠʯʝʥ ʙʘʥʜ

ʬʨʘʛʤʝʥʪ ʦʪ OPN (22-25 kDa)

ʪʨʘʥʩʬʝʨʠʥ(79 kDa)

0         1,0 0 2,9 0 0 0 ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ OPN

- +ʪʨʦʤʙʠʥ:

rhOPN

OPN-a (å55 kDa)
OPN-b (å50 kDa)

OPN-c (å44 kDa)

ʬʨʘʛʤʝʥʪ ʦʪ OPN (28-32 kDa)

ʬʨʘʛʤʝʥʪ ʦʪ OPN (22-25 kDa)

ʬʨʘʛʤʝʥʪ ʦʪ OPN (15-18 kDa)
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ɹʝʰʝ ʠʟʩʣʝʜʚʘʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʧʨʠʣʦʞʝʥ rhOPN ʚʲʨʭʫ ʧʨʦʣʠʬʝʨʘʮʠ-

ʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266, OPM-2 ʠ RPMI-8226. rhOPN ʙʝʰʝ ʧʨʠʣʘ-

ʛʘʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʞʜʫ 10 ʠ 1 000 ng/ml, ʧʨʠ ʚʨʝʤʝ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ 72 ʯʘʩʘ. ʇʦʣʫʯʝ-

ʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.81. ʅʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʥʠʢʘʢʚʠ ʧʨʦʤʝʥʠ ʚ 

ʧʨʦʣʠʬʝʨʘʮʠʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ. 

 

ʌʠʛ. IV .81. ʃʠʧʩʘ ʥʘ ʚʣʠʷʥʠʝ ʥʘ ʨʝʢʦʤʙʠʥʘʥʪʝʥ ʯʦʚʝʰʢʠ ʦʩʪʝʦʧʦʥʪʠʥ (rhOPN) 

ʚʲʨʭʫ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266, ʆPM-2 ʠ RPMI-8226. ʉʪʝʧʝʥ-

ʪʘ ʥʘ ʧʨʦʣʠʬʝʨʘʮʠʷ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 72-

ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ rhOPN. ʇʨʦʮʝʥʪʠʪʝ ʥʘ ʧʨʦʣʠʬʝʨʘʮʠʷ ʚ ʪʨʝ-

ʪʠʨʘʥʠʪʝ ʧʨʦʙʠ ʩʘ ʠʟʯʠʩʣʝʥʠ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʠʪʝ ʥʝʪʨʝʪʠʨʘʥʠ ʢʦʥʪʨʦʣʠ, ʧʨʠʝʪʠ 

ʟʘ 100%. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

 

 

ʌʠʛ. IV .82. ʃʠʧʩʘ ʥʘ ʚʣʠʷʥʠʝ ʥʘ ʨʝʢʦʤʙʠʥʘʥʪʝʥ ʯʦʚʝʰʢʠ ʦʩʪʝʦʧʦʥʪʠʥ (rhOPN) 

ʚʲʨʭʫ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ Erufosine ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʘʪʘ ʢʣʝʪʲʯʥʘ 

ʣʠʥʠ̫ ʆPM-2. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mos-

mann, ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ ɽrufosine, ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷ-

ʪʝʣʥʦ ʠʣʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ rhOPN (100 ʠʣʠ 1 000 ng/ml). ʇʨʦʮʝʥʪ̡ʪ ʥʘ ʧʨʝʞʠʚʝʣʠ-

ʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ ʝʨʫʬʦʟʠʥ ʢʦʥʪʨʦʣʘ, ʧʨʠ-

ʝʪʘ ʟʘ 100%. ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʩʘ ʧʦʣʫʯʝʥʠ ʩʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘ-

ʣʠʟ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 
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ʅʘ ʬʠʛ. IV.82. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʮʠʪʦʪʦʢʩʠʯʥʠʪʝ ʝʬʝʢʪʠ ʩʣʝʜ 

ʝʜʥʦʚʨʝʤʝʥʥʦ ʪʨʝʪʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠ OPM-2 ʩ rhOPN ʠ Erufosine. ɺʠʞʜʘ ʩʝ, ʯʝ ʢʨʠʚʠʪʝ, 

ʠʟʨʘʟʷʚʘʱʠ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʨʫ-

ʬʦʟʠʥ, ʠʤʘʪ ʝʜʠʥ ʠ ʩʲʱ ʭʦʜ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ ʜʘʣʠ ʢʣʝʪʢʠʪʝ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ ʩ ʝʨʫ-

ʬʦʟʠʥ ʠʣʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʝʨʫʬʦʟʠʥ ʠ rhOPN (100 ng/ml ʠʣʠ 1 Õg/ml), ʪ.ʝ. rhOPN ʥʝ ʧʦ-

ʚʣʠʷʚʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʝʨʫʬʦʟʠʥʘ. 

 

3.2.2. ɺʣʠʷʥʠʝ ʥʘ ʧʦʪʠʩʥʘʪʘʪʘ ʠʣʠ ʩʪʠʤʫʣʠʨʘʥʘ ʧʨʦʜʫʢʮʠʷ ʥʘ 

ʦʩʪʝʦʧʦʥʪʠʥ ʦʪ ʢʣʝʪʢʠʪʝ 

ʅʘʡ-ʥʘʧʨʝʜ ʙʷʭʘ ʧʨʦʫʯʝʥʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʫʩʧʝʰʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠ ʦʪ 

ʪʨʠʪʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʠ ʥʘ ʦʩʪʝʦʩʘʨʢʦʤʥʠ ʢʣʝʪʢʠ SAOS-2. ɿʘ ʮʝʣʪʘ ʢʣʝʪʢʠʪʝ 

ʙʷʭʘ ʧʦʜʣʦʞʝʥʠ ʥʘ ʪʨʘʥʩʬʝʢʮʠ̫ ʩ ʬʣʫʦʨʝʩʮʠʨʘʱ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜ Block-iTÊ, ʢʘʪʦ ʙʷʭʘ 

ʠʟʧʨʦʙʚʘʥʠ ʜʚʘ ʨʘʟʣʠʯʥʠ ʪʨʘʥʩʬʝʢʪʠʨʘʱʠ ʨʝʘʛʝʥʪʘ ï LipofectamineÊ 2000 ʠ Turbo-

FectÊ. ʇʨʠ U-266 ʠ RPMI-8226 ʥʝ ʙʷʭʘ ʧʦʩʪʠʛʥʘʪʠ ʟʘʜʦʚʦʣʠʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ ï ʫʩʧʝʰʥʦ 

ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʢʣʝʪʢʠ ʙʷʭʘ ʧʦʜ 10%. ʊʝʟʠ ʨʝʟʫʣʪʘʪʠ ʥʘʣʦʞʠʭʘ ʠʟʦʩʪʘʚʷʥʝ ʥʘ ʧʣʘʥʦ-

ʚʝʪʝ ʟʘ ʧʦʪʠʩʢʘʥʝ ʥʘ ʧʨʦʜʫʢʮʠʷʪʘ ʥʘ OPN ʚ ʪʝʟʠ ʢʣʝʪʢʠ ʯʨʝʟ ʪʨʘʥʩʬʝʢʮʠʷ ʩ ʘʥʪʠʩʝʥʩ 

ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʠ ʠʣʠ ʠʥʪʝʨʬʝʨʠʨʘʱʠ ʈʅʂʠ, ʥʘʩʦʯʝʥʠ ʩʨʝʱʫ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ OPN. 

ʇʨʠ OPM-2 ʠ SAOS-2 ʦʙʘʯʝ ʙʝʰʝ ʧʦʩʪʠʛʥʘʪʘ ʟʘʜʦʚʦʣʠʪʝʣʥʘ ʩʪʝʧʝʥ ʥʘ ʪʨʘʥʩʬʝʢʮʠʷ, 

ʢʘʪʦ LipofectamineÊ 2000 ʩʝ ʦʢʘʟʘ ʤʘʣʢʦ ʧʦ-ʝʬʝʢʪʠʚʝʥ ʦʪ TurboFectÊ. ʋʩʧʝʰʥʘ ʪʨʘʥʩ-

ʬʝʢʮʠʷ ʥʘ ʢʣʝʪʢʠ OPM-2 ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ LipofectamineÊ 2000 ʝ ʜʝʤʦʥʩʪʨʠʨʘʥʘ ʥʘ 

ʬʠʛ. IV.83. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʦʚʝʯʝʪʦ ʢʣʝʪʢʠ ʦʪ ʪʝʟʠ ʥʘ ʩʥʠʤʢʘ ɺ ʩʘ ʫʩʧʝʰʥʦ ʪʨʘʥʩʬʝʢʪʠ-

ʨʘʥʠ, ʪʲʡ ʢʘʪʦ ʬʣʫʦʨʝʩʮʠʨʘʪ ʚ ʟʝʣʝʥʦ ʥʘ ʩʥʠʤʢʘ ɻ. ʂʦʥʪʨʦʣʥʠʪʝ ʥʝʪʨʘʥʩʬʝʢʪʠʨʘʥʠ 

ʢʣʝʪʢʠ ʥʝ ʬʣʫʦʨʝʩʮʠʨʘʪ ʚ ʟʝʣʝʥʦ (ʩʥʠʤʢʠ ɸ ʠ ɹ). 

ʂʣʝʪʢʠ OPM-2 ʠ SAOS-2 ʙʷʭʘ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ ʧʣʘʟʤʠʜʠ pOPN-a ʠʣʠ pOPN-b, ʥʦ-

ʩʝʱʠ ʩʲʦʪʚʝʪʥʦ ʛʝʥ ʟʘ OPN-a ʠʣʠ ʟʘ OPN-b, ʠʣʠ ʩ ʧʨʘʟʝʥ ʧʣʘʟʤʠʜʝʥ ʚʝʢʪʦʨ 

pcDNAÊ3.1(+). ʉ ʮʝʣ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʫʩʧʝʰʥʦʩʪʪʘ ʥʘ ʪʨʘʥʩʬʝʢʮʠʷʪʘ ʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝ-

ʪʦ ʥʘ ʚʲʚʝʜʝʥʠʪʝ ʛʝʥʠ, 48 ʯʘʩʘ ʧʦ-ʢʲʩʥʦ ʙʷʭʘ ʚʟʝʪʠ ʧʨʦʙʠ ʦʪ ʢʣʝʪʢʠʪʝ. ɽʜʥʘ ʧʨʦʙʘ ʦʪ 

ʢʣʝʪʢʠ OPM-2, ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ pOPN-a, ʙʝʰʝ ʘʥʘʣʠʟʠʨʘʥʘ ʯʨʝʟ RT-PCR ʟʘ ʥʘʣʠʯʠʝ 

ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥ. ʊʲʡ ʢʘʪʦ ʠʟʧʦʣʟʚʘʥʠʷʪ ʤʝʪʦʜ ʟʘ ʠʟʦʣʠʨʘʥʝ ʥʘ ʈʅʂ 

ʦʪ ʢʣʝʪʢʠʪʝ ʥʝ ʧʦʟʚʦʣʷʚʘ ʧʲʣʥʦ ʧʨʝʯʠʩʪʚʘʥʝ ʦʪ ɼʅʂ-ʤʦʣʝʢʫʣʠ ʩ ʜʲʣʞʠʥʘ ʧʦ-ʤʘʣʢʘ ʦʪ 

10 000 bp, ʩʲʱʝʩʪʚʫʚʘ ʨʠʩʢ ʩʘʤʠʪʝ ʧʣʘʟʤʠʜʠ ʜʘ ʧʦʩʣʫʞʘʪ ʟʘ ʤʘʪʨʠʮʘ ʧʨʠ PCR ʠ ʜʘ ʩʝ 

ʧʦʣʫʯʠ ʬʘʣʰʠʚʦ ʧʦʣʦʞʠʪʝʣʝʥ ʨʝʟʫʣʪʘʪ. ɽʪʦ ʟʘʱʦ ʚʪʦʨʘ, ʢʦʥʪʨʦʣʥʘ ʈʅʂ-ʧʨʦʙʘ ʦʪ ʩʲ- 



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 
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ʌʠʛ. IV .83. ɽʧʠʬʣʫʦʨʝʩʮʝʥʪʥʘ ʤʠʢʨʦʩʢʦʧʠʷ ʥʘ ʢʣʝʪʢʠ OPM-2, ʦʮʚʝʪʝʥʠ ʩ DAPI. ɸ 

ï ʥʝʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʢʣʝʪʢʠ (ʩʠʩʪʝʤʘ ʦʪ ʬʠʣʪʨʠ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ DAPI); ɹ ï ʥʝ-

ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʢʣʝʪʢʠ (ʩʠʩʪʝʤʘ ʦʪ ʬʠʣʪʨʠ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ FITC ); ɺ ï ʢʣʝʪʢʠ, 

ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ ʬʣʫʦʨʝʩʮʠʨʘʱ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜ Block-iTÊ (ʩʠʩʪʝʤʘ ʦʪ ʬʠʣʪʨʠ 

ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ DAPI); ɻ ï ʢʣʝʪʢʠ, ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ ʬʣʫʦʨʝʩʮʠʨʘʱ ʦʣʠʛʦʥʫʢ-

ʣʝʦʪʠʜ Block-iTÊ (ʩʠʩʪʝʤʘ ʦʪ ʬʠʣʪʨʠ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ FITC ). ʉʥʠʤʢʠ ɸ ʠ ɹ, ʢʘʢ-

ʪʦ ʠ ʩʥʠʤʢʠ ɺ ʠ ɻ, ʧʦʢʘʟʚʘʪ ʝʜʥʦ ʠ ʩʲʱʦ ʟʨʠʪʝʣʥʦ ʧʦʣʝ. 

 

ʱʠʪʝ ʢʣʝʪʢʠ ʙʝʰʝ ʧʦʜʣʦʞʝʥʘ ʥʘ PCR ʙʝʟ ʧʨʝʜʰʝʩʪʚʘʱʘ ʦʙʨʘʪʥʘ ʪʨʘʥʩʢʨʠʧʮʠʷ. ʇʦʣʫ-

ʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.84.ɸ. ʅʘʙʣʶʜʘʚʘ ʩʝ ʩʠʣʝʥ ʩʠʛʥʘʣ ʠ ʚ ʜʚʝʪʝ 

ʧʨʦʙʠ, ʢʦʝʪʦ ʧʦʢʘʟʚʘ, ʯʝ ʚ ʪʦʟʠ ʩʠ ʚʠʜ ʤʝʪʦʜʲʪ ʝ ʥʝʧʦʜʭʦʜʷʱ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʨʦʤʝʥʠ 

ʚ ʥʠʚʦʪʦ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ OPN ʧʨʠ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʢʣʝʪʢʠ. 

ʅʘ ʩʣʝʜʚʘʱ ʝʪʘʧ, ʠʟʦʣʠʨʘʥʘʪʘ ʈʅʂ ʦʪ ʢʣʝʪʢʠʪʝ ʙʝʰʝ ʦʙʨʘʙʦʪʝʥʘ ʩ ɼʅʂ-ʘʟʘ, ʟʘ ʜʘ ʩʝ 

ʨʘʟʛʨʘʜʷʪ ʧʨʝʯʝʱʠʪʝ ʧʣʘʟʤʠʜʠ. ɺʩʷʢʘ ʦʙʨʘʙʦʪʝʥʘ ʧʨʦʙʘ ʙʝʰʝ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʯʘʩʪʠ, 

ʢʘʪʦ ʝʜʥʘʪʘ ʙʝʰʝ ʧʦʜʣʦʞʝʥʘ ʥʘ RT-PCR, ʘ ʜʨʫʛʘʪʘ ï ʩʘʤʦ ʥʘ PCR. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘ-

ʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.84.ɹ. ʉʚʠʜʝʪʝʣʩʪʚʘ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ OPN 

ʩʝ ʚʠʞʜʘʪ ʚʲʚ ʚʩʠʯʢʠ ʧʨʦʙʠ ʦʪ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ pOPN-a ʠʣʠ pOPN-b ʢʣʝʪʢʠ, ʥʦ ʩʘʤʦ ʚ 

ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʠʟʦʣʠʨʘʥʘʪʘ ʈʅʂ ʝ ʙʠʣʘ ʧʦʜʣʦʞʝʥʘ ʥʘ ʦʙʨʘʪʥʘ ʪʨʘʥʩʢʨʠʧʮʠʷ ʧʨʝʜʠ 

ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʦʣʠʤʝʨʘʟʥʘʪʘ ʚʝʨʠʞʥʘ ʨʝʘʢʮʠʷ. ɺ ʧʨʦʙʠʪʝ ʦʪ ʥʝʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʢʣʝʪʢʠ 

ʥʝ ʩʝ ʦʪʢʨʠʚʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ OPN. 

ɸ ɹ

ɺ ɻ



IV. ʈʝʟʫʣʪʘʪʠ ï ɺʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ ʚʲʨʭʫ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷ ʝʬʝʢʪ 

261 
 

 

ʌʠʛ. IV .84. ɼʝʤʦʥʩʪʨʘʮʠʷ ʯʨʝʟ RT-PCR, ʯʝ ʧʨʠʣʦʞʝʥʠʪʝ ʧʣʘʟʤʠʜʠ, ʥʦʩʝʱʠ ʛʝʥʠ 

ʟʘ ʦʩʪʝʦʧʦʥʪʠʥ (OPN), ʩʘ ʫʩʧʝʰʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʚ ʢʣʝʪʢʠ OPM-2 ʠ SAOS-2 ʠ ʩʝ 

ʪʨʘʥʩʢʨʠʙʠʨʘʪ ʜʦ ʠʈʅʂ (48 ʯʘʩʘ ʩʣʝʜ ʪʨʘʥʩʬʝʢʮʠʷʪʘ). ɸ ï ʈʅʂ-ʧʨʦʙʠʪʝ ʥʝ ʩʘ ʦʙ-

ʨʘʙʦʪʝʥʠ ʩ ɼʅʂ-ʘʟʘ. ɹ ʠ ɺ ï ʈʅʂ-ʧʨʦʙʠʪʝ ʩʘ ʦʙʨʘʙʦʪʝʥʠ ʩ ɼʅʂ-ʘʟʘ. ʃʝʛʝʥʜʘ: x - 

ʥʝʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʢʣʝʪʢʠ; 0 ï ʢʣʝʪʢʠ, ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ ʧʨʘʟʝʥ ʧʣʘʟʤʠʜʝʥ ʚʝʢ-

ʪʦʨ pcDNAÊ3.1(+); a ï ʢʣʝʪʢʠ, ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ ʧʣʘʟʤʠʜ pOPN-a; b ï ʢʣʝʪʢʠ, 

ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ ʧʣʘʟʤʠʜ pOPN-b; H2O ï ʚʦʜʥʘ ʢʦʥʪʨʦʣʘ; RT ï ʈʅʂ-ʧʨʦʙʠ, ʢʦʠ-

ʪʦ ʥʝ ʩʘ ʧʦʜʣʦʞʝʥʠ ʥʘ ʦʙʨʘʪʥʘ ʪʨʘʥʩʢʨʠʧʮʠʷ, ʘ ʥʘʧʨʘʚʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʩʫʙʩʪʨʘʪ 

ʥʘ PCR. ɽʜʥʘʢʚʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠʟʭʦʜʥʘ ʢɼʅʂ ʚ ʦʪʜʝʣʥʠʪʝ ʨʝʘʢʮʠʠ ʥʘ ɺ ʝ ʧʨʦʢʦʥ-

ʪʨʦʣʠʨʘʥʦ ʯʨʝʟ ʧʘʨʘʣʝʣʥʘ PCR ʩʲʩ ʩʧʝʮʠʬʠʯʥʠ ʧʨʘʡʤʝʨʠ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʢɼʅʂ 

ʟʘ ʩʠʥʪʝʟ ʥʘ ʝʥʟʠʤʘ ʛʣʠʮʝʨʘʣʜʝʭʠʜ-3-ʬʦʩʬʘʪ-ʜʝʭʠʜʨʦʛʝʥʘʟʘ (GAPDH). ɽʚʝʥʪʫʘʣʥʠ 

ʦʪʢʣʦʥʝʥʠʷ ʩʘ ʚʟʝʪʠ ʧʨʝʜʚʠʜ ʧʨʠ ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʦʪʥʦʩʠʪʝʣʥʠʪʝ ʥʠʚʘ ʥʘ ʠʈʅʂ 

ʟʘ OPN ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. 

 

ʇʨʠ ʩʣʝʜʚʘʱʦ ʧʦʪʚʲʨʜʠʪʝʣʥʦ ʠ ʩʨʘʚʥʠʪʝʣʥʦ ʠʟʩʣʝʜʚʘʥʝ ʦʙʨʘʙʦʪʝʥʠʪʝ ʩ ɼʅʂ-ʘʟʘ 

ʈʅʂ-ʧʨʦʙʠ ʙʷʭʘ ʧʦʜʣʦʞʝʥʠ ʦʪʥʦʚʦ ʥʘ RT-PCR, ʢʘʪʦ ʪʦʟʠ ʧʲʪ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʠ ʥʠʚʘʪʘ 

ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ GAPDH. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.84.ɺ. 

ɺʠʞʜʘ ʩʝ, ʯʝ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʩ pOPN-a ʠʣʠ pOPN-b ʢʣʝʪʢʠ OPM-2 ʠʤʘʪ ʩʲʦʪʚʝʪʥʦ 

6,3 ʠʣʠ 6,6 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ OPN ʦʪ ʠʟʭʦʜʥʠʪʝ ʥʝʪʨʘʥʩʬʝʢʪʠ-

ʨʘʥʠ OPM-2. ʊʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʩ pOPN-a ʠʣʠ pOPN-b ʢʣʝʪʢʠ SAOS-2 ʠʤʘʪ ʩʲʦʪʚʝʪʥʦ 

5,5 ʠʣʠ 4,3 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ OPN ʦʪ ʥʝʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ 

SAOS-2. 
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ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʢʣʝʪʢʠ OPM-2 ʙʝʰʝ ʦʮʝʥʝʥʘ ʥʘ 24-ʠʷ, 48-ʠʷ ʠ 

72-ʠʷ ʯʘʩ ʩʣʝʜ ʪʨʘʥʩʬʝʢʮʠʷʪʘ. ɹʝʰʝ ʠʟʩʣʝʜʚʘʥʘ ʠ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ, ʪʨʝʪʠʨʘʥʠ 

ʩʘʤʦ ʩ LipofectamineÊ 2000. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.85. ɺʠʞ-

ʜʘ ʩʝ, ʯʝ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʢʣʝʪʢʠ ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʥʠʩʢʘ ʦʪ ʪʘʟʠ ʥʘ 

ʥʝʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ, ʥʦ ʥʷʤʘ ʚʠʜʠʤʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʜʘʥʥʠʪʝ ʟʘ ʢʣʝʪʢʠʪʝ, ʪʨʘʥʩʬʝʢʪʠ-

ʨʘʥʠ ʩ pOPN-a ʠ ʪʝʟʠ, ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ ʧʨʘʟʥʠʷ ʚʝʢʪʦʨ pcDNAÊ3.1(+). ʇʨʝʞʠʚʷʝ-

ʤʦʩʪʪʘ ʥʘ ʪʝʟʠ ʢʣʝʪʢʠ ʝ ʦʢʦʣʦ 66-68% ʦʪ ʢʦʥʪʨʦʣʥʘʪʘ ʥʘ 24-ʠʷ ʯʘʩ, ʦʢʦʣʦ 52-57% ʥʘ 48-

ʠʷ ʯʘʩ ʠ ʦʢʦʣʦ 44% ʥʘ 72-ʠʷ ʯʘʩ. ʄʘʣʢʦ ʧʦ-ʛʦʣʷʤʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ 

ʢʣʝʪʢʠʪʝ, ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ pOPN-b (59,5%, 46,5% ʠ 37,0% ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ ʩʲʦʪʚʝʪ-

ʥʦ ʥʘ 24-ʠʷ, 48-ʠʷ ʠ 72-ʠʷ ʯʘʩ). ʎʠʪʦʪʦʢʩʠʯʥʦʩʪ ʩʝ ʦʪʯʠʪʘ ʠ ʧʨʠ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ 

ʩʘʤʦ ʩ LipofectamineÊ 2000 (75,4%, 79,1% ʠ 62,6% ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ ʩʲʦʪʚʝʪʥʦ ʥʘ 24-

ʠʷ, 48-ʠʷ ʠ 72-ʠʷ ʯʘʩ). 

 

ʌʠʛ. IV .85. ʇʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠ OPM-2 ʩʣʝʜ ʪʨʘʥʩʬʝʢʮʠʷ ʩ ʧʣʘʟʤʠʜʠ, ʥʦʩʝ-

ʱʠ ʛʝʥ ʟʘ ʆPN-a ʠʣʠ ʟʘ OPN-b. ɺʢʣʶʯʝʥʠ ʩʘ ʥʝʪʨʝʪʠʨʘʥʠ ʢʦʥʪʨʦʣʠ, ʢʘʢʪʦ ʠ ʪʘ-

ʢʠʚʘ, ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ ʧʨʘʟʝʥ ʧʣʘʟʤʠʜʝʥ ʚʝʢʪʦʨ pcDNAÊ3.1(+) ʠʣʠ ʪʨʝʪʠʨʘʥʠ 

ʩʘʤʦ ʩ ʪʨʘʥʩʬʝʢʪʠʨʘʱʠʷ ʘʛʝʥʪ LipofectamineÊ 2000. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ-

ʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 24-ʠʷ, 48-ʠʷ ʠ 72-ʠʷ ʯʘʩ ʦʪ ʪʨʘʥʩ-

ʬʝʢʮʠʪ̫ʘ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝ-

ʪʨʝʪʠʨʘʥʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ 

ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

 

ʊʲʡ ʢʘʪʦ ʛʦʣʷʤʘʪʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪ ʥʘ ʪʨʘʥʩʬʝʢʪʠʨʘʱʠʷ ʨʝʘʛʝʥʪ ʟʘʪʨʫʜʥʷʚʘ ʠʥʪʝʨ-

ʧʨʝʪʘʮʠʷʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ (ʢʦʷʪʦ ʙʠ ʩʪʘʥʘʣʘ ʦʱʝ ʧʦ-ʪʨʫʜʥʘ ʧʨʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʪʨʝʪʠʨʘ-

ʥʝ ʥʘ ʢʣʝʪʢʠʪʝ ʩ ʮʠʪʦʪʦʢʩʠʯʥʠ ʚʝʱʝʩʪʚʘ, ʟʘ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʜʘʣʠ ʝʬʝʢʪʲʪ ʠʤ ʩʝ ʧʦʚʣʠʷʚʘ 

ʦʪ ʥʠʚʦʪʦ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥʘ), ʙʝʰʝ ʧʨʝʜʧʨʠʝʪʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ 

ʢʣʝʪʲʯʥʠ ʢʣʦʥʦʚʝ. ʇʣʘʟʤʠʜʠʪʝ ʙʷʭʘ ʧʦʜʣʦʞʝʥʠ ʥʘ ʝʥʟʠʤʥʘ ʨʝʩʪʨʠʢʮʠʷ, ʟʘ ʜʘ ʩʝ ʣʠʥʝʘ-

ʨʠʟʠʨʘʪ ʠ ʪʘʢʘ ʜʘ ʩʝ ʫʣʝʩʥʠ ʠʥʪʝʛʨʘʮʠʷʪʘ ʠʤ ʚ ʢʣʝʪʲʯʥʠʷ ʛʝʥʦʤ. ʋʩʧʝʰʥʦʩʪʪʘ ʥʘ ʨʝʩʪ-
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ʨʠʢʮʠʷʪʘ ʙʝʰʝ ʧʨʦʚʝʨʝʥʘ ʯʨʝʟ ʝʣʝʢʪʨʦʬʦʨʝʟʘ ʥʘ ʧʣʘʟʤʠʜʠʪʝ ʚ ʘʛʘʨʦʟʝʥ ʛʝʣ. ʈʝʟʫʣʪʘʪʠ-

ʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.86. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʝʜʠ ʨʝʩʪʨʠʢʮʠʷʪʘ ʧʨʝʦʙʣʘʜʘʚʘʪ ʩʚʨʲʭ-

ʩʧʠʨʘʣʠʟʠʨʘʥʠʪʝ ʬʦʨʤʠ ʥʘ ʧʣʘʟʤʠʜʠʪʝ. ʇʦ-ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʧʣʘʟʤʠʜʥʠʪʝ ʤʦʣʝʢʫʣʠ ʩʘ ʚ 

ʢʨʲʛʦʚʘ ʬʦʨʤʘ, ʘ ʣʠʥʝʡʥʠ ʬʦʨʤʠ ʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ. ʉʣʝʜ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʨʝʩʪʨʠʢʮʠʷʪʘ 

ʜʦʤʠʥʠʨʘʪ ʣʠʥʝʡʥʠʪʝ ʬʦʨʤʠ. 

 

ʌʠʛ. IV .86. ʃʠʥʝʘʨʠʟʠʨʘʥʝ ʥʘ ʧʣʘʟʤʠʜʠ pOPN-a ʠ pOPN-b ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʨʝʩʪ-

ʨʠʢʪʘʟʘʪʘ PvuI. ʈʝʩʪʨʠʢʮʠʷʪʘ ʝ ʧʨʦʚʝʜʝʥʘ ʟʘ 4 ʯʘʩʘ ʧʨʠ 37 ÁC ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ 

ʝʥʟʠʤʘ 4 U ʥʘ 1 Õg ɼʅʂ. ʇʦ ʦʢʦʣʦ 1 Õg ʧʣʘʟʤʠʜʥʘ ɼʅʂ (ʦʙʨʘʙʦʪʝʥʘ ʩ PvuI ʠʣʠ ʥʝ) 

ʩʘ ʧʦʜʣʦʞʝʥʠ ʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 0,8% ʘʛʘʨʦʟʝʥ ʛʝʣ, ʩʣʝʜ ʢʦʝʪʦ ɼʅʂ ʝ ʚʠʟʫʘʣʠʟʠ-

ʨʘʥʘ ʯʨʝʟ ʦʮʚʝʪʷʚʘʥʝ ʩ ʝʪʠʜʠʝʚ ʙʨʦʤʠʜ. 

 

ʂʣʝʪʢʠ OPM-2 ʠ SAOS-2 ʙʷʭʘ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ ʣʠʥʝʘʨʠʟʠʨʘʥʠʪʝ ʧʣʘʟʤʠʜʠ, ʩʣʝʜ 

ʢʦʝʪʦ ʙʷʭʘ ʢʫʣʪʠʚʠʨʘʥʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 2 ʤʝʩʝʮʘ ʚ ʩʝʣʝʢʪʠʨʘʱʘ ʩʨʝʜʘ, ʩʲʜʲʨʞʘʱʘ 

ʘʥʪʠʙʠʦʪʠʢʘ G418. ʉʣʝʜ ʩʝʣʝʢʮʠʷʪʘ ʙʷʭʘ ʩʨʘʚʥʝʥʠ ʥʠʚʘʪʘ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ OPN ʚ 

ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʠ ʚ ʢʦʥʪʨʦʣʥʠ ʥʝʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʢʣʝʪʢʠ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.87. ɺʠʞʜʘ ʩʝ, ʯʝ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʧʨʦʠʟʚʦʜʥʠ OPM-

2/OPN-a ʠ OPM-2/OPN-b ʠʤʘʪ ʩʲʦʪʚʝʪʥʦ 7,6 ʠ 8,4 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥ-

ʪʝʟ ʥʘ OPN ʦʪ ʥʝʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ OPM-2, ʢʘʢʪʦ ʠ ʦʪ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ 

OPM-2/pcDNA3.1(+). ʇʦʚʠʰʝʥʠʝʪʦ ʚ ʧʲʨʚʠʷ ʩʣʫʯʘʡ ʝ ʩʧʝʮʠʬʠʯʥʦ ʟʘ ʩʤʝʪʢʘ ʥʘ ʠʈʅʂ 

ʟʘ ʩʠʥʪʝʟ ʥʘ OPN-a, ʘ ʚʲʚ ʚʪʦʨʠʷ ï ʟʘ ʩʤʝʪʢʘ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ OPN-b. ʉʪʘʙʠʣʥʦ 

ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʧʨʦʠʟʚʦʜʥʠ SAOS-2/OPN-a ʠ SAOS-2/OPN-b ʠʤʘʪ ʩʲʦʪʚʝʪʥʦ 13,5 ʠ 

16,1 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ OPN ʦʪ ʥʝʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ SAOS-2, 

ʢʘʢʪʦ ʠ ʦʪ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ SAOS-2/pcDNA3.1(+). ʇʦʚʠʰʝʥʠʝʪʦ ʚ ʧʲʨʚʠʷ 

ʩʣʫʯʘʡ ʝ ʩʧʝʮʠʬʠʯʥʦ ʟʘ ʩʤʝʪʢʘ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ OPN-a, ʘ ʚʲʚ ʚʪʦʨʠʷ ï ʟʘ ʩʤʝʪʢʘ ʥʘ 

ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ OPN-b. 

- +       - +

pOPN-a pOPN-b

10 000 bp

8 000 bp

PvuI:

6 000 bp

5 000 bp

4 000 bp

3 500 bp

3 000 bp

2 500 bp

ʢʨʲʛʦʚʠ ʬʦʨʤʠ

ʣʠʥʝʡʥʠ ʬʦʨʤʠ

ʩʚʨʲʭʩʧʠʨʘʣʠʟʠʨʘʥʠ ʬʦʨʤʠ
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ʌʠʛ. IV .87. ʉʨʘʚʥʝʥʠʝ ʯʨʝʟ RT-PCR ʥʘ ʥʠʚʘʪʘ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥ 

(OPN) ʚ ʢʣʝʪʢʠ OPM-2 ʠ SAOS-2, ʢʘʢʪʦ ʠ ʚ ʪʝʭʥʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, ʧʦʣʫʯʝʥʠ ʩʣʝʜ 

ʩʪʘʙʠʣʥʘ ʪʨʘʥʩʬʝʢʮʠʷ ʩ ʣʠʥʝʘʨʠʟʠʨʘʥʠ ʧʣʘʟʤʠʜʠ. ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʧʨʘʟʥʠʷʪ ʧʣʘʟ-

ʤʠʜʝʥ ʚʝʢʪʦʨ pcDNAÊ3.1(+), ʢʘʢʪʦ ʠ ʧʣʘʟʤʠʜʠʪʝ pOPN-a ʠ pOPN-b, ʥʦʩʝʱʠ ʩʲʦʪ-

ʚʝʪʥʦ ʛʝʥ ʟʘ OPN-a ʠʣʠ OPN-b. ʂʣʝʪʢʠʪʝ ʩʘ ʢʫʣʪʠʚʠʨʘʥʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 2 ʤʝ-

ʩʝʮʘ ʚ ʩʝʣʝʢʪʠʨʘʱʘ ʩʨʝʜʘ, ʩʲʜʲʨʞʘʱʘ ʘʥʪʠʙʠʦʪʠʢʘ G418. ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʜʚʘ ʨʘʟ-

ʣʠʯʥʠ ʯʠʬʪʘ ʧʨʘʡʤʝʨʠ ʟʘ ʘʤʧʣʠʬʠʢʘʮʠʷ ʥʘ ʫʯʘʩʪʲʮʠ ʦʪ ʢɼʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ OPN. 

ʇʲʨʚʠʷʪ ʯʠʬʪ ʚʦʜʠ ʜʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʝʜʠʥ ʠ ʩʲʱ ʧʨʦʜʫʢʪ (136 bp), ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʪʦʚʘ ʢʦʡ ʦʪ ʪʨʠʪʝ ʠʟʚʝʩʪʥʠ ʪʨʘʥʩʢʨʠʧʪʘ ʥʘ ʛʝʥʘ ʟʘ ʦʩʪʝʦʧʦʥʪʠʥ ʝ ʧʦʩʣʫʞʠʣ ʟʘ ʩʫʙ-

ʩʪʨʘʪ. ɺʪʦʨʠʷʪ ʯʠʬʪ ʚʦʜʠ ʜʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʦ ʜʲʣʞʠʥʘ ʧʨʦʜʫʢʪʠ ʟʘ ʦʪ-

ʜʝʣʥʠʪʝ ʠʟʦʬʦʨʤʠ. ɽʜʥʘʢʚʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠʟʭʦʜʥʘ ʢɼʅʂ ʚ ʦʪʜʝʣʥʠʪʝ ʨʝʘʢʮʠʠ ʝ 

ʧʨʦʢʦʥʪʨʦʣʠʨʘʥʦ ʯʨʝʟ ʧʘʨʘʣʝʣʥa PCR ʩʲʩ ʩʧʝʮʠʬʠʯʥʠ ʧʨʘʡʤʝʨʠ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ 

ʢɼʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ ʝʥʟʠʤʘ ʛʣʠʮʝʨʘʣʜʝʭʠʜ-3-ʬʦʩʬʘʪ-ʜʝʭʠʜʨʦʛʝʥʘʟʘ (GAPDH). 

ɽʚʝʥʪʫʘʣʥʠ ʦʪʢʣʦʥʝʥʠʷ ʩʘ ʚʟʝʪʠ ʧʨʝʜʚʠʜ ʧʨʠ ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʦʪʥʦʩʠʪʝʣʥʠʪʝ 

ʥʠʚʘ ʥʘ ʠʈʅʂ ʟʘ ʦʩʪʝʦʧʦʥʪʠʥ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. 

 

ɹʝʰʝ ʧʨʦʚʝʜʝʥ ʠʤʫʥʦʙʣʦʪ ʩ ʧʨʦʙʠ ʦʪ ʢʦʥʮʝʥʪʨʠʨʘʥʘ ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ, ʟʘ ʜʘ ʩʝ 

ʫʩʪʘʥʦʚʠ ʜʘʣʠ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʢʣʝʪʢʠ ʩʝʢʨʝʪʠʨʘʪ OPN. ɸʣʠʢʚʦʪʥʠ ʯʘʩʪʠ ʦʪ 

ʧʨʦʙʠʪʝ ʙʷʭʘ ʦʙʨʘʙʦʪʝʥʠ ʩ ʪʨʦʤʙʠʥ, ʟʘ ʜʘ ʩʝ ʫʩʪʘʥʦʚʷʪ ʩ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪ 

ʙʘʥʜʦʚʝʪʝ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥʘ ʧʦ ʥʘʩʪʲʧʚʘʱʘʪʘ ʩʧʝʮʠʬʠʯʥʘ ʬʨʘʛʤʝʥʪʘʮʠʷ . ʇʦʣʫʯʝʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.88. ʆʩʪʝʦʧʦʥʪʠʥ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʩʨʝʜʘʪʘ ʥʘ ʩʪʘʙʠʣ-

ʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʧʨʦʠʟʚʦʜʥʠ OPM-2/OPN-a ʠ OPM-2/OPN-b, ʥʦ ʥʝ ʠ ʚ ʩʨʝʜʘʪʘ ʥʘ 

ʥʝʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʢʣʝʪʢʠ OPM-2. ɺ ʧʲʨʚʠʷ ʩʣʫʯʘʡ ʩʝ ʩʝʢʨʝʪʠʨʘ ʠʟʦʬʦʨʤʘʪʘ OPN-a, ʘ 

ʚʲʚ ʚʪʦʨʠʷ ï OPN-b. ɺ ʩʨʝʜʘʪʘ ʥʘ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʧʨʦʠʟʚʦʜʥʠ SAOS-

2/OPN-a ʠ SAOS-2/OPN-b ʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʥʘʣʠʯʠʝ ʥʘ OPN. 

ʅʘ ʬʠʛ. IV.89. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʘʩʪʝʞʥʠ ʢʨʠʚʠ ʟʘ ʢʣʝʪʢʠ OPM-2 ʠ ʟʘ ʪʝʭ-

ʥʠʪʝ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʧʨʦʠʟʚʦʜʥʠ. ʅʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ 

ʨʘʟʣʠʯʠʷ ʚ ʧʨʦʣʠʬʝʨʘʮʠʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ ʢʣʝʪʢʠ. 

OPN (136 bp)

GAPDH

1,0        1,0 7,6 8,4 1,0 1,0 13,5 16,1 - -
ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ

ʥʘ ʠʈʅʂ ʟʘ OPN

OPN-a (216 bp)

OPN-b (174 bp)



IV. ʈʝʟʫʣʪʘʪʠ ï ɺʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ ʚʲʨʭʫ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷ ʝʬʝʢʪ 
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ʌʠʛ. IV .88. ʇʨʦʚʝʨʢʘ ʜʘʣʠ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʩ pOPN-a ʠʣʠ pOPN-b 

ʢʣʝʪʢʠ OPM-2 ʠ SAOS-2 ʩʝʢʨʝʪʠʨʘʪ ʩʲʦʪʚʝʪʥʘʪʘ ʠʟʦʬʦʨʤʘ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥ (ʩʲʦʪʚ. 

