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RESUME

Seven subjects of the Arkhangelsk Region, and also the Northern Administrative Dis-
trict and the Yamalo-Nenets Autonomous District are part of the AZRF, where climatic
and ecological conditions are characterized as extreme (the industry of the Central
Industrial Complex, the military industrial complex, the cosmodrome, and the Neftegaz-
prom). Part of the territory of the Arkhangelsk region and the NAO are adjacent to the nu-
clear test zone (NPS) at the Northern Test site from 1955 to 1990. Nuclear weapons
have never been produced in Western Siberia (Yamalo-Nenets Autonomous District).
The relevance of the study is determined by the lack of information about the immune
status of young northern women who were born and permanently reside in the Arctic
zone of the Russian Federation.

The aim. To identify the ratio of peripheral blood leukocyte levels in young women
from different northern regions.

Materials and methods. Sixty two women were examined: 47 people from the Nenets
Autonomous Okrug and the Arkhangelsk Region (22-35 years old) and 15 people aged
22-40 years (Yamalo-Nenets Autonomous Okrug). Leukocytes, NLR, CD8*, and CD16*
cells were determined. An indirect inmunoperoxidase reaction with monoclonal anti-
bodies was used. Microsoft Excel 2010 and SPSS 20.0 for Windows were used.

Results. Residents of the adjacent area had elevated concentrations of monocytes
(20.0; 12.5; 43.7 %), eosinophils (20.0; 25.0; 12.5 %), CD8* lymphocytes (73.3; 31.2; 75.0
%), and CD16* lymphocytes (33.3; 62.5; 43.7 %). Deficiency of the total number of lym-
phocytes was 2.5 times more common than lymphocytosis: 20.0, 43.7, 12.5 %. Increased
concentrations of monocytes 46.7 %, eosinophils 26.7 %, neutrophils 20.0 %, leukocytes
13.3 %, CD8* (80.0 %) and CD16* (66.7 %) lymphocytes were recorded in residents
of the non-adjacent zone.

Conclusion. The ratio of lymphocyte subpopulations in young women living in the Arc-
tic zone of the Russian Federation is characterized by a high concentration of mono-
cytes, eosinophils, and lymphocytes (CD8*, CD16%) against the background of a pro-
nounced deficiency of the total lymphocyte population.

Keywords: leukocytes, lymphocytes, NLR, CD8*, CD16* lymphocyte phenotypes, Im-
mune Imbalance in Women of the Russian Arctic Zone

For citation: Shashkova E.Yu., Kabbani M.S., Sergeeva T.B., Dedyukhina (Filippova) O.E.,
Shchegoleva L.S. Ratio of peripheral blood leukocytes in young women of the arctic zone
of the Russian Federation. Acta biomedica scientifica. 2025; 10(6): 28-36. doi: 10.29413/
ABS.2025-10.6.4

28



lWawkoBa E.10.,

Ka66auun M.C.,

CepreeBa T.b.,

DeptoxunHa (Pununnosa) O.E.,
LWéronesa J1.C.

OIrB6YH ®OepepanbHbiii
nccnefoBaTesibCKni LIeHTP KOMMNNEKCHOro
n3yyeHnAa APKTUKM MeHW akajeMuka
H.MN. NaBepoBsa Ypanbckoro OtaeneHns
Poccuinckon akagemnm Hayk (163020

r. ApxaHrenbck, npocnekt Hukonbckui, 20,
Poccus)

ABTOp, OTBETCTBEHHbIN 3a nepenuncky:

Wawkosa Ennsaserta lOpbeBHa,
e-mail: eli1255@ya.ru

Cratba noctynuna: 15.04.2025
Cratba npuHaTa: 26.11.2025
Cratba onybaukoBaHa: 25.12.2025

