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Evaluation of the efficacy of new vaginal suppositories with garden
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AHHOTAIIUA

IKCIEPUMEHT, B X0Jle KOTOPOTro u3ydasach GapMaKOJIOTUUECKas: aKTUBHOCTD CYIIIO3UTOPHEB BarMHAJIBHBIX C Ty-
CTBIM HKCTPAKTOM JIUCTheB Iasdes jgekaperBennoro (I'AJIILI) Ha MOAEIH MHAYIUPOBAHHOTO BAaTMHUTA, TIPOBOUIICS
Ha 36 KpbIcax-caMKax. JKUBOTHBIX pa3ziesiuia Ha 6 rpyni (1o 6 KPbIC B KAXK/I0H): 1-51 — KOHTPOJIbHAsS (MHTaKTHBIE KPbI-
CBI); 2-1 — UHAYIIUPOBAHHBIN BarMHUT; 3-51 — WHAYIIUPOBAHHBIN BAarMHUT ¢ (apMaKOKOPPEKIHEH CYIIIO3UTOPUAMU Ba-
TUHAIBHBIMU «MeTPOHHUAA30JI»B JI03€ 43 MI/KT; 4-1 — WHAYIIUPOBAHHBINA BaTUHHUT + CYIIIO3UTOPHU C O0JIEITUXOBBIM
MAacJIOM B JI03€ 43 MI/KT; 5-1 — UH/IyIIUPOBAHHBIN BarMHUT + CYNIIO3UTOPUU BaruHaabHble ¢ [DJIIILJI B no3e 4.3 Mr/Kr;
6-51 — UH/IYITUPOBAHHBIN BATHHUT + CYIIIO3UTOPUU BarnHaibHbIe ¢ TAJIIILI B 103€ 8.5 MI'/KT. DKCIIEPUMEHTAIBHBIHN Ba-
TUHUT MOJIeJINPOBAJIN IIyTEM O/IHOKPATHOTO MHTPaBarnHAJIBHOTO BBeZIeHU (psiororeHa B 103€ 0.2 MJI Ha O/THO JKUBOTHOE.

YcraHOBJIEHO, UTO UCCIIEYEMBIN TIPENapaT B 103€ 4.3 MI/KT IPOSIBJISIET MAKCUMAJIbHYI0 PET€HEPUPYIOIIYI0 aKTHB-
HOCTb. Tak, Ip1 KOPPEKIINY BarMHUTA UCCIIEAYEMBIM IIPENIAPATOM B I03€ 4.3 MT'/KT TOJIIIIMHA STTUTETUA COCTaBUIIA 65.06
[38.2-89.4] MKM (m1pu JIeYeHUH CYNIIO3UTOPHUSAMHU « METPOHH/Ia30J1» U CYHIIO3UTOPUAMHE C 0OJIETTUXOBBIM MacJIOM 43.3
[34.7-55.6] u 76.6 [48.7—107.1] MKM COOTBETCTBEHHO), & COOTHOIIIEHUE SIUTENHS U CTPOMBI COOCTBEHHOU ILJIACTUHKU
CJIM3UCTOTO CJIOS BIarajuia ObL10 OJIM3KUM K HOPME.

Takum ob6pazom, cynmnosutopun BaruHayibHble ¢ ['DJIIIJI ABIAIOTCA MEPCIIEKTUBHBIMHU /IS TAJbHEUIIIETO U3yde-
HUSI B KQUeCTBe MMOTEHIIMAJIBHOTO CPEJICTBA JIJIs JIeUeHHsT NH(PEKITMOHHO-BOCIIATUTENBHBIX 3a00I€BAaHII HUKHETO OT/Ie-
Jia )KEHCKOTO TI0JIOBOTO TPaKTa.

Karoueewvle cao6a: BAaTHHUT, TYCTON SKCTPAKT JINCTHEB ayiest IEKAapCTBEHHOTO, CJIU3HCTast 000I0UKA BIATATHINA.

ABSTRACT

The pharmacological activity of vaginal suppositories with the garden sage leaves solid extract (GSLSE) was studied
on a model of the induced vaginitis during experiment which was conducted on 36 female rats. Animals were divided into
6 groups (6 rats in each one): the 1% group was control one (intact rats); the 2" group was with the induced vaginitis; the
3" group was with the induced vaginitis and pharmacological correction by vaginal suppositories Metronidazole in a dose
of 43 mg/kg; the 4™ group was with induced vaginitis and sea-buckthorn oil suppositories in a dose of 43 mg/kg; the 5%
group was the induced vaginitis and vaginal suppositories with GSLSE in a dose of 4.3 mg/kg; the 6" group was the induced
vaginitis and vaginal suppositories with GSLSE in a dose of 8.5 mg/kg. An experimental vaginitis was modeled by single
intravaginal injection of phlogogen at a dose of 0.2 ml per one animal.

It is established that the studied drug in a dose of 4.3 mg/kg shows the maximum regenerative activity. So, when cor-
recting vaginitis with the studied drug in a dose of 4.3 mg/kg thickness of epithelium was 65.06 [38.2—-89.4] um (when
treated with Metronidazole suppositories and suppositories with sea-buckthorn oil 43.3 [34.7—55.6] and 76.6 [48.7-107.1]
um respectively), and the ratio of epithelium and stroma of lamina propria of vaginal mucosa was close to normal.

ITocrynmia 09.09.2019
IIpunATa 20.10.2019

*Aemop, omeemcmeenHblil 3a nepenucky

Onycosa UuHa Anexceesra: I'Y JIHP «JIyraHCKuii TOCyIapCTBEHHBIN MeIH-
LIMHCKUH yHUBepcuTeT UMeHU CBaTutess JIyku». 91045, T. JIyraHck, KBap-
Tas 50 jer O6opoHs! JIyraHcka, 1T.