OPN-a ʠʣʠ OPN-b) ʚ ʭʨʘʥʠʪʝʣʥʘʪʘ ʩʠ ʩʨʝʜʘ. ʊʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʢʣʝʪʢʠ ʩʘ ʢʫʣʪʠ-

ʚʠʨʘʥʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 2 ʤʝʩʝʮʘ ʚ ʩʝʣʝʢʪʠʨʘʱʘ ʩʨʝʜʘ, ʩʲʜʲʨʞʘʱʘ ʘʥʪʠʙʠʦʪʠʢʘ 

G418. ʉʣʝʜ ʪʦʚʘ ʢʣʝʪʢʠʪʝ ʩʘ ʦʪʛʣʝʞʜʘʥʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 3 ʜʥʠ ʚ ʙʝʟʩʝʨʫʤʥʘ ʩʨʝ-

ʜʘ Opti -MEMÈ I ʠ ʦʪ ʥʝʷ ʝ ʠʟʚʣʝʯʝʥ ʧʨʦʪʝʠʥʦʚ ʢʦʥʮʝʥʪʨʘʪ. ʊʦʡ ʝ ʧʦʜʣʦʞʝʥ ʥʘ ʜʝ-

ʥʘʪʫʨʘʮʠʷ ʠ ʝ ʘʥʘʣʠʟʠʨʘʥ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. ɸʣʠʢʚʦʪʥʠ ʯʘʩʪʠ ʦʪ ʧʨʦʙʠʪʝ ʩʘ ʦʙʨʘ-

ʙʦʪʝʥʠ ʩ ʪʨʦʤʙʠʥ ʧʨʝʜʠ ʜʝʥʘʪʫʨʠʨʘʥʝʪʦ, ʟʘ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʧʝʮʠʬʠʯʥʦʪʦ ʬʨʘʛ-

ʤʝʥʪʠʨʘʥʝ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥʘ. 

 

 

 

 

ʌʠʛ. IV .89. ʈʘʩʪʝʞʥʠ ʢʨʠʚʠ ʥʘ ʢʣʝʪʢʠ OPM-2 ʠ ʥʘ ʪʝʭʥʠʪʝ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠ-

ʨʘʥʠ ʧʨʦʠʟʚʦʜʥʠ OPM-2/pcDNA3.1(+), OPM-2/OPN-a ʠ OPM-2/OPN-b. ʂʣʝʪʢʠʪʝ 

ʩʘ Ăʟʘʩʘʜʝʥʠò ʧʨʠ ʥʘʯʘʣʥʘ ʛʲʩʪʦʪʘ 2.10
5
/ml ʠ ʩʘ ʙʨʦʝʥʠ ʥʘ ʚʩʝʢʠ 24 ʯʘʩʘ ʜʦ 96-ʠʷ 

ʯʘʩ. ʂʨʠʚʠʪʝ ʩʘ ʧʦʣʫʯʝʥʠ ʩʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʥʘ ʠʟʭʦʜʥʠʪʝ ʜʘʥʥʠ. 

ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 
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ɹʝʰʝ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʭʠʤʠʦʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ OPM-

2 ʠ ʥʘ ʪʝʭʥʠʪʝ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʧʨʦʠʟʚʦʜʥʠ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʣʝʜ ʪʨʝ-

ʪʠʨʘʥʝ ʩ Erufosine ʠʣʠ ʢʫʨʢʫʤʠʥ ʟʘ 48 ʯʘʩʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.90. ɺʠʞʜʘ ʩʝ, ʯʝ 

ʦʪ ʯʝʪʠʨʠʪʝ ʢʨʠʚʠ, ʦʧʠʩʚʘʱʠ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝ-

ʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʨʫʬʦʟʠʥ, ʥʘʡ-ʚʠʩʦʢʦ ʣʝʞʠ ʪʘʟʠ ʟʘ ʢʣʝʪ-

ʢʠʪʝ OPM-2/OPN-a, ʪ.ʝ. ʪʝ ʩʘ ʥʘʡ-ʤʘʣʢʦ ʯʫʚʩʪʚʠʪʝʣʥʠ. ʇʦ-ʥʠʩʢʦ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʢʨʠʚʘʪʘ 

ʟʘ OPM-2/OPN-b, ʘ ʧʦʜ ʥʝʷ, ʧʨʠʧʦʢʨʠʚʘʱʠ ʩʝ, ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʢʨʠʚʠʪʝ ʟʘ OPM-2 ʠ 

OPM-2/pcDNA3.1(+). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪ-

ʢʠ OPM-2/pcDNA3.1(+) ʠ ʪʘʟʠ ʥʘ OPM-2/OPN-a ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʨʠ 6,25 ʠ 12,5 ÕM Eru-

fosine (P < 0,01), ʘ ʩʲʱʦ ʠ ʧʨʠ 3,13 ÕM Erufosine (P < 0,05). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʨʘʟ-

ʣʠʢʠ ʤʝʞʜʫ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ OPM-2/pcDNA3.1(+) ʠ ʪʘʟʠ ʥʘ OPM-2/OPN-b ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʧʨʠ 6,25 ʠ 12,5 ÕM Erufosine (P < 0,01). ʆʪʯʝʪʝʥʠʪʝ ɯʉ50-ʩʪʦʡʥʦʩʪʠ ʥʘ Eru-

fosine ʟʘ OPM-2, OPM-2/pcDNA3.1(+),OPM-2/OPN-a ʠ OPM-2/OPN-b ʩʘ ʩʲʦʪʚʝʪʥʦ 4,3 

(4,1 - 4,4) ÕM, 4,6 (4,5 - 4,8) ÕM, 6,1 (5,8 - 6,5) ÕM ʠ 5,2 (5,0 - 5,4) ÕM. ʏʝʪʠʨʠʪʝ ʢʨʠʚʠ, 

ʦʧʠʩʚʘʱʠ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ 

ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʫʨʢʫʤʠʥ, ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʝ ʧʨʠʧʦʢʨʠʚʘʪ. ʆʪʯʝʪʝʥʠʪʝ 

ɯʉ50-ʩʪʦʡʥʦʩʪʠ ʟʘ OPM-2, OPM-2/pcDNA3.1(+),OPM-2/OPN-a ʠ OPM-2/OPN-b ʩʲʱʦ ʩʘ 

ʤʥʦʛʦ ʙʣʠʟʢʠ ʠ ʩʘ ʩʲʦʪʚʝʪʥʦ 6,1 (5,9 - 6,2) ÕM, 5,8 (5,7 - 6,0) ÕM, 5,7 (5,5 - 5,9) ÕM ʠ 5,5 

(5,4 - 5,7) ÕM. 

ʅʘ ʬʠʛ. IV.91. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠʪʝ ʩ 

As2O3 ʠʣʠ ʤʝʣʬʘʣʘʥ ʟʘ 48 ʯʘʩʘ. ɺʠʞʜʘ ʩʝ, ʯʝ ʯʝʪʠʨʠʪʝ ʢʨʠʚʠ, ʦʧʠʩʚʘʱʠ ʟʘʚʠʩʠʤʦʩʪʪʘ 

ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ As2O3, ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʝ ʧʨʠʧʦʢʨʠʚʘʪ. ʅʷʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ 

ʤʝʞʜʫ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ OPM-2/pcDNA3.1(+), ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʠ ʢʣʝʪʢʠ OPM-

2/OPN-a ʠ OPM-2/OPN-b ï ʦʪ ʜʨʫʛʘ. ʋʩʪʘʥʦʚʝʥʠʪʝ ɯʉ50-ʩʪʦʡʥʦʩʪʠ ʥʘ As2O3 ʟʘ OPM-2, 

OPM-2/pcDNA3.1(+),OPM-2/OPN-a ʠ OPM-2/OPN-b ʩʘ ʩʲʦʪʚʝʪʥʦ 0,76 (0,72 - 0,81) ÕM, 

0,65 (0,61 - 0,68) ÕM, 0,59 (0,56 - 0,62) ÕM ʠ 0,62 (0,59 - 0,66) ÕM. ʏʝʪʠʨʠʪʝ ʢʨʠʚʠ, 

ʦʧʠʩʚʘʱʠ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ 

ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ Melphalan, ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʝ ʧʨʠʧʦʢʨʠʚʘʪ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤa ʨʘʟʣʠʢa ʤʝʞʜʫ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ OPM-2/pcDNA3.1(+) ʠ ʪʘʟʠ ʥʘ OPM-2/OPN-

a ʠʣʠ OPM-2/OPN-b ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʩʘʤʦ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 6,25 ÕM Melphalan (P < 0,05), 

ʧʨʠ ʢʦʷʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʤʘʣʢʦ ʧʦ-ʚʠʩʦʢʘ ʭʠʤʠʦʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʥʘ OPM-

2/OPN-a ʠ OPM-2/OPN-b. ʆʪʯʝʪʝʥʠʪʝ ɯʉ50-ʩʪʦʡʥʦʩʪʠ ʥʘ Melphalan ʟʘ OPM-2, OPM-
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2/pcDNA3.1(+),OPM-2/OPN-a ʠ OPM-2/OPN-b ʩʘ ʩʲʦʪʚʝʪʥʦ 15,0 (14,5 - 15,6) ÕM, 14,7 

(14,2 - 15,2) ÕM, 13,1 (12,3 - 14,0) ÕM ʠ 14,2 (13,4 - 15,1) ÕM. 

 

 

ʌʠʛ. IV .90. ɺʣʠʷʥʠʝ ʥʘ ʟʘʩʠʣʝʥʘʪʘ ʝʥʜʦʛʝʥʥʘ ʧʨʦʜʫʢʮʠʷ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥ ʚʲʨʭʫ 

ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ OPM-2 ʢʲʤ ʮʠʪʦʪʦʢʩʠʯʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ Erufosine 

(ʛʦʨʥʘʪʘ ʛʨʘʬʠʢʘ) ʠʣʠ ʢʫʨʢʫʤʠʥ (ʜʦʣʥʘʪʘ ʛʨʘʬʠʢʘ). ʇʦʤʝʞʜʫ ʩʠ ʩʘ ʩʨʘʚʥʝʥʠ 

Ăʩʪʘʥʜʘʨʪʥʠò ʢʣʝʪʢʠ OPM-2 ʠ ʪʝʭʥʠʪʝ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʧʨʦʠʟʚʦʜʥʠ 

OPM-2/pcDNA3.1(+), OPM-2/OPN-a ʠ OPM-2/OPN-b. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ-

ʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 48-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝʪʠ-

ʨʘʥʝ ʩ ɽrufosine ʠʣʠ ʢʫʨʢʫʤʠʥ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ 

ʩʧʨʷʤʦ ʩʦ̡ʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ 

ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡʥʦʩʪʠ ʩ 95%-

ʜʦʚʝʨʠʪʝʣʥʠ ʠʥʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ 

ʦʪʢʣʦʥʝʥʠʷ. ʅʘʣʠʯʠʝʪʦ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʩʧʨʷʤʦ ʨʝʟʫʣʪʘʪʠʪʝ 

ʟʘ ʢʣʝʪʢʠ OPM-2/pcDNA3.1(+) ʝ ʦʙʦʟʥʘʯʝʥʦ ʩʲʩ ʟʚʝʟʜʠʯʢʠ (ʟʘ OPM-2/OPN-a) ʠʣʠ 

ʢʨʲʛʯʝʪʘ (ʟʘ OPM-2/OPN-b). ɽʜʥʘ ʟʚʝʟʜʠʯʢʘ (ʢʨʲʛʯʝ) ʦʪʛʦʚʘʨʷ ʥʘ P < 0,05, ʘ ʜʚʝ ï 

ʥʘ P < 0,01. 

 

0 5 10 15 20 25 30
0

10

20

30

40

50

60

70

80

90

100

110 OPM-2

IC50 = 4,3 (4,1 - 4,4) M

IC50 = 4,6 (4,5 - 4,8) M

OPM-2/OPN-a

OPM-2/OPN-b

OPM-2/pcDNA3.1(+)

IC50 = 6,1 (5,8 - 6,5) M

IC50 = 5,2 (5,0 - 5,4) M

**

**

*

ʂʦʥʮʝʥʪʨʘʮʠʷ ʥʘ Erufosine,M

%
 
ʥ
ʘ
 
ʧ
ʨ
ʝ
ʞ
ʠ
ʚ
ʝ
ʣ
ʠ
ʪ
ʝ
 
ʢ
ʣ
ʝ
ʪ
ʢ
ʠ

0 2 4 6 8 10 12 14 16
0

10

20

30

40

50

60

70

80

90

100

110 OPM-2

IC50 = 6,1 (5,9 - 6,2) M

IC50 = 5,8 (5,7 - 6,0) M

OPM-2/OPN-a

OPM-2/OPN-b

OPM-2/pcDNA3.1(+)

IC50 = 5,7 (5,5 - 5,9) M

IC50 = 5,5 (5,4 - 5,7) M
*

ʂʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʢʫʨʢʫʤʠʥ,M

%
 
ʥ
ʘ
 
ʧ
ʨ
ʝ
ʞ
ʠ
ʚ
ʝ
ʣ
ʠ
ʪ
ʝ
 
ʢ
ʣ
ʝ
ʪ
ʢ
ʠ



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 

268 
 

 

ʌʠʛ. IV .91. ɺʣʠʷʥʠʝ ʥʘ ʟʘʩʠʣʝʥʘʪʘ ʝʥʜʦʛʝʥʥʘ ʧʨʦʜʫʢʮʠʷ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥ ʚʲʨʭʫ 

ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ OPM-2 ʢʲʤ ʮʠʪʦʪʦʢʩʠʯʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ As2O3 (ʛʦʨ-

ʥʘʪʘ ʛʨʘʬʠʢʘ) ʠʣʠ Melphalan (ʜʦʣʥʘʪʘ ʛʨʘʬʠʢʘ). ʇʦʤʝʞʜʫ ʠʤ ʩʘ ʩʨʘʚʥʝʥʠ Ăʩʪʘʥ-

ʜʘʨʪʥʠò ʢʣʝʪʢʠ OPM-2 ʠ ʪʝʭʥʠʪʝ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʧʨʦʠʟʚʦʜʥʠ OPM-

2/pcDNA3.1(+), OPM-2/OPN-a ʠ OPM-2/OPN-b. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧ-

ʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 48-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ 

As2O3 ʠʣʠ Melphalan. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʩʲʦʪ-

ʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘ-

ʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥ-

ʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟ-

ʜʠʯʢʘʪʘ ʦʙʦʟʥʘʯʘʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (P < 0,05) ʤʝʞʜʫ ʨʝʟʫʣʪʘʪʠʪʝ 

ʟʘ ʢʣʝʪʢʠ OPM-2/OPN-a ʠ OPM-2/OPN-b ʠ ʩʲʦʪʚʝʪʥʠʷ ʨʝʟʫʣʪʘʪ ʟʘ ʢʣʝʪʢʠ OPM-

2/pcDNA3.1(+). 

 

ɹʝʰʝ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʤʠʛʨʘʮʠʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʢʣʝʪʢʠ 

OPM-2 ʠ ʥʘ ʪʝʭʥʠʪʝ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʧʨʦʠʟʚʦʜʥʠ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.92. ʅʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ 

ʦʪʜʝʣʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʛʨʫʧʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʙʨʦʷ ʤʠʛʨʠʨʘʣʠ ʢʣʝʪʢʠ. 
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ʌʠʛ. IV .92. ɺʣʠʷʥʠʝ ʥʘ ʟʘʩʠʣʝʥʘʪʘ ʝʥʜʦʛʝʥʥʘ ʧʨʦʜʫʢʮʠʷ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥ ʚʲʨʭʫ 

ʤʠʛʨʘʮʠʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʢʣʝʪʢʠ OPM-2. ʇʦʤʝʞʜʫ ʩʠ ʩʘ ʩʨʘʚʥʝʥʠ Ăʩʪʘʥʜʘʨʪ-

ʥʠò ʢʣʝʪʢʠ OPM-2 ʠ ʪʝʭʥʠʪʝ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʧʨʦʠʟʚʦʜʥʠ OPM-

2/pcDNA3.1(+), OPM-2/OPN-a ʠ OPM-2/OPN-b. ʇʨʝʜʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʤʠʛʨʘʮʠʦʥ-

ʥʠʷ ʝʢʩʧʝʨʠʤʝʥʪ, ʢʣʝʪʢʠʪʝ ʩʘ ʦʪʛʣʝʞʜʘʥʠ ʚ ʙʝʟʩʝʨʫʤʥʘ ʩʨʝʜʘ Opti -MEMÈ I ʚ 

ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 24 ʯʘʩʘ. ʂʘʪʦ ʭʝʤʦʘʪʨʘʢʪʘʥʪ ʝ ʧʦʣʟʚʘʥ ʬʝʪʘʣʝʥ ʪʝʣʝʰʢʠ ʩʝʨʫʤ 

(FBS), ʜʦʙʘʚʝʥ ʚ ʜʦʣʥʠʷ ʢʦʤʧʘʨʪʠʤʝʥʪ ʥʘ ʤʠʛʨʘʮʠʦʥʥʘʪʘ ʧʦʩʪʘʥʦʚʢʘ (10% ʢʨʘʡ-

ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ). ʆʪʥʦʩʠʪʝʣʥʠʷʪ ʙʨʦʡ ʥʘ ʤʠʛʨʠʨʘʣʠʪʝ ʟʘ 12 ʯʘʩʘ ʢʣʝʪʢʠ ʝ ʦʧʨʝ-

ʜʝʣʝʥ ʬʣʫʦʨʦʤʝʪʨʠʯʥʦ, ʩʣʝʜ ʦʮʚʝʪʷʚʘʥʝʪʦ ʠʤ ʩ ʙʘʛʨʠʣʦʪʦ CellTiter -BlueÈ. ɹʨʦʷʪ 

ʥʘ ʤʠʛʨʠʨʘʣʠʪʝ ʢʣʝʪʢʠ OPM-2 ʚ ʥʝʩʪʠʤʫʣʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ ʝ ʧʨʠʝʪ ʟʘ 

100% ʠ ʩʧʨʷʤʦ ʥʝʛʦ ʩʘ ʠʟʯʠʩʣʝʥʠ ʤʠʛʨʠʨʘʣʠʪʝ ʢʣʝʪʢʠ ʚ ʦʩʪʘʥʘʣʠʪʝ ʢʦʥʪʨʦʣʥʠ ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʛʨʫʧʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ 

ʦʪʢʣʦʥʝʥʠʷ. 

 

ɸʬʠʥʠʪʝʪʲʪ ʥʘ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠʪʝ ʧʨʦʠʟʚʦʜʥʠ ʥʘ OPM-2 ʜʘ ʘʜʭʝʨʠʨʘʪ ʢʲʤ 

ʤʦʥʦʩʣʦʡ ʦʪ ʦʩʪʝʦʙʣʘʩʪʥʠ ʢʣʝʪʢʠ SAOS-2 ʥʝ ʩʝ ʨʘʟʣʠʯʘʚʘ ʩʲʱʝʩʪʚʝʥʦ ʦʪ ʪʦʟʠ ʥʘ ʠʟʭʦʜ-

ʥʠʪʝ ʢʣʝʪʢʠ OPM-2 (ʦʧʠʩʘʥʦ ʧʦʜʨʦʙʥʦ ʚ ʪ. 1.3.2.). 

 

3.3. ɺʣʠʷʥʠʝ ʥʘ ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʦʪ ʢʣʝʪʢʠ SAOS-2 

ɹʝʰʝ ʠʟʩʣʝʜʚʘʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʦʪ ʢʣʝʪʢʠ SAOS-2 ʚʲʨʭʫ ʭʠ-

ʤʠʦʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-266, OPM-2 ʠ RPMI-8226. 

ʂʦʥʜʠʮʠʦʥʠʨʘʥʘʪʘ ʩʨʝʜʘ (ʦʟʥʘʯʘʚʘʥʘ ʟʘ ʢʨʘʪʢʦʩʪ ʢʘʪʦ SAOS-2 CM) ʠ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝ-

ʱʝʩʪʚʘ ʙʷʭʘ ʧʨʠʣʘʛʘʥʠ ʝʜʥʦʚʨʝʤʝʥʥʦ, ʧʨʠ ʦʙʱʦ ʚʨʝʤʝ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ 72 ʯʘʩʘ. ʇʦʣʫʯʝ-

ʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʣʝʜ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Erufosine ʠ SAOS-2 CM  ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ 

ʥʘ ʬʠʛ. IV.93. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩʲʩ SAOS-2 CM ʢʣʝʪʢʠ OPM-2, ʢʨʠʚʘʪʘ,  
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 ʌʠʛ. IV .93. ɺʣʠʷʥʠʝ ʥʘ ʢʦʥʜʠ-

ʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʦʪ ʢʣʝʪʢʠ 

SAOS-2 (ʦʟʥʘʯʝʥʘ ʟʘ ʢʨʘʪʢʦʩʪ 

ʢʘʪʦ SAOS-2 CM) ʚʲʨʭʫ ʮʠʪʦ-

ʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ 

Erufosine ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ 

ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-266 (ʛʦʨʝ), 

ʆPM-2 (ʧʦ ʩʨʝʜʘʪʘ) ʠ RPMI-

8226 (ʜʦʣʫ). ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ 

ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ 

ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 

72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝ-

ʪʠʨʘʥʝ ʩ Erufosine, ʧʨʠʣʦʞʝʥ 

ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʝʜʥʦʚʨʝ-

ʤʝʥʥʦ ʩʲʩ SAOS-2 CM. ʆʙʝʤʲʪ 

ʥʘ ʠʟʧʦʣʟʚʘʥʘʪʘ SAOS-2 CM ʝ 

ʪʘʢʲʚ, ʯʝ ʜʘ ʩʝ ʧʦʣʫʯʠ ʨʘʟʨʝʞ-

ʜʘʥʝ 1:1 ʩʲʩ ʩʨʝʜʘʪʘ, ʚ ʢʦʷʪʦ ʩʘ 

ʦʪʛʣʝʞʜʘʥʠ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪ-

ʢʠ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ 

ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʩʲ-

ʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ ʝʨʫ-

ʬʦʟʠʥ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 

100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠ-

ʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜ-

ʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-

ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ 

ʠʥʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ 

ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨ-

ʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ 

ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʩʧʨʷʤʦ ʩʲʦʪ-

ʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩʲʩ 

SAOS-2 CM ʧʨʦʙʘ (P < 0,01). 

ʅʘʣʠʯʠʝʪʦ ʥʘ ʘʥʪʘʛʦʥʠʟʲʤ 

(ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ, 

ʪʨʝʪʠʨʘʥʠ ʩ ʢʦʤʙʠʥʘʮʠ̫ʪʘ Ó 

1,3 Ĭ ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ 

ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ ʩʲʩ 

ʩʲʱʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ Erufo-

sine) ʝ ʦʟʥʘʯʝʥʦ ʩ ʙʫʢʚʘʪʘ ɸ. 
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ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ 

ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʨʫʬʦʟʠʥ, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠ-

ʨʘʥʠʪʝ ʩʲʩ SAOS-2 CM ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ 2,5, 5 ʠ 10 ÕM 

Erufosine (P < 0,01), ʢʘʪʦ ʚ ʧʦʩʣʝʜʥʠʪʝ ʜʚʘ ʩʣʫʯʘʷ ʝ ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʷʤʘ, ʟʘ ʜʘ ʦʪʛʦʚʦʨʠ 

ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ 

ʢʣʝʪʢʠ OPM-2 ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 5 ÕM ʝʨʫʬʦʟʠʥ ʝ 59,0% ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ SAOS-2 CM ʠ 

41,6% ʚ ʦʪʩʲʩʪʚʠʝʪʦ Ҁ, ʘ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 10 ÕM ʝʨʫʬʦʟʠʥ ʝ 27,4% ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ 

SAOS-2 CM ʠ 13,5% ʚ ʦʪʩʲʩʪʚʠʝʪʦ Ҁ. ʆʪʯʝʪʝʥʘʪʘ ɯʉ50 ʥʘ Erufosine ʟʘ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠ-

ʥʠʷ ʝ 6,0 (5,7 - 6,4) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ SAOS-2 CM ʠ 4,2 (4,0 - 4,4) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ 

Ҁ. ʇʨʠ ʢʣʝʪʢʠ RPMI-8226 ʧʲʢ ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ 

ʥʘ 3,13 ÕM ʝʨʫʬʦʟʠʥ, ʢʦʛʘʪʦ ʧʦʣʦʚʠʥʘʪʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ ʥʘ ʢʣʝʪʢʠʪʝ ʩʝ ʩʲʩʪʦʠ ʦʪ 

SAOS-2 CM (P < 0,01). ɯʉ50 ʥʘ Erufosine ʟʘ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʝ 7,0 (6,4 - 7,7) ÕM ʚ 

ʧʨʠʩʲʩʪʚʠʝ ʥʘ SAOS-2 CM ʠ 8,6 (8,1 - 9,2) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ Ҁ. ʇʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩʲʩ 

SAOS-2 CM ʢʣʝʪʢʠ U-266, ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ 

ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʨʫʬʦʟʠʥ, ʩʝ ʧʨʠʧʦʢʨʠʚʘ ʩʲʩ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ 

ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩʲʩ SAOS-2 CM ʢʣʝʪʢʠ, ʪ.ʝ. ʚ ʩʣʫʯʘʷ SAOS-2 CM ʥʝ ʧʦʚʣʠʷʚʘ 

ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʝʨʫʬʦʟʠʥʘ. ɯʉ50 ʥʘ Erufosine ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ U-266 ʝ 10,0 

(9,5 - 10,5) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ SAOS-2 CM ʠ 9,6 (9,1 - 10,2) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ Ҁ. 

ʅʘ ʬʠʛ. IV.94. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʣʦʞʝʥʠʝ 

ʥʘ ʢʫʨʢʫʤʠʥ ʠ SAOS-2 CM ʚʲʨʭʫ ʢʣʝʪʢʠ OPM-2. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩʲʩ 

SAOS-2 CM ʢʣʝʪʢʠ, ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ 

ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʫʨʢʫʤʠʥ, ʣʝʞʠ ʤʘʣʢʦ ʧʦ-

ʥʠʩʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩʲʩ SAOS-2 CM ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ 6,25 ʠ 12,5 ÕM ʢʫʨʢʫʤʠʥ (P < 0,01 ʚ ʧʲʨʚʠʷ ʩʣʫʯʘʡ ʠ < 0,05 ʚʲʚ 

ʚʪʦʨʠʷ). ɯʉ50 ʥʘ ʢʫʨʢʫʤʠʥʘ ʟʘ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʝ 8,8 (8,4 - 9,3) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ 

SAOS-2 CM ʠ 10,6 (8,0 - 14,1) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ Ҁ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Melphalan ʠ SAOS-2 CM  

ʚʲʨʭʫ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.95. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩʲʩ 

SAOS-2 CM ʢʣʝʪʢʠ RPMI-8226, ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ 

ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʣʬʘʣʘʥ, ʣʝʞʠ 

ʧʦ-ʥʠʩʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩʲʩ SAOS-2 CM ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ 6,25, 12,5 ʠ 25 ÕM Melphalan (P < 0,01), ʢʘʪʦ ʚ ʧʦʩʣʝʜʥʠʷ 

ʩʣʫʯʘʡ ʝ ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʷʤʘ, ʟʘ ʜʘ ʦʪʛʦʚʦʨʠ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʩʠʥʝʨʛʠʩʪʠʯʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ RPMI-8226 ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 25 ÕM  
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ʌʠʛ. IV .94. ɺʣʠʷʥʠʝ ʥʘ ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʦʪ ʢʣʝʪʢʠ SAOS-2 (ʦʟʥʘʯʝʥʘ ʟʘ 

ʢʨʘʪʢʦʩʪ ʢʘʪʦ SAOS-2 CM) ʚʲʨʭʫ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʢʫʨʢʫʤʠʥ 

ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʆPM-2. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ 

ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ ʢʫʨʢʫʤʠʥ, 

ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩʲʩ SAOS-2 CM. ʆʙʝʤʲʪ ʥʘ ʠʟʧʦʣʟʚʘ-

ʥʘʪʘ SAOS-2 CM ʝ ʪʘʢʲʚ, ʯʝ ʜʘ ʩʝ ʧʦʣʫʯʠ ʨʘʟʨʝʞʜʘʥʝ 1:1 ʩʲʩ ʩʨʝʜʘʪʘ, ʚ ʢʦʷʪʦ ʩʘ 

ʦʪʛʣʝʞʜʘʥʠ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ 

ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ ʢʫʨʢʫʤʠʥ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ʉʣʝʜ ʥʝ-

ʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡʥʦʩʪʠ 

ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥ-

ʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ 

ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩʲʩ SAOS-2 CM ʧʨʦʙʘ. ɽʜʥʘ ʟʚʝʟʜʠʯʢʘ ʦʪʛʦʚʘʨʷ 

ʥʘ P < 0,05, ʘ ʜʚʝ ï ʥʘ P < 0,01. 

 

ʤʝʣʬʘʣʘʥ ʝ 51,6% ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ SAOS-2 CM ʠ 79,9% ʚ ʦʪʩʲʩʪʚʠʝʪʦ Ҁ. ʆʪʯʝʪʝʥʘʪʘ 

ɯʉ50 ʥʘ Melphalan ʟʘ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʝ 19,3 (17,4 - 21,5) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ SAOS-

2 CM ʠ 30,8 (28,2 - 33,7) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ Ҁ. ʇʨʠ ʢʣʝʪʢʠ U-266 ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ 

SAOS-2 CM ʚʦʜʠ ʜʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʤʝʣʬʘʣʘʥʘ (P < 0,05 ʧʨʠ 

3,13 ʠ 12,5 ÕM Melphalan; P < 0,01 ʧʨʠ 6,25 ÕM Melphalan). ɯʉ50 ʥʘ Melphalan ʟʘ ʪʘʟʠ 

ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʝ 14,5 (13,9 - 15,1) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ SAOS-2 CM ʠ 12,7 (11,9 - 13,5) 

ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ Ҁ. ʇʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩʲʩ SAOS-2 CM ʢʣʝʪʢʠ OPM-2, ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷ-

ʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ 

ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʣʬʘʣʘʥ, ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʝ ʧʨʠʧʦʢʨʠʚʘ ʩʲʩ ʩʲʦʪʚʝʪʥʘʪʘ 

ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩʲʩ SAOS-2 CM ʢʣʝʪʢʠ, ʪ.ʝ. ʚ ʩʣʫʯʘʷ SAOS-2 CM ʥʝ ʧʦʚʣʠʷʚʘ 

ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʤʝʣʬʘʣʘʥʘ. ɯʉ50 ʥʘ Melphalan ʟʘ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʝ 23,8 

(21,4 - 26,5) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ SAOS-2 CM ʠ 24,9 (20,9 - 29,6) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ Ҁ. 
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ʌʠʛ. IV .95. ɺʣʠʷʥʠʝ ʥʘ ʢʦʥʜʠ-

ʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʦʪ ʢʣʝʪʢʠ 

SAOS-2 (ʦʟʥʘʯʝʥʘ ʟʘ ʢʨʘʪʢʦʩʪ 

ʢʘʪʦ SAOS-2 CM) ʚʲʨʭʫ ʮʠʪʦ-

ʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ 

Melphalan ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ 

ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-266 (ʛʦʨʝ), 

ʆPM-2 (ʧʦ ʩʨʝʜʘʪʘ) ʠ RPMI-

8226 (ʜʦʣʫ). ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ 

ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ 

ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 

72-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝ-

ʪʠʨʘʥʝ ʩ Melphalan, ʧʨʠʣʦʞʝʥ 

ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʝʜʥʦʚʨʝ-

ʤʝʥʥʦ ʩʲʩ SAOS-2 CM. ʆʙʝʤʲʪ 

ʥʘ ʠʟʧʦʣʟʚʘʥʘʪʘ SAOS-2 CM ʝ 

ʪʘʢʲʚ, ʯʝ ʜʘ ʩʝ ʧʦʣʫʯʠ ʨʘʟʨʝʞ-

ʜʘʥʝ 1:1 ʩʲʩ ʩʨʝʜʘʪʘ, ʚ ʢʦʷʪʦ ʩʘ 

ʦʪʛʣʝʞʜʘʥʠ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪ-

ʢʠ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ 

ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʩʲ-

ʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ ʤʝʣ-

ʬʘʣʘʥ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 

100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠ-

ʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʝʜʩ-

ʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡ-

ʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ 

ʠʥʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ 

ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨ-

ʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ 

ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʩʧʨʷʤʦ ʩʲʦʪ-

ʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩʲʩ 

SAOS-2 CM ʧʨʦʙʘ. ɽʜʥʘ ʟʚʝʟ-

ʜʠʯʢʘ ʦʪʛʦʚʘʨʷ ʥʘ P < 0,05, ʘ 

ʜʚʝ ï ʥʘ P < 0,01. ʅʘʣʠʯʠʝʪʦ ʥʘ 

ʩʠʥʝʨʛʠʟʲʤ (ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ 

ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʦʤʙʠ-

ʥʘʮʠ̫ʪʘ Ò 0,7 Ĭ ʧʨʝʞʠʚʷʝʤʦʩʪ 

ʥʘ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ 

ʩʲʩ ʩʲʱʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ Mel-

phalan) ʝ ʦʟʥʘʯʝʥʦ ʩ ʙʫʢʚʘʪʘ S. 
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3.4. ɺʣʠʷʥʠʝ ʥʘ ʬʠʙʨʦʥʝʢʪʠʥ 

ɹʝʰʝ ʠʟʩʣʝʜʚʘʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʬʠʙʨʦʥʝʢʪʠʥʘ ʚʲʨʭʫ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ 

Erufosine ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-266, OPM-2 ʠ RPMI-8226. ʌʠʙʨʦʥʝʢ-

ʪʠʥʲʪ ʙʝʰʝ ʧʨʠʣʘʛʘʥ ʚ ʢʨʘʡʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 5 mg/ml, ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʝʨʫʬʦʟʠʥʘ. ʇʦ-

ʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ (ʦʪʯʝʪʝʥʠ ʥʘ 72-ʠʷ ʯʘʩ) ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.96. ɺʠʞʜʘ ʩʝ, ʯʝ 

ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ ʬʠʙʨʦʥʝʢʪʠʥ ʢʣʝʪʢʠ U-266, ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ 

ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʝʨʫʬʦʟʠʥ, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ ʬʠʙʨʦʥʝʢʪʠʥ ʢʣʝʪ-

ʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʧʨʠ 6,25, 12,5 ʠ 25 ÕM Erufosine (P < 0,01), ʘ ʩʲ-

ʱʦ ʠ ʧʨʠ 3,13 ÕM Erufosine (P < 0,05). ʆʪʯʝʪʝʥʘʪʘ ɯʉ50 ʥʘ Erufosine ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ 

U-266 ʝ 16,1 (15,6 - 16,7) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʬʠʙʨʦʥʝʢʪʠʥ ʠ 12,8 (12,3 - 13,3) ÕM ʚ ʦʪ-

ʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʢʣʝʪʢʠ OPM-2 ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʬʠʙʨʦʥʝʢʪʠʥ ʚʦʜʠ ʜʦ ʩʣʘʙʦ ʧʦʥʠʞʘ-

ʚʘʥʝ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʝʨʫʬʦʟʠʥʘ (P < 0,05 ʧʨʠ 1,56, 3,13 ʠ 12,5 ÕM Erufosine). 

ɯʉ50 ʥʘ Erufosine ʟʘ ʪʘʟʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʝ 4,9 (4,7 - 5,2) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʬʠʙʨʦʥʝʢ-

ʪʠʥ ʠ 4,6 (4,4 - 4,7) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ ʬʠʙʨʦʥʝʢʪʠʥ ʢʣʝʪʢʠ 

RPMI-8226, ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ 

ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʨʫʬʦʟʠʥ, ʩʝ ʧʨʠʧʦʢʨʠʚʘ ʩʲʩ ʩʲʦʪʚʝʪ-

ʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ ʬʠʙʨʦʥʝʢʪʠʥ ʢʣʝʪʢʠ, ʪ.ʝ. ʚ ʩʣʫʯʘʷ ʬʠʙʨʦʥʝʢʪʠʥʲʪ ʥʝ ʧʦ-

ʚʣʠʷʚʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʝʨʫʬʦʟʠʥʘ. ɯʉ50 ʥʘ Erufosine ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ RPMI-

8226 ʝ 6,6 (6,4 - 6,8) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʬʠʙʨʦʥʝʢʪʠʥ ʠ 6,3 (6,1 - 6,6) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ 

ʤʫ. 

 

3.5. ɺʣʠʷʥʠʝ ʥʘ MEK 1/2 

ʇʲʨʚʦʥʘʯʘʣʥʦ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʠʥʭʠʙʠʨʘʥʝ ʥʘ MEK1/2 ʚʲʨʭʫ ʧʨʦ-

ʣʠʬʝʨʘʮʠʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʦʪ ʪʨʠʪʝ ʣʠʥʠʠ. ʂʣʝʪʢʠʪʝ ʙʷʭʘ ʪʨʝʪʠ-

ʨʘʥʠ ʟʘ 48 ʯʘʩʘ ʩ ʠʥʭʠʙʠʪʦʨʘ U0126 ʚ ʢʦʥʮʝʥʪʨʘʮʠʷ 10 ÕM. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.97. ʅʘʙʣʶʜʘʚʘ ʩʝ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʠ ʧʨʠ ʪʨʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠ-

ʥʠʠ. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʩʧʨʷʤʦ ʥʝʪʨʝʪʠʨʘʥʘʪʘ ʢʦʥʪʨʦʣʘ ʝ 79,0%, 80,5% ʠʣʠ 

89,6%, ʩʲʦʪʚʝʪʥʦ ʟʘ ʢʣʝʪʢʠ U-266, OPM-2 ʠ RPMI-8226. 

ɹʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʢʦʤʙʠʥʘʮʠʦʥʥʠʪʝ ʮʠʪʦʪʦʢʩʠʯʥʠ ʝʬʝʢʪʠ ʩʣʝʜ ʝʜʥʦʚʨʝʤʝʥʥʦ ʪʨʝʪʠ-

ʨʘʥʝ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʩ U0126 ʠ Erufosine ʟʘ 48 ʯʘʩʘ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜ-

ʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.98. ɺʠʞʜʘ ʩʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ U0126 ʢʣʝʪʢʠ U-266, ʢʨʠʚʘʪʘ, ʠʟ- 
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ʌʠʛ. IV .96. ɺʣʠʷʥʠʝ ʥʘ ʬʠʙ-

ʨʦʥʝʢʪʠʥ ʚʲʨʭʫ ʮʠʪʦʪʦʢ-

ʩʠʯʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ 

Erufosine ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠ-

ʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-266 

(ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝʜʘʪʘ) ʠ 

RPMI -8226 (ʜʦʣʫ). ʇʨʝʞʠ-

ʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧ-

ʨʝʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ 

Mosmann, ʥʘ 72-ʠʷ ʯʘʩ ʩʣʝʜ 

ʝʜʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ 

ɽrufosine, ʧʨʠʣʦʞʝʥ ʩʘʤʦʩ-

ʪʦʪ̫ʝʣʥʦ ʠʣʠ ʝʜʥʦʚʨʝʤʝʥʥʦ 

ʩ 5 mg/ml ʬʠʙʨʦʥʝʢʪʠʥ. 

ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ 

ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ 

ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ 

ʝʨʫʬʦʟʠʥ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ 

ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝ-

ʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝ-

ʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ 

ʠ IC50-ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦ-

ʚʝʨʠʪʝʣʥʠ ʠʥʪʝʨʚʘʣʠ. ɿʘ 

ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ 

ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ 

ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ 

ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʩʧʨʷʤʦ 

ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ 

ʬʠʙʨʦʥʝʢʪʠʥ ʧʨʦʙʘ. ɽʜʥʘ 

ʟʚʝʟʜʠʯʢʘ ʦʪʛʦʚʘʨʷ ʥʘ P < 

0,05, ʘ ʜʚʝ ï ʥʘ P < 0,01. 
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ʌʠʛ. IV .97. ʎʠʪʦʪʦʢʩʠʯʥʦʩʪ ʥʘ U0126 (ʠʥʭʠʙʠʪʦʨ ʥʘ MEK 1/2) ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠʪʝ 

ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-266, ʆPM-2 ʠ RPMI -8226. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝ-

ʜʝʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 48-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ 10 

ÕM U0126. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝ-

ʪʨʝʪʠʨʘʥʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ 

ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʨʘʟʣʠ-

ʢʠ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʢʦʥʪʨʦʣʘ. ɽʜʥʘ ʟʚʝʟʜʠʯʢʘ ʦʪʛʦʚʘʨʷ ʥʘ P < 

0,01, ʘ ʜʚʝ ï ʥʘ P < 0,001. 

