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The purpose of this study was to determine the effect of Cosmos caudatus ethanolic extract on reproductive
health of rats with testosterone-induced benign prostatic hyperplasia (BPH) by measuring daily urinary output,
prostate volume, prostatic index and sperm parameters. BPH was induced by subcutaneous injection of
testosterone undecanoate (3 mg/kg bwt), daily for 20 days. Then, 16 Sprague Dawley rats with BPH were
divided into two experimental groups (n=8) and received 2 ml/kg bwt of distilled water (DW) and 250 mg/kg
b.wt. of C. caudatus ethanolic extract (CCEE) daily for 20 days, respectively. Meanwhile, a group of healthy
Sprague Dawley rats (n=8) served as a control and received 2 ml/kg bwt of DW daily for 20 days. At the end of
the experimental period, urinary volume was recorded and all rats were euthanized by over-dose of diethyl ether.
The prostate was quickly removed, cleaned and subjected to prostate volume and prostatic index determination.
Epididymis also was collected for sperm parameters evaluation. The results showed that, CCEE increased the
daily urinary output in rats with BPH. CCEE also reduced the prostate volume and prostatic index of rats with
BPH. Meanwhile, sperm parameters were not affected by BPH and CCEE. These results suggest that CCEE
demonstrated anti-BPH via anti-inflammatory without compromising sperm quality. Hence, C. caudatus
represent a potential herb for the treatment of BPH.
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INTRODUCTION
Benign prostatic hyperplasia (BPH) is a urological
disorder caused by the abnormal proliferation of epithelial and
stromal cells in the prostate gland in elderly man (Sarbishegi et
al., 2016). BPH common symptoms include inability to delay
urination, incomplete emptying of the bladder, frequent urination
during the day and night, weak urine stream, incontinence and
painful or bloody urination (Asare et al., 2015). Two synthetic
medications used for the treatment of BPH are α-blockers and
5α-reductase inhibitors (McVary, 2007). Due to the side effects
of synthetic medications, phytotherapy which is the use of
medicinal plants to heal and restore balance, is becoming
more accepted and frequently used to alleviate the symptoms of
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BPH (Schmidt et al., 2013). The current study was conducted to
investigate the potential of Cosmos caudatus to alleviate the
symptoms. C. Caudatus or locally known in Malaysia as ‘ulam
raja’, has the potential to be used in treating BPH and other
reproductive-related issue since it possess high anti-oxidant
capacity. Mustafa and co-workers (2010) documented that Cosmos
caudatus has been found to contain phenolics, flavonoids, flavones
and flavanones. Recent pharmacological studies confirm that C.
caudatus has antibacterial, antifungal, antiosteoporosis,
antihypertensive and antidiabetic effects (Bunawan et al., 2014).
Toxicological studies demonstrated that C. caudatus can cause
hepatotoxicity at higher doses but safe to be consumed at lower
dosages (Farah-Amna et al., 2013; Bunawan et al., 2014). As far as
our literature could ascertain, much attention has not been given to
the effect of this useful plant on BPH and other aspects of male
reproduction. Therefore, the present study was designed to test the
hypothesis that C. caudatus ethanolic extract could eliminate the
symptoms of BPH without compromising sperm quality.
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MATERIALS AND METHODS
Plant materials collection and extraction
The leaves of Cosmos caudatus were bought from local
market in Section 6, Shah Alam, Selangor and taxonomically
identified at the Herbarium, Universiti Kebangsaan Malaysia. The
voucher specimen (UKMB40335) was deposited in our research
laboratory for the future reference. The leaves were washed under
running tap water and dried at 50ºC in hot air oven (Memmert,
Germany) to remove moisture. These dried leaves then subjected
to size reduction using electrical blender (Pensonic PB-3203L,
Malaysia), soaked in 70% ethanol (Kollins Chemicals, USA) for 3
days and evaporated using the rotary evaporator (Buchi Rotavapor
R-210, Germany). The Cosmos caudatus ethanolic extract (CCEE)
obtained was stored in a container at 4ºC and reconstituted with
distilled water prior to experimental assessment.
