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HccnenoBaiy MexaHu3Mbl yuacTust crienududecknx GpepmeHToB obpazoBanus anrnotensuna I (AIl) — xumasbl, TOHHHA 1 acTa3bl —B
(hopMUpPOBAaHUM OTBETHOH PEAKIMU OpraHW3Ma HAa PUTMHUYECKOe XomomoBoe Bosaeiicterue (PXB) B HOpMe M IpH CTHMYIHpPOBAaHHOM
runeprensud (CI) y crapsix kpeic. BersiBneno, uro PXB siBistercst cruMynmupyiomumM (GaKkTopoM JUIst CTaporo OpraHu3Ma, INKBHANPYET
TIOCJIEAACTBHS CTAPEHHUS, CIIOCOOCTBYS aKTUBAIMH TaKKX (EPMEHTOB, KaK TOHMH, 3JIacTa3a y 3A0POBBIX )KUBOTHBIX, XUMa3a ¥ TOHUH — Y
kpsic ¢ CI, a Takxke MpegoTBpaIiaeT y4acTHe 1acTas3bl B IPOLECCaX OPraHHOTO IOBPEXKICHUS, BRI3BAHHBIX Pa3BUTHEM MTATOJIOTHHL.

Kniouesvie cnosa: XxuMasa, TOHHH, d1acTas3a, THIEPTEH3HS, pPHTMHYECKOE XOJIOT0BOE BO3/ICHCTBHE.

JocnimkyBany MexaHi3MH y4acTi cenudiyaux ¢pepmenTiB yrBoperHs anriorensuny II (AIl) — ximasu, ToHiHy Ta enacrasu — y
(opMyBaHHI BiINOBITHOT peakiii opraniamMy Ha puTMiuHUH BIumuB xonoxny (PXB) y HopMi i 3a yMoB ctuMynboBaHoi rineprensii (CI))
y crapux mypiB. Bussneno, mo PXB € crumyntorounM pakTopoM [UIS CTapOro OpPTraHi3My, JTiKBiAye HACHIIIKA CTapiHHS aKTHBALI€I0
TakuxX (PepMEHTIB, K TOHIH, €lacTasa y 30pOBUX TBApHH, XiMa3a i TOHIH — y 1mypiB 3i CI, a Takox rajabMye y4acTh €1acTasu y
IpoLecax OPraHHOTO YIIKO/KEHHS, sIKi BUKJIMKAH] pO3BUTKOM IATONOTi.

Knrouogi cnosa: ximaza, TOHIH, e1acTasa, TilepTeH3is, pUTMIYHHNA XOJIOIOBHI BIUTHB.

The participation mechanisms of specific enzymes of angiotensin II (AIl) formation such as chymase, tonin and elastase in the
formation of an organism’s response to rhythmic cold influence (RCI) were investigated in aged rats under normal conditions and at the
simulated hypertension (SH). It was revealed, that RCI occurred to be the stimulator for an aged organism, eliminated the consequences
of'ageing, by promoting the activation of such enzymes as tonin, elastase in healthy animals, chymase and tonin in rats with SH, as well

as it prevented the elastase participation in the organ damage processes, caused by pathology development.
Key words: chymase, tonin, elastase, hypertension, rhythmic cold influence.

HccnenoBanusa no usydeHuto BiusHus PXB,
MIPOBEJICHHBIE PaHee Ha KPbICax 2-JIETHETO BO3pAcTa C
CI, mo3Bommmm otMeTuTh HopMasrsarmio A/l [pu stom
HaOI0aM TOBBIIIEHNE OOIIeH MPOTEOTUTHYECKON
AKTUBHOCTH U YPOBHS HETPHUIICHHOIIOZO0HBIX IPOTEHHA3,
cOanaHCcHpOBaHHOE U3MEHEHUSIMH aKTUBHOCTH O-1-
uaruburopa nporennas (O-1-UII), uro sBusercs
XapaKTEPHBIM AJIsI Pa3BUTHUS CTPECCOBON pEAKLIUM, ¥ 9TH
M3MEHEHHMS OKa3JIMCh MEHEE 3HAYMMBIMH 10 CPAaBHEHHIO
¢ a¢pdexrom PXB y 310poBbIX KUBOTHBIX [ 1, 2].

