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Quantitative Estimation of Antigen-Specific Cells in Human
Blood After Rhythmic Cold Effect

B xpoBu myxunn 50-60 et npoBeeHO UMMYHO(DEHOTHIIMPOBAHHE TUM(OIUTOB KPOBH, OTNPEICIICHO COIEPIKAaHUE CIICLU-
(uYecKuX TPYIII C MOMOIIbIO IKCIPECCHPYIOUNX (EHOTUIIMYSCKUX MapKepOB Ha MPOTOYHOM LuTodmoopumMeTpe nocie PXB.
ﬂoxa3aHo, YTO KJICTKH alalilTUBHOI'O UMMYHHUTETA O6J'[a£[a}OT YHUKAJIbHBIMU XapaKTCPUCTUKAMU 6nar0ﬂapﬂ PacIoJiIoKEHHBIM Ha UX
HOBEPXHOCTH Y3KOCIELUUATH3UPOBAHHBIX PEIENTOPOB. YCTaHOBIEHO, 4To 9 ceancoB PXB cymiecTBeHHO yaydinaoT (yHKIHIO
MUMMYHHOU CUCTEMBI, YTO CIIOCOOCTBYET YCHJICHHIO aalTallii OpraHu3Ma K JIeHCTBUIO HEOIaronpusITHBIX paKTOPOB.

Kniouesvie cnosa: puTMuuecKue X0J0J0BbIE BO3CHCTBU, KIIETOYHOE ¥ T'yMOPAJIbHOE 3BEHO MMMYHHOH CUCTEMBI, (PEeHOTUINYECKIE
MapKepbl, JIEHKOLUTHI.

V kpoBi 4os0BikiB 50—60 pokiB MpoBeAeH] IMyHOTHITI3yBaHHs JIIM(OLUTIB KPOBI, aHaJIi3 BMICTY ClieHU(IYHNX IPYII 32 JJOIIOMOT0I0
eKCIpecyrounX (PeHOTUIIOBHUX MapKepiB Ha IpoTodHOMY HuToduroopumerpi micist PXB. [Tokazano, 1110 KITITHHH 1Al THBHOT'O IMYHITETY
MaloTh YHIKaJbHI XapaKTePHCTHKH 3aBISKU PO3MILIEHHIO Ha 1X MOBEPXHI By3bKOCIIEIiaTi30BaHUX peLenTopis. BecranosieHo, 1o 9
ceanciB PXB 3HauHO NOKpaIlyoTh QyHKIiI0 IMyHHOT CHCTEMH, 1110 ITiJBHIIYE aAaNTAL[I0 OpPraHi3My 10 Jii HeCIPUATIUBUX (HAKTOPIB.

Knrouogi cnosa: putMidHi X0J10/10BI BIUTUBH, KITITHHHE 1 TyMOpabHE KiJiblie IMyHHOT CUCTEMH, ()eHOTHIIOBI MapKepH, JISHKOLUTH.

There was performed an immune phenotyping of blood lymphocytes in 50-60 years’ men blood, the content of specific groups
was determined with expressing phenotypic markers using flow cytometer after rhythmic cold efects. Cells of adaptive immunity were
shown to have the unique characteristics due to the single-functioned receptors, locating on their surface. Nine RCE sessions were
established to significantly improve the immune system function, contribute to strengthening of organism’s adaptation to the effect of

unfavourable factors.

Key-words: rhythmic cold effects, cell and humoral link of immune system, phenotypic markers, leukocytes.

OueHb TPYAHO MEPEOLEHUTHh POIb UMMYHHOM
CHCTEMBI B MPOOJIEME JONTOJICTHS, KAaueCTBa KU3HH
U 370pOBBS YEJIOBEKa. JTa CHCTeMa 00eCreuyuBaeT
PaHHIOIO M HAZICKHYIO 3aIUTy OT ACHCTBUS OoJie3He-
TBOPHBIX ar€éHTOB BHEIIHEH Cpefbl 33 CUET BKIIIOYE-
HHS MOJHOLIEHHBIX MEXaHM3MOB 3aIUTHl IPOTUB
Bo3Oyaurens [1, 8]. OdeBuaHo, I HYHKIMOHUPO-
BaHMsI HIMMYHHOW CHCTEMbI HEOOXOMMBI BEIpabOTaH-
HBIE B XOJI€ IBOJIIOLIMN MHOTO0Opa3HbIe (PaKTOPhI M-
MYHHOM 3aIIUThI, KOTOPBIE IEHCTBYIOT B AaHTarOHU3ME
WJIM CHHEPTU3ME C BO30yauTeNIeM, o0ecrieunBas Win
€ro WIMMUHAIUIO, WU “MUPHOE” COCYIIECTBOBAHHE
[4]. Ilpuuem “ctparerus” Bo30yAUTEINIS B OpraHU3Me
XO35IMHa UIPACT BaXKHYIO POJb B Pa3BUTHH OOJIE3HHU,
TaK Kak MOXET Mprodperats GopMy “TaiHOTO MpH-
cyTcTBHsL” . B 3TOM citydae maToreH He pacro3HaeTcs
MMMYHHOUW CHCTEMO, a B 6osiee arpeccuBHOM hopme
OH MOBPEXAET MEXaHU3Mbl IMMYHHOM 3aILUTHI UIH
HCIIONB3YET UX B CBOUX MHTEpecax [9].

OyHKINS UMMYHHOU CUCTEMBI, KaK U APYTUX KHU3-
HEHHO Ba)XKHBIX CHCTEM, TIOJIBEPKEHA JTMHAMHYECKUM
n3mMeHeHussM. CTapeHre opraHu3Ma, Kak MpaBuio,
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The role of immune system in such problems as
longevity, life quality and human health is very difficult
to be overestimated. This system provides an early and
reliable protection against the effect of environmental
pathogens due to triggering integral protective mecha-
nisms against pathogen [1, 8]. Obviously, the variety
of immune protection factors, formed during evolution,
being in antagonism or synergism with antigen,
providing either its elimination or “peaceful” coexisten-
ce, are necessary for immune system functioning [4].
Moreover the antigen “strategy” in host organism plays
an important role in disease development, because of
possibility to get a “hidden presence” form. In this case
the immune system does not recognise pathogen, but
in more aggressive way it either damages the mecha-
nisms of immune protection or uses them for its pur-
poses [9].

The function of immune system, as another vital
systems, is subjected to dynamic changes. The orga-
nism ageing is generally accompanied by a decrease
in the efficiency of its activity, resulting in an increase
in risk of disease occurrence. Changes in functioning
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COIPOBOKAAETCS CHIKeHUEM 3(h(heKTUBHOCTH ee Jes-
TENILHOCTH, B PE3YJILTATE YETO IMOBBIIIACTCS PHCK BO3-
HUKHOBEHUSI 3a00JIEBaHUM. YCTaHOBIIEHO, YTO U3MEHE-
HUsl B GYHKIMOHUPOBAHUM UMMYHHOH CHCTEMBI Y
JIFOZIeH CTapILIero BO3pacTa sBISIOTCS OAHOW U3 OCHOB-
HBIX MIPUYUH CTapeHUs, IpUYeM BPOXKICHHBIA HUM-
MYHHTET CTpajacT B MEHbILIECH CTENeHH, YeM ajarl-
TUBHBIA. O4E€BHIHO, IPH BO3PACTHBIX M3MEHEHUSX
pa3BHBaeTcA Mpolecc c0aTaHCHPOBAHHOTO HMMYHO-
negunuTa, Ipu KOTOPOM Hapymaetcs QyHKIUs pas-
JIUYHBIX 3BEHHEB IMMYHHOU cucTeMbl. ClieJoBaTelNb-
HO, mpoOjieMa MPOJICHHS KU3HHU YelIOBEeKa TECHO
CBsI3aHa C COCTOSIHIEM MMMYHHOT'O CTaTyca, TOUCKOM
3¢ eKTUBHO Tepanuu, KOTOpas CriocoOCTBOBAIA ObI
KOPPEKLMH HapyIIeHUH KaK BPOKCHHOTO, TAK U aJall-
TUBHOTO UMMYHHTETa. MOXHO IPEANONOXKHUTh, YTO
IUIsS. OTCPOYKH CTApPEHUSI HEOOXOIUMO HANTH CcIIoCco0
MOBBIIICHHUS] aKTUBHOCTH OCHA0JICHHBIX (DYHKIIHIi
HMMYHUTETA.

