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ABSTRACT

The aim of the present study was to evaluate the antifertility activity of Areca catechu in male albino rats. Alcoholic extract of Areca
catechu was studied for antifertility activity at doses 300 and 600 mg/kg body weight. Fertility was assessed with mating test. Body
weight and weight of the reproductive organs (testis and epididymis) were observed. Biochemical evaluation (total protein content
and cholesterol level) and histopathological study (cellular dynamics) were performed on testes. There was a 50% reduction in
fertility at 300 and 100% reduction at 600 mg doses. There was no significant change in the body weight and weight of the
reproductive organs (testis and epididymis). Cholesterol in the testis was significantly (p<0.01) increased and total protein content
was significantly (p< 0.001) decreased at both doses. Histology of the testis showed reduction in the number of secondary
spermatocytes and spermatids. There was a reduction in the number of Leydig cells, increase in the diameter of seminiferous
tubules with necrotic products and fluid collections at higher dose. Alcoholic extract of Areca catechu showed antifertility activity at

300 and 600mg/kg body weight doses.
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INTRODUCTION

The fertility rate in a couple is influenced by several
factors. These include age, sexually transmitted diseases,
environmental toxins, coexistent disease states and
various systemic disorders like chronic renal insufficiency,
cirrhosis, malnutrition, etc." Environmental factors like
exposure to volatile organic solvents®,  alcohol
consumption3, smoking®, areca nut chewing®, etc. can
lead to infertility.

Areca nut (Areca catechu Linn.) chewing is a practice of
great antiquity in many parts of Asia, mainly India,
Pakistan, Bangladesh and Sri Lanka. Betel nut chewing is
an established practice among Indians for the past 2000
years. It is most commonly chewed as a constituent of
betel quid which is a mixture of betel leaf, areca nut and
slaked lime. It is estimated that currently there are
several hundred million users of areca nut in the world.
Seeds of areca contain catechin, tannins (15%), gallic acid,
fat, gum and alkaloids like arecoline (0.07%) and arecaine
(1%). Arecaidine, guvacoline, guvacine and choline are
present in trace amount. Arecoline is the major alkaloid®.

Dried areca nut has antibacterial, antioxidant, antiseptic,
euphoriant and wound healing properties’. It also has
hepatoprotective’, hypoglycemic8 and anti-ulcerogenic
effects’. It was proved to have abortifacient, antifertility™®
and anti-implantation activities". Pharmacological actions
of arecoline resemble that of muscarine and pilocarpine.
It violently stimulates the peristaltic movements of the
intestines and bowels. It produces a marked constriction
of bronchial smooth muscle which can be overcome by

adrenaline and atropine. When dropped into the eye, 1%
solution constricts the pupil like physostigmine. It is a
powerful sialagogue, and stimulates the secretion of
sweat in the same way as pilocarpineﬁ. The mutagenicity
of betel quid, arecoline (the main alkaloid in areca nut) 2
arecaidine (a metabolite of arecoline) and N -
nitrosoguvacoline13 has been reported.

A survey of literature revealed that antifertility effect of
alcoholic extract of areca nut has not been documented
in male albino rats. Hence this study was undertaken to
evaluate the antifertility activity of areca nut in male
albino rats of Wistar strain.

MATERIALS AND METHODS

Animals

Healthy, inbred, mature, male albino rats of proven
fertility of Wistar strain weighing between 150-200 g
were used. The study protocol was approved by
institutional animal ethics committee, KMC Manipal
(IAEC/KMC/20/2008-09). They were maintained under
standard environmental conditions, with temperature (23
+ 2)° ¢ and humidity 50 + 5%. The animals were fed with
standard rat diet (Amrut lab animal feed, Pranav Agro
Industries Ltd, Sangli, Maharashtra) and water ad libitum
throughout the study.

Method of preparation of crude extract of Areca catechu

The seeds of Areca catechu were purchased from local
market and authenticated by the Professor of Botany,
Mahatma Gandhi Memorial College, Udupi. Voucher
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specimen was kept in the Department of Pharmacology,
KMC, Manipal.