E-mail: i.a.tokovaya@gmail.com

Received 09.09.2019
Accepted 20.10.2019

*Corresponding author

Yunusova Inna Alekseyevna: Saint Luka Lugansk State Medical University, 1g,
Kvartal 50 Let Oborony Luganska, Lugansk, 91045, Lugansk People’s Republic.
E-mail: i.a.tokovaya@gmail.com

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

89



doi: 10.31549/2542-1174-2020-1-89-99

FOnycosa H.A. u dp. / Journal of Siberian Medical Sciences 1 (2020) 89—99

Thus, vaginal suppositories with GSLSE are perspective for further studying as a potential tool for the treatment of
infectious and inflammatory diseases of lower female genital tract.

Keywords: vaginitis, solid extract of garden sage leaves, vaginal mucosa.

BBEJAEHMHNE

CeronHa 0oco0oe BHUMAaHHE yJeJseTcsa Jiede-
HUIO WH(EKITNOHHO-BOCTIAJIUTEIbHBIX THHEKOJIO-
ruyeckux 3a00jieBaHUM, KOTOpblE HETAaTUBHO OTpa-
JKAQIOTCS Ha PEIPOAYKTHUBHOM 37I0POBBE U KaUecTBe
JKU3HU JKeHITUH [1]. BocnasiuTebHble THHEKOJIOTH-
yeckue 3a001€BaHUS Yallle BCETO HAUMHAIOTCS C UH-
(beKITMOHHBIX MTOPAKEHNH BYJIBBHI U Biarajgumia. B
[IOCJIe/THUE TOJ[bI OTMEUYAETCsI POCT 3a601€EBAEMOCTH
JKEHINWH IePBUITUTAMU U ByJIbBOBaruHutamu. He-
crienuUYECKUd BaTrUHUT OOHAPYKUBAIOT Y KaK-
JIOH TATOUW MAIUEHTKU TUHEKOJIOTMYECKOTO IIPO-
duns. laHHasA MATOJIOTHS BCTPEYAETCS B IITUPOKOM
BO3PACTHOM JHama3oHe, IPU 3TOM, KaK IIPaBUJIO,
pasBuBaercsa Ha ¢GoHe MHOPEKIHOHHBIX 3a00JieBa-
HUU, BO3/IEUCTBUS MECTHBIX ITOBPEXK/IAIONINX areH-
TOB, CHIKEHU S QYHKIINHN AUIHUKOB, SHAOKPUHHON
MaTOJIOTUU, UMMYHO/IE(PUITUTHBIX COCTOSHU [2].

Tepanusa HecremupUUECKOTO BarvHUTA Ha-
IIpaBJIeHa Ha OKa3aHUe KaK MEeCTHOTO, TAK U CUCTEM-
HOTO IIPOTHUBOBOCIAJIUTEIHHOTO, aHTUMUKPOOHOTO
U OOIIEYKPEIUISIONIETO BO3eHCTBUA. MecTHOe J1e-
yeHUe 3aKJII0YAeTCs B CAHAIUHM HAPYKHBIX II0JIO-
BBIX OPTaHOB W BJIATAJIUINA, BBEJIEHUH BO BJIaTajIu-
IIle BaTMHAJIBHBIX CBeuell U TabJIETOK C pa3IMYHbI-
Mu npenaparamMu. Cpenu HHTpaBarMHAJIBHBIX Jie-
KapCTBEHHBIX IPENapaToB JJisl JIEUEeHUs JaHHOH
[IaTOJIOTUU OOJIBIIYIO TOJII0 3aHUMAIOT CHHTETHYE-
CKHe IIpernapaTsl, B CBA3H C UeM, Ha HaIll B3IV, HH-
Tepec IPeACTABJISIOT IIPernapaThl IPUPOAHOTO IIPO-
HCXOXK/IEHUsI, 00JIaaloniue psloM IPEUMYIIECTB
[3]. /A jekapCTBEHHBIX IIpenapaToB PaCTHTEIb-
HOTO TIPOUCXOK/IEHHUsI XapaKTEPHBI IOJUBAJIEHT-
HOCTh U CUCTEMHOCTH (PapMaKOJIOTUUECKOTO JeH-
cTBUsA, 3PPEKTUBHOCTS B OE30IaCHOCTH IIPH JIJIU-
TEJIbHOM JI€YEeHUU, MUHUMAaJIbHbIe MOOOUYHBIE 5(d-
(beKTHI 1 BO3MOKHOCTD UCIIOJIH30BAHU S IJIsI UX ITPO-
HU3BO/ICTBA OTEUYECTBEHHOTO CHIPbs. B ¢BA3U ¢ 3TUM
pa3paboTKa HOBBIX JIEKAPCTBEHHBIX MIPEapaToB Ha
OCHOBE JIEKAPCTBEHHOT'O PACTUTEIHFHOTO CHIPhS I
MEeCTHOTO ITPUMEHEHU S CETOAHS SBJISETCA aKTyaIb-
HOH 3aJiauei.

IEJIb NCC/IEAOBAHUA

Nzyuenne ¢apmMakoIIOTUUECKOH aKTUBHOCTH
CYTIIO3UTOPUEB BarWHAJIBHBIX C T'YCTBIM 3KCTPaK-
TOM JIMCTheB Imasidess jekapcrBeHHoro (IAJIILJII)
Ha MOJIeJTi MHAyIupoBaHHoro Baruuura (I1B).

INTRODUCTION

Nowadays special attention is paid to treat-
ment of infectious and inflammatory gynecological
diseases which negatively affect women’s repro-
ductive health and quality of life [1]. Inflammatory
gynecological diseases most often begin with infec-
tious lesions of vulva and vagina. In recent years,
an increase in the incidence of women with cervi-
citis and vulvovaginitis has been noted. Nonspe-
cific vaginitis is registered in every fifth patient of
a gynecological profile. This pathology occurs in a
wide age range, while as a rule it develops against
the background of infectious diseases, exposure to
local damaging agents, decreased ovarian function,
endocrine pathology, immunodeficiency states [2].

