34 KAIHMHA PAPMALIA. — 2016. —T. 20, Nel

ISSN 1562-725X

UDC 615.454.1:001.893.54:618.173:582.635.38

THE EFFECT OF A VAGINAL GEL WITH HOP CONES
PHYTOESTROGENS ON THE HORMONAL STATE AND
MORPHOSTRUCTURE OF THE REPRODUCTIVE ORGANS

IN SPAYED RATS

0.S.Sinitsyna, G.V.Zaychenko*, . M.Ryzhenko, Yu.B.Laryanovska

National University of Pharmacy
Institute for Continuing Education of Pharmacy Professionals at the National University

of Pharmacy*

Key words: spayed rats; gel with hop cones; estrogen deficiency; phytoestrogens

The article considers the results of the experimental study of the therapeutic action of a new gel with the combined com-
position containing phytoestrogens of the hop cones dense extract. Hypoestrogenism of animals close to that of women in
menopause was simulated through bilateral spaying of females. Sham-operated animals were subjected to laparotomy
and wound suturing without removal of ovaries. It has been determined that 28-days introduction of the vaginal gel results
in increase of the estrogen level in the blood serum, decrease of local morphofunctional disturbances of the vaginal mucosa
and the uterus in rats resulting from hypoestrogenism. The data obtained show prospects for development of vaginal drug
dosage forms with the hop cones extract for treating urogenital disfunctions in the climacteric syndrome.

According to various authors,
in recent years the num-
ber of women with a pathological
menopause is steadily increasing
and reaches up to 60% [10].Clini-
cians pay much attention to pre-
vention and treatment of meno-
pausal disorders since the effec-
tive treatment of pathological cli-
macteric symptoms allows retai-
ning ability to work and proper
life quality for women in the pre-
and post-menopause period, as
well as preventing development
of complications [2].
Menopausal hormone thera-
py (MHT) with estrogens both in
monotherapy and in combination
with gestagenes is important when
treating the climacteric syndrome.
Although exogenous introduction
of hormones stops the most me-
nopause symptoms, their long-term
use can cause serious side effects
[12]. Women experiencing defici-
ency of estrogen have an increa-
sed risk of thrombosis, coronary
heart disease, stroke or breast can-
cer [18]. No progesterone secre-

tion results in the increased risk
of endometrial hyperplasia and
endometrial cancer [8]. One should
also consider that MHT is effec-
tive in women at the early stages
of the natural menopause in the
period of open “therapeutic win-
dow”, whereas in elderly women
with comorbidity the risk of ad-
verse reactions increases for many
times [17].

In view of the previously men-
tioned, modern medicine and phar-
macy has an important task of de-
velopment of new drugs, which
could complement or adequate-
ly substitute MHT in case of con-
traindications in women, combi-
ning the effectiveness of hormo-
nal drugs, minimal systemic adver-
se reactions and protecting the tar-
get organs. Medicines with phy-
toestrogens entirely meet these
requirements. A limited range of
the latter is presented at the Uk-
rainian market, but there are no
vaginal dosage forms at all.

The interest in prescribing phy-
toestrogens for women with cli-
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macteric complaints increases every
year [3]. Phytoestrogens are mostly
non-steroidal polyphenolic com-
pounds of the plant origin func-
tionally imitating the activity of
human estrogen and 17f-estra-
diol. The most phytoestrogens are
contained in soya, red clover, flax
seeds and hops [13]. The estro-
genic effect of hops (Humulus Ilu-
pulus L.) has been known in tra-
ditional medicine for a long time,
but phytoestrogen drugs based on
hops are relatively new. Extracts
of hop contain 8-prenylnaringe-
nin (8-PN) estrogenic substance
and isoxantohumol - another pre-
nyl flavonoid acting as proestro-
gen and metabolizing into 8-PN
under the influence of the intesti-
nal microflora [15, 16]. According
to the literature sources [14] hop
extracts have a good safety pro-
file.

[t is known that the estrogen
deficiency causes characteristic
changes in the reproductive sys-
tem: the endometrial and vaginal
epithelium thinning and reduced
activity of the glandular system,
it occurs in dryness and thinning
ofthe mucosa, pruritus, dyspareunia,
urinary incontinence. These signs
are based on decrease of the es-
trogen synthesis of glycosamino-
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Table

The effect of the vaginal gel containing phytoestrogens
of hop cones on the level of sex hormones in the blood serum
in spayed female rats (n = 30)

Groups of animals Estradiol level, nm/I |Progesterone level, nm/I
Intact animals 0.41 +0.03 50.91 +3.64
Sham-operated female rats 0.39 £0.03 51.35+3.82
Control pathology 0.17 £ 0.02 */** 11.07£1.47%/**
Vaginal gel with hop cones | 0.27 + 0.02 */*¥/*¥*/+ 26.46 +2 47 %/xx/xxx
Estriol suppositories 0.39 +0.02 *** 22.06 +1.87%/**/*xxx

Note:

1) * - significant for animals of IC group, p <0.05;

2) ** — significant for animals of SOF group, p <0.05;
3) *** —significant for animals of CP group, p <0.05;
4) + - significant for animals of E group, p <0.05.

glycans as the main component
of the mucus, and disturbance of
the morphofunctional state of the
mucous membranes of the uro-
genital tract [1].

In this regard, the aim of this
work s to study the effect of anew
vaginal gel with the hop cones den-
se extract (HCDE) on the hormo-
nal panel and the morphofunc-
tional state of the genital tract in
spayed female rats.

Materials and Methods

The experimental study was
performed on 30 white non-linear
female rats weighing 190-195 g,
they were kept in standard con-
ditions of the vivarium of the Na-
tional University of Pharmacy on
a regular diet and free access to
water.

The animals were divided into
five groups: intact animals (IC);
sham-operated female rats (SOF);
control pathology (CP); spayed rats
treated with the vaginal gel with
HCDE; spay animals treated with
the reference drug - “Ovestin” va-
ginal suppositories (manufactured
by Organon, the Netherlands), the
active ingredient was estriol (E).

The combined gel studied con-
taining HCDE as the main active
substance, ascorbic acid and ex-
cipients has been developed at the
Department of chemist’s techno-
logy of drugs named after D.P. Salo
of the National University of Phar-

macy under the supervision of pro-
fessor L.I.Vishnevskaya.

Hypoestrogenism of animals
close to that of women in meno-
pause was simulated through bi-
lateral spaying of females accor-
ding to Kirshenblat Y.D. [4]. Sham-
operated animals were subjected
to laparotomy and wound sutur-
ing without removal of ovaries.

Starting with the 35th day af-
ter spaying females were introdu-
ced drugs vaginally within 28 days
(daily at 9:00 a.m.): HCDE in the
dose of 0.06 mg/kg, E - 0.03 mg/kg.

The therapeutic effect of the
gel was evaluated by the level of
sex hormones in the blood serum
and the morphological study of
the animals’ lower genital tract.
The most distinctive changes ob-
served after the surgical removal
of the ovaries are related to the
metabolism of estradiol and pro-
gesterone [4, 11]. Hence, the le-
vels of these hormones were studied
on an immunoassay analyzer using
“Estradiol IEA” and “Progestero-
ne [EA” standard reagent Kkits
(Xema-Medica, Russia).

The vaginal mucosa and ute-
rine horns were morphologically
studied. The animals were eutha-
nized by decapitation under chlo-
roform anesthesia. The test ma-
terial was fixed in 10% formalin
solution, dehydrated in alcohols
with the increasing concentration
and poured to celloidin-paraffin.

Sections of the vagina and uterus
were stained with hematoxylin-
eosin [6, 9]. Microslides were exa-
mined using the Granum micro-
scope, and the microscopic pictu-
res were taken by a Granum DSM
310 digital video camera. Pictures
were processed with Pentium
2,4 GHz PC using ToupView soft-
ware [7]. The experimental data
were processed by the variation
statistics method using “Statisti-
ca 6.0” standard software package.
Average values were calculated
using Student’s t test.

The studies were conducted
in compliance with the rules of
the European Convention for the
Protection of Vertebrate Animals
used for Experimental and Other
Scientific Purposes (Strasbourg,
1986) [5].

Results and Discussion

The data of the enzyme immu-
noassay of the blood serum show
that the level of sex hormones
(estradiol and progesterone) in
females after spaying significantly
decreased (Table). It indicates the
relevance of the bilateral spaying
model performed and formation
of the experimental hypoestro-
genism in rats.

The level of both hormones in
the SOF group of animals, which
ovaries had not been affected du-
ring surgery, was the same as in
the IC group of rats.

Meanwhile, animals of the CP
group had statistically significant
decrease of the estradiol level in
2.5 times and the progesterone
level in 4.6 times (in relation to
the healthy rats).

The 28-days introduction of
the vaginal gel with the HCDE had
a moderate effect on the level of
sexual hormones. However, being
1.5 times (p < 0.05) higher than
that of female rats in the CP group,
the estradiol level in the blood
serum in animals of this group
was even below the values of the
IC group. But the progesterone
level in the drug under study was
markedly increased, and signifi-
cantly (2.4 times) exceeded the
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. Microscopy of the vagina state in the groups under study: a - intact control; b — spayed rats; ¢ —rats treated

with the vaginal gel with the hop cones dense exfract; d —rats freated with the estriol suppositories (x250).

