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Edexru kopmoBoi kposi (KK) Ta i KOMITOHEHTIB,
30KpeMa CTOBOYPOBHX 1 SIIPOBMICHUX KIITHH, pe-
TENILHO BUBYAIOTHCSI i BUKOPUCTOBYIOTHCS JUIT KOPEK-
il HU3KU MATONOTIYHUX CTaHiB. AHami3 MOMyJISLii-
Horo cknamy CD45*-KIiTHH KOPIOBOi KPOBi JHOMUHH
nokazaB, mo CD34"-x1iTHHH, a TakoXK JIMQOIUTH i
MOHOITUTH JIEMOHCTPYIOTh BHUCOKHH piBEeHb 30epeike-
HOCTI 1 JKUTTE3JATHOCTI TICIsA PO3MOPOXKYBaHHS [2].
OpHak OUTBIIICTH BIAMOBIMHUX peakIiii opraHizMy
monuHu 1 TBapuH Ha BBenmeHHS KK (sx kceHo-, Tak
AJIOTIOXO/KEHHS) JIOTENep HE BHU3HAYCHO, OCOOIHBO
3 ypaxyBaHHSM BIKOBHX BiIMiHHOCTeW. Bimomo, 1o
3MiHa CIIBBIJIHOIIEHHS JIEHKOIMTIB KPOBI € 3Hauy-
MM MapKepoM cTaHy oprani3zmy. [loBHorinHe (i3io-
JoriyHe (YHKIIOHYBaHHS JICHKOIMTIB 3abe3reuye
miATpUMKY iMyHHOTO ToMeocTasy [1, 3]. Tomy meroro
pobotu Oyno Bu3HaueHHS e(eKTiB BHYTPIIIHLOYCPEB-
HOTO BBEJICHHS SIPOBMICHUX KIIITWUH KOPAOBOi KPOBI
(AABK KK) mronviHM Ha JIGWKOUMTApHI TOKAa3HUKH Y
THTAaKTHUX MOJIOJIUX 1 CTApUX HIYPIB.

ExcnieppuMeHTH JO3BOJICHI KOMITETOM 3 Oi0€THUKH
IHCTHTYTY Ta Y3rOmKEHI 3 OCHOBHUMH HOJOKCHHSIMH
3akony Ykpainu «IIpo 3aXuCT TBapHH BiJ dKOPCTOKO-
ro noBomkeHHs (Ne3447-1V Bix 21.02.2006) ta «Es-
POIEHCHKOI KOHBEHIIT PO 3aXUCT XPeOCTHUX TBAPHH,
SIKI BUKOPHCTOBYIOTBCS U CKCIICPUMEHTAIBHHUX Ta
iHmux HaykoBux wmiiei» (CrpacOypr, 1986). Pobory
MPOBOJAMIN Ha Monoaux (6—7 wicsiiB) i crapux (18—
20 MicsAmiB) camIsix OUIMX Oe3MOPOTHUX HIYPIB, SKUX
"IHcTUTYT NpoGnem kpiobionorii i kpiomeanumHn HAH Ykpainu, m. Xap-
|2<II(BHI'I «JToboTnHCbKa Micbka nikapHsa» JIMXO, m. o6otuH, Ykpaina
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The impacts of cord blood (CB) and its components,
in particular stem and nucleated cells, are being
thoroughly studied and used to compensate a number
of pathological conditions. Analysis of population
composition of CD45*-cells of human cord blood
revealed the CD34*-cells, as well as lymphocytes and
monocytes to have the high survival and viability levels
after thawing [2]. But so far, most of the responses of
human and animal body to CB administration (both
of xeno- and allogeneic origin), especially bearing in
mind the age differences, have still remained unclear.
A change in blood leukocyte ratio is known to be a re-
liable marker of body’s state. An appropriate phy-
siological functioning of leukocytes ensures the
maintenance of immune homeostasis [1, 3]. Therefore,
this study was aimed to determine the effects of
intraperitoneally injection of human cord blood nuc-
leated cells (CB NCs) on leukocyte indices in intact
young and aged rats.