Treatment of nonspecific vaginitis is directed
to rendering both local and systemic antiinflam-
matory, antimicrobial and recuperative influence.
Topical treatment consists of sanitation of external
genital organs and vagina, administration of vaginal
suppositories and tablets with various medicaments.
Among intravaginal medicines for the treatment of
this pathology a large proportion is occupied by
synthetic drugs, in this connection, in our opinion,
drugs of natural origin having a number of advan-
tages [3] are of interest. Herbal medicines are char-
acterized by multivalency and systemic pharmaco-
logical action, efficiency and safety during long-term
treatment, minimal side effects and possibility of
using domestic raw materials for their production.
In this regard development of new medicines on the
basis of medicinal plant raw materials for topical ad-
ministration is an urgent task today.

AIM OF THE RESEARCH
Studying of pharmacological activity of vagi-
nal suppositories with the garden sage leaves solid

extract (GSLSE) on model of the induced vaginitis
(v).

MATERIALS AND METHODS

The research was conducted on 36 white out-
bred mature female rats weighting 170.8 + 15.59 g.
The animals were kept and an experiment was con-
ducted according to the generally accepted recom-
mendations. The work meets the requirements of
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MATEPHUAJIBI 1 METO/AbI

HccnenoBanue npoBoauiau Ha 36 Gesbix Gec-
IIOPOHBIX TIOJIOBO3PEJIBIX KPhICAX-CAMKAX MAacCOH
170.8 + 15.59 1. CoziepkaHue *KUBOTHBIX U IIPOBe/Ie-
HUe DKCIEPUMEHTA COOTBETCTBOBAJIHM OOIIETPUHSI-
TBHIM peKoMeHAanuaM. B pabore cobirogeHs! Tpe6o-
BaHUSA I'YMAHHOTO OOpAIlleHHsI C SKCIIEPUMEHTAIb-
HBIMH JKUBOTHBIMH [4, 5]. B aKcTIepuMeHTE UCIIOb-
30BaJII MUHUMAJIBHO JIOIYCTUMOE JJIsl CTATHUCTHU-
YeCcKOU 00pabOTKH U IMOJIyYEHUS JIOCTOBEPHBIX pe-
3YJIBTATOB OOIIENPUHATOE KOJIMYECTBO KUBOTHBIX
(o 6 B TpymIE).

JKuBoTHBIX pazzenuau Ha 6 TPYII: 1-s1 — KOH-
TpoJbHAsA (MHTAKTHBIE KPBICBL); 2-1 — HUHAYIIUPO-
BAHHBIA BAarWHUT; 3-f1 — WHAYIIUPOBAHHBINA Baru-
HUT + CYIIIO3UTOPHUU BaruHajbHble «MeTpoHHUIA-
30i1» (OO0 «AHkepo-CymaKeHCKUH XUMHUKO-(ap-
MalleBTUUECKUH 3aBO/I», Poccusi) B 7103e 43 MI/KT);
4-s1 — UHAYIUPOBAHHBIA BAaTUHUT + CYNIIO3UTOPUH
¢ obsiennxoBbIM MaciaoM (AO «HUXKDAPM», Poc-
cusl) B 103€ 43 MI/KT; 5-51 — UHAYIIUPOBAHHbBIN Ba-
TUHUT + CYNIIO3UTOpUU BaruHaiabHble ¢ [DJIILII B
JI03€ 4.3 MT/KT; 6-51 — UHAYIIUPOBAHHBIA BATHHUT +
+ cynmnosurtopuu BaruHasbHble ¢ ['DQJIIIJI B fose
8.5 mr/kr. Jlo3bl, IpHMeHseMble B HCCJIEeIOBAHUY,
PaCCUYUTHIBAIU C YUETOM HUCIIOIb3YEMBIX B DKCIIEPHU-
MEeHTaJIbHOU (apmakoaoruu K03GQUIHNEHTOB BU-
nosoi crorikoctu I0.P. PribostoBiiesa [6].

TepaneBTuyeckylo 3G(PEKTUBHOCT HU3YYaTH
Ha MOJeJIN WHIYINPOBAHHOTO BAaTMHUTA, KOTOPBII
BOCIIPOM3BOAIIIN ITyTEM OZHOKPATHOTO MHTPaBaru-
HQJIBHOTO BBEJIEHUS DKCIEPUMEHTAILHOMY *KUBOT-
HOMY (rororeHa (15% popmanun) B o3e 0.2 M1 [7].
Vccnemyemple mpenapaThl U IpenapaThl CPaBHEHUA
BBOJIMJIM UHTPABATMHAJIBHO 1 pa3 B CYTKH B TEUEHHE
3 CyT 110 BBeZieHUs (JIOTOTeHA U 7 CYT IOCJIEe BBeJe-
HUA. JJITUTebHOCTD BBEJIEHNS H3yUYaeMbIX ITpenapa-
TOB — 11 iHeH. [Tocste 3aBepIlIeHNsT MO/IETUPOBAHUS
BAaTWHUTA U BBEIEHUSA JIEKAPCTBEHHBIX ITPEIapaTOB
KpPBIC BBIBOJWJIN U3 SKCIEPUMEHTA M0 3DUPHBIM
HapKO30M, ITyTeM JIeKaIIUTAINH, U ITOJIyJIaau 00pas-
Il CIM3HCTOM 000 10ukny Baaranuina (COB).

JKCIEPpUMEHTATbHbBIE 00pa3Ibl QUKCHPOBAJIH B
10% pacTtBope dbopMasinHa, 00e3BOKUBAJIHU B CITUP-
TaxXx C BO3pACTAIOIIEeN KOHIIEHTPAIUed W 3aJIMBa-
Jii B m1apaduH, MocJIe Yero ¢ Kaxk/10ro 6J0ka ¢ TKa-
HBIO CTEHKU BJIATAJIUIIA KUBOTHOTO M3TOTABJIMBA-
JIV CepUUHBIE CPE3BI TOIIINHON 5 MKM. IIpemaparsl
OKpaIInBaIi reMaTOKCUINHOM U 303UHOM. MUKpo-
CKOIIMUECKOE UCCJIeIOBAaHNE BBITIOJIHSIOCH IIPU YBe-
JIMYEHUU 100 U 400 C IOMOIIBI0 MUKpPOCKoma Primo
Star (Carl Zeiss, I'epmanus).

