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Effect of Rhythmic Cooling on Some Ethological and Biochemical
Indices in Rats with Experimental Depression

BuBuanu nit0 puTMidHUX X0nonoBux BIUIHBiB (PXB) Ha cTpyKTypy HOBEIiHKH Ta aKTUBHICTh CUCTEMH MpPOTeiHa3a-iHridiTop
nporeinas y mypiB 3 moaeuto enporenHoi aenpecii (E). V mypis 3 EJl PXB cnpustors HopMasizauii apTepialbHOTO THCKY,
Y4aCTKOBOMY BiJIHOBJICHHIO CTPYKTYpPH HOBEIiHKH i (HOPMYBAHHIO €JIEMEHTIB MOLIYKOBOT aKTHBHOCTI, 1110, HMOBIpHO, BiiOyBa€eThCs 3a
paxyHOK akTHBaLil Hecenuu(iuHUX 3aXUCHUX peakiiii opraHizMy, BiiHOBIeHHs nopyiieHol putMiku ¢ynkuionysanns L{THC. Ipu
eHjoreHHiil genpecii i PXB BinOyBaeThcst 3HaYHA aKTUBALLS peakiliii 0OMeXeHOro IpoTeoizy, a Bukopuctanus PXB y mypis 3 El
CIpHUsi€ BiHOBJICHHIO 3CYBY OajlaHCy B CHCTeMi IpoTeiHa3a-iHribiTop mpoTeiHas, MOXKJIMBO MEPEeBOASYM ii Ha IHIIMH piBEeHb
(GYHKLIOHYBaHHS.

Kniouosi cnosa: putmiuHi X0n010BI BIUIUBH, JCTIPECis, MOBE/iHKa, MpoTeinasy, O-1-iHribiTop nmporeinas, o-2-MaKporio0ymiH,
mypH.

W3yueHo BIusHIE pUTMUYECKUX X0JIOAO0BbIX Bo3aelicTBuil (PXB) Ha CTpyKTypy IOBEAECHUS U aKTUBHOCTh CUCTEMbI IIPOTEHHA3a-
MHIHOHUTOP NPOTENHA3 Y KPBIC C MOAEINBIO 3HAoreHHOit nenpeccuu (O11). Y kpeic ¢ OJ] PXB npuBoasT k HOpMannu3auuy apTepHaibHOro
JaBJICHMS1, YACTUYHOMY BOCCTaHOBIICHUIO CTPYKTYPbI HOBEACHHS U POPMUPOBAHUIO HIEMEHTOB IIOMCKOBOW aKTUBHOCTH, YTO, BEPOSITHO,
HOPOMCXOJNUT 32 CUST aKTHBALUU HECTEeHU(PUUSCKUX 3aLIUTHBIX PeaKUUil OpraHu3Ma, BOCCTAHOBJICHUS HApyLIICHHOW PUTMHKH
¢yukimonansHoit akrusHoctH LIHC. Ilpu sunorenHoit nenpeccun u PXB HaOnropaeTcst 3HaYMTe IbHAS aKTUBALIUS PEAKIUi OrPaHUUEHHOTO
nporeonusa, a nposeaenne PXB kpbicam ¢ DJ] ciocobcTByeT BOCCTAHOBICHHUIO CABUTa OanaHca B CHCTEME ITPOTEHHA3a-MHIHOUTOD
HpPOTEHHA3, BO3MOXKHO, IEPEBO/ISI €€ Ha HOBBIH YPOBEHb ()yHKIIMOHHPOBAHHSI.

Knrouessie cnosa: purmudeckue Xon0a0BbIe BO3ISHCTBHS, IEIPECCHsI, TOBEACHHE, IPOTEHHA3bI, O-1-MHrHOUTOp NpoTenHas, a-2-
MaKporIo0yIHH, KPBICHI.

There were investigated the action of rthythmic cold effects (RCE) on behavioral structure and activity of proteinase inhibitor of
proteinases system in rats with the model of endogenous depression (ED). Rhythmic cold effects on rats with ED contribute to the
normalization of arterial pressure, partial restoration of behavioral structure and formation of searching activity elements that obviously
occurs due to activation of non-specific protective organism reactions, restoration of disordered rhythm of CNS functional activity.
During endogenous depression and RCE there is observed a significant activation of reactions of limited proteolysis and carrying-out
of RCE in rats with ED contributes to the restoration of balance shift in proteinase proteinase-inhibitor system, probably transferring
it to a new level of functioning.

Key words: rthythmic cold effects, depression, behavior, proteinase, -1-inhibitor of proteinases, d-2-macroglobulin, rats.

3a manumu BO3, maitxe 24% ocib, AKi 3BepTatOTh-
s 38 MEIUYHOIO JOIIOMOTOI0, CTPAXKJAIOTh Ha ICH-
X14HI 3aXBOPIOBaHHS, OiJbIly YaCTUHY SKHX CKJIa-
Jal0Th JCTIPECUBHI 1 TPUBOXKHI PO3J1a1, IO CYIPOBO-
JDKYIOTBCSL PI3HUMH COMATHYHUMH MOPYIIEHHSIMHU.
[Ipuannamu nemnpecii € cTpecoBi cuTyarlii, XpoHidHI
3aXBOPIOBAaHHS, CIIAJIKOBICTh, COIlialbHI JpKepena i
HAaBITb ICTOPUKO-KYIBTypHE KOpiHHA. Haitbinpm momm-
peHa ToYKa 30py: AeTpecis — eMOIIHUHN TucTpec, Ha
SIKM BIUTUBAIOTH BCI MPHUBEJICH] BUIIe YHHHUKH. [1o-
CTIliHO pOOJIATECS cpoOH pO3pOOHUTH HOBI, OINBII
MpOCTi, HaliiHi, eeKTHBHI, Henopori 1 (izionoriyni
HEMEIMKaMEHTO3H1 METOAH SIK Tepalii Jenpecii, Tak
1 3HWKEHHS X pE3UCTEHTHOCTI 10 hapMIpenapaTis.
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According to the WHO data about 24% of persons
appealing to medical assistance suffer from psycho-
logical diseases, the major part of those are depressive
and anxious disorders accompanied with different so-
matic impairments. The causes of depressions are
stress situations, chronic diseases, heredity, social
sources and even historical and cultural origins. The
most spread point of view denotes the depression as
emotion distress, affected by all the mentioned above
parameters. There are constant attempts to design new,
more simple, reliable, effective, inexpensive and physio-
logical non-medicinal methods both for therapies of de-
pressions and to reduce their resistance to pharmaco-
logical preparations.
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CHcTeMOyTBOPIOIOY] €HIOT€HHI PUTMH (IUXajb-
HUH, cepieBril i pUTMU 010eNIeKTPUIHOT aKTHBHOCTI
MO3KY) MaroTh BJIAaCTUBICTh TOMEOCTATUYHOI pery-
JS0i1 1 BiZirparoTh posib YMHHUKIB, SIKi CTa01Ti3yIOTh
(yHKIIOHYBaHHS OpraiaMy. Y mpoueci B3aeMogii pi3-
HUX 30BHIIIHIX MOAPa3HUKIB KOJUBAJIEHO-XBUIBOBOT
OPUPOIH 3 BHYTPIIIHIMU OiOPUTMaMHu MpPU MEBHUX
CHiBBiTHOIIEHHAX ()a30BO-4ACTOTHUX XaPAKTEPUCTHK
BHMHHKAIOTH SIBUIIIA CHHXPOHI3aIlii 1 pe30HAHCY, KOJIU ITPU
Ii1 IepiogMYHIX CUTHAJIIB XapaKTePUCTUIHOI 4aCTOTH
Ha 30yIJIMBY CHUCTEMY TMOPIBHSHO Malliil aMILTITyai
BXIJTHOT'O CHUTHAITY BiATIOBIIa€ HETPOTIOPIIIIHO BETMKA
aMIUTITy/Ia BUXIOHOTO curHady. [ pu KpuTH4Hil iHTeH-
CHBHOCTI TaKi pe30HAHCHI B3a€MOJIi1 MOXKYTb ITOPYIITY-
BaTH CTIHKICTh MOYATKOBOIO PiBHS 1 MEPEBOAHUTH
0ioJIoriuHY cUCTEMY B HOBUH (hi3ionoriyHuii cTaH 3 Bia-
noBigHOW TpaHchopMmanieto ii metabonizmy. Byno
MOKAa3aHo, 1110 pUTMiuHi xonono0Bi BiiusH (PXB) npu
EMOIITHOMY CTPECi CIIPHUSFOTH i IBUIIIEHHIO CTIHKOCTI
OpraHi3My 0 HEraTHBHUX (PAaKTOPiB, BiITHOBJIEHHIO
MOPYUICHOT PUTMIKU (DYHKIIOHYBaHHSI HEPBOBOI i
CEPIICBO-CYIMHHOI CUCTEM, TTiIBUIIICHHIO IIPOHUKHOCTI
reMaroeHnedanigaoro 6ap'epy st 610JI0TYHO AKTHB-
Hux pedoBuH [10, 11]. IlepepuBuacTi puTMidHi 1O-
Ipa3HEeHHs aKTUBI3YIOTh Heclenrn(]piuHi MexaHi3Mu
amarrrartii [IHC. [Tpu mig6opi 30BHIMIHIX TEPIOTUIHAX
Iiil, CKOpeNbOBaHUX 3 BHYTPILIHIMA PUTMaMH Opra-
Hi3My, a00 HaB'sI3yBaHHI HOMY IITyYHUX PE30HAHCHUX
PUTMIB MOXHA OAEP>KYyBaTH KePOBaHI MMOBEIIHKOBI 1
¢izionoriyni peakuii, iCTOTHO BILIUBATH HAa META00III3M
[12].

