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Comparative Modulation of the Reproductive System by
Ethanolleaf Extracts of Asystasia Gangetica And
Anthocleista Vogelli in Male Wistar Rats
S. I. Egba, C. O. Okonkwo, H. C. Omeoga, and I. E. Ekong

Abstract—A number of medicinal plants have been found
to influence the level of reproductive hormones and thus affect
fertility in the overall. This work evaluated the effects of
ethanol leaf extracts of A. gangetica and A. vogelli respectively
on some reproductive system parameters in male Wistar rats.
A total of sixteen (16) male albino rats were grouped into four
(four rats in each group): group A served as normal control,
group B received Immunace (Vitabiotics) group C and D
received 400 mg/kg body weight of A. gangetica and A. vogelli
extracts respectively. Extracts were administered orally to rats
for 21 days, after which they were sacrificed by cervical
dislocations and blood samples drawn by cardiac puncture.
The effect of the extracts on testosterone, follicle stimulating
hormone, luteinizing hormone and semen analysis of the test
rats were determined using enzyme linked immunosorbent
assay (ELISA) and standard techniques. Data collected were
analyzed using Graph pad prism V6 and p values < 0.05 were
adopted as significant. There was no significant (p>0.05)
change in testosterone, FSH and luteinizing hormones in the
group administered A. gangetica plant extract relative to the
control. There was also no visible difference in the testes weight
and sperm morphology relative to the control group. In
contrast, administration of A. vogelli extract caused significant
(p<0.05) decrease in testosterone and follicle stimulating
hormone concentrations from: 1.12 ± 0.20 to 0.89 ± 0.05 and
1.41 ± 0.07 to 1.35 ± 0.12 respectively relative to the control
group. While significant (p<0.05) decrease in luteinizing
hormone (1.71 ± 0.15) was observed relative to the standard
drug group (1.76 ± 0.05). A significant (p<0.05) decrease in
sperm count and testes weight was also observed in rats treated
with A. vogelli extract relative to the normal control.The
results suggest that, A. vogelli extract may cause decreased
fertility in male albino rats and could be developed further into
potent male contraceptives. A. gangetica on the other hand, had
no effect on male reproductive hormones.
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I. INTRODUCTION
A condition where couples engage in regular unprotected
sex for a period lasting up to 12 months is deemed
infertility[1]. The cause of infertility can be of female, male
or mixed origin. Male infertility is diagnosed generally on
the basis of semen analysis including sperm concentration,
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morphology, motility and vitality. Plant extracts are now
increasingly used as fertility enhancer in humans [2]. This is
so especially in developing countries due to ease of
accessibility and affordability [3], [4]. Several plants have
found usage in managing male infertility [5]. The parts of
these plants that are used include the roots, bark and fruits
which are either boiled or taken as drinks or chew in the raw
state.
Plant extracts are greatly desired and explored today as
remedy for numerous medical conditions because they are
seen as natural products which are generally deemed safer
than synthetic remedies [6].
Anthocleista vogelli and Asystasia gangetica are among
plants known to have medicinal potentials in many parts of
Africa [7].Some plants are known to modulate the immune
system while others with no history of roles in
ethnomedicine are being investigated for possible medicinal
values [8], [9]. Several plants have been found to possess
aphrodisiac properties [10] and exploited as such. It is
interesting to observe that while a number of plants enhance
male fertility, others inhibit it [11]. The later can be
developed
into
natural
product
based
male
contraceptive.Avogelii is one of the plants used traditionally
in the management of infertility in humans [12]
Male infertility is on the increase accounting for up to
50% in some instances in Nigeria [13]. The reproductive
processes require excellent integrity and interactions
between the female and male reproductive systems for
conception to take place.
A.vogelii belongs to the family Loganiaceae[14]. In
Nigeria it is known by different names in different places
such as “Saposapo” “kwari” and “mpoto” by the Ijebu,
Hausa and Igbo tribes respectively [15].
Testosterone, follicle stimulating hormone (FSH) and
luteinizing hormone (LH) all play very important roles in
male reproductive processes [16], [17].Follicle stimulating
hormone (FSH) is involved in the regulation of several
essential reproductive processes occurring at the gonadal
level which synthesize and secrete male and female sex
hormones [18].The level of luteinizing hormone (LH) and
follicle stimulating hormone (FSH) is controlled by the
pituitary gland and which in turn controls the stimulation or
otherwise of testes and testosterone/sperm production [19].
This study aims at evaluating the effect of ethanol leaf
extracts of A. gangetica and A.vogelii respectively on some
reproductive hormones in male Wistar rats in order to justify
their use in folklore.
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III. RESULTS
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Fig. 1. Effect of EAGL and MAVL on testosterone in rats
a – non-significantly (p>0.05) different from control
b – non-significantly different from Wellman
EAGL - Ethanol extract of A. gangetica leaves
MAVL - Ethanol Extract of A.vogelii leaves
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C. Experimental Animals
Male albino rats(Rathusnorvegieus) of Wistar strain aged
7-10weeks weighing 100g-140g were purchased from the
animal breeding unit of the College of Veterinary
Medicine, University of Nigeria, Nsukka, Enugu state,
Nigeria. The rats were housed in a well-ventilated stainless
steelcages under tropical conditions and exposed to
12hour light/dark cycles in the animal breeding housing
Department of Biochemistry, College of Natural Sciences
(COLNAS) Michael Okpara University of Agriculture ,
Umudike , Abia State Nigeria. They were allowed free
access to water and fed with normal commercial pelletized
feed (Feeds and Flour Mills Ltd, Ewu, Nigeria). They were
acclimatized for one week before the commencement of
the experiment.
GROUP 1: Served as normal control, were given feed and
water only.
GROUP 2: received the standard drug (Immunace;modified
for rats)
GROUP 3: received ethanol extract of A. gangeticaleaves
(400mg/k body weight)
GROUP 4: received methanol extract of A.
vogellileaves(400mg/kg body weight)
The treatments were given once daily for 21 days using
intubation tube. At the end of 21 days, rats were starved
overnight then anaesthetized and through cardiac puncture,
4ml of the blood was collected clean and dry centrifuge
tubes. The blood was then left to stand for 30 minutes at
room temperature. The tubes were thereafter centrifuged at
3000 g for 10 minutes using Uniscope Laboratory
Centrifuge (Model SM800D, Surgifriend Medicals and
Essex, England). The sera were later aspirated with Pasteur
pipettes into plain tubes and kept refrigerated at (4°C) and
used within 12 hours for the assay.
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B. Collection and Identification of Plant Materials
Fresh leaves of A. gangetica and A. vogelliwere collected
from the University forest in Michael Okpara University of
Agriculture, Umudike (MOUAU), Abia state Nigeