Hay4Ho-npakT14ecKuii XypHar ISSN 2307-9266
Scientific and Practical Journal e-ISSN 2413-2241

OAPMALNA U
2016 | Tom/Volume IV @APMAKO”OFVIH

N2 6 PHARMACY AND PHARMACOLOGY

O630pbi, NeKLUM OpraHusauua 1 5SKOHOMMKa
Reviews, Lectures dapmaueBTUYECKOro gena
— Organization and Economy
dapmakorHo3us, 6oTaHMKa of Pharmacy
Pharmacognosy, Botany —

f— DKOHOMMKA U MeHePKMEHT
dapmauieBTUYECKaA TEXHONOIUA MeAULVHbI

n 6uoTtexHonorun Economy and Management
Pharmaceutical Technology of Medicine

and Biotechnology —

— dapmaueBTMYECKOE OOGpasoBaHMe
(dapMmaLieBTMYeCKas Pharmaceutical Education

N TOKCUKOJNOrnyeckaa Xumua —

Pharmaceutical and Toxicological Kpatkue coobuieHus
Chemistry Brief Reports

— ]

®apmakonorusa n KnuHnyeckas Aunckyccum, peLieHsuum, iobuneu,
dapmakonorus Hay4Hble LWKOJIbl, UCTOPUA
Pharmacology and Clinical $apmaumm n papmakonorum
Pharmacology Discussions, Referee Reports,
— Anniversaries, Schools
MH$opMaLMOHHbIe TEXHONOIK of Thought, History

B papmauum of Pharmacy and

Information Technologies in Pharmacy Pharmacology

www.pmedpharm.ru s www.pharmpharm.ru




DAPMAIIUA U DAPMAKOJIOI'USA
HayuHo-npakTrueckuii )xypHai
[TepuoguaaOCTE 6 HOMEPOB B TOJT
6 Hos1I0pb-1exkadpn 2016

CeugerensctBo peructpamuu CMU: TTU Ne ®C77-67428 ot 13.10.2016 1.

I'naBHbIi peraxkTop
Ilerpos B.U.

akazemuk PAH, noktop MequuuHckux Hayk, npodeccop, . Bonrorpazn, Poccus

3amMecTHTEIH IJIABHOTO peaaKkTopa

Anxuenko B.JL.
Konosanos /I.A.
Penakumonuslii coBet
Bagep U.

Benuesa M.H.
Hapxesnu U.A.
Tropenkos 1.H.

JIOKTOp METMLMHCKUX HayK, L. [Iaturopck, Poccus
JIOKTOp (hapMareBTHUSCKUX HayK, mpodeccop, I. [Iaruropek, Poccus

PhD, npodeccop, 1. Bapmiaga, [Tonbia

IIOKTOp (papMarieBTHIEeCKUX Hayk, mpodeccop, ©. baky, Azepbaiimkan

JIOKTOp (hapMaleBTHUECKUX HayK, rpodeccop, I. Cankr-IlerepOypr, Poccus
uiieH-kopp. PAH, nokTop MemuimHCKUX Hayk, npodeccop, I. Bonrorpan, Poccus

PenakumonHasi kosjierus

Aiipo N.H.
Bybenunkosa B.H.
Boponkos A.B.
I'annuesa JI.M.
T'anan B.B.
3undukapos W.H.
Kayxosa 1.E.
Kypkun B.A.
Jlazapsa J1.C.
Mupomanuenko 10.B.
Oranecsn O.T.
O3zepoB A.A.
[etpos A.1O.
[oropensrii B.E.
[Torpednsx A.B.
ITomosa O.U.
Caxkansa E.W.
Crenanosa D.0.
CricyesB b.b.
Xamxkuena 3./1.
Xanugeposu P.A.
UYepnuxos M.B.
[IeBuenko A.M.

TIOKTOp (hapMareBTHUECKUX HayK, mpodeccop, T. [Iaruropek, Poccus
JIOKTOp (hapMalleBTHUECKUX HayK, rpodeccop, I. Kypek, Poccns
JIOKTOp MEJULIMHCKUX Hayk, T. [Tsturopck, Poccus

JIOKTOpP (hapMarieBTHUEeCKUX Hayk, T. Bonrorpan, Poccust

IIOKTOp (papMareBTHUECKUX HayK, mpodeccop, T. [IaTuropck
mpodeccop PAH, nokrop dapmareBTryeckux Hayk, T. MockBa, Poccus
JIOKTOp (hapMaleBTHUECKUX HayK, podeccop, I. Cankr-IlerepOypr, Poccust
JIOKTOp (hapMarieBTHUECKUX Hayk, nmpodeccop, I. Camapa, Poccus
TIOKTOp (papMareBTHUECKUX HayK, mpodeccop, T. [Iaruropek, Poccus
JIOKTOp (hapMaleBTHUECKUX HayK, rpodeccop, I. Cankr-IlerepOypr, Poccus
JIOKTOp (hapMalieBTHUECKUX HayK, rpodeccop, I. [Isturopck, Poccust
JIOKTOp XUMUYECKUX HayK, mpodeccop, . Bonrorpan, Poccus

IIOKTOp (papManeBTHUECKAX HayK, mpodeccop, I. ExarepunOypr, Poccus
JIOKTOp OMOJIOrnYecKuX Hayk, mpogeccop, I. [Tsarturopek, Pocens
JIOKTOp XUMHUYECKHX HayK, I. [Isaturopck, Poccns

JIOKTOp (hapMareBTHUECKUX HayK, nmpodeccop, I. [Tsturopek, Poccus
IIOKTOp (papMarieBTHUECKUX HayK, mpodeccop, T. Mocksa, Poccus
JIOKTOp (hapMalleBTHUECKUX HayK, rpodeccop, I. [Isturopck, Poccus
JIOKTOp (hapMaleBTUUECKUX HayK, I. Mocksa, Poccust

JIOKTOp (hapMareBTHUECKUX HayK, nmpodeccop, I. [Tsturopek, Poccus
TIOKTOp METUIIMHCKUX HayK, mpogdeccop, T. Mocksa, Poccus

JIOKTOp MEJUIMHCKNX HayK, T. [Tsaturopck, Poccus

JIOKTOp (hapMaleBTUUECKUX HayK, I. IIsturopck, Poccnst

OTBeTCTBEHHBIIi ceKpeTapb

Kopsnosa K.H.

KaHauaaT papMareBTHUCCKUX HayK, I. [Iaturopek, Pocens

Aopec pedaxyuu: 357532, e. [Iamueopck, np-m Kanununa, 11.

Iamuzopckuit meouko-ghapmayesmuueckuil UHCMUYN —

dunuan @®re0Y BO BoneI MY Munzopasa Poccuu

Teneghon: +7 (8793) 32-44-74.E-mail: pharmjournal@mail.ru
Obwvedunennsiii kamanoe. Ilpecca Poccuu. I'azemuol u scypranvt. Mnoexc 94183

®dopmar A4, Tupax 1000 k3.

Kypunaa «®apmanus u ¢papmakosaorus» BrjaiodeH B Poccuiickyio cucremy nutuposanus (PUHL),
B OTKPBITHIE peno3uTopuu HayyHoii nHgopmanun: Chemical Abstracts (CAS), Ulrich’s Periodicals Directory,
European Library, Google Scholar, Biefeld Academic Search Engine (BASE), Directory of Open Access Scholarly
Resources (ROAD), Research Bible, Open Archives Initiative, Academic Keys, HayuHnasi 2jiekTpoHHasi 6u01uoTeKa
«Kubepiiennnka», Becepoceniickuii MHCTUTYT HAy4YHOI U TexHu4eckoii nHpopmauuun PAH (BUHUTHN),
Hay4Hoe MH(popManuoHHoe npocTpancTBo Couuonert, Directory of Open Acess Journals (DOAJ), JournalTOCs,

University of CAMBRIDGE.

Omneuamano ¢ OO0 «Pexnamno-ungpopmayuonnoe acenmcemeo Ha Kaemuneooaxy
357500, Cmaspononvckuii kpaii, 2. [lamuzopck, yi. @espanvckas, 54

ISSN 2307-9266
e-ISSN 2413-2241

© ®I'bOY BO «Bonrorpanckuii rocy1apcTBEHHBIN
MeIULUMHCKUHN yHuBepcuteT» Munsnpasa Poccun, 2016

© Ilsaruropckuii MeauKo-papMaleBTUIECKH HHCTUTYT —
¢mman ®I'BOY BO BoarT'MY Munzapasa Poccun, 2016
©ABTOpHL, 2016



PHARMACY & PHARMACOLOGY
Scientific and practical journal
Periodicity is 6 issues a year
6 November-December 2016

The mass media registration certificate: [Tl Ne ®C77-67428 ot 13.10.2016

Editor-in-chief
V.I. Petrov

Academician RAS, Doctor of Science (Medicine), Professor, Volgograd, Russia

Deputy editors-in-chief

V.L. Adzhienko
D.A. Konovalov
Editorial Council
1. Wawer

M.N. Velieva

I.A. Narkevich
LN. Tyurenkov
Editorial Board
ILN. Airo

V.N. Bubenchikova
A.V. Voronkov
L.M. Ganicheva
V.V. Gatsan

IN. Zilfikarov
L.E. Kaukhova
V.A. Kurkin

D.S. Lazaryan

Yu.V. Miroshnichenko

E.T. Oganesyan
A.A. Ozerov
AY. Petrov

V.E. Pogorelyi
A.V. Pogrebnyak
O.1. Popova

E.I. Sakanyan
E.F. Stepanova
B.B. Sysuiev
Z.D. Hadzhieva
R.A. Khanfer’yan
M.V. Chernikov
A.M. Shevchenko
Executive Editor
K.N. Koryanova

Doctor of Science (Medicine), Pyatigorsk, Russia
Doctor of Science (Pharmacy), Professor, Pyatigorsk, Russia

Ph.D., Professor, Warsaw, Poland

Doctor of Science (Pharmacy), Professor, Baku, Azerbaijan

Doctor of Science (Pharmacy), Professor, Saint-Peterburg, Russia

Corresponding member of RAS, Doctor of Science (Medicine), Professor, Volgograd, Russia

Doctor of Science (Pharmacy), Professor, Pyatigorsk, Russia
Doctor of Science (Pharmacy), Professor, Kursk, Russia

Doctor of Science (Medicine), Pyatigorsk, Russia

Doctor of Science (Pharmacy), Volgograd, Russia

Doctor of Science (Pharmacy), Professor, Pyatigorsk, Russia
Professor of RAS, Doctor of Science (Pharmacy), Moscow, Russia
Doctor of Science (Pharmacy), Professor, Saint-Peterburg, Russia
Doctor of Science (Pharmacy), Professor, Samara, Russia

Doctor of Science (Pharmacy), Professor, Pyatigorsk, Russia
Doctor of Science (Pharmacy), Professor, Saint-Peterburg, Russia
Doctor of Science (Pharmacy), Professor, Pyatigorsk, Russia
Doctor of Science (Chemistry), Professor, Volgograd, Russia
Doctor of Science (Pharmacy), Professor, Yekaterinburg, Russia
Doctor of Science (Biology), Professor, Pyatigorsk, Russia
Doctor of Science (Chemistry), Pyatigorsk, Russia

Doctor of Science (Pharmacy), Professor, Pyatigorsk, Russia
Doctor of Science (Pharmacy), Professor, Moscow, Russia
Doctor of Science (Pharmacy), Professor, Pyatigorsk, Russia
Doctor of Science (Pharmacy), Moscow, Russia

Doctor of Science (Pharmacy), Professor, Pyatigorsk, Russia
Doctor of Science (Medicine), Professor, Moscow, Russia
Doctor of Science (Medicine), Pyatigorsk, Russia

Doctor of Science (Pharmacy), Pyatigorsk, Russia

Candidate of Pharmacy, Pyatigorsk, Russia
Editors office address: 357532, Pyatigorsk, Kalinina, 11.

Pyatigorsk Medical and Pharmaceutical Institute — branch of Volgograd State Medical University

Phone number: +7(8793) 32-44-74.E-mail: pharmjournal@mail.ru

Union catalogue. Russian Press/ Newspapers an journals. Code 94183

A4 size, 1000 issues circulation.

The journal «Pharmacy & Pharmacology» is included in the Russian citation database, in accessible repositories
of scientific information: Chemical Abstracts (CAS), Ulrich’s Periodicals Directory, European Library, Google Scholar,
Biefeld Academic Search Engine (BASE), Directory of Open Access Scholarly Resources (ROAD), Research Bible, Open
Archives Initiative, Academic Keys, scientific electronic library «Cyberleninka», Directory of Open Access Journals

(DOAJ), JournalTOCs, University of CAMBRIDGE.

Printed in open company “Advertising and information Agency on the Caucasian mineral waters”

ISSN 2307-9266

e-ISSN 2413-2241

357500, Stavropol region, Pyatigorsk, St. February, 54

© Volgograd State Medical University

of Russian Ministry of Health, 2016

© Pyatigorsk Medical and Pharmaceutical Institute —
branch of Volgograd State Medical University, 2016
©Authors, 2016



Pharmacy & Pharmacology V. 4 Ne 6, 2016

COJEPKXAHUE
CONTENS

0030pbI, JeKIUU
Reviews, Lectures

I.P. Umauyesa, @.K.Cepebpsnas

COBPEMEHHOE COCTOAHUE U3YUEHHOCTU
PACTEHUI1 POJA KOIIEEYHUK (HEDYSARUM

D.R. Imachuyeva, F.K. Serebryanaya

THE CURRENT STATE OF STUDY OF PLANTS
OF HEDYSARUM L.

L.) ®JIOPBI KABKASBA ......covieeeeeeeeceeeee e 4 FLORAE OF THE CAUCASUS....cooooieeiieieeeeeeens 4
dapMaKorHo3usi, 60TAHHKA
Pharmacognosy, botany
A.A. Kpyenaa A.A. Kruglaya
AMUWHOKUCJIOTHBIA COCTAB HEKOTOPBIX AMINOACID COMPOSITION OF SOME
HPEI[CTABHTEHEPI POOAINULA.......ccveeveeee 33 SPECIES FROM INULA GENUS.......coovvviiviiiinnnnn. 33
dapManeBTHYECKAsI TEXHOJIOTUs H OMOTEXHOJIOTHS
Pharmaceutical technology and biotechnology
C.A. Daznues, C.H. Amunos S.A. Fazliyev, S.N. Aminov
TEXHOJIOT' WA ITOJIYUEHM A THE TECHNOLOGY OF OBTAINING
T'EMOCTATHUYECKOTI'O T'EJIA «JIATOAEH» OF HEMOSTATIC GEL OF LAGODEN
HA OCHOBE KAPBOIIOJIA .....oooviiiieiieiieeeeees 44 ON THE BASE OF CARBOPOL .........cccoovvvvvereeenns 44
DapMaKoJIorus, KIMHAIeCcKas papMaKoJIorus
Pharmacology, clinical pharmacology
E.FO. Ilpyonukosa, I'H. [lopowun, HK. Kyouna, E. Yu. Prudnikova, G.N. Poroshin, N.K. Kudina,
U .B. JIneockun, E.B. Cazonosa, LV, Lyagoskin, E.V. Sazonova,
A.FO. Buwunescrkuu, C.I. Abbacosa A. Yu. Vishnevskiy, S.G. Abbasova
PABPABOTKA U BAJIMJALINS METOIA METHOD DEVELOPMENT AND VALIDATION
OLIEHKU CHELM®UYECKON FOR DETERMINATION
AHTUTEMOJIMTUYECKOU AKTUBHOCTHU OF ANTIHEMOLYTIC ACTIVITY
ITPEITAPATA DKVIIU3YMAB (COJIMPUC)............. 54 OF ECULIZUMAB (SOLIRIS) ....ccccvvvieeiieiieeieennenn 54

Opranuszanust 4 JKOHOMUKA (papMaLeBTHYECKOI0 JeJia
Organization and Economy of Pharmacy

U A. Kamunckas, U.H. Tiopenkog

AIMNWHUCTPATUBHO-OPITAHU3ALIMOHHBIE
ACTIEKTHBI ®YHKIIMOHNUPOBAHI A CUCTEMBI
JOCTYIIHOCTU HAPKOTUYECKHUX 1
I[ICUXOTPOITHBIX JIEKAPCTBEHHBIX
ITPEITAPATOB JJI1 HYKJAIOHINXCA

B HUX BOJIBHBIX

LA. Kaminskaya, I. N. Tyurenkov

ADMINISTRATIVE AND ORGANIZATIONAL
ASPECTS OF FUNCTIONING OF THE SYSTEM
OF AVAILABILITY NARCOTIC

AND PSYCHOTROPIC MEDICINAL
PREPARATIONS FOR PATIENTS



DOI: 10.19163/2307-9266-2016-4-6-4-32

Dapmayus u papmaronoeus T. 4 Ne 6, 2016

VIIK 582.736:581.4(479)

COBPEMEHHOE COCTOAHUE M3YYEHHOCTU PACTEHUWN POAA KOMEEYHUK
(HEDYSARUM L.) ®/10Pbl KABKA3A

L3J1.P. Hmauyesa, > ®.K.Cepeopanasn

I [lamueopckutl meouko-gapmayesmuyecKuti UHCMumynt —
Gunuan @®I'BOY BO Borel MY Munzopasa Poccuu, . [lamuzopck
? Dkonoeo-6omanuueckas cmanyus bBUH PAH, 2. I[lamuzopck
3 [lacecmanckutl 20cyoapcmeeHnviil MeOUyuHCKull ynueepcumem, 2. Maxaukana
E-mail: fatimasereb@yandex.ru, djakag01@gmail.com

THE CURRENT STATE OF STUDY OF PLANTS OF HEDYSARUM L.
FLORAE OF THE CAUCASUS

L3D.R. Imachuyeva, EK. Serebryanaya’”’

I Pyatigorsk Medical and Pharmaceutical Institute — branch of Volgograd State Medical
University of the Russian Ministry of Health, Pyatigorsk
? Ecological and botanic station BING RAHN, Pyatigorsk
3 Dagestan State Medical University
E-mail: fatimasereb@yandex.ru, djakag01@gmail.com

[peocmasneH 0630p 3K0020-60Ma-
HUYecKux ucciedosaHuli U cospemeHHoe
coCMosAHUe Uu3y4yeHHoCcmu 8udos pood
KoneeyHuk (Hedysarum L.) cemelicmea
6o6osble (Fabaceae), npouspacmaroujux
Ha Kaska3se. Ljenblo uccneoosaHusa 58usi-
ca 0630p UHpopmayuu, codepxaujelica
8 OMKpPbIMbIX UCMOYHUKAX 06 OCHOBHbIX
3K0/1020-60MaHu4eckux xapakmepucmu-
Kax, eeoepaghuyeckux munos apeana u
umoyeHomu4eckux munax 8udos pooa
KoneeyHuk, npouspacmarouwux Ha meppu-
mopuu Kagkaza. Mamepuanel u memo-
Obl. VlccnedosaHus npo8oousIUCH C UCNOJTb-
308dHUEeM  UHGOPMAUUOHHO-NOUCKOBbIX,
6ubuomeyHoix 6a3 OaHHbIX, NAMEHMHO20
NoucKa u peno3umopues Hay4yHou UH@op-
mayuu: elibrary, PubMed, ScholarGoogle,
Cyberleninca, Prb, BUHWUTY, COLWNOHET,
ReseachGate, Web of Sciences, SCOPUS,
RNMJ.RU, UlrichsWEB, EBSCO, Hay4Has 6u-
61uomeka bomaHu4Yecko2o uHcmumyma
PAH. Pesynemamel. Ha meppumopuu Kas-

4

The article presents an overview of
the ecological-botanical research and
the current state of knowledge of species
of the genus Hedysarum L. of the legume
family (Fabaceae) grown in the Caucasus.
The aim of the study was the review of the
information contained in open sources
about the basic ecological and Botanical
characteristics, geographic specie of habitat
and phytocoenotic specie of species of the
genus Hedysarum growing in the Caucasus.
Materials and methods. The study was
conducted using information retrieval
(PubMed, ScholarGoogle), library databases
(eLibrary, RGB, VINITI,
SOCIONET, ReseachGate, PubMed, Web of

Sciences, SCOPUS, RNMJ.RU, UlrichsWEB,

Cyberleninca,
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Ka3za poo KoneeuHuk (Hedysarum L.) cemeu-
cmea 6o6osvie (Fabaceae) npedcmasneH
16 sudamu, HeKomopsie U3 KoOmopbix ume-
rom 00CMAamoYyHO WUpPOKUU apeasn npous-
pacmadusa, npu >mom Opyaue umerom
Y3KO JI0KAJIbHbIU apeasna npouspacmaHus
U OMHOCAMCSA K SHOeMUYHbIM 8uoam. [ns
Kax0020 8UOA YKA3aHbl OCHOBHble MOp-
onozuyeckue NpU3HAKU, Makue Kak Xus-
HeHHas opma, ocobeHHoCMu cmpoeHusA
iucmees, coysemud u n100os. lpusedeHa
noopobHaAs 3K0/1020-humouyeHomu4eckas
xapakmepucmuka 8udos poda Koneeu-
HUK, hpou3pacmaioouwux Ha meppumopuu
Kaska3a. 3aknioueHue. [IposedeH aHanus
pe2UOHasbHbIX (Iop U npedcmassieHsl
Moposioeuyeckue npusHAKu 8udo0s, yKa-
3dHbl OCHOBHblE 3K0J1020-60MaHuyecKue
XapakmepucmuKu OaHHbIX 8UO08, A MAKXe
eeoepaguyeckue munsl apeana, gumoue-
Homu4eckue munel. [I[posedeH aHanu3 scex
8UO0B, OMHOCAWUXCA K NAMU CeKyuam,
npedcmasumesiu KOmopsix npouspacma-
tom 8 oukopacmyuem guoe Ha Kaskase.

Knioueesnie cnoea: KONneeyHUK,
Hedysarum, >konozo-6omaruyveckue xa-
pakmepucmuku, Kaska3

Beenenue. I3ydyenue crIpbeBBIX HCTOU-
HUKOB  PACTUTEJIbHOTO  MPOUCXOXKICHUS
JUI TIOMy4eHUsT OMOJIOTMYECKH aKTHUBHBIX
BEIIECTB, 00JIaJJa0INX BhIpAKEHHOU (ap-
MaKOJIOTUYECKOM aKTUBHOCTBIO, BBI3bIBA-
€T HECOMHEHHBI WHTEpEC IJisi pPa3BUTHUS
COBPEMEHHOM OTEYEeCTBEHHOW (hapMariii.
B pamkax npoBeneHHs 3K0JI0ro-00TaHuYe-
CKOTO MOHHUTOpPMHIA NEPCIEKTUBHBIX ChI-
preBbIX BUAOB (priopsl KaBkaza uHTepec Bbl-
3bIBAIOT IpencraBurenu pona Hedysarum.
B Hanm3emHBIX OpraHax u B KOpPHEBHUIIAX
KOIIEEYHUKOB HAKAINIMBAIOTCA KCAHTOHBI,
npeodaaalonM U3 KOTOPBIX SIBIISETCS
Manrudepus. M3 nureparypHBIX TaHHBIX
M3BECTHO, YTO MAaHTU(EPHH SBISETCS KCaH-
TOHOBBIM INIMKO3HU/I0M, BIIEPBbIE ObLI BbIJIE-
JIeH U3 Kopbl Mangifera indica L. cemeiicTBa

EBSCO, Scientific library of the Botanical
Institute of RAS) as well as the results of
our research. Results: the review study of
species of the genus Hedysarum L. of the
legume family (Fabaceae) grown in the
Caucasus. Conclusion: the results of the
analysis of regional floras, morphological
characteristics, the main ecological and
of these 16

botanical characteristics

species, the geographic specie of habitat,
phytocenotic specie are presented.

Key words: Hedysarum, ecological and
botanical characteristics, Caucasus.

Introduction: Studying of raw sourc-
es of a phytogenesis for receiving of bio-
logically active materials with expressed
pharmacological activity, attracts undoubt-
ed interest for development of the modern
domestic pharmaceutics. Within carrying
out ecological and botanical monitoring
of perspective raw species of flora of the
Caucasus interest is attracted by represen-
tatives of the genus Hedysarum. Xanthones
are accumulated in elevated bodies and in
rhizomes of Hedysarum, prevailing from
which is mangiferin. It is known from the
literary data that mangiferin is a xanthone
glycoside, it was for the first time allocated
from Mangifera indica L. bark of the family
Anacardiaceae [1, 2, 3, 4]. There were also
works in which Hedysarum L. where the au-
thors found mangiferin in an elevated part
of some specie of the following childbirth:
Iris L. families Fabaceae, Iris Iridaceae
families, Hypericum L. Guttiferae families,

5
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Anacardiaceae [1, 2, 3, 4]. Taxxke ObUIH
HalJIeHbl paboThI, B KOTOPBIX ObLT OOHApY-
KeH MaHTU(EpUH B HAJ3EMHOM 4YaCTH HEKO-
TOPBIX BUJOB cienyromux ponoB Komneeu-
Huk Hedysarum L. cemelictBa Fabaceae,
Upuc Iris L. cemeiictBa Iridaceae, 3Bepo-
oot Hypericum L. cemetlictBa Guttiferae,
l'opeuaBka Gentiana L. n Cepuus Swertia
L. cemeiictBa Gentianaceae [5, 6, 7, 8, 9].
Manrudepun o61agaeT BBICOKOH OuOIO-
TUYECKON aKTHMBHOCTBIO, YTO TPEIICTABIIS-
eT HMHTepec I MPaKTUYECKOW MeEeIUIIH-
Hbl. MHOTOUMCIICHHBIMU HCCIIEOBAHUSIMHU
YCTaHOBJIEHO, 4TO MaHTHU(depuH oOajgaer
POTHBOTYOCPKYJIE€3HBIM, TPOTHBOOITYXO-
JIEBBIM, TEMaTOMPOTEKTOPHBIM, aHTHUOMO-
TUYECKUM, IMMYHOCTUMYJIUPYIOIIUM, CTH-
MYJITHPYIOIIUM  [EHTPATBHYI0 HEPBHYIO
CUCTEMY U MPOSIBIISIET TNYPETUUYECKOE, JKEeJI-
YErOHHOE, THIOTIMKEMUYECKOe NIEHCTBHE,
a TakKXKe TPOTHBOBUPYCHBIM CBOWCTBOM,
Onmarozapsi ’TOMy CBOMCTBY U3 MaHTU(EpH-
Ha noiyyvaroT «Anmnuzapun» [10].

Heabio uccaenoBanus SBUICS 0030p
uH(pOpMaIIUU, COJEepKaIICHCs B OTKPBITHIX
UCTOYHUKAX 00 OCHOBHBIX SKOJOro-00Ta-
HUYCCKUX XapaKTePUCTHKaX, reorpadude-
CKHUX THIIOB apeayia U (PUTOLIEHOTHYECKUX
Tunax BUJIOB pona Komeeunuk, mpouspac-
Tarmux Ha Tepputopun Kaskasa.

Marepuaasl u wmeroabl. Hccneno-
BaHUsI TPOBOJWINCH C HCIIOJIb30BAHHEM
uH(popManmoHHo-1monuckoBbix  (PubMed,
ScholarGoogle), 6ubnnoreynsix 06a3 maH-
HeIX (eLibrary, Cyberleninca, PI'b, BUHU-
THU, COLIMOHET, ReseachGate, PubMed,
Web of Sciences, SCOPUS, RNMJ.RU,
UlrichsWEB, EBSCO, nayunas 6ubimore-
ka borannueckoro nucruryra uMm. B.JI. Ko-
mapoBa PAH).

Pe3yabrarsl u ux oocyxaenune. Pon Ko-
neeuHuk (Hedysarum L.) B COOTBETCTBHHU C
TAKCOHOMHYECKUM OIMUCAHUEM OTHOCHUTCS K
CIIEIYIOIIEMY TEPEUHIO0 CyOTaKCOHOB, K OT-
neiry Magnoliophyta, xnaccy Magnoliopsida,
noaknaccy Rosidae, niopsaaxky Fabales, ce-
6

Gentiana L. and Swertia L. Gentianaceae
families [5, 6, 7, 8, 9]. Mangiferin has high
biological activity that is of interest to ap-
plied medicine. After numerous researches
it was established that mangiferin possess-
es antituberculous, antineoplastic, hepato-
protective, antibiotic, immunostimulating,
stimulating the central nervous system and
diuretic, bile-expelling, hypoglycemic ac-
tion, and also antiviral property, thanks to
this property from a mangiferin receive Al-
pizarin [10].

Research objective was the review of
information which is contained in open
sources about the main ecological and bo-
tanical characteristics, geographical specie
of an area and phytocenotic specie of the
specie of a genus Hedysarum growing in
the Caucasus.

Methods. Researches were conducted
with use information retrieval (PubMed,
ScholarGoogle), library databases (eLibrary,
Cyberleninca, RGB, VINITI, SOTSIONET,
ReseachGate, PubMed, Web of Sciences,
SCOPUS, RNMJ.RU, UlrichsWEB, EBS-
CO, scientific library of Botanical institute
of V. L. Komarov of RAS).

Results and discussion. The Hedysa-
rum L. genus according to the taxonomical
description belongs to the following list of
subtaxons, department of Magnoliophyta,
the class Magnoliopsida, Rosidae subclass,
Fabales order, the Fabaceae family. The
order of Fabales includes very large fam-
ily bean (Fabaceae) which contains about
700 childbirth and more than 12000 specie.

