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RESEARCH OF MEDICAL TREATMENT INFLUENCE OF "MELANIZOL"
SUPPOSITORIES ON BACKGROUND OF "MECHANICAL" VAGINITIS IN RATS

0. Dolzhykova, L. Maloshtan

Mema. [{ocnioscenns niKy8aIbHO20 NIUBY HOBUX 8ALIHANLHUX cyno3umopiie «Menanizony Ha 0CHOBI MempoHi-
o0azony ma onii 4aiiHo2o 0epeda Ha MOOei «MEXAHIYHO20)» 8ATHIMY Y WYpi6-camulyb.

Memoou. Jlikysanvry Oito cynosumopiie «Menanizony euguaiu y wypie-camuyb Ha MOOeLi « MEXAHIYHO20» 8ai-
HIMYy, KUl € 8a2iHIMOM 3 8MOPUHHUM 00CIiMeHIHHAM. Ha mai eazinimy 0ocnioxncysanu 3a2anoHull CMan meapuH,
OUHAMIKY Macu mina, Mop@ponociuno2o ckiady nepugepuuroi Kposi ma weuoKiCmb 3CIOAHH epumpoyumis,
3miHu noxaznuxka pH ma memnepamypu y nixei wypis, maxoxic MaKkpoCKONiUHO OYIHIOBAIU 3MIHU CIU30801 000-
JIOHKU NIX6U.

Pesynomamu. Pesyromamu 00cniodcens cgiouame, wo Ha mai NAMon02ii po3eusanice 3pyuenis, saKi nposes-
JUCS GUPAZHUM HAOPAKOM M SAKUX MKAHUH HABKOAO NIX6U, SHUNICEHHAM Macu mina, 3pyuienHam pH y ayocnuil
OIK, niOBUWEHHAM MeMNnepamypu y nixsi, 1elUKoyumo3om, 3Cy80M aeuKoyumapuoi opmyau y 0ix nioguuyeHHs
KibKOCMI Helimpoginis, nioguyeHHAM wWeuoKocmi ceOemenmayii epumpoyumis. 3 60Ky ciu3080i 06010HKU NiX-
8U cnocmepieanu ypasiCeHHs, Ki NPpOAGIANUCA HAOPAKOM, inepemicto 1 yucenbHuMuy cemopaziamu. 3a ymos uiKy-
sanms cynosumopiamu «Menanizony cnocmepizanu 0ocmogiphe 8i0H081eHHA noKaznuka pH ma sHudicents mem-
nepamypu y nixei meapu, 3HUNCEHHs WBUOKOCMI 3CIOaHHSA epUmpoyumis, 3a2aibHoi KilbKOCmi 1euKoyumis ma
BIOHOG/ICHHSL PIGHS HelmpoQinié 6i0HOCHO 00 NOKA3HUKIE ePYNU [HMAKmMuux meaput. Maxpockoniuni 0ocii-
OJHCEHHA CAU3080] 0OOIONKU NIX8U NPOOEMOHCMPYSANU TIKYEANbHUL ehekm 6azinanvHux cynosumpiie «Menani-
301y. Lle nposaensanocs 00cmogipHumMu 3MEHWEHHAM NA0WI YParceHoi OiIaHKY NiXeU ma npossis ii ypasicenus. 3a
epexmusnicmio cynosumopii «Menanizonmy docmosipno nepesuwysanu npenapam nopisnuanns «I pasaziny ma
He nocmynanucs pegepenc-npenapamy « Cynosumopii 3 061inuxo6oio onicioy.

Bucnoexu. /[osedeno niKy8anvHull 6NaU8 HOBUX 8ACIHATLHUX CYyno3umopiie «Menanizony Ha ocHO8I MempoHiOa-
3071y ma o7l YatiHo2o depesa HA MOOeNl «MEeXAHIYHO20» 8aiHIimYy y wypis-camuys. Jlocnioxcysani cynosumopii
«Menanizony € nepcnekmusHUM AIKAPCOKUMU 3ACOOOM O NIKYBAHHA HeCNeyU@DIYHUX 6a2iHIMi8, BUKIUKAHUX
MEXAHIYHUM NOOPASHUKOM [ NHOMPeOyomyb NPO6edeHH s NOOANbUUX OOCTIOHNCEHDb Y 3A3HAYEHOMY HANPAMKY .
Knrwuosi cnosa: excnepumenmanvruil 6aziHim, cyno3umopii 6aziHaibHi, MempoHiOason, Onis YallHo2o Oepesd,

wyypu.
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1. Introduction

For a long time inflammatory diseases of the low-
er genital tract (IDLGT) are dominant in the structure of
gynecological pathology. Particular attention to them is
due to the impact on women's reproductive function [1].

