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AVNABETUYECKAS HEDPOMATUS U <HEMAS» ULLEMAS
MUOKAPAA Y BOAbHbIX C BECCUMINTOMHBIM
CAXAPHbIM AUABETOM 2-ro TUMNA

DIABETIC NEPHROPATHY AND SILENT MYOCARDIAL
ISCHEMIA IN ASYMPTOMATIC TYPE 2
DIABETIC PATIENTS

Pe3iome. Lenb: BbIIBUTL «HEMYIO» ULLIEMUIO MrOKapaa
y 60J1bHbIX C GBECCUMMITOMHBIM CaxapHbIM AnabeToMm 2-ro
™na ¢ MyuKpoasabbymuHypuer nim 6e3 Hee. O603HaYUTb
BaXHOCTb MUKPOAsIbOYMUHYPUN KaK MapKepa pasBuTus
CcepAeyHO-COoCYANCTLIX OCJIOXHEHWI caxapHoro anabera.
MeTopasi: B iccnenoBaHue 6bl0 BKo4yeHo 40 naumeHToB
¢ 6eccUMTOMHbIM TEYEHNEM caxapHoro auabera 2-ro
TMNa. Y4acTHyKM Obliiv pacrpeneneHbl Ha 2 rpynribl B 3aBu-
CUMOCTU OT HASINYUNSI MUKPOaTILOYyMuHypum: 20 naumeHToB
C MuKpoasibOymuHypueri B | rpyrne (12 MyXyuH n 8 XeH-
WwmH; cpeaHuii Bodpact 52,0 + 8,5 roga) n 20 naumeHToB
6e3 naHHowi natonorvm Bo Il rpynne (14 MyxynH n 6 XeH-
WmH; cpeaHui Bo3pact 52,0 + 7,6 roaa). s BbiBAEHVS
nwemuy 6bina nposeneHa rnpoba Cc Harpy3Kow, orpaHu-
YEeHHOU rosiBJIEHNEM CUMIMNTOMOB. Pe3ynbrartsi: B | rpyri-
ney 7 nuu (35 %) bbina BoisiBAeHa «Hemasi» LLeMUs MUO-
kapga (y 5 — ripv BbICOKOU Harpyske, y 2 — npuvl HU3KOM);
Bo Il rpynine y 2 60/1bHbIX Oblsia 0OHapPyXeHa «Hemasi» uie-
must Mrokapaa (o ogHOMY CJ1yHato rpuvi BbICOKOV Y HU3KOM
Harpyske COOTBETCTBEHHO). BbiBOAbI: pacripoCTpaHeH-
HOCTb «HEMOW» ULLEeMU MUOoKapaa y 60JIbHbIX caxapHbIM
AnabeTom 2-ro Tuna ¢ 6ecCUMTOMHbIM TEYEHNEM C MU-
KpoasibOymuHypuer n 6e3 Hee cocTaBuia COOTBETCTBEH-
HO 35 1 10 %. Y naumeHToB C caxapHbIM AnabeTom 2-ro
TYNa Aaxe rpu BbICOKOV Harpy3ke niemMmns Mmokapaa Mo-
XET npoTekaTb 6eCCUMMTOMHO.

KnroyeBble cnoBa: caxapHbii gnabet 2-ro tuna, «He-
masi» uemusi Mmokapaa, npoba c Harpy3Kou.

Summary. Objectives:todetectsilentmyocardial
ischemia (SMI) in asymptomatic type 2 diabetic
patients with or without microalbuminuria, and the
importance of microalbuminuria as a predictor for
diabetic cardiovascular complications. Methods:
forty asymptomatic patients with type 2 diabetes
were included in this study. The patients were
divided into two groups as regard the presence
of microalbuminuria: group | of twenty patients
(12 males, 8 females, with a mean age of 52.0 +
+ 8.5 years) with microalbuminuria and group
Il of twenty patients (14 males and 6 females,
with a mean age of 52.0 + 7.6 years) without
microalbuminuria. A maximum symptom-limited
treadmill exercise test was used to detect silent
ischemia. Results: in group |, 7 patients (35 %)
had SMI, with 5 patients showing SMI at higher
work load and 2 at low work load. In group Il, 2
patients (10 %) showed SMI, one at high load and
another at low load. Conclusions: the prevalence
of SMI in asymptomatic microalbuminuric and
normoalbuminuric type 2 diabetic patients
were 35 and 10 % respectively. Even with a
maximum exercise, myocardial ischemia might
be completely asymptomatic in type 2 diabetic
patients.

Key words: type 2 diabetes mellitus, silent myocardial
ischemia, treadmill exercise test.
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BeBepeHue

HNuabernueckas Hedponatust (IAH) sBasieTcss BaxHOM
MPUYMHOI 3a00JIeBAEMOCTH U CMEPTHOCTH, a TaKXe CaMoii
pacrpocTpaHeHHON TPUYMHOM Pa3BUTHSI TEPMUHATBHOI cTa-
JIUY TIOYEYHOM HETOCTATOUHOCTH Y OOJIbHBIX B pa3BUBAIOIINX-
cs crpaHax [1]. OgHako He y BceX OOJIbHBIX caXapHBIM Auade-
ToM (CJ]I) pa3BUBAIOTCS Cepbe3HbIE OCIOKHEHUS CO CTOPOHBI
MoYex.

Mukpoansoymunypust (MAY) onpenensieTcst Ipyu ypoOB-
He 2KcKkpeuuu anpdymmHa ¢ Mouoit 30—300 mr/cyt (20—
200 MKT/MWH) ¥ pa3BUBaeTCsI BCJIEACTBUE KJIYOOUKOBOI T'M-
nepUIbTPAllMM U TOBBIIIEHHOTO KJIYOOUKOBOTO JaBJIECHUS
[2]. MAY nipu CJI 2-ro Tuma CBUAETEIbCTBYET O CKIOHHOCTHU
K Pa3BUTHUIO TTPOTPECCUBHOTO 3a00JIeBaHUS TTOYEK, a TaKXKe
yKa3bIBaeT Ha MPeApacoiOKeHHOCTh K CepAeYHO-COCYIM-
cteiM 3a0oneBaHuSIM (CC3). OcnoXHEHUSI CO CTOPOHBI IT0-
yek npu CJI 2-ro Tvma mporpeccupyloT Tak Xe, KaK U Mpu
CI 1-ro tuna [3].

PaznuuaroTr aBe GOpMBI «HEMOIi» HILIEMHU MUOKapIa
(HUM). IlepBas u MeHee pacnpocTpaHeHHasi popma, u3-
BECTHasl KakK «Hemasi» uiemusi [ Tumna, BctpeyaeTcs y naum-
eHTOB Cc uieMudeckoit 6onesnnto cepaua (MBC) 6e3 cre-
HOKapauu.