Representatives of family are widespread
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meiicTBy Fabaceae. Ilopsinok Fabales Bkito-
YaeT O4YeHb KPYMHOE CeMeWcTBO 000OBbIE
(Fabaceae), xoTopoe HacuuThIBaeT 0kos10 700
ponos u 6omee 12000 Bunos. [IpeacraBurenu
CeMeicTBa IUPOKO PaCIPOCTPAHEHBI 110 BCE-
My MHUpY, KaK B TPOITMYECKUX U CyOTpOIye-
CKHX CTpaHaX, TaK U B YMEPEHHBIX M XOJIOA-
HBIX oOnactsx [11, 12].

Pon Koneeunuk (Hedysarum L.) Hacuu-
TeiBaeT 100 BuIOB, Hacemstomux EBpory,
CeBepayto Adpuky, Asuto u CeBepHYIO
Awmepuky. Ha KaBkaze mnpouspacrtaer 16
BunoB [13]. Kypbarckuit B. U., Ilsx A.U.
u D6enp AJL mns ¢uopst Cubupu mpu-
BOJST MOP(OJOTHYECKOE OIMMCAHUE JIBYX
HOBBIX BUIOB Hedysarum chaiyrakanicum
Kurbatsky u Hedysarum tschuense A.l. Pjak
et A.L. Ebel [14, 15]. HekoTopsie Hanboiee
pacnpocTtpaHeHHble Ha KaBkaze BUabI OT-
paXXeHbI Ha pUCYHKE 1.

Buner pona Koneeunuk (Hedysarum L.)
— 3TO MHOTOJIETHHE TPABBI, PEKE HEBBICOKUE
KyCTapHUKM WM MoiayKycTapHuku. CreO-
JIM HEPEIKO CUIILHO Pa3BHUTHIC, BETBAIIAECS,
MHOI/IA JK€ COBEPIIIEHHO HEPa3BUTHIC U IIBE-
TOYHAsl CTpENIKa BBIXOAUT M3 YKOPOYECHHBIX
100EToB, Pa3BUBAIOIIMXCS Y IIEHKH KOPHEBU-
ma. JIucThst HeMmapHOIIEPUCThIE OOBIKHOBEH-
HO 5-9-mapHsle, pexxe 1-3-napHble UM gaxe
COCTOSIIIIME BCETO JIMIIIL HA OIHOTO HEemap-
HOro JiucTtouka. [[BeTku B Gonee WM MeHee
TYCTBIX KHUCTsX. Yalieuka KOJOKOJIbYarasi,
5-3yOuarasi, 3yOIbl €€ OOBIKHOBEHHO JIHH-
Hee TpyOKd. BeHUMK mpeBbIIaeT 4Yarieuky.
@rar K OCHOBaHHUIO CY>KEHHBII, OH OOJIBIIIEIO
YaCTBIO MPEBBIIIACT JIOJIOUKY, HHOT/Ia KOpOJe
ee. Kpbuibs HemHoOro wim e B 2—4 paza ko-
poue JOI0YKH, PEXKE JUTMHHEE €€, 3aBsi3b 4—38
ceMsmoukax. boObI YeHNCThIE, PUYEM HHO-
IJla 4acTh CEMSIOYEeK He pa3BUBaeTcs U 000
coctouT u3 1 — 3 unenukoB. Unenuku 606a
TUTOCKO-CYKATBIE MITH CJIETKA BBITYKITBIC, TIIaI-
KHU€, TOJIbIE WM Yallle OIyIIICHHbIE, CeTYaThIie
WJIU K€ C TTOTIEPEYHBIMH pEOpPBILIKAMU, YAaCTO
yCa)KeHbI KOPOTKUMH WK Oo0Jiee TITHMHHBIMA
metuakamu 13, 16, 17].

worldwide, both in the tropical and subtropi-
cal countries, and in moderate and cold areas
[11,12].

The genus Hedysarum L. contains 100
specie inhabiting Europe, North Africa, Asia
and North America. In the Caucasus 16 spe-
cie grow [13]. Kurbatsky V. 1., Pyak A. I. and
Ebel A. L. for flora of Siberia provide the mor-
phological description of two new specie of
Hedysarum chaiyrakanicum Kurbatsky and
Hedysarum tschuense A.l. Pjak et A.L. Ebel
[14, 15]. Some specie which are most extend-
ed in the Caucasus are reflected in the figure 1.

The specie of a genus Hedysarum L.
— these are long-term herbs, low bushes
or semi-bushes are more rare. Stalks are
quite often strongly developed, branching,
sometimes absolutely undeveloped and the
flower arrow leaves the shortened sprouts
developing at a rhizome neck. Leaves are
odd-pinnate ordinary 5 — 9-pair, are more
rare 1 — 3-pair or even consisting only on
one unpaired leaflet. Flowers in more or less
heavy-bodied brushes. The cup is campan-
iform, 5-gear, waves it it is ordinary more
long than a tube. The nimbus exceeds a
cup. A flag to the basis reduced, it the most
part exceeds a floating trough, is sometimes
shorter than it. Wings it is a little or 2 — 4
times well than a floating trough, an ova-
ry 4 — 8 seed buds are more rare and more
long. Sometimes a part of seed bud does not
develop and the bean consists of 1-3 arti-
clce. Articles are flat and oblate or slight-
ly convex, smooth, naked or is more often
trimmed, network or with transversal ribs,
they often have short or lengthier bristles
[13, 16, 17].
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Koneeunux kpvimckuii (a) /
Hedysarum tauricum (a)

Koneeunuk oazecmanckuii (8) /
Hedysarum daghestanicum (c)
r

Koneeunux kpacuentit (0) /
Hedysarum formosum (e)
Pucynok 1 — Hexomopuie naubonee pacnpocmpanennvie na Kaekasze 6uowt pooa Koneeunux /
Figure 1 — Some species of a genus Hedysarum which are distributed in the Caucasus

Koneeunux xasxazckuii (0) /
Hedysarum caucasicum (b)

Koneeunuk azepoanoxncanckuii (2) /
Hedysarum atropatanum (d)

Hedysarum candidum (f)
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Bo
BHUJIOB

dnope KaBkaza BcTpeuaercs 16
pona Komneeunuk (Hedysarum),
Takue kak Hedysarum sericeum M.
Bieb., Hedysarum elegans Boiss. et
Huet., Hedysarum argenteum M. Bieb.,
Hedysarum Bordzilowskyi Grossh.,
Hedysarum  daghestanicum Rupr. ex
Boiss. (puc. 1 (B)), Hedysarum candidum
M. Bieb. (pucynox 1 (e)), Hedysarum
formosum Fisch. et Mey. ex Basin. (puc. 1
(m)), Hedysarum varium Willd., Hedysarum
ibericum M. Bieb., Hedysarum Turkewiczii
B. Fedtsch., Hedysarum nitidum Willd.,
Hedysarum caucasicum M. Bieb. (pucy-
HOK 1 (0)), Hedysarum armenum Boiss.
et Tchih., Hedysarum tauricum Pall. ex
Willd., Hedysarum atropatanum Bunge. ex
Boiss. (pucynok 1 (1)), Hedysarum vegetius
B. Fedtsch [13].

JlaHHBIC BHUJBI OTHOCSTCS K 6 CEKIIUsM,
KOTOPBIE OTIUYAIOTCS CIEAYIOIUMUA MOp-
(OOTUYECKUMHU MTPU3HAKAMHU:

Cexkuus 1. Fruticosa B.Fedtsch. (1902),

KyCTapHUKH, WHOTJA JEPEBEHEET TOJIBKO
OCHOBaHHE CTEOJs, JOA0YKAa BEHUYHMKA II0
HIDKHEMY Kpar TOJYKpyIas, WICHUKU
600a 1o BepXHEMY LIBY IOYTHU MPSAMBIE, IO
HIDKHEMY Kparo JyrooOpa3sHO COTHYTHI, C
OOKOB HEPEIKO BBIMYKJIbIE.

Cekuusa 2. Spinosissima B.Fedtsch.

(1899). OnHONETHUKM W MHOTOJICTHUKH,
MPUIUCTHUKH CBOOOJIHBIC, WIEHUKH O000B
CO IICTUHKAMH.

Cexnns 3. Obscura B.Fedtsch. (1899).
Tonbie wim cnabo OMyIICHHBIC PACTCHHS,
C BBICOKHM MPSMOCTOSTYUM CTeOIeM, diie-
HMKM 000O0B IIJIOCKO-C)KaThkle, Oojee Me-
HEe ceTyaThle, HEPEAKO C TMeperoH4aTou
okpanHoi. K maHHOW ceKUMM W3 BUIOB,
npouspacramux Ha KaBkaze, oTHOcCATCS
Hedysarum caucasicum M. Bieb. (puc.l
(6)), Hedysarum armenum Boiss. et Tchih.
[13, 16].

Cekius 4. Multicaulia Boiss. (1872)

B.Fedtsch. (/1902) mHoroneTHUKH ¢ Mps-
MOCTOSIYUM ~ WJIM BOCXOSAIIMM CTEOIeM,

The Caucasus flora has 16 specie of
Hedysarum, like Hedysarum sericeum M.
Bieb., Hedysarum elegans Boiss. et Huet.,
Hedysarum argenteum M. Bieb., Hedysa-
rum Bordzilowskyi Grossh., Hedysarum da-
ghestanicum Rupr. ex Boiss. (figure 1 (B)),
Hedysarum candidum M. Bieb. (figure 1
(e)), Hedysarum formosum Fisch. et Mey.
ex Basin. figure 1 (1)), Hedysarum vari-
um Willd., Hedysarum ibericum M. Bieb.,
Hedysarum Turkewiczii B. Fedtsch., Hedys-
arum nitidum Willd., Hedysarum cauca-
sicum M. Bieb. (figure 1 (0)), Hedysarum
armenum Boiss. et Tchih., Hedysarum tau-
ricum Pall. ex Willd., Hedysarum atropata-
num Bunge. ex Boiss. (figure 1 (1)), Hedys-
arum vegetius B. Fedtsch [13].

These species belong to 6 sections
which differ in the following morphological
features:

Section 1. Fruticosa B.Fedtsch. (1902),
bushes, only the stalk basis, a nimbus

floating trough on bottom edge semicircular
sometimes stiffens, a part of a bean on the
top seam almost direct, to bottom edge are
arched bent, from sides quite often convex.

Section 2. Spinosissima _B.Fedtsch.
(1899) eutherophytes
stipules the free, a part of beans with bristles.

Section 3. Obscura B.Fedtsch. (1899).
The naked or poorly trimmed plants, with a

and perennials,

high upright stalk, a part of beans is flat and
oblate, more or less network, frequently with
the webbed suburb. Hedysarum caucasicum
M. treat this section from the specie growing
in the Caucasus Bieb. (figure 1 (b)), Hedysa-
rum armenum Boiss. et Tchih. [13, 16].
Section 4. Multicaulia Boiss. (1872)
B.Fedtsch. (7902) perennials with the
upright or ascending stalk, stipules ordinary

9
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OPUINCTHUKA ~ OOBIKHOBEHHO  CpPOCIIHE-
cs, 00OBI MOPITUHHUCTHIE, OOBIKHOBEHHO
BOJIOCHCTHIC WJIM BOWJIOYHBIC, HEPEIKO
MSITKO Wroiipdareie. K JaHHOW Cekiuu 3
BUOB, Mpou3pacTarommx Ha KaBkasze, oT-
Hocsitess Hedysarum formosum Fisch. et
Mey. ex Basin., Hedysarum atropatanum
Bunge ex Boiss.,, Hedysarum varium
Willd., Hedysarum Turkewiczii B. Fedtsch.,
Hedysarum tauricum Pall. ex Willd.

Cexuus 5. Subacaulia Boiss. (1872) —
HEBBICOKME MHOTOJICTHHUE PACTCHHUS C He-
pa3BUTBIM CTEOJIEM, JUCThSI BCE MPHUKOP-
HEBBIC, LIBETKU Ha OE3JIMCTHOWU CTpEJKe.
K nmanno# ceknuu w3 BUIOB, mpou3pacra-
roux Ha KaBkaze, otHocsTes Hedysarum
sericeum M. Bieb., Hedysarum elegans
Boiss. et Huet., Hedysarum argenteum M.
Bieb., Hedysarum Bordzilowskyi Grossh.,
Hedysarum daghestanicum Rupr. ex Boiss.,
Hedysarum grandiflorum Pall., Hedysarum
candidum M. Bieb.

Cekuusa 6. Crinifera Boiss. (1872).
MHoOTOoNeTHUKH, YICHUKH 0000B YCaKEHBI
MHOTOYHUCIICHHBIMH, JIOBOJILHO JJTUHHBIMH,
TOHKHMH, OOBIKHOBEHHO KpPaCHOBATBIMU
nieTiHKaMu. K TaHHOW CeKIMU W3 BUJIOB,
npouspacraronmux Ha KaBkaze, oTHOcATCS
Hedysarum vegetius B. Fedtsch. [13, 16].

Kpome TOrO, HamMu NpOBENCH aHAIH3
JUTEPaTypPHBIX JAHHBIX, KACAIOMIUXCS pac-
OPOCTPAaHEHUs, reorpauuyecKux 3JIeMeH-
TOB U (DUTOLIEHOTUYECKUX THIOB, KOTOPHIX
OTHOCSTCSI BUIBI pona KoreedHuk, mpouns-
pacraromue Ha Tepputopun Kapkaza. Pe-
3yJbTaThl MPUBEJCHBI B TaOIULE 2.

[Ipu cpaBHUTENBHOM aHaIM3€ MOPPOIIO-
TUYECKUX MPU3HAKOB JaHHBIX BUIOB HAMH
BBIJICJICHBI CIIEAYIOUINE MOP(OIOrHIecKue
pU3HAKU, TPUBEICHHBIE B Tabmuie 1.

10

accrete, beans wrinkled, ordinary pilar or
felt, quite often softly needle. In this sec-
tion we have species which growes in the
Caucasus, for example Hedysarum atropa-
tanum Bunge ex Boiss., Hedysarum varium
Willd., Hedysarum Turkewiczii B. Fedtsch.,
Hedysarum tauricum Pall. ex Willd.
Section 5. Subacaulia Boiss. (1872) —

low perennial plants with an undeveloped

stalk, leaves all radical, flowers on a
leafless arrow. Hedysarum sericeum M.
treat this section from the specie growing
in the Caucasus. Bieb., Hedysarum elegans
Boiss. et Huet., Hedysarum argenteum M.
Bieb., Hedysarum Bordzilowskyi Grossh.,
Hedysarum daghestanicum Rupr. ex Boiss.,
Hedysarum grandiflorum Pall., Hedysarum
candidum M. Bieb.

Section 6. Crinifera Boiss. (1872).

Perennials, chlenik of beans are seated by

numerous, quite lengthiest, thin, ordinary
reddish bristles. Hedysarum vegetius B.
treat this section from the specie growing in
the Caucasus. Fedtsch. [13, 16].

Besides, we carried out the analysis of
the literary data concerning distribution,
geographical elements and phytocenotic
specie which Hedysarum specie growing in
the Caucasus belong to. Results are given in
the table 2.

In the

morphological features of these specie

comparative  analysis  of

we allocated the following morphological
features given in the table 1.
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Kapuosiornueckue nokasarenu Jjsi BH-
noB pona Hedysarum tipenctaBiieHbl B JU-
Teparype Mo JaHHBIM BOTaHMYEeCKOro WH-
ctutyta Poccuiickoit Axagemun Hayk wu
TomMckoro yHuBepcuTeTa MOACYET XPOMO-
COMHBIX YHCEIl MPEACTABICH CIEAYIOIIUMH
mokazarensamu 2n=28, 56; 2n=14; 2n=28,
32, 48; 2n= 56 (nns H. gmelinii) [40].

N3BecTHBI paboOThl IO aHATOMO-THUCTO-
JIOTUYECKOMY aHanu3y kopHed Hedysarum
grandiflorum L. [41]. Ilo anatoMo-1uarto-
CTUYECKUM TMPU3HAKAM JIMUCTA TMPOBEACH
CPaBHUTEIIbHBIN aHAJIN3 KOINEEYHUKA Ky-
CTAPHUKOBOTO W KOTICCUYHUKA aJIBITUHCKO-
ro, TP STOM BBISBIICHBI PA3IHuus (GOPMBI
paxmca Ha TIOTIEPEYHOM CEUEHUU, CTPOCHUS
YCTBUYHOTO amnmapara u Tpuxom [42]. s
AHATOMHUYECKOTO CTPOCHHUS JIUCTa Koleed-
HUKa KyCTapHHKOBOTO NPUBOMATCS CIIEIY-
IOIME OTIMYUTEIIbHBIC MMOKA3aTeIH, TaKHe
KaK HajJu4he THUIOJEPMBbI, IPUCYTCTBHE
MUTMEHTHPOBAHHBIX KJIIETOK B THIIOIEPME H
Me3odusuie nucra [43].

[IpumeHeHne KOTeeYHNKa B MEIUIIMHE.
O rnedeOHBIX CBOMCTBAX KOIEEYHHKA W3-
BeCcTHO AaBHO. [llupokoe ero mpuMeHeHHE
B MEIMIIMHE CBS3aHO C MPOTUBOOAKTEPH-
aTbHBIM U TPOTUBOBUPYCHBIM CBOMCTBa-
Mu. W3 TuTepaTypHBIX JaHHBIX H3BECTHO,
YTO BBIPAXKCHHOW aHTHOAKTEpUAIbHOU aK-
TUBHOCTBIO B OTHOIIEHUU TECT-KYJIBTYP
Pseudomonas  aeruginosa, Escherichia
coli, Staphylococcus aureus, Klebsiella
pneumonia O0NATAIOT SKCTPAKTHI U3 KOP-
HEH KomeeuHnKa 3a0bITOTO U YaiiHOTO [44].

Taxoxe ObuIM HaleHBI PAOOTHI O AHTH-
OaKTepUaTbHON AaKTUBHOCTH BOJHBIX JKC-
tpaktoB H. grandiflorum Pall. B nannoii
paboTe BBISBISUIACH aHTHOAKTEepUaIbHas
AKTUBHOCTH BOJHBIX JKCTPAKTOB COIIBE-
TUU, TUCTHbEB U KopHeBulll H. grandiflorum
Pall B oTHOIIEHNM CTaHIAPTHBIX HITAMMOB
Oaxrepuii Escherichia coli, Bacillus cereus
u Staphylococcus aureus. B pesynbrare
SKCIEPUMEHTA BBIICHUIIOCH, YTO IKCTPAKT
KOPHEBUII] 3aMEJISIT I ¢l1ab0 UHTUOUPY-
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Caryological indexes for specie of
Hedysarum are presented in literature
according to Botanical institute of the
Russian Academy of Sciences and the Tomsk
university calculation of chromosomal
numbers is presented by the following
indexes 2n=28, 56; 2n=14; 2n=28, 32, 48;
2n = 56 (for H. gmelinii) [40].

Works on the anatomical and hystologic
analysisoftheroots Hedysarumgrandiflorum
L. are known. [41]. On anatomical and
hystologic signs of a leaf the comparative
analysis of a Hedysarum shrubby is carried
out and a Hedysarum Alpine, at the same
time distinctions of a form of a rachis on a
transverse section, structures of the stomatal
device and the trichomes are revealed
[42]. For an anatomic structure of a leaf
of a Hedysarum shrubby the following
distinctive indicators, such as existence of a
hypoderm, presence of pigmented cages at
a hypoderm and a mesophylle of the sheet
[43] are given.

Application of a Hedysarum in medicine.
Medicinal properties of a Hedysarum are
known long ago. Its broad application in
medicine is bound to antibacterial and
antiviral properties. From literary data it
1s known that the expressed antibacterial

activity concerning test cultures of
Pseudomonas  aeruginosa, Escherichia
coli, Staphylococcus aureus, Klebsiella

pneumonia possess extracts from roots of
the Hedysarum forgotten and tea [44].

Also works about antibacterial activity
of water extracts of H. grandiflorum Pall.
were found. This work revealed antibacterial
activity of water extracts of inflorescences,
leaves and rhizomes of H. grandiflorum
Pall. concerning reference strains of bacteria
of Escherichia coli, Bacillus cereus and
Staphylococcus aureus came to light. As a
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eT mraMMbl Oaktepuit E. coli u B. cereus.
DKCTpaKThl W3 COIBETUH W JIUCTHEB Clla-
00 3amMeMIAI0T pocT OakTepuil mramma B.
cereus. Takum o0Opa3oM, MOXKHO cJieiarhb
BBIBOJI O TOM, YTO BOJHBIC DKCTPAKTHI 00-
JafaT ciaboil aHTHOaKTepuaIbHOW aK-
TUBHOCTBIO K JIAaHHBIM IITaMMaM OaKTepHii
[45].

bnarogapst pabotam yuenbix Bcecoros-
HOTO MHCTUTYTA JICKAPCTBEHHBIX M apoma-
TUYCCKUX PACTCHHA OBUIO YCTaHOBIICHO,
YTO MPOTHUBOTEPIETUUYECKOE JIEUCTBUE KO-
MIEEUHUKA 00YCIOBIEHO KCAHTOHOBBIM TJIH-
KO3UJOM — MaHTU()EPUHOM, BBIICICHHBIM
U3 KOTICCUHUKA AJILITUHCKOTO U KOTICCUHUKA
xenretoiero (H. alpinum L., H. flavescens
Regel. et Schalh.). 13 momzemHoii yactu H.
alpinum L. n H. neglectum Ledeb. Bbine-
JeHbl OMOJIOTMUECKU aKTHBHBIC BEIIECTBA,
KOTOpBIE 00J1aJa0T BEIPAKEHHBIM OTXaPKH-
BAIOIIMM, 00C300JIMBAIOIINM, CEIATHBHBIM
U OOIICYKpeIUIIonuM jaeicTBueM [46].
Hekotopeie BUABI KOIMEEYHHKA OOJIATAr0T
OMOJIaKMBAIOIIUM () (PEKTOM U MOBBIILIAIOT
UMMYHHUTET Onarojaps moJucaxapuaam,
BBIJICJICHHBIM U3 KOpHEil [47, 48, 49, 50].

Xo3saiicTBeHHOE 3HaueHue. Cpenu npe-
craBuTenen poxa Hedysarum nmeetcs 3Ha-
YUTEIIbHOE KOJIMYECTBO BHJIOB, MPEICTaB-
JISIOIIUX CEPhE3HOE 3HAYCHHE B KaueCTBE
KOPMOBBIX: TAKUMHU MOXKHO CUMTaTh OOJb-
IIMHCTBO KPYIHBIX MaJIOOMYIICHHBIX BU-
noB (Hamp., H. austrosibiricum B. Fedtsch.,
H. neglectum Ldb., H. alpinum L.). Heko-
TOpbIe BUABI 00JaJaI0T CHETOOHBIM KOP-
HeBuieMm (Hamp., H. vicioides Turcz., H.
sachalinense B. Fedtsch.) [13, 16].

Hekotoppie BUIBI 3aCTyKUBAIOT pa3-
BEJICHUE B CajlaX B Ka4e€CTBE KPacUBO I[BE-
TYIIUX JIEKOPATUBHBIX: CIOJIa OTHOCATCS
HEKOTOpbIE M3 KPYIHBIX BHJIOB, Hamp., H.
austrosibiricum B. Fedtsch. 1 6nuskue x
HEMY, a TaKke HEBBICOKHE, Oeccrelenb-
HbIe, CcepeOpUCTO-OMyIlIeHHbIE BHIBL: H.
grandiflorum Pall., H. Fedtschenkoanum
Rgl. et Schmalh. u ap. [16].

result of an experiment it became clear that
extract of rhizomes would be slowed down
or poorly inhibits strains of bacteria of E. coli
and B. cereus. Extracts from inflorescences
and leaves poorly slow down body height
of bacteria of the strain of B. cereus. Thus,
it is possible to draw a conclusion that water
extracts have weak antibacterial activity to
these strains of bacteria [45].

Thanks to works of scientists of All-Union
institute of officinal and aromatic plants
it was established that antiherpetic action
of a Hedysarum was caused by a xanthon
glycoside — mangiferin, allocated from a
Hedysarum alpine and the Hedysarum who is
turning yellow (H. alpinum L., H. flavescens
Regel. et Schalh.). From an underground part
of H. alpinum L. and H. neglectum Ledeb. the
active materials which possess the expressed
expectorating, anesthetizing, sedative and
fortifying action [46] are emitted biologically.
Some specie of a Hedysarum have the
rejuvenating effect and increase immunity
thanks to the polysaccharides allocated from
roots [47, 48, 49, 50].

Economic value. Among representatives
of the sort Hedysarum there is the significant
amount of the specie representing serious
value as fodder: such it is possible to
consider the majority of the large low-
trimmed specie (e.g., H. austrosibiricum B.
Fedtsch., H. neglectum Ldb., H. alpinum
L.). Some specie possess an edible rhizome
(e.g., H. vicioides Turcz., H. sachalinense
B. Fedtsch.) [13, 16].

Some specie deserve cultivation in gardens
as beautifully blossoming decorative: here
some oflarge specie, e.g., of H. austrosibiricum
B. Fedtsch. And the close to it, and also the
low, acaulescent, silvery trimmed specie: H.
grandiflorum Pall., H. Fedtschenkoanum Rgl.
et Schmalh., etc. [16].

25
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3aknouenne. Takum obOpa3zom, Xxore-
J0Ch OBl OTMETUTH, YTO MPOBEJIEH aHAJIN3
PErnoHaNBHBIX (DIIOP U MPEACTaBIEHbI MOP-
¢donornyeckue npu3zHaku 16 BHIIOB, yKa-
3aHbl OCHOBHBIE 3KOJIOTO-OOTaHUYECKHE
XApaKTEPUCTUKU JTAaHHBIX BHUJIOB, a TAKXKE
NpUBe/IeHbI TeorpaduyecKkue TUIbI apeana,
¢utoneHoTnueckue tumel. [IpoBenen ana-
JIM3 OCHOBHBIX CEKLHW, K KOTOPbIM OTHO-
CATCS BMJIBI, MPOM3pACTAIOLIME B AUKOpa-
crymeM Buze Ha KaBkaze.
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Conclusion. Thus, it would be desirable
to note that the analysis of regional florae
is carried out and morphological features of
16 specie are presented, the main ecological
and botanical characteristics of these specie
are specified, and also geographical specie
of an area, phytocenotic specie are given.
The analysis of the main sections to which
belong the wild-growing specie in the
Caucasus was carried out.
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AMINOACID COMPOSITION OF SOME SPECIES FROM INULA GENUS

A.A. Kruglaya
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of the Russian Ministry of Health, Pyatigorsk, Russia
E-mail: annandreiko@yandex.ru

bonbwuHcmeo nekapcmeeHHsbIx pac-
meHul U J1eKapCmeeHHo20 pacmumesib-
HO20 CblpbA 8 hapMaAKO2HOCMUYECKOM Om-
HOWeHUU ocmaiomcsa Maso usyyeHHsimu. K
Makum pacmeHUsM OMHOCAM npedcma-
gumernel pooa Inula, apean komopeix Ha
meppumopuu Poccuu Hacdumelieaem 00
40 su0dos. lLlupoko npumeHAOM 8 Hay4yHOU
U mpaouyuoHHoU MeOuyuHe KopHesuwd u
KOpHU OesAcuna 8bicokozo (Inula helenium
L.), obnaoarowue omxapkusarowumu, 8s-
Xywumu U NpomueosocnaaumesibHoi-
mu ceoticmeamu. Lensto uccrnedosaHus
A8UJIOCb  OnpedesieHUe  AMUHOKUC/I0M-
HO20 coCmasa HeKkomopeix npedcmasu-
menet poda Inula (Inula germanica, Inula
ensifolia, Inula aspera, Inula orientalis),
npouspacmarwux 8 pasHeix patioHax
CesepHozo Kaskaza. Memooel. Vicnbima-
HUA Nposoou/IU HA AMUHOKUC/IOMHOM
aHanuzamope - AAA 400, y3kocneyua-
JIU3UPOBAHHOM ~ ABMOMAMU3UPOBAHHOM
XUOKOCMHOM Xxpomamozpaghe ¢ KOMNbio-
mepHoiM ynpasneHuem. Obvekmamu uc-
C71e008aHUA C/IyXU/1a HAO3eMHAa 4acme
pacmeHul, cobpaHHaa 8 ¢hasy mMaccosozo
ysemeHuUAa om oukopacmyuwux pacmexudi

The majority of medicinal plants
and medicinal plant raw materials are
understudied pharmacgostically. These
plants include species from Inula genus,
which range in Russia amounts to up to 40
species. Rhizomes and roots of the Inula
helenium L. are broadly applied in scientific
and traditional medicine. They have
expectorate, styptic, and anti-inflammatory
properties. The purpose of the study was
to determine the amino-acid composition
of some species from Inula genus (Inula
germanica,Inulaensifolia,Inulaaspera,Inula
orientalis), which grow in different regions if
the North Caucasus. Methods. The studies
were carried out using AAA 400 amino acid
analyzer, highly specialized automatized
liquid chromatographer with computer
management. Aboveground parts of the
plants, gathered in mass blossom phase
from wild-growing plants and then dried
out were the objects of the study. Results.
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U ebicyweHHasa. Pesynemamel. Bnepssie
onpedesieH AMUHOKUC/TIOMHbIU cocmas u
Cblpoli NPOMeUH HeKoMopbix npedcmasu-
menet poda Inula (Inula germanica, Inula
ensifolia, Inula aspera, Inula orientalis), 06-
HapyxeHo 16 aMUHOKUC/IOM, U3 KOMOPbIX
7 He3amMeHUMbIX, d MAakxe cblpol hpome-
UH, CYMMAapHoe co0epXaHue cocmasusio
8 Inula germanica (16,19%), Inula ensifolia
(10,78%), Inula aspera (11,15%), Inula
orientalis (13,94%). 3aknio4yeHue. Pe3yo-
mamel npogedeHHbIX ucciedosaHull pac-
wupAom ceedeHUs 06 AMUHOKUC/TOMHOM
u 6es1K08OM cocmase u Kosiu4ecmaeHHOM
ux cooepxaHuu y npedocmasumersnel pooa
Inula u mo2zym 6b6ime ucnone3osaHel Npu
paspabomke MemoOUK daHAau3a Jsekap-
CMBEHHbIX CPEOCM8, NOJTYYEHHbIX U3 SMUuX
pacmeHud.

