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Blood Leukocyte Indices in Young and Aged Rats
Under Desynchronosis Initiation Against the Background
of Preventive Whole-body Cryostimulation

Pechepat: ABTOpamn BWUCNOBMIOETLCA MNPUMNYLLUEHHS, LIO HIiBENOBAHHIO HEraTMBHOIO BMNUBY [OECUHXPOHO3Yy Ha OpraHiam
cnpusitume 3aranbHa kpioctumynsuis (3KC). 3ailicHioBann 3KC ogHokpaTHO y kpiokamepi npu —120°C 3a poby A0 MoaentoBaHHs
OECUHXPOHO3Y LUMSAXOM 3CyBY CBITIIOBOrO pexumy. EdektmBHicTb 3KC BM3Havanu 3a nevkouuTapHUMK NoKasHMKamMu KpoBi LLypiB 6-
i 18-micayHoro Biky. Tunu nemkoumTIB MigpaxoByBanu y Maskax KpoBi. 3a iHTerpanbHUMW NeVKoUMTapHUMK iHOeKcamu OUiHoBanm
cTaH iMyHHoI cuctemu. 3a npeBeHTMBHOI 3KC BigHOBRNOBanacs Kinbkictb niMdouunTiB Ta e03vHodiniB i 36inbllyBanacs KinbkicTb
MOHOLMTIB Y LUypiB 060X BiKOBMX Fpyn, @ TakoX 3arafibHa KinbKiCTb NEMKOUMWTIB Yy MOMoaux TBapuH. Y TBapuH 060X BIKOBMX rpyn
nepeBaxanu morogi opMu HenTpodinisB, 3HWXyBanacs iIMyHOPEKTUBHICTb, aKkTUBYBanucs edgekTopHa naHka iMyHiTeTy Ta Makpo-
(paranbHa cuctema. Y MOMOAMX LUYpiB aKTMBYBanucs Mpouecu rinepyyTnMBOCTI YMNOBINbHEHOrO TUMy, Y CTapux — HeramHoro Tumy,
3HMXKYyBanacs/36inbluyBanacs peakTMBHa BiAnoBiab HeTpodinis BigNoBiAHO BiKy TBAPUH.

KnrouyoBi cnoBa: nenkouuTy KpoBi, iHTErpanbHi NenKounTapHi iHAEKCU, AECMHXPOHO3, 3aranbHa KpiOCTUMYMALA OpraHiamy, BiK,
wypw.

Abstract: It was speculated that the whole-body cryostimulation (WBC) would adjust the negative effect of desynchronosis
on the body. One-time WBC was performed in a cryochamber at —120°C a day before the desynchronosis simulation, which was
initiated by shifting the light regimen. The WBC efficacy was determined by leukocyte parameters of the blood of 6- and 18-month-
old rats. Types of leukocytes were counted in blood smears. Integral leukocyte indices were used to assess the immune system
state. Preventive application of WBC restored the number of lymphocytes and eosinophils and increased the number of monocytes
in rats of both age groups, as well as the total leukocytes count in young animals. In animals of both age groups, young forms
of neutrophils predominated, immunoreactivity decreased, the effector link of immunity and the macrophage system were activated.
Delayed-type hypersensitivity processes in young rats as well as immediate-type hypersensitivity processes in aged rats were ac-

tivated, and the reactive response of neutrophils decreased/increased according to the age of the animals.
Key words: blood leukocytes, integral leukocyte indices, desynchronosis, whole body cryostimulation, age, rats.

JleCHHXpOHO3H € MaTOreHEeTUYHOI0 OCHOBOIO JI0-
KIIIHIYHUX MOPYIIEHb 30pOB’s Ta iHTerpauii CKiaj-
HUX TIaTO- 1 CAHOTEHHUX 3MiH y OiocHcTeMi, II0
MalOTh TPUYUHHO-HACTIAKOBI 3B’SI3KM MK CO0O0IO
1 30BHImHIM cepenoBuiiem [1, 14]. Pizui dopmu
JIECHHXPOHO3Y BU3HAIOTHCS CAMOCTIHHUM (hakTo-
pPOM TIPUCKOPEHOTO CTapiHHS, MiABUINCHOTO PH3HU-
Ky PaHHBOTO PO3BHUTKY 3JIOSKICHMX HOBOYTBOPEHD,
METa0OJIIYHUX TOPYIIEHb 1 CKOPOYCHHS TPHUBAJIOCTI
*)utTa [13, 14], 1 ki € me3aganTHBHUMH 3a CYTTIO,
BAMAararTh CBOEYACHOTO BUSIBJICHHS 1 JIIKyBaHHS 1X-
Hix HachiakiB. Tomy npodinakTuka i paHHs AiarHO-
CTHKa JIECHUHXPOHO3IB MOXYTh 3aro0irTH 0arathoM
CEpHO3HUM 3aXBOPIOBAHHSIM.
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Desynchronosis is the pathogenetic basis of
preclinical health disorders and disturbances of
integration of complex pathological and sano-
genic changes in the biosystem, which have cause-
and-effect relationships between themselves and
the external environment [1, 14]. Various forms of
desynchronosis are recognized as an independent
factor of accelerated aging, increased risk of malignant
neoplasms early development, metabolic disorders
and shortening of life expectancy [13, 14], and, being
maladaptive in essence, require timely detection
and treatment of their consequences. Therefore,
prophylaxis and early diagnosis of desynchro-
nosis could prevent many serious diseases.
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[Tokazano, mo 3aranpHa kpioctuMymsinis (3KC)
3HMKYE OOJBOBI BIAUYTTS, OKUCHIOBAJBHUH CTpEC,
NPUTHIYYE 3amajbHi MPOLEeCH B TKaHMHAX 1 TO-
Kpalrye TIIOKa3HWKH JIIIHOTO OOMiHY, BILTUBAE
Ha TOPMOHANBHUK (DOH, 3HIKYIOUM piBEHb TOp-
MoHIB cTpecy. Ceancu 3KC moxpamyroTh SKiCTh
CHY 1 pPEKOMEHIYIOTbCA SIK [TOJATKOBa MpOIlexypa
MIpU  JTIKyBaHHI TPHUBOXKHO-IICTIPECHBHUX PO3JIAIIB,
ocKUThKH 3aBIsKH 3KC akTHUBYETBCS MapacHMIIaTHIHA
JIaHKa BereTaTuBHOI HepBoBoi cuctemMu. Kpim toro, 3KC
CIIpHSIE€ CTUMYJISAII MPOLIECIB CAMOBITHOBIICHHS 1 MijI-
BUIICHHIO aJIalTaIlifHIX MOXJIMBOCTEH oprasiaMy [7], a
TaKoX 30UIbLICHHIO piBHA OutkiB Sirtl 1 Sirt3, sxe
OB’ SI3YIOTb 13 MOAOBKEHHM TPUBAJIOCT] XKUTTH [16].

Cran cucteMu KpoBi Ta ii BHCOKOCIEIliaTi30Ba-
HMX KJITHH JICHKOIIMTIB, 3MIHM SIKICHO-KIJIbKICHOIO
CIIIBBITHOITIICHHS THUIIIB JICHKOIWTIB 0Oarato B YoMy
BH3HAUAIOTh PIBCHb aJalTHBHUX PpEAKIli opra-
HI3MY 1 € iHQOPMATHBHUMH 1arHOCTHYHO-TIPOTHOC-
TUYHUMHA TTOKa3HUKaMH.

Mu npunyctiny, mo npeseaTuBHa 3KC 3a Tem-
neparypu —120°C 103BOJMTH NEBHOIO MiIpoOI0 3a-
XUCTUTU OpPTaHi3M BiJl HETAaTMBHUX IPOSBIB JCCHUH-
XpOHO3Y. 3 ypaxyBaHHSIM BHUILEBUKIAICHOTO METOIO
pobotu Oyno BH3HaueHHA €()EKTUBHOCTI NPEBEH-
tuBHOT 3KC 3a —120°C 11010 JeCHHXPOHO3Y 32 3Mi-
HOIO JICHKOIMTAPHUX TTOKA3HUKIB KPOBI MOJOAMX
1 cCTapuX IIypiB.