Bropas, 6onee pacrpoctpaneHHas popMma («HeMasT» UIIe-
mug 1l Thna) HaGmiomaeTcs y JIMII ¢ OOBIYHBIMM (hopMaMu
XPOHMYECKON CTaOMIBbHON CTEHOKApAWMM, HECTaOWILHON U
CIIOHTaHHOI CTeHOKapaueil. ¥ naHHOM KaTeropuu maiyeHTOB
CIyYaloTCsl 3MU30/bl MIIEMHH, KOTOPbIE COIMPOBOXKIAIOTCS
olnyleHrueM nuckoMmdopTa B rpyau, HO 6e3 6oiu [2].

He3aBrCUMO OT TOro, Kakue MeXaHU3Mbl 3aJeiiCTBOBAHbI
MpU «HEMOK» WIIEMMU, Pa3yMHO TPEINOJOXUTh, YTO OHa
OYEHb MMOX0XKa Ha CUMIITOMaTUYECKYIO UIIEMHUIO, U, COOTBET-
CTBEHHO, TMarHOCTHKA U BeICHUE UX JOJKHBI OBITh OMMHAKO-
BBIMU, UCXOJISI U3 TAaHHBIX KOPOHAPHOI aHTHOTpaduu 1 peBa-
cKynsipu3anuu [4].

bonee Bcero o0bsicHuth cBs13b MAY 1 UBC MoryT Takue
dakTophl, Kak dHAOTEIUATbHAS AUCHYHKIMS, apTepuaib-
Hasl TUMEPTEH3Us, NUCIUNUAEMUS, UHCYJIUHOPE3UCTEHT-
HOCTb, KypeHHUe [5], TumeproMoucTenHeMust u np. [6—8].
Kpome Toro, rumeprpocdust JIeBOro Xejayaouka, KoTopas
pa3BuBaeTcsl oHOI U3 nepBbIX Nipu JIH, sBaseTCs He3aBu-
CUMbIM (haKTOPOM pUCKa UIIEMUU MUOKApJa U BHE3AITHOMI
cmeptu [9].

CC3 gpnsiorcs Beayleid mpuunHoi cMmeptu y aui ¢ CJI
2-ro tuma [10]. [Ipu CJI 6onee pacrnpoctpaneHa MBC. Ona
HOCHUT 9KCTEHCUBHBIN (P y3HBIN XapakTep. ¥ JIull, cTpaaa-
torux CJI, OTHOCUTEIbHBII PUCK Pa3BUTUSI OCTPOTO MHpap-
kTa Muokapaa (MM) Beiie — Ha 50 % y myxxuuH 1 Ha 150 % y
JKeHIIMH, Torna Kak npu MBC y 6osnbHbix C/I Bo3pacTtaet puck
BHE3aITHOM CMepTH M B oTHajeHHOM nepuone [11-13]. Yka-
3aHHBIC (DAKTHI JIOJDKHBI 3aCTaBUTh MPAKTUKYIOIINX Bpadeit
0oJiee CEpbe3HO OTHECTUCHh K PAHHEMY BBISIBJIEHUIO «HEMOIi»
WIIEMUW MHMOKapaa, YTOObI MPeIOTBPATUTh TPAarM4ecKue Co-
OBITUSI.

Ileapro Hamiero MccaeqOBaHMS ObLIO BBISIBUTH «HEMYIO»
UIIeMUI0 MUoKapaa npu 6eccumnroMHoM CJ/I 2-ro Tuma mpu
HaJIW4uu Wiad OoTcyTcTBUM MAY, a TakKe oIpeneiuTh Bax-
HocTb MAY Kak Mapkepa pa3BUTUSI TMA0ETUUECKMX OCTOKHE-
HUIi CO CTOPOHBI CEPIEYHO-COCYIUCTOM CUCTEMBI.

Infroduction

Diabetic nephropathy (DN) is an important cause
of morbidity and mortality and is among the most
common causes of end stage renal failure (ESRF)
in developed countries [1]. However, not all patients
with diabetes develop serious renal complications.

Microalbuminuria (MA) is defined as urinary
albumin excretion rate of 30—300 mg/24 hours
(20—200 microgram/minute), and results from glo-
merular hyperfiltration and elevated intraglomeru-
lar pressure [2]. Microalbuminuria in non-insulin
dependant diabetes mellitus (NIDDM) reflects an
underlying predisposition to developing progres-
sive kidney disease as well as serving as a marker
of predilection for generalized cardiovascular dis-
ease. The progression of the renal complications in
NIDDM generally follows the same course as for
insulin dependant diabetes mellitus (IDDM) [3].

Two forms of silent myocardial ischemia are recog-
nized. The first and less common form, designated type
[ silent ischemia, occurs in patients with obstructive
coronary artery disease (CAD), who do not experience
angina at any time.

The second and much more frequent form, desig-
nated type Il silent ischemia, occurs in patients with the
usual forms of chronic stable angina, unstable angina,
and Prinzmetal’s angina. These patients exhibit some
episodes of ischemia associated with chest discomfort
and others without pain [2].

Irrespective of the mechanism(s) responsible for si-
lent ischemia, it is reasonable to assume that asymptom-
atic ischemia has a significance similar to symptomatic
ischemia and that their diagnosis and management with
respect to coronary angiography and revascularization
should be similar [4].

The possible explanations for the association of mi-
croalbuminuria with (CVD) are more or less related to the
following factors, endothelial dysfunction, hypertension,
dyslipidemia, insulin resistance, smoking [5], hyperhomo-
cysteinemia [6, 7] and advanced glycated proteins [8]. In
addition, left ventricular hypertrophy, which occurs early in
the course of diabetic nephropathy, is an independent risk
factor for myocardial ischemia and sudden death [9].

Cardiovascular disease (CVD) is a leading cause of
death among individuals with type 2 diabetes [10]. Coro-
nary artery disease is more common in diabetes and is
more extensive and diffuse. Relative risk of acute myo-
cardial infarction is (50 %) higher in diabetic males and
150 % more in diabetic females, therefore coronary ar-
tery disease in diabetic patient is associated with increase
immediate and long term morality [11—13]. These facts
should make the clinicians more serious about early de-
tection of silent myocardial ischemia in an attempt to
abort any sudden or hidden catastrophic events.