V 3B'13ky 3 nuM 3acrocyBanHsa PXB 3 gacrororo,
ONMU3BKOIO 10 CHAOTCHHHUX PUTMIB OpraHi3My, Ui
aKTUBaIii MEXaHi3MiB caHOTeHe3y, Hecnelr(iaHux
3aXUCHHX PEaKIliii opraHi3My, KOpeKIii MmopymeHb,
BUKIIMKAHHX T1aTOJIOTIE0, OLUIBHE. JJocTOBIpHY 1H-
(dbopmalriiro nMpo piBeHb EMOIIHHUX 1 BEreTaTHBHHUX
MOPYIIEHb Y TBAPUH MOYHA OZICPXKATH B ETOJIOTTYHOMY
excriepuMenTi [3]. BaxnuBy ponb B 3a0e3ledeHH1
HecneunivyHOi BiAmoBigHOT peakii i GopMyBaHHi
aJaNTUBHOI BIAMOBII OpTraHi3My Ha [0 30BHINIHIX
(akTOpiB 1 HOPA3HUKIB BiAirpae cucteMa npoTeiHa-
3a —iHriditop npoteinas [5].

Merta pobotu — BuBueHHS Aii PXB Ha cTpykTypy
MTOBEIIHKY Ta aKTUBHICTh CHCTEMH IPOTEiHA3a-1HTi10i1-
TOp NMpOTEiHa3 Y IIyPiB 3 EKCIIEPUMEHTAIHLHOIO EHI0-
rexHoro aenpeciero (EJT).

Martepiaan i mertoam

ExcniepuMeHTH TPOBOAMIN HA 6—7-MiCSIYHUX
IIypax-CaMIsSIX BIAMOBIIHO /10 “3arajibHUX IPUHIIMITIB
pobotu Ha TBapuHax”’, cxanenux 11 Harionansnum
koHrpecom 3 0ioetuxu (Kuis, 2007) i y3romkeHux 3
MOJIOKEHHMU “E€Bpomnelicbkoi KoHBeHLii mpo 3axuct
XpeOeTHUX TBAPHH, 110 BUKOPUCTOBYIOTHCS IS €KC-

MEPUMEHTANIBHUX 1 HIIMX HayKoBuX 1inei” (CtpacOypr,
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System-forming endogenous rhythms (respiratory,
cardiac and the rhythms of bioelectrical activity of
brain) have the properties of homeostatic regulation
and play the role of the parameters, stabilizing an or-
ganism functioning. During the interaction of different
environmental excitators of oscillating-wave origin with
inner biorhythms at the certain ratio of phase-frequency
characteristics the phenomena of synchronization and
resonance appear, when under the effect of periodic
signals of characteristic frequency on excitation sys-
tem the quite a low amplitude of incoming signal re-
sults in non-proportionally high amplitude of outcoming
one. At critical intensity these resonance interactions
may impair the stability of initial level and transfer the
biological system into a new physiological state with
corresponding transformation of its metabolism. It has
been shown that rhythmic cold effects (RCE) at emo-
tional stress contribute to the rise in the organism re-
sistance to negative factors, recovery of the impaired
rhythmic functioning of nervous and cardiovascular
systems, rise in the permeability of blood brain barrier
for biologically active substances [10, 11]. Discontinu-
ous rhythmic excitations activate non-specific mecha-
nisms of CNS adaptation. When selecting environmental
periodic influences, correlated with inner rhythms of
an organism, or imposing it artificial resonance rhythms
one may obtain the controlled behavioral and physi-
ological reactions and strongly affect the metabolism [12].

In this connection, the application of RCE with the
frequency close to endogenous rhythms of an organ-
ism to activate the mechanisms of sanogenesis, non-
specific protective reactions of an organism, correc-
tions of impairments caused by the pathology, is expe-
dient. A reliable information about the level of emo-
tional and vegetative disorders in animals one may ob-
tain in ethological experiment [3]. An important role in
providing non-specific response and formation of adap-
tive one of an organism to the effect of environmental
factors and excitators is played by the proteinase —
inhibitor of proteinases system [5].

The research aim is to study the influence of RCE
on behavioral structure and activity of the proteinase-
inhibitor of proteinases system in rats with experimen-
tal endogenous depression (ED).

Materials and methods

Experiments were performed in 6—7-month-old
male rats in the accordance with the General princi-
ples of experiments in animals, adopted by the 3" Na-
tional Congress on Bioethics (Kyiv, 2007) and coordi-
nated with the statements of European Convention
About the Protection of Vertebrate Animals Used for
Experimental and Other Purposes (Strasbourg, 1985).
The animals were kept in vivarium in standard cages
with free access to water and food, natural light and
temperature of 20-22°C. Prior to the experiment the
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1985). TBapun yTpuMyBaju B BiBapii B CTaHAAPTHUX
KJIITKax OpH BiABHOMY IOCTYHi A0 BOAW Ta ixi,
MPHUPOIHIH OCcBiTIEHOCTI 1 Temmepatypi 20-22°C. Jlo
EKCIIEPUMEHTY MPOTATOM 5 110 TBapWHH aJanTy-
Banucs 10 yMoB adoparopii. LLlypu Oynu noaineHi Ha
4 excriepuMeHTaNbHI Tpynu: | — KOHTPOJBHA TPyIa;
2 —urypu 3 E/I; 3 — PXB y inTtakTHuX 11ypiB; 4 — PXB
y mypis 3 EJI.

3aransHi PXB 3milicHIOBaIM HEHapKOTU30BaHUM
TBapuHaM 32 JOTIOMOTOI0 OXOJIOXKYIOUOTO IPUCTPOIO
3 IporpaMHUM KepyBaHHSM, cTBopeHoro B ITTKiK
HAH VYkpainu, MmoaudikoBaHOTO IS IEPEPUBYACTOTO
MoJaBaHHs XJIal0areHTa (XoJI0AHe HOBITPs 3 TeMIIe-
paryporo 5 £ 1°C), 3 mepioguunictio 1 Brums 3a 10 c,
OJTHOKpaTHO mpoTsaroM 65 xB. Exciepumentanpay EJ]
y TBapHH JOCATAIA METOJOM CTpeCy ‘“‘HeyHWKaHHA
B i301p0BaHil kamepi [3, 7]. Aprepianbauii Tuck (AT)
BHMIipIOBaJI TOHOMETPOM, HAaKJIaIal0ul MaHXXeTy Ha
XBICT.

Eronorivni mociiKeHHS TPOBOIHIIHN 32 JOIIOMO-
rOI0 TeCTYBaHHS y “BigkpuToMy nomi” [3], sike mpen-
cTaBisie co00t0 kBanpatHuii Maiianguk 100x100 cm,
oOMexeHH Herpo3opuMu 30-CaHTUMETPOBUMH OOP-
TUKaMH 33 IEPUMETPOM 1 pIBHOMIPHO PO3KpECIICHU
Ha kBajapaTH (10x10 cm). OcBiTienicts moss 100 Jlk.
TecTyBaHHS IPOBOIMIIH IIOJACHHO I10 2 XB HE ITi3HIIIE
9-i rogMHN paHKy Ha MpoTA3i 7 AHIB. Buginsm taki
€JIEMEHTAPHI TIOBE/IIHKOBI aKTH 1 CTaHU: | — TOpHU30H-
TalnpHa pyxoBa akTuBHICTH (I'PA) — moctynanbhe
nepeMilieHHs TBApUHHU B TOPU30HTAJIbHIN MJIOMIMHI 3
ypaxyBaHHSM KiJIbKOCTi IEPETHYTUX NEPUPEPHUHHX 1
LHEHTPAIbHUX KBAJApaTiB; 2 — BEpTUKAJIbHA PyXOBa
aktuBHIicTh (BPA) — BepTuKanbHa CTiiika Ha 3aJHIX
Jlanax 3 yrnopom i 6e3; 3 — TpuBajicTh rpyMiHry; 4 —
CTaH CIOKOI0; 5 — KUIbKICTh aKTiB fedekarrii 1 ypuHarii.

[Tpu BUBUEHHI aKTUBHOCTI CUCTEMU MPOTETHA3A —
iHridiTop npoteinas y cuposatii Kposi Ta 10%-x romo-
reHaTax 3pa3KiB TKaHHH KOPH MO3KY, Cepls, JIereHb,
HUPOK, NEYIHKH BUCOKOYYTIIMBUM (PEPMEHTHUM METO-
1oM [15] Bu3Ha4au 3arajibHy aKTHBHICTh IIPOTEiHA3
(3AII), akTHBHICTh HETPUIICUHONOAIOHMX MPOTEiHA3
(HTTIIT), TpuncuHiHriOiTOPHY aKTUBHICTH O-1-1HTi-
Oitopa nporeinas (a-1-II1) Ta akTUBHICTB iHTiIOITOpA
0-2-makpornoOyniny (0-2-MI). IlpuHoun Metony
MoJIsiTa€ 'y BUKOPUCTAHHI K CyOCTpary MpOTeOTi-
TUYHOI peaKiii iMoO1Ti30BaHOT0 Ha ITOBEPXH1 MOTiCTH-
poily MapKepHOro ¢pepMeHTy (IEepOKCHIa3a XPOHY),
SIKHH TIOTIEpeIHBO OyB KOH IOTOBaHMit 13 CyOCTpaTHUM
Oinkom. J{yisi BUBHAUYEHHS aKTHBHOCTI MpoTeiHa3,
HTIIIL, a-1-IIT sx cyOcTpar BHKOPUCTOBYBAJIH alib0y-
MiH CHpOBATKH OUKa, aKTHBHOCTI O-2-MI" — poTamiH-
cyandar.

Hist Buznauenss 3AIl mpoBoauiIN NpoOTEONITHIHY
PEaKIio PO3MIEIUICHHS iIMOO1TI30BaHOTO KOMITIIEKCY
[UISTXOM 1HKYOarlii 3pa3KiB B JIyHKax MOTiCTUPOIOBUX
wramok npu 37°C mpotsirom 15 xB. BigMuBaHHIM
BUJAIISUIA TPOAYKTH PEaKiii 1 BU3HAYAIH ONTHYHY
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animals were adapted to laboratory conditions for 5
days. The rats were divided into 4 experimental groups:
1 — control; 2 — the rats with ED; 3 — RCE in intact
rats; 4 — RCE in the rats with ED.

