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The association between hyperuricemia
(HU) and impaired glucose homeostasis (IGH)
has been explored in many epidemiological
studies [1, 2]. HU was demonstrated to be con-
sidered as an independent predictor of type 2
diabetes mellitus (DM) [3, 4]. Since HU is as-
sociated with such conditions as obesity, dys-
lipidemia, hypertension (HT), which predictive
value for type 2 diabetes is undoubted, the im-
portance of the indirect association between HU
and type 2 diabetes are under discussion. [5].

In a ‘real-life' clinical setting, an individual
patient develops several risk factors combina-
tion [6]. This fact allows integrating a com-

mon combination of comorbidities such as obe-
sity, hypertension, postprandial hyperglycemia
(PPHG) for a symptom complex of metabolic
syndrome (MS) [7]. Insulin resistance (IR) and
hyperinsulinemia form an important pathoge-
netic component of this syndrome. HU is con-
sidered to be a component of MS and a hyperin-
sulinemia marker [7, 8].

To determine the significance of HU as
a predictor of type 2 diabetes in apparently
healthy individuals (according to epidemiologi-
cal criteria), an analysis of the relationship of
HU with all components of MS in randomized
population samples was performed.

MATERIAL AND METHODS

The reporting panel was formed according
to the generally accepted epidemiological ap-
proach by the randomized sampling of the
workers and employees of the industrial enter-

prise PJSC Novokramatorsk Machine-Building
Plant. According to the agreement 1/17-K dated
03.04.2017, agreement 2/17-K dated 17.11.2017,
agreement 1/18-K dated 19.02.2018 and ag-
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reement 1/19-K dated 06.02.2019, between the
State Institution V. Danilevsky Institute for En-
docrine Pathology Problems National Academy
of Medical Sciences of Ukraine and the Shop-
floor union organization of the enterprise, 727 in-
dividuals were examined. The age of the sub-
jects ranged from 18 to 65 years old, the average
age of the examinees was (38.13 + 5.10) years.
Gender distribution: 457 men and 270 women.
The diagnostic search was targeted at identify-
ing those with abdominal obesity, IGH, purine
metabolism disorders, dyslipidemia (hypertri-
glyceridemia, hypo-a-cholesterolemia), hyperin-
sulinemia, and hypertension.

The presence and degree of obesity were
identified by the body mass index (BMI) accor-
ding to the criteria set out by the World Health
Organization (WHO), 2000 [9]. BMI was calcu-
lated as the ratio of body weight in kilograms
to the squared height in meters. BMI from
25.0 kg/m? to 29.9 kg/m? was estimated as
an excess body weight, BMI of 30.0 kg/m? to
34.9 kg/m? as a Class 1 obesity, of 35.0 kg/m?
to 39,9 kg/m? as a Class 2 obesity, BMI of 40 or
higher as a Class 3 obesity. Waist circum-
ference (WC) (cm) was measured in a vertical
position of the patient in the middle of the dis-
tance between the lower edge of the chest and
the iliac crest along the mid-inguinal line, and
hip circumference (HC) (cm) at the level of the
greater trochanter, using a centimeter measu-
ring tape. The index of the waist circumference
to the hip circumference (IWC/HC) (conven-
tional units) was calculated as the ratio of WC
to HC.

MS was confirmed according to a joint
interim statement of the IDF, NHLBI, AHA,
WHEF, IAS, and IASO [10]. MS was diagnosed
at the evidence of at least three of the five com-
ponents:

1) abdominal obesity (WC in men > 90 cm,
in women > 80 cm by the IDF and WHO
criteria);

2) level of triglycerides (T'G) > 1.7 mmol/l;

3) level of high-density lipoprotein choles-
terol (HDL-C) < 1.03 mmol/l in men and
< 1.3 mmol /1 in women;

4) systolic blood pressure (SBP) > 130 mm
Hg, diastolic blood pressure (DBP) >
85 mm Hg;

5) fasting blood glucose > 5.56 mmol/l.

The condition of glucose homeostasis was
assessed according to the recommendations of
the American Diabetes Association, 2012 [11].
The level of fasting glucose (Glu,) (mmol/l)
and 120 minutes’ (Glu,,) of the Oral Glucose
Tolerance Test (OGTT) was determined in ve-
nous blood plasma by glucose oxidase method
on the Biosen C-Line Glucose analyzer (EKF
Diagnostics, Germany). Those examined who
were diagnosed with fasting hyperglycemia
(FHG) underwent the OGTT.

