DAPMALIUSA U PAPMAKOJIOI'UA

HayuHo-npakTryeckuii ;xypHai
[lepronnyHocTs 6 HOMEPOB B IO
3 maii-uronb 2016

CsugerenbctBo peructpanuu CMU: I[TN Ne ®C 77 — 53041 ot 04.03.2013

ImaBHBIA pegakTop

ITerpos B.N.

akanemMuk PAH, noxtop menunuHckux Hayk, npodeccop (. Boarorpan)

3amMecTHTEH [IABHOTO PEeaKTOpa

Amxuenxo B.JL.
Konoganos [[.A.

JOKTOP MEIUIMHCKUX HayK (T. [IsTuropck)
TOKTOp (hapMaleBTHUECKHUX HayK, podeccop (T. [Iaturopck)

Pepaknmonnas xkoJjierus

Amnppeesa 1.H. TOKTOp (hapMaleBTHUECKUX HayK, mpodeccop (T. [Iaturopck)
BybenunkoBa B.H.  jmoxTop dapmanesrryeckux Hayk, mpodeccop (T. Kypcek)

Bagep U. PhD, mpodeccop (r. Bapmiasa)

Boponkos A.B. JOKTOP MEAWIMHCKUX HayK (T. IIsTuropck)

Benuesa M.H. JOKTOp (hapMarieBTHUECKUX Hayk, mpodeccop (. baky)
l'annuesa JI.M. JOKTOp (hapmarieBTHUECKUX Hayk (I. Bonrorpan)

l'anan B.B. JOKTOp (hapMaleBTHUECKHUX HayK, podeccop (T. [Iaturopck)
Sundukapos U.H. mpoeccop PAH, nokrop dapmaneBrrnuecknx Hayk (T. MockBa)
Kayxosa U.E. TIOKTOp (hapMareBTHIeCKuX Hayk, mpodeccop (T. Cankr-Iletepbypr)
Kypkun B.A. TOKTOp (hapMaIreBTUUECKUX Hayk, mpodeccop (T. Camapa)
Jlazapsu J1.C. JIOKTODP (hapMalleBTHUCCKUX HayK, podeccop (T. [Iaturopck)
Oranecsan O.T. JOKTOp (hapMalieBTHUECKUX Hayk, mpodeccop (T. [1saruropck)
OzepoB A.A. JOKTOp XMMHUYECKHX HayK, mpogeccop (T. Bonrorpan)

[Terpos A.10. JOKTOp (hapMarieBTHUECKUX Hayk, mpodeccop (. ExatepunOypr)
[Moropemnsrii B.E. JIOKTOp OMOJIOTHYECKUX HayK, ipodeccop (T. [lsTuropck)
[TorpeOnsik A.B. JIOKTOp XMMHUYECKUX HayK, JHo1eHT (T. [Iaruropck)

[Tomora O.1. TOKTOp (hapMaleBTHUECKUX HayK, podeccop (T. [Iaturopck)
CremanoBa 2.0. TIOKTOpP (hapMaIneBTHIECKUX Hayk, mpodeccop (T. [IaTuropck)
Cricyes b.b. TOKTOp (hapMaleBTHUECKUX HayK, JOoLeHT (T. Bonrorpan)
Tropenxos N.H. uneH-kopp. PAH, nokTop MmenumuHCKUX Hayk, npodeccop (r. Bonrorpam)
Xamxuesa 3./1. JOKTOp (hapMalieBTHUECKUX Hayk, mpodeccop (T. [lsaruropck)
Yepuukos M.B. JOKTOP MEAWIMHCKUX HayK (T. IIsTuropck)

[ITeBuenko A.M. JOKTOp (hapMalieBTUUECKUX Hayk, mpodeccop (T. IlsTuropck)

OTBeTCTBeHHBIN ceKpeTapb

Kopsinosa K.H.

KaHauaaT GpapmaneBTuiecknx Hayk (T. [Isturopck)

Aopec peoaxyuu: 357532, e. [Iamueopck, np-m Kanununa, 11.
Ilamuzopckuii meduko-hapmayesmuueckuil UHCHUMym —
unuan I'bOY BIIO BoneI' MY Mun3zopaea Poccuu

Teneghon: (8793) 32-44-74. E-mail: pharmjournal@mail.ru; rio.pmfi@gmail.com
Obveounennviil kamanoe. Ilpecca Poccuu. Iazemot u ocypuanst. Uagexc 94183
®opmar A4, Tupax 1000 3x3.

Kypnan 3aperncrpupoan 8 PUHL, RNMJ, PI'b, BUHUTH, KuéepJlennnka, Counoner,
Ulrichsweb, Google schcolar, Open Archives, Research Bible, Base, Road, AcademicKeys
Omneuamano ¢ OO0 «Pexnamno-ungpopmayuonnoe acenmcemeo Ha Kaemuneooaxy
357500, Cmaspononvckuii kpai, 2. [lamuzopck, yiu. @espanvckas, 54

© I'bOY BIIO «Bonrorpaackuii rocyiapcTBEHHbIN
MEIUIMHCKUN yHUBepcuTeT» Munsapasa Poccuu, 2016

© [laTuropcknii Menuko-(hapMareBTHIECKANA HHCTUTYT —
¢umman 'bOY BIIO BonrI'MY Munszapasa Poccun, 2016

ISSN 2307-9266 © Astopsl, 2016



PHARMACY & PHARMACOLOGY

Scientific and practical journal
Periodicity is 6 issues a year
3 may-june 2016

The mass media registration certificate: /74 Ne @C 77 — 53041 from 04.03.2013

Editor in chief
V.I. Petrov
Deputy editors in chief
V.L. Adzhienko
D.A. Konovalov
Editorial board
I.N. Andreeva
V.N. Bubenchikova
1. Wawer

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

I.N. Zilfikarov
I.E. Kaukhova
V.A. Kurkin

D.S. Lazaryan
E.T. Oganesyan
A.A. Ozerov
A.Y. Petrov

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

E.F. Stepanova
B.B. Sysuiev
LN. Tyurenkov
Z.D. Hadzhieva
M.V. Chernikov
A.M. Shevchenko
Executive editor
K.N. Koryanova

Academician, Doctor of Medical Science, Professor (Volgograd)

Doctor of Medical Science (Pyatigorsk)
Doctor of Pharmaceutical Science, Professor (Pyatigorsk)

Doctor of Pharmaceutical Science, Professor (Pyatigorsk)
Doctor of Pharmaceutical Science, Professor (Kursk)

PhD, Professor (Warsaw)

Doctor of Medical Science (Pyatigorsk)

Doctor of Pharmaceutical Science, Professor (Baku)

Doctor of Pharmaceutical Science (Volgograd)

Doctor of Pharmaceutical Science, Professor (Pyatigorsk)
Professor of RAS, Doctor of Pharmaceutical Science (Moscow)
Doctor of Pharmaceutical Science, Professor (Saint Petersburg)
Doctor of Pharmaceutical Science, Professor (Samara)

Doctor of Pharmaceutical Science, Professor (Pyatigorsk)
Doctor of Pharmaceutical Science, Professor (Pyatigorsk)
Doctor of Chemical Science, Professor (Volgograd)

Doctor of Pharmaceutical Science, Professor (Yekaterinburg)
Doctor of Biological Science, Professor (Pyatigorsk)

Doctor of Chemical Science, Associate Professor (Pyatigorsk)
Doctor of Pharmaceutical Science, Professor (Pyatigorsk)
Doctor of Pharmaceutical Science, Professor (Pyatigorsk)

Doctor of Pharmaceutical Science, Associate Professor (Volgograd)

Corresponding member of RAS, Ph.D., Professor (Volgograd)
Doctor of Pharmaceutical Science, Professor (Pyatigorsk)
Doctor of Medical Science (Pyatigorsk)

Doctor of Pharmaceutical Science, Professor (Pyatigorsk)

Candidate of Pharmaceutical Sciences (Pyatigorsk)

Editors office address: 357532, Pyatigorsk, Kalinina, 11.

Pyatigorsk Medical and Pharmaceutical Institute — branch of Volgograd State Medical University
Phone number: (8793) 32-44-74. E-mail: pharmjournal@mail.ru, rio.pmfi@gmail.com

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

The journal is registered in Russian Science Citation Index, RNMJ, RSL, ARISTI, CyberLeninka,
Socionet, Google scholar, Open Archives, Research Bible, Base, Road, AcademicKeys.

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

A4 size, 1000 issues circulation.

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

ISSN 2307-9266

© 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 Ne 3, 2016

COLEPKAHUE
CONTENTS

O030pbI, JeKINHU
Reviews, lectures

Esceesa C.b., Cvicyes b.b.

OKCTPAKTHBI PACTUTEJIBHOI'O ChIPBHS

KAK KOMITOHEHTBHI KOCMETHUYECKUX

U HAPYXHBIX JIJEKAPCTBEHHBIX CPE/ICTB:
ACCOPTUMEHT MMPOAYKINN,
OCOBEHHOCTU TIOJIYYEHU A

(OB3BOP)... ittt
M.E. Kum, K.b. Myp3sazcynosa, 3.®. Cmenanosa
MMPOTUBOTYBEPKYJIE3HLIE
JJEKAPCTBEHHBIE ®OPMbI: ACCOPTUMEHT,
OCHOBHGLIE [TIPEUMYUIECTBA,
MNEPCIHEKTUBBI TEXHOJIOTUYECKOI'O

COBEPHIEHCTBOBAHMS...........cccoovvvviiiiiiiee 38 IMPROVEMENT

Evseeva S.B., Sysuev B.B.

PLANT RAW MATERIAL EXTRACTS

AS COMPONENTS OF COSMETIC PRODUCTS
AND FORMULATIONS FOR TOPICAL
ADMINISTRATION: THE PRODUCT RANGE,
THE PRODUCTION CHARACTERISTICS

(REVIEW) oo

M.E. Kim, K.B. Murzagulova, E.F. Stepanova
ANTITUBERCULOSIS DRUG

DOSAGE FORMS: RANGE,

KEY BENEFITS AND PROSPECTS

OF TECHNOLOGICAL

dapMakoruo3us, 00TaHUKA
Pharmacognosy, Botany

E.I" Cannuxosa, O.U. Ilonosa,|0.0. @ponosal,

A.1O. Avipanemosa

W3YYEHUE OIABOHOMIOB STUDY FOR FLAVONOIDS

WBBI TPEXTBIYMHKOBOI OF SALIX TRIANDRA L.,
(SALIXTRIANDRAL.), [IPOU3PACTAIOLIEN WHICH GROWS

HA CEBEPHOM KABKASE ..........occoommomornemrerreon, 56 IN THE NORTH CAUCASUS........ccccommrrrrrrccrrrrrnne

E.G. Sannikova, O.1. Popova,|0.0O. Froloval,

A.Y. Ayrapetova

®dapmMaKoI0Tus U KJIMHUYecKas papMaKoJIorus
Pharmacology and Clinical Pharmacology

@.B. Inaokux, HI. Cmenantok, C.B. Bepuueopoockuti
HN3YUYEHUE COCTOSHUA KIIETOYHOI'O
TOMEOCTA3A CJIM3UCTON OBOJIOYKU
JKEJIYIKA KPbIC HA MOIEJIN
PEBMATOWIHOI'O APTPUTA, IEUEHHOI'O
UBYIIPO®EHOM 1 EI'O KOMBUHALIMEN

C BUHBOPOHOM...........oociiiiiiiiiiceeeee 68 WITH VINBORON

EV. Hladkykh, N.H. Stepaniuk, S.V. Vernihorodskyi
THE STUDY OF CELL HOMEOSTASIS STATE
OF THE GASTRIC MUCOSA OF RATS

ON MODEL OF RHEUMATOID ARTHRITIS,
TREATMENT WITH IBUPROFEN

AND ITS COMBINATION

Hctopust papmanum n papMako10ruu
History of Pharmacy and Pharmacology

K.C. I'y3es
T'AJIEH 1 PAPMAILIEBTUYECKAS

TEXHOJIOTHS........ooviiiiiiiiiiiiciciciccc 84 TECHNOLOGY

K.S. Guzev
GALEN AND PHARMACEUTICAL



DOI: 10.19163/2307-9266-2016-4-3-4-37

@apmayus u papmaronoeus Ne 3, 2016

VIK 615.451.16:581.6 (048)

IKCTPAKTbI PACTUTENbHOTO CbIPbA KAK KOMNOHEHTbDI
KOCMETUHECKUX U HAPYXKHbIX NTEKAPCTBEHHbIX CPEACTB:
ACCOPTUMEHT NPOAYKLUUN, OCOBEHHOCTU NONTYYEHUSA (OB30P)

'Eeceesa C.b., **Cuoicyes b.b.

000 «Busumexcy, . Hanvuux, Poccus
’Boneozpadckuil 20cy0apcmeenublil MeOUYUHCKULL yHueepcumem, 2. Boneoepao, Poccust
S Boneoepadckutl Hayunslil MeOuyuncKuil yenmp, 2. Boneoepao, Poccust

PLANT RAW MATERIAL EXTRACTS AS COMPONENTS
OF COSMETIC PRODUCTS AND FORMULATIONS FOR TOPICAL
ADMINISTRATION: THE PRODUCT RANGE,
THE PRODUCTION CHARACTERISTICS (REVIEW)

'Evseeva S.B., **Sysuev B.B.

T«Bivitexy, Nalchik, Russian Federation
’The Volgograd State Medical University of Public Health Ministry
of the Russian Federation, Volgograd, Russian Federation
IState Budgetary Institution «Volgograd medical research centery,
Volgograd, Russian Federation
E-mail: sbevseeva@yandex.ru

B coBpemenHoll (hapMalieBTHUECKOM
MIPaKTUKE B3KCTPAKTHl HCIOJIB3YIOTCS Kak
CaMOCTOSITEJIbHOE KOCMETHYECKOE Cpe-
CTBO M KakK IMOJYHNPOAYKT JJsl MOJy4YECHHUS
Hapy>KHBIX JIEKAPCTBEHHBIX (Ma3el, rene,
JMHUMEHTOB) U KOCMETUUYECKUX (HOPM.

Heapb nanHoit paboThl: aHATU3 HAYYHOU
U TEXHUYECKOW MH(}OpMALINU, Kacarollencs
O0COOCHHOCTEH HCIIOIb30BAaHUSI PACTUTEIb-
HBIX DKCTPAaKTOB B Hapy>KHBIX JICKAPCTBEH-
HBIX U KOCMETHUYECKHUX CPE/ICTBAX.

Mertonpl. [ BBISIBIEHHS] COBPEMEHHO-
IO acCCOPTUMEHTa SKCTPAKTOB, Mpejyiarae-
MBIX JUIsl MCIIOJIb30BAaHUS B CPEACTBAX IS
Hapy»KHOTO MPUMEHEHHSI, TPOBEJICH aHAJIN3
MPEUIOKEHUH POCCUICKUX U 3apyOeKHBIX
IIPOU3BOJUTEIICH, NPEACTABICHHBIX HA UX
oQUIMANBbHBIX CAUTAX U ANEKTPOHHBIX TOP-
roBeIX IuTomaakax. Crneunduka 3KCTpak-
UMM  OMOJOTMYECKH AaKTHUBHBIX BEILECTB
pacTeHuil pa3’IMYHBIMU PACTBOPUTEISIMU

4

In contemporary pharmaceutical prac-
tice extracts are used as a separate cosmetic
product and as an intermediate for exter-
nal medicinal forms (ointments, gels, lini-
ments) and cosmetic forms. Their range is
highly diverse.

The aim is an overview of the scientific
and technical information concerning plant
raw materials extracts using in the external
drug and cosmetic products.

Methods. To describe the range of ex-
tracts proposed for external use the analy-
sis of the proposals of Russian and foreign
producers submitted their official websites
and online trading platforms was used. The
specificity of extraction of biologically ac-

tive substances of plant extracting agents:
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OIKCaHa HA OCHOBAaHUM JOCTYITHBIX UCTOY-
HUKOB HayuyHou nuteparypsl (eLIBRARY,
PubMed, Cyberleninca, Google Books).

Pe3ynbrarsl. BoisiBieHbl B acCOpTUMEH-
T anTeK HapyXXHbBIC JEKAPCTBEHHBIC U KOC-
METHYECKHE CPEJCTBA HA OCHOBE JKCTpaK-
TOB PACTHUTEIBHOTO ChIPhSl. YCTAHOBJICHO,
YTO C MO3ULUHI HCIIOIB3YEMOI0 SKCTpareHTa
HPOMBIIIUIEHHBII ACCOPTUMEHT SKCTPAKTOB
NpeACTaBIeH TUAPOPUIBHBIMU 3KCTpaKTa-
MU, TaKUMH Kak TJIMKOJEBble (MPOMUIICH-
TJIAKOJb, TIWICPUH), BOIHBIC, CIUPTOBBIC
AKCTPAKTHI; JUMODUILHBIMU (MaCIISIHBIMH,
CO,-3KkcTpaKkTaMu), a Takke IBYX(pasHbIMU
(kampwi/Kanpar TPUIIULEPUAbI/BOJA HKC-
TpakTel). B nuTeparype ommcaHbl OCHOB-
HbIe OCOOCHHOCTH, JOCTOMHCTBA U HEMIO-
CTAaTKH, SKCTPAreHTOB, NMPHUMEHSEMbIX IS
MOJYYeHUsT ATOM KaTeropuM HKCTPAKTOB,
oOyCJIOBJIEHbI cenu(UKOi  HCIONb30Ba-
HUSl B COCTaBE KOCMETHYECKUX CpPEICTB (B
T.4. IEHICTBUEM Ha KOXY), CEIEKTHBHOCTBIO
B OTHOIICHHH OIPEIETCHHBIX TPyMIl Ono-
JOTUYECKH AKTUBHBIX BEIIECTB PACTECHU,
MHUKPOOHOJIOTMYECKOM  4YUCTOTOM. BpIsB-
JICHO, YTO B JIUTEpaType MMEIOTCS JaHHBIC
UCCIIC/IOBAaHUM IO M3YYEHUIO MEPCIIEKTUBBI
UCMOJIb30BaHUSI KOMIIOHEHTOB KOCMETHYe-
CKUX CPEIICTB — CHJIMKOHOB, KallpHJI/KarpH-
HOBBIX TPHUIIIUIICPUIOB, HW3OMPONIIMHUPH-
cTara Kak KCTPAareHTOB. YCTAHOBJIEHO, YTO
COCOOBI SKCTPAarupoOBaHUs, UCTIOJIb3yEMbIE
B MPOMBIIIICHHOCTH JJIsl MOJTYYEHHUs] KOC-
METHUYECKUX HKCTPAKTOB — KIIACCUYECKHE
(Mariepariusi, epKOJISIHS ), 1 HHTEHCUDHUITU-
pPOBaHHBIE (PIIEKTPOUMITYIILCHAS TITa3MEH-
HO-IMHAMHYECKast AKCTPAKIWS, BaKyyMHAs
LUPKyJIsioHHas dkerpakimu, CO, cepx-
KPUTHYECKAs SKCTPAKIIHS).

3akJ/Il0ueHue: aCCOPTUMEHT HKCTPAKTOB
JUI WCTIONIb30BAaHUSI B HAPYXHBIX Cpe-
CTBaxX BECbMa Pa3HOOOpPA3EH U XapaKTepH-
3yeTcs MPUMEHEHUEM DPa3IU4YHBIX JKCTpa-
TeHTOB, B T.Y. U BBIMOJHAIOMUX (YHKIUIO
BCIIOMOTaTeNbHBIX BEIIECTB B COCTaBE KOC-
METHUYECKUX CPEJCTB, a TAKXKE Pa3IMYHbIX
CIOCOOOB PKCTPAKIIUH.

water, ethyl alcohol, glycols, vegetable oils,
carbon dioxide used to obtain extracts was
described on the basis of available scientific
literature (eLIBRARY, PubMed, Cyberlen-
inca, Google Books).

Results. Examples of external drugs and
cosmetic products based on plant raw ma-
terials extracts from a range of pharmaceu-
tical organizations are given. It was found
that from the extracting solvent used the
range is presented by hydrophilic, such as
glycol (propylene glycol, glycerin), water,
alcoholic extracts; lipophilic (oil, CO_-ex-
tracts), and two-phase (caprylic/caprate tri-
glyceride/water extracts). The main features
of the extracting solvent used for this cate-
gory of extracts: the specifics of the use in
cosmetics (the skin specific effect), in par-
ticular selectivity to groups of biologically
active plant substances, microbiological
purity, are noted. Results of research data
on the study of the prospects for the use of
cosmetic ingredients — silicones, caprylic/
capric triglyceride, isopropyl myristate both
solvents. The extraction techniques: classi-
cal (maceration, percolation) and intensified
(electro-plasma dynamic extraction, vacu-
um extraction circulation, CO, supercritical
extraction) used in industry to produce cos-
metic extracts are described.

Conclusion: in this way, the range of ex-
tracts for use in exterior cosmetics is very
diverse and is characterized by the use of
different solvents, performing the function
of the components in cosmetics, and ex-
traction methods.

Keywords: external drugs and cosmet-
ics, extracts, plant raw materials, botanical

5
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KiiroueBble cJji0Ba: HapyKHbIE JIEKap-
CTBEHHBIE CPE/CTBA, KOCMETUUECKHUE CPE-
CTBA, SKCTPAKThl, OMOJIOTMYECKH aKTUBHBIE
BELICCTBA, PACTUTEIBHOE ChIPbE, ITIMKOJIH,
CO,-3KCTpaKThl, paCTUTEIBHBIE Macia

DKCTPAKThl PACTUTEILHOTO ChIPbs — Tpa-
JTUIIMOHHBIA MCTOYHUK OWOJOTHYECKH aK-
TuBHBIX BemectB (BAB), ucnonb3yembix
HapY>KHO KaK Ui MPO(MUITAKTUKH, TaK U TS
JIeYeHHs PA3IMYHBIX 3a00J€BaHUN, B TOM
yuciie KOXKH, a TaKKe JJI1 KOCMETUYECKOIO
yxozna. B coBpemeHHOi#l (papmarieBTuueCcKoit
MIPAKTHUKE SKCTPAKTHI UCIIOJIb3YIOTCS KaK ca-
MOCTOSITEJIBHOE KOCMETHYECKOE CpEICTBO,
TaK ¥ KaK MOIyHPOIYKT JUIsl IOJyUYEHUs Ha-
PYXHBIX JIEKAPCTBEHHBIX (hopMm (Ma3zei, re-
JIeH, TMHUMEHTOB) M KOCMETHYECKUX (POpM.

Heabio nanHON pabOTHI SBWICS aHATU3
HAay4yHOW M TEXHUYECKOW HHpOopMaIuH,
Kacaromieiics crnenuuKkd acCOPTHUMEHTA,
O0COOEHHOCTEHW TEXHOJIOTHH PACTUTEIbHBIX
SKCTPAKTOB TMPEJHA3HAYEHHBIX JJIs HC-
MOJIb30BaHUSI B HAPYKHBIX JIEKAPCTBEHHBIX
Y KOCMETUYECKUX CPEJICTBAX.

Metonpbl. [ BBISIBICHHUS COBPEMEHHO-
IO acCOPTUMEHTa SKCTPAKTOB, Mpejiarae-
MBIX JUISl UCTIOJB30BAaHUS B CPEACTBAX IS
Hapy>KHOTO IPUMEHEHUSI, TPOBEACH aHAIN3
NPEJIOKESHUI POCCUNUCKHUX U 3apYyOEKHBIX
IIPOU3BOIUTEIICH, NPEICTABICHHBIX HA UX
Oo(pUIMANBHBIX CAUTAX U ANEKTPOHHBIX TOP-
roBbIX miomajakax. Crneuuduka sKCTpax-
MU OUOJIOTUYECKH AaKTUBHBIX BEIECTB
pacTeHUl pPa3TUYHBIMU PACTBOPUTEISIMU
onKcaHa Ha OCHOBAHMM JOCTYIHBIX UCTOY-
HUKOB HayuyHOH snteparypsl (ELIBRARY,
PubMed, Cyberleninca, Google Books).

Pe3yabTarsl u 00cy:xaenune. Kak noka-
3aJ1 aHAJIM3 aCCOPTUMEHTA UHTEPHET-AMTEK,
ACCOPTUMEHT JIEKApPCTBEHHBIX M KOCMETH-
YECKHX CPEJICTB C PACTUTEIIbHBIMU IKCTPAK-
TaMy BeCbMa pa3HooOpaseH. B tabmuue 1
MIPE/ICTaBICHbl HApPYKHbIE JIEKAPCTBEHHBIE
CpeJICTBA U JiedeOHAast KOCMETHKA C IKCTPaK-
TaMU PacTUTENILHOTO ChIphA [ 1, 2, 3, 4].

extracts, biological active substances, gly-
cols, CO,-extracts

Plant raw materials extracts are the tra-
ditional source of biologically active sub-
stances, used topically for prevention and
treatment of various diseases in particular of
the skin, and for cosmetic skin care. Now-
adays in pharmaceutical practice extracts
are used as cosmetic products, and semi
product for making formulations for topical
administration (ointments, gels, liniments)
and cosmetics.

The aim is an overview of the scientific
and technical information concerning ma-
terials relating to the specifics of the range
and the technology of extracts used in the
external drug and cosmetic products.

Methods. To describe the range of ex-
tracts proposed for external use the analy-
sis of the proposals of Russian and foreign
producers submitted their official websites
and online trading platforms was used. The
specificity of extraction of biologically ac-
tive substances of plant extracting agents:
water, ethyl alcohol, glycols, vegetable oils,
carbon dioxide used to obtain extracts was
described on the basis of available scientific
literature (eLIBRARY, PubMed, Cyberlen-
inca, Google Books).

Results. An analysis of the range of on-
line pharmacies assortment of medicinal
and cosmetic products with plant raw ma-
terials extracts is notably diverse. Table 1
presents semisolid formulations for topical
administration and cosmetics with extracts

of plant raw materials [1, 2, 3, 4].
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Taonuua 1 — Hapysicnvle nekapcmeennvle Cpeocmea u cpeocmea

J1e4eOHOI KOCMEeMUKU ¢ IKCMPAKMAMU PACMUMENbHO20 CbIPbs

Table 1 — The semisolid formulations for topical administration and cosmetics
with plant raw materials extracts

HaunmenoBanue,
POM3BOAMTENb, CTpaHa /
Product, manufacturer, country

[eiicTByromue
KOMITOHECHTHI /
Active components

PapMaKoIOru4ecKkoe
neyicteue /
Pharmacological activity

['epOuOH ACKYIMIOC TeIb IS
HapykHoro npuMmeHeHus;, KRKA
(CnoBenust) / Herbion aesculus
gel for external use, KRKA
(Slovenia)

Kamrana koHCKOTO
CEMSIH DKCTPAKT KUIKHUI
(cTaHIapTU3MPOBAHHBIN

IO ACIHHY),
JIOHHUKA TPaBBI IKCTPAKT
xuakuii (1:1) / Meliloti
herbae extract + Aesculo
hippocastano semenis
extract (1:1)

Benoronusupyroiee
/ Venotonic

['unaxop rens, «Beaufour Ip-
sen International» (®panmus) /
Ginkor gel, «Beaufour Ipsen
International» (France)

I'makro 6mmoba HKCTpakT /
Ginkgo biloba extract

Benotonusupytomiee /
Venotonic

OTalnoXur reib,
«Unsmukcl pynm» (Poceust) /
Egallohit gel, «IlmixGroup»

(Russia)

DKCTPAKT Yasi 3eJIeHOr0 /
Camellia sinensis extract

Pano3zaxusnsromiee /
Reparative

BenoKopcer rens, «3Banap»
(Poccust) / Venocorset gel,
«Evalar» (Russia)

OKCTpaKT KpacHbIX
JTUCTHEB BUHOTPA/IA,
OKCTPAKT JOHHUKA / Vitis
vinifera red lives extract,
Melliloti extract

Vayumaroniee
KpoBooOparieHue/
Microcirculation improver

AHTHCTAKC TeJIb KOCMETHYCCKUH,
«Boehringer Ingelheim
Pharmay (I'epmanus) / Antistax
gel, «Boehringer Ingelheim
Pharmay (Germany)

OKCTpaKT KpacHbIX
JTUCTHEB BUHOTPAJIA CYXOit /
Vitis vinifera red lives dry
extract

Benoronuzupyroiee
MIPOTUBOOTEYHOE /
Venotonic, anti-oedematous

Hp. Taiicc Benen rens, «Dr.
Theiss Naturwaren GmbH»
(I'epmanus) / Dr. Theiss Venen
gel, «Dr. Theiss Naturwaren
GmbH» (Germany)

KoHckoro kamrana cemsiH
SKCTpakT xuakui (1:1)
KaJICHTyJIbI [IBETKOB
AKCTPAkKT rycroit (23-27:1)
/ Aesculus hippocastanum
liquid extract (1:1)
Calendula officinalis soft
extract (23-27:1)

[IporuBooTeuHoe,
BEHOTOHU3UPYIOIIIEE,
MIPOTUBOBOCTIATIUTEIBHOE /
Anti-oedematous venotonic,
anti-inflammatory
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HaumenoBanue,
MPOU3BOJIUTENb, CTPaHA /
Product, manufacturer, country

Hp. Taiicc Apnuka renb, «Dr. | DkcTpakT apHUKH TOPHOH /

Theiss Naturwaren GmbH» Arnica montana extract | pasopaoicarowee, pecenepupy-
(I'epmanus) / Dr. Theiss

rouee, AaHMUOAKMepuUaIbHoe,
Arnica gel, «Dr. Theiss

npomusosocnaiumenvroe /
Naturwaren GmbH» (Germany) Analgesic, irritant effect,

reparative, antibacterial,
anti-inflammatory

JlepMaTornpoTeKTUBHOE /

[HeticTBytonue DapMakoIOTHIECKOE
KOMIIOHEHTHI / neuncrsue /

Active components Pharmacological activity

EOJleyn’ZOJl}UOM/lee, MECMHO-

Hoxrop Taiicc HoBa ¢urypa

DKCTpakT TpaBhl MItomIa /
reab, «Dr. Theiss Naturwaren

Hedera herb extract

Dermatotropic
GmbH» (I'epmanus) / Dr. The-
iss Nova figura gel, «Dr. Theiss
Naturwaren GmbH» (Germany)
Codbst (3KCTpaKT MUABKH) KPEM MacinsiHble SKCTPaKThl VYrydienue

JUTsSL HOT BEHOTOHU3HPYIOLITHIA,
000 «Dopa-Dapm» (Poccus)
/ Sofia (the leech extract)
venotonic foot cream, «Fo-
ra-Pharm» (Russia)

3apoJIbIIIeH MIICHUIIBI,
POMAIIIKH, ITUITOBHHKA,
KpaIuBBbl, JOIMyXa, KallTaHa
KOHCKOTO, Yepe/bl,
dyKyca; BOTHO-CIIUPTOBEIE
9KCTPAKTHI XBOIIA, JIECHOTO
opexa, ainos Bepa / Oil
extracts: triticum germinis,
Aesculus, Chamomilla,

Rosa, Urtica, Arctium,

Calendula, Bidens, Fucus,
hydroalcoholic extracts of
Equisetum, Corylus
avellana, Aloe vera

MHKPOLUPKYIISALUH /
Microcirculation improver

Acxkie3an A reas, OO0 «BUC

DKCTpaKThl OPEITHHKA,
Kocmeruke» (Poccust) / Asklesan

VYiy4ienue
ApHUKH, JIaBPa, KaJICHAYJIbl | MUKPOLUPKYJISLMH, CHATHE

A gel, «VIS Cosmetics» (Russia) / The Corylus avellan, oreyHocTu / Microcirculation
Arnica, Laurel, Calendula improver, anti-oedematous
extracts
AptpouuH kpeM, OOO «BHUC

DKCTpaKThl UBbI, XBOIIIA,

Corpesatoriee /
OarynpHUKa, Kpanusbl / Sa-

KocMmertuke» (Poccust) / Artrocin Warming effect

cream, « VIS Cosmetics» lix, Equisetum, Rosemari-
(Russia) nus, Urtica extracts

ApHHKa Ma3b A7 Hapy>KHOTO | ApHuku (Arnica montana)
npumeHenus, 3A0 «Mocdapmay

(Poccus) / Arnica ointment
homeopathic for external use,
«Mospharmay (Russia)

YckopsieT paccacbiBaHuE
remMaTom /
Hematomas resorption

HaCTOIKa roMeonaTHyecKast
MaTpuyHas / Arnica
montana tincture
homeopathic
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HaunmeHnoBaHnue,
MIPOU3BOJIUTENb, CTPaHA /
Product, manufacturer, country

[HetictBytonue
KOMITOHEHTHI /
Active components

dapmakonoruyeckoe
neuncrsue /
Pharmacological activity

l'amamenuc masp
romeonarudeckas, 3AO
«Moc®apma» (Poccust) / Ham-
amelis ointment homeopathic,
«Mospharmay (Russia)

Hamamelis (ramamenuc)
HacToika pa3senenue D1 /
Hamamelis tincture ho-
meopathic D1

Benoronusupyroriee /
Venotonic

«Dnouera bedny reisb,

H(PI,I[KI/Ie OKCTPAKThI

JlepmatoTponHoe /

foot cream-gel with arnica, «VIS
Cosmetics» (Russia)

«benyno» (Xopsarus) / Floceta POMAIIIKH anTeYyHOM, Dermatotropic
gel Baby, «Belupo» (Croatia) KaJICH/TyJIbI
JIEKapCTBEHHOM,
raMamenuca BUPTUHCKOTO /
Chamomilla, Calendula,
Hamamelis liquid extracts
Jlexapb Kpem-Telb ¢ apHUKOI DKCTpaKThl APHUKH, Benotonusupyioiee,
s Hor, OO0 «BUC MPOIOJIKCa, KOHCKOTO yIy4IlIaoIIee
Kocmeruke» (Poccust) / Lecar | kamrana, naBpa / Extracts KpoBOOOparieHue,

of Arnica, propolis,
Aesculus hippocastanum,
Laurel

IIPOTUBOBOCIAIIUTEIIBHOE /
Venotonic, microcirculation
improver, anti-inflammatory

Beno3zon kpem, OO0 «BUC
Kocmeruke» (Poccust) / Venosol
cream, « VIS Cosmetics»
(Russia)

DKCTpaKThI JTUCTHEB
KpacHOro BUHOTPaja,
KOPBI COCHBI, UIJTHIIBI
[IMITOBATOM, ApHUKH,

THICSTYCTMCTHHUKA, JICIIUHBI
/ Vitis vinifera red lives
extract, Pinus bark, Ruscus
aculeatus, arnica, achillea,
Corylus avellana

Benoronusupyromiee,
MPOTUBOOTEUHOE / Venotonic,
anti-oedematous

l'ucran kpem, OO0 «BUC
Kocmerukce» (Poccust) / Histan
cream, « VIS Cosmetics»
(Russia)

DKCTpaKThI ITOYEK Oepesbl,
TpaBbl Yepeibl, COPOpPHI
snoHcko / Extracts of Bet-
ula buds, Bidens, Sophora
japonica

O0eryeHue CUMIITOMOB
aJUIepPruM, YCIOKanBaloliee,
cMAryaronee aeicTaue /
Allergies symptoms relieving,
calming, soothing effect

Kak cinemyet u3 maHHbpIx Tabmauiibl 1, Ha-
PYKHBIE JICKQpPCTBEHHBIE CPEICTBA U JieueO-
Hasi KOCMETHKA, COACpPKAIIUE H3BICUCHUS
U3 PACTUTEIBHOIO ChIPbS, MPEACTABIICHBI
COCTaBaMH BEHOTOHM3UPYIOIIETO (MpPOTH-
BOOTEUHOTO, YIYYIIAIIET0 MUKPOIHUPKY-
JSAI0) JEHUCTBUS, MPOTHBOBOCHIAINUTEIb-
HOT'O, PAaHO3KUBJISIONIETO, COIPEBAIOIIETO
JICUCTBUS.

B Ttabnune 2 mpenacraBieHbl MPUMEPHI
KOCMETHUYECKHX CPEJICTB JJIsI IOBCETHEBHO-
IO yX0/1a, Coiep>Kalllie SKCTPAKThI, UMEIO-
IIMeCsl B aCCOPTUMEHTE anTek [3, 4, 5].

Table 1 shows, that external medicines
for topical administration and cosmetics,
containing extract from plant raw materials,
are represented by venotonic (anti-oedem-
atous, microcirculation improvers), anti-in-
flammatory, irritant, reparative, analgesic
compositions.

In table 2 the examples of cosmetics for
daily care containing plant raw material
from a pharmacies range are presented [3,
4, 5].
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Taonuuya 2 — Kocmemuueckue cpeocmea 01 n0BCEOHE8HO20 yXo0da

CIKCmpakmamu pacmumeibiHo2o Colpbi

Table 2 — Cosmetics for daily care containing plant raw material extracts

HaumenoBanue cpeacTsa, IpoOU3BOAUTEID,
crpana / Product, manufacturer, country

DKCTPaKThl PACTUTEIHHOTO CBHIPHS /
Plant raw material extract

Kpem unrencus Light, «Dolivay, I'epmanust /
Cream intensive Light, «Doliva», Germany

DkerpakT po3mapuHa / Rosemarinus extract

banp3amM—yXo1 111 KOKH BOKPYT TJ1a3,
«Dolivay, 'epmanus / Balsam-care for the
under-eye skin, «Dolivay, Germany

DKCTPAKT POIUOIIBI PO30OBOH /
Rhodiola rosea extract

Nutencus-yxon Giardino di Roma s cyxux
U JIOMKUX Bosoc, «Dolivay, I'epmanus /
Intensive-care Giardino di Roma for dry and
brittle hair, «Doliva», Germany

DKCTpakThl Oa3uiINKa, POMAIIKH, KaJICHTYIbI,
xmeis / Extracts of Ocimum, Chamomilla,
Calendula officinalis, Humulus

AxTuBHas Macka jiyist inia «Harypa
Cubepuka», OO0 «IlepBoe pewmenue», Poccust
/ Active face mask «Natura Siberica», «Pervoe

reshenie», Russia

DKCTpaKThI apaJiid, POMAIIKH, KaJICHTYJIbI /
Aralia, Chamomilla, Calendula officinalis
extracts

JlueBHo# kpeMm it nuna «Hatypa Cubepukay,
00O «IlepBoe pemenuey, Poccus / Face day
cream «Natura Siberica», «Pervoe reshenie»,

Russia

DKCTPAKT TaBOJTH, MEJIMUCCHI, OapOapuca
cubupckoro, codopsl simoHckoi / Filipendula,
Melissa officinalis, Siberian barberry, Sophora

japonica

Kpem-yxon a1 BeK OMOJIaKUBArOIIUI
«Harypa Cubepuxa», OOO «Ilepoe
pewenue», Poccus / Cream-care for age
rejuvenating «Natura Sibericay,
«Pervoe resheniey», Russia

DKCTpaKThl KaJeIOHUHN CHEKHOM, XSAUHUH
AJTalCKOW, ApHUKU CPEIHEN, MEJIUCCHI,
pomariku / Caledonia snow, Hedinii Altai,
Arnica middle, Melissa officinalis,
Chamomilla extracts

Kpem HOUHOI OMOpErynsITop Ui KUPHON
Y KOMOMHUPOBAaHHOM KOXKHU C TPEOHOTUKOM,
HIOBBIIIICHUE UMMYHHTETA, BOCCTAHOBJICHUE
koxu, OO0 «Kopa», Poccust /
The bioregulator night cream for oily
and combination skin with prebiotic immune
boost, skin regeneration, «Koray, Russia

DKCTpaKThl BEpOCHBI, THICSUCITHUCTHUKA,
¢uanku, mandes / Extracts of Verbena,
Achillea, Viola, Salvia

Kpem MynbTuMaTpukc JHEBHOM
oonosmstomuii, OO0 «Kopay, Poccust / Cream
multimatrix daily updates, «Kora», Russia

DKCTpaKThI JIEB3EH, 3€JICHOTO Yasi, mmajdes,
JIUCTHEB OJIMBbI, ) KEHBIICHA, MaHXKCTKH,
nacTyuibeil cymku, ramamenuca / Leuzea,
green Tea chinensis, Salvia, Oliva leaf,
Ginseng, Bursa pastoris, Alchemilla,
Hamamelis extracts

MTrHOBEHHO O)KUBIISIOLIAS MacKa JUIsl JIMIA
«Peuentsl 6abymiku Aradsuy», OO0 «IlepBoe
pemenuey, Poccus / Instantly revitalizing face

mask «Recepty babushki Agaf’i»,
«Pervoe reshenie», Russia

DkcerpakT namuHapuu / Laminaria extract

XKenckast marus kpem uist auna, 3AO
«Moc®apmay, Poccust / «Zhenskaja magija»
face cream, «Mospharmay, Russia

OKCTpaKT JIONyXa MacisSHbIN, HACTOHKa
ramamenuca / The extract of Arctium,
tincture of Hamamelis

10
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Kak crnenyer w3 maHHbIX Tabnumbl 2,
pPacTUTENbHbBIE SKCTPAKThI UCTIOIB3YIOTCS B
COCTaBe KOCMETUYECKUX CPECTB IO yXOIy
3a KOKeH Jmia (KpeMbl U MacKH JJis yXO-
71a 32 pa3IMYHBIMH TUTIAMU KOXKH, CPEACTBA
JUTSL YXO/1a 32 KOJKEH BOKPYT IJ1a3) U Teja, a
TaKXe€ COCTaBE KOCMETUYECKUX CPEICTB I10
yXOJly 32 BOJIOCAMH.

KocMmernueckue sKCTpaKThl IPEACTaBIIS-
10T CO00I TaKKe CaMOCTOATENbHYIO TPYIITY
KOCMETHUYECKHUX CPeACTB (Tabm. 3), BKIIoUa-
IOIIYI0 MAacJsSHbIE AKCTPAKThl WM Macis-

The data presented in the table 2 shows,
that plant extracts are used in cosmetic
products for the face (creams and masks for
different skin types care, products for un-
der-eye skin care) and body care, as well as
in hair cosmetic products.

Cosmetic extracts are also an indepen-
dent group of products for skin care (table
3), comprising oil extracts or CO,-extracts
oil solutions, represented in pharmacy as-

Hblie pacTBopbl CO,-3KkCTpakToB [3, 4].

sortment [3, 4].

Taénuya 3 — Anmeyunslit accopmumenm KOCMEMUYecKUX IKCMpPAKmos
Table 3 — Cosmetic extracts in pharmacy assortment

HatypanbHoe KocMeTH4ecKoe Maciio Yepeibl /
Natural cosmetic Bidens oil

HarypansHoe KOCMETHYEeCKOE Maciio XMeJs /
Natural cosmetic Humulus oil

HarypanbHoe KocMeTHYeCKOe Macio peneiHuka /
Natural cosmetic Arctium oil

HarypansHoe kocMeTndeckoe Macyio MUXThl /
Natural cosmetic Abies oil

XapakTepucTuka
HanmenoBanue nponykuuu, [TpouzBogurens /
npoxykra / Product
npousBoauTens / Product Manufacturer .
characteristic

HarypanbHOe KOCMETHYEeCKOE Macjio pOMAIIIKH /
Natural cosmetic Chamomilla oil
HatypanbHoe KocMeTH4YeCKoe Maclio KaJIeH bl /
Natural cosmetic Calendula oil
HarypanbpHOE KOCMETHYECKOEe MaCiI0 YUCTOTeNa /
Natural cosmetic Chelidonium oil
HarypanbHoe KocMeTH4YecKoe Macio 3Bepobost / 000
Natural cosmetic Hypericum oil

«HarypanbHbie Macnsnsie
HarypanbHO€ KOCMETHYECKOE MACIIO KPAIUBHI /

. . . Macnay, Poccusi /' [9KCTpaKThl /

Natural cosmetic Urtica oil . .

«Naturalnye Oil extracts

masla», Russia

HarypanbHoe pactutensHoe Maciio 38epo0ost /
Natural herbal Hypericum oil

HatypasibHOe pacTUTEeNIbHOE MaCIIo KaJIeHIYJIbI /
Natural herbal Calendula oil

HarypanbHoe pacTUTEIIbHOE Maclio pernenHoe /
Natural herbal oil Arctium

HatypasibHOE pacTUTEIIbHOE Macli0 POMAIITKH /
Natural herbal oil Chamomilla

HarypanbHoe pacTUTEIbHOE MACJIO YUCTOTENA /
Natural herbal Chelidonium oil

00O «boranukay,
Poccus /
«Botanica», Russia

Macasabie
OKCTPAKTHI /
Oil extracts

bazoBoe macio 3Bepo6ost / The Hypericum base oil
bazoBoe macno pomamiku / The Chamomilla base oil
bazoBoe macio kamrana / The Aesculus base oil

00O «®utopocy,
Poccus / «Fitorosy,
Russia

Macnsanslii pac-
TBOp CO,-9KCTpaK-
ta / Oil solutions

of CO,-extracts

11
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[Mpenna3HaueHbl TPOIYKTHI, TPUBE/ICH-
Hble B Tabmuie 3, KaKk MpaBWIIO, JUIS HC-
TIOJTH30BAHMSI B YUCTOM BUJE W B CMECH C
JIPYyTUMU MacjaMH, a Takxke JUisi oboraie-
HHSI KOCMETHYECKUX CPE/ICTB.

