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frequency of angio-, retino- and neuropathy, as well as differences in general clinical
and anthropometric parameters in patients with type 1 diabetes (T1D) with different
levels of albumin in the urine depending on cystatin C. The sample was 78 men and 62
women aged 22-26 years, patients with T1D, who were hospitalized in the therapeutic
department Ne1 and Ne2 of the Vinnytsia Regional Highly Specialized Endocrinology
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e-mail: JU|'ak3?<@9 mail.com same age. The level of microalbuminuria and cystatin C was determined for all patients
Kryvoviaz Yu.O. by enzyme-linked immunosorbent assay. The frequency of angio-, retino- and neuropathy,

general clinical (systolic, diastolic, pulse) and anthropometric (height, weight, body
surface area, waist circumference, body mass index) was assessed indicators.
Statistical processing of the obtained results was performed in the license package
"Statistica 5.5", using non-parametric evaluation methods. It was found that in the group
of men with cystatin C<0.9, and in women with cystatin C>0.9 with increasing albuminuria,
the percentage of patients with more severe microvascular complications of T1D. In
patients with diabetes mellitus 1 compared with the control group systolic blood pressure
is significantly higher and increases with increasing albumin levels in the urine (with
cystatin C<0.9 - in men with normo-, microalbuminuria and proteinuria by 7.14%, 8.1%
and 10.8%; in women with normo-, microalbuminuria by 7.5% and 10.0%, with cystatin
C>0.9 - in men with normo-, microalbuminuria by 4.9% and 7.2%, in women with
proteinuria by 19.5%). Similar changes were found for diastolic blood pressure (with
cystatin C<0.9 - in men with proteinuria by 13.0%; in women with normo-,
microalbuminuria by 11.4% and 13.4%; with cystatin C>0.9 - in men with
microalbuminuria by 9.0%, in women with normo- and proteinuria by 9.5% and 21.5%)
and heart rate (with cystatin C<0.9 - in men with microalbuminuria and proteinuria by
18.4% and 12.6%, in women with microalbuminuria by 9.13%; with cystatin C>0.9 - in
men with microalbuminuria by 12.0%, in women with normo-, microalbuminuria and
proteinuria by 10.1%, 16.3% and 25.3%). In patients with T1D compared to the control
group, the length of the body is significantly smaller and decreases with increasing
levels of albumin in the urine (with cystatin C<0.9 - in men with normo-, microalbuminuria
and proteinuria by 3.6%, 6.7% and 9.0%, women with microalbuminuria by 1.9%, with
cystatin C>0.9 - in men with normo-, microalbuminuria by 5.2% and 7.3%, in women
with normoalbuminuria and proteinuria by 2.6% and 4.3%). Similar changes were
found in men for body weight (with cystatin C<0.9 - with microalbuminuria and proteinuria
by 13.6% and 30.1%; with cystatin C>0.9 - with normo- and microalbuminuria by 10.2%
and 25.4%) and body surface area (with cystatin C<0.9 - with normo-, microalbuminuria
and proteinuria by 5.8%, 10.8% and 18.9%; with cystatin C>0.9 - with normo- and
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microalbuminuria by 8.2% and 16.2%). The size of the waist circumference in patients
with T1D with normoalbuminuria is significantly higher, and in patients of other groups
significantly less than in healthy subjects (with cystatin C<0.9 - with normo-,
microalbuminuria and proteinuria by 3.8%, 1.2% and 5.2%; cystatin C>0.9 - with
microalbuminuria by 5.1%). Compared to healthy women, the waist circumference was
significantly higher in sick women (with cystatin C<0.9 - with normo- and
microalbuminuria by 11.2% and 10.7%, with cystatin C>0.9 - with normo- and proteinuria
by 9.7% and 6.0%). In patients with T1D men with proteinuria compared with the control
group, the value of the body mass index was significantly lower by 9.7% (cystatin
C<0.9). The value of the body mass index was significantly higher in patients with
normoalbuminuria and microalbuminuria - by 11.8% and 17.7% (cystatin C<0.9),
respectively, and in patients with proteinuria by 7.2% (cystatin C>0.9) compared with
healthy women. Thus, between healthy and patients with T1D with varying degrees of
albuminuria, differences in general clinical and anthropometric parameters were found,
and they are greater the higher the level of cystatin C.

Keywords: type 1 diabetes, cystatin C level, urinary albumin level, angio-, retino- and

neuropathy, general clinical indicators, anthropometric indicators.

Introduction

Today, type 1 diabetes (T1D) occupies one of the first
places in terms of severity of its complications and mortality,
and the scale of the prevalence of this pathology and its
complications is becoming threatening [7].

The study of the relationship between anthropo-
somatotypological features of man and the course of
disease is undoubtedly an important step in the
development of modern medicine. There are numerous
data in the scientific and literature on the course of diseases
of the respiratory system, cardiovascular and nervous
system, gastrointestinal tract, etc., depending on the
characteristics of anthropo-somatotypological indicators
[21]. However, there is virtually no such work on the course
of nephropathy, angiopathy, retinopathy and neuropathy in
T1D. ldentification of these patterns is a valuable
contribution to the early diagnosis of these complications
of T1D [13].

Currently, preclinical markers of structural and functional
changes in the kidneys, retina, blood vessels, nervous
tissue, myocardium, and others are being actively searched
for. As such markers, along with traditional methods of early
biochemical diagnosis, the definition of cystatin C is
proposed. Cystatin C is a low molecular weight protein
with a molecular weight of 13.4 kDa, belongs to the family
of cysteine proteinase inhibitors. An increase in serum
cystatin C is observed with a decrease in renal filtration
function, and an increase in its urinary excretion indicates
dysfunction of proximal tubular cells [11].

Serum cystatin C, an alternative marker of renal function,
both alone and in combination with serum creatinine and/
or albuminuria, has recently been shown to be a better
predictor of adverse effects compared to serum creatinine
[15]. This protein is found in almost all human tissues and
body fluids, which, unlike creatinine, is less susceptible to
age, race or muscle mass. Studies have shown that
elevated levels of cystatin C are associated with the severity
of retino-, angio- and neuropathy and are an independent
risk factor for these complications along with the duration

of diabetes and glycosylated hemoglobin levels [4].

The patterns described above were obtained mainly in
the study of foreign samples. If confirmed in the domestic
population, such an approach may change clinical practice
and serve as a basis for the inclusion of cystatin C as a
marker to improve the stratification of the risk of neuropathy,
angiopathy and retinopathy in people with diabetic
nephropathy. This group of high-risk individuals can benefit
from more careful monitoring and more timely intervention
before irreversible and threatening complications occur.

The aim of the study was to study the frequency of angio-,
retino- and neuropathy, as well as the differences in general
clinical and anthropometric parameters in patients with
T1D with different levels of albumin in the urine depending
on the level of cystatin C.

Materials and methods

The sample consisted of 78 men and 62 women aged
22-26 years, patients with T1D, who underwent inpatient
treatment in the therapeutic departments Ne1 and Ne2 of
the Vinnytsia Regional Highly Specialized Endocrinology
Center. The control group consisted of 8 practically healthy
men and 13 practically healthy women of the same age.

