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PATHOMORPOLOGICAL RESEARCH OF VAGINAL
SUPPOSITORIES “KLIMEDEKS” IN RATS WITH THE

IRRYTATIVE VAGINITIS

Vaginitis is one of the most common reasons of women during calls to the gynecologist. The best method of their
treatment is vaginal suppositories that contain antibacterial and anti-inflammatory components. We have studied
vaginal suppositories “Klimedeks” in female-rats with experimental vaginitis caused by irritants mixture of a gum
turpentine and dimethylsulfoxide. Treatment of vaginitis was 8 days. At 5th and 8th days animals were taken out
of the experiment by method of euthanasia and researched vaginal mucosa by histologically. Vaginal suppositories
“Klimedeks” at the fifth day of the experiment positively impact on the mucosa of the vagina in 87.5 % female rats of
the animals had no signs of damage and inflammation of the lining of the vagina and superior comparator vaginal
tablets “Mikozhynaks” for therapeutic effect. On the eighth day of the experiment, 100 % structural and functional
state of animals mucous membrane of the vagina fully recovered. Placebo did no positive impact on the vagina of rats.
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INTRODUCTION

Vaginitis is one of the most common reasons wom-
en during calls to the gynecologist. The literature sug-
gest a wide range of prevalence of the disease [4, 14], is
due to the fact that a lot of patients don’t consult their
doctor, are treated yourself, cases of asymptomatic dise-
ase happen. Infection, inflammation or change the normal
vaginal microflora can be the causes of vaginitis. Symp-
toms that accompany vaginitis are common and often lead
to self-diagnosis and self-treatment [9, 11].

The conditions lead to vaginitis often include: contra-
ception, pregnancy, level of estrogen, intake antibiotics,
sexually transmitted infection, and so on [12]. More than
90% of vaginitis are diagnosed during bacterial vagino-
sis, vulvovaginal candidiasis, trichomoniasis [2, 11].

But there vaginitis without infectious origin [7]. There
are atrophic vaginitis, allergic vaginitis, traumatic vagini-
tis, desquamative inflammatory vaginitis, and so on. Pro-
longed uncontrolled treatment by antiseptics or antibi-
otics, a menopause, neuroendocrine disorders, using of
oral contraceptives can be the causes of these types of
vaginitis, which leads to chronic process [8].

Thinning of the vaginal epithelium makes it more sus-
ceptible to injury and leads to exposure of connective tis-
sue, which makes it vulnerable to inflammation and in-
fection. Low glycogen content in the vaginal epithelium
leads to reduces the synthesis of lactic acid by lactoba-
cilli and to increase the vaginal pH. This promotes the
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growth of excessive intestinal flora, disappearance of lacto-
bacilli and increases inflammation of the vagina and sur-
rounding skin.

Vaginal suppositories that contain antibacterial and
anti-inflammatory components are one of the best treat-
ments for vaginal atrophy [13].

Thus, interest presented study the impact of new va-
ginal suppositories “Klimedeks” [5] include clindamycin,
metronidazole, dexamethasone, hippophaes oleum, fluco-
nazole, developed led by prof. Yarnih T. G. (the depart-
ment TL NUPh), on morphological status vaginal muco-
sa against the background of the pilot irritative vaginitis.

MATERIALS AND METHODS

In the research female rats nonlinear were used. Pet
care (including euthanasia) in the experiment was car-
ried out according to the principles of “European Con-
vention for the Protection of vertebrate animals used for
experimental and other scientific purposes” (Strasbourg,
1985) [3], approved by the I National Congress on Bio-
ethics (Kyiv, 2000) consistent with the provisions of the
European Convention for the protection of vertebrate ani-
mals used for experimental and other scientific purposes.