OKcTpeManbHasi KpHOTEpanus MOKET HCIIONb30-
BaTbCs KaK CPEACTBO MEIUITMHCKON peabuiuTanun
nocje MHOTHX 3a0oneBanuii. OcobeHHo 3¢ hexTus-
HBIMU B 3TOM OTHOIICHWU SIBJSIFOTCS PUTMHUYECKHUE
xononoBeie BoznelicTBus (PXB). DkcTpemanbHble
temneparyps! (—120°C) ymydmatoT 0OMeHHBIE MPo-
[IECCHI U BeTeTaTHBHBIC (PYHKIIUH, CTUMYIHAPYIOT UM-
MYHHTET, YTO OYCHb BaYKHO 151 JIUI] ITOKUIIOT0 BO3pac-
Ta [2].

VYenemHo npuMeHsieTcs o01iee oXJIaKICHUE opra-
HHU3Ma YeJI0BeKa [IPU Pa3INYHbIX 3a00JIeBaHUSX, B TOM
YHCIIe B OCHOBE KOTOPBIX JISXKAT HapyIeHNs PYHKIINH
HMMYHHOH CHCTEMBI.

B nocrynHoii nuTeparype CHCTEMHBIE HCCIIE0Ba-
HUSI COCTOSTHUSI UMMYHHO CHCTEMBI MTOCyIe IeHCTBHS
Ha OpPraHu3M HU3KHX TEMIIEPaTyp OTCYTCTBYIOT.

ens pabotsl — uccnegonats Biausaue PXB Ha
KOJTMYECTBCHHBIE XapaKTEPUCTHUKH MOMYJLIUI TUMQO-
LUTOB B KPOBH JIIOAEH.

Martepuanbl n metoanl

O6cnenoBanbl 10 manueHTOB-100pOBOJIBIEE 50—
60-11eTHETO BO3pacTa, B aHAMHE3€ KOTOPBIX OTCYTCT-
BOBaJIM IPOTHUBOIOKA3aHMs K mpuMeHennto PXB.

OxJ1akieHre MaMeHTOB MPOBOIVIIN B KpHOKaMepe
npousBoacTBa OAO “Xomnox” (Kues) mpu paboueit
temmeparype —115°C. Ilepen u mocie mpomeaypsl
MalyeHTaM U3MepsUTH MyJIbC, apTepHaIbHOE aBlIeHHE,
YacTOTY JbIXaHUS, TEMIEPATypy Tella, 3alHiChIBAIN
3NeKTpoKapArorpaMMy. Beero manueHTs! noxydanu
9 mporeayp mo meroauke [2].

B kauecTBe nokazaresneil HOpMbI IPUHUMAIIN MTOKa-
3aTen IMMYHHUTETa 3I0POBBIX 25—35-1eTHUX 100po-
BOJIBIIEB .

Jis uMMyHO(EHOTUTTUPOBaHHMS TUM(GOIIUTOB TPH
OTIpe/Ie]IeHUH COAEPKAHUS CIEeIU(PUISCKAX TPYIIT
ATHX KJIETOK UCIIOJIb30BANIN SKCIIPECCHPYIOITe PeHO-
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of immune system in aged people were established to
be one of the main causes of ageing, moreover a
congenital immunity suffers less, than an adaptive one.
Evidently, under age changes the process of a balanced
immune deficiency is in progress, when the function
of different immune system links is damaged. Conse-
quently, the problem of human life prolongation is tightly
related to the state of immune status, search for an
efficient therapy, which might contribute to correct
disorders in both congenital and adaptive immunities.
We may suggest, that in order to postpone ageing it is
necessary to find out the way to increase the activity
of weakened immune functions.

An extreme cryotherapy may be used as the mean of
medical rehabilitation after many diseases. In this regard
of especial efficiency are the rhythmic cold effects
(RCE). Extreme temperatures (—120°C) improve meta-
bolic processes and vegetative functions, stimulate the
immunity, that is very important for aged persons [2].

General cooling of human organism is successfully
applied for variuos diseases, including those based on
disorders in immune system functioning.

In available literature there are no system resear-
ches of immune system state after low temperature
effect on organism.

The research was aimed to study the RCE effect
on quantitative characteristics of lymphocyte popula-
tions in human blood.

Materials and methods

There were examined 10 patients-volunteers of 50—
60 years old with no contraindications in anamnesis
for RCE application.

Patients were cooled down in cryochamber (“Kho-
lod” JSC, Kiev) at—115°C operative temperature. Prior
to and after the procedure for patients we measured
the pulse, arterial pressure, respiratory frequency, body
temperature, the electrocardiogram was recorded.
Patients received 9 sessions according to the methods
reported [2].

As the norm indices there were admitted those of
immunity of healthy volunteers of 25-35 years old.

For lymphocyte immune phenotyping, when
determining the content of specific groups of these
cells, we used the expressing phenotype markers.
Stained cells were analysed with flow cytometer
FACS Calibur (BD Biosciences, USA) using CellQuest
Pro software (BD Biosciences, USA).

Results were statistically processed with the
Student-Fisher method.

Results and discussion

In aged people there is a change in thymus-
dependent link of immune system and, particularly,
population of developing T-cells, accomplishing some
key functions during immune response. As cells of
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TUn4YecKre Mapkepbl. OKpalieHHbIe KJIETKH aHaAIU-
3UpoBaiM Ha MpoTtouHoM nuTodayopumerpe FACS
Calibur (BD Biosciences, CIIIA) ¢ ucnons3oBaHuemM
nporpamMmmuoro obecneuenuss CellQuest Pro (BD
Biosciences, CILIA).

Hnst cratucTdeckoil 06paboTKU pe3yabTaToB
ucnonb3oBanu Meton Croronenta-durepa.

Pe3yAbTatbl M 00CYyXKA€HHe

VY aroaeil mpeKIOHHOTO BO3pACTa MU3MEHSETCS
THMYC3aBHCHMOE 3B€HO MMMYHHOW CHCTEMBI H, B
YaCTHOCTH TOMYJSALNSA pa3BUBarOIMXxcs T-KIIEeTOK,
BBITIOTHSIOLINX PSIT KITFOUEBBIX (DYHKIMNA TPH UMMy H-
HOM oTBeTe. Kak KieTku afanTHBHOTO MMMYHHTETA
TUMGONHUTH XapaKTePU3YIOTCSI HaJIUYUEM Ha HX
MIOBEPXHOCTH Y3KOCTIENNAIN3UPOBAHHBIX PELIENTOPOB,
MO3BOJIAIOIIMX KaXA0H OTAEIBHON KJIETKE pearupo-
BaTh HA aHTUTEH, CIOCOOHOCTBIO PELUPKYISALUHN U3
TKaHEel B KPOBOTOK, IJIUTEIbHON MPOJOJIKUTEINb-
HOCTBIO KU3HHU, YTO SIBISIETCSI OCHOBOM MMMYHHOMN
MaMATH ¥ CIeNU(PUIHOCTH.

