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EFFECTS OF ATORVASTATIN ON ENDOTHELIAL DYSFUNCTION
IN TYPE 2 DIABETIC PATIENTS WITH DIFFERENT DURATION
OF THE DISEASE
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Aim. To evaluate dynamics of endothelial vasoregulatory function in type 2 diabetic patients after 6 months of combined treatment with atorvastastin 20 mg/day depending on the disease
duration and target lipid levels achievement.

Material and methods. The total of 161 type 2 diabetic patients with dyslipidemia were enrolled into non-randomized open-label study, of which 149 patients were assigned to a group of
follow-up (group 1) and 12 - to a group of comparison (group 2). All the patients received combined antihypertensive and glucose-lowering therapy. Patients of group 1 were additionally
receiving atorvastatin 20 mg,/day. Parameters of glucose and lipid metabolism and reactive hyperemia test were assessed in all patients initially and 6 months later.

Results. Patients with newly diagnosed diabetes were more likely to restore endothelial vasoregulatory function as compared to the patients with 1-5 and 6- 10 years of diabetes duration (56%
vs 42% and 35%, respectively). Patients who reached target lipid levels as compared with those who didn’t, more often revealed normalization of endothelial function (38% vs 33%, respectively).
Atorvastatin benefited was more effective in newly diagnosed diabetic patients who had achieved target lipid levels.

Conclusion. Addition of atorvastatin to glucose-lowering and antihypertensive treatment can restore endothelial vasoregulatory function in 6 months in more than half of new-onset type 2
diabetic patients. Maximal effect of combined therapy with atorvastatin is obtained at early stages of diabetes mellitus and at target lipid levels achievement.

Key words: diabetes mellitus, endothelial vasoregulatory function, disease duration, atorvastatin.
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S heKTbl aTOpBaCTaTMHA B KOPPEKLMN HaPYLLEHUS Ba30PerynaTopHoi (yHKLMM 3HA0TENNS y 60NbHbIX cCaxapHbIM AnabeToM 2 TUna ¢ pasnnyHoi
LNIUTENbHOCTbIO 3a6oneBaHust
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Llenb. V13y4uTb AMHaMYIKy Ba30perynstopHor (yHKLMM SHAOTENVS Yepe3 6 Mec KOMOVMHUPOBAHHOM Tepaniivi C NPUMEHEHEM aTopBaCTaTUHa B 03e 20 Mr/cyT y BonbHbIX CaxapHbIM Ana-
Getom (CI1) 2 TvNa B 3aBMCMMOCTU OT ATIUTENLHOCTU 3300MeBaHUA 1 [LOCTUXEHUS LIENEBLIX YPOBHEN NMMUAOB.

Marepuan n MmeToAbl. B HepaHLOM3VPOBAaHHOE OTKPLITOE UCCe0BaHye BKoYeH 161 naumeHt ¢ CL 2 Tuna v ANCAMNMAEMIEN, 13 KOTopbix 149 NaumeHToB CoCTaBmin rpynny Habmio-
neHns (rpynna 1), a 12 nauveHTos — rpynny cpaHeHus (rpynna 2). Bce naumeHTbl nony4ani KOMOUHMPOBAHHYIO aHTUTMNEPTEH3VBHYIO W TMNOMKEMUYECKYIO Tepaniio. MalmeHTs! rpyn-
nbl 1 JONONHUTENBHO NOMyYan atopsactatt 20 Mr/cyT. Bcem naumeHTaM MCXOLHO 1 Yepe3 6 Mec MpOBOAMIACh OLieHKa NokasaTteneil yrneBoaHOro U NMnuaHoro obMeHa, npoba ¢ peak-
TVIBHOW rnepemMuen.

Pe3ynbTathl. Y NaLMeHTOB C BNepsble BbisBNeHHbIM CLl Yallie oTMeYanach HopManm3aLys Ba3operynsTopHon yHKLMM SHAOTENMS, MO CPaBHEHMIO C MaLMeHTaMu C anmTensHocTbio CL 1-
51 6-10 net (56% npotus 42% 1 35%, COOTBETCTBEHHO). MaLMeHTbI C AOCTUXEHEM LIeNIEBOTO YPOBHS NIMMIMAOB HalLe MMeNV BOCCTaHOBIEHME Ba3OPEryNATOpHOM yHKLMW HAOTENNS,
YeM naumeHTbl 6e3 Takosoro (38% npotus 33%, cOOTBETCTBEHHO). MakcrManbHbIi 3(hekT oTMedeH y GOoMbHbBIX C Briepsble BbisiBReHHbIM CLL 1 LienesbiMy NokasaTensmy INM1AoB.
3akntoyeHmne. HazHa4eHvie aTopBacTaTviHa B OMOMHEHME K MMMOMINMKEMUYECKUM 1 aHTUIINepPTEH3VBHbIM NpenapaTam CnocobHO BOCCTaHOBWTL BA30PerynsTopHyio yHKLMIO SHAOTENMS
Yepe3s 6 Mec Gornee YeM Y MosoBKMHbI BObHbIX C BiepBble BbisBneHHbIM CLL 2 Tvna. MakcrmanbHbIii 3(hekT KOMMIEeKCHOM Tepanin ¢ NpUMEHeHVeM aTopBacTaTHa OTMEYAeTCA Ha PAHHUX
cTapusx pa3suTvs CL1 npyt LOCTUXEHUW LieNneBbIX YPOBHEN NUMUAOB.

KnioueBble cioBa: caxapHbliii Aviaber, BazoperynstopHas dyHKUMS SHAOTENNS, ANUTENbHOCT 3a00MeBaHMs, aTOPBaCTaTVH.
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Type 2 diabetes mellitus (DM) is an important so- CoumanbHas 3Ha4MMOCTb caxapHoro anabeta (C1) 2 Tvna
cial problem due to its high prevalence and progressive 00ycoBeHa BbICOKOM PacnpoCTpaHeHHOCTbIo 3aboneBaHus, a
increase in number of patients with multivascular TakXXe MPOorpeccMpyiowiM poCTOM HYMCNa NaLMEHTOB C MHO-
complications [1]. DM causes deterioration of car- >KECTBEHHbIMW COCYANCTbIMWN OCNoXHeHUsaMN [1]. Mpu CI Ha-
diovascular diseases (CVD) course. Thus, mortality onopaetca ycyrydbneHme TedeHus cepaeqHo-CoCyanCTbIX 3a-
rate in type 2 DM patients with angina pectoris or af- BonesaHn (CC3). Tak, cMepTHOCTL BonbHbIX CI, 2 TWna npu cTe-
ter myocardial infarction is two-four times higher than HOKapAMW U MHpapKTe MOKapaa B 2-4 pa3a NpeBbILUaeT co-
in general population. Moreover, more aggressive OTBETCTBYIOLLMIA NMOKa3aTeNb Y Nl B 00LWen nonynauum, a 0o-
course of ischemic heart disease (IHD) in DM patients Nee arpeccrBHOe TeyeHure muleMmyeckoln bonesHu cepaua
requires special attention to the problem of its pri- (MNBC) y GonbHbIx CLl 3acTaBnseT C 0COObIM BHUMAHNEM OTHO-
mary prevention [2]. CUTbCS K BO3MOXHOCTSIM e NepBUYHOM NpodunakTikm [2].
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Correction of endothelial dysfunction in diabetes mellitus / Koppekunsa anceyHkynm 3HAOTeNNS NPy caxapHom gnabeTe

