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Introduction. The optimal functioning of holistic or-
ganism in the conditions of adaptation is provided by
the concerted reactions of the different functional sys-
tems. Thus in the process of adaptation reactions form-
ing the separate functional systems have different im-
portance that is predefined by their functional reserves.
Physical and psychoemotional overload considerably
increase the risk of development of immune-dependent
diseases [1,2,3,4].

The immune system is the most difficult system of
our organism which tenderly reacts to the slight changes
of external and internal environment. Research works
of the last years in sphere of immunology showed that
the immune system not only determins firmness to the
pathogens but also provides an immunological supervi-
sion for maintenance of internal homoeostasis. Because
of functions violations of any link of the immune system
there can be different pathosiss and diseases [5].

Among reasons that cause disorders of immune sta-
tus we can single out influence of different bacterial,
viral and other infections and also various pathosiss and
extreme states of organism [3,4,6]. Geochronoclimatic
factors belong to such extraordinary conditions.

Modern society is informatively-cybernetic, but also
it has another feature — the rapid moving of human
beings to long distances by means of speed transport
systems: airplanes, helicopters, trains, cars. Movement
through a few time, climatic and geographical zones is a
complex exogenous factor that causes stress-reaction of
organism of modern human.

Purpose of research. Thus, the aim of our research is
finding out of indexes of cellular link of systemic immu-
nity of people that overcame over 6500 km and crossed
few climatic zones and 6 time zones as well.

Object and research methods. 50 volunteers who
were divided into two groups took part in research:
the first control group contained 25 persons, the sec-
ond experiment group contained 25 persons. All volun-
teers were practically healthy people ages from 25 to
45. Study was conducted observing norms and laws of
Ukraine about Bioethics [7].

The participants of an experiment group overcame
6500 kilometres in 8 hours and 40 minutes, depart-
ing by airplane from “Boryspil” International airport
(Ukraine) and arriving to the “Shoudu” International air-
port (Beijing — the capital of People’s Rebublic China).
Beijing is located in a monsoon-subtropical zone and in
GMT+08:00 time zone and Kyiv is located in a mildly-
continental climatic zone and in GMT+02:00 time zone.
The difference of time between Kyiv and Beijing is +6
hours [8]. Therefore duration of trip was 14-15 hours.
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General amount of leucocytes, relative and absolute
amount of neutrophils, monocytes, lymphocytes, all
subpopulations of T-lymphocytes (T-helpers/inducers, T-
suppressors/cytotoxic), B-lymphocytes by means of the
methodology of monoclonal bodies was researched [5].

All researches were conducted on base of the madi-
cal service of “Eurasia Erlebnisreisen” GmbH, Lahr (Ger-
many).

All results which we got were statistically worked ac-
cording to generally accepted methodologies [9,10].

Research of indexes of peripheral blood in both
groups were conducted before the beginning, and in an
experiment group right after flight and in twenty-four
hours after flight.

Research results and discussion. Research results
are presented in table.

General amount of leucocytes of volunteers of the
second group practically did not differ from control one,
except indexes that were got after twenty-four hours
after flight; where reliable reduction of general amount
of leucocytes was traced as compared to control in 10 %.

Different changes of content of lymphocytes in pe-
ripheral blood of volunteers of the second group were
traced in particular right after flight a tendency to the
absolute increase of lymphocytes in 10 % as compared
to control and in 12 % as compared to a initial data was
traced.

In twenty-four hours after flight reliable reduction of
absolute amount of lymphocytes is traced in peripheral
blood of volunteers of the second group in 15 % com-
pared to a control group and in 14 % compared to initial
data.

The cellular link of system immunity is formed by T-
lymphocytes and all subpopulations of T-lymphocytes
(T-helpers/inducers  (CD4), T-suppressors/cytotoxic
(CD8)).

So the absolute amount of T-lymphocytes in an ex-
periment group from the time after the flight increased
in 12% as compared to control group and by initial data.
The relative number of T-lymphocytes in the experiment
group right after the flight did not change as compared
to control group and by initial data as well.

It should be stressed that absolute amount of T-help-
er/inducers (CD4) right after the flight in the experiment
group increased in 9% and 8% as compared to control
group and in comparison with initial data. The relative
amount of T-helper/inducer (CD4) right after the flight
decreased in 3% and 4% as compared to control group
and in comparison with initial data.

The absolute amount of T-suppressors/cytotoxic
(CD8) in volunteers of the second group right after the
flight increased in 28% and 33% in comparison with
control group and initial data. The same tendency was
traced in relative indexes, namely, an increase in T-sup-
pressors / cytotoxic in 14.6% and 19% as compared with
control group and initial data.

ISSN 2077-4214. BicHuK npo6nem 6ionorii i meauumnHu — 2018 — Bun. 4, Tom 2 (147)

387



®I1310/10T714

Table.

