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CHANGE OF IMMUNOLOGICAL PROCESSES AND METABOLISM OF THE STUDENTS FROM
SOUTH ASIA UNDER ACUTE STRESS

3epmmeydiy maxcamol dceden cmpeccmix acep Kesinde Cemeiide oxumvin wemendik I[loxicmanoviy
cmyoenmmepOoiy UMMYHObIK JICYUeCiHIK Jicone 3am armacy npoyecmepiniy oelimoenyin sepmmey 6010bl.

Ocvl magcamxa scemy bapowicoinoa Cemetioezi dceden KIUMAmmoblK KOpuAaean opma sxcagoaiuvinoa Oymycmix
Asusioan xencen 30 cmyOoenmmiy UMMYHObIK, TURUOMEPOIH ACKbIH MOMbI2Y KYUi, AHMUOKCUOAHMMBIK JCYlenepi MeH
9HepeUs aIMACybl 3ePMMENiHOL.

3epmmeynepoiy Hamudiceci kopcemxenoet, Ilokicmanovl cmydenmmepoe cmpecc acepiner 1 aii bapvicvinoa
DI'A  mumocenimen unkybayusodan xeiin MU onoipy kabinemi 6ouvinwa T-numgoyummep Kvlzmeminiy
bacenoeyimen cynpeccopvl bencendi T-scacywanapvinbly canvin dHcoapuvliaca, xeanepai dencendi T-orcacywanapoviy
momeHndezen. B-numpoyummepoin ocone IgG momuepiniy rxoberoimeH, conoau-ax Heumpo@uivoi gacoyumapivi
benceHOLIiKmiy KOMNEHCamopavlK 0CyiMeH KopiHemin umMmyHumemmiy B-oicyiieciniy 6encenoiniei anvixmanzan. Keoen
cmpecc nepughepusinblk Kan aumgoyummepindesi OuodHepeemurxa capyuliybid, oacmankwl onim ([K) Oeneetiiniy
JHCORAPBLIAYLIMEH TUNUOMEPOIH ACKbIH MOMbIZYbIHbIY AKMUBAYUACHIH, COHOAU-AK AHMUOKCUOGHMMbL KOPEAHLICIbL
KOpcememil, IHEPeeMUKAIbIK aimacy gepmenmmepi OeiceHOiciHiy moMeHOeyiH myOblp2aH.

Tyiiin co3dep: Hmmynowvlx dicyile, dHepaus daamacy, dcedel cmpecc, Oeuimoeny, aunuomepoiy dacKbiH
MOmMbI2Ybl, AHMUOKCUOAHMMBIK JiCYlie.

Llenvio uccneooganus A6UNOCH usyyenue adanmayuy UMMYHHOU CUCMEMbl U OOMEHHbIX HpOYeccog y
UHOCTNPAHHBIX CHTYOenmos-nakucmanyes, ooyuarowuxcs ¢ 2 Cemetl npu 0eticmeui 0Cmpozo cmpecca.

Jna peanusayuu nocmaenienHou yeau u3y4anyu COCMOAHUA UMMYHHOU, NEPEKUCHO20 OKUCNEHUs JTURUO08 U
AHMUOKCUOAHMHOU cucmeMm U IHepeemudecko2o oomena y 30 cmyoenmog uz FOxcroti A3uu npu ocmpom 8o30eticmeuu
Kaumamoskonocuyeckux ycaroguti 2. Cemetl.