General RCE were performed in non-narcotized
animals by means of cooling device with programma-
ble control, designed at IPC&C of the National Acad-
emy of Sciences of Ukraine, modified for a discon-
tinuous supply of cooling agent (cold air with the tem-
perature of 5 + 1°C) with one action per 10 seconds
once during 65 min. Experimental ED in animals was
achieved by the method of "not-avoiding" in isolated
chamber [3, 7]. Arterial pressure (AP) was measured
with tonometer applying the wrap to the tail.

Ethological studies were performed by testing in
"open field" [3], which is 100%100 square space, lim-
ited with non-transparent 30 cm fences on the perim-
eter and evenly marked-out by 10x10 cm squares. The
illumination of the field is 100 Lux. Testing was done
daily by 2 min not later than 9.00 a.m. during 7 days.
There were determined such simple behavioral acts
and states as: 1 —horizontal movement activity (HMA),
i. e. forward movement of an animal in horizontal plane
with calculation of the number of crossed peripheral
and central squares; 2 — vertical movement activity
(VMA), i. e. upright hindfeet posture with and without
support; 3 — duration of grooming; 4 — quiescent state;
5 — number of defecation and urination acts.

When investigating the activity of the proteinase —
inhibitor of proteinases system in blood serum and 10%
homogenates of the tissue samples of brain cortex,
heart, lungs, kidneys, liver with highly sensitive enzyme
method [15] there was examined general proteinase
activity (GPA), activity of non-trypsin-like proteinases
(NTLP), trypsin-inhibiting activity of a-1-inhibitor of
proteinases (0-1-1P) and the activity of inhibitor of a-
2-macroglubulin (0-2-MG). The principle of the method
consists in the use as the proteolyic reaction substrate
of marker enzyme (horse radish peroxidase) immobi-
lized on polystyrol surface and preliminarily conjugated
with substrate protein. To examine the activity of
proteinases, NTLP, a-1-IP bovine serum albumin was
used as the substrate, and protamine sulfate was the
substrate for a-2-MG.

To examine GPA the proteolytic reaction was per-
formed for fission of immobilized complex by means
of incubation of the samples in the wells of polystyrol
plates at 37°C for 15 min. The product of reaction was
removed with washing-out and optical density of the
marker enzyme was examined with immune enzyme
photometer analyzer Humareader (Human, Germany).

To study NTLP activity prior to proteolytic reaction
the suppression of such enzymes as trypsin, plasmin,
serum kallikrein as well as tonin (possesses both trypsin-
and chymotrypsin-like activities) was done by adding
1:1 v/v soy inhibitor of trypsin in concentration of
0.01 pg/ml and following incubation for 5 min at 37°C.
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HIUTBHICTH MAPKEPHOTO (PepMEHTY Ha IMyHO(DEpMEHT-
HOMY (hoToMmeTpi-aHanizaTopi Humareader (“Human”,
Himeuunna).

Hns Busnauenns HTIIII nepen nmpoTeomiTHYHOO
PeaKLi€ero MPOBOIMIM OKPEMO PUTHIYEHHS TaKKX (ep-
MEHTIB, SIK TPUTICHH, TUTa3MiH, CHPOBATKOBHI KaIIIKPETH,
a TAaKOXX TOHIH (M€ 1 TPUIICHH-, 1 XIMOTPHUIICHHIIONIOHY
AKTUBHICTB) ToAaHHsM 1:1 32 00'eMOM CO€BOTO iHTi0i-
TOpa TpUIICHHY B KoHIeHTparii 0,01 MKr/mit 1 iHKYyOy-
Banu 5 xB pu 37°C.

Jns ouinku aktuBHOCTI O-1-1IT mepen mporteoti-
TUYHOIO PEAKI[IEI0 YTBOPIOBAIN KOMIUIEKC IIPOTeiHa-
3a — 1HribiTop npoTeiHa3 gofanHsM 1:1 3a 00'emom
JI0 JIOCJTITHUX 3pa3KiB PO3YMHY TPUIICHHY 8 MKI/MII,
iHKyOyBasu 15 xB.

s Bu3HaueHHs akTuBHOCTI O-2-MI micns mpose-
JeHHS peaKLii yTBOPEHHS KOMILIEKCY ITpoTeiHa3a — iHri-
Oitop mpoTeinas 1o peakuiiinoi cymimi goxaBanu 1:1
32 00" €MOM CO€BOTO 1HT'I0ITOpa TPUIICUHY B KOHIIEHTPA-
uii 150 mxr/min i inkyOyBanu 5 xB ipu 37°C a1s1 38”513y -
BaHHS BUIBHHX mpoTeiHa3. PiBeHb 0-2-MI po3paxo-
BYyBaJHW 3a 3aJIMIIKOBOK aKTHBHICTIO TPHUIICHHY,
noB'si3aHoro 3 d-2-MI'. KonTponem OyB po3uuH Tpu-
ncuHy B koHueHTpaiii Big 0,005 1o 8 Mkr/mi1.

AKTHBHICTb 3a3HaYCHUX TOKA3HUKIB ITiCIIS TIPOTEO-
JITAYHOI PeaKIlii OIIHIOBAJIN 32 3aJIMIITKOBOO aKTUBHIC-
TIO MapKepHOTro hepMeHTY, pO3paxoByBalld B MiKpoO-
ekBiBalieHTax (MKEKB) 3a/1isTHIX XiMIYHUX 3B’SI3KiB 32
xBunuHy (1 MKEKB BifnoBiznae akTHBHOCTI 1 M/ TpHII-
cuny 3a 1 xB) [4].

B ekcriepuMeHTax BUKOPHCTOBYBAJIN COEBUI 1HT101-
TOp TpuIicuHy BUpoOHHUITBA “Reanal” (Yropuiuna),
nepokcuasy xpony ¢gipmu “ICN” (CHIA), Tpuricun
¢bipmu “Spofa” (Yexis), anbOyMiH cupoBaTku OWKa,
[IPOTaMIiHCY/Ib(art, MOJICTUPOJIOB] IUIAIIKH CTPIMOBI
(Pocis).

TecTyBaHHS MOBEIHKOBOT aKTUBHOCTI 1 3a01p TKa-
HUH NPOBOAWIH Yepe3 3—4 100U Ticis eKCIepruMeH-
TaIbHUX Aii. Takum 4MHOM, peecTpyBajl HE TOCTPY
Bi/INIOBI/Ib HA BIUIMB, & CTIAKi 3MiHH OBE/IIHKH 1 (DYHKITiH
rinoranamo-aJpeHOKOPTUKAIBHOI CHCTEMH, SIKI IHAY-
KYIOTBCSI CTPECOM.

CratuctuyHy oOpoOKy MPOBOAMIM 332 METOJOM
Crpronenra-dimepa 3 BAKOPUCTAHHSAM [IPOTPaAMHOTO
3abe3neueHHs Excel.

Pe3yAbTatn Ta iX OOroBopeHHs

[Micnst cTpecy “HeyHWKaHHS” y TBapuHH PO3BU-
BAETHCS MATOIIOTIYHUIA CHMITOMOKOMIUIEKC, 1110 Ha3H-
Ba€ThCs “BMBYCHOIO Oe3mopanHicTio”. Takuii craH €
ATOJIOTIEI0 aJalITUBHOI HOBEAIHKH 1 3arajbHOBU3HA-
Hoto mogewtto EJ] monunu. [TokazaHo, 10 y akTUBHUX
TBAapHH Pi3KO 3pOCTAE KUTbKICTh peaKIliil “HeyHUKaHHS
a “yHukaHHs” — nanae. [lacuBHI K IIypH pearyoTh
OJTHAKOBO Ha CTpecC “YHUKaHHs 1 “HEyHUKaHHS 1
TAaKUM YMHOM, HE3aJIeKHO BiJl yMOB CTpecCy, peaji-
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To estimate the activity of a-1-IP prior to proteo-
lytic reaction there was formed the complex of protei-
nase — inhibitor of proteinases by adding 1:1 v/v 5 pg/ml
trypsin solution to the studied samples and following
incubation for 15 min.

To investigate the activity of a-2-MG after the re-
action of forming the complex of proteinase — inhibitor
of proteinases to reactional mixture there was added
1:1 v/v trypsin soy inhibitor in the concentration of
150 pg/ml and incubated for 5 min at 37°C to bind free
proteinases. The level of 0-2-MG was calculated by
the residual activity of trypsin, bound with a-2-MG.
The control was trypsin solution in the concentration
from 0.005 to 8 pg/ml.

The activity of the mentioned indices after proteo-
lytic reaction was assessed on the residual activity of
the marker enzyme, and calculated in microequivalents
( LEq) of the involved chemical bonds per minute (1 UEq
corresponds to the activity of 1 mg/l trypsin per
1 min) [4].

In the experiments we used soy inhibitor of trypsin
(Reanal, Hungary), horse radish peroxidase (ICN,
USA), trypsin (Spofa, Czechia), bovine serum albu-
min, protamine sulfate, polystyrene strip plates (Rus-
sia).

Testing of behavioural activity and collection of tis-
sues were carried-out in 3—4 days after experiments.
Thus there was recorded not acute response to the
effect, but stable changes in behaviour and functions
of pituitary-adrenocortical system, induced by the
stress.

Statistical processing was done according to Stu-
dent-Fisher's method using MS Excel software.

Results and discussion

After the stress of "not-avoiding" the animals suf-
fer from pathological complex of symptoms, defined
as "learned helplessness". This state is a pathology of
adaptive behaviour and a common model of human
ED. It has been shown that in active animals the number
of reactions of "not avoidance" increases and that of
"avoidance" reduces. Passive rats respond the stress
of"avoidance" and "not avoidance" uniformly and thus
independently of the stress conditions implement their
behavioural strategy. The stress of "avoidance" does
not alter the behavioural structure of active rats [7], so
to achieve the effects similar by the manifestation we
have studied only the rats with an active type of be-
haviour.