Followed 12-hour fasting, every individual
was sampled for venous blood. The level of im-
munoreactive insulin (IRI) was determined by
immune chemiluminescence technique using
the DRG® Insulin ELISA Kit (USA). The se-
verity of IR was assessed by the Homeostasis
Model Assessment HOMAZ2 IR (conventional
units), which was calculated using a certified
HOMA Calculator v2.2 [12].

The concentration of total cholesterol
(TC), TG, HDL-C was studied by Enzymatic
Colorimetric Method: SpineLab kits (Kharkiv,
Ukraine) with the universal biochemical ana-
lyzer FLUORAT®-02-ABLF-T was used to de-
termine TC and TG; the SpineLab (Kharkiv,
Ukraine) set of kits for the determination of
HDL-C. Low-density lipoprotein cholesterol
(LDL-C), very low-density lipoprotein chole-

Table 1

The blood serum concentration ratio of purine metabolites
in the control group

Parameter Average value Limits ?f the reference
(M £ m) interval
Adenine, conventional units 160.0+2.2 90-180
Guanine, conventional units 193.0+1.2 128-255
Xanthine, conventional units 142.0+0.8 100-188
Hypoxanthine, conventional units 165.0+1.9 104-217
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Table 2
Blood serum xanthine oxidase activity levels
in the control group
p Average value Limits of the The p-.value
arameter (X+S.) reference interval of the Wilcoxon-
X Mann-Whitney test
X0, ... nmol/min/ml 2.51+0.29 1.79-3.40 p <0.001
XO,.,.... nmol/min/ml 2.50+0.19 1.69-3.31 p <0.001

sterol (VLDL-C) concentrations and athero-
genic index of plasma (AIP) were calculated
according to generally accepted formulas [13].

The levels of purine metabolism interme-
diates (guanine, adenine, xanthine, hypoxan-
thine) were determined photometrically in blood
serum. Metabolites of purine exchange were
studied by the S.V. Oreshnikov et al. method
(2008). The concentration of purine bases was
expressed in extinction values (conventional
units). Reference values of purine metabolites
concentrations were selected by examining
25 subjects in the control group by random sam-
pling. The normal range showed that the influ-
ence of the gender and the age of the represen-
tatives of the control group are not significant.

Uric acid (UA) levels were determined by
the colorimetric method using a SpineLab,
Uricase-POD (Ukraine) set of reagents.
Xanthine oxidase (XO) activity was determined
photometrically with the «sandwich» enzyme-
linked immunosorbent assay following the test
system instructions of the Xanthine Oxidase
Activity Assay Kit (Sigma-Aldrich, USA).
The control group included 30 healthy indi-
viduals. The results obtained are presented in
nmol/min/ml. No statistically significant dif-
ferences between the main and control groups
regarding demographics were revealed. Sta-
tistical data were processed with the software
package STATISTICA 7.0 (Table 2).

Blood pressure (BP) level was measured
on the shoulder of the left upper extremity
at the level of the heart using an Automatic
blood pressure monitor (OMRON Corporation,

Japan) with a cuff of appropriate size. Blood
pressure measurements were performed after
5-10 minutes of the patient at rest in a sitting
position. The level of systolic (SBP) and dia-
stolic (DBP) blood pressure was calculated as
the average of two consecutive measurements.
HT was diagnosed at a blood pressure level of
> 140/90 mm Hg [14].

The statistical analysis of the obtained
data was performed with the software package
Statgraphics Plus for Windows 3.0 (Manugistic
Inc., USA). The Shapiro-Wilk test of norma-
lity was used to check the distribution of the
variables. The Wilcoxon-Mann-Whitney test
was used to compare paired variables in groups
with a normal distribution of variables. The
Yates' correction criterion (x?) was used to es-
timate statistically the differences between
the empirical and theoretical frequencies of
the variation series. The correlation of abnor-
mally distributed quantitative variables was
analyzed by The Spearman's Rank Correlation
Coefficient R_. To measure the strength of the
association between qualitative attributes, rep-
resented as alternative pieces of evidence, we
used the Pearson coefficient of association (CA).

To determine the risk ratio of the MS com-
ponents in individuals with HU compared to
those with normouricemia, the relative risk
value (RR) was calculated. The null hypotheses
were tested at the significance level of P <0.05.
The results obtained are presented in the ta-
bles as X+ S; X+ S, where X is the arithme-
tic mean, s is the standard deviation, Sg is the
mean deviation.