Marepiajau Ta MeTOIH

ExcriepumenTa Oynmm cxBajieHI KOMITETOM i3 0io-
eTuky [HeTuTYyTY mpobieM KpioGiomorii 1 KpioMenu-
e HAH VYxpaiam (ITpotokon No 2 Bix 11.03.2020 p.)
1 TPOBOIWIIMCS BIANOBIMHO MO0 3akoHy YKpaiHU
«IIpo 3axucT TBapUH BiJi KOPCTOKOTO TOBOIKCHHS»
(Ne3447-1V Big 21.02.2006 p.) i nonoxeHb «EBpo-
MEHChKOI KOHBEHIIIT PO 3aXKCT XpeOETHUX TBapUH,
SIKi BUKOPUCTOBYIOTBCS JIJISI €KCIICPUMEHTAIEHUX Ta
THIMX HayKOBUX ITitei» (CtpacOypr, 1986).

JocnimkeHHs BHUKOHaHI Ha 6- Ta 18-micsSdHHMX
caMIIX OiLMMX HENiHIWHWUX TMypiB, SKUX JO ITOYaT-
Ky €KCIIEPHMEHTY YTPUMYBAJIH 32 YMOB NPHUPOIHO-
TO CBITJIOBOTO PEXHMY Ha CTaHIAPTHOMY paIlioHi
ad libitum y BiBapii. [lepen iHIIIAIIE€0 TECHHXPO-
HO3y IMypiB TEPEMINIYyBAIH y CIICHIiaIbHy 3BYKO-
MOMIMHANBHY Kamepy 3a 26°C i yTpuMyBanu B Hii
MPOTATOM MICALS MPU CBITIIOBOMY PEKUMI CBITIIO:-
tempsiBa (12:12 rogun). 3niiicatoBanu 3KC y kpioka-
Mepi 3a —120°C omHOpaszoBo npotsrom 90 ¢ 3a 100y
JI0 iHiliamii JeCHHXPOHO3Y, KU MOJEITIOBAIN OTHO-
pa3oBUM 3CYBOM CBIiTJIOBOrO pexxumy [15], a came
30UTBITICHHSM TPHUBAJIOCTI CBITIIOBOTO Tiepioy Ha 12 ro-
JTMH, TOOTO CBITJIOBHA ITEPioJl CKIanaB 24 TOIMHY.

TBapuH KOXKHOTO BIKy PO3IOMUIMIN Ha EKCIIe-
pUMEHTanbHI Tpynu (MO 5 y KOXHIN): KOHTPOIb
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The whole-body cryostimulation (WBC) is shown
to reduce pain and oxidative stress, suppress in-
flammation in tissues, improve lipid metabolism,
and affect the hormonal background by reducing the
level of stress hormones. WBC sessions enhance
sleep quality and are recommended as an additional
procedure in the treatment of anxiety-depressive
disorders since the parasympathetic link of the
autonomic nervous system is activated as the result
of WBC action. In addition, WBC promotes the
stimulation of self-healing processes and enhances
the body’s adaptive capabilities [7], as well as
a raise in the level of Sirtl and Sirt3 proteins,
which is associated with an increase in life expec-
tancy [16].

The blood system condition and its highly
specialized leukocyte cells, as well as changes in
the qualitative-quantitative ratio of leukocyte types
largely determine the level of the body’s adaptive
reactions and are informative diagnostic and
prognostic indicators.

We assumed that preventive WBC at a tempe-
rature of -120°C would protect, to some extent,
the body from the negative manifestations of
desynchronosis. With regard to the above, the aim
of the work was to determine the effectiveness of
preventive WBC application at —120°C in relation
to desynchronosis, according to the change in
leukocyte blood parameters of young and aged
rats.

Material and methods

Experiments were approved by the Bioethics
Committee of the Institute for Problems of
Cryobiology and Cryomedicine of the NAS of
Ukraine (Protocol Ne 2 dated 03.03.2015) and agreed
with the main provisions of the Law of Ukraine
‘On the Protection of Animals Against Cruelty
(No. 3447-1V of February 21, 2006) and the Euro-
pean Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scien-
tific Purposes’ (Strasburg, 1986).

The research was performed in 6- and 18-
month-old males of white outbred rats, which
before the experiment were maintained in the animal
facility with natural light/dark cycle and a standard
diet ad libitum. The WBC was carried out at
a temperature of —120°C in an experimental
cryochamber designed for the cooling of small
laboratory animals [1]. Before the initiation of
desynchronosis, the rats were maintained in a special
sound-absorbing chamber for a month on a 12-hrs
light:12-hrs dark cycle (lights on at 09:00), with
ambient temperature kept constant at 26°C. WBC
was performed in a cryochamber (-120°C, one
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(iHTaKTHI TBapHHHU), TBAPHHU 3 MOAEIUIIO JECHHX-
POHO3Y, TBapMHHU 3 IHIIHOBAaHMM JECHHXPOHO30M
micnst mpeBenTuBHOI 3KC. 3abip kpoBi OHOYACHO
3 (parmMeHTaMH TKaHWH ST OIOXIMIYHUX 1 MOp-
(hOJIOTIYHHUX JOCIHIIKCHh TPOBOMMIN IICISI JCKa-
TiTamii TBapuH depe3 24 TOAMHM ITiCIIs MOACITIOBAaHHS
JIECHHXPOHO3Y.

IlinpaxyHOK 3araibHOi KiJIBKOCTI JICHKOIIUTIB
(3KJI) 3xiticHIoBamy 3a AOIMOMOT0o0 Kamepu [ opsieBa.
KinbkicHO-SIKICHE CIIBBIOHOIIEHHS THIIB JIEHUKO-
LUTIB MiIpaxoByBald y Ma3Kax KpoBi, 0OpoOiIeHnX
¢ikcaropom Maii-IproHBanpaa 1 3a0apBieHHX 3a
PomaHOBCHKMM, Ha MiACTaBI YOro PO3paxOBYBaH
inTerpanbHi JieikonutapHi ingexcu (UII) [3, 8, 9],
AKi BU3HA4YaOTh 3MIHM OKPEMHUX JIAHOK 1MYHHOI
CHUCTEMH 1 Y LIJIOMY CTaHy OpraHi3My JIIOIWHU 1 TBa-
PHH.

YV poborti Bukopuctano HactynHi [JII:

- IHZEKC CIIBBIAHOIICHHS HEHUTPO(PLIB 1 MO-
vouutiB (ICHM = H/M, 3a 3MiHaMu SIKOrO MOXKHA
CYIWTH TIPO CITIBBiAHOIIIECHHS KOMITOHEHTIB MIKpO-
Ta Makpo(araabHOI CHCTEMHU;

- IHJICKC CITiBBIJIHONICHHS JIIM(OIMTIB i MOHO-
uutis (ICJIM = JI/M) BigoOpaskae B3a€MOB1THOCHHH
ageKTopHOi Ta e(EeKTOPHOI JTaHOK IMYHOJIOTiYHOTO
npo1iecy;

- iHIEeKC CIiBBiTHOMIEHHS HEUTpodiniB i JiMdpo-
mutie (ICHJI = IT + C/JI) BimoOpakae CITiBBiIHO-
IICHHS KJIITHH HeCHenu(piqHoro i cremudigHoro
3aXHCTY;

- mMdonuTapHO-TpaHyIoruTapaui ingexc (JII' =
10J/(Mi + 1O + IT + C + E + B) no3Bomnsie au-
(depeHLitoBaTH ayTo- Ta IiH(EKIIHHY IHTOKCHKA-
Li10;

- iHgekce suepHoro 3cyBy (IA3 = (Mi + 1O + I1)/C)
MOKa3y€e CIIBBIAHOIICHHS KITBKOCTI BCIX MOJOAMX
¢dopm HeTpodiTiB 10 IXHIX 3piTuX GhopMm;