 

ʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ 

ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʨʫʬʦʟʠʥ, ʣʝʞʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠ-

ʨʘʥʠʪʝ ʩ U0126 ʢʣʝʪʢʠ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 6,25, 12,5, 25 ʠ 50 ÕM Erufosine ʨʘʟʣʠʢʠʪʝ ʩʘ 

ʦʩʦʙʝʥʦ ʛʦʣʝʤʠ ʠ ʦʪʛʦʚʘʨʷʪ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʝ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ: 98,9% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 6,25 ÕM Erufosine ʠ 10 

ÕM U0126 ʠ 74,3% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 6,25 ÕM Erufosine; 76,8% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 

12,5 ÕM Erufosine ʠ 10 ÕM U0126 ʠ 44,9% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 12,5 ÕM Erufosine; 

50,0% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 25 ÕM Erufosine ʠ 10 ÕM U0126 ʠ 22,2% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 

25 ÕM Erufosine; 20,2% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 50 ÕM Erufosine ʠ 10 ÕM U0126 ʠ 13,7% ʩʣʝʜ 

ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 50 ÕM Erufosine (P < 0,01 ʚʲʚ ʚʩʠʯʢʠ ʩʣʫʯʘʠ). ɯʉ50 ʥʘ Erufosine ʟʘ ʢʣʝ-

ʪʲʯʥʘʪʘ ʣʠʥʠʷ U-266 ʝ 24,8 (23,5 - 26,2) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ U0126 ʠ 11,7 (11,1 - 12,2) 

ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʢʣʝʪʢʠ RPMI-8226 ʩʲʱʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪʩʣʘʙʚʘʥʝ ʥʘ ʮʠʪʦ-

ʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʝʨʫʬʦʟʠʥʘ ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ U0126 (P < 0,01 ʧʨʠ 6,25 ʠ 12,5 ÕM Eru-

fosine). ʈʘʟʣʠʢʠʪʝ ʚ ʝʬʝʢʪʠʪʝ ʩʘ ʛʦʣʝʤʠ ʠ ʦʪʛʦʚʘʨʷʪ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʘʥʪʘʛʦ-

ʥʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ: 78,7% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 

6,25 ÕM Erufosine ʠ 10 ÕM U0126 ʠ 35,3% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 6,25 ÕM Erufosine; 

35,5% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 12,5 ÕM Erufosine ʠ 10 ÕM U0126 ʠ 9,1% ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩʘʤʦ ʩ 

12,5 ÕM Erufosine. ɯʉ50 ʥʘ Erufosine ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ RPMI-8226 ʝ 10,0 (9,6 - 10,3)  
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ʌʠʛ. IV .98. ɺʣʠʷʥʠʝ ʥʘ U0126 

(ʠʥʭʠʙʠʪʦʨ ʥʘ MEK 1/2) ʚʲʨʭʫ 

ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ 

ʥʘ Erufosine ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠ-

ʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-266 

(ʛʦʨʝ), ʆPM-2 (ʧʦ ʩʨʝʜʘʪʘ) ʠ 

RPMI -8226 (ʜʦʣʫ). ʇʨʝʞʠʚʷʝ-

ʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝ-

ʣʝʥʘ ʧʦ ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mos-

mann, ʥʘ 48-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦ-

ʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ ɽrufosine, 

ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ 

ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ 10 ÕM U0126. 

ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ 

ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʩʲ-

ʦʪʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ 

ʝʨʫʬʦʟʠʥ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 

100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠ-

ʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫʯʝʥʠ 

ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-

ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ 

ʠʥʪʝʨʚʘʣʠ. ɿʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ 

ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨ-

ʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. ɿʚʝʟʜʠʯʢʠʪʝ 

ʦʙʦʟʥʘʯʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʩʧʨʷʤʦ ʩʲʦʪ-

ʚʝʪʥʘʪʘ ʥʝʪʨʝʪʠʨʘʥʘ ʩ U0126 

ʧʨʦʙʘ (P < 0,01). ʅʘʣʠʯʠʝʪʦ ʥʘ 

ʘʥʪʘʛʦʥʠʟʲʤ (ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ 

ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʢʦʤʙʠ-

ʥʘʮʠ̫ʪʘ Ó 1,3 Ĭ ʧʨʝʞʠʚʷʝʤʦʩʪ 

ʥʘ ʢʣʝʪʢʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ 

ʩʲʩ ʩʲʱʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ Eru-

fosine) ʝ ʦʟʥʘʯʝʥʦ ʩ ʙʫʢʚaʪʘ ɸ. 

ʅʘʣʠʯʠʝʪʦ ʥʘ ʩʠʥʝʨʛʠʟʲʤ 

(ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ, 

ʪʨʝʪʠʨʘʥʠ ʩ ʢʦʤʙʠʥʘʮʠʷʪʘ Ò 

0,7 Ĭ ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʢʣʝʪʢʠ-

ʪʝ, ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ ʩʲʩ ʩʲʱʘʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ Erufosine) ʝ ʦʟ-

ʥʘʯʝʥʦ ʩ ʙʫʢʚʘʪʘ S. 
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ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ U0126 ʠ 5,4 (5,2 - 5,7) ÕM ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ʇʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ 

U0126 ʢʣʝʪʢʠ OPM-2, ʢʨʠʚʘʪʘ, ʠʟʨʘʟʷʚʘʱʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ 

ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʨʫʬʦʟʠʥ, ʣʝʞʠ ʧʦ-ʥʠʩʢʦ ʦʪ 

ʩʲʦʪʚʝʪʥʘʪʘ ʢʨʠʚʘ ʟʘ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʩ U0126 ʢʣʝʪʢʠ. ʈʘʟʣʠʢʘʪʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ 

ʧʨʠ 3,13 ʠ 6,25 ÕM Erufosine (P < 0,01 ʠ ʚ ʜʚʘʪʘ ʩʣʫʯʘʷ), ʢʘʪʦ ʚʲʚ ʚʪʦʨʠʷ ʩʣʫʯʘʡ ʝ ʜʦʩʪʘ-

ʪʲʯʥʦ ʛʦʣʷʤʘ, ʟʘ ʜʘ ʦʪʛʦʚʦʨʠ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʝ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ OPM-2 ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 6,25 ÕM ʝʨʫʬʦʟʠʥ ʝ 

11,3% ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ U0126 ʠ 21,2% ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʤʫ. ɯʉ50 ʥʘ Erufosine ʟʘ ʪʘʟʠ ʢʣʝ-

ʪʲʯʥʘ ʣʠʥʠʷ ʝ 2,6 (2,5 - 2,7) ÕM ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ U0126 ʠ 3,1 (3,0 - 3,2) ÕM ʚ ʦʪʩʲʩʪʚʠʝ-

ʪʦ ʤʫ. 

ɹʝʰʝ ʠʟʩʣʝʜʚʘʥʘ ʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʢʣʶʯʦʚʠ ʩʠʛʥʘʣʥʠ ʧʨʦʪʝʠʥʠ ʠ ʥʘ 

ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266, OPM-2 ʠ RPMI-8226, ʪʨʝʪʠʨʘʥʠ ʩʘ-

ʤʦʩʪʦʷʪʝʣʥʦ ʩ 10 ÕM U0126 ʟʘ 1 ʯʘʩ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩ 10 ÕM U0126 ʟʘ 1 ʯʘʩ ʠ ʩ ʮʠ-

ʪʦʪʦʢʩʠʯʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʨʫʬʦʟʠʥ ʟʘ ʦʱʝ 16 ʯʘʩʘ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘ-

ʚʝʥʠ ʥʘ ʬʠʛ. IV.99. (ʩʥʠʤʢʠ ʥʘ ʙʣʦʪʦʚʝʪʝ) ʠ ʥʘ ʪʘʙʣʠʮʘ IV.8. (ʜʝʥʩʠʪʦʤʝʪʨʠʯʥʠ ʜʘʥʥʠ). 

ɼʘʥʥʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʧʨʠʣʦʞʝʥ, U0126 ʧʨʝʜʠʟʚʠʢʚʘ ʧʦʚʠʰʝʥʠʝ ʚ ʥʠʚʦ-

ʪʦ ʥʘ p-MEK1/2 (Ser217/221) ʠ ʧʦʥʠʞʝʥʠʝ ʚ ʥʠʚʘʪʘ ʥʘ p-ERK (Thr202/Tyr204), p-

p90RSK (Ser380) ʠ p-MSK1 (Thr581) ʧʨʠ ʚʩʠʯʢʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. ʅʠʚʦʪʦ ʥʘ p-ERK ʩʧʘ-

ʜʘ ʦʢʦʣʦ 2,5 ʧʲʪʠ ʧʨʠ ʢʣʝʪʢʠ U-266 ʠ ʦʢʦʣʦ 3,3 ʧʲʪʠ ʧʨʠ ʢʣʝʪʢʠ OPM-2 ʠ RPMI-8226. 

ɽʨʫʬʦʟʠʥʲʪ, ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ, ʧʨʝʜʠʟʚʠʢʚʘ ʧʦ-ʩʣʘʙʦ ʠʟʨʘʟʝʥʠ ʧʨʦʤʝʥʠ, 

ʩʚʝʞʜʘʱʠ ʩʝ ʜʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ p-p90RSK ʧʨʠ ʢʣʝʪʢʠ OPM-2 ʠ ʥʘ p-MSK1 

ʧʨʠ ʢʣʝʪʢʠ OPM-2 ʠ RPMI-8226, ʢʘʢʪʦ ʠ ʜʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ p-ERK ʠ 

p-p90RSK ʧʨʠ ʢʣʝʪʢʠ RPMI-8226. Erufosine, ʧʨʠʣʦʞʝʥ ʜʦʧʲʣʥʠʪʝʣʥʦ ʩʣʝʜ U0126, ʧʦʜ-

ʩʠʣʚʘ ʧʦʢʘʯʚʘʥʝʪʦ ʥʘ ʥʠʚʦʪʦ ʥʘ p-MEK ʧʨʠ ʢʣʝʪʢʠ U-266 (ʥʘʙʣʶʜʘʚʘʥʦʪʦ ʧʦʢʘʯʚʘʥʝ ʝ 

2 ʧʲʪʠ ʚʤʝʩʪʦ 1,4 ʧʲʪʠ) ʠ ʧʦʪʠʩʢʘ ʧʦʢʘʯʚʘʥʝʪʦ ʥʘ p-MEK ʧʨʠ ʢʣʝʪʢʠ OPM-2 (ʥʘʙʣʶʜʘ-

ʚʘʥʦʪʦ ʧʦʢʘʯʚʘʥʝ ʝ 3,4 ʚʤʝʩʪʦ 15,6 ʧʲʪʠ). U0126 ʥʘʤʘʣʷʚʘ ʥʘʧʦʣʦʚʠʥʘ ʥʠʚʦʪʦ ʥʘ p-Akt 

(Ser473) ʚ ʢʣʝʪʢʠ OPM-2, ʥʦ ʥʝ ʧʦʚʣʠʷʚʘ ʥʠʚʘʪʘ ʤʫ ʚ ʜʨʫʛʠʪʝ ʜʚʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. ʉʣʝʜ 

ʪʨʝʪʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠ OPM-2 ʩ ʝʨʫʬʦʟʠʥ, ʥʠʚʦʪʦ ʥʘ p-Akt ʩʧʘʜʘ ʧʦʜ ʧʨʘʛʘ ʥʘ ʦʪʢʨʠʚʘʝ-

ʤʦʩʪ, ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʧʨʝʜʠ ʪʦʚʘ ʢʣʝʪʢʠʪʝ ʩʘ ʙʠʣʠ ʠʟʣʦʞʝʥʠ ʥʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ U0126 

ʠʣʠ ʥʝ. ʅʠʚʦʪʦ ʥʘ p-Akt ʚ ʢʣʝʪʢʠ U-266 ʥʝ ʩʝ ʧʦʚʣʠʷʚʘ ʥʠʪʦ ʦʪ U0126, ʥʠʪʦ ʦʪ Erufosi-

ne, ʘ ʚ ʢʣʝʪʢʠ RPMI-8226 ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʣʘʙʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ p-Akt ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 

ʝʨʫʬʦʟʠʥ, ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʧʨʝʜʠ ʪʦʚʘ ʢʣʝʪʢʠʪʝ ʩʘ ʙʠʣʠ ʪʨʝʪʠʨʘʥʠ ʩ U0126 ʠʣʠ ʥʝ. ʇʨʠ 

ʥʠʢʦʷ ʦʪ ʪʨʠʪʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʥʝ ʩʝ ʦʪʯʠʪʘʪ ʟʥʘʯʠʪʝʣʥʠ ʧʨʦʤʝʥʠ ʚ ʥʠʚʦʪʦ 

ʥʘ p-JNK (Thr183/Tyr185) ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ U0126. ʉʣʝʜ ʪʨʝʪʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠʪʝ ʩ Erufo- 
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ɓ-ʘʢʪʠʥ(42 kDa)

p-Akt1/2/3 (Ser473) (56/60 kDa)

p-JNK1/2/3 (Thr183/Tyr185) (46/54 kDa)

p-MEK1/2 (Ser217/221) (45 kDa)

p-p90RSK (Ser380) (90 kDa)

p-ERK1/2 (Thr202/Tyr204) (42/44 kDa)

Erufosine, ҡa- - 20    20

U0126, 10 ҡa- +  - +

OPM-2

- - 5      5

- +  - +

RPMI-8226

- - 7,5    7,5

- + - +

U-266

p-MSK1 (Thr581) (90 kDa)

PARP (113 kDa)

ʬʨʘʛʤʝʥʪ ʦʪ PARP (89 kDa)

ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-3 (20 kDa)

 

ʌʠʛ. IV .99. ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ U0126 ʠ Erufosine, ʧʨʠʣʦʞʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʩʲʚ-

ʤʝʩʪʥʦ, ʚʲʨʭʫ ʥʠʚʘʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʠʪʝ (ʘʢʪʠʚʥʠʪʝ) ʬʦʨʤʠ ʥʘ ʢʣʶʯʦʚʠ ʩʠʛ-

ʥʘʣʥʠ ʧʨʦʪʝʠʥʠ ʠ ʚʲʨʭʫ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266, OPM-2 

ʠ RPMI -8226. ʆʪʜʝʣʥʠʪʝ ʚʠʜʦʚʝ ʢʣʝʪʢʠ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʨʘʟʣʠʯʥʠ (ʥʦ ʝʢʚʠʧʦʪʝʥʪ-

ʥʠ) ʢʦʥʮʝʥʪʨʘʮʠʠ Erufosine ʠʣʠ ʩ 10 ÕM U0126, ʠʣʠ ʧʲʢ ʠ ʩ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ, ʢʘʪʦ ʚ 

ʪʦʟʠ ʩʣʫʯʘʡ U0126 ʝ ʧʨʠʣʦʞʝʥ ʝʜʠʥ ʯʘʩ ʧʨʝʜʠ ʜʦʙʘʚʷʥʝʪʦ ʥʘ ʝʨʫʬʦʟʠʥ. ʐʝʩʪʥʘʜʝ-

ʩʝʪ ʯʘʩʘ ʧʦ-ʢʲʩʥʦ ʢʣʝʪʢʠʪʝ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. ʂʦʥ-

ʪʨʦʣ ʚʲʨʭʫ ʨʘʚʥʦʤʝʨʥʦʩʪʪʘ ʥʘ ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦʙʠʪʝ ʝ ʧʨʦʚʝʜʝʥ ʯʨʝʟ ʩʨʘʚʥʷʚʘʥʝ ʥʘ 

ʥʠʚʘʪʘ ʥʘ ʫʙʠʢʚʠʪʝʨʥʠʷ ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. 

 

 

sine, ʥʠʚʦʪʦ ʥʘ p-JNK ʩʝ ʧʦʢʘʯʚʘ ʧʨʠ OPM-2 (ʦʢʦʣʦ 2,6 ʧʲʪʠ) ʠ ʧʨʠ U-266 (ʦʢʦʣʦ 2 ʧʲ-

ʪʠ), ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʧʨʝʜʠ ʪʦʚʘ ʢʣʝʪʢʠʪʝ ʩʘ ʙʠʣʠ ʪʨʝʪʨʘʥʠ ʩ U0126 ʠʣʠ ʥʝ. U0126, 

ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ, ʥʝ ʧʨʝʜʠʟʚʠʢʚʘ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʢʘʩʧʘʟʘ-3 ʠ ʬʨʘʛʤʝʥʪʠʨʘʥʝ ʥʘ 

PARP ʧʨʠ ʥʠʪʦ ʝʜʥʘ ʦʪ ʪʨʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. ɽʨʫʬʦʟʠʥʲʪ, ʧʨʠʣʦʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʥʦ, 

ʧʨʝʜʠʟʚʠʢʚʘ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʢʘʩʧʘʟʘ-3 ʠ ʬʨʘʛʤʝʥʪʠʨʘʥʝ ʥʘ PARP ʩʘʤʦ ʚ ʢʣʝʪʢʠ OPM-2. 

ɼʝʣʲʪ ʥʘ ʥʝʘʢʪʠʚʥʠʷ ʬʨʘʛʤʝʥʪ ʥʘ PARP ʚ ʩʣʫʯʘʷ ʜʦʩʪʠʛʘ 55% ʦʪ ʦʙʱʦʪʦ ʢʦʣʠʯʝʩʪʚʦ 

PARP. ʂʦʛʘʪʦ OPM-2 ʩʘ ʙʠʣʠ ʪʨʝʪʠʨʘʥʠ ʧʲʨʚʦ ʩ U0126 ʠ ʩʣʝʜ ʪʦʚʘ ʩ ʝʨʫʬʦʟʠʥ, ʜʝʣʲʪ 

ʥʘ ʥʝʘʢʪʠʚʥʠʷ ʬʨʘʛʤʝʥʪ ʥʘ PARP ʜʦʩʪʠʛʘ 70% ʦʪ ʦʙʱʦʪʦ ʢʦʣʠʯʝʩʪʚʦ PARP. ʇʨʠ ʪʘʢʘʚʘ 

ʩʭʝʤʘ ʥʘ ʪʨʝʪʠʨʘʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʢʘʩʧʘʟʘ-3 ʠ ʬʨʘʛʤʝʥʪʘʮʠʷ ʥʘ PARP 

(21% ʜʷʣ ʥʘ ʥʝʘʢʪʠʚʥʠʷ ʬʨʘʛʤʝʥʪ) ʜʦʨʠ ʠ ʚ ʢʣʝʪʢʠ RPMI-8226. 



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 
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 U-266 OPM-2 RPMI-8226 

U0126, 10 ÕM - + - + - + - + - + - + 

Erufosine, ÕM - - 20 20 - - 5 5 - - 7,5 7,5 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-MEK1/2 

1,0 1,4 0,9 2,0 1,0 15,6 1,7 3,4 1,0 1,7 1,1 1,8 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-ERK1/2 

1,0 0,4 0,9 0,3 1,0 0,3 1,2 0,2 1,0 0,3 1,5 0,3 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-p90RSK 

1,0 0,2 1,0 0,4 1,0 0,6 0,3 0,1 1,0 0,1 1,5 0,2 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-MSK1 

1,0 0,7 0,8 0,5 1,0 0,4 0,1 0,05 1,0 0,4 0,3 0,1 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-Akt1/2/3 

1,0 1,1 1,1 1,3 1,0 0,5 0 0 1,0 0,9 0,6 0,6 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
p-JNK1/2/3 

1,0 0,9 1,9 2,3 1,0 1,0 2,7 2,6 1,0 1,4 1,1 1,4 

ʆʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ ʥʘ 
ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-3 

0 0 0 0 1,0 2,9 59,2 52,4 0 0 0 + 

ɼʷʣ ʥʘ ʥʝʘʢʪʠʚʥʠʷ 
ʬʨʘʛʤʝʥʪ ʥʘ PARP 

0% 0% 0% 0% 6% 7% 55% 70% 7% 7% 10% 21% 

ʊʘʙʣʠʮʘ IV .8. ɺʲʟʜʝʡʩʪʚʠʝ ʥʘ U0126 ʠ Erufosine, ʧʨʠʣʦʞʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʩʲʚ-

ʤʝʩʪʥʦ, ʚʲʨʭʫ ʥʠʚʘʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʠʪʝ (ʘʢʪʠʚʥʠʪʝ) ʬʦʨʤʠ ʥʘ ʢʣʶʯʦʚʠ ʩʠʛʥʘʣʥʠ 

ʧʨʦʪʝʠʥʠ ʠ ʚʲʨʭʫ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266, OPM-2 ʠ 

RPMI -8226. ʆʪʜʝʣʥʠʪʝ ʚʠʜʦʚʝ ʢʣʝʪʢʠ ʩʘ ʪʨʝʪʠʨʘʥʠ ʩ ʨʘʟʣʠʯʥʠ (ʥʦ ʝʢʚʠʧʦʪʝʥʪʥʠ) 

ʢʦʥʮʝʥʪʨʘʮʠʠ Erufosine ʠʣʠ ʩ 10 ÕM U0126, ʠʣʠ ʧʲʢ ʠ ʩ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ, ʢʘʪʦ ʚ ʪʦʟʠ 

ʩʣʫʯʘʡ U0126 ʝ ʧʨʠʣʦʞʝʥ ʝʜʠʥ ʯʘʩ ʧʨʝʜʠ ʜʦʙʘʚʷʥʝʪʦ ʥʘ ʝʨʫʬʦʟʠʥ. ʐʝʩʪʥʘʜʝʩʝʪ ʯʘʩʘ 

ʧʦ-ʢʲʩʥʦ ʢʣʝʪʢʠʪʝ ʩʘ ʣʠʟʠʨʘʥʠ ʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. ɼʝʥʩʠʪʦʤʝʪʨʠʯʥʦ 

ʦʧʨʝʜʝʣʝʥʠʪʝ ʠʥʪʝʥʟʠʪʝʪʠ ʥʘ ʙʘʥʜʦʚʝʪʝ ʟʘ ʬʦʩʬʦʨʠʣʠʨʘʥʠʪʝ ʧʨʦʪʝʠʥʠ ʠ ʟʘ ʘʢʪʠʚ-

ʥʠʷ ʬʨʘʛʤʝʥʪ ʥʘ ʢʘʩʧʘʟʘ-3 ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʠʥʪʝʥʟʠʪʝʪʠ ʟʘ ʢʦʥʪʨʦʣʥʠʷ 

ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ. ʇʦʣʫʯʝʥʠʪʝ ʩʲʦʪʥʦʰʝʥʠʷ ʧʨʠ ʥʝʪʨʝʪʠʨʘʥʠʪʝ ʢʦʥʪʨʦʣʠ ʩʘ ʧʨʠʝʪʠ 

ʟʘ ʝʜʠʥʠʮʘ ʠ ʩʧʨʷʤʦ ʪʷʭ ʩʘ ʧʨʝʠʟʯʠʩʣʝʥʠ ʦʩʪʘʥʘʣʠʪʝ. ɼʝʣʲʪ ʥʘ ʥʝʘʢʪʠʚʥʠʷ ʬʨʘʛ-

ʤʝʥʪ ʥʘ PARP ʝ ʠʟʯʠʩʣʝʥ ʢʘʪʦ ʧʨʦʮʝʥʪ ʦʪ ʦʙʱʦʪʦ ʢʦʣʠʯʝʩʪʚʦ PARP ʯʨʝʟ ʩʲʧʦʩʪʘʚʢʘ 

ʥʘ ʠʥʪʝʥʟʠʪʝʪʠʪʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʙʘʥʜʦʚʝ. 

 

 

ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʩʧʝʮʠʬʠʯʥʦʪʦ ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʄɽʂ1/2 ʩ U0126 ʝ 

ʩʚʲʨʟʘʥʦ ʩʲʩ ʟʥʘʯʠʪʝʣʥʠ ʧʨʦʤʝʥʠ ʚ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ Erufosine. 

 

3.6. ɺʣʠʷʥʠʝ ʥʘ Bcl-XL 

ʇʨʝʜʠ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʚʣʠʷʥʠʝʪʦ ʥʘ Bcl-XL ʚʲʨʭʫ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷ ʝʬʝʢʪ ʥʘ ʠʟ-

ʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ, ʙʝʰʝ ʥʘʧʨʘʚʝʥʘ ʩʲʧʦʩʪʘʚʢʘ ʯʨʝʟ RT-PCR ʥʘ ʥʠʚʘʪʘ ʥʘ ʠʈʅʂ ʟʘ 

ʩʠʥʪʝʟ ʥʘ Bcl-XL ʚ ʥʝʪʨʝʪʠʨʘʥʠ ʢʣʝʪʢʠ U-266, OPM-2, RPMI-8226 ʠ SAOS-2. ʇʦʣʫʯʝʥʠ-

ʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.100. ɺʠʞʜʘ ʩʝ, ʯʝ ʥʠʚʦʪʦ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ 

Bcl-XL ʝ ʥʘʡ-ʥʠʩʢʦ ʚ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ OPM-2. ʂʣʝʪʢʠʪʝ SAOS-2 ʠʤʘʪ 3,4 ʧʲʪʠ ʧʦ-ʚʠ- 
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ʌʠʛ. IV .100. ʉʨʘʚʥʝʥʠʝ ʯʨʝʟ RT-PCR (28 ʮʠʢʲʣʘ) ʥʘ ʥʠʚʘʪʘ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ 

ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʷ ʧʨʦʪʝʠʥ Bcl-XL ʚ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ OPM-2, U-266 ʠ 

RPMI -8226 ʠ ʚ ʦʩʪʝʦʩʘʨʢʦʤʥʘʪʘ SAOS-2. ɽʜʥʘʢʚʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠʟʭʦʜʥʘ ʢɼʅʂ ʚ 

ʦʪʜʝʣʥʠʪʝ ʨʝʘʢʮʠʠ ʝ ʧʨʦʢʦʥʪʨʦʣʠʨʘʥʦ ʯʨʝʟ ʧʘʨʘʣʝʣʥʘ PCR (23 ʮʠʢʲʣʘ) ʩʲʩ ʩʧʝ-

ʮʠʬʠʯʥʠ ʧʨʘʡʤʝʨʠ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʢɼʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ ʝʥʟʠʤʘ ʛʣʠʮʝʨʘʣʜʝʭʠʜ-3-

ʬʦʩʬʘʪ-ʜʝʭʠʜʨʦʛʝʥʘʟʘ (GAPDH). ɽʚʝʥʪʫʘʣʥʠ ʦʪʢʣʦʥʝʥʠʷ ʩʘ ʚʟʝʪʠ ʧʨʝʜʚʠʜ ʧʨʠ 

ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʦʪʥʦʩʠʪʝʣʥʠʪʝ ʥʠʚʘ ʥʘ ʠʈʅʂ ʟʘ Bcl-XL ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. 

 

 

ʩʦʢʦ ʥʠʚʦ, ʘ RPMI-8226 ʠ U-266 ï ʩʲʦʪʚʝʪʥʦ 1,8 ʠ 4,3 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʠʈʅʂ ʟʘ 

ʩʠʥʪʝʟ ʥʘ Bcl-XL. ɹʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʠ ʥʠʚʘʪʘ ʥʘ ʧʨʦʪʝʠʥʘ Bcl-XL ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʤʠʝʣʦʤ-

ʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʦʧʠʩʘʥʠ ʚ ʪ. 2.2. ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʛʣʘʚʘ. 

ʂʣʝʪʢʠ U-266 ʙʷʭʘ ʪʨʘʥʩʜʫʮʠʨʘʥʠ ʩ ʣʝʥʪʠʚʠʨʫʩʠ, ʥʦʩʝʱʠ ʛʝʥ ʟʘ ʟʝʣʝʥʦ-ʬʣʫʦʨʝʩʮʠ-

ʨʘʱʠʷ ʧʨʦʪʝʠʥ copGFP, ʟʘ ʢʦʥʪʨʦʣʥʘ ʈʅʂ-ʩʝʢʚʝʥʮʠʷ (shControl) ʠʣʠ ʟʘ ʠʥʪʝʨʬʝʨʠʨʘʱʘ 

ʈʅʂ, ʥʘʩʦʯʝʥʘ ʩʨʝʱʫ ʠʈʅʂ ʟʘ ʯʦʚʝʰʢʠ Bcl-XL (shBcl-XL). ʋʩʧʝʰʥʦʩʪʪʘ ʥʘ ʪʨʘʥʩʜʫʢʮʠ-

ʷʪʘ ʙʝʰʝ ʧʦʪʚʲʨʜʝʥʘ ʤʠʢʨʦʩʢʦʧʩʢʠ, ʧʦ ʟʝʣʝʥʘʪʘ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʥʘ ʢʣʝʪʢʠʪʝ, ʧʦʣʫʯʠʣʠ 

ʛʝʥ ʟʘ copGFP. ɹʝʰʝ ʠʟʚʲʨʰʝʥʘ ʩʝʣʝʢʮʠʷ ʥʘ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʜʫʮʠʨʘʥʠ ʢʣʝʪʢʠ ʯʨʝʟ ʢʫʣ-

ʪʠʚʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠʪʝ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 2 ʤʝʩʝʮʘ ʚ ʩʨʝʜʘ, ʩʲʜʲʨʞʘʱʘ ʘʥʪʠʙʠʦʪʠʢʘ ʧʫ-

ʨʦʤʠʮʠʥ. ʉʣʝʜ ʩʝʣʝʢʮʠʷʪʘ ʙʷʭʘ ʩʨʘʚʥʝʥʠ ʥʠʚʘʪʘ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ Bcl-XL ʚ ʪʨʘʥʩ-

ʜʫʮʠʨʘʥʠʪʝ ʠ ʚ ʢʦʥʪʨʦʣʥʠ ʥʝʪʨʘʥʩʜʫʮʠʨʘʥʠ ʢʣʝʪʢʠ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘ-

ʚʝʥʠ ʥʘ ʬʠʛ. IV.101.ɸ. ɺʠʞʜʘ ʩʝ, ʯʝ ʥʠʚʦʪʦ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ Bcl-XL ʚ ʩʪʘʙʠʣʥʦ 

ʪʨʘʥʩʜʫʮʠʨʘʥʠʪʝ ʧʨʦʠʟʚʦʜʥʠ U-266/shBcl-XL ʝ 1,5 ʧʲʪʠ ʧʦ-ʥʠʩʢʦ ʦʪ ʪʦʚʘ ʚ ʩʪʘʙʠʣʥʦ 

ʪʨʘʥʩʜʫʮʠʨʘʥʠʪʝ U-266/shControl ʠ 1,7 ʧʲʪʠ ʧʦ-ʥʠʩʢʦ ʦʪ ʪʦʚʘ ʚ ʠʟʭʦʜʥʠʪʝ ʢʣʝʪʢʠ 

U-266. ʌʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʛʝʥʘ ʟʘ ʠʥʪʝʨʬʝʨʠʨʘʱʘʪʘ ʈʅʂ shBcl-XL ʙʝʰʝ ʧʨʦʚʝʨʝʥʦ ʠ 

ʥʘ ʧʨʦʪʝʠʥʦʚʦ ʥʠʚʦ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. 

IV.101.ɹ. ɺʠʞʜʘ ʩʝ, ʯʝ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ Bcl-XL ʚ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʜʫʮʠʨʘʥʠʪʝ ʢʣʝʪʢʠ 

U-266/shBcl-XL ʝ 3 ʧʲʪʠ ʧʦ-ʤʘʣʢʦ ʦʪ ʪʦʚʘ ʚ U-266/shControl ʠ 3,3 ʧʲʪʠ ʧʦ-ʤʘʣʢʦ ʦʪ ʪʦʚʘ 

ʚ ʠʟʭʦʜʥʠʪʝ ʢʣʝʪʢʠ U-266. 

Bcl-XL

GAPDH

3,4 1,0 4,3 1,8 - -
ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ

ʥʘ ʠʈʅʂ ʟʘ Bcl-XL
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ʌʠʛ. IV .101. ʉʨʘʚʥʝʥʠʝ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʝʢʩʧʨʝʩʠʷ ʥʘ Bcl-XL (ʥʘ ʈʅʂ- ʠ ʥʘ ʧʨʦʪʝʠ-

ʥʦʚʦ ʥʠʚʦ) ʚ ʢʣʝʪʢʠ U-266 ʠ ʚ ʪʝʭʥʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, ʧʦʣʫʯʝʥʠ ʩʣʝʜ ʩʪʘʙʠʣʥʘ ʪʨʘʥ-

ʩʜʫʢʮʠʷ ʩ ʣʝʥʪʠʚʠʨʫʩʥʠ ʯʘʩʪʠʮʠ. ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʚʠʨʫʩʥʠ ʯʘʩʪʠʮʠ, ʥʦʩʝʱʠ ʛʝʥ ʟʘ 

ʠʥʪʝʨʬʝʨʠʨʘʱʘ ʈʅʂ ʥʘʩʦʯʝʥʘ ʩʨʝʱʫ ʠʈʅʂ ʟʘ Bcl-XL (shBcl-XL), ʢʘʢʪʦ ʠ ʢʦʥʪʨʦʣ-

ʥʠ ʚʠʨʫʩʥʠ ʯʘʩʪʠʮʠ, ʥʦʩʝʱʠ ʛʝʥ ʟʘ ʟʝʣʝʥʦ-ʬʣʫʦʨʝʩʮʠʨʘʱʠʷ ʧʨʦʪʝʠʥ copGFP ʠʣʠ 

ʛʝʥ ʟʘ ʢʦʥʪʨʦʣʥʘ ʈʅʂ-ʩʝʢʚʝʥʮʠʷ (shControl), ʢʦʷʪʦ ʥʝ ʧʨʝʜʠʟʚʠʢʚʘ ʩʧʝʮʠʬʠʯʥʦ 

ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ ʥʠʢʦʷ ʠʟʚʝʩʪʥʘ ʠʈʅʂ. ʊʨʘʥʩʜʫʮʠʨʘʥʠʪʝ ʢʣʝʪʢʠ ʩʘ ʢʫʣʪʠʚʠʨʘʥʠ ʚ 

ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 2 ʤʝʩʝʮʘ ʚ ʩʝʣʝʢʪʠʨʘʱʘ ʩʨʝʜʘ, ʩʲʜʲʨʞʘʱʘ ʘʥʪʠʙʠʦʪʠʢʘ ʧʫʨʦʤʠ-

ʮʠʥ. ʉʣʝʜ ʣʠʟʠʨʘʥʝ, ʦʪ ʢʣʝʪʢʠʪʝ ʩʘ ʠʟʚʣʝʯʝʥʠ ʈʅʂ ʠ ʧʨʦʪʝʠʥʠ ʠ ʝ ʧʨʦʚʝʜʝʥʘ RT-

PCR (ɸ) ʠʣʠ ʩʲʦʪʚʝʪʥʦ ʠʤʫʥʦʙʣʦʪ (ɹ). ɽʜʥʘʢʚʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠʟʭʦʜʥʘ ʢɼʅʂ ʚ ʦʪ-

ʜʝʣʥʠʪʝ ʨʝʘʢʮʠʠ ʝ ʧʨʦʢʦʥʪʨʦʣʠʨʘʥʦ ʯʨʝʟ ʧʘʨʘʣʝʣʥa PCR ʩʲʩ ʩʧʝʮʠʬʠʯʥʠ ʧʨʘʡ-

ʤʝʨʠ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʢɼʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ ʝʥʟʠʤʘ ʛʣʠʮʝʨʘʣʜʝʭʠʜ-3-ʬʦʩʬʘʪ-ʜʝʭʠʜʨʦ-

ʛʝʥʘʟʘ (GAPDH). ɽʚʝʥʪʫʘʣʥʠ ʦʪʢʣʦʥʝʥʠʷ ʩʘ ʚʟʝʪʠ ʧʨʝʜʚʠʜ ʧʨʠ ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ 

ʦʪʥʦʩʠʪʝʣʥʠʪʝ ʥʠʚʘ ʥʘ ʠʈʅʂ ʟʘ Bcl-XL ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. ʂʦʥʪʨʦʣ ʚʲʨʭʫ ʨʘʚʥʦ-

ʤʝʨʥʦʩʪʪʘ ʥʘ ʥʘʥʘʩʷʥʝ ʥʘ ʧʨʦʙʠʪʝ ʧʨʠ ʠʤʫʥʦʙʣʦʪʘ ʝ ʧʨʦʚʝʜʝʥ ʯʨʝʟ ʩʨʘʚʥʷʚʘʥʝ ʥʘ 

ʥʠʚʘʪʘ ʥʘ ʫʙʠʢʚʠʪʝʨʥʠʷ ʧʨʦʪʝʠʥ ɓ-ʘʢʪʠʥ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʦʙʠ. ɽʚʝʥʪʫʘʣʥʠ ʦʪʢʣʦ-

ʥʝʥʠʷ ʩʘ ʚʟʝʪʠ ʧʨʝʜʚʠʜ ʧʨʠ ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʦʪʥʦʩʠʪʝʣʥʠʪʝ ʥʠʚʘ ʥʘ Bcl-XL. 

 

 

ʅʘ ʬʠʛ. IV.102. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʣʫʯʝʥʠʪʝ ʨʘʩʪʝʞʥʠ ʢʨʠʚʠ ʟʘ ʢʣʝʪʢʠ U-266 ʠ ʟʘ ʪʝʭ-

ʥʠʪʝ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʜʫʮʠʨʘʥʠ ʧʨʦʠʟʚʦʜʥʠ. ɺʩʠʯʢʠ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʜʫʮʠʨʘʥʠ ʧʨʦʠʟʚʦʜ-

ʥʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʧʦ-ʙʘʚʥʘ ʧʨʦʣʠʬʝʨʘʮʠʷ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʠʟʭʦʜʥʠʪʝ ʥʝʪʨʘʥʩʜʫʮʠ-

ʨʘʥʠ ʢʣʝʪʢʠ. ʅʘʡ-ʙʘʚʥʦ ʨʘʟʤʥʦʞʘʚʘʱʠʪʝ ʩʝ ʢʣʝʪʢʠ ʩʘ U-266/shControl. 

 

Bcl-XL

GAPDH

1,0             1,0 0,9                0,6                   - -
ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʚʦ

ʥʘ ʠʈʅʂ ʟʘ Bcl-XL

ɸ
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ʌʠʛ. IV .102. ʈʘʩʪʝʞʥʠ ʢʨʠʚʠ ʥʘ ʢʣʝʪʢʠ U-266 ʠ ʥʘ ʪʝʭʥʠʪʝ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʜʫʮʠ-

ʨʘʥʠ ʧʨʦʠʟʚʦʜʥʠ U-266/copGFP, U-266/shControl ʠ U-266/shBcl-XL. ʂʣʝʪʢʠʪʝ ʩʘ 

Ăʟʘʩʘʜʝʥʠò ʧʨʠ ʥʘʯʘʣʥʘ ʛʲʩʪʦʪʘ 2.10
5
/ml ʠ ʩʘ ʙʨʦʝʥʠ ʥʘ ʚʩʝʢʠ 24 ʯʘʩʘ ʜʦ 96-ʠʷ ʯʘʩ. 

ʂʨʠʚʠʪʝ ʩʘ ʧʦʣʫʯʝʥʠ ʩʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʥʘ ʠʟʭʦʜʥʠʪʝ ʜʘʥʥʠ. ɿʘ 

ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 

 

ɹʝʰʝ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʭʠʤʠʦʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ U-266 

ʠ ʥʘ ʪʝʭʥʠʪʝ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʜʫʮʠʨʘʥʠ ʧʨʦʠʟʚʦʜʥʠ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʣʝʜ ʪʨʝʪʠʨʘ-

ʥʝ ʩ Erufosine ʠʣʠ Melphalan ʟʘ 48 ʯʘʩʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. IV.103. ɺʠʞʜʘ ʩʝ, ʯʝ ʯʝ-

ʪʠʨʠʪʝ ʢʨʠʚʠ, ʦʧʠʩʚʘʱʠ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝ-

ʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʨʫʬʦʟʠʥ, ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʝ ʧʨʠʧʦʢʨʠʚʘʪ. 

ʅʷʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʚ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ ʢʣʝʪʢʠ. 

ʋʩʪʘʥʦʚʝʥʠʪʝ ɯʉ50-ʩʪʦʡʥʦʩʪʠ ʥʘ Erufosine ʟʘ U-266, U-266/copGFP, U-266/shControl ʠ U-

266/shBcl-XL ʩʘ ʩʲʦʪʚʝʪʥʦ 21,3 (20,2 ï 22,3) ÕM, 25,0 (23,7 - 26,4) ÕM, 20,9 (19,6 - 22,3) 

ÕM ʠ 21,6 (20,0 - 23,3) ÕM. ʏʝʪʠʨʠʪʝ ʢʨʠʚʠ, ʦʧʠʩʚʘʱʠ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ 

ʝʬʝʢʪ (ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʞʠʚʝʣʠ ʢʣʝʪʢʠ) ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ Melphalan, ʩʲʱʦ 

ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʝ ʧʨʠʧʦʢʨʠʚʘʪ. ʅʷʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʚ ʧʨʝʞʠʚʷʝ-

ʤʦʩʪʪʘ ʥʘ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ ʢʣʝʪʢʠ. ʆʪʯʝʪʝʥʠʪʝ ɯʉ50-ʩʪʦʡʥʦʩʪʠ ʥʘ Melphalan ʟʘ U-266, 

U-266/copGFP, U-266/shControl ʠ U-266/shBcl-XL ʩʘ ʩʲʦʪʚʝʪʥʦ 4,7 (4,5 - 4,9) ÕM, 5,8 (5,6 

- 5,9) ÕM, 4,8 (4,6 - 5,1) ÕM ʠ 5,3 (5,1 - 5,5) ÕM. 

