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Immune factors and health of Antarctic explorers

Abstract. The immune system plays a major role in human homeostasis, yet a body’s unique individuality complicates the diag-

nostic forecasting of unfavourable physiological states and diseases. Studying the immunophenotypic features of winterers of the 

Ukrainian Antarctic Expeditions before, during, and after their assignments might shed some light on the possible place of im-

mune accentuations in the development of certain physiological states. To determine the natural-killer (NK) cytotoxicity and 

the immunophenotype in 52 applicants who wanted to take part in an expedition and nine participants who had come back, we 

used flow cytofluorometry. Blood serum samples taken before, during, and after the expeditions were also tested for hormones, 

anti-infective, anti-parasitic, and autoimmune antibodies. The high absolute and relative numbers of NK lymphocytes, high 

NK cytotoxicity, and high expression of HLA-DR on the CD3+CD8+ lymphocytes were correlated with a person’s unfavorable 

health status during the expedition.  In Antarctica, cortisol levels sharply increased, yet they normalized upon return. In most 

winterers, there were no significant health complications during the expeditions. Neither reactivated nor primary viral infections 

were registered, as well as clinical autoimmune ones. Upon return, the winterers had significantly lower leukocytes and lym-

phocytes and increased expression of activation markers (HLA-DR) on the T-cells. The found risk factors can characterize the 

polar researchers’ immunophenotypes yet require validation on larger samples. The expedition environment causes increased 

stress, entailing, however, neither clinical manifestations nor elements of immunosuppression. The polar researchers bear the 

consequences of the prolonged stress that inhibit leucopoiesis as late as six months after their return, which should be considered 

while reviewing applications for the next season.
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1 Introduction

Broadly speaking, the state of a body’s immune sys-

tem determines its health. Certain accentuations in 

the system’s links can shape a favorable answer to the 

challenges it encounters and create a less favorable 

environment for other physiological processes. We de-

veloped a theory of immune accentuations supported 

by a model to forecast the complications in the female 

reproductive process and the severity of infectious 

diseases in children. The theory predicts that specific 

accentuated levels of immune parameters can be un-

favorable for certain physiological states and pro-

cesses (Dons’koi, 2014; Dons’koi et al., 2016).

The health of polar researchers attracts great scientific 

interest, both fundamental and applied since there is a 

need to curb the expeditions’ adverse effect on well-be-

ing. The problem has been attacked from several angles; 

Strewe et al. (2019) investigated the increase and specifics 

of secretion of cortisol, catecholamines, and endocan-
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nabinoids, as well as higher levels of lymphocytes, plate-

lets, and hemoglobin in men and women during one year 

in the field, and Reyes et al., (2017) reported reactivation 

of the Herpes Zoster infection and the Epstein-Barr virus 

under stressful conditions in Antarctica.

Consequences of long expeditions were traced in the 

oxidative stress markers, microelements content, the 

electrical activity of the central nervous system; the 

changes might themselves contribute to pathological 

processes in the body (Moiseyenko et al., 2016).

A detailed study of the immunophenotypes of ap-

plicants to polar expeditions and a clinical analysis of 

their health at the research base would reveal risk fac-

tors underlying the above-mentioned unfavorable 

sta tes of health. A complementary study of the explorers 

upon their return would shed light on the probability 

of adverse consequences conditional on the immu-

nophenotype variant.

We studied the participants’ immunophenotypes and 

obtained frozen blood serum samples before the 25th 

and 26th Ukrainian Antarctic Expeditions (UAE). The re 

prevailed normal unaccentuated immunophenotypes, 

yet there were occasional cases of immune accentua-

tions both single and systemic. Comparing their health 

to the observed during the expedition would answer the 

question of which specific accentuations have which risk 

levels for human well-being in the harsh polar environ-

ment. A detailed examination upon their return would 

reveal the possible impact of the polar expeditions on the 

state of specific links of the whole immune system.

This paper analyzes the absolute and relative co unts 

of NK lymphocytes, NK cytotoxicity, and expression 

of HLA-DR on CD3+CD8+ lymphocytes of the UAE 

participants. We also tested the blood sera and stud-

ied the traits of viral infections’ reactivation.

