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Abstract. Background. The search and study of new risk factors for the development and progression of dia-
betic retinopathy (DRP) and their modifying influence on the components of metabolic syndrome in type 2 dia-
betes mellitus (T2DM) remain relevant. The purpose was to conduct a comparative evaluation of the impact of
certain DRP development factors on indices of lipid metabolism in metabolic syndrome. Materials and methods.
The research was carried out in 64 patients (95 eyes) with T2DM, metabolic syndrome and DRP (males and fe-
males, average age 61.55 + 2.37 years, average duration of diabetes 11.23 + 2.11 years, average level of HbA1c
9.89 + 0.78 %, average body mass index 34.55 + 3.75 kg/m?), who were divided into 3 groups depending on the
stage of DRP. Results. Results had showed that the following factors have modifying influence on the level of total
cholesterol in the blood of patients with T2DM and DRP: age of patients (under 60 years), duration of diabetes
(less than 10 years), decompensation of carbohydrates metabolism — for the 3 stage of DRP, features of therapy
for T2DM (oral hypoglycemic drugs) — for the 2™ stage of DRP; on the level of low-density lipoprotein cholesterol:
younger age of patients, decompensation of diabetes — for the 3 stage of DRP, features of hypoglycemic therapy
(insulin therapy), shorter duration of diabetes — for the 2™ stage of DRP; on the level of triglycerides: age of pa-
tients (under 60 years), duration of diabetes (less than 10 years) and insulin therapy — for the 1t and 3 stages
of DRP. Conclusions. It is concluded that features of hypoglycemic therapy can be a new modifying factor for the
risk of DRP progression.
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Introduction

Clinical and epidemiological studies which were car-
ried out in Ukraine and abroad demonstrated the influ-
ence of hyperglycemia, arterial hypertension (AH) and
dyslipidemia and to a lesser degree a high body mass in-
dex as well as a low level of physical activity and insulin-
resistance on frequency of occurrence and development
of diabetic retinopathy (DRP) [1, 14, 15]. However the
level of glycated hemoglobin (HbAIc) is the most essen-
tial risk factor for development and progression of DRP,
it represents only 11 % of risk for retinopathy [6]. Similar
to HbAlc, AH and level of general cholesterol in blood
serum together make up from 9 to 10 % of risk for deve-
lopment of DRP [8]. Thus prophylaxis of complication
of diabetes mellitus (DM) should include further exami-

nation of other modifying or non-modifying risk factors.
Contemporary references also testify to the importance
of other factors including obstructive sleep apnea, non-
alcoholic fatty liver disease, level of prolactin, homocys-
teine and hormones of adipose tissue of blood serum [1, 2,
9—12, 16, 17], genetic factors and endothelial dysfunction
in development of DRP [5, 13]. Considering the fact that
the relative contribution of different factors to the risk of
developing retinopathy remains uncertain, the search and
study for new risk factors of development and progression
of DRP and their modifying influence on components of
the metabolic syndrome (MS) at T2DM remain actual.

Purpose. To conduct a comparative evaluation of in-
fluence of certain DRP development factors on indices
of lipid metabolism at MS.
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Materials and methods

The research was carried out on 64 patients (95 eyes)
with T2DM, metabolic syndrome and DRP (males and
females, average age 61.55 £ 2.37 years old, average du-
ration of diabetes 11.23 * 2.11 years, average level of
HbA1c9.89 +0.78 %, average BMI 34.55 + 3.75 kg/m?),
who were divided into 3 groups depending on the stage of
DRP. The research was conducted according to World
Medical Association Declaration of Helsinki (2008) and
literary recommendations for inclusion criteria into the
research of patients with obesity and T2DM [18]. MS,
parameters of T2DM and dyslipidemia were estimated
according to the criteria accepted by the WHO experts
from National Health Institute of the USA (Adult Treat-
ment Panel III, ATP III, 2001), recommendations of
International Diabetes Federation (IDF), American
Diabetes Association (ADA) (2013, 2015), European
Society of Cardiology (ESC), European Atherosclero-
sis Society (EAS), Ukrainian Association of Cardiology
(2011).

