





























3HaYMTENBHO — 3y6ua «T», 3a uckmoyenuem 3y6ia «Q», KOTOpBIii IpeTepIeBacT CHMKEHNE
aMILIHTYIbl, 0COOEHHO BBIPAKEHHOE K KOHILY HCIIBITAHMS (Puc. 16).

Hccrnenopanne Mexannsma neicTBUS KapaMoakTHBHOIO ATPHOINENTH/IA HA M3MEHEHHE
AKTHBHOCTH KJIIOYEBOTO PErYJISTOPA FEMOKOATY ILIIH.

Hccnenosauue sausuus AP-7 mo YCTaHOBJICHHIO (haKTa O NMPENSTCTBUM UM pasBUTHS
arperaiuMy TpoMOOUMTOB IIa3Mbl kpoBu Ha 40% IMKTOBAMM HEOGXOAMMOCTE H3yYEHHs
YHacTs 3TOro COCIMHEHUA B PErysluy MeTabou3Ma KIIOYeBOTo (akTopa reMoKoaryJisi-
uuu pakropa Xa. B 3T0M pakypce npeiacrasisiio uHTEpeC u3yyeHue AP-7 B MexaHuzMe
KaCkalHOro CBCPTHIBAHKA KPOBH HA OTBETCTBEHHOM €r0 3Talle; PEryJIALMI B3aUMOICHCTBHS
KIIFOYEBOr0 (h€pPMEHTA reMOKOAry IsiIHH, (akropa Xa (FXa) c ero HUHIMOMTOPOM, aHTHTPOM-
Gunom III (ATIID), ¢ nomonsio SDS-PAAG MMMyHO3JIeKTpodopesa [ Jesty Y., 1979].

Kak noxasann pesyibratsl anexTpodopeTnueckoro ananmsa B3aumoseiicreue FXa u
ATII xommiexkca noa neiicreuem AP-7 [IpH PA3JIMIHBIX yCIOBUSIX NperHKyOauuu (puc. 17),

o b GRS faatiad

Puc. 17 SDS-PAAG - snexrpodopes ¢pXa, AT III u AP-7

Jluaus 1: Monexynspubie Mapkeéper; nuHust 2 @ p(Xa); aunus 3: [Xa (1,5ug) + ATIII
(1,5ug)] 30°; JIunus 4 : {[Xa(1,5ug) + AP-7(8ug)] 30° + ATIII (1,5ug)} 30°; uums 5: {[Xa
(1,5ug) + AP-7(8ug) 30° + ATIII (1,5ug)]} 30°; Jlunus 6 {[AT 1II(1,5ug) + AP-7(8ug)] 30°
+ Xa(1,5ug)} 30°; Jlunus 7: {[AT III (1,5 ug) + AP-7 (8ug)] 30’ + Xa(l,5 ug)} 30°; JTuuus 8:
[Xa (1,5ug) + AT III (1,5ug) + AP-7 (8ug) 30°; Jlunus 9: [Xa(1,5ug) + AT III (1,5ug) + AP-
7(8ug)]; JIunms 10 AT III (1,5ug) 30'

OTMEYACTCs ero pasHOHanpaslieHHas Tpancdopmanus. Tak, Hanpumep, AP-7 CTHMYJIUPYET
obpasosanue FXa-ATIIl kommnekca, eciu NpeHHKYOupoBaH B cmecu ¢ FXa ATIIL, uro
OOBSACHAETCH COOTBETCTBEHHBIM yMEHBLICHMEM KAKIOTO M3 uHrpenuenTos. Ilpu
npeunkyGauuu AP-7 u ATIII Takxke oTmeuaercs CTHUMYJISIMS 00pa3oBaHMs KOMILIEKCA
FXa-ATIll, oauako, npu npeunky6ammu ¢ FXa nabmonaercs MHrUOMIMS TpaHChopMaLUU
OIMCAHHOTO npouecca. YckopeHue akTusHocTH AP-7 mpu sTom NPUBOIAUT K 00pa3oBaHHIO
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agnoro ATIIIM, HaruBHOTrO
opm FXa (Xao u XaB), 06pasoBaHuiO MOXU(HIMPOB
izl}gzo%)oimeum ATIII, cBoGomnoro FXa u mpoiyKTOB €ro NpoTeoJin3a, B TOM HUCIIC FXay

