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HccnenoBany akTHBHOCTB IPOTENHA3, HETPUIICHHONIOA00HEIX poTenHa3 (HTIIII), a-1-uarudurtopa nporennas (o-1-UI1) u a-2-
MakpornoOynuna (0-2-MI') B CBIBOPOTKE KPOBH, TKAaHIX KOPHI ¥ CTBOJIA MO3Ta, THIIOTalIaMyca, MO3)Ke4Ka, JISTKHX, Cep/lla, NeYeH! U
MIOYEK KPBIC IPH UCKyCCTBEeHHOM runomerabonnaeckom cocrosaun (MI'MC), nocturaemom MetonoM AHmkyca-baxmersea-/xaiis.
BeIsiBIICHBI pa3HOHAINPABIICHHBIE M3MEHEHHS ITOKa3aTelel akTHBHOCTH CHCTEMBI TPOTEHHA3a-HHIMONTOP IPOTEHHA3: 001I1asi aKTHBHOCTh
NpOTENHa3 HE3HAYUTEIHHO MOBbIIaNack, o-1-NIT okazancs ycToiuuBeIM K Bo3zieiicTBHIO, B TO BpeMs kak HTIIII u a-2-MI" nposiBunu
BBICOKYIO YyBCTBUTEILHOCTH K (pakTopaM, Bei3biBaromuM MI'MC. Ha6monaemas npu UT'MC aktuBanus npoTeoin3a MpOUCXOAuT B
OCHOBHOM 3a cueT yBenmdeHus aktuBHOCTH HTIIII u cHmwkenus ypoBHs 0-2-MI' Bo Bcex M3ydeHHBIX TKaHAx. Yepes 24 4 mocie
BO3/ICHCTBHS YPOBEHb HCCIIEAYEMBIX IMOKa3aTeleld BO3BpalaeTcss K MCXOMHOMY, HCKIIOUCHHE COCTABIISIOT OPTaHBI, BO3MOXHO,
MIpeTepIIeBalolie MaKCUMalIbHYIO Harpy3Ky B mporecce pazsutus UT'MC.

Knrouesvie cnosa: NCKycCTBEHHOE THIIOMETa00JIMYECKOE COCTOSIHIE, TPOTEHHA3bI, THTHONTOPEI IPOTENHA3, MO3T, TIepudepuIecKue
TKaHN.

JocnimkyBanu akKTHBHICTh MpoTeiHa3, HeTpuricuHononionux nporeinaz (HTIIII), a-1-iaribitopa mpoteinas (a-1-IIT) i a-2-
Makporooyiny (a-2-MI') y cupoBarii KpoBi, TKAHUHAX KOPH 1 CTOBOypa MO3KY, TioTanaMyca, MO304Ka, JIETCHb, CEpILs, IEiHKHA 1
HUPOK IYPiB IPpH MITy4YHOMY Tinometadonignomy cradi (ILIM'MC), oo gocaraetbest MmeronoM AHKyca-baxmernseBa-/[xaiis. BussieHo
Pi3HOCIIPSIMOBaHI 3MiHH MOKa3HHUKIB aKTHBHOCTI CHCTEMH IPOTEiHA3a-1HT10ITOp MpOTEiHAa3: 3arajbHa aKTUBHICTh TPOTETHA3 HE3HAYHO
migBuinyBanacs, O-1-1I1 BusBuBcs crifikuMm 10 BIuBY, y Toi dac sk HTTIIT i a-2-MI" mposiBHIH BHCOKY Yy TIHMBICTH 10 (akTOpiB,
o BukimKawTh LIII'MC. AktuBaris npoteonisy, mo crocrepiraerses npu LLIT'MC, BinOyBaeThcs B OCHOBHOMY 32 paxyHOK 301TbIICHHS
aktuBHOCTI HTIIII 1 3HIKEHHS piBHS O-2-MI y BCiX BUBUEHNX TKaHWHAX. Uepes 24 T micIis BIUIUBY PiBEHB JOCIIIKYBaHUX IIOKA3HHUKIB
MOBEPTAETHCS A0 BUXIJHOTO, 32 BUKIIOYEHHSIM OpPraHiB, IO, MOXIIMBO, NEPETEPILTIOIOTh MaKCHMallbHEe HaBaHTAXKEHHS B IPOLECi
po3sutky LLIT'MC.

Knrouosi cnoea: miryunmii rinoMeTaboiyHAN CTaH, MPOTEiHA3H, IHTI0ITOPH IPOTETHA3, MO30K, IEpUEPidHI TKAHUHH.

The proteinases, nontrypsin-like proteinases (NTLP), a-1-proteinase inhibitor ( a-1-IP) and a-2-macroglobulin (0-2-MG)
activities in serum, tissues of cerebral cortex, brain stem, hypothalamus, cerebellum, lung, heart, liver and kidneys in rats under the
artificial hypometabolic state (AHMS) attained by Andjus-Bakhmetiev-Giaja methods have been studied. Multidirectional changes of
the indices of proteinase-inhibitor proteinase activity were revealed: total activity of proteinases slightly increased, the a-1-IP activity
were stable to the influence, while the NTLP and 0-2-MG activities demonstrated high sensitivity to the AHMS induced factors.
Observing at AHMS the proteolysis activation mainly connected to increasing non-trypsin-like enzymes and a-2-MG level reducing
in all examined tissues. In 24 hrs after AHMS the levels of the studied indices in general turned to initial levels with exception in organs
which may have the maximum loading at AHMS development.

Key-words: artificial hypometabolic state, proteinases, inhibitors of proteinases, brain, peripheric tissues.

I'umomeTtabomuueckue coctostaus (I'MC), xapak-
TEPHU3YIOIINECS OOPATUMBIM CHIDKEHUEM OOMEHHBIX
MPOLIECCOB, MIUPOKO pacpocTpaneHsl B mpupone. K
TPUTTEPHBIM (PaKTOpaM pa3BUTHUS €CTECTBEHHBIX
I'MC oTHOCST: MOHKEHHE TEMIIEPATYPhI, U3MEHEHHE
ra3oBOT0 COCTaBa OKPYXKArOIIEH Cpe/bl, yMEHBIICHHE
JUTATEIIEHOCTH CBETOBOTO MIEPHO/Ia CYyTOK, U3MEHEHHE
MIAIIIEBOTO pekuMa U ap. [6]. M3yuenne ocoOeHHOCTEH
OMOXMMHUYECKUX MPOIIECCOB IIPHU TAKUX COCTOSIHHSX,
a TaK)Xe Ha ITane BOCCTAHOBJIEHHUS IPEACTaBISET

Hypometabolic states (HMS) which are charac-
terized by a reversible suppression in metabolic
processes are widely found in nature. Such factors as
the temperature fall, alteration of the gas content in
environment, lessening of light period of a day, change
of meals schedule etc. [6] may be related to trigger
factors of natural HMS state development. Studying
the peculiarities of biochemical processes at such
states, as well as at the stage of recovery is known to
be one of the current cryobiology problems. Creation
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OJIHY W3 HauboJiee aKTyalbHBIX MPOOJIEeM KpHO-
6uonornu. Co3gaHue xe CmocoOOB TOCTHUKEHHS
COCTOSIHUI ¢ TTyOOKHMM MOJABJICHHUEM MeTaboIn3Ma
TOMOWOTEPMHOT0 OPraHu3Ma C PE3KHUM CHH)KEHHEM
IUTACTHYECKUX U YHEPreTHYECKUX 3aTpart, HO B TO JKe
BpeMsl JIETKO 00paTUMBIX, O€30IaCHBIX, 0€3 MaToJI0-
THYECKHUX IMOCIEJACTBUI MMeeT Kak o0meluno-
JIOTHYECKOE, TaK U MPAKTHYECKOE 3HAYCHHE.

