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Pe3stome: PeaktmBauusita Ha 4oBelLkusi nonuomeH Bupyc BK (BKV) 1 nocnegcreusita ot
Hes ce uscnenBaT UHTEH3UBHO B LIEHTpOBETE 3a 6bOpeyHa TpaHcnnaHTaums no
uenusa ceAT. MNMpuunHa 3a TOBa € Bb3MOXHUSAT AVPEKTEH uMTonaTnyeH edekT
BbpXY TPaHCNNAHTUPaHWSA OpraH, KOMTO MOXe Aa MPUYMHU To3n Bupyc. Hue
npoy4mxme n yctaHoBuxme BnusHneTo Ha BKV npu 50 6b6peyHoTpaHcnnaHTm-
paHu naumeHT B Bbnrapus. Pesyntatute oT n3cneasaHvsiTa HYM Jokasaxa Bu-
COK NpoueHT Bupnypus (84%), npu psagko passutue Ha BKV acounmpan 6onec-
TEH npouec 1 Heobpatuma ANCYHKLMA Ha npucageHns opraH (4% ot cnydvam-
Te). YctaHoBeHa Ge obaye Bpb3ka Mexay npunaraHaTa TporHa MMYyHOCynpe-
CMBHa cxema v peakTtuBaumsaTa Ha BKV. Hue cuutame, Ye nsnonssaHata HewH-
Ba3nBHa AMarHOCTMYHa npouenypa Moxe Aa ce npurara 3a pyTUHHO npocre-
AsiBaHe Ha 6bOpeYHOTpPaHCNNaHTUpaHUTe 1y Hac.
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Summary: Reactivation of the Human Polyomavirus BK (BKV) and the resulting events
have been extensively studied at the renal transplant centers worldwide. The
virus leads to direct cytopathic alterations in the transplanted organ, which may
explain the growing interest among the researchers. We have studied the
influence of BKV on 50 patients with renal transplants from Bulgaria. The results
showed a high level of viruria (84%), compared to rare development of BKV-
associated disease and permanent dysfunction of the transplanted organ (4% of
all cases). However, a relationship between the applied combination of three
immunosuppressive medications and the reactivation of BKV was established.
We consider that the employed non-invasive diagnostic approach may be
routinely used for monitoring of patients with renal transplants in our country.
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BbBEOEHUE

PeaktnBauusata Ha 4OBELLKUSI MOMMOMEH BUPYC
BK (BKV) npu nauueHT ¢ 660peyHn TpaHcnnaHTa-
LMK ce npvema 3a egHa OT Bb3MOXXHUTE NPUYMHA 3a
AncyHKUMSTa Ha npucageHus oprad [1, 6]. Pas-
NMYHKM NPOYYBaHWS MOKas3BaT, Ye crned MbpBMYHATa
BKV wuHekumsa, npotnyawa owe B paHHa AeTcka
Bb3pacT, BMPYCbT OCTaBa B HEAKTUBHO CbCTOSHUE,
NpeaMMHO B OpraHuWTe Ha oThenuTenHaTta cuctema
n Hag 80% oT yoBeLLkaTa nonynauusa nva aHtutena
cpelly BKV [12]. PeaktnBauua Ha BKV, npugpyxe-
Ha C OTOENsiHETO My B ypuHaTa, MOXe Aa ce Mony4m
npv pasnMyHN CbCTOAHMS HA UMYHEH aeduunT (xe-
MaTOSIOrMYHN 3110KAYECTBEHN 3a00NsABaHUS, KOHre-
HUTaneH mmyHeH gedouumt, cuHgpom Ha Wislkott-
Aldrich n gp.), HO Hali-3acerHaTi ca xoparta ¢ 6b0-
pPEeYHM 1 KOCTHOMO3bYHU TpaHcnnaHTaumm [6, 10].

