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Rhythmic Cold Effect on Activity of Elastases in Female Rats
with Alcohol-Dependent Hypertension

[Ton BausHMEM PUTMHYECKUX XOJOAOBBIX Bo3aelcTBui (PXB) y caMOK KphIC ¢ alKOroiab3aBUCHUMOM I'MIIepTEeH3UeH 0TMEueHO
yrHEeTeHUE aKTUBHOCTH 3J1aCTa3 Pa3IMYHOrO IPOUCXOKICHHS B TKAHAX KOPBI MO3Ta, JIETKHX, CEpALa, IEYEHH U II0YEK HIKE KOHTPOJIBHOTO
ypoBHs. PXB nprBoAsT K IPOTHBOIIONOKHO HAIIPABICHHBIM H3MEHEHHSIM 2J1aCTa30MHrHOUTOpHOI akTuBHOCTH (DM1A) O-1-nHrHOHTOpa
npotenHas ( O-1-WII), BbI3BaHHBIM JAEHCTBUEM AJIKOTOJIs, @ UMEHHO — K IOBBILICHUIO BO BCEX MCCIEAYyEMbIX TKaHIX, KpOME IOUeK,
B KOTOPBIX Habonanu cHbkenue. [Ipu 3tom o cpaBHeHuto ¢ kouTposieM DUA o-1-UIl nosblmanack TONBKO B JIETKHX U [IEYCHH, T. €.
B MECTaX BO3MOKHOT'O CHHTE3a JaHHOTO HHrHOUTOpa. OTCYTCTBHE CTUMYJIHPOBAHHSI HHT'MOMTOPHOTO TOTEHIIMANIA B KOPE MO3Ta U Cep/Le
coracyeTcs ¢ JoKanbHbIM cHkeHrneM DU A a-1-UI1 B kKoHTpoJIe 1 MOXKET OBITH 0OYCIIOBICHO TEM, YTO MHTHOUTOP HE TOCTYyMaeT 13
MECT CHHTE3a.

Knroueguwie cnosa: putMu4eCcKoe X0I00BOE BO3AEIHCTBIE, ATKOT0O/Ib3aBUCUMAsl THIIEPTEH3H S, 71aCTa3a, METaII031acTa3a, 311acTa3o-
1o100Hast aKTUBHOCTh IUCTEMHOBBIX MPOTENHA3, O-1-MHTHOUTOP MPOTEHHA3, CAMKH.

[ix giero purmiuHux XononoBux BIuuBiB (PXB) y caMok LIypiB 3 ajKoronb3ajexHO0 TilepTeH3i€i0 Bi3HAYCHO IPUTHIYCHHS
AKTHBHOCTI €J1acTa3 Pi3HOT0 MMOXO/PKEHHS B TKAHUHAX KOPH MO3KY, JIET€Hb, CEpLis, IeUiHKH | HUPOK HIXKYe KOHTPOJIbHOTO piBHs. PXB
HPHU3BOAATH JI0 IPOTUIICKHO HAIIPABJICHHUX 3MiH ejacta3oinribiropHoi aktuBHocTi (EIA) o-1-inriditopa npoteinas ( o-1-1IT), Bukinkanux
JIEF0 aJIKOTOJIO, @ came 10 11 MiZABHIEHHS Y BCiX JOCHTIKCHUX TKAHWHAX, OKPIM HUPOK, B SIKMX CIIOCTEpiraiu 3HmwkeHHs. [Ipu bomy
nopiBHsHO 3 KoHTpoJeM EIA a-1-1I1 3pocraina numie B JereHsx i nediHii, TOOTO B MiCILIsIX MOXKJIMBOTO CUHTE3Y AaHOTO iHTibiTopy. Bin-
CYTHICTh CTHMYIIOBaHHs iHTi0ITOPHOrO MOTEHILIaTy B KOPi MO3KY i CepIli Y3roKyeThesl 3 JIoKaabHUM 3HIDKeHHsIM EIA o-1-1I1
B KOHTPOJIi i MOKe OyTH 00yMOBIICHO THM, 110 iHTiOITOP HE HAJAXOINUTH 3 MICI[b CHHTE3Y.

Knrwowuoei cnoea: putMiuHUN XOJOJOBUII BIUTMB, aIKOTOJIb3aJIC)KHA TIMEPTEH3is, e1acTasa, MeTanoeaacrasa, e1acTa3onoaiona
AKTUBHICTh IIUCTETHOBUX MPOTEiHa3, O-1-iHriGiTop MpoTeinas, CaMKu.

Under the influence of rhythmic cold exposures (RCEs) in female rats with alcohol-dependent hypertension there was found a
suppressed activity of elastases of different origin in tissues of brain cortex, lungs, heart, liver and kidneys lower than the control level.
RCEs lead to oppositely directed changes in elastase-inhibitory activity (EIA) of a-1- proteinase inhibitor ( a-1-PI) caused by alcohol
effect and namely to the rise in all the studied tissues except kidneys wherein there was found a decrease. Herewith if compared to the
control EIA a-1-Plincreased only in lungs and liver, i. e. in the sites of possible synthesis of this inhibitor. The absence of stimulating
an inhibitory potential in brain cortex and heart is in accordance with local decrease of EIA a-1-PI in the control and may be stipulated
with the fact that inhibitor does not enter from the synthesis sites.

Key words: rhythmic cold exposure, alcohol-dependent hypertension, elastase, metalloelastase, elastase-like activity of cysteine

proteinases, d-1- proteinase inhibitor, females.

B nocnennue gecatunaeTrs 3HaUUTENBHO YBEIUYH-
JUChH TEepBUYHAsA 3a00JIeBAEMOCTh AJIKOTOJIU3MOM,
a TaK)Ke€ CMEPTHOCTb OT OTPAaBIICHUS ajikorojeM [9].

Yrorpebnenue ankorois BeI3biBaeT 5—25% Bcex
TUIEPTEH3UBHBIX COCTOSTHHUM, TPUYEM YMEPEHHOE €T0
notpebnerne 20-34 r B CyTKU HOBBILIAET PUCK PA3BU-
TS apTepruanbHoil runepren3uu Ha 40%, a motpebie-
Hue 35 r u 6onee — Ha 90% [6, 24].

MexaHu3Mbl GOpMHPOBAHUSI ApTEPHATHEHOM THITEp-
TEH3HH TIPH MOTPEOJICHUH AITKOTOJIsI BKITIOUAFOT Pa3BHU-
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During recent decades primary alcoholism morbidity
as well as mortality from poisoning with alcohol has
significantly increased [9].

The alcohol consumption causes 5-25% of all hyper-
tensive states, herewith its moderate consumption (20—
34 g) per day increases the risk of development of
arterial hypertension by 40% and the ingestion of 25 g
and more by 90% [6, 24].

The mechanisms of forming the arterial hyperten-
sion when consuming alcohol comprise the develop-
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THE AUCHYHKIUH SHIOTEIHSA, 4TO 00YCIOBIICHO yBEH-
YEeHHEM MPOAYKIUH CBOOOIHBIX paJNKaIOB, OKCHIA-
TUBHBIM cTpeccoM [24]. DTu mporecchl HeTOCPEaCT-
BEHHO CBSI3aHBI C aKTHBAIMEH HEUTPO(UIIOB, KOTOPBIE
BBICBOOOKJAIOT CBOOOJHBIE paJHMKalbl U MPOTEH-
Has3bl, 0COOYIO POJIb CPeIy KOTOPBIX UIPAET CEPUHOBAS
amactaza (EC 3.4.21.37) [5, 27]. C akkymynsamuei
CEpPHHOBOM 3/1acTa3bl B TIIAJIKOMBIIIIEYHBIX KIIETKAaX
CBA3BIBAIOT OJJHO M3 MAaTOr€HETHYECKHUX 3BEHBEB pa3-
BUTHSI M [TPOT PECCUPOBAHUS TUIIEPTEH3UBHBIX H3MEHE-
HUii B cocynax [34, 35].

Panee mamu ObuTO0 TOKa3zaHo [17], uTo y camok
KpBIC MIPU aJKOrojb3aBUCUMON runeprensuu (A3I)
MOBBIIIAETCS 001Iast aKTUBHOCTH 3J1acTas3, IpeAcTaB-
JICHHAas B OCHOBHOM HEWTPO(MIBLHONH CEPUHOBOM
anacrazoii. Kpome Toro, B 60IbIINHCTBE OPTaHOB I10-
BBIIIAETCS HJIACTACTAa30M0A00HAs aKTUBHOCTh LIUC-
TEWHOBBIX (WK THOJNOBBIX) mpoTenHas (EC 3.4.22)
SHJOTEINATBHOTO MPOUCXOXKICHUS, aKTUBHOCTD
Makpodaranpaoit Metamodnacrassl (EC 3.4.24.65)
yMEHbIIaeTCsl. DTH U3MEHEHHs Ha (OHE CHIDKCHHS
3J1aCTA30MHTMOUTOPHOM aKTUBHOCTH O - | -UHrHOUTOpa
nporenHas (OUA a-1-HUII) moryt oOycrnoBnuBarh
MMOBpEXJeHWEe OPTaHOB, B YaCTHOCTH Pa3BUTHE
JECTPYKTUBHBIX ITPOLIECCOB.

D¢ hexkTUBHBIM CPEICTBOM KOPPEKLUH MATOIOTH-
YEeCKHX I3MEHEHUH B OPTraHN3Me SIBIISIFOTCS PUTMHYEC-
kue xonojoBble BozaeiicTeus (PXB) [2, 3], koTopsie
CYLIECTBEHHO YIy4IIaloT (PyHKIMIO HIMMYHHOW CHC-
TEMBI, CHOCOOCTBYIOT YCHJICHHIO aAaNTallii OpraHu3-
Ma K JIeHCTBUIO HeOIaronpusaTHeIX paxTopoB. [Ipume-
veane PXB (—4...-6°C) ¢ gacroroii 0,1-0,2 I'r1 B Te-
yeHne 90 MUH BOCCTaHABIMBAET HAPYLIECHNUS, BEI3BaH-
HBIE 3MOLMOHAIBHO-00JIEBBIM CTPECCOM, MTO3BOJISET
HaIpaBJIEeHHO KOPPEKTHUPOBATH IMATOIOTHUECKHE MTPO-
LIECCHl, HOPMAIN3yEeT YPOBEHb TOPMOHOB Y CaMOK
kpeic [8]. [IpoBenenue PXB y kpbIC CO CTUMYIHPOBaH-
HOH 3MOLIMOHAIIBHO-00JIEBBIM CTPECCOM I'MIIEPTEH3UEH
CHOCOOCTBYET HOPMaJIM3alui aKTUBHOCTH OTAETBHBIX
(hepMEHTOB, TOBBIIIIEHNIO AKTUBHOCTH HHTHOUTOPOB
[IPOTENHAa3, YTO NPEJOTBPAIIAET BO3MOXKHOCTh yJac-
THUS JaCTa3 B IPOLIECCcax MOBPEKICHUS OopraHos [16].