HbAlc was estimated by the analyzer D-10 (Bio-
Rad, France/USA) by liquid ion exchange chromatog-
raphy with high pressure using sets made by Bio-Rad
(France/USA), triglycerides (TG), total cholesterol and
its fractions — by the automatic biochemical analyzer
Olympus AU400 (Beckman Coulter (USA)) using the
method of spectrum photometry with reagents Olympus
AU400. All patients underwent complex ophthalmologi-
cal examination: autorefractometry, visometry, tono-
metry, perimetry, biomicroscopy, fundus photography

and fluorescein fundus angiography. Diagnosis of dia-
betic retinopathy was established according to Order of
Ministry of Health of Ukraine as of 22 May 2009 N 356
(in the edition of Order of Ministry of Health of Ukraine
as of 05 August 2009 N 574), in which it is recommended
to use 3 main stages for diabetic retinopathy in ophthal-
mological work: non-proliferative, pre-proliferative and
proliferative.

Results

Main biochemical clusters of MS in patients with
T2DM depending on the stage of DRP and considering
such factors as progression, age of patients, duration of
T2DM, degree of compensation and applied hypo-gly-
cemic therapy have been represented in tables 1—4.

At the age below 60 years old the highest average
level of total cholesterol was diagnosed in patients at the
3¢ stage of DRP, at the age over 60 — at the 2™ stage
of DRP. The worst level of total cholesterol in those
comparison groups was observed in patients at the age
below 60 at the 3 stage of DRP (6.68 mmol/l, and by
CI — 7.99 mmol/l). Patients with the duration of dia-
betes less than 10 years and more than 10 years — the
worst average level of total cholesterol was at the 3 stage
of DRP. The worst average level of total cholesterol in
those comparison groups was observed in patients with
the duration of diabetes less than 10 years at the 3™ stage
of DRP (6.36 mmol/I, by CI — 7.51 mmol/l). Patients
with subcompensation and decompensation of carbo-
hydrates metabolism — the highest average level of to-

Table 1. Average statistical data of concentration of total cholesterol in blood at different stages
of diabetic retinopathy depending on risk factors for progression (n, M £ m; 95% CI)

. Diabetic retinopathy
Comparison groups
1t stage 2 stage 3 stage
25 6 5
Age of patients < 60 years old 5.68 + 0.25 5.05+0.75 6.68 + 0.64
5.16-6.21 3.54-6.55 5.38-7.99
17 6 5
Age of patients > 60 years old 5.45 + 0.31 5.71 +0.53 5.33 £ 0.64
4.82-6.08 4.65-6.78 4.03-6.64
31 5 6
Duration of diabetes < 10 years 5.73 +£0.22 6.06 + 0.64 6.36 + 0.57
5.27-6.19 4.76-7.35 5.20-7.51
Duration of diabetes over 11 7 4
10 vears 5.19 +0.38 5.04 £ 0.57 5.43 +0.74
y 4.42-5.96 3.88-6.19 3.93-6.92
14 5 4
Subcompensation of diabetes 5.30 £ 0.35 5.18 £ 0.92 550 +0.75
4.59-6.00 3.31-7.04 3.97-7.02
27 7 6
Decompensation of diabetes 5.78 £ 0.25 5.58 + 0.49 6.32 + 0.58
5.27-6.28 4.58-6.58 5.14-7.49
26 5 4
OHGD 5.56 + 0.24 7.11 +0.88 4.96 + 0.72
5.07-6.06 5.34-8.87 3.52-6.41
16 7 6
Insulin therapy 5.63 + 0.31 5.08 £ 0.47 6.64 + 0.55
5.01-6.26 4.08-5.97 5.52-7.75

Notes: here and in the tables 2-4: n — number of the studied patients, C| — confidence interval, OHGD — oral

hypoglycemic drugs.
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tal cholesterol was observed in patients at the 3 stage of
DRP. The worst average level of total cholesterol in those
comparison groups was observed in patients with HbAlc
> 8 % at the 3 stage of DRP (6.32 mmol/1, and by CI —
7.49 mmol/l). In case of therapy by oral hypoglycemic
drugs (OHGD) the highest average level of total choles-
terol was observed in patients at the 2" stage of DRP, in
case of insulin therapy — at the 3% stage of DRP. The
worst average level of total cholesterol in the presented
comparison groups was observed at the 2" stage of DRP
in patients who were prescribed OHGD (7.11 mmol/I,
by CI — 8.87 mmol/l) (table 1).