MopdomeTpusi THCTOJOTHYECKUX IPENapaToB
HAYMHAJIACh CO CTEPEOMETPHUYIECKOTO UCCIIETOBAHMU S

humane treatment of experimental animals [4, 5].
The standard quantity of animals, minimum ad-
missible for statistical processing and obtaining
significant results (6 in a group) was used during
the experiment.

Animals were divided into 6 groups: the 1°t one
was control one (intact rats); the 2™ group was with
the induced vaginitis; the 3™ group was with the
induced vaginitis and vaginal suppositories Metro-
nidazole (Anzhero-Sudzhensk Chemical and Phar-
maceutical Plant, Russia) in a dose of 43 mg/kg;
the 4™ group was with the induced vaginitis and
suppositories with sea-buckthorn oil (Nizhparm,
Russia) in a dose of 43 mg/kg; the 5% group was
with the induced vaginitis and GSLSE vaginal sup-
positories in a dose of 4.3 mg/kg; the 6 group was
with the induced vaginitis and GSLSE vaginal sup-
positories in a dose of 8.5 mg/kg. The doses applied
in the study were calculated taking into account the
species resistence coefficients used in experimental
pharmacology by Yu.R. Rybolovlev [6].

The therapeutic efficacy was studied on model
of the induced vaginitis which was reproduced by
single intravaginal injection of phlogogen (15% for-
malin) to experimental animal in a dose of 0.2 ml
[7]. The studied drugs and the drugs of comparison
were administered intravaginally 1 time a day dur-
ing 3 days before the phlogogen injection and 7 days
after it. The duration of administration of the stud-
ied drugs was 11 days. After completion of model-
ing of vaginitis and administration of medicines the
rats were withdrawn from the experiment under
ether anaesthesia by decapitation, and the samples
of vaginal musoca (VM) were obtained.

Experimental samples were fixated in 10% for-
maline solution, dehydrated in ascending alcohol
series and embedded in paraffin. After that serial
sections of 5 um thick were made from each block
with vaginal wall tissue of an animal. The prepa-
rations were stained with hematoxylin and eosine.
Microscopic examination was performed at 100x
and 400x magnification with Primo Star micro-
scope (Carl Zeiss, Germany).

The morphometry of tissue specimens started
with stereometric study by means of Primo Star mi-
croscope at 400x magnification using spot counting
method. A grid of horizontal and vertical lines the
intersection of which formed 100 points was over-
laid on the computer image of a tissue specimen.
The number of points which fell within a structure
corresponded to the specific volume of this struc-
ture in the tissue [8].
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¢ IOMOIIBI0 MUKpockona Primo Star mpu yBemue-
HUU 400, C IPUMEHEHNEM METOZ[a «TOUETHOI0 cue-
Ta». Ha koMmbioTepHOe M300parkeHne THUCTOJIOTH-
YeCKOTO0 ITpernapara HaKJIabIBaaach CETKA U3 TOpHU-
30HTAJIBHBIX U BEPTUKAJIBHBIX INHUH, lTlepecedeHre
KOTOPBIX 00pa30BhIBAJIO 100 Touek. KosmuecTBo TO-
YeK, HAXOJUBIIHUXCA B CTPYKTYPE, COOTBETCTBOBAJIO
yIeJIbHOMY 00'beMY BTOH CTPYKTYPHI B TKaHHU [8].

MeTozi0OM «TOUYEUHOTO cYeTa» MPH 400-KpaT-
HOM YBEJIUYEHHU MHUKPOCKOIIA OIPeJesIsijoch
SIHUTEJINAIBHO-CTPOMAJIBHOE COOTHOIIEHHE (3I1H-
TEJUs U CTPOMBI COOCTBEHHOH IJIACTUHKU) CIIU3U-
CTOH BJjarajvina. B KakIod rpyIiie UCcieI0BaIu
10 ToJiell 3peHUs TUCTOJIOTHYECKHUX IIpelaparos,
YTO COCTAaBJIAJIO 1000 TOUYEK. PeructpupoBasivch
TOYKH, KOTOPbIE IPOEIMPOBAIUCH HA SIIUTEINATIb-
HYIO [IJIACTUHKY ¥ COOCTBEHHYIO IIJIACTUHKY CJIM3H-
CTO¥ 000JIOUKH.

Iy ompeziesieHus TOJIIIUHBI 3IIUTEINATBHO-
ro cjios Obla BBINOJIHEHA KOMITBIOTEPHAsA MOPQo-
MeTpHUsI ¢ TOMOIIIBI0 MUKpOCKoma Primo Star, mepco-
HaJIbHOTO KOMITBIOTEPA, BU/IEOPETUCTPATOPA U IIPO-
rpaMMbl aHa/IM3a n306pakeHuit AxioVision (Bepcust
4.8.2) Ipu 400-KpaTHOM YyBeJIMUEHHWH. B KaxaI0M
I10J1e 3pEeHMsI U3MEPSLIH 110 10 3HAYEHUU U YCPeHA-
J1 ux B rpymnne. IlosydeHHBIe pe3ysIbTaThl I03BOJIH-
JIH OTIPEZIETUTD CPETHIOIO TOJIIIUHY SIUTEINATbHOU
IUIACTUHKHY CIIU3UCTON 000JIOUKY BJIATAJIUINA C yUe-
TOM aKaHTOTUUECKHUX pa3pacTaHul B MUKPOMeETpax.