Ilenb uccnenoBanusi — u3yuuTh Biausinue PXB Ha
AaKTUBHOCTH 371acTa3 u O-1-UII B TKaHIX pa3iardHbIX
OpraHoB caMoK KpsIc ¢ A3T.

Matepnanbl 1 metoAbI

B uccnenoBanuu 3a/1eicTBOBaHEI 4 TPYIITHI CAMOK
KphIc, 13 HUX 2 onbITHBIE: A3T, A3l + PXB; rpymnmna
cpaBHeHUs — PXB; MUHTaKTHBIE — KOHTPOJIb, 71 =5 B KaXK-
Joi rpynne. HaganmpHbli BO3pacT »KMBOTHBIX, KOTOPBIM
monenupoBanu A3l coctaBun 7-8 mecsues, TPy
CpaBHEHUA U KOHTPOJs — 17—18 Mecsues.

HUccnenoBanus npoBeaeHsl B COOTBETCTBHM € «O0-
LIMMH TPUHIWAIAMA SKCTIEPUMEHTOB Ha KUBOTHBIX),
onoopennbiMu 111 HarmoHallbHBIM KOHIPECCOM I10
6uostuke (Kues, 2007) u cormacoBaHHBIMH C ITOJIOXKeE-
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ment of dysfunction of endothelium, which is stipulated
with the rise in the production of free radicals, oxidative
stress [24]. These processes are directly related to
the activation of neutrophils, releasing free radicals and
proteinases, among those the special role belongs to
serine elastase (EC 3.4.21.37) [5, 27]. One of patho-
genetic links in development and progressing of hyper-
tensive changes in vessels is associated with accumu-
lation of serine elastase in smooth muscle cells [34,
35].

Previously we have shown [17] that in female rats
at alcohol-dependent hypertension (ADH) total activity
of elastase represented mainly with neutrophil elastase
increases. In addition in the majority of organs the
elastase-like activity of cysteine (or thiol) proteinases
(EC.3.4.22) of endothelial origin enhances and the
activity of macrophage metalloelastase (EC 3.4.24.65)
decreases. These changes on the background of re-
ducing elastase-inhibitory activity of -1- proteinase
inhibitor (EIA a-1-PI) may stipulate the lesion of or-
gans in particular development of destructive proces-
ses.

An effective way to correct the pathological chan-
ges in an organism are rhythmic cold exposures (RCEs)
[2, 3] which significantly improve the function of
immune system, contribute to the strengthening of orga-
nism adaptation to the effect of unfavorable factors.
Application of RCEs (—4...—6°C) with 0.1-0.2 Hz fre-
quency for 90 min eliminates the disorders caused by
emotional-pain stress, normalizes the hormonal level
in female rats [8]. The RCEs in the rats with stimulated
by emotional-pain stress hypertension contribute to nor-
malized activity of certain enzymes, rise in the acti-
vity of proteinase inhibitors, preventing the possible in-
volvement of elastases into organs’ lesions [16].

The research aim was to investigate the RCEs on
activity of elastases and a-1-PI in tissues of different
organs of female rats with ADH.

Materials and methods

In this research there were used 4 groups of female
rats, 2 of them were experimental: ADH; ADH + RCE;
the group of comparison was RCE; intact represented
the control, n = 5 in each group. Initial age of animals
in which ADH was modeled made 7-8 months, for
the groups of comparison and control it was 17-18
months.

The studies were performed in accordance with
‘General principles of experiments in animals’ appro-
ved by the 3 National Congress in Bioethics (Kiev,
2007) and coordinated with the statements of ‘Euro-
pean convention about the protection of vertebrate ani-
mals used for experimental and other scientific pur-
poses’ (Strasbourg, 1986).

The animals were kept in vivarium with the standard
diet. The ADH was modeled with ‘two bottle choice
method’ (free choice between water and ethanol solu-
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HUAMHU «EBponeiickoit KOHBEHIIMH O 3alIUTe O3BOHOY-
HBIX )KUBOTHBIX, UCTIONIE3YEMBIX JIJISI SKCIIEPUMEHTAIIb-
HBIX U IPYTUX Hay4yHbIX Henei» (CtpacOypr, 1986).

JKMBOTHBIX cofepskaii B BUBApHH Ha CTAHAAPTHOM
paunone. Moaenuposanue A3I" npoBoauinm «aByxO0y-
TBUIOYHBIM» METOJIOM (Ipu cBOOOJHOM BEIOOpE
MEX/Ty BOJOU 1 pacTBOpoM 3taHona) [1]. Kpsick mo-
Jy4alu pacTBOp 3TaHoja 1-to Hememto 5%-i, 2-10 —
10%, 3-10 1 1o KoHIa dKcrepuMenTa — 15%. Oomuii
CPOK anmkoronu3aruu — 10 MecsIies.

st mposenenust PXB c gactoroii 0,1 ' B TeueHme
65 MUH HCIIOJIH30BAIA OXJIAXKIAIOMIEE YCTPOUCTBO
C IIpOrpaMMHBIM yIipaBiieHHeM, co3anHoe B UTTKuK
HAHY, npucrniocobieHHoe Tt IPephIBUCTON MTOAAIH
XJIaJioareHTa (X0JOAHBINA BO3AYX C TeMIepaTypou 5 +
1°0).

KonTponb cucTonnyeckoro JaBieHHs OCYLIECT-
BIISUIM MEIULIMHCKUM TOHOMETPOM, MaH>KETy HakJia-
JBIBAIM Ha XBOCT. M3 SKCIIEpUMEHTA JKUBOTHBIX BBIBO-
JIJTH IeKaIUTaHen.

[Teuens mepdys3upoBanu oxnaxaeaasiM 0,15 M
pactBopom NaCl. HaBeckn TkaHe#l KOpHI Mo3ra,
JIETKOTO, cep/ua, neueHu u movek (300 mMr) oTMbIBan
OXJIAXJEHHBIM (PU3MOJIOTHYECKUM PACTBOPOM M
romorerusuposanu B 3 Ma Na-ocharHoro Oydepa
pH 7.4 Ha xonone, 3atem nenTpudyruposanu 10 Mua
npu 5000 g Ha uenrpudyre PC-6 npu temmnepatype
4°C. Xpanwmu npu —20°C g0 aHanusa.

AxtHBHOCTH dmmacta3 u OUA a-1-UIl B 6e3wbsanep-
HBIX QpakKIUsAX yKa3aHHBIX TKaHEW HCCIeA0Bald
BBICOKOUYBCTBHUTEIBHBIM ()ePMEHTAaTUBHBIM METO-
oM, pa3paboTaHHBIM B MHCTUTYTE Tepanmuu UM.
JI.T. Manoit AMH Vkpauss! [18, 20]. [Ipuanun meto-
Jla OCHOBAaH Ha UCTIOJIH30BaHHUH B KauecTBe cyOcTpara
MIPOTEOIUTHYECKON PeaKIni IMMOOIM30BAaHHOTO Ha
[TOBEPXHOCTH MOJUCTHPOIIA KOMIUIEKCa MapKEPHOTO
(dhepMmenTa (IepoKkcHIa3bl XPEeHA) U aJIaHUII-ATAHIHA
(Ala-Ala). B pesynbrare peakiuu MpOUCXOIAT pac-
mieruieHne cyocrpara Ala-Ala u ero mecopOnus ¢ mo-
BEPXHOCTH TOJIUCTUPOJIA BMECTE C MOJISKYJIAMU CBsI-
3aHHOTO C HUM MapkepHoro ¢epmenrta. Kontpoaem
ObUIM pacTBOPHI 3JacTas3bl akTUBHOCTHIO OoT 0,0005
1o 0,5 Ex/mr Oenka.

OneHka aKTUBHOCTH Pa3IMYHBIX 10 IMPOUCXOXK-
JICHUIO DJIacTa3 OCHOBaHA HA WX OTIUYHH 110 YyBCT-
BHUTEJIBHOCTH K HHrHOUTOpaMm [7]. st onpeneneHus
3J1aCTa30M0100HON aKTUBHOCTH LHCTEUHOBBIX IIPO-
tenHas (OIIALII) nepen mpoTeonTUTHUECKON peak-
LMl MOIaBIISIN AKTHBHOCTH CEPUHOBBIX U METAJLIO-
MPOTEHHA3 J00aBIeHHEM K UCCIIeAyeMBIM 00pa3iam
1:1 uarHOUTOPHOTO pacTBOpa, coaepxaiero 0,02%-i
¢denuncynsponmndaroopun u 6%-i 3TUICHAMAMUH-
terpaanertart [18, 20]. i onpeneneHuss akTHUBHOCTH
METaIlJI03J1acTa3bl NMepell MPOTEOTUTHIESCKON peak-
[Med MOAABISIIM AaKTUBHOCTh CEPHUHOBOM 3J1acTa3bl
u DITALII no6aBnenneM K ucciaeayeMbIM 0Opasiam
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tion) [1]. The rats received the ethanol solution as fol-
lows: first week 5%, 10% for 2" one, 15% during the
3" one and to the end of experiment. Total term of
alcoholization was 10 months.

To perform RCEs with 0.1 Hz frequency for 65 min
we have used a cooling device with programmable
control, designed at IPC&C of the National Academy
of Sciences of Ukraine, adjusted for discontinuous sup-
ply of coolant (cold air with temperature of 5 + 1°C).

Systolic pressure was controlled with medical blood
pressure gauge, the cuff was put on a tail. The animals
were slaughtered by decapitation.

The liver perfusion was performed with cooled
0.15 M NaCl solution. The tissue samples of brain
cortex, lung, heart, liver and kidneys (300 mg) were
washed with cooled physiological solution and ho-
mogenized in 3 ml Na-phosphate buffer pH 7.4 with
cold, then centrifuged for 10 min at 5000g with PC-6
centrifuge at 4°C. They were stored at —20°C prior to
analysis.

