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the electrodes for recording with the proper recorder. The device of the cryochamber
allows the maintaining of temperature in the working chamber from +20 to — 140°C in
the required time interval and allows a rhythmic cooling of the animals with an interval
of temperature recovery in the working chamber between the sessions of not less than 1
minute. During the procedure, the animals are constantly monitored through a special
window and a computer monitoring system. The performance of aerocryotherapy is
possible under the conditions of stable temperature as well as with a change in the
temperature of the cooled air in the chamber when experimental animals are there,
depending on the task. The studies carried out to date have made it possible to obtain
the findings, determining the expediency of the frequency and rhythm of the procedures.
The investigations were carried out in white rats: intact, in models of pathological
conditions. The noted results suggest the possibility and expediency of considering the
therapeutic significance of extreme cryoeffect with various multiplicities.
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BMAWNB IMEPCIVHOI INOTEPMII HA IHTErPAJIbHI NEMKOLUTAPHI
MOKA3ZHUKW Y LLIYPIB

B.B. Jlomako, J/1.M. MupoxxeHko?, O.B. lLuno

IHcTuTyT Npobaem kpiobionorii i kpiomeauLmin HAH Ykpainu, M. Xapkis,
victorial2003@list.ru, victoriaOregia@gmail.com, 1K3 «JTtob0TWHCbKa MicbKa NikapHs»,
M JltoboTUuH

Mopeai mocarHeHHS rinmoTepMii 3a [0IIOMOrolo 3aHypeHHs (iMepcii) B X0AOHY BOIY
HaOAMIKEH] 10 CTaHy IPHUPOIHOTO IIEPEOXOAOZKEHHS AIOMHH B €KCTPEMAABHUX CUTYALli-
gax. XoAoHA BOfa, 3aBAAKH BHCOKOI TEIAOIIPOBIMHOCTI, CIIPUAE LIBUAKOMY 3HUKEHHIO
Temrepatypi Tisa (TT). Bynp-aki 3miHu B opranismi B 3HauHill Mipi BimOuBaroTbCcs Ha
AKICHO-KIABKICHOMY CITiBBiTHOIIIEHHI THUIIB AEHKOINTIB, AeHKomUTapHi# opmyai (AD)
KpoBi. [IoOBHOLIHHICTE (PYHKIIIOHYBAaHHS A€HKOLUTIB HATPUMYe Di3i0AOTIUHY cTaaicTh
iIMyHHOTO TOME0CTa3y, 30KpeMa BOHH 3aAy4YaloThCH B peaaisallito peakiiiii BpoaKeHoro i
amantTuBHOrO iMyHitery. LliAb poGOTH — BUBYHTH BIAMB iMepciiinoi rinorepwmii (II) Ha
CIiBBIHOIIEHHS THUIIIB AEMKOLUTIB i AUHAMIKY AeHKOIIUTAapHUX 1HAEKCIB.

PoGora BHKOHaHA B OCIHHE-3UMOBHUI IEpiof HA CaMIEX OiAMX IIypiB (6-7 Micdlis,
180-220 1) 3 moTpuMaHHAM BCiX 6ioeTHYHHUX HOpM. TBapUH A0 IOYATKY €KCIIEPUMEHTY
MICTHAM B yMOBaXx BiBapilo IIpH IIPHPOJHOMY CBITAOBOMY PeKMMi Ha CTaHAAPTHOMY pa-
mioni ad libitum. Imepciitny rinorepwmiro (TT=27,5+0,5°C) MomeAl0BaAr 3a JOIIOMOTOIO MO-
npiKOBAHOTO TECTY «BUMYIIIEHE TIAABaHHS» B X0A0/Hi# Boi (0°C), TprBasicTh MaaBaHHS
- 5 xB. TT KOHTPOAIOBaAM €AEKTPOHHHUM TEPMOMETPOM 3a JONOMOIOI0 PEKTAABHOIO
matyuka. Ma3ok KpoBi 06pobatoBasu ¢pikcaTopom Mati-I'pronBasbna Ta dapbyBasn re-
MaTOAOTiYHHUM GapBHHUKOM (32 POMAHOBCBKUM), IiIpaxOByBaAM 3arasbHY KiABKIiCTB i
TUNU AeMKonuTiB. TakoX BH3HA4YaAU iHTeTpasbHi AetikoruTapHi ingekcu (IAI). Cratuc-
THYHY 00pOOKY IIPOBOMAY METO/IOM HellapaMeTPHUYIHOI cTaTUCTHKH Kpyckasa-Yoaaica.