Cratuctuyeckyio o6paboTKy BceX HIHGPOBBIX
[IOKa3aTeyjiedl MPOBOAWIN C INPUMEHEHUEM IIpO-
rpamMHoro makera Microsoft Excel XP. Pesysbra-
THl MOP(GOMETPHUUYECKOTO HCCIIEZIOBAHUS TIPEJICTAB-
JIeHBI B BU7Ie MeZinaHbl (Me) 1 KBapTHUIIBHBIX HHTEP-
BaJIOB [QI_Q3]~ OTnuyusa MeXxJy IpylnnamMu cuuTa-
JIM CTATUCTUUYECKU JOCTOBEPHBIMU IPHU MPUHATOM
YPOBHE CTATUCTHYECKOHN 3HAUUMOCTH P < 0.05.
PE3YJ/IBTATDBI 1 OBCYKJIEHUE

IIpu 0630pHOI MUKPOCKOIIMHU CTPYKTypa CJIH-
3UCTOU ODOOJIOUKH BJIATaJIUINA Y MHTAKTHBIX KPBIC
cooTBeTcTBOBasia HopMme (puc. 1). IIpum mMopdome-
TPUYECKOM HCCJIeIOBAHUU TOJIIUHA SIUTEIUSI CO-
craBuia 61.9 [54.07—77.7] MkM. COOTHOIIIEHHE DITH-
TEJINAJIPHON M CTPOMAJIbHOH IIJIACTUHKHU CJTU3UCTON
BJIATAJIUIIA TPUOJIMKAIOCH K 1 : 1. [[pU3HAKOB 1MO-
BPEXKJIEHUS B SITUTEINHU He BBISBJIEHO (TabJIHIIa).

O pasButuu narosoruydeckoro mnporecca B COB
JKUBOTHBIX C MHAYITUPOBAaHHBIM BarMHUTOM, He TI0-
JIyYaBIINX JIeUYEeHUE, CBUAETEIHCTBOBAJ BBISBJIEH-
HBIH CyOTOTAJIBHBIN S3BEHHBIH JIe(PEKT pa3IuIHON
IyOWHBI U 3HAUUTEILHON IPOTSKeHHOCTH. [1o me-
pudepuu 30H HEKpPO3a U 3B B COXPAHUBIIEMCS B
eIUHUYHBIX IOJISIX 3PEHUS SIUTEJTUU OIIPeJesisi-

The epithelial and stromal ratio (an epithelium
and a stroma of lamina propria) vaginal mucosa
was defined by spot counting method at 400x mag-
nification of microscope. In each group 10 fields
of view in tissue specimens were examined which
made 1000 points. Points which were projected on
an epithelial layer and lamina propria of a mucous
membrane were registered.

For determination of thickness of an epithelial
layer the computer morphometry by Primo Star
microscope, personal computer, video recorder and
AxioVision images analysis program (version 4.8.2)
at 400-fold magnification was conducted. 10 val-
ues in each field of view were measured and aver-
aged in the group. The received results allowed to
determine the average thickness of epithelial layer
of vaginal mucosa taking into account acanthotic
growths in micrometers.

Statistical processing of all digital parameters
was carried out with use of the Microsoft Excel XP
software package. Results of morphometric re-
search are presented in the form of a median (Me)
and quartile intervals [QI—QS]. Differences between
groups considered statistically significant at the ac-
cepted level of the statistical significance p < 0.05.

RESULTS AND DISCUSSION

At the survey microscopy the structure of vagi-
nal mucosa in intact rats was normal (Fig. 1). In a
morphometric study thickness of epithelium was
61.9 [54.07—77.7] um. The ratio of epithelial and
stromal plate of vaginal mucosa was close to 1 : 1.
No signs of damage in the epithelium were revealed
(the Table).

The development of the pathological process in
the vaginal mucosa of animals with induced vagini-
tis that did not receive treatment was evidenced by
the revealed subtotal ulcer defect of various depth
and considerable length. Along the periphery of the
necrosis and ulcer zones, in single fields of view the
acantosis and acantolysis foci were determined in
the remaining epithelium (Fig. 2). The morphomet-
ric study revealed the thinning of the remaining
epithelium to 38.4 [31.1-52.0] um, and significant
prevalence of stroma over epithelium (see Table).

The morphofunctional study results of VM in
rats after treatment with GSLSE vaginal supposito-
ries in a dose of 8.5 mg/kg indicate the regeneration
of the epithelium throughout and the restoration of
the three-layer epithelium in most of the epithelial
layer. Dystrophic changes were detected in a small
number of epithelial cells. The degree of pathologi-
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Puc. 1. Ciiusucras 060I09Ka BJIaTJININA HHTAKTHBIX KPbIC:
A — HenOBpeKeHHas AIUTEINATIbHAS IUTACTUHKA (YB. 100); B — paszesieHre MHOTOCIOHHOTO IJIOCKOTO SITUTENIHA
Ha TpH cs104 (6a3aIbHBIH, TPOMEXKYTOUHBIH ¥ POTOBOI) U cOOCTBeHHAs (CTpOMasIbHAsA) IUTACTHHKA (YB. 400)
Fig. 1. The vaginal mucosa of intact rats:
A — undamaged epithelial plate (magnification (magn.) 100x); B — separation of the multilayer squamous epithelium
into three layers (basal, intermediate, and horny) and the lamina propria (stromal layer) (magn. 400x)

JICh OYaru aKaHTO03a U akaHTosnzuca (puc. 2). Mop-
(bomeTprueckoe uccaeoBaHNe BBISIBUJIO UCTOHYE-
HUE COXPAHUBIIIETOCS SMUTETHS 10 38.4 [31.1-52.0]
MKM, 3HAYUTEJbHOE NpeobsaZlaHue CTPOMBI HaJ
SIUTETHEM (CM. TaOJIHILY).

cal changes, circulatory disorders, the volume of
inflammatory infiltrates were significantly reduced.
At the same time, in comparison with the control
group, signs of hyperregeneration were registered,
in the form of basal cell hyperplasia and thickening

PesysibTaThl TUCTOJIOIMYECKOM U MOP(POMETPUUECKOI OIEHKH U3MEHEHUH CIIM3UCTON 060JIOUKH BJIaTaJIUINA KPBIC UC-
cJyieZloBaHHbIX rpyn (Me [QI—QS])
Results of histological and morphometric assessment of changes in vaginal mucosa in rats of studied groups (Me [Q,-Q,])

Tosmuua suuTe-
JINAJIBHOM IIJIa-
CTUHKH CJIU3UCTOMN

ANUTETHATBHO-CTPOMATIFHOE COoTHOIIeHME (%)
Epithelial-stromal ratio (%)

