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INTRODUCTIONS:
Plants and their products have been used for the
regulation of fertility since ancient times [1]. It is well
established that plants action on ovarian-uterine axis are
able to provoke changes in the pattern of reproductive
cycle. Plants with estrogenic properties can directly
influence action by peripheral modulation of Luteinizing
Hormone (LH) and Follicle Stimulating Hormone
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ABSTRACT: Background: The use of medicinal plants and their products for fertility regulation in
Malaysia and other countries in Asia is still continuing. Aim: This study was conducted to compare
the fertility of female mice supplemented with Cosmos caudatus or Piper sarmentosum aqueous
extracts. Methodology: Eighteen female mice were randomly divided into three groups and fed with
maintenance diets (5 g/head/day of rodent pellets and water ad-libitum). Group 1 (n=6) served as a
control and treated with 2 ml/kg bwt of distilled water. Group 2 (n=6) was supplemented with 500
mg/kg bwt of C. caudatus and group 3 was supplemented with 500 mg/kg bwt of P. sarmentosum
aqueous extracts.All treatments were conducted for the duration of 28 days. The stage of estrous
cycle was identified on a daily basis and the bodyweight was measured on day 1, 7, 14, 21 and 28 of
treatments. At the end of the treatments, all female mice were mated with proven fertile male and
the numbers of implantation sites were counted. Results: Our data revealed that female fertility was
not affected by C. caudatus consumption but P. sarmentosum significantly reduced the fertility in
female mice. In addition, no physical signs of toxicity were observed and bodyweight was not affected
by C. caudatus or P. sarmentosum aqueous extracts. Conclusion: It could be concluded that the P.
sarmentosum exhibited anti-fertility effect in female mice but not C. caudatus.

Corresponding author*
Dzulsuhaimi Daud
Faculty of Applied Sciences,
UniversitiTeknologi MARA,
40450 Shah Alam, Selangor, Malaysia.
Email ID: dzuls990@gmail.com
Tel: +603-5543 8433

Keywords: Ethno-medicine, Herbs, In-vivo
fertilization, Ovarian cycle.



J Pharm Adv Res, 2018; 1(7): 346-351. e – ISSN: 2581-6160 (Online)

Daud, et al. ©Journal of Pharmaceutical Advanced Research 2018. 347

(FSH), decreasing the secretion of these hormones and
blocking ovulation [2]. In addition, previous study has
shown that women who consumed high amounts of
isoflavones (estrogenic property) from soy had a
decrease in serum estrogen [3]. On the other hand, plants
with anti-estrogenic activities intercept the process of
ovum and endometrium development [4-5].
Cosmos caudatus is a potential medicinal plant belong to
the family of Asteraceae and are found in tropical areas
including Malaysia, Thailand, Central and South
America. This plant has been gaining attention in many
countries because of the medicinal and nutritional
benefits provided by their potential natural antioxidants.
In Malaysia, C. caudatus is often consumed raw as a
salad due to its unique, appealing smell and aroma,
which add diversity and taste to food [6]. Meanwhile,
Piper sarmentosum belong to the family of Piperaceae
is locally known as kaduk in Malaysia and menkadak in
Indonesia [7]. Traditionally, in Malaysia it was used as a
remedy to relieve toothache, cough, flu and dysentery [8].
In Thailand, P. sarmentosum was used traditionally to
relieve asthma, refreshing the throat and enhancing
appetite [9].
The effects of C. caudatus and P. sarmentosum leaves
aqueous extracts on male mice sperm quality and
fertility has been documented [10]. However, there is a
lack of data concerning the effects of both plants on
female reproductive system. Here, we report the effects
of C. caudatus and P. sarmentosum leaves aqueous
extracts on female mice fertility, specifically on estrous
cycle and capability to produce offspring. In addition,
we also report the effects of aqueous extract of both
plants on animal body growth and physical signs of
toxicity.