Jlnis uccnenoBaHus acCOPTUMEHTa pac-
TUTEJIBHBIX IKCTPAKTOB KaK CBHIPHSI JJIS T10-
JIy4EHUS Hapy)KHBIX JICKAPCTBEHHBIX U KOC-
METHYECKHUX CPEICTB HAMH OBLT MPOBE/ICH
aHaJIM3 TPEJIOKEHUH OTEUYEeCTBEHHBIX U
3apyOeKHBIX TIPOU3BOIUTENCH IJIsT HauMe-
HOBaHMH PAaCTUTEIBHOTO CHIPhSl Hanbosee
9aCTO UCTIONIB3YEMBIX B COCTaBE HapYyKHBIX
cpencts [6—17].

The products represented in table 3, are
suitable for skin care use in pure form or in
mixture with other oils, as well as for en-
riching cosmetic products.

The product range analysis of plant raw
materials extracts most commonly used as
intermediate for obtaining formulations for
topical administration and cosmetic prod-
ucts, both Russian and foreign, was carried

out (table 4) [6—17].

Taonuya 4 — Accopmumenm IKCMpPaAKmos pacmumeibHo20 Cblpbs, NPedacaemvlx
0J151 UCNOIB30BAHUA 8 IEKAPCHBEHHBIX U KOCMEMUYECKUX CPEeOCmEax

0J151 HAPYHCHO20 NPUMEHEHUSA

Table 4 — The plant materials extracts proposed for use in semi-solid formulations
for topical administration for external use and cosmetics range

Tumn skcrpaxta / Extract

[IpouzBomurens /
Manufacturer

JlelicTByromue BelecTa
o HJI / Main substance
content according to standard
documentation

Kawman xonckuii / Aesculus hippocastanum L.

CO,-skctpakr / CO,-extract

00O «buonestukay, PO /
«Biocevtika», Russia

CO,-9KcTpaKT
CBEPXKPUTHYECKUM /
CO,-extract supercritical

000 «I'pymanty», PO /
«Grumanty, Russia

Ocumd 45-55% /
Aescin 45-55%
Ocrun 20-25% /
Aescin 20-25%
Ocuun 12-17% /
Aescin 12-17%

Bonnsrii axcTpakr /
Aqueous extract

000 «KoponesDapm», PO /
«Korolevpharmy, Russia

Cyxoii ocrarok, 0,4—16,0% /
Dry residue 0,4—16,0%

DKCTPAKT BOJHO-
MIPOTTUJICHIITUKOJICBBIHN /
Extract hydroglycolic
(water-propylene glycol)

PD /

00O «Kopones®apmy,

«Korolevpharmy, Russia

Cyxoii octarok, 0,4-10,0% /
Dry residue 0,4-10,0%

CyxoM 9KCTpaKT (IKCTpareHT
Bona) / Dry extract
(aqueous extraction)

000 «AptJlaiip», PO /
«Artlife», Russia

[TonmdenonpHbIE COETUHEHUS
(ascuun) 2,0% /
Polyphenols, aescin 2,0%

DKCTPAKT BOJHO-
POIUJICHIJTUKOJICBBIH /
Extract hydroglycolic
(water-propylene glycol)

000 «2D-FARMA», P® /
«2D-FARMA», Russia

12
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JlelicTByro1ume BelecTa

Tun sxerpaxta / Extract [TpousBoaurens / o H/I / Main substance
Manufacturer content according to standard
documentation
DKCTPAKT BOJHO- 000 «2D-FARMAY», P® / -
Oy TUJICHIJIMKOJICBBIH / «2D-FARMA», Russia

Extract hydroglycolic
(water-butylene glycol)
Pomawxa anmeunas / Matricaria recutita L. (Chamomilla recutita L.)

CO,-sKcTpaKT I'pynna komnanuit «I'opo», —
CBEPXKPUTHUYECKHIA / P® / Group of companies
CO,-extract supercritical «GOROy, Russia
CO,-sKcTpaKT 000 «I'pymant», PO / Marpunun He menee 2,0 % /
CBEPXKPUTHUYECKHIA / «Grumanty, Russia Minimum 2,05 per cent
CO,-extract supercritical of matricin
Marpuuus He meHee 1,0% /
Minimum 1,0 per cent
of matricin
Marpuuus He menee 1,5% /
Minimum 1,5 per cent
of matricin
CO,-skctpakr / CO,-extract 00O «bwuonesrukay, PO / |-
«Biocevtikay, Russia
Cyxoi1 9KCTpaKT (IKCTpareHT 00O «Bucteppay, PO / JlyOunbHBIX BEIIECTB B
Boma) / Dry extract «Visterra», Russia nepecyeTe Ha TAHWH HE MECHEE
(aqueous extraction) 5% / Minimum 5 per cent of
tannins, expressed as tannin
I'ycToit skcTpakT (3KCTpareHT 00O «Bucreppa», PO / -
Boma) / Soft extract «Visterra», Russia
(aqueous extraction)
Cyxol 9KCTpaKT (IKCTpareHT 00O «OxkcTpaktel Antasy, | [lyounsHbie BemecTsa /
Bona) / Dry extract PO / «Altai Extracts Com- |Tannins
(aqueous extraction) pany», Russia

Cyxoii akcTpakt / Dry extract 000 «Cub6mo», PO / —
«Sibbio», Russia
Cyxoi1 3KCTpaKT «CuraHpb BUJKOH 1,2% anurenuna /
(BogHO-cipToBBIi) / Dry extract |Ouorexnonorus», Kutait / |1,2% apigenin

«XI’an videon biotecy,

China

Kanenoyna nexapcmeennas / Calendula officinalis L.
CO,-sKcTpakT I'pynna komnanuit «I'opo», —
CBEPXKPHTHICCKHIT / P® / Group of companies
CO,-extract supercritical «GOROy, Russia
CO,-sKcTpaKT 000 «I'pymant», PO / ®apaauon acrep 5-7,5% /
CBEPXKPUTHICCKUH / «Grumant», Russia Faradiol ester 5-7,5%;
CO,-extract supercritical ®dapaanon acrep 1,3-1,9% /

Faradiol ester 1,3—1,9%;
®dapaamon acrep 0,7-1,1% /
Faradiol ester 0,7—1,1%

13
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Tun skcrpaxta / Extract

[IpouzBomurens /
Manufacturer

JlelicTByromue BelecTa
o H/I / Main substance
content according to standard
documentation

CO,-skcrpakr / CO,-extract

00O «buouestukay, PO /
«Biocevtikay, Russia

Cyxoli DKCTpaKT
(3KcTpareHt Boma) /
Dry extract (aqueous extraction)

00O «Bucteppa», PO /
«Visterra», Russia

CyMMBbI (h1aBOHOUIOB B
nepecueTe Ha PyTUH HE MEHEee
1,5% / Minimum 1,5 per cent
of total flavonoids, expressed
as rutin

['ycToif sKCcTpakT (3KCTpareHT
Bona) / Soft extract (aqueous
extraction)

00O «Bucteppay», PO /
«Visterra», Russia

DKCTPaKT BOJIHO-
MPOTNUJICHIITUKOJICBBIN /
Extract hydroglycolic
(water-propylene glycol)

000 «2D-FARMA»y», P® /
«2D-FARMA», Russia

DKCTPAKT BOJHO-

Oy THJICHTJTMKOJICBBIH /
Extract hydroglycolic
(water-butylene glycol)

000 «2D-FARMA», P® /
«2D-FARMA, Russia

Cyxo0# 3KCTpAaKT (IKCTpareHT
Bona) / Dry extract
(aqueous extraction)

00O «DxctpakTbl AnTas»,
P® / «Altai Extracts
Companyy, Russia

Cyxoii akcTpakt / Dry extract

000 «Cubbuo», PO /
«Sibbio», Russia

L amamenuc

supeunckuil / Hamamelis vir

iniana L.

Bonnsrit akcTpakr /
Aqueous extract

000 «KoponesDapmy», PD/
«Korolevpharmy, Russia

Cyxoit ocrarok 0,4—16,0% /
Dry residue 0,4—16,0%

DKCTPAKT BOJHO-
PONHMJICHIITUKONIEBbIH / Extract
hydroglycolic
(water-propylene glycol)

000 «KoponesDapmy», PD/
«Korolevpharmy, Russia

Cyxoti octarok 0,4-10,0% /
Dry residue 0,4-10,0%

Macnstabrit axctpakt / Oil extract

000 «Kopones®apm», PD/
«Korolevpharmy, Russia

[TponuIeHITUKOIEBbIH SKCTPAKT /
Extract propylene glycolic

000 «KoponesPapmy»,PD/
«Korolevpharmy, Russia

Cyxoti octarok 0,1-10,0% /

DKCTPAKT BOJHO-
MPOTMUIICHIITUKOJIEBBIH /
Extract hydroglycolic
(water-propylene glycol)

000 «2D-FARMA», P® /
«2D-FARMA, Russia

Dry residue 0,1-10,0%

DKCTPAKT BOJHO-

Oy THJICHTIIMKOJICBBIH /
Extract hydroglycolic
(water-butylene glycol)

000 «2D-FARMA», P® /
«2D-FARMA», Russia

Cyxoli 3KCTpaKT (BOJHO-
criupToBbIi) / Dry extract

«Xiran Heking Bio-tech
Co» Ltd, Kuraii / Xi’an
Heking Bio-tech Co», Ltd,
China
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Tun skctpaxra / Extract

[IpouzBomurens /
Manufacturer

JlelicTByro1ume BelecTa
o H/I / Main substance
content according to standard
documentation

Yaun kumavickuu (3enenwiir) / Thea sinensis L. (Syn. Camellia) green

Cyxo0i1 9KCTpaKT (9KCTpareHT
Bona) / Dry extract
(aqueous extraction)

00O «Bucteppa», P® /
«Visterra», Russia

JIyOMIIbHBIX BEIICCTB B
nepecyeTe Ha TAHUH HE MEHee
25% / Minimum 25 per cent of
tannins, expressed as tannin

I'ycToit 3KCTpakT (3KCTpareHT
Bona) / Soft extract
(aqueous extraction)

00O «Bucteppa», PO /
«Visterra», Russia

JlyOuibHbIE BemiecTna /

DKCTPAKT BOJHO-
MIPOITUJICHIITUKOJICBBIN /
Extract hydroglycolic
(water-propylene glycol)

000 «2D-FARMAy, PO /
«2D-FARMA», Russia

DKCTpaKT MIMLEPUHOBBIH /
Glycerol extract

«Firoil», U3panns /
«Firoily, Israel

DKCTPAKT BOJHO-

Oy THUJICHIJIMKOJICBBIN /
Extract hydroglycolic
(water-butylene glycol)

000 «2D-FARMA», P® /
«2D-FARMA», Russia

Cyxoii 3KCTpaKT (BOJHO-
criupToBbIi) / Dry extract
(water-alcohol extraction)

«Jian Zhong Biotechnology
Co», Ltd, Kuraii / «Jian
Zhong Biotechnology Co»
Ltd, China

Dnuranokarexuuaraiviar 20% /
EGCG 20%

Cyxoii 9KCTpaKT (BOJHO-
cnupToBBIi) / Dry extract
(water-alcohol extraction)

«Xi>an Honson
Biotechnology Co» Ltd,
Kuraii / «Xi’an Honson
Biotechnology Co» Ltd,
China

[Tonudenonsr yas 92,69% /
Thea polyphenols 92,69%
Karexunsr 67,81% /
Catechins 67,81%
OnurajoKkaTeXuHraJiar
38,01% / EGCG 38,01%
Kodenn 7,91% /

Caffeine 7,91%

Cyxoi1 9KCTpaKT (BOIHO-
criupToBbiit) / Dry extract
(water-alcohol extraction)

«Hunan Huixin Biotechy»
Inc, Kuraii / «Hunan
Huixin Biotech» Inc, China

[Tonudenomnst yas 99% /
Thea polyphenols 99%

DKCTpaKT NByX(a3HbIil Karpu/
Karpar TpUrIUIepuIbl/Boja /
Two-phase extract caprylic/capric
triglycerides and aqueous
extraction

«Aston-chemicalsy,
[Monpma /
«Aston-chemicals, Poland

DKCTPaKT MPOTMICHTITHKOJIS
nukanpuiar/nukanpar / Extract
propylene glycol dicaprylate/
dicaprate

«Aston-chemicalsy,
Ionpmra /
«Aston-chemicals, Poland

CyxXo0ii 9KCTPAKT (IKCTPAreHT
Bona) / Dry extract (aqueous
extraction)

«Aston-chemicalsy,
IMonpmma /
«Aston-chemicals, Poland
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Tun skcrpaxta / Extract

[IpouzBomurens /
Manufacturer

JlelicTByromue BelecTa
o H/I / Main substance
content according to standard
documentation

[TponuIeHTITNKONEBEII SKCTPAKT /
Extract hydroglycolic
(water-propylene glycol)

«Aston-chemicalsy,
ITosnpia /
«Aston-chemicals, Poland

CO,-3KcTpaKT
ceepxkpurraeckuii / CO -extract
supercritical

I'pynmna komnanuit «l'opoy,
P® / Group of companies
«GOROy, Russia

36epoboti npoovipsienennviil / Hypericum perforatum L.

CO,-skctpakr / CO,-extract

00O «buoneptukay, PO /
«Biocevtikay, Russia

CyXoM 9KCTPaKT (IKCTPAreHT
Boma) / Dry extract
(aqueous extraction)

00O «Bucreppa», PO /
«Visterray», Russia

@D1aBOHOUIOB B IIEPECUETE HA
pyTuH He meHee 2,5% /

Minimum 2,5 per cent of total
flavonoids, expressed as rutin

I'ycroit akcTpakT (3KCTpareHT
Bona) / Soft extract
(aqueous extraction)

00O «Bucreppa», PO /
«Visterra», Russia

D1aBOHOUJIOB B IIEPECUETE
Ha pyTtuH / Total flavonoids,
expressed as rutin

Cyxo# 3KCTpaKT (IKCTpareHT
Boja) / Dry extract
(aqueous extraction)

00O «AptJlaiidy», PO /
«Artlife», Russia

dnasonongos 6% /
Flavonoids 6%

OKCTPAKT BOJHO-
MPOMUICHITTUKOICBBIN /
Extract hydroglycolic
(water-propylene glycol)

000 «2D-FARMA», P® /
«2D-FARMAY, PO

[Tonudenomnst — 3,06% /
Polyphenols — 3,06%
AHTpaleHNpOU3BOIHbIC
—0,056% / Anthracene
derivatives —0,056%
®asononas — 0,077% /
Flavonoids — 0,077%

Cyxoi1 9KCTpaKT (3KCTpareHt
Boza) / Dry extract
(aqueous extraction)

00O «OxctpakTel AnTas»,
P® / «Altai Extracts Com-
pany», Russia

Cyxoii akcTpakt / Dry extract

000 «Cub6uo», PO /
«Sibbioy», Russia

Macnsusriii axctpakT / Oil extract

«Nature Farm Ville Coy,
Typuwus / «Nature Farm
Ville Co», Turkey

Hlanchen nexapcmeennoiit / Salvia officinalis L.

CO,-skctpakt / CO,-extract

00O «buonesrukay, PO /
«Biocevtikay, Russia

CO,-3KcTpaKT
ceepxkputuaeckuii / CO -extract
supercritical

000 «I'pymanty», PO /
«Grumanty», Russia

KapHo3Has kuciora He MeHee
4% / Minimum 4 per cent of
total carnosic acid

Cyxo0i1 KCTpaKT (3KCTpAareHT
Boma) / Dry extract
(aqueous extraction)

00O «Bucteppa», PO /
«Visterray», Russia

@aBoHOMUIBI B IIEpecUYETe Ha
pytuH He MeHee 1% / Minimum
1 per cent of total flavonoids,
expressed as rutin

DKCTPAKT MPOMUIICHIITMKOICBBIH /
Extract propylene glycolic

00O «I'pymant», PO /
«Grumanty, Russia
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Tun skctpaxra / Extract

[IpouzBomurens /
Manufacturer

JlelicTByro1ume BelecTa
o H/I / Main substance
content according to standard
documentation

I'ycToit akcTpakT (3KCTpareHT
Boma) / Soft extract
(aqueous extraction)

00O «Bucreppa», PO /
«Visterra», Russia

@D1aBOHOUIBI B IIEPECUETE
Ha pytuH / Total flavonoids,
expressed as rutin

DKCTPAKT BOJHO-
MPOIUJICHIITUKOJICBBIN /
Extract hydroglycolic
(water-propylene glycol)

000 «2D-FARMAy, P® /
«2D-FARMA», Russia

DKCTPaKT BOJIHO-

Oy THJICHTIIMKOJICBBIH /
Extract hydroglycolic
(water-butylene glycol)

000 «2D-FARMA», PO /
«2D-FARMA», Russia

Cyxoii akcTpakt / Dry extract

000 «Cub6uo», PO /
«Sibbioy», Russia

Kpanusa osyoomnas / Urtica dioica L.

CO,-5KCTpakT CBEPXKPUTHIECKHUI
(ropoqn'@) / CO,-extract
supercritical

I'pynna xomnanuii «['opoy,
P® / Group of companies
«GORO», Russia

CO,-sKcTpaKT
CBEPXKPUTHUYECKHIA /
CO,-extract supercritical

00O «I'pymant», PO /
«Grumanty», Russia

[TpousBoaHbIX XIOpOdHIIa

He MeHee 5% / Minimum 5 per
cent of total chlorophyll
derivatives

[TpousBoaHbBIX XIMOpOdUIIIa HE
menee 1,5% / Minimum 1,5 per
cent of total chlorophyll
derivatives

[Tpoun3BoaHBIX XJ0poduiIa He
menee 0,8% / Minimum 0,8 per
cent of total chlorophyll
derivatives

CO,-skctpakr / CO,-extract

00O «buonestukay, PO /
«Biocevtika», Russia

Bonnsrit axcTpakr /
Aqueous extract

000 «Kopones®apm», PO/
«Korolevpharmy, Russia

Cyxoit ocrarok 0,4—16,0% /
Dry residue 0,4—16,0%

DKCTPAKT BOJHO-
TIPONMJICHTIINKOJIEBBIH /
Extract hydroglycolic
(water-propylene glycol)

000 «Kopones®apm», PO/
«Korolevpharmy, Russia

Cyxoii octarok 0,4-16,0% /
Dry residue 0,4-16,0%

Macnsabiit oxerpakt / Oil extract

000 «Kopones®apm», PD/
«Korolevpharmy, Russia

[TponuIeHTIIMKOIEeBBIH /
Propylene glycol extract

000 «Kopones®apm», PD/
«Korolevpharmy, Russia

Cyxoii octarok 0,1-10,0% /
Dry residue 0,1-10,0%

CyxXo0# 3KCTPAaKT (IKCTpareHT
Bona) / Dry extract
(aqueous extraction)

00O «Bwucteppa», PD /
«Visterra», Russia

Burtamun C, He menee 1% /
Minimum 1 per cent of Vita-
min C
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Tun skcrpaxta / Extract

[IpouzBomurens /
Manufacturer

JlelicTByromue BelecTa
o H/I / Main substance
content according to standard
documentation

Cyxoi1 9KCTpaKT (9KCTpareHT
Bonaa) / Dry extract
(aqueous extraction)

00O «AptJlaiip», PD /
«Artlife», Russia

Buramun C 0,2% / Vitamin C
0,2%

Cyxoi1 9KCTpaKT (IKCTpareHT
Bona) / Dry extract
(aqueous extraction)

00O «DxkcTpakTsl Anrasy,
P® / «Altai Extracts
Companyy, Russia

Cyxoli 3KCTpaKT (BOJHO-
aTaHONBHBIN) / Dry extract
(water-alcohol extraction)

«Hunan Nutramax Inc.»,
Kuraii / «Hunan
Nutramax» Inc., China

bera-curocrepon 0,8—1,0% /
Beta-sitosterol 0,8—1,0%
Kpemnuesas kucnora 1-3% /
Silicic acid 1-3%

Bunozpao kynemypusiii (kocmouxa) / Vitis vinifera L. (seeds)

CO,-skcrpakr / CO,-extract

00O «buouestukay, PD /
«Biocevtika», Russia

DKCTPaKT BOJHO-
MIPOMUJICHIITNKOJEeBI / Extract
hydroglycolic (water-propylene
glycol)

000 «2D-FARMA», P® /
«2D-FARMA», Russia

DKCTPAKT BOJHO-
OyTuienrmkonensle / Extract
hydroglycolic (water-butylene
glycol)

000 «2D-FARMAy», PO /
«2D-FARMA», Russia

Xeow

nonesou / Equisetum arvense L.

Cyxoi1 3KCTpaKT (3KCTpareHT
BoJa) / Dry extract
(aqueous extraction)

00O «Bucteppa», PO /
«Visterray, Russia

JlyOMIIbHBIX BEIIECTB B
nepecyeT Ha TaHWH, HE MEHee
3% / Minimum 3 per cent of
tannins expressed as tannin

I'ycroit a3kcTpakT (3KCTpareHT
Bona) / Soft extract
(aqueous extraction)

00O «Bucreppay», P® /
«Visterray, Russia

JlyOwiibHBIE BemiecTna /
Tannins

DKCTPAKT BOJHO-
HPOIUJICHIJTUKOJICBBIH /
Extract hydroglycolic
(water-propylene glycol)

000 «2D-FARMA», P® /
«2D-FARMA», Russia

Boano-0OyTuneHrmmkoseBbIi /
Extract hydroglycolic
(water-butylene glycol)

000 «2D-FARMAy», P® /
«2D-FARMA», Russia

Cyxoi 2KCTPaKT (IKCTpAareHT
Bona) / Dry extract
(aqueous extraction)

000 «DxcTpakTsl AnTas,
P® / «Altai Extracts Com-
pany», Russia

Cyxoit akcTpakT / Dry extract

000 «Cubobuo», PO /
«Sibbio», Russia

Jlonyx 6onvwoti / Arctium lappa L.

CO,-skcrpakr / CO,-extract

00O «buouestukay, PO /
«Biocevtikay, Russia
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Tun skctpaxra / Extract

[IpouzBomurens /
Manufacturer

JlelicTByro1ume BelecTa
o H/I / Main substance
content according to standard
documentation

Cyxol 3KCTpaKT
(akcTparenT Bona) / Dry extract
(aqueous extraction)

000 «AptJlaiip», PD /
«Artlife», Russia

Wuynun 30% / Inulin 30%

Cyxoi1 9KCTpaKT (9KCTpareHT
Bona) / Dry extract
(aqueous extraction)

00O «DxkcTpakTsl Antasy, —
P® / «Altai Extracts
Company», Russia

Cyxoti skcTpakT / Dry extract

000 «Cubouoy», PO / -
«Sibbio», Russia

Yucmomen o6onvwoii / Chelidonium majus L.

CO,-skctpakr / CO,-extract

00O «buouesrukay, PO / —
«Biocevtikay, Russia

Cyxol 3KCTpaKT
(axcTparenT Boaa) / Dry extract
(aqueous extraction)

00O «Bucteppa», PO / —
«Visterra», Russia

['ycToit akcTpakT
(axcTparenT Boaa) / Soft extract
(aqueous extraction)

00O «Bucteppa», PO / —
«Visterra», Russia

DKCTPAKT BOJHO-
MPOIUJICHIIIUKOJICBBIH /
Extract hydroglycolic
(water-propylene glycol)

000 «2D-FARMAy, P® / -
«2D-FARMA», Russia

DKCTPaKT BOJIHO-

Oy TUJICHIJIMKOJIEBBIE /
Extract hydroglycolic
(water-butylene glycol)

000 «2D-FARMA», P® / -
«2D-FARMA», Russia

Cyxol 9KCTpaKT
(axctparent Boaa) / Dry extract
(aqueous extraction)

PO/

000 «3OkcTpakTsl AnTasy, —
«Altai
Company», Russia

Extracts

“«

Ipumeuanue: “—" cooepacanue 0elcmByIOWUX 8eWeCmE NPoU38ooumenem He YKa3aHo
Note: the “—" contents of active ingredients not specified by manufacturer

Kak crnenyer w3 panHbix Tabnuimbsl 4,
HOMEHKJIaTypa 5SKCTPAaKTOB IIpeJCTaBJe-
Ha CYXHMH JKCTpaKTaMH, IMOJYYEHHBIMU C
WCTIOJh30BAHNEM B KaueCTBE JKCTPAreHTa
BOJIbl MJIM BOJHO-CIMPTOBBIX CMECEH; Iy-
CTBIMHU JKCTPAKTaMU; JKUIKAMHU BOIHBIMHU,
IVIMKOJIEBBIMM OKCTPAKTaMU M MAacCJIsHbI-
mu okcrpakramu; CO,-skerpakramu, CO,
CBEPXKPUTHUYECKUMHU HKCTPAKTAMH, & TaK-
e DKCTPAKTaMH, TOJTYYSHHBIMH C UCIIOJb-
30BaHHMEM JBYX(a3HbIX cMeceil (kampui/
KampaT TpUIIHMLEpH]Ibl/Boaa). Berpevaror-
Csl CTaHJIaPTU3UPOBAHHBIC (T.H. THTPOBAH-
HBIE») DKCTPAKThI, Ul KOTOPBIX YKa3aHO

The table 4 data shows, that the extracts
assortment includes dry extracts prepared
using water and water-alcohol mixtures;
soft extracts, liquid aqueous, glycolic ex-
tracts, oil extracts, CO_-extracts, CO, su-
percritical extracts and the extracts obtained
using the two-phase mixtures (capryl/caprat
triglycerides/water). There are standardized
(so-called “titrated”) extracts, which indi-
cates the content of active ingredients, but
for the most part — are extracts in which the
content of active ingredients not specified.
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COJIEp’)KaHHEe AKTHUBHBIX KOMIIOHEHTOB, HO
00JbIIast 9aCTh — 3TO IKCTPAKTHI, B KOTO-
PBIX KOJIMYECTBEHHOE COJECp)KAHUE JICi-
CTBYIOIIIUX BEIIECTB HE 0003HAUECHO.

bronormyeckyio 1EeHHOCTh AKCTpPaKTa W3
PacTUTEIBHOTO CBIPHS, OINPEICTSsl €r0 XU-
MHUUYECKUI COCTaB, OOYCIIaBIMBACT HCIOb-
3yEMBbII 3KCTpareHT. Tak, BOJHBIE SKCTPAKTHI
KpAIUBBI CONIEPIKAT, COIIACHO 3asBICHUSIM
POU3BONIUTENCH, OPraHUYECKHe KHCIIOTHI,
B yacTHOcTH BuTamuH C (Tabm. 4), obmana-
IOIMe, IO JaHHBIM JIUTEPATYphI, Keparo-
JUTUYECKAM, AaHTHOKCUIAHTHBIM JICHCTBU-
eM. BoAHO-CIMPTOBBIN SKCTPAKT CONEPHKHUT
KPEMHHEBYIO KUCIIOTY (Ta0I. 4) — MOACYIIN-
BAIOIIIEE CPEICTBO U (PUTOCTEPHHBI, 00MaIa-
IolHMe Cce0OperyaupyronmM aeiucTeuemM. B
IKCTPAKTE JIUCTHEB KPAITUBBI, TIOTyYCHHOM C
ucnonb3oBanuem 40% cnupra, ObLIH, 110 1aH-
HBIM JKCIIEPUMEHTAILHBIX HCCIICIOBAHUM,
oOHapy>KeHbI (prIaBOHOMIBI (PYTHH), 00Maa-
IOIME KaIJUISIPOIIPOTEKTOPHBIM, TIPOTHBO-
BOCTIAIUTENTLHBIM, AHTHOKCUIAHTHBIM JICH-
CTBHEM, KyMapuHbI (ymOemmudepoH) u Aap.
NoM(EeHOTBHBIC COCAMHEHUS, XJIOPODHII-
bl B Toke Bpemst mmnopunbreie CO,-3KCT-
PaKThl KpalmuBBI B KAaueCTBE JIEHCTBYIOIIHX
KOMITOHEHTOB COJIEp)KaT MPEUMYIIECTBEHHO
XJI0po(MILIBI, 00NaA0IIMe TT0 JAHHBIM JIU-
Teparypbl, perapaTuBHBIM, aHTHMUKPOOHBIM
JEMCTBUEM, a TaKKe KapoTUHOUIBI [ 18—-20].

OrnpeneneHHOE MPEUMYIIECTBO HUMEIOT
NBYX(a3HbIE IKCTPAKTBI, KOTOPBIC COMAEP-
xar komiuiekc bAB pacrenust nmunoduis-
HOU ¥ TUAPODUIBEHON TIPUPOJIBI, PACIITHPSS
CIIEKTp OMOJIOTHYECKON aKTUBHOCTH [21].

Bona — TpaauiroHHsli 3KCTpareHT B gap-
MaIleBTHYECKOM MPaKTHKE, U3BJIEKAeT U3 pac-
TUTEIBHOTO CBHIPhSl TOMUCAXAPH[IBI, OeIKH,
AMHHOKHCJIOTBI, HU3KOMOJIEKYIISIPHBIC Opra-
HUYECKUE KHCIIOTHI, JTyOWIbHBIC BEIIECTBA,
aJIkarou bl B hopMe cosieid, CallOHWHbI, BOJIO-
pacTBOpHMbIC BUTAMUHBI. OTHAKO B BOJHBIX
W3JICYCHUSIX OTMEYAIOTCSI TOJILKO CIIS/IOBBIC
KonrvecTBa AGUpHBIX Macen. Psm aBropos
OTMeYaeT HU3KUIl IIepexo]l CyMMbI (pr1aBOHO-
U7I0B B BOJIHBIC U3BIIeUeHUS [22—25].

20

The biological activity of the plant raw
material extract is determined by its chem-
ical composition that is dependent on used
extracting solvent. Thus, aqueous nettle
(Urtica dioica L.) extracts contain, accord-
ing to manufacturer data, organic acids, in
particular vitamin C (table. 4), have, accord-
ing to reported data, keratolytic and antiox-
idant effect. Aqueous alcoholic extract con-
tains silicic acid (tab. 4) — a drying agent,
and phytosterols possessing sebo-regulat-
ing action. In the nettle leaf extract obtained
with 40% alcohol, were, according to ex-
perimental studies, discovered flavonoids
(rutin, possessing antioxidant and anti-in-
flammatory activity), coumarins (umbellif-
erone) and other polyphenolic compounds,
also chlorophylls. At the same time lipo-
philic nettle CO,-extracts as active ingre-
dients contain chlorophylls developing, as
reported, reparative, antimicrobial activity,
and carotenoids [18-20].

Certain advantages, expanding the range
of biological activity of plant raw materials
extract, have two-phase extracts, containing
a complex of lipophilic and hydrophilic bio-
logically active substances of the plant [21].

Polysaccharides, proteins, amino acids,
low molecular weight organic acids, tan-
nins, alkaloids in the salts form, saponins,
water-soluble vitamins can be extracts from
plant raw materials by water. But in aque-
ous extracts only trace amounts of essential
oils are observed. Several authors noted the
low transition of flavonoids to aqueous ex-
tracts [22-25].

The water use as extracting solvent re-

quires the intensification of the extraction
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Hcnonbp3oBaHue BOABI KaK SKCTparcH-
Ta TpeOyeT HHTEeHCU(DUKAIMK Mpolecca
SKCTpakuuu. B kauecTBe Hambomee pac-
MPOCTPAHEHHOTO TpUEMa HCHOIb3YeTCs
SKCTPAKLNS IPU TOBBIIIEHHOW TeMIepary-
pe. Ilpu ucnonb30BaHMU BOABI B Ka4eCTBE
HKCTpareHTa BO3HUKACT HEOOXOIUMOCTh
JIOTIOTHUTENFHBIX OTIepaIiid  yIapuBaHUs
U CYyIIKH, T.K. BOTHBIC M3BJICUCHUS XapaK-
TEPU3YIOTCSI MUKPOOMOJIOTMYECKON HecTa-
OWJIBHOCTBIO. A TOTOBBIN MPOIYKT (CyXOi
AKCTPAKT) MOXKET COAEpPKaTh HAMOJHUTEIH
(IMoKcHIl KpeMHUsl, JeKCTPUH, Kpaxmal U
T.J.) JJIs TIPEeIOTBPALICHUS CIEKUBAHUS U
KOMKOBaHUS B IIpoLiecce XpaHeHus [26—28].

Haubonee yacto B KauecTBe SKCTpareHTa
B (hapMaIieBTUUECKOM MPAKTHKE UCTIONB3YeT-
Csl ATUJIOBBIN CIUPT (KaK MPaBUIIO, SKCTPAK-
LUIO MPOBOJAAT CIIUPTO-BOIHOM CMECHIO), C
MIOMOIIII0 KOTOPOTO BO3MOKHO M3BJICUEHHE
U3 ChIPbs (PITABOHOMIOB, KyMapuHOB, KOPHY-
HBIX KUCJIOT U Jp. NOJU(PEHOIBHBIX COEIU-
HEHUI, CAllOHWMHOB, TEPIIEHOWJOB, XJOPO-
dbummoB u mp. [18, 21, 28-33].

OnHaKo CIUPT STUIIOBBIN SBIISETCS JIETKO-
BOCIIAMEHSIFOIIEHCS )KUAKOCTBIO U €T0 MPH-
MEHEHHE Ha ITPOU3BOJICTBE COMPOBOXKIAETCS
MOBBIIIEHHBIMU TPEOOBAHUSIMU MTPOTHUBOIIO-
*apHo# 6e3zomacHocTH. Kpome Toro, stuio-
BbI ciupT oOnafaer IyOsIuM JIeHCTBHEM
Ha KOXY, CYIIUT €€, a ero yiajeHue Tpedyer
JIOTIOJTHUTENbHBIX TEXHOJIOTHYECKHUX Omepa-
LMH yrapuBaHus U cymiku [28].

[ToaToMy [71s1 MONTyYEHUS KUIKUX HKC-
TPAKTOB JJIs1 KOCMETUYECKHUX HYXkJI B HACTO-
SIee BpPeMsl CUYHMTAETCS IeJIeCO00pa3HbIM
HCIOJb30BaHUE B Kaue€CTBE PACTBOPHUTEIEH
UHTPEIMEHTOB ~ KOCMETHYECKHX  CpEICTB
TaKUX KaKk DIWNEPUH, MPONHICHIIIHKOIb,
OyTUJICHIJIUKOJb, Kampujl/Kanpar [IHIEepH-
IIbl, CUJIMKOHBI, PACTUTENbHbIE Macia. DTH
BEIIECTBA BBITIOJTHIIOT B COCTaBe (DYyHKIMH
SHXAHCEPOB, COJIOOUIN3ATOPOB, YBIAKHS-
IOIINX KOMIIOHEHTOB U TIO9TOMY HE TPeOyroT
yAaJIeHUs MocIe dKecTpakiuu [34-39].

[muxonu (ruiepuH, MPONUICHIIIUKOIb,
OyTUJICHTJIMKOJIB), KaK M ATAHOJI, SIBJISIOTCS
MOJIAPHBIMU 3KCTpareHTamu [39].

process. The most common technique is the
extraction at elevated temperatures. When
using water as the solvent the need for ad-
ditional evaporation and drying operations
occurs, because the aqueous extracts are
characterized by microbiological instability.
And to prevent caking and clumping during
storage the dry extract may contain fillers
(silica, dextrin, starch, etc.) [26—28].

Ethanol is most often used extracting
solvent in the pharmaceutical practice (as
a rule, the extraction is carried out by the
ethanol different concentration aqueous
solutions). Flavonoids, coumarins, cinnam-
ic acids, etc. polyphenolic compounds, sa-
ponins, terpenoids, chlorophyll, etc. can be
extracted from the plant raw material by al-
cohol-water mixture [18, 21, 28-33].

However, ethyl alcohol is a flammable
liquid and its application in production is
accompanied by higher fire safety require-
ments. In addition, ethanol has a skin tan-
ning effect, dries it, and its removal requires
additional technological operations of evap-
oration and drying as respectively as aque-
ous extract production [28].

Therefore, the use of cosmetics ingre-
dients such as glycerin, propylene glycol,
butylene glycol, caprylic/capric glycerides,
silicones, oils as solvents to produce liquid
extracts for cosmetic purposes is acceptable
at present time. These substances play in
cosmetics enhancers, solubilization, mois-
turizing functions and therefore do not re-
quire the removal after extraction [34-39].

Glycols (glycerine, propylene glycol,
butylene glycol), and ethanol are the polar
extracting solvents [39].
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Imunepun (1,2,3 mponanTpuon), Tpexa-
TOMHBIM cnupT. beclBeTHas BsA3Kas XKUA-
KOCTh 0€3 3amaxa, XOpOIIO CMENIMBAETCS
C BOJOM U 3TaHONOM. B HeOonmpIMX KOH-
LHEHTPALUAX [TIMLIEPUH YBIAXKHIET KOXKY, B
6onbiux (Oonee 30%) obnanaet noACyIIH-
BAIOIIMM U AHTUCENTHUYECKUM JIEHCTBUEM.
Hcnonb3yeTcss Kak pacTBOPUTETh CYXUX
9KCTPAKTOB, KaK CPEICTBO IpPeNOTBpAIla-
Iollee UCTIapEeHUE BIaru U3 KOCMETUYECKOU
npoayKuuu (remau, kpemsl) [36, 38].

[Tponunenrukons (1,2 mponuiaeHnU-
KOJIb), JIBYXaTOMHBIN cnupT. becuBerHas
BsI3Kasi TUTPOCKOIMYHAS KUAKOCTh 0e3 3a-
1axa, XOpoIIo CMENIMBAETCS C BOIOM U 3Ta-
HosioM. Mcnonp3yercs Kak pacTBOPUTEINb.
OO6nanaer CBONCTBAMM MEHETPATOpPa, YB-
JaxHsomero semiectsa [37, 38].

Byrunenrnukons (1,3-Oyranauon), nBy-
XaTOMHBIN criupT. becuBeTHast Bs3Kas )KUI-
KOCTb. XOpOLIO CMEIIUBAETCS C BOAOW,
CIIMPTaMH, alleTOHOM, IUIOXO C HEMNoJsip-
HBIMH pacTBopuTensiMu. Ob6namaer aHTH-
MUKpPOOHON aKTUBHOCTBIO, BIIArOyAEpKH-
BAIOIIMMHM CBOWCTBaMH. DyTHIICHINIMKOJIIb
UCIIOJIB3YETCSl B PELENnTypax KoCMeTuye-
ckux cpeacts [38, 39].

Jlns mostyyeHusi SKCTPAKTOB HUCIOJIb3Y-
I0TCSI BOJIHBIE PACTBOPBI INIMKOJIEH, 00naaa-
IOIIME MEHBIIEH BSA3KOCTHIO, YEM UYHCThIE
BELIECTBA, YTO B PSJE CIy4yaeB MOBBIIIAET
a3 pexkTuBHOCTD IKCTpakuu [39—42]. Tax,
B pE3yJIbTAaTe€ HCCIENOBAaHUSA 3KCTPAKLHUU
TpaBbl TOHHUKA IIIUKOJISIMUA YCTaHOBJIEHO,
YTO SKCTPAKIIMOHHAS CIOCOOHOCTH MPOTIH-
JeHMUKONA 1,2 3aBUCUT OT coleprKaHus
BOJBI B CMECH, & MAKCUMAaJIbHOW H3BIIE-
Kallleil CrocoOOHOCThI0O MO OTHOIICHUIO
K (rmaBoHOMITAM W KymapwHam oOiamacT
40% pacTBOp NPONMUJICHINIMKOIA B BOJE
[43].

C yBenuueHHWEM KOHLEHTpAlUH B BO-
JHBIX pacTBOpPAx IIIMKOJIEH BO3PACTAET UX
u30uparenabHasi CIIOCOOHOCTh B OTHOIIIE-
Hun JunopuibHbeix BAB. Tak, skcnepu-
MEHTAJIbHO YCTAHOBJIEHA CJIEAYIOIAsl 3aKO0-
HOMEPHOCTbh 3KCTPAKIUU ChIPbsS JIaBaH]IbI
y3KOJIMCTHOW: TyOMIIbHBIE BEllleCTBA U3BIIe-
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Glycerol (1,2,3 propantriol), a trihydric
alcohol. Colorless viscous liquid, odorless,
mixes well with water and ethanol. In small
concentrations glycerol moisturizes the
skin, in large (over 30%) has a drying and
antiseptic effect. Glycerol is used as solvent
for dry extracts, and to prevent the moisture
evaporation from cosmetic products (gels,
creams) [36, 38].

Propylene glycol (1,2 propylene glycol),
dihydric alcohol. Colorless viscous hygro-
scopic liquid, odorless, mixes well with wa-
ter and ethanol. Used as a solvent. It pos-
sesses the properties of the penetrator and
moisturizing agent [37, 38].

Butylene glycol (1,3-butanediol), a dihy-
dric alcohol. It is colorless viscous liquid.
It mixes well with water, alcohols, acetone,
poorly with non-polar solvents. It possess-
es antimicrobial activity, moisture-retaining
properties. Butylene glycol is used in for-
mulations of cosmetic products [38, 39].

The aqueous glycols solutions, having
a lower viscosity than pure substances,
are used as extracting solvents to increase
the process efficiency [39-42]. It has also
been reported that, the extraction ability of
propylene glycol 1,2 to the flavonoids and
coumarins from Melilotus officinalis de-
pends on the water content in mixture, and
the maximum extraction capacity has 40%
aqueous glycol solution [43].

Selectivity extraction of lipophilic bi-
ologically active compounds increases
with increasing of glycol concentration in
aqueous solutions. The following consist-
ed pattern of the Lavandula raw materials

extraction is reported: tannins are extracted
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karotcs 40% MponMICHIIIHKOIEM, dY(pUpHBIS
macia — 100% nponuieHmukonem [44].

DG GhEeKTUBHOCTh 3KCTPAKIIUMKA aHTOIIHA-
HOB, COJIEPKAIINX THAPOKCUIIBI Y COCETHUX
aTOMOB YIJIEpOJia, BO3pPACTAET C yBeIUYe-
HUEM COJIepKaHUsl B AKCTpareHTe MHOTOa-
TOMHOTO CIIUPTA CO CTPYKTYPOU O-TTTMKOJIS
B pe3ysibTaTte 00pa30BaHUS XEJaTHBIX KOM-
MJIEKCOB TIOCPEICTBOM BOJIOPOAHOM CBSI3U
MEXTy MOJICKYJIaMU PACTBOPUTENS U aHTO-
[IUAHOB. JTa 3aKOHOMEPHOCTh YCTAHOBJIEHA
B TIporiecce uccneaoBanus 3QPeKTUBHOCTH
AKCTPAKIMU aHTOLIMAHOB M3 T.H. TEMHOO-
KPaIIeHHOTO PAaCTUTENILHOTO ChIpbs (Kpac-
Hasl po3a, BUHOTPAJ], YePHOTUIOIHAS PSIOH-
Ha, KpacHas CMOPOJMHA) MOJKUCICHHBIMU
BOJHO-IJIMLIEPUHOBBIMU cMecsiMu [45].

OTMmedeHO elie OIHO MPEUMYIIECTBO
IJIMKOJICH: HAIPUMEp, JKCTPAKThI YEPHOU
CMOPOJIMHBI, COMEPKALUE XUMUYECKH Ja-
OWJIbHBIC AHTOIMAHBI, TOJNYYCHHBIE JKC-
Tpakuuen IIUIEPUHOM, OOJajai B HC-
CJIeIOBAHUH MOBBIIIEHHOW CTA0MIBHOCTBIO
pU JUTUTENILHOM XpaHeHuH (6omee 2 Mecs-
1IEB) MO CPABHEHUIO C ATAHOJIBHBIMHU IKC-
TpakTamu [46].

Ha »¢ddexTuBHOCTS AKCTpaKIuu TiH-
KOJIIMU OKa3bIBAa€T BIUSHUE TEMIIEparypa
MpoIlecca: C YBEIWYEHUEM TEeMIEepaTypbl
BSI3KOCTb IJIMKOJIEH yMEHbINIAeTCs, YTO 00-
aerdaeT AUGQYy3U0 MOJICKYT BEMISCTB U3
chIpbsl B dKkcTpareHT [41]. Takoe BiusiHUE
TeMIeparypbl Ha 3PPEKTUBHOCTD IKCTPAK-
[IUU TJIIUKOJIIMHM aHAJIOTUYHO JIEHCTBUIO Ha
JPYTUE SKCTPAreHThI: BOAY, CIUPT ITHIIO-
BB M Macina [28]. B HekoTopeix paboTax
nokazaHa 3 PEeKTUBHOCTh IKCTPAKIIMH [JIH-
KOJISIMU TIPU TOBBIIIEHHBIX TeMIIepaTypax
[44, 46].