H3BecTHO, UTO MpPH YrHETEHHUH METaboIM3Ma
MOT'YT IPOUCXOJUTH pa3HOHAIIPABICHHBIC U3MEHEHNS,
B YaCTHOCTH, CKOPOCTH ()epPMEHTATHBHBIX peaKlui,
MPOIIeCCOB CHHTE3a M pacnajia OenkoB. B peanmzanuu
3THX TPOIIECCOB 0COOYIO POJIb HIPAIOT MPOTEOIUTH-
yeckue (pepMeHTHI, KOTOpbIE HE TOIBKO YYaCTBYIOT B
THIPOU3€E OEIKOBBIX MOJIEKYJ 10 aMUHOKHCIIOT, HO U
00pa3yroT akTUBHBIE (DOPMBI ()EPMEHTOB U3 HEAKTHUB-
HBIX TIPEIICCTBEHHUKOB (OTpaHIMYESHHBIN ITPOTEOITH3),
Onaroaps 4emMy ¢ MOMOIIbIO KACKaTHOTO MEXaHU3Ma
PeTYIUPYIOTCS MHOTHE Ba)KHEWIIHE MPOIECCHl B
opraHusMe (CBepThHIBaHHE KPOBH, PUOPUHOIHU3,
o0Opa3zoBaHue W pacmaj OMOMENTHIOB, KOHTPO-
JUPYIOINX TOHYC COCYIOB, apTepUAILHOE ABIICHHE,
JIeSTeNbHOCTh MO3ra U ap.) [2]. OOmagas BBICOKOH
AKTUBHOCTBIO, IPOTEOIUTUIECKUE (PEPMEHTHI MOTYT
MPEACTaBIATh M MOTEHIMAIbHYIO OMACHOCTH IS
OCIIKOBBIX CTPYKTYp OPTaHOB M TKaHEW, IOITOMY
HaJn4uue Cnenu(pruuecKux HHTHOUTOPOB MPOTEOIU3a
SIBIIIETCS OJHUM W3 BAXKHBIX, XOTS M HE €IUHCTBEH-
HBIM, CII0COOOM KOHTPOJISl aKTUBHOCTH IIPOTEHHA3.

CymecTBytoliee B HopMe JMHAMUYECKOE PaBHOBE-
CHE MEXIY MPOTECONUTUISCKUMHU (PepMEHTaAMU U HX
WHTUOUTOPAMU MOXET HapyIIAThCSA MPHU Pa3BUTHU
MaTOJIOTUYECKUX COCTOSIHH, CTAPCHUH OPTaHU3Ma,
BIIMSTHAH DKCTPEMAaIIbHBIX hakTopos [5, 7, 10-12, 18].
[Ipu 3TOM MEHsIeTCSI aKTUBHOCTh KaK 000OUX KOMIIO-
HEHTOB PaBHOBECHS, TAK ¥ OTJIENTbHBIX €T'0 COCTABIISIO-
[IMX: HAPUMEP, SMOIIMOHAIBHBIA CTPECC BHI3BIBACT
AKTHUBAIUIO MPOTEOJTUTHIYECKUX MPOILECCOB 0Oe3
W3MEHEHHUsI YPOBHS MHTHOUTOPOB B KpoBH [14],
CTapeHue OpraHu3Ma IMPUBOANT K CHIDKEHUIO MHTEH-
CUBHOCTH IPOTEOJIN3a U POCTY HHTUOUTOPHOTO
notennuana [10].

Lenb paboThl — M3y4eHUE HHTEHCUBHOCTH PEAKIIUI
OTpaHUYEHHOT0 MTPOTEO0IN3a B CUCTEME MPOTEHHA3a-
uHruburop nporeunnas npu UI'MC y kpsic.

Matepnanbl 1 meToAbI

DKCIEpUMEHTHI MPOBEACHBI Ha 7-8-MECSIYHBIX
KpbIcax-cammax JuHuu Bucrap maccoi 180-200 r B
3UMHUH nepruoj; BpeMeHU. JKUBOTHBIX COIAEPKAIU B
YCIIOBUSIX BUBAPHS, TJI€ OHH MOTy9ai CTaHJapTHBINA
panuoH ¢ 100aBlieHUEM 3epeH MIICHULBI U CeMSH
MOJCOJIHEYHUKA. | MIIoMeTab0InYecKoe COCTOSIHUE Y
KpBIC BBI3BIBAIM IO MeToAy AHIUKyca-baxmerbeBa-
Moxaiis [8, 15]: B TeueHue 3 4 BBIACPKUBAIU B
FEPMETHYHO 3aKphITOM cocyne (o6bemoM 3 am?),
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of the methods of reaching the states with a deep
metabolism suppression of homoiothermal organism
with a dramatic decrease of plastic and energetic
expenditures, which are easily reversible, safe, with
no pathological complications is at the same time of
both fundamental and practical value.

During metabolism suppression the various
alterations are known to occur, in particular, the rates
of' enzymic reactions, the processes of degradation and
protein synthesis. In the realization of these processes
the main role is known to be played by proteolytic
enzymes, which participate in hydrolysis of protein
molecules to amino acids, but also form active enzyme
forms from inactive precursors (a limited proteolysis),
due to this the majority of important processes in an
organism (blood coagulation, fibrinolysis, biopeptide
formation and degradation) are regulated by a cascade
mechanism which control the vessels tonus, blood
pressure, brain activity etc. [2]. Proteolytic enzymes
possessing a high activity may be potentially dangerous
for protein structures, organs and tissues, and therefore,
the presence of specific inhibitors of proteolysis is
thought to be one of the important, but not a single
way to control the proteinase activity.

The present in norm equilibrium between proteolytic
enzymes and their inhibitors may be impaired during
pathological state’s development, an organism aging,
under the effect of extreme factors [5, 7, 10-12, 18].
Thereat the activity of both equilibrium components
and changes in some its parts, for example, the
emotional stress was noted to cause the activation of
proteolytic processes with no changes in the level of
inhibitors in blood [ 14], an organism aging results in a
decrease of proteolysis intensity and growth of
inhibitory potential [10].

The aim of the work is studying the reactions
intensity of a limited proteolysis in proteinase-inhibitor
system during an AHMS in rats.

Materials and methods

Experiments were carried-out in 7-8 months’ Wistar
male-rats with the weight of 180-200g during winter
period. The animals were kept under vivarium
conditions and had their standard meals with adding
wheat grain and sunflower seeds. Hypometabolic state
in rats was induced according to Andjus-Bakhmetiev-
Giaja method [8, 15] by keeping them in a sealed tank
(3dm?) during 3 hrs placed into a dark cold chamber
under the temperature of 3-5°C. Under the effect of
developing hypercapnia, hypoxia and under low
temperature conditions AHMS similar to natural
hibernation on some physiological indices (move-
lessness, insensitivity to tactile and pain stimuli, body
temperature decrease, dramatic heart rate slowing
down, brain bioelectrical activity suppression) were
noted to develop in the animals. Animals were removed
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IIOMEIIEHHOM B TEMHYIO XOJIOZOBYIO KaMmepy, Mpu
temneparype 3-5°C. [Toa BiusHuEM pa3BUBAIOIICHCS
TUNEpPKATHUY, TUIIOKCUM U B YCJIOBHAX HHU3KOU
TEMIIEpATypsl CPElbl Y KUBOTHOIO Pa3BUBAIOCh
UI'MC, cxomnoe 1o psiny HU3HOIOrHUECKUX TOKa3a-
Tened (00e3nBMKMBAHUE, HEUYBCTBUTENBHOCTD K
TaKTHJIBHBIM U OOJIEBBHIM CTHMYJaM, CHH)KEHHE
TEeMIIEpaTyphl Tella, pe3Koe 3aMEAJIEHUE YaCTOTHI
CEpJIEYHBIX COKPAIICHHH, YTHETeHUE OHOdIEKTPH-
YeCKON aKTUBHOCTH MO3Ta) C €CTECTBEHHOM rubepHa-
uuei. 3aTeM KMBOTHOE HM3BIEKAJIHM M3 COCyJa U
MEPEeBOAMIN B YCIOBHS C HOPMaJIbHBIM Ta30BBIM
COCTaBOM BO3JyXa W Temiepartypoiu 22-24°C.
ITocnenyromuii KOHTPOJIb 32 COCTOSTHUEM )KUBOTHOTO
OCYIIIECTBIISUIM 1O MOKAa3aTesiM TEMIEPaTyphl Tena,
a TaxKe Kapauo- u sHuedanorpadum, KOTopeie yepes
anekrposHuedanorpad BST-1 n ananoroo-udypoBoit
npeobpa3oBareib 3alMCHIBAIIMCH HA JKECTKUH AMCK
MEPCOHAJILHOTO KOMIBIOTEPA B pexuMe on-line s
BU3yalbHOI'O MOHMTOPHHI'A U TTOCTEAyIoIei 00padoT-
K¥ (ZaHHBIE HE IPUBOAATCS). Uepes 2 4 COCTOSIHHIE U
MTOBEZIEHHUE JKUBOTHOTO TI0 ALY NOKa3aresei (rpyMUHT,
JIBUTATENIbHAs aKTUBHOCTH, MHUIIEA00bIBATEIbHBIN
pedrekc) He OTIMYANINCh OT KOHTPOJIBHEIX.