Pesynvmamer ucciedosanuii nOKazel8aiom, 4mo npu 0elucmeuu 0Cmpo2o cmpecca y CmyoeHmog-naKucmanyes
6 meuenue 1 mecaya nogvluaiomes yucia T-Knemox ¢ cynpeccopholl akmugHOCmbl0o, CHUMICEHUEM KIeMOK ¢ XeAnepHou
akmusHocmuio, nooasnenuem @ynkyuu T-rumgoyumos no cnocobrnocmu x npooykyuu MU®D nocne unxybayuu c
mumozenom @DI'A. Buiasnena axmusayus B-cucmemvr ummynumema, NpoASAAIOWAACA YeeaudeHueMm uucia B-
umpoyumos u cooepocanus 19G, a maxoice Komnencamopnoe ycuienue Gazoyumaprou aKmugHoOCmu Helumpopuios.
Ocmpulii cmpecc 8bi3bi8aem CHUICEHUE AKMUBHOCIU (PEPMEHMOB IHEPLeMUUECKO20 0OMENA, YMO C8UOEMENbCMEYen O
ucmowjeHuu OUOIHePeMUKY TUMPOYUMOE nepudepuieckoli Kposu, akmueayuro NepekUcHO20 OKUCIEHUS JUNUOOE C
noswviuleHuem ypoeHs nepsutnvix npooykmos (LK), a maxoce anmuokcuoaHm1ou 3auumorl.

Knrouegvle cnosa: Mmmynnas cucmema, snepeemuyeckuii 0omMeH, OCmpulii cmpecc, a0anmayis, NepeKucHoe
OKUCIeHUe TUNUO08, AHMUOKCUOAHMHAS CUCTEMA.

The aim of the study was to study the adaptation of the immune system and metabolic processes in foreign
Pakistani students studying in Semey under the action of acute stress.

To achieve this goal, we studied the state of immune, lipid peroxidation and antioxidant systems and energy
metabolism in 30 students from South Asia under acute climatic and environmental conditions in Semey.
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Research results show that under acute stress, Pakistan students within 1 month increased number of T-
suppressor cell activity completely, reducing the helper cell activity, suppression of T-lymphocyte function by their
ability to produce MIF after incubation with the mitogen PHA. Spotted B activation of the B immune system, as an
increase in lymphocyte number and content of IgG, as well as a compensatory enhancement of the phagocytic activity
of neutrophils. Acute stress causes a reduction in enzyme activity of energy metabolism, which indicates depletion of
peripheral blood lymphocytes bioenergy, lipid peroxidation with higher levels of primary products (DC) and the

antioxidant protection.

Keywords: Immune system, energy metabolism, acute stress, adaptation, lipid peroxidation, antioxidant

system.

Climatic and ecological situation in each region
is unique, has a significant effect on the immune
system [1,2]. So immigrants from areas with hot
and temperate climate in the north are set increased
morbidity due to immune suppression in critical
periods of adaptation [3].

Climate of Semey region is continental, with
large daily, annual sweep of temperature [4].
Therefore, in the process of adaptation to the
formation of resistance to changing factors
okruzha6yuschey environment plays a big role the
immune system of the body [5,6,7,8]. The state of
adaptation to extreme climatic and ecological
conditions, a significant effect also has a range of
psycho-emotional, genetic, social, and
informational factors that reduce the reactivity of
the organism.

The action of the various functional load
changes occur in the power unit cells and organs.
Energetically failure is general pathological
manifestation that accompanies most extreme
impacts. [9] Thus, when exposed to stress factors
are stress and rearrangement of the energy unit cells
[10].

Adaptation to different environmental factors
and the development of pathological such states in
the body occur through modifications of the
composition of cell membranes [11,12]. Any form
of stress is accompanied by activation of free
radical oxidation in violation of oxidative
homeostasis and increased antioxidant protection

Therefore, the aim of this study was to examine
the state of immunological and metabolic processes
in international students from South Asia under the
influence of acute stress factor.

Materials and Methods

We examined 30 international students from
South Asia who came to study at the Semey
Medical Academy, at the time of arrival and 1
month and 25 students of 1-3 courses SGMU
residing in the Semey region, who were in the
control group. At the time of the survey students
Pakistani students and the control group were
basically healthy. Total student groups studied -
they are exposed to factors specific social group of

273

students (intense mental labor, emotional, and
information overload, lack of exercise, working
conditions, leisure, food). Survey Pakistani students
was designed to clarify the influence of climatic
and ecological factors on their health.

Assessment of the immune status was carried
out in accordance with the recommendations of the
Institute of Immunology from Ministry of Health
RF (R.V.Petrov et al., 1982). Blood samples were
taken into heparinized tube (25 U / ml). Isolation of
lymphocytes from venous blood was performed by
the conventional method in a density gradient
ficoll-verografin (1,077).