PE3IOME

Cemb cybvekmog ApxaHzenbckol obnacmu, a makxe HeHeykuli asmoHOMHbIl
okpye (HAO) u Amano-HeHeykuli asmoHoMHbIl okpye (AHAO) exo0am & cocmas
A3P®, 20e KTuMamo3sKoio2u4ecKue yc08usa Xapakmepusyromcsa Kak SKCmpemalsie-
Hble (NpoMbIWIeHHOCMb UessTH0/1I03HO-OYMAXHbIU KOM6UHAmM, 80eHHO-NPOMbIW-
JleHHbIl Komniiekc, KocMoopom, Hegpmezaznpom). Yacme meppumopuu ApxaH-
2esibckol obnacmu u HAO s8n1a10mcsa npusie2arowyumMu K 30He A0epHbIX ucnelmanuli
(AN) Ha CesepHom nosuzoHe ¢ 1955 no 1990 22. B 3anadHou Cubupu (AHAO) Hukoe-
0a He npou3goodusuce AN. AkmyaneHocme uccie0o8aHuUA onpedesaemca omcym-
cmeuem HA 0aHHbIU MoMeHm ceedeHul 0 COCMOAHUU UMMYHHO20 CMamyca mMoJsio-
Oblx cegepAHOK, pOOUBWIUXCA U 0ced1o npoxusarowux 8 A3PQ.

Llens uccnedosanus. Buisgums cOOomHoweHue yposHeli Co0epXaHus nelikoyumos
nepughepuyeckoli Kposu y MOI00bIX XeHUJUH PA3HbIX CEBEPHbIX 30H NPOXUBAHUA.
Mamepuansl u memoobl. 06¢/1e008aHO 62 XXeHWUHbI: 47 Yenosek 22-35 nem (HAO
u ApxaHeenbckaa obnacme) u 15 yenosek 22-40 nem (AHAO). Onpedensanu netikoyu-
mel, NLR, knemku CD8*, CD16". icnonb308aH Memod HenpamMoU UMMYHonepokcudas-
Hol peakyuu ¢ MOHOK/IOHA/IbHbIMU aHmumesnamu. [lakem npukaaoHelx npopamm
Microsoft Excel 2010 u SPSS 20.0 0ns Windows.

Pesynemamel. Y xxumesnsHuy npusezaroweli 30Hbl 8bi8/1eHbl NOBbIUIEHHbIE KOHUYEH-
mpayuu moHoyumos (20,0; 12,5; 43,7 %), 303uHogpunos (20,0; 25,0; 12,5 %), numgo-
yumos CD8*(73,3; 31,2, 75,0 %) u CD16* (33,3; 62,5; 43,7 %). [Jepuyum obuwjezo Kosnu-
yecmea numgpoyumos scmpeyasnca 8 2,5 paza dyawe, yem aumgoyumos: 8 20,0; 43,7;
12,5 %. Y xumenbHuy He npusezaroujeli 30Hbl pe2ucmpupo8anucb NOBbILLEHHbIE KOH-
ueHmMpayuu mMoHoyumos (46,7 %), so3uHogpunos (26,7 %), Hetimpogusos (20,0 %),
netikoyumos (13,3 %), numgpoyumos CD8* (80,0 %) u CD16* (66,7 %).

3akmoyenue. CoomHoweHue cybnonynayuti JUMGOYUMos Mo00bIX XumesbHUY
A3P® xapakmepusyemca 8bicokol KoHUeHmpayueli MOHOUUMO8, 303UHOPUJI08
u numgpoyumos (CD8*, CD16%) Ha hoHe sbipaxxeHHo20 deghuyuma obwel nonyayuu
Aumgoyumos.

Knioyesoie cnoesa: netikoyumsi, numegoyumei, NLR, peHomunel CD8*, CD16*, umMmyH-
HbIl OUC6aNaHc xeHWwuH Apkmudeckol 30Hbl PO
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LWWH apKTryeckol 30oHbl PO. Acta biomedica scientifica. 2025; 10(6): 28-36. doi: 10.29413/
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INTRODUCTION

The Arctic zone of the Russian Federation (AZRF)
covers an area of 4.9 million km? [1]. This region includes
the territories of several constituent entities of Russia, in-
cluding seven municipalities of the Arkhangelsk Region,
the Nenets Autonomous Okrug, the Yamalo-Nenets Au-
tonomous Okrug, the Murmansk Region, and others [1].