’KuBoTHbIE OBIITH pa30UTHI Ha 4 TPYTITHI (B KAXKAOH
rpymme 1o 6 kpeic): 1 — korTpois; 2 — UTMC (uepes
3 4 mpeObIBaHMs B TEPMETHYHOM COCYZAE Ha XOJIOJE);
3 — paHHHUH 3Tan BOCCTaHOBIIECHUS (Yepe3 2 4 mocie
HUI'MC); 4 — mo3aHMI dTan BOCCTaHOBIEHU (4epes
24 g mociie UT'MC).

OKCIepUMEHTHI ObUTY IPOBEICHBI B COOTBETCTBUH
¢ “O0uWIMH 3THYECKUMH PUHITAIIAMHA YKCIIEPUMEHTOB
Ha )KMBOTHBIX’, 0100peHHbIMU [IepBBIM HaIMIOHATB-
HBbIM KOHrpeccoM 1o ouoatuke (20 centsiops 2001 r.,
Kwues, YkpanHa) 1 cOrTacOBaHHBIMH C TTOJIOKCHHISIMHU
“EBporneiickoil KOHBEHIIMU O 3allUTE MO3BOHOYHBIX
YKUBOTHBIX, UCTIOB3YEMBIX JUIA KCTIEPHIMEHTAIbHBIX
u apyrux HaydHbeix meneii” (CtpacOypr, 1985 1), a
TaK)KE COINIACHO PEKOMEHIASIM pazzaena “TIpuHiuns!
HCIOJNb30BaHUS KUBOTHBIX” U3 “PykoBoacTBa k
JOTalMsAM U KOHTpakTaM HannoHaapHOTO MHCTUTYTA
3apaBooxpanenust CIIIA” (1975 ).

3a00ii >KUBOTHBIX OCYLIECTBIISUIM MyTEM JAEKaIlu-
Taluu. B CHIBOpPOTKE KPOBH, TOMOreHaTax TKaHEH
rumorajaMyca, KOpbl MO3ra W CTBOJa MO3Ta,
MO3KeuKa, JIETKOT0, CepJla, MeYeHU M MOYeK
OTIpeIeIIsTH 00Ty 0 aKTUBHOCTH npoTerHas (OAII),
AKTUBHOCTH HETPUICHHOMOJOOHBIX MPOTEHUHA3
(HTTIII), ypoBens O-1-unrudurtopa mporeuHas (0-1-
UIT) u a-2-makpornodynuHa (0-2-MI') BBICOKO-
gyBcTBUTEIbHBIM (107-101° 1) hepmeHTaTHBHBIM
METOAOM, pa3paboTaHHBIM B MHCTUTYyTE Tepamnuu
AMH Vkpausnsl [12]. YpoBeHb HcCIENyEeMBIX
[oKazaTesel OLEHUBAIN 110 H3MEHEHUIO aKTUBHOCTH
MapkepHoro (¢epMeHTa (IEepoKcuaa3a XpeHa) H
PaccUNTBIBAIN B MUKPOIKBHBAJIEHTAX 33€HCTBOBAH-
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out of the tank afterwards and put under the conditions
with normal air gas content and the temperature of
22-24°C. Further control over the animals’ state was
accomplished according to the body temperature
indices, as well as cardio- and encephalogram, the data
of those were recorded to computer via BST-1
encephalographer and an analogue-digital converter
in an online regimen for visual monitoring and further
processing (data not presented). In 2 hrs the animal’s
state and behavior according to the series of the data
(grooming, moving activity, food procuring reflex) were
noted to be the same as in the control.

The animals were divided into 4 groups (6 rats in
each group): control animals made the 1% group; the
2™ one was composed of AHMS animals (in 3 hrs of
staying in a sealed tank in cold); the 3" group was
made of the animals with early recovery stage (in 2
hours after AHMS); the 4" group comprised the
animals with late recovery stage (in 24hrs following
AHMS).

Experiments were performed according to the
“General Ethical Principles for Experiments in
Animals” approved at the 1st National Congress on
Bioethics (September, the 20%, 2001, Kiev, Ukraine)
and consistent with the Notions of the “European
Convention on Vertebrates Protection used for
experimental and other research purposes” (Stras-
bourg, 1985), as well as according to recommendations
of the Section “Principles for the use of animals”
“Instructions for Grants and Contracts of the National
Institute of Health care of the USA (1975)”.

The animals were decapitated. There was
determined the total proteinase activity (TPA) in blood
serum, tissue homogenates of hypothalamus, brain
cortex and stem, cerebellum, lungs, heart, liver and
kidneys, as well as the activity of non-trypsin-like
proteinases (NTLP), the level of a-1-proteinase
inhibitor (of a-1-PI) and of a-2-macroglobulin (of a-
2-MG) using highly sensitive (10 -10-'° g) enzymic
method elaborated at the Institute for Therapy of the
Academy of Medical Sciences of Ukraine [12]. The
level of the indices studied was evaluated on the activity
change of the marker enzyme (horse radish peroxidase)
and calculated in microequivalents of the chemical
bonds used [4] during 1 min. When carrying-out the
investigations there were used polystyrene stripe plates
(Russia) and Stat Fax mono-channel microspectro-
photometer (USA).

Statistical processing was accomplished on
Student-Fisher’s method.

Results and discussion

Development of AHMS caused by a combined
effect of hypoxia, hypercapnia, decreased temperature
and darkness, results in a dramatic temperature fall in
animal body down to 16.5+0.5°C. In this case there is
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HBIX XMMHUYecKuXx cBsaszed [4] 3a 1 muH. Ilpu
[IPOBEJECHUH NCCIIEOBAaHNH HCIIONB30BAIH MOIHUCTHPO-
JIOBBIE CTPUMOBBIE TuaHIIeTH (Poccus) n ofHOKaHATb-
HBI MUKpocnekTpodoromerp Stat Fax (CIIA).

Cratuctuueckas o0paboTKka mpoBeAEHA IO
merony Creronenta-duiiepa.

Pe3yAbTatbl KM 00CYyXAeHue

Paszsutne UI'MC, BBI3BaHHOE COYETAaHHBIM
BIIMSIHUEM THMIIOKCHH, THIEPKAallHUU, TOHWKEHHON
TEMIIEpaTypsl U TEMHOTHI, IPUBOANT K 3HAYUTENb-
HOMY MaJICHUI0 TEMIIEPaTyphl Tela XUBOTHBIX IO
16,5+0,5°C. Ilpu »TOM HaOmrOmAETCs TEHIEHIUS K
noBeimeHu0 OAIl Bo Bcex M3y4YEHHBIX TKaHSX,
HauOoJee BBIPAXKEHO B CEpJIle, MEYeHU U MOYKaX
(puc. 1). Heckonpko nHas nuHaMuKa Oblia OTMEUEHa
npu uccinenopanuu aktuBHoctu HTIIII (puc. 2).
Pa3zsutne UI'MC npuBOIUT K yTHETEHUIO UX aKTHB-
HOCTH BO BCEX 00pa3max, KpoMe CHIBOPOTKH KPOBH.