Vascular atherosclerotic lesions in type 2 DM are
characterized by high prevalence, early onset and
rapid progression. Chronic hyperglycemia, athero-
genic dyslipidemia and hyperinsulinemia significantly
accelerate atherosclerosis in DM patients [3]. En-
dothelial dysfunction is an early marker of ather-
osclerosis and cardiovascular risk. Loss of regula-
tory capacity of endothelium results in development
of macrovascular complications of DM. Disturbances
in endothelial vasoregulatory function are the ear-
liest stage of atherosclerotic lesion of vessel wall;
they appear at initial stage of DM and steadily in-
crease in proportion to vascular complications
progression. Endothelium implication in progression
of vascular complications in DM necessitates the re-
vision of possible methods of early and effective
treatment. Lipid-lowering drugs, in particular in-
hibitors of cholesterol synthesis (statins), are ones
of the most effective medications in atherosclero-
sis treatment. Russian randomized trial FARVATER
has demonstrated beneficial effect of atorvastatin
therapy on functional status of vessel wall [4]. En-
dothelium-mediated vasodilation (EMVD) was
shown to increase by 40-51% after 3 months of
the treatment regardless of the drug dose [4]. An-
other Russian trial, which evaluated clinical effica-
cy of lipid-lowering therapy with simvastatin in DM
patients treated with combined antihypertensive
therapy, has revealed beneficial effect of simvastatin
on nitric oxide metabolism [5]. Additional admin-
istration of simvastatin 10-20 mg/day led to increase
in stable nitric oxide metabolites content by 58.4%
[5]. Atorvastatin was also shown to improve EMVD
in type 2 DM patients with dyslipidemia [6]. How-
ever, data about statins effect on EMVD remain
rather contradictory, for example, the DALI study
revealed no positive influence of atorvastatin 10 and
80 mg/day on endothelial function in type 2 DM
patients with dyslipidemia [7]; even achievement
of target lipid levels at atorvastatin 80 mg/day in-
take during 4 weeks didn't improve EMVD [8]. Thus,
results of studies, evaluating atorvastatin’s influence
on EMVD in type 2 DM patients with dyslipi-
demia, are not decisive. Such problems as impact
of DM duration on atorvastatin treatment efficacy,
value of target lipid levels in EMVD normalization
and possibility of endothelial vasoregulatory func-
tion recovery at early stages of the disease, were not
determined.

Aim of the study was to evaluate dynamics of en-
dothelial vesoregulatory function in type 2 DM pa-
tients treated with combined therapy with atorvas-
tatin depending on the disease duration and target
lipid levels achievement.

ATepocKnepoTrHeckime NopaxkeHnsa cocynos Ha doHe CI1 2 Tmna
XapaKTepm3yloTCs BbICOKOW PacnpOCTPaHEHHOCTbIO, PaHHVIM
pa3BUTMEM U ObICTPLIM MPOrPECCUPOBAHMEM. 3HAYUTENBHO
yCKOPSIOT (hOPMUPOBAHME aTEPOCKIEPOTUNYECKMX N3MEHEHUI Y
OonbHbIx CL XpOHUYeCKas rUnepriankeMuns, ateporeHHas amc-
JUMUAEMUSA VI TUNEePUHCYyIHeMNS [3]. PaHHIM Mapkepom pas-
BUTWA aTepOCKIIEPOTNHECKOTO MPOLECCa 1 cepae4HO-COCYAMCTOro
puUCcKka ABNAETCA SHAOTeNManbHas aucdyHkumsa (30). B ocHose
(hOPMMPOBaHWSA MaKPOCOCYANCTbIX OCNOXHEHWI Npv CL, nexxmT
noTepst perynaTopHon CNocobHOCTM 3HOOTeNnuUs. HapylleHus
Ba30perynaTopHom (yHKLMN SHOOTENVSA SBNSIOTCA Havbornee paH-
Hen ha3om aTepoCKIepoTUHECKOrO NMOBPEXAEHMS COCYONCTON
CTEHKM, BO3HMKAIOT y>Ke Ha Ha4albHOM Cragmm passuta CL v He-
YKINOHHO HapacTaloT No Mepe MporpeccrpoBaHna COCYAUCTbIX
OCJTIOXHEHWW. Y4acTue 3HOOTENNs B Pa3BUTUM COCYAMNCTbIX
ocnoxHeHun npu CL1 noOy>aaeT NOCTOAHHO NepecMaTprBaTh BO3-
MOXHOCTb PaHHero 1 3PQeKTBHOMO TepaneBTUYeCKOoro BO3-
nenctsus. OoHMMM U3 Harbonee 3 deKTUBHBIX CPeaCTB Neve-
HMSA aTePOCKIIEPO3a M €ro OCIIOXKHEHUI ABASIOTCA TUNONMNVAe-
MUYecKe npenaparbl, B YaCTHOCTU, MHIMOUTOPbI CUHTE3a XO-
nectepuHa (CtaTnHbl). B pOCCUINCKOM paHLOMM3MPOBAHHOM
nccnenoBaHu @APBATEP nokasaHo NonoXxuTenbHoe BavsHue
Tepanum aTopBacTaTHOM Ha (OYHKLIMOHAIIbHOE COCTOAHKE CO-
CyAMCTOM CTeHKM [4]. Yepe3 3 Mec neveHus 3apermcTpmpoBaHo
yBeNMYeHVe 3HAO0TENN3aBMCMMON BasoamnaTtaumm (33B/1) Ha
40-51% BHe 3aBMCMMOCTU OT 1O3bI Npenapata [4]. B opyrom poc-
CUINCKOM MUCCNIefoBaHUM KITMHNYECKOW 3PMeKTUBHOCTM MMMNo-
NNNNOEMUHECKOM Tepanmm CUMBaCTaTUHOM Y 6onbHbix CI, no-
Ny4aBLINX KOMOWHVMPOBAHHYIO aHTUMMNEPTEH3UBHYIO Tepanmio,
BbISIBIIEHO MONOXUNTENbHOE BIIVSIHME CUMBACTaTMHa Ha MeTabo-
JIM3M oKcmaa asora [5]. MNpu AononHUTENbHOM Ha3Ha4YeH N CLM-
BactatmHa 10-20 Mr/cyT cpefiHee 3Ha4YeHMe codep>XaHng cTa-
OUNbHBIX METADONMTOB OKCMA a30Ta BO3pOC1o Ha 58,4% [5].
Tak>xe NOATBEPXAEHO MONOXUTENBHOE BNNAHKE aTOPBaCTaTH -
Ha Ha 23B[ y bonbHbix CL1 2 Tna c aucnunuoemmen [6]. OaH-
Hble NTepPaTypbl, OTPAXKAIOLLME BIUAHME Tepanum CTaTHaMK Ha
23B[, ocratoTca LOCTaTO4HO NPOTUBOPEHMBLIMUA, HaNpUMep, 1c-
anenoBaHme DALI He BbISBWIIO NONOXUTENBHOIO BAMAHMA 10 M
1 80 Mr aTopBacTaT/Ha Ha hyHKLMIO SHAoTENUs y 60nbHbIX CI,
2 TMNa C guanvnuaemmen [7] 1 faxe AOCTVXKEHME LeNeBbIX YpOB-
Hewn NUNAoB Ha (hoHe NpreMa aTopBacTaTHa 80 Mr B Te4eHme
4 Hep He ynyduaet O3B/ [8]. Takvim 0bpa3om, NpoBedgHHbIe Ha-
Y4HbIE NCCNeoBaHNS BNUSHWUSA aTopBacTaTiHa Ha 3B/ y 6orb-
HbIx C] 2 Tvna c ancnvnuaeMmneit He ABnsoTCA OLHO3HAYHbIMU,
B HUX He onpefeneHo BnuaHue gnutensHoctn CI Ha addek-
TUBHOCTb NMPOBOAMMOW Tepanu aTopPBACTaTUHOM, 3Ha4eHUs Le-
NEeBbIX MoKa3zaTenen NUNUOOB B HopManm3auuy 3B/ v Bo3-
MOXHOCTb BOCCTAHOBMEHMS Ba30PEryNsTOPHOM (DYHKLNN 3H-
JlOTeNMs Ha PaHHWX dTanax Pa3BUTUs 3aboneBaHus.