The nuts of Areca catechu were chopped into small pieces
and dried under sun for a few days. The dried chopped
nuts were powdered and defatted in petroleum ether.
The residue was hot extracted in soxhlet apparatus using
400 ml of 70% ethanol for 5 cycles. The extract was
filtered, lypophilised and concentrated over a water bath
to obtain dry extract, termed as alcoholic extract . The
crude extract was stored in a desiccator. A suspension of
the crude extract in 4% gum acacia was used for the
study.

Acute toxicity study

Acute toxicity study was done in male rats weighing
between 150-200 g. Rats were fasted overnight. They
were divided into 6 groups of two animals each. The
ethanolic extract of Areca catechu was administered
orally in ascending and widely spaced doses viz. 10, 30,
100, 300, 1000, 3000 mg/kg. The animals were observed
continuously for 2 hours and then occasionally for further
4 hours and finally overnight mortality was recorded™.

No signs of toxicity were observed even with 3000 mg/kg
of alcoholic extract of Areca catechu. So, two doses of
extract were chosen for the study, 300 mg/kg
corresponding to the 1/10™ of the maximum tolerated
dose (3000 mg/kg) and other was 600 mg/kg.

Antifertility study

Selection of animals for antifertility study: Thirty male
rats of proven fertility and sixty female rats with regular
estrus cycles were chosen for the study.

Confirmation of estrus cycle in female rat: This was done
by vaginal smear method. Stages of estrus cycle of each
female animal was determined by taking vaginal smears
daily between 9 — 10 AM for 15 days. This 15 days smear
observation was to cover three regular estrus cycles and
those rats showing regular estrus cycles were chosen for
the study.

Preparation of vaginal smear: Vaginal smear was
prepared by introducing a drop of distilled water into the
vagina with the help of a dropper and collecting it back.
The collected discharge was placed on a clean slide that
contained a drop of glycerin. A coverslip was placed
gently over this and the smear was examined
microscopically under low power for different type of
cells.

If the majority of cells are leucocytes, the animal is
labelled as in diestrus phase. In proestrus phase,
leucocytes are rarely seen. Most of the cells present are
parabasal cells, often with an irregular and shrunken
appearance, but intermediary cells may also be observed.
Presence of large number of nucleated cells indicates
proestrus which lasts for 3-12 hours, hence the smear will
be clear and dominate by cells. These consist of
intermediary cells, superficial cells and anuclear
(keratinized) cells. Metestrus phase lasts for about 21

hours and usually has many neutrophils and scattered
squamous epithelial cells in the smear. As this stage
progresses, more intermediary cells begin to appear.
These are often small and dark. Parabasal cells can also
be seen. However, large intermediary cells and leucocytes
are also present™.

Study design: The selected male rats were divided into
three groups of ten animals each.

The drug treatment was as follows:

Group | - Control, received 2 ml of 2% gum acacia daily
orally for 60 days.

Group Il - Received ethanolic extract of Areca catechu 300
mg/kg orally daily for 60 days.

Group Il - Received ethanolic extract of Areca catechu
600 mg/kg orally daily for 60 days.

Parameters assessed: After 55 days of drug treatment,
male rats were cohabited with the female rats in the ratio
of 1:2 from the day 56. On day 61 of treatment, that is 24
hours after the last dose, male rats were sacrificed by
cervical dislocation. Body weight of control and drug
treated rats were assessed prior to and every two weeks
thereafter. Testis and epididymis were dissected out and
weighed. One testis from each animal was processed for
total protein and cholesterol estimation and the other
testis was for histopathological study. Cholesterol was
estimated by chod-pod method using manual kit (Aspen
Laboratory Pvt. Ltd. Delhi). Total protein was also
estimated by using the same kit. Values were expressed
as milligram/gram of testis.

The number of female rats who delivered and the number
of litters born were also counted.

Statistical analysis:

Values were expressed in mean + SEM. Results were
analysed by one way analysis of variance (ANOVA).
Student’s “t” test was also applied wherever necessary. A
p value < 0.05 was considered significant.

RESULTS AND DISCUSSION

Changes in body weight

During the period of experiment (total 60 days), there
was no significant change in body weight (Table 1).