The activity of elastases and EIA a-1-PI in nuclear-
free fractions of the mentioned tissues was studied
with highly sensitive enzyme method, designed at
L.T. Malaya Institute of Therapy of Academy of
Medical Sciences of Ukraine [18, 20]. The principle
of this method is based on using complex of marker
enzyme (horseradish peroxidase) and alanyl-alanyn
(Ala-Ala) immobilized on the surface polystyrol as a
substrate of proteolytic reaction. As a result of the
reaction the Ala-Ala substrate cleavage and its desorp-
tion from the surface of polystyrol along with the mo-
lecules of bound with it enzyme take place. The control
was the solutions of elastase with the activity from
0.005 to 0.5 units/mg protein.

The assessment of activity of different by origin
elastases is based on their different sensitivity to
inhibitors [7]. To examine cysteine proteinases elas-
tase-like activity (CPELA) prior to proteolytic reaction
the activity of serine and metalloproteinases was sup-
pressed by adding to the studied samples of 1:1 in-
hibitory solution containing 0.02% phenyl sulfonyl
fluoride and 6% ethylene diamine tetraacetate [18, 20].
To study the activity of metalloelastase prior to pro-
teolytic reaction the activity of serine elastase and
CPELA was suppressed by adding to the studied samp-
les and incubation of 0.04% phenylsulfonyl fluoride and
0.1% monoiodoacetate for 5 min at 37°C. Total activity
of elastases was studied without reaction with inhi-
bitors.

To examine EIA a-1-PI prior to proteolytic reaction
to the investigated samples there was added the surplus
of elastase (solution with the activity of 0.5 units/mg
protein) 1:1 for binding with inhibitor, incubated for
15 min at 20°C.

After proteolytic reaction the products of reaction
were removed by washing-out and there was found
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0,04%-ro dhennncynsponundmoopuna u 0,1%-ro
MoHoMonanerata. Uakyouposanu 5 mun npu 37°C.
OO0u1y10 aKTUBHOCTB 3J1acTa3 Hccie0Bal 0e3 peak-
LUK C UHTUOUTOPaMH.

Jusa onpenenennst DUA a-1-Ull nepen nporeonu-
THYECKON peakmuedd K UCCIeqyeMbIM oOpa3iam
00aBISUTH M30BITOK IacTa3bl (PacTBOpP aKTUBHOC-
Th10 0,5 En/mr 6enka) 1:1 mist cBSI3pIBaHUS C HHTHOU-
TOpoM, nHKyOupoBanu 15 mun mpu 20°C.

[Mocne mpoTeomuTHYECKOI peakiuyu OTMbIBAHUEM
yAAJISUTA IPOAYKTHI PEAKLUH U OTIPENEIISIIN 0CTaTOou-
HYI0O aKTUBHOCTh MEPOKCHAA3Bl B peaklUH C Iepe-
KHCBIO BOJIOpoJia ¥ opTodeHmnenauaMutom. 1o us-
MEpEHUSM ONTHYECKOW MIOTHOCTH KOHTPOJBHBIX
00pas3IoB pacCUUTHIBAIIN AKTUBHOCTH 31acTa3 1 OUA
0-1-UI1 B uccnenyempix npodax B En/mi, ¢ yuetom
KOHIIeHTpanuu Oenka B mpobax — B Ex/mMr Oenka.
KonmenTparuio 6enka onpeaensiii metoaom bpen-
dopma [21].

B paborte ucnonp3oBanu nepokcruaasy XpeHa, aac-
Tazy, GeHmIcynsGOHMIGII00PHU, MOHOMOIAIIETAT
(«ICN», CIIOA), Ala-Ala («Flukay», I'epmanus),
ATWICHIUAMUHTETPAAaleTaT, ObIYUil CHIBOPOTOYHBIN
anpOyMHH, TOTUCTHPONIOBbIe TutanmeTs (Poccus)
u GpoTOMeTp-aHaIN3aTOp UMMyHOpepMeHTHBIN «Hu-
manreader 2106-1709» («<Humany, I'epmanus).

CraTucTHYECKyI0 00pabOTKy NaHHBIX TPOBOANIH
no merony Creionenta-@uiiepa ¢ UCIOIb30BAHUEM
mporpaMMHOTro obecniedenus «Excel».

Pe3yAbTatel M 00Cy)xaeHue

YPOBEHb CHCTOIMYECKOTO apTepruaIbHOTO JdaBiie-
HUS y QJIKOTOJIM3UPOBAHHBIX KPbIC cocTaBmi 176,70 +
20,68 MM pr. cT. (koHTpOH 130,00 £ 12,25 MM PT. CT.),
YTO YKa3bIBaeT Ha (YOPMHUPOBAHKE THIIEPTEH3HH, B Pe-
syasTate PXB npu A3l — 125,0£10,5 MM pT. cT.,
B rpynmne cpaBHeHus — 127,00 + 13,35 MM pT. cT.

Uccnenosanue rpynmsl >kuBoTHBIX ¢ A3l mo3Boim-
JIO BBISIBUTH, UTO OOIIAasi aKTUBHOCTH 3J1aCTa3 MOBbI-
[IaeTcs CyIeCTBEHHO BO BCEX MCCIIETyEeMBIX TKaHIX
B 8—12 pa3, a B moukax — B 100 pa3 (ta6m. 1). locto-
BepHoe yBenmueHue JITALIT zabnromanm B kope MO3-
ra, JeTKHUX, CepAre, XOTd U MeHee BBIpaKEHHOE, 110
CPaBHEHHIO C aKTHBHOCTBIO 3yacTa3. AKTHBHOCTH
METaJUIONPOTENHA3HI, B OTIIHIHE OT 31acTa3 1 DI TAILII,
npu A3I" cHmkanace Bo BCEX UCCIEyEMBIX TKaH:X,
KpoMe ToueK, Hanbojee BBIPAXXKECHHOE CHIDKEHHE
(B cOTHHU pa3) OTMEUEHO B Cepalle.

BrisiBiieHnble Hamu OoJiee HU3KHE 3HaYeHHst 001eit
AKTUBHOCTH 3J1acTa3 B KOHTPOJIE [0 CPABHEHUIO C Me-
tamunactazoi u DITALII, oOGycnoBneHsl TeM, YTO
[IpH OTIPEIETICHUH «OOIIei» aKTHBHOCTH MIPOTEHNHA3
MMeeT MECTO KOHKYPEHIIUS 3a CyOCTpar, a mpy MOoAaB-
JIEHUHM KOHKYPEHTHBIX 3JIacTa3 YPOBEHb aKTHBHOCTH
OTAENBHBIX «YaCTHBIX)» MPOTEWHA3 BO3PACTAET.
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a residual activity of peroxidase in the reaction with
hydrogen peroxide and orthophenylenediamine. On the
measurements for optical density of the control samp-
les there was calculated the activity of elastases and
EIA a-1-Plin the investigated assays in units/ml with
taking into account the protein concentrations in the
samples, in units/mg protein. Protein concentration was
found by Bradford method [21].

In the work there were used horseradish peroxi-
dase, elastase, phenylsulfonyl fluoride, monoiodacetate
(ICN, USA), Ala-Ala (Fluka, Germany), ethylenedia-
minetetraacetate, bovine serum albumin, polystyrol strip
plates (Russia) and immune-enzyme photometer-
analyser Humanreader 2106-1709 (Human, Germany).

The data were statistically processed with Student-
Fisher method using Excel software.

Results and discussion

The level of systolic arterial pressure in alcoholized
rats made 176.70 £ 20.68 mm Hg (control 130.00 +
12.25 mm Hg) pointing to the formation of hypertension,
as the result of RCEs at ADH was 125+ 10.5 mm Hg
in the comparison group this was 127.00 £ 13.35 mm
Hg.
The study of the group of animals with ADH enab-
led the revealing that total activity of elastases increa-
sed in all the investigated tissues in 8—12 times and in
kidneys in 100 times (Table 1). Statistically significant
rise in CPELA was observed in brain cortex, lungs,
heart, though it was less manifested if compared with
the activity of elastases. The activity of metallopro-
teinase in contrast to elastases and CPELA at ADH
reduced in all the studied tissues except the kidneys,
the most manifested reduction (in hundreds times) was
found in heart.

The revealed by us much lower values of total ac-
tivity of elastases in the control if compared with
metalloelastase and CPELA are stipulated with the
fact that when examining total activity of proteinases
the competition for the substrate takes place, and when
suppressing the competitive elastases the level of acti-
vity of certain particular proteinases increases.

Herewith EIA a-1-PI in the majority of the studied
tissues reduced if compared with the control except
kidneys in them the increase was observed (Table 2).

The findings were in accordance with the changes
of activity of elastases and EIA a-1-PI at ADH, des-
cribed previously [17]. The activation of elastases was
mainly associated with the development of oxidative
injury. Systematic formation of excessive amount of
acetalaldehyde during alcohol addiction leads to oxi-
dative stress, and development of hypertension [24].
The presence of the most significant activation of elas-
tases in kidneys is rather related to local accumulation
of toxic susbstances. A special role at alcohol into-
xication belongs to CPELA, since its activation may
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[Tpu sTom DUA a-1-UI1 B 6onbmH-
CTBE UCCIIEIOBaHHBIX TKAHEH CHI)KAaeTCs
10 CPaBHEHUIO C KOHTPOJIEM, KPOME
Mo4YeK, B HUX HaONIOqaeTcs ee MOBBIIIe-