RESULTS AND THEIR DISCUSSION

IGH in a random population sample was
diagnosed in 76 examined (11.8 + 1.4) %, type 2
diabetes in 22 examined (3.03 + 0.91) %, im-
paired glucose tolerance (IGT) in 47 (6.5 +
0.98) %, fasting hyperglycemia (FHG) in 7

(0.96 + 0.38)% of the examined, respectively.
Of the 22 patients with type 2 DM, the disease
was diagnosed in 8 subjects before the exami-
nation (in three patients it was assessed as
mild, in five individuals as moderate). Thus,
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IGH was diagnosed in one of those ten checked,
and for each case of type 2 DM that was diag-
nosed earlier, about three cases of type 2 DM
de novo was seen (ratio 1:2.75), that confirms
the feasibility of more active screening of the
population for type 2 diabetes. Hyperinsuline-
mia was diagnosed in 52.6% of IGH subjects
(n = 40) and in 22.1% (n = 161) of the rando-
mized sample.

Obesity was revealed in 276 subjects, which
was (37.9 £ 2.3) %. Distribution of subjects re-
garding the degree of obesity: Class 1 obesity
(n=175) (24.1 £ 2.1) %, Class 2 obesity (n = 101)
(13.9 + 1.9) %. The dyslipidemia incidence in a
random population sample was (18.02 = 1.4)%
(n = 131). The diagnosed disorders were mainly
dyslipidemia Type IV (n = 86) (11.8 = 1.1)%,
Type Ila (n = 35) (4.81 = 1.0)% and Type 1Ib

(n = 10) (1.38 + 0.48) %.

Elevated blood pressure was diagnosed in
305 (41.9 £+ 2.8) % of those examined. The levels
of SBP and DBP in 232 (31.9 + 2.5)% of the
subjects corresponded to high normal pressure;
73 (10.4 + 1.8) % of the subjects were referred to
hypertension.

HU was diagnosed in 118 (16.2 + 1.6)% of
subjects having no complaints of gout, i. e. HU
in these cases was asymptomatic. The studi-
ed levels of the purine metabolism condition
intercorrelated: the uricemia level with con-
centrations of adenine (r = 0.63; P < 0.001),
guanine (r = 0.43; P < 0.001), hypoxanthine
(r = 0.41; P < 0.001), xanthine (r = 0.68;
P < 0.001); XO activity with concentrations
of guanine (r = 0.29; P < 0.01), hypoxanthine
(r =0.23; P <0.01), xanthine (r = 0.28; P < 0.01),
the uricemia level (r = 0.86; P <0.001); concen-
tration of xanthine with concentration of ade-

Table 3
Clinical and laboratory parameters
in a random population sample regarding the uricemia level
In;llividual§ Witl.l Individuals
Parameter no r};%?:rer;(fsmla with hyp_eruricemia P
(0 = 209) (n =118)

BMI, kg/m? 25.68 £ 4.55 32.4+6.01 <0.001

WC, cm 87.3+16.74 100.2 + 13.8 <0.001

IWC/HC, conventional units 0.9+0.11 1.01+£0.11 <0.001

SBP, mm Hg 130.2+ 1.4 138.6 + 3.6 <0.01

DBP, mm Hg 83.6+0.8 89.2+14 <0.01

Glu,, mmol/l 5.46 +0.12 7.85+ 0.69 <0.01

IRI, pU/ml 18.02 + 8.83 25.36 + 7.23 <0.05

HOMAZ2_IR, conventional units 2.37+1.12 3.69 +1.39 <0.01

Cholesterol, mmol/l 5.09+0.77 6.01 £1.28 <0.01

HDL-C, mmol/l 1.36 +0.32 1.12+0.24 <0.02
TG, mmol/l 1.11+0.34 2.06 £ 0.52 <0.0001

LDL-C, mmol/l 3.06+0.12 3.47+0.14 <0.001
VLDL-C, mmol/l 0.20 £0.01 0.30 +0.03 <0.001

AIP, conventional units 2.67+0.06 3.42+0.23 <0.05
UA in blood, pmol/l 282.6 + 2.8 418.0 + 8.2 <0.001
Adenine, conventional units 116.0+ 2.6 163.0 £ 6.0 <0.001
Guanine, conventional units 168.4+1.4 281.1+4.3 <0.001
Xanthine, conventional units 125.6 £ 0.5 178.6 £ 0.3 <0.001
Jypoxanthine, 153.6+ 1.2 208.8 + 1.6 <0.001