- igmekc aneprizamii (IA =JI+ 1-(E+ 1)/IT+ C +
+M);

- IHIEKC CITIBBITHOMICHHS JTIM(OIUTIB 1 €03UHO-
¢ (ICJIE = JI/E) BimoOpaskae CIiBBiIHOIICHHS
MIPOIIECIB TIMEPIYTIIMBOCTI HETaifHOTO 1 YIIOBUIbHE-
HOTO THUITY;

- iagekc 3cyBy JyeikoruTiB (I3JI = (E+ b + C +
+ II)/JI + M), miaBHILEHHS SKOTO CBIAYUTH IIPO
aKTHBHUI 3amajbHU mpoluec i MOpyIIeHHS iMyHO-
PEaKTUBHOCTI;

- nefikorurapuuit inaexc (JII = JI/H) BigoOpaxae
B3a€MOBIJTHOCHHHM TYMOpPAJIbHOI 1 KIIITHHHOI JIAHOK
IMYHHO1 CHCTEMH;

- JedKonMTapHuil iHIOekc iHTokcukauii Kambg-
Kanida (JIIT = (4Mi + 310 + 2I1 + C) x (TIK + 1)/
(JI+M) x (E + 1)) xapakrepu3sye piBeHb EHIOTEHHOT
IHTOKCHIKAITi Ta aKTHBi3aIii MPOIECIB TKAHUHHOTO
posnany;
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90 sec session) a day before the initiation of
desynchronosis, which was modelled by a single
shift of the light mode [15], namely, an increase
in the duration of the light period by 12 hrs, i. e.,
the light period was 24 hrs.

Animals of each age were divided into the
following experimental groups (5 in each): control
(intact animals), desynchronosis animals (animals
with modelled desynchronosis), desynchronosis ani-
mals after preventive WBC session. Blood was
collected simultaneously with tissue fragments for
other studies after decapitation of animals 24 hrs
after desynchronisis initiation.

The total leukocyte count (TLC) was deter-
mined in the Goryaev chamber. The quantitative-
qualitative ratio of leukocyte types was calculated
in blood smears treated with the May-Grunwald
fixative and colored according to Romanowsky,
on the basis of which integral leukocyte indices
(ILIs) were calculated [3, 8, 9], determining chan-
ges in particular links of the immune system
and in the whole state of the human and animal
body.

The following ILIs were used in the research:

- index of neutrophils to monocytes ratio (INMR =
N/M), by the changes of which one can judge the
ratio of the components of the micro- and macro-
phage system;

- index of lymphocytes to monocytes ratio (ILMR
= L/M) reflects the relationship between the af-
fector and effector links of the immunological pro-
cess;

- index of neutrophils to lymphocytes ratio (INLR
=PCs + C/L) reflects the ratio of cells of non-specific
and specific protection;

- lymphocyte-granulocyte index (LGI = 10L/
(Mi + Yu + PCs + C + E + B) allows to differentiate
auto- and infectious intoxication;

- nuclear shift index (NSI = (Mi + Yu + PCs )/C)
reflects the ratio of the number of all young forms
of neutrophils to their mature forms;

- indices of allergization 1A=L+ 1 — (E + 1)/
Bls + Sls + M) index of Ilymphocytes to
eosinophil ratio (ILER = L/E) reflects the ratio of
immediate and delayed hypersensitivity processes;

- leukocyte shift index (LSI = (E + BLs + SLs +
+ B)/L + M);

- the increase of which indicates an active
inflammatory process and impaired immunore-
activity;

- leukocyte index (LI = L/N);

- reflects the relationship between the humoral and
cellular links of the immune system;

- leukocyte index of intoxication by Kalf-Kalif
(LIT = (4MCs + 3MMCs + 2Bls + Sls) x (PCs + 1)/
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- iHOEKC peakTHBHOI BiAMOBiAI HeWTpodiniB
(IPBH =11 x C/(J + M) x E) € moka3HHKOM €HAOTECH-
HOI IHTOKCHKAIIIT;

- ingexc amanramii ['apkasi (IAI" = JI/C);

- ingexc imynopeaktusnocti (IIP = (JI + E)/M).

CropodeHHS y BHUIICHamaHUX (opMmyrmax o3Ha-
yaroTh Tunu KmituH: I Ta C — mamnuko- Ta cer-
MEHTOsIIepHI HeWTpodinm BimmoBigHO;, JI — miMm-
dbomutn; M — mononutn,; H — mefitpodinm;, E —
eosuno¢inn, b — 0azodinm; Mi — wienonuTy;
IO — 1oHi popmu (Meramienomnurn), [IK — mia3ma-
TUYHI KIIITHHY Y BiZICOTKaX.

Hani Oyno mpoaHani3oBaHO 3a JOMOMOIOIO Ia-
kety Excel (Microsoft, CIIIA) ta Social Science
Statistics. Po3monin maHux 3a HOpMaJIbHUM 3aKOHOM
Oyio mepeBipeHo 3a momoMoroio tecty Kommoropo-
Ba-CwmipHoBa. CTaTHUCTHYHY OOpOOKY pe3yibTariB
mposomunu Metonom ANOVA (Excel, CIIIA), Bu-
paxamu y Bunsimi M + SE. 3HaUymIicTh Omep KaHux
pe3yibTaTiB OLIHIOBAIM Ha piBHI He MeHme 95%
(» <0,05).

Pe3yabTaTi T2 00rOBOpEHHS

AHali3 OTpUMaHMUX JaHUX TO0Ka3aB, IO 3 BIKOM
y IOypiB pPO3BHBaBCA JICWKOIMTO3, 30LIbIITyBa-
jacs KUTBKICTh CETMEHTOSIIEPHUX HEHUTpOQiniB,
eo3uHOGITB (Maibke BIBIYi) 1 MOHOIUTIB Ta 3MECH-
nryBaJiacs KUTBKiCTh JiMdornuTiB (Tadm. 1). ¥V mas-
Kax KpOBIi CTapuX IIypiB BUABSUIACS TUIa3MaTH3AIIisg
[UTOTUIA3MH OKPEMHX JICHKOITUTIB, ITOIXPOMaTO-
¢dinpHi Ta roHI (Mienorutr) KaituaE (1:100). ITnas-
MaTH3allis [UTOTUIa3MH CIIOCTepiraiacs y He3plInX,
HE 3JaTHUX TNPOAYKYBaTH aHTUTIA JICHKOIIWTIB,
BUXiJl SKHX y KPOBOTIK CBIIYHTH MpPO MOPYIICH-
H poborm imyHHOI cucremu. Ilomixpomarodinis
XapaKkTepHa IJIsl He3pIIMX epUTPOITHUX KIITHH, SKi
nepeayacHo TOTPAIUISIOTh y TepudepuyHy KpoB
e 10 3aBepiieHHs reMornoOiHizamii. Taki KIiTHHA
3natHi 3aapOoByBaTHCS SIK JY>)KHUMH, TaK 1 KHC-
qumu GapBHukamu [6, 12]. JleraipHImIUA aHaji3
BIKOBHX 3MiH JICHKOITMTAPHUX IIOKa3HUKIB KPOBI
IIypiB OIyOJIiKOBaHWA Hamu padime [8]. Momenn
JICCHHXPOHO3Y, sKa BUKOPUCTaHA B HAIIUX EKC-
MIepUMEHTaX, 3a KiIachu(iKaIli€ro BiATOBITaE €K30-
TCHHOMY 30BHIITHBOMY JACCHHXPOHO3Y MEPIoi CTail
TUMYacOBOi HEY3TO/KEHOCTi [9].

Ockinbku poOOTY MPOBOOMIN W Ha CTapHX TBa-
PHHAX, TO JOJAETHCS BIUIMB BIKOBOTO JIECHHXPOHO3Y,
SKHH 32 MEXaHi3MaMHu PO3BUTKY 1 MPUUUHHOMY (ak-
TOPY OKPEMO BUAUISIETHCS y KiIacudikalii gecuHxpo-
Ho3iB [1, 14].