How an organism distinguishes stress and distress?
Within the frames of a traditional approach this is not
clear, since this is based on the notion that an organism
is a passive object of stress actions. But humans and
higher animals possess different behaviour and this is
the reason to believe that in experimental conditions
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3yIOTh CBOIO ITOBEAIHKOBY cTparerito. CTpec “‘yHUKaH-
HS HE 3MIHIOE CTPYKTYPY MOBEIIHKY aKTUBHHX IIIyPiB
[7], ToMy [U1sl OCSITHEHHS OTHAKOBUX 32 BUPA3HICTIO
e(eKTiB MU AOCIiIKYBaJIH ILyPiB TIIBKH 3 AKTUBHUM
THUIIOM TTOBEIiHKH.

Sk opranizm Bigpi3Hs€e cTpec Bijg muctpecy? Y
paMKax TpaguLiiHOTO MiAXOMy L€ He 3'ICOBaHO, OC-
KUTBKH BiH 0a3y€eThCsl Ha ySIBIICHHI, [II0 OPTaHi3M € Ia-
CHUBHHM 00'€KTOM CTPECOBHX Jil. AJIC JTFOIMHI 1 BUIITIM
TBapUHAM BJIACTHBA Pi3HA ITOBE/TIHKA, 1 1€ € TI1ICTaBOIO
BBa)KaTH, [0 B EKCTIEPUMEHTAIBHUX YMOBAX caMe Io-
BeZiHKa BU3HAYAE CTYMIHb CTIMKOCTI oprani3my. [1eBHi
YCIIXH TICHXOCOMAaTUYHOT MEJIUIINHHY, sIKa JTIOCITIIKY€E
B32€MO3B'A30K IICUXIYHUX (ITOBEIIHKOBHX ) 1 COMaTHy-
HUX (QYHKUIH, 3HAHIUIM CBOE BiJOOpaKEHHS B ABOX
koHuenisx. Ha ocHosi nocmimkens M.E.P. Seligman
[21]1 #oro KO BUCYHYTa KOHLIETILIS “‘BUBYEHOT 0€3-
nopaaHocti” (learned helplessness), Ky B excniepu-
MEHTaJIbHUX YMOBaX BHKJIMKAIOTh CTPECOM “‘HEYHH-
kauHs". [IposiB “BuB4YeHOT Oe3nopagHOCTi” (200 BiAMO-
BH BiJI IOIIYKY) Y (hOpMi IOBEIHKOBOT fieripecii € dak-
TOPOM PH3HKY JUIS OpraHi3My, IO MPOBOKYE TMCHXO-
coMatnyHi matoorii. [ama kormentiis chopmoBana
B. ApmascekuMm i B. Porerbeprom, Ha3zBaHa Teopicro
MTONTYKOBOi aKTHBHOCTI [ 13], BCTAHOBITIOE B3a€MO3B'SI-
30K (PYHKIIIOHAIBHOTO CTaHY MO3KY 1 IMOBEIIIHKOBUX
peaxiii 3 naTogizioNOriYHUMH 1 KITIHIYHUMH MPOSIBAMH,

Byno noxazano [1], mo nonrykoBa akTUBHICTb 1
MACHUBHICTH y LTyPiB 1 KPOJiB IPOTUIIECKHO BITUBAIOTh
Ha repedir MTy4YHO BUKJIMKaHUX maTtonorii. Ha excre-
PUMEHTAIBHUX MOIENAX Aenpecii (“BuBUeHa Oe3Mo-
pazHicTh”) 1 HOCTTPAaBMAaTUYHOTO CTPECOBOTO PO3JIa-
ny (“crpec-pectpec”) y urypiB Oyino BHUSBIECHO psij
MOJIEKYJISIPHUX 1 HEHPOCHIOKPHHHIX MEXaHi3MiB op-
MYBaHHSI JISNIPECUBHUX 1 TPHBOKHUX PO3TaIiB. Pe3yib-
TaTH CBIIYATH PO BaXKIIUBY POJIb IICHTPATBHUX MeXa-
Hi3MiIB perynsii GyHKIii rinodizapHo-ajpeHOKOPTH-
KaJIbHOT CUCTEMH SIK B IIATOTEHE31 TPUBOXKHO-JIETIpe-
CHBHUIX IIATOJIOTiH, TaK i B IX KOPEKIIiI i3 3aCTOCYBaHHIM
HEMEANKaMEHTO3HOTO CII0CcO0Y TIOKCHYHOTO IPEKOH-
JuiiroBanHs [ 14].

VY Hammx exkclepuMeHTax MCUXOTpaBMyloua Iist
npussena A0 GOpMyBaHHS y LIypiB JEHPECHUBHO-
MOJiIOHOTO CTaHy: 301IBIIMINCS MOKa3HUKH TPUBOXK-
HOCTI, 3HU3HBCS PiBEHB JIOCIITHUIIBKOI TisUTbHOCTI. JI1st
urypiB 3 EJ] Oynu xapakTepHi HanpysKeHa HEPYyXOMiCTh
(3aBMHpaHHS1), CTPax, BOHK 3a0MBATTKCS Y KYT “BIIKPH-
TOrO TOJIs1” 1 HE BUXOJWIIM 3BIATH IPOTIATOM BCHOTO
yacy TeCcTyBaHHA; 3HayHO migBumryBaBca AT (mo
221,6 £ 9,8, npu koutpoii — 100,8 £ 6,6 MM pT. CT.);
rpyMiHT a0o B3araji He crmocTepiraBcs, abo OyB
KOPOTKHM, XapaKTEePHUM JyIs1 cTpecy. [ pyMiHT yMOBHO
PO3AUISAIOTH HA 2 THITH: KOPOTKUH — TPYMIHT “‘cTpecy,
TPUBOTU” TA TPUBAIMHA — rpyMiHT “Kombopty” [9]. Y
inTaktHUX 11ypiB PXB He 3minroBanmu AT, aie 3HH-
KYBAJIM PYXOBY aKTUBHICTh, TPUBAIICTh TPYMIHTY,
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namely behaviour determines the level of organism re-
sistance. Some successes of psychosomatic medicine
investigating the relationship of psychic (behavioural)
and somatic functions have found their reflection in
two concepts. Basing on the studies of Seligman [21]
and his school the concept of "learned helplessness"
was proposed, which in experimental conditions is
caused by "non-avoiding" stress. The manifestation of
"learned helplessness" (or refusal of the search) in the
form of behavioural depression is the risk factor for an
organism, provoking psychosomatic pathologies. Other
concept was formed by Arshavsky and Rotenberg and
called as the theory of searching activity [13], estab-
lishes the relationship of brain functional state and be-
havioural reactions with pathophysiological and clini-
cal manifestations.

It has been reported [ 1] that searching activity and
passivity in rats and rabbits affect in an opposite way
the proceeding of artificially caused pathologies. In
experimental depression models ("learned helpless-
ness") and post-trauma stress disorder ("stress-re-
stress") in rats there were revealed some molecular
and neuroendocrine mechanisms of formation of de-
pression and anxiety impairments. The results testify
to an important role of central mechanisms in regula-
tion of pituitary-adrenocortical system functioning both
in pathogenesis of anxio-depressive pathologies and in
their correction using non-medicinal method of hypoxic
preconditioning [14].

In our experiments a psycho-damaging effect re-
sulted in the formation in rats of depression-like state:
the indices of anxiety increased, the level of research
activity decreased. The rats with ED were character-
ized by the tension immobility ("freezing"), the fear:
they shrank into a corner of "open filed" and did not
come out during the whole testing period; AP signifi-
cantly increased (up to 222.16 + 9.8 while the control
does 100.8 £ 6.6 mm mercury column); the grooming
either was not observed at all, or was a short one, char-
acteristic for stress. Grooming tentatively is divided into
two types: the short one is the grooming of "stress,
anxiety" and long one is the grooming of "comfort" [9].
In intact rats RCE did not change AP, but decreased a
movement activity, grooming duration, reduced the
number of crossed squares, VMA was not recorded.

After RCE on the background of ED the tendency
to recovery and improvement of general state of ani-
mals was observed: they started to take food and wa-
ter more readily, grooming was found, the posture was
less tense. It should be noted that RCE at ED had a
manifested hypotensive effect: AP normalized (102.0 +
2.7 mm mercury column). There were revealed the
elements of searching activity: behavioural structure
ofrats in "open field" test after RCE had a tendency to
restoration, i. e. HMA, VMA and number of defeca-
tions and urinations, duration of quiescent period reached
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3MEHIITyBaJIM KiJTbKICTh IIEPETHY-
TUX KBazapatiB, BPA He peecTpy-
BaJacs.