2 Materials and methods

2.1 Study design

We examined the applicants for the seasonal and win-

ter teams (n = 52) for the lymphocyte immunophe-

notype and NK cytotoxicity before the start and upon 

the return from the expedition (for winterers, n = 10). 

Blood serum samples were frozen (n = 30) and com-

pared to samples collected during the expedition (n = 

= 19), and samples collected six months afterwards 

(n = 10). For the control group, we chose the labora-

tory team (n = 14), testing and freezing samples to 

obtain the baseline trends of the parameters’ changes 

over time. All participants signed the informed consent 

form before being enrolled in the study (approved by 

the Biomedical Ethics Committee of Institute of Pe-

diatrics, Obstetrics, and Gynecology, National Aca-

de my of Medical Sciences of Ukraine, No. 6, and 

Cli n ical Immunology and Allergology Committee of 

Mi n istry of Health, No. 11 dated February 14, 2013, 

ac cording to Declaration of Helsinki). For correct 

ran domization, the association lymphocyte subpopu-

lations and NK-cytotoxicity with health state was 

analyzed only in men.

2.2 Enzyme-Linked Immunosorbent Assay (ELISA)

Specific Ab (IgG) and hormones were measured in the 

patients’ sera by the VitoTest ELISA system (Uk  rai ne) 

and VectorBest ELISA (Russia) systems ac cor ding to 

instructions. The analysis targeted serum concentra-

tions of prostate-specific antigen total, testosterone, 

and cortisol, anti-ssDNA-IgG, the rheu ma toid fac-

tor, antibodies IgG, IgM, and IgA to SarsCov2, anti-

bodies IgG to the cytomegalovirus, Toxoplasma gon-

dii, Toxocara canis, Ascaris lumbricoides, Echinococcus 

granulosus, Chlamydophila pneumoniae, human her pe-

svirus 8 (HHV-8),  varicella-zoster virus (VZV), Ep-

stein-Barr virus (antigens NA and EA), Mycoplasma 

hominis, and Mycoplasma pneumoniae.

2.3 Flow Cytometry of Lymphocyte Subsets

Lymphocyte subsets were identified by three-color 

flow cytometry using erythrocyte-lysing whole blood 

method of lymphocyte staining by FITC-, PE- or 

PE-Cy5-conjugated monoclonal antibodies (BD Bio-

science, San Jose, USA). Stained samples were lysed, 

washed, and analyzed by FACScan flow cytometer 

using CellQuest software (BD Bioscience, San Jose, 

USA) as described in (Dons’koi et al., 2021). We an-

alyzed absolute and relative (%) levels of leucocytes, 

monocytes CD14+, lymphocytes and lymphocytes 

subsets CD3+, CD3+CD8+, CD3+CD8+, and HLA-

DR and CD158a expression on T lymphocytes. NK 
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lymphocytes (CD3-CD56+) subsets CD3-CD56 + 

HLA-DR+, CD3-CD56 + CD8+, CD3-CD56 + 

CD158a+, CD3-CD56++ and B-lymphocytes CD19+, 

and CD19+CD5+.

2.4 NK cytotoxicity assays

Flow cytometry NK cytotoxicity assay (FCA) was de-

s cribed previously (Dons’koi et al., 2020a). We used 

Calcein-AM (Sigma), labeling K562 as target cells. 

Dead cells after 4h incubation were labeled by pro-

pidium iodide. NK cytotoxicity levels were analyzed 

by FACScan flow cytometer using CellQuest soft-

ware (BD Bioscience, San Jose, USA)

2.5 Health conditions

Health was evaluated according to the monthly re-

ports of the expedition’s doctor. Health was consid-

ered unfavorable if a participant complained on aver-

age more than thrice a month (malaise, headache, 

disrupted sleep, fatigue, arterial hypertension). Colds, 

traumas, and sunburns were very rare and not taken 

into account. The "no health complaints" group in clu d-

ed participants who had them less frequently than 

twice a month.

