Probl Cryobiol Cryomed 2017; 27(2): 159
https://doi.org/10.15407/cryo27.02.159

BnnuB puTMiYHOro ekctpemanbHOro oxonomkeHHs (—120°C) Ha chyHKUiOHaNbHUN
CTaH opraHiamy WypiB y AMHaMILi X cTapiHHSA
KO.B. MaptuHoBa', B.I. Babinuyyk', O.O. JloriHoBa?
"IHemumym npobnem Kpiobionoeii i kpiomeduyuHu HAH YkpaiHu, m. Xapkie
2YkpaiHcbKul MedudHUl ueHmp akyuiepcmea, 2iHekonoeil ma perpodykmornozii MO3 Ykpaitu, M. Xapkie

Influence of Rhythmic Extreme Cooling (—120°C) on Functional State
of Body in Rats in Their Aging
Yu.V. Martynova', V.G. Babiichuk', O.0. Loginova?
TInstitute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine
28l ‘Ukrainian Medical Center of Obstetrics, Gynecology and Reproduction of the Ministry of Health
of Ukraine’, Kharkiv, Ukraine

3aranbHa MOBITPSAHA KpioTeparist € MepCIeKTHBHOIO
3aMiHOIO 3BHYAIHOMY 3arapTyBaHHIO Y XOJIOJHIH BOJI Ta
JILOZIOBMM BaHHAM JIs peJiaKcallii CIIOpTCMEHIB, alie BILIMB
EKCTPEMaJIbHOTO OXOJIOKEHHS Ha OpPraHi3M pi3HOTO BiKy
3INIIAETHCS JUCKYCIHHAM TN TaHHSIM.

Meta pobOTH — BUBUCHHSI OCOOJIUBOCTEH BiIaieHol mii
putMidHuX ekcTpeManbHUX (—120°C) X0J1010BUX BIUIMBIB
(PEXB) Ha ¢yHKIiIOHATHHUI CTaH OpPTaHi3My HIYpiB Y
QUHaMIMi iX crapinHs. J{ocimimpkeHHs OyIIo MPOBEICHO 3a
THIIOM «JIO0CJII-KOHTPOJIbY» Ha OE3MOPOIHHX LIypaxX-CaMIsiX
y JAUHaMili IX CTapiHHs 3 KOHTPOJbHUMH TEPMiHAMMU:
6 (n=20), 12 (n=20) ta 18 micstiB (n = 12). ypu mocmimanx
rpyn orpumyBain 9 nporenyp (—120°C) PEXB 1o 2 XB kox-
Ha npoTsiroM 5 116 (1o 3 mpotieypu oxonopkeHHs Ha 1, 3 ta
5-Ty 1o0wm).

OyHKIIOHATTFHUI CTaH OpraHi3My OIiIHIOBAJIH 33 HACTYII-
HUMH TTapaMeTpaMy: OCHOBHI IMOKa3HUKH CIIEKTPAIbHOTO
aHauizy BapiabenbHoCTI cepiieBoro purmy (BCP), oneprxani
mpotsiroM S-xsunuHHOTO 3anucy EKT (TP, HF, LF, VLF);
BmicT THpeoimnux (T, T,) Ta craTeBuX (TECTOCTEPOH Ta ECTpa-
JII0JT) TOPMOHIB Y CHPOBATIII KPOBI, SIKHH BU3HA4YaBCs 3a
noromoroto IDA; piBeHb KiHIIEBUX NPORYKTiB 00MiHy NO
(3a peakuiero ['puca) B cHpOBaTIIi KPOBI, [0 BU3HAYABCS
CHeKTpo(OTOMETPUIHO. YCi BUMIpH NPOBOIMIN 4Yepe3
30 116 micist 9-1 mporerypu 0XostomkeHHs. [ cratuctuy-
HOi 00pOOKHM OTPHUMAHMX pPe3yJIbTaTiB BUKOPUCTOBYBAIIN
U-kputepiit ManHa- YiTHi.