Our study aimed to detect silent myocardial ischemia
(SMI) in asymptomatic type 2 diabetic patients with or
without microalbuminuria, and the importance of mi-
croalbuminuria as a predictor for diabetic cardiovascular
complications.
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MaTtepuaAbl U METOAbI UCCAEAOBAHUS

IMameHTHl OBUIM pacmpeneeHbl Ha JBE TPYIIbI B 3a-
BUCUMOCTH OT Hammuusg MAY: 1 rpynma Bkiatouana 20 ma-
nueHToB (12 MyX4uH, 8 XXeHIINH; CpeaHnii Bo3pact 52,0 +
* 8,5 roga) ¢ MAY, Bo Il rpynmy Bouumn 20 6oapHBIX (14
MYX4MH, 6 XeHIIUH; cpeauuit Bospact 52,0 = 7,6 roma) ¢
MAY. IlauueHTs mojaydyaad MEIULMNHCKYIO IIOMOIIb I10 10~
BOJlY «<HEMOM» UILIEMUY MUOKApPJa B YHUBEPCUTETCKOM KJIU-
Huke «Matb Tepesa», 6onbHuIle Hygeia, TuarHocTuYecKux
ueHtpax IKEDA-Euromedica u Med.al B TeueHue nepuojaa
¢ ceHntsiops 2010 mo aBryct 2011 r. [TepopanbHbie caxapo-
CHMXaloIIIMe MpernapaTel NpruHuManu 15 naimeHTos ¢ MAY
un 18 nuir 6e3 JaHHOTO OTKJIOHEHUSs, 5 O0oNbHBIX ¢ MAY n
2 6e3 MAY Ttonbko cobmonanu nuety. M3 mcciaenoBaHus
WUCKJTIOYAJIUCh JIMIla C HEKOHTPOJIUPYEMON TUIEePTINKe-
MUEM, 3aCTOMHON cepIeyHOll HeIOCTaTOYHOCThIO, MH(PEeK-
LHMEH MOYEINOJOBON CHUCTEMBbI, C TMOBBILIEHHOW TeMmIepa-
Typoil u 6epeMeHHble. Hu y KOro u3 mamueHTOB He ObLIO
00Hapy>XeHO CUMIITOMOB 3a00JieBaHUs, Y BCEX OTMeYaaach
HopMasibHast DKI' B mokoe u He ObLIO MPOTUBOTIOKA3aHU I K
nposeaeHnio DKI ¢ Harpy3koii.

TinaTtenbHO U3yyanach UCTOPUS OOJIE3HU KAaXIOTro Ma-
1IMeHTa. 3aTeM TNPOBOAUJIOCH OoJjiee neTaqbHOe oOCiIeno-
BaHUE, TIPU 3TOM 0co00O€ BHUMaHUE YIESII0Ch cepiaey-
HO-cocyaucTtoil cucreme. Kaxaplit yyacTHUK MPOXOIUIT
JlabopaTopHOE McclieloBaHUe, KOTOPOE BKJII0YaIo onpeae-
JIeHUEe YPOBHS TJIIOKO3bl B KPOBM HATOLIAK, XOJIECTEPUHA,
YPOBEHb JIMIONPOTEUHOB BbICOKOI miaoTHocTtu (JITIBIT),
JUnonpoTeuHoB HU3KoM miotHocTtu (JITITHIT), Tpurauue-
PUIOB; TaKXe MpoBoauIu peHTreHorpaduto, DKI, obuimit
aHaJM3 MOYM W OIpeAessiId COOTHOUIeHWEe albOyMuH/
KpEeaTMHUH C TPUMEHEHUEM KOJOPUMETPHUUECKOTO MeTo1a
(OpOMKPE30JIOBbIN 3€JIeHbI peakKTUB) C OIpeaeIeHHbBIMU
MOIN(PUKALIASIMHA.

[nsa mpoBegeHUs MpoObI ¢ ITO3MPOBAHHON (PU3NIECKON
Harpy3Koi Ha 0eroBoil TOpPOXKe (TPeAMWI-TECT) A0 MOSIBIE-
HUS CUMIITOMOB, OTPaHWYMBAIOLIMX HATPY3KY (110 MPOTOKOTY
Bbpioca), ObLI0 MOIYyYeHO MUCbMEHHOE Corlacue OT KaxkKaoro
yYacTHUKa MccienoBaHus. YacToTy cepaeyHbIX COKpalleHU I
U apTepualibHoe AaBieHue (AJl) onpeaessiiv B KOHIIE KXo
cTaauu U Kaxabie 2 MuH 10 10-i1 MUHYTHI B BOCCTAHOBUTEb-
HbII iepuoj. [urnoreH3us orpeaessiach MpyU CHUXKEHUN CU-
cronmuueckoro AJl Ha 10 mm pt.cT. [3] 1 Goee OTHOCUTENIBHO
noxa3zaTess B rmokoe [13].

IIpuznakamu nmemun Ha DKI mpu cTpecc-TecTe IBISIOT-
cs1 TOpu30HTaJIbHas aemnpeccus cermeHTa ST Ha 1 MM 1 HIKe
M KOocoHMcxosiee cmenieHue cerMmenTa ST Ha 1,5 MM OTHO-
cuTesbHO Touku J [14].

ITpoGa ¢ Harpy3koii ¢ TpUMEHEHWEM TpeAMUIIA CUUTAIACh
MOJIOXUTEIBHOM TPU HU3KOW U BBICOKOW Harpyske, ecjii OT-
KJIOHEHUST HaOJII0JaIMCh Ha BTOPOI WJIW TPEThel M CIIeAyIo-
IIKXX CTaJUsIX COOTBETCTBEHHO. HopMasibHbIMU TIOKa3aTesi-
MU COOTHONICHUS aTbOYMUH/KPEaTUHUH CUUTAIUCH YPOBHU
< 2,5 Mr anpOyMuHa/MOJIb KpeaTUHWHA Y MYX4YUH U
< 4,5 mr/monb y xkeHiinH. [Tokasatenu Bbie 30 Mr/Mojib
paccMaTpuBaUCh Kak mpu3Haku MAY.

CraTUCTUYECKMIT aHaI13 ObLI MPOBENeH C IIPUMEHEHUEM
t-tecta CTblOJIEHTa U TecTa y°. JlaHHBIEC CYUTATIUCH TOCTOBEP-
Hbeimu ipu p < 0,05.

