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IIpoTUBOBOCHAIUTEIbHOE U AHAJbIreTUYECKOE IeCTBUE
WHTUOUTOPA UHAYIIUPYEMOU CHHTa3bl OKCHUIA a30Ta
B 9KCIIEpUMeEHTe
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AHHOTAIIUA

BBepgenue. Okcusazora UrpaeT KIIOUYEBYIO POJIb B PAa3BUTHUU BOCIIaJIEHHA. B ¢BA3U ¢ 3TUM IIePCIEKTUBHO CO3/IaHUe
JIEKapCTBEHHOTI'O CPE/ICTBA, CHIKAIOIIET0 IIPOAYKIINIO OKCH/Ia a30Ta B 04Yare BOCIIaJIeHUA.

IT e 1 5 . M3yuuTh B 9KCIIEPUMEHTE IIPOTHBOBOCIATIUTEIBHOE U AHAIBTETHYECKOE JIeHCTBIe HHTUOUTOPA HHAYIIUPYEMOH
CHHTa3bl OKCH/IA a30Ta IPOU3BOAHOTO aMuHOTyaHuAnHa (mudp — LIS-M).

MaTtepuans u MerTo b . CoeguHenue LIS-M B 1% BOJAHOM pacTBOpe NOJMBUHWIIUPPOJIW/I0OHA BBOAUIN
BHYTPUMBIIIIEYHO B ZI03aX 5, 10 U 20 MI/KT 150 KpbIcaM-caMIlaM JMHUU Sprague Dawley u 50 MblmaM-camIiiam JINHAH
CD-1 ¢ 3KCIepUMeHTAIbHBIMU MOZEJISIMU BOocHaeHus U 60i1u. JKUBOTHBIE TPYIIIBI CPDABHEHUS HOJIYJIaIN JUKIOMEHAK B
JI03€ 10 MT'/KT, 2KUBOTHBIE I'PYIIIBI KOHTPOJIA — 1% BOAHBIA PACTBOP MTOJIMBUHUJIIUPPOJII/IOHA B 9KBUBAJIEHTHOM 00'beMe.
OneHuBaiy BausaHue coequHenusa LIS-M Ha TeueHHe SKCIIEPUMEHTAIBHON [TaTOJIOTUH U €T0 aHAJIbIeTHYECKOe IIOTEHITH-
aJIbHOeE YJIbllepOTeHHOe JleficTBUe.

PesynbTarTshl . YKpblc-caMIOB TUHUH Sprague Dawley coeunenrie LIS-M yMeHbIIIaeT 0CTpoe SKCCYyZaTUBHOE BOC-
IajieHne, BhI3BAHHOE MH'bEKIMeN 1107 IJIAHTAPHBIN allOHEeBPO3 KappareHWHa, TUCTaMUHA WU CEPOTOHUHA, TOPMO3UT
nposidepanuio rpaHyIAINOHHON TKAHU U HKCCYZAIUI0 BOKPYT UMILIAHTHPOBAHHOTO IO/ KOXKY BaTHOTO TaMIIOHA, HE
OKa3bIBaeT YJIBIIEPOTEHHOTO JieHcTBUA. Y Mbliel-caMioB JuHuu CD-1 ociiabiisier 60IEBYI0 PEAKIUI0 U YBEJTMUHBAET
BpeMs JI0 ee HaCTyIJIeHUA.

3axnwueHue. CoeguHenue LIS-M B nuanasoHe /103 5—20 MI/KI' OKa3bIBaeT BbIPA’KEHHOE aHTUAKCCYZATUBHOE,
AQHTUIPOJIN(EPATHBHOE U AHATIBIETUYECKOE JIEHCTBYE, He YCTYIas IEHCTBUIO IUKI0(eHaKa B 7103€ 10 MT/KT, U He OKa3bl-
BAaeT YJIbI[€POTeHHOTO JIeHCTBUA.

Kaouessble cao8a: mpon3BOJHOE aMUHOTYaHUAUHA, HHAYIUpYyeMas hbopMa CHHTA3bl OKCH/IAa a30Ta, BOcHaJeHue, 60JIb,
VIIBIIEPOTEHHOE JIEHCTBHE.
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Anti-inflammatory and analgesic activity of an inducible NO
synthase inhibitor in an experiment
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ABSTRACT
Introduction. Nitric oxide plays a key role in the development of inflammation. In this regard, it is promising to
create a drug that reduces the production of nitric oxide in the focus of inflammation.
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Aim. To study experimentally the anti-inflammatory and analgesic effects of an inducible nitric oxide synthase inhibitor
of an aminoguanidine derivative (LIS-M).

Materials and methods. The compound LIS-M in 1% aqueous solution of polyvinylpyrrolidone was adminis-
tered intramuscularly at doses of 5, 10 and 20 mg/kg to 150 male Sprague Dawley rats and 50 male CD-1 mice with exper-
imental models of inflammation and pain. The animals of the comparison group received diclofenac at a dose of 10 mg/kg,
the animals of the control group received 1% aqueous solution of polyvinylpyrrolidone in an equivalent volume. The effect
of the LIS-M compound on the course of experimental pathology and its analgesic potential ulcerogenic effect were evalu-
ated.

Results. In male Sprague Dawley rats, the LIS-M compound reduces acute exudative inflammation caused by injec-
tion of carrageenan, histamine or serotonin in plantar aponeurosis, inhibits the proliferation of granulation tissue and
exudation around a cotton swab implanted under the skin, does not have an ulcerogenic effect. In male CD-1 mice, it weak-
ens the pain reaction and increases the time before it occurs.

Conclusion. The LIS-M compound at doses ranging from of 5 to 20 mg/kg has a pronounced antiexudative, antip-
roliferative and analgesic effect, not inferior to the action of diclofenac at a dose of 10 mg/kg, and does not have an ulcero-
genic effect.