Ipu IT BusBAgAu AetikonuTo3 (¢ 6,6+0,1 no 8,5+0,8 x 10°/a) Ta 3cyB AD BAiBO, 10 €
HOPMAaABHOI0 3aXHUCHOI0 PeaKlli€lo KiCTKOBOI'O MO3KY Ha IIOpa3HEHHS; [IiIBUIIEHHS KiAb-
KOCTI MOHOIIUTIB, N0ogBY NaasMaTudHux KaiTvH ([1K) (1-2:100), moaixpomaTodisbHUX (HE3-
pianx) epurporutis ([IXE) (3-5 B moai 30py). MoHomuTH 6epyTh y4acTh B yTHAi3alil 3aru-
OAMX KAITHH B MICIli 3aTIaA€HHS, JAI0UN MOXKAUBICTb TKAHUHAM pereHepyBartu. 1K (moximHi
B-aimcoruTiB) 3aaTHI K0 CHHTE3y aHTHTIA, IO CIIEIMQIYHI 0 OXHOTO €IMHOTO AHTHUIEHY,
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piske 36iabmenHs [1K cBiquuTh Ipo BUpasHy IyMOpPaAbHY iMyHHY BiIIIOBIIb, ITI0 € TOKA3HU-
KOM iMyHOPeaKTHBHOCTI OpraHi3my. ¥ HEBEAUKOI YaCTUHU AIM(POLIUTIB CIIOCTEPIraAH 1aas-
Marusaiio nuronaasmu (1), 1o € HacainkoM 36010 B pobOTi IMyHHOI CHCTEMH.

Bimomo, 110 po3paxyHok IAl 1o3BoAsi€ OIIHUTH B AUHAMII CTaH Pi3HHUX AQHOK iMyHHO{
CHCTEMH U Heclelu(iyHOI PEe3UCTEHTHOCT] OpraHi3My, He BHKOPHCTOBYIOUH CIIEIliaAbHI
METOIM MOCAIIKeHHA. AHaAI3 quHaMiku IAl BUSBUB BifICyTHICTE 3MiH 6iABINO] iX 4aCTKH,
OKpIM HigBHINEHHS iHAeKCiB amantauii Mapkasi (IAT) Ta inTokcukanii Kaabd-Kaaica
(All), a Taxkox iHAEKCY siAepHOTO 3cyBY (ISIC) (pereHepaTHBHUIH 3CyB AeHKOIUTAPHOI hop-
MYAH), 10 BH3HAYAETHCSH BiIHOIIEHHSIM ITPOIEHTHOTO BMICTY CYMH BCiX MOAOAMX HeH-
TpodiaiB 0 Ix 3piaux hopM.

Yepes 24 rop. micag [T 3araabHa KiABKICTb AEHKOIIUTIB i MOHOITUTIB IIle ITEPEBUIIyBAAA
KOHTPOABHHH piBEeHb, IOAS CETMEHTOSAEPHUX HeUTpodiaiB 3pocTasa Ha TAl 3HIZKEHHS
KiABKOCTi AiM(poniuTiB, 1110 MOXKe OyTH IOB’I3aHe 3 ITepeHAIPYKEeHHIM 3aJiTHIX (PYHKITi-
OHAABHUX CHCTEM i cTpecoM; crocrepiraau I11, ITIK (2:100), IIXE (1-3 B oai 3opy), nogBy
IOHUX KAITMH Ha TAl MiABUINEHHA NMaAUYKOAAEPHUX A€MKOLUTIB, IO NIPH A€HKOIUTO3i
CBiIYUTH IIPO IIiIBUINEHY aKTUBHICTb KiCTKOBOro Mo3Ky. 3MiHu IAl yepes 24 rog. Oyau
takumu: [4C i All - migBuinyBaaucy, a IAT, ingekc cniBBigHOIIEHHS AiMOIUTIB i MOHO-
nuTiB (adekTopHA i epeKTOpHA AQHKH), AeHKOIIUTAPHUH iHIEKC (ITyMOpaAbHa i KAITHHHA
AQHKU IMyHHOI crcTeMu) Ta AIM(OIIUTAPHO-TPAHYAOLIMTAPHUH iHAeKC (mudepeHIiaisa
ayTo- i iH(ek1iitHOI iHTOKCHKAIlii) 3HHUKYBaAUCH.