OnHolt U3 MpoTEenHa3, KOTOPOH MPUHAMIEKUT
OCHOBHAs pOJIb B TKAHEBOM OOpa30BaHMHM Ba3OKOH-
cTpukTopHoro nentuaa All, pemonenupoBaHUM TKaHEM
CEpACYHO-COCYIUCTON CHCTEMBI, SIBISIETCS XHMMasa
TYYHBIX KJIETOK. X¥Ma3a y4acTByeT B o0Opa3zoBanunu All
n3 Al anpTepHATHBHBIM ITyTE€M, HE3aBUCHMBIM OT
aHTHOTEH3WH-TIpeBparaionero ¢epmenta [14, 15].
Kpowme Toro, B ansTepHatuBHOM Iy TH 00pazoBanus All
MIPUHAMAET Y4acTUE TOHUH, KOTOPBIH KaTalu3upyeT
pacuieruieHue He TONbKO Al, HO M aHTMOTEH3MHOTEHa.
AKXTUBaIWs aNIETEPHATUBHBIX Ty TEH HaOMOaeTCs Py

The investigations on the RCI effect studying in 2-
years old rats with SH permitted to note the arterial
tension (AT) normalisation. At this time there was
observed an increase in total proteolytic activity and
nontrypsin-like proteinases level, balanced by the
changes in the activity of a-1-proteinase inhibitor (O-
1-PI), that was typical for stress reaction development,
and these changes occurred to be less significant in
comparison with the RCI effect in healthy animals [1,
2].

One of the proteinases, playing the main role in a
tissue formation of the AIl vasoconstrictor peptide, in
the cardiovascular system tissue remodelling, is
chymase of mast cells. Chymase participates in All
and Al formation in an alternative way, independent
on an angiotensin-transforming enzyme [ 14, 15], tonin,
which catalyses the disintegration of not only Al, but
angiotensionogen, participates as well.

There is observed the alternative way activation at
stress [15]. Chymase is a hemotoxic factor for
neutrophils, and among the most destructive neutrophil
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crpecce [15]. Xumaza sABISIETCS XEMOTaKCHISCKAM
(axTopom nnsa HeWTpoduioB, a cpeau Hamboiee
JNEeCTPYKTHUBHBIX IPOTEHHA3 HEUTPO(DHUIOB BHLACISIOT
anacrtasy (CepHHOBYIO IPOTEHHA3Y ), KOTOpasi CIIOCOOHA
pacIIenIsTh NPOTEOTINKaHbl, PUOPOHEKTHH, KOJI-
naressl, puOpuHOTeH/PUOpPUH, PaKTOPBl CBEPTHI-
BaHHUSA KPOBHU, OCJIKM CHCTEMBl KOMIIJIEMEHTA,
UMMYHOT100ymuHSbI [ 11].

ens HacTOSIIEro HCCIEIOBAHUS — BBIICHHTD
MEXaHU3MbI YYacTHs XWUMasbl, TOHUHA ¥ JJIacTa3bl B
(hopMHIpOBaHWH OTBETHOM peakiuu oprann3Ma Ha PXB
B HOpMe 1 Tipu CI y cTaphix KphbIC.

Matepnanbl 1 meToAbI

DOKCIEepUMEHTHI MPOBEACHBI Ha OenbIX Oecmo-
POIHBIX KpbIcax. ['MIepTeH3UI0 MOACIHPOBAIIU C
HCTIONIB30BaHUEM 3JIEKTPUUECKUX PA3APKEHUN TPYTIITBI
KHMBOTHBIX ITyTEM NPEPBIBUCTOrO Bo3zaeicTus (15 ¢ —
Bo3zelicTBHE, 45 ¢ — nepephiB) B TeueHue 30 muH [1].
Hanpsbxenne He npessimano 50 B, nepuoandnocTs
BO3JICUCTBUSI — OJTH a3 B CYTKH JIO MOSIBIICHUS Y KPBIC
croifiko moBermenHoro AJl. ['mmeprensuto y Kpoic
TIOIIEP>KUBAITM Ha MIPOTSHKEHUH 3 Heslelb. KoHTpornbHas
rpyIIa MpeCTaBieHa UHTAKTHBIMU KPBICAMH TOTO JKe
Bo3pacta. PXB mpoBoawimi ¢ gactotoii 0,1 I'1 B TeueHne
65 MuUH, I 3TOTO MCIOJB30BAIN OXJaXKAaromiee
YCTPOMCTBO C MPOTrpaMMHBIM yIpaBJIEHUEM, pa3pa-
6oranHoe 1 MoauQuImpoBanHoe B IHCTHTYTE TIpoOIieM
kpuobuosiornu u kpuomenuuuasl HAH Ykpaunsl,
MIPUCTIOCOOJICHHOE ISl IPEPHIBUCTON MOAAYM XJIa0-
areHTa (XOJOIHBIN BO3MyX ¢ TeMrieparypoit 5£1°C).

