trast in terms of the incidence of cancer
of the urinary system. It can be assumed
that the territorial variability in the number
of patients with cancer of the organs of
the urinary system of organs may well be
a reflection of the correlation of the inci-
dence rate, both exogenous and endoge-
nous "risk factors".
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L.D. Olesova, A.l. Yakovleva, E.D. Okhlopkova, S.I. Sofronova,

T.E. Popova, A.N. Romanova

BIOCHEMICAL PARAMETERS OF THE
BLOOD OF THE POPULATION IN THE ZONE
OF INCREASED NATURAL RADIOACTIVITY

An analysis of the main biochemical parameters of the population living in the territory with unfavorable natural radioactivity of 222Rn revealed
changes in the biochemical spectrum of blood serum in the population of the Aldan region, indicating the presence of signs of disadaptation. Lipid
profile changes are associated with gender and smoking. The shift of lipid metabolism towards atherogenicity is more pronounced in men due to
an increase in the atherogenic fractions of lipids in the blood that are susceptible to peroxidation and a decrease in the level of the antiatherogenic
fraction of lipids. The shift of metabolic flows towards catabolism, activation of glycolysis, dyslipidemia indicate the tension of carbohydrate and lipid
metabolism, which is a sign of disadaptation of the body and the risk of developing environmentally conditioned diseases, including neoplasms.

Keywords: radon, metabolism, lipids, carbohydrates, disadaptation.

Introduction. One of the environmen-
tal risks for human health is the radiation
hazard caused by the anomalous content
of radioactive elements in nature. On the
territory of the Republic of Sakha (Yaku-
tia), the population of the Aldan region is
exposed to a similar risk, where there is
an increased natural radioactivity of the
rocks of the Aldan shield and the close
location of the Elkon uranium ore region,
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in which the main reserves of uranium
in Russia are concentrated. From rock
dumps, the decay product of uranium iso-
tope radium radon (222Rn) enters water,
soil and air. In the sources of drinking wa-
ter supply and in the air of the premises of
Aldan and Tommot, as well as nearby vil-
lages, its high content is often noted [1, 3].

Radon is considered a carcinogenic
agent and is an element of risk to hu-
man health [12]. An indicator of nega-
tive environmental impacts on the body
is the level of the state of health of the
population with such the most objective
indicator as mortality. The general death
rates of the population of the Aldan re-
gion are high compared to the nationwide
indicators (respectively 13.4-14.2 versus
8.6-7.8 per 100 thousand population).
Mortality from diseases of the circulato-
ry system occupies a leading place and
exceeds more than 2 times the data for
RS (Y) (741.7 versus 354.0 per 100 thou-
sand population). The second place is
occupied by mortality from neoplasms (in
2019 -214.0 and in 2020 - 215.5 per 100
thousand population), the third - mortali-

ty from external causes (in 2019 - 146.9
and in 2020 . - 143.3 per 100 thousand
population). In the structure of the gener-
al morbidity of adults for 2000-2018. dis-
eases of the respiratory organs, the cir-
culatory system, and the musculoskeletal
system are of decisive importance [2].

Thus, in the conditions of unfavorable
natural radioactivity in the Aldan region,
the state of health of the population is
characterized by a steady downward
trend. And any shift from health to dis-
ease occurs on the basis of a gradual
decrease in the adaptive reserves of the
body associated with a violation of ho-
meostasis, and the constancy of the inter-
nal environment of the body is achieved
by biochemical adaptation, which allows
maintaining the physiologically normal
state of the body [6]. In this regard, the
determination of biochemical parameters
of blood serum is necessary not only to
identify pathological processes occurring
in the body, but also to assess the signs
of disadaptation.

Target. Assessment of biochemical
parameters of the adult population living
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in the territory under the influence of nat-
ural sources of radiation to identify signs
of disadaptation of the body.