Hue (tabdm. 2). O6pasim
TKaHen KonTpoas A3T A3T" + PXB PXB
[Tony4yeHHble JaHHBIE COTMIACYIOTCS Tissuo Control ADH ADH + RCE RCE
C I3MEHEHHUSIMH aKTUBHOCTH 3JIacTa3 W samples
OUA a-1-UIT npra A3F’ OINHACAHHBIMH PAHCC AKTHBHOCTB 9AacTa3 (00Iasi akTHBHOCTB)
[17]. AxTuBauuIO 371acTa3 CBA3BIBAIOT, Elastase activity (total activity)
B OCHOBHOM, C Pa3BUTHEM OKCUJATUBHOTO Kopa mosra 085 < 0221 | 060t 52205 | 010 + 002 07 = o4
noBpexacHuss. Cucremaruueckoe odpa- Brain cortex e e T o
30BaHUE M30BITOYHOI'O KOJMYECTBA alle- Aerkite , , ,
TaJbAETH/Ia [TPH 3I0YIOTPEOICHUH aJIKO Lungs 040220134 | 6293 =1840° | 0018 =0006" | 53,2 17.1°
rojieM IPUBOJUT K OKCHUAATHBHOM
CcTpeccy. II))a3BI/f[TI/IIO FI/IHepTlelH3I/II/I [24]y nggﬁe 0664 = 0221 | 5387 = 1,354 | 0,016 =0,005* | 1023 =338
, .
Hanuuue nHambojiee 3HaYMMOM aKTHBa- Hevens ,
LHH DNIACTa3 B MOUKAX CBA3AHO, CKODES Liver 0,499 = 0,138 | 4,590 = 1,028° | 0,019 0,006' | 242,8 = 74,7
b
BCEro, C JOKaJIbHbIM HAKOIIJICHUEM TOK- Houxu ,
cuuecKkux Bemects, Ocobas podtb MpH Kidneys 0,080 = 0,023 | 8571 = 3,023* | 0,013 = 0,004 | 832 = 27,3
aHKOFOHLHOH HHTOKCHKaHHH HpI/IHa)I‘He- 3AaCT&3OHOA06Haﬂ AKTUBHOCTb NUCTEMHOBBIX IIPOTENHA3
JKUT QHAHH TaK KaK ee aKTUBalUs Cycteine proteinase elastase-like activity
b
MOJKET OBITh CBSI3aHa C Pa3BUTHEM MOP-
(oY HKIHOHATHHbIX HagymeHHﬁ CprE g&?ﬁ éf)(’rfgi 2,268 = 0,553 | 4,436 = 1,165' | 0,068 = 0,012 | 566 = 0,40"
TYpEI COCYNIOB I XapaKTepa MPOTeKalo- Nerkue 0,906 = 0,234 448 =1,12' | 0,120 =0,023' | 4,35 = 1,80
6 41 Lungs
IHAX METa0OJIMYECKUX Ipoueccos. 13-
BECTHO, YTO YHJIOTCIHUOLUTHI CII HBI
CCTHO, 4TO SHAOTCINOL crocod Cepatte 0619+ 0,177 | 3,483 = 0,870' | 0,066 = 0,012 7,26 = 0,90°
CHHTE3UPOBATh M BBICBOOOXKIATH dJjac- Heart
tazy [25, 26, 33]. I3MeHEHHS €€ aKTUB- iy r—
HOCTH, OYEBUIHO, SBIISIOTCS CIEACTBUEM Liver 0,585 % 0,138 | 0,876 =0304 | 0063 +0014> | 648 * 1,52
COCYAHMCTOM NTUCUUPKYISLUH, 3aCTOMHBIX Mouku .
SBJIEHUI, BO3HUKAIOIINX 3a CYET HApac- Kidneys 0,445 = 0,118 | 12950299 | 0071 +0019° | 367 + 1,04
TaHUA BCHO3HOI'O ITIOJTHOKPOBHSA Ha q)OHe ARTHBHOCTB METaAOIAACTa3El
o0enHeHus KamuuisspHoi cetu [10]. To- Metalloelastase activity
CTOBEpHEIH Xapairep Hsmeneruit SIIALII gOPa MOSTa | 6,585 2,324 | 0714 = 0,187 | 0,036 % 0,012? 27,5 = 4,8'
o cortox : ' , , : : , :
B TKaHAX KOPBI MO3ra, JIETKUX U cepaua rain cor
yKa3pIBacT Ha BOSMOXHOCTE CC JIOKAJIb- ]i?lrr‘fgse 2483 = 0,604 | 0,986 = 0,240' | 0,023 = 0,007 18,9 5,5'
HOI'O y4yacTHs B Pa3BUTHM JIECTPYKTHB-
HBIX HIPOLIECCOB M Hapy meHHI/IA%}l:HICmIOHH' nggﬁe 2,833 = 0929 | 0,009 0,003* | 0,008 = 0,003 | 14,85 = 4,12'
pOBaHUS 3TUX OPTAHOB MIPU . CHIXKe-
HHUE aKTHBHOCTH METAJIOdJIacTa3bl, B nf;e;h 2458 = 0776 | 0304+ 0076 | 0028 = 0,006 206 & 83
CBOIO OUEpE/lb, CBA3BIBAIOT C €€ PACX0I0-
BaHMEM B HIpOLECcax L[erpa;[fall_;lin IB;CTga' }23‘;2;15 1,188 =0,297 | 1,694 =0,232 | 0,019= 0,006? 24,0 = 4,8°
LEJUTIOJISIPHOTO MaTpHUKCca . Han6o-
JIe€ BEIPAXKEHHOE CHIDKCHUE €€ aKTUBHOC-  IIpuMeuanue: >3 — CTEIICHb BEPOSTHOCTH PA3THUHIA [0 CPABHEHHIO C KOHTPOTIEM,

T B CepALC MOXKET CBUACTCILCTBOBATDH
0 CYHICCTBCHHOM JIOKaJIbBHOM TKAHCBOM
TOBPEKICHUH, pa3BUTUN ACCTPYKTHUBHBIX
IIpOIECCOB. BBeI[eHI/Ie OTaHOJIa B Opra-
HU3M IIPUBOJAUT K 3CKaJIallu COCYAHUCTBIX

Tadnamnua 1. AKTUBHOCTB 371aCTa3 y CAMOK KPBIC C aIKOTOIb3aBUCUMON
runeprensueii mox siausiaueM PXB (n=35), (M + m), En X1073/mr Genka

Table 1. Activity of elastases in female rats with alcohol-dependent
hypertension at RCE (n=15), (M + m) Unitsx107/mg protein

»<0,05,<0,01,<0,001 COOTBETCTBEHHO.

Notes: >3 — probability of significant differences comparing with the control,
p<0.05,<0.01, <0.001, correspondingly.

HapYyIIEHUH B cepIle, TUCTPOYUISCKAM U3MEHEHUSAM
B CYOKJIETOYHBIX CTPYKTYpax, HOPMHPOBAHHUIO OYarOB
pacmanga MuoruToB [31].

3amuMIeHHOCTh TKaHEH 0T N30BITOYHON aKTHBALIUN
anacra3 npu A3l Moxer oOecrieunBaTbCs MOBBIIIE-
Huem DUA a-1-UI1. Yeunenne DUA a-1-UII aumie
B MOYKaX MOXET OBITh CBSI3aHO C YPE3MEPHOM JI0-
KaJIbHOW aKTHUBAIMEH 2mactas (Tabi. 2).
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be related to the development of morphofunctional
impairments of the structure of vessels and the charac-
ter of proceeding metabolic processes. It is known that
endotheliocytes are capable to synthesize and release
elastase [25, 26, 33]. The changes in its activity are
likely the result of vascular discirculation, stagnant phe-
nomena appearing due to increased congestion on the
background of capillary network depletion [10].
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[Ipumenenne PXB nipu A3l crioco6-
CTBOBAJIO CYIECTBEHHOMY YTHETEHHUIO
AKTUBHOCTH 3J1aCTa3, METAJUIOAJIACTa3bl
u DOITALII Bo Bcex uccnemyeMbix 00-
pasiax HUKe KOHTPOJIBHOTO YPOBHS (CM.

Ta6auna 2. D1acTa30MHIMOUTOPHAS AKTHBHOCTH O - 1 -HHrHOUTOpa
MPOTEUHA3 Y CAMOK KPBIC C aJIKOT0JIb3aBUCHMOM THITEPTEH3UEH MO/
BiusiaueM PXB (n=15), (M + m), En x107%/mr Genka

Table 2. Elastase-inhibiting activity of a-1-inhibiting proteinases in
female rats with alcohol-dependent hypertension at RCE (n =5),

(M £ m) Unitsx10-/mg protein

1a01. 1). CHWKEHHUE YPOBHS aKTUBHOCTH Oopas
anacta3 u DITALII moxer ObITH 00ycC- TKaHeit Konrponn A3F A3L + PXB PXB
o Tissue Control ADH ADH + RCE RCE
JIOBJIEHO (HOPMHUPOBAHKMEM MOBBIIIEHHOM samples
YCTOWYMBOCTH OpPraHu3Ma K HEraTHB- »
opa Mo3ra ; ,
HeIM (akTopaM ¥ (HEHOMEHOM Hepe- Brain cortex | 0000 * 13 3759+ 03 | 3936210 | 3733 =72
KPECTHOM aanTalMu K CTPECCOPHBIM F—
KN -
BoszeiicteusaM [11, 19]. Jlannoe npexmo- Lungs 3344 =09 266,5 = 0,4' 4581 = 3,0 4569= 2,3
JIOXKEHUE COMIACYETCS ¢ PE3yJIbTaTaMu Copme
(v 1 1 1
UCCIIEJOBAHUI IPYTUX ABTOPOB, YKA3bi- Heart 4418 =08 | 3224=06 4093 =21 4001 =61
BAIOIHMX, YTO DKCTPEMAIbHAS KPHOTE- evem
+ + 0,5 + 1,42 + 3,4
panus y ajKorOJU3UPOBAHHBIX KPBIC Liver ot =10 1904 =050 1 4887 =14 484,2 = 3.4
CIIOCOOCTBYET CHUXKEHHIO BEHO3HOM Ha- [
. 2068 =05 | 3322+02 | 3207 =21 | 3061 %68
NPSHKEHHOCTU M YBEIMYEHUIO TUIONIAIH Kidneys
Karmyuipsoro pycina [9, 10]. Tlocnenuee, Mpumeuanue: >3 — cTeneHb BEpOATHOCTH Pa3IMYHI 10 CPABHEHHUIO ¢ KOHTPOJIEM,

BO3MOXHO, BBI3BIBAET U CHUKECHHE aK-
TUBHOCTH MakpodaraibHON MeTayio-
3/1acTassl.

B GonpmuHCTBE MCCIETyEMBIX 00-
pastos Tkaneil B rpymmne A3D + PXB, xak
1 B KOHTPOJIE, BBIABIICHHBII HAMU YPOBEHb aKTUBHOCTH
Metamnoanactassl U DITALII Bele Mo cpaBHEHUIO
¢ «oO1Iei» akKTUBHOCTBIO AJIACTa3, YTO CBI3aHO, KaK
yKa3aHo BBIILIE, CO CHI)KEHHEM KOHKYPEHLUH 32 Cy0-
CTpAaT MPH MOAABIEHUH OTJEIbHBIX 3J1acTas.

