DAPMALIUSA U PAPMAKOJIOI'UA

HayuHo-npakTryeckuii ;xypHai
[lepronnyHocTs 6 HOMEPOB B IO
2 (15) mapt-anpens 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 (. Bonrorpan)

3amMecTHTEIH [TIABHOTO PEeaKTOpa

Amxuenxo B.JL.
Konoganos [[.A.

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

Pepaknmonnas koJjierus

Amnppeesa 1.H. TOKTOp (hapMaleBTHUECKUX HayK, mpodeccop (T. [Iaturopck)
BybenunkoBa B.H.  jmoxTop dapmanesrrnyeckux 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. JIOKTOp (hapmarieBTHUECKUX Hayk (T. Bonrorpan)

l'anan B.B. JOKTOp (hapMaleBTHUECKHUX HayK, podeccop (T. [Iaturopck)
Sundukapos U.H. mpoeccop PAH, nokrop dapmaneBrrnyecknx 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 (hapManieBTHUECKUX Hayk, mpodeccop (T. [lsaruropck)
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 (hapManeBTUIECKUX Hayk, mpodeccop (T. [LaTuropck)
Cricyes b.b. TOKTOp (hapMaleBTHUECKUX HayK, HOoLeHT (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. [Iaturopck)

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

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

Kypnaa 3aperucrpuposan 8 PUHL, RSCI, RNMJ, PI'b, BUHUTHU, Kuoep/lennnka, Couuoner,
Ulrichsweb, Google schcolar, Open Archives, Research Bible, Base, Road, AcademicKeys
Omneuamano ¢ OO0 «Pexnamno-ungpopmayuonnoe acenmcemeo Ha Kaemuneooaxy
357500, Cmaspononvckuii kpai, 2. [lamuzopck, yi. @espanvckas, 54

© I'bOY BIIO «Bonrorpaackuii rocyiapcTBEHHbIN
MeIUUMHCKUNA yHUBepcuTe» Munsapasa Poccun, 2016

© [laruropckuii 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
2 (15) March-April 2016

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

Editor in chief

V.1. Petrov Academician, Doctor of Medical Science, Professor (Volgograd)
Deputy editors in chief

V.L. Adzhienko Doctor of Medical Science (Pyatigorsk)

D.A. Konovalov Doctor of Pharmaceutical Science, Professor (Pyatigorsk)
Editorial board

LN. Andreeva Doctor of Pharmaceutical Science, Professor (Pyatigorsk)

V.N. Bubenchikova Doctor of Pharmaceutical Science, Professor (Kursk)

1. Wawer PhD, Professor (Warsaw)

A.V. Voronkov Doctor of Medical Science (Pyatigorsk)

M.N. Velieva Doctor of Pharmaceutical Science, Professor (Baku)

L.M. Ganicheva Doctor of Pharmaceutical Science (Volgograd)

V.V. Gatsan Doctor of Pharmaceutical Science, Professor (Pyatigorsk)

LN. Zilfikarov Professor of RAS, Doctor of Pharmaceutical Science (Moscow)
LLE. Kaukhova Doctor of Pharmaceutical Science, Professor (Saint Petersburg)
V.A. Kurkin Doctor of Pharmaceutical Science, Professor (Samara)

D.S. Lazaryan Doctor of Pharmaceutical Science, Professor (Pyatigorsk)

E.T. Oganesyan Doctor of Pharmaceutical Science, Professor (Pyatigorsk)

A.A. Ozerov Doctor of Chemical Science, Professor (Volgograd)

A.Y. Petrov Doctor of Pharmaceutical Science, Professor (Yekaterinburg)
V.E. Pogorelyi Doctor of Biological Science, Professor (Pyatigorsk)

A.V. Pogrebnyak Doctor of Chemical Science, Associate Professor (Pyatigorsk)
O.1. Popova Doctor of Pharmaceutical Science, Professor (Pyatigorsk)

E.F. Stepanova Doctor of Pharmaceutical Science, Professor (Pyatigorsk)

B.B. Sysuiev Doctor of Pharmaceutical Science, Associate Professor (Volgograd)
LN. Tyurenkov Corresponding member of RAS, Ph.D., Professor (Volgograd)
Z.D. Hadzhieva Doctor of Pharmaceutical Science, Professor (Pyatigorsk)

M.V. Chernikov Doctor of Medical Science (Pyatigorsk)

A.M. Shevchenko Doctor of Pharmaceutical Science, Professor (Pyatigorsk)
Executive editor

K.N. Koryanova 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
A4 size, 1000 issues circulation.

The journal is registered in Russian Science Citation Index (RSCI), RNMJ, RSL, ARISTI, Cyber-
Leninka, Socionet, Google scholar, Open Archives, Research Bible, Base, Road, AcademicKeys.

Printed in open company “Advertising and information Agency on the Caucasian mineral waters”
357500, Stavropol territory, Pyatigorsk, St. February, 54

© Volgograd State Medical University

of Russian Ministry of Health, 2016

© Pyatigorsk Medical and Pharmaceutical Institute —

branch of Volgograd State Medical University, 2016
ISSN 2307-9266 © Authors, 2016



Pharmacy & pharmacology V. 4 Ne 2 (15), 2016

COJIEP)KAHME

O030pbI, JeKINHU
Reviews, lectures

C.b. Esceesa, B.b5. Cvicyes

NCTIOJIB30OBAHUE ITPMPOJHBIX
MMHEPAJIBHBIX COJIEM B COBPEMEHHBIX
KOCMETHUYECKUX PELEITYPAX:
ACCOPTUMEHT MNPOJYKIINU,
XAPAKTEPUCTHUKA CbhIPbA

N OCOBEHHOCTU TEXHOJIOTUU ..........ccceevenuenen 4

A.B. Kypxuna, B.P. I'anamosa, B.A. Kypxun,

E.B. Asoeesa

BO3MOXHOCTU ®UTOTEPAIINU

ITPU1 3ABOJIEBAHUAX

CUCTEMBI ITMIIEBAPEHUS ..o 26

0.0. @ponosa, E.B. Komnanyesa, T.M. /Jemenmvesa
BHUOJIOTMYECKU AKTHUBHBIE BEIIIECTBA
PACTEHUI POJIA UBA (SALIX L)) i, 41

1S.B. Evseeva, B.B. Sysuev

THE RAW MINERAL SALTS USE

IN COSMETICS FORMULATIONS: ASSORTMENT,
MINERAL RAW MATERIALS

CHARACTERISTICS AND COSMETICS
FORMULATION TECHNOLOGY ....cccecveirreireiinieenns 4
A.V. Kurkina, V.R. Galyamova, V.A. Kurkin,

E.V. Avdeeva

POSSIBILITYIES

OF PHYTOTHERAPY AT DIGESTIVE
SYSTEM DISEASES .....cccooiiiiiiiiiiiiiciciecceeen 26

0.0. Frolova, E.V. Kompantseva, T.M. Dementieva
BIOLOGICALLY ACTIVE SUBSTANCES OF
PLANTS FROM SALIX L. GENUS......ccooceevvireennnn. 41

dapmakornosus, 00TaHHKa
Pharmacognosy, Botany

I1.B. Agpanacvesa, A.B. Kypxuna, B.A. Kypxun,

A.B. JIamun, A.B. Kecmkog

OITPEJIEJIEHUE AHTUMUKPOBHOM
AKTUBHOCTHU U3BJIEYEHUIA

IBETKOB KAJIEH/]YJIbI
JIEKAPCTBEHHOW.......c.ooooomriiriirriceierieeieeseenne 60

D.A. banazcosan, B.A. Kypxun, O.E. IIpasousyesa
CPABHUTEJIbBHOE MCCJIEAOBAHUE
Y®-CIIEKTPOB PA3JIMYHbLIX BUJIOB
CBIPbs KPAITUBbI JIBYIOMHOI

@D.K. Cepebpsanan, U.H. Ilocesun
MOP®OJIOI'O-AHATOMHNYECKOE
HNCCIEJOBAHUE NUBAH-YAS Y3KOJIMCTHOI'O
(CHAMENERION ANGUSTIFOLIUM (L.) SCOP.),
MMPOU3PACTAIOIIETIO

HA CEBEPHOM KABKASZE........ccccooviiiiiiieiene 79

PV. Afanasyeva, A.V. Kurkina, V.A. Kurkin,

A.V. Lyamin, A.V. Zhestkov

DETERMINATION OF ANTIMICROBIAL
ACTIVITY OF EXTRACTS

OF CALENDULA OFFICINALIS

FLOWERS ....coootiiiitiineineneencenetneee e 60

E.A. Balagozyan, V.A. Kurkin, O.E. Pravdivtseva
COMPARATIVE STUDY OF THE

UV SPECTRA OF VARIOUS RAW MATERIALS

OF URTICADIOICAL......coveioeeeeeeeeeeeee e 71

FEK. Serebryanaya, 1.1. Posevin
MORPHOLOGICAL AND ANATOMICAL
INVESTIGATIONS OF CHAMENERION
ANGUSTIFOLIUM (L.) SCOP.)
GROWING IN THE NORTHERN

dapmaneBTHYECKAS] 1 TOKCHKOJIOTHYECKAas XUMUS
Pharmaceutical and Toxicological Chemistry

JLJI. Hukonaesa, U./]. I'ynaxun, H.A. Obopomosa,

HJ[. bBynaman

AHAJIN3 ITOJINMBUHWJITTMPPOJINAOHA

B JIEKAPCTBEHHBIX ®OPMAX ......ccceeveveenne. 88

L.L. Nikolaeva, 1.D.Gulyakin, N.A. Oborotova,

N.D. Bunyatyan

ANALYSIS POLYVINYLPYRROLIDONE
INDOSAGE FORMS ..o 88

®apmMaKoI0Tus U KJIMHUYecKas papMaKoJIorus
Pharmacology and Clinical Pharmacology

A.B. Boponxos, A.FO. Tepexos, U.H. Jlvbsaxosa,

H.C. Aspamenxo, /[.U. Ilo3ousxos, C.A. Kynewosa
N3YUEHUE BIIMSHUA PASJIMYHBIX 103
CVIIb®ATA MATHUS HA COAEP)KAHUE
KAJIBIIUA U XJIOPA

B CBIBOPOTKE KPOBU KPbLIC

OBOEIO TTOJTA ... 95

A.V. Voronkov, A.Yu. Terekhov, N.I. Dyakova,

N.S. Avramenko, D.I. Pozdnyakov, S.A. Kuleshova
INVESTIGATION FOR THE INFLUENCE

OF DIFFERENT MAGNESIUM SULFATE

DOSES ON THE CONTENT OF CALCIUM

AND CHLORIDE IN BLOOD SERUM

OF RATS OF BOTH GENDERS .........ccocovvieviee. 95



DOI: 10.19163/2307-9266-2016-4-2(15)-4-25

Dapmayus u papmaronoeus T. 4 Ne 2 (15), 2016

VIK 615.326:549.456.1:54-142

MCNONb3OBAHUE NPUPOAHBIX MUHEPA/IbHbIX CONEN
B COBPEMEHHbIX KOCMETUYECKUX PELLENTYPAX: ACCOPTUMEHT
nPOAYKUUU, XAPAKTEPUCTUKA CbIPbA U OCOBEHHOCTU TEXHOJ10TUU

IC.B. Eeceesa, >*b.b. Coicyes

'000 «bBusumexcy, e. Hanvuuk, Poccus
’Boneoepadckuil 20cy0apcmeenuvili MeOUYUHCKUil ynueepcument, 2. Boneoepao, Poccus
SI'BY «Boneocpadckuil Hayunvliii MeOUYUHCKUil yenmpy, 2. Boneoepao, Poccus

THE RAW MINERAL SALTS USE IN COSMETICS FORMULATIONS: ASSORTMENT,
MINERAL RAW MATERIALS CHARACTERISTICS
AND COSMETICS FORMULATION TECHNOLOGY
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B crarpe npencrasieHbl 0030pHbIE TaHHBIE
UCIIOJIB30BAHUS TMPUPOJHOIO MMHEPAIBHOIO
ChIpbs (pambl 03€p, TEPMaJIbHBIX HCTOYHUKOB,
MOPCKO# BOnbI, OWMIO(UTA) B COBPEMEHHBIX
KOCMeTH4eCcKuXx cpencreax. IIpeacrasien ac-
COPTUMEHT KOCMETHUYECKOM MPOLYKLHUHU, CO-
Jiep KAl MUHEPAJIbHBIE COMU. PaccMOTpeHbl
BOIIPOCHI, KACAIOIIHECS TEXHOJIOIMYECKUX 0CO-
OeHHOCTEH MONTyueHHs JaHHOM TPyTITbl KOCMe-
THYECKHUX CPE/ICTB, B YaCTHOCTH, CIIOCOOHOCTH
MHUHEPAJIbHBIX COJIEH BIUATH Ha CTA0MIBHOCTD
peUenTypbl U CEHCOPHBIE CBOWCTBA TOTOBOWU
npoaykuuu. [IpencraBieHsl criocoObl peleHus
3TOM Mpo0IEMBI U OCHOBHBIE ITOJIXO/IbI K pa3pa-
OOTKE pelenTypHI.

Ki1roueBble cj10Ba: KOCMETHYECKUE CPENICTRA,
MHHEPAJIBHBIC COJM, CTAOWIBHOCTh, pama o3ep,
TepMATLHBIC BOIIBI, OUIIIO(MUT, MOPCKast BOJIA.

B mHacrosimiee BpeMsi B COCTaBe KOCMeE-
THUYECKUX CPEICTB IIMPOKO HCHOJIb3YETCS
MPOAYKIMA HAa OCHOBE MHMHEPAJIBHBIX COJIEH,
HCTOYHUKOM KOTOPBIX SABJIAIOTCA CIICAYIOIIHC
MPUPOJAHBIC KOMIIOHCHTBI: MUHEpAJIbHAsA BOMa

4

The application of mineral raw materials
(brine lakes, thermal springs, sea water,
bischofite) in cosmetics is presented in this
article. The assortment of cosmetics that contain
mineral salts is presented. The technological
characteristics of production of these cosmetic
formulations, in particular the ability of mineral
salts to influence the stability of formulation
and the sensory properties of products are
given. The main approaches of that formulation
development are described.

Keywords: cosmetics, mineral salts,
stability, brine lakes, thermal waters, bischofite,
sea water.

The cosmetic products on the base of mineral
salts from the natural ingredients: mineral water
(thermal spring water), sea water, lake salt and
brine, minerals (bischofite) are widely used
nowadays.
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(Boga TepMalIbHBIX HCTOYHMKOB), MOpPCKas
BOJIa, COJIU U para 03ep, MUHEepaibl — OUIIodur.

Takast momymsipHOCTH OOYCJIOBJIEHA TEM,
YTO MPHUPOJHOE MHHEPATbHOE CHIPhE Xapak-
TEpU3yeTCsl JOCTATOYHO IIMPOKUM CHEKTPOM
OHMOJIOTMYECKOl aKTMBHOCTU: MPOTHBOBOCIIA-
JIUTEIbHOM, YBIAXKHSIOWIEH, penapaTuBHOM,
YO-npoTeKTOpHON, AHTUOKCUJIAHTHOW M T.J.
KocmeTnueckne cpeacTtBa Ha OCHOBE MHHE-
PaNbHOTO CHIPbs MPEICTABICHBI KaK COCTaBa-
MH, TpeJHa3HAYEHHBIMU JUIS TOBCEAHEBHOIO
KOCMETHUYECKOTO0 yXoJa, TaK M CpEeACTBaMU
JUIS. KOPPEKIUH OTIEIbHBIX KOCMETHUYECKHX
mpoOsieM: aHTUBO3PACTHBIE CPENCTBA, CPE-
CTBa aHTHUAKHE, CPEJCTBA MO YXOAY 3a CyXOi
Y 4yBCTBUTEJIBHON KOXKEU, aHTHUIICIUTIOIUTHBIC
CPEICTBa, a TAKXKE yXO/a 3a KOXKEW MpH TaKUx
3a005IeBaHUSAX KaK TICOpHa3, aTOMMYECKUA Jiep-
MATuT, po3area u T.1. [1-6].

BONbIIMHCTBO KOCMETUYECKUX CPENCTB C
MUHEPAJIbHBIMH KOMITO3UIIUSIMU MOKHO OTHE-
CTH K KOCMEIIEBTUKE — KOCMETHKE HHTEHCUBHO-
ro aeictBus. C ee BbIpaKEHHON aKTUBHOCTBIO
CBSI3aHBI U OCOOCHHOCTH peaTn3aliu: Mperumy-
IIECTBEHHO Yepe3 CaJOHBbI KPACOThI U CHelHa-
JTU3UPOBAaHHbIE Mara3uHsel (mpodeccuoHanbHas
KocMeTHKa Mapok «Algologiey», «Biomarisy),
anTeyHble ceTH (Mapku JeueOHOW KOCMETH-
ku «Vichy», «La Roche-Posay», «Biodermay,
«Avene» Ha OCHOBE TepMaJIbHbIX Box) [7-9].

ACCOPTUMEHT KOCMETHYECKHUX CpPEACTB Ha
OCHOBE OTJICJIbHBIX BUJIOB ChIPhsi MUHEPAJIbHO-
rO MPOUCXOXKACHUS TMpeAcTaBieH B Tabmuie 1
[2, 10-16].

Such popularity is due to the wide spectrum
of biological activity of natural minerals: anti-
inflammatory, moisturizing, reparative, UV-
protective, anti-oxidant, etc. Cosmetic products
based on mineral raw materials are presented
as formulations for the everyday treatment,
and for correcting certain cosmetic problems
such as skin aging, acne, dry and sensitive
skin, cellulite and psoriasis, atopic dermatitis,
rosacea [1-6].

Most mineral cosmetic formulations are
so-called cosmeceuticals — intense action
cosmetics. Their signified activity conduced
the implementation peculiarities: primarily
through beauty parlors and specialty shops
(professional cosmetics brands «Algologie»,
«Biomaris»), pharmacy chains (brand medical
cosmetics «Vichy», «La Roche-Posay»,
«Biodermay, «Avene» based on the thermal
waters) [7-9].

The range of cosmetic products based on

certain types of raw materials of mineral origin

is shown in Table 1 [2, 10-16].

Tabnuua 1 — Accopmumenm KocmMemuueckux cpedcme Ha OCHOGe CblPb

MUHEPATIbBHO20 npoucxomcdenu}l

Table 1 — Cosmetic products based on certain types of raw materials of mineral origin

Kocmernueckuit
Openj, cTpaHa-
MIPOU3BOAUTEND /
Brand, country

HanmMeHnoBanus kocMeTHIecKux cpenacts / Product

Kocmernueckne cpeacrsa Ha ocHoBe Mopckoii Boasl / Cosmetic formulations on sea water base

«Algologie» (Opanmms)
/ «Algologie» (France)

YYBCTBUTEIHHOMN KON )

qYBCTBUTEJILHOM KOXKH)

JUTSL AKUPHOM KOXKH )

«Algologie» Demaquillant caresse (Moouko ounIatomiee as

«Algologie» Masque confort (Kpem-macka ycrokanBatorasi KomQopr)
«Algologie» Serum nuit active (AKTHBHas HOUHAas CBIBOPOTKA JIJIsI

«Algologie» Lotion fraicheur douce (JIochoH 0CBeX)arONTHI MATKAN)
«Algologie» Soin matifiant (Kpem yBnakHstouuii ¢ Mmarupyroumm 3hhexrom

«Algologie» Gel moussant (I'esTb OUHIITATOTITHIA TICHSIIIANACS IS )KUPHOIN KOXKH)
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KocMmernueckuit
OpeHn, cTpaHa-
MPOU3BOANUTEND /
Brand, country

HanmenoBanus kocMeTndaeckux cpeacts / Product

«Algologie» Gel algo-lymphe (I'enb amst Tena anbromumdaTaecKuii)
«Algologie» Centella repairing concentrate (BoccranapnuBaromuit
KOHLEHTPAT JUIs Tella ¢ LEHTEIUI0N a3uaTcKoi)

«Algologie» Masque purete (Kpem-macka ouuiaromas Juist JKUpHOH 1
POOIEMHON KOXKH Ha OCHOBE OCIIOH TIIMHEI)

«Biomaris» (I'epmanusi)
/ «Biomaris»
(Germany)

«Biomaris» hautcream (Kpem mist koxn)

«Biomaris» marine active mask (AKTHBHas1 Macka)

«Biomaris» super rich creme (CynepnuraTenbHbIi KPEM)

«Biomaris» young line active cleansing gel (AKTHBHBIN OYHIIAIONINI TEIIb)
«Biomaris» anti-age (BoccTanaBnuBarommii Kpem)

«Biomaris» hand und nagelcreme (Kpem s pyk)

«Biomaris» nature augencreme (Kpem 11st Bex)

KocMeTnka Ha ocHoBe panbl 03ep / Cosmetic formulations on lake brine base

«Ahavay (U3panib) /
«Ahavay (Israel)

«Ahavay Refreshing cleaning gel (Ouuiaronuii ocBexKaroIInii Tejb)

«Ahavay Comforting sensitive skin (Kpem myist nvtia 11t 9yBCTBUTEINBEHOMN KOXKH)
«Ahava» Reach cleaning cream (Kpem ounmiaronuii HachIIEeHHBIN )

«Ahavay Night replenisher normal to dry skin (Kpem HOUHO¥ 111 HOpMAITEHOM
U CyXOH KOXKH)

«Ahavay Essential day moisturizer combination skin (Kpem yBrnaxxusirommi
JUTSE KOMOMHHPOBAHHOM KOXKH )

«Ahavay» Active moisture cream gel (Kpem-renb akTHBHBIH yBIaKHSIOIINI )
«Ahavay All in one ling toning cleanser (CpencTBo TOHH3HpYIOIIEE
OYMIIAOLIEE «BCE B OTHOMY)

«Ahava» Dead sea OSMOTER TM concentrate (CeiBoporka OSMOTER TM
C MHHEpaJaMH MEPTBOTO MOPSI)

«Ahavay Extreme radiance lifting mask (Macka nmoarsiruBatoriast ¢ 3ppexrom
CUSTHHS)

«Ahavay Purifying mud mask (Macka ouniaromias rpsizeBasi)

«Ahava» Hydration cream mask (Macka KpeM yBJIaXKHSFOILAs )

«Ahavay Facial renewal peel (CpencTBo MaTKOe OTIIENYIIMBAIOIIEE TS JIHIIA)
«Ahava» Gentle eye cream (Kpewm nerkuii 11 Kok BOKpYT T71a3)

«Ahavay Mineral toning water (JIocb0H MUHEpaTbHBIN TOHUZUPYIOIIHHA TS
JIUIIA)

«Ahava» Eye make up remover (CpeacTBo Juisi CHATHSI MaKUsKa C I71a3)
«Ahavay Liquid Dead sea salt (Comb MepTBOTO MOpSI )KHIKas )

«Ahavay Softening butter salt scrub (Ckpa0-maciio Ha OCHOBE COJIeli MEpTBOTO
Mops)

«Ahava» Mineral showing gel (I'enb 1151 gy1a MuHepanbHBIN)

«Ahava» Mineral hand cream (Kpem st pyk MUHEpaJIbHbIH)

«Sea of spa»
(M3pawnib) /
«Sea of spa» (Israel)

«Black pearl» face mousse cleaner (Ounmarormmii Mycc 115 JIUIIA)

«Black pearl» refreshing cleansing milk (JKemuyxHoe oumIaroniee MOIOUYKO
JUTSL JTATIA)

«Black pearl» refreshing toner (JKem4ay>kHbIi OYMINAIONINA TOHUK IS JIHIIA)
«Black pearl» age-control day cream SPF-25 (OKemuyxHBIi KpeM NpOTHB
MIPU3HAKOB CTApCHMUS)

«Bio spa» active facial toner (Tonuk s tuna 6e3 cupra)

«Bio spa» cleaning mud gel (Ounmarommii rpsi3eBOi TEIb C MEIOM)

«Bio spa» Milk Cleanser (O4wnmaroriee MOJIOYKO JIJIs JIUIA U T1a3)

«Bio spa» Anti-ageing 45+ active day cream (AHTHBO3PaCTHOH JHEBHOU Kpem
C TBIKBEHHBIM MaclioM 45+)
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Kocmernueckui
Openp, cTpaHa-
MPOU3BOAUTEIH /
Brand, country

HanmMenoBanus kocMeTudaeckux cpeacts / Product

«Bio spa» delicate eye cream (HexHbIi KpeM TSI KOKH BOKPYT IJ1a3 ¢ MacllaMH
MOPKOBH U OOJICTIFIXH)

«Bio spa» ferming fase serum (Ykpensitomiast CBIBOPOTKA 1151 JINLA)

«Bio spa» pumpkin enzymatic peeling mask (Macka-IMJIMHT ¢ THIKBEHHBIM
MacjioM)

«Bio spa» purifying mineral mud mask (Ouunmaromas rpszeBas Macka c
OJIMBKOBBIM MacJIOM U BOJIOPOCIIBIO JyHAIUeEIIa)

«Bio spa» pure mud mask (I'ps3eBast Macka ¢ MacJIoM OJTHBBI)

«Bio spa» shampoo (LLlammyHb ¢ 11eneOHOMN TPSI3bIO U AKCTPAKTOM ajiod Bepa)
«Bio spa» conditioner (KoHIuIuoHep ¢ OJMBKOBBIM MacIliOM, ITPOIIOINCOM H
MacJIOM K0X00a)

CubupcKre TeXHOIOTHH
V.A.S. «CUBTEXBAC»
(Poccws,
HoBocubupckas
o0mactp) / Siberian
technologies V. A. S.
«SITEHAS» (Russia,
Novosibirsk region)

«Panan» rejap KOCMETUYECKUM THIPATUPYIOIIMHI IEKTUHOBBIN OMOIAKUBAFOIIHIA
c conbro / «Rapany anti-aging hydrating pectin salt gel

«Panan» resnb KOCMETHYECKHH THAPATHPYIOMINN TOHHU3UPYIOIIMH C COJBIO /
«Rapany hydrating toning salt gel

«Pamnan» nocroH perenepupytomuii / “Rapan” regenerating lotion

«buBUTEKC»
(KBP, Poccus) /
«Bivitex» (Russia)

Kocmernueckast cyOctanuust «TamOymn — BoxmHbId dkcTpakT» / Cosmetics
substance “Tambuil — aqueous extract”

Ko

cMeTHYeCKHe CPeICTBA HA OCHOBE TepMaJIbHOM BOABI /
Cosmetic formulations on thermal water base

«Vichy» (®pannus) /
«Vichy» (France)

«Vichy» SPA (TepmanbHast Boga)

«Vichy» Aqualia thermal (JIerkuii kpeM THHAMHYHOE YBIIAXKHCHUE)

«Vichy» Aqualia Thermal (HacplmeHHbIi KpeM AHHAMUYHOE YBIIA)KHEHHE)
«Vichy» Purete thermale (JIerkuii yBIaKHSIOIIHI KpeM)

«Vichy» Purete Thermale (Kpem-3xchonuanT 1st muia BRIpaBHUBAIOIITHI )
«Vichy» LiftActiv (Kpem npoTHB MOPIIMH [ KOHTYpa TJ1a3)

«Vichy» Purete Thermale (YnbTpa HeXHOE OYHMINAOIIEE MOJOYKO IS CYXOH
YYBCTBHUTEIBHOM KOXN)

«Vichy» Purete Thermale 3 B 1(MunemuispHbIii JIOCHOH)

«Vichy» Normaderm Total MAT 1-ii (YXon HmpOTHB >KHPHOTO M BJIaXKHOTO
Ornecka)

«Vichy» Dercos (IllamMmmyHb yCITOKaWBaIOIIWN TSI YYBCTBUTCIBHOW KOXKH
TOJIOBBI)

«Vichy» Dercos banpzam (Ykperuisiromune kepaMuabl U 3 MUTATEIbHBIX Macliay)

«La Roche-Posay»
(Opannus) /

«La Roche-Posay»
(France)

Hydraphase intense masque (MHTEHCHBHO yBIaKHSIOIIAs YCIIOKaWBAOLIAs
Macka)

Hydraphase intense leger care long-lasting efficacy (MuTencuBHOE
YBIQXKHSIOIIEE CPEICTBO MPOJOIIKUTEIBHOTO ICHCTBH)

Hydraphase leger moisturizing cream for sensitive skin (YenaxHsromui kpem
JUTSL 9yBCTBUTEIBHON KOXKH)

Hydraphase intense eye (MHTEHCHMBHO yBIaKHSIOIIUI KpeM-Tellb ISl KOHTYpa
7143 MPOTHUB «MEIIKOBY IO IIa3aMHt)

Hydreane BB cream (Kpem aiist 9yBCTBUTETEHON KOXKH)

Physio micellar water sensitive skin (MuuenisipHast Boga it 4yBCTBUTEIBHON

KOXKH)
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KocMmernueckuit
OpeHn, cTpaHa-
MPOU3BOANUTEND /
Brand, country

HanmenoBanus kocMeTndaeckux cpeacts / Product

Physio cleansing micellar foaming water (®u3u0 MULEIIISIPHAS OYHUILAIOLIASL
TICHKa)

Toleriane Ultra contour eyes (/151 KoHTYypa r1a3)

Toleriane Ultra fluid (Ynerpa dmron HHTEHCUBHBIN yCTIOKauBAIOMINN (IIFOHT)
Toleriane soothing protective cream (YcnokanBaroUMid yBIaKHSFOILUHA
3aLUTHBINA KpeM)

«DopMyIia BOIbI»
(Poccmst) /
«Formula vodyi»
(Russia)

«Dopmyia Bombl» (YBIAXHSIIONIANA KpeM IS BceX THIOB Koxu) / «Formula
vodyi» Moisturizer for all skin types

«Dopmyna Bogs (Ounmaromee MOJIOUKO ISl BceX THUMOB KoxkH) / «Formula
vodyi» Cleansing milk for all skin types

«Dopmyna Bozbl» (YBIQKHSIONMNA KpeM Uil BEK Ul BCEX THIIOB KOXH) /
«Formula vodyi» Hydrating eye cream for all skin types

«Dopmyna Boge (IIuTarensHbIN Kpem s Bcex THITOB Kok ) / «Formula vodyi
« Nourishing cream for all skin types

«Dopmyna Boabl» (YBIaxHsIOLIas Macka JJisl Bcex THIIOB KoxkH) / «Formula
vodyi» Hydrating mask for all skin types

«®opmya Boaen (OcBekaromuii TOHUK IS JTMIA U KOHTYpa ma3) / «Formula
vodyi» Refreshing tonic for face and eye contour

Kocmernueckas
NPOAYKIHS Ha
OCHOBe Oumogura
(Bounrorpanckoe
MECTOpPOXKAEHHE) /

PactBop Oumodura / Bischofite solution

Kpem «bumonuny / Cream «Bischoliny

Kpewm mns pyk / Hand cream

Kocmernueckoe mosnouko / Cosmetic milk

M3oronndeckuii pactBop oumoduTta / Isotonic solution bischofite

Cosmetic products
based on bischofite
(Volgograd field,
Russia)

Kak cnemyer u3 manHbix Tabnwuisl 1, accop-
TUMEHT KOCMETUYECKHX CpEIICTB Ha OCHOBE
MPUPOIHBIX MUHEPATLHBIX COJICH BEChMa pa3HO-
00pa3eH 1 PEeACTaBIICH KaK CPEICTBAMU OCHOB-
HOTO (KpeMbI ¥ TeJIH ISl JIMIA U Teja, JIOChOHBI,
TOHUKH, MUIEIUISIPHAs BOJA, KOCMETHYECKOE
MOJIOYKO, IIAMITYHH), TAK 1 HHTEHCHUBHOTO YXO-
na (Macku, ChIBOPOTKH, CKpaObI, TTUIIMHTH).

[Mpoxgykmmsi BKJIFOYAeT MPAKTHYECKH BCE
KOCMETHYeCKHe (OPMBI — KpPEMBI, JIOCHOHBI,
TOHHUKH, MOJIOYKO, CHIBOPOTKH IS JIUIIA H JIJIS
TeJla, a TAKXKE CPEJICTBA 110 YXOY 32 BOJIOCAMHU
(IaMIyH#, MacKu, KOHJIUITOHEPHI).

Cnenyer oTMeTUTh HEOOJBIIOW accoOpTH-
MEHT CPEJICTB OTEUECTBEHHOTO MPOU3BOJICTBA,
NPEICTaBICHHBIM  cepHeil  KOCMETUYECKUX
cpenctB «Pamam» (renm ans nWma W JIOCHOH
JUISL JTUIA), CPEICTBAMU Ha OCHOBE Oumodu-
Ta, a Takxke cepueil «Dopmysna BOIbD», MPeE-
CTaBJICHHON HECKOJBKO IIUPEe — KPeMaMH JUIs

8

The data presented in Table 1 show the
diverse range of cosmetics based on natural
mineral salts, presented by means for primary
care (creams and gels for face and body, lotions,
tonics, micellar water, shampoos) and intense
care (masks, serums, scrubs, peels).

These products include different cosmetic
forms: creams, lotions, tonics, lotions, serums
for the face and body, and cosmetic for hair care
(shampoos, masks, conditioners).

It should be noted a small assortment
of Russian products, presented by series of
cosmetics “Rapan” (gels and facial lotion for
the face), bischofite series, and more wildly
represented series of “Formula vodyi” presented
by face creams for different skin types, milks
and lotions, face masks.
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JUIA JUIS Pa3IMYHBIX TUTIOB KOXKHU, MOJIOYKOM H
JIOCHOHOM, MAaCKOM JIJISI JIUIIA.

ChIpbe MHUHEPATHHOTO MIPOUCXOKICHHS Xa-
pakTepU3yeTCs JOCTATOYHO CJIIOKHBIM HOHHBIM
COCTaBOM ¢ mpeoOnaJaHueM HOHOB MarHus,
KaJbIUsl, HATPUS, XJIOPHUIOB U HAIUIHEM pa3-
JUYHBIX MUKPO3JIEeMEHTOB (Tadm. 2) [9, 17-21].

Raw materials of mineral origin are
characterized by very complex ion composition
with of magnesium, calcium, sodium and
chloride prevalence, and the presence of various

minerals (Table 2) [9, 17-21].

Taonuya 2 — CpagnumensHulii XumMu4ecKuii COCmaeg nPUPoOHO20 MUHEPAILHOZ0 CHIPbA

Table 2 — Raw mineral materials composition

O6imas
Hcrounuk / Natural recourse Cocras / Composition MUHEpaTU3aIus /
Total mineralization
MeprtBoe Mope, 1/1 / Dead Sea, g/l Cl 200,02; Mg> 41,96;
Na* 39,94; Ca* 15,8;
K*17,56; Br 5,4 315,04 r/n (g/1)
S0,* 0,54; HCO, 0,24
Sr?* 0,24
Mopckas Bona (Hepnomopckoe nobe- |MgCl, 10,9;  KCI 3,2;
pexbe CeBepHoro Kaskasa), % / Sea |NaCl 77,8; Br 0,2
water (Black Sea, the North Caucasus 18,5 r/n (g/1)
coast), %
Bona okeana, v/ / Ocean water, g/l  |Cl™ 19,83; Mg 2" 1,33;
Na'* 11,03; Ca’ 0,42;
K* 0,40; Br 0,14 36 r/n (g/l)
S0, 2,77, HCO, 0,14 Sr?
0,0139
Komnneke «Panany, 03. OctpoBaoe |Ca 529,9; Na 114,42;
(HoBocubupckas oonacts) Mr\100 T |Zn 104,3; Mg 27.8;
/ «(RAPANY, Ostrovnoe lake (Russia, |Cu 0,53; Fe 1,40; -
Novosibirsk region) mg\100 g P0,32; Mn 0,15; Se 0,12
TambOykanckas rpssb (omkuMm), /n/  |Na'—K*™ 6,5, Ca? 0,6,
Tambucan mud (extract), g/l Mg> 1,8, Cl1-5,4, 28,9 r/n (g/l)
S0,14,1, HCO,4r/n, CO, 0,08
«Osmoter™y, r/n Mg?>* 92,70; Ca?" 35,00;
(BBICOKOMHHEPATbHBIN KOMITIIEKC K*2,10, Na'2,72;
MepTBOro Mopsl, UCIOJIb3YEMBIi B Sr?* 0,67; Cl 346,00;
KOCMETHYECKUX CPEJICTBaX OpeHma Br~ 14,00 -
«Ahavay) / «Osmoter™y, g/l
(Dead Sea mineral complex,
«Ahavay)
«La Roche-Posay» Tepmanbnas Bona, | HCO* 387; Ca 149;
mr/n / «La Roche-Posay» thermal Si31,6; Mg 4,4;
water, mg/l Sr0,3; Se 0,053; 595 mr/n (mg/l)
Zn <0,005; Cu <0,005
Bumm (uctounuk «JIuzy), mr/m / CO, 908; Ca 50,1;
Vichy (spring Liz), mg/I Mg 9,52; K 98;
Si25,27; Li4,71; 10 r/m (g/1)
Fe 0,79; As 0,73;
Se 0,91; Br 1,21
bumodur (Bonrorpaackoe me- MgCl, 45,27; MgSO, 0,11;
cTopoxaenue), % / Bischofite KC10,78; CaS04 0,8; 450 r/n (g/l)
(Volgograd region, Russian), % NaCl 0,25-0,30;MgBr, 0,58
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Kak crnenyer u3 naHHBIX TaOIHUIBI 2, CHIPHE
OTJIMYAETCs, MPEeXKIe BCEro, MUHEepaIn3aueil:
MUHHMMAaJIbHASI OTMEUYAETCS Yy TePMaJIbHBIX BO/I,
a MakcHMallbHasi XapakTepHa JAJisi paccoia Ou-
mo¢pura. bonbias 4acTh MUHEPAIBHOTO ChI-
pbsi, UCIIOJIB3YEMOT'0 B COCTaBE KOCMETHUECKHX
CPEIICTB, COJIEPYKUT KATUOHBI MAarHusl, KaJabIus,
Kajus, HaTpUsl B BBICOKUX KOHICHTPALUAX U
XJopuf, cyiabdar, OpoMua U rugpokapOoHarT
aHnoHsbl. [ToMrMO 3TOTO, B COCTaBE MUHEPAIIb-
HOTO CBIpbSl OTMEYAeTCs HaJMYhe Pa3iHyuHbIX
MHUKPODJIEMEHTOB (CelieHa, MeIH, IIMHKA, KPeM-
HUS, CTPOHLIMS, Keje3a, MapraHiia), YTo Hau-
OoJiee 4yacTo yKa3bIBAETCsl B COCTABE TE€PMaJlb-
HBIX BOJ.

XHWMHMYECKUN COCTaB IPUPOJHBIX MUHE-
paJIbHBIX coliell 00yclaBiIMBaeT UX ACHCTBHE Ha
koxky. KpemHeBast kuciaora 0061aaaeT noacyIu-
BaromuM JeiictBueM. Conu MarHus MpoSIBIISIIOT
MIPOTUBOBOCIIANIUTENILHOE JIeHCTBUE, Onarojaa-
psi CIOCOOHOCTU MarHusi CHUKATh aKTUBHOCTD
LUKIIOOKCUTE€HA3bl U aHTATOHU3MY K MEIMATO-
paM BoOCHaJ€HUs — CEPOTOHUHY, THMCTaMUHY,
npocraniaHauHaM. /[lelicTBue coneil Maraus
CBSI3aHO U C MOBBIIIEHUEM TKAHEBOTO UMMYHHU-
teta. OpraHudyecKkue U HEOPraHU4eCKue COJr
KaJIBIUsT 00JIAAI0T MPOTUBOBOCTAIUTEIHHBIM
JeiicTBHEeM, BOCCTAaHABIMBAs HAPYIICHUE DIIEK-
TPOJIMTHOTO PABHOBECHS B O4are BOCIAJICHUS.
B uccnenoBanusix ycTaHOBIIEHa HMPOTHUBOBOC-
MajJuTeNbHasi aKTUBHOCTb TepMajbHOW BOIbI
«La Rosh-Posay», oOycrnaBiuBaemasi HaJIn4u-
€M ceJieHa M CTPOHIMS. XJIOPHJ HaTpHsl CIO-
COOCTBYET yAYUILIECHUIO MUKPOLUPKYISAINH,
YCKOPEHHMIO PacCacChIBaHUS BOCMATUTEIbHBIX
ouyaroB. IIpoTuBOBOCHANUTENBHOE JIEHCTBUE
UTPAET OIpPEIEICHHYIO POJIb B MPOSIBICHUHN aK-
TUBHOCTH CPEIICTB NIPOTUB aKHE, CPEICTB s
KOPPEKIIMU MOPILHUH, yXO0/1a 3a KOXKEeH MpHu aTo-
MMAYECKOM JIepMaThTe U Ticopuase [3, 22-24].
Conu Harpusi, Kanus, MarHusi, Kameius, ¢oc-
(dopa SBIAIOTCS KOMIIOHEHTOM MPUPOIHOTO
YBIIQKHSIONMETO (hakTopa KOXKH, YTO 00yCliaB-
JMBAET UX MCIOJb30BaHUE ISl yX0Ja 3a CyXon
KOXKEH, JIJISi KOPPEKIUU MPU3HAKOB CTapEeHUs
[17,25-27].

Ilpupoonvie mepmanvhvie 600bi — OalbHE-
OJIOTMUECKUE MHHEpAJIbHbIE BOJBI C TEMIIE-
parypoii He MeHee 20 °C, KOTOpblE€ 4acToO Xa-
PaKTEpU3YIOTCSI TOBBIIIEHHBIM COACpPKaHUEM
KpeMHHEeBOU KucioThl (6omnee 50,0 mr/m). B Bo-
Jax JJIsl HApy>KHOTO MCIOJIb30BaHUS COZIEpIKa-
HUS KPEMHHUEBOM KHCIIOTHI MOXKET BO3pacTarh

10

As follows from the table, raw materials
differ by mineralization: the minimum is
observed in thermal waters, and the maximum
- bischofite brine. The mineral raw materials
used in cosmetics, contain cations of
magnesium, calcium, potassium, sodium, high
concentrations of chloride, sulfate, bromide,
hydrocarbonate anions. The presence of various
trace elements (selenium, copper, zinc, silicon,
iron, strontium, manganese) is noted in minerals
composition and the most often in the thermal
waters content.

The chemical composition of the natural
mineral salts determinates their effect on
the skin. Silicic acid exercises a drying
effect on skin. Magnesium salts exhibit anti-
inflammatory activity, showing antagonism
to inflammatory mediators — serotonin,
histamine, prostaglandins and the magnesium
ability to reduce the cyclooxygenase activity.
Magnesium salts action is associated with
tissue and immunity increase. Calcium salts
possess anti-inflammatory activity, restoring
electrolyte balance in inflammation. Sodium
chloride improves microcirculation and the
inflammatory focus resorption. The studies
established

thermal water «La Rosh-Posay» caused by

anti-inflammatory  activity of
the presence of selenium and strontium. Anti-
inflammatory effect plays a role in formulations
against acne, for the anti-age skin care, skin
care for atopic dermatitis and psoriasis [3, 22—
24]. Sodium, potassium, magnesium, calcium,
phosphorous are the components of skin natural
moisturizing factor which leads to their use for
dry skin care and anti-age care [17, 25-27].
Natural thermal water (spring water) is a
balneological mineral water with a temperature
of at least 20 °C, often characterized by a high
silicic acid content (more than 50.0 mg/dm?)
and up to 250-300 mg/dm’ for external use.
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no 250-300 wmr/a. TepmasibHble HCTOYHUKU
HCIIONB3YIOTCS B OalbHEOTEpanuy BO MHOTHX
crpanax (Poccus, ®panuusi, benbrus, CHIA,
Benrpust), Hanpumep, Bo OpaHLUKU HACUUTHI-
BaeTcst 10 1200 TepmanbHBIX MCTOUYHUKOB. B
Poccun TepmanbHble UCTOUHUKH PacpOCTpa-
Henbl Ha CeBepHoM Kamkaze, Anrae, UepHo-
MopckoM mobepeskbe, [Ipubaiikanbe, JlansHem
BocTtoke. OHM O XUMHYECKOMY COCTaBy [e-
JSATCA Ha MATH KJIACCOB (IaHHBIE 3apyOeKHOU
Kinaccudukanun): OuxapOoHaATHBIC, Cyabdar-
HBIC, Cynb(UIHBIE, XJIOPHUIHBIE, clIabOMHUHE-
panu30BaHHbIE, COAEpKAIINUE CIIEAbl METAIIIOB
[24, 28, 29].

TepmanbHbIe BOJIBI, UCIIONB3yEMbIE B COCTA-
BE KOCMETHYECKHX CPEACTB, XapaKTepU3YIOTCs
COJZIepYKaHUEM LIMPOKOTO CIEKTpa MHKpPOIJIe-
MEHTOB, TaKUX KakK >KeJe30, MapraHell, IHHK,
XpOM, KOOaJIbT, ME/b, HUKEIIb, TUTUH, ATIOMU-
Huii, ¢prop, 6pom, oz, gocdop, cenen [9, 20,
29]. Ha ocHOBe NpUPOAHBIX MHUHEPAIBHBIX
(TepMaNbHBIX) BOJ BBIMYCKAIOTCS KOCMETHYE-
ckue cepum: «La Roche-Posay» (®panmms),
«Vichy» (®panmus), «Uriage» (Dpanuus),
«Aveny» (@pannms), «Biotherm» (®panmms),
«Dopmyna Boas» (Poccus).

Mopckasa 6o0a — 3T0 BoAa, COCPEIOTOUECH-
Hasi B MOpPAX U OKeaHax, KOTopas XapakTe-
pu3yercs IOCTOSHCTBOM COJIEBOIO COCTaBa,
OCHOBHYIO Maccy KOTOPOTO COCTaBJISIFOT XJIO-
pua- u cynbdar- aHMOHBI, KaTHOHBI HATpPHs,
KaJbIMs, MarHusi, Kajiusi, paCTBOPEHHBIC T'a3bl
Y HE3HAYUTEIbHOE KOJUYECTBO OPraHMUYECKHX
BemiectB. Cpeau coneit HanbobIIast OIS IPH-
XOJIUTCS HA XJIOPUBI (HATPUS XJIOPUJ, MarHus
XJIopun); nanee cynbdarel (MarHus cynibdar,
KalbpIus Cynb(ar, Kanus cyiabdar); kKapOoHaThI
(xanbuust kapOboHaT); O6pomuabl (MarHust Opo-
mun) [2, 11, 21]. U3BecTHBIE KOCMETHYECKHE
OpeHIIbI Ha OCHOBE MOPCKOHW BOIBI M KOMIIO-
HEHTOB BOJOPOCIIEN €BPOIEHCKUX IIPOU3BOIU-
teneit — aTo «Phytomer» («Jacques Dessangey,
@pannus), «Talasso SPA» («Integra», Mcna-
Hus), «Algologie» (Opanrus).

Panoii unu pacconom Ha3bIBalOT BOLY CO-
JICHBIX 03€p, MOPCKUX 3aJMBOB U JIMMAaHOB,
MOKPBIBAIOIIYIO CIIOH Tpsizu. MuHepanuzanus
parnbl MOXKET ObITh OYEHb BBHICOKOW M HEpENKO
noxonut 1o 300-350 r/n. B cocTtaB paribl BXO-
JST pa3IUyHble MOHBI MHUHEPAIbHBIX COJEH,
MIPEUMYIIECTBEHHO CYyIb(aT-, THIpOKapOoHaT-,
XJIOpU/I-aHUOHBI ¥ KAaTUOHBI HATPUS, KaJbIHs,
MarHusi, Kajius, a TaKkKe BelllecTBa OpraHuye-

Thermal springs are used in balneotherapy in
different countries (Russia, France, Belgium,
the USA, and Hungary), for example there are
up to 1,200 thermal springs in France. Thermal
springs are common in the North Caucasus, the
Altai, the Black Sea coast, the Baikal region
and the Far East in territory of Russia. They
chemical composition divided into five classes
(classification is given in FEuropean data):
bicarbonate, sulfate, sulfide, chloride, weakly
mineralized trace metal [24, 28, 29].

Thermal waters used in cosmetics contains
a wide range of trace elements such as iron,
manganese, zinc, chromium, cobalt, copper,
nickel, lithium, aluminum, fluorine, bromine,
iodine, phosphorus and selenium [9, 20, 29].
Cosmetic series containing natural waters
are «La Roche-Posay» (France), «Vichy»
(France), «Uriage» (France), «Aven» (France),
«Biotherm» “Formula
(Russia).

Sea water — water concentrated in seas

(France), vodyi”

and oceans characterized by the persistence of
the salt composition, the main components of
which are chloride and sulphate anions, sodium,
calcium, magnesium, potassium cations,
dissolved gases and a small amount of organic
substances. Chlorides are dominated among the
salts (sodium chloride, magnesium chloride);
further sulfates (magnesium sulfate, calcium
sulfate, potassium sulfate), carbonates (calcium
carbonate), bromides (magnesium bromide)
[2, 11, 21]. The known cosmetic brands on the
basis of the seawater and seaweed presented by
European producers are «Phytomer», («Jacques
Dessange», France), «Talasso SPA» («Integray,
Spain), «Algologie» (France).

Brine water is saline lakes, bays and
firth water, usually covering a layer of a
mud. Mineralization of the brine can be very

high, and often comes to 300-350 g/l. The

11
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CKOT0 MPOUCXOXKACHUS (TYMHUHOBBIE KHUCIIOTHI,
BUTaMUHBI, AMUHOKHCIIOTBI, IENTUBI, IOJIUCA-
xapuzsl). B HacTosiiiee Bpemst Ha OCHOBE paribl
03€p MPOU3BOAUTENIIMU BBIIIYCKAIOTCS Clie-
JYIOUINEe KOCMETHYECKHE JIMHUM — JieueOHas
KOCMETHKA Ha OCHOBe rpsizeit Cakckoro osepa
(cepun «Durobmomnwy, «l'es»), a Takke KocMe-
Thyeckass cepus «Panan». IlepcniekTuBHBIMU
CHIPbEBBIMH MCTOYHUKAMU SIBIISIFOTCSI PACCOJIBI
coJIsIHbIX 03ep rora EBpomnelickoil yactu Poc-
cun — DnbproHa, backynuaka, TamOykana, Cu-
Baill, KoMmriekca ozep Tunaku [21, 23, 30, 31].