T'pynma / Group Biarajuma (MKkm) p -
Epithelial layer SIIUTE NN CTpoma IIPOCBET BJIara-
. epithelium stroma JTUIIA
ginal mucosa (um) vaginal lumen
Konutpossnas / Control — 61.9 [54.07—77.7] — 43.0[33.0—46.0] 56.5[45.5-62.0] 14.0 [10.25-18.75]
uB/1V 38.4 [31.1—-52.0] p,,<0.05 21.5[0.5-35.5] 65.5[46.0-77.5]  23.0[14.75—-30.0]
UB + MeTpoHU/Ia301 43.3 [34.7-55.6] P,,<0.05 325 [29.0-43.5] 56.0[40.75—-66.5] 17.0[12.5—22.5]
IV + Metronidazole P, ,<0.05
UB + cynno3utopun ¢ 68.3 [59.1-78.5] p,,<0.05 56.0 [46.5—70.25] 41.5[30.5—-47.75] 7.5[6.25—8.0]
T'9JIIIJI 8.5 mr p, ,<0.05
IV + GSLSE vaginal
suppositories 8.5 mg
UB + cynno3utopun ¢ 65.06 [38.2-89.4] p,;>0.05 38.0 [32.75—41.0] 51.5[48.75—-59.75] 15.0 [13.25—19.0]
T'9JIIILIT 4.3 mr p, ,<0.05
IV + GSLSE vaginal
suppositories 4.3 mg
UB + cynmoszutopun ¢ 76.6 [48.7-107.1] P, ,<0.05 53.0[37.0-68.0] 45.5[34.0-65.0] 9.0[7.25-12.5]
06JIETIX0BBIM MaCJIOM D, (< 0.05

IV + sea-buckthorn oil
suppositories
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Puc. 2. l'ucrosyioruueckre n3MeHeHNA IN3UCTOH 000I0UKY BIIarajIvIa KPbIC C NH/YIIMPOBAHHBIM BATHHUTOM 0€3 JIEUeHNUs:
A — cyOTOTaNIbHBIN I3BEHHBIN 1e(DEKT 3HAUUTETHHOHN MPOTIKEHHOCTH (YB. 100); B — HEKpO3, BocnasuTeIbHAS HHOUIb-
Tpanus (yB. 400); C — oyar akaHTO3a B SNUTEJINH 110 epudeprun 30H HeKpo3a U A3B (II0Ka3aH cTpeskoi) (yB. 400);

D — ouar akaHTOJIM3HCA B SIIUTEJINH 110 ITeprdepuu 30H HEKPO3a U A3B (II0Ka3aH CTPEIKOii) (YB. 400)

Fig. 2. Histological changes of the vaginal mucosa in rats with induced vaginitis without treatment:

A — subtotal ulcer defect of considerable length (magn. 100x); B — necrosis, inflammatory infiltration (magn. 400x);
C — focus of acanthosis along the periphery of necrosis and ulcer areas (shown by the arrow) (magn. 400x); D — focus
of acantholysis in the epithelium on the periphery of necrosis and ulcers (shown by the arrow) (magn. 400x)

Pesynpratel uccienoBaHusi MopodyHKIIHO-
HasibHOro cocTossHuA COB KpBbIC 1ocIe JleYeHus Ba-
TUHaJAbHBIMU cynnosutopusamu c¢ I'SJIIJ B gose
8.5 MI/KT CBUIETEJIBCTBYIOT O PEreHepaIii SIUTe-
JIVSl HA BCEM IPOTSIKEHUH U BOCCTAHOBJIEHUH TPEX-
CJIOMHOCTU BTIUTENA B OOJIBbIIEH YACTH SIUTEU-
aJIpbHOTO IIacTa. Juctpodruyeckrie N3MeHEHU s BbI-
SIBJISLIUCH B HEOOJIBIIIOM KOJIUYECTBE BIIUTETUAIIb-

of the epithelium layer to 68.3 [59.1—78.5] um, with
the predominance of the epithelial component over
the stromal one (see Table) (Fig. 3).

In the group of animals receiving GSLSE vagi-
nal suppositories in a dose of 4.3 mg/kg, at the time
of completion of the experiment, the epithelial sheet
structure was adjusted to the parameters of the
control group in absolute and relative values. Epi-
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Puc. 3. ['ucrosornyeckue U3MeHeHUsl CJIN3UCTOU 0O0JIOUKH BJIarajIUINa KPbIC,
ToJTy4aBIIuX cyrmno3utopuu ¢ 'AJIILI B noze 8.5 mr/Kr:
A, B — pereHepanus SIuTesIHA Ha BCeM IPOTKEHUH, BOCCTAHOBJIEHHE TPEXCIIOMHOCTH SITUTENNA
(A —yB. 100, B — yB. 400); C, D — 6a3a/IbHOKJIETOUYHAS TUIIEPIUIA3HUs U YTOJIIIEHHUE TTacTa SIUTETHA (YB. 400)
Fig. 3. Histological changes in the vaginal mucosa in rats treated with GSLSE suppositories in a dose of 8.5 mg/kg:
A, B — regeneration of epithelium throughout, restoration of three-layer epithelium (A — magn. 100x,
B — magn. 400x); C, D — basal cell hyperplasia and thickening of epithelium layer (magn. 400x)

HBIX KJIETOK. 3HAUUTEJbHO CHUKAJIUCH CTEIEeHb
MaTOJIOTUYECKUX U3MEHEHUH, HapylIeHUUd KpOBO-
obpameHus, 06’beM BOCIATUTEBHBIX UH(PUIBTPA-
TOB. OTHOBPEMEHHO, II0 CPABHEHUIO C I'PYIIIION KOH-
TpOJisA, ObLTM OGHAPY?KEHBI IPU3HAKY TUIIEpPereHe-
paiuu, B BUie 6a3aIbHOKJIETOYHOU THIIEPIIJIA3HU U
VTOJIIIIEHHs IIJIacTa snutenus ao 68.3 [59.1-78.5]
MKM, ¢ IpeobsalaHueM SIUTETHATBHOTO KOMIIO-
HEHTAa HaJl CTPOMAaJIbHBIM (cM. Tabsuiry) (puc. 3).