B mpomnecce crapeHns YMCIEHHOCTh KIETOK WM-
MYHHOW CHCTEMBI MOXKET HEe U3MEHATHCS, TOTa KaK
X (QYHKIMOHAJbHAS aKTHBHOCTH CHHIKAETCS, YTO B
3HAYUTEIHLHOU CTETIEHH SBIIAETCS PE3yabTaToOM HEJl0-
CTaTOYHOCTH QYHKIUH T-TUM(OIHUTOB.

Kak uzBectHo [5], B TMyce T-mumonunTsI poxo-
AT psiJ MOCJIEeNOBaTENbHBIX CTaguil, B Ipolecce
KOTOpBIX (hopMupytorcss T-KIeTOYHBIE PELENTOPHI,
NpeAHa3HauYeHHbIE [JIsl PAaClO3HABAHUS aHTUICHA, B
ToM ymcie obpasytorcst T-xenmepsl (CD4"-kieTkn)
U UTOTOKCHYeckue KiaeTku (CD8*-kneTkn).

Hanmuune CD4*-knetox B coctaBe T-mumdornu-
TOB — OJIMH U3 BAXKHEHIIINX MEXaHU3MOB 3aIl[UTHI, TAK
kak CD4" — T-xenmepsl CTUMYIHPYIOT MPOTYKITHIO
aHtuTen B-mumdornuramu, a Takke aKTUBUPYIOT
CD8*-kneTku.

CD4-pernienitop mpeacTaBisieT coOoi TpaHCMEM-
OpaHHBI ITUKOIIPOTENH, KOTOPBIH SKCTIPECCHPOBAH Ha
T-mamdonurax. OcHoBHOe HazHaueHne CD4 -mumdo-
LIUTOB — aKTUBALUS UHIAYKIMH U “TIOMOIIM” B CHHTE3€
UMMYyHOTI00yTHMHOB B-knetkamu. Brrsiiaeno noc-
TOBEpHOE CHMXKeHue conepxkanua CD4'-xmetok B
KpOBH HaOJNIOJaeMbIX MAaLMEHTOB 10 CPaBHEHMIO C
Hopmoii (puc. 1). Ilocie 9 mpouenyp PXB no omnu-
caHHOW MeToauKe obmiee KomndecTBo CD4 -kineTok
B KPOBH IMMAIMEHTOB CYIIECTBEHHO YBEIHMYHUBAETCS U
COOTBETCTBYET IOKa3aTesiM HOPMBI, XapaKTEPHBIM
JUTS JIIOZIEH PenpOLyKTUBHOTO BO3pacTa.

Bo3moxkHO, cHIbkeHHe umciaeHHoctu CD4" — T-
TUM(OIMTOB, MUTPUPYIOLINX U3 TUMYCA, COITPOBOXK-
JlaeTCsl YMEHBIIEHNEM KOJMYECTBa CIIEHU(PHUECKUX
PELenTOpOB, Pe3yAbTaTOM Y€ro MOTYT ObITh HapyILe-
HUSI €r0 QYHKLIUH.

CDS8-peuentop skcnpeccupyercst Ha cyOnomyssi-
LUH UTOTOKCHYECKUX T-THM(OIUTOB, KOTOPBIE YaCTO
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adaptive immunity, lymphocytes are characterised by
the presence of single-functioned receptors on their
surface, enabling each cell to respond to an antigen,
by the capability of recirculation from tissue into blood
flow, a long-term life duration, that is the base for
immune memory and specificity.

During ageing the number of immune system cells
may vary, meanwhile their functional activity reduces,
that is mostly the result of T-lymphocyte function
failure.

As known [5], T-lymphocytes in thymus come
through some consequent stages, during which there
are formed T-cell receptors, designated to recognise
the antigen, as well as T-helpers (CD4") and cytotoxic
cells (CDS8Y).

CD4" T-cell presence as part of T-lymphocytes is
one of the most important protective mechanisms, since
CD4" T-helpers stimulate antibody production by
B-lymphocytes and activate CD8" as well.

CD4-receptor represents a transmembrane glyco-
protein, expressing on T-lymphocytes. The main
mission of CD4" lymphocytes is the induction activation
and “helping” in immunoglobulin synthesis by B-cells.
There was revealed a statistically significant decrease
in CD4" cell content in blood of observed patients com-
pared to the norm (Fig. 1). After 9 RCE sessions by
the described technique, the total number of CD4* cells
in patients’ blood considerably augments and corres-
ponds to the normal indices, typical for people of
reproductive age.

A decrease in the number of CD4* T-lymphocytes,
migrating from thymus, is possibly accompanied by the
reduction of a number of specific receptors, resulting
in disorders of its function.

CD8-receptor is expressed on the subpopulation
of cytotoxic T-lymphocytes, which frequently co-
express CD4-receptor and represents a disulfide
bound dimer. Antigen-specific CD8" cells play an
important role in immune suppression and destroying
different viral infections as well [11, 12]. A part of
CD8"-cells is the pool of “naive” T-lymphocytes,
entering blood and peripheral lymphoid organs from
thymus.

Of note is also the fact, that after final differen-
tiation T-cells, carrying CD4 and T-cytotoxic lympho-
cytes (CD8"), form the memory cell subpopulation
(CD45RO"). A decrease in the content of CD4" at
the background of CD8" cell content rise is a bad
prognostic sign in old people (80-90 years old), because
it characterises the complex of changes in immune
system.

The Fig. 2 shows no observed statistically significant
changes of CD8" cell content in blood, but there was
traced the dynamics of their decrease in respect to
the control.

In the experiments (Fig. 3) the ratio of CD4" to
CDS8" cell content remained statistically and signifi-
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Kodkcmpeccupytor CD4-perentop U mpencTaBiseT
co00# AUCYIb(GHUIHO CBSI3aHHBIA TUMEp. AHTUICH-
cneun¢uueckue CD§ -KneTkn UrparoT BaxXHyIO poib
B UMMYHOCYTIPECCUM U B YHHUYTOKEHUH Pa3IHYHBIX
BupycHbIX MHOeknui [11, 12]. Hekotopas dactb
CD8&*-kneTok npeacTaBiaseT Myl “HauBHBIX T-IHM-
(ounTOB, KOTOPHIE TOCTYNAIOT B KPOBB U IIEpUQepH-
yeckue TUM(OHUIHBIE OPTaHbl U3 THMYCA.

CrnenyeTr Takke OTMETHTH, YTO MOCIE OKOHYa-
tenpHOU nuddepentmpoBku T-knetkn, Hecymue CD4
u T-uurtorokcndeckue aumMpornmte (CD8Y), popmu-
pytoT cyOmonymsmuio kinetok namsata (CD45RO7).
CHmxenue conepxkanus CD4'- Ha GoHe MOBbIIIEHUS
ypoBHSI CD8™-KIIETOK SIBISIETCS TJIOXUM IIPOTHOCTH-
YeCKUM ITpHU3HaKoM y jroaer 8090 seT, Tak Kak Xxapak-
TEPU3YET KOMIUIEKC N3MEHEHN MIMMYHHOU CHCTEMBI.

Kax BunHO U3 puc. 2, TOCTOBEpPHBIX U3MEHEHUH B
KpoBHu conepxkanusi CD8"-kinetok He HaOMIONAIOCH,
OJTHaKO MPOCIIEKUBAIACH TUHAMHUKA UX YMEHBILIECHUS
10 OTHOILIEHUIO K HOPME.