The state of cell-mediated immunity was
assessed by the total number of CD3 +, CD4 +,
CD8 + and CD19+ with the appropriate
monoclonal antibodies by flow cytometry, and
mitogen-producing function in the migration
inhibition reaction, calculated by counting the
immunoregulatory index (IR1). The principle of the
method consists in the attachment of human
erythrocytes sensitized with monoclonal antibodies
LT, to the surface of lymphocytes [13].

The state of humoral immunity was assessed by
the number of CD19+, the concentration of
circulating immune complexes (CIC) - the method
of M. Digeon [14] as modified by Y. Hrynevych
and AN Alfyorova [15], immunoglobulins of class
A, M and G by the method of Mancini G et al.,

[16].

The non-specific phagocytic immunity was
assessed by phagocytic activity of
polymorphonuclear. Contents phagocytic
polymorphonuclear (neutrophils, pseudo

eosinophiles) were determined as described in [17].
As of phagocytic material we use latex.

In lymphocytes, SDH activity was determined
by the method [18], the CCO by RS Krivchenkova
[19]. DC level in the blood plasma was determined
by the method of VB Gavrilova M. Meshkorudnoy
[20], malondialdehyde (MDA) by the modified
method [21] was determined SOD activity [22],
glutathione reductase (GLR) and glutathione
peroxidase (GLPO) [23].

The resulting digital data were processed by
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conventional methods of variation statistics as
described in [24]. The comparison was performed
by t-Student.
Results and Discussion

At the time of the survey among Pakistan
students significant changes were observed by the
number of cells and CD3 + CD4 +, significantly
raised the number of CD8 + and auto-RFC,
decreased immuno-regulatory immuno-regulatory
index to 1.78 versus 3.12 in the control (P <0.05) .
These changes were not accompanied by decreased
functional activity of T-cells (Table 1). In the
peripheral blood was an increase in the number of
B-lymphocytes, the level of the CIC, lower
concentrations of IgA and IgM (Table 2).

This is probably due to the adverse impact of
environmental factors and the adaptation of the
immune system.

Immunological aspects of adaptation of foreign
students in Semey within 1 month after arrival are
characterized disregulatory immune disorders with
rising numbers of T cells with suppressive activity
(CD4+) and decrease in the number of cells with
helper activity (CD8+), oppression cellular
responses to stimulation with PHA.

This allows us to conclude that the climatic
conditions in Semey during the first month after the
arrival  of  the  students-Pakistanis  cause
immunosuppression of T-cell immunity.

Table 1. T-cell immunity in acute stress in students-Pakistanis

Begining 1 month
Parameteres

| group 111 group Il group 111 group
';g’srf‘phocytes’ 2,43+ 0,13 | 2,25+ 0,22 2,38+ 0,15 2,63+ 0,23
CD3+ abs. 0,93+ 0,09 | 0,89+ 0,10 0,90+ 0,09 1,18+ 0,03 °*
CD3+ % 38,4+ 4,1 42,0+ 0,8 37,6 4,0 41,6x3,4
CD4+ abs. 0,61+ 0,06 | 0,49+ 0,06 0,57+ 0,07 0,53+ 0,06
CD4+ % 25,1+1,0 21,7+15 23,9+ 12 20,1+ 1,3°
CD8+ abs. 0,20+ 0,02 | 0,27+ 0,03° 0,20+ 0,02 0,52+ 0,04 °°**
CD8+ % 8,2+1,1 |12,0+14°° 8,4+ 1,0 19,7+ 2,6°*
IRI 3,12+ 0,29 |1,78+0,22°° 2,90+ 0,31 1,18+ 0,22°°
IRML 22,4+ 2,1 25,6+ 3,2 22,4+ 2,1 7,3+ 15°°0%*
Auto-RFC, abs. | 0,11+0,02 | 0,20+ 0,01° 0,10+ 0,02 0,12+ 0,02*
Auto-RFC, % 5,2+ 0,3 9,0+ 0,6° 5,0+ 0,3 7,2+ 0,2*°°
Notes: 1. Group | - students from Semey (control group), Il group - students from South
Asia. 2. o - The difference with a control group deemed reliable * - the difference from
baseline reliable, (1 sigh — p<0,05; 2 — p<0,01).