At the age of over 60 years old the best average level
of cholesterol HDLP was observed in patients at the 2"
stage of DRP. The worst total indicator of cholesterol
HDLP among those comparison groups was observed
in patients at the age below 60 years old at the 3" stage
of DRP (0.77 mmol/I by CI). Patients with the duration
of diabetes less than 10 years had the best average level
of cholesterol HDLP on the 2™ stage of DRP, patients
with duration of diabetes over 10 years — at the 2" and
3 stages of DRP. The worst total index of cholesterol
HDLP among the comparison groups was revealed in
patients with the duration of diabetes less than 10 years
at the 3" stage of DRP (0.79 mmol/1 by CI). At subcom-
pensation and decompensation of DM patients had the
highest average level of cholesterol HDLP at the 2" stage
of DRP. The worst absolute index of cholesterol HDLP
among the comparison groups was revealed in patients
with HbAlc > 8 % at the 3 stage of DRP (0.83 mmol/1
by CI). In case of treatment by OHGD the highest ave-

rage level of cholesterol HDLP was revealed in patients
at the 2" and 3 stages of DRP, in case of insulin the-
rapy — at the 2" stage of DRP. The worst total index of
cholesterol HDLP among the comparison groups was
observed at the 3™ stage of DRP in patients who received
insulin therapy (0.83 mmol/1 by CI) (table 2).

At the age below 60 years old, the highest average
level of cholesterol LDLP was revealed in patients at the
3 stage of DRP, at the age over 60 years old — at the
2nd stage of DRP. The worst level of cholesterol LDLP
in the comparison groups was determined in patients
at the age of below 60 years old at the 3 stage of DRP
(4.07 mmol/l and by CI — 4.95 mmol/l). In patients
with the duration of diabetes over 10 years, the high-
est average level of cholesterol LDLP was revealed at
the 2 stage of DRP and in patients with the duration
of diabetes overl0 years — at the 1% and 3™ stages of
DRP. The worst average level of cholesterol LDLP in
the comparison groups was revealed in patients with the
duration of diabetes less than 10 years at the 2" stage of
DRP (4.17 mmol/l, and by CI — 5.05 mmol/l). In pa-
tients with the level of HbAlc < 8 % the highest average
level of cholesterol LDLP was determined in patients at
the 1% and 2" stages of DRP, and at HbAlc more than
8 % — at the 3" stage of DRP. The worst total index of
cholesterol LDLP among the comparison groups was re-
vealed in patients with HbAlc > 8 % at the 3™ stage of
DRP (4.29 mmol/l, and by CI — 5.07 mmol/I). In case
of therapy by OHGD the highest average level of choles-
terol LDLP was determined in patients at the 2" stage
of DRP, in case of insulin therapy — at the 3 stage of

Table 2. Average statistical data of concentration of cholesterol of high density lipoproteins in blood
at different stages of diabetic retinopathy depending on risk factors for progression (n, M = m; 95% CI)

. Diabetic retinopathy
Comparison groups

1t stage 2" stage 3 stage

25 4 5
Age of patients < 60 years old 1.11 £ 0.06 1.46 + 0.17 1.07+£0.14
0.99-1.23 1.12-1.81 0.77-1.37

17 8 5
Age of patients over 60 years old 1.10 £ 0.07 1.33+0.12 1.30+0.14
0.95-1.24 1.09-1.57 1.00-1.59

30 5 6
Duration of diabetes < 10 years 1.09 + 0.05 1.32 +0.14 1.06 + 0.13
0.98-1.20 1.03-1.61 0.79-1.32

Duration of diabetes over 11 7 4
10 vears 1.14 £ 0.08 1.42+0.13 1.40 £ 0.16
y 0.96-1.32 1.15-1.68 1.06-1.73

14 5 4
Subcompensation of diabetes 1.17 £ 0.07 1.45+0.21 1.33+0.17
1.02-1.33 1.03-1.86 0.99-1.67

