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Combined effects of infusion of green tea and depot-
medroxyprogesterone acetate on the number of granulosa cells and the
number and size of ovarian primary follicles: an in vivo study in female
rats

Yesil cay ve depot-medroxyprogesterone asetat inflizyonunun graniiloza hiicre sayist
ile ovaryan primer folikil say1 ve buytkligu tzerine kombine etkisi: disi ratlarda in

vivo calisma
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Abstract

Purpose: The purpose of the present study was to analyze
the effects of green tea infusion on the toxicity of ovaties
of female rats treated with the contraceptive depot-
medroxyprogesterone acetate (DMPA).

Material and Methods: A total of twenty-four female
rats were randomly divided into four groups, incuding the
control group (no treatment), the DMPA-treated group
and the group treated with DMPA and infusion of green
tea at various doses (165 and 330 mg/gram of body weight
per day). The number of granulosa cells, the number of
ovarian follicles and the size of ovarian follicles were
subjected to histopathological analysis.

Results: The number of granulosa cells did not differ
significantly among the study groups. The number of
ovarian follicles was significantly higher in the DMPA-
treated group than that of the control group. Of doses of
165 and 330 mg/g of body weight of green tea
administration, only the low dose decreased the number of
ovarian follicles significantly relative to the DMPA-treated
group, although it has not yet reached the levels
comparable to those of the control group. The size of
ovarian follicles did not differ significantly among the
study groups.

Conclusion: DMPA led to an increased number of
ovarian follicles, which was restored by infusion of low
doses of green tea. Thus, green tea constitutes an herb that
can be combined with administration of DMPA and useful
in inhibiting the adverse effects of contraceptives.
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Oz

Amag: Bu calismanin amaci, yesil cayin kontraseptif
depot-medroxyprogesterone asetat (DMPA) uygulanmis
disi rat yumurtalik toksisitesine etkisinin arastirilmasidir.
Gere¢ ve Yontem: Toplam 24 disi rat, kontrol grubu
(muamele olmayan), DMPA uygulanmis grup, DMPA
uygulanmis ve farkli dozlarda yesil cay infiizyonu (165 ve
330 mg/gram vicud agithg/ gin) yapilmis  olmak
tizere rastgele 4 gruba ayrilmistir. Graniiloza hiicre sayisi,
ovaryan folikiil sayist ve ovaryan folikil buyikligi
histopatolojik analizlerle belirlenmistir.
Bulgular: Graniiloza hiicre sayist ¢alisilan gruplar arasinda
anlamli bir farklilik gostermemistir. Ovaryan folikil sayist
DMPA-uygulanmis grupta kontrol grubuna gére daha
fazladir. 165 ve 330 mg/gram vicud agirligt dozlarinda
yesil ¢ay uygulanan gruplarda, sadece disitk doz uygulanan
grupta ovaryan folikil sayist DMPA-uygulanmis — gruba
gbre anlamh olarak azalmis olmasina ragmen kontrol
grupla karsilastirilabilir seviyede degilidir. Ovaryan folikil
buyiikligh calisilan gruplar arasinda anlamli bir farkldik
gbstermemistir.

Sonug: DMPA ovaryan folikiil sayisinin artmasina neden
olmus, bu da disiik doz yesil ¢ay infiizyonu tarafindan eski
haline getirilmistir. Bu ¢alismaya gore, yesil gayin, DMPA
uygulamast ile kombine olarak kullanilabilen ve
kontraseptiflerinlerin yan etkilerini inhibe eden yararlt bir
bitki oldugunu goéstermektedir.

Anahtar kelimeler:
yumurtalik, cay
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INTRODUCTION

Overpopulation represents a public health issue in
both the developed and developing countries. In
order  to control  population  explosion,
contraceptives are used to plan the timing of
pregnancy. Hormonal contraceptive is the most
widely used contraception among women in the
developing countries, including Indonesia. Depot
medroxyprogesterone acetate (DMPA) is an
injectable form of the hormonal contraceptive
progestin. Administration of DMPA will provide
protection for 90 days with a failure rate of 1%
Nevertheless, hormonal contraceptives have adverse
effects, such as menstrual disorders, prolonged
menstruation, irregular menstruation and
amenorrhea. These will lead to discontinuation of
hormonal contraception.