XO activity, nmol/min/ml 2.56 +0.19 3.568 +0.30 <0.01
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Table 4

Spearman's rank correlation coefficients
between the purine metabolism values and clinical and biochemical parameters
of the examined subjects

Parameter Factor r, P

BMI, kg/m? 0.32 0.001

Adenine, conventional units TG, mmol/l 0.36 0.001
Glu,, mmol/l 0.22 <0.05

Guanine, conventional units Age, years 0.19 0.05
. . . BMI, kg/m? 0.27 0.001
Xanthine, conventional units

TG, mmol/l 0.32 0.001

Age, years 0.17 0.01

BMI, kg/m? 0.37 0.001

SBP, mm Hg 0.24 0.01

DBP, mm Hg 0.18 0.01
UA in blood, pmol/l HDL-C, mmol/L —-0.16 <0.05
TG, mmol/l 0.28 0.001

Glu,, mmol/l 0.51 0.001

Glu,,,, mmol/l 0.59 0.001

IRI, pU/ml 0.31 0.01

o . DBP, mm Hg 0.29 0.001

XO activity, nmol/min/ml

TG, mmol/l 0.31 0.001

nine (r = 0.90; P < 0.001), guanine (r = 0.36;
P < 0.001), hypoxanthine (r = 0.46; P < 0.001);
hypoxanthine concentration with adenine con-
centration (r = 0.86; P < 0.001).

The obtained positive statistically signifi-
cant linear associations of purine metabolism
intermediates between each other and its fi-
nal product uric acid (UA) with the XO activity
XO indicate that HU in a random population
sample is mainly metabolic in nature, i.e. due
to excessive production of UA in the body. It is
known that in nephrogenic HU high concen-
tration of UA in the blood is not due to an in-
creased breakdown of purines but results from
insufficient excretion of urates by the kidneys
[15]. In this case, a no proportional increase in
the XO activity and purine metabolism inter-
mediates is needed.

The predominantly metabolic genesis of HU
in the examined random population sample is
suggested by the established correlation of HU
with the main components of MS (Table 3).

At the next stage of the study, to assess the
relationship of hyperuricemic disorders of pu-
rine metabolism with the «classic» predictors

of type 2 diabetes, the correlation of the uri-
cemia level, purine metabolism intermediates
and clinical and hormonal parameter values
(age, BMI, WC, SBP, DBP, Glu, Glu,,, IRI,
TG and HDL-C in the blood) was analyzed
(Table 4).

As shown in Table 4, the concentration of
adenine as one of the initial substrates of pu-
rine catabolism is positively associated with
the level of Glu, while the final product of
purine metabolism UA correlates so with the
level of Glu, and IRI. The association between
uricemia levels and Glu,,, levels and IRI may
indicate that IR enables the preconditions for
intensified purine catabolism and increased
UA production.

It is known that type 2 diabetes is asso-
ciated with obesity, dyslipidemia, hyperinsu-
linemia, and IR [16-18]. Each of the above
mentioned morbid conditions is associated with
HU, even with no obligatory evidence of IGH
[19]. In view of this, it can be assumed that HU
may be related not so much to IGH but to the
other components of MS being present. Among
the MS components, some authors emphasize
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Table 5
Analysis of the MS components frequency seen in the subjects
with the regard for the uricemia level
Morbid Inv(:ilzlidl_lllgls No HU revealed | The x? criterion P
condition (n = 118) (n=609) value
Obesity: n = 75/63.56 n =201/33.00% 37.90 0.001
Class 1 n=41/34.710% n = 134/22.00 % 8.09 0.005
Class 2 n = 34/28.81% n=67/11.00% 24.75 0.001
n = "78/66.10% n=227/37.27% 32.56 0.001
I d BP
ncrease :
n =47/39.80% n = 160/26.27% 8.27 0.005
High BP
Normal BP n=231/26.27% n=67/11,00% 22.18 0.001
HT
IGH: n = 44/37.29% n=32/5,25% 104.96 0.001
FHG n =>5/4.24% n=2/0.33% 12.00 0.001
IGT n=25/21.19% n=22/3.61% 47.62 0.001
deTn};I:; %nDle 2 n = 8/6.78% n =6/0.99% 14.64 0.001
Dyslipidemia: n = 32/27.12% n =99/16.26% 7.18 0.008
Type I1a n = 8/6.78 % n=25/4.11% 1.07 0.3
Type ITb n=3/2.54% n=81.31% 0.35 0.56
Type IV n = 22/18.64% n = 66/10.84 % 4.95 0.027

the particular importance of obesity as an in-
termediator between HU and type 2 diabetes
[20]. The comparison of the frequency of the
MS individual components under HU shows
that obesity (63.56 %) and elevated blood pres-
sure (66.1 %) are revealed to contribute most to
the most hyperuricemia (table 5).

