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INFLUENCE OF ACARBOSE ON POSTPRANDIAL DYSMETABOLISM:
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Aim. To evaluate postprandial changes of lipid and glucose profiles, inflammation markers levels and flow-mediated vasodilatation in patients with metabolic syndrome (MS) and to estimate
acarbose course treatment efficacy in glucose intolerant patients.

Material and methods. A total of 114 MS patients (83 men, 31 women) were examined, MS was associated with impaired glucose tolerance (IGT) in 55 cases. At the first stage postpran-
dial dynamics of flow-mediated dilation (FMD), lipid profile parameters, inflammation markers and insulin levels were estimated. At the second stage patients with MS and IGT (n=55) were
randomly assigned to the two groups of treatment. Patients of the first group (n=28) had non-drug treatment. Patients of the second group (n=27) received acarbose 300 mg/day for 3 months
in addition to recommendations for lifestyle change. 3 months later postprandial values of lipid and glucose profiles parameters, inflammation markers levels and FMD were reassessed.
Results. MS patients with IGT revealed maximal disorders in metabolic parameters during postprandial period: increase in the plasma levels of total cholesterol by 6.1%, high density lipopro-
teins — by 1.7%, and triglycerides — by 27.87%, increase in atherogenic index by 4.8%, and plasma concentrations of glucose — by 54.7%, insulin = by 30.2%, HOMA index - by 73.3%,
as well as concentrations of C-reactive protein (CRP) — by 49.7%, tumor necrose factor alpha — by 20.8%, and interleukin-6 (IL-6) — by 51.9%. FMD decreased by 34.3%.

After 12 weeks of the acarbose treatment we had revealed positive dynamics of studied indices in postprandial period as compared to an only non-drug management: levels of glucose in-
creased by 24.1% vs 44.4%, insulin = by 14.4% vs 24.4%, CRP - by 19.9% vs 36.6%, IL-6 — by 25.1% vs 41.7%; postprandial FMD decreased by 18.9% vs 31.1%.

Conclusion. Prescription of acarbose 300 mg,/day for 12 weeks in glucose intolerant patients is characterized by less significant postprandial increase in insulin resistance, inflammation mark-
ers (CRP and IL-6) levels, less decrease in flow-mediated vasodilatation with no influence on lipid metabolism parameters.

Key words: acarbose; inflammation markers; endothelium; postprandial period; randomized study.
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BnusiHne akap603bl Ha NocTNPaHANaNbHbIV AUCMETaGoNM3M: pe3ynbTaTbl OTKPLITOrO PaHAOMU3NPOBAHHONO UCCNeA0BaHNS
A YepHsk!, .M. Metpos2*, N.B. Mensenesa?

1Cyprytcknin dmnman «tOropus Mea». 625000, TiomeHb, yn. Jekabpucros, 6

2TioMeHCKaf rocyAapCcTBeHHas MeAnUMHCKas akagemus. 625007, Poccus, TiomeHb, yn. Opecckas, 54

Lienb. V13y4uTb M3MeHeHUs nocTnpaHanabHbIX NapamMeTpoB NIMMUAHOTO 1 YIIeBOAHOTO NPOMUAS, YPOBHA MapkepoB BOCMANEHS 1 AMHaMUK NMOTOK-3aB1CMMOW Ba3oAnnaTaLmm y nalu-
€HTOB € MeTabonmnyeckum cHapoMom (MC) v oLEHNTb SDHEKTUBHOCTL KYPCOBOMO NPUMEHEHIS akapBO3bl NPY HANKYMK HAPYLIEHHOM TONEPAHTHOCTY K yrnesoaam (HTT).

Martepuan n metoapl. O6cnenosaHs! 114 60nbHbIX (83 MyHmHbI 1 31 eHiumHa) ¢ MC, 13 kotopbix y 55 MC accoumnmposancs ¢ HTT. Ha nepeom 3Tane npoBeaeHa oLeHKa AUHaMUKi
NOTOK-3aBVCVMOV Ba3ofynaTaLmMm, NapamMeTpoB MNUAHOMO NPOdUNs, Mapkepos BOCNaneHus 1 cofepkaHunsa MHCyNvHa B NocrpaHAnanbHbIi nepuos,. Ha BTopoM 3Tane nauyeHTsl ¢ MC
HTT (n=55) GblNW paHAOMU3VPOBaHbI Ha 2 TpyNMbl edeHmns. B nepsoii rpynne (n=28) NpoBoamnack HeMeAKaMeHTo3Has Tepanus (KOppeKLmMa NUTaHKs 1 hrn3n4eckoi akTneHoCTK). Ma-
LiieHTbl BTOPOW rpynfsl (n=27) KpoMe pekOMEeHLALMI Mo 13meHeHUio 06pasa Xwn3Hu nony4ani akapbo3y 300 mr/cyT B TedeHue 3 Mec. Yepes 3 Mec nposesieHa oLieHKa AYHAMUKY NOCT-
npaHAWanbHbIX NapaMeTpoB NIMMNMAHOO W YIIeBOAHOIO NPOMWS, yPOBHS MapKepOoB BOCMaNeHMs 1 MOTOK-3aBMCUMOW Ba3oAvnaTaLmn.

Pesynbrathbl. Makc1ManbHO BbipaXkeHHbIe HapyLueHys MeTabonmnyeckyix napameTpos B MoCrpaHavanbHbIi Nepuyog BbifsfeHs! y naunenTos ¢ MCu HTT. B 3701 rpynne ypoBeHb 00wiero xo-
NecTepuyHa BbIPOC Ha 6, 1%, IMNONPOTENHOB BbICOKOW MAOTHOCTM — Ha 1,7 %, TPUrMMLIEpUAOB — Ha 27,87 %, Ko3hPULMEHT aTepOreHHOCTN — Ha 4,8 %, KOHLIeHTPpaLWmA IoKo3bl — Ha 54,7 %,
UHCYNMHa — Ha 30,2 %, nHaekc HOMA — Ha 73,3 %, koHueHTpaummn C-peaktusHoro Genka (CPB) — Ha 49,7 %, daktopa Hekpo3a onyxonu anbda — Ha 20,8%, cofiepXaHie MHTEPNenKM-
Ha-6 (11-6) —Ha 51,9% B nna3me KPOBW, CHUXEHME NOTOK-3aBMCVMON Ba3oaMnaTaLmm — Ha 34,3%.

Yepes 12 Hep neyeHus naumenTos ¢ MC n HTT oTMedeHo BnaronpusiTHoe BvsiHVe akapbo3bl Ha McceayemMble NokasaTen o CPaBHEHMIO C TONbKO HEMeLMKAMEHTO3HO Tepanmei B nocT-
npaHAanbHbIA NEPUOA; POCT KOHLEHTPALMM MioKo3bl (24,1% npotus 44,4%), vcynuHa (14,4% npote 24,4%), CPB (19,9% npotus 36,6%), -6 (25,1% npotvis 41,7%), ana-
MeTpa nneyesoi aptepun (-18,9% npotms -31,1%).

3akntoueHme. HasHaueHre akapbo3bl 300 Mr/cyT Ha npoTskeHnn 12 Hep, nauyvieHTam ¢ HTT xapakTepy3yeTcs MeHee BbpaXeHHbIM NOCTNPaHAVanbHbIM POCTOM MHCYNMHOPE3UCTEHTHOCTH,
KOHLieHTpaLwn Mapkepos BocnaneHus (CPB v UN1-6) Ha GoHe MeHbLUErO CHUXEHVS NOTOK-3aBUCKMON Ba3ogumnaTaLmm, 6e3 BnsHVS Ha fyHaMMKy NapaMeTpos IMNMAHOTO 0bMeHa.
KniouyeBble cnoBa: akapb03a, Mapkepbl BOCMANEHUs, SHAOTENNI, NOCTNPaHAVanbHbI Neprog, PaHLOM3VPOBAHHOE 1CCNef0BaHYe.
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After meal such changes as hyperglycemia, free lNocne npriema NLLKM B OpraHm3Me MOoryT NPOMCXOANTb CABU-
radicals accumulation with oxidative stress activation, M, KOTOPble XapaKTepU3yoTCS TMNEPIrNIMKEMUEN, HAKOMMEHW-
increase in inflammation markers levels, hyper- eM CBOOOMHbIX pPafMKanoB C akTVBaLMen OKUCIUTENIbHOMO
triglyceridemia, hypercoagulation and activation of CTpecca, POCTOM COAep>KaHVa MapKepoB BOCNaneHus, runep-
sympathoadrenal system can take place [1, 2]. TPUIMULEPUAEMUEN, TUMNEPKOATrYNALMEN U MOBbILLEHNEM aK-
Postprandial changes in activity of endothelium TUBHOCTI CMMaToafpeHanoBov cuctemsl [1, 2]. Ocoboe me-
hold a special place. Complex of these changes is CTO 3aHMMAIOT NOCTNPaHAMAaNbHbIe N3MEHEHUS aKTUBHOCTI 3H-
called as “postprandial dysmetabolism”. In accordance notenus. CoBOKYMHOCTb BblllieyKa3aHHbIX COBWIOB onpeae-
with the modern conception of atherogenesis these NFIOT TEPMUHOM «MOCTMPaHAMAaNbHbIA AMcMeTabonmam». C
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disturbances are regarded as independent predictors
of cardiovascular events [1, 3, 4].

