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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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BN/MB EKCTPEMA/IbHOIO OXON0AXKEHHSA (-120°C)
HA ®YHKUIOHA/IbHN CTAH OPTAHI3MY MOJ1IOAUX TA CTAPUX LLIYPIB

0. B. MapTtuHoBa, B. I. babiliuyk
IHcTuTyT Npobaem kpiobionorii i kpiomeanumun HAH Ykpainu, M. Xapkis,

martynovalrudnyeva@gmail.com

Maai 1031 cTpecy YMHATH MO3UTUBHUY BIIAMB Ha CUCTEMH CAMOPETYAdLlii opraHiamy,
TOTYIOYH HOro [0 HaBAaHTaXKEHb 3 GIABIIOI {HTEHCHBHICTIO. B gKOCTi Takoro «M’gKoro»
MiZITOTOBYOI0 CTPECY MOXKE 3aCTOCOBYBATHCS 3araAbHe €KCTPEMaAbHE OXOAO/IKEHHS

(-110...-180°C).
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Y Toif ke yac BioMO, III0 B IPOIEC] CTApiHHSA BiAOyBa€ThCS 3MEHIIEHHS afarTallii-
HOTO IIOTEHIliaAy KHUBOTO opraHisMy. Ilopsy 3i CTPYKTYPHOIO IETPafalli€lo 3HUKYIOTHCH
¢izionoriuni nokaszHuky. Opraniam crae GiABII CIIPUIHATANBUM [0 Pi3HUX €K30- 1 eHzo-
TreHHUX (PaKTOpPIB, MiABUIIYETHCS CTPECOBE HABAHTAXKEHHH, ITI0 IPU3BOAUTE [0 BUHUK-
HEHHS 3aXBOPIOBaHb, CYNYTHIX CTAPiHHIO, i, B KiHIIEBOMY IIiICYMKY, 10 CMEPTI.

Y 3B’I3Ky 3 BHILIE3a3HAYEHUM, METOI0 poOOTH OyAO BUBYEHHS Aii pUTMIYHHUX €KCTpe-
MaAbHUX (-120°C) xoaonoBux BrauBiB (PEXB) Ha (hyHKITIOHAABHHI CTaH OPraHi3My MOAO-
JIUX 1 CTApUX HIypiB.

Jocaimxenns 6yao mpoBeneHo Ha 6e3noponHux 6ianx Moaoaux (6 micauis, 14 TBapuH)
i crapux (24 micgaui, 10 TBapuH) Hypax-camugx. TBaprHK OyAu po3miaeHi Ha ABi miArpy-
IIK: IIepIla — iHTaKTHI TBAPHHHY; APYyra — eKCIEePUMEHTAAbHI TBAPHUHH, SKUM IIPOBOAUAN
PEXB.

PEXB mnpoBozuancsg y KpioKaMmepi A OXOAOIKEHHS E€KCIIEPUMEHTAABHHUX TBapHH.
Ycboro mypiB 0X0A0/KyBasu 9 pasiB 10 2 XBUAMHHU 3a TeMnepatypu -120°C.

DyHKIIIOHAABHHUH CTaH OPraHi3My LIypiB OIHIOBAaAW 3a JAHUMU CIEKTPAABHOI'O aHa-
Ai3y BapiabeabHOCTi cepueBoro putMy (BCP), sxuit IpoBoAKAH 3a AOIIOMOTOI0 IIPOrpPaMu
loai-Crextp-Putm» (HetipoCodyt,Pocis) micag 3, 6, 9 ceancy PEXB, a Takox depes
THK/IEHb 1 MiCAIIb ITiCAS OCTAHHBOI IIPOLIEIyPH OXOAOIKEHHS.