All patients underwent the procedure of determining
the level of microalbuminuria and cystatin C by enzyme-
linked immunosorbent assay using spectrophotometry
(reagents from ORGenTec, Germany). Regulatory values
of microalbumin in the set of reagents used - 0-25 pg/ml.

Diagnosis of vascular lesions of the lower extremities
was performed by determining the pulsation of the vessels
of the lower extremities and the patient's subjective
complaints of intermittent claudication, pain in the legs while
walking, feeling cold in feet.

The condition of the vessels of the fundus was
assessed by an ophthalmologist after medical dilation of
the pupils using direct ophthalmoscopy. In order to
diagnose diabetic retinopathy, the classification of E.
Kohner, M. Porte (1992) was used: Stage | - non-
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proliferative, Stage Il - preproliferative, Stage Ill - proliferative.

Diabetic neuropathy was diagnosed by a neurologist in
the presence of characteristic subjective sensations in
patients, as well as based on the signs of impaired
sensitivity or reduction/loss of tendon reflexes detected as
a result of objective neurological examination.

Blood pressure was measured on the arteria brachialis
according to the method of Korotkov (1905), according to
the recommendations of EHS experts (2007). ECG
recording was performed according to the generally
accepted method in 12 standard leads using a diagnostic
automated system.

Anthropometric research included the determination of
length, weight, body surface area, waist circumference and
calculation of body mass index (the ratio of body weight in
kilograms to height in meters squared). Body length was
determined using a height meter (accuracy - up to 0.01 m)
when the shoes were removed. Body weight was measured
using medical scales (accuracy - up to 0.5 kg) without outer
clothing in the morning. Waist circumference was measured
with a centimeter tape.

Statistical data processing was performed in the license
package "Statistica 5.5" using non-parametric methods of
evaluation of the obtained results.

Results

Among patients with normoalbuminuria and cystatin C
level >0.9, a higher (p=0.059) percentage of men without
angiopathy and a lower (p=0.075) percentage with grade 3
angiopathy were found compared to women (37.5% and
7.7% and 12.5% and 38.5% respectively).

When comparing the frequency of absence or presence
of angiopathy between men with different albumin levels, in
whom the level of cystatin C was <0.9, a lower (p<0.05)
percentage with grade 3 angiopathy in the group with
normoalbuminuria compared with proteinuria (12.5% and
50.0%, respectively) was found.

When comparing the frequency of absence or presence
of angiopathy between men or women with different albumin
levels, in which the level of cystatin C was >0.9, found: in
men - a higher (p=0.056) percentage with no angiopathy in
the group with normoalbuminuria compared with
microalbuminuria (respectively 37.5% and 0%); lower
(p=0.054) percentage with grade 3 angiopathy in the group
with normoalbuminuria compared with microalbuminuria
(12.5% and 38.9%, respectively); in women - a higher
(p=0.065) percentage with grade 2 angiopathy in the group
with microalbuminuria compared with proteinuria (75.0%
and 28.6%, respectively); lower (p<0.05) percentage with
grade 3 angiopathy in the group with microalbuminuria
compared with proteinuria (16.7% and 71.4%, respectively).

Among patients with microalbuminuria and cystatin
C<0.9, a higher (p=0.085) percentage of men with grade 3
retinopathy was found compared to women of the same
group (71.4% and 27.3%, respectively). Among patients with
normoalbuminuria and cystatin C>0.9, a lower (p=0.086)

percentage of men with grade 3 retinopathy was found
compared to women (4.2% and 23.1%, respectively).

Among men with microalbuminuria and retinopathy of
the 3rd degree, a higher (p=0.058) percentage of patients
with cystatin C level <0.9 was found in comparison with
patients with cystatin C level >0.9 (71.4% and 27.8%,
respectively). Among women with normoalbuminuria and
grade 3 retinopathy, a lower (p<0.05) percentage of patients
with cystatin C<0.9 was found compared to patients with
cystatin C>0.9 (0% and 23.1%, respectively). Among women
with microalbuminuria and without retinopathy, a lower
(p=0.062) percentage of patients with cystatin C level <0.9
was found compared to patients with cystatin C level >0.9
(18.2% and 58.3%, respectively).

When comparing the frequency of absence or presence
of retinopathy between men or women with different albumin
levels, in which the level of cystatin C was <0.9, it was found:
in men - a higher (p<0.01-0.001) percentage without
retinopathy in the group with normoalbuminuria compared
with microalbuminuria and protein (respectively 75.0%, 0%
and 0%); a higher (p=0.092) percentage with grade 1
retinopathy in the group with microalbuminuria compared
with proteinuria (28.6% and 0%, respectively); higher
(p<0.001 in both cases) percentage with grade 2 retinopathy
in the group with proteinuria compared with
normoalbuminuria and microalbuminuria (100%, 0% and
0%, respectively); higher (p<0.01 in both cases) percentage
with grade 3 retinopathy in the group with microalbuminuria
compared with normoalbuminuria and proteinuria (71.4%,
12.5% and 0%, respectively); in women - a higher (p<0.05)
percentage without retinopathy in the group with
normoalbuminuria compared with microalbuminuria (61.1%
and 18.2%, respectively); a higher (p<0.05) percentage with
grade 3 retinopathy in the group with microalbuminuria
compared with normoalbuminuria (27.3% and 0%,
respectively).

When comparing the frequency of absence or presence
of retinopathy between men or women with different albumin
levels, in which the level of cystatin C was >0.9, it was found:
in men - a higher (p<0.05) percentage without retinopathy in
the group with normoalbuminuria compared with
microalbuminuria (66.7% and 27.8%); higher (p<0.05)
percentage with grade 3 retinopathy in the group with
microalbuminuria compared with normoalbuminuria (27.8%
and 4.2%, respectively); in women - a higher (p=0.078)
percentage without retinopathy in the group with
microalbuminuria compared with proteinuria (58.3% and
14.3%, respectively); higher (p<0.001) percentage with grade
2 retinopathy in the group with proteinuria compared with
normoalbuminuria and microalbuminuria (85.7%, 0% and
0%, respectively).

When comparing the frequency of absence or presence
of neuropathy between men or women with different albumin
levels, in which the level of cystatin C was <0.9, men found a
higher (p<0.001 in both cases) percentage with grade 2
neuropathy in the group with normoalbuminuria and
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microalbuminuria compared with proteinuria (75.0%, 100%,
and 0%, respectively) and a lower (p<0.001 in both cases)
percentage with grade 3 neuropathy in the group with
normoalbuminuria and microalbuminuria compared with
proteinuria (0%, 0%, and 90.0%, respectively).

When comparing the frequency of absence or presence
of neuropathy between men or women with different albumin
levels in which the level of cystatin C was >0.9, it was found:
in men - a lower (p<0.05) percentage with grade 2
neuropathy in the group with normoalbuminuria compared
with microalbuminuria (respectively 58.3% and 88.9%); in
women - a higher (p<0.01 and p<0.001) percentage with
grade 2 neuropathy in the group with normoalbuminuria
and microalbuminuria compared with proteinuria (76.9%,
91.7% and 14.3%, respectively); lower (p<0.001) percentage
with grade 3 neuropathy in the group with normoalbuminuria
and microalbuminuria compared with proteinuria (0%, 0%
and 71.4%, respectively).

Patients with microalbuminuria and cystatin C level >0.9
had a higher (p<0.05) value of this indicator compared with
women of the same comparison group (119.2+13.0 and
109.6+13.2, respectively).