Hematoxylin-eosin

index of the untreated animals
(the CP group). At the same time,
there were statistically significant
differences in the gestagen con-
tent in the serum blood of the ex-
perimental animal compared to the
data of the IC group, and there
were no differences with the re-
ference drug.

The estradiol level in the animal
blood serum after the course of
treatment with E suppositories had
no significant differences with the
similar indicator of the healthy
animals. This drug had an insig-
nificant effect on the progeste-
rone level: this effect was almost
2.5 times less than that of the in-
tact group of animals.

The data obtained show that
none of the drugs under research
could completely restore the blood
serum hormonal balance (the le-
vel of sex hormones). The vaginal
gel with hop cones phytoestrogen
moderately increased the level of
estradiol and progesterone. The re-
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ference drug - suppositories con-
taining E was capable to correct
hypoestrogenism and had a little
effect on the progesterone level.

The morphological studies have
shown that the structure of the re-
productive organs studied in in-
tact and sham-operated animals
has no significant differences and
is consistent with the physiologi-
cal norm.

The vaginal mucosa of animals
in the IC and SOF group had the
structure corresponding to their
age physiological norm, i.e. no mu-
cous epithelium degeneration or
disorders were observed (Fig. 1a).
After bilateral spaying the muco-
sa underwent atrophic changes.
Its vascularization was significant-
ly reduced, a part of blood vessels
became spasmodic, the vascular
wall was thickened (Fig. 1b). The
use of phytoestrogen vaginal gel
contributed to the vaginal epithe-
lium restoration. The epithelial layer
of the distal sheath was significant-

ly increased compared to the spayed
animals. The blood supply was im-
proved in the proper mucous plate
(Fig. 1c). MHT with E suppository
in all animals resulted in complete
recovery of the morphological struc-
ture of the vaginal mucosa (Fig. 1d).

The uterus endometrium of in-
tact animals was also within the
physiological norm. The structu-
re of the tissues could be clearly
seen. The vascular profile was not
broken (Fig. 2a). There was a se-
vere atrophy in the uterus tissues
of the spayed female rats. Both the
endometrium and the myometri-
um changed. Thinning of tissues,
reduction of the secretory activi-
ty of the surface epithelium cells
and the epithelial uterine glands
and vasospasm were observed
(Fig. 2b). The drug studied had a
clear positive impact on the mi-
croscopic structure of the uterus
in animals. The stroma was much
wider than that of the rats in the
IC group. Glandular cells were of

Fig. 2. Microscopy of the uterine endometrium and myometrium in the groups under study: a — intact conftrol;
b - spayed rats; c —rats treated with the vaginal gel with the hop cones dense extract; d —rats treated with the
estriol suppositories (x250). Hematoxylin-eosin
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various sizes and were structur-
ally active; vessels were in nor-
mal state (Fig. 2c). The group of
animals treated with the referen-
ce drug E had the complete res-
toration of the structure of the
endometrium and myometrium.
The state of glandular and stro-
mal cells, blood vessels was sim-
ilar with that of females of the IC
group (Fig. 2d).

Thus, in 4 months after bila-
teral spaying female rats showed a
severe atrophy of the vaginal wall
and the uterine horns. A strong
estrogen deficiency contributed to
formation of the endothelial dys-
function signs (vasoconstriction,
thickening, edema, loosening of the
vascular wall, lobular proliferation,
the endothelium destruction, en-

dothelial picket fence location, signs
of incipient thrombosis).

The gel with phytoestrogens
prevented development of the
above-mentioned pathologies in
the experimental animals. The mor-
phological state of the vaginal mu-
cosa, the endometrium and the myo-
metrium, the nature of the blood
supply to the reproductive organs
were similar to those of the intact
rats. The estrogen effect of the
HCDE gel on these animals was at
the level of the reference drug -
suppositories containing E.