A month after the arrival of the Pakistan
students absolute number of B lymphocytes
remained elevated, whereas the relative abundance
was reduced to the level of the control group (Table
2). The content of immunoglobulin IgA was
restored to the level of the control group, IgM
remained reduced, 1gG was increased. CIC
concentration in serum dropped to the level of
control units. The results show that students month
stay Pakistanis in the new climatic and
environmental conditions cause phase changes of

immuno-globulins to the suppression of the primary
immune response to an unaccustomed antigens in
adapting to new climatic and ecological conditions.

Students-Pakistanis have phagocytic activity of
neutrophils in comparison with those of the control
group tended to be lower immediately after arrival
and increased sharply after 1 month (p <0,01).
Phagocytic number in the experimental group was
reduced immediately after arrival (p <0.05), and
restored to the level of the control group by the end
of the first month of observation.

Table 2. Indicators of humoral immunity in the dynamics of the system of observation

Begining 1 month
| group Il group | group Il group
CD19+, abs. 0,30+ 0,02 0,36+ 0,02° 0,31+ 0,02 0,39+ 0,03°
CD19+ % 12,3+ 17 16,0+ 1,6 13,0+ 17 14,8+ 1,0
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Auto-RFC, abs. 0,11+ 0,02 0,20+ 0,01° 0,10+ 0,02 0,12+ 0,02*
Auto-RFC, % 5,2+ 0,3 9,0£0,6° 5,0£0,3 7,2£0,2*°°
IgA, mg% 200,0+ 19,0 138,7£18,9° 198+ 16,53 167,3+ 12,9
IgM, mg% 150,0+ 14,0 115,6+£6,9° 143,0+ 12,3 109,3+ 3,3°
19G, mg% 1190+ 113 1116+ 66,8 1236+ 119 1475+ 72,6*
CIC, y.e. 0,98+ 0,07 2,60+ 0,23°° 0,96+ 0,08 2,04+ 0,58

Phag., % 45,2+ 4.3 37,4+ 2.2 44,3+5.2 76,2+ 4,0°0***
Ph.n. 3,25+ 0,31 2,02+ 0,38° 3,12+ 0,29 2,80+ 0,12*

Notes: 1. Group | - students from Semey (control group), Il group - students from South Asia.
2. o - The difference with a control group deemed reliable * - the difference from baseline

reliable, (1 sign — p<0,05; 2 — p<0,01; 3— p<0,001).

Thus, the immunological aspects of adaptation
of foreign Pakistan students in regarding the
climatic and ecological conditions of Semey within
1 month after arriving in the city of Semey
correspond to an adaptive response of the body at
an early stage of the adaptation syndrome.

Stress influences determine the directivity of the
same changes in the energy metabolism. Found that
non-specific stress loads derive energy metabolism
in low-energized state. The enzyme activity of the
energy exchange is changing under the influence of
various stimuli in different periods of observation
in various organs [25,26].

To assess the bioenergetics processes in
students-Pakistanis that adapt to changing
environmental conditions habitat, we studied the
activity of the mitochondrial enzyme succinate
dehydrogenase and cytochrome oxidase in
peripheral blood lymphocytes for 1 and 6 months

after their arrival (Table 3). The results showed that
of the initial level of SDH activity in students-
Pakistanis of reliable lower than the control group
(by 33,3%, p <0,05); CCO - on the contrary, higher
by 55,8% (p <0, 05). After 1 month of stay in the
subjects under the influence of stress factors
happened significant increase in SDH activity at
28,6% (p <0,05) with the approach to the level of
the control group, a significant reduction of CCO
regarding control of 23%, (p <0,05). After 6 months
noted further increase SDH activity relative to the
baseline level decreased 67,8%, (p <0,05), has
reached the level of control. CCO activity remained
reduced.