AxTtnBHOCTL O-1-MIT — 04HOTO M3 OCHOBHBIX
HHTHOMTOPOB MPOTEUHA3 — OCTABAIACH HEM3MEHHOM
KaK B TKaHJIX MO3ra, Tak U Ha nepudepun (puc. 3),
TOT/Ia KaK JIpyroro nHruouropa — 0-2-MI' — cHnxanach
B CTPYKTypax MO3Ta W IMEeYeHHU, HE U3MEHSICH B
CBIBOPOTKE KPOBH, JIETKUX, IOYKaX U cepAue (puc. 4).

Jl1st BBISICHEHUSI HAIIPAaBJIEHHOCTH M3MEHEHHUH B
CHCTEeME MPOTENHA3a-NHTHONTOP MMPOTENHA3 PACCUHU-
THIBIH paznnyHble cooTHomenus: OAIl/a-1-UTI,
HTII/a-1-UI1, OAIl/a-2-MI' u HTIIL/ a-2-MT.
Taxk, okaszanock, 4To usMeHeHne cootnomenuss OAIL/
a-1-UIT (kpome ctBosia mo3ra) u OAIl/a-2-MTIT
(puc. 5, 6) CBUAETENBCTBYET O HE3HAYUTEIHLHOM aKTH-
BalluM NpoTeonn3a B opranusme npu UI'MC: B nepsom
cinydae 3a cueT pocta OAIl o cpaBHEHHIO ¢ HEU3-
MEHHBIM ypoBHeM akTuBHOCTH O-1-UII 1 Bo BTOpOM —
3a cyet pocta OAII u yruere-

HUS aKTUBHOCTH O-2-MI". AHa- 00012

the tendency to TPA in all the studied tissues, especially
in heart, liver and kidneys (Fig. 1). Different dynamics
was noted when studying NTLP (Fig. 2). AHMS
development resulted in their activity suppression in
all the samples except blood serum.

Activity of a-1-PI as one of the major proteinase
inhibitors remained unchanged both in brain tissues and
the periphery (Fig. 3), while of another inhibitor, -2-
MG, it was noted to decrease in brain and liver
structures, with no change in blood serum, lungs and
heart (Fig. 4).

To reveal the direction of changes in the proteinase-
proteinase-inhibitor system there were calculated
different ratios: TPA/a-1-PI, NTLP/a-1-PI, TPA/a-
2-MG and NTLP/a-2-MG. The change in the TPA/
0-1-PI and TPA/a-2-MG ratio was found to testify
to a slight proteolysis activation in an organism at
AHMS: in the 1% case it occurred due to the TPA
growth, in the 2™ one also because of the TPA growth
and suppression of the a-2-MG activity. Analysis of
the NTLP/a-2-MG ratio (Fig. 6) allowed to reveal the
proteolysis activation in liver, hypothalamus, insigni-
ficantly in cerebellum, while in other tissues there was
noted its suppression. Thereat NTLP/a-1-IP ratio
(Fig. 7) points to the proteolysis decrease in all the
tissues stipulated by the NTLP activity suppression.

Thus the AHMS development results in a slight
proteolysis activation because of the increase in the
level of trypsin-like proteinases (TPA level was noted
to rise, NTLP activity falls). One observes a certain
specificity in the reacting of NTLP-0-2-MG system
on the factors inducing HMS.

After returning the animals to the conditions with
normal gas content and temperature within 2 hrs’
spontaneous warming, recovery of the moving activity,

nu3 cootHomenuss HTII/a-2-
MI' (puc. 6) TO3BOSNI BHISIBUTH
AKTHBAIIMIO MPOTEOJIM3a B Tie-
YeHH, TUTIOTATIaMYyCe, He3HAYH-
TEJIBHO B MO3KEUKE, TOT/Ia KaK
B IPYTHX TKAHIX OTMEYEHO ETO
yraerenue. [Ipu 3Tom oTHOIIIE-
uue HTII/a-1-UIT (puc. 7)
yKa3bIBAET Ha CHMYKEHHUE MPO-
TEO0JIM3a BO BCEX TKaHsIX, 00yC-
JIOBJICHHOE YTHETCHUEM aKTHB-
Hoctu HTIIIIL.

0,001 -

0,0008 -

0,0006 A

0,0004 -

0,0002

O6LWas aKTMBHOCTb MPOTEMHA3, MN/N MUH
Total proteinase activity, ml/I/min

Taxkum 06pa30M, Pa3sBUTHUC Kopa rMNo-  MO3XEYOK CTBON CbIBOPOTKA nerkve  cepaue  neyeHb MOYKN
_ Mo3ra  Tanamyc Mo3sra KpPOBM
nrmc BEICT K HC3HAYUTEIb brain hypo- cere- brain blood lungs heart liver kidneys

HOH aKTHUBALMK NPOTEOIU3a 32 cortex
CYET YBEIHUEHUS YPOBHS TPHU-
IICUHOMOJOOHBIX TTPOTEWHA3
(ypoernp OAII moBkImaercs,
aktupHocTh HTIIII manaer).

Habimtomaercs HekoTopas crie-

koHTpoieM (p<0,05).

(p<0.05).
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thalamus  bellum
Puc.1. O6mas aktuBHOCTH TporerHa3. M — konTposs; 00— NI'MC; O —uepe3 2 unocne
HUI'MC; 8 — yepe3 24 4 nociie UI'MC; * — pa3nuuus JOCTOBEPHBI IO CPABHEHHUIO C

stem serum

Fig. 1. Total proteinase activity. ll — control; 0 — AHMS; O — 2hrs after AHMS;
B - 24hrs after AHMS; * — statistically significant changes comparing to the control
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UU(PUIHOCTD pearupoBaHus 0014
cuctembl HTIIIT-a-2-MTI" Ha *
(dbakTOphl, HHAYLHUPYIOIINE 00121
I'MC. 0,014

ITocne nmepeBona XKUBOT-
HBIX B YCIIOBHSI C HOPMAaJIbHBIM
ra3o0BbIM COCTaBOM U TEMIIE-
paTypoii B Te4eHue 2 9 IpouC-
XOAAT CaMOTpPOM3BOJbHBIE
OTOrpEB, BOCCTAaHOBJICHUE
JBUTaT€IbHON aKTUBHOCTH,
rPYMHHTa U muniefo0bIBa-

0,008

0,006 -

0,004

AxTtuBHocTb HTTIM, mn/n MuH
NTLP activity, ml/I/min

0,002 4

*

o B

TCJIBHOT'O peqmeKca. Boccra- Kopa rMNo-  MO3XEYOK CTBON CbIBOPOTKA nerkve  cepaue  neyeHb MOYKN
Mo3ra  Tanamyc Mo3ra KpOBWM

HOBJICHNC YyBCTBUTCIBHOCTH brain hypo- cere- brain blood lungs heart liver kidneys
cortex thalamus bellum stem serum

TEPMOPETYIATOPHOTO amnma-
paTa IpUBOAUT K aKTHUBAIUU
MPOIIECCOB HECOKPATUTEINb-
HOTO M COKPATUTEIHHOTO Tep-
MOT€He3a U MOBBIIIEHUIO TEM-
neparypsi Tena 10 33,5°C+0,5.
Hawnbonee BeipaxxeHo Bo3pac-
tanue OAII B crpykrypax LUHC (cm. puc. 1). Pesko
Bospactaet aktuBHOCTh HTIIII (cM. puc. 2) Bo Bcex
M3YYEHHBIX CTPYKTypax (3a UCKIIOYEHUEM CTBOJIA
MO3ra), MPEBHINIAs HCXOIHBIH YPOBEHD B KOPE MO3Ta,
runoTanamyce u Mo3zxeuke. [Ipu 3ToM aKTUBHOCTH
0-1-UIT (cm. puc. 3) moHUKAETCS BO BCEX TKAHSX,
Oonee BrIpakeHo B cTpykrypax IIHC, Torma kak ak-
TUBHOCTH O-2-MI' (cM. puc. 4), Ha000pOT, PE3KO OBBI-
IaeTcs, IpeBbIIIas UCXOAHbIE YpOBHU. HemocToBep-
HBIC NI3MEHEHHSI aKTUBHOCTH O-2-MI 110 cpaBHEHHIO
C KOHTpOJEeM OOHapy>KEHbI B MO3KEUKe, MMEYCHH U

(p<0,05).
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Kopa rMNo-  MO3XEYOK CTBOJST CbIBOpPOTKA nerkve  cepaue neyveHb  MOYKu
Mo3ra  Tanamyc Mo3ra KpoBU
brain hypo- cere- brain blood lungs heart liver kidneys
cortex thalamus bellum stem serum

Puc. 3. AktuBnocts O-1-HI1. M- xoHTposns; O0—-MI'MC; O— uepe3 2 unocine UTMC;
B —uepe3 24 unocne UI'MC; * — pa3nudust 10CTOBEPHBI 110 CPaBHEHHUIO C KOHTPOJIEM
(p<0,05).