Orxe, iHImAMSA TECHHXPOHO3Y MPU3BOAWIA IO
nerkonuTo3y y Mojonux (30iapmenns 3KJI maibke
y 2,5 paza) i jerkoi neiikomneHii (3menmenHs 3KJI
y 1,4 pa3a) y crapux mypiB (tabm. 1). KinpkicTs

204

(L + M) x (E + 1) characterizes the level of endo-
genous intoxication and activation of tissue decay
processes;

- neutrophil reactive response index (NRRI =
PCs x Sls/(L + M) x E) is an indicator of endogenous
intoxication;

- Garkavi adaptation index (GAI = L/SLs);

- index of immune reactivity (IIR = (L + E )/M).

The abbreviations in the above formulae mean the
cell types such as: BLs — band and SLs — segmented
leukocytes; L — lymphocytes; M — monocytes; N —
neutrophils; E — eosinophils; B — basophils; MCs —
myelocytes; MMCs — metamyelocytes (immature
cells), PCs — plasm cells (expressed in percen-
tage).

Data were analyzed using Excel (Microsoft, USA)
and Social Science Statistics. The normal distri-
bution of the data was checked using the Kolmo-
gorov-Smirnov test. Statistical processing of the
results was carried out by ANOVA (Excel, USA),
expressed as M + SE. The significance of the results
was evaluated at a level of 95% (p < 0.05).

Results and discussion

The analysis of the data obtained showed that
with age in rats, the leukocytosis developed, the
number of segmented neutrophils, eosinophils
(almost twice) and monocytes increased, but the
one of lymphocytes decreased (Table 1). In the
blood smears of aged rats the plasmatization of
the cytoplasm of individual leukocytes, as well
as the polychromatophilic and young (myelo-
cytes) cells were detected (1:100). Plasmatization
of the cytoplasm was observed in immature leuko-
cytes, incapable of producing antibodies, the release
of which into the blood stream indicates a mal-
function of the immune system. Polychromato-
philia, as known, is characteristic of immature
erythroid cells, which prematurely enter the peri-
pheral blood before the completion of hemo-
globinization. Such cells can be stained with both
alkaline and acidic dyes [6, 12]. More detailed
analysis of age-related changes in blood leukocyte
parameters of rats was presented by us earlier [8].
The desynchronosis model used in our experi-
ments is classified as exogenous external de-
synchrosis of the first stage of temporal incohe-
rence [9].

Since the work was also carried out in aged ani-
mals, the influence of age-related desynchronosis
is added, which according to the mechanisms of
development and the causal factor, is separately allo-
cated in the classification of desynchronoses [1, 14].

Thus, the initiation of desynchronosis led to
leukocytosis in young (an increase in TLC by
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Tabnuusa 1. 3MiHM cniBBigHOLLEHHS TUMIB NTEMKOLMTIB KPOBI LLYPIB 3@ YMOB MOAESOBAHHS JECUHXPOHO3Y
Ha Tni 3KC, M + SE

Table 1. Changes in the ratio of rat blood leukocytes types under the desynchronosis initiation against the background
of WBC application, M + SE

YMOBW EKCNEPUMEHTY
Experimental conditions
Fpynu TBapuH
Animal groups KoHTponb [ecvHxpoHo3 HecuHxpoHos + 3KC
Control Desynchronosis Desynchronosis + WBC
3aranbHa KinbkicTb nekouutie, 10%/n
Total leucocytes count, 10°%/L
Monoai wypu 6,5 % 0,1 15,2 % 0,3* 8,0 % 1,0
Young rats
Crapi Wypu # . # . #
Aged rats 7,3 +0,3 5,7 + 0,1 3,7 £ 0,3
ManuukoApepHi HeliTpodinu, %
Band neutrophils, %
Monoai wypu 1,9 + 0,4 7,0 £ 0,4* 7,8 £ 0,5*
Young rats
Crapi wypu . # .
Aged rats 25+£05 55+ 0,3 7,5+ 1,0
CermeHToAnepHi HeWTpodinu, %
Segmented neutrophils, %
Monoai wypu 27,1 + 1,5 16,9 + 2,2* 20,0 + 2,0*
Young rats
Crapi wypwn 4 # .
Aged rats 32,6 = 2,0 40,7 + 2,3* 20,5 + 3,7
EosuHodinu, %
Eosinophils, %
Monoai wypu 3,5 £0,7 1,6 + 0,2* 2,8 £0,8
Young rats
Crapi wypu # # . #
Aged rats 6,9 £ 0,7 55 + 1,7 4,5 + 0,6
Nimcouuntn, %
Lymphocytes, %
Monoai wypu 65,5 = 1,3 73,2 + 2,2% 65,2 = 2,5
Young rats
Crapi wypu # . #
Aged rats 56,2 + 4,8 46,2 + 1,0 62,7 £ 5,0
MowouuTtn, %
Monocytes, %
Monoai wypu 1,3 £ 0,2 1,4 £ 0,2 3,8 + 0,3*
Young rats
Crapi wypu # *
Aged rats 2,4 + 0,4 2,0+ 04 4,5 £ 0,6

MNpuUMiTKU: *— BiOMIHHOCTI 3HaJyLUi NOPIBHSIHO 3 KOHTPOMbHUMM NOKa3HMKaMK LLYPIB BiAMOBIAHOMO Biky; * — MOpIBHSIHO
3 monogumu wypamu, p < 0,05

Notes: *— differences are significant compared to the control of corresponding rat age, # — compared to young rats, p < 0.05

MaNTUYKOSJCPHUX HEUTPO]iIiB 3a JECHHXPOHO3Y
30implLIyBasiacs SIK y MOJIOOUX, TaK i CTapuX LIypiB
y 3,6 i 2,2 pa3a BiIOBiIHO, CETMEHTOSJCPHUX —
3MeHIyBajacs y monoaux y 1,6 pasa Ta 30imbury-
Banacsi y 1,2 pa3a y cTapux; KUIbKiCTb JiM(OLUTIB
Yy MOJOIUX TBapuH 30iNblIyBajacs, y CTapux —
3MEHIIyBajacs; KUIbKICTh €03MHOMUIIB y CTapux
HEe 3MIHIOBaJacs, y MOJOANX — 3MEHIIYBaiacs,
y CTapuXx IMypiB CIIOCTEPIiragu TCHACHINIO A0 3MEH-
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almost 2.5 times) and mild leukopenia (a decrease
in TLC by 1.4 times) in aged rats (Table 1). The
number of band neutrophils under desynchronosis
increased by 3.6 and 2.2 times in both young
and aged rats, respectively, the number of segmen-
ted neutrophils decreased by 1.6 times in young
and increased by 1.2 times in aged animals; the
number of lymphocytes increased in young and
decreased in aged rats; the number of eosinophils
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mieHHs: MoHowMTiB (Tabn. 1). Kpim Toro, y maskax
KpOBI MOJIOAMX WIypiB wLi€l TPymu CHOCTepiraim
IIa3MaTu3amilo OuTomasMu (SIK Wy crapux iH-
TakTHUX IMypiB) Ta amito3 (1-2:100) y dactuHU
JIEHKOIIMTIB, Y CTAPUX IIyPiB — IMOSBY HOPMOOJIACTIB
(1:100). AmiTo3 xapakTepHHMH ISl KIITHH 31 3HU-
KEHOI0 MITOTUYHOIO AaKTHBHICTIO, a TaKoX s
CTapilouMX, IMAaTOJIOTIYHO 3MIHEHUX a00 THX, IO TH-
HyTh. HopmoOmacti y HOpMi BHSBIISIIUCS TUTBKH
Yy KICTKOBOMY MO3KY, TOMY iXHSI HasBHICTb y I€pH-
(epuuHill KpOBi € O03HAKOIW TOPYIICHb CHCTEMHU
KpOBOTBOpEHHSM [6, 12].