Material and research methods.
In the spring of 2022, a comprehensive
medical and biological examination of
175 adults in the city of Aldan and the city
of Tommot, Aldan district, was carried out,
there were 66 men (37.7%), women - 109
(62.3%). The mean age was 44.0 (35.0;
52.0) ME, for men 45.0 (35.0; 53.0), for
women 42.0(36.0; 51.0). The study was
carried out as part of the research work
of the YSC KMP "Regional features of
biochemical, immunological and mor-
phological parameters in the indigenous
and alien population of the Republic of
Sakha (Yakutia) in normal and patholog-
ical conditions" (FGWU-2022-0014) and
the research work of the Academy of Sci-
ences of the Republic of Sakha (Yakutia)
"Evaluation of exposure levels of the pop-
ulation of the Aldan region due to natural
sources of exposure and recommenda-
tions for the implementation of protective
measures to reduce themy». The study
was conducted with the informed consent
of the subjects and was approved by the
decision of the Local Ethics Committee at
the FSBSI "YSC CMP".

The material of the study was venous
blood serum. Blood sampling was carried
out from the cubital vein in the morning
from 8 to 10 am on an empty stomach
after a 12-hour abstinence from food. To
assess the state of lipid metabolism, total
cholesterol (TC), high-density lipoprotein
cholesterol (HDLC), ftriglycerides (TG)
were determined by the enzymatic meth-
od on an automatic biochemical analyzer
"Labio" using reagents "Analyticon" (Ger-
many). LDL-C and VLDLC were calcu-
lated using the formula of Friedewald et
al. (1972). Atherogenic coefficients (AC)
were calculated according to the formu-
la proposed by A.N. Klimov: AC=(TC -
HDLC)/HDLC (Klimov, Nikulcheva, 1999).
Enzyme activities were determined: ala-
nine aminotransferase (ALT), aspartate
aminotransferase (AST), glutamyl trans-
peptidase (GGT), alkaline phosphatase
(ALP), creatine kinase (CK), lactate de-
hydrogenase (LDH), blood serum levels
of glucose, uric acid, urea, creatinine,
total protein and albumin.

To determine the frequency of lipid
metabolism disorders, the Russian rec-
ommendations of the VIl revision of the
Russian Society of Cardiology in 2020,
compiled taking into account the Europe-
an recommendations of 2019, were used.
The level of total cholesterol 25.0 mmol /
I (190 mg/dl) was taken for hypercholes-
terolemia (HCH) taking into account the
risk cardiovascular death on the SCORE

scale, elevated LDL-C >3.0 mmol/l (115
mg/dl) at low, >2.6 mmol/l at moderate,
>1.8 mmol/l at high, >1 .4 mmol/l at very
high and extreme risk, reduced HDLC -
HDLC 1.0 mmol/l (40 mg/dl) in men and
1.2 mmol/l (46 mg/dl) in women . Hyper-
triglyceridemia (HTG) was defined as a
TG level of >1.7 mmol/l (150 mg/dl). Fast-
ing hyperglycemia was established at a
glucose level of >5.6 mmol/l. Participants
receiving specific medical treatment for
these conditions were also classified as
having these disorders.

Statistical data processing was car-
ried out using the IBM SPSS Statistics 23
application software package. Standard
methods of variation statistics were used:
calculation of average values (M), mean
error (m). The normality of the distribution
was verified by the Kolmogorov-Smirnov
method. In the case of a normal distribu-
tion of quantitative indicators, the Stu-
dent's t-test was used to evaluate sta-
tistical hypotheses, and in the case of a
deviation from the normal distribution, the
Mann-Whitney U-test was used. Evalua-
tion of relationships between variables
was carried out using a paired correlation
method using Pearson's criteria (for met-
ric variables) and Spearman's (for vari-
ables measured in a rank scale), where
r - is the correlation coefficient, p -is the
significance of the result.

