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[IpoGiema crapeHus HaceICHUS WMEET IT00aTbHBINA
XapakTep, MpU 3TOM CEepPJIeYHO-COCYAUCTasA MaTOJIOTHS
JTUAUPYET CPEeIu MPUYHH CMEPTH B TOXKUIOM BO3PacTe
[Hariharan N., Sussman M.A., 2015]. B HacTosiiee Bpemst
00II1ast KPHOTEPAITHSI ITUPOKO UCTIONB3YETCS B IPAKTUICCKOM
3/IpaBOOXPAHCHEHUN U CIIOPTUBHOM MEIUIIMHE C IENbIO
yIy4dmieHuss GyHKIIHOHAIBHOTO COCTOSHHS OpraHU3Ma
[Miller E. et al., 2016], B TOM 4uciae ¥ IS MOXYJISAILUN
akTuBHOCTH cepana [Louis J. et al., 2015].

Panee Hamu TOKa3aHO, 9TO MPUMEHEHNE PUTMHUYECKUX
AKCTPEMAaITbHBIX XOJIOAOBBIX BozaekcTBui (POXB; —120°C,
2 MUWH), HAYUHAs ¢ MOJIOAOT0 BO3pacTa, yIy4dIlaeT COCTOs-
HUE BHYTPHUKJICTOYHBIX OPTaHEIUT KJICTOK MAOKap/ia B 6olee
MO3HKE BO3pacTHBIE mepuoasl [Martynova Yu.V. et al.,
2015], omHako kKapTrHA MOPQOIOTHIECKUX MPEoOPa30BaHUIMA
Ha TKAHEBOM YPOBHE OCTAETCSI HEPACKPBITOM.

Lenp uccnemoBaHus — H3YUCHHUE BIISTHHS TOBTOPHBIX
nukioB POXB (-120°C) Ha CTpyKTypHOE COCTOSIHHE
MHOKapJia B IHHAMUKE CTaApEHUS KPBIC.

HccnenoBanus mpoBoauan Ha 40 HEMUHEHHBIX OEJIBIX
KpBICax-CaMIlax B IPOIIECCE €CTCCTBCHHOTO CTAPCHUSI, HAYH-
Hasi C MOJIOZIOTO Bo3pacTa (6 MecsieB) 0 24-X MecsIIeB, C
KOHTPOJIbHBIMU CpokaMu B 12 u 18 mecsue. )KuoTHbie
ObLTH pa3ZieTIeHbl HAa TPYIIbI: 1 — MHTaKTHBIE KPBICH (1=20);
2 — KpPBICHI, KOTOPBIM B TIPOIIECCE €CTECTBEHHOTO CTAPCHIS
npumMensn POXB kaxnabie 6 mecsiies (n =20). Bcero nukmn
OXJTAXKJCHUS cocTosu 13 9 mpoueayp (—120°): Tpu B IeHB 11O
2 MUH C 5-MUHYTHBIMH HHTepBaigamMu. Ha 3-u u 5-e cyTku
ceancel POXB noBTopsuti. OObEKTOM UCCIICIOBAHHS OBLIO
CTPYKTYPHOE COCTOSIHHE MHOKap/ia, KOTOPOE OLIEHUBAJIH C
ITOMOIIBI0 OCHOBHBIX MOP()OMETPHUYSCKUX MOKA3aTeICH
(KOTMYEeCTBO siep KapAHOMHOIMTOB HAa MMZ, MJIOMIAb
MOTIEPEYHOTO CEUCHUSI SIJIEP MKM?, KOJIMUECTBO KAIMJLISIPOB
Ha MM?) Ha THCTOJIOTHYECKHUX IMPEraparax, OKPaIIeHHbIX
TEeMAaTOKCHIIMHOM U 03UHOM.