Panilme HamMu TpPOBEOEHO HOCTIIKEHHS Mpe-
BEHTHBHOTO (32 THXKIIEHb) BBEICHHS KPIOKOHCEPO-
BaHMX SIIPOBMICHUX KJITHH KOPAOBOI KPOBi JIIOIU-
HU IS KOPEKIIil 3MiH JICHKOITUTAPHUX ITOKa3HUKIB,
CIIPUYMHEHUX 1HIIIAIEI0 JECHHXPOHO3Y Y MOJIOIUX
i crapux mypiB. 11lo0 MO3UTHBHUX BILTUBIB Oyi10
BCTAHOBJICHO, IO iH €KITi KOPAOBOI KPOBI Tepen
IHIMIAINE0 JECUHXPOHO3Y Y MOJIOMUX TBapWH CIIPHU-
sifoTh 3MeHIeHH0 3KJI TmopiBHSAHO 3 JACCHHXPOHO-
30M, KOJHM BOHa 30UIbIIyeThCsSI Maibke y 2,5 pasw,
KUTBKICTh €03WHO(MLUIIB 1 CETMEHTOSIICPHUX HEUTPO-
¢GiTiB BiTHOBMIOETHCSI OO KOHTPOJBHUX 3HAYCHb.
Y crapux urypiB BigHOBIIOWOThC 3KJI, KiTBKICTH
€O3UHOQLITIB 1 MOHOIIMTIB JI0 3HAYCHD MOJIOUX TBAPUH
[9].

Y Monoaux mIypiB IMICIs MOMIEITIOBAHHS ICCHH-
XPOHO3Yy Ha T MPEeBEHTHUBHOI KpiocTumyrsiii 3KJI
BIAMIOBiZIajla KOHTPOJNBHOMY piBHIO, TOO0TO 3KC
HIBEIIIOBAJIA BUKJIMKAHUN JICCHHXPOHO30M JICHKO-
UTO3. Y CTapuX IIypiB 3a ITUX YMOB CIIOCTEpirana-
Cs IIe OUIBIN CYTTEBA, HIXK 32 YMOB JCCHHXPOHO3Y,
neiikornieHist (3menmenHs 3KJI y 2 pasu nmopiBHAHO
31 3MeHUIeHHsIM y 1,4 pasa micis JEeCHHXPOHO3Y).
VY kpoBi TBapuH 000X BIKOBHX IpyN KUIBKICTb Ia-
JUYKOSICPHUX HEUTpodinmiB  30iUIbLIyBasacs, sK
1 mpu AecuHXpoHO3i, y 4,1 Ta 3 pasa BiAmoBimHO,
KUTBKICTh CETMEHTOSIJICPHUX KIIITHH, HABIIAKHU, 3MCH-
mryBasiacs y 1,3 ta 1,6 pa3a BinMmoBiIHO TOPIBHSIHO 3
KOHTPOJIBHOIO TPYTIOI0, a y CTapuX Ie W MOpiBHSIHO
3 JECHHXPOHO30M (Maiike BaBivi). KiapKicTh €03u-
HOQUIB Yy MOJOIMX INypiB BIAMNOBigaNa KOHT-
POJILHOMY 3HAYCHHIO (TIPY IECHHXPOHO31 BOHA 3MEH-
IIyBajiacs), y CTapux — 3MEHITyBajlacs 1 BiIIOBI-
Jana 3HaYeHHIO MOJIOOMX I1HTaKTHUX TBAapHH KOH-
TponbHOi rpynu. KibKicTh MOHOUHMTIB HPH LBOMY
30inpuryBanacs y 3,0 Ta 1,9 pasa BiamoBiznHoO, a Kifb-
KicTh TIM(OLUTIB BiAHOBIIOBAIACS 10 KOHTPOIBHUX
3HauUeHb y TBapHH 000X BiKOBUX Tpyn. OCKIJIbKH
y MONOOMX WIypiB 3a YMOB iHiliamii AecHHXPO-
HO3y KITBKICTh JIIM(OIHMTIB 3HAUyIIe 301IbIIyBa-
Jacsi, a y CTapux BOHA 3MEHIIyBanacsi, TO MOX-
Ha crBepmkyBard, mo 3KC cropusnma Hopmamizarii
KUTBKOCTI JTiMOIUTIB y iXHIN KpoBi (Tadm. 1).
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did not change in the aged rats, but decreased
in the young animals; a tendency to a decrease
in monocytes in the aged rats was observed (Table 1).
In addition, in blood smears of young rats of this
group, plasmatization of the cytoplasm (as in aged
intact rats) and amitosis (1-2:100) in part of leuko-
cytes as well as appearance of normoblasts (1:100)
in aged rats were observed. Amitosis is characteristic
of cells with reduced mitotic activity, as well as
aging, pathologically altered or dying. Normo-
blasts were normally found only in the bone
marrow, so their presence in peripheral blood is
a sign of disorders of the hematopoietic system [6,
12].

Previously, we have conducted a study of pre-
ventive (one week before) administration of cryo-
preserved human umbilical cord blood nuclear
cells to correct changes in leukocyte indices caused
by the initiation of desynchronosis in young and
aged rats. As for the positive effects, it was found
that the injection of umbilical cord blood before
the desynchronosis initiation in young animals
contribute not only to a decrease in TLC compa-
red to desynchronosis (when it increases almost
2.5 times), but also to the restoration of the number
of eosinophils and segmented neutrophils to control
values. In aged rats, TLC, the number of eosino-
phils and monocytes are restored to the values of
young animals [9].

In young rats, after desynchronosis initiation
against the background of preventive cryostimu-
lation, TLC corresponded to the control level,
that is, WBC eliminated the leukocytosis caused
by desynchronosis. On the contrary, in aged rats
under these conditions, leukopenia was even
more pronounced than under the desynchronosis
per se (a 2-fold decrease in TLC compared to
a 1.4-fold decrease under desynchronosis). In the
blood of animals of both age groups, the number
of band neutrophils increased, as in desynchro-
nosis, by 4.1 and 3 times, respectively, while the
number of segmented cells, on the contrary, de-
creased by 1.3 and 1.6 times, respectively, com-
pared with the control group, and also to de-
synchronosis (almost twice) in the aged rats. The
number of eosinophils corresponded to the control
value (but decreased with desynchronosis) in
young animals, but, as for aged rats, it decreased
and corresponded to the value of young animals
of the control group. The number of monocytes
increased by 3.0 and 1.9 times, respectively, and
the number of lymphocytes was restored to control
values in animals of both age groups. Since the
number of lymphocytes significantly increased
in young rats under the desynchronosis initiation
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Y Mazkax KpoBi LIypiB 000X BIKOBHUX IPyH BHUSB-
nsun toHi kituay (1:100), a y cTapux mypiB — mie
i mienorutu (1-2:100) Ta HOpMoOmactu (2—3:100).
HasBHICTE y KpOBiI IOHMX KIITHH Ha T 301Tb-
MIEHHS KUTBKOCTI TAaJHMYKOSACpHUX (GOpM HEHT-
podiTiB, MmO XapaKTepU3ye 3CyB JICHKOIMTApPHOI
dbopMyTH BIIIBO, MOXE CBIIYUTH IIPO PO3BUTOK
MaTOJIOTIYHOTO MPOLIECY B OpraHi3mi Ta/abo akTHBa-
1iro remoroesy [6, 12]. Y HopMi MiemomuTiB (Tore-
PEOHUKH JICMKOLUTIB) y KpOBi He OyBae€, OCKIJIBKH
BOHHM JIOKaJIi30BaHi y KiCTKoBOoMY MO3Ky. [losiBa ix
Y KPOBi € O3HaKOI0 PO3BHUTKY MpOILECIB 3amajieHH,
a TaKkoK 3CYBY KHCIIOTHO-JIy>KHOTro OanaHcy. Kpim
TOTO, IMOSIBA MI€JIOIMTIB Y KPOBi Moke OyTH W Ha-
CJIITKOM IHTEHCHBHHMX (DI3MYHMX HaBaHTAXKCHB, 110
crioctepiraiocs 1 ming BmmuBoM 3KC. 3meHIIeHHS
KUTBKOCTI CETMEHTOSACPHUX HEUTpodiiB  (cIio-
CTEPIrajocs y MOJIOOUX MIypiB 13 JECHHXPOHO30M
Ta y 000X BIKOBMX Ipylax IIClis Horo iHimiaiii Ha
11 3KC) Moke BU3HAUATUCS SK MIEPEPO3MOAITEHU-
MH HEUTpOIIEHISIMH, TaK 1 BKa3yBaTH Ha PO3BUTOK
MaToJIOTiYHUX 3MiH B opradi3mi [2, 6]. 3MeHIIeH-
HS KiTBKOCTI €03WHO(LIIB, IO CHOCTEpiranocs y
KpPOBi MOJIOAMX IIYpiB i3 AECHHXPOHO30M Ta y CTa-
pHUX LIypiB 3a YMOB iHimiamii AeCHMHXPOHO3Y Ha Tii
3KC (tabmn. 1), MoXe CBIYUTHU MPO 3HUKCHHS CTIH-
KOCTi OpraHi3my 0 Iii eK30- i eHI0reHHUX (HaKkTopiB
Ta $hi3U9HE IepeHanpyxeHHs. Kpim Toro, Moxke Matu
Taki (i3i0JOriyHI NMPUYMHH, K (i3MIHE HaBaHTa-
JKEHHS, CTPEC TOIIO, 1 B IbOMY BHIAAKY KUIBKICTH
CO3MHOQDIIIB Yy KpPOBI HOPMAJI3ye€ThCSA CaMOCTIH-
HO TIPOTSITOM Jiesikoro 4acy [4, 5, 11].

