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Pestome: BaxapHusT gnabeT e egHo OT BofelwmTe 3abonsBaHus. Mpy naumMeHTUTe ¢ Npeau-
abet 1 3axapeH gvabeTt TMN 2 ce pasBuBa CbAOBa yBpeda, OTFOBOPHa 3a paHHO
pa3BuTMEe Ha MO3bYHOCHAOBA, CbPAEYHO-CHAOBA W NEepUEepHOHEPBHA ANCHYHK-
uMsl B Xxoda Ha nporpecusita Ha 3abonsBaHeTo. [poyyeHn ce ynTpa3BykoBU Mapke-
pv 3a paHHa CbAoBa yBpeda npu 3axapeH anabert. Intima Media Thickness (IMT)
OVIPEeKTHO u3mepBa aTepockiiepoTuyHaTta npomsiHa, Ankle-Brachial Index (ABI) e
Mapkep 3a abHOpMHa cbaoBa OYHKUMST UnM 0B6CTPYKUMSA Ha CbAa, HO Ha MO-KbCeH
eTan oT pasBuUTMETO U. HacToswwoTo uscneaBaHe NpeactaBs MbpBuTe pesyntaTtv
OT NPOYYBAHETO Ha P-index — HOB yNTpa3BYKOB MapKep 3a paHHa CbAoBa yBpeaa U

nporpecusita U B X0Aa Ha MUKEMUYHOTO HapyLLEHe.
KnrouoBu aymu: npegnabeT, 3axapeH gnabeTt Tvn 2, cbAoBa yBpeaa, Mapkepu
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Abstract: Type 2 Diabetes is one of the major diseases spread worldwide. Vascular im-
pairment occurs in patients with prediabetes and type 2 diabetes and leads to
premature development of cerebrovascular, cardiovascular and peripheral-
nerve dysfunction. Ultrasound markers have been studied in order to evaluate
the vascular impairment in glycemic disorders. Intima Media Thickness (IMT) di-
rectly measures atherosclerotic transformation of the vessel, as for Ankle-Bra-
chial Index (ABI) is a marker of abnormal vascular function or vascular obstruc-
tion in later stage of its development. The current study presents the first results
from evaluating the B-index — new ultrasound marker for early vascular disease

and its progression in the glycemic impairment.
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BbBEOEHUE

3abonsemocTtTa OT 3axapeH AnabeT Tun 2 Ha-
pacTtBa Mno Lenusl CBAT M noBeveTo GonHu ymupat
UM ce WUHBanNUAM3WpaT BCNEeACTBUE CbOOBUTE YC-
noxHenusa [14, 23]. NpocnekTuBHM NpPoyYBaHUA ca
nokasanu npoabIDKUTENHA acouuaums Mexay Bu-
COKUTE CTOMHOCTM Ha KpbBHa 3axap W rnuKuMpaH

XeMornobuH, 1 pucka oT roflieMu Cb0BW MHUUAOEH-
™M npu gnabetHo 6onHu [22, 30]. Bbnpekn ToBa
npeoulHy  paHOOMMU3MPaHN MPOYYBAHWS, OLEHSs-
BalM edpekTa Ha rMUKEMUYHMS KOHTPOM Npuy nauu-
€HTU ¢ anabeT, NpeacTaBAaT HeAOCTaTbYHN AoKa3a-
TencTea 3a nogobpeHne Ha CcbAOBOTO 3abonsiBaHe
[1, 21, 25, 32, 33, 35].
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HoB ponnepoB mapkep 3a cbaoBa yBpepna.
MukpoaHruonatmaTa npu npegnabet n gnabet Tvn
2 UMa OTHOLLUEHWE KbM yBpeaaTa Ha BCUYKM OpraHu
M CUCTEMU, KAaTO HEpBHATa cuctema (LeHTpanHa u
nepudepHa) He npasu usknodeHue. Mo Ta3m npu-
YMHa Ce TbPCAT NECHU, AOCTBMHU U HEUHBA3UBHU
MeToaM 3a paHHaTa U gmarHocTtuka. Kato TakbB ce
onpegens B-index — nHgekc (EKCnoHeHUMarneH) Ha
apTepuanHa purmgHoct (arterial stiffness ). Town
oTpassiBa He caMO enacTu4yHUTe CBOWCTBa Ha ap-
TepvanHarta CTeHa, HO U aTepocknepoTuyHaTa yB-
pefda, KoaTo onpegensa gebenvHata v nnowTa Ha
cbAoBaTa cTeHa. Ton kopenupa CbC CTeneHTa Ha
aTepocKnepoTnyHa TpaHcopmMaunsa Ha cbaoBaTa
cTeHa [36].