Patients and Methods

The patients were divided into two groups
as regard the presence of microalbuminuria:
group I of twenty patients (12 males, 8 females,
with a mean age of 52.0 £ 8.5 years) with mi-
croalbuminuria and group II of twenty patients
(14 males and 6 females, with a mean age of
52.0 £ 7.6 years) without microalbuminuria. The
patients were attended or admitted at University
Hospital Center Mother Teresa, Hygeia Hospi-
tal, Diagnostic Center IKEDA-Euromedica and
Diagnostic Center Med.al during the period Sep-
tember 2010 — August 2011 for silent myocardial
ischemia. Fifteen patients with MA were on oral
hypoglycemic agents and 5 on diet alone, while
18 normoalbuminuric patients were on oral hy-
poglycemic agents and 2 patients on diet therapy.
Patients with uncontrolled hyperglycemia, con-
gestive heart failure, urinary tract infection, fe-
ver and pregnant women were excluded from the
study. All the patients were asymptomatic, with
normal resting ECG and had no contraindica-
tions for exercise stress test.

A detailed medical history was taken and prop-
er clinical examination with particular attention
to the cardiovascular system was performed for
every patient. Laboratory investigations in the
form of: fasting blood glucose (mg/dl), fasting
cholesterol, high density lipoprotein (HDL) in
mg/dl, low density lipoprotein (LDL) in mg/dl,
fasting triglycerides, chest X-ray, ECG, urine ex-
amination, and fasting urine sample to measure
albumin creatinine ratio by using bromocresol
Green method with some modifications, was done
for every patient.

An informed written consent was obtained from
each patient before performing a maximum symp-
tom-limited Treadmill Exercise Test (TET) accord-
ing to Bruce protocol. Heart rate and blood pressure
were measured at the end of each stage and every 2
minutes up to 10 minutes during the recovery phase.
Hypotension was considered if there was a decrease
in systolic blood pressure [3] 10 mmHg or below the
rest value [13].

An ischemic ECG response to exercise test was de-
fined as at least ] mm horizontal ST segment depression
and 1.5 mm down sloping ST segment depression mea-
sured at the J point [14].

Treadmill exercise test was considered positive at
low and high work load, if the abnormalities appear
in the first 2 stages or the 3rd and subsequent stages
respectively. The normal value for albumin/creati-
nine ratio is < 2.5 mg albumin/mmol creatinine in
males and < 4.5 mg/mmol in females. Above these
values and up to 30 mg/mmol is considered as micro-
albuminuric range.

Statistical analysis was done by using a student’s
t-test and Chi-square test. Significance was taken for
p <0.05.
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Pe3YAbTGTbI NCCAeAOBOHUSA
M nx obCcyxxaeHue

Hccnenosanue npoBoausiock ¢ yuactueM 40 Jiull, KOTOpble
ObLIM pacripesiesieHbl paBHOMepHO (110 20 B KaX10¥ TpyTine) B
3aBUCUMOCTH OT Hamnuust MAY.

Wcxonnasa xapakrepuctuka nauueHToB ¢ MAY u 6e3 Hee
npencrasieHa B Ta0J. 1.

CpeaHuii BO3pacT MallMeHTOB B KaXIOW Tpymiie ObLT COo-
nocraBuM. OnHako B | rpyrme oTMmedanuch 0oJiee BHICOKHME
rnokasateyiv (C pa3HMIEl OT TOCTOBEPHON 10 BbICOKOIOCTO-
BEpHOI1) Mo TakuM TapameTrpam: juiutesbHocTh CJI, ypoBeHb
[JIIOKO3bI HATOIIIAK, OOIIETO XOJeCTepUHA U JUACTOIUYECKOe
AJl B monoxenuu jexa. Conepxanue JITTBIT 6b110 BbIle (He-
noctoBepHo) Bo I rpynine. Yposens JITTHIT u Tpurnuuepunon
OBLT HEAOCTOBEPHO Oobie B I rpyme.

B Tabn. 2 mpencraBieHbl CpaBHUTEIbHBIE HAHHBIE IBYX
TPYIII OTHOCUTEJIbHO (baKTOpPOB pucka u ociaoxHeHuit CJI
2-TO0 TUMA.

B obeunx rpynmnax nokasareau apTepyuagbHON IMITEPTEH3UU
(AT’), cratyca KypeHusi u ceMmeitHoro anamHe3a no CJI ObLu
cornoctaBuMbl. OgHako B I rpyrre oTMeuanuch 6ojiee BHICOKUE
rnokasareyiu (OT IOCTOBEPHOH J0 BbICOKOJOCTOBEPHOI pa3HU-
11b1) IuadbeTuyeckoi pernHonaruu (JIP) u ankoronunsma.

Results and Discussion

The study included 40 patients, 20 each for micro-
albuminuria (group I) and 20 for normoalbuminuria
(group II).

Baseline characteristics of the microalbuminuric and
normoalbuminuric patients are shown in Table 1.

The mean age in the two groups was similar.
However, there were significant to highly sig-
nificant differences of higher values in group I,
for the following parameters: duration of diabe-
tes, fasting blood glucose, total cholesterol and
diastolic blood pressure in supine position. HDL
values were higher (not significantly) in group II.
LDL and triglycerides values were higher (not sig-
nificantly) in group I.

Table 2 gives comparison between the two groups in
this study, as regards risk factors and complications of
Type 2 diabetes.

Hypertension, smoking status and family history
for DM in the two groups were similar. There were
significant to highly significant differences of higher
values in group I, for diabetic retinopathy (DR) and
alcoholism.

Ta6nuya 1. UcxogHas xapakTepucTuka naymeHToB C MUKPOasiboyMuHypueii n 6e3 Hee
Table 1. Baseline characteristics of the microalbuminuric and normoalbuminuric patients

] I rpynna / Group | Il rpynna / Group Il :