[TomuMo pansl UCHIONB3yeTCA TAKKE epsize-
6oti pacmeop. I'psi3eBON pacTBOpP MPECTABIIs-
eT co0oil Kuakyro ¢azy rpsas3u, IoJydyaeMyro ¢
MIOMOIIIBIO OT)KUMA, IEHTPUPYTUPOBAHUS HITU
(UIBTPOBAHUS, U COCTOSIIYIO M3 PACTBOPEH-
HBIX B BOJIE COJI€H, OPraHUYECKUX BELIECTB U
ra3zoB. DTOT pPacCTBOP B OCHOBHOM COOTBETCTBY-
€T XUMHUYECKOMY COCTaBy paribl BOJOEMa, B KO-
TOpoM 0Opa3oBaiiach JaHHAs JedyeOHas TPs3b.
OcHOBHas Macca, paCTBOPEHHBIX B BOJAX CO-
Jeid, COCTOMT M3 aHHUOHOB XJIOpa, cyibdara u
ruapokapOOHaTa U KaTHOHOB HATpUs, MarHus,
kanbius. Comepxarcs TakKe U OpraHU4ecKue
BewiecTa. /i MCHONBb30BaHUSI B KauecTBE
KOCMETHUYECKOT0 CpEeACTBA Mpeasiaraercs, Ha-
npuMep, KocMeTh4Yeckas cyOCTaHIUsl Ha OCHO-
BE pambl U oTKuMa rpsizu « TamOyun-BogHbIN
skcTpakT» (OO0 «busutekcy, Hampuuk) [29,
31, 32].

Takxke Ha pBIHKE LIMPOKO MpEACTaBICHA
MPOAYKLHS HAa OCHOBE MHMHEPAIBHOIO ChIPbS
MeptBoro mopsi. MeprBoe Mope IpeACcTaBIIs-
eT co00il GeccTouHOe COMNsTHOE 03€PO, KOTOPOE
MOJIITUTHIBAETCS 33 CYET MHOTOYHCIICHHBIX MU-
HepaJlbHBIX MCTOYHUKOB U peku Hopnan. Ilo
coJieHOCTH MepTBoe Mope B 8 pa3 MpeBbIIIaeT
Atnantuueckuil okeat u B 40 pa3 bantuiickoe
Mope. B ominuune ot Mopckoi BOIbI cosepika-
HUE XJIOpUA HaTpus B Bojgax MepTBoro mops
coctaBisieT 25-30% OT Bcero coJIeBOro Co-
ctaBa (potuB 77% st MOPCKOM BOJIBI), a Ha
JoJTro0 cosier maruus npuxoautcs 10 50%. Oco-
OEHHOCTBIO COCTaBa SIBISIETCS TAKXKE BBICOKOE
(80 pa3 Bhllie, yeM B ATJIaHTUYCCKOM OKEaHE)
cogepxanue Opoma. Ha ocHOBE BBICOKOKOH-
LHEHTPUPOBAHHBIX COJIEBBIX PACTBOPOB, pParlbl,
T€pMaJIbHBIX MCTOYHHUKOB M Ipsizeid MepTBoro
MODPSI BBIITYCKAETCSI KOCMETHUKA U3PAWIIbCKUX U
nopaanckux ¢upm (10 40 HauMeHOBaHUN KOC-
MeTuueckux OpenaoB). Hambonee akTuBHO B
3TOM cekTope paboTaroT kommanuu M3pauns
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composition includes various mineral ions,

preferably sodium, calcium, magnesium,
potassium cations and sulfate, hydrocarbonate,
chloride anions, organic substances (humic
amino acids, peptides,

acids, vitamins,

polysaccharides). Manufacturers, including
Russian, produce cosmetic lines on the basis of
the lakes brine: cosmetics based on Saki lake
mud (series “Fitobiol”, “Gaia’), cosmetic series
“Rapan”. The promising sources of brine are
the lakes of the European part of Russia - Elton,
Baskunchak, Tambukan, Siwash, Tinaki lakes
complex [21, 23, 30, 31].

A mud water extracts (mud solution) are used
as well as brine. Mud solution is a liquid phase
of a mud, obtained by pressing, centrifugation
or filtration, and consisting of the salts dissolved
in water, organic compounds and gases. The
chemical composition of mud solution basically
corresponds to the brine, which formes this
mud. The salts in mud water consist of sodium,
magnesium and calcium cations, chlorine,
sulfate and bicarbonate anions. It also contains
organic material. For a cosmetic product use
is offered, for example, cosmetic substances
based on brine and mud solution “Tambuil-
water extract” (LLC “Bivitex”, Nalchik) [29,
31, 32].

Cosmeceuticals products based on minerals
from the Dead Sea are also widely represented.
The Dead Sea is salt lake, which is fed by
numerous mineral springs and the Jordan River.
Salinity the Dead Sea at 8 times the Atlantic
Ocean and 40 times the Baltic Sea. Sodium
chloride content in the Dead Sea water is 25—
30% of the total salt composition (vs. 77% for
sea water), while the share of magnesium salts,
up to 50%. The high (80 times higher than in
the Atlantic Ocean) content of bromine is also a
characteristic feature of the composition. Israeli
and Jordanian firms (up to 40 types of cosmetic
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(6penmbl «Sea of SPA», «Ahavay, «Taliay, «Dr.
Sea», «Premier» u T.1.) u Mopnanuu (OpeH b1
«Bloom», «La Cure» u «VIVAcity») [4, 17, 33,
34].

Buwoghum — 310 XI0pUIHO-MarHUEeBBIN MU-
nepan (MgCl. H,0) (ILT.®enpaman, 1984),
MOJTYYHBIIUI CBOE HAa3BaHUE B YECTh €O Iep-
BOOTKpHKIBaTess mpodeccopa XxumMmuu boHHCKO-
ro yauBepcuteta Kapna bumoda, sxuBiiero B
XIX Beke. OCHOBHBIM KOMIOHEHTOM OuIIO(pu-
Ta sasgercas MgCl -6H20 (80-99%), ocrans-
HOC TIPUXOIUTCS HA TPUMECH, B TOM YHCIIC
nzomopduoro 6poma (0,5-0,9%), kapHannuTa,
rajuTa, Ku3epuTa, aHTHIPUTA, a TAKKE MHOTO-
YUCIIEHHBIX MUKPOAJIEMEHTOB, KOJIMYECTBO KO-
TOPBIX NpeBblmaeT 70 HAMMEHOBAaHUM.

Ha 6aze Bonl MY mnpoBomsTcs BcecTo-
pPOHHHE WCCIIEIOBAaHUS MHHEpajda Oumodur
MOBOJDKCKOTO TTPOUCXOXKICHUS: XHUMHUYECKHE,
TeXHOJIOTUYecKue, ¢dapmakogoruyeckue. Tak,
YCTaHOBIIEHO, YTO pa3pabdoTaHHas Ma3b Ha OC-
HOBe OumoduTa yIydmaeT pereHepamnmo TKa-
Hel, OKa3pIBasi CTUMYJIHpPYIOIIee ICHCTBHE Ha
penapaTuBHBIC TPOIECCHl B MH(PHUIIMPOBAHHBIX
1 HEMHQUIIMPOBAHHBIX Je(PEeKTaX KOXKH, YCKO-
psisi 3BKUBJICHHE W OYMINEHUE OT OaKTepuaib-
HOM 00CEMEHEHHOCTH MH(PUITMPOBAHHOW PaHbBI
U OKa3bIBaeT OAKTePHOCTAaTUYECKOE JIeHCTBHE
B OTHOILIEHUU K YCJIOBHO MAaTOT€HHBIM MHUKPO-
opraam3mam (St. aureus, St. epidermalis, C.
ablicans, E. coli). Taxxe Ha MogenH KpHOTPaB-
MBI BBISIBIICHO BJIMSHHE Ma3u Oumodwura Ha
YMEHbILIEHUE OTEYHOCTU TKaHEW M yCKOpEHHe
(hopMupoBaHus IpaHyISIUOHHON TKaHU. B 11e-
JIOM, PE3yABTaThl ATUX UCCIEIOBAHUI MTO3BOJIS-
IOT CYHTATh TIEPCIEKTUBHBIM HCIIOJIb30BAHUE
oumodguTa U B COCTaBe KOCMEIEBTUYECKHUX
cpeacts [21, 35].

KocmeneBTrkoil Ha3pIBalOT KOCMETHYECKHUE
MPOAYKTHI, TPU CO3JAHUH KOTOPBIX HCIIOJIb-
30BAJIMCh JaHHBIC HAYYHBIX MCCIIEIOBaHUH, U,
CJIEJIOBATENIbHO, TMPUMEHEHHE JIEWCTBYIOIINUX
KOMIIOHEHTOB TPOIYKTa HAyYHO OOOCHOBAHO.
Takoil moaxox xapakTepeH ais pa3paboTKu
COCTaBa M WCCIICIOBAHUS aKTHBHOCTH KOCMeE-
TUYECKUX CPEJICTB HAa OCHOBE TEpPMalbHBIX
Box («Vichy», «Aven», «La Roche-Posayy,
@®paHIus), KOCMETUKA Ha OCHOBE IMPOIYKTOB
MeptBoro mops («Ahavay, M3paunis) u anano-
THYEH CXEME€ HCCIIEIOBAaHMS, MCIOIb30BaHHON
MpU  pa3paboTKe HAPYKHBIX JEKAPCTBEHHBIX
cpenctB ¢ munepasiom oumodur (Poccus) [6,
9,35-37].

brands) produce cosmetics on the basis of Dead
Sea highly concentrated saline solutions, brine,
thermal springs and mud. The most active in
this sector, companies operate in Israel (brands
«Sea of SPA», «Ahavay, «Talia», «Dr. Seay,
«Premier», etc.) and Jordan (brand «Bloomy,
«La Cure» and «VIVAcity») [4, 17, 33, 34].

Bischofite — a magnesium chloride mineral
(MgCl x6H,0) (P.G. Feldman, 1984), named
after its discoverer professor of chemistry at
the University of Bonn Karl Bischoft, who
lived in the XIX century. The main component
of bischofite is MgCLx6H,0 (80-99%), the
balance impurities including isomorphic
bromine (0.5-0.9%), carnallite, halite, kieserite,
anhydrite, as well as numerous trace elements,
in number more than 70 titles.

The extensive research of bischofit mineral
of Volgagrad origin On VolGMU base are
carried out: chemical, technological and
pharmacological. It was found that the bischofite
ointment improves tissue regeneration by
providing a stimulating action on the reparative
processes in the infected and uninfected skin
defect healing and advances the clearance of
bacterial contamination of infected wounds in
rats. Bischofite ointment shows a bacteriostatic
effect against opportunistic microorganisms
to (St. aureus, St. epidermalis, C. ablicans, E.
coli). A rapid decrease in swelling of tissues and
accelerating the formation of granulation tissue
in the treatment with the bischofite ointment on
the model cold injury was revealed. Overall,
these findings suggest a promising use of
bischofite in cosmeceuticals formulations [21,
35].

Cosmeceuticals are the products, which are
used after various researches, and therefore the
use of all product ingredients is scientifically
This the

development and research of cosmetic products

proven. approach characterizes
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Kak ObUT0 OTMEYEHO, B HACTOSIIEE BPEMS
TOJIbKO aCCOPTUMEHT MPOAYKIIUMHU, COIEepKa-
men rpa3b MepTBOro MOps U €ro KOMITO3HITUU
COJIeil, HACYUTHIBAET OKOJIO THICAYU HAUMEHO-
BaHUH, MPEICTABICHHBIX PA3TUYHBIMHU MPOU3-
BonutensiMu. OH BKJIIOYA€T TaKHUE KOCMETHU-
yeckue (POpMbI KaK KpEeMbl, CHIBOPOTKH, T'EllH,
MacCKH, IMEHKH, JIOChOHbBI, CKpaObl, IIAMIyHH,
MBUIO TyaJIETHOE, COJIb JJIsSl BaHH.

B 3aBucuMocTH OT 1I€NIeBOrO Ha3HAYCHUS
(OCHOBHOM WJIM MHTEHCHBHBIN YXO/) OTJIMYACT-
Csl UCTIOJIb3yeMasi KOHIICHTpAIis MUHEPAIbHOTO
KOMIUIEKCA B KOCMETUYECKOM Cpe/ICTBE. AHAIU3
JIMTEPATYPBI U TIATEHTHBIX UCTOUHUKOB IMOKa3aJl,
YTO KOCMETHYECKHE CPE/ICTBA HA OCHOBE BBICOKO-
KOHIIGHTPHUPOBAHHBIX PACTBOPOB MHUHEPATBbHBIX
COJIEH, a TakKe JIe4eOHBIX Ipsi3eil, MOXKHO pasfie-
JIMTh Ha TPU OCHOBHBIE TPYMITHI B COOTBETCTBUU
C KOHIEHTpalel KOMIIOHEHTOB MHUHEPaIbHOTO
MPOUCXOXKICHUS U JIUCIIEPCOIIOTHUECKOM XapaK-
TEPUCTUKON NpoaykTa [6, 34, 38—44].

[lepBas rpynma KOCMETHYECKHX CPEACTB
COJICPKUT BBICOKHE KOHIIEHTPALIUU TPUPOTHBIX
cyocranmmii 6onee 10% u npencrasiseT codoit
MACKH JIJIS1 JIUIIA U TEJa, SBIISIONINE BHICOKOBSI3-
KUMH JIUCTIEPCHBIMU MPOAYKTAMH, B TOM YUCJIE
MacKH, CofiepKallye rpsisb.

Bropas rpynna BKIIO4aeT Macku, KpEMbI,
CBIBOPOTKH, TIO THUIY AMYJIbCUU MAaciio/BOaa
WIH BOJa/Maciio, COAepk allue MHHEPaTbHBIC
conu B KoHUeHTpauu 1-10%.

TpeTbst rpynma KOCMETHYECKUX CPEICTB
MpE/CTaBICHa CPEACTBAMU C HU3KOM KOHIIEH-
Tpanuei coneit B npeaenax ot 0,01-1% (mo-
JIOUKO JUISL CHSTHSI MaKusika, Kpembl JUIsl JIMLIA,
TeJy JUIS KOKU BOKPYT I71a3, TOCbOHBI, TOHUKH).

ObecnieunBasi ¢ OHON CTOPOHBI TEPATICBTH-
yeckuid 3 (EeKT, COIECBOM COCTaB, HACHIICHHBIN
JJIEKTPOJIUTAMHU, C JAPYTOd CTOPOHBI CO3AAET
OTpe/ieTICHHbIE CIIOKHOCTH MPHU MPOU3BOJCTBE
KOCMETHUYECKUX CpeACTB. BBICOKOKOHILIEHTpU-
pOBaHHBIE PacTBOpPHI pambl MepTBOoro mops,
oumoduTa, U IPyrux COJEBBIX PACTBOPOB BbI-
3bIBAIOT CHIDKEHHE CTAOMIBHOCTH KOCMETHYE-
ckux ¢GopM, B PE3yNbTaTe YEro YCIOXKHSIETCS
TEXHOJIOTUYECKUH TMPOIECC UX H3TOTOBJICHUS
U XpaHeHue. TeXHOJOTHYECKUE CIOKHOCTU
IpU W3TOTOBIIGHUM W HH3Kasg CTAOMIBHOCTH
OMYIbCHI B MPOIECCE XPAHEHUS OOBICHSIOT-
Cs1 BBICOKOW MOHHOM CWJIOM PAacTBOPOB parlbl,
YTO BHOCHUT M ONpEesIEHHbIE OTPAaHUYEHUS Ha
COJIep>KaHKUE COJIE B TOTOBOM KOCMETHYECKOM
npoaykuuu [34, 42, 45-47].

14

based on thermal water («Vichy», «Aveny,
France), cosmetics based on Dead Sea products
(«Ahavay, Israel) and is similar to the approach
used in research of bischofite mineral semisolid
formulations for topical administration (Russia)
[6, 9, 35-37].

The range of products containing Dead Sea
mud and salts composition, has up to a thousand
names submitted by various manufacturers and
include creams, serums, gels, masks, foams,
lotions, scrubs, shampoo, toilet soap, salt
baths. Different mineral complex concentration
depending on the purpose (basic or intensive
care) the formulation might be used. The
literature and patent data have showed that
cosmetics based on mineral salts solutions, as
well as therapeutic mud, can be divided into
three main groups according to the concentration
of mineral components and product dispersal
specification [6, 34, 38—44].

The first group of cosmetic formulations
contains high concentrations of natural mineral
substances (more than 10%) and include face
and body mask which can be characterized as
highly viscous disperse products.

The second group includes masks, creams,
serums (oil/water or water/oil emulsions)
containing mineral salts in a concentration of
1-10%.

The third group is represented by cosmetic
formulations with a low concentration of salts
in the range of 0.01-1% (cleansing milk, face
creams, gels for the skin around the eyes,
lotions, tonics).

Highly concentrated Dead Sea, bischofite
and brine solutions cause a decrease in the
stability of cosmetic forms, resulting on their
complicated manufacturing process and storage.
Technological complexity of manufacture and
low emulsion stability during storage dues to

the high ionic strength of the brine solution,
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SIBneHUs HECTaOWIBHOCTH SMYIbCUH, CO-
JIEpKAIIMX MUHEPAJIBHBIE COJIU, OOBSACHSIOTCS
TEOpHEH YCTOMYMBOCTH JHUO(POOHBIX CHUCTEM:
teopusi JJIOO (teopus Jlepsaruna-Jlanmay-
®epes-Opepbeka). CormacHo teopun JJIDO
MPOIeCC CTA0MIIN3ALUHU AMYIBCHI WU CyCIICH-
31l MOXET OBITh MPEACTABIEH KaK pe3yJbTar
KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS CUII TIPU-
TSKEHUS M OTTAJIKUBAHUS MEX]y KaruIsIMU WA
YacTULIAaMU COOTBETCTBEHHO, paclpee/IeHHbI-
MM B JUCIEPCHOHHOW cpene. Tak, sMynbcuu
Macio/Bojie CTaOWIM3UPYIOTCS IyTEM aJCo-
pounu nonorenHoro ITAB Ha mnoBepxHOCTH
Karelsb Macja, KOTopasi BIIOCJIEACTBUU TPHOO-
peTaeT MOJIOKUTEIbHBIA WA OTPULIATEIbHBIN
3apsa. Bo3HUKaromui Ipy 3TOM J13€Ta-IOTEH-
[Ma7] CHOCOOCTBYET OTTaIKHUBAaHUIO COIIKa-
romuxess yactul. Eciy cuiibl OTTaaKuBaHUs
peodsagaroT HaJl CWIAMU MPUTSDKEHUS, TO
aMynbcust crabuibHa [34, 48].

Cnegyer OTMETHTb, 4YTO BEJIMYMHA JI3€-
Ta-MOTEHI[MaJla HaNpsSMYyIO0 3aBHCUT OT KOH-
LIEHTPALUHU NIEKTPOIUTOB U BAJIECHTHOCTHU IIPO-
TUBOMOHOB B pPacTBOpPE, a B CIIyyae HEraTUBHO
3apsPKEHHOM OMYJIBCUU — OTO KaTUOHBL. B cu-
CTeMax, COJEpIKaIlMX BbICOKHE KOHLEHTpa-
LIAX IEKTPOIUTOB B IIEJIOM, U JIBYXBaJEHTHBIX
MOHOB B YaCTHOCTH (XapaKTEpHO IJIsi MHHE-
paJbHBIX TPHUPOAHBIX MPOIYKTOB C BBICOKUM
COJIEpYKaHUEM COJIEHT ), ITEKTPOCTATHUECKOE OT-
TAQJIKUBAHUE CYILIECTBEHHO CHIbKaeTcs [21, 37].

Tak B 1uTEpaType UMEIOTCS JaHHbIE UCCTIe-
JIOBaHUS CTaOMJIBHOCTH MOJEIBHON IMYIIbCUU
Maclio/Bojia B MPHUCYTCTBUU MHIU(PPEpEHTHO-
IO IEKTPOJIUTA — XJIOPUAA HATPUS, KOTOPHIN
OYE€Hb YaCTO UCIIOIb3YETCS B COCTABE KOCMETHU-
YECKUX KOMIIO3UIUN KaK PEryysiTop BS3KOCTHU.
B xoze nx ycTaHOBIIEHO, YTO A3€Ta-MOTEHIMAI
Karellb 3MYJIbCUH, ITOJIy4YEHHOU C MCIOJIb30Ba-
HUEM KaIlpHJIOBBINA/KANPUHOBOTO TPUIIULEPU-
Jla B KQUeCTBE MACJISTHOU (a3bl, B MPUCYTCTBUU
SMYJIbraTOpOB HEOMHHOW M aHMOHHOM IPUPO-
JIbl, IpU TOOABJICHUH XJIOpUAa HATPUS MaJaeT C
45 MmB 10 5 MB. 310 cBsI3aHO C pOCTOM HOHHOM
CHJIBI U, KaK CIeJCTBHE, CkaTheM Auddy3Hon
4acTU JBOWHOIO IEKTPUYECKOIO CIIOSl, IpPHU-
BOJIALIUM K OBICTPOMY PacCIOEHHUIO IMYIIbCUU
[49].

NMenHno 5ty (U3MKO-XUMHUYECKUE TPO-
LIECChI, MPOTEKAIOLIUE B 3MYJIbCUSIX (KPEMBI,
MOJIOYKO, MAaCKH), CO3[al0T OIpeaeieHHbIE
CIIO)KHOCTHU TIpU pa3paboTKe pelenTyp IMYIb-
CHOHHBIX KOCMETHYECKUX CPEJICTB Ha OCHOBE

which introduces a certain restrictions on the
salt content in the cosmetic formulations [34,
42, 45-47].

The phenomena of the instability of
emulsions containing mineral salts, is explained
by the lyophobic systems stability theory,
theory DLVO (Derjaguin-Landau-Verwey-
Overbeek theory). According DLVO theory
the stabilization of emulsions or suspensions
can be presented as a combined result of the
interaction of attraction and repulsion forces
between the droplets or particles, respectively,
dispersed in a dispersion medium. Thus, an oil/
water emulsions are stabilized by the adsorption
of an ionic surfactant on the surface of the oil
droplets, which subsequently gains a positive
or negative charge. The occurred zeta potential
contributes repulsion of the approaching
particles. If repulsive forces prevail over the
forces of attraction, the emulsion is stable
[34, 48].

It should be noted that the magnitude of
the zeta potential depends on the electrolyte
concentration and ions valence in solution,
for example, cations in the case of negatively
charged emulsion. In systems containing in
general a high concentration of electrolytes,
and in particular, divalent ions (typical for
mineral natural products with high salt content)
electrostatic repulsion is substantially reduced
[21, 37].

The data of the study of the model oil/
water emulsions stability in the presence of
supporting electrolyte - sodium chloride,
used in cosmetic formulations as a viscosity
regulator are presented. It was found that
the zeta potential of the emulsion droplets
produced by caprylic/capric triglyceride as
the oil phase in the presence of emulsifiers
and nonionic and anionic nature falls from 5

mV to 45 mV after sodium chloride adding.
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MUHepaJbHBIX colieil. M B Toxe Bpemsi, HeoOxo-
JTIUMO YYUTBIBATh TOT (PAKT, YTO KOCMETHYECKAs
MPOAYKILHS AOJKHA YJIOBJIETBOPATH BCEM KpHU-
TEpUsIM CTaOMIIBHOCTH B TeueHue 1,53 ser.

[loMrUMO OMNKMCAaHHBIX 3NEKTPOCTATUUECKUX
B3aMMOJICHCTBUM, BRICOKHE KOHLIEHTPALMHU COJIEH
MOTYT IPUBOJIUTH K BHICAJTUBAHUIO M OCAXKICHUIO
JIPYTUX JIEHCTBYIOIIMX KOMIIOHEHTOB B COCTa-
BE KOCMETUYECKON AMYIbCUU, YTO TAKKE MOMKET
MOBJIMSITh Ha CTAOMJIBHOCThH B IPOLIECCE XpaHe-
HUSI, B YaCTHOCTH, Ha NU3MEHEHHE KOHCHUCTEHIUU
Y BHEIIHETO BU/Ia MPOAYKTa. JIOCKOHBI M TOHUKHU
JUIsL JIMLIA MOTYT COZEp)Karb BOJIOPACTBOPUMbIC
KOMIIOHEHTHI U MOBEPXHOCTHO-aKTUBHBIE BEIIE-
CTBa, PACTBOPUMOCTb KOTOPBIX MOXKET MEHSTHCS
B MPUCYTCTBUU 3JIEKTPOIUTOB, YTO MPHUBOIUT K
00pa30BaHMIO OCAKA, U3MEHEHHIO BI3KOCTH WU
YXYIICHUIO pacnbuisieMocT [34, 46)].

B mnacrosiiiee Bpems mnpeasiaraercs He-
CKOJIbKO TEXHOJOTUYECKUX IOAXO/I0B IS pe-
IIeHHsI MPOOJIeMbl HECTAaOUIBLHOCTU KOCMETH-
YECKHUX CPEJCTB B MPUCYTCTBUM MUHEPATbHBIX
COJICH:

— UCIOJIB30BaHUE IMYJIbIAaTOPOB HEMOHHO-
ro xapakrepa (DIMLEpUII cTeapar, LETHUIOBbIN
CIIUPT, LIeTeapeT-n, MOHTaHOB, oyinBeM-1000 u
T.J.);

— TIIATENbHBIN IKCIEPUMEHTATBHBINA MOI-
00p COBMECTUMOCTH JPYTUX KOMIIOHEHTOB C
COJICBOM KOMITO3HIINCH;

— HCII0JIb30BaHUE MOJIMMEPHBIX KOJIJIOUIOB
JUIS 3arylIeHUs W CTAOWIM3allud CUCTEMBI, B
YaCTHOCTH 3MYJIbCHA;

— WCIOJIb30BAHUE MHUKPOKAICYITHUPOBAHUS,
HAHOYACTHI, HAHOAMYJIbCUH, BKIIOUEHUE MHU-
HEpaJIbHBIX KOMIUJIEKCOB B JIUIIOCOMBI [24, 46,
48, 50].

Hcnonb3oBanue MOIMMEPHBIX KOJUIOUIOB
JUI 3arylieHuss ¥ CcTaOWiIu3aluu, J0CTaTod-
HO PaclpOCTPaHEHHBIN CrOCO0 cTabuIM3auu
KOCMETUYECKUX SMYJbCUN B 1I€JIOM, U B YaCT-
HOCTH COCTaBOB, COJEPKAIIUX MHUHEPAIbHbIE
conu. Hampumep, B cocTaB Takux KOoCMeTHYE-
CKUX CPEJCTB KaKk MAacKH Ha OCHOBE Ipsi3eil u
MUHEPAJIbHBIX COJIEH, MPEACTaBISIONINE COO0H
BBICOKOBSI3KHME JUCHEpCUU (COIVIaCHO IpeJyia-
raeMoi kiaccuukanuu - nepsas rpyrmnmna Koc-
METHYECKHUX CPECTB), AJsl 00eCIeUYeHUS HYX-
HOM KOHCUCTEHIUMU JOMOJTHUTEIBHO BBOJISAT
HOJIMMEPBI-TeJIe00pa3oBaTesid, 4To MO3BOJISET
CBECTH K MUHUMYMY Ipo0IeMy HECTaOMIbHO-
CTH TPU JOCTATOYHO BBICOKUX KOHIEHTPALIUAX
anekTpoautos [30, 51, 52].
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This is associated with increasing ionic
strength, and, as a consequence, contraction
of the diffuse part of the double electrical
layer, which leads to the rapid emulsion phase
separation [49].

These physical and chemical processes
occurring in emulsions (creams, lotions, masks)
creates certain difficulties during the cosmetics
emulsion formulations based on mineral salts
development. It should take into account that
the cosmetic products must meet all criteria of
stability for 1.5-3 years.

In addition to these electrostatic interactions,
high salt concentrations can lead the salting-out
and precipitation of other components of the
emulsion cosmetic formulation, which also may
affect the stability during storage, and make the
consistency and appearance changes the of the
product [34, 46].

For solving the problem of instability of
cosmetic products in the presence of mineral
salts several technological approaches can be
used:

— The use of nonionic surfactants (glyceryl
stearate, cetyl alcohol, ceteareth-n, montanov,
olivem-1000, polysorbat);

— Careful
compatibility of the salt composition with the

experimental selection of
other components;

— The use of polymer colloid to thicken and
stabilize the system in particular emulsions;

—Theuse of microencapsulates, nanoparticles,
nanoemulsions, liposomes [24, 46, 48, 50].

The polymer colloid use to thicken and
stabilize is a common method for stabilizing
cosmetic emulsions in general, and particular
in compositions containing mineral salts.
For example, in highly viscous dispersion
— the cosmetics masks containing mud and
high salt concentration (the first group of
cosmetic products according to the proposed
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I'eneoOpa3zoBateny UCIONB3YIOTCI U B CO-
cTaBe KpeMmoB, Hampumep, Openma «Ahavay -
KCaHTaH, MOJMBUHUWIINPPOIINIOH, Onocaxapu-
Hasl KaMeJlb, TUIPOKCUITHIILIEIIION03a, KaMe/lb
POXXKOBOTO JepeBa U T.1. C aHAJOrMYHBIMU Lie-
JISIMM UCTIOJIB3YIOTCS COAEPIKAIIME TIOIHUCaXapy-
JIbl 9KCTPAKTBI BOZOPOCIIEN: IKCTPAKTHI JIAMHMHA-
pun, dykyca, ackoduuryma [10, 37].

B nuteparype MMEIOTCS JaHHBIE UCCIEO-
BaHMs CTaOMIBHOCTH M 3((deKTHBHOCTH KOC-
METHUYECKUX CPEJICTB Ha OCHOBE TepMaJIbHOU
BOJbl M MHUHEpalbHBIX coyiell. B Hux Tarke
Moka3aHa OoJbIlasi yCTOMYMBOCTh CPEICTB Ha
0asze ress nonucaxapuaa OuocaxapuIHOM Ka-
MeZiU U uX 0osiee BbIpaKEHHbIE YBIAKHSAIOIINE
CBOWCTBAa B CPAaBHEHUU C KpEM-TeJIsIMU Ha IO-
JMAKPUIIATHON OCHOBE U AMYJIbCHOHHBIMH Kpe-
Mamu [46].

B Toxe Bpems mnomammepsl-reneoOpasona-
TEJIN SIBJISIFOTCSA BBICOKOMOJIEKYJISIPHBIMH  CO-
€IMHCHUSAMH, MO3TOMY €CTh BEPOSATHOCTb HX
MEKMOJIEKYJISIPDHBIX B3aUMOJCUCTBUM MU KOM-
IUIEKCOOOpa30BaHUsl ¢ MOHAMH, BXOJAIIMMU B
COCTaB HCIOJIb3YEMbIX HPUPOAHBIX MHHEpa-
70B. MuHepaibHble KOMIUIEKCHI C BBICOKUM
COJIEp’KaHUEM HOHOB MarHus M KajbLus 3a
CUeT JOHOPHO-AKIENITOPHOIO B3aUMOJECHCTBUS
MEX]ly HOHOM MeTaJljla U TIOJIMMEPHBIM JIMTaH-
JIOM CITIOCOOHBI 00pa30BHIBaTh KOOPAWHAIIMOH-
HbIE CBSI3U (X€JaTHble KOMIUIEKCHI). Bo3aMoxxHO
TaKXe 3aMelIeHHe INPOTOHOB MOHAMHU MeTal-
JIOB ¢ 00pa3oBaHUEM HOHHOM cBs3M [45, 53].

OTO B3aMMOJICHCTBHE TAKXKE JOJDKHO y4H-
TBIBaTbC M TPHU CO3JAHUU KOCMETHYECKUX
cpeacTB. B kaduecTBe mpuMepa MOMKHO IpHBe-
CTH MCCIEIOBAaHUs, IPOBEIECHHbIE C MHMHEpa-
J0M OUIIO(UT B paMKax pa3pabOTKU Hapy>KHOU
JIEKapCTBEHHOMN (POPMBI, B X0O/1€ KOTOPBIX ObLIN
BBIOpaHBI COCTaBbI, 0OPa3yIOIINE KOMIUICKCHI
(c motepeit BA3KOCTH) WK pa3pylLIaroluecs 3a
cueT (PU3MYECKUX WM XUMHYECKUX B3aUMO-
neuctsuii [21, 45].

Crienyer OTMETUTb, YTO TAK)KE BECbMa UyB-
CTBUTEJbHBI K 3JIEKTPOJIUTAM U KOJIEOaHUAM
pH renu xap6onona-reneodpazoBaresis, Haubo-
Jiee 4acTo MPUMEHSEMbIE B COCTaBE KOCMETHU-
YECKUX CPEACTB. DTO HEOOXOIUMO YUUTHIBATh
IIPU UCIIOJIb30BAaHUM B KayecTBE BOJHOM (a3bl
JUIsL IPUTOTOBJICHHUS Telisi KapOomoia TepMaib-
HBIX BOJ, JUIsl KOTOPBIX XapaKTepHa LIEJIOuHas
unu kucnas cpena [30, 51, 54].

IToMuMO BBIpaXKEHHOTO BIMSHUS Ha CTa-
OUIIBHOCTh BBICOKMX KOHIIGHTPALUH 3JEKTPO-

classification) polymers agents provide the
desired consistency and stability [30, 51, 52].

Thicken agents used in creams brand
«Ahavay» are xanthan, polyvinylpyrrolidone,
biosaccharid gum-1, hydroxyethyl cellulose,
guar gum, etc. Polysaccharide containing algae
extracts of Laminaria, Fucus, Ascophyllum are
used with the similar function [10, 37].

Data research stability and efficacy of
cosmetic formulations with thermal water
and mineral salts based on biosaccharid gum-
1 gel showed the highest stability and more
pronounced moisturizing properties compared
with containing thermal water cream-gels on the
basis of polyacrylate and creams emulsion [46].

At the same time, thicken polymers are
the high molecular weight compounds, and
are possible to intermolecular interactions
and complex formation with ions that natural
minerals contain.

Mineral complexes are

capable for forming coordination bonds
(chelates) with a magnesium and calcium ions
due to donor-acceptor interaction between the
metal ion and polymer ligand. Substitution of
protons by metal ions and formation of ionic
bond is also possible [45, 53].

This interaction should also be taken into
account when creating cosmetics formulations.
As an example, studies under development of
the bischofite mineral semisolid formulations
for topical routes of administration can

be mentioned. The compounds forming
complexes by physical or chemical interactions
with viscosity loss or complete destruction
were selected and eliminated during research
[21, 45].

It also should be noted very sensitive to
fluctuations in pH and electrolytes presence
carbopol gels, gelling agent, most often used in
cosmetics. This should be taking into account

when using the thermal waters, characterized
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JUTOB, B YACTHOCTU MAarHus W KaJibIHs, CJe-
JyeT OTMETUTHh BIUSHUE TAKUX BO3MOXKHBIX
KOMITOHEHTOB IPUPOJHBIX MUHEPAIbHBIX KOM-
IJIEKCOB Kak MOHBI xkene3a II. Monsl xenesa 11
OTHOCSITCS K TMPOOKCHUIAHTAM, COCIMHEHUSIM,
3aIyCKaoIUM  CBOOOIHOPAANKAIBHBIC —IIETI-
Hble peakuuu. Hanmuuume mpookcujgaHTta B CO-
CTaB€ KOCMETHYECKHX AOMYIbCUNA B BBICOKHUX
KOHIICHTPAIUSAX CIOCOOCTBYET MEPEKHCHOMY
OKHCJICHUIO JIUTIUIOB, & PACTUTEIbHBIC Macia,
coJieprKalllie HEeHACHIIICHHbIE JIBOMHBIE CBSI3H,
nporopkaroT. Ilpu sTOoM mpomykuus mpuood-
peraer pe3Kuil, HENPUATHBIN 3alaXx U pasjpa-
JKAIOMINE CBOWMCTBA, YTO HEOIATOMPUSATHO IS
Koxu [26, 29].

Jlnia penieHus 3Toi mpoOiIeMbl UCHOb3Y-
€TCsl, B YaCTHOCTH JIOTIOJTHUTEIbHAS OYHCT-
Ka TMPUPOJIHOTO ChIpbsi. B kauecTBe mnpumepa
MOKHO IPUBECTH MCCIIEI0BAHUS, KaCaIOIUECs
WCITOJIb30BaHUSI MUHEpasia oumodpur B papma-
LEBTUYECKON MpakTuke. bumodur comepxur
psAIl TIpUMECEe, 4TO CYIIECTBEHHO OTpaHUYH-
BaeT €ro NpUMEHEHHUe, B TOM 4YHCIIE MO TOK-
CUKOJIOTHYECKUM Toka3zarensiM. OaHoi u3 oc-
HOBHBIX NPUMECEH SIBIISIETCS JKEJIE30, KOTOpOe
COJIEP>KUTCS U B CAMOM MHUHEpaJIe, U MONaaaeT
B pe3ysbTaTe KOppo3uu MeTailjia TpyOomnpoBo-
na npu ero goOwrue. [IpuHuMas Bo BHMMaHueE
JTaHHBIE OCOOCHHOCTH, OBLT MPEJIOKEH METOJ
OYUCTKH. Pe3ynbTaTsl HCCIIeIOBaHUS TOKA3ATH
HU3KHUI ypOBEHb TOKCUYHOCTH PacTBOpPa OYU-
neHHoro oumodura (1mokasareib CpeIHeCMep-
TEJbHOM 10361 LD, 175 CAaMOK-KPBIC COCTABHII
6,3 MuI/kT, a y caMioB — 7,2 MII/KT, 4TO B JBa
pa3a HIKE B CPAaBHEHUU C HEOUUIICHHOU (op-
Moit) [21].

B okucanTensHO-BOCCTAHOBUTENBHBIE Pe-
aKIMA MOTYT BCTYIATh CYJIb(HUIBI H CEPOBO-
JI0pOJI, KOTOPbIE BXOJSAT B COCTAaB HEKOTOPBIX
TEPMaJIbHBIX BOJ, WIOBBIX CYJIb()UIHBIX Tpsi3e
u parbl 03ep. Kpome Toro, cepoBogopo1 xapak-
TEPHU3YETCSl HETPUATHBIM 3aIIaXOM, YTO MOXKET
YXYALIUTH OPraHOJIENTUYECKHUE MMPU3HAKHU KOC-
METHYECKUX CPEJICTB.

C yuderoMm CKa3aHHOTO, CJIEIYyEeT OTMETHUTh,
YTO MpHU pa3paboTKe COCTABOB KOCMETHYE-
CKHX CPE/ICTB C MUHEPAILHBIMU COJISIMU, B TOM
yyclie IS BBIOOpa ONMTUMAIbHOW KOHIIEHTpA-
LUU, TPEXKJE BCEro, MPOBOASTCS BCECTOPOH-
HUE UCIBITAHUS Ha CTAaOMIBHOCTB. JIJIst 3TOTO
MIPOBOJATCS CPAaBHUTEIbHbIE MCCIIEAOBAHUS
KOJUIOMIHOM CTaOMIIBHOCTH, PEOIOTUYECKUX
CBOWCTB, TEIUIOMPOBOIHOCTH M UX U3MEHEHUS

18

by alkaline or acidic pH, as the aqueous phase
for carbopol gel preparation [30, 51, 54].

The influence on cosmeceutic formulations
stability the high electrolytes (magnesium and
calcium) concentrations, it should be noted
the presence of such components of natural
mineral complex as iron II ions. Iron II ions
are pro-oxidant compounds that trigger free
radical chain reactions. The high concentrations
prooxidant availability in cosmetics emulsions
facilitates lipid peroxidation and vegetable oils
rancidity. This product gets a sharp, unpleasant
odor and has the skin irritating properties
[26, 29].

To solve this problem the purification of
natural raw materials is used. For example,
it can be mentioned that the use bischofite
mineral, containing a number of impurities,
in pharmaceutical practice is limited. One of
the main bischofite impurities is iron, which is
contained in the mineral itself, and misses as a
result of corrosion of the metal pipe during its
production. Taking this into account a method
of bischofite purification has been proposed.
The results showed a low toxicity level of the
purified bischofite solution (LD, for females
rats was 6.3 ml/kg, and in males — 7.2 ml/kg, in
comparison with unpurified form below twice)
[21].

Sulfides which are part of some of the
thermal waters, silt sulfide mud and brine lakes
can engage in redox reactions. Additionally,
sulfide is
unpleasant odor, which impairs the organoleptic

hydrogen characterized by an
properties of the cosmetic product.

In view of the foregoing, it should be
noted that in the development of cosmetics
formulations with mineral salts, including the
choice of optimal mineral salt concentration,
must include extensive tests on stability:

colloidal stability, rheology tests, thermal
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B npouecce xpanenus. [Ipu 3ToMm, kak npasuiio,
M3y4yaeTcs MOBeICHNE KOCMETHYECKUX POTyK-
TOB IOCJIE BBEICHUS MUHEPAIHLHOIO KOMILJIEKCa
B OCHOBY M U3MEHEHHE B €ro XapaKTepUCTHKE
P Pa3HBIX TEMIIEPATYPHBIX PEKUMAX XPaHE-
Hus (Hanpumep, 8 °C, 20-25 °C, 37 °C, 45 °C)
[42, 43, 46, 47, 55].

Eme omuum numutHpyrOmuM GHakTopoM
JUIL MCIIOJIb30BAHUSl BBICOKOMUHEPATM30BaH-
HBIX pAacTBOPOB B COCTaBE KOCMETHYECKHX
CPEICTB SBJSETCS MX BIUSHUE HA CEHCOPHBIE
CBOMCTBa KOHEYHOTO MPOAYKTa, B YaCTHOCTH
Ha OLIYUICHHWE YBIAKHEHHOCTH KOXH I0CIIE
MPUMEHEHHS, U OTCYTCTBHE CTIHYTOCTH KOXHU
yepe3 OIpe/elieHHOe BpeMs. YKa3aHHOE IIO-
004HOE CBOMCTBO Hambosiee BBIPAXKEHO MPOSB-
JsIeTCsl Y BBICOKOMHHEPAIM30BAHHBIX Ips3ed U
KOHIIEHTPUPOBAHHOM paribl, BCIIEACTBUE YETO
UX Yallle BCEro UCMOIb3YIOT B BUI€ MACOK-KOM-
MO3UIMI, B KOTOPBIX JiedyeOHas Trpsi3b pPaBHO-
MEpPHO paclipefesieHa B KaKoH-TuO0 OCHOBE
(TuHA, TEMH TOJIMCaxXapuoB, TalbK, MarHUs
AIIOMHUHMSI CUJTUKAT). B Toxke BpeMsi, OqHUM U3
MIPEUMYIIECTB TEPMAIbHBIX BOJ KaK CaMOCTO-
ATEIBHOTO KOCMETHYECKOTO CPEJCTBA SIBIISCT-
Csl UX HHU3Kas MUHEpAIHM3alys, MMO3BOJISIOIIAs
OKa3bIBaTh YBIAXHSIOIIEE JAeicTBUe Oe3 IMpo-
SIBIICHUS BIIOCJIEICTBUU CTSIHYTOCTH U CyXOCTH
koxH. [TosTomy B mpouiecce pazpaboTku cocTa-
Ba KOCMETHYECKHX CPEJCTB HAa OCHOBE BBICO-
KOMUHEPAJIU30BaHHBIX COJIEBBIX KOMIUIEKCOB
JOJDKEH YYHUTHIBATHCSI BO3MOXKHBINM MOACYIIIN-
Baromii apdexr [26, 30].

Hcxonst w3 3TOr0, OIEHKA YBIAKHSIOMIMX
CBOMCTB KOCMETHMYECKHX CPEICTB Ha OCHOBE
MUHEPAJILHOTO CHIPbS MOXKET SIBISITHCS OJHUM
U3 3TamoB, B TOM YHMCIE A BBHIOOpA OITH-
MaJIbHOM KOHIICHTPALlMM B COCTAaBE CPEICTBA.
[IpakTHyecku OHa OCYIIECTBISETCS C UCIOJIb-
30BaHUEM CEHCOPHBIX TECTOB Ha JOOPOBOJIb-
1ax (CyObeKTHBHAsI OLIEHKA) U HMCCIEAOBaHUS
YBIIQKHSIOLIEH CIIOCOOHOCTH MHCTPYMEHTAJIb-
HBIMHU MeTojiaMu (KopHeomeTpusi) [6, 37, 46].

Takum 00pa3oM, HCMONB30BaHUE MPUPOJ-
HOTO MHHEPAJBHOTO CHIPbSI B COBPEMEHHBIX
KOCMETHYECKHX pelenTypax, obmamaer oue-
BUJIHONH AS()PEKTUBHOCTHIO TMPH PaA3TUIHBIX
KOCMETHUYECKHX MPo0iieMax, B YaCTHOCTH aKHE,
CYXOCTH KOXH, CTapEeHHUH, LEIIIIOIUTE, aTOMH-
YECKOM JIepMaTute, ncopuase. Ilpuponnoe col-
pbe, colepikaliee MUHEpaJIbHbIE COJIM, UMEET
JIOCTaTOYHO IIMPOKYIO CHIPbEBYIO 0azy, B TOM
YHCciIe U OTEUECTBEHHBIX MPUPOAHBIX HCTOY-

conductivity and their change during storage.
The rheological behavior of the cosmetic
product after mineral complex addition and its
stability under different temperature storage
conditions (e.g., 8 °C, 20-25 °C, 37 °C,
45 °C) are usually studied [42, 43, 46, 47,
55].

Another limiting factor for mineral salt use
in cosmetic formulation is their effect on skin
moisture sense after application, and the lack
of tightness of the skin. This side effect mostly
pronounced in highly mineralized mud. They
often used in mask form, compositions in which
therapeutic mud 1is distributed in foundation
(clay, gels, polysaccharides, talc, magnesium
aluminum silicate) in this consequence. At the
same time, one of the benefits of thermal waters
as cosmetics is their low salinity, providing a
moisturizing effect without the existence of the
skin dryness [26, 30].

On this basis, evaluation of moisturizing
properties of cosmetic formulations based
on mineral raw materials may be for opti-
mal concentration selection. It is carried out
practically using sensory tests on volunteers
(volunteers questionnaires, subjective anal-
yses), and objective analyses by instrument
methods — measurements of aqueous con-
tent of the corneum stratum (corneometry)
[6, 37, 46].

Thus, the use of natural mineral raw materials
in cosmetic formulations, has an apparent
efficacy in a variety of cosmetic problems,
including acne, dry skin, aging, cellulite, atopic
dermatitis, psoriasis. Natural raw material that
contain mineral salts, has a fairly wide resource
base, including different natural sources (brine
lakes, thermal water, bischofite mineral, etc.).
At the same time, the development of new
cosmetic products on the base of mineral salts

is associated with the specifics of this group of
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HUKOB (pama o3ep, TepMajbHbIe BOJbI, paccol
oumoduTa u 1.10.). B Toxe Bpems, pazpaboTka
HOBBIX KOCMETHYECKHMX CPE/ICTB C LIEIbI0 pac-
IIMPEHUsT aCCOPTUMEHTa HPOAYKIMH, HAIpH-
Mep, POCCUHCKOrO MPOM3BOACTBA TpeOyeT Ha-
y‘~IHO-O60CHOBaHHI)IX I10AX040B, 4YTO CBA3aHO
co crenu(pUKON ITOM TPYIIIBI CHIPBS (CIIOCO0-
HOCTBIO BIIUATH HA CTAOUIIBHOCTh PELIENITYPbI U
CEHCOPHBIEC CBOWMCTBA TOTOBOM MPOILYKIHH).
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raw materials (ability to affect the stability of

the formulation and the sensory properties of

the finished product).
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BO3MOXHOCTU ®UTOTEPANMUMN
NPU 3ABOJIEBAHUAX CUCTEMbI NULLEBAPEHUA
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POSSIBILITYIES OF PHYTOTHERAPY AT DIGESTIVE SYSTEM DISEASES

A.V. Kurkina, V.R. Galyamova, V.A. Kurkin, E.V. Avdeeva

Samara State Medical University, Samara, Russian Federation
E-mail: kurkina-av@yandex.ru

B nanHOi1 cTarbe 00Cy)1al0TCs COBPEMEH-
HBIE TIOJIXO/IBI K PAallMOHATILHOMY MPUMEHEHHIO
¢duTonpenapaToB IS JieueHUs 3a0oNeBaHUI
KEITYIOUHO-KUIIIEYHOTO TpakTta. OOO0CHOBBIBA-
€TCsl PUMEHEHHE TPYII JIEKAPCTBEHHBIX pac-
TEHUN IS JiedeHHus] 3a00JeBaHUIl CHUCTEMBI
MUIIEBAPEHUSI HA OCHOBE 3aBUCUMOCTHU «JICH-
CTBYIOLLIEE BEIIECTBO — (papMaKoIOrHuecKoe
JeicTBUE». B KOHTEKCTE TaHHOTO HO30JI0THYe-
CKOTO CIIEKTpa paccMaTpHUBAIOTCS BaKHEWIINE
BU/JIbl JIEKAPCTBEHHOI'O PACTUTEIBHOTO CHIPbs
C TOYKHM 3pPEHHUS COBPEMEHHBIX CBEICHHUM OT-
HOCHUTEIIbHO XMMHUYECKOTO COCTaBa U (apma-
KoJIoTHueckoro aeiictBus. [lokasana BaxXHOCTh
MPUHIIAIA 0€30MaCHOCTH KaK OJHOTO U3 BaX-
HEWIINX MPUHIMIIOB JOKa3aTEIbHON MEIULIN-
Hbl. /laHHas cTaThs MOMOXKET CHelHaINCTam
OCYILECTBIIATh HayYHO OOOCHOBAaHHBIN BHIOOP
JICKapCTBEHHBIX pacTeHui W (utompenaparon
Ha UX OCHOBE B KIIMHUYECKOW MPAKTHUKE.

KuroueBnle ciioBa: ¢urtorepanus, 3a0oie-
BaHHMSI JKEJTYJIOYHO-KHUIIIEYHOTO TPAKTA, Teraro-
GI/IJ'II/IapHaSI CUCTCMA, TNCYCHDb, JICKAPCTBCHHLIC
pacTeHmsl, (UTONpErnaparsl, JIEKapCTBEHHOE
pPacTUTEIBLHOE CHIPHE.