Habmronaemoe HaMu yMEHbBIIEHHE aKTHBHOCTH
amacra3s B rpymie A3l + PXB B3auMocBs3aHo ¢ yBeu-
YEeHHEM 3J1aCTa30MHTMONTOPHOM akTuBHOCTH O-1-UI1,
M3MEHEHUsI KOTOPOI HMENY MPOTHUBOIIOIOKHO HAIIPaB-
JIGHHBIN XapaKTep MO CPAaBHEHHUIO C BBHI3BAHHBIMU
JEVCTBIEM AJIKOTOJIS, a IMEHHO: TIOBBIIIIEHUE B TKAHIX
KOpBI MO3ra, JIETKHX, CepAlLa, IEYeHH U CHIKEHUE
B mmo4kax (tabm. 2).

Cnenyer orMeTuts, uto B rpynne A3l + PXB
aKTUBHOCTB 3J1acTa3 B JETKUX, CEpALE U NEUYECHH,
OITALII B xope Mo3ra cHUXanuch Oonee ueM B 20
pa3, a akTUBHOCTh METAJJIO3JIacTa3bl — B COTHHU pa3
[IPAKTHYECKH BO BCEX MCCIIEAYEMbIX TKaHSIX, KpOMe
[IOY€EK, B KOTOPHIX BBIABIICHO YMEHBIIEHNE €€ YPOBHS
B 55 pa3. bonb1as cTeneHb BEIPaKEHHOCTH IOJaBJIe-
HHS aKTUBHOCTH METaJlJIo3JacTassl B rpymme A3l +
PXB, no cpaBuenuro ¢ smacrazamu u JITALII, mo-
JKET CBHUICTEIIbCTBOBATh O CYLIECTBEHHOM BKJIaJE
Makpo¢aroB B pa3BuTHE O0TBeTHOH peakuuu Ha PXB
ripu A3I. IIpu 5TOM MeHbIIEe CHUKEHNE AKTUBHOCTH
METaJJI0dJIacTa3bl B MOYKAX, IO CPABHEHUIO C JIPY-
TUMU HCCIIECIOBAaHHBIMU TKAHAMH, [O-BUIUMOMY,
CBSI3aHO C HATMYHMEM 3alUILEHHOCTH JaHHOTO OpraHa
OT HETaTHBHOTO NPOSIBIICHHS aKTUBHOCTH 3JIaCTa3 3a
CUET UCXOIHOTO JIOKAJILHOIO MoBhIIeHns DA o-1-
WII mpu A3I. bonee cymecTBeHHOE CHI)KEHUE aKTHB-
HOCTH 3JIaCTa3 B JIETKHUX, CEPALE U TIEUEHH, 110 CPaB-
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p <0,05,<0,01,<0,001 cooTBETCTBEHHO.

Notes: 23 — probability of significant differences comparing with the control,
p <0.05,<0.01, <0.001, correspondingly.

Statistically significant character of the changes in
CPELA in tissues of brain cortex, lungs and heart points
to the possibility of its local involvement into the deve-
lopment of destructive processes and disordered func-
tioning of these organs at ADH. Reduced activity of
metalloelastase in its turn is associated with its expen-
diture during degradation of extracellular matrix [17].
The most manifested decrease of its activity in heart
may testify to a significant local tissue lesion, develop-
ment of destructive processes. Administration of etha-
nol into organism leads to escalation of vascular im-
pairments in heart, dystrophic changes in subcellular
structures, formation of myocytes’ decay foci [31].

Defence of the tissues from excessive activation
of elastases at ADH can be provided with the rise in
EIA a-1-PL. Strengthening of EIA a-1-PI only in kid-
neys may be related to redundant local activation of
elastases (Table 2).

Application of RCEs at ADH contributed to a strong
suppression of activity of elastases, metalloelastases
and CPELA in all the studied samples below the con-
trol level (see Table 1). The reduced level of activity
of elastases and CPELA can be stipulated with the
formation of an increased resistance of an organism
to negative factors and phenomenon of cross-adapta-
tion to stress effects [11, 19].

This supposition is in accordance with the reported
data of other authors, demonstrating that extreme cryo-
therapy in alcoholized rats contributed to a reduced
venous tension and rise in the capillary bed area [9,
10]. The latter likely caused the decrease in activity
of macrophagal metalloelastases as well.
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HEHHIO C APYTUMH TKaHIMH, MOXET OBITh CBS3aHO
C aKTHBHOCTBHIO META00JIMYECKUX MPOLIECCOB B 3TUX
opranax. M3BecTHO, YTO aKTHBHOCTh HEUTPO(UIIOB,
BBICBOOOKIAIOIINX CEPHUHOBYIO AJIaCTa3y, BO MHOTOM
onpenenseTcss BHYTPUCOCYIUCTON OKpyKarolien
cpenoit [37].

[TomydeHHbIE pe3yabTaThl COTNIACYIOTCS C TAHHBI-
MU IPYTHX HUCCIEI0BATENeH, CBU/IETENbCTBYIOIINMU
0 TOM, YTO MSITKasi THIIOTEPMHSI HHTHOUPYET aAre3HIo,
aKTHBALMIO U aKKyMYJISILIUIO HeTpoduios [28, 36].
OxnaxaeHne TakKe HapylIaeT MPOIecC MUTPAIUU
HEHTPO(DUIIOB M CTENIEHb ATOTO HAPYIICHUS MEHSETCSI
B 3aBHCHUMOCTHU OT Jokanuzauuu [22]. Kpome Toro,
TUIOTEPMHUS BIUSET HA (YHKLHUIO DHIOTENNS U akK-
TUBHOCTH Makpo(haros, 3HaUUTEILHO CHUXKAET JHI0-
TETUATBHYIO DKCIPECCUI0 MOJIEKYN aATre3ud W WH-
¢bunpTpanuio nelkonuTamMu (MoHoIUTaMu) [36].
Bripakennsiii xapaktep cHkenus JIIALIIL B xope
MO3ra MOXeT OBITh cBsizaH ¢ 3dexrom PXB Ha
YABTPACTPYKTYPY aCTPOTIINU, 0COOEHHO 3TO KacaeTcs
OTPOCTKOB aCTPOLIUTOB, OKPYKAIOIIUX TEPMUHAIIbHBIE
cocynsl [12]. ITpumenenue PXB npuBoauT k cymect-
BEHHBIM U3MEHEHUSIM B yIBTPACTPYKTYPE SHIOTEINO-
LIMTOB, UX TUNTOTHBIX KOHTAKTOB M OKPY KAIOIIEH COCY
0a3anpHON MeMOpaHBI.

Crnenyet OTMETHTB, UTO B pe3ynbsTare PXB y kpbic
¢ A3I (rpymma A3I" + PXB) OHA a-1-UII ocraercs
Ha YpOBHE HIKE KOHTPOJIFHOTO 3HAUYEHHS B KOPE MO3Ta
U Ceplle, YTO YKa3bIBACT Ha HEAOCTaTOUHBIN 3P deKT
npuMeHsiemoro Hamu pexuma PXB. IloBeimenue
OUA a-1-UlIl B apyrux ucciaexyemMbIX TKaHIX CBU-
JETENBCTBYET 00 MX 3alUIIEHHOCTH B Pe3yibTaTe
PXB 0T necTpyKTHBHBIX IPOLECCOB, MPOTEKAIOIINX
¢ yyactueM 3iacTta3. Hanuuue moBBIIEHHOTO yPOBHS
0-1-WI1 B 1erkux 1 e4eHu 00eCTIeunBaeTCs BOZMOXK-
HOCTBIO €T0 CHHTE3a M BBICBOOOKIECHUSA KIETKaMHU
MeYeHH U Makpodaramu Jerkux. MoXHO Mpearno-
narats, 4To PXB y kpbic ¢ A3I" cTumMmynupyeT BBICBO-
ooxxaenne O-1-HII, nmoBeiieHre aKTUBHOCTH KOTO-
pOTO MPUBOUT K 3HAYUTEIHLHOMY CHIKEHHUIO YPOBHS
anactas. [Ipu 3TOM B KOpe Mo3ra u ceplue Haoo-
JlaeTcs ero pacxopoBanue 6e3 HeoOX0JUMOM KOMITeH-
Calfy, YTO, BO3MOXKHO, OIpeNesieTcsl HeI0CTaTou-
HBIM TIOCTYIUIEHHEM JAaHHOT'O0 MHTUOWTOpa M3 MECT
CHHTE3A.

B rpynme cpaBHeHus no oneHke BnusiHus PXB Ha
OpraHM3M WHTAKTHBIX KpPbIC HAOIIOMAIN aKTHBAIHIO
BCEX MCCIIEAYEMBIX AIacTa3 10 CPABHEHUIO C KOHTPO-
neM (cm. Tabu. 1). Hanbonee cyrecTBeHHbIE H3MEHE-
HUSI BBISIBUIN TIPH UCCIICAOBAHNH AKTUBHOCTH J1aCTa3:
B KOpe Mo3ra yBenudeHue B 87 pas, jerkux —B 130 pas,
cepane — B 170 pa3, neuenu — B 600 pa3, moukax — B
1000 pa3. OTH pe3ynbTaThl 3HAYUTENBHO OTIIMYAOTCS
ot usMeHeHni JITAIII, mMakcumanbHOE yCHIIEHUE
KOTOpPOM OTMEUEeHO HaMM B cepjle U neueHu (B 12
pa3), ¥ MeTaJI03JIacTa3bl, HANOOJBIITYI0 AKTUBHOCTh
KOTOpO#l HaOmoaanu B moykax — B 21 pa3. B 1o xe
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In the majority of the studied tissue samples in the
group ADH + RCE as well as in the control the revealed
by us level of activity of metalloelastases and CPELA
was higher if compared with ‘total’ activity of elas-
tases, related as above mentioned to reduced com-
petition for substrate when suppressing certain elas-
tases.

The observed by us decrease in the activity of elas-
tases in the group ADH + RCE was interrelated with
a rise in EIA a-1-PI which changes had a directed
character if compared with those caused by alcohol,
and namely: increase in tissues of brain cortex, lungs,
heart, liver and decrease in kidneys (Table 2).

It should be noted that in the group ADH + RCE
the activity of elastases in lungs, heart and liver, CPELA
in brain cortex reduced more than 20 times and the
one of metalloelastases did in hundreds times virtually
in all the studied tissues, in addition there was found a
decrease of its level in 55 times. Higher manifestation
rate of metalloelastase activity suppression in the group
ADH + RCE if compared with elastases and CPELA
may testify to significant contribution of macrophages
into the response to RCEs at ADH. Herewith, less re-
duction in the activity of metalloelastase in kidneys if
compared with other studied tissues can be likely
related with the presence of defence of this organ from
negative manifestation of elastases due to initial local
rise in EIA a-1-PI at ADH. More significant reduction
in the activity of elastases in lungs, heart and liver if
compared with other tissues can be related to the
activity of metabolic processes in these organs. Activity
of neutrophils, releasing serine elastase is known to be
mainly determined by intra-vascular environment [37].