JJ1st KOCMETHYECKUX IKCTPAKTOB, B HaCT-
HOCTHU TJIMKOJICBBIX, COOTHOIIIEHUE CHIPHE :
OKCTpAreHT, Kak MpaBuio, coctaBiser 1:5
wi 1:10, 9To B OOIBIIEH CTEIIEHH COOT-
BETCTBYET (hapMaKoOINeHHbIM KOHIIEHTpAIlH-
sIM HacToeK. B Toxke Bpems /Uil OTydeHUst
JICKapCTBEHHBIX IMpernapaToB, HampuMep,
rejie Juisi Hapy>KHOTO TPUMEHEHHUS HC-
MONIB3YIOTCSL  00Jiee KOHIEHTPUPOBAHHBIC

by 40% aqueous propylene glycol, essential
oil — by 100% propylene glycol [44].

It has been reported the extraction effi-
ciency of anthocyanins from the so-called
dark-colored plants (red Rosa, Vitis vinif-
era, Aronia melanocarpa, Ribes rubrum) by
acidified mixture water and glycerol 1:1. As
it was found the extraction of anthocyanins,
containing hydroxyls from adjacent carbon
atoms, presumably increases with increas-
ing of polyhydric alcohol content with the
structure of a-glycol in extracting solvent.
It’s due to in the formation of chelate com-
plexes through hydrogen bonds between
solvent molecules and anthocyanins [45].

Another advantage of glycol was ob-
served: for example, Ribes nigrum extract,
containing chemically labile anthocyanins,
obtained by glycerin extraction, have a
high stability upon prolonged storage (>2
months) compared to ethanol extracts [46].

The efficiency of glycols extraction de-
pends on operation temperature: the glycol
viscosity 1s reduced at temperature increase
and the diffusion of substances molecules
from the raw material to the solvent facili-
tates [41]. The effect of temperature on the
glycols extraction efficiency is similar to
other extracting solvents: water, ethyl alco-
hol and oil [28]. Some studies have reported
the efficiency of glycols extraction at ele-
vated temperatures [44, 46].

The plant material to solvent rate used for
cosmetic extracts production, in particular
glycols, is 1:5 or 1:10, which is more in line
with pharmacopoeial tinctures concentra-
tions. To obtain pharmaceutical products (for
example, gels for external use) more concen-
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U3BJIICUCHUS — KUKUE SKCTPaKThI 1:1 (Tabm.
1)[1, 28, 39].

Hcnonb3oBaHne HU3KUX KOHLIEHTPALIUMI B
Cllyyae KOCMETHYECKHUX IKCTPAKTOB OMPAB-
JTAHO TEM, YTO B LI€JIOM, KOHLIEHTPALIUH, UC-
MOJIb3yeMble B KOCMETHUECKUX CPEICTBAX
HUXKE, YEM B JICKAPCTBEHHBIX CPEJICTBAX, a
IKCTPAKTHI CONEpXkaT, KaK IMPaBHUIIO, KOM-
IJIEKC BEUIECTB, OKa3bIBAIOLIUX CUHEpruye-
ckuii addexr [19, 47]. Hanpumep, ucmnoib-
30BaHUE SKCTPAKTOB KPANTUBbI, OJTYUEHHBIX
AKCTPaKIMEN BOJHO-CIIUPTOBOM CMECHIO, B
COCTaBe KOCMETUYECKUX CPEJICTB MPU aKHE
OIpaBIAHO TEM, YTO COJEPKAILUEecs B HUX
(bUTOCTEPUHBI OKA3BIBAIOT CEOOPETYIUPYIO-
miee AeiicTBre, KpeMHUEBask KUCI0Ta — MOA-
cymuBaroiiee, (praBOHOUIBI — TPOTUBOBOC-
NajJuTeNbHOE,  KalWUIAPOyKpEIUIstoniee
neicTBue, XJIOpoPHIIBl — penapaTuBHOE,
aHtucentuueckoe [19].

Kpome TOro, BBICOKHE KOHLEHTpALUU
AKCTPAKTOB PACTEHUI CIIOCOOHBI U3MEHSTh
[IBET KOCMETHYECKOTO CPEICTBA U €r0 CEH-
COpHBIE XapaKTEpPUCTHUKH, YTO BIIUSET Ha
ONMaronpusiTHOE BOCHPHITHE KOCMETHYE-
CKOM MpOoayKuuu. Takyke BHICOKHE KOHIICH-
Tpaliyd SKCTPAKTOB MOTYT OOyCIaBIUBaTh
U3MEHEHHE CTPYKTYPHO-MEXaHUYECKUX
CBOWCTB TE€JIEBBIX OCHOB (resm KapOome-
poB) [48, 49].

T.x. BOIHBIE PACTBOPHI NIUKOJIEW, B OTIIH-
YHe OT BOJHBIX PACTBOPOB CIIUPTA STUIOBO-
T'O HE 00JIaJat0T BEIPAKEHHOW aHTHMHUKPOO-
HOM aKTUBHOCTBIO, K TOTOBBIM TJTMKOJIEBBIM
JKCTpaKTaM  J0OaBISIOT  KOHCEPBAHTHI
(peHoKCHAITAHON,  METUIU30THA3OJIUHOH,
Kamusi copOar, HaTpusi OCH30aT U Ap.) IS
peIOTBPALIEHUSI MUKPOOHOM MOPUYHU U yBe-
JMYEHUs CpoKoB XpaHeHnus [15, 39, 50].

Kak Bugno w3 Tabmuibsl 4, DUOKCHI
yriepoaa (Juisi SKCTPAKIUU HCIOIb3yeTCs
CKMDKEHHBIN JTMOKCU) TaKKe JO0CTaTOYHO
IIUPOKO HCIOIB3YEMbIM JKCTpPareHT st
MOJyYEHHUsI DKCTPAKTOB JUIsl HYXKJ KOC-
METHYECKOW mpombinieHHoctu [51, 52].
Oddexrusrocts npumenenus CO,-dKcT-
PaKTOB B KOCMETHKE OOECHEUMBACTCS HX
JUNO(UIBHBIM  XapaKTepoM, 00yCliaBIu-
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trated extract — liquid extracts of 1:1 (table.
1) are used at the same time [1, 28, 39].

The use of low cosmetic extracts concen-
trations is justified by that, in general, the
concentrations used in cosmetic products
are lower than for pharmaceuticals. And, as
a rule, the extracts contain the complex of
substances that possess a synergistic skin
effect [19, 47]. For example, using the aque-
ous-alcoholic Urtica dioica extracts in cos-
metics for skin with acne is justified by the
fact that they contained phytosterols pos-
sessing sebo-regulating action, silicic acid
— drying effect, flavonoids — anti-inflamma-
tory and capillary protecting effects, chloro-
phylls — a regenerative, antiseptic [19].

In addition, high plant extracts concen-
trations may change cosmetic products col-
or and its sensory characteristics that affect
cosmetics favorable perception. High ex-
tract concentrations will be able to cause the
changes of the rheological properties of gel
bases (gels of carbomer) [48, 49].

Aqueous glycols solutions do not possess
antimicrobial activity in contrast to aqueous
ethanol solutions, so to prevent microbial
spoilage and to extend shelf life the pre-
servatives (phenoxyethanol, methylisothi-
azolinone, potassium sorbate, sodium ben-
zoate etc.) are added to glycolic extract [15,
39, 501].

As one can see from table 4 data, carbon
dioxide is also quite widely used extracting
solvent for cosmetic industry needs [51, 52].
Efficiency of CO,-extracts application in
cosmetic products is provided by lipophilic
character of biologically active compounds

extracted with liquefied carbon dioxide
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BalOIIMM CpoJicTBO BAB, u3BieKaeMbIX U3
CBIPbSl COKMKEHHBIM YTJIEKHCIIBIM ra3oM, K
CTPYKTYPHBIM KOMIIOHEHTaM Koxu. JIumo-
(UIBHBINA XapakTep MO3BOJSET OMOJIOTnYe-
CKH aKTUBHBIM BELIECTBAM, COZIEpKAILUMCS
B DKCTPAKTE, JIETKO MPOHUKATh B TIyOOKHE
CIIOM KOXKM M OKa3blBaThb HE TOJIBKO IIO-
BEPXHOCTHOE neictBue. lIpenmyiectBom
KUJKOTO JTMOKCHAA YIIepoAa KakK KOMIIO-
HEHTAa KOCMETUYECKHX CPEICTB SBISETCS
HE CIIOCOOHOCTDH MOAJIEP’KUBATh B OTIUYHE
OT TUAPOQPWIBHBIX SKCTPAreHTOB >KHU3HE-
NEeATENbHOCTh MUKPOOPIaHW3MOB U ILJIEC-
HEBbIX IpuOOB, YTO MO3BOJIAET IOIyYaTb
J0CTaTOYHO YUCTHIE B OTHOLICHUH MUKPOO-
HOI oO0ceMeHeHHOCTH IKCTpakThl [30, 51].
Oco0eHHOCTH JUOKCHA YIVIEpPOAa Kak
AKCTpareHTa ONPEAeNIAIOTCS €ro XOpOIIu-
MU 11 Py3nOHHBIME CBOMCTBAMHU, HU3KOU
TEMIIEPATYPOU  OTIOHKH, IO3BOJIAIOLICH
YAQIATh KCTPAreHT U3 BBITSKEK YXKE IPU
HE3HAYUTEJIbHOM TEMIIEPaTypHOM BO3ZCii-
CTBUU U COXPAHATH U3BJIEKAEMbIE BEILIECTBA
B HaTUBHOM COCTOSIHUU; TUAJIEKTpUYECKAs
MOCTOSIHHASA, ONM3Kash K XapaKTepHCTHKE
HENOJISIPHBIX PACTBOPUTEINICH, U 3TO yKa3bl-
BaeT Ha BO3MOXHOCTb U3BJICUEHUS JKUIKOU
CO, HEnoNAPHBIX MK CIA0OIOIAPHBIX BE-
miecTB. K HUM OoTHOCSTCS AUpPHBIE U KUP-
Hble€ Macja; KapOOHWUJIbHBIE COEIMHEHHS;
xupopactBopumbie Butamunbl (K, E); cre-
PUHBIL; aJKaJOHJIbl B BUJIE OCHOBaHMI; Qy-
POKYMapuHbI;, pypaHOXpOMOHEI U jp. Nme-
I0TCS JJaHHBIE O BO3MOYKHOCTHU 3KCTPAKIIMH
JIUTHAHOB TLJIOJIOB JTUMOHHUKA CXU3aHPH-
Ha ¥ y-cxusanapuna ¢ nomoieio CO,. Tlo
JJAHHBIM  MCCJIEIOBaHUMH, COZ—BKCTpaKT
POIMOIBI PO30BOI COJNEPKUT B KaueCTBE
JOMUHHUPYIOIIETO KOMIIOHEHTa KOPHUYHBIN
CIUPT, a TaKXKe ApYyrue JUnopuibHble WIH
MaJIOTIOJISIPHBIE BEIIECTBA — TUPO30J1, PO3U-
punon, B-cutocrepud u ap.[22, 31, 51-54].
B Hacrosiiee Bpemsi Hapsay ¢ JOKpUTH-
4eCKUMHU  UCTiofb3yroTest  CO -5KCTpaKTh,
MOJTyYEHHbIE CBEPXKPUTHUECKOW 3KCTpaK-
et (ropodutsl). B uccnemoBanusx pas-
JMYHBIX ABTOPOB I[IOKa3aHa BO3MO)KHOCTb
MOJTY4YeHHUs C TIOMOIIBIO ATOTO METOAA W3

from plant raw materials. They have the af-
finity to skin structural components. Lipo-
philic character allows extracted for plant
raw materials biologically active substanc-
es to penetrate easy into skin deeper layers
and provide not only surface effect. The
other advantage of liquid carbon dioxide as
a component of cosmetics is its inability to
maintain microorganisms and fungi growth
that allows pure extracts producing, unlike
hydrophilic extracting solvents [30, 51].

Features as the extracting solvent of
carbon dioxide is determined by its good
diffusion properties, low distillation tem-
perature enabling the extracting solvent
removing at small temperature and saving
the extracted substances in the native state;
the dielectric constant, which is close to
the characteristic non-polar solvents, and
this indicates the possibility of extraction
non-polar or weakly polar substances.
These include essential and fatty oils; car-
bonyl compounds; lipid-soluble vitamins
(K, E); steroids; alkaloids in bases form;
furocoumarins; furanochromons, etc. There
is data showing the possibility of extraction
of the Schisandra fruit lignans schizandrin
and of y-schizandrin with CO,. Reported
that Rhodiola rosea CO -extract contains as
dominant component cinnamic alcohol, and
some other low-polar or lipophilic substanc-
es such as tyrosol, rosarita, -sitosterol, etc.
[22, 31, 51-54].

Supercritical CO,-extracts are used cur-
rently along with subcritical extracts. The
possibility of production of essential oil ex-
tracts from plant raw materials with a giv-
en composition by this method in various
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3(UPHOMACITHYHOTO CBIPhs SKCTPAKTOB C 3a-
naHHbIM cocTaBoM. Ceepxkpurryeckas CO,
JI0Ka3ana cBOIO 3(h(HEKTUBHOCTH ISl M3BIIE-
YyeHUs 3(PUPHBIX Mace JJi1 UCTIOIb30BaHUS
B IIUIIIEBOM, KOCMETUYECKOH 1 (papmaiieBTH-
yeckol orpacisix [51, 55]. DTor metox pac-
CMaTpHUBAETCs KaK MHTEHCU(UITUPOBAHHBII.

Tak §nst  BBIAETCHUS HWHAUBUIYaTb-
HBIX TEPMOJIAOWIBHBIX COCAMHEHUNA WIIH
OTIpe/IeTICHHON TPYIIbl OMOJTOTUYECKHU aK-
TUBHBIX BEIIECTB MOAXOJIUT CIIETYIOUIUN
Croco0 TMOIy4YeHUs] U3BICYCHUN U3 ChIPhs
C HCHOJB30BAaHUEM CBEPXKPUTUUYECKOI
JUOKCUAA YIIepoja: MpU pa3IudyHbIX Ma-
paMeTpax mpoliecca OCYIIECTBISIETCS TO-
clenoBaTeIbHbIN BBIBOA (pakiuil OT ca-
MOM JIETKOM 10 MaKCUMAaJIbHO TshKenou. B
JUTEepaType MPEICTABICHBI  PE3YyIbTaThl
WCCJIEIOBAaHUHN IO BBIOOPY ONTUMAJILHOTO
peXrMa SKCTPaKIUU Imandes: JeKapCcTBEeH-
HOTO /11 BBIJICJICHUS LIETIEBOrO OMOIOTHYe-
CKHM aKTHBHOTO 3KCTpakTa Imandes; po3sl C
LENBI0 TIOJYYEeHHS] Macell CO CTaHAapTU3y-
€MbIM COCTaBOM M OIPEIEICHHOW raMMOM
JETY4YUX apoOMaTHYECKUX BemiecTB. Tak-
K€ WMEIOTCS JlaHHbIe O pPa3pabOTKe TeX-
HOJIOTMM TOJYyYEHHS] CBEPXKPUTHUECKOTO
CO,-5KkcTpakTa OGapXxaTueB ¢ BBHICOKUM CO-
JepKaHueM JrorenHa [56-58].

HauGomnbiee npakTuyeckoe MpuMeHEHHE
HAXOJUT CIOCO0 TONyYeHHUs CBEPXKPUTH-
yeckux CO-5KCTPakToB IpH IOCIEN0BA-
TEJbHOM 00paboTKe 00pasiia paCTUTEIHHOTO
CBIPbSI OJJHUM SKCTPareHTOM B HECKOJIBKUX
TEXHOJIOTMYECKUX PEKUMAX, O3BOJISIOIINN
MOJTy4aTh B COCTaBE IKCTPAKTa CyMMYy (hpak-
U TUITO(UITIBHBIX BEIIECTB PACTUTEIIBHOTO
ChIpbs [6, 51].

Ceepxkpurndeckue CO,-5KCTPaKThbl SB-
JISIF0TCs O0JIee CUITbHBIMHU aHTHOKCHTAHTaMU
10 CPAaBHEHUIO C HKCTPAKTAMHU, MOTYUYEHHbI-
MU KJIACCUYECKMMU MeTojiaMu. B HacTosee
BpeMsi JJokazaHa 3(p(PEeKTUBHOCTH UCTIONB30-
BaHHUSI B COCTABE KOCMETUYECKOM MTPOYKIIUH
B KaQUECTBE aHTMOKCHUJIAHTOB CBEPXKPUTHYE-
ckux CO-5KCTPaKTOB pO3MapvHa U majdes
JUTSI TIPEOTBPAICHUS] OKUCIICHUS >KUPHBIX
Macen [59].
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studies have been reported. Supercritical
CO, have proven effectiveness for extract-
ing essential oils for foods, cosmetics and
pharmaceutical industries use. This method
1s considered as an intensified. [51, 55].

One of the technique extraction from
plant raw materials using supercritical
carbon dioxide for pure form individu-
al thermo labile compounds separation is
suitable: at various process parameters the
serial fractions output from the lightest to
heaviest is carried out. Reported the re-
sults of studies on selecting the optimum
extraction of desired biologically active
Salvia officinalis extract producing; rose
flower oils with standard composition and
a specific range of volatile aromatic sub-
stances obtaining. There is also data about
technology development of supercritical
CO,-extract of Tagetes with high lutein
content [56-58].

The most practical application has the
method of supercritical CO,-extracts pro-
ducing by sequential treatment of plant raw
materials sample with one solvent in sever-
al technological regimes allowing obtaining
the sum extract lipophilic substances frac-
tions of plant materials [6, 51].

Supercritical CO,-extracts are more po-
tent antioxidants as compared with extracts
produced by classical methods. The effec-
tiveness of the supercritical CO,-extracts of
rosemary and sage use in cosmetics as an-
tioxidants to prevent oxidation of the fatty
oils was currently proven [59].

Vegetable oil along with water is the
extracting solvent, having a long history

of use in pharmaceutical practice. Oil ex-
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Macna pactutenbHble Hapsay C BOHOU
SIBJIAIOTCSL AKCTPAreHTOM, WMEIOIIUM JIJIU-
TEJIbHYI0 HCTOPHIO IpUMEHeHHs B dap-
MAIEBTUYECKOM  TpakTuke. MacisHbie
9KCTPaKThl (MaLeparbl) IUPOKO MPEACTaB-
JIEHBI B aCCOPTUMEHTE €BPONENHCKUX MPOU3-
BOJUTENCH KOCMETHUYECKHX HHIPEIUCHTOB
U3 PacTUTENILHOTO Chipbsi. B kauecTBe sKc-
TpareHTa yaie BCEro MpuMeHsI0TCs epCcH-
KOBO€, MUHJAIbHOE, MOJICOTHEYHOE, OJIHUB-
koBoe Macyo. Ilo maHHBIM JHTEpaTyphl,
pacTUTeNIbHbIE Maclia SKCTPArupyroT U3 pac-
TUTEIBHOTO CHIPbS KOMIUIEKC JUNO(UIb-
HeIX BAB: kapoTuHOUIBI, XJIOPOQPHUILIHI,
spupHBIE Macia, EH-WH-IHUKIOTUIPHUPHI,
KyMapHuHbI (TepHUAPUH ), IUTHAHBI (CXH3aH-
IpuHbI). MacisiHble 3KCTPaKThl (IKCTPAKT
POMAIIIKH, KaJeHAyJbl, 3Bep000si, YUCTOTE-
Ja) UCHOJB3YIOTCA KaK CaMOCTOATEIbHBIC
KocMeTnueckue cpeactna (tadi. 3). K mac-
JSTHBIM OKCTPAKTaM Ui MPEIOTBPAIICHUS
OKHCJICHHS HACBIIIEHHBIX KUCIOT U YBEIH-
YeHHUS CPOKOB TOIHOCTH OOABISIOT BUTA-
muH E [16, 21, 28, 60, 61].

B Hactositiee Bpemsi TpOSIBIISIETCS WH-
Tepec K JUNOPUIbHBIM KOMIIOHEHTaM KOC-
METUYECKHUX CPEJICTB (CHIMKOHAM, CHUHTeE-
TUYECKUM IJUIEPHUIaM) KaK dKCTpareHTam
Oosiee yCTOMYMBBIM K OKHCIIEHHUIO B IIPO-
1[ecce XpaHeHusl, YeM HaTypaJibHbIe MacJa.
Tak, MpOBOAMIINCH UCCIIETOBAHUS BO3MOXK-
HOCTH UCIIOJIb30BaHUs HAPSIy C pAaCTUTENb-
HbIMM MacjaMHi CHUJIMKOHOB, B YaCTHOCTH
[UKJIOTICHTACUJIOKCAHOB, JJIsl TOJy4YEeHHUS
TUMOQUIBHBIX CONEPIKAIINX KaPOTHHOUIBI
AKCTPAKTOB Ha MPUMEpE IKCTPAKIIUU MSIKO-
THU THIKBBI [62].

Ha nmpumepe chipbst TUCTBSI KpanuBbI J10-
Ka3aHO, YTO SKCTPaKTUBHAs CIIOCOOHOCTH B
OTHONIICHUH XJIOPO(DUIIIIOB yBEIMUMUBACTCS
B PSIy Maclio COEBOE — KaIlpHJI/KallpHHO-
BbIE TPUIIIULIEPUIBI — U30TIPOITMIMUPHUCTAT,
YTO CBSI3bIBAIOT C HU3KOM BA3KOCTHIO CUHTE-
TUYECKUX Macell, MEHbIIIeH MOJIEKYJISIPHOM
Maccoil U OOJBIIMM CPOACTBOM K JIMIIO-
dbunsabpM BAB [35].

Uro kacaercsi cnocoOOB MOJyYEHHUS
HKCTPAKTOB, TO HAPSAAY C KIACCHYECKUMU

tracts (macerata) available in wide range of
European manufacturers of plant material
cosmetic assets. Peach, almond, sunflower,
olive oils are most commonly used as the
solvent. The vegetable oils extract from
plant raw materials a lipophilic biologically
active substances: carotenoids, chlorophyll,
essential oils, en-in-ciclodiethers, couma-
rins (ex. herniarin), lignans (ex. schizan-
drine). Oil extracts (Chamomilla, Calen-
dula, Hipericum, Chelidonium) are used as
cosmetic products for everyday skin care.
To prevent oxidation of saturated acids and
improve the shelf life oil vitamin E can be
added to extracts [16, 21, 28, 60, 61].

Currently there is the interest in lipo-
philic components of cosmetic products
(silicones, synthetic glycerides) as plant
raw materials solvents as more resistant to
oxidation during storage than natural oils.
Thus, the research of silicones in particular
of cyclopentasiloxane using as well as veg-
etable oils, for lipophilic carotenoid con-
taining extracts production on the example
of pumpkin pulp was presented [62].

The extractive capacity in relation to
chlorophyll increases in the number of soy-
bean oil — capryl/capric triglycerides — iso-
propyl myristate. On the example of Urtica
dioica leaves was proved. This fact is asso-
ciated with the synthetic oils low viscosity,
their lower molecular mass and high affinity
to lipophilic biologically active compounds
[35].

To the extracts production, along with
the classic methods, maceration and per-
colation, the benefits of which include the
extraction at low temperatures, that allows

27
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Malepanued M NEPKOJSINUENd, K IPEeuMy-
IIECTBAM KOTOPBIX OTHOCST IPOBEACHHUE
SKCTPAKIMU TPU HU3KUX TEMIIEpaTypax,
YTO TIO3BOJISIET COXPAHUTH TEPMOJIAOUITB-
Hele bBAB B HaTUBHOM BHJI€, B HACTOSIICE
BpEMs HUCIIOJIB3YIOTCS M MHTEHCU(DUIIUPO-
BaHHbIE [27, 63-65].

Tak, msa moyydeHus: SKCTPAKTOB (TIPO-
U3BOJICTBO «ApTIai(-TeXHO») HCHOIb3Y-
€TCSd MHOTOCTYIEHYaTOe MPOTUBOTOYHOE
JKCTPAarupoBaHUE PACTUTEIIBHOTO CHIPbS B
OPUTHMHAJIBHBIX IKCTPAKTOPAX HUPKYISIIU-
OHHOTO THUIIA C JAIbHEHIIINM KOHLIEHTPUPO-
BAaHWEM H3BJICUCHUN B BaKyyM-BBIIAPHBIX
YCTAHOBKaxX M MOCJIEIYIOLUIEed pacibLUIn-
TEJIbHOM CYLIKOM [7].

Ha 06a3e HayuHo-uccienoBareancKoro
WHCTUTYTa BAaKyyMHBIX TEXHOJOTUWA IPHU
AntI'TY anpoOupoBana oOpHUrMHaIbHAs
TEXHOJIOTHSI BAKyYMHOW LUPKYJISALUOHHON
SKCTPAKIMU PaACTUTEIbHOTO Chipbsi. Ee
IIPEUMYIIECTBOM SIBIISIETCSI BO3MOXKHOCTh
MPOU3BOAUTL HKCTPAKIUIO CHIPbsi BOJIOMU
npu HU3KUX Temmeparypax (40-50 °C), uto
MO3BOJISIET U30€KaTh PA3NIOKEHHsS TepMOJia-
OuapHBIX BemecTs [10].

Tak, Ha 6a3e OOO «KoponésDapm» pasz-
paboTaHa M BHEIpEHA TEXHOJIOTHS MPOU3-
BOJICTBA PKCTPAKTOB — JIEKTPOUMITYSIbCHAS
IUIa3MEHHO-JUHAMHUYECKAss  DKCTPaKLIMS.
CyTbh MeTOZa 3aKJII0YAETCsl B CO3/JaHUE M-
MYJBCHOTO DJJIEKTPUYECKOro paspsaa Ha-
npstkeHueM okoio 3040 kB mexay anek-
TPOJlaMH BHYTPU HUMITYJIbCHOM KaMephl CO
CMECBIO PACTUTEIBHOTO CHIPhS U IKCTpa-
redta. HTeHcuduKaims 3KCTpakiuu ocy-
IIECTBIISIETCSI MOCPEACTBOM  BBIMBIBAHMS
OKCTPAreHTOM OWOJIOTMYECKH aKTHUBHBIX
BEIIECTB M3 Pa3pyLICHHBIX HMITYJIECOM
KJIETOK, U TOCPEICTBOM YBEIUYEHUS CKO-
pocTu ABUKEHUs JKcTpareHra. I[lo 3asiB-
JICHUIO TIPOU3BOAUTEINS, METOJ IO3BOJISET
n3Biekath Ha 30-40% axkTUBHBIX BEIIECTB
00JIbIIe, YeM MPHU UCIOIb30BAaHUU KJIACCH-
YECKUX METOJIOB SKCTPAKIIMU U COXPAHSET
CTAOMIIBHOCTh BEIIECTB, TaK KaK Mpolecc
uaeT 0e3 noBbIleHus Temneparypsl. OTme-
YaeTCd TAK)KE 3HAYUTENIbHOE COKpalICHUE
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you to save thermo labile biologically ac-
tive substances in the native form, are cur-
rently used intensified methods [27, 63- 65].

Thus, a multi-stage countercurrent ex-
traction of plant raw materials in the original
extractors circulation type with further con-
centration of the extracts in a vacuum-evap-
orating installations and subsequent spray
drying is used to obtain extracts (production
of “ArtLife techno™) [7].

The original technology of circulating
vacuum extraction of the plant materials
was tested on the basis of Scientific re-
search Institute of vacuum technologies in
Altai state technical University. The abili-
ty to produce the extraction of raw water at
low temperatures (40-50 °C), thus avoiding
the degradation of thermo labile substances
1s mentioned as its advantage [10].

On the base of LLC “Korolevpharma”
the technology of production of extracts
— electro-plasma-dynamic extraction was
developed and implemented. The meth-
od consists in creating a pulse of electri-
cal discharge voltage about 30 to 40 kV
between the electrodes inside the chamber
pulsed with the mixture of plant raw mate-
rial and extracting solvent. Intensification
of extraction is done by solvent leaching
of biologically active substances of from
the destroyed cells, and by increasing the
speed of circulation of the extracting sol-
vent. According to the manufactures data,
this method allows you to extract 30-40%
more active ingredients than using classical
methods of extraction and stable substanc-
es, as the process goes without fever. There

is also significant reduction in the time to
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BpeMenu A0 10-15 mun. Kpome Toro, mopg
JIEMCTBHEM BBICOKOBOJIBTHOTO OJJIEKTpHUYE-
CKOTO TOKa JOCTUTAETCS JOMOTHUTEIbHBIN
ahdext — obe3zapaxkuBaHue Chipbsi. Ocy-
HIECTBIISIET SKCTPAKIUIO C TIOMOIIBIO TOM
TEXHOJIOTUU TPOU3BOAUTENb C HCHOJb-
30BaHMEM B KaueCTBE JKCTpAareHTa BOJIBI,
Maclia, a TakKe BOIHO-TIMIIEPUHOBBIX WIIN
BOJTHO-TIPOTMJICHIJIMKOJIEBBIX cMeceit [50,
66].

3akaouenue. Takum oOpazoMm, ¢uto-
KOMITOHEHTBI B BHJIC 3KCTPAKTOB HAXOMIST
IIMPOKOE TMPHUMEHEHUE B JIEKAPCTBEHHBIX
CPENICTBAX, CPEACTBax JIEYeOHOM KocMe-
THKM M KOCMETHYECKUX CpPEJICTBAaX KakK
AKTUBHBIE KOMIIOHEHTBI C Pa3IMYHOU aK-
TUBHOCTHIO. [loka3aHo, 4TO B HacTosIIEe
BpeMsi HOMEHKJIaTypa 3KCTPAaKTOB BeChMa
pazHooOpa3Ha W TpeJCTaBlIeHA CYXUMHU
OKCTpPAKTaMH, TOIYYEHHBIMH C HCIOJb-
30BaHMEM B Ka4eCTBE DKCTPATCHTOB BOJIbI
U BOJHO-CIIUPTOBBIX CMECEH; TYCTHIMH
OKCTpPAKTaMH, JKUJKUMH  TJIMKOJIEBBIMU
OKCTPAKTaMHU, MACISHBIMU JKCTPAKTaMH,
CO,-skcrpakramu, CO, CBEPXKPUTHYECKH-
MH OSKCTPAKTaMH, a TaKKe JKCTPAKTaMH,
MOJyYEHHBIMU C HCIIOJIb30BAHUEM JIBYX-
da3zHbIX cMecel (Kanmpuil/Kanpar TPUIIIHIIe-
puabI/BoAa). DKCTPAKTHI, HCIIOIb3yEMbIE B
JIEKapCTBEHHBIX CPEIACTBAX, OTAMYAIOT 00-
Jlee BBICOKME KOHIIEHTPALMU ACHCTBYIOLIUX
KOMITOHEHTOB.

Otmeuaercs o0mIasi TEHACHIIHUS MPAKTU-
YECKOr0 HCIIOJIb30BaHUSI B KaueCTBE IKC-
TPareHTOB PACTBOPHUTEICH, SBISIOIINXCS
KOMITOHEHTaMU KOCMETHYECKHX CPENICTB,
YTO HAXOJUT OTPAKCHHE U B COOTBETCTBY-
foumx — uccinenoBanusx. CoBpeMeHHbIE
MIPOU3BOIUTENN TAKXKE aKTHBHO Tpejiara-
10T CO-5KCTPaKThl PACTUTEILHOTO ChHIPBAL.
[TpOMBITIIIEHHOCTHIO HAPSAY C TPAJAUIIUOH-
HBIMH CIIOCOOAMH SKCTPAKIIUU HCIOJB3Y-
FOTCSI BAPUAHTBI MHTEHCUBHOM SKCTPAKIIHH.

10-15 min. In addition, under the action of
high voltage electric current the addition-
al effect of disinfection of raw materials is
achieved. Using as solvents water, oil, and
water-glycerol or water-propylene glycole
mixtures manufacturer produces extracts
using this technology [50, 66].
Conclusion. Thus, the plant raw mate-
rials extracts are used in formulations for
topical administration, means of medical
cosmetics and cosmetic products as active
ingredients with different activity. The in-
vestigated range of extracts from plant ma-
terial for use in external drug and cosmetic
shows that at the present time the extracts
assortment i1s very diverse and represent-
ed by the dry extracts obtained using as
extracting solvents water and water-al-
cohol mixtures; soft extracts; liquid gly-
colic extracts, oil extracts, CO,-extracts,
CO, supercritical extracts and the extracts
obtained using the two-phase mixtures
The

extracts used in medicines, distinguished

(capryl/caprat triglycerides/water).

by a higher concentration of active com-
ponents.

A general trend of practical use as ex-
tracting solvents that are components of
cosmetics is reflected in respective studies.
Modern manufacturers also actively pro-
vide CO,-extracts of plant materials. Indus-
trial manufacturers along with traditional
methods of extraction use variations of the

Intense extraction.
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ANTITUBERCULOSIS DRUG DOSAGE FORMS:
RANGE, KEY BENEFITS AND PROSPECTS
OF TECHNOLOGICAL IMPROVEMENT

ML.E. Kim, ‘K.B. Murzagulova, °E.F. Stepanova

'Ph C “Romat”, Republic of Kazakhstan, Pavlodar city
’Pyatigorsk Medical and Pharmaceutical Institute, Russia, Pyatigorsk
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Bormpocsr noBeiieHus 3pPexTuBHOCTH
POTUBOTYOEPKYJIE3HON Tepaui OCTAIOTCS
OJIHUMHM U3 aKTyalbHbIX. IHTEpec k ucce-
JIOBAaHUIO OOYCIIOBJIEH BBICOKMM YPOBHEM
3aboneBaemMoctu TyOepkyne3oM B Kazax-
crane u Poccuiickoit @enepannu B HaCTOS-
iee BpeMsi, B TOM YHCJIe C TIPUOOPETEHHOM
JIEKapCTBEHHOM yCTOWYMBOCTHIO. OnHOMU
U3 TPUYUH, CIOCOOCTBYIOIIUX Pa3BUTHUIO
MpUOOpPETEHHON JIEKapCTBEHHOM YCTOWYH-
BOCTHU, SIBIISIETCSI HAPYIICHUE PEXKUMA WU
MPEPHIBAHKE MMAIIMEHTAMU JICUEHUS B CBSI3H
C BBICOKOM TOKCHYHOCTBIO MPOTHUBOTYOEp-
KYJIE3HBIX MPEIapaToB.

Leablo uccnenoBaHus sBIsIICS 0030p
JICKapCTBEHHBIX (POPM, HUCHOIB3YEMBIX B
HACTOSIIIIEE BPEMsI MPOTUBOTYOEPKYIE3HBIX
JIEKapCTBEHHBIX MPENAapaToB U IyTEH HX
COBEPILICHCTBOBAHMUSI.

Metoabl. MccnenoBanue  mpoBene-
HO Ha OCHOBAaHMM aHajW3a HAyYHOW Oa3bl
(eLIBRARY, PubMed, Cyberleninca), na-
teHTHOM (kzpatents), cmpaBounoit (Kiu-
dap, Peructp nekapcTBEHHBIX CPENCTB) U
TEXHUYECKOMN JTUTEPATYPHI.
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Interest to research in the development of
new formulations of antituberculosis drugs
due to the high incidence of tuberculosis in
the Republic of Kazakhstan and the Russian
Federation nowadays, including with ac-
quired drug resistance. The reason for the
development of acquired drug resistance is
to interrupt the treatment of patients is the
high toxicity of antituberculosis drugs. The
improving the efficiency of antituberculosis
therapy remains one of the most pressing.

The aim this study was to review the
dosage forms of antituberculosis drugs cur-
rently used and the ways to improve them.

Methods. The study was conducted on
the basis of scientific analysis (eLibrary da-
tabase, PubMed, Cyberleninca), patent (kz-
patents), reference (Klifar, Drugs register)

and technical literature.
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Pesyabrarsl. BbIsiBIEHO, YTO MPOTHUBO-
TyOepKyJIe3HbIE TPEnapaThl BBITYCKAIOTCS
B opme TabJIEeTOK, KaIlCyll, TPaHysl I Tie-
POPATLHOTO TIPUMEHEHHSI M MHBEKIIMOHHBIX
pacTtBopoB. OTMEUEHBI OCHOBHBIE TPEHMY-
IIECTBA M HEOCTATKU UCTIONB3YEMbBIX Mepo-
paJIbHBIX JIEKAPCTBEHHBIX (POPM: TaONETOK,
B TOM YHCJIE€ TOKPBITHIX OOOJOYKOM, IHC-
MEePrupyeMbIXx TalONIeToK, KOMOMHHUPOBAH-
HBIX TaOJETOK, Karcys, TpaHyj, CHPOIIOB,
cycnien3uii. Ilpocnexena HEOOXOIUMOCTH
pa3paboTKu ¥ BHEIPEHUS B MPAKTUKY JIET-
CKHUX JIGKAPCTBEHHBIX ()OPM IPOTUBOTYOEP-
KYJIE3HBIX IpenaparoB. Mmerorcs naHHBbIE,
KacaroIluecsi COBPEMEHHBIX HMCCIE0BAaHUN
B 00J1aCTH MCIOJIb30BaHUS MHIAJSIIMOHHBIX
JIEKapCTBEHHBIX (PopM Juis JieueHus: Tyoep-
Kyne3a. OTMeUeHa NepCIeKTUBA COBEPILICH-
cTBOBaHUs 3()(HEKTUBHOCTH HANPABICHHOTO
MHTIUOHHOTO BO3JECHCTBUS pa3IMYHbIX
MIPOTUBOTYOEPKYJIC3HBIX HMMMOOHMIN30BaH-
HBIX JIEKAPCTBEHHBIX MIPENapaToB B COCTABE
JUIIOCOM, HEOCOM, HAHOKAICyl, MHLEII,
MHKPO- ¥ HaHodacTUll. OnucaHa neperekTy-
Ba MCTIOJIb30BAHMUS PEKTAIbHBIX JIEKAPCTBEH-
HbIX (popM. OTMEUYEHBI JOCTOMHCTBA U HEJI0-
CTaTKU WHBEKIMOHHOTO CI0CO0a BBEICHHUS
npenaparoB B IPOTUBOTYOEPKYJIE3HOMU Tepa-
nur. OTMEYeH pocT MHTEpeca K MOJICKYIISp-
HOMY HMHKAIICYJIMPOBAHUIO JIEKapPCTBEHHbIX
MPEnaparoB ¢ IUKIOACKCTPHHAMH B CBS3U
C BO3MOXKHOCTBIO YBEJIMYEHHsI OMOIOCTYII-
HOCTH, CHIDKCHHEM BPEIHOTO BO3/ICHCTBHUS
Ha SKEIyJOYHO-KUIIEUHBIH TPAKT, BO3MOX-
HOCTBIO TIPOJIOHTAIIMH, HMCKIIOUCHHS B3au-
MOJIEHCTBHSI HECOBMECTUMBIX KOMIIOHEHTOB
B KOMOMHHMPOBAHHBIX Mpenaparax, 3aluToun
HECTaOMJIbHBIX BEILECTB.

3akiI0ueHHe: aHaIH3 TOKa3ajl BO3MOXK-
HOCTb COBEPLIEHCTBOBaHMsI IPOTUBOTYOEp-
KYJIE3HBIX JIEKQPCTBEHHBIX CPEJCTB 3a CUET
co3liaHus 0osee KOM(POPTHBIX I IpUeMa
B PAa3IMYHBIX YCIOBHSX JIEKAPCTBEHHBIX
GopM, HCHOIB30BAHUS HMMOOMIM30BAH-
HBIX MPOTHBOTYOEPKYJIE3HBIX MPENaparos,
YTO TO3BOJIIET JOOUTHCS CHMXKEHMS TOK-
CHUYHOCTH, TOBBIIIEHHS] OMOTOCTYITHOCTH U
IPOJIOHTUPOBAHHOTO IEUCTBUSI.

Results. It was revealed that the antitu-
berculosis drugs are available in the form
of tablets, capsules, granules for oral use
and injection solutions. The advantages and
disadvantages of oral dosage forms of anti-
tuberculosis drugs: tablets, capsules, gran-
ules, syrups, suspensions are described.
The importance of the development and
implementation in practice of pediatric
formulations of antituberculosis drugs is
mentioned. The state of current research
inhaled formulations for the treatment of
tuberculosis is described. The prospects of
directional inhalation exposure by immo-
bilization of antituberculosis drugs in lipo-
somes, niosomes, nanocapsules, micelles,
micro- and nanoparticles are mentioned.
The prospect of the rectal formulations use
is described. The increase in interest in the
molecular encapsulation of medicinal sub-
stances with cyclodextrins in connection
with the possibility of increasing the bio-
availability of active ingredients, reduce
the harmful effects on the gastrointestinal
tract, extension, elimination of interaction
of incompatible components in combina-
tion preparations, the protection of unsta-
ble substances is marked.

Conclusion: the analysis showed the
possibility of improving the antitubercu-
losis drugs by creating more comfortable
for the reception in the different condi-
tions of dosage forms, as well as the use
of antituberculosis drugs immobilization
for reducing toxicity, increasing bioavail-
ability and sustained action.
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KiroueBble cijioBa: npoTuBOTYyOEpKY-
JIe3HbIE JIEKAPCTBEHHbIE MIPETaparsl, JieKap-
CTBEHHBIE (POPMBI

Beenenue. B 90-e ronsl cHOBa Hayanach
snuAeMus TyOepKyse3a 1 B HacTosIIee Bpe-
Ms TyOepKyJe3 MpeCTaBIsIeT yrpo3y Hace-
JIEHUIO IUIAHEThl HE MEHbILE, YeM Jpyrue
uH(pEKIMOHHbIe 3a00eBanus. [lo maHHBIM
BcemupHoit opranuszauuu 3apaBOOXpaHe-
HUS )KepTBaMU 3TOM OOJIE3HU B MUPE €xKe-
TOAHO CTaHOBSATCA NMopsiaka 1,7 MUILITMOHOB
U €KETHEBHO YMHUPAIOT OKOJIO 5 ThICSY Ye-
JIOBEK.

TyOepkyne3 — 310 u3neunmoe 3aboseBa-
Hue. Ho, no nanueiM BO3, B HEKOTOPBIX paii-
OHAX MHpa y Ka)KJ0ro YETBEPTOI'0 YeJIOBEKa
¢ TyOepKyse30M pa3BUBaeTcs Takas (opma
3a00sieBaHUs, KOTOpasi HE MOAJIaeTCs CTaH-
JApTHOMY NPOAOJKUTEIBHOMY JICUEHUIO
IPOTUBOTYOEPKYJIE3HBIMU  Mpenaparamu
NIEPBOM JINHHM, T.€. JICKAPCTBEHHO-YCTOM-
yuBas ¢opma. B Hactosmee Bpems B Ka-
3axcrane u Poccuniickorn denepannu Takxke
HaOJII01aeTCs BBICOKHI YpOBEHb 3a00eBa-
€MOCTBIO TyOepKyJIe30M ¢ MPUOOPETEHHOM
JIEKQPCTBEHHOW yCTOMYMBOCTHIO. OIHOU
U3 TPUYUH, CIOCOOCTBYIOUIMX PA3BUTHUIO
NPUOOPETEHHOMN JIeKapCTBEHHOM yCTOWYH-
BOCTH, SBJIIETCA HApyLICHHE PEXUMA WIH
npepbIBaHUE MMAalMEHTAMU JICYEHHUS], B CBA3U
C BBICOKOM TOKCMYHOCTBIO MPOTHUBOTYOEp-
KyJIe3HbIX MpernaparoB. [loaTomy Bompocsl
noBbIIeHUsT 3(PHEKTUBHOCTH MNPOTHUBOTY-
OepKyJIe3HOW Tepanuu OCTAITCS OJAHUMHU
U3 aKkTyaJbHbIX [ 1-3].

Henabro uccrnenoBanus sBIsICS 0030p
JEKapCTBEHHBIX (OPM, HUCIOIB3YEMBIX B
HACTOsIIIee BpeMsl MPOTUBOTYOEPKYIIE3HBIX
JIEKapCTBEHHBIX IPENapaToB U MEPCHEKTHU-
BbI X COBEPILLIEHCTBOBAHUS.

Metonbl. HccnenoBanue  mposene-
HO Ha OCHOBAHMM aHaJM3a HAay4HOU Oa3bl
(Elibrary, PubMed, Cyberleninca), nmateHT-
Hoil (kzpatents), cipaBounoii (Knudap, Pe-
TUCTP JIEKAPCTBEHHBIX CPEJICTB) U TEXHUYE-
CKOM JINTEpPATypHI.
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In the 1990-s the tuberculosis (TB) ep-
idemic resumed and now tuberculosis is
a threat to the planet’s population not less
than any other infectious disease. Accord-
ing to the World Health Organization, there
are about 1.7 million victims of this disease
in the world every year, and about 5 thou-
sand people die every day.

Tuberculosis is a curable disease. Also,
according to the WHO, in some parts of the
world one in four people with tuberculosis
develops form of the disease that does not
respond to the standard long-term treatment
with the first line antituberculosis (anti-TB)
drugs. Currently, there is a high incidence of
acquired drug resistant tuberculosis in Ka-
zakhstan and in the Russian Federation as
well. One of the reasons that contribute to
the development of acquired drug resistance
1s an abnormality or interruption of the treat-
ment by patients, due to the high toxicity of
anti-TB drugs. Therefore, improvement of
the TB treatment efficiency remains one of
the most urgent issues [1-3].