Keywords: aminoguanidine derivative, inducible nitric oxide synthase, inflammation, pain, ulcerogenic action.
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BBEJEHUE

Oxcup azora (NO) yuacTByeT BO MHOTUX (PU3HO-
JIOTHYECKUX U TATOJIOTUYecKuX mporeccax. OH
obpasyeTcs B SHIOTEJINH COCYIOB B PEAKIUIX, KaTa-
JINBUPYEMBIX KOHCTUTYIIMOHAIBHBIM U HUHAYIIHPYe-
MbIM n3odepmentamu cuHTazsl NO [1]. Konerury-
nUOHAIbHBIE NO paciiupsier COCyZbl, YJIydIliaeT
KPOBOCHA0OKeHHEe OPTaHOB, TOPMO3HUT arperaiuio
TPOMOOITUTOB, OKa3bIBAET IIPOTHBOATEPOCKIIEPOTHU-
YeCcKoe U TaCTPOIIPOTEKTUBHOE JIEWCTBUE, YIACTBYET
B CMHANTHYeCKOU mepezade [2]. B ouare Bocmase-
Hus NO cuHTe3upyeTcs B O0IBIIIOM KOJIIMIECTBE IIO7
BJIMSTHUEM WHAYIIUPYEMOTO KaJIbI[MHHE3aBUCUMOTO
usodepmenTa cuuraspl NO (iNOS). Ero akrusaro-
pamu ciykat uHTepdepoH Y, HHTEPJIEHKUH-6, hak-
TOP HEKPO3a OITYXOJIH O, IUIIOIOJIMCAXapUIAbl baKTe-
puii [3]. NO akTuUBUpYeT CHHTE3 MPOBOCIIAJINTEIb-
HBIX [IUTOKIHOB, OKA3bIBAET IUTOTOKCHUYECKOE JIeHi-
CTBUE, YCHJIMBAET DKCCYJAIUI0 U TMPOTUdEpPAIHIO
COeIUHUTEIbHON TKAaHU [4].

Jisi JledeHMUsA BOCHAJIMTENIBHBIX 3a00JIeBaHUI
MIEPCIEKTUBHO CO3/IaHUE HECTEPOUIHOTO IIPOTHUBO-
BocmasiuTesibHoro cpexacrsa (HIIBC), cmocoGHOTO
yMeHbIIATh aKTUBHOCTh iNOS 6e3 BIuAHUA Ha ee
KOHCTUTYI[MOHANbHYI0 (opmy. IIpemmnosaraercs,
YTO TAaKOe CPEACTBO MOKET IOAABJIATH BOCIAJIU-
TeJIbHYI0 peakIuio 0e3 HeXKeJIaTeJbHOTO BIIMSHUSA
Ha CepAEeYHO-COCYAUCTYI0O CUCTEMY W YJIbIIEPOTEH-
HOTO JieficTBusA. Kak n3BeCTHO, OOJIBIITUHCTBO COBpE-
meHHbIX HIIBC He JIMIIEHBI 3THUX OMACHBIX 1TO60Y-
HbIX 3pdexToB [5]. B 000 «HHOBaImoHHbie dap-
MakoJsiorudeckre paspaborku» (Poccus, Tomck)
CHUHTe3UpOBaHO coeuHeHue LIS-M — npousBogHOe

INTRODUCTION

Nitric oxide (NO) is involved in many physiologi-
cal and pathological processes. It is formed in the
vascular endothelium in reactions catalyzed by con-
stitutive and inducible NO synthase isoforms [1].
Constitutive NO dilates blood vessels, improves
blood supply to organs, inhibits platelet aggregation,
has anti-atherosclerotic and gastroprotective effects,
participates in synaptic transmission [2]. In the focus
of inflammation, large amount of NO is synthesized
under the influence of calcium-independent induc-
ible NO synthase (iNOS) isoform. Its activators are
interferon vy, interleukin-6, tumor necrosis factor-
alpha, lipopolysaccharides of bacteria [3]. NO acti-
vates the synthesis of pro-inflammatory cytokines,
has a cytotoxic effect, enhances exudation and prolif-
eration of connective tissue [4].

For the treatment of inflammatory diseases, the
creation of a nonsteroidal anti-inflammatory drug
(NSAID), capable of reducing the activity of iNOS
without affecting its constitutional form, is promis-
ing. It is assumed that such a remedy can suppress
the inflammatory reaction without adverse effects on
the cardiovascular system and ulcerogenic action. As
it is known, most modern NSAIDs are not free from
these dangerous side effects [5]. A compound LIS-M,
a derivative of the selective iNOS inhibitor amino-
guanidine, was synthesized in Innovative Pharmaco-
logical Research, LLC (Tomsk, Russia). The selective
action of LIS-M on iNOS is provided by the radical of
nitrophenyl aminoindole [6]. In previous experi-
ments, the iNOS concentration was measured by the
enzyme immunoassay (Cloud-Clone Corp. Kit, USA)
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ceJIeKTUBHOrO HHTHOUTOpa iNOS aMUHOTYyaHUTUHA.
CenextuBHoe gericrBue LIS-M ua iNOS obGecrnieuu-
BaeT paJuKad HUTpPopeHWIaMHUHOWHAOMA [6].
B paHee TpOBEJIEHHBIX 3KCIIEPUMEHTAX HMMYHO-
dbepmenTubim Metoziom (Habop Cloud-Clone Corp.,
CIIIA) usmepstu KoHIeHTparuo iNOS u pagrome-
TpuueckuMm MetogoM (Habop Cayman Chemical
Company, CIITA) — aKTUBHOCTb KOHCTHTYI[OHAIb-
HbIX popMm depmenta. Coequnenne LIS-M nHrn6um-
poBasto ToJsibko iNOS [7].

IEJIDb NCCJIEJOBAHUA

V3yuuTh B SKCIIEPUMEHTE BJIMSHUE WHTUOUTOPA
iNOS 1mpou3BOHOTO aMHUHOTYaHHUIMHA Ha BOCIIaJIe-
HUe U 60JTb.

MATEPUAJIBI 1 METO/IbI

[TpomnsBogHoe amuHoryanuyinaa LIS-M npezcras-
ssier coboit ({[3-(4-HUTpOdEHNTAMIHO))UHI0I-2-1JT]
MeTHJIEH ;aMUHO )TyaHU/ITHHA METaHCYIbGOHAT (puc. 1).
Cpenpsas netanbHas fo3a LD LIS-M nipur BHYTPHMBI-
IIIEYHOM BBE/IEHUU COCTaBJIAET JUIA KPBIC-CAMIIOB
382.6 MT/KT, 77151 MBIIIIEH-CaMITOB — 200 MT/KT.