In addition to its extreme climatic and geographic
conditions, the Arctic is home to a number of large in-
dustrial facilities, including pulp and paper mills (Novod-
vinsk, Arkhangelsk Region), military-industrial complex-
es (Severodvinsk), a cosmodrome (Plesetsk, Arkhangelsk
Region), and oil and gas companies (NAO, YNAO) [2, 3].
The high-latitude regions of this area are characterized
by low temperatures, sharp changes in atmospheric pres-
sure, and unique photoperiodisms, such as polar night,
polar day, and “white nights”. These factors, combined
with a low ultraviolet radiation index, create a unique en-
vironment in the region [4, 5].

It is important to note that the individuals under re-
view (Soyana village, Sovpolye village in the Arkhangelsk
Region, and Nes village in the NAO) were born and reside
permanently in an area adjacent to the nuclear testing
zone at the Northern Test Site during the period between
September 1, 1955 and October 25, 1990 (up until the dec-
laration of the current moratorium on October 26, 1991 No.
67-rp “On cessation of nuclear weapons testing at the No-
vaya Zemlya test site”). It is known that from 1955 to 1990,
130 nuclear tests were conducted at the Northern Test
Site for the purposes of developing and enhancing nucle-
ar weapons, as well as fundamental and applied research
into extreme physical conditions affecting the environ-
ment, and others [6]. The climate in Nadym in the Yama-
lo-Nenets Autonomous Okrug (YNAO) of Western Siberia
(AZRF) is subarctic continental with severe conditions
and an average annual temperature of -6.6°C. Nuclear tests
have never been conducted in this area [7].

The harsh climatic conditions in the AZRF place in-
creased demands on the human body and leave a par-
ticular impact on the functioning of its physiological
systems. This can lead to early onset of health problems
and hinder the body’s ability to regulate itself, thus
leading to the activation and stress of cellular and hu-
moral immunity components, and ultimately reducing
the body’s overall capacity for resilience [8-10].

Most researchers acknowledge the northern regions
as a challenging living environment, in which humans are
exposed to a range of adverse natural and climatic condi-
tions. A distinct feature of human physiology in the north
is the development of “polar stress syndrome”, which,
according to Krivoshchekov S.G. et al., is the prima-
ry pathogenic mechanism for disease development
in the northern regions [11, 12]. Northern pathology
researchers believe that the effects of specific northern
factors are hardly compensated for by social protective
measures [13]. Cold exposure causes temperature stress
and impacts the resilience of the human body in north-
ern conditions. Cold-induced constriction of peripheral
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blood vessels may be followed by vasodilation. Based
on the combination of climatic factors, the climatic-eco-
logical conditions, and the severity level, the polar re-
gions of the European North can be generally classified
as a region with uncomfortable natural and climatic liv-
ing conditions, with some pronounced extremes in sev-
eral parameters that place increased demands on human
bodies and their systems, including the immune system.
High morbidity rates and early mortality among the pop-
ulation, as well as the low socio-economic status of small
indigenous populations and environmental pollution,
are significant challenges in the Far North [14].

At present, there is no publicly available information
regarding the concentration of cesium radioisotopes
in the environment in the areas previously adjacent
to the Northern Test Site. Furthermore, the existing liter-
ature on the immune status of residents in these areas
is extremely fragmented and limited [15-18], or it pertains
to the aftermath of man-made incidents and the health
of individuals who have been exposed to radiation.
It has been deemed necessary to investigate the levels
of peripheral blood leukocytes among young women
in the Arctic region, who were born after 1990 and reside
permanently in an area adjacent to the nuclear testing
zone of the Northern Test Site between September 1,
1955 and October 25, 1990 (until the declaration of a cur-
rent moratorium on nuclear testing on October 26, 1991
No. 67-rp “On the cessation of nuclear weapons testing
at the Novaya Zemlya test site”).