The aim this study was to review the
dosage forms of antituberculosis drugs cur-
rently used and the ways to improve them.

Methods. The study was conducted on
the basis of scientific analysis (eLibrary da-
tabase, PubMed, Cyberleninca), patent (kz-
patents), reference (Klifar, Drugs register)
and technical literature.

Results. The need to use several drugs at
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Pesyabrarpl. Crneundukoid  JeueHUs
TyOepKyse3a SIBISIETCS HEOOXOAMMOCTb HC-
MOJIH30BAHUSI HECKOJBKUX JICKAPCTBEHHBIX
TpenaparoB OJHOBPEMEHHO, HAJTMUUE CICK-
Tpa MOOOYHBIX 3(PPEeKTOB y OONBIIMHCTBA
MIPOTUBOTYOEPKYIIC3HBIX TPEMAPATOB U JJTH-
TEJILHOCTH Kypca JieueHus. [loatomy adpdex-
TUBHOCTH U KOM()OPTHOCTH ITpHiEeMa BO MHO-
TOM ONpeeNnsieTcs JIeKapcTBEHHOU (hopMoit
MIPOTUBOTYOEPKYIIC3HBIX CPEICTB [4].

Kak mnokaszan aHanu3 mpoTuBOTYOEpKy-
JIE3HBIX MpernaparoB Mo AaHHbIM Peructpa
JICKapCTBEHHBIX TMpemaparoB u locymap-
ctBeHHoro peecrpa JIC P® (snekTpoHHas
Bepcusl), Ha HACTOSIIIMI MOMEHT OHH TIPE/I-

CTaBIICHBI CIIEAYIONIUMH JICKAPCTBEHHBIMU
dbopmamu (tabm. 1) [5, 6].

the same time, the availability of the spec-
trum of side effects of most anti-TB drugs
and the duration of treatment are the spec-
ificity of treatment of tuberculosis. There-
fore, the efficiency and convenience of drug
administration is largely determined by a
dosage form of anti-TB drugs [4].

The analysis of anti-TB drugs revealed
in accordance with data of the Drug Regis-
ter and the State Drug Register of the Rus-
sian Federation (electronic version), now
they are represented in the following dos-
age forms (Table 1) [5, 6].

Taonuua 1 — IllpomusomyodepKynesnvle 1eKapcmeeHHble NPEnapant vl
Table 1 — Antituberculous drugs dosage forms

Tabnemru / Tablets

Monokomnonenmuule / Monocomponent
(M30HMA3M, ATAMOYTOJN, MHUPA3UHAMUI,
npotuonamun) / (isoniazid, ethambutol,
pyrazinamide, protionamid)

Kombunuposannwvie / Combined

(mpory6aTam, mnporyOmupa, (TH30aKTUB, (TH30-
nupam B6) / (Protubetam, protubpira, phtizoaktiv,
phtizopyramum B6)

6 m.y. mabremxu, nokpvimeie ooonoukot / including film-coated tablets

Monoxomnonenmmuvie / Monocomponent
(mupasuHaMus, MIPOTHOHAMUI,
ITACK, odmnokcanun) / (pyrazinamide,
protionamid, paraaminosalycylic acid,
ofloxacin)

Kombunuposannwvie / Combined

(u30Mack, 303U KOMII, H30KOMO, KOMOUTYO, TaciIoH-
BUTA, JIOMEKOMO, IIPOTHOKOMO, POTYOyTHH, MPOTYO-
BUTa, NPOTYyO-JIoMe, MPOTYy0-2, mpoTy6-3, mpoTyd-4,
npoTy0-5) / (isopask, isosid comp, isocomb, combitub,
laslonvita, lomecomb, protiocomb, protubutin,
protubvita, protub-lome, protub-2, protub-3, protub-4,
protub-5)

Kancynwot / Capsules

Monokomnonenmuule / Monocomponent
(pudammuiun) / (rifampicin)

Kombunuposannwvie / Combined
(TepU3UAOH TUTIOC, TEPU3UAOHHTIUPUIOKCHH-MaK) /
(terizidone+, terizidone+pyridoxine-Mak)

I panynel (cpanynsi, nOKpvimule KUULEUHOPACMEOPUMOL 000104KO1L) /
Granules (enteric-coated pellets)

Monokomnonenmuule / Monocomponent
MAK-ITAC / MAC-PAS

Kombunuposannvie / Combined
MAK-ITAC mmtoc / MAC-PAS PLUS
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Hnvexyuonnvie pacmeopwi / Injection solutions

PacTBOpbI B ammynax (111 HHb-
exyuy, 01 GHYMPUMbIULEY-
HO020/ BHYMPUBEHHO20 B6ede-
nus) / Ampouled solutions (for
injection, for intramuscular/

Pacmeopvr 60 ¢pnaxonax /
Solutions in bottles

(mackoHart, o(oKcaluH, JIeBO-
diokcanuH, KanmpeoMHIINH, ma-
ckoHar) / (pasconat, ofloxacin,

Jluogpunuzam/nopowiox 0
NPU2OMOBIEHUsL  PACBOPA
014 uHvekyuu/unghysui / Ly-
ophilisate / powder for pre-
paring a solution for injec-

levofloxacin,
pasconat)

intravenous administration/ for
injections)

(m3onmazun 10%, kaHamuImHa
cynedar 5%) / (isoniazid 10%,
kanamycin sulphate 5%)

tions / infusions
(pudaMnuuH, CTPENTOMHU-
IIH, KaHAMHLIUH, XUKCO3HUI)
/ (rifampicin, streptomycin,
kanamycin, hixozide)

capreomycin,

PactBops! B amnynax myist uHransmuii / Ampouled solutions for inhalations
n3onuasuyg 10% / isoniazid 10%

Kak BuaHOo n3 tabmuusl 1, mpoTUBOTY-
OepKyJie3HbIe TIperaparbl BBITYCKAIOTCS B
¢dbopme TabNeTOK, Karcy, rpanyi s epo-
paTbHOTO TMPUMEHEHHS U WHBEKIIMOHHBIX
pacTBOpOB.

[epopainbHblii criocod, Kak MpaBuilo, HaK-
Oosee ynoOHbIN 1, OOBIYHO, CaMblid Oe30mac-
HBI 1 HaMMEHee Toporoii. TeM He meHee, ero
HeJI0CTaTKaM# epOPaTIbHOTO CIIOco0a MOTyT
CUUTAThCSA 3aJIEpKKa Havasa IeHCTBUS U IIPO-
sBiIeHHE 3(PeKTa NePBUYHOTO TPOXOKICHUS
yepe3 rneueHb. B psije ciaydaeB orMevaeTcs 3a-
MEJJICHHOE BCachIBaHKE, 00YCIIOBJICHHOE (H-
3UKO-XUMHUYECKUMH CBOMCTBAMHU IPETIapaToB
U BIUSIHUEM COJEPKHMOIO KETyIOUYHO-KH-
LIEYHOIO TPaKTa, a TaKKEe PSIOM JAPYTHX
¢axropoB. B wactHOCTH, aHTaIM B, 0COOCH-
HO QIIOMUHHUH CcoAepiKalllie, yMEHBIIAIOT
BCaChIBaHWE M30HMA3UIA 1 dTamOyTona. [1pu
npueMe STHOHAMU/IA B TEPAieBTUYECKUX J10-
3aX OTMEYAKOTCS 3HAYMTENIbHBIE KOJIEOaHUs
€ro KOHIIEHTpAllU! B KPOBH, YTO 00YyCIIOBIIE-
HO pa3IM4YHbIM COCTOSIHUEM CEKPETOPHOU U
MOTOpPHON (DYHKIIMH KHIIEYHUKA, CTETICHBIO
€ro HaIOJHEHUS NUILEBBIMA MacCaMH U T.1I.
CornyTCTBYIOLIMI PUEM KUPHOM MUILN yBE-
nnuuBaet crenens adcopouuu [TACK [6, 7).

ACCOPTHUMEHT MPOTHBOTYOEPKYIIE3HBIX
NpEnaparoB Ha PETHOHANBHBIX (DapMpBIHKAX,
[0 JJAHHBIM MAapKETHHIOBBIX HCCJIEI0BaHUM,
BKJTIOYAET ITPEUMYILIECTBEHHO TBEP/IbIE JIeKap-
CTBeHHbIE (POpPMBI (TaONETKH, KarCysbl) — JI0
75%. TabneTrpoBaHHbIE JIEKAPCTBEHHBIE (HOP-
MBI SIBIISIFOTCSL O0JIee MPEeAOYTUTETHHBIME (T10
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As seen from the table 1, anti-TB drugs
are produced in the form of tablets, cap-
sules, granules for oral use and injection
solutions.

The oral way is usually the most con-
venient, and usually the safest and least
expensive. Nevertheless, disadvantages of
oral way are delayed onset of action and de-
velopment of first pass effect via the liver.
Furthermore, delayed absorption in some
cases is noted due to the physicochemical
properties of drugs, and the influence of
the contents of the gastrointestinal tract as
well as other factors. In particular, antacids,
particularly containing aluminum, reduce
the absorption of isoniazid and ethambutol.
When receiving therapeutic doses of ethio-
namide, significant variations are marked in
the blood concentration, which are caused
by a different condition of secretory and
motor function of the intestine, its degree
of filling of edible mass, etc. Concomitant
intake of fatty foods increases the degree of
absorption of p-aminosalicylic acid [6, 7].

The range of anti-TB drugs in the re-
gional pharmaceutical markets, according
to market researches, includes mainly solid

dosage forms (tablets, capsules) up to 75%.
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JTAHHBIM JIMTEPATypbl OHU COCTaBISIOT 96,2%
MPENIOYTEHNI PECTIOHICHTOB) B CBSI3U C JIJIU-
TEJIbHOCTBIO NIPUEMA JAHHOW TPyNIIbI JIEKap-
CTBEHHBIX CPEJICTB [8, 9].

Cpenu TabneTupoBaHHBIX (POPM CiIeTyeT
BBIJIENTUTh TaOJIETKU, MOKPBITHIE MJIEHOYHOU
000704K0oi. OCHOBHBIE WENH TOKPBITUS
000JI0YKOIl — MAacKUpOBKa crienuduyecko-
rO BKyCa HEKOTOPBIX IMpENnapaToB, a TaKkKe
CHWIKEHHE YacTOThl MOOOYHBIX 3((PEKTOB.
Hcnonb3oBanue, HanpuMep, TabIETOK ITH-
OoHaMH/la Oe3 TMOKPBITHS TPAKTUYECKU B
90% ciyuasx NpuBOAUT K IUCTIETICUYECKUM
sBIeHUsIM. B Toxxe Bpems npuem TabiaeTok
STHOHAMH/IA, TOKPBITHIX O000JIOUKOW, MO
JAHHBIM JIUTEPATypPbl, TO3BOJIIET CHU3ZUTH
YacTOTY JUCHENCUYECKUX PaCCTPOUCTB U
o0ecrneynTh JUIMTENIbHO COXPaHSIOIIUNACS
ypOBEHb IIpenapara B KposH [4, 10].

Henocrarkom  TabneTok, MOKPBITHIX
MJICHOYHOM 000JIOUKON (MPOTHOHAMUL), HE
UMEIOIUX, KaK MPaBWio, JUHUU pa3iioMa,
SBIIIETCS HEBO3MOXKHOCTH POBHO pasje-
JUTH TaOJIETKM Ha YacTH, 4YTO ObIBaeT He-
00XOMMO TIPH WX UCIOIH30BAHUU B IEIAH-
aTpUYECKON MpPaKTHKE, U 4YTO, B KOHEUHOM
UTOre MOYKET MPUBECTU K HETOYHOCTH J10-
3upoBaHus [4].

Taxxe HEBO3MOXKHOCTbH 0OecreueHus
TOYHOCTH JIO3UPOBAHMS TMPU HCMOJIb30Ba-
HUU MPENapaToB sl B3pOCIbIX B NIEIUATPU-
YEeCKOM MpaKTUKe OTMeYaeTcs M i TaKou
JIEKapCTBEHHON (OPMBI TPOTHUBOTYOEpPKY-
JIe3HBIX CPEACTB KakK Karcynbl (Harpumep,
LUKJIOCEPHUH, BBIITYCKAEMBII TOJIBKO B J103U-
POBKE JIJ1s1 B3pOCIBIX) [4].

CH0KHOCTH € TOYHOCTBIO JI03UPOBAHUS
OTMEYAIOTCS U JJI IPOTUBOTYOEPKYIE3HBIX
CpPEACTB B IpaHyiax. B Toxe BpeMs y 3Tou
(OpMBI HMMEIOTCSI TPEUMYIIECTBA, CPEAU
KOTOPBIX CJIEYET BBIJEIUTH BO3MOXHOCTb
JOCTHKEHUS IPOJIOHTUPOBAHHOTO A dekTa
[4, 11].

[ToBbiennto 3pPEeKTUBHOCTH JIeUEHUS
CHOCOOCTBYET HCIOJb30BAHUE KOMOWHU-
POBaHHBIX TaOJETUPOBAHHBIX MPOTHBOTY-
OEpKyNe3HbIX MpenaparoB, OCOOCHHO Ha
amMOyJTaTOPHOM dTare JIeYeHUs — MaIUeHT

Tablet dosage forms are preferable (accord-
ing to the literature, they are 96.2% of the
respondents preferences) in connection with
the duration of administration of this group
of drugs [8, 9].

Among tablet forms it is necessary to
allocate film-coated tablets. The main pur-
pose of coating is the masking of the specif-
ic taste of certain drugs, and reduction of the
incidence of side effects. For example, the
use of ethionamide tablets without coating
results in dyspepsia in almost 90% of cases.
At the same time the intake of ethionamide
coated tablets, according to the literature,
helps to reduce the frequency of dyspeptic
disorders and provides long-lasting blood
levels of the drug [4, 10].

A disadvantage of film-coated tablets
(protionamid), which are usually without a
score line, is the inability to evenly divide
a tablet into parts, when it is necessary to
use them in pediatric practice, and that can
ultimately lead to dosing inaccuracies [4].

Also, the inability to ensure dosing accu-
racy when using drugs for adults and pedi-
atric patients is observed for such a dosage
form of anti-TB drugs as capsules (eg. cy-
closerine, only dosage for adults are manu-
factured abroad) [4].

Difficulties with dosing accuracy are
marked for anti-TB drugs in pellets. At the
same time this form has advantages, among
which we should highlight the possibility of
a prolonged effect achieving [4, 11].

The use of combined tablet anti-TB
drugs, especially in the outpatient stage of
treatment promotes the improvement of ef-
ficiency of treatment: a patient takes a small-
er amount of finished dosage forms, includ-
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NPUHUMAET MEHbBIIEE KOJIUYECTBO IOTO-
BbIX JICKAPCTBEHHBIX (POPM, B TOM YHUCIE
32 CYET CHUHEPruM JECHCTBYIOLIMX BELIECTB
U TOJIy4aeT Mpenaparbl B palMOHAIbHOU
koMOuHanuu. BeemupHsiii coro3 o 6oproe
c TyOepkysne3oM U 3a00JieBaHUSIMU Opra-
HOB JIbIXaHMs B CBOMX PEKOMEHJIALMSX IO
XUMHOTEpAUU CYUTAET IIeJIecO00pa3HbIM
UCTIONIb30BaHNE KOMOHMHAIMI MpernapaToB B
(UKCUPOBAHHBIX [103aX, MOCKOJIbKY TaKOW
HOAXOJ] UCKJIFOYAET MOHOTEPAIIUIO U HETOY-
HOCThb J103UpoBaHusd. KoMOMHHpOBaHHBIE
POTUBOTYOEPKYJIE3HBIE MTPEnapaThl yI1oOHbI
111 OOJIBHBIX, a TAK)Ke MEAULIMHCKOIO Iep-
COHAJIa M CUUTAIOTCSA HAJIeKHBIM CIIOCOOOM
IPOBEJCHUSI KOHTPOJIMPYEMOH  TEparuH.
A BO3MOXHOCTb MPEJOTBPALLEHUS JeKap-
CTBEHHON YCTOMUYMBOCTH IpPU NMPUMEHEHUU
Teparnyuyu KOMOMHUPOBAHHBIMU TIpETIapaTaMu
OTMEYAeTCs KaK UX IIaBHOE MPEUMYILECTBO
[7,12, 13].

B Buzme koMOMHUpPOBaHHBIX TaOIETOK
BBIITYCKAIOTCSI COOCTBEHHO MPOTUBOTYOEp-
KyJI€3HbIE ITPENaparsl, a TAaKKe KOMOMHALIUN
COJEpKAlMX HW30HUA3M]l JIEKApCTBEHHBIX
CPEICTB C BATAMMHOM B6 (MUPHUIOKCUHOM).
[IpomomxuTenbHbIA PUEM OONBIIOTO KO-
JMYECTBA NPOTUBOTYOEPKYJIE3HBIX Ipena-
paTroB 4acTo MPUBOJIUT K OTKa3y MalMEH-
TOB OT JICUEHHUS UM HAPYLICHUIO PEXUMOB
npHeMa H3-3a COIYTCTBYIOIIMX HEXKea-
TEJIbHBIX TOKCHYECKUX peakuui (B yacT-
HOCTH, M30HUA3MJIA), YTO SIBISETCS OJHOU
U3 MPUYMH Pa3BUTHUS MHOXXECTBEHHOM Jie-
KapCTBEHHOU ycToitunBocTu. KomOuHammm
U30HMA3MJla ¢ BUTaMUHOM B6 ucnonb3yior
JUUIS CHFDKEHUSI €70 TOKCUYHOCTH [6].

K HenocTarkam KOMOMHMPOBAHHBIX Ipe-
MapaToB OTHOCAT KECTKO (PUKCHUPOBAHHBIC
JI03bl, HE TO3BOJISIONINE MPH HEOOXOIUMO-
CTM MEHSTh KOHILIEHTPALMIO, HECHUHXPOH-
HOCTh HacTyImjieHus: 3(ddexra, HEBO3MOXK-
HOCTb Pa3HOHAIPABIEHHOTO COYETaHMS C
nuieil. Kpome Toro, ciemyer oTMeTHTh
OIpeJIeICHHbIE TPYAHOCTH MPU pa3paboTke
TEXHOJIOTUHU: o0ecredyeHre OUOA0CTYIHO-
CTH BCEX KOMIIOHEHTOB KOMIIO3MIIMH, 00e-
CIIEYEHHE COYETaHHUs BCEX KOMIIOHEHTOB B
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ing due to the synergy of active ingredients,
and gets drugs in a rational combination.
International Union Against Tuberculo-
sis and Lung Diseases in its recommenda-
tions on chemotherapy deems it expedient
to use combinations of drugs in fixed dos-
es, because this approach eliminates the
monotherapy and dosing inaccuracies. The
combined anti-TB drugs are convenient for
patients and medical staff and they are con-
sidered a reliable method of controlled ther-
apy. And the opportunity to prevent drug re-
sistance when used combined therapy drugs
is noted as their greatest advantage [7, 12,
13].

In fact anti-TB drugs, as well as combi-
nations, containing isoniazid with vitamin
B, (pyridoxine) are produced in the form
of combined tablets. Long intake of a large
number of anti-TB drugs often leads to a
refusal of patients from treatment or viola-
tions of intake conditions due to concomi-
tant adverse toxic reactions (eg, isoniazid),
which are one of the causes of multidrug
resistance. Isoniazid combinations with vi-
tamin B, are used to reduce its toxicity [6].

Disadvantages of combined preparations
include rigidly fixed doses, which are not
capable of changing a concentration if nec-
essary, the asynchrony of onset of effect, the
inability to multi-directional combination
with food. Furthermore, it should be noted
certain difficulties in the development of
technology: the provision of bioavailability
of all the components of the composition,
the provision of a combination of all the
components in the combined tablets, certain
features of the technology caused by the
need of selection of suitable conditions of
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KOMOMHHMPOBAHHBIX Ta0JETKaX, HEKOTOpHIC
0COOEHHOCTH TEXHOJIOTHH, BHI3BAHHBIC HE-
00XOIMMOCTBIO TIOA0Opa MPUEMIIEMBIX YyC-
JOBUI TaONETHPOBAHHS UISI BCEX KOMIIO-
HeHToB [13, 14].

[TosToMy akTyanpHOM oOcCTaeTcs pas-
paboTka TaONETOK, JMIIEHHBIX 3THX He-
JIOCTAaTKOB, HAampuUMeEp, OPOAMCIIEPCHBIX
(mucnieprupyembix, GopMa «comrTady).
OpoaucniepcHble TaOIETKH — 3TO TaOJETKH
WM TIOPUCThIE Macchl B (hopMe TabIeTOK,
pacmagaronecs: Wi  PaCTBOPSIONIMECS
B IMOJIOCTH pTa B T€UCHHE MEHEe 3 MUHYT
6e3 npuema Bojbl. VX mpeumyiecTBa 3a-
KIIIOYAIOTCS B CIIEAYIOUIEM: YBEINYCHHE
azcopOLMM  JIEKApCTBEHHOTO TMpernapara,
MUHHMM3AIHS TIEPBOTO ATAra BCAChIBAHMUS,
MOBBIIICHUE O€30MaCHOCTU U 3PHEKTUBHO-
CTH Hapsily C BO3MOKHOCTBIO IJTUTEIHHOTO
XpaHeHus Onarogaps TBepAoOH TabIeTHpO-
BaHHOU (opme.

Kpome TOro, ormeuaercss psii npeumy-
IIECTB  HUCIONB30BAaHHSA  JTUCTICPTUPYEMBIX
TaOJIETOK HEMOCPEICTBEHHO ISl TMallMeHTa:
TaOJIeTKH JIerye mioTarb, He TpeOyeTcs 3aru-
BaTh BOJIOM, T.€. BOBMOXKEH MpHeM 0e3 BOIbI B
Jr000M MecTe, B 1r000e BpeMs. Bee ato paer
BO3MOYKHOCTh MX HAa3HAYEHUS JIETAM, JHOISIM
TIOKMJIOTO BO3pACTa, a TAKKe JPYTUM TPyII-
1aM MalMeHTOB, UCTILITHIBAIOLINX TPYIHOCTH
C TPAMIMOHHBIM TIEPOPATBHBIM TPUEMOM
JICKapCTBEHHBIX Tpenaparos [15, 16].

B nocnegnee Bpems nucneprupyembie
TabJIETKU pacCMaTPUBAIOTCS KaK ajbTepHa-
THUBa CYCICH3USIM, CHUPOIaM U TPaJHIIMOH-
HBIM TaOJjeTKaM ISl TOBBIIICHUS 3 deK-
TUBHOCTH aHTHOAKTEPUAILHON Tepamnuu, B
yacTHOCTH TyOepkyne3a. OCOOEHHOCTHIO
TUCTIEPTUPYEMBIX TAOJIETOK TAKXKE SBISCT-
Csl BKIIIOUCHHE JIEHCTBYIOIIETO BEIECTBA B
MHUKPOYACTHUIIBI, YTO 3AIIMIIAET €r0 OT He-
OIaronpUsITHOrO BO3JEHCTBUSI KUCIION cpe-
IBI Keyaka ¥ (EepMEHTOB. A Y4acTUYHOE
BCaChIBaHUE IPENapaToB U3 AHUCIEpPrupye-
MBIX Ta0JIETOK B TIOJIOCTH pPTa MO3BOJSET B
OTIpe/IeNIeHHOM cTereHn n30exars dgdexra
«TEPBUYHOTO» MPOXOKIEHUS Tpernapara
yepe3 rnedyeHb. JlekapcTBeHHBbIE Tpernapa-

tableting for all components [13, 14].

Therefore, the actual problem remains the
development of the tablets which are free
from these disadvantages, for example, oro-
dispersible (dispersible, “soljutab” form).
Orodispersible tablets are tablets or porous
mass in the form of tablets, disintegrating
or dissolving in the mouth in less than three
minutes without taking water. Their advan-
tages are as follows: the increase of drug
absorption, minimization of the first stage
of absorption, the increase of safety and ef-
ficiency, along with the possibility of long-
term storage due to solid tablet form.

Furthermore, there are a number of ad-
vantages of using the dispersible tablets di-
rectly to the patient: the tablets are easier to
swallow, it is not necessary to drink water,
1.e. they can be taken without water at any
place at any time. All this offers the possi-
bility to use them for children, the elderly
and other groups of patients who have diffi-
culty with conventional oral administration
of drugs [15, 16]. ]

Recently dispersible tablets are consid-
ered as an alternative to suspensions, syrups
and conventional tablets to enhance the ef-
fectiveness of antibiotic therapy, particular-
ly tuberculosis. A feature of the dispersible
tablets is the incorporation as active sub-
stance in microparticles to protect it from
adverse effects of the acidic environment
of the stomach and enzymes. A partial ab-
sorption of drugs from the dispersible tab-
lets in the mouth makes it possible on some
extent to avoid the effect of “primary” drug
passing through liver. Drugs in this form
also possess additional advantages in low
incidence of microbial resistance to them,
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THI B Takol (hopme 00IamaroT M JOMOTHH-
TEJIbHBIMH IIPEUMYIIECTBAMH B OTHOLICHUU
HU3KOW 4aCTOThI Pa3BUTHA K HUM YCTOMYH-
BOCTH MHUKPOOPTaHU3MOB, T.K. XapaKTepH-
3YIOTCS YIy4IIEHHBIMU (hapMaKOKHHETHYE-
CKUMH CcBoMcTBamu [16].

Ha 6aze ®K «Pomar» (Pecrybnuka Ka-
3aXCTaH) MPOBOJSATCS UCCIIEIOBAHUS 10 pa3-
paboTKe UCTIEPTHPYEMBIX B TIOJIOCTH PTa
TabJIETOK MPOTUBOTYOEPKYJIE3HBIX JIeKap-
CTBEHHBIX ITPENaparoB (M30HUA3U A, pudam-
NHIKHA, 3TaMOyToNa, upasuHaMuaa). [lpu
NPOBEJICHUN JOKIMHUYECKOTO HCCIIEI0BA-
HUsI 0E30MaCHOCTH JIEKapCTBEHHBIX Iperna-
paroB DtamOyToi-/1, I3onunazun-/l (Tabner-
KU, TUCTIEPTHPYEMbIE B TOJIOCTH PTa) ObLIN
JI0Ka3aHbl MX OTJIMYUTENbHBIC MPEeUMYyIlle-
CTBa: MUHHMHU3AIUS TIEPBOTO 3Tala BCACHI-
BaHMS 3a CYET PACTBOPEHMUSI JIEKAPCTBEHHOTO
BEILIECTBA B TMOJIOCTU pTa U aacOpOIMH U3
CIIFOHBI, YBEJIMUYEHUE CKOPOCTH aJCOPOLMH,
MOBBIIIEHHE OOIIeH OMONOCTYNMHOCTH, TO-
BBIIIICHUE 0€30MacHOCTH U 3(PPEKTUBHOCTH
[17, 18].

Onenka KIMHUYECKOH 3()()EKTUBHOCTH
npenapara M3onuazun-Jl u 3rambyrona-/l,
B HanmoHnansHOM 1ieHTpe npobiem TyOep-
kyne3a (Pecnybnuka Ka3zaxcran), nokaszana
11eJ1IeCO00Pa3HOCTh MCIOIb30BAHUS Iperna-
paToB B KOMIUIEKCHON Tepamuy BIEpPBbIC
BBISIBIEHHOTO TyOepkyne3a Jerkux. Ilo
JAHHBIM KIMHUYECKHX HWCCIECOBAHNN, B
pesynbTare ucnoib3oBaHus M3onuasua-/l
u Oram0OyToa-/{ B popme nucneprupyeMbix
TabJIETOK, TIOCTUTAeTCs BBIPAKEHHBIN Tepa-
NEeBTHUYECKUN dPPEKT: NCUE3HOBEHNE CHM-
NTOMOB MHTOKCUKAI[MM, KOHBEPCHUS Ma3Ka,
XOpoIasi MepeHOCUMOCTh M TOJIOKHUTEIb-
Hasi pEHTTeHOJIOTMYecKasl AMHaMUKa B BUJIE
paccacbIBaHHsI MHQWIBTPAIIUN U YIIJIOTHE-
HUSI 04aroB, YMEHBIICHUS B pa3Mepax Je-
CTPYKTUBHBIX U3MeHEeHM [19].

OnHolt M3 aNbTepHATHBHBIX MEpopalib-
HBIX JICKAPCTBEHHBIX (DOpM SIBISIOTCS Tie-
popajibHbIE KUAKHE (OpMBI — CUPOIIBI, pac-
TBOPBl M CYCHECH3WU. JTU JIEKAPCTBCHHBIC
dbopMbI obecreunBarOT 60s1ee KOMGOPTHBIMA
TIpreM, YeM TPAJUIMOHHBIC TaOIeTHPOBaH-
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because they are characterized improved
pharmacokinetic properties [16].

Researches on the development of oral
dispersible tablets of anti-TB drugs (isonia-
zid, rifampicin, ethambutol, pyrazinamide)
are carried out in PhC “Romat” (Kazakh-
stan). During the pre-clinical safety studies
of drugs Ethambutol-D, Isoniazid-D (orally
disintegrating tablet), their distinctive ad-
vantages were proved: minimization of the
first stage of absorption due to dissolution
of the drug in the mouth and the adsorption
from the saliva, the increase of the adsorp-
tion rate, the rise of the total bioavailabili-
ty, the improvement of safety and efficacy
[17, 18].

Evaluation of the clinical efficacy of the
drug Isoniazid-D and Ethambutol-D in the
National Center for Tuberculosis Problems
(Republic of Kazakhstan) showed the fea-
sibility of using drugs in the treatment of
newly diagnosed pulmonary tuberculosis
[3]. According to data of clinical studies,
when Isoniazid-D and Ethambutol-D in the
form of dispersible tablets are used, a prom-
inent therapeutic effect happens: the disap-
pearance of symptoms of intoxication, the
conversion of smear, good tolerability and a
positive X-ray dynamics in the form of re-
sorption of infiltration and sealing lesions,
the decrease of destructive changes in size
[19].

One of alternative oral dosage forms
are oral liquid forms: syrups, solutions and
suspensions. These dosage forms provide a
more comfortable administration than con-
ventional tablet forms, they possess greater
bioavailability, corrected taste [20, 21]. As
an example, isoniazid syrup 100mg / Sml,
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Hble, 00nanaT OOoJbIIel OHOAOCTYITHO-
CThI0, KOpPUTUPOBAHHBIM BKycoMm [20,21]. B
KauecTBE TPUMEpPa MOXKHO MTPUBECTH CHPOIT
n3oHnazuaa 100mr/5mi1, KOTOpBIN BhIMyCKa-
eTcs Ha YKpauHe W MOCTABISCTCS B CTPaHBI
CHI' (AzepOaiimxkan, I'pysus, Kazaxcran,
V36ekucran, Mongosa u ap.). Ilo 3asmie-
HUIO TIPOM3BOJIMUTENS HCIIOIB30BAaHUE H30-
HUa3uIa B (hopme cuporma MoKa3aHO JCTSIM,
a TaKke OOJIbHBIM TYOEPKYJIE€30M B3POCIIBIM,
C CONYTCTBYIOIICH TIaTONIOTHEH CUCTEMBI
nUIIeBapeHns (TacTPHT, S3BEHHAsT OOJE3Hb
XKelyaka ¥ T.J.). brarogapss TouHOCTH J10-
3UPOBaHUs, MEHBIIEMY pa3ApakaroIeMy
JIEMCTBUIO HA OpTraHbl MMUIIEBAPEHUS, a TaK-
e IPUATHOMY BKYCY U 3aIiaxy, UCTIOJIb30Ba-
HUE U30HHMAa3K 1a B hopMe CUpoTa MO3BOISIET
y1o0HO 1 6€30IacHO MPOBOAMTH MPOQHIaK-
TUKY | JIeueHue Tyoepkynesa [22].

B kauectBe eme o1HOTO mpuMepa KHI-
KHUX JIEKapCTBEHHBIX (HOpPM MPOTHUBOTYOEp-
KyJIC3HBIX MPENapaTroB MOXKHO OTMETHUTh
CYCIIEH3UI0 MOKCHU(IIOKCAllMHA, PUTOTaB-
JUBAEMYIO SKCTEMITOPAIbHO, YTO TIO3BOJIS-
€T UCTOJIb30BaTh 00Jiee TOUHYIO TO3UPOBKY
W JIaBaTh JIEKAPCTBO JETsAM. TeM He MeHee,
OTMEYaeTcsi, YTO MPUTOTOBIIEHUE 3TOM (op-
MBI TPEOYET ONpeIeICHHOTO YPOBHsI 00y4e-
HUS U pecypcoB (BOAa OYHUIIEHHAS, KOTOPOM
MOKET He OBITh B CBOOOTHOM JIOCTYTIE).

[IpuroraBnuBaemas  3KCTEMIIOPAIBHO
CyCIeH3usl BCE JKe sBisgeTcs (HopMmoid, aa-
JIeKOH OT Hjieasa, MIo3TOMY NMPUBETCTBYETCS
MIPOU3BOJICTBO MPOMBITINIEHHBIX (HOPM, Kak
Hanpumep, Bbimyckaemas B CIIIA mneaua-
Tpuueckas (opma — pacTBop JieBOGIIOKCa-
[[UHA JJIs IEPOPAIbHOTO NMPUMEHEHHUs, 25
mr/mi [4].

Bropoit mo wactore HCMIONB30BAHUS
CHoco0 — MapeHTepaTbHBIA, UMEET CaMYIO
BBICOKYIO OHMOJOCTYIMHOCTh M HUCKIIOYAET
3¢ (deKT MepBUYHOIO MPOXOKIEHUST Yepes
NeUYeHb W BO3JCHCTBUE (HAKTOPOB KEIy-
JIOYHO-KUIIEYHOTO TpakTa. Kpome Toro,
JaHHBIA CcHOoco0 oOecreuynBaeT KOHTPOIb
(haKkTHYECKOI JO3BI BBOIUMBIX IIPEIIapaToB.
OpHako mapeHTepalbHOE BBEJIEHHUE YacTO
BOCIIPUHUMAETCSI KaK OOJE3HEHHBIA CIIO-

which is produced in Ukraine and export-
ed to the CIS countries (Azerbaijan, Geor-
gia, Kazakhstan, Uzbekistan, Moldova and
others.). According to the manufacturer, the
use of isoniazid in the form of a syrup is in-
dicated for children as well as adults, suffer-
ing from TB, with concomitant diseases of
the digestive system (gastritis, gastric ulcer,
etc.). Due to the accuracy of dosing, less
irritating effect on the digestive organs, as
well as a pleasant taste and smell, the use of
isoniazid in the form of a syrup let you carry
out prevention and treatment of tuberculosis
conveniently and safely [22].

As another example of liquid forms of
anti-TB drugs it can be noted a suspension
of moxifloxacin, prepared extemporaneous-
ly, which makes it possible to use a more ac-
curate dosing and give the drug to children.
However, it is noted that the preparation of
this form requires a certain level of learning
and resources (purified water), which may
be absent in many countries and regions.

Extemporaneously prepared suspension
1s still a form far from an ideal one, there-
fore the production of industrial forms such
as a pediatric form - oral solution of Levo-
floxacin, 25mg / mL, produced in the US, is
encouraged [4].

The second frequent way of the adminis-
tration is a parenteral one, it has the highest
bioavailability and eliminates the first pass
effect through the liver and exposures of the
factors of the gastrointestinal tract. Further-
more, this way provides a control of the ac-
tual dose of administered drugs. However,
parenteral administration is often perceived
as a painful way of administration, which
is aggravated by the fact that the course of
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co0 BBEJIEHUSI, UTO YCYTyOIseTCsl TEM, UTO
Kypc Tepamuud MPOTUBOTYOEPKYJIE3HBIMHU
npernaparamMu JuTeNeH (1o 6 mec.), 3To
BBI3BIBAET AUCKOMQOPT Yy MAIMEHTa, a TaK-
e JIOMOJIHUTEIBHO TpeOyeT MPUCYTCTBUS
MEIUIIMHCKUX paOOTHUKOB [7, 23].

JIJist TaKuX IPOTUBOTYOEPKYIIE3HBIX TIpe-
naparoB Kak HW30HMA3UJ, pHUDAMITUIUH,
ITACK, MHBEKIIMOHHEIN CIIOCOO SBIISICTCS
aJpTepHATUBOM IepopasibHOMy. Ho, Hampu-
Mep, aMUKaIllH, KaK U Jpyrue aHTHOUOTH-
KH-aMUHOTJIMKO3H/IbI, HE TIPUMEHSETCS Tie-
pOpAJIbHO, T.K. Ipenaparbl HE BCAChIBAIOTCS
U3 JKEITYI0YHO-KUIIEYHOTO TpaKTa. AMHKa-
[IUH TIPOU3BOJUTCS KaK B (hopMe MOPOIIKA
JUISL UHbEKIUH, TaK U pacTBOpa JIsl UHbEK-
ui, mocneanee 6oaee KOMPOPTHO, T.K. HE
TpedyeTcs pacTBOpEHHE MopoIka [4].

Eue onqnuM U3 crnocodoB BBEIEHUS MPO-
TUBOTYOEPKYJIE3HBIX JIEKAPCTBEHHBIX Ipe-
MapaToB, MPAKTUYECKU HE HCIOIb3YEMBIM,
HO BEChbMa MEPCIEKTUBHBIM, ABIISETCS PEK-
TaJIbHBIN croco0 BBeneHUS. OH MO3BONISET
OCYIIECTBIISATh TEPANTUIO TPU 3aTPYTHEHHBIX
Cllyyasx, KoTja nepopajbHOE MPUMEHEHUE
POTUBOTYOEPKYJIE3HBIX  JIEKAPCTBEHHBIX
IpenaparoB He BO3MOXKHO. Mmerorcst naH-
HbIE, 4TO Npu BBeAeHUH 0,5 T STHOHAMHIA
B CBEUYAX PEKTAJIbHO OTMEYAETCSA TAKOW Ke
€ro ypoBEHb, KaK U MPU Ha3HAYECHUU B TOU
e J103€ B BUJIC KUILIEYHOPACTBOPUMBIX Ta-
omerok [10, 24]. OgHako U OH UMEET Psf
HEJOCTATKOB: BBI3BIBAET UYBCTBO JIMCKOM-
¢dopTta, MpOTUBONIOKA3aH MPU 3a00JI€BAHUSIX
MPSMOM KUIIKW. B KIMHUYECKUX HCCIEN0-
BaHUSAX TIOKa3aHa BO3MOXXHOCTb HCIIONb-
30BaHUSI JKCTEMIOPAIBHO MPUTOTOBIICH-
HBIX cBedeil ¢ pudmanunuHom. Mmerorces
JAHHBIE JTOKJIMHUYECKUX HCCIEIOBaHUM,
cBUJIeTENbCTBYIOMMKUE 00 3(hPeKTUBHOCTH
WCTONB30BaHUs pudammuimHa B (popme
CBeueil Ha OCHOBE Macia kakao [24, 25].

NwmeroTcs naHHbIE O PEKTAIBHOM HC-
MOJIb30BAaHUU YJIBTPAdMYJIbCUU JICIIUTUHA
M KOMILIEKCAa MPOTUBOTYOEPKYIE3HBIX Mpe-
naparoB W30HUA3Wna, pudaMIuivHaA, Ka-
HaMMIIMHA, TPUTOTOBJICHHBIX €X temporae,
B COUETAHWUU C MPHUEMOM BHYTPb MHUpPa3U-
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treatment with anti-TB drugs is long (up to
6 months), it causes discomfort to the pa-
tient, as well as additionally requires the
presence of medical staft [7, 23].

For such anti-TB drugs as isoniazid, ri-
fampicin, PAS, the injection way is an al-
ternative to oral administration. But, for
example, amikacin, like other antibiotics -
aminoglycosides, is not administrated oral-
ly, since the drugs are not absorbed from
the gastrointestinal tract. Amikacin is pro-
duced in the form of powder for injection,
and solution for injection, the latter is more
comfortable because it does not require dis-
solution of the powder [4].

Another way of administration of an-
ti-TB drugs, which is hardly used but quite
promising, is a rectal method of adminis-
tration. It makes it possible to carry out the
therapy when oral administration of anti-TB
drugs is not possible. There are findings that
the administration of 0.5 g ethionamide in
forms of rectal suppositories has the same
level as when administered in the same dos-
age form of enteric tablets [10, 24]. How-
ever, it has several disadvantages: it causes
discomfort; it is contraindicated in diseases
of the rectum. The possibility of the use of
extemporaneously prepared suppositories
of rifampicin is shown in clinical studies.
There are findings of preclinical studies
demonstrating the effectiveness of the use
of rifampicin in the form of suppositories
based on cocoa butter [24, 25].

There are findings of rectal use of ul-
tra-emulsion of lecithin and a complex of
anti-TB drugs of isoniazid, rifampicin, ka-
namycin, prepared ex temporae in combina-
tion with oral pyrazinamide and ethambutol.
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Hamuga u dtamOyrtona. Ilo pesynpraram
KJIIMHUYECKOTO  HMCCJEeIOBaHUSl  JIOKa3aHa
BbICOKasi 3(D(PEeKTUBHOCTh M XOpolias Te-
PEHOCUMOCTb PEKTAJIbHOTO crocoba BBe-
JI€HUS yABTPAdMYJIbCUU 3TUX HPOTUBO-
TyOepKyJIe3HBIX MpenapaTtoB B Teparnuu
JNECTPYKTUBHOTO  WH(MUIBTPATUBHOTO |
JTMCCEMUHUPOBAHHOTO TYOEpKyNn€3a NErKuX
y BIIEPBBIC BBISIBICHHBIX OOJIBHBIX [24].

B nocnennee Bpemsi B Hay4yHOU JUTEpa-
Type paccMaTpuBaeTcs Kak Takod crocod
BBEJICHUSI MPOTUBOTYOEPKYIIE3HBIX JIEKap-
CTBEHHBIX CPEJICTB KaK HWHTaJSUOHHBIN.
B Poccuiickoit @enepanuv BBITYCKAETCA
Ipenapar pacTBOp U30HHA3U/1a, IPEAHA3HA-
YEHHBI, B TOM YMCIIE, U JJI1 UHTAJISALHOH-
HOro BBeJeHHUs. MHransuuoHHas Tepamnus
TyOepKyne3a JIETKUX MOXXET MPOBOAUTHCS
Ha (oHe 0a3uCHON XUMHUOTEpaNuu Kak J10-
MOJHUTEIbHAS [7, 24].

CymiecTByeT MHEHHE, YTO TPH TYyOEpKY-
Jie3e JETKUX a’po30JIbTEpaIvsi MPOTUBOIO-
Ka3aHa, MOCKOJIBbKY MOXET CIPOBOLIMPOBATH
JeroyHoe kpoporeueHue. Ho, MOxXkHO oTme-
TUTb IPEUMYILIECTBA COBPEMEHHOM HeOyIaii-
3€pPHOM a’3PO30JIbHOM TEPAIUU, ITPU KOTOPOU
MIPOTUBOTYOEPKYJIE€3HbIE JIEKAPCTBEHHBIE Be-
IIECTBA MOTYT ITONA/IaTh CPa3y B JIETKUE KAK
OpraH-MUILEHb, MHUHYS JUIMTEIbHBIN IMyTh
nocrtaBkd. [lo MHeHUIO psima aBTOpOB, HC-
MOJIb30BAHUE COBPEMEHHBIX HeOynai3epoB
MO3BOJISIET IPOBOAMTH TEPAIHUIO B Oosiee ma-
JSIIIEM PEXUME U OOECIeYMBaTh J10CTaBKY
10 70% vactui B ierkue [27].

NmMmerorcst maHHbIe UCCIEN0BAHMUI 1N VIVO
10 COBEPIICHCTBOBAHUIO 3()(HEKTUBHOCTH
HaMpaBJICHHOIO HWHIAJISUOHHOIO BO3/EH-
CTBHSI Pa3IUYHBIX MPOTHBOTYOEPKYIIE3HBIX
JIEKapCTBEHHBIX MMMOOMIN30BAHHBIX TIpe-
[IapaToB B COCTaBE€ JIMIIOCOM, HEOCOM, Ha-
HOKArCys, MMIEUI, MUKPO- U HAaHOYACTHII.
Hcnonp3oBaHne MMMOOMIM30BAaHHBIX MPO-
TUBOTYOEpKYJIE3HBIX IpernaparoB IpesJia-
raer 3aluTy Ipernapara OT MeTadoiIu3Ma B
JIETKHX, @ TAK/KE MMPOJIOHTMPOBAHHOE BHICBO-
OOXICHHE JICKapCTBEHHOTO cpencTna [28].

Wcnone3oBaHue MUKpOYACTHI] C MPOJIOH-
TMPOBAaHHBIM  BBICBOOOXKJICHUEM  TIO3BOJIUT

According to the results of clinical studies,
it have been proven the high efficacy and
good tolerability of the rectal way of admin-
istration ultra-emulsion of anti-TB drugs in
the treatment of destructive infiltrative and
disseminated pulmonary tuberculosis in
newly diagnosed patients [24].