2.6 Statistical Analysis

The statistical analysis of the results was performed 

using approximation of Woolf for OR (Odds Ratio) 

and 95% CI (Confidence Intervals), Fisher’s Exact 

Test (unpaired, non-parametric, two-sided P value), 

and the Spearman correlation (In Stat version 3.0 for 

Windows Graph Pad Software Inc., San Diego, CA, 

USA) (https://www.graphpad.com/support/instat-3- 

updates/ https://www.graphpad.com/).

3 Results

3.1 Immunophenotype characteristics
of the applicants and participants of the expeditions

Immediately before the expedition, five out of 52 ap-

plicants were rejected on health grounds. We com-

pared the immunophenotype parameters for the ap-

plicants who passed the medical examination (n = 

= 47) and those who did not (n = 5). 

The rejected applicants had higher absolute and re l-

ative counts of the NK lymphocytes (780/μl (SD = 

= 240) and 26.4% (SD = 6.9)) compared to the se-

lected (393/μl (SD = 268) and 17.3% (SD = 3.6)) 

(р < 0.02). All five rejected applicants had the relative 

count of NK lymphocytes over 22%, while only 29.7% 

of accepted applicants (n = 14) had such an accentu-

ated level. 

Thus, the accentuated NK lymphocytes level might 

be an unfavourable factor of the overall health (Odds 

Ratio = 25.414, p = 0.0045).

3.2 Health in Antarctica and the immunophenotype

We analyzed the medical reports on the researchers’ 

health (for UAE-25 — over 12 months, UAE-26 — over 

three months). Mostly, the complaints were episodi-

cal, and no participant asked for medical help more 

than twice. No complaints were caused by infectious 

disease, skin problems, or the digestive tract. 

However, five people from UAE-25 complained of 

general malaise (fatigue, unstable blood pressure, 

hea daches, insomnia). These participants constitute 

the Unfavorable Health conditions group (UH), while 

the rest (n = 18) constitute the Favorable Health 

conditions group (FH).

The UH group had higher relative and absolute NK 

lymphocytes (22% (SD = 7.2);  451/μl (SD = 140)) 

compared with FH were NK % was (14.2% (SD = 5.8) 

and absolute NK lymphocytes 275/μl (SD = 139)) 

(р < 0.05); both the relative NK lymphocyte level of > 

> 20% and the absolute NK lymphocyte level of > 

> 400/μl were associated with UH risk (Relative Risk = 

= 7.500, p = 0.0329 and RR = 9.143, p = 0.0173, re-

s pec tively).

Accentuatedly high expression of activation marker 

HLA-DR on CD8+Т-cytotoxic lymphocytes (>30%) 

was associated with UH risk (RR = 7.000, p = 0.0395).

The comparison of immunophenotype parameters 

typical for the rejected applicants taken together with 

the UH researchers and for the accepted applicants 

not in the UH group permitted us to pinpoint prog-

nostic factors for unfavourable health. To these belong 

the accentuated elevated levels of NK lymphocytes 

(relative>21%  and absolute>400/μl), accentuated el-
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evated levels of expression of HLA-DR on CD8+Т-

cytotoxic lymphocytes (>30%), high levels of cyto-

toxic activity of the NK lymphocytes (Target lysis> 

70%, at the effector to target cell ratio of 10/1) (Fig. 1).

3.3 Serological assay

Frozen blood sera samples of the UAE participants 

were collected before, during, and six months after 

the expedition. Seropositive for Helicobacter pylori 

were 35% samples (7 out of 20), to Epstein-Barr virus 

(NA antigen) — 90% (18 out of 20), to T. gondii — 

50% (10 out of 20), herpes simplex virus type I and II — 

90% (18 out of 20), to cytomegalovirus — 75% (15 out 

of 20), antibodies to varicella-zoster were found in 

75% samples (15 out of 20). Three UAE participants 

had trace levels of antibodies to Mycoplasma pneumo-

niae. Detectable levels of antibodies to parasitic agents 

Ascaris lumbricoides, C. pneumoniae, Trichinella, Echi-

nococcus were not found in any UAE participant, while 

there were some positive cases in the control group. 

No UAE participant had the marker of acute humor-

al response to the Epstein-Barr virus (EBV-Antigen). 

There was found reactivation of the EBV infection for 

one participant in the control group.

