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BCepeIH1 T'yOKkH. 30BHINIHIA KIHEIb IPEHAXy MiJ’ €IHYETbCS O BaKyyMYHOYOTO
MPUCTPOIO, MIO JO03BOJISIE MIATPUMYBATH BiI eMHUM Tuck Ha piBHi 0,1-0,2 aTm.
CrymniHb PpO3pIKEHHS BU3HAYAETHCA CTAJlI€l0 TMEpediry paHOBOTO  IMPOIIECY.
[TopucTicTh TyOKH Ma€ 3HAYEHHS, PO3MIP MOP 3AJEKHUTHh BiJI XapaKTepy PaHOBOIO
excyaary. Ha nouaTky jikyBaHHs nepeBary BiaaBaiu ryokam 3 po3Mipom mop 1500
MIKPOMETPIB, 110 JO3BOJISIE €BAKYIOBATH 3aJIMIIKN HEKPOTU30BAHUX TKaHUH. B cranii
npoiidepaliii, Koau eKcyJallis 3 paHu MiHIMajdbHA 1 3 SBISETHCS TpaHyJsIIHHA
TKaHWHA, JOILILHO 3MIHIOBATU HA TYOKH 3 MEHIIMM po3MipoM mop (500 Mmikpomer-
piB), 110 HE MOIIKO/KYE TpaHyJISIli. 3 METOIO Kpallloi caHallii paHu MPONOHYEThCS
MPOBOJAUTH 3JIMBKY aHTHUCENTUYHUMU MpenapaTaMu Ta MPOBEJACHHS YIbTPa3BYKOBOT
KaBITallll, 3 MOJAJbIINM HAaKJIaJlaHHS BaKyyMHOIrO JpeHa)ka Ha 23 TOJIWHU, SAKUU
BUBOJIWJIA YEPE3 OKPEMUMN pO3TUH IIKIPU HA BIAJIAJICHH] BiJ KpaiB paHu, JJIsl Kpamoi
repMeTH3ailii mopoXKHUHU. PaHa 3aKpuBa€ThCs 330BHI KJIEHKOIO IUIIBKOIO «Lobany
JUIS JOCSTHEHHS TTOBHOI T€PMETHYHOCTI. Y TMICISONepariftHoMy mepioal AOCITIIKY-
BaJId IHTEHCHUBHICTH OOJBOBOIO CHHJIPOMY, TEPMIHU OYHUILIEHHS paH, HAsBHICTbH
rpaHyysiiiil (BIACYTHI, MOOJMHOKI, BUMOBHSIOTH IMOBHICTIO, HAJAMIPHI), XapakTep
rpaHyysliil (MUIKO 3€pHUCTI, KPYMHO3EPHHUCTI, JIAKOB1), emiTenizaiis (BLACYTHS,
cinabka, TOMIpHA, BHUpPa)X€Ha, IOBHA), KIIbKICTh BHAUICHb (BIJACYTHI, HE3HA4YHI,
MOMIpHI, OOWIbHI), XapakTep BUJUICHb (BIJIICYTHIM, CEPO3HUN, CEPO3HO-THIMHHM,
THIAHUIN), HASBHICTh NepUnpolecy (BiICYTHIN, c1a00 BUPaKEHHM, TOMIPHO BUpaxke-
HUM, CUJIBHO BUPAXKEHUH ), HABHICTb IIKIPHOTO CBEPOIXKY, IIBUIKICTh 3aTOEHHS PaHH,
TEPMIH HAKJIaJIaHHS BTOPUHHUX IIBIB HA paHy, JUHAMIKY KIJIbKOCT1 MIKPOOHHX Til Y
OlonTaTi paHH, TUHAMIKY JICMKOIUTAPHOIO 1HJIEKCY IHTOKCUKAIli, TPUBAIICTH MICIsI-
omepaIifHoro J1>KKO-THS.

