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Abstract

This study aimed to evaluate the antifertility properties of C. pareira Linn. leaf gel in male mice by
evaluation of blood prolactin, testosterone and seminal quality. In females mice, estrous index,
fertility index and prolactin level were determined. The results for males revealed that the leaf gel at
a dose of 30 mg/100 gBW significantly increased blood prolactin, while the leaf gel at 20 and 30
mg/100 gBW decreased testosterone levels in a dose dependent manner (P<0.04). Interestingly, all
doses (10, 20 and 30 mg/100 gBW) of leaf gel caused significant impairement of sperm quality
collected from epididymis and vas deferens after 21 days of oral adminitration. The results for
females showed that the leaf gel at 40 and 60 mg/100 gBW caused irregular estrous cycle and
inhibited ovulation by decrease in estrous index during the 21 days of treatment. Meanwhile, it also
revealed significant increases in blood prolactin and decreased embryo implantation in pregnant
mice after 10 days of treatment. It may be concluded that C. pareira leaf gel has antifertility
properties in male by disturbance of blood prolactin and testosterone levels, consequently affecting
spermatogenesis and impaired sperm quality. Meanwhile, it inhibits ovulation in females and inhibits
embryo implantation or decreases fertility index by increasing prolactin in pregnant mice. Therefore,
the use of C. pareira leaf gel as food or for therapy in traditional medicines should be avoided
because of this adverse effect.
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Introduction

this plant. The aim of this study was to evaluate the antifertility
properties of C. pareira leaf gel in male and female mice using an
aqueous extract, similar to that consumed by local Thai in the
northeast of Thailand.

Cissampelos pareira Linn. is a potential medicinal plant in family
Menispermaceae [1]. It is found in subtropical part of India, Asia,
East Africa and America. It is also widespread throughout
northeast Thailand [2]. Its leaves had been reported to be a rich
source of alkaloids and pectin [3]. Pectin from leaves forms a gel
within 2-3 minutes after mashing with water [4] and local Thais in
northeast Thailand cooked them as vegetables and dessert. This
plant leaf gel is also used in Thai traditional medicine as diuretic
agent and for traumatic wound treatment [5]. In the Ayurvedic
system of traditional Indian medicine, its leaves are used in
treatment of urinary tract infection [6 ] and diarrhea [7] because of
its antiseptic properties. Interestingly, local women in Assam used
this plant as an antifertility agent [8]. Recently, the antifertility
properties of C. pareira methanolic leaf extract were found in
female mice; the estrous cycles were prolonged and ovulation was
inhibited after feeding with methanolic extract at 250 and 450
mg/kgBW for 21 days [9]. In male mice, decrement of blood
testosterone and sperm quality impairment were also found after
gavage with ethanolic extract of C. pareira at 200-600 mg/kgBW for
45 days [10]. However, there is little scientific information about
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Materials and Methods

Experimental animals

Adult mice (strain ICR), males 8 week old and females 6 week old
were obtained from the National Laboratory Animal Center,
Nakornpathom province, Thailand. They were caged in an animal
room at under 25+1 °C and with light:dark of 12:12 h.. A standard
pellet diet (Chareanpogapan Ltd., Thailand) and water ad /bifum
were freely available. The experiments were conducted after an
approval by the Institutional Animal Ethics Committee, Khon Kaen
University, Thailand (Reference No. 0514.12.2/42).

Leaf gel preparation

C. pareira were collected from the cultivated garden, Khon Kaen
University (KKU) in March 2012 and identified by a plant
taxonomist. Leaves were cleaned with distilled water, shade dried,
minced with distilled water, then filtered through a cotton mesh and
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dried in a hot air oven at 40 °C. The dried sheet was obtained and
was minced to powder and reconstituted with distiled water to
reform as gel before treatment.

Experimental design

Experiment |- Antifertility of C. pareira Linn. leaf extract
in male mice.

The experiments were performed on 5 groups of 6 males each.
Group |, negative control, received distilled water at 0.5
ml/100gBW. Group I, positive control, received metoclopramide (a
commercial hyperprolactinemia-inducing agent, Pharma supply
Co.,Ltd., Thailand) as reference drug at dose of 2.0 mg/100gBW.
Groups Ill, IV and V, treated groups, received C. pareira leaf gel at
doses of 10, 20 and 30 mg/100 gBW daily for 21 days.