thelial thickness was 65.06 [38.2—-89.4] um with
that was close to normal epithelium and stroma ra-
tio of lamina propria of vaginal mucous layer. The
epithelial layer had a clear distribution into layers.
The cell substrate (horny scales, leukocytes, single
epithelial cells) in the vaginal lumen corresponded
the metoestrus phase of the oestrous cycle, indicat-
ing the restoration of morphofunctional activity of
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Puc. 4. T'ucrosorinueckrie u3MeHEHHsI CJIU3UCTON 000I0UKY BJIATAJIHINA KPBIC,
moJTy4JaBIux cyrmnozuropuu ¢ FDJIILI B 1o3e 4.3 Mr/Kr:
A, B — snuTesMabHBIH IJIACT C YETKUM PACIIPEIEJIEHUEM Ha CJION, OPOTOBEBIIIHE YEIyHKH,
JIEHKOIUTDI, €AMHUYHbIE SMTUTEIHAIbHbIE KJIETKU B IIPOCBeTe Biraranuiia (A — yB. 100, B — yB. 400);
C, D — BocCTaHOBJIEHHE TPEXCIOHHOCTH SIUTENIHA, MUHUMAJIbHbIE IPH3HAKHU ITOBPEK/IeHUA (YB. 400)

Fig. 4. Histological changes in the vaginal mucosa in rats treated with GSLSE suppositories in a dose of 4.3 mg/kg:
A, B — epithelial layer with a clear distribution of layers, horny scales, leukocytes, single epithelial cells in the
vaginal lumen (A — magn. 100x, B — magn. 400x); C, D — restoration of three-layer epithelium, minimal signs
of damage (magn. 400x)

B rpymnme XHMBOTHBIX, IOJTyYaBIINX BaTMHAJIb-
Hble cynnosutopuu ¢ ['QJIILJT B mo3e 4.3 MI/KT,
Ha MOMEHT 3aBepIIeHUs] JKCIEPUMEHTa CTPYKTY-
pa SIUTEJHNABHOTrO IIacTa MpUbIMKatach K Mo-
KasaTeJisM TPyl KOHTPOJIS B aOCOTIOTHBIX U OT-
HOCHUTEJIbHBIX BeJINYMHAX. TOJIIINHA SIUTEHS CO-
craBmia 65.06 [38.2—89.4] MKkM ¢ 6JIU3KUM K HOP-
Me COOTHOIIIEHHEM SIUTEJNA U CTPOMBI COOCTBEH-
HOHM IJIACTUHKU CJIM3UCTOTO CJIOS BJIaTaIHINA. Y
3IUTEJINAJIBHOTO IJIacTa OBLIIO YETKOE PacIpeieie-
HHe Ha cyou. KiteTouHbiil cyOcTpaT (OporoBesInme

the epithelium with the resumption of hormonal
dependent cyclic changes (Fig. 4).

After treatment with a reference medicine
(sea-buckthorn oil suppositories), animals experi-
enced prolonged epithelium regeneration with the
formation of spread acanthosis and thickening of
the epithelium to 76.6 [48.7—-107.1] um, dystrophic
changes of epitheliocytes and the focal basal hyper-
plasia was noted in the epithelium, although the
three-layer structure of the epithelium was gener-
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Puc. 5. ['ucrosornyeckue U3MEeHEHUs! CIU3UCTON 000JIOUKH BJIAraJIUINA KPbIC,
ITOJIyYaBIINX CYIIIO3UTOPHH C O0IEITUXOBBIM MACIOM:
A, B — pacmpocTpaHeHHbI aKaHTO3 (IOKA3aHO CTPEJIKOH), YTOJIIIEHNE SIIUTEHS,
TUCTporUecKre N3MeHEHHUs AMUTETUOIUTOB, OuaroBast 6aszanpHas runepiuiasus (A — yB. 100, B — yB. 400)
Fig. 5. Histological changes of the vaginal mucosa in rats receiving sea-buckthorn oil suppositories:
A, B — extensive acanthosis (shown by the arrow), thickening of epithelium, dystrophic changes of epitheliocytes, focal
basal hyperplasia (A — magn. 100x, B — magn. 400x)

YemryHKHU, JIEHKOIUTHI, eIUHUIHbIE SIIUTEINAIIb-
HBIe KJIETKH) B IIPOCBETE BJIATAJIUINA COOTBETCTBO-
BaJI haze META3CTPYC SCTPAJIHHOrO IUKJIA, YTO CBU-
JleTeJIbCTBYeT O BOCCTAaHOBJIEHUU MOP(POPYHKIIUO-
HAJIBHON aKTHUBHOCTH SIHUTEJNS ¢ BO30OHOBJIEHU-
€M TOPMOHAJIPHO 3aBUCHUMBIX IIHKJIUUYECKUX H3Me-
HeHU# (puc. 4).

ITocse neueHus pedepeHTHBIM IIpenapaToM
(cynmozuTopuu ¢ 06JIEMUXOBBIM MacCIOM) Y KHUBOT-
HBIX OTMevaJsiach 3aTAKHAA pereHepanus SIIuTe s
¢ GOpMUPpOBAHHEM PACIPOCTPAHEHHOTO aKaHTO3a
U YTOJIIIIEHUEM 3IUTEIU 710 76.6 [48.7—107.1] MKM,
B BIUTEJINAJIBHOM IIJIaCTe OTMeYaJyIuch AUcTpodu-
yecKkye M3MeHEeHUs 3IUTEeINOIIUTOB, ouaroBas Oa-
3aJIbHaA TUIEPIIa3Us, XOTA B IIEJIOM TPeXCJIOHHAd
CTPYKTYypa SIUTEJTUAIBHOTO IJIacTa ObLaa BOCCTa-
HOBJIEHa HAa 3HAYUTEJILHOM IPOTSIKeHHH (puc. 5),
COOTHOIIIEHHWE CTPOMBI U BIUTEIUs ObLIO OJIU3KO K
1: 1 (cM. TabuIy).