Experiments were approved by the Bioethics Com-
mittee of the Institute for Problems of Cryobiology
and Cryomedicine of the NAS of Ukraine 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 European Convention for
the Protection of Vertebrate Animals Used for Ex-
perimental and Other Scientific Purposes’ (Stras-
burg, 1986). The research was carried out in young (6—
7-month-old) and aged (18-20-month-old) white out-
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70 TOYaTKy EKCIIEPUMEHTY YTPHUMYBAIH Yy CTaHIApT-
HUX yYMOBax BiBapito. KibKiCHO-SKiCHY OIIIHKY THIIiB
JICHKOIIUTIB 3/11HCHIOBAIM B Ma3KaX KpoBi, 00poOIeHuX
¢ikcaropom Maii-I'pronBanbnaa («MiniMeny», Pocis) i
3a0apBIICHUX TeMaroJoriyHnM OapBHHKOM (3a Poma-
HOBCHKUM) («MiHiMeny), paxysanu mo 100-200 kitua
Yy KOO)KHOMY. 3aralibHy KiJIbKiCTh JICUKOITUTIB OI[iHFOBAIH
B kKamepi [opsieBa. Po3paxoByBanu iHTErpasibHi JICHKO-
mutapHi iHnexcu (IJII) (Tabmuigt), siki peTenbHO OmH-
cani panime [4-6]. Y excniepuMeHTaX BHKOPHCTOBY-
BajM KpiokoHcepBoBaHy cycrnensito IBK KK monnau
B ayTOJIOTIYHIM TUIa3Mi 3 KOHIICHTPAIIi€l0 CTOBOYPOBHX
CD34*-xmitun 2,4 x 10° [2]. JlekoHcepBOBaHHU# mperna-
par BBOAWIM HIypaM OJHOPA30BO BHYTPIIIHHOYEPEBHO
B 1,0 M1 ayTosmoriunoi miasmu y x03i 1,0 X 105 CD34%/kr
MacH TBapuHU. Yepes 7 mib micins i1’ €KIil TBAPUH JIeKa-
MITYBaJIU 1 MPOBOAMIM 3a0ip KPOBI OTHOYACHO 3 (par-
MEHTaMU TKaHUH JUT 010XiMIYHUAX, MOP(OIOTIYHUX Ta
IHIIUX TOCIIIKCHB.

TBapuH KO)KHOTO BIKY PO3JUTHIN HA €KCIEPHMEH-
TaJbHI TPYIU: IHTAKTHUHA KOHTPOIb Ta MIiCIsI BBEICHHS
SIBK KK.

CraructuuHy 0OpOOKy pe3ylbTaTiB  IMPOBOIUIN
32 METOAOM HemapaMeTpHyHOi crarucTuku Kpycka-
na-Bomtica 3 BHKOPUCTaHHAM IMPOTpaMHOTO 3a0e3rie-
yenHs Statistica 6.0 (MatStat Inc., CIIIA).

AHaJi3 OTpUMaHKUX PE3yJbTaTIB IMOKa3aB, IO MiCs
in’ekmii ABK KK y monomux miypiB 3arajibHa KiJb-
KiCTh JICHKOIIMTIB Oyna MiABUIIEHO (TOOTO dYepes
7 nid 30epiraBcs JIGHKOIIMTO3) HA BIAMIHY BiJl CTapHux
TBapHH. KiNbKICHO-IKICHI CIIBBIHOIIEHHS THITIB JICHKO-
[UTIB Y 000X BIKOBUX IpyIax 3MiHIOBAIUCS OIHOCIIPS-
MOBaHO: BIJICOTOK MANTAYKOSICPHUX HEUTPOQLIiB Ta
niM¢poruTiB 30ipLIyBaBCs (Y CTapuX HIypiB Oyia TiTb-
KM TEHJICHIis1), CETMEHTOSICPHUX Ta €O3WHODIIIB —
3HHXKYBABCSI, MOHOITUTIB — HE 3MiHIOBaBCs (TaOIHIIS).
Kpim Toro, micisa Beenenns SIBK KK y ma3zkax kposi
MOJIOJIMX TIypiB CIIOCTepiramucs ONacTHI KIITHHU
(1:200), a y crapux nrypis — miesorut (1:100) ta roHi
kit (1:100).