Mo-BncokaTa BB3NPUMEMYMBOCT Ha TpaHCMNnaH-
TUpaHUTe KbM peakTmsaumaTa Ha BKV ce abrmkn Ha
KOMOWHMPAHOTO OENCTBME Ha MHOXECTBO (haKTopu
(DeTepMUHaAHTV Ha peuMnueHTa, TpaHCMaHTUpaHus
opraH, camusi BMpYC), HO Ham-4ecTo € CBbp3aHa C
ynotpebarta Ha pasnuyHn UMyHOCYNPECKBHM areHTu
[5, 8]. 3a ToBa cBMOeTencTBa M yBENMYEHMETO Ha
cnyydaute ¢ passuTue Ha BK acoummpaHa Hedpona-
Tma (BK-associated nephropathy, BKAN), kouTo oT
MHOIO PSAKO JOKYMEHTMPAHO CbCTOsIHME, BeYe ca C
yectoTa oT 1-5% cpen 6b6peyYHOTPaHCNNaHTUpaHu-
Te naumeHTn [11]. Passutneto Ha BKAN e cBbp3aHo
He camo C NPOAbILKUTENHA BUPYPUSt 1 BUPEMUS, HO
N Cc Texka 6bbpeyvHa gncyHkumus, BogeLwa oo OTx-
BbpnsaHe Ha npucageHusa oprad B 10-100% ot cny-
vyaute [6, 10].

OnarHosata ¥ CKPWHWMHIBT Ha nauuMeHTuTe C
peaktvBupaHa BKV uHdekuusa e knuHuM4HO npe-
aussukaTtenctso. OT egHa cTpaHa, acMMMTOMHa
BKV pennukaums ce cpella kKato HopmasnHo sBre-
Hue npu 10-68% oT 6LOpeyHOTPaHCNNaHTUpaHNTe
[6], HO oT gpyra, 4O TO3M MOMEHT Yy Hac HsaMa yT-
BbpAEH MOAXOA NPV MOCTaBsiHe Ha AuarHosaTta C
N3KITIOYEHNE Ha BMONCUYHOTO U3cneaBaHe, 4EMOH-
CTpMpaLWo WHTepcTUUManeH HedpuT C TUMUYHU
BMPYCHM BKItouBaHus [1].

Hve npunoxuxme pasnuyHM HEWHBA3VBHU LM-
arHOCTMYHM NoAxoan (YPOUWTOSOTMYHU U MOJIEKY-
NSipHW) 3a M3crneaBaHe Ha PUCKOBW 3a Pas3BUTMETO
Ha BKAN nauneHTun, npn KOUTO JOKa3axme akTuBHa
BMpYyCHa pennvkauus. Kato pesyntaTt npegnarame
Aa Oboe BbBeOeH AMArHOCTMYEH anropuTbM 3a
nscrneaBaHe peaktmBaumaTa Ha BKV. Taka e Bb3-
MOXHO Aa ObOaT MOHUTOPUPAHU NaLMeHTUTE C
ypvHapHa BUpPYCHa eKCKpeuwus, Mpu KOUTo ce BMo-
lWaBa CbCTOSIHNETO Ha MPUCAAEHUsA OpraH u mma
HernocpeAcTBEeHa onacHocT 3a passutme Ha BKAN.

MATEPUAN U METOOMU

Mpobu (ypuHa, KpbB M HGBOPEYHN Hekporncum)
oT 50 6bO6peyvHOTpPaHCNNaHTUPaHW NALMEHTN, KAKTO
n 8 poACTBEHW OOHOPHO-AKLENTOPHN OBONKM Osixa
n3crieBaHn npean TpaHcnnaHTaumsita u B pasnu-
YeH nepuofd cneg Hes. Kato KoHTponu nanonasax-
mMe ypuHa ot 30 nauueHtn 6e3 6bOpeyHa TpaHcn-
naHTauus, HO C pasnuyHa CcTerneH Ha yBpexaaHe
Ha ObbpevHaTa QyHKuusa. Mog BHMMaHWEe 6sxa
B3eMaHu Bb3pacTTa, nona, BuabT Ha AoHopa (Tpy-
NeH/XMB), UMyHOCYNpecuBHaTa CXxema Ha redeHue,
KakTo M peakTuBauusita Ha UMTOMEeranoBupyc
(CMV).