OKCIEPUMEHTHI IIPOBOJWIIN B HCIHBITATEIBHOM
neaTpe OO0 «HHOBAIMOHHBIE (papMaKOJIOTHYE-
ckue paszpaborku» (000 «Mdap) HA 150 KpbICax-
camuax jquHuu Sprague Dawley maccoii Tena 230—
250 T ¥ 50 MbImax-camiax guHun CD-1 maccoit
Tesia 25—27 r. JKUBOTHBIX MOJIyYaId U3 OTAETEHU
CBOOOJHBIX OT ATOTeHHOU MHUKPOQMJIOPHI 1abopa-
TOpHBIX XUBOTHBIX OO0 «Udap», comepxanu B
CTAHJIAPTHBIX IJIACTUKOBBIX KJIETKAaX MO 6 KPBIC U
10 MbIed mpu Temunepartype 18—-26 °C, oTHOCH-
TeJIbHOH BJIAXKHOCTHU BO3/yXa 45—65 %, BO3yX000-
MeHe 10—11 00b€MOB/Y U PETYIUPYEMOM CBETOBOM
pexume (12:12 ). McenemoBanue oq00peHo STHYe-
ckuMu kKomuteramMu CHOUPCKOTO TOCY/apCTBEH-
HOTO MEJUIIMHCKOTO YHHUBepcUTeTra (MIPOTOKOJ
N2 5591 ot 23.10.2017) 1 OO0 «Mpap» (mpoTokros
N2 31/2020 0T 04.02.2020), IPOBEIEHO B COOTBET-
CTBHUU C MOJIOKEHUAMU EBpomeiickoil KOHBEHITUU

and the activity of the constitutional forms of the
enzyme was measured by the radiometric method
(Cayman Chemical Company Kit, USA). The LIS-M
compound inhibited only iNOS [7].

AIM OF THE RESEARCH

To study the effect of an iNOS inhibitor of an
aminoguanidine derivative on inflammation and
pain experimentally.

MATERIALS AND METHODS

The aminoguanidine derivative LIS-M is
({[3-(4-nitrophenyl amino)indole-2-yl]Jmethylene}
amino)guanidine methanesulfonate (Fig. 1). The
average lethal dose (LD50) of LIS-M with intramus-
cular administration is 382.6 mg/kg for male rats,
200 mg/kg for male mice.

The experiments were carried out in the testing
center of Innovative Pharmacology Research, LLC
(IPhar, LLC) on 150 male Sprague Dawley rats
weighing 230-250 g and 50 male CD-1 mice weigh-
ing 25—27 g. The animals were obtained from the
Department of specific pathogen free (SPF) labora-
tory animals of IPhar, LLC, kept in standard plas-
tic cages (6 rats and 10 mice per cage) at a tem-
perature of 18—26°C, relative humidity of 45-65%,
air exchange of 10—11 volumes/h and adjustable
light mode (12:12 h). The study was approved by
the ethical committees of the Siberian State Medi-
cal University (Protocol No. 5591 of 23.10.2017)
and IPhar, LLC (Protocol No. 31/2020 of
04.02.2020), conducted in accordance with the
provisions of the European Convention for the
Protection of Laboratory Animals (Strasbourg,
1986) and in compliance with the principles and
the Rules of Good Laboratory Practice (GOST
33044-2014, Order of the Ministry of Health of
Russia dated 01.04.2016 No. 199n).

Rats and mice were intramuscularly injected with
the compound LIS-M at doses of 5, 10 and 20 mg/kg
in 1% aqueous solution of polyvinylpyrrolidone or

H
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Puc. 1. CrpykrypHasa popmysna LIS-M
Fig. 1. LIS-M structural formula

108

Journal homepage: http://jsms.ngmu.ru



Motov V.S. et al. / Journal of Siberian Medical Sciences Vol. 6, No. 1 (2022)

10 3ammuTe Jab0paTOPHBIX KUBOTHBIX (CTpachypr,
1986) U ¢ coOJIOZIeHNEeM IPUHITUIIOB U IPABHUII
Hazexkanied JsabopatopHoii mpaktuku (I'OCT
33044-2014, npuka3d Munsapasa Poccuu ot
01.04.2016 N2 199H).

Kppicam 1 MblllIaM BHYTPUMBIIIIEYHO BBOJIMIIH B
1% BOJTHOM pacTBOPE MOJIUBUHIITUPPOIHIOHA COe-
nuHeHne LIS-M B 103ax 5, 10 ¥ 20 MT'/KT WJIU IIpena-
par cpaBHenus aukiaodenak (Sandoz, 'epmanus) B
no3e 10 mr/kr [8]. KoHTposIbHBIE JKUBOTHBIE TIOJTY-
JaTu 1% BOJTHBIA PACTBOP MOJTUBUHWIITUPPOTU0HA
B DKBUBAJIEHTHOM O0BEME.

s OIeHKW BJIMSHWS BeEIIeCTB HAa pa3HbIe
BUJIBl OCTPOTO HKCCYZATUBHOT'O BOCIIAJIEHUS Uepes
0.5 4 TI0cJie OTHOKPATHON BHYTPUMBIIIIEYHOU UH'B-
exruu coequHenus LIS-M wiu nuknodenaka mo
IUTAHTAapHBIN alIOHEBPO3 3a/[HE KOHEYHOCTH KPBIC
BBOAWIU KappareHuH (20 Mr/mj), THCTaMUH
(20 mr/mur) unu cepoToHHH (0.1 MT'/MJI) B BOTHBIX
pacrBopax (Bce Sigma-Aldrich, CIIIA). B apyryio
KOHEYHOCTh BBOJWJIM W30TOHUYECKUU PACTBOP
HATpUsA XJIOpHUAA B TOM Ke oObeMe. Bemmuuny
OTeKa OIEHWBAJIM NPHU IOMOIIYU IIJIETH3MOMETpa
(Ugo Basile, Utanus) kak pasHUIy MeXAy oObe-
MaMH 33THUX KOHEUHOCTEH uepes 4 U IOcJie BBe-
JIeHUSI KappareHnHa WK Yepes 0.5 9 IocJIe BBeje-
HUS TUCTAMUHA M CEPOTOHUHA [9, 10].