THE AIM OF THE STUDY

To identify the ratio of peripheral blood leukocyte
levels in young women residing in different northern
regions.

MATERIALS AND METHODS

The study was conducted at the Laboratory of Phys-
iology of Immune Competent Cells, Institute of Physi-
ology of Natural Adaptations, N. Laverov Federal Cen-
ter for Integrated Arctic Research of the Ural Branch
of the Russian Academy of Sciences in collaboration
with BIOLAM LLC in Arkhangelsk, Russia. A total of 62 fe-
male participants, aged 22 to 40 years, with no history
of chronic diseases and residing in the AZRF, volunteered
for the study. Of these, 32 women, aged 22 to 35 years,
were from the Arkhangelsk Region (16 from Soyana vil-
lage and 16 from Sovpolye village) and 15 women were
from the NAO (Nes village), born after 1990 and residing
in an area adjacent to the nuclear test zone at the North-
ern Test Site from September 1, 1955 to October 25, 1990.
The remaining 15 women were from YNAO (Nadym)
and were aged 22 to 40 years, with no nuclear testing his-
tory in their area of residence.

The study was conducted in strict adherence
to the ethical guidelines set forth in the Declaration



of Helsinki of the World Medical Association (1964,
amended and updated in 2013). Approval for the study
was granted by the Ethics Committee of the N. Laverov
Federal Center for Integrated Arctic Research of the Ural
Branch of the Russian Academy of Sciences (Protocol
No. 001-20/01 dated January 20, 2025) under state as-
signment No. 125021902582-1“Physiological significance
of adaptive and innate immune responses in the forma-
tion of immune homeostasis reserves in Arctic residents
depending on age, sex, and professional status”.

The immunological examination involved the de-
termination of peripheral blood leukocyte, monocyte,
eosinophil, neutrophil, lymphocyte levels, the neutro-
phil-to-lymphocyte ratio (NLR), and lymphocyte phe-
notypes (CD8* and CD16%). The content of neutrophils
and lymphocytes was determined using a Pentra 60
ABX hematology analyzer. NLR was calculated based
on the number of leukocytes counted in a Goryaev cham-
ber and the percentage of neutrophils and lymphocytes
stained on blood smears using Romanowsky - Giemsa
staining. Lymphocyte phenotyping (CD8* and CD16")
was performed using indirect immunoperoxidase stain-
ing with monoclonal antibodies on “dried drop” lympho-
cyte preparations using a peroxidase conjugate and chro-
mogen solution for analysis under a Nikon Eclipse 50i
immersion microscope. Primary analysis of peripheral
venous blood samples was conducted under expedited
conditions.

Statistical analysis was conducted using Microsoft Ex-
cel 2010 and SPSS 20.0 for Windows. Due to the absence
of a normal distribution in the data, the median (Me)
and interquartile range (Q1; Q3) were used to describe
the content of the parameters under study. The 95%
confidence interval (95% Cl) (lower and upper bounds)
was used to illustrate the range of the parameter distri-
bution. Comparative analysis between all study groups
was performed using the Kruskal — Wallis test. Pairwise
comparisons were conducted using the Mann - Whit-
ney U-test. To investigate the structure of relationships
among the variables, Spearman’s rank correlation coef-
ficient was applied. Differences were considered signifi-
cant at p < 0.05.

RESULTS AND DISCUSSION

It was of interest to examine in detail the average con-
tent of immune-competent cells in the leukocyte series
among the indigenous population of the Arctic region
who were born after 1990 and are still residing there.