One of the main drugs able to neutralize post-
prandial hyperglycemia is acarbose which inhibits car-
bohydrates absorption in small intestine [5, 6].
Large-scale clinical trials, including the multicentre
trial APREL [7], had demonstrated the efficacy of acar-
bose in prevention of development of type 2 diabetes
mellitus (DM), and cardiovascular complications in
patients with impaired glucose tolerance (IGT). Re-
cently acarbose was shown to have positive effect on
endothelial function [8, 9] and intima-media thick-
ness in glucose intolerant patients with verified is-
chemic heart disease (IHD). So, studies aimed to eval-
uate the levels of systemic inflammation markers and
endothelial dysfunction parameters as the main
cardiovascular risk factors in patients with metabol-
ic syndrome (MS) are of great interest.

The aim of our study was to estimate postpran-
dial changes in lipid and glucose profiles, inflammation
markers levels and dynamics of flow-mediated dilation
(FMD) in MS patients and to evaluate efficacy of acar-
bose course treatment in glucose intolerant patients.

Material and methods

A total of 114 MS patients (83 men and 31
women) were enrolled into the study, of them 59 per-
sons were free from early glucose metabolism dis-
orders, while in 55 patients MS included IGT. Patients
were selected in accordance with the results of
preventive examinations (employees of OO0
"Gasprompererabotka”).

Inclusion criteria. The group of MS patients with-
out glucose metabolism disorders included individ-
uals with abdominal obesity (waist circumference >94
cmin men, >80 cm in women); BP>130/85 mm Hg;
triglycerides >1.7 mmol/I; high-density lipoproteins
(HDL) <1.0 mmol/I'in men and <1.2 mmol/I in
women; low-density lipoproteins (LDL) >3.0 mmol/I.
MS was diagnosed in patients with abdominal obe-
sity and two additional criteria. All the patients re-
cruited into the study had been living under the con-
ditions of Far North for more than 10 years. The group
of MS patients with IGT included persons with fast-
ing glucose >6.1 mmol/I and plasma glucose 2 hours
after a meal of 75g glucose >7.8 but <11.1 mmol/I.

Exclusion criteria: age above 60 years, IHD, sec-
ondary hypertension, severe heart failure, diabetes,
kidney diseases, severe comorbidity, refusal to par-
ticipate in the study.

At the first stage of the study postprandial dy-
namics of FMD, lipid profile parameters, inflamma-
tion markers and insulin level were evaluated. The con-
trol group for laboratory assays included 56 sex- and

NO3MLMIN COBPEMEHHbIX BO33PEHW Ha aTeporeHes [aHHble
HapyLUeHWsa paccMaTpPMBAIOTCA B Ka4eCTBE HEe3aBUCKMbIX Mpe-
OUKTOPOB CEPAEYHOCOCYANCTbIX CODbITUI [1, 3, 4].

OOHWM 113 OCHOBHbIX NEKAPCTBEHHbIX CPECTB, CNOCOOHbLIM
HMBENMPOBATb NOCTNPAHAMANBHYIO IMNKEMUIO, ABNAETCA akap-
003a, NpenaTcTBYiOLLAs BCAChIBAHMIO YITIEBOAOB B NMPOCBETE TOH-
KOro KMLLeYHMKa [5, 6]. DhheKTMBHOCTb MPYMEHeHNS akapbo3bl
L5 NpefoTBpaLLeHVs pa3BuTVS caxapHoro avabeta (CL) 2 Tvna
1 OCNIOXXHEHWNI CO CTOPOHbI CEPAEYHO-COCYANCTON CUCTEMBI Y
NaLMEHTOB C HAPYLLIEHWEM TONePaHTHOCTU K rioko3e (HTT) Obina
NMPOLEMOHCTPUPOBAHA B KPYMHbIX KIMHUYECKMX CCIEAOBAHNAX,
B TOM 4MCIe, B MHOrOLLeHTpoBOM Nporpamme ATMPESTb [7].

B nocnegHee BpemMs NOABASIOTCA [laHHbIE O MONOXUTEIbHOM
BNNAHM akapOO3bl Ha COCTOSIHNE SHAOTENMANBHOM (hyHKLMM [8,
9] 1 TONLWMHY KOMIMIIeKCa «MHTUMA-Meama» y naumeHTos ¢ HTI
B COMETaHMIM C BEPUPULIMPOBAHHON MLLIEMIHECKOM BoNnesHbio cepp-
ua (MBC). Takmm 06pPa3oM, 3HAUMTENBHbIN UHTEPEC NPeOCTaBNAOT
NCCIeN0BaHNSA, HAMPaBIeHHbIE Ha V3y4eHMe YPOBHSA MapkepoB
CUCTEMHOTO BOCMaNeHNs 1 MapaMeTpoB AUCHYHKLMM SHOOTENMS
Kak OCHOBHbIX (hakTOPOB pUCKa CepAeHHO-COCYANCTbIX 3abone-
BaHWI Y NaUMEHTOB C MeTabonmyecknm cHgpomom (MC).

Llenbto paboTbl IBUNOCh M3yHeHMe N3IMEHEHUI NOCTNPaH-
OManbHbIX NapPaMeTPOB IUMUAHOMO 1 YIMeBOLHOrO NPoduns,
YPOBHSA MapKepOB BOCNANeHUs 1 AVHAMMKIN NOTOK-3aBUCMON
Basogmnartaumm y naupmeHtos ¢ MC 1 oLeHKa 3(pheKTUBHOCTA
KYPCOBOro NpUMeHeHMs akapb0o3bl MpW HanNMYMmn HapyLEHHOW
TONEPAHTHOCTU K YII1EBOOAM.

MaTepwran n metogbl

O6BbEKTOM HacTosALLEro nccnefoBaHs Obiv 114 nayme-
T0B ¢ MIC (83 My>H4MHbI 11 31 XKeHLLIMHA), 13 KOTopbIX 59 He 1Me-
NN PaHHWX HapyLLeHWI yrneBoAHOro obmeHa, a 'y 55 naumeH-
ToB MC BKtodan HTE OTbop naumeHToB NpoBOAMNM MO pe-
3ynbratam NPopUNaKTUHeCcKX OCMOTPOB COTPYLHUKOB KOMMaHWN
«la3npom nepepaboTkay.

Kputepun BkntoyeHus. [pynna naumeHtos ¢ MC 6e3 Ha-
pYLUEHWI yrneBoaHOro ooMeHa: abaoMuHanbHas hopmMa oXum-
peHVs (OKPY>KHOCTb TannK y My>4uH >94 cM, y KeHLLMH >80
cM); A1>130/85 MM pr.cT; Tpurnnuepuabl > 1,7 MMOIb/11; n-
NOMNPOTENHBI BbICOKOW NioTHOCTK (JTMBIM) <1,0 MMOMb /1y MyX-
YUH 1 <1,2 MMOMb /Ny XXEHLUMH; MIMNONPOTEVHbI HU3KOW MA0T-
Hoctv (JIMHM) >3,0 MMonb/n. Hannyve y naumeHTa LEeHT-
PaNbHOIO OXMPEHUA U OBYX AOMOMHUTENBHBIX KPUTEPUEB AB-
JIANOCb OCHOBaHWeEM A8 AunarHoctmposanus y Hero MC. Bee na-
UMEHTbI, MPUHVMAaOLLME yHacTne B MCCNefoBaHWM, MPOXMBA-
nn B ycnosusx KpamHero Ceepa He MeHee 10 net. B rpynny na-
umeHtoB ¢ MC B codetaHum ¢ HTT BKIOYaIMUCh NaLLMEHTbI, Y KO-
TOPbIX MOBbILLANACH TOKO3a Mi1a3Mbl HaToLaK >6, 1 MMonb /1,
IOKO3a NJla3Mbl Yepes 2 4 nocsie Harpysku 75 rmiokosbl 27,8
MMOnb/n, HO <11,1 MMOSIb/ 1.