s MoZieTMpOBaHUS XPOHUYECKOTO Ipostude-
PaTHUBHOTO BOCIIAJIEHUs KPbICAM II0] JIETKUM Hap-
K030M ceBOGJIypAHOM B aCENTUUYECKUX YCJIOBUAX
UMIDIAaHTAPOBAJIN IO/ KOXKY CIIHUHBI JIBA CTEPUJIb-
HBIX BATHBIX TaMIIOHA MacCOd 10 MT KaKJIbIH.
B TeueHme 7 CyT 1 pa3 B CYTKH BHYTPHUMBIIIEUHO
BBOAMJIMN coeauHeHwe LIS-M B go3ax 5, 10,
20 MTI/KT Wi TUKI0deHaK B 103€e 10 Mr/kr. Ha 8-¢
CYTKHU TIOCJIE OIEepAIuU >KUBOTHBIX BBIBOJMJIN U3
SKCIEPUMEHTA B KaMepe, MOCTEIeHHO 3aIoIHse-
MOU YTJIEKHCIIBIM Ta30M, M3BJIEKAJIU TaMIIOHBI C
oOpa3oBaBIIeicsl BOKPYI HHUX TPAHYJIAIMOHHOMN
TKaHbBIO, B3BEIINBAJIM, BHICYIINBAIN B TEPMOCTATE
JI0 TIOCTOSIHHOW MAacChl M IIOBTOPHO B3BEINTUBAJIU.
[MponudepaTUBHYIO PeaKIHI0 OIEHUBAIN IO pa3-
HHIle MEeX/Iy MAacCOU BBICYIIEHHOU I'DAHyJIEMbI U
HCXOTHOU Maccod TaMIIOHA, YKCCY/IATUBHYIO — IO
pa3HUIle MeXJly MacCOd ChIPON M BBICYIIIEHHOU
rpaHysiem [10].

AnasipreTuueckuit 3¢ @eKT OEHUBAIN Y MbIIITEN
[0 BJIUAHUIO HA COKPAIIEHWS OPIONIHBIX MBIIIII]
(«xopum»), BRI3BAaHHBIE BHYTPUOPIOIIMHHON NHBEK-
nued 0.75% pacTBopa YKCyCHOU KHCJIOTHI B 00beMe
0.1 MJI/10 T Macchl TeJia JKUBOTHOTO. 3a 8 4 10 UHB-
eKIIUU Pa3IpaKUTEJIsI BBOJAWIN OJJHOKPATHO BHY-
TpUMBIIIeYHO BelllecTBO LIS-M wmum jgukiodeHax.
B TeueHme mMOC/IENYIONUX 15 MUH JJIsT KaXKIOTO

the comparison drug diclofenac (Sandoz, Germany)
at a dose of 10 mg/kg [8]. Control animals received
1% aqueous solution of polyvinylpyrrolidone in an
equivalent volume.

To assess the effect of substances on various
types of acute exudative inflammation, 0.5 h after a
single intramuscular injection of the compound
LIS-M or diclofenac, carrageenan (20 mg/ml), his-
tamine (20 mg/ml) or serotonin (0.1 mg/ml) in
aqueous solution (all Sigma-Aldrich, USA) were
administered under plantar aponeurosis of the hind
limb of rats. Normal saline was injected into the
other limb in the same volume. The volume of
edema was assessed using a plethysmometer (Ugo
Basile, Italy) as the difference between the volumes
of the hind limbs 4 h after the administration of car-
rageenan or 0.5 h after the injection of histamine
and serotonin [9, 10].

To simulate chronic proliferative inflammation,
two sterile cotton swabs each weighing 10 mg were
aseptically implanted under the skin of the back of
rats under light anesthesia with sevoflurane. For
7 days, the LIS-M compound was administered
intramuscularly once a day at doses of 5, 10, 20
mg/kg or diclofenac at a dose of 10 mg/kg. On the
8th day after the operation, the animals were sacri-
ficed in a chamber gradually filled with carbon
dioxide; swabs with granulation tissue were
removed, weighed, dried in a thermostat to a con-
stant mass and re-weighed. The proliferative reac-
tion was evaluated by the difference between the
mass of the dried granuloma and the initial mass of
the swab, the exudative reaction was evaluated by
the difference between the mass of the raw and
dried granulomas [10].

The analgesic effect was evaluated in mice by the
effect on abdominal muscle contractions (writhing
test) caused by intraperitoneal injection of 0.75%
acetic acid solution in a volume of 0.1 ml/10 g of ani-
mal body weight. LIS-M or diclofenac was adminis-
tered once intramuscularly 8 h before the injection of
the irritant. During the next 15 min, the number of
cramps was counted for each animal and the time
before the first cramp was recorded [10].

To study the potential ulcerogenic effect, the com-
pound LIS-M (5, 10, 20 mg/kg) or diclofenac
(10 mg/kg) was administered intramuscularly to rats
4 times with an interval of 24 h. Three hours after the
last administration, the animals were sacrificed in an
atmosphere of carbon dioxide. The gastric mucosa
was examined using a stereoscopic microscope
(Observation Devices, LLC, Russia) at magnification
x10, the degree of mucosal lesion was assessed on a
four-point scale [10].
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JKHBOTHOTO IIOJICIUTHIBAIN YUCJIO «KOPUEH » U PETH-
CTpUPOBJIM BpeMs JI0 HACTyIUIEHUS NEPBOU
«kopumu» [10].

1 mccieoBaHus MOTEHIIUAIBHOTO YJIBIIEPO-
TeHHOro jeicTBusA coemuHenue LIS-M (5, 10,
20 Mr/kr) win gukiaodeHak (10 Mr/Kr) BBOIUIA
KpbICAaM BHYTPUMBIIIIEYHO 4 pasa C HHTEPBAJIOM
24 4. Yepes 3 4 IOCJIE TIOCJIEHETO BBE/IEHUS YKUBOT-
HBIX BBIBOAWIN U3 BKCIIepUMeHTa B atMocdepe
YTJIEKUCIIOro raza. Cau3ucTyio 000JIOUKY JKeTyaKa
WCCJIEZIOBAJIA C IIOMOIIBI0 CTEPEOCKOIIMYECKOTO
mukpockona (OO0 «Hab6uogaTeapHble TpUOOPHI»,
Poccust) pu yBeJTMUEHUH X 10, CTEIIEHb TOPAKEHUSI
CITU3UCTOH OOOJIOUKHM OIEHWBAJIU II0 YEThIPEX-
Oa/IbHOM IIKasIe [10].

HopwmanpHOCTD pacmpesiesieHus TaHHBIX OIE€HU-
BaJIM ¢ nomo1nbko kpurepusa Hlanupo — Yuska. Ycera-
HOBJIEHO HOPMAaJIbHOE pacIpe/iesieHre TAaHHBIX, II03-
TOMY JIOCTOBEPHOCTH Pa3Iuuuil (p < 0.05) MEXIy
TPYIIIAMH OIPENESJIA C IOMOIIBI0 {-KpUTEPUS
Crhlo/ieHTA.