Results and discussion. The aver-
age values of all biochemical blood pa-
rameters of the examined sample did not
go beyond normal values, except for a
slight excess of total cholesterol (TCH)
and ftriglycerides (TG). Gender compari-
son showed that ALT and ALP enzymes
are significantly active in men, and the
state of lipid metabolism turned out to be
worse, as evidenced by the increased
value of the atherogenic coefficient (AC)
(p=0.017), which reflects the degree of
risk of developing atherosclerosis and
related heart diseases and vessels. The
imbalance of the lipid profile in men is
caused by a significantly high level of
total cholesterol, a relatively low level of
the anti-atherogenic lipid fraction (HDLC)
(p=0.000) and a relatively high level of
the atherogenic lipid fraction (LDLC)
(p=0.000). In women, despite the high
level of TG, AC was within the normal
range due to a compensatory increase
in HDLC cholesterol levels. The content
of creatinine, uric acid and albumin within
the normal range was significantly higher
in men, and the content of urea in women
(p<0.05) (Table 1).

The correlation analysis was carried
out between the activity of enzymes (ALT,
AST, GGT) involved in glucose homeo-
stasis showed a close direct correlation

at a level above r=0.600 (p=0.000). The
activity of LDH (r=0.366; p=0.000), GGT
(r=0.211; p=0.006) and CK (r=0.295;
p=0.000) positively correlated with the
glucose level. In addition, glucose con-
centration was associated with total pro-
tein (r=0.456; p=0.000), albumin (r=0.389;
p=0.000), urea (r=0.224; p<0.004), uric
acid (r=0.242 p=<0.001).

Direct correlations of enzyme activ-
ity with the content of total cholesterol
were obtained: ALT (r=0.261; p=0.001),
AST (r=0.341; p=0.000), GGT (r=0.314;
p=0.000), ALP (r=0.324; p =0.000).

The close correlations between en-
zymes and substrates are explained by
the fact that the constancy of six biochem-
ical blood parameters (total protein and
albumin, glucose and cholesterol, urea
and creatinine) is ensured by a numerous
system of enzymes. The main enzymes
involved in the main transamination flows
are AST and ALT, where AST ensures the
entry of substrates into the tricarboxylic
acid cycle, i.e. supports adequate bio-
energetics and thermogenesis, and ALT
ensures the operation of the glucose-al-
anine shunt to maintain a constant blood
glucose level. GGT, ALP, LDH and CK
are also involved in the same metabolic
pathways and are also the main enzymes
that maintain homeostasis. All enzymes
are involved in the processes of adap-
tation to new environmental conditions,
loads, etc. The conditional general mark-
er of metabolism is the de Ritis coefficient
(AST/ALT), where AST shows the level of
catabolism, ALT - the level of anabolism,
while metabolic equilibrium is achieved
at a value equal to 1.5, and fluctuations
from 1.2 to 1.6 are taken as adaptive
range [4, 5]. In clinical biochemistry, the
de Ritis coefficient is used in the case of
high enzyme activity to diagnose cardiac
(>1.5) or hepatic (<1.5) pathology.

According to our data, the average
value of the ratio of AST to ALT within the
reference values was 2.18, which indi-
cates an adaptive metabolic shift towards
the predominance of the catabolic orien-
tation of metabolic flows and is especially
brighter in women (p=0.022).

Despite the average value of biochem-
ical parameters within the normal range,
significant differences were found in the
frequency of a decrease or increase in
certain indicators associated with gender
(Table 2).

The frequency of lipid spectrum
disorders. The level of total choles-
terol (TCH) was high in 54.5% of men
and 37% of women. A high value of tri-
glycerides (TG) was found in 42.4% of
men and 37.7% of women. Fluctuations
in the levels of TCH and TG did not have



a significant association with gender, but
violations of TCH are much more often
recorded in men, which is confirmed by
a significant high average value of total
cholesterol (5.65+0.23 mmol/l).