B skcnepumenTax (puc. 3) OTHOIIEHHE COepIKa-
Hus CD4"-xnetok k CD8'-kjneTkaM TOCTOBEpPHO HE
M3MEHSUTOCH [T0 OTHOIIIEHHIO K HOPME, OTHAKO CYIIECT-
BE€HHO moOBbIManack nociae 9 ceancop PXB, urto
MOXKHO paccMarpuBaTh KaK KOMIIEHCATOPHYIO peak-
IO Ha BO3MOXKHOE ocinabienue T-mumdomnolza B
TUMyce, Tak kak aktuBanus CD4"- u CD8"-kieTok ¢
BO3pacTOM IOJABIAETCA.

Ocnabnenue (GPyHKIIMOHATBLHON CIOCOOHOCTH
T-KJ1eTOK B MpoLECCE CTApPEHUS BO3MOXHO CBSI3aHO C
N3MEHEHUEM MOJEKYISIPHBIX MEXaHHU3MOB 3aIycKa
aKTHBALMOHHBIX CUTHAJIOB, Ipo1ieccoB (ochopumpo-
BaHUS, HAPYILLIEHHEM CEKpELINH HHTEPIEHKHHOB, 0cnad-
JieHreM (POPMUPOBAHHS TPAHCKPHITITUOHHBIX OCITKOB,
YTO CO3[aeT YCIOBHS ISl CHUKEHHS aKTHUBAI[UU
T-k1eToK. DTN U3MEHEHUS B “HAUBHBIX KJIETKAX BEI-
paXkeHbl CHIIbHEE, 9eM B KieTKax mamstu, B CD4*-
KJIeTKax cuiibHee, ueM B CD8'-kieTkax.

OueBugHO, PXB MOryT OBITE (hakTOPOM, TIPHUBOIS-
LIUM K aKTUBAIlUH YTacaIoLIEro B CTAPOCTH UMMYHO-
reHe3a, CONPOBOXKAAIOMIET0Cs BEIPAXKEHHON KOMIIEH-
canuel, B O0JbIIel CTeTIeHN XapaKTEPHOM ISl MOJIO-
JIOTO OpTraHu3Ma.

Onnum 13 Haubosnee oOIMX (MHTErpabHBIX) Map-
kepoB T-nmumdonurtos asasercs CD3, koTopslii
MpescTaBiIsieT co000il KOMIUIEKC MOIUIETTHIHBIX
neneu, Bkiodaronuil T-kiaeTouHbli perentop, KOTo-
pBIil IPUCYTCTBYET Ha 3penbix kieTkax. OmHO U3
cBoiictB CD3*-KjIeToKk — akTUBaIus APYyTUX CyOmo-
nymsiuid T-mumgonuros. B poriecee crapenust yeno-
Beka konuuecTBO “HamBHBIX (CD3"CD45RAY), He
YCHEBIINUX MPOKOHTAKTUPOBATh C aHTUTEHOM T-THM-
(oIUTOB, CHIKAETCS 3HAYUTENBHO OBICTpEe, YeM
T-xnerox namsitu (CD3*CD45RO™), koTopble ¢ BO3-
pacToM NMpaKTUYECKH HE MEHSIOTCS 3a CUET MOBTOP-
HBIX KOHTAaKTOB ¢ aHTUTeHaMH. [10J00HbIMH CBOMICT-
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Puc. 1. Iomymsamust CD4-nmumM¢orutos B kKpoBu: [E—HOpMa;
O— no oxnaxaeHus; ll— ocCie OXJIaKICHUS.

Fig. 1. CD4" cell population in blood: E— norm; []— before
cooling; M — after cooling.

cantly unchanged in respect of the norm, but signifi-
cantly increased after 9 RCE sessions, that might be
envisaged as a compensatory response to a possible
weakening of T-lymphopoiesis in thymus, since the
activation of CD4" and CD8" cells is suppressed with
age.

Weakening of T-cell functional capability during
ageing is possibly associated to a change in molecular
mechanisms of triggering of activation signals, phospho-
rylation processes, disorder of interleukine secretion,
weakening of transcription protein formation, that
creates the conditions for T-cell activation decrease.
These changes are more pronounced in the “naive”
and in CD4" cells, than in memory and CD8" ones,
correspondingly.

Obviously, RCE may be the factor, resulting in the
activation of immunogenesis, declining in old age,
accompanied with a manifested compensation, mostly
typical for young organism.
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Puc. 2. [omymsamums CD8*-muMdormToB B kpoBu: [E—HOpMA;
O o oxnaxaeHus; l— 1ocje OXJIaxIeHus.

Fig. 2. CD8" cell population in blood: E—norm; []— before
cooling; M — after cooling.
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BaMHU 00JafaroT KJIETKH, copepkamue CDS-peuen-
TOP, KOTOPBIH MPUCYTCTBYET Ha 3penbIxX T-mumdonu-
Tax (MX OCHOBHAs (QYHKLHUS KOCTUMYJISLIUS U aKTHBA-
LUl THMOLIMTOB), a TaK)Ke Ha MeMOpaHe 3penbix B-
kieTok. MemOpannsie anturedsl CD3 u CDS5 sB-
JISIOTCS OJHUM M3 Hambonee paHHUX T-KIETOYHBIX
MapKepoB, nu(epeHInpOBKa KOTOPHIX OCYIIECT-
BIISIETCSl B KOCTHOM MO3Te€.

[IpencraBnennsie Ha puc. 4 JaHHBIE CBUIETENBCT-
BYIOT O CHIDKEeHUH cozpepkanns CD3"-kieTok y Hab-
JIOJAEMBIX MAIIMEHTOB IO OTHOILIEHUIO K HOPME U yBe-
JIWYeHNH uX (PEeHOTHIA TocTie 9 CeaHCOB KPHOTEPAIHH.
Takast >xe TenaeHuus (puc. 5) ObuTa XapakTepHa s
HHTepHpeTaunn (yHKIHOHAJIBHBIX CBOMCTB KIIETOK
CD5", XOTs ©3MEHEHHsI B JaHHOM Cilydae ObUIN CTa-
TUCTHUYECKH HETOCTOBEPHBIMHU.

Ha panneit craguu muddepeHuupoBku B-mumdo-
LIUTOB MPOUCXOJUT HAaYaJbHBIM 3Tan nNepecTpoiiku
T€HOB UMMYHOTJIOOYJTMHOB C MOSIBIEHHEM Ha MeMOpa-
e CD19-perienTopoB, 4To HEOOXOAUMO ISl POPMHUPO-
BaHMS CIIE(PUIESCKUX PELENTOPOB-UMMYHOTIIO0YITH-
HOB ISt U30MPaTEIbHON SKCTIPECCHH MEMOPAHHBIX U
LHUTOIIa3MaTUYECKUX MapKepoB. DOTH MPOLECCHI
OCYIIECTBIAIOTCA B KOCTHOM MO3re, B KOTOPOM
B-nmuMbounTe mpoxoasT 3Tan aHTUTeHHE3aBUCHMOI
1 epeHIPOBKH.

CD19 saBaserca oOmuM MapKepoM sl BceX
B-nuMdonuToB, Tak Kak HE IKCIpPECcCHpPyETCs Ha
KJIETKaX JPYTUX THIIOB ¥ yYaCTBYET B aKTHBAITUH KJIe-
ToK (puc. 6). [IpucyrcTBue Ha MmemOpane CD19-map-
Kepa COOTBETCTBYET 3pesioMy B-mumdonuty, mocie
Yero KJeTKa MpruodpeTaeT criocoOHOCTh B3aNMOJeH-
CTBOBATh ¢ aHTUreHoM. Ilocie atoro B-kneTka noku-
JlaeT KOCTHBIA MO3T M TproOpeTaeT cBoicTBa nepude-
prdeckux B-ki1eTok, 0cHOBHOM (PyHKIMEH KOTOPBIX SB-
JSIETCS peanu3anys TyMOpajJlbHO-UMMYHHOTO OTBETA.
[Ipy MMMyHHOM OTBETE aHTHUTENa HEUTPAIU3YIOT
cBOOOIHBIE AaHTUTEHBI, 00pa3ysi UMMYHHBIE KOMII-
JIEKCHI, aKTUBUPYIOT KOMIUIEMEHT C ITIOMOIIBIO CBIBO-
poTodHOTO haKkTopa OTICOHNHA (MMMYyHOTTTOOYTHH G),
00J1a/1aro1ero CBOUCTBAMHU COSMHSITHCS C MTOTIABIIIH-
MU B OPTaHN3M YeJIOBeKa OaKTepUsIMH, TOBBIIIIATH X
BOCIIPUUMYHBOCTD K JEHCTBHIO (DarolnTOB U €CTECT-
BEHHBIX KWJIJIEPOB, KOTOPHIE X YHHYTOXKAFOT.