Kputepumn nckntoveHmns: Bospact crapLue 60 ner, MbC, cumn-
TOMaTHYeCcKme BapyaHTbl apTepUanbHOM MMNepToHUM, Tsxenas
cepaeyHas HepgocratodHocTb, CI1, 3aboneBaHKs noyek, Taxenas
CoMaTM4eckas NaTonorug, otkas oT y4acTus B UCCIe40BaHNN.
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age-matched persons without abdominal obesity and
studied metabolic disorders.

At the final stage IGT patients were randomly (by
computer-generated random numbers) assigned to
two groups of treatment. The first group (n=28) was
on a moderate hypocaloric balanced diet with lim-
itations in fats and refined carbohydrates and had in-
creased physical activity. Calculation of food caloric
value and amount of consumed nutrients as well as
elaboration of individual daily and weekly menu of
4-time nutrition was carried out individually during
outpatient consultations. The diet mean daily caloric
value in IGT patients was 1700 kcal, prescriptions for
diet restriction and for physical activity increase
were advisory. Patients of the second group (n=27)
along with these recommendations were prescribed
acarbose (Glucobay, Bayer) 300 mg daily (100 mg
3 times a day at main mealtimes) during 3 months.
The protocol of the study is presented in Fig.1.

Special analysis methods included evaluation of
concentration of systemic inflammation markers, such
as C-reactive protein (CRP), interleukin-6 (IL-6) and
fibrinogen. Besides, brachial artery ultrasound was
performed to estimate flow-mediated dilation. Ul-
trasound was carried out with the Acuson "Sequoia
-512" system (USA) and linear probe with a frequency
of 7 MHz. Scanning was performed using triplex
mode through the maximal diameter of the vase, in-
crement of the artery diameter in 10% was regard-
ed as normal.

The nutritional load test was made once at 7 a.m.
(instead of breakfast). Four hours before it and 4 hours
later blood samples were taken for assessment of
postprandial values of analyzed parameters. Caloric
value of the nutritional load test was about 457 kcal,
it included the following average amounts of
macronutrients: proteins — 8g, carbohydrates —
73gand fats = 14.7g [10].

The study has been carried out in accordance with
ethical standards of Committee on Human Research
in compliance with the requirements of Declaration
of Helsinki and requirements of Resolution of the In-
ter-Parliamentary Assembly of the CIS Member
States (dated November 18, 2005, N226-10). The
study was approved by the Ethical committee of Tyu-
men SMA. All the research participants had signed
voluntary informed consent for use of data in scientific
studies.

Data of the study were analyzed by the software
package Statistica 6.0 (Statsoft Inc.). Continuous vari-
ables are presented as mean and standard deviation
(M=£SD). Mann-Whitney nonparametric test was
used to evaluate statistical significance of distinctions
between continuous variables. For estimation of dis-

Ha nepBoM 3Tane npoBeAeHbl CreumanbHble MeTodbl UC-
Cef0BaHMA, KOTOpbIe BKIIIO4an OLEeHKY AUHAMMKI MOTOK-3a-
BMCVMOM Ba3OAMNATaLUMKM, NapaMeTpoB NMMNMAHOIO Npoduns,
MapKEPOB BOCMANEHUS 1 COAEPXKAHWS UHCYIMHA B MOCTNpaH-
OManbHbIn nepuof. KoHTponbHYto rpynny Ans cpaBHeHWS na-
OOpPAaTOPHbIX 3HAYEHWI COCTaBUMM 56 NaLMEHTOB, COMOCTaBU-
MbIX MO MOJy U BO3pacTy C rpynnon UccnenoBaHus 6e3 Hanm-
415t abAOMMHANBHOTO OXMPEHUSt U aHaNM3MpPyeMbIX MeTabo-
IYECKMX HaPYLLEHUN.

Ha 3aknio4nTensHOM 3Tane nocsie paHaoMM3aLMy METOA0M
CNydanHow BblIOOpKM (reHepaLms CiydanHbiX YnCen KOMMbIO-
TepHOM NPOrpaMmont) naumeHTsl ¢ HTT Obinn pasaeneHsl Ha 2
rpynnbl neveHus. Mepeas rpynna (n=28) Haxoamnack Ha cba-
NaHCMPOBAHHOW, YMEPEHHO MMMOKaNOPUMHOW AneTe, peayLum-
POBaHHOW MO >XMPOBOMY KOMMOHEHTY 11 PaPUHUPOBAHHBIM Yr-
NeBofaM, C MOBbILIEHNEM YPOBHS (DU3YECKOM akTUBHOCTW. Pac-
YeT KaNopPUMHOCTM NPUHMMAEMOW MULLN, KOMYECTBa Mormno-
LLEHHbIX HYTPUEHTOB U pa3paboTka MHAMBWUIYANbHbIX OfHO-
OHEBHbIX 1 HefefbHbIX MEHIO-PacKNafgok 4-X pa3oBOro nuta-
HUS OCYLLECTBAISNIUCE MHAMBUOYANbHO B Mpolecce ambyna-
TOpHOro NpremMa. CpeaHss CyTOHHas KanopUMHOCTb PaLMOoHa Nui-
TaHus y 6onbHbIX coctaBmna 1700 kkas, HazHavyeHus rno pe-
OYKUMM paLvioHa 1 MOBbILLIEHMIO YPOBHS (D3HECKOM aKTUBHOCTU
HOCKM peKOMeHAATeNbHbIN XapakTep. MaLmeHTbI BTOpou rpyn-
nbl (N=27), KpOME BbILLIEOMUCAHHbIX PEKOMEHAALIMA MO 13-
MeHeHMIo 0bpasa Xu3HKM, nonydanu akapbosy (Mmokoban,
Bayer) B cyTodHov go3e 300 Mr (no 100 Mr 3 pasa B ieHb C OC-
HOBHbIMW MPUEMaMU NMLLN) B TedeHe 3 mMec. NpoToKon 1c-
cnefoBaHNs NpeacTaBeH Ha puc. 1.

CneupanbHble MeToAbl NCCIEA0BAHMS BKITIOHYANM OLEHKY KOH-
LEeHTPpaLMM MapKepOB CUCTEMHOIO BocnaneHuns — C-peakTumB-
Horo 6enka (CPB), HTepnenkmHa-6 (MUJ1-6) n drbprHoreHa.
[oM1MO BblLLENEepeYUCIEHHbIX NCCef0BaHWI, BbINOMHANACH
OLIEHKA MOTOK-3aBWCMOV Ba30AMAATALMM MY MPOBEAEHNN YbT-
Pa3BYKOBOIO MCCNIEA0BaHMSA MIEYEBOM apTePUn, UCCIEA0BaHME
NpPOBOAMINOCK Ha annapate Acuson «Sequoia-512» (USA) ¢ no-
MOLLLbIO JIMHENHOTO Aat4umka ¢ 4actoton 7 MIL. CkaHMpoBaHme
NPOBOAMIIOCH Yepe3 MaKCUMAabHbIN AMAMETP COCyaa, B TpU-
MNeKCHOM PeXXMME, 33 HOPMarlbHbIE 3HAYEHNS MPUHMANM NpK-
pPOCT AmMameTpa nneveBon apTepmm Ha 10%.

MLLEeBOW TECT OCYLLIECTBNSANCA OAHOKPATHO HaToLLaK B 7 Yac
(BMecTO 3aBTpaka), 4o v Yepes 4 4 nocse, NPon3BOAMICS 3a-
Oop KPOBU AJ1 aHaM3a NOCTNPaHAManbHbIX U3MEHeHWI aHa-
NU3MPYEMBIX MaPaMETPOB. DHepreTnyeckas LIeHHOCTb Harpy3-
K COCTaBnsina B cpeaHem 457 Kkan, MaKpOHYTPUEHTHBbIN CO-
CTaB Npubnmxancs K cnenyoLlmMM napameTtpam: 8 r denka, 73
ryrmesonos 1 14,7 rxupa [10].