[Micns PXB na i EJ cnocre-
piraiy TeHICHILFO /IO BiTHOBJICHHS
1 TMOMIMIIIEHHS 3arajlbHOTO CTaHy
TBapWH: BOHU MOYMHAIHA O1JIBII
0XO0Ye MPUIMATH 1KY 1 BOILY, BUSIB-
JISIBCSI TPYMIHT, TI03a CTaBajia MEHIII
Hanpykenor. Cinijg 3a3Ha4MUTH,
o PXB npu E/] manu BupaxeHuit
rinoren3uBHUA epext: AT HopMa-
mizyBases (102,0 2,7 MM pT. cT.).
BusBneHo eneMeHTH MOLIYKOBO1
aKTHBHOCTI — CTPYKTypa MOBEIiH-
KM IIypiB Yy TecTi “Biakpute mojue”
micnss PXB mana TeHaeHI0 10
BigHoBieHHs: ['PA, BPA 1 kijib-
KicTh akTiB nedekarrii i ypuHaii,
TPUBAJICTB MIEPIOLY CHOKOIO I0CS-
raju MOKa3HUKIB KOHTPOJBHOT

Ta6mus 1. TToBeqiHKOBI TOKa3HHUKH IIyPIB Ha eTanax ekcriepuMenty (Mt m,n=>5)
Table 1. Behaviour indices of rats during experiment (M + m, n=5)

Aernpecis +
TToBepiHKOBI akTH KoHTpoas Aetnpecisa PXB PXB
Behaviour acts Control Depression RCE Depression +
RCE
FopHSOHTaALHl pyxu 8 =9 1 =0 549 8 =05
Horizontal movements
BeprukanbHi crifiku 3
yTIOpoM Ta 6e3 35+ 0,5 0 0 11
Vertical postures
with/without support
TMepernyTi KBappaTu 80 = 5 541 35 & 2 25 + 5
Crossed squares
IlepernyTi meHTpaAbHI
KBaApaTh . .
Crossed central 6=2 0 2=1 b=l
squares
TpHBaA_iCTb rPYMiHTa, C 35+ 5 1=1 15 =2 20 =2
Grooming duration,sec
Teploa crokoio,c 95+ 5 52 80 + 5 70 £ 5°
est period, sec
Aed)eKaI}.UH,yp{I/IHa.LLIS{ 4+ 1 g =92 4+9 5=15
Defecation,urination

TpyTH, IepeBakaB IPyMIHT "KOM-
dopty" [9] (tadn. 1). Kpamum
MPOSIBOM 3MEHIICHHS CTpaxy y
TBApUH € JOCIHIJKEHHS HUMU
LEHTPAJIbHUX KBaAPATIB [P TECTYBaHHI Y “BiIIKpHUTOMY
nodii”. OTxe, €TONOTIYHU aHaJi3 JO3BOJISIE 3pOOUTH
BUCHOBOK, 1110 PXB y n1ypiB 3 E/] uacTkoBo BiTHOBIIOE
CTPYKTYpY MOBEIIHKH, IPUBOIUTH 10 (HOpMyBaHHS i
[IPOSIBYy E€JIEMEHTIB MOIIYKOBOI aKTMBHOCTI, HOpMa-
mizanii AT, HiBemrO€ TpUBOTY 1 CTpax.

BcranosieHo, 110 y JIFONWHY iCHY€ TIPUHITATIOBO TOU
JKe MeXaHi3M (opMyBaHHs O€3MOPaaHOCTI, M0 H Y
TBapYH, 1 BOHA JIETKO IEPEHOCUTHCA Ha 1HIII CUTYaIIii.
CyTbh OHATTS "BUBYEHOI Oe3nopagHocTi” [21] mons-
Tra€ B TOMY, IO IIPH MOCTIHIUX HEKOHTPOJILOBAHMX 1HAN-
BiJIOM HEeBJ]a4ax y HhOTO 3HUKA€E OaxkaHHs "Ooporucs”,
JOKIIaIaTH 3yCUILIS 10 AisTbHOCTI. BogHouac monuHi
BIIACTHBUH IHCTHHKT ITOJIOJIAHHS, OJTHI€I0 3 (hOPM MPOsi-
BY SIKOTO € TIOIIYKOBA AKTUBHICTb.

Konrtemirist monmyKoBoi aKTHBHOCTI CTajla 3HATHUM
JOCSATHEHHSIM B METOJIOJIOTIT aJIalTHBHOTO MiIXO.Y.
[TomykoBa aKTUBHICTh — HAHBaXKJTUBIIINHN TICUXOJIOTI4-
HUI MeXaHi3M, SIKHH ITiIBUIITY€ MOXKITHBICTh BIDKHBAHHS
0CcOOWH, 11O i MPOSIBIAIOTH. Y TBApHH MOIIYK BHB-
JIIETHCS B “IOCIIIHUIIBKIN aKTUBHOCTI, arpecii 1 BTe-
4i, a Bi/IMOBa BiJl HhOTO — B 3aBMUPaHHI 31 BCiMa 03Ha-
KaMH CTpaxy. 3aBAsSKU HOIIYKOBil aKTHBHOCTI 3pOCTae
CTIHKIiCTB OpraHi3My 10 BIUIMBY HETaTUBHUX (DAKTOPIB,
TOMY HayKoBe ii OOIpYHTyBaHHs 3HAYHO 3MIHIOE i
noroBHIOE Teopito crpecy . Cenbe. Ilix BrummBom
CHJIBHOTO 30BHIIIHBOTO CTUMYITY HiCJISl KOPOTKOYACHOTO
nepioy nepeOya0BH, alanTallii HaCTyIae CTaH IIiIBU-
HICHOT CTIMKOCTI opraHizmy. Ase yepes OibII-MeHII
TPUBAJIHI Yac PH MPOJAOBKECHHI 30BHINIHBOT Ai1 1e
[epioj panToBo i 0e3 KOAHMX J0JaTKOBHX YMOB
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IpumiTka: * — BIAMIHHOCTI IOCTOBIPHI B OPIBHAHHI 3 KOHTPOJIBHOO TpyTioro (p < 0,01).
Notes: * — statistically significant differences comparing to the control group (p <0.01).

the values of the control group, "comfort" grooming
prevailed [9] (Table 1). The most pronounced mani-
festation of fear decrease in animals is the exploration
by them of central squares when testing in "open field".
So, ethological analysis allows the conclusions that RCE
partially restored the behavioural structure in the rats
with ED, leads to the formation and manifestation of
the elements of searching activity, AP normalization,
eliminates anxiety and fear.

It has been established that a human being has prin-
cipally the same mechanisms of helplessness forma-
tion as in animals and it is easily transferred to other
situations. The essence of "learned helplessness" no-
tion [21] consists in the fact that a person, experienc-
ing permanent uncontrolled failures, looses the wish to
"fight" and make attempts for activity. At the same
time a human being has an instinct of overcoming, one
of its manifestation is searching activity.

The concept of searching activity has become a
significant achievement in the methodology of adapta-
tion approach. Searching activity is the most important
physiological mechanism, increasing the possible
survivability of the individuals manifesting it. In the ani-
mals the search is manifested as "research” activity,
aggression and avoiding and its rejecting is expressed
in "freezing" with all the signs of fear. Due to search-
ing activity the organism resistance to the effect of
negative factors increases, so its scientific substantia-
tion considerably changes and supplements the stress
theory of Selye. Under the effect of strong environ-
mental stimulus the short-term period of rearrangement
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3MIHIOETHCS (ha3010 BUCHAKEHHS, 1
OTIpHICTP pi3ko majae. BuHukae
CHUTYyaIlis, KOJHU MO3UTHBHA [is

Taomuus 2. 3arajibHa IPOTEOITHYHA aKTUBHICTD Y TKAHWHAX IIYPIB,

MKEKB X 107/ xB (M*m,n=5)

Table 2. Total proteolytic activity in rat tissues, UEqX10-3/ min (M £ m, n=15)

cTpecy, fAka MoOimi3ye pecypcu Aenpecisi +
: TraHUHKA KonTpoas Aempecist PXB PXB
OpraHisMy, ICPEXONUTD B HCTaTUBHY. Tissues Control Depression RCE Depression +
V¥ cucTemHiN oprasizanmii CTpyk- RCE

TYPH HOBEAIHKH €MOITii BU3HAYAIOTh i

yp A . i Crponarka Kposi 0088 £0011 | 9133 =31 34 =047 | 0,120,013
BiIHOLIEHHS CY0'€KTIB IO CBOTO 0od seru
OpraHisMy i paxTopis 30BHILHEOTO Kopa mosky 0,145 = 0,023 | 375 = 0,95 45+ 047% | 0787 = 0,101*
cepeopuma. Emortii sk cy6'eKTHBHI Cortex
iH(popMalliiiHi exkBiBaneHTH (i3iono- Tinoranavye 018 £0033 | 4833 =14 | 4322025 | 814 = 204%
TYHUX MPOIIECIB TO3BOJISIOTH JKH- Hypothalamus
BUM ICTOTaM aJICKBATHO OIIHIOBATH /EereHi 0128 0013 | 6716 = 1783 407 + 0.4% 202 + 021"
iX BHYTpIiIIHi TOTPeOH i JIir0 eK30- one
FeHHUX (AaKTOPIB, TOOTO BU3HAYATH %epute 0,133 = 0,016 | 3,383 = 0,883° 6,3 = 0,1° 2,01 = 0,091°
. . . . ear
iX KOpPHCHICTH 200 NIKIIJIUBICTh
[18]. Hﬁ*v"e‘fa 0,115 = 0,02 835 = 1,51° 6,75 = 0,98' 1,89 = 0,09*

[Ipu ananizi npu4uH, 1m0 3a0€3-

MICYYHOTh MEXaHI3MU CaHOICHE3Y, Iggg:;fs 0,16 = 0,023 2,083 =+ 0,666" 6,1 = 0,6 1,4 = 0,007
HEOOXiHO BPaxOByBaTH POJIb IICH-

XOJIOTIYHHMX 1 ITOBEXIHKOBUX YHHHH-
KiB, OCHOBHAMH 3 SIKUX € ()OPMyBaH-
HS 1 IOSIBA B CTPYKTYP1 MOBEIIHKA
THUMYaCOBHUX CTaHIB MOMIYyKOBOi
AKTUBHOCTI 1 BUBYEHOI Oe3mopaaHocTi. [Ipu mpomy
3rimHo 3 KoHLeieto B. Apmascskoro i B. Poren6epra
[13] cchopmoBanmii cTaH MOLTYKOBOT AKTUBHOCTI MOYKHA
PO3LIHIOBATH SIK “(PaKTop 340pOB'S” i, HABMAKH, CTAHU
BiJIMOBH BiJ] TIOITYKYy a00 BUBYECHOI O€3TOpaTHOCTI CITi/T
BiJTHECTH JI0 TICUXOJIOTTYHHMX 1 TOBEIIHKOBHX “‘(paKkTopiB
pusuky” [19, 22].