Recently an inhalation is considered as a
way of administration of anti-TB drugs in
the scientific literature. Drug of isoniazid
solution is produced in the Russian Feder-
ation, designed for administration through
inhalation as well. Inhalation therapy of
pulmonary tuberculosis can be carried out
as an optional chemotherapy for the back-
ground chemotherapy [7, 24].

It is believed that aerosol therapy is
contraindicated in pulmonary tuberculo-
sis, since it can provoke pulmonary hem-
orrhage. It may be noted the advantages of
modern inhalation aerosol therapy, in which
the anti-TB drugs can enter directly into the
lungs as a target organ, bypassing the long
way of delivery. According to opinions of
some authors, the use of modern nebulizers
allows to carry out the therapy in dose-spar-
ing regime and provide the delivery of up to
70% of particles to the lungs [27].

There are findings of in vivo studies on
the improvement of the efficiency of the
directional inhalation exposure to various
antituberculous immobilized drugs in the
composition of liposomes, niosomes, nano-
capsules, micelles, micro- and nanoparti-
cles. The use of immobilized anti-tubercu-
losis drugs offers the protection of the drug
against the metabolism in the lungs and pro-
longed drug release [28].

The use of microparticles with sustained
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YMEHBIIIUTh YaCTOTy MPUMEHEHHs TIPOTHUBO-
TyOSpKYIIE3HBIX MTPENapaToB M UX JTO3UPOBKH,
YMEHBIIUTH MOO0YHBIE S(DEKTHI, CBSI3aHHbIC
C JUTUTENBbHOW MepopaibHON MPOTUBOTYOEp-
Kyse3Hou Tepanuei. Kpome toro, mukpoua-
CTHUIIBI C JICKAPCTBEHHBIM CPEIICTBOM MOTYT
5 (PEKTUBHO MPOHUKATH B JIETOYHBIE AJIbBEO-
JIBI, @ 3aT€M MOTYT CO3/[aBaTh BBHICOKHE BHY-
TPUKJICTOYHBIC KOHIICHTPAIMH JIEKAPCTBEH-
HOTO CPEZICTBA B JISTOUHBIX Makpodarax, rjie
JIOKIM3YIOTCSl MUKOOakTepuu [28, 29].

Nmerorcss cBeaenust 00 0OOHapyKEHUU
IPOTHBOTYOEPKYJIE3HBIX —IpenaparoB (pH-
damnuiHa, W30HUA3MIa, NUpPa3UHAMUIA,
9TaMOyTONA) MpH BBEICHUU B (OpME HAHO-
Karcynn ¥ HAaHOYACTHIl B TeYeHUe Oolee -
TEJILHOTO TIEpHO/a BPEMEHH B CPAaBHEHHHU CO
cBOOOIHOM (hopMOH TIperapaToB B UCCIIEO-
BaHUSIX Ha )KMBOTHBIX [28].

Bo3poc wuHTEpec K MOJEKYISIpHOMY
WHKATCYJUPOBAHUIO JICKAPCTBEHHBIX CYO-
CTAaHIMI C LUKIOIEKCTPUHAMH, B CBS3H C
JIOKa3aHHBIM B Pe3yJIbTaTe JOKIMHUYECKUX
UCCJIEIOBAaHUI BO3MOXHBIM YBEIUYCHHUEM
OMOIOCTYITHOCTH JICHCTBYIOIINX BEIECTB,
CHI)KEHHEM BPEIHOIO BO3JICHCTBUS Ha *Ke-
JTYIOYHO-KUIIIEYHBIA TPaKT, BO3MOXHOCTH
NPOJIOHTAIMKM, MCKIIOYEHUsI B3auMOJeii-
CTBUSI HECOBMECTHUMBIX KOMIIOHEHTOB B
KOMOMHUPOBAHHBIX Mpernaparax, 3alluTou
HECTaOWUJILHBIX BEHIECTB OT BO3ACHUCTBUS
CBeTa, Biard. Tak, UCCIIeJOBaHHS BO3MOXK-
HOCTH BKJIFOUEHUSI puU(aMIUIIMHA U TTUpa-
3MHAMM/Ia UKIIOIEKCTPUH TOKa3ajIu BhIpa-
KEHHYIO aHTHOAKTEepHAIbHYI0 aKTHBHOCTH
KOMITJIEKCA, OOYCJIOBJIEHHYIO TOBBIIICH-
HOW CTMOCOOHOCTBIO TMPOHHMKATH B KIIETKU
mukoOakTepuil. MMeroTcst Takke JaHHBIC
0 BO3MOXXHOCTH CHIDKEHHSI TOKCHYHOCTHU
M30HUA3U/Ia UHKATICYTUPOBAHUEM C IIUKIIO-
nexkctpunami [17, 30].

3akiaouenne. Takum o0Opa3om, COBpe-
MEHHBIE TPOTUBOTYOEPKYIIE3HBIE Tpenapa-
Thl TIPEACTABJICHBI MPEUMYIIECTBEHHO Jie-
KapCTBEHHBIMUA (OPMaMU: TepOpaTbHBIMU
(TabneTKu, Karcyiabl, CHPOIIbI, CYCIICH3UH)
U WHBCKIMOHHBIMU. Kak mepcrexkThBHAS
dbopma paccMaTpUBaIOTCS pEKTAIbHBIE CYTI-
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release will reduce the frequency of the use
of anti-TB drugs and their dosage, reduce
side effects associated with long-term oral
anti-tuberculosis therapy. Moreover, the
drug microparticles can effectively pene-
trate into the pulmonary alveoli, and may
then generate high intracellular drug con-
centrations in lung macrophages, where
mycobacteria are concentrated [28, 29].

There are findings about detection of an-
ti-TB drugs (rifampicin, isoniazid, pyrazin-
amide, ethambutol) when administered in
the form of nanocapsules and nanoparticles
for a long time in comparison with the free
form of drugs in animal studies [28].

Interest in molecular encapsulation of
medicinal substances with cyclodextrins
is enhanced, in connection with a possi-
ble increase in the bioavailability of the
active ingredients, the reduction the harm-
ful effects on the gastrointestinal tract, the
possibility of extension, elimination of in-
teraction of incompatible components in
combined preparations, the protection of
unstable substances on exposure to light
and moisture, as a proven result of pre-clin-
ical studies. So, studies of the possibility
of incorporation of cyclodextrin in rifam-
picin and pyrazinamide showed prominent
antibacterial activity of the complex, due
to the increased ability to penetrate the my-
cobacterial cells. There is also evidence of
the possibility of reduction of the toxicity
of isoniazid via encapsulation with cyclo-
dextrins [17, 30].

Conclusion. Thus, the modern anti-TB
drugs are mainly presented by dosage

forms: oral (tablets, capsules, syrups and



Pharmacy & Pharmacology Ne 3, 2016

DOI: 10.19163/2307-9266-2016-4-3-38-55

no3utopur. OCHOBHBIMH IIEISIMU TIPU CO-
BEPILICHCTBOBAHUH JICKAPCTBEHHBIX MPOTH-
BOTYOCpPKYJIC3HBIX IIPETAparoB  SIBISIFOTCS
CHI)KEHHE TOKCHYHOCTH, YIYYIICHHE KOM-
(GOpTHOCTH TIprieMa perapara, yBeIMueHue
O61OIOCTYITHOCTH M A(PPEKTUBHOCTH Tepa-
nud. DTO BO3MOXKHO OCYIIECTBUTH B TOM
YUClie 3a CYET PACIIMPEHHS acCOPTUMEH-
Ta TMEPOPATBHBIX JKUJIKUX JIEKAPCTBEHHBIX
dopm, TabIETOK, TUCTIEPTUPYEMBIX B MOJIO-
CTH PTa, WCIOIB30BAHUS WHHOBAIIMOHHBIX
TEXHOJIOTHH TIpH pa3paboTKe JIEKapCTBEH-
HOM (OpMBI (BKIIIOUCHUE JIEKAPCTBEHHBIX
MpernapaToB B HAHOYACTHUIIBI, MUKPO- U Ha-
HOKAIICYITBI, TATTIOCOMBI U JIp.).
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suspensions) and injectable. Rectal suppos-
itories are considered as a promising form.
The main goals in improving drug anti-TB
drugs are the reduction of toxicity, the im-
provement of the drug intake comfort, the
rise of bioavailability and efficacy of treat-
ment. This can be realized, including ex-
pansion of the product range of oral liquid
forms, tablets, orally dispersible, the use of
innovative technologies (incorporation of
drugs in the form of nanoparticles, micro-
and nanocapsules, liposomes).
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DETERMINATION OF FLAVONOIDS OF WILLOW TRIANDRA
(SALIX TRIANDRA L.), GROWING IN THE NORTH CAUCASUS

E.G. Sannikova, O.1. Popova, |0. 0. Frolova|, A.U. Airapetova

Pyatigorsk Medical and Pharmaceutical Institute —
branch of the Volgograd State Medical University, Pyatigorsk, Russia
E-mail: beegeeslover@mail.ru.

Pacrenus poma mBa Oorarbl HaIMYHUEM
paznuuHbIX (maBoHonI0B. PaGoramu B.A.
KommnanueBa B 60-e rogsl XX Beka IokKasa-
HO, YTO B JIUCTHSX WMBBI TPEXTHIYMHKOBOM,
npouspacTtatomied Ha CeBepHom KaBkase,
conepxutcs 10 5% pyrtuna. IIpu 3ToM nc-
MIOJTL30BAJICSI METOJI, TPEOYIOITHI JITUTEIh-
HOM TPOOOMOATOTOBKM (M3BJICUCHUE U3
ceIpbsi, TCX, u3BiIEUEHHE U3 XpoMaTorpa-
(brYeCcKOro CI0s METaHOJIOM, YIaJICHHE pac-
TBOPUTEJISI, PACTBOPEHUE B 3TAHOJIE, U3MEPE-
HUE ONTUYECKON IIIOTHOCTH). B HacTosIee
BpEMsI OMTMCAHBI IOCTYMHBIE U MPOCTHIE Me-
TOJIbI OTIPEJICTICHUSI PYTUHA B PACTUTEIIHLHOM
ChIpb€. YUUTHIBAS, YTO JIUCThSI UBBI TPEXTHI-
YUHKOBOM COJIep)KaT 3HAUYNUTEIbHbIE KOJINYe-
CTBa PyTHHA U MOTYT CIIy>KUTbh MOTEHLIAAIIb-
HBIM CBIPbEM JJIsl CO3/1aHUSI JIEKAPCTBEHHBIX
CPEIICTB Ha UX OCHOBE, aKTyaJIbHbIM SIBIISICT-
Csl oTpeiesieHue CyMMBI (DTAaBOHOWIOB B JIH-
CThSIX UBBI TPEXTHIUMHKOBOM U €€ moderax.

Heab1o ncciieoBaHus SIBISIETCS OTIpe-
JIeJICHHE CyMMBbI (DIaBOHOUIOB B MBE TPEX-
TBHIYMHKOBOM, mpou3pacTaroiieit na Cepep-
HoM KaBkasze B 3aBUCHMMOCTH OT MeCTa U
BpEMEHU cOopa.

MeToawl. /{11 Kccae0BaHUs UCITOIb30-
BaJIUCh XUMHUUECKUE peakiuu, metoq TCX
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Plants of willow genus are rich in
various flavonoids. In 60-e years of the XX
century the works of V. A. Kompantsev
showed that leaves of willow triandra,
growing in the North Caucasus, contain up
to 5% of rutin. The method, which required
long sample preparation (extraction of the
raw material with TLC, chromatographic
layer extraction with methanol, removal of
the solvent, dissolution in ethanol, optical
density measurements) was used. Currently
available and simple methods for the
determination of rutin in plant material are
described. Given that leaves of Salix triandra
contain significant amounts of rutin and can
be a potential raw material for the creation
of medicines on their basis, it is essential to
determine the amount of flavonoids in the
leaves of Salix triandra and its branches.

The purpose of this
determination of the amount of flavonoids

study is

in the willow triandra, growing in the North
Caucasus, depending on the place and time
of collection.

Methods. TLC and the method of
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u Mmeto nuddepeHnnansHoil cnexkTpodo-
TOMETPHH.

Pesyabrarel. [IpucyrctBue drnaBoHOU-
JIOB B Pa3iIMYHBIX BEreTaTHBHBIX OpraHax
pacTteHusi ObLJIO YCTAHOBJIEHO C MOMOIILBIO
KaueCTBEHHBIX peakiuil (IMaHuIuHOBAs
npoba, OOPHO-TMMOHHAs PEAKIMs, pPeak-
Ul CO CBHUHIA alleTaTOM, C PacTBOPOM
ammuaka). Meronom TCX B npucyrcTBuH
CTaHAAPTHBIX 00pa3OB MIECHTU(UIIUPOBA-
HbI ()JIABOHOUJIBI: PYTUH U KBepueTuH. Jis
KOJTMYECTBEHHOTO  OTPENEICHUs  COIEp-
XKaHUSA CyMMBbI (DI1aBOHOMJOB B OOBEKTax
UCCIIeIOBaHUsl ObUIa HCIIOJIb30BAHA CIIEK-
TpooToMeTprUIECcKass METOJUKAa Ha OCHO-
BE peakuuu oOpa3oBaHUS KOMILIEKCOB C
anmroMuHus xyopuaom. [lokazano, 4to Hau-
Oomplliee KOJUYECTBO CYMMbI (DI1aBOHOU-
JIOB HAKaIIMBAETCS B JIUCTHsIX (110 3,76%),
B 1oOerax- 3To0 3HaY€HUE HEMHOTO MEHbIIIE
(mo 3,26%). B moberax 6e3 TUCThEB comep-
*aHue GraBoHOUI0B oyt B 10 pa3 MeHb-
me. DKCIepUMEHTAIBHO YCTaHOBIIEHO, YTO
Ha HaKoIJIeHUe (IaBOHOUIOB B ChIPHE UBBI
TPEXTHIYMHKOBON OKa3bIBAET BIIMSHUE Me-
CTO MIPOU3PACTaHUS U BpeMs cOOpa ChIphsi.

3akuouenue. [TomydeHnHbie pe3ynbsTaThl
MOJTBEP/INIIH MOJIyYCHHbIE paHee CBEICHUS
0 TOM, YTO MBA TPEXTHIYMHKOBAS CONEPIKUT
B OCHOBHOM pyTuH. Meton auddepeHiu-
aIbHON  CIEeKTPO(OTOMETPUHN  TTO3BOJISET
onpeAeniaTb cyMMmy (UIaBOHOMIOB C OTHO-
CUTEIFHOW TMOTPEIIHOCThIO, HE TMPEBbIIIA-
romei 2,5%.

KiroueBble cjioBa: (QprnaBOHOWIBI, MBa
TpexThranHKoBas (Salix triandra L.), moGe-
TH, JJUCTHS, CIIEKTPOPOTOMETPHUS

Beenenune. ®naBoHOuAb — PEHOIBHbBIC
COEIMHEHUSI, MPEICTaBIIAIONINE Yalle BCe-
rO pa3IN4HbIC TPOU3BOAHBIC (hEHUIIXpPOMA-
Ha WM (HEHUITXPOMOHA, HAlICHBI TTOYTH BO
BCEX YaCTsIX BBICIIUX PACTCHUM B BUC IVIU-
KO3UJIOB W/WIIM arMTuKOoHOB. KadecTBeHHBII
HX COCTaB U KOJIMUYECTBEHHOE COJIEpKAHUE
3aBUCHUT OT CEMENCTBA U Bua pacteHus [1].
PaGoramu B.A. KommaniieBa moka3zaso, 4To
pacTeHus poja uBa OOraThl HATUYHEM pa3-

differential spectrophotometry were used to
study chemical reactions.

Results. The presence of flavonoids
in various vegetative plant organs was
established using qualitative reactions
(cyanidin test; boric-citric reaction; the
reaction with solution of lead acetate and
solution of ammonia). Rutin and quercetin
flavonoids in the presence of standard
samples were identified using TLC. the
method of differential spectrophotometry,
based on the reaction of flavonoids with
aluminum chloride was wused for the
quantitative determination of the amount
of flavonoids. It is shown that the greatest
quantity of flavonoids amount accumulated
in the leaves (up to 3.76%), its value in
branches is slightly smaller (up to 3.26%).
The branches without leaves have almost
10 times less flavonoids. It was established
experimentally that the accumulation of
flavonoids in raw material of Salix triandra
1s dependent on the place and time of raw
materials gathering.

Conclusion. The results confirmed
the previously obtained information
about the fact that Salix triandra mainly
contains rutin. The method of differential
spectrophotometry allows determining the
amount of flavonoids with a relative error
not exceeding 2.5%.

Keywords: flavonoids, willow triandra
(Salix triandra L.),
spectrophotometry

Introduction. Flavonoids are phenolic
compounds, which often consist of phenyl-
chromon or phenylchroman found in all
parts of higher plants as glycosides and/or
aglycones. Their qualitative composition
and quantitative content depends on the
family and the species [1]. The works of
V. A. Kompantsev shown that plants of the
Salix genus are rich in various flavonoids.
They found that leaves of Salix triandra

branches, leaves,
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JTUYHBIX (prraBoHOUIOB. VIM HaiIeHO, UTO B
JIUCTBAX UBBI TPEXTHIUMHKOBOW COMECPIKUT-
cs 10 5% pyTuHA, B KOPE - CAIUITyPHO3UL]
u HapuHreHuH (okojo 1,5%), B colBeTusX-
pyTHH ¥ KBepueTuH (okoino 1,5%) [2,3].

KonnyectBeHHoe onpenenenue pyTHHaA B
JIMCTBSIX UBBI TPEXTHIYMHKOBOH (Salix triandra
L.) mpoBoaumnock B 60-e rogpl XX Beka CIeK-
TPO(POTOMETPUIECKUM METOIOM, KOTOPBINA B
TO BpeMsi TpeOOBaJl AU TEILHON IPOOOIOATrO-
TOBKH (M3BJeueHue U3 colpbsi, TCX, n3pneue-
HHUE U3 XpOoMarorpauuecKoro ciiosi METaHo-
JIOM, YJIaJIEHHE PAacTBOPUTENS, PACTBOPEHHUE
B ATaHOJIEe, U3MEPEHUE ONTHYECKOM IJIOTHO-
ctn). [TapanienbHo B 3THX e YCIOBHSX IIPO-
BOAMJIOCH OMpe/ieNieHHe ONTUYECKON IIIOTHO-
ctu pytuHa [3]. B HacTosiee BpeMst ONMCaHbl
JOCTYITHBIE U ITPOCTHIE METO/IbI ONPEICIICHHS
PYTHHA B PacTUTEIBHOM ChbIpbe. Tak B Kope
UBBI TPEXTHIUMHKOBOM MeTonoM auddepeH-
UAJBHOW  CHEKTPO(POTOMETPHN  HAMIECHO
0,41% cymmbl (1aBOHOUIOB B IIEpecyeTe Ha
pytuH [4]. OnHAKO B TUCTHSIX U MOOETaxX UBBI
TPEXTHIYMHKOBOW /IO HACTOAIIETO BPEMEHU
TaKUE OIPEIETICHUSI HE MPOBOAWINCH. Y4H-
ThIBasl, YTO JIMCThSl MBBI TPEXTHIYMHKOBOU
COJIepyKar 3HAYUTENIbHBIE KOJIMYECTBA PYTUHA
U MOTYT CIYKUTh MOTEHIUAILHBIM ChIPhEM
JUISL CO3/1aHMsI JIEKAPCTBEHHBIX CPEJICTB HA UX
OCHOBE, aKTyaJIbHBIM SIBIISICTCS ONpEIeieHUEe
CYMMBI (DJTABOHOWIOB B JIUCTBSIX MBBI TPEX-
THIYMHKOBOM U ee mmoderax [5].

Ieab0 HACTOSIIETO MCCIEAOBAHUS SIB-
JSIeTCs OnpeielieHre CyMMBI (PIaBOHOUIOB,
B MBE€ TPEXTHIYMHKOBOM, MPOU3PACTAIOIICH
Ha CeBepHom KaBkasze B 3aBUCHMOCTH OT
MecTa U BpeMeHH coopa.

Metoabl. OOBEKTHI HCCIEAOBAHUS — OJI-
HOJIETHHE OOJIMCTBEHHBIE, HEOJIPEBECHEBILINE
utuHOM 110 30 cM OGETH UBBI TPEXTHIYUHKO-
BOM, pouspacratomieil Ha CeBepHom KaBka-
3e, coOpanHble 1o Oeperam pek [loakymok (T.
[Tsturopek, CraBpononbekuid kpait), Masnka
(Kabapmuno-bankapckas Pecrybnuka), Ky-
6anb (KouyOeeBckuii paitoH CTaBpOMOJILCKO-
ro kpasi). Cblpbe COOUpAIN B pa3HbIE CTaIUH
Bereraumu B 2013 - 2015 romax B mepuon ¢
20 mo30 4mcio kaxxmoro mecsma. B manb-

58

contain up to 5% of rutin, in the cortex -
salipurpozid and naringenin (about 1.5%)
in the inflorescence of rutin and quercetin
(about 1.5%) [2, 3].

Quantitative determination of rutin in the
leaves of willow triandra (Salix triandra L.)
was conducted in 1960s using spectropho-
tometry, which at that time required a long
sample preparation (extraction of the raw
material using TLC, the chromatographic
layer extraction with methanol, removal of
the solvent, dissolution in ethanol, optical
density measurements). In parallel, in the
same conditions, was used to determine op-
tical density of the reference standard (RS)
rutin [3]. Currently describes the available
and simple methods for the determination
of rutin in plant material. So in the cortex of
the willow triandra by differential spectro-
photometry found 0.41% of total flavonoids
based on the rutin [4]. However, in the leaves
and branches of willow triandra to date, such
definitions have not been conducted. Given
that leaves of willow triandra contain signif-
icant amounts of rutin and can be a potential
raw material for the creation of medicines
on their basis, it is essential to determine the
amount of flavonoids in the leaves of willow
triandra and its branches [5].

The purpose of this study is the deter-
mination of the amount of flavonoids in the
Salix triandra, which grows in the North
Caucasus, depending on the place and time
of'its collection.

Methods. Leafy annual, not lignified
up to 30 cm branches of willow triandra,
growing in the North Caucasus, collected
on the banks of the Podkumok river (Pyat-
igorsk, Stavropol Krai), Malka river (Ka-
bardino-Balkarian Republic), Kuban river
(Kochubeevsky region, Stavropol Krai)
were the objects of the research. The raw
materials were collected in different stages
of the growing season in 2013, 2014 and
2015 from 20 o 30 of each month. Further,
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HEHIlIeM MTPOBOUIIA CPABHEHUE COACPIKAHUS
(hmaBOHOMIOB B TIOOETaX, & TAKXKE B JTUCTHAX
1 noberax 0€e3 JIUCTHEB MO OTAEILHOCTH.

[Tonydyenune wu3BICUEHUS ISl UACHTHU-
¢dukarun GraBoHOUI0B: K 1,0 T CBIpbs J10-
Oapisn 20 M criupta atunoBoro 70% u
HarpeBajld Ha KHUIALICH BOISHOU OaHe ¢
0OpaTHBIM XOJIONWJIBHUKOM B TedeHue 30
MUHYT. M3BNeuenre oxiaxjaaau 10 KOMHaT-
HOM TeMmrieparypsbl, (GUIBTPOBAIA U MPOBO-
JIA CIIEYIOLIUE PEeAKIUU: [TUaHUIUHOBAs
npo0da; 6opHO-TUMOHHAS PEAKIUS; peaKyuu
C pacmeopom ayemama ceUHya N pacmeo-
pom ammuaxa [6]. KauecTBeHHBI aHAIN3
¢maBoHon0B mpoBoaHaN MerogoM TCX B
TPaJUIIMOHHO TPUMEHSIEMOI cHucTeMe pac-
TBOpUTEJICH H-OyTaHON: KUCJIOTa YKCyCHas
KOHIIEHTpupoBaHHasi: Bona (4: 1: 2) [1]. Ha
racTuaky «CopO¢wmm» Hanocwim mo 15
MKJI CIIUPTOBBIX M3BJICUEHUN MOOEroB, JIH-
CThEB M MOOETOB 0€3 JHUCThEB U MO S5 MK
0,05% crnmpToBBIX pacTBOpoB 00pazioB CO.
[InacTHKM IOMEIaNK B KaMepy, HAaChIIIECH-
HYIO CUCTEMOI pacTBopuTeliel B TeueHue |
qaca. Korna ppoHT pactBoputens mocTuran
12 cM, XpomMarorpaMMsbl JOCTaBajIl U3 Kame-
PBI, BBICYIIMBAJIH, TPOCMATPUBAIA B BH]IU-
MOM U Y®D-cBeTe npu JJIMHE BOJIHBI 365 HM.
Nnentndukanuio BemIECTB TPOBOAMIN C
MOMOIIIBI0 00pa0OTKH MapaMy aMMHaKa WK
2% pacTBOPOM aJFOMUHUS XJIOpHUA.

JIis  KONIMYECTBEHHOTO  OMpPEeSICHUS
CyMMBI (DTaBOHOHIOB ObLIa MCIOJIB30BAaHA
MeToarKa AuQdepeHIaTbHON crieKTpodo-
TOMETPUW, OCHOBaHHAas Ha peakiuu ¢ria-
BOHOMJIOB C alfoMUHUsA xyopuaoMm [7]:1,0 r
CBIpbs (TOYHASI HABECKA) MOMEIIAIA B KOHU-
YEeCKyI0 KOOy cO IITU(POM BMECTUMOCTHIO
100 mu1, mpubassm 30 M1 criupTa STHIIO-
Boro 70% ¥ MpOBOAMIIN KCTPAKIUIO HA BO-
JITHOM OaHe ¢ 0OpaTHBIM XOJIOIUIBHUKOM B
TedeHrue 30 MUHYT C MOMEHTa 3aKUTIAHUS
cmecH. [opsiunii pactBop (uiIbTpOBaIM ye-
pe3 BaTHBIN TaMIIOH B MEPHYIO K00y BMe-
ctuMocThio 100 M1, momerast 3aTeM BaTHBIN
TaMIIOH B KOJIOY C CBIphEM. DKCTparupona-
HUE MTPOBOIMIIM eI1le ABaK bl PacTBOp oxIta-
/1AM TIPU KOMHATHOW Temreparype, Qpuib-

we compared the content of flavonoids in
the branches and in leaves and branches
without leaves separately.

Determination of flavonoids. Obtaining
extraction for identification of flavonoids:
The raw material (equals 1.0 g) was placed
in a conical flask, then added 20 ml of eth-
anol (70%). Than the flask was connected
with reflux condenser, placed in a boiling
water bath and since that moment heated for
30 min. The obtained extract was cooled,
filtered through a paper filter and then we
carried out the following reactions: cyanidin
test; boric-citric reaction; the reaction with
solution of lead acetate and solution of am-
monia [6]. We used thin-layer chromatogra-
phy for identification. For the mobile phase
we used n-butanol-glacial acetic acid-water
system (4:1:2). [1]. On the plate “Sorbfil”
we put on the start line (on the side 15 cm
width) samples of alcoholic Salix extract
from branches, leaves and branches with-
out leaves on 15 pl and samples of alco-
holic reference standards on 5 pl (0.05%).
The plates were placed in chromatography
chamber. When the solvent front reaches
the 12 cm the plate was removed, dried in a
laboratory fume hood at r.t., viewed in vis-
ible and ultraviolet light at a wavelength of
365 nm. The substances detection was per-
formed with ammonia vapors or 2% solu-
tion of aluminum chloride.

For the quantitative determination the
amount of flavonoids we used the method
of differential spectrophotometry, based
on the reaction of flavonoids with alumi-
num chloride [7]: the raw material (equals
1.0 g) was placed in a 100 ml conical flask,
then added 30 ml of ethanol (70%) than the
flask was connected with reflux condens-
er, placed in a boiling water bath and since
that moment heated for 30 minutes. The hot
extract obtained was filtered through a cot-
ton swab into volumetric 100 ml flask, then
placing the cotton swab into the jar with the
raw material. Extraction was carried out

59



DOI: 10.19163/2307-9266-2016-4-3-56-67

@apmayus u papmaronoeus Ne 3, 2016

TpoBaIK 4epe3 OyMakKHbIN (DUIBTP «CHHSS
JICHTa» B Ty 7K€ KOJIOYy W JTOBOAMIIN 10 METKH
cnuptoM STIIOBBIM 70%. Tlpu HEoOx0mu-
MOCTH HM3BJICUEHUE MOBTOPHO (PUIBTPOBATIH
(pacTtBOp A). 2 MJI pacTBOpa A moMeniaiy B
MEPHYIO KOJIOy BMECTUMOCTBIO 25 MII, IpH-
6apmsn 10 M1 criupra stuwiioBoro 95% u
2 MJ aJTIOMHHMS XJIOpUAA CIUPTOBOIO pac-
TBOpa 2%. Yepes 10 munyt npubdasisum 0,1
MJI YKCYCHOM KHCIIOTBI Pa3BEICHHON U JI0-
BOJIMJIM 10 METKH CIIUPTOM 3TUIIOBBIM 95%.
[To ucreuennn 40 MUHYT M3MEPSIIM OITH-
YEeCKYI0 IUIOTHOCTh Ha CIEKTPO(hOTOMETpE
C®-2000 pu gymmHe BosiHbI 410 HM B KroBe-
Te ¢ ToNmuHoM cnos 10 mM. B kauectBe pac-
TBOpa CpaBHEHUS MCIIOJIb30BAIM PACTBOP,
COCTOSIIIMM U3 2 MJT COOTBETCTBYIOIIETO M3-
Biedenus, 0,1 MJ1 yKCyCHOM KHUCTIOTBI pa3Be-
JIEHHOM W JIOBEJICHHBINA CIIMPTOM 3THJIOBBIM
95% o0 MeTkH B MEpHOM KOJIO€ BMECTUMO-
cTbto 25 mi1. [lapannensHo U3MepsiIu ONTH-
YECKYI0 TUIOTHOCTh PACTBOpPA CTaHAAPTHOIO
oOpa3iia pyTuHa, JJIsi Yero B JBE MEpPHBIC
KOJIObI BMECTUMOCTBIO 25 MJT BHOCHIIH 110 |
mia 0,05% cnupToBOro pactBopa pyTuHa U
nasiee TOCTyMalM, Kak onucano Bhie. Co-
JepKaHUEe CyMMBI (DITAaBOHOUIOB BBIYUCIISITH
B TIepecyeTe Ha PyTHH.

BanuganuonHyio OLIEHKY METOJIMKH KO-
JMYECTBEHHOTO Orpe/ieneHus (praBoHOUI0B
MIPOBOJIUJIN B COOTBETCTBUU C TPEOOBAHUSIMU
ODC.1.1.0012.15 «Bannnmanusg aHajauTa4de-
ckux metoauk» [8]. s mocTpoenus: rpa-
nyupoBouHOro rpaduka otbupanu mo 0,5;
1,0; 1,5;2,0; 2,5; 3,0 u 3,5 mu1 u3 pactBOopa A
(cM. METOIIMKY) U TIOMEIAIA B MEPHBIE KOJI-
Obl BMECTUMOCTBIO 25 MJI, Jlajiee MOCTyIa-
JM, Kak omucaHo B Meroauke. ComepkaHue
CYMMBbI ()JIaBOHOMJIOB B TIEpPECUETE HA PYyTUH
OTIpeIeIsUTH B KOHKPETHON aJIMKBOTE B T/MJI.
[To mony4eHHBIM JIaHHBIM PaCCUYUTHIBAIIN
K03(ppuIeHT U CBOOOIHBIN YJieH ypaBHe-
HUSl PErpeccud B COOTBETCTBUE C TpeOOBa-
HusiMu O®C.1.1.0013.15 «Craructuueckas
00paboTKa pe3yabTaTOB XMMHUYECKOTO JKC-
nepuMeHTay» [9].

Pe3yabrarsl. [lonoxuTenbHbie pe3yib-
TaThl BBILICTICPEYUCICHHBIX PEAKIUl CBU-
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twice. The solution was cooled at ambient
temperature, filtering through a paper filter
“blue tape” in the same flask, adjusted with
alcohol to the mark., The re-extraction was
filtered if necessary (solution A). 2 ml of
solution A was placed in a 25 ml volumetric
flask, add 10 ml of ethanol (95%) and 2 ml
of alcoholic solution aluminium chloride
(2%). After 10 minutes, was added 0.1 ml
of acetic acid diluted and adjusted with al-
cohol (95%) to the mark. After 40 minutes,
measured optical density in a cuvette with a
layer thickness of 10 mm at SF-2000 spec-
trophotometer at a wavelength of 410 nm.
The solution was used as a reference solu-
tion consisting of 2 ml of the appropriate
extraction, 0.1 ml of acetic acid diluted and
adjusted with alcohol (95%) to the mark in
25 ml volumetric flask. In parallel, mea-
sured optical density of the reference stan-
dard rutin. 1 ml (0.05%) alcoholic solution
of rutin was placed in a 2 volumetric flask
(25 ml), further we received as described
above. The content of flavonoids amount
was calculated as rutin.

Validation of assessment methods for
the quantitative determination of flavonoids
was carried out in accordance with the re-
quirements of the General Pharmacopoeia
article.1.1.0012.15 “Validation of analyti-
cal procedures”[8]. For construction of the
calibration curve were selected 0.5, 1.0,
1.5, 2.0, 2.5, 3.0 and 3.5 ml of solution A
(see methodology) and placed in a 25 ml
volumetric flask was imported as described
in the method. The content the amount of
flavonoids based on the rutin defined in a
specific aliquot in g/ml. According to the
data obtained, we calculated the coefficient
and free term of the regression equation in
accordance with the requirements of the
General Pharmacopoeia article.1.1.0013.15
“Statistical processing of results of chemi-
cal experiment” [9].

Results. The positive results of the fol-

lowing reactions indicate the presence of
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JIETeTIbCTBYIOT O MPHUCYTCTBUM (PIaBOHO-
unoB (tabn.l). C nomompto metoga TCX
HaMH TOATBEP)KJCHO, YTO B JHCTHAX, IO-
Oerax u noberax 0e3 JUCTHEB COAEPIKUTCS
pYTUH (Ha XpomaTtorpamme HpocMaTpuBa-
JIOCh SIPKO€ MATHO Ha ypoBHE nsaTHa CO py-
THUHA), KpOME pyTHHa HaOMI0aoCch ci1abo
OKpalleHHOE MATHO Ha ypoBHE msTHa CO
KBEPIIETHHA, OTHAKO B TIo0erax 0e3 JINCTHEB
MSATHO KBEPIETHHA HE HA0II0AAIOCh.

flavonoids (see table 1). Using thin-layer
chromatography, we confirmed that leaves,
branches and branches without leaves con-
tain (on the chromatogram looked through
the bright stain at the stain RS of rutin),
rutin was also observed weakly colored
stain at the stain RS of quercetin, but in the
branches without leaves the stain of querce-
tin was observed.

Taonuya 1 — Hoenmughuxkauus ¢hprasonouoos ¢ uee mpexmulyunko8ou /
Table 1 — Identification of flavonoids in the willow triandra

Merton oOHapykeHus/

[ToGeru 0e3 nmucTheB/

reaction yellow coloration

. [ToGeru/Branches Jluctosi/Leaves Branches without
Detection method

leaves
[{uanuauHoBas mpoba/ |KpacHoe KpacHoe 0JIeTHO-KpacHOe
Cyanidin test OKpaIBaHue/ OKpaIrBaHue/ OKpaIMBaHue/

Red coloration Red coloration Pale red coloration

Bopno-numonnasn SPKO-KEITOEe SPKO-KEITOEe JKEIITOBATOE
peakyus/ Boric-citric okpammBanue/Bright |okpammBanue/ Bright | okpammBanue/

yellow coloration Yellowish coloration

JKEITOBATHIN 0CaJIOK/
Yellowish precipitate

Peaxyusi ¢ pacmeopom
ayemama ceunyal The
reaction with solution of
lead acetate

c1ab0-KeNTOBaThIN
ocanox/Slightly
yellowish precipitate

JKEJITOBATHIN 0CaJIOK/
Yellowish precipitate

Peaxyus ¢ pacmeopom
ammuaxa/ The reaction
with ammonia solution

TEMHO-Oypas
okpacka/ Dark brown
colouration

TEMHO-Oypas
okpacka/ Dark brown
colouration

Oypas okpacka/
Brown colouration

TCX/TLC pytun Rf 0,64-0,66; |pyrun Rf 0,64-0,66; |pyrun Rf 0,64-0,66/ R,
kBepuetud Rf 0,81-  |kBepuernn Rf 0,81- |= 0.64-0.66 (rutin)
0,89/ R,=0.64-0.66 0,89/ R = 0.64-0.66
(rutin), R = 0,81-0,89 |(rutin), R .= 0.81-0.89
(quercetin) (quercetin)
Hanee, wucnonb3ys auddepeHnaib- Further, using a differential spectropho-

HYIO CITIEKTPO(GOTOMETPUUYECKYIO METOHKY,
npusATyro '@ 13 usmanus (2015 r)
OTIpe/ICNICHNsT CyMMBbI ()NIaBOHOHWJIOB B Jie-
KapCTBEHHOM PAaCTHTEIIBHOM CBIpbE, OIlpe-
NeNsid CyMMy  (PITaBOHOHIOB B JIUCTHSX,
noberax u nmoderax 6e3 JUCTHEB UBHI TPEX-
TBIYMHKOBOM. YUUTBIBAas, YTO BO BCEX HC-
cienyeMbIX o0pasiax cofepIKacs pyTHH U
MaKCUMYyM TIOTJIOIIEHUSI pacTBOPOB HCCIIe-
JyeMbIX 00pa3ll0oB HAXOIWJICA B 00JIacTH
MaKCHMYyMa TOTJIONIEHNS KOMIUIEKCa PyTH-
Ha ¢ amoMuHMs xyopuaoMm — 410412 M
coJiepKaHHuEe CYMMBI B TIepecyeTe Ha PyTHH.

tometric methodology adopted in SP XIII
edition (2015) to determine the amount of
flavonoids in medicinal plant in the raw ma-
terials, we determined the amount of flavo-
noids in the leaves, branches and branches
without leaves of willow triandra. Given
that all the samples contained rutin while
the absorption maximum of the solutions
of the samples was located in the region of
maximum absorption of the complex of ru-
tin with aluminum chloride — 410 - 412 nm,
the content of the amount of flavonoids was
calculated in terms of rutin.
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BBuny Toro, 4To AaHHAas METOIUKA JJIs
OTIpeNieNIeHUsT CyMMBbI (DTaBOHOUOB HBBI
TPEXTHIYMHKOBON HCIIOJIB3YETCSI BIEPBBIE,
HaMH TIPEIBAPUTEILHO OblIa TpPOBEACHA
BAJIMJAIMS METOAUKH IO KPUTEPUSIM: CIIell-
U(UIHOCTBH, TPEIU3UOHHOCTD, INHEHHOCTh
U TpaBWIbHOCTH (Tabn. 2) Ha mpumepe
OTIpeNieIeHusT CyMMBI (pTaBOHOMIOB B TIO-
Oerax MBBI TPEXTHIUMHKOBOM, COOpaHHBIX B

Since this method to determine the
amount of flavonoids of Salix triandra is
used for the first time, we have previously
been carried out validation of methodology
according to the criteria: specificity, pre-
cision, linearity and accuracy (see table 2)
on the example of the amount of flavonoids
in branches of willow triandra, collected in

centsiope 2013 roxa.

September 2013.

Taonuya 2 — Pezynomamal 6a1udauyuOHHOU OYEHKU MEmMOOUKU KONUYECHBEHHO20
onpeoeyeHus Cymmul ()1a80HOUA08 8 noHe2ax uevl MPexXmublYUHKOBOU /
Table 2 — Results of validation assessment methods of quantitative determination
of the amount of flavonoids in branches of willow triandra

Cootgert-
IMoxazarens/Index Hopmarus/Standart Pesynprar/Result crBue/Ac-
cordance
CnennduaHOCTS/ CoBnagenue wmakcumyma|MakcUMyM TOIVIOIICHUST W3- +
Specificity MIOTJIONIEHUST M3BJICUCHHMS | BICUCHHUSI W3 CHIPhSl COBMAI
U3 CHIPbS C MaKCHMYMOM |C MaKCHMYMOM TIOTJIOIICHUS
MOTJIONICHUS pacTBopa |pacTBopa pyTHHA C allFOMH-
PYTHHA C alFOMHHUS XJIO- | HUsI XJ1opusioM (412 um) / The
punom / The coincidence [ maximum absorption of an
of maximum absorption of |extract from raw material co-
extraction from raw ma-|incided with the maximum ab-
terials with the maximum |sorption of a solution of rutin
absorption of a solution of |with aluminium chloride (412
rutin with aluminium chlo- [nm)
ride
JIuneiiHOCTH +
(ko3 duurent 0,99< 0,994
KOppESAIn |r| )/
Linearity (correlation
coefficient |r|)
[IpaBunbHOCTSH (110 3HaueHue kodduimenta|y=(374+10)x+(0,002+,014) +
Tpagyupo-BOUHOMY  |«b» IOIKHO CTPEMHTHCS K
rpa¢uxy)/ Accuracy |0/ The value of coefficient
(the calibration curve) |“b” should tend to 0
IToBTOpsieMOCTH +
X+SD (n=6) 2,016+0,051
(oTHOCHTENTBEHOE
CTaH/IapTHOE OTKJIO- 30, 2,48%
nenue RSD)/ Repeat-
ability X+SD (n=6)
(the relative standard
deviation RSD)
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Jlns maHHOW BBIOOPKH 3HAUCHHE KO-
dunmenta xoppemsiuu coctaBmio 0,994,
[TonyyenHoe ypaBHEeHUE TO3BOJISIET CAETATh
BBIBOJI O HAIMYMH JINHEMHOW 3aBUCHUMOCTH
ONTUYECKON MJIOTHOCTH OT KOHILIEHTPAIIMHU
¢1aBOHOMIOB B 001aCTH KOHIIEHTPAIUil OT
0,0005 r/mit 1o 0,0026 r/mi. [IpaBHIBHOCTH
METOAMKH pacCMaTpUBAIM KaK pe3yJabTar
W3Y4YEHUS IMHEMHOCTH BaJIUIUPYEMON Me-
TOJUKHU: €CJIM CBOOOJIHBIN 4JIEH B ypaBHe-
HUU CTATUCTUYECKHU JIOCTOBEPHO HE OTIIU-
4aeTcs OT HyJiA, TO WCIOIb30BaHUE TAKOU
METOJMKU JaeT pe3yJabTaTbl, CBOOOIHBIC
oT cuctemarnyeckoil ommuOku. CoracHo
CTaTHUCTUYECKON 00paboTKe MOIYyYEHHOTO
ypaBHEHUS KOA(PPUIIMEHT «a» HMEET J0-
BepUTeNbHbIN uHTepBan 374+10, a cBo6OA-
HBII 4ieH «b» 3HAYUMO HE OTJIMYAETCS OT
HYJs, T.K. €ro JOBEpPUTENIbHBIA HHTEpBal
HaMHOTO OOJIbIlIE ATOr0 3HAYEHHS] U PaBEH
0,014 (0,002+ 0,014). B Buay Toro, urto
cBOOOmHBIN uieH b =0, ypaBHeHUE TpH-
HumaeT Bua y=(375+3)x u mpennaraemas
METOJIMKA HE OTATOIIEHA CUCTEeMaTUYeCKOM
norpemrHocThbio [10].

Takum o00pa3om, Ha OCHOBAaHHUU IIO-
JTYYeHHBIX pe3yabTaToB (Taba. 2), MOXKHO
clenarb BBIBOJ O TOM, YTO IpUMEHseMasi
METOJIMKA SIBJISIETCS] BAJIUTHOM IO CIIEAYIO-
UM XapaKTEPUCTHKAM: CIEeIU(PUIHOCTD,
JUHEWHOCTh, MPaBUIBHOCTh W TOBTOpSsiC-
MOCTb.

BanunupoBanHas metoauka ObUia HC-
MOJIb30BaHa JIJIsl OIpeNesIieHUs] copepxka-
HUS CyMMBI (pTaBOHOUJOB B moOerax, Ju-
CThSIX U 1oOerax 0e3 JINCThEB, COOPAHHBIX B
2013, 2014 u 2015 rr., B pa3iau4HOE BpeMs
n pasnnuHblx parioHax CesepHoro Kaska-
3a. AHaIU3 MPOBOAMIICS B IO/l cOOpa ChIPbS
(Tabm. 3).

The value of the correlation coefficient
for this sample amounted to 0.994. The
equation obtained allows making a conclu-
sion about existence of linear dependence
of optical density on the concentration of
flavonoids in the concentration range from
0.0005 g/ml to 0.0026 g/ml. Accuracy of
methodology viewed as a result of the
study of linear validation of methodology:
if a free term in the equation are statisti-
cally not significantly different from zero,
then the use of such a method gives results
free from systematic errors. According to
the statistical processing of the obtained
equation the coefficient of “a” has con-
fidence interval 374410, and free term of
“b” not significantly different from zero,
because its confidence interval is much
longer, and this value is equal to 0.014
(0.002=+ 0.014). Since the free term b = 0,
the equation becomes y = (375 + 3)x and
the proposed method is not burdened with
systematic error [10].