PaboTa BbIMNOIHEHa B COOTBETCTBUM C STUHECKM CTaHAAPTOM
KomuTeTa Mo sKkCrneprMeHTaM Ha YesioBeke ¢ cobnioaeHnem Tpe-
©oBaHMIN XenbCUMHCKOM Aeknapaumy 1 TpeboBaHMsaMM NocTa-
HoBNeHNs MexnapnameHTckon Accambneun rocynapcrs —
yyactHukos Coapy»ectBa HesaBucMbix focyaapcTs (o1 18 Ho-
q6ps 2005 . N2 26—10). MiccnegosaHme o000peHo 3TUYeCcKnm
komutetoM TioMIMA. Bce y4aCTHVIKN UCCNefoBaHNA MOAnmMca-
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N LobpoBONbHOE MHOPMUPOBAHHOE COrnacke Ha MCMosb-
30BaHMe MaTep1anos B HAay4HbIX NCCIeOBaHUSAX.

AHanms mMatepranos MCUIe0BaHNMA NPOBOAMICS C MOMOLLbIO
nakeTa nporpamMm Statistica 6.0 (Statsoft Inc.). HenpepbiBHble

tinctions in distribution of rank variables 2 test was
used. Dependent groups were compared with the
Wilcoxon nonparametric test for paired variables. Sta-
tistical significance was defined as p <0.05.

Preventive examination at gas processing plants
(Surgut city) 2009-2011, =960/
MpodunakTyeckne oCMOTpbI Ha NPeANpUATUSIX rasonepepabdaTbiBaloLLen OTpacu
(r. Cypryt) 2009-2011 rr.,, n=960

Selection of patients
OTbop navuyeHToB

Discrepancies in inclusion criteria n=835
Refusal to participate in the study n=11
HecootBeTcTBME KpUTEPUSM BKITIOYEHUS N=835
Ortka3 ot y4actus B uccneposaHum n=11

Metabolic syndrome
+ glucose intolerance (n=55)
MeTaGonuyeckuin cuHgpom + HTT (n=55)

Metabolic syndrome without glucose
metabolism abnormalities (n=59)
MeTabonuyeckuii cuHapoM 6e3 HapyLieHui
yrneBoaHoro o6meHa (n=59)

Lipid profile, inflammation markers levels, carbohydrates metabolism
(insulin, C-peptide, HbA; ), IMT, FMD

NunupHUi Npodunb, ypoBeHb MapKepoB BOCMaNeHHs, YreBOAHbIN 0OMeH
(MHcynuH, C-nenTug, HbA, ), TUM, M3BA

Under fasting test
Hatowak

Estimation of
postprandial changes
OnpegeneHue NocTnpax-
AManbHbIX U3MEHeHN

Lipid profile, inflammation markers levels, insulin, FMD
JIunuaHwin npodwunb, ypoBeHb MapKepoB BOCManeHus, uHcynuH, M3BJ,

Randomization / Panaomu3aLms

/ N\

Standard recommendations + acarbose 300 mg/day
(group 2; n=27)

CraHpapTHble pekomMeHpaumun + akapbosa 300mr /cyT
(rpynna 2; n=27)

4 hours after meal testing
44 nocne Harpysku

Standard recommendations
(group 1; n=28)
CTaHpapTHbIE peKoMeHJaLmm
(rpynnat; n=28)

Discontinued participation in the study due to
side effects — 0, other reasons — 1

BbiObINM U3 UCCTIEN0BAHMS 113-3a MOOOYHBIX
3(hdekTos - 0, no 4pyrMM npudmMHam — 1

Y

Dropped out of the study due to

side effects - 0, other reasons — 2

BbIObINM 13 UCCTIEN0BaHNS 113-3a MOOOYHBIX
3¢dekTos - 0, No ApYrMM Npu4vHam — 2

Y

Lipid profile, inflammation markers levels, carbohydrates metabolism
(insulin, C-peptide, HbA,), IMT, FMD

JIunupHUi Npodunb, ypoBeHb MapKepOB BOCMaNeHHs, YrNeBOAHbIN 0OMeH
(MHcynuH, C-nenTua, HbA, ), TUM, M3B],

Under fasting test
Hatowak

Secondary estimation
12 weeks later
ToBTOPHbIN aHanu3
yepes 12 Hep,

Lipid profile, inflammation markers levels, insulin, FMD
Nnnnanuin npodunb, ypoBeHb MapKepoB BocmaneHus, UHynuH, M3BA,

4 hours after meal testing
44 mocne Harpysku

IMT - intima-media thickness; FMD - flow-mediated dilation; HbA; - glycated hemoglobin
TUM - ToniuyHa KoMnnekca <MHTMa-Menma»; M3BJ - notok-3asucnMan BasopunataLms; HbA ;. — rnKypoBaHHbIv reMornobyuH

Figure 1. Study protocol
PucyHok 1. MpoTokon nccnegoBaHms
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Table 1. Characteristics of postprandial changes in levels of plasma lipids, insulin and inflammation markers in the control

group and MS patients

Tabnuua 1. XapakTepucTrka nocTnpaHamanbHbiX U3MeHeHUM NUNUAOB Mia3Mbl, KOHLEHTPALUU UHCYNIMHA U YPOBHS Mapke-

pOB BOCManeHus y NaLMeHTOB KOHTPONbHOM rpynmbl U 6onbHbIX ¢ MC

Index / Moka3atenb Control group /

MS patients without GI / MS patients with GI /

KoHTponbHas rpynna (n=56) MauwenTbl ¢ MC 6e3 HTT (n=59) NaumeHTbl ¢ MC v HTT (n=55)

Initially/ 4 hours after meal / Initially/ 4 hours after meal / Initially/ 4 hours after meal /
WcxopHo yepe3z 44 nocne VcxopHo yepe3z 4y nocne WcxopHo yepe3z 4y nocne
MULLEBOI Harpy3Ki MULLEBOV Harpy3KK MULLEBOI Harpy3Kiu

TC, mmol/I / XC, mmonb/n 4.95+0.76 5.2+1.01 6.23+1.2 6.74+1.28 6.5%0.95 6.9+1.17
HDL, mmol/I / JINBM, Mmonb/n 1.48+0.19 1.51£0.35 1.27£0.21 1.28+0.3 1.18+0.54 1.2£0.47
TG, mmol/I / TI, Mmonb/n 1.43£0.37 1.68+0.76 1.96+0.4 2.38+0.48* 1.83+0.5 2.34+0.65*
Atherogenic index / KA 2.36+0.64 2.44+0.69 3.9+0.91 4.26+1.21 4.53£1.1 4.75%1.32
Glucose, mmol/I' / Mioko3a, MMonb/ 11 4.44+0.62 5.9+0.98 5.23+0.84  6.7£1.02* 5.69+0.76  8.8+1.34*
Insulin, mcmol /I / VIHcynuH, MKmonb /ma 7.1£1.21 7.65+1.36 11.2£532  15.5%4.87* 15.9£3.5  20.7£4.54*
CRP g/l / CPb, 1/n 0.72+0.23 0.87+0.26 2.02+£0.87  2.71+0.74* 1.73£0.54  2.56+0.76*
TNF-a, ng/ml / ®HO-a, Hr/Mn 2.65+0.61 2.98+0.73 4.02+0.82 5.2%0.78* 499+0.52  6.03%1.01*
IL-6, pg/ml / UI1-6, nr/mn 1.11£0.47 1.24+0.56* 1.72+0.72  2.32£0.98* 2.69+0.83  3.98+0.99*

*p<0.05 as compared to the initial data, Wilcoxon test. Data are presented as M£SD

*p<0,05 Mo CPaBHEHMIO C MCXOAHBIMM AaHHbIMM, KpuTepuid Wilcoxon. [laHHble npeactasneHbl B suae M+SD

Results
Initial evaluation of postprandial
metabolic changes

Analysis of initial changes in lipid profile param-
eters 4 hours after a single nutritional load in the con-
trol group revealed increase in levels of the total cho-
lesterol (TC) by 5.05%, HDL — by 2.03%, triglycerides
(TG) — by 17.48% as compared to the baseline pro-
file. These changes resulted in rise of atherogenic in-
dex by 3.5%. The group of MS without IGT demon-
strated increase in the total cholesterol, HDL and TG
levels by 8.2%, 0.8% and 21.4%, respectively, and
atherogenicindex - by 9.4%. The MS patients with
IGT revealed average growth of TC level by 6.1%, HDL
-by 1.7%, TG — by 27.87% and atherogenic index
- by 4.8%.