KpsIc nexanutrpoBany uepes3 4 cyT mocnie Bo3Jeh-
ctBusa. [leyeHp mepdy3upoBanu OXJIaXACHHBIM
(usnonornyeckum pactBopoMm. TkaHuM KOpbI MO3ra
(KM), nerkoro, ceparna, nedenn u mouek (300 mr)
rOMOT€HU3UPOBAJIH B 3 MiT Hatpuii-hocharHoro Oydepa
(pH 7.4) npu 4-6°C. ToMoreHatsl IIEHTpUDYTHPOBATIH
10 mur mpu 5000 g Ha niearpudyre PC-6 mpu 4°C, mo
aHanm3a xpaHmwm npu -20°C.

AKTHBHOCTb XMMa3bl, TOHHHA, 371aCTa3bl M 3J1aCTa30-
HHTHOUTOPHYI0 akTHBHOCTH O-1-UIT (OUA a-1-UII)
OIpeNeIIsuIn BBICOKOUYBCTBUTENbHBIME (10°-101 1)
(hepmeHTaTUBHBIMEU MeTO1aMH [ 3, 4]. [IprHImn MeTo10B
OCHOBaH Ha HCIIOJIB30BAaHUH MMMOOMIN30BaHHBIX Ha
MOJMCTHPOJIE KOMIUIEKCOB MapKepHOTro (epMeHTa U
cyOcTpaToB OEITKOBOW MPHUPOJBI IS TTPOBEICHUS
MPOTEONHTHYECKOH peakini. OCTaToOYHy0 aKTUBHOCTb
MapKepHOTO (epMeHTa ompenensin npu 492 HM.
AKTHBHOCTbH XMMa3bl, TOHWHA BBIPKAIH B MPOICHTAX
pacierieHus cyocrtparta, snactassl u DMA a-1-KIT —
B €/MIL

B nccnenoBaHusIx MCIONMB30BaIM IIEPOKCUIA3Y XPEHa,
nporaMmuHcynbdar, snactasy (Poccust), coeBblit
MHTHOUTOP TpUTICHHA por3BozicTBa “‘Reanal” (Berrpust),
¢parment 4-8 All, anporunny, N-Succinyl-Ala-Ala-Val
¢upmer “ICN” (CLLA), HoIUCTHPOIOBBIE MJIAILKH
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proteinases one emphasises the elastase (serine
proteinase), which is capable to disintegrate
proteoglycanes, fibronectin, collagens, fibrinogen/fibrin,
coagulability factors, proteins of complement system,
immunoglobulins [11].

The aim of this investigation was to find out the
mechanisms of chymase, tonin and elastase partici-
pation in formation of an organism’s response to RCI
in the norm and at SH in aged rats.

Materials and methods

The experiments were performed in white breedless
rats. Hypertension was modelled using the pain electric
stimuli to the group of animals with an interrupted effect
(15 second’s effect, then 45 second’s pause) during
30 min [1]. The voltage did not exceed 50 V, the effect
periodicity was once a day within 18 days (during 3
weeks) up to the resistant AT increase appearance in
rats. Hypertension in rats was maintained during 3
weeks. The control group comprised the intact rats of
the same age. RCI was carried-out with the 0.1 Hz
frequency during 65 min, for this purpose one used the
programmable cooling device, developed and modified
at the Institute for Problems of Cryobiology and
Cryomedicine of the National Academy of Sciences
of the Ukraine, adapted for an interrupted coolant
supply (cold air of 5£1°C).