Llenb paboTbl — M3y4nUTb OAMHAMUKY Ba30OperynsTopHOWM
DYHKLMM SHOOTENNS Ha POHE KOMMIEKCHOW Tepanum C Npu-
MeHeHMeM aTopBacTaTiHa y onbHbix CL1 2 TMna B 3aBUCUMO-
CTW OT OJIUTENBHOCTI 3a00MeBaHMA 1 AOCTUXKEHNS LIENEBbIX YPOB-
Hew NUNWOoB.
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Material and methods

The total of 161 type 2 DM patients with dys-
lipidemia were enrolled into a non-randomized
open-label study, of which 149 patients were assigned
to a group of follow-up (group 1) and 12 —to a group
of comparison (group 2).

Inclusion criteria were as follows: compensated
or subcompensated type 2 DM of moderate sever-
ity, arterial hypertension of 1-2 degrees, dyslipidemia
of Il B type. Exclusion criteria: secondary arterial hy-
pertension, type 1 DM, severe and decompensated
DM, acute or exacerbated chronic liver and kidney
diseases, acute infection and oncologic diseases.

Glycated hemoglobin (HbAlc) was assessed in all
patients by biochemical method with the NycoCard
analyzer (the normal value for HbAlc was regarded
as <6%) [9]. Total cholesterol (TC) and triglycerides
(TG) levels were evaluated by standard biochemical
method, high-density lipoprotein cholesterol (HDL-
C) was measured by enzymatic method after pre-
cipitation of low- (LDL-C) and very low-density
lipoprotein (VLDL-C) cholesterol from blood serum
with mixture of phosphowolframic acid and mag-
nesium chloride. LDL-C level was estimated using the
Friedewald's formula:

LDL-C=TC—(HDL-C+TG/2,2); a dyslipidemia
type was defined by Fredrickson’s classification.
Lipid profile values we estimated in accordance
with Russian guidelines for diagnosis and correction
of lipid metabolism disorders [10].

Endothelial function was assessed by noninvasive ul-
trasound method using reactive hyperemia test [11] per-
formed on the «Gems Vivid pro 3» system (USA) with
vascular probe 10 MHz. The normal value of brachial
artery diameter increment is 10£3.3% [11]. To eval-
uate the influence of DM duration on endothelial va-
soregulatory function (based on results of EMVD ini-
tially and after 6 months of the treatment) all the pa-
tients were divided into 4 groups according to DM du-
ration: new-onset DM, DM of 1-5 years, 6-10 years and
>10 years duration. All the patients by the time of en-
rollment into the study had been receiving combined an-
tihypertensive treatment which included ACE inhibitors
or angiotensin |l receptor blockers (ARB), calcium an-
tagonists, cardioselective 3-adrenoblockers, thiazide-
type diuretics with achievement of target BP level in ma-
jority of them. By the start of the study the patients had
also been receiving second generation sulfonylurea med-
ications and metformin, insulin therapy was used
when indicated. After enrollment into the study ator-
vastatin 20 mg,/day was added to glucose-lowering and
antihypertensive therapy for 6 months (group 1). Pa-
tients of the second group were prescribed only anti-
hypertensive and glucose-lowering therapy.

MaTepunan n meToabl

B HepaHOOMW3MPOBaHHOE OTKPLITOE UCCIef0BaHME BKITIOYe-
Hbl 161 naumenT ¢ CL 2 Tina v ANCIVNUVAEMUEN, 113 KOTOPbIX
149 naumeHTOB COCTaBUNM rpynny HabmogeHus (rpynna 1), a
12 naumeHToB — rpynny cpasHeHus (rpynna 2).

Kputepum BkntoveHus B nccnepoBaruve: C 2 Tvina cpeaHem
CTeneHu TAXXeCTn B CTafmu CyOKoOMMeHcaumMm 1 KOMMeHcaumm,
apTepuanbHas runeptoHus (Al) 1-2 crenexu, aucannuaeMms
[I6 Tvina. Kputepunm ncknodeHuns: sTopuyHele Al CI1 1 1vna, ta-
Kenoe TedeHvie U fekomneHcaums Cl1, octpble XpoHMYeckye 3a-
DoneBaHVst NEYEHN U NMOYEK UM UX ODOCTPEHUS, OCTPbIE UH-
(heKLMOHHbIe, a TakXKe OHKONorn4eckmne 3aboneBaHus.

Bcem naupeHTam onpenensnv ypoBeHb MUKMPOBAHHOIO re-
mMornobuHa (HbAlc) Bruoxmmmnyeckm METOAOM Ha aHanm3a-
Tope NycoCard (B Hopme BennymnHa HbAlc coctaBnsaeT meHee
6%) [9]. YpoBeHb 00LLiero xonecrepuHa (OXC) 1 TpUmnLEepUaoB
(TT') nccnepoBany cTaHAAPTHLIM BUOXUMUYECKUM METOIOM,
coflep>kaHue xonecrepyHa NMMNonpoTenaoB BbICOKOW NAOTHO-
ctn (XC JIMBIM) — chepMeHTaTMBHBIM METOLOM MOCsIe MpeLn-
nUTaLMK U3 CbIBOPOTKM KPOBWM XOnecteprHa NnnonpoTennos
Hm3Kkow nnotHocTy (XC JTMHTT) 1 xonectepyHa NMNonpoTenaos
o4eHb HM3kow nnotHocTk (XC JINOHI) cMeckio hocdhoBonb-
hpaMoBOW KUCNOTbI C XopraoM mMarHms. YposeHb XC JITTHI
Bbi4MCnAnM no popmyne @puasanbaa:

XCINMHN=0XC=(XCNNBMN+TI/2,2); Tvn ancnnunmuaeMmnm
onpenensnu no knaccnpukaumm @peaprkcoHa. Mpum oueHke
JIMAVAHBIX NOKa3aTenen NCXOANIV U3 HOPMATUBOB POCCUIMCKMX
pekoMeHAaLMM NO AUArHOCTUKE M KOPPEKLMI HapyLLUEHWIA -
nuoHoro obmeHa [10].