Changes in the content of HDLC,
LDLC and VLDLC are significantly asso-
ciated with gender, which also indicates
the dependence of changes in the athero-
genic coefficient (AC) on these indicators.
HDLC levels were mostly normal or high.
Its value within the reference values was
14.5% more common in men, and an el-
evated level slightly above the upper limit
of normal (>2.2 mmol/l) was 2 times more
common in women (p=0.000). Among
the surveyed, low HDLC was extremely
rare - in two men. The content of LDLC
in normal values was found in 80.4% of
women and 56.1% of men, therefore, an
increased level of this atherogenic lipid
fraction is more than 2 times more com-
mon in men (p=0.001).

The value of AC within the normal
range was significantly more common
in women (94.4%), in men this figure
was 21.7% lower. Accordingly, a high
AC value was more often found in men
(p=0.000).

Comparison of the average values of

biochemical parameters in smokers and
non-smokers showed significant differ-
ences in the content of lipid profile indi-
cators. In smokers, the level of HDLC is
significantly lower, and LDLC and AC are
significantly higher. The imbalance of the
lipid profile is especially pronounced in
smoking men, as evidenced by the AC of
smoking men, equal to 4.72, and this is
2 times higher than in non-smoking men
(Fig. 1). Correlation analysis also showed
a negative relationship of smoking with
HDLC (r=-0.233; p=0.003), a direct rela-
tionship with LDLC (r=0.156; p=0.047),
VLDLC (r=0.164; p=0.038) and AC (
r=0.257; p=0.001) (Fig.1).

The frequency of violations of en-
zyme activity. The average activity of
enzymes transaminases ALT, AST, as
well as alkaline phosphatase, LDH and
CC were within the reference values (ta-
ble 1). Depending on gender, there was a
significant difference in the activity of ALT
and ALP within the normal range: in men,
the activity of these enzymes was higher
(Table 1).

Violations of the activity of enzymes
ALT, AST, ALP occurred in isolated cas-
es. Decreased or increased activity of
LDH was significantly more common in

Table 1

Indicators of biochemical parameters of blood in residents of the Aldan region

Mean value (M+m)
Indicator Reference Total Men Women P
n=173 n=66 n=107
Enzymes
ALT <30 U/l <30 U/l 15.62+0.66 | 17.39+0.85 [ 14.53+0.92 [ 0.024
AST <40 U/l 30.56:1.05 | 32.62+1.61 | 29.29+1.38 | 0.120
AST/ALT 1,2-1,6 2.18+0.05 2.0120.07 2.28+0.07 | 0.022
ALP <258U/1 145.02+4.17 | 163.21+6.20 | 133.80+5.29 [ 0.000
GGT <32, m |w.<32,m.<50U/1| 39.36+2.97 | 45.09+3.83 | 35.82+4.15 | 0.103
LDH 225-450E/1 | 335.28+6.72 | 321.36£9.60 | 343.86+9.04 | 0.090
CK <190U/1 122.62+13.02 | 117.58+12.91 [ 125.73+19.54 | 0.728
Lipids
Total <5,0mmol/l | 5374010 | 5.65£023 | 5.20+0.08 | 0.038
cholesterol ¥ mo ) ) ) ) ) ) )
TG <1,7 mmol/l 1.89+0.10 1.80:0.12 2.02+0.19 | 0304
HDLC >1,0 mmol/l 1.98+0.04 1.70+0.06 2.15£0.05 | 0.000
LDLC <3,0 mmol/I 2.53+0.09 3.03£0.19 2.22+1.00 | 0.000
VLDLC <1,5 mmol/l 0.8620.04 0.91%0.09 0.8240.05 | 0.396
Atherogenic <30 2234033 | 3.26£0.86 | 1.60£0.07 | 0.017
coefficient
Substrates