The average value of systolic blood pressure in healthy
men (110.6+5.6) was lower (p<0.05; p<0.05 and p=0.062)
compared with sick men with normo- (119.1+9.9),
microalbuminuria (120.3%12.7) and proteinuria
(124.0+16.5), in which the level of cystatin C was <0.9. Healthy
women had lower (p<0.05 in both cases) mean systolic
blood pressure (110.4+9.7) compared with sick women with
normoalbuminuria (119.4+11.0) and microalbuminuria
(122.7£12.9), in whom the level of cystatin C was <0.9.

The average value of systolic blood pressure in healthy
men (110.6+5.6) was lower (p<0.05 and p<0.01) in
comparison with sick men with normo- (116.3+7.8) and
microalbuminuria (119.2+13.0), in whom the level of cystatin
C was >0.9. Healthy women had a lower (p<0.001) mean
systolic blood pressure (110.4+9.7) compared to sick women
with proteinuria (137.1+7.0), in whom the level of cystatin C
was >0.9.

In patients with proteinuria in whom the level of cystatin
C was >0.9, found a higher (p<0.01 and p<0.001) average
systolic blood pressure (137.1+7.0) compared with patients
with normoalbuminuria (113.5£11.1) and microalbuminuria
(109.6+13.2).

Women with microalbuminuria with cystatin C<0.9 had
a lower (p<0.05) mean systolic blood pressure compared
to women with microalbuminuria with cystatin C level >0.9
(122.7+£12.9 and 137.1+7.0, respectively).

Patients with microalbuminuria and cystatin C level >0.9
had a higher (p<0.05) value of this indicator compared to
women of the same comparison group (75.56+8.20 and
68.3318.35, respectively).

There was a lower (p<0.01) mean value of diastolic blood
pressure in healthy men (68.75+5.60) compared with sick
men with proteinuria (79.00+£6.99), in whom the level of
cystatin C was <0.9. Patients with proteinuria with cystatin

C<0.9 had a higher (p<0.05) mean diastolic blood pressure
(79.0046.99) compared with patients with normoalbuminuria
(70.6318.14).

Healthy women had lower (p<0.01 in both cases) mean
diastolic blood pressure (66.15+5.83) compared to sick
women with normoalbuminuria (74.44+8.38) and
microalbuminuria (76.36+7.10), in whom the level of cystatin
C was <0.9.

The mean value of diastolic blood pressure in healthy
men (68.75+3.54) was lower (p<0.01) compared with sick
men with normo- (71.67+6.20) and microalbuminuria
(75.56+8.20), in whom the level of cystatin C was >0.9.
Patients with microalbuminuria with cystatin C>0.9 had a
higher (p<0.05) mean diastolic blood pressure (75.56+8.20)
compared with patients with normoalbuminuria
(71.6716.20). In healthy women, the average value of
diastolic blood pressure (66.15+5.83) was lower (p<0.05
and p<0.001) compared with sick women with
normoalbuminuria (73.08+6.93) and proteinuria
(84.2945.35), in whom the level of cystatin C was >0.9.
Patients with proteinuria with cystatin C>0.9 had a higher
(p<0.01 in both cases) mean diastolic blood pressure value
(84.2945.35) compared with patients with normoalbuminuria
(73.08+6.93) and microalbuminuria (68.33+8.35).

Women with microalbuminuria with cystatin C<0.9 had
a lower (p<0.05) mean diastolic blood pressure value
compared to women with microalbuminuria with cystatin
C>0.9 (76.36+7.10 and 84.2915.35, respectively).

Patients with microalbuminuria and cystatin C<0.9 had
a higher (p=0.070) heart rate compared to women in the
same comparison group (88.86+8.20 and 78.73+11.00,
respectively).

There was a lower (p<0.01) mean heart rate in healthy
men (72.50+5.73) compared with sick men with
microalbuminuria (88.86+9.92) and proteinuria (83.0+8.81),
in whom the level of cystatin C was <0.9. Patients with
microalbuminuria with cystatin C>0.9 had a higher (p<0.05)
mean heart rate (88.86+9.92) compared with patients with
normoalbuminuria (76.31+£11.32).

Healthy women had a lower (p=0.052) mean heart rate
(71.5415.50) compared to sick women with microalbuminuria
(78.73+11.00), in whom the level of cystatin C was <0.9.

There was a lower (p<0.05) mean heart rate in healthy
men (72.50+5.73) compared with sick men with
microalbuminuria (82.39+12.10), in whom the level of
cystatin C was >0.9. Patients with microalbuminuria with
cystatin C>0.9 had a higher (p<0.05) mean heart rate
(82.39%12.10) compared with patients with
normoalbuminuria (75.00£9.29). Healthy women had lower
(p=0.065, p<0.01 and p<0.001) mean heart rate
(71.54+5.50) compared to sick women with
normoalbuminuria (79.54+10.90), microalbuminuria
(85.42+13.57) and proteinuria (95.711£4.96), in which the
level of cystatin C was >0.9. In patients with proteinuria, in
whom the level of cystatin C>0.9, found a higher (p<0.01
and p=0.091) mean heart rate (95.71+4.96) compared with
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patients with normoalbuminuria (79.54+10.90) and
microalbuminuria (85.42+13.57).

Men with microalbuminuria with cystatin C level <0.9
had a higher (p<0.05) mean heart rate value compared
with men with microalbuminuria with cystatin C>0.9
(88.86+9.92 and 82.39+12.10, respectively).

Healthy men had higher (p<0.001) body length values
compared to healthy women (183.5+3.0 and 165.7+3.5,
respectively). A higher body length was found in patients
with normoalbuminuria (177.2+7.1; p<0.001) and
microalbuminuria (172.0£11.4; p=0.085) with cystatin C<0.9
compared to women in the same comparison group
(162.7+5.5 and 162.5+6.1, respectively). A greater value of
body length was observed in patients with normoalbuminuria
(174.416.0; p<0.001) and microalbuminuria (171.1£6.1;
p<0.001) with cystatin C level >0.9 compared to women of
the same comparison group (161.5+6.1 and 160.8+7.9,
respectively).

Healthy men had a higher (p<0.05-0.01) mean body
length (183.5+3.0) compared with sick men with
normoalbuminuria (177.2+7.1), microalbuminuria
(172.0£11.4) and proteinuria (168.3+9.6), in whom the level
cystatin C was <0.9. Patients men with proteinuria in whom
the level of cystatin C was <0.9 had a lower (p<0.05) mean
body length (168.3+9.6) compared with patients with
normoalbuminuria (177.2+7.1). Healthy women had a
higher (p=0.056) mean body length (165.7+3.5) compared
with sick women with microalbuminuria (162.5+6.1), in
whom the level of cystatin C was <0.9.

Healthy men had a higher (p<0.001 in both cases) mean
body length (183.5£3.0) compared with sick men with
normoalbuminuria (174.4+6.0) and microalbuminuria
(171.0£6.1), in whom the level of cystatin C was >0.9.
Patients with microalbuminuria with cystatin C>0.9 had a
lower (p<0.05) mean body length (171.0+6.1) compared
with patients with normoalbuminuria (174.416.0). Healthy
women had higher (p=0.055 and p<0.05) mean body length
(165.7+£3.5) compared with sick women with
normoalbuminuria (160.8+7.9) and proteinuria (158.917.6),
in whom the level of cystatin C was <0.9.