 

ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʦʪʠʩʢʘʥʝʪʦ ʩʘʤʦ ʥʘ Bcl-XL ʥʝ ʧʨʦʤʝʥʷ ʩʲʱʝʩʪʚʝʥʦ 

ʭʠʤʠʦʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ U-266 ʢʲʤ Erufosine ʠ Melphalan. 
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ʌʠʛ. IV .103. ʃʠʧʩʘ ʥʘ ʚʣʠʷʥʠʝ ʥʘ ʧʦʪʠʩʥʘʪʘʪʘ ʝʢʩʧʨʝʩʠʷ ʥʘ Bcl-XL ʚʲʨʭʫ ʯʫʚʩʪ-

ʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ U-266 ʢʲʤ ʮʠʪʦʪʦʢʩʠʯʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ Erufosine (ʛʦʨʥʘʪʘ 

ʛʨʘʬʠʢʘ) ʠʣʠ Melphalan (ʜʦʣʥʘʪʘ ʛʨʘʬʠʢʘ). ʇʦʤʝʞʜʫ ʠʤ ʩʘ ʩʨʘʚʥʝʥʠ Ăʩʪʘʥʜʘʨʪ-

ʥʠò ʢʣʝʪʢʠ U-266 ʠ ʪʝʭʥʠʪʝ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʜʫʮʠʨʘʥʠ ʧʨʦʠʟʚʦʜʥʠ U-266/copGFP, 

U-266/shControl ʠ U-266/shBcl-XL. ʇʨʝʞʠʚʷʝʤʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ 

ʄʊʊ-ʤʝʪʦʜʘ ʥʘ Mosmann, ʥʘ 48-ʠʷ ʯʘʩ ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʪʨʝʪʠʨʘʥʝ ʩ ɽrufosine ʠʣʠ 

Melphalan. ʇʨʦʮʝʥʪʲʪ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ ʝ ʠʟʯʠʩʣʝʥ ʩʧʨʷʤʦ ʩʦ̡ʪʚʝʪʥʘʪʘ ʥʝ-

ʪʨʝʪʠʨʘʥʘ ʢʦʥʪʨʦʣʘ, ʧʨʠʝʪʘ ʟʘ 100%. ʉʣʝʜ ʥʝʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʘ ʧʦʣʫ-

ʯʝʥʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʛʨʘʬʠʢʠ ʠ IC50-ʩʪʦʡʥʦʩʪʠ ʩ 95%-ʜʦʚʝʨʠʪʝʣʥʠ ʠʥʪʝʨʚʘʣʠ. ɿʘ 

ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 
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V. ʆɹʉʒɾɼɸʅɽ ʅɸ ʈɽɿʋʃʊɸʊʀʊɽ 

 

1. ʉʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʥʘ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʘʪʘ 

ʘʢʪʠʚʥʦʩʪ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ 

ʅʘʡ-ʜʦʙʨʝ ʧʨʦʫʯʝʥʠʷʪ ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ ʘʣʢʠʣʬʦʩʬʦʭʦʣʠʥʠʪʝ (ɸʌʍ) ʧʨʠ ʤʫʣʪʠʧʣʝʥ 

ʤʠʝʣʦʤ (ʄʄ) ʝ ʧʝʨʠʬʦʟʠʥʲʪ. ʊʦʡ ʧʨʦʷʚʷʚʘ ʩʠʣʥʦ ʠʟʨʘʟʝʥʘ ʮʠʪʦʪʦʢʩʠʯʥʘ ʘʢʪʠʚʥʦʩʪ 

ʩʨʝʱʫ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʠ ʧʲʨʚʠʯʥʠ ʢʫʣʪʫʨʠ ʦʪ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ, ʚʢʣʶʯʠʪʝʣ-

ʥʦ ʪʘʢʠʚʘ ʩ ʨʘʟʚʠʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʮʠʪʦʩʪʘʪʠʮʠ (Hideshima, 

Catley et al. 2006; Gajate and Mollinedo 2007). IC50(48h) ʥʘ Perifosine ʚʘʨʠʨʘ ʤʝʞʜʫ 1,5 ʠ 15 

ÕM ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. ɺ ʮʠʪʠʨʘʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʚʢʣʶʯʝʥʠ ʠ ʪʨʠʪʝ 

ʠʟʧʦʣʟʚʘʥʠ ʦʪ ʥʘʩ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ï U-266, OPM-2 ʠ RPMI-8226. ʋʩʪʘʥʦʚʝʥʦ 

ʝ, ʯʝ ʧʝʨʠʬʦʟʠʥʲʪ ʠʤʘ ʟʥʘʯʠʪʝʣʥʘ ʧʨʦʪʠʚʦʪʫʤʦʨʥʘ ʝʬʝʢʪʠʚʥʦʩʪ in vivo ʧʨʠ ʤʦʜʝʣ ʥʘ 

ʄʄ, ʙʘʟʠʨʘʥ ʥʘ ʯʦʚʝʰʢʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ MM.1S, ʠʥʦʢʫʣʠʨʘʥʠ ʚ ʛʦʣʠ ʤʠʰʢʠ 

(Hideshima, Catley et al. 2006). ʂʘʪʦ ʥʝʜʦʩʪʘʪʲʮʠ ʥʘ ʧʝʨʠʬʦʟʠʥʘ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʪʲʢʥʘʪ 

ʭʦʣʠʥʦʤʠʤʝʪʠʯʥʘʪʘ ʤʫ ʘʢʪʠʚʥʦʩʪ, ʦʙʫʩʣʘʚʷʱʘ ʥʠʩʢʘ ʧʦʥʦʩʠʤʦʩʪ ʦʪ ʩʪʨʘʥʘ ʥʘ ʩʪʦʤʘʰ-

ʥʦ-ʯʨʝʚʥʠʷ ʪʨʘʢʪ, ʠ ʭʝʤʦʣʠʪʠʯʥʠʪʝ ʤʫ ʩʚʦʡʩʪʚʘ, ʚʲʟʧʨʝʧʷʪʩʪʚʘʱʠ ʧʘʨʝʥʪʝʨʘʣʥʦʪʦ ʧʨʠ-

ʣʦʞʝʥʠʝ (Konstantinov, Eibl et al. 1999). 

ɽʨʫʬʦʟʠʥʲʪ ʝ ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ ɸʌʍ ʩ ʥʝʥʘʩʠʪʝʥʘ ʚʲʛʣʝʚʦʜʦʨʦʜʥʘ ʚʝʨʠʛʘ ʠ ʤʦʜʠʬʠ-

ʮʠʨʘʥʘ ʧʦʣʷʨʥʘ ʛʣʘʚʘ ʠ ʥʝ ʩʪʨʘʜʘ ʦʪ ʩʧʦʤʝʥʘʪʠʪʝ ʥʝʜʦʩʪʘʪʲʮʠ ʥʘ ʧʝʨʠʬʦʟʠʥʘ 

(Jendrossek, Hammersen et al. 2002). ɽʨʫʬʦʟʠʥʲʪ ʥʠʢʦʛʘ ʜʦʩʝʛʘ ʥʝ ʝ ʙʠʣ ʧʨʦʫʯʚʘʥ ʧʨʠ 

ʄʄ, ʢʦʝʪʦ ʥʠ ʧʦʜʪʠʢʥʘ ʜʘ ʧʨʦʚʝʜʝʤ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʪʘʟʠ ʥʘʩʦʢʘ. ʇʦʣʫʯʝʥʠʪʝ ʦʪ ʥʘʩ ʨʝ-

ʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ Erufosine ʧʨʦʷʚʷʚʘ ʟʥʘʯʠʪʝʣʥʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪ ʢʲʤ ʄʇ ï ʢʣʝʪʲʯʥʠ 

ʣʠʥʠʠ ʠʣʠ ʧʲʨʚʠʯʥʠ ʢʫʣʪʫʨʠ, ʠʟʦʣʠʨʘʥʠ ʦʪ ʧʘʮʠʝʥʪʠ ʩ ʄʄ. ʉ ʧʦ-ʚʠʩʦʢʘ ʯʫʚʩʪʚʠʪʝʣ-

ʥʦʩʪ ʢʲʤ ʝʨʫʬʦʟʠʥ ʩʝ ʦʪʣʠʯʘʚʘʪ ʣʠʥʠʠʪʝ OPM-2 ʠ RPMI-8226. ʆʪʯʝʪʝʥʠʪʝ ʟʘ ʪʷʭ IC50-

ʩʪʦʡʥʦʩʪʠ ʥʘ ʝʨʫʬʦʟʠʥʘ ʚʘʨʠʨʘʪ ʤʝʞʜʫ 3 ʠ 7,5 ÕM ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ. 

ʏʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ U-266 ʝ ʦʢʦʣʦ 3-4 ʧʲʪʠ ʧʦ-ʥʠʩʢʘ. IC50 ʝ ʦʱʝ ʧʦ-ʚʠʩʦʢʘ (ʜʦ 45 ÕM) 

ʟʘ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ, ʠʟʦʣʠʨʘʥʠ ʦʪ ʢʦʩʪʝʥ ʤʦʟʲʢ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʄʄ, ʥʦ ʪʦʚʘ ʤʦʞʝ 

ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʬʘʢʪʘ, ʯʝ ʪʝʟʠ ʢʣʝʪʢʠ ʥʝ ʩʘ ʯʠʩʪʘ ʧʦʧʫʣʘʮʠʷ ʩʘʤʦ ʦʪ ʄʇ, ʘ ʢʘʢʪʦ ʝ ʠʟ-

ʚʝʩʪʥʦ, ɸʌʍ ʥʝ ʟʘʩʷʛʘʪ ʥʦʨʤʘʣʥʠʪʝ ʣʠʤʬʦʮʠʪʠ (Gajate and Mollinedo 2007). ʇʦʣʫʯʝʥʠ-

ʪʝ ʜʘʥʥʠ ʩʚʠʜʝʪʝʣʩʪʚʘʪ, ʯʝ ʝʨʫʬʦʟʠʥʲʪ ʝ ʧʦʯʪʠ ʪʦʣʢʦʚʘ ʝʬʝʢʪʠʚʝʥ ʩʨʝʱʫ ʤʠʝʣʦʤʥʠʪʝ 
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ʢʣʝʪʢʠ, ʢʦʣʢʦʪʦ ʠ ʧʝʨʠʬʦʟʠʥʲʪ, ʩʧʦʨʝʜ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʟʘ ʥʝʛʦ ʜʘʥʥʠ (Hideshima, Catley 

et al. 2006). ɼʦ ʩʲʱʠʷ ʠʟʚʦʜ ʩʪʠʛʥʘʭʤʝ ʠ ʩʣʝʜ ʧʨʷʢʦ ʩʨʘʚʥʝʥʠʝ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ ʥʘ 

Erufosine ʠ Perifosine ʧʨʠ ʢʣʝʪʢʠ OPM-2. ɼʘʥʥʠ ʦʪ ʧʨʦʫʯʚʘʥʝ ʥʘ Erufosine ʧʨʠ ʧʘʮʠʝʥʪʠ 

ʩ ʍʃʃ ʧʦʢʘʟʚʘʪ, ʯʝ ʝʨʫʬʦʟʠʥʲʪ ʝ ʤʥʦʛʦ ʜʦʙʨʝ ʧʦʥʦʩʠʤ ʠ ʧʨʠ ʧʣʘʟʤʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʜʦ 60 ÕM ʥʝ ʧʨʝʜʠʟʚʠʢʚʘ ʟʥʘʯʠʪʝʣʥʠ ʥʝʞʝʣʘʥʠ ʨʝʘʢʮʠʠ (Fiegl, Lindner et al. 2008), ʪ.ʝ. 

ʧʦʩʪʠʞʠʤʘ ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʘ ʧʣʘʟʤʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʪ IC50 ʟʘ ʥʘʡ-ʨʝʟʠʩʪʝʥʪʥʘʪʘ 

ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. 

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʢʫʨʢʫʤʠʥʲʪ ʝ ʮʠʪʦʪʦʢʩʠʯʝʥ ʢʲʤ ʯʦʚʝʰʢʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ 

ʢʘʪʦ U-266, RPMI-8226, MM.1S ʠ MM.1R, ʢʘʢʪʦ ʠ ʢʲʤ ʧʲʨʚʠʯʥʠ ʢʫʣʪʫʨʠ ʦʪ ʤʠʝʣʦʤʥʠ 

ʢʣʝʪʢʠ (Bharti, Donato et al. 2003; Bharti, Shishodia et al. 2004; Alaikov, Konstantinov et al. 

2007). ʆʪ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʜʘʥʥʠ ʩʝ ʚʠʞʜʘ, ʯʝ IC50(72h) ʥʘ ʢʫʨʢʫʤʠʥʘ ʟʘ ʢʣʝʪʢʠ U-266 ʠ 

RPMI-8226 ʝ ʤʝʞʜʫ 15 ʠ 20 ÕM. ɺ ʣʠʪʝʨʘʪʫʨʘʪʘ ʦʙʘʯʝ ʣʠʧʩʚʘʪ ʜʘʥʥʠ ʟʘ ʯʫʚʩʪʚʠʪʝʣ-

ʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ OPM-2 ʢʲʤ ʢʫʨʢʫʤʠʥ. ʇʦʣʫʯʝʥʠʪʝ ʦʪ ʥʘʩ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʤʠʝ-

ʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-266, RPMI-8226 ʠ OPM-2 ʠʤʘʪ ʩʭʦʜʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʢʲʤ 

ʢʫʨʢʫʤʠʥ, ʢʦʛʘʪʦ ʪʦʡ ʝ ʧʨʠʣʦʞʝʥ ʟʘ 48 ʯʘʩʘ. IC50-ʩʪʦʡʥʦʩʪʠʪʝ ʚ ʩʣʫʯʘʷ ʩʘ ʤʝʞʜʫ 15 ʠ 21 

ÕM. ʇʨʠ ʧʦ-ʜʣ̡ʛʦ ʚʨʝʤʝ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ (72 h) ʢʫʨʢʫʤʠʥʲʪ ʝ ʥʘʡ-ʝʬʝʢʪʠʚʝʥ ʩʨʝʱʫ ʢʣʝ-

ʪʢʠ OPM-2 (IC50 å 6,2 ÕM), ʧʦ-ʤʘʣʢʦ ʩʨʝʱʫ RPMI-8226 (IC50 å 11,2 ÕM) ʠ ʥʘʡ-ʤʘʣʢʦ 

ʩʨʝʱʫ U-266 (IC50 å 16,3 ÕM). ʆʱʝ ʧʦ-ʥʠʩʢʘ ʝʬʝʢʪʠʚʥʦʩʪ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʧʨʷʤʦ ʤʦʥʦ-

ʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ, ʠʟʦʣʠʨʘʥʠ ʦʪ ʢʦʩʪʝʥ ʤʦʟʲʢ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʄʄ, ʥʦ ʪʦʚʘ ʤʦʞʝ ʜʘ ʩʝ 

ʦʙʷʩʥʠ ʩ ʬʘʢʪʘ, ʯʝ ʪʝʟʠ ʢʣʝʪʢʠ ʥʝ ʩʘ ʯʠʩʪʘ ʧʦʧʫʣʘʮʠʷ ʩʘʤʦ ʦʪ ʄʇ, ʘ ʢʘʢʪʦ ʝ ʠʟʚʝʩʪʥʦ, 

ʢʫʨʢʫʤʠʥʲʪ ʝ ʩʝʣʝʢʪʠʚʥʦ ʮʠʪʦʪʦʢʩʠʯʝʥ ʩʧʨʷʤʦ ʪʫʤʦʨʥʠʪʝ ʢʣʝʪʢʠ (Ravindran, Prasad et 

al. 2009). ɿʘ ʩʲʞʘʣʝʥʠʝ, ʮʠʪʦʪʦʢʩʠʯʥʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʢʫʨʢʫʤʠʥʘ ʤʥʦʛʦʢʨʘʪʥʦ 

ʥʘʜʚʠʰʘʚʘʪ ʧʦʩʪʠʞʠʤʘʪʘ ʧʣʘʟʤʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʣʝʜ ʧʝʨʦʨʘʣʥʦ ʧʨʠʣʦʞʝʥʠʝ (1,77 ɛM 

ʩʣʝʜ ʧʨʠʝʤ ʥʘ 8 g ʢʫʨʢʫʤʠʥ) (Aggarwal, Kumar et al. 2003). ɺʲʟʣʘʛʘʪ ʩʝ ʥʘʜʝʞʜʠ ʚʲʨʭʫ 

ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʙʠʦʥʘʣʠʯʥʦʩʪʪʘ ʥʘ ʢʫʨʢʫʤʠʥʘ (Goel, Kunnumakkara 

et al. 2008; Jurenka 2009). 

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʜʠʘʨʩʝʥʦʚʠʷʪ ʪʨʠʦʢʩʠʜ ʝ ʮʠʪʦʪʦʢʩʠʯʝʥ ʧʨʠ ʨʘʟʣʠʯʥʠ ʯʦʚʝʰʢʠ ʤʠʝ-

ʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ʚʢʣʶʯʠʪʝʣʥʦ U-266, RPMI-8226 ʠ OPM-2, ʘ ʩʲʱʦ ʠ ʧʨʠ ʧʲʨʚʠʯ-

ʥʠ ʢʫʣʪʫʨʠ ʦʪ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ (Rousselot, Labaume et al. 1999; Hayashi, Hideshima et al. 

2002; Karasavvas, Carcamo et al. 2005; Kajiguchi, Yamamoto et al. 2006; Wen, Feng et al. 

2010). ʀʤʘ ʨʘʟʤʠʥʘʚʘʥʠʷ ʤʝʞʜʫ ʧʫʙʣʠʢʫʚʘʥʠʪʝ IC50(48h)-ʩʪʦʡʥʦʩʪʠ ʥʘ As2O3 ʟʘ ʢʣʝʪʢʠ 

U-266 ʠ RPMI-8226 ï ʪʝ ʚʘʨʠʨʘʪ ʦʪ 0,75 ʜʦ 2,5 ÕM ʠ ʟʘ ʜʚʝʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. ʉʧʦʨʝʜ 

ʥʘʰʠʪʝ ʜʘʥʥʠ ʪʨʠʪʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʠʤʘʪ ʩʭʦʜʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʢʲʤ As2O3, 

ʢʘʪʦ IC50-ʩʪʦʡʥʦʩʪʠʪʝ ʧʦʧʘʜʘʪ ʚ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ 0,75 ʠ 1,4 ÕM, ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ As2O3 
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ʝ ʙʠʣ ʧʨʠʣʦʞʝʥ ʟʘ 48 ʠʣʠ 72 ʯʘʩʘ. ɹʝʰʝ ʫʩʪʘʥʦʚʝʥʘ 4-5 ʧʲʪʠ ʧʦ-ʥʠʩʢʘ ʮʠʪʦʪʦʢʩʠʯʥʘ 

ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʜʠʘʨʩʝʥʦʚʠʷ ʪʨʠʦʢʩʠʜ ʩʧʨʷʤʦ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ, ʠʟʦʣʠʨʘʥʠ ʦʪ 

ʢʦʩʪʝʥ ʤʦʟʲʢ ʥʘ ʧʘʮʠʝʥʪ ʩ ʄʄ. ɿʘ ʩʨʘʚʥʝʥʠʝ, ʉmax ʩʣʝʜ i.v. ʧʨʠʣʦʞʝʥʠʝ ʥʘ 10 mg As2O3 

ʝ ʚ ʛʨʘʥʠʮʠʪʝ ʤʝʞʜʫ 0,5 ʠ 2 ÕM (Au and Kwong 2008). 

ʄʝʣʬʘʣʘʥʲʪ ʝ ʘʣʢʠʣʠʨʘʱ ʮʠʪʦʩʪʘʪʠʢ, ʠʟʧʦʣʟʚʘʥ ʚ ʢʣʘʩʠʯʝʩʢʠʪʝ ʩʭʝʤʠ ʟʘ ʣʝʯʝʥʠʝ ʥʘ 

ʄʄ. ʅʘʰʠʪʝ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ RPMI-8226 e ʥʘʡ-ʨʝʟʠʩʪʝʥʪʥʘ ʢʲʤ 

Melphalan (IC50 ʝ ʥʘʜ 30 ÕM, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ ʜʘʣʠ ʤʝʣʬʘʣʘʥʲʪ ʩʝ ʧʨʠʣʘʛʘ ʟʘ 48 ʠʣʠ 

72 ʯʘʩʘ). ʄʦʥʦʥʫʢʣʝʘʨʥʠʪʝ ʢʣʝʪʢʠ ʦʪ ʢʦʩʪʝʥ ʤʦʟʲʢ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʄʄ ʩʘ ʧʦ-ʯʫʚʩʪʚʠ-

ʪʝʣʥʠ, ʢʘʪʦ ʟʘ ʪʷʭ IC50(72h)-ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʤʝʣʬʘʣʘʥʘ ʩʘ ʤʝʞʜʫ 12 ʠ 33 ÕM. ɿʘ ʩʨʘʚʥʝ-

ʥʠʝ, ʩʲʦʪʚʝʪʥʠʪʝ IC50-ʩʪʦʡʥʦʩʪʠ ʟʘ ʢʣʝʪʢʠ U-266 ʠ OPM-2 ʩʘ ʚ ʜʠʘʧʘʟʦʥʘ ʦʪ 11 ʜʦ 18 

ÕM. 

ɹʝʥʜʘʤʫʩʪʠʥʲʪ ʝ ʘʣʢʠʣʘʪʦʨ, ʢʦʡʪʦ ʠʤʘ ʩʪʨʫʢʪʫʨʥʦ ʧʦʜʦʙʠʝ ʩ ʧʫʨʠʥʦʚʠʪʝ ʘʥʘʣʦʟʠ. ɺ 

ʣʠʪʝʨʘʪʫʨʘʪʘ ʣʠʧʩʚʘʪ ʜʦʩʪʘʪʲʯʥʦ ʜʘʥʥʠ ʟʘ ʥʝʛʦʚʘʪʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪ ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝ-

ʪʲʯʥʠ ʣʠʥʠʠ. ʉʧʦʨʝʜ ʧʦʣʫʯʝʥʠʪʝ ʦʪ ʥʘʩ ʨʝʟʫʣʪʘʪʠ, ʢʣʝʪʲʯʥʠʪʝ ʣʠʥʠʠ OPM-2 ʠ RPMI-

8226 ʠʤʘʪ ʝʜʥʘʢʚʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʢʲʤ Bendamustine. ʀʥʪʝʨʝʩʥʦ ʝ, ʯʝ ʧʨʠ ʪʝʟʠ ʢʣʝʪʲʯ-

ʥʠ ʣʠʥʠʠ ʩʝ ʦʪʯʠʪʘ ʧʦ-ʥʠʩʢʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪ ʥʘ 72-ʠʷ, ʦʪʢʦʣʢʦʪʦ ʥʘ 48-ʠʷ ʯʘʩ ʩʣʝʜ ʪʨʝ-

ʪʠʨʘʥʝ ʩ ʙʝʥʜʘʤʫʩʪʠʥ (IC50(48h) å 122 ÕM; IC50(72h) > 200 ÕM), ʥʦ ʪʦʚʘ ʚʝʨʦʷʪʥʦ ʙʠ ʤʦʛʣʦ 

ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʥʝʩʪʘʙʠʣʥʦʩʪʪʘ ʠ ʨʘʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʙʝʥʜʘʤʫʩʪʠʥʘ ʚʲʚ ʚʦʜʥʘ ʩʨʝʜʘ ʠ ʧʦʩ-

ʣʝʜʚʘʱʘ ʧʨʦʣʠʬʝʨʘʮʠʷ ʥʘ ʧʨʝʞʠʚʝʣʠʪʝ ʢʣʝʪʢʠ. U-266 ʩʝ ʦʪʣʠʯʘʚʘ ʩ ʧʦ-ʛʦʣʷʤʘ ʯʫʚʩʪʚʠ-

ʪʝʣʥʦʩʪ ʢʲʤ Bendamustine ʧʨʠ 72-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ (IC50(72h) å 73 ÕM). ʎʠʪʦʪʦʢʩʠʯʥʘ-

ʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ Bendamustine ʩʨʝʱʫ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ ʦʪ ʢʦʩʪʝʥ ʤʦʟʲʢ ʥʘ ʧʘʮʠ-

ʝʥʪʠ ʩ ʄʄ ʝ ʩʭʦʜʥʘ ʩ ʪʘʟʠ ʩʨʝʱʫ ʢʣʝʪʢʠ OPM-2 ʠ RPMI-8226. ɿʘ ʩʨʘʚʥʝʥʠʝ, ʉmax ʩʣʝʜ 

i.v. ʧʨʠʣʦʞʝʥʠʝ ʥʘ 200 mg/m
2
 Bendamustine ʝ ʦʢʦʣʦ 75 ÕM (Gandhi and Burger 2009). 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʘʪʘ ʩʠ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʘ ʘʢʪʠʚʥʦʩʪ, ʙʝʥʜʘʤʫʩʪʠʥʲʪ ʝ 

ʮʝʥʝʥ ʩ ʪʦʚʘ, ʯʝ ʢʣʝʪʢʠʪʝ ʩ ʨʘʟʚʠʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʜʨʫʛʠ ʘʣʢʠʣʘʪʦʨʠ ʥʝ ʩʘ 

ʢʨʲʩʪʦʩʘʥʦ ʨʝʟʠʩʪʝʥʪʥʠ ʢʲʤ ʥʝʛʦ. ʊʦʚʘ ʚʝʨʦʷʪʥʦ ʩʝ ʜʲʣʞʠ ʥʘ ʨʘʟʣʠʯʥʠʷ ʚʠʜ 

ʨʘʟʢʲʩʚʘʥʠʷ ʥʘ ɼʅʂ, ʢʦʠʪʦ ʙʝʥʜʘʤʫʩʪʠʥʲʪ ʧʨʝʜʠʟʚʠʢʚʘ ʠ ʢʦʠʪʦ ʩʝ ʨʝʧʘʨʠʨʘʪ ʧʦ-ʙʘʚʥʦ, 

ʯʨʝʟ ʠʟʨʷʟʚʘʥʝ ʥʘ ʙʘʟʠ, ʘ ʥʝ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʘʣʢʠʣʪʨʘʥʩʬʝʨʘʟʠ (Leoni, Bailey et al. 2008; 

Dennie and Kolesar 2009). 

ʇʨʝʟ ʧʦʩʣʝʜʥʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʧʨʦʪʝʘʟʦʤʥʠʷʪ ʠʥʭʠʙʠʪʦʨ Bortezomib ʥʘʤʝʨʠ ʰʠʨʦʢʦ 

ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ ʣʝʯʝʥʠʝ ʥʘ ʄʄ. ʊʦʡ ʝ ʝʬʝʢʪʠʚʝʥ ʩʨʝʱʫ ʄʇ ʚ ʥʘʥʦʤʦʣʘʨʥʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ (Hideshima, Chauhan et al. 2002; Koldehoff, Beelen et al. 2008; Ri, Iida et al. 2010). 

ʉʧʦʨʝʜ ʥʘʰʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ RPMI-8226 ʝ ʧʦ-ʨʝʟʠʩʪʝʥʪʥʘ ʢʲʤ ʙʦʨʪʝ-
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ʟʦʤʠʙ (IC50(72h) å 3,5 nM) ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʣʠʥʠʠʪʝ U-266 (IC50(72h) å1,6 nM) ʠ OPM-2 

(IC50(72h) å 1,7 nM). 

ʆʙʦʙʱʘʚʘʡʢʠ ʥʘʧʨʘʚʝʥʠʪʝ ʜʦʪʫʢ ʩʨʘʚʥʝʥʠʷ, ʤʦʞʝ ʜʘ ʩʝ ʢʦʥʩʪʘʪʠʨʘ, ʯʝ ʢʣʝʪʲʯʥʘʪʘ 

ʣʠʥʠʷ RPMI-8226 ʝ ʥʘʡ-ʤʘʣʢʦ ʯʫʚʩʪʚʠʪʝʣʥʘ ʢʲʤ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʚ ʢʣʠʥʠʯʥʘʪʘ 

ʧʨʘʢʪʠʢʘ Melphalan ʠ Bortezomib. ɹʝʥʜʘʤʫʩʪʠʥʲʪ ʩʲʱʦ ʠʤʘ ʥʠʩʢʘ ʝʬʝʢʪʠʚʥʦʩʪ ʩʨʝʱʫ 

ʪʝʟʠ ʢʣʝʪʢʠ. ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ, ʪʝ ʩʘ ʤʥʦʛʦ ʯʫʚʩʪʚʠʪʝʣʥʠ ʢʲʤ ʘʣʢʠʣʬʦʩʬʦʭʦʣʠʥʘ Erufo-

sine. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʢʣʝʪʢʠʪʝ U-266 ʩʘ ʥʘʡ-ʯʫʚʩʪʚʠʪʝʣʥʠ ʢʲʤ ʘʣʢʠʣʠʨʘʱʠ ʮʠʪʦʩʪʘʪʠ-

ʮʠ ʠ ʙʦʨʪʝʟʦʤʠʙ, ʥʦ ʥʘʡ-ʨʝʟʠʩʪʝʥʪʥʠ ʢʲʤ ʝʨʫʬʦʟʠʥ ʠ ʢʫʨʢʫʤʠʥ. ʂʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ 

OPM-2 ʝ ʥʘʡ-ʯʫʚʩʪʚʠʪʝʣʥʘ ʢʲʤ ʢʫʨʢʫʤʠʥ, ʘ ʩʲʱʦ ʝ ʤʥʦʛʦ ʯʫʚʩʪʚʠʪʝʣʥʘ ʠ ʢʲʤ ʙʦʨʪʝʟʦ-

ʤʠʙ (ʢʦʣʢʦʪʦ U-266) ʠ ʝʨʫʬʦʟʠʥ (ʢʦʣʢʦʪʦ RPMI-8226). ʊʷ ʦʙʘʯʝ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʨʝʟʠʩ-

ʪʝʥʪʥʘ ʢʲʤ Bendamustine. ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ ʨʘʟʣʠʯʥʠʷʪ ʩʧʝʢʪʲʨ ʥʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʢʣʠ-

ʥʠʯʥʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʣʝʢʘʨʩʪʚʘ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʠ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʚʝʱʝʩʪʚʘ ʩ ʧʨʦ-

ʪʠʚʦʤʠʝʣʦʤʥʦ ʜʝʡʩʪʚʠʝ ʦʪ ʜʨʫʛʘ. ʊʝʟʠ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ ʷʩʥʦ ʧʝʨʩʧʝʢʪʠʚʘʪʘ, ʢʦʷʪʦ ʙʠ ʩʝ 

ʦʪʢʨʠʣʘ ʧʨʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʪʝʟʠ ʚʝʱʝʩʪʚʘ ʚ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ, ʘ ʠʤʝʥʥʦ ï ʣʝʯʝʥʠʝ ʥʘ 

ʙʦʣʥʠ ʩ ʄʄ, ʨʘʟʚʠʣʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʩʪʘʥʜʘʨʪʥʘʪʘ ʪʝʨʘʧʠʷ. 

ɻʦʣʷʤ ʥʝʜʦʩʪʘʪʲʢ ʥʘ ʦʩʥʦʚʥʠʪʝ ʣʝʢʘʨʩʪʚʘ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʄʄ ʝ ʪʷʭʥʘʪʘ ʤʠʝʣʦʪʦʢʩʠʯ-

ʥʦʩʪ. ɼʠʘʨʩʝʥʦʚʠʷʪ ʪʨʠʦʢʩʠʜ ʩʲʱʦ ʝ ʤʠʝʣʦʪʦʢʩʠʯʝʥ (Au and Kwong 2008). ɿʘ ʨʘʟʣʠʢʘ 

ʦʪ ʪʷʭ, ʢʫʨʢʫʤʠʥʲʪ ʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪʦʢʩʠʯʝʥ (Goel, Kunnumakkara et al. 2008; Hatcher, 

Planalp et al. 2008), ʘ ʪʦʢʩʠʢʦʣʦʛʠʯʥʠʷʪ ʧʨʦʬʠʣ ʥʘ ʘʣʢʠʣʬʦʩʬʦʭʦʣʠʥʠʪʝ ʠ ʚ ʯʘʩʪʥʦʩʪ 

ʝʨʫʬʦʟʠʥʘ ʥʝ ʚʢʣʶʯʚʘ ʤʠʝʣʦʪʦʢʩʠʯʥʦʩʪ. ʊʝ ʥʝ ʩʘ ʪʦʢʩʠʯʥʠ ʟʘ ʥʦʨʤʘʣʥʠʪʝ ʟʨʝʣʠ ʣʠʤ-

ʬʦʮʠʪʠ (Gajate and Mollinedo 2007), ʘ ʦʩʚʝʥ ʪʦʚʘ ʤʦʛʘʪ ʜʘ ʩʪʠʤʫʣʠʨʘʪ ʥʦʨʤʘʣʥʘʪʘ ʭʝʤʦ-

ʧʦʝʟʘ, ʢʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ ʨʝʜʠʮʘ ʧʫʙʣʠʢʫʚʘʥʠ ʠʟʩʣʝʜʚʘʥʠʷ (Stekar, Hilgard et al. 1995; 

Konstantinov, Topashka-Ancheva et al. 1998; Konstantinov, Georgieva et al. 2002; Catley, 

Hideshima et al. 2007; Fiegl, Lindner et al. 2008). ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʚ ʥʘʩʪʦʷʱʘʪʘ ʜʠʩʝʨʪʘʮʠʷ 

ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ ʟʘ ʧʨʲʚ ʧʲʪ, ʯʝ ʝʨʫʬʦʟʠʥʲʪ ʩʪʠʤʫʣʠʨʘ ʥʦʨʤʘʣʥʠ ʯʦʚʝʰʢʠ ʩʪʚʦʣʦʚʠ 

ʢʣʝʪʢʠ ʜʘ ʦʙʨʘʟʫʚʘʪ ʛʨʘʥʫʣʦʮʠʪʥʦ-ʤʘʢʨʦʬʘʛʝʘʣʥʠ (CFU-GM) ʢʦʣʦʥʠʠ. ʊʦʚʘ ʦʪʚʘʨʷ 

ʥʦʚʘ ʧʝʨʩʧʝʢʪʠʚʘ ʟʘ ʫʧʦʪʨʝʙʘ ʥʘ Erufosine ʥʝ ʩʘʤʦ ʢʘʪʦ ʘʥʪʠʥʝʦʧʣʘʩʪʠʯʥʦ ʣʝʢʘʨʩʪʚʦ, ʥʦ 

ʠ ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷʪʘ ʥʘ ʭʝʤʦʧʦʝʪʠʯʥʠ ʩʪʚʦʣʦʚʠ ʢʣʝʪʢʠ. 

ʉʧʦʨʝʜ ʩʲʚʨʝʤʝʥʥʠʪʝ ʩʭʚʘʱʘʥʠʷ ʟʘ ʙʠʦʣʦʛʠʷʪʘ ʥʘ ʄʄ, ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʩʘ ʩʠʣʥʦ 

ʟʘʚʠʩʠʤʠ ʦʪ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ (Piazza, Gurrieri et al. 2007). ɽʪʦ ʟʘʱʦ, ʟʘ ʜʘ ʝ 

ʤʘʢʩʠʤʘʣʥʦ ʫʩʧʝʰʥʘ ʝʜʥʘ ʪʝʨʘʧʝʚʪʠʯʥʘ ʩʪʨʘʪʝʛʠʷ ʪʷ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘ ʧʦʪʠʩʢʘʥʝ ʥʘ 

ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʄʇ ʜʘ ʤʠʛʨʠʨʘʪ ʠ ʜʘ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʚ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ. 

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʧʝʨʠʬʦʟʠʥʲʪ ʧʦʪʠʩʢʘ ʤʠʛʨʘʮʠʷʪʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʢʲʤ ʭʝʤʦʢʠʥʠ ʠ 

ʮʠʪʦʢʠʥʠ, ʧʨʠʩʲʩʪʚʘʱʠ ʚ ʢʦʩʪʥʠʷ ʤʦʟʲʢ (Huston, Leleu et al. 2008). ʅʘʰʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ 
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ʧʨʲʚ ʧʲʪ ʜʝʤʦʥʩʪʨʠʨʘʪ ʘʥʪʠʤʠʛʨʘʮʠʦʥʝʥ ʝʬʝʢʪ ʥʘ Erufosine, ʢʘʪʦ ʧʦʢʘʟʚʘʪ, ʯʝ ʪʦʟʠ 

ɸʌʍ ʩʧʝʮʠʬʠʯʥʦ ʠʥʭʠʙʠʨʘ ʤʠʛʨʘʮʠʷʪʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ RPMI-8226 ʚ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ, ʢʦʷʪʦ ʥʷʤʘ ʧʨʷʢ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ. ʇʦʪʠʩʢʘʥʝ ʥʘ ʤʠʛʨʘʮʠʷʪʘ ʙʝʰʝ ʥʘʙʣʶʜʘʚʘʥʦ 

ʠ ʧʨʠ ʜʨʫʛʠʪʝ ʜʚʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ʥʦ ʚ ʩʣʫʯʘʷ ʙʝʰʝ ʦʪʯʝʪʝʥ ʠ ʧʨʷʢ ʮʠʪʦʪʦʢ-

ʩʠʯʝʥ ʝʬʝʢʪ, ʢʦʡʪʦ ʩʘʤ ʧʦ ʩʝʙʝ ʩʠ ʤʦʞʝ ʜʘ ʝ ʦʪʛʦʚʦʨʝʥ ʟʘ ʧʦ-ʤʘʣʢʠʷ ʙʨʦʡ ʤʠʛʨʠʨʘʣʠ 

ʢʣʝʪʢʠ. 

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʧʝʨʠʬʦʟʠʥʲʪ ʧʦʪʠʩʢʘ ʘʜʭʝʟʠʷʪʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ MM.1S ʢʲʤ ʬʠʙ-

ʨʦʥʝʢʪʠʥ (Huston, Leleu et al. 2008). ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʚ ʥʘʩʪʦʷʱʘʪʘ ʜʠʩʝʨʪʘʮʠʷ ʜʘʥʥʠ 

ʩʚʠʜʝʪʝʣʩʪʚʘʪ, ʯʝ ʝʨʫʬʦʟʠʥʲʪ ʩʲʱʦ ʠʤʘ ʘʥʪʠʘʜʭʝʟʠʦʥʝʥ ʝʬʝʢʪ ʠ ʠʥʭʠʙʠʨʘ ʘʜʭʝʟʠʷʪʘ ʥʘ 

ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ RPMI-8226 ʢʲʤ ʬʠʙʨʦʥʝʢʪʠʥ ʠ ʦʩʪʝʦʧʦʥʪʠʥ. ʇʦʜʦʙʝʥ ʝʬʝʢʪ ʝ ʫʩʪʘʥʦ-

ʚʝʥ ʠ ʟʘ Bendamustine. ʄʝʣʬʘʣʘʥʲʪ ʠ ʜʠʘʨʩʝʥʦʚʠʷʪ ʪʨʠʦʢʩʠʜ ʧʦʪʠʩʢʘʪ ʘʜʭʝʟʠʷʪʘ ʥʘ 

ʢʣʝʪʢʠ RPMI-8226 ʩʘʤʦ ʢʲʤ ʦʩʪʝʦʧʦʥʪʠʥ. 

 

2. ʈʘʮʠʦʥʘʣʥʠ ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʚʝʱʝʩʪʚʘ ʩ 

ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʘ ʘʢʪʠʚʥʦʩʪ 

ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʩʠʥʝʨʛʠʩʪʠʯʥʠ ʢʦʤʙʠʥʘʮʠʠ, ʨʝʘʣʠʟʠʨʘʱʠ ʧʦ-

ʛʦʣʷʤ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʦʪ ʩʫʤʘʪʘ ʥʘ ʝʬʝʢʪʠʪʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʚʝʱʝʩʪʚʘ. ʈʘʮʠʦʥʘʣʥʠ ʩʘ 

ʠ ʘʜʠʪʠʚʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʜʚʝ ʚʝʱʝʩʪʚʘ ʩ ʨʘʟʣʠʯʘʚʘʱ ʩʝ ʧʨʦʬʠʣ ʥʘ ʪʦʢʩʠʯʥʦʩʪ, ʟʘ-

ʱʦʪʦ ʧʦʟʚʦʣʷʚʘʪ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʝʜʠʥʠʮʘ ʧʨʦʪʠʚʦʪʫʤʦʨʝʥ ʝʬʝʢʪ ʧʨʠ ʧʦ-ʥʠʩʢʠ ʜʦʟʠ ʥʘ 

ʦʪʜʝʣʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʠ ʩʣʝʜʦʚʘʪʝʣʥʦ ʧʨʠ ʧʦ-ʥʠʩʢʘ ʪʦʢʩʠʯʥʦʩʪ (Greco, Faessel et al. 

1996). 

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʤʦʞʝ ʜʘ ʩʝ ʩʲʩʪʘʚʠ ʩʣʝʜʥʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʦʪ ʥʘʩ ʢʦʤʙʠʥʘʮʠʠ: 

1. ʉʠʥʝʨʛʠʩʪʠʯʥʠ (ʩʫʧʝʨʘʜʠʪʠʚʥʠ) ʢʦʤʙʠʥʘʮʠʠ. ʂʘʪʦ ʪʘʢʠʚʘ ʤʦʛʘʪ ʜʘ ʩʝ ʦʧʨʝʜʝ-

ʣʷʪ ʢʦʤʙʠʥʘʮʠʠʪʝ ʥʘ ʝʨʫʬʦʟʠʥ ʠʣʠ ʢʫʨʢʫʤʠʥ ʩ ʙʝʥʜʘʤʫʩʪʠʥ, ʤʝʣʬʘʣʘʥ ʠʣʠ ʙʦʨʪʝʟʦ-

ʤʠʙ, ʚʲʧʨʝʢʠ ʯʝ ʠʤʘ ʥʷʢʦʠ ʠʟʢʣʶʯʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʪʜʝʣʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. 

ʉʲʚʤʝʩʪʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Erufosine ʠ Bendamustine ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʚʟʘʠʤʥʦ 

ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʪʝ ʠʤ ʝʬʝʢʪʠ ʧʨʠ ʢʣʝʪʢʠ U-266 ʠ ʦʩʦʙʝʥʦ ʧʨʠ RPMI-8226. 

