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ABSTRACT

The histological changes of testes of mice were assessed after 28 days treatment with different concentrations of Cosmos
caudatus ethanolic extract (50, 125, 500 and 1000 mg/kg). Testicular tissues were fixed in 10% formalin, embedded in
paraffin wax and cut for histological study. The qualitative assessment of histological changes of the testes showed different
degrees of thickness and density of seminiferous tubules as rated according to the following scales: 1, thin and low density
of seminiferous tubules; 2, moderately thick and moderately dense seminiferous tubules; 3, thick and dense seminiferous
tubules. Scale 3 was observed in testes of mice treated with 500 and 1000 mg/kg b wt., scale 2 in group treated with 50 mg/
kg b.wt. and scale 1 in group treated with 125 mg/kg b wt. of the extract. The total percentage of condensed seminiferous
tubules (seminiferous tubules without lumen) is highest in the testes of mice from 500 mg/kg b wt. (52.5%) and the lowest
from 125 mg/kg b wt. (26.3%).  Both groups from 500 and 1000 mg/kg b wt. showed significant results (p<0.05) which the
thickness of the seminiferous tubules increased as compared with the control group of mice. Hence, the higher concentration
of C. caudatus gave better effects on spermatogenic activity of the testes of mice, as revealed by the density and thickness of
the seminiferous tubules.
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INTRODUCTION

Cosmos caudatus, or locally known as “ulam raja”
(Norzalina and Ong, 1999) is used as salad and
usually eaten raw in Malay’s cuisine (Ahmed et al.,
2012). The consumption of C. caudatus is based on
daily basis in which it is included in daily meals.
Recent studies suggest that C. caudatus have potent
anti-oxidant properties which are believed to
alleviate general health and enhance blood
circulation (Shui et al., 2005; Hassan, 2006;
Bodeker, 2009). This plant also is enriched with
source of bioactive compounds that include
phenolics, flavonoids, carbohydrates, minerals,
proteins and vitamins that increase this plant’s
nutritional value (Faridah et al., 2003; Faridah et al.,
2006; Hassan et al., 2012; Hamidun et al., 2014).
Pharmacological review on this medicinal plant
revealed that besides an antioxidant effect, it also
exhibited anti-bacterial, antifungal, antidiabetic

activities as well as anti-osteoporosis and
antihypertensive effects (Hamidun et al., 2014).

The previous acute toxicity study conducted on
male rats showed the aqueous extract of C. caudatus
can cause acute hepatotoxicity when C. caudatus
consumed in high doses (Norazlina et al., 2013;
Hamidun et al., 2014). However, the study
conducted on acute and subacute toxicity studies
of ethanolic extract of C. caudatus leaf in Sprague
Dawley rats demonstrated that the plant gave the
lowest toxicity effects and had displayed high
safety margin since the experimental animals could
tolerated up to 5000 mg/kg body weight of the
extract orally (Amna et al., 2013). The effects of
C. caudatus on dynamic and cellular bone
histomorphometry in ovariectomized rats also has
been studied and it showed that the C. caudatus at
500mg/kg b wt. may be an alternative treatment in
restoring bone damage that may occur in post-
menopausal women (Mohamed et al., 2013).

Since this plant gave different toxicity effects
on different biological parameters, thus, the present
study was carried out to assess the histological
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changes of testes of mice, emphasizing on the
qualitative and quantitative analyses of the
seminiferous tubules thickness (µm) of the mice
administered by different concentrations (50, 125,
500 and 1000 mg/kg b wt.) of C. caudatus ethanolic
extract.

MATERIALS AND METHODS

Animals
The total number of animals used in this study

was 25 male mice. They were divided into five
groups with five mice per group. The animals used
were sexually matured male mice (7-8 weeks old)
weighing 22-32 g. Mice were sacrificed by cervical
dislocation after 28 days of treatment with different
concentrations of C. caudatus ethanolic extract (50,
125, 500 and 1000 mg/kg/b wt. /day). All protocols
involving handling and animal experimentation
were approved by the Committee of Animal
Research and Ethic, UiTM CARE (Ref No. 24/2013).

Histological studies
Following cervical dislocation, testes of each

mouse including those of the control group were
removed, trimmed off extraneous and fragments of
testicular tissues and were fixed in 10% formalin.
Fixed testes were embedded in paraffin wax and cut
for histological study. The sections were observed
using inverted microscope. The qualitative
assessment of histological changes on mice testes
showed differing degree of thickness and were rated
according to different scales: 1, thin and low density
of seminiferous tubules (<30% of seminiferous
tubule (ST) consists of spermatogenic cells); 2,
moderately thick and moderately dense seminiferous
tubules (>30% of ST consists of spermatogenic
cells); 3, thick and dense seminiferous tubules
(>50% of ST consists of spermatogenic cells).

Statistical analysis
One-way Analysis of Variance (ANOVA)

including post hoc test and descriptive were
conducted using SPSS software, Version 20.0. The
difference in the mean values was considered
significant at p<0.05.