The cause of IDLGT is often the microbial flora,
which is represented by conditionally pathogenic micro-
organisms and pathogens of a specific infection [1, 2].
Today, non-specific infectious of IDLGT, are named
vaginitis and found in a wide age range. The develop-
ment of these diseases is caused by the interaction of
microorganisms with immunobiological components of
the body, as well as the state of the female genital organs
[1]. The literature indicates that the main causes of non-
specific vaginitis (NV), are infectious diseases, endocrine
pathology, decreased ovarian function, the action of
various local damaging factors (constant syringes, the
introduction of chemical contraceptives in the vagina,
etc.), as a rule, to cause the integrity of the mucous barri-
ers of the vaginal epithelium and increase the susceptibil-
ity to infection [1-3].

Questions of treatment of patients with NV to date
remain debatable, since the response of the body to the
intervention of the pathogen depends on a number of
circumstances, which are determined by its individual
characteristics. The polyetiology and variability of NV
agents dictate the need for periodic therapy review [4].
Many medical schemes that are used to treat NV, testifies
to their low therapeutic efficacy. Prolonged antibacterial
treatment of chronic NV changes the endogenous micro-
flora, causing an increase in the number of antibacterial
strains resistant to action. That is why most researchers
play a major role in the local treatment of vulvovaginitis.
The advantages of topical treatment are minimal risk of
adverse reactions, simplicity and ease of use, in the ab-
sence of contraindications (except for individual intoler-
ance of the drug) and the possibility of use in extragenital
pathology [3].

Therefore, our aim was to study the therapeutic
influence of new vaginal suppositories "Melanizol" based
on metronidazole and tea tree oil on the model of "me-
chanical" vaginitis in female rats.
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2. Planning (methodology) of research

The aim was to investigate the healing properties of
"Melanizol" suppositories, developed by the staff of the
Department of Technology of Drugs of NUPh under the
guidance of prof. Yarnykh T.G. It contains 250 mg of
metronidazolum, 100 mg of tea tree oil, the mixture of
PEO-1500 and PEO-400 (9:1) [5]. On the pharmaceutical
market of Ukraine, drugs that are presented for the treat-
ment of NV [6] have both advantages and numerous side
properties. In previous studies, we have found that suppos-
itories of "Melanizol" show expressive anti-inflammatory
[7] and antimicrobial [8] effect. These properties have led
to the feasibility of experimental studies of suppositories
"Melanizol" as a treatment for vaginitis.

Vaginal suppositories "Gravagin" (product of
"Sperco Ukraine", Ukraine; 1 suppository contains 500 mg
of metronidazolum) was comparison drug because it is
used for the treatment of bacterial infectious diseases of
the genitals and Hippophaes oleum suppositories (unpat-
ented denamination, product of "Nizhpharm”, Russia; 1
suppository contains 500 mg of oleum Hippophaes) was
comparison drug because it is used in gynecology for the
treatment of vaginitis, endocervicitis, cervical erosion.

3. Materials and methods

Therapeutic effect of suppositories "Melanizol”
was studied on the model of "mechanical” vaginitis in
rats-females weighing 180-220 r [9]. This type of vagini-
tis is vaginitis with the attachment of an infectious agent.
In connection with the classification of non-specific
vaginitis, a "mechanical” vaginitis was modelled, which
provides for secondary insemination by bacterial micro-
flora and increased growth of saprophytic microflora,
which leads to the development of bacterial vaginitis by a
mechanism close to infectious and, as a rule, changes in
pH and temperature (t° C) in the vagina.

Animals for the experiment were selected based
on the phase of the estrous cycle. Before testing and one
day before the administration of the test drugs, the ani-
mals were examined to assess their health status. The
animals were kept on a standard diet of the vivarium.
Care of them (including euthanasia) during the experi-
ment was carried out according to the available docu-
ments, which regulate organization of the work using
experimental animals. The principles of the “European
Convention for the Protection of Vertebrate Animals
used for experimental and other scientific purposes” were
observed (Strasbourg, 18.3.1986) [10].