Knioyesble cnoea: Oegsacun 2epmaH-
cKuU, 0esAcus MeyeslUCMHbIU, 0esACUs We-
poxosameili, 0e8ACUs1 80CMOYHbIU, AMUHO-
KUC/IOMHbIU cocmas.

BBeaenue. [Hlupokoe pacripoctpaneHue
AMUHOKHCJIOT B PAacCTEHUSAX M MX BBICOKAs
OuoJoruvecKas akTUBHOCTh CIOCOOCTBY-
10T 3G(HEKTUBHOMY JICHCTBHUIO HA OPTaHU3M
JIEKAPCTBEHHOTO CHIPhSl M TOJYYECHHBIX W3
HEero mpenaparoB. Tak, METUOHUH IpUMeE-
HAETCS B KAueCTBE TeMaTONPOTEKTOPHOIO
CpelncTBa, COJIM acClaparuHOBOM KHUCIOTHI
— IS JIedeHUs 3a00IeBaHUI CepIeuHO-CO-
CYAMCTOM CUCTEMBI, INTyTAMHUHOBAs KHCJIOTa
— B reparmu 6ose3nei [IHC u ap. [TosTomy
M3y4YeHHE KAa4eCTBEHHOIO U KOJMYECTBEH-
HOT'O COCTaBa aMUHOKHCIIOT B JIEKAPCTBEH-
HOM pPACTHUTEIILHOM ChIPhE MMEET MpPaKTu-
YeCKOe 3HAYCHHWE M BBI3BIBACT HAyYHBIN
uHtepec [4].

BonpmHCTBO NIEKapCTBEHHBIX pacTe-
HUWA U HEKOTOpbIE BHUIBI JIEKAPCTBEHHOTO
PaCTUTEIILHOTO CHIPhSl B (PapMaKOTHOCTH-
YECKOM OTHOIIEHUU OCTAIOTCA Majio H3Yy-

34

For the first time the amino acid composition
and raw protein of some species from Inula
genus was determined (Inula germanica,
Inula  ensifolia, Inula aspera, Inula
orientalis), 16 amino acids were discovered,
7 of which were essential, and raw proteins
which substantival composition amounted
to 16.19% in Inula germanica, 10.78% in
Inula ensifolia, Inula aspera (11.15%), Inula
orientalis (13.94%). Conclusion. The results
of the studies conducted broaden the data
about amino acids and protein composition
and quantitative content in the species from
Inula genus and can be used to develop
methods of analysis of the drugs, obtained
from these plants.

Keywords: Inula germanica, Inula
ensifoilia, Inula aspera, Inula orientalis,

amino acid composition.

Introduction. A widespread of amino
acids in plants and their high biological ac-
tivity conditions the effective action on an
organism of plant raw materials and drugs
obtained from it. Metionin is applied as a
hepatoprotectory agent, salts of asparag-
inic acid for treatement of cardiovascular
diseases, glutamine acid for CNS diseases
therapy and others. Therefore the study for
qualitative and quantitative composition of
amino-acids in medicinal plant raw materi-
als has practice significance and evoked sci-
entific interest [4].

The majority of the medicinal plants and
medicinal plant raw materials are under-
studied pharmacognostically. These plants

include Inula genus, 40 species of which
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yeHHbIMA. K TakuM pacTeHHSIM OTHOCST
pactenust pona Ilnula, apeal KOTOpHIX Ha
tepputopun Poccum nacumthiBaeT 10 40
BUJIOB. DTO MHOTOJICTHUE TPABIHUCTHIC Pa-
CTEHHSI, UMEIOIIUE MPSIMOCTOSYHE TTOOETH,
OYEepEeTHOE JIMCTOPACIIONOKEHUE, MPOCTHIC
JIMCThsI, KOTOPBIE PACIIOIAraloTCs MO BCEH
utHe cTe0is. L{BeTkr 0ObIYHO HEOOIBIIO-
ro pa3Mepa U pa3HOOOpPA3HOTO YCTPOMCTBa
coOpaHBI B COIIBETHE, HA3BIBAEMOE KOP3HH-
KOMH.

JeBsicun repManckuid (Inula germanica
L.) wMmeeT TpsAMBICE TYCTOOJIHCTBCHHBIC
crebmnu, onuHouHbIe, oT 10 10 45 cM BBICO-
Toi. JIMCTBS HaNerarT Jpyr HA Jpyra u 3a-
KpBIBAIOT cTe0eb. MHOTOYNCIICHHBIE MEJI-
KHe KOP3UHKH, COOpaHBI B TYCTOM IMIUTOK HA
BEPXYIIIKE CTEOJIsI.

Hessicun meuenuctHelil (Inula ensifolia
L.) umeeT y3KOJIMHEHWHO-JIAHIIETHBIE JIH-
CThSl, culsA4Yue, OlecTdinue, rojble, TeM-
HO-3eseHble. Kop3uHkH 0JJMHOYHBIC Ha BEp-
XyIlKe CTeOs.

JleBsicun 1mepoxoBatbiii (Inula aspera
Poir.) — ronoe pacteHue; JIUCTbA LIUPO-
KOJIAHIIETHBIC C BBIIAIONICHCS CpeaHen
KUIIKOHM, KOOKUCTBIE, C KOPOTKUMU HIMITHKA-
MU, MeJTKo3yOuaThie. KOp3WHKYM OTMHOYHBIC
Ha BepXyIlKe CTeOs.

Jesscun Boctounblii ([nula orientalis
Lam.) nmeeTt OAMHOYHBIN cTe0eb, KOTOPHIH
MOKPBIT PEAKUMU OEJIBIMU WITM UHOT/A PhI-
KEBAThIMU MHOTOKJIETOUHBIMU, PaCIIUpPEH-
HBIMH K OCHOBAaHHMIO BOJOCKaMU. JIMCThS
AITUNTHYECKU-TIPOIONTOBAThIC,  HUKHHE
K OCHOBAHUIO CYy>KEHHBIE, BEpXHHE CEpi-
LIEBUIHO-CTE0IC00BEMITIONITNE, TI0 KPaK C
MEJIKUMHU penkumu 3yournkamu. Kop3uHku
OJTMHOYHBIE HA BEPXYILIKE CTEOIS.

CornacHO UMEIOIIUMCS JTUTEPATyPHBIM
JTAHHBIM BBILIETIPUBEICHHBIE OOBEKTHI CO-
JiepKaT MoJicaxapuibl, UHYJIUH, (QPYKTO-

grow in Russia. This is a plurennial grassy
plant with upright sprouts, alternate leaf ar-
rangement; simple leaves which are placed
along the whole length of a stalk. Flowers
are usually small, with varied arrangement,
collected in the inflorescence called anth-
ode.

Inula germanica L. has straight stalks
with dense leaves, they are separate, from
10 to 45 cm high. Leaves overlie one anoth-
er and cover the stalk. Multiple small anth-
odes are collected in a dense corymb at the
top of a stalk.

Inula ensifolia L. has a narrow line lan-
ceolate leaves, sessile, shining, bare, dark
green. Anthodes are single at the top of a
stalk.

Inula aspera Poir. 1s a bare plant; leaves
are broad lanceolate with exserted middle
vein, leather-like with short spinule, denticu-
late. Anthodes are single at the top of a stalk.

Inula orientalis Lam. has a single stalk
which is covered with rare white and some-
times reddish multicellular fuzz which are
wider at a base. The leaves are elliptical ob-
long, lower ones are narrower at the base,
upper leaves are cordate stem-clasping,
with small rare leaf dents on the edges. An-
thodes are single at the top of a stalk.

According to the literature data the ob-
ject mentioned above contain polysaccha-
rides, inulin, fructosanes, sesquiterpenoids
(alantolactone, isoalantolactone), flavo-
noids, tannins, amino-acids, but there are no

data about their content.
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3aHbl, CECKBUTEPIEHOUIbI (aJTaHTOJAKTOH,
M30aJIaHTOJIAKTOH), (hJIaBOHOUIBI, TyOUIIb-
HBIE BEI[ECTBA, AaMUHOKHUCIIOTHI, HO TAHHBIC
0 UX COJIEPKAHUU OTCYTCTBYIOT

N3 pacrenuid 3TOro poja cerogHs Hawu-
0ojee MIMPOKO MPUMEHSIOT B HAYYHOM,
TPAaJUIIMOHHON W HApOJHOM MEIUIMHE
KOPHEBHUI]A U KOPHU JIEBSICHJIA BBICOKOTO
(Inula helenium L.), obnamaromme oTxap-
KHBAIONTUMU, BSOKYIIUMH W TIPOTHBOBOC-
MaJUTEIbHBIMU CBOMCTBAaMU. B HaponHou
MEIMIIMHE OTBaphl TPAB U3y4aeMbIX BHUJIOB
MIPUMEHSIIOTCS B Kaue€CTBE MPOTHUBOBOCIIA-
JUTEIBHOTO U OTXapKHUBAIOIIETO CPEACTB
[1,2,3].

[TosToMy wccnenoBaHMe XUMHUYECKOTO
COCTaBa JIEKAPCTBEHHOTO PaCTUTEIbHOTO
CBIPBS, SIBJISIETCS aKTyaJIbHBIM.

Heabio uccnenoBaHusi SBUJIOCH OIpe-
JIeJIeHUE aMHUHOKHUCIIOTHOTO COCTaBa HEKO-
TOpBIX TpeactaButeneit pona Inula (Inula
germanica, Inula ensifolia, Inula aspera,
Inula orientalis), mpou3pacTaromuX B pas-
HbIX pailoHax CeBepHoro Kapkasza.

Metoabl. VMcnbeiTanuss npoBOAWIM Ha
AAA
400, y3kocrnenuaaiu3upoBaHHOM aBTOMATH-

AMHUHOKHCJIIOTHOM aHAJIMU3aToOpC —

3UPOBAHHOM >KHJIKOCTHOM XpoMarorpade c
KOMIIBIOTEPHBIM YTIPABICHUEM, OCHAIIEH-
HBIM [TOCTKOJIOHOYHOM JI€TEKTOPHON CUCTe-
Moi. OOBEKTaMH HCCIIETOBAHUS CIIYXKUJIa
HaJ3eMHasi 4acTh PAcCTeHHI, cOOpaHHas B
(ha3y MaccoBOro I[BETEHUSI U BBICYIICHHAS
OT JUKOPACTYLIUX PACTEHHUM B pa3HBIX pau-
onax Cesepnoro Kaskasa (/nula germanica,
Inula ensifolia, Inula aspera — CtaBpo-
ITOJICKAW Kpall — MUHEPAIIOBOACKNUN paii-
oH, ['eoprueBckuii paiion; Inula orientalis
— Kabapauno-bankapckas PecmyOnuka —
30/1bCKUH palioH).

benkoBbli M1 AMUHOKHCIIOTHBIA COCTaB
OMPEEISUIM 110 clieaytoen metoauke: 0,2 r
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Today, rhizomes and roots of Inula he-
lenium L. are the most popular plant part of
this genus in scientific, traditional, and folk
medicine. It has expectorate, styptic, and
anti-inflammatory properties. In folk med-
icine decoctions of the plants under studies
are applied as anti-inflammatory and expec-
torate agents [1, 2, 3].

Therefore the study for chemical com-
position of the medicinal plant raw materi-
als are timely.

The purpose of the study was to de-
termine amino acid composition of some
representatives of /nula genus (Inula ger-
manica, Inula ensifolia, Inula aspera, Inula
orientalis) which grow in different regions
of the North Caucasus.

Methods. The experiments were car-
ried out using AAA 400 amino acid analyz-
er — highly specialized automatized liquid
chromatographer with computer manage-
ment, and postcolumn detective system.
An aboveground part of plants, gathered in
the phase of mass blossom of wild-grow-
ing plants in different regions of the North
Caucasus and dried out (Inula germanica,
Inula ensifolia, Inula aspera) — Stavropol
Krai, Mineralnye vody region, Georgievsk
region; Inula orientalis — Kabardin-Balkar-
ian Republic, Zolsky region).

Protein and amino acid composition was
determined using the following method:
0.2 g of the raw materials (precise weigh-
ing) were put into the flask with sleeve,
added with 10 ml of 6H hydrochloric acid,
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CBIPbs (TOYHASI HABECKA) TIOMEIIANIA B KOJIOY
co mumudom, 1o6asmsu 20 ma 6H kucnoter
XJIOPHCTOBOJIOPOIHOM, TUIOTHO 3aKPBIBAIN
KPBIIIKON 1 TTOMEIIAU B CYIIMIBHBIN 1IKad
Ha 23 yaca nipu Temneparype 110°C. Ilocne
THPOJTH3a KOO0y OXJTa)K1ajii 10 KOMHATHOU
TEMIIEPaTyPbl, KHCJIOTHOE U3BJICUCHUE (PILITh-
TPOBAJIM U BBIMIAPUBAIIN JIOCYXa B POTAIIOH-
HOM HCHapuTelie, mocie 4ero J00aBisii 5
MJI BOZIBI, M CHOBA BhITIApUBAIN (TIPOMBIBA-
HHE BOJ0H HEOOXOIUMO, YTOOBI N30aBUTHCS
OT OCTaTKOB KHUCJIOTHI XJIOPUCTOBOAOPOIHOM,
KOTOpasi OTPULIATENILHO BIUSIET HA BBIXOJ U
paznenenue nMukoB). Omeparuio MOBTOPSIIH
2 paza. K BeImapeHHOMY J0CyXa OCTaTKy
npuuBanu S0 mi 3arpy3zouHoro Oydepa (pH
— 2,2). Ilepen BBeneHneM B HOHOOOMEHHYIO
KOJIOHKY TIOJTYYCHHBIA PacTBOp (hUIIBTPOBA-
oM 4epe3 OyMaxHblii (QuisTp. 3agaHHbIC
KOJIMYECTBA CTAHJAPTHOTO U HCIBITYEMOTO
pacTBopa 4yepe3 103upoBouHyo nero (100
MKJI) BBOAWJIMCHh B KOJIOHKY aMHUHOKHCIIOT-
HOTO aHaIu3aTopa, MOCjie 4Yero mpudbopom
PaCCUMTHIBAINCH TUIOMIAAN MUKOB UCIIBITY-
€MOr0 U CTaHAAPTHOTO pPACTBOPOB, 3aTeM
MIPOBOJIWIIMCH PACUYEThl KOHIICHTPAITUN Ka-
IO aMUHOKHCIIOTBI B TIPOIICHTHOM COOT-
HOIlIeHUU [4].

Pe3syabrarsl. [lonoxurenbHbie pe3ylib-
TaThl TIPOBEJICHHBIX HCCIICIOBAHUIA CBHU/IE-
TEIHCTBYIOT O HAJIMYWE B JIEKAPCTBEHHOM
PaCTUTEIILHOM ChIph€ aMHUHOKHCIIOT (pHcC.1,
2,3,4).

closed tightly with a lid and put into the
drying closet for 23 hours at 110°C. After
hydrolysis, the flask was cooled to an am-
bient temperature, acidic extract was fil-
tered and evaporated till dry in rotational
evaporator, after this 5 ml of water were
added, and again evaporated (water flush-
ing out is necessary to eliminate the rest
of the hydrochloric acid which negative-
ly influence output and peaks separation).
The operation was repeated two times. Dry
evaporated residue was added with 50 ml
of loading buffer (pH — 2.2). Before the in-
troduction of obtained solution into an ion
exchange column it was filtered through
a paper filter. The quantities of standard
solution and solution under study were in-
troduced into the column of amono acid
analysed through the dosing loop (100 pul),
after that the device calculated the squares
of peaks of a standard solution, and solu-
tion under study. Then the concentration of
every amino acid in percentage terms was
calculated [4].

Results. Positive results of the studies
conducted give evidence about the presence
of amino acids in medicinal plant raw mate-
rials (figures 1, 2, 3, 4) .
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[Tocne pacmuppoBKH aMUHOTPaMM
OBLIM TIONYYEHBI CIHEAYIONHE PE3Yib-
TaThl, CBHUACTEIBCTBYIOIINE O KOJHUYE-
CTBEHHOM COJIEp’)KaHUHU aMUHOKHCIIOT B
uccieayeMbix o0bekTax (tabiu. 1).

Taonuuya 1 — AmMunokuciomuwlil cocmae

Hekomopuvlx npedcmasumenei pooa Inula

After deciphering of aminograms we
obtained the following results which give
evidence about quantitative content of
amino acids in the objects under study (ta-
ble 1).

Table 1 — Amino acid content of some species from Inula genus

AMHMHOKHUCIIOTBI O06bekThl uccnenaoanus / Objects of study
(H;‘prmmatl) / Hesicun rep- | esacun me- | [eBsicun mie- BOE:E:IHC{I;; /
mino-acies MaHCKuH / In- | 4emuCTHBIN / | poxoBaThIii / .
(hydrolyzates) . o Inula orien-
ula germanica | Inula ensifolia| Inula aspera alis
conepxanue,% / content,%

AcmaparuHoBas kuciota (Asp) /
Asparlic acid (Asp) 0,74 0,56 0,52 0,78
Tpeonun (Thr) / Threonine (Thr) 0,37 0,24 0,25 0,30
Cepus (Ser) / Serine (Ser) 0,39 0,27 0,27 0,32
I'mroramunoBa kucnota (Glu) /
Glutaminic acidGlu) 0,88 0,60 0,61 0,91
[Iponus (Pro) / Proline (Pro) 0,75 0,34 0,46 1,19
Dmunma (Gly) / Glycine (Gly) 0,43 0,30 0,30 0,34
AnanuH (Ala) / Alanine (Ala) 0,45 0,30 0,30 0,36
Banun (Val) / Valine (Val) 0,41 0,24 0,28 0,34
Metunonun (Met) /
Methionine (Met) 0,05 0.07 0,04 0,05
Msoneidum (lie) / 0,34 0,20 0,24 0,25
Isoleucine (lie)
Jletinmn (Leu) / Leucine (Leu) 0,71 0,47 0,49 0,53
Tuposun (Tyr) / Tyrosine (Tyr) 0,26 0,18 0,18 0,19
O®enunananu (Phe) /
Phenylalanine (Phe) 0,41 0,27 0,28 0,31
I'mctunun (His) / Histidine (His) 0,30 0,19 0,21 0,25
JIuzun (Lys) / Lysin (Lys) 0,47 0,30 0,32 0,36
AprunuH (Arg) / Arginine (Arg) 0,40 0,27 0,27 0,33
Cymma / Total 7,37 4,80 5,01 6,80
Ceipoii npotenH / Raw protein 8,82 5,98 6,14 7,14

W3 nostydeHHbIX JaHHBIX BUHO, YTO U3-
ydaeMble 00bEKThI coiepxkaT 16 aMuHOKuC-
JIOT, U3 KOTOPBIX 7 HE3aMEHUMBIX (BajuH,
W30JICHIIMH, JICMUMWH, JIM3UH, METHUOHMH,
TpeoHUH, (PpeHWIaTaHuH) U 9 3aMEHHMBIX
(aymaHwH, aprUHWH, acraparvHoBas KHC-
JI0Ta, TUCTUJWH, TJIUIMH, TIIOTaMHHOBAs
KHUCJIOTa, IPOJIUH, CEPUH, TUPO3UH), a TaK-
K€ ChIPOIl TPOTEHH.

40

As we can see from the data obtained,
the objects under study have 16 amino ac-
ids, 7 of which are essential (valin, isoleu-
cine, leucine, lysine, methionine, threonine,
phenylalanine) and 9 nonessential amino
acids (alanine, arginine, asparlic acid, histi-
dine, glycine, glutaminic acid, proline, ser-

ine, tyrosine) as well as raw protein.
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Oo6cyxaenune. Takum 00pa3oM B Hcclie-
IyeMBIX 00bekTax oOHapykeHo 16 amuHO-
KHCIIOT, U3 KOTOPBIX 7 HE3aMEHUMBIX U 9
3aMEHHUMBIX, a TAK)KE CHIPO MTPOTEHH, CyM-
MapHO€ CO/IepKaHUE KOTOPHIX COCTABUJIO B
Inula germanica (16,19%), Inula ensifolia
(10,78%), Inula aspera (11,15%), Inula
orientalis (13,94%). Pe3ynbraThel mpoBe-
JICHHBIX UCCIICIOBAHUN PACIITUPSIIOT CBEJIE-
HUsI 00 aMHHOKHCIIOTHOM U OEJTKOBOM CO-
CTaBe U UX KOJIMYECTBEHHOM COJICP>KaHUU Y
npencraButeneit pona Inula v MOTyT OBITH
WCIIOJIb30BaHbl TpU Pa3pabOTKE METOIUK
aHanM3a ISl JIGKQPCTBEHHOTO PaCTUTENb-
HOTO CBHIPbsI U JICKAPCTBEHHBIX CPECTB, MO~
JYYEHHBIX U3 ATUX PACTCHHIA.

3akirouenue. [Ipu nccienoBanuu Hau-
3eMHOM yacTH, COOpPaHHOM U BBICYIIEHHON
B (pazy MaccoBOTO IBETEHHSI OT AUKOPACTY-
X pacTeHUH npeacrasuteneit poaa lnula,
B pasHbix paiioHax CesepHoro Kaskaza
(Inula germanica, Inula ensifolia, Inula
aspera, Inula orientalis), BiepBbie OOHApY-
KEH M KOJMYECTBEHHO OMpEJEJIeH COCTaB
16 aMMHOKHCIIOT, U3 KOTOPBIX 7 HE3aMEHH-
MBIX U 9 3aMEHHMBIX, a TaK)Ke ChIPOU Mpo-
TEWH, CyMMapHOE COJIEpP>KaHNE KOTOPBIX CO-
ctaBuio B Inula germanica (16,19%), Inula
ensifolia (10,78%), Inula aspera (11,15%),
Inula orientalis (13,94%). Pe3ynbraTsl mpo-
BEJICHHBIX MCCIIEIOBAHUN PACIIUPSIOT CBE-
JICHUSI 0 XUMHUYECKOM COCTaBEe HEKOTOPBIX
npeacraBuTeneit poga /nula u MoryT ObITH
UCIIOJIb30BaHbI MPU JIaJbHENIIIEM UX U3yde-
HUU.

Bubanorpaguyecknii cnucox
1. PacturensHsle pecypebl CCCP: LBeTko-
BbIC PACTEHUS, UX XUMHUECKUH COCTaB,
UCIIONIb30BaHME: CEMEUCTBO Asteraceae
(Compositae) // Tlox pen. I1.JI. Coxo-
noBa. — CII6.: Hayka, 1993. C. 129-136.

Discussion. Thus, the study of the men-
tioned above objects revealed 16 amino ac-
1ds, 7 of which were essential and 9 nones-
sential, as well as raw protein, total content
of which amounted to 76.19% — Inula ger-
manica, 10.78% — Inula ensifolia, 11.15%
— Inula aspera, 13.94% — Inula orientalis.
The results of the studies broaden the data
about amino acid and protein composition
and their quantitative content in the species
from /nula genus and can be used for the
development of the methods of analysis for
medicinal plant raw materials and medici-
nal drugs, obtained from these plants.

Conclusion. While studying the abo-
veground part gathered in a phase of mass
blossom from wild-growing plants and
dried out species from /nula genus in dif-
ferent regions of the North Caucasus (Inula
germanica, Inula ensifolia, Inula aspera,
Inula orientalis), for the first time the com-
position of 16 amino acids, 7 of which are
essential and 9 nonessential as well as raw
protein was discovered and qualitatively
determined. Their total content amounted to
16.19% in Inula germanica, 10.78% in Inu-
la ensifolia, 11.15% in Inual aspera, 13.94%
in Inula orientalis. The results of the studies
conducted broaden the data about chemical
composition of some species from Inula ge-

nus, and can be used in further researches.
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THE TECHNOLOGY OF OBTAINING OF HEMOSTATIC GEL OF LAGODEN
ON THE BASE OF CARBOPOL

S.A. Fazliyev, S.N. Aminovy

Tashkent Pharmaceutical Institute, 100015, Oybekstreet, Tashkent city, Uzbekistan
E-mail: sunnatullofazliyevi@mail.ru tel.: 0(371)256-37-38

B pe3ynemame uccnedosaHuli npo-
800uUsICA pAO0 3KCnepumMeHmMos 0/14 pas-
pabomku mexHO02UU NOJTy4YeHUsa Kpo-
goocmaHasnusaruwe2o 2enda «/lazooeH».
Wccnedosanu pasHele 0CHOBbI 071 NOJy-
yeHuA 2enA. [1o OaHHbIM pe3ys1lbmamos 8
Kayecmee 2eneobpazosamens 8vlbpasnu
kapbonos. V3y4aa usmeHeHue peosio2uye-
CKUX U MmexHoJ102u4eckux c8oulcmea OCHO-
8bl 2e/18, NPoBOOUJIU Ceputo onbiImo8 071
onpedesieHUA KOHUeHmMpayuu 2eneobpa-
308amesia U Helimpasnusyrouje2o dzeHma.
Hamu 6611 paspabomaH onmumasbHell
cocmas npenapama u cnocob nosnyyveHus
€20 8 mexHoJ/102u4eCcKoM npouyecce. B kaue-
cmee UCXO0OHbIX 8eujecma Uucnosb308adu
J1a200€eH, KapbonoJsi, pacmeop 2Uud0poKcUoa
HaMpus, 2lUYyepuH, KOHCep8AaHMebl U 800y
oyuweHHyto. Jlaeo0eH — 3mo mpueudpam
Hampuesbili conu  3,16,18-mpu2udpok-
cu-9,13-3nokcunaboaH-15-kapboHosol
Kuciiomel. Jlazo0eH nosyyaemcsa nymem
nepepabomku cy6bcmaHyuu uHebpuHa u3
pacmenus 3atiye2yba onvaHAlwez0. 3au-
ye2y6 uz0asHa ucnosb3yemca 8 HapoOHOU
meouyuHe. Ljenoto pabomel ssunace pas-
pabomka mexHoJs102uu NOJly4YeHuUsA MAKoU
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We are conducting a series of experi-
ments for the development of technology of
Lagoden hemostatic gel obtaining. We stud-
ied different bases for the gel obtaining. Ac-
cording to the results, carbopol was selected
as a gelling agent. By studying the change
in the rheological properties of the gel and
technological basis, a series of experiments
were done to determine the concentration
of a gelling agent and a neutralizing agent.
We worked on an optimal composition of
the drug and a method for producing it in
the technological process. Initially some
substances like carbopol, sodium hydrox-
ide, glycerin, purified water, and preserva-
tives were used. Lagoden is a sodium salt
trihydrate 3,16,18-trihydroxy-9,13-epoxilab-
dan-15-carboxylic acid. Lagoden is obtained
by processing of Inebrin substance, which
is obtained from a Lagochilus inebrians-

plant. Lagochilus inebrians has been used
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nekapcmeeHHoU ¢opmel nazooeHa. Ma-
mepuasnol u Memoobl. []ns uccie0osaHus
UCNO/Ib308A/IUCL  XUMUYeECKUe peakyuu,
MemoObl NOJyYeHUA MAKUX JIeKapCmeeH-
Hblx hopm. Pesynemamel u ux obcyxode-
Hue. [lposedeH ps0 3KcnepumeHmMos 0/i4
onpedesneHua 8030elcmaus 2eneobpaso-
g8ameJibHbIX gewecms Ha 2enb «J/lazooeH».
M3y4asa ceolicmea 2ena Ha ocHose Kapbo-
nona-934, 6eia onpedenieHa e2o0 asbmep-
HAMuBHasA KOHUeHmMpauus 014 obpasosa-
HUA oNnMUMGa’sbHo20 2end. B pesynsmame
onsimos 66110 onpedesieHo, 4Ymo 2eslb
Ha ocHoge Kapbonosa coxpaHaem ceoe
dazpe2amHoe CocmosAHue 8 UHMmepaase
5,5<pH<8,2. 3IkcnepumeHmasnsbHO ycma-
HoB8J1eHo, Ymo 051 Helimpanuzayuu 1,000
2 cyxo20 Kapbonona pacxooyemcs unu 0,42
2 Cyxo020 2udpokcuoa Hampusd, unu 0,80 e
cyxo2o mpusmusamuHa, unu 0,68 2 cyxo-
20 5MAHOJIAMUHA. 3aKnto4eHue. Bnepavie
6611 pazpabomaH cnocob nosyyeHuUs Kpo-
goocmaHasnusarouweo 2ena «J/lazooeH»
Ha 2udpogunbHoU ocHose. Ha ocHogaHuu
aHAU3d NoJTyYeHHbIX 0aHHbIX yCMAHO8 1eH
mexHoJs102uYeckuli cnocob nosyyeHUs mMse-
Kol nekapcmeeHHol ¢popmel «Jlazo0eH».
Knioyeesle cnoea: nazooeH, zemocma-
mudyeckue cpedcmea, kapbonon-934, ma-
Kpozesib, 3/1leKmpocmamuyeckoe ommari-
KusaHue, 2uopoghusibHoe OCHOBAHUE

BBenenmne. B Hacrosmiee BpeMs B Me-
JTUIAHCKOM TIPaKTUKE Mpenaparbl T'eéMo-
CTaTUYECKOTO JCHCTBUS MMEIOT OTPOMHOE
3HaUeHHE. B OCHOBHOM TI'€MOCTaTUYECKHE
CpelIcTBa MPOU3BOIATCS B BHAE CyOCTaH-
Ui uiau uHbeKuuu. Cpeld TakKuxX CpeiCTB
cyOcrannus «Jlaronen» 3aHuMaer ocoboe
MECTO M MPUMEHSIETCS B T€YEHHWE MHOTHX
net. JlarogeH mosiyyaercs myTeMm mepepa-
00TKM cyOcTaHUMU HHEOpHHA W3 pacTe-
HUs 3aiiery0a ombsHsIONmEro. 3aiieryo
U3JIlaBHA WCIIONB3YEeTCS B HAPOAHOU MeEIu-
IIMHE. ABHIIEHHA BIEPBbIC MCIOJIH30BAI

in folk medicine for a long time. The aim
of the work was to develop technology of
obtaining of the soft drug form of Lagoden.
Methods. Chemical reactions, me-thods of
soft drug forms obtaining were used in the
study. Results. Influence of different gel
components on Lagoden gel were tested
through various experiments. After studying
of gel characteristics which on the basis of
carbopol-934 its alternative concentration
for the formation of optimal gelwas
defined. The experiments determined that
the carbopol gel retained its physical state
in the range of 5.5 <pH <8.2. To neutralize
1.000 g of dry carbopol 0.42 g of dry sodium
hydroxide or 0.80 g of triethylamine or 0.68 g
of ethanolamine are needed. Conclusions.
For the first time a method of Lagoden
gel obtaining was designed which stops
haemorrhage. A technological process of
taking/obtaining of semisolid drug form of
the Lagoden was developed.