Thus, the state of the energy metabolism of
Pakistan students is immediately after arriving at
Semey, in comparison with the control group,
characterized by a decrease in the initial activity of
SDH and higher initial activity of CCO.

Table 3. Energy metabolism in Pakistani students studying in the SGMU

Time SDH CCoO
Control Pakistani Control Pakistani students
students
Begining 4,2+0,5 2,8+0,30° 30,2+3,4 47,246,2°
1 month 4,3+0,4 3,60,14*° 28,8+3,1 22,3+1.8*%°
6 month 5,040,5 4,7+0,37* 24,5428 23,6+4,0*
Note: ? - significantly to group 2 (control), * - authentically to the original

Later, after 1 month of activity of SDH and
CCO has been suppressed, but after 6 months of
SDH activity rose to the level of the control group,
and remained reduced CCO. The high activity of
SDH to the effects of extreme climatic and
ecological factors while reducing the activity of the

terminal respiratory chain enzyme (CCO) at 1 and 6
months after arrival that the restructuring of bio-
energy cells and replenish the energy in these
conditions is mainly due to the oxidation of
succinic acid.

Table 4. Lipid peroxidation and antioxidant protection in Pakistani students studying in the SGMU

Time DC MDA GLR GLPO SOD
(c.u. /ml) (micromol/ | (micromol/ (micromol/ (c.u.,, ml)
ml) ml) ml)
Begining 1,4+0,15 3,9+0,17 0,29+0,02 39+1,6 2,34+0,13
1 month 3,0+0,34° 2,1+0,32° 0,57+0,08° 41422 4,78+0,02%
6 month 1,540,11 4,5+0,58 0,28+0,02 33,1+3,8 1,63+0,15°
Note: °— significantly to the original (P <0,05)
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Lipid peroxidation (LPO) is a universal
indicator of the sustainability of biological
membranes. In low concentrations of primary lipid
peroxidation products cause reversible hydrophilic
hydrophobic conversion of fatty acid residues of
membrane phospholipids, changes in the functional
state of membranes, reversible inactivation of many
membrane-bound enzymes. The secondary products
of lipid peroxidation are already having a damaging
effect, and a further increase in lipid peroxidation
products can lead to the destruction of biological
membranes. The normal processes of free oxidation
of lipids are strictly regulated at a relatively
constant level of functioning of the antioxidant
system (AOS). By enzymatic antioxidant protection
system includes superoxide dismutase (SOD),
glutathione  peroxidase (GLPO), glutathione
reductase (GLR), which plays an important role in
the stabilization of lipid peroxidation.

Table 4 shows that a month after the arrival of
Pakistan students significantly decreased the level
of malondialdehyde (MD) and elevated levels of
diene conjugates (DC) compared with baseline lipid
peroxidation products (P<0.05). However, a
condition characterized by increased antioxidant
activity of glutathione reductase (GLR), superoxide
dismutase (SOD). Glutathione peroxidase activity
(GLPO) did not change. 6-month observation
indicators of primary and secondary products of
lipid peroxidation (MDA and DC) met the initial
value. Also showed normalization of enzymes GLR

and GLPO, whereas SOD activity decreased to 1,63
+ 0,15 standard units / ml vs 4,78 + 0,02 (P <0.05).

Thus, the adaptation of Pakistan students in the
new climatic and ecological conditions within a
month after his arrival in the city of Semey is
accompanied by activation of lipid peroxidation
with increased levels of primary products (DC)
capable in low concentrations induce reversible
changes in the functional state of biological
membranes, as well as AOP. After 6 months of
follow-content of lipid peroxidation products was
restored to the original level, however, significantly
reduced the level of the enzyme leading AOP
system-SOD.

Conclusion

1. The action of acute stress Pakistan students
within 1 month increased number of T-suppressor
cell activity completely, reducing the helper cell
activity, suppression of T-lymphocyte function by
their ability to produce MIF after incubation with
the mitogen PHA.