IIpu ecTecTBEHHOM CTapeHUU Y KPBIC OTMEUaloCh
ITOCTETIEHHOE YMEHBIIICHHE KOJIMYCCTBA SACP KapAHOMHO-
1moB ¢ 6900 + 720 (B Havase skcniepuMenTa) 10 6600 + 120
(x 24 mecsiiam) Ha MM, totommaau siaep ¢ (16,2 + 0,8) 1o
(13,5 + 1,5) mxm?. IIpu 3TOM KOJHYECTBO KAMTHIIISIPOB
3HAYMMO I10 CPOKAM SKCIICPUMEHTA HE H3MEHSUIOCh. B xo71¢e
€CTECTBEHHOro cTapeHust Ha (oHe npumeHeHus POXB
KOJIMYECTRO S/ICp Ha CMHHUILY TUIOMIAIN TAK)KE YMEHBIIAIOCh
¢7100+510 10 6100+ 710 Ha 1 MM?, OTHAKO COMPOBOKIATIOCH
3HAYMMEBIM yBEIUYCHUEM pa3mepos saep ¢ (12,4 + 1,1) B
cpok 18 mecses g0 (16 £ 1,2) mxm? k 24 mecsinam. [pu
9TOM KOJIMYECTBO KAMUTSIPOB HA | MM’ TAKIKE HE U3MEHSIIOCh.

Taxum o6pazom, POXB (—120°C) xoMmeHCUPYIOT
BO3pACTHBIC MU3MCHCHUSI B MHOKapIe y KpBIC 3a CUCT
YBETUYEHHS TUIOMIA N sIIep KapANOMHUOIIUTOB, HE BIIUASA HA
ero Tpoduky. YcraHoBiueHo, uTo npuMeHenne POXB
CIIOCOOHO MOBBIIIATH KOMIEHCATOPHBIE BO3MOXHOCTHU
MHOKap/a B 24-MeCSTIHOM BO3pacTe: CTPYKTypa MHOKapa
COOTBETCTBOBAJIA COCTOSIHUIO MOJIO/IBIX )KUBOTHBIX.
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Population aging is a global problem and cardiovascular
diseases lead among the lethal causes in elderly people
[Hariharan N., Sussman M.A., 2015]. Nowadays, whole-
body cryotherapy is widely used to improve an individual's
health in general and sport medicine [Miller E. et al., 2016],
including heart rate modulation [Louis J. et al., 2015].

We have previously shown that the use the rhythmic
extreme whole-body cooling (RE WBC, at—120°C for 2 min),
starting from a young age, improves the myocardium
ultrastructure in later age periods [Martynova Yu.V. et al.,
2015], but the morphological features of the tissues have
remained undiscovered.

The goal of the investigation was to study the influence
of repeated cycles of RE WBC (-=120°C) on myocardium
structure in dynamics of rats' aging.

The study was performed in 40 white male rats during
their natural aging, starting from young age (6 months) up
to 24-month-age with the control points at 12 and 18 months.
The animals were divided into 2 groups: 1 — the intact one
(n =20) and 2 — the rats, treated with RE WBC every 6
months during their natural aging (n =20). The whole cooling
cycle included 9 procedures (—120°C): 3 times a day with 2
min duration and 5 min rest. To the 3™ and 5" days the RE
WBC series were repeated. The object of the study was the
myocardium structure, evaluated by the main morphometric
parameters (number of nuclei per square millimeter of
cardiomyocytes, cross-sectional area of nuclei in square
micrometer and number of capillaries per square millimeter)
in histological specimens stained with hematoxylin and
eosin.

Natural aging in rats was accompanied with a gradual
decrease of the number of cardiomyocyte nuclei from 6,900 +
720 (at the beginning of the experiment) down to 6,600 + 120
(at 24-month-age) per mm? and the nuclei area from 16.2 +
0.8 down to 13.5+ 1.5 pm? The number of capillaries did not
change significantly during the experiment. Using the RE
WBC in animals during natural aging resulted in a decrease
in the number of nuclei per unit area from 7,100 £ 510 down
to 6,100 = 710 mm?, however, there was a significant increase
in the nuclei size from 12.4 + 1.1 (in 18-month-age) up to
16 = 1.2 pm? (at 24-month-age). The number of capillaries
per 1 mm? did not change as well.

Thus, the application of RE WBC compensated the age-
related changes in the rat's myocardium in terms of the
increase in the cross-sectional area of cardiomyocyte nuclei,
without affecting the myocardium trophism. It has been
found that the use of RE WBC could enhance the myo-
cardium compensatory capabilities in 24 month-old animals:
the myocardium structure did not differ from the young
animals.
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