Keywords: Lagoden, hemostatic facili-
ties, carbopol-934, makrogel, electrostatic
push, hydrophilic base

Introduction. Today medicinal drugs
which have hemostatic effect are of great
importance. Generally, hemostatic medi-
cations are produced in the form of a sub-
stance or injection. Lagoden occupies a spe-
cial place among these medications and is
used for many years. Lagoden is obtained
by processing of Inebrina substance which
is obtained from Lagochilus inebrians
Bunge plant. Lagochilus inebrians Bunge
has been used in traditional medicine for a
long time. For the first time Avicenna used
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U3MEITBICHHBIC JIUCThSI PACTEHUS MPHU HO-
COBOM KPOBOTCUEHUH, B JICUCHUU THOWHBIX
3a0osieBaHMii U Apyrux paH. Ydenole Ha-
UOHAJILHOTO YHUBEpPCUTETa Y30eKucTaHa
uMeHn M. VYiyroeka m MHCTHTyTa OHMOOP-
rannyecko xumuu nipu AH PY3 pazpabo-
TaJu TEXHOJOTHIO MONYYSHHS CYyOCTaHIINH
«Jlaronen» u3 pacteHus 3aiineryba omnbs-
Hstomero (ar. Ha3anue — Lagochilus
inebrians Bunge) [2, 3, 4]. Cerogns Ha oc-
HOBE ATON CyOCTaHIIUU BBEACHBI B IIPAKTH-
Ky UHBEKIMOHHbIE U TaOJIETOUYHbIE (POPMBI
npemnapara [2].

Jlaromen — 9TO TpUIrMApaTrT HATpUe-
Bbli  comu  3,16,18-Tpuruapokcu-9,13-
anokcuaadaan-15-kapOOHOBOM  KUCIIOTHI:
C,,H,,0.Na-3H,0. Cozmepkur qurepreHo-
WIHBIA CKENEeT MATUYICHHOE SIOKCHUIHOE
KoJibIIo (puc. 1).

the crushed leaves of the plant to treat a na-
sal bleeding, festering wounds, and other
diseases. Scientists of the National Univer-
sity of Uzbekistan named after M. Ulugbek
and the Institute of Bioorganic Chemistry
of the Academy of Sciences of Uzbekistan
developed a technology of obtaining of La-
goden substance from the Lagochilus ine-
brians plant [2, 3, 4]. Today, based on this
substance practice several forms of drugs
such as injections and pills were put in prac-
tice. [2]

Lagoden is a sodium salt trihydrate
3,16,18 trihydroxy-9,13-epoksilab-
dan-15-carboxylic acid:C, H,,O.Na * 3H,0.
It contains skeleton of diterpenoidny and a
five-membered epoxy ring [Fig. 1].

Pucynok 1 — Cmpoenue nazooena
Figure 1 — Structure of Lagoden

B Hacrosmee Bpems yBEIMYMBAECTCS
TpeboBaHHE K MSTKUM (opMaM reMocTa-
TUYECKUX IHpernaparoB. [emocrarnueckue
rejy IIMPOKO MPUMEHSIOTCS B CTOMATOJIO-
MU U [PU PAHEHHUH, YMEHBIIAIOT BpPEMs
KpoBOTeUeHMs. Bpemsi nelcTBus KpOBOO-
CTaHABJIMBAIOUIMX IpPENapaToB MPU MECT-
HOM NPMMEHEHHM 3HAYUTENIBHO YMEHbIIa-
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Nowadays, the demand for the soft

form of hemostatic medications is
increasing. Now haemostatic gels are
widely used in dentistry and in treating
injured athletes. Duration of affecting of
locally applied hemostatic medications

reduced significantly due to the time of
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€TCSl 3a CUeT BPEMEHHU KPOBOOOpAIICHHS.
MecTHO AEUCTBYIOIIME JIEKAPCTBEHHBIE
cpenctBa cuurtaroTcsa Oonee 3¢ GHEeKTUBHBI-
MU ¥ YIOOHBIMU TIPH KCTIONIb30BaHuu. [103-
TOMY TIOJTy4€HHUE TelaeBor (HOpMbI cyOCTaH-
IIUU JIarO/ICHA SBJISIETCA OJTHOM M3 Ba)KHBIX
3aj1au.

MarepuaJsl 1 MeToabl. [Ipexae Bcero,
Ha OCHOBE (PU3MKO-XUMUYCCKHUX CBOWCTB
JICHCTBYIOIIETO BEUIECTBA OBLIU BHIOPAHBI
reneoOpasyroniue BemecTa. Jlns mpuro-
TOBJICHUST OCHOBBI T€II TIPOBOIWIICS P
JKCIIEPUMEHTOB. B KadecTBe OCHOBBI HC-
MI0JIb30BaHbI  CIIEAYIOIINUE Treneo0pa3zoBa-
tenu: [13I-6000, MII, komraren u xap6o-
nos-934. Ilpu 5TOM M3 KaXJ0ro BelIecTBa
TOTOBWJIN OT/ICJIbHBIC TEJIEBbIC OCHOBBI H
MIPOBOIAIIN HAOIOACHUS B TEUCHHUE 5 MECsI-
1EB.

MsrkocTh, paBHOMEPHOE pacupenese-
HUE JEHCTBYIOIIErO BEIIECTBA, BA3KOCTh U
CTPYKTYpHas yCTOMYMBOCTD I'eJisi HA OCHO-
Be KapOomoja 3aBUCUT BO MHOTOM oT pH
cpensl [6,9, 10]. UI3menenue a3 pexTuBHOM
BS3KOCTH B 3aBUCUMOCTH OT UCIIOJIb3yEeMO-
r0 HEUTPAM3yeMOro areHTa OOBICHSIETCS
Pa3JIMYHBIM MEXaHU3MOM HEWTpaau3aluy,
OPUBOJASIINM K HAPYUIEHUIO BHYTPUMOJIE-
KYJISIpHBIX CBsizeil. OIMHAKOBBIE HABECKH
KapOorojga TUTPOBAIU Pa3HBIMU KOJUYE-
CTBaMHM THJIPOKCHUJIA HATPUS, TPUITUIIAMHU-
Ha, DTaHOJIAMHHA U CPAaBHHUBAIHU MSITKOCTh
U CTPYKTYpHBIE CBOWCTBA rejei. B ciyyae
HEWUTpanu3alMu TUIPOKCUAAMHU HATpUS
o0beM Makporeseil yBETUYHBAETCS B pe-
3yJlbTaTe 3JIEKTPOCTATUUYECKOTO OTTAJIKHU-
BaHUSI MEXIY 3apsDKCHHBIMH aHUOHAMHU
KapOokcuibHbIX Tpynin. [locie nelrpanu-
3aI[UU BCEX KapOOKCUIIBHBIX T'PYIII MOBHI-
menue pH BeneT K CHUXKEHUIO BSI3KOCTH,
YTO OOBSICHSAETCS HAKOIUICHUEM TMPOTH-
BOMOHOB, TIPOHMCXOJIUT AKPAHUPOBAHHE
(dukcupoBaHHbIX 3apsanoB [9]. Ilpu Heit-
Tpajdu3ald aMUHAMH acCoIMalus Kap-
OOKCWJIBHBIX TPYNI YacCTUYHO TOMABIIS-
eTcs 3a cyeT oOpa30BaHUS KOMILIEKCOB C

blood circulation. Likewise, locally acting
drugs are considered more effective and
convenient to use. Therefore, obtaining a
gel form of the Lagoden substance is one of
the important tasks.

Materials and methods. Firstly, on the
basis of the physico-chemical properties of
the active substance were chosen gelling
agent. Experiments were conducted to
prepare the basis of the gel. As a basis used
the following gelling agent: polyethylene
glycol 6000 (PEG 6000), methylcellulose
(MC), collagen and carbopol-934. At the
sametime from each individual gel substance
prepared bases and made observations in
the course of 5 months.

Softness, uniform distribution of the
active ingredient, strength and structural
stability of the gel in Carbopol depends
largely on the pH of the condition [6,9,10].
Changes ofthe effective viscosity depending
on the used neutralized substance are
explained by the different mechanism of
neutralization, which leads to disruption
of the intramolecular bonds. The same
samples of carbopol were titrated by
different amounts of sodium hydroxide,
triethylamine, ethanolamine and compared
the softness and structural properties of the
gels. Inthe case of neutralization with sodium
hydroxide macrogol volume increases as
a result of electrostatic repulsion between
charged anions of carboxylic groups. After
neutralization of the carboxyl groups the
increase of pH leads to lower viscosity, due
to the fact that the accumulation counter
occurs screening of fixed charges [9]. When
neutralizing with amines association of
carboxyl groups partially suppressed by
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aMHUHOTPYIIION KaK MOJIEKYJSPHOTO, TaK U
HOHHOTO THTA [9].

KonuyecTBo kapboriona B reyie CHIBHO
BIMSET HA PEOJIOTMYECKUE CBOMCTBA CH-
cremsl [7, 10]. [lo naHHBIM JIUTEpaTypHBIX
UCTOYHHKOB U3BECTHO, UTO T'eJlb C KOHIICH-
Tparnueii kapoomnona B uatepsaie 0,5-1,5%
oOnasaeT Xopoueld TEKYy4YeCTblO U BSI3KO-
cThio [9]. Ecau KoHILIEHTpauusi MpeBbIlia-
eT 2% cHauaza IoJIly4aeTcsl HEOIHOPOIHAs
BOJIHAsl JUCHEPCHS], MOCIE HEUTpATU3ALUU
— IUIOTHBIA Te€Jlb. DTO CIYKUT NPUYNHON
HEPABHOMEPHOTO PACIIPENEIICHUs IEUCTBY-
IOLLIET0 BEIIECTBA B IIOJy4YEeHHOM rene. ['enb
kKapOomona ¢ koHueHtpauueit 0,8% umeer
ONTUMAJIbHBIE PEOJIOTUYECKHE CBOWCTRA.

PesyabTarsl n nx oocy:xkaenune. [Tocne
IPUTOTOBJICHUSI 0OPA3LOB Tejiel B pa3HbIX
ocHoBax (I12I" 6000, MLI, xomtareH u kap-
6omos1-934) HabmrOmanoch CieayroImiee: y
resist Ha ocHoBe 3% MI] B npouecce xpa-
HEHUSI CHIKAJach BA3KOCTb. [lpu ucmonb-
30BaHUU CTAOWIN3AaTOPOB ISl YITYUIICHUS
BSA3KOCTU Telisi He HaOJroianach CTaduiib-
HOCTb. JIJI1 MOHMKEHUS MO/ICYIIMBAIOIIETO
cBoiictBa MII gobasnsau oxoito 20% -
uepuna. Kpome Toro, MI[ He coBMecTnuma
CO MHOTMMHU BOJOPACTBOPUMBIMHU COEIH-
HeHusMu. [Ipu M3yyeHUH pPeoJOrHuYecKux
cBoiictB 1,5% rens kxoiurareHa HaOmroma-
J0ck cHIkeHue BsaskocTu. [1917 6000 B mac-
coBoii goine 40% oOpaszoBan OeclBETHYIO,
TOMOT€HHYIO CTPYKTypy. ['enib Ha ocHoBe
1% kap6Oomnona-934 ob6nagaer XOpOIIMMHU
CBOMCTBAMM — I'OMOTEHHBIN, IIPO3PaYHbII
OecuBeTHbIN renb. [Ipyn xpaHneHuu B Tede-
HUE 8 MecCsIIeB HE pa3pylIMIach CTPYKTypa
rensi. ['enu Ha ocHOBe KapOomosa 06naaaoT
PAIOM IPEUMYLIECTB 110 CPABHEHUIO C JIPY-
TUMH CTPYKTYpOoOOpa3yroMMi KOMIIOHEH-
TaMU: MPU HAHECEHUHU Ha KOXY OHHU 00Opa-
3yIOT TOHYAMIIKE TIIaJIKKE MIIIEHKU, XOPOILIO
pacnpenenseMbie 0 CIM3UCTOM U KOKHOU
MOBEPXHOCTH, OOEcCHeyuBasi MPOJIOHTHPO-
BaHHBIN A EKT mpenaparoB, paBHOMEPHO
BBICBOOOKIAIOT ACHCTBYIOLIUE BEIIECTBA.
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the formation of complexes with the amino
group as the molecular and ionic type [9].
Quantity ofcarbopol in gel strongly
the
the system [7, 10]. From the literature

affects rheological properties of
sources known that carbopol gel with the
concentration in the range of 0.5-1.5%,
possesses good flow viscosity [9]. If the
concentration exceeds 2%, firstly there is
non-uniform aqueous dispersion obtained,
andafter neutralization it is a firm gel. This
causes uneven distribution of the active
substance in the obtained gel. Carbopol gel
at a concentration of 0.8% has the optimal
rheological properties.

Results and After
preparation of gel samples in different bases
(PEG 6000, MC, collagen and carbopol-934)
the following was noticed: Gel on the 3%

discussion.

base MC after some time lost its viscosity.
While using stabilizers to improve the
viscosity of the gel was not improved
stability. To reduce the drying property of
the MC about 20% of glycerine were added.
In addition, the MC does not combine with
the number of water-soluble compounds.
The rheological properties of the 1.5% gel
of collagen are low, and levels of viscosity
are bad. PEG 6000 with a mass fraction
of 40% formed a colorless, homogeneous
consistency, but when stored it became
wet. The gel based on 1% carbopol 934 has
good properties — homogeneous, colorless,
transparent gel. When storing for 8 months
has not destroyed the gel structure. Carbopol
gels have a number of advantages compared
with other structure-forming components:
they form smooth layer when rubbing, well
distributed on the skin surface, provide
mucously prolonged effect of drugs, and
uniformly separate the active ingredients.
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B pesynprare omnbITOB HEWTpanu3aluu
OBLITO OIPENIENICHO, YTO TeIh Ha OCHOBE Kap-
0or1o51a COXpaHsIeT CBOE arperarHoe COCTOs-
Hue B uHTepBasie 5,5<pH<S8,2. [{ns Heitrpa-
m3anmu 1,0 T kapOomnona pacxomyercs: uin
0,42 r cyxoro rugpokcuaa Harpus, wim 0,80
r TpudTUIaMUHa, Win 0,68 r aTaHOIAMUHA.

JIns yhoydilleHus: CpoKa XpaHEHUs u
Ka4yecTBa res, A1 00eCreYeHus] ero Mu-
KpOOMOJIOTMUECKON YHMCTOTHI Obla HC-
M0JIb30BaHA CMECh HUMAarMHa W HUMAa30J1a B
otHomeHuu 1:3. Coxgepxanue cMecH HUIIa-
rMHa ¥ HUNnas3oja, cornacHo I'® XI, nomxHo
ob1Th 0,01% oT o0mieit maccel Tpenapara.
[Ipenapar, copepkamuii JaHHBIM KOHCEp-
BaHT, COXpaHSET MHUKPOOUOIOTUYECKYIO
YUCTOTY U CBOE€ arperaTHoe COCTOSIHUE B
teyeHue 1,5 met. [To MukpoOuosornyeckon
YUCTOTE IMpernapar COOTBETCTBYET HOpMa-
TUBHBIM JJOKyMeHTaM. C yueToMm pe3ylibTa-
TOB AKCIIEPUMEHTOB M3yY€Ha 3aBUCHUMOCTh
CBOMCTB OT KOJMYECTBA BEIIECTB, BXOAS-
IUX B cocTaB res (Tadm.l).

As a result of the neutralization
experiments it was determined that
carbopol gel retains its physical state in the
range of 5.5 <pH <8.2. To neutralize 1,000
g Carbopol consumed 0.42 g dry sodium
hydroxide or 0.80 g of triethylamine or 0.68
g of ethanolamine.

In order to improve the shelf life and quali-
ty of the gel, to ensure its microbiological puri-
ty used the mixture of nipagin against nipasol
in proportion of 1:3 was used. The content of
the mixture nipagin and nipazol according to
State Pharmacopeia XI must be 0,01% of the
total weight of the drug. Drug, wich contain-
ing conserving agent has kept it is aggregate
condition for 1,5 year. On microbiological
purity of the drug corresponds to regulations.
Based on the results of experiments examined
the properties depending on the number of
incoming substances in the gel composition
(Table 1).

Taonuua 1 — Cocmae npood, ucnoib308aHHbIX 0N NOAYYEHUA ORMUMATILHOZ0 215
Table 1 — The composition of the samples used to obtain the optimum gel

Cocras / Composition
BemectBo / Substance Nel N 2 N3 Nod

Jlaronen, r / Lagoden, g 1,00 1,00 1,00 1,00
Kap6omomn, r / Carbopol, g 1,00 0,80 1,00 1,00
V(NaOH, 2 monsw/m), mi /
V (NaOH, 2 mol/l) 4,00 4,20 6,50 7,50
I'muuepwun, T / Glycerine, g 5,00 5,00 10,00 15,00
Humarumammasor, r / 0,01 0,01 0,01 0,01
Nipagin + nipazol, g
Boga, M / water, ml g0 100/ o 100 / 10 100/ 0 100/

up to 100 up to 100 up to 100 up to 100

Jns wmccrnemoBaHus  HMCIOdB30Balu 4
Bujaa reneu. [lpu cpaBHEHHM CBOMCTB IO-
JYYEHHBIX TeJiei ObUTO BBISBICHO, YTO I'elb
Ne2 obnmagaeT BICOKOW OMOMOCTYITHOCTHIO,
JIeJIaCT €r0 BBICOKOPKOHOMHYHBEIM, IT03BO-
JS€T JIOCTUTHYTH IKEIAaeMOT0 Tepares-
THyeckoro s dexra, HEXKeNu B Ciiydae C
MPOTOTUTIAMH, TIPOSIBIIIET XOPOIIKUE TEXHO-
JIOTUYECKHE CBOMCTBA U YI0OEH B IPUMEHE-
HUU. YBEJIWYCHUE KOJIMYECTBA TJIUIIEPUHA
MPUBOJUIIO K OTPUIATETLHOMY U3MEHEHHIO
CTPYKTYPHO-MEXaHUYECKUX CBOMCTB Irejisl.

The research discovered four different
gels. When comparing the properties of
the gels obtained from each composition
were determined that No 2 gel exhibits the
best properties and most conveniently for
usage. Increasing the amount of glycerine
leads to a negative change of structural and

mechanical properties of the gel.
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Jns nonyuenus 1% renst «Jlarogen» The following technique has been
ObL1a MpeJUIoKeHa cieayromas Texnonoru-  proposed for the preparation of 1% gel
Yyeckas cxeMa MpOu3BOCTBA (PUCYHOK 1). Lagoden (diag. 1.).

B.P. 1.1. TlonroroBka Bo3ayxa / Preparing air »
N B.P. 1 Canurapnas

B.P. 12 CaHI/ITapI.-IaSI o?pa.610T.1<a 060py;:[(.)BaHm1 ¥ IOMEILEHUH < noaroTOBKA NPOMBONCTRA /
/ Sanitary preparation of building and equipment Sanitary preparing
B.P. 1.3. Iloaroroska nepconana / Preparing personals < production
B.P. 2.1. Ilomyuenue Boas! st uHbekuui / Obtaining water for | B.P. 2 Tlonyuenue Bomb!
injection B IUIS UHBEKIMI U PEaKTUBOB

<4 /Obtaining water for
B.P. 2.2. Tlonroroeka 2 M pactBopa NaOH / Preparing 2 M injection and reactive
solution of NaOH
T.IL 1.1. IlogroroBka kap6onona / Preparing carbopol T.I1. 1 TlpurorosneHue

4= OCHOBBI remst /
T.IL 1.2. Helitpanusaius kapoonona 2 M pactsopom NaOH / < Preparing base of gel
Neutralize carbopol with 2 M solution of NaOH -

ITotepu /
Lost materials

T.IL 2.1. PacTBOpeHue arojieHa B BOAE 1Sl HHbEKIUH /

A

Dissolving lagoden in water for injection

T.IL 2.2. B3semuBanue ocHoBbl reist / Weighing base of gel

A

T.IL. 2 TIpurotoBnenue
'€¢—{ KOMIIOHEHTHI rejist /
Preparing compounds of gel

T.IL 2.3. PacTtBOpeHre KOHCEPBAHTA B BOJE JUIST MHBEKIIHH /

A

Dissolving conserving agent in water for injection *
T.IL 2.4. OTMepuBaHME BCIIOMOTaTeILHOI'0 KOMIIOHEHTA / P Horepu /

. o, | .
Measuring volume of additional compound Lost materials

T.IL 3.1. Beenenue B ocHOBEI narogena / Introduction lagoden

to the base of gel T.IL. 3 Tony4enune rens /

Obtaining gel

T.II. 3.2. BBenenne B OCHOBEI BCIIOMOTaTEILHELIX BEIECTB /

A

Introduction additional substances to the base of gel

VYakoBKa, MapKHApoBKa, (pacoBKa
roroBoii nmpoxykiuu / Packing,
marking, packaging ready product

Tlorepu /
Lost materials |4—

A

Pa3menieHre roToBoi NpoyKIuu
<€— B 30He xpaHenus / Putting ready
product in zone holding

CxnamsiBanne ToToBOM poxykiuu/ Putting ready product

Pucynok 1 — Texnonocuueckaa cxema npouzeoocmea 1% zena «/Iazooen»
Figure 1 — Technological scheme production of 1% gel “Lagoden”
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Cocras rens:

— JIEHCTBYIOILIEE BEILIECTBO — JIAroJieH;

— TeJieBasi OCHOBA — KapOomnoi-934;

— HEWUTPAJIM3YIOIIUA areHT — BOJIHBIN
pacTBOp THIApokcuaa HaTtpus (2
MOJIB/M);

— DIMLEpPUH — YAydllaeT BcachlBae-
MOCTh JICWCTBYIOIIETO BEIECTBa,
CMSITYAET KOXKY;

— KOHCEpBAaHT — CMECh HUIIaruHa 1 HU-
masoJjia B oTHoIeHuu 1:3;

— BOJIa OYMILICHHAS.

JUia nomyuenus 100,0 r rens «Jlaronen»
ucnoas3oBanu 1,00 r naronena, 0,80 r kap-
oomoia, 0,01 r cMecHn HUMMaruHa ¥ HAMA30-
Jla, CMEIINBAJIM ¢ Bogoi maccon 86,00 T u
OCTaBJsUIM Ha 4-8 4YacoB s HaOyxaHMs.
[TonyueHHy0 BS3KYH0 MacCcy HEWTpau30-
Bajy ¢ 4,2 MJI pacTBOpa rUAPOKCUIA HATPUS
(2 MonB/7) TP MHTEHCUBHOM IE€pEMEIIH-
BaHUU U CMeIUBau ¢ 5,0 MJT IHIIepUHA.

BoiBoabl. BriepBrie Oblna paspaboTtaHa
TEXHOJIOTHs TIoNy4deHus renst «Jlaromeny.
IIpn wn3ydyeHMH CBOMCTB Teiil Ha OCHOBE
KkapOormona-934, ObLIO OMNpeneNeHo, YTOo
it Herpanuzanuu 1,0 r cyxoro kapooro-
na pacxoayercs win 0,42 r cyxoro ruapoK-
cuna Hatpud, uiau 0,80 T TpUATUIAMUHA,
niu 0,68 T 3TaHOIaMUHA.
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Gel composition:

— active ingredient — Lagoden;

— for obtaining the gel base — car-
bopol-934;

— neutralizing agent — sodium hydrox-
ide aqueous solution with a concen-
tration of 2 mol / I;

— glycerin — has a capacity of softening
the skin and improves the absorb-
ability of the active substance;

— conserving agent — a mixture nipagin

and nipazol at a ratio of 1:3;

— distilled water.

To obtain 100.0 g of the Lagoden gel
1.00 g of lagoden substance were taken,
0.01 g of nipasol+nipagin mixture and 0.80
g Carbopol was mixed with water weighing
86.00 grams, and left for 4-8 hours for swell-
ing. The obtained/ taken viscous mass was
neutralized with sodium hydroxide solution
(2 mol / 1) under the vigorous stirring natrii
hydroxydi 4.20 ml, and mixed with 5,00 ml
volume of glycerin.

Conclusions. For the first time technol-
ogy of Lagoden gel production was intro-
duced. By studying the properties of the
Carbopol -934 gel was determined that to
neutralize 1.000 g carbopol consumed 0.42
g dry sodium hydroxide or 0.80 g of tri-
ethylamine or 0.68 g of ethanolamine.
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METHOD DEVELOPMENT AND VALIDATION FOR DETERMINATION
OF ANTIHEMOLYTIC ACTIVITY OF ECULIZUMAB (SOLIRIS)
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buoaHanumuuyeckue MemooObl npume-
HAIMCA KAK HAa cmaouu paspabomku u
UCnbIMaHus npenapamos, mak u npu ce-
puliHom 8binycke apmayesmuyeckol
npodykyuu. OueHka kadecmea Jsekap-
cmeeHHbIx npenapamos (/1) u cybcmad-
yul npou3sooumMcsa C NOMOWbIO MOYHbIX
U 80CNpouU3800UMbIX Memo0os. To4HOCMb
U 80CNpoU3800UMOCMb Memooad nposeps-
oMmca npu nposedeHUU B8asIUOAUUOHHbIX
pabom, komopesie A8aaomca obs3ameriob-
HoiMu npu peaucmpayuu Jil. OcHosHou
3a0ayell sanaudayuu mMemooda £A8J/19emcs
3KCnepuMeHmMasnabHoe  00KA3amesibCmMaEo
e20 npuz2o0Hocmu 058 uenel, Komopeble
00o/1Hbl 6bimb 0ocmueHymel. Banudayua
6uoaHasumMuyeckux MemoouK — 3mo 0OUH
U3 3/1eMeHmo8 8aaudayuu 8ce2o npouecca
npou3zgoocmea nekapcms [1, 2]. Ljene uc-
cnedosaHus: sanudayusa paspabomaHHo-
20 8 000 «MbL] «[eHepuym» memoda oueH-
KU cneyucuyeckoll aHmuzemosiumuyeckou
akmusHocmu npenapama  3Kysu3ymao.
Mamepuanel u MmemoObI: npenapam 3Ky-
lu3ymab, ceHcubusU3UPOBAHHbIe AHMU-
menamu KypuHsle 3pumpoyumel, KOMnJie-
MeHM-co0epXXaujas CblBOPOMKA Yes108eKda.
Pesynemamer: npu g8anudayuu memooa
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Bioanalytical methods are applied at
the development and test of drugs as well
as at the step of pharmaceutic products
issue. Drugs and excipients quality esti-
mation is made by means of precise and
reproducible methods. Accuracy and repro-
ducibility of a method is established during
validation which is obligatory for medicine
registration. The principal task of method
validation is experimental evidence of its
suitability for the objectives to be achieved.
Validation of bioanalytical methods is one
of the elements of the whole medicine pro-
duction validation [1, 2]. The aim of re-
search: to validate a method for determi-
nation of specific anti-hemolytic activity of
eculizumab developed in LCC “IBC Generi-
um”. Materials and methods: eculizumab,
antibody-sensitized chicken erythrocytes,

complement-containing human serum. Re-



Pharmacy & Pharmacology V. 4 Ne 6, 2016

DOI: 10.19163/2307-9266-2016-4-6-54-71

NoKA3aHbl €20 cheyuguyHOCMb U Ccoom-
gemcmeaue Kpumepuam — npaguibHOCMb
onpedesieHUA OMHoOCUMesIbHOU cheyu-
¢uyeckol akmusHocmu (103.0+1.4)%),
ycmouyugocme (CV - 11.5%), cxooumocme
- (CV - (4.9+0.9)%), sBocnpou3800UMoCcms —
(CV - (3.5£0.4)%) u nuHetiHocmeo (k-1.0275;
R? - 0.9975). NMpu sanudayuu 8 yesaom noo-
meepx0eHa Npu200HOCMb cucmemsi (060-
pydosaHue, mamepuasnel, dHaJumMuyeckue
onepauuu u adasnausupyemole 06pasyvi)
0719 NoJly4YeHUs 00CMOBEPHO20 pe3y/ib-
mama. O6cyxoeHue pe3ylbmamoes.
lMpu eanudayuu memooa noJsy4yeHO 3SKC-
nepumeHmMasbHoe 00KAazamesibCMBO e20
npu2oOHocmu 0719 00CMUXeHUA nocmas-
JIeHHoU uyenu - oueHku cneyughuyeckol
akmusHocmu npenapama  3kysiusymae.
[lpocmoma ucnosiHeHUs Memooda Nno38o-
JIUM NoJly4ame MOYHble pe3yibmamel npu
€20 NpUMeHeHUU 8 Opyaux 1abopamopusx.
Pa3pabomaHHbIt Memo0o Mmoxem 6bimb UC-
NoJib308aH He MOJIbKO 0718 onpeodesieHus
cneyuguyeckoli akmusHocmu JIC Conu-
puc, Ho u Opyaux hapmayesmuyeckux cy6-
cmaHyut u nekapcmeaeHHwix cpedcmas (J1C)
Ha ocHose aHmumen agguHHbix K C5 Kom-
NOHeHMa KomnsieMeHma 4es108eKd.

