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ABSTRACT
Objective: This study was conducted to determine the sperm quality and fertility of male mice supplemented with Cosmos caudatus and Piper
sarmentosum aqueous extracts.

Methods: The male mice were treated with either 0.2 ml of distilled water, 500 mg/kg bwt of Cosmos caudatus or Piper sarmentosum aqueous
extract for the duration of four weeks. The body weight was checked on a weekly basis. Treated male mice then were mated with proven fertile
females and the numbers of implantation sites were counted. At the end of the experimental duration, treated males were sacrificed by cervical
dislocation and subjected to sperm analysis.

Results: Our data revealed that Cosmos caudatus and Piper sarmentosum increased the sperm quality and fertility in male mice. In addition, we
found that the body weight was not affected by Cosmos caudatus or Piper sarmentosum aqueous extract.

Conclusion: In conclusion, Cosmos caudatus and Piper sarmentosum produced a remarkable increase in male mice reproductive performance.
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The use of plants or plant-based products to stimulate sexual desire
and to increase reproductive performance is almost as old as the
human race itself [1]. A number of herbal drugs have been validated
for their effect on fertility and sexual behaviour. Ajayi and co-worker
demonstrated that Titonia diversifolia promote spermatogenesis and
testosterone secretion in male Wistar rats [2]. According to another
report, Abelmoschus manihot improves sperm count, erectile index and
sexual desire in Swiss albino mice [3]. Recently, a few authors
reviewed Indian medicinal plants with aphrodisiac potential [4].
Cosmos caudatus, which is locally known as Ulam raja in Malaysia, is a
herb of the family Compositae [5]. It is edible plant with purple or
white ray florets, grows up to about 1 to 8 feet tall, hairless or sparsely
hairy and leaves are finely dissected, 10 to 20 cm long [6]. In Malaysia,
Cosmos caudatus is traditionally utilised for improving blood
circulation, anti-aging agent, to promote fresh breath and to treat
infections associated with pathogenic microorganisms [6-8]. Previous
study has shown that this plant contains phenolic compounds that
contribute to the antioxidant and anticarcinogenic properties of the
plants [9]. Meanwhile, in male mice reproductive system, there are no
negative effects imposed by Cosmos caudatus ethanolic extract [10].

Piper sarmentosum is commonly known as kaduk in Malaysia. This
plant is herbaceous, creeping or erect. Ugusman and co-workers
documented that Piper sarmentosum contains high antioxidant
compounds such as vitamin E, carotenoids, xanthophylls, tannins
and phenolics [11]. Previous studies reported that Piper sarmentosum
has antibacterial [12], hypoglycaemic [13] and anti-malarial [14]
properties. Traditionally, in a rural area of Kelantan State of Malaysia,
a decoction of the leaves is drunk to treat malarial fever [15].
Meanwhile, the crushed leaves are mixed with water and used for
bathing to treat kidney stones and difficulty in urination [16].
As far as our literature survey could ascertain, no attempts have
been made to investigate the effect of Cosmos caudatus and Piper
sarmentosum aqueous extracts on the male reproductive system.
Hence, the present study was designed to compare the sperm quality
and reproductive performance of male mice treated with Cosmos
caudatus and Piper sarmentosum aqueous extracts. We hypothesized

that, Cosmos caudatus and Piper sarmentosum aqueous extract will
increase sperm quality and fertility in male mice.

Mature leaves of Cosmos caudatus were collected from Selangor
State, Malaysia. Meanwhile, mature leaves of Piper sarmentosum
were harvested from the rural area of Kelantan State, Malaysia.
Taxonomic identification was conducted by a botanist from
Herbarium, Universiti Kebangsaan Malaysia. A voucher specimen DD03/2014-Raja and DD-04/2014-Kaduk were deposited in Biology
Laboratory, Universiti Teknologi MARA. The aqueous extract was
prepared as previously described [17]. About 250 g of dried plant
materials were boiled in 4000 ml of water until the volume of water is
reduced to half. Then, the mixture was filtered and centrifuged at 3000
rpm for 15 min. The supernatant was freeze-dried to obtain a powder
form of aqueous extract and was kept at 4 °C for later use.