DMPA is classified as a xenobiotic capable of
leading to a reduced number of ovarian follicles and
loss of various ovarian cells (oogonia, oocytes and
somatic cells)®>. Histologically, the changes in the
ovary in the subjects treated with DMPA include
follicular degeneration and atresia®. The basic
mechanism of degeneration is apoptosis as
evidenced in previous studies’. Thus, there is a need
for materials capable of preventing the degeneration
of the ovaries due to the administration of DMPA.
This is to keep the ovaries in physiological
conditions, despite the administration of the
contraceptive DMPA.

Green tea is a beverage made by brewing the leaves
of Camellia sinensis. The plant contains a vatiety of
active substances, such as (-)-epicatechin (EC), (-)-
epigallocatechin  (EGC), (-)-epicatechin-3-gallate
(ECG) and (-)-epigallocatechin-3-gallate (EGCG)3”.
Consuming tea may increase the productive life of
the ovary!®. A previous study showed that green tea
may improve ovarian morphology in a rat model of
polycystic  ovarian syndrome!l. To date, the
pharmacological potential of green tea has been
known, but its role to prevent degeneration or
toxicity from contraceptive DMPA remains unclear.
The purpose of the present study was to analyze the
effects of green tea infusion on the toxicity of
ovaries of female rats treated with the contraceptive
depot-medroxyprogesterone acetate (DMPA).

MATERIALS AND METHODS

The present study passed the ethical review of the
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Green tea and granulosa cells

Faculty of Medicine, Brawijaya University Malang of
East Java, Indonesia. Twenty-four female Wistar
rats were divided into four groups, the control
group (no treatment), the DMPA-treated group, and
the group treated with DMPA and green tea of
various doses (165 and 330 mg/gram of body
weight per day). These rats were purchased with a
body weight of 150-200 grams from the Molecular
Physiology Laboratory, Medicine Faculty of
Brawijaya University Malang, East Java, Indonesia.
They were maintained in the laboratory conditions
at an air-conditioned room at a temperature of 25 *
10C with a relative humidity of 65-70% and a cycle
of dark and light per 12 hours. Those rats were
given drinking water and feed ad libitum. The feed
given was in accordance with the standard
recommendation from the American Institute of
Nutrition (AIN).

DMPA (Depo Progestin®) was administrated by
intramuscular  injection at a dose of 2.7
mg/rat/week for 10 weeks. Prior to injection, the
drug was dissolved in 0.2 ml distilled water. This
dose was determined on the basis the previous
toxicity study'?. The green tea used in this study
was of Kepala Djenggot brand and prepared in
infusion. The green tea that has been brewed with
distilled water was given by a feeding tube to each
rat. The doses of administration were 165 and 330
mg/gram of body weight per day for 10 weeks!3.

The number of granulosa cells and the size of
ovarian primary follicles were analyzed from the
transverse sections of endometrial tissue. The tissue
was then subjected to hematoxylin-eosin staining
and photographed using a Dotslide Olympus
Camera XC 10. Overall, an analysis was carried out
on five fields at 400x magnification.

Statistical analysis

+

All data were presented in mean standard
deviation. Differences among groups were analyzed
by means of one-way ANOVA tests using the SPSS
15.0 statistical software package. Further tests were
performed by means of the post-hoc tests when
ANOVA found significant differences. A p-value of
<0.05 was considered significantly different.

RESULTS

Table 1 presents the number of granulosa cells of
each treatment group. The number of granulosa
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cells did not differ significantly among the study
groups (p > 0.05). Figure 1 and 2 shows the
morphology and the number of ovarian primary
follicles in various study groups. The number of
ovarian follicles was significantly higher in the
DMPA-treated group than that of the control group
(p < 0.05). Of doses of 165 and 330 mg/g of body
weight of green tea administration, only the low
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dose decreased the number of ovarian follicles
significantly relative to the DMPA-treated group (p
< 0.05), although it has not yet reached the levels
comparable to that of the control group (p > 0.05).
Table 2 shows the size of ovarian primary follicles
of each treatment group. The size of ovarian
follicles did not differ significantly among the study

groups (p > 0.05).