Knioyesvle cnoea: skynusymab, aH-
muzemosiumuy4eckdas akKmueHOCMb, 8aJluU-
dayud, cneyugu4yHoCcme, NpPasusibHOCMs,
JIUHeUHOCMb, Npeyu3uOHHOCMb, 80CNPO-
u3800UMOCMb

BBenenue. DpdextuBHOCTS U Oe30mac-
HOCTH JieKapcTBeHHbIX cpencTs (JIC) rapan-
TUPYETCS UX COOTBETCTBUEM HAITHOHATbHBIM
U MEXIyHApOTHBIM CTaHIapTaM KauecTBa.
CootBerctBue kayectBa JIC permaMeHTupy-
€MBIM TpeOOBaHUSAM YCTaHABIIUBACTCS pa3-
JIMYHBIMU MeTomaMu. Beison o kauectse JIC
B 3HAYUTCILHOM CTCIICHH 3aBHCHUT OT Kaue-
CTBa CaMOro METOfa, MO3TOMY HE0OXOTUMO
OIICHUBATh TPHUTOJAHOCTh AHAJTMTUYCCKUX
METOJIOB C TIOMOIIIBIO MPOLIETYPhI KBaTU(hU-
Kalliy WK MOJHOM Bamuaamnuu [ 1, 3].

I'naBHOM 3amadeil Bajauganuu JIH000M
METOIMKHU SIBJSIETCS OKCTIEPUMEHTAIBHOE

sults. We demonstrated the specificity of the
method and its correspondence to criteria
of accuracy (103.0+1.4)%, robustness (CV
- 11.5%), repeatability (CV - (4.9+0.9)%),
reproducibility (CV - (3.5+0.4)%), and linear-
ity (k-1.0275; R? - 0.9975) during validation.
The system validity (equipment, materials,
analytical operations and analyzed sam-
ples) was confirmed for true results obtain-
ing during validation. Results discussion.
Experimental evidence of suitability of the
method for eculizumab specific activity as-
sessment was obtained in course of valida-
tion. The simplicity of the method allows
obtaining accurate results in other labora-
tories. The developed method can be used
not only for specific activity of Soliris deter-
mination but also for other pharmaceutical
substances and drugs based on antibodies
specific to human complement C5.
Keywords: eculizumab, anti-hemolytic
activity, validation, specificity, accuracy, lin-

earity, precision, reproducibility

Introduction. Efficiency and safety of
drugs are guaranteed by their correspon-
dence to national and international quality
standards. Correspondence of drugs quality
to the restricted requirements is established
by different methods. The conclusion about
medicine quality depends from the method
quality at a significant rate; therefore it is
necessary to assess suitability of analytical
methods using qualification procedure or
full validation [1, 3].

The main task of method validation
1s experimental confirmation of its appli-
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JI0Ka3aTeNIbCTBO MPUTOAHOCTH €€ IPUMEHE-
HUS 17151 JOCTUKECHUS 3asIBJICHHOM 1I€JIH.

Henbio uccienoBanusi Obuia pazpaboT-
Ka W BaJMJAIMsl METOJa OIEHKU crenudu-
yeckoit aktuBHOCTH JIC sxynu3zymad (Comnu-
puc). Comupuc npuMeHsieTcss sl JeUeHUs
MapOKCU3MAIILHONW HOYHOM TeMOITIOOUHYpHH
(ITHT'). ITHI" — »T0 0OuYeHb pearoe 3a0oeBa-
HHUE KPOBHU, 00YCIIOBIIEHHOE SKCIAHCUEH O/
HOTO WJIM HECKOJBbKUX KIJIOHOB T'€MOIIO3TH-
YECKUX CTBOJIOBBIX KPOBETBOPHBIX KIIETOK C
comarudeckor myrtammen PIG-A rena [4, 5].
B 58% cnyuyaeB npuunHOIl cMepTH NaIeH-
ToB ¢ [IHI" siBnstorcst TpomMOO3bI, XpOHUUE-
cKasi 0OJIe3Hb TOYEK, reMOpPParuuecKue Oc-
JIOKHEHUs Ha poHe TpomborToneHuu |5, 6].

Conupuc — rymMaHU3UpPOBAHHOE MOHO-
KJIOHaJbHOE aHTuTeNno nporuB C5 Kom-
MOHEHTa KOMIUIEMEHTa YeJIOBEKa, €ro
CBSI3BIBAHUE C MUIIICHBIO WHTHOUPYET pac-
mierienue komrnonenta C5 Ha C5a u C5b
U OJIOKHUpYyeT 00pa30BaHKUE TEPMUHAIBLHOTO
koMmIuiekca komruiemMeHta C5b-9. Takum
00pazoM, 3Kynn3ymMad BOCCTaHABIMBAET pe-
TYJSIIUIO aKTUBHOCTH KOMIUIEMEHTA B KO-
BU U MPEAOTBPAILAET BHYTPUCOCYIUCTHII
remonu3 y 6onbubix [THI [4, 5, 7, 8, 9].

Jliist onieHKHU criennuueckoil akTUBHO-
ctu JIC Conupuc 06b11 pa3paboTaH METOJ C
WCIIOb30BAaHUEM  CEHCHOMIM3UPOBAHHBIX
aHTUTEJIaMU KypUHBIX 3)pUTpouToB (CI) u
KOMILIEMEHT-COEPKAIled CHIBOPOTKH 4Ye-
noseka (UC).

B pesynabrare mnpoBeiaeHHOW Baiuaa-
1uU ObUTH TMOJTyYEHBI SKCTIEPUMEHTAIbHBIC
JTAaHHBIE, TOATBEPIKIAIOIINE COOTBETCTBUE
pa3paboTaHHON METOIMKHU KPUTEPUSIM MPH-
E€MJIEMOCTH JIJIsl KOJIMYECTBEHHBIX OnoaHa-
JUTUYECKUX METOJIOB — CIHENU(PUIHOCTD,
NPaBWIBHOCTb, MPELUU3UOHHOCTh, JIHHEH-
HOCTb U YCTOMYMBOCTb U TIOKa3aHa €€ Mpu-
TOHOCTh JUISS OIEHKU CHEerupUIeCKOMn
aKTUBHOCTHU pa3HbIX cepuii nmpenapara Co-
JUpHUC.

Marepuanbl u Metoabl. CeHcuOu-
JAu3alus KypUHBIX DPUTPOLIMTOB: Trema-
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cation suitability to achieve a stated pur-
pose.

The aim of the study was to establish and
validate the method of a specific activity of
eculizumab (Soliris) assessment. Soliris is
applied for treatment of paroxysmal noctur-
nal hemoglobinuria (PNH). PNH is extraor-
dinarily rare blood disease conditioned by
expansion of one or several clones of hema-
topoietic stem cells with somatic mutation
of PIG-A gene [4, 5]. Thrombosis, chronic
kidney disease, hemorrhagic complications
against the thrombocytopenia are reasons of
death of 58% PNH patients [5, 6].

Soliris is a humanized monoclonal anti-
body against the complement C5, its bind-
ing with a target inhibits C5 component
splitting into C5a and C5b and blocks the
formation of complement C5b-9 terminal
complex. Thus, eculizumab restores regu-
lation of complement activity in blood and
prevents intravascular hemolysis of PNH
patients [4, 5, 7, 8, 9].

A method using antibody-sensitized
chicken erythrocytes (SE) and comple-
ment-containing human serum (HS) was
developed for Soliris specific activity eval-
uation.

Experimental data confirming a consis-
tency of developed method with eligibility
criteria for quantitative bioanalytical meth-
ods such as specificity, accuracy, precision,
linearity, and robustness were received as
validation result, and its convenience for
specific activity determination of different
Soliris series was shown.

Materials and methods. Sensibilization
of chicken erythrocytes: heparinized blood
was washed by phosphate buffered saline,
and 10% erythrocytes suspension was pre-
pared in veronal buffer saline (VBS) (Lonza,
Catno. BW12624E). Then, an equal volume
of antibody solution diluted in the ratio 1:50
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PUHU3UPOBAHHYIO KPOBbH OTMBIBAIHM (hOC-
(aTHO-cONIeBBIM Oy(EepHBIM PacTBOPOM H
rotouin 10% cycneH3uto 3pUTPOLUTOB
B BepoHasioBoM Oydepe (Bb) (Lonza, Cat.
Ne BW12624E). [1ocne 3TOro K 3puTponu-
TaM J00aBISUTM paBHBIM 00BEM pacTBoOpa
aHTUTeN (pa3BEIECHHBIX B COOTHOIICHUHU
1:50) (Rockland, Cat. Ne 203 — 4139) u un-
kyouposanu 1 gac npu 37°C npu nepuoau-
YECKOM MOMEIIMBAHUU. 3aTeM CYCHEH3HIO
nBaxapl oTMbeiBasid Bb. CO xpanwiu npu
4°C He Oonee 2 Heseb.

MeTtoauka OIeHKH crienuduueckoil ak-
TUBHOCTH INPENAPATOB: B JIYHKH 96-IIyHOU-
HOTO KPYIJIOAOHHOTO TUIAHIIETa BHOCHWIIH
o 50 Mk JIC Comupuc (cepust p0003703,
Alexion Pharma International Sarl) B Tpu-
TUTMKATAaX B IOCJIEI0BATENIbHBIX 2- U 3-KpaT-
HbIX pasBeneHusax B Bb or 2000, 1600 u
400 nM u o 50 mxn 5 uim 10% HOpMamb-
HOM komIuieMeHT-coaepkarmiet UC (Quidel
Corporation, Lot# 016787) B Bb. Ilocne
15-20 MuH. nHKYyOaIuu BHOCHIN 110 30 MK
10% cycnensun CO. Kontponu: orpuna-
tensHbIN — 100 M1 Bb +30 mxn CO; momo-
xutenpHbiil — 50 mxs1 Bb + 50 mxa 5 — 10%
HopMasnbsHOM UC + 30 Mk CO.

[Tocne 40 mun. maKyOammu npu 37°C
IPUTPOIUTHI OCAKIAIH TEHTPUPYTHPOBa-
HueM (1500 06/MuH, 5 MUH) ¥ IEPEHOCUITH
o 100 Mk cyniepHaTaHTa B IJIOCKOIOHHBIN
mwiaHmer. OnTtudeckyro MmIoTHOCTH (OD)
mmepsuin Ha cnektpodoromerpe (Tecan
Infinite M200) npu anuHe BodHBI 415 HM.
[IpouieHT remommn3a paccuyuThIBaIU MO Qop-
MyJI€:

% remonm3a =100%*(OD

% of hemolysis =100%*(OD

obpasert o

- OD

sample

OO0paboTKy TaHHBIX TTPOBOIUIIU C TIOMO-
b0 MporpaMMHOTo obecnieueHust Excel u
GraphPad Prism 6.0 ¢ ucnonszoBanuem 4-x
napaMeTpUYeCKOr JIOTUCTUYECKON (PYyHK-
MM JI0303aBUCUMOTO WHTHOUPOBAHUS, U
¢ynkuun “constrain — shared value” mns
3HAQUEHUM BEPXHEHM U HWKHENM aCHUMITOT

OD

negative control)/(

(Rockland, Cat. No. 203 —4139) was added
to erythrocytes and incubated for 1 hour at
37°C with periodic mixing. The suspension
was washed by VBS twice. Erythrocytes
suspension was kept at +4 °C no more than
2 weeks.

Method of a specific activity determi-
nation: Soliris (series p0003703, Alexion
Pharma International Sarl) was applied to
96-well round-bottomed plate (50 ul per
well) in triplicates in serial 2- and 3-fold
dilutions in VBS starting from 2000, 1600,
and 400 nM. Then, 5% or 10% normal com-
plement-containing human serum (Quidel
Corporation, Lot# 016787) in VBS was
added to each well (50 pl per well). After
15-20 minutes of incubation 10% eryth-
rocytes suspension was added (30 pl per
well). The negative control was VBS (100
ul) with added 30 pl erythrocytes suspen-
sion. The positive control was VBS (50 ul)
with added 50 pl of 5 — 10% of normal hu-
man serum and 30 pl of erythrocytes sus-
pension.

After 40 minutes incubation at 37 °C the
erythrocytes were spinned down at 1500
rounds per minute during 5 min. Then, the
supernatant from each well was transferred
in new flat bottom plate (100 pl per well)
for measuring of optical density (OD). OD
was measured on spectrophotometer (Tecan
Infinite M200) at wave length of 415 nm.
The level of hemolysis was calculated with
the formula:

/(OD -0OD

oTp. KOHTp) TIOJI. KOHTP. oTp. KOHTp)'

positive control o negative control) :

Data procession was done with Excel
and GraphPad Prism 6.0 using 4 paramet-
ric logistic function “dose-response — inhi-
bition” and “constrain — shared value” for

values of upper and lower asymptotes and a
57
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U yriia HakioHa curmouHou kpuBoit (hill
slope). Onpenensnu 103y MoJTyMakCUMalb-
Horo uaruduposanus (IC,) u xospduun-
€HT JJOCTOBEPHOCTH aNMPOKCUMAITHH (PYHK-
un (R?).

Pesyabrarel Baaupaauuu. Ha nepsom
dTare OnpeAesIsIi ONTUMABHBINA THATa30H
TecTupyembix KoHueHTpauii JIC Conupuc
1 KoMIuieMeHT-coaepokarieit YC.

[Tokazanu, 9TO ONTHUMAasbHAs KOHIICH-
Tpauus HopMaiabHO YC cocrasnser 2.5%,
a ONTUMAJIbHBIM JMAIa30H KOHLIEHTPALUI
— ot 800 10 0.4 nM ¢ IBYKpaTHBIM LIaromMm
pasBeneHus (puc. 1 A).

150 -

100 4

% Nemonus

50 4

slope of sigmoid curve (hill slope). The half
maximal inhibitory concentration (IC, ) and
coefficient of determination (R?) were de-

fined.

Validation results. An optimal range
of Soliris test concentrations and comple-
ment-containing human serum were deter-
mined in the first series of experiments.

It was shown that optimal concentration
of a normal human serum is 2.5%, and op-
timal concentration range is 800 — 0.4 nM
with dilution factor of 2 (figure 1A).

-+ 200 nM-3x
=+ 200 nM-2x
-= 800 nM-2x

-o- 1000 nM-3x

-4 2 0

Log10[mab], nM

150 -

100 -

50 4

% Memonuns

1 2
Log10[mab], nM

(=T

-1

-~ Cormpwuc p0003703
- Kconap s1963

Pucynok 1. A — Onpedenenue onmumanbHo20 OUANA30HA MUMPOCAHUS Npenapama
Conupuc (cepusa p0003703). B — Komnnemenm-3asucumutit 2emonus C3 ¢ npucym-
cmeuu npenapamos Conupuc u Kconap. Ilocnedosamensnuvie pazsedenus npenapamos
om 800 nM ¢ ghakmopom pazeedenus 2.

58



Pharmacy & Pharmacology V. 4 Ne 6, 2016

DOI: 10.19163/2307-9266-2016-4-6-54-71

150 -

A

100 4

% Hemolysis

50

-+ 200 nM-3x
- 200 nM-2x
- 800 nM-2x

-»- 1000 nM-3x
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150 -

100 4

50 +

% Hemolysis
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- Xolair s1963

Log10[mab], nM

Figure 1. A — Determination of Soliris optimal concentration range (series p0003703).
B — Complement-dependent hemolysis of sensitized chicken red blood cells in presence of
Soliris and Xolair. Serial dilutions are from 800 nM with dilution factor of 2.

Ha Bropom »3Tame omnpenensuid creu-
U(PUIHOCTH, TPABUIBHOCTh, MPEIU3UOH-
HOCTb, JINHEWHOCTh U YCTOWYMBOCTBH (poO-
0acTHOCTB) pa3pabOTaHHOTO METO/IA:

Cneunpuanoctb. CrieniupuaHOCTH Me-
TOAA MPOBEPSUIN, UCIIONB3YS B TecTe Mab
Xolair, He cmocoOHOE cBs3BIBaTH C5-KOM-
IIOHEHT KOMIUleMeHTa uenoBeka. [Ipu no-
6asnenun JIC Kconap, B omnume ot JIC
Conupuc, UHTUOMPOBAHUS TEMOJIN3a HE Ha-
Omromany Jake MpU BBICOKUX KOHIIEHTpa-
nusx Kcomnapa (puc. 1 B).

IIpaBUIbHOCTD. /{71 OLIEHKH NTPABUJIb-
Hoctu Metoza usmepsm IC, B obpasuax ¢
CUMYJIMPOBAaHHON akTUBHOCTBIO — 60.0%,

A specificity, accuracy, precision, linear-
ity, and robustness of the developed method
were defined on the second series of exper-
iments.

Specificity. Specificity of the method
was verified using another Mab Xolair that
cannot bind human C5 complement. No
hemolysis inhibition was detected even at
high Xolair concentrations in contrast to
Soliris, where significant hemolysis level
was detected at low eculizumab concentra-
tions (figure 1B).

Accuracy. IC,  in samples with simulat-
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80.0%, 100.0%, 120.0% u 140.0%, B Tpex
HE3aBHUCHUMBIX OIBITaX JJIs KaXJ0ro TECTH-

pyemoro nuarnaszona (puc. 2 A).

A

ed activity (60.0%, 80.0%, 100.0%, 120.0%,
and 140.0%) was measured for assessment

of the method accuracy (Figure 2A).

150
== 100%
- B0%
0 100 - 60 %o
E @+ 120%
> 504 = 140%
.
X
50 Logl0 [mab], nM
100% | 80% | 60 % | 120% | 140%
1C50 13.99 | 1641 | 2365 | 1064 | 9.770
100% 80% 60 % | 120% | 140%
R square (0.9922 | 0.9945 | 09937 | 09557 | 0.9778
150 -
S 100-
=
=]
2 -s- Conupuc po003703
< 50 <= Conupuc pooo2701
° Conupuc po002802
0 T
-1 0 1 2 3 4
Log10 [mab], nM
Conupuc p0003702 | Conupuc p0002701 | Conupuc p0002802
IC50 15.65 1466 15.24
Conupuc p0003703 | Conupuc p0002701 | Conupuc p0002802
R sqguare 0.9966 0.9797 0.978%9

Pucynok 2. Ouenka npasunvnocmu memooa: A — onpedenenue cneyughuueckoil ak-
mMueHOCMU npenapama é 00PaA3UAX ¢ CUMYIUPOSAHHOU akmugrnocmuio — 60.0%,
80.0%, 100.0%, 120.0% u 140.0%. B — Onpedenenue anmuzemonumuueckou

60
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A

150 -
--= 100%
- 80%
@ 100; 50 %
2 Lo 120%
g 50 4 - 140%
ani
= 0
50 Logl0 [mab], nM
100% | 80% | 60 % | 120% | 140%
IC50 13.00 | 16.41 | 2365 | 10.64 | 9.770
100% | 80% | 60 % | 120% | 140%
R square 0.0922 | 0.9945 | 0.9937 | 0.9557 | 0.9778
B 150 -
0
w  100-
=
Q
g - Soliris p0003703
T 50 - -8 Soliris p0002701
o Soliris p0002802
0 .
X 0 1 2 3 4
Log10 [mab], nM
Soliris p0003703 | Soliris p0002701 ] Soliris p0002802
IC50 15 65 1466 1524
Soliris p0003703 | Soliris p0002701 | Soliris p0002802
R square 0.9966 0.9797 0.9789

Figure 2. Evaluation of method accuracy: A — The determination of specific activity
in samples with simulated activity (60.0%, 80.0%, 100.0%, 120.0%, and 140.0%).
B — The determination of the anti-hemolytic activity of different eculizumab series.

Accuracy of developed method was cal-
culated by use of the formula:

[IpaBriIbHOCTH pa3pabOTAaHHOTO METOA
(accuracy) orieHUBaIU MO GopMyIie:

A (TII) =IC,,(CIT) / IC_, (TIT)*100%,

nu3Mep.

A

measure

L (TP) =IC_, (SP) / IC,, (TP)*100%,
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rae A

usmep.

CHUTCJIbHAas CHCIII/I(l)I/I‘ICCKaH AKTHBHOCTDb

(TII) — u3mepeHHass OTHO-

tectupyemoro mnpenapara (TII) orHocu-
TenpHO cTaHgapTtHoro mpemnapara (CII),
BBIpa)KEHHAs B MIpotieHTax. [[oaHOoTYy BBISB-
JICHUS] aKTUBHOCTU B TECTUpYeMOH mpobe
(Recovery) Beramcisiu o hopmyre:

R=100%*A, (TIT)/A
(TP)/ A

R=100%*A

measured

e Amp. — aKTUBHOCTb ITPUTOTOBIIEHHO-
ro obpasua [2].

Kputepuii npuemsnemoctu s mokasa-
Tens R nms tectupyeMbix 00pasioB, Mpu-
rOTOBJICHHBIX He3aBUCHUMO B 100%-HOM 1111-
anazone tutpoBaHusa — 85.0% — 115.0%, a
JUIS CMEUIEHHBIX JIMAa30HOB TUTPOBAHUS
npenapara — 80.0 — 120.0% ot usmepeHHoi
AKTMBHOCTH CTaHAapTHOro npemnapara [10].

Bce oakcmepuMeHTBI 1O OIEHKE TMpa-
BHUJIBHOCTH METOJ/Ia BBIINOIHSIH 2 HCCIIe-
JI0OBaTesisl HE3aBUCUMO B pa3HbIEC AKCIEPH-
MEHTaJIbHbIe JHH. [lokazanm, 4Tro cpemaHee
3HaueHue R y uccnenosarens 1 cocrtaBuiio
102.0%, a y uccnenosarens 2 — 104.0%,
cpenHee 3HaueHue R ng Merona cocraBu-
70 103.0+1.4%, 4TO COOTBETCTBYET KpUTE-
pHI0, TaHHBIE TIPEICTaBICHBI B TabmuIe 1.

IIpeun3uoHHocTb. [IpenM3nOHHOCTH
METOJIa OILICHUBAJIHU IO JIBYM MapameTpam
— CXOJJUMOCTb U BOCIIPOU3BOAUMOCTb. CXO-
auMocTh onpenensiau kak CV (CV= SD /
mean *100%) 3nauenuit IC,,, BbIUMCIEH-
HOI'0 M3 IIECTH HE3aBHUCHUMBIX MOJICIbHBIX
JKCIIEPUMEHTOB, BBIMIOJHEHHBIX B Teue-
HHE OJHOIO JIHS OJHUM HCCIICAOBATEIICM.
BocnpousBoaumocTs onenuBanu, kak CV
3Hauenuii 1C, , BBIYMCICHHOTO U3 TPEX HeE-
3aBUCUMBIX MOJICJIbHBIX HKCIIEPUMEHTOB,
BBITIOJIHCHHBIX B T€UEHHE TpeX JHEH pas-
HBIMH ucciieqoBaresaMu. CV T0KHO OBITH
<20.0% [10, 11].

CV cxoauMoCTu METO/Ia Y UCCIe10BaTe-
as 1 cocraBuiio 5.6%, a y uccienoBaresns
2 —4.3%. Cpennee 3nauenue CV cxoaumo-

62

where A

measured

specific activity of tested medicine (TP)

(TP) is measured relative

comparatively to standard probe (SP) ex-
pressed in percent. Fullness of activity rev-
elation in tested probe (Recovery) was cal-

culated by use of the formula:
(TII),

(TP)

TEOop.
theoretical

where A

theoretical

sample [2].

is the activity of prepared

Acceptance criteria R for test samples
prepared independently in 100% range of
titration 1s 85.0% to 115.0%, and it is 80.0
—120.0% of the measured activity for stag-
gered medicine titration ranges [10].

All assessment experiments of method
accuracy were performed by two analysts
independently in different experimental
days. It was shown that the average value
R was 102.0% for the 1% analyst, and it was
104.0% for the 2™ analyst, whereas the av-
erage value R for the method amounted to
103.0+1.4% which corresponds to the crite-
rion; the data are represented in the table 1.

Precision. Method precision was as-
sessed with two parameters: the repeat-
ability and the reproducibility. The repeat-
ability was determined as CV (CV=SD/
mean*100%) of IC, values calculated in six
independent model experiments performed
in one day by one analyst. The reproduc-
ibility was estimated as CV of IC, values
calculated in three independent model ex-
periments which were performed in three
days by different researches. CV must be
less than or equal to 20.0% [10, 11].

CV of method repeatability was 5.6% for
the 1% analyst, and it was 4.3% for the 2™
analyst. The average value of repeatability
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ctu — 4.9£0.9%. CV BOCIpOU3BOAMMOCTH
y ucciaenosarens 1 — 3.7%, a y uccneno-
Barenst 2 — 3.2%. Cpennee 3nauenue CV
BOCIIPOU3BOAUMOCTHU cocTaBuio 3.5+0.4%.
DTH MOKa3aTeIu COOTBETCTBYIOT KPUTEPH-
SIM TIPUEMJIEMOCTH /1711 OMOAHATTUTUYECKUX
MeTos0B (Taodm. 1).

CV was 4.940.9%. CV of the reproducibil-
ity was 3.7% for the 1% analyst, and it was
3.2% for the 2™ analyst. The average value
of reproducibility CV was 3.5+0.4%. These
indices correspond to suitability criteria for
bioanalytical methods (table 1).

Taonuya 1 — Ikcnepumenmanvhovle U pacienHvle ROKA3AMeNU 6a1UOAYUU MEMOOa
Table 1 — Experimental and calculated data of method validation

Uccnenosarens 1/ The 1% analyst

Hens / Day

Teopernueckoe
(oxxmmaemoe)
3Ha4YCHHE aK-
TUBHOCTH, Y /

Expected poten-

cy, (%)

NsmepenHoe

3HAUCHHE aK-

THUBHOCTH, %
/ Measured
potency,%

Cpennee
3HaueHHE
aKTUBHOCTH, %
/ Mean of mea-
sured potency,%

CranmapTtHOe
OoTKJIOHEeHUE, SD
(%) / Standard
deviation SD
(%)

IIpornieHT BBI-
siBITeHusL, % /
Recovery,%

Koappunment
BapHaIvy,
(CV),%
Coefficient of
variation,%

60.0

58.0

64.0

56.0

59.0

4.2

99.0

7.0

80.0

83.0

84.0

85.0

84.0

1.0

104.0

1.2

100.0

97.0

101.0

96.0

109.0

107.0

108.0

103.0

5.8

103.0

5.6

120.0

124.0

122.0

120.0

122.0

2.0

101.0

1.6

W DN =W DN = NN | DO =W N —

140.0

142.0

139.0

148.0

143.0

4.6

102.0

3.0

Hccnenosarens 2 / The 2™ analyst

60.0

59.0

63.0

56.0

59.0

3.5

98.0

59

80.0

81.0

83.0

82.0

82.0

1.0

102.0

1.2

100.0

99.0

101.0

96.0

106.0

107.0

98.0

101.0

4.4

101.0

43

120.0

121.0

119.0

117.0

119.0

2.0

99.0

1.7

W DN W N = NN | W= DN — W N —

140.0

144.0

139.0

147.0

143.0

4.0

102.0

2.8
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JluHeiiHOCTh. JIMHEHHOCTH MeToma
onpeAeNsiu u3 rpaduka 3aBUCUMOCTHU U3-
MEPEHHOM OT OXHJA€MOW BEJIIMYHUHBI aK-
TUBHOCTH IIpernapara B CMEIICHHBIX Juara-
3oHax TuTpoBanus (60.0%, 80.0%, 100.0%,
120.0%, 140.0%) ¢ npumeHeHUEM JHHEH-
HOT'O TPEHAA.

B ypaBHEeHHM JIMHENHOW 3aBUCHMOCTHU
y=kx+/-b 3HaueHue k 1omKHO OBITH paBHO
1.0+/-0.2, a R? — ne menee 0.9 [11]. ITomy-
YEHbI CJEAYIOIIME ITOKa3aTelid: 3HAYEHUe
R?*=0.9974, ypaBHenue kpuBoit y=1.03x-0.8
(s uccnenosarens 1), R*=0.9976, ypas-
HeHue kpuBoit y=1.025x-1.7 (st uccneno-
Batens 1). CpenHue mokasarenu JUHEHHO-
ctu Metona R*=0.9975, ypaBHeHHEe KPUBOI
y=1.0275x-1.25 (puc. 3).

Linearity. Method linearity was deter-
mined from a scatter plot of a measured and
expected value of drug activity in staggered
titration range (60.0%, 80.0%, 100.0%,
120.0%, 140.0%) using linear trend.

