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Abstract

The effects of the ethanolic root extract of
Stemona aphylla Craib. on sperm quality of male albino
rats were investigated. The rats were randomly divided into
3 groups of eight rats each. Group I served as control, while
rats in groups II and III were administered 300 and 500
mgkg BW of the ethanolic extract of S. aphylla,
respectively, for 45 days. At the end of the treatment
periods, the rats were sacrificed and the cauda epididymis

was dissected and sperm were collected for sperm quality
assay. The motility and abnormalities of the sperm in the
500 mg/kg BW-treated rats were significant differences
(p<0.05) from the controls, whereas the extracts had no
effect on sperm concentration. These findings indicate that
the use of the ethanolic extract of S. aphylla at the higher
dose can significantly alter the motility and abnormalities

of the sperm but not the sperm concentration.

Keywords Sperm Quality, Male Rats, Ethanolic Extract,
Stemona aphylla

1. Introduction

At the present time, one of the social problems
regarding world heaith is the environmental pollution
especially agriculture problems. People have become
concerned about pesticide residuals on food crops due to
the usage of synthetic pesticidasm. Recently, herbal
extracts that are not harmful to the environment, have been
shown to be effective insecticidal properties and natural
prescrvativesm]. Several plant species that have been used
as herbicide such as Azadirachta indicalsl, Nicotiana

b 16)

, T tum cinerariaefolium (Asteraceae)m

including Stemona spp.m. About 8 Stemona species have
been reported in Thailand, including Stemona burkillii
Prain., S. collinsae Craib., S. curtisii Hook. F., S. tuberosa
Lour., S. hutunguriana Nov., S. phyllantha Gangeb., S.
beerii Craib. and S. aphylla Craib”. S. aphylla Craib.
belongs to Family Stemonaceae, is known locally as “Non

[0

tay yak” in Thailand"”. It is distributed mainly in tropical
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Asia"". The major bioactive phytochemicals found in roots

extracts are Stemona alkaloids and isoflavonoid active
ingredient substances . Some of alkaloids have been
shown to have significant antitussives activity in guinea pig
after cough induction as well as insect toxicity, antifeedant

and repellent activities

. Moreover, Stemona sp. have
been used in traditional medicine in China, Japan and
Southeast Asia to treat the symptoms of bronchitis,
pertussis and tuberculosis. In addition, the anti-parasitics on

N7

humans and animals"® and also insecticide’ " have been

documented. Furthermore, Janyapeth (1995)"" reported
that Stemona sp. extracts at concentration of up to 17 ppm
can be killed small golden apple snails. According to the
above properties, the roots of several Stemona species are
widely used as insecticides and for medicinal purposes.
However, the effects of ethanolic extract of S. aphylla in
traditional medicine are not scientifically supported and
have little reports on its effects on sperm quality.
Thercfore, the focus of the present investigation was to
determine the effects of ethanolic extract of S. aphylla on
male Wistar rat through analysis of the sperm
concentration, sperm motility and morphology.

2. Objective

To evaluate the effects of the ethanolic extract

of S. aphylla Craib. on sperm quality of male rats.

3. Materials and methods
3.1 Preparation of the S. aphylla extract

The sample of S. aphylla root were purchased
from Lumpang province, Thailand and authenticated by
Mr. James F. Maxwell, a botanist of Department of
Biology, Chiang Mai University (CMU). A voucher
specimen was deposited at CMU herbarium under a
voucher mumber 09-111. The root was chopped and dried
in an oven at 50°C for constantly dried weight. The ground
roots were extracted with 95% ethanol in the ratio of 1:1
(w/v) for 3 days and then filtered through the filter paper
(Whatman No. 1). The filtrate obtained was then

evaporated with vacuum rotary evaporator at 50°C. The

e e,

solid extract (7.92 % yield) was dissolved in distilled water
to make up to 36 and 60 mg/ml for further study.
3.2 Experimental animals

Adult male Wistar rats were purchased from the
National Laboratory Animal Center, Mahidol University,
Salaya campus, Thailand. The rats were 6 weeks old,
weighing 140+10 g. They were acclimated for one week
prior to the start of the experiments. The rats were housed
in metal cages in a room with controlled temperature of
24x1°C with 12 hours dark/light cycle at the Animal
Facility Unit, Department of Biology, Faculty of Science,
Chiang Mai University. They had access to food and water
ad libitum. The study was conducted in accordance with
the recommendations from the declaration of the
Institutional Animal Care and Use Committee of Biology
Department, Faculty of Sciences, Chiang Mai University.