The findings are in accordance with the data of
other researchers, reported that mild hypothermia inhi-
bited adhesion, activation and accumulation of neut-
rophils [28, 36]. Cooling also impaired the migration of
neutrophils and the degree of this disorder altered
depending on localization [22]. Moreover, hypothermia
affected endothelium function and activity of macro-
phages, strongly reduced endothelial expression of ad-
hesion molecules and infiltration of leucocytes (mono-
cytes) [36]. Manifested character of CPELA decrease
in brain cortex may be related to RCEs on ultrastructure
of astroglia, especially it concerns astrocytes’ proces-
ses surrounding terminal vessels [12]. Application of
RCEs leads to significant changes in ultrastructure of
endotheliocytes, their dense contacts and surrounding
the vessel basal membrane.

It should be noted that as a result of RCEs in the
rats with ADH (group ADH + RCE) the EIA a-1-PI
has remained at the level below the control value in
brain cortex and heart, pointing to insufficient effect
of the applied by us RCE regimen. Increased EIA
0-1-PI in other studied tissues testify to caused by
RCE:s resistance to destructive processes occurring
with the involvement of elastases. The presence of in-
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Bpemsi DUA a-1-UIl camxanace B Kope mMo3ra
U Cep/Ie, MOBbIIIANach B JIETKUX, TEYCHU, MEHEe —
B mmo4kax (tabm. 2).

VYKa3aHHbBIE U3MEHEHUS CBUAETENLCTBYIOT O 3Ha-
yuTeIbHON akTHBaluu npu PXB peakiuii orpannyeH-
HOTO MPOTEO0JIN3a C y4acTHUEM 3J1acTa3 Kak 3a CueT
MOBBIIICHUS] UX aKTUBHOCTHU, TaK U CHIKeHUs: DUA
a-1-UIl. Cnenyer Takxxe oTMeTuTh, uTo PXB, Kak
CTpecc-BO3/eiiCTBHE, MOXKET MTPUBOIUTH K 3HAUNTEIb-
HOW aKTHUBAIIUH PETYISTOPHBIX (YHKITMOHATHLHBIX
cucteMm opranmsma [19], B 4aCTHOCTH Te€MaTO3HIIe-
(dannueckoro Oapeepa [11]. Ilpu 3TOM akTHBaIHUs
3J1acTa3 MOXKET CIIOCOOCTBOBATh PACIIMPEHUIO afar-
TAIIMOHHBIX BO3MOKHOCTEH, MOBBIIIEHUIO YCTONYHU-
BOCTH K BJIUSTHUIO BHEITHUX U BHYTPEHHUX CTPECCOBBIX
¢axTopos [15, 16]. Habmonaemyto HaMu aKTHBALIHIO
BCEX HccleayeMbix 3nacta3 npu PXB MoxHO pac-
CMaTpuBaTh U KaK 3JIEMEHT ropmesuca. M3BecTHo,
YTO SIBIIEHHE TOpMe3rca HAOMIIaeTCsl IPU KPaTKOBpe-
MEHHBIX BO3/IEHCTBUAX HU3KUX TemnepaTyp [4]. [Ipu-
MEHsEMBIE B HaIIUX 3KcrnepuMeHTax PXB BeicTynaror
B POJIM CTUMYISITOpa, MpUYEM TeMmIepaTrypa ux
BO3JEHCTBUS HAXOAWUTCA B MOJOKUTEIHHOM JHAara-
30He (oxono 5°C) W 3HAYUTENHHO MEHbBINE YPOBHA,
BpPEAHOTO AJI OpraHu3Ma.

Ha6mronaemoe namu npu PXB Gonee cymect-
BEHHOE MOBBIIIEHUE aKTUBHOCTH 3J1aCTa3, 10 CpaBHE-
auro ¢ DITALII n MeramiosaacTa3oi, MOXKET OBITh
00YCJIOBIICHO aKTUBAIEH IUPKYITUPYIOIINX HEUTPOhH-
JIOB U OTIOCPEIOBAHO CTUMYIIALUEH BHICBOOOXKICHUS
TaKUX [IUTOKUHOB, KAK UHTEPJCUKUH- |, IHTEpIEHKIH-8,
(axrop Hekposa omyxonu d [30]. [Ipu 3TOM BO3HUKAET
BOIIPOC O BO3MOKHOM YCHJICHUU TKaHETIOBPEXKAAI0-
miero 3¢ dexra. B aToM acrekTe HHTEPECHO OTMETUTH
pe3ynbTaThl APYroro MCCIEIOBaHUSA, CBUACTEIBCT-
BYIOIIIHE O MIOBBIIICHUH dKCIIPECCHU HEUTPODUITLHBIX
naTerpuHOB CD11b 11 CD11¢ [29]. Cunrarot, 4To akTH-
BallMs 3TUX MOJIEKYI a/Ir€3UU CIIOCOOCTBYET IPUTYTI-
JICHUIO HEUTPO(UIONOCPEIOBAHHOTO TTOBPEKICHHSI
TKaHei.

ITospimenune DITAIIII sBnsieTcs ecTecTBEHHOMU
peakuuei opranu3Ma B OTBET Ha CTPECC-BO3ICHCTBUE
[26]. MoxHO mpeanonararb, YTO 3HAUUTEIBHOE IIO-
eimienne OITALII npu PXB mpoucxomur 3a cuer
YBEITUYEHUS O0IIET0 KOJIMUYECTBA (PEPMEHTOB, JIOKAITH-
30BaHHBIX B dHAOTEIONUTaX. YBenunaernue DITATII,
BO3MO’KHO, OKa3bIBA€T BIMSIHUE HA T€UEHHE DHJO-
TEeJHIi-3aBICUMBIX MTPOIIECCOB, BKIIOYAIOIINX TOHYC,
MIPOHUIIAEMOCTh COCYZIOB, U MPHUBOAHUT K Pa3BUTHUIO
CTPYKTYPHBIX U3MEHEHUH B cocynax [13]. B manHOM
CIIy4ae 3TH U3MEHEHUS MOTYT IPOSIBISTHCS B YBEIIH-
YEHWUU 3JTACTHYHOCTH BOJIOKOH, 00€CIEYUBAIOIINX
MPOTUBOACUCTBUE PACTSKUMOCTHU COCYIOB, CHUDKEHUH
UX XKeCTKOCTH. [lonmyyeHHbIe pe3yabTaThl YKa3bIBalOT
Ha Ba)XHOCTb ATUX IIPOLIECCOB B MEPBYIO OUEPEb IS
TKaHEU cepAlia U IEUCHHU, aKTUBHAS IEATEIbHOCTD KO-
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creased level of a-1-PI in lungs and liver is provided
with its possible synthesis and release by liver cells
and macrophages of lungs. It is possible to suppose
that RCEs in the rats with ADH stimulate the release
of 0-1-PI, increased activity of which results in signi-
ficant reduction of the level of elastases. Herewith in
brain cortex and heart there is observed its expenditure
with no necessary compensation which is likely deter-
mined with insufficient entering of this inhibitor from
the synthesis sites.

In the group of comparison on the assessment of
RCE influence on intact rats the activation of all the
studied elastases compared to the control was observed
(see Table 1). The strongest changes were revealed
when investigating the activity of elastases in brain
cortex in 87 times, in 130 and 170 times for lungs and
heart, correspondingly, for liver in 600 times and kidneys
in 1,000 times. These results differ significantly from
the changes of CPELA, maximum strengthening of
which was noted by us in heart and liver (in 12 times)
and metalloelastase the highest activity of which was
seen in kidneys (in 21 times). At the same time EIA
o-1-PI reduced in brain cortex and heart, and increased
in lings, liver, in less extent in kidneys (Table 2).

The mentioned changes testify to a significant ac-
tivation at RCEs of the reactions of restricted proteoly-
sis with the participation of elastases both due to in-
crease of their activity and reduction of EIA a-1-PL
It should be also noted that RCEs as stress effect can
lead to significant activation of regulatory function sys-
tems of an organism [19], in particular blood brain bar-
rier [ 11]. Herewith the activation of elastases can con-
tribute to the extension of adaptive possibilities, rise in
the resistance to the effect of external and internal
stress factors [15, 16]. The observed by us activation
of all the studied elastases at RCEs can be considered
also as element of hormesis. It is known that the pheno-
menon of hormesis is observed at short-term effects
of low temperatures [4]. Applied in our experiments
RCEs act as stimulators, moreover the temperature
of their effect is within the positive range (about 5°C)
and considerably lower the level, which is harmful for
an organism.

Observed by us at RCEs stronger rise in the activity
of elastases if compared to CPELA and metalloelas-
tase can be stipulated by activation of circulating
neutrophils and indirectly by stimulation of releasing
such cytokines as interleukin-1, interleukin-8, tumor
necrosis factor a [30]. Herewith, the question about
possible strengthening of tissue injuring effect appears.
In this aspect it is interesting to note the results of
other study testifying to a rise in the expression of
neutorphil integrins CD11b and CD11¢ [29]. It is belie-
ved that activation of these adhesion molecules contri-
butes to an obtusion of neutrophil-mediated tissue da-
mage.
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TOPBIX HETIOCPEIICTBEHHO OTpaxkaeTcs Ha (PyHKIMOHH-
POBaHUU BCEX CUCTEM OpraHu3Ma.

3HaYUTENHHOE MOBBIIIEHUE AKTUBHOCTH METaJII0-
amactasbl moja BausHueM PXB MoxeT ObITh CBSI3aHO
C yuacTueM MakpodaroB B pa3BUTHH MPOTHBOBOCTIA-
JIUTENIbHBIX, POAHTMOTEHHBIX 3 PEKTOB, aIalITHBHOTO
OTBETA, a TAKKE B BOCCTAHOBIICHUY IMMYHHUTETA, Ha-
PYLIEHHOTO B pe3yibTaTe cTapeHus oprannisma [32].