All animal works in this study were conducted in accordance to Research
Ethics Committee of the Faculty of Applied Sciences, Universiti Teknologi
MARA. Eighteen adults and healthy male mice (25-35 g) were obtained
and maintained in the Faculty of Applied Sciences Animal Facility.
Animals were maintained under standard conditions with 12-h
light/dark cycles and room temperature of 22 °C. The food in the form of
dry chow pellets and water was available ad libitum. Eighteen proven
fertile male mice were randomly divided into three groups. The first
group (n=6) served as a control and orally treated with 0.2 ml distilled
water. The second group (n=6) was supplemented with 500 mg/kg of
body weight (bwt) of Cosmos caudatus aqueous extract. The third group
(n=6) was supplemented with 500 mg/kg of body weight (bwt) of Piper
sarmentosum aqueous extract. All the animals were treated with the
respective treatments daily for four weeks, and the body weight was
recorded on a weekly basis.

At the end of the four weeks of the experimental period, male mice
from all groups were mated with proven fertile female. All male mice
were kept in individual cages with sexually receptive females for five
days (male to female ratio of 1:2). Females were checked daily for
post-coital plugs for determination of mating. The presence of a
vaginal plug was defined as a day 1 of pregnancy. Females were
euthanized on day 17 or 18 post-copulation, and the number of
implantation sites or foetuses was counted [18].
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All males were sacrificed by cervical dislocation. Epididymis were
excised, thoroughly washed with physiological saline and blotted on
filter paper. Shortly after, the cauda epididymis was minced in 0.5 ml
saline, incubated at room temperature for 2 min and subjected to
quality sperm analysis. Sperm concentration, sperm progressive
motility and sperm morphology were determined as previously
described [19].

Statistical analysis was performed using the Statistical Package for
Social Sciences (SPSS) for Windows. Body weight data was subjected
to repeated measures analysis of variance. Sperm quality and
fertility data were analysed by a two-way ANOVA.
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Our result showed that sperm quality was affected by Cosmos caudatus
and Piper sarmentosum aqueous extract consumption (table 1). Sperm
count was increased significantly (p<0.05) in mice supplemented with
500 mg/kg BWT of Piper sarmentosum aqueous extract. The sperm
quality of mice supplemented with 500 mg/kg BWT of Cosmos caudatus
also was increased compared to control, but the difference was not
significant (p>0.05). Sperm motility and the number of sperm with
normal morphology were increased significantly (p<0.05) in mice
supplemented with Cosmos caudatus and Piper sarmentosum compared
to control. The number of implantation sites in female copulated with
Cosmos caudatus and Piper sarmentosum treated male was increased but
not statistically significant (p>0.05) compared to control.

Table 1: Sperm quality and fertility of mice supplemented with 0.2 ml of distilled water (control group), 500 mg/kg bwt of Cosmos
caudatus aqueous extract and 500 mg/kg bwt of Piper sarmentosum aqueous extract
Parameters
Sperm count (106/ml)
Sperm motility (%)
Sperm morphology (%)
Implantation sites per female (n)

Control
48.67±3.6
57.51±1.3
72.45±1.9
9.29±0.3

Cosmos caudatus
51.81±2.4
60.72±1.9*
76.86±1.3*
11.17±0.5

Data are presented as mean±standard error mean (n=6). Asterisk (*) indicated p<0.05 compared to control.
These results give support to the hypothesis that sperm quality and
male fertility can be positively affected by Cosmos caudatus and
Piper sarmentosum. It is probably necessary to mention that
spermatogenesis and sperm quality was promoted partly by antioxidant properties. A number of in-vivo studies have proved that the
spermatogenesis, sperm quality and fertility can be positively
affected by antioxidant intake [20]. Medicinal and nutritional studies
showed that Cosmos caudatus [9] and Piper sarmentosum [21]
demonstrated strong antioxidant activities.
In addition, body weight was increased significantly (p<0.05) over
time but there were no significant different (p>0.05) between the
treatments (fig. 1). The data suggested that 500 mg/kg of body
weight (BWT) of Cosmos caudatus and Piper sarmentosum aqueous
extracts did not alter feeding behaviour or the nutrient metabolism
compared to control.

Piper sarmentosum
65.33±2.7*
62.83±1.4*
81.33±1.5*
11.45±0.7

In conclusion, the results presented suggest that sperm quality and
fertility in male mice positively affected by Cosmos caudatus and
Piper sarmentosum aqueous extract consumption. Further
pharmacological and phytochemical studies are currently in
progress to investigate Cosmos caudatus and Piper sarmentosum
mode of actions.
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