The rats were randomly divided into 3 groups
(n=8). The control group was force fed with distilled water.
The treatment groups were administered with 300 mg/kg
BW and 500 mg/kg BW of S. aphylla root extracts,
respectively (equivalent to 36 and 60 mg/ml). The selected
doses in this study were based on the doses used in chronic
toxicity test of this plant which have been reported in
previous studym]. The volume of each gavage was 1 ml and
the procedure was repeated daily between 7.00-8.00 am for
45 consecutive days. Body weight was recorded before the
beginning of treatment, at weekly intervals and at the end
of treatment. At the completion of treatment, the rats were
sacrificed using ether after the overnight fasting and
collection of the sperm samples were then aseptically
conducted.
3.3 Sample collection

Right epididymis was exposed by scrotal
incision and sperm were released out by cutting the distal
end of the cauda epididymidal tubule. The cauda
epididymis was, then, minced in 10 ml of normal saline to
determine sperm parameters.
3.4 Sperm motility and concentration

One drop of a suspending sample was placed on
a glass slide and the motility of 200 spermatozoa per rat

The 2nd MJU-Phrae National Research Conference
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was observed under a light microscope. The percentage of
sperm motility was reported as percentage of progressively
motile, non-progressively motile and immotile sperm as
previously described™. For sperm concentration assay, the
sperm mixtures were transferred into hemocytometer
chamber and sperm heads was manually counted under a
light microscope. The data were expressed as the x10°

spematozoa per ml®".

3.5 Sperm morphology

To determine the sperm morphology, sperm
suspension was smeared on a glass slide and dried
overnight at room temperature. The slide was fixed in 4%
formalin, stained with Aniline Blue (pH 3.5) and Eosin"~,
and then examined under the light microscope at 40X
magnification. A total of 200 spermatozoa from each rat
were morphologically examined. The number of sperm
abnormalities including sperm with head defect alone,
sperm with tail defect only and sperm with both head and
tail defects were individually recorded under a blind
method.

3.6 Statistical analysis

All parameters were expressed as means+S.D.
The data were subjected to a one-way analysis of variance
(ANOVA) to determine the level of significance between
control and treatment. Further comparison between groups
was performed using Least Significant Difference (LSD)
and Turkey HSD test. All differences were considered
significant at 5% level, which is p<0.05.

4. Results
4.1 Sperm Concentration

The obtained results in this study are illustrated
in tables 1. There was no significant difference in sperm

concentration between the groups.

B

Table 1 Effects ethanolic root extracts of S. aphylla on

sperm concentration.
Group sperm concentration
(x10° cel/ml)
control 91.17£17.4
300 mg/kg BW of S. aphylla extract 71.75%22.4
500 mg/kg BW of S. aphylla extract 66.5+29.2

4.2 Sperm motility

The numbers of progressive motile spermatozoa
in rats treated with ethanolic extract of S. aphylla were
gradually decreased in treated groups. Particularly, it was
found that the numbers of progressive motile spermatozoa
in 500 mg/kg BW-treated rats was significantly lowered
(p<0.05) as compared to the control and the 300 mg/kg
BW-treated rats. On the contrary, a number of immotile
sperm were significantly higher (<0.05) in rats exposed
to the ethanolic extrats of S. aphylla than that of the
controls. Whereas a number of non progressive motile
spermatozoa were somewhat higher in the controls than
those of the treated groups, however, there were not

significantly different (Fig. 1). ) 1
- : 300 mg/kg BW of extract
500 mg/kg BW of extract

g 2

3

88

> 838388

Number of sperm (cell)

Fig.1 Number of progressive motile sperm, non
progressive motile sperm and immotile sperm of

control and treatment groups.

The 2nd MJU-Phrae National Research Conference



= msUssginsuasiiauenanuiTessiund “wili-uns 3y pfeit 27 Fuit 1-2 Aueneu 2554 780
A B
There was no significant difference in the number = s 7] i s
 Shmr— . S
of progressive motile sperm between the control and the g2 1 £ ™ S
p -g 3 -g 2 _ﬂ_ .
300 mg/kg BW-treated rats. However, the number of B P = i :
progressive motile sperm in 500 mg/kg BW-treated rats Cronp Grosp
c D
was significantly less (p<<0.05) compared to the control & : _ o0
S 4 - ?; 80
and the lower dose groups. On the other hand, the ' - 3%
é 2 e = .E 40
percentage of non-progressive motility was gradually z .', e w7 2: |
I 1 B ! L}
increased in the experiment groups in which that of 500 Group

mg/kg BW-treated rats was significantly higher (p<<0.05)
compared to the control and the 300 mg/kg BW-treated rats
(Fig. 2).

4.3 Sperm morphology

The extracts of S. aphylla detrimentally affected
the sperm morphology in all treated groups. The total
sperm abnormality counts showed that there was a high
level of abnormality in the sperm of rats exposed to the
extracts as compared to the controls. The numbers of
spermatozoa with tail defects were signiﬁcantr higher
(»<0.05) in rats exposed to the extracts than those of the
controls. But the sperms with both of head and tail defects
in rats exposed to the extracts had significantly lower
(<0.05) than that of the controls. Additionally, although
the sperm with head defects were higher observed in the
treated groups than that of the controls, there was not
significant difference (Fig 3).