Glucose 3,3-5,5 mmol/l | 5.22+0.06 5.14+0.08 5.26+0.10 [ 0354
Urea 1,7-8,3 mmol/l | 3.60£0.13 | 3.13:0.273 | 3.89+0.16 | 0.008
Creatinine<s0.| £ <80.0, <97 | 90084122 | 99.3341.80 | 84556138 | 0.000
Urineacid | © <3iz;13“1'/1<488 324.1246.01 | 358.489.73 | 302.92+6.92 | 0.000
Tot. protein 65-85 g/l 78.11£0.58 | 77.64+0.85 | 78.39+0.77 | 0.518
ﬁlggﬁnm 3 3448 g1 | 4645£039 | 4745:078 | 45.82£0.40 | 0.046
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women (23.6%) (p = 0.000). LDH is an
enzyme involved in the final reaction of
glycolysis under anaerobic conditions
(the conversion of pyrubate to lactate).
LDH maintains acid-base balance, and is
stable, providing a constant pH level. If
we take as the norm the reference indica-
tor of LDH equal to 250 IU/I, then 78% of
the population of the Aldan region has an
increased activity of this enzyme. Mod-
erately high LDH activity and elevated
glucose levels indicate an intensification
of anaerobic glycolysis. Glycolysis is a
central metabolic pathway, and interme-
diates are the branching point of other
pathways, including amino acid and fat
synthesis pathways. The rate of glycoly-
sis in tumor cells is 200 times higher than
in normal cells; The source of energy for
a rapidly growing tumor in a state of hy-
poxia is glucose. This phenomenon was
described by Otto Warburger (1930) and
called the Warburger effect, according
to which the primary cause of cancer is
dysfunction of mitochondrial metabolism
[8]. While the dependence of cancer cells
on glycolysis for energy production is well
understood, the role of adipocytes and
lipid metabolism reprogramming in the
energy support of cancer growth is still
being studied. Changes in lipid metabo-
lism lead to changes in membrane com-
position, protein distribution and function,
gene expression and cellular functions,
and cause the development and pro-
gression of many diseases such as in-
flammation, hypertension, diabetes, liver
disease, heart disease, kidney disease,
neurological disorders, cystic fibrosis and
cancer [10, 14, 15].

In science, correlations of radon with
the incidence of lung cancer are known,
especially in smokers [11, 13] and, pos-
sibly, kidney cancer, melanoma, hemato-
logical cancer and primary brain tumors
are associated with long-term exposure
to high doses of radon [9, 14]. In terms
of the severity of the increase in onco-
logical morbidity rates, the Aldan region
is in second place (1.50%) after the Ust-
Maisky region (1.79%) [2]. In terms of
the prevalence of malignant neoplasms
among the population of the Aldan re-
gion, the first place is occupied by neo-
plasms of the digestive system (25.9%),
then the respiratory system (13.0%) and
then the urinary system (6.3%).

The increase in GGT activity did not
depend on gender; in both groups, the
percentage of excess enzyme activity
was 30% each. The Mann-Whitney test
revealed a direct relationship between
GGT activity and smoking (p=0.043). The
average GGT activity in smokers (n=53)
was 44.89+4.75U/I, in non-smokers -
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of Aldan region, n/%