The animals were divided into 5 groups (7 rats in
each group) as follows:

group 1 — intact animals (IC, no pathology);

group 2 — control pathology (PC, positive control);

group 3 — animals treated with vaginal supposito-
ries "Melanizol" (CP+Melanizol);

group 4 — animals treated with the reference drug
"Hippophaes oleum suppositories" (CP+Hippophaes);

group 5 — animals treated with the reference drug,
vaginal suppository "Gravagin" (CP+Gravagin).

The studied suppositories and reference drugs
were injected vaginally once a day at doses calculated
using the specific sustainability  factors by
Y.R. Rybolovliev, applied in the experimental pharma-
cology [11].
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The criteria for the severity of vaginitis were the
general condition of the animals, the dynamics of body
weight, which was studied on the 6" (peak of pathology)
and 11" (end of treatment) days of the experiment. On
the 11" day of the experiment, animals were decapitated
under mild ether anesthesia and macroscopically evaluat-
ed changes in vaginal mucosa (VM) according to three
parameters: edema, hyperemia, hemorrhage in points,
and the percentage ratio of the area of the affected area of
the vagina (mm) to the area of vagina (mm) [9].

In order to determine in more detail the expres-
siveness of the inflammatory process under the influence
of the studied agents on the 11" day of the experiment,
the indicators of morphological composition of peripher-
al blood were assessed: hemoglobin level, total leukocyte
and erythrocyte count, leukocyte formula and erythrocyte
sedimentation rate (ESR) [12]. The course of the pathol-
ogy was also evaluated by indicators pH (was performed
using the indicator test strips "pH-test" (Limited Liability
Company "Norma", Ukraine) and t° C (Electrothermome-
ter "Microlife”, Switzerland) in the vagina.

Statistical treatment of the obtained results was
carried out with the program "Excel™, using parametric
Neuman-Keuls and non-parametric criteria U-test Mann-
Whitney-Wilcoxon. The differences were considered
statistically significant at p<0.05.

4. Results
The data characterizing the effect of the studied
suppositories of "Melanizol" and reference drugs on the
severity of "mechanical” vaginitis were observed in Ta-
bles 1-3.

The results show that mechanical damage to the
VM of rats within 5 days leads to the development of
experimental vaginitis. Thus, the symptoms of VM in-
flammation in CP group animals were manifested by a
clear swelling of the soft tissues around the vagina. The
presence of pathology is evidenced by the dynamics of
body mass of animals of the CP group (Table 1), which
significantly decreased in the initial data by the 6" day
after the last mechanical scarification — by 4.5 % and by
the 11™ day — by 6.5 %, as well as the shift of the pH to
the alkaline side and an increase in the temperature in the
vagina (Table 2). Treatment of vaginitis with the studied
suppositories "Melanizol" and the "Hippophaes oleum
suppositories” significantly reduced the inflammation
symptoms in animals. On the 11" day of the experiment
in the group of animals treated with suppositories of
"Melanizol" and "Hippophaes oleum suppositories"” ef-
fects of inflammation of tissues around the vagina were
not observed. At the same time, in rats using supposito-
ries of "Gravagin", the signs of the inflammatory process
remained somewhat, but had significantly less pro-
nounced signs compared to the CP group of animals.

The integral indicator of the experimental animals
body weight was likely to increase with respect to the CP
group and did not have significant fluctuations compared
to the initial data throughout the experiment (Table 1).
Against the background of pathology, the body weight of
the animals decreased and the reference drug supposito-
ries of "Gravagin" only for 11" days significantly im-
proved this indicator, which by the end of the experiment
did not reach the original data.
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Table 1

Dynamics of body weight of rats on the background of "mechanical” vaginitis and under the conditions of
pharmacological correction (n=7, X£S,)

- . Body weight of rats, g
The conditions of the experiment Output data 6" day 11" day
IC 204.45+3.34 208.35+3.28 210.68+4.35
CP 205.83+2.57 193.83+1.30* 188.83+1.74*
CP+Melanizol 203.00+2.31 202.50+2.13** 203.33+2.11**
CP+Gravagin 201.33+2.31 195.50+2.14* 197.83+2.09*/**
CP+Hippophaes 207.17+£2.24 204.17+1.68** 204.83+1.54**

Note: * —significant in relation to output data (p <0.05); ** — significant in relation to control pathology (p<0.05)

The presence of systemic disorders on the back-
ground of "mechanical” vaginitis was reflected in chang-
es in hematological parameters (Table 2).