At the end of treatment, all groups were individually weighed, then
blood was collected by cardiac puncture and centrifuged at 1,700
rpm for 5 min at room temperature. Plasma were kept for prolactin
and testosterone assays. Prolactin assay was measured by
Prolactin 125 IRMA kit (for in vitro use), ICN Pharmaceuticals, Inc,
USA, assay sensitivity = 0.25 ng/ml. Testosterone assay was
measured with testosterone radioimmunoassay kit (The DSL-400
ACTIVE® Testosterone Coated ~Tube RIA Kits, Diagnostic system
Laboratories, Inc., USA), assay sensitivity = 0.14 ng/ml. After
blood sampling, epididymis and vas deferens of all groups were
excised and torn with needles (No. 25) in 2 ml of NaCl (0.9%) and
then incubated at 35 °C for sperm quality evaluation including total
sperm counts, percentage of viable sperms. Motile sperms and
abnormal sperms were investigated [11] Both testes were weighed
and the results expressed as the gonadal index (gonad weight /
body weight).

Experiment II- Antifertility effect of C. pareira Linn. leaf
gel in female mice.

I.1-The experiments were performed on 5 groups of 6 females
(having regular estrous cycles) each. Group |, negative control,
received distilled water at 0.5 ml/100gBW. Group Il, positive
control, received metoclopramide as reference drug at dose of 2.0
mg/100gBW. Groups Il and IV, treated groups, received C.
pareira leaf gel at doses of 40 and 60 mg/100 gBW daily
respectively for 21 days. All groups had estrous cycles determined
by vaginal smear [12] from day 1 - day 21 daily and results were
expressed as the estrous index (length of estrous x 100/ days of
treatment [13].

[1.2- The experiments were performed on 5 groups of 6 pregnant
mice each. All groups were fertilized on the first day. Group |,
negative control, received distilled water at 0.5 mi/100gBW. Group
Il, positive control, received metoclopramide as reference drug at
dose of 2.0 mg/100gBW. Groups lll and IV, treated groups,
received C. pareira leaf gel at doses of 40 and 60 mg/100 gBW
daily respectively for 10 days. On day 11, all groups were sactrified
by neck dislocation and plasma immediately collected for prolactin
determination.  After blood sampling, the abdominal cavity was
opened and the number of corpora lutea in ovaries and number of

embryos implanted in the uterus determined, and then these were
expressed as fertility index (number of embryos implanted x 100 /
number of corpora lutea [14]. All groups had mammary glands
collected and immediately fixed in Bouin’s solution for 48 hours;
then they were processed by the paraffin method. They were
sectioned at 5 pm thickness and stained with periodic acid schiff
(PAS) for milk sac/ alveoli detection. Sections were examined
under light microscope for histological study. The results were
expressed as percentage of alveoli branching in mammary glands.

Statistical analysis

Data were expressed as meansstandard deviatin (SD) and
analyzed by one-way analysis of variance (ANOVA). The
differences among groups were evaluated by Duncan’s test. A
value of P<0.05 was considered as statistically significant [15].

Results

The results reveal that the leaf gel of C. pareira altered the
reproductive hormones of male mice after oral administration for 21
days. The group that received 30 mg/100 gBW of the leaf gel had
significantly increased blood prolactin, while the extract at doses of
20 and 30 mg/100 gBW significantly decreased blood testosterone
level in a dose dependent manner (P<0.05) (Table 1). It is noticed
that the highest dose treated group revealed prolactin level and
testosterone levels the same as the group treated with the
reference drug (metoclopramide 2 mg/100 gBW). This implies that
the potency of the leaf gel at the highest dose was almost the
same as metoclopramide. However, the gonadal indices of all
groups were not different. The effect of C. pareira leaf gel on
sperm quality is shown in Figure. 1. All treated groups exhibited
impairment of sperm quality in all parameters including a significant
decrease in total sperm counts (Figure. 1A), percentage of motile
sperms (Figure. 1B) and percentage of viable sperms (Figure. 1C),
which contrasted with a significant increase in the percentage of
abnormal morphology sperms (Figure. 1D). There were many
forms of abnormal sperms such as bent middle piece sperms
(Figure. 2B), detached head sperms (Figure. 2C) and medial
protoplasmic droplet sperms (Figure. 2D).