The analysis revealed (Table 1) that the average leu-
kocyte counts in the examined women from Sovpolye
village, Soyana village, and Arkhangelsk Region were
within the normal physiological range: 5.80 (3.98; 7.05)
and 4.90 (4.60; 6.60) x 10° cells/L, with a 95% Cl (4.59-
6.30) and (4.86-6.02) x 10° cells/L, respectively. In con-
trast, the leukocyte counts among residents of Nes vil-
lage (NAO) and Nadym (YNAO) were significantly higher
(p < 0.05), averaging 6.68 (5.87; 7.25) and 6.63 (5.64;
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8.50) x 10° cells/L with a 95% Cl (5.91-8.10) and (5.73-
8.28) x 10° cells/L, respectively.

The frequency of immune imbalances among
the individuals under examination is presented in Table 2.
During our study, no leukocyte deficiency was observed
among residents of Nes village (NAO), Soyana village
(Arkhangelsk Region), and Nadym (YNAO). However, leu-
kopenia was detected in 25 % of cases among residents
of Sovpolye village (Arkhangelsk Region). Leukocytosis
was found in 6.7 % and 13.3 % of residents of Nes village
(NAO) and Nadym (YNAO), respectively.

The monocyte count was significantly higher in resi-
dents of Soyana village and Nadym compared to women
from Sovpolye (p < 0.01): 0.60 (0.46; 1.12) and 0.60 (0.45;
0.68) x 10° cells/L, respectively, with 43.7 % and 46.7 %
of cases showing high monocyte levels. In contrast, only
20 % of women from Nes village had monocyte counts
above the normal range, and their median value was
0.44 (0.28; 0.62) x 10°cells/L, which is significantly high-
er (approximately 3-fold) than in women from Sovpolye
village (p < 0.01) and approximately 1.4-fold lower than
in residents of Soyana village and Nadym (p < 0.05).

The median eosinophil counts were within
the normal range in all groups, although 12.5-26.7 %
of the women had elevated levels.

The median lymphocyte counts in women from Nes
and Soyana villages were 2.37 (1.55; 2.85), 1.64 (1.42;
2.30), 2.71 (1.57; 3.04) x 10° cells/L, respectively. These
values are within the physiological range and do not
differ significantly from the Nadym group: 2.05 (1.56;
2.65) x 109 cells/L. However, a decrease in lymphocyte
concentration was observed in residents of Sovpolye vil-
lage, with a significant difference compared to the Soy-
ana group (p < 0.05). The frequency of lymphopenia
among young women from Sovpolye village (43.7 %)
was 2-fold higher than among residents of Nes village
and Nadym (20.0 %), and 3.5-fold higher compared
to residents of Soyana village (12.5 %).

The median neutrophil counts in the subjects
from Nes village, Sovpolye village, and Soyana village
were 3.55 (2.68; 4.58), 3.19 (2.90; 4.54), and 3.17 (2.47;
4.48) x 10° cells/L, respectively, and did not exceed
the reference values. There was no significant dif-
ference compared to the Nadym group: 3.37 (2.85;
5.25) x 107 cells/L. Neutrophilia was observed in 6.7 %
of residents from Nes village, 12.5 % from Soyana vil-
lage, and 20.0 % from Nadym.

The neutrophil-to-lymphocyte ratio (NLR)
is a biomarker that reflects the balance between the in-
nate and adaptive immune systems. It is calculated by di-
viding the number of neutrophils by the number of lym-
phocytes. The NLR is used as an indicator of immune
system function and inflammation [19]. We found that
the median NLR was 1.52 (1.01; 2.49), 1.99 (1.50; 2.31),
and 1.47 (0.98; 1.84) in residents of Nes village (NAO),
Sovpolye village, and Soyana village, respectively, which
was within the generally accepted normal range of 1-2
and did not differ from the Nadym group (1.84 (1.42;
2.01)). However, there was a significant difference



TABLE 1

MEDIAN AND 95% CONFIDENCE INTERVAL OF CONTENT OF IMMUNE INDICATORS IN PERIPHERAL BLOOD
OF WOMEN LIVING IN THE ARCTIC ZONE OF THE RUSSIAN FEDERATION

Median and percentiles Me (Q1; Q3)