Increase in glucose and insulin levels in the con-
trol group was 32.3% and 7.7%, respectively,
which resulted in HOMA index 11.3% growth. The
MS patients without IGT revealed the rise of glucose
level by 28.1%, insulin — by 38.39% and in HOMA
index - by 47.9%. The group of MS patients with IGT
increased glucose level by 54.6%, while insulin lev-
el = by only 30.2%, what is slightly less than in pa-
tients without IGT, at that HOMA index was increased
by 73.3%.

CRP level in the control group increased by
20.8%, TNF-ao. — by 12.4% and IL-6 — by 11.7%.
The MS patients without IGT demonstrated the rise
of these parameters by 34.1%, 29.3% and 34.9%,
respectively. Changes in the inflammation markers
levels were the most significant in the patients with

nepemMeHHble NpedcTaBfeHbl B BiAe CPeaHent 1 CTaHaapTHOro
oTkSIoHeHNs (M=s). Ins onpeaeneHms CraTucTMYeckom 3Hadn-
MOCTW Pa3NNyUIA HermpepbIBHLIX BEMNHMH LCMONb30BaCs He-
napametpudeckmm kputepuin Mann-Whitney. MNpu oLieHke pas-
NNYNIA pacnpemeneHst PaHroBbIX NepPeMeHHbIX MCMOb30BaJl-
ca KpuTepuii x2. CpaBHEHME 3aBUCMBbIX FPyMn onpeaensnocs
C MCMONb30BaHVeM HemnapameTpudeckoro kputepnsa Wilcoxon
IS NaPHbIX BENUYMH. KpUTUYECKNI YPOBEHb 3HAYMMOCTU NP
NpOoBepKe CTaTUCTUHECKIX TUMOTE3 B JaHHOM MCCNe0BaHUN Mpn-
HrMancsa pasHbiM 0,05.

Pe3synbTathbl
NcxopHas oueHka noctnpaHavanbHbiX
MeTabonnyecknux UsMeHeHUn

AHan13 NCXOLHOWM OTHOCUTENBHOW AVHAMMKI NapaMeTPOB
JIMNNAHOTO Npodung Yepes 4 4 nocne 04HOKPaTHOW MULLEBON
Harpy3Kkm Nokasar, YTo CPefHUI YPOBEHb ODLLIErO XonecTepu-
Ha (XC) B KOHTPOJbHOW Fpynne BO3POC MO CPaBHEHMIO C 1C-
XOAHbIM Ha 5,05%, JIMNBM — Ha 2,03%, Tpurnuuepuaos ()
—Ha 17,48%. [laHHble U3MeHEeHWS NPUBENN K POCTY KO-
UMEHTa aTeporeHHoCTU Ha 3,5%. B rpynne naunerTos ¢ MC 6e3
HTT poct obuero XC, NNBM 1 TT coctaBun 8,2%, 0,8% 1 21,4%,
COOTBETCTBEHHO, @ YBen4eHmne KO3 duLLeHTa aTeporeHHOCTU
—9,4%. Y naupertoB ¢ MC 1 HTT ypoBeHb obLiiero XC Bbipoc
Ha 6,1%, JINBM —Ha 1,7%, TT — Ha 27,87 %, a ko3 duum-
eHT aTeporeHHoCT — Ha 4,8%.

B KOHTPONBLHOW Fpynmne KOHLEHTPaLMS MioKOo3bl BO3POC/a Ha
32,3%, a HcynuHa — Ha 7,7 %, 4TO NpUBENO K POCTY UHAEK-
ca HOMA Ha 11,3%. Y naupeHtoB ¢ MC 0e3 HTT koHLeHTpa-
LSt ITIIOKO3bl yBENUYMNach Ha 28, 1%, MHCynHa — Ha 38,39%,
a poct nHaekca HOMA coctasun 47,9%. CofepykaHue rmioKo3bl
y naupeHtoB ¢ MC n HTT Bo3pocno Ha 54,6%, Torga kak KOH-
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) Control group
A% KoHTponbHast rpynna

-11,9

-20 4

-25 4

MS without IGT
MC Ge3 HTT

MS +1GT
MC+HTP

-30 4

24

-35 4

-40 -

-34,3%

*p<0.05 as compared to the control group, Mann-Whitney test
*p<0,05 no cpaBHEHMIO C KOHTPONBHOW rpynnon, kputepuit Mann-Whitney

Figure 2. Dynamics of brachial artery diameter increment in the control group and in the metabolic syndrome patients in

postprandial period

Pl/lcyHOK 2. DnHamuka npupocTa gnameTpa nneyesomn aprtepun B KOHTpOJ'IbHOl;l rpynne ny nauymneHToB C MeTabonmnyecknum

CMHAPOMOM B NOCTNpaHaManbHbI Nepuog,

MS and IGT: CRP concentration increased by 49.7%,
TNF-a.— by 20.8% and IL-6 — by 51.9% (Table 1).

Flow-mediated dilation, which was estimated by
the enlargement of brachial artery diameter after its
compression in postprandial period, was reduced by
11.9% in the control group patients. At that the MS
patients without IGT revealed reduction in FDM by
24.0%, which significantly differed from the control
group. The MS patients with IGT had maximal re-
duction in vasodilatation — 34.3%, which is signif-
icantly less than both in the control and in the first
groups (Fig. 2).

Evaluation of postprandial metabolic changes
after 12 weeks of treatment

The formed groups of treatment were regarded
as comparable due to absence of any distinctions in
gender structure, anthropometric parameters and in-
dices of glucose metabolism in accordance with com-
parative analysis data (Table 2). It must be note that
HbA ;. concentration was less than 8.0% in all the
glucose intolerant patients (upper limit of normal
range), while C-peptid level exceeded upper limit of
normal range (3.2 ng/ml) which testified to hy-
perinsulinemia presence.

According to the results of comparative analysis
of postprandial changes in lipid metabolism after 12
weeks of the follow-up significant distinctions be-
tween patients of the 1 and 2 groups were absent
(Table 3). The first group patients had increased TC
level by 6.5%, TG — by 29.4% and decreased HDL
level by 0.8%, at that atherogenic index raised by

LEeHTpauusa UHCYyNMHa — Tobko Ha 30,2%, 4TO HEeCKosbKo
HUXeE, YeM y naumeHToB Oe3 HTT, npu 3tom nHaekc HOMA yBe-
nm4unca Ha 73,3%.

YposeHb CPBb B KOHTpObHOM rpynne yBenn4uncs Ha 20,8 %,
®OHO-a0—Ha 12,4% nWN-6 —Ha 11,7%. Y naupeHtoB ¢ MC
©e3 HTT pocT oaHHbIx noka3satenen coctasun 34,1%, 29,3% u
34,9%, cooTBeTCTBEHHO. Hanbonblias AnHaMKa YpOoBHS Map-
KepoB BoCMnaneHnsa otMeydeHa y naumeHtos ¢ MC 1 HTI: KoH-
ueHTpaumsa CPb yBenmumnace Ha 49,7 %, ®HO-o. — Ha 20,8%,
nWN-6 —Ha51,9% (1abn. 1).

MNoTok-3aBrCKMas BazogmnaTaLms, oLeHrBaemas no npm-
POCTy AMaMeTpa MIe4eBOW apTePUM MNOCIE KOMMAPECCUM B MOCT-
npaHaManbHbI NEPUOA, Y NAUMEHTOB KOHTPOMbHOM Fpynmbl
yMeHbLuMnack Ha 11,9%. Ha choHe sToro y naumerTos ¢ MC 6e3
HTI npupocT anameTpa nnevyeBov apTepum YMEHbLUMICSA Ha
24,0%, 4TO 3HAYMMO HKXKE aHaNOrMYHOIo NoKa3aTens B KOHT-
ponbHoW rpynne. MakcManbHoe CHKEHME Ba3OAMNATULMM OT-
MedeHo y naumeHtoB ¢ MCun HTT — 34,3 %, 4TO 3Ha41MO HMXKe
YPOBHS Kak KOHTPOMbHOW rpynibl, Tak 1 NaLyeHToB 1 rpynnbi
(puc. 2).