The antifertility effect of C. pareira leaf gel on female groups is
shown in Table 2 & 3. The results of vaginal smear determination
during 21 days of treatment revealed that irregular estrous cycles
and significant decrease in estrous index were found in groups that
received metoclopramide, a hyperprolactinemia-inducing agent (2
mg/100 gBW). Meanwhile, a non-significant decrease in estrous
index was presented in groups receiving C. pareiraleaf gel (40 and
60 mg/100 gBW) (Table 2). This implies that ovulation was
inhibited. Furthermore, the decrease in fertility index, increase in
prolactin level and branching of alveoli in mammary glands were
found in the pregnant groups receiving metoclopramide and C.
pareiraleaf gel (Table 3 and Figure. 3).

PAGE|113| [



Junaimuang éef a/. International Journal of Phytomedicine 7 (1) 112-118 | [2015]

®
o
Dmabwbb
m%78528
S o= RN
g g|oc|c|olo|o
SLe | | H| H| ] H
alF v~ ol
ARIEANIER
_ ~|o|lo|c|o
©
>
@
8| g
Sl o
El8 | o |lo|s o |a
|0 |olao|a=r
Q| F elN|IQ|—=—
T olo|lo|lc|o
H|H| H| H|H
|~ |||
QN2 |N
S|io|o|ls|o
—
x
D O |c o | |c |m
D0 |b|s|DH
2 x[3|5|g|3|e
A S B
S B H H A HH
© + (0O |0 |0
S ®|D|@| @@
G_VA =IP=Ir=1t=1r=]
s
©
n
=
= = N
i
olo|o
n_muw B~ N>
<SS Sla|a|a
28 S|lo|o|o
| = S
> S
£ k=]
>
=

Table 1 Effect of C. pareira leaf gel (CPG)on gonadal index and reproductive hormones in male mice after 21 days of treatment

number of animals per group

N
Same letter within column means non - significant difference (P>0.05)

Different letter within column means significant difference (P<0.05)
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C, viable sperms; D, abnormal

Figure 1 Effect of C. pareiraleaf gel on sperm quality in male mice; A, total sperm count;B, motile sperms;

morphology perms.Same letter within figure means non - significant difference (P>0.05)Different letter within figure means significant difference

(P<0.05)
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Figure 2. Sperm morphology by smear method, Negrosin-Eosin

stained (bar = 20 pm):

A, normal sperm; B-D, abnormal

sperm: B, bent middle piece sperm; C, detached head sperm and
D, medial protoplasmic droplet sperm.

Table2  Effect of C. pareiraleaf gel (CGP) on estrous cycle during 21 days of treatment
(mg/! OOTrBe\?\;Tent N<6 each stage duration of 21 days i +SD (days/estrous cycle) | Estrus index
yTns B proestrous estrous metestrous & diestrous (%)
1.00 + 0.00 2 7.83+3.602 12.17 £ 3.60 2 a
0 (0.24) (1.86) (2.90) §7.30
. 2.20+0.92°b 4.00+1.56° 14802302 b
Metoclopramide 2 (0.53) (0.95) (3.52) 19.05
1.70 £ 0.95 &b 7.00+3.132 12.30 £ 3.56 2 a
CPG40 (0.41) (1.67) (2.93) 33.33
1.38+0.522 6.88 +2.532 12.75+2.552 a
CPG 60 (0.33) (1.64) (3.04) 8274

N= number of animals per group
Same letter within column means non - significant difference (P>0.05),
Different letter within column means significant difference (P<0.05)
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Table 3 Fertility index, prolactin level and branching of alveoli of pregnanted mice after 10 days of C. pareiraleaf gel (CPG) treatment