Healthy men had higher (p<0.001) body weight values
compared to healthy women (83.13+4.05 and 60.46+3.18,
respectively). A higher body weight was found in patients
with normoalbuminuria (77.41+£9.99; p<0.05) with cystatin
C level <0.9 compared with women in the same comparison
group (66.75+12.85, respectively). A higher value of this
indicator was observed in patients with normoalbuminuria
(75.46+£10.46; p<0.001) and microalbuminuria
(66.31£12.59; p=0.069) with cystatin C>0.9 compared to
women of the same comparison group (60.23+9.75 and
57.75+10.23, respectively).

Healthy men had higher (p<0.05 and p<0.001) mean
body weight (83.13+4.05) compared with sick men with
microalbuminuria (73.21+15.67) and proteinuria
(63.90+7.37), in whom the level of cystatin C was <0.9. In
patients with proteinuria, in whom the level of cystatin C

was <0.9, found a lower (p<0.01) average value of this
indicator (63.90+7.37) compared with patients with
normoalbuminuria (77.41+9.99).

Healthy men had a higher (p<0.05 and p<0.01) mean
body weight (83.13+4.05) compared with sick men with
normoalbuminuria (75.46+10.46) and microalbuminuria
(66.31+£12.59), in whom the level of cystatin C was >0.9.
Patients with microalbuminuria with cystatin C level >0.9
had a lower (p<0.05) mean value (66.31+£12.59) compared
with patients with normoalbuminuria (75.46+£10.46).

Women with microalbuminuria with cystatin C level <0.9
had a higher (p<0.05) mean body weight compared with
women with microalbuminuria with cystatin C level >0.9
(71.18+£16.49 and 57.75+£10.23, respectively).

Healthy men had higher (p<0.001) body surface area
compared to healthy women (2.056+0.048 and 1.671+0.057,
respectively). A larger value of body surface area was found
in patients with normoalbuminuria (1.944+0.137; p<0.001)
with the level of cystatin C<0.9 compared with women of the
same comparison group (respectively 1.712+0.162). Ahigher
value of this indicator was observed in patients with
normoalbuminuria (1.900+0.148; p<0.001) and
microalbuminuria (1.769+0.164; p<0.01) with cystatin C>0.9
compared to women in the same comparison group
(respectively 1.632+0.120 and 1.598+0.159).

In healthy men, higher (p=0.054, p<0.05 and p<0.001)
average body surface area (2.056+0.048) was found
compared with sick men with normoalbuminuria
(1.944+0.137), microalbuminuria (1.856+0.238) and
proteinuria (1.729+0.147), in which the level of cystatin C
was <0.9. Patients with proteinuria in whom the level of
cystatin C was <0.9, had a lower (p<0.01) average value of
this indicator (1.729+0.147) compared with patients with
normoalbuminuria (1.944+0.137).

In healthy men, a higher (p<0.01 and p<0.001) mean
body surface area (2.056+0.048) was found compared with
sick men with normoalbuminuria (1.900+0.148) and
microalbuminuria (1.769+0.164), in whom the level of
cystatin C was >0.9. Patients with microalbuminuria with
cystatin C>0.9 had a lower (p<0.05) mean value
(1.769+£0.164) compared with patients with
normoalbuminuria (1.900£0.148). In healthy women, a
higher (p=0.096) mean value of body surface area
(1.671+0.057) was found in comparison with sick women
with normoalbuminuria (1.632+0.120), in whom the level
of cystatin C was >0.9.

In women with microalbuminuria, in whom the level of
cystatin C was <0.9, the average value was higher (p=0.062)
compared with women with microalbuminuria, in whom
the level of cystatin C was >0.9 (respectively 1.758+0.209
and 1.598+0.159).

Healthy men had higher (p<0.001) waist circumference
values compared to healthy women (78.25+1.39 and
67.69+3.04, respectively). A higher waist circumference was
found in patients with normoalbuminuria (81.31+5.06;
p<0.05) with cystatin C<0.9 compared to women in the
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same comparison group (76.22+8.48, respectively). A
higher value of this indicator was observed in patients with
men with microalbuminuria (74.44+6.23; p<0.05) with a
level of cystatin C>0.9 compared with women in the same
comparison group (respectively 70.42+4.96).

In healthy men, the mean value of waist circumference
(78.25+1.39) was lower (p=0.062) compared with sick men
with normoalbuminuria (81.31+£5.06) and higher (p=0.064
and p=0.051) compared with microalbuminuria
(77.29£10.45) and proteinuria (74.40+4.35), in which the
level of cystatin C was <0.9. In patients with proteinuria, in
whom the level of cystatin C was <0.9, found a lower (p<0.05
and p<0.01) average value of this indicator (74.40+4.35)
compared with patients with normoalbuminuria
(81.31+5.06) and microalbuminuria (77.29£10.45). Healthy
women had a lower (p<0.01 in both cases) average waist
circumference (67.69+3.04) compared to sick women with
normoalbuminuria (76.22+8.48) and microalbuminuria
(75.82+8.05).

In healthy men, a higher (p<0.01) average value of waist
circumference (78.25+1.39) was found in comparison with
sick men with microalbuminuria (74.44+6.23), in whom the
level of cystatin C was >0.9. Patients with microalbuminuria
with cystatin C>0.9 had a lower (p<0.05) mean value
(74.44+6.23) compared with patients with normoalbuminuria
(79.2948.24). Healthy women had a lower (p<0.05 in both
cases) average waist circumference (67.69+3.04) compared
to sick women with normoalbuminuria (74.92+8.34) and
proteinuria (72.00+4.40), in whom the level of cystatin C was
>0.9.

Women with microalbuminuria with cystatin C<0.9 had
a higher (p<0.05) average waist circumference compared
with women with microalbuminuria with cystatin C>0.9
(75.8248.05 and 70.42+4.96, respectively).

Healthy men had higher (p<0.001) body mass index
values compared to healthy women (24.69+1.40 and
22.02+0.96, respectively). A higher value of this indicator
was observed in patients with normoalbuminuria
(24.60+2.51; p=0.095) with a level of cystatin C>0.9
compared with women in the same comparison group
(respectively 23.52+3.99).

Healthy men had higher (p<0.001) body mass index
values compared to healthy women (24.69+1.40 and
22.02+0.96, respectively). A higher value of this indicator
was observed in patients with normoalbuminuria
(24.60+2.51; p=0.095) with a level of cystatin C>0.9
compared with women in the same comparison group
(respectively 23.52+3.99).

In healthy men, a higher (p<0.05) mean value of the
body mass index was found (24.69+1.40) compared with
sick men with proteinuria (22.51+1.62), in whom the level
of cystatin C<0.9. In patients with proteinuria, in whom the
level of cystatin C<0.9, the average value of this indicator
was lower (p=0.087) (22.51+1.62) compared with patients
with normoalbuminuria (24.36+2.76). Healthy women had
a lower (p<0.05 in both cases) mean body mass index

(22.02+0.94) compared with sick women with
normoalbuminuria (24.96+4.02) and microalbuminuria
(26.75+4.93).