The state of indexes of cellular link of systemic immunity

has not changed in twenty-
four hours after the flight,

Note: *- p<0,05, that is expected in relation to the indexes of control group.

Lymphocytes with membrane marker CD19 (B-lym-
phocytes) in volunteers of the second group right after
the flight are characterized by a tendency to increase
both absolute and relative indexes as compared to con-
trol and with initial data (absolute increased in 22% and
25,8%,; relative increased in 8% and 12.4%), while the
specified changes were not reliable.

In twenty-four hours after flight reliable reduction
of absolute amount of lymphocytes with membrane
marker CD3 (T-lymphocytes) has reliably decreased as
compared to control indexes and with initial data, in
particular in 14%. Relative indexes of the amount of
lymphocytes with the membrane marker CD3 in twenty-
four hours after the flight did not changed.

The absolute amount of lymphocytes with mem-
brane marker CD4 (T-helper/inductors) in twenty-four
hours after flight has reliably decreased in 13% as com-
pared to control indexes while the relative amount of
this subpopulation of lymphocytes has not changed.

The lymphocytes with membrane marker CD8 (T-
suppressors/cytotoxic) in twenty-four hours after the
flight were characterized by a reliably decrease in the
absolute amount as compared to control indexes and
by initial data in 17% and 14% accordingly. The relative
amount of lymphocytes with the membrane marker CD8

Control group Experiment group (n=25) M+m but the tendency to its re-
Indexes (practically healthy Before Right after | In twenty-four | duction should be noted.

people) (n=25) M+m flight flight hours after flight Subpopulation of lym-

Leucocytes, G/I 8,12+0,12 7,9+0,1 7,8+0,19 7,29+0,11* phocytes with membrane
Lymphocytes, G/I 2,3+0,15 2,27+0,13 | 2,54+0,14 1,96+0,11* marker CD19 (B-lympho-
Lymphocytes, % 28,4+0,16 28,7+0,16 | 32,6%0,21 26,910,21 cytes) in twenty-four hours
T-lymphocytes, G/I 1,68+0,1 1,68+0,12 | 1,88+0,15 1,44+0,11* after the flight did not
T-lymphocytes, % 73,2+0,21 74,0+0,28 | 74,02+0,25 73,46+0,22 undergo re”ab]y changes
T-helpers/inducers, G/I 1,08+0,08 1,09+0,09 1,18+0,08 0,94+0,03* in both absolute and rela-
T-helpers/inducers, % 64,29+0,46 64,88%+0,54 | 62,77+0,76 65,27+0,87 tive characteristics but we
T-suppressors/cytotoxic, G/I 0,53+0,07 0,51+0,09 | 0,68+0,09 0,44+0,06* identified a tendency to de-
T-suppressors/cytotoxic, % 31,55+0,47 30,36+0,89 | 36,17+0,65 30,6+0,22 crease in absolute indexes.
B-lymphocytes, G/I 0,32+0,02 0,31+0,03 | 0,39+0,05 0,30+0,08 One should stress the
B-lymphocytes, % 14,2+0,54 13,66+0,43 | 15,3540,55 15,31+0,51 fact that in twenty-four

hours after the flight all the
parameters of the nonspe-
cific and cellular links of systemic immunity were char-
acterized by a general decreasing in absolute indexes
and the relative indexes were stable, indicating the func-
tional strain of the researched links but without forming
deep immune disorders.

Thus, flight, that lasted 8 hours and 40 minutes
from “Boryspil” International airport (Ukraine) to the
“Shoudu” International airport (Beijing — capital of Peo-
ple’s Republic China), and overcoming distance 6500
kilometres and 6 time zones caused tendency of general
reduction in amount of leucocytes, reduction of abso-
lute amount of neutrophils, monocytes, lymphocytes of
all subpopulations that specify violation of protective
functions of cellular link of systemic immunity under
act of geochronoclimatic factors, that coincide with the
stress theory of adaptation period.

Conclusion. Protective functions of cellular link of
systemic immunity are diminished under influence of
geochronoclimatic factors and are in need of immuno-
prophylactic measures.

Prospects of further research. Influence of geochro-
noclimatic factors on the indexes of humoral links of sys-
temic immunity should be analysed.
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CTAH KNITUHHOT NAHKM CUCTEMHOTO IMYHITETY NI BN/IMBOM FrEOXPOHOKNIMATUYHUX GAKTOPIB

Coboneb €. B., LLeiiko B. I.