To determine the HU and the MS compo-
nents relationship, both their frequency and the
HU risk at each MS individual component be-
ing revealed, were assessed. That is, the more
significantly the HU increases the relative risk
of the onset of MS individual components, the
more important should be its value for them
as a risk factor. Yet, obesity and hypertension,
the frequency of which is high for HU subjects,
were present in those subjects with no HU evi-
dence (33.00 and 37.27 %, respectively). It was
found that the risk of obesity is the following:
in people with HU: RR 2.85 (95% confidence
interval (CI) (2.02—4.02); hypertension RR 2.29
(95% CI (1.61-3.25); IGH RR 5.09 (95% CI
(3.82-6.79); type 2 diabetes RR 3.7 (95% CI
(2.28-6.02); and dyslipidemia RR 1.69 (95% CI
(1.18-2.42), respectively.

Based on the calculation of CA between HU
and MS components, it was found that among
all MS components, the following are associa-
ted with HU: IGH, obesity, hyperinsulinemia,
hypertension, and dyslipidemia type IV. He-
rewith, the statistical value of HU as a risk
factor for IGH (IGT + type 2 diabetes) is the
most significant (CA = 0.64), which indicates
a close relationship between hyperuricemic dis-
orders of purine metabolism and IGH; for the
Class 2 obesity (CA = 0.52), hyperinsulinemia
(CA =0.59), hypertension (CA = 0.48), and type
IV dyslipidemia (CA = 0.51), the statistical as-
sociation with HU was moderate.

Thus, as a result of the study, the frequency
of HU (16.2%) and IGH (11.8%) in a random
population sample was assessed. Positive sta-
tistically significant linear associations of the
concentration of purine metabolism intermedi-
ates and uric acid with xanthine oxidase activi-
ty indicate the predominantly metabolic nature
of hyperuricemia in the examined subjects of
the randomized population. The revealed rela-
tive risk of glucose homeostasis impairment in
the subjects with diagnosed hyperuricemia is
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5.09 (95% CI (3.82—6.79), type 2 diabetes 3.7
95% CI (2.28-6.02). Among all MS compo-
nents, the statistical value of hyperuricemia as

a risk factor is the most significant for glucose
homeostasis disorders (type 2 diabetes and im-
paired glucose tolerance (CA = 0.64).

CONCLUSIONS

. In a random population sample, impaired glu-
cose homeostasis was diagnosed in 11.8% of
subjects (including type 2 diabetes in 3.03 %,
impaired glucose tolerance in 6.50 %, fasting
hyperglycemia in 0.96%, respectively).

. It was found that for each case of type 2 dia-
betes that was diagnosed earlier, there are
about three cases of type 2 diabetes de novo
(ratio 1:2.75), which confirms the feasibility
of more active screening of the population for
type 2 DM.

. Asymptomatic hyperuricemia was diagnosed
in 16.20% of the examined subjects.

. Positive statistically significant linear asso-
ciations between the concentration of purine

2009; 120: 1640-1645.

6.

metabolism intermediates and uric acid with
xanthine oxidase activity indicate a predomi-
nantly metabolic nature of hyperuricemia in
the subjects of a random population sample.

. It is established that the relative risk of im-

paired glucose homeostasis in subjects with
confirmed hyperuricemia is 5.09 (95% CI
(3.82—6.79), type 2 diabetes 3.7 (95% CI
(2.28-6.02), respectively.

Among all components of the metabolic syn-
drome, the statistical significance of hyper-
uricemia as a risk factor is the most signifi-
cant for disorders of glucose homeostasis
(type 2 diabetes and impaired glucose toler-
ance (CA = 0.64).
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To determine the significance of hyperuricemia (HU) as a predictor of type 2 diabetes mellitus (DM) in
apparently healthy (according to epidemiological criteria) individuals, an analysis of the relationship between
elevated uric acid (UA) in the blood and all components of the metabolic syndrome (MS) was performed in ran-
domized population samples.