Patients men with microalbuminuria with cystatin C>0.9
had a lower (p=0.055) mean value (22.56+4.16) compared
with patients with normoalbuminuria (24.60£2.51). In
healthy women, a lower (p<0.05) mean value of the body
mass index (22.02+0.94) was found in comparison with
sick women with proteinuria (23.73+£2.38), in whom the
level of cystatin C was >0.9.

In women with microalbuminuria, in whom the level of
cystatin C was <0.9, the average value of the body mass
index was higher (p<0.05) compared to women with
microalbuminuria, in whom the level of cystatin C was >0.9
(26.75+4.93 and 22.41+3.07, respectively).

Discussion

Because macro- and microvascular complications of
T1D are better treated in the early stages, the problem of
using markers that are more effective than determining
urinary albumin excretion is very relevant. Such a marker is
thought to be cystatin C. Measurement of serum cystatin C
levels may be useful for screening for mild to moderate
stages of diabetic angio-, retino-, nephro-, and neuropathy.
An increase in its level indicates that the lesions of the
target organs are progressing [2].

In a pairwise comparison of groups of men or women
who took into account the level of cystatin C, with the
corresponding sex groups of subjects, in which this
biochemical indicator was not taken into account, found
similar patterns and trends [12]. Thus, in the group of men
with cystatin C levels <0.9 and in women with cystatin C
levels >0.9, the percentage of patients with severe
microvascular complications of diabetes increased with
increasing albuminuria.

According to scientific studies, an increase in serum
cystatin C in the absence of patients with T1D
microalbuminuria should be regarded as a predictor of the
formation of its complications [19]. Therefore, the focus of
our study was on comparing the percentage of patients in
groups with different degrees of diabetic complications at
a level of less than and greater than 0.9.

There was a significantly lower percentage of patients
with cystatin C level <0.9 compared with patients with
cystatin C level >0.9 among groups of men with
microalbuminuria and retinopathy of the 3rd degree and
women with normoalbuminuria and retinopathy of the 3rd
degree, with microalbuminuria and without retinopathy. In
addition to sex differences, it is noteworthy that only in the
case of retinopathy, the percentage of patients "responds"
to the gradation of cystatin C. According to medical and
epidemiological studies, retinopathy develops (or rather
clinically manifested) earlier than complications such as
neuro- and angiopathy, its initial manifestations are
correlated with the appearance of microalbuminuria [8].
Unfortunately, it was not possible to compare a similar
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picture in the groups with proteinuria, as in women with
cystatin C<0.9 and men with cystatin C>0.9, the number of
observations was only 1 and 3 people, respectively.

Hypertension is an important risk factor for the
development of many serious complications of T1D and
its deterioration, including diabetic retinopathy, nephropathy,
micro- and macroangiopathy [1]. Diabetes mellitus itself is
also a factor in the development of arterial hypertension,
because in this endocrine pathology there is damage to
arteries and, especially, small arteries - arterioles, which
contributes to the deposition of atherosclerotic plaques in
them [3]. When glycemia decompensates, the body
increases the level of contrainsular hormones - adrenaline,
norepinephrine, thyroxine, cortisol. Elevated adrenergic
background is manifested by tachycardia and hypertension
[16]. Another explanation is that the parasympathetic
nervous system in diabetes is affected earlier than the
sympathetic, so the initial sign of autonomic neuropathy
may be resting tachycardia [6].

Examination of the general population revealed that
cystatin C levels were positively associated with hypertension
and pulse. Scientists believe that there are significant
differences between filtration in healthy and T1D and believe
that serum cystatin C reliably reflects the glomerular filtration
rate in these categories of individuals [10].

In our study, in patients with T1D compared with the
control group, the value of systolic blood pressure was
significantly higher (respectively, in men with normo-,
microalbuminuria and proteinuria by 7.14%, 8.1% and
10.8%:; in women with normo-, microalbuminuria - 7.5 and
10.0% (cystatin C<0.9); in men with normo-,
microalbuminuria - by 4.9% and 7.2%; in women with
proteinuria - by 19.5% (cystatin C>0.9) and increases with
increasing albumin levels in the urine.

In patients with T1D compared with the control group,
the value of diastolic blood pressure is also significantly
higher (respectively in men with proteinuria by 13.0%; in
women with normo-, microalbuminuria - by 11.4% and
13.4% (cystatin C<0.9); in men with microalbuminuria - by
9.0%; in women with normo- and proteinuria - by 9.5% and
21.5% (cystatin C>0.9) and increases with increasing
albumin levels in the urine.

Regarding the pulse, a similar pattern was observed -
its value in patients with T1D is significantly higher than in
healthy subjects and increases synchronously with an
increase in urinary albumin levels (respectively in men with
microalbuminuria and proteinuria by 18.4% and 12.6%; in
women with microalbuminuria - by 9.13% (cystatin C<0.9);
in men with microalbuminuria - by 12.0%; in women with
normo-, microalbuminuria and proteinuria by 10.1%, 16.3%
and 25.3% (cystatin C>0.9)).

Diastolic blood pressure in men with microalbuminuria
was 5.2% higher than in men with normoalbuminuria
(cystatin C>0.9). The magnitude of the pulse is also higher
in the first group of sick men compared with other
(respectively by 14.1% (cystatin C<0.9) and 8.9% (cystatin

C>0.9)).

In women, no comparison of similar differences in
blood pressure and heart rate between similar groups was
found. At the same time, between groups of women with
normo-, microalbuminuria (cystatin C>0.9) such differences
are significant. Thus, in women with proteinuria compared
with normo-, microalbuminuria systolic pressure values
are higher by 17.2% and 20.1%, respectively; diastolic
pressure - by 13.3% and 18.9%; heart rate - by 16.9% and
10.6%.

Shulkina S.G. and Smirnova O.M. [19] proved that the
value of blood pressure has direct correlations with the
level of cystatin C. Thus, with increasing systolic and
diastolic pressure, there should be an increase in this
biochemical indicator. Thus, in women with
microalbuminuria and cystatin C level >0.9 systolic
pressure is lower by 12.0%, and diastolic - by 11.8%
compared with patients with cystatin C level <0.9. In men
with microalbuminuria and cystatin C levels >0.9, the pulse
was lower by 7.9% compared with men with cystatin C
levels <0.9.

A sufficient amount of information has been
accumulated on the relationship between the clinical
course and the peculiarities of susceptibility to different
types of diseases of persons of different somatotypes.
Thus, among asthenics, the most common diseases are
varicose veins, gastritis, hypotension, chronic adrenal
insufficiency and T1D in particular [14].

A number of scientists in a study of people with T1D,
found that they are characterized by lower body length,
increased waist circumference and increased
accumulation of abdominal fat. In women, low bone and
muscle mass were found along with high fat mass. Men in
all components had a moderately low weight [5, 17].

According to the results of our study in patients with
T1D compared to the control group, the length of the body
is significantly less (respectively in men with normo-,
microalbuminuria and proteinuria by 3.6%, 6.7% and 9.0%;
in women with microalbuminuria - by 1.9% (cystatin C<0.9);
in men with normo-, microalbuminuria - by 5.2% and 7.3%;
in women with normoalbuminuria and proteinuria - by 2.6%
and 4.3% (cystatin C>0.9)) and decreases with increasing
levels of albumin in the urine.