30UIBIICHHS YaCTKU MANTHYKOSICPHUX HEHTPOQiIiB
i mosiBa y Ma3kax KpoBi IOHUX ()OpM JICHKOIUTIB Ha
TN JIGHKOIIMTO3Y CBIYaTh MPO PEreHEPaTUBHUN 3CYB
JeHKoIUTapHOI (POPMYITH, IO BKA3y€ HA CTHMYJISIIIO
Miesornoe3sy. 3CyB JISHKONUTApHOT (POPMYITH BITiIBO MOXKE
TaKOK BiOOpaXkaTW THUMYACOBHH ucOallaHC KIIITHH
1 BUHHMKATHU ITICJIs IIEBHUX HaBaHTa)KE€Hb, TOOTO INICIIA
BIUIMBY CHJIO- Ta E€K30TeHHUX (HakTOpiB (HAmpHUKIAl,
BenenHs SIBK KK). HasBaicts y kpoBi HenubepeH-
MIAOBAaHUX OJACTHUX KIITHH € O3HAKOK aKTUBalll
(dbyHKIIH KicTKOBOTO MO3KY [1, 3].

3MEHIICHHS BIJICOTKA CETMEHTOSJICPHUX HEHTpO-
¢bUTiB y KPOBi MOXKe OyTH HACHiIKOM HEUTpOIICHIH, SKi
MOB’s13aHi 3 MIrpalier0o HEWTpOQiNiB y TKaHWHI, a0o
PO3BHUTKY TaTONOrii. 30IIbIICHHS YacTKU JIIM(OIHTIB
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bred male rats, prior to experiment housed in animal
facility. Leukocyte types were quantitatively and
qualitatively evaluated in blood smears fixed with
May-Grunwald solution (MiniMed, Russia) and stained
with hematological dye (according to Romanovsky)
(MiniMed), by counting 100-200 cells in each sample.
The total leukocyte number was measured in Goryaev
chamber. The integral leukocyte indices (ILIs) (Table),
that we described previously [4, 5, 7], were calculated.
A cryopreserved suspension of human CB NCs in auto-
logous plasma with the stem CD34" cell concentra-
tion of 2.4 x 10° [2] was used in the experiment. The
warmed preparation was injected to rats once intrape-
ritoneally in 1.0 ml of autologous plasma at a dose
of 1.0 x 10° CD34/kg of body weight. In 7 days after
injection, the animals were decapitated, blood samples
and tissue fragments were taken for biochemical,
morphological and other studies.

Animals of each age were divided into the follo-
wing experimental groups: intact control and that
after CB NCs administration. The obtained results
were statistically processed using the non-parametric
Kruskal-Wallis statistic method with Statistica 6.0
software (MatStat Inc., USA).

The analysis of findings revealed the total leuko-
cyte count to be increased in young rats after CB NCs
injection (i. e. the leukocytosis persisted in 7 days),
in contrast to the aged animals. Quantitative and
qualitative ratios of leukocyte types in both age
groups changed in one way: the percentage of band
neutrophils and lymphocytes increased (only a ten-
dency in aged rats), that of segmented ones and eosi-
nophils decreased, and the percentage of monocytes
remained unchanged (Table). In addition, following
CB NCs injection, the blast cells (1:200) were found
in blood smears of young rats, but myelocytes (1:100)
and immature cells (1:100) were observed in aged
ones.