Okono 50 ml nbpBa cyTpewHa ypuHa belle
cbbupaHa B CTEPUITHN KOHTENHEPU, CbabpXawm 5
ml abcontoTeH ankoxon [3]. 3a nonyyaBaHe Ha
YPOTENHW KMNETKN, HEOXOAMMM MPU LIMTONOrMYHUTE
nacrneaBaHusa, 6e n3nonseaH MNonyaBTOMaTUYHUSAT
meToa Ha Bales [9]. YacT (20-50 pl) oT nonyyeHata
KNneTbyHa CYCMEeH3Wsi Ce HaHacsie BbpXy npea-
METHO CTBKII0, Cnef KOeTo ce M3cyluaBalle n ouk-
cvpalle ¢ abcomTeH ankoxor. Taka uarotBeHute
npenapatn 6Osixa ouBeTsABaHM C MOMoOLWTa Ha
Cytocolor® (Merck KGa, Cat.No.1.15355) cropen,
yKa3aHusTa Ha MPou3BOANTENS W BKMOYBaHN B Ka-
Hagcku ©Oamncam. Hanuumeto Ha “decoy” kneTtku
Oelle OTYMTAHO C NOMOLLTA Ha CBETIMHEH MUKPOC-
kon Carl Zeiss (Jena). “Decoy” knetkute 06saxa
naeHTurUMpaHM no TEeXHUTE TUMUYHM BKIHOYBA-
HWsi OT TUMa MaTOBO CTbLKIO M OposAT UM Be oTum-
TaH cnpsiMo 10 BUCOKOCKOBY MUKPOCKOMNCKN none-
Ta [1]. M3BbpLUBaHa Oelle 1 UUTOMOrMYHa OLeHKa
3a HanMyne Ha CbNbTCTBALUM afeHOBUPYCHU, Xep-
NECCMMMMEKCHM U LMTOMEranoBUPYyCHU BKMOYBA-
HUS.

OT npsicHo cbbOupaHaTa nepudcepHa KpbB
baxa oTaendaHn nnasmata 1M numdounTmute
(Lymphpflot; Biotest, Cat. No. 824012), kouto ms-
nonasaxme 3a godbusaHe Ha OHK.

Exkctpakuusata Ha [JHK oT ypuHa, nna3sma u
numdoumnTn Gelle npoBexaaHa C MoMoLTa Ha
deHon/xnopocopm/M30aMmoB  ankoxos, C Moc-
negsawa npeuunuTauusa B abComnoTeH ankoxon u
3M HaTtpueB auetat. Cneggalle pexumgpatauus Ha
nonyyerHata AHK B 30-50 ul gBonHogecTunupaHa
BOJA W onpefensHe Ha KOHLEeHTpauusa crnef crnekr-
pPOhOTOMETPUYHO N3MEPBAHE.

PCR 3a petekuusaTa Ha BKV 6e npoBexaaH c
nparnmepu, cneundpunyHm 3a VP1 reHoOMHUsS permoH
[7]. AMnnndmrKauMOHHMUTE peakuumn 6sxa npoBex-
AaHu 3a obem ot 50 pl, BkntouBal 10X peakumo-
HeH Oydep, 1.5 mM marHeaueB xnopug, 200 uM
OT BCekuM Hykneotua, 1.25 U TepmoctabunHa Tag-
nonumepasa (5U/ul, Cat. No. 10342-020, Invitro-
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gen, USA), 5 ul (0.5 pyg) OHK n 600 nM oT BCeku
npanmvep [1]. AMnnudurkauuaTa BKNOYBaLle Ha-
yaneH ertan Ha uHKy6aumsa npu 94°C/5 min noc-
negBaHa OT TPUCTBLMKOB LMKBLI, CbCTOALW, ce OT
deHatypaumst Ha 95°C/30 s, xubpugusaums npu
55°C 3a 1 min v enoHraumsa Ha 72°C/1 min. Anuk-
BoTu oT 25 pl ot Bcekn PCR npoaykt 6sxa Bu3sya-
nmnsnMpaHn Ha 2% arapo3eH ren c etugues 6po-
MUA, crief NpoBeXOaHe Ha XOpPU3OHTarHa enekr-
pocdopesza 3a 80 min/100 V. HabniogaBaHuTe
6aHOoBe Osixa CpaBHSABaHW C T€3M Ha BUCOKOMO-
nekynspeH mapkep cbC cTbnka ot 100 bp (Cat.
No. 15628-019, Invitrogen, USA). Npu BCcu4kn pe-
akuum 6sxa n3non3BaHn CbOTBETHM MOMOXUTENHM
M OTpyLATENHM KOHTPOMKX M TECT 3a Hanu4dme Ha [3-
rMoBUHOBMS reH.