Animals
A total of 24 male Sprague Dawley rats (10-12 weeks
old, 200-250 g) were purchased from commercial breeders
(Chenur Supplier Sdn Bhd). The rats were acclimatized to
laboratory environment (21-23 ºC) with a 12 h light-dark cycle for
7 days prior to experimentation (Animal Holding Room, Faculty
of Applied Sciences, Universiti Teknologi MARA). During the
experimental period, the animals were fed ad libitum with rodent
pellet and water.
The entire animal manipulations were performed in
accordance to the guidelines and authorised by the Research Ethics
Universiti Teknolog Committee of The Faculty of Applied
Sciences, Universiti Teknologi MARA.
Testosterone-induced BPH and anti-BPH evaluation
Out of 24, eight male Sprague Dawley rats were retained
normal and another 16 were injected sub-cutaneously with 3
mg/kg bwt of testosterone undecanoate (Andriol Testocaps,
Catalent France Beinheim SA, France), daily for 20 days to induce
benign prostatic hyperplasia (BPH) as previously described by
Sarbishegi and co-workers (2016). Rats with BPH then were
randomly divided into two experimental groups. The first eight
rats with BPH (n=8) were treated with 2 ml/kg bwt of distilled
water (DW), daily for 20 days and another eight rats with BPH
(n=8) were treated with 250 mg/kg bwt of Cosmos caudatus
ethanolic extract (CCEE), daily for 20 days. Meanwhile, another
eight normal and healthy rats (n=8) were treated with 2 ml/kg bwt
of DW, also daily for 20 days.
At the end of the experimental period, the urine was
collected from each rat using metabolic cage. Each rat was placed
in individual metabolic cage and the urine was collected for the
duration of 24 hours. Then the animal was sacrificed by over-dose
of diethyl ether (Kollins Chemicals, USA) and the prostate was
harvested for prostate volume and prostatic index determination
(Afriyie et al., 2014). The prostate volume was determined by
placing a prostate in measuring cylinder containing saline and
calculating the volume change. The prostatic index was calculated
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by dividing prostate weight (g) with bodyweight (g) and
multiplying by 100.
Sperm collection and sperm parameters evaluation
Immediately after euthanasia, epididymis was collected,
cleaned and placed into a 1 ml phosphate buffer saline. Then,
epididymis was minced using a small scissors and incubated for 30
minutes in CO2 incubator (37ºC, 5% CO2) to allow sperm to
undergo swim up procedure. After that, Makler Counting Chamber
(Sefi-Medical Instruments Ltd, USA) warmed to 37ºC was loaded
with a small aliquot (5 µl) of sperm suspension. Sperm count was
conducted under light microscope (Olympus CX21, Japan) using
Makler Counting Chamber according to manufacturer’s manual
(Sefi-Medical Instruments Ltd, USA). Meanwhile, sperm motility
evaluation was performed by the same person throughout the study
and was assessed by visual estimation under the light microscope
with x20 objective lense (Olympus CX21, Japan). For each
sample, 100 sperm were observed in duplicate and classified as
immotile and motile (without and with progressive movement) as
previously described by Fernandez et al., (2011). For sperm
morphology, the number and percentage of normal sperm was
determined by examining air dried slide after staining with giemsa
(Casarett, 1953).
Statistical analysis
The data presented as mean ± standard error of mean
(SEM) and were analysed by ANOVA. In all cases, p< 0.05 was
considered statistically significant.
RESULTS AND DISCUSSION
A daily urinary output was decreased significantly
(p<0.05) in male Sprague Dawley rats with benign prostatic
hyperplasia (BPH) compared to healthy rats (Table 1). Daily
urinary output was highest in the healthy rats and decreased by
33.19% in rats with BPH. However, rats with BPH demonstrated
normal daily urinary output following the treatment with Cosmos
caudatus ethanolic extract (CCEE), significantly increased by
40.58% compared to rats with BPH treated with distilled water
(DW). Prostate volume and prostatic index also increased (p<0.05)
in rats with BPH compared to healthy rats by 37.78% and 15.79%,
respectively. Following CCEE consumption, prostate volume and
prostatic index of rats with BPH decreased (p<0.05) by 32.26%
and 18.18%, respectively, compared to rats with BPH treated with
DW.