An elevated band neutrophil count and appearance
of immature leukocytes in blood smears together with
leukocytosis testify to a regenerative shift of leu-
kocyte formula, thereby indicating the myelopoie-
sis stimulation. A left shift of leukocyte formula may
also suggest a temporary cell imbalance, appearing
after certain loads, i. e. after exposure to endo- and
exogenous factors (e. g. CB NCs administration). The
presence of undifferentiated blast cells in blood tes-
tifies to the activation of bone marrow functions [1, 3].

Decreased percentage of segmented neutrophils in
blood may be due to neutropeniae, associated either
with neutrophil migration into tissues or pathology
development. Increased lymphocyte count is related
to an intensive proliferation of lymphoid cells during
specific immunity development. Eosinopenia may sug-
gest a decrease in body’s resistance [1, 3].
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Bnnue iH’ ekuii KpioKOHCEPBOBAHMX SIAPOBMICHUX KNiTUH KOPAOBOT KPOBi MIOAMHUN Ha NTENKOLMTAPHI MOKa3HMKN KPOBI
y Monoaux i ctapux wypis (M = SE)

Impact of injection of cryopreserved human cord blood nucleated cells on blood leukocyte indices

in young and aged rats (M + SE)

Bik, micAui
Age, months
JelikounTapHi NOKasHUKK
- 6 18
Leukocyte indices
KoHTponb (n=15) ABK (n =5) KoHTponb (n=8) ABK (n=5)
Control (n = 15) NCs (n = b) Control (n = 8) NCs (n = 5)
N 9
Saraneha kinekicte, 10%/n 6,5 = 0,09 12,5 + 0,29% 7,3 £ 0,35 7,75 + 0,43
Total number, 109%/1
Tunu neiikoumnTis, %
Types of leukocytes, %
Manu-konnepHi 1,93 + 0,42 5,5 + 0,29* 2,5+ 0,5 5,2 + 1,03*
Band
c .
CTMEHTORACPH! 27,07 + 1,53 17,7 + 2,6* 32,62 + 1,99 26,5 + 2,9*
Segmented
Nimdouuntn
65,63 + 1,34 74,75 + 3,06* 56,25 + 4,81 63,6 + 2,33
Lymphocytes
EosiHoginu
. ) 3,63 £ 0,72 1,25 + 0,25* 6,86 + 0,75 1,0 £ 0,0*
Eosinophils
MowouuTw 1,27 + 0,2 1,6 0,29 2,37 + 0,37 2,0 + 0,41
Monocytes
IHTerpanbHi nerMkouuTapHi iHOEKCU
Integral leukocyte indices
Ikaexc ARepHoro 3cysy 0,06 + 0,0 0,45 + 0,06* 0,21 + 0,06 0,29 + 0,06
Nuclear shift index
NefikounTaphui inaekc 2,54 = 0,22 3,562 £ 0,52* 2,37 £ 0,6 1,91 + 0,07
Leukocyte index
ﬂeI/IKOLlMTapHV.M IHI:leKC'IHTOT(CVIr(aLlII Kanbtb»K.amd)a 0,13 = 0,02 0,15 = 0,01 0,12 = 0,03 0,33 = 0,02
Leukocyte index of intoxication by Kalf-Kaliph
IkaeKc scysy newkouuTia 0,49 + 0,03 0,32 + 0,05* 0,8 £ 0,15 0,51 + 0,04*
Leukocyte shift index
i . -
M OLMTPHO-TPAHYNIOUMTAPHMiA iHACKC 20,09 + 1,3 33,32 + 5,28* 16,38 + 3,72 18,71 + 1,77
Lymphocyte-granulocyte index
| L o . .
HOEKC CI'IIBBIﬂHOLLIeHHﬂ.HeVITpOCbIﬂIB i HIMd).OLlI/ITIB 0,43 + 0,04 0,31 + 0,05* 071 + 0,15 05 + 0,05
Index of neutrophil to lymphocyte ratio
IHAGKC CniBBIAHOIEHHA nimcboumTis | eoauHodinia 17,83 + 2,89 64,83 + 13,14* 9,21 + 1,24 63,5 + 2,33*
Index of lymphocyte to eosinophil ratio
IHaeKc cniBBiAHOLLEHHA .Hempodnms i MOI-.|0L|VITIB 23,6 « 2.4 15,75 + 1,36* 20,6 + 5,72 17,92 + 3,56
Index of neutrophil to monocyte ratio
IHOeKc cniBBigHOLLEHHA NiMdouUTIB i MOH(?LIVITiB 54,2 + 1,9 58,37 = 13,07 28,48 = 5.5 37,8 + 10,48
Index of lymphocyte to monocyte ratio
Inaewc aneprisaui 3,9 + 0,45 4,27 + 0,45 4,41 = 0,99 2,52 + 0,24*
Index of allergization
lwnexc anantauil Fapkasi 2,57 + 0,22 4,82 + 1,07 2,44 + 0,75 2,51 + 0,07
Index of adaptation by Garkavi
| . .
HAGKC IMYHOPBAKTVEHOCTI 59,5 + 5,82 58,25 + 13,14 31,92 + 5,56 38,37 + 10,64
Index of immune reactivity