Pe3stome. OnTumanbHe GYHKLiOHYBaHHA LiICHOrO OpraHiamy B ymoBax afanTtauii 3a6e3neyytoTb y3rogyKeHi
peakuii pisHMX ¢yHKUiOHanbHUX cuctem. Mpu ubomy B npoueci ¢opmyBaHHA aganTauiiHUX peaKuin okpemi
bYHKLiOHaNbHI  CMCTEMM MatoTb Pi3HY 3HAYMMICTb, WO 3YMOBNEHO iXHIMM QYHKUiOHANbHUMKU pe3epBamu.
Ocob6AMBICTIO Cy4yacHOro cepefioBuLLA € LUBUAKE MEepPeMillleHHA NIAUHW Ha BenuKi BiACTaHi 3a 40NOMOrot
LWBMUAKICHMX TPAHCMOPTHUX 3acobiB: NiTakie, renikonTepis, NoTAriB, aBTomobinie. Came Take nepemilleHHA Yyepes
OeKiNbKa YacoBuMX, KNiIMaTUYHUX Ta reorpadiyHMX NOACIB | € KOMNNEKCHUM eK30reHHUM GaKTOPOM, AKWI BUKINKAE
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CTpec-peaKL|ito opraHiamy cyyacHoi NtoanHN. 1o TaKUX HaA3BUYAMHMX YMOB HaNeXaTb i FEOXPOHOKAIMATUYHI dpaKTo-
pw, Nif BNAMBOM AKMUX NOPYLLYIOTHCA 3aXMCHI GYHKLT KNITUHHOT 1aHKW CUCTEMHOTO iMYHITETY.

Y CTaTTi 4OCNIAMKEHO 3MIHUM KNITUHHOT TAaHKM CUCTEMHOTO iMYHITETY y 0Cib, siki nepeTHynn 6500 KM, TOBTO AeKinbKa
reorpadiyHunx, 4HacoBMX Ta KNiIMATUYHUX NoACiB. MOKa3aHo, WO NiJ BNIMBOM BKa3aHUX GpaKTopiB Bigbynocs 3HMKeH-
HA abCONIOTHOTO YMcna enKounTie. BmicT nimdpoLmTiB 3a3HaB pi3HOHaNPaBAEHMX 3MiH: Bigpa3y nicna nepenboTy —
BUAB/MEHA TEHAEHLiA A0 36iNblIeHHsA abCoNOTHUX 3HaYEHb, Yepes A06y nicna NnepenboTy — A0 3MeHWweHHsA. Oapasy
nicnsa nepenboTy BmicT T-nimpouunTie (CD3) malixKe He 3a3HaB 3MiH, OHaK Yyepes 24 roanHu Bigbynoca 3meHLWeHHs
ix abcontoTHUX uncen. BigmiueHo 3pocTaHHA abcontoTHoI KinbkocTi T-xennepis/iHaykTopis (CD4) Bigpasy nicas ne-
penboTy Ta Yepes goby, Npu 0AHOYACHOMY 3MEHLLEHHI iX BigHocHoro Bmicty. Oapasy nicna nepenboTty abcontoTHa
Ta BifIHOCHa KifbKicTb T-cynpecopis/umntotokenyHmx (CD8) 36inbwmnacs, sk i Bmict B-nimgpoumTis (CD19). Yepes 24
roAMHU Nicns NepenboTy BigMiveHa TEHAEHLIA 40 3HUXKEHHA abCONOTHMX Yncen B-nimdpounTis, BigHOCHI 3HAYEHHSA
32/IMLWLMANCD HA TOMY X PiBHI.

KntouoBi cnoBa: aganTalis, reoXpoOHOKAIMaTUYHI GaKTOpU, KNITMHHA NaHKa, CUCTEMHUI iIMYHITET.

COCTOAHME K/IETOYHOIO 3BEHA CUCTEMHOIO MMMYHUTETA NPU BO3AENCTBUM FTEOXPOHOK/IMMATHU-
YECKUX ®AKTOPOB

Co6onb E. B., Leiiko B. U.

Pe3tome. OnTrmanbHoe GYHKLMOHUPOBaAHUE LLEe/IOCTHOrO OPraHNM3ma B YC/I0BUAX afanTalmm obecneumnsatoT co-
rNacoBaHHble peakLyMu pasHblx GYHKLMOHANbHbIX cucTem. Mpu 3Tom B npouecce GopMUPOBaHMA aanTaLLMOHHbIX
peaKkuuin otaenbHble GYHKLNOHA/bHbBIE CUCTEMbBI MMEIOT PA3HY 3HAYMMOCTb, YTO 06YCN0BNEHO NX QYHKLMOHANb-
HbIMK pe3epBamn. OcCOBEHHOCTbIO COBPEeMEHHOro 06LLecTBa ecTb bbicTpoe nepemelleHme Yenoseka Ha bonblune
PacCcTOAHUA C MOMOLLbI CKOPOCTHbIX TPAHCMOPTHbBIX CPeACTB: CAMONETOB, BEPTONETOB, NOE340B, aBTOMObUNEN.
MMeHHO TaKoe nepemeLlLeHne Yepes HEeCKOIbKO YacoBbIX, KIMMATUYECKUX U reorpaduyeckmx NOACOB U eCTb KOM-
NAEKCHbIM 3K30reHHbIM GaKTOPOM, KOTOPbIW BbI3bIBAET CTPECC-PEAKLMIO OpraHM3Ma COBpPeMeHHOro Yenoseka. K
TaKMM Ype3BblYalHbIM YC/I0BMAM NPUHAAJEKAT U TEOXPOHOKIMMATUYECKME GaKTOpbI, MO BIMAHMEM KOTOPbIX Ha-
pyLUQIOTCA 3aLUUTHBbIE GYHKLMUKN KNETOYHOTO 3BEHA CUCTEMHOTO UMMYHUTETA.