Y HabnromaeMbIX arueHToB conepxanue CD197-
KJIETOK OBLIO 3HAUMTENBHO HUXKE, YEM B HOPME, UTO
SIBIISIETCS] OCHOBAHHUEM IS IPETION0KEHHS CHIPKEHUS
ero conepxkanusi ¢ Bo3pactoM. OueBugHo, PXB He
MIPUBOJWIIN K CYIIIECTBEHHBIM U3MEHEHHSIM COZEpAKa-
Husg CD19"-kneTok B KpoBH.

Oxcmpeccust CD72 takxke XxapakTepHa AJ UICH-
TU(UKALKN KIETOK, COlepKaHne KOTOPHIX B KPOBU
Ha0JI01aeMbIX MTAIIMEHTOB OBLIO HIKE, YEM B HOPME,
HO HE U3MEHSIOCH TTOCIIE TPOBEAEHHON SKCTPEMaIb-
HOM KproTepanuH (puc. 7).
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Puc. 3. Tlonynsims CD4'/CD8*-num¢orutos B kposu: H—
HopMa; O0— 1o oxnaxnerus; ll— rocie oXIaxIeHusl.

Fig. 3. CD4'/CD8" cell population in blood: @ — norm; []—
before cooling; M — after cooling.

One of the most common markers of T-lympho-
cytes is CD3, representing the complex of polypeptides
chains, including T-cell receptor, being present on
mature cells. One of CD3" cell effect is activation of
other T-lymphocyte subpopulations. During ageing the
number of “naive” (CD3* CD45RA") T-lymphocytes,
failed to contact with antigen, reduces much more
rapidly, than memory T-cells (CD3"CD45R0O"), not
practically changed with age due to the repeated
contacts with antigens. The similar properties are
intrinsic to cells comprising CD5 receptor, being present
on mature T-lymphocytes (their principal function is
thymocyte co-stimulation and activation), as well as
on mature B-cell membrane. CD3 and CD5 membrane
antigens are one of the earliest T-cell markers, which
differentiation is realised in bone marrow.

The data presented in Fig. 4 testify to a decrease
in CD3* cell content in the examined patients in respect
of the norm and an increase in their phenotype after 9
cryotherapeutic sessions. The same tendency (Fig. 5)
was typical for interpreting functional properties of
CD5" cells, though the changes in this case were not
statistically significant.

At an early stage of B-lymphocyte differentiation,
there is occurred an initial stage of immunoglobulin
gene rearrangement with the CD19 receptor appearan-
ce on membrane, that is necessary to form specific
receptor immunoglobulins for a selective expression
of membrane and cytoplasmic markers. These proces-
ses occur in bone marrow, where B-lymphocytes come
through the stage of antigen-dependent differentiation.

The CD19 is the common marker for all B-lympho-
cytes, because of not expressing on cells of other types
and participating in cell activation (Fig. 6). The presen-
ce of CD19 marker on a membrane corresponds to
the mature B-lymphocyte, after that a cell gets the
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Puc. 4. Iomymsws CD3* -nmumdonutos B kpoBu: H—HOpMa;
O— no oxnaxaeHus; ll— ocie oXaaxIeHusI.

Fig. 4. CD3" cell population in blood: @ — norm; [1— before
cooling; M — after cooling.

AKTHUBHOCTBH KJIETOK — HaTypalbHBIX KHUJLIEPOB
(HK) y nroneit cHuxkaeTcst ¢ BO3pacToM. Y TOXKIITBIX
JFOZIeH B OTBET HA BHELIHUN CTUMYJI 00Pa30BBIBACTCS
ropaszio MeHbIIee KOIMYECTBO KOJIMYECTBO ITUX KJIe-
TOK (puc. 8).

B nepudepuueckoii kxposu HK-knetku cocras-
JS10T OT 5 10 25% AuM(OIMTOB U OKa3bIBAIOT LUTO-
TOKCHYECKOE JIeiiCTBIE Ha MHPHUITPOBAHHBIE BUPYCOM
KJIETKH, OHHM JIMLIEeHbl MapkepoB T- u B-knerok.
Hutomnnasma 3TUX KIIETOK COAEPKHUT mep(opuH —
0eIoK, KOTOPBIi cITocOOCTBYET 00pa30BaHUIO TOP B
MeMOpaHax KIJIETOK-MHIIEHEH, a Takke (pepMeHTHI,
BBI3BIBAIOIINE HHAYKIIHIO aronTo3a. Takum o0pa3om,
OCHOBHOM (DyHKIIMEH €CTECTBEHHBIX KIJUIEPOB SIBIISET-
Cs1 BBIOPOC CUTHAJIBHBIX MOJIEKYJT, BKITFOUAIOLMX allol-
TO3 B KJIETKaX-MHIIEHIX C MOCIEAYIOIUM KOHTAKT-
HBIM [IUTOJIM30M.
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Puc. 6. [Tonynsiast CD 19 -mimMdonmtoB B kposu: E—HOpMa;
O - no oxnaxaeHus; ll— OCIIE OXTaXKICHUS.

Fig. 6. CD19" cell population in blood: @ — norm; O —
before cooling; M — after cooling.
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Puc. 5. Tonymsms CDS* -mumdonmToB B kpoBu: [E—HOpMA;
O— no oxnaxaeHus; ll— ocCie OXJIaKICHUS.

Fig. 5. CD5* cell population in blood: E—norm; []— before
cooling; M — after cooling.

capability to interact with antigen. Afterwards B-cell
leaves bone marrow and acquires properties of
peripheral B-cells, which principal function is to realise
a humoral-immune response. During immune response
the antibodies neutralise free antigens, by forming
immune complexes, activate the complement by means
of opsonin serum factor (immunoglobulin G), having
the property to bind with bacteria, entering human
organism, increase their susceptibility to the effect of
phagocytes and natural killers, destroying them.

The CD19" cell content was much lower in the
examined patients, than in the norm, that enabled
suggesting about a decrease in its content with age.
Obviously, RCE did not result in significant changes of
CD19 cell content in blood serum.

The CD72 expression is typical for identifying cells,
which content in blood of the observed patients was
lower, than in the norm, but remained unchanged after
performed extreme cryotherapy (Fig. 7).

The activity of natural killer (NK) cells in humans
reduces with age. Much lower content of these cells
is formed as a responce to external stimulus in aged
people (Fig. 8).

In peripheral blood the NK cells, represent from 5
to 25% lymphocytes and cause a cytotoxic effect on
virus infected cells, they are deprived of T- and B-cell
markers. Cytoplasm of these cells comprises perforin,
protein, furthering the pore formation in cell-target
membranes, as well as enzymes, causing apoptosis
induction. Thus, the main function of natural killers is
adischarge of signal molecules, triggering apoptosis in
cell-targets with following contact cytolysis.