Fertility in male rats

The fertility in male rat was assessed by calculating the
number of litters delivered by the particular female rats
which were previously co-habited with male rat in the
ratio of 2:1. The male rats in control group showed 100%
fertility. Treatment with Areca catechu extract at 300
mg/kg caused 50% reduction in fertility of rats. None of
the rats were fertile after treatment with Areca catechu
extract at 600 mg/kg daily for 60 days (Table 2).
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Table 1: Effect of Areca catechu extract on body weight of male rats

Treatment Initial weight (g) Weight after2 | Weight after 4 Weight after 6 Weight after 8
ght{g weeks (g) weeks (g) weeks (g) weeks (g)
Control 17112 167+ 11 171+13 168 + 12 171 £12
Areca catechu 1573 156 +3 158+3 160+3 156 +2
300 mg/kg
Areca catechu 160+ 4 158 +3 160+3 159+ 3 159+ 4
600 mg/kg

Values are mean = SEM; n=10 in each group

Table 2: Effect of Areca catechu extract on fertility in male rats

No. of female rats cohabited with males Number of -
0,
Treatment (female: male ratio 2:1) litters Rty (69
Control 20 75 100
Areca catechu
300 mg/kg 20 35 50
Areca catechu
600 mg/kg 2 L L

Values are mean + SEM; n = 10 in each group.

Table 3: Effect of Areca catechu on organ weight (testis and epididymis), and biochemical parameters in male rats

Treatment Testis weight Epididymis weight Testis Cholesterol Testis Protein
(mg/100 g of body weight) | (mg/100 g of body weight) (mg/qg of tissue) (mg/qg of tissue)
Control 1427.05 £ 10.3 382.60 £44 1.156 £0.311 98.3+£5.772
Areca catechu 1591.13+7.8 505.67 6.3 2.409 +0.110° 67.3+11.34°
300 mg/kg
Areca catechu 1498.67 +5.6 41956 +11.7 2.604+0.970° | 72.25+18.675°
600 mg/kg

Values are mean = SEM; n=10 in each group; a: p < 0.01 vs control (Student’s “t” test); b: p <0.01 vs control (Student’s “t” test)

Organ weight and biochemical parameters

There was no significant change in weight of reproductive
organs (testis and epididymis) in any of the groups.
Cholesterol level in the testis was significantly (p < 0.01)
increased in Areca catechu treated groups as compared
to control. Protein content in the testis was significantly
(p < 0.01) decreased with Areca catechu as compared
with control (Table 3).

Histopathological changes in testes

Animals in  control showed normal

spermatogenesis (Figure 1).

group

Figure 1: Section of rat testis in control group showing normal
spermatogenesis (H&E,100x).

i “ s b

Figure 2: Section of rat testls treated Wlth Areca catechu
(300mg/kg) showing areas of apoptosis with reduced number of
secondary spermatocytes and spermatids (H&E,100x).

Figure 3: Sectlon of rat testis treated with Areca catechu (600
mg/kg) showing reduced number of secondary spermatocytes,
spermatids and Leydig cells. There are areas of degenerating
cells and debris with increased diameter of seminiferous tubules
(H&E,100x).
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In Areca catechu treated groups, there was a reduction in
the number of secondary spermatocytes and spermatids
with areas of degenerating cells and debris. At 600 mg/kg
dose, there were many areas of apoptosis, a reduction in
the number of Leydig cells and increased diameter of
seminiferous tubules with necrotic products and fluid
collections, which may be due to the inflammatory
reaction to the necrotic products (Figures 2, 3).

Discussion

Cholesterol is involved in steroidogenesis in testes. It is
the most important precursor in synthesis of steroid
hormones and its level is related to fertility of
individuals™®. Increased level of cholesterol may be due to
decreased androgen production, which results in
accumulation of cholesterol in testes and impaired
spermatogenesis'’.  The  protein  synthesis and
concentration in the testes and accessory sex organs are
androgen dependent™. In our study, protein content in
the testes was significantly reduced with Areca catechu,
which may be due to low levels of testosterone. The
findings are further supported by histopathological
changes in the testes. Leydig cells were reduced which
indicates the insufficiency of these cells to synthesize
testosterone. The number of Leydig cells has a direct
bearing on spermatogenesislg. The reduction in the
number of secondary spermatocytes and spermatids may
be due to insufficient amount of testosterone.

CONCLUSION

In conclusion, this study demonstrated the antifertility
effect of alcoholic extract of Areca catechu in male albino
rats of Wistar strain.
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