O progressive
@ non progressive

*

O

Stemona ahylla 300 Stemona ahylla 500
mg/kg BW mg/kg BW
Fig. 2 Percentage of progressive motile sperm and non
progressive motile sperm observed in the control and

tested groups.

¥\

g A e,

Fig. 3 The number of morphological change of sperm of
rats after administered with aqueous extract of S.
aphylla: (A) Abnormal sperms heads; (B) Abnormal
sperms tails; (C) Abnormal sperms both of tails and
heads; (D) Total number of sperm morphology.
(Group I: control groups; Group II: 300 mg/kg BW;
Group III: 500 mg/kg BW)

The normal rat sperm has long and hook-like
head. The tail contains a long axial filament and without
cytoplasm (Fig. 4A). The abnormality of sperm heads
observed was a pin-head (Fig. 4B). Abnormal sperm tails
were dag-like defect (broken mid-piece) (Fig. 4C), bent tail
(Fig. 4D), fold mid-piece (Fig. 4E). Abnormal sperms both
of tails and heads were observed such as reduced hook,
club-shaped head and broken mid-piece (Fig. 4F).

The 2nd MJU-Phrae National Research Conference




o
Y

{:} " o S L — s
AsUsTRATINSLasIAUBHANUITETEAUYIA “Uild-uns 338 ASIN 2”7 Jufl 1-2 fugneu 2554 781

e
, '
A B C
K a\

JET A
/ \

P o, |

4
D E F

Fig. 4 The morphology of normal and abnormal sperm. (A)
Normal sperm morphology. Head abnormalities:
(B), pin-head. Tail abnormalities: (C), dag-like
defect (broken mid-piece); (D), bent tail; (E), fold
mid-piece; (F), club-shaped head, reduce hook and
broken mid-piece. (Arrows indicate location of

abnormalities sperm.)

5. Discussion

The concentration, motility and morphology
were used to assess the effect of oral administration of
ethanolic root extract of S. ahylla on male reproductive
system by using the Wistar rats as animal model. These
spermatogenic parameters have been reported as the indices

of male fertility ="

. In this study, the sperm concentration
in the treated groups was not significantly difference as
compared to the control groups. It was suggested that S.
aphylla extract may not reduce or inhibit the processes of
spermatogenesis.

It has been well known that decrease blood
testosterone level reflected the abnormal spermatogenesis
27 Even though the blood serum testosterones were not
determined in this study, it is rationale to assume that no
change in sperm concentration may also no effect to the

altered testosterone production in testes.

One of the most important predictors of fertility
is sperm motility. The progressive sperm motility was
decreased in the treated rats when compared with the
controls. This may be due to lack or reduce in Adenosine
triphosphate (ATP), the major energy source for motile
spermatozoa. It is released by the breakdown of fructose
secreted by the seminal vesicle. Reduced ATP levels or/and
ATP production through ATPase hydrolysis results in
inadequate energy and subsequently poor sperm motility
™ In addition, Sperm motility depends on the
synchronized propagation of flagella wave under
acetylcholinesterase control i Sperm acetylcholinesterase
activity was negatively related to the development of sperm
motility during sperm maturation and with sperm
abnormality bl Thus, it is possible that the reduction in
sperm motility in this study may be due to the alteration of
the seminal vesicle functions, epididymal sperm maturation
B and sperm acetylcholinesterase activity by the extract.

Alteration of sperm morphology caused by S.
aphylla in this study was observed in treated rats. Tail
abnormality of sperm was the highest defects when
compared with the other defect criteria. Such these sperm
with tail abnormalities are usually immotile and

32]

consequently unable to fertilize mature ovum . Head

abnormality could be due to the aberration in the process of
spermatogenesis from damaged seminiferous tubules e,
Previous studies explained that abnormal sperm
morphology combined with elevated Reactive Oxygen
Species (ROS) production may serve as a useful indicator
of potential damage to sperm DNA b The sperm
abnormalities and the low sperm concentration observed in
rats administered with S. aphylla extract may lead to
oxidative damage due to Free-Radical (FR) and ROS
generation ™. The pro-oxidants like alkaloids contained in
this extract""” may be responsible for its reprotoxic effect.
This substance may also have direct effect on sexual gland
and sperm beside its pro-oxidant effects. It is presumed that
alkaloids could be bioactive to release metabolites that can
bind to cell molecules and cross-link DNA, eventually

o .. [3839]
cause cytotoxicity s
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In conclusion, the overall result shows that the
exposure of the rats to the ethanolic extracts of S. ahylla at
the dose of 300 mg/kg BW affect only sperm morphology
while exposure of rat to this extract at the dose of 500
mg/kg BW for 45 days is toxic to rat’s reproduction,
resulting in decrease sperm motility and increase sperm
abnormality. However, to clarify the precise mechanisms of
this plant on male reproductive system, the histological
examination and biochemical action of ethanolic extracts of

S. aphylla should be further investigated.
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