DyHKUMA SHAOTENUSA NCCEA0BaNach YbTPa3BYKOBbIM He-
MHBa3VBHbIM MeTofoM: D3BJ] oueHMBanach no pesysbsratam
npoBeaeHNst NPobbI C peakTMBHOM rvnepemMmeli [ 11] Ha annapate
«Gems Vivid pro 3» (CLLIA) cocyamctbim gativikom 10 MILL. B Hop-
Me BeNnu4Ha NpMpocTa AMamMeTpa Ne4eBoV apTepui COCTaBASET
10%£3,3% [11]. Anda nsydeHns snusaHma onutensHoct CI Ha Ba-
30PEryNATOPHYIO DYHKLMIO 3HAO0TENNS (No pesynsratam O3B/ 1c-
XO[HO 1 Yepe3 6 Mec Tepanim) Bce NaLMeHTbI B 3aBUCUMOCTM OT
npogomxkutensHoct CL, pasgeneHsbl Ha 4 rpynnbl: Brepsble
BbisBneHHbI C, CO anutenbHoctbio 1-5 net, C AnnTenbHOCTHIO
6-10 net v C] pnuntensHocTbio bonee 10 net. Bcem naumeHTam
K MOMEHTY BKJTIOYEHUS B UCCIEA0BaHME NPOBOAMNACH KOMOW-
HUPOBAHHas aHTUMNEePTEH3VBHas Tepanms UHrbuTopamm AN
WM aHTaroOHNCTaMK PeLLenTOpPOB aHMMOTeH3MHA | (APA), aHTa-
FOHUCTaMW KanbUMsi, KapaWOCenekTVBHbIMU -afpeHobnoka-
Topamu, TMasnaoNoA0OHbIMN ANypPeTUKAMU C [OCTVXKEHVEM Y
DONbLLIMHCTBA U3 HKX LieneBoro yposHs ALl K MOMEHTY BKItoYe-
HWA B NCCIef0BaHWe NaLVEHTbI MONyYanm npenapatbl Cynbdo-
HUIIMOYEBUHBI 2 reHepaLLn 1 METCOOPMUMH, MO MOKa3aHWAM Mpu-
MeHsN1Iach MHCYNMHOTepanus. MNodne BKIIOHYeHWst MaLEHTOB B UC-
CflefoBaHe K MPOBOAVMOM CaxapOCHVXKAIOWEN 1 aHTUrnep-
TEH3MBHOW Tepanuy SOMNOMHNTENBHO Ha3Ha4anmM aTopBacTaTuH
20 Mr/cyT B TedeHme 6 Mec (rpynna 1). MaumeHTsl rpynns! 2 no-
NyYanm TobKo KOMOUHUPOBAHHYIO aHTUMMNEPTEH3UBHYIO 1 Ca-
XaPOCHVKAIOLLLYIO Tepanuio.
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To estimate safety of the treatment alanine
aminotransferase (ALT) and aspartate aminotrans-
ferase (AST) activity was monitored monthly during
first 3 months and then once in 3 months. All the pa-
tients were trained in school of type 2 DM, informed
about clinical signs of statins side effects and they all
controlled glucose level and BP by themselves.

Statistical analysis was performed by the STA-
TISTICA 6.0 program (Stasoft Inc.). Results were pre-
sented as M+o (M — average value, o — standard de-
viation). To estimate significance of distinctions in
mean values between the groups Student t-test and
Mann-Whitney test were used. Distinctions were re-
garded as statistically significant at p<0.05.

Results

Initial clinical and demographic characteristics of
the patients are presented in Table 1.

Table 2 demonstrates incidence of macro- and mi-
crovascular complications as well as major risk fac-
tors for atherosclerosis in the groups.

Both groups were comparable by gender, age, type
2 DM duration, incidence and severity of micro- and
macrovascular complications.

After 6 months of the follow-up the patients of
the group 1 showed significant improvement in in-
dices of glycemia and lipid profile, at that 63 of 149
patients (42.3%) achieved target lipid levels at the
atorvastatin intake (Table 3).

In 6 months EMVD in patients of the group 1 in-
creased from 5.7+5.3% t0 8.2+5.4% (p<0.0001),
while in patients of the group 2 decreased from
6.842.7%105.8+£1.8% (p=0.0001). 43% of the
atorvastatin group patients restored their endothelial
function unlike the group of patients who did not re-
ceive atorvastatin, in which EMVD normalization was
not present (x2=3.671, p=0.05). After 6 months of
treatment the DM patients with restored EMVD re-
vealed negative correlation of EMVD increment with

be3onacHOCTb NeyeH s KOHTPOMPOBAM MOHUTOPMPOBA-
HMEM akKTMBHOCTL anaHnHaMuHoTpaHcdepasbl (ATT) u ac-
napTataMmHoTpaHchepasbl (ACT) exxeMecsyHoO B NepBble 3 Mec,
3aTeM 1 pa3 B 3 Mec neveHus. Bce naumeHTbl 0OyYeHb! B LWKO-
ne C[, 2 tmna, MHPOPMUPOBAHbI O KITMHNYECKX MPOABIEHNAX
NoOOoYHbIX 3PHEKTOB CTAaTUHOB, CAMOCTOATENIBHO KOHTPOJU-
poBasn YypOBeHb MMIOKO3bl KPOBU 1 AL,

CratucTnyeckyio 06paboTKy MosyHeHHbIX Pe3yIsTaToB Mpo-
BOAMNN C MOMOLLbIO Nporpammbl Statistica 6.0 (Stasoft Inc.). Pe-
3ynbraTthl NpeacraBnanv B Buae M=o, rae M — cpegHectatui-
CTMHECKOe 3Ha4YeHMe, o — CTaHOAPTHOE OTKITOHeHWe. [1ng oueH-
KM 3HAYMMOCTW PA3NYMA CPEOHUX BENNYMH MO rpynnam mc-
nonb3oBancs t-kputepun CTblogeHTa, kKputepuit MaHHa-YUTHu;
pasnnyud npn p<0,05 cHnTanmcb CTaTUCTUHECKM 3HAYNMbBIMU.

Pe3ynbTtaThl

McxooHaa KIMMHWKO-AemMorpapuryeckas Xapakrepucrmka
NauUMEHTOB MN3y4aeMbIX Fpynn npeacraBieHa B 1adn. 1.

HacToTa Makpo- 1 MUKPOCOCYAUCTbIX OCJTOXXHEHNN 1 OC-
HOBHbIX (PAaKTOPOB PK1CKa PAa3BUTKA aTepPOCKepO3a B rpynnax
npencraBneHa B Tabn 2.

O6e rpynnbl okazanncb CONOCTaBMMbIMY MO MOJy, BO3pac-
Ty, anutensHocTu CI 2 Tmna, YacroTe U TAXeCTV MUKPO- U MakK-
POCOCYANCTBIX OCITOXHEHWIA.