Figure 1. Average levels of the NK cells (CD56+CD3-) and cytotoxic activity of the NK cells (Е/Т 10/1) in the Favorable Health 

conditions group (no health complaints) and the Unfavourable Health conditions (over three complaints per month or had been 

rejected from participation on health grounds) (а). Absolute levels of NK lymphocytes (b) and CD8+NK cells (c)

** p < 0.05 compared with Favorable Health conditions group, *** statistically significant association with UH risk, p < 0.05
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The UAE participants were also tested for cortisol, 

testosterone, autoimmune disease markers (ssDNA, 

the rheumatoid factor). Analysis showed that not one 

tested serological parameter was a reliable prognostic 

factor for the unfavorable health conditions. Thus, 

for two UAE participants were found positive levels of 

antibodies to single-spiral DNA and subpositive lev-

els — to the rheumatoid factor; however, this was in 

no way associated with the favorability of health dur-

ing the UAE. In general, the serologic report was com-

parable to the control values.

3.4 Comparison of immunophenotypic and serologic
parameters before and during the expedition

The results for the expedition participants (n = 19) 

during their stay at the station, compared to samples 

collected before the expedition, were not significantly 

elevated in the parameters, which would be evidence 

Figure 2. Changes in the average cortisol levels in the UAE participants (a) and the control group (c). * statistically significant 

difference between the values before the expedition and upon return (p < 0.05). Individual changes in cortisol levels among the 

UAE participants (b) and in the control group (d)
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of reactivation of the opportunistic infections in their 

carriers. The antibody titers also did not change for 

H. pylori, the Epstein-Barr virus, T. gondii, herpes sim-

plex virus type I and II, and for the cytomegalovirus.

In all UAE participants who were seronegative be-

fore the expedition, there were still no antibodies to 

the infectious agents. This is evidence of no cross-

infection between the participants (or the reactiva-

tion of infections).

Changes in the antibodies to ssDNA and rheuma-

toid factor also did not occur, evidence of no unfavo-

rable dynamics of the autoimmune processes during 

a UAE.

However, a comparison of cortisol levels demon-

strated statistically significant growth in all expedi-

tion participants, on average 1.6 times regardless of 

the initial level (p < 0.005).

The testosterone levels also grew on average 1.2 ti-

mes (p < 0.05) (Fig. 2a, b).

For the seasonal team (not winterers), every par-

ticipant’s testosterone and cortisol returned to the 

initial levels upon return from Antarctica. The pros-

Figure 3. The levels of individual immune parameters in the UAE in seasonal-team participants before the expedition and upon 

their return. Levels of NK cytotoxicity (a) and the relative counts of the NK cells (b) did not statistically differ from the control.  

Levels of leukocytes (c) and lymphocytes (d) decreased in all UAE participants upon return, and the expression of HLA-DR on 

T-lymphocytes (e) grew in all UAE participants after their return, unlike the control values
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tate-specific antigen total, slightly elevated in two 

explorers before they went overseas, was normalized 

at the station and remained so. The control group did 

not exhibit similar changes in cortisol (Fig. 2c, d).

3.5 Immunophenotype parameters
of the polar researchers upon return

The seasonal team explorers (n = 10) were given an 

immunophenotype assay six months after coming 

back; we analyzed the changes compared to the pre-

expedition data. 

In all participants, there was a statistically signifi-

cant decrease of the absolute leukocyte counts, on 

average 1.4 times (p < 0.001), with an even decrease 

in the subpopulations of lymphocytes and granulo-

cytes (Fig. 3).

There was also found a statistically significant level 

of expression of the activation marker HLA-DR on T-

lymphocytes (p < 0.05), in particular, due to the in-

creased expression of HLA-DR on CD4+T-lym-

phocytes. Levels of the NK lymphocytes either did not 

undergo significant changes or recovered to the initial 

values. In the control group, there was no change in 

the parameters aligned with the trends in the majority.

4 Discussion 

The state of an immune system determines the body’s 

ability to resist acute and chronic infections and in-

vasions as well as tumors. However, the common pro-

cedure of counting leukocytes, lymphocytes, and 

lymphocyte subpopulations, cannot yield unambigu-

ous prognostic knowledge (Dons’koi, 2019) except 

for the primary and secondary immunodeficiencies 

(Farmer & DeLelys, 2019).