» Knacuyecku" mapkepm 3a cbaoBa yBpeaa.
IMT Ha obwaTa kapoTuaHa apTepusi € U3BECTEH U
nobpe npoyyeH MHOEKC 3a BackynapHa yBspefa
[24]. MNMoBuwEeHUTEe cepyMHM HMBaA Ha KpbBHa 3axap
W VHCYNMH ca cBbp3aHu c Bucok IMT [4]. ABI e
Mapkep 3a abHopMHa cbaoBa OyHKUMSA MnmM obCT-
PYKLMSA Ha CbAa, HO Ha NO-KbCEH eTan OT pPa3BUTU-
eTo U. MNoBuweHUTe cToMHOCTM Ha ABI ca cBbp3a-
HV C MOBWLUEH PUCK OT CbpAEeYHO-CbOO0BU 3aborns-
BaHWsSI U TPAH3UTOPHU UCXEMUYHU aTaku [2].

Llen Ha n3cnegBaHeTo e npocrnegsiBaHeToO Ha
nporpecusita Ha cbAoBa yBpeda Npu NaumeHTn c
npeavnabeT, HOBOOTKPUT 3axapeH anabet tun 2 u
TakbB C [ABHOCT 4pe3 HOB [JOMnepcoHorpadcku
mapkep. O6ekT Ha m3crnegBaHeTo ca MauueHTu C
npeavabeT, 3axapeH anabeT Tmn 2 — HOBOOTKPUT U
C OaBHOCT, YacT OT KOMTO Ca nauueHTu ¢ anabeTHo
cTbnano.

MATEPWAN U METOOU

3a uenuTe Ha u3cregBaHeTo ce U3nonsBaxa
cnegHWTEe MeToaM: aHamHesa, hu3nkaneH craTyc,
yNTpasByKOBO u3criegsaHe. [donnepoBuTte metoau
BkntouBaxa ancle-brachial index (ABI), nebenuHa
nHTMma-megusa (IMT), B-index (arterial stiffness).
Bcuukm naumeHTn 6sxa ¢ yCTaHOBEH akTyareH rmu-
KeEMU4YeH cTaTyc (M3creBaHe Ha KpbBHA 3axap Ha
rnagHo, O TT/K3IM, HbAlc). 3a Bceku naumeHT ce
n3umcnm body mass index (BMI).

PE3YNTATH

Bsixa uscneasanm 30 aywm Ha cpegHa Bb3pacT
54.25 rog. (+ 8.95) — 13 (43.3 %) c npeanabet n 17
(56.6%) cbe 3axapeH anabet Tmn 2 (4 — HOBOOTKPUT,
6 — go 5-rogviHa JaBHOCT, U 7 — Hafg 5-rogviuHa
aasHocT). OT Tax 20 aywm 6sxa ¢ BMI (66.6%), cb-
OTBETEH Ha HAAHOPMEHO Terno unu obesuTeT, a 23
(76.6%) — ¢ nabopaTopHX AaHHM 3a OUCTIUNMAEMUS.

OT naumeHtuTe c npeguabet npu 7 (53.8%) ce yc-
TaHOBMXA BMCOKM CTOMHOCTM Ha IMT, a 5 (38.4%)
Osixa U C BUCOKM CTOMHOCTM Ha B-index. OT rpynaTa
¢ npegmabet camo 5 (38.4%) naumeHTn 6sixa ¢ Hop-
maneH BMI. Ot nauueHtute cbc 30 Tun 2, 15
(88.2%) Gsixa ¢ Bucok BMI, 8 (47%) Gsixa C BMCOKM
cTorHocTn Ha IMT, a 12 (70.6%) — C BWCOKM CTOW-
HocTK Ha [B-index. Cnea m3cnegBaHe Ha ABI ce yc-
TaHoBK, Ye 9 (69.2%) 4oBeka c npeguabet n 12
(70.6%) c guabet ca ¢ nepudepHoCbAOBaA AUCKHYH-
KUMS — XPOHMYHa apTepuarnHa HegoCTaTbyHOCT UMK
No-4eCTO Ba30OMOTOPHMW HapYLLEHUS.
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®wur. 2. MpoueHTHO pa3npeaeneHe Ha HAAHOPMEHUTe CTOM-
HOCTU Ha [ONepoBM Mapkepu Npu npepavabeT U 3axapeH
ava6et Tvn 2