OueHka nocTnpaHamasnbHbIX MeTabonmyeckmnx
M3MeHeHUM Yepes 12 Hep neyeHus

CpaBHUTENbHbI aHaNM3 COOPMMPOBAHHDBIX FPYMN fleveHns
Mo reHAepHOMY COCTaBy, aHTPOMOMETPUYECKM NapaMeTpam U
napameTpam, OTpaxKatoLLMM COCTOSIHME YTNeBOLHOMO OOMeHa,
3HAYMMBbIX PA3NMYI He MoKasarl, 4To CBUAETENbCTBYET 00 1X CO-
noctaBMMocTu (Tabn. 2). Cneayet OTMETUTb, YTO Y BCEX NaLn-
eHToB ¢ HTT KoHueHTpauus HbA, 6bina meree 8,0% (BepxHsis
rpaHvLa HopMbl), Torda Kak ypoBeHb C-nenTnaa npeBbiLLlas
BEPXHIOK FpaHuLly HOPMbI (3,2 HF /M), 4TO CBUAETENbCTBYET
O HaNMVYUM MMNEPUHCYIIMHEMUN.
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Table 2. Comparative analysis of the groups of treatment

Tabnuua 2. CpaBHUTeNbHasA XapakTepuUcTKa rpynmn neveHuns

Index / Moka3atenb Control group / Group 1/ Group 2 /
KoHtponbHas rpynna (n=56) [pynna 1 (n=28) lpynna 2 (n=27)
Age, years / Bo3pacr, net 429475 44.246.5 46.4£5.32
Men / Myxuuhbl, n (%) 36 (64.3) 18 (64.3) 16 (59.3)
Body mass index, kg/m? / ViHpekc Maccel Tena, Kr/m2 23.07+1.9 32.5+3.9* 33.8+3.2*
Waist circumference, cm / O6bem Tanuu, cm 81£5.2 98.06£9.1* 95.1+7.7*
SBP. mm Hg / CAl, MM pT.CT. 122.3£10.5 128.9+10.6* 129.7£10.5*
DBP. mm Hg / AL, MM pr.cT. 75.3£7.5 79.7£7.5 82.9£6.9
Fasting plasma glucose, mmol /I / [Mioko3a nna3mbl HaToLLaK, MMONb /N 4.44+0.62 5.440.9 5.55+0.53
Plasma glucose 2 hours after glycemic load, mmol/I /
[MioK03a NAa3Mbl Yepe3 2 4 Nociie Harpy3ky MI0KO30/, MMOMb /1 6.5%0.3 9.2£0.9 8.5%1.2
HbA ., % 4.67£0.29 5.32+0.26 5.49+0.31
C-peptide, ng/ml / C-nentug, Hr/mn 1.3+1.1 4.2+0.35 3.9+0.44

*p<0.05 as compared to the control group. Data are presented as M+SD

*p<0,05 Mo cpaBHEHMIO C KOHTPONbHOW rpynnow. [laHHble npeacTaBneHsb B Biae M£SD

9.3%. The second group demonstrated growth of TC,
HDL, TG levels by 4.4%, 0.8% and 25.2%, re-
spectively, and increase in atherogenic index by 4.5%.
Glucose and insulin concentrations increased by
44.4% and 24.4%, respectively, in the patients of
the group 1 and by 24.1% and 14.4% in the
group 2.

CRP and IL-6 postprandial levels increased by
19.9% and 25.1%, respectively, in the second
group, while the first group demonstrated growth
of these parameters by 36.6% and 41.7%, re-
spectively (p<0.05). TNF-a level increased by
nearly 20% in the both groups, distinctions were ab-
sent. Postprandial enlargement in brachial artery di-
ameter reduced in the patients of the first group by
31,1%, while in the patients of the second one by
18.9% only.

Discussion

The results of the study make it possible to resume
that acarbose intake not only decreases postprandial
hyperglycemia but also leads to a wide range of meta-
bolic changes, including reduction in postprandial
augmentation of lipid profile atherogenicity and proin-
flammatory cytokines concentrations, growth of
endothelium dilatation ability.

Comparing postprandial changes in lipid pro-
file and insulin resistance parameters in MS patients
the most significant abnormalities were revealed
in the group of IGT patients. Many authors asso-
ciate the significant impairment of postprandial
lipids metabolism in patients with abdominal
obesity with the intensification of insulin resistance
[1-3], at that hyperinsulinemia is considered to be

[MpW CpaBHUTENBHOM aHanM3e NoCTNPaHAMANbHbIX N3MEHEHNI
napaMeTpoB NMNUAHOro ooMeHa nocne 12 Hep HabMoAeHWs ycTa-
HOBMEHO, YTO 3HAYMMbIX Pa3NNYMA Mexay 1 1 2 rpynnamum na-
LIMEHTOB He oTMedeHo (Tabn. 3). KoHueHTpauwsa XC B 1 rpynne Bo3-
pocna Ha 6,5%, JINBI cHmsmnca Ha 0,8 %, yposeHb TI yBennymnca
Ha 29,4%, a KoappuLMeHT aTeporeHHOCTM — Ha 9,3%. Bo 2 rpyn-
ne poOCT aHaNorunyHbIX napameTpos coctasun 4,4%, 0,8%,
25,2% n 4,5%, cootBeTCTBEHHO. KOHLIEHTPaLLMS FIOKO3bl U UH-
CynunHa y naumeHTtos 1 rpynnbel Bo3pocna Ha 44,4% n 24,4%, 1o-
rha kak Bo 2 rpynne — Ha 24,1% v 14,4%, COOTBETCTBEHHO.

Y NauMeHToB 2 rpynnbl OTMEYeHO MOCTIPaHAMANIbHOE yBe-
nndeHve yposHs CPB Ha 19,9% n WU1-6 — Ha 25,1 %, Torga kak
y naumeHToB 1 rpynnbl pOCT AaHHbIX NapaMeTPOB COCTaBu 36,6 %
n41,7%, cootetctBeHHo (p<0,05). Mo cogepxaHmio PHO-a. pas-
YU NoyyYeHo He ObIno, cofepskaHe AaHHOro LIMTOKMHA yBe-
NNYMNOCck NpUMepHo Ha 20%. MNMoctnpaHananbHbI NPUPOCT Ana-
MeTpa Nie4eBOV apTepu y MaLMEHTOB 1 rpynnbl yMeHbLUMCSH Ha
31,1%, TOorga KaK y naLmeHToB 2 rpynmnbl — TOfIbKO Ha 18,9%.

OOGcyxaeHne

Mony4eHHble OaHHble MO3BONAIOT PE3IOMUPOBATL, YTO WNC-
Nomb30BaHMe akapOo3bl He TOMbKO MPUBOAMUT K YMEHbBLLIEHMIO Bbl-
PAXEHHOCTU MOCTIPaHAMANBHOW TUNEPrIKEMIN, HO 1 COMpPO-
BOX/AAETCA LIeNbIM KOMMIEKCOM M3MeHeHNN. PefyKLm noasep-
raetca NocTnpaHAnanbHbIM POCT aTePOreHHOCTM  NUNMOHOIO
Npogunsa 1 NOBbILEHWE KOHLEHTPaLMN NPOBOCNANNTENbHbIX
LIMTOKMHOB Ha (hOHe NP1POCTa CNoCOOHOCTM SHAOTENUS COCYA0B
K Annatauumu.