Takum ymHOM, BigmoBimHI peakiii aedikorurapHoi aaHku KpoBi Ha mito IT' cBiguats
IIpO iCTOTHI 3MiHU SIKiCHO-KIABKICHOTO CITiBBiHOIIIEHHS THIIIB A€HKOITUTIB, 36iif B poboTi
IIEBHUX AQHOK IMyHHOI CHCTEMH, & TaKOXK IIPO IIepEeHAIIPYKEHHS i PO3BUTOK CTPECY, aAe
B TOH Xe 4Yac BinOyBaeThCd aKTUBALlig POOOTH KiCTKOBOTO MO3KY Ta PEr€HEPATHBHUX
IIPOLIECIB, ITiABUILYIOTECH aAallTHBHI MOXKANBOCTI.

YAK 612.592:612.112-084

INFLUENCE OF IMMERSION HYPOTHERMIA ON INTEGRAL LEUCOCYTES
INDICES IN RATS

V.V. Lomako, L.N. Pirozhenko?, O.V. Shylo

Institute for problems of cryobiology and cryomedicine NAS of Ukraine, Kharkiv,
victorial2003@list.ru, victoriaOregia@gmail.com, 1CI «The city hospital of Lubotin», Lubotin

Hypothermia models achieving using immersion into the cold water is very similar to
the human state of hypothermia in extreme situations. Cold water, due to a high thermal
conductivity contributes to the rapid decrease in body temperature (Tb). Any changes in
the organism are largely reflected in the qualitative-quantitative ratio of leukocytes
types, leukocyte formula (LF) of the blood. Utility of physiological functioning of
leucocytes supports the sustainability of immune homeostasis and, in particular, they
are involved into the implementation of innate and adaptive immunity reactions.
Objective was to study the effect of immersion hypothermia (IH) on the ratio of leucocytes
types and integral leukocyte indexes dynamics.

The work was carried out in autumn-winter period in male albino rats (6-7 months,
180-220 g) according to all the bioethical standards. The animals before the experiment
were kept in the vivarium under natural light-dark mode on a standard diet ad libitum.
Immersion hypothermia (Tb = 27.5+0.5°C) was simulated using a modified “forced
swimming” test (water temperature of 0°C, swimming duration of 5 min). Body temperature
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was controlled by electronic thermometer with rectal temperature probe. Blood smears
were pretreated with May-Grunwald and then stained with Romanowsky stain. The total
number and types of leukocytes were calculated. The integral leukocyte index (ILI) was also
determined. Statistical analysis was performed using Kruskala-Wallis nonparametric test.

The leukocytosis (6.620.1 vs 8.5+0.8 x 10°/1) and the LF shift to the left, that is a
normal protective response of the bone marrow to a stimulation; increase the number of
monocytes, plasmatic cells (PC) (1-2:100) and polychromatofill (immature) erythrocytes
(PChE) (3-5 in the sight of view) occurrence were found under IH. Monocytes are known
to be involved into the disposal of dead cells at the site of inflammation, allowing the
tissue to regenerate. PC (derivatives of B-cells) is able to synthesize the antibodies
specific for a single antigen, and a sharp increase in PC indicates an expressed humoral
immune response indicating an organism immunoreactivity. In addition, there was a
cytoplasm plasmatization (CP) in a small part of the lymphocytes, which is the result of
a malfunction of the immune system.

It is known that the ILI calculation allows estimating the dynamics of the status of
various links of the immune system and non-specific resistance, without using special
methods. The analysis of the ILI dynamics showed no change in the most of the indices
measured other than the increasing the Garkavi adaptation index (GAI) and Kalf-Caliph
intoxication index (LII), as well as nuclear shift index (NSI) (regenerative shift in leukocyte
formula), which is defined as the ratio of percentage of the sum of all the young neutrophils
to their mature forms. In 24 hrs after IH the total number of leukocytes and monocytes was
higher the control level, the part of segmented neutrophils increased on the background of
decrease in the number of lymphocytes that can be associated with overstrain the functional
systems involved and stress; CP, PC (2:100), PChE (1-3 in the sight of view), the emergence
of young cells against the background of increasing band cells (band neutrophil or stab cell)
that with leukocytosis indicates an increased activity of the bone marrow, were found.
Changes in ILI 24 hrs after IH were the following: NSI and LIl increased and GAI, the index
of ratio of lymphocytes and monocytes (effector and affector links ratio), leukocyte index
(humoral and cellular links of the immune system) and granulocyte-lymphocytic index
(differentiation of auto- and infectious intoxication) decreased.

Thus, the corresponding responses of the leukocyte link of blood to the IH action
indicated the significant changes in qualitative and quantitative correlation of leukocytes
types, malfunction in functioning of certain parts of the immune system, as well as the
overstrain and the stress development, but at the same time there was an activation of
bone marrow and regenerative processes, and adaptive capabilities enhancing.
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