Rats were decapitated in 4 days after the effect.
Liver was perfused with cooled physiological solution.
Tissues of cerebral cortex (CC), lung, heart, liver and
kidneys (300 mg) were homogenised in 3 ml of sodium-
phosphate buffer (pH 7.4) at 4-6°C. Homogenates
were centrifuged for 10 min at 5000 g on PC-6
centrifuge at 4°C and stored at -20°C up to the
analysis.

The activity of chymase, tonin and elastase as well
as elastase-inhibiting activity of a-1-PI (EIA a-1-PI)
was determined with highly sensitive (10°-10-1° g)
enzyme methods [3, 4]. The principle of the methods
for performing proteolytic reaction is based on the
usage of immobilised on polystyrene complexes of
marker enzyme and substrates of protein nature. The
residual activity of marker enzyme was determined at
492 nm. Chymase and tonin activity was manifested
in percentage of disintegration of substrate, elastase
and EIA a-1-PI in unit/ml.

In the investigations there were used the
horseradish peroxidase, protamine sulfate, elastase
(Russia), soybean inhibitor of trypsin produced by
“Reanal”(Hungary), fragment of 4-8 All, aprotonin,
N-Succinyl-Ala-Ala-Val (“ICN” USA), polystyrene
plate (“Linbro” USA) and multichannel micro-
spectrophotometer (“Flow” Great Britain). The data
obtained were statistically processed using the method
of Student-Fisher.
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¢upmsl “Linbro” (CIIA) n MHOrOKaHaJIBHBIA MUKPO-
cnekrpodoromerp bhupmsl “Flow” (Benmnkobpuranus).

[lonyuennsie nanHble 0OpabaTbIBaIM CTaTUC-
TH4ecku 1o Merony Creronenta-Oumepa.

Pe3yAbTathl M 00CyXXAeHHe

B cepane 310poBBIX KpbIC aKTUBHOCTHh XMMa3bl HE
JNETEKTHPYETCH, T.€. HAXOAUTCS Ha HYJIEBOM ypPOBHE,
npuueM He u3Mmensaercs kak npu CI, Tak u npu PXB
(puc.1). B KM, moukax BBISBJIEHO €€ CyIIECTBEHHOE
cHmkeHue (1o HyieBoro ypoBHsA) npu CI, a mox
BinsgHHEM PXB B KOHTpOJ€E — BO BCEX UCCIENYEMBIX
TKaHsAX. B pesynbrare npumenenus PXB va ¢pone CI'
(CI'+PXB) nHabmionainy yBeTHYEHNE YPOBHS XHMa3bl
[0 CPaBHEHUIO C KOHTPOJEM BO BCEX TKaHIX: B
cepaue — B 20 pas, nerkux — B 6 pa3, OCTaJbHBIX
TKaHAX — B 2-3 pa3a.

OTMeueHo CHKEHHE aKTUBHOCTH ToHMHA ipu CI”
[0 CPAaBHEHMIO C KOHTPOJBHBIM ypoBHEM B KM,
MoYKax, a Takxke B cepaue (puc.2). pdexr PXB Ha
AKTUBHOCTH TOHHHA Y 3I0POBBIX KpbIC HAOIIONAJICs B
Me4eHH (TIOBBIIIEHHUE 110 CPABHEHHUIO C KOHTPOJIEM) H
cepane (camwkenue). Ilon Bmusanem PXB y kpric ¢
CI' akTUBHOCTh TOHHHA YBEJIHWYHBAaJach BO BCEX
TKaHSX.

BrisiBiaeHo, yTO akKTUBHOCTH 3acTtassl mpu CIT
MOBBIIIAETCS BO BCEX TKaH:X, 32 HCKItoueHHneM KM
(puc.3). Habniomanu Takxke, 4TO y KOHTPOJBHBIX
*kuBOTHBIX PXB mpuBoguT k ee noBsiIeHUIO B 5-20
pas, a y kpbic ¢ CI' — K CHU)KEHHUIO 1 HOPMAJIU3aLl1H.
OTMe4YeHHOE YBEIHYEHUE aKTHUBHOCTHU 3J1acTa3bl
conpoBoxaaercs cHmkenneM OMA a-1-Ull nmpu CT'
B cepaue, a nox aeiictsueM PXB y KOHTpONBHBIX
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Puc. 1. AktHBHOCTB XMMa3bly cTapbIx Kpbic ¢ CI' oz BinsiHreM
PXB. O- xouTposb; M - runeprensus; M - runieprensus + PXB;
N -PXB.