( Tr/?%tomegt/v ) Cogra lutea ingﬁgtci)on Fertility index PXEIactin Br;nr(;]rgnmgmo;;hglaoli
mg g (X =8D, < - o (X =8D, e '
N=6 sites/each) git)gs /:asc% (X 8D, %) ng/ml) (X +SD, %)
0 23.80+1.642 14.20£2.058 60.00 + 10.67 @ 0.14+0.032 5.04+2.022
Metoclopramide 2 28.00+1.87° 13.00 + 3.16 @b 47.07 + 10.46 2P 0.27 +0.04 P 8.59+1.83°P
CPG 40 23.00+4.242 9.50+2.08° 43.32+7.98° 0.15+0.032 7.52 + 2,04 ab
CPG 60 2320+3.112 13.00 + 2.92 @b 56.94 + 10.63 2P 0.24+0.09P 8.34+1.51P

N= number of animals per group

Same letter within column means non - significant difference (P>0.05)
Different letter within column means significant difference (P<0.05)

Figure 3. X-section of mammary glands (PAS stained, bar 100 ym): A, negative control group; B, positive control group received metoclopramide
2 mg/ 100 gBW; C & D, treated groups received C. pareiraleaf gel 40 and 60 mg/ 100 gBW. (at= adipose tissue, d= duct, al=alveoli /milk sac)

Discussion

Prolactin (PRL) is well-known as a galactopoietic hormone in
mammalian reproduction [16], while other functions are neglected.
In animal physiology, PRL secretion is required to support
testosterone synthesis; on the other hand, high PRL concentration
has an inhibitory effect on reproductive function in both men and
animals [17]. In man, hyperprolactinemia directly depresses
gonadal function causing infertility [18]. This present study reveals
that the leaf gel of C. pareira could be responsible for the
antifertility activities in male mice after 21 days of treatment by
increasing PRL level similar to metoclopramide, (a commcercial

drug for stimulating prolactin release) [19]. Meanwhile, all treated
groups showed a significant decrease in testosterone levels in a
reverse dose depemdent manner. Testosterone is an important
hormone affecting spermatogenesis and sperm maturation in
epididymis and vas deferens [20]. Therefore, this hormonal
disturbance may affect spermatogenesis and sperm maturation.
However, the gonadal index of all groups did not show any change
in this study. This implies that the disturbance testosterone level
did not affect testicular weight. It is well-known that testicular
weight does not determine sperm production [21], while blood PRL
and testosterone levels are markers in the diagnosis of male
infertility [22].

This study also evaluated the role of C. pareira leaf gel on
spermatogenesis. The results exhibited that all doses of the leaf
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gel caused adverse effect on seminal quality after 21 days of
treatments, including a reduction in total sperm count, percentage
of motile sperms and viable sperms. The degree of impairment
was directly related to the decrease of blood testosterone.
Furthermore, the abnormal sperms had secondary abnormality
which occurred during sperm maturation in epididymis [23].
Spermatogenesis and sperm maturation are strictly correlated to
the testosterone synthesis from Leydig cells in seminiferous
tubules [20]. The high PRL condition could inhibit gonadotropin
secretion, consequently inhibiting testosterone synthesis [17]. This
occurrence leads to an affect on spermatogenesis and sperm
maturation, causing impairment of sperm quality.

In females, groups treated with metoclopramide (2 mg/100 gBW), a
commercial hyperprolactinemia-inducing agent) and groups treated
with C. pareira leaf gel (40 and 60 mg/100 gBW) could be
responsible for the antifertility effect causing irregular cycles and
ovulation inhibition. However, the antifertility information of this
plant is scarce. This result is incompatible to the methanolic leaf
extract of C. pareira (25 and 45 mg/100 gBW) which caused an
antifertility effect by prolonging the estrous cycle and elongation of
the estrous stage [9]. However, the methanolic leaf extract of C.
pareira (45 mg/ 100 gBW) altered reproductive hormones by
increasing prolactin level in the proestrus stage and decreasing
FSH of proestrous and estrous stages [9, 24], which implies that
follicle growth was inhibited causing inability to ovulate. In the
present study we also found that the number of embryo
implantations was significantly decreased in the early pregnanted
groups (1- 10 days of gestation) that received metoclopramide and
C. pareira leaf gel, which is related to the increase of blood
prolactin. This implies that C. pareira leaf gel increases prolactin in
the pregnant group by metoclopramide activity. This result is
concistent with the results of C. pareira methanolic leaf extract (45
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