[Tokazano, 1o emortii, AKi PO3MOBCIOMKYIOTHCS B
HHC B HU3XigHOMY HampsMi, TOPYIIYIOTh CKIaIHI
B3aeMO/IiT (PYHKIIIOHATBHUX CUCTEM T'OMEOCTATHYHOIO
piBHs. EMoliiiHII cTpec, pH SIKOMY B JTIMOIKO-PETHKY-
JSIPHUX CTPYKTYpax TOJIOBHOTO MO3KY (hOpMy€eThCs
“3acTiitHe 30y/pKeHHS”, TTIOB'13aHe 31 3MIHOIO XIMIYHOT
YYTIUBOCTI CKIIAJJOBUX HOTO HEHPOHIB, pyHHYE IO
B3aEMOJIIFO, a MOTIM 1 MEXaHi3M caMOpeTyIIALii Haii-
011 c1abkoi PyHKIIIOHAIEHOT CHCTEMH, IO BEJIE 10
Pi3HUX NOPYIIEHb IOKA3HUKIB romeocTasy [18].

[Ipu BHBYEHHI aKTHBHOCTI POTEOTITHYHHX (ep-
MEHTIB Ta iX iHribiTopiB y mrypis 3 EJl cnocrepiranu
pizke 3poctanus 3AIl, akruBHocTi HTIIIT (oxpim
CHUPOBATKH KPOBI) y BCIX JOCI/DKYBaHUX 3pa3Kax TKa-
HUH y MOPIBHSHHI 3 KOHTpoJieM (Tadm. 2, 3) 1 icTroTHe
3HIDKEHHS akTUBHOCTI O-1-II1 B mewiHmi i HUpKaX
(Tabn. 4). AktuBHicTh 0-2-MI 3pocTana B ycix 3pas-
Kax TKaHUH, OKpPiM KOpPH MO3KY, Pi3K0 — B IeEUiHI,
JIeTeHsIX, cepli, HUpKax (Tadu. 5).

[Ticna PXB y inraktHuX 1mrypiB 3AIl i akTUBHICTB
HTIIIT 3poctanu mOpiBHSAHO 3 KOHTPOJEM B YyCiX
BUBYCHUX 3pa3Kax TKAHUH, aJie TOPIBHSIHO 3 IENPECUB-
HuM ctanoM 3AIl Oyna HUKYa B CHUpPOBATI KPOBI,
BHIIa — B CepIli 1 HUpKax, aktuBHicTh HTTIII, HaBmakw,
OyJa BUIIA B CHPOBATIIi KPOBIi 1 HU)KYA B yCiX 3pa3kax

control group.
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Mpumirka: * — p < 0,05; *— p < 0,001 y mopiBHSHHI 3 KOHTPOJIEM.
Notes: * — p < 0.05; * — p < 0.001, statistically significant differences comparing to the

and adaptation is followed by the state of enhanced
resistance of an organism. But in more or less longer
time if the environmental effect is extended this period
suddenly and with no additional conditions alters with
the phase of exhaustion and the resistance sharply de-
creases. There is appeared the situation when positive
effect of stress mobilizing the resources of an organ-
ism transforms to negative one.

In system organization of the behavioral structure
the emotions determine the attitude of the individuals
to their organisms and environmental factors. Emo-
tions as subjective informational equivalents of physi-
ological processes allow living beings to adequately
assess their inner demands and effect of exogenic fac-
tors, i. e. to determine their benefit and harm [18].

When analyzing the causes providing the sanoge-
nesis mechanisms it is necessary to take into account
the role of psychological and behavioral parameters,
the main among them are formation and manifestation
in the behavioral structure of temporary state of
searching activity and learned helplessness. Herewith,
according to the concept of Rotenberg and Arshavsky
[13] the formed state of searching activity can be con-
sidered as the "health factor" and vice versa the states
of refusal of searching or learned helplessness should
be referred to psychological and behavioral "risk fac-
tors" [19, 22].

It has been shown that the emotions spreading in
CNS in descending direction, disturb the complicated
interactions of functional systems of homeostatic level.
Emotional stress during which the limbico-reticular brain
structures get formed "stagnating excitation", related
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Tadumust 3. AKTUBHICTb HETPUIICHHOIIONIOHMX MpoTeiHa3 Y TKAHUHAX LIYIB,

MKEKB X 107/ xB (M £ m,n=>5)

Table 3. Activity of non-trypsin-like proteinases in rat tissues,
MEq % 107/ min (M £ m,n=5)

Aernpecist +
TraHnuHM Kontpoas Aetipecis PXB PXB
Tissues Control Depression RCE Depression +
RCE
CHpoBaTKa KPOB 0,075 = 0,011 1,0 = 0,35 247 =+ 0,22% 0,075 = 0,009
Blood serum
Koga MOSKY 0,453 = 0,071 18,0 = 3,5 2,33 = 0,28" 0,28 = 0,009°
ortex
TimoTaramyc 0,733 = 0,131 12,216 = 2,36 3,25 = 0,3* 2,75 = 0,2
Hypothalamus
]EereH' 0,345 = 0,096 | 12,98 = 0,98" 4,02 = 0,58" 3,55 = 0,67"
ungs
%epue 0423 = 0,075 | 4983 =0983 | 288 =03* 272 =018
eart
Hf‘.“““ 0,215 = 0,06 12,53 = 2,2* 3,12 = 0,79° 5,05 = 0,98
lver
Hupxu 0,213 = 0,035 | 3,916 = 0,783 2,56 = 0,4* 3,55 = 0,95*
Kidneys

Mpumitka: * — p <0,05; *— p < 0,001 y mopiBHsIHHI 3 KOHTPOJIEM.
Notes: * —p <0.05; *—p <0.001, statistically significant differences comparing to control

group.

TKaHUH, OKpiM HHUPOK. IlopiBHSAHO 3 KOHTpoOJEM
aktuBHIcTh O-1-1I1 miciist PXB He 3MiHIOBanacs, OkpiM
rimoranamyca (IiJBUIIEHA), aje Oyna JOCTOBIpHO
BuIa nopiBasgHO 3 EJ[ B serensx, cepiii, mevidI Ta
HUpKax. AKTUBHICTH O-2-MI" Takox 3Ha4HO 3pocTaia
MOPIBHSAHO 3 KOHTpOJIEM (B KOpPi MO3Ky HE 3MIiHIO-

Bajacs), MOPIBHSHO 3 JIENPECHB-
HUM CTaHOM Oyna HiK4a, abo He
3MiHIOBajacs (CHpOBaTKa KpOBI,
KOpa MO3KY, TIIOTaJIaMyC 1 TIeUiH-
ka). [licas PXB y mypis 3 EJI
3AII 6yna Hmx4a (OKpiM TimoTa-
JlaMyca 1 HIpOK), aJie 3aJIuIiaaach
BHCOKOIO TIOPiBHAHO 3 KOHTPOJIEM.
AKTHUBHICTh BUBYEHHX iHI10ITOPIB
npoTeinas y mypiB wiei rpynu
3MiHIOBaJlaCh TAKUM YHHOM: aK-
TuBHICTH O-1-II1 Oyna Ha piBHI
KOHTPOJBHUX 3HAYEHb, OKPIM
rinoranamyca (JMIIagach migBH-
[IEHO0), TIOPIBHSHO 3 TPYIOI0
EJ/l — Buma B 1mereHsx, MeYiHIli,
HUpKax; akTUBHICTh O0-2-MI" 1o
BITHOIIICHHIO J0 KOHTPOJBHOIO
3HAYEHHSI MiJBUIyBajacs B yCiX
3pa3Kax TKaHWH, OKPIM CHPOBaTKH
KpOBi 1 KOpH MO3KY (HE 3MiHIO-
Bajiacs). IlopiBHSHO 3 nenpecus-
HUM CTaHOM aKTHBHICTh O-2-MI"
BiZJTHOBITIOBAJIACS 10 KOHTPOJIBHUX
3HaueHb B CUPOBATII KpOBi, Oyna
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to the change in chemical sensitiv-
ity of components of its neurones,
destroys the relationship and later
the mechanism of self-regulation of
the weakest functional system,
leading to different impairments of
homeostasis indices [18].

When investigating the activity
of proteolytic enzymes and their in-
hibitors in the rats with ED there
was observed a sharp rise in GPA,
activity of NTLP (except blood se-
rum) in all the studied tissue sam-
ples if compared with the control
(Table 2, 3) and significant reduc-
tion of the activity of 0-1-IP in liver
and kidneys (Table 4). The activity
of 0-2-MG increased in all the tis-
sue samples, except brain cortex, it
did sharply in liver, lungs, heart, kid-
neys (Table 5).

After RCE in intact rats GPA
and NTLP activity increased if
compared with the control in all the
studied tissue samples, but if com-

pared with depressive state the GPA was lower in blood
serum and higher in heart and kidneys, vice versa the
NTLP activity was higher in blood serum and lower in
all the samples of tissues except kidneys. If compared
with the control the activity of a-1-IP after RCE was
not changed except hypothalamus (increased), but was

Taomuus 4. AKTHBHICTB O-1-iHri0iTOpa 1poTeiHas y TKaHWHAX LIypiB,
MKEKB X 10%/ x8 (M £ m,n=15)

Table 4. Activity of 0-1-inhibitor of proteinases in rat tissues,
MEq % 1073/ min (Mt m,n=>5)

Aernpecis +
TraHUHU KouTpoas Aetipecis PXB PXB
Tissues Control Depression RCE Depression +
RCE
CHpoBaTka Kposi 529,3 = 3,0 501,2 = 256" | 530,38 = 0,28 529,5 = 5,0
Blood serum
Ko(pja MO3KY 5234 = 51 502,5 = 24,68 5237 = 1,9 523,5 = 4,5
ortex
T'noraramyc 458,18 + 23,0 | 508,08 = 14,76 | 522,08 = 525% | 501,8 = 6,7*
Hypothalamus
Aereni 5235 £ 7,5 468,26 = 3526 | 528,7 = 0,47 5242 =28
Lungs
Cepue 5100 =190 | 47008 =381 | 52875047 | 5123 =895
eart
Tedinka 531,0 = 2,0 494,2 = 11,9* 527,32 = 1,02 529,1 =338
Liver
Hupku 531,0 = 1,0 499,75 = 18,51 | 528,48 = 0,72 5324 %+ 0,98
Kidneys

Mpumitka: * — p <0,05; #*— p < 0,001 y mopiBHSIHHI 3 KOHTPOJIEM.