Material and methods. The reporting panel was formed according to the generally accepted epide-
miological approach by the randomized sampling of the workers and employees of the industrial enterprise
(n = 727 people). The age of the subjects ranged from 18 to 65 years; the average age was (38.13 + 5.1) years.
MS was confirmed by the IDF criteria. The glucose homeostasis condition was assessed according to the ADA
recommendations. The purine metabolites were studied by the S. V. Oreshnikov et al. method (2008). The levels
of uric acid were determined by the colorimetric method, xanthine oxidase activity by the photometric method.
Anthropometric parameters, glycemia, immunoreactive insulin, blood lipid profile were studied, blood pressure
was measured.

Results and their discussion. In a random population sample, impaired glucose homeostasis was diag-
nosed in 11.8% of subjects (including those with type 2 diabetes in 3.03% cases, impaired glucose tolerance
6.50 %, fasting hyperglycemia 0.96 %, respectively). It was found that for each diagnosed earlier patient with
type 2 diabetes, about three cases of type 2 diabetes de novo (ratio 1:2.75) are revealed, which confirms the fea-
sibility of more active screening of the population for type 2 DM. Asymptomatic hyperuricemia was diagnosed
in 16.2% of the examined subjects. Positive statistically significant linear associations of the concentration of
purine metabolism intermediates among them and UA with xanthine oxidase activity indicate a predominantly
metabolic nature of hyperuricemia in the subjects of the randomized sample. The relative risk of impaired
glucose homeostasis in subjects with established hyperuricemia is found to be 5.09 (95% CI (3.82—-6.79), type 2
diabetes 3.7 (95% CI (2.28-6.02) Among all components of MS, the statistical value of hyperuricemia as a risk
factor is the most significant for the disorders of glucose homeostasis (type 2 diabetes and impaired glucose to-
lerance (CA = 0.64).

Keywords: purine metabolism, impaired glucose homeostasis, type 2 diabetes mellitus, metabolic
syndrome, uric acid.

NMOPYLWEHHA NMYPUHOBOIO OBMIHY )
AK MPEOUKTOP LLYKPOBOIO AIABETY 2 TUNY B nonyngdull

Yepuaesa A.0."?, Mukutiok M.P. 12, Kapagennes 10.1.1:2,
Hopom O. I'.2, Amypos E.M.?

! Xapriscora meduuna axademis nicasounnommoi oceimu MO3 Vipainu, m. Xaprie, Yipaina,
2 YV «Inemumym npobnem endokpunnoi namosnoz2ii im. B. A. anunescokoeo HAMH Ykpainun,
M. Xaprie, Ykpaina
annakholodnaja2008@gmail.com

3 MeTom 3’sicyBaHHS 3HAYEHHS TillepypuKeMii AK mpenukropa mykposoro giadery (IIJ]) 2 tuny y mpak-
TUYHO 30POBUX 0ci0 (3a emigeMIiOJIONIYHUMU KPUTEPiaMH), O0yJI0 IIPOBEeJeHO aHAJII3 3BSI3KY II1BUIIEHOTO
piBua ceuyorol kucaoTu (CK) B kpoBi 3 ycima kommonernTamu metabossianoro cuagpomy (MC) y BumagroBux
MOMYJIAI[IAHUX BUOIPKAX.

Marepianu i merogu. ['pymna obcreskenux cdhopMoBaHA 3a 3araIbHONMPUUHITUME eI111eMi0JIOTIYHU-
MM OiIX0JaMM METOJIOM BHIIAIKOBOI BHOIPKHU 3 umcja poboYmX 1 CIysKOOBIIIB IIPOMUCIIOBOTO II1AIPUEMCTBA
(n =727 oci6). Bik o6creskenux Bix 18 10 65 poxkis, cepenuit — (38,13 + 5,1) poris. MC BepudikyBaiu 3a Kpu-
tepismu IDF. Oiminky crany romeocrasy IUIIOK03U 3JiHCHIOBaIM 3rigHo pexoMmengaiiit ADA. Mera6omitu
mypuHOBOr0 00MiHY mocaimsxysanau meromom C. B. Opemrikosa ta craiBast. (2008 p.). Pisai CK Busnauamun
KOJIOPUMETPUYHHUM METOJ0M, aKTUBHICTh KCAHTUHOKCUIA3U — QoToMeTpuuHUM MeTooM. JlocmimryBaiu
AHTPOIOMETPUYHI ITIOKA3HUKN, PIBEHDb IVIIKeMil, IMyHOpPEeaKTUBHOTO 1HCYJIIHY, JINOIJHUHN CIIEKTP KPOBl, BH-
MipIoBaJIu apTepilaJbHUN THUCK.