Fig. 3. a-1-1P activity. B — control; O0— AHMS; O - 2hrs after AHMS; B— 24hrs
after AHMS; * —statistically significant changes comparing to the control (p<0.05).
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Puc. 2. Axrunocts HTTIIT. B — xouTposs; O— NI MC; O— uepe3 2 unocie LT MC; H —
yepe3 24 1 nocie UI'MC; * — pa3nuuust 10CTOBEPHBI 110 CPABHEHHIO ¢ KOHTPOJIEM

Fig. 2. NTLP activity. - control; O0— AHMS; O 2hrs after AHMS; B—24hrs after
AHMS; * — statistically significant changes comparing to the control (p<0.05).

grooming and food-procuring reflex were noted to
occur. Recovery of the thermoregulatory apparatus
sensitivity results in the activation of non-shivering and
shivering thermogenesis and the body temperature
increase up to 33.5°C + 0.5. TPA rise was noted to be
the most manifested in CNS structures (excluding brain
stem), exceeding the initial level in brain cortex, hypo-
thalamus and cerebellum. Thereat the a-1-IP activity
(Fig. 3) decreases in all the tissues, more manifestly in
CNS structures, while the a-2-MG activity (Fig. 4) in
contrast, sharply increases, exceeding the initial levels.
Insignificant comparing to the control changes of 0-2-

MG activity were found in cere-
bellum, liver and kidneys.
Changes in the TPA/a-1-1P
and NTLP/a-1-IP ratio (Fig. 5,
7) testify to the proteolysis ac-
tivation. TPA/a-2-MG coeffi-
cient (Fig. 8) returns to the initial
level. The NTLP/a-2-MG (Fig. 6)
changes are tissue-specific: it
falls in brain cortex, hypothala-
mus, brain stem, lungs, heart and
liver, and remains unchanged in
blood serum and kidneys, slightly
increases in cerebellum. In this
case if in TPA/a-1-IP system
one notes a slight disbalance
(TPA increases, a-1-IP falls)
that might explain the rise in
proteolytic activity, then the
NTLP growth is quite success-
fully restrained by a simultaneous
increase in 0-2-MG activity.
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M3MeHeHUsT COOTHOLICHUH
OAIl/a-1-UIT u HTIIII/a-
1-UIT (cm. puc. 5, 7) cBunme-
TEJILCTBYIOT 00 aKTHBAIUH
nporeonusa. Kosdppunuenr
OAIl/a-2-MTI" (cMm. puc. 8)
BO3BpAIIaeTCs K HCXOJTHOMY
yposHto. Koaddurment HTTIIT/
0-2-MI" (cM. puc. 6) uszme-
HSIETCS TKaHecTenu(puIHo: na-
JlaeT B KOpE MO3ra, THIIOTaja-
Myce, CTBOJIE MO3Ta, JIETKHX,

%
cepAlc U MEYCHU, OCTACTCA HC- 0 Jif
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AkTMBHOCTb O-2-MT, Mn/n MuH
Q-2-MG activity, ml/l/min
o o
2 8

LI

U3MEHHBIM B CHIBOPOTKE KPOBH Kopa TMNO-  MO3KEUOK CTBON ChbIBOPOTKA NerkMe  cepaue  MeveHb  Mouku
Mosra  Tamamyc Mosra KpOBU
M I1I0YKaX, HECCKOJIbKO BO3pac- brain hypo-  cere-  brain blood lungs heart liver  kidneys

Ta€T B MO3XKCYKCE. cortex

IIpu atom, ecnu B cucteme
OAIl/a-1-UI1 ormeuaercs He-
3HAYNTENbHAs pa30alaHCH-
poBka (OAII pactet, a-1-UII
[ajaeT), 4To, MO-BUJUMOMY, U
O0OBSACHSET MOBBILIEHUE MPO-
TEONIUTUYECKON akTUBHOCTH, TO pocT HTIIII nocra-
TOYHO XOPOIIO CAEPKHUBAETCSH OAHOBPEMEHHBIM
MTOBBIIIIEHNEM aKTUBHOCTH O-2-MI.

CrnenosarensHo, yepes 2 1 mocie UI'MC mpoucxo-
JUT YaCTHYHOE UCTOIICHNE HHTMOMTOPHOTO TOTEHINA-
7a (10 CpaBHEHHMIO C KOHTPOJIEM U THIIOOH030M), 00ycC-
JOBJIEHHOE yuacTueM 0-1-UI1, aTo mpuBOAMT K JaTh-
Heiimemy pocty OAIl u pe3xkoMy BO3pacTaHHIO
HTIIII. Benymias posib B OrpaHUYEHUH POCTa IPOTEO-
JUTUYECKON aKTHUBHOCTH NepexoquT k a-2-MI. Xapak-
TEPHO, YTO MOAO0OHAs aKTUBALKA HMPOTEOIH3a OTMe-
4yeHa 17151 Xomo7oBoro [12] m anpenanosoro [11] crpec-
COB.

(p<0,05).

0,0025

thalamus  bellum
Puc. 4. Axrunocts 0-2-MI'. ll—xonTtposns; O0—-WUI'MC; O— yepe3 2 u nocne MTMC;
B —uepes 24 1 nociie UI'MC; * — pasiudust JOCTOBEPHBI [T0 CPABHEHHUIO C KOHTPOJICM

stem serum

Fig. 4. 0-2-MG activity. B— control; O0— AHMS; O 2hrs after AHMS; B—24hrs
after AHMS; * — statistically significant changes comparing to the control (p<0.05).

So in 2 hrs after AHMS a partial depletion of the
inhibitory potential occurs (comparing to the control
and hypobiosis) stipulated by the a-1-IP participation,
that results in the further TPA growth and sharp
increase of NTLP. Leading role in the growth limitation
of proteolytic activity is passed to a-2-MG. It is cha-
racteristic that such a proteolysis activation is noted
both under cold [12] and adrenal [11] stresses.

In 24 hrs following experimental effect the system
of proteinases and their inhibitors is mainly restored to
the initial state, excluding the organs, which might
undergo the maximum loading during the AHMS.

Late period of an organism recovery (24 hrs after

the effect) is characterised by
a stable tendency to norma-
lization of all the indices of

0,002 o

0,0015

0,001

TPA/O-1-IP ratio

0,0005 -

CooTtHolleHne OAI/A-1-LT

Kopa
mo3sra
brain

cortex

rvno-

Tanamyc
hypo-

thalamus

MO3XE€YOK CTBOST  CbIBOpPOTKA Jerkue
mo3sra KpOBM
brain blood
stem serum

cere-
bellum

lungs

Puc. 5. smenenue cootnomenus OATT/a-1-UIT. - xouTtpons; O—WUT'MC; O—uepe3

2 unocne MTMC; B —uepe3 24 1 nocne UTMC.