Binomo, 1110 MOHOTITH O€PYTh YUaCTh Y PETYIIALIL
Oaratbox mpoueciB: GOpMyBaHHS «IMyHHOI» IaM’sITi
i crmenudivyHOrO IMYyHITETY; 3HHUIIECHHS 3aruOInX
KIIITUH y JAUISHKaX 3alajCHHS, YUM CIPUSIIOTh pere-
Hepanii TKaHWH Y MICIli MOIIKOKEHHS; MOHOIIUTH
TaKoX 3IIMCHIOIOTh TNPOTHIIYXJIWHHUH €QEeKT, BU-
pobnennst intepdepony Tomo [2, 12]. 30inbmieH-
HS KUIBKOCTI MOHOIIWMTIB Y KpOBI, SIke BimOyBajocs
micsl MpeBeHTUBHOTO 3actocyBaHHsA 3KC y mrypiB
000X BIKOBHX TPYIT i3 IHIIAINEI0 IECHHXPOHO3Y
1 TOPIBHAHO 3 KOHTPOJEM Ha BIUIMB JECHHXPO-
HO3y, MOXeE OOyMOBIIOBATUCSI aKTHBAI€l0 Me-
XaHI3MIB, SKI MPOTUIIIOTH PO3BHUTKY MATOJIOTIYHUX
mporeciB  Ta/abo 3MiHam, CymyTHIM i3iooriu-
HOMY CTapiHHIO.

Omxe, npesentrBHa 3KC npuBoauia 10 BiHOB-
JICHHS KUTBKOCTI JIiMPOLUTIB Ta €03UHOQ1IIB, 30111b-
IICHHA KIUTbKOCTI MOHOIUTIB Y KPOBi IIypiB 000X
BiKOBHX Tpy, a Takox 3KJI y mononux tBapun. Kpim
TOTO, TOSIBA y Ma3kaxX KpOBI Moiiomux (HopM KITi-
THH CBITYHTH TIPO AaKTUBAIII0 TIPOIECIB TEeMO-
moe3y. Taki 3MiHM MOXYTh BKa3yBaTH Ha TICBHUI
mo3uTUBHAH eekT npeBeHTHBHOI 3KC.
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and decreased in aged animals, it can be argued
that WBC contributed to the normalization of
the number of lymphocytes in their blood (Table 1).

Young cells (1:100) were detected in blood
smears of rats of both age groups, as well as
myelocytes (1-2:100) and normoblasts (2—3:100)
were also detected in aged rats. The presence
of young cells against the background of an
increase in the number of band neutrophils in the
blood, which characterizes the shift of the leuko-
cyte formula to the left, may indicate the deve-
lopment of a pathological process in the body and/
or activation of hematopoiesis [6, 12]. Myelo-
cytes (precursors of leukocytes) are not normally
present in peripheral blood, as they are localized
in the bone marrow. Their appearance in the
blood is a sign of the development of inflamma-
tion, as well as a shift in the acid-alkaline ba-
lance. In addition, the appearance of myelocytes
in the blood can also be a consequence of intense
physical loads, which was also observed under
the influence of the WBC. Decrease in the number
of segmented neutrophils (observed in young rats
with desynchronosis and in both age groups with
its initiation against the background of WBC appli-
cation) can be determined not only as redistri-
butive neutropenia but also indicate the develop-
ment of pathological changes in the body [2, 6].
The decrease in the number of eosinophils obser-
ved in the blood of young rats with desynchro-
nosis and in aged rats under the initiation of
desynchronosis against the background of WBC
application (Table 1) may indicate a decrease
in the body’s resistance to the action of exo- and
endogenous factors and physical overexertion. But
it can also have physiological origins, such as phy-
sical loads, stress, etc., and in these cases, the
number of eosinophils in the blood normalizes on its
own over time [4, 5, 11].

Monocytes are known to be involved in the
regulation of many processes: the formation of
immunological memory and specific immunity;
destruction of dead cells in the areas of inflamma-
tion, which contributes to the regeneration of
tissues at the site of injury; they also have an
antitumor effect, produce a large amount of inter-
feron, efc. [2, 12]. The increased number of
monocytes in the blood, which occurred after
the preventive application of WBC in rats of
both age groups with the desynchronosis (in
comparison to the effect of desynchronosis),
may be due to the activation of mechanisms that
counteract the development of pathological pro-
cesses and/or changes accompanying physiological

aging.
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3minu UIl y crapux mypiB MOpIiBHSHO 3 MoO- Thus, preventive WBC led to the restoration
mogumu (Tabm. 2) cBimuarh mpo aktuBaimiro edek- of the number of lymphocytes and eosinophils,
TOPHOI JIaHKW iMYHITETy, IPOLECiB rinepuyTiuBocTi, an increased number of monocytes in the blood
nepeBakaHHs KIITHH Hecneuugigdoro 3axucty of rats of both age groups, as well as TLC in
(meritpodimiB) Ta iXHIX He3pinux (opM, 3HWKEH- young animals. In addition, the appearance of

Tabnuusa 2. IHTerpanbHi NenkouMTapHi iHOEKCK Yy LWypiB 3a YMOB iHiliauii aecnHxpoHo3dy Ha i 3KC, M + SE
Table 2. Integral leukocyte indices in rats under desynchronosis against the background of WBC application, M £ SE

YMOBU €KCNEPUMEHTY

Experimental conditions
Fpynu TBapuH

Group of animals

KoHTponb [ecuHxpoHo3 [ecuHxpoHo3 + 3KC
Control Desynchronosis Dsynchronosis + WBC

IHaeKC cniBBiAHOLWEHHA HENTPOiNiB i MOHOUMTIB
Index of neutrophil to monocyte ratio

Monogpi Lypu 23,6 + 2,4 15,7 + 1,4* 7,4 +£0,6*%
Young animals
Crapi wypu 20,6 + 5,7 20,6 + 5,7 6,2 = 0,3*

Aged animals

IHaeKC cniBBigHOLWEHHA NiIMAOUMNTIB i MOHOUMTIB
Index of lymphocyte to monocyte ratio