CtatucTuyeckuaT aHanu3 06e K13BbPLIEH C
npunaraHeTo Ha Kputepusi Ha Pearson cbC CTOWM-
HocT oT 0.05, cumTaHa kaTo npar Ha AOCTOBEPHOCT
Ha mn3cnegBaHuTe 3aBucumocTu. PesyntaTtute no-
Mexagy oTAenHuTe rpynu u vectotute 6saxa cpas-
HSBaHW C One-way aHanu3a Ha BapuabunHocTTa
ANOVA. Bcuukn ctatuctnyecknte nsdncnenms 6s-
Xa MW3BbPLUIBAHM CbC CTaTUCTMYECKMs codTyep
SPSS 12.0.

PE3YNTATU U OBCbXOAHE

W3cnepsaHnte 6b06pedHOTpaHCcnnaHTupaHu 6a-
Xa rpynupaHu crnopes BpemeTo Ha TpaHchnaHTa-
umaTa M UMyHOCYnpecuBHaTa Cxema: HacKopo
TpaHcnnaHTUpaHn n TpeTupaHn ¢ TpoHa cxema oT
nNpeaHn3oH, MukodgeHonat MogeTurn U LUKNocno-
puH (31/50, 62%) n TpaHcnnaHTUpaHu npeau nose-
ye oT 1 roguHa, ¢ MOHOTepanusi OT LUKNOCNOPUH
(19/50, 38%). OtuntaHa Gelle npunaraHaTa gosa
Ha CbOTBETHUTE MEAMKAMEHTU, KaKTO U peakTuBa-
uusaTa Ha uuTomerano-, afeHo- U Xxepnec-cUMnIeKkc
Bupycu. Mpobu oT Tax Osxa B3emaHu B pasrmyeH
nepuog crnef TpaHCcnaHTauusTa, KOWTo Bapupalle
oT 1 mecey go 8.

Mpn PCR un3cnegBaHeTo Ha ypuHa 6e gokasa-
Ho, 4e ronama 4vact (42/50, 84%) ot 6bOpeyHo-
TpaHcnnaHTUpaHuTe naumeHTn otaenaTt BKV (dwr.
1). Bcuukn nscneasany B NocTpaHCcniaHTaunoHHUS
nepuog oT 1 rognHa (cpegHo 2 meceua crief, TpaH-
cnnaHTaumsaTa) 6sixa nonoxurtenHu 3a BKV. Bupe-
MusiTa obaye Gelle 3aBUCUMaA €OUHCTBEHO OT Npw-
fioxeHata TPOWHA WMYHOCYMNpecuMBHA CXeMa, Cb-
abpxalla mukodgeHonat modetun (p = 0.01). Mpwu
octaHanute 8/50 (16%) TpaHcnnaHTMpaHn He Oe-
we otyeteHa BKV peaktmBauums. Becuukm Te Gsxa
Ha nogabpKalla Tepanus ¢ LMKIOCNOopUH A.