Notes: * — p < 0.05; *—p <0.001, statistically significant differences comparing to control

group.
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Taéauus 5. AKTUBHICTB Of-2-MaKpOIIOOyIIiHY Y TKAHHHAX IIYPiB,

MKEKB x 10°%/x8 (M £ m,n=15)

Table 5. Activity of a-2-macroglobuline in rat tissues,
MEq % 1073/ min (M £ m,n=5)

Aernpecist +
TraHUHU KouTpoas Aermipecis PXB PXB
Tissues Control Depression RCE Depression +
RCE
CupoBaTKa KpOBi 1,62 =03 22,83 = 4,5 23,78 + 12,08 1,5=01
Blood serum
Koga MO3KY 7,53 = 2,02 9,68 = 1,85 10,8 = 1,88 8,75 = 1,5
ortex
HFIHOTBABMYC 11,33 = 1,66 35,95 = 6,71 60 = 34,16* 38,76 = 5,78
ypothalamus
AereHi 532 = 1,17 136,76 = 27,33 42,5 = 10,67 48,7 = 9,6
Lungs
%ep”‘e 8,8 = 1,27 132,03 = 47,68° | 58,17 =28,92" | 64,7 = 9,57
eart
HET*'HKa 3,83 = 0,98 12,78 = 4,02' 19,5 = 6,65 158 = 1,75°
lver
FHupxu 8,25 = 1,63 112,36 = 21,5° | 53,07 = 12,65* | 739 = 10,98
Kidneys

IIpumiTka: * — BiAMIHHOCTI IOCTOBIpHI B MOPiBHSHHI 3 KOHTPOJIBHOIO rpymoio (p < 0,01).

Notes: * — statistically significant differences comparing to the control group (p < 0.01).

HK>K4a B JICTCHAX, cepui, HUDPKaAxX, B peI.HTi TKaHWH HEC

3MIHIOBAJIACH.

st Bu3HaueHHs 30aJaHCOBAHOCTI B (DYHKLIIOHY-
BaHHI CUCTEMH MPOTeiHa3a — iHTi0iTOp MpoTeinas po3-
PpaxoByBaJIM poTeoiTHYHI Koediientu: SAIT/a-2-MIT
i HTIIT/a-2-MT" (Ta6mn. 6). IlopiBHSIHO 3 KOHTpOJIEM
BiJI3HaU€HO BUCOKUI1 piBeHb 3Ha4eHb SAIl/0-2-MI B

statistically and significantly higher
if compared with ED group in lungs,
heart, liver and kidneys. The activ-
ity of a-2-MG rised significantly
comparing to the control (but was
not changed in brain cortex); if com-
pared with depression state it was
lower or not changed (blood serum,
brain cortex, hypothalamus and
liver). After RCE in the rats with
ED the GPA was lower (except
hypothalamus and kidneys), but it
remained high if compared with the
control. The activity of the studied
inhibitors of proteinases in the rats
of this group was the following: the
activity of a-1-IP was at the level
of control values, except hypotha-
lamus (remained increased); if com-
paring with ED group it was higher
in lungs, liver, kidneys; the activity
of a-2-MG was higher if compar-
ing to the control values in all the
tissue samples, except blood serum

and brain cortex (unchanged). If compared with de-

pression state the activity of a-2-MG restored up to

the control values in blood serum and was lower in
lungs, heart, kidneys, in the rest of tissues it was un-
changed.

To examine the balance rate in the functioning of
the proteinase — inhibitor of proteinases system the pro-

Ta6auus 6. [IporeoniTnyHi kKoeillieHTH y TKAHMHAX Iy PiB
Table 6. Proteolytic coefficients in rat tissues

3AIT/0-2-MT" HTII/a-2-MT"
GPA/0-2-MG NTLP/a-2-MG
T
—F::llf SSH Aenpecist + Aermpecis +
Kontpoas Aetipecis PXB PXB KoHTpoAb Aetipecis PXB PXB
Control Depression RCE Depression+ Control Depression RCE Depression
RCE + RCE
CHpoBaTKa KpoBi 0,054 0,4 0,14 0,08 0,046 0,044 0,104 0,05
Blood serum
Koga MO3KY 0,019 0,39° 0,45* 0,09* 0,06 1,86° 0,231* 0,032
ortex
['noranamyc 0,016 0,134 0,072 0,21 0,065 0,34 0,054 0,071
Hypothalamus
?ereH' 0,024 0,049" 0,12" 0,06 0,065 0,095 0,094 0,073
ungs
%ep“e 0,015 0,025 0,108" 0,031° 0,048 0,037 0,049 0,042
eart
HE?'HKa 0,03 0,65 0,346" 0,12" 0,056 0,98* 0,16* 0,32"
lver
Flupku 0,019 0,018 0,019 0,019 0,026 0,035 0,048 0,05
Kidneys

IIpumiTka: * — BiIMIHHOCTI JOCTOBIpHI B HOPIBHSIHHI 3 KOHTPOJIBHOIO Tpynoro (p < 0,01).

Notes: * — statistically significant differences comparing to control group (p < 0.01).
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yCiX eKCIIepUMEHTANBHNX Ipymnax i 6iMbmocTi goci-
JOKEHUX 3pa3KiB TKaHWH (OKpiM HUPOK), III0 BKa3y€ Ha
3HA4YHY iHTeHCH(iKaLilo peakii 0OMEXeHOT0 MPOTE0-
7i3y. PUTMIuHI X0M0O0OB1 BIJIMBY Y iHTAaKTHUX LIypiB
MOPIBHSIHO 3 KOHTPOJIBHOIO IPYIOI0 3HIKYBaiu 3AIL/
0-2-MI" B cupoBaTLi KpOBi, rinoranamyci, HedyiHIi Ta
ITiIBUIIYBAJIA HOTO B JIETSHSIX 1 cepiti, a Ha Ti1i EJ] meit
KoedimieHT OyB HIDKYE B CHPOBATIIi KPOBI, TIEUiHIIi (Ha
PiBHI KOHTPOJIIO) Ta KOPi MO3KY, BHIIE JIAIIIE B T1IOTa-
JaMyci.

3uayenns HTTIIT/a-2-MI GinbIin BUpa3HoO 3pocTa-
JIY TIOPIBHSTHO 3 KOHTPOJIEM B KOP1 MO3KY, TiIToTanaMmyci
imeqini mpu EJ1; B cupoBartii KpoBi, KOpi MO3KY, TIEUiHIT
i HUpKkax — npu PXB i nuie B newinimi Oy Butie npu
EJ1+PXB. IlopiBusino 3 EJ] HatiBumwmii piens HTIITT/
0-2-MI" Bigznaueno micnst PXB, cyTTeBuii — B cupo-
BaTLi KPOBi, KOPi MO3KY, II10TagaMyci, BACOKHH B Iie-
yinni; npu PXB Ha ¢oni EJ] — Hikue (Ha KOHTPOIIB-
HOMY piBHi) B KOpi MO3KY, TilloTajaMyci i nedinui (B
MeYiHIi 3aIMIIAETHCS 1 ABUILEHUM ITIOPiBHIHO 3 KOHT-
poiem).

IcHyroua B HOpMI TMHAMIYHA piBHOBAra MiXk Impo-
TEONITUIHUMH (PepMEHTAMH Ta IX iHTi0iTOpamMHu Mopy-
[Ty €THCS TIPU PO3BUTKY MATOJIOTIYHIX CTaHIB, CTApiHHI
OpraHi3My, BIUTUBI €KCTPEMAaIbHUX 1 (Pi3HUHHX (30Kpe-
Ma XO0JI0/Ty ) YMHHUKIB [6, 8, 16, 17, 20], 110 M1 i criocte-
piranau B HalIMX €KCIIEpUMEHTaxX. PUTMiuHiI X01010B1
BIUIMBU € CHJIBHUM CTHMYJIOIOUHM (aKTOpPOM IS
CHCTeMH NpoTeiHa3a — iHridiTop mpoTeinas iy mypis 3
EJl cnpusitots nepeOynosi i ¢yHKUiOHYBaHHS B
HaNpsAMKY BiTHOBJIEHH: piBHOBAard Mix epmeHTamMu
Ta iX iHriditopamu, Ha 10 BKa3ylOTh 3HaueHHs 3AIL/
0-2-MI". BUHATOK CTaHOBIISATE OPTaHU Ta CTPYKTYPHU
(30Kkpema rimoragaMyc), sKi, MOXKIHUBO, 3a3HAIOTh
MaKCUMaJIbHOTO HAaBaHTAXKEHHS B TIPOIIECI PO3BUTKY
natosorii. CaMe B rimoTanaMyci BiJJ3Ha4C€HO CyTTEBE
3pocTaHHs akTUBHOCTI O-1-1IT i BrumBom PXB, 1110
CBITUMTH MPO 3aXUIICHICTh IAHOTO OpPraHy Bija Haj-
JIMIIKOBOI akTHBHOCTI nipoteina3. Koedimient HTIIIT/
0-2-MI  B3araiti BiIHOBITFOETHCS MalXKe 10 KOHTPOJIb-
HOTO PiBHS (OKPIM MEYIHKH), 10 MOKE CBIJYUTH PO
CHHTE3 XIMa3H OMaCUCTUMH KIITHHAMH [I€YiHKH.