K value should be equal to 1.0+/- 0.2 and
R?should be at least 0.9 in linear dependence
equation y=kx+/-b [11]. The following co-
efficients were obtained: R>=0.9974, curve
equation y=1.03x-0.8 (for the 1% analyst),
R?>=0.9976, curve equation y=1.025x-1.7
(for the 2" analyst). The average values of
method linearity were R*=0.9975, curve
equation y=1.02575x-1.25 (figure 3).

A

_ 160 -

bt y=1,03x-0,8

g 140 R*=10,9974

Z 120

E

2 100 -
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E 80 |

E 60 -

L-F)

[-4]

g 40 -

=

-+

E 20

g

5 '} T T T T T T T 1

0 20 40 60 80 100 120 140 160

H:mepennan akTHEHOCTL, %0

160 -
140 4 Rz =0,9976
120 -
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80 -
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OMAaeMad BeJIHIHHA AKTHBHOCTH, %0 T

¥=1,025x-1,7
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80 100 120 140 160

H3MepeHHasA AKTHBHOCTE, %

Pucynox 3. — Jluneithocms pazpadomannozo memooa onpeoenenus cneyuduueckoi
akmuenocmu JIC Conupuc: A — zpapuk nuneiinocmu 3navyeHuil, nOIY4eHHbIX UCCle-
ooseamenem 1; B — zpaghuk nuneiinocmu 3navenuil, noay4eHHbIX Ucciedosamesiem 2.
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Figure 3. — The linearity of the developed method of Soliris specific activity
determination: A — the graph of linearity values obtained by the I*' analyst;
B — the graph of linearity values obtained by the 2" analyst.

YcroituuBocTh MeToaa (PodacTHoCTb).
YCTOMYMBOCTE, METOZIa OIICHMBAIHW IIO Ba-
puabenTbHOCTH 3HAYEHUN IC50 UL OJTHOM
cepuu mpenapara, o nokasarento CV, uc-
MoJIL3ysl 3 CepuM CEHCUOMIM3UPOBAHHBIX
SPUTPOIIUTOB, MOJTYYCHHBIX B Pa3HbIC IKCIIE-
PUMEHTAJIbHBIE JTHU OT PA3HBIX >KMBOTHBIX.
Jlnst KimeTouHbIX METOOB TToKa3areab CV He
nokeH npesbimarh 25.0% [12]. B sxkcnepu-
MeHTax CV 11t pa3HbIX NapTUil SpUTPOLIU-
TOB coctaBmiio He Oonee 11.5% (puc. 4).

Banunanmonnsie XapakTepUCTUKH pa3-
paboTaHHOTO METOoJ]a MPE/ICTABICHBI B Ta-
Omuie 2.

Robustness of the method. The robust-
ness of the method was estimated accord-
ing to variability of IC,  values for one drug
series. CV index obtained using 3 series of
the sensibilized erythrocytes received in
various experimental days from different
animals. CV index should not exceed 25%
for cell methods [12]. CV should not exceed
11.5% for different erythrocytes series (fig-
ure 4).

Validational characteristics of the devel-
oped method are shown in the table 2.
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504 g10[mab],
Jputpountil Cepua Nol| Sputpountel Cepuna Ne2| 3putpouutel Cepun Nol
IC50 12 60 15.70 14.74
Jputpountel Cepua Nel | Sputpountel Cepua Ne2 | Sputpountel Cepua Nel
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150 -
-8~ Erythrocytes s No1
A -~ Erythrocytes s Ne2
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>
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Pucynok 4 — Cneyuguueckasa akmuenocms npenapama Conupuc,
U3MEPEHHASA HA PAZHBIX CEPUAX CEHCUOUTUSUPOBAHHBIX KYPUHBIX IPUMPOYUNOE,

Figure 4 — Soliris specific activity measured using 3 series of sensitized chicken red
blood cells received in various experimental days from different animals
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Pa3zpaGoranHbIil METON IPUMEHSUITH IS
CPaBHUTEJIBHON OILIGHKH crenupuyeckon
aKTUBHOCTU Tpex cepuil mpemnapara Co-
mupuc (p0003703, p0002801, p0002701).
Crnenuduueckyro aKTUBHOCThH TPEMapaToB
Bbraucisim 1o popmyne: A=IC_ (ST)/IC,
(T)*100%, e IC_, (ST) - IC,  cepun mpe-
napara, npuHsToi 3a crangapr; IC,, (T)
— IC,, cepuu aHanmusupyeMoro mpernapara.
3Ha4yeHus crenupuIecKkoi akTUBHOCTH (A)
JUIsl TpexX cepuid BapbupoBanu oT 95.0 no
104.0% (puc. 2 B, Tabm. 3).

The developed method was applied
for comparative assessment of three se-
ries of Soliris specific activity (p0003703,
p0002801, p0002701). The specific drugs
activity was calculated by use of the formu-
la: A=1C, (ST)/1C, (T)*100%. IC_, (ST) -
IC,, of the drug series taken for a standard;
IC,, (T) — IC,, of the analyzed drug series.
Values of specific activity (A) of three se-
ries varied from 95.0 to 104.0% (figure 2 B,
table 3).

Taonuya 2 — O6006uwennvie pe3ynomanot 6a1UOAUUN MEMOOA
Table 2 — Generalized results of the method validation

HanmenoBanue xapakrepuctuku / Characteristics

3Hayenus / Values

Cneuunduanocts / Specificity +

[IpaBunbHOCTE, % / Accuracy,% 103.0+1.4

Po6actaocth CV,% / Robustness CV,% 11.5

[Ipeuusuonnocts /Precision | Cxomumocts CV,% / Repeatability CV,% 4.9+0.9
Bocnpoussogumocts CV,% / 3.5+0.4
Reproducibility CV,%

Jlunetinocts / Linearity Koaddunment noctoeproctu 0.9975

anmpokcumanuu R? /
Coefficient of determination

VYpaBuenue kpuoii / Equation of the curve

y=1.0275x-1.25

Taoauya 3 — 3nauenun cneyughuueckon akmuenocmu JIC Conupuc pazuvix cepuii
Table 3 — The Specific activity of different Soliris series

Comupuc / Soliris Comupuc / Soliris Comupuc / Soliris

p0003703 (100%) | p0002701 (100%) [ p0002802 (100%)
Comupuc / Soliris p0003703 100.0 104.0 98.0
Comupuc / Soliris p0002701 97.0 100.0 95.0
Comupuc/ Soliris p0002802 102.0 105.0 100.0
Mean+SD 99.5+3.54 104.5+0.71 96.5+2.12
Mean+SD (Aggregate) 100.2+4.04

3akiouenue. Pesynbrarhl Bajdugalu-
OHHBIX UCIBITAHUN METOJ]a OLEHKU CHeIH-
¢duueckori aktuBHoCcTH JIC Conupuc ymaoB-
JIETBOPAIOT KPUTEPHUSAM MPUEMIIEMOCTH IS
KOJTMYECTBEHHBIX OMOAHAIUTUYECKUX Me-
TOJOB MO TMOKa3aTeNsiM: CHenu(UIHOCTb,
JUHEHHOCTh, MPABWIBHOCTb, MPEIU3UOH-
HOCTb U YCTOMUYHUBOCTH (POOACTHOCTB).

Conclusion. The results of method vali-
dation of Soliris specific activity assessment
comply with suitability criteria for quanti-
tative bioanalytical methods for indices of
specificity, linearity, accuracy, precision,

and robustness.
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[TonTBepxaeHa MPUTrOAHOCTh CUCTEMBI.
Bce oOopynoBanue, BBINIOJIHAEMbIE aHa-
JUTHYECKUE ONEpallud U aHAIU3UPyEeMbIe
00pasIbl COCTABISIOT €AMHYIO IIEOCTHYIO
CUCTEMY, TMO3BOJISIONIYI0 MOTYYUTHh YIOB-
JE€TBOPUTENBHBIN PE3YJIbTaT IMPH OLIEHKE
cneruduyeckoit akrusHoctu JIIT Conupuc
(akynu3ymMad) KOHIIEHTpAT Jis MPUTOTOB-
neHus pactopa s uHdpy3uid 10.0 mr/mir.

Pa3paboTaHHBIII METOA MOXKET HCIIOIb-
30BaThCs 11 KOHTPOJISE (hapMaleBTUYECKOM
cyocrannuu u/wiu JIIT Ha ocHOBe aHTUTEN
adpunnbx kK C5 KOMIIOHEHTa KOMILJIEMEH-
Ta yenoseka, Takux kak JIC Conupuc.
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The system suitability has been proven.
All equipment, analytical operations and an-
alyzed samples represent a uniform system
which allows obtaining a satisfactory result
in assessment of specific activity of Soliris
(eculizumab) concentrate for preparation of
10.0 mg/ml solution for infusion.

The developed method can be used for
the control of a substance and/or prepara-
tion on antibody basis specific to C5 human
complement such as Soliris.
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Hapkomuueckue cpeocmea u ncu-
XomponHble gewecmsd  NpooosIXKam
ocmasamoecs He3ameHUMbIMU 8 obiacmu
MeouyuHsl. ObecneyeHue Heobxooumol
docmynHocmu 3mod 2pynnol 1eKapCcmeeH-
HbIX cpedcme Aesigemcsa akmyasnbHoU 3a-
Oaueli 30pasooxpaHeHus. QopmuposaHue
3¢hpekmusHolU cucmemsl, o0becnevusa-
rowjet XU3HEHHO Heobxodumylo 0ocmyn-
HOCMb HAPKOMUYeCKUX U NCUXOMPONHbIX
JIeKapCMBeHHbIX npenapamos  2paxoa-
HAM, KOmopbIM OHU Heobxo0uMbl 8 Meou-
YUHCKUX Uesnsx, OOJIKHO OCHO8bIBAMbCS
Ha UucCcn1e0o8aHUAX, aHAJsIu3e, OCO3HAHUU
CYyWHOCMU U cneyuguKku cyujecmayroujux
npobsiem u noucke nymeli ux paspeuweHus.
Lenvto uccneooeanus s8us0cb UCC1e00-
8aHue 3/1eMeHmMos cucmemsl obecneyeHus
00CMynHOCMU HApKOMUYeCKUx U Ncu-
XOMPONHbIX JIeKAPCMBEHHbIX NPENAPAMo8
019 MeOUYUHCKUX Uesnell u 8bl0esieHuUe (hak-
mopos, npenamcmayowux 0ocmynHocmu
3mol 2pynnbl J1eKapCcmMeeHHbIX cpedcma.
Mamepuanel u memoosl. ViccnedosaHue
nposoousIoCb Ha OCHO8e aHAU3d Hay4yHoU
Jlumepamypbel U pPyKo80OOAWUX OOKYMEH-
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Narcotic drugs and psychotropic sub-
stances still remain indispensable in medi-
cine. One of the top priorities of health care
is to ensure the required availability of this
group of drugs. The development of an ef-
fective system which can ensure crucially
important availability of narcotic and psy-
chotropic agents to people who need them
for medical purposes must rely on the identi-
fication and analysis of the nature and spec-
ificity of the problems related to them as well
as the ways of solving these problems. The
Purpose of the Study was to explore the
constituents of the system ensuring medici-
nal availability of narcotic and psychotropic
agents and to identify the factors hindering
the availability of this group of medicinal
agents. Materials and Methods. The study
involved the systematic review analysis of

the scientific publications and guidance
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mos, pe2iameHmMupyuUx pas/iuyHble
acnekmel OeamesibHOCMuU no obopomy
NOOKOHMPOJIbHbLIX 8eujecms, pesysibma-
mo8 aHKemupoB8aHUA U UHMepB8bIoUpo8a-
HUA MeOUUYUHCKUX U ¢hapmauyesmuyecKux
pabomHukos. B uccnedosaHuu ucnosib-
308a/1UC6  MemoObl KOHMeHM-AaHasau3a,
Jlo2u4eck020, (hyHKUUOHA/IbHO20 U Op. Pe-
3ynemamel U ux obcyxoeHue. Cucmema
obecneyeHusa 00CMynNHOCMU Hapkomuye-
CKUX U NCUXOMPONHbLIX J1IeKAPCMBeHHbIX
npenapamos 0714 HyXOaUWUXcad 8 HUX
60/1bHbIX 8 HACMOAWee 8peMa NoosepKeHd
pepopmMupo8aHuIo, YMo C8A3AHO C KpaliHe
HU3KoU 0ocmynHoCcMebto 3moli 2pynnel Je-
KapcmeeHHbIX cpedcma 0718 UCnoJs1b308d-
HUA 8 MEOUYUHCKUX yenax. YuacmHuKu op-
2dHU3AaUUU JleKapcmeeHH020 obecneyeHus,
8 MOM Yucsie MeOUUYUHCKuUe, hapmayesmu-
yeckue pabomHuUKU 00HOU U3 NPUYUH HU3-
Kol docmynHocmu 06vsAcCHAIOM usnuwHel
3a610poKPaMuU3UPOBAHHOCMbIO cUCMeMbl
obecneyeHusa Hanu4ua u 0ocmynHocmu
HITJ1M, cnoxHocmobro 00KyMeHmMasabHo-om-
YemHo20 OpopMIIeHUA O0BUXeHUA Jiekap-
CMBEHHbIX Cpedcms,  3ampamHOCMbIO
3Mo20 8UOa OeamesIbHOCMU, CMPO20CMbIO
Mep omeemcmeeHHocmu. B yenax pea-
usayuu npas epaxoaH Ha obrezyeHue
60/1U, C8A3AHHOU C 3a60/E8AHUAMU USIU
MeOUYUHCKUMU 8MewamesibCmeamu 8He-
CeHbl U3MeHeHUA 8 HOpMAamueHO-npago-
8ble aKmeol, 8 pe3y/ibmame 4e20 ynpouwieHsl
mpe6o8aHusa No 060pomy HapKOMUYECKUX
U NCUXOMPONHbIX JleKapcmeeHHbIX npena-
pamos 8 4acmu HA3HAYeHUs, 8bINUCKU U
omnycka JI[l. O0Hako pe3ysnemamesl npo-
8e0eHHbIX UCCc/1e008aHUll NOKA3A/U, 4YMO
UHMeHCUBHoe 06HO8/IeHUe HOpMamuse-
Ho-npagosoli 6a3bl, HanpasieHHoe HA U3-
MeHeHUe cumyayuu, He 8ce20a HAaxooum
ompaxeHue 8 peasabHol npakmuke. Cneyu-
anucmesi npednoYumarom, ocmasdasce 8
pamkKax npasosozo nNoJf, He UCNosb30-
8aMb HOBble HOPMbI U HANPAB/IAIM C80U
ycunusa He Ha cobrooeHue mpebosaHul, a
HA NOUCKU 803MOXHOCMel MUHUMU3Aayuu
desmesibHOCMU C NOOKOHMPOJIbHbIMU J1e-

documents regulating various aspects of ac-
tivities involving the turnover of controlled
drugs, and the results of surveys and inter-
views in which medical and pharmaceuti-
cal professionals were engaged. The study
employed the methods of content analysis,
logical and functional analysis, etc. Results
and Discussion. The system of narcotic
and psychotropic drug (NPD) availability
for patients who need them is currently go-
ing through reforms which have been con-
ditioned by low accessibilty of these drugs
when used for medical purposes. Those en-
gaged in the drug supply system including
medical and pharmaceutical professionals
point out that excessive bureaucratization
of the system of NPD supply and availability,
complexity of documentation and paper-
work reporting thedrug flow, costliness of
these activities, and strict liability account
for low availability of such drugs. To ensure
the rights of the citizens to relieve pain due
to diseases or medical interventions, a num-
ber of changes in the laws and regulations
have been made. They have simplified the
requirements for NPD turnover in regard to
administering, prescribing and dispensing
the drugs. However, the findings of the stud-
ies which have been conducted demonstrate
that the massive reforms of the regulatory
framework aiming to change the situation
are not actually implemented. The special-
ists involved in the field prefer not to enforce
new laws and make every possible effort to
avoid using new regulations instead and
search for the opportunities either to mini-
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KapcmeeHHbIMU cpedcmeamu, a mo u 80-
8ce OMKA3a om makoswix. B makux yciosu-
Ax 6onbHble, Hyxo0aowuecs 8 0ONUOUOHbIX
aHanveemukax, 0axe npu 6nazonpuamHou
HopmamusHou 6ad3e, cmankusalomca ¢
pAsIudHBIMU MPYOHOCMAMU NpU HA3HA-
YeHuUUu, NoJsly4yeHUU npenapamos. 3aKnio-
yeHue. B smom ciyuyae nouck nymet pe-
weHus npobaem ¢ HU3Kol 00CMynHOCMbIO
cmewjaemca u 0o/mkeH Gbimb HanpassieH
HG Co8epweHCMeo8aHuUe Op2aHU3AdYUOH-
HO-GOMUHUCMPAamMUu8HO20 yNpasieHus Cu-
cmemou 00CMynHOCMU HenocpeodCcmMeeHHo
Ha yposHe MeduyUHCKUx 1ubo papmayes-
muyeckux opeaHusayud.

Knioyeevie cnoea: Hapkomudeckue,
NCUXomponHsle JleKapcmeeHHvle npena-
pamel, 060pom Hapkomu4eckux npenapa-
mMos, ONUOUOHbIE AHA/Ib2eMUKU, cucmema
docmynHocmu

BBegenune. JIoCTymHOCTh TICMXOAKTHB-
HBIX 1 TICUXOTPOMHBIX BEIIECTB JIJIsl HE3aKOH-
HOTO TMOTpebieHus: omnpezeneHsl B Poccuid-
ckoil denepany Kak yrpo3bl HALIMOHAJILHOM
Oe3omacHOCTH B c(epe OXpaHbl 3I0POBbHS
rpaxaad [1]. YcusneHue BHYTpEHHHUX Mep
KOHTPOJISI, HalpaBJICHHBIX Ha COKpAICHUE
MIPETIOKEHUS U CTIPOCa, HE3aKOHHOTO 000PO-
Ta ¥ HEMEIUIIMHCKOTO TIOTPEOICHUS TTOIKOH-
TPOJIbHBIX BEUIECTB, 3aTPAruBaeT B TOM YHUCIIE
Y YYaCTHHUKOB JIETAJIbHOIO 000poTa — Meu-
IIUHCKHE U (papMalleBTUUECKHUE OpraHU3allnu.

Ieablo uccjeaoBaHmsi IBUIOCH UCCIIE-
JIOBAHHC DJIECMEHTOB CHCTEMBI oOecmede-
HUS JOCTYITHOCTU HApPKOTUYECKUX M TICHU-
XOTPOIMHBIX JIEKAPCTBEHHBIX MpPEnapaTroB
JUIS MEIWUIIMHCKMX IIeJIE U BBIJACICHHUE
(bhaKkTOpOB, MPEMATCTBYIONINX JOCTYITHOCTH
ATOU TPyMNIbl JEKAPCTBEHHBIX CPEJICTB.

Marepuajabl ¥ MeToabl. MeTononoru-
YEeCKOM OCHOBOM MCCIICOBAHMUS SIBUJICS CH-
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mize the activities involving controlled me-
dicinal agentsor to refuse them altogether.
In this situation, patients who need opioid
analgesics, even within a favourable regula-
tory framework, are facing a lot of problems
when the drugs are prescribed or dispersed.
Conclusions: In this case, a solution of the
problem of low availability of NPD must in-
volve the improvement of administrative
management of the availability system at
the level of medical and pharmaceutical or-
ganizations.

Key words: narcotic psychotropic drugs,
narcotic drug turnover, opioid analgesics,

availability system

Introduction. The availability of psy-
choactive and psychotropic agents for ille-
gal use is regarded as a threat to national
security in the sphere of health protection
of the citizens of the Russian Federation
[1]. Tightening domestic control aims to de-
crease demand and supply, illicit drug traf-
ficking and non-medicinal use of the con-
trolled agents and also involves those who
are engaged in the legal turnover, i.e. medi-
cal and pharmaceutical organizations.

The Purpose of the Study was to
explore the constituents of the system
ensuring medicinal availability of narcotic
and psychotropic agents and to identify the
factors hindering the availability of this
group of medicinal agents.

Materials and Methods. A system ap-
proach which made it possible to identify
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CTEMHBIN MOJX0/, MO3BOJIMBIINI BbIACIUTH
AJIEMEHTHI CUCTEMBI, IPUMEHUTH aJCKBAT-
HbIE METOJIBI JIJISl BBISIBIICHUS IPUYHH, (Hop-
MUPYIOIIUX Oapbepbl sl JAOCTYIMHOCTH
MOIKOHTPOJIBHBIX BEIIECTB B MEIUIIMHCKUX
nensix. B kadecTBe TakuMxX MeETOAOB ObUIH
BBIOpAHBI: KOHTEHT-aHAIIN3, JIOTUYECKHA,
MpoOJIEMHBIN aHallu3, aHKETUPOBAHUE, WH-
TE€PBbIOMPOBAHUE.

Pesyabrarel u ux o6cy:kaenue. 113 MHO-
TOYMCTICHHBIX MYOIMKAIMA CTadu IIUPOKO
U3BECTHBI (haKThl KpaliHE HU3KOTO YPOBHS
norpebnenus B Poccuiickoit deneparnu Jie-
KapCTBEHHBIX CPEJICTB, COACPIKAIIUX OIHO-
UJbl U MIPEAHA3HAYEHHBIX VI KyTTMPOBAHUS
6oseBoro cuHapoma [2, 3, 4, 5]. Ilpakruye-
CKUe pabOTHHUKH 3paBOOXpPAHEHMs, HCCIe-
JIOBATENM CUUTAIOT, YTO CJIOXKHUBIIAsICS Ha
CErOJIHAIIHUY JIeHb CUCTEMa MIPABOBOI0 pe-
TYJIMPOBAaHUs], TOCYJaPCTBEHHOIO KOHTPOJIS
cepsl JieraabHOro 000poTa HAPKOTUYECKUX
cpenctB u nicuxorponHbix Bemects (HCIIB)
YpE3MEPHO JKECTKasA, YTO HE MOXKET HE OKa-
3bIBaTh HETATMBHOIO BIIMSIHMSI HAa Kau€CTBO
oOecrieueHusi OONBHBIX, HYXKIAIOIIUXCS B
ONMHMOUHBIX AHAJIBIETUKAX.

OnHako B mocieqHee BpeMs, clienys 00-
IIEMHUPOBBIM TEHJICHIIMSIM, B IIENISIX 00€-
CHEYEHHs IIPaB TpaXKJaH Ha JOCTYIHOCTh
MPOTHUBOOOJIEBON JIEKAPCTBEHHOM TEeparu,
3aKOHONATENhCTBO B cdepe obopora HCIIB
JUISt METUIIMHCKUX 1eJIel MHTEeHCUBHO OOHOB-
nstiercst. Tak, B 2015 . BeTynui B JeiicTBUe
®denepanbHbIN 3akoH OT 31 mexabps 2014 .
Ne 501-®3 [6], koTopslii BHEC 12 n3meHeHui
u fononHeHui B § crareit deaepabHOrO 3a-
koHa Ne 3-@3 «O HapKOTUYECKUX CPEACTBAX
Y TICUXOTPOITHBIX BELIECTBAX», U CYIIECTBEH-

HO U3MCHUBIINN MPAKTUICCKU BCC OCHOBHBIC

the constituents of the system and to em-
ploy the adequate methods for discovering
the causes of barriers hindering the avail-
ability of controlled substances for medi-
cal purposes was used as a methodological
framework of the study. Content analysis,
logical and problem analysis, questionnaire
survey and interviewing were selected as
the relevant methods.

Results and Discussion. The numerous
publications made public the facts of the
low level of consumption of the medicinal
agents containing opioids and intended to
manage pain in the Russian Federation [2,
3, 4, 5]. Both medical practitioners and re-
searchers believe that the current regulato-
ry system of the state control over the legal
turnover of narcotic and psychotropic drugs
1s excessively strict which cannot but have a
negative effect on the quality of pharmaco-
logical support of patients who need opioid
analgesics.

However, recently the legislation in the
sphere of NPD medicinal flow has been
massively reformed to ensure the rights
of citizens to receive analgesic medicinal
therapy and to follow the global tendencies.
Thus, in 2015 the Federal law of 31
December 2014 Ne 501-FL [6]was enacted.
It made 12 amendments and additions in
8 clauses of the Federal Law Ne 3-FLon
Narcotic and Psychotropic Substances and
dramatically changed nearly all the main

activities of medical and pharmaceutical
75



DOI: 10.19163/2307-9266-2016-72-83

Dapmayus u papmaronoeus T. 4 Ne 6, 2016

BUJIbI JICSITEIBHOCTH MEJUIIMHCKUX | (apMma-
LEBTUUYECKUX OpraHu3aluii mo 000poTy moj-
KOHTPOJIBHBIX BEILIECTB.

I'maBHOE € M3MEHEHHE MPOU30LLIO B
3aKOHOAATENIbHOM, CTPATETMUYE€CKOM U KOH-
HENTyaJIbHOM IOX0/AaX K (POPMHUPOBAHUIO
HAI[MOHAJILHOM MOJIUTHKY B cepe obopoTra
HCIIB, nockonbKy T€nEps OJHUM U3 NIPUH-
L[MIIOB, B CHJIy KOTOPOT'O CHUCTEMA JOJKHA
OyJIeT U3MEHUTKCS, SIBIISIETCS «I0CTYITHOCTh
HApPKOTUYECKUX CPEJCTB U TICUXOTPOIHBIX
BEIIECTB Ipak/laHaM, KOTOPbIM OHU HEOO0-
XOIUMBI B MEAUITMHCKHUX HEJsIX» [7].

[TorpeboBasioch HM MHOTO HU Majo 55
JeT ¢ MOMeHTa noanucanus Pocculickon
CCCP)

Enunoii KoHBEHIMH O HapKOTUYECKHUX

Oepepanueit  (TpaBONPEEMHUIIBI

CpEeICTBax, YTOObI B COOTBETCTBHU C JI0O-
KyYMEHTOM BBICTPAaWBaTh HALMOHAIBHYIO
HOJUTHUKY, YIENss paBHOE BHMMaHHUE BO-
npocaMm oOecreyeHus: JTOCTYIMHOCTU TOJ-
KOHTPOJIBHBIX BELIECTB JJII MEIULIMHCKOTO
IPUMEHEHUS U 3a1UThl HACEIEHHUS OT 3710y~
noTpeOeHus ¥ 3aBUCUMOCTH OT HHUX.
[Ipobrema AOCTYNMHOCTH OMUOUIOB ISt
CHSTHSI O0JIel HaXOIUTCS CEero/iHs B oKyce
BHUMaHus. [Ipeneaentamu ams ocTpbIx 00-
CYXICHUN U IHUCKYCCUU SIBISUIUCH CIIy4au
NEPEHECEHHBIX CTPaJaHUi, BBI3BAHHBIX
HEKYIIMPOBAaHHOW B IOJHOM MEpe WIM He-
KyIUPOBAaHHOI BOBCE OOJBbIO MyOIMYHBIX
Jrofei, a TakkKe MHUIMMPOBAHHBIE 0OIIe-
CTBEHHBIMHM OpPraHU3aLUsIMU MEPOIPUATHS
0 aKTyaJlu3alli CyIIEeCTBYIOLIEH Mpo-
O6nemMbl. DTO MOJHUMAET MPUOPUTETHOCTh
3a7a4d MOCTPOEHHSI TAKOW CHCTEMBI J0-
CTYIHOCTH, IIPU KOTOPOW Ha BCEX ATamax
JBUKEHUS JIEKAPCTBEHHBIX CPEICTB OT IPO-
U3BOAMTENS 10 MALMEHTA, HYKJIAIOILErocs
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organizations in regard to the controlled
agents.
The major changes concerned the

legislative, strategic and conceptual
approaches to develop the national policy in
the sphere of NPD turnover as now one of
the main principles underlying the changes
of the system is “availability of narcotic
and psychotropic substances for medical
purposes” [7].

55 years have passed since the moment
the Russian Federation (the legal successor
of the USSR) signed the Single Convention
on Narcotic Drugs to devise its national
policy in agreement with this document
paying equal attention both to the problem
of making controlled agents available for
medical use and to protecting the population
from drug abuse and addiction.

The problem of opioid availability to re-
lieve pain is of top priority today. The cases
of public people who suffered from either
not completely managed or unmanaged pain
as well as the measures initiated by public
organizations to draw attention to this prob-
lem have become the precedents for heated
debate. All these factors prioritize the im-
portance of developing such an availability
system within which there would occur no
situations in which a patient who needs opi-
oid analgesics would fail to receive a me-
dicinal agent in the required dosage form at

any stage of medicinal substance flow from

the manufacturer to the patient.
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B OIMOM/IHOM aHaJbIE€TUKE, HE BO3HUKAJO
MIPUYMH, 110 KOTOPBIM OH, MAIlUEHT, HE CMO-
KET IOJIyYUTh HEOOXOAUMBIN eMy JieKap-
CTBEHHBII mpernapar B TpeOyemon Jekap-
CTBEHHOU (popMe U TO3UPOBKE.