Yepes 6 Mec HabnogeHus B rpynne 1 BbiSBNEHO 3Ha4U-
TenbHOe yny4LeHMe MUKEMNYECKOro KOHTPONSA U IUMIAGHbBIX MO-
KasaTenewn, npwv 3ToM y 63 13 149 naumenTtos (42,3%) Ha hoHe
Tepanmy aTopBacTaTVHOM OCTUMHYTbI LieNeBble NoKasaTtenm fiv-
nuaos (tabn. 3).

Yepes 6 mec B rpynne 1 Habntoganock yeennyeHne 3B/
€5,7+5,3 % 00 8,2+5,4% (p<0,0001). B rpynne 2 BbiABNEHO
CHUxeHve 23B[0 ¢ 6,8+2,7% 00 5,8+1,8% (p=0,0001). Y
43% 60onbHbIx CL1 Ha hoHe Tepanum C NpUMeHeHWeM aTopBa-
CTaTVHa NPOM30LLIIa HOPManM3aLMs Ba3operynaTopHon dyHK-
UMW SHAOTENNS, B OTNNYME OT TPYNMbl NaLMEHTOB, HE NOsy-
YaBLLWMX aTOPBACTaTWH, B KOTOPOW HopManm3aummn 3B/ He Bbl-
aBneHo (x2=3,671, p=0,05). Yepe3 6 Mec Tepanun y Oonb-
Hbix CL, oCTUrmMx HopManusaummy O3B/, BbisiBNieHa obpat-
Hast KoppPensALMS JaHHOrO Nokasatens (pa3HnLbl npupocta 3B/

Table 1. Clinical and demographic characteristics of the patients
Tabnuua 1. KnuHuko-gemMorpaduyeckas xapakTepuctuka naumeHTos

Parameter / Mapametp Group 1/ Tpynna 1 Group 2 / Tpynna 2
(n=149) (n=12)

Men, % / MyxunHbl, % 15.3 16.0

Age, years / Bo3pacr, net 60.8+6.9 61.5+£7.5

DM duration, years / AnutensHocts Cll, net 5.8+4.9 6.4£3.9

Body mass index, kg/m? / ViHpekc Maccel Tena, Kr/m2 32.6+4.7 34.2+5.4

Waist size, cm / O6beM Tanuu, cm 107.2£2.5 106.8+8.4

Waist-to-hip ratio / OT/Ob 0.95%0.05 0.93%0.06

SBP. mmHg / CALl, MM pr.cT. 136.7+15.8 142£12.3

DBP. mm Hg / DAL, MM pr.cT. 81.7£6.9 84.5+10.9

SBP - systolic blood pressure, DBP - diastolic blood pressure

OT/Ob - oTHoLLeHve obbema Tanuu k obbemy benep; CALL - cucronndeckoe ALL; JAL - anactonnyeckoe AL
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Table 2. Macro- and microvascular complications and major

risk factors for atherosclerosis in type 2 DM patients

Tabnmua 2. Makpo- 1 MMKPOCOCYANCTbIE OCSTOXXHEHUS M OCHOBHbIE (haKTOpbl pUCKa Pa3BUTUSA aTepockiepo3a

y 6onbHbIX CL, 2 TMNa

Parameter / Mapametp Group 1 / Fpynna 1 Group 2 / Fpynna 2
(n=149) (n=12)
Macrovascular complications IHD, angina pectoris of II-Il Functional Class, %
MakpococyamncTble 0CNoXHeHA VBC, creHokapams HanpsxeHWs II-111 yHKLMOHanbHbIN knacc, % 15.3 18.2
History of M, % / UM B aHamHe3e, % 95 9.0
History of stroke, % / M B aHamHe3e, % 12.4 6.8
Macroangiopathy of lower limbs, %
MakpoaHronaTus HAXHUX KOHe4HoCTeN, % 333 41.0
Microvascular complications
MuKpoCoCyanCTble OCIOXHEHNS Retinopathy, % / PetHonatuis, % 29.3 33.2
Nephropathy, % / Hedponatus, % 53.3 54.6
Polyneuropathy, % / MonuHelponatis, % 713 71.2
1 degree arterial hypertension, % / AT 1 crenenu, % 5.4 6.0
2 degree arterial hypertension, % / AT 2 ctenenu, % 94.6 94.0
Dyslipidemia, type Il B, % / Oucnunuaemus |1 b tuna, % 100 100
Smoking, % / KypeHve, % 2.7 4.6
Family history of CVD, % / OTsirolLeHHbI ceMeltHblA aHaMHe3 o CC3, % 60 65

MI - myocardial infarction, CVD - cardiovascular diseases
M = nHdapkT Mrokapaa; MU — Mo3roBow uHcynsT; Al — apTepuanbHas runepToHs;

CC3 -cepaeyHo-cocyancTble 3aboneBaHms

Table 3. Dynamics of glucose and lipid metabolism indices

Tabnuua 3. iInHamuKa nokasaTenemn yrneBogHoro u AnnuaHoro obmexa

Parameter / Mapametp Group 1 / Tpynna 1 (n=149) Group 2 / Tpynna 2 (n=12)
Initially 6 months later Initially 6 months later
WexopHo Yepes 6 mec MexopHo Yepes 6 mec
HbAlc, % 7.0£1.0 6.6£0.8*** 7.4£1.5 8.3£1.8
TC, mmol/I / OXC, MMonb /1 6.60£1.10 4.65+0.80%** 6.4£0.9 5.6%1.2%*
TG, mmol/I' / TI, Mmonb/n 2.94+1.30 1.68+0.60%** 2.4£1.0 1.7£0.3%*
Target level of TC, n (%) / Lienesoit yposeHb OXC, n (%) 0 63(42.3) 0 0

HbAIc - glycated hemoglobin, TC - total cholesterol, TG - triglycerides
*#p<0.01, ***p<0.001 as compared to initial value in the same group

HbAIc — ranknpoBaHHbI remornobuH, OXC — obuumi xonectepyH, TT = TpUrAMLepUab

**p<0,01, ***p<0,001 no cpaBHEHMIO C UCXOAHBIM 3Ha4YeHUEM B TOW Xe rpynne

TC level (r=-0.2), uric acid (r=-0.2), C-reactive
protein (r=-0.2), HbAlc (r=-0.4), proteinuria (r=
-0.3) and positive correlation with ejection fraction
(r=+0.2), ankle-brachial index (r=+0.2).

Positive dynamics of EMVD in the type 2 diabetic pa-
tients on the atorvastastin therapy for 6 months was as-
sociated with target lipid levels achievement (Table 4).