OBCBHXOAHE

Cn0doea yepeda npu npeduabem
u 3axapeH Quabem mun 2

Cnopen AmepukaHckaTa acoumaums no auaber
(ADA) npegmabetbT ce geduvHupa kato meTtabo-
NWTHO CbCTOSAHWE, KOeTO Mpegpasnoriara 3acerHa-
TUTE MHOMBUOM KbM pa3BUTME Ha 3axapeH Aunabet
Tmn 2 [3]. EnmgemuonormyHata Bpb3ka Mexay
npegnabeTa n cbaoBuTe 3abonaBaHNs € 3ambriie-
Ha OT HaTpynBaHeTO Ha ApYrM CbOOBU PUCKOBU
cdakTopu npu nauueHTUTe. HMBata Ha KpbBHaTa
3axap B paMkuTe Ha npeanabeTHOTO CbCTOAHUE
Kopenupat CKPOMHO C MHOIO PUCKOBM (haKTopw,
BKNtOYBALLM OO0 M UEHTpanHo 3aTibCTsABaHe,
BMCOKO apTepuanHo KpbBHO HansraHe, HuMBa Ha
Tpuravuepugn n nunonpoteunHun [29]. Cnegosaten-
HO cunata Ha ed)ekTa OT XMNepriMKkeMmsaTa 3aBucK
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OT CTeneHTa Ha B3emaHe Mo BHUMaHWe Ha CBbp-
3aHUTe C Hed puckoBu dakTopu. Crnopen HAKOMKO
Npoy4YBaHMA HapylleHaTta rmukemMusi Ha rnagHo u
HMBaTa Ha KpbBHa 3axap Ha 120-ata mMuHyTa OT
OF'TT ca MOWHN NPeaukTopy Ha CMBbPTHOCTTA OT
cbaoBu 3abonsiBaHus. Crnopen  CTaTUCTUYECKM
aHanusu Tesu nokasartenu npeacraBnasaT He3aBu-
cumm puckoswu haktopum [6, 8, 12, 29, 31].
MaTtoreHe3a Ha cbaoBaTa yBpeaa. 3axapHuaT
avabet TMn 2 1 npegmabeTbT ce AbMkaT Ha OBe
OCHOBHW HapyLUEHWS: WHCYNUHOBA PE3NCTEHTHOCT
n/vnn HeJoOCTaTbYHOCT Ha MHCYMMHOBAaTa cekpeunst
N HapyLlLleHWe Ha cekpeuusiTa Ha UHKpeTuHU (GIP —
glucose-dependent insulinotropic polypeptide n GLP-
1 — glucagon-like peptide-1). Te ce cekpetupar oT
€HOOKPUHHN L-KNeTkn B CTeHaTa Ha MarnkuiTte u ro-
nemuTe 4epBa M MMaT BaXHa ponsi 3a MPaBUITHOTO
yHKUMOHMPaHe Ha GeTa- 1 anda-kneTknuTe Ha naH-
Kpeaca, MOTEeHUMpanKku MNOCTNpaHAMAanHOTO YyBenu-
YaBaHe Ha cekpeuyusTa Ha naHkpeaca. [9] Hapywe-
HMETO Ha MHKpeTMHOBaTa ceKpeuust Boan M OO0 YB-
peda Ha CbpLETO U KPbBOHOCHUTE CbAOBE, Hapy-
LIaBankM eHeprunHata obmsiHa B KapAMOMUOLUTU-
Te, criegoBaTeniHoO U cbpAaedHata (PyHKUUs, a BbB
BacKyrapHusa eHOoTen noBnusiBa a3oTeH OKUC/LMK-
NMYeH TryaHO3MH MOHoocaT-3aBucuMma NbT C
nocnensawy MOpdOnorMyHN U yHKUMOHAMNHN Cb-
nosu yBpean [34]. Xunepravkemusata OUPEKTHO YB-
pexaa dyHKuusita u MopdosiorniHaTa CTpykTypa Ha
cbaa. MonekynspHute MexaHu3sMn He ca HambIHO
N3ACHEHW BBNPEKM HanaraHeTo Ha HAKOMKO XMnoTe-
31 — NOMNMOJIOB MbT C NOBULLIEHA angopopeayKTasHa
aKTMBHOCT M HEEH3VMHO fnukupaHe ¢ obLy KpaeH
pesynTaT: OKCUAATUBEH CTpec, KakTo U MbpPBUYHO
WHAyLUMpaHe Ha TakbB OT CTpaHa Ha XunepriavkemMu-
AaTa B cbAaoBust eHpgoten [10, 11, 18, 19]. Bvnpekn
HaTpynaHuTe JokasaTencrBa B Mofkpena Ha rope-
NMOCOYEHUTE TEOpUM Bpb3KaTa Mexay Xuneprimke-
MusiTa, npeavabeta n cbaoBaTa yBpeda € MHOro
no-cnoxHa. Npe3 nocnegHuTe rOAUHW Ce Harnoxu
CXBalllaHeTO 3a CblleCTByBaHe Ha CUHEpPru3bM
MeXay XunepriavkeMusata U CUCTEMHUS Bb3nanute-
neH npouec kaTo 6a3oB 3a hopMMpaHeTo Ha aTe-
pockrnepo3sa. Lukas et al. npe3 2013 r. gokassat no-
BMCOKM HMBA Ha CEpPYMHU UMTOKUHMK (IL-5, IL-6, IL-7,
TNF-a 1 rpaHynoumT-MmOHOLUUT-KONTOHUA-CTUMYIIN-
pawy, dakTop) npu naumeHTn ¢ npeavabeT, nokas-
BalUM cucTteMHo Bb3naneHue [20]. KombuHaumsTa
Ha CUCTEMHO Bb3narneHue u npeauabert ce acoumu-
pa C HMBaTa Ha acUMETPUYEH AUMETUN-aprHUH
(ADMA) n 3aegHO BOAAT A0 pasBUTME Ha eHaoTen-
Ha gucoyHkums [15, 17, 27]. XpOHUYHOTO, CybKnn-
HWYHO Bb3naneHve npu npeauabert 3aBUCK U OT XU-
NepuHCyNMHeMuATa UUnn MHCynNMHoBaTa pe3ncTeH-