Mokasarenb / Variables (n=20) (n = 20) 3HaueHue p / P-value
BoapacrT (net) / Age (years) 52,0+£8,5 52,0+7,6 HA /NS
Mon (MY>XX4MHbI/XXEHLUHbI) /
Sex (male/female) 12/8 14/6
AnutenbHocTb CA (neT) /
Duration of diabetes (years) 7,4£7,0 3,8+4,0 0,001
Unpekc maccel Tena (kr/m?) /
Body mass index (kg/m?) 27,5+8,2 27,0+£6,3 HAO /NS
YpoBeHb rMioKo3bl HaTowak (Mr/an) /
Fasting blood glucose (mg/dl) 167,5+ 18,0 135,0£ 15,5 0,001
OO6wumii xonectepuH (mr/gn) /
Total cholesterol (mg/dl) 217,0+ 35,5 190,0+£ 17,5 0,01
nnBn (mr/gn) / HDL (mg/dl):
— MYX4MUHbI / male 45+ 14 50,0+ 15,5 HA /NS
— XXeHwWwwmHbI / female 52,0+ 15,5 58,0+ 16,7 HA /NS
NHN (mr/pn) / LDL (mg/dl):
— MYX4MHbI / male 185,5+12,5 196,0+ 13,3 HA /NS
— XXeHLWMHbI / female 162,0+ 13,4 171,5£11,0 HA /NS
Tpurnuuepuabl (Mr/an) /
Triglycerides (mg/dl):
— MYX4UHbI / male 178 £ 15 169+ 17 HA /NS
— XXeHwwmHbI / female 168+ 12 165,0+11,8 HA /NS
CAA (mm pT.cT.) / SBP (mmHgQ):
— B NOJIOXKEeHUU nexa / supine 134,0+19,2 131,0+17,4 HA /NS
— B MOJI0XXeHUuU cToq / erect 130,6 £ 28,2 127,0x 21,5 HAO /NS
AAL (mm pT.cT.) / DBP (mm Hg):
— B MOJIOXXEHUM nexa / supine 92+ 15 82,0+8,5 0,01
— B MOJIOXEeHUU cToq / erect 85,5+9,5 84,0 + 11 HA /NS

Mpumeyannsa: CALl — cucronmnyeckoe aprepuanbHoe gasnevne; QAL — anactonnyeckoe apTepuasbHoe

Aasneune; HO — HegocToBepHO.

Notes: SBP — systolic blood pressure; DBP — diastolic blood pressure; NS — not significant.
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W3 20 nauuentos I rpynmsl y 8 nu (40 %; 6 MyxX4uH 1 2
JKEHIIIMHBI) OblIa oNpeesieHa «HeMasl» UIlIeMUst MuoKapaa. Y
5 mauMeHTOB uilleMus Oblla OTMEUeHa NPy BBICOKOI Harpys-
Ke, y 3 — npu Huskoii. Bo I rpynme y 2 nmuix (10 %; 1 my>xxunHa
1 1 XeHIIMHa) ObUTA BRISIBIIEHA «HEMas» UIIIEMUST MUOKapIa —
MO OAHOMY CJIyYalo NMpPU BBICOKOW M HU3KOM Harpys3ke COOT-
BETCTBEHHO (Tab1. 3).

B 1a6a. 4 npeacTaBieHbl HCXOAHbIE JaHHbBIE MAllMEHTOB C
MAY c «HeMoii» uiemueit Muokapaa u 6e3 Hee.

Pa3Hu1ia He Obl1a CTAaTUCTUYECKU JOCTOBEPHOIM IO BCEM
rokasateJyisiM, 3a MCKJIIOYeHUEeM NUa0eTUYECKO peTUHOIMa-
TUU U qracTtoinieckoro AJl B MoJIOXEHUM Jiexa.

Yro KacaeTcsl KIMHUYECKON BBIPAXEHHOCTU <«HEMOW»
WIIEMUW MMOKapia y MmamueHToB ¢ MAY mpu mpoBeneHUH
TPEIMUI-TECTA, TO B | TpyTITe TUITIOTEH3UST OTMeUanach y 4 JIUI]
(66,6 %), 604 B Tpynu — y 3 (50 %). Apyrve KIMHUIECKH BbI-
paXkeHHbIe CUMIITOMBI, TaKKe KaK OAbIIIKA, yJallleHHOe Cep-
n1edueHre, BCTpeyaluch peaKo.

Kak BuAHO, B HalleM HCCAeIOBAaHUU <«HEMas» UIIeMUsl
MHOKap/a Oblia BeIsiBJieHa y 8 manneHToB (40 %; 6 MyXX4UH U
2 xeHIIuHbI) 13 20 ¢ MAY ny aByx (10 %) u3 20 60J1bHBIX 6e3
JMAHHOM T1aTOJOTMU. DTa pa3HUIlIA SIBISETCS CTaTUCTUYECKU
BbicokonocToBepHoii (p < 0,01). [MosyyeHHBIE HAMU JaHHBIE
pacxomsaTcsl ¢ TaKOBBIMU B mccienoBannm Rutter et al. (Be-
nKoOputanus) [15], B KOTOpoM «HeMmas» UIIeMUsI MUOKap-
na Oblia onpeneneHa y 28 mamuenTos (65 %) u3 43 ¢ MAY un
y 17 (40 %) u3 43 6e3 JaHHOTO OTKJIOHEHHsI. TaKyro pasHMILY
MOXHO OOBSICHUTH TEM, YTO OOJBIIMHCTBO MallMeHTOB B UC-
cinepoBanuu Rutter et al. cocTaBiIsuIM My>KYMHBI B Bo3pacte 60
siet. Kak npaBuiio, OHM TPOXOIWIIN JIeUeHUE B CIIeLIMATU3UPO-

Table 3 shows that out of twenty patients in
group I, 8 patients (40 %): 6 males and 2 females
had SMI. Five patients showed ischemia at high
workload and three at low work load. In twenty pa-
tients in group II, two patients (10 %), one male
and one female showed SMI, one at a high load
and the other at low load.

Table 4 shows the baseline characteristics of the mi-
croalbuminuric patients with or without SMI.

The differences between the differences were statisti-
cally not significant, except for diabetic retinopathy and
diastolic blood pressure in supine position.

According to clinical manifestations of microalbu-
minuric patients with SMI during TET, in group I with
SMI, hypotension was detected in 4 (66.6 %) patients
during TET, while chest pain was present in 3 (50 %) pa-
tients. Other clinical manifestations as dyspnea, palpita-
tions and swealling were less frequent.

This study has detected SMI in 8 (40 %) out of 20
microalbuminuric patients, 6 of them were males and
two were females. Only 2 of 20 (10 %) normoalbu-
minuric patients had SMI, this difference was highly
significant statistically (p < 0.01). This is in contrast
to Rutter et al. Study (UK) [15], which demonstrated
SMI in 28 of 43 (65 %) microalbuminuric patients
and 17 of 43 (40 %) normoalbuminuric patients. This
difference could be explained by the fact that the ma-
jority of patients in Rutter et al. Study were males,
in their sixties and recruited from hospital diabetic
clinics located is an area known for its high preva-

Tabnuya 2. CpaBHUTeNbHas XxapaKkTepPUCTUKa ABYX rpynn no pakropam pucka m ocioxHeHusm CA 2-ro tuna
Table 2. Comparison between the 2 studied groups in relation to risk factors and complications of Type 2 diabetes