PE3YJIBTATDBI 1 OBCY2KJIEHUWE

Kapparenus, rucTaMuH U CEDOTOHUH BBI3BIBAIU
OTeK KOHEYHOCTH KphIC. [loc/ie MHBEKIINHU Kappare-
HUHA 00bEM BOCHAJIEHHON KOHEYHOCTH BO3pACTas
Ha 88 %, 1oj1 BIUSAHUEM THCTaMHUHA — Ha 41 %, cepo-
TOHUHA — Ha 84 % (Tabu1. 1). [IpoU3BOAHOE AMUHOTY-
anugauHa LIS-M B mo3ax 5, 10 ¥ 20 MTI/KT IOC/e
OTHOKPATHOHW BHYTPHUMBIIIIEYHON UHBEKIINU CTATH-

The normality of the data distribution was
assessed using the Shapiro-Wilk test. The normal
distribution of data was established, so significance
of the difference (p < 0.05) between the groups was
determined using Student’s t test.

RESULTS AND DISCUSSION

Carrageenan, histamine and serotonin caused
edema of the rats’ limbs. After injection of carra-
geenan, the volume of the inflamed limb increased
by 88%, after histamine injection — by 41%, after
serotonin injection — by 84% (Table 1). The deriva-
tive of aminoguanidine LIS-M at doses of 5, 10 and
20 mg/kg after a single intramuscular injection sta-
tistically significantly decreased the edema of the
rats’ limb: in the experiment with carrageenan by 30,
58 and 67% respectively, with administration of his-
tamine — by 44, 52 and 71%, serotonin — by 23, 25
and 29 %. Diclofenac at a dose of 10 mg/kg reduced
the exudative reaction by 62%. When carrageenan
and histamine were administered, the LIS-M com-
pound showed the greatest antiexudative effect at a
dose of 20 mg/kg, when carrageenan was injected, it
was 15% more pronounced than that of diclofenac at
a dose of 10 mg/kg (p < 0.05); in experiments with
histamine and serotonin administration, the effects
of these substances were comparable. The severity of
serotonin-induced edema was significantly greater
than with the action of other inflammatory agents,
and the anti-inflammatory effect of LIS-M and diclof-

Ta6uuna 1. [IpoTUBOBOCTIATTUTEIFHOE JEHCTBHE IIPOU3BOHOTO aMuHOTyaHuinHa LIS-M B 103aX 5, 10 ¥ 20 MT'/KT U
nukIodeHaka B 103e 10 MI'/KT Ha MOJIEJISIX OCTPOTO 9KCCYAATUBHOTO BOCTIAIEHUS

Table 1. Anti-inflammatory effect of the aminoguanidine derivative LIS-M at doses of 5, 10 and 20 mg/kg and diclofenac
at a dose of 10 mg/kg on models of acute exudative inflammation

YciaoBusa gaall')rl;;rei};ﬁ/ I'mcramuH / Histamine  Ceporonus / Serotonin
IKCIIEpUMEHTA

Expe?i_mental BeJIMUYMHA OTEKA, MJI %  BeJUYHUHA OTEKa, MJI %  BeJMYHHA OTeKa, MI %
conditions edema volume, ml edema volume, ml edema volume, ml

1% BOJIHBIN PaCTBOP 0.54 + 0.08 100 0.37 £ 0.01 100 0.90 + 0.04 100
IIOJIMBUHUWJIIIUPPOJIUI0OHA

(xoHTpOJIB)

1% polyvinylpyrrolidone

aqueous solution (control)

LIS-M, 5 mr/xr (mg/kg) 0.38 £ 0.06! 70  0.21 + 0.03! 56  0.70 £ 0.07" 77
LIS-M, 10 mr/xr (mg/kg) 0.23 + 0.03"2 42  0.18 £ 0.03" 48 0.68 + 0.05" 75
LIS-M, 20 mr/kr (mg/kg)  0.18 £ 0.02-234 33 0.10 £ 0.03%>3 29 0.64 + 0.07! 71
JuknodeHak, 10 MI/Kr 0.26 + 0.03%2 48 0.12 £ 0.03%23 32  0.67+ 0.07 74
Diclofenac, 10 mg/kg

IIpumedvanue. 3HAUMMblE OTJINYMSA IIOKa3aTeJeH: ' — 10 CPAaBHEHUIO C IIOKa3aTeJleM KOHTPOJIBHOW Ipymmsl (p < 0.05), 2 — 10

CpaBHEHUIO C IIOKa3aTesieM pu BBeeHuu LIS-M B 03e 5 Mr/kr (p < 0.05), 3 — 110 CpaBHEHUIO C IIOKa3aTesieM npu BBeeHuu LIS-M B 103e
10 Mr/kr (p < 0.05), 4 — 110 CPAaBHEHHUIO C [I0KA3aTeJIeM IIPU BBEJIEHUH IUKI0(eHaKa B /103€ 10 Mr/Kr (p < 0.05).