A functionally healthy immune system has a high-

ly individual phenotype formed under many exogen-

ic and endogenic factors. The immune accentuations 

theory explains that the same immunophenotype 

can be highly favorable for a particular physiological 

state and unfavorable for a different one (Dons`koi 

et al., 2014).

Thus, in our previous studies, we found a number of 

immunophenotype features (immune accentuations) 

to be unfavorable for embryo implantation and suc-

cessful pregnancy (Dons’koĭ et al., 2013; Dons’koĭ et 

al., 2014). We also described immunophenotypes as-

so ciated with latent cytomegalovirus infection (Don-

s’koi et al., 2020b) and common diseases in children 

(Osypchuk et al., 2016). Therefore, the accentuated 

immunophenotype may predict a specific unfavora-

ble physiological process with some probability.

An Antarctic expedition lasts for more than a year 

(for winterers) or less than three months (for season-

al explorers). The participants live in isolated and un-

favorable conditions without easy access to all-en-

compassing medical aid. Selection of the UAE par-

ticipants based on immunophenotype parameters 

can be a valuable prognostic tool to prevent worsen-

ing of some already established or de-novo develop-

ment of infectious, autoimmune, and oncological 

diseases in the expedition participants and complica-

tions of adaptation to the new environment.

Based on the immunophenotype analysis, five out 

of 52 applications for the UAE were declined. Accord-

ing to the immunophenotype parameters of the ac-

cepted and the rejected applicants, the elevated count 

of NK lymphocytes was an unfavorable factor of the 

overall health. The relative NK lymphocyte count of 

over 22% is an accentuated parameter and can be used 

as a prognostic marker of an unfavorable phenotype.

Further analysis confirmed the predictive value of 

the accentuated levels of NK lymphocytes for unfavo-

rable health. Thus, analyzing the medical reports on 

the well-being of the UAE participants showed that 

the UH group (over three complaints of general ma-

laise per month) had elevated NK lymphocytes. The 

relative NK lymphocytes count of over 20% and the 

absolute count of over 400/μl were associated with UH 

risk. Our previous study showed that the same NK ac-

centuation in women was associated with an increased 

risk of pregnancy failures (Chernyshov et al., 2014).

The number and function of the NK lymphocytes 

are essential for resistance to viral and oncological 

diseases (Ogata et al., 2001; Kutukculer et al., 2015) 

yet, on the other hand, unfavorable for gestation 

(Chernyshov et al., 2014; 2016), recovery after a heart 

attack (Mandal & Viswanathan, 2015), or transplant 

grafting (Sun et al., 2015).
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NK cells shape an adaptive immune response by se-

creting cytokines and chemokines or interacting with 

other immune cells such as T- and B-cells and den-

drite cells (DC). Thus, hyperactivation or dysfunction 

of the NK cells is connected to the pathogenesis of 

various inflammatory, infectious and autoimmune 

diseases (Jiao & Wang, 2016; Liu et al., 2021).

Considering the role of the NK lymphocytes in 

several processes in the body, such an accentuated 

level of NK lymphocytes might be necessary for in-

creased control over the infectious or autoimmune 

process; it can also be evidence of an inefficient bal-

ance of KIR receptors and HLA repertoire (Penman 

et al., 2016). Another piece of evidence for the pos-

sible inflammatory process in the UH group is the 

accentuatedly high level of expression of the HLA-

DR activation marker on CD8+Т-cytotoxic lymph o-

cytes (over 30%).

HLA DR is a marker of activation and inflamma-

tion; a number of studies traced the connection of its 

elevated expression on T-lymphocytes with autoim-

mune and infectious diseases, in particular, as a 

marker of an early stage of non-surgical sepsis, etc. 

(Fernández-Grande et al., 2019; Du et al., 2021). 