In the performed researches there was noted a
decrease in NK cell content in respect of the norm,
but after cold procedures the dynamics of their content
increase is distinctly traced, that might be explained
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B npoBeneHHBIX HCCIIeIOBAHUAX OBIJIO OTMEUEHO
cHIeHue cojaeprkannsi HK-keTok no OTHOLIEHUIO K
HOpME, OJJHAKO IOCJE XOJOJOBBIX MPOLEAYP YETKO
MIPOCIIEKUBACTCS IUHAMUKA YBEITUUEHUS UX COAEpKa-
HUS, 9YTO MOXXHO OOBSCHUTHh KaK KOMIIEHCATOPHYIO
peakuuo Ha ocnabnenue T-nmumdomno’za, Hampas-
JICHHYIO Ha TIOBBINIEHUE COJEpKaHUs U (PYHKIHO-
HanbHOM akTUBHOCTH HK-K11eTOK B nuHamuke crape-
HHUS OpTaHW3Ma JeJioBeKa (puc. 8).

CD11asxcnpeccupyeTcs Ha BCeX THUIAX JIEHKOIHU-
TOB, yU4aCTBYET B MEXKKIICTOYHON a/IT€3UN ¥ KOCTUMY-
nsnuu. [lonymsimus CD11a*-kiieTok npakTH4ecKu He
M3MEHsIach B neprepuyeckoil KpOoBH HAOIIOaeMbIX
MAIUEHTOB, HO OBbLJIa JOCTOBEPHO MEHBIIIE 10 OTHOIIIC-
HUIO K HOpMe (puc. 9).

CDI11b npeacrasisier co0oii penenTop-aare3u,
AKCIPECCHPOBAH Ha TPaHYJONHUTaX, Makpodarax,
moHonuTax, HK-knetkax u siBIseTcss akTUBAaTOPOM
peLenTopa KIETOK-KUIEPOB, a TAKXKE MEIUATOPOM
AHTUTEII03aBUCUMON ITUTOTOKCUYHOCTHU, CIIOCOOCT-
BYET B3aWMOJEHCTBHUIO KPOBETBOPHBIX KIJIETOK C
AKTUBUPOBAHHBIM SHIOTEIINEM COCYIOB, XEMOTAKCHCY
u (harorurosy. [Ipu aTepoCKIepoTHIEeCKIX MTOBPEXKIe-
HHSX COCYIOB B PE3yJIbTaTe HapYIICHUS B3amMO-
JEUCTBUS MEXKIY SHAOTEIUEM U JEHKOUUTAMU
CTUMYJIUPYETCS CHHTE3 IIMTOKHHOB, aIT€3HOHHBIX MO-
JIEKYJ1, YTO acCOIMUPYETCs C IpolleccaMmu Tpom003a
U ateporeHesa. B pesynbrare skcnpeccuu aare3uoH-
HBIX MOJIEKYJI KaK Ha JIMKOLIUTAX, TaK U HA SHAOTEINU
MIPOUCXOAAT MUTPALIKs IEUKOLIUTOB U UX B3aUMOJICICT-
BHE ¢ HIoTenueM. [lox nefictBruem ruTokuHoB (IL-8)
CD11b cnoco6cTByeT NpOIOHTMPOBAaHHOMY KOHTAKTY
JIEHKOLIUTOB C COCYAUCTBIM 3HJIOTEIIUEM.

Kax Bumno u3 puc.10, PXB goctoBepHO CHIDKAET
conepxanne CD11b'-kieTok B KpOBH ITAIIUEHTOB, YTO
TO3BOJISICT IPETIOIOKHUTH O OJIATONIPHUATHOM BIIASTHAN
XOJIOZIOBBIX TPOTIEAYP Ha MEXaHU3M Pa3BHUTHS aTePO-
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Puc. 8. [Nonymsiust HK -knetok B kpoBu: [ —HOpMa; []— 10
oxuytaxxaeHus; ll— 1ocie OXJIaKACHUsL.

Fig. 8. Population of NK-cells in in blood: @ — norm; [1—
before cooling; Ml — after cooling.
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Puc. 7. Honynsms CD72 -mum@onuToB B KpoBu: [E—HOpMA;
O— o oxnaxkaeHus; M — rmocie OXJIaKICHUS.

Fig. 7. CD72" cell population in blood: E—norm; [J— before
cooling; M — after cooling.

as a compensatory response to T-lymphopoiesis
weakening, directed to an increase in the content and
functional activity of NK cells in dynamics of human
organism ageing (Fig. 8).

CDl11a is expressed on all types of leukocytes,
participates in intercellular adhesion and co-stimulation.
Thepopulation of CD11a" cells remained practically
unchanged in peripheral blood of observed patients,
and it was statistically and significantly reduced vs.
the norm (Fig. 10).

The CD11b is the adhesin receptor, expressing on
granulocytes, macrophages, monocytes, NK cells,
being the killer cell receptor activator, as well as the
mediator of antibody-dependent cytotoxicity, contri-
butes to the interaction of hemopoietic cells with
activated endothelium of vessels, chemotaxis and
phagocytosis. Under atherosclerotic vascular damages
as a result of a disordered interaction between
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Puc. 9. IMonynsums CD1la™-nmumdonnTtoB B kposu: M —
HOpMa; []— A0 oxyaxaeHus; ll— ociie oXIaxaeHusl.

Fig. 9. CD11a" cell population in blood: E—norm; ] —before
cooling; M — after cooling.
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CKJIEPOTUYECKUX U3MEHEHUI COCYIOB Y JIFOJIEH MTOKU-
JIOTO BO3pacTa.

Bo3pacTHbIM H3MEHEHHSIM B UIMMYHHON CHCTEME
MOABEPIKEHBI BCE €€ OTIIEIbI, OHAKO Hanboee riy6o-
KHMM HapyIIEHUSAM — THMYC3aBHCUMOE 3BEHO HMMYHH-
tera. [lepBUYHBIMU B 3THX Ipoleccax SABISIOTCS
HapylLIeHMs], 3aTparuBarollie CTpOMY THMYyca, 0CO-
OEHHO ee AUTENHANIBHBIA KOMIOHEHT. DTH HapyLIeHHS
B TIPOIIECCE CTAPEHUS SBIAIOTCS JOMUHUPYIOLUIIMHE B
dhopMupoBaHUY BO3pAaCTHEIX M3MeHEeHMH. ClemoBa-
TENBHO, “MMMYHOJIOTHYECKHE Yachl B OPTaHU3ME de-
JIOBEKa TECHO CBA3aHBI C THMYCOM H OTPaXaroT
3armporpaMMHpPOBaHHBIE MPOIIECCHI, UMEIOIIHE OJTHO-
HaIpaBJIEHHBIH 1 HEOOPATUMBII XapakTep.

Nzyuenne ponu CD4", CD8™-k1eToK B MEXaHU3-
Max HapylIeHHUs KIETOYHOTO UMMYHHTETa MUMEET
Ype3BbIUATHO BAKHOE 3HAUEHHE, TAK KAK OHU CITyXKaT
MULIEHBIO Ui psifia BUPYCOB U, CIIEJIOBATEIBHO, AB-
JSIIOTCS TIOKa3aTesieM HeoOX0AUMOCTH HIMMYHOKOppe-
TUPYIOLIUX BO3ACUCTBUIM.