Compared with the control group, patients with T1D
had significantly lower body weight (13.6% and 30.1%,
respectively, in men with microalbuminuria and proteinuria)
and 10.2% and 25.4% in men with normo- and
microalbuminuria (cystatin C>0.9)) and decreases with
increasing albumin levels in the urine.

In patients with T1D compared to the control group, the
size of the body surface area is also significantly smaller
(respectively in men with normo-, microalbuminuria and
proteinuria by 5.8%, 10.8% and 18.9% (cystatin C<0.9); in
men with normo- and microalbuminuria - by 8.2% and
16.2% (cystatin C>0.9)) and decreases with increasing
albumin levels in the urine.
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Regarding waist circumference, the following pattern
was observed - its value in patients with T1D and
normoalbuminuria was significantly higher, and in patients
of other groups significantly lower compared to healthy
subjects (respectively, in men with normo-,
microalbuminuria and proteinuria by 3.8%, 1.2% and 5.2%
(cystatin C<0.9); in men with microalbuminuria - by 5.1%
(cystatin C>0.9)). Compared to healthy women, the waist
circumference was higher in sick women (11.2% and
10.7%, respectively in women with normo- and
microalbuminuria (cystatin C<0.9); 9.7% and 6.0% in
women with normo- and proteinuria (cystatin C>0.9)).

In men with T1D and proteinuria compared with the
control group, the value of the body mass index was
significantly lower by 9.7% (cystatin C<0.9). The value of
the body mass index was significantly higher in patients
with normoalbuminuria and microalbuminuria - by 11.8%
and 17.7% (cystatin C<0.9), respectively, and in patients
with proteinuria by 7.2% (cystatin C>0.9) compared with
healthy women. In men with microalbuminuria, the value
of the body mass index was 9.0% significantly lower than
in men with normoalbuminuria (cystatin C>0.9).

Summarizing the above-described regularities
concerning the features of anthropometric parameters at
different levels of cystatin C, it should be noted that in the
case when cystatin C<0.9, significant differences were
found only for waist circumference in men with
normoalbuminuria and microalbuminuria. When the level
of cystatin C is >0.9, in this group of men there are
significant differences in all anthropometric parameters.

In early studies, it was concluded that serum cystatin C
does not depend on anthropometric parameters [18].
However, then in a number of other studies found a small
but significant positive correlation between the level of this
biochemical indicator and body mass index, length and
surface area of the body [9]. A similar trend was found for
the general population [10]. When observing the Japanese
sample (596 people aged 30-75 years), it was shown that
the level of cystatin C is positively correlated with the amount
of adipose tissue. More recently, a positive association
between obesity and serum cystatin C levels has also been
established [19]. Moreover, there have been reports that a
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OCOBJ/INBOCTI YACTOTU AHTI0-, PETUHO- TA HEMPOMATII, 3AFTANIbHOKIIHIYHUX TA AHTPOMOMETPUYHUX

MOKA3HUKIB Y XBOPUX HA LIYKPOBWUW OIABET 1 TUMNY 3 PI3HUM PIBHEM ANTbBYMIHY B CEYI B 3ATNIEXXHOCTI BIf} PIBHS
LUUCTATUHY C

Kpueoe'siz 10.0., BepHuzopodchkkuli B.C., [Jseeynbcuka I.B., Llesuyk F0.I"., Ky4eHnko I1.C.