Fig. 5. Changes in TPA/0-1-1P ratio. B — control; O — AHMS; O - 2hrs after AHMS;

B —24hrs after AHMS.
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proteolytic activity. TPA re-
stores to normal values in
brain structures, blood serum
and lungs, remaining decrea-
sed in a certain degree in heart,
liver and kidneys, that might
reflect incomplete reparative
proces-ses in these organs.
TPA/a-1-1P  coefficient
(Fig. 5) is approaching to the
control values in brain structu-
res and blood serum, but
slightly increases the latter on
periphery. The values of
NTLP/a-1-1P coef-ficient
(Fig. 7) is getting less than the
norm, that, probably, reflects
the recovery of the a-1-IP
inhibitory potential.

ne4veHb NOYKU

cepaue

heart liver kidneys
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Uepes 24 1 mocne dKcnepu-
MEHTAJIbHOTO BO3JIEHUCTBUS
cUCTEeMa MPOTEMHA3 U UX UHIH-
OUTOPOB B OCHOBHOM BO3Bpa-
IaeTcsd K MCXOOHOMY COCTOS-
HUIO, UCKITIOYEHUE COCTABIISAIOT
OpTraHbl, KOTOpbIE, BO3MOXKHO,
NpeTeprneBanT MaKCUMalb-
HYIO Harpy3Ky B ITpoILiecce pas-
putus UT'MC.

ITo3nnuil nepuoxa BoccTa-
HOBJICHHSI opraHu3Ma (uepes
24 4 mocie BO3AEHCTBUS) Xa-
paKTepu3yeTcs yCcTOMUYUBOU
TEHJEHUUENH K HOpMalIU3aluu
BCEX U3YUYEHHBIX MOKa3zaTenen
MPOTEOIUTHYECKON aKTUBHOC-
Td. K KOHTPOIBHBIM BETUYH-
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Kopa TMNo- MO3KEYOK CTBOJT CblBOPOTKA nerkMe  cepdue  NevyeHb  MOYKW
Mo3ra  Tanamyc mo3ra KpPOBM
brain hypo- cere- brain blood lungs heart liver kidneys
cortex thalamus bellum  stem serum

Puc. 6. Usmenenne coornomenus OAIT/a-2-MI. Bl — korTpons; O — UTMC; O -
yepe3 2 unocne UMT'MC; B — uepes 24 u nocne UT'MC.

Fig. 6. Changes in TPA/0-2-MG ratio. - control; O0— AHMS; O0— 2hrs after AHMS;
8 — 24hrs after AHMS.

HaMm OAII Bo3Bpamaercs B
CTPYKTypax MO3ra, CBIBOPOTKE
KpPOBH M JIETKHX, OCTaBasCh
HECKOJIBKO NOBBIILIEHHOH B CEpPALE, IEUEHU U NOYKaX,
YTO, BO3MOYKHO, OTPA)KAaeT HE3aBEPILIEHHOCTh pemna-
PaTUBHBIX ITPOIECCOB B 3THX opranax. Koaddurment
OAIl/a-1-UII (cMm. puc. 5) npubnmxaeTcs K KOHTPOIIb-
HBIM 3HAUEHUSM B CTPYKTypax MO3ra W CHIBOPOTKE
KpPOBH, HO HECKOJTLKO IIPEBBIIIAET OCTIETHIE Ha TIEpH-
¢depun. 3Hauenus kodpdunrenta HTII/a-1-UIT (cm.
puc. 7) CTaHOBSTCA HI)KE€ HOPMBI, 9TO, BO3MOXKHO,
OTpa’kaeT BOCCTAHOBJIEHNE MHI'MOMTOPHOTO ITIOTEHITHANa
o-1-UIIL

AxtuBHocThs HTIIII Takxe BocCTaHaBIMBAaeTCs
J10 KOHTPOJIBHBIX BEJIMYHUH BO BCEX N3YyUEHHBIX TKAHSX,
3a UCKIIIOYCHHEM CHIBOPOTKH KPOBHU (CM. puC. 2).
BosBpamiarorcst K MCXOAHOMY YPOBHIO M1 HHTHOUTOPHI

0,025

NTLP activity recovered as well up to the control
values in all the tissue studied but blood serum (Fig. 2).
Proteinase inhibitors are also restoring to the initial level,
the only exclusion is 0-2-MG in blood serum, which,
in contrast, was found to exceed the control level.

Nevertheless, the NTLP/a-2-MG coefficient
(Fig. 6) falls lower than the control values (excluding
cerebellum, blood serum and kidneys), that, probably,
means that the recovery is not completed yet in this
regulation link of NTLP activity.

AHMS in rats achieved by Anjus-Bakhmetiev-
Giaia method [8,15] is accompanied by the series of
changes in an organism, characteristic for the develop-
ment of such natural HMS as torpor, hibernation.

Developing during this state
hypoxia both itself and at

0,015 1

NTLP/A-1-IP ratio
o
<

0,005 1

CooTHoweHne HTMM/A-1-Un

Kopa rvno-
Mo3ra  Tanamyc
brain hypo-

cortex thalamus bellum

mo3sra
cere- brain
stem

KpOBM
blood
serum

lungs

Puc. 7. Usmenenne coornomenuss HTTITT/a-1-WIT. M —xorTtpoins; O—UT'MC; O—uepe3

2 unocne UMTMC; B —yepes 24 4 nociie UT'MC.

Fig. 7. Changes in NTLP/a-1-IP ratio. ll— control; O— AHMS; O - 2hrs after AHMS;

B - 24hrs after AHMS.

MPOBJIEMbI
KPMOBMONIOTUMU
2004, Ne2

T
MO3XXe4YOK CTBOJT CbIBOPOTKa nerkue cepaue

simultaneous cold effect is
known to cause a significant
body temperature decrease
[13,17], that may result in
_ adaptive modifications of
protein molecules [19], the
activity change of different
enzymic systems [16, ], pro-
mote a heat shock protein
synthesis (HSP) which may
bind to a-1-IP influencing its
activity [12]. In addition, under
cold effect the inhibitors
degradation is known to occur
[1]. Intensification of lipid
peroxidation processes cha-
racteristic for hypothermia
and hypoxia development,
activation of oxidative stress

ne4vyeHb NOYKU

heart liver kidneys
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MIPOTENHA3, UCKITIOUEHHE COC- 0.25
TaBnsaeT 0-2-MI' B ceIBOpOT-
K€ KPOBH, KOTOPBIN, HA000POT,

v 0,2 1 M
NpeBbINIACT KOHTPOJBbHBIU

YPOBCHb. %
Tem He MeHee KOd(]- Q0,15
¢uument HTII/a-2-MI' &
(cMm. puc. 6) magaetr HUXKE 8
KOHT-POJIbHBIX 3HAUYeHHH (3a § o1

HUCKIIIO-YEHUEM MO3KEUKa,
CBIBOPOTKH KPOBH H ITOYEK), 0,05
YTO MO-BUAUMOMY, CBUJE-

TEJIbCTBYET O HE3aBEPILICH- %
HOCTH BOCCTAHOBJIEHHS 3TOI'0 R p—
3BEHA PETYIALUN aKTHBHOCTH

HTIIIL.