[Ipodunaktuka u nedeHue 3abojaeBaHUNA Op-
TaHOB CHUCTEMBI IIMILEBAPEHUSI COCTABIIIOT OIHY
13 BOKHEHINX METUIIMHCKHUX TpooieM. B kade-
CTBE BEIYIIMX NMPUYMH 3a00J€BaHUI KEITyI04-
Ho-ku1eyHoro Tpakra (JKKT) MoykHO BBLAEIUTH
pa3IMYHBIC B3aUMOCBS3aHHBIE MEXIY COOOM
SHJIOTCHHBIE M SK30I'€HHbIE (DAKTOPbI, a UMEH-
HO: pacCTPOMCTBO HEUPOIyMOPAJILHOU U 3HJO-
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In the present paper the modern approaches
to the reasonable using of phytopharmaceuticals
for diseases of gastrointestinal tract were dis-
cussed. Substantiates using groups of medicinal
plants for the treatment of diseases of gastro-
intestinal tract based on important relationship
«biologically active substance-pharmacologi-
cal effect». According modern data of chemical
composition and pharmacological activity in
the attitude to this pathology the most important
species of medicinal plants are considered. The
importance of principle of phytotherapy’s safe-
ty as a main approach of evidential medicine
was highlighted. This scientific paper will help
experts to make an evidence-based decision of
medicinal plants and phytopreparations based
on them in clinical practice.

Keywords: phytotherapy, diseases of di-
gestive system, hepatobiliary system, liver,
medicinal plants, phytopharmaceuticals, herbal
materials.

The prevention and cure of diseases of the
digestive system are the most important medi-
cal problems. As the main causes of disease of
gastrointestinal tract usually point out such in-
terconnection endogenous and exogenous fac-
tors, as disorder of neurohumoral and endocrine
regulation of secretory and digestive processes,
a bacterial infection, long-term using of some
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KPUHHOW PEryJsIu CEKPETOPHBIX U MOTOPHBIX
MIPOIIeCCOB, OakTepuanbHas HHMOEKIHS, TUTEIb-
HBIN TIPUEM HEKOTOPBIX JIEKAPCTBEHHBIX CPEICTB
(Tak Ha3bIBaEMBIN «JIEKAPCTBEHHBIA TaCTPHUTY),
HEepaloHATbHOE TUTaHWE, HEPBHO-AMOIHO-
HAJIbHOE TIEPEHANpsDKEHUE, HU3KOE KaueCTBO
HEKOTOPBIX IMUILEBBIX NpoAyKToB U Ap. [1]. Ha-
pymrenust JKKT, kak mpaBuiio, XapakTepu3yroTcs
BOBJICUEHHEM B 3TOT MAaTOJIOTMYECKHUI IMpoIecc
AQHATOMUYECKH U (PYHKIMOHAIBHO CBSI3aHHBIX
CUCTEM UM OpraHoB [2, 3]. B 310i1 cBsA3u Tepanus
B TaCTPOIHTEPOJIOTMIECKOW MPAKTUKE OOBIYHO
BKJIIOYaeT B ce0sl JIEKapCTBEHHBIE IPENaparsbl,
HETIOCPEICTBEHHO BIMSAIOIINE HA CEKPETOPHYIO,
9BAKYaTOPHYIO U MOTOPHYIO (DYHKIIMH KeTy/Ka,
KUIIEYHUKA, HAa HOPMAJM3ALUI0 MHUKPO(IOpHL,
a TaKke Ha HKCKPETOPHYIO aKTMBHOCTH MOJKe-
JTyIodHOM Jkenesbl u niedenu [1, 4]. Cnermdu-
geckast 0COOEHHOCTh (pUTOTEparii B LIETIOM U,
B 0COOEHHOCTH, 0 ToBoxy 3aboneBanuii JXKKT
3aKJIFOYaeTCsl B TOM, 4TO OOJIACTh NMPUMEHEHUS
TOTO WJIM MHOTO PacTeHHs TPYAHO OTIPAHUYUHUTD,
Kak 3TO MPHHATO B CIIy4yae CUHTETUYECKUX IIpe-
naparoB [S]. DTO CBSI3aHO C TEM, UTO CPEJICTBA Ha
OCHOBE JICKAPCTBEHHOTO PACTUTEIHFHOTO CHIPbS
(JIPC) couerarot B ceOe IIMPOKHIA CIIEKTp (apma-
KOJIOTUYECKON aKTUBHOCTH (TIpUYeM, TPUHSTHIC
per 0s, JEUCTBYIOT YKe M0 MECTY JOCTaBKH), OKa-
3bIBasi CyMMapHO€ TepareBTU4eCcKoe IeHCTBIE, B
KOTOpOM, OJTHAaKO, OOs3aTeNIbHO OTMEYAeTCsl OC-
HOBHOM JieueOHbIit 2 dext. Kpome Toro, BaxxHO
OTMETHUTH MSTKOCTh JCUCTBHS (DUTOIPEIApaToB,
CIOCOOHOCTh K IPOJIOHTUPOBAHUIO JIEYEOHOTO
s dekra MeTUKAMEHTO3HBIX CPEJICTB, a TAKKE UX
OTHOCHUTEJBHYIO 0€30MacHOCTb, YTO OCOOEHHO
aKTyaJIbHO IPU JAJIUTEIILHOM IPUMEHEHUH B CITy-
Yyae XpOHUYECKHX 3a00eBanuii [2, 3].
Y4uThIBasi BHIIECKAa3aHHOE, MOXKHO BhIJIe-
JHUTH OCHOBHBIE TPYIIIBI JIEKAPCTBEHHBIX pac-
TEHHIA, TPUMEHsIEMBbIE TIPH JICYCHUU 3a00JeBa-
HUH CHCTEMBI MUIIEBAPCHUS: aHTUMUKPOOHBIE,
MIPOTUBOBOCTIANTUTENbHBIE, O00BOJIAKUBAIOIIINE,
perenepupyomue (MpOTUBOS3BEHHBIE, paHO3a-
KUBJISIIOIINE), CIIA3MOJIMTUYECKHUE, KETYETOH-
HBIC, CITA0OUTEIBHBIE, BSDKYIINE, KPOBOOCTAHAB-
JUBAIOIIIKE, TEMAaTONPOTEKTOPHI U ropeyn [3].
Benymee 3HaueHue nIpU JIEYEHUM BOCIA-
nutenbHbIX 3aboneBanuii JKKT, B uwactHOCTH,
SHTEPOKOIUTOB U konuToB umeet JIPC, comep-
xKalee TyOunbHbIE BemlecTBa. JlaHHas rpymma
ounonornueckn akTUBHBIX BerlecTB (BAC) oka-

medicines (so-called «medicine gastritis»), in-
consistent and poor nutrition, neuro-emotional
overstress, poor quality of food products and
others [1]. As a rule, disturbances of the diges-
tive system are characterized by the involvement
of this pathological process of anatomically and
functionally related systems and organs [2, 3].
In this way, therapy in gastrointestinal practice
usually include medicines, that are directly in-
fluenced on secretory, gastric evacuation and
digestive functions, on intestinal microflora for
normalization and also on excretory activity of
the pancreas and liver [1, 4]. A specific feature
of phytotherapy is that it’s difficult to mark out
the pharmacological group of medicinal plant
in comparison with synthetic medicines [5].
This is due to the fact that preparations on the
base of medicinal plants combine wide range of
pharmacological activities. Phytopreparations
taken «per os» work by medical act in the place
of delivery. Phytopharmaceuticals reveal total
therapeutic effect, in which necessarily high-
lighted the main pharmacological activity. By
the way, it is very important to show such char-
acteristics of phytopreparations as the mildness
of phytopharmaceutical activity, ability to pro-
longation of the therapeutic effect of synthetics
medicines. Special significance of medicinal
plants is relative safety that is very actual in
long-term using for chronic diseases [2, 3].

In the light of above, we can identify the
most important group of medicinal plants,
which are used in the treatment of diseases of
the digestive system: anti-microbial, anti-in-
flammatory, enveloping, regenerating (anti-ul-
cer, wound healing), spasmolitic, cholagogue,
laxative, astringent, hemostatic, hepatoprotec-
tive and bitterness [3].

Herbal plants have leading value in the
treatment of gastrointestinal inflammatory dis-
eases such as colitis, and enterocolitis, that are
containing tannins. This group of biologically
active substances (BAS) case the astringent, an-
ti-microbial, anti-inflammatory effect. Astrin-
gent effect is realized due to the interaction of
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3bIBACT BSDKYIEE, aHTUMHUKPOOHOE, TPOTUBO-
BOCTIATIUTEIbHOE AelicTBUE. Bsokymuit s ekt
peayinzyercst 3a CYET B3aMMOJICHCTBUS TyOUIIb-
HBIX BEIECTB CO CIU3UCTON (Oyaromapsi HaJm-
YUI0 MHOTOYHMCIICHHBIX (PEHOIBHBIX TPYIITHAPO-
BOK). [Ipomcxomut HeoOparuMoe CBSI3bIBAHUE
c OenKoB B TNPOYHBIE COEAWHEHHUs, C 00pa3o-
BaHHMEM HA TOBEPXHOCTU CIU3UCTOW TOHKOM,
HO TUIOTHOU TJICHKH (albOyMHUHATOB), KOTOpast
NPEMATCTBYET ACHCTBUIO Pa3Ipa’KarolIUX Be-
1iecTB Ha KuiedHuK. OOpasyromascs Ipu 3ToM
IUIEHKA MTPEOTBpALAeT JabHEHIee pa3apaxe-
HUE OKOHYaHUM 4yBCTBHUTEJIbHBIX HEpPBOB. [la-
paJIENTBHO C 3TUM MPOUCXOIUT PedIEKTOpHOE
MECTHOE CY’KEHHME COCYIOB C IOHMKEHHEM HX
IPOHUIAEMOCTH, YMEHBIIEHUEM 3KCCYyAAllUd U
uHruOupoBanus (epMeHTOB. TakuM oOpa3oM,
MIPOUCXOTUT TOPMOXKEHHE PA3BUTHS BOCHAIIN-
TEJIBHOTO TIpoliecca. Bspkyiue cpecTsa oTHO-
CAT K TPOTHBOBOCHAIHUTENBHBIM (aHTH(IOTH-
CTHUYECKHUM) IpernaparaM MECTHOIO JEWUCTBUS,
KOTOpBIE MOHMKAIOT YYBCTBUTEIIBHOCTh OKOH-
yaHui a(epeHTHBIX HEPBOB M MPEMSATCTBYIOT
ux Bo30yxnaeHuto [3, 4, 6]. BsokymuMu cBoii-
CTBaMU 0O0JaJaroT Takue JIEKApCTBEHHBIE pac-
TeHUs, Kak Ay0 OOBIKHOBEHHBIH, KPOBOXJIEOKA
JICKapCTBEHHAs, UepeMyxa OOBIKHOBEHHAS, Yep-
HUKa OOBIKHOBEHHAs, 3BepO0Oii MPOABIPSBICH-
HBIH, Jam4arka npsaMoctosyas [3]. OnHako npu
3TOM, XOPOILIO M3BECTHBI OCOOCHHOCTH MPHUMeE-
HeHUsl Kophl Jty6a. OTBap JAHHOTO ChHIPhSl OKa-
3bIBA€T BBIPAXKEHHOE pazpaxaroliee JieicTBre
Ha CJIIM3HUCTYIO KEITy[Ka, BbI3bIBAsl TOIIHOTY M
Jake pBOTY, ocoOeHHo y aereil. [lo 3Toii mpu-
YiHE Kopa Iy0a MO3WIMOHHUPYETCS UCKIIOYH-
TENbHO KaK HapyXHOE€ BsDKYyLIEEe CPEACTBO [7].
W3 nepeuncieHHbIX CpeicTB B Cydyae AUapeu B
JIETCKOW MpaKTUKe 0co0asi pojib OTBOAUTCS BO-
JTHBIM M3BJICUCHHSIM U3 TUIOJIOB YEPEMYXHU OOBIK-
HOBEHHOH U IJIONOB UYEPHUKH OOBIKHOBEHHOIA.
Hacrol mi1on0B 4epHUKHN UCTIONB3YETCS IS Jie-
YeHUsl HeCTIeIM(PHUECKON OCTPOii Tuapeu y ae-
TEH rpyaHOTrO U MIIAJIEHYECKOTO BO3pACTa, OTBAp
npuMeHseTcs y nerer ¢ 3-x jert [3, 8]. Baxno
OTMETHUTh, YTO C HAJIMYMEM B TUIOJAX YEPHHUKH
OOBIKHOBEHHON aHTOIIMAHOB JICIH(UHUINHA,
MaJbBUANHA W UX PA3IMYHBIX MPOU3BOIHBIX
(cMech NaHHBIX BEMIECTB IMONy4YWJIa Ha3BaHUE
«MUPTULTUHY ) CBA3BIBAIOT THIIOTITIMKEMUYECKOE
JICICTBHE CHIPbS, UTO ABISAETCS UEHHBIM JOIOJI-
HEHHEM K €r0 OCHOBHOMY CBOMCTBY [3].
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tannins with the mucosa membrane (due to the
presence of numerous phenolic groups). Pro-
teins irreversible connect in strong connections
with formation thin, but thick membrane. This
membrane prevent irritating action of substance
on intestine, also it averts further inflammation
of painful nerves.

At the same time there is a local vasocon-
striction with reduction of permeability, reduc-
ing of exudation and of enzymes inhibiration.
So, that is way, there is inhibition of develop-
ment of the inflammatory process. Astringent
preparations are attributed to anti-inflammatory
(antiphlogistic) local medicines, which reduce
the sensitivity of esodic nerve endings and pre-
vent their innervation [3, 4, 6]. The astringent
properties have such medicinal plants as Quer-
cus robur L. (English oak), Sanguisorba offi-
cinalis L. (greater burnet), Padus avium Mill.
(European bird cherry), Vaccinium myrtillis L.
(blueberry), Hypericum perforatum L. (com-
mom Saint-John’s wort), Potentilla erecta (L.)
Rausch. (tormentila cinquefoil) [3]. However,
the well known trends of using English oak’s
bark. The decoction of the bark of Quercus ro-
bur has a strong irritation action on the stomach
mucous membrane, that is caused of nausea and
even vomiting, especially in children. So, that’s
is way, bark of Quercus robur L. is used like
as an external astringent [7]. The leading part
in diarrhea treatment in pediatric practice have
water extraction from the fruit of Padus avium
Mill. and Vaccinium myrtillis L. Infusion of
blueberry is used to cure non-specific acute di-
arrhea for babies and toddlers. The decoctions
are administered for tree-year-old children [3,
8]. It is important to note, that the presence in
the fruits of Vaccinum myrtillus L. such antho-
cyanins as delphinidine, malvidin and their var-
ious derivatives (a mixture of these substances
is called “myrtillin”’) connected with the hypo-
glycaemic effect of herbal materials, which is a
valuable addition to its main astringent proper-
ty [3].

In case of children in situations of diarrhea,
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Jenvghunuoun
Delphinidine

B koHTekcTe 1eTckoro Bo3pacta B CUTyalu-
SIX JTUApeu, JIUCIICTICHH, MPEaPaACTIOI0KEHHO-
CTH K MeTeopu3My 3G (GEKTUBHBIM CpPEICTBOM
C TEPBBIX JHEH KU3HU MOXHO Ha3BaTh IUIOJIbI
¢denxens. CylIeCTBEHHBIM IPEUMYIIECTBOM
SBIISIIOTCS ~ TPUATHBIE  OpPraHOJIENITUYECKUE
CBOMCTBa BOJHOTO HW3BJICYEHUS, JIOCTYMHOCTh
CBIPBEBOM 0a3bl, MPOBEPEHHOCTh B JETCKOM
MPaKTUKE, BO3MOXKHOCTh IOJy4YaTh Mpemnapar
OMOCPEOBAHHO, T.€. C MOJIOKOM KOpMSIIEH
Marepu. Hactoit u3 mnonoB ¢heHxens He TOJb-
KO BOCIIOJHSIET MOTEPU KUAKOCTH B OpPraHU3-
Me, HO u Ojaromapsi BETPOrOHHOMY 3 (dEKTy
YMEHBIIIAET METEOPHU3M, KOJIHMKHU U CIIa3Mbl KU-
meyHuka [3, 5, 8].

W3 nekapcTBEHHBIX CPENICTB, MOHMKAIOIINX
YyBCTBUTEJILHOCTh OKOHYaHUH adepeHTHHIX
HEpBOB, Takxke MoxHO oTtmeTuTh JIPC, conep-
JKaIIMe MOJIMCaXapu/abl (CIU3UCTHIC BEUIECTBA).
[IpumepaMu J1€KapCTBEHHOTO PAaCTUTEIBHOTO
CBIPBsI, 00Maaromero 0OBOJIAKMBAIOIIMM JICH-
CTBHEM, SIBJSIFOTCSI CEMEHA JIbHA OOBIKHOBEHHO-
ro, KOpeHb antes JekapcTBeHHOro. [Ipenaparsl
Ha UX OCHOBE MPUMEHSIOTCS TIPH TTOBBIIIICHHON
KHCIIOTHOCTH KENyJOYHOTO COKa JJisi 3alllu-
Thl CJIM3UCTOM OT MOBPEXIAIOMIUX (DAKTOPOB.
Cnu3b 9THX U APYTHX PACTEHH OOBOIAKUBACT U
3alUIIAET BOCAJICHHYIO CITU3UCTYIO 000JIOUKY,
B TOM YHCJI€ U JKEIYJIKa OT Pa3apa>KeHUs COJIsi-
HOM KHCJIOTOM, KOMIIOHEHTAMU JKEJIYM, IUIICH,
JIeKapCTBeHHBIMHU TMpenaparamu. Kpome Toro,
OHM  00Ja/JIal0T  MPOTUBOBOCHIAIUTEIILHBIMU
CBOWCTBAMH, a HEKOTOpbIE — MOCHAOISIONIUM
neiicteuem [3, 4, 6]. Ilpu Bcex MOCTOMHCTBAaxX
MOJICAXapUIOB HEOOXOIUMO YYUTHIBATh, UYTO
KOpHM ajiTes He ClieflyeT Ha3HayaTh Ipu IaH-
Kpearute U caxapHoMm muabere. Ilo mpuumne
HaJIW4MsI TOpedeil MpHMEHEHHE IMOJOPOKHUKA
OOJIBIIIOTO MCKITIOYEHO B CITyYae TUNepalyIHbIX
COCTOSIHMI. B OTHOILIEHUU CIU3UCTBIX PacTBO-

Manveuoun
Malvidin

dyspepsia, susceptibility to meteorism fruits
of Foeniculum vulgare Mill. (medicinal fen-
nel) are effective remedy for newborn babies.
There is a considerable advantage of water
extraction of medicinal fennel such as good
organoleptic qualities, availability of herb-
al materials, reliable and proved in pediatric
practice, the opportunity to get this medicine
with mother’s milk. The infusion of Foenic-
ulum vulgare Mill. fruits not only completes
loss of liquid in the organism, but due to car-
minative effect reduces flatulence, colic and
intestinal spasms [3, 5, §].

It’s important to note herbal materials con-
tained polysaccharides that also decrease sensi-
tiveness of esodic nerve endings. For examples,
seeds of Linum usitatissimum L. (fiber flax),
radices of Altheae officinalis L. (marshmal-
low). Preparations based on that, are used on
high peracidity for protection mucus membrane
against damage influence. Mucus these and
other plants envelops and protects the inflamed
mucous, including of stomach irritation by hy-
drochloric acid, bile components, food, medi-
cines. In addition, they have anti-inflammatory
properties, and some of them - laxative effect
[3, 4, 6]. With all the advantages of polysac-
charides, it would be noticed, that the roots of
marshmallow should not be administered with
pancreatitis and diabetes. Due to the presence
bitter substance the using of Plantago major
L. (common plantain) is limited in the case of
hyperacidity states. In case of administration of
solution from seeds of Linum usitatissimum L.
it is limit of application in disorders with cho-
lecystitis, because long-term using of water ex-
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POB CeMsiH JIbHa HEOOXOIMMO OTMETHTh MX He-
JKeNaTrelbHOe TPUMEHEHUE TPU XOJNEIMCTHUTE,
T.K. JUIMTENIbHBIA TPUEM BOIHOTO W3BJICUYECHUS
MOXKET BBI3BaTh yCUJIEHHE 0OJIEBOrO CHHIpPOMA.
Kpome Toro, onucano, 4To COBMECTHOE MPUME-
HEHME CIIM3H CEMSIH JIbHA C JPYyTUMHU IIpenapara-
MU MOXET 3a/Iep>KUBATh UX BcackiBaHue [7].

B cnyyae BocmanmuTenbHBIX 3a00NeBaHUIA
KKT Taxke uHTEpeceH CBOMM OaKTEPHIIUIHBIM
JEMCTBUEM HBKAIMNT NPYTOBUIHBIA. W3BeCTHO,
YTO B Ciydae AMCOaKTepro3a OIHUM U3 IPea-
YCMOTPEHHBIX O3TalloB JICUEHUS SIBISIETCSI BO3-
JIeHCTBHIE Ha YCIIOBHO-TIATOTCHHYIO0 MUKPOQIIOpY
C TOMOIIBIO AHTHOAKTEPHUATBHBIX IPETaparoB.
[Ipenapar Ha OCHOBE JIUCTHEB IBKAIUNTA «XIIO-
podULIUIT» HA3HAYAETCS P CTAPUIOKOKKOBOM
dhopme mucbaxreprosa [9]. B dapmakonornde-
CKUM 2P(EKT TUCTHEB IBKAUNTA U MPENapaToB
Ha €ro OCHOBE BHOCST BKJIaJ MOHOTEPIICHOBBIE
KOMITOHEHTHI 3¢upHOro macna. OgHako B mep-
BYIO Ouepellb BBICOKAsS aHTUMHKpPOOHAs aKTHB-
HOCTb OOYCIIOBJIEHa COJepKaHUEM 3yriodaneit
(penonanpaernnoB TepreHon10B) [3].

YceunuBaroT aercTBUE TyOMJIBHBIC BeIle-
CTBa, JUISI KOTOPBIX XapaKTepeH MPOTHBOMH-
kpoOHerii 3pdexr [3]. B cmyuae aumcbaxre-
pHO30B (UTOTEpANUs B LEJIOM IPEJICTABISACT
co0oif ycrenHslil moaxon st 60psObI ¢ ma-
TOT€HHBIMU BO30yauTeNsIMU. JIekapcTBeHHbBIE
pacTeHus B CBOEM OOJIBIIMHCTBE SIBISETCS
KHUIIEYHBIMH JyOHMOTHKAMHU, T.€. YHHUTOXKa-
10T MATOT€HHYIO M COXPAHSIOT CanpopUTHYIO
MHUKPO(]IIOpY, UYTO SBISETCS WX OCHOBHBIM
NPEUMYIIECTBOM MEpe] CHHTETUYECKUMHU
npenaparamu. KpoMe Toro, MOXHO OTMETUTh
MUHUMAIIbHBIA PHUCK Pa3BUTUS BO3HHUKHOBE-
HUS PE3UCTEHTHOCTH Y MUKPOOPTaHu3MoB. B
3TOM CBSI3U B JIEKAPCTBEHHBIX cOOpax Ieseco-
00pa3HO coyeTaTh JIEKapCTBEHHBIE PACTEHUS C
MIPOTUBOMUKPOOHBIMH, TPOTUBOBUPYCHBIMU,
MPOTUBONPOTO30MHBIMHU, (PYHTUIUIHBIMH U
AQHTUTEIIbMUHTHBIMA CBOMCTBaMHU, COZAEpKa-
e AyOuiabHBIE BeUIecTBa, dQUpPHbIE Macla,
(dhaBoHou s [1].

Oco0pIii WHTEpEC MpencTaBiIsieT co0oi
rpynma JIEKapCTBEHHOTO PACTUTENIBHOIO Chl-
pbsi, BO30YXKaroIIas anmetur. JJaHHoe CBOWA-
CTBO 00YyCIJIOBIMBAIOT TOPbKHE BELIECTBA WU
ropeun. Ilo cBOe XUMHUYECKON NMPUPOIE ITU
BEIIECTBA YaCTO SBISIIOTCS HUPUIOUAAMU WU
UPUAOUJIHBIMU TIIHMKO3UAAMH  (COEAMHEHUS
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tract could be intensify pain. Moreover, it had
written, that the combine using of solution of
fiber flax’s seeds with other medicines an delay
their absorption [7].

Eucalyptus viminalis Labill. is interesting
plant for the use because of its bacterial activity
in case of gastrointestinal inflammatory diseas-
es. In case of dysbiosis important stage of treat-
ment is influence on relative-pathogenic mi-
croflora by means of antibacterial preparations.
Phytopharmaceuticals based on leaves of Euca-
lyptus viminalis Labill. called “Chlorophyllipt”
is administered in staphylococcal form of dys-
bacteriosis [9]. The pharmacological effect of
Eucalyptus viminalis Labill. leaves and drugs
based on it contribute monoterpenoids compo-
nents of the essential oil. However, at first time
high antimicrobial activity expressed due to the
presence of euglobales (phenolaldehydes of ter-
penoids) [3].

Jysumans-1
Euvimal-1
HO

OH

OH

CHO

Tannins increase activity, which are char-
acterized as an antimicrobial effect [3]. Phyto-
therapy has a successful approach for fighting
with pathogens in case of dysbacteriosis. In
the majority of medicinal plants are intestinal
eubiotics, they destroy pathogens microflora
and safe saprophytic microflora. It’s their basic
advantage in comparison with synthetic drugs.
Furthermore, in case of herbal materials it is
noted the minimum risk of the occurrence of
resistance of microorganisms. That’s why in
herbal teas it is reasonable to combine medici-
nal plants with antimicrobial, antiviral, antipro-
tozoic, fungicidal and vermicide properties. It’s
must be herbal materials that contain tannins,
essential oils, flavonoids [1].

The group of medicinal plants, stimulating
the appetite, present the big interest. Bitter sub-
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Ha OCHOBE siipa MpuAaHa, IPOU3BOJHbBIE MO-
HOTEPIICHOB), a TAaK)Xe JUTEPIIEHaMH, MPOU3-
BOJIHBIMU (PIIOPOTVIIOLIMIOB, HENETyYUMH Ce-
CKBUTeprieHamMu. M3BecTHBI Takke U Ipyrue
[0 OPraHoJIENTHYECKUM CBOICTBAM TOpbKHE
BELIECTBA, OTHOCSIIMECS K ajlKajloujgaM (Xu-
HUH), (pITaBOHOMAHBIM TIMKO3UZAM (Trecre-
PUANH), CTEPOUIHBIM coeauHeHusaM. OxgHako
OHHM HE MPUMEHSIOTCS B MEIUIIMHCKOM Mpak-
TUKE B KaueCTBE CEKPETOPHBIX JIEKAPCTBEH-
HbIX cpencts [3, 10].

lTopeun CTUMYNHpPYIOT CEKPELHIO KEey-
JIOYHOTO COKa TOCPEACTBOM IEPBUYHOIO pa3-
JPaXEHUsI BKYCOBBIX PELIENTOPOB COCOYKOB
OCHOBaHUs sI3blKa, @ BTOPUYHO — Y€pe3 OCBO-
OOoJIeHUE TacTpuHA, KOrJa ropedb MonajgacT B
JKEITYJIOK BMECTEe ¢ muieh. ['acTpuH cTuMyInu-
pyeT MoTopuky BepxHux otaenoB XKKT, a Tak-
KE CEKPELUIO JKEJIYU U COKa IMOKEITyJOUHON
KeJe3bl. Y MalUeHTOB C HOPMaJIbHOW CEKpELt-
€l TOpbKHUe IIMKO3UAbI TOTIOJIHUTENIBHOTO (-
¢exTa He BbI3bIBalOT. OJHAKO NEpe103UPOBKa
MOXXET BBI3BaTh 00paTHbIN A dekT. Hanbomee
M3BECTHBIMU IPEICTABUTEISIMU JIaHHOM TPyII-
Ibl SBJISIIOTCSA KOPHU OJlyBaHYMKA JIEKAPCTBEH-
HOTO, JIUCTbSI BaxXThl TPEXJUCTHOM, TpaBa 30-
JIOTOTBICSIYHMKA 30HTUYHOTO, KOPHEBHUIIIA aupa
00JIOTHOTO, TpaBa MOJBIHU TOpbkoi. OOmKM
MIPOTUBOMOKA3aHUEM JIJIsl TIPUMEHEHUS JTaHHOU
(hapMaKoIOruYecKol IpyMIbl SBISETCS HaJU-
Yyye TUIepalyJHbIX TaCTPUTOB, SI3BEHHOU 00-
JI€3HU JKEeTyJIKa U JBEHAALaTUIIEPCTHON KUIIIKU
[1,3,4,5].

3HaUYUMOCTh (duTOTEpaNIeBTUYECKUX
CPEICTB HAIVISIHO WILTIOCTPUPYET TOT (akT,
YTO HEKOTOpbIE JIEKApCTBEHHBIE pACTEHUS
MOKa3aHbl AJis JIGUCHHS S3BEHHON 0O0JIe3HU U
npodunaktuku peruausoB [1]. actpompo-
TEKTUBHBIE CBOWMCTBA pean3ylOTCs Yepe3 pe-
MapaTUBHBI MEXaHM3M U OOBOJIAKMBAIOIINE
ceoiictBa bBAC. Tak, KapOTHHOUJBI MIOAOB
o0JIenUXM KPYUIMHOBHJIHOM CHOCOOCTBYIOT
pereHepanuu CIU3UCTON 00O0JOYKH KeNlyaKa
U KUIIeYHHUKa. B cBsI3u ¢ TeM, 4TO 3THOIOTHUs
SI3BEHHON 00JIE3HU XKeJIyJKa U XPOHHUYECKOTO
racTpuTa paccCMaTpUBAETCs CErOAHS B IIEPBYIO
odyepenb C mo3uuuu BiausHUS Helicobacter
pylori HEOOXOAUMO OTMETHTH MOIIHYIO OaKTe-
PULUIHYIO POJib (EeHUINpPONaHoua TIIaHTa-
Maio3u/la JHCThEB MOJOPOKHHKA OONBIIOTO
[3, 10].

stance is a cause of these properties. These sub-
stances are often iridoids or iridoid glycosides
(compounds that based on iridan nucleus with
monoterpenes derivatives). Bitter compounds
have also chemical nature of diterpenoids,
phloroglucinol, nonvolatile sesquiterpene. Are
known other substance with bitter taste which
have such chemical structure as alkaloids (qui-
nine), flavonoid glycosides (hesperidin), ste-
roids. However they are not used in medicine
as secretory phytopreparations [3, 10].

These substance stimulate gastric acid se-
cretion primary by effecting taste receptors lin-
gual papillae on the basis of the tongue and for
the second time by releasing of gastrin, when
bitter get into stomach with food. Gastrin stimu-
lates motility of the upper gastrointestinal tract,
as well as the secretion of bile and pancreatic
juice. Bitter glycosides cause no additional ef-
fect at patients with normal secretion. However,
an overdose can cause the opposite effect. The
most well-known representatives of this group
are the roots of the Taraxacum officinale Wigg.
(common dandelion), leaves of Menyanthes
trifoliata L. (common bog bean), herb of Cen-
taurium umbellatum Gilib. (common centaury),
rhizomes of Acorus calamus L. (sedge cane),
herb of Arthemisia absinthium L. (common
wormwood). The general contraindications for
the application of this pharmacological group
is the presence of hyperacidity gastritis, gastric
ulcer and duodenal ulcer [1, 3, 4, 5].

The significance of phytotherapeutic re-
sources proved that fact that some of the me-
dicinal plants are indicated for the treatment
of gastric ulcer and prevention of recurrence
[1]. Gastroprotective properties are realized
through reparative mechanism and envelop-
ing properties by biological active substance.
For example, carotenoids of fruits of Hippo-
phae rhamnoides L. (sea buckthorn) regenerate
membrane of stomach and intestines. It should
be noted, that strong bactericidal role of phen-
ylpropanoids has plantamajoside contained in
leaves Plantago major L. It’s well-known fact
nowadays that in the etiology of peptic ulcer
and chronic gastritis connect with at the first
place with bacteria Helicobacter pylori [3, 10].

The mechanism of anti-ulcer action of Cly-
cyrrhiza glabra L. roots (common licorice) is
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Mexanusm  mpotuBosizBeHHoro  neiictBus  due to the glycyrrhizinic acid, that is involved in

KOPHEHN COJIOJIKH TOJION 3aKIIF0YAeTCsl B TOM, YTO
IMIMPPU3UHOBAS  KUCJIOTa y4acTBYeT B 00Opa-
30BaHUU 3aITUTHOTO CJIOS 32 CYET IMOBBIIICHUS
YCTOMYHMBOCTU K JEHCTBHIO COJIIHOM KHCIIOTBI,
MOBBIIIAS BSI3KOCTh CJIM3H, MOKPBIBAIOIICH CIIU-
3UCTYIO JKemynka. HaOmromaercst CTUMYMSIUs
neneHus U g QepeHIMPOBKU KIICTOK SITATEITHS,
YTHETEHUE Tepexoja MElNCUHOTeHa B TIETICHH,
YTHETEHHE CHHTE3a TPOMOOKCAaHa W paspylie-
HHUE TpOCTarIaHauHOB. Kpome Toro, mmimppu-
3MHOBAs KHCJIOTa TIPOSIBISIET COFOOMIIM3HUPY-
IOIIME CBOMCTBA, T.€. CIOCOOHOCTH ITOBBIIIATH
pacTBOPUMOCTh JIpyTuX BemiecTB. OmaHAKO MpH-
MEUaTesIbHO, YTO B TEPAIUIO JAHHON HO30JI0TUU
BHOCSIT CBOM BKJIAJ U JPYIH€ TPUTECPIICHOBBIC
CarOHMHBI, a TakXKe (DITABOHOUIBI COMOMKH |3, 5].

B criyuae si3BeHHOM 00J1€3HM JKeTy/IKa U JIBE-
HA/IIIATUTICPCTHOM KHILKK OTPOMHOE 3HAuYCHUE
umeetr JIPC ¢ mpoTHMBOBOCHAIUTENBHBIM JIEH-
cTtBueM. Pomaliika anteyHas siBJIsS€TCS OHUM U3
MEPCIEKTUBHBIX PACTEHUH C TAHHBIM CBOWCTBOM.
®apMaKoIOTHYECKH JOKa3aHHBIM B HACTOSAIIEE
BpeMsi MO>)KHO CUMTATh OCHOBHBIC HAIIPABIICHUS
JICUCTBHS LIBETKOB POMAILKM aNTEYHOM — 3TO
MIPOTUBOBOCIIAJIUTEIbHAS U CHA3MOJIMTHYECKAs
aKTHUBHOCTh. Takxke oTMedaeTcsi OakTepuocTa-
TUYECKoe, (PyHTUCTaTHUECKOe W BETPOTOHHOE
neiicteue. Pomarka anreunas »d¢¢ekTuBHA
IIpU BCEX 3a00JI€BaHUSX CIU3UCTBIX O000JIO0YEK,
MOATOMY OOJacTh €€ MPUMEHEHHUS] OXBATHIBACT
MHOTHE pa3fiesibl MeAUIMHBL. OIHAKO C yYEeTOM
pe3yAbTaTOB MCCIIEAOBAHUN YYEHBIX OTHOCH-
TETHHO TIPOTHBOSI3BEHHBIX CBOMCTB IPEICTaB-
asieTcss 0COOEHHO aKTyalbHBIM HCIOJIb30BaHKE
LIBETKOB POMAIIKU IPU TaCTPOIHTEPOJIOTHYIE-
ckux 3aboneBanusix [S]. ®apmakomoramMu ObLTO
JIOKa3aHO, YTO TMOCPENCTBOM Orcaborona, Kak
BEJIYIIIEr0 KOMITOHEHTA 3(DUPHOTO Macia, MOX-
HO 3aTOPMO3UTh PA3BUTHE SA3BEHHOIO Mpolecca,
(hopmupyrOIIErocst oA BO3ACHCTBUEM WHAOME-
TallMHa, CTPECCca WU aJIKOTOJISI.
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formation of the protective layer by increasing
the resistance to hydrochloric acid, increasing
the viscosity of mucus overlying the mucous
membrane of stomach. There are stimulation
of the division and differentiation of epithelial
cells, inhibition of the transition of pepsinogen
to pepsin, inhibition of synthesis of throm-
boxane and prostaglandin’s destruction. Also,
glycyrrhisin acid shows the solubilizing prop-
erties, that is ability to increase the solubility
of other substances. However, it is noteworthy
that other triterpene saponins and flavonoids of
Clycyrrhiza glabra L. contribute their effect in
the treatment of this nosology [3, 5].

Herbal materials make an important sig-
nificance with anti-inflammatory activity in
gastric ulcer and duodenal ulcer. Matricaria
chamomilla L. (German chamomile) is one
of the most perspective medicinal plants with
this activity. Pharmacologically proved, that
Chamomile’s flowers have anti-inflammatory
and spasmolitic activity. Also, it is noted bac-
teriostatic, fungistatic and carminative actions.
Chamomile is effective in different diseases of
the mucous membranes, so that is way the areas
of it’s application in medicine are very wide.
However, according to scientists’s research
about the anti-ulcer properties is particularly
topical using of Chamomil’s flowers against
gastroenterological diseases [5]. It has proved
by pharmacologists, that due to bisabolol as a
leading component of essential oil, can inhibit
the development of ulcerative process, forming
under the influence of indomethacin, stress or
alcohol.
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I[pu sTOM HaOMIOAACTCS YCKOPEHUE 3aKUBJIC-
HUS 5I3B, & TAK)KE CTUMYJISLIUS MECTHOTO CHHTE3a
MIPOCTANIaH/IMHOB, BCIIEACTBUE YEro MOBBIIIA-
eTCsl 3aIlMTHBIA Oapbep CIM3HCTOW OOOJIOUKH.
MexaHu3M JIEMCTBUSL aHAJIOTHMYEH STHOTPOITHO-
My 3(dexTy conomku, MOCKOIBKY MPOUCXOIUT
CTUMYJIALIUS 00pa30BaHusl CIIM3H, 3alIUIIAIONIeH
CIIM3UCTYI0 O0OJIOYKY OT arpecCUBHOIO BIIMSI-
HUA KUCIOThl. CIM3UCTBIE BEIECTBA IIBETKOB
POMAIIKK TOMUMO MECTHOTO 3aLIUTHOIO U IPO-
TUBOBOCIAJIUTEILHOTO JEHCTBHUS, B HEKOTOPBIX
IKCIIEPUMEHTAIIBHBIX MOJAENAX IMPOSBIAIOT €I
U UMMyHoOcTUMY/Mpyroumii 3¢pdekr. Heobdxo-
JMMO OTMETHUTH pOJb (PJIABOHOMJOB KaK BTO-
pOM Tpynmbl JEHCTBYIOIIMX BELIECTB B ChHIPbE
pomaiku. Hekoropble aBTOpbI CpaBHHBAIOT HX
CMa3MOJIMTHUYECKOE JICHCTBUE, COMOCTAaBUMOE B
HKBHMBAJICHTHBIX J103aX € 1/3 CrIa3MOIMTHYECKOTO
addexTa nanasepuHa. [IpornBoBoCHanMTENHHOE
nericTBre (pr1aBOHOUIOB CBSA3BIBAIOT C MHTUOUPY-
IOLIMM BIIMSIHUEM Ha IIPOCTAIVIAHAMHCUHTETa3y U
aurnokcurenasy. [loatoMy ¢ yueroM cymmapHOTo
TepaneBTHYeckoro >¢dQexra IBETKH POMAIIKU
alnTeyHOM NPEICTABISAIOTCS OHUM M3 BEIYILIMX
BUJIOB CBIPbsI IPU paccMaTpuBaeMoOl MaToNOrUu
[3,5].

HeoOxomumoii cocraBisitomieil nmpu Ttepa-
nun JKKT asasrorcs Buast JIPC, oka3spiBaro-
M€ CMa3MOJIUTUYECKOE JIEHCTBUE, U K TaKUM
IIPEKJE BCETO CIEAYET OTHECTU JIEKApPCTBEH-
HbIE PACTEHUs, COIEPIKAILUE B KAYECTBE BEIY-
mmx rpynn bAC a¢upHble Macia 1 amKanoubl.

OnHUM U3 CUIIBHOJEHCTBYIOLIUX CIIa3MOJIH-
TUYECKUX PACTEHUH SBIISETCS KpacaBKa OOBIK-
HOBEHHas. JlelicTBHE alKaJOMA0B KpacaBKU
OOBIKHOBEHHOM OCHOBaHO Ha OJIOKUPOBAaHUU
M-XOJIMHOPELENTOPOB MPHU B3aUMOJAEHUCTBUU
C AUETWIXOJMHOM. TpONaHOBBIE aJIKaJIOMJbI
OKa3bIBAlOT MapacUMIATUKOJIUTHUYECKOE U aH-
TUXOJIMHEPTUYECKOE JECUCTBUE, YTO BBI3BIBAET
paccnalnenue IaaKoil MycKyaaTypbl BHyTPEH-
HUX OpraHOB U YCTpPaHEHHE CIa3MOB B 00nacTu
KKT u sxemyeBbiBOAsIIUX TIyTeH [4, 11].

OCHOBHBIM TOKa3aHMEM I Ha3HAuYEHUs
[IpernapaToB KpacaBKU MOYKHO Ha3BaTh KOJIU-
KOOOpa3Hyto 00Jb B KEIYIKE U SA3BEHHYIO 00-
7e3Hb. TOpPMOXEHHE CEKPELMH KEITyJOYHOIO
COKa BCJIE/ICTBUE aHTUXOJIMHEPTUYECKOTO JEH-
CTBUSI — 3TO €IIe OJHO OOOCHOBaHUE NJISI Ha-
3HaueHus KpacaBku. KpacaBka O610Kkupyer my-
CKapHUHOBBIE PELIENTOPHI NENTHUYECKUX JKeJIe3

OH

Bucabonon
Bisabolol

There is the acceleration of healing of ulcers
and local stimulation of prostaglandin synthe-
sis on account of its increase protective barrier
of mucous membrane. The mechanism of ac-
tion is similar to the causal effect of Licorice as
stimulates the formation of mucus that protects
the mucous membranes from aggressive acid
influence. Mucous substances from Matricar-
ia chamomilla L. have the local protective and
anti-inflammatory effect. In some experimental
models the Chamomile also show an immuno-
stimulatory effect. It should be noted the role
of flavonoids as a second significant group of
active substances in Chamomile herbal materi-
als. Some authors compared their spasmolitic
action, comparable to equivalent doses 1/3
spasmolytic effect of papaverine. Anti-inflam-
matory effects of flavonoids associated with in-
hibitory effects on prostaglandinsynthetase and
lipoxygenase. So that is way taking into account
the overall therapeutic effect of Chamomile’s
flowers are represented by one of the leading
herbal materials for this pathology [3, 5].

An important component in the treatment
of the gastrointestinal diseases are the species
of phytopraparations, which have spasmolitic
action, and to those in the first place should in-
clude herbs that contain as the leading group of
essential oils and alkaloids.

One of the powerful spasmolitic medicinal
plant is Atropa belladonna L. (belladonna). The
action of belladonna’s alkaloids is blocking the
m-cholinergic receptors in the interaction with
acetylcholine. Tropane alkaloids have anticho-
linergic effects and parasympathikolitic that are
cause of relaxation of nonstriated muscles of in-
ternal organs and the removal of spasms in the
gastrointestinal tract and biliary tract [4, 11].

The main indication of using Belladonna’s
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U MBbIIIEYHbIE 000JIOUKH MUIIEBAPUTEIHHOTO
TpakTa. OJHAKO H3BECTHO, YTO HEOOXOIUMO
NPUMEHATh TOJBKO CTaHIAPTHU30BAaHHBIE MIpe-
napatbl kKpacaBku («bemmanruny, «bemnacre-
3un», «becamom») [4, 11, 12, 13, 14].

HaubGonpmas s¢dexTuBHOCTS Tpenaparos
HaOmonaercs crycetst 1-1,5 1 mocie ux npuema.
JnurensHocTh aeiictBus 2—4 daca. Iloatomy
npernaparsl npuMeHstores 3a 30 MUH A0 efbl,
YTOOBI MaKCHMaJIbHOE MX JEMCTBUE COBIAO C
CEKpELHMEH KEITYTOYHOTO COKa.

VYuuteiBass  MHOTOTPAHHOCTH  HPOOJIEMBI
3aboneBannii JKKT, paccmorpenue pacteHuid
C JKEITYETOHHOM AaKTUBHOCTBIO HMMEET 0c000e
3HaueHue. Ha3zHaueHne >KeTUEeroHHbIX CpPENCTB
TpeOyer auddepeHIMPOBaHHOTO TOAX0Aa B
3aBHCHUMOCTH OT HAJIMYMS BOCTAJICHUS M THIIA
mucyHkim [2]. JKemyeronHast akTUBHOCTB 00-
YCJIOBJIEHAa HAJMUYUEM pa3nuuHbIxX rpynn BAC,
MMEIOIIHX ONpPEAETICHHBIN crienupuIecKuii Me-
XaHU3M JEUCTBHS, XOTS OOJBUIMHCTBO BHJIOB
JIPC oGnanaer KOMOMHUPOBAHHBIM 3(deKTom.
Cpenu xem4eroHHbIX JIEKapCTBEHHBIX PACTEHUN
MOYKHO BBIIEIUTH CIEAyIolHe (hapMakoioruye-
CKHE IPYIIIbL, @ UIMEHHO XOJIEPETUKH, XOJIEKIUHE-
THKH, XoiecnasMmonutuku [1, 3, 15, 16, 17].

XonepeTuku  (XOJNEeCEKPETUKH, WCTHHHBIE
CTUMYJISITOPBI 00Pa30BaHUS JKEITYN) — ATO CPE-
CTBa, CTUMYIHUpPYIOIIHE OOpa30BaHUE KETUH.
XonepeTuky yBeIMYMBaOT 00pa30BaHKe KeTun
rernaToluTaMu, €€ TOK U MOCTYIUICHUE B Kel-
HBI My3bIpb, MPEAYNPEXKNAOT 00pa3oBaHUE
YKEITYHBIX KaMHEH, YBEINYMBAIOT CEKPETOPHYIO
u asurarenbuyto aktuBHOCTH JKKT [18]. K xo-
JIEpETUKaM MOJKHO OTHECTU BM[BI CBHIPbS, CO-
JepKale TMPEeUMYIIEeCTBEHHO (IIaBOHOM/IBI,
HUPUIOUIBI U dPUpHBIC Macia. TakuMu ske CBOM-
CTBaMHU 00J1aJal0T paCTUTEIbHbIE )KUPHbBIE Mac-
na (HampuMep, OJIMBKOBOE Maciio) [1].

XONEeKMHETUKaMHM  (XOJIELIUCTOKUHETHKA-
MH) Ha3bIBalOT CPEACTBA, OBBILIAOIINE TOHYC
JKEITYHOTO ITy3bIpsl, YCUIMBAIOIIME €r0 COKpa-
[ICHHE, a TAaK)KE PaccladsIoNue KeIT4eBbIBO-
Jse TpoToku U chunkrep Onau. XoneknHe-
TUYECKUMU CBOMCTBAMU 00J1a/1al0T HEKOTOPbIE
XOJIEPETUKH, & UMEHHO JIEKaPCTBEHHBIE pacTe-
HUS, coleprKaiue ropedd u ¢uaBoHousl. 13
(J1aBOHOMIHBIX PAaCTeHUH OCOOEHHO MOXHO
OTMETUTh IaTUCKY KOHOIUIEBYIO.

Xonecna3MOIUTUKHN — Mpernaparsl, paccia-
OJSIOLIME [VIaJKUE MBI KEIYHOTO Iy3bIps
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medicines are colic pain in the stomach and
peptic ulcer disease. The inhibition of gastric
acid secretion due to anticholinergic action - is
another justification for the application of Bel-
ladonna. Belladonna is blocking muscarinic re-
ceptors peptic glands and muscle lining of the
digestive tract. However it is known that it is
necessary to use only standardized preparations
of Belladonna (“Bellalgin™ “Bellastezin” “Be-
salol” etc.) [4, 11, 12, 13, 14].

The most efficiency of this drugs is observed
after 1-1.5 hours after aplication. The duration
of action are 2-4 hours. Therefore, preparations
are used for 30 minutes before a meal on pur-
pose that their maximum action coincided with
the secretion of gastric juice.

According to the many-sided character of gas-
trointestinal problems, the medicinal plants with
choleretic activity have a particular importance
as point at issue. Appointment of cholagogue
phytopharmaceuticals requires differentiated ap-
proach demand on the presence of inflammation
and the type of dysfunction [2]. Choleretic activ-
ity of herbal materials usually realized due to the
presence of various native chemical groups. That
is why usually herbal material have a combined
pharmacological effect. It should be pick out
choleretic herbs of the following pharmacolog-
ical groups, namely choleretics, cholekinetics,
cholespasmolitics [1, 3, 15, 16, 17].

The choleretics (cholesecretic, true stimu-
lant of bile) are remedies of stimulating the for-
mation of bile. Choleretics increase the forma-
tion of bile by hepatocytes, and its current flow
into the gallbladder, prevent the formation of
gallstones, increased secretory and motor activ-
ity of the gastrointestinal tract [18]. Examples
of choleretic remedies could be herbal materi-
als containing mainly flavonoids, iridoids and
essential oils. The same properties also have
vegetable fatty oils (e.g., olive oil) [1].

Cholekinetics (cholecystokinetics) called
agents that increase the tone of the gall bladder,
strengthen its contraction, as well as relaxing
biliary ducts and sphincter of Oddi. The chole-
kinetic properties have some choleretics, exact-
ly medicinal plants containing flavonoids and
bitterness. In this way it can be noted medicinal
plant containing flavonoids — Datisca cannabi-
na L. (bastard hemp).
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1 JKeT4eBBIBOIAIIMX TyTel. K xonecmnasmonu-
TUKaM OTHOCSITCSl JIEKapCTBEHHBIE PACTECHUS,
coJieprKalliie ajaKkaloubl, HallpuMep, Kpacas-
Ka 0OBIKHOBEHHas1, 6apOaprc 0OBIKHOBEHHBIH,
YUCTOTEN OONBIION (XCIMIOHWH, KONTHU3HH).
Kpome TOrO, 3TO JIEKApCTBEHHBIC PACTEHUS,
cofepkamue 3(pupHbIEe Macia. XoJecma3mMo-
JUTHKHU TIO3BOJISIIOT YCTpaHATh OOJEBOM CHH-
JpOM, OJIHAKO HEOOXOIWMO YYHTHIBATh, YTO
JUINTETIbHOE TPUMEHEHUE M-XOJIMHOOIOKATO-
POB MOXET YBEJIWYUThH 3aCTOM KETUM B KETU-
HoM my3sipe [1, 3, 15, 16, 17].