26 7 6
Decompensation of diabetes 1.06 + 0.05 1.35+0.11 1.10+0.13
0.95-1.18 1.13-1.58 0.83-1.36

25 5 5
OHGD 1.10 £ 0.05 1.35+0.21 1.33+0.17
0.98-1.21 0.92-1.77 0.98-1.67

16 7 5
Insulin therapy 1.12 £ 0.07 1.38 £ 0.11 1.10£0.13
0.97-1.27 1.16-1.61 0.83-1.36
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DRP. The worst average level of cholesterol LDLP in the
comparison groups was observed at the 3™ stage of DRP
in patients who received insulin therapy (4.53 mmol/I,
and by CI — 5.27 mmol/l) (table 3).

At the age of 60 years old the highest average level of
TG was revealed in patients at the 1 stage of DRP and
at the age over 60 years old — at the 1* and 2" stages of
DRP. The worst level of TG in age comparison groups
was determined in patients at the age of 60 years old at
the 1% stage of DRP (2.95 mmol/Il, and by CI at the 3™
stage — 4.19 mmol/l). In patients with the duration of
diabetes less than 10 years the highest average level of
TG was revealed at the 1% stage of DRP, and in patients
with duration of diabetes over 10 years — the same as at
the I stage of DRP. The worst average level of TG in
comparison groups by the duration of diabetes was deter-
mined in patients with the duration of diabetes less than
10 years at the It stage of DRP (4.17 mmol/l, and by CI
at the 3 stage — 3.81 mmol/l). In patients with the level
of HbAlc < 8 % the highest average level of TG was re-
vealed at the 1% stage of DRP, at HbAlc over 8 % — the
same as at the 1% stage of DRP. The worst average level of
TG among comparison groups by compensation of car-
bohydrate metabolism was determined in patients with
HbAlc > 8 % at the 1% stage of DRP (2.57 mmol/1, and
by CI — at the 2" stage with the level of HbAlc <8 % —
3.72 mmol/l). In case of OHGD therapy the highest av-
erage level of TG was determined in patients at the I*
stage of DRP, in case of insulin therapy — the same as
at the 1 stage of DRP. The worst average level of TG in

comparison groups by the type of hypoglycemic therapy
was determined at the 1 stage of DRP in patients who
received insulin therapy (2.62 mmol/l and by CI — at the
2nd stage if OHGD is used — 4.26 mmol/1) (table 4).

Discussion

As the results of the statistical analysis showed, aver-
age indices of total cholesterol in blood in all compari-
son groups of patients with T2DM mainly exceeded the
upper level of reference indices for patients without the
risk for development of cardiovascular events and T2DM
(less than 5—5.18 mmol/l) and mainly for patients with
T2DM (less than 4.5 mmol/l); average indices of cho-
lesterol HDLP in blood by stages of DRP were not lower
than those of the recommended boundary value level
in blood serum (less than 1.0 mmol/l) and were within
normal values (1.03—1.55 mmol/l), average indices
of cholesterol LDLP were higher than the norm (refe-
rence values for healthy people 2.6—3.3 mmol/l) in 13
out of 24 comparison groups (54.1 %) and exceeded the
higher reference value level, determined for patients with
T2DM (less than 2.5 mmol/l), in 23 groups of patients
(95.8 %), average indices of TG in blood of patients
with DRP were higher than the norm (reference data for
healthy people — 1.7 mmol/1) in 13 out of 24 comparison
groups (54.1 %).