BucHoBku. BukopucTtaHHs 3anporoHOBAHOTO CIIOCO0Y BaKyyM-KaBITalllitHOTO
JIKYBaHHS THIMHUX MPOLECIB MPUCKOPIOE OUMILECHHS PaHU, 3MEHIIYE MIKPOOHY
KOHTaMIHallll0, MPU3BOJUTH JO IIBUAKOIO 3MEHILEHHS IOl PaHOBOI MOBEPXHI,
CTUMYJIIO€ PO3BUTOK I'PaHYJISILIMHOT TKAHUHU Ta IPUCKOPIOE MPOIIECH eIiTeNi3allii.

BIOCHEMICAL INDICES IN PATIENTS WITH DIABETES TYPE 2 AND
METABOLIC SYNDROME

Olenovych O.A.

Department of Clinical Immunology, Allergology and Endocrinology
Bukovinian State Medical University, Chernivtsi, Ukraine

Introduction. Both, metabolic syndrome (MS) and diabetes mellitus (DM), are
strongly associated with changes of certain biochemical indices. In type 1 diabetes
the absence of insulin reduces the ability of lipoprotein lipase to reduce triglycerides
(TG) into fatty acids, resulting in elevated TG levels. In type 2 diabetes, insulin
resistance leads to enhanced production and reduced clearance of TG. Hypertrigly-
ceridemia (HTG) with low concentrations of HDL cholesterol is a classic feature of
insulin resistance and characterizes the lipid profile in type 2 diabetes. The concept of
the MS has proven to be useful in emphasizing the importance of obesity, insulin
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resistance and related lipoprotein disturbances in the assessment of the risk of
cardiovascular diseases (CVD) — the major cause of morbidity and mortality in type 2
diabetes. At the same time, a number of studies have reported that liver enzymes
levels independently predict incident type 2 diabetes, MS and CVD. In addition, these
markers have been shown to be associated with indirect measures of insulin
resistance including fasting insulin levels and the homeostasis model assessment of
insulin resistance (HOMA-IR). Being inexpensive and routinely collected in clinical
settings, these biochemical markers may provide a simple and accurate enhancement
to models currently used to identify subjects with insulin resistance.

In this concern, the objective of the present study was to evaluate the association
of HTG and liver markers, such as alanine aminotransferase levels (ALT) and
aspartate aminotransferase (AST), with MS in patients with type 2 diabetes.

Material and methods. We studied 38 patients with type 2 diabetes (42% men
and 58% women, mean age — 56,0+1,36 years), hospitalized to Chernivtsi Regional
Endocrinological Center during a month period. In 29% of participating patients the
duration of diabetes was less than 5 years, in 40% — 5-10 years, 31% of patients had
diabetes longer than 10 years (average duration of DM — §8,0+0,79 years). Among all
examined patients 18% were treated by oral hypoglycemic agents, 20% were on
combined hypoglycemic therapy and 11% received insulin preparations. Fasting and
postprandial glucose concentration, fasting triglycerides level, lipids level, AST and
ALT were measured in plasma using standard clinical methods. Establishment of MS
diagnosis was based on the presence of central obesity, defined as waist
circumference more than 102/88 cm for men/women plus any two of the following
four factors: raised triglycerides >150 mg/dl (1,7 mmol/l), reduced HDL cholesterol
<40 mg/dL (1,0 mmol/l) for men and < 50 mg/dL (1,3 mmol/l) for women, raised
blood pressure > 130/85 mmHg, raised fasting hyperglycemia >110 mg/dl (6,0
mmol/l) or previously diagnosed type 2 diabetes.

Results. According to the obtained findings, normal body weight was observed
only in 8% of patients, whereas in 40% of them overweight was diagnosed, in 34% —
obesity of I degree, in 13% — II degree, in 5% — III degree correspondingly,
accompanied by abdominal obesity. These results are indicative of a considerable risk
to develop insulin resistance and metabolic disturbances in the examined patients.

The level of triglycerides exceeded 150 mg/dl (1,7 mmol/l) even in patients with
DM duration less than 5 years (186,1+29,92 mg/dl), being significantly increased in
case of DM duration 5-10 years (247,4+46,18 mg/dl), but decreased in DM duration
more than 10 years (192,6+30,73 mg/dl).