ʉʧʨʷʤʦ ʢʣʝʪʢʠ OPM-2 ʦʙʘʯʝ, ʢʦʤʙʠʥʘʮʠʷʪʘ ʝ ʘʜʠʪʠʚʥʘ. ʂʦʤʙʠʥʘʮʠʷʪʘ Erufosine + Mel-

phalan ʝ ʩʠʥʝʨʛʠʩʪʠʯʥʘ ʩʨʝʱʫ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ U-266, ʥʦ ʘʜʠʪʠʚʥʘ ʜʦ ʩʣʘʙʦ ʘʥʪʘʛʦʥʠ-

ʩʪʠʯʥʘ ʩʧʨʷʤʦ OPM-2 ʠ RPMI-8226. ʊʫʢ ʝ ʤʷʩʪʦʪʦ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʧʝʨʠʬʦʟʠʥʲʪ ʩʲ-

ʱʦ ʫʯʘʩʪʚʘ ʚ ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʤʝʣʬʘʣʘʥ ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ MM.1S 



ʉʨʘʚʥʠʪʝʣʥʦ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʤʫʣʪʠʧʣʝʥʠʷ ʤʠʝʣʦʤ 

290 
 

(Hideshima, Catley et al. 2006). ʉʲʚʤʝʩʪʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Erufosine ʠ Bortezomib ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʚʟʘʠʤʥʦ ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʪʝ ʠʤ ʝʬʝʢʪʠ ʠ ʧʨʠ ʪʨʠʪʝ ʠʟ-

ʩʣʝʜʚʘʥʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ʥʦ ʥʘʡ-ʚʝʯʝ ʧʨʠ RPMI-8226. ʊʝʟʠ ʜʘʥʥʠ ʩʘ ʘʥʘ-

ʣʦʛʠʯʥʠ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʟʘ Perifosine ʠ Bortezomib ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ MM.1S ʠ OPM-

1 (Hideshima, Catley et al. 2006; Hideshima, Catley et al. 2007). ʉʤʷʪʘ ʩʝ, ʯʝ ʧʨʠʯʠʥʘʪʘ ʟʘ 

ʥʘʙʣʶʜʘʚʘʥʠʷ ʩʠʥʝʨʛʠʟʲʤ ʩʝ ʢʦʨʝʥʠ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʚ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʘʣʢʠʣʬʦʩʬʦʭʦ-

ʣʠʥʘ ʜʘ ʥʝʫʪʨʘʣʠʟʠʨʘ ʧʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ Akt, ʧʨʝʜʠʟʚʠʢ-

ʚʘʥʦ ʧʦ ʧʨʠʥʮʠʧ ʦʪ ʙʦʨʪʝʟʦʤʠʙʘ, ʘ ʦʪ ʜʨʫʛʘ ï ʚ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ Bortezomib ʜʘ ʥʝʫʪʨʘ-

ʣʠʟʠʨʘ ʧʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ ERK, ʧʨʝʜʠʟʚʠʢʚʘʥʦ ʧʦ ʧʨʠʥ-

ʮʠʧ ʦʪ ʧʝʨʠʬʦʟʠʥʘ. 

ʂʦʤʙʠʥʘʮʠʷʪʘ ʢʫʨʢʫʤʠʥ + ʙʝʥʜʘʤʫʩʪʠʥ ʝ ʧʦʜʯʝʨʪʘʥʦ ʩʠʥʝʨʛʠʩʪʠʯʥʘ ʧʨʠ ʚʩʠʯʢʠ ʠʟ-

ʩʣʝʜʚʘʥʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. ʊʝʟʠ ʨʝʟʫʣʪʘʪʠ ʧʦʪʚʲʨʞʜʘʚʘʪ ʠ ʜʦʧʲʣʚʘʪ ʧʦ-ʨʘʥʦ 

ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʟʘ ʩʲʱʘʪʘ ʢʦʤʙʠʥʘʮʠʷ ʧʨʠ ʢʣʝʪʢʠ U-266 ʠ RPMI-8226 (Alaikov, 

Konstantinov et al. 2007). ʉʲʚʤʝʩʪʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʢʫʨʢʫʤʠʥ ʠ ʤʝʣʬʘʣʘʥ ʩʝ ʭʘʨʘʢʪʝ-

ʨʠʟʠʨʘ ʩ ʚʟʘʠʤʥʦ ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʪʝ ʠʤ ʝʬʝʢʪʠ ʧʨʠ ʢʣʝʪʢʠ U-266, ʜʦʢʘʪʦ 

ʢʦʤʙʠʥʘʮʠʦʥʥʠʷʪ ʝʬʝʢʪ ʧʨʠ OPM-2 ʠ RPMI-8226 ʝ ʧʦ-ʩʢʦʨʦ ʘʜʠʪʠʚʝʥ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʜʨʫʛʦ ʠʟʩʣʝʜʚʘʥʝ ʦʙʘʯʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʢʦʤʙʠʥʘʮʠʷʪʘ ʢʫʨʢʫʤʠʥ + ʤʝʣʬʘʣʘʥ ʝ ʘʜʠʪʠʚʥo 

ʮʠʪʦʪʦʢʩʠʯʥʘ ʢʘʢʪʦ ʩʨʝʱʫ RPMI-8226, ʪʘʢʘ ʠ ʩʨʝʱʫ U-266 (Bharti, Donato et al. 2003). 

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʢʫʨʢʫʤʠʥʲʪ ʠ ʤʝʣʬʘʣʘʥʲʪ ʚʟʘʠʤʥʦ ʧʦʪʝʥʮʠʨʘʪ ʮʠʪʦ-

ʪʦʢʩʠʯʥʠʪʝ ʩʠ ʝʬʝʢʪʠ ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ MOLP-2 ʠ ʨʝʟʠʩʪʝʥʪʥʠʷ ʠʤ ʢʲʤ ʤʝʣʬʘʣʘʥ 

ʚʘʨʠʘʥʪ MOLP-2/R (Xiao, Xiao et al. 2010). ɸʚʪʦʨʠʪʝ ʥʘ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʦʙʷʩʥʷʚʘʪ ʥʘʙ-

ʣʶʜʘʚʘʥʠʷ ʝʬʝʢʪ ʩʲʩ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʢʫʨʢʫʤʠʥʘ ʜʘ ʧʦʪʠʩʢʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ FA/BRCA, 

ʦʪʛʦʚʦʨʝʥ ʟʘ ʨʝʧʘʨʘʮʠʷʪʘ ʥʘ ɼʅʂ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʘʰʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʦʯʘʪ, ʯʝ ʢʦʤʙʠ-

ʥʘʮʠʷʪʘ ʢʫʨʢʫʤʠʥ + Bortezomib ʝ ʧʦʜʯʝʨʪʘʥʦ ʩʠʥʝʨʛʠʩʪʠʯʥʘ ʩʨʝʱʫ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲ-

ʯʥʠ ʣʠʥʠʠ OPM-2 ʠ RPMI-8226, ʜʦʢʘʪʦ ʩʠʥʝʨʛʠʟʲʤ ʧʨʠ U-266 ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʘʤʦ ʧʨʠ 

ʥʷʢʦʠ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʉʠʥʝʨʛʠʩʪʠʯʝʥ ʝʬʝʢʪ ʩʨʝʱʫ U-266 ʝ ʫʩʪʘʥʦʚʝʥ ʠ ʦʪ ʜʨʫʛʠ ʠʟʩʣʝ-

ʜʦʚʘʪʝʣʠ (Park, Ayyappan et al. 2008), ʚʢʣʶʯʠʪʝʣʥʦ ʚ U-266-ʙʘʟʠʨʘʥ ʤʦʜʝʣ ʥʘ ʄʄ ʚʲʨ-

ʭʫ ʛʦʣʠ ʤʠʰʢʠ (Sung, Kunnumakkara et al. 2009). ɺʝʨʦʷʪʥʘ ʧʨʠʯʠʥʘ ʟʘ ʪʦʚʘ ʚʟʘʠʤʦʜʝʡʩ-

ʪʚʠʝ ʝ ʬʘʢʪʲʪ, ʯʝ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ ʠʥʭʠʙʠʨʘʪ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠʷ ʬʘʢʪʦʨ 

NF-əB ʧʦ ʨʘʟʣʠʯʥʠ ʤʝʭʘʥʠʟʤʠ. ʆʩʚʝʥ ʪʦʚʘ ʢʫʨʢʫʤʠʥʲʪ ʧʦʪʠʩʢʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝʪʦ ʥʘ 

STAT3, ʩ ʢʦʝʪʦ ʚʝʨʦʷʪʥʦ ʧʦʚʠʰʘʚʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʢʲʤ ʮʠʪʦʩʪʘʪʠʮʠ 

(Sung, Kunnumakkara et al. 2009). 

2. ɸʜʠʪʠʚʥʠ ʢʦʤʙʠʥʘʮʠʠ. ʂʘʪʦ ʪʘʢʠʚʘ ʤʦʛʘʪ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʢʦʤʙʠʥʘʮʠʠʪʝ ʥʘ 

As2O3 ʩ ʙʝʥʜʘʤʫʩʪʠʥ, ʤʝʣʬʘʣʘʥ ʠʣʠ ʙʦʨʪʝʟʦʤʠʙ, ʢʘʢʪʦ ʠ ʥʘ ʙʦʨʪʝʟʦʤʠʙ ʩ ʤʝʣʬʘʣʘʥ ʠʣʠ 
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ʙʝʥʜʘʤʫʩʪʠʥ, ʚʲʧʨʝʢʠ ʯʝ ʠʤʘ ʥʷʢʦʠ ʠʟʢʣʶʯʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʪʜʝʣʥʠ ʢʣʝʪʲʯʥʠ ʣʠ-

ʥʠʠ. 

ʂʦʤʙʠʥʘʮʠʷʪʘ As2O3 + Melphalan ʝ ʘʜʠʪʠʚʥʘ ʠ ʧʨʠ ʪʨʠʪʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, 

ʥʦ ʧʨʠ RPMI-8226 ʩʝ ʥʘʙʣʶʜʘʚʘ ʠʟʚʝʩʪʥʦ ʚʟʘʠʤʥʦ ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʪʝ 

ʝʬʝʢʪʠ, ʘ ʧʨʠ OPM-2 ï ʪʝʥʜʝʥʮʠʷ ʢʲʤ ʧʨʦʷʚʘ ʥʘ ʘʥʪʘʛʦʥʠʟʲʤ. ʉʲʚʤʝʩʪʥʦʪʦ ʧʨʠʣʦʞʝ-

ʥʠʝ ʥʘ As2O3 ʠ Bendamustine ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʘʜʠʪʠʚʥʦ ʩʫʤʠʨʘʥʝ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʪʝ 

ʠʤ ʝʬʝʢʪʠ ʠ ʧʨʠ ʪʨʠʪʝ ʠʟʩʣʝʜʚʘʥʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ʥʦ ʧʨʠ RPMI-8226 ʩʝ ʟʘ-

ʙʝʣʷʟʚʘ ʪʝʥʜʝʥʮʠʷ ʟʘ ʧʨʦʷʚʘ ʥʘ ʩʠʥʝʨʛʠʟʲʤ. ʂʦʤʙʠʥʘʮʠʷʪʘ As2O3 + Bortezomib ʝ ʘʜʠʪʠ-

ʚʥʦ ʮʠʪʦʪʦʢʩʠʯʥʘ ʩʨʝʱʫ ʢʣʝʪʢʠ RPMI-8226, ʥʦ ʧʨʠ ʧʦ-ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝ ʥʘʙʣʶ-

ʜʘʚʘ ʩʠʥʝʨʛʠʩʪʠʯʝʥ ʝʬʝʢʪ. ʂʦʤʙʠʥʘʮʠʷʪʘ ʝ ʘʜʠʪʠʚʥʦ ʮʠʪʦʪʦʢʩʠʯʥʘ ʠ ʩʨʝʱʫ ʢʣʝʪʢʠ 

U-266, ʥʦ ʢʦʛʘʪʦ ʜʠʘʨʩʝʥʦʚʠʷʪ ʪʨʠʦʢʩʠʜ ʝ ʧʨʠʣʦʞʝʥ ʚ ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

(1 ÕM) ʩʝ ʟʘʙʝʣʷʟʚʘ ʪʝʥʜʝʥʮʠʷ ʟʘ ʧʨʦʷʚʘ ʥʘ ʘʥʪʘʛʦʥʠʟʲʤ. ʈʝʟʫʣʪʘʪʠʪʝ ʥʠ ʩʝ ʧʦʜʢʨʝʧʷʪ 

ʦʪ ʥʘʩʢʦʨʦ ʧʫʙʣʠʢʫʚʘʥʦ ʠʟʩʣʝʜʚʘʥʝ, ʢʦʝʪʦ ʧʦʢʘʟʚʘ ʘʜʠʪʠʚʥʠ ʠʣʠ ʩʠʥʝʨʛʠʩʪʠʯʥʠ ʮʠʪʦ-

ʪʦʢʩʠʯʥʠ ʝʬʝʢʪʠ ʥʘ ʢʦʤʙʠʥʘʮʠʷʪʘ As2O3 + Bortezomib ʩʨʝʱʫ ʨʘʟʣʠʯʥʠ ʤʠʝʣʦʤʥʠ ʢʣʝ-

ʪʲʯʥʠ ʣʠʥʠʠ (Wen, Feng et al. 2010). 

ʉ̡ ʚʤʝʩʪʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Bortezomib ʠ Melphalan ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠ-

ʨʘ ʩ ʘʜʠʪʠʚʥʦ ʩʫʤʠʨʘʥʝ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʪʝ ʠʤ ʝʬʝʢʪʠ, ʥʦ ʧʨʠ ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʩʠʥʝʨʛʠʩʪʠʯʝʥ ʝʬʝʢʪ ʩʨʝʱʫ U-266. ɽʜʥʘ ʦʪ ʧʨʠʣʦʞʝʥʠʪʝ ʜʦʟʦʚʠ ʚʘʨʠʘʮʠʠ ʝ 

ʘʥʪʘʛʦʥʠʩʪʠʯʥʘ ʧʨʠ ʢʣʝʪʢʠ OPM-2. ɺ ʣʠʪʝʨʘʪʫʨʘʪʘ ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ ʜʘʥʥʠ ʟʘ ʚʟʘʠʤʥʦ 

ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʪʝ ʝʬʝʢʪʠ ʥʘ ʙʦʨʪʝʟʦʤʠʙʘ ʠ ʤʝʣʬʘʣʘʥʘ ʧʨʠ ʥʷʢʦʠ ʜʨʫʛʠ 

ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ (Ma, Yang et al. 2003; Mitsiades, Mitsiades et al. 2003). ʂʦʤʙʠ-

ʥʘʮʠʷʪʘ Bortezomib + Bendamustine ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ ʝ ʘʜʠʪʠʚʥʘ ʠ ʧʨʠ ʪʨʠʪʝ ʤʠʝʣʦʤʥʠ 

ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʩʪʲʧʚʘ ʚʟʘʠʤʥʦ ʧʦʪʝʥʮʠʨʘʥʝ ʥʘ 

ʮʠʪʦʪʦʢʩʠʯʥʠʪʝ ʝʬʝʢʪʠ. 

3. ɸʥʪʘʛʦʥʠʩʪʠʯʥʠ ʢʦʤʙʠʥʘʮʠʠ. ʂʘʪʦ ʪʘʢʠʚʘ ʤʦʛʘʪ ʜʘ ʩʝ ʦʢʘʯʝʩʪʚʷʪ ʢʦʤʙʠʥʘʮʠʠʪʝ 

ʥʘ ʝʨʫʬʦʟʠʥ ʩ ʢʫʨʢʫʤʠʥ ʠʣʠ As2O3, ʢʘʢʪʦ ʠ ʥʘ ʢʫʨʢʫʤʠʥ ʩ As2O3, ʚʲʧʨʝʢʠ ʯʝ ʠʤʘ ʥʷʢʦʠ 

ʠʟʢʣʶʯʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʪʜʝʣʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. 

ʂʦʤʙʠʥʘʮʠʷʪʘ Erufosine + ʢʫʨʢʫʤʠʥ ʝ ʘʥʪʘʛʦʥʠʩʪʠʯʥʘ ʧʨʠ ʢʣʝʪʢʠ OPM-2, ʘ ʩʲʱʦ ʠ 

ʧʨʠ ʢʣʝʪʢʠ RPMI-8226 ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʝʨʫʬʦʟʠʥʲʪ ʝ ʧʨʠʣʦʞʝʥ ʚ ʩʨʘʚʥʠʪʝʣʥʦ ʚʠʩʦʢʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ (ʧʦ-ʚʠʩʦʢʘ ʦʪ IC50). ʉʧʨʷʤʦ ʢʣʝʪʢʠ U-266 ʢʦʤʙʠʥʘʮʠʷʪʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠ-

ʨʘ ʩ ʘʜʠʪʠʚʥʦʩʪ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʪʝ ʝʬʝʢʪʠ ʥʘ ʦʪʜʝʣʥʠʪʝ ʚʝʱʝʩʪʚʘ. ʄʦʞʝ ʜʘ ʩʝ ʠʟʢʘʞʝ 

ʭʠʧʦʪʝʟʘʪʘ, ʯʝ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʜʫ ʝʨʫʬʦʟʠʥʘ ʠ ʢʫʨʢʫʤʠʥʘ ʧʨʦʪʠʯʘ 

ʥʘ ʥʠʚʦʪʦ ʥʘ ʢʠʥʘʟʘʪʘ JNK, ʪʲʡ ʢʘʪʦ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝʪʦ ʥʘ JNK ʝ ʢʣʶʯʦʚ 

ʤʝʭʘʥʠʟʲʤ ʧʨʠ ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʟʘ ʦʪ ɸʌʍ (Jendrossek, Muller et al. 2003; Nieto-
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Miguel, Gajate et al. 2008; Gills and Dennis 2009), ʘ ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʝ ʠʟʚʝʩʪʥʦ, ʯʝ 

ʢʫʨʢʫʤʠʥʲʪ ʤʦʞʝ ʜʘ ʠʥʭʠʙʠʨʘ JNK (Chen and Tan 1998; Gajate, An et al. 2003). ɸʥʪʘʛʦ-

ʥʠʩʪʠʯʝʥ ʝʬʝʢʪ ʧʨʠ ʢʦʤʙʠʥʠʨʘʥʝ ʥʘ Erufosine ʠ As2O3 ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ ʢʣʝʪʢʠ U-266, 

ʘ ʚ ʦʧʨʝʜʝʣʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʧʨʠ RPMI-8226. ʂʦʤʙʠʥʘʮʠʷʪʘ ʦʙʘʯʝ ʝ ʘʜʠʪʠʚʥʦ ʮʠʪʦ-

ʪʦʢʩʠʯʥʘ ʩʧʨʷʤʦ ʢʣʝʪʢʠ OPM-2 ʠ ʝ ʩʠʥʝʨʛʠʩʪʠʯʥʘ ʩʧʨʷʤʦ ʢʣʝʪʢʠ RPMI-8226 ʚ ʩʣʫʯʘʠ-

ʪʝ, ʢʦʛʘʪʦ ʝʨʫʬʦʟʠʥʲʪ ʝ ʧʨʠʣʦʞʝʥ ʚ ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʧʦ-ʥʠʩʢʘ ʦʪ 

IC50). 

ʂʦʤʙʠʥʘʮʠʷʪʘ ʢʫʨʢʫʤʠʥ + As2O3 ʝ ʧʦʜʯʝʨʪʘʥʦ ʘʥʪʘʛʦʥʠʩʪʠʯʥʘ ʧʨʠ ʢʣʝʪʢʠ OPM-2. 

ʊʝʥʜʝʥʮʠʷ ʟʘ ʧʨʦʷʚʘ ʥʘ ʘʥʪʘʛʦʥʠʟʲʤ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʧʨʠ ʢʣʝʪʢʠ RPMI-8226. ʂʦʛʘʪʦ 

As2O3 ʝ ʚ ʩʨʘʚʥʠʪʝʣʥʦ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʧʦ-ʚʠʩʦʢʘ ʦʪ IC50) ʩʝ ʧʨʦʷʚʷʚʘ ʩʠʥʝʨʛʠʩ-

ʪʠʯʝʥ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʩʧʨʷʤʦ ʢʣʝʪʢʠ U-266. ɸʥʪʘʛʦʥʠʩʪʠʯʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʞʜʫ ʢʫʨʢʫʤʠʥʘ ʠ ʜʠʘʨʩʝʥʦʚʠʷ ʪʨʠʦʢʩʠʜ ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩʲʩ ʩʚʦʡʩʪʚʦʪʦ ʥʘ 

ʢʫʨʢʫʤʠʥʘ, ʙʠʜʝʡʢʠ ʘʥʪʠʦʢʩʠʜʘʥʪ ʠ ʠʥʜʫʢʪʦʨ ʥʘ PARP, ʜʘ ʥʝʫʪʨʘʣʠʟʠʨʘ As2O3-ʠʥʜʫ-

ʮʠʨʘʥʦʪʦ ʫʚʨʝʞʜʘʥʝ ʥʘ ɼʅʂ (Mukherjee, Roy et al. 2007). ʆʩʚʝʥ ʪʦʚʘ ʢʫʨʢʫʤʠʥʲʪ ʙʠ ʤʦ-

ʛʲʣ ʜʘ ʠʥʭʠʙʠʨʘ JNK ʠ ʪʘʢʘ ʜʘ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʠʥʜʫʮʠʨʘʥʝʪʦ ʥʘ ʘʧʦʧʪʦʟʘ ʦʪ ʩʪʨʘʥʘ ʥʘ 

As2O3 (Hossain, Akhand et al. 2000). 

ʄʦʞʝ ʜʘ ʩʝ ʦʙʦʙʱʠ, ʯʝ ʢʘʪʦ ʦʩʦʙʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦ ʟʘ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʘʪʘ ʪʝʨʘʧʠʷ ʩʝ 

ʦʯʝʨʪʘʚʘ ʢʦʤʙʠʥʠʨʘʥʝʪʦ ʥʘ ʝʨʫʬʦʟʠʥ ʠʣʠ ʢʫʨʢʫʤʠʥ ʩ ʘʣʢʠʣʠʨʘʱʠ ʮʠʪʦʩʪʘʪʠʮʠ ʠʣʠ 

ʙʦʨʪʝʟʦʤʠʙ. ʄʦʞʝ ʜʘ ʩʝ ʦʯʘʢʚʘ, ʯʝ ʧʦʜʦʙʥʠ ʢʦʤʙʠʥʘʮʠʠ ʱʝ ʧʦʚʠʰʘʪ ʯʝʩʪʦʪʘʪʘ ʠ ʧʨʦ-

ʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʨʝʤʠʩʠʠʪʝ ʠ ʱʝ ʧʦʥʠʞʘʪ ʯʝʩʪʦʪʘʪʘ ʥʘ ʅʃʈ. ʆʪ ʤʥʦʛʦ ʛʦʣʷʤʦ ʟʥʘʯʝ-

ʥʠʝ ʠʟʛʣʝʞʜʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʩʣʫʯʘʠʪʝ ʥʘ ʤʠʝʣʦʩʫʧʨʝʩʠʷ ʯʨʝʟ ʚʢʣʶʯ-

ʚʘʥʝ ʥʘ Erufosine ʚ ʪʝʨʘʧʝʚʪʠʯʥʠʪʝ ʩʭʝʤʠ. ʂʦʤʙʠʥʠʨʘʥʝʪʦ ʥʘ As2O3 ʩ ʘʣʢʠʣʘʪʦʨʠ ʠʣʠ 

ʙʦʨʪʝʟʦʤʠʙ ʩʲʱʦ ʠʟʛʣʝʞʜʘ ʮʝʣʝʩʲʦʙʨʘʟʥʦ, ʘ ʪʝʨʘʧʝʚʪʠʯʥʠ ʩʭʝʤʠ, ʩʲʯʝʪʘʚʘʱʠ ʘʣʢʠʣʘ-

ʪʦʨʠ ʩ ʙʦʨʪʝʟʦʤʠʙ, ʚʝʯʝ ʩʘ ʜʦʢʘʟʘʣʠ ʩʚʦʷʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʚ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ 

(Rajkumar and Palumbo 2007). 

 

3. ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ in vitro ʤʦʜʝʣʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʠ ʦʩʪʝʦʙʣʘʩʪʠ 

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʦʩʪʝʦʙʣʘʩʪʥʠʪʝ ʢʣʝʪʢʠ SAOS-2 ʠʤʘʪ ʤʥʦʛʦ ʥʠʩʢʦ ʥʠʚʦ ʥʘ ʘʥʪʠʘʧʦʧ-

ʪʦʪʠʯʥʠʷ ʧʨʦʪʝʠʥ Bcl-2, ʢʦʝʪʦ ʝ ʩʚʲʨʟʘʥʦ ʩ ʣʠʧʩʘʪʘ ʚ ʪʝʟʠ ʢʣʝʪʢʠ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠʷ 

ʬʘʢʪʦʨ WT1 (Mayo, Wang et al. 1999). ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʟʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʝ ʭʘʨʘʢ-
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ʪʝʨʥʘ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʝʢʩʧʨʝʩʠʷ ʥʘ ʪʦʟʠ ʧʨʦʪʝʠʥ (Mitsiades, Mitsiades et al. 2004). ʅʘ-

ʰʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘʪ ʧʨʠ ʧʨʷʢʦ ʩʨʘʚʥʝʥʠʝ, ʯʝ ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʤʠʝʣʦʤʥʠʪʝ ʠ ʦʩ-

ʪʝʦʙʣʘʩʪʥʠʪʝ ʢʣʝʪʢʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ Bcl-2 ʝ ʤʥʦʛʦ ʛʦʣʷʤʘ. ʇʨʠ ʧʦʜʭʦ-

ʜʷʱʘ ʝʢʩʧʦʟʠʮʠʷ ʥʘ ʬʠʣʤʠʪʝ, SAOS-2 ʠʟʛʣʝʞʜʘʪ ʥʘʧʲʣʥʦ ʦʪʨʠʮʘʪʝʣʥʠ ʟʘ Bcl-2 ʥʘ ʬʦʥʘ 

ʥʘ Bcl-2-ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ. ʆʩʚʝʥ ʪʦʚʘ ʩʝ ʫʩʪʘʥʦʚʠ, ʯʝ ʙʣʠʟʢʠʷʪ ʢʦʥʪʘʢʪ 

ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʩ ʦʩʪʝʦʙʣʘʩʪʠʪʝ ʥʝ ʩʪʠʤʫʣʠʨʘ ʧʦʩʣʝʜʥʠʪʝ ʜʘ ʝʢʩʧʨʝʩʠʨʘʪ ʧʦ-ʛʦ-

ʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ Bcl-2. ʊʝʟʠ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʝ ʥʘʣʠʮʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʪʜʠʬʝʨʝʥʮʠ-

ʨʘʥʝ ʥʘ ʜʚʘʪʘ ʪʠʧʘ ʢʣʝʪʢʠ ʚ ʩʤʝʩʝʥʘ ʧʦʧʫʣʘʮʠʷ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʘʥʪʠʪʝ-

ʣʘ ʩʨʝʱʫ Bcl-2. ʊʘʟʠ ʚʲʟʤʦʞʥʦʩʪ ʙʝʰʝ ʠʟʧʦʣʟʚʘʥʘ ʦʪ ʥʘʩ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʜʚʘ in vitro 

ʤʦʜʝʣʘ ï ʩʲʦʪʚʝʪʥʦ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʘʜʭʝʟʠʦʥʥʠʪʝ ʠʣʠ ʠʥʚʘʟʠʚʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʤʠʝ-

ʣʦʤʥʠʪʝ ʢʣʝʪʢʠ. 

ʉʲʟʜʘʜʝʥʠʷʪ ʤʦʜʝʣ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʘʜʭʝʟʠʷʪʘ ʥʘ ʄʇ ʢʲʤ ʦʩʪʝʦʙʣʘʩʪʥʠ ʢʣʝʪʢʠ ʩʝ 

ʩʚʝʞʜʘ ʜʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʤʦʥʦʩʣʦʡ ʦʪ ʢʣʝʪʢʠ SAOS-2, ʜʦʙʘʚʷʥʝ ʢʲʤ ʥʝ-

ʛʦ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʟʘ ʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʝ, ʦʪʤʠʚʘʥʝ ʥʘ ʥʝʧʨʠʢʨʝʧʠʣʠʪʝ ʩʝ ʤʠʝʣʦʤʥʠ 

ʢʣʝʪʢʠ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʪʥʦʩʠʪʝʣʥʦʪʦ ʥʠʚʦ ʥʘ Bcl-2 ʚ ʢʣʝʪʢʠʪʝ ʦʪ ʬʠʢʩʠʨʘʥʠʷ ʩʣʦʡ, 

ʠʟʧʦʣʟʚʘʡʢʠ ʩʪʘʥʜʘʨʪʥʘ ʧʨʦʮʝʜʫʨʘ ʟʘ ʠʤʫʥʦʙʣʦʪ. ʇʦʜʨʦʙʥʠʷʪ ʦʧʪʠʤʠʟʠʨʘʥ ʧʨʦʪʦʢʦʣ ʝ 

ʧʨʝʜʩʪʘʚʝʥ ʚ ʪ. 2.6.2. ʥʘ ʛʣʘʚʘ III . ʇʨʝʜʠʤʩʪʚʦ ʥʘ ʤʦʜʝʣʘ ʝ, ʯʝ ʥʝ ʝ ʥʫʞʥʦ ʤʠʝʣʦʤʥʠʪʝ 

ʢʣʝʪʢʠ ʜʘ ʙʲʜʘʪ ʤʘʨʢʠʨʘʥʠ ʧʦ ʥʷʢʘʢʲʚ ʥʘʯʠʥ (ʥʘʧʨʠʤʝʨ ʩ ʙʘʛʨʠʣʦ ʠʣʠ ʯʨʝʟ ʚʲʚʝʞʜʘʥʝ 

ʚ ʪʷʭ ʥʘ ʯʫʞʜ ʛʝʥ), ʩ ʢʦʝʪʦ ʩʝ ʠʟʙʷʛʚʘ ʚʲʥʰʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʦʪʥʘʩʷʥʠʷʪʘ ʠʤ. ʈʝʟʫʣʪʘ-

ʪʠ, ʧʦʣʫʯʝʥʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʦʜʝʣʘ, ʧʦʢʘʟʚʘʪ, ʯʝ ʦʪ ʪʨʠʪʝ ʠʟʩʣʝʜʚʘʥʠ ʤʠʝʣʦʤʥʠ 

ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ RPMI-8226 ʩʝ ʦʪʣʠʯʘʚʘ ʩ ʥʘʡ-ʛʦʣʷʤ ʘʬʠʥʠʪʝʪ ʟʘ ʘʜʭʝʟʠʷ ʢʲʤ ʢʣʝʪʢʠ 

SAOS-2, ʩʣʝʜʚʘʥʘ ʦʪ OPM-2 ʠ U-266. ʉʠʣʥʦ ʠʟʨʘʟʝʥʘʪʘ ʩʢʣʦʥʥʦʩʪ ʟʘ ʘʜʭʝʟʠʷ ʥʘ ʢʣʝʪ-

ʢʠʪʝ RPMI-8226 ʙʠ ʤʦʛʣʘ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʬʘʢʪʘ, ʯʝ ʪʝ ʩʚʨʲʭʝʢʩʧʨʝʩʠʨʘʪ c-MAF (Drexler 

2001), ʢʦʝʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʝ ʩʚʲʨʟʚʘ ʩ ʧʦʚʠʰʝʥʘ ʝʢʩʧʨʝʩʠʷ ʥʘ ʠʥʪʝʛʨʠʥ b7 ʠ ʩʪʠʤʫʣʠ-

ʨʘʥʝ ʥʘ ʘʜʭʝʟʠʷʪʘ ʢʲʤ ʉʂʄʂ (Tonon 2007). ɹʷʭʘ ʧʦʣʫʯʝʥʠ ʠ ʜʘʥʥʠ, ʢʦʠʪʦ ʧʦʢʘʟʚʘʪ, ʯʝ 

ʧʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʩʝʢʨʝʮʠʷʪʘ ʥʘ ʦʩʪʝʦʧʦʥʪʠʥ ʥʝ ʚʣʠʷʝ ʩʲʱʝʩʪʚʝʥʦ ʚʲʨʭʫ ʩʧʦʩʦʙʥʦʩʪʪʘ 

ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʟʘ ʘʜʭʝʟʠʷ ʢʲʤ ʦʩʪʝʦʙʣʘʩʪʠʪʝ. 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʙʝʰʝ ʧʦʩʪʠʛʥʘʪ ʟʥʘʯʠʪʝʣʝʥ ʥʘʧʨʝʜʲʢ ʚ ʪʨʠʠʟʤʝʨʥʦʪʦ ʢʣʝ-

ʪʲʯʥʦ ʢʫʣʪʠʚʠʨʘʥʝ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʲʨʪʷʱʠ ʩʝ ʙʠʦʨʝʘʢʪʦʨʠ, ʩʲʟʜʘʚʘʱʠ ʫʩʣʦʚʠʷ ʥʘ 

ʤʠʢʨʦʛʨʘʚʠʪʘʮʠʷ (Navran 2008). ʉʲʟʜʘʜʝʥʠʷʪ ʥʘ ʪʘʟʠ ʙʘʟʘ ʦʨʠʛʠʥʘʣʝʥ ʤʦʜʝʣ ʟʘ ʠʟʩʣʝʜ-

ʚʘʥʝ ʥʘ ʠʥʚʘʟʠʚʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʩʝ ʩʚʝʞʜʘ ʜʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʪ-

ʛʣʝʞʜʘʥʝ ʥʘ ʩʬʝʨʦʠʜʠ ʦʪ ʢʣʝʪʢʠ SAOS-2 ʚʲʚ ʚʲʨʪʷʱ ʩʝ ʙʠʦʨʝʘʢʪʦʨ, ʜʦʙʘʚʷʥʝ ʚ ʨʝʘʢʪʦ-

ʨʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʟʘ ʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʝ, ʠʟʛʦʪʚʷʥʝ ʥʘ ʭʠʩʪʦʣʦʛʠʯʥʠ ʧʨʝʧʘʨʘʪʠ ʦʪ 

ʩʬʝʨʦʠʜʠʪʝ ʠ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʦ ʦʮʚʝʪʷʚʘʥʝ ʥʘ ʧʨʝʧʘʨʘʪʠʪʝ ʩ ʘʥʪʠʪʷʣʦ ʩʨʝʱʫ Bcl-2. 
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ʇʦʜʨʦʙʥʠʷʪ ʦʧʪʠʤʠʟʠʨʘʥ ʧʨʦʪʦʢʦʣ ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʩʬʝʨʦʠʜʠʪʝ ʝ ʧʨʝʜʩʪʘʚʝʥ ʚ ʪ. 

2.1.6. ʥʘ ʛʣʘʚʘ III . ʈʝʟʫʣʪʘʪʠ, ʧʦʣʫʯʝʥʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʦʜʝʣʘ, ʧʦʢʘʟʚʘʪ ʢʘʢ ʤʠʝʣʦʤ-

ʥʠ ʢʣʝʪʢʠ U-266 ʠʥʚʘʟʠʨʘʪ ʩʬʝʨʦʠʜʠʪʝ. 

 

4. ʄʝʭʘʥʠʟʲʤ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ 

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʘʣʢʠʣʬʦʩʬʦʭʦʣʠʥʲʪ ʧʝʨʠʬʦʟʠʥ ʠʥʜʫʮʠʨʘ ʘʧʦʧʪʦʟʘ ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪ-

ʢʠ MM.1S (Hideshima, Catley et al. 2006; Huston, Leleu et al. 2008). ɺ ʭʦʜʘ ʥʘ ʧʨʦʚʝʜʝʥʠ-

ʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʙʝʰʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʠʟʧʦʣʟʚʘʥʠʪʝ ʦʪ ʥʘʩ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʨʝ-

ʘʛʠʨʘʪ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ ʮʠʪʦʪʦʢʩʠʯʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʨʫʬʦʟʠʥ. ʅʘʧ-

ʨʠʤʝʨ ʧʨʠ U-266 ʥʝ ʥʘʩʪʲʧʚʘʪ ʠʟʤʝʥʝʥʠʷ ʚ ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʢʣʝʪʲʯʥʠʪʝ ʷʜʨʘ, ʜʦʢʘʪʦ 

ʧʨʠ OPM-2 ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʢʘʨʠʦʧʠʢʥʦʟʘ ʠ ʢʘʨʠʦʨʝʢʩʠʩ, ʘ ʧʨʠ RPMI-8226 ï ʩʘʤʦ ʢʘʨʠʦ-

ʧʠʢʥʦʟʘ. ʇʨʦʤʝʥʠʪʝ ʧʨʠ OPM-2 ʥʘʩʪʲʧʚʘʪ ʩʨʘʚʥʠʪʝʣʥʦ ʙʲʨʟʦ (ʦʱʝ ʥʘ 16-ʠʷ ʯʘʩ), ʢʦʝʪʦ 

ʝ ʭʘʨʘʢʪʝʨʥʦ ʟʘ ʘʧʦʧʪʦʟʘʪʘ. ʊʝʟʠ ʜʘʥʥʠ ʩʝ ʧʦʜʢʨʝʧʷʪ ʦʪ ʨʝʟʫʣʪʘʪʠʪʝ, ʧʦʣʫʯʝʥʠ ʧʨʠ ʧʦ-

ʪʦʯʥʦ-ʮʠʪʦʤʝʪʨʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ, ʧʦʢʘʟʚʘʱʠ ʟʥʘʯʠʪʝʣʥʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʩʫʙ-G1-ʬʨʘʢ-

ʮʠʷʪʘ ʧʨʠ ʢʣʝʪʢʠ OPM-2, ʥʦ ʥʝ ʠ ʧʨʠ U-266. ʆʩʚʝʥ ʪʦʚʘ ʥʝ ʙʝʰʝ ʥʘʙʣʶʜʘʚʘʥʦ ʦʙʨʘʟʫ-

ʚʘʥʝ ʥʘ Ăʩʪʲʣʙʠʮʘò ʦʪ ɼʅʂ-ʬʨʘʛʤʝʥʪʠ ʩʣʝʜ ʛʝʣ-ʝʣʝʢʪʨʦʬʦʨʝʟʘ ʥʘ ɼʅʂ, ʠʟʦʣʠʨʘʥʘ ʦʪ 

ʢʣʝʪʢʠ U-266 ʠʣʠ RPMI-8226, ʪʨʝʪʠʨʘʥʠ ʩ Erufosine. ʆʙʨʘʟʫʚʘʥʝ ʥʘ ʪʘʢʘʚʘ Ăʩʪʲʣʙʠʮʘò 

ʩʝ ʦʢʘʟʘ ʚʲʟʤʦʞʥʦ ʩʣʝʜ ʠʥʢʫʙʠʨʘʥʝ ʥʘ ʷʜʨʘ ʦʪ ʪʝʟʠ ʢʣʝʪʢʠ ʩ ʮʠʪʦʟʦʣʝʥ ʝʢʩʪʨʘʢʪ ʦʪ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʪʨʝʪʠʨʘʥʠ ʩ ʝʨʫʬʦʟʠʥ ʢʣʝʪʢʠ SKW-3 (KE-37). ʊʦʚʘ ʧʦʢʘʟʚʘ, ʯʝ ʧʨʠʯʠʥʘ-

ʪʘ ʚ ʢʣʝʪʢʠ U-266 ʠ RPMI-8226 ʜʘ ʥʝ ʥʘʩʪʲʧʚʘ ʦʣʠʛʦʥʫʢʣʝʦʟʦʤʥʘ ʬʨʘʛʤʝʥʪʘʮʠʷ ʧʦʜ 

ʜʝʡʩʪʚʠʝ ʥʘ Erufosine ʝ ʩ ʠʟʚʲʥʷʜʨʝʥ ʧʨʦʠʟʭʦʜ, ʥʘʧʨʠʤʝʨ ʩʚʨʲʭʝʢʩʧʨʝʩʠʷ ʥʘ ʘʥʪʠʘʧʦʧ-

ʪʦʪʠʯʥʠ ʧʨʦʪʝʠʥʠ ʠʣʠ ʩʚʨʲʭʘʢʪʠʚʥʦʩʪ ʥʘ ʥʷʢʦʠ ʮʠʪʦʢʠʥʦʚʠ ʨʝʮʝʧʪʦʨʠ. 