MpumiTka: * — BiAMIHHOCTI 3Ha4yLLi MOPIBHSHO 3 KOHTPOJSILHOK IPYMO0 BiANOBIAHOIO BiKy, p < 0,05.
Note: *— differences are significant if compared with the control of corresponding age, p < 0,05.
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OB’ SI3YIOTh 3 1HTEHCHUBHOKO Tipoutideparriero mimMdoin-
HUX KJITHH Y TIPOIIeCi PO3BUTKY CIIEIU(IYHOrO iMyHi-
tety. Eo3uHOmeHiss MOXe BKa3yBaTH Ha 3HIDKCHHS
PE3UCTEHTHOCTI opranizmy [ 1, 3].

3a nonomororo 111, sxi € BHCOKOIH(GOPMATHBHUMHU
JIarHOCTHYHO-TIPOTHOCTUIHUMH MTOKa3HUKAMH, MOXKHA
BH3HA4YaTH (PYyHKIIOHANBHY AKTHBHICTH 0ararhboxX Ja-
HOK iMyHHOI cuctemu [4-6]. Po3paxynoxk 1J1I mokasas,
mo BeeaeHHs SIBK KK monomum mrypam mocriroBaio
TYMOpaJIbHUH IMyHITET (IiJBHILNEHHS JIEHKOIMTapHO-
ro iHAeKCy) Ta iHpEKIiiHY IHTOKCHKAIito (TiIBUIICH-
HS JTIM(OIUTAPHO-TPAHYJIOLNUTAPHOTO 1HACKCY), a Ta-
KOX 30ibIIyBasio BMICT Mojoaux (popMm HEUTpodimiB
(MOBUIICHHS 1HIEKCY SICPHOTO 3CYBY). Y CTapux
IIypiB BiJ3Ha4Yasu 30UIBIICHHS PiBHS €HIOTCHHOI iH-
TOKCHKAIii (MiJBUINEHHS JICUKOIIUTAPHOTO 1HIEKCY
IHTOKCHKAIIIT) Ta 3HIKEHHs 1HIEKCY aneprizamii (Tad-
JIUTIS).