[Tpu npoBeneHHI MOAOAUM TBapHHAaM CIeKTpasbHOro aHaaidy BCP BcTaHOBA€HO, IIT0
micaa 3, 6, 9 mpoleAypH OXOAO[KEHHS, Ta V BilaAeHi TEPMIHU CIIOCTEPEXEHHS IIiBU-
LI[yBaBCs PiBEHb 3araAbHOI ITOTYXKHOCTI CHEKTPy HelporymopaabHol peryasauii (TP) mo
BiIHOIIIEHHIO 10 KOHTPOABHHUX ITOKA3HUKIB. HaiibiAbIIl 3HaYEHHS 3araAbHOI IOTYKHOCTI
CIIEKTPA MaAU MICIIe Yepe3 THXKAEHD i MicsIlp micas ocTaHHbOro ceaHcy PEXB. 36iabIiry-
Basacsd aKTUBHICTb CHMIIATUYHOTO i IapacUMIIaTUYHOIO BifliAy BEreTaTHBHOI HEPBOBOI
cuctemu (BHC), a Tak0K T'yMOpPaABHOTO AQHKH PETYALILi.

3acrocyBanHsg PEXB y cTapux TBapUH BUKAUKAAO 302AaHCOBAHE ITiBUIIIEHHS aKTHB-
HOCTi BCIX PEryASTOPHUX AQHOK Ha IIOYATKOBHX T€PMiHaX CIIOCTEPEKEHHH, [IPOTE Yepes
MicaIlb IIiABUINEHUMH 3aAHIIAAUCH AHIIE [TOKA3HHKK I'YMOPaABHO-METabO0AIYHHX BIAH-
BiB Ha JUHAMIKy CEPILIEBOTO PUTMY, 110 3a0e3Meuy0Th aJalITHBHO-KOMIIEHCATOPHI peak-
uii opraHiamy B CTapocCTi.

Takum YmHOM, MOXKHA IIPUITYCTUTH, 10 3acTrocyBaHHd PEXB 3maTHe akTUBYBaTH
BAACHI TOMEOCTATHYHI PETYASTOPHI CUCTEMH, CTYIIiHb «3HOIIEHOCTI» IKUX BH3HAYAETHCH
BiKOBUMH 0COOAHUBOCTSIMU.
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INFLUENCE OF EXTREME COOLING (-120°C) ON BODY'S FUNCTIONAL STATE
IN YOUNG AND OLD RATS

Yu.V. Martynova, V. G. Babiichuk

Institute for Problems of Cryobiology and Cryomedicine of the NAS of Ukraine, Kharkiv,
martynovalrudnyeva@gmail.com

Small doses of stress exert a positive influence on the self-regulation system of the
body, preparing it for loads of greater intensity. Extreme (-110...-180°C) whole-body
cooling can be applied as such a “soft” preparing stress.

At the same time, it is known that the adaptive potential of the body diminishes
during aging. Along with a structural degradation, physiological parameters decline too.
The body becomes more susceptible to various exogenous and endogenous factors, the
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stress load increases, which leads to diseases related to aging, and ultimately to the
death.

In connection with the above, the purpose of the investigation was to study the impact
of rhythmic extreme (-120°C) whole-body cooling (RE WBC) on the functional state of the
body in young and old rats.

The investigation was performed in white young (6-month-aged, 14 animals) and old
(24-month-aged, 10 animals) outbred male rats. The animals were divided into two
subgroups: the first one was the intact animals; second one was the test animals who
underwent RE WBC.

RE WBC were done in cryochamber for cooling of experimental animals. In total, the
animals were exposed to cooling 9 times by 2 min at -120°C.

The functional state of the body was assessed by the data of spectral analysis of heart
rate variability (HRV), which was performed using Poly-Spectrum-Rhythm software
(Neurosoft, Russia) after the 34, 6 | 9" RE WBC session as well as in a week and a
month after the last cooling.

Spectral analysis of HRV in young rats after the 3, 6, 9® cooling procedure as well
as at the distant terms showed that the spectrum total power (TP) of neurohumoral
regulation increased versus the control indices. The highest values of spectrum total
power were identified in a week and a month after the last RE WBC session. Increased
activities of the sympathetic and parasympathetic division of the autonomic nervous
system (ANS), as well as of the humoral link of regulation took place.

The use of RE WBC in old animals led to the balanced increased activity of all of the
regulatory units during the initial observation period, but a month after the cooling only
the indices of the humoral-metabolic effects on heart rate dynamics were enhanced,
providing adaptive-compensatory reactions of the organism in old age.

Thus, we can assume that the use of RE WBC able to activate own homeostatic
regulatory systems, the degree of “deterioration” of which is determined by the age features.
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