Table 2

The frequency of violations of biochemical parameters men and women

Indicators Nen Gerer Women Pearson Chi-square df P
Total cholesterol (3.6-5.0 mmol/l)
norm 28/42.4 65/60.7
<3.6 2/3.1 2/1.9 5.536 2 0.063
>5.0 36/54.5 40/37.4
Triglycerides (<1.7 mmol/l)
norm 38/57.6 66/62.3
>1.7 28/42.4 40/37.7 0.373 ! 0.541
HDLC (0.78-2.2 mmol/l)
norm 55/83.3 64/59.3
<0.78 2/3.0 0/0.0 18.397 2 0.000
>2.2 9/13.6 44/40.7
LDLC (<3.0 mmol/l)
norm 37/56.1 86/80.4
>3.0 29/43.9 21/19.6 11.548 ! 0.001
VLDLC (0.8 - 1.5 mmol/l)
norm 59/89.4 101/92.5
>1.5 7/10.6 6/5.6 11548 : 0.001
Atherogenic coefficient (<3)
norm 48/72.7 101/94.4
>3.0 18/27.3 6/5.6 15.741 ! 0.000
ALT (<30 E/N)
norm 64/97.0 104/96.3
>30 2/3.0 4/3.7 0.057 ! 0.812
AST (40 E/l)
norm 61/91.0 98/90.7
>40 6/9.0 10/9.3 0.003 ! 0.946
De Ritis coefficient (1.2-1.6)
Hopwma 17/25.8 23/21.3 0.318
>1.6 49/74.2 83/76.9 2.294 2
GGT (women - 7-32 E/i; men - 11-50 E/l)
norm 45/68.2 77/72.0
> norm 21/31.8 30/28.0 0.279 ! 0.597
LDH. E/l
norm 64/97.0 81/76.4
<225 1/1.5 14/13.2 15.808 2 |0.000
>450 1/1.5 11/10.4
Glucose (3.3-5.5 mmol/l)
norm 52/78.8 75/71.4
>5.5 14/21.2 30/28.6 1169 ! 0.280
Urine acid (women 155-357; men 268-488 umol/l
norm 57/86.4 85/78.7
> norm 4/6.1 23/21.5 8.296 ! 0.004
< norm 5/7.6 0/0.0
Urea (1.7-8.3 mmol/l)
norm 50/75.8 98/90.7
> norm 3/4.5 3/2.8 7.442 2 |0.024
<norm 13/19.7 7/6.5
Creatinine (men <97; women <80 umol/l)
norm 25/39.7 48/44.4
> norm 38/60.3 58/53.7 2.359 2 10307
< norm 0/0.0 2/1.9
Total protein (65-85 g/I)
norm 58/87.9 78/74.3
<65.0 4/6.1 4/3.8 8.756 2 10.020
>85.0 4/6.1 23/21.9
Albumin g/l (34-48 g/1)
norm 45/68.2 81/76.4
<34 1/1.5 3/2.8 2.184 2 10336
>48 20/30.3 22/20.8

39.20+4.94U/1. GGT is one of the body's
detoxifying systems and is a marker of
intoxication and allergization. The main
localization of HHG is in the liver. A slight
activation of the GGT enzyme is an adap-
tive mechanism caused by a deficiency
of amino acids in the blood and opens
access to the proteins of internal organs
in order to eliminate hypo- and dysprotei-
memia [4].

Hypoproteinemia among the popula-
tion of Aldan was found only in 4 men and
4 women, hypoalbuminemia in 1 man
and 3 women. Total protein and albumin
are constant indicators. Their mean val-
ues were within the normal range, and
the revealed fluctuations in the level of
total protein were significantly associated
with gender (p=0.001): in men -12.1%, in
women - 26.7%. Elevated levels of total
protein were 3.6 times more common in
women (21.9%), possibly due to the fact
that high levels of total protein are asso-
ciated with stress. Maintaining the opti-
mal level of total protein is controlled by
transaminases ALT, AST and GGT. Res-
idents of the Aldan region showed signif-
icant correlation coefficients for the level
of total protein and albumin with the level
of glucose (0.456; p=0.000 and 0.384;
p=0.000, respectively) and LDH activity
(0.578; p=0.000 and 0.426; p=0.000, re-
spectively), which shows conjugation of
carbohydrate and protein metabolism.

Urea and creatinine - products of ni-
trogen metabolism in the blood are one
of the key indicators of kidney activity.
Evaluation of violations of urea and cre-
atinine content showed a gender associ-
ation of changes in its level. High rates
were found in 3 men and 3 women, and
low rates were relatively more common,
especially in men (Table 2). A decrease in
the concentration of urea in the blood oc-
curs during stress and is the result of an
increased inclusion of nitrogen in blood
proteins in the metabolic mechanisms
of the body. The average level of urea in
both groups was within the normal range,
but significantly higher in women. Deter-
mining the level of urea is necessary to
assess the intensity of catabolism and
depends on the ratio of transaminase ac-
tivity [5].