MauueHTbl ¢ MAY / MaumneHTsl 6€3 MAY /
daxTopsl pucka / Risk Factors Patients with MA Patients without MA 3“;32&3 P/
K-Bo / Number % K-Bo / Number %
ApTepunanbHaga runepteH3us /
Hypertension 6/20 30 5/20 25 HA /NS
AunaGeTnyeckasa peTuHonartus /
Diabetic retinopathy 8/20 40 3/20 15 0,001
Ankoronuam / Formal alcoholism 5/20 25 2/20 10 0,001
KypeHue / Smoking 8/20 40 7/20 35 HAO /NS
CemeliHblii aHaMHe3
no anabeTnyeckoin peTuHonaTum / 13/20 65 12/20 60 HAO /NS
Family history of DM

Ta6auya 3. Pe3ynbratbl NPo6bl ¢ HArPYy3KOW ¢ UCIOJIb30BaHUEM TPeaAMUAA
Table 3. Treadmill exercise test results in both studied groups

06 OTknoHeHus / Abnormal TET CteneHb Harpy3km / Work load
Mpynna nauueHToB / ee
Group of patients konuyecteo / K-Bo (M/X) / o Boicokas / High, | Huskas / Low,
Total No. Number (m/f) = n (%) n (%)
MaumnenTtsbl c MAY /
Patients with 20 8/20 (6/2) 40 5/8 (62,5) 3/8 (37,5)
microalbuminuria
MaumneHTbl 63 MAY /
Patients without 20 2/20 (1/1) 10 1/2 (50) 1/2 (50)
microalbuminuria
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BaHHBIX TMa0ETUYECKUX KIIMHUKAX, PACIIOJIOKEHHBIX B peru-
OHAaX, U3BECTHBIX TeM, YTO Y JIUII, TTPOKUBAIOIIUX TaM, OTMe-
yaercs 6osiee Boicokuit ypoeHb JITIBII. YuactHuku Hatero
WCCIIeOBAHUS TTOJYyYaIM MEIUIIMHCKYIO TIOMOIb B OOJIbHU-
1ax ooOiero npodussi, OTHOCUIUCH K MJIajlleil BO3pacTHOM
rpynrbl. Kpome Toro, KoJnMuecTBO My>XXUMUH Y KEHIIWH, TTPU-
HUMAaBIIUX y4acTUE B UCCIEAOBAHUU, ObLIO COMOCTABUMbIM.
Ecnu Ob1 MBI BKJIIOUWJIM B Hallle UCCJIEAOBAHUE JIULL CTapllie
60 nui, pacrpoCTPaHEHHOCTh «HEMOM» WIIEMWH MUOKapaa
OblIa OBl BBILIE B CUIJIy TOTO, 4TO cpean 0oabHbIX CJI mmoxu-
JIOro Bo3pacTa oHa BcrpevaeTcs yaie. [1onoOHblie pe3yabTaTsl
ObLTU TIONTyYeHBI B cchenoBannu T. Inoguchi (SImonwust) [16],
B KOTOPOM pacTipOCTPAaHEHHOCTb «<HEMOM» UILIEMUN MUOKap/a
paBHsuTach 45,3 % (uccieayeMyio KOTOPTY COCTaBUJIM Tiallv-
eHThI B Bo3pacte 6osee 60 jieT).

TTosyueHHbBIE HAMU JJAHHBIE O TOM, UTO 00JIee BEICOKOE CU-
crojnueckoe (1 gaxe auactonndeckoe) A/l yaiie BcTpedaeTcs
y nanueHToB ¢ MAY, moaTBepkaaloT pe3yabTaThl KCClie0Ba-

lence of CHD, while our study included patients who
were attending a general hospital, younger age group
and with an approximate males-females numbers.
On the other hand if we have included only those
patients over 60 years of age, the prevalence of SMI
would have been increased, reflecting the high preva-
lence of SMI among elderly diabetics. Similar results
was obtained by Inoguchi T et al. (Japan) [16], who
recorded a prevalence of (45.3 %) SMI in their stud-
ied asymptomatic type 2 diabetic patients above 60
years of age.

Our finding of high systolic (and even diastol-
ic) blood pressure among patients with MA sup-
port the reports of several authors [17, 18] for the
association between high systolic blood pressure
and MA.

A high total cholesterol level showed a signifi-
cant association with MA (p < 0.05). A similar fig-

Ta6anya 4. UcxogHas xapakTrepucTuka naymneHToB ¢ MAY ¢ «<HemMoi» nwemueii Mnokapaa
nnu 6e3 Hee (cpegHee + SD)
Table 4. Baseline characteristics of microalbuminuric patients with or without silent myocardial ischemia
(all figures are mean + SD unless stated otherwise)

MauuenTtbl c MAY Ge3
. Maumnentel cMAYMHUM / | iy Microalbuminuric | 3nauenue P/
Mokasartensb / Variables Mlcroalbugnl\l/lr}u(gczpéa)tlents with patients without SMI P-value
(n=12)

Mon (My>X4UHbI/XKEHLNHBI) /
Sex (male/female) 6/2 7/5
BoapacrT (net) / Age (years) 54,7+12,0 52,4+8,0 HAO / NS*
AnutenbHoctb CA (neT) / *
Duration of diabetes (years) 4,45+7,20 6,0£4,5 HI /NS
CooTHoweHue anbO0yMUH/KpeaTu- .
HuH / Albumin/creatinine ratio 13,7£8,3 148+58 HI /NS
OOwwmin xonectepuH (mr/gn) / "
Total cholesterol (mg/dl) 212+44 201 +47 HL /NS
nnBn (mr/pn) /HDL (mg/dl) 47 £ 14 53,2+12,0 HAO / NS*
JINHA (mr/gn) / LDL (mg/dl) 144,0+ 11,3 152+ 13 HAO / NS*
Tpurnuuepuabl (Mr/gn) / *
Triglycerides (mgy/dl) 175,0+6,3 165,0+ 11,2 HAO /NS
Fioko3a HaTowak (mr/gn) / *
Fasting blood glucose (mg/dl) 159 +27 154 +23 HIL/NS
UHpekc maccbl Tena (kr/m2) / *
Body mass index (kg/m?) 29,0+4,5 28,06,2 HIL/NS
CA[L (Mm pT.cT.) / SBP (mmHQ): HL / NS*
— B MOJIOXKE€HUM fiexa / supine 144 + 23 135+27 HII / NS*
— B MNOJIOXXEHUM cTo9A / erect 142 £ 24 134 £ 25
AAA (mm pT.cT.) / DBP (mm HQ): 0/s*
— B MOJIOXKEHUM Nexa / supine 90+13 8310 HA, / NS*
— B MNOJIOXXEHUM cTo9 / erect 88,8+ 11,0 82,0+9,8
MNnepteH3na B aHamHe3e / *
Hypertension (%) 4(50) 5(41.6) HL /NS
KypeHue / Smoking (%) 2 (40) 4 (33,3) HAO / NS**
AnabeTnyeckaqa peTuHonaTumsa / -
Diabetic rethinopathy (%) 7(87.5) 4(33,3) A/S

Mpumeyarnus: * — t-tect; ** — z-tect; [] — AOCTOBEPHO.
Notes: * — t-test; ** — z-test; S — significant.
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HUIi Apyrux aBTopoB [17, 18], corlacHO KOTOPBIM CYIIIECTBYET
CBSI3b MKy BeicokuM A/l 1 MAY.