HecmoTpss Ha TO, YTO HOpMAaIH3aIHSs
JUIUAHOTO W OenkoBoro oOMeHa, a Tak-
ke MeMOpaHocTabunusupymluee aeicTBue
OCYIIECTBIAIOTCS C MOMOIIBIO TeHaTompo-
TEKTOPOB U AHTHUOKCHUIAHTOB, B TOM WJIU UHOU
Mepe TaKOBBIMH CBOMCTBAMH O0JIQJaIOT pac-
TEHHS C KEITICTOHHBIMH CBOHCTBAMHU.

YuuteiBas ONpPEIEICHHYIO YCIOBHOCTH
XapakTepa BBIMICIIPUBEACHHON Kiaccu(uKa-
IIUU JKETTYETOHHBIX CPEJCTB Al oOecreyeHus
3(PEeKTUBHOCTH JICUYECHHUSI 1IETECO00PA3HO CO-
yeTaTh JIEKapCTBEHHBIE pPACTEHMs] Bcex 3-X
IPYII, 94TO, KaK MPAaBHIIO, U Peau3yeTcs BO
MHOTHX (QuTOonpenaparax. Tak, CIIa3MOIHTH-
YECKOE W IMPOTHBOBOCTIIAIIUTEIHHOE JICHCTBUE
I[BETKOB MIKMBI TIPOSIBIISIETCS 32 CUET HATHYUS
3(UPHOTO Macia, MPU STOM KETUYETOHHBIN (-
ekt obycnoneH Bropoit rpynmnoit BAC — ¢uia-
poHougamu [1, 3, 15,16, 17, 19].

Baxxayto ponb B nMpoMIakTUKE U JICUCHUH
3a00JIeBaHUI CUCTEMBI MUINEBAPECHUS HUTPAIOT
TeraTonpOTEKTOPHBIE CPEACTBA. DTO CpaBHH-
TEJIbHO HEOOJIbIIIast TPYIIA JIEKAPCTBEHHBIX pac-
TEHHIA, JUI KOTOPBIX IeNaToONpOTEKTOPHOE Jeii-
CTBHE SBJSIETCS OCHOBHBIM, MpeoOiafaronium
WJTH UMEIOIIIAM CaMOCTOSTEIIEHOE KITMHIYECKOE
3Hauenue. [Ipemonaraercs, 4To AEUCTBUE ITHX
IIperiapaToB HAMPaBICHO HAa BOCCTAHOBJICHHUE T0-
MEO0CTa3a B MEUEHH, MOBHIIICHUE YCTOMUYNBOCTH
opraHa K BO3JICWCTBHUIO MAaTOT€HHBIX (DaKTOPOB,
HOpMAaNU3ali0 (PYHKIIMOHATBHON aKTUBHOCTHU
U CTUMYISILIMU perapaTUBHO-pEreHepaTUBHbIX
IIPOIIECCOB B MEYCHHU. [ emaTonpoTeKTopsl - 3TO
Cpe/CcTBa, 3aIMIIAIOIINE KISTKH TEUCHH OT
JTFOOBIX MOBPEXAAIONINX (PAKTOPOB, YIyUIIaro-
e 0OMeH BEIIECTB B TMEUCHH, TOBBIIIAIOIINE
AQHTUTOKCHUYECKYI0 (YHKIMIO TeueHH. [emnaro-
MIPOTEKTOPHI MPEAYIIPEKAAIOT AUCTPOPUIECKIE
MpoILIeCChl B ieyeHu [16, 17].

Cholespasmolitics are the drugs that relax
the nonstriated muscles of the gallbladder and
biliary tract. Cholespasmolitic activity has
medicinal plants containing alkaloids, such
as Atropa belladonna L., Berberis vulgaris L.
(European barberry), Chelidonium majus L.
(greater celandine) (substance — chelidonine,
coptisine). Furthermore, this properties have
medicinal plants containing essential oils.
Cholespasmolitic promoty to eliminate pain,
but it should take into account that long appli-
cation of m-anticholinergics may increase the
stagnation of bile in the gallbladder [1, 3, 15,
16, 17].

Despite the fact that the normalization of
lipid and protein metabolism and membrane
stabilizing action carried out with the help of
hepatic and antioxidants remedies, plants with
choleretic properties also have hepatoprotec-
tive activity.

Above-mentioned classification of medic-
inal plants influenced on liver and bile duct
has very relative character. For the purpose of
therapeutic efficacy it’s reasonable to combine
the medicinal plants of all 3 groups. This ap-
proach usually realize in formulation of many
phytopharmaceuticals. Thus, anti-inflammato-
ry and spasmolytic activities of Tanacetum vul-
gare L. (tansy) flowers manifested by the pres-
ence of the essential oil, wherein the choleretic
effect is due to the second group of biological
active compounds — flavonoids [1, 3, 15, 16,
17, 19].

An important role in the prevention and
treatment of diseases of the digestive system
play a hepatoprotective agents. This is a rela-
tively small group of medicinal plants for which
the hepatoprotective effect is the main or hav-
ing an independent clinical significance. It is
assumed that the effect of these drugs is aimed
at restoring homeostasis in the liver, increased
organ resistance to pathogenic factors, and nor-
malization of the functional activity of stimu-
lating reparative and regenerative processes
in liver. Hepatoprotectors are the remedies of
protecting liver cells from any damaging fac-
tors which improve the metabolism in the liv-
er, increase the antitoxic liver function. Hepa-
toprotectors prevent degenerative processes in
the liver [16, 17].
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Cpean renatonpoTeKTOpOB OeCcCIOPHBIM
JUAEPOM SBISETCS pacTOpOIIa MATHUCTAS,
(h1aBoIMrHAHBI KOTOPOI 00NaAaI0T MOIIHBIMU
AHTUTOKCHMYCCKUMU cBoMcTBamu [16, 17].

VYHukaabHOCTh (DI1aBOJIMIHAHOB, KaK rema-
TONPOTEKTOPOB COCTOUT B TOM, YTO UX MeXa-
HU3M JEMCTBUSI peanu3yeTcsl He TOJIBKO 3a CUET
AHTHOKCHUJAHTHON aKTUBHOCTH, IPUBOASIIEH K
TOPMOXECHHIO TPOIECCOB MEPEKUCHOTO OKHC-
JICHUsI TUIUIOB, KaK U B cllyyae MHOTHX (uia-
BOHOM/JIOB, HO U 3a CUET HOpMaJn3aluu oOMeHa
BELIECTB B renaronurax. JelcTeue Jokain3y-
€TCsl Ha KJIETOYHON MeMOpaHe rernaTroluTOB U
BHyTpHKJIETOUHO [3, 10].

IlenHocTe mpenaparoB pacTOPOMIUM IIAT-
HHUCTOM 3aKIII04aeTCsl TakKe B TOM, YTO OHU
0051a1al0T aHTHOKCUIAHTHBIMU M MMMYHOMO-
TyJIUPYIOIIUMHA  CBOMCTBaMH. [ emaromporek-
TOPBl MPOU3BOJAT TAKKE W3 TAKUX PACTEHHH,
KaK apTHIIOK MOCeBHOH («Xo(uTom»), 4nucTo-
ten Oonbioi («[emarodanbk muaHTay), THIKBA
00bIKHOBEHHas1 (« ThIKBEOI»), KypKyma JUIMHHAsS
(«Xomarorym») u ap. [3, 10, 11, 12, 13].

Baxnetimeit (papmakonornueckoi rpymnmnon
JIEKApCTBEHHBIX CPEJICTB, MPUMEHSEMBIX NpU
[aToJOTUAX JKEJIYyAOYHO-KUIIEYHOIO TpPAaKTa,
SBJISIIOTCSL JIGKQPCTBEHHBIE pacTeHHs, oOaja-
folMe crabuTenbHbIM JelcTBueM. JloMHHU-
PYIOIIMM HCTOYHUKOM TMONYYCHHS YKa3aHHBIX
CPEACTB PACTUTENHLHOTO MPOUCXOXKACHUS SIBIIS-
IOTCS JIUCTbS CEHHBI (KAaCCHH) OCTPOJIMCTHOM,
coJiepKaIre aHTpareHnpon3BonHbie («CeHa-
ne», «Cenanexcun», «lnakceHay, «Perymakc»
u ap.) [11, 12, 13]. Ilpenaparsl Ha ee OCHOBE
MIPAKTUYECKH BBITECHWIM KOHKYpPEHTHBIC aHa-
JIOTH PACTUTENBHBIX CPEJCTB C aHTPAITUKO3U A~
MH B CBOEM COCTaBe, XOTSl B CPAaBHEHMH C Mpemna-
paraMu CEHHBI, KpPyIlIMHA U PEBEHb MPOSBIISIOT
MEHEE BBIPAKEHHOE pasipakarollee JeicTBHe
Ha CITM3UCTYI0 000JIOYKY KUIIeYHHKa [3, 7].

JlelicTBUE pacTUTEIBHBIX aHTPALICHIIPOU3BO-
JIHBIX CIaOUTEIbHBIX CPEIICTB B OCHOBHOM CBS-
3BIBAIOT C TUAPOIU30M aHTPAXUHOHOB JI0 arTHKO-
HOB (peWHa, SMOJIHA, XPHU3AIMHA) B IIEIOYHON
cpere TOHKOIO KHILIEYHHWKA I0f BO3JIECHCTBUEM
NHIIECBAPUTENHHBIX U OaKTepHaIbHBIX (hepMeH-
ToB. [locnenHue HakamIMBarOTCSA B TOJICTOM KH-
LIEYHUKE, BBI3bIBAS PA3JPAKEHUE XEMOPELIENTO-
POB, CTUMYJAILUIO MEXKMBIIIEYHOTO CIUICTCHHUS
Y YCWICHUE MEPUCTATBTUKKU KuleyHuka [1, 14,
20]. OgHako mpH UX CUCTEMATHYECKOM MpreMe
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Among hepatoprotectors the absolute leader
is Silybum marianum L. Gaertn. (milk thistle).
Flavolignans of this medicinal plant have pow-
erful antitoxic properties [16, 17].

Uniqueness flavolignans as hepatoprotec-
tors is that their mechanism of action is not im-
plemented only by the antioxidant activity, re-
sulting in inhibition of lipid peroxidation, as in
the case of many flavonoids, but also due to the
normalization of metabolism in hepatocytes.
Action is localized on the hepatocyte cell mem-
brane and intracellular [3, 10].

Value of the milk thistle’s preparations is
that they have antioxidant and immunomodu-
latory properties. Hepatoprotectors produced
from such medicinal plants as Cynara scolymus
L. (artichoke) (“Hofitol”), Chelidonium majus
L. (greater celandine) (“Gepatofalk planta-
tions”), Cucurbita pepo L. (common pumpkin)
(“Tykveol”), Curcuma longa L. (common tur-
meric) (“Holagogum™), and others [3, 10, 11,
12, 13].

The most important pharmacological groups
of medicines used in pathologies of the gastro-
intestinal tract, are herbs that have laxative ef-
fects. The dominant source of these phytophar-
maceuticals are leaves of Cassia aquifolia Del.
(Indian senna) containing anthraglycosides
(“Senade”, “Senadeksin”, “Glaxo”, “Regulaks”
and others) [11, 12, 13]. Preparations based
on Indian senna practically superseded com-
petitive analogues of herbal remedies with an-
thraglycosides in its composition, although in
comparison with preparations of Indian senna,
such medicinal plants as Frangula alnus Mill.
(alder buckthorn) and Rheum palmatum L.
(palmate rhubarb) exhibit less pronounced irri-
tant effect on the intestinal mucous membrane
[3,7].

The action of herbal anthracenderivatives
laxatives mainly attributed with hydrolysis
of anthraquinones (rhein, emodin, hrizatsin)
to aglycon in an alkaline environment of the
small intestine under the influence of the di-
gestive and bacterial enzymes. Aglycons accu-
mulate in the large intestine, causing irritation
of chemoreceptors, stimulation of intermus-
cular plexus and increased bowel motility [1,
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BO3HHMKAET TOJEpaHTHOCTh. [lpu miuTensHOM
MPUMEHEHUH arIMKOHbI AHTPALIEHIPOU3BOAHBIX
MOTYT HaKaIUIMBAaThCS B CIM3UCTOM 0O0ONOYKE
TOJICTOTO KHIIEYHHUKA, MPOBOLMPYS XPOHUYE-
CKUI TIPUBBIYHBIN 3amop, (HOpMHUPYS CHHIPOM
HWHEPTHOM TOJICTOM KUIIKU. B pe3ynbrare nocre-
TIEHHO Pa3BHBACTCS BOCMAIMTEIIBHBIA ITPOIECC.
B HekoTOphIX Cydasx 3TO MOXKET MPHUBECTH K
W3bS3BICHUSIM CIIM3UCTON OOOJIOUKH M JTaXKe Me-
JIaHO3y TOJICTOM Kuwku [1, 21].

[ToaTomy BO n30exaHWE SIBICHUS MPUBBI-
KaHus (QuTOmpenaparbl, CoAep)Kalue aHTpa-
LIEHIIPOU3BOAHbBIE, PEKOMEHYETCSI YEepPEe10BaTh
CO cnabUTeTbHBIMU CPEICTBAMU APYroro Me-
XaHM3Ma JIeUCTBUS (PACTUTEIBHBIMU MacClIaMu,
JIEKapCTBEHHBIMU PACTEHUSIMU, COACPKALUMU
MEeKTUHBI U KieTyaTtky) [7]. Taxxe HeoOxomu-
MO YYHTHIBaTh TaKW€ OCOOCHHOCTH aHTpPaXu-
HOHOB, KaK CIIOCOOHOCTHh BBI3BIBATH IPHUTOK
KPOBHM K OpraHaM Majoro Tas3a, CIoCOOCTBYs
COKpAIIICHUIO MAaTKH, a TaKXe CIOCOOHOCTh
MIPOHUKATh B IPYIHOE MOJIOKO KOpMSILIEH Mare-
pH, IpOBOLMPYS Auare3bl y aereit [7].

Takum o00pa3zoMm, paccMOTpeHHE JeKap-
CTBEHHBIX PACTEHH, IPUMEHSIEMBIX IIPH JIeue-
Huu 3a0oneBannii JKKT, ¢ mo3unuu B3auMoc-
BA3M «OMOJOTMYECKU AaKTUBHOE COEIMHEHHE
— (hapmakosiornuecKasi akTHBHOCTBY» C YUETOM
KOMIUIEKCHOCTH TEpareBTUYECKOTO JIEUCTBUS
JIPC mo3BoJISIET MPOBOJIUTH paAlMOHATBHYIO
¢dutoTepanuio.
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14, 20]. However, in case of their systemat-
ic admission a tolerance come into existence.
With prolonged using aglycones of anthragly-
cosides can accumulate in the colon mucous
membrane, causing chronic habitual consti-
pation, forming an inert bowel syndrome. As
a result of gradually developing the inflam-
matory process. In some cases this can lead
to ulcerations of mucous membrane and even
colon melanosis [1, 21].

Therefore, in order to avoid the phenome-
non of addiction phytopraparations containing
anthraquinones are recommended to alternate
with laxatives another mechanism of action
(vegetable oils, medicinal plants containing
pectins and fibers) [7]. It is also necessary to
take into account such features of anthraqui-
nones as the ability to cause blood inflow to the
pelvic organs, contributing to the reduction of
the uterus, as well as the ability to penetrate into
the breast milk of nursing mothers, causing dia-
thesis in children [7].

Thus, consideration of the medicinal plants
which used in the treatment of gastrointestinal
diseases, at the position of the relationship “bi-
ologically active compound-pharmacological
activity” taking into account with complexity
of the therapeutic action of herbal drugs allows
a rational phytotherapy.

References

1. Lesiovskaya E.E., Pastushenkov L.V. Far-
makoterapiya s osnovami fitoterapii [Phar-
macotherapy with the bases of phytopher-
apy]: Uchebnoe posobie. — 2-¢ izd. — M.:
GEOTAR Media, 2003. — 592 p.

2. Bashkatov S.A., Farkhutdinov R.G., Gilmut-
dinova L.T., Marakaeva E.A. Sravnitel 'noe
izuchenie farmakologicheskikh effectof fi-
tosborov recommenduemykh dlya lecheniay
zabolevanii pecheni i zhelchevyvodyash-
chich putei [Comparative study of pharma-
cological effects herbal teas recommended
for the treatment of diseases of the liver and
biliary tract].[Fundamental’nye issledo-
vaniya]. [Basic Researches]. — 2015. — Ne 1
(5). — P.903-907.

3. Kurkin V.A. Osnovy fytoterapii: Uchebnoe
posobie [Bases of phytotherapy]. — Samara:
000 “Ofort”, GOU VPO “Samarskii Go-

37



DOI: 10.19163/2307-9266-2016-4-2(15)-26-40

Dapmayus u papmaronoeus T. 4 Ne 2 (15), 2016

10.

11.

12.

13.

38

Xapkesnu JI.A. dapmakonorus: yuyeOHUK.
— 4-e u3n., nepepad. u gom. — M.: Menunu-
Ha, 1993. — 544 c.

Baiic P.®., ®unrensman @. durorepanus:
PYKOBOJZICTBO: Tiep. ¢ HeM. M.: Menuiuna,
2004. 552 c.

Bunorpanosa T.A., I'axeB b.H. bone3nu
opranoB rmumeBapenus. CIIO.:
2003. 160 c.

Hpo3n I'A. OrpanndeHnss ¥ NpOTUBOIOKA-

Jlutepa,

3aHUS JJIs JIEKAPCTBEHHOT'O PACTUTEIBLHOTO
CBHIPbs:  MH(OPMALMOHHO-aHATUTHIECKOE
nmocobue mo 1moooyHsIM 3PdekTam JeKap-
cTBeHHbIX pacteHui. — Kypck: KI'MY,
2006. - 179 c.

Muxaiinosa I.C. bone3nu aeteit oT poxie-
HUS 10 7 neT. AJieprusi, TpaBMbl, OXOT'H,
orpaBnenus u np. — CII6.: UI' «Becoby,
2005. - 160 c.

CyznansreB A.A., Sxumaxa ['JI. JIuaruo-
CTHKA U JICYCHHUE IUCOAKTEPHO3a KUIICUHHU-
ka: yueObHoe mocooue. Camapa: CamI'MYV,
1998. 44 c.

Kypkun B.A. ®apmakornosusi: y4eOHHK
JUIS  CTYJIEHTOB (hapMalleBTUYECKUX BY-
30B ((akyapTeToB). — 2-€ U3., nepepad. u
non. — Camapa: OO0 «Odopt; 'OY BIIO
«CamI'MV», 2007. — 1239 c.

Henucenxo, O.H. JlekapcTBeHHbIE cpecTBa
PacTUTENILHOTO MPOUCXOKICHHS: CIIpaBOy-
Hoe nocobue / O.H. Jlenucenko, B.A. Ue-
noM6uThKO. — [Taturopck, 2003. — 270 c.
TocynapcTBeHHBIN peecTp JTEeKapCTBEHHBIX
cpencts/ denepanbHas ciryx0a 1o HaA30py
B c(epe 31paBOOXpaHEHHS M COIl. pa3BU-
Tusi; Hayu. eHTp SKCTIepTH3BI CPEACTB MEI.
npuMeHeHus. — M.: Menununa, 2008. — T.
1.-1392c.

IIponuenko, I'E. JlekapcTBeHHBIE Cpel-
ctBa /I.E.Ilponuenko; nox pex. A.Il. Ap-
3amacueBa, M.A. Cambpumnaon. — M.: I'90-
TAP-Menua, 2002. — 288 c.

10.

11.

12.

13.

sudarstvennyy Meditsinskiy Universitet”,
2009. — 963p.

Kharkevich D.A. Farmakologiya: Ucheb-
noe posobie [Pharmacology]. - Izd. 4-e per-
erab. i dop. — M.: Meditsina, 1993. — 544 p.
Wais R.F., Fintelman F. Fitoterapiya. Ruck-
ovodstvo [Phytotherapy]: per. s nem. — M.:
Meditsina, 2004. — 552 p.

Vinogradova T.A., Gazhev B.N. Bolezni or-
ganov pishchevareniya [Diseases of the diges-
tive system]. — SPb.: Litera, 2003. — 160 p.
Drozd G.A. Ogranichenia i protivopokazani-
ya dlya lekarstvennogo rastitel’nogo syr’ya:
Informatsyonno-analiticheskoe posobie po
pobochnym effectam lekarstvennych rastenii
[Limitations and contraindications for me-
dicinal plants: Information-analytical guide
to the side effects of medicinal plants]. -
Kursk: KSMU, 2006. — 79 p.

Mikhaylov G.S. Bolezni detey ot rozhdeni-
yado 7 let. Allergiya, travma, ozhogi, otrav-
leniya i dr. [Diseases of children from birth
to 7 years. Allergies, trauma, burns, poison-
ing etc.]. — SPb.: IG “Ves”, 2005. — 160 p.
Suzdaltsev A.A., Yakimakha G.L. Diag-
nostika 1 lechenie dyzbacterioza kishech-
nika [Diagnosis and treatment of intestinal
dysbiosis]: Uchebnoe posobie. - Samara:
SamGMU Minzdravsotsrazvitiya Rossii,
1998. — 44 p.

Kurkin V.A. Farmakognosiya [Pharmacog-
nosy]: Uchebnick dlya studentov farmat-
sevticheskikh vuzov (fakultetov). — Izd.
2-oe, pererab. 1 dop. Samara: OOO “Ofort,
GOU VPO”SamGMU”, 2007. — 1239 p.

Denisenko O.N., Chelombit’ko V.A.
Lekarstvennye  sredstva  rastitel’nogo
proishozhdeniya: Spravochnoe posobie

[Herbal remedies: A Reference Guide] —
Pyatigorsk, 2003. — 270 p.

Gosudarstvennyi  reestr lekarstvennykh
sredstv. Federal naya sluzhba po nadzoru
v sfere zdravookhraneniya i1 sotsrazvitiya;
Nauch.tsentr ekspertizy sredstv med.prime-
neniya [State Register of medicines. The
Federal Service for Supervision of Health
and Human Services. development; Sci.
Center of Expertise of medical application].
— M.: Meditsina, 2008. vol. 1, 1392 p.
Pronchenko G.E. Lekarstvennye sredstva
[Drugs] / Pod redaktsiyei A.P. Arzamastse-
va, LLA. Samylinoi. M.: GEOTAR — Media,
2002. — 288 p.



Pharmacy & Pharmacology V. 4 Ne 2 (15), 2016

DOI: 10.19163/2307-9266-2016-4-2(15)-26-40

14. CnabuTenbHbIe CpEACTBA PACTUTEIHLHOTO
IIPOUCXOXKACHUSI U UX NPUMEHEHHUE: Hayd-
Heid 0030p / Ilox pen. A.W. TenmoBoi. —
M., 1982. -57 c.

15. JlekapcTBEeHHBIC PACTCHHS B TEMATOJIOTHH /
[Ton. pen. B.®. Kopcyna. — M.: M3narens-
ckuii oM «Pycckuii Bpau», 2005. — 274 c.

16. OxoButelii C.B. AkTyanbHble BOIPOCHI
IIPUMEHEHHNS TeNaTOTPOIHBIX CPE/ICTB: JIEK-
MU 75 TpaKkTUKyoUmXx Bpaueil / Yemno-
BEK M JICKapPCTBO: TE€3. JOKI. 100mI. XX HaIl.
koHrp. — M., 2014. — C. 386—408.

17. SAxoBenko O.I1., AradonoBa H.A. Mexa-
HU3MBI JKeT4e00pa3oBaHUs U KeTUeTOHHbIE
npemnapatsl // Pycckuii MeIUIIMHCKHN Kyp-
Hai. 2005. T. 7, Ne 1. C. 43-48.

18.Tonosan, B.B. ®apmakonorust B pucyHKax
u cxemax: B 2-x T. /B.B.I'omoBan; mox pen.
B.I. Kpecrona. — Opecca: Opec. nepx.
Mmen. yH-T, 2009. — T. 2. - 276 c.

19. XycaunoBa A.W. IlpoOnemsl cranmapTH-
3allUM JIeKapCTBEHHOro mpenapara <«Kei-
geroHHsli cbop Ne 3» // Hayuno-un-
(OpMaIIMOHHBII MEXBY30BCKHI KypHAI
«AcnupaHTCKuii BeCTHUK [lOBOSIKBSI». —
2014. — Ne 1-2. — C. 260-263.

20.Hun M. Jx. Harmsnnas dapmakonorus:
nep. ¢ aur1. / M.Jlx. Hur; mox pen. M.A.
Hemunooit. — M.: [DOTAP-Menua, 1999.
— 104 c.

21. JIlponoBa M.A., Kucenesa T.JI., CmupHoBa
I0.A. CoBpemenHble mnpenaparbl pacTH-
TEJIBHOTO MPOUCXOXKJICHUS ISl PeryIsuuu
MOTOPHOH (PYyHKIIMH 3KEITyI0YHO-KUIIIEYHO-
ro Tpakra // C6. Hayu. Tp. Il Poc. ¢purorepa-

nesTuyeckoro cre3na. M., 2010. C. 32-35.

14. Slabitel’'nye sredstva rastitel’nogo proi-
khozhdeniya 1 ikh primenenie: nauchnyi
obzor [Laxatives of herbal origin and their
using: a scientific review] / pod red. A.L
Tentsovoyi. — Moscow, 1982. — 57 p.

15. Lekarstveniye rasteniya v hepatologii [Me-
dicinal plants in hepatology] / pod red. V.F.
Korsuna. — M.: Izdatelskiyi dom “Russkiyi
vrach”, 2005. — 274 p.

16. Okovityi S.V. Aktual’nye voprosy prime-
neniya hepatotropnykh sredstv: lectcyi dlya
practicuyushchikh vrachey [Actual ques-
tions of application of hepatotropic medi-
cines: lectures for general practitioners] //
Trudy yubile’nogo XX Natsional ’'nogo con-
gressa “Chelovek i lekarstvo”. — M., 2014.
—P. 386—-408.

17. Yakovenko E.P., Agafonov N.A. Mekha-
nizmy zhelcheobrazovaniya and cholagogic
preparations [Mekhanismy of bile produc-
tion and cholagogic preparations]. Russkiy
meditsynskiy zhurnal. [Russian Medical
Journal]. 2005. — vol. 7, No 1. — P. 43-48.

18. Godovan V.V. Farmakologiya v risunkakh i
diagrammakh v 2 tomakh [Pharmacology in
pictures and diagrams in 2 volumes] / red.
V.Y. Kresyuna. — Odessa: Odes.derzh.med.
universitet, 2009. — vol. 2. — 276 p.

19.Khusainova A.l. Problemy standartizatsii
lekarstvennogo preparata “Zhelchegonnyy
sbor Ne 3” [Problems of standardization of
the drug «Cholagogic tea Ne 3]. [Nauch-
no-informatsionnyy mezhvuzovskiy zhur-
nal Aspirantskiy vestnik Povolzh’ya]. [Sci-
entific Information Interuniversity Journal
Postgraduate Volga bulletin]. 2014. — No.
1-2. - P. 260-263.

20.Nial M.Dzh. Naglyadnaya farmakologia
[Visual pharmacology]: per. s angl. / pod
red. M.A. Demidova. — M.: GEOTAR -
Media, 1999. — 104 p.

21.Dronova M.A., Kiseleva T.L., Smirnova
Yu.A. Sovremennye preparati rastitel’nogo
proikhozhdeniya dlya regulatsii motornoy
funktsyi zheludochno-kishechnogo trakta.
Sbornik nauchnykh trudov II Rossiysko-
go fytoterapevticheskogo s’ezda [Modern
herbal drugs for the regulation of digestive
function of the gastrointestinal tract. Col-
lection of scientific works of the II Russian
phytotherapeutic congress]. Moscow, 2010.
—P. 32-35.

39



DOI: 10.19163/2307-9266-2016-4-2(15)-26-40

Dapmayus u papmaronoeus T. 4 Ne 2 (15), 2016

* %%

Kypxuna Anna Braoumuposna — 0okmop
Gapmayesmuueckux Hayk, O0oyeHm Kageopul
GapmaxoecHo3uu ¢ OOMAHUKOU U OCHOBAMU
Gpumomepanuu  Camapcrkozo 20cy0apcmeet-
HO020 MeouyuHckoeo ynueepcumema. Obracmo
HAYYHLIX UHMEPeCco8: PapMaKocHo3us, umo-
mepanusi, CManoapmu3ayusi 1eKapCcmeeHHo20
coipos. E-mail: kurkina-av@yandex.ru

Tanamosa Benepa Punamosna — oumuwiu
uHmepH Kageopvl papmaxoeHosuu ¢ bomaHu-
Koti u ochosamu gumomepanuu Camapcrkozo
20CY0apCmMBeHHO020 MEeOUYUHCKO2O YHUBEPCU-
mema. Obnacme HAyUHbIX UHMEPecos: hapma-
KoeHo3us, bomanuxa u pumomepanus. E-mail:
vengal885@gmail.com

Kypxun Braoumup Anexcanoposuy — OOK-
mop apmayeemuyeckux Hayx, npogeccop,
3agedyrouuti  Kageopou GapmaxkoeHouu ¢
bomarnukoti u ocrnosamu umomepanuu Ca-
MApCKo20 20CY0apCmMBEHH020 MeOUYUHCKO20
yHusepcumema. Qb6nacmv HAyYHLIX UHMEpe-
cos: ¢hapmakoenosus, Gumomepanus, Cmat-
oapmuszayus 1eKapcmeeHHo2o coipvbs. E-mail:
kurkinvladimir@yandex.ru

Aeoeesa Enena Braoumuposna — ooxmop
Gapmayesmuueckux Hayk, npogeccop xage-
Opul hapmarozro3uu ¢ GOMAHUKOU U OCHOBAMU
gpumomepanuu  Camapcrkozo 20cyoapcmee-
HO20 MeduyuHckoeo yhueepcumema. Qobnacme
HAYYHBIX UHMeEPecos. papmMakoecHo3us, Gumo-
mepanus, CMAanoapmu3ayus 1eKapcmeeHHo20
coipbs. E-mail: avdeeva.ev@gmail.com

40

* k%

Kurkina Anna Viadimirovna - Doctor of
Pharmaceutical Sciences, Assistant Professor
of the Chair of Pharmacognosy with Botany and
Phytotherapy Basics at Samara State Medical
University. Area of expertise: pharmacognosy,
phytotherapy, standardization of medicinal raw
materials. E-mail: kurkina-av@yandex.ru

Galyamova Venera Rinatovna — intern at
the Chair of Pharmacognosy with Botany and
Phytotherapy Basics at Samara State Medical
University. Area of expertise: pharmacognosy,
botany, phytotherapy. E-mail: vengal885@
gmail.com

Kurkin Vladimir Aleksandrovich - Doctor
of Pharmaceutical Sciences, Professor, Head of
the Chair of Pharmacognosy with Botany and
Phytotherapy Basics at Samara State Medical
University. Area of expertise: pharmacognosy,
phytotherapy, standardization of medicinal raw
materials. E-mail: kurkinvladimir@yandex.ru

Avdeeva Elena Viadimirovna - Doctor of
Pharmaceutical Sciences, Professor of the
Chair of Pharmacognosy with Botany and
Phytotherapy Basics at Samara State Medical
University. Area of expertise: pharmacognosy,
phytotherapy, standardization of medicinal raw
materials. E-mail: avdeeva.ev@gmail.com



Pharmacy & Pharmacology V. 4 Ne 2 (15), 2016

DOI: 10.19163/2307-9266-2016-4-2(15)-41-59

VIK 582.681.81:581.192:616-003.725

BEMONOTMYECKU AKTUBHDBIE BELLLECTBA PACTEHMUIA POA UBA (SALIX L.)

10.0. ®ponosa, 'E.B. Komnanuyesa, *T.M. /lemenmoesa

TTamueopckuil MeOuKo-ghapmayesmuyeckuil UHCmumyn —
Gunuan I'BOY BIIO Borel MY Munzopasa Poccuu, e. [Iamueopck, Poccus
Jlanbresocmounblil 20Cy0apcmeeHubill MeOUYUHCKUL yHueepcumen, 2. Xabapoeck, Poccust

BIOLOGICALLY ACTIVE SUBSTANCES OF PLANTS FROM SALIX L. GENUS
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B o0030pe cucremaruzupoBana WHGpOpMa-
OHUsT O XUMUYECKOM COCTaB€ KOPBI, JINCTHEB,
COIIBETUH U TOOETOB Pa3IMYHBIX BUJIOB WBHI.
bonee nmogpoOHOE BHMMaHME YIEJIECHO HCCIIE-
JIOBaHUSIM WBBI, MPOBEJCHHBIM 3a TOCJICTHUE
HECKOJIBKO JIET B HAIlIEH CTpaHe U 3a pyOeKoM.
JInst KaskJ10¥, OMUCAHHOM B MBaX TPYMIBI OHO-
JIOTUYECKH AaKTHUBHBIX BEIIECTB, MPUBOISATCS
CBEJICHHS O TIPOSIBIISIEMBIX BUAaX (apMakoio-
TUYECKOW aKTUBHOCTH.

KamoueBbie caoBa: uBa, Salix L., xopa,
no0eru, (eHOIOTITUKO3UIBI, (PIaBOHOUIBI, JTy-
OWIIbHBIC BEIIeCTBA, PCHOTKApPOOHOBEIE KUCIIO-
ThI, aMHHOKHCJIOTBI, TTOJINCAXapUIbI, (hapMaKo-
JIOTHYSCKOE ICHUCTBHE.

TepaneBruyeckas LEHHOCTb JIEKapCTBEH-
HBIX PACTEHUH OINpENEAeTCs BXOIALUIMMH B UX
cocTaB OMOJIOTMYECKU AKTHBHBIMU BEILIECTBA-
Mmu (BAB). Ilpu 3ToM B Ka’kJ10M U3 JIEKapCTBEH-
HBIX PAaCTEHUH CUHTE3UPYIOTCS OTHOBPEMEHHO
cotHu BAB, koTOphI€e, monaaas B OpraHu3M ye-
JIOBEKa, OKa3bIBalOT CyMMAapHBIH (hapMakoIo-
ruueckuit 3¢ dekt. JlomonmHuTensHOE U3yYeHHe
paHee HCCIENOBAHHBIX M JABHO HMCIOJIB3YIO-
LIUXCs JIEKAPCTBEHHBIX PACTEHHUH WHOTAA I0-
3BOJISIET BBISIBUTH HOBBIM acHEKT UX OMOJIOTH-
YECKOM aKTUBHOCTH.

[enbto HacTosiliero o030pa SIBISETCS CH-
creMaru3anus HHQopMaIuu 0 cocTaBe OUOIo-

The review systematizes data about chem-
ical composition of bark, leaves, inflorescenc-
es, and sprouts of different species of Salix L.
The closest attention is payed to investigations
of Salix, which has been recently carried out in
our country and abroad. For every group of bi-
ologically active substances described in Salix
there are data about suppressed types of phar-
macological activity.

Keywords: willow, Salix L., bark, sprouts,
phenolic glycosides, flavonoids, tannins, phe-
nolcarbonic acids, amino acids, polysaccha-
rides, pharmacological action.

Therapeutic value of medicinal plants is
determined by biologically active substances
(BAS) in their composition. At that, hundreds
of BAS are simultaneously synthesized in every
medicinal plant, which after entering human or-
ganism implement total pharmacological effect.
Additional investigation of previously studied
and long-term used medicinal plants sometimes
allows revelation of new aspects of their bio-
logical activity.

The purpose of this study is systematization
of information about the composition of biolog-
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TMYECKU aKTUBHBIX BEUIECTB, OOHAPYKEHHBIX B
pacteHusix poaa MBa, KOTOpble MOT'YT CIIYKHUTb
NEPCIEKTUBHBIMU UCTOYHUKAMU JUIsSl CO3/1aHUs
OTEYECTBEHHBIX JIEKAPCTBEHHBIX IIPENAPATOB.

N3ydyeHneM XMMHUYECKOTO COCTaBa pasjiny-
HbIX BUIOB uBbI (Salix L.) Havanu 3aHUMATh-
ca eme B XVIII Bexe. Mcropus npuMeHeHUs
U XMMHUYECKHM COCTAaB HEKOTOPBIX BHUIOB MBBI
JIOCTAaTOYHO IIOJHO OIMCaHbl B JAMCCEPTALMIX
[0 M3YyYEHHUIO MBBI OEJIOH M MBBI OCTPOJIUCT-
HOM, BBIMIOJIHEHHBIX 3a MOCeAHue ol [1, 2].
B cBoeii pabote, uT0OBI N30€KaTh MOBTOPEHUN
C BBILICyKa3aHHBIMH paboTaMu, Mbl OTPAHUYH-
JMCh KpPAaTKUM aHAJIUTHYECKHM 0030pOM H3-
BECTHOW Ha JaHHBIH MOMEHT HWH(pOpMALUU O
XMMHUYECKOM COCTAaBE HEKOTOPHIX BUAOB MBBI
U TPOSABISEMBIX BUAAX (PapMaKOIOTHUECKOU
akTuBHOCTH. Kpome Toro, 6omee moapoOHO Mbl
OCTaHOBMJIUCh HA HCCIIEJOBAHMSIX HEKOTOPBIX
BUJIOB MBBI, IIPOBEJEHHBIX 3a IOCIICIHHUE HE-
CKOJIBKO JIET B HAILICH CTpaHe U 3a PyOek oM.

B macTosmmii MOMEHT H3BECTHO, UYTO OC-
HOBHBIMU JICHCTBYIOIIMMHU BELIECTBAMHU H3Y-
YEHHBIX BUJIOB UBBI SBISIIOTCS (DEHOJIOTIHKO-
3ubl, (PIABOHOWIBI, AYOWIIbHBIC BEIIECTBA,
a TaKke B COCTaB BXOAAT (PEHOIOKHCIIOTHI,
ACKOpOMHOBAsT KHCIIOTA, AMUHOKHCIOTHI, Ca-
MOHUHBI, (PUPHBIE Maclia U MOJIMCAXAPHUJIBI,
KOTOpBIE MOTYT BHOCHUTH BKJIAJ] B 001U ap-
Makonorndeckuit a¢pdexr [3]. M3BecTHO, UTO
KOJIMYECTBEHHOE cojnepkaHue bAB B kope un
JHMCTBSAX MOXKET MEHATHCS B pa3iindHble (a3bl
BEreTallMy U 3aBUCUT OT YCIIOBHI Ipou3pacra-
HUS, U3YYEHHBIX BUJIOB UBHI [4, 5].

OnHu U3 OCHOBHBIX IpeJCTaBUTENEH OHO-
JIOTMYECKU AaKTHBHBIX BEIIECTB CEMENCTBa
UBOBBIE — (DEHOJIOIIMKO3HU/IbI, AITTMKOHOM KO-
TOPBIX ABJISIETCS CAIULWIOBBIN criupT. [lepBbiit
(eHOIONINKO31 I, BBIJACICHHBIH M3 pPacTeHUN
— CalMUUH (CaJMKO3UMa), IPEACTaBIsIeT cO00i
B-rimroko3ua  canuuuiIoBoro cmupra. Ero mo-
JTy4MII U3 KOPBI UBBI (DpaHIly3CKUN y4eHBIH A.
Jlepy (1829). IMeHHO C CaJIMIIMHOM CBSI3aHbBI
OCHOBHBIE BUbI JEHCTBUS UBBI — IPOTUBOBOC-
[AJUTEIBbHOE, aHAJIBIETUUECKOE U YKAPOIOHU-
)aroree [6]. UTo kacaeTcsi KOJUYECTBEHHOTO
COJIEpKaHUs CAJIMLIMHA, B U3yYEHHBIX Ha JaH-
HBI MOMEHT BHU/IaX UBBI, TO OHO BaApbUPYET 10
HMMEIOLUMCS CBEJIEHUSAM J1I0CTaTOYHO LIHUPOKO.
OTO CBSI3aHO HE TOJBKO C MEXBHJIOBBIMM pa3-
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ically active substances, revealed in the plants
of Salix L. genus, which can serve as a prospec-
tive source for production of Russian medicinal
drugs.

The investigations for chemical composi-
tion of different species of Salix L. have start-
ed in XVIII century. History of application and
chemical composition of some sorts of Salix are
described in theses of studies for Salix alba and
Salix acutifolia quite in details [1, 2]. In this
paper, in order to avoid repetitions with above
mentioned researches, we made a brief analytic
review of presently known information about
the chemical composition of some species of
Salix, which have been lately carried out in our
country and abroad.

At present we know that phenolic glyco-
sides, flavonoids, tannins as well as phenolic
acids, ascorbic acid, amino acids, essential
oils, and polysaccharides which can contribute
in a total pharmacological effect, are the prin-
cipal active substances of the studied species
of Salix [3]. Quantitative composition of BAS
in a bark and leaves is known to be changeable
in different vegetation phases, and depends on
growing conditions of the studied species of
Salix [4, 5].

Ones of the principal representatives of bi-
ologically active substances of Salix family are
phenolic glycosides with salicyl alcohol as an
aglycone. The first phenolic glycoside, isolat-
ed from plants — salicin (salicoside), is a B-gly-
coside of salicyl alcohol. It was isolated from
a willow bark by French scientist A. Leroux
(1829). It is salicin which has principal types
of Salix activity — anti-inflammatory, analgesic,
and febrifuge actions [6]. Quantitative content
of salicin in the studied Salix species varies
rather broadly. This is connected not only with
interspecies differences but with the quanti-
tative determination method used at the first

place.
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JUYUSMH, HO, B IIEPBYIO OYEPENb — C UCIIOJIb-
3yEMBIM METOJIOM KOJMYECTBEHHOI'O OIpeie-
neHus. B cBoell paboTe Mbl MPUBEIEM TOJIBKO
JaHHble 3a nocieanue 10 ser, monmydeHHbIE ©
HCII0JIb30BAaHUEM COBPEMEHHOIO METO/IA BBICO-
K03((heKTUBHOHN KUAKOCTHOM Xpomarorpaduu
(BOXX), mockonbKy Ha JaHHBIA MOMEHT JTOT
METOJ SIBIIIETCSl Haubosee MIMPOKO MPUMEHS-
€MBIM M OTHOCHTEJIBHO YJOOHBIM B HCIIOJIB30-
BaHuu. HaiineHo, 4ro copep:kaHue cauiMHa
B BMJIaX MBBI, paclpocTpaHeHHbIX Ha CeBep-
HoM KaBkasze, cocTaBnsieT B Kope UBbI Oenoi
— oxoiio 0,92%, B KOpe MBBI TPEXTHIYMHKOBOM
— oxo110 0,2%, B KOpe UBbI IyPILypHOH — OKOJIO
0,81% [2]. B 2013 . A.A. IleTpyk ObL10 OIpe-
neseHo meronoMm BOXX coneprkanue canuuu-
Ha B JIUCTBSIX U COLIBETHUSAX HEKOTOPBHIX BHUJIOB
pona Salix, mpou3pacTaIX HA TEPPUTOPHH
Aunraiickoro kpas 1 HoBocubupckoii oGnactu.
ConeprkaHue caaulHa B JIUCThAX UCCIIEOBAH-
HBIX BHJIOB HaxXoAWJIOCh B mpeaenax ot 0,72%
(S. albavar. vitellina) no 2,31% (S. alba (:xen-
ckuil sx3emiusip)). CoaepikaHue cajuldHa B
COLIBETUSAX MCCIIE0BAaHHBIX BUJI0B HAXOAWIOCH
ot 1,31% (S. albavar. vitellina) mo 1,78% (S.
alba (>keHckwii »x3emiusip)) [7]. Cnemyer ot-
MeTuTh, 4yTo B EBpomneiickorn dapmakonee K
(apMakoneiHbIM BUJIaM HBBI OTHOCSAT BH/IBI,
cozeprkaiiue B kope He menee 1,5% canununa
(mocne menounoro ruaponusa) [9]. [lomobunoe
ucclieIoBaHUE OBLJIO MPOBEACHO Ha IpUMEpe
KOpBI BBl OCTPOJIMCTHOM, IPOU3PACTAIOIEH B
[ToBomxbe. OO61ee coaepkaHue CaUIUHA 110-
cJIe ILEJIOYHOr0 TUApOJH3a Kojaebaaock ot 6,5
10 9,5% [8].

B 1926 r. u3 xopbl UBBI OBUT BBIIEIICH APY-
roil peHONOIIMKO3UA — CATUAPO3U, KOTOPBIN
obnagaer OM(YHKIMOHATBHBIMU CBOWCTBAMH,
T.e. MPOSIBIISIET ce0sl KaK MHTMOUTOP WM WHU-
LMaTOP OKHUCIIUTENbHBIX Ipoueccos. IIpossie-
HUE OJIHOT'O U3 CBOMCTB 3aBUCUT OT KOHLIEHTPA-
LMY CalUApPO3Ua B PEaKLIMOHHOW Cpele, Tak
€CJIM KOHLIEHTpAalUsl HU3Kas, TO CAIUAPO3U]
BBICTYNAeT KaK MHTHOUTOP OKHCIUTEIbHBIX
IIPOLIECCOB, IPU BBICOKUX KOHLEHTPALMIX OH
siBisieTcst uHunuaTtopowm [ 10].

OTtkpbiTie B XX BEKe HOBBIX METOJOB aHa-
JaM3a AaJ0 BO3MOXHOCTH Uil u3ydeHus bAB
Pa3NIUYHBIX BHJOB HMBBI B BEIYIIMX HayYHBIX
neHrpax mupa. C momoupio xpomartorpadu-

In our paper we will demonstrate data for
the recent 10 years, obtained using contempo-
rary method of high-performance liquid chro-
matography (HPLC), because currently this
is the most widespread and rather convenient
method to use. We have found that salycin con-
tent in Salix species widespread in the North
Caucasus amounts to about 0.92% in a bark of
Salix alba, about 0.2% in a bark of Salix tri-
andra, about 0.81% in Salix purpurea bark [2].
In 2013 A.A. Petruk using HPLC method de-
termined the content of salycin in leaves and
inflorescences of some species of Salix genus,
growing in Altay Krai and Novosibirsk Oblast.
The content of salycin in leaves of the species
under study amounted from 0.72% (S. albavar.
vitellina) to 2.31% (S. alba (female)). The con-
tent of salycin in inflorescences amounted from
1.31% (S. albavar. vitellina) to 1.78% (S. alba
(female)) [7]. We should note, that European
Pharmacopoeia considers only Salix species
with at least 1.5% salycin (after alkaline hydro-
lysis) to be pharmacopoeial [9]. Similar study
was carried out on the example of bark of Salix
acutifolia growing in Volga region. The general
content of salicin after the alkaline hydrolysis
fluctuated from 6.5 to 9.5% [8].

In 1926 another phenolic glycoside —
salidroside — was isolated from the Salix bark,
which had bifunctional properties, i.e. it is pro-
nounced as an inhibitor or initiator of oxida-
tion processes. The manifestation of one of the
properties depends on concentration of salidro-
side in reaction environment, so if the concen-
tration is low, salidroside will be an inhibitor
of oxidation processes, at high concentrations it
will be initiator [10].

The discovery of new analysis methods in
XX century gave possibility to investigate BAS
of different species of leading scientific centers
of the world. With the help of chromatographic
and spectral analysis methods the knowledge
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YECKUX M CIEKTPAJIbHBIX METOIOB aHaJIN3a
paciupeHbl MPEACTAaBICHUS O IIIMKO3UIAHOM
COCTaBe Pa3IMYHBIX BHUJIOB UBBL. 3apyOe)KHBI-
mu [11, 12] u oreyectBennbiMu [13, 14, 15,
16] yueHsIMu ObLIM OOHAPYKEHBI TaKUE MPE-
CTaBUTEIW JAHHOW TPYIIbI COCAUHEHUM Kak
CAIMKOPTHUH, TPEMYIOUAUH (TpeMyJaluH),
(bparuiuH, rpaHJuIEHTaTUH, IMypIypeuH, ca-
JMPENno3u]], TPUAHIPHUH, BUMAJIMH W JIpyrue
coeaunenus. Ilo3xke, TpuaHAPUH U BUMAIUH
10 OAHOM M3 KinaccupuKanuii ObUTH OTHECEHBI
K rpynmne (GeHWInponaHoOuA0B. YCTaHOBJICHO,
YTO TPUAHJPHH UMEET HEHPOTPOIHYIO aKTHB-
HOCTb, IIPOSBIISIST AKTONPOTEKTOPHOE, AaHTUTUII-
HOTEHHOE, 11epeOpONpPOTEeKTUBHOE JIeHCTBHE
[17]. B 2014 . B Kopee ObL10 mpoOBEICHO HC-
cinenoBanue BetBeit S. glandulosa Seemen, 00-
Hapy>KeHbI 12 HOBBIX ()EHOJIBHBIX TIIUKO3UJIOB
u 13 onucanusIx panee. Psan coeaunennii npo-
SIBUJIM BBIPQKEHHBI MHTHOUPYIOMUN 3P PeKT
Ha CUHTE3 OKCHJIA a30Ta B KCIIEPUMEHTAIbHON
MOJIeNIM AaKTUBAIlMM MUKPOIIUH JIUIONOJUCA-
xapunamu [ 18].