Mean creatinine levels were slightly el-
evated in both men and women (Table 1).
The frequency of its moderate increase
is not associated with gender. The per-
centage change in its level was 60.3%
for men and 55.6% for women. The slight
increase in creatinine may be related to
muscle volume.

Glucose abnormalities above the up-
per limit of normal were not associated
with gender (p = 0.280). An increase in
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glucose levels was detected in 14 men
and 30 women, which in percentage
terms was 21.2% and 28.6%, respec-
tively. In 6 people (3.4%), a high glucose
level exceeding more than 10 mmol/l was
determined, of which three did not have
an established diagnosis. The correlation
coefficient of glucose with TG level was
r=0.445; p=0.000, with VLDLC - r=0.466;
p=0.000.

Uric acid is a low molecular weight
antioxidant. Its average value, both in
men and women, is within the normal
range, and changes in its level are also
associated with gender: in women, an
increased content of uric acid was 3.5
times significantly more common than in
men (p<0.004 ).

Table 3 shows a comparative analysis
of the biochemical parameters of women
living in Aldan and Tommot. The average
content of all biochemical parameters in
both groups is within normal limits, ex-
cept for TG and glucose in women from
Tommot, which slightly exceeded the
upper limit of normal (p=0.000). Despite
the higher value of total cholesterol in the
group of women in the city of Aldan, and
TG in the group of women in the city of
Tommot in both groups of AC was within
the normal range. This is due to the fact
that women in the city of Aldan have a
higher level of HDLC, and in women in
the city of Tommot the value of the an-
tiatherogenic fraction of lipids - LDLC
is lower than in women in the city of Al-
dan (p<0.000). In addition, in the group
of women in Tommot, activation of ALT,
LDH, and CK enzymes is noticeable.
Indicators of carbohydrate and protein
metabolism: the level of glucose, urea,
uric acid, total protein and albumin were
significantly higher than in women from
Aldan (p<0.05) (Table 3).

The city of Tommot is located 40 km to
the southeast, and the city of Aldan is 50

B Non-smokers

B Smokers

km east of the Elkon uranium ore region.
The population surveyed by us is not
employed directly in mining enterprises,
so the effect of ionizing radiation is indi-
rect. However, annual measurements of
radioactive radiation from drinking water
and indoor air show an unfavorable situa-
tion. In 2021, in 87 samples (20.4%) from

vl YW

underground sources of drinking water
supply in the Aldan region, an excess
of radon content (222Rn) was detected,
and in 46 rooms of public buildings the
value of ERVA of radon exceeded san-
itary standards, the maximum recorded
value of ERVA of 222Rn was 429 + 86
Bq /m3 [1]. At low temperatures in rooms
with thermal insulation and lack of ven-
tilation, the radon concentration reaches
significantly higher values [7,12], and the
cold period in Yakutia lasts 6 months.
Further studies of the health status of the
working contingent of mining enterprises
are needed.

Thus, in the population of the Aldan
region, changes in the biochemical spec-
trum of blood serum indicate the pres-
ence of signs of disadaptation. Changes
in the lipid profile are associated with
gender. Violation of lipid metabolism in
the direction of atherogenicity is signifi-
cantly more common in men due to an
increase in atherogenic fractions of lipids
in the blood, susceptible to peroxidation
and a decrease in the level of HDLC, es-
pecially in smokers. The observed shift