®ur. 1. Nen-enektpocopesn cnep PCR 3a BKV Ha ypuHa u
KpbB: BKV nonoxurtenHun ypunau (nuHum 1 u 2); BKV
NonoXuTenHa KpbB (MMHUK 3 1 4); NonoXxuTenHa n
oTpuuaTeriHa KOHTpona (NMMHUKM 5 1 6); MornekyneH
mapkep/100 bp (nuHusa 7)

Mpn gBama OT naumeHTUTE C BUpypus, Belle
JoKasaHa M BUpPEMWs C HapacTBaly CTOWHOCTH,
nocrneaBaHa OT BriowaBaHe Ha ObOpeyvHaTa yHK-
uns npes cnegpawmsa mecel,. OTyeTeHn 6sxa HMBa
Ha CepyMHUSA KpeaTuHuH oT 994 umol/l (pedepeHT-
HW rpaHnum 44.2-133.6 pmol/l). Tsn kaTo Nunceaxa
NONOXUTENHU ONArHOCTUYHW MapKepwu 3a peakTu-
BMpaHa Apyra BUpycHa MHeKUUs Unm MMyHOsorm-
YeH WHTOmNEepaHC, HUe 3anovYHaxMe MOHUTOpUpaHe
Ha BKV peakTtnBauusta npes 20 gHu. N3nonssaHu
Bsixa cyporaTHUTe AMarHOCTUYHW MapKkepu 3a Ou-
arHoctuuupaHe Ha BKAN —ypuHHa uuTonorns u
PCR Ha ypuHa/mnasma (dur. 1 n 2). U B gBarta
crnyyas naumMeHTUTe MOCTEeNEHHO pasBuxa Tepmu-
HanHa AWMCPYHKUMA Ha rpadpta, KOETO MNpUHYMHM
HeobpaTnMa peakums Ha OTXBbpPrisiHe, nocrneaBaHa
OT eKkcnnaHtauus Ha 6bbpeka. B uscnegsaHuTe
6BOPEYHM HEKPOMCUYHM MaTepuanu, ¢ NoMoLLTa Ha
PCR 6ewwe gokasaHo Hanuume Ha BK BupycHa OHK
B roriemu Konu4ecTtsa (Hag 10° konusa/mg).

®ur. 2. ,,Decoy” kneTku ¢ pasnuyeH Tun BK BupycHu BnioY-
BaHWs, OTAENAHN C ypuHaTa Ha 6bLOpevHOTpaHcn-
NaHTUpaHUTe NauueHTn
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lMpoyyeHaTa KOHTpomnHa rpyna BkrtoyBawe 30
MBXKe U KeHn 6e3 TpaHCcnnaHTauum, HO C pasrnnyHmn
ObOpeyHM 3abonsiBaHWsS: NUENoHepUT, rMoMepy-
noHedpuT 1 XxpoHnyHa 6bOpeYHa HeJOCTaTbYHOCT.
Mpu n3cnegBaHe Ha npobu OT ypuHata UM C Mo-
MowTa Ha PCR 6s1xa oTkpuTt 8 nonoXxutenHu pe-
3ynTara, KaTo npu 3-Te ¢ Han-BMCOK BUPYCEH TOBap
(Hag 10* konus/ul) 6ele OOKYMEHTUPAHO M Hanu-
yne Ha ,decoy” KneTku.