According to the results of comparative estimation
for the influence of progression factors of DRP on indi-
ces of lipid metabolism in patients with T2DM and DRP
we can notice that the most significant hypercholeste-

Table 3. Average statistical data on concentration of cholesterol of low density lipoproteins in blood
at different stages of diabetic retinopathy depending on risk factors for progression (n, M = m; 95% CI)

. Diabetic retinopathy
Comparison groups
1¢t stage 2 stage 3 stage
25 5 5
Age of patients < 60 years old 3.44 £ 0.17 3.06 + 0.51 4.07 £ 0.44
3.03-3.80 2.04-4.08 3.19-4.95
17 7 5
Age of patients over 60 years old 3.21 £ 0.21 3.90 + 0.36 3.49 £ 0.44
2.78-3.64 3.17-4.62 2.6-4.37
31 5 6
Duration of diabetes < 10 years 3.35+0.15 417 £0.43 4.07 £0.39
3.04-3.67 3.29-5.05 3.28-4.85
Duration of diabetes is over 1 7 4
10 vears 3.34 + 0.26 3.18 £ 0.39 3.3x0.5
y 2.81-3.87 2.39 -3.96 2.28-4.31
14 5 4
Subcompensation of diabetes 3.20 +0.23 3.20 + 0.61 2.93 + 0.50
2.73-3.66 1.96-4.43 1.92-3.93
27 7 6
Decompensation of diabetes 3.45+0.16 3.74 +£0.32 4.29 +0.38
3.11-3.78 3.08-4.40 3.51-5.07
26 5 4
OHGD 3.34 +0.16 4.05 + 0.58 2.583 +0.47
3.01-3.66 2.88-5.21 1.58-3.48
6
16 7
Insulin therapy 3.37 +0.20 3.50 + 0.31 P
2.96-3.78 2.87-4.12 ’ A1 *
p < 0,001

Note: * — in comparison with OHGD.
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rolemia (the worst level) is observed at the age of patients
under 60 years old — at the 3" stage of DRP (exceeding
of target values for 48%), with the duration of diabetes
less than 10 years — at the 3™ stage of DRP (exceeding
target values by 41 %), in patients with decompensation
of carbohydrate metabolism (HbAlc > 8 %) — at the 3%
stage of DRP (exceeding target values for 41%), in case
of administration of OHGD — at the 2 stage of DRP
(exceeding target values by 58 %).

Most clinically significant increase in levels of choles-
terol LDLP were determined at the age of patients under
60 years old — at the 3" stage of DRP (exceeding target
values by 62 %), with the duration of diabetes less than
10 years — at the 2" stage of DRP (exceeding target va-
luesby 67 %), in patients with decompensation of T2DM
(HbAlc > 8 %) — at the 3" stage of DRP (exceeding tar-
get values by 71 %), in case of insulin therapy — at the
3 stage of DRP (exceeding target values by 80 %). The
obtained results were supported by publications on in-
terrelation between duration of diabetes and the level of
HbAlc > 8 % with cholesterol LDLP [11].

Moreover by cholesterol HDLP the clinically signifi-
cant decrease in its concentration in blood can be deter-
mined only by the confidence interval at the 3™ stage of
DRP at the age of patients under 60 years old (decrease
by 23 %), with the duration of diabetes less than 10 years
(decrease by 21 %), at decompensation of carbohydrate
metabolism (decrease by 17 %) and if insulin therapy was

administered (decrease by 17 %). On the whole average
levels of cholesterol HDLP remain relatively unfavorable
without the influence on it from factors of DRP progres-
sion, which indicates probably their minimal contribu-
tion to the formation of endothelial dysfunction typical
for diabetes.

Clinically significant hypertriglyceridemia was de-
termined mainly only at the 1% stage of DRP (exceeding
target values maximally — up to 73 %), and notably at
the action of all the factors of DRP progression present-
ed by us, with the exception of the age of patients under
60 years old, the factor of duration of diabetes less than
10 years and the factor of insulin therapy, when hyper-
triglyceridemia was revealed also at the 3™ stage of DRP
(exceeding target values by 32—48 %).

Previous examination of clusters of MS in patients
with T2DM and DRP showed that patients with DRP
possess phenotypic and clinical-biochemical signs of MS:
obesity (83.4 % patients) with the increased waist regard-
less of gender, AH (71.4 % patients), dyslipidemia (47.6 %
patients), hypercholesterolemia (61.9 % patients) and hy-
pertriglyceridemia (52.3 % patients). The authors suggest
that hypertriglyceridemia is one of the trigger pathoge-
netic mechanisms for development of DRP [18]. In the
world literature it has been shown that the severity of DRP
is connected with the increased concentration of TG and
inversely proportional to the level of cholesterol HDLP;
it was also shown that fenofibrate decreased by 31 % the