B rpynne xpebic, MOIy4YaBIIUX IIpernapar cpas-
HeHUs1 «MeTpOHU/Ia3071», BBISIBJIEHA JIUTETU3a-
I[MS1 30H MOBPEXXIEHU I HA BCEM IIPOTSKEHU U, O/THA-
KO pereHepanus SIUTeJHsA Obljla HENOJIHOIEHHOMH,
BOCCTAHOBJIEHHE TPEXCJIOMHONW CTPYKTYpbI SIIUTe-
Jivs1 OBLIO YACTHYIHBIM, B OTAEIbHBIX MOJISX 3PEHUS
OIIPeJIesIsiIOCh 3HAYNTEbHOE KOJUYECTBO SIIUTe-
JIMOIUTOB C IUCTPODUUECKUMHU U3MEHEHUAMU (CM.
tabuiy). ToImHa SN TeTNaIFHOTO IJIACTa HE 10-

ally restored (Fig. 5), the ratio of stroma to epithe-
lium was close to 1 : 1 (see the Table).

In the group of rats receiving reference prep-
aration Metronidazole, epithelization of the dis-
trurbed areas was detected throughout, but the
regeneration of the epithelium was incomplete,
the restoration of the three-layer structure of the
epithelium was partial, and a significant number
of epitheliocytes with distrophic changes were de-
tected in fields of view (see Table). Epithelial layer
thickness did not reach the control group values
(43.3 [34.7-55.6] um). Moderate acanthosis was
observed (Fig. 6).

CONCLUSION

The following conclusions can be drawn from
the study:

1. Treatment with GSLSE vaginal suppositories
in a dose of 4.3 mg/kg contributes to the restora-
tion of VM of experimental animals with induced
vaginitis, which is confirmed by the results of the
morphological study of VM.

2. In terms of therapeutic action efficacy,
GSLSE vaginal suppositories are superior to ref-
erence preparations such as vaginal suppositories
Metronidazole and sea-buckthorn oil supposito-
ries.
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Puc. 6. I'ucrosiornyeckrie U3MeHEHHUA CJIM3UCTON 0D0JIOUKH BJIaTaIMIIA KPBIC,
[TOJIyYABIIHX IPEnapaT cpaBHeHUst « MeTpOHUIa30I1»:
A — sriuTenu3anys 30H MOBPEXK/EHHUS ¢ YaCTUYHBIM BOCCTAHOBJIEHHEM TPEXCIIOMHOU CTPYKTYPHI SruTestus (yB. 100);
B — ymMepeHHO BBIpa)KEHHBIN aKAHTO3, TUCTPODUIECKIE H3MEHEHHUS SIUTETHOIUTOB (YB. 400)
Fig. 6. Histological changes of the vaginal mucosa in rats receiving the reference preparation Metronidazole:
A — epithelization of the disturbed areas with partial restoration of the three-layer structure of the epithelium
(magn. 100x); B — moderately expressed acanthosis, dystrophic changes of epitheliocytes (magn. 400x)

cTHUTajIa TOKa3aTesield KOHTPOJIBHOW Ipynimbl (43.3
[34.7—55.6] MKM). OTMeUasicsi yMEPEHHO BhIPAKeH-
HBIN akaHTO3 (puc. 6).

3AK/IIOYEHUE

IIpoBefeHHOE WCCIENOBAHUE TIO3BOJISIET CJIE-
JIaTh CJIEAYIOIIHE BHIBOJIBI:

1. PapMakoTepanus JIeKApCTBEHHBIM IIpernapa-
TOM B BH/I€ CyIIIIO3UTOPHEB BarnHa bHBIX ¢ ['DJIIIJT
B 7I03€ 4.3 MI/KI' CIOCOOCTBYeT BOCCTAHOBJIEHHIO
COB skcriepuMeHTAIBHBIX JKUBOTHBIX C UHIYIIUPO-
BaHHBIM BarMHUTOM, UTO ITOATBEPIKIEHO pE3yJIbTa-
Tamu Mopdosioruueckoro ucciegopanusa COB.

2. Tlo 3ddeKTUBHOCTH JIeueOHOTO JIEUCTBHUS
cynmnosuropuu BaruHasiabHble ¢ I'DJIIIJI npeBocxo-
JUSAT IpenapaTsl CpPABHEHUSA — CYMIIO3UTOPHUH Baru-
HasibHBbIe «MeTPOHHU/Ia30J1» U CYMIIO3UTOPUH C 00-
JIETUXOBBIM MacJIOM.

3. [losydyeHHbBIE pe3ybTaThl JIAIOT OCHOBAHUS
JUIA JaJTbHEUIIEero yriayOJIeHHOTO M3YUYeHHUs] HOBO-

CIIMCOK JIUTEPATYPbI

1. T'maekosorus: yuebnuk / B.1. Baucosa u ap.; IOz pef.
T"M. CaBenbeBoii, B.I. Bpeycenko. 4-e usj,., nepepabd. u
gom. M.: '90TAP-Menua, 2014. 432 c.

2. Kenyon C.R., Osbak K. Recent progress in understand-
ing the epidemiology of bacterial vaginosis // Curr.
Opin. Obstet. Gynecol. 2014. Vol. 26 (6). P. 448—454.

3. The obtained results provide the basis for
further in-depth study of the new medicine, with its
subsequent introduction into clinical practice with
the aim of expanding the range of domestic medi-
cines for treatment of infectious and inflammatory
diseases of lower female genital tract.
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TO Ipenapara, ¢ IOCIeAYIOIUM BHEeJ[pEHUEM €ro B
KJIMHUYECKYIO IPAKTHKY C [EJIbI0 PACIIUPEHUS ac-
COPTHMEHTA OTE€YECTBEHHBIX JIEKAPCTB [JIs Jieue-
HUA THOEKIIMOHHO-BOCIIAIUTEIBHBIX 3200IeBaHUI
HUIKHETO OT/IEJIA 3KEHCKOTO TI0JIOBOTO TPAKTA.

KoHdIuKT nHTEpECOB. ABTODHI 3a5BJISIOT 00
OTCYTCTBUU KOH(JINKTA HHTEPECOB.
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