Thus, a study of immunophenotype parameters at 

this stage pinpointed the accentuatedly high levels of 

NK lymphocytes and high levels of expression of 

HLA-DR on CD8+Т-cytotoxic lymphocytes as pos-

sible immunophenotype risk factors to be used for ap-

plications review. However, regardless of whether the 

immunophenotype was connected to a latent infec-

tious or an autoimmune disease, the serologic data 

analysis showed that not one of the tested parameters 

(such as seropositivity to opportunists and markers of 

immune processes) was a statistically significant pre-

dictor for the development of some unfavorable health 

state. Further research is necessary to find the possible 

reasons for such an unfavorable immunophenotype. 

Participants of an Antarctic expedition are under 

significant stress because of the frigid and harsh cli-

mate amidst a largely unvarying landscape of snow 

and ice, fully isolated from most of the world and a 

disrupted natural rhythm of day and night. Studies 

describe hormonal changes due to shifts in the bio-

logical rhythm (Arendt & Middleton, 2018), which 

directly influence the regime and quality of sleep 

(Arendt, 2012; Steinach et al., 2015) and psychoso-

cial behavior (Palinkas et al., 2004). Moreover, these 

unfavorable states are linked to endocrine and meta-

bolic dysfunctions and negative mood models (Palin-

kas et al., 2010); some changes in the functions of 

innate and adaptive immunity (Yadav et al., 2012; 

Crucian et al., 2018) were found to be connected to 

reactivation of latent infections (Mehta et al., 2000; 

Reyes et al., 2017).

The serological data revealed a statistically signifi-

cant increase in cortisol and testosterone (1.6- and 

1.2-fold, respectively) in all expedition participants 

during their stay at the station. Our data align with 

previous research describing increasing cortisol levels 

in men and women during one year of expedition 

(Strewe et al., 2019). The increase most probably is 

caused by substantial psychological and physical 

stress as the parameters recovered six months upon 

the explorers’ return, which is also in agreement with 

the cited study. 

The literature contains numerous descriptions of 

functional and quantitative changes in the innate and 

adaptive immunity in expedition participants during 

their stay at the base, which might favor the reactiva-

tion of latent infections (Mehta et al., 2000; Reyes et 

al., 2017). However, our study showed no statistically 

significant changes in the titers of antibodies against 

infectious agents, which could signify activation of 

an infection. Notably, while no infection reactivation 

was found, neither were the seronegative participants 

infected despite sharing their living space with the se-

ropositive ones for a long time. Thus, there were no 

significant changes in the functioning of their im-

mune systems regardless of the elevated stress hor-

mone. Even a risk factor for systemic autoimmune 

diseases (antibodies to ssDNA) in two UAE partici-

pants did not develop into unfavorable clinical mani-

festations and had no such dynamics afterwards. By 

their general health and lack of serologic changes, 

most UAE participants possessed the overall immu-

noregulatory potential and immunoresistance to 

withstand the Antarctic environment.

Results of the immunophenotype study of the par-

ticipants half a year upon their return revealed a sig-
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nificant decrease in the absolute leukocyte counts 

with proportional changes in every subpopulation of 

lymphocytes and granulocytes compared to before 

the expedition. There was also a statistically signifi-

cant level of expression of the activation marker  

HLA-DR on T-lymphocytes, but its levels were still 

within the normal range in all participants. It is pos-

sible that lymphocyte downregulation results in in-

creased T-activation upon their return.

Unfortunately, we could not evaluate the immu-

nophenotype parameters during the explorers’ stay at 

the station; according to Strewe et al. (2019), leuko-

cytes’ levels significantly rose during the whole expe-

dition period and recovered upon the participants’ 

return. Such a quantitative change is a reaction to 

physiological and psychological stress and leads to 

immune cells mobilization in the peripheral blood-

stream. However, prolonged action of stress hor-

mones and chronic stress causes a decrease in the 

circulating leukocytes counts and negatively impacts 

their ability to migrate (Dhabhar et al., 2013). Taken 

together, these developments can be a reason for 

transient leukopenia, which makes the body more 

susceptible to infections. Although no participant 

had critically low leukocyte counts (below 3000/μl), 

it is important to control how this parameter recovers 

to the baseline levels. 