CONCLUSIONS

1. The 28-day administration
course of the vaginal gel with the
hop cones dense extract in the dose
of 0.06 mg/kg in spayed rats causes
a moderate increase of the level
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BIL/IMB BATTHAJIBHOT'O BBEJJEHHS I'EJIIO 3 ®ITOECTPOTEHAMM IIUIIOK XMEJIK0 HA TOPMOHAJ/IBHUM CTATYC
TA MOP®OCTPYKTYPY PENTPOAYKTUBHUX OPTAHIB OBAPIOEKTOMOBAHUWX CAMOK 1I1YPIB
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HayioHaawsHbill hapmayeemuyHuii yHieepcumem, Incmumym nideuujeHHs keanighikayii cneyianicmie ghapmayii
HayioHanbHo20 hapmayeemuuHo20 yHisepcumemy*

Karouosi cnoea: ogapioekmomosaHi camku wypie; depiyum ecmpozeHie; 2e/b 3 eKCMpaKMoM WUWOK XMeat0; pimoecmpozeHu

Po3zassHymi pe3yabmamu eKkcnepumMeHma/abHo20 8UBYEHHS epeKmusHOCMI JiKy8a1bHOI dii H0O8020 2e/110 KOMOIHOBAHO-
20 ck/aa0dy, wo Mmicmumb imoecmpozeHu 2ycmoz0 ekcmpakmy Wuwok xmer. ModearosaHHs y wypie 2inoecmpozeHo-
8020 cmaHy, 61U3bK020 d0 MaKo20 y HIHOK y nepiod MeHonay3u, 8i0meoproganu wasaxoM 6is1amepanvHoi osapioekmomii
camok. XubHooneposaHuM meapuHam nposoouIu AanapomomMiro i ywueaHHs paHu 6e3 suda/eHHs sseYHUKie. Bcmanos-
J1eHO, ujo 28-0eHHe 88edeHHs 8a2iHA/NBbHO20 2e/1H0 Npu3sodums 0o 3611bWeHHs eMicmy ecmpozeHie y cuposamuyi Kposi,
3MeHUIeHHS I0OKA/IbHUX MOPPHOPYHKYIOHANbHUX NOPYUIEeHb Y CAU308iTl 06010HY1 nixeu i 6 mamyi wypis, siki po3euHyaucs
eHacaidok 2inoecmpozeHii. OmpumaHi daHi 8i0Kkpusarms nepcnekmugu po3pooKu 8a2iHANbHUX ATKAPCbKUX hOPM 3 eKc-
mpakmoM WuUWoK Xxmet0 04151 NIKY8AHHS yPO2eHIMa1bHUX NOPYUeHb NPU KAIMAKMepu4HOMY CUHOPOMI.

BJIMSIHUE BATUHAJIBHOTO TEJISl C ®UTO3CTPOTEHAMM IIMIIEK XMEJIS1 HA TOPMOHAJ/IBHBIM CTATYC
U MOP®OCTPYKTYPY PENIPOAYKTHBHBIX OPTAHOB OBAPHO3KTOMHWPOBAHHBIX KPbIC
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Katouesble c108a: 08apuoIKMOMUupo8aHHble CAMKU KPbIC; 0epuyum 3cmpo2eH08; 2eb ¢ IKCMPAKMOM WUWEK XMENS;
¢umoscmpozeHnl

PaccmompeHbl pe3ysabmambl 3KChepuMeHmMa/ibHo20 usyveHus agpgekmusHocmu Aeye6Ho20 delicmausi HOB020 2esl
KOMOUHUPOBAHHO20 cOCMasa, codepicauje2o pumoacmpozeHsl 2ycmozo skcmpakma wuuek xmeas. Modeaupogsarue y
KPbIC 2uNn03cmpo2eH08020 COCMOSIHUSL, 6/1U3K020 K MAKOBOMY Y HCEHUWUH 8 Nepuod MeHONays3bsl, 0CNPOU3800UAU NymeM
6us1amepanbHOU 08aPUOIKMOMUU CAMOK. JIOHCHOONEPUPOBAHHBIM HCUBOMHBIM NPOBOJUAU AANAPOMOMUIO U YWUBAHUE
paHvl 6e3 ydaseHusl AUMHUKOS. YcmaHosieHo, ymo 28-0HegHOoe 8gedeHue 8a2UHANIbLHO20 251 Npus8odum K yeeauyeHuro
co0epicaHusl ICMpO2eH08 8 CbIBOPOMKe KPO8U, YMEeHbUWEHUH J0KA/IbHbIX MOPPHOPYHKYUOHANLHBIX HAPYWEHUL 8 CAU3U-
cmoti 060104Ke 8/1a2a1UWd U 8 MAMKE KPbIC, KOMOpble pa3suaucs eciedcmaue 2unoscmpozeHuu. IlosyyeHHble daHHble
O0MKpbIBAOM Nepcnekmugbl paspabomku 8a2UHAAbHbBIX A1eKAPCMBEHHLIX (POPM C IKCMPAKMOM WUWEK XMeAs1 0151 1eYe-
HUSl yPO2eHUMA/AbHbIX HAPYWeEHUTl NpU KAUMAKMepU4eckoM CUHOpoMe.
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