Monogi wypwu

- 54,2 + 1,9 59,1 + 6,5 17,7 £ 1,9%
Young animals
CTapi uiypu 28,5 + 5,5 27,3 = 7,4* 15,4 + 3,4*

Aged animals

IHaEKC cniBBigHOLWEHHA HeWTpodinis i nimdoumnTis
Index of neutrophil to lymphocyte ratio

Mononi wypu 0,4 + 0,0 0,3 £ 0,0 0,4 + 0,0
Young animals

Crapi Wwypwm 0,7 + 0,1* 1,0 + 0,1 0,56 + 0,1

NimcounTapHo-rpaHynounTapHuii iHaekc
Lymphocyte-granulocyte index

Monoai Lypu 20,1 + 1,3 30,9 + 3,6* 22,2 + 2,6
Young animals

Crapi wypu #
Aged animals 16,4 = 3,7 8,9 + 0,3* 20,8 + 4,3

IHoekc aneprisauii
Index of allergization

Mononi wypu 3,9+04 41 +0,4 3,4 0,3
Young animals

Crapi wypwu L
Aged animals 4,4 +1,0 2,4 +05b 3,9 +0,7

IHaEKC AnepHOro 3cyBy
Nuclear shift index

Mononi wypu 0,1 + 0,0 0,56 + 0,1* 0,6 +0,1*
Young animals

Crapi wypu 4 *
Aged animals 0.1 %01 0,2 £ 0,0 0,6 £ 0,1

IHaeKc cniBBiAHOWEHHA NiMdouunTiB | eo3nHodinis
Index of lymphocyte to eosinophil ratio

Monoai wypu 17,8 2,9 55,5 + 7,7* 36,1 = 10,4*
Young animals

Crapi wypwu

# # #
Aged animals 9,2 £1,2 12,2 + 4,2 15,1 + 2,9*

IHaeKc 3cyBy nenkouuTis
Leukocyte shift index

Monoai wiypu 0,5 + 0,0 0,3 + 0,0 0,5 + 0,0
Young animals
Crapi wypu # *
aHII? Aged animals 0.8 £ 0.1 1,1+ 0,0 0,5 £ 0,1

IIpooosoicennsa Tabnuyi 2 na cmopinyi 209 / Continuation of Table 2 on page 209
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aHIIT? Ipooosaicenns Tabnuyi 2 / Table 2 to be continued

YMOBM €KCNEPUMEHTY
Experimental conditions
Fpynu TBapuH
Group of animals KoHTponb [ecuHxpoHo3 [ecuHxpoHo3 + 3KC
Control Desynchronosis Dsynchronosis + WBC
IHaekc apanTauii Mapkasi
Garkavi adaptation index
Monoai wwypu 2,6 £0,2 5,0 + 0,8* 3,5 £ 0,6
Young animals
Crapi wypwu #
Aged animals 24 07 1.2 £0.1% 34+15
JeiikoumnTapHuii iHAEKC
Leukocyte index
Monoai wypu 2,5 £ 0,2 3,3 £ 0,4* 2,4 £0,3
Young animals
Crapi wypu #
Aged animals 24 +06 1.0 £0.1% 24 +05
TekouuTapHuii iHaekc iHTokcukauii Kanbd-Kanida
Leukocyte index of intoxication by Kalf-Kaliph
Monoai wypu 0,1 +0,0 0,2 +0,0 0,1 +0,0
Young animals
Crapi wypw 0,1 + 0,0 0,2 + 0,1 0,1 +0,0
Aged animals
IHaEKC iIMyHOPEAKTUBHOCTI
Index of immune reactivity
Monoai wypu 59,5 + 5,8 59,0 + 6,3 21,2 + 3,1*
Young animals
Crapi wypwn # 4 .
Aged animals 31,9 = 5,6 31,1 £ 9,2 16,4 + 3,6
IHOEKC peaKTMBHOI BiANOBIAI HEMTPOdIniB
Neutrophil reactive response index
Monoai wwypu 0,3 + 0,1 1,3 + 0,2% 1,1  0,3*
Young animals
Crapi u.!ypm 0,3 + 0,1 0,3 £ 0,1 2,3 £ 0,9*
Aged animals

MpUMITKN: *— BiAMIHHOCTI 3Ha4yLLi NOPIBHAHO 3 KOHTPONbHMMM MOKa3HWKaMK LLypIiB BiANOBIAHOMO BiKy; # — nopiBHSAHO

3 monogumu wypamu, p < 0,05

Notes: * — differences are significant compared to the control of corresponding age, # — compared to young animals,

p <0.05

HS IMYHOpPEaKTUBHOCTI Ta aKTHBAIIO 3alabHOTO
mporecy. JleranpHimmi anami3 BikoBux 3MmiH 1JII
IIypiB HaJITAaHUH B HAIIIH monepenHii myomikarii [8].

3a MEeCHMHXPOHO3y Yy MOJOAMX IIypiB CIIOCTEPi-
Tal TIepeBaKaHHS Y KPOBi Monoaux ¢GhopM KIIITHH
1 KOMIIOHEHTIB MakpodarajibHOi CHCTEMH, aKTHBa-
IiF0 TYMOPAJIBHOI JIAHKH IMYHHOI CUCTEMH, ayTo- Ta
SHJIOTCHHY 1HTOKCHKAI[if0, MPHCKOPEHHS TIPOIIECIB
TIIEPYyTAUBOCTI HETAWHOTO THITY, IiABUIICHHS 1H-
nexcy apanrarii [apkaBi. Y crapux TBapwH, Ha
BiIMIHY BiJl MOJOAWX, BiJ3BHAYANU 1HQEKIIHHY
IHTOKCUKAI[IIO, TIePEeBaXaHHS KIITHUHHOI JIAaHKU
IMyHITeTy, 3HIKCHHS ajeprizawii 1 ajanrauii opra-
Hi3My (Taom. 2).

Crnig 3a3HaYuTH, MO0 y MOJIOAUX TBAPHH Ili€l
rpynu iHAeKC amanTarii ['apkaBi Ta iHAEKC saep-
HOTO 3CYBYy 30UIBIIYBajiuCs, a 1HACKC 3CyBY JIeH-
KOIIUTIB MaB TEHIEHINI I0 3HIKEHHA. OCKUIBKH
ITIIBUIIEHHS 1HAEKCY 3CYBY JICHKOITUTIB CBITYUTH
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young forms of cells in blood smears indicates
the activation of hematopoietic processes. Such
changes may indicate a certain positive effect
of preventive WBC application.

Changes in the ILIs in aged rats compared to
young rats (Table 2) indicate activation of the
effector link of immunity and hypersensitivity pro-
cesses, predominance of non-specific defence
cells (neutrophils) and their immature forms, as
well as decrease in immune reactivity and ac-
tivation of the inflammation. More detailed ana-
lysis of age-related changes in ILIs of rats is pro-
vided in our previous report [8].

Under desynchronosis in young rats, there is
a predominance of young forms of cells and
components of the macrophage system in the
blood, activation of the humoral link of the im-
mune system, auto- and endogenous intoxication,
acceleration of immediate-type hypersensitivity pro-
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PO AaKTHUBALIIO 3alajeHHs 1 MOPYLIEHHS IMYyHO-
pEaKTUBHOCTI, TOOTO (PYyHKLIOHATBHOI AKTHBHOCTI
YMHHUKIB 1 MEXaHi3MiB HecrenudiyHoro Ta imyH-
HOTO CIHEHU(IYHOTO 3aXUCTY, a 301IbIICHHS 1HICK-
Cy SIEPHOIO 3CYyBYy — IPO CTUMYJALIIO JieHKornoe-
THYHOI (YHKIIi KiCTKOBOTO MO3KY, TO CKIIaa€ThCS
BpaXCHHS, IO TEBHI JTAHKW IMYHHOI CHCTEMH BH-
SBUJIMCSA CTIMKMMHU JIO0 PO3BUTKY JECHUHXPOHO3Y
Y MOJIOAMX TBapHUH.