RESULTS AND DISCUSSION

The observation of 500 and 1000 mg/kg b wt.
treated groups have shown scale 3, whilst 50 mg/kg
b wt. treated group showed scale 2 and 125 mg/kg
b wt. treated group showed scale 1. The histological
results are shown in Figure 1. Table 1 shows the total
percentages of the densely packed seminiferous
tubules in all of the treatment groups per histological

slide viewed under 200x total magnification. The
total percentages of densely packed seminiferous
tubule (seminiferous tubules without lumen) was
highest in the testes of mice from 500 mg/kg b wt.
treated group (52.5%), and the lowest was from 125
mg/kg b wt. treated group (26.3%). Ten seminiferous
tubules were randomly selected from each slide to
measure its thickness of each testes from different
treatment groups. Figure 2 shows the seminiferous
tubules thickness (µm) in all treatment groups. Mice
treated with 500 and 1000 mg/kg of C. caudatus
showed that the seminiferous thickness are
significantly thicker (p<0.05) than the control group,
and mice treated with 125 mg/kg C. caudatus have
thinner seminiferous tubules as compared to the
control even it gave no significant result. The
results obtained from this study showed that C.
caudatus ethanolic extract on higher concentrations
(500 and 1000 mg/kg) gave better histological
changes on the testes. The effects of C. caudatus on
sperm quality of mice, Mus musculus were
previously investigated in which we used the same
concentrations as 50 mg/kg b wt, 125 mg/kg b wt,
500 mg/kg b wt and 1000 mg/kg b wt of the extract.
It was revealed that all of the concentrations used
have no negative effects on sperm quality, instead
at higher concentrations (500 and 1000 mg/kg b wt)
better quality of sperm were produced. These
included total motility, sperm count and sperm
viability assessment (Marysia et al., 2015). As C.
caudatus is known for its potent anti-oxidant
properties (Amalia et al., 2012) this property enables
it to scavenge free radicals and therefore reduce
oxidative stress (Reihani and Azhar, 2012).
Recently, radical-scavenging activities of
compounds isolated from this plant have been
reported (Faridah et al., 2003). The radical-
scavengers are able to get rid of the excessive
amount of free reactive oxygen species which can
disrupt sperm function and thus, diminishing the
quality of the sperm. This supports the findings
which revealed the better assessment of histological
changes on testes when the mice were treated with
500 mg/kg b wt. and 1000 mg/kg b wt. of C.
caudatus ethanolic extract. In this study, although
the lower concentrations of the extract showed much
lower data values on the qualitative and quantitative
assessment as compared to the control group,
nevertheless the results on the statistical analysis of
the thickness of the seminiferous tubules has
showed no significant difference. Meanwhile at 125
mg/kg extract, the experimental animals gave much
lower values in all the three parameters discussed.
The intercellular space of the seminiferous tubules
in lower treatment groups are much wider as
compared to the higher concentration treatment
groups (Fig. 1: B,C). This suggests that the
spermatogenesis is disrupted at both of the lower
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Table 1. Total percentage of the densely packed seminiferous tubules in all treatment
groups supplemented with C. caudatus ethanolic extracts

Treatment group
Number of densely packed Total Number of

%seminiferous tubules seminiferous tubules

Control 136 298 45.6
50 mg/kg 143 406 35.2
125 mg/kg 96 365 26.3
500 mg/kg 189 360 52.5
1000 mg/kg 145 286 50.7

All data values shows no significant difference (p>0.05)

Fig. 2. The seminiferous tubules thickness (µm) in all treatment groups (n=5),
* Significant difference at (p<0.05)

Fig. 1. The degree of  thickness of seminiferous tubules in different treatment groups
(Arrow heads showed the seminiferous tubules); (A) Control Group (>40% of ST consists
of spermatogenic cells) (B) 50 mg/kg b wt. (>30% of ST consists of spermatogenic cells)
(C) 125 mg/kg b wt. (<30% of ST consists of spermatogenic cells) (D) 500 mg/kg b wt.
(>50% of ST consists of spermatogenic cells)  (E) 1000 mg/kg b wt. (>50% of ST consists
of spermatogenic cells)  Scale bar = 25 µm, 200x Total Magnification.
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concentration used, especially for 125 mg/kg b wt.
of extract. As spermatogenesis is a complex
biological process of cellular transformation that
produces male haploid germ cells from diploid
spermatogonial stem cells (Creasy, 1997), it is
obvious that the production of spermatozoa among
mice treated with 125mg/kg was very low and the
seminiferous tubules seem were atrophied. However,
the phase at which the disruption begins is yet to
be determined.

CONCLUSIONS

The higher concentration of C. caudatus ethanolic
extract have better effect on testes of mice,
especially in the thickness of seminiferous tubules
and may contribute to produce better sperm quality.
Further study on using 125 mg/kg b wt. of the
extract of C. caudatus ethanolic extract is
recommended to investigate its capability in sperm
production and its quality, specifically as the result
obtained from this treatment group was much lower
than the control group.
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