Table 4. Average statistical data on concentration of triglycerides in blood in patients at different stages
of diabetic retinopathy depending on risk factors for progression (n, M £ m; 95% CI)

. Diabetic retinopathy
Comparison groups
1+t stage 2" stage 3" stage
24 5 5
Age of patients < 60 years old 2.95+0.33 1.17 £ 0.95 2.52 +0.83
2.27-3.62 -0.75-3.09 0.85-4.19
17 7 5
Age of patients over 60 years old 1.85+0.40 1.80 + 0.67 1.45+0.83
1.05-2.65 0.43-3.16 -0.21-3.12
30 6 6
Duration of diabetes < 10 years 2.61 +0.31 1.66 = 0.86 2.25+0.77
1.97-3.24 0.03-3.40 0.70-3.81
Duration of diabetes is over 10 11 6 4
ears 2.18 £ 0.52 1.53 +£0.77 1.54 £ 1.00
y 1.13-3.23 0.02-3.08 0.06-3.55
13 5 4
. . 2.45 £ 0.47 1.25+1.23 1.64 +1.01
Subcompensation of diabetes 1 50-3.41 0.03-3.72 0.37-3.65
p < 0,02*
27 7 6
. . 2.57 £+ 0.32 1.68 £ 0.65 1.10+£0.13
Decompensation of diabetes 1.91-3.23 0.36-3.01 0.83-1.36
p <0,001**
25 5 4
OHGD 2.41 +£0.34 1.81+£1.22 1.19 £ 0.99
1.71-3.10 0.63-4.26 0.81-3.19
16 7 6
Insulin therapy 2.62 +0.43 1.52 £ 0.65 247 +0.77
1.76-3.49 0.21-2.83 0.92-4.01

Notes: * — in comparison with 3™ stage with DM decompensation, ** — in comparison with 3 stage with DM

decompensation.
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necessity for laser treatment of proliferative DRP, threat-
ening eyesight of patients with T2DM [4]. The provided
literature data correspond to our results.

We are inclined to consider that at the 1 stage of
developing DRP hypertriglyceridemia takes part in the
formation of endothelial dysfunction and provides id-
iosyncratic metabolic “hit” on rheological properties of
blood and endothelium of vessels, contributing to the
realization of the influence from such markers of endo-
thelial damage and low-gradual inflammation as inter-
leukin-8 [5, 13], inhibitor of activator of plasminogen-1
[3], vascular cell adhesion molecule type 1 [7], which
are actively produced in the body in case of obesity.
Hypercholesterolemia and dyslipidemia (by cholesterol
LDLP), seemingly may lead to further progression of en-
dothelial dysfunction by the type of the “second wave” at
later stages of DRP. At that the modifying influence on
those clusters of MS, as our own results showed, at dif-
ferent stages of DRP can be made by such factors as age
of patients with T2DM, duration of the disease, degree
of compensation and features of hypoglycemic therapy.
It can be suggested that the type of hypoglycemic therapy
can be the new factor for progression of DRP.

Conclusions

1. The modifying influence on the level of total cho-
lesterol in blood of patients with T2DM and DRP is
rendered by: age of patients (under 60 years old), factor
of duration of diabetes (less than 10 years), factor of de-
compensation of carbohydrates metabolism — for the 3™
stage of DRP, features of therapy for T2DM (OHGD) —
at the 27 stage of DRP; on the level of atherogenic cho-
lesterol LDLP: younger age of patients, decompensation
of diabetes — for the 3™ stage of DRP, features of hy-
poglycemic therapy (insulin therapy), shorter duration
of diabetes — for the 2" stage of DRP; on the level of
TG: age of patients (under 60 years old), factor of dura-
tion of diabetes (less than 10 years) and factor of insulin
therapy — for the 1%t and 3™ stages of DRP.

2. Features of hypoglycemic therapy can represent
a new modifying factor for the risk of DRP progression.

Conlflicts of interests. Authors declare the absence of
any conflicts of interests that might be construed to influ-
ence the results or interpretation of their manuscript.
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KainiyHa aia6etonoris /Clinical Diabetology/

lunnnerHiko A.KO., Cepatok B.M., Kydep O.I1.