VY mrypiB 060x BikoBux rpym in’ekmii ABK KK min-
CUITIOBAJIM aKTUBHICTh KIIITHH CHEIU(IYHOTO 3aXHCTY
(3HIKEHHS 1HICKCY CHIBBIJIHOIICHHS HeHTpodiiiB
i JMMQOIWTIB), CIPHIM AKTUBAIli MPOLECIB Timep-
YyTIMBOCTI HEralHoro THIy (IMiABUINEHHS 1HICKCY
CIiBBiTHOIICHHS JTIM(OUUTIB 1 €03MHO(IIB) Ta 3HHU-
YKCHHIO 1HIIEKCY 3CYBY JieHKonuTiB. OCTaHHE € TIO3UTHB-
HUM (HaKTOpOM, OCKIJIbKHM MIJBUINEHHS 1HICKCY 3CYBY
JICHKOIUTIB CBITYMTH MPO aKTHBHHUW 3allaJIbHUN TPO-
[lec Ta MOpyUIeHHs iMyHopeakTUBHOCTI. KpiMm Toro, 32
iHJEKCOM CITIBBIJHOIICHHS JIM(OIKUTIB i MOHOIIHUTIB,
mo BimoOpaxkae B3aEMOBITHOIICHHS a(eKTOPHOI 1
€(pEKTOPHOI JTAHOK IMYHOJIOTIYHOTO MPOIECy, TBAPUH
000X BIKOBHX TPYIl MOXKHA OyJ0 PO3MONLIMTH Ha Mij-
TPYIU 3 HOPMAaJBHUM (KOHTPOJIBHHM) 1 BHCOKHM iH-
JICKCOM, TOOTO Y YaCTHHH TBapHH Micist BBeneHHs SIBK
KK nepeBakany KOMIIOHEHTH MakpodaraibHOi CUCTe-
MH. IMyHOpPEaKTUBHICTD 3a IIMX yYMOB IIiIBUIIyBaiacs
Yy YaCTHHH SK MOJIOJIUX, TaK 1 CTapux mrypiB (miarpy-
I TBapHWH i3 BUCOKUM 3HAYCHHSM IHICKCY iIMyHOpEaK-
THUBHOCTI) (TaOIHUII).

3a yMOB (bi310JIOTIYHOTO CTApiHHS TWHAMIKA JISHKO-
OUTAPHUX MMOKA3HUKIB MAa€ HACTYITHI 0COOMUBOCTI [4]:
3 12-mics9HOTO BiKy Yy IIYpiB HiJBHIIY€EThCS 3arajibHa
KUTBKICTh JICHKOIUTIB (JIeHKOIHTO3), 3 18-Mics4HOrO
BiKy — 30UIBIIYIOTbCS YacTKH HEHTpO(iNiB, €03MHO-
(bUTIB | MOHOIIMTIB 1 3MEHIITYETHCS BMICT JIIM(OIIHTIB.
3a crapinns TBapuH 3minu LJII Bka3yroTh Ha 301LIbIICH-
H (3 18-micsuHOTO BiKy) iH(EKIIHHOI IHTOKCHUKAIi
1 3aMaJIbHOTO TIPOIIECY, aKTUBAIlI0 e(EKTOPHOI Ta KITi-
THHHOI JIAaHOK IMYHITETy, TepeBa)kaHHsS KIIITHH Hec-
nenudiqHoro 3axucty (HeHTpodimiB) ¥ IXHIX He3pi-
mux (opM, TOCWICHHS TIPOIECIB TiNepUyTIUBOCTI
YIOBUILHEHOTO THITy, 3HWKCHHS IMYHOpPEAKTUBHOCTI
Ta piBHA ajanTarii oprasismy [4].

3MiHU HOPMAJIBHOTO (DYHKI[IOHYBaHHS IMyHHOI CHC-
TEMH SK 32 CTapiHHS OpPraHi3My, TaK i y BiANOBiIb HA
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Functional activity of many components of im-
mune system can be determined using the ILIs, that are
the highly informative diagnostic and prognostic in-
dices [4, 5, 7]. The ILIs calculation showed the
enhancement of a humoral immunity (increased leu-
kocyte index) and infectious intoxication (elevated
lymphocyte-granulocyte index) after CB NCs administ-
ration to young rats, as well as a rise of immature
neutrophil count (augmented nuclear shift index).
Aged rats demonstrated an increased level of endo-
genous intoxication (elevated leukocyte index of
intoxication) and a reduced index of allergization
(Table).