(puc. 18).
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Puc. 18 CooTHOmIEHHE rPyr 6eTa, anb(ha JeToBedeckoro pakropa Xa, anrurpombuna 111
[10/1 BO3JIEHCTBHEM aTpHONENTHAA 7.

y MO3BOJISAIOT
BririensnoxKeHHbIE pe3 JIBTATHI 3HeKTpOdJOpeTH‘{CCKHX “CCHCﬂOBaHHﬁ
cJienars 3aKJIIO4YCHHE ()6 3(1)(1) y"l - T ynﬂuﬂﬂ MCIaﬁOJ[HSMa Mapl(epa
€KTUBHOM aCTHH AP 7 B pc
T ry ATIII ay OBHE, CBSI3BIBAIOIIEM
144 xa.Ce HHTH! p M H p A
06[].[6 0 KOaryJisifMOHHOIr o l'l'yT I TO HHI 6“[() 0!
- BHEIIHUNA MEXaHU3MBI, OGT)CI[HH’“OHIHCC” Ha CTaauu
066 CHCTEMBI BHyTpCHH"ﬁ u
06pa3013al-lml X/Xa u IIpeLIHOJIO)KHTb 3Ha‘{"My]0 ero pOHB B MOHCK}‘MPHLIX MeXaHu3Max
CBCpTBIBaHPIﬂ KpOBH lIeMOHCTppr]OIHle HAJIMYUE HOBOI'O aHBTepHaTHBHOIO I]y”([
3
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BobiBoabl

Y3 npecep/uii ¥ YIIKOBOIO PernoHa Cepiilia CBUHEH BbLIC/CHbI 7 Kap/IMOaKTHBHAIX
[eIITHAOB: FOMOTEHHOCTh MCKOMBIX MENTHAOB MOATBEpXKIcHa Meromom BIXKX,
SIMP u Macc-CrieKTpajbHOro aHauu3a.

ViccieioBabl MaKpOMOJIEKYJIsIpHbIE CBOWCTBa coenunennii ¢ Mr, menee 50 K/a.
BriepBbIe yCTAaHOBJICH AMHOKUCIOTHBIH COCTaB O/IHOTO M3 aTPHONENTHIIOB - AP-7 na
OCHOBE MOM(ULMPOBAHHSI AMHHOKUCIIOT (pEHMTM30THOLUAHATOM.

BriepBble NIPOBECH SAEPHO-MArHUTHBIN aHAJIM3 UCCIICIYEMBIX 7-1 aTpUOTIENITUIIOB.
Onpenenena crpykrypa AP-7 co cieayiomeh aMMHOKHMCIIOTHOM Moc/ien0BaTelb-
HOCTBIO — Phe-Val-Pro-Ala-Met-Gly-lle-Arg-Pro.

BriepBbi€ MOJIYYEH CUHTETHYECKHIl aHaIor AP-7 u ycTaHOBJIEHA I10JIHASI TOMOJIOTHS
C HATHUBHBIM TIENTUIOM.

BiiepBhle M3y4eHO ACHCTBHE 7-MU NENTHIOB HA H3MEHCHHE KOMIOHEHTOB OKI" u
HEHpOHHBIX CHTHAIOB COJMTApHOIO SAPAa MPOIOJrOBATOr0 MO3ra M BLIABJICHSI
ONpe/ICJICHHBIC Pa3/IMiKs MEXKIY HUMH.

BhisBieHo yuyactue AP-7 B MeXaHH3ME KACKaJHOIO CBEPTBIBAHWA KPOBHM Ha
OTBETCTBEHHOM €ro Tarne — Pery/siuy B3aUMOICHCTBUS KIIOYEBOr0 (pepMeHTa re-
Mokoarysimy, dakropa Xa ¢ ero HHMOUTOPOM, antutpombunom III. Dkenepu-
MEHTAIHHO MOKA3aHO HATMYHE HOBOTO IyTH MeTabonu3ma pXa
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Quihywa Gne Uwaytih

Tunqh upwnhg wlgunnwd llhhumpuﬂmﬂ;mh wljunhy mmppnu)hu{mhqhhpb
hmnntgtlmbpmﬂgmhhg}mhml punipughpp

vuoenenhU”

suigmguyhtt punkp’ htunnphhwdhlu, fiupupinkp, wyupnpryuyhl phm][alh
upnhnwljnhy Uhwgnipntubikp, wnphnykupnhnbkp, fikpntu h wlnpynepnil,
h\InLhthhllmmemphq, AP-7-h uhtiphinhl whwng, upnwtinpuyh
hjwinn pyoatiibp:

Ujuntathynu U Quynyuith Ynnuhg tunnyphl hunfwljupgh hm]mhmqnpb[;uiip
1hntphte thnjukg opqutthqunud hunyhtadhyugh Yupquu|npiiw {,
Yywphnyuuyniyup htnunwgh wwhuyuinfwh Ukhtthquh dwuple qnl][mp]m :
nibkgnn ulunnllhpmgnumhpn: Unpninghwjuils L Ykhuwph hm;llfl
hhmmqnmmp]mhhhpnq hurununny kg tiujawupntph upumuﬂlu.lhhh thé ;1
pohotiipnud  opquithquh hnghtundhlut huynn b jwpquudnpon v iy dr;‘(
uhipkqp b wpwquinnuip wpub ubg: [k Upunyhnbywith b wohu. lllinq l;]l
hugnuibwptpus  upnh uhwwhnuyht jupquidnphy hunfwjwpgp qu‘:u
dmbpuqiht nuunufimuppnudp - puwn Enipjutt wunnuwuprw h\uhr}bumgmqm u]m
hwpghl, phk huswhupt £ tupuwupuntph ynnuhg uhlipliqud b wpnwqul

kpp punypen:

ulhu{l?r?:]l:ll &I;Ilflmullltaxﬁlph yunuljp uptnwbinpuyhtt hutwlupgh &nthlgbnm:l
wiinpympju npubinpiui wnuppkp umulhllmh‘?ipb ulpuindwdp pulguml;ll E\:\l{\ {1\
wuybghphynipjunlp odwfwd junqh upwah twutnupnbph whulmbrlmll:I P v L!E
Jupnhnulwnhy L[bmgmp]m.hhhpb whgunnnidp, f ;:nplllu [_\l;
llmnmglly.lbpm:bmhllgpnhm[ plunipugpnudi L Uguunnwipp wpphujub £ p 11112 §
wwhwhgl] Ukpnnuiljui pupdp Uninkgnul:  2ningklt ulmmpl;lomr;cl;}l_l (1)10
wunuguw hwdwp yhpunyt & punuibipuyhlt $hpnphiph Yuuljun (XM-300, 4 ;
XM-50): Munnpuunntutiph wppmpjul huljnnnipjniup pmeImhmgqtth k pup {11
mpr}]mhunlhmmmmb htnnty ppnﬂunnnqpmi’phm]h Upgngm):  Uadp mpglglgxn
YJuquh npnpuwb hunfwp oquuugnpdyli kb Epduiyul r}hqpmqmgbm]bh .
Ubpnytitipp: Mupquiputiky b unnphnykupnhniiphg kYD mﬂbhmw‘luglh h\émg IE
npp Ukp Ynnuhg ulm]dminulpnimphh wiwin]ky £ AP-7: Ugh Juquwd k htwn h] hL
whtwppniibphg puppupuiht, wpoihl, utphntht, hqnkghty, itlulllithbé
wqutiht, Juihb, qihghtt: Ujtnthtnl tnpuquyhl uhuptqh uhgngny uplipkqyty
AP-7-h uhlipinnhly whwngp:

Oiml;gnpb?lléL ki hnmuuh I:thlmpmtpbqhnlnqhmuum uUnnbukp, nItxlrillill:gnulI1
npubnpyt] B EUG-h pmqmqpun[muhpb (DG, ‘BT lbmhn]\mqa]?l; D
Epyupuynt mntnh unjnwp ynphqh ukjpntiikph wnukughuukp, hr‘;pg
htwpun|npoipynii t phdknky Junnwpky Uhghuyynijuuyhtt htntpuybitiph
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Upduljugpuijmb JEpnidnipynil, npny b npnoyly kb jpntughtt winhynipjul
wpghjuliwb b gpgnuwb qquih  wwpphpmpmuubpp: Pnpnp  np
wwnphnybwwnhnutph  qipp  Wjwpugpjuws  hunimpymittiph  hhnwgnndwb
wpynibpmd pupdp wppniiwybnmpinit gpubnpk) £ AP-7 whwwhnp, nph
uhuplnhl whuyngp inyluybu odnfws £ hunlwfwl hunynipjniitkpny:

Uunwgjws wjjwjutph wpyniipmd withpuwdbpn b bnkp wupqupwik; AP-7
yhuunhgh ntpp  wpuit dwjupplut - jueugught o dGuwthquh
yunnwujuwbwnnt hoynd. hkunnwugnijjughugh Ejuljknughtt $Epdbun X(pXa)
qopénuh b gpu wpgjwyhy  hwhwpepnupht II-h  (ATII) thojuowqnbgmpiut
Jupqunpiwt  gnpénud SDS-PAAG  huntbwlbijnpudnpliqgh  oqunipjuup:
Unwugquws njjujubpp Jyuymd &u munwdbwuhpynn  gqnpdpipugnid AP-7
whynhnh  wpynibudin - dwebwlgmppot dwehl Ephynt hwdwywpgbph
wptnupht b bkppht Ukfowthquutpmud X/Xa-h wnwgwgdwh thnyynud:

Unugjwd thnpdwpwpuljwb njjujubpp poyp b wwhu iqpuijugibing, np
htnwqnunynn Yupghnwlnhy wyhuynhnibpp, wewbdiwwbu gputlg uhlplnhl
wlwinqubpp, wnnkiughw) htwpudnpopmnit nbklt hhlp hwinhuwbum  dh
owpp uptnwbinpuiht hhjwunnipnitbph poiddwt tyywnwyny tnp ppuylunhy
dhgnguliph vpwljuwh hwdwp:
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Chailyan Gor Samvel

Structural and Functional Characteristics of Biologically Active Atriopeptides
of Pig Heart

Keywords: hemodynamic regulation, cardioactive compounds, atriopeptides,
neuronal activity, immunoelectrophoresis, AP-7 synthetic analogue, cardiovascular
diseases.

Resume

Discovery of cardiac endocrine system by academician A.A.Galoyan changed
the understanding of hemodynamic regulation in the organism and the mechanism
of cardiovascular homeostasis maintenance. Morphological and biochemical studies
allowed defining a fact of the synthesis in contractile cells of atria myocardium and
the peptides released to blood, which control and regulate hemodynamic in the
organism. Discovery and further intense study of the peptide regulatory system of
heart carried out by Srapionyan R.M. and coworkers, appeared to be in essence an
answer to the question about the role of the peptide nature synthesized and
released by atria.

From the point of view of the above mentioned issue, our goal of primary
importance was the isolation, purification, structural and functional characteristics of
cardioactive compounds of peptide nature from atria and auricular region of pig
heart, which possess exceptionally high specificity in reference to different aspects
of functional activity of cardio-vascular system.

The studied issue is rather than actual, being complicated and requesting high
quality platform in methodology. There were used a cascade of membrane filters
(XM-300, XM-100, XM-50), and high-performance liquid chromatography of various
systems allowing to control the purity level of the preparations. For determination of
the amino acid composition there was used a modification of amino acids by
phenylisothiocyanate. The estimation of amino acid sequence was done by steps in
an Edman degradation method and NMR-analyzis, which resulted in defining the
structure of one of the atriopeptides, conditionally named AP-7. The obtained data
evidenced about the presence of AP-7 in the following amino acids: phenylalanine,
proline, methionine, isoleucine, arginine, alanine, valine and glycine. The following
step was the obtaining of the synthetic analogue of AP-7 by solid-phase synthesis
method.

There were used reliable electrophysiological models revealing changes of
ECG components (P, Q, S, R, T) and the neurons of medulla oblongata solitary
nuclei potentials, which allowed selecting neurons and making a statistical analysis
of interpulse intervals in experiments, thus, defining significant periods of inhibition
and stimulation of neuronal activity.
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At comparative study of the above described properties of all the seven
atriopeptides, it is worth {o pay attention to high activity of AP-7, hence, its synthetic
analogue possessed the identical and similar peculiarities. G

The obtained experimental data suggested necessity of AP-7 study in the ;
mechanism of cascade blood coagulation on its crucial stage — regulation of the
interaction of the hemocoagulation key enzyme (X(fXa) with its inhibitor antithrombin
Il (AT Ill) using SDS-PAAG immunoelectrophoresns Based on these data it was
resumed about the effective participation of AP-7 in the regulation of the studied
process on the binding level of ‘both systems: inner and outer mechanisms on the
stage of X/Xa formation. It is supposed the significant role of AP-7 in molecular
mechanisms of blood coagulation.

The experimental results obtained allow concluding that the studied
cardioactive peptides, particularly their synthetic analogues, possess potential
capability to serve the basis for elaboration of new therapeutlc remedies for the
treatment of a number of cardiovascular diseases.
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