Fig. 1. Chymase activity in aged rats with SH under the RCI
effect. I - control; M - hypertension; H - hypertension + RCI;
E-RCL
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Results and discussion

In heart of healthy rats the chymase activity is not
detected , i.e. is at zero level, and in this case it does
not change both at SH and RCI (Fig. 1). In CC, kidneys
there was found-out its considerable decrease (down
to zero level) at SH, but under the RCI effect in the
control there was revealed in all studied tissues. As a
result of RCI application at the background of SH
(SH+RCI) there was observed an increase in chymase
level in comparison with the control in all tissues: in 20
times in heart, in 6 times in lungs, in rest tissues in 2-3
times.

There was noted a decrease in tonin activity at SH
in comparison with the control level in CC, kidneys
and heart as well (Fig. 2).The RCI effect on tonin
activity in healthy rats was observed in liver (the
augmentation in comparison with the control) and heart
(reduction).Under the TCI effect in rats with SH the
tonin activity augmented in all tissues.

It was revealed that the elastase activity at SH
augmented in all tissues excluding CC (Fig. 3). There
was also observed that in the control animals the RCI
resulted in its increase in 5-20 times, but in rats with
SH in a decrease and normalisation. The noted
increase in elastase activity is accompanied with the
EIA a-1-PI decrease at SH in heart, and under the
RCI effect in the control animals in all tissues (Fig. 4).
RCI at the background of SH significantly increases
the EIA a-1-PI in heart.

The observed zero level of chymase in heart of the
control animals and at SH is stipulated by the fact,
that chymase of rats, dogs, rabbits and mice has lower
local activity in comparison with human chymase [7].
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Puc. 2. AKTUBHOCTB TOHMHA Y cTapbIX Kpbic ¢ CI" o BusHuEM
PXB.[O- xouTposs; M - runeprersust; M - runeprensus + PXB;
N -PXB.
Fig. 2. Tonin activity in aged rats with SH under the RCI

effect. O0- control; M - hypertension; E - hypertension + RCI;
E-RCIL
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KHBOTHBIX — BO BceX TKaHsAX (puc.4). PXB Ha done
CT cymectBenno noBsimaet DUA a-1-UI1 B ceparre.

HaGnronaemslii HyneBoi ypoBEeHb XHMas3bl B CEpALE
y KOHTPOJIBHBIX KMBOTHHIX ¥ Tipu CI” 00ycioBieH Tem,
YTO XMMa3a KpbIC, COOaK, KPOJIHKOB M MBIIIEH HMeeT
MEHBIIYIO JIOKAIBHYI0O aKTUBHOCTbH 10 CPaBHEHHUIO C
XUMa30i JesoBeka [7].

CHmxenne aktuBHocTH xumassl npu CI' u PXB
CKOpee BCETro CBS3aHO C TeM, YTO (hPU3MUECKHN CTpecc
MOJKET MHIYLUHPOBATH YBEJIHYEHHE COAEPKAHUS
HEHPOMENTHUIOB C CONMYTCTBYIOIINM CHHXEHHEM
AKTUBHOCTH (DepPMEHTOB, KOTOPhIC Pa3pyIIarOT HEUPO-
TIENTH/IBI, 0COOEHHO XUMa3bl TyUHBIX Ki1eTok [10].