OCHOBHBIMH KJIETKAMHU-MUIICHSIMH JUISI MHOTHUX
BHPYCOB, B YaCTHOCTH UMMYHOA€(DUIINTA YEIOBEKA,
sBistroTCst CD4" — T-muMb o1t THI, ToAIe P KHUBAIOIITHE
amanTuBHBEIA nmMMmyHHUTET[3]. [Ipn nonamaany BupycoB
B OpPraHu3M HX CBOMCTBA H3MEHSIOTCS, UTO IIO3BOJISIET
HEOTIpeIeIEHHO IOJTO0 U30eraTh yHUYTOKEHHS, a TaK-
e BBI3bIBAaTh ITYOOKYI0 HMMYHOCYIIPECCHIO, YTO CO
BpPEMEHEM IEpeEPaAcTaeT B BBIPAXKEHHBIM CHHAPOM
MMMYHOJeUITUTA C MTOCIEAYIOIEeH THOSIbI0 00Th-
HOTo U BHUpyca. [I[poHUKHOBEHHE BUpycCa B KIETKH
MPOUCXOANUT MOCPENCTBOM CBS3BIBAHUSA MOJIEKYJBI
CDA4. llonagas B T-nuMdonut yepe3 UMMYyHHBIE pe-
LIENITOPBI, BUPYC AOITOE BpeMsl HAXOJUTCS B JIATCHT-
HOM TIepHOJie, MPUOOpeTas CIOCOOHOCTh MCIIOIb30-
BaTh OMOXMMHUYECKUH ammapar T-muMQoruToB ms
CBOETO Pa3MHOXKEHUS.
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Puc. 10. Honymsmust CD11b* -nmumdornuros B kxposu: M —
HopMa; (01— no oxnaxxaeHus; ll— 1mocie oXJIax/JIeHus.

Fig. 10. CD11b" population of blood lymphocytes: E—norm;
O- before cooling; M — after cooling.
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endothelium and leukocytes, there is stimulated the
synthesis of cytokines, adhesive molecules, associated
to thrombosis and atherogenesis processes. As a result
of expression of adhesive molecules both on leukocytes
and endothelium, the migration of leukocytes and their
interaction with endothelium occurred.

The Fig. 10 shows RCE as statistically and
significantly reducing the CD11b" cell content pheno-
type in patient’s blood, that enables suggesting about a
favourable effect of cold procedures on mechanisms
of the development of atherosclerotic vascular changes
in aged people.

All compartments of immune system are subjected
to age changes, but a thymus-dependent immunity link
undergoes the deepest ones. The disorders, affecting
thymus stroma, especially its epithelial component, are
primary in these processes. During ageing these
disorders are dominating in age change formation.
Consequently, the “immunological clock” in human
organism is tightly related to thymus and reflects the
programmed processes with one-way and irreversible
character.

Studying the role of CD4* and CD8" cells in the
mechanisms of cell immunity disorder is of great
importance, because of serving as a target for some
viruses, and, consequently, being the index for need in
immune corrections.

The main target cells for many viruses, in particular,
human immune deficiency, is CD4" T-lymphocytes,
supporting adaptive immunity [3]. The acquired viral
properties enable in organism to indefinitely long avoid
its elimination, as well as to cause a deep immune
suppression, developing with time in a manifested
immune deficiency syndrome with following death of
patient and virus. Virus penetration into cells occurs
via CD4 molecule binding. When coming in T-lympho-
cyte through the immune receptors, virus is in a long
latent period, by acquiring the capability to use bioche-
mical apparatus of T-lymphocytes for its propagation.

The virus gets the properties, preventing its
recognition by cytotoxic CD8" cells, thereby depriving
lymphocyte of antigen-specific function and viral
infection elimination [11, 12]. At the same time there
is a supression of signal transfer to inhibited receptors
of natural killers, being the most important element of
congenital cell anti-viral immunity [10], as well as the
production of cytokines, necessary for its activation
[7]. An increased CD4*/CD8" cell ratio in our expe-
riments may be interpreted as a favourable factor,
increasing natural and specific immune protections,
actively resisting to viral expansion, possibly augmenting
the mechanisms of antigen immune recognition,
modulating the signal transfer into a cell and activating
transcription processes. In addition, we believe, that
the activation of adaptive immune mechanisms after
RCE is capable to hinder a disorder in intracellular
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Bupyc npuobperaer cBoiicTBa, NPENATCTBYIOIIUE
Paco3HaBaHUIO €ro NUTOKcuueckumMu CD8 -ki1eTka-
MU, TaKUM 00pa3om mumias TuMQOnHuT QyHKINH
AHTUTEH-CIIeNN(PUIHOCTH U YCTPAHEHHS] BUPYCHON
nHpeknuu [ 11, 12]. Ilpu sTOM nogasisercs nepenada
CUTHAJIOB MHI'MOMPOBAHHBIM PeLeNTOpaM HaTypajib-
HBIX KWIIJIEPOB, SBJISTFOIINXCS BYKHEHIIINM 3JIEMEHTOM
BPOKIEHHOTO KJIETOYHOTO IIPOTHBOBUPYCHOTO HMMY-
nurera [ 10], a TakKe MPOLYKUMHU IUTOKWUHOB, HEOOXO-
JIUMBIX JJid uX aktuBauuu [7]. IloBwilmeHHOE
cootHomeHue kieTok CD4/CD8* B Hammx sKcriepu-
MEHTaX MOXHO TPaKTOBaTh KaK OJNarompHsTHBIN
(akTOp, KOTOPHIN MOBBIIIAET ECTECTBEHHYIO U CIICIH-
(uUeCcKyl0 IMMYHHYIO 3aIlUTY, aKTUBHO NPOTUBO-
CTOWUT BHUPYCHOM IKCIIAHCUH, BO3MOYKHO, MTOBBIIIAET
MEXaHU3Mbl UMMYHHOTO paclio3HaBaHUs aHTUT€HOB,
MOJYJIUPYET NEpeavy CUTHAJIOB B KJIETKY U aKTH-
BHpYET Ipolecchl TpaHcKpunuu. Kpome Toro, aktu-
BalyA aAaNTHBHBIX MEXaHN3MOB UMMYHHTETA 1TOCIIE
PXB, o Hamemy mpearnoaokeHuIo, CIOCOOHA ITPETIST-
CTBOBAaTh HAPYLICHUIO BHYTPUKIETOYHBIX OMOXUMHU-
YEeCKUX MPOLIECCOB, IPEOTBpAILATh COOM BaXKHEHUIIINX
MMMYHHBIX (YHKIIUH, B YaCTHOCTH arloITo3a.

CD3*- u CD4"-xneTkn ABISIOTCS HEOOXOAUMBIM
3BEHOM PETYIAATOPHBIX T-KJIETOK, UTPAIOLINX BaXKHYIO
PO B UMMYHOCYTIPECCHH, U UIMEIOT OTPOMHOE 3Haue-
HUE IPH Ay TONMMYHHBIX 3a005eBanusx [6]. OcHoBHAs
(YHKIUS PeryasTOpHBIX T-KIETOK — peryinpoBaTh
KJIETOYHBIH TOMEOCTa3 U OCOOCHHO NPH BOCTIAJICHUH,
CTpecce, allIeprusax, BO3ACHCTBUAX OKpyKarouen
cpensl. OHM OTBEYAIOT HA HUX M3MEHEHHEM dKCIIpec-
CHH MOJIEKYJ Ha MeMOpaHax KJIETOK U TaKUM 00pa3om
BKJIFOYAIOT MEXaHU3M HMMYHOPETYIISALIUH, MOYTHPYS
JKCIPECCHI0 MapKepOB KJIETOYHON MOBEPXHOCTH.
Bosmoxkno, PXB crmoco6cTBYIOT aKTHBAIH PETYIIs-
TOPHBIX MPOIECCOB T-KIeTKaMu, BIUSASA HA WX KOJIH-
YECTBEHHBIE M KaU€CTBEHHBIE XapaKTEPUCTUKH. DTO
XOPOIIO KOPPEIUPYET C YIyUIIEHUEM HapyIIEHHBIX
pPEerynsTOpHBIX (YHKIHA BereTaTHBHON HEPBHOI
CHCTEMBI, KOTOPBIE Mbl HAOIIOJANTU B SKCIIEPUMEHTAX
nocie 9 ceancoB PXB. OueBuaHO, UMMyHHas U
BEreTaTUBHAsI HEPBHAS CUCTEMBI IIOCIIE SKCTPEMallb-
HBIX KPHOBO3JEHCTBHIl CIIOCOOCTBYIOT “OMOJIOXKE-
HUIO” HapyIIEHHOTO TOMEOcTa3a opranuima [2].