Cnenyromeil BaxHeumeld rpynmnoii BAB,
OOHApYXEHHOW B M3yYEHHBIX BUJAX HUBHI, SB-
JSFOTCA (PIIaBOHOUIBI. XUMHUECKYIO CTPYKTY-
py U (dapMakoJIOrHYecKHe CBOICTBA JTaHHOM
IpYIIBl COEAUHEHUH Ha4YaIl U3ydaTh B Hayase
XIX Beka, korna B 1814 1. u3 kopbl ayOa BBI-
JEJIUIN KPUCTAJNIMYECKOE BEILECTBO — KBEP-
netuH. B 1864 . u3 pyTsl cagoBOii BbLIEIWIN
PYTHUH, KOTOPBIH BIOCIEACTBUUA OOHAPYKHUIIU U
B HEKOTOPBIX BUJAX UBbI. 3aMHTEPECOBAHHOCTh
(r1aBOHOMIaMU 3HAYUTEIHHO BO3pOCHa, KOTIa
B 1936 . U3BECTHBI aMEPUKAHCKUI Y4YEHBIN
BEHI'EPCKOTO IPOMCXOKIeHUs, Jsaypear Ho-
6enesckoil mpemun A. Cent-/pepau (1893—
1986) ycranoBui, 4yTo ()JIaBOHOMIBI U3 KOPBI
JMMOHAa HMMEIOT P-BUTaMMHHYIO aKTHBHOCTD,
TO €CTh CIOCOOHOCTh YMEHBIIATh MPOHHUIIAC-
MOCTb U JIOMKOCTb Kanwuisipos [19]. Ilepssie
UCCIICIOBAaHMS 110 OIpEesICHUI0 (hIaBOHOU-
noB B uBe otHocsaTcsa K 1931-1933 rr., korma
¢panny3ckumu ¢putoxumukamu C.Charaux u
J.Rabate B kope uBBI MypIlypHOii ObLT 0OHAPY-
KE€H HapuHTreHUH-5-rmoko3un [3]. K HacTos-
IeMy BPEMEHH B KOPE€ U JIUCThSIX Pa3IUYHbIX
BUJIOB MBBI UACHTU(DUIIUPOBAHKI PsiJl (IIaBOHO-
UJOB U YCTAHOBIIEHA UX XUMHUYECKasi CTPYKTY-
pa. IlpeacraBuTenu kiaccu(pUKAMOHHBIX MO~
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about glycoside composition of different Salix
species was broadened. Foreign [11, 12] and
Russian [13, 14, 15, 16] scientists discovered
the representatives of these compounds group
like salikortin, tremuloidin (tremulatsin) fra-
gilin, grandidentatin, purpurein, salireposide,
triandrin, vimalin and other compounds. Later
triandrin and vimalin were included with phe-
nilpropanoids group. Triandrin was established
to have neurotropic activity, manifesting acto-
protective, antihypnogenic, cerebroprotective
action [17]. In 2014 a study for branches of S.
glandulosa Seemen was carried out in Korea;
12 new phenolic glycosides out of 13 previous-
ly described glycosides were discovered. The
rang of compounds showed signified inhibiting
effect on the synthesis of nitrogen oxide in ex-
perimental model of microglia activation with
liposaccharides [18].

The next important group of BAS, discov-
ered in the Salix species under study was flavo-
noids. Chemical structure and pharmacological
properties of these compound group has been
under study since early XIX century, when in
1814 crystalline substance of quercetin was
isolated from an oak bark. In 1864 rutin was
isolated from Ruta graveolens, which was dis-
covered later in some species of Salix. Interest
in flavonoids rose significantly when in 1936
famous American scientists of Hungarian or-
igin, Noble prize awardee A. Szent-Gyorgyi
(1893-1986) discovered that flavonoids from a
lemon bark have P-vitamin activity i.e. ability
to lessen the permeability and capillary fragility
[19]. The first investigations on the flavonoids
determination in Salix date back to 1931-1933
when French phytochemists C.Charaux and
J.Rabate discovered naringenin-5-glycoside
in a bark of Salix purpurea [3]. At this point
the range of flavonoids was identified in bark
and leaves of different Salix species, and their

chemical structure was established. Represen-
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rpynn (GpIaBOHOUIOB BCTPEYAIOTCS BO MHOTHX
BUaax uBhbl [3, 12, 14, 15, 16]. IIpeacraBure-
jeM (pIaBOHOB B UBE SIBISICTCS JTFOTCOIHH, KO-
TOpPBI OOHAPYKEH B KOpe S. purpurea, TUCThIX
S. acutifolia, S. caprea, S. acutifolia, S. alba, S.
triandra, S. vestita, S. berberifolia, S. myrtilloi-
des, S. saxatilis, S. pyrolifolia [14, 20, 21]. B
ruOpuie UBbI BABUJIOHCKOW ¢ MBOI Oeoi ObLI
OOHApyXEH JIFOTEOJIUH-7-TJIMKO3U, KOTOPBII
COJZICPXKUTCS TAKXKE B JTUCTHSIX S. purpurea, S.
acutifolia, S. caprea, S. elburensis, S. acutifolia,
S. alba [13,14]. Eme onHuM mpeacTaBUTEIEM
(1aBOHOB SABJISIETCS AlIUT€HUH, OOHAPYKEHHBIN
Y KOJTMYECTBEHHO OTMPEICTICHHBIN B TUCTHIX S.
saxatilis u S. recervigemmis [21]. Bonee BbI-
paKCHHBIE KEITYETOHHBIE CBOWCTBA Yy (aBo-
HOJIOB, TPEACTABUTEISIMU KOTOPBIX SIBISIOTCS
KBEpILIETHH, OOHapyXeHHbIH B S. triandra (u-
CThs W COILIBETHS) M JUCThAX S. acutifolia, S.
alba, S. caprea, S. vestita, S. berberifolia, S.
myrtilloides, S. nummularia, S. recervigemmis,
S. krylovii, S. sphenophylla [13, 14, 21] u py-
THH, COJICPIKALIUIICS B TUCTHSIX U COLBETHUSAX S.
triandra, Salixalba u Salix alba var. vitellina, u
mucthsix S. acutifolia u S. songarica Anderss
[14, 16, 21]. U3BecTHO, 4TO (IaBOHOUIBI 00-
Jaal0T JKETYETOHHBIM JICWCTBUEM, KOTOPOE
BO3PACTaET B psiy (JIaBOHBI, XaJIKOHBI, (aBa-
HOHBI, (p1aBoHONBI. B pabote I'.B. O6onenie-
BOM YCTaHOBJICHO IIPOTHUBOSI3BEHHOE ACUCTBUE
(h1aBOHOWIOB, MEXAHHU3M PAa3BUTHUSL KOTOPOTO
B OMNpEICTICHHONW Mepe CBS3BIBACTCSI C MPOTH-
BOBOCHAIUTEIHHBIMU M CIA3MOJIUTUYCCKUMU
cBOWCTBaMH. B skcnepumeHTax HamOobIIeh
AKTUBHOCTBIO 00J7aiany TIHUKO3UAbl  (hraBo-
HOJIOB U XankoHOB [19]. IlpeacraButenu ¢ma-
BOHOJIOB OIMCAHBI BHINIE, a MPEICTaBUTEIIEM
XaJIKOHOB B CEMEICTBE UBOBBIC SIBISCTCS (hia-
BOHOMU/| M30CAJUIYPHO3KI, OOHAPYKCHHBIN B
kope S. purpurea, S. elburensis, S. daphnoides u
S. acutifolia [1, 14]. [loka3zano, uro ¢raBoHOU-
JIbl SIBIISTOTCSL DK30T€HHBIMH HHU3KOMOJIEKYJISIp-
HBIMH AHTUOKCUJIAHTAMHU, HEUTPaTU3yIOIIN-
MU JCHCTBHE AaKTUBHBIX MOIIEKYN KHCIOPOAA.
YCTaHOBJIEHO, YTO B PACTUTENBHBIX TKAHSIX,
KaKk ¥ B OpPraHU3ME >KUBOTHBIX, (PIAaBOHOUIBI
COBMECTHO C acKOpOMHOBOH KHCIOTOH Yyd4a-
CTBYIOT B DQH3UMATUYECKUX MPOIECCaX OKUCIIEC-
HUS U BOCCTaHOBIIeHUs. Jloka3aHo, 4TO Takue
(h1aBOHBI KaK JMOCMETHH U €T0 TIIUKO3UIbI (Ka-

tatives of the classification subgroups of flavo-
noids are encountered in many species of Salix
[3, 12, 14, 15, 16]. Luteolin is representative
of flavones in Salix, which is encountered in
S. purpurea, leaves of S.acutifolia, S.caprea,
S.acutifolia, S.alba, S.triandra, S.vestita, S.ber-
berifolia, S. myrtilloides, S.saxatilis, S.pyroli-
folia [14, 20, 21]. One more representative of
flavones is apigenin, discovered and quantita-
tively determined in leaves of S.saxatilis and
S.recervigemmis [21]. Flavonoids, represented
by quercetin, discovered in S.triandra (leaves
and inflorescences) and leaves of S.acutifo-
lia, S.alba, S.caprea, S.vestita, S.berberifolia,
S.myrtilloides, S.nummularia, S. recervigem-
mis, S.krylovii, S.sphenophylla have more sig-
nified biligenic action [13, 14, 21] as well as
rutin in leaves and inflorescences of S.triandra,
Salixalba u Salix alba var. vitellina, and leaves
of S.acutifolia u S. songarica Anderss [14, 16,
21]. Flavonoids are known to have biligenic ac-
tion, which grows in the raw of flavones, chal-
cones, flavanones, flavanoles. G.V. Obolentse-
va established in her work an antiulcer action
of flavonoids, which development mechanism
is in some degree connected with anti-inflam-
matory and spasmolytic properties. The experi-
ments showed that glycosides of flavonoles and
chalcones were the most active [19]. Flavonoles
representatives are described above, and the
representative of chalcones in Salix family is
isosalipurposide, flavonoid discovered in a bark
of S. purpurea, S.elburensis, S. daphnoides, and
S. acutifolia [1, 14]. Flavonoids were proved
to be exogenous low-molecular antioxidants,
which neutralize an action of active oxygen
molecules. We established that plant tissues, as
well as animals organisms flavonoids togeth-
er with ascorbic acid participate in enzymatic
processes of oxidation and repairing. Such fla-
vones as diosemetin and its glycosides (capreo-
side and salicapreoside), discovered in Salix
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NPEeo3ul M CaJMKANpUO3M]), OOHApPYKEHHBIE
B MBE KO3beH, 00J1a/1al0T BEHOTOHU3UPYIOIIEH
AKTUBHOCTBIO U TNPUMEHSIOTCS MPH BapUKO3-
HOM pacIlUpEeHuH BeH, (redutax u remoppoe,
a Tak)Ke B T'MHEKOJIOTMYECKOM mpaktuke [22].
@®aBoHOUABI 00Ja/1AI0T BBIPAKEHHBIM MPOTH-
BOAJUIEPTUYECKUM 3()(HEeKTOM, YTO OOBICHSCT-
Csl HapyIIEHUEM BBICBOOOXKICHHSI MEAMATOPOB
ameprud. OHM BOCCTaHABIMBAIOT (DYyHKIUU
KJICTOUYHBIX MEMOpaH IyTeM HEeNOCpPEeICTBEH-
HOTO OMOXMMUYECKOT0 B3aUMOCHCTBHSL, OHO-
BPEMEHHO yTHeTas aKTMBHOCTH (hocoauscre-
pasbl, YTO CIIOCOOCTBYET HAKOILJICHUIO B KIIETKE
UAM®. IIpu s1oM OGonee >(PeKTUBHBIMU
uHruouropamu Qgocdonurcrepassl ABIAIOTCA
(y1aBOHBI U (HITABOHOJIBI, COIEPIKAIINECS B BbI-
LIETIEPEYUCICHHBIX BUAAaX UBBI. DI1aBOHOUIBI,
Kak crenuduueckue UHruouropsl (ochoau-
JcTepas, SBISIIOTCA MOIIHBIMH PEryIsTOpaMu
MeTabonu3Ma HYKJIEOTHIOB M B ITOM IIIaHE
MPECTABIISAIOT MOTEHIIMAIBHBIN (papMaKoIOTH-
yeckuil uurepec [23, 24].

Craenyer OTIENbHO OCTAHOBUTBHCS Ha IPO-
BE/ICHHBIX 32 MOCJICHUE TOJIbl HCCIEOBAHUSIX
(J1aBOHOMIOB pa3lIUYHBIX BUIOB MBHI. Tak, B
2012 rony B.b. bpacnaBckum Oblna 3amiuiie-
Ha JUccepTalys Ha COMCKAaHUE yUeHOH cTere-
HU JOKTOpa (papMaleBTUYECKUX HAayK HA TEMY
«KomruiekcHoe papmakorHocTuieckoe v pusu-
KO-XMMHUYECKO€e HCCIIeIoBaHNEe (pIIaBOHOHMJIOB U
(eHUIMPOMAHOUAOB TPEACTaBUTENICH CeMeii-
cTBa MBOBBIX (Salicaceae)». B mannoit pabore
Oosibliee BHUMaHKUE OBUIO Y/IEIEHO M3YUEHHUIO
npencraButeneil poga Tomonb, a Takxke ObUI
U3y4YeH XMMUYECKHI COCTaB KOPHI JIByX BUJIOB
uBbl: S. viminalis L. u S. acutifolia Willd. B pe-
3ynbrare npu nomowu YO-, AMP-cnekrpocko-
IIUU ¥ MacCC-CIIEKTPOMETPHH, a TAKKEe XUMHYE-
CKHUX MpEeBpaLIeHUH ObLIN UACHTU(PHUIIMPOBAHBI
7 BemiecTB, OTHOCALIMXCS K (praBoHOMAAM, 5
— K ()eHWINPONAaHOUAM U 5 — K TIPOCTHIM (e-
Honam. [Ipuuém, u3 xopel S. acutifolia Willd.
BIICPBBIC BBIJCIICHbl HAPUHTEHUH, TPYHUH,
KaTeXHH, M30CAJIUIYPIIOJI, CUPUHIHH, TpUaH-
JpUH, CAJIMKOPTHH, TPEMYJIAIUH, alui-Ccalu-
renuH. B pesynbrare mnpoBenéHHbIX (apma-
KOJIOTMYECKUX MCCIEeIOBAHUI MOKA3aHO, 4YTO
pactenust pona Msa, coxmepkamue (raBoHO-
uabpl U (PeHWINPONAHOUABI, SBISAIOTCA Iep-
CHEKTUBHBIM HCTOYHUKOM aHTUMHUKPOOHBIX,
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caprea, have venotonic activity and are applied
in varicose veins, phlebitis, and hemorrhoid,
and in gynecology [22]. Flavonoids have sig-
nified anti-allergic effect, which is conditioned
by the damage of allergy mediators release.
They restore functions of cell membranes with
direct biochemical confunction, simultaneously
suppressing phosphodiesterase activity, which
promotes the accumulation of cAMP in a cell.
At that the most efficient inhibitors of phospho-
diesterase are flavones and flavonoles, which
are parts of the above mentioned Salix species.
Flavonoids, as specific inhibitors of phospho-
diesterases are powerful nucleotide metabolism
regulators and in this connection are of poten-
tial pharmacological interest [23, 24].

Recent investigations of flavonoids from
different Salix species are worth a special at-
tention. So, in 2012 V.B. Braslavskiy defended
his thesis of Doctor of Pharmaceutical Scienc-
es on Complex Pharmacognostic and Physical
and Chemical Investigation of Flavonoids and
Phenylpropanoids of Salicaceae Family. In
this paper the author pays more attention to the
study of representatives of Populus genus, and
chemical composition of two Salix species was
studied as well: S. viminalis L. and S. acutifolia
Willd. As the result, using UV, NMR spectros-
copy and mass spectrometria, as well as chem-
ical transformation, 7 substances were identi-
fied. They belonged to flavonoids, 5 substances
belonged to phenylpropanoids and 5 substances
belonged to simple phenols. For the first time
the following substances were isolated from a
bark of S. acutifolia Willd.: naringenin, prunin,
catechin, isosalipurpol, syringin, triandrin, sa-
likortin, tremulatsin, acyl saligenin. As the re-
sult of the pharmacological studies conducted,
they showed that Salix genus plants with fla-
vonoids and phenylpropanoids are prospective
source of antimicrobial, anti-inflammatory, and

adaptogenic medicinal drugs [25]. Besides, fla-
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MIPOTUBOBOCHAJIUTEIBHBIX U  aJalTOrCHHBIX
JeKapcTBEHHbIX cpencts [25]. Kpome Toro, Bbi-
nenennbie u3 S. acutifolia Willd. ¢rnaBonouIBI
NPYHHUH U IIUHAPO3U/ B 103€ 5 MIV/KT, IPOSIBUIIN
JTMYPETUUECKUIA U calmypeTudecKuil 3pQeKxTsl,
B OCHOBE KOTOPBIX JIEXKAT MEXaHU3Mbl COUETaH-
HOTO BIUSHHSI Ha KIIyOOUKOBYIO (PUIIBTpalnio
U KaHaJbLIEBBI TPAaHCIOPT MOHOB [26]. A.A.
Ilerpyk B 2012 r. ¢ nomombto Merona BOXKX
n3yumnia (pIaBOHOUHBIN COCTAB JINCTHEB HEKO-
TOPBIX BUJIOB MUBBI, IPOU3PACTAIOIIUX B a3MaT-
ckoit yactu Poccun. O6HapyXeHbl KBEPLETHH,
KeMrdepos, anureHuH, JIOTEOJUH W PYTHH,
IIPU 3TOM MPeoOIaaIoNIMMU SBISIOTCS KBEp-
netuH u jroreonud [20, 21, 27].

HccnenoBanus (haBOHOMIOB HEKOTOPBIX
BHJIOB UBHI IIpoBosiTca U B benapycu. B 2015
I. OMyOJIMKOBAaHA CTaThs 10 U3YyUYEHHIO 3aBUCH-
MOCTU cofepX aHus (PIaBOHOUJOB B JIUCThSIX
UBBI IIPYTOBUIHOM OT Pa3MEpOB U IMOJIOKECHUS
nmucta Ha mobere. Coxepxanue (HI1aBOHOHUIOB
B OTJEJIBHBIX JHUCThSIX BappupyeT or 1,2% no
11%, T. €. BecbMa 3HAUYUTEIBHO, B TO BpEMS KaK
CpeIHHE 3HAUEHHs B JIUCTHSIX C OJHOTO MOOe-
ra M3MEHSIOTCS CYIIECTBEHHO MEHbIIE — OT
4,08% no 5,76%. 3aBUCHMOCTb colepkKaHUs
(J1aBOHOMIOB OT MOJOXKEHUs JHCTa Ha Mo0e-
re 3epKaJlbHO MPOTHUBOIMOJIOKHA TOW, KOTOpas
Obula onucaHa Jyis JJIUHBI U Macchl JIUCTA, TO
€CTh CaMbl€ MEJIKUE JIMCThsl HAKATUIUBAIOT MaK-
CUMaJIbHOE KOJIMuecTBO (aBoHOUIOB [28].
OTO %€ rpylnIon aBTOpOB IIPOBEIEHO OIpeEIe-
JeHUe cojiepKaHus (IaBOHOMIOB B COLIBETH-
X, IUCThIX U Kope S. caprea. [lo pe3yasratam
HCCIIEI0BAHUM KOPY UBBI KO3bEH PEKOMEHIYIOT
B KayeCTBE IEPCIEKTUBHOIO JIEKAPCTBEHHOTO
PaCTUTENILHOTO CHIPBS, COAEPIKAIIETO TPOAHTO-
LUaHUIUHBI, KOTOpBIE, KAK U3BECTHO, O0YCIIOB-
JMBAIOT TMPOTHUBOBOCHAIUTENPHOE U AHTHUOK-
CUJAHTHOE JNeUcTBUE. JINCThA K€ U COLBETUs,
a B 0COOCHHOCTH MY’KCKHE, HAaKaIUIMBAIOIINE
3HAUUTENIbHbIE KOJIMYECTBA IPOU3BOIHBIX (ia-
BOHa U (DIaBOHONA, MOTYT OBITh HCTOYHUKOM
MOJTYyYEHHUSI JIEKAPCTBEHHBIX CPE/ICTB C KapAHO-
TOHUYECKHM U BEHOTOHU3UPYIOIIUM JEHCTBU-
em [22].

VBBl Tarxke SBISIOTCS TaHHIOHOCHBIMHU
pactenusimu. Kopa HEKOTOPBIX BUAOB MOMKET
comepxarb 10 20% nyOuipHBIX BemecTs [29].
Nzyuena npupona nyOomnbHbIX BemecTs (/IB),

vonoids prunin and cynaroside, isolated from S.
S. acutifolia Willd. at dose 5 mg/kg showed di-
uretic and saluretic effects, which are based on
the mechanisms of combined influence on glo-
merular filtration and canalicular ions transfer
[26]. In 2012 A.A. Petruk, using HPLC method
studied flavonoid composition of some species
of Salix, which grow in Asian Russia. She dis-
covered quercetin, kaempferol, apigenin, luteo-
lin, and rutin, with dominance of quercetin and
luteolin [20, 21, 27].

The investigations of flavonoids from some
Salix species have been carried out in Belarus.
In 2015 Belarus authors published the article
about the study for dependence of content of
flavonoids in Salix viminalis leaves on the size
and position of a leaf on a sprout. The content
of flavonoids in certain leaves hover from 1.2%
to 11%, i.e. it is rather significant, while aver-
age values in leaves of one sprout change sig-
nificantly less from 4.08% to 5.76%. The de-
pendence of the flavonoids on the leaf position
on a sprout is completely the opposite to the
dependence described for a length and weight
of a lead, it means that the smallest leaves accu-
mulate maximum quantity of flavonoids [28].
The same authors determined the content of fla-
vonoids in inflorescences, leaves, and bark of S.
caprea. As the results of the study, a bark of S.
caprea is recommended as prospective medic-
inal plant raw materials, which contain proan-
thocyanidins, providing anti-inflammatory and
antioxidant action. Leaves and inflorescences,
especially male, which accumulate significant
quantity of flavone and flavonoles derivatives,
can be the source for obtainment of medicinal
drugs with cardiotonic and venotonic action
[22].

Salix species also have tannins. A bark of
some species may contain up to 20% of tan-
nins [29]. Nature of tannins from different Sa-
lix species was studied; these were tannins of
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COZIEpIKAILUXCS B Pa3HbIX BUAaX UBbI — 3TO /B
[IAPOTAJUIOBOM U IUPOKATEXUHOBOU TIPYIIIIBL.
Omnpenenensbl BUIBI UBBI, COAEPXKAIIUE TOIBKO
JIB muporamioBoi rpymmbsl — 3710 S.triandra,
S.caprea, S.viminalis. Takue Bunsl kak S.alba,
S. purpurea, S.pentandra, S.fragilis comepxkar
TyOUIIbHBIE BEIIECTBA MUPOKATEXMHOBOW IPyII-
nbl [14]. Conepxanue [IB B kope HEKOTOPBIX
BHUJIOB UBBI MOXET JOCTHraTh Oonee 20%, npu
9TOM HauOOosblIass TaHUJAHOCTh OTMEYEHA Y
Kopbl — uBHI S.aurita L. [29]. M3BecTHO 0 psine
(dapmakonornyeckux cBorcTB JIB. Bsokymiee
neiictBue 0OYCIIOBIEHO CIOCOOHOCTBIO J1y-
OWJIbHBIX BEIIECTB CBSA3BIBATHCS C OEIKaMU,
00pa3yst KOMIUIEKCHI, YTO CIIOCOOCTBYET 3a-
KUBJICHUIO PaH, O’KOTOB U JICUCHUIO JHAPEH.
AHTHOKCUJIAaHTHOE  JIeHCTBHE OOYCIIOBIIEHO
MHTUOMPOBAHUEM aKTUBHBIX (POPM KUCIOpOA.
[IpoTuBOBOCTIAIUTENNBHOE JEHCTBUE TyOWIIb-
HBIX BEIIECTB OCYILECTBISAETCS 3a CUeT He-
CKOJIBKMX MEXaHHU3MOB (MHTHOMpOBAHUE INPO-
W3BOJICTBA M HAKOIUIEHUS MPOCTArJIaHAMHOB,
BOCHAJIUTENBHBIX MapKepoOB, OKCHIA a30Ta B
Makpodcarax [30].

B paborax A.A. Ilerpyk, omyOIMKOBaHHBIX
¢ 2009 r., u3ydeHo cozepkaHue 1yOnuIbHbIX Be-
IIECTB B JINCTHSIX HEKOTOPBIX MPEACTaBUTEICH
pona Salix (Salicaceae), mpouspacTaromux B
asuarckoit yactu Poccun. IIpoBenennoe orpe-
nenenue conepxkanus [IB mepmanranatrome-
TPUYECKUM METOJIOM I0Ka3aslo, YTO HauOOIIb-
mee KojaudecTBo JIB HaxoauTcs B JUCTHAX S.
phylicifolia (7,1%), comepxxanue JIB Oonee
5% oOHapykeHO emie B Tpex BUAAX HBBI: S.
gracilistyla, S. pentandra, S. pyrolifolia [31].
OTUM e aBTOPOM OIIpejesieHa CEe30HHast IH-
HaMHKa HAKOIUIEHUS JyOMJIbHBIX BEIIECTB Ha
pUMepe BUAOB MBBI, UHTPOIYLIMPOBAHHBIX B
Hentpansnom Cubupckom 0OTaHUYECKOM CaTy
CO PAH. B o6pa3suax JucTbeB BCeX U3YUSHHBIX
oco0eii conepkanue JIB okazanock BeIlIe, 4eM
B COLIBETUSX (B IUCTBAX — OT 3,3 110 7,1%, B co-
usetusix —ot 0,8 10 1,2%). Haubomnwiiee conep-
»kaHue /IB B TUCThSIX OTMEUEHO B IEPUO/T HAYA-
Ja pOCTa JIMCTOBBIX IJIACTUHOK WJIM B IIEPUOI,
KOTJ]a OHM JTOCTUTAIOT CBOETO MAaKCHMAJIbHOTO
pasmepa [27]. A.A. IleTpyk npoBeAEHO TaKxke
UCCIICIOBAaHUE CE30HHOW JMHAMUKU H3MEHe-
HUS colepkaHus (IaBOHOUIOB M AYOMIIbHBIX
BEIIECTB B JIUCThIX U couBerusx S. alba. Ono
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pyrogallic and pyrocatechin groups. Salix spe-
cies with tannins of only pyrogallic group were
determined: S.triandra, S.caprea, S.viminalis.
Species like S.alba, S. purpurea, S.pentandra, S.
fragilis contatin tannins of pyrocatechin group
[14]. The content of tannins in some Salix spe-
cies may reach 20%, and bark of S.aurita L. had
the highest quantity of tannins [29]. Some phar-
macological properties of tannins are known.
Astringent action is conditioned by the capabil-
ity of tannins to connect with proteins, creat-
ing complexes, which conduces the wound and
burn healing processes, diarrhea treatment. An-
tioxidant action is conditioned by the inhibition
of active forms of oxygen. Anti-inflammation
action of tannins was implemented with several
mechanisms (inhibition of the production and
accumulation of prostaglandins, inflammation
markers, nitrogen oxide in microphages [30].
A.A. Petruk in her papers, published in
2009, studied tannins of some Salix species
(Salicaceae), which grow in Asian Russia. The
study for tannins content using permanganato-
metric method showed that leaves of S. phylici-
folia have the bigger amount of tannins (7.1%),
three Salix species had more than 5% of tan-
nins: S. gracilistyla, S. pentandra, S.pyrolifolia
[31]. The same author determined a seasonal
dynamics of tannins accumulation on the ex-
ample of Salix species, introduced in Central
Siberian Botanic Garden. The leaves samples
of all studied species the amount of tannins
were higher than in inflorescences (in leaves
from 3.3 to 7.1%, and from 0.8 to 1.2% in in-
florescences). The higher amount of tannins in
leaves was observed in the period of growth of
laminas, or in period of their maximum size
[27]. A.A. Petruk also carried out the study for
a seasonal dynamics of flavonoid and tannin
content in leaves and inflorescences of S. alba.
It showed that leaves of the studied plants had

the biggest amount of flavonoids and tannins,
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M0Ka3ayio, 4To HauboJjblee KOJIMYECTBO (a-
BOHOH/IOB U 1yOMJIbHBIX BEIIECTB HAXOAUTCS B
JHMCTBSAX M3YYEHHBIX PACTCHUH, Cpelu HUX MO
cymMme (rnaBoHOMAOB BhIAEsieTcs S. albavar.
vitellina — 4.60%, mo comepkaHUIO TyOWIIb-
HbIX BemecTB — S. alba x S. blanda — 4.57%.
MaxkcuMyMmsbl cojiepkaHus (pIaBOHOUIOB U J1y-
OUJIBHBIX BEIIECTB B COLBETHUAX MNPHUXOAATCS
Ha TepUOJ MOJIHOTO LBETCHUS, B JUCThAX — B
NEPUOJ UX aKTMBHOTO POCTa, a TAKXKE B KOH-
1I€ BEreTalMOHHOIO MEepHoJia, Mepea HadaaioM
aucronazna. Ot1o BpeMs A.A. Ilerpyk cuuraer
ONTUMAJIBHBIM JUIsI cOopa cbipbi. Hanbonb-
1iee KOJIM4ecTBO (DIIaBOHOUAOB M AyOUIIBHBIX
BEIIECTB COAEPIKUTCS B OOOEIOJIBIX COLBETH-
X MO0 CPaBHEHHUIO C JKCHCKUMH M MY>KCKHMHU.
[Tonmy4yeHnHble pe3yabTaThl NPUBOIAT aBTOPA K
BBIBOAY O HEBO3MOXKHOCTU IPHUMEHEHHs Ta-
KOTO TIOKa3aTelsl, Kak KOJMYEeCTBEHHOE COfIep-
KaHHUE yKa3aHHbBIX (DEHOJBHBIX COCIMHEHUN B
KaueCTBE XeMOTAaKCOHOMUYECKOTO MapKepa JJist
poxa Salix BciencTBUE IIUPOKOTO TUara3oHa
ux u3meHunBoctu [20].

Tak>ke U3BECTHO, UTO B HEKOTOPBIX M3y4EH-
HBIX BHJIaX MBBI cojepkarcs (peHomkapOoHO-
BbI€ KHCIIOTBI, TAKME KaK CAJMLUIOBAs, XJIO-
pOreHOBast, M-TUIPOKCUKOpUYHAs, KogeiHas
u QepynoBas kuciotsl [4, 14, 32]. Canuuio-
Basi KMCJIOTa B CBOOOTHOM BHJIE COACPIKUTCS B
S.laponum, S.purpurea, S.planifolia u S. alba
[33]. CanunuiaoBasi KUCJIOTA U €€ MPOU3BOAHBIC
M3BECTHBI KaK MPOTHBOBOCIHAIMTENbHBIC, XKa-
POIIOHIKAIOIIUE U 0OJECYTONSIONINE CPECTBA
[3, 6].MHuorue ¢eHoIKapOOHOBBIE KUCIOTHI
3G PEKTUBHO HEHUTPATU3YIOT CBOOOIHbBIC PAIH-
KaJjbl, OKa3bIBass aHTHOKCHJIAHTHOE JEUCTBHE.
[Ipou3BogHbIE THUAPOKCUKOPUYHBIX  KHCIIOT
MIPOSIBIISIFOT YKE€TUYETOHHBIM U TPOTHUBOBOCTIAIIH-
TEJIbHBINA 3P PEKT, a TaKKe PYHIUCTATUIECKYIO
aKTUBHOCTh. XJIOPOT'€HOBAsI KMCIOTa 00JIaAaeT
SAPKO BBIPAKEHHOH (PU3MONIOTHYECKO aKTHB-
HOCTBIO U SIBIISICTCSI MPHUPOAHBIM AHTHOKCH-
nantoM. ConepKHUTCs XJIOPOTEHOBAsi KUCIIOTA
B IUCTHAX S. purpurea, S. elbursensis, S. trian-
dra u S. alba [4, 14, 32]. ®epynoBas kuciaora
OKa3bIBaeT MPOTHUBOBOCHAIUTEIBHOE, aHTUAI-
JeprudecKoe, MPOTHBOOITYXOJIEBOE, AHTHTOK-
CHUYECKOEe, TIeNaToNpOTEeKTOPHOE, aHTHOaKTe-
pHUasbHOE, MPOTUBOBUPYCHOE U JIPYTUE BHJIBI
¢dapmakonornyeckoro aercteus [34]. Ee 006-

among them S. albavar. vitellina stood out by
the amount of flavonoids — 4.60%, and S. alba
x S. blanda by the content of tannins — 4.57%.
Maximums of flavonoids and tannins content in
inflorescences is observed in full bloom peri-
od, and in leaves it is observed in a period of
their active growth, and at the end of vegeta-
tion period, before the leaf shedding. This time
is considered by A.A. Petruk to be an optimal
period for raw materials gathering. Digeneous
inflorescences have the biggest amount of fla-
vonoids and tannins comparing with male and
female inflorescences. The results obtained
made an author to prove the impossibility of an
index of quantitative content of phenolic com-
pounds mentioned, as chemotaxonomic marker
for Salix genus, because of the broad spectrum
of their changeability [20].

Some studied Salix species are also known
to have phenolcarbonic acids, such as salicyl-
ic, chlorogenic, p-hydroxycinnamic, caffe-
ic, and ferulic acids [4, 14, 32]. Free salicylic
acid is encountered in S.laponum, S.purpurea,
S.planifolia u S. alba [33]. Salicylic acid and
its derivatives are known as anti-inflammatory,
febrifuge, and anesthetic agents [3,6]. Many
phenolcarbonic acids are efficiently neutralize
free radicals implementing antioxidant action.
The derivatives of hydroxycinnamic acids im-
plement biligenic and anti-inflammatory effect,
as well as fungistatic activity. Chlorogenic acid
possesses a signified physiological activity and
is a natural antioxidant. Chlorogenic acid is
found in leaves of S. purpurea, S. elbursensis,
S. triandra u S.alba [4, 14, 32]. Ferulic acid im-
plements anti-inflammatory, anti-allergic, anti-
tumor, antitoxic, hepatoprotectory, antibacteri-
al, anti-virus and other pharmacological effects
[34]. It was discovered in S.alba, which grows
in the North Caucasus [2, 14]. Caffeic and fe-
rulic acids were revealed to have anti-hypoxic

action, implement protective action for cardiac
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Hapyxxwiu B S.alba, npouspacraromeii Ha Ce-
BepHoM KaBkasze [2, 14]. Takxe BBISIBICHO, YTO
koelinas u QepynoBas KuCIOTH 0OIATAIOT
AQHTUTHIIOKCHYECKUM JICHCTBUEM, OKa3bIBAIOT
3alIUTHOE JCUCTBUE Ha CEPACYHYIO MBIIIILY
IpPU MOJEIMPOBAHUM JIETAJIBHBIX TaXUAPUT-
MUM, YBETUUUBAIOT MPOIOJKUTEIBHOCTD KH3-
HU SKCIIEPUMEHTAJIBHBIX JKUBOTHBIX, a TaKXKe
JIOCTOBEPHO YBEIUYMBAIOT YPOBEHb MO3TOBOTO
KpPOBOTOKa IpPHU KypCOBOM NPUMEHEHUH, NpU
3TOM CYLIECTBEHHO HE BIMSIOT Ha MOKa3aTesu
cucreMHol remomuHaMmuku. Kodeiinas u de-
PYJIOBast KUCJIOTHI OKa3bIBAIOT KapIUOIPOTEK-
tuBHOe neiictBue [34, 35]. Kodeitnas kucmo-
Ta oOHapyxeHa B kope S. alba, S. elbursensis
u S.purpurea, npouspacraronmx Ha CeBepHOM
Kagkaze [14]. M3BecTHO, YTO B JUCThHAX HEKO-
TOPBIX W3yYEHHBIX BHUJOB HUB, IPOHU3PACTAIO-
mmx B OUHISHINYU, NPUCYTCTBYIOT XJIOpOTeE-
HOBasl U MI-FMIPOKCUKOPUYHAs KUCIIOTHI [4, 32].

HexoTopble BUIbI MBBI, HATIpUMeEp, S.caprea,
coziepkaT acKopOMHOBYIO KUCIOTY. JlaHHOE CO-
€IMHEHHE SBIJIETCS MOILHBIM AHTUOKCHUIAH-
TOM, a TaK)Ke HEOOXOAMMO /17151 BOCCTAHOBJICHHUS
JPYTUX aHTHOKCHIAHTOB, TaKUX KaK TOKOde-
POJIBI U KAPOTHHOMIBI. ACKOPOMHOBASI KUCIOTA
CIOCOOCTBYET (OPMHUPOBAHUIO COCTUHUTEIIb-
HOW TKaHHW B OpraHU3ME YeJIOBEKa, MPOSBISIET
(epMEeHTaTUBHYIO AKTUBHOCTb, CIIOCOOCTBYET
BCAChIBAaHUIO Kejie3a B OpraHu3Me, oOnagaer
AQHTUCKIIEPOTUYECKUM JeiicTBUEM [3].

VYIneBonsl — 3TO MPUPOIHBIE COCAMHEHHS,
IIMPOKO PACHPOCTPAHCHHBIE B PACTUTEIHHOM
mupe. Ilonmucaxapunel obnagaror psgoMm dap-
MAaKOJIOTMYECKUX CBOMCTB: B TOM YHCIIC OKa3bl-
BAlOT BBIPAXKEHHOE IPOTUBOBOCHAIUTEIBHOE,
PaHO3KUBIAIONIEE, AHTHOKCHJAHTHOE BO3-
JICUCTBHUE, AKTUBUPYIOT (YHKIMHM WMMYHHOU
cuctemsl [36]. UccnenoBanusiMu noiucaxapu-
JIOB B KOpE MBBI O€Nol 3aHMMAINCh HEMEIKHE
yUYCHbIC, UMU BBIJICJICHB M3 TeMUIEIUIION03bI
KOpPBI MBBI O€JI0i KCHJIaH U TtokoMaHHaH. [1ek-
THHOBBIE BEILIECTBA KOPBI UBBI OEJION COCTOAT U3
raJakTypOHOBOW KHCIIOTHI, apaOUHO3bI 1 apalu-
HorasnakraHa. B UexocinoBakuu yuensle S. Ka-
racsonyi 1 M.Pasteka 3aHumanuchy u3yueHueM
CTPYKTYPHBIX (pOpMyJT HEHTpaJIbHBIX HOJIMCaXa-
PHIIOB, coaeprKaluxcs B uBe 6enoit. imu onpe-
JIeJIeHa CTPYKTypa IIIIOKOMAaHHAHA, COCTOSIIAs
u3 B-D-rimoko3bl U B-D-manno3b1 [37].
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muscle while modelling lethal tachy-arrhyth-
mia, increase lifetime of experimental animals,
and significantly increase a level of cerebral
blood flow with course application, without sig-
nificant influence on the indexes of systematic
hemodynamics. Caffeic acid and ferulic acid
implement cardio-protective action [34, 35].
Caffeic acid is found in S. alba, S. elbursensis u
S.purpurea, which grow in the North Caucasus
[14]. The leaves of some Salix species growing
in Finland are known to have chlorogenic and
p-hydroxycinnamic acids [4, 32].

Some Salix species, for example S.caprea
contain ascorbic acid. This compounds is a
powerful antioxidant, and is also necessary for
restoration of other antioxidants like tocoph-
erols and carotinoids. Ascorbic acid conduces
the formation of connective tissue in human’s
organism, exhibits fermentative activity, con-
duces iron adsorption, and has an antisclerotic
action [3].

Carbohydrates
widespread in vegetable kingdom. Polysaccha-

are natural compounds,
rides possess a whole range of pharmacological
properties; including a signified anti-inflamma-
tory, wound healing, antioxidant action, activate
functions of immune system [36]. German sci-
entists were occupied with studies for polysac-
charides in cortex of Salix alba. They isolated
xylan and glucomannan from the hemicellulose
of Salix alba cortex. Pectin substances of the
Salix alba cortex consist of galacturonic acid,
arabinose, and arabinogalactan. In Czechoslo-
vakia scientists S. Karacsonyi and M.Pasteka
were occupied with investigations for structural
forms of neutral polysaccharides from the Salix
alba. They determined the structure of gluco-
mannan, which consisted of B-D-glycose and
B-D-mannose [37].

Biologically active substances like essential
oils, lipids, resinous substances, ferments were

revealed in Salix [3]. Amino acid composition
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B uBe BBISBICHBI U Takhe OMOIOTHYECKH
AKTUBHBIC BEIIECTBA, KaK d(pUpHBIC Macia, JIH-
MUJBl ¥ CMOJIUCTBIC BelecTBa, (hepMeHTHI [3].
N3ydyeH aMHHOKHMCIIOTHBIA COCTaB JIUCTHEB
S.acutifolia, S.caprea, S. alba [38].

W3BecTHO, YTO XUMUYECKUE AIIEMEHTHI SIB-
JSIOTCS. BaXXHEUIIMMU KaTadu3aTopaMu pas-
JUYHBIX OMOXMMHYECKHX MPOIECCOB, 0OMEHa
BEIIECTB, UTPAIOT 3HAYUTEIHHYIO POJIb B aJarl-
TalMy OpraHu3Ma B HOPME U nartoioruu. [39].
bbl1 n3y4eH 21eMEHTHBIN COCTaB KOPBI UBBI I151-
TUTBIYUHKOBON. OOHApY)KEHBI TaKUE Ba)KHBIC
MHUKpPO- ¥ MAaKpOAJIEMEHTHI KaK a3oT, ¢ocdop,
KaJIbLIMM, Maruui, HaTpuil u kanuii [40].

[IpuBeneHHbIC BBINIE TaHHBIE OTHOCATCS
MIPEUMYIIECTBEHHO K KOpE Pa3lUYHBIX BHJIOB
UBBI, peXe K JHUCThIM. B TO ke BpeMs 3a mo-
CJIEZIHAE TONbl TPOBEACH DPSAJ HCCICAOBAHMIA,
MOJTBEPKIAIOINX TEPCIEKTUBHOCTh HCIIOJb-
30BaHUsl B KAa4E€CTBE JICKAPCTBEHHOTO PACTH-
TEJBHOTO CHIPbS TTOOETOB UBHI (OOIMCTBEHHBIX
BetBelt). Tak, O.0. Xuresoit (2012 r.) uzyuen
XAMHYECKHH COCTaB MOOETOB MBEI O€JIOH, II0-
Ka3aHo Hanmuume Ooraroro komruiekca BAB
(YCTaHOBIIEHO BBICOKOE CO/IEp)KAaHHUE J1yOuIIb-
HBIX BEIIECTB KOHJCHCHUPOBAHHOW TPYyIIIbI
(omUranmoKaTexwHa, KaTeXWHa, OSIHUKATEXU-
Ha, dMIMKAaTeXWHTaJlIaTa, KaTeXuHrajuiara) — B
cymMme ot 3,5 10 9,0% B pa3nuuHble EPUOIbI
3aroToBKH; (pIABOHOUOB (pPyTHHA, KBEPIIETH-
Ha ¥ 2 HEUJACHTU(HUIIMPOBAHHBIX BEIIECTB) B
cymme 0,5-1,5% B mepecuere Ha pyTuH; (e-
HOJIOKHUCTOT ((hepysoBOM, CaIUIMIOBOH, KO-
puuHoi) B konuuectBe 0,8% B mepecuere Ha
KHCIIOTY (DepylIOBYI0; TPHUTEPIEHOBBIX Camo-
uuHoB (0,53%); comepaHHe calUIMHA CO-
craswio 0,05-0,19%.). dapmakonoruyeckue
WCCIICIOBAHMS TIOKA3aM BBIPAKCHHYIO AHTH-
IKCCYIaTUBHYIO U aHTUIPOIU(EPATUBHYIO aK-
TUBHOCTB OTBapa M0OETOB UBBI OEOi, CpaBHU-
MYIO C KUCJIOTOM areTwicaiuuuioBoil [2]. B
JAJIbHEUIIIEM M3YyYaliCd XUMUYECKUI COCTaB U
(apmakonornyeckast akTUBHOCTb 110OETOB UBBI
nypnypHo#l [41] u UBBI TPEXTHIYMHKOBOU [42,
43, 44]. Pe3ynbraThl ’TUX UCCIEIOBAHUN TAKKE
MOJTBEPIMIIH TIEPCIIEKTUBHOCTh U3yUEHUS TI0-
0EroB MBBI KaK JIEKAPCTBEHHOTO PACTUTEIHHOTO
CBIPBS, 00TaAONIEr0 MPOTUBOBOCIAIUTEIb-
HOW aKTUBHOCTBIO.

C 2013-2014 rr. B YKkpauHe TakKe Ha4aTbl

of leaves of S.acutifolia, S.caprea, S. alba was
studied as well [38].

Chemical elements are known to be the
most important catalyzers of various biochem-
ical processes, metabolism, play a significant
role in adaptation of organism in its normal and
pathological state [39]. Elemental composition
of Salix pentandra cortex was studied. As the
result, important micro- and macro-elements
like nitrogen, phosphorus, calcium, magne-
sium, sodium, potassium were discovered [40].

The date mentioned above concerns primar-
ily the Cortex of different Salix species, rarely
of leaves. At the same time, the whole range of
researches has been carried out lately to prove
the prospects of Salix sprouts use as medicinal
plant raw materials. So, O.0. Khiteva (2012)
studied chemical composition of Salix alba
sprouts, and showed a rich BAS complex (high
content of condensed tannins was established
(epigallocatechin, catechin, epicatechin, epi-
catechingallate, catechingallate) in total from
3.5 to 9.0% in different periods of gathering;
flavonoids (rutin, quercetin, and 2 unidentified
substances) in total 0.5-1.5% in terms of rutin;
phenolic acids (ferulic, salicylic, cinnamic)
amounted to 0.8% in terms of ferulic acid; tri-
terpene saponins (0.53%). The salicin content
amounted to 0.05-0.19%)). Pharmacological
investigations showed a signified antiexuda-
tive and antiproliferative activity of Salix alba
sprouts decoction, compared with acetylsali-
cylic acid [2]. Chemical composition and phar-
macological activity of Salix purpurea [41] and
Salix triandra sprouts were studied further [42,
43, 44]. The results of these studies also proved
the prospects of Salix sprouts as plant raw ma-
terials with anti-inflammatory activity.

Since 2013-2014 the investigations for Salix
sprouts have been carried out in Ukraine. The
comparative analysis of phenolic compounds of

sprouts of S. caprea, S. purpurea, S. viminalis
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uccienoBanus moderoB uBbl. llpoBeneH cpas-
HUTENbHBIA aHamu3 (DEHONBHBIX COCTUHEHUN
noberoB S. caprea, S. purpurea, S. viminalis
¢doper Ykpannbl. C nmoMomsio Metona BOXX
ObUT BBISBIEH JIOCTaTOYHO BBICOKUH YPOBEHb
HaKOIJICHUS! OMOJIOTMYECKH aKTHBHBIX BEILIECTB
¢denonpHON mpuponsl. B moberax wuccriemye-
MBIX BUJIOB OOHApYKEHO BBICOKOE COJCpPIKaHHE
KaTeXxuHa, SIHKATEeXMHA, XJIOPOTeHOBOH KHC-
JOTBI, HEKOTOPbIX (raaBoHOMIOB. OcoOeHHO
BBICOKOE cofiepykaHue (pIaBOHOUIOB CJEIyeT
OTMeTUTh B noderax S. Purpurea, oOHapyKeHbI
HECKOJIBKO ITPOM3BOIHBIX HAPUHICHUHA, JIFOTEO-
JIUH-6-C-IIIMKO3K], U30CaIMITypIIO3U, JIIOTEO-
JIMH-7-IJIMKO3U . DTO TO3BOJIMIIO aBTOpPaM Clie-
J1aTh BBIBOJBI O TIEPCIIEKTUBHOCTH JAJIbHEHILIETO
W3y4YeHHsI TOOETOB JAHHBIX BHJIOB UBHI [45].

Kpome Toro uccnenoBaH aMUHOKHCIOTHBIN
cocraB noberos S. alba, S.triandra, S.viminalis,
S. purpurea. S. fragilis. B mo6erax oOHapyxeHO
6osiee 20 aMMHOKHCIIOT, U3 KOTOPBIX 9 He3ame-
HHUMBIE. Pe3ynbrarsl HCCIIEI0BAHUN aMUHOKHC-
JIOTHOTO COCTaBa CBUJIETEILCTBYIOT O MIEPCIEK-
TUBHOCTH HCIIOJIb30BaHUS TOOETOB N3yUYEHHBIX
BUIOB UBHI [46, 47].

Taxoke rpyInmoi yKpauHCKUX aBTOPOB OIly-
OJMKOBaHbI PE3YJAbTAaThl SJIEMEHTHOTO aHa-
nu3a moberoB S. caprea. [IpeoGnanarommmu
MakpodiemMeHTamu okazanuch (mr/100 r) ka-
it (1120), xanpuwmii (895) u kpemuuii (450).
Cpenu MukposnemenToB (Mr/100 r): docdop
(195), xene3o (56) u amomunuii (28) [48].

Hcnonb3oBanue 1o0OEroB HBHI MpUBIIE-
KaTeIbHO C JKOHOMHYECKOW TOYKM 3pEeHHUs,
MIOCKOJIBKY TO3BOJISIET B 3HAYMTEIBHOM Mepe
pacmpuTh chipbeByt0 0a3y. Kpome Ttoro
YMEHBIIIAETCS HAHOCUMBIM PAaCTEeHHUIO IpHU 3a-
TOTOBKE BpEJI [0 CPABHEHUIO C TPAJAULIMOHHBIM
ceIppeM (Kopoit) [49]. BaxxHo orMeTuTh 60JIb-
1I0€ KOJMYECTBO OTEUECTBEHHBIX BHUJIOB HBBHI,
KOTOpbIE TPUHAAIECKAT K JOMHHUPYIOIIUM
naHamadTHBIM BUAAM B MECTax MOBBILIICHHO-
ro yBIIQXXHEHUS, 0COOEHHO MO OeperaMm BOJIO-
€MOB M B PEUHBIX JIOJMHAX, & TAKXKE YCIEUIHO
KyJBTUBUPYIOTCS, B TOM YHUCIIC B IPOMBIIIICH-
HeIX MacmrTabax. Ilpu 3TOM OTIMUMTENBHON
0COOEHHOCTBIO pacTeHHi pona VBa siBisercs
CHOCOOHOCTh K OBICTPOMY POCTY, 3aCEJIECHHUIO
cyoctpara u pasmaoxenuto [50]. Bee 310 00-
YCIIaBJIMBACT TEOPETUUYECKYI0 BO3MOXKHOCTH
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of Ukrainian flora was done. Rather high level
of accumulation of fenolic nature biologically
active substances was revealed using HPLC
method. The sprouts of the species under study
showed a high level of catechin, epicatechin,
chlorogenic acid, some flavonoids. Sprouts of
S.purpurea had especially high content of flavo-
noids; also some derivatives of naringenin were
revealed, as well as luteolin-6-C-glycoside,
This
allowed authors to make conclusions about

isosalipurposide, luteolin-7-glycoside.
the prospects of further investigations of the
sprouts of these Salix species [45].

Apart from this, amino acid composition
of S.alba, S.triandra, S.viminalis, S.purpurea.
S.fragilis was investigated. The sprouts were
discovered to have more than 20 amino acids, 9
of which were essential. The results of the stud-
ies for amino acid composition give evidence
about the prospects of implementation of stud-
ied Salix species [46, 47].

A group of Ukrainian authors published
the results of elemental analysis of S.caprea
sprouts. Potassium (1120), calcium (895), and
silicium (450) were dominant macroelemens
(mg/100g). And phosphorus (195), iron (56)
and aluminum (28) were dominant microele-
ments (mg/100g) [48].