[NoBsimienne aktrBHOCTH XMMa3bl B rpyme CI +PXB,
MO-BUIMMOMY, CBUIETEIbCTBYET 00 yBEIUYCHHUH
cogepkanus Al, Tak kak aBTopsl [14] yka3bIBaroT Ha
y4yacTue aJlbTepHAaTUBHOTO IyTH B oOpazoBanuu All y
KPBIC JIMIIB IPH BEICOKUX KOHIEHTparmsax Al. Boamox-
HOCTb aKTHBALIMH AJIETEPHATHUBHBIX ITyTei IMEeT 0CO0YyI0
3HAUMMOCTh B CEpALE M MOYKaX, MOKET IPUBOIUTH K
PECTPYKTYpH3aIMK 3TUX OPTaHOB-MHUIIIEHEW C TOcie-
nyromel opranHod qucdyHknuei [12, 15]. U3sectro
Taxke, 9To xumasa obpasyetr All uz Al y mronmei,
MIPUMAaTOB, cO0aK, TOrna KaK y KPbIC M MBIIIEH OHa
pacmemsier All [9]. OTcyTcTBHE CYIIECTBEHHOTO
TIOBBIIIICHNUS TaBIIeHNS TIpH 3ToM [1] maer ocHoBaHMSA
nonarath, yto xumMasa pacuiemwsier All y kpeic ¢ CT'
non percteueM PXB.

CHmxeHHe akTHBHOCTH (hepMeHTOB 00pazoBaHust All,
xuMa3sl U ToHHHa y Kpeic ¢ CI' B KM cBd3aHo ¢
pa3BUTHEM HecHeUr(pUIecKoll OTBETHON peakLuH Ha
pa3zapakuTenb BCIEACTBUE BO30YKACHUS, BOSHUKA-
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Puc. 3. AKTUBHOCTB 351acTa3sl y cTapbix kpeic ¢ CI'
nox BinusaueM PXB. O - kouTpouss; M - runeprensus;
@ - runepren3us + PXB; W - PXB.

Fig. 3. Elastase activity in aged rats with SH under the RCI
effect .- control; M - hypertension; H - hypertension + RCI;
H-RCL
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The reduction of chymase activity at SH and RCI
is probably related to the fact, that physical stress can
induce the augmentation of neuropeptide content with
the accompanying decrease in the activity of enzymes,
which destroy neuropeptides, especially chymases of
mast cells [10].

An increase in chymase activity in SH+RCI group
apparently testifies to the augmentation of Al content,
since the authors [14] point to the participation of
alternative way in the AIl formation in rats only under
high AI concentrations. The possibility for the
alternative pathway activation has a special
significance in heart and kidneys and can result in the
rearrangement of these organs-targets with following
organ dysfunction [12, 15]. It is also known, that
chymase forms All from Al in human beings, primates,
dogs, whereas in rats and mice it disintegrates All
[9]. The absence of significant rise in pressure in this
case [1] permits to suppose that chymase breaks All
in rats with SH under RCI.

A decrease in the enzyme activity of All, chymase
and tonin formation in rats with SH in CC is related to
the development of a non-specific response to stimulus
due to the excitation, occurring under the stress factor
effect and being formed in emotiogenic hypothalamo-
lymbico-reticular brain structures [6]. Hypothalamic
zone has the large two-side connections with many
brain structures. The final destination of excitation is
the cortex of large hemispheres [5].

A decrease at SH of chymase activity in kidneys,
and tonin in heart and kidneys can testify to their
participation in All formation. An increase in the level
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Puc. 4. DnacrazonHruONTOpHAS AKTUBHOCTH Y CTapbIX KpbIC
¢ CI' mon Bmusauem PXB. O - koHTposs; M - runepTeH3us;
@ - runeprensus + PXB; M - PXB.

Fig. 4. Elastase - inhibiting activity in aged rats with
SH under the RCI effect. O - control; M - hypertension;
@ - hypertension + RCI; M - RCI.
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IOIEro IMoJ| JAeHCTBHEM cTpeccoBoro (akropa u
(hopmupyromerocss B 3MOIHUOTE€HHBIX THIIOTAIAMO-
JUMOUKO-PETHKYJISIPHBIX CTPYKTypax mo3sra [6].
l'mnoranamuyeckass obmacTe UMeeT OOIIMPHBIE
JIByCTOPOHHUE CBSI3H CO MHOTUMH CTPYKTYPaMH MO3Tra.
KoneyHbIM yHKTOM Ha3Ha4eHUsI BO30Y K ICHI SBIISETCS
KOpa OOJIBILMX MOMYIIAPHH [5].