N o te. Significant differences in values: * — compared with the indicator of the control group (p < 0.05), > — compared with the indicator
for LIS-M administration at a dose of 5 mg/kg (p < 0.05), 3 — compared with the indicator for LIS-M administration at a dose of 10 mg/kg
(p < 0.05), + — compared with the indicator for diclofenac administration at a dose of 10 mg/kg (p < 0.05).
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CTHYECKU JIOCTOBEPHO OCIA0JIAIO OTEK KOHEUHOCTH
KpBIC: B DKCIIEDUMEHTE C KappareHWHOM COOTBET-
CTBEHHO Ha 30, 58 u 67 %, Ipu BBeJIEHUU TUCTa-
MUWHA — Ha 44, 52 1 71 %, CEpOTOHUHA — Ha 23, 25 U
29 %. JlukiiodeHak B 7103€ 10 MT/KI' YMEHBITIAJ SKC-
CYZIaTUBHYIO peakiuio Ha 62 %. IIpu BBeZieHNH Kap-
pareHuHa u rucramMuHa coepuHenue LIS-M nposs-
JISIJIO HAauOOJIBIINN aHTUIKCCYTATUBHBIN 3P deKT B
Jl03€ 20 MT/KT, IPU UHBEKIUH KappareHnHa OH ObLI
Ha 15 % OoJiee BBIpaKeH, UeM JIEHCTBUE JTUKIO(pe-
Haka B 7103€ 10 MT/KT (p < 0.05), B SKCIIEPUMEHTAX C
BBEJIEHHEM THUCTAMUHA M CEepOTOHHHA 3(h@EKTHI
STHUX BEIIECTB OBLIN COMIOCTABUMBI. BRIpaskeHHOCTH
OTeKa, BBI3BAHHOTO CEPOTOHMHOM, ObLIa 3HAYU-
TeJIbHO OOJIbllle, UeM IpU JAEHCTBUU JIPYTUX BOCIIA-
JIUTEJIBHBIX areHTOB, a IIPOTHBOBOCHAJIUTEIbHBIN
addexr LIS-M un nukiodeHaka okasayics ciabee.
Addextpr LIS-M B TecTe ¢ CEpOTOHUHOM HE 3aBH-
CeJTM OT ZI03bI, YTO OOYCJIOBJIEHO MEHBIIEH POJIBIO
NO npu gaHHOHN MOZIEIN BOCIIAJIEHHUS.
VMriaHTaIys BATHBIX TAMIIOHOB TIOJT KOXKY KPBI-
caM COIPOBOXKJAAIach 0Opa3zoBaHUEM BOKPYT HHX
HecrenupUIecKod HEMMMYHHOU rpaHyJieMbl. [Ipo-
U3BOJIHOEe aMuHOTryaHuauHa LIS-M B mo3e 5 Mr/Kr
He BJIUSUIO HAa TPOIUGEPANUI0 TPAHYJISAIIUOHHOMN
TKaHU U HKCCY/AIUIO, B 7103€ 10 MI/KI JJOCTOBEPHO
YMEHBIIAJI0 JKCCYAAIUI0, B JI03€ 20 MT/KI OcJa-
0510 BKccyzaluio U mposudepanuio He ciaabee
nukogeHaka B 03e 10 Mr/Kr (p < 0.05) (Tabur. 2).
YkcycHas kucaora B 0.75% BOJHOM PacTBOPE
IIpU BHYTPUOPIOIIMHHOM BBEJEHUN BbI3BAJA Y
MBbIIIIEH BUCIEPATBLHYI0 00Jb B BHJIE COKpAIlEHUH
Opromubix Mblm («kopun») [11]. CoemmHeHue
LIS-M B 103ax 5, 10 1 20 MTI'/KT YMEHBIIATIO KOTIJe-

enac was weaker. The effects of LIS-M in the sero-
tonin test were dose-independent, due to the lesser
role of NO in this model of inflammation.

Implantation of cotton swabs under the skin of
rats was accompanied by the formation of a non-spe-
cific non-immune granuloma around them. The
aminoguanidine derivative LIS-M at a dose of
5 mg/kg did not affect granulation tissue prolifera-
tion and exudation, at a dose of 10 mg/kg signifi-
cantly reduced exudation, at a dose of 20 mg/kg
reduced exudation and proliferation not less than
diclofenac at a dose of 10 mg/kg (p < 0.05) (Table 2).

Intraperitoneal injection of 0.75% aqueous solu-
tion of acetic acid caused visceral pain in mice in the
form of abdominal muscle contractions (writhing)
[11]. The LIS-M compound at doses of 5, 10 and
20 mg/kg reduced the number of cramps by 44, 50
and 81% respectively, when administered at a dose of
20 mg/kg, the time before the onset of the first cramp
was extended by 98%, when administered at doses of
5 and 10 mg/kg, it did not change. Diclofenac at a
dose of 10 mg/kg reduced the number of writhes by
63% and delayed the onset of the first one by 89%.
The average effective dose (ED, ) of LIS-M in this
test was 7 mg/kg (Table 3).

The LIS-M compound, when administered four
times intramuscularly to rats at doses of 5, 10 and
20 mg/kg, did not exert an ulcerogenic action
(o points). Diclofenac at a dose of 10 mg/kg caused
multiple lesions — pinpoint ulcers, erosions, multiple
hemorrhages (2.5 + 0.5 points).

NO is involved in the development of inflamma-
tion caused by carrageenan, histamine and sero-
tonin. Carrageenan binds to toll-like receptors and,

Tao6uuna 2. [IpoTHBOBOCIIAINTENIHHOE JIEUCTBHE TPOU3BOTHOTO aMuHOTyaHuAuHA LIS-M B 7103aX 5, 10 ¥ 20 MI/KT
u mukodeHaKa B /103€ 10 MI/KI Ha MOJIEJIU XPOHUYIECKOTO MTPOIUGEPATUBHOTO BOCIAIEHUS

Table 2. Anti-inflammatory effect of the aminoguanidine derivative LIS-M at doses of 5, 10 and 20 mg/kg

and diclofenac at a dose of 10 mg/kg on a model of chronic proliferative inflammation

YciaoBusa 3kciepuMeHTa
Experimental conditions

Macca skccymara, Mr
Mass of exudate, mg

Macca rpaHyJIAIHOHHOM TKAHU, MT
Granulation tissue mass, mg

1% BOIHBIN pacTBOP MOJTUBUHWINUPPOIHIOHA 83 + 8 19.1+ 1.5

(kOHTpPOJIB)

1% polyvinylpyrrolidone aqueous solution

(control)

LIS-M, 5 mr/xr (mg/kg) 82+4 18.8 + 1.4

LIS-M, 10 mr/xr (mg/kg) 75 + 52 18.0 £ 1.8

LIS-M, 20 mr/kr (mg/kg) 68 £ 442 14.0 + 1.1%23

JuxinodeHak, 10 Mr/Kr 60 + 4423 13.8 £ 1.5%23

Diclofenac, 10 mg/kg

IIpumeuanue. 3HAYUMBIE OTIMYHUSA [IOKA3ATEJIEH: ' — [0 CPAaBHEHHIO C IOKA3aTeJIeM KOHTPOJIBHOM rpyrisl (p < 0.05), 2 — 1o

CPaBHEHUIO C [T0Ka3aTesieM Ipu BBeieHuu LIS-M B fo3e 5 Mr/Kr (p < 0.05), 3 — 110 CpaBHEHUIO C TIOKa3aTesieM npu BBesieHuu LIS-M B 103e

10 mr/kr (p < 0.05).