Bricokuii ypoBeHb X0JieCTeprHA JOCTOBEPHO aCCOLMMPY-
ercsa ¢ MAY (p < 0,05). Takue ke maHHbIC OBLIA ITOTYYCHBI
B uccaenosanuu J.-M. Guizar et al. [19]. C apyroii cTopoHbl,
conepxanue JITIBIT y 6onpHbIx ¢ MAY Gosbliie, 4TO TakKKe
sBJIsIeTCsl (paKTOPOM BBICOKOI cMepTHOCTH BeienctBue CC3
cpeau 6onbHbIX CJI 2-ro tuna [20, 21].

KypeHnue cuurtaercst obuienpu3HaHHbIM (haKTOPOM pUCKa
paszButusi CC3 1 ToXe MOXeT ObITh cBsizaHo ¢ MAY [19]. B
nccaenoBanun J.-M. Guizar et al. 6bUIO BBISIBIIEHO, YTO Kype-
HUe Jalle BcTpevaeTcs cpenu auir ¢ MAY (31,6 %) 1o cpaB-
HeHMio ¢ mauueHTamu 6e3 MAY (21,1 %). B To ke Bpems
T. Charles et al. [22] oTMeUYaroT COBCeM MPOTUBOIIOIOXHOE (44
1 46,1 % cooTBeTCTBEHHO). B Halllem ncciaenoBaHUM He ObLIO
BBISIBJICHO pa3HUILIbI 110 3TOMY mnokaszaTesto (1o 20 % B obenx
rpymnnax). [1pu nzydeHnn KIMHUYeCKUX MposiBaeHuit u DKI -
M3MEHEHMI B HallleM MCCJIeOBAaHUU ObLIO BBISIBIEHO, UYTO Y
Bcex 10 MaiueHTOB ¢ OTKJIOHEHUSIMU TIPU TTPOBEACHUN TPe-
MWJI-TecTa ObUTM OOHapyXeHbl Mpu3Haku uiemuun Ha OKI, a
uMeHHo aenpeccust cermeHTa ST (8 00bHBIX) U MCEBIOHOP-
MaJIbHBIF TUN T-BoHBI (2 yyacTHMKA). BOJBIIMHCTBO 3TUX
MPU3HAKOB COIMPOBOXIATUCH KIMHUYECKUMU CUMIITOMaMHU,
B YaCTHOCTH TUTIOTEH3MEM, 3aTPyTHEHHOCTBIO IIXaHUSI, yCTa-
Joctblo. MIHTepecHBIM SIBIsIETCST TOT (haKT, YTO, HECMOTPSI
Ha MaKCUMAaJIbHYIO0 Harpysky, y Tpex namueHToB (33,3 %) He
OTMEYaJIMCh HU 00JIb B TPYIU, HU KaKue-Iubo Apyrue cylie-
CTBEHHBbIE XKaJoObl. DTO CBUIETEILCTBYET O TOM, UTO Y 0OJIb-
Hbix CJI 2-ro TUMa UllIeMUsI MUOKapa MOXeT IpoTeKaThb bec-
CUMIITOMHO J1axke MpY MaKCUMabHOI Harpyske. Kpome toro,
HaM# OBIJIO OTMEUYEHO, YTO B OOJbIIMHCTBE ciydaeB (78 %)
UIIEeMUYECKUEe U3MEHEHUsI OOHapYXMBAIOTCS B OTBEICHUSX
V4-V6. TTomobHbIe pe3ynsTaThl ObUIM ToOJydYeHbl Bernad R.
Chaitman (75—80 %) [13].

Tlouemy «Hemas» uuiemus MUuokKapoa paseueaemcst AUlb y
Hekxomopulx boavHbix ¢ MAY?

YToOBI BBISICHUTh, MOYEMY «HEeMas» UIIEMUS MUOKapaa
pa3BUBaeTCs He y BCeX MauueHToB ¢ MAY, Mbl pacnipenenu-
Jii OOJIbHBIX C IAaHHOM MaToJOrMeil Ha ABe TpyMIbl (Tad. 4) B
3aBUCHUMOCTH OT HaJIUYMsl «<HEMOI» UIlleMUu MHokapaa. Mc-
MOJIb3YS TaHHBbIE Ta0JI. 1, 2 T CTAaTUCTUYECKOTO CPaBHEHMSI,
MBI CIIEJIaJIN CJIEAYIOLIME BBIBOJIBI:

1. Takue mokasaTesin, Kak OOIIMiA X0JIeCTepUH, YPOBEHb IITIO-
KO3BI HATOIIIAK, CUCTOJIMYECKOe U nuactomueckoe AJl, mHmeKce
MAacchl TeJla, ObITA BBIIIIE CPEIU JIUIL C «HEMOM» UIIeMUel MUO-
Kapna. Taxcke y HUX yaiie otMedanaach Al B aHamHe3e. YpoBeHb
JITIBII ObL1 BoIlIe y OOIBHBIX 0€3 «HEMOI» UIlIeMUU MUOKap/a.
VYkazaHHble (haKTbl MOIYT OOBSCHSITh MPEIPACOIOKEHHOCTh
nmauyeHToB ¢ MAY K pa3BUTHIO «HEMOI» UILIEMUU MUOKAp/Ia.

2. JIlnabGeTnyeckasi peTUHOMATUS CTaTUCTUYECKU JTOCTO-
BepHo vaitie (p = 0,010) BcTpeyanach y iui 6e3 «<HeMOii» uile-
mun muokapaa. J.K. Yoon [23] yBepeH, uto JIP MoxeT ObITh
MapKepoM Pa3BUTHS HapyIIeHU KPOBOOOpAIeHUsT MUOKap-
na. B uccienoBaHum «HeMoOi» UIIIEMUN MUOKap/a TOCTOBEPHO
yallle JaHHas IaToJI0TKs Habmonanachk cpenu auil ¢ AP [24].