Thus, we did a detailed immunophenotype stu-

dy of the samples collected from applicants to the 

Antarctic expedition and the participants who came 

back. The data, taken in the context of health parame-

ters observed at the Antarctic station, allowed us to 

find the immunophenotype parameters which can be 

considered solid predictors of unfavorable health 

conditions. The data can be used to build a clinical 

and diagnostic approach to draft the expedition team 

and decrease the adverse effect on its health; further 

research is required to formulate practical recom-

mendations for the application review process and to 

predict developments in the explorers’ health.

The study’s limitations include the small samples 

for the immunophenotype analysis, and the low num-

ber of women (only three). The female immunophe-

notype cannot be adequately compared with the male 

one. Thus, our conclusions hold only for men, and a 

larger and more balanced sample is needed to test 

them for women.

5 Conclusions

The immunophenotype of applicants to study in the 

UAE generally corresponds to the normal reference 

values of a healthy adult immune system with isolated 

cases of immunoaccentuated conditions. Most indi-

viduals with such conditions were eliminated at the 

stage of the medical commission. Accentuated high 

levels of NK lymphocytes, cytotoxic activity of NK 

cells and the level of CD8aa expression on NK togeth-

er with high levels of HLA-DR expression on T-cyto-

toxic cells may be markers of adverse health conditions 

in UAE. To develop a clinical diagnostic algorithm, 

these parameters need further study in a larger research 

group. Conditions of UAE lead to an increase in stress 

markers, but as a result do not lead to immunosup-

pressive states with reactivation of latent chronic viral 

infections and negative dynamics of autoimmune 

markers. No cases of primary infection were detected. 

However, the study should be continued with bigger 

study group. The immunophenotype of UAE partici-

pants (upon return) shows signs of depletion and re-

quires further research to prevent deterioration of 

health, as well as to develop rehabilitation measures. 
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Імунні фактори та стан здоров’я учасників антарктичних експедицій

Реферат. Імунна система відіграє ключову роль у підтриманні гомеостазу в організмі людини, однак її індивідуальна 

надунікальність ускладнює можливість діагностичного прогнозування розвитку несприятливих фізіологічних станів 

та хвороб. Дослідження імунофенотипових особливостей учасників Українських антарктичних експедицій та аналіз 

цих характеристик до, під час та після зимівлі може дозволити з’ясувати можливу роль специфічних імунних ак-

центуацій у розвитку певних фізіологічних станів. Визначення НК цитотоксичності та імунофенотипу у 52 пре тен-

дентів на участь у експедиціях та у 9 учасників, які повернулися з неї, проведено методом проточної цитофлюоримерії.  
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Зразки сироваток крові взяті до, під час та після експедицій аналізувались також на присутність гормонів, ан ти-

інфекційних, антипаразитарних та автоімунних антитіл. Висока абсолютна та відносна кількість НК лімфоцитів, ви-

сока НК цитотоксичність та висока експресія HLA-DR на CD3+CD8+ достовірно асоціювалися із несприятливим 

станом здоров’я учасників під час експедицій. Протягом перебування в експедиціях різко зростали рівні кортизолу, 

проте вони відновлювались після повернення. У переважної більшості полярників не було виявлено серйозних ус-

кла д нень здоров’я під час експедицій. А також, не виявлено реактивацій вірусних інфекцій та первинного зараження, 

як і клінічних автоімунних. Встановлено достовірне зниження лейкоцитів і лімфоцитів та зростання експресії 

маркерів активації (HLA-DR) на Т клітинах в учасників експедицій після повернення. Досліджені фактори ризику 

несприятливого стану є перспективними для вивчення імунофенотипу полярників, проте потребують детального 

подальшого дослідження на більших групах. Умови перебування в експедиції призводять до зростання стресу, проте 

цей факт не тягне за собою клінічних проявів та ознак імуносупресії. Після повернення з експедиції у полярників 

спостерігаються наслідки тривалого стресу, які негативно впливають на лейкопоєз навіть через 6 місяців по по вер-

ненню, що варто враховувати для відбору претендентів на участь у експедиціях.

Ключові слова: антарктична експедиція, імунні акцентуації, НК лімфоцити, НК цитотоксичність, прогностичні фактори
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