CpaBHUBas OMHaMUKY TUAMOHOMO NPOodua U yCuneHme nH-
CYNMHOPE3UCTEHTHOCTM B NOCNPaHANANbHbIV NEPUOL Y NaLMEH-
T0B ¢ MC, 0BHapy>eHo, Y4TO MaKCMManbHble M3MEHeHWs peru-
CTpUpYtOTCA B rpynne naumeHTos ¢ HTI. MHorme aBTopbl CBA3bI-
BalOT BbIPaXKEHHbIE HapyLLIEHWS MOCTNPaHAMaNbLHOro Metabo-
nn3Ma MNUAOB Y MaUMeHTOB ¢ abAOMMHANbHBIM OXMPEHUEM
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Table 3. Characteristics of postprandial changes in metabolic parameters and flow-mediated vasodilatation in the patients

of the groups of treatment

Tabnuua 3. XapakTepucTrka nocTnpaHamanbHbIX U3MeHeHU MeTabonmMyeckux NnapaMmeTpoB 1 NMOTOK-3aBUCMMOW Ba3oau-

NlaTaunn 'y naumeHTOB rpynn nevyeHns

Index / Mokasatenb Group 1

/ 1rpynna (n=27) Group 2 / 2 rpynna (n=25)

Initially / 4 hours after meal / Initially / 4 hours after meal /
VcxopHo yepe3z 4y nocne McxopHo yepe3 44 nocne
MULLEBOI Harpy3ku MULLEBOI Harpy3ku

TC, mmol/I / XC, mmonb/n 6.1£1.34 6.5+0.98 5.93+1.18 6.19+0.94
HDL, mmol/I / JINBM, Mmonb/n 1.21£0.49 1.2+0.36 1.22£0.54 1.23£0.47
TG, mmol/I / TI, Mmonb/n 1.6£0.46 2.07+0.87* 1.43£0.46 1.77£0.67*
Atherogenic index / KA 4.04+085 4.42+0.97* 3.86+0.79 4.03£0.75
Glucose, mmol/I' / Mioko3a, MMonb/ 1 5.4+0.89 7.8+1.23* 5.55+0.94 6.87+1.06*f
Insulin, mcmol /I / VIHcynuH, MKmonb /ma 13.1£3.65 16.3£4.14* 10.4£2.87 11.9£3.15*
CRP.g/I / CPb, r/n 1.53£0.68 2.09+0.82* 1.31£0.34 1.57£0.38*t
TNF-a, ng/ml / ®HO-, Hr/mn 4.42+1.03 5.32+1.34* 432+1.1 5.18+1.45*
IL-6, pg/ml / UI1-6, Hr /M7 2.52+0.96 3.57+1.03* 2.31£0.53 2.89+0.89*t
Brachial artery diameter increment /
MpupocT AnameTpa nneyeson aprepunt, % 7.2%1.67 4.96£1.2* 8.1£1.93 6.57+£1.37*t

*p<0.05 as compared to the initial value, Wilcoxon test; p<0.05 as compared to the group 1, Mann-Whitney test. Data are presented as M£SD
*p<0,05 N0 CpaBHEHMIO C MCXOAHBIM 3HayeHveM, kpuTepui Wilcoxon; tp<0,05 no cpasHermio ¢ 1 rpynnow, kputepuin Mann-Whitney. laHHble npeacTasneHs! B Buge M£SD

the basic factor determining lipid response to
nutritional load [11].

Increase in inflammation markers concentration
in our patients is also related to glucose metabo-
lism changes, which is in line with other research
data. Postprandial glucose fluctuations directly
correlate with subsequent increase in content of ac-
tive forms of oxygen and free radicals. Oxidative
stress, that develops after eating, is a trigger for
atherogenic changes, including oxygenated LDL
concentration growth, activation of sympathetic
nervous system, vasoconstriction and increased
thrombogenicity [4].

Postprandial increase in C-reactive protein, cy-
tokines and endothelin- 1 concentrations testifies to
activation of inflammation [5]. In our study we re-
vealed maximal postprandial growth of systemic in-
flammation markers content in the MS patients with
IGT. Concentration of CRP and IL-6 in these patients
increased almost by 50% and HOMA index - by
70%. These results confirm more severe postpran-
dial dysmetabolism in insulin-resistant MS patients.
Increase in insulin resistance and proinflammatory cy-
tokines content is a reason for decrease in flow-me-
diated vasodilatation, which is confirmed by 35% re-
duction in increment of brachial artery diameter in
glucose intolerant MS patients.

According to large-scale multicenter studies re-
sults it's safe to say that majority of people are not
prone to radical changes in lifestyle and imple-

MMEHHO C yCUIIeHUEM UHCYNMHOPEe3NCTeHTHOCTM [1-3], a runep-
NHCYIHEMUWS PAaCcCMaTPUIBAETCH Kak OCHOBHOM hakTop, AeTep-
MVIHVPYIOLLMA IMNEMUYECKIA OTBET Ha NLLEBYIO Harpy3ky [11].

o LaHHbIM NUTepaTypbl POCT KOHLIEHTPALMN MapKepoB BOC-
naneHns y obcnefoBaHHbIX HAMU MAUMEHTOB Takke CBA3aH C 13-
MEHEHMSIMI NapaMeTPOB YIMeBoAHOro oOMeHa. VIMeHHO nocT-
npaHamasnbHble konebaHNs KOHLEHTPALMM MIIOKO3bl HAaMPsIMYIO KOp-
PENMPYIOT C NOCNedYIOLLMM YBENNYEHNEM COAePXaHNA aKTUBHbBIX
hopM kmcnopoaa 1 cBoboAHbIX paavkanos. POPMUPYIOLLAICS NodTe
npriema NuLLM OKCUAATUBHDBIV CTPECC ABMSETCA TPUITEPOM aTepo-
FeHHbIX V3MEHEHI, B TOM YdTe — YBENMYEHIS KOHLIEHTPALMM OKIC-
neHHbIX JITTHIT, akTVBaLmM TOHYCa CUMMNATUHECKOM HEPBHOM CUCTEMB,
CY>EeHWsl COCYLOB M NOBbILLIEHWS TpoMBoreHHoCTH [4].

OO0 aKkTMBaLMM BOCManeHns CBMAETENbCTBYET OOHapyXmBae-
MOe B NOCTNpaHAMasbHbI Neprof, NOBbILIEHWE KOHLEHTPaLLMK
C-peakTnBHOro 6enka, UMTOKMHOB 1 3HAoTeNMHa- 1 [5]. B Halwem
1CCNeaoBaHMY B NOCTIPaHAMANbHOM Neprioae MakCMarbHbIn pocT
COLEPXaHWA MapKepoB CUCTEMHOIO BOCMasieHNA OTMeYaeTcs
npu Hanndmum MC B codeTanmm ¢ HTT. Y gaHHOW KaTeropmmn naum-
eHTOB KoHLeHTpauusa CPB v J1-6 yBennymnacb Npaktnyecku Ha
50%, a nHgekc HOMA — Ha 70%. OaHHble pe3ynbraTbl NOA-
TBEPXKIAlOT Oonee BblpaXkeHHbIM NOCTNPaHANANbHbIN AMCMeTa-
oonnam y naumeHTos ¢ MC 1 HCYIMHOPE3UCTEHTHOCTBIO. VIMeH-
HO C yCUNIEHMEM NHCYNIMHOPE3NCTEHTHOCTM 1 COOepP>XXaHMs Npo-
BOCMANUTENbHbIX LIUTOKMHOB CBA3aHO CHMXKEHME MOTOK-3aBUCH -
MOW BasoamnaTaLmm, o 4em cBuaeTenbCTByeT 35% ymMeHbLUeHme
NpPMPOCTa AMaMeTpa Nie4YeBomn aptepmm Npy accoumaumm MC c Ha-
PYLLUEHHOWM TONEPAHTHOCTLIO K MIOKO3E.

Ha ocHoBe OrpOMHOI0 NPakKTMHeCKOro OMbiTa, NPEACTABIIEHHOO
B pe3ynbraTax MHOIOLLEHTPOBbIX MCCNEL0OBaHNM, MOXHO C yBe-
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mentation of the recommendations to reduce dai-
ly caloric content of food and optimize physical ex-
ercise. This trend predetermines use of medical
preparations to influence postprandial dysmetab-
olism in majority of patients. Recent studies have
demonstrated more significant positive effect of acar-
bose on endothelial dysfunction and insulin sensi-
tivity than nateglinide - activator of insulin secre-
tion - in patients with newly diagnosed type 2 DM
[6], what is probably caused by activation of insulin
secretion and decrease in effect on postprandial gly-
caemia [13].