The use of Salix sprouts is economically at-
tractive, because it allows a significant broaden-
ing of raw material base. Besides, the harmful
effect for a plant while raw materials gathering
is getting less, in comparison with traditional
raw materials (cortex) [49]. Big amount of Rus-
sian Salix species are worth noting, because of
their belonging to dominating landscape types
in high humidity areas, especially along the res-
ervoirs banks and river valleys, and also their
successful cultivation in industry. One of the
distinguishing features of Salix genus is their
capability to fast growth, substrate coloniza-

tion, and reproduction [50]. All this conditions
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MacIITaOHBIX 3arOTOBOK CBHIPbSl MBI B HAIIeH
CTpaHe AJIs IPOU3BO/ICTBA OTEUYECTBEHHBIX JIE-
KapCTBEHHBIX MTPETapaToB.

BriBoabI

B macTosmmii MOMEHT H3BECTHO, UYTO OC-
HOBHBIMU JIEHCTBYIOLIMMHU BELIECTBAMHU H3Y-
YEHHBIX BUJIOB UBBI SIBISIOTCS (DEHOIOTIHKO-
3ubl, (HIIAaBOHOU/BI, TyOWJIbHBIE BELIECTBA U
¢denonokucnorsl. Kaxnas u3 3Tux rpynm coe-
JTMHEHUH MPOSIBIISIET ONpPEIEICHHBINA (apMaKo-
noruyeckuit 3 dekr.

borareiii XuMHUUYECKHII COCTaB XapaKTepeH
HE TOJIBKO JJISi KOPbI UBBI (TPAJUIIMOHHO MPH-
MEHSIEMOE CBhIPbE), HO U UISl JIUCTHEB, COLIBE-
THH, TOOETOB.

B nocnennue roasl akTUBHO BEAYTCS UCCIIE-
JIOBaHUS TIOOETOB UBBI HE TOJIBKO 32 PYOEIKOM,
HO U B Poccun u B Ykpaune. Mcnons3zoBanue
JAHHOTO CBIpbsl MPUBJIEKATEIbHO C HKOHOMHU-
YECKOW TOUKM 3PEHMsI, MOCKOJIbKY I103BOJISIET
B 3HAYUTEJIBHOM Mepe PACLIMPUTH ChIPHEBYIO
6a3y. Kpome TOro ymeHnspIaeTcsi HaHOCHUMBIN
PacTEHMIO IIPU 3arOTOBKE BPEJ 110 CPABHEHUIO
C TPaJIUIIMOHHBIM CBIPbEM (KOPOii).

Bonb1ioe pasHooOpasue BUIOB UBBI, TPOU3-
pacTarolmx Ha TeppuTopun Poccuu, 1 BO3MOX-
HOCTb UX KYJIBTUBHPOBAHUS B IPOMBIIIICHHBIX
MacmTabax o0yciIaBIUBalOT HEOOXOIUMOCTh
JAJIBHEHUIIIETO BCECTOPOHHEIO MCCIIEA0BaHUS
XMMHUYECKOTO COCTaBa M (papMaKoIOTrHUeCKOn
AKTUBHOCTH KaK XOpOILLIO, TaK U MaJI0 U3y4EH-
HBIX BUJIOB MB, IPOU3PACTAIONIUX B PA3IINYHBIX
pEruoHax Haleu CTPaHBbl.
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among six northern willow species / T. Ny-

a theoretic possibility of a large scale gathering
of Salix raw materials in our country to produce
Russian medicinal drugs.

Conclusions

Currently we know that phenolic glyco-
sides, flavonoids, tannins, and phenolic acids
are principal active substances of the studied
Salix species. Each of these compound groups
exhibits its certain pharmacological effect.

Rich chemical composition is characteristic
not only for a cortex of Salix (traditionally used
raw materials) but also for leaves, inflorescenc-
es, and sprouts.

Recent years, active investigations for Salix
sprouts have been carried out not only abroad,
but in Russia and Ukraine as well. The use of
these raw materials is economically attractive,
because it allows significant broadening of
raw materials base. And the harmful effect for
a plant while gathering is less comparing with
traditional raw materials (cortex).

A great diversity of Salix species, which
grow in Russia, and possibility of their indus-
trial scale cultivation conduces the necessity for
further comprehensive investigations for chem-
ical composition and pharmacological activity
of well-studied and understudied Salix species,

which grow in different regions of Russia.
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DETERMINATION OF ANTIMICROBIAL ACTIVITY OF EXTRACTS
OF CALENDULA OFFICINALIS FLOWERS

PV, Afanasyeva, A.V. Kurkina, V.A. Kurkin, A.V. Lyamin, A.V. Zhestkov

Samara State Medical University, Samara
E-mail: appolinarija03@mail.ru

Kanenmyna nexapcrtBennass (Calendula
officinalis L.) sBnsieTcs omHMM W3 HambOojee
MOMYJIAPHBIX OPUIIMHAIBHBIX pacTeHuil B Poc-
cuiickoit Deaepannn U B 3apyOeKHBIX CTPaHAX.
[IInpoknii CHEKTp NMPUMEHEHUs JAHHOTO pac-
TEHUS OOYCJIOBIIMBAIOT KapOTHHOWBI, (IaBO-
HOM/IbI U CAallOHUHBI, BHOCS BKJIAJl B CyMMapHOe
TEpareBTUUYECKOE IEHCTBUE ChIPbS, U PUTOIPE-
MapaToB HOIOTKOB.

B mactosmelr pabore oOcCyxmaroTcs pe-
3yJbTaThl CPABHUTEIBHOIO HCCIIEOBAHUS aH-
TUMUKPOOHOM aKTMBHOCTU BOJHOTO U CIHp-
TO-BOJIHBIX M3BJICUEHUN U3 LIBETKOB HOTOTKOB.
Onpenenenre MUHUMAIbHONW HMHTHOUpYIOLIEH
koHuentpauun (MUK) mpoBonunu ¢ momo-
IIBI0 METO/IAa JBOMHBIX CEPUIHBIX PA3BEACHUN
B OynboHe. B kauecTBe TE€CTOBBIX KYNIBTYp HC-
MOJIb30BAJIM  CJIEAYIOIINE MUKPOOPTaHU3MBbI:
Bacillus cereus, Candida albicans, Escherichia
coli, Pseudomonas aeruginosa, Staphylococcus
aureus. VlccnenoBanue mokasajio, 4To Hanbo-
Jee IIUPOKUM CIEKTPOM aHTUOAKTepuaIbHOU
AKTUBHOCTH OO0JIaJ]aeT HACTOM IIBETKOB HOT'OT-
koB. B orHomenuun Pseudomonas aeruginosa
Haubosee AaKTUBHBIM IpEnapaTtoM sBIsSETCS
Hacroiika (1:10) va 70% cnupre, B OTHOLIICHUHN
Escherichia coli enuHCTBEHHBIM IpENapaToM,
MPOSIBUBILIUM AHTUMHUKPOOHYIO AaKTHBHOCTb,
SBJISIETCS HACTOM LIBETKOB KaJIGHIYNbI, B OT-
HommeHun Bacillus cereus HauOONBIIYIO aK-
TUBHOCTH MPOSBUIIN HACTOMKA LIBETKOB HOTOT-
koB (1:5) Ha 70% coupTe U KUIKUN IKCTPAKT

60

Pot marigold (Calendula officinalis L.) is
one of the most popular medicinal plants in the
Russian Federation and abroad. The wide range
of pharmacological activity of this medicinal
plant is determined by carotenoids, flavonoids,
saponins. These biologically active substances
give total therapeutic effect of flowers of Ca-
lendula officinalis and medicines on base of pot
marigold.

This paper discusses the results of com-
parative investigations for a determination of
antimicrobial activity of aqueous and aque-
ous-alcoholic extracts from pot marigold flow-
ers. Detection of the minimum inhibitory con-
centration (MIC) was carried out by using the
method of double serial dilutions in broth. The
following microorganisms were used as test
cultures: Bacillus cereus, Candida albicans,
Escherichia coli, Pseudomonas aeruginosa and
Staphylococcus aureus. The study showed that
the widest spectrum of antibacterial activity has
water extract of pot marigold flowers. As for
Pseudomonas aeruginosa the most active med-
icine is tincture (1:10) with 70% alcohol. As for
Escherichia coli the only phytopharmaceuti-
cal — water extract of marigold flowers, reveals
antimicrobial activity. Against Bacillus cereus
the most effective properties was indicated for
tincture (1:5) with 70% ethanol and the liquid
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(1:2) ma 70% cnupre, B otHOmeHnn Candida
albicans HanOOMBIIYI0 aKTUBHOCTH IPOSBUIIA
Hactorika (1:10) na 70% crnmpre.

KiroueBble c10Ba: KajeH yJla JIeKapCTBEH-
Hasi, Calendula officinalis L., uBeTku, HaCTOM,
HACTOMKa, KUAKUH 3KCTPAKT, aHTUMUKPOOHas
AKTUBHOCTD.

BBenenne. M3BecTHO, 4TO (hIaBOHOUIBI
UTPAIOT BEAYIIYIO POJib B (JOPMUPOBAHUH BaXK-
Helmux (apmakoTepaneBTHYecKux 3(h(heKToB
JICKApCTBEHHBIX PACTEHUN: aHTUMHUKPOOHOTO,
JMYPETUYECKOro, MPOTHBOBOCIAIUTEIBHOTIO,
MIPOTUBOBUPYCHOTO, >KETYETOHHOTO, CIIa3MO-
autudeckoro u ap. [1, 2]. bnaromaps Hamu-
YMI0O B KaJCHIYNE JIEKApCTBEHHOH (HOTOTKH)
(Calendula officinalis L.) ¢dbmnaBoHOHIOB Kak
BAKHEUILEH IPyNIbl JEHCTBYIOUX BEIIECTB,
CBIPbE JTAHHOTO PACTEHMS O(QUIMHAIBHO MPH-
MEHSeTCSd KaK aHTHCENTHYECKOE U MPOTHUBO-
BOCHAJIUTENbHOE CpencTBo [2, 3]. s mupoko
M3BECTHBIX (PUTOIpEnapaToB Ha OCHOBE KaJleH-
Iynbl iekapcTBeHHoH («durorenaromny, «lpyn-
HoM cOop Ne 4y, «Kanednon», «Putoneppom»
«Porokan», ma3b «Kanenayna», ceeun «Kanen-
nynay, «Hactoiika kanenayna») oTMedaercs
TepaneBTuyeckas 3(P(GEeKTUBHOCT, M OTHOCH-
TeJibHAs 0€30MaCHOCTb.

HNmeHHo 1o 310 npuyYMHE, HAa HAIl B3IV,
6 nacmosauyee épema HaOIIIOAETCS HOBBIH BU-
TOK aKTMBHOCTH HCCIIEOBAHUHN MO M3YUYCHHUIO
AHTUMUKPOOHBIX CBOWCTB KaJICHAYJBI JIEKap-
cTBEeHHOH [4-9].

MHOroYUC/IeHHbIE COBPEMEHHbIE ITyOIIn-
Kallui 3apyOeHBIX AaBTOPOB CBHJIETEILCTBY-
0T 00 aHTMMHUKPOOHBIX CBOMCTBAaX pacTCHUs
00pa3LoB KaJeHyIbl JEKAPCTBEHHOM, MPOU3-
pacratromux B bpazuinuu, [lakucrane, Nuauu,
Wpaxe [4-9].

OOHapy’keHO, YTO BOAHOE U3BJICUCHUE Ka-
JICH]TYJbI IPOSIBIISICT BBIPAKCHHYIO aHTHOAKTe-
PpHATBHYI0 AKTUBHOCTB ITPOTHB TAKKX YHTEPOIIa-
TOTeHHBIX OakTepuil, Kak Salmonella, Shigella
dysenteriae, Shigella flexneri, Shigella sonnei
u Escherichia coli, 0cOOEHHO B KOHIICHTpaIUU
100 pr/mn [7]. Yka3aHHble BO30yAUTENU OBLIN
B3STHI B KOHLIEHTparusx 25 pr/mi, 50 pr/min u
100 pr/mmn. O6beKkTOM CpaBHEHHS (KOHTPOJIEM)
aBisuics anTuonoTuk «lledoran» B noze 10 pr/

extract (1:2) with 70% alcohol. In case of Can-
dida albicans, tincture (1:10) with 70% alcohol
exhibited the highest activity.

Keywords: pot marigold, Calendula offic-
inalis L., flowers, infusion, tincture, liquid ex-
tract, antimicrobial activity.

Introduction. Flavonoids are well known
to have a significance in the forming the most
important pharmacological effects of medicinal
plants: antimicrobial, diuretic, anti-inflamma-
tory, antiviral, choleretic, spasmolitic activ-
ities [1, 2]. Due to the contents of flavonoids
in pot marigold flowers (Calendula officinalis
L.) as a leading group of biologically active
compounds (BAC), the herbal materials of this
plant officially used as an antiseptic, anti-in-
flammatory medicines [2, 3]. For well-known
phytopreparatons on the basis of pot marigold
(«Phytohepatol», «Pectoral tea no. 4», «Cale-
phlonum», «Phytonephrol», «Rotocanumy,
ointment «Calendulay, suppositories «Calen-
dula», «Calendula tincturey) the therapeutic ac-
tivity and relative safety are marked.

For that very reason, in our opinion, at pres-
ent there is a new stage of the research on the
investigation of pot marigold antimicrobial ac-
tivity [4-9].

A lot of modern publications describe that
foreign scientists were studied antimicrobial
properties of plant samples of herbal materi-
als growing in Brazil, Pakistan, India and Iraq
[4-9].

It has been found that water pot marigold
extract exhibits expressed antibacterial activity
against enteropathogenic bacteria such as Sal-
monella, Shigella dysenteriae, Shigella flexneri,
Shigella sonnei and Escherichia coli, particu-
larly at a concentration of 100 pg/ml [7]. These
pathogens were studied at the concentrations
of 25 pg/ml, 50 pg/ml and 100 pg/ml. The ob-
ject of comparison (standard) was an antibiotic
“Tsefotan™ at a concentration of 10 pg/ml. It is
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M. Baxkno ykasarse, uro Shigella sonnei 6bl1a
HanOosee YyBCTBUTEIbHA BO BCEX M3y4aeMbIX
KOHIIEHTPAIHSIX, IIPOSIBUB MAKCUMAJIbHO BBICO-
KYIO 30HY 33JI€p>KKH pocTa (23 MM) B KOHILIEH-
tpauu 100 ur/mn Ha done «lledorana» (3ona
3a/IepKKU pocta 16 MM), B3STOrO B 3HAYECHUU
10 pur/mn. Konuentpanus 25 ur/mi BbISIBUIIA
MEHee BBIPAKEHHYIO aKTHBHOCTH MTPOTUB BCEX
OaKkTepHaIbHBIX HU30JIATOB, UCKIIOUas Shigella
sonnei, KOTOpas 1a)xe B yKa3aHHOM KOJIMYECTBE
II0Ka3aja 30Hy 3aaepkku pocta B 20 mm. MH-
TEPECHO, YTO AHTUMHUKPOOHAS aKTUBHOCTH JJIsI
Bcex BO30ynuTeneil B kKoHueHTpauuu 50 pr/mi
TaK)Ke OKa3ajach COMOCTABUMOW K TaKOBBIM
s dekram antubOuotuka «lledoranay. 3naue-
HUSL 30HBI 33JICP)KKU POCTa B KOHIEHTPAILIUU
50 ur/mn qoist Salmonella, Shigella dysenteriae,
Shigella flexneri, Shigella sonnei u Escherichia
coli cocraBunu 10 mm, 13 My, 15 MM, 21 MM,
15 MM COOTBETCTBEHHO Ha (POHE KOHTPOJIBHOTO
anTrOnoTHKa B 03¢ 10 pr/min (9 mm, 17 mm, 22
MM, 16 MM, 18 MM cooTBeTCcTBeHHO) [7]. B 3TOM
CBSI3M, MO)KHO PEKOMEH/IOBaTh IMperaparbl Ka-
JICHIYJIbI TIPU JICYCHUU KHINCUHBIX MH(EKIIMHA
JTAHHOW 3THOJIOTHH.

W3yuenne BOAHOIO, AIETOHOBOTO U Me-
TQHONBHOTO  W3BIICUEHUH  CBEKUX  IIBET-
KOB HOTOTKOB B OTHOIICHHHM TISITH Oak-
tepuit:  Staphylococcus — aureus, Bacillus
cereus, Escherichia coli, Klebsiella spp. n
Pseudomonas aeruginosa nokasanu 10cTaTou-
HO BBICOKYIO aHTHOAKTEpUAIBbHYIO aKTUBHOCTh
B pe3ylibTare TOPMOKEHUS 30HBI POCTa B Yalll-
KaX ¢ IOCEBHBIM MaTepuayiom [4].

BaxHO OTMETUTH, YTO HEKOTOPBIMU HCCIIC-
JOBaTeNSIMK ObLTA TIOKa3aHa MEPCIEKTUBHOCTh
KOMITJIEKCHOTO TPUMEHEHUsl pacTeHus. Tax,
HAa aHTUMUKPOOHYIO aKTUBHOCTH HCCIIEJOBa-
Hbl METAHOJIBHBIC M BOJIHBIC W3BJICUCHHS JIH-
CThEB, KOPHEH, IIBETKOB U CTEOJNEH KaTCH TyJIblI.
Hawnyumme pesynbrarel Obuld OOHApY>KEHBI
B oTHoOweHuu Escherichia coli n Salmonella
typhi nasi METaHOJIBHOTO HM3BJICUCHUSI KOpPHEU
HOTOTKOB. B Tu1aHe MyJIbTUPE3UCTECHTHBIX MHU-
KpoOopranusMoB >¢¢ekTuBHee ceds MpOsBU-
Ja KOMITO3UIIMS W3BJICUCHUH, MOIYYCHHBIX U3
pa3IuyYHbIX opraHoB pacreHus [9]. Hexoropeie
YYEHBIC YKa3bIBAIOT Ha BBICOKYHO) aHTUMHUKPOO-
HYI0 aKTUBHOCThH CTeOJel KaleHIynbl JeKap-
CTBEHHOH [8].
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important to point out that Shigella sonnei was
the most sensitive in all investigated concen-
trations, marked the highest growth inhibition
zone (23 mm) at the concentration of 100 pg/ml
in the comparison with “Tsefotan” (growth in-
hibition zone 16 mm), taken at value of 10 ng/
ml. The concentration of 25 pg/ml revealed less
represented activity against all the bacterial iso-
lates, except for Shigella sonnei. It is interesting
that Shigella sonnei even in this value showed a
growth inhibition zone of 20 mm. It is interest-
ing, that the antimicrobial activity for all agents
in a concentration of 50 pg/ml was also compa-
rable to that of the effect of the study drug. Val-
ues of growth inhibition zone in a concentration
of 50 ug/ml for Salmonella, Shigella dysenteri-
ae, Shigella flexneri, Shigella sonnei and Esche-
richia coli were 10 mm, 13 mm, 15 mm, 21 mm,
15 mm, in comparison to the antibiotic in a dose
of 10 ug/ml (9 mm, 17 mm, 22 mm, 16 mm and
18 mm, respectively) [7]. In connection with it
1s possible to recommend phytopharmaceuticals
on basis of pot marigold in the treatment of intes-
tinal infections this etiology.

The investigation of water, acetone and meth-
anol extracts of fresh Calendula flowers against
five bacteria: Staphylococcus aureus, Bacillus
cereus, Escherichia coli, Klebsiella spp. and
Pseudomonas aeruginosa showed rather high
antibacterial activity in the result of growth zone
inhibition in the plate with agar inoculum [4].

Some researchers proved the importance
of multipurpose using of Calendula officinalis.
Thus, the antimicrobial activity of methanol
and water extracts of leaves, roots, flowers and
stems of Calendula was investigated.

The best results were found out against
Escherichia coli and Salmonella typhi for the
methanol extract of pot marigold roots. In terms
of multiresistant microorganisms the most ef-
fective substance was the composition of ex-
tracts obtained from different plant organs [9].
Some scientists indicate the high antimicrobial
activity of Calendula stems [8].
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Kpome Toro, 6pu1a 0OHapy)eHa aHTUTPHO-
KOBasi aKTUBHOCTh METAHOJbHBIX M BOIHBIX U3-
BJICUCHUH TUCTHEB, KOPHEH, IIBETKOB U cTEONIEH
KalleHAylIbl B OTHOINCHUU Aspargillus niger,
Candida albicans [9].

Jlpyrue uccienoBarey yCTaHOBUIM MIPEu-
MYIIECTBO METAHOJIBHOTO IKCTPAKTa M3 LIBET-
KOB KaJICH/YJIbl [0 CPABHEHHUIO C U3BJICUYCHHEM
STUJIOBBIM CIHMPTOM B IUIAHE aHTUMHUKPOOHOMH
AKTUBHOCTH Ha IPYTITy MUKPOOPTaHU3MOB, BbI-
JICJICHHBIX y MalKueHToB [5]. OgHako npu 3ToM
OblLy1a BRISIBIIEHA PABHOIICHHASI aKTHBHOCTH 000-
UX WU3BJICYCHUN MO OTHOLICHMIO K rpudam poza
Candida wn pona Aspergillus, conmoctaBumas ¢
TakoBOH npenapara «DiykoHazom [9].

Bbpaswibckue ydeHble yKa3blBalOT Ha Iep-
CHEKTUBHOCTh TOMEONATUYECKUX MpenapaToB
Ha OCHOBE KaJICHAYJbI C TOUKH 3pEHHS MPOSIB-
JICHHsI aHTUMUKPOOHOU akTUBHOCTH [6]. bpuia
MpOaHaIN3UPOBAaHA HACTOWKA KAJICHYIbI IIPO-
MBILIUIEHHOTO Mpou3BojacTBa (bpasmnus, ante-
Ka TOTOBBIX JIEKapCTBEHHBIX (popm). Pa3pene-
HUE HACTOMKHU NMPOBOAMIOCH OT 3HaueHus 1:1
(ucxomHast gopma) uepe3 KOHUEHTparuu 1:2,
1:4, 1:8, 1:16, 1:32 x 3naueHuio 1:64 B 70%
STWJIOBOM CIIMPTE, Ha OCHOBE KOTOPOIO CO3-
JaH JaHHBIA Tipemapar. JlaHHbIA moaxos ObLI
HCIIOJIB30BAaH C LEJNbI0 OLEHKU BO3MOXHOIO
MIOJIO’KUTEIILHOTO BIIHSIHHSI CIUPTA HA aHTHOAK-
TEepUaJIbHYI0 AKTUBHOCTb HACTOMKU. M3BeCTHO,
4yT10 70% 3THUIOBBIN CIUPT TPAJAULIUOHHO IIPU-
MeHseTcs Uil TOJNy4eHUs! (pUTonpenaparoB B
¢dopme HacToiiku. [{ng Tecta OBLIM MCIOIB30-
BaHbl HECKOJBKO OaKTEpHAIbHBIX IITAMMOB.
XJIoprekceuH ObLT NCIOIb30BaH KaK IOJIOKH-
TEJBHBIN KOHTPOJIb, & BOJA OYHIIIEHHAsS KaK OT-
pULaTEeTbHBIA KOHTPOIb. AHTHOAKTEpUATbHAS
AKTUBHOCTH HACTOWKH KaJCHIYIbl OOHApYyKEeHA
IPU MaKCHMaJIbHOM pa3BEICHUU B OTHOIIE-
Huu Streptococcus oralis 1:16 (30Ha 3a1epKKU
pocta 6,5 MM), B OTHOLIEHUU Streptococcus
mutans u Streptococcu salivarius 1:32 (30Ha 3a-
nepxku pocta 7,0 1 7,5 MM COOTBETCTBEHHO), B
oTHoIeHuu Enterococcus faecalis u Eikenella
corrodens 1:64 (30Ha 3anepxkku pocta 6,0 u 6,5
MM COOTBETCTBEHHO). [Ipu 3TOM crupt 3THI0-
BbIif 70% He BBIABWI KaKyro-11M00 aHTHOAKTe-
pHABHYIO aKTUBHOCTH MPOTHB MCCIIETYEMBIX
OaKkTepuaIbHBIX MITAMMOB [6].

Takum 00pa3om, MHOTOYHCIICHHBIE JaHHbIC

Besides, antifungal activity in methanol and
water extracts of leaves, roots, stems and flow-
ers of pot marigold againt Aspargillus niger,
Candida albicans was found [9].

Other researchers have found the advantage
of methanolic extract of Calendula flowers in
comparison with ethanol extract in terms of an-
timicrobial activity on a group of microorgan-
isms isolated from patients [5].

However, the equivalent activity of both ex-
tracts against fungi of the genus Candida and
genus Aspergillus was found, comparable to the
«Fluconazole» [9].

Brazilian scientists described advance re-
searches of homeopathic preparations based
on pot marigold in terms of revealing of anti-
microbial activity [6]. Calendula tincture of in-
dustrial production has been analyzed (Brazil,
pharmacy dosage forms). The dilution of tinc-
ture was conducted from the value 1:1 (original
form) through a concentration of 1:2, 1:4, 1:8,
1:16, 1:32 to 1:64 to the value of 70% cthanol,
which was created on the base of this medicine.
This approach was used in order to evaluate a
possible influence of ethanol on the antibacte-
rial activity of tincture. It is known, that 70%
ethanol is routinely used in the preparation of
phytotherapeutic tinctures. Several bacterial
strains were used for the test. Chlorhexidine
was used as a positive control, and the puri-
fied water as a negative control. Antibacterial
activity of Calendula tincture is detected at the
maximum dilution against Streptococcus oralis
1:16 (6.5 mm growth inhibition zone) against
Streptococcus mutans and Streptococcu sali-
varius 1:32 (growth inhibition zone of 7.0 and
7.5 mm, respectively) against Enterococcus
faecalis and Eikenella corrodens 1:64 (growth
inhibition zone of 6.0 mm and 6.5 respective-
ly). In this case 70% ethanol did not show any
antibacterial activity against studied bacterial
strains [6].

Consequently, literature data indicate the
importance of studying of antimicrobial charac-
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JUTEPATYPHl CBUAETEIILCTBYIOT O MEPCHEKTHB-
HOCTH M3y4YeHHMS AHTHUMUKPOOHBIX CBOICTB
pacTeHus B IUIaHE JAJbHEUIIETO PacUIMpEHHS
BO3MOXKHOCTEH MpPUMEHEHHs KaJeHIYNbl Jie-
KApCTBEHHOM.

Leablo ucciie0BaHUA SBISUIOCH CKpU-
HUHIOBOE M3YYE€HUE AHTHOAKTEpPHUAJIHHOM aK-
TUBHOCTH M3BJICUCHUI 1IBETKOB KaJICHYJIbI Jie-
KApCTBEHHOM.

Marepuaibl (00beKTbI) U MeTOIbI. OOBEK-
TaMM MCCIICIOBAHUS SIBJISUTUCH M3BJICYCHUS Ka-
JCHAYAbI JIGKAPCTBEHHOM: BOIHOE W3BJICUYCHHE
(mactoit) uBeTkoB KaneHayinsl (1:20); HacTolika
BeTkoB KaneHayisl (1:5) (70% cmupr) (pas-
pabotka kadenpsl papmaxkornozun CamI'MY);
HacTolika 1BeTkoB KayeHayinbl (1:10) na 70%
ciupre (OO0 «Tynbckast apmaneBTHUYECKast
¢dabpukay, npenapar «KaneHmynbl HacTOMKa,
cepust 91214 ronen no 1217); uaxkuit 3KCTpakT
uBeTkoB KasieHayIsl (1:2) na 40% crimpre; xKua-
KM KCTPAKT LBETKOB KayieHay:sl (1:2) na 70%
criupre. ChIpbeM BO BCEX CITydasix SIBIISUICS BO3-
JYIIHO-CYXOH 00pasell IIBETKOB KaJIeH/1yJIbl BbI-
COKONPOAYKTHBHOTO copTa «Kasbray, IpoMbIII-
JIEHHO KynbTHBUpYyemoro B Camapckoii obnactu
(BAO «CamapasnexkTpaBbi»).

B kauecTBe TECTOBBIX KyJBTYp JJIsl Ompe-
JeNIeHUsI aHTUMUKPOOHOW AaKTMBHOCTH BO-
JHBIX U CIIUPTOBBIX M3BJICUCHHH HaMU ObUIN
WCIOJb30BaHbl  CIEAYIOIINE MHUKpPOOPraHH3-
MbI: Pseudomonas aeruginosa, Staphylococcus
aureus, Escherichia coli, Bacillus cereus,
Candida albicans.

Omnpenenenre MUHUMAJIbHOH WHTUOUPY-
IOlIe KOHIIEHTPALUU MPOBOAMIN METOIOM
JIBOWHBIX CEpUHHBIX pa3BelcHU B OyJbOHE B
cootrBercTBuu ¢ MYK 4.2.1890-04 [10].

[IurarenpHy0 cpeay TOTOBUIM U3 CYXOH
Cpezbl IPOMBILIEHHOTO TPOU3BOJICTBA B COOT-
BETCTBHH C HHCTPYKLUEH N3TOTOBUTEIIS.

JU1st IpUTOTOBJIEHHS MHOKYIIOMA U3 OYyIIbOH-
HOU KyJBTYPbI OTOMpal HECKOJIBKO OJHOTHUII-
HBIX U30JINPOBAHHBIX KOJIOHUH, NIETIEN IEPEHO-
CHJIM HE3HAYUTENbHOE KOJIMYECTBO Marepualia
B mipobupky ¢ 4,0-5,0 MII )KUIKON HECETeKTHUB-
HOW cpenpl. 3aTeM €€ JIOBOAWIM O ONTHYE-
ckoit otHoctH 0,5 equann no Mak®apranay
nyTeM J00aBlIEHHUsI CTEPUIILHOTO OYylIbOHA WIIH
M30TOHMUYECKOTO pacTBOpa HaTPHUs XJIOpHU/IA.

Jlist IpOBEACHUS MCCIIEIOBAHUS UCTIONb30-
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teristics of the pot marigold in terms of further
new opportunities of Calendula pharmacologi-
cal application.

The aim of the investigation was a screen-
ing study of the antibacterial activity of the Ca-
lendula flowers extracts.

The objects and methods. The objects of
the study were calendula extracts: water extract
(infusion) of Calendula flowers (1:20); tincture
of Calendula flowers (1:5) (70% ethanol) (elab-
oration of pharmacognosy department SamS-
MU), tincture of Calendula flowers (1:10) (70%
ethanol) OOO “Tula pharmaceutical factory”
drug «Calendula tincturey, series 91214, useful
time 1217; liquid extract of Calendula flowers
(1:2) 40% ethanol; liquid extract of Calendula
flowers (1:2) 70% ethanol. In all cases herbal
materials was air-dried sample of Calendula
flowers highly productive variety «Kaltay, in-
dustrial cultivated in the Samara region (orga-
nization «Samaralektravy»).

Pseudomonas aeruginosa, Staphylococcus
aureus, Escherichia coli, Bacillus cereus, Can-
dida albicans were used as test cultures for the
determining of the antimicrobial activity of the
water and Calendula ethanol extracts.

Determination of the minimum inhibitory
concentration was determined by double serial
dilutions in broth according to MUK 4.2.1890-
04 [10].

Culture media was prepared from the dry
medium industrially manufactured according to
the specification of manufacturer.

Several isolated colonies were selected to
prepare inoculum from the broth culture. Then
the minor amount of material was transferred
by loop to a tube with 4.0-5.0 ml of non-selec-
tive liquid broth. After that it was adjusted to
optical density 0.5 McFarland units by adding
sterile broth or isotonic sodium chloride solu-
tion.

Micromethod was used for the study. Test-
ing was conducted on the final volume 0.2
ml. 96-cavity sterile plate for immunological
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BaJll MMKPOMETOJ, TECTUPOBAHUE MPOBOAMIN
IpU BeIMYUHE KOHeUHOTo oobema 0,2 mut. Ipu
IIOMOIIY MHOTOKAHAJIbHBIX MUIIETOK 96-1TyHOU-
HBI CTEPUJIbHBIM IIIAHUIET JUIsi MUMMYHOJIO-
TMYECKUX UCCIEAOBAHUM (C MIIOCKUM JTHOM) C
KPBILIKOW 3aI0JHSIN IBOMHBIMU CEPUNHHBIMU
pa3BENCHUAMU UCCIENyEMBIX U3BieueHun. 11o-
CJIe IPUTOTOBJIEHUS Pa3BEACHUI HHOKYJINPOBa-
JIM IIPUTOTOBJIEHHOM CYCIIEH3MEH HCCIIENyeMO-
ro MuUKpoopranusma. MHkyOauuo npoBoauim
B 00BIYHOI aTMOcdepe npu Temmneparype 35°C.
[Ipu mpoBeeHUN MHKYOAUH TUIAHILIET 3aKPbI-
BaJIM KPBILIKOH [ IPEJOTBPALICHHUS BBIChIXa-
HUSL COIEP)KUMOIO JYHOK. YYET pe3ysIbTaToB
IIPOBOIMIM BU3yalbHO. [J1s1 onpenenenus Ha-
JMYUs POCTa MUKPOOPraHM3Ma JIyHKU C 10ce-
BaMU IIPOCMAaTpUBAJIM B IPOXOISLIEM CBETE.
MuHuMmanbHOE MOJABISIIOIIEE POCT pPa3Bene-
HUE OIPENEISUIM 10 JIyHKE, B KOTOpOH moja-
BIISJICS. BUAMMBINM POCT MUKPOOPraHUu3MoB. Jlis
OLIEHKH BIIMSIHUS HA PE3YJIBTAThl UCCIIE0BaHUS
AHTUMUKPOOHOTO JEMCTBUS CIIUPTA B UCCIIE0-
BaHUU JIOTIOJIHUTENBHO ONPEACIISAIN €ro Aeu-
CTBUE Ha TECTOBbIE KYJbTYPbl MUKPOOPIraHU3-
MOB METOJIOM JIBOMHBIX CEPUMHBIX PA3BEACHUN
(MONOXKUTENBHBIA KOHTPOJIb).

PesyabTarnl m o0cyxaenue. B npouecce
MHUKPOOHOJIOTHYECKOTO aHaiu3a OBLIM TOJY-
YeHbl CleqyroIue pesynbrarsl. [l HacTos
LBETKOB KaJIeHAyJbl HaOoazach J0CTaTo4-
HO BBICOKAasl aKTMBHOCTb B OTHOILEHUHU BCEX
M3Y4YEHHBIX LITaMMOB. B wacTHOCTH, HacTOU
OKa3bIBaeT AHTHUMUKPOOHOE MIEWCTBUE B OT-
Howenuu Escherichia coli no pa3senenus B 4
pasa, B oTHolIeHUu Pseudomonas aeruginosa,
Staphylococcus aureus w Bacillus cereus no
pa3Bezenus B 8 pa3, u B otHowmenuu Candida
albicans no pazsenenus B 32 pasa (tabm. 1).

[Tpombiennsiii o6paszen; Tynbckoit dap-
MareBTuueckoil (abpuku, Hactoiika (1:10)
Ha 70% coupTe, NpPOSIBUI aHTUOAKTEpHAIIb-
HYH0 aKTUBHOCTb B OTHOIIEHHMH BCEX YKa3aH-
HBIX IITAMMOB, KPOME KUIIEYHOU NAJIOYKU. B
YaCTHOCTH, HACTOMKA OKa3bIBA€T aHTUMUKPOO-
HOE JeWCTBUME B OTHOIICHUU Staphylococcus
aureus 0 pa3BeleHus B 8 pa3, B OTHOLIECHUU
Pseudomonas aeruginosa no pazsenenusi B 16
pa3, a TaKxke B OoTHoueHUu Bacillus cereus u
Candida albicans no pasenenus B 64 pasa
(Tabm. 2).

studies (flat-bottomed) with the lid was filled
with a double serial dilution of the investi-
gated substances by the help of multichannel
pipettes. After preparing the dilutions it was
inoculated with the prepared suspension of the
tested microorganism. Incubation was carried
out in ordinary atmosphere at the temperature
35 °C. During the incubation, the plate was
covered to prevent drying of the content of
the cavity. Calculation of the results was per-
fomed visually. To determine the presence of
microorganism growth cavity with bacterial
inoculation were viewed in transmitted light.
Minimum growth inhibitory dilution is deter-
mined by the cavity, which was suppressed by
the visible growth of microorganisms. It was
considered the influence on the results of the
study of antimicrobial action of alcohol. For
this aim this effect was determined on test cul-
tures of microorganisms by double serial dilu-
tions (positive control).

Results and discussion. During microbi-
ological analysis the following results were
obtained. For infusion of calendula flowers
there was a revealed high activity against all
the studied strains. In particular, the infusion
has antimicrobial activity against Escherichia
coli to 4 times dilutions, against Pseudomonas
aeruginosa, Staphylococcus aureus and Ba-
cillus cereus to 8 times dilution, and in rela-
tion to Candida albicans to 32 times dilution
(table 1).

Industrial sample of the Tula pharmaceutical
factory, tincture (1:10) at 70% ethanol showed
antibacterial activity against all these strains,
except for E.coli. In particular, the tincture has
antimicrobial activity against Staphylococcus
aureus to 8 times dilutions, against Pseudomo-
nas aeruginosa to 16 times dilution, as well as
against Bacillus cereus and Candida albicans
to 64 times dilution (table 2).
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Taonuua 1 — AHmMUMUKPOOHAA AKMUBHOCHIL 600HO20 U361€UEHUS U3 UBEHKOG KAIeHOYTbl Jle-
kapcmeennou (1:20) (h3xkempazenm — 600a ouuuieHnas1)
Table. 1 — Antimicrobial activity of water extract of calendula flowers (1:20)

(extragent — purified water)

IItamm MuKpO- [TopsinkoBeIit HOMep pasBenenus / Serial number of dilution
oprannsma /
Mi(I:)robial strain ! 2 3 4 > 6 / 8 0 10 1 12
Pseudomonas HZ:‘;?O HIe’:(/:?Io HIe)'(r)j?Io HZ:‘;?O Pocr/ | Pocr/ | Pocr/ | Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/
aeruginosa st | grin | o | g Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
Sta D hylococcu ¢ | Pocra | Pocra | Pocra | Pocta Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/
wer / No | ser / No | ser / No | ner / No | FO€T ocT ocT ocT ocT ocT ocT ocT
aureus N I [ Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
Escherichia coli ZOjTSO EO(/:T;}O ZO(/:T;;O };0%30 Poct/ | Poct/ | Poct/ | Pocr/ | Poct/ | Poct/ | Poct/ | Poct/
Her Her Her Her Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth
Bacillus cereus | Pocra | Pocra | Pocra | Pocra Pocr/ | Pocr/ | Pocr/ | Pocr/ | Poer/ | Pocr/ | Pocr/ | Pocr/
wer / No | ser / No | et/ No | ner/ No | FOCT 0CT oCT oCT 0CT oCT oCT 0CT
Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth
Candida wer/No| er No et/ No | ser/No| er/ No  ner /N | P06t | Post/ | Pocr | Pocr/ | Poct/ | Poct/
albicans Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth | growth | growth
Tabnuya 2 — AHMUMUKPOOHAA AKMUBHOCMb HACMOUKU YeemKoe Kanenoyanl (1:10)
(Oxcmpazenm — cnupm 3muioevtii 70%)
Table. 2 — Antimicrobial activity of tincture of calendula flowers (1:10)
(extragent — 70% ethanol)
IIramm MuKpoO- [TopsinkoBEIi HOMep pasBenenus / Serial number of dilution
opranunsma /
Migrobial strain ! 2 3 4 > 6 7 8 ? 10 1 12
Pseudomonas Pocra | Pocra | Pocra | Pocra | Pocta Pocr/ | Poct/ | Poct/ | Pocr/ | Pocr/ | Poct/ Pocr /
) G AN SN EGE AN G AN SN Growth | Growth | Growth | Growth | Growth | Growth | Growth
LI growth | growth | growth | growth | growth
Staphy lococcus HIe’;)(/:TNao HZ??TI?IO HZ’I(‘)(/:’ISO HE;)(/:T;}O Pocr/ | Poct/ | Poct/ | Poct/ | Pocr/ | Poct/ | Poct/ Poct /
aureus Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth
Escherichia coli Hle);)iTIro HZ;)(/:TI?IO st(/:TIiIio HE;)(/;T;}O Pocr/ | Poct/ | Poct/ | Poct/ | Poct/ | Poct/ | Poct/ Pocr /
Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth
Bacillus cereus | Pocta | Pocra | Pocra | Pocra | Pocra | Pocra | Pocra Pocr/ | Poer/ | Pocr/ | Pocr/ Pocr /
Het / No |Her / No [Het / No [Het / No [Her / No | Her / No | Het / No
Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth | growth | growth | growth
Candida Pocra | Pocra | Pocra | Pocta | Pocra | Pocra | Pocra | Pocra Pocr/ | Pocr/ | Pocr/ Pocr /
Ibi Her / No|Her / No |Her / No |Her / No |Het / No [Her / No |Het / No |Her / No Growth | Growth | Growth | Growth
CLE LS growth | growth | growth | growth | growth | growth | growth | growth

[To pesynpraTaMm aHanu3a mJisi HACTOMKH
1BETKOB KaneHybl (1:5) na 70% crniupre BbIsB-
JieHa aHTUOAKTepuaibHasi aKTUBHOCTh B OTHO-
IIEHUHW TaKuX BO30ynuTeneu, kak Pseudomonas
aeruginosa u Staphylococcus aureus 1o pa3Be-
neHus B § pas, a Takke B OTHOIICHUH Bacillus
cereus 10 pa3BeneHus B 256 pas (Tabim.3).

B cpaBHUTENBHOM acneKkTe >KUAKUUA JKC-
TPakT 1BETKOB KaneHyisl (1:2) 40% mo cpas-
HEHUIO C XUJIKUM 3KcTpakToM (1:2) 70% ume-
€T HauOoJee MMUPOKUIA CIIEKTP BO3ICUCTBUS Ha
MHUKpPOOPTaHU3MbI, @ UMEHHO: Ha Pseudomonas
aeruginosa, Staphylococcus aureus, Bacillus
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The alalysis for tincture of Calendula (1:5)
at 70% ethanol revealed antimicrobial activity
against such pathogens as Pseudomonas aeru-
ginosa and Staphylococcus aureus to 8 times
dilution, as well as against Bacillus cereus to
256 times dilution (table. 3).

Liquid extract of Calendula flowers (1:2)
on 40% ethanol in comparison to the liquid
extract (1:2) 70% ethanol has the widest range
of effects on microorganisms, namely: Pseu-

domonas aeruginosa, Staphylococcus aureus,
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cereus n Candida albicans. B orHOmeHUN
Staphylococcus aureus >XUIKHIA SKCTPAKT Ha
70% cnupTe HE OKa3blBaeT AHTHMMHUKPOOHOE
nericteue. OnHaKo XUIKUM 3kcTpakT Ha 70%
CIHMPTE OKA3bIBAET HaNOOJIee MHTCHCUBHYIO aH-
TUMHKPOOHYIO aKTUBHOCTb Ha Bacillus cereus
110 pa3BeicHUs B 256 pa3, B TO BpeMS KaK KHJI-
Kkui AKcTpakT Ha 40% cnupre oka3bIBaeT HaU-
0oJiee MHTEHCUBHYIO aHTUMUKPOOHYIO aKTHB-
HocTh Ha Candida albicans no pazsenenus B 16
pa3. B orHomenun Pseudomonas aeruginosa
y 000HX 3KCTPAKTOB MPOSBISAETCS OAMHAKOBAs
AHTUMUKPOOHAsE aKTUBHOCTH JI0 Pa3BEACHHUS B

8 pa3 (tadm. 4, 5).

Bacillus cereus, and Candida albicans. Against
Staphylococcus aureus liquid extract on 70%
ethanol has no antimicrobial effect. However,
the liquid extract on 70% ethanol has the most
intense on the antimicrobial activity to Bacillus
cereus to 256 times dilution, while the liquid
extract at 40% alcohol showed more intensive
antimicrobial activity on Candida albicans to
16 times dilution. Turn out that against Pseu-
domonas aeruginosa both extracts has equal
antimicrobial activity to 8 times dilution (table
4 and table 5).

Taonuya 3 — AHmumuKkpoOHas AKMUBHOCMb HACMOUKU Y8eMK08 Kanenoyawl (1:5)
(axcmpazenm — cnupm 3muoswiii 70%)
Table. 3 — Antimicrobial activity of tincture of calendula flowers (1:5) (extragent — 70% ethanol)

[tamm mMuKpo- [opsiakoBelii HoMep pa3Beaenus / Serial number of dilution
opranusma /
.p . . 1 2 3 4 5 6 7 8 9 10 11 12
Microbial strain
Pseudomonas Hz:jTlfIlo HI;;)(/:T;}O H}e);)(/:TI?Io Hz:jTlfIlo Pocr/ | Pocr/ | Pocr/ | Poct/ | Pocr/ | Pocr/ | Pocr/ | Poct/
aeruginosa ot || ot | ot || @k Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
Staphy lococcus Hz:j;go H](::(/:T;Io HZ_?(/:EO HIe):(/:TIf}o Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Poctr/
aureus o || ot | g || s Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
Escherichia coli HE:(/:?IO HE;)(/:T;}O er):jlflo Pocr/ | Pocr/ | Poct/ | Pocr/ | Pocr/ | Pocr/ | Poct/ | Pocr/ | Poct/
Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth
Bacillus cereus Pocra | Pocra | Pocra | Pocra | Pocra | Pocra | Pocra | Pocra | Pocra Poct/ | Pocr/ | Pocr/
et / No [ Het / No | Het / No | Het / No [ Het / No [ Het / No | met / No | met / No | Het / No Growth | Growth | Growth
growth | growth | growth | growth | growth | growth | growth | growth | growth
Candida HE??SQ HE;)(/:TI?IO H};?(/:-;?IO Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Poct/
albicans T [ pe— Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth

Taonuuya 4 — AHMUMUKPOOHAA AKMUBHOCMb HCUOKO20 IKCMPAKMA Y68eMK08 KaneHoynwl (1:2)
(3xcmpazenm — cnupm 3munogviii 40%)
Table. 4 — Antimicrobial activity of liquid extract of calendula flowers (1:2)
(extragent — 40% ethanol)

tamm MUKpO- [MopsinkoBelii HOMep pasBeaeHus / Serial number of dilution
opranusma /
. P . . 1 2 3 4 5 6 7 8 9 10 11 12
Microbial strain
Pseudomonas S | RS || IR e Pocr/ | Pocr/ | Pocr/ | Poct/ | Pocr/ | Pocr/ | Pocr/ | Poct/
/| el e Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
AU growth | growth | growth | growth
Staphy lococcus HE;)(/:TSO H:;)(/:T;}O st(/:TI?Io Pocr/ | Pocr/ | Pocr/ | Poct/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Poct/
aureus it | min || i Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
Escherichia coli| Poct/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/
Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
Bacillus cereus Pocra | Pocra | Pocra | Pocra | Pocra | Pocra | Pocra Poct/ | Pocr/ | Pocr/ | Poer/ | Pocr/
Het / No [ Hetr / No [ Her / No | Her / No | Het / No | Het / No | Het / No Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth | growth | growth | growth oW oW oW oW oW
Candida HZ:(/:TIiIlo HE;)(/;T;}O HZ;)(/:TIEO HZ:(/:TIiIlo HE’S‘;TSO Pocr/ | Pocr/ | Poct/ | Pocr/ | Pocr/ | Pocr/ | Pocr/
albicans growth | growth | growth | growth | growth Growth | Growth | Growth | Growth | Growth | Growth | Growth
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Tabnuya 5 — AHMUMUKPOOHAA AKMUBHOCMb HCUOKO20 IKCMPAKMA Y8eMKO08 KaleHoyawl (1:2)

(Oxcmpazenm — cnupm 3muioewtii 70%)

Table. 5 — Antimicrobial activity of liquid extract of calendula flowers (1:2)

(extragent —70% ethanol)

IItamMmm mMukpo-

[TopsinkoBeIit HOMep pasBenenus / Serial number of dilution

opranusma /

Microbial strain ! 2 3 4 >

10 11 12

6 7 8 9

Pocta
Het / No
growth

Pocta
Het / No
growth

Pocra
Het / No
growth

Pocta
Het / No
growth

Pseudomonas
aeruginosa

Poct /

Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Pocra
Het / No
growth

Staphylococcus
aureus

Poct/ | Poct/

Growth

Poct /
Growth

Poct /
Growth

Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Pocta
Het / No
growth

Pocra
Het / No
growth

Pocra
Her / No
growth

Pocta
Het / No
growth

Escherichia coli Pocr /

Growth

Pocr /
Growth

Pocr /
Growth

Pocr /
Growth

Pocr /
Growth

Pocr /
Growth

Pocr /
Growth

Pocr /
Growth

Pocra | Pocra
Het / No

growth

Pocra
Het / No
growth

Pocra
Her / No
growth

Pocta
Het / No
growth

Bacillus cereus

Her / No
growth

Pocra
Het / No
growth

Pocra
Her / No
growth

Pocta
Het / No
growth

Pocra
Het / No
growth

Pocr /
Growth

Pocr /
Growth

Pocr /
Growth

Pocra | Pocra
Het / No

growth

Pocra
Het / No
growth

Pocra
uet / No
growth

Pocta
Het / No
growth

Candida
albicans

Het / No
growth

Pocta
Het / No
growth

Pocra
Het / No
growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

HNHTepecHo, 4TO KUJIKUN SKCTPAKT LIBETKOB
kanenayasl (1:2) va 70% cnupre TposBIsSET
HauOOJBIIYI0 AHTUMHKPOOHYIO aKTHBHOCTH
Cpeau BCEX MCCIEAYEMbIX U3BICUEHUN KaJCH-
JTyJIbI JIEKAPCTBEHHOM.

BriBoabI

[IpoBeneHO CKPUHUHTOBOE HCCIIETOBAHHE
aHTHOAKTepUATFHOW aKTUBHOCTH  HW3BJIEYE-
HUW LBETKOB KAJICHIYJIbI JIEKAPCTBEHHOM. BbI-
SIBJICHO, YTO HaWOoJee MIMPOKUM CIEKTPOM
aHTHOaKTepUaIbHON aKTUBHOCTH 0O01anaer
HACTOW IIBETKOB KaJleHAyJbl. B oTHOIIEeHuU
Pseudomonas aeruginosa Hanbonee akTUB-
HBIM U3BJIEUCHUEM siBIsieTcst HacTtoika (1:10)
Ha 70% cnupre, B oTHoweHuu Escherichia
coli emMHCTBEHHBIM W3BIIEYEHUEM, TPOSBHB-
MM aHTUMUKPOOHYIO aKTUBHOCTH, SIBISETCS
HacTol 1BeTKoB KaneHaynbl (1:20), B oTHOIIE-
HUM Bacillus cereus HanOOBIIYyI0 aKTUBHOCTh
MPOSIBUJTM HACTOMKA I1IBETKOB KajieHyibl (1:5)
Ha 70% cnupre u xuakuid sxerpakt (1:2) Ha
70% cnupre, B otHomienun Candida albicans
HauOOJNBIIYI0 aKTUBHOCTh MPOSIBIIJIA HACTOMKA
(1:10) na 70% cnupre.