EMVD increment in the diabetic patients who
had achieved target lipid levels in 6 months of the treat-
ment was significantly higher (p=0.001) as compared
with the one in the DM patients who did not receive
atorvastatin (Table 4). 38% of the diabetic patients who
had achieved target lipid levels, and 33% of the dia-
betics, who received atorvastatin but had not achieved
target lipid levels, restored endothelial vasoregulatory
function as opposed to the group of patients without
atorvastatin intake, in which EMVD was not restored

c ypoBHeM OXC (r=-0,2), Mo4eBoV kncnotbl (r=-0,2), C-pe-
aktmeHoro benka (r=-0,2), HbAlc (r=-0,4), npotemnHypun (r=
-0,3) v npsmMas koppensaums ¢ hpakumen eoibpoca (r=+0,2),
3HaYeHMeM NoabIKeYHo-nnevyeBoro nHaekca (r=+0,2).
MonoxuTtenbHas anHammka 3B y 6onbHbIx CI 2 Tvna Ha
(hoHe MpuMeHeHUs aTopBacTaTVHa B TedeHne 6 Mec Obina
conpsikeHa ¢ AOCTUXKEHEM LieNeBbIX YPOBHEN NMNL0B (Tabn 4).
Mpupoct 3B/ y 6onbHbix CL, HOCTUILMX LIeNEBbIX YPOB-
Hel NMNUOOB 4Yepe3 6 Mec Tepanuu, OblN 3HAYMMO Bblille
(p=0,001) B CpaBHEHMM C BENNUYNHOWN 3TOrO NokasaTtena y na-
umenToB ¢ C[1, He NonyYaBLIMX aTopsacTatvH (Tabn. 4).Y 38%
OonbHbix C[ Ha oHe OOCTVXEeHUs LeNeBbIX rokasaTtenen
nMMAoB 1 33% 6onbHbIX CL, NonyYaBLUMX aTOPBACTATUH, HO
He 0OCTUMLLMX LefleBbIX YyPOBHEN NMNMAOB, NPOX30LLMIa HOP-
Manm3aumsa Ba3operynsTopHon yHKUUN SHOOTeNUS, B OTNU-
Yiie OT rpynMbl NALMEHTOB, He MONYyYaBLUMX aTOPBACTaTVH, B KO-
TOpOW HopMmanusaumm 3B He BbisienieHo (Tabn. 4). BnvaHue
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Table 4. Comparison of endothelium-mediated vasodilation (EMVD) in type 2 diabetic patients depending on target lipid
levels achievement and atorvastatin intake
Tabnuua 4. CpaBHUTeNbHas XapaKTePUCTUKA IHAOTENMN3aBUCMMON BasoaunaTauum (33BM) y 6onbHbix CL, 2 TUna B 3aBUCK-
MOCTU OT JOCTUXEHUS LieNIeBbIX YPOBHEN NIMMNLOB U NpreMa aTopBacTaTUHA

Parameter / Mapametp Group 1 / Tpynna 1 Group 2 / Tpynna 2

Achievement of target No achievement of target (n=12)

lipid levels lipid levels
C [OCTV)KEHMEM LieNneBbIX Be3 BoCTIKEHWS LieneBbIX
YPOBHEN NUNNA0B YPOBHeN NN1A0B
(n=63) (n=86)

Initial EMVD, % / 33B[ ucxogHo, % 4.9£4.5 6.7£4.7 6.8£2.7
EMVD 6 months later, % / 33B[ 4epe3 6 mec, % 8.1£4.2%** 8.1£4.2%** 5.8+1.8***
AEMVD, % / A33B[1, % 3.143.0 2.042.8 -0.832.01"
Patients with restored EMVD, n (%)
MaLimeHTb ¢ HopManw3auyeit 33B[, n (%) 24 (38) 28(33) 0

**¥p<0.001 as compared to initial value in the same group; T11p<0.001 as compared to the patients of the group 1, who has achieved target lipid levels
**#p<0,001 no cpaBHEHMIO C MCXOLHBIM 3Hau4eHVieM B Tovt xe rpynne; T1p<0,001 no cpaBHeHVIO C naLeHTaMu rpynsl 1, AOCTUMLLVX LIENeBbIX YPOBHeN NMM1A08

(Table 4). The influence of atorvastatin treatment on
EMVD was more significant in the diabetic patients who
had achieved target lipid levels than in those who had
failed to do so. (Table 4). At comparable share of the
group 1 patients, who had achieved EMVD normal-
ization, EMVD increment was significantly higher in the
patients with target lipid levels (p=0.03).

We studied influence of type 2 DM duration on
EMVD after 6 months of the follow-up (Table 5). Ef-
fect of combined 6-month treatment with atorvas-
tatin on endothelial dysfunction was the most sig-
nificant in the patients with new-onset DM
(p=0.0001). EMVD indices were restored in majority
of the patients of this subgroup (56%). Being pre-
scribed in the same dose to the patients with 1-5 and
6-10 years of DM duration atorvastatin improved
EMVD (p=0.0001), but its normalization was re-
vealed in 42% and 35% of the patients, respectively.
The patients with diabetes duration of more than 10
years had also shown the improvement of EMVD on
the atorvastatin therapy (p=0.003), but normalization
of endothelial function was detected only in 15% of
the patients (Table 5).

Initial values of EMVD in patients with new-on-
set diabetes and diabetes of more than 10 years du-
ration differed significantly (p=0.001). EMVD values
achieved after atorvastatin treatment were also sig-
nificantly distinct in these groups of patients (p=0.005;
Table 5). The number of patients who had achieved
EMVD normalization was significantly higher in the
group of new-onset DM than in the group of >10
years of diabetes duration (x2=4.03; p=0.045).

To evaluate correlation between target lipid lev-
els and EMVD status in type 2 diabetic patients with
different duration of the disease we compared EMVD
indices in the patients with newly diagnosed diabetes
and diabetes of more than 10 years duration who had

Tepanuu C NpMMeHeHVeM aTopBacTaTHa Ha D3B/[1 y 6onbHbIX
CL, nocturwmx uenesbix ypOBHEW NTMNMAOB, BbILLe TaKOBOIO
npy OTCYTCTBUW LOCTUXKEHUS LENEBbIX YPOBHEW NMNMAOB
(Tabn. 4). Mpw conoctaBMMOW fore NaumMeHToB rpynnsl 1, 4o-
cTUrwnx Hopmanmsauuum 33B[, pa3Huua npupocta 3B oka-
3aacb 3Ha4YMO BblLe CPpeAM NALMEHTOB, AOCTUMLINX LENEBbIX
yposHen nunuaos (p=0,03).

3y4eHo BnnaHue anutensHoct C 2 Tvna Ha AMHaMKKy
3B/ 4epe3 6 Mec HabnoaeHNs (Tabn. 5). KomnnekcHas Tepanmg
C NPUMeHeHKeM aTopBacTaT1Ha B TedeHme 6 Mec npu CL 2 Tvna
C Lenblo koppekumm 13 okazanacb MakcMmManbHoO 3 hekTB-
HOW y OOMbHbIX C BrNepBble BbISBIEHHbIM 3aboneBaHnem
(p=0,0001). Y 6onblMHCTBa BOMbHbIX (56%) AaHHOW Nnof-
rpynnbl Tepanus No3sonuia Ao0UTbCS HopManmM3aLmm noka-
3atenen D3B[. JleyeHne aTopBaCTaTMHOM B TOM Xe A03€e y Na-
LUVeHToB ¢ gnutensHoctbio CL 1-5 net n 6-10 net ynyywmna
33B/[ (p=0,0001), HO Hopmanuzaums 3B, BbisiBReHa Y
42% 1 35% BOnbHbIX, COOTBETCTBEHHO. JleveHKe aTopBacTa-
TVHOM B TOW e [03€ NaumneHToB ¢ gnuTenbHocTbio CL > 10 net
Takxke ynydwmna 338/ (p=0,003), Ho HopManM3aLums dyHK-
LMW SHOOTENUs BbisBreHa Tonbko y 15% GonbHbix (Tabn. 5).