PeaktuBaumaTta Ha BKV 1 passuBalumar ce ka-
TO CrnepcTBue OT Hest HedbpuT, ca npobnemu ¢ Ha-
pacTBalla 3Ha4YMMOCT npu ObOpeyHWUTE TpaHcn-
naHTaumu. ToyHaTa npuvyMHa 3a HapacTBaHETO Ha
Opos Ha Te3u criyyaun 3acera e HeusBecTHa. [pen-
nonara ce, Ye € CBbp3aHa C MMyHOOEPULNTHOTO
CbCTOSIHME, WHAYUMPaHO OT MeOUKaMeHTuUTe, 13-
nons3BaHu 3a NpefoTBpaTABaHE Ha npoLeca Ha oT-
xBbpnsiHe. KnvHnyHata kapTuHa MoXe ga Bapuvpa
OT aCMMMTOMHO CbCTOSIHME Ha BUpPeMUs/BUPYpUs
nnn HedpuT, 4O M3paseHa ANCAYHKUMS, CBbp3aHa
C OTXBbPNSAHE Ha TpaHcnnaHTtaTa [4]. Cnopea ny6-
NVKYBaHUTE OaHHW Mpu 6b6peYHoTpaHCcnnaHTMpa-
HMU nauueHtTn G6escumntomHaTta BKV pennukaums
Moxe ga Bapupa oT 10 go 68%, kato He BCUYKM
naumeHT pasBuMBaT BUpPYC-UHAyuUpaHa Hedpona-
Tna [1, 6]. HawwuTte pesyntaty noTBbpXAaBaT ToBa
— BKAN 6Gelwe yctaHoBeH B gBa OT cnyyauTe, a
npu Opyrute ce Kacaelle 3a aCUMMMNTOMHA eKCKpe-
unsa. Cnopef Hac Ham-BeposiTHaTa Mpu4MHa 3a BU-
pycHaTa peakTMBauus € Wu3fnofsBaHaTa TpoviHa
MMYHOCYMNpeCrBHa CXeMa, KOeTO ce crnogens u ot
apyru uscnegosartenu [2].

BToparta rpyna pesyntatu e cBbp3aHa C npo-
yuBaHe Ha HOCWUTENCTBOTO M aKTUBHOCTTa (BUPY-
pus/Bupemus) Ha BKV npu 8 aBonku (KnB JOHOpP-
peunnueHT) npean NpoBeXAaHe Ha TpaHchnaHTa-
umnsaTa. Bemdku goHopu 6s1xa B poacTBeHa Bpb3ka C
peuununeHTa. MW3cnegBaHeTo Ha [OHOpUTe u4pes
PCR He ycraHoBU Bupypust u/unu Bupemus, T.e.
nunceawe BKV peaktuBauus. Npu peumnueHtuTe
obaye BuMpyCHa aKTMBHOCT Oelle Ooka3aHa B 2/8
(25%) ot cnyyauTte (Tabn. 1). CpegHaTta Bb3pacT
Ha peumnueHTuTe Gewe 33.2 roauHM N OCHOBHA
npuyMHa 3a TpaHcnnaHTauusaTa Gelle HanpeaHana
XpOHU4Ha 6bOpeyvHa He[oCTaTbYHOCT.

Hve cmsTame, 4ye npoyyBaHETO Ha peakTuBa-
umaTta Ha BKV npu gOHOPHO-aKLEeNnTOPHUTE OBOWKM
npeau NpoBexaaHe Ha TpaHcnnaHTauus Tpsibea aa
ce B3ema npefsua Mpu nocnegsBawloto MM Mpoc-
nefsiBaHe KaTo OT 4acT OT anropuyTbMa 3a Hama-
naBaHe Ha pucka oT passutne Ha BKAN. Peaktu-
BupaHaTta BKV nHdekums y goHopa unu akuentopa
npean npoBeXxpaHe Ha TpaHCnnaHTauusita noBu-

LIaBa 3HaYMTENHO pUcKka OT pasBuTHhe Ha BOMecTHO
CbCTOsIHME cref onepauusTa.

Tabnuua 1. XapaktepucTuka u pesynrtaTv oT uscnegBaHe Ha
POACTBEHM [OHOPHO-PELUNUEHTHU AOBOMKM 3a
HOCUTENCTBO U aKTUBHOCT Ha BKV

Ne  Peuyunu- Bb3- KnuHuyHo Pesynmam
eHmHa pacm/  CcbCMOsiHUE  [Inasma  YpuHa
dsolika lon