LucmamuH C noninwye cmpamucdpikauyito pusuky ceped ocib6 3 diabemuyHoro Heghporiamieto w000 pu3uKy CMepmHOCMI, cepueeo-
CYyOUHHUX 3axe0oprosaHb, MopyweHb 3 60Ky opeaHy 30py i Hep8oeoi cucmemu Ha OOKMiHIYHIU i moyamkosili cmadii. Mema docnidxeHHs
- 8UBHUMU Yacmomy aHaio-, pemuHo- ma Helipornamil, a8 makox 8iOMIHHOCMI 3a2anibHO-KITIHIYHUX ma aHMmMpPONOMEeMmpPUYHUX MOKa3HUKIG
y x8opux Ha uykposuti diabem 1 muny (44 1) 3 pisHuUMm pisHem anbbymiHy 6 ceyi 8 3anexHocmi 8id pieHs yucmamuHy C. Bubipka
cknana 78 4qonosikie i 62 XiHKU eikom 22-26 pokis, xeopux Ha L[] 1, siki npoxodunu cmauyioHapHe rliKy8aHHs1 8 mepanesmuyHuX
8i0dineHHsix Ne1 i Ne2 BiHHUUbK020 0b11acHO20 8uCOKoCeuiani3aogaHo20 eHOOKPUHOo2i4HO20 yeHmpy. KonmponbHa epyna cknadanack
3 8 npakmuy4Ho 300posuX Horosikie i 13 MpakmuyHO 300POBUX XIHOK aHaroeiqyHo20 8iKy. Ycim nayieHmam iMyHogepMeHmMHUM Memooom
8uU3Hayvarnu pieeHb mikpoanbbymiHypii ma yucmamuHy C. [lpogodunu ouiHKy Yacmomu aH2io-, pemuHo- ma Helponamii, 3a2anbHo-
KniHiYHUX (cucmoniqHul AT, GiacmoniyHul AT, nynbc) ma aHmporoMempuyHUX (3picm, eaza, nnowa rnoeepxHi mina, obxeam martii,
iHOekc macu mina) nokasHukie. Cmamucmuy4Ha obpobka ompumaHux pe3ynbmamie nposedeHa 8 niyeHsiliHomy nakemi "Statistica
5.5", 3 sukopucmaHHaAM HernapaMempuyHUX Memodie ouiHKU. BcmaHosneHo, wo 8 epyni Yonosikie piseHb yucmamuHy C y sikux <0,9,
ma y XiHOK 3 pieHeM yucmamuHy C>0,9 npu HapocmaHHi anbbyMiHypii 3pocmae gidcomkosa Yacmka naujeHmie 3 8axx4um cmyrneHem
MikpocyOuHHUX ycknadHeHb L] 1. Y xeopux Ha L[] 1 nopieHsHO 3 KOHMPO/IBLHOK 2Pyriok 8enuduHa cucmorniyHo2o apmepiarbHO20
mucky docmosipHo binbwa ma 36inbwyembcs Mo Mipi 3pocmaHHs pieHsi anbbymiHy 6 ceyi (npu yucmamuxi C<0,9 - y yomnosikie 3
HOpPMO-, MiKpoanbbymiHypieto ma npomeiHypieto Ha 7,14%, 8,1% ma 10,8%; y xiHOK 3 HOpMO-, MiKpoansbymiHypieto Ha 7,5% ma 10,0%;
npu yucmamuni C>0,9 - y Yorosikie 3 HOpMo-, MikpoanbbymiHypieto Ha 4,9% ma 7,2%;, y XiHOK 3 npomeiHypieto Ha 19,5%). AHanoaiuHi
3MiHU 8cmaHoerneHi 0ns diacmoniyHo20 apmepianbHo20 mucky (npu yucmamuri C<0,9 - y 4onosikie 3 npomeiHypieto Ha 13,0%; y
XKIHOK 3 HOpMO-, MikpoanbbymiHypieto Ha 11,4% ma 13,4%; npu yucmamuni C>0,9 - y Yonosikig 3 MikpoansbymiHypieto Ha 9,0%; y XiHOK
3 HopMmo- ma rpomeiHypieto Ha 9,5% ma 21,5%) ma eenuyuHu nynbcy (npu yucmamuti C<0,9 - y yornosikie 3 MikpoanbbyMiHypieto i
npomeiHypieto Ha 18,4% ma 12,6%, y xiHoK 3 MikpoanbbymiHypieto Ha 9,13%; npu yucmamuri C>0,9 - y yornosikie 3 MikpoanbbyMiHypieto
Ha 12,0%, y XiHOK 3 HOpMO-, MiKkpoanbbyMiHypieto ma npomeiHypieto Ha 10,1%, 16,3% ma 25,3%). Y xeopux Ha L|[] 1 nopigHsiHO i3
KOHMPOIIbHOK 2pyror eenuyuHa GoexuHU mifa 00CmMOoBIpHO MeHWa ma 3MeHWYemMbCs 8 Mipy 3b6inbWeHHs1 pieHs1 anbOyMiHy 8 cedi
(npu yucmamudi C<0,9 - y yornosikie 3 HOpMO-, MikpoanbbymiHypiero ma rnpomeiHypieto Ha 3,6%, 6,7% ma 9,0%; y XiHOK 3
mikpoanbbymiHypieto Ha 1,9%; npu yucmamuri C>0,9 - y 4ornosikie 3 HOpMO-, MikpoanbbymiHypieto Ha 5,2% ma 7,3%; y XiHOK 3
HopmoanbbymiHypieto ma npomeiHypiero Ha 2,6% ma 4,3%). AHanoeidHi 3MiHU 8cmaHoerneHi y 4orosikie Ornsi eenuyuHa Macu mina
(npu yucmamuni C<0,9 - 3 MmikpoanbbymiHypieto ma npomeiHypiero Ha 13,6% i 30,1%, npu yucmamuxi C>0,9 - 3 HoOpmo- |
mikpoanbbymiHypieto Ha 10,2% i 25,4%) ma eenu4uHu nnowi nosepxHi mina (npu yucmamuti C<0,9 - 3 HOpMO-, MiKpoanbbyMiHypieto
ma npomeiHypieto Ha 5,8%, 10,8% i 18,9%, npu yucmamuri C>0,9 - 3 HopMmoO- i MiKpoanbbymiHypieto Ha 8,2% i 16,2%). Benu4uHa
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obxeamy manii y xeopux dorosikie Ha Li[] 1 3 HopmoanbbymiHypieto docmosipHo binbwa, a y Xxeopux iHWuUx epyn 60CMo8ipHO MeHwa
r1opieHsAHO i3 30oposumu docnidxysaHumu (npu yucmamuHi C<0,9 - 3 HopMo-, MikpoanbbyMiHypieto i npomeiHypieto Ha 3,8%, 1,2% ma
5,2%; npu yucmamuni C>0,9 - 3 MikpoansbymiHypieto Ha 5,1%). Y xeopux XiHOK ropieHsiHO i3 30oposumu obxeam manii docmoegipHO
binbwut (npu yucmamuri C<0,9 - 3 HopMmo- | mMikpoanbbymiHypieto Ha 11,2% ma 10,7%; npu yucmamuHi C>0,9 - 3 HOpmo- ma
npomeiHypieto Ha 9,7% ma 6,0%). Y xeopux Ha L[] 1 yonosikie 3 npomeiHypieto MOPi8HSIHO 3 KOHMPOITbHOK 2PYIO0 8eUYUHa iHOeKcy
macu mina docmosipHo MeHwa Ha 9,7% (yucmamuH C<0,9). BenuyuHa iHdekcy macu mina docmosipHO binbuwia y X80pux XIHOK 3
HopmoarnbbymiHypieto ma mikpoansbymiHypieto - 8idrnoegioHo Ha 11,8% ma 17,7% (yucmamuH C<0,9) ma y nauieHmokK 3 npomeiHypieto
Ha 7,2% (yucmamuH C>0,9) nopigHsiHO i3 300po8UMU XiHKamu. Takum YuHOM, MiX 300posumMu ma xeopumu Ha L 1 nauieHmamu 3
pi3HUM cmyrneHeMm anbbyMiHypii ecmaHoeneHi 8iOMIHHOCMI 3a2arnbHOKIIHIYHUX ma aHmpornoMempuYHUX MOKa3HUKI8, Mpu4YoOMYy 80HU
mum 6inbwi, Yum Ginbwul piseHb yucmamuHy C.

KnrouoBi cnoBa: yykposut diabem 1 muny, piseHb yucmamuHy C, pieeHb anbbyMiHy & ceyi, aH2io-, pemuHo- ma Helpornamis,
3a2arnbHO-KIMiHIYHI MOKa3HUKU, aHmpOonoMempuyHi MOKasHUKU.

OCOBEHHOCTU YACTOTbI AHIMO-, PETUHO- U HEMPOMATUW, OBLLEEKITUHUYECKUX U AHTPOMOMETPUYECKUX
MOKA3ATENEN Y BONIbHbIX CAXAPHbIM OUABETOM 1 TUMA C PA3NIMYHBLIM YPOBHEM ANlbBYMUHA B MOYE B
3ABUCUMOCTU OT YPOBHA LLUCTATUHA C

Kpueoes3 10.A., BepHuzopodckuli B.C., [lzesynsckas U.B., Lllesuyk 10.I"., KyueHko [1.C.