In rats of both age groups, the CB NCs injec-
tion enhanced the activity of specific immune
cells (reduced index of neutrophil to lymphocyte
ratio), ensured the activation of immediate type
hypersensitivity (elevated index of lymphocyte to
eosinophil ratio) and decreased the leukocyte shift
index. The latter was a positive sign, since a rise of
leukocyte shift index testified to an active inflamma-
tion and immune reactivity disorder. In addition, ac-
cording to the index of lymphocyte to monocyte ratio,
reflecting the relationship between the affector and
effector components of immunological process, the
animals of both age groups could be divided into the
subgroups with a normal (control) and high index, i. e.
the components of macrophage system were predomi-
nant in some animals after CB NCs administration.
Under these conditions, the immune reactivity increased
in some young and aged rats (subgroups of animals
with a high immune reactivity index) (Table).

During physiological aging, the dynamics of leuko-
cyte parameters has the following features [5]: the
total leukocyte count (leukocytosis) increases in rats
starting from a 12-month age, and the augmentation
of neutrophil, eosinophil and monocyte counts and
a decrease in lymphocyte one occur from the age of
18 months. During animal aging, the changes in ILIs
indicate the enhancement (from the 18-month age) of
infectious intoxication and inflammation, activation
of effector and cell immunity, the predominance of
nonspecific immune cells (neutrophils) and their
immature forms, intensification of delayed-type hyper-
sensitivity, a decrease in immune reactivity and body’s
adaptation level [5].

Changes in normal functioning of immune system
both during body’s aging and in response to any im-
pacts (in particular, CB NCs administration in our
experiments) can occur in different directions, na-
mely either a decrease/enhancement of activity or
disagreement of its various links and structural com-
ponents [6].

Thus, the administration of cryopreserved human
CB NCs to young and aged rats has both age-depen-
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Oynb-siki BruBH (30kpema, BBeneHHs ABK KK y Ha-
IIMX EKCIePUMEHTAX) MOXYTh BiIOyBaTucs y pi3HHX
HanpsIMKax, a came: 3HIDKCHHS/TIOCHIICHHS aKTUBHOCTI
abo poskoopauHallis i pi3HUX JIAHOK 1 CTPYKTYPHHX
cknanoBux [7].

OTxe, BBeneHHs kpiokoHcepBoBanux IBK KK mro-
JIMHA MOJIOIUM 1 CTapUM IIypaM YHHUTH SIK 3aJeKHUN
BiJ BiKy, TaKk 1 MOAiOHHMI BIUIMB Ha IXHI JIGHKOIMTAp-
Hi MOKa3HUKU KpoBi. [0 MO3UTHBHUX e€(eKTiB MOXKHA
BiJTHECTH IMOCHJICHHS IMYHOPEAKTHBHOCTI y YaCTHHU
TBapyH, 3HWKCHHS 1HACKCY 3CYBY JICHKOLUTIB (B 000X
BIKOBHX Tpylax) Ta IHJIEKCY ajeprizamii y crapux
OIypiB, a TaKOX 3POCTaHHSI TEMONOSTHYHOI aKTHB-
HOCTI KiCTKOBOTO MO3KY, TOKa3HHKaMUM SIKOTO € 301J1b-
HICHHS KiTbKocTi Monomux (opm HeiTpodinis, Ha-
SIBHICTh y Ma3Kax KpOBi OJACTHUX KIIITUH (y MOJIOJUX
TBapyH), METaMi€JIONUTIB i MI€JOIHUTIB (y CTapux TBa-

puH).
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dent and similar effects on their blood leukocyte
counts. Positive impacts include an enhancement
of immune reactivity in some animals, a decrease
in leukocyte shift index (in both age groups) and
allergization index in aged rats, as well as a rise in
hematopoietic activity of bone marrow, characterized
by an increased number of immature neutrophils,
presence of blast cells in blood smears (in young
animals), metamyelocytes and myelocytes (in aged
ones).
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