Bubéanorpaduyeckuii cnucok
1. Adanaceesa I1.B., Kypkuna A.B. O6ocHo-
BaHHE IMOAXOAOB K (hapMaleBTUYECKOMY
aHaJIU3Y CBIPbS U IPENApaToB KaJeH]ysbl

68

It is interesting that liquid extract of pot
marigold (1:2) on 70% alcohol revealed highest
antimicrobial activity among all investigated
objects on base of Calendula officinalis flow-
ers.

Conclusions

The screening study of antibacterial activi-
ty of extracts of Calendula flowers was carried
out. It was revealed that the widest range of an-
tibacterial activity has an infusion of pot mari-
gold flowers. Against Pseudomonas aeruginosa
the most active object was tincture (1:10) with
70% ethanol, against Escherichia coli the only
object that have demonstrated antimicrobial ac-
tivity was infusion of Calendula flowers (1:20),
against Bacillus cereus the highest activity was
shown by Calendula flowers tincture (1:5) at
70% ethanol, and the liquid extract (1:2) on
70% ethanol, against Candida albicans tincture
showed the highest activity (1:10) on 70% eth-
anol.
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CPABHUTE/IbHOE UCCNEAOBAHUE Y®-CMNEKTPOB
PA3/IMYHbIX BUAOB CbiPbA KPAMUBbI ABYOOMHOW

3.A. banazozan, B.A. Kypkun, O.E. IIpasousuyesa

Camapcxuii 2ocyoapcmeentulil meouyunckuu ynueepcumem, 2. Camapa, Poccus

COMPARATIVE STUDY OF THE UV SPECTRA
OF VARIOUS RAW MATERIALS OF URTICA DIOICA L.

E.A. Balagozyan, V.A. Kurkin, O.E. Pravdivtseva

Samara State Medical University, Samara, Russian Federation
E-mail: mredgar@mail.ru

Kpanusa asynomuas (Urtica dioica L., cem.
Urticaceae — KpanmuBHbIE) — TOMYJISIPHOE JIEKap-
CTBEHHOE pacTEHUE, JUCThsl KOTOPOIo B Hallen
CTPaHE HCIOJB3YIOTCSl B KaU€CTBE KPOBOOCTA-
HaBJIMBAIOIIETO CPEACTBA. 3a PyOeKOM KOpHE-
BUINA C KOPHSMH KpPAINUBBl JBYJOMHOW SIBIIS-
I0TCS OCHOBOM JUIsl IOJyUYEHUS NIPEnapaToB s
JieYeHUs] aJCHOMBI TPEJCTaTeIbHOU JKEJe3bl.
XUMHUECKUN COCTaB KOPHEBHUI C KOPHAMHU
KpanuBbl JIByJOMHOM JOCTAaTOYHO CJIOXKEH U
IIPEJCTABIECH TAaKUMHU BEILECTBAMHM, KaK IOJIH-
caxapu/bl, IEKTUHbI, CTEPUHBI U JIp.

Lenbto HacTosIIEH pabOThl IBUJIOCH CPAB-
HUTEIbHOE (UTOXMMHUUYECKOE HCCIIE0BaHHUE
Pa3IMYHBIX BUJOB CHIPhS KPAINUBbI IBYIOMHOM
MeToioM criekrpodoromerpun. IlpoBenennoe
UCCIICIOBAHNE M3BJICYEHUHN U3 pa3iIM4YHBIX BU-
JIOB CBhIpbsl KpamnMBbl JBYJOMHON IOKa3aJo,
YTO JUIsl JTUCTHEB, COLBETUN U IUIOJOB Xapak-
TEPHBIM SIBISICTCSI  Halu4yue (PIaBOHOMOB.
[Ipu 5TOM B KOpHEBHIAX C KOPHAMHU KPAITUBBI
JIBYIOMHON TOMUHUPYIOT cTepuHbl. OTMEUEHO
Takxke, 4To YD-CHeKTpbl U3BICUEHUHN )KEHCKUX
COLIBETUH U IIJIOJOB KPAIUBbI JBYJOMHON UMeE-
10T OJJMHAKOBBIE MAKCUMYMBbI MOIVIOLIEHUS, YTO
MOXET CBUJIETEIbCTBOBATh O CXOXKECTU UX XH-
MHYECKOTO COCTaBa.

KiroueBble cjioBa: KpamuBa [BYJIOMHAs,
Urtica dioica L., kopHeBHIlla ¢ KOPHAMH, JH-
CThA, COLIBETHSA, IIJIOABI.

Kpanusa neynomuas (Urtica dioica L., cem.
kpanuBHble Urticaceae) sIBISETCS OTHUM W3

Stinging nettle (Urtica dioica L.) is one of
the famous and popular medicinal plants. In
Russia the herbal materials are nettle’s leaves
which have haemostatic effect. At the same
time abroad the rhizomes and roots of nettle are
the source of drugs with antitumor activity. The
chemical composition of the rhizomes and roots
of nettle is quite complicated and is represented
by substances such as polysaccharides, lectins,
sterols etc.

The aim of the present study is the
comparative phytochemical research of various
parts of raw nettle by spectrophotometry. The
study of extracts from various raw materials of
nettle has shown, that the presence of flavonoids
is peculiar for leaves, flowers and fruits. Sterols
dominate in the rhizomes and roots of nettle. It
was also noted that the UV-spectra of extracts
of female inflorescences and fruits nettle have
the same absorption maxima.

Keywords: the nettle, Urtica dioica L,
rhizomes with roots, leaves, flowers, inflores-
cence, fruits.

Urtica dioica L. from Urticaceae family is
one of the most popular medicinal plants [1, 2,

71



DOI: 10.19163/2307-9266-2016-4-2(15)-71-78

Dapmayus u papmaronoeus T. 4 Ne 2 (15), 2016

CaMbIX MMOMYJSPHBIX JIEKAPCTBEHHBIX PACTCHUI
[1, 2, 3, 4]. B Poccuu nucthst Kparusbl IByJ10-
MHOH HPUMEHSIOTCS B OCHOBHOM B KaueCTBE
HMCTOYHHKA KPOBOOCTAHABIMBAIOIINX CPEICTB.
3a pyOekOM KOpHEBHIIA C KOPHSIMU KParuBbI
JIBYTOMHOM SIBJISIFOTCSI OCHOBOM JJISI TOTYy4YEHUS
JIEKapCTBEHHBIX  IpenaparoB, OO0JIaIaroIINX
MIPOTUBOOITYX0JIeBOM akTHUBHOCTHIO («[IpocTta-
¢dopron», «ba3zoToH») W, MPUMEHAEMBIX IS
JICUEHUsI AJCHOMBI IPEICTATEIbHON JKEJe3bl
[2, 3]. Hap3zemnast yacTh KpanuBbl ABYJIOMHOM
TaK)K€ YCIEIIHO HCIONB3YEeTCs] B YpPOJIOTHYE-
cKolt mpakTHke. DdekTuBHas Tepanus ajaeHo-
MBI TMPEACTATEeIbHON JKEJIEe3bl SIBISIETCS aAKTY-
aJIbHOM MpoOIeMOll COBPEMEHHOM METUIIMHBI.
HecMoTps Ha MONOXKUTENbHBINA 3apyOexHBIN
OMBIT, B HAIIEW CTpaHe Mpernaparbl HA OCHOBE
KOPHEBUII] C KOPHSIMHU KPAIKUBHI ABYIOMHOMN HE
MIPOU3BOMSITCS. DTO CBA3AHO C TEM OOCTOATEIb-
CTBOM, uTO B P® orcyTcTBYeT hapmakoneitnas
CTaThsl HA YKa3aHHbIA BUJ ChIpbs. Kak nu3Bect-
HO, pa3pabOTKe HOPMATUBHON JIOKyMEHTa-
MU JOJKHBI MPEANIECTBOBATh UCCIEAOBAHMS
XMMHUYECKOTO COCTaBa ChIpbS U (papMakKoso-
THYECKUX CBOWCTB IpPENaparoB Ha €ro OCHO-
Be. [IpoBeneHHbIE HAMU paHEE HCCIEHOBAHMS
MOKa3bIBAIOT HAJIMYUE JIJISi TYCTOTO AKCTpaKTa
KOPHEBUIII C KOPHSIMU KPanuBbI JBYAOMHOM JTU-
YPETHUECKON aKTUBHOCTH, YTO CBUIECTEIbCTBY-
€T O IEPCIEKTUBHOCTH raJICHOBBIX ITPENapaToB
Ha OCHOBE CBIPbSl JAHHOTO pacTeHus [S].
Crnenyer OTMETHTh, YTO XUMHUYECKHHA CO-
CTaB KOPHEBHUII[ C KOPHSMH KPANUBBI JBYIOM-
HOU JI0CTaTOYHO CJIOXEH. B TaHHOM ChIpbE CO-
JepKarcsi CTepuHbl (-CUTOCTEPUH), TEKTUHBI,
NOJINCAXapUIbl, aMUHOKHUCIIOTHI U JIPyTU€ Be-
mecTBa [2, 3, 6]. [Ipu 5ToM XUMUYECKUM COCTaB
KOPHEBUII] C KOPHSIMHU KPAIUBBI IBYJJOMHOU J10
CUX TIOp U3YYEeH B HEJAOCTATOUYHON CTEIEHH.
Tax, B nuTeparype HET OJHO3HAUHBIX JAHHBIX
0 TpYIINE BEIIECTB, OTBEUYAIOIIUX 33 MPOTHUBOO-
MyXOJIEBYI0 AKTUBHOCTH IPENapaToB KPanuBbl
JIByTOMHOM. PsiJT y4eHBIX CBSI3bIBAIOT JEHCTBUE
IpenaparoB KpanuBbl JIBYJOMHOW C COZAEpKa-
HUEM JIEKTUHOB, TI0O3TOMY OOJIbIIIOE BHUMAHUE
YICISIETCSl aHAJIU3y aMUHOKHCIIOTHOTO COCTaBa
ceIpbs [7]. B TO ke Bpems CyIlIeCTBYIOT NpeE-
MOJIOKEHMSI, YTO OCHOBHOW BKJIAJ B MPOSBIIE-
HUE (PapMaKoJIOTHUYECKON aKTHBHOCTU BHOCST
crepusbl [2, 3]. Bce BbIIEU3I0KEHHOE CBU-
JIETENILCTBYET 00 aKTyaJbHOCTH MCCIIEAOBAaHUS
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3, 4]. In Russia the herbal materials are nettle’s
leaves which have haemostatic effect. At the
same time abroad, the rhizomes and roots of
nettle are the source of drugs with antitumor ac-
tivity (Prostaforton, Bazoton), and applied for
treatment of prostatic adenoma [2, 3]. Above-
ground part of Urtica dioica L. is successfully
used in urology. Efficient therapy of prostatic
adenoma is a timely problem of the contempo-
rary medicine. Despite the positive foreign ex-
perience, there are no drugs in our country pro-
duced on the basis of the roots with rhizomes
of Urtica doica L. It is conditioned by the ab-
sence of pharmocopoeial article in the Russian
Federation about this kind of raw materials. As
we know, the development of regulatory doc-
uments is preceded by the investigations for
chemical composition of the raw materials and
pharmacological properties of the drugs on its
basis. The studies, we have carried out previ-
ously show the presence of a dense extract of
roots with rhizomes of Urtica dioica L. with di-
uretic activity, which gives evidence about the
prospects of galenic drugs on the basis of these
plants [5].

We should note, that chemical composi-
tion of the roots with rhizomes of Urtica dio-
ica L. is rather complex. This raw material has
sterols (B-sitosterol), lectins, polysaccharides,
amino acids and other substances [2, 3, 6]. But
chemical composition of roots with rhizomes
of Urtica dioica is still understudied. So, there
are no clear data in literature about the group
of substances responsible for antitumor action
of drugs from Urtica dioica. Some scientists
associate the activity of Urtica dioica drugs
with content of lectins, therefore close atten-
tion is paid to the analysis of amino acid com-
position of raw materials [7]. Meanwhile some
scientists believe that sterols make a principal
contribution into the pharmacological activity
manifestation [2, 3]. All above mentioned gives
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XUMHUYECKOTO COCTaBa KOPHEBUI C KOPHIMU
KpanuBbl IByIOMHOU. Tak, panee HaMu ¢ TOMO-
b0 KOJIOHOYHOU XpoMaTorpaduu ObUT Bblje-
JIEH 3prOCTEPUH — TOMUHUPYIOIIHNI KOMIIOHEHT
KOPHEBUII] C KOPHSMHU KPanuBbl IBYTOMHOH [§].
JlayibHEWIINE WCCIIeIOBAaHUS TIPUBEITH K HE00-
XOIUMOCTH pa3pabOTKM METOJUKU aHalu3a
CYMMBbI CTEPUHOBBIX COEIUHEHUN B KOPHEBU-
11ax ¢ KOPHSIMU KpanuBbl ABYIOMHOM [9].

Cnengyer OTMETUTh, YTO KpamuBa JABYO-
MHasl SIBJISIETCSI COPHBIM PACTEHHEM M IHUPOKO
pacrpocTtpanena Ha tepputopun PO, mosromy
MPECTaBIseT OONBIION HHTEPEC HCCIIe0Ba-
HUE JIPYTUX BUJIOB ChIPhS KPAIUBBI IBYJJOMHOM.
B HayuHO#l nuTeparype UMEIOTCSl YKa3aHUs Ha
HaJN4rie HEPPOIUTUUECKON aKTUBHOCTU Y CO-
LBETUH U IUIONOB KpanuBbl JIBYJIOMHOHM, YTO
MI03BOJISIET MPEATONIOKUTH BO3SMOKHOCTD TOJY-
YEHUsI HOBBIX JIEKAPCTBEHHBIX MpenaparoB [6].
Taxoke 3TO 3aTparuBaeT BOIPOC KOMIUIEKCHOM
nepepadoTKU HA/I36MHOW YacTH KPAIUBHI JIBY-
JIOMHOW MpPU 3arOTOBKE KOPHEBUI] C KOPHIMU
M3y4aeMoro pacreHus. Panee ¢ momoupro TOH-
KOCJIOMHOW Xpomarorpaduu HaMu OBLIO OT-
MEUEHO, YTO JUIsl HaJ3€MHON 4YacTU KpamuBbl
JIBYJOMHOW XapakTepHO HAJIMYHE BEIIECTB (e-
HOJIBHOW TIPUPOJIBI, B TO BPEMS KaK B MO/A3EM-
HBIX OpraHax COJEP>KaTCs MPEUMYIIECTBEHHO
COEIMHEHMS CTEPOUIHON MPUpPOsI [§].

Lenbto HacTosIIeH pabOThl ABUIOCH CPaB-
HUTEJIbHOE (DUTOXMMHYECKOE HCCIIEOBAHNE
Pa3IUYHBIX BUIOB CHIPhs KPAIKMBHI JIBYIOMHOM
METOJIOM CIIEKTPO(OTOMETPHH.

OOBbeKTaMU HCCIEIOBAHMS CITY)KWIA 00-
pa3ipl BO3AYIIHO-CYXMX JIUCTHEB, COLIBETUH M
KOPHEBUI] C KOPHSIMHU, a TaKKe IUIOJOB, 3aro-
TOBJIEHHBIX OTJIEIBHO OT MY>KCKHX M YKEHCKHX
9K3EMIUIPOB PACTEHUH. 3ar0TOBKA 3TOTO ChIPhS
IIPOBOMIIACH OTHOMOMEHTHO B Htosie 2015 1. Ha
tepputopun Camapckoit obmactu. Ha ocnoBe
BCEX BHJIOB ChIPbs € MOMOIIBI0 70% 3THUII0BOTO
cnupTa OBLTH TMONYyYEHBI U3BICUCHHS, KOTOPHIE
3aTteM OBLTH HCCIEeI0BaHbl HAa CHEKTPO(oTOME-
tpe «Specord 40» (Analytik Jena) B kroBeTax
C TOJNIIMHON cost 10 MM Ha HaIM4YME BEIIECTB
(I1aBOHOMTHOW ¥ CTEPOMTHOM TTPUPOJIBL.

J11s1 aHanmM3a BEIIECTB CTEPOUTHOM IIPUPOJIBI
OBLT UCTIOIb30BaH METO/I, OCHOBAHHBIN Ha B3au-
MOJICVCTBUU KOHLICHTPUPOBAHHOM CEPHOM KHC-
JIOTHI ¢ TepneHouaamu. [ aHanm3a BELECTB
(hJ1aBOHOMIHOWM TIPUPOJBI MBI HCIIOIB30BAIU

evidence about the timeliness of chemical com-
position investigation of roots with rhizomes of
Urtica dioica L [8]. Further investigations led
to the necessity of working out of sterol com-
pounds sum analysis methods in roots with rhi-
zomes of Urtica dioica [9].

We should note that Urtica dioica is a weed
plant and it is widespread in Russia, therefore
the study of other raw materials of this plant
is of big interest. There are some directions
in scientific literature about the presence of
nephrolytic activity of inflorescences and fruits
of Urtica dioica, which gives grounds about the
obtainment of new medicinal drugs [6]. The
issue of complex processing of aboveground
parts of Urtica dioica with procurement of its
roots with rhizomes is also discussed. Previ-
ously, using thin-layered chromatography we
noted that above-ground part of Urtica dioica
is characterized by the substances of phenolic
nature, while underground parts mainly possess
steroid nature substances [8].

The purpose of this paper is comparative
phytochemical investigation of different types
of Urtica dioica by using a method of spectro-
photometry.

Samples of air dried leaves, inflorescences
and roots with rhizomes, as well as fruits, pro-
cured separately from male and female samples
were the objects of the study. Procurement of
these raw materials was done in July 2015 in
Samara Oblast. Based on all types of raw ma-
terials, using 70% ethanol we obtained extracts,
which were further studied in Specord40 (An-
alytic Jena) spectrophotometer in cuvets with
10 mm layer for the presence of flavonoid and
steroid nature substances.

To analyze the steroid nature substances we
used a method based on the interconnection of
concentrated sulphuric acid with terpenoids.
To analyze the flavonoid nature substances we
used differential spectrophotometry with alco-
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mddepeHManbHy0  CIEKTPOPOTOMETPUIO ¢
NPUMEHEHUEM CIIMPTOBOIO PacTBOpa XJIOpHIA
amomuHus. Kpome Toro Hamu ObUT HCIIOIB30BaH
pactBop PCO sprocrepriHa B KaueCcTBE CTaHIap-
Ta.. [IpuroroBneHue pacTBopa 3procrepuHa:
okoso 0,01 r (TouHas HaBecka) CTaHAAPTHOIO
oOpasma »procrepuHa MOMEUIAIOT B MEpHYIO
K00y Ha 25 M, pacTBopstoT 10 M B KOHIIEH-
TPUPOBAHHON CEPHOM KUCIIOTE, HArpeBatOT B BO-
nsiHoM O6ane npu temmieparype 70 °C B reuenue 1
yaca, OXJIQXK/IarT 10 KOMHAaTHOM TEMIEPATyphl,
JOBOZIAT J0 METKU KOHIICHTPUPOBAHHOW CEPHON
KHCJIOTOM, NMepeMennBaroT. 1 MJI IOITy4eHHOrO
pacTBOpa MOMEIIAIOT B MEPHYIO KOJIOy Ha 25 M,
JIOBOJAT IO METKHU KOHLIECHTPUPOBAHHON CEpHOM
KHUCJIOTOM, IEPEMELINBAIOT.

Pesynbrarel ananuza NpUBEAEHBI HA pU-
CyHKax 1—4. AHanu3 cbIpbsl HAJ3EMHON YacTu
KpanuBbl JIByJOMHOM MOKAa3bIBAET, UYTO JIUCThS
U COLBETHS COJepar BellecTBa (praBOHOUI-
HOM npUpOoabl. MOKHO OTMETUTH, YTO UMEIOT-
Csl XapaKTepHbIE OTJIMYUTEIbHBIC IPU3HAKHN Ha
KpPUBBIX MOIOLIEHNsA Y®-CIEKTPOB H3BJIEUE-
HH JIUCTHEB, KOPHEBUIL C KOPHSIMH, COLIBETUI
U MJI0ZI0B KpanuBbl 1BynoMHOU. [Ipu noGasine-
HUM PacTBOpa XJIOPUJA ATIOMUHHS UMEET Me-
CTO OATOXPOMHBIM CABHUI B JUTMHHOBOJHOBYIO
obnacTtb ¢ MakcumMyMoM okojio 410 am. OOpa-
3YIOIUNCS KOMIUIEKC C PAaCTBOPOM AJIFOMUHUS
XJIOpUJa MOKa3bIBaeT Haluuue (HIaBOHOHIOB
(puc. 1, 2). CnenyeT OTMETUTH, YTO KPUBBIE MO-
IJIOLIEHUS U3BJIEUEHUN HA OCHOBE KEHCKHUX CO-
LBETUH U TJIOJ0B KPanuBbl ABYIOMHOW UMEIOT
OZIMHAKOBbIE MaKCUMYMBI MOTJIOUICHHUS (OKOJIO
290 u 330 HM), 9YTO CBUACTEIBCTBYET O CXOJ-
HOM XMMHYECKOM COCTAaBe.

Panee HamMu OBLJIO OTMEUYEHO, YTO CIHUp-
TO-BOJIHOE€ M3BJICUEHHE W3 KOPHEBHUI C KOp-
HSMHU KpaIuBbl ABYJOMHON Ha ocHoBe 70%
STWJIOBOTO CIUPTA HE JAET XapaKTEPHBIX MakK-
cumMyMoB nomouieHus. Iloatomy 3a ocHOBY
aHaJM3a CyMMBI CTEPHHOBBIX COEIMHEHUN
HaMHU OBLI UCMOJB30BAaH METOH, OCHOBAHHBIN
Ha B3aMMOJIEVCTBUM TPUTEPIICHOBBIX COEINHE-
HHUI C CEPHOM KHUCJIOTOM KOHIIEHTPUPOBAHHOMU
[10, 11, 12]. [IpyueM MakCUMyM IOIVIOIICHUS
M3JIEYEHNH U3 KOPHEBUIL C KOPHSAMHU KparuBbl
JIBYZIOMHOM COBIMAJaeT C MAKCUMYMOM 3pro-
CTEpHHA, BBIJICJIEHHOTO HAMHU paHEE U COCTa-
Bt 328+2 um [8, 9]. KpuBbie noroiieHus
MPUBEJICHBI HA PUCYHKAX S U 6.
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hol solution of aluminum chloride. Apart from
this we used solution of work standard of ergos-
terin. Preparation of ergosterin solution: about
0.01 g (accurate weighing) of ergosterin work
standard is placed into the 25 ml measuring
flask mark, then 10 ml are dissolved in concen-
trated sulphuric acid, heated on a water bath at
70 °C during 1 hour, then it is cooled for am-
bient temperature, and brought up to the mark
by concentrates sulphuric acid and blended. 1
ml of the solution obtained is put into 25 ml
measuring flask, brought up to the mark by the
concentrated sulphuric acid, blended.

The analysis results are shown in figures 1-4.
The analysis of the above-ground parts of Urti-
ca dioica shows that leaves and inflorescences
have flavonoid nature substances. We should
note that there are characteristic distinctive fea-
tures in the UV spectrums adsorption curves of
leaves, root with rhizomes, inflorescences and
fruits extracts of Urtica dioica. After the addi-
tion of aluminum chloride solution there is a
bathochromic shift into long wave field with
maximum about 410 nm. The complex with
aluminum chloride solution shows the presence
of flavonoids (figures 1, 2). Adsorption curves
of extracts on the basis of female inflorescences
and fruits of Urtica dioica has the same adsorp-
tion maxima (about 290 and 330 nm), which
shows similar chemical structure.

Previously we noted that alcohol-water ex-
tract from roots with rhizomes of Urtica dioica
on the basis of 70% ethanol did not give char-
acteristic adsorption maxima. Therefore, we
used a method based on the interrelation of trit-
erpene compounds with concentrated sulphuric
acid for the analysis of total sterine compounds
[10, 11, 12]. And the maximum of adsorption
from roots with rhizomes with roots of Urtica
dioica coincides with maximum of ergosterine,
isolated previously, and amounted to 32842 nm

[8, 9]. The adsorption curves are shown in the
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Adsoiption
Pucynok 1 — Y®-cnekmpuol uzeneuenuii
U3 1ucmopes Kpanuewvl 08Y0OMHOI
¢ cnupme rsmunoseom 70% (1:500)

1 — YD-cnexmp cnupmoego2o uzeneuenus;
2 — YWD-cnekmp cnupmoesozo uzeneyenus c
0odaesnenuem anOMUHUA Xa10puoa
Figure 1 — UV spectrums of extracts from
Urtica dioica leaves in ethanol 70% (1:500)
1 — UV spectrum of alcohol extract;

2 — UV spectrum of alcohol extract with
aluminum chloride
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Abveonphion

Pucynok 3 — Y®-cnekmp uzeneuenusn
U3 HCEHCKUX COYsemuil Kpanuewl 08Y0OMHOIL
6 cnupme ymunosom 70% (1:1500)
Figure 3 — UV spectrums of extracts from
Urtica dioica of female inflorescences
in ethanol 70% (1:1500)
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Bbsoiptin
Pucynok 2 — Y®-cnekmpul uzeneuenuii
U3 MYHCCKUX COUGemUil Kpanuevl 08y00MHOU
6 cnupme ymunoseom 70% (1:500)

1 — YD-cnexmp cnupmoesozo uzenevenusi;
2 — YW®-cnekmp cnupmoesozo uzeneyenus c
dobaeneHuem aIOMUHUA XT10PUOA
Figure 2 — UV spectrums of extracts from
Urtica dioica male inflorescences in ethanol
70% (1:500)

1 - UV spectrum of alcohol extract;

2 — UV spectrum of alcohol extract with
aluminum chloride
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Pucynok 4 — Y®-cnekmp uzéneuenusn
U3 nj10006 Kpanuewvt 08y0OMHOIL 8 Chnupme
amunoeom 70% (1:1500)

Figure 4 — UV spectrums of extracts
from Urtica dioica fruits i
n ethanol 70% (1:1500)
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Pucynok 5 — Y®-cnekmp uszeneuenusn
U3 KOpHe-euuy ¢ KOpHAMU KPANUGHL 8 CEPHOUL
Kuciaome konyenmpupoeannou (1:2500)
Figure 5 — UV spectrum of extract from roots
with rhizomes in concentrated sulphuric
acid (1:2500)

BriBoarnl

B pesynbrare cpaBHUTEIHLHOTO (UTOXHUMU-
YECKOT'0 UCCIIEOBAHMS U3BJICYEHNU U3 Pa3JINy-
HBIX BHJIOB CBIPbSl KpamuBbl JIBYIOMHON yCTa-
HOBJICHO, UTO JIJIs JINCTHEB, COLBETHH U IIJIOJOB
XapakTepHO Hamu4ue (IaBOHOUIOB, TOT/IA KaK
B TOJI3EMHOM YacTH KpaIuBBI JBYJIOMHOM 00-
HapyKMBAIOTCS CTEPUHBL. YD-CIIEKTPBI U3BJIE-
YEHUM JKEHCKHUX COLBETHH W IUJIOJI0OB KparuBbl
JIBYTOMHON HMEIOT OJMHAKOBBIE MAKCHMYMBbI
MOIJIOIIEHUS, YTO MOKET CBHICTEIIHLCTBOBATE O
CXOXKECTH XMMHYECKOIO COCTaBa.
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Pucynok 6 — YD-cnekmp pacmeopa
IP20CMEPUHA 8 CEPHOIL KUCTIOMe
Konuyenmpuposannou (1:100)
Figure 6 — UV spectrum of ergosterin
solution in concentrated sulphuric
acid (1:100)

figures 5 and 6.

Conclusions

As the result of comparative phytochemical
study of extracts from different raw materials of
Urtica dioica we have established, that leaves,
inflorescences, and fruits are characterized by
the presence of flavonoids, while underground
part of Urtica dioica has sterols. UV spectrums
of extracts from female inflorescences and
fruits of Urtica dioica have the same adsorption
maxima, which shows the similarity of chemical
structure.
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MORPHOLOGICAL AND ANATOMICAL INVESTIGATIONS OF CHAMENERION
ANGUSTIFOLIUM (L.) SCOP.) GROWING IN THE NORTHERN CAUCASUS REGION

EK. Serebryanaya, 1.1. Posevin

Pyatigorsk Medical and Pharmaceutical Institute —
branch of Volgograd State Medical University, Pyatigorsk, Russian Federation
E-mail: fatimasereb@yandex.ru

N3noxkeHbl pe3ynbTaThl U3YYCHHS] MHUKPO-
JTUATHOCTUYECKUX TMPU3HAKOB JIUCTAa, CTe-
Onsi, yepelika JHMCTa WBaH-9asi Y3KOJIUCTHO-
ro (Chamenerion angustifolium (L.) Scop.),
CEeMENCTBa KUIIPEHHbIC, WJIM OCIMHHUKOBBIC
(Onagraceae), npouspacraromero Ha Cepep-
HoM KaBkase, HEOOXOAMMBIE ISl YCTaHOBIE-
HUS TIOJUTMHHOCTH CHIPbSI.

KuaroueBbie  ciaoBa:  mopdororo-aHa-
ToMHU4Yeckoe wuccienoBanue, Chamenerion
angustifolium (L.) Scop., uBaH-4ail y3KOJIUCT-
HBIN, aHATOMUYECKOE CTPOCHHE JINCTA, YCThHY-
HBIC aIlapaThl, YEPEIIOK, CTEOCITb.

HccnenoBanre nepCreKTUBHBIX PECYPCHBIX
BUJIOB, Mpou3pacTammux Ha Tepputopun Ce-
BepHoro KaBkasa, sBisieTCs OTHOM U3 aKTyallb-
HBIX 3aj7lad coBpeMeHHOU (apmanuu. J[aHHOE
UCCJIEJIOBAHNE BXOJIUT B KOMILUIEKCHOE H3yde-
HUE TEPCIEKTUBHBIX PECYPCHBIX BHIOB (piio-
pb1 CeBepHoro KaBkaza [1-5]. JlekapcTBeHHbIE
CPEICTBA PACTUTEIHHOTO MTPOUCXOXKICHHS TIPU-
BJICKAIOT BHUMaHHE MHOTHX HCCIIeZOBaTeleH.
WHuTepec k mpenctaBuUTeNIsIM poja XaMepHoH
CBSI3aH C TE€M, YTO B MOJIOJBIX JHCTBSIX M KOP-
HEBUIIAX HMBAaH-4asl y3KOJIUCTHOTO COMAEPIKHUT-
cst 10 % nyOuiabHBIX BeUIeCTB, OOHAPYKEHbI
nexTuHbl, BUTaMuH C, caxapa, OpraHudyeckue
KUCJIOTHI, TIEKTUHBI, almKaaouasl. JlaHHBINA BUJ
OTHOCHUTCSI K MeIOHOCaM, KaK U ONU3KHUI BHI,
IpOU3pacTaloIi Takke Ha Tepputopun Kas-

The article covers the results of the study
for micromorphological signs of leaf, stem,
petiole of Chamenerion angustifolium (L.)
Scop., from Onagraceae family, which grows in
the Northern Caucasus, necessary to establish
raw materials authenticity.

Keywords: morphological and anatomical
study, Chamenerion angustifolium (L.) Scop.,
great willow-herb, anatomical structure of leaf,
stomatal apparatuses, stalk, stem.

Research for prospective resource of spe-
cies growing in the North Caucasus, is one of
the urgent problems of modern pharmacy. This
investigation is a part of a complex research for
prospective flora resources in the North Cauca-
sus. Plant drugs of vegetable origin attract the
attention of many researchers [2]. The interest
in representatives of Chamenerion genus is
conditioned by the fact that young leaves and
rhizomes of willow-herb contains from 10 to
20% of tannins, lectins, vitamin C, sugars, or-
ganic acids, pectins, alkaloids. This species be-
longs to a bee plant, as well as closely related
species, which as well grows in the Caucasus,
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Ka3a, UBaH-4ail KaBKa3CKUH, KOTOPBII BCTpeUa-
€TCsl B OCHOBHOM B CKaJIbHO-OCBIITHOM 30HE [6,
7]. IBan-4ail y3KOJUCTHBIN HAKAIJIMBAET BUTA-
MuH C u n1younsHbIe BelecTna [8].

Cpeny MHKpO3JIEMEHTOB, OOHapYKEHHBIX
B PACTEHUH, CIEAYET YNOMSHYTH O JOBOJIBHO
OO0JIBIIION KOHIEHTPAIMHU Kelle3a, MEIU U Map-
rada. B 100 r 3enéHoil Maccel MBaH-yas y3-
KOJIUCTHOTO COIepKUTCs 23 Mr xeinesa, 1,3 mr
Hukens, 16 mr mapranua, 1,3 mr turana, 0,44
Mr moiubzaeHa u 6 mr 6opa. B HagzemHo# ya-
ctu pactenust umeercs 10 20 % Oenka, coneit
¢docdopa, kampius, kobambra. Kpome TorO,
OOHapy>XeHbl Kaluid, KalbLWH, JUTHH U 1.
JIEMEHTHl. B KOpHSAX KOHLIEHTpauusi TaHHWHA
MoxkeT gocturath 10 20 Mr/ % (B JIHCTBSIX €ro
oxono 10 mr/ %). Hactou u oTBapbl JHCTHEB
uBaH-yasi 00JIaal0T CUIIbHBIM MPOTUBOBOCHA-
JUTENbHBIM U OOBOJIAKMBAIOLINM CBOWCTBa-
MH, OOYCIIOBJICHHBIMM TaHUHAMU U CIIU3bIO
(monmucaxapunamu). OH UMEET CaMblil BBICO-
KUHA KO3(PPULIMEHT NPOTUBOBOCHIAIUTEIHHOTO
JEUCTBUS CpPEAM HCCICNOBAHHBIX pPAaCTEHUU
oTeuecTBeHHOI ¢uiopel. B Hayane 70-x romos
XX Beka Ipynrol poCCUNUCKUX CIELHAINCTOB
BO BcepoccuilckoM OHKOJIOTMYECKOM LIEHTpe
PAMH Opin1 momyden mpenapar «XaHepoin».
ChIpb€M JUIS €10 MOIYYEHMsI CIIYy’KUIIU COLIBE-
TUSl MBaH-4asi, coOOpaHHbIE B (pase MaccoBOro
uBeTeHus. bbulo oOHapyKeHO, 4TO MBaH-4al
o0NaaeT BBIPAKEHHON LUTOCTATUYECKOH U
IrEeMarnlOTUHUPYIOIEH — aKTUBHOCTBIO, YTO
IIOATBEPKIAEHO 3KCIIEPUMEHTAIIBHBIMU HCCIIE-
JOBaHUSIMH. XaHepoJa 001agaeT MpOTHBOOILY-
XOJIEBBIM JIeUCTBHEM [8&].

B HapogHOl MegunuHe pacTeHue IpHU-
MEHsieTcs NpU TOHOpee, cuduimce, JUCTbS U
LBETYIYI0 HaJ3€MHYIO 4aCTh UCIOJb3YIOT KaK
PaHO3a)KUBJIAIOLIEE CPENCTBO IIPU OTUTE, AHTH-
He, A3BE XKeyaKa, IPY MUTPEHU U KaK CEaTuB-
Hoe. OTBap JIMCTHEB TPAaBHUKU HAa3HAYaIM IpU
30JI0TyX€, >KEIyJOUYHbIX 3a00JIEBAaHUSIX M Kak
CHOTBOpPHOE. 3HaXapH MCIIOJIb30BAIN UBaH-yail
IIPY JIEYEHUH IHIIETICUH, aJIKOIOJIBHBIX IICUXO-
30B, MaJIOKPOBUH, KaK MSTYUTEIBHOE U IOTO-
TOHHOE IIPU MPOCTYZE, a TaKXKe NPHU JICYEHUU
Pa3IMYHOIO BU/A 3JI0KAUECTBEHHBIX OITyXOJIEH.
JlelicTByeT yCIIOKaWBAKOLIE Ha LEHTPaIbHYIO
HepBHYI0 cuctemy. [lo cBouM cenaTMBHBIM
CBOMCTBAaM OH HECKOJIBKO YCTYIIA€T BajJepUaHE
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Caucasus willow-herb, which grows mainly in
rocky talus zone [6, 7]. Chamerion angustifoli-

um accumulates vitamin C and tannins [8].

A quite high concentration of iron, copper
and manganese should be mentioned among
the trace elements found in the plant. 100 g of
green mass of willow-herb contains 23 mg of
iron, 1.3 mg of nickel, manganese 16 mg, 1.3
mg of titanium, molybdenum, 0.44 mg, and
6 mg of boron. The aboveground plant parts
have 20% protein, phosphorus, calcium, co-
balt. Furthermore, we detected potassium, cal-
cium, lithium, and others elements. The roots
tannin concentration can reach up to 20 mg%
(in its leaves about 10 mg/%). Infusions and de-
coctions from the leaves of willow-herb have
strong anti-inflammatory and shielding proper-
ties due to tannins and slime (polysaccharides).
It has the highest rate of anti-inflammatory
action among the studied native flora plants.
In early 1970s, a group of Russian specialists
from the Russian Academy of Medical Scienc-
es Cancer Center obtained hanerol drug. Blos-
soms of willow-herb, collected in the flowering
phase served as raw materials for its produc-
tion. It was found that the willow-herb has a
pronounced cytotoxic and hemagglutinating
activity, which was confirmed by experimental
studies. Hanerol has an antitumor effect [8].

In folk medicine the plant is used in gon-
orrhea, syphilis treatment, leaves and flower-
ing aerial parts are used as a wound-healing
agent, in otitis, angina, gastric ulcers, migraines
treatment, and as a sedative. A decoction of
the leaves herbalists prescribed for scrofula,
stomach disorders treatment, and as a sleep
aid. Healers used willow-herb in the treatment
of epilepsy, alcoholic psychoses, anemia as an
emollient and diaphoretic for colds, as well as
in the treatment of various types of malignant
tumors. It has a calming effect on the central
nervous system. According to its sedative prop-
erties, it is slightly inferior to valerian drug, but
it has other properties that have no valerian.
Ivan-tea is able to change the conditioned re-
flex activity of a human, and therefore it is very
effective in the neuroses treatment.

Chamerion angustifolium (Chamenerion
angustifolium (L.) Scop.) belongs to the Cha-
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JIEKapCTBEHHOM, HO 00NajaeT IpyruMHU CBOM-
CTBaMH, KOTOPBIX y BaJlepuaHbl HeT. MBaH-yail
Croco0eH HM3MEHATh YCIOBHO-PEIICKTOPHYIO
JESATEIIbHOCTh YEJIOBEKA, U I03TOMY BeChbMa
3¢ PEeKTUBEH IPH JICYEHUH HEBPO3O0B.

WBan-vaii unu kunpeit ysxonuctuslii [Cha-
menerion angustifolium (L.) Scop.; cuHOHUM
— Epilobium angustifolium L.] oTHOCUTCS K
pony Chamaenerion (Chamerion), ceMeUCTBY
KHUIPEHHbIC WK OCIUHHUKOBLIE (Onagraceae),
NOPSAAKY MUpTOLBETHBIE (Myrtales).

VBan-yail y3KOIMCTHBIM — MHOIOJIETHEE
JUINHHOKOPHEBUILHOE TPaBSIHUCTOE PACTEHUE
BbicoToi 100150 (mo 200) cm. KopueBuiie
TOJICTOE, IOJ3y4yee, Ha BEPTUKAIbHBIX M TO-
PU30HTAIBHBIX KOPHSIX Ppa3BUBAKOTCS MHOIO-
YHCJICHHbIC JONOJIHUTENbHBIE TToukH. CTebernb
IPSAAMOCTOSIYMM, OKPYIUIbIM, IPOCTOM, IOJIBIM,
rycto oOnucTBeHHBIA. JIUCThS ouepemHbie,
CUJSIUME, UHOIZIA C OYEHb KOPOTKMMHM 4Yepelll-
KaMH, MpOCThIe, (popMa JTUCTOBON IIIACTUHKU
JAHIETHAs, K OCHOBAaHUIO KIMHOBHUJHO CY-
KEHHBIE, M0 Kparo 3yOuaTble WJIN LEJIbHBIE.
Congerust 6orpuouaabie. L{BeTku ¢ ABOMHBIM
OKOJIOLIBETHHKOM, YETBIPEXWICHHBIE, 000€Mo-
Jble, COOpaHbl B PEIKYIO BEPXYILICYHYIO KUCTb
mHo# 30—45 oM, 61enHO-po30BbIe, pexe Oe-
able. HekTapHO€ KOJIBIO pacooKEHO BOKPYT
ctonbuka. Benunk 2—-3 cM B auamerpe [6].

Chamenerion angustifolium (L.) Scop. —
reoput, xame(uT, roJapKTUUYECKHI 3JIEMEHT,
IIPOM3PACTAET B IIMPOKOJIUCTBEHHBIX JIECaX, B
cybanbnuiickoM mosice 10 2600 m.H.y.M. [7, 9].
MBan-yail y3KOJIMCTHBIA OTHOCUTCS K OITyLICU-
HO-KyCTapHMKOBOH  HKOJIOTO-(UTOICHOTHYE-
ckoii rpynre [8]. PacipocTpaHeH B TOpHBIX Jie-
cax, Ha BBICOKOTPABHBIX JIyrax, IpoU3pacTaer
Ha JIECHBIX OMYIIKaX M CyOaJbIMUCKUX JTyTax.
Bcerpeuaercs B JIECHOW 30HE W JIyTOBO-CTEII-
HOM Tmosice. XapakTepHBIM MeCTOOOUTaHHEM
JUIS UBaH-4asi y3KOJUCTHOIO SABJISIOTCSA U 30HBI
PEUHBIX JOJIMH, a TAaKXe€ MOPEH, KpOME TOTO,
BCTpEYAeTCsl Ha MECTax moxapui [7].

Ha tepputopun KMB teppurtopus pacnpo-
CTPAaHEHUs JaHHOT'O BUJA OXBAaTbIBAET OKPECT-
Hoctu roponoB Kucnosojck, [Isturopck, beke-
meBcKoi [9].

maenerion genus, Onagraceae family, Myrtales
order. It is a perennial long-rhizome herbaceous
plant 50-150 (200) cm. Rhizome thick, creep-
ing, vertical and horizontal roots develop nu-
merous additional buds. Stem erect, rounded,
simple, naked, densely leafy. Leaves alternate,
sessile, sometimes with very short petioles, the
simple shape of the leaf blade lanceolate, nar-
rowed to the base of a wedge on the edge ser-
rated or entire. Inflorescences botrioid. Flowers
with a double perianth, bisexual, collected in
a rare apical brush 10-45 cm long, pale pink,
rarely white. Nectarine ring is disposed around
the column. Corolla 2-3 cm in diameter [6].

Chamenerion angustifolium (L.) Scop. —
Geofit, hamefit, holarctic element, grows in
deciduous forests in the subalpine zone up to
2600 m above sea level [7, 9]. Chamerion an-
gustifolium refers to low shrub eco-phytoceno-
tic group [8]. It grows in the mountain forests,
tall grass meadows, forest edges, and subal-
pine meadows. It occurs in the forest zone and
meadow-steppe zone, river valleys, as well as
moraines, are a typical habitat for willow-herb
moreover, found in the field of fires [7]. In
the Caucasus Mineral Waters area this species
grows in Kislovodsk, Pyatigorsk, Bekeshevka.
[9].

The plant material was fixed in the system:
ethyl alcohol 70% — glycerol — water in a
ratio of 1:1:1. Cross sections of the stem, the
leaf blade and petiole was carried out using
the blade, staining was performed following
histochemical reagents - phloroglucinol solution
of sulfuric acid and 50% for the detection
lignified elements Lugol reagent to detect the
localization of starch grains. These slides are
examined using BIOMED-2 microscope with
Digital Camera Electronic Eyepiece MD300
(3.1 megapixels).

Leaf blade has a dorsoventral type. The
mesophyll is situated under the upper epidermis.
In the area of the main vein collenchyme is
located under the epidermis leaf in 1-2 layers.
The conductive system is represented by a large
dorsal vascular bundle collateral type crescent-
shaped. Xylem is oriented to the ventral
part. The presence of parenchymal vascular
bundle sheath is specified. Sclerenchyma not
developed.
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[IpoBeneno  MopdoI0ro-aHaTOMUYECKOE
HCCIIEZIOBAHNE BEreTaTHUBHBIX OPraHOB HBaH-
Yasi y3KOJIUCTHOTO. PacTurenbHoe chipbe PUK-
CUpPOBAJIM B cUCTeMeE: crupT 3TUioBbI 70%
— IJIMLEpUH — Boja B cootHowenuu 1:1:1. Ilo-
nepeyHble Cpe3bl cTeOIs, IMCTOBOM MIIACTUHKU
1 YepelllKa JUCTA BBIIOIHSIM C IOMOILBIO JIE3-
BHI, OKpallMBaHHUE MPOBOJUIN CIIETYIOLUMU
TUCTOXMMUYECKUMU PEAKTUBAMU — PACTBOPOM
¢dnopormonHa U KUCIOTHl cepHor 50% st
BBISIBJICHHSI JTUTHU(DUIIMPOBAHHBIX 3JIEMEHTOB,
peakTuBOM JI¥OroJIs 17151 BBISABJICHHUS JIOKAJIN3a-
LMY KpaXMaJibHbIX 3epeH. [lomydyenHble MUKPO-
rpenaparbl U3y4ajid ¢ MOMOIIBIO MHKPOCKOIIA
BUOME/I-2 ¢ ¢oronacankoii Digital Camera
Electronic Eyepiece MD300 (3.1 megapixels).

JlucToBasi TUIACTMHKA JOP30BEHTPATILHOIO
tuna. [log BepxHell snuaepMoi pacroioKeH
najgucaaHeliii Mesodumi. B obnactu rmaBHOU
KWIKWA TOJ SIUAECPMOM pacIoyiaraeTcs Iuia-
cTuHYaras koyuienxuma B 1-2 cnost. [IpoBossi-
masi CUCTEMa MPEACTABICHA OAHUM KPYITHBIM
JIOp3aJbHBIM TPOBOSIIMM ITYYKOM KOJuIaTe-
paIpHOTO THIIA TOMYTyHHOU dopMmbl. Kenmema
OPHUEHTHUPOBAHA K BEHTPAJIbHON 4acTH. Xapak-
TEPHO HAJIMYUE NApEHXUMHOU OOKIIaJKU IPO-
BozALIETO Iyuka. CKIepeHXHMa He pa3BUTa.

Uepenrok Ha MOMEPEYHOM CEYEHUH MOJKO-
BoOOpaznoii opmel. Ilox snunepmoii pacmo-
JIOKEHA KOJUIEHXMMa IJJACTUHYAaTOro THIIA B
2 cnos. IlpoBoxdmas cucrema IpeacTaBiIeHa
OJTHUM KpPYIIHBIM KOJuIaTepaiabHbIM IMydkoM. K
(J105MHOI YacTH My4Ka MpUIIEraeT 30Ha CKIe-
PEHXUMHBIX BOJIOKOH.

dopma cTedst Ha TONePEeYHOM CEUCHUH 15~
turpanHas. [log snuaepMont pacnosiokeHa KoJi-
JIEHXMMa YTOJIKOBOTO U IJIACTUHYATOIO TUIA, B
OCHOBHOM COCPEJOTOYEHHAsI B 30HE BBICTYIIOB.
[epunuknnueckas ckiepeHxuma o0pasyer OT-
JIeIIbHBIE YYAaCTKH BOJIOKOH, PacCIIOJIOKECHHbIE
HaJ nOpoBoAsAIIMMH myuykamu. [IpoBomsiias
cucrteMa IyuykoBoro tuna. Kcuiema cocrout
U3 COCYJIOB U IIAPEHXUMHBIX IEMEHTOB. Pro-
9Ma COCTOUT U3 CUTOBUAHBIX TPYOOK U KJIETOK
CIyTHUL. B nieHTpasbHON 4acTu pacloaokeHa
MapeHX1Ma CepILEBUHBI.
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Pucynok 1 — Bunewnuit 6uo ugean-uas
Y3KOUCMHO20
(Chamenerion angustifolium (L.) Scop.)
Figure 1 — The herbier of Chamenerion
angustifolium (L.) Scop.

Petiole on cross-section has a horseshoe-
shaped form. Under the epidermis collenchyme
is situated by 2 layers. The conductive system
is represented by a large beam of collateral
bundle. Sclerenchyme fibers are situates by the
phloem of the beam adjacent area.

A cross section of the stem is pentagonal.
Collenchyme is located under the epidermis and
the angle plate type, mostly concentrated in the
area of the projections. Pericyclic sclerenchyme
fibers form separate portions arranged above
the conductive beams. Beam type conductive
system. It composed of xylem parenchymal
and vascular elements. Phloem consists of sieve
tubes and cell companions. The central core is
parenchyme.
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Pucynok 2 — Ilonepeunwtit cpe3 aucmosoii niacmunku (A, b), nonepeunwiit cpesz uepeuika
aucma (B, I') usan-uas y3xonucmnozo (Ys. x160, x640)
Figure 2 — Cross lamina (A, b), a cross-section of the petiole leaf (B, I') of Chamenerion an-
gustifolium (L.) Scop.

Pucynok 3 — Ilonepeunstii cpe3 cmeona uean-uasn y3konucmuozo(A,b)
A — obwuii 6uo; b — ¢hpazmenm nonepeunozo cpeza (Ye. X160, x640)
Figure 3 — a cross-section of the stem of Chamenerion angustifolium (L.) Scop.
A — general view, b — a fragment of the cross-cutting
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OnuaepMa JIMCTOBOM IIACTUHKU

JInCT runoCTOMaTU4YeCKUM, TaK KaK yCTbUY-
HBIE alIaparbl pacloIOKEHbl TOJIbKO HA HUXK-
HEU 3nuAepMe. YCTBUUYHBIE allllapaTbl aHOMO-
LUTHOIO TUma.TpUxXoMbl OTCYTCTBYIOT. PopMa
OCHOBHBIX KJIETOK BEpXHEH DIUACPMBI — MHO-
rorpaHsas, a (oopmMa OCHOBHBIX KJIETOK HHXK-
Hell anuaepMbl ¢1a00 BOTHUCTAS.