Before the experiment, the females estrous cycle was
investigated and selected animals in oestrus-prooestrus
phases to minimize differences in the assessment of the
functional state of the mucous membrane of the vagina
when comparing the results. Irytatyvnyy vaginitis mode-
led introduction gum turpentine mixture of dimethylsulf-
oxide in a ratio of 1: 1 vaginally [1]. Animals were divi-
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ded into groups as follows: Group 1 - intact animals,
Group 2 - pathological control (positive control), Group 3 -
animals were treated with vaginal suppositories “Klime-
deks”, Group 4 - animals treated with the drug compa-
red vaginal tablets “Mikozhynaks” (Mekofar, Vietnam),
Group 5 - animals which used suppository base (placebo)
in the equivalent amount (negative control). Suppository
doses of study drugs and administered in terms of com-
parison by commonly used in experimental pharmacology
rate of species stability of Rybolovlev Yu. R. [10].

Vaginitis treatment began on the first day of disease
and continued for 8 days. Investigated suppositories and
preparations comparison was administered 1 time per
day. At 5 and 8 day experiment on animals were taken out
by euthanasia. After opening the macroscopic study of
vaginal mucosa of all groups animals was investigated and
vaginal samples were taken for histological investigation.

All samples were fixed in 10 % formalin solution, de-
hydrated in alcohols of increasing strength and embed-
ded in paraffin [6]. The evaluation of the microprepara-
tions was performed by microscope Granum, micropho-
tography carried digital video camera Granum DSM 310.
Photos processed on a computer Pentium 2,4 GHz with
using Toup View.

Morphological study did with the consulting of Senior
Researcher Yu. B. Lar’'yanovskaya.

RESULTS AND DISCUSSION

The wall of the vagina of intact control animal con-
sists of mucous, muscular and adventive layers in the micro-
photographs. Structural organization of epithelial mucosa
in different parts of the vaginal wall is somewhat varied.
In the vestibule of vagina is a typical skin type. At the
distal (tail vagina) is multilayer flat epithelium with kera-
tinized symptoms (called transitional type). Basal and in-
termediate layers were well differentiated and traced mo-
derate dipping of epithelial tongues deep into mucosa.
In the proximal part (close to the odd part of the uterus)
epithelial structure depended on the phase of the estrous

cycle. In the microphotographs in phase prooestrus epi-
thelium was a multilayered-prismatic with mucinous cells
on the surface, in the oestrus phase it was multilayered flat
keratinized epithelium. The stratum corneum is expres-
sed very moderate (less expressive than in the distal).
It should be noted that often in different microphotographs
observed different stages of development phases prooest-
rus-oestrus, which differ among themselves by severity
of features. Vaginal mucosa lamina propria (stroma) had
features of dense connective tissue. Closer to the muscle
layer is changed in the submucosal layer, which looked
like loose connective tissue. Vascularization was normal,
the lumen of blood vessels was free and moderately wide.
Submucosal layer directly changed in the muscle layer.
Adventive layer is located outside of the muscle layer, con-
sisted of loose connective tissue containing blood vessels
(Fig. 1).

On the fifth day after administration of a mixture ir-
ritants in 87.5 % of females observed widespread destruc-
tive inflammatory changes all layers of the vaginal wall.
The mucous layer is in a state of complete destruction,
heavily infiltrated by mononuclear cells. Submucosal layer
is very edematic, enlarged, collagen fibers altered dege-
nerative, inflammatory cell response is located closer to
the muscular layer. The blood vessels of the stroma mu-
cous layer and submucosal layer paralytic expanded, in
some of their observed blood cells located on the edge
(Fig. 2a).

The vagina epithelial layer of other animals was saved,
but without differentiation layers, superficial epithelium
layer was in the state of the morphologic alterations, so-
metimes whole layer started to exfoliate off completely
and stroma at this place was without outer layer. Colla-
gen component of the lamina propria of mucous layer
was very edematic. The stroma was penetrated by red
blood cells, expressive inflammatory reaction was in the
submucosal layer (Fig. 2b).

In the intact parts of the vaginal wall epithelium re-
tains the ability to functional physiological changes in-

Fig. 1. The epithelium of various parts of mucous membrane of wall of the vagina intact female rats: a — vestibule
of vagina (typical skin); b - distal part (multilayered keratinized); c-d - proximal part (phase oestrus, prooestrus).
Hematoxylin-eosin. a-c - x100, d - x200
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Fig. 2. The wall of the vagina of female rats on the 5th day after administration of a mixture irritants: a — necrosis
with mononuclear infiltration of mucous layer (CO), edema, degeneration of collagen fibers of submucosal layer
(PP), paralysis of the vascular wall, inflammatory reaction; b - necrobiosis of the surface layers of the epithelium,
absence of layers differentiation, exfoliation of layer, stroma of mucous is without outer layer and with edema (CO),
erythrocyte penetration. Inflammation of submucosal layer (PP). Hematoxylin-eosin. x100

Fig. 3. The wall of the vagina of female rats on the 5th day after administration of a mixture irritants. The area
beyond the zone of destruction: a - proliferation of basal cells (arrows), degeneration of cells intermediate layer of
the epithelium, edema of stroma mucous membrane (CO), inflammatiory cell reaction in the submucosal layer (PP);

b - expressive proliferation of epithelial layer. Hematoxylin-eosin. x200; c - distal part (thickened epithelial layer,
hyperkeratosis, inflammation in the stroma. Hematoxylin-eosin. x100

Fig. 4. The wall of the vagina of female rats on the 8th day after administration of a mixture irritants. Proximal
part: a - normal state epithelium, remains of inflammation in the stroma, small subepithelial hemorrhage (arrow),
expansion and plethoric of capillary network (x250). Phase prooestrus. Distal part: b - thickened epithelial layer,
hyperkeratosis (x200). Phase oestrus. Hematoxylin-eosin
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Fig. 5. The wall of the vagina of female rats after vaginal suppositories “Klimedeks” treatment during the 5th day

after administration of a irritants mixture: a - micro-defects of epithelial layer, its separation from lamina propria

mucosa, moderate edema of the stroma (CO) of the submucosal layer (PP) inflammatory response; b - the normal
state of the epithelial layer of the proximal and c - distal vaginal wall (phase oestrus). Hematoxylin-eosin. x200

herent phases of the estrous cycle, although sometimes
thickening of the epithelial layer traced.

In areas beyond the destructive changes observed
stromal mucosal edema, inflammation in the submuco-
sal layer. The epithelium, on the whole, kept the ability
to physiological changes (phase rrooestrus-oestrus). At
the same time, in the epithelial layer you can see the pro-
liferation of basal cells, degeneration cell of the interme-
diate layer, sometimes layer lost the typical cells location
(Fig. 3a). In some places you can see proliferation of epi-
thelial (Fig. 3b).

On the 8-th day of the experiment pathologycal chan-
ges in mucous membrane of the vagina in control group
were insignificant. Epithelial structure and physiological
cycle were without changes. Plethoric capillary network
noted in proximal subepithelial mucous layer some fe-
males, small focal hemorrhages, inflammation remains.
In places of the distal part epithelial layer thickening, hy-
perkeratosis were saved (Fig. 4a, b, c). In the vaginal mu-
cosa only remains vascular and inflammatory reactions
and focal hypertrophic proliferation of epithelial layer in
the distal area of the vaginal wall traced.

Administration of vaginal suppositories “Klimedeks”
causes positive impact on the state of the mucous mem-
brane of the rats’ vagina, injured by mixture of irritants.
On the fifth day of the experiment only 12.5 % female
rats (1 of 8) in the distal mucosa small zone of destruc-
tion and separation from lamina propria mucosa of the
epithelial layer revealed. Unlike reference pathology were
less expressive edema, inflammatory cell and vascular
stroma reaction as in mucosal and submucosal layer in
it (Fig. 5a). 87.5 % of the animals this group structure
epithelial layer is preserved, was typical for a particular
phase of the estrous cycle, stroma mucosa and submu-
cosal layer were not changed (Fig. 5b-c) already on the
fifth day of the experiment.

On the 8-th day after administration of irritants struc-
tural organization of epithelial cells vaginal mucosa of
rats treated with vaginal suppositories “Klimedeks” was
physiological normal (Fig. 6).

Vaginal tablets do “Mikozhynaks” cause a similar im-
pact on the vaginal wall. On the fifth day after administra-
tion irritants mixture in 2 of 8 females have been very
extensive damaged areas of vaginal wall that microsco-

Fig. 6. The wall of the vagina of female rats treated with vaginal suppositories “Klimedeks” on the 8-th day after
administration of a mixture irritants. Structural organization of the mucous membrane was normal
(a - distal, b - proximal). Phase oestrus. Hematoxylin-eosin. x200
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Fig. 7. The wall of the vagina of female rats treated with vaginal suppositories «Mikozhynaks» on the fifth day

after administration of a mixture irritants: a - the destruction of layers; b - the destruction of the mucosa (CO)

inflammation in submucosal layer (PP); ¢ - epithelium is thickened, but functionally normal in intact segment
(phase oestrus). Hematoxylin-eosin. x100

Fig. 8. The wall of the vagina of female rats treated with vaginal suppositories «Mikozhynaks» on the fifth day after

administration of a mixture irritants: a - a thickening of the epithelium of the distal (x200); b - normal epithelium in

the proximal (phase oestrus, x100); c - the proliferation of the epithelium, loss of structural layers, deep penetration
into the surrounding stroma (x200). Hematoxylin-eosin

pically was not different from control disease (Fig. 7a).
Even 2 rats had smaller destructive changes of mucosa
(Fig. 7b). In the intact parts of the epithelial layer was
thickened slightly, but structurally and functionally mu-
cosa and submucosal stroma layer were normal (Fig. 7c).
The vaginal wall of remaining animals was without de-
struction. Epithelial layer of the distal vaginal wall was
often thickened, epithelial layer of the proximal vaginal
wall ranged in thickness from normal to thin. In one case
traced focal proliferation in violation of structural charac-
teristics of epithelial layer and significant penetration into
subordinate stroma were registered (Fig. 8).

The reference-drug of vaginal tablets “Mikozhynaks”
during 5 days of the experiment were worse than vagi-
nal suppositories “Klimedeks” in expressive positive im-
pact on the vaginal wall of female rats.

On the background of placebo administration du-
ring 5 days of the experiment vaginal wall of rats prac-
tically do not have positive changes compared to the
control pathology. On the 8th day, as in the control pa-
thology group was a natural regression of pathological
process.

CONCLUSIONS

Vaginal suppositories “Klimedeks” reduced edema,
inflammatory cellular and vascular reactions in the
stroma of the mucous membrane, and in the sub-
mucosal layer and helped restore the vaginal muco-
sa, which indicates apparent anti-inflammatory ef-
fect on the experimental models of irritative vagi-
nitis caused by a mixture of turpentine oil and di-
methylsulfoxide.

Vaginal suppositories “Klimedeks” during the expe-
rimental study exceeded reference-drug of vaginal
tablets “Mikozhynaks” with the ability to restore the
mucous membrane in the background irritative vaginitis.
Vaginal suppositories “Klimedeks” are perspective
for using as a drug for the treatment of vaginitis.
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E. B. JomxkukoBa, JI. H. Masiomrran

MATOMOP®OJIOTUYECKOE UCCJIEAOBAHUE BAT'MHAJIbHBIX CYTIIIO3UTOPUEB «MEJIAHHU30J1»