VY kpeic UTMC, noctu-
raeéMoe MeToloM AHJKyca-
baxmerseBa-Ixaiisa [8, 15],
COTIPOBOXKJIAETCS PAIOM H3-
MEHEHUN B OpraHu3Me, Xa-
PakTepHBIX U1 pa3BUTHs Takux npupoasbix ['MC,
KaK TOPIOp, 3UMHSA cHsuka. Pa3BuBaromascs mnpu
3TOM THUITOKCHS caMa 1o ce0e U IpY OJHOBPEMEHHOM
BO3/ICHCTBUY X0JIO[ia IPUBOAUT K 3HAYUTEILHOMY CHH-
XKEHHIO TemnepaTtypsl Teaa [13, 17], 4To MokKeT BbI-
3bIBaTh aJaliTUBHbIC MOAUQUKAIUN OCIKOBBIX
Monekyln [19], u3aMeHeHrne akTUBHOCTH Pa3TMIHBIX
(depMeHTaTUBHBIX cucTeM [16], cmocoOcTBOBATH
cuHTe3y OenkoB Termiooro moka (BTLH), koropsie
MOTYT cBs3bIBaThcs ¢ O-1-WII, Bauss HaA ero
aktuBHOCTH [12]. Kpome Toro, kak mokaszano B [1],
MOJ IEeWCTBHEM XOJIOAA IMPOUCXOAUT pa3pylICHHE
HHTUOUTOPOB. YCHIIEHHE MPOLECCOB MEPEKUCHOTO
OKHCIICHHS JINMHA0B, XapaKTepHOE ISl Pa3BUTHSA
THUIIOTEPMUU U THIIOKCHH, aKTUBAIHS OKCHIATHBHOTO
cTpecca, BEPOSATHO, SBISIOTCSA AOTOJHHUTEIbHOM
MPUYMHON CHUXECHUSI HHTHOUTOPHON aKTUBHOCTH, B
gactHOCTH O-2-MI" [7]. UTto kacaercs O-1-UII, To
OKHCJIEHHE METHOHHHA B €r0 aKTUBHOM IIEHTpPE PUBO-
OUT K CHUKEHHMIO JIMIIb 3J1acTa30MHTHOUTOPHOM
aKTUBHOCTH, a TPUIICUH-UHI'MOUTOpHAs (ompenensiemast
B HAIlIEM CIIy4ae) coxpansercs [2].

CHumxenue akTuBHOCTH O-1-UII mocne BoccTaHOB-
JeHUsl TeMIepaTyphl Tejda TakXe MOXET OBbITh
00yCIIOBJIICHO HAaKOIUIEHHEM Ae(EKTHBIX MOJIEKYII,
cunte3oM BTII u ux cBaspiBanuem c d-1-UII (B
OoJbIIIel CTENEHH B CTPYKTYpax MO3ra).

N3BecTHO, uTO O-2-MI" mpuHHMaeT y4yacTue B
3aIIUTHBIX MEXaHU3MaX, HAIIPaBJICHHBIX HA yTHETCHHE,
CBA3bIBAaHUE M yHAJCHHE BPEIHBIX JUJIS OpTaHu3Ma
MENTH/a3 SHIOTEHHOTO TIPOUCXOXKICHHS ((PEPMEHTEHI
KacKaJia CBEPTHIBAHUS KPOBH, TIOBPEKACHUS TKaHEH,
04aroB BocmaineHus ) [3], U sBISIeTCS HHTHOUTOPOM,
KOTOPBIH MEPBBIM BKITIOUAETCS B MOJABICHUE U30bI-
TOYHOIM aKTUBHOCTH MpOTEHHa3. MOXXHO MPenoo-
XKUTh, YTO yKa3aHHbIE (PaKTOpPHI HEMOCPEICTBEHHO

CooTHowweHue HTMM/A-2-MG

Mo3ra
brain
cortex
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rvno-

Tanamyc
hypo-

thalamus bellum

Puc. 8. N3menenune coornomenus HTIIIT/a-1-MI. B — korTpons; O — UTMC; O —
yepe3 2 1 nocne UMT'MC; B — uepe3 24 1 mocie UT'MC.

Fig. 8. Changes in NTLP/a-2-MG ratio. - control; O0— AHMS; 00— 2hrs after AHMS;
B —24hrs after AHMS.
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are thought to be an extra cause of inhibitor activity
decrease, in particular, of a-2-MG [7]. In terms of O-
1-IP, methionine oxidation in its active center results
in the fall of just elastase-inhibitory activity, but trypsin-
inhibitory activity is kept [2].

The activity fall of a-1-IP following the body tem-
perature recovery may be also stipulated by the defect
molecule accumulation, HSP synthesis and their binding
with a-1-IP (mainly in brain structures).

0-2-MG is known to participate in the protective
mechanisms directed to the suppression, binding and
removal of harmful for an organism peptidases of
endogenous origin (enzymes of blood coagulation
cascade, tissue damaging, inflammation foci) [3] and
to be an inhibitor which is primarily included into the
suppression of excessive proteinase activity. The fac-
tors mentioned may be supposed to directly stipulate
its decrease at AHMS. In addition a-2-MG inhibitor
possesses unique characteristic: it does not activate
the proteinases completely, but, while binding with make
them more resistant to the effect of other inhibitors
[1,3]. Absence of remarkable a-1-IP changes at the
background of a significant decrease of a-2-MG
testifies to the fact that under given conditions O-2-
MG itself takes the main role of regulating the pro-
teinase activity.

Considerable decrease of a-2-MG is known to pos-
sess negative consequences as well during the AHMS
prolongation, as this kind of inhibitor participates in
blood coagulation control by providing a major part of
anti-thrombin potential [3], and the decrease of a-2-
MG level may result in vascular thrombosis, loading
increase on blood circulation system at AHMS develop-
ment.

Maximum changes at AHMS development and
arousal were noted to occur in the NTPL activity,
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oOycnoBnuBatot ero camxenue npu UI'MC. Kpome
TOTO, HHTHOUTOP O-2-MI' 00nanaeT yHUKaIbHBIM
CBOMCTBOM: OH HE MHAKTHBHUPYET MPOTEUHA3bI MOJI-
HOCTBIO, &, CBA3BIBAsICh C HUMH, JAellaeT ux Oojee
YCTOWYHMBBIMU K ACHCTBHIO IPYTHX HHTHOUTOPOB [1,
3]. OrcytcTBHE 3aMeTHBIX m3Me-HeHud O-1-UIT Ha
(oHe cymecTBeHHOTO CHMXeHHS O-2-MI' cBuge-
TEJIBCTBYET O TOM, YTO B JAHHBIX YCIOBUSAX UMEHHO
0-2-MI" Gepet Ha cebOst OCHOBHYIO (PYHKITHIO peryiTH-
pOBaHMA AKTHBHOCTH IPOTENHA3.

3HAUUTENBHOE CHM)KEHHME aKTMBHOCTH O-2-MI
MMEEeT U HEraTHBHBIC MOCIEICTBUSA NPH IPOJOHTH-
posanuu MI'MC, Tak Kak NaHHBIH MHTHOUTOD
MIPUHUMAET y4acTHE B KOHTPOJE CBEPTHIBAEMOCTHU
KpOBH, 00ecneyrBas 3SHAYMTENbHYIO YacTh aHTUTPOM-
OumHOBOTO MoTeHuuana [3], ¥ CHUKEHHE YPOBHSA
0-2-MI" MOXeT mpuBecTH K TPOMOO3y COCYIOB, TIO-
BBIIICHUIO Harpy3KH Ha CHCTEMY KpPOBOOOpalieHus
mipu pazsutiu UT'MC.

MaxkcumanbHbie n3MeHeHus npu pazsutiuu MT'MC
U BBIXOJIE U3 HETO MpoucxoasT B aktuBHoctu HTTIIT,
YTO JIaeT OCHOBaHWE JIeJaTh BBIBOA 00 mMX 0coboit
pOJIN B JAHHBIX yCJIOBUAX. CUHXPOHHBIE N3MEHEHNUS
AKTUBHOCTH MPOTEHHA3 U MX MHTHOMTOPOB BO BCEX
H3yUYEHHBIX TKaHAX, O4EBUIHO, CBUIETEIBCTBYIOT 00
00111eM MEXaHU3Me UX BOBJICUCHHS B JaHHBIN POIIECC.
Kax orMeuanocs Belllle, IpUYMHON TaKUX U3MEHEHUH
MOTYT SABISATHCS NMaJeHHE TeMIepaTyphl Tela,
HU3MEHEHUE KOHIIEHTpaLUi O2 u COZ, pa3BUBAIOILIAKCS
pecMpaToOpHBIA anua03: IPU 3TOM B Pa3BUTHHU H
noanepxxaann ' MC MMEHHO TUTepKanuu MpUHaI-
JISKUT BaXKHAS POJIb, OOYCIOBIUBAIOIIAS H3MECHEHHUSI
kak pH, Tak u pCO,, HCO,™ B Tkansx [8]. Ha cymect-
BEHHYIO POJIb alluJ103a B MOBBIIMIEHUH IPOTEO-
JIUTHYECKOM aKTUBHOCTH YKa3bIBAIOT U IPYTHE aBTOPHI
[9] .