The epidermis of the leaf blade

The leaf is hypostomatic since stomatal
apparates are located only in the lower epidermis.
Anomocytic type stomatal apparatus. No
trichomes. Form of the main upper epidermis
cells is multi-faceted, and the shape of the
bottom of the main cells of the epidermis is
slightly wavy.

Mo s 05 e / %
Pucynok 4 — nuoepma nucmoesoit nnacmunku (A, b — eepxnasn, B, I' — nuxicnuns)
uean-uasn y3konucmuozo (Ys. x160, x640)
Figure 4 — The epidermis of the leaf blade of Chamenerion angustifolium (L.) Scop.
(A, b, upper, B, I' — lower)

[Tonepeunslii cpe3 KOpHEBHUIIA

KopneBuiie umeeT numHIpuyecKyto Gop-
My Ha nonepeyHoM ceuenuu. [lokpoBHas TkaHb
npencraBieHa Qememon. [lapenxuma Kopbl
COCTOUT M3 JKUBBIX TOHKOCTEHHBIX MAPEHXUM-
HBIX KJIeTOK. Cpear HUX pPacIONOKEHBI KIET-
KH-UUO00NIACThI, COAEPIKAIINE IPYy3bl OKcaIara
kanpius. [IpoBomsinas cucremMa He My4YKOBO-
ro tuna. Kcunema 3aHMMaeT OCHOBHOU 00b-
eM mornepeyHoro cpesa. Kcunema coctouT u3
KPYMHBIX COCY0OB U JTUTHU(PHUIIMPOBAHHOMN Ma-
peHXUMBI. B 11eHTpansHOM yacTu cpesa pacro-
JI0KEeHA MapeHXUMa CepALICBUHBI.

A cross section of rhizome is cylindrical

The covering tissue is represented by a
phellem. The parenchyme of the cortex consists
of living thin-walled parenchyma cells. Among
them are arranged-idioblast cells containing
calcium oxalate druses. Beam type conductive
system. Xylem takes the bulk of the cross-
section. Xylem consists of large vessels and
lignifying parechyme. The central part is cut

core parenchyme.

Pucynok 5 — Ilonepeunulii cpe3 KoOpHesuuwya u6aH-4asn Y3KOIUCHIHOZ0.
A — o6wuii 6uo; b, B — ¢hpazmenmuot nonepeunozo cpeza (Ye. X160, x640)
Figure 4 — Cross section of the rhizome of Chamenerion angustifolium (L.) Scop.
A — general view, b, B — fragments of the cross-cutting
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ITonepeuHslit cpe3 KOpHs

Kopenr nmeer BropuuHoe crpoenue. Ilo-
KpOBHAsl TKaHb Npe/ACTaBleHa (eIeMon, Mo
KOTOPOW pacnojokeHa MepHLUKINYecKas Ma-
peaxuma. @nosma mnpencTaBIeHA MEIKUMHU
CUTOBHUIHBIMU deMeHTaMu. Kcunema nudde-
PEHLIMPOBAaHA HA MEPBUYHYIO M BTOPUYHYIO.
[lepBuunas kcunema oopasyer 3 nyua (Tpuapx-
Has).

Cross section of root

The root has a secondary structure. The per-
iderme is presented by phellem with pericyclic
parenchyme under. Phloem consists of small
sieve elements. Xylem is differentiated into
primary and secondary. Primary xylem forms 3

beams (triarch type).

Pucynok 6 — Ilonepeunsiii cpe3 KOpHa U8AH-4asA Y3KOTUCIMHO20
A — oowuii 6uo; b — ¢hpazmenm nonepeunozo cpeza (Ye. X160, x640)
Figure 5 — Cross section of a root of Chamenerion angustifolium (L.) Scop.
A — general view, b — a fragment of the cross-cutting

HpOBeI[eHHBIC HUCCIICAOBAHUA MOTYT OBITh
B ﬂaaneﬁmeM HCIIOJIB30BaHbl 1JIsd CO3JaHUA
HOpMaTI/IBHOﬁ JOKYMCHTAIMW Ha JICKAPCTBCH-
HOC PAaCTUTCIIBHOC ChIPhLE.

bubanorpaguyecknii Cnucoxk
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The studies can be further used to create the
normative documentation on medicinal herbs.
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ANALYSIS POLYVINYLPYRROLIDONE IN DOSAGE FORMS
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JlanHast cTaThsl MOCBsIIEHA MOA00PY MOA-
BIDKHOW M HETMOABMXKHON (Da3bl ISl MACHTU-
(UKauy TOTMBUHWINKAPPOIUIOHA B COCTaBE
JICKapCTBEHHBIX ()OPM METOJIOM TOHKOCIIOWHON
Xpomatorpagumu.

KuroueBbie cioBa: MOJIMBUHUIIHPPOIIN-
JIOH, TOHKOCJIOIHast XpoMarorpadus, aHaIIu3.

Xpomarorpaduss — 3T0 (PU3HKO-XUMUYe-
CKUIl METON pa3feleHHus CMecel, B KOTOPbIX
paszzesnsieMble  KOMIIOHEHTBI  paclpe/ieeHbl
MEXIy IByMs (azaMu: ofHa W3 3TuX (a3 He-
MIOJIBYDKHAS, & JIpyTasi MMOCTOSTHHO JIBHXKETCS B
OIpEeICIIEHHOM HaIIPABICHUH.

Jns uaeHTH(UKAUK BEIIEeCTB METOI0M
ToHKOCIOWHOU Xpomatorpaduu (TCX) ananu3
MIPOBOIHJICS] IPY OTHOBPEMEHHOM XpOMaTOTpa-
(upoBaHUN OJUHAKOBOIO KOJIMYECTBA AHAJIM-
3MPYEMOro BELIECTBa M CTaHAAPTHOTO 00Opas3-
11a Ha OJHOM M TOM ke Xpomarorpamme. Eciau
BEIIECTBA HIICHTHYHBI, TO COOTBETCTBYIOIIHE
UM Xpomartorpapuueckue 30Hbl MMEIOT OfM-
HaKOBYIO ()OpPMY, HHTEHCUBHOCTb MOIJIOLICHHUS
WIM OKPACKH, a TaKXK€ PaBHBIE BEIMYMHBI R,
(OTHOIIEHUE PACCTOSIHUSA OT JIMHUM CTapTa J0
[EHTpa MATHA K PACCTOSHUIO OT JIMHUH CTapTa
1o ¢poHTa nmoxBwkHOU (asen) [1, 2].

[TonuBUHUITIMPPOIUIOH (IIBIT) —
MEPBUYHBIN MIPOTYKT NOJMMEPH3AINN
N-BUHIWIHUPPOIUIOHA, OTHOCHTCS K BBICOKO-
MOJIEKYJISIPHBIM JIMHEHHBIM MOJMMEpaM C MO-
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This article deals with the selection of the
mobile and stationary phase for identifying

polyvinylpyrrolidone  formulations  drug
compounds by TLC.

Keywords: polyvinylpyrrolidone, TLC,
analysis.

Chromatography is a physical and chemical
method to divide blends where the divided
components are distributed between two
phases: one of these phases is fixed, and another
constantly moves in certain direction.

To identify substances using the method of
thin-layer chromatography (TLC) we carried out
the analysis with simultaneous chromatography
of an equal quantity of the substance under
analysis and standard sample on the same
chromatogram. If the substances are identical,
corresponding to them chromatographic zones
have the similar form, adsorbtion or coloration
intensity, and equal values of R, (relation of
a distance from the start line before the spot
center to distance from the start line to a front
of a moving phase) [1, 2].

Polyvinylpyrrolidone (PVP) is a primary
product of polymerization of N-vinylpyrrolidone.
It belongs to high-molecular linear polymers with
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JIEKyJIaMH JINHEWHOU CTPYKTYPbI JJIMHOU OKOJIO
100 MKM, KOTOpbI€ B HU3KHUX KOHLEHTPALUAX
CHOCOOHBI CHMXKATh T'MJIPOJIUTHYECKOE COMPO-
tusiieHue. [Ipu BBeneHuu B kpoBorok [IBII
071aronpusTHO BO3/EHCTBYET Ha CHUCTEMHYIO
reMOIMHaMUKY U MUKpouupKyssuto. ITo cBo-
uM ¢usnonoruueckum cpoiicteam IIBII ana-
JIOTHYEH abOyMUHY U CIIOCOOEH 3aMEHSTh €ro
[3]. B dapmaneBruyeckoli mpakTUKE HALLIHA
IIPUMEHEHNE KaK pacTBOPUMBIE, TaK U HEpac-
tBOpuMble Mapku IIBII (puc. 1).

linear structure molecules about 100 um long,
which in low concentrations are able to reduce
hydrolytic resistance. After administration into a
blood flow PVP positively influence the system
geodynamics and microcirculation. PVP is
similar to albumin by its physiological properties,
and is able to replace it [3]. Pharmaceutical
practice uses soluble as well as insoluble PVP
brands (figure 1).

IIprnenenme [1BIT /
Implementation of PVP

[ Pacmopml-:.n‘f'l/ Soluble ]

( Kak ceszpiearomee / as binding; \

Kak xiesmee / as gluing;
meskoobpazoeartens / film-former;
comobumzaTop / solubilizer;

ang crabmmazars / for stabilization;
CTPYKTYPOOOpazyIOmHii KOMIIOHEHT

npH mHodumMzamH / structure
forming component at lyophilisation;

JJ14 MaCKHPOEKH EKyca H Ip / to

\ mask taste etc.

o}

O 00O

[H epacmopmt-bn‘& / Insoluble]

6 E KagecTEe Habyxaromero ryS'IaToro\
noimmMepa / as swelling sponge like
polymer;

O pnapacraga Tabmerok / for pills
resolution;

O E Ka9eCTEE aKTHEHOIO CPEACTEA IIPH
muapee ap / as an active agent for

\ diarrhea treatment etc.. /

Pucynox 1 — Ilpumenenue I1BII ¢ papmayuu u meouyune
Figure 1 — PVP implementation in pharmacy and medicine

[IBII BXOOUT BO MHOYKECTBO COBPEMEHHBIX
JIEKapCTBEHHBIX (OpM, B T.4. JUOPHIN3UPO-
BAHHBIX, B CBSI3M C ATUM aKTyaJlbHOW 3aJiayei
ABIIsIETCS pa3paboTka MeTo/la ero UAeHTU(U-
Kauuu. JlocTaroyHO HPOCTHIM METOJOM ISt
UACHTU(DUKAIIMM BELIECTB SABISETCS METOJ
TCX-ananu3a, KOTOphIld BKJIOUeH B Poccuii-
CKYIO U 3apyOekHbIe (hapMaKOIIeH.

Marepuasibl 1 metoabl. llomuBuHMIIIHP-
pomugon (BASF, I'epmanus), JIXC-1208, nu-
opunu3ar ajs OPUTOTOBIIEHUSI pacTBopa AJs
UHbEKIUH 9 Mr, opMycCTUH, JuoduiIuzar At
IIPUTOTOBJIEHUSI PACTBOpA Il UHBEKIMH 125 mMr
(®I'BY «POHIL] um. H.H. brnoxuna» Munznpa-
Ba Poccun), pasnnyHble OpraHn4ecKre pacTBO-
pUTENN: aMMHaK BOAHBIN 25%, 0.C.4.; aleToH,
4.1.a.; OeH30I, 4.1.a., H-TeKCaH, X.4., METaHOI,
X.4.; MPOMNAaHOI-2, 0.C.4.; XJIOPOPOPM, X.4.; ITH-
JareTar, X.4.; STWIOBBIN ddup, 4.1.a. (Xummen,
Poccus); u-06yranon, u.n.a. (3AO Oxkoc-1, Poc-

PVPisapartofabignumberofcontemporary
dosage forms, including lyophilized drugs.
In this connection, the working out of its
identification method is a timely problem.
TLC analysis is rather easy method to identify
substances. It is listed in Russian and foreign
pharmacopoeias.

Materials and methods:
Polyvinylpyrrolidone (BASF, Germany), LHS-
1208, lyophilisate for preparation of injections
solutions 9 mg, Ormustin, lyophilisate for
preparation of injection solutions 125 mg
(Blokhin Russian Cancer Research Center of
the Ministry of Health of Russia), different
organic solvents: water ammonium 25%, ASC:
acetone, AD.: benzole, AD, n-hexane, CP,
methanol, CP; propanol-2, ASC; chloroform,
CP; ethylacetate, CP; ethanol, ASC (Himmed,
Russia); n-butanol, ASC (Ekos-1, Russia);
glacial acetic acid (GAA), CP (Mosreaktiv,
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cus); JensHast ykcycHas kuciora (JIVK), x.u.
(BAO «MocpeaxtuB», Poccust); cnupt 3Tui0-
Bl 95% (3AO «bpsinuanos-A» depeiin, Poc-
cusl); WON KpHCTaTM4eckuid, 4.j.a. (Xummen,
Poccust);  xpomarorpaduueckue — IIIACTHHKU
Sorbfil [ITCX-A®D-A, 10x15 cm (Poccus); Silica
gel 60 F 254, 10x10 cM co CTEKJISTHHOM TOATIOXK-
koii (Merck, I'epmanusi); CTEeKIsSTHHAs Kamepa
kpbitkoit st TCX-ananusza.

Metonuka TCX-ananu3za.

[logBuxHyt0 (hazy rOTOBWIM B OTIEIBHOM
€MKOCTHU ITyT€M CMEIIMBaHMS BBIOPAHHBIX pac-
TBOPUTEJIEU U NEPEINBAIN B KaMEPY, BbUIOKUB
BHYTPEHHHE CTEHKH (priIbTpoBaibHON Oymaroii,
CMOYECHHOU B mroeHTe. [I1oTHO 3akpbIBanm Ka-
MepY KPbIIIKON U OCTABIISIIN Ha 25-30 MUH. 1715t
HaCBIIIECHUS KaMephbl IIapaMH AIIOEHTA.

Ha nuuuio crapra xpomarorpaduyeckoit
IUIACTUHKM HAaHOCWJIM IO 5 MKJI UCCIIEyEMBIX
o0pa3uoB nuodunmuzaroB opmyctuHa u JIXC-
1208 u BOzHBINA pacTBOp CTaHAAPTHOTrO 00pas-
na BemectBa ceuzaeTens (COBC).

[locne noxcymuBaHus Ha BO3/LyX€E MJIACTUH-
Ky C HAHECEHHBIMH NMPOOAMHU TIOMELIATIHN B XPO-
MarorpagpuyecKyro KaMmepy ¢ IF03HTOM, IUIOTHO
3aKpbIBAJIM KPBIIIKOH M XpomarorpadupoBaiu
BocxomsmuM criocobom. Ilocnme nmoctmxeHus
(bponTOM drroeHTa nuHUK GuHHIA (ipoder 12
cM Juis tactuHky Sorbfil u 7 em s Silica gel
60 F), nnacTuHKy BBIHUMAJIU U3 KAMEPBI U BBICY-
LIMBAJIM B IIOTOKE TEIJION0 BO31yXa JI0 IOJIHOTO
yAAJIEHUS 3a11axa pacTBOPUTEIIS.

Hns obnapyxenus [IBIl miactunky mome-
IIaJld B KaMepy, HACHILEHHYI0 Napamu Hoja,
U BBIIEP)KUBAIU OKOJIO | MMH 1O IOSIBJICHUS
SAPKO->KENTHIX MsATeH. [IposBUBIIMECs MATHA B
o0pa3uax HUIACHTU(UIMPOBATN OTHOCUTEIHHO
nsatHa COBC n xapakTepu30oBaiu 110 BEIUYHUHE
ynepkuBanus R.

1. IIpuroronenune COBC: TouHy10 HaBeCKy
cyocrannuu [IBIT — 300 mr pacTBopstim B 5 mit
BOJIBI JJIsl HHBEKIUH (KOHIeHTpanus 60 Mr/mi).

2. Ilpurorosnenue pactBopa JIXC-1208:
¢rakoH ¢ TMOMUIM3UPOBAHHON JIEKAPCTBEH-
Hoi opmoii JIXC-1208 pactBopsiiu B 10 mi
BOJIbI 1151 MHBbEeKLMM (KoHuenTpauus [1BIT— 60
MI/MIT).

3. IlpuroToBneHue pacTBopa OpMYCTHHA!
¢rakoH ¢ TMO(UIM3UPOBAHHON JIEKAPCTBEH-
HOW (hOpMOH OpPMYCTHHA PACTBOPSUIM B 5 Ml
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Russia); ethanol 95% (Bryntsalov-A Fereyn,
Russia); crystalline iodine, ASC (Himmed,
Russia); Sorbfil PTSH-AF-A chromatographic
plates, 10x15 cm (Russia); Silica gel 60 F 254,
10x10 cm with glass base (Merck, Germany);
glass chamber with lid for TLC analysis.

Methods of TLC analysis:

Moving phase was prepared in separate bin
by blending of the chosen solvents and poured
into the chamber, spreading filtered paper with
eluent over the walls. The chamber was closed
with a lit and put for 25-30 minutes for chamber
saturation with eluent vapors.

5 ul of the samples of ormustin lyophilisates
and LHS-1208 under study and water solution
of tracking standard was placed on the start line
of chromatographic plate.

After air-drying, the plate with probes
on it was put into chromatographic chamber
with eluent, then it was closed with a lid and
chromatographed using ascending technique.
Once the eluent front reached the finish line
(development length 12 cm for Sorbfil plate and
7 cm for Silica gel 60 F), the plate was put out
from the chamber and dried out in a warm air til
complete elimination of eluent smell.

To reveal PVP the plate was put into the
chamber saturated with iodine vapors for 1
minute until the appearance of bright yellow
spots. The spots appeared in the samples were
identified considering the tracking standard spot
and they were characterized by the R, retention
value.

1. Tracking standard preparation: accurately
weighed quantity of PVP excipient — 300 mg,
are dissolved in 5 ml of water for injections (60
mg/ml concentration);

2. LHS-1208 preparation: a flask with
lyophilized dosage form LHS-1208 is dissolved
in 10 ml of water for injections (60 mg/ml PVP
concentration);

3. Preparation of ormustin solution: flask
with lyophilized dosage form of ormustin is



Pharmacy & Pharmacology V. 4 Ne 2 (15), 2016

DOI: 10.19163/2307-9266-2016-4-2(15)-88-94

BOJIbI 1151 MHBbEKUUM (KoHueHTpauus [1BIT— 60
MI/MIT).

4. IlpuroroBieHue MOAHON KaMephl: Ha THO
9KCHUKAaTOpa YCTAHABIMBAIU TUTEIb, B KOTOPHIA
Hachlmaiau Kpuctamibl Mona 1,0 1, ocraBisiu
Ha 15 MUH JIJ19 BO3TOHKHU HOJA.

Pesynbrarhl ¥ UX 00CYXJICHHE.

B xone sxcniepumenTa Ha JBYX IJIaCTUHKAX
(Sorbfil u Silica gel 60 F) ocymecTtusim moa-
060p moABIKHOW (a3el il Xpomarorpaduye-
CKOI0 JKCIEpPUMEHTa C UCIOJIb30BAaHUEM pa3-
JIMYHBIX CHCTEM pacTBOpuTenei. 3nauenus R,
[IBII B pa3nuuHbIX CHUCTEMaxX PacTBOPUTEIIEH
Mpe/cTaBIeHbI B Tabuie 1.

dissolved in 5 ml of water for injections (60
mg/ml PVP concentration);

4. Preparation of iodine chamber: crucible
with 1.0 g of iodine crystals was installed on
the bottom of the exsiccator for 15 minute for
iodine distillation.

Results and discussion:

During the experiment on two plates (Sorbfil
and Silica gel 60 F) we assorted moving phase
for chromatographic experiment using different
solvent systems. PVP R, values in different
solvent systems are shown in the table 1.

Taonuya 1 — Ighghexmusnocmo noosuricnoit pazvl npu uoenmuduxayuu IIBIT
6 IUOPUNUZUPOBAHHBIX J1EKAPCHEEHHBIX (hopmax
Table 1 — Efficiency of the moving phase at the identification of PVP in lyophilized

dosage forms
3nagenne R, [1BII/ Value of R, PVP
Sorbfil Silica gel 60 F
25128 | E5Es -
CocraB HOABUKHOH (assl / c; Bl B S c; sl7 B =
Composition of the moving phase = 222 B Z IR
sgEgl ©l&gEg ©
=2/ 28|52 5E 5|5 &
R EEIEE EEEE
Q850 E| 82| 850&
6en3ou: atanon 95% (1:1) / benzol: ethanol 95% (1:1) * * * * *
Oensou: aretoH (1:1) / benzol: acetone (1:1) * * * * *
6ensou: strnanerar (9:1) / benzol: ethyl acetate (9:1) * * * - - -
Oenson: stunanerar: soaa (10:4:1) / % % %
benzol: ethyl acetate: water (10:4:1)
areToH: tunarnerar: Boaa (10:4:1) / " " % % " *
acetone: ethyl acetate: water (10:4:1)
aretoH: ataHoa 95% (1:1) / acetone: ethanol 95% (1:1) * * * * * *
H-Oytanoi: 25% ammuaxk (3:2) / n-butanol: 25% ammonia (3:2)
H-OyTanomn: 25% ammMuak: aretoH (1:2:3) / " « % % % *
n-butanol: 25% ammonia: acetone (1:2:3)
H-OyTanoi: staHon (1:1) / n-butanol: ethanol (1:1) * * - - -
H-OyTaHox: H-rekcaH (1:1) / n-butanol: n-hexane (1:1) - - -
H-Oytanon: JIYK: Bona (12:3:5) / n-butanol: GAA: water (12:3:5) * * * * * *
nponanon-2: JIVK: Boga (12:3:5) / x « « « « x
propanol-2: GAA: water (12:3:5)
nponaHon-2: 25% ammuak (3:2) / propanol-2: 25% ammonia (3:2) | 0,6 | 0,6 | 0,6 * * *
nponanon-2: 25% ammuak (10:1) / « x x % " *
propanol-2: 25% ammonia (10:1)
nponaHon-2: 25% amMuax: anetoH (2:1:3) / " * " % % "
propanol-2: 25% ammonia: acetone (2:1:3)
nponanoi-2: 25% ammuax: xiaopodopm (3:2:2) / * « « « " *
propanol-2: 25% ammonia: chloroform (3:2:2)
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3uauenue R, I1BII / Value of R, PVP
Sorbfil Silica gel 60 F
2558 i85 <
Cocras noaBUKHO# (asbl / i Blv 35 S cz Bl7 3 S
Composition of the moving phase 2 2 % i § 2 2 (é) o% §
2% 285 258 e85
SEE2I2E5E 528
Q| E5|CE| &2 &5CE
nponanon-2: 25% ammuax: 6enson (3:2:2) / " " % « * "
propanol-2: 25% ammonia: benzol (3:2:2)
nponaHon-2: 25% ammuak: JIVK (2:3:3) / % % % % " %
propanol-2: 25% ammonia: GAA (2:3:3)
nponanon-2: 25% ammuak: sranon 95% (1:1:1) / " % % " * «
propanol-2: 25% ammonia: ethanol 95% (1:1:1)
npornanon-2: 25% aMMuak: STHIOBBIN 3¢up (3:2:2) / " % %
propanol-2: 25% ammonia: ethyl ether (3:2:2)
xsopodopm: atanon 95% (7:1) / chloroform: ethanol 95% (7:1) * * * - - -
xsiopodopm: meranon (5:1) / chloroform: methanol (5:1) * * * - - -
xnopodopm: sranon 95%: JIVK (8:4:1) / « % % % % «
chloroform: ethanol 95%: GAA (8:4:1)
xsopoopm: stunanerar (9:1) / chloroform: ethyl acetate (9:1) * * * - - -
xnopodopm: stuanerar: Boaa (8:6:1) / « " " % % «
chloroform: ethyl acetate: water (8:6:1)
xnopogopm: H-rexcan: JIVK (2:2:1) / " % " % % "
chloroform: n-hexane: GAA (2:2:1)
xa0podopm: aneTon: sranon 95%: 25% ammuaxk (21:9:2:1) / " « % % % «
chloroform: acetone: ethanol 95%: 25% ammonia (21:9:2:1)
sranon 95%: 25% ammuaxk (3:2) / 07107107 = " «
ethanol 95%: 25% ammonia (3:2) ’ ’ ’
sTanon 95%: 25% ammuak: 5TunoBbIH 3¢up (4:1:10) / « « % % % «
ethanol 95%: 25% ammonia: ethyl ether (4:1:10)
sranon 95%: JIVK: Boxa (12:3:5) / « « « " " «
ethanol 95%: GAA: water (12:3:5)

Tpumeuanue: * II1BII ocmancs na aunuu cmapma,; ucciedo8anue e npogoouu
Note: * PVP only remained at the start line; — no studies

ITo manneM Tabmuiel 1 BugHo, uro I1BIT Ha
mnactunke Silica gel 60 F na 22 nuccnenyembix
cucTeMax He o0aaeT Kakon-JInbo XpoMarorpa-
(bryeckor MOBUYKHOCTHIO, BO3MOXKHO, 3TO CBSI-
3aHO C BBICOKOW COPOIMOHHON CIIOCOOHOCTHIO
ucciexyeMoro Beuectsa. [I[pumenenue miactu-
Hok Sorbfil Ha 30 pa3nuuHBIX cHCTEMaxX PacTBO-
puTeNel MmoKas3ago, 4To JIMIb B JBYX CIydasx
ynanochk otopsathk [IBII oT craproBoii auHuu:
nponanon-2: 25% ammwuak (3:2) u 3TaHON-2:
25% ammmak (3:2). [punensr oOHapyKeHHS B
ATUX CHUCTEMax OBUIM MPAKTHUYECKH OIMHAKOBBI
U coctaBuiad okoio 0,3 Mkr/mia. MMeHHO >TH
cucTeMbl BbIOpaHbl 1t uaeHTudukanuu [1BI1 B
cocraBe JTUO(DUIM3UPOBAHHBIX JICKAPCTBEHHBIX
¢dopm opmyctuna u JIXC-1208.
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As we can see from the table 1, PVP at
Silica gel 60 F plate at 22 systems does not have
Probably
it is linked with a high adsorption capability

any chromatographic movement.

of the substance under study. Sorbfil plates
application at 30 different systems showed that
only in two cases PVP moved from the start line:
propanol-2: 25% ammonia (3:2) and ethanol-2:
25% ammonia (3:2). Revelation limits in these
systems were almost the same and amounted to
0.3 pg/ml. These systems are those chosen for
PVPidentification in composition of lyophilized
dosage forms of ormustin and LHS-1208.
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BriBoasbl

C nensto onpenenenus [1BII B nuodunusa-
TaX OCYILECTBJICH BHIOODP MOJBMXKHOM U HETOI-
BIDKHOM (a3 1O pe3yiaprartaM IMPOBEICHHOTO
uccieoBanys. JlaHHbIe TPOBEICHHOTO UCCIe-
JIOBAaHUSI MOYKHO UCIIOJIb30BaTh B KAUYECTBE IKC-
IIPECC-METO/IA OTIPENETIEHUS UCCIEAYEMOTO BE-
IIECTBA B PA3IMYHBIX JEKAPCTBEHHBIX (OpMax.
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* k%

Huxonaesa Jlroomuna Jleonuoosna — mnao-
Wil HAYYHBII COMPYOHUK 1a00pamopul pa3pa-
oomxku nekapcmeenuvix popm PI'BY « POHL]
um. H.H. Broxuna» Munzopasa Poccuu. O6-
J1acmb HAYYHBIX UHMEPeCcos8. paspabomra npo-
MUBOONYXONLEBLIX NPENAPAMO8, AHANU3 (hapma-
yesmuueckux npenapamos. E-mail: alima91l@
yandex.ru

Tynaxun Hnes [Imumpuesuy — maaowiuii
HAyuuslll COmpyOHUK 1abopamopuu pa3pabom-
Ku nexapcmeenuvix gopm @I'BY « POHIL] um.
H.H. Broxuna» Munzopasa Poccuu. Obracme
HAYYHLIX UHMeEPecos8. pa3pabomka npomueoo-
NYXolesblx npenapamos, aHaius gapmayeemu-
YyecKux npenapamos.

Obopomosa Hamanus Anexcanoposna —
00Kmop apmayesmuyeckux HayK, 3asedyio-
was nabopamopuell papabomru 1eKapcmeeH-
Hoix popm @I'BY « POHL] um. H.H. Broxunay
Munzopasa Poccuu, npogheccop kaghedpui
Qapmayesmuueckol mexunonocuu u gapmaro-
noeuu UI10 Ilepgoco MI'MY um. U.M. Ceueno-

Conclusions

To determine PVP in lyophilisates we
assorted moving and stable phases by the
results of the study conducted. The data of the
research can be used as an express method for
the identification of the substance under study
in different dosage forms.
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6a. Obracmev HAYUHBIX UHMEPECO8. pa3pPabom-
Ka Npomusoonyxonesvix Npenapamos, aHaIu3
Gapmayesmuueckux npenapamos, Ucciedosa-
HUe Npomueoonyxonesol aKmueHOCmuU l1eKap-
CMBEHHBIX NPEnapamos.

bynamsan Hamanvs Jimumpuesna — doxmop
Gapmayesmuueckux Hayk, npogeccop Kage-
Opbl hapmayesmuueckou mexumonro2uu u ¢ap-
maxonoeuu U110 Ilepeoco MI'MY um. U.M.
Ceuenosa. Obnacme HAYUHBIX UHMEPECOB. PA3-
pabomka u cmanoapmu3ayus 1eKapCmeeHHbIX
npenapamos.
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M3YYEHUE BIUAHUA PA3/IUYHbIX 403 CY/IbOATA MATHUA HA COAEPXAHUE
KAZTbUUA U XJTOPA B CbiIBOPOTKE KPOBU KPbIC OBOEIO MNMOJIA

A.B. Boponkos, A.FO. Tepexos, H.H. /[vakosa, H.C. Aépamenko,
. HU. Ilo3onaxos, C.A. Kynewosa

I Iamueopcxuii meouxo-papmayesmuueckuti UHCMUMYm —
Gunuan I'bOY BIIO Borel MY Munzopasa Poccuu, e. [lamueopck, Poccus

INVESTIGATION FOR THE INFLUENCE OF DIFFERENT MAGNESIUM SULFATE
DOSES ON THE CONTENT OF CALCIUM AND CHLORIDE IN BLOOD SERUM
OF RATS OF BOTH GENDERS

A.V. Voronkov, A.Yu. Terekhov, N.I. Dyakova, N.S. Avramenko,
D.1. Pozdnyakov, S.A. Kuleshova

Pyatigorsk Medical and Pharmaceutical Institute —
branch of Volgograd State Medical University, Pyatigorsk, Russian Federation
E-mail: tau200@yandex.ru

[IpoBeneHo wuccnenoBaHWe O BIUSHUU
pa3IMyYHBIX 103 cyabdara MarHus Ha CoOJep-
JKaHWE KaJbllMsS U XJIOpa B CHIBOPOTKE KPOBHU
KpbIc o0oero mona. B pe3ynbrare uccrienopa-
HUSl YCTaHOBIIEHO, YTO MEPOpPaTbHOE BBEACHUE
cynb(dara Maraus B 1o3e 1,7 T/Kr NpUBOIUT K
JIOCTOBEPHOMY CHUKCHHIO COACPMAHHS XJIO-
PHUIOB B CHIBOPOTKE KPOBH KPBIC-CAMIIOB, OT-
HOCHUTEIIbHO KOHTPOJIBHON IPYMIbl )KUBOTHBIX,
a B J103€¢ 5 I/KI — K YMEHBIICHUIO KOHIIEHTpa-
MU KaK XJIOpa, TaK U KaJIbLUA Y KPbIC 000€ro
oJja.

KuroueBble cjioBa: Maraus cynbhar, Kaib-
LIUH, XJIOP, TOKCHIHOCTD.

BBenenue. Ha cerogusamuuii 1eHp 00CTH-
MalMOHHBIE COCTOSIHUS BCTPEYAIOTCA J10CTa-
TOYHO yacTo. [To TaHHBIM HEKOTOPBIX 3apyOesK-
HBIX aBTOPOB XPOHUUYECKUH 3aI10p BCTPEUYAECTCS
y 1,9-27% nanuenToB B Bo3pacte 110 65 net [3].
VYV nun crapme 65 neT pacnpocTpaHEHHOCTh
JAHHOTO cocTosiHUs cocTaBiseT 12,5-30% [5].
[Ipu 3TOM M3 BCEX MALMEHTOB, CTPAJIAIOIIMX
HapyleHUsIMHU cTyina, Tuiib 34% obparatorces
3a MEIMIMHCKON momolbio [6]. B pesynsrare
BO3pacTaeT 4acToTa OECKOHTPOJIBHOTO, Camo-

We have conducted an investigation for the
influence of different magnesium sulfate doses
on the content of calcium and chloride in blood
serum of rats of both genders. As the result
of the study, we have established that peroral
administration of magnesium sulfate at dose
1.7 g/kg leads to the significant decrease of
chlorides content in blood serum of male rats,
concerning the control group of animals, and
at dose 5 g/kg to the decrease of concentration,
chloride as well as calcium in rats of both
genders.

Keywords: magnesium sulfate, calcium,
chloride, toxicity.

Introduction: At present, obstipation con-
ditions are frequently encountered. According
to some foreign authors chronic constipation is
encountered in 1.9-27% of patients aged under
65 [3]. People after 65 years have this condi-
tion in 12.5-30% of cases [5]. But of all pa-
tients with this kind of disorders only 34% call
for medical help [6]. As the result the frequency
of uncontrollable, self-treatment with depletive
agents increase, which often leads to undesir-
able side effects [4]. As the result of some de-
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CTOSITETILHOT'O MPUEMa MAIUEHTAMU CIIA0UTEIb-
HBIX CPEJICTB, KOTOPBIE 3a4acTyI0 BICKYT 3a CO-
00l TpOsIBIEHUE HEKEIATeIbHBIX MOOOYHBIX
peakuuii [4]. [Ipu 3TOM B pesynbrare npuema
HEKOTOPBIX CIAOUTENBHBIX CPEICTB, B YACTHO-
CTH cyib(ara Maruus, HaOIIOIAeTCs BBHICOKas
94acTOTa Pa3BUTHS AEKTPOIIUTHBIX HAPYIICHUN
[1], 9yTO M mpenoNpeneanIo 1ejlb HACTOALIETO
UCCIIC/IOBaHMUS.

Lesablo uccie0BaHUsA SBUIOCH U3YYECHUE
BJIMSIHUSL PA3JIMUHBIX 103 Cylb(daTa Maruus Ha
Coiep)KaHUe KaJbIMsl U XJOpa B CBHIBOPOTKE
KPOBH KpBIC 000€Tr0 IoJia.

Marepuajibl U MeTOABbI HCCIeI0BAHUS.
DKCHEpUMEHT BBINIOJIHEH Ha ayTOPEIHbIX, IMO-
JOBO3pENbIX Kpblcax JuHuUM Wistar oboero
nosa, Maccoit 220-240 rpamm. CornacHo mpo-
TOKOJIy HCCIIeIOBaHUSA OBUIO C(HOPMHUPOBAHO
3 3KCIepUMEHTAIbHBIE TPYIIBl KUBOTHBIX (B
KaxJ10i o 6 camuoB u 6 camok) [2]. Kpsicbl
IIEpBOM TIPYIIIBI CIIYKWIM KOHTpoisieM. Mccie-
nyemblii mpenapar «Maruus cynbdar, mopo-
LIOK JIJIsl IPUTOTOBJICHUS PacTBOpA Ui IpUeMa
BHYTpE» (OOO «Tynbckass (apmarneBTHye-
ckas (pabpuka») BBOIWICA B 2-X J03UPOBKaX.
[TepBas mo3a Obwia OnM3Ka K MaKCHMalIbHOU
TEpaneBTUYECKO ¢ yderoM ko3(dduimenra
nepecyera JUIsl JAaHHOTO BHUJAA JKUBOTHBIX U
cocraBimsia — 1,7 r/kr (MUHUMAaNbHAS 1032).
Bropas no3upoBka mpesmoiaraia BbISBICHHUE
BO3MOKHOTO TOKCHUECKOTO ICHCTBUS penapa-
Ta M COCTaBjsIa 5 I/Kr (MakcHMMalibHas J103a,
TPEXKpaTHas MaKCUMaJlbHasi TepareBTHYeCKas
no3a). Ilpu 3TOM KOHTpOJbHAs TpymIa Kpbic
MoJyvasa BOAY OYMIICHHYIO B SKBUOOBEMHOM
kosnuectse. McecnenyeMslil mpenapar BBOAWII-
Csl per 0s Ha IpoTsbkeHuu 7-mu aHei. Ha 8-i
JICHb BCEX OJKCIEPHUMEHTAIbHBIX IKHUBOTHBIX
MOJIBEprajii 3BTAaHA3UM IyTeM JCKaluTaluu
O] XJIOpANTHIPATHRIM Hapko3oM (350 mr/kr) u
MIPOU3BOMIIN 3200p KPOBHU JUISI TTIOCIETYOIIETO
MOJIYYEeHHUsI CBIBOPOTKH (LEHTPUPYTHPOBAHUE)
U OIIpEeeNICHHsI COJePKAHUS KaIbLUs U XJIOpa.

KoHneHTparuo Xaopu10B (MMOJIb/IT) U3Me-
psuii pOTOMETPHUECKU C MCIIOIb30BAHUEM Ha-
6opa peaktuBoB «DiaSysy». [Ipuniun merona
OCHOBAH Ha CIIOCOOHOCTH XJOPHUIOB BBICBOOO-
K/1aTh SKBUBAJEHTHOE KOJIMYECTBO THOIMOHA-
ta u3 tuounonara prytu (II). Tuoumonar o6-
pasyeT ¢ MOHAMH jKeje3a KOMIUIEKC KPacHOTo
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pletive agents administration, particularly mag-
nesium sulfate, there can be a high frequency of
electrolytic defects [1], which determined the
purpose of this investigation.

Purpose of the study is to research the im-
pact of different magnesium sulfate doses on
the content of calcium and chloride in blood
serum of both gender rats.

Materials and methods of the study. The
experiment was carried out using outbred re-
productive Wistar rats of both gender, weighed
220-240 grams. According to the trials proto-
col there were 3 experimental animal groups
formed (6 male and 6 female rats in each) [2].
The first group rats were taken as control. The
drug under study “Magnesium sulfate, powder
for solution preparation and internal adminis-
tration” (“Tula pharmaceutical plant” Itd) was
injected in 2 dosages. The first dose was close
to the maximum therapeutic, considering cal-
culation factor for these animals, and amounted
to 1.7 g/kg (minimum dose). The second dose
was to reveal possible toxic action of the drug
and amounted to 5 g/kg (maximum dose, tri-
ple maximum therapeutic dose). Meanwhile the
control group of rats was given a clean water
in the same volume. The drug under study was
administered per os during 7 days. On the 8"
day all experimental animals were sacrificed by
decapitation under chloral hydrate anesthesia
(350 mg/kg) and took a blood sample for fur-
ther blood serum extraction (centrifuging), and
determination of the content of calcium and
chloride.

Concentration of chlorides (mmol/l) was
calculated by using phorometry with DiaSys
reagents set. The method’s principle is based
on the capability of chlorides to free the same
quantity of thiocyanate from mercury thiocya-
nate (II). Thiocyanate together with ferrum ions

forms a red color complex, light adsorption of
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LBETA, CBETONONIOLICHUE KOTOPOTO IPOIIOPLIHU-
OHAJIbHO KOHIIEHTPALMHU XJIOPHUIOB.

JUia onpeneseHnss KOHLIEHTPAlK KaJlbLiHs
UCTONB30BATM  (POTOMETPUYECKHI TECT, ¢
pUMEHeHHeM Habopa peakTuBoB «DiaSys».
B HeWTpanbHOM cpelle KallbLIMi pearupyer ¢
apcenaszo I, oOpa3ys KOMILJIEKC CHHETrO IIBe-
Ta. IHTEHCUBHOCTBH OKPACKH IIPONOPLIHOHAIIb-
Ha KOHIIEHTpaluu Kaiplus. BnusHue marnus
ycTpaHsercss Jo0aBleHHEM 8-TUAPOKCUXHHO-
JIMH-5-Cynb(poHOBON Kucinotel. ConepxaHue
KaJbIMs BbIpaXXajl B MMOJIb/J1. Bee onpenene-
HUS NIPOBEJEHBI C HCIIOJIB30BAHUEM CUCTEMBI
aBTOMaTHYECKOTO OMOXMMUYECKOTO aHaIu3a-
topa BS-380 (Mindray).

Pesynbrarhl onbITOB 00pabaThiBaId METO-
JIOM BapUALMOHHOM CTAaTUCTUKU. Bpramcis-
JM CpelHee 3HAYeHUE U CTAHIAPTHYIO OIINO-
Ky cpenHero 3HaueHus (M+m). Ilomyudennsie
JaHHBIE TIPOBEPSIM HAa HOPMAJIbHOCTb pac-
IIPEJIEICHUsT C UCIOJIb30BAaHUEM KpPUTEpUs
Konmoroposa-CmupHoBa. B ciyuae Hopmaiib-
HOT'O paclpeieieHusl JaHHBIX JJIsl CPAaBHEHUS
CPEOHUX  MCIIOJIB30BAIM IapaMeTpUYECKUi
t-kputepuii Crbrofenra. [Ipu He HOpMaIbHOM
pacnpenesieHuy  pe3yJbTaroB  3KCIIEPUMEH-
Ta JaJbHEUIIYI0 CTaTUCTHYECKYIO 0O0paboOTKy
JAHHBIX IPOBOAMIM C ucHoiab3oBaHueM U-
kpurepus Manna-YutHu. /[ns craructudeckon
00paboOTKU pe3ynbTaTOB HCIIOJIB30BAIU TMAKET
nporpamm «StatPlus 2009».

Pesyabrarsl

BBegenue MHUHUMAIbHOW [0O3BI MarHus
cynppara  KpblcaM — camllaM IpUBEIO K
JIOCTOBEPHOMY CHMJKEHUIO YpPOBHS XJOopa B
CBIBOPOTKE KPOBH, OTHOCUTEIILHO KOHTPOJIBHOMN
rpynmel kpeic ¢ 105,72+0,52 Mmonw/n 10
103,27+0,88 mmons/n. Ilpu sTom conepxa-
HUE Kalplus Yy JKMBOTHBIX, IIOJy4YaBLIMX
MUHHMAJIbHYIO 103y CyJb(haTa Maruus, 3Ha4uMo
HE OTINYAJIOCh OT TAaKOBOI'O Y KOHTPOJIbHOM
IpyHnbl KpbIC. 7-JIHEBHOE NEPOpPaIbHOE BBE-
JIeHWEe MarHus cynb(dara B MUHUMAJIbHOHN J03€
HE IPUBEIO K JIOCTOBEPHBIM H3MEHEHUSIM
COJIEpKaHUS XJIOPUJOB U KJIbLUS B CBIBOPOTKE
KpPOBH y KpbIC caMOK (Tadi. 1).

which is proportional to the chlorides concen-
tration.

To determine calcium concentration we
used photometric text with DiaSys reagents
set. In neutral medium, calcium responds to
arsenazo III, forming a blue-colored complex.
Color intensity was proportional to the calcium
concentration. Magnesium influence is elimi-
nated by adding 8-hydroxiquinoline-5-sulphon-
ic acid. Calcium concentration was evaluated
in mmol/l. All determinations were done using
system of automatic biochemical analyzer BS-
380 (Mindray).

The experiments results were processed
by the method of variation statistics. The av-
erage value and standard error of average val-
ue (M+m). The data obtained were checked
on normality of distribution using Kolmogor-
ov-Smirnov’s test. In case of normal distribu-
tion of data parametric Student’s t-criteria was
used to compare average values. If distribution
of results was abnormal, further statistic pro-
cessing was done using Mann—Whitney U test.
StatPlus 2009 program package was used for
statistic processing of the results.

Results

Administration of minimum dose of sul-
fate to male rats led to significant reduction of
chloride level in blood serum, comparing with
control group of rats from 105.724+0.52 mmol/l
to 103.27+0.88 mmol/l. The calcium content in
animals which were given a minimum dose of
magnesium sulfate did not differ significantly
from the same index in the control group. A
week long peroral administration of magnesium
sulfate at minimum dose did not led to signifi-
cant changes of chlorides and calcium content
in blood serum of female rats (table 1).
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Taonuya 1 — Bauanue npenapama «Maznus cyisgham, nopouwiox 011 RPpu2omoei1eHus
pacmeopa 0na npuema 6HYmpb» Ha COOEPHCcanue UOHO8 XA0PaA U Kanbyus

8 CblBOPOMKe KPOBU IKCREPUMEHMAIbHBIX HCUGOMHBIX /

Table 1 — Influence of “Magnesium sulfate, powder for solution preparation

and internal administration” drug on the content of chloride and calcium ions

in blood serum of experimental animals

opomok IMopomoxk Hopomoxk
I'pynna / Marnus Marunus Marnus Marnus
Group cyiabdar cyiabpar cyjbdar cyJbgar
KonTposb | camubl min | camubl max | Konrpoap | camku min | caMku max
Iloka3arean /| camusbl/ no3a / nao3a / camMKkH / nosza / no3a/
Index Control Powder of | Powder of Control Magnesium | Powder of
males Magnesium | Magnesium females sulfate fe- | Magnesium
sulfate sulfate males min sulfate
males min | males max dose females
dose dose max dose
N=6 N=6 N=6 N=6 N=6 N=6
Xunop
(wvos/n) /A1y 65 2510 52 | 103.2740,88% | 104,04£0.80 | 105.33+1,05 | 103.58£0.96 | 99.65+0.56*
Chloride
(mmol/l)
Kanbpnuid
(OB [ 30.0,03 | 2214004 | 2,1140,05% | 2410,03 | 2.28+0,05 | 2.21+0,06*
Calcium
(mmol/I)

Ipumeuanue: * — docmoeepHo OomHOCUMENbLHO KOHMPOIbHOU epynnvl Kpsic (P<0,05).
Note: * —relevant concerning control group of rats (P<0,05).

[Ipu BBeIeHMM MaKCUMaJILHOM J103bI HCCIIe-
JyeMOro Ipernapara HaOII0IanoCch CHIKCHHE
coziep KaHus XJIopa 000MX M3y4aeMbIX MOKa3a-
TeJeH KaK y KpbIC — CaMILOB, TaK U Y KpbIC — ca-
MoK. CozpepxkaHue KajiblMsl B TPYIIIE CaMIIOB
OBLJIO HAa ypOBHE IMOKa3aTeNei caMOK U OBLIO
JIOCTOBEPHO HUKE, YEM I10KA3aTeIU KOHTPOJIb-
HOM rpynibl )KUBOTHBIX (Tabi. 1)

BriBoabI

BBenenue maruus cynbdara B MaKCUMab-
HOU TepareBTu4ecKoi o3¢ — 1,7 1/kr, B Tede-
HHUE 7-MU JHEW, NPUBOIUT K JIOCTOBEPHOMY
CHIDKEHHUIO COZIEP)KaHUS XJIOPHUIOB B CHIBOPOT-
K€ KpOBU KPBIC-CAMIIOB, 110 CPABHEHHUIO C KOH-
TPOJIBHOM I'PYIIION )KUBOTHBIX.

[Ipu BBEIEHHUH TPEXKPATHOM TEpareBTHYE-
CKOM /103bl HAOJIONAETCS] CHUKEHHE KOHIIEH-
Tpaluu KaJbIUsl Y KpbIC-caMIIOB — Ha 9%, a 'y
Kpbic-caMOK — Ha 4%. [Ipu sToM conepxanue
XJIOPUAOB, OTHOCUTEJIBHO TPYIIbl KOHTPOJIS
CHIDKAETCA U Y KPBIC-CaMIIOB, U Y KPbIC-CAMOK.

Taxum 00pa3omM, 3-x KpaTHasi TepareBTUYe-
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After the administration of maximum dose
of the drug under study there was a reduction
of chloride content of both indexes under study,
in male rats as well as female rats. The content
of calcium in a group of male rats was equal
to the female indexes, and it was significantly
lower the indexes of control group of animals
(table 1).

Conclusions:

Administration of magnesium sulfate at
maximum therapeutic dose 1.7 g/kg, during 7
days leads to relevant reduction of chlorides
content in blood serum of male rats comparing
with control group of animals.

After administration of triple dose there is
reduction of calcium concentration in rats —
male by 9%, and female by 4%. The content
of chlorides, concerning the control group
decreases equally in males and females.

Thus, triple therapeutic dose of magnesium
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CKasl 71032 MarHus cyiab(ara OKa3bIBaeT Hera-
TUBHOE BIIMSHUE HA KOHLIEHTPALMIO XJIOPHUI0B
U KaJbLUs B CHIBOPOTKE KPOBHU KpbIC 000€ro
oJa.
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Boponxos Anopeii Braoucnasosuy — 0ok-
Mmop MeOUYUHCKUX HayK, OOyeHm, 3amecmu-
menb oupexmopa Ilamuzopckozo meouxo-gap-
Mayeemuyecko2o uncmumyma — uiuana
I'BOY BIIO Bonel MY Munzopasa Poccuu no
yuebHO-60cnUMamenvhol pabome, 3a6edyio-
wuil xaghedpoii hapmaxonoauu ¢ Kypcom Kiu-
Huueckou gapmarxonozuu. Obracms HAYUHbIX
umnmepecog: NOUCK eewecms, 001a0arouux
9HOOMENUONPOMEKMUBHOU — AKMUBHOCMBIO;
paspabomka nymeti (hapmaxoiocuyecKoll Kop-
peKyuu coCmosHull, BO3HUKAIOWUX Y JUY, UC-
NbLIMbIBAIOWUX NOCMOSHHOE IKCIMPEMATbHOe
Qusuueckoe U NCUXOIMOYUOHATLHOE HANPS-
Jicenue, 8 MOM ducie 8 Cnopme BblCOKUX O0-
CMuUdICeHUll; Npagosvle Acnekmvl CHOPMUEHOU

sulfate negatively influence the chlorides and
calcium concentration in blood serum of both
gender rats.
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