Thus, based on the obtained results (see
table. 2), we can conclude that the procedure
used is one of the common characteristics
in the following: specificity, linearity,
accuracy, and repeatability.

The validated method was used to
determine the amount of flavonoids in the
branches, leaves and branches without
leaves, collected in 2013, 2014 and 2015,
in different times and different parts of
the North Caucasus. The analysis was
conducted in the year of collection of raw
materials (see table 3).
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Taonuua 3 — Konuuecmeennoe cooepicanue cymmol ¢p1aeonoudos (%)

8 CbIpbe UGLL MPEXMbIYUHKOGOI (N=3)/
Table 3 — The quantitative content of the amount of flavonoids (%)
in the raw material of willow triandra (n=3)

Bpewms coopa [ToGeru
coipbst/ The time [ToGeru/ JIuctes/ 0e3 nucTheB/
of collecting raw Branches Leaves Branches with-

materials out leaves
Peka ITogkymox
(r. IIsturopcek)/ The riv- | 2013 . Cents0ps/
+ +
er Podkumok (Pyatig- | September, 2013 2,14320,085 3,188+0,043
orsk, Stavropol region)
Peka Ilogxymox 2014 1. Maii/
+ + +
(r. Tsmuropex)/ The riv- May, 2014 1,730+0,089 3,071+0,207 | 0,106+0,003
er Podkumok (Pyatig- | 2014 & Whome/ 15 250.6 075 | 2922£0,027 | 0,196£0,009
orsk, Stavropol region) July, 2014
2014 1. Cents16pB/
+ + +
September, 2014 2,801+0,033 3,231+0,200 | 0,320+0,052
Pexa Masnka (KBP)/ The
river Malka 2014 r. Urons/
+ + +
(Kabardino-Balkarian June, 2014 1,9020,100 3,3410,176 1 0,278+0,059
Republic)
Pexa KyGanb
(CraBpomnonbckuii
kpaif)/ The river Kuban | 20 4T ABYCT | 300640062 | 367620211 | 0,24940,027
August, 2014
(Kochubeevsky area,
Stavropol region).
Peka [Tomkymok 2015 r. Mait/
+ +
(r. [Taturopck)/ May, 2015 2,128+0,152 3,052+0,174
The river Podkumok 2015 r. Uronn/
+ +
(Pyatigorsk, June, 2015 2,334+0,112 2,660+0,125
Stavropol region) 2015 r. Urons/ 2.354+0,104 3.10040,138
July, 2015
2015 . ABrycr/
+ +
August, 2015 2,275+0,0142 | 2,791+0,124
2015 . Centa0ps/
+ +
September, 2015 2,616+0,048 3,494+0,034

Oocyxnenue. Takum 006pazom, pe3yib-
TaThl TAONHIBI 3 CBUACTEIBCTBYIOT, YTO
HanOoJIbIlIee KOJIMYECTBO CYMMBI (pJ1aBOHO-
UJI0B HAKAIUIMBAETCS B JTUCTHAX (0T 2,661%
10 3,676%), B moberax — 3To 3HaYCHUE He-
MHoro menbie (ot 1,73% no 3,26%). B mo-
Oerax 0e3 MUCTHEB coziepkaHue (praBoOHOU-
noB moutu B 10 pa3 mensire (ot 0,117% no
3,266%). B cBsI3u ¢ HU3KUM COJEpKaHUEM
(JIaBOHOWJIOB, B CBHIPhE, 3aTOTOBJICHHOM B
2015 ., onpenenenne cyMmbl (p1aBOHOUIOB
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Discussion. Thus, the results of the
table 3 suggest that the greatest amount
of flavonoids accumulated in leaves (from
2.661% to 3.676%) in branches this value is
slightly smaller (from 1.73% to 3.26%). The
branches without leaves flavonoid content is
almost 10 times lower (0.117% to 3.266%).
Due to the low content of flavonoids in raw
materials, of harvested in 2015, the amount
of flavonoids in the branches without leaves
was conducted. The analysis on the example
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B moOerax 0e3 JINCThEB HE IPOBOJIUIOCH.
[IpoBeneHHbIM aHAU3 HA NIPUMEPE ChIPHS,
3aroTOBJIEHHOTO B noiiMme pexu [logxymox
B TeueHue Tpex Jyet (ceHtsiops 2013, 2014
u 2015 rr), mo3BONSIET CAeNaTh BBIBO/I,
9TO COJEp’)KaHWe CyMMbI (DITABOHOHUIOB B
CBIPbE HBBI TPEXTHIYMHKOBOM, COOpaHHO-
TO B OJTHOM MECTE, HO B Pa3HbIC TOJIbI MO/~
BEpPraeTcsi HE3HAUYUTEIbHBIM H3MEHECHUSIM
(2,14; 2,80 1 2,61% B moGerax u 3,19; 3,23
u 3,49% coOTBETCTBEHHO B JIUCTHsX). OJi-
HAKO HaKOIUIeHUE (pJIABOHOUJIOB B TCUCHHE
BECHBI, JIETa U OCEHHU B PA3IMYHBIC TOJIBI
cOopa TPOUCXOAUT HE OJHO3HAYHO. Tak,
B 2014 romy naumbosnbiias cymMma (iaBo-
HOMJIOB HAKarlIMBaJlach JIETOM, TOT/A, Kak
B 2015 romy oHa oxazanach HamOOJbIIEH
oceHblo. OKazanoch TaKxke, 4TO CofaepxkKa-
HUe (PTaBOHOUIOB 3aBUCUT OT MecTa cbopa
CBIPBS, YTO TAKXKE CIEAYET YUUTHIBATh TIPH
3aroTOBKE B MIPOMBIIIJIEHHBIX MacIITa0ax.

3akunrwyenue. [Ipu uccienoBanum Ha-
anaust (pIaBOHOMOB B JIMCTHSX M MOOETrax
UBbl TPEXTHIYMHKOBOMW, IMPOU3PACTAIONICH
Ha CeBepHoM KaBkase, HaiiieHO, 4TO U JIU-
CTbsl, ¥ TIOOETH cofiepkKar (pIaBOHOUIBL: PY-
TUH ¥ KBEPICTHH.

Banunanmonnas oreHka crekTpodo-
TOMETPUYECKOW METOIUKH OTPEICIICHUS
CYMMBI (DJITaBOHOU/IOB B CHIPHE UBBI TPEXTHI-
YUHKOBOU TIOATBEPIMIIA €€ TPUMEHUMOCTb.
[TorpemHOCTh OMpeEEIeHNUs] HAXOAUTCS B
npenenax 2,5%. HaitneHo, uto HanbomIb-
mee KOJIMYECTBO CyMMBI (MIaBOHOUIOB Ha-
KaruimBaeTcs B TUCThsX (0T 2,6% 10 3,7%),
B [100erax- 3T0 3HaY€HNUE HEMHOTO MEHbIIIE
(ot 1,7% no 3,3%). B moGerax 6e3 aTucThEB
conepkanue ¢ruaBoHOH10B noutu B 10 pa3
Menblie (ot 0,1% mo 0,3%). Ilokazano, uto
conepkanre (IaBOHOWIOB 3aBUCHUT OT Me-
CTa ¥ BpeMEHHU cO0pa ChIPHS.

bubanorpadpuyeckuii cnucok
1. Kmemmes JI.K., bangrokoBa B.A., Amo-
kuHa JI.C. ®naBoHOUIBI pacTeHUN. AJl-
Mma-Ara: Hayka, 1978. 220 c.
2. KommnanneB B.A. ®eHonbHBIC COeOUHE-

of raw materials harvested of alluvial
lands have Podkumok over three years
(September 2013, 2014 and 2015), suggests
that the content of amount of flavonoids in
raw materials of willow triandra, assembled
in one place, but in different years exposed
minor changes (2.14%, 2.80% and 2.61% in
the branches and 3.19%, 3.23% and 3.49%,
respectively, in the leaves). However, the
flavonoid accumulation during the spring,
summer and autumn in different years
of collection is ambiguous. So, in 2014,
the highest amount of flavonoids was
accumulated in summer, while in 2015 it
was the highest in autumn. It was also, found
that the content of flavonoids depends on
the place of collection of raw materials that
should also, be considered when harvesting
on an industrial scale.

Conclusion. While studying the
presence of flavonoids in the leaves and
branches of Salix triandra, growing in the
North Caucasus, we have found that the
leaves and branches contain flavonoids:
rutin and quercetin.

Validation assessment of
spectrophotometric methods for deter-
mining the amount of flavonoids in raw
materials of Salix triandra has confirmed
the applicability. The error determination is
within the range 2.5%. We found that the
greatest quantity the amount of flavonoids
accumulated in the leaves (from 2.6%
to 3.7%), in the branches of this value is
slightly smaller (from 1.7% to 3.3%). The
branches without leaves the content of
flavonoids is almost 10 times less (from
0.106% to 0.323%). It is shown, that the
content of flavonoids is dependent on the
place and time collecting of raw materials.
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AKTyaJbHOCTBh. V3BECTHO, UTO MIpU-
MEHEHHE HECTEePOMIHBIX MPOTUBOBOCIMA-
JUTENBHBIX MPENapaToB B KIWMHUYECKOU
MPAKTUKE CYIIECTBEHHO OTPaHUYUBACT
PUCK BO3HUKHOBEHUS MOOOYHBIX d(Pdek-
TOB, HAWOOJIBIIYIO JIOJIO CPEIU KOTOPBIX
COCTaBJISIET TOKCUYECKOE BO3JEHCTBUE HA
NUIIEeBApPUTENIbHYIO cuctemy. llpu sTtom
BHUMaHHE ucclienoBareneil BcE Ooblie
NPUBJIEKAET CHEeUuPUUECKUl CHHAPOM,
ACCOLIMMPOBAHHBIA C TPUEMOM JAaHHOU
rpynnsl  npenaparoB — HIIBII-ractpo-
narusi, Mop(doJoruyeckum cyocTpaToMm
KOTOpPOW MOKET BBICTYMNaTh HEKPO3 DIH-
TenInouuToB. OIHAKO, KaK ITOKa3ajlHh MC-
CJIEIOBAHHUS NOCIIEIHUX JIET, HEKPO3 — HE
TOJIBKO HE EIWHCTBEHHAs, HO JaXXe He
rJIaBHAs MpUYMHA TUOETU KIeToK. Yarie
YeM HEKPO3 HaOII0IaeTCs 3aporpamMupo-
BaHHasi CMEPTh KJIETOK — amomnto3. Kpo-
Me Toro mpobiemMa yiblieporeHe3a TECHO
CBsI3aHa CO CIMIOCOOHOCTBHIO YTUTEINHUS CIIU-
3UCTON 00OJIOUKH KeIyaKa K aleKBaTHOU
pere”Hepanuu. 9To 00ycaaBIuBaeT HEO0O-
XOJIUMOCTh MOUCKA MyTEeH KOPEKINHU BIIU-
STHUASI HECTEPOUIHBIX aHTU(IOTUCTHUKOB
Ha MPOLIECCHl anonTo3a U NpoJingepaTuB-
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Introduction. The use of NSAIDs in clin-
ical practice is known for a significant reduc-
tion of side effects risks, among which the
largest share of toxic effects on the digestive
system. At the same time, the attention of re-
searchers is increasingly payed to a specific
syndrome associated with application of this
group of drugs — NSAIDs gastropathy, with
necrosis of epithelial cells as a possible mor-
phological substrate. However, as the recent
studies have shown, necrosis is not the only,
but also is not the main cause of cell death.
Apoptosis, the programmed cell death, is
observed more often than necrosis. Besides,
ulcerogenesis problem is closely linked to
the ability of the gastric mucosa epithelium
to adequate regeneration. This necessitates a
search for the ways to correct the effect of
non-steroidal antiphlogistics on the process-
es of apoptosis and proliferous activity of ep-

ithelial cells of the gastric mucosa.



Pharmacy & Pharmacology Ne 3, 2016

DOI: 10.19163/2307-9266-2016-4-3-68-83

HYIO0 aKTUBHOCTB 3MHUTEIHOLHUTOB CIU3H-
CTOU 00OJIOUKH KETy/IKa.

Marepuanbl U Meroanl. MmmyHoru-
CTOXMMHYECKHUE UCCIIEIOBAHUS BIMOIHSIIN
Ha TapaUHOBBIX Cpe3ax C MCIOIb30BaHU-
€M CTpenTaBUIUH-OMOTMHOBOIO METO/a
(«DAKO», Janus; LSAB2 Systems, HRP).
JleMacKUpOBKY aHTUT€HA NMPOBOIMIN B U~
TparHoM Oydepe ¢ pH 6,0. B xauectse nep-
BUYHBIX AHTHUTE]I TPHUMCHSUIM MBIITHHBIC
U KpOJIMYbM MOHOKJIOHAJBHBIC aHTUTENA.
Slnpa KJIEeTOK JOKpamuBald TeMaTOKCHUIIU-
HOM Maiiepa B Teuenue 15-60 cexk.

CocrosiHue mponudeparuBHON aKTUB-
HOCTH DIUTEIHOIUTOB KEIyJKa H3y4dan
C TIOMOIIbIO MBIIIUHBIX MOHOKJIOHAb-
HBIX aHTUTEN K saepHOMYy aHTUreny Ki-67
(«DAKOy, xnon MIB-1, [lanus), kak 4yB-
CTBUTEILHOTO MapKepa MpoiuQepaun Me-
tonoM T. Scholzen.

Jliist XapaKTepUCTUKU aKTUBHOCTHU TPO-
[IECCOB aroIT03a UCCIIEOBAIN SKCIIPECCHUIO
CPP32 (caspase-3) B CIM3HCTON 000I0UKE
KEIJTyJIKa, UCIIOJIb3YS MOJIYKOJINYECTBEHHYIO
IIKaJTy OLEHKH MHTEHCUBHOCTH OKpacku:
(OTCYTCTBYET) — OTCYTCTBHUE MOJIOKUTEb-
HOHM peakuuu B KjieTkax, 1 (cimabas) — no
30% KJIEeTOK, OTpearupoBaIu MOJIOKUTEb-
HO, 2 (ymepenHas) — 31-60%, 3 (cunbHas)
— 60% u 6os1ee OKpaIICHHBIX KIETOK.

Pe3yabTarsl M uX 00cy:Kk1eHUsI. AHAIN3
pe3yabTaTOB ~ HMMMYHOTHCTOXUMHUYECKUX
uccienoBaHuil skcnpeccun MeTok Ki-67 u
CPP32 mnoka3zai, 4To B OCHOBE TaCTpOMpO-
TEKTUBHOTO 3(dekxTa BUHOOpOHA TIpH HOY-
npodeH-UHIYIIUPOBAHHONW TacTPONaTHH Y
KPBIC C a/TbIOBAHTHBIM APTPUTOM JIEXKHT €TO
CIIOCOOHOCTh TIOBBIIIATH pPEreHEepaTHUBHBIC
CBOICTBA JKEIYIOYHOIO SIHUTEIUS MYTEM
BOCCTAHOBJICHUS IPOTH(EPaTUBHOMN aKTHUB-
HocTU. KpoMe Toro BHMHOOpPOH crnocoOeH
NOJABIISTh HMHIYIIUPOBAaHHBIN uOyrpode-
HOM aIloNTO3 AMUTEIUOLUTOB KEITYKa, UTO
CIIOCOOCTBYET MOAJIEP)KAHUIO KIIETOYHOTO
rOMeOoCTa3a CIU3UCTON 0OOJIOUKH JKETy/IKa.

KuarwueBsble ciaoBa: ndynpoden, BHHOO-
poH, nponudepaTBHAs aKTUBHOCTb, aroll-
TO3.

Materials and methods. Immunohisto-
chemical studies were performed on paraf-
fin sections using streptavidin-biotin meth-
od (“DAKO”, Denmark; LSAB2 Systems,
HRP). Antigen unmasking was performed
in citrate buffer pH 6.0. Mice's and rabbit's
monoclonal antibodies were used as the pri-
mary antibodies. The cell nuclei were col-
ored with Mayer’s hematoxylin for 15-60
seconds.

Condition gastric epithelial prolifera-
tive activity was studied using a mouse
monoclonal antibody to nuclear antigen
Ki-67 (“DAKO”, MIB-1 clone, Denmark)
as a sensitive marker of proliferation by
T. Scholzen.

To characterize the activity of apopto-
sis the expression of CPP32 (caspase-3)
in the gastric mucosa was examined, us-
ing semiquantitative rating scale color
intensity of 0 (none) — no positive reac-
tions in cells, 1 (weak) — up to 30% of
the cells reacted positively 2 (moderate)
— 31-60%, and 3 (strong) — 60% more
stained cells.

Results and Discussion. Analysis of
the results of immunohistochemical ex-
pression of Ki-67 and CPP32 showed that
the basis of gastroprotective effect of vin-
boron with ibuprofen-induced gastropathy
in rats with adjuvant arthritis is its abili-
ty to enhance the regenerative properties
of the gastric epithelium by restoring the
proliferative activity. In addition vinbo-
ron is able to inhibit apoptosis induced by
ibuprofen epithelial cells of the stomach,
which helps to maintain cellular homeosta-
sis of the gastric mucosa.

Keywords: ibuprofen, vinboron,
proliferative activity, apoptosis.
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B nocnennee BpeMs BHUMaHUE UCCIIE0-
BaTeJsieil Bce O0JbIle MpUBJIEKaeT mpodiema
MIOKMCKA HOBBIX MyTeil MPO(DUIAKTUKY U Jie-
YyeHus: MoOOYHBIX 3((PEKTOB HecTepou-
HBIX POTUBOBOCHAJIUTEIbHBIX MPENapaToB
(HIIBII). 9t0 00ycnoBieHo, Ipexae BCero
TE€M, YTO MHOTOIPaHHOCTh NATOreHe3a ra-
CTpOMAaTUH, WHIYIIUPOBAHHOM HECTEPOU/I-
HBIMH aHTU(IOTUCTUKAMHU, 0OOOCHOBBIBAET
IpOBEJEHUE KOMIUIEKCHON (papmakoTepa-
MUY WIK IPUMEHEHHE MIPEenaparoB ¢ MOJu-
TPOMHBIMU  (paPMAKOJIOTUUECKUMU  CBOM-
ctBamu [1, 2, 3, 4].

Cpenu no6ounsix 3pdexro HIIBIT nau-
OOJBIIYIO JOMIO COCTABISIET TOKCHYECKOE
BO3/JICHICTBHUE HA MUILEBAPUTEIIbHYIO CUCTE-
My. [Ipu 3TOM BHUMaHHE HCCIIEIOBATEIEH
NpUBJIEKAET CHEUPUIECKUNA CUHAPOM, ac-
COLIMMPOBAHHBIN C MPUEMOM JTAHHOU IpyII-
nel  npenaparoB — HIIBII-ractponarus,
MOP(}OIIOTUIECKUM CYyOCTpaToM KOTOPOU
MOJKET BBICTYNAaTh HEKPO3 SMUTEINOLIUTOB.
OpHako Kak IMOKa3aJld MCCIENOBAHMS IIO-
CJIEIHHX JIET, HEKPO3 — HE TOJILKO HE €I1H-
CTBEHHAsl, HO JJa)K€ M HE IIaBHAs MPUYMHA
rubenu kierok. Yaiie, yem HeKkpo3, HaOIIO-
JTAeTCs 3alporpaMMUPOBAHHAsI CMEPTh KJle-
ToK — anonTo3 (Bragumupor B. 10., 2002).
OnHuM 13 BaKHEUIIUX MPU3HAKOB aroITo-
3a ABIJISIETCSl AKTUBALUSI CEPUHOBBIX IIPOTE-
MHAa3, Ha3bIBAEMbIX Kaclla3aMu, KOTOpbIE 3a-
MyCKAIOT KacKaJ OMOXUMUYECKUX PEAKIIHHA,
3aKaHYMBAIONIUICS pa3pylICHUEM MHOTHX
OENKOB IUTOIIA3MbI U s1pa, nedparmen-
tamuen saepaor JIHK u Beimauei curuana
daroruTaM O TOM, YTO KJIETKY MOpa JIUK-
BuaupoBath [5, 6]. Kpome Toro mpobGiema
yABIEPOTeHe3a TECHO CBSI3aHa CO CIOCO0-
HOCTBIO DIUTENNS CIU3UCTON 000I0UKH
xenynka (COX) x amexkBaTHOM pereHepa-
Ui Ha (HOHE TOBBIIMICHHUS! arpeCCUBHOCTHU
YKEJITYIOYHOTO COKa, BBI3BAHHOTO MPUEMOM
HIIBII [4].

K coxanenuto, U3BECTHBIE HA CETOJ-
HS NYTU OCJa0JIEHHUs TracTPOTOKCUYHOCTH
HIIBII, a uMmeHHO MpUMEHEHNE UHTHOUTO-
POB IPOTOHHOM oMbl H2-rucrammnoOno-
KaTopoB, cuHTteTnueckux aHanoros 1IN E1
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Recently, the attention of researchers
has been payed to the problem of finding
out new ways to prevent and treat the side
effects of non-steroidal anti-inflammatory
drugs (NSAIDs). This is primarily due to
the fact that the diversity of the pathogen-
esis gastropathy induced by non-steroidal
antiphlogistics, justifies the implementation
of a comprehensive drug therapy or the use
of drugs with polytropic pharmacological
properties [1, 2, 3, 4].

Among the side effects of NSAIDs, the
biggest part takes the toxic effect on the di-
gestive system. At the same time, the atten-
tion of researchers is increasingly attracted
by specific syndrome associated with taking
this group of drugs — NSAIDs gastropathy,
which morphological substrate may be ne-
crosis of epithelial cells. However, as shown
by recent studies, necrosis is not the single,
but also is not the main cause of cell death.
Apoptosis, the programmed cell death, is
observed more often than necrosis. (Vlad-
imirov V. Yu., 2002). One of the most im-
portant features of apoptosis is the activa-
tion of serine proteinases, called caspases,
which trigger a cascade of biochemical
reactions, ending the destruction of many
proteins of the cytoplasm and nucleus, de-
fragmentation of nuclear DNA and making
a signal to phagocytes that a cell is to lig-
uidate [5, 6]. Furthermore, ulcerogenesis
problem is closely related to the ability of
the epithelium of the gastric mucosa (GM)
for adequate regeneration accompanied by
increased aggressiveness of gastric juice in-
duced by intake of NSAIDs [4].

Unfortunately, the known ways of reduc-
tion of gastrotoxicity NSAIDs, namely the
use of proton pump inhibitors, H -histamine
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HE CIIOCOOHBI YIOBIETBOPUTH MOTPEOHOCTH
KJIMHULIKUCTOB B MOJHOM Mepe [1, 7].

Cpemu cymectByromux HIIBIT namu
ObLJIO BBIOPAHO MPOU3BOJHOE MPOMHOHO-
BOM KUCIIOTHI — HOymipoden. Ha ceromusmi-
HUH JIeHb €ro MPUMEHSIOT y JIeTel crapiie
6 Mec. Kak Oe3pelnentypHoe CpeACTBO U
B BO3pacTe ¢ 3 Mec. — M0 PEKOMEHAAINH
Bpaya, 4TO TOBOPUT O HAWMEHBIIEH TOK-
CUYHOCTHU Tpernapara ¥ MUHUMAaJIbHOM KO-
audecTBe MoOOYHBIX peakiuit [8]. OmHako
IpU UTUTENIbHOM IpuMeHeHuu (6omnee 7-14
IHeH) naxe mOynpodeH B HHU3KHUX 032X
(800 Mr/cyTKHM) MOXET BBI3BATh MOPAKEHUE
KEJTyJOYHO-KHILIEYHOI 0 TpakTa [9].

C nenpro mpopuIaKTUKU Pa3BUTHS UOY-
npoeH-UHIYIUPOBAHHOW  TacTpONaTuu
IIPUBJIEKACT BHUMAHUE HOBBIM YKPAaUHCKUUI
npenapar BUHOOPOH, KOTOPBIN BBITOHO CO-
YyeTaeT B ceOe MMPOKHUI CreKTp ¢apmaro-
JIOTUYECKUX CBOWCTB: CIA3MOJIMTUYECKOE,
IPOTUBOBOCHAIUTEILHOE, o0e300nBa-
foee (MECTHOE M LEHTPAJIbHOE), MPOTH-
BOMIIIEMUYECKOE, AHTHUOKCHJIAHTHOE, aH-
TUArperaHTHOE, WMMYHOMOYJIUPYIOLIEE,
IPOTUBOMHUKPOOHOE, TOKOJIUTUYECKOE, Kap-
THOMPOTEKTOPHOE, LIEPeOPONPOTEKTOPHOE,
CTUMYJIHMpYIOIIee BIUSHUE Ha MUKpPOIUP-
Kysiuio [2, 10].

[Ipukazom MuHHCTEpCTBA 3APABOOX-
paHeHust Ykpaussl oT 1 ceHtsiops 2014 r.
No 665 «O rocymapcTBEHHOW peructpa-
uuu  (mepeperucTpamnum) JeKapCTBEHHbIX
cpencTB  (MEOUIIMHCKUX UMMYHOOHOJIO-
TMYECKUX IpPEenaparoB) U BHECEHUS H3Me-
HEHUN B PETUCTPALMOHHBIE MaTepHAIbD)
(ITpunoxxenue 2) BHHOOPOH pa3pelieH K
NPUMEHEHHIO B KIWMHUKE, KaK CIa3MOJIH-
THK C MeCTHOaHecTe3upyrmuM 3dpdek-
TOM TpU AUCHYHKIUU SKEITUYHOTO IMy3bIPS
u chunakrepa Onnu (THIMOKHHETHYECKUHN 1
TUNEPKUHETUYECKUN THUIIbI), XOJICHUCTH-
Tax, >KeITYHOKAMEHHOU OOJIe3HU, CUHIPO-
M€ pa3IpakeHHOTO KHIIEYHHKA, S3BEHHOU
00JI€3HU KeNyAKa M JBEHaJUATUIIEPCTHOU
KUIIKA ¢ OOJIIMU CIaCTUYECKOTO XapakTe-
pa, B COCTaBe KOMIUIEKCHOIO JICYEHUs Ha-
pYLIEHUH MO3roBOro KpoBOOOpalleHus, a

blockers, PG E, synthetic analogues can't
satisfy the needs of clinicians fully [1, 7].

Among the existing NSAIDs we chose
derivative of propionic acid — ibuprofen.
Today, it is exhibited for treatment of chil-
dren older than 6 months, as the over-the-
counter medication (OTC) and of the age
of 3 months — on the recommendation of a
doctor, which means the lower toxicity of
the drug and a minimum amount of adverse
reactions [8]. However, with prolonged use
(more than 7-14 days), even at low doses of
ibuprofen (800 mg/day) lesions of the gas-
trointestinal tract may be caused [9].

In order to prevent the development of
ibuprofen-induced gastropathy the new
Ukrainian drug vinboron caught our at-
tention, which favorably combines a wide
range of pharmacological properties: an-
tispasmodic, anti-inflammatory, analgesic
(local and central), anti-ischemic, antiox-
idant, antiplatelet, immunomodulatory,
antimicrobial, tocolytic, cardioprotective,
cerebroprotective, stimulating effect on the
microcirculation [2, 10].

Order of the Ukrainian Ministry of Health
from September 1, 2014 no. 665 “About
state registration (re-registration) of medic-
inal products (medical immunobiological
preparations) and amendments to the regis-
tration materials” (Addition 2) approved vin-
boron for use in the clinic as a spasmolytic
with the local anesthetic effect at a local dys-
function of the gallbladder and sphincter of
Oddi (hypokinetic and hyperkinetic types),
cholecystitis, gallstones, irritable bowel syn-
drome, gastric ulcer and duodenal ulcer with
pain, spastic nature, as part of comprehensive
treatment of disorders of cerebral circulation,
as well as in chronic coronary insufficiency
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TaKXKe MPH XPOHUYECKOW BEHEYHOU Heno-
CTaTOYHOCTH, MPOTEKAIOIIEH C MPUCTYTIAMU
cTeHokapauu. Taxke nmpenapar MOXHO Ha-
3Ha4YaTh OOJBHBIM C HapylIeHHEeM (yHKIU-
OHAJILHOTO COCTOSTHUS MEYEHH, MOCKOJIbKY
eMy MNPUCYIIH TenaTonpOTEKTOPHbIE CBOM-
ctBa [11].

B mpoBeneHHBIX HaMu paHee HcCIe-
JIOBaHMSIX YCTAHOBIIEHO, 4TO y 42,8% xu-
BOTHBIX C aJbIOBAaHTHBIM apTpuToM (AA),
KOTOpbIe Tmonydanu uOymnpodeH B go3e
218 mr/kr Ha 28 JaeHb dKCTIEpUMEHTa ObLITH
BBISIBIICHBl 3PO3MBHO-SI3BEHHBIE TOpPaXKe-
Hust COX. Kpome TOro si3BeHHbIN HHAECKC
(A1) rpymnmel MoHOTEpanuu UOynpoheHoM
(0,97) moutu B 10 pa3 npesbiman AU rpyn-
bl KOMOMHHMPOBAHHOM (hapmakoTepanuu
AA wubynpodernom u BunO60poHOM (0,10)
[2].

Lenpo uccnenoBaHus SIBISIFOTCS MPO-
nudepaTuBHAS aKTUBHOCTB (S€pHAst METKA
Ki-67) u mpoueccel amonTo3a (IUTOIIA3-
MaTU4yecKasi WU TEepUHyKJIeapHas METKa
CPP32) snurenuorutoB COX kpwic ¢ AA
Ipu MOHOTepanuu HOynmpoheHOM H €ero
KOMOUMHaIued ¢ BUHOOPOHOM IO JaHHBIM
nMmMmyHorucroxumuueckux (MI'X) wuccne-
TOBaHUM.

Marepuansl u Mertoabl. lccieno-
BaHUE TMPOBEICHO Ha 28 TMOJIOBO3PEIbIX
KpBICax-caMIlaX, pa3OUTHIX Ha 4 TPYNIIbL:
I — uaTakTHBIE KpBICH! (N=7), Il — KpBICHI C
cMOJIeTMpPOBaHHBIM AA 0e3 JiedeHus (KOH-
Tpoub), Il — kpeicel ¢ AA (n=7), 1ecueHHbBIC
uoynpodenom (218 MrI/KT, BHYTpPHKEITY-
n04uHo), [V — kpbicel ¢ AA (n=7), 1eueHHbBIC
noynpodenom BHyTprxKemynodHo (218 mr/
KT') B KOMOMHAIMU ¢ BUHOOpOoHOM (11 MI/KT,
BHYTPHKEITYI0UHO).

Bce skcnepumeHTanbHBIE — HCCIIENO-
BaHUS HaJ JIA0OPaTOPHBIMH KUBOTHBIMU
MIPOBOJIUIIU B COOTBETCTBUU C TPEOOBAHMSI-
MU HaJUIexaleld J1adopaTropHON MPaKTUKU
(GLP) u ¢ cobntofieHreM OCHOBHBIX MOJIO-
xenuil Konsenuun Coseta EBpombl « O0
OXpaHEe MO3BOHOYHBIX KUBOTHBIX, HCIIONb-
3yeMBIX B DKCIIEPUMEHTAX W B JPYTHUX Ha-
YUHBIX 1essx» oT 18 mapra 1986 r., lupek-
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and flow angina. The drug can be also ad-
ministered to patients with impaired hepatic
function, as it has its hepatoprotective prop-
erties [11].

In earlier studies we found out that 42.8%
of the animals with adjuvant arthritis (AA)
who used ibuprofen at 218 mg/kg, on day
28 of the experiment revealed erosive and
ulcerative lesions of the coolant. In addition
ulcerative index of (UI) ibuprofen mono-
therapy group (0.97) is almost 10 times
higher than the combined pharmacotherapy
group Ul AA ibuprofen and vinboron (0.10)
[2].

Objective: to characterize the prolifera-
tive activity (nuclear label Ki-67) and the
process of apoptosis (cytoplasmic or peri-
nuclear label CPP32) epithelial coolant rats
with AA ibuprofen monotherapy and its
combination with vinboron according to
immunohistochemistry (IHC) studies.

Materials and methods. The study was
carried out using 28 adult male rats, divided
into 4 groups: I — intact rats (n=7), II — rats
with modeled AA untreated (control), III —
rats with AA (n=7) treated with ibuprofen
(218 mg/kg, intragastric), IV —rats with AA
(n=7) treated intragastrically with ibuprofen
(218 mg/kg) in combination with vinboron
(11 mg/kg, intragastric).

All experimental studies on laborato-
ry animals were performed in accordance
with the requirements of Good Laboratory
Practice (GLP) and compliance with the
guidelines of the Council of Europe Con-
vention on the Protection of Vertebrate
Animals used for Experimental and other
Scientific Purposes of March 18, 1986, the
Directive of the European Parliament and
of the Council EU 2010/63/EC of Sep-
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TuBbl EBponelickoro napinamenta u CoBera
EC 2010/63/EC ot 22 centsi6ps 2010 r. «O
3allUTE )KUBOTHBIX, UCTIOJb3YEMBIX JIJIsl Ha-
YUHBIX Lenei»; npuka3 M3 Ykpauns ot 14
nexabps 2009 r. Ne944 «O6 yTBepKaeHUn
MOPSAKA MTPOBEACHUS JOKIMHUYECKOTO H3-
YUE€HUS JIEKAPCTBEHHBIX CPEJICTB U IKCIIEP-
THU3bl MaTEPUAIOB JOKIMHUYECKOTO H3Y-
YEHUs JICKAPCTBEHHBIX CPEJCTB» U 3aKOHA
VYkpaunsl ot 21 dpespanst 2006 1. Ne3447-1V
«O 3ammTe )KUBOTHBIX OT KECTOKOTO 00pa-
meHus» [12].

AA wMopenupoBanu ImyTeM CyOIuiaH-
TapHOTO BBEJCHUSA IIOJHOTO aJbIOBAHTA
Opeiinga (Sigma, CHIA. Cocras: 1 gactb
JIAHOJIMHA, 2 YaCTH Ba3EJIMHOBOIO Macila U
youras BakiuHa BL[JK u3 pacuera 5 mr/min)
B 3/IHIOIO0 MPaByo Janky u3 pacuera 0,1 mi
Ha Kpeicy [12]. Jleuenne AA mpoBOIUIOCH
¢ 14 no 28 neHn, myTeM BHYTPUIKEITYI0U-
HOT'O BBEJICHUS MCCIEAYEMbIX IPenaparos.
Havano BBeneHus neKapCTBEHHBIX CPEACTB
OTBEYAJI0 MAaKCUMAJIbHOW BOCHATUTEIbHOU
peakiuu [3, 12]. DBTaHa3uI0 KpbIC U 3a00p
MaTepuaina ¢ JajbHelme ero (ukcamnuei
B 10% pacTBOpe HENTpasibHOTO (PopMasIHA
MIPOBOAMIIM Ha 28 JeHb KCIEPUMEHTA I1y-
TeM LEPBUKAJIBHOM UCIOKAIMK 1101 dup-
HbIM Hapko3oM. Ilepecuer 103 npenaparos
C J103bl YEJIOBEKA Ha KPbIC OCYIIECTBIISUIH C
WCIIOJIb30BaHUEM KOX(P(UIIMEHTA BHIOBOU
yyBcTtBUTeNbHOCTH 110 1O. I'. PriGosnoBneBy
[7,12].

NMMYyHOTHCTOXMMHUUYECKHE HCCIIEI0Ba-
HUS BBITMOJHSIM Ha napadUHOBBIX Cpe3ax
C HUCIOJB30BaHUEM CTpPENTaBUIUH-OUOTH-
HoBoro Metoaa («kDAKOy, Jlanus; LSAB2
Systems, HRP). JlemackupoBky aHTHreHa
poBoMIu B utpatHoMm Oydepe ¢ pH 6,0.
B kauecTBe NepBUYHBIX AHTUTEN IPUMEHS-
JIU MBIIIUHBIE U KPOJIMYbH MOHOKJIOHAIb-
HbI€ aHTUTENA. fpa KIETOK JOKpalluBaIn
reMatokciwiInHoM Maiiepa B Teuenue 15-60
cek. [13, 14].

[IponudeparuBHy0 aKTUBHOCTD KJIETOK
OLICHUBAJIM C MOMOIIBI MBIIIUHBIX MOHO-
KJIOHAJIbHBIX aHTHUTEI K SIIEPHOMY aHTHIe-
Hy Ki-67 («DAKOy, ko MIB-1, lanwus),

tember 22, 2010 on the protection of an-
imals used for scientific purposes; order
by Ukrainian Ministry of Health from De-
cember 14, 2009 no. 944 “On approval of
pre-clinical studies of medicinal products
and the expertise of pre-clinical study of
medicinal products materials” and the Law
of Ukraine on February 21, 2006 no. 3447-
IV “About the protection of animals from
cruelty” [12].

AA modeled by subgaleal administra-
tion of complete Freund’s adjuvant (Sig-
ma, USA. Composition: 1 part of lanolin,
2 parts of paraffin oil and killed Bacillus
Calmette-Guerin vaccine in dose of 5 mg/
ml) in the right hind paw of 0,1 ml per rat
[12]. AA treatment was carried out from 14
to 28 days by intragastric administration of
study drugs. The start of drugs administra-
tion meets the maximal inflammatory re-
sponse [3, 12]. Euthanasia of the rats and
fence material out of its fixation in 10%
neutral formalin was performed on day 28
of the experiment by cervical dislocation
under ether anesthesia. Conversion of drugs
doses for human in rats was carried out
using species sensitivity factor Yu. G. Ry-
bolovlev [7, 12].

Immunohistochemical studies were per-
formed on paraffin sections using strepta-
vidin-biotin method (“DAKO”, Denmark;
LSAB2 Systems, HRP). Antigen unmask-
ing was performed in citrate buffer pH 6.0.
Mice’s and rabbit’s monoclonal antibodies
were used as the primary antibodies. The cell
nuclei were tinted with Mayer’s hematoxylin
for 15-60 seconds. [13, 14].

Proliferative activity of cells was as-
sessed using murine monoclonal antibody
to nuclear antigen Ki-67 (“DAKO”, MIB-1
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KaK 4YyBCTBUTEJIBHOTO Mapkepa mposude-
pauuu metoaoM T. Scholzen [15].

B npenaparax npu 400-xkpatHoM yBe-
JUYCHUU MHUKPOCKONA OMNpEeAesUIn  WH-
nexkc mponudepanuu - (saepHas  MeTKa
Ki-67) u wunpmexkc amomnrto3a (MepUHYKIIE-
apHasi WM [UTOIUIa3MaTUYeCKas MeTKa
CPP32 — caspase-3) B 5 ciay4aifHO BeIOpaH-
HBIX NOJISIX 3peHus (=500 KIeToK), Kak JOJI0
B MPOIEHTAX TMOJIOKUTEIHHO OKPAIICHHBIX
snep snurenuonutoB COX B Tpex KoMm-
naptMeHTax (I — moBEpXHOCTHBIA U SIMOY-
HbIM snuTenuid; I — nepemeeynas 3o0na, I11
— OCHOBA JKeJie3, CPEHsS U HIKHAS TPETh
Kese3 B 0azaiabHBIX oTAenax). s oneHku
skcnpeccun CPP32 (caspase-3) B8 COX B
AQHAJIOTUYHBIX yYacTKaX HCIOIh30BAIACH
MOJYKOJIMYECTBEHHAsI IlIKaJla OLEHKH HH-
TEHCUBHOCTU oOkpacku: 0 (OTCyTCTBYyeT)
— OTCYTCTBHUE MOJOKHUTEIbHON peakinu B
kieTkax, 1 (cmabas) — g0 30% KIJIETOK OT-
pearupoBaiy MOJOKHUTENbHO, 2 (yMepeH-
Has) — 31-60%, 3 (cunbHas) — 60% u OGomee
OKpallleHHBIX Kj1eTok [16, 17, 18].

NMMYHOTHCTOXMMHUYECKOE HCCIIEI0Ba-
HUE TpoBeJeHO Ha 0aze BuuHuikoro o6-
JACTHOTO OIOPO MATOJIOrMYECKON aHATOMUU
(r. Bunnawuna, YkpaunHa).

Muxkpockormnio u  (otorpadupoBanue
TUCTOJIOTMYECKUX TPErnapaToB MPOBOIU-
JU C TMOMOIIbID CBETOBOTO MHUKPOCKOMA
OLIMPUS BX 41 npu yBenuuenusix B 40,
100, 200 u 400 pa3. [lonyyeHHBIE CHUMKH
o0OpabaTsIBaIH, TTPOBOUIN MOpP(OMETPHIO
U CTaTHCTUYECKYI0 00pabOTKy C TOMO-
mipio mporpammel «Quick PHOTO MICRO
2.3». CopepxaHue KJIETOYHBIX 3JIEMEHTOB
OTIpE/ICIISIIU B pacueTe Ha €ANHUILY YCIIOB-
Hoi Tutomamu (1 mMm?). Tlpu BBIIOTHEHHUU
MOP(POMETPUUECKUX HCCIEIOBAHUN PYKO-
BOJICTBOBAJIICh OCHOBHBIMU TPHUHIIMITIAMH,
U3JIOKEHHBIMU B pykoBoacTBe I'I. ABran-
nuiosa (2002) [1].

PesyabTrarsl m ux oocyxaenue. [[ns
OlleHKH KieTtouHoro ooOHoBieHus COX
KaK Mapkep mpoiudepanny HaMu ObLIT BbI-
Opan sijepHblii antureH Ki-67, mocKoibKy
OH PEruCTPUPYETCS BO BCE aKTUBHBIE (Pa3bl
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clone, Denmark) as a sensitive marker of
proliferation by T. Scholzen [15].

The proliferation index (nuclear tag Ki-
67) and apoptotic index (or perinuclear cy-
toplasmic label CPP32 — caspase-3) were
measured in the formulations at 400-fold
magnification in 5 randomly selected visual
fields (=500 cells) as the percentage of posi-
tively stained nuclei of epithelial cells of the
coolant in the three compartments (I — patch-
ing and surface epithelium; II — isthmus area,
III of — iron-based, middle and lower third of
the glands in the basal). To assess CPP32 ex-
pression (caspase-3) in the coolant in similar
areas used semiquantitative rating scale color
intensity of 0 (none) — no positive reactions
in cells, 1 (weak) — up to 30% of the cells re-
acted positively, 2 (moderate) — 31-60%, and
3 (strong) — 60% more stained cells and [16,
17, 18].

Immunohistochemical study was carried
out on the basis Vinnitsa regional Office of
Pathological anatomy (Vinnitsa, Ukraine).

Microscopy and photography of histo-
logical preparations was performed using a
light microscope OLIMPUS BX 41 at mag-
nifications of 40, 100, 200 and 400 times.
The photographs were processed, under-
gone morphometry and were statistically
analyzed using Quick PHOTO MICRO 2.3
program. The contents of cellular elements
were determined per unit of the convention-
al area (1 mm?). Morphometric studies were
guided by the basic principles laid down in
the manual G. G. Avtandilov (2002) [1].

Results and discussion. To assess cell re-
newal coolant as a proliferation marker, Ki-
67 nuclear antigen was selected because it
was registered in all active phases of the cell
cycle (G,, S, G, and M), but not in the rest-
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knetoynoro nukina (Gl, S, G2 u M), Ho oT-
cytcTByeT B paze mokos (GO) [5, 17]. Ummy-
HOTUCTOXMMUYECKUNA AaHAJIU3 3KCIPECCUU
MOKa3aJl, 4YTO Ha 28 JIeHb 3KCIEPUMEHTA B
MHTAKTHOM TpyIe UHIEKC Mpoiaudepanuu
(MIT) 6b11 HauBeIciUM, a 3kcnpeccus Ki-
67 Habmomanach Ha ypOBHE 30HBI THUITHY-
HOTO TMPOJU(EPAUOHHOTO KOMIApTMEHTa
COX u nmpeobnagana UIMEHHO B repMHUHa-
THUBHOM 30HE U MECTaMU PaclpOCTpaHsIIaACh
Ha AMOYHBIN snutenuit (puc. 1).
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ing phase (G,) [5, 17]. Immunohistochem-
ical analysis of expression showed that on
28th day of the experiment, proliferation in-
dex in the intact group (PI) was the highest,
and the expression of Ki-67 was observed at
the level of the zone of typical proliferative
compartment coolant and dominated it in
the germinal zone and sometimes extended

to patching the epithelium (Fig. 1).
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Pucynok 1 — Beiparcennasn sxcnpeccus Ki-67 é aopax snumenuoyumos sxeceinyoka. Un-
makmmuas zpynna, 28 oensv y3xcnepumenma. HI'X-wapkupoexa x100.
Figure 1 — Severe expression of Ki-67 in the nuclei of epithelial cells of the stomach.
Intact group, 28th day of the experiment. IHC-labeling. x100.