3. IIpeamnonaranock, 4To WInTeabHOCTh CJl 1 KypeHue Oy-
JYT XapaKTepru30BaTh rPYMITY MallMEHTOB C «HEMOIi» UIIeMUei
MMOKap/aa, OHAKO MPEATNON0XKEHUS He TTOATBEPIAUIUCE. DTOT
GakKT ocTaeTcsi HeBbISICHEHHbBIM.

ure was recorded by J.-M. Guizar et al. study [19].
On the other hand, HDL level was higher among
patients with MA, these risk factors are relevant for
the high cardiovascular mortality rate found in type
2 diabetics [20, 21].

Smoking is recognized cardiovascular risk fac-
tors, and it may alsobe relatedto MA[19].J.-M. Gui-
zar et al. stated that smoking habit was more among
microalbuminuric patient (31.6 %) than normoal-
buminuric patients (21.1 %), while Charles T et al.
[22] mentioned that smokers were more in patients
with NA (46.1 %) than microalbuminuric patients
(44 %). However our study documented no differ-
ence between both studied groups (20 % vs. 20 %).
Observations of the studied patients regarding clini-
cal presentation and ECG changes during TET
demonstrated that all the 10 patients with abnormal
TET showed ischemic ECG changes in the form of
ST segment depression (8 patients) and pseudo nor-
malization of T wave (two patients), most of these
ECG changes were accompanied by a clinical fea-
ture like hypotension, shortness of breath and fa-
tigue. Interestingly, we observed that in spite of a
maximum exercise 3 patients (33.3 %) developed
neither chest pain nor any significant complaints,
emphasizing a crucial note that: myocardial isch-
emia in type 2 diabetics might be asymptomatic
even with a maximum exercise. In addition to that
we noticed that (78 %) of the ECG ischemic changes
appeared in leads V4-V6, a similar figure (75—80 %)
reported by Bernard R. Chaitman [13].

Why SMI developed in some microalbuminuric pa-
tients and spared others?

In order to understand the reason why SMI de-
veloped in some microalbuminuric patients and
spared others, we divided the microalbuminuric
patients into 2 groups (Table 4): microalbuminuric
patients with SMI vs. microalbuminuric patients
without SMI. Using most of the variables applied in
Table 1 and 2, for statistical comparison, we noticed
the following:

1. The following factors: total cholesterol, fasting
blood glucose, systolic and diastolic blood pressure,
body mass index and history of systemic hypertension
were more or higher among patients with SMI while
HDL level was higher in patients without SMI, these
factors might explain susceptibility of some microalbu-
minuric patients to SMI.

2. Diabetic retinopathy was more statistically sig-
nificant (p = 0.010) in patients with SMI than in pa-
tients without SMI. J.K. Yoon [23] reported that DR
is helpful in predicting the occurrence of myocardial
perfusion defects, and in a study investigating SMI, a
significantly higher prevalence was found in patients
with DR [24].

3. Against our provisional expectation, duration of
diabetes and smoking habits were more associated with
patients without SMI (although not significant statisti-
cally), which remain unexplained.
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OrpaHn4eHUsI MCCIIEIOBaHMS: B Haeajie HEOOXOIMMO aH-
ruorpaduyeckoe MoaATBepKIAeHNE NIIeMU MruoKapaa. OmgHa-
KO B CWUIY OIpaHMYEHHBIX CPEICTB 1 OTNPEAe/ICHHBIX YCIOBUIA
B AjTOaHMHM 3TO OBIJIO HEBO3MOXKHO.

BbiBOADI

PacnipocTpaHeHHOCTh «HEMOI» UIIEeMUM MUOKapaa y
6oapHbIX CJI ¢ 6eCCUMMITOMHON MUKPOATLOYMUHYPUEH WU
0e3 Hee COCTaBIsIeT COOTBETCTBeHHO 35 1 10 %.

Y MalueHTOoB ¢ «HeMOii» hllleMueld MruoKap/a Jyaiie oTMe-
YaJIMCh OTKJIOHEHMSI TIO TAKMM TTOKa3aTessiM: OOIIMIA XoIecTe-
pPUH, TJIIOKO3a HATOIAK, CUCTOJUYECKOE U JUACTOJUUYECKOE
AJl, MHIEKC Macchl TeJla 1 aHaMHe3 110 apTepuaibHOM Tunep-
teH3uu. Tem He MeHee ypoBeHb JITIBIT ObL1 BhIle Y OOTBHBIX
6e3 «<HeMOi» UIIIeMUN MUOKap/a.

JnabeTnyeckast peTUHOIAaTUs Obl1a 00jIee BRIPAKEHHON Y
MalIMEHTOB C «<HEMOI» UIlIEMUe MUOKapa, YeM Y IMaleHTOB
0e3 TaHHO MaTOoJOTUU (XOTs 3TO pa3janyne U He ObLIO CTaTH-
CTUYECKU HEJIOCTOBEPHBIM).

Bonee nurenbHblii aHamHe3 CII 1 KypeHue HabIioIaauch
y MaleHTOB 0e3 «HeMOi» MIIeMUU MHOKapaa (CTaTUCTUYe-
CKM HEIOCTOBEPHO).

CornacHO pe3yJibTaTaM aHajlu3a KJIMHUYECKUI TPOsIBIIe-
Huii 1 OKI-u3MeHeHuit Tpu TpeAMUI-TECTE y BCEX MallMeH-
TOB C OTKJIOHEHUSMU TIPU TPOBEIEHUM TTPOOBI ¢ HATPy3KOit
oK BhIsiBIIeHBI DK -nipu3Haky uiieMmnu, a UMEHHO JIeTIpec-
cus cerMmeHTa ST My IICeBIOHOPMAaIbHBIN TUIT T-BOJTHBEL.

BoJbIIMHCTBO 3TUX U3MEHEHW I COMTPOBOXIATUCH KIMHU-
4eCKMMM MpU3HAKaMU, TAKUMHU KaK TUTTOTeH3Us, 3aTpyIHEH-
HOE IbIXaHUE U YCTaTOCTh.

Jlaxe TIpu MaKCHMMallbHOM Harpy3ke 33,3 % malKieHTOB He
WUCTIBITBIBAJIM OO B TPYIM U HE TIPEIBSBISIIIN HUKAKUX CY-
1IECTBEHHBIX XKaJl00, YTO CBUIETEILCTBYET O TOM, uTO npu CJ1
2-T0 THTIA UIIIEMUST MUOKAp/ia MOXKET MPOTeKaTh 66CCUMITTOM-
HO JaXe TPy MaKCUMaJIbHOI Harpys3Ke.
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