MATERIALS AND METHODS:
Plants material and aqueous extract preparation:
Leaves of C. caudatus were purchased from a local
market in Shah Alam, Selangor and leaves of wild P.
sarmentosum were collected from a rural area of Kota
Bharu, Kelantan. Both plants were authenticated by
qualified taxonomist (Herbarium of the National
University of Malaysia). A voucher specimens,
UKMB40335-Raja and UKMB40316-Kaduk were
deposited in Biology Laboratory, UniversitiTeknologi
MARA, Shah Alam, Selangor. The leaves of both plants
were washed under running water, air dried under low
intensity of sunlight for 48 h and later in hot air oven for
one week. Dried leaves were crushed for size reduction

to a coarse powder using an electrical blender (Pensonic
PB-3203L, Malaysia). Aqueous extract was prepared as
previously described [11] with slight modification.
Briefly, dried plant materials were soaked in distilled
water at a ratio of 1:10 w/v for three days. Then, the
mixture was filtered with filter paper (Whatman No. 1,
Sigma-Aldrich, Germany) and evaporated using rotary
evaporator (Buchi Rotavapor R-210, Germany). The
harvested dried extract was kept at 4 ºC for later use.

Animals and treatments:
Animals were purchased from commercial supplier
(Chenur Supplier Sdn Bhd, Malaysia) and maintained
under supervision of Research Committee of the Ethical
Use of Animals in Research, UniversitiTeknologi
MARA (UiTM Care 111/2015). The mice were
approximately 6 to 8 weeks olds and ranged from 27 to
30 g in weight. Eighteen female mice were randomly
distributed into three groups with six females each.
Group 1 served as a control and orally gavaged with 2
ml/kg bwt of distilled water. Group 2 was orally
gavaged with 500 mg/kg bwt of C. caudatus aqueous
extract and group 3 was orally gavaged with 500 mg/kg
of body weight (BW) of P. sarmentosum aqueous
extract. All animals also received rodent pellets (Golden
Coin, Malaysia) and water ad libitum as a maintenance
diet. The treatment was conducted on a daily basis and
lasted for 28 days. Bodyweight was recorded on day 1,
7, 14, 21 and 28 in order to monitor growth
performance. Physical signs of illness and toxicity
(piloerection, lethargy, hair loss, dark urine, diarrhoea,
paleness of skin, locomotor activity and mortality) were
monitored, twice daily at 7 am and 5 pm as previously
described [12-13].

The effects of C. caudatus and P. sarmentosum
aqueous extracts on mice estrous cyclicity:
Prior to the test, vaginal smear was monitored daily for
three cycles to select females with regular estrous cycle.
Those with regular estrous cycle were randomly divided
into three groups and treated as previously described (in
section Animals and Treatments). Vaginal cytology
methods as previously described by Byers and co-
workers [14] was utilised to determine the stage of estrous
cycle in female mouse. A wet cotton tipped swab was
inserted into the vagina of the restrained mouse. The
swab was gently turned and rolled against the vaginal
wall. Then the cells were transferred to glass slide and
air dried. Later, the slide was fixed with absolute
methanol (Kollin Chemicals, USA) for five second and
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air dried again before flooded with Giemsa stain for 30
min. After 30 min, the slide was gently rinsed under
running water, fixed with DPX Mountant (Sigma-
Aldrich, Germany) and observed under light microscope
(Olympus CX22, Japan). The phase of estrous cycle was
determined based on the presence or absence of
leukocytes, cornified epithelial and nucleated epithelial
cells [15-16]. Smears containing nucleated and cornified
epithelial cells were defined as representing the
proestrus and estrus phases, respectively. Smear
containing cornified epithelial cells and leukocytes was
defined as representing the metestrus phase. Meanwhile
smear containing primarily leukocytes was defined as
representing the diestrus phase. The estrous cycle was
observed for seven cycles.