Cxonmnas nuHaMuKka cHrbkeHus aktusHocT HTTITT
u 0-2-MI Takxe CBUIETENBCTBYET 00 MHAKTUBALIIH/
BeiBegernu HTIIII (B yacTHOCTH XuMa3sbl) U3 opra-
HU3Ma ¥ 9yBCTBUTENHHOCTH K BBILIETIEPEIHCIEHHBIM
yenosusim UT'MC komrexkcoB HTTIL/a-2-MI. Xotst
HEJb35 OTPHUIATH M TOT (PAKT, UTO ATO CHIKEHHE, T10-
BHUIVMOMY, 00YCIIOBIICHO OO0JTBIIEH CTIC(PHYI-HOCTHIO
0-2-MI" B mogaBiaeunn aktuBHocTh uMenno HTIIIT
(B 4aCTHOCTH XMMa3bl TYYHBIX KIIETOK).

BbiBOADI

Takum o6pazom, UI'MC, nonmydeHHOE IO METOLY
Anpxyca-baxmerseBa-Jlkalis, MPUBOIUT K pa3HO-
HaIlpaBJICHHOMY M3MEHEHHIO IOKa3aTeseil mpoTeo-
nutndeckoil akTuBHOCTU: OAIl He3HaUUTENHHO
noBeimanack, o-1-MIl okaszancss ycTOWYIMBBIM K
KOMOWHHPOBAaHHOMY BO37ciCcTBUIO, ToTMa Kak HTTIIT
1 0-2-MI' posIBIIIN BBICOKYIO YyBCTBUTEIBHOCTD K
dbakTopam, BeI3EIBaromuM MI'MC. Ilpu stom
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giving the reason to conclude about their special role
under these conditions. Synchronic changes of
proteinases and their inhibitors’ activity in all the tissue
under study are thought to testify to a general
mechanism of their involving in this process. As it was
mentioned above, a body temperature fall, change of
O, and CO, e concentrations, developing respiratory
acidosis may be considered as the cause of such
changes: thereat in the development and maintenance
of HMS an important role belongs to hypercapnia itself,
which stipulates the changes of both pH and CO,, and
HCO, in tissues [8]. Other authors also point to a strong
acidosis role in the increase of proteolytic activity [9].

Similar dynamics of the NTLP and 0-2-MG activity
reduction is also thought to testify to the inactivation
of the NTLP (of chemase, in particular) removal out
of an organism and sensitivity to the mentioned above
AHMS conditions of NTLP/a-2-MG complexes.
However we should not deny the fact that this fall
might be stipulated by a higher specificity of a-2-MG
in the suppression of namely NTLP (in particular, of
mast cell chemase).

Conclusions

Thus AHMS achieved according to Anjus-
Bakhmetiev-Giaja method was noted to cause a multi-
directed alteration of the indices of proteolytic activity:
TPA slightly increased , a-1-IP was found to be
resistant to a combined effect, while NTLP and a-2-
MG manifested a high sensitivity to the factors caused
AHMS. In this case the proteolysis activation occurs
mainly due to the increase of trypsin-like enzymes level
and the fall of a-2-MG level.

Single-direction of NTLP and a-2-MG changes is
thought to testify to the direct participation of a-2-MG
in the NTLP activation control during the AHMS
development and arousal. Thereat the reduction of
NTLP/a-2-MG ratio at the background of NTLP and
0-2-MG activation as a result of warming may point
to the rise of 0-2-MG inhibitory activity.

Compensatory activation of a-2-MG at early
recovery stage may be caused by the necessity of an
organism protection against the excessive NTLP
activity, chemase, which is known to possess, in parti-
cular, vasoconstrictory characteristics. The increase
of NTLP/a-1-IP ratio and the fall of NTLP/a-2-MG
testifies to the leading role of a-2-MG in the NTLP
activity control and their removal out of an organism.

An animal warming within 2 hrs after the AHMS
development promotes the rise in proteinase activity
in brain tissues, accompanied by the fall of a-1-IP level
and the increase of 0-2-MG, that proves the reactions
intensity of a limited proteolysis and a-1-IP expen-
ditures, which may be the result of the defect mole-
cules’ accumulation, HSP synthesis and its binding with
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aKTUBALM NMPOTEOJIN3a IPOUCXOAUT B OCHOBHOM 3a
CUET YBEJIMYEHHUS YPOBHS TPUIICHHOMOIOOHBIX
(epMEHTOB U CHIKEHHsI ypOBHS O-2-MI.

Onpnonamnpasieanocts u3menenund HTIIII u
0-2-MI, BeposTHO, yKa3bIBaeT Ha HETIOCPEICTBEHHOE
yaactue 0-2-MI B korTpone aktusHocTH HTTII mpu
passutnu u Beixoae u3 UI'MC. Ilpu aTom cHuXeHHE
cootHomenust HTIIIT/a-2-MTI" Ha ¢oHe akTuBaImu
HTIIIT u a-2-MI" B pe3ynbTare oTOrpeBa MOXKET
CBHUJIETENbCTBOBATh O MOBBIICHUH MHTHOUTOPHOTO
noTeHmana o-2-Mr.

KomneHcaropnas aktuBanus o-2-MI' Ha paHHeM
JTane BOCCTAHOBJICHUS, BO3MOXKHO, 00yCIIOBIIeHA
HEOOXOIMMOCTBIO 3aIIUTUTh OPTaHKU3M OT U30BITOU-
HOHM aKTHBHOCTH HETPHUIICHHOIIOAO0HON MpoTea3bl-
XHMMa3bl, 001a1atoMIel, B YaCTHOCTH, BA30KOHCTPHUK-
TOPHBIMM CBOMCTBaMH. IIOBBIIIEHNE COOTHOIIECHUS
HTTII/a-1-UIT u camxenne HTIITT/a-2-MI yka3bl-
BalOT Ha BEAyMYI poib O-2-MI' B KOHTpoOJE
aktuBHOCcTH HTIIII 1 UX BbIBEIEHUU U3 OpraHU3Ma.

OTtorpeB XMBOTHOTO B T€YE€HHE 2 Y MOCIE
paszButuss UI'MC cnocoOGcTByeT MOBHIIIEHUIO
AKTUBHOCTH MPOTENHA3 B TKAHSAX MO3Ta, COMPOBOXK-
JarolieMcs CHIKeHueM ypoBHs O-1-MI1 u nossimte-
HHeM O-2-MI, 4yTo yKka3pIBa€T Ha MHTEHCHBHOCTb
peaKIyii OrpaHNYEHHOT0 IPOTEOIN3a U PACXOTOBaHHE
a-1-UI1, Bo3MOXHO, 00YCIOBIEHHOE HAKOILICHUEM
nedekTHeIX MosieKyi, cuaTe3oM BT u ero cBsi3bi-
BaHHWEM C HUMH, KOHTPOJIMUPOBAHUE HU3O0BITOYHOU
aktuBHocTh HTIIII-xmMmasel ¢ moMoIso O-2-MI.

OpHoHanpaBieHHas TEHACHIUS K HOPMaTH3aIiH
AKTHBHOCTH TPOTEOJNIUTUYECKUX (PEPMEHTOB M UX
WHTHONTOPOB oTMedaeTcs yepes 24 1 mocne UT'MC,
YTO CBHJIETENILCTBYET O 3aBEPILICHUM peNapaTUBHBIX
IIPOLIECCOB B OPraHU3ME.
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them, and controlling the excessive NTLP activity,
chemase, by a-2-MG.

Single-directed tendency to the activity normali-
zation of proteolytic enzymes and their inhibitors is noted
in 24 hrs following AHMS, that testifies to the
completion of reparative processes in an organism.
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