[Ipu craperun opraHusmMa U3MEHEHUSIM MOABEP-
YKEHO HE TOJIBKO KIIETOYHOE, HO ¥ TyMOPaIbHOE 3BEHO
MMMYHHUTETA, KOTOPOE COMPSKEHO ¢ PyHKIMel B-mm-
¢doruros. JIuddepeHiupoBka MOCICIHUX B IJ1a3Ma-
THUYECKHE KIETKH, UX HAKOIJICHHE ONPEHENSIOT
3alUTHbIC MHOUBUAYyaJIbHBIC CBOICTBAa OpraHu3Ma.
PesynbraThl BIUsHMS BO3pacTa Ha CIOCOOHOCTD
B-nmumdonuror auddepeHupoBaThecs B mia3MaTH-
YeCKHUe KIETKH M CEKPETUPOBATh AaHTHTEIIA B UCCIIE0-
BaHUSIX UMEIOT IPOTUBOPEUUBBINA XapaKTep.

B mamux skcnepumeHTax B-kineToyHOE 3BEHO
MMMYHOPEaKTUBHOCTH OBLIO ITOIBEPKEHO CYIIECTBEH-
HBIM M3MCHEHUSIM, O YE€M CBUICTEILCTBYET COAEP-
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biochemical processes, prevent damages in important
immune function, particularly apoptosis.

The CD3* and CD4" cells are the necessary link of
regulatory T-cell phenotype, playing an important role
in immune suppression, having huge importance at
autoimmune diseases [6]. The main function of
regulatory T-cells is the cell homeostasis regulation,
especially under inflammation, stress, allergies and envi-
ronmental effects. They respond to them by changing
molecule expression on cell membranes, thereby
triggering the immune regulation mechanism, via
modelling the expression of cell surface markers.
Probably, RCE contribute to activating regulatory
processes by T-cells, via affecting their quantitative
and qualitative characteristics. This correlates well with
the improvement of disordered regulatory functions of
vegetative nervous system, that we observed in
experiments after 9 RCE sessions. Obviously, after
extreme cryoeffects the immune and vegetative
nervous systems contribute to “rejuvenescence” of
organism’s disordered homeostasis [2].

During organism’s ageing not only cell, but humoral
immunity link as well, associated to B-lymphocyte
function, undergo changes. Differentiation of the latter
into plasma cells and their accumulation determine
protective individual properties of an organism. The
results of age effect on B-lymphocyte capability to
differentiate into plasma cells and secrete antibodies
are reported contradictory.

In our research a B-cell link of immune reactivity
was subjected to significant changes, testified by CD19*
and CD72" cell content in patient’s blood. The perfor-
med rhythmic cold procedures did not change the
direction of reduced humoral immune status in patients.

If analysing the principal function of NK cells,
consisting in elimination of damaged or infected cells,
we may trace the relationship between their activity
and human health state. The NK cells are a non-
specific immune link, which activity is directed by IL-12
macrophage secretion.

There is a direct correlation between the NK-cell
activity and health state. Consequently, when increasing
the NK cell activity, we may significantly strengthen
the immunity and improve health in aged people. People
with a high NK cell activity have a low risk of cancer
disease development.

A decreased number of NK cells may be assumed
to express a weak, but satisfactory cytotoxic capability,
however a significant reduction of their number in blood
of the studied patients should weaken the total resis-
tance of organism to pathogenic penetration, i. e. the
probability the diseases, accompanying elderly age, is
sharply increased.

Nine rhythmic sessions of extreme cryotherapy
contributed to a statistically significant increase in NK-
cell content in blood of observed patients and signifi-
cantly approximated their content to the control values.
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xkanue CD19- u CD72"-kneTok B KpOBU NallEHTOB.
[IpoBeneHHbBIE pPUTMHYECKHE XOJIOOBBIE IPOLIETYPBI
HE U3MEHSUTH HAlIPaBJICHHOCTH CHIPKEHHOTO TyMOpaJIb-
HOTO IMMYHHOTI'O CTaTyca y MalueHTOB.

Ananusupys raBHyo ¢ynkuuio HK-kaerok,
3aKITFOYAIOLIYIOCS B YHUUTOXEHUH ITOBPEKACHHBIX HITH
WHOHUIMPOBAHHBIX KJIETOK, MOJKHO IPOCIIEAUTH CBSI3b
MEXIy WX aKTHBHOCTBIO M COCTOSHHEM 3J0POBbS
genoBeka. HK-kiIeTku mpencTaBisiioT co0oil Hecte-
u(IIECcKOe 3B€HO UMMYHHNTETA, aKTHBHOCTH KOTOPOTO
orocpeioBana cexpenueit Makpodaramu 1L-12.

CymecTByeT mpsiMasi KOPpemsIus MeXIy aKTHB-
HocThio HK-Kkj1eTok u cocTostHueM 310poBbsi. Creno-
BaTEJIbHO, MOBBIIIAs aKTUBHOCTh HK-KJI€TOK, MOKHO
CYLIECTBEHHO YKPEIUIATh UMMYHHUTET U YIydIIaTh
3I0pOBhE MOXMIBIX Jtoaeit. Jlionu, obnagaroniue
BBICOKOH akTuBHOCThI0 HK-KkneTok, monBepkeHsbl
HU3KOMY PUCKY Pa3BUTHsI PAKOBBIX 3a00JI€BaHUH.

MOo>HO TIPEANOI0KHUTh, YTO YMEHBIIIEHHOE KOJIHU-
gectBo HK-KiteTok mposisieT cinabyro, HO YIOBIET-
BOPUTENFHYIO IIUTOTOKCHYECKYIO CIIOCOOHOCTD, TEM
HE MEHee CYIIECTBEHHOE CHIDKEHHE UX KOJIHMIECTBA B
KpPOBH HCCIIEIyEeMBIX MAallMeHTOB JOJHKHO OCIIa0UThH
OOIIyI0 COPOTHUBIIIEMOCTh OPraHN3Ma MATOTEHHOMY
[IPOHUKHOBEHHUIO, T. €. BEPOSATHOCTH PA3BUTHS COITYT-
CTBYIOILUX TTOKHIIOMY BO3PAacTy 3a00JIeBaHUI Pe3Ko
BO3pACTAaET.

JIeBATh pUTMHUECKUX CEaHCOB JKCTPEMaIbHOU
KPHOTEPAITUH CIIOCOOCTBOBAIH JOCTOBEPHOMY YBEJIH-
yeHuto copepkanus HK-kinetok B kpoBu Habronae-
MBIX TAlHEHTOB W 3HAYUTEIBLHO MPUOIUZUIN UX
coJiepkaHue K HOpMe.

BbiBOAbBI

AHaMM3upys pe3ynbTaThl UCCIETOBAHUN, MOKHO
MIPEANONIOKUTE, 4To 9 ceancoB PXB cymecTBeHHO
VIydIIaoT GYHKIIMIO UMMYHHOH CUCTEMBI, CIOCOOCT-
BYIOT YCWJICHUIO aJlaliTallid OPTaHU3Ma K IEUCTBUIO
HeOIaronpusaTHBIX (HakTOPOB.
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Conclusions

If analysing the results of the study, we may
suggest. that 9 RCE sessions significantly improve the
immune system function, contributed to strengthening
the organism’s adaptation to the effect of unfavourable
factors.
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