1 [oHop 595k 3ppas’ - -
Peuunvent 355k  XBH? - -

2 [oHop 49/m 3apaB - -
PeuununeHt = 24/x XBH - -

3 LoHop 49/m 3apaB - -
PeuununeHt = 28/m XBH + +

4 HoHop 69/m 3apaB - -
PeunnueHt  39/m XBH + +

5 LoHop 44/m 3apaB - -
PeuununeHt = 21/x XBH - -

6 HoHop 62/x 37paB - -
Peunnuent = 57/m XBH - -

7 [oHop 45/x 34paB - -
PeunnueHt 25/ XBH - -

8 [LoHop 56/x 3apaB - -

Peunnuent = 32/m XBH - -

Nerenpa: '3gpaB — OTCLCTBALLM XPOHUYHU WIW APYrW MPUApY-
XaBalwn 3abonsiBaHus (no gaHHuM ot U3), 2XI:';H—xpOHMLIHa
6BbOpeyHa HegocTaTbYHOCT

B sakntoyeHue, peaktusmpanmnat BKV B ypuHa-
Ta Ha ObOpeyHOTpaHCMNAHTMPaHU NauMeHTn e
yKkasaHve 3a MOBULLEHO BHUMaHWE Npu NpoBexaa-
He Ha nocnefBallM MHTepBeHUMU. PeuunveHTute
TpabBa Aa ObaaT MNoanoXeHW Ha HenpekbcHaT
CKPUHMHI 3a YTOYHABaHE CTerneHTa Ha BUPYCHa
pennukaums. PaHHOTO oTkpuBaHe Ha “decoy” knet-
K/ MMa BaXHO 3HayeHve 3a HaBpeMeHHaTa Auvar-
HOCTMKa Ha peakTuBMpaHaTa MHAEKLMSA 1 CTENeHTa
Ha 3acsraHe Ha ObOpeYHUTEe TbKaHW. VanonasaHu-
AT OT HAc Noaxo4 e Cbllo Heobxooum npw rpynu-
paHe Ha nauueHTUTe C Han-BUCOK PWUCK 3a pasBu-
TMe Ha 6BOpPEYHO YCNOoXHEHNe cnepn TpaHcnnaHTa-
unsaTta. OTkpuBaHeTo Ha “decoy” kneTku JaBa Mop-
donornyHa xapaktepucTuka Ha aktmeHata BK Bu-
pycHa pennukaumss M e ygobeH meToa 3a Obp3
CKPWHUHT.

BnazodapHocmu: M3nbriHeHuemo Ha npoydYyeaHemo e
nodrnomoeHamo om Cwbeema 3a MeduUUHCKa Hayka
(CMH) kbm MeduyuHckusi yHugsepcumem — Cogbusi, rno
Hozoeop Ne 47/2012 kbm [lpoekm Ne 37/2012 CMH,
MY — Cogpus.
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LEHTPAITHA MEOULUUWHCKA BUBJTMOTEKA

opraHusupa

Kypc

ocHOBUA HA UH®OPMAUMUOHHATA T PAMOTHOCT
BENOMEOVUNHCKA NHOOPMALUMA — NOTPEBUTEJICKU
CTPATEIm 3A USOMPBAHE, OBPABOTKA U N3MOJISBAHE

*¢ CTPYKTYpa 1 NpaBuna 3a paboTa B MeauuUmMHCka GubnnoTeka, ¢ GMBIMOTEYHM KaTanoan 1 cneLmanuavpann MHGop-
MaLMOHHU N3TOYHWLM OT 0BracTTa Ha eCTECTBEHUTE Hayku, KNMHUYHATA MeQULIMHA U 30paBeona3BaHeTo * u3bop Ha
N3TOYHMLM M pa3paboTBaHe Ha cTpaTerm 3a TbpCEHe BbB BCEKN OT TsX *¢ paboTa ¢ uHgeKeu 1 0cobeHo ¢ Tesaypyca
Ha MEJJTAVH ¢ MynTUMEuitH NPOAYKTU B PA3NNYHI MEAULIMHCKA 0BNacTy * 3AMPBAHE B MHTEPHET Ha MeAMLIMHC-
ka WHopMaLus, OTTOBapslla Ha KPUTEpPUMTE 3a HAY4YHOCT e OPOPMSHE Ha HayyHU Mybnukauuu u aHanmnTuKo-

CUHTETMYHa 06paboTka Ha MHhopMaLmaTa.
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