The effects of C. caudatus and P. sarmentosum
aqueous extracts on in-vivo fertilization in female
mice:
After 28 days with the respective treatments as
previously described, each female was caged with a
proven fertile male to allow copulation. The day on
which sperm was detected in vaginal smear was
considered as a day one of gestation. After successful
copulation, the male was removed from the cage and the
female was fed with maintenance diets only. On day 15
of gestation, female was killed by cervical dislocation.
Uterus was collected and the numbers of implantation
sites were counted as previously described by Amano
and co-workers [16].

Statistical analysis:
Data analysis was performed using the Statistical
Package for Social Sciences (SPSS) Version 11 for
Windows. Values are given as mean ± standard error of
mean, if not otherwise indicated. Differences were
regarded as significant when the p<0.05.

RESULTS AND DISCUSSION:
Bodyweight and physical signs of illness:
Oral feeding of the aqueous extracts of C. caudatus and
P. sarmentosum for 28 days had no negative effect on
the bodyweights of experimental mice compared to the
control group (Fig 1). After 28 days of experimental
period, bodyweight of mice was increased by 10.9 % in
the control group, 12.2 % in the group treated C.
caudatus aqueous extract with 500 mg/kg BW and by
8.8 % in the group treated with P. sarmentosum aqueous
extract with 500 mg/kg bwt. This data indicates that the

general body growth of mice treated with C. caudatus
and P. sarmentosum were normal.
There is an increasing body of evidence that
underweight or overweight can negatively affect
reproductive health especially in mammals [17].
According to Jokela and colleagues [18], lower fertility is
associated with underweight as well as obesity. Previous
authors documented that C. caudatus might be useful in
the prevention and treatment of obesity by limiting
dietary fat digestion, absorption and accumulation in
adipose tissue [19]. Quercetin, rutin and chlorogenic acid
in C. caudatus are known to take significant part in
regulation of body weight [19-22]. Meanwhile, in folk
medicine, P. sarmentosum are said to be able to enhance
appetite [23]. On the other hand, Ugusman, et al. [24]

reported that P. sarmentosum is rich with rutin, which
would be helpful in body growth and bodyweight
management.

Table 1. Physical signs of illnes among the mice
treated with distilled water (2 ml/kg BW), C.
caudatus (CC) and P. sarmentosum (PS) aqueous
extract (500 mg/kg BW).

Physical
sign

Control
(dH2O)

CC PS

Piloerection - - -

Lethargy - - -

Hair loss - - -

Dark urine - - -

Diarrhea - - -

Paleness of skin - - -

Locomotor activity A A A

Mortality - - -

Note: + (presence of sign of illness), - (absence of sign of
illness). A - Active

In addition, daily administration of C. caudatus and P.
sarmentosum aqueous extracts were well tolerated and
no visible physical signs of illness were observed (Table
1). No significant variation in behaviours, health
condition and zero mortality were basic evidences
indicating the non-toxic nature of both extracts. Previous
authors demonstrated that no deaths or signs of toxicity
in the rats that received up to 5000 mg/kg C. caudatus
ethanolic extract [25]. Meanwhile, Zainudin and co-
workers [26] reported that Sprague Dawley rats received
P. sarmentosum aqueous extract up to 2000 mg/kg BW
did not show any signs of toxicity.
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Estrous cycle and in-vivo fertilization:
The order of appearance of various phases and the
duration of the estrous cycle did not significantly
different in mice treated with 500 mg/kg BW of C.
caudatus aqueous extract compared to control (Table 2).
However, P. sarmentosum aqueous extract at a dose of
500 mg/kg BW prolonged the length of the estrous cycle
with significant decreased (p<0.05) in the duration of
estrus phase and significant increased (p<0.05) in the
duration of diestrus phase. These findings associated
with the signs of fertility decrement in females treated
with 500 mg/kg BW P. sarmentosum aqueous extract, as
demonstrated in Table 3. Estrus improves fertility and
decreases pregnancy losses [27]. Any alteration to estrous
cycle especially estrus phase will affect female fertility.
Consumption of 500 mg/kg BW of P. sarmentosum
aqueous extract for 28 days decreased the percentage of
pregnant female compared to the control and mice
treated with 500 mg/kg BW of C. caudatus (Table 3).
The percentage of pregnancy was decreased by 17 % in
group treated with 500 mg/kg BW of P. sarmentosum.
However, the difference was not statistically significant
(p>0.05). Interestingly, average number of implantation
sites per mating was decreased significantly (p<0.05) in
mice treated with 500 mg/kg BW of P. sarmentosum
compared to the control and mice treated with 500
mg/kg BW of C. caudatus. Meanwhile the number of
implantation sites was increased in mice treated with
500 mg/kg BW of C. caudatus compared to the control,
but the difference was not statistically significant
(p>0.05).