LucmamuH C yny4waem cmpamucgbukayuro pucka cpedu nuy, ¢ duabemuyeckol Heghpornamuel OmMHOCUMENIbHO pucka CMepmHocmu,
cepdeyHo-cocyducmbix 3abonesaHull, HapyuweHuUl cO CIMOPOHbI OpeaHa 3PeHUsT U Hep8HoU cucmemMbl Ha OOKIUHUYECKOU U HavyarbHoU
cmaduu. Llenb uccnedogaHus - U3y4umb 4acmomy aHauo-, PemuHo- U Helponamuu, a makxXe pasiuyus 0buweKnuHU4ecKux u
aHmpornoMempu4yeckux rnokasamesiel y 60s5bHbIX caxapHbiM Ouabemom 1 muna (C 1) ¢ pa3nuyHbiM yposHeM anbbyMuHa 8 Moye 8
3asucumocmu om yposHsi yucmamura C. Bbeibopka cocmasuna 78 Myx4uH u 62 xeHuuHb! 8 gospacme 22-26 nem, 6onbHbix CA 1,
Komophbie rnpoxodunu cmayuoHapHoe fnedyeHue 8 mepanesmudyeckux omoeneHussx Ne1 u Ne2 BuHHuukoeo obracmHoe2o
8bIcoKoCeyuanu3upo8aHHo20 3HOOKPUHOM02U4YeCcK020 ueHmpa. KoHmpornbHas epyrnna cocmosna u3 8 npakmu4ecku 300p08bIX MyXYUH
u 13 npakmuyecku 300p08bIX XEeHUWUH aHaro2u4Ho20 go3pacma. Bcem nayueHmam UMMyHOEPMeHMHbIM Memodom ornpedensnu
yposeHb MukpoansbymuHypuu u yucmamuHa C. [Tpoeodusiu oueHKy Yyacmomel aHauo-, PemuHo- U Helpornamuu, 0bWeKmuHUYeCKUX
(cucmonuyeckoe AL, duacmonudeckoe AL, nynbc) u aHMpPornoMempu4yeckux (pocm, gec, nnowadb nosepxHocmu mesa, obxeam
manuu, UHOeKc mMacchl mena) nokazamernel. Cmamucmuyeckas o6pabomka rMosyyeHHbIX pe3ynbmamos npogsedeHa & IUUeH3UOHHOM
nakeme "Statistica 5.5", ¢ ucnonb3oeaHuem Henapamempuyeckux Memodo8 OUEHKU. YCmaHo8/1eHO, YmO 8 2pyrne MYyXYUH ypO8eHb
yucmamuHa C y komopbix <0,9, u y XeHwuH ¢ yposHem yucmamuHa C>0,9 npu HapacmaHuu anbbyMuHypuu pacmem rnpoueHmHas
dons nayueHmos ¢ 6onee msxenol cmerneHblo Mukpococyducmeix ocrioxHeHul CA1. Y 6onbHbix CA1 Mo cpagHeHU ¢ KOHMPObHOU
epynmnoli 8enuyuHa CUCMOIUYeCcKo20 apmepuanbHo2o daeneHusi 00CmosepHO bosbwe U ysenuyueaemcsi o Mepe pocma ypOoBHs
anbbymuHa 8 moue (npu yucmamuHe C<0,9 - y MyX4YUH C HOPMO-, MUKpoaribbymuHypuel u npomeuHypuel Ha 7,14%, 8,1% u 10,8%,
Y XKEHUUH C HOPMO-, MuKpoanbbymuHypuet Ha 7,5% u 10,0%, npu yucmamuHe C>0,9 - y My>4UH C HOPMO-, MUKpOanbbyMuHypuel Ha
4,9% u 7,2%, y xeHwuH ¢ npomeurypueti Ha 19,5%). AHanoz2u4Hble U3MeHeHUs ycmaHo81eHbl Or11 duacmornuyecKo20 apmepuanbHo20
OasneHus (Mpu yucmamure C<0,9 - y MyxX4uH ¢ npomeuHypuel Ha 13,0%, y XeHWUH ¢ HOpMO-, MuKpoanbbymuHypuel Ha 11,4% u
13,4%, npu yucmamuHu C>0,9 - y MyX4uH ¢ MukpoanbbymuHypuel Ha 9,0%, y XeHUWUH ¢ HOpMO- U npomeuHypuel Ha 9,5% u 21,5%)
u eenuyuHel nynsca (npu yucmamuHe C<0,9 - y Myx4uH ¢ MukpoansbymuHypuel u npomeuHypuel Ha 18,4% u 12,6%, y XeHWuH c
mukpoansbymuHypuel Ha 9,13%, npu yucmamuHe C>0,9 - y MyX4uH ¢ MukpoanbbymuHypuel Ha 12,0%, y XeHUWUH ¢ HOpMO-,
MukpoansbymuHypuet u npomeuHypueti Ha 10,1%, 16,3% u 25,3%). Y 6onbHbix CL]1 o cpasHeHuUto ¢ KOHMPOoIbHOU 2pyrnnol 8eluduHa
OnuHbl mena AoCMOBEePHO MEeHbWe U yMeHblaemcsi no mMepe ygsenudyeHuss ypoeHsi anbbymuHa 8 moye (npu yucmamuHe C<0,9 - y
MYXYUH C HOPMO-, MUKpoanbbymuHypuel u npomeuHypuel Ha 3,6%, 6,7% u 9,0%, y XeHWuUH ¢ MukpoanbbymuHypuel Ha 1,9%, npu
yucmamuHe C>0,9 - y MyX4uUH ¢ HOPpMO-, MUKpoanbbymuHypuel Ha 5,2% u 7,3%, y XeHWUH ¢ HopmMoanbbymuHypuel u npomeuHypuel
Ha 2,6% u 4,3%). AHanoau4Hble U3MEeHEeHUS yCMmaHOo8/eHbl ¥ MyX4UH Ons eefuyuHbl Maccbl mena (npu yucmamuHe C<0,9 - ¢
MukpoansbymuHypueti u npomeuHypuel Ha 13,6% u 30,1%, npu yucmamuHe C>0,9 - ¢ HOpMO- U MukpoansbymuHypueli Ha 10,2% u
25,4%) u eenu4uHbl naowadu nogepxHocmu mena (npu yucmamuHe C<0,9 - ¢ HOpMO-, MukpoanbbymuHypuel u npomeuHypuel Ha
5,8%, 10,8% u 18,9%, npu yucmamuxe C>0,9 - ¢ HoOpMo- u MukpoanbbymuHypueli Ha 8,2% u 16,2%). Benu4duHa okpyxHocmu manuu
y 605bHbIX My>x4uH C]1 ¢ HopmoanbbymuHypuel 0ocmosepHo 6ornbuwie, a y 6onbHbIX Opyaux epyrn 00CMO8EepPHO MEHbLIE M0 CPaBHEHUIO
co 30oposbimu ucribimyembimu (fpu yucmamuHe C<0,9 - ¢ HOpMO-, MuKpoansbymuHypuel u rnpomeuHypuel Ha 3,8%, 1,2% u 5,2%,
npu yucmamuHe C>0,9 - ¢ mukpoanbbymuHypuel Ha 5,1%). Y 60nbHbIX XeHWUH M0 cpasHeHuUt co 300posbiMu obxeam manuu
docmosepHo bonbwe (npu yucmamuHe C<0,9 - ¢ Hopmo- u MukpoanbbymuHypuel Ha 11,2% u 10,7%, npu yucmamuHe C>0,9 - ¢
Hopmo u npomeuHypuel Ha 9,7% u 6,0%). Y 6onbHbix CL1 Myx4uH ¢ npomeuHypuel 1o CpasHeHUr C KOHMPOsbHOU 2pynmnol
gesiuquHa uHlekca maccol mena docmosepHo meHbwe Ha 9,7% (yucmamuH C<0,9). BenuyuHa uHdekca macchbl mesa A0CmMoeepHO
bornbwe y 60MbHbIX XEHUWUH C HOpMOansbyMuHypuel u MukpoanbbymuHypuel - coomeemcmeeHHo Ha 11,8% u 17,7% (yucmamuH
C<0,9) u y nayueHmok ¢ npomeuHypuel Ha 7,2% (yucmamuH C>0,9) no cpagHeHuto co 300p08bIMU XeHuWuHamu. Takum obpasom,
mexdy 30oposbimu u 6onbHbiMu CL1 y nayueHmos ¢ pa3Hol cmerneHbto anbbyMUuHypuu yCmaHo81eHb! pa3uyusi 06WeKTUHUYeCKUX
u aHmporiomempuy4eckux rnokasamersned, npuyem oHuU mem b6onbwe, Yyem bonbwe yposeHb yucmamuHa C.

KntoueBble cnoBa: caxapHbilti Ouabem 1 muna, yposeHb yucmamuHa C, ypogeHb anbbyMuHa 8 Moyve, aHeuo-, PemuHo- U Helpornamus,
obweKknuHU4ecKue rokasamernu, aHmpornoMempuyeckue rnokasameru.

Vol. 26, Ne3, Page 14-23 23