B xontponbHOi rpynme WMIT Obi1 cHU-
*KeH Ha 5% OTHOCUTENBHO MHTAKTHBIX KU-
BOTHBIX, YTO YKa3bIBaJIO HA CUCTEMHBIE U3-
MEHEHUs B OpraHu3Me Kpbic mpu AA.

Monotepanus uOynpodeHoM Xxapak-
Tepu3oBasiach cnaboil skcnpeccuen Ki-
67 (puc. 2), 4TO OTBEYAJIO CTaTUCTUYECKU
nocroBepaomy cHmxkennto UIT wa 36%
OTHOCHUTEJIBHO AHAJOTMYHOIO IIOKa3aTells
JKUBOTHBIX KOHTPOJIBHOM TIpymIbl. Bpisas-
JIeHHY10 Hamu 3kcripeccuto Ki-67 B rmyOune
amok COXK MOKHO pacueHUBaThb, KaK HUM-
MYHOTUCTOXMMHUYECKUN NpU3HAK (POpPMHU-
poBanusa HIIBII-ractponaruun, 4ro comna-
cyercsa ¢ AaHHbIMU jauteparypsl (Lauwers
G.Y. etal., 2001).

PI in the control group was reduced by
5% relative to intact animals, indicating the
systemic changes in rats with AA.

Ibuprofen monotherapy was character-
1zed by a low expression of Ki-67 (Fig. 2),
which corresponded to statistically signifi-
cant decrease in the PI by 36% compared
to the same period of the control group an-
imals. We have identified, that the expres-
sion of Ki-67 in the depth of the coolant pits
can be regarded as a sign of the formation of
immunohistochemical NSAID-gastropathy,
which coincides with the literature (Lauw-
ers G.Y. et al., 2001).
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Pucynok 2 — Cnabasa sxcnpeccus Ki-67 ¢ aopax snumenuoyumoe ceinyoka.
Monomepanusa uoynpogenom, 28 oenv 3xkcnepumenma. UI'X-mapxupoexa %200
Figure 2 — Poor expression of Ki-67 in the nuclei of epithelial cells of the stomach.
Monotherapy ibuprofen, 28th day of the experiment. IHC-labeling. %200.

Beiiiie ykazaHHble U3MEHEHHS CBUJIETENb-
CTBYIOT O TOM, uTO noBpexieHust COXK, Bo3-
HMKaIOIlMe MpH MpUMEHeHUH ulymnpodeHa,
HPUBOIAT K M3MEHEHUIO KM3HEHHOTO LIMKIIA
SMUTETMOLUTOB U 3aJepiKke uX Iuddepen-
WAL, a CJEeJOBAaTeNIbHO K HapyIICHHUIO
kierouHoro oonosienns COX u ee crpyk-
TYPHOH J1€30praHU3aLNN.

B rpynme xoMOMHHPOBaHHOTO TpHUMe-
HeHust uoynpodeHa 1 BUHOOpOHA TMOJI0KHU-
TenbHas MapkupoBka Ki-67 oOHapyxeHa
KaK B 30HE MEPEIIeHKOB, TaK U B 0a3aJIbHBIX
oTJIeIax keJe3 xenyaka (puc. 3).
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The above mentioned changes indicate
that the coolant damages from the appli-
cation of ibuprofen lead to changes in the
life cycle of delay and epithelial differen-
tiation, and thus to disruption of cell re-
newal coolant and its structural disorga-
nization.

In the group of combined use of ibupro-
fen and vinboron positive Ki-67 labeling
was detected in the zone of the isthmus, and

the basal gastric glands (Fig. 3).
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Pucynok 3 — Ymepennasa sxcnpeccusn Ki-67 6 aopax snumenuoyumoes scenyoka.
Komounupoeannoe npumenenue uoynpoghena u eunoopona, 28 oenv IKcnepumenma.
HT'X-mapkuposxa <100
Figure 3 — Moderate expression of Ki-67 in the nuclei of epithelial cells of the stomach.
Combined use of ibuprofen and vinboron 28th day experiment. IHC-labeling. x100.

UII rpynmbel koMOMHUPOBaHHOM (hapMma-
kotepanuu (0,081+0,004) mnpesblan 3Ha-
YEeHUS IPYIIbl MOHOTEpAuu HOynpodeHoM
Ha 62%, 4TO MPAKTUYECKU COTIOCTABIISIOCH
C TMOKa3aTeNsIMH HMHTAKTHBIX >KWBOTHBIX
(0,082+0,004). D10 yKa3pIBaJIO Ha CIIOCOO-
HOCTh BUHOOPOHA HUBEJIMPOBATH aHTUIIPO-
audepaTtuBHbIE CBOCTBa HOynpodeHa, 4To
B CBOIO OY€pe/b, IPUBOJWIO K BOCCTAHOB-
JICHUIO PETEHEPATUBHBIX CBOWCTB SITUTEINS
COX. /lanHple n3MeHEeHUs MpoudepaTuB-
HOW aKTHBHOCTU MpPH KOMOMHHPOBAHHOM
npuMeHeHun ulyrnpodeHa U BUHOOpPOHA
COIVIACYIOTCSI C YCTAQHOBJICHHBIM B IPEJIbI-
IOYUINX MCCIETOBAHUAX CHU)KCHUEM SI3BCH-
HOTO WHJIEKCA OTHOCUTEIBHO TPYMIbl MO-
HoTepanuu ulynpodenom [2].

Baxxnas ponb B mojiepKaHUUd TKaHEBO-
r0 TOMEOCTa3a OTBOJUTCS COXPAaHEHHIO Oa-
JaHca MEXIy MpoleccamMu Mpoiudepanuu
u aronto3a. /[y n3yueHus anonrosa 3ruTe-
nmuoumtoB COX B KauecTBe Mapkepa Oblia
BbIOpaHa kacmaza-3 (CPP32, Novocastra),
Kak 3(dexkTopHas B KackaJe Kacmas, 3a/1ei-
CTBOBaHHBIX B amonro3e. Ee aktuBauus o3-

PI group combined pharmacotherapy
(0.081+0.004) exceeded the value of ibu-
profen monotherapy group by 62%, which
is compared with virtually intact animals
(0.08240.004). This indicated the capacity
to neutralize the antiproliferative properties
of vinboron ibuprofen, which in turn led to
the recovery of the regenerative epithelium
coolant properties. These changes in pro-
liferative activity of the combined use of
ibuprofen and vinboron coincide with es-
tablished in previous studies concerning the
reduction of ulcer index ibuprofen mono-
therapy group [2].

An important role in the maintenance of
tissue homeostasis given to maintain the bal-
ance between the processes of proliferation
and apoptosis. To examine the apoptosis of
epithelial cells in the coolant as a marker has
been selected caspase-3 (CPP32, Novocastra),
in both the effector caspase cascade involved
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HayaeT HeoOpaTUMoe CJeOBaHHE KJIETKU
MyTeM IpOorpaMMHUpyeMoii THOEIH.

Hawmu Ob110 yCTaHOBJIEHO, YTO B TPYIIIE
MOHOTEpanuu HOynpopeHOM 3KCIpeccust
Kacmasbl-3 OTMedaslach NPEeUMYIIECTBEH-
HO B TOKPOBHO-SIMOYHOM OJIIUTEINH, MpPHU-
JIETAIONIEM K OCTPBIM DPO3USM U SI3BAM.
KonmnuecTBo MOMOXKHUTENHBHO OKpAIIEHHBIX
KJIETOK cocTaBisuio 6onee 60% (puc. 4) u
ObUIO JOCTOBEPHO BHIIIE B CPaBHEHHU C
TPyIIONH KOMOMHUPOBAHHOW (hapmakoTepa-
nuu (p<0,05).

in apoptosis. Its activation means irreversible
cell adherence by programmed death.

We have found out that the in monothera-
py ibuprofen group the caspase-3 expression
was observed mainly in the fold and pit epi-
thelium adjacent to the acute ulcers and ero-
sions. The number of positively stained cells
was more than 60% (Fig. 4) and was signifi-
cantly higher in comparison with the group
of combination drug therapy (p<0,05).

Pucynok 4 — Ocmpasa azea COK. Cunvnas skcnpeccus CPP32 npeumyuwiecmeenno
6 oazanvnvix omoenax COK. Monomepanus udynpogenom, 28 oenv 3xcnepumenma.
HUT'X okpawuseanue CPP32 %200
Figure 4 — Acute ulcer coolant. Strong expression of CPP32 mainly in the basal
coolant. Monotherapy ibuprofen, 28th day of the experiment.

IHC staining CPP32. x200.

B rpymnme koMOMHUPOBAHHOTO MpPHUME-
HeHus nbynpodeHa u BUHOOPOHA, KaK U B
TPYIIe WHTAKTHBIX J>KUBOTHBIX, 3KCIIPEC-
cus kacmasbl-3 kosiebanack ot 10 mo 30%

(puc. 5).
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Caspase-3 expression ranged from 10 to
30% in the group of combined use of ibu-
profen and vinboron as in the group of in-

tact animals (Fig. 5).
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Pucynok 5 — Cnabasa skcnpeccus CPP32 npeumywiecmeenno ¢ nepunyKjieapHwvix
omoenax IK30KPUHOUUMOE8 2N1A6HbIX Hcene3. Komdunuposannoe npumenenue
uoynpoghena u eunoopona, 28 oenwv 3xcnepumenma. UHI'X oxkpawueanue CPP32 %200
Figure 5 — Weak expression of CPP32 predominantly perinuclear departments
exocrine glands principal. Kombinirovannoeprimenenie vinboron ibuprofen and 28th
day experiment. IHC staining CPP32. x200.

YMeHbILIEHNE IKCIIPECCHN Kacnasbl-3 Ipu
KOMOMHUPOBAaHHOM TPUMEHEHUH BBIIIECYKa-
3aHHBIX MIPENapaToB 0OpaIllaeT BHUMAaHUE Ha
CHOCOOHOCTHh BUHOOPOHA 0CIa0ISITh HOYTIPO-
(beH-MHAYIIMPOBAHHBIM aroNTO3 AIUTEINO-
nutoB COX. Creyer OTMETHUTD, YTO CHUKE-
HME YPOBHS allONTO3HBIX KJIETOK HE HECET B
ceOe yrpo3sl kaHueporeHesa. Tak, cormiacHO
naHHblx smteparypsl (MBamkun B.T. u np.,
2002), cHIKeHHE YpOBHS aronTo3a MpH IMo-
paxenusix COX siBnsiercst mokazarenem 3¢-
(heKTUBHOCTH JICYEHUSI.

[IpyuuHON yMEHBIIEHHUS KOJIMYECTBA
aroNTO3HBIX KIETOK MPH KOMOMHHPOBAH-
HOl Tepanuu uOynpodeHoM ¢ BHHOOPO-
HOM, BEPOSITHO, SBJISIETCS COBOKYIHOCTH
HECKOJIBKUX B3aWMOJIOTIONHSIONINX (hakTo-
POB, OJTHUM U3 KOTOPBIX SABJISETCS HAINYHE
y BHMHOOpPOHa HPOTHBOBOCHAIUTEIBHBIX
U MMMYHOMOIYJIUPYIOUIMX CBOMCTB, IO-
CKOJIBKY BOCIAJICHHE pacLEHUBAETCS Kak
JIOTIOJTHUTENbHBIA MyTh aKTUBAIUU Aarloll-
TO3a, IIOMHMMO BO3JICHCTBUM, HANPIMYIO
CTUMYJIUPYIOIIUX 3apOrpaMMHPOBAHHYIO

Reduction of the caspase-3 expression
in the combined use of drugs above indi-
cates the ability to weaken vinboron ibu-
profen-induced apoptosis of epithelial cells
of the coolant. It should be noted that the
decrease in the level of apoptotic cells does
not carry the threat of carcinogenesis. Thus,
according to the literature (Ivashkin V.T. et
al., 2002), reduction of apoptosis in lesions
of coolant is an indicator of the effective-
ness of treatment.

The reason for reduction of the number of
apoptotic cells in combination therapy with
ibuprofen with vinboron is probably a com-
bination of several complementary factors,
one of which is the presence of vinboron
anti-inflammatory and immunomodulatory
properties as inflammation regarded as an
additional pathway of activation of apopto-
sis, besides the effects of directly stimulat-
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kierounyio rubens (Kononos A.B. u np.,
2005).

Jpyroii BO3BMOXXHOW NMPUYUHOW YMEHb-
IIEHUs] YPOBHS AaIllONTO3HBIX KIETOK MpHU
KOPPEKIIMH TaCTPOTOKCUYHOCTH HOymIpo-
¢dbeHa BUHOOPOHOM MOTYT OBITh AaHTHOKCH-
JAHTHBIE CBOMCTBA MOCIIETHETO, TOCKOIBKY
COIVIaCHO OOMICTIPUHSITHIM TIPEICTABICHH-
sMm  npoanontoruueckuii dddext HIIBII
MOXET peaju30BaThCsl 4Yepe3 aKTHBa-
IIUI0 CBOOOJIHO PaJMKaIbHOTO OKUCIICHUS
(Fukumoto K. et al., 2011; Tamaki K. et al.,
2011), a aHTHOKCHAAHTHI, 00ONaaloIIKe ra-
CTPOTIPOTEKTUBHBIM JIEHCTBHEM, CHIDKAIOT
ypoBeHs anonrto3a (Dursun H. et al., 2009;
Suleyman H. et al., 2009).

BbiBoabl. AHanu3 pe3ylbTaToB UMMY-
HOTHCTOXMMHYECKOTO HCCIIEAOBaHUS CBU-
JIETENbCTBYET O CBOMCTBE MOymnpodeHa mo-
JaBISATh  TPOTUQEPATUBHYIO aKTHBHOCTH
KEIYIOUHBIX DSIUTEIUOIUTOB M HHIYLH-
pOBaTh arornTo3, Ha YTO yKa3bIBAeT aKTHBA-
1usl Kacnasbl-3. BriciieykazaHHbIE H3MEHe-
HUS TIPUBOIAT K HAPYIIEHHIO CIIOCOOHOCTU
COX k aziekBaTHOM pereHepaiuu.

['actponporexTopHbiii 3PexT BUHOO-
POHA B yCJIOBUSIX MPUMEHEHUs nOynpodeHa
00yCIIOBJIEH TMOBBIIIEHUEM MpoudepaTuB-
HOTO IMOTEHIMAIa C BOCCTAHOBIIEHUEM De-
TEHEPATUBHBIX CBOMCTB KEIYJOYHOTO SITH-
tenmusa. Kpome toro BUHOOpOH crocoOeH
TIOAABIISATH HHYIIUPOBAHHBIA MOHOTEPAITH-
el uOynpogeHOM anonTo3 AMUTETUOIUTOBR
KEIJTyJIKa, YTO CIIOCOOCTBYET MOAIEPIKAHUIO
kieTogHoro romeocraza COX.

Bubanorpagpuyeckuii cnucox

1. I'magxux, ®.B. CyyacHi numsixu mnocia-
OJMeHHs YJIBLIEPOreHHOCTI HECTEPOITHUX
MPOTH3aNaIbHUX 3aC001B: JOCATHEHHS, HE-
BUPIIICHI MUTAHHS Ta MUISIXU ONTUMI3ALIT /
@ .B. I'magkux, H.I'. Crenantok // 3armopox-
CKUM MeqUUMHCKUN xKypHal — 2014, — No
2. — C. 82-86. — Pexxum moctyma: http://
nbuv.gov.ua/UJRN/Zmzh 2014 2 23.

2. I'magkux, @. B. Xapakrepucruka mpo-
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ing programmed cell death (Kononov A.V.
et al., 2005).

Another possible reason for reduction
of the level of apoptotic cells in the correc-
tion gastrotoxicity vinboron ibuprofen may
be the antioxidant properties of the latter,
since, according to the generally accepted
ideas proapoptotic effect of NSAIDs can be
realized through the activation of free rad-
ical oxidation (Fukumoto K. et al, 2011;.
Tamaki K. et al, 2011). and antioxidants,
having gastroprotective effect, reduce the
level of apoptosis (Dursun H. et al, 2009;.
Suleyman H. et al, 2009.).

Conclusions. Analysis of the results of
immunohistochemical studies indicates the
ibuprofen property to suppress proliferation
activity of gastric epithelial cells and induce
apoptosis, as indicated by activation of
caspase-3. Above mentioned changes lead
to disruption of coolant capacity for ade-
quate recovery.

Gastroprotective effect of vinboron in
terms of ibuprofen is conditioned by the
increase in the proliferative capacity of the
restoration of the regenerative properties of
the gastric epithelium. Besides, vinboron
1s able to inhibit apoptosis induced by ibu-
profen monotherapy epithelial cells of the
stomach, which helps to maintain cellular
homeostasis coolant.
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Ha koHKpeTHBIX mHpHuMepax I0Ka3aHo,
4ro ["aneH npu Ha3HAUEHUH TeX, WM UHBIX
CIIO’KHBIX JICKAPCTB YUUTHIBAJ CBOICTBA HC-
HOJIb3YEMBIX KOMIIOHEHTOB, UX JI03bI, IPE/I-
Jarajl pa3yMHbIE COYETaHUsI MHTPEAUECHTOB
B CMECH, a TaK)K€ TOTOBUJI JICKAPCTBCHHYIO
dopmy, ciocobHyt0 Oka3arh cBOE (hapma-
KOJIOTUYECKoe JeiicTBue. AHaiu3 Tpen-
CTaBIIGHHOTO MaTepuaja Jajl OCHOBAHHE
10 MpaBy cuMTaTh ['ajeHa He TONBKO BbIAA-
IOIIAMCS] BPauoM, HO M OJHUM M3 MEPBBIX
(dhapmareBTOB-TEXHOJIOTOB.

KiroueBble cioBa: pumckui Bpau ['a-
JeH, uctopus (apmarum, QapmareBTHYe-
CKast TEXHOJIOTHUsI, CITIOCOOBI IPUTOTOBJICHUS
JEKapCTB.

[To MHeHHIO MHOrMX aBTOpPOB, laneH
OBLT BBLIAIOIIMMCST BPauoM, BKJIAJ KOTO-
poro B MEIMIMHY MEPEOLEHUTh HEBO3-
MOXKHO. [IpUHSTO cunuTaTh, YTO OCHOBHYIO
pOJIb OH ChIrpaj B pa3BUTUM aHATOMUH. B
y4eOHUKaxX 1O ATOMY MPEIMETY PUMCKOMY
Bpauy 00s13aTeNIbHO MOCBSIIAETCS HECKOIb-
KO cTpanull. M3 Jpyrux MeIuIMHCKHUX
crienuanbHOCTe!, 00s13aHHBIX ["anmeny cBo-
UM pa3BUTHEM, HA3bIBAIOT (PU3HOJOTHUIO U
dbapMakoyIoTHio, HO B YYeOHHUKAX 1O ITUM
npeaMmeraM ums ['aneHa He yOMHUHAaeTcs.
[To-BUMMOMY, C TOUKH 3PEHHUSI COBPEMEH-
HbIX (HU3HOJOTOB U (HapMAKOJIOTOB, €ro
pOJIb B CTAHOBJICHUM 3THX JUCLUILIMH HE
TaK 3HAYUTEJIbHA, KaK CUUTAIOT HMCTOPUKHU
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Using certain examples we have shown,
that Galen took the properties of the used
components and their components into
consideration, offered sensible ingredients
combinations and blends, and prepared a
dosage form, capable of implementing its
pharmacological action. The analysis of the
materials gave grounds to consider Galen
not only as an outstanding doctor, but one
of the first manufacturing chemist.

Keywords: Roman doctor Galen, histo-
ry of pharmacy, technology of pharmacy,
methods of drugs preparation.

On the opinion of many authors, Galen
was an outstanding doctor, whose contribu-
tion into medicine is hard to overestimate.
It is considered that he played its principal
role in anatomy development. There are
several pages in student books on this sub-
ject devoted this Roman doctor. Galen also
influenced the development of physiology
and pharmacology, but there is no reference
to him in the books on these subjects. Ap-
parently from the point of view of contem-
porary physiologists and pharmacologists
his role in their fields was not as significant
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MeauuuHbl. OHAKO €CTh pa3fes MeIullu-
Hbl, BKJIaJ [alieHa B pa3BUTHE KOTOPOTO,
cuMTaeTcs pewmaromumM. Mmeercs B BUIY
dapmanus. Bo Bcex yuebHukax no ¢dapma-
[IUU U, B YACTHOCTH, IO (hapMaIieBTUYECKOM
TEXHOJIOTHH, 3aciyru [aneHa o6sg3arenbHO
oTMeuaroTcs. B uém ke coctouT ocobas
poub ['anena B dhapmanuu? s nmomydeHus
OTBETA Ha 3TOT BOIIPOC MBI MPOAHATIUZUPO-
BaJIl HEKOTOPHIC BHICKA3bIBAHUS UCTOPUKOB
MEIUIMHBI U (PapMaiuu Ha 3Ty Temy. BoT
JIUIIH HEKOTOPHIC UX HUX.

WN.M. JleBuHilTElH, HE HacTaWBas Ha
ocobom Bkiane ['amena B dapmanuio, BcE
XKe oTMedaetT, yto lajieH pazjenun jexap-
CTBa Ha «IPOCTHIC, EHUCTBYIOIINE HIEMEH-
TapHBIMU CBOMCTBaMHU (XOJ0, TEILIO, BIaXK-
HOCTb, CyXOCTb), U CIIO’KHBIE, IEHCTBYIOLIHE
B 3aBHCHUMOCTU OT Pa3jiM4HOIO COYETaHUS
[IaBHBIX M TMOOOYHBIX CBOMCTB (TOpBKUE,
CJaJIKe, KUCIbIE U. T. 1.)». [lo MHEeHuIo aB-
TOpa, ['ajieH BlepBblE OCMOPUI MOCTYJAThI
Kol ['unmokpara, yTBepXAaBIIME, YTO
JIEKapCTBa B MIPUPOJIE JaHbl B TOTOBOM BHJIE.
[Manen BBIIBUHYN NPEINOJIOKEHHE, YTO B
PacCTEeHUSIX U KUBOTHBIX €CTh MOJIE3HBIE CO-
enrHeHus (JIekapcTBa) U BPENIHbIE, KOTOPhIE
Ha/mo oTtOpackiBarh. OCHOBHBIMU TEXHOJIO-
TMYECKUMU TTPUEMAMHU, KCIIOJIb30BaBIIMMU-
Csl IPY U3TOTOBJICHHUH JIEKApCTB, 10 €r0 MHE-
HUIO, SIBISUTUCH «U3PE3bIBAHUE, TOTYCHUE
(M3MenpYeHUE), pacTUpaHue, HacTauBaHHE,
OTBapHBaHUE, pacTaruiuBanue u ap.» [1].

Cornacno muenwmto I I'ezepa cam I'anen
MPEANOYUTA MPUMEHSTh MPOCTHIE JIEKap-
CTBEHHBIE CpeCTBa [2].

WNuTepecHa TpakToBKa Bkiaga ['amena
B (papmaruio, MU3JIOKEHHAs TOKTOPOM Me-
mutbabl K.C. Snyrtoit, B «KpaTkoMm Kypce
dbapmanmu 1 papmakoraozun». [1o MueHUIO
3TOr0 aBTOpa, BCE JIEKAPCTBEHHBIE Iperna-
paThl B CMBICJIE UX NPUTOTOBJIEHUs ['aneH
paznenui Ha:

— MPOCThIE, K KOTOPBIM IPUHAJJIEXKAT
BEILECTBA JKMBOTHOTO M PACTUTEIBHOTO
MPOUCXOXKIEHUS (TpaBbl, JIMCThS, KOPHH,
OpTraHbl U TKAHU KUBOTHBIX);

— XHUMHUKO-(papMaleBTU4ecKue, MpUro-

as medicine historians think. However the
medicine field where Galen contribution is
considered to be decisive is pharmacy. All
pharmacy student books note a big contri-
bution of Galen, particularly in technology
of pharmacy. Why the role of Galen in phar-
macy is so special? To answer this question
we will analyze some expressions of the
medicine and pharmacy historians. Here are
some of them.

I.I. Levinstein do not speak about a spe-
cial contribution of Galen into pharmacy,
but notes the division of drugs into “simple,
which act with element properties (cold,
warm, humidity, dryness), and complex,
which act depending on different combi-
nations of principal and side effects (bitter,
sweet, sour etc.)”. On the author’s opinion,
Galen for the first time questioned the pos-
tulates of Hippocrates school, which be-
lieved that drugs are given by nature in its
final form. Galen supposed, that plants and
animals have useful compounds (drugs) and
harmful compounds, which need to be elim-
inated. On his opinion, the basic technologi-
cal methods for drugs preparation were “in-
dentation, grinding (bucking), maceration,
decoction, firing etc.” [1]

According to G. Gezer’s opinion Galen
himself would implement simple drugs [2].

Explanation of Galen’s contribution into
pharmacy by K.S. Yatsuta in “Brief Course
of Pharmacy and Pharmacognosy” is in-
teresting. On the opinion of this author, all
drugs were divided by Galen in terms of
their preparation:

— simple, which include substances of
animal and vegetable origin (herbs, leaves,
rhizomes, organs, and tissues of animals);
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TOBJIEHHE KOTOPBIX MPOU3BOAUTCS XUMUYE-
CKUM IyTEM (cona, cepa U T. 1.);

— CJIOXHBIE WM FaJIEHOBbIE Mpenaparsbl.

Cno’KHOCTB rajeHOBbIX MTPENapaToB, Ta-
KUM 00pa3oM, 3aKJII0YaeTCs B TOM, YTO OHU
MOTYT COCTOSITh W3 MpeJCTaBUTENEH mep-
BBIX JBYX Ipymi [3].

WNuTepecHa, Ha Haml B3DVISA, M TOYKA
3pEeHMs] HCTOPUKOB MeauuuHbl T. Men-
ep-llreitnera u K. 3yarosa, coriacHO KOTO-
poit ['anieH pasynyan Tpu CTauu IEUCTBUSA
JekapcTB. B mepByto craauto, npexsie Bce-
IO, MPOSIBIIAIOTCS. OCHOBHBIE MPUCYLIUE UM
CBOICTBa (TEIIOTa, X0JIO/, CyXOCTh, BIIaX-
HOCTh). Bo BTOpy1O CTaguio ocCylecTBis-
eTcsi KOMOMHUPOBAHHOE JIEWCTBHE JTHUX
OCHOBHBIX CBOWMCTB, B TPETBIO CTaJHIO,
HAKOHELl, pealu3yrTcs crenupuyeckue
CBOICTBAa OT/EJBHBIX JIEKAPCTBEHHBIX Be-
IecTB (PBOTHOE, CIIAOUTENIbHOE, MOYETOH-
Hoe neiictBue). CiaeayromuM MPUHIUIIOM
JIEJICHNsI JIEKAPCTBEHHBIX BEIECTB SIBIIS-
€TCSl MPUHIMUI «JEHCTBYIOILETO BEIIECTBA
(potential)». 1o I'aneny 3T BemecTBa pas-
JMYAIOTCS IO CTENEHU AeicTBus. 1-4 rpyn-
na MpeACTaBlI€Ha COEIMHEHUSMU C €JiBa
MPOSBISAIOIIMMCS JEUCTBUEM, 2- Tpymna
— BEIlleCTBAMH C 3aMETHBIM JEHCTBUEM, B
3-10 TpyIIly — CUIbHOJAEHCTBYIOIINE BEILIE-
CTBa U B 4-10 TPYyMNIy — BXOJAT BpPEIHbIC U
paspyuiarone opraHu3M coeTuHeHus [4].

B Bonbnioit MEIUIIMHCKOW DHIIMKIIONE-
UK (M31aHUE BTOPOE), B CTaThe, MOCBAIIEH-
Hoii ["aneny (aBrop crarbu — b.J1. Ilerpos),
yTBepKIaeTcs, 4ro ['anen o600 croco-
Obl 00pa0OTKH JIEKAPCTBEHHBIX BEIECTB M
OMpOBEPT B3MIAABI TOcienosarenen [ urio-
Kpara, CYMTaBIIINX, YTO B MPUPOJIEC JIEKAPCTBA
CYIIECTBYIOT B TOTOBOM BHUJIE, U [T0O3TOMY OHH
He TpeOyroT Kakoi-mibo oopadbotkw [5].

C nawell Touku 3peHus1, OnMxKe BCeX K
NOHMMaHMIO Bkiaaa [anena B papmaiieBTu-
YecKylo HayKy nogomeén mnpodeccop M.A.
MypaBbéB. OH cuutaj, 4YTO UCTOPUUYECKUMN
Bkiaa ['anena B (papmanuio 3akmroyaercs B
TOM, YTO OH M3MEHMJI MPEJICTABICHUS O Jie-
KapCTBaX, KOTOpbIe CI0XWINCH KO II B. mmox
BiMsHUEM B3DIsIO0B ['mmnmokpara. Kak yxe
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— chemical and pharmaceutical, which
are prepared by chemical methods (soda,
sulfur etc);

— complex or galena drugs.

Thus the complexity of galena drugs is in
the fact that they can consist representatives
of both first groups [3].

In our opinion, the point of view of such
medicine historians as T. Meyer-Steineg
and K. Zudgov. According to them Galen
calculated three stages of drugs action. The
first stage includes primarily the appearance
of basic properties (warmth, cold, dryness,
humidity). The second stage includes com-
bined action of the basic properties, and the
third stage comprises the realization of spe-
cific properties of separate drugs (emetic,
depletory, diuretic action) The next princi-
pal for drug substances classification is the
method of “acting substance (potential)”.
According to Galen these substances dif-
fer by the action degree. The first group is
represented by the compounds with barely
pronounced action, the second group is rep-
resented by the substances with pronounced
action, the third group includes strong ac-
tive substances, and the forth group com-
prises harmful and organism destroying
compounds [4].

There is a statement in the Big Medical
Encyclopedia (second edition), in the article
devoted to Galen (author B.D. Petrov), that
he generalized the ways for drug substances
processing and deflated the views if Hippo-
crates followers, who considered that drugs
exist in nature as a ready to use product and
do not need any processing [5].

We believe that Professor [.LA. Muravyov
was the closest scientist to understanding of
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ObUIO CKa3aHO BbINIE, [ MMMOKpar cuuTa,
YTO B IPUPOJIE JIEKAPCTBA JIaHbI B TOTOBOM
BUJIE U ONTHMAJILHOM COYETaHUH, U 3ajaya
Bpaya 3aKJIF0YaeTCsl B COXPaHEHUH MX IPH-
POIHOTO COCTOSIHUSA. [ ajieH e BIepBbIC BbI-
JIBUHYJI TIOJIOKEHHE, UTO B JICKAPCTBAX — pac-
TUTEILHBIX WIIH )KUBOTHBIX — €CTh BEIIIECTBA,
KOTOpBIE TIOJIC3HBI, T. K. OKa3bIBAIOT JIeUeO-
HOE JICHCTBHE, U €CTh BellecTBa Oecroses-
HBIC U Ta)K€ BPEIHBIE, OT KOTOPHIX MOXKHO U
HY)KHO M30aBIsIThCs. Tak BOSHHKIIA Ues 00
«U3BJICUEHUSX» U3 PACTEHUN U JKMBOTHBIX,
B KOTOpBIE MEPEXOIAT ICUCTBYIONINE BEllle-
CTBa, WU, KaK PaHbLIE TOBOPWIIU, JICHCTBY-
romre Hadana. OTnaBas JaHb JOCTHXKEHUSM
lNanena, .A. MypaBb€B nuIeT: «3HAYCHUE
l'anena B pa3BUTHUH TEXHOJOTUHU JIEKAPCTB
U (dapmaiu BOOOIIE 3aKIII0YaeTCs B TPE/I-
JIOKEHHBIX UM MPUHIUNAX, TEOPHUSX, TEX-
HUYECKHUX MpUEMAX M yKa3aHHsIX, KOTOpbIE
OBUTH W3JI0KEHBI B MHOTOYHCIICHHBIX pabo-
TaX, MEPEKUWIN €ro AMOXY, U MOJIb30BATUCH
6onbmum aBroputeToM 110 X VI B.» [6]. Kak
BUAHO, MIBaH AnekceeBUY pas3ziesisieT TOUKY
3peHusl MPEAbAYIIUX aBTOPOB, HO B 3aCiIy-
ry ['aneHy cTaBuT emg u To, 4TO OH TOMUMO
(hopMynupoBaHUs ONPECIIEHHBIX TEOPETH-
YEeCKUX OCHOB (papmanuy Npeiuioku enié
Y TEXHUYECKHE MPUEMBI IPUTOTOBJICHUS Jie-
KapcTB. MOXKHO KOHCTaTUPOBaTh, uTo ['ajnen
MIpH MOJIyYSHHUH JICKapCTB OCO3HAHHO Tepe-
pabaTbIBai ChIPHE C MOMOIIBIO 0COOBIX MPH-
€MoB, puaBas eMy (hopmy, CriocoOHyto 60-
aee 3(hPeKTUBHO MPOSBUTH CBOE JiedeOHOE
JIEHCTBHE.

B nacrosimiem uccienoBanuu Obuia Mo-
CTaBJICHA 1EJIb — Ha KOHKPETHBIX MpUMeEpax
MOJATBEPIUTh HM3JI0KCHHBIC BBIIIE TAHHBIC
Ha OCHOBE M3yUEHHS OTKPBITHIX JINTEPATYP-
HBIX UCTOYHHKOB.

K coxanenuro, HalmM MONBITKH OOHa-
PYXKUTh JIOCTYIIHBIE ISl MMOHUMaHUS CO-
BPEMEHHOTO YHUTATENs MOIJIMHHBIE TPYAb
PUMCKOTO Bpaua, MOCBAIIEHHBIE TPUTOTOB-
JICHUIO JICKAPCTB, HE YBEHYATHUCH YCIIEXOM.
Bcé€, uTto Ham ynanoces HalTH, HAMUCAHO, KaK
npaBuio, B XV B., Ha KJTACCUYECKOM JIATHH-
CKOM S$I3bIKE, J1a €lI€ U TOTUYECKUM pud-

the Galen’s contribution in pharmaceutical
science. He supposed that historic contribu-
tion of Galen in pharmacy is in his change
of view about drugs which was in II centu-
ry influenced by Hippocrates school. As it
was mentioned above, Hippocrates believed
that drugs in nature are ready to use in its
optimal combination, and the doctor’s task
is to keep their natural condition. Galen for
the first time supposed that vegetable and
animal origin medicines have substanc-
es which are useful, since they implement
treatment activity, and useless substances
which need to be eliminated. The idea about
extracts from plants and animals with active
substances appeared in this manner. Paying
a tribute to Galen, [.A. Muravyov writes
“The significance of Galen in the develop-
ment of drugs technologies and pharmacy is
in the principals proposed by him, theories,
technical methods, and guidelines which
were given in his works survived his epoch
and had authority up to XVI century.” [6].
As we can see, Ivan Alekseevich Muravyov
shares point of view of previous authors, but
he emphasizes that Galen offered technical
methods for drugs production, apart from
certain theoretic bases of pharmacy stipula-
tion. We can note that while obtaining drugs
Galen processed raw materials using special
methods, and made a form, capable of effi-
cient action of its treating properties.

In this study we had a purpose to prove
the data mentioned above on vivid exam-
ples, by studying open literature sources.

Unfortunately, our tries to reveal under-
standable for contemporary readers sources
of Roman doctor, devoted to the drugs pro-
duction were not successful. All we could
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ToM. PacmmdpoBka 3THX TpPyJIOB TOKHA
IPOBOAUTHCA crienuanuctamu. OgHaKo HaMm
BCE Ke yIajioch OOHAPYXUTh MCTOUYHUK C
nuraraMu «u3 ['aneHa», 3acimyXKuBaromuil
noBepusi. Peub uAET 0 rpaHAMO3HOM TpPY-
ne ABuiieHHbI «KaHOH BpaueOHON HayKH».
Nwms INanena B «KanoHe» noBropseTcs 10-
BOJIBHO YaCTO, YTO CBUJIETENIBCTBYET O OOJIb-
oM BIUSHUU ero TpyaoB Ha MOH Cuny.
Tak, B kaure I I'amen uutupyercs 35 pa3s,
B kHure Il ccpliku Ha ['anena BcTpevarorcs
77 pa3, B xuure I1I (tomax 1 u 2) ynomuna-
HHE 0 Tpyaax yd€Horo ooHapyxeno 70 pas,
B kHure IV — 49 pa3, a B kaure V — 27 pas.
Hutupys I'anena, 1on Cuna craBut nepen
€ro MMEHEM YBa)XKUTEJIbHBIM AIUTET — «J10-
CTOMHEHNIINHI U3 Bpadei». Bo BTopou kHUTE
Kanona, B KOTOpO#1 ONTUCHIBAIOTCS CBOMCTBA
MPOCTHIX JIEKAPCTBEHHBIX CPEJICTB, YACTO
BCTpevaroTcs cioBa: «['ajieH roBOpwuT...»,
«mo T'aneny...», «COMIaCHO YTBEP>KICHUIO
TI'anena ...», «B otauuue ot ['anenHa...». To
ecTh ciycTs 9 croneruii ABUIIEHHA OTKPBI-
TO LUTUPYET [ 'aneHa, nonpasIsieT €ro, Cro-
PUT C HUM, U OT3BIBAETCS O HEM C YBAKECHHU-
eM 1 J00pokenaTebcTBOM [7].

Huxe Mbl IPUBOAMM HECKOJIBKO TaKHUX
LIUTAT, CONPOBOANB UX KOMMEHTapHEM.

Tak, B xumre Il «Kanona» ABuieHHa
numet: «l'aneH paccka3blBaeT, 4TO €My
KaK-TO CIYyYHJIOCh YPE3MEPHO pPaCTEPETh
COCTaBHBIC YaCTH KAMMYHHHU (CEMEHA TMH-
Ha, aBT.), U OHO (CPEJCTBO, aBT.) MPEBpPATH-
JIOCh B MOYETOHHOE, TOIJIa KaK paHEe eMy
OBLIO CBOWCTBEHHO OTMYILEHUE E€CTECTBA.
[TosToMy HE HYXHO NpecTyInarb Mepy Npu
pacTHpaHHM JIEKapCTB, OONAMAIOIINX pPa3-
PEKEHHBIM BEIIECTBOM» [7]. DTOT nmpumep
MOKa3bIBaeT, 4To ['ajieH yxe B ero Bpems
MOHMUMAaJl BaXXHOCTh TAKOTO TEXHOJIOTHUYe-
CKOT'0 TIOKa3aress, KaK pa3Mep 4acTHll I10-
pOILIKa TPU U3MEIIBYEHUU ChIPBSI.

NHTepecHbl TEXHOJIOTMU MPUTOTOBIIC-
HUSl JIEKAPCTBEHHBIX KAallleK C Pa3jIMYHbIM
dapmakonornyeckum 3P¢HeKToM, MpuBe-
néunnle B «Kanone» 1ou CuHEBL:

1. «JlekapctBennass kamka [aneHa,

jeyamiasi MOYKH, MOYEBOM MY3bIpb
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find was written in XV century in classic
Latin in Gothic font. Deciphering of these
papers should be done by experts. However
we could find a reliable source with Galen
quotes. It was a colossal work of Avicenna
“The Canon of Medicine”. Galen’s name
is encountered rather often there, which
proves a big influence of his works on Ibn
Sina. So the first book quotes Galen 35
times, in Il book, they are encountered 77
quotes, in III book (vol. I and II) the scien-
tists is mentioned 70 times, in IV book — 49
times, and in V book 27 times. Quoting Ga-
len, Ibn Sina put a respectful epithet before
his name — “well-deserved doctor”. In the
second book of Canon, where the author de-
scribes the properties of simple drugs there
are expressions: “Galen said...”, “accord-

2

ing to Galen...”, “following the Galen’s
statement...”, “unlike Galen...”. L.e. after
9 centuries Avicenna openly quotes Galen,
make remarks to him, argue with him, and
make respect to him [7].

We cite several passages with comments
below.

In the II book Avicenna writes “Galen
tells that he could by chance grind com-
posite parts of communia (cumin seeds,
aut), and it transformed into diuretic agent.
Therefore it is necessary to draw the line in
grinding of medicines with rare substance”
[7]. This example shows that Galen in his
time understood the importance of the tech-
nological index of the powder particles size
after raw materials grinding.

Technologies of preparation of medicinal
paps with different pharmacological effects,
shown in “Canon” of Ibn Sina are also in-
teresting:
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Y, B LIEJIOM, O3/0paBJIMBAIOIIAsl BCE
Teno. PacTutenbHble KOMIIOHEHTHI
(JIMcThA, KOpHU, ceMeHa — Bcero 13
KOMIIOHEHTOB), B3SIThIE B PaBHBIX KO-
JIMYECTBAX, CMEUINBAIOT, THIATEIHHO
M3MEIBYAIOT, 3aMEIMBAIOT HAa MELY,
OYMILIEHHOM OT IIEHBD».

2. Emgé onnHa nexapcTBeHHas Kallka OT
l'anena, momoraromasi mpu 00X B
MEYEHH, KalllJle U KPOBaBOM pBOTE
TOTOBHUTCSI  CJIEAYIOMIMM  00pa3oM.
bepyT 12 pacTuTenbHbIX KOMIIOHEH-
TOB, M€, BUHO, KaMeab. Bce kom-
IIOHEHThl CMENIMBAIOT, TUIATEIBHO
W3MEJIBYAIOT, MPOCEUBAIOT U 3aMe-
IIMBAIOT HA MENY.

3. Kamka ¢ kypkymoii no I'aneny «io-
MOTaeT OT 3acTapeibix 0ojeil B me-
YEHH, CeJIe3EHKE, OTKPBIBAET BCE
3aKyIOpKH, CIydarolluecs B Opra-
Hax MUIIEBAPEHNUs], U3TOHSET BETPHI,
TOHUT MO4YY, TIOMOTaeT oT Bcex 0o-
JIE3HEW B IOYKAaX, MOYEBOM ITy3bIpE
1 B Matke. bepyT 21 pacTurenbHblii
KOMITOHEHT, JTOOABIISIOT B 3Ty CMECh
CKOJIONIEHPY alTEYHYI0 U MOCIE U3-
MEJBYEHHUSI U MPOCEUBAHUS CMAYM-
BAIOT 0aIb3aMOBBIM MacliOM U 3aMe-
LIMBAIOT HA MEIY».

4. JlexapcTBEHHas Kallka, W3 4YHUCIa
npeuIokeHHbIX [ amenoM, sddex-
THUBHAS TPH JICYCHUHU OOJIe3HEH JIET-
Kux. «BHayajie roToBIT cMech MEna
U KamMeau TEepPHIEeHTUHOBOIO JIepeBa.
CMech TOTOBAT B KOTJIE C JBOMHBIM
JTHOM M, KOTJIa OHA HAUMHAET I'yCTETh,
NpHUOABISIOT Tanb0aH M MPOIOIIKa-
10T BapUTh J0 TOIO MOMEHTA, KOrja
UM XOTST KalHyTh, a Karuis He oOpa-
3yerca. [locie oxyaxkaeHus CMecH,
B He€ MPUOABISAIOT OCTABHBIE CMe-
HIaHHBIE U TLIATEJIBHO H3MEJIbUEH-
HbI€ JIEKAPCTBEHHBIE KOMIIOHEHTHI.

AHallM3 TPEeACTaBICHHBIX MPONUCEH,

COCTOSIIINX, B OCHOBHOM, M3 PaCTUTENb-
HbIX KOMIIOHEHTOB, CBHJIETEIIbCTBYET, UTO
BHavasie ['ajleH MHIrpeIueHThl CMEeIuBal,
THIATEJIbHO M3MENb4all W mpoceuBai. [la-

1. “Medicinal pap of Galen, which heals
kidneys, bladder, and the whole body.
Its plant components (leaves, roots,
seeds — together 13 components), got
in equal volume, are blended, mixed
with honey without foam”.

2. One more medicinal pap of Galen
which treats liver aches, caught, and
blood vomit is prepared as following.
12 plant components, honey, wine,
gum are blended together, milled,
sowed and mixed with honey.

3. Galen’s pap with turmeric “helps in
treatment of old diseases in liver,
spleen, opens all corkings in diges-
tive organs, eliminates winds, sends
urine, treats all diseases in kidneys,
bladder, and womb. It requires 21
plant component, adding it with Cet-
erach officinarum, then it’s milled
and sowed, moisture with balsam oil
and mixed with honey”.

4. Medicinal pap of Galen effective
for the treatment of lungs diseases.
“It starts with the preparation of a
blend of honey and gum of terpentine
tree. The blend is prepared in a boil-
er with double bottom and, when it
starts getting thicker, it is added with
galbanum and is boiled on up to the
moment when the drop doesn’t form.
After cooling of the blend it is added
with the rest of mixed and milled me-
dicinal components™.