2. Spotted B activation of the B immune system,
as an increase in lymphocyte number and content of
IgG, as well as a compensatory enhancement of the
phagocytic activity of neutrophils.

3. Acute stress causes a reduction in enzyme
activity of energy metabolism, which indicates
depletion of peripheral blood lymphocytes
bioenergy, lipid peroxidation with higher levels of
primary products (DC) and the antioxidant
protection.

Literature

1. Golubev N.V. Physiological assessment of the immune system of come population in the Far North // Abstract.

Candidate. Diss. Moscow, 2007. - 16.

2. The immune reactivity and the major histocompatibility complex / / In.: Clinical Immunology and Allergology,

edited Karaulova AV - 2002.-S. 57-64.

3. Kruchinina O.G. Critical periods of human adaptation in the North and maladaptive mechanisms of disorders in

these periods // Author. Candidate. dis.1998. - 21c

4. Zhetpishayev B.A., Shabdarbayev D.M., Samarova U.S., Unisyanova M.M. Adaptation of irradiated organism,

2000, P.212

5. Gubar A.L., Polovnikova A.A., Ponomarev S.B. On the question of finding ways to prevent diseases of adaptation
at a young age // Prof. Diseases and Health Promotion acceleration, 2007. Ne 4.-P.3-8

6. Karelin O.A., Gederah V.V., Sokolov V.V., Shapova S.N. The effect cosmo geographical and meteorological
factors on the performance of non-specific resistance of the organism // Hygiene and Sanitation, 2008. - Ne 1.-P.29-33.
7. Vorobyov N., Osipov A.N., Pelevin I.I. The sensitivity of peripheral blood lymphocytes of pilots and cosmonauts
to the effects of gamma radiation: induction of DNA double-strand breaks // Bull. Experimental. med. and biol. - 2007.

- Ne 10. 5.404-407.

8. ZhaS., Alt FW.,, Cheng H.L., // Proc.Nath. Asad. Sci. USA. 2007. Vol.104. Ne 11.-R.4518-4523.
9.  Maksimov V.A., Soldack I.I. Bioenergy at different levels of human activity // Vestnik hygiene and epidemiology.

- 2000. - Ne 2.-S.268-271.

10. Lobanov S.A., Daniel A., Daniel E., et al. Morphological and functional changes of mitochondria during stress //

Bull. Experimental. med. and biol. - 2007. - Ne 12.-S.699-702.

11. Tataeva R.K. Oxidative metabolism of lipids in experimental animals exposed to copper-bearing polymetallic
dust // Occupational Health and Medical ecology -2004. - Ne 2. - .89-93.



Ka3ak nHHOBaIMSUIBIK TYMaHUTAPJIBIK-3aH YHHBepPCHTETiHIH Xxadapmbickl Ne 3 (39), 2018

12. Sackman E. Molekular and global structure and dynamics of membranes and lipid bilayers // Can. I. Phys.-1990. -
Ne 68.-R.999.

13. Doyum A. Separation of leukocytes from blood and bone marrow // Scand. J. Clin. Lab. lvest. -1968. -Vol. 21. -P.
77-82.

14. Digeon M., Laver M. Detection of circulating immune complex in human sera by simplified assays with
polyethylene glycol // J. Immunol. Methods. -1977. - Ne 1. -R.165-183.

15. Grinkevych Y.Y., Alferov A. N. Determination of immune complexes in the blood of cancer patients // Lab. work.
- 1981. - Ne 8. - S.493-495.

16. Mancini G. et al. Characterization of g molecules carryng the AB9 allotypic specificity in rabbitis // Prog.
Immunobiol Stand. - 1990.-P.4 :50-55.

17. Coast A.E., Stenko M.I. Guidelines for clinical laboratory tests. - M., 1968.

18. Tapbergenov SO Methods of determining CDH-activity of the mitochondria of rats. - In.: Questions physiology
and morphology of humans and animals. - Semey, 1971. - P.222-223.

19. Kirivchenko RS Determination of the activity of CCO (cytochrome oxidase) in a suspension of mitochondria// In.:
Modern methods in biochemistry. - M., 1974. - P.47.