P 95% confidence interval (lower-upper) Reference Signiﬁcance.level
Nes Sovpolye Soyanan=16 Nadym n=15 range (Kruskal-Wallis test)
n=15 n=16
Leukocytes, (5.867.:67{%25) (3323.05) (4.:3:%.60) 6.63 (5.64:8.50) 40-88 0.030
x10° cells/L

(5.91-8.10) (4.59-6.30) (4.86-6.02) (5.73-8.28)

* * a,b a

Monocytes, 028060 (014028  ©doi1n 004508 0.0002
%x10° cells/L

(0.31-0.63) (0.16-0.37) (0.41-1.04) (0.48-0.71)
Eosinophils, 0.17 (0.07:0.30)  0.19(0.12:0.42) 0.21(0.13:0.28) 0.14 (0.08:0.30) 00203 0.316
x10°cells/L (0.12-0.26) (0.15-0.34) (0.15-0.25) (0.10-0.41)
Lymphocytes, 2.37(1.55:2.85) 1.64°(1.42:2.30) 2.71(1.57:3.04) 2.05 (1.56:2.65) 1535 0.190
x10° cells/L (1.89-2.81) (1.33-2.49) (1.64-3.38) (1.77-2.80)
Neutrophils, 3.55(2.68:4.58) 3.19(2.90:4.54) 3.17 (2.47:4.48) 3.37(2.85:5.25) 20260 0.891
x10° cells/L (2.95-4.50) (2.98-4.04) (2.75-4.67) (3.12-4.61)
\LR 1.52(1.01:249) 1.99°(1.50:2.31) 1.47(0.98:1.84) 1.84(1.42:2.01) 10020 0.195

(1.26-2.33) (1.68-2.18) (1.08-2.28) (1.45-2.04)
cDs", 0.55(0.33:0.76)  0.34"(0.30:0.55) 0.48 (0.34:0.55) 0.58 (0.46:0.69) 0.167
x10° cells/L (0.40-0.78) (0.29-0.56) (0.36-0.57) (0.43-0.70) 02-04
cD16", 0.40 (0.30:0.62)  0.64° (0.45:0.69) 0.46 (0.30:0.67) 0.56 (0.37:0.58) 0.096
x10° cells/L (0.35-0.60) (0.54-0.65) (0.38-0.68) (0.43-0.65) 003-05

Notes. * - significant difference compared with the Nadym group, p < 0.05; a - significant difference compared with the Nes village group, p < 0.05; b - significant
difference compared with the Soyana village group, p < 0.05; Statistically significant differences compared with reference values are indicated.

between the NLRs of residents from Sovpolye and Soy-
ana villages (p < 0.05), suggesting a possible difference
in immune function between these two groups. Addi-
tionally, we found that 25-50 % of women in each village
had an NLR that was considered “stress” levels (2-3).

According to Zahorec (2021) [20], normal NLR values
range from 0.7 to 3.0, with optimal values between 1.0
and 2.0. Stress levels between 0.7 and 1.0 or 2.0 and 3.0
serve as early warnings of possible pathological condi-
tions or maladaptation [20, 21].

The number of cytotoxic T-lymphocytes (CD8* cells)
in the peripheral blood exceeded the physiological norm.
The median count in Nes village and Soyana village
was 0.55 (0.33; 0.76) and 0.48 (0.34; 0.55) x 10° cells/L,
respectively. In Sovpolye village, it was 0.34 (0.30;
0.55) x 10° cells/L. There was no statistically significant
difference between the villages. High concentrations
of cytotoxic lymphocytes were found in 73.3 to 75 %
of the women examined from Nes village and Soyana
village, which was 2.5-fold higher than in the women
from Sovpolye village (31.2 %).

In residents of Nadym (YNAO), the median CD8* cell
count was 0.58 (0.46; 0.69) x 10° cells/L, and the medi-
an CD16"* cell count was 0.56 (0.37; 0.58) x 10° cells/L.
These values were significantly higher in 80 % of women
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from Nadym compared to the median values observed
in residents from territories adjacent to the Northern Nu-
clear Test Site before 1990, with a 1.1-2.7-fold increase,
depending on the specific location (30-75 % of women
examined).