Aep>KaBHQ yCTAHOBA «AHIMPOMNETPOBCHKA AEPKABHA MEAMYHA akaaemiss MO3 YikpaiHn», m. AHinpo, YkpaiHa

MopiBHAABHA OLIHKA BNAUBY YMHHUKIB MPOrPeCcyBAHHS Ai06eTUYHOT peTuHonarii
HQA MOKA3HUKMU AiNMiAHOro O6MiHY NPU METABOAIYHHOMY CUHAPOMI

Pesiome. Axmyaavnicms. 3 ornany Ha Te, 110 BiTHOCHMIA
BHECOK Pi3HUX (paKTOPiB HA PU3UK PO3BUTKY PETUHOIATII
3aJIMIIAETHCS HEBU3HAUYEHUM, € aKTYaJTbHUMU TOIIYK i BU-
BUCHHS HOBMX (haKTOPiB PU3UKY PO3BUTKY i ITPOrpecyBaH-
Ha piabetuuyHoi perumHonatii (JIPIT) ta ix Mmomudikyrouunii
BIUIMB Ha KOMITOHEHTM MeTaboJjiiuHoro cunapomy (MC)
npu ykposomy aiadeti (L) 2-ro tuny. Mema: BuKoHa-
TU MOPiBHSUIBHY OLIIHKY BIUIMBY HOeSIKUX (PaKTOPIB Mporpe-
cyBanHs JIPIT Ha mokasHuku jinigHoro oominy npu MC.
Mamepiaau ma memodu. [ociimXeHHs TpoBedeHi B 64
nauieHTiB (95 oueit) i3 LI 2-ro Tumy, MC i APII (uomio-
BiKM 1 XiHKU, cepenHiit Bik — 61,55 £ 2,37 poky, cepeaHs
TpuBajicTh aiabery — 11,20 = 2,11 poky, cepeaHiii piBeHb
HbAlc — 9,89 + 0,78 %, cepenHiit iHgekc macu Tima —
34,55 + 3,75 kr/m?), gakux 3anexHo Bix craznii JPIT posmo-
ninunu Ha 3 rpynu. Pesyasmamu. Monudikyiounii BIUIMB

lMunvneriko N.fO., Cepatrok B.H., Kyqyep E.I.

Ha piBeHb 3arajJibHOTO XOJIECTEPUHY B KpOBi Yy XBopuXx i3 LI
2-ro tuny i API1 cipaBasioTh: BiK mamieHTiB (10 60 pokKiB),
TPUBAJICTh AiabeTy (10 AeCITU POKiB), NEeKOMITEHCAllisl BYT-
JIeBOJHOTO 0OMiHY — a1 TpeTboi ctaaii JAPII, ocobnuBicTb
tepanii LI/I 2-ro Tuny — nns apyroi craaii JIPIT; Ha piBeHb
XOJIECTEPUHY JIIOINPOTEiHIB HU3bKOI IIiIJIBHOCTI: MOJOMI-
U BiK XBOpHUX, AEKOMIIEHcallisl [AiabeTy — IS TPeThoi
cranii JIPIT, ocobauBicTh rimormikeMiuHoi Teparii (iHCYJTi-
HOTepaIllisi), MeHIlla TPUBAJiCTh AiabeTy — JUIsl APYTOi cTafii
HPII; Ha piBeHb TPUIIiLIEPUAIB: BiK MamieHTiB (10 60 po-
KiB), TpMBaicTh AiabeTy (10 AecsITH POKiB) i iHCYJIiHOTEpa-
mist — mist nepinoi ta Tpethoi cramiit 1PI1. Bucnosku. Oco-
OJMBOCTI LIYKPO3HMXKYBAJbHOI Teparii MOXYTh CJIyryBaTu
HOBUM (dakTopom nporpecyBaHHs I PII.