N o te. Significant differences in values: ' — compared with the indicator of the control group (p < 0.05), 2 — with the indicator for LIS-M
administration at a dose of 5 mg/kg (p < 0.05), 3 — with the indicator for LIS-M administration at a dose of 10 mg/kg (p < 0.05).
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CTBO «KOpYeW» Ha 44, 50 U 81 % COOTBETCTBEHHO,
IIpY BBEJIEHUH B JI03€ 20 MT'/KT BpeMsI JI0 HACTYTLJIe-
HUS TEPBOU «KOpUM» YJIUHSIIOCh HA 98 %, mpu
BBEJIEHUH B 7I03aX 5 U 10 MT/KI — HE U3MEHSIOCH.
JlukimodeHak B 703e 10 MI/KI' YMEHbIAJI KOJIUYe-
CTBO «KOpuel» Ha 63 % U OTOJIBUTAJI HACTYILJIEHUE
mepBol «kopum» Ha 89 %. CpemHsas s3bdeKTuBHAS
J03a (9[[50) LIS-M B 3TOM TecTe cocTaBJisijia 7 MT/KI
(Tabi. 3).

Coenunenue LIS-M npu 4eTbIpeXKpaTHOM BHYTpPU-
MBIIIIEYHOM BBEJIEHUU KPHICAM B J103aX 5, 10 ¥ 20 MT'/KT
HE OKa3bIBAJIO YJIBIIEPOTEHHOTO IeHcTBYSA (O GasLIoB).
JluxitodeHak B 103€ 10 MTI/KT BbI3bIBAJT MHOYKECTBEH-
HbI€ [TOBPEK/IeHNs — TOUeUHbIE A3Bbl, 5PO3UH, MHOXKE-
CTBEHHBIE KPOBOUBIUAHUSA (2.5 + 0.5 6asia).

B pazBuTum BocaseHusi, BBI3BAHHOTO Kappare-
HUHOM, THUCTAMHUHOM U CEPOTOHUHOM, y4acCTBYeT
NO. KappareHuH cBSI3bIBA€TCS C TOJLI-ITOAO0OHBIMHU
PEeNenTopamMu U MPY yUaCTUH [IUTO30JIbHBIX KUHA3 1
sanepHoro dakropa kB aktuupyer iNOS c ycuiie-
nueMm cuure3a NO [12]. T'mcraMuH Kak aroHHCT
H -penenTopos aktusupyer ¢ocponunazy C, mpo-
JIYKITUIO TUAIAIITIINIEPOJia U UHO3UTOJI-3-ocdaTa.
BropuuHble MecceH/Kephl aKTHBHUPYIOT MPOTEUH-
KHWHa3y CB U AnepHbIN GakTop kB, 4TO cTaHOBUTCA
ctumysioMm kK wHAykuu iNOS u cuaTesy NO [13].
Ceporonun npu yyactuu 5-HT -penentopos moBbl-
IIaeT aKTHUBHOCTh WHAYKTOpoB iNOS — docdomau-
ma3bl A ¥ MUTOT€H-aKTUBUPYEMBIX IIPOTEMHKUHA3
[14]. Nurubuposanue iNOS c¢ momormipio LIS-M
yMmeHbiaet cuaTe3 NO, UTO CHIIKAET SKCCY/IAIHIO B
ouare BOCIIaJIEHUS.

OKcu/T a30Ta TaK)Ke OKa3bIBAET BIUSHUE HA TIPO-
mecc 0Opa3oBaHUS TPaHYJIEMBI BOKPYT WHEPTHOTO
WHOPOAHOTO Tesa. IIpenMyIlecTBEHHO aHTU3KCCY-

with the participation of cytosolic kinases and
nuclear factor-kB, activates iNOS, increasing syn-
thesis of NO [12]. Histamine as an H_ receptors
agonist activates phospholipase C, the production
of diacylglycerol and inositol-3-phosphate. Sec-
ondary messengers activate protein kinase C; and
nuclear factor-xB, which becomes a stimulus for
the iNOS induction and NO synthesis [13]. Sero-
tonin, with the participation of 5-HT, receptors,
upregulates the iNOS inductors — phospholipase A
and mitogen-activated protein kinases [14]. Inhibi-
tion of iNOS by LIS-M reduces the synthesis of NO,
which decreases exudation in the focus of inflam-
mation.

Nitric oxide also influences the formation of gran-
uloma around an inert foreign body. The predomi-
nantly antiexudative effect of the aminoguanidine
derivative LIS-M is due to the dose-dependent effect
of NO on the processes of granulation tissue prolif-
eration. In low concentrations, NO inhibits mitosis
and enhances fibroblast apoptosis [15], in high con-
centrations, it enhances fibrosis, promoting the pro-
duction of cytokines that control the synthesis of
growth factors and colony-stimulating factors
[16, 17].

The analgesic effect of the LIS-M compound is
due to iNOS inhibition and suppression of NO pro-
duction [11, 18]. NO sensitizes neurons conducting
pain signals, enhances glutamatergic synaptic trans-
mission and decreases the sensitivity of kappa-opi-
oid receptors to endogenous opioid peptides [18].

Thus, the selective iNOS inhibitor, the aminogua-
nidine derivative LIS-M, has an antiexudative and
antiproliferative effect without typical side effect of
NSAIDs — ulcerogenicity.

Tab6uuna 3. AHaJIbreTHYecKasi akTHBHOCTH IIPOU3BOTHOTO aMUHOTyaHuuHa LIS-M B /103ax 5, 10 ¥ 20 MI/KT

u aukao(eHaka B 703€ 10 MT/KT Ha MOJIETN TUIIEPAJITE3UH, BBI3BAHHON MHBEKITHEH YKCYCHOM KUCIOTBI

Table 3. Analgesic activity of the aminoguanidine derivative LIS-M at doses of 5, 10 and 20 mg/kg and diclofenac
at a dose of 10 mg/kg on a model of acetic acid-induced hyperalgesia

YcioBusA 3KCIEepUMEHTA
Experimental conditions

KoJsinmuecTBO «KOpUei»
Number of cramps

Bpems 10 HACTyILIEHUA IEPBO
KOPYH, MHUH

Time before the onset of the
first cramp, min

1% BOIHBIN pAacTBOP MOJTUBUHUJIITAPPOJIHIOHA 16 £ 4 4.4 £1.3

1% polyvinylpyrrolidone aqueous solution

LIS-M, 5 mr/xr (mg/kg) 9+ 2 4.4 1.2

LIS-M, 10 mr/xr (mg/kg) 8+3! 4.5+ 1.6

LIS-M, 20 mr/xr (mg/kg) 3+ 152 8.7+ 1.5

Juknodenak, 10 Mr/xr 6+ 2! 8.3 +1.4!