THOCT, KOMTO Ce acoummupart C noBuLIEeHN HMBa Ha C-
peaktBeH npotenH (CRP) B cuctemHaTta umpkyna-
ums [13, 26, 37]. Xvneprnvkemusita e cBbp3aHa u ¢
HaTpynBaHe Ha NPOTEUHM OT eKCTpauenynapHusi
MaTpuKC, C MOCneaBaLlo yBpeXaaHe Ha enacTtuyHu-
Te MembpaHu Ha CbOOBETE M yBenuyaBaHe Ha Cb-
posata purngHocT. Npu npeanabeT ce ycTtaHoBsBAT
W No-HanpegHanu CTPYKTYpHU CbOOBW yBPEAM KaTo
3aryba Ha nepuuuti, dopMmMpaHe Ha KanumnspHu
MUKPOAHEBPU3MM, BacKyrnapHa nponudepaumns u
HanpeaBalla cbaoBa yBpega [5, 16]. Brownlee o6e-
ONHABa BCUYKM FOPErnOCOYEHN Teopuu KaTo oTpa-
XEHVEe Ha pas3nMyHU acneKkTn Ha cbaoBaTta yBpeaa
npu HapyLlleHus B rmukemmaTa. Bceuyku Tesn npo-
MEHM Ha CbAoBaTa CTeHa ce obeauHsABaT OT KOMI-
NEKCHO NOHATUE, HapeyeHo “MuKpoaHruonaTus” [7].

HawwuTe pesynatatu nokasear, 4Ye MonoBuHaTa
OT MauneHTuTe ¢ npeamabeTt umaT BUCOKM CTOMHOCTU
Ha IMT, 38.4% wumaT U BUCOKM CTOMHOCTM Ha [-
index, a camo 5 (38.4%) oT Tax umat HopmaneH BMI.
B cbuwoto Bpeme 88.2% ot GonHute cbe 3 tmn 2
umart Bucok BMI, 47% — BUCOKM CTOMHOCTW Ha IMT, a
70.6% ca c BUCOKM CTOMHOCTW Ha B-index. Cnea nsc-
nepgaHe Ha ABI ce yctaHoBM, Ye 9 (69.2%) YoBeka C
npegmabet n 12 (70.6%) ¢ gnabet ca ¢ nepudepHo-
CbAoBa AMCKYHKUMSA — XPOHUYHA apTepuanHa He-
[OCTaTbYHOCT MNN MO-4ECTO — Ba30MOTOPHU Hapy-
LIEHMS.

3AKNIOYEHUE

Criopeq nony4yeHuTe OT Hac pesyntaTu U3nos-
3BaHUST YNTpPa3ByKOB Mapkep NpefocTaBsi paHHa
oLeHKa Ha CbCTOSIHMETO Ha CbAoBaTa cuctema npu
©onHKU cbC 3axapeH guabeT Tvn 2, 3aTNbCTsIBAHE U
ancnunuaemus. MNMpunaraHeTo My nNpy NauveHTu ¢
npeanabeTt n metabonuTeH CMHOPOM MOXEe Aa Mno-
MOrHe 3a paHHa AMarHoCTMKa Ha Bb3MOXHUTE Cb-
OOBU ycroxHeHusi. Taka Moxe ga ce npocrneau
nporpecusiTa Ha CbOOBUTE YCIOXHEHWUS BCreacT-
BM€ Ha Te3n MeTaboNUTHN HapyLLEHUS.
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