Table 3

Biochemical blood parameters in women in Aldan and Tommot

Women, Mean value (M+m)
Indicator Reference Total Aldan Tommot P
n=107 n=57 n=50
Enzymes
ALT <30 mmol/l 14532092 | 12.61=073 | 16.90£1.73 | 0.026
AST <40 mmol/l | 2929+138 | 27.00£1.03 | 31.62+2.68 | 0.096
AST/ALT 12-16 226007 | 236£0.09 | 2.15:0.11 | 0.160
ALP <258 E/n 133.80£5.29 | 149424754 | 112.92+6.40 | 0.055
GGT f<32.M<50 E/n | 30.13£2.16 | 26.82+2.32 | 33.98+3.77 | 0.099
LDH 225-450 E/n | 343.86£9.04 | 288.1449.16 | 400.028.16 | 0.000
CK <190 E/n 1257321954 | 66365636 | 152.42:9.43 | 0.000
Lipids
Total <5.0 mmol/l 2
ol .0 mmo 5204008 | 5.32+0.13 5.04+0.08 | 0.094
TG <1.7 mmol/l 2.02£0.19 13220.13 237+0.15 | 0.000
Dl 1 =10 mmol 2158005 | 2.14£0.07 | 2.17:0.06 | 0.789
cho%géml <3.0 mmol/l 2224100 | 2.55£0.12 1.85£0.13 | 0.000
Chl’lggeLml <1.5 mmol/l 0.8240.05 0.60+0.06 1.08£0.07 | 0.000
A;};:g’gi‘;f <3.0 1.6040.07 1.6420.105 1.53+0.11 | 0.487
Substrates

Glucose | 33-5.5mmoll | 526£0.10 | 493:0.12 | 5.83:0.17 | 0.000
Urea <8.3 mmol/l 3.97:0.19 | 284014 | 534:028 | 0.000
Creatinine<80.. <97 umol/| 84.554138 | 83.58+1.74 | 85.54£222 | 0.454
Urine acid f'<3izr}ff1'/f488 302.9246.92 | 277.7248.53 | 331.14£9.77 | 0.000
Total protein 65-85 g/l 78.39+0.77 73.60+0.90 83.75+0.77 | 0.000
Albumin 34 48 g/l 45824040 | 43.94£055 | 47.87:042 | 0.000
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of metabolic flows towards catabolism,
activation of glycolysis, dyslipidemia in-
dicate a decrease in the body's adaptive
reserves. Further intensification of en-
richment of uranium ores will increase
the impact of ionizing radiation on the
population, which will require the con-
tinuation of biomedical and environmen-
tal research to prevent environmentally
caused diseases.
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HIV-INFECTION AS A CAUSE OF DISABILITY

OF THE POPULATION

The article presents an analysis of the data of the state statistical reporting on the disability of
the population of the Irkutsk region due to HIV infection and dispensary observation of patients.
Changes in the stages of HIV infection, including the stage of secondary manifestations, are
shown. The median of the average age of patients by disability groups among men and women
was calculated, the structure of the causes of disability was presented. A forecast is given regard-
ing the change in disability groups for 2022. Measures to increase the adherence of citizens with
HIV infection to antiretroviral therapy, the prevention of secondary and opportunistic diseases will

prevent early disability of the population.

Keywords: HIV infection, stages of HIV infection, disability, causes of disability.

Introduction. The HIV pandemic con-
tinues, influencing the main indicators
characterizing the state of public health.
The Health Development Strategy until
2025 defines HIV infection as a “threat
to national security in the field of public
health”. As of December 31, 2021, 0.8%
of the population in the Russian Federa-
tion was living with HIV, including 1.5%
of those aged 1549 years. In 2021, the
Irkutsk region was the leader in terms of
incidence (99.6 versus 47.8 per 100 thou-
sand in the Russian Federation); in terms

of damage, it ranked second after the Ke-
merovo region with an indicator of 2042.5
per 100 thousand (http://www.hivrussia.
info). Currently, HIV infection is classi-
fied as a chronic, treatable infection [7].
Thanks to antiretroviral therapy (ART),
the life expectancy of patients with HIV
infection increases. As a result, the social
significance of HIV infection increases,
including the disability of the population
[6, 8]. General indicators of disability due
to HIV infection in the Irkutsk region were
studied until 2019 [4, 5]. However, given