ʅʘʡ-ʧʦʢʘʟʘʪʝʣʥʠ ʩʘ ʧʨʝʢʠʪʝ ʜʘʥʥʠ ʟʘ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ. ɺ ʢʣʝʪ-

ʢʠ OPM-2 ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʝʨʫʬʦʟʠʥʘ ʩʝ ʘʢʪʠʚʠʨʘʪ ʠ ʚʲʥʰʥʠʷʪ, ʠ ʚʲʪʨʝʰʥʠʷʪ ʧʲʪ ʥʘ 

ʘʧʦʧʪʦʟʘʪʘ. ɽʨʫʬʦʟʠʥʲʪ ʥʝ ʠʥʜʫʮʠʨʘ ʘʧʦʧʪʦʟʘ ʚ ʢʣʝʪʢʠ U-266, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ ʜʨʫʛ 

ʤʝʭʘʥʠʟʲʤ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʧʨʠ ʪʝʟʠ ʢʣʝʪʢʠ. ʅʝʘʧʦʧʪʦʪʠʯʥʠ ʤʝʭʘʥʠʟʤʠ ʚʝʨʦʷ-

ʪʥʦ ʫʯʘʩʪʚʘʪ ʠ ʧʨʠ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ Erufosine ʩʨʝʱʫ ʢʣʝʪʢʠ 

RPMI-8226. ɺʲʧʨʝʢʠ ʯʝ OPM-2 ʠ RPMI-8226 ʠʤʘʪ ʩʭʦʜʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʢʲʤ ʮʠʪʦʪʦʢ-

ʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʝʨʫʬʦʟʠʥʘ, ʤʠʥʠʤʘʣʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ Erufosine, ʢʦʷʪʦ ʧʨʝʜʠʟʚʠʢʚʘ 

ʘʧʦʧʪʦʟʘ ʧʨʠ ʢʣʝʪʢʠ RPMI-8226, ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʘ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ OPM-2. ʇʦʜʦ-

ʙʥʠ ʥʘʙʣʶʜʝʥʠʷ ʩʘ ʥʘʧʨʘʚʝʥʠ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʝʨʠʬʦʟʠʥʘ (Hideshima, Catley et al. 

2007). ɺ ʮʠʪʠʨʘʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʘʚʪʦʨʠʪʝ ʢʦʥʩʪʘʪʠʨʘʪ, ʯʝ ʮʠʪʦʪʦʢʩʠʯʥʠʷʪ ʝʬʝʢʪ ʥʘ ʧʝ-
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ʨʠʬʦʟʠʥʘ ʩʨʝʱʫ ʄʇ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʦʙʷʩʥʠ ʠʟʮʷʣʦ ʩ ʠʥʜʫʮʠʨʘʥʝʪʦ ʥʘ ʩʪʨʝʩʦʚʘ ʨʝʘʢʮʠʷ 

ʠ ʟʘʜʝʡʩʪʚʘʥʝ ʥʘ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʤʝʭʘʥʠʟʤʠ. ʆʩʚʝʥ ʪʦʚʘ ʝ ʠʟʚʝʩʪʥʦ, ʯʝ ɸʌʍ ʧʨʝʜʠʟʚʠʢ-

ʚʘʪ ʦʩʦʙʝʥ ʚʠʜ ʢʣʝʪʲʯʥʘ ʩʤʲʨʪ ʥʘ ʛʣʠʦʤʥʠʪʝ ʢʣʝʪʢʠ, ʢʦʷʪʦ ʩʲʯʝʪʘʚʘ ʭʘʨʘʢʪʝʨʥʠ ʙʝʣʝʟʠ 

ʟʘ ʥʝʢʨʦʟʘʪʘ ʠ ʟʘ ʘʧʦʧʪʦʟʘʪʘ ʠ ʥʝ ʩʝ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʦʪ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʧʘʥ-ʢʘʩʧʘʟʥʠ ʠʥ-

ʭʠʙʠʪʦʨʠ (Naumann, Wischhusen et al. 2004). ʇʨʝʜʣʦʞʝʥʠ ʩʘ ʜʚʝ ʘʣʪʝʨʥʘʪʠʚʥʠ ʭʠʧʦʪʝʟʠ 

ʟʘ ʤʝʭʘʥʠʟʤʘ, ʧʦ ʢʦʡʪʦ ɸʌʍ ʠʥʜʫʮʠʨʘʪ ʘʧʦʧʪʦʟʘ. ʉʧʦʨʝʜ ʧʲʨʚʘʪʘ ɸʌʍ ʤʦʛʘʪ ʜʘ ʘʢʪʠ-

ʚʠʨʘʪ ʨʝʮʝʧʪʦʨʠʪʝ Fas/CD95 ʙʝʟ ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʣʠʛʘʥʜ (Gajate and Mollinedo 

2001; Oberle, Massing et al. 2005; Gajate and Mollinedo 2007). ʉʧʦʨʝʜ ʚʪʦʨʘʪʘ ʭʠʧʦʪʝʟʘ, 

ʘʧʦʧʪʦʟʘʪʘ, ʧʨʝʜʠʟʚʠʢʚʘʥʘ ʦʪ ɸʌʍ, ʧʨʦʪʠʯʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ Ăʨʝʮʝʧʪʦʨʠʪʝ ʥʘ ʩʤʲʨʪʪʘò ʠ 

ʚʲʥʰʥʠʷ ʘʧʦʧʪʦʪʠʯʝʥ ʧʲʪ (Jendrossek, Muller et al. 2003). ʆʩʥʦʚʥʠʪʝ ʘʨʛʫʤʝʥʪʠ ʚ ʧʦʜ-

ʢʨʝʧʘ ʥʘ ʧʦʩʣʝʜʥʘʪʘ ʭʠʧʦʪʝʟʘ ʩʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʝʨʫʮʠʣʬʦʩʬʦʭʦʣʠʥʘ ʜʘ ʧʨʝʜʠʟʚʠʢʚʘ 

ʘʧʦʧʪʦʟʘ ʚ ʣʠʤʬʦʠʜʥʠ ʢʣʝʪʢʠ Jurkat, ʨʝʟʠʩʪʝʥʪʥʠ ʢʲʤ FasL/CD95L ʠ TRAIL, ʢʘʢʪʦ ʠ 

ʥʝʟʥʘʯʠʪʝʣʥʦʪʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʢʘʩʧʘʟʘ-3 ʚ ʢʣʝʪʢʠ Jurkat, ʝʢʩʧʨʝʩʠʨʘʱʠ ʜʦʤʠʥʘʥʪʥʦ-

ʥʝʛʘʪʠʚʥʘ ʢʘʩʧʘʟʘ-9 ʠʣʠ ʩʚʨʲʭʝʢʩʧʨʝʩʠʨʘʱʠ Bcl-2. ʇʦ-ʥʦʚʠ ʜʘʥʥʠ ʦʙʘʯʝ ʧʦʢʘʟʚʘʪ, ʯʝ 

ʩʚʨʲʭʝʢʩʧʨʝʩʠʷʪʘ ʥʘ Bcl-2 ʥʝ ʧʨʝʜʧʘʟʚʘ ʣʠʤʬʦʙʣʘʩʪʥʠ ʢʣʝʪʢʠ SKW6.4 ʦʪ ʘʧʦʧʪʦʟʘ ʧʦʜ 

ʜʝʡʩʪʚʠʝ ʥʘ ɸʌʍ (Oberle, Massing et al. 2005) ʠ ʯʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʥʘ Fas/CD95, 

ʟʘ ʜʘ ʤʦʞʝ ɸʌʍ ʜʘ ʠʥʜʫʮʠʨʘʪ ʘʧʦʧʪʦʟʘ ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ (Gajate and Mollinedo 2007). 

ʊʝʟʠ ʧʨʠʚʠʜʥʦ ʧʨʦʪʠʚʦʨʝʯʘʱʠ ʩʠ ʜʘʥʥʠ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʝ ʦʙʷʩʥʷʪ ʩ ʨʘʟʣʠʢʠ ʤʝʞʜʫ ʨʘʟ-

ʣʠʯʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʠʛʥʘʣʥʘʪʘ ʪʨʘʥʩʜʫʢʮʠʷ ʯʨʝʟ Fas/CD95, 

ʥʘʧʨ. ʢʣʝʪʢʠʪʝ SKW6.4 ʩʘ ʦʪ ʧʲʨʚʠ ʪʠʧ, ʘ Jurkat ï ʦʪ ʚʪʦʨʠ ʪʠʧ ʩʧʦʨʝʜ ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ 

ʥʘ Scaffidi ʠ ʩʲʘʚʪʦʨʠ (Scaffidi, Fulda et al. 1998; Oberle, Massing et al. 2005). ʇʨʠ 

ʢʣʝʪʢʠʪʝ ʦʪ ʧʲʨʚʠ ʪʠʧ ʢʦʣʠʯʝʩʪʚʦʪʦ ʢʘʩʧʘʟʘ-8, ʢʦʝʪʦ ʩʝ ʦʙʨʘʙʦʪʚʘ ʧʨʠ ʘʢʪʠʚʠʨʘʥʝ ʥʘ 

Fas/CD95, ʝ ʜʦʩʪʘʪʲʯʥʦ ʟʘ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʝʬʝʢʪʦʨʥʠʪʝ ʢʘʩʧʘʟʠ. ʂʣʝʪʢʠʪʝ ʦʪ ʚʪʦʨʠ ʪʠʧ 

ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʥʠʩʢʘ ʩʪʝʧʝʥ ʥʘ ʧʲʨʚʦʥʘʯʘʣʥʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʢʘʩʧʘʟʘ-8 ʠ ʘʧʦʧʪʦʟʘ-

ʪʘ ʧʨʠ ʪʷʭ ʝ ʩʠʣʥʦ ʟʘʚʠʩʠʤʘ ʦʪ ʤʝʭʘʥʠʟʲʤ ʩ ʧʦʣʦʞʠʪʝʣʥʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ, ʚʢʣʶʯʚʘʱ 

ʧʦʩʨʝʜʥʠʯʝʩʪʚʦʪʦ ʥʘ ʧʨʦʘʧʦʧʪʦʪʠʯʥʠʷ ʧʨʦʪʝʠʥ Bid ʠ ʤʠʪʦʭʦʥʜʨʠʠʪʝ ʠ ʫʩʠʣʚʘʱ ʘʢʪʠ-

ʚʠʨʘʥʝʪʦ ʥʘ ʢʘʩʧʘʟʘ-8. ʇʦʣʫʯʝʥʠʪʝ ʦʪ ʥʘʩ ʨʝʟʫʣʪʘʪʠ ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ RPMI-8226 

ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʠ ʪʝʟʠ ʢʣʝʪʢʠ ʥʘʡ-ʥʘʧʨʝʜ ʩʝ ʘʢʪʠʚʠʨʘ ʢʘʩʧʘʟʘ-8. ʅʠʩʢʘʪʘ ʩʪʝʧʝʥ ʥʘ ʘʢʪʠ-

ʚʠʨʘʥʝ ʥʘ ʪʘʟʠ ʢʘʩʧʘʟʘ ʠ ʚʠʩʦʢʠʪʝ ʥʠʚʘ ʥʘ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʪʝ ʧʨʦʪʝʠʥʠ Bcl-2, Bcl-XL ʠ 

Mcl-1, ʚʲʟʧʨʝʧʷʪʩʪʚʘʱʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʛʦʨʝʦʧʠʩʘʥʠʷ ʫʩʠʣʚʘʱ ʤʝʭʘʥʠʟʲʤ ʩ ʧʦ-

ʣʦʞʠʪʝʣʥʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ, ʩʘ ʚ ʧʦʣʟʘ ʥʘ ʭʠʧʦʪʝʟʘʪʘ, ʯʝ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʤʦʛʘʪ ʜʘ ʩʝ 

ʢʣʘʩʠʬʠʮʠʨʘʪ ʢʘʪʦ II ʪʠʧ. ʊʘʟʠ ʭʠʧʦʪʝʟʘ ʩʝ ʧʦʜʢʨʝʧʷ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʪ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥ-

ʥʠ ʟʘ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ OPM-2. ʊʝʟʠ ʢʣʝʪʢʠ ʠʤʘʪ ʧʨʝʥʝʙʨʝʞʠʤʦ ʥʠʩʢʘ ʝʢʩʧʨʝʩʠʷ ʥʘ 

Bcl-XL, ʪ.ʝ. ʫʩʠʣʚʘʱʠʷʪ ʤʝʭʘʥʠʟʲʤ ʥʝ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʝ ʠʥʭʠʙʠʨʘʥ. ʊʦʚʘ ʧʨʝʜʧʦʣʦʞʝʥʠʝ 
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ʩʝ ʧʦʪʚʲʨʞʜʘʚʘ ʦʪ ʥʘʙʣʶʜʘʚʘʥʦʪʦ ʚ ʪʝʟʠ ʢʣʝʪʢʠ ʩʠʣʥʦ ʘʢʪʠʚʠʨʘʥʝ ʠ ʥʘ ʜʚʝʪʝ ʠʥʠʮʠ-

ʘʪʦʨʥʠ ʢʘʩʧʘʟʠ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ Erufosine. 

ʄʥʦʞʝʩʪʚʦ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ Bcl-2, Bcl-XL ʠ Mcl-1 ʧʨʠʜʘʚʘʪ ʣʝʢʘʨʩʪʚʝʥʘ ʨʝ-

ʟʠʩʪʝʥʪʥʦʩʪ ʧʨʠ ʄʄ (Song, Li et al. 2002; Kline, Rajkumar et al. 2007; Trudel, Li et al. 

2007). ʇʦʚʠʰʝʥʘʪʘ ʝʢʩʧʨʝʩʠʷ ʥʘ Bcl-2 ʦʙʫʩʣʘʚʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʠʥʪʝʨʬʝʨʦʥ, ʜʝʢʩʘ-

ʤʝʪʘʟʦʥ, ʝʪʦʧʦʟʠʜ, ʜʦʢʩʦʨʫʙʠʮʠʥ ʠ ʙʦʨʪʝʟʦʤʠʙ (Tu, Xu et al. 1996; Feinman, Koury et al. 

1999; Mitsiades, Mitsiades et al. 2002; Panaretakis, Pokrovskaja et al. 2002), ʘ ʩʚʨʲʭʝʢʩʧʨʝ-

ʩʠʷʪʘ ʥʘ Bcl-XL ʦʪ ʩʪʨʘʥʘ ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʠʤ ʧʨʠʜʘʚʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʜʦʢʩʦ-

ʨʫʙʠʮʠʥ ʠ ʤʝʣʬʘʣʘʥ (Tu, Renner et al. 1998). ɺ ʜʦʧʲʣʥʝʥʠʝ, ʧʨʦʫʯʚʘʥʝ ʥʘ ʛʝʥʥʘʪʘ ʝʢʩ-

ʧʨʝʩʠʷ ʧʨʠ 60 ʪʫʤʦʨʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʨʘʟʢʨʠʚʘ, ʯʝ Bcl-XL ʠʛʨʘʝ ʫʥʠʢʘʣʥʘ ʨʦʣʷ ʚ ʦʙ-

ʱʘʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʮʠʪʦʩʪʘʪʠʮʠ (Amundson, Myers et al. 2000). ʅʘʰʠʪʝ ʨʝʟʫʣʪʘʪʠ 

ʧʦʢʘʟʚʘʪ, ʯʝ ʧʦʜʘʪʣʠʚʦʩʪʪʘ ʥʘ ʪʨʠʪʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʢʲʤ ʘʧʦʧʪʦʟʘ, ʠʥʠʮʠʠ-

ʨʘʥʘ ʦʪ Erufosine, ʝ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʥʘ ʥʠʚʘʪʘ ʥʘ Bcl-XL ʠ Mcl-1. ɺʠʩʦʢʠʪʝ ʥʠ-

ʚʘ ʥʘ Bcl-XL ʠ Mcl-1 ʚ U-266 ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʝ ʦʙʷʩʥʷʪ ʩ ʘʚʪʦʢʨʠʥʥʘʪʘ ʧʨʦʜʫʢʮʠʷ ʥʘ 

IL-6 (Jernberg-Wiklund, Pettersson et al. 1992; Puthier, Derenne et al. 1999). ʀʟʚʝʩʪʥʦ ʝ, ʯʝ 

IL-6 ʘʢʪʠʚʠʨʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ JAK/STAT ʚ ʢʣʝʪʢʠ U-266, ʘ STAT3 ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʝ 

ʩʚʲʨʟʚʘ ʩ ʧʨʦʤʦʪʦʨʠʪʝ ʥʘ ʛʝʥʠʪʝ ʟʘ Bcl-XL ʠ Mcl-1, ʩ ʢʦʝʪʦ ʧʦʚʠʰʘʚʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ 

ʪʝʟʠ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠ ʧʨʦʪʝʠʥʠ ʠ ʧʨʠʜʘʚʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ ʢʲʤ FasL/CD95L 

(Puthier, Bataille et al. 1999; Kawamura, Kizaki et al. 2000). 

ʆʪ ʪʨʠʪʝ ʠʟʩʣʝʜʚʘʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʝʜʠʥʩʪʚʝʥʦ OPM-2 ʨʝʘʛʠʨʘ ʩ ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ 

Bcl-2 ʩʣʝʜ ʚʲʟʜʝʡʩʪʚʠʝ ʩ Erufosine. ʇʦʣʫʯʘʚʘ ʩʝ ʬʨʘʛʤʝʥʪ ʩ ʤʦʣʝʢʫʣʥʘ ʤʘʩʘ 23 kDa. ʇʦ-

ʷʚʘ ʥʘ ʧʦʜʦʙʝʥ ʧʨʦʪʝʠʥʦʚ ʬʨʘʛʤʝʥʪ ʝ ʦʧʠʩʘʥʘ ʠ ʧʨʠ ʜʨʫʛʠ, ʥʝʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠ-

ʥʠʠ ʧʦʜ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ ʠ ʩʝ ʜʲʣʞʠ ʥʘ Ăʩʨʷʟʚʘʥʝò ʥʘ Bcl-2 ʧʨʠ Asp34 ʦʪ 

ʘʢʪʠʚʥʘ ʢʘʩʧʘʟʘ-3 (Cheng, Kirsch et al. 1997; Wan, Wang et al. 2006). ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʪʦ-

ʟʠ ʬʨʘʛʤʝʥʪ ʜʦʧʲʣʥʠʪʝʣʥʦ ʘʢʪʠʚʠʨʘ ʝʬʝʢʪʦʨʥʠʪʝ ʢʘʩʧʘʟʠ. ʇʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʪʘʢʲʚ ʬʨʘ-

ʛʤʝʥʪ ʦʪ Bcl-2 ʤʦʞʝ ʜʘ ʦʙʷʩʥʠ ʥʘʙʣʶʜʘʚʘʥʘʪʘ ʦʪ ʥʘʩ ʧʦʜʘʪʣʠʚʦʩʪ ʥʘ ʢʣʝʪʢʠ OPM-2 ʢʲʤ 

ʘʧʦʧʪʦʟʘ. ʇʨʠ ʪʝʟʠ ʢʣʝʪʢʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʟʥʘʯʠʪʝʣʥʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ Mcl-1 

ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ Erufosine. ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʪʦʟʠ ʧʨʦʪʝʠʥ ʩʲʱʦ ʤʦʞʝ ʜʘ ʙʲʜʝ Ăʩʨʷʟʘʥò ʦʪ 

ʢʘʩʧʘʟʠ ʠ ʜʘ ʩʝ ʧʦʣʫʯʠ ʬʨʘʛʤʝʥʪ ʩ ʧʨʦʘʧʦʧʪʦʪʠʯʥʠ ʩʚʦʡʩʪʚʘ (Le Gouill, Podar et al. 

2004). ʉʣʝʜ ʪʨʝʪʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠ RPMI-8226 ʩ ʝʨʫʬʦʟʠʥ ʥʝ ʙʷʭʘ ʥʘʙʣʶʜʘʚʘʥʠ ʧʨʦʤʝʥʠ, 

ʟʘʩʷʛʘʱʠ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʪʝ ʧʨʦʪʝʠʥʠ, ʢʦʝʪʦ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʪʨʫʜʥʦ ʠʥʜʫ-

ʮʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʟʘ ʧʨʠ ʪʝʟʠ ʢʣʝʪʢʠ. ɼʨʫʛʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʥʝ ʩʘ ʫʩʪʘʥʦʚʠʣʠ ʧʨʦʤʝʥʠ ʚ 

Bcl-2, Bcl-XL ʠ Mcl-1 ʧʨʠ ʥʠʪʦ ʝʜʥʘ ʦʪ 4 ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ʚʢʣ. OPM-2, ʩʣʝʜ 
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ʪʨʝʪʠʨʘʥʝ ʩ Perifosine (Hideshima, Catley et al. 2007). ʊʦʚʘ ʨʘʟʤʠʥʘʚʘʥʝ ʚʝʨʦʷʪʥʦ ʩʝ ʜʲʣ-

ʞʠ ʥʘ ʧʨʠʣʦʞʝʥʦʪʦ ʦʪ ʪʷʭ ʪʚʲʨʜʝ ʢʨʘʪʢʦ ʚʨʝʤʝ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ʩ ʧʝʨʠʬʦʟʠʥ (6 ʯʘʩʘ). 

ʇʨʠ ʥʘʰʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʙʝʰʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ Erufosine ʚ ʢʣʝʪʢʠ 

RPMI-8226 ʩʝ ʧʦʚʠʰʘʚʘ ʥʠʚʦʪʦ ʥʘ ʣʠʧʠʜʥʦ-ʩʚʲʨʟʘʥʘʪʘ ʬʦʨʤʘ ʥʘ ʧʨʦʪʝʠʥʘ LC3B ï 

ʧʨʠʟʥʘʢ ʟʘ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʘʚʪʦʬʘʛʠʯʥʠʷ ʧʨʦʮʝʩ. ʉʪʠʤʫʣʠʨʘʥʝ ʥʘ ʘʚʪʦʬʘʛʠʷʪʘ ʝ ʫʩʪʘ-

ʥʦʚʝʥʦ ʠ ʧʨʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʦʪ ʙʝʣʦʜʨʦʙʝʥ ʢʘʨʮʠʥʦʤ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ Perifosine (Fu, 

Kim et al. 2009). ɸʚʪʦʬʘʛʠʷʪʘ ʝ ʤʝʭʘʥʠʟʲʤ ʟʘ ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ ʢʣʝʪʲʯʥʠ ʢʦʤʧʦʥʝʥʪʠ ʩ 

ʫʯʘʩʪʠʝʪʦ ʥʘ ʣʠʟʦʟʦʤʠʪʝ, ʢʦʡʪʦ ʝ ʦʪ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʢʣʝʪʲʯʥʘʪʘ ʭʦ-

ʤʝʦʩʪʘʟʘ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʦʙʩʪʦʷʪʝʣʩʪʚʘʪʘ, ʘʚʪʦʬʘʛʠʷʪʘ ʤʦʞʝ ʜʘ ʜʦʧʨʠʥʘʩʷ ʟʘ ʦʮʝʣʷʚʘ-

ʥʝ ʥʘ ʢʣʝʪʢʠʪʝ ʠʣʠ ʜʘ ʚʦʜʠ ʜʦ ʢʣʝʪʲʯʥʘ ʩʤʲʨʪ. ʄʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʩʠʥʪʝʟʠʨʘʪ ʛʦʣʝʤʠ 

ʢʦʣʠʯʝʩʪʚʘ ʠʤʫʥʦʛʣʦʙʫʣʠʥʠ, ʢʦʝʪʦ ʟʘʢʦʥʦʤʝʨʥʦ ʚʦʜʠ ʜʦ ʚʠʩʦʢʠ ʥʠʚʘ ʥʘ ʥʝʧʨʘʚʠʣʥʦ 

ʥʘʛʲʥʘʪʠ ʧʨʦʪʝʠʥʠ ʠ ʦʪʪʘʤ ʜʦ ʪʦʢʩʠʯʥʠ ʧʨʦʷʚʠ (Hoang, Benavides et al. 2009). ʉʤʷʪʘ ʩʝ, 

ʯʝ ʩʪʠʤʫʣʠʨʘʥʝʪʦ ʥʘ ʘʚʪʦʬʘʛʠʷʪʘ ʧʦʜʧʦʤʘʛʘ ʨʘʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʪʝʟʠ ʪʦʢʩʠʯʥʠ ʧʨʦʪʝʠʥʠ 

ʠ ʝ ʦʪ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʦʮʝʣʷʚʘʥʝʪʦ ʥʘ ʄʇ. ʀʥʭʠʙʠʨʘʥʝʪʦ ʥʘ ʘʚʪʦʬʘʛʠʯʥʠʷ ʧʨʦʮʝʩ 

ʧʦʚʠʰʘʚʘ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʥʷʢʦʠ ʚʝʱʝʩʪʚʘ (Hoang, Benavides et al. 

2009; Palacios, Martin-Perez et al. 2010). ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ ʝ ʚʲʟʤʦʞʥʦ ʝʨʫʬʦʟʠʥʲʪ ʯʨʝʟ 

ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʘʚʪʦʬʘʛʠʷʪʘ, ʜʘ ʧʦʥʠʞʘʚʘ ʩʦʙʩʪʚʝʥʘʪʘ ʩʠ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʘ ʝʬʝʢʪʠʚ-

ʥʦʩʪ ʠ ʢʦʤʙʠʥʠʨʘʥʝʪʦ ʤʫ ʩ ʠʥʭʠʙʠʪʦʨʠ ʥʘ ʪʦʟʠ ʧʨʦʮʝʩ ʙʠ ʤʦʛʣʦ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʦ-ʜʦʙʨʠ 

ʨʝʟʫʣʪʘʪʠ. ʅʝ ʝ ʠʟʢʣʶʯʝʥʦ ʦʙʘʯʝ ʠʤʝʥʥʦ ʩʪʠʤʫʣʠʨʘʥʝʪʦ ʥʘ ʘʚʪʦʬʘʛʠʷʪʘ ʜʘ ʝ ʧʦʩʪʫʣʠʨʘ-

ʥʠʷʪ ʧʦ-ʛʦʨʝ ʥʝʘʧʦʧʪʦʪʠʯʝʥ ʤʝʭʘʥʠʟʲʤ, ʯʨʝʟ ʢʦʡʪʦ ʝʨʫʬʦʟʠʥʲʪ ʨʝʘʣʠʟʠʨʘ ʮʠʪʦʪʦʢʩʠʯ-

ʥʠʷ ʩʠ ʝʬʝʢʪ ʧʨʠ ʢʣʝʪʢʠ RPMI-8226 ʠ U-266. 

ʄʦʞʝ ʜʘ ʩʝ ʦʙʦʙʱʠ, ʯʝ ʝʨʫʬʦʟʠʥʲʪ ʝ ʩʧʦʩʦʙʝʥ ʜʘ ʧʨʝʜʠʟʚʠʢʚʘ ʨʘʟʣʠʯʝʥ ʪʠʧ ʢʣʝʪʲʯ-

ʥʘ ʩʤʲʨʪ, ʢʘʪʦ ʧʨʠ ʥʷʢʦʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʘʢʪʠʚʠʨʘ ʘʧʦʧʪʦʪʠʯʥʠ ʤʝʭʘʥʠʟʤʠ, 

ʘ ʧʨʠ ʜʨʫʛʠ ï ʥʝʘʧʦʧʪʦʪʠʯʥʠ. 

ʇʦʣʫʯʝʥʠʪʝ ʦʧʠʪʥʠ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʢʫʨʢʫʤʠʥʲʪ ʧʨʝʜʠʟʚʠʢʚʘ ʘʧʦʧʪʦʟʘ ʚ ʤʠʝʣʦʤ-

ʥʠʪʝ ʢʣʝʪʢʠ. ʇʨʠ ʝʜʥʘʢʚʠ ʧʨʠʣʦʞʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʫʨʢʫʤʠʥ, ʚ ʢʣʝʪʢʠ OPM-2 ʩʝ ʥʘʙ-

ʣ ʜʁʘʚʘ ʧʦ-ʠʥʪʝʥʟʠʚʥʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ RPMI-8226. 

ʈʝʟʫʣʪʘʪʠʪʝ ʥʠ ʧʦʪʚʲʨʞʜʘʚʘʪ ʠ ʜʦʧʲʣʚʘʪ ʜʘʥʥʠ ʥʘ ʜʨʫʛʠ ʘʚʪʦʨʠ (Bharti, Donato et al. 

2003; Park, Ayyappan et al. 2008). 

ɼʘʥʥʠ ʟʘ ʧʨʦʪʠʯʘʥʝ ʥʘ ʘʧʦʧʪʦʟʘ ʙʷʭʘ ʧʦʣʫʯʝʥʠ ʠ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠ U-266 ʠ 

OPM-2 ʩ As2O3. ʈʝʟʫʣʪʘʪʠʪʝ ʥʠ ʧʦʪʚʲʨʞʜʘʚʘʪ ʠ ʜʦʧʲʣʚʘʪ ʜʘʥʥʠ ʥʘ ʜʨʫʛʠ ʘʚʪʦʨʠ ʟʘ ʨʘʟ-

ʣʠʯʥʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ʤʝʞʜʫ ʢʦʠʪʦ U-266 ʠ RPMI-8226 (Hayashi, Hideshima 

et al. 2002; Liu, Hilsenbeck et al. 2003; Bajenova, Tang et al. 2004; Kajiguchi, Yamamoto et 

al. 2006). 
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ʅʘʰʠʪʝ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʤʝʣʬʘʣʘʥʲʪ ʧʨʝʜʠʟʚʠʢʚʘ ʘʧʦʧʪʦʟʘ ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ 

OPM-2 ʠ RPMI-8226. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʪʚʲʨʞʜʘʚʘʪ ʠ ʜʦʧʲʣʚʘʪ ʧʫʙʣʠʢʫʚʘʥʠ ʜʘʥʥʠ ʟʘ 

ʝʬʝʢʪʠʪʝ ʥʘ Melphalan ʚʲʨʭʫ ʤʠʝʣʦʤʥʘʪʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ MDN (Gomez-Bougie, Oliver 

et al. 2005). 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʜʨʫʛʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʙʝʰʝ ʧʨʦʫʯʝʥʦ 

ʚʣʠʷʥʠʝʪʦ ʥʘ ʪʝʩʪʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ ʚʲʨʭʫ ʨʘʟʣʠʯʥʠ ʩʠʛʥʘʣʥʠ ʧʲʪʠʱʘ. ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʥʷ-

ʢʦʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʠ 

ʩʲʦʪʚʝʪʥʦ ʘʢʪʠʚʘʮʠʷ ʥʘ ʢʠʥʘʟʘʪʘ Akt. ʉʨʘʚʥʠʪʝʣʥʦ ʠʟʩʣʝʜʚʘʥʝ ʧʦʢʘʟʚʘ ʥʘʧʨʠʤʝʨ, ʯʝ ʪʘ-

ʢʠʚʘ ʩʘ ʣʠʥʠʠʪʝ OPM-2 ʠ MM.1S, ʜʦʢʘʪʦ ʧʨʠ U-266 ʠ RPMI-8226 ʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʚʠ-

ʩʦʢʠ ʥʠʚʘ ʥʘ p-Akt (Ser473) (Hideshima, Catley et al. 2006). ʉʲʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʜʝʤʦʥ-

ʩʪʨʠʨʘ, ʯʝ ʧʝʨʠʬʦʟʠʥʲʪ ʧʨʝʜʠʟʚʠʢʚʘ ʜʝʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ p-Akt. ʇʦʜʦʙʝʥ ʝʬʝʢʪ ʝ ʥʘʙ-

ʣʶʜʘʚʘʥ ʠ ʧʨʠ ʢʣʝʪʲʯʥʠʪʝ ʣʠʥʠʠ OPM-1 ʠ INA-6 (Hideshima, Catley et al. 2007). ʅʘʰʠʪʝ 

ʜʘʥʥʠ ʦʙʘʯʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʦʪ ʪʨʠʪʝ ʠʟʩʣʝʜʚʘʥʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʩ ʥʘʡ-ʚʠʩʦʢʘ 

ʩʪʝʧʝʥ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ Akt ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ U-266, ʘ ʩʣʝʜ ʥʝʷ ʩʝ ʧʦʜʨʝʞʜʘʪ ʧʦʩ-

ʣʝʜʦʚʘʪʝʣʥʦ RPMI-8226 ʠ OPM-2. ɽʨʫʬʦʟʠʥʲʪ ʧʨʝʜʠʟʚʠʢʚʘ ʜʝʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ p-Akt 

ʚ ʢʣʝʪʢʠ OPM-2, ʥʦ ʥʝ ʠ ʚ RPMI-8226 ʠʣʠ U-266. ʆʩʚʝʥ ʪʦʚʘ ʧʨʠ OPM-2 ʙʝʰʝ ʥʘʙʣʶʜʘ-

ʚʘʥʦ ʠ ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ Akt ʩ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʬʨʘʛʤʝʥʪ ʩ ʤʦʣʝʢʫʣʥʘ ʤʘʩʘ ʦʢʦʣʦ 44 kDa, 

ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʘʢʪʠʚʠʨʘʥʠʪʝ ʢʘʩʧʘʟʠ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʬʨʘʛ-

ʤʝʥʪʠʨʘʥʝʪʦ ʥʘ Akt ʫʩʢʦʨʷʚʘ ʘʧʦʧʪʦʟʘʪʘ (Rokudai, Fujita et al. 2000). ʃʠʧʩʘʪʘ ʥʘ ʟʥʘʯʠ-

ʪʝʣʥʦ ʜʝʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ p-Akt ʚ ʢʣʝʪʢʠ RPMI-8226 ʠ U-266 ʧʦʜʯʝʨʪʘʚʘ ʚʘʞʥʦʩʪʪʘ ʥʘ 

ʘʣʪʝʨʥʘʪʠʚʥʠʪʝ ʤʦʣʝʢʫʣʥʠ ʤʠʰʝʥʠ ʥʘ ɸʌʍ (Gills and Dennis 2009). 

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ Perifosine ʠʥʜʫʮʠʨʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʠ ʩʲʦʪʚʝʪʥʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ JNK ʚ 

ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ MM.1S ʠ RPMI-8226 (Hideshima, Catley et al. 2006). ʉʤʷʪʘ ʩʝ, ʯʝ ʘʢʪʠ-

ʚʠʨʘʥʝʪʦ ʥʘ JNK ʝ ʦʪ ʢʣʶʯʦʚʦ ʟʥʘʯʝʥʠʝ ʟʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ɸʌʍ ʜʘ ʧʨʝʜʠʟʚʠʢʚʘʪ ʘʧʦʧ-

ʪʦʟʘ. ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʚ ʥʘʩʪʦʷʱʘʪʘ ʜʠʩʝʨʪʘʮʠʷ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ Eru-

fosine ʥʘʩʪʲʧʚʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʥʘ JNK ʧʨʠ ʢʣʝʪʢʠ RPMI-8226 ʠ OPM-2, ʥʦ ʥʝ ʠ ʧʨʠ 

U-266. ɽʬʝʢʪʲʪ ʧʨʠ RPMI-8226 ʝ ʩʣʘʙ ʠ ʧʨʝʭʦʜʝʥ ʚʲʚ ʚʨʝʤʝʪʦ, ʜʦʢʘʪʦ ʧʨʠ OPM-2 ʝ ʩʠ-

ʣʝʥ ʠ ʪʨʘʝʥ. ʋʩʧʦʨʝʜʥʦ ʩ ʪʦʚʘ ʧʨʠ OPM-2 ʩʝ ʥʘʙʣʶʜʘʚʘ ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ JNK, ʥʦ ʚʲʧʨʝ-

ʢʠ ʪʦʚʘ ʘʙʩʦʣʶʪʥʦʪʦ ʥʠʚʦ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʘʪʘ ʬʦʨʤʘ ʩʝ ʧʦʢʘʯʚʘ. ɿʘʙʝʣʷʟʚʘ ʩʝ ʢʦʨʝʣʘ-

ʮʠʷ ʤʝʞʜʫ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʝʨʫʬʦʟʠʥʘ ʜʘ ʘʢʪʠʚʠʨʘ JNK ʚ ʦʪʜʝʣʥʠʪʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯ-

ʥʠ ʣʠʥʠʠ ʠ ʟʘʜʝʡʩʪʚʘʥʝʪʦ ʥʘ ʘʧʦʧʪʦʪʠʯʥʘ ʢʣʝʪʲʯʥʘ ʩʤʲʨʪ. ʅʷʤʘ ʦʙʘʯʝ ʟʘʚʠʩʠʤʦʩʪ 

ʤʝʞʜʫ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ JNK ʠ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʘʣʢʠʣʬʦʩʬʦʭʦʣʠʥʘ. ɼʨʫʛʠ ʘʚʪʦ-

ʨʠ ʩʪʠʛʘʪ ʜʦ ʩʲʱʠʪʝ ʟʘʢʣʶʯʝʥʠʷ, ʠʟʧʦʣʟʚʘʡʢʠ Perifosine ʠ ʨʘʟʣʠʯʥʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯ-
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ʥʠ ʣʠʥʠʠ (Hideshima, Catley et al. 2007). JNK-ʟʘʚʠʩʠʤʘ ʘʧʦʧʪʦʟʘ ʝ ʥʘʙʣʶʜʘʚʘʥʘ ʠ ʩʣʝʜ 

ʪʨʝʪʠʨʘʥʝ ʥʘ ʣʠʤʬʦʙʣʘʩʪʥʠ ʢʣʝʪʢʠ CEM ʩ ʧʝʨʠʬʦʟʠʥ (Chiarini, Del Sole et al. 2008). 

ʉʨʘʚʥʠʪʝʣʥʦ ʠʟʩʣʝʜʚʘʥʝ ʧʦʢʘʟʚʘ, ʯʝ ʧʦʚʝʯʝʪʦ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ʚʢʣ. U-266, 

OPM-2 ʠ RPMI-8226, ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʠ ʩʲʦʪʚʝʪʥʦ 

ʘʢʪʠʚʘʮʠʷ ʥʘ ʢʠʥʘʟʘʪʘ ERK (Hideshima, Catley et al. 2006). ʉʲʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʜʝʤʦʥʩ-

ʪʨʠʨʘ, ʯʝ ʧʝʨʠʬʦʟʠʥʲʪ ʧʦʚʠʰʘʚʘ ʥʠʚʘʪʘ ʥʘ ʬʦʩʬʦʨʠʣʠʨʘʥʠʪʝ MEK ʠ ERK ʚ ʤʠʝʣʦʤʥʠ 

ʢʣʝʪʢʠ MM.1S. ʉʤʷʪʘ ʩʝ, ʯʝ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʝʨʫʬʦʟʠʥʲʪ ʧʦʥʠʞʘʚʘ ʩʦʙʩʪʚʝʥʘʪʘ ʩʠ ʧʨʦʪʠ-

ʚʦʤʠʝʣʦʤʥʘ ʝʬʝʢʪʠʚʥʦʩʪ. ʉʪʠʤʫʣʠʨʘʥʝʪʦ ʥʘ ERK ʦʪ ʩʪʨʘʥʘ ʥʘ ɸʌʍ ʚʝʨʦʷʪʥʦ ʝ ʩʧʝʮʠ-

ʬʠʯʥʦ ʷʚʣʝʥʠʝ ʧʨʠ ʄʇ, ʟʘʱʦʪʦ ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ ɸʌʍ ʜʝʡʩʪʚʘʪ ʢʘʪʦ ʠʥʭʠʙʠʪʦʨʠ ʥʘ 

ERK (van Blitterswijk and Verheij 2008; Gills and Dennis 2009). ʅʘʰʠʪʝ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, 

ʯʝ ʝʨʫʬʦʟʠʥʲʪ ʥʝ ʦʢʘʟʚʘ ʧʦʯʪʠ ʥʠʢʘʢʚʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʩʠʛʥʘʣʥʠʷ ʧʲʪ c-Raf/MEK/ERK ʚ 

ʢʣʝʪʢʠ U-266 (ʥʘʙʣʶʜʘʚʘ ʩʝ ʩʣʘʙʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʘʢʪʠʚʥʘʪʘ ʬʦʨʤʘ ʥʘ MEK, 

ʥʦ ʪʦʚʘ ʥʝ ʚʦʜʠ ʜʦ ʧʨʦʤʝʥʠ ʚ ERK ʠ ʥʠʟʰʝʩʪʦʷʱʠʷ ʝʬʝʢʪʦʨ p90RSK). ʇʨʠ OPM-2 ʠ 

RPMI-8226 ʙʝʰʝ ʫʩʪʘʥʦʚʝʥʦ ʟʥʘʯʠʪʝʣʥʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ c-Raf/MEK/ERK 

ʦʪ ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ Erufosine. ʅʘʡ-ʥʘʧʨʝʜ ʩʝ ʬʦʩʬʦʨʠʣʠʨʘ c-Raf, ʩʣʝʜ 

ʢʦʝʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʠ ʩ ʠʟʚʝʩʪʥʦ ʟʘʢʲʩʥʝʥʠʝ ʩʝ ʘʢʪʠʚʠʨʘʪ ʩʣʝʜʚʘʱʠʪʝ ʢʠʥʘʟʠ ʚʲʚ ʚʝ-

ʨʠʛʘʪʘ. ʇʨʠ ʧʦ-ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʥʘʜ 20 ÕM) ʠ ʧʦ-ʜʲʣʛʦ ʚʨʝʤʝ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ʝʬʝ-

ʢʪʲʪ ʩʝ ʦʙʨʲʱʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ ʧʦʩʦʢʘ, ʢʘʪʦ ʧʨʠ OPM-2 ʜʦʨʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʨʘʟʛʨʘʞ-

ʜʘʥʝ ʥʘ MEK, ʚʝʨʦʷʪʥʦ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʘʢʪʠʚʠʨʘʥʠʪʝ ʢʘʩʧʘʟʠ. 

ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʝʨʫʬʦʟʠʥʲʪ ʦʢʘʟʚʘ ʨʘʟʣʠʯʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʩʠʛʥʘʣ-

ʥʠʷ ʧʲʪ JAK/STAT ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. ʇʨʠ OPM-2 ʥʝ ʩʝ ʥʘʙ-

ʣʶʜʘʚʘʪ ʧʨʦʤʝʥʠ ʚ ʥʠʚʦʪʦ ʥʘ p-STAT3, ʧʨʠ U-266 ʥʠʚʦʪʦ ʥʘ p-STAT3 ʩʣʘʙʦ ʩʝ ʧʦʥʠ-

ʞʘʚʘ, ʘ ʧʨʠ RPMI-8226 ʩʝ ʧʦʚʠʰʘʚʘ, ʥʦ ʩʘʤʦ ʧʨʠ ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ 

Erufosine, ʩ ʤʘʢʩʠʤʫʤ ʧʨʠ 10 ÕM. ɿʘ ʩʨʘʚʥʝʥʠʝ, ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ MM.1S ʥʝ ʩʘ ʫʩ-

ʪʘʥʦʚʝʥʠ ʧʨʦʤʝʥʠ ʚ ʥʠʚʦʪʦ ʥʘ STAT3 ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ Perifosine (Hideshima, Catley et 

al. 2006). ɺ ʥʘʫʯʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʣʠʧʩʚʘʪ ʜʘʥʥʠ ʟʘ ʨʦʣʷ ʥʘ STAT3 ʧʨʠ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ 

ʝʬʝʢʪʠʪʝ ʥʘ ɸʌʍ, ʥʦ ʧʦ ʧʨʠʥʮʠʧ ʠʥʭʠʙʠʪʦʨʠʪʝ ʥʘ STAT3 ʠʤʘʪ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ 

ʩʨʝʱʫ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʪʫʤʦʨʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʄʄ (Nelson, Walker et al. 2008; Che, Hou 

et al. 2009; Lin, Deangelis et al. 2010). 

ʃʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ ʩʘ ʤʠʢʨʦʫʯʘʩʪʲʮʠ ʦʪ ʧʣʘʟʤʝʥʘʪʘ ʤʝʤʙʨʘʥʘ, ʢʦʠʪʦ ʩʘ ʙʦʛʘʪʠ ʥʘ 

ʭʦʣʝʩʪʝʨʦʣ ʠ ʩʬʠʥʛʦʣʠʧʠʜʠ. ʇʨʦʪʝʠʥʠʪʝ, ʥʘʤʠʨʘʱʠ ʩʝ ʚ ʪʝʟʠ ʩʪʨʫʢʪʫʨʠ, ʩʘ ʩ ʦʛʨʘʥʠʯʝ-

ʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʚʦʙʦʜʥʘ ʜʠʬʫʟʠʷ (Varma and Mayor 1998). ɸʩʦʮʠʠʨʘʥʝʪʦ ʠ ʩʣʠʚʘʥʝ-

ʪʦ ʥʘ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʢʦʥʮʝʥʪʨʠʨʘʥʝ ʚ ʪʷʭ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʧʨʦʪʝ-

ʠʥʠ ʠ ʜʘ ʧʦʚʣʠʷʝ ʥʘ ʬʫʥʢʮʠʠʪʝ ʥʘ ʪʝʟʠ ʧʨʦʪʝʠʥʠ (Gajate and Mollinedo 2007). ʉʤʷʪʘ ʩʝ, 
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ʯʝ ʤʝʤʙʨʘʥʥʠʪʝ ʣʠʧʠʜʥʠ ʨʘʬʪʦʚʝ ʤʦʛʘʪ ʜʘ ʩʣʫʞʘʪ ʢʘʪʦ ʧʣʘʪʬʦʨʤʠ ʟʘ ʩʚʲʨʟʚʘʥʝ ʥʘ ʦʧ-

ʨʝʜʝʣʝʥʠ ʘʜʘʧʪʦʨʥʠ ʧʨʦʪʝʠʥʠ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʩʠʛʥʘʣʥʘʪʘ ʪʨʘʥʩʜʫʢʮʠʷ ʧʨʝʟ Fas/CD95, ʠ 

ʯʝ ʘʛʨʝʛʘʮʠʷʪʘ ʥʘ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ ʝ ʦʙʱ ʤʝʭʘʥʠʟʲʤ ʟʘ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ 

Fas/CD95 (Gajate and Mollinedo 2001). ʅʘʰʠʪʝ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʩʣʝʜ ʚʲʟʜʝʡʩʪʚʠʝ ʩ 

Erufosine ʥʘʩʪʲʧʚʘ ʩʣʠʚʘʥʝ ʥʘ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ OPM-2, ʘ ʚ ʧʦ-

ʤʘʣʢʘ ʩʪʝʧʝʥ ʠ ʧʨʠ RPMI-8226. ʇʦʥʠʞʘʚʘʥʝʪʦ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʢʘʩʧʘʟʘ-8 ʠ 

Fas/CD95 ʚ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ ʥʘ ʢʣʝʪʢʠ OPM-2 ʝ ʚ ʢʦʥʪʨʘʩʪ ʩ ʦʧʠʩʘʥʠʪʝ ʝʬʝʢʪʠ ʥʘ 

ʝʜʝʣʬʦʟʠʥʘ ʠ ʧʝʨʠʬʦʟʠʥʘ ʚʲʨʭʫ ʤʠʝʣʦʤʥʘʪʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ MM144, ʘ ʠʤʝʥʥʦ ʦʙʦʛʘ-

ʪʷʚʘʥʝ ʥʘ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ ʩʲʩ ʩʧʦʤʝʥʘʪʠʪʝ ʧʨʦʪʝʠʥʠ (Gajate and Mollinedo 2007; 

Gajate, Gonzalez-Camacho et al. 2009; Mollinedo, de la Iglesia-Vicente et al. 2010). ʅʘʙʣʶ-

ʜʘʚʘʭʤʝ ʠ ʧʦʥʠʞʝʥʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ Akt ʚ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ ʥʘ ʢʣʝʪʢʠ OPM-2, ʢʦʝʪʦ 

ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ ʜʘʥʥʠʪʝ ʥʠ ʟʘ ʢʣʝʪʢʠ RPMI-8226, ʘ ʩʲʱʦ ʠ ʦʪ ʧʫʙʣʠʢʫʚʘʥʠ ʜʘʥʥʠ ʟʘ 

ʢʣʝʪʢʠ Jurkat, ʧʨʠ ʢʦʠʪʦ ʝʜʝʣʬʦʟʠʥʲʪ ʥʝ ʧʨʝʜʠʟʚʠʢʚʘ ʧʨʦʤʝʥʠ ʚ ʥʠʚʦʪʦ ʥʘ Akt ʚ ʣʠʧʠʜ-

ʥʠʪʝ ʨʘʬʪʦʚʝ (Nieto-Miguel, Gajate et al. 2008). ʊʝʟʠ ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʚʘʪ ʢʦʣʢʦ ʤʘʣʢʦ ʩʝ 

ʟʥʘʝ ʟʘ ʧʨʦʤʝʥʣʠʚʠʪʝ, ʚʣʠʷʝʱʠ ʚʲʨʭʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʥʘ ɸʌʍ ʩ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ, 

ʢʘʢʪʦ ʠ ʟʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʧʨʦʪʠʯʘʱʠ ʚ ʪʝʟʠ ʤʝʤʙʨʘʥʥʠ ʩʪʨʫʢʪʫʨʠ. ʀʤʘ ʜʘʥ-

ʥʠ, ʯʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʠʧʘ ʥʘ ʢʣʝʪʢʠʪʝ ʨʘʟʨʫʰʘʚʘʥʝʪʦ ʥʘ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ ʤʦʞʝ ʜʘ 

ʜʦʚʝʜʝ ʠʣʠ ʜʦ ʘʢʪʠʚʠʨʘʥʝ, ʠʣʠ ʜʦ ʠʥʘʢʪʠʚʠʨʘʥʝ ʥʘ Fas/CD95 (Lambert, Vind-Kezunovic 

et al. 2006). ʇʨʠ ʢʣʝʪʢʠ SCC61 (ʩʢʚʘʤʦʟʥʦ-ʢʣʝʪʲʯʝʥ ʢʘʨʮʠʥʦʤ) ʨʘʟʨʫʰʘʚʘʥʝʪʦ ʥʘ ʣʠ-

ʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ ʩ ʤʝʪʠʣ-ɓ-ʮʠʢʣʦʜʝʢʩʪʨʠʥ ʧʨʝʜʠʟʚʠʢʚʘ ʣʠʛʘʥʜ-ʥʝʟʘʚʠʩʠʤʦ ʜʠʤʝʨʠʟʠ-

ʨʘʥʝ ʥʘ Fas/CD95 ʠ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʢʦʤʧʣʝʢʩʘ DISC, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʢʘʩ-

ʧʘʟʘ-8 ʠ ʥʘʩʪʲʧʚʘʥʝ ʥʘ ʘʧʦʧʪʦʟʘ (Bionda, Athias et al. 2008). ɽʨʫʬʦʟʠʥʲʪ ʥʝ ʨʘʟʨʫʰʘʚʘ 

ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ ʥʘ ʢʣʝʪʢʠ OPM-2, ʥʦ ʪʲʡ ʢʘʪʦ Ăʠʟʚʝʞʜʘò Fas/CD95 ʠ ʢʘʩʧʘʟʘ-8 ʦʪ 

ʪʝʟʠ ʤʝʤʙʨʘʥʥʠ ʩʪʨʫʢʪʫʨʠ, ʪʦʡ ʙʠ ʤʦʛʲʣ ʜʘ ʫʣʝʩʥʠ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ DISC ʚ ʜʨʫʛʠ ʦʙʣʘ-

ʩʪʠ ʥʘ ʧʣʘʟʤʝʥʘʪʘ ʤʝʤʙʨʘʥʘ, ʠʤʘʱʠ ʧʦ-ʥʠʩʢʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʭʦʣʝʩʪʝʨʦʣ. ʀʟʚʝʩʪʥʦ ʝ, 

ʯʝ ʭʦʣʝʩʪʝʨʦʣʲʪ ʤʦʞʝ ʜʘ ʠʥʭʠʙʠʨʘ ʥʷʢʦʠ ʤʝʤʙʨʘʥʥʠ ʨʝʮʝʧʪʦʨʠ, ʥʘʧʨ. EGFR (Ringerike, 

Blystad et al. 2002). ʇʦʥʠʞʘʚʘʥʝʪʦ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ Akt ʚ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ ʤʦʞʝ 

ʩʲʱʦ ʜʘ ʝ ʦʪ ʟʥʘʯʝʥʠʝ ʟʘ ʮʠʪʦʪʦʢʩʠʯʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʝʨʫʬʦʟʠʥʘ, ʪʲʡ ʢʘʪʦ ʥʦʨʤʘʣʥʦ 

ʬʦʩʬʦʨʠʣʠʨʘʥʝʪʦ ʠ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ Akt ʩʝ ʠʟʚʲʨʰʚʘ ʚ ʧʣʘʟʤʝʥʘʪʘ ʤʝʤʙʨʘʥʘ (Jiang and 

Liu 2008). ʇʦʥʠʞʘʚʘʥʝʪʦ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ Akt ʚ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ ʤʦʞʝ ʜʘ ʩʝ ʜʲʣ-

ʞʠ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ Erufosine ʩ ʧʣʝʢʩʪʨʠʥ-ʭʦʤʦʣʦʞʥʠʷ ʜʦʤʝʡʥ ʥʘ ʢʠʥʘʟʘʪʘ, ʢʘʢʚʦ-

ʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʝ ʧʨʝʜʧʦʣʘʛʘ ʟʘ Perifosine (Kondapaka, Singh et al. 2003). ɼʨʫʛʠ ʘʚ-

ʪʦʨʠ ʧʨʝʜʧʦʣʘʛʘʪ, ʯʝ ɸʌʍ ʤʦʛʘʪ ʜʘ ʠʥʭʠʙʠʨʘʪ ʧʨʦʜʫʢʮʠʷʪʘ ʥʘ PIP3 ʠʣʠ ʜʘ ʤʦʜʠʬʠʮʠ-

ʨʘʪ ʩʚʦʡʩʪʚʘʪʘ ʤʫ, ʢʘʪʦ ʪʘʢʘ ʩʲʱʦ ʥʘʨʫʰʘʚʘʪ ʣʦʢʘʣʠʟʠʨʘʥʝʪʦ ʥʘ Akt ʚ ʤʝʤʙʨʘʥʘʪʘ 
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(Beneteau, Pizon et al. 2008). ʅʝʦʙʭʦʜʠʤʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ɸʌʍ ʚʲʨʭʫ ʣʠʧʠʜʥʠʪʝ ʨʘʬʪʦʚʝ 

ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʠ ʧʨʠ ʜʨʫʛʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʜʲʣʛʘʪʘ ʠʩʪʦʨʠʷ ʥʘ ʤʝʣʬʘʣʘʥʘ ʚ ʪʝʨʘʧʠʷʪʘ ʥʘ ʄʄ, ʚʣʠʷʥʠʝʪʦ ʤʫ 

ʚʲʨʭʫ ʦʩʥʦʚʥʠʪʝ ʩʠʛʥʘʣʥʠ ʧʲʪʠʱʘ ʥʝ ʝ ʙʠʣʦ ʮʝʣʝʥʘʩʦʯʝʥʦ ʠʟʩʣʝʜʚʘʥʦ. ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʚ 

ʥʘʩʪʦʷʱʘʪʘ ʜʠʩʝʨʪʘʮʠʷ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʚ ʢʣʝʪʢʠ OPM-2 ʤʝʣʬʘʣʘʥʲʪ ʧʨʝʜʠʟʚʠʢʚʘ 

ʬʦʩʬʦʨʠʣʠʨʘʥʝ ʠ ʘʢʪʠʚʠʨʘʥʝ ʥʘ JNK ʠ ERK, ʢʘʢʪʦ ʠ ʜʝʬʦʩʬʦʨʠʣʠʨʘʥʝ ʠ ʨʘʟʛʨʘʞʜʘʥʝ 

ʥʘ p-Akt ʠ p-MEK. ʆʧʠʩʘʥʠʪʝ ʧʨʦʤʝʥʠ ʩʘ ʧʦ-ʩʠʣʥʦ ʠʟʨʘʟʝʥʠ ʩʣʝʜ 12-ʯʘʩʦʚʦ ʚʲʟʜʝʡʩʪ-

ʚʠʝ ʩ Melphalan, ʦʪʢʦʣʢʦʪʦ ʩʣʝʜ 24-ʯʘʩʦʚʦ. ɸʢʪʠʚʠʨʘʥʝʪʦ ʥʘ JNK ʠ ERK ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ 

ʦʙʷʩʥʠ ʩ ʠʥʜʫʮʠʨʘʥʝʪʦ ʥʘ ʛʝʥʦʪʦʢʩʠʯʝʥ ʠ ʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ (Kharbanda, Saxena et al. 

2000; Yoshida, Miki et al. 2002). ʈʘʟʛʨʘʞʜʘʥʝʪʦ ʥʘ Akt ʠ MEK ʚʝʨʦʷʪʥʦ ʩʝ ʜʲʣʞʠ ʥʘ ʧʦʩ-

ʣʝʜʚʘʱʦʪʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʢʘʩʧʘʟʠʪʝ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ OPM-2, ʧʨʠ ʢʣʝʪʢʠ RPMI-8226 ʥʝ 

ʙʝʰʝ ʥʘʙʣʶʜʘʚʘʥʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ JNK ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ Melphalan. ʊʦʚʘ ʧʦʢʘʟʚʘ, ʯʝ 

JNK ʚʝʨʦʷʪʥʦ ʥʝ ʝ ʦʪ ʟʥʘʯʝʥʠʝ ʟʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ Melphalan ʜʘ ʧʨʝʜʠʟʚʠʢʚʘ ʘʧʦʧʪʦʟʘ ʚ 

ʄʇ. 

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʢʫʨʢʫʤʠʥʲʪ ʠ ʙʦʨʪʝʟʦʤʠʙʲʪ ʠʥʭʠʙʠʨʘʪ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ NF-əB ʚ ʷʜ-

ʨʦʪʦ ʠ ʪʘʢʘ ʚʲʟʧʨʝʧʷʪʩʪʚʘʪ ʪʨʘʥʩʢʨʠʧʮʠʷʪʘ ʥʘ NF-əB-ʟʘʚʠʩʠʤʠʪʝ ʛʝʥʠ (Bharti, Donato et 

al. 2003; Ma, Yang et al. 2003; Kamat, Sethi et al. 2007). ʂʫʨʢʫʤʠʥʲʪ ʧʦʩʪʠʛʘ ʪʦʚʘ ʯʨʝʟ 

ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʢʠʥʘʟʥʠʷ ʢʦʤʧʣʝʢʩ IKK  (Bharti, Donato et al. 2003; Aggarwal, Ichikawa et 

al. 2006), ʘ ʙʦʨʪʝʟʦʤʠʙʲʪ ï ʯʨʝʟ ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʧʨʦʪʝʘʟʦʤʘʪʘ (Nencioni, Grunebach et al. 

2007). ʅʘʰʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʠ ʜʲʣʛʦ ʚʲʟʜʝʡʩʪʚʠʝ (48 h) ʢʫʨʢʫʤʠʥʲʪ ʟʥʘ-

ʯʠʪʝʣʥʦ ʧʦʥʠʞʘʚʘ ʦʙʱʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ NF-əB p65 ʚ ʢʣʝʪʢʠ U-266, ʜʦʢʘʪʦ ʙʦʨʪʝʟʦʤʠ-

ʙʲʪ ʧʦʯʪʠ ʥʝ ʦʢʘʟʚʘ ʪʘʢʲʚ ʝʬʝʢʪ. ʂʫʨʢʫʤʠʥʲʪ ʧʦʚʠʰʘʚʘ ʩʣʘʙʦ ʩʪʝʧʝʥʪʘ ʥʘ ʘʢʪʠʚʘʮʠʷ ʥʘ 

ERK ʠ ʥʠʟʰʝʩʪʦʷʱʠʪʝ ʢʠʥʘʟʠ ʧʨʠ ʢʣʝʪʢʠ OPM-2 ʠ RPMI-8226. ʇʨʠ OPM-2 ʦʩʚʝʥ ʪʦʚʘ 

ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʣʝʢ ʩʧʘʜ ʚ ʥʠʚʦʪʦ ʥʘ p-Akt ʠ ʧʨʝʭʦʜʥʦ ʧʦʢʘʯʚʘʥʝ ʥʘ p-JNK. ɸʢʪʠʚʠʨʘʥʝ 

ʥʘ ERK ʠ ʠʥʭʠʙʠʨʘʥʝ ʥʘ Akt ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ ʢʫʨʢʫʤʠʥ ʩʘ ʥʘʙʣʶʜʘʚʘʥʠ ʧʨʠ ʛʣʠʦʤʥʠ 

ʢʣʝʪʢʠ, ʢʘʪʦ ʚ ʩʣʫʯʘʷ ʪʝʟʠ ʧʨʦʤʝʥʠ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʘʚʪʦʬʘʛʠʯʥʘ ʢʣʝʪʲʯʥʘ 

ʩʤʲʨʪ (Aoki, Takada et al. 2007). ɼʘʥʥʠ ʟʘ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʘʚʪʦʬʘʛʠʷʪʘ ʙʷʭʘ ʧʦʣʫʯʝʥʠ ʠ 

ʦʪ ʥʘʩ ʧʨʠ ʢʣʝʪʢʠ RPMI-8226. ʉʣʝʜ ʪʨʝʪʠʨʘʥʝ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266 ʩ ʢʫʨʢʫʤʠʥ ʝ 

ʙʠʣʦ ʥʘʙʣʶʜʘʚʘʥʦ ʠʥʭʠʙʠʨʘʥʝ ʥʘ Akt (Sung, Kunnumakkara et al. 2009) ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 

ʥʠʚʦʪʦ ʥʘ Bcl-2 (Bharti, Donato et al. 2003), ʢʦʝʪʦ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʥʘʰʠʪʝ ʜʘʥʥʠ. ɺ ʩʨʘʚ-

ʥʠʪʝʣʝʥ ʘʩʧʝʢʪ, ʨʝʟʫʣʪʘʪʠʪʝ ʥʠ ʥʝ ʧʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ ʥʘ Bortezomib ʚʲʨʭʫ ʥʠʚʦʪʦ ʥʘ 

Bcl-2 ʚ ʢʣʝʪʢʠ U-266, ʢʦʝʪʦ ʩʲʱʦ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʧʫʙʣʠʢʫʚʘʥʠ ʜʘʥʥʠ ʟʘ ʪʘʟʠ ʠ ʜʨʫʛʠ 

ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ (Hideshima, Mitsiades et al. 2003; Gomez-Bougie, Wuilleme-

Toumi et al. 2007). ʉ ʜʨʫʛʠ ʜʫʤʠ, ʚʲʧʨʝʢʠ ʯʝ ʠ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ ʠʥʭʠʙʠʨʘʪ NF-əB, ʩʘʤʦ 
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ʢʫʨʢʫʤʠʥʲʪ ʧʦʥʠʞʘʚʘ ʥʠʚʦʪʦ ʥʘ Bcl-2. ɺʲʟʤʦʞʥʦ ʝ ʪʦʟʠ ʝʬʝʢʪ ʥʘ ʢʫʨʢʫʤʠʥʘ ʜʘ ʩʝ ʜʲʣ-

ʞʠ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʦʪʦ ʤʫ ʩʚʦʡʩʪʚʦ ʜʘ ʠʥʭʠʙʠʨʘ STAT3 (Bharti, Donato et al. 2003), ʢʦʡ-

ʪʦ ʩʲʱʦ ʝ ʪʨʘʥʩʢʨʠʧʮʠʦʥʝʥ ʨʝʛʫʣʘʪʦʨ ʥʘ Bcl-2 (Stephanou, Brar et al. 2000). 

ʇʦʣʫʯʝʥʠʪʝ ʦʪ ʥʘʩ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʢʫʨʢʫʤʠʥʲʪ ʧʦʪʠʩʢʘ ʥʘʪʨʫʧʚʘʥʝʪʦ ʥʘ 

As2O3 ʚ ʢʣʝʪʢʠ OPM-2. ʅʘʙʣʶʜʘʚʘʥʦʪʦ ʜʚʫʢʨʘʪʥʦ ʧʦʥʠʞʝʥʠʝ ʥʘ ʤʘʢʩʠʤʘʣʥʦ ʧʦʩʪʠʞʠ-

ʤʘʪʘ ʚʲʪʨʝʢʣʝʪʲʯʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ As2O3 ʙʠ ʤʦʛʣʦ ʜʘ ʦʙʷʩʥʠ ʫʩʪʘʥʦʚʝʥʠʷ ʘʥʪʘʛʦʥʠ-

ʟʲʤ ʚ ʮʠʪʦʪʦʢʩʠʯʥʠʪʝ ʝʬʝʢʪʠ ʥʘ ʢʫʨʢʫʤʠʥʘ ʠ ʜʠʘʨʩʝʥʦʚʠʷ ʪʨʠʦʢʩʠʜ. ʇʦʥʠʞʝʥʦ ʥʘʪ-

ʨʫʧʚʘʥʝ ʥʘ As2O3 ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʚ ʩʣʫʯʘʷ, ʢʦʛʘʪʦ ʢʣʝʪʢʠʪʝ ʩʘ ʙʠʣʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʪʨʝ-

ʪʠʨʘʥʠ ʩ ʢʫʨʢʫʤʠʥ ʟʘ ʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʝ ʠ ʝʜʚʘ ʩʣʝʜ ʪʦʚʘ ʩʘ ʙʠʣʠ ʠʟʣʦʞʝʥʠ ʥʘ As2O3 ʚ 

ʩʨʝʜʘ, ʥʝʩʲʜʲʨʞʘʱʘ ʢʫʨʢʫʤʠʥ. ʇʦʨʘʜʠ ʪʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʝʤʝ, ʯʝ ʥʝ ʩʝ ʢʘʩʘʝ ʟʘ ʧʨʷʢʦ 

ʭʠʤʠʯʝʩʢʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ ʩ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʢʦʤʧʣʝʢʩ, ʢʦʡʪʦ 

ʪʨʫʜʥʦ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʤʝʤʙʨʘʥʘʪʘ. ʉʤʷʪʘ ʩʝ, ʯʝ ʦʩʥʦʚʥʠʷʪ ʧʲʪ ʟʘ ʥʘʚʣʠʟʘʥʝ ʥʘ As2O3 ʚ 

ʯʦʚʝʰʢʠ ʢʣʝʪʢʠ ʝ ʯʨʝʟ ʘʢʚʘʧʦʨʠʥ-9, ʯʣʝʥ ʥʘ ʧʦʜʛʨʫʧʘʪʘ ʥʘ ʘʢʚʘʛʣʠʮʝʨʦʧʦʨʠʥʠʪʝ ï ʘʢ-

ʚʘʧʦʨʠʥʠ, ʢʦʠʪʦ ʦʩʚʝʥ ʚʦʜʘ ʧʨʝʥʘʩʷʪ ʛʣʠʮʝʨʦʣ ʠ ʧʦʣʠʦʣʠ (Liu, Carbrey et al. 2004; 

Shinkai, Sumi et al. 2009). ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʝ ʠʟʚʝʩʪʥʦ, ʯʝ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʥʷʢʦʠ ʘʢʚʘʧʦ-

ʨʠʥʠ ʩʝ ʨʝʛʫʣʠʨʘ ʦʪ NF-əB, ʥʘʧʨ. ʠʥʭʠʙʠʨʘʥʝʪʦ ʥʘ NF-əB ʯʨʝʟ ʢʫʨʢʫʤʠʥ ʠʣʠ ʜʨʫʛʠ ʚʝ-

ʱʝʩʪʚʘ ʧʦʥʠʞʘʚʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʘʢʚʘʧʦʨʠʥ-4 (Ito, Yamamoto et al. 2006; Laird, 

Sukumari-Ramesh et al. 2010). ʇʨʝʜʧʦʣʘʛʘʡʢʠ, ʯʝ ʢʫʨʢʫʤʠʥʲʪ ʙʠ ʤʦʛʲʣ ʜʘ ʠʤʘ ʧʦʜʦʙʝʥ 

ʝʬʝʢʪ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʘʢʚʘʧʦʨʠʥ-9, ʧʨʦʚʝʜʦʭʤʝ ʩʲʦʪʚʝʪʥʦ ʠʟʩʣʝʜʚʘʥʝ, ʥʦ ʨʝʟʫʣʪʘʪʠ-

ʪʝ ʥʝ ʧʦʪʚʲʨʜʠʭʘ ʭʠʧʦʪʝʟʘʪʘ. ɸʣʪʝʨʥʘʪʠʚʥʦ ʦʙʷʩʥʝʥʠʝ ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʪʲʨʩʠ ʚ ʨʦʣʷʪʘ ʥʘ 

ʜʨʫʛʠ ʘʢʚʘʧʦʨʠʥʠ (Shinkai, Sumi et al. 2009). ʅʝ ʝ ʠʟʢʣʶʯʝʥʘ ʠ ʚʝʨʦʷʪʥʦʩʪʪʘ ʢʫʨʢʫʤʠ-

ʥʲʪ ʜʘ ʧʦʪʠʩʢʘ ʬʫʥʢʮʠʠʪʝ ʥʘ ʘʢʚʘʧʦʨʠʥ-9 ʙʝʟ ʜʘ ʚʣʠʷʝ ʚʲʨʭʫ ʝʢʩʧʨʝʩʠʷʪʘ ʤʫ. 

 

5. ɺʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ ʚʲʨʭʫ -

ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷ ʝʬʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ 

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ IL-6 ʫʩʢʦʨʷʚʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʠ ʠʤ ʧʨʠʜʘʚʘ 

ʣʝʢʘʨʩʪʚʝʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ (Mitsiades, Mitsiades et al. 2004). ʊʘʢʲʚ ʝʬʝʢʪ ʙʝʰʝ ʥʘʙʣʶʜʘ-

ʚʘʥ ʠ ʦʪ ʥʘʩ ʧʨʠ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ OPM-2 ʠ RPMI-8226. ʆʪʩʲʩʪʚʠʝʪʦ ʥʘ ʩʪʠ-

ʤʫʣʠʨʘʱ ʝʬʝʢʪ ʩʣʝʜ ʧʨʠʙʘʚʷʥʝ ʥʘ IL-6 ʢʲʤ ʢʣʝʪʢʠ U-266 ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩʲʩ ʩʲ-

ʱʝʩʪʚʫʚʘʱʘʪʘ ʘʚʪʦʢʨʠʥʥʘ ʧʨʦʜʫʢʮʠʷ ʥʘ IL-6 ʦʪ ʪʝʟʠ ʢʣʝʪʢʠ. 

ʅʘʰʠ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ IL-6 ʠʤʘ ʨʘʟʣʠʯʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ 

ʨʘʟʣʠʯʥʠʪʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʢʲʤ Erufosine. IL-6 ʧʦʥʠʞʘʚʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ 
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ʥʘ ʝʨʫʬʦʟʠʥʘ ʩʧʨʷʤʦ ʢʣʝʪʢʠ U-266 ʠ OPM-2, ʢʘʪʦ ʚʲʚ ʚʪʦʨʠʷ ʩʣʫʯʘʡ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʩʦ-

ʙʝʥʦ ʩʠʣʥʦ ʠʟʨʘʟʝʥ ʘʥʪʘʛʦʥʠʩʪʠʯʝʥ ʝʬʝʢʪ (ʪʨʠʢʨʘʪʥʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪ). ʊʦʯʥʦ ʦʙʨʘʪʥʦʪʦ, ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠ RPMI-8226 ʢʲʤ ʝʨʫʬʦʟʠʥ 

ʩʝ ʧʦʚʠʰʘʚʘ ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ IL-6. ɼʘʥʥʠʪʝ ʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʘʥʪʘʛʦʥʠʟʤʲʪ ʧʨʠ OPM-2 ʩʝ 

ʜʲʣʞʠ ʥʘ ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʝʨʫʬʦʟʠʥʘ ʜʘ ʧʨʝʜʠʟʚʠʢʚʘ ʘʧʦʧʪʦʟʘ ï ʟʘʪʨʫʜ-

ʥʷʚʘ ʩʝ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ ʢʘʩʧʘʟʠ-8, -9 ʠ -3, ʬʨʘʛʤʝʥʪʠʨʘʥʝʪʦ ʥʘ PARP ʠ ʧʦʥʠʞʘʚʘʥʝʪʦ 

ʥʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ Mcl-1 ʠ Bcl-XL. ʇʦʚʠʰʝʥʠʷʪ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʩʨʝʱʫ RPMI-8226 

ʥʷʤʘ ʟʘʜʦʚʦʣʠʪʝʣʥʦ ʦʙʷʩʥʝʥʠʝ. ʄʦʞʝ ʜʘ ʩʝ ʧʨʝʜʧʦʣʦʞʠ, ʯʝ ʝʜʥʦʚʨʝʤʝʥʥʦʪʦ ʚʲʟʜʝʡʩʪ-

ʚʠʝ ʩ IL-6 ʠ ʝʨʫʬʦʟʠʥ ʚʦʜʠ ʜʦ ʧʦ-ʩʠʣʥʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ MEK/ERK, ʜʦʢʘʪʦ 

ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ ʝʨʫʬʦʟʠʥʲʪ ʥʝ ʧʦʟʚʦʣʷʚʘ ʥʘ IL-6 ʜʘ ʘʢʪʠʚʠʨʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ PI3K/Akt, ʩ 

ʢʦʝʪʦ ʙʠʭʘ ʩʝ ʩʲʟʜʘʣʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʘʚʪʦʬʘʛʠʯʥʠʷ 

ʧʨʦʮʝʩ (Aoki, Takada et al. 2007). ʇʫʙʣʠʢʫʚʘʥʠ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ IL-6 ʥʝ ʧʦʚʣʠʷʚʘ ʩʲ-

ʱʝʩʪʚʝʥʦ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʧʝʨʠʬʦʟʠʥʘ ʩʧʨʷʤʦ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ MM.1S 

(Hideshima, Catley et al. 2006). ʊʲʡ ʢʘʪʦ ʮʠʪʠʨʘʥʠʪʝ ʘʚʪʦʨʠ ʩʘ ʧʨʦʚʝʣʠ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʠ 

ʩʘʤʦ ʩ ʝʜʥʘ ʤʠʝʣʦʤʥʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ, ʨʘʟʣʠʯʥʘ ʦʪ ʠʟʧʦʣʟʚʘʥʠʪʝ ʦʪ ʥʘʩ, ʥʝ ʩʪʘʚʘ ʷʩʥʦ 

ʜʘʣʠ ʝʨʫʬʦʟʠʥʲʪ ʠ ʧʝʨʠʬʦʟʠʥʲʪ ʩʝ ʧʦʚʣʠʷʚʘʪ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʦʪ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ 

IL-6. ʇʦʨʘʜʠ ʪʦʚʘ ʠʟʩʣʝʜʚʘʭʤʝ ʜʦʧʲʣʥʠʪʝʣʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ IL-6 ʚʲʨʭʫ ʮʠʪʦʪʦʢʩʠʯʥʘʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ Perifosine ʩʨʝʱʫ ʢʣʝʪʢʠ OPM-2. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʚʠʜʝʪʝʣʩʪʚʘʪ ʟʘ 

8 ʜʦ 14-ʢʨʘʪʥʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ ï ʦʱʝ ʧʦ-ʩʠʣʥʦ ʠʟʨʘʟʝʥ ʘʥʪʘʛʦʥʠʟʲʤ 

ʦʪ ʥʘʙʣʶʜʘʚʘʥʠʷ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ Erufosine. ʉ ʜʨʫʛʠ ʜʫʤʠ ʝʨʫʬʦʟʠʥʲʪ ʠʤʘ ʧʨʝʜʠʤ-

ʩʪʚʦ ʧʨʝʜ ʧʝʨʠʬʦʟʠʥʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ IL-6-ʠʥʜʫʮʠʨʘʥʘʪʘ ʣʝʢʘʨʩʪʚʝʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ. 

ɺʲʧʨʝʢʠ ʥʝʷ, ʝʨʫʬʦʟʠʥʲʪ ʦʢʘʟʚʘ ʧʨʦʪʠʚʦʤʠʝʣʦʤʝʥ ʝʬʝʢʪ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦ-ʥʠʩʢʘ ʦʪ 

ʙʝʟʦʧʘʩʥʦ ʧʦʩʪʠʞʠʤʘʪʘ ʚ ʧʣʘʟʤʘʪʘ (Fiegl, Lindner et al. 2008). 

ʅʘʰʠʪʝ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ IL-6 ʧʦʥʠʞʘʚʘ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʢʫʨʢʫ-

ʤʠʥ, As2O3, Melphalan ʠ Bendamustine ʠ ʧʨʠ ʪʨʠʪʝ ʠʟʧʦʣʟʚʘʥʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠ-

ʥʠʠ. IL-6 ʧʦʥʠʞʘʚʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ ʥʘ Bortezomib ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʣʝʪʢʠ OPM-2 ʠ 

RPMI-8226, ʥʦ ʥʝ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ U-266. ʈʝʟʫʣʪʘʪʠʪʝ ʥʠ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʧʫʙʣʠʢʫʚʘ-

ʥʠ ʩʚʝʜʝʥʠʷ ʟʘ ʚʣʠʷʥʠʝʪʦ ʥʘ IL-6 ʚʲʨʭʫ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʤʝʣʬʘʣʘʥʘ 

(Efferth, Fabry et al. 2002). ʉʧʦʨʝʜ ʜʨʫʛʠ ʘʚʪʦʨʠ IL-6 ʥʝ ʠʥʜʫʮʠʨʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʥʘ ʄʇ 

ʢʲʤ ʢʫʨʢʫʤʠʥ, As2O3 ʠ ʙʦʨʪʝʟʦʤʠʙ (Hideshima, Richardson et al. 2001; Hayashi, 

Hideshima et al. 2002; Bharti, Donato et al. 2003). ʊʦʚʘ ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʠʟʧʦʣʟʚʘ-

ʥʠ ʨʘʟʣʠʯʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʠ/ʠʣʠ ʦʧʠʪʥʠ ʧʨʦʪʦʢʦʣʠ. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ Bendamustine 

ʜʦʩʝʛʘ ʥʝ ʩʘ ʙʠʣʠ ʧʨʦʚʝʞʜʘʥʠ ʧʦʜʦʙʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. 
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ʆʩʪʝʦʧʦʥʪʠʥʲʪ (OPN) ʝ ʢʠʩʝʣ ʬʦʩʬʦʨʠʣʠʨʘʥ ʛʣʠʢʦʧʨʦʪʝʠʥ, ʢʦʡʪʦ ʩʝ ʩʠʥʪʝʟʠʨʘ ʦʪ 

ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ ʢʣʝʪʢʠ ʠ ʫʯʘʩʪʚʘ ʚ ʤʥʦʞʝʩʪʚʦ ʬʠʟʠʦʣʦʛʠʯʥʠ ʠ ʧʘʪʦʣʦʛʠʯʥʠ ʧʨʦʮʝʩʠ 

ʢʘʪʦ ʘʜʭʝʟʠʷ, ʘʥʛʠʦʛʝʥʝʟʘ, ʘʧʦʧʪʦʟʘ, ʚʲʟʧʘʣʝʥʠʝ ʠ ʤʝʪʘʩʪʘʟʠʨʘʥʝ (Haylock and Nilsson 

2006). ʆʩʥʦʚʥʠʷʪ ʠʟʪʦʯʥʠʢ ʥʘ OPN ʚ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ ʩʘ ʦʩʪʝʦʙʣʘʩʪʠʪʝ. 

ʆʩʪʝʦʧʦʥʪʠʥʲʪ ʩʲʩʪʘʚʣʷʚʘ ʦʢʦʣʦ 2% ʦʪ ʥʝʢʦʣʘʛʝʥʦʚʠʪʝ ʙʝʣʪʲʮʠ ʚ ʢʦʩʪʠʪʝ. ʉʤʷʪʘ ʩʝ, ʯʝ 

OPN ʩʝ ʢʦʜʠʨʘ ʦʪ ʝʜʠʥ ʛʝʥ, ʥʦ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʝʥ ʩʧʣʘʡʩʠʥʛ, ʬʦʩʬʦʨʠʣʠʨʘʥʝ, 

ʛʣʠʢʦʟʠʣʠʨʘʥʝ ʠ ʧʨʦʪʝʦʣʠʪʠʯʥʦ ʨʘʟʮʝʧʚʘʥʝ ʩʝ ʧʦʣʫʯʘʚʘʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʠ ʬʦʨʤʠ 

ʥʘ ʧʨʦʪʝʠʥʘ ʩ ʤʦʣʝʢʫʣʥʘ ʤʘʩʘ ʚʘʨʠʨʘʱʘ ʦʪ 25 ʜʦ 75 kDa. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʚ ʯʘʩʪ ʦʪ 

ʩʣʫʯʘʠʪʝ ʥʘ ʄʄ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʩʠʥʪʝʟʠʨʘʪ ʠ ʩʝʢʨʝʪʠʨʘʪ OPN (Robbiani, Colon et 

al. 2007). ʉʧʦʨʝʜ ʮʠʪʠʨʘʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ RPMI-8226 ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ 

ʩ ʤʥʦʛʦ ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ OPN, ʘ U-266 ʠ OPM-2 ï ʩ ʥʠʩʢʦ. ʅʘʰʠʪʝ ʨʝ-

ʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ ʢʘʢʪʦ ʥʘ ʈʅʂ-ʥʠʚʦ, ʪʘʢʘ ʠ ʥʘ ʧʨʦʪʝʠʥʦʚʦ ʥʠʚʦ, ʯʝ ʢʣʝʪʢʠʪʝ RPMI-

8226 ʩʠʥʪʝʟʠʨʘʪ ʠ ʩʝʢʨʝʪʠʨʘʪ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ OPN, a U-266 ï ʤʘʣʢʦ. ʅʠʚʦʪʦ ʥʘ 

ʠʈʅʂ ʟʘ ʩʠʥʪʝʟ ʥʘ OPN ʝ ʦʱʝ ʧʦ-ʥʠʩʢʦ ʚ ʢʣʝʪʢʠ OPM-2, ʢʘʪʦ ʧʨʠ ʪʷʭ ʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘ 

ʩʝʢʨʝʮʠʷ ʥʘ ʧʨʦʪʝʠʥʘ. ʆʩʪʝʦʩʘʨʢʦʤʥʠʪʝ ʢʣʝʪʢʠ SAOS-2 ʠʤʘʪ ʦʱʝ ʧʦ-ʥʠʩʢʘ ʝʢʩʧʨʝʩʠʷ 

ʥʘ OPN ʦʪ OPM-2. ʊʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʪʲʣʢʫʚʘ ʢʘʪʦ ʙʝʣʝʛ ʟʘ ʥʠʩʢʘ ʩʪʝʧʝʥ ʥʘ ʦʩʪʝʦʙʣʘʩʪʥʘ 

ʜʠʬʝʨʝʥʮʠʘʮʠʷ (Osathanon, Bespinyowong et al. 2006). ɼʘʥʥʠʪʝ ʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʚʩʠʯʢʠ 

ʠʟʩʣʝʜʚʘʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʝʢʩʧʨʝʩʠʨʘʪ ʧʨʝʜʠʤʥʦ ʧʲʣʥʘʪʘ ʬʦʨʤʘ OPN-a, ʘ ʦʪ ʠʟʦʬʦʨ-

ʤʠʪʝ, ʧʦʣʫʯʝʥʠ ʯʨʝʟ ʘʣʪʝʨʥʘʪʠʚʝʥ ʩʧʣʘʡʩʠʥʛ, ʧʨʝʦʙʣʘʜʘʚʘ OPN-b (ʣʠʧʩʚʘʱ ʧʝʪʠ ʝʢ-

ʟʦʥ). ʅʘ OPN-c (ʣʠʧʩʚʘʱ ʯʝʪʚʲʨʪʠ ʝʢʟʦʥ) ʩʝ ʧʘʜʘ ʤʠʥʠʤʘʣʝʥ ʜʷʣ ʦʪ ʦʙʱʦʪʦ ʢʦʣʠʯʝʩʪʚʦ 

OPN. ʉʤʷʪʘ ʩʝ, ʯʝ OPN-b ʠ OPN-c ʠʤʘʪ ʧʦ-ʛʦʣʷʤʘ ʨʘʟʪʚʦʨʠʤʦʩʪ, ʦʙʫʩʣʘʚʷʱʘ ʧʦʚʠʰʝʥʘ 

ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʩʪʠʤʫʣʠʨʘʪ ʤʠʛʨʘʮʠʷʪʘ ʠ ʤʝʪʘʩʪʘʟʠʨʘʥʝʪʦ (He, Mirza et al. 2006). 

ʇʫʙʣʠʢʫʚʘʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ OPN ʩʪʠʤʫʣʠʨʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ ʤʠʝʣʦʤ-

ʥʠ ʢʣʝʪʢʠ U-266 (Abe, Hiura et al. 2004), ʢʘʢʪʦ ʠ ʥʘ ʧʲʨʚʠʯʥʠ ʢʫʣʪʫʨʠ ʦʪ ʄʇ ʚ ʯʘʩʪ ʦʪ 

ʩʣʫʯʘʠʪʝ ʥʘ ʄʄ (Caers, Gunthert et al. 2006). ʆʩʪʝʦʧʦʥʪʠʥʲʪ ʦʩʚʝʥ ʪʦʚʘ ʧʨʝʜʧʘʟʚʘ ʤʠ-

ʰʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ 5T33MM ʦʪ ʜʝʢʩʘʤʝʪʘʟʦʥ-ʠʥʜʫʮʠʨʘʥʘ ʘʧʦʧʪʦʟʘ (Caers, Gunthert et 

al. 2006). ʇʨʠ ʥʘʰʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʙʷʭʘ ʩʲʟʜʘʜʝʥʠ ʩʪʘʙʠʣʥʦ ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʧʨʦʠʟ-

ʚʦʜʥʠ ʥʘ ʤʠʝʣʦʤʥʘʪʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ OPM-2, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʩʝ ʩ ʧʦʚʠʰʝʥʘ ʝʢʩʧʨʝ-

ʩʠʷ ʥʘ OPN-a ʠʣʠ OPN-b. ʅʝ ʙʝʰʝ ʫʩʪʘʥʦʚʝʥʦ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʠʰʝʥʘʪʘ ʝʢʩʧʨʝʩʠʷ ʥʘ 

OPN-a ʠʣʠ OPN-b ʚʲʨʭʫ ʧʨʦʣʠʬʝʨʘʮʠʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ. ɹʝʰʝ ʥʘʙʣʶʜʘʚʘʥʦ 

ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ Erufosine, ʧʦ-ʩʠʣʥʦ ʠʟʨʘʟʝʥʦ 

ʧʨʠ ʧʦʚʠʰʝʥʘ ʝʢʩʧʨʝʩʠʷ ʥʘ ʬʦʨʤʘʪʘ OPN-a. ʊʦʚʘ ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩʲʩ ʩʧʦʩʦʙ-

ʥʦʩʪʪʘ ʥʘ OPN ʯʨʝʟ ʩʚʲʨʟʚʘʥʝ ʩ ʨʝʮʝʧʪʦʨʘ CD44 ʜʘ ʘʢʪʠʚʠʨʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ PI3K/Akt ʠ 

ʜʨʫʛʠ ʢʠʥʘʟʠ (Naor, Nedvetzki et al. 2002). ʏʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʢʲʤ ʢʫʨʢʫʤʠʥ, 
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As2O3 ʠʣʠ ʤʝʣʬʘʣʘʥ ʥʝ ʙʝʰʝ ʧʦʚʣʠʷʥʘ ʩʲʱʝʩʪʚʝʥʦ ʦʪ ʧʦʚʠʰʝʥʘʪʘ ʝʢʩʧʨʝʩʠʷ ʥʘ OPN-a 

ʠʣʠ OPN-b. ʇʨʠ ʜʦʙʘʚʷʥʝ ʥʘ rhOPN ʢʲʤ ʦʙʠʢʥʦʚʝʥʠ ʢʣʝʪʢʠ OPM-2 ʥʝ ʙʝʰʝ ʥʘʙʣʶʜʘʚʘ-

ʥʦ ʥʠʪʦ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ, ʥʠʪʦ ʠʥʜʫʢʮʠʷ ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ Erufosi-

ne, ʢʘʪʦ ʪʦʚʘ ʚʝʨʦʷʪʥʦ ʩʝ ʜʲʣʞʠ ʥʘ ʣʦʰʦʪʦ ʢʘʯʝʩʪʚʦ ʥʘ ʠʟʧʦʣʟʚʘʥʠʷ ʨʝʢʦʤʙʠʥʘʥʪʝʥ 

ʧʨʦʪʝʠʥ, ʧʦʢʘʟʚʘʱ ʧʨʠʟʥʘʮʠ ʥʘ ʨʘʟʛʨʘʞʜʘʥʝ. 

ʆʩʪʝʦʧʦʥʪʠʥʲʪ ʜʝʡʩʪʚʘ ʢʘʪʦ ʭʝʤʦʪʘʢʪʠʯʝʥ ʬʘʢʪʦʨ ʟʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʠ ʩʪʠʤʫʣʠ-

ʨʘ ʤʠʛʨʘʮʠʷʪʘ ʠʤ (Caers, Gunthert et al. 2006). ɺ ʨʘʤʢʠʪʝ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʙʝhʝ ʠʟ-

ʩʣʝʜʚʘʥʦ ʜʘʣʠ ʧʦʚʠʰʝʥʘʪʘ ʧʨʦʜʫʢʮʠʷ ʥʘ OPN ʦʪ ʩʘʤʠʪʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʩʪʠʤʫʣʠʨʘ 

ʤʠʛʨʘʮʠʷʪʘ ʠʤ ʢʲʤ ʜʨʫʛʠ ʭʝʤʦʪʘʢʩʠʯʥʠ ʬʘʢʪʦʨʠ, ʚ ʩʣʫʯʘʷ ʬʝʪʘʣʝʥ ʪʝʣʝʰʢʠ ʩʝʨʫʤ. ʇʦ-

ʚʣʠʷʚʘʥʝ ʥʘ ʤʠʛʨʘʮʠʷʪʘ ʥʝ ʙʝʰʝ ʥʘʙʣʶʜʘʚʘʥʦ. 

ɹʝʰʝ ʥʘʧʨʘʚʝʥ ʦʧʠʪ ʜʘ ʩʝ ʧʨʦʫʯʠ ʚʣʠʷʥʠʝʪʦ ʥʘ ʩʲʚʢʫʧʥʦʩʪʪʘ ʦʪ ʨʘʟʪʚʦʨʠʤʠ ʬʘʢʪʦ-

ʨʠ, ʩʝʢʨʝʪʠʨʘʥʠ ʦʪ ʦʩʪʝʦʙʣʘʩʪʠʪʝ, ʚʲʨʭʫ ʭʠʤʠʦʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪ-

ʢʠ. ɿʘ ʮʝʣʪʘ ʢʲʤ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʙʝʰʝ ʧʨʠʙʘʚʷʥʘ ʢʦʥʜʠʮʠʦʥʠʨʘʥʘ ʩʨʝʜʘ ʦʪ ʢʣʝʪʢʠ 

SAOS-2. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʜʦʩʪʘ ʨʘʟʥʦʨʦʜʥʠ. ʂʦʥʜʠʮʠʦʥʠʨʘʥʘʪʘ ʩʨʝʜʘ ʦʪ ʢʣʝʪ-

ʢʠ SAOS-2: ʧʦʥʠʞʘʚʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ ʥʘ Erufosine ʟʘ ʢʣʝʪʢʠ OPM-2, ʧʦʚʠʰʘʚʘ ʷ ʟʘ 

ʢʣʝʪʢʠ RPMI-8226 ʠ ʥʝ ʷ ʧʨʦʤʝʥʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ U-266; ʧʦʥʠʞʘʚʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ 

ʥʘ Melphalan ʟʘ ʢʣʝʪʢʠ U-266, ʧʦʚʠʰʘʚʘ ʷ ʟʘ ʢʣʝʪʢʠ RPMI-8226 ʠ ʥʝ ʷ ʧʨʦʤʝʥʷ ʧʦ ʦʪ-

ʥʦʰʝʥʠʝ ʥʘ OPM-2; ʧʦʚʠʰʘʚʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ ʥʘ ʢʫʨʢʫʤʠʥ ʟʘ ʢʣʝʪʢʠ OPM-2. 

ʀʟʩʣʝʜʚʘʥʠʷ ʚʲʨʭʫ ʤʠʝʣʦʤʥʘʪʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ RPMI-8226 ʧʦʢʘʟʚʘʪ, ʯʝ ʩʚʲʨʟʚʘʥʝʪʦ 

ʥʘ ʤʘʪʨʠʢʩʥʠʷ ʛʣʠʢʦʧʨʦʪʝʠʥ ʬʠʙʨʦʥʝʢʪʠʥ ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʢʣʝʪʲʯʥʠ ʨʝʮʝʧʪʦʨʠ ʦʙʫʩ-

ʣʘʚʷ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʮʠʪʦʪʦʢʩʠʯʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ Melphalan ʠ Doxo-

rubicin (Damiano, Cress et al. 1999; Hazlehurst, Damiano et al. 2000). ʉʧʦʨʝʜ ʥʘʰʠʪʝ ʜʘʥ-

ʥʠ ʬʠʙʨʦʥʝʢʪʠʥʲʪ ʥʝ ʧʦʚʣʠʷʚʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʩʲʱʘʪʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʢʲʤ Erufo-

sine, ʥʦ ʠʥʜʫʮʠʨʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ Erufosine ʧʨʠ ʜʨʫʛʠʪʝ ʠʟʩʣʝʜʚʘʥʠ ʤʠʝʣʦʤʥʠ ʢʣʝ-

ʪʲʯʥʠ ʣʠʥʠʠ ï ʤʥʦʛʦ ʩʣʘʙʦ ʧʨʦʷʚʝʥʘ ʧʨʠ OPM-2 ʠ ʧʦ-ʩʠʣʥʦ ʧʨʠ U-266. 

U0126 ʝ ʠʥʭʠʙʠʪʦʨ ʥʘ ʢʠʥʘʟʘʪʘ MEK, ʢʦʡʪʦ ʠʤʘ ʩʦʙʩʪʚʝʥ ʧʨʦʪʠʚʦʤʠʝʣʦʤʝʥ ʝʬʝʢʪ ʠ 

ʧʦʪʝʥʮʠʨʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ Perifosine ʩʨʝʱʫ ʢʣʝʪʢʠ MM.1S ʠ MM.1R 

(Hideshima, Catley et al. 2006). AZD6244 ʠ AS703026 ʩʘ ʥʦʚʠ, ʧʦ-ʘʢʪʠʚʥʠ ʠ ʧʦ-ʩʝʣʝʢʪʠʚ-

ʥʠ ʠʥʭʠʙʠʪʦʨʠ ʥʘ MEK, ʢʦʠʪʦ ʩʲʱʦ ʠʤʘʪ ʧʨʦʪʠʚʦʤʠʝʣʦʤʝʥ ʝʬʝʢʪ ʠ ʩʠ ʩʠʥʝʨʛʠʟʠʨʘʪ ʩ 

Perifosine, Dexamethasone, Lenalidomide ʠ Bortezomib (Tai, Fulciniti et al. 2007; Kim, 

Kong et al. 2010). ʅʘʰʠʪʝ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ U-266, 

OPM-2 ʠ RPMI-8226 ʠʤʘʪ ʩʭʦʜʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʢʲʤ U0126. ʇʨʠ OPM-2 ʝ ʥʘʣʠʮʝ ʩʠ-

ʥʝʨʛʠʟʲʤ ʚ ʜʝʡʩʪʚʠʝʪʦ ʥʘ U0126 ʠ Erufosine, ʥʦ U0126 ʧʦʥʠʞʘʚʘ ʥʘʧʦʣʦʚʠʥʘ ʮʠʪʦʪʦʢ-

ʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʝʨʫʬʦʟʠʥʘ ʧʨʠ ʢʣʝʪʢʠ U-266 ʠ RPMI-8226, ʪ.ʝ. ʚ ʪʝʟʠ ʩʣʫʯʘʠ ʩʝ ʢʘʩʘʝ 
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ʟʘ ʧʦʜʯʝʨʪʘʥ ʘʥʪʘʛʦʥʠʟʲʤ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ U0126 ʧʦʚʠʰʘʚʘ ʥʠʚʘʪʘ ʥʘ p-MEK 

ʚ ʧʨʦʙʠʪʝ, ʥʦ ʪʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʬʘʢʪʘ, ʯʝ ʠʥʭʠʙʠʪʦʨʲʪ ʩʝ ʩʚʲʨʟʚʘ ʠʤʝʥʥʦ ʩ ʬʦʩ-

ʬʦʨʠʣʠʨʘʥʘʪʘ ʬʦʨʤʘ ʥʘ ʢʠʥʘʟʘʪʘ ʠ ʙʣʦʢʠʨʘ ʜʝʡʩʪʚʠʝʪʦ Ҁ (Favata, Horiuchi et al. 1998). 

U0126 ʧʦʪʠʩʢʘ ʝʬʝʢʪʠʚʥʦ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ ERK ʠ ʥʠʟʰʝʩʪʦʷʱʠʪʝ ʢʠʥʘʟʠ, ʚʢʣʶʯʠʪʝʣʥʦ 

ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʝʨʫʬʦʟʠʥ, ʥʦ ʥʝ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ Akt ʠ JNK. ʀʥʪʝʨʝʩʥʦ ʝ, ʯʝ ʧʨʠ 

ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ RPMI-8226 ʠʥʭʠʙʠʨʘʥʝʪʦ ʥʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ MEK/ERK ʟʘʩʠʣʚʘ ʠʥʘʯʝ 

ʩʣʘʙʦʪʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʘʧʦʧʪʦʪʠʯʥʠʪʝ ʢʘʩʢʘʜʠ ʦʪ Erufosine, ʥʦ ʢʨʘʡʥʠʷʪ ʨʝʟʫʣʪʘʪ ʦʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʝ ʧʦʥʠʞʝʥʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪ. ʊʦʚʘ ʦʱʝ ʚʝʜʥʲʞ ʧʦʪʚʲʨʞʜʘʚʘ ʪʝʟʘʪʘ, 

ʯʝ ʮʠʪʦʪʦʢʩʠʯʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʝʨʫʬʦʟʠʥʘ ʩʨʝʱʫ ʢʣʝʪʢʠ RPMI-8226 ʧʨʦʪʠʯʘ ʧʦ ʥʝʘʧʦ-

ʧʪʦʪʠʯʥʠ ʤʝʭʘʥʠʟʤʠ. ɿʘ ʨʘʟʛʨʲʱʘʥʝʪʦ ʤʫ ʝ ʥʫʞʥʦ ʘʢʪʠʚʥʦʪʦ ʫʯʘʩʪʠʝ ʥʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ 

MEK/ERK, ʢʦʝʪʦ ʝ ʢʦʩʚʝʥ ʧʨʠʟʥʘʢ, ʯʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʯʨʝʟ ʘʚʪʦʬʘʛʠʯʥʘ ʢʣʝʪʲʯʥʘ ʩʤʲʨʪ 

(Aoki, Takada et al. 2007; Kandouz, Haidara et al. 2010). ɺʝʨʦʪ̫ʥʦ ʪʘʢʲʚ ʝ ʤʝʭʘʥʠʟʤʲʪ ʠ 

ʧʨʠ U-266. ʅʫʞʥʠ ʩʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʪʘʟʠ ʭʠʧʦʪʝʟʘ. 

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ Bcl-XL ʧʦʥʠʞʘʚʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʣʠʤʬʦʤʥʠ ʠ ʛʣʠʦʤʥʠ ʢʣʝʪʢʠ 

ʢʲʤ ɸʌʍ-ʠʥʜʫʮʠʨʘʥʘ ʘʧʦʧʪʦʟʘ (Naumann, Wischhusen et al. 2004; Handrick, Rudner et al. 

2005). ʇʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ MM144 ʩʲʱʦ ʝ ʥʘʙʣʶʜʘʚʘʥʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʪʘ 

ʥʘ Perifosine ʜʘ ʠʥʜʫʮʠʨʘ ʘʧʦʧʪʦʟʘ, ʩʣʝʜ ʢʘʪʦ ʚ ʢʣʝʪʢʠʪʝ ʝ ʙʠʣ ʚʲʚʝʜʝʥ ʧʣʘʟʤʠʜ, ʝʢʩʧʨʝ-

ʩʠʨʘʱ Bcl-XL (Gajate and Mollinedo 2007). ɺ ʨʘʤʢʠʪʝ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʜʠʩʝʨʪʘʮʠʷ ʙʝʰʝ 

ʠʟʩʣʝʜʚʘʥʦ ʜʘʣʠ ʧʦʪʠʩʢʘʥʝʪʦ ʥʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ Bcl-XL ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʧʦ-

ʪʝʥʮʠʨʘʥʝ ʥʘ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷ ʝʬʝʢʪ ʥʘ ʝʨʫʬʦʟʠʥʘ. ɽʢʩʧʝʨʠʤʝʥʪʠʪʝ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ 

ʩ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ U-266, ʪʲʡ ʢʘʪʦ ʪʷ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʲʩ ʟʥʘʯʠʪʝʣʥʘ ʝʢʩʧʨʝʩʠʷ ʥʘ 

Bcl-XL ʠ ʝ ʥʘʡ-ʨʝʟʠʩʪʝʥʪʥʘ ʢʲʤ Erufosine. ʅʠʚʦʪʦ ʥʘ Bcl-XL ʚ ʪʝʟʠ ʢʣʝʪʢʠ ʙʝʰʝ ʪʨʘʡʥʦ 

ʧʦʥʠʞʝʥʦ ʯʨʝʟ ʩʪʘʙʠʣʥʘ ʪʨʘʥʩʜʫʢʮʠʷ ʩ ʣʝʥʪʠʚʠʨʫʩʠ, ʥʦʩʝʱʠ ʛʝʥ ʟʘ ʩʧʝʮʠʬʠʯʥʘ ʠʥʪʝʨ-

ʬʝʨʠʨʘʱʘ ʈʅʂ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʝ ʧʦʢʘʟʚʘʪ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʧʨʦʣʠʬʝʨʘʮʠʦʥʥʘʪʘ 

ʘʢʪʠʚʥʦʩʪ ʥʘ ʢʣʝʪʢʠʪʝ ʩ ʧʦʥʠʞʝʥʦ ʥʠʚʦ ʥʘ Bcl-XL ʠ ʢʣʝʪʢʠʪʝ, ʪʨʘʥʩʬʝʢʪʠʨʘʥʠ ʩ ʛʝʥ ʟʘ 

ʢʦʥʪʨʦʣʥʘ ʈʅʂ-ʩʝʢʚʝʥʮʠʷ. ʆʩʚʝʥ ʪʦʚʘ ʧʦʪʠʩʥʘʪʘʪʘ ʝʢʩʧʨʝʩʠʷ ʥʘ Bcl-XL ʥʝ ʧʦʚʣʠʷʚʘ 

ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʥʠʪʦ ʢʲʤ Erufosine, ʥʠʪʦ ʢʲʤ Melphalan. ʇʦʜʦʙʥʦ ʠʟʩʣʝʜ-

ʚʘʥʝ ʧʨʠ ʪʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʧʦʢʘʟʚʘ, ʯʝ ʧʦʪʠʩʢʘʥʝʪʦ ʥʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ Bcl-

XL ʥʷʤʘ ʩʦʙʩʪʚʝʥ ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʝʥ ʝʬʝʢʪ, ʥʠʪʦ ʧʦʪʝʥʮʠʨʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʜʝʢʩʘʤʝ-

ʪʘʟʦʥʘ, ʜʦʢʘʪʦ ʧʦʪʠʩʢʘʥʝʪʦ ʥʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ Mcl-1 ʠʤʘ ʩʦʙʩʪʚʝʥ ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʝʥ 

ʝʬʝʢʪ ʠ ʧʦʪʝʥʮʠʨʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʜʝʢʩʘʤʝʪʘʟʦʥʘ (Derenne, Monia et al. 2002). ʆʪ ʜʨʫʛʘ 

ʩʪʨʘʥʘ, ABT-737 (ʠʥʭʠʙʠʪʦʨ ʥʘ Bcl-XL ʠ ʜʨʫʛʠʪʝ ʧʨʦʪʝʠʥʠ ʦʪ ʩʝʤʝʡʩʪʚʦʪʦ ʥʘ Bcl-2) 

ʠʤʘ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʦ ʜʝʡʩʪʚʠʝ in vitro ʠ in vivo, ʧʦʪʝʥʮʠʨʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʜʝʢʩʘʤʝʪʘ-

ʟʦʥʘ ʠ ʫʯʘʩʪʚʘ ʚ ʘʜʠʪʠʚʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ Melphalan ʠ Bortezomib (Chauhan, Velankar 
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et al. 2007; Trudel, Stewart et al. 2007). ABT-737, ʚʲʧʨʝʢʠ ʯʝ ʥʝ ʠʥʭʠʙʠʨʘ ʧʨʷʢʦ Mcl-1, ʧʦ 

ʢʦʩʚʝʥ ʧʲʪ ʧʦʪʠʩʢʘ ʝʢʩʧʨʝʩʠʷʪʘ ʤʫ (Kline, Rajkumar et al. 2007). ʊʝʟʠ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ 

ʠʥʭʠʙʠʨʘʥʝʪʦ ʩʘʤʦ ʥʘ Bcl-XL ʥʝ ʝ ʜʦʩʪʘʪʲʯʥʦ, ʟʘ ʜʘ ʩʝ ʧʦʪʝʥʮʠʨʘ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʠʷʪ 

ʝʬʝʢʪ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ, ʠ ʥʘʩʦʯʚʘʪ ʢʲʤ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʪʘ ʢʲʤ ʧʨʦʘʧʦʧʪʦʪʠʯʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʝʨʫʬʦʟʠʥʘ ʜʘ ʩʝ ʧʨʝʦʜʦʣʝʝ ʯʨʝʟ ʢʦʤʙʠʥʠʨʘ-

ʥʦ ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠ ʧʨʦʪʝʠʥʠ, ʥʘʧʨʠʤʝʨ ʯʨʝʟ ABT-737. 
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VI. ʀɿɺʆɼʀ 

1. Erufosine ʧʨʦʷʚʷʚʘ ʜʦʙʨʝ ʠʟʨʘʟʝʥ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ ʩʨʝʱʫ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ 

ʣʠʥʠʠ ʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ, ʠʟʦʣʠʨʘʥʠ ʦʪ ʧʘʮʠʝʥʪʠ. ʀʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ ʤʦʛʘʪ ʜʘ ʩʝ 

ʧʦʜʨʝʜʷʪ ʚ ʩʣʝʜʥʠʷ ʨʝʜ ʥʘ ʥʘʨʘʩʪʚʘʱʘ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʘ ʘʢʪʠʚʥʦʩʪ: ʙʝʥʜʘʤʫʩʪʠʥ < 

ʤʝʣʬʘʣʘʥ < ʢʫʨʢʫʤʠʥ < ʝʨʫʬʦʟʠʥ < ʜʠʘʨʩʝʥʦʚ ʪʨʠʦʢʩʠʜ < ʙʦʨʪʝʟʦʤʠʙ. ɽʨʫʬʦʟʠʥʲʪ ʠ 

ʢʫʨʢʫʤʠʥʲʪ, ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʠ ʢʣʠʥʠʯʥʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʣʝʢʘʨʩʪʚʝʥʠ ʚʝʱʝʩʪʚʘ 

(Melphalan, Bendamustine ʠ Bortezomib), ʦʪ ʜʨʫʛʘ, ʠʤʘʪ ʨʘʟʣʠʯʘʚʘʱ ʩʝ ʩʧʝʢʪʲʨ ʥʘ 

ʘʢʪʠʚʥʦʩʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ʜʦʢʘʟʚʘʱ ʣʠʧʩʘ ʥʘ 

ʢʨʲʩʪʦʩʘʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ. 

2. Erufosine ʥʝ ʩʘʤʦ ʥʝ ʧʦʥʠʞʘʚʘ ʢʣʦʥʦʛʝʥʥʦʩʪʪʘ ʥʘ ʥʦʨʤʘʣʥʠʪʝ ʯʦʚʝʰʢʠ ʭʝʤʦʧʦʝ-

ʪʠʯʥʠ ʩʪʚʦʣʦʚʠ ʢʣʝʪʢʠ, ʘ ʜʦʨʠ ʛʠ ʩʪʠʤʫʣʠʨʘ ʜʘ ʦʙʨʘʟʫʚʘʪ ʛʨʘʥʫʣʦʮʠʪʥʦ-ʤʘʢʨʦʬʘʛʝʘʣʥʠ 

(CFU-GM) ʢʦʣʦʥʠʠ. 

3. ɽʨʫʬʦʟʠʥʲʪ ʧʦʪʠʩʢʘ ʤʠʛʨʘʮʠʦʥʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʤʠʝʣʦʤʥʘʪʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ 

RPMI-8226, ʙʝʟ ʪʦʚʘ ʜʘ ʩʝ ʜʲʣʞʠ ʥʘ ʧʨʝʢʠʷ ʤʫ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ. 

4. Erufosine, Bendamustine, Melphalan ʠ As2O3 ʧʦʪʠʩʢʘʪ ʘʜʭʝʟʠʷʪʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪ-

ʢʠ RPMI-8226 ʢʲʤ ʦʩʪʝʦʧʦʥʪʠʥ. ɽʨʫʬʦʟʠʥʲʪ ʠ ʙʝʥʜʘʤʫʩʪʠʥʲʪ ʧʦʪʠʩʢʘʪ ʠ ʘʜʭʝʟʠʷʪʘ 

ʢʲʤ ʬʠʙʨʦʥʝʢʪʠʥ. ʉʲʟʜʘʜʝʥ ʝ ʤʦʜʝʣ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʘʜʭʝʟʠʷʪʘ ʥʘ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ 

ʢʲʤ ʦʩʪʝʦʙʣʘʩʪʠ, ʧʨʠ ʢʦʡʪʦ ʦʪʥʦʩʠʪʝʣʥʠʷʪ ʙʨʦʡ ʥʘ ʘʜʭʝʨʠʨʘʣʠʪʝ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ ʩʝ 

ʦʧʨʝʜʝʣʷ ʯʨʝʟ ʠʤʫʥʦʙʣʦʪ ʩ ʘʥʪʠʪʷʣʦ ʩʨʝʱʫ ʧʨʦʪʝʠʥʘ Bcl-2. ʉʲʟʜʘʜʝʥ ʝ ʦʨʠʛʠʥʘʣʝʥ ʤʦ-

ʜʝʣ ʟʘ in vitro ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʠʥʚʘʟʠʚʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ, ʧʨʠ ʢʦʡʪʦ 

ʤʠʝʣʦʤʥʠʪʝ ʢʣʝʪʢʠ ʩʝ ʦʪʛʣʝʞʜʘʪ ʟʘʝʜʥʦ ʩʲʩ ʩʬʝʨʦʠʜʠ ʦʪ ʦʩʪʝʦʙʣʘʩʪʠ ʚʲʚ ʚʲʨʪʷʱ ʩʝ 

ʙʠʦʨʝʘʢʪʦʨ ʠ ʥʘʚʣʠʟʘʥʝʪʦ ʠʤ ʩʨʝʜ ʪʷʭ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʦ, ʩ ʘʥʪʠʪʷʣʦ 

ʩʨʝʱʫ Bcl-2. 

5. ʂʦʤʙʠʥʘʮʠʠʪʝ ʥʘ ʝʨʫʬʦʟʠʥ ʠʣʠ ʢʫʨʢʫʤʠʥ ʩ ʙʝʥʜʘʤʫʩʪʠʥ, ʤʝʣʬʘʣʘʥ ʠʣʠ ʙʦʨʪʝʟʦ-

ʤʠʙ ʤʦʛʘʪ ʜʘ ʩʝ ʦʢʘʯʝʩʪʚʷʪ ʢʘʪʦ ʩʠʥʝʨʛʠʩʪʠʯʥʠ (ʩʫʧʝʨʘʜʠʪʠʚʥʠ) ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʦʩ-

ʪʠʛʘʥʠʷ ʧʨʦʪʠʚʦʤʠʝʣʦʤʝʥ ʮʠʪʦʪʦʢʩʠʯʝʥ ʝʬʝʢʪ. ʂʦʤʙʠʥʘʮʠʠʪʝ ʥʘ As2O3 ʩ ʙʝʥʜʘʤʫʩʪʠʥ, 

ʤʝʣʬʘʣʘʥ ʠʣʠ ʙʦʨʪʝʟʦʤʠʙ, ʢʘʢʪʦ ʠ ʥʘ ʙʦʨʪʝʟʦʤʠʙ ʩ ʤʝʣʬʘʣʘʥ ʠʣʠ ʙʝʥʜʘʤʫʩʪʠʥ, ʤʦʛʘʪ 

ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʢʘʪʦ ʘʜʠʪʠʚʥʠ. ʂʦʤʙʠʥʘʮʠʠʪʝ ʥʘ ʝʨʫʬʦʟʠʥ ʩ ʢʫʨʢʫʤʠʥ ʠʣʠ As2O3, ʢʘʢ-

ʪʦ ʠ ʥʘ ʢʫʨʢʫʤʠʥ ʩ As2O3, ʤʦʛʘʪ ʜʘ ʩʝ ʦʢʘʯʝʩʪʚʷʪ ʢʘʪʦ ʘʥʪʘʛʦʥʠʩʪʠʯʥʠ. ʂʫʨʢʫʤʠʥʲʪ ʧʦ-

ʪʠʩʢʘ ʥʘʪʨʫʧʚʘʥʝʪʦ ʥʘ As2O3 ʚ ʢʣʝʪʢʠ OPM-2, ʢʦʝʪʦ ʝ ʚʝʨʦʷʪʥʘ ʧʨʠʯʠʥʘ ʟʘ ʥʘʙʣʶʜʘʚʘ-

ʥʠʷ ʘʥʪʘʛʦʥʠʟʲʤ ʧʨʠ ʩʲʚʤʝʩʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʜʚʝʪʝ ʚʝʱʝʩʪʚʘ. 
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6. ɽʨʫʬʦʟʠʥʲʪ ʝ ʩʧʦʩʦʙʝʥ ʜʘ ʧʨʝʜʠʟʚʠʢʚʘ ʨʘʟʣʠʯʝʥ ʪʠʧ ʢʣʝʪʲʯʥʘ ʩʤʲʨʪ ʯʨʝʟ ʘʢʪʠʚʠ-

ʨʘʥʝ ʥʘ ʘʧʦʧʪʦʪʠʯʥʠ ʠ ʥʝʘʧʦʧʪʦʪʠʯʥʠ ʤʝʭʘʥʠʟʤʠ: 

6.1. ɺ ʢʣʝʪʢʠʪʝ ʩ ʥʠʩʢʘ ʝʢʩʧʨʝʩʠʷ ʥʘ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠ ʧʨʦʪʝʠʥʠ ʝʨʫʬʦʟʠʥʲʪ ʧʨʝʜʠʟ-

ʚʠʢʚʘ ʩʣʠʚʘʥʝ ʥʘ ʤʝʤʙʨʘʥʥʠʪʝ ʣʠʧʠʜʥʠ ʨʘʬʪʦʚʝ ʠ ʧʨʦʤʝʥʷ ʩʲʜʲʨʞʘʥʠʝʪʦ ʠʤ ʥʘ Akt, 

Fas/CD95 ʠ ʧʨʦʢʘʩʧʘʟʘ-8, ʠʥʭʠʙʠʨʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ PI3K/Akt, ʧʦʚʠʰʘʚʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ 

ʩʪʨʝʩʦʚʘʪʘ ʢʠʥʘʟʘ JNK ʠ ʧʨʝʜʠʟʚʠʢʚʘ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʚʲʥʰʥʠʷ ʠ ʥʘ ʚʲʪʨʝʰʥʠʷ ʧʲʪ ʥʘ 

ʘʧʦʧʪʦʟʘʪʘ. 

6.2. ʇʨʠ ʢʣʝʪʢʠʪʝ ʩ ʚʠʩʦʢʘ ʝʢʩʧʨʝʩʠʷ ʥʘ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠ ʧʨʦʪʝʠʥʠ ʦʪ ʦʩʥʦʚʥʦ 

ʟʥʘʯʝʥʠʝ ʟʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʝʨʫʬʦʟʠʥʘ ʝ ʚʠʩʦʢʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ 

c-Raf/MEK/ERK, ʢʦʝʪʦ ʝ ʢʦʩʚʝʥ ʧʨʠʟʥʘʢ, ʯʝ ʝʨʫʬʦʟʠʥʲʪ ʧʨʝʜʠʟʚʠʢʚʘ ʘʚʪʦʬʘʛʠʯʥʘ ʢʣʝ-

ʪʲʯʥʘ ʩʤʲʨʪ ʚ ʪʝʟʠ ʢʣʝʪʢʠ. ʇʨʦʪʠʚʦʤʠʝʣʦʤʥʘʪʘ ʤʫ ʝʬʝʢʪʠʚʥʦʩʪ ʤʦʞʝ ʜʘ ʝ ʚʠʩʦʢʘ ʜʦʨʠ 

ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʥʝ ʧʨʝʜʠʟʚʠʢʚʘ ʘʧʦʧʪʦʟʘ, ʢʘʢʪʦ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘ ʦʪ ʩʭʦʜʥʠʪʝ ʨʝʟʫʣʪʘ-

ʪʠ ʧʨʠ ʢʣʝʪʢʠ OPM-2 (ʘʧʦʧʪʦʪʠʯʝʥ ʤʝʭʘʥʠʟʲʤ) ʠ RPMI-8226 (ʥʝʘʧʦʧʪʦʪʠʯʝʥ ʤʝʭʘʥʠ-

ʟʲʤ). 

7. ʇʦʪʚʲʨʜʝʥʘ ʝ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʢʫʨʢʫʤʠʥ, ʜʠʘʨʩʝʥʦʚ ʪʨʠʦʢʩʠʜ ʠ ʤʝʣʬʘʣʘʥ ʜʘ ʧʨʝ-

ʜʠʟʚʠʢʚʘʪ ʘʧʦʧʪʦʟʘ ʚ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ. ʇʦʪʚʲʨʜʝʥʦ ʝ ʧʦʪʠʩʢʘʥʝʪʦ ʦʪ ʢʫʨʢʫʤʠʥʘ ʥʘ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʠʷ ʬʘʢʪʦʨ NF-əB ʠ ʥʷʢʦʠ ʨʝʛʫʣʠʨʘʥʠ ʦʪ ʥʝʛʦ ʛʝʥʠ ʠ ʩʘ ʧʦʣʫʯʝʥʠ ʜʘʥʥʠ 

ʟʘ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʘʚʪʦʬʘʛʠʯʥʠʷ ʧʨʦʮʝʩ. ʄʝʣʬʘʣʘʥʲʪ ʘʢʪʠʚʠʨʘ JNK ʧʨʠ ʥʷʢʦʠ ʤʠʝʣʦʤ-

ʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ʥʦ ʪʦʚʘ ʥʝ ʠʟʛʣʝʞʜʘ ʦʧʨʝʜʝʣʷʱʦ ʟʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʤʫ ʜʘ ʠʥʜʫʮʠʨʘ 

ʘʧʦʧʪʦʟʘ. 

8. ʀʥʪʝʨʣʝʚʢʠʥ-6 ʧʦʥʠʞʘʚʘ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʚʝ-

ʱʝʩʪʚʘ ʩʧʨʷʤʦ ʪʨʠʪʝ ʠʟʧʦʣʟʚʘʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. ʆʩʦʙʝʥ ʩʣʫʯʘʡ ʝ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ 

RPMI-8226, ʯʠʷʪʦ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʢʲʤ ʝʨʫʬʦʟʠʥ ʩʝ ʧʦʚʠʰʘʚʘ. ʇʨʠ ʢʣʝʪʢʠ OPM-2 ʦʩ-

ʪʝʦʧʦʥʪʠʥʲʪ (OPN-a ʠʣʠ OPN-b) ʠʥʜʫʮʠʨʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ Erufosine, ʥʦ ʥʝ ʠ ʢʲʤ 

ʢʫʨʢʫʤʠʥ, As2O3 ʠʣʠ ʤʝʣʬʘʣʘʥ. ʌʠʙʨʦʥʝʢʪʠʥʲʪ ʠʥʜʫʮʠʨʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ Erufosine 

ʩʘʤʦ ʧʨʠ ʥʷʢʦʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ (ʥʘʧʨ. ʧʨʠ U-266 ʠ OPM-2, ʥʦ ʥʝ ʠ ʧʨʠ 

RPMI-8226). ʇʦʚʠʰʝʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ c-Raf/MEK/ERK ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ 

ʟʥʘʯʝʥʠʝ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʮʠʪʦʪʦʢʩʠʯʥʠʷ ʝʬʝʢʪ ʥʘ Erufosine ʩʨʝʱʫ ʤʠʝʣʦʤʥʠ ʢʣʝʪ-

ʢʠ U-266 ʠ RPMI-8226, ʥʦ ʟʘʪʨʫʜʥʷʚʘ ʩʲʱʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʣʝʪʢʠ OPM-2. ʇʦʪʠʩʢʘ-

ʥʝʪʦ ʥʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ Bcl-XL ʧʨʠ ʤʠʝʣʦʤʥʠ ʢʣʝʪʢʠ U-266 ʥʝ ʧʦʪʝʥʮʠʨʘ ʮʠʪʦʪʦʢʩʠʯʥʠ-

ʪʝ ʝʬʝʢʪʠ ʥʘ ʝʨʫʬʦʟʠʥʘ ʠ ʤʝʣʬʘʣʘʥʘ. 
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ʄʦʞʝ ʜʘ ʩʝ ʦʙʦʙʱʠ, ʯʝ ʘʣʢʠʣʬʦʩʬʦʭʦʣʠʥʦʚʠʷʪ ʘʥʘʣʦʛ Erufosine ʝ ʧʝʨʩʧʝʢʪʠʚʥʦ 

ʩʲʝʜʠʥʝʥʠʝ, ʩʲʯʝʪʘʚʘʱʦ ʢʦʤʧʣʝʢʩʥʘ ʧʨʦʪʠʚʦʤʠʝʣʦʤʥʘ ʘʢʪʠʚʥʦʩʪ ʠ ʣʠʧʩʘ ʥʘ ʤʠʝ-

ʣʦʪʦʢʩʠʯʥʦʩʪ. ʇʨʦʫʯʝʥʠ ʩʘ ʘʩʧʝʢʪʠ ʦʪ ʤʝʭʘʥʠʟʤʘ ʤʫ ʥʘ ʜʝʡʩʪʚʠʝ ʠ ʬʘʢʪʦʨʠ, ʚʣʠʷ-

ʝʱʠ ʚʲʨʭʫ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʤʫ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʜʘʚʘʪ ʦʩʥʦʚʘʥʠʝ ʜʘ ʩʝ ʩʯʠʪʘ, 

ʯʝ ʝʨʫʬʦʟʠʥʲʪ ʠ ʢʫʨʢʫʤʠʥʲʪ ʠʤʘʪ ʜʦʩʪʘʪʲʯʥʦ ʧʦʪʝʥʮʠʘʣ, ʟʘ ʜʘ ʙʲʜʘʪ ʧʨʦʚʝʜʝʥʠ 

ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʩ ʪʷʭ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʤʫʣʪʠʧʣʝʥ ʤʠʝʣʦʤ. ʆʩʦʙʝʥʦ ʦʙʝʱʘʚʘ-

ʱʦ ʠʟʛʣʝʞʜʘ ʢʦʤʙʠʥʠʨʘʥʝʪʦ ʥʘ Erufosine ʠ ʢʫʨʢʫʤʠʥ ʩ ʫʪʚʲʨʜʝʥʠ ʚ ʧʨʘʢʪʠʢʘʪʘ 

ʣʝʢʘʨʩʪʚʘ ʢʘʪʦ ʘʣʢʠʣʠʨʘʱʠʪʝ ʮʠʪʦʩʪʘʪʠʮʠ Melphalan ʠ Bendamustine ʠ ʧʨʦʪʝʘ-

ʟʦʤʥʠʷ ʠʥʭʠʙʠʪʦʨ Bortezomib. 
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