Acarbose was recently shown to benefit post-
prandial endothelial dysfunction in patients with
newly diagnosed type 2 diabetes (increase in ab-
solute values of artery diameter within the bounds
of 2-5%). As for early disorders in glucose me-
tabolism, research carried out among patients with
IGT and verified IHD had also confirmed favorable
effect of acarbose on endothelial function [8, 9]
and rate of intima-media thickness progression.
According to our study acarbose course treatment
in MS patients with IGT in majority of cases was
characterized by good tolerability of the drug, and
together with non-medical treatment resulted in
reduction of insulin resistance, proinflammatory
cytokines concentrations and in increase of capacity
for vasodilatation in postprandial period. Re-
ceived data justify prescription of acarbose to MS
patients with IGT for correction of postprandial dis-
orders.

Conclusion

Postprandial period in MS patients without glu-
cose metabolism abnormalities is characterized by
progression of atherogenic changes in lipid profile,
such as increase in triglycerides and cholesterol
concentration, growth of atherogenic index, glucose
and insulin content. This is accompanied by increase
in insulin resistance and systemic inflammation
markers levels. These disorders are worsened in glu-
cose intolerant MS patients due to significant increase
in CRP and IL-6 levels by almost 50% and HOMA in-
dex by 73,3%, that shows augmentation of insulin
resistance.

Acarbose prescribed in the dose 300 mg/day,
for 12 weeks, reduces postprandial increase in in-
sulin resistance and in concentrations of systemic
inflammation markers, improves vasodilatation
(which is evident in significantly less decrease in
brachial artery diameter increment) and does not
influence postprandial augmentation of lipids
atherogenicity.

PEHHOCTBIO KOHCTATUPOBATh, HTO DOMbLUMHCTBO NIOAEN He CKITOH-
Hbl K paguKanbHbIM nepeMeHam B 00pase >XKM3HM 1 BbINONHEHWIO
PEeKOMeHaLLMIM MO OrPaHUHEHNIO CyTOYHOW KanopuMHOCTM NTa-
HUS 1 OMTUMM3ALLN (DU3MHECKMX Harpy3oK. [laHHaA TeHOeHUMSA CO3-
[laeT NpednochIKN K HEOOXOANMOCTU UCMOMNb30BaHWUSA MeaMKa-
MEHTO3HbIX CPeACTB, MOTEHLMANBHO BAMAIOLLMX Ha MOCTIPaHAN -
anbHbIA AMcMeTabon3m y 6onbLIMHCTBA NauyeHToB. HelaBHo npo-
BeAeHHble NCCNeNOBaHMA MOKa3anu, YTo akapbo3a Meet GonbLUniA
NONOXUTENbHbI 3PMEKT Ha SHAOTENVANBHYIO ANCHYHKLMIO 1 HyB-
CTBUTENBHOCTb K VIHCYTNMHY, YEM aKTVBATOP CEKPELMM UHCYSIMHA Ha-
TernMHNL, y 0onbHbIX C Briepsble BbisBrneHHbIM CI1 2 Tina [6]. Bo3-
MO>HO, 3TO CBfI3aHO C akTMBaLMeN CeKpeLmmn MHCYINHA U CHI-
>KeHrem 3dpeKkTa Ha NOCTNPAHAMAbHYIO 3KCKYPCUIO rmkemMmnn [13].

B nocnepHee Bpemsa NoaBnatoTCA AaHHbIE O MOMOXMUTENTLHOM
BMAHMI akapbo3bl Ha MOCTNPaHAMANBHOE CHUKEHME hyHKLIAM SH-
LOTeNus y NauUMeHTOB C BNepBble BbifBeHHbIM CI, 2 Tnna (yBe-
NYeHVe aDCONIOTHBIX 3HAYEHWUI AMAaMETPa apTepum B Npedenax
2—-5%). Y710 KaCaeTCa paHHNX HAPYLLEHWI YINIeBOAHOMO 0DMeHa,
ncCefoBaHyie, NpoBeneHHoe y naumeHToB ¢ HTT B codeTaHnn C Be-
puchmumpoBaHHom NBC, Takxke nokaszasno bnaronpusTHbIn 3ddekT
akapbo3bl Ha COCTOAAHME IHOOTENMANBHOM hyHKLMM [8, 9] 1 cKo-
POCTb MPOrPECCUPOBaHNA YTONLLEHIA KOMIMJIEKCa «UHTUMA-MeaMay.

Ha oCcHOBaHWMKM NPoOBEeLEHHONO HaMU MCCNefoBaHUA NaLmeH-
TOoB ¢ MC 1 HTT ycTtaHOBNEHO, YTO KYPCOBOE MCMOSb30BaHME akap-
003bl B OOJBLLMHCTBE Cly4aeB CONPOBOXIAAETCS XOpOoLLIen nepe-
HOCKMOCTbIO Mpenaparta, 1 B KOMMJIeKce C HeMeOIKaMeHTO3HbIM
BMeLLATeNbCTBOM COMPOBOXAAETCA YMEHbLUEHWEM YaCTOTbl WH-
CYIMHOPE3NCTEHTHOCTM, CHUXEHMEM KOHLLEHTPALMW NPOBOCNa-
NNTENbHBIX LIUTOKMHOB U1 yBENUYEHNEM CNOCODOHOCTM K Ba3odm-
NSTaUMKM B NOCTMPaHAMAbHbINM Neprof. MonyYeHHble AaHHble 00-
OCHOBBIBAIOT BO3MOXHOCTb Ha3Ha4YeHWsi akapbo3bl y NaLMEeHTOB
¢ MC v HTT gnsa koppeKLmm NoCTnpaHaManbHbIX HapyLLUEHUN.

3aknto4yeHune

MocTnpaHamanbHbIv neprom, y 6onbHbIX ¢ MC 6e3 HapyLleHni
yrneBoAHOro obMeHa XapaKTepu3yeTcs MporpeccpoBaHem ate-
POreHHbIX CABUIOB IMMMAHOIO NPOMUIA, NPOABASAIOLLErOCs MO-
BblLLEHMEM KOHLeHTPALLMM TPUIMLEPUAOB, XONeCTepyrHa U KO-
PULMEHTa aTePOreHHOCTH, @ Tak)Ke POCTOM COAEPXKaHMSA MIOKO-
3bl U MIHCYAIVIHA. DTO CONPOBOXAAETCH yBENUYEHVEM NHCYIVHO-
PE3VCTEHTHOCTN U MOBbILLEHNEM COAEPXKaHWS MapKepoB CU-
creMHoro BocnaneHus. Y naumentos ¢ MC B accoumauym ¢ HTT gaH-
Hble HapyleHWsi B NOCTNpaHAManbHOM nepuoae ycyryonsioTcs
3Ha4YMMbIM NOBblLWeHWeM copepkaHua CPE n WJ1-6 npaktideckn
Ha 50%, a nHpekca HOMA — Ha 73,3 %, 4TO CBUAETENLCTBYET O
MOBbILLEHVV MHCYNNHOPE3UCTEHTHOCTU.

MocTnpaHaranbHble 3MeHeHVs METaboNMYeCKMX NapaMeTpoB
Ha poHe Ha3HauveHWs akapOo3bl 300 Mr/cyT Ha NPOTsXeHUM 12
Hen, XapakTepu3yloTcsa MeHee BbIPaXkeHHbIM POCTOM UHCYIVHO-
PE3NCTEHTHOCTM 1 KOHLLEHTPALLMV MapKepoB CUCTEMHOIO BOCNa-
NeHns Ha PoHe 3Ha4MO MeHee BbIPaXKEHHOIO CHXKEHWSA MPUPOCTa
AVameTpa nne4eBov apTepuvt 1 OTCYTCTBMEM PA3NNYNI B AMHA-
MUKe POCTa aTepOreHHOCTU NMMAVAHOIO NPohUns.
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Study limitations

Limitations are foremost associated with small
number of patients, absence of placebo, single-in-
stitution study and nonrandom patients selection (or-
ganized collective of joint stock company “Gasprom
pererabotka”, city of Surgut). The number of patients
in the studied groups was limited by prevalence of
IGT in examined population. To overcome these lim-
itations randomization of the patients by the method
of random numbers was used as well as nonpara-
metric methods of statistical analysis with exclusion
of pair-wise comparisons.

Funding: the study was carried out at financial sup-

port of the medical department of the joint stock com-
pany “Gasprom pererabotka” city of Surgut.
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