AHanu3upys 3JIEMEHTHI TAKOM CHCTEMBI,
HEOOXOIMMO OCTAHOBUTHCS, BO-IIEPBBIX, HA
MIPaBOBOM TPOCTpaHCTBE ceprl 0OopoTa
HIOZAKOHTPOJIBHBIX BEIECTB. BhIie nepeunc-
JIEHHbIE U3MEHEHUS B 3aKOHOJIaTEIbCTBE Ha-
MIPaBJIEHBI PEXK/IE€ BCETO HA YIPOILIEHUE JIesl-
TEJIbHOCTH OpraHu3alii U, COOTBETCTBEHHO,
MEIUIMHCKUAX PAOOTHUKOB C STOW TPYIIION
JIEKapCTBEHHBIX CPEJCTB — 3TO U OoJiee mpo-
CTble M MEHEee 3aTpaTHble TPEOOBAHUS K IIe-
PEBO3KE; U YIPOLIEHHbIE TPEOOBaHUS K Xpa-
HEHMIO Hapsly C YBEJIMYEHHEM HOpMaTHBa
3aI1acoB JJISl allTEYHBIX U MEAMIIMHCKUX Op-
TraHW3alMN; U IPEJOCTABICHUE Bpayam Ipa-
Ba CaMOCTOSITEJIbHO BBIIIMCBHIBATH PELICIITHI
Ha HapKOTUYECKUE JIEKApPCTBEHHBIE IIperia-
patel U psan aApyrux mep. pyras nHampas-
JIEHHOCTb 3TUX JOKYMEHTOB, KaK pe3yJbTaT
YIPOIIEHUS] TPeOOBAaHUN K MEIUIIMHCKUM U
(dhapMaleBTUYECKUM OpraHU3alUsiIM — 0OJIb-
HBIM, HYXXJAIOIUMCS B ONHOMJAX, UX POI-
CTBEHHHMKaM IpOLEAypa MOyUEHHs peLen-
Ta W JIEKApCTBEHHOIO Ipenapara Mo HeMy
CTaJla MEHee 3aTparHa 10 BpEMEHH; 4acToTa
oOpalieHuil 3a MOBTOPHOM BBINMUCKOHN Tpe-
rapara 3a C4eT yBEeJIMUEHUs CpoKa IeHCTBUS
CMELHUAJILHOTO PELENITYPHOrO O1aHKa U yBe-
JMYEHUS] HOPMBI BBIITMCKU OINMOMJIOB Ha |
pelent Takke cokparuiachk. B mpouemypy
yxozia 3a O0IbHBIM BOBJE€UeHsb! 10 10 yeno-
BEK U 00Jiee — WIECHbI CEMbH, POJICTBEHHUKH,
MO3TOMY TIOJTY4YE€HHbIE BO3MOXKHOCTH, KO-
HEYHO, BAKHBI U aKTyaJIbHBI.

Bce 910 — 3HaunTenpHBIN ar BIepen K

Analyzing the constituents of this sys-
tem, one has to dwell on the issue of the le-
gal framework of the sphere of controlled-
substance turnover. The above-mentioned
legislative changes primarily aim at sim-
plifying the activities involving these me-
dicinal substances carried out by various
organizations and, therefore, health care
providers. They include simpler and less
costly transportation requirements, simpli-
fied storage requirements, higher amounts
of supplies for pharmacies and medical
organizations, giving doctors the right to
write out prescriptions for narcotic drugs on
their own, and so on. Other features of these
documents, resulting from simplification of
the requirements for medical and pharma-
ceutical organizations, involved the facts
that the procedure of getting a prescription
and a medicinal drug indicated in it has be-
come more time-effective for the patients
who need opioids and their relatives; the
frequency of repeat prescription requests
has decreased owing to longer validity of
a special prescription form and a higher
amount of opioids which can be indicated in
one prescription. Up to 10 people including
family members and relatives are involved
in patients’ care; that is why the new oppor-
tunities are very important and pressing.

All these measures are a significant
improvement on the way towards a barri-
er-free access to opioids for those who need

analgesic therapy. The UN Human Rights
77
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BO3MOXKHOCTH O€CTIPeIsITCTBEHHOTO JI0CTY-
ra K ONMUOUAAM HY>KJaroluxcs B 00e300-
auBarouieil Tepanuu O6onbHBIX. COBET MO
npasam vesoBeka npu OOH npuzHaer, uTo
«JIOCTYI K JIGKAPCTBEHHOMY CPEACTBY SIB-
JSIETCSt OCHOBHBIM 3JIEMEHTOM MOCTETIEHHO-
T'O JOCTHIKEHUS TOJIHOW pean3aliuu mpaBa
KaXXJIOTO 4YeJIOBEKa Ha HAWBBICHIUN JTOCTHU-
KUMBIM ypOBEHb (PU3MUYECKOTO U TICUXUYe-
ckoro 3710poBbsi» [2]. 3a 2013 . B Poccun
3apeructpupoBano 3 098 855 GonbHBIX CO
3]I0KQU€CTBEHHBIMH HOBOOOPA30BAHUSIMH,
3apeructTpupoBaHo 535 887 HOBBIX ClTydaeB
3aboneBanuii (uto Ha 15% OombIe, yem B
2003 1.), ymepao ot 3HO — 288 636 B3poc-
aeix ¥ 998 nereit B Bo3pacte Ao 19 ner [§]
[To onenkam skcniepToB 80% GonpHBIX 3HO
Ha TMO3HUX CTAAMSIX HYXKIAIOTCS B BBICO-
KX (M3 pacuera cpeaHed 103bl 67,5 Mr
MopduHa B JIeHb) A03ax onuou 0B [9]. Bce
9TO SIBNISIETCSI OCHOBAHUEM K IOMCKY HOBBIX
BO3MOXKHOCTEH TIOBBIIICHUSI JOCTYITHOCTH
HapKOTMYECKUX U TICUXOTPOMHBIX JIEKap-
CTBEHHBIX CPEJICTB.

OmHako HEOOXOAUMO OTMETHTH, YTO HE-
CMOTpsI Ha TPABUTEIbCTBEHHBIE U BEIOM-
CTBCHHBIC MHUIIMATHBBI, HANIPABJICHHbIC Ha
YIPOIIEHUE T METUIIMHCKUX H (apMma-
HEBTUYECKUX PAOOTHUKOB JESTENLHOCTU C
TIOJKOHTPOJILHBIMU JICKAPCTBEHHBIMU CPE/I-
CTBaMH, MHOTHC M3 dTUX MHHIIUATHB HE pe-
AJTM30BaHBbI.

Tak, Ha ocHOBaHuM INpukaza Munucrep-
cTBa 31paBooxpaHeHusi Poccuiickoit @e-
nepammu ot 20 nmexabpst 2012 . Ne 11751
«O0 yTBEep)KIECHUM MOpPsiAKa Ha3HAYEHUs U
BBIIMMMCHIBAHUS JIGKAPCTBEHHBIX —Iperapa-
TOB, a TaKXe (OPM PELENTYPHBIX OIaHKOB
Ha JIGKAPCTBEHHBIC IMpernaparhl, MOPsSIKa
78

Councilclaims that “medicinal agent avail-
ability is the main constituent of gradual
achievement of the situation when every-
one can fully enjoy the right to the highest
attainable standard of physical and mental
health” [2]. In 2013, 3 098 855 patients
with malignant neoplasms were registered
in Russia, there were 535 887 new cases
(which is 15% higher as compared to 2003).
288,636 adults and 998 children under 19
years of age died of malignancies [8]. The
experts point out that 80% of patients with
malignancies need in high doses of opioids
(the average dose is 67.5 mg of morphine
per day) at advanced stages [9]. All these
facts underlie the need for a search for new
opportunities to increase availability of nar-
cotic and psychotropic medicinal agents.
However, it should be pointed out that
despite the government and administrative
initiatives aiming to simplify activities in-
volving controlled medicinal substances for
medical and pharmaceutical professionals,
many of them have not been implemented.
For example, health care providers can
independently make a decision about indi-
cating narcotic and psychotropic medici-
nal drugs to the patients with a pronounced
pain syndrome of any origin according to
the 1175 Order of the Ministry of Public
Health of the RF which was enforced in
2013. The results of our study demonstrate
that only 5 out of 27 medical organizations

of the Lower Volga Region have changed
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oopmiteHHsI yKa3aHHBIX OJaHKOB, X y4eTa
Y XpaHEHHUs», MEAULIMHCKUE paOOTHUKHU MO-
I'yT CAMOCTOSITENIbHO IPUHUMATh PEIIEHHE O
Ha3HAYEHUH HAPKOTUYECKUX U TCHUXOTPOI-
HBIX JeKapcTBeHHbIX npenaparoB (HILIIT)
HalMeHTaM C BBIPAXKEHHBIM OOJIEBBIM CHH-
npomoM Jiroboro renesa. Ilo pesynsraram
MPOBEACHHBIX HAMU HCCIECAOBaHUN H3 27
MEIUIMHCKUX opraHu3aimuii HuxHeBomk-
CKOI'O PErvOHa TOJBKO B 5 M3MEHMJICS IIO-
psAaok Ha3HayeHus. [lanHble coOupanuch U
o0pabaTbeIBAINCh Yepe3 8 MecsleB IMocie
BCTYIUIEHUs B CWIy npukaza. B urone 2015
I. Ha caifte Munzapasa Poccun 6bu11 pazme-
IIEHBI JAHHBIE 110 PE3YJbTaTaM IIPOBEPOK IO
KOHTPOJIIO 32 MOPSJIKOM Ha3HAUY€HUS U Bbl-
NUCHIBAaHUSI HAPKOTUYECKUX CPEICTB B Iie-
151X 00e300JIMBaHUs1, KOTOPbIE POBOMIINCH
B niepoM nonyroauu 2015 . [To cyObekTam
P® pesynbrarbl cONOCTABUMBI C HALLIUMU —
HOpMa O CaMOCTOSITEJIbHOM HA3HAuU€HUM HE
MIPUMEHSIETCS, COXPAHSAETCS] TEHIEHIUS Ha-
sHadenus: HITJIIT gepe3 BpaueOHbIE KOMMC-
CHM, TaHHBIA (akT ycTaHoBieH B 26 500
ciaydasax. Ecom 3Ty umdpy HOpuiIoXkuTh K
KOJINYECTBY YMEPIIHX OT 3JI0Ka4€CTBEHHbIX
HOBOOOpA30BaHUI M HYXJaBIIMXCS B 00e-
300JIMBaHUM, TO MOJYYUTCS, YTO KaXKIbIi
JIECSIThIN, NMest paBo Ha Oolee OBICTPOE 10-
Jy4YEeHHUE PELENTa, BhIHYKIEH ObUI NMPOUTH
MpoLeaypy BpaueOHOM KOMUCCHUHU.

C TpyaoMm npuKHUBaeTCs HopMa o JieKap-
CTBEHHOM CONPOBOXKJIEHUN HYKIAIOIINXCS
B 00€300/IMBaHUM OOJbHBIX HAa BPEMEHHOM
IPOMEKYTKE OT BBIIMMCKH 10 IOCTaHOBKH
Ha y4eT Ui MPOAOIKEHHUs] aMOyIaTOpHOIo
neyenus. Ha MomeHT npoBenieHus uccieno-
BaHus B 2014 . HopMa MEAUIIMHCKUMU Op-

raHu3anusiM1 HE TPUMCHAJIACh BOO6H.IC, 4qTOo

the indication procedure. The data were
collected and processed 8 months after the
order was enforced. In July 2015, the Min-
istry of Public Health of the Russian Feder-
ation posted the data which were obtained
during the inspection of the measures to
control the procedures of indicating and
prescribing narcotic agents for analgesic
purposes taken in the first six months of
2015 at its website. The results yielded in
other territorial entities of the RF are com-
parable to our findings — the power of in-
dependent indication is not exercised by
doctors, there is still a tendency towards
NPD being indicated by medical panels,
the latter fact was registered in 26 500 cas-
es. If this figure is coupled with the num-
ber of those who died of malignant neo-
plasms, we can see the situation when one
in ten patient who had the right to receive
a prescription in a shorter time, had to go
through the procedure of a medical panel
meeting.

The new regulation about the medica-
mental supply of the patients requiring pain
management over the period from their dis-
charge from hospital to the moment when
they are registered as outpatients has not
been properly used yet. By the time of our
study in 2014 this regulation had not been
implemented by medical organizations at
all which was due to the lack of an exact
mechanism of its practical application. Ac-

cording to the data of the Ministry of Public
79



DOI: 10.19163/2307-9266-2016-72-83

Dapmayus u papmaronoeus T. 4 Ne 6, 2016

OOBSICHAJIOCh METUITMHCKIUMH PaOOTHUKAMHU
OTCYTCTBUEM YETKOI'O MEXaHU3Ma MpaKTHye-
ckoro npuMeHenus. [1o nanaeim Mun3npasa
P® B 1-M nonyroauu 2015 . 55 nanuentam
B 8 cyObekTax PO npu BbIMCKE U3 CTALMO-
Hapa ObUIM BbIJIaHbI aHAJBIETHKH, a 35 ma-
eHTaMm B 5 cyObekrax PD mpu BbIIHCKe
BBIIAHBI PELETTHI ISl CaMOCTOSITEIbHOTO
pUOOPETEHHS OTTMOUTHBIX AHAJIBTETHKOB.

Taxum o6pazom, niepes; OOIBLHBIMU JTaXKe
npu OnaronpusTHON HopMmaruBHOW 0Oase,
perynupymoiieid 3Ty cdepy, daiie BCETOo
BO3HHUKAIOT Oaphepbl B MOTyuYeHUN 00€300-
JUBAIOLIEH Tepanuy Ha ypOBHE «Bpay-Ta-
HUMeHT». Jlaxke mpH SBHBIX MOKa3aHUSAX K
HA3HAYEHUIO OMHOUJIOB U HMX HAIUYUU B
MEIUIIMHCKON uiu  apMarieBTUIECKOM
OpraHu3aluy, BpauM, C HEIIaCHOTO pa3pe-
HICHUSI PYKOBOJIUTENS, MPOJOJIKAIOT TPU-
JNEP>)KUBATbCS OTPAHUYUTEIIBHON TaKTUKU
HA3HAUEHUsS U BBINMCHIBAHUS OIUOUOB.
[IprynHaMu BO3HUKHOBEHUSI TAKUX CUTya-
Uil sBisieTcst cinadas OpUEHTUPOBAHHOCTD
MEIUIIMHCKUX pPa0OTHUKOB B HOpPMax 3a-
KOHOZATEIbCTBA U, KaK CIIEACTBUE, OOS3Hb
HapylmuTh ero TpeboBanus. Kpome Toro,
UMEIOIIMECS TTPOOEIIBI B 3aKOHO/IATEIIbCTBE
JTAI0T BO3MOXXHOCTh 3TUM CHUTYaIUsIM BO3-
HUKaTh U cymiecTBoBaTh [10].

BeiBoabl. COOTBETCTBEHHO, Ha CIIENYIO-
IIEM dTare COBEPIICHCTBOBAHUS CHUCTEMBbI
JOCTYIHOCTH TIPEIMETOM PacCMOTPEHUS
JIOJIKHO CTaTh MMEHHO 3BEHO «Bpay-Tallu-
eHT». Ha Ham B3mIAa, MexaHu3M peannsa-
UM MEPONPUITUI TAaKO HANpPaBICHHOCTH
BO3MOXKEH 4epe3 IMOBHIIICHUE YPOBHS KBa-
TudUKAIA PYKOBOJUTENCH OpraHu3aIui
B YAaCTH OPraHU3alMOHHOTO-aJIMUHUCTpa-
TUBHOTO YTMPABICHUS] CHUCTEMOW JOCTYII-
80

Health, 55 patients in 8 territorial entities
of the RF were provided with analgesics
when discharged, 35 patients in 5 territori-
al entities of the RF received prescriptions
for buying opioid analgesics in the first 6
months of 2015.

Therefore, even the existence of a fa-
vourable regulatory framework governing
this sphere does not prevent patients from
facing barriers when trying to get analge-
sic therapy at the doctor-patient level. Even
though there exist apparent indications that
opioids should be administered and they are
available in a medical or pharmaceutical or-
ganization, doctors supported by tacit con-
sent of their chiefs keep on adhering to the
restricting policy when administering and
prescribing opioids. Medical professionals’
poor awareness of the legal regulations and
fear to violate them which results from it,
accounts for the emergence of such situa-
tions. Moreover, the existing gaps in today’s
legislation potentiate the emergence and ex-
istence of such situations [10].

Conclusions. Consequently, at the next
stage of improving the availability system,
the doctor-patient link of this system should
be considered. We believe that the mecha-
nism of implementation of such measures
can only be developed by updating the qual-
ifications of the chiefs of organizations in
regard to administrative management of the
availability system, by educating medical

professionals on the latest trends in adequate
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HOCTH, OOy4YeHHE MEIUIIMHCKUX paOOTHH-
KOB HOBEUILIMM HAMPABIEHUAM aJICKBATHOU
IIPOTUBOOOJICBOM JICKAPCTBEHHOW TTOMOIITH,
YETKOMY TOHMMAHHMIO TPABOBBIX HOPM, a
TaKke HOpMaM, KOTOPBIE PETyIUPYIOT OT-
HOIIICHUSI «Bpay-MallMeHT» B TOM YHUCJE B
KOHTEKCTE MEIUIIMHCKOM JICOHTOJIOTHUM U
3TUKH. ITO MO3BOJIUT HA BRICOKOM TIpodec-
CHOHAJIBLHOM YPOBHE B COBPEMEHHOM IIpa-
BOBOM I10JI€ OCYIIECTBIISTh AEATEIbHOCTD,
CBA3AaHHYI0O C OOOPOTOM HAPKOTUYECKUX
CPENICTB U TICUXOTPOITHBIX BEIIECTB, YTO OY-
JIET CIIOCOOCTBOBATH IMOBHIIIICHUIO KaueCTBA

MEUITMHCKON U JICKAPCTBEHHOW TTOMOIIIH.
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OPOPMUIEHUE CTATHBU

Cratbu B xxypHane «Papmayus u gap-
Maxonoeusy W3IAI0TCS HAa PYCCKOM U aH-
IJIMIICKOM $I3BIKAaX C PE3IOME COOTBETCTBEH-
HO.
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MUCH U JIp.) HaOUpaeTcsi Ha KOMIIbIOTEpEe —
kerib 12, mpudt Times New Roman uepe3
1 uHTepBan ¢ mossAMH: cBepxy, cHuzy — 20
MM, cieBa — 30 MM, cripaBa — 20 mMm. Bcee
CTpPaHULbl JOJKHBI OBITh MOCJIEN0BATENBHO
IPOHYMEPOBAHBHI.
JInst opuruHanbHOM CTaTbU CyMMAapHbBIN
00bEeM HE JIOJDKEH MpEBBIIATh 15 cTpaHMIl
(dbopmar Oymaru A4), 1u1st KpaTKoro coooiie-
HUsl — 4 crpanuipl. O0beM U odopMiIeHHE
Ipyrux BUAOB paboT (0030p, JIEKUUU WIH
MHOE) COMIAcyoTCs C pelakiue 3apaHee.
Pykomnuch nomkHa O6bITh 0hopmIleHa 1Mo
CIEIyIOLIEMY IUIaHy:
1. Munexc YIIK
2. Ha3Banue cratbu
3. Muuumanel u pamMuinm aBTopoB
4. TlonHble Ha3BaHUA C YKa3aHHEM MOJ-
HBIX TIOYTOBBIX aJJPECOB YUPEKICHHI,
K KOTOpPbIM OTHOCSTCSI aBTOpbl. Eciu
aBTOPBI pabOTAIOT B pa3HbIX YUPEKIE-
HUSIX, TO CBSI3b KAXKIOTO aBTOpA C €ro
OpraHM3aLKUeN OCYIECTBISIETCS C I10-
MOIIIBIO TGP BEPXHETO PErHCTpa

5. AnnHoramus  (pe3toMe) 00BEMOM
200-250 cnoB TEKCTa € M3JIOKEHH-
eM cyTu paboTel. B aHHOTanmm He
PEKOMEHIyeTCsl MCIONb30BaTh (op-
MYJIbl, U3TOTABIIMBaeMble B Tpadu-
yeckoM (opmate. AHHOTAIUS Mpea-
CTaBJIsIeT cO0OM aBTOHOMHYIO YacTh
PYKOIIUCH, TTOATOMY BCE€ BBOJMMBIC
COKpAILIEHUSI M yCIOBHBIE 0003Haue-
HUSl JOJKHBI OBITh pacin@poBaHbl
311eCh Ke. Mozieslb aHHOTalUu 10JIK-
Ha OBITh CJICTYIOLICH:
— Hcxonubie naHHbIC
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ARTICLE PREPARATION

“Pharmacy & Pharmacology” Journal
publishes articles in Russian and English
languages with an abstract.

The entire article (text, tables, notes, ti-
tles, foreign language insets, references, in-
scriptions under the figures etc) is typed on
the computer in Times New Roman, 14 pt.,
1 spacing, and margins: 20 mm from above
and below, 30 mm from the left, 20 mm
from the right. All pages should be conse-
quently numbered.

Total volume of the original article
should not exceed 15 pages (A4 sheet),
short report volume is 4 pages. The volume
and layout of other works (review, lecture
etc) should be coordinated with editorial
board in advance.

A manuscript must follow this plan:

1. UDC index

2. Article title

3. Initial letters and authors’ surnames

4. The whole names with addresses of
the establishments, to which authors
belong. If authors work in different
establishments, the links of each au-
thor with his organization is mani-
fested with upper case numbers.

5. An abstract with 200-250 words of
typed text with article’s content. It
is not recommended to use formu-
las in graphical format. Abstract is
an autonomous part of a manuscript,
therefore all the acronyms must be
deciphered herein.

An abstract must contain:
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[ens

HccnenoBarenbckast mpobiema
Onucanue, 4YeMmy MOCBAIIEHA
JTaHHAs CTaThs

Omnucanue METONOB / UCIIOJIb3Yye-
MBIX MaTepUajoB

Pe3ynbrarel

Hayunsiit Bknag

BriBoanl

OO6nacTh NPUMEHEHHUS
OrpannueHus /HampaBieHus Oy-
JYIIUX UCCIIETOBAHUI

. Kurouessie cioBa (ue 6omee 6), Tou-

Ka B KOHIIE KJIFOYEBBIX CJIOB HE CTa-
BUTCS
CTpyKTypHpOBaHHBIN TEKCT CTAThH:

paznen BBEJIEHUME. Kparkoe
U3JIOKEHHUE, OTpaKarIlee Co-
CTOSIHHE BOIIPOCA K MOMEHTY Ha-
MUCAHUS CTAaThU U 1IE€Th HACTOS-
HIEr0 UCCIe0BaHUs. BBIABUTH
aKTyaJbHOCTh U HOBU3HY HCCIIe-
JTIOBaHWSI, BBIIBUHYTH TUTIOTE3Y U
HAMETUTh TMYTH €€ JOoKa3aTeib-
CTBa;

paznen METO/bI. Onucanue
METOJINKH HccieqoBaHui. Jlaet-
Csl IOCTAaTOYHO MOApPOOHOE Omu-
caHue paboThl, 17151 €€ BO3MOXKHO-
ro BOCHpPOU3BENCHUSA. MeTompl,
OIyOJMKOBAHHBIC paHee, JI0JIXK-
HBI CONIPOBOXKJIATHCS CCHUIKAMMU:
aBTOPOM OMHCBIBAIOTCS TOJIBKO
OTHOCSIIIMECS K TeMe H3MeHe-
HUS;

pasznen PE3VIJIBTATBI. Kpome
OIMCAHUSI IKCIIEPUMEHTOB B HEM
JIOJDKHBI TIPUBOJIUTHCS JaHHBIE 00
MCTOYHUKAX HCIOJIh30BAHHBIX pe-
areHToB U COPOEHTOB WJIM JI0CTa-
TOYHO MOAPOOHBIE X XapaKTepH-
CTHKH, TIPUMEHSEMBIX TPUOOpax,
CCBUIKM Ha THUIIOBbIC METOIUKH U
T.IL;

paznen OBCYXJIEHUE (pa3-
Jen MOXeT ObITh OOBbEIMHEH C

— Initial data

— Objective

— Research problem

— Description of what an article is
devoted to

— Description of methods/ materi-
als involved.

— Results

— Scientific contribution

— Conclusions

— Area of application

— Limits/directions of the future

studies

. Keywords (6 at most), no dot at the

end

. Article must follow the structure:

— INTRODUCTION section.
Brief summary, which reflects
the problem by the time of arti-
clewriting and a purpose of the
study. To show the timeliness and
novelty of the study, to make a
hypothesis, and to find ways of
its proving;

— METHODS section. The descrip-
tion of the methods of a study.
There must be rather detailed
description of the work of its re-
construction. Methods, published
before, should be attached with
references: author only describes
the changes referred to a theme;

— Apart from the description of
the experiments it should con-
tain data about the sources of the

reagents and sorbents used or
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pasznenom PE3VIIbTATBI). a-
ercst yoenuTenbHoe OOBsICHEHHE
pe3yabTaToB U MOKAa3bIBACTCS UX
3HAUUMOCTb, YTOOBI YHUTATENb
MOI' HE TOJBKO CAMOCTOSITEIb-
HO OLIEHUTh METOAOJIOTHYECKUe
IUTFOCBI M1 MUHYCBHI JJAHHOTO HC-
CJIeIOBaHMsl, HO INpH KEJIAaHUU U
BOCITPOU3BECTH €T0;

— pazaen 3AKJIFOYEHUE. IToaso-
JITCS. OCHOBHBIE UTOTH PadOTHI,
NPUBOJATCA PEKOMEHAALMH U
yKa3aHWe Ha JaJbHEWIINE BO3-
MO’KHBIE HAlPABJIEHUSI HCCIIE0-
BaHMI;

— pazgen BJIATOIAPHOCTHN.
[TpuBonuTCcs TpU HEOOXOAUMO-
CTU. ABTOpaM CIIEQyeT BKIIIO-
yaTb B HEro JIaHHbIE O JO-
MOJIHUTEIIbHBIX MCTOYHHUKAX
(¢buHaHCUPOBaHUSA, B TOM YHCIE
HOMEpa TMPOEKTOB W/WIM TpaH-
TOB. [ lepeuncnsrorcs nuna, opra-
HU3alMU, GOHIBI U T.J., KOTOPbIE
OKa3ajii KaKylo-TUOO IOMOIIb
aBTOpY(aM) B TIPOBEIECHUM HC-
cienoBaHus, paboThl U T. 1. (Ha-
npumep, (pUHaHCOBas IMOMOIIIb,
A3bIKOBasi  (JIMHIBUCTUYECKAs)
MOMOIIb, OMOILlb B HAaIlMCAHUU
CTaThbU WJIM TMpaBKa KOPPEKTYpPbI
UT I.);

— OubnuorpaguuecKkuii CIUCOK.

8. Koudmukr untepeco. ObecneunBas

IOOPOCOBECTHOCTh W HETIPEaB3si-
TOCTh IyOMUKYEMBIX MaTepHaliOB
HEOOXOMMO HCKITIOYUTH  BIUSTHUE
moboro KoH(IMKTa MHTEpecoB. Pe-
JAKTOPBl W PELEH3EHTHl HE HMMEIOT

npaBa:
— ObITh CBsI3aHBl (DMHAHCOBHIMU
0053aHHOCTSIMU,

— OBITh CBSI3aHbI C KOMMEPUYECKUMU
OpraHu3anusMH, TaK WIM HUHA4e
3aMHTEPECOBAHHBIMU B MyOJIHKa-
MU PacCMaTpPUBAEMOM CTaThU,

their quite precise characteristics,
equipment, reference to the typi-
cal methods etc;

— DISCUSSION section(the sec-
tion may be joined with RE-
SULTS

grounded interpretation of the re-

section).There’s a

sults, demonstration of their sig-
nificance, for reader not only to
estimate methodological advan-
tages and disadvantages of the
study but to reconstruct it as well;
— CONCLUSION

are principal conclusions of the

section.There

paper, recommendations for the
further studies;

— GRATUTUDE section. If nec-
essary. Authors should point out
the data additional funds, includ-
ing numbers of grants. It should
include persons, organizations,
funds etc., which implemented
some assistance to the authors in
their study, work, etc. (for exam-
ple financial, linguistic assistance,
correction, writing assistance etc);

— References.

8. Conflict of objectives. Providing

scrupulosity and open-mindness of
the materials published, it is neces-
sary to exclude the influence of any
conflict of objectives. The editori-
al board and peer-reviewers do not
have right to:

— be bound with financial responsi-

bilities;
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— CaMOYCTPAHSThCA OT MPUHATHS
peleHust 0 MyOMuKaum, Ha KO-
TOpbIE MOTYT MOBJIUATH UX JIMY-
HbIE MOTHBBI, YOCKIEHUS WU
MpEeAPaCCYIKH;

— CBOEBPEMEHHO COOOIIAaTh O HAJIH-
YUM TIOTCHIMAILHOTO KOH(IMKTA
HUHTEPECOB;

— JIOBOJIUTH JI0 CBEJCHHUS aBTOPOB
MPUHATBIA B KypHalie MOPSIOK
OCYILECTBJICHUS] HE3aBUCHUMOTO
pelLeH3upoBaHus (Hampumep, co-
o011asi 0 TOM, KaKkasi 4aCTh CTaTei
MIO/IBEPraeTcsl BHEIIHEMY PElleH-
3UPOBAHHUIO);

— OTHOCHUTBHCS K PYKOIHCSIM Kak K
KOH(HUJICHIIMALHBIM  JTOKYMEH-
TaM U TpeboBaTh TOTO XK€ OT pe-
JTAKTOPOB U PELIEH3EHTOB;

— J00WBaThCSA CTPOTOTO pasJelie-
HUsl QYHKIUI COTPYIHUKOB, y4a-
CTBYIOILIMX B PETAaKTOPCKOU U Jie-
JIOBOM I€SITEIbHOCTH JKypHaJa.