In the CP group of animals on the 11" day of the
experiment observed an expressed inflammatory reac-
tion, which indicates a significant increase in the number
of leukocytes in the IC group, ESR and changes in the
leukocyte formula, which were manifested by an increase
in the number of neutrophils and monocytes (Table 2).

A significant decrease in hemoglobin and erythro-
cyte counts against inflammation due to significant dam-
age to the VM by the scarifier is significant for the
I1C group.

The results of the study of hematological parame-
ters, namely a significant decrease in the number of neu-
trophils for the 11™ day of the experiment in the group
CP+Melanizol, indicate the suppression of inflammation
of VM.

Table 2

Changes in hematological parameters, pH and t °C in rats on the model of "mechanical™ vaginitis and under the
conditions of pharmacological correction on the 11" day of the experiment (n=7, x+S,)

Indicator IC CP CP+Melanizol CP+Hippophaes CP+Gravagin
Hemoglobin, g/l 117.55+1.53 113.404+2.35* 116.56+2.23 114.35+£3.24 113.60+1.25
Erythrocytes, 10%/I 4.25+0.15 3.96+0.14* 4.1240.96** 3.97+0.14 3.64+0.15
Leukocytes,107/1 8.55+0.24 13.68+0.34* 9.68£0.38%/*%/%%% | 984(),]7%*/** 10.94+0.35*

Leucocyte formula, %

Neutrophils 27.64+0.54 35.00+0.63* 29.62+0 37*/**/*** | D0 75+(0.25%/** 33.53+0.27*
Eosinophils 1.75+0.16 2.13+0.23 1.62+0.26 1.87+0.23 1.25+0.21
Lymphocytes 68.13+0.79 58.00+0.73* 65.00£0.57%*/** 64.37+0.49%/** | 62.17+0.39%/**
Monocytes 2.75+0.31 4.87+0.29* 3.75+0.25%/** 4.00+0.19* 4.00£0.15*
ESR, mm/h 2.25+0.16 4.25+0.16* 2.75+0.31** 3.13+0.23%* 3.63+0.25
pH 6.14+0.24 8.14+0.38* 6.64+0.24 7.14+0.24 7.07+0.35
t°C 37.47+2.36 38.87+1.59 37.64+3.36 37.91£1.28 38.09+2.24

Note: * —significant in relation to IC (p<0.05), ** — significant in relation to control pathology (p<0.05);

*** _significant in relation to CP + Gravagin (p<0.05)

Thus, under the influence of suppositories
"Melanizol", normalization of ESR and reduction to
almost intact level of the number of leukocytes was ob-
served, as well as restoration of indicators of leukocyte
formula in animals. Improvements in hemoglobin and
erythrocyte counts were observed in the CP group. Com-
pared to suppositories of "Melanizol", the suppositories
of "Gravagin" were significantly superior to the compari-
son drug "Hippophaes oleum suppositories” on the ex-
perimental model of mechanical vaginitis.

Macroscopic studies of the VM of rats of the CP
group (Table 3) on the 11™ day of the experiment also
confirmed the development of experimental "mechani-
cal" vaginitis: the area of the affected vagina was
71.18 % of the total area, edema, hyperemia and numeri-

cal hemorrhages were reflected in integrable characteris-
tics and amounted to 7.71 points.

The study of VM (Table 3) of rats on the 11" day
shows a significant reduction in the area of the affected
vaginal area in rats under the influence of "Melanizol”
suppositories compared to the CP group. The suppressive
effect on the course of local inflammation in the "me-
chanical" vaginitis of the studied and reference drugs
also manifested in a reliable, in relation to the CP group,
reduction of the intensity of edema, hyperemia and the
number of hemorrhages by the integral indicator of the
state of VM - sum of points "Hippophaes oleum supposi-
tories" in 2.34 times, suppositories of "Gravagin" in
1.68 times.
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Table 3

Influence of the research agents on the state of SOP rats on the background of "mechanical” vaginitis on the 11" day of
the experiment (n=7, x£S,)