PesynbraTru i ix 00roBopesHsa. Y BUIIAIKOBIN IOIYJIAIIAHINA BUOIPII] MOPYIIEHH TJIIOKO3HOI'0 I'OMEO-
crady miarHocroBauo y 11,8% obcreskenux (B Tomy uvwmeni I[J[ 2 tumy y 3,03 %, mopyIireHHs ToJIepaHTHOCTL
1o miroko3u — 6,5%, rimepriaikemio Hatiie — y 0,96 %, BigmoBigHo). BeraHOBIIEHO, 10 HA KOMKHUUN BUIIA-
mok L1 2 Tuny, axuit 6ys10 gJlarHOCTOBAHO paHille, mpuiragae 6n3bko Tpbox Bunankis 1] 2 tumy de novo
(cmiBBigHOIEHHa 1:2,75), 110 miATBEPAsKYy€E TOIIJIBHICT OlJILII aKTHBHOIO CKPUHIHTY Haceixenusa Ha L[]
2 Ty, ACHMIITOMATUYHY TillepypUKeMiio JiarHocToBaHo y 16,2% obcresxenux. [[o3uTUBHI cTATUCTHUYHO
3HAYYIIl JIHIAHI acorfiaiii KOHIeHTpAaIlll IHTepMeIiaTiB Iy pUHOBOro ooMiHy Mizk cobomo 1 CK 3 akTuBHICTIO
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KCAHTHHOKCHA3W BKA3YITh HA IEPEeBAKHO MeTabOJIIYHY HIPUPOAY TillepypuKeMii y o0CTesKeHUX BHUIIA-
KOBOI momyasaiiiiiaol Bubipku. BeramoBieno, 110 BIAHOCHUN PU3UK MOPYIIEHDb TIIIOKO3HOI'0 TOMeocTady y 00-
CTesKeHUX 3 Bepu(ikoBaHOW Timepypukemieio cranoButh 5,09 (95% CI (3,82-6,79), I1JI 2 tunny — 3,7 (95% CI
(2,28-6,02), Bigmosiguo. Cepesn ycix kommoneHTiB MC craTucTryHAa 3HAYYIIICTD riepypuKeMil Sk pakTopy
PHU3UKY HAUOIIBII BaroMa JJisi IOPYIIeHb rIioko3uoro romeoctady (IIJ] 2 Tumy 1 mopyIimesHHs TojepaHTHOCTL
o raoko3u (KA =0,64).

KiaouyoBi canoBa: mypuHOBHI 00MIH, HOPYILIEHHS IVIIOKO3HOIO TOMEOCTAa3y, IIyKpoBull Aiaber 2 TUILy,
MeTaboJIIYHUM CUHIPOM, CEU0BA KUCIIOTA

HAPYLLEHVE NYPUHOBOIO OEMEHA
KAK MPEAUKTOP CAXAPHbIM AUABETOM 2 TUNA B nonyndaunn

Yepusaesa A. 0.2, Muxkutwok M. P. 12, Kapaueuues 10. 1.2,
Hopou E. I''?2, Amypos 3. M.2

! Xaprosckas meouyuHcKas akademus nociedunsiommuo2o obpasosarus M3 YVipaunot,
2. Xapvkos, Ykpauna,
2 I'V «lducmumym npobniem sndokpurnoll namonoeuu um. B. A. Jlanunesckoeo HAMH Yikpaumnwv,
2. Xapvros, Ykpaurna
annakholodnaja2008@gmail.com

C 1esipl0 BBISICHEHUWS 3HAYEHWS TUIEPYPUKEMUU KaK IpequrTopa caxapuoro nuabera (CI) 2 tuma
y IPAKTUYECKH 3T0POBBIX JIUIL (110 SITUIEMHUOJIOTUIECKUM KPUTEPHUIM), ObLII IIPOBEJeH aHAJIN3 CBS3U ITOBHI-
ureHHoOro ypoBHs moueBo# kucsoTel (MK) B kpoBH co BceMu KOMIIOHEHTaAMU MeTab0OJIHMUYECKOT0 CHHIPOMA
(MC) B cmyua#iHBIX TOMYJISITHOHHEIX BEIOOPKAX.