NcxopHble 3HadYeHna 23B y nauveHToB C BMepBble Bbl-
asneHHbiM CL, v onnTenbHOCTbIO 3aboneBaHnsa bonee 10 net
3Ha4YMMO pasznuyannce (p=0,001). MokaszaTeny 3B/ B 3TWX
rpynnax nauyeHToB, AOCTUIHYTbIE Ha (hOHe Tepanuny aTopBa-
CTaTMHOM, TakXe WUMenu 3Haudnmble pasnunyna (p=0,005;
Tabn. 5). Yncno 6onbHbIX, JOCTUMLMX HOpManu3aumn O3B/ B
rpynne c Bnepsble BbisiBNieHHbIM CL Obino 3Ha4MMo bonblie no
CpaBHeHWIO C TakoBbIM Mpu anuTensHoct CL 6onee 10 net
(x2=4,03; p=0,045). [Ins oLeHKM CBA3M LieNIeBbIX NOoKa3aTe-
nev nMnuaoB ¢ coctosiHem 3By 6onbHbIx CI 2 Trna ¢ pas-
NNYHOW ANNTENbHOCTLIO 3a00MeBaHMs CPaBHWIIM Noka3aTenm
33B/ npw Bnepsbie BbiseneHHoM C v CI, AnntenbHoCTbio 60-
nee 10 neT y NaUMEHTOB, OOCTUMLUVX LIENEBbIX YPOBHEW NUNINO0B
yepes 6 Mec Tepanum aTopBacTaTMHOM. B obenx rpynnax ot-
MeYeHO 3Haunmoe yeennyeHne D3B[, Gonee BbipaxkeHHoe y
DonbHbIX C Brnepsble BbiaBineHHbIM CI (¢ 8,3+4,8% A0
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Table 5. Dynamics of endothelium-mediated vasodilation (EMVD) in type 2 diabetic patients with different disease duration
after 6 months of combined treatment with atorvastatin
Tabnuua 5. AnHamuKa s3HpOTeNMn3aBUCMMON BasogmnaTtauum (33BM) y 6onbHbix CL, 2 TMNa ¢ pa3nmMyYHON ANTENbHOCTBIO
3aboneBaHuUs Yepes 6 Mec KOMMIEKCHOW Tepanum C NpuMeHeHeM aTopBacTaTUHa

Parameter / Mapametp Diabetes duration / AHamHecTM4eckas AnuTenbHocTb CJi
Newly diagnosed 1-5 6-10 >10
BrepBble BbIsBNEHHbIV  Yyears/neT years/net years/net
Initial EMVD, % / 33B[ ucxogHo, % 8.3t4.2 49456 5.0£5.2 42455
EMVD 6 months later, % / 33BL 4epe3 6 mec, % 10.4£3.7*** 8.34£4.7%%% 8245 1% 5045 grrxtt
Patients with restored EMVD, n (%) / MauueHTsl ¢ Hopmanu3aunen 33BM, n (%) 10 (56) 25 (42) 11(35) 6 (15)

***0<0.001 as compared to initial value; T1p<0.01 as compared to the patients with newly diagnosed diabetes
***¥p<0,001 no cpaBHEHMIO C UCXOLHBIM 3HayeHvieM; TTp<0,01 no cpaBHEHMIO C NaLMeHTamy C BriepBble BbiABReHHbIM C[l

achieved target lipid levels after the 6-month of ator-
vastatin therapy. Both groups demonstrated signifi-
cant increase in EMVD which was more evident in the
new-onset diabetic patients (from 8.3+4.8% to
9.8+4.0%; p=0.001) as compared with the patients
with diabetes duration of more than 10 years (from
5.3+3.5t07.6+3.3%; p=0.001). At achievement
of target lipid levels after the 6-month treatment EMVD
was restored in 50% of the new-onset diabetic pa-
tients and only in 15% of the patients with more than
10-year duration of diabetes (x2=13.401; p=0.001).

Discussion

Evaluation of brachial artery EMVD in dynamics for
over then 6 months of follow-up has allowed to es-
timate the influence of combined therapy with ator-
vastatin on endothelial function in type 2 diabetic pa-
tients with different duration of the disease. The
study has proved possibility of EMVD improvement in
patients with long-term type 2 diabetes, as combined
treatment with atorvastatin plays an important role at
advanced stages of atherosclerosis in patients with the
long-term disease. If not treated EMVD disorders re-
sult in vessel spasm, formation and subsequent rup-
ture of atherosdlerotic plaque. Combined treatment with
atorvastatin in patients with long-term type 2 DM im-
proved EMVD, but its effect was insufficient. Currently
there are not enough scientific researches devoted to
evaluation of influence of diabetes duration on EMVD
in patients receiving atorvastatin. Low influence of ator-
vastatin on EMVD in diabetics in the DALI study may
probably be explained by significant disease duration
(11.5 years) in the group of follow-up [7].

The importance of target lipid levels achievement
in prediction of EMVD normalization in type 2 dia-
betic patients with dyslipidemia is still understudied.
In our study repeated assessment of EMVD in type
2 diabetic patients who had achieved target lipid lev-
els at intensive atorvastatin treatment, revealed im-
provement of endothelial vasoregulatory function af-
ter 6 months of the follow-up. Short-term follow-up

9,8+4,0%; p=0,001) No CpaBHEHWMIO C NALMEHTAMM, UMEBLLM-
MU gnuntensHocTb CI1 6onee 10 net (¢ 5,3+3,5 00 7,6+3,3%;
p=0,001). Mpu DOCTUXKEHNN Yepe3 6 MeC TeHeHUs LENEeBbIX YPOB-
Hewn NUNnaoB HopManu3auns 3B/ Habnoganack y 50% Oonb-
HbIX C BrepBble BbifiBieHHbIM C[ 1 Tonbko y 15% naLmeHToB ¢
anutensHocTbio CI 6onee 10 net (x2=13,401; p=0,001).