3 BIKOM 3HIKY€ETHCS aKTHBHICTH CHCTEM HEHpPOTyMO-
panbHOI PEryIsIlii CEPIIEBOTO PUTMY, 1€ CYTTPOBOIKYEThCS
3MEHIIICHHIM OCHOBHHX [TOKa3HUKIB CIIEKTPAILHOTO aHAITI3Y
BCP. OxpiM TOr0, y KpOBi CYTTEBO 3HNKYETHCS piBeHb NO
Ta JISSIKMX TOPMOHIB, Y TOMY YHCJIi THDOKCHHY Ta TECTOCTE-
POHY, @ TaKoX BiJHOLICHHS T€CTOCTEPOH-ECTPaAiol, 3a
PpaxyHOK 301/IbIIICHHSI KOHBEPCIi TECTOCTEPOHY B €CTPaIiod.
Ha i PEXB y 1rypiB 1ocimipKyBaHHX BIKOBUX TPYTI CIIOCTE-
piraBcs piCT yCiX MPOaHATI30BaHUX IOKA3HHUKIB CIIEKTPATb-
Horo aHaitizy BCP, 1110 cBig4uTh PO ITiIBUILIEHHS aKTHBHOCTI
BHC ra rymopanbHO-MeTabomiuHOol JIaHKH peryssmii. Y
mrypiB 6- Ta 12-micsgHoro Biky Ha Ti1i PEXB Bin3Havammcs
migBuIneHHs y 1,4 Ta 1,8 pa3a KiHIIeBUX MPOIYKTiB OOMiHY,
3HWKEHHs piBHA Tectoctepony (y 1,8 Ta 1,9 paza) i
BIJTHOIIICHHS TECTOCTEPOH-ecTpamion (y 2,7 pasza). Y 1ypis
18-micsunoro Biky 3HmKyBaBes piBenb T, y 1,4 pasa, mpote
BmicT T, 3anumiaBcs Ha piBHi KOHTPOJBHHX 3HA4Y€Hb;
M1 JIBUIIYBaBCs PiBEHb TECTOCTEPOHY Ta BiJHOIICHHS TECTO-
cTepoH-ecTpamion y 1,6 ta 1,9 pasa BiamoBiaHo.

Taxum gyrHOM, PEXB MatoTh CyTTEBY CTUMYITIOIOUY JTiF0
Ha OpraHi3M y TUHAaMIIli HOTO CTapiHHS, IPOTE, SIK CTPECOBUI
BIUTHB ITOMIPHOT IHTEHCUBHOCTI, BOHH BCE JK CIIPUSIIOTH 3HH-
JKCHHIO PIBHS TECTOCTEPOHY Y MOJIOMX IIIyPiB.
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Whole body cryotherapy is a promising alternative to
the conventional cold water treatment and ice baths for
relaxation of the athletes, but an effect of extreme cooling
on the body at different ages has remained controversial.

The goal of this study was to investigate the features
of remote effect of rhythmic extreme (—120°C) whole
body cooling (RE WBC) on the functional state of the
body in rats in dynamics of aging. The study was the
‘experiment-control’ type and perfomed in outbred male
rats during aging with control points at the age of 6 (n=20),
12 (n=20) and 18 months (n = 12). Rats of the experimental
groups received 9 procedures (—120°C) of RE WBC for
2 min each for 5 days (3 cooling procedures on the 1%, the
34 and the 5" day).

The functional state of the body was evaluated by the
following indices: basic values of spectral analysis of heart
rate variability (HRV) for a 5-min recording of ECG: TP,
HF, LF, VLF; concentrations of thyroid (T,, T,) and sex
(testosterone, estradiol) hormones in blood serum, those
were determined by ELISA; level of the stable end products
ofnitric oxide (Griess reaction) in blood serum, determined
spectrophotometrically. All the measurements were
performed 30 days after the 9" cooling procedure. Data were
analyzed using Mann-Whitney U-test.

Aging results in a decrease of the activity of the neu-
rohumoral regulation systems of heart rhythm, that is
accompanied by a decline of the basic indices of spectral
analysis of HRV. Additionally the blood levels of NO and
certain hormones, including thyroxine and testosterone, are
significantly reduced as well as the testosterone-estradiol
ratio on account of increasing the conversion of testoste-
rone to estradiol. On the background of RE WBC we saw
the rise of all the indices of spectral analysis of HRYV,
indicating the increased activity of VNS and humoral-
metabolic regulation level in rats of studied age groups.
Levels of the stable end products of NO metabolism in 6
and 12 months aged rats were increased 1.4 and 1.8 times,
the testosterone levels were reduced (1.8 and 1.9 times) and
the ratio of testosterone to estradiol was decreased (2.7
times). In 18 months aged rats the 1.4 times decrease of T,
was noted, but the level of T, was kept at the control values;
the level of testosterone and the testosterone/estradiol ratio
were 1.6 and 1.9 times increased, respectively.

Thus, RE WBC had a significant stimulating effect on
the body during aging and at the same time these were mild
stress exposures and they contributed to a decrease of tes-
tosterone level in young rats.
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