[IpeBentuBHa 3KC mpuBoguna y TBapuH 000X
BIKOBHX TpyN 1O IEpeBayKaHHS y KPOBI MOJIOIWX
¢dopM HEHTpodiNiB, 3HMKECHHSI IMyHOPEAKTHBHOCTI,
akTHBalii e(peKTOPHOI JaHKH IMYHOJOTiYHOTO MpO-
necy ta MakpogaranbHoi cuctemu. Crif 3a3Ha4HTH,
110 3a iHiniamii JeCMHXPOHO3y Ha T i1H €Kwii Kop-
JIOBO{ KpPOBI JIOMWHU y TBapWUH 000X BIKOBUX TPYII
3HIDKYETBCS 1HIAEKC ajeprizamii, y 6-MicIIyHuX —
301IBINYETHCSA KUIBKICTH MOJOAUX (OPM HEHTpO-
(biniB y KpOBI, IO CBIIYUTE TIPO CTUMYJIAIIIIO JICHKO-
noesy. Y crapux LIypiB 3a IIUX YMOB aKTHBY€TbCS
MakpodaraibHa cuctema [9].

Makpodaru OepyTh yd4acTb SK B AKTHBHOMY
(arouuTosi, Tak ¥ iIMyHOJIOTIYHOMY pPO3Ii3HABaHHI
Ta mpexacTaBieHHi aHTUreHiB T-mimdonuram. Kpim
TOTO, y MOJONMX IMypiB BimOyBajacs axTHUBALis
MPOIIECiB TiNEepPYyTIMBOCTI YIOBUIBHEHOTO, a y CTa-
pUX — HerailHOrO THIy Ta 3HIKCHHS/MiIBHU-
IICHHS PEaKTUBHOI BIAMOBIAI HEHTpOdLTB Bij-
MOBiTHO BiKy (Tabn. 2). Y crapux IIypiB TaKoX
3HIDKYBABCSI 1HIACKC 3CYBY JICHKOIWTIB, IO, SIK BiJl-
3HauaJIy BUILE, € TIO3UTUBHUM.

OcoOMMBOCTI BIJMIOBIII JICHKOITUTAPHOI JIAHKH
KpOBI MOJIOAMX 1 CTapHX IIypiB Ha OKPEMHHA BIUIHB
3KC y xpiokamepi 3a —120°C omnmcani Hamu pa-
Hime [10].

OTxe, aHali3 OTPUMaHHUX PE3YJbTaTiB J03BOJIMB
BU3HAYUTH 32 3MIHOIO JICHKOIIMTAPHUX ITOKAa3HHKIB
KpOBI Yy MOJIOAMX 1 CTapuX WIypiB IE€BHI O3HAKH
no3uTuBHOro BIIMBY npeBeHTHBHOI 3KC mpu po-
3BUTKY JAE€CHHXPOHO3Y. Y IOJAJBIIOMY IUIaHY€EThCS
BUBUYEHHS IIPEBEHTHBHOTO KOMOIHOBAaHOIO BIUIMBY
3KC Ta iH’ex11ii KOp0BOi KPOBI Ha OPTaHi3M IIypiB
PI3HOTO BIKY 32 iHIiMiamii JeCHHXPOHO3Y.

BucHoBkH

1. IHiniamist 1eCMHXPOHO3Y Ha TIi MPEBEHTHBHOL
ongHopaszoBoi 3KC 3a temneparypu —120°C cnpuse
BimHOBNeHHIO 3KJI y Monomux TBapuH, a TAaKOXK Bij-
HOBJICHHIO KiNBKOCTI JNiM(QOUUTIB Ta €03uHO(DINTIB,
301IBLICHHIO KIJIBKOCTI MOHOLMTIB Y KpOBI LIypiB
000X BIKOBUX TpYII.

2. 3miam Il mokazamm, mo mpeBertnBHa 3KC
y TBapWH 000X BIKOBHX TPyIl NPHUBOIUTH JO TIE-
peBakaHHS y KpoOBI Monomux (opMm HEHTpodimis,
3HIKCHHA IMYHOPECAKTHUBHOCTI, aKTHBaIii edek-
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cesses, and an increase in the Garkavi adaptation
index. In aged animals, in contrast to young animals,
infectious intoxication, predominance of the cel-
lular link of immunity, reduction of allergy and
adaptation of the body were noted (Table 2).

It should be noted that in young animals under
desynchronosis, the Garkavi adaptation index and
the nuclear shift index increased, while the leuko-
cyte shift index tended to decrease. Since an in-
crease in the leukocyte shift index indicates the
activation of inflammation and impaired immune
reactivity, namely, the functional activity of factors
and mechanisms of non-specific and immune spe-
cific protection, and an increase in the nuclear
shift index indicates stimulation of the leukopoietic
function of the bone marrow, it seems that certain
links of the immune system were resistant to
the desynchronosis development in young ani-
mals.

In animals of both age groups, preventive WBC
led to the predominance of young forms of neutro-
phils in the blood, a decrease in immunore-
activity, activation of the effector link of the
immunological process and the macrophage system.
It should be noted that when desynchronosis is
initiated against the background of the injection
of human umbilical cord blood, the allergy index
decreases in animals of both age groups, and in
6-month-old animals, the number of young forms
of neutrophils in the blood increases, which in-
dicates stimulation of leukopoiesis. In aged rats,
under these conditions, the macrophage system
is activated [9].

Macrophages participate in active phagocytosis
and immunological recognition as well as the
presentation of antigens to T-lymphocytes. In ad-
dition, the processes of delayed and immediate
hypersensitivity were activated in young and aged
rats, respectively, as well as a decrease/increase
in the reactive response of neutrophils, according
to age were found (Table 2). The leukocyte shift
index also decreased in aged rats, which, as noted
above, is positive.

Features of the response of the blood leukocyte
of young and aged rats to an effect of the WBC
in a cryochamber at —120°C have been studied
previously [10].

In conclusion, the analysis of the results obtained
made it possible to determine certain signs of
a positive effect of the preventive WBC appli-
cation in the development of desynchronosis by
changing blood leukocyte indices in young and
aged rats. Future research will be aimed at clarifying
the effect of the preventive combined action of
the WBC and umbilical cord blood injection on
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TOPHOI JIAHKH IMYHOJIOTIYHOTO TIPOLIECY Ta MaKpo-
¢aranpHOi cucTemMH. Y MOIOAMX LIypiB BiA3HAa-
YaeThCsl TMEpeBaKaHHA MPOLECIB TilEPUyTIUBOCTI
YIOBUIBHEHOTO, a y CTapuX — HETralHOTO THITY,
a TakoX 3HIKEHHS ab0 MiABUINCHHS PEaKTHBHOI
BIATIOBIII HEHTPO(D1TIB BIAMIOBIAHO BIKY.

Aemopu  8ucnosnowms noosKy JaiKapr euuoi

kameeopii JI.M. Ilipooxenko 3a KOHCYIbMAMueHy
i MemooOuuHy 00nomoz)y.
Poboma euxonana 6 pamxax HJIP 3a memoro
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desynchronosis initiation in rats of various ages.

Conclusions

1. The initiation of desynchronosis after a
single preventive WBC at a temperature of —120°C
contributes to the restoration of TLC level in young
animals, as well as promotes the restoration in the
number of lymphocytes and eosinophils, as well as
increases the one of monocytes in the blood of rats
of both age groups.

2. The changes in the ILIs indicated that preven-
tive WBC application in animals of both age groups
leads to a predominance of young forms of neutro-
phils in the blood, a decrease in immunoreactivity,
and activation of the effector link of the immuno-
logical process as well as the macrophage system.
There is a predominance of delayed hypersen-
sitivity processes in young rats and immediate type
in aged rats, as well as a decrease or increase in
the reactive response of neutrophils according to age.
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