CHwxenue nipu CI” akTHBHOCTH XMMa3bl B IOYKax, a
TOHHHA B CEP/IIE U MMOYKaX MOXKET CBU/IETEIHCTBOBATh
00 ux yuactun B oOpazosanun All. YBenuueHue ypoBHs
TOHMHA B [IEYEHU U CHUXeHue B cepaue npu PXB
YKa3bIBa€T, CKOPEE BCETO, Ha €ro CHHTE3 U PacXOI0BaHHE,
obecmeynBamIlee HE3HAUUTEIbHOE YBEIHUYCHHE
apTepHaNbHOrO JIaBiieHus1, Habmonaemoe panee [1].

B rpynne CI'+PXB noBbliieHHEe ypOBHSI TOHUHA 110
CPaBHEHHMIO C KOHTPOJIEM OTMEUEHO HE TOJBKO B TIEYEHH,
HO U JIETKMX, U CHWXXEHHE B cepAle, kak u mpu PXB B
KOHTPOJI€, YTO COOTBETCTBEHHO YKa3bIBAET HA ITyTh €T0
CHUHTE3a, NEPEepaclpeeNieHuss U pacXoJOBaHUs MPHU
MPOSIBIICHUH (DYHKIMOHAIBHOH aKTUBHOCTH. Y CTapbIX
KpbIC HAOFONAIOCH JIOKATFHOE TKaHEeCTICIU(PHIECKOe
CHIDKEHHE aKTHBHOCTH TOHMHA B JieTkuX [2]. Takum
o6pazom, PXB crioco0cTByeT BOCCTaHOBICHHIO B JISTKHX
YPOBHS JJAHHOTO (hPePMEHTA.

YBenudeHHe aKTHUBHOCTH 3JIaCTa3bl BO BCEX
uccenyemMbix Tkausx npu CI' Moxker ObITH 00yCIOB-
JIEHO BBICOKOM aKTUBHOCTBIO JIEKOLIUTOB U MHIYLH-
poBanueM opranHoro nospexiaenus [13]. Ctenenp
MIPUBJICYEHUS] HEUTPO(DUIIOB XapaKTepHU3yeT IIIyOuHY
[IPOTEKAaHU MAaTOJIOTMUYECKOro mpouecca. CHIKEHHE
ypoBHs 3nactassl B rpynne CI'+PXB u, Hao60porT,
CyIIECTBEHHOE €ro yeenuueHue npu PXB B koHTpoIse
cBUAETENbCTBYET 00 3¢ dexktuBHOCTH PXB B orpanu-
YeHUH OpraHHoro nospexxaenus npu Cl' v 3HauUTeNbHOM
CTUMYJIHPOBAHUHU KU3HEHHBIX PECYPCOB CTApOTO
opranusma. [lociegnee oOycIOBIEHO TEM, YTO C
BO3PacTOM aKTHBHOCTH 3J1aCTa3bl CHMXKAETCS BO BCEX
opraHax, u ee akruBanyst ipu PXB mokeT oGecrieanBaTh
pacuMpeHne aJanTaliOHHBIX BO3MOKHOCTEH, YBEIH-
YEHUE MPHUCIOCOOJIIEMOCTH K BIHMSHUIO BHEIIHHUX H
BHYTPEHHHUX CTPECCOBBIX (pakTopoB [2].

Cy1ecTBEHHOE CHUKEHHE YPOBHS 2J1acTasbl B CEPILIE
B rpynmne CI'+PXB HenocpencTBeHHO CBA3aHO C IMOBbI-
menrieM DHWA a-1-UI1, kotopoe obecnieunBaeTcst, ckopee
BCET0, 32 CUET CHMHTE3a JAHHOTO MHTMOWTOpa MOHO-
HYyKJIEapHBIMH KJIETKaMHX KPOBH, & HE KIIETKAMH TTEYEHH M
Makpodaramu JIErKux, TaK KaK 3HAYUTEITHHBIX H3MECHEHUI
B ATUX OpraHax He oOHapykeHo. Kpome Toro, MOXxHO
npeanonararb, 4to PXB MpUBOIUT K CHUYKEHUIO YPOBHS
TaKUX OKUCIWTENBHBIX METa0ONUTOB, KaK CYIIEPOKCHI,
IEPOKCUHUTPHUT, CIIOCOOHBIX ronaBisith IMA-0-1-UIT[8].
Habnronaemoe noBbIiieHne akTHBHOCTH 1acTa3bl BO BCEX
ucclieyeMbIX TKaHsx npu PXB, cOamancupoBaHHOe
camwkeHneM OMA-0-UIl, crnemyer paccMarpuBath Kak
9JIEMEHT BUTAyKTa, CTAOMIM3aLH )KU3HEHHBIX (DYHKLIUIA
CTaporo OpraHu3Ma.
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of tonin in liver and reduction in heart at RCI point
likely to its synthesis and expenditure, providing a slight
rise in arterial pressure, observed earlier [1].