Table 2. Estrous phase of mice after 28 days of
treatment with distilled water (control, 2 ml/kg BW),
C. caudatus (CC) and P. sarmentosum (PS) aqueous
extract (500 mg/kg BW).

Estrous
phase

Control
(dH2O)

CC PS

Proestrus 0.88±0.04a 0.87±0.07a 0.86±0.09a

Estrus 0.90±0.12a 0.95±0.05a 0.69±0.04b

Metestrus 0.83±0.09a 0.81±0.04a 0.81±0.07a

Diestrus 1.38±0.07a 1.36±0.06a 1.64±0.09b

Values are presented as mean±standard error of mean
(n=6). Values with different superscript letters within the
same row shows significant difference at p<0.05 (n=6).

Anti-fertility effect of Piperaceae family has been well
established. Sharma and co-workers [28] documented that
female mice treated with Piper betle demonstrated a

reduction in plasma estrogen levels and number of
litters. Previous author reported that Piper nigram
significantly decreased the number of ovarian follicles
and altered plasma levels of estrogen and progesterone
[29]. The pituitary-gonadal axis is important for the
maintenance of the reproductive system; hence, any
distortion to this can be deleterious [30]. In the current
study, no attempt was made to investigate hormonal
changes and to ascertain the mechanism of observed
anti-fertility activity. The exact cause of the anti-fertility
effect in mice treated with P. sarmentosum should be
explored in the future experiments.

Table 3. The percentage of pregnancy and the
number of implantation sites in mice treated with
distilled water (control, 2 ml/kg BW), C. caudatus
(CC) and P. sarmentosum (PS) aqueous extract (500
mg/kg BW).

Para-
meters

Control
(dH2O)

CC PS

Pregnancy (%) 100 (6/6)a 100 (6/6)a 83 (5/6)a

Implantation
sites (n)

7.8±0.7a 8.5±0.5a 4.5±1.2b

Values are presented as mean±standard error of mean
(n=6). Values with different superscript letters within the
same row shows significant difference at p<0.05 (n=6).

On the other hand, C. caudatus which exerts high anti-
oxidant properties [31], may has a positive effect on
female reproductive system. In female, several animal
and in-vitro studies suggest that oxidative stress may
affect female fertility [32]. Oxidative stress in female
reproductive system occurs when the generation of
reactive oxygen species (ROS) and other radical species
exceeds the scavenging capacity by antioxidants due to
excessive production of ROS and/or inadequate intake of
antioxidants. Therefore, it is rational to assume that
consumption of C. caudatus protects female mice in the
current experiment from ROS. However, further
investigation is needed to reveal the mechanism of
action by C. Caudatus in maintaining female fertility.

CONCLUSION:
In conclusion, there are no negative effects on female
mice fertility imposed by C. caudatus aqueous extract.
In contrast, P. sarmentosum aqueous extract exhibited
anti-fertility activity.
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Fig 1. Body weight data of mice treated with distilled
water (control, 2 ml/kg BW), C. caudatus and P.
sarmentosum aqueous extract (500 mg/kg BW).
Values are presented as mean ± standard error of mean
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