OOGcyxaeHue

B maHHOM nccneqoBaHWM AMHAMMYeCcKoe UccnepoBaHme 33B]]
nne4yesou apTepun Yepes 6 Mec HaboaeHWs NO3BONWIO oLe-
HWTb BANSIHME KOMIMNEKCHOW Tepanuim C BKIIOYEHWEM aTOpBa-
CTaTVHa Ha Ba30peryfisTopHyo MyHKLMIO HOO0TENVS Y OOMbHbIX
Cl 2 Tina ¢ pa3nnyYHOM NPOAOIXKMUTENILHOCTbIO 3a00NeBaHNS.
VccnenoBaHMe [loka3ano BO3MOXHOCTb yNyyileHus 3B y 6onb-
HbIX C NPOAOMXUTENbHbIM CcpokoM CI 2 Tuna, Tak Kak KOM-
nfekcHasa Tepanusa C NpUMeHeHMeM aTopBacTaTUHa Urpaet
BaXKHYIO POSib U Ha MO3AHUX CTaAuaX pa3BUTUS aTePOCKIEPO-
3a y OOJbHbIX C AJIUTENTbHO TekyLLMM 3aboneBaHuem. Hapyuue-
Hue D3B/] B OTCyTCTBME Tepanum CnocobCTBYET Cra3My cocyaa,
Pa3BUTUIO U B JaNbHEMLLEM Pa3pbiBY aTEPOCKIIEPOTMHECKOM
onawky. KomnnekcHas Tepanms C npriMeHeHnem aTopBactaT1Ha
y 6onbHbIx C[] 2 TMNa C AnnTenbHbIM aHaMHe30M 3aboneBaHus
ynyywmna 33B[, HO MMena HeBbICOKYIO 3(PheKTMBHOCTL. B Ha-
cTosiLee BpeMs Hay4HbIX MCCIe00BaHNM, OTPaXKaoLWMX BNNS-
Hue onuTensHocT CI Ha 23B[0 y 6onbHbix CL 2 TMna, nony-
YaloLWMX aTopBacCTaTUH, HeOOoCTaTo4HO. Hu3kasa sddekTnB-
HOCTb BNNSIHMA aTopBacTaTMHa Ha D3B[ y 6onbHbix C B 1C-
cnepoBaHny DAL, BO3MOXHO, 0OBbACHASTCA MMEHHO 3Ha4yu-
TEeNbHOW MPOAOKNTENbHOCTLIO 3aboneBaHuns (11,5 net) B
rpynne Habnogenus [7].

Mano n3y4yeHHOM SBAAETCH PONb AOCTUXEHUS LIENEBLIX NO-
KasaTenen NUNAOB B MPOrHO3MPOBAaHNM HOpManu3aumm 3B
y 6onbHbix C] 2 TMNa C gucnunuaemment. B Hawem mccneno-
BaHMM AMHaMuM4eckoe nccnenoBaHue 33BM y 6onbHbix CL 2
TnNa, AOCTUTLLIMX LIeNEBbIX YPOBHEN NNMMAOB Ha POHE aKTNB-
HOWM Tepanunuy aTOpBaCTaTMHOM, MO3BONMIIO BbISBUTD Yy4dLUeHne
Ba30PErynsaTopHON MyHKUMN SHAOTENNM Yepe3 6 Mec Habnto-
JleHns. BeposiTHO, KOPOTKMM CPOKOM HabmiogeHus (4 Hefl,) MOX-
HO OO BACHUTL OTCYTCTBME BNUAHMSA aTOpBacTaTMHa Ha D3B/ Ha
hoHe O0CTUXeHWS LieneBbiX YpoBHEN NMninaoBs y 6onbHbix CL
2 Tmna [8].
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(4 weeks) is a probable reason for the absence of
atorvastatin effect on EMVD in type 2 diabetic pa-
tients who had achieved target lipid levels [8].

Achievement of target lipid levels at atorvastatin
treatment benefits endothelial vasoregulatory function.
Influence of combined therapy with atorvastatin is ex-
pressed most in early stages of type 2 DM and it de-
creases in later stages due to exhaustion and destruction
of endothelial cells at the disease progression. Evalu-
ation of endothelial function in early stages of type 2
DM, search for best options for therapeutic correction
of revealed disorders, including intensive lipid-lowering
treatment with target lipid levels achievement, are most
challenging in prevention and treatment of macrovas-
cular complications in such patients. Being a key com-
ponent of atherogenesis and macrovascular compli-
cations in type 2 DM endothelial dysfunction needs ear-
ly diagnostics and new paradigms for treatment.

Conclusion

So, endothelial vasoregulatory dysfunction in
type 2 diabetic patients can already be seen at the stage
of the disease detection, while increase in the disease
duration leads to significant loss of the endothelial func-
tion. Addition of atorvastatin 20 mg/day to glucose-
lowering and antihypertensive treatment promoted
recovery of endothelial vasoregulatory function in new-
onset type 2 diabetic patients. At increase of diabetes
duration efficacy of endothelial function correction re-
duces. Patients with the newly diagnosed disease and
target lipid levels revealed the maximal effect of the
treatment: recovery of endothelial function was
achieved in a half of the patients.

Disclosures. All authors have not disclosed po-
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this paper.
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4eCKMX BO3MOXHOCTEW BbIBNEHHbIX HaPYLLEHWI, B TOM Y/ aK-
TUBHad rMnonunnaemMmyeckas Tepanms ¢ JOCTUXKEHMEM LieneBbIX
YyPOBHeN NUNMAOB, SBNSIOTCS Hambonee nepcnekTMBHbIMK B
npenynpeXaeHUn 1 neYeHn MakpoCoCyANCTbIX OCTOXHEHNN Y
LLaHHOW rpynnbl OonbHbIX. DHAOTeNManbHas AUcdyHKums npm CI,
2 Tna, ABNIAACH KIIO4YEBbIM 3BEHOM aTeporeHesa 1 pasBUTLA Mak-
POCOCYANCTbIX OCIIOXHEHWI, TPpeDyeT paHHen AMarHOCTUKA 1 HO-
BbIX MOAXOLOB K Teparnuu.

3aknoyeHue

TakM 0DOpa3oM, HapyLLeHVe Ba30peryNisTOPHOM hyHKLMM SH-
notenus y naumerTos ¢ C[1 2 TMna HabnoJaeTcs yke Ha dTane Bbl-
SIBNEeHNs 3aboneBaHns, a yBenm4eHme ero NpoaonKnTenbHOCTH
NPUBOAMT K 3HA4YUTENbHOW MoTepe dyHKUMM SHAOTenns. Ha-
3Ha4eHKe atopBacTaTiHa B fo3e 20 Mr/cyT LOMOMHNTENBHO K aH-
TMONAbETUYECKOM U aHTUIMMNEPTEH3VBHOW Tepaninn cnocob-
CTBOBAJI0 BOCCTAHOBIIEHMIO Ba30PEryNaTOPHOM (DYHKLMM SHAO-
Tenuns 6onbHbIx CL 2 TMna C BrepBble BbisBIEeHHbIM 3a00neBaHNEM.
C yBenuyenviem gnutenbHocT CL1 3 dekTMBHOCTL KOppeKL
Ba30PerynsaTopHoM YHKUWW SHOOTENUS CHUXaeTca. Makcn-
ManbHbIN 3hheKT NPOBOAVMOM Tepanmm oTMeYdeH y DonbHbIX C
BMepBble BbISB/IEHHbIM 3a00NeBaHVEM U LIENEBBIMM NMOKa3aTeNsMm
NMAMOOB: Yy NOMOBVHbBI MALMEHTOB AaHHOW MPyNMbl LOCTUIHYTa HOP-
Manu3aumsa yHKUMM SHOO0TENVS.

KoHMNUKT nHTepecoB. Bce aBTOpbI 3aaBnsa0T 06 OTCYT-
CTBUW MOTEeHLMaNbHOro KoHMNMKTa UHTEPECoB, TpebyioLero

PaCKPbITUA B JAHHOW CTaTbe.

y 6ONbHbIX CaxapHbIM )J,VlaﬁeTOM, nony4asLwmnx KOMﬁMHVIpOBaHHyIO AHTUrMNePTeH3MBHYIO Tepanuio.
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