In the group of SH+RCI an increase in tonin level
in comparison with the control was noted not only in
liver, but in lungs, and a decrease in heart as at RCI in
the control as well, that respectively indicates the level
of'its synthesis, redistribution and consumption rate at
the manifestation of functional activity. In aged rats
there was observed a local tissue-specific reduction
of tonin activity in lungs [2]. Thus, the RCI contributes
to this enzyme level recovery in lungs.

The augmentation of elastase activity in all studied

tissues at SH can be stipulated by a high activity of
leukocytes and the inducing of organ damaging [13].
The degree of neutrophils involving characterises the
intensity of the pathologic process proceeding. A
decrease in elastase level in the SH+RCI group and,
on the contrary, its considerable augmentation at RCI
in the control testify to the efficiency of RCI in the
limiting of the organ damage at SH and a considerable
stimulation of vital resources of an aged organism. The
latter is stipulated by the fact, that with the age the
elastase activity reduces in all organs and its activation
at RCI can stipulate the extending of adaptation
processes, the augmentation of adaptability to the
effect of external and internal stress factors [2].
A considerable reduction of elastase level in heart and
in the SH+RCI group is directly related to the EIA a-
1-PI increase, which is probably provided due to the
synthesis of this inhibitor by mononuclear blood cells,
not liver cells or lung macrophages, since no
considerable changes in these organs were found-out.
In addition, one can suppose, that RCI results in a
decrease in such oxidative metabolites as superoxide,
peroxinitrite, the capability to suppress EIA a-1-PI
[18]. The observed by us increase in elastase activity
in all studied tissues at RCI, balanced by a decrease in
EIA a-1-PI and proteolysis activation should be
considered as the vitauctum element, stabilisation of
an aged organism’s vital functions.

Conclusions

Thus, RCI contributes to the activation of such
enzymes as tonin, elastase in healthy animals, chymase
and tonin in rats with SH, causes a stimulating effect
on an aged organism, eliminates the consequences of
ageing and prevents the elastase participation in the
processes of organ damages, caused by the pathology
development.

The author expresses her thanks to the Head of
the Department of Cryophysiology of the Institute for
Problems of Cryobiology and Cryomedicine of the
National Academy of Sciences of the Ukraine, Prof.
G.A. Babijchuk and his colleagues for the assistance
in biological material accumulation.
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BbiBOADI
Taxum obpazom, PXB cnocoOGCcTByeT akTUBarun

Takux (pepMEHTOB, KaK TOHHH, 3J1acTa3a y 370POBBIX
KHMBOTHBIX, XMMa3a U TOHHH y KpbIc ¢ CI, oka3biBaer
CTUMYIHpYOWHUHA 3p(eKT Ha cTapblii OpraHusM,
JIMKBUIMPYET MOCIEACTBHS CTAPEHUS U IPEAOTBPAILIACT
Y4acTHe 71acTa3bl B POIIECCaX OPraHHOTO TIOBPEXKICHNS,
BBI3BAHHBIX PA3BUTHEM [IATOJIOTHH.

ABTOp OJ1aroAapuT 3aBEAYyIOIIEr0 OTAEIOM KpPHO-

¢uznonornn MucTHTyTa MpobieM KprOOHWOIOTHH U
kpuomenurabl HAH Ykpannsr, 1.6.1H. [ A.babuitayka
Y €70 COTPYIHHUKOB 32 OKa3aHHOE CONIEHCTBHE B HAOOpe
OMOJIOTHIECKOTO MaTepHaia.
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