Marepuasnsl u meTonsl. ['pyrma o6ciieqoBaHHBIX CHOPMHUPOBAHA 110 OOIIEIIPUHATHIM SITUeMHUOJIOTH-
YeCKUM IOJX0JaM METOJOM CJIYUYaWHON BBIOOPKW M3 YKCJIa pabodunX W CIYIKANIUX IPOMBINIJIEHHOTO IIPe/I-
npustus (n = 727 yenosek). Bospacr obciieqoBanusix or 18 mo 65 jer, cpequuit — (38,13 + 5,1) ser. MC
Bepudumuposasu 1mo kpurepuam IDF. Omenky cocrossHuss romeocTasa TUIIOKO3BI OCYIIECTBJISIJIA COTJIACHO
pexomermamuam ADA. MeraGonuTs! mypuHoBoro ooMeHna ucciaemosain merogoMm C.B. OpemHaunkosa u coasT.
(2008 r.). Yposau MK onpenensiu KoJIOpUMETPUYIECKUM METOL0M, AKTUBHOCTh KCAHTHHOKCUIA3BI — (POTO-
MeTpuyecKuM MeToaoM. VceaemoBaiyn aHTPOIIOMETpUYECKHE TTI0KA3aTeIN, YPOBHH ITIMKEMUU, HMMYHOpPeakK-
TUBHOTO MHCYJIMHA, JUIITUHBIN CIIEKTP KPOBH, U3MEPSJIN apTepuabHoe JIaBJIeHUe.

Peaynwsrarel u ux obcy:xaeHue. B ciaydaiiHON MOMYJISIIUOHHON BBHIOOPKE HAPYIIEHUS TJIIOKO3HOTO
romeocrasa guarHoctTupoBaH y 11,8% obGcimenoBanubixX (B ToM unciie CI 2 Tuna B 3,03 %, HapylieHue ToJe-
PaHTHOCTH K IVII0K03e — 6,5%, rumepriukemusa Haromak — B 0,96 %, COOTBETCTBEHHO). YCTAHOBJIEHO, YTO
Ha Kamaeii caydait CJ] 2 Tuma, KoTopsli OBLII JUATHOCTUPOBAH paHee, IPUXOIUTC 0K0JI0 Tpex caydaes CJ]
2 tuna de novo (coorHomenwue 1:2,75), 4TO IMOATBEPKIAET LEJIeCO00PaA3HOCTh 00JIee aKTUBHOTO CKPUHHUHTA
CJl 2 Tuma y HacejqeHusa. ACUMIITOMATAYECKAs IUIIEPY PUKEMUA TUarHocTUpoBana y 16,2 % o6ciieJoBaHHBIX.
[TososkuTeIbHBIE CTATUCTUYECKN 3HAYMMBIE JMHEHHBIE aCCOIUAIINN KOHIIEHTPAI[MYA NHTEPMeIUATOPOB IIy-
puHOBOTO 0O0MeHa Mexkay coboirt m MK ¢ aKTHBHOCTHI0 KCAHTHUHOKCH/IA3bl YKA3BIBAIOT HA IMPEUMYIIECTBEH-
HO MeTab0JIUUYeCKYI0 IPUPOIY THIIEPYPUKEMHUH y 00CJIeOBAHHBIX CJIYYANHON MOMYJISAIIMOHHON BBIOOPKU.
YceTaHOBIIEHO, YTO OTHOCHUTEJIBHBIN PUCK HAPYIIEHUH TVIIOKO3HOTO ToMeocTada y 00CJieJOBAHHBIX C Bepudu-
IUPOBAHHOM runepypurkemueit cocrasiser 5,09 (95% CI (3,82-6,79), C 2 tuma — 3,7 (95% CI (2,28-6,02),
coorBeTcTBeHHO. Cpeau Becex KommoHeHTOB MC craTucTuUeckass 3HAUMMOCTD TUIIEPYPUKEMUH KaK aKkTopa
pucka HauboJsiee BecoMasi Jisl HAPYIIeHui rirrokoauoro romeocrasda (CI 2 Tuna u mapyIeHus ToJiepaHTHO-
cru K riniorose (KA = 0,64).

KnwoueBble cioBa: OypuHOBBEIN 00MEeH, HapylleHHe TJIIOKO3HOTO TOMeocTa3a, caXxapHblil nuaber
2 Tuma, MeTaboJIuUYeCKNM CUHIPOM, MOUYeBas KHCJI0TA.
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