CremyeTr OTMETHTD, YTO MOBHIIIICHNE aKTUBHOCTH
o-1-UII B nerkux u neuenu B pesynasrare PXB mo
CPaBHEHHIO C KOHTPOJIEM YKa3bIBaeT, KaK yxke ObLIO
OTMEUYEHO paHee [16], Ha BO3MOKHOCTb €r0 CUHTE3a
n/vnn BeIcBOOOXKIeHUs. CHmxkenue DUMA a-1-UIT
B KOpe Mo3ra u cepAte noa snusinueM PXB, BeposTHo,
00yCIIOBIICHO €r0 pacxojOBaHUEM Ha IOJaBJICHUE
M30BITOYHOH aKTUBHOCTH 3J1acTa3, a TAKKE OTCYTCT-
BUEeM nocTymeHus O-1-UII B naHHbBIE OpraHbl uU3
MecT cuHTe3a. HabmogaeMoe HaMHU IMOBBIIICHUE
OUA a-1-UI1 B moykax MOXKeT OBITH CBSI3aHO C IPO-
SIBJICHHIEM €CTECTBCHHOM PEAKIMHA OpPraHN3Ma, BO3-
HUKAFOIIEH B OTBET HA BO3JICHCTBHE CTpecc-(haKTOpPOB,
a TaKXe CO CHIKECHHEM YPOBHS OKUCIHTEIbHBIX
MeTabOJIUTOB, B YaCTHOCTU CYNEPOKCHAA U Tie-
POKCHUHHTPHUTA, CTOCOOHBIX moAaBisaTe DA a-1-UIT
[23]. AktuBHOCTH O-1-UIl HampaBieHa Ha CBS3BI-
BaHHE IMPOTEHHA3, B TOM YHUCJE U 3JIacTa3, U BbIBE-
JICHHUE WX U3 OpPraHu3Ma IMOYKaMu. ITO 0COOEHHO Bax-
HO B yclnoBusX BiaussHus PXB, yuuTeiBasg Makcumaib-
HYIO JIOKJIHHYTO aKTUBAITHIO HJIACTa3 U METAJLIORJIac-
Ta3bl.

BbiBOAbI

1. ITocne PXB y camoxk xpbic ¢ A3]" cymmecTBeHHO
YTHETAeTCsl aKTHUBHOCTH 3J1acTa3, METaI0371acTa3sl
u DITAIII B TKaHAX KOPBI MO3Ta, JIETKUX, CEpAla,
MEYEeHN U MOYEK HUXKE KOHTPOJIBHBIX 3HAYECHUH,
HECMOTpS Ha X Pa3IMYHBIA HCXOAHBIN yPOBEHbD.

2. Ilpumenennie PXB mprBoauT K IPOTUBOMOIOKHO
HarpasiieHHbIM n3MeHeHusM DA o-1-U11, BeI3Ban-
HBIM JI€MCTBUEM AJIKOTOJIs: MOBBIIIEHUIO BO BCEX
HCCIEAYEMBIX TKAHIX, KPOME IIOYEK, B KOTOPBIX Ha-
omronaercsa cHmwkenue. [Ipu 3ToM Mo cpaBHEHHIO
¢ kouTpoieM DUA o-1-WII moBwImmaeTcs TOIBKO
B JIETKUX U IIEYEHHU, T. €. B MECTAX BO3MOXKHOI'O CHUH-
Te3a JaHHOTO HHTHOUTOpA.

3. OTcyTCTBHE CTUMYAMPOBAHUS HHTHOUTOPHOTO
noreHuuana nox BiausuueM PXB mpu A3D B kope
MO3ra M CEpJIE COIIacyeTcsl C JOKaJbHBIM CHUXKE-
nuem DUA a-1-UII B koHTpOIE 1 MOXET OBITH 00yC-
JIOBJICHO TE€M, YTO HHTUOUTOP HE MOCTYMAET U3 MECT
CUHTE3a.

IIepcrieKTUBHO HMCClIENOBAaHUE AKTUBHOCTH 3Jac-
taz u DUA o-1-UIl npu apyrux pexuMax W BHAAX
XOJIOZIOBBIX BO3JIEHCTBUN Y dKUBOTHBIX C SKCIIEPUMEH-
TaJbHBIMHU MOJIEISIMU MTATOJIOTMYECKUX COCTOSTHUI.
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Increase in CPELA is natural response of an orga-
nism to stress-effect [26]. It is possible to suppose
that a significant rise in CPELA at RCEs occurs due
to increase of total number of enzymes, localized in
endotheliocytes. The increase in CPELA likely affects
the course of endothelium-dependent processes, inclu-
ding tonus, permeability of vessels and leads to the
development of structural changes in the vessels [13].
In this case these alterations may be manifested in the
rise of elasticity of fibers, providing counteraction to
the compliance of vessels, reduction of their rigidity.
The findings point to the importance of these processes
first of all for the tissues of heart and liver, the activity
of those is directly reflected to functioning of all the
systems of an organism.

Considerable rise of metalloelastases at RCEs can
be related to the involvement of macrophages in
development of anti-inflammatory, pro-angiogenic
effects, adaptive response as well as in recovery of
immunity impaired as a result of organism ageing [32].

It should be noted that increase in the activity of
0-1-PI in lungs and liver as a result of RCEs if com-
pared to the control points as it has been already noted
[16] to its possible synthesis and/or release. The re-
duction of EIA a-1-PI in brain cortex and heart at
RCE:s is likely stipulated by its expenditure for sup-
pressing surplus activity of elastases as well by the
absence of entering of a-1-PI to these organs from
the synthesis sites. The observed by us rise in EIA a-
1-PI in kidneys can be related to the manifestation of
natural reaction of an organism in response to the
effect of stress factors, as well as with the reduction
of level of oxidative metabolites, in particular super-
oxide and peroxynitirite capable to suppress EIA a-1-
PI [23]. Activity of a-1-PI is directed to binding the
proteinases including elastases and their release from
an organism by kidneys. This is especially important
under conditions of RCEs, taking into account the
maximal local activation of elastases and metallo-
elastase.

Conclusions

1. After RCEs in female rats with ADH the activity
of elastases, metalloelastase and CPELA are signi-
ficantly suppressed in tissues of brain cortex, lungs,
heart, liver and kidneys beyond the control values, in
spite of their different initial levels.

2. Application of RCEs leads to oppositely directed
changes in EIA a-1-PI, caused by alcohol: rise in all
the studied tissues, except kidneys, wherein the de-
crease is observed. Herewith if compared with the
control EIA a-1-PI increases only in lungs and liver,
i. e. in the sites of possible synthesis of this inhibitor.

3. The absence of stimulation of inhibitory potential
under RCEs at ADH in brain cortex and heart is in
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accordance with local reduction in EIA a-1-PI in the
control and can be stipulated with the fact that the
inhibitor does not enter from the synthesis sites.

The study of activity of elastases and EIA a-1-PI
at other regimens and types of cold effects in animals
with experimental models of pathological states is pers-
pective.

References

1. Anokhina I.P., Kamernitsky A.V., Stanishevskaya A.V. et al.
Experimental study of effect of new corticosteroid compound
on addiction to morphine, cocaine and alcohol at different stages
of dependence formation // Voprosy narkologii. — 2010. — N1. —
P. 41-47.

2. Babiychuk G.A., Babiychuk V.G., Mamontov V.V. Influence of
rhythmic extreme cold effects on indices of vegetative regu-
lation of cardiac rhythm and content of cytokines in blood serum
of aged people // Bukovinsky Medychnyy Visnyk. — 2009. —
Vol. 13, N4. — P. 17-20.

3. Babijchuk V.G. Quantitative estimation of antigen-specific cells
in human blood after rhythmic cold effects // Problems of Cryo-
biology. — 2009. — Vol. 19, N2. — P. 143-153.

4. Baranov A.Yu., Kidalov V.N. Treatment with cold. Cryome-
dicine. — St.—Petersburg, 1999. — 272 p.

5. Belova L.A. Biochemistry of processes of inflammation and
joint lesion. Role of neutrophils // Biokhimiya. — 1997. — Vol. 62,
N6. — P. 659-669.

6. Bulda V.I., Korsunska O.E. Chronic consumption of alcohol
and increased arterial pressure // Vnutrishnya Meditsyna. —
2008. — N3. - P. 67-69.

7. Dosenko V.Ye. Determination of different forms of elastase in
aorta at experimental artheriosclerosis// Lab. Diagnostika. —
1998. — N1. - P. 24.

8. Ershova O.V. Effect of rhythmic craniocerebral hypothermia
on neurohumoral mechanisms of regulation of reproductive
system cyclic processes: Author's Abstract of Cand. Med.
Sciences. — Kharkov, 2008. — 20 p.

9. Lomakin I.I. Substantiation of medical cooling methods in
therapy of chronic alcoholism // Problems of Cryobiology. —
2008. — Vol. 18, N3. — P. 383-385.

10.Lomakin I.1., Lutsenko D.G., Marchenko V.S., Marchenko L.M.
Functional angioarchitecture of brain at low temperature effect
under conditions of experimental model of chronic alcoholism //
Svit Meditsyny ta Biologii. — 2009. — N3, Part 1. — P. 99-105.

11.Marchenko V.S., Babiychuk V.G. Cardioregulatory function
of blood brain barrier under resonance hypothermia // Problems
of Cryobiology. — 2001. — N4. — P. 17-29.

12.Marchenko L.N., Babiychuk G.A., Marchenko V.S. et al. On
the mechanisms of regulation of blood brain barrier permeability
of the cooled brain // Problems of Cryobiology. — 1995. — N4. —
P. 10-19.

13.Menshutina M.A. Comparative estimation of reactivity of
vessels as form of dysfunction of endothelium in patients with
atherosclerosis and chronic kidney disease // Nefrologiya. —
2004. — Vol. 8, N3. — P. 56-61.

14.Moskvichev V.G., Tsygankov B.D., Volokhova R.Yu., Vert-
kin A.L. Gender specific aspects of alcohol-stipulated somatic
diseases // Trudnyi Patsyent (Archive). — 2006. — N9. — P. 57-62.

15.Samokhina L.M., Babiychuk G.A., Poznakhareva I.A., Samo-
khin A.A. Proteinase-proteinase inhibitor system in rats of
different age // Proc. of Scientific Conference devoted to the
100" Anniversary of Academician N.I. Bulankin (January 16—
17, 2001). — Kharkov, 2001. — P. 154-155.

16.Samokhina L.M. Effect of rhythmic cold exposures in activity
of certain enzymes in aged rats with stimulated hypertension //
Problems of Cryobiology. — 2003. — N1. — P. 20-25.

problems
of cryobiology

Vol. 22, 2012, Ne1



19.Cydakoe K.B. HoBble aKUeHTbl KIacCU4eCcKon KoHuenuuu
ctpecca // Bron. akcnepum. 6uon. meg. — 1997. — Ne2. — C. 124—
130.