[Ipn onucaHum KIMHWUYECKUX HAOIIO-
JICHUN He JOMycKaeTcs yrnoMuHaHue da-
MWJIAM [MaUMEHTOB, HOMEpPOB HCTOPUU
00JIe3HH, B TOM YHUCJIe Ha pucyHkax. [lpu
U3JI0)KEHUH JKCIIEPUMEHTOB Ha JKMBOTHBIX
ClenyeT yKa3blBaTb, COOTBETCTBOBAJIO JH
COJIEp’KaHue U HCTOIb30BaHUE JTabopaTop-
HBIX )KHBOTHBIX B COOTBETCTBUU C TpeOOBa-
HUSIMU HaJJIeXxanie 1aboparopHO mpak-
tuku (GLP) u ¢ cobnroneHneM OCHOBHBIX
nonoxxennit Kousennuu Coeta EBporib
«O0 oxpaHe MO3BOHOYHBIX >KHBOTHBIX, HC-
MOJIb3YEMbIX B OKCIIEPUMEHTAX U B IPYTUX
Hay4dHbIX LenAx», [upexktuBsl EBporneni-
ckoro napiamenta u Cosera EC «O 3ammu-
T€ JKUBOTHBIX, UCIIOJIb3YEMBIX JJIs1 HAYYHBIX
Hesen», a TakkKe HAllMOHAIbHBIM 3aKOHaM,
npaBujiaM, IPUHATHIM B YUPEKICHUU.

Penaxkuusi ocraBisier 3a co0oii mpaBo
KOPPEKTHPOBATH NEPEBO HA AHIVIUICKUI
si3bIK. 1711 BO3MOXHO Oojiee TOYHOU mepe-
Jauu cMbiciia u opdorpaduu CTaThby MPU €e
IIEPEBO/IC HA aHIVIMMCKUM SI3bIK aBTOpaMm Iie-

90

— be bound with commercial orga-
nizations, interested in publica-
tion of the article;

— itself from taking a decision
about publication, which can be
influenced by personal motives,
believes or narrow mindness;

— to inform about a potential con-
flict of objectives;

— to inform author about the pro-
cess of an independent peer-re-
view (for example informing
about which part is under exter-
nal peer-review);

— to consider manuscripts as confi-
dential documents and require the
same from editors and peer-re-
VIEWETrs;

— to strive for a strict division of
functions of employees who par-
ticipate in editorial and business
activity of the journal.

Patientssurnames, clinical histories’
numbers are not allowed to be used while
describing clinical studies, including fig-
ures. Describing the experiments on animals
you should point if the use of laboratory ani-
mals corresponded to the GLP requirements
and principal rules of European Council
Conventions “On the protection of animals,
used in trials and other scientific purpos-
es”, Directions of European Parliament and
Council of European Union “About the Pro-
tection of Animals Used in Scientific Pur-
poses”, as well as national laws and regula-

tions of the establishment.
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Jecoo0pa3HoO TPEICTABIATh Ha AHITTMHCKOM
S3BIKE CIHCOK HCIIONB30BAHHBIX B CTaThe
cneuupuyUecKuX TePMUHOB, UIMEHHBIX peak-
1A ¥ PEaKTUBOB, HA3BaHUI OMOJIOTUYECKUX
OOBEKTOB HUCCIIEIOBAaHMs, TPUBHUAJIbHBIC Ha-
3BaHUsI COCAMHEHMH, MPEnaparoB U pearcH-
ToB. [1o mpeBapUTEILHOMY COITIACOBAHUIO C
penaKiuen nocie NpoxXoXKIEHNs BCEX ITaIoB
PCILICH3UPOBAHUS U TIPUHSTHUS CTaThU JUIS 1Ty~
OrMKaIK, HEOOXOIMMO TAKXKe TIPE/ICTABIISATh
(OTHOBPEMEHHO C OKOHYAaTENIbHBIM BapHaH-
TOM PYCCKOTO TEKCTa) TOJHBIA aBTOPCKHIA
MIEPEBOJT ATOTO BapUaHTa CTaTbU HA aHIIIWN-
CKHU SI3bIK WJIM 3aKa3aTh NEPEBOJ B PENAK-
LIUH 5KypHAaJIa, BOCIIOIb30BABIINCH TOMOIIBIO
npodecCHOHANBHOTO TiepeBoaurKa. B ciryyae
YIOBJIETBOPUTEIHHOTO Ka4deCcTBAa TAKOTO Iie-
peBozia oH OyzieT omyOIMKOBaH (TOCe peaak-
TUPOBAHHUSA).

AHII0513bIYHASI BEPCHS CTAThU JOJDK-
Ha [0 CMBICJIY U CTPYKTYpe MOJHOCTHIO
COOTBETCTBOBATH  PYCCKOSI3BIYHOW W
ObITH TPAMOTHOH € TOYKHM 3peHUs] aH-
IIMHACKOIO0 A3BIKA.

PesynbraThl v OSICHEHUSI K TEKCTY, TIPE/I-
CTaBJICHHBIC B BHJEC PHUCYHKOB, TaONHIl U
rpauKoOB, pacroyiaraloTcs HermoCpeaCTBEH-
HO B TEKCTE I1OCJIC TIEPBOr0O yIoMUHaHus. B
TEKCTE MPUBOJUTCS 00s13aTEeIbHOE YKa3aHUE,
Hanpumep: (Tadm. 1) wm (puc. 1).

Kaxxnas Tabnuia qomkHa UMETh HOMEP
(apabckumu tudpamu) u Hazpanue (0e3
COKpAIlleHU}), pacrloioKeHHOe Hal TabIu-
1eit. Bee rpadbl B TabuIax 10mKHBI KMETh
3aroJIOBOK, BCE COKPAIICHUS JOKHBI ObITH
pacuiudpoBaHbl B MPUMEUAHUU K TaOJH-
1e. 3aroJoBOK TaOJIUIbI, €€ COJEePKUMOE
Y TIpUMEYaHUs JIOJDKHBI OBITH MTpE/ICcTaBIIe-
HbI Ha PYCCKOM U aHIJIMHUCKOM si3bIKax. Mc-
MOJIb3YEMbId B Ha3BaHUM TaOIUI] TIpUDT:
Times New Roman, momyXupHbIi KypcuB,
12 kerib, HTEpBAIl EAMHUYHBIMN.

Tabnuupl, 3aHuMaromme Oosee OAHOM
CTpPaHMIIBL, TOJDKHBI OBITH TaK)Ke MPEICTaB-
JIeHbI B OTJEJIILHOM MpujaraeMoM daiise ¢

Editorial board is able to correct English
translation. Authors are recommended to
provide in English a list of specific terms,

reactions, reagents, biological objects

names, trivial names of compounds, drugs,
used in the article for the best possible in-
terpretation of the text’s massage. After the
completion of all the stages of the peer-re-
viewing and applying of the article, a full
author translation of the final version of the
article into English must be done, or ordered
in the editorial board of the journal, using
the services of the professional translator.
If translation quality is satisfying it will be
published (after editing).

English versionof the article mustco-
incide with a structure and meaning of a
Russian article and must be grammati-
cally correct in English.

The results and illustrations, provided
as figures, tables, and graphs are put into
the text right after the first mention. There
should be an indication in the text, for ex-
ample: (table 1) or (figure 1).

Every table should be numerated (with
Arabic) and named (without acronyms)
above the table. All graphs in tables should
be titled; all acronyms should be deciphered
in the table notes. Table title, its contents
and notes should be provided in Russia and
English languages. Table titles font is Times
New Roman, bold italic, 12, 1 interval.

Tables with more than one page should
91
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COOJIIOICHHEM BCEX BBIIICONHCAHHBIX Tpe-
00BaHMI1 K 0(OPMIICHUIO.

Kaxp1il pucyHOK JOJKEH UMETh HOMEP
(apabcxkumu tmdpamu) u HazBaHue (0e3
COKpAILIEHU ), pacIoIOKEHHOE MO PUCYH-
koM. Eciu B puCyHKe MPHUCYTCTBYET IOSIC-
HSIOIIMH TEKCT, OH JTOJDKEH ObITh COKpAIeH
70 MUHUMYMa, a BCE COKpAIICHHS JIOJIXK-
Hbl OBbITh paciu(poBaHbl B MOSICHEHUHU K
pucyHky. Ha3Banue pucyHKa M MOSICHEHUS
K HEMYy JOJDKHBI OBITh TPENCTABICHBI Ha
PYCCKOM W aHTJIMICKOM SI3BIKaX C HCIOJb-
30BaHUEM CIEIYIOIIEro (hopMaTHUpPOBAHUS:
Times New Roman, momyXupHbIi KypcuB,
12 kerib, MHTEpBAIl EAMHUYHBIN.

Kaxp1il ucnosiab3yemMplii pUuCyHOK J10J1-
*KEH OBITb JIOTIOJIHUTENBHO TPUIIOKEH
B JJIGKTpOHHOM BuAe B (opmare *.JPG,
*TIFF umu *.PNG c paspenieHneM He
MeHee 600 nukcenel Ha awoim. IIpenmnou-
TUTENBHBIM U [BETHBIX HM300paKeHHUU
sisietcs popmar *. TIFF, nns pactpoBo-
ro uzobpaxenus — *.PNG. He nyxno uc-
TI0JTh30BATh B TEKCTE CTAThU MILTIOCTPAIINN
apyroro Qopmara, He yKa3aHHOTO BBIIIE
(marmpumep, *.GIF, *.PICT, *.WPQG) wmu
MEHBIIIETO Pa3peIICHNUS.

I'paduku 1 auarpaMmel, MpeacTaBiICH-
HbIE B CTaThe, O(OPMIISIIOTCS TaK e, KaK
W PUCYHKH, OTHAKO OHHU JIOJDKHBI OBITH J10-
HOJHUTEIBHO MPUIOKEHB! B AJIEKTPOHHOM
Buge B ¢opmare *.XLS, * XLSX, *.PPT
i * PPTX. Ilpencrasnennas Ha rpadu-
K€ WIM AuarpaMMe HHpoOpManus JOKHA
ObITh OpOopMIIEHA TaK, YTOOBI KaXKJIbIi 31e-
MEHT OBUI XOpOIIO PA3IWYNM H OTIUIAM
oT Jpyroro. Bech nosicHsAOmMNA TEKCT A0J-
’eH OBbITh CBelleH 0 MUHUMYyMa. Pacimd-
POBKa TOSICHSIFOIIIETO TEKCTa JODKHA OBITH
npuioxeHa Hwke. HazBanue u nosicHeHus
JIOJKHBI OBITH TPEICTABICHbI HA PYCCKOM
W aQHIJIMHACKOM SI3bIKaxX C HCIIOJIb30BaHU-
eM creayromiero dopmarupoBanus: Times
New Roman, nomyxupHslii Kypcus, 12 ke-
IJ1b, UHTEPBAJ | MyHKT.

[Tpumep odopmiieHus TaOIUIIBI:
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be sent in a separate file considering all the
requirements mentioned above.

Every figure should be numerated (with
Arabic) and titled (without acronyms) under
the figure. If the figure contains some ex-
planation, it should be as minimum as pos-
sible; all acronyms should be deciphered in
the figure notes. The figure title and its notes
should be provided in Russian and English
languages with the following format: Times
New Roman, bold italic, 12, 1 interval.

Every figure used in the article should
be additionally attached to the document
in *JPG, *.TIFF or *.PNG with at least
600 px/inch definition. *.TIFF is a prefer-
able format for color images, and *.PNG is
preferable for bit image. Do not use another
images format (for example *.GIF, *.PICT,
* WPG) or images with less definition.

Graphs and diagrams, presented in an ar-
ticle are formed as well as figures, however
they should be additionally attached to the
electronic version in *.XLS, * XLSX, *.PPT
or * PPTX. The information in a graph or
diagram should be formed so every element
would be clearly seen and distinguished
from another. Entire descriptive text should
be minimal. Deciphering of the descriptive
text should be attached below. Name and de-
scriptions should be given in Russian and
English languages, using Times New Ro-
man, bold italic, 12 size, 1 interval.

Table form example:



Pharmacy & Pharmacology V. 4 Ne 6, 2016

Tabnuya 3 — Anmumukpoonas akmugnocms nacmoiiku (1:5)
(3xcmpazenm — cnupm 3munoevtit 70%)
Table 3 — Antimicrobial activity of tincture (1:5) (extragent — 70% ethanol)

HItamm IopskoBbiid HoMep pasBeneHus / Serial number of dilution
MHKPO-
opranusma /
Microbial 1 2 3 4 5 6 7 8 9 10 11 12
strain
E:fﬁgg:&nas HZ;)(/:T;O HIe):jTIilio HE;)STI?IO HZTO(/:T;I‘() Pocr/ | Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/ | Pocr/ | Pocr/
Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth
E&Zp;:l);::;oc- H}e);)(/:TI?Io HE;)(/:TI\an HI;)(/:T;}O HIe);)(/:TIfllo Poct/ | Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/ | Poct/ | Poct/
Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth
Escherichia Pocra | Pocta | Pocra
~ Pocr/ | Poct/ | Pocr/ | Poct/ | Poct/ | Poct/ | Poctr/ | Poct/ | Pocr/
coli uer /Nojuer / Nojuer /No| 5 (oo | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth
Bacillus Pocta | Pocra | Pocta | Pocra | Pocta | Pocra | Pocra | Pocta | Pocra Poct/ | Poer/ | Pocr/
cereus Het / No|rer / No|aer / No|uer / No|ner / No|uet / No|uer / No|aer / No|ner / No Growth | Growth | Growth
growth | growth | growth | growth | growth | growth | growth | growth | growth
Candida
albicans HIC)’;)(/:—;\aIO Hf:’:(/JTI?Io H:;)(/:Tlflo Poctr/ | Pocr/ | Poct/ | Pocr/ | Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/
Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth

[Ipumep odopmieHus: pucyHKa:

=

lii

&

-]
,‘9

"

ullllflllfﬂll
£ (@

1

"

Il

Pucynok 1 — luaznocmuueckue 3nemenmsl 8 MUKPORpEenapamax
¢ nogepxnocmu aucma (A) u uz maonemox (b):
1 —3nudepmuc, 2 — ycmouua, 3 — opy3ul
Figure 1 — Diagnostic elements in leaves (A) and in the tablets (b):
1 — epidermis, 2 — stomata, 3 — calcium oxalate druse crystals
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BUBJIUOTI PAOMYECKHI CITUCOK
/ REFERENCES
[utupyemass nauteparypa IOJKHA CO-
nepxkarb He meHee 10 ucrounukoB. He me-
Hee 50 MpOUEHTOB MCTOYHUKOB W3 CIHCKA
JUTEPaTyphl JOKHBI ObITh OMyOIMKOBAHBI
3a MOCIIEAHUE MATH JIET, B TOM YHCIIE B KYp-
HajlaX, UHACKCUPYEMBIX B 0a3ax JIaHHBIX
Web of Science, Scopus, Science Index.
JIumib B ciiydae HEOOXOAMMOCTU JOIYCTH-
MBI CCBIJIKU Ha OoJiee paHHue Tpyabl. B criu-
cok nurteparypsl HE Bkitouatorcs yueOHbIe
nocoOusi, HOpMaTUBHbIE U apXUBHbBIE MaTe-
puaibl, CTaTUCTUYECKUE COOPHMKH, ra3er-
HBIE 3aMETKU 0e3 yKa3aHHsl aBTOpa, MOHO-
rpaduu, aBropedeparsl U AUCCEpTAIUH.
B uutupyemoit nureparype xenareabHO
yKka3biBaTh uctouHuku ¢ DOL.

CTiib CCbLIOK:

B crarpe HOMep(a) CCHUTKM 3aKIIFOUaeT-
s B KBaJpaTHbIE CKOOKH M CTaBUTCS B OJTHY
JUHUIO ¢ TekcToM. Homepa cebinok (udpsl
B KBaJI[paTHBIX CKOOKaX) JOJKHBI CTOSITH B
CITMCKE JTUTEPATyPhl B TOM TOPSIJIKE, B KOTO-
POM OHH YIIOMHUHAIOTCS B TEKCTE.

ABTOpP NMOJHOCTHIO HeCET OTBETCTBEH-
HOCTb 32 TOYHOCTH OHOJIMOrpaduIecKux
HCTOYHHMKOB, B TOM YHCJ€e B MepeBojie Ha
AHIVIMMCKHUM SI3BIK.

1. PycCKOSI3bIYHBIM BAPHAHT — B COOT-
BercTtBuM ¢ I'OCT P 7.0.5-2008.

CCBUTKH B PYCCKOSI3BIYHOM BEPCUU CTa-
ThU JIAIOTCS Ha SI3bIKE OPUTHHAIIA.

Bce cchuiku omKHBI OBITH OdopmITe-
HBbl €JUHOOOPAa3HO: TOJIBKO C TOYKOM, Oe3
TApPE MEXIy dYacTsaMu omnucaHus. Cum-
Boibl No M & HE HCMOJIB3YIOTCS; HOMED
obo3HauaeTcss jar. OykBoit N 0e3 TOUKH
MOCJIE HEE; ABOMHOM KOCOM YEPTOM OT-
JIesieTCs ONUCcaHue Oojiee KPyMmHOTO J0-
KyMEHTa, Ha (¢parMeHT KOTOPOTO CChla-
torcs. Ilepen nBoiHON Kocoil deproit //
TOouka He cTaBuTcs. [IpoGensl 10 u mocne //
00s13aTCIIBHBI.

2. Aurnosisbiunbiii (REFERENCES)

94

REFERENCES

Literature quoted should contain at least
10 resources. At least 50% of the resourc-
es from the references list must be timely
(published recent 5 years) including jour-
nals, which are listed in Web of Science,
Scopus, Science Index. There can be refer-
ences to earlier literature only if necessary.
References do not include educational aids,
normative and archive materials, collected
statistics, newspapers articles without an
author, monographs, author abstracts, and
dissertations.

Resources with DOI are desirable to be
in references.

References form:

Numbers of references are written in
square brackets and are at one line with a
text. References numbers (in square brack-
ets) must be in order of their mention in the
text.

An author is fully responsible for an
accuracy of references including English
translation.

1. Russian version — according to
GOST P 7.0.5-2008.

References in Russian version are given
in original language.

All references must follow the same
template: only with a dot, without a dash
between description parts. Symbols like
Ne and & are not used; a number is pointed
with N without a dot; description of a bigger
document of reference is separated with a
double slash. There is no dot before double
slash //. Spaces before and after // are oblig-
atory.

2. English (REFERENCES)

References in English serve the detec-
tion of citation of authors and journals in
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Crmcok nuTepaTypbl Ha aHIIMHCKOM
s3pike (References) — ciyxurt, B mepByro
o4epe/ib, sl OTCIICKUBAHUS IIUTUPYEMOCTH
aBTOPOB U KypHaJoB. [IpaBuibHOE omuca-
HUE UCTIONBb3YEMbIX MCTOYHHKOB B CIIMCKAX
JUTEPaTyphl SIBISETCS 3aJI0TOM TOTO, 4YTO
HUTHpyeMasi IyoinuKanus OyJieT yuTeHa nmpu
OIICHKE HAay4YHOH JEesITeTbHOCTH €€ aBTOPOB,
a ClIeZIoBaTeIbHO M OpPraHW3alluu, PErHoHa,
ctpanbl. [lo nmuTHpOBaHMIO KypHAa Orpe-
TIEIISIETCS €T0 HAYYHBIN YPOBEHB, aBTOPUTET-
HOCTh, A((HEKTUBHOCTh JESATEILHOCTU €ro
PEAAKIIMOHHOI'O COBETA U T.1I.

Ha3Banus uCTOYHUKOB U pabOT yKa3bl-
BalOTCS MOJHOCTHIO, 0e3 cokpamieHuit. K
CTaThe MPUBOJATCS BCE aBTOPHI.

B OubnmuorpaduyeckoM CHucke aH-
NN CKOr0 BADHAHTA He JIONYCKAETCs HC-
MOJIb30BAHUE PA3JEIUTENbHBIX 3HAKOB «//),
«» u «Ney.

Ilpumeput opopmnenusa ouonuozpagu-
YeCcK020 CRUcCKa:

Onucanue CTaTbH U3 JKypHAJIA:

HA PyCCKOM:

EBceeBa C.b., CeicyeB b.b. Hcnomnb3o-
BaHMUE TPUPOIHBIX MHHEPAIBbHBIX COJNEH B
COBPEMEHHBIX KOCMETHUYECKUX PEIenTypax:
ACCOPTUMEHT TPOAYKIUH, XapaKTePUCTHKA
CBIPbSL U OCOOCHHOCTH TexHosoruu // dap-
marusi U dapmaxonorus. 2016. Ne2 (15). C.
4-25. DOL: http://dx.doi.org/ 10.19163/2307-
9266-2016-4-2(15)-4-25.

HAa AHIVIMHCKOM

Chashchin V.P., Gudkov A.B., Popova
ON., Odland J.O., Kovshov A.A.
Description of Main Health Deterioration
Risk Factors for Population Living on
Territories of Active Natural Management
in the Arctic. Human Ecology. 2014, no. 1,
pp. 3-12. (in Russian)

Onucanue cTaTbHU U3 YJTEKTPOHHOTO
JKypHaJa:

HA PyCCKOM

KontopoBuu A.3., Kopxkybaer A.l,

the first place. Correct description of the
resources used in the article is a guarantee
for a publication quoted to be considered
while estimating the scientific activity of
its authors, and therefore the organization,
region, country. Scientific level, credibility,
efficiency of its editorial board activity etc
are determined by the journal’s citation.

Resources and papers names are given
in full form, without acronyms. All authors
are indicated.

It is not allowed to use signs like //, -,

and Ne in English references.

Examples of References lists:

Description of a journal article:
In Russian:

C.b, b.b.
Hcnonp3oBanne NpUpPOIHBIX MUHEPAIBHBIX

EBceena CricyeB
coJei B COBPEMEHHBIX KOCMETHYECKHX
perentypax: MPOIYKIIUH,
XapaKTepUCTHKa ChIpb U OCOOEHHOCTHU

ACCOPTUMEHT

TexHosnoruu // @apmarus u hapmMakoIorusi.
2016. N2 (15). C.4-25. DOI:http://dx.doi.
org/ 10.19163/2307-9266-2016-4-2(15)-4-
25.

In English

Chashchin V.P., GudkovA.B., Popova
O.N., Odland J1.0., KovshovA.A. Descrip-
tion of Main Health Deterioration Risk
Factors for Population Living on Terri-
tories of Active Natural Management in
the Arctic.Human Ecology.2014, no. 1,
pp. 3-12. (in Russian)

Description of an electronic
journal article:
In Russian
KontopoBuu A.D., Kopxybaer A.l.,
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Onep JI.B. IlporHo3 rmioGanbHOTO 3HEp-
rooOecriedyeHusi: METOAOIOTHUs, KOJIUYe-
CTBCHHBIC OILICHKH, MTPAKTHYECKUE BBIBOJIBI
// MunepanbHbie pecypcbl Poccuun. Dxo-
HOMHKA M YIPaBJICHHUE: CETEBOM JKYpH.
2006. N5. URL: http://www.vipstd.ru/gim/
content/view/90/278/ (nmara oOpaieHus:
22.05.2012).

HAa AHIVIMHCKOM

Kontorovich A.E., Korzhubaev A.G.,
Eder L.V. Forecast of global energy supply:
Techniques, quantitative  assessments,
and practical conclusions. 2006, no. 5. (In
Russian) Available at: http://www.vipstd.
ru/gim/ content/view/90/278/). (Accessed:
22.05.2012)

Onncanue MaTepuaJjioB KoOH(epeHUi:

Ha PYCCKOM

BoponkoB A.B., TepexoB A.JO., bs-
xoBa U.H., JIaxosa H.C. BnusHue mpermna-
para «HypodeH, cynmo3uTopun peKraib-
Hble 111 nereit, 60 mMr» Ha coaep)kaHue
KaJbIUsl M XJIOpAa B CHIBOPOTKE KPOBU He-
MOJIOBO3pENbIX Kpbic // Pa3pabotka, wuc-
ClIeJOBaHUE M MAapKeTHHI HOBOH dap-
MAIEeBTUYECKOW TMPOAYKIUU: CO. Hayd.
tp. / Ilaruropckuii Meauko-hapmaries-
TUYeCKU MHCTUTYT. Ilaruropck, 2014.
Brin. 69. C. 267-270.

Onucanne KHUT:

HAa PYCCKOM

@yper I'I. MeToasl aHATOMO-TUCTOXHU-
MUYECKOTO HCCIICIOBAHUS PACTUTEIIbHBIX
Tkanel. M.:Hayxka, 2008. 250 c.

HAa AHIVIMHCKOM

Swan M. Practical English Usage. 3 ed.
Oxford: Oxford Univ. Press, 2005.

Omnucanne I'OCTa:
Ha PYCCKOM
I'OCT 8.586.5-2005. I'ocynapcTBeHHast
cucreMa oOecrieueHusi €AMHCTBA H3Mepe-
Huil. M3mepeHne pacxoma M KOJIMYECTBA
JKAJIKOCTEN U Ta30B C IMIOMOLIBIO CTaHAAPT-
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Onep JI. B. IlporHo3 mobansHOTO 3HEP-
rooOecriedyeHusi: METOAONOTHs, KOJIUYe-
CTBCHHBIC OILICHKH, MPAKTHYECKUEC BBIBOJIBI
// MunepanbsHbie pecypcbl Poccuun. Dxo-
HOMHKA W YIMpaBICHUE: CETEBOM JKYpH.
2006. N5. URL: http://www.vipstd.ru/gim/
content/view/90/278/ (nmara oOpaiieHus:
22.05.2012).

In English

Kontorovich A.E., Korzhubaev A.G.,
Eder L.V. Forecast of global energy sup-
ply: Techniques, quantitative assessments,
and practical conclusions.2006, no. 5. (In
Russian) Available at: http://www.vipstd.
ru/gim/ content/view/90/278/). (Accessed:
22.05.2012)

Description of conferences materials:

In Russian

BopoukoB A.B., TepexoB A.JO., [ps-
koBa M.H., Jlsxoa H.C. BnusHue mnpena-
para «HypodeH, cynmo3utopuu peKTalb-
Hble i aeted, 60 Mr» Ha coaepKaHue
KaJlbllMsl U XJIOpa B CHIBOPOTKE KPOBU He-
moJioBo3penbix Kpwic // Paspabotka, wuc-
ClIeZIOBAaHUE M MAapKETHHI HOBOM (papma-
LEBTHYECKOW TPOMYKIMH: CO. Hayd. Tp./
[IsaTuropckuii MeIuKo-(hapmarieBTHye-
ckuil mHCTUTYT. IIsTuropcek,2014.Bem. 69.
C.267-270.

Books description:

In Russian
Oyper [I.  Metonsl  aHaTOMO-
TUCTOXUMHUYECKOTO HCCIIEIOBAHUS

pactutenbHbiX TKaHeid. M.: Hayka, 2008.
250 c.

In English

Swan M. Practical English Usage. 3 ed.
Oxford: Oxford Univ. Press,2005.

GOST Description:
In Russian
I'OCT 8.586.5-2005. TocynmapcTBeH-
Has cucTeMa O0eCredyeHUs €IUHCTBA W3-
MmepeHnil. HM3mepenue pacxoma W KOJU-
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HBIX cyXaromux ycrpoicts. M.: Cranmap-
tuHpopm, 2007. 143 c.

HA aHIVIMHCKOM

GOST 8.586.5-2005. Method of
measurement. Measurement of flow rate
and volume of liquids and gases by means
of orifice devices. Moscow, Standartinform
Publ., 2007. 10 p. (In Russian)

Bmecmo ccvinok na mamepuanoi
ouccepmauuil u agmopeghepamos
ouccepmauuii, peKOMeHoyemcs
CCoLIambCa HA OPUSUHATIbHBLIE CHIAMbU
no meme ouccepmayuoHHoOU padomol,
mMaK Kak camu ouccepmayuu
paccmampuegaromcs
Kaxk pyKOnucu u He aeaalomcs
neYamuvblMu UCMOYHUKAMU

YeCTBAa JKUIKOCTEH W Ta30B C IOMOIIBIO
CTaHJIAPTHBIX CYXKAIOIIMX yCTPOHMCTB. M.:
Crannaptundopm, 2007.143 c.

In English

GOST 8.586.5-2005.Method of mea-
surement.Measurement of flow rate and
volume of liquids and gases by means of
orifice devices. Moscow, Standartinform
Publ., 2007. 10 p. (In Russian)

It is recommended to use original
article reference on the dissertation
paper instead of the references on the
dissertations and author abstracts
of dissertations,because dissertation
are considered to be manuscripts
and are not considered a published
source.

[Ipumep odopmieHus 3aroioBka B crarbe: /

Article form example:

VIAK 613.495:616.5-083.4(048.8)

OTPULATE/IbHbIE NOCNEACTBUA
HEKOTOPbIX KOCMETUYECKUX MPOLIEAYP:
BO3MOXHOCTU UX NPEAOTBPALWEHUA, NEKAPCTBEHHbIE
U NEYEBHO-NMPOPUNAKTUYECKUE CPEACTBA (OB30P)

'A.B. Maiioposa, °K.H. Kopsanoesa, *3.®. Cmenanosa

'@I'AOY BIIO Poccuiickuii ynusepcumem opysicowl Hapooos, 2. Mockesa, Poccust
[Iamueopckuii MeouKo-papmayesmuyeckutl UHCIMumym —
Gunuan I'OY BIIO Bonel MY Munszopasa Poccuu, e. Ilaimucopck, Poccust

THE NEGATIVE EFFECTS OF SOME COSMETIC PROCEDURES: PROTECTION
POSSIBILITIES, MEDICAL AND PREVENTIVE AGENTS (REVIEW)

TA.V. Majorova, °K.N. Koryanova, *E.F. Stepanova

'People s Friendship University of Russia, Moscow, Russia
’Pyatigorsk Medical and Pharmaceutical Institute —
branch of Volgograd State Medical University of the Ministry of Health of Russia,
Pyatigorsk, Russia
E-mail: kskor-16@mail.ru
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