The median natural killer cell (CD16*) count was
0.40 (0.30; 0.62) and 0.46 (0.30; 0.67) x 10° cells/L in Nes
village and Soyana village, respectively, within the phys-
iological range, with 33.3-43.7 % of women showing
elevated CD16* cell concentrations. In contrast, natu-
ral killer cell (CD16*) levels exceeded the normal range
in 62.5 % of women from Sovpolye village, with a medi-
an value of 0.64 (0.45; 0.69) x 10° cells/L. No significant
differences between groups were observed. In Nadym
residents, the median CD16* cell count was 0.56 (0.37;
0.58) x 10° cells/L, seen in 66.7 % of women, which was
1.1-2.0-fold more frequent than in other groups.

It should be noted that the levels of lymphoid cells
expressing CD8" and CD16* markers indirectly reflect
the level of cell-mediated cytotoxicity, and elevated lev-
els in northern populations are common [22].

Correlation analysis (Table 3) revealed significant
strong correlations between neutrophil and mono-
cyte counts (r = 0.86 and 0.58, respectively) in wom-
en from Soyana village and Nadym. Strong inverse



TABLE 2

FREQUENCY OF IMMUNE IMBALANCES IN YOUNG WOMEN OF THE ARCTIC REGION, %

Nes village Sovpolye village Soyana village Nadym
(NAO), (Arkhangelsk Region), (Arkhangelsk Region), (YNAO),
n=15 n=16 n=16 n=15
Leukocytes, x10° cells/L < 4.0 - 25.0% - -
Leukocytes, x10° cells/L > 8.8 6.7% - - 13.3%
Lymphocytes, x10° cells/L < 1.5 20.0% 43.7% 12.5% 20.0%
Lymphocytes, x10° cells/L > 3.5 6.7% - 12.5% 13.3%
Monocytes, x10° cells/L > 0.6 20.0% 12.5% 43.7% 46.7%
Eosinophils, x10° cells/L > 0.3 20.0% 25.0% 12.5% 26.7%
Neutrophils, x10° cells/L > 5.5 6.7% - 12.5% 20.0%
CD8", x10° cells/L < 0.2 6.7% - 12.5% -
CD8*, x10° cells/L > 0.4 73.3% 31.2% 75.0% 80.0%
CD16%, x10° cells/L > 0.5 33.3% 62.5% 43.7% 66.7%
NLR > 2.0 40.0% 50.0% 25.0% 26.7%
TABLE 3
CORRELATION ANALYSIS OF IMMUNOLOGIC INDICES IN YOUNG WOMEN OF THE ARCTIC REGION
(BY SPEARMAN)
Nes village Sovpolye village  Soyana village Nadym
. r 0.35 0.11 0.86 0.58
Neutrophils and monocytes b 0225 0715 0.000 0.025
. . r 0.55 0.09 -0.09 0.72
AEEnTE e el p 0.040 0.762 0.758 0.002
. r 0.78 0.04 0.75 0.15
et e p 0.001 0.896 0.002 0.585
r 0.78 0.71 -0.43 0.64
Sl AnRlies e b 0.001 0.004 0.126 0.01
. r -0.40 0.86 -0.11 -0.11
REEELANE p 0.154 0.000 0.707 0.970
. . r 0.67 0.55 0.96 0.41
derur(dile p 0.009 0.038 0.000 0.130

Note. r - correlation coefficient; p - level of statistical significance.

relationships were observed between NLR and eosin-
ophil counts (r = -0.72 and -0.55, respectively) among
women from Nadym and Nes village.