Diclofenac, 10 mg/kg

IIpumMeduaHnue. 3HAUNMbIE OTJIMUUS [IOKa3aTeJei: ' — [0 CPABHEHMIO C [IOKa3aresieM KOHTPOJIbHOM rpynmsl (p < 0.05), 2 — 1O

CPaBHEHUIO C [I0Ka3aTeJIeM Y JKUBOTHBIX, ITOJIyUaBIINX JUKI0(peHaK (p < 0.05).

N o te. Significant differences in values: * — compared with the indicator of the control group (p < 0.05), 2 — with the indicator in animals

treated with diclofenac administration (p < 0.05).
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JIATUBHOE JIEHCTBUE IIPOU3BOJIHOTO aMHHOTYaHU-
auHa LIS-M 00yc/IoBJIEHO 10303aBHCUMBIM BJIHSI-
HueM NO Ha nporeccs! nponudepanuy rpaHyJIanu-
OHHOU TKaHU. B masoi koHnentpanuu NO Topmo-
3UT MHUTO3bI U YCHJIMBAeT amnonto3 ¢Gudpob1acToB
[15], B BBICOKOM KOHIIEHTPAIINH yCUIUBaeT (pubpos,
CIIOCOOCTBYS IMPOAYKIIUHN ITUTOKUHOB, KOHTPOJIUPY-
IOIUX CUHTE3 (PAKTOPOB POCTA U KOJIOHUECTHUMYJIH-
pyromux dakTopos [16, 17].

AHajyipreTuueckoe BAUsSHHE coequHeHus LIS-M
obycstoBiieHo uHrubupoBanuem iNOS u TopmosKe-
HueM npoayknuu NO [11, 18]. NO ceHcuOUIn3upyeT
HEUPOHBI, TPOBOJIAIIME OOJIEBON CUTHAJI, YCUIUBAET
JIyTaMaTePTUUECKyl0 CHHAIITUYECKYIO Iepefauy U
ocJ1abJisieT YyBCTBUTETLHOCTD OITMOU/THBIX K-pelern-
TOPOB K 9H/IOTEHHBIM OIHMOWTHBIM ernTuaam [18].

Taxum o6pa3oM, ceseKTUBHBIN HHTHOUTOP iINOS,
npousBogHOe amuHoryaHuanHa LIS-M, okaswiBaer
AHTUOIKCCY/IATUBHOE U aHTUIIPOJIN(PEPATUBHOE JIeH-
ctBue 6e3 TunuyHOro nmob6ouyHoro adpdexra HIIBC —
VJIBIIEPOT€HHOTO BIUSTHUSA.

SAKJIIOYEHUNE

[IpoBeseHHOE HCCIEIOBAaHNUE TTO3BOJIAET CAENATh
CJIeZlyIOIHe BBIBOJBI:

1. Ha Mojtesi ocTporo skccyIaTUBHOTO BOCHaJIe-
HUsI, BBI3BAHHOTO WHBEKIMEN II07] IIAHTAPHBIA
anloOHeBPO3 KpbIC KappareHnHa, TUCTaMUHa U cepo-
TOHHWHA, IPOU3BOHOe aMUHOoryaHuanHa LIS-M nipu
OTHOKPATHOM BHYTPHUMBIIIIEYUHOM BBEJIEHUU B J103aX
5, 10 ¥ 20 MT/KT TIPOSIBJISIET BhIPA’KEHHOE aHTUIKC-
CyZaTUBHOE JielcTBUe. [IpOTHBOBOCHAIUTEILHOE
nmedictBue LIS-M B 7103e 20 MTI/KI COIIOCTAaBHMO C
a¢ddexToM TUKIodeHaKa B 103€ 10 MT/KT.

2. Ha mopjenu XpoHUUYECKOro MpoJudepaTus-
HOTO BocnasieHus coeguHeHue LIS-M npu BHyTpu-
MBIIIIEYHOM BBEJIEHUH B 7I03aX 5, 10 U 20 MI'/KT IIPO-
SIBJISIET 3HAUUTEIbHOE aHTUIKCCY/IATUBHOE U MeHee
BBIPa’KEHHOE aHTUIIPOJTH(hepaTUBHOE IECTBHE.

3. Ha w™openu octpoil BuclepasbHOU 60yn
aHaJIbreTudeckass aKTUBHOCTb coequHeHuss LIS-M
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CONCLUSION

The research allows us to draw the following con-
clusions:

1. In the rat model of acute exudative inflamma-
tion caused by subplantar injection of carrageenan,
histamine and serotonin, the aminoguanidine deriv-
ative LIS-M with a single intramuscular injection at
doses of 5, 10 and 20 mg/kg showed a pronounced
antiexudative effect. The anti-inflammatory effect of
LIS-M at a dose of 20 mg/kg is comparable to the
effect of diclofenac at a dose of 10 mg/kg.

2. In the model of chronic proliferative inflamma-
tion, the LIS-M compound, when administered
intramuscularly at doses of 5, 10 and 20 mg/kg,
exhibits a significant antiexudative and less pro-
nounced antiproliferative effect.

3. In the model of acute visceral pain, the analge-
sic activity of the LIS-M compound when adminis-
tered intramuscularly at doses of 5 and 10 mg/kg
is up there with the diclofenac, and at a dose of
20 mg/kg exceeds the effect of the latter.

4. The LIS-M compound is free from an ulcero-
genic effect when administered to rats fourfold intra-
muscularly at doses of 5, 10 and 20 mg/kg.
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pY BHYTPUMBIIIEYHOM BBEJEHUH B JI03aX 5 H
10 MI/KT BbIpajkeHa He cjabee IO CPaBHEHHIO C
JUKIo(pEeHakoM, B Ji03€ 20 MI/KI TPEBOCXOIUT
addexT qukiodeHaxa.

4. Coenunenue LIS-M He oka3bIBaeT YJIbIIEPO-
TEHHOTO JIEUCTBUs IPU YETHIPEXKPATHOM BHYTPH-
MBIIIIEYHOM BBEJIEHHH KpbIcaM B Jl03aX 5, 10 U
20 MTI/KT.

KoH@IuKT MHTEpEeCOB. ABTOPHI 3asIBJISIOT 00
OTCYTCTBUM KOH(MJINKTA UHTEPECOB.
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