Table 1. Number of granulosa cells for the control and treatment groups

DMPA + Green tea (mg/gram body weight)

Number (cell) Control DMPA

165 330

Granulosa cells 75.67 £ 29.53 113.67 = 47.89

92.00 = 29.49 121.17 + 43.09

Values are presented in mean * standard deviation. DMPA: depot- medroxy progesterone acetate.

Table 2. Size of ovary follicles for the control and treatment groups

| DMPA + Green tea (mg/gram body weight)

Size (mm) Control DMPA

165 330

Opvary follicles 21.20 £ 4.54 25.60 £ 8.70

22.80 £ 5.89 25.24 £ 5.51

Values are presented in mean * standard deviation. DMPA: depot- medroxy progesterone acetate.

DISCUSSION

At the cellular level, aging and senescence of ovarian
follicles are characterized by a reduction in the
specific function of the oocytes and overall cellular
dysfunction of granulosa cells. Overall cellular
dysfunction is caused by a decrease in mitochondrial
activity and energy failure, as well as increased
expression of genes and senescence of proteins. The
reduction in cellular function is sufficient to increase
the sensitivity of the ovarian follicle, oocytes and
granulosa cells to apoptosis'#!> Follicular atresia is a
condition caused by apoptosis of granulosa cells!®.
Furthermore, given that granulosa cells are the main
source of estradiol and progesterone synthesis a
reduction in its number and function will trigger a
decline in hormonal levels!>16. In the present study,
the number of granulosa cells in the DMPA-treated
group tended to increase relative to that of the
control group, despite the insignificant difference
(p<0.05). Thus, these findings indicate that the
administration of DMPA does not lead to a change
in the number of granulosa cells as hormone-
producing cells. These findings extend previous data
that DMPA induces amenorrhea without a
reduction in serum levels of estradiol due to the
reversible nature of ovarian function!”. In the group
treated with DMPA and green tea infusion, there
was a tendency for a change in the number of
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granulosa cells approaching that of the control
group, although it was not significantly different
relative to those groups treated with DMPA
(p<0.05). Further studies are required to evaluate
the function of granulosa cells as hormone-
producing cells.

The present study showed that the number of
ovarian primary follicles was significantly higher in
the DMPA-treated group than that of the control
group (p< 0.05). This indicates that DMPA induces
the proliferation of ovarian follicles as part of
folliculogenesis. Folliculogenesis is a process that
takes place in the ovatian cortex involving antral and
pre-antral  phases. This study confirms that
folliculogenesis can be influenced by xenobiotics,
including DMPA'.1, Our study expands previous
findings that monkeys treated with progestin would
undergo apoptosis of ovarian epithelial cells relative
to the control group and administration of ethinyl
estradiol7 or changes in oxidative stress as the basic
mechanisms of cellular apoptosis®.

Of green tea of doses of 165 and 330 mg/gram of
body weight per day, only the lowest dose
significantly prevented the increase in the number of
ovarian follicles due to DMPA induction. These
findings indicate that low doses of green tea may
inhibit proliferation ot trigger apoptosis of ovarian
primary follicular cells.
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Green tea  contains  catechin, epicatechin,
epigallocatechin, and  epigallocatechin-3-gallate.
Previous findings demonstrated that EGCG has
anti-proliferative effects?’?2. Additionally, green tea
also has an affinity for the ovaries and protective
effects for the ovaries'®!1,

Green tea and granulosa cells

In conclusion, DMPA led to an increased number
of ovarian follicles, which was restored by the
administration of low doses of green tea. Thus,
green tea is an herb that can be combined with the
administration of DMPA and useful in inhibiting the
adverse effects of contraceptives.

Figure 1. The morphology of ovarian primary follicles for the control and treatment groups.

The control group (no treatment) (A); the DMPA-treated group (B); and the group treated with DMPA + green tea of 165 mg/gram
of body weight per day (C); and the group treated with DMPA + green tea 330 mg/gram of body weight per day (D).
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