The analysis of these paps, which con-
tained mainly plant components, gives ev-
idence that at the beginning Galen mixed
ingredients, milled and sowed them. The
powder obtained he mixed with honey,
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Jlee MOIYYEHHBIM MOPOLIOK OH CMEIIMBAJ C
MENOM, KOTOPBIY CIELIMAJIBHO JIsl TOTO Ba-
pHIIK, yaass ¢ ero moBepxHoctu neny. O6-
pamiaet Ha ce0si BHUMaHHUe TIIATEIbHOCTD,
C KOTOpOHM IpPOBOAMJIACH ITOATOTOBKA pac-
TUTENBHOTO ChIpbs. Ero cmemmBanu, us-
MeJIbYaIH, MPOCEUBAIN, TOOUBASICh, TAKUM
o0pa3oM, CTaHIapTHBIX Pa3MEPOB YaCTHII
nopoika. Eciu B mepBbIX IByX NPOMUCX
CMECh M3MENBYEHHBIX PACTUTEIBHBIX KOM-
IIOHEHTOB Cpa3y 3aMellMBaJIM HA MENY, TO
B TPETHEU MPOIKCH NOJYUEHHBIN OPOIIOK
CHauyajga CMauMBaJId MacjioM, U TOJBKO IIO-
ToM 100aBmsiiu Mén. BepostHo, [aneH yxe
3HAJI, YTO UCII0JIb30BAHKME MacJja I103BOJISIET
9KCTPAarupoBaTh U3 B3AThIX CEMSH II0JI€3HbIE
KOMITOHEHTHI (Hampumep, 3pupHbie Macina),
KOTOpbIE HEBO3MO)XKHO H3BJE€Ub MHBIM IIy-
téMm. OOpamaer Ha ceds mpeaBapuTeIbHas
noAroroBka ména. Yxe Bo Il B. MEn Bapu-
JIM, OYMIIAS €T0 OT HEXKETATEIbHBIX KOMIIO-
HEHTOB U, ITPOAJIEBAsI TEM CaMbIM CPOK €r0o
XxpaHeHusd. Emé onHa BaxkHast AeTallb — 3TO
UCMOJIb30BaHUE KOTJIA C JBOWHBIM JIHOM.
[lo HameMy MHEHHIO, 3TOT KOTEN — HE YTO
MHOE, KaK BOJIsiHasi OaHs, KOTOpasi M03BOJIS-
Ja ylepKUBaTh MOCTOSHHYIO TEMIIEPATYPY
OpU YNapUBaHUU KUJKUX KOMIIOHEHTOB
110 3aJaHHOM Bs3koctu. Keraru, meToguky
OIpeNieNIeHNs] BA3KOCTH MOIYYEHHOTO IMpo-
yKTa 110 00pa30BaHUIO KAIlJId Mbl UCIIOJIb-
3yeM JI0 HaCTOSIILIEr0 BPEMEHHU.

[IpuroroBnenue o0IIEYKPEIUISIOMIETO U
TOHU3UPYIOLIETO CPEACTBA — YKCYCOMENA —
no ['aneny nemaercst cneayommmM o0pa3om:
«OepyT xopoiiero Ména, CTaBiT Ha ciabo
TICIOIINE YIVIM, CHUMAIOT TEHY, J00aBis-
10T K HEMY YKCyca, HE OY€Hb KHUCJIOrO U He
c1aboro, ¥ OCTOPOXKHO KHUIISITSIT Ha OTHE,
YTOOBI OHU XOPOILIO CMELIAINUCh, U YKCYC
HE OCTaJICsl ChIPbIM. 3aTeM OXJaXJIalT U
coxpanstoT. Korma »enmaroT ero ymnorpe-
OWTBH, TO CMEIIMBAIOT ¢ Bojor. Ho cmemm-
BaTh HAJIO TakK, KaK JJroOUT OonbHOMU. Te, KTO
JTHOOUT MOKHCIIee — JI00aBISIOT CpPEACTBa
no0oJbIle, a TOMY, KTO JIIOOUT MHOCHAIlE,
0epyT moOO0JIbIIIE BOIBI.

[Ipu U3roTOBIEHUH ITOTO CpPEeACTBa, 00-
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which was prepared in a special way, re-
moving foam from the surface. Thorough-
ness of the plant materials preparation is
remarkable. It was mixed, milled, sowed,
achieving the standard sizes of powder par-
ticles. If in first two recipes the blend of
plant components was mixed with honey
at once, in third recipe the powder obtained
was moisture with oil, and then added with
honey. Galen probably knew that oil im-
plementation allowed extraction of useful
components from the seeds (for example es-
sential oils), which are imposible to isolate
in any other way. Preliminary preparation
of honey is also remarkable. In II century
honey was boiled, cleaned from undesir-
able components, expanding its expiry day.
The use of the boiler with double bottom
1s one more important detail. We think that
this boiler in reality is a water bath, which
would allow keeping the stable temperature
while vaporization of liquid components up
to the viscosity needed. Besides, we still use
the method of a final product’s viscosity de-
termination nowadays.

Preparation of general strengthening
and tonic agent — vinegar honey — by Ga-
len 1s made using the following method:
“fine honey is taken, put on cinders, foam
is removed, added with vinegar, not sour
but not weak, carefully boiled in flames
for their good mixture, and vinegar would
not remain raw. Then it is cooled and pre-
served. Before using it is mixed with water.
But there is no need to mix them, as patient
would like. Those who like sour vinegar can
add more agent, and those who like it sweet
take more water”.

The following feature of this agent prepa-
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pamaer Ha cebs BHUMaHME CIEIYIOLIEE.
[IepBoe, 3TO0 — MOArOTOBKA MENA: KHUIIAUYE-
HUE U yAAJICHUE U3 HEro NEHBI, U BTOPOE —
YKCYCOMEN, O KOTOPOM LUIA PeYb, MOKHO
paccMaTpuBaTh B KauecTBe, Kak Obl ceivac
CKazalli, «BHYTPHANTEYHOW» 3aroTOBKHU C
YBEJIMUEHHBIM CPOKOM T'OTHOCTH, KOTOPYIO
MIPU HEOOXOAMMOCTH MOXKHO OpaTh ¢ cO00i
K OOJIbHOMY, /17151 TPUTOTOBJICHUS JIEKapCTBa
HEIMOCPEJICTBEHHO Y ero nocrenu. Bepost-
HO, ["asieH y»ke Toraa 3Haja 0 KOHCEPBHUPYIO-
IIIEM CBOMCTBE MENa.

WNurepecno, yro lanen miua cBoux cu-
pONOB C MENOM PEKOMEHIYET HCIOJIb30-
BaTh pa3Hyo Boxy. B oqnom penenre 'anen
COBETYET JIs INPUTOTOBICHUS CUpOIA U3
COTOBOIO0 MENAa MNPUMEHATH IPO3PAYHYIO,
IIPECHYIO, POAHHUKOBYIO BONY, & B APYTOM —
BONly A0XkAeByto. Mcxonsd U3 3Toro, He MoJ-
JIEKUT COMHEHUIO, 4TO ['aneH pasznnyain kak
MPOCTYI0, «KMUHEPAIbHYIO», TAK U JUCTHJI-
JUPOBAHHYIO, «OKACBYIO», BOLY.

CrnoxHoe cpenctso 'anena, kotopoe no-
MOTaeT MpH «3a00J1€BaHUH JIETOUYHON TPYO-
KM, A3BbI B JIETKUX, XapKaHbU THOEM U KpO-
BBI0», UIMEET MHOTOKOMIIOHEHTHBIN COCTaB
— COIepKUT 16 pa3IMUHBIX UHTPEIUEHTOB.
«IIpun ero NpuroToBIECHUH NPEABAPUTETBHO
MEI U KaMeJb TEPIIEHTUHOBOIO JepeBa Ba-
pAT B 1BOMHOM cocyne. Korna cmecs 3ary-
CTEET, K Heil MpUOAaBIIAIOT Tajib0aH U BapAT
710 TOT'O NpeAeIia, KOTAa Kallu He pacXosT-
csl. 3aTeM CMECh OXJIAXK/1at0T ¥ TPUOABIISAIOT
BCE OCTAJIbHBIE KOMIIOHEHTHI B PacTEPTOM
Buae». OmaTh Mbl BCTpEYAaeM HCIIOJIb30Ba-
HHUE BOJsIHOM OaHu. B aToMm penenrte uHTte-
pecHa Takke paszzeiibHas nepepadoTka cy-
XMX U JIETKOIUIABKUX KOMIIOHEHTOB.

['aneHoM omMCcaHO TakKXke JEKapCTBO
IPOTHUB 3a00JI€BAHUS TOJICTOIO KMILIEUHUKA
(3amopa). «bepyT madpana, cymOyna, mup-
pBl, KycTa, Oenoro nepua, JJIMHHOTO Mepla
U rann0aHa, 0alb3aMHOTO Macja, KHTau-
CKOWM M IEWIOHCKOM KOPHIIbI, KOPbl KOPHS
MaHJparopsl, BKATOTO COKa MaHJIparopsl,
CEeMsIH JIMKOM MOpKOBH, caramneHa. Pactu-
TeJIbHbIE KOMIIOHEHThI U3MEIBYAIOT B CMECH
0anp3aMHOr0 Macja U COKe MaHJIparopsl, a

ration attracts attention. The first is the hon-
ey preparation: boiling and foam removal,
and the second is vinegar-honey, mentioned
above, which can be considered intraphar-
macy preparation with prolonged expiry
date, which can be used and prepared near
the patient’s bed. Galen probably knew the
preservative properties of honey.

One more interesting fact is that Galen
recommends using different water for his
syrups with honey. In on recipe Galen ad-
vices using transparent, fresh, springwater,
and in another he uses rainwater. Therefore
there is no doubt Galen differentiated sim-
ple, “mineral”, and distilled, “rain” water.

Complex agent of Galen, which helps
treating “the diseases of a lung tube, ul-
cers of lungs, gleet and blood cough” has
multi-component content with 16 different
ingredients. “For its preparation honey and
terpentine tree gum are boiled in a double
vessel. When the blend gets thicker, it is
added with galbanum and boiled to the mo-
ment when drops are not separated. Then
the mixture is cooled and added with the
rest milled components”. Again we see the
application of a water bath. This recipe is
interesting because of the separate proces-
sion of dry and easily melted components.

Galen also described a medicine for the
treatment of colonopathy (corpostasia).
“Saffron, sambul, myrrh, bush, white pep-
per, long pepper, and galbanum, balsam
oil, Chinese and Ceylonese cinnamon, bark
of mandrake root, mandrake juice, dev-
il’s-plague seeds, sagapen. Plant compo-
nents are milled in a mixture of balsam oil
and mandrake juice, and then mixed with
honey.” In this case, as we can see, aromat-
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3aTeM CMENIMBAIOT ¢ MENoM». B maHHOM
cly4dae, KaKk Mbl BUJHM, OMSITh apOMATHbBIE
TPaBbl U CEMEHA MPEABAPUTEILHO U3METb-
YaloT B Macjie U JIMIIb IIOTOM CMEIIMBAIOT
C MEJZIOM.

bonbabie moukm [aneH pexkomMeHmyer
JICYUTH JICTIEIIKAMH CIEAYIOLIET0 COCTaBa:
«OepyT OUHMILEHHOTO JIECHOTO Opexa, O4H-
IIEHHOT'O MHUH/IaJIsl, OYMILIEHHBIX CEMSH Ca-
JIOBOM KHCCBI, OYMIIICHHBIX CEMSH TMHUHA,
ceMsiH OOJIMToJIOBa MATHUCTOTO, madpaHa,
CeMsIH OrypIia, OIHusl, CEMSIH O€JICHBI U Ce-
MSH cenbliepes. Bc€ 3amenmmBaroT Ha Meny,
TOTOBAT JIEMEMIKU M JA0T OUTh C TEIUION
9UCTON BOJOI». B aTOM penienite nist Gpop-
MUPOBAHUS JICNEMKH, OCHOBHBIM KOMIIO-
HEHTOM KOTOPBIX ABJISIOTCS pACTEPTHIE OpE-
XU U CEMEHA PaCTCHUM, UCTIOb3YIOT ME.

I'maznas wMa3b, Ha3BaHHas [ameHoM
«IIPOCTOM Ma3blO», COCTOUT U3 13 Kommo-
HEHTOB, B KOTOPBIE BXOJSAT XOKEHAA MEJb,
onui, madpaH, 000poBas CTpys, MHppa,
OJIOBSIHHBIE Oeiriia U KaMenb. Beé 3amernn-
BafOT Ha BOJIC M CMEIINBAIOT C TMYHBIM O€JI-
KoM. MHTepecHOo, 4TO B COCTaB Ma3H BXO-
AT aHTUCEITUYCCKHI, 00€300IMBaIOIINH,
a TaKXe NPOTHUBOBOCHAIUTEIbHBIN HHIPE-
JTUEHTBI. A 11st Toro, 4ToOBl Ma3b OOnazaa-
Ja HEOOXOAUMBIMH (PU3UKO-XUMUYIECKUMHU
CBOMCTBaMHM, YYEHBIM 3aMEIIMBAaEeT €€ Ha
SIMYHOM O€JIKE, BEPOSITHO, YXKE TOIJIa 3Hasi O
€ro SMYJIbIMPYIOIIUX CBOMCTBAX.

A BOT — JB€ MPOMUCU KJIU3M, KOTOpPbIE
ynotrpeOmsin ['amen. OpHa W3 HHX — 3TO
KJIN3Ma AHTOHHMS, COOTBETCTBYIOIIAsT MPO-
MACSIM JIPEBHUX. B HEE BXOMAT «CYLIEHBIN
BUHOTPAJIHBIA COK, HEMEHCKHE KBaCIIbl,
HeraméHasi U3BeCTh, ME/IHAasl OKaJiMHa, ay-
PHUIIUTMEHT U KEHas manupycHas Oymara.
Bcé 310 3amemmBaroT Ha cUpoOIie U3 MUP-
TOBBIX SITOJ U MPUTOTABIMBAIOT JICHENIKH,
KOTOpbIE TIepej] MPUMEHEHUEM pPacTBOPS-
FOT J100 B BUHE, TU00 B JOKIECBOU BOICY.
Cnenyronuii perent Kiu3Mbl ['ajieH peko-
MEHAYET JJISI TSKEIBIX COCTOSHHUM, «KOTIa
0OJILHOM BMECTE C PBOTOM M3BEpracT Kan».
«bepyt cemsiH OeneHsl U Oejoro mepla,
onus, madpana, AymMcTOro cymMOya, CIro-
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ic herbs and seeds are preliminary milled in
oil and only then mixed with honey.

Galen recommends treating sick kidneys
with pastilles of the following composi-
tion: “shelled hazelnut, shelled almond,
shelled seeds of garden kissa, shelled seeds
of thyme, caraway, poison parsley seeds,
saffron, cucumber seeds, opium, henbane
seeds, and celery seeds. All is mixed with
honey to form pastilles, and to drink it with
warm clear water.” In this recipe honey is
used to form pastilles with milled nuts and
plant seeds as main components.

Ointment for eyes, called by Galen “a
simple ointment”, consists of 13 compo-
nents, which include burned copper, opi-
um, saffron, castor, myrrh, stannic ceruse,
and gum. All this mixed with water and egg
white. It is remarkable that the ointment
composition has antiseptic, anesthetic, and
anti-inflammatory ingredients. And to give
an ointment necessary physical and chemi-
cal properties, the scientists mix it with egg
white, probably with a knowledge about its
emulsifying properties.

Here are two prescriptions of clysters
which Galen used. One of them is clyster
of Anthony, which corresponds to ancient
recipes. It includes “dried out grape juice,
Yemen alum, calcium oxide, copper ash, or-
piment, and burnt papyrus paper. All this is
mixed with myrtle berries syrup, and then
formed into pastilles, which are dissolved in
wine or rainwater before the application.”
The next clyster recipe Galen recommend
for critical conditions, “when a patient si-
multaneously vomits and defecates. Hen-
bane seeds, white pepper seeds, opium,
saffron, aromatic sambul, ptyalologue are
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HOroHa. BCE n3mMenpuaroT v 3aMEeNIMBAKOT HA
BapéHOM meny». M3 mporuceil BUJHO, YTO
Bpau MPEIBAPUTEIBHO JENaeT 3aroTOBKHU
rpemnapara B BUJI€ JENENEK, KOTOPbIe OKOH-
YaTeJIbHO TOTOBUT K MPUMEHEHUIO Y MTOCTE-
au 6onpHOTO. bonee Toro, Takue JENEMKN
MOXKHO OBLIO OCTaBUTh POJICTBEHHUKAM
OOJBLHOTO JIJII CAMOCTOSITEILHOTO HCIIONb-
3oBanus. Kcraru, umerorcst cBeieHusl, 4TO
["anen, nepBbIl U3 Bpadyeil MO MUCHMEHHO-
My 3aIpoCy T'OTOBHJI CBOM JIEKapCTBa U OT-
MIPaBJIsUT UX C HAPOUHBIM B IPYyTHE TOpojia U
cTpansl [8].

Crnenyromass MpONUCh  MPENCTABISAET
co0Oii TUIACTBIPh U3 KaJIKaguca (KpPacHOTo
Kynopoca), kotopsiii ['anen HazBan «DyHu-
K. DTOT IJIACTBIPh IOMOTAET «OT MOPOBOM
A3BBI, 3KUBJISIET TPYIHO 3a)KUBAEMbIE PAHbI
U SI3BBI, TIOMOTAET MPH MepesioMax, yrmbdax
U OIyXOJsiX. bepyT Kajkaauc, crapblid XKHp,
CTapoe OJMBKOBOE MACJIO M OKCHJ CBUHIIA.
Kup pacmnaBisior, KajJkaguc pacTUParOT
C 4acTbl0 OJMUBKOBOro macina. OTIenbHO B
CTYIIKE PACTHUPAOT OKCHJ CBHMHIIA C OCTar-
KaM{ OJIMBKOBOTO Macjia M OOBEIAWHSIOT B
CTYIIKE BCE KOMIIOHEHTBI. 3aTeM, TIOCJIE TIIa-
TEIBHOIO CMEIIMBAaHUsA, BCE ATO KJIAIYT HA
YHUCTYIO CKOBOPOJlY U NEPEMEIINBAIOT MaJIb-
MOBOM BETOYKOM, YTOOBI BCS Macca cTaja
OHOPOJHO». M3yuas nocnenoBareaIbHOCTb
JIEACTBUI B MPUTOTOBJICHUHU 3TOTO IUIACTHI-
ps, BUIHO, 4TO l'aneH pa3ieiabHO U3MENb-
YaeT KaJKaJJUC U OKCHJI CBHHIIA B YacTsX
OJIMBKOBOTO Macja M JUIIb IOCIE 3TOrO
OKOHYATEIbHO TEPEMEIINBAET BCE COCTaB-
HbIE YaCTH JIEKapCTBa B PacIUIaBe JKHUpa Ha
ckoBopoie [AOy Amu nbn CuHa, T. 5].

N  mocnemnee. JI. Mennse (1926)
YTBEP)KIAET, YTO B oOs3aHHOCTH [aneHa
BXOAWJIO H3TOTOBIICHHE HWMIIEPATOPCKOTO
tepuaka [Menbe JI., 1926]. Tepusik — 3T0
JIEKapCTBEHHOE CPEACTBO, aHTUJIOT, B CO-
CTaB KOTOPOTO BXOAAT O6osee 60 KoMIOHEH-
TOB M3 PAa3INYHBIX (HAPMAKOIOTHUECKUX
rpymi. Ero npurotoBienue siBnsieTcs Ad-
TEJIbHBIM, CJIIO)KHBIM U MHOTOCTYTI€HYAThIM
MpOoIeCCOM. ABHIIEHHA YTBEP)KIAET, 4YTO
«TEpUSIK MUMEET MSTh CTENEeHEl TOTOBHO-

taken. All these are milled and mixed with
boiled honey.” As we can see from the rec-
ipes, the doctor preliminary prepares medi-
cines in pastilles, which are finally prepared
right before the patient’s bed. Moreover,
these pastilles could be left for the patient’s
relatives for independent use. There are also
some data about Galen to be the first doctor
to prepare medicines by a written request
and to send them with a courier to other cit-
ies and countries [8].

Plaster made of kalkadis (red copperas)
which Galen called “Funiki” is the next rec-
ipe. This plaster helps to treat “plague, heals
heavy wounds and ulcers, help in treatment
of fractures, injuries, and tumors. Kalkadis,
old fat, old olive oil, and lead oxid are tak-
en. Fat is melted, kalkradis is milled with a
part of olive oil. Lead oxide 1s milled sep-
arately in mortar with the rest of olive oil,
and then all components are mixed in the
mortar. Then, after thorough blending, ev-
erything is put on the frying pan and mixed
with a palm branch until smooth.” Studying
the consequence of action to prepare this
plaster, we can see that Galen mills kalkadis
and lead oxide in parts of olive oil a lot, and
only then everything is finally mixed in a
melted fat in the frying pan [Abu Ali ibn
Sina, vol.5].

And the last. L. Meunier (1926) believes,
that Galen’s duties included the preparation
of imperial theriac [Meunier L., 1926]. The-
riac 1s a medicine, andidote, which includes
more than 60 components from different
pharmacological groups. Its preparation is
long, difficult, and multi stage process. Avi-
cenna believes that “theriac has five readi-
ness degrees — infancy, adolescence, youth,
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CTH — MJIQJICHYE€CTBO, OTPOUYECTBO, FOHOCTD,
CTapocTh U cMepTh. OH CTaHOBUTCS pe-
OCHKOM dYepe3 6 MecsIeB WU OIWH TOJI.
3areM OH HAYMHAET PACTH, yIydllas CBOU
CBOICTBA, M CTAHOBUTCS Jydmum yepes 10
JIET B JKApKUX CcTpaHax wiM yepe3 20 ner
— B cTpaHax xonoAHslx. Yepes 20 umu 40
JIET €ro Cuja HauyMHaeT ciabeTh U depe3
30 wim 60 ner cBoMcTBa TepuUsKa Hcue3a-
FOT, U OH CTAHOBUTCS KaIIKOM, JTUIIEHHOMN
CBOWCTB NpOTUBOSIAUS». [anen neltancs u
COKpaTUTh, U YBEIUYHUTH KOJUYECTBO KOM-
MOHEHETOB, HO B UTOTE, NEepBasi MPOIMUCH,
IPEIOKEHHAasT AHAPOMaxoM, OCTalach
JY4IMM PELENTOM 3TOro cpeAcTBa. ['aneH
IpEeJIOKIIT CIOCOO OINpe/IeNIEHUs ero Kaye-
ctBa. OH nuiet: «HyXHO moiiMaTh JUKOTO
neryxa, u0o oH Oosee Cyx Mo HaType, 4Yem
JIOMAIIIHUM, W MYyCTUTh HA HEro sJI0BUTOE
HAacEeKOMOe€, TOCJIE YEro €My JaroT TEPUsIK;
€CII METyX OCTAHETCS YKUB, 3HAYUT TEPH-
Ak xopommwui» [AOy Anu ubn Cuna, T. 5].
B OnaromapHocTh 3a KauyecTBO TEpHAKa,
u3rorasnuBaeMoro [‘ajeHoM wumneparop
AHTOHHMI TOPKECTBEHHO, TPU BCEOOIIUX
PYKOILIECKaHUSAX, MI0YKAJI0BaJI €MY 30J10TYIO
LIEeTIb ¢ MeAaJIbI0, HAa KOTOPOIl ObLIa crlemy-
Iolllass HaJAuch «AHTOHMN — HMIEpaTrop
puMisiH, — l'aneny, umneparopy Bpadei»
[9]. MBI cuuTaem, 9To ATOT (haKT SBISICTCS
BBICOKOM OIIEHKOM ['ajieHa COBpEeMEHHHUKA-
MU HE TOJBKO KaK Bpaya, HO U Kak Oymay1ie-
ro (apmarieBTa-TexHoJora.

Takum 00pazom, Ha KOHKPETHBIX TpH-
Mepax IMOoKa3aHbl 3HaHusl U onbIT ['asieHa B
obOmactu (papManeBTUUECKOW TEXHOJIOTHH.
Bcé aTo naér Ham ocHOBanue cuutars I ae-
Ha OJJTHUM U3 MEPBBIX TEXHOJIOTOB, KOTOPHIi
MPU Ha3HAYEHUU TEX WM MHBIX CIIOXHBIX
JIEKapCTB YUUTHIBAJl CBOMCTBA BEIIECTB, X
7036l U pa3syMHBIE COYETaHUSI B CMECH, a
Tak)Ke JIEKapCTBEHHYIO (pOpMY M CIIOCOOBI
€€ MPUTOTOBJICHUS.

bubnuorpaguueckuii Ciucok
1. Jlepunmreitn .M. Uctopus dapmanum
W opraHu3anus (papmManeBTHUYECKOTO
nena. — M.: Meaunusna, 1939. — 223 c.
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anility, and death. It becomes a baby in 6
months or one year. Than it starts growing,
improving its properties, and becomes the
best in 10 years in warm countries and in
20 years in cold countries. In 20 or 40 years
it becomes weaker, and in 30 or 60 years
theriac loses its properties, and it becomes
a pap, without any antidote effect”. Galen
tried to shorten, and to increase a number of
components, but in the end, the first recipe
offered by Andromache remained the best
recipe of this medicine. Galen offered the
determination method of its quality deter-
mination. He writes: “Wild cock is needed,
for he is dryer than domestic cock. Let a
venomous insect bit it, and after that it is
given with theriac; if the cock survives, the-
riac 1s good” [Abu Ali ibn Sina, vol. 5]. As
a gratitude for a theriac prepared by Galen,
Emperor Anthony decorated him ceremoni-
ously with a gold chain with a medal which
read “Anthony, Emperor of Romans — for
Galen, Emperor of doctors” [9]. We consid-
er this fact to be a high recognition of Galen
by its contemporaries not only as a doctor,
but also as a manufacturing chemist.

Thus, using examples we showed the
knowledge and experience of Galen in
pharmaceutical technology. All this gives
us grounds to consider Galen one of the
first manufacturing chemists, who took
into consideration properties of substances,
their doses, and reasonable combinations in
blend, as well as dosage form and ways of

its manufacturing.
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O PE3Y/NIbTATAX 5-1 MEXXAYHAPOHOW
HAYYHO-NPAKTUYECKON KOH®EPEHLNNU
«HAYYHOE U3QAHUE MEXQYHAPOAHOIO YPOBHA-2016:
PEWEHWUE NPOBNEM U3AATE/IbCKOMN 3TUKWN, PELLEH3UPOBAHMUA
U NOArOTOBKU NYBAUKALUN», 17-20 MAS, 2016 I., PAHXUIC, . MOCKBA

VYBa)kaeMble KoJsieru!

[To3mpasisiem Bcex y4acTHHKOB S5-I MeXIyHapOIHOW HAaydHO-TIPAKTHYECKOW KOH(DepeHIInH
«Hay4Hoe u3nanue MexayHapoaHOro ypoBHs...» u Obuero cobpanus AHPU, kotopsie npouum
¢ 17 mo 20 mast 8 PAHXuI'C (1. MockBa), ¢ 3aBepiiieHueM 3TUX MEPONPUSTHIA!

Meponpustus ObUIM OUY€Hb HACBHIIIEHHBIMH, U TEMBI, OOCYXAaBIINeCcS Ha HUX, aKTyalbHBIMU
Y TIOJYYMBIIMMH OOJBIIONW MHTEPEC U PE30HAHC KAaK B PENAaKUMOHHO-U3IATEIILCKOM M HAyYHOM
co0011IeCTBE, TaK U B TOCY/ITapCTBEHHBIX CTPYKTYpax.

bnaronapst yuactuio B KOHGEpEHIIMY UHOCTPAHHBIX CIIEIUATUCTOB 0003HAYMIIUCH TIJIaHbI CO-
BMECTHBIX MPOEKTOB: MO MyOIMKAIIMOHHON 3THKe coBMecTHO ¢ J[xeddpu bumiom; no ydactuio
POCCHIMCKHUX CIELMAIUCTOB B 0TOOpE KAYECTBEHHBIX POCCUNCKUX KYPHAJIOB JIJIsl CaMOil aBTOpH-
TeTHOU maTdopmbl OTKpeITOro Aoctyma — DOAJ (Ambassador Project, mpeioskeHue raBHOTO
penakropa DOAJ Toma Onuiixyka); 10 paclIMPEHUIO B3aUMOJEHCTBUS C CUCTEMON OTKPBITOTO
JOCTYyTIa MyOMuKaIuii 1 qpyrux marepuainoB no 3xkoHomuke (RePEc, mo pesynsraram o0cyxieHus
¢ coznaresnem 3toro pecypca Tomom Kpuxenem) u 1.1. O6cykaanuch HarpapieHHs JajdbHENIIe-
TO pa3BUTHUS B3auMozelcTBus ¢ 0azamu naHHBIX Scopus U Web of Science (Bxmodast RSCI na
matdopme WoS, Bonpocam Co3/IaHus U pa3BUTHS KOTOPOU OblIa MOCBSIICHA OT/ICIbHASI CECCHs).
bouta oprannsoBaHa BcTpeua pyKOBOAMTENEH M AKCIEPTOB Scopus ¢ dkcnepramu Poccuiickoro
akcnieptHOTO coBeta (POC), yyacTBYyIOIIMMH B OLIEHKE U OTOOpE KYPHAIOB B 3TOT MHJIEKC ITUTH-
pOBaHMsI, HAa KOTOPOW 00Cy>KIacs MEePBBINA OMBIT COBMECTHOM pabOThI U MYTH €€ Pa3BUTHUS.

VY4acTHUKN KOH(PEPEHIMH MOTyYMId 0OJIbIION 00beM MOIe3HOM HH(POPMALIUU OT BBICTYIIAB-
IMX 3apyOeKHBIX U poccuiickux peaaktopoB. Kapum Mypmxu (OTkpeIThI yHHBepcuTeT Be-
JUKOOpUTAHUH, PEAaKTOp KypHana «Sociology» u peuensent eme 30 xypHanoB M3narenbcTBa
Sage) u Kapen Xonnann (raBHbIi penaxkrop xypHana M3narensctsa Elsevier u sxcniepr CSAB
Scopus) noaenuIuch ¢ ydyaCTHUKaMU CBOMMH 3HaHUSIMU U ONIBITOM U JaJI1 IIEHHbIE PEKOMEHIallu1
110 OPTaHU3AIMH TPOIIECCOB PEJAKTUPOBAHUS U PELIEH3UPOBAHMSI IPU TOATOTOBKE KypHanoB. [1e-
pen yJyacTHUKaMH BBICTYIIAJIM POCCUHCKHUE PENAKTOPBI, U31AaTEIN U IKCIEPTHI, OACIUINCH CBO-
UM OIBITOM U MHEHHUEM Ha JaJIbHENIIee pa3BUTHE PEAAKIIMOHHO-U3/1aTeNIbCKON Cephl B CTpaHE.
3HauMTeNbHAS YacTh JOKJIAI0B ObUIA MPEACTaBIeHA MCIOIHUTEISIMU MPOEKTa MO TOCHOAIEPK-
Ke ’KypHaJIoB. bonbilioe BHMMaHKUE ObUIO YZI€JIEHO BOIPOCAM HCIIOIb30BaHUS HAYKOMETPUU MpU
OLIEHKEe MMyONMKalMii, a TaKXke MpodiieMaM pa3BUTHS B CTPAHE PECYpCOB OTKPBHITOTO JOCTYyIA.

BonpumimMm ycnexom monb3oBanach BrIicTaBka poCCHIICKUX M OETOPYCCKHX KYypHAJOB, B pe-
3ynapTare KOTOpOH BceM ydacTHukam Obuth BbimaHbl Ceprudukarel ydactHuka (Certificate of
Attendance), u yactu xypHaioB — Ceprudukarsl kadyectBa. CepTuduKaTsl ObUTH BbIJAHBI KaK
JKypHaJlaM, YK€ BOLLEIIINM B Scopus, TaK M )KypHaJlaM, KOTOPbIM €Ill€ MPEICTOUT MPONTH 3TOT
nyTh. [locnennum ObLIM BBITAHBI cePTU(UKATHI ¢ pEKOMEHIAIMEN MOIaTh 3asBKY B SCOpUS, O-
HAKO, C OTOBOPKOW Mepea Mojavyeil eme pa3 mpoBEpUTh KaueCTBO KypHaja U calWTa Ha IMOJHOE
COOTBETCTBUE KPUTEPUSIM ScCOpUS.

Jlocrarouno s¢dexkrrBHO opadbotanu ydactauku Oomiero coopanus AHPU. bein 3aciymian
noxian npesugaenta AHPU O.B. KupumioBoii, 3a4nTaHbl, MOTyYuIn o0CYKJIEHUE MOMPABKU B
Yera AHPU u npunsita HoBas penakius Ycraa. bouin uzdpan Ha HoBbli cpok Coser AHPU, a
TaK)Ke yTBEepkJeH cocTaB HabmronaTenbHOTO coBeTa, B KOTOPBIM BOLUIA PYKOBOAUTENH AenapTa-
MEHTOB MUHHUCTEpCTBa 00pa3oBaHus 1 Hayku PD, a Taxke npencrasurenu PAHO, PHO, POOU
u PTHO.

Ilpesuoenm AHPH Kupunnoea O.B.
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AHPA

ACCoUMALMA HAYUHBIX PEAIKTOPOS W MaaaTesen, Poccun
PoccHicHmi IKCNEPTHBIA COBET NO OLUEHKE W MPOABHMEHHIO POCCHHCKMX

HayHHBIX WYPHAACE 8 MEXAYHAPOAHBIE MHbOPMALMOHHEIE cucTemsl (PIC) /
Russian Content Selection Advisory Board (RCSAB)

CEPTUDNKAT

KANECTBA

BbIAAH HAYYHOMY MNEPUOAMHECKOMY M3AAHUIO

B NOATBEPAEHWE COOTBETCTBMA MEMAYHAPOAHEIM CTAaHAAPTaM M KPUTEPHUAM
nHpopmMaUMOHHON cUcTembl Scopus. OLEHKa YpPHaAa NPOBEAEHA 3KCNepTa-
M Russian CSAB B nepuoa paboTbl BbiCTaBKM HayYHbIX XKYPHAAOB y4acTHM-
KoB 5-01 MeAYHapOAHOM Hay4YHO-NPaKTM4ECKON KOHdepeHUMM “Hay4Hoe *
M3AAHWE MEMAYHAPOAHOIO ypoeHa - 2016: pelieHre NpobAEM M3AATEABCKOW
3THKM, PELLEH3IMPOBAHWA W NOATOTOBKKM NyBAMKALMK®
(17-20 man 2016 r, PAHXuI'C, . Mockea)
CepTudUKAT ABAAETCA PEKOMEHAALMEN K NOAAYE 3aABKM
B Dazy AaHHBIX Scopus

2( AHXulIC
(D 17-20 man 2016 r PAHXMITC
Poccua, . Mockea

Mg /f._
L,I*J /0 (

(

Oasra B. Kupuaaoea e

Mpeaceaareas PIC / Russian CSAB,
npesnpent AHPH

Yaew PIC / Russian CSAR

¢
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Russian Content Selection Advisory Board (RCSAB)

CERTIFICATE

OF ATTENDANCE

*GIVEN OUT TO SCIENTIFIC PERIODICAL

to confirm the attendance and presentation to the joint Scopus CSAB
® and Russian RCAB meeting. '

At this meeting, compliance with international standards and selection crjteria’
of the Scopus database, were discussed by experts of Scopus CSAB and
Russian RCAB. This meeting took place during the 5th International Scientific
and Practical Conference «VWorld-Class Scientific Publication - 2016:
Publishing Ethics, Peer-Review and Content Preparation»

(May 17, 2016 — May 20, 2016)

RANEPA
@ May 17-20, 2016 Moscow, Russia

e
Karen Holland TR e Olga V. Kirillova
Scopus CSAB Subject Chair Russian CSAB Chair, president ASEP

K
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HAYYHO-NMPAKTUYECKMUI PELLEH3UPYEMDbIN XXYPHAN
«OAPMALUNA U PAPMAKONIOTUA»

Penensnpyemelii Hay4dHbIl )KypHaI «@apManus 1 (apMaKoJIOrus» MPEIHA3HAYCH /IS Hayd-
HBIX U 00pa3oBaTeNbHBIX (hapMaIleBTUYECKUX U MEIUIIMHCKUX YUpPEexKIeHHUH, (hapMareBTUIeCKIX
MIPEANPUATHNA, UCCIIEN0BATENbCKUX Opranu3anuii. Ha crpannnax sxypHaia myOauKyloTcsl pe3ynbTa-
Thl TEOPETUYECKUX U IKCTIEPUMEHTAIILHBIX HCCIEIOBaHUI 110 BCeM HampasieHusM ¢dapmarmu. Ha-
yuHasi KOHLICTIIHS U3JaHUs TIPEAToaraeT myOIMKaII0 COBPEMEHHBIX HAIIMOHABHBIX U MEXKIyHa-
POAHBIX JOCTMXKEHUH B 00JIACTH UCCIIEN0BAHMSI JIEKAPCTBEHHOTO PACTUTENIBHOTO ChIPbS, IPUPOTHBIX
U CUHTETHYECKUX OMOJOrMYEeCKU aKTUBHBIX CyOCTaHIMM, (apMalleBTUUECKOr0 M TOKCUKOJIOrHYe-
CKOI'0 aHaJIN3a, TEXHOJOTMU U CTAHIAPTH3ALUH JIEKAPCTBEHHBIX (OPM, B TOM yHCIIe OHOTEXHOIIO-
TUYeCKUX 00BEKTOB, O€30MACHOCTH, CTAOUILHOCTH M YHUCTOTHI JIEKAPCTBEHHBIX IMperaparoB, OHo-
JIOTMYECKON JOCTYIMHOCTH, MEXaHU3MOB JI€HCTBUSA, JOKIMHUYECKUX U KITMHUYECKUX HUCIBITAaHUM,
OpraHU3aMOHHO-YKOHOMUYECKON, PON3BOACTBEHHON U 00pa30BaTeIbHON JAEATENBHOCTH B chepe
¢dapmarnun. OcBemaroTcs TOCTHKEHHUS HAYYHBIX KO, JIKIIH, 0030pbI, PEIEH3UH U IHCKYCCHH,
WCTOPUS CTAHOBIICHUSI U PAa3BUTHS Pa3IMYHbBIX OTpaciei hapMaiu u papMaKoIOTHH.

Kypnan «@Papmanusi 1 GpapMaKoJaorus» BXoauT B Poccuiickyro cucteMy LIMTUPOBAHUS, B
OTKpBITHIE perozuTopun HayuHou mHpopmammu: Ulrich’s Periodicals Directory, eLibrary, PI'b,
Google Scholar, Biefeld Academic Search Engine (BASE), Directory of Open Access Shcolarly
Resources (ROAD), Research Bible, Open Archives Initiative, Academic Keys, HayuHas 3miek-
TpoHHas 6ubnanoreka «Kubepnennnka», Becepoccuiickuil MHCTUTYT HaAyYHOM M TEXHUUYECKOM MH-
dbopmarnmun PAH (BUHUTH), nayunoe nHpOpMannoHHoe IpocTpaHncTBO COIMOHET.

Penaxmueit npenocrasnsercs DOI — nudposoii uaeHTHPUKATOP.

I'maBublii penakrop — IlerpoB Baagumup UBanoBuu, pexrop Bosrorpaackoro rocynap-
CTBEHHOTO MEJIUIIMHCKOTO YHUBEPCHUTETA, 3aBEAYIOLINI Kadeapoi KIMHUYECKOH (hapMaKoIoTuu
Y MHTCHCUBHOW TEpanuu ¢ KypcaMH KIMHUYecKo# ¢apmaxonorun @Y B, knuHuveckoil amiep-
rosioruu OV B, raBHBIN BHEIITATHBIM CHEIUAINCT — KIMHUYECKUN papMakosaor MuHucTEpCcTBa
3npaBooxpanenus Poccuiickoit @eneparyu, npeacenarens OO1ecTBEHHOTO COBETa Ipu TydepHa-
Tope Bonrorpasckoii obnactu, npeaceaarens CoBera peKTopoB By30B Bosrorpaackoit odmnactu,
3aCITy’)KCHHBIN JieaTenb Hayku P®D, 3aciyxeHHbll Bpad PO, 1OKTOp MEIUIIMHCKUX HayK, mpodec-
cop, akageMuk Pocculickoil akazgemuu Hayk, [loyeTHsll rpaskJiaHuH ropona-repos Bosrorpana,
uiieH Oxcdopackoro Kiy6a pexropoB EBpombt (The Club of the Rectors of Europe, CRE).

Crarbu myOIUKYIOTCS 110 CJIETYIONTUM PyOpHuKam: 0030k, JTEKINH; (papMaKorHO3UsI, O0TaHU-
Ka; papMaleBTHUECKasi TEXHOJIOTUS U OMOTEXHOJIOTUS; (papMalieBTHUECKasi U TOKCUKOJIOTHYecKast
XUMUST; (papMaKoJIoTHst M KIMHAYECKas (apMakosorus; nHPOPMALMOHHBIE TEXHOIOTHH B (ap-
Malluy; OpraHu3aus U SKOHOMHKA (hapMalleBTUYECKOTO Jejia; SKOHOMUKA U MEHEI)KMEHT MeIH-
LUHBI; (apMalieBTHUYEeCKoe 00pa30BaHMe; KpaTKHe COOOLICHUS; JUCKYCCHU, PELEH3UH, I00HIIeH,
Hay4HbIE IIKOJIbI, UCTOPUS (papMaluu 1 (papMaKoIOTHH.

C NPABUNTIAMU ANA ABTOPOB HAYHYHO-NPAKTUYECKOIO
PELLEH3MPYEMOTO XYPHA/A «DAPMALIUA U DAPMAKONOINA»
MOETE O3HAKOMMWUTbCA HA CAUTE:
http://'www.pharmpharm.ru/jour/

MO BCEM UHTEPECYIOLLUM BAC BONMPOCAM OBPALLATbCA
B PEAAKLMIO XXYPHA/IA NO KOHTAKTAM:
KOP/IHOBA Kcenus Hukonaeena
K. hapm.H., omeemcmeeHHblll CeKpemapb
E-mail: pharmjournal@mail.ru, journal@pharmpharm.ru
Ten: +7 (8793) 32-44-74
357532, e. llamueopck, np-m Kanununa, 11,
ITamuzopckuii meouko-gapmayesmudecKuti UHCIMUmMym —
Gunuan I'6OY BIIO Borel MY Munzopasa Poccuu
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PEER-REVIEWED SCIENTIFIC JOURNAL
«PHARMACY & PHARMACOLOGY»

«Pharmacy & Pharmacology» («Farmatsiya i farmakologiya») peer-reviewed scientific
Journal is meant for scintifical and educational pharmaceutical and medical establishments, phar-
maceutical enterprises, research organizations. The Journal publishes of the results of theoretical
and experimental studies in all pharmacy branches. Scientific concept of the Journal expects the
publication of contemporary national and international achievements in the investigation of plant
raw materials, natural and synthetic biologically active substances, pharmaceutical and toxico-
logical analysis, technologies and standardization of dosage forms, including biotechnological
objects, safety, stability, and purity of medicinal drugs, biological availability, action mechanisms,
pre-clinical and clinical runs, organizational and economical, manufactory and educational activi-
ty in pharmacy. The Journal also covers the achievements of schools of thoughts, lectures, reviews,
referee reports, discussions, history of establishment and development of different branches of
pharmacy and pharmacology.

The journal «Pharmacy & Pharmacology» is included in the Russian citation database, in
accessible repositories of scientific information: 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 elec-
tronic library «Cyberleninkay.

The editors provide DOI — Digital Object Identifier.

Editor-in-Chief — Petrov Vladimir Ivanovich, Head of State Educational Government-Fi-
nanced Institution of Higher Professional Education Volgograd State Medical University of the
Ministry of Health of the Russian Federation, Head of Clinical Pharmacology and Intensive Ther-
apy with Clinical Pharmacology FCME, Clinical Allergology FCME courses at Volgograd State
Medical University, Chief Specialist — Clinic Pharmacologist of the Ministry of Health of the Rus-
sian Federation, Chairman of gubernatorial Community Counsil of Volgograd oblast, Chairman
of Heads Council of the Higher Educational Institution of Volgograd oblast, Honored Scientist of
the Russian Federation, Honored Doctor of the Russian Federation, Ph.D. in Medicine, Professor,
Academician of Russian Academy of Sciences, Honored Citizen of Volgograd hero-city, Member
of the Club of the Rectors of Europe.

Articles published under the following headings: reviews, lectures; pharmacognosy, botany;
pharmaceutical technology and biotechnology; pharmaceutical and toxicological chemistry; phar-
macology and clinical pharmacology; information technologies in pharmacy; organisation and
economy of pharmacy; economy and management of medicine; pharmaceutical education; brief
reports; discussions, referee reports, anniversaries, schools of thought, history of pharmacy and
pharmacology.

AUTHOR GUIDELINES OF PEER-REVIEWED SCIENTIFIC JOURNAL
«PHARMACY & PHARMACOLOGY» ON WEBSITE:
http.://www.pharmpharm.ru/jour/
IF YOU HAVE ANY QUESTIONS PLEASE CONTACT THE EDITORIAL BOARD:

KORYANOVA Kseniya Nikolaevna
PhD in Pharmacy, executive editor

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

357532, Pyatigorsk, Kalinina, 11,
Pyatigorsk Medical and Pharmaceutical Institute —
branch of Volgograd State Medical University
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