HA ®OHE UPPUTATUBHOI'O BATUHUTA
[IpeacraBiieHbl IaTOMOPQOJIOTUUECKHE UCCEOBAHUS BJAMSIHUS BarHHAJIbHbBIX CYIINIO3UTOPHUER
«MetaHU30J1» Ha X0/, UPPUTATUBHOT'O BArMHUTA, BbI3BAHHOI'O CMECHI0 >KUBUYHOT0 CKUNKU/IApa U AUMe-
TUICYAbOOKCUA Yy KpbIC. BarnHabHble cynno3uTopruu «MesaHn301» Ha GOHE BarMHUTA MPOSBUIN
Jieue6HbIN 3G deKT, KOTOPbIN MPOSBUIICS B IPEAOTBpPAlleHUH BOSHUKHOBEHUSI HEKPOTUYECKU-BOC-
MaJUTENbHOTO MOBPEX/AeHU U CHOCO6CTBOBAHUHU 3aXKUBJIEHUIO ePEKTOB CIAU3UCTON 060JI0UKHU
Y MOJCAU3UCTOrO CJIOSI CTEHKH Biaraiauuia. Ha MoJienn skcliepuMeHTaJlbHOTO BaruHUTA GbLIO 10-
Ka3aHo, YTO CyNMmo3UTOPUU «['paBaruH» yCcTynajau M0 BbIPa3UTEJTbHOCTH MOJOKUTENbHOTO BJIU-
SIHUS1 HA COCTOSIHME BJIAraJULHON CTEHKU KPbIC-CAMOK, YTO MPOSIBJIS/IOCh B HAJIMUYUHU JOCTATOYHO
KpPYIHbIX 0YaroB JeCTPYKL MU BJIArajJUIHON CTEHKH, 04aroB BOCNaJeHUs], 0TeKa KOJIJIareHOBBIX BO-
JIOKOH. BaruHasibHble cynno3uTopruu «MestaHU30J1» ABJISIOTCSA NEPCIEKTUBHBIMHY [IJ1s1 IPUMEHEHU s
B Ka4eCTBe Npenapara JiJis jedeHus: HecneLuPpruieCcKUX BATMHUTOB, COMPOBOXKAALIUXCS AECTPYK-
THBHO-BOCIAJIUTEIbHBIMU PeAKIUAMHU.
Knwo4yeBble c10Ba: naToMOpPoI0TUIECKHE UCCIe0BaHHUS; CYNIIIO3UTOPUU BarMHaIbHbIE; MacJo
YyallHOTO JlepeBa; METPOHU/A30.1
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MATOMOP®OJIOTTYHE TOC/IIXKEHHA BATTHAJIbHUX CYTIO3UTOPIIB «MEJIAHI30J/1» HA T/I

IPUTATUBHOI'O BATIHITY
[IpeacraBiieHi matoMmopdosioriyni gociKeHHA BIVIMBY BariHaJbHUX CyN03UTOpiiB «MestaHi30/1»
Ha nepebir ipyTaTUBHOTO BariHiTy, BUKJWKAHOTO CYyMiIlIII0 )KUBUYHOTO CKUTUJAPY i AUMETHII-
cyabdokcuy y mypiB. BarinanbHi cyno3uTopii «MestaHi30/1» Ha V11 BariHITy BUSIBUJIU JIIKYBaJIbHUI
edekT, AKMI NPOSBUBCSA y 3aM106iraHHi BUHUKHEHHIO HEKPOTHYHO-3aMaIbHOT0 MOIIKO/PKEHHS Ta
CTpUSHHI 3aTOEHHIO JiedeKTiB cIM30BOI 060JIOHKH Ta IiICIM30BOr0 NpoLIapKy CTiHKY mixBy. Ha mMo-
Jlesli eKCIiepUMeHTaJbHOTO BariHiTy 6y/10 f0Be/leHO, o cyno3uTopii «['paBarin» noctymnanucs 3a
BHPA3HICTIO MO3UTUBHOTO BIJIMBY HAa CTAH MiXBOBOI CTIHKHU ILLypiB-CaMHILb, 1110 POSABJANIOCA Y Ha-
SIBHOCTI IOCTaTHBO BEeJIMKUX OCepe/IKiB AeCTPYKILil MiXBOBOI CTIHKH, BOTHUIL 3aMa/eHHs, HabPsAKY
KOJIareHOBUX BOJIOKOH. BariHasbHi cyno3uTopii «MeJsiaHi30J1» € NepCIEKTUBHUMHU /1J1S 3aCTOCYBaH-
Hsl B IKOCTi Ipenaparty A/ JiKyBaHHS HecrnenupiuHUX BariHiTiB, 110 CynmpoOBOMKYIOTHCS JeCTPYK-
THUBHO-3alla/IbHUMHU peaKLisIMH.
Kmo4oBi c1oBa: matroMopdoJioriuui JocaipkeHHs; cyno3uTopii BariHaibHi; oJ1isl yaitHOTro fiepeBa;
MeTPOHiZa301

Adpeca 0a5 aucmyeaHHsi: Hagidmia go pegakuii 13.10.2016 p.
61002, M. Xapkis, ByJ1. KysnnkiBcbka, 12.
HanjonanbHuii papmManeBTUUHUN YHIBEPCUTET

Bioximisi ma papmakoiozisi