20. Gavrilov V.B., Mishkorudnaya M.l. Spectro-parameter determination of lipid hydroperoxide in plasma // Lab.
work.A-1983. - Ne 3.-P.33-35.

21. Gavrilov V.B., Gavrilova A.R., Mazhul L.M. Analysis methods for determining lipid peroxidation products in the
blood serum test with thiobarbituric acid. // Problems of med. chemistry.-1987. - Ne 1.-p.118-121.

22. Vlasov S.N., Shabunina E.I., Pereslegina I.A. The activity of glutathione dependent enzymes of red blood cells in
chronic liver disease in children // Lab work. 1990. - N8-C.19-22.

23. Dubinin E.K. Determination of the antioxidant properties of blood. / / Laboratory work-Ne 8, 1988, p.16.

24. Montsevichyute - Eringene E.V. Simplified mathematical and statistical methods in medical research. // Pat.
Physiol. and experimental. therapy. -1961. - Ne 1. -P.71-76.

25. Loginov M.T. The role of energy metabolism in providing resistance to shock genicity trauma: Abstract.
Diss.kand ... biol. science . to St Petersburg, 1997.-20.

26. Demidov T.Y., Ametov A.S., Selivanov A.V. Neurohumoral aspects of the regulation of energy metabolism //
Ther.archive -2004. - Ne 12.-C75-78.

Kobiabipmonauna Aiinyp HlalimypaTKbi3bl

Jlaya3spIMbl: BHONOTHS FBUIBIMIAPBIHBIH KaHAWAATHI, MAOLEHT, AKMApaTTBIK TEXHONOIHMSIAp MKOHE HIKOHOMHKA
(axynpreri gexanbl, Kazak MHHOBAIMSUIBIK TyMaHUTAPIIBIK-3aH yHUBepcuTeTi, CeMeil K.

MMouTanbik MekeHn-xkaiibl: 071400, Kazakcran Pecriyonukacel, Cemelii K., Adaii kemeci 107

¥suibl Ten: 8 775 342 16 15

OHTYCTIK a3USVIBIK CTYAEHTTeperi JKe/ie cTpece dcep eTy Ke3iHaeri HMMYHOJIOTHSJIBIK JK9He ajMacy
yaepicTepingeri e3repicrep

Kviabipmonauna Aiinyp HlaiimypaToBHa

JomKkHOCTb: KaHAWAAT OHOJNOTMYECKHX HAayK, IOLEHT, AeKaH (akyabTeTa HH(POPMALMOHHBIX TEXHOJOTHH |
sKkoHOMHKH, Ka3axckuif ryMaHUTapHO-IOPHINYECKUI HHHOBAIIMOHHBIA YHUBEpCUTeT, T.CeMeit

IMouToBwlii agpec: 071400, Pecniyonuka Kazaxcran, r. Cemeit, yin. Adas 107

coT. Te: 8 775342 16 15

H3MeHeHHe MMMYHOJIOTHYECKHX U OOMEHHBIX NMPOLECCOB y CTYACHTOB U3 I0KHOW a3WMU NMPHU JeHCTBHU OCTPOro
cTpecca

Kydyrmoldina Ainur Shaimuratovna

Position: Candidate of Biological Science (PhD), Associate Professor, Dean of the Faculty of Information Technology
and Economics, Kazakh Humanitarian Juridical Innovative University, Semey city

Mailing address: 071400, Republic of Kazakhstan, Semey, st. Abay 107

cells. ph: 8 775 342 16 15

Change of immunological processes and metabolism of the students from south asia under acute stress

277



	1. Очистка сточных вод [электронный ресурс]. https://works.doklad.ru/view/gGcSNwMCTzY/all.html
	Results and Discussion
	At the time of the survey among Pakistan students significant changes were observed by the number of cells and CD3 + CD4 +, significantly raised the number of CD8 + and auto-RFC, decreased immuno-regulatory immuno-regulatory index to 1.78 versus 3.12 ...

	Table 3. Energy metabolism in Pakistani students studying in the SGMU