KiouoBi ciaoBa: miaGetnyna peTWHOMATIS; MeTaOOIIUHUIA
CUHIPOM

[ocyAQpPCTBEHHOE yupeXxxaeHre «AHernponeTpOBCKAs TOCYAQPCTBEHHAS MEAMLIMHCKAST akaaemumst M3 YkpauHbi»,

r. AHerp, YkpauHa

deBHMTeAbHCIﬂ OLLeHKA BAUSHUS PAKTOPOB NMPOrpecCcupoBaHUs Anabetnyeckon peTnHonatun
HQ MNOKA3ATEAU AUITMAHOTO OO6MEHA NPU MeTa60ANYECKOM CUHAPOME

Pesiome. Axmyasvnocms. C yd4eToM TOro, 4TO OTHOCH-
TEJTbHBI BKJIAA Pa3IMUHBIX (haKTOPOB HAa PUCK PA3BUTUS
PETUHOIATUN OCTAeTCsl HEOTPEAeIeHHBIM, SIBISIOTCS aKTy-
aJbHBIMU MOUCK M U3YyYyeHHe HOBBbIX (DaKTOPOB pucKa pas-
BUTHST M TIPOTPECCUPOBAHUS IMAOETUICCKOW PETUHOMATHYI
(APIT) u ux moauduuupyroilee BIUIHUE HA KOMIIOHEHTHI
meTaboamyeckoro cuHapoma (MC) nmpu caxapHoMm nuadere
(CI1) 2-ro Tuna. Ifeab: BLIMOJTHUTb CPABHUTEIBHYIO OLIEHKY
BJIMSIHUSI HEKOTOpPbIX (hakTopoB mnporpeccupoBanus JPII
Ha Tokasateiu JunuaHoro oomeHa npu MC. Mamepua-
avt u memodvt. ViccienoBaHus poBeaeHbl y 64 MalMeHToB
(95 rnaz) ¢ C/0 2-ro tuna, MC u APIT (My>XUMHBI U XKEHIIM-
HBI, cpeaHUil Bo3pacT — 61,55 £ 2,37 roma, cpenHssl IJIK-
TeabHOCTh anabera — 11,23 £+ 2,11 ronma, cpeqHuil ypoBeHb
HbAlc — 9,89 + 0,78 %, cpenHuil MHIAEKC MacChl Tejla —
34,55 % 3,75 Kr/M?), KOTOPBIX B 3aBUCUMOCTH OT ctanuu JIPT1
paznenuu Ha 3 rpynnbl. Pezyasmamot. Moauduuupytoiiee

BIMSIHUE Ha YPOBEHB OOIIErO X0JIeCTepruHa B KPOBH Y 00T~
Hbix ¢ C/I 2-ro tTumna u 1 PI1 oka3piBatoT: BO3pacT MalueHTOB
(mo 60 yteT), IIUTEIBHOCTD ArabeTa (10 AECATH JIET), IeKOM-
MeHcalus yrjieBoJHoro ooMeHa — ajis Tpetbeit ctaauu 1 PIT,
ocobeHHocTb Tepanuu CJI 2-ro TvIa — 1Jisi BTOpOii cTaguu
JPII; Ha ypoBeHb XoJieCTepWHA JIMTIOTIPOTEMHOB HU3KOMU
IUIOTHOCTHU: 00JIe€ MOJIOIOM BO3pacT OOJIbHBIX, IEKOMITIEHCA-
uus nuabera — s Tpetbeit ctaguu JAPIT, ocobeHHOCTD ru-
MTOTJIMKEMUYECKOM Tepanuu (MHCYJTMHOTEPAITHs), MEHbIIAast
IUIMTEJIbHOCTb Auadera — st Bropoit ctaauu A PIT; Ha ypo-
BEeHb TPUTIULIEPUIOB: BO3PACT HauueHToB (10 60 yeT), aiu-
TeJIbHOCTh AuadeTa (10 IeCSITU JIeT) U UHCYJIMHOTepanus —
11t iepBoit 1 TpeTheit ctaguii JIPT1. Boteodst. OcobeHHOCTH
caxapOoCHITKAIIeH Tepariii MOTYT CIIY>KUTh HOBBIM (PaKTO-
pom miporpeccun JAPII.

KioueBble clioBa: nuabGernyeckas PeTMHONATHsI, MeTabo-
JIMYECKUIA CUHAPOM
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