Being normal (132,9+30,30 mg/dl) in patients with normal body weight, HTG
was steadily elevated according to the increase of BMI and waist circumference
(208,5+£29,02 mg/dl in overweight patients, 231,5+53,61 mg/dl, 242,1+42,45 mg/dl
and 261,6+£27,30 mg/dl in patients with obesity of I, II and III degree
correspondingly), accompanied by high fasting hypeglycemia.

ALT and AST were steadily elevated according to the increase of BMI and waist
circumference. Being associated with such abnormalities of the MS, as obesity,
hyperglycemia and dyslipidemia, reflecting liver fat content, liver markers may
indicate the worsening of hepatic glucose output (hepatic insulin resistance). As
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inexpensive and routinely measured clinical variables, ALT and AST are available
for identification of insulin sensitivity without measurement of insulin concentrations,
displaying a satisfactory predictive capability for MS in patients with type 2 diabetes.

Conclusions. Abnormal liver enzymes and triglycerides levels are associated
with markers of metabolic syndrome in patients with poorly controlled diabetes and
strongly indicate existing metabolic risk of cardiovascular diseases in patients with
type 2 diabetes with insulin resistance.
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Beryn. 3a pganumu excneptiB BOO3 mpoOiema MeTaOOIIYHOTO CHUHIPOMY
(MC) nabyna cratycy HeiHdekiiHoi nanaemii, agxe Bpaxae 10-20 % mopocioro
HACEJICHHSI TJIaHETU. [HCYTIHOPE3UCTEHTHICTh Ta a0AOMIHAIBHE OXUPIHHS, MPUTAa-
ManHi MC, cynpoBOKYIOThCS PO3BHUTKOM acEeNTHUYHOro 3amnajeHHs. l[likaBoro €
npo0JjieMa MOPYUIEHHSI TUPEOINHOrO TOMEOocTa3y B nepudepiiHuX opraHax, 0 Mae
Ha3By «cuHJpoM HeTupeoinHoi naroinorii» (CHTII) 1 Tpannsersest y 70% rocmitai-
30BaHMUX TAIIEHTIB, ajke O0Mu3bko 80% THUPEOINHUX TOPMOHIB CHHTE3YIOTHCS 1032
MEKaMHU IIATOIO/II0HOT 3271031 3a JOMOMOTOI crielpiuHuX PEepMEHTIB JeHOIUHA3.
Opniero 13 npuunH po3BUTKy CHTII € mpurHiueHHsT akTUBHOCT1 JJaHUX (DEPMEHTIB
M1 BIUTMBOM 3POCTaHHS €Kcrpecii HUTOKIHIB. [IpoTe n0ci HeAOCTaTHRO BHUBUEHOIO
3aJIMIIIAE€THCS TPo0JIeMa MOPYIICHHS! TUPEOiAHOToO roMeocTasy Ha Tii MC.

Meta. 3’sicyBaTd OCOOJMBOCTI TUPEOIAHOTO romMeocTas’y y namieHtiB 13 MC
3anexxHo Bimx HOMA-IR.

Martepiaa i meroau. O6ctexxeno 34 xBopux Ha MC: 18 narientis 13 HOMA-
IR < 5,0 ta 17 xBopux 3 HOMA-IR > 5,0. /I BUBYEHHSI TUPEOIJHOTO TOMEOCTA3y
Bu3Havyanucs piBHl TTI, BuIbHOTO THUpOKCUHY (BT4) Ta BIIBHOIO TPUUOATUPOHIHY
(8T3) B cupoBaTii KpoBi iIMyHO(hEepMEHTHUM MeTonoM. llepudepiiiHy akTHUBHICTDH
TUPEOINTHUX TOPMOHIB OIIHIOBAJIM 3a JOIMOMOTOI0 TOKA3HHWKIB CHIBBIIHOIICHHS
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