20.Mam. YkpaiHu Ne45068 MINK GO1N33/48, A61B19/02. Habip
ANA BU3HAYEHHS aKTUBHOCTI eHAoTenianbHoi enacTtasu B Gio-
norivyHux piguHax / J1.M.CamoxiHa, H.A.MakcumoBa. 3asiBrneHo
23.04.2001. Ony6n. 15.03.2002. Bion. Ne3.

21.Bradford M.M. A rapid and sensitive method for the quantitation
of microgram quantities of protein utilizing the principle of pro-
tein-dye binding // Anal. Biochem. — 1976. — Vol. 72, Issue 1-2. —
P. 248-254.

22.Biggar W.D., Bohn D., Kent G. Neutrophil circulation and
release from bone marrow during hypothermia // Infection and
Immunity. — 1983. — Vol. 40, Ne2. — P. 708-712.

23.Cho Y., Jang Y.Y, Han E.S., Lee C.S. The inhibitory effect of
ambroxol on hypochlorous acid-induced tissue damage and
respiratory burst of phagocytic cells // Eur. J. Pharmacol. —
1999. — Vol. 383, Ne1. — P. 83-91.

24.Fuchs F.D., Chambless L.E., Whelton P.K. et al. Alcohol
consumption and the incidence of hypertension: The athero-
sclerosis risk in communities study // Hypertension. — 2001. —
Vol. 37, Ne5. — P. 1242.

25.Goericke S.L., Parohl N., Albert J. et al. Elastase-induce
aneurysm in Swine: proof of feasibility in a first case. A technical
note // Interventional neuroradiology. — 2009. — Vol. 15, Ne4. —
P. 413-416.

26.Hennig T., Mogensen C., Kirsch J. et al. Shear stress induces
the release of an endothelial elastase: role in integrin a(v)B(3)-
mediated FGF-2 release // J. Vasc. Res. — 2011. — Vol. 48,
Ne6. — P. 453-464.

27.Hwang T.L., Wang C.C., Kuo Y.H. et al. The hederagenin
saponin SMG-1 is a natural FMLP receptor inhibitor that sup-
presses human neutrophil activation // Biochem. Pharmacol. —
2010. — Vol. 80, Ne8. — P. 1190-1200.

28.Kira S., Daa T., Kashima K. et al. Mild hypothermia reduces
expression of intercellular adhesion molecule-1 (ICAM-1) and
the accumulation of neutrophils after acid—induced lung injury
in the rat // Acta Anaesthesiol. Scand. — 2005. — Vol. 49, Ne3. —
P. 351-359.

29.Le Deist .F, Menasche P., Kucharski C. et al. Hypothermia
during cardiopulmonary bypass delays but does not prevent
neutrophil-endothelial cell adhesion. A clinical study // Circu-
lation. — 1995. — Vol. 92, Ne9. — P. 354-358.

30.Chello M., Mastroroberto P, Romano R. et al. Complement
and neutrophil activation during cardiopulmonary bypass. A
randomized comparison of hypothermic and normothermic
Circulation // Eur. J. Cardiothor. Surg. — 1997. — Vol. 11, Ne1. —
P. 162-168.

31.Nuzhnyi V.P,, Ugriumov A..l, Beliaeva N.Y. et al. Morphofunc-
tional examination of the heart in rats with the alcohol with-
drawal syndrome // Cor. Vasa. — 1989. — Vol. 31, Ne5. — P. 402—
410.

32.Stout R.D., Suttles J. Functional plasticity of macrophages:
reversible adaptation to changing microenvironments //
J. Leukoc. Biol. — 2004. — Vol. 76, Ne3. — P. 509-513.

33. Theres H., Ulrich P.,, Torsten G. Shear stress induced integrin
V3 activation is dependent on the activity of an endothelian
elastase // Acta Physiologica. — 2009. — Vol. 197, Suppl. 675. —
P. 208.

34.Tong S., Neboori H.J., Tran E.D., Schmid-Schonbein G.W.
Constitutive expression and enzymatic cleavage of ICAM-1 in
the spontaneously hypertensive rat // J. Vasc. Res. — 2011. —
Vol. 48, Ne5. — P. 386-396.

35.Yamada E., Hazama F., Kataoka H. Elastase-like enzyme in
the aorta of spontaneously hypertensive rats // Virchows Arch.
B. Cell. Pathol. Incl. Mol. Pathol. — 1983. — Vol. 44, Ne2. — P. 241—
245,

36.Wang G.J., Deng H.Y., Maier C.M. et al. Mild hypothermia
reduces ICAM-1 expression, neutrophil infiltration and microglia/

KpuoGMOROrIM

T.22,2012, Ne1

17.Samokhina L.M., Lomako V.V. Elastases at alcohol-dependent
hypertension in rats of different gender // Visnyk Problem Biolo-
gii ta Meditsyny. — 2011. — Issue 1. — P. 165-169.

18.Samokhina L.M., Lomako V. V., Shilo A.V. Elastases at artificial
hypometabolic state in rats// Problems of Cryobiology. — 2008. —
Vol. 18, N4. — P. 557-560.

19.Sudakov K.V. New accents of classic concept of stress //
Bul. Experim. Biol. Med. — 1997 — N2. — P. 124-130.

20.Patent of Ukraine N45068 IPC GO1N33/48, A61B19/02. Kit
for determining activity of endothelial elastase in biological fluids/
L.M. Samokhina, N.A. Maksimova. Appl. 23.04.2001. Publ.
15.03.2002. Bul. N3.

21.Bradford M.M. A rapid and sensitive method for the quantitation
of microgram quantities of protein utilizing the principle of pro-
tein-dye binding // Anal. Biochem. — 1976. — Vol. 72, Issue 1-2. —
P. 248-254.

22.Biggar W.D., Bohn D., Kent G. Neutrophil circulation and
release from bone marrow during hypothermia // Infection and
Immunity. — 1983. — Vol. 40, N2. — P. 708-712.

23.Cho Y., Jang Y.Y, Han E.S., Lee C.S. The inhibitory effect of
ambroxol on hypochlorous acid-induced tissue damage and
respiratory burst of phagocytic cells // Eur. J. Pharmacol. —
1999. — Vol. 383, N1. — P. 83-91.

24.Fuchs F.D., Chambless L.E., Whelton P.K. et al. Alcohol
consumption and the incidence of hypertension: The athero-
sclerosis risk in communities study // Hypertension. — 2001. —
Vol. 37, N5. — P. 1242,

25.Goericke S.L., Parohl N., Albert J. et al. Elastase-induce
aneurysm in Swine: proof of feasibility in a first case. A technical
note // Interventional neuroradiology. — 2009. — Vol. 15, N4. —
P. 413-416.

26.Hennig T., Mogensen C., Kirsch J. et al. Shear stress induces
the release of an endothelial elastase: role in integrin a(v)B(3)-
mediated FGF-2 release // J. Vasc. Res. —2011. — Vol. 48, N6. —
P. 453-464.

27.Hwang T.L., Wang C.C., Kuo Y.H. et al. The hederagenin
saponin SMG-1 is a natural FMLP receptor inhibitor that sup-
presses human neutrophil activation // Biochem. Pharmacol. —
2010. — Vol. 80, N8. — P. 1190-1200.

28. Kira S., Daa T., Kashima K. et al. Mild hypothermia reduces
expression of intercellular adhesion molecule-1 (ICAM-1) and
the accumulation of neutrophils after acid—induced lung injury
in the rat // Acta Anaesthesiol. Scand. — 2005. — Vol. 49, N3. —
P. 351-359.

29.Le Deist .F, Menasche P., Kucharski C. et al. Hypothermia
during cardiopulmonary bypass delays but does not prevent
neutrophil-endothelial cell adhesion. A clinical study // Circu-
lation. — 1995. — Vol. 92, N9. — P. 354-358.

30.Chello M., Mastroroberto P., Romano R. et al. Complement
and neutrophil activation during cardiopulmonary bypass. A
randomized comparison of hypothermic and normothermic
Circulation // Eur. J. Cardiothor. Surg. — 1997. — Vol. 11, N1. —
P. 162—-168.

31.Nuzhnyi V.P., Ugriumov A..I, Beliaeva N.Y. et al. Morphofunc-
tional examination of the heart in rats with the alcohol with-
drawal syndrome // Cor. Vasa. — 1989. — Vol. 31, N5. — P. 402—410.

32.Stout R.D., Suttles J. Functional plasticity of macrophages:
reversible adaptation to changing microenvironments //
J. Leukoc. Biol. — 2004. — Vol. 76, N3. — P. 509-513.

33.Theres H., Ulrich P, Torsten G. Shear stress induced integrin
V3 activation is dependent on the activity of an endothelian
elastase // Acta Physiologica. — 2009. — Vol. 197, Suppl. 675. —
P. 208.

34.Tong S., Neboori H.J., Tran E.D., Schmid-Schonbein G.W.
Constitutive expression and enzymatic cleavage of ICAM-1 in
the spontaneously hypertensive rat // J. Vasc. Res. — 2011. —
Vol. 48, N5. — P. 386-396.

35.Yamada E., Hazama F., Kataoka H. Elastase-like enzyme in
the aorta of spontaneously hypertensive rats // Virchows Arch.

problems
of cryobiology

Vol. 22, 2012, Ne1



monocyte accumulation following experimental stroke // Neuro-
science. — 2002. — Vol. 114, Ne4. — P. 1081-1090.

37.Wenisch Ch., Narzt E., Sessler D.I. et al. Mild intraoperative
hypothermia reduces production of reactive oxygen inter-
mediates by polymorphonuclear leukocytes // Anesth. Analg. —
1996. — Vol. 82, Ne4. — P. 810-816.

Hocmynuna 18.10.2011

KpuoGMOROrIM

T.22,2012, Ne1

B. Cell. Pathol. Incl. Mol. Pathol. — 1983. — Vol. 44, N2. — P. 241—
245.

36.Wang G.J., Deng H.Y., Maier C.M. et al. Mild hypothermia
reduces ICAM-1 expression, neutrophil infiltration and microglia/
monocyte accumulation following experimental stroke // Neuro-
science. — 2002. — Vol. 114, N4. — P. 1081-1090.

37.Wenisch Ch., Narzt E., Sessler D.I. et al. Mild intraoperative
hypothermia reduces production of reactive oxygen interme-
diates by polymorphonuclear leukocytes // Anesth. Analg. —
1996. — Vol. 82, N4. — P. 810-816.

Accepted 18.10.2011

problems
of cryobiology

Vol. 22, 2012, Ne1