Indicator CP CP+Melanizol CP+Hippophaes CP+Gravagin
mizt"ta' area of the vagina, | )4, ¢ 15 67 175.86:13.49 265.86-20.19 267.5049.78
The total area of the affected | ¢ 36,9 43 54,1345.91%/** 71.42+11.28* 78.0045.52*
vagina, mm B SISt T
The total area of the affected | 5 1, ¢ o5 21.7742.49* 27.1045.41% 29.4242 33*
vagina, %
®© » Edema 2.75+0.16 1.38+0,26 1.71+0,31 1.63+0,26
f % Hyperemia 2.00+0.33 0.87+0,23 1.00+0,27 1.00+0,27
5 8 - .
2 S| fracee” O MO 2385018 0.6320.18 0.75:0.16 0.75:0.16
<
@ Sum of points 7.13+0.58 2.88+0.35* 3.37+0.53* 3.37+0.53*

Note: * — significant in relation to CP (p<0.05),; ** — significant in relation to CP+Gravagin (p<0.05)

Thus, the obtained data indicate that therapeutic
effect of "Melanizol" suppositories suppositories on the
"mechanical” vaginitis comparable in effectiveness with
"Hippophaes oleum suppositories” and superior to the
suppositories of "Gravagin”.

5. Discussion of the research results

After systematizing the results was shown the
therapeutic effect of the suppositories of “Melanizol™ on
the level of reference drug — "Hippophaes oleum sup-
positories" on the background of vaginitis was also
shown by the stabilization of trophic processes.

Suppositories of "Melanizol" normalize high level
of ESR and reduce level of the number of leukocytes,
restore of indicators of leukocyte formula, show anti-
inflammatory effect on the model of "mechanical” vagi-
nitis in animals [13, 14].

The obtained data during the experiment indicate
that the pathology was accompanied by an increased tem-
perature, confirming the presence of an inflammatory reac-
tion, and a significant shift of the pH toward the alkali of the
environment in the vagina of animals of the CP group com-
pared with IC [15] and the development of pathogenic mi-
croflora [16]. Against the background of treatment with
suppositories "Melanizol" there is a restoration of pH and
temperature in the vagina of animals, which testifies to their
anti-inflammatory and antimicrobial effect.

Influence of suppositories "Melanizol" on the ex-
perimental "mechanical™ vaginitis in rats was significant-
ly positive, reducing the signs of acute inflammation in
the case of pathology of NV. This can be explained by
the presence in the investigated suppositories of "Melani-
zol" tea tree oil, which according to the literature has an
anti-inflammatory effect in the conditions of experi-
mental pathology [17], by terpinen-4-ol which inhibits
lipopolysaccharide-induced formation of mediators of

inflammation tumour necrosis factor alpha (TNF-a),
interleukin-1p (IL-1B) and IL-10 by monocytes and pros-
taglandin E, [18, 19].

Study limitations. Studies of the therapeutic ef-
fects of new vaginal suppositories "Melanizol™ based on
metronidazole and tea tree oil on the model of "mechani-
cal” vaginitis in female rats have shown the presence of
their anti-inflammatory action. In addition, it proved the
perspective of further study of suppositories of "Melani-
zol" for the treatment of non-specific vaginitis caused by
mechanical irritant.

Prospects for further research. The aim of the
work was a study using new vaginal suppositories of
"Melanizol" for the treatment of vaginitis. The next stage
is to study the mechanisms of action of components of
the suppositories of "Melanizol™ methanidazole and tea
tree oil in experimental vaginitis.

6. Conclusions

Thus, the study shows that the suppositories of
"Melanizol" had a therapeutic effect in the conditions of
"mechanical™ vaginitis in rats, which was manifested by
a reliable restoration of the pH and the temperature in the
vagina of animals, reducing the rate of erythrocyte sedi-
mentation and total leukocyte count, level of neutrophils
to indicators of the group of intact animals and improve-
ment of the vaginal mucosa. The expressiveness of ther-
apeutic action is not inferior to the drug of comparison
"Hippophaes oleum suppositories” and surpassed the
comparison drug suppositories of "Gravagin".

Thus, vaginal suppositories "Melanizol" are per-
spective drug for the further studies as medication for the
treatment of vaginitis caused by mechanical irritant.
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