OueBugHo, npu EJl HenocTaTHLO OJTHOTO CeaHcy
PXB 1151 mOBHOTO BiJTHOBJICHHS SIK CTPYKTYpH OBe-
IiHKM TBapHH, Tak 1 OamaHcy B cMCTeMi MpoTeiHasza —
1HTi01TOp NpOTEiHa3. MOXKIUBO, CUCTEMA ITEPEXOTUTh
Ha IHIIHH, OUTBII aJIeKBaTHHH piBeHb (DYHKI[IOHYBaHHSI.
[Migsumienns 3AIl nos's3aHe 31 3HKESHHSIM PIBHS O-
1-IIT (oxpim rimoranamyca), o CBLITMUTH PO PO3IIETI-
JICHHSI OLJIKIB, aKTHBALIIIO PeakKiiiii 0OMeXeHOro poTeo-
T3y, yTBOPEHHsI aKTUBHUX (POpM (DEpMEHTIB i TOPMOHIB,
TOOTO peani3allito reHepaai3oBaHOi BIAMOBIAI opra-
HI3MY Ha BILTUB 30BHIIIHIX QakTopis [5]. [TlinBumniena
aKTHBHICTh 0-2-MI' y BUBUEHHX 3pa3KaxX TKaHHHU IPU
EJI micnist PXB (oxpiM cpOBaTKu KPOBi Ta KOPU MO3KY )
BKa3ye Ha CTUMYJIIOBaHHS 3aXHCHOI peaKLii opraHizmy,
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teolytic coefficients were calculated: GPA/0-2-MG and
NTLP/a-2-MG (Table 6). If compared with the con-
trol there was found a high level of GPA/a-2-MG val-
ues in all the experimental groups and the majority of
the studied tissues (except kidneys), pointing to signifi-
cant intensification of the reactions of restricted prote-
olysis. Rhythmic cold effects in intact rats if compared
with the control group reduced GPA/a-2-MG in blood
serum, hypothalamus, liver and increased it in lungs
and heart and on the background of ED this coeffi-
cient was lower in blood serum, liver (at the control
level) and brain cortex, it was higher only in hypotha-
lamus.

The increase in values of NTLP/a-2-MG was more
manifested if compared with the control in brain cor-
tex, hypothalamus and liver in ED group; in blood se-
rum, brain cortex, liver and kidneys in RCE group and
only in liver they were higher in group ED + RCE. If
compared with ED the highest level of NTLP/a-2-
MG was found after RCE, as significantly higher it
was revealed in blood serum, brain cortex, hypothala-
mus, as high one was observed in liver; after RCE on
the background of ED it was lower (at the control level)
in brain cortex, hypothalamus and liver (in liver it re-
mains increased comparing the control).

The existing in the norm dynamic balance between
proteolytic enzymes and their inhibitors is impaired dur-
ing the development of pathological states, organism
ageing, effect of extreme and physical (in particular,
cold) factors [6, 8, 16, 17, 20], that was observed in
our experiments. Rhythmic cold effects are strong sti-
mulating factors for the system of proteinase — inhibi-
tor of proteinases and in the rats with ED contribute to
re-arrangement of its functioning towards the reco-
very of the balance between enzymes and their inhibi-
tors, which is confirmed with the values of GPA/0-2-
MG. The exception is the organs and structures (in
particular hypothalamus), which are likely subjected to
maximum loading during the pathology development.
Namely in hypothalamus the significant rise in the ac-
tivity of a-1-IP under RCE was found, testifying to the
fact that this organ is protected from the surplus activ-
ity of proteinases. NTLP/a-2-MG coefficient is ge-
nerally restored almost to the control level (except the
liver) testifying to the synthesis of chymase by liver
fatty cells.

Obviously during ED one RCE series is not enough
for the full restoration of animal behavioral structure
as well as the balance in proteinase — inhibitor of
proteinases system. Probably the system transfer to
another, more adequate functioning level. The rise of
GPA is connected with the decrease of a-1-IP (ex-
cept hypothalamus) testifying to the protein decompo-
sition, activation of limited proteolysis reactions, for-
mation of active forms of enzymes and hormones, by
other words the implementation of generalized organ-
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KOMITEHCATOpHY y4JacThb O0-2-MI' B mpurHi4eHHI Haj-
MIpHOi aKTHBHOCTI MPOTEiHA3 PU HEAOCTATHOCTI pe-
cypcis O-1-II1. OnHoCTpsSIMOBaHUIt XapaKTep 3MiH 3a-
rajgpHOi akTUBHOCTI npoTteinas, aktuHocTi HTIIII i
0-2-MTI, 0co6n1BO B HUPKaX, CBIAYUTE PO BUBEACHHS
KOMILIEKCiB poTeinaszu 0-2-MI 3 opraHizmy.

31aTHICTh CHHTE3yBaTH 1 BUBLIBHATH O-2-MI"1 -
1-IIT micniss PXB Moxe cBiquuTH PO HAasABHICTH QyHK-
LIOHAJIFHUX PE3epBiB Opranizmy [2].

Cui 3a3Ha9UTH, IO EMOITIHO-00JTLOBI peaKilii, sIKi
BHSIBJISTFOTHCS TIPH MOJIEITIOBAHHI ITATOJIOTTYHOTO CTAaHY
EJl, MOXXyTh MaTH IIMPOKY ippajialiito B KOpi MO3KY 1
CYTPOBOJI)KYBAaTHCA 30UIBIIEHHSIM aKTUBHOCTI IMPO-
teinas. [lpu 1ipoMy JToKaabHa aKTHBAIIISI TPOTEiHA3 B
rinotanamyci Moxxe OyTn 00yMOBJIEHA CILIECKOM aK-
TUBHOCTI TOPMOHIB y BiJIIIOBiZb Ha OAPa3HEHHS [5].
Heiiponu rinoranamyca nrypis MaroTb TP OCHOBHHUX
TUIH CIIOHTAHHOI 1IMITyJIbCHOT aKTHBHOCTI: TTaYKOBO-
TPYNOBHIA, HETIEPEPBHO- | OIMHUYHO-apUTMIYHUHA, CTili-
KicTh 10 cTpecy, (popMyBaHHS MOTHBALii 1 3a10BO-
JICHHS TOTPe0 BUKIIMKAIOTH Criel(ivHi 3MiHN TaTepHIB
IMITYJIbCHOI aKTUBHOCTI HEHPOHiB. PO3BUTOK CTpecoBmX
PeaKIiif, MTy9HuX (aTOJIOTIYHNX ) MOTHBAIIH CTIPHSI-
IOTh TIEpeopraHi3ailii MarepHiB CIIOHTAHHOT IMITYITECHOT
aKTHBHOCTI HEMpOHIB rimoTaiamyca [14].

BucHosku

[IpoBeneHHs pUTMIYHMX XOJIOIOBHUX BILUTUBIB IIIypam
3 @HJOTr'€HHOIO JITIPECi€l0 CIpuUsie HopMai3auii apre-
plasbHOTO THCKY, YACTKOBOMY BiJHOBIIEHHIO CTPYK-
TYpHY NOBEIiHKH 1 (POPMYBaHHIO €JIEMEHTIB IOIIYKOBOT
AKTUBHOCTI, 1110, HMOBIPHO, BiIOyBaETHCS 32 PAXYHOK
aKTHBaLil HeceM(pIYHUX 3aXUCHUX PEAKLii OpraHizmy,
BiJTHOBJICHHS TIOPYIIEHOI pUTMIKH (DYHKIIIOHYBaHHSI
LHC. IIpu x0n1010BOMY BIUIHBI y iHTAKTHHX IIYPiB i
SHJIOI'CHHIHN fenpecii Bi0yBa€eThCs 3HaUHA aKTHUBAIIIS
peaxiiiii 0OMeXEeHOT0 IIPOTEOIi3Y, & pPUTMIYHUHN XOJI0-
JIOBHH BIUIMB y IypiB Ha (OHI €HJOTEHHOI Jenpecii
CIPHSIE BiTHOBJICHHIO 0aJIaHCY B CUCTEMI IIPOTEiHa3a —
iHr10iTOp IPOTEIHA3, MOXKIIMBO, IEPEBOASYH 1i HA IHIIMIA
piBeHb (DYHKITIOHYBaHHSI.
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ism response to the influence of environmental factors
[5]. Risen 0-2-MG activity in the investigated tissue
samples during ED after RCE (except blood serum
and brain cortex) points to the stimulation of protective
organism reaction, compensatory participation of o-2-
MG in suppression of excessive proteinase activity
during lacking of a-1-IP resources. Unidirectional cha-
racter of changes of general proteinase activity, NTLP
and 0-2-MG activities, especially in kidney, testifies to
the withdrawal of a-2-MG proteinase complexes out
of the organism.

An ability to synthesize and release 0-2-MG and
0-1-IP after RCE may testify to the presence of or-
ganism functional reserves [2].

It is worth noting that emotion-pain reactions, re-
vealed during modeling of ED pathological state, may
have a wide irradiation in brain cortex and be accom-
panied with the rise of proteinase activity. Moreover,
local proteinase activation in hypothalamus may be
stipulated by splash of hormone activity in response
for the irritation [5]. Rats” hypothalamus neurons have
three main types of spontaneous impulsing activity:
pack-group, non-interrupted or single-arrhythmic ones.
Resistance to the stress, formation of motivations and
satisfaction of needs cause the specific changes in
patterns of neuron impulsing activity. The development
of stress reactions, artificial (pathological) motivations
contribute to the re-organisation of patterns of sponta-
neous impulsing activity in hypothalamus neurons [14].

Conclusions

Performing rhythmic cold effects in rats with en-
dogenous depression contributes to the normalization
of arterial pressure, partial restoration of behavioral
structure and formation of searching activity elements,
probably occurring due to the activation of non-spe-
cific organism protective functions, restoration of disor-
dered rhythm of CNS functioning. After cold effect in
intact rats and during endogenous depression the sig-
nificant activation of limited proteolysis reactions is
observed and RCE in rats on the ED background con-
tributes to the renewal of balance in proteinase — in-
hibitor of proteinases system probably transferring it
to another functioning level.
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