Reduction in daily urinary output and increment in
prostate volume and prostatic index suggested that testosterone
successfully induced BPH in male rats as previously reported
(Yang et al., 2014). Testosterone has been demonstrated to be
involved in BPH by triggering abnormal proliferation of epithelial
and stromal cells in prostate gland, resulting in inflammation and
enlargement of prostate. As the prostate enlarges, it can compress
the urethra and reduce daily urinary output (Barkin, 2011) as
exhibited by the current study (Table 1).
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Table 1: Effect of Cosmos caudatus ethanolic extract (CCEE) on daily urinary
output, prostate volume and prostatic index of rats with benign prostatic
hyperplasia (BPH). Values are presented as mean ± standard error of mean
(n=8).
Healthy+ DW BPH + DW
BPH + CCEE
Urine (ml)
4.61 ± 0.27a
3.08 ± 0.39b
4.33 ± 0.25a
a
b
Prostate volume (ml)
0.45 ± 0.03
0.62 ± 0.04
0.42 ± 0.02a
Prostatic index (%)
0.19 ± 0.02a
0.22 ± 0.0Eb
0.18 ± 0.0Ea
Value with different superscript letters within the same row shows significant
difference at p<0.05. Note: DW = distilled water, BPH = benign prostatic
hyperplasia, CCEE = Cosmos caudatus ethanolic extract

Previous study indicated that antioxidant able to inhibit
prostate enlargement and inhibit the activation of inflammatory
agents such as interleukins and cyclooxygenase (Agati et al.,
2012). In the present study, C. caudatus was found significantly
(p<0.05) reduced the size of prostate in rats with BPH. Medicinal
and nutritional studies have proven that C. caudatus is rich with
antioxidant properties (Bunawan et al., 2014). We suggest that, C.
caudatus could be a α-blockers and 5α-reductase inhibitors.
However, this is yet to be determined.
The current study also showed that sperm parameters
(sperm count, sperm motility and the percentage of normal sperm)
were not statistically (p>0.05) affected by BPH and CCEE (Table
2). All parameters demonstrated decrement pattern following BPH
induction compared to healthy rats but not statistically significant.
Consumption of CCEE by rats with BPH showed some changes
(increment in sperm count and the percentage of motile sperm but
decrement in the percentage of normal sperm) but again not
statistically significant (p>0.05).
Table 2: Effect of Cosmos caudatus ethanolic extract (CCEE) on sperm
parameters of rats with benign prostatic hyperplasia (BPH). Values are
presented as mean ± standard error of mean (n=8).
Healthy +DW
BPH + DW
BPH +CCEE
Sperm count (106/ml)
53.3 ± 2.6
51.8 ± 3.4
54.9 ± 2.9
Motile sperm (%)
55.2 ± 3.7
52.9 ± 3.1
53.7 ± 1.3
Normal sperm (%)
83.9 ± 1.9
77.2 ± 1.7
73.8 ± 2.3
All data values within the same row shows no significant difference (p>0.05)
Note: DW = distilled water, BPH = benign prostatic hyperplasia, CCEE =
Cosmos caudatus ethanolic extract

Only a few reports have addressed the effect of BPH on
spermatogenesis and sperm quality, especially in animal models.
According to Fontbone (2011), BPH in dogs and as well as in
human is likely to be one of the major causes of impaired fertility.
Lowseth and co-workers (1990) documented that degenerative
changes and incomplete spermatogenesis in the seminiferous
tubules was more prominent in older dog with BPH compared to
younger dog. This partly explain why no significant changes in
sperm parameters were observed in the current study since we
utilised relatively young rats. In human beings, the number of
Leydig cells, Sertoli cells and other interstitial cells in the testes
decline in man with BPH, coincidence with the aging processes
(Johnson et al., 1984). In addition, our finding on the effect of C.
caudatus on sperm parameters in agreement with the previous
report. Booh et al., (2015) reported that C. caudatus showed no
significant effect on sperm parameters of mice.

CONCLUSION
In conclusion, oral treatment of Cosmos caudatus
ethanolic extract for 20 days showed inhibition of testosteroneinduced BPH in rats without compromising sperm parameters.
However, further pharmacological and phytochemical studies are
currently in progress to determine their mode of action.
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