Although the NLR is the ratio of neutrophils
to lymphocytes, our data indicate that their influence
on the NLR may not be uniform. In women from Nes
village, we found that changes in neutrophil and lym-
phocyte counts had a balanced effect on the NLR. How-
ever, in subjects from Sovpolye and Nadym villages,
the lymphocyte count, particularly CD8* cytotoxic
lymphocytes in the Sovpolye group, seemed to have
a more significant impact on NLR regulation compared
to the neutrophil count. The relationship between cells
reflecting innate cellular response via natural killer cells
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(CD16%) and cell-mediated cytotoxic activity via T-lym-
phocytes (CD8*) was heterogeneous: in Soyana village
and Nes village, the relationship was direct and strong,
while in Sovpolye village, it was inverse and moderate.
No significant correlation could be found for residents
of Nadym.

An attempt was made to compare the health out-
comes of women residing in an AZRF territory that was
adjacent to the nuclear test site 35 years ago, with those
of women residing in another AZRF territory, in Western
Siberia and YNAO, where nuclear tests had never taken
place.

It is noteworthy that the residents of Nes village
(NAO) exhibited a relatively balanced profile of innate



immunity, with 40 % and 33.3 % of cases exhibiting ele-
vated NLR and natural killer (CD16%) cell counts, respec-
tively. This was against a background of hyperactivated
adaptive cytotoxic activity of CD8* T-lymphocytes.

Residents of Sovpolye village (Arkhangelsk Region)
exhibited suppressed adaptive immune responses, likely
due to lymphopenia in 43.7 % of women, against a back-
ground of increased stress-inflammatory tension (as in-
dicated by NLR) and an unusual negative correlation be-
tween cytotoxic innate (CD16%) and adaptive (CD8")
functions. This can be interpreted as a compensation
mechanism involving suppression of adaptive functions.

In residents of Soyana village (Arkhangelsk Region),
hyperactivation of the phagocytic function was revealed
due to an increase in the frequency of monocytes, as well
as the cytotoxic innate (CD16%) and adaptive (CD8*) func-
tions against the background of optimal NLR levels.

Residents of Nadym (YNAO) exhibited a typical
“Arctic” type of adaptation, which is characterized
by an increased monocyte count, relatively high NLR lev-
els, and the activation of both innate (CD16*) and adap-
tive (CD8") cytotoxic functions. Studies have shown that
for populations living in areas with high ecological stress,
pre-nosological diagnosis of diseases is the basis for im-
plementing health-preserving activities [23]. This neces-
sitates the continuation of scientific research into the im-
pact of environmental factors on the health of the Far
North population.

CONCLUSION

Young women residing in the AZRF exhibit a state
of chronic functional stress on the immune system.
This stress is manifested in two ways: an overactiva-
tion of innate phagocytic and inflammatory functions,
and an overactivation of both cytotoxic adaptive (CD8*)
and innate (CD16*) functions. These findings may indi-
rectly suggest a reduced reserve capacity for immune
homeostasis and a possible development of secondary
environmental-dependent immunodeficiency.

Among all immune imbalances identified in the indi-
viduals examined, the highest prevalence was observed
for elevated levels of lymphocytes with CD8* and CD16*
phenotypes. An increased cell-mediated cytotoxicity
(CD8*, CD16*) in all women examined was associated
with the activation of the monocytic and phagocytic
systems. Heterogeneity was revealed in the leukocyte
ratio and the level of immune system activation among
the individuals examined. Thus, among women residing
in an area previously adjacent to the Northern Nuclear
Test Site, an imbalance in cell concentrations was ob-
served: elevated CD8* levels were more frequently re-
corded in Nes village and Soyana village, while increased
CD16* levels were more commonly recorded in Sovpolye
village. In individuals residing in the AZRF where nucle-
ar tests have never taken place, the leukocyte balance
was maintained, and increases in CD8* and CD16* con-
centrations were unidirectional. The findings of subtle,
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although insignificant, differences emphasize the impor-
tance of considering the microregional characteristics
of immune homeostasis in assessing the health status
of the AZRF population and in developing preventive
measures. These findings also require careful monitoring.
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