B cTaTbe uccnefoBaHbl USMEHEHUA KNETOYHOMO 3BEHA CUCTEMHOIO MMMYHUTETA Y IIOAEN, KOTOPbIe Nepecekau
6500 KM, TO eCTb HECKO/IbKO reorpadmyeckmx, YacoBblX U KAMMATUYECKMX NOSACOB. MOKa3aHo, YTO Nog, BAUAHMEM
yKa3aHHbIX GaKTOPOB NPOM30LLIO CHUNKEHNE abCONOTHOTO YMCcaa nelikouuToB. CogeprkaHme AMMOLMTOB NpeTep-
neso pasHoHarnpas/eHHble U3MEHEHMA: Cpa3y Noc/e nepesieTa — BbIABAEHA TEHAEHLUMA K YBENYEHUIO abcontoT-
HbIX 3HAYEeHUI, a Yepes CyTKM Noc/e nepeneTta — ymeHbleHune. Cpasy nocne nepeneta cogepxaHue T-immooumnTos
(CD3) noytn He M3MeHWNOCb, OAHAKO Yepe3 24 Yyaca NPOM30LWI0 YMEHbLUEHUE MX abCoNtOTHbIX yncen. OTmeye-
HO yBenuuyeHue abcontoTHOro Kosmyectsa T-xennepos/uHaykTopos (CD4) cpasy nocsie nepeneta v yepes CyTKu,
npv O4HOBPEMEHHOM YMEHbLUEHUU UX OTHOCUTENBHOIO codepyaHua. Cpa3y nocne nepeneta abcontoTHoe u OT-
HOCUTENbHOE KO/MYecTBo T-cynpecopoB/umMToTOKCMYHbIX (CD8) yBeanunnoch, Kak 1M cogepskaHue B-nmmopoumTos
(CD19). Yepes 24 yaca nocsie nepeneta OTMeYeHa TEHAEHLUMA K CHUMKEHUIO abCOMOTHbIX Yncen B-numooumTos,
OTHOCUTE/NbHbIE 3HAYEHWNA OCTA/IUCh HA TOM »Ke YPOBHe.

KntoueBble cnoBa: afanTauma, reoOXpoHOKAMMATUMYEeCKMe GaKTopbl, KNEeTOYHOE 3BEHO, CUCTEMHbIA UMMYHUTET.
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Abstract. The optimal functioning of holistic organism in the conditions of adaptation is provided by the con-
certed reactions of the different functional systems. Thus in the process of adaptation reactions forming the sepa-
rate functional systems have different importance that is predefined by their functional reserves. The feature of
modern environment is the rapid moving of human beings to long distances by means of speed transport systems:
airplanes, helicopters, trains, cars. Movement through a few time, climatic and geographical zones is a complex
exogenous factor that causes stress-reaction of organism of modern human. Geochronoclimatic factors belong to
such extraordinary conditions under the influence of which the protective functions of the cellular link of systemic
immunity are violated.

In the article are changes of the cellular link of systemic immunity in volunteers who crossed 6500 km that is
several geographic, time and climatic zones has researched. It was shown that under the influence of these factors
there was a decrease in the absolute number of leukocytes. The content of lymphocytes has undergone various
changes: right after the flight — a tendency to increase the absolute values, in twenty-four hours after the flight — to
decrease.

The content of T-lymphocytes (CD3) almost did not change right after the flight however in twenty-four hours
after the flight there was a decrease in their absolute numbers. The increase in the absolute number of T-helper/
inducers (CD4) was noted right after the flight and in twenty-four hours after the flight with a simultaneous decrease
in their relative content. Right after the flight the absolute and relative number of T-suppressors/cytotoxic (CD8) in-
creased as well as the content of B-lymphocytes (CD19). In twenty-four hours after the flight a tendency to decrease
in the absolute numbers of B-lymphocytes was observed, the relative values remained at the same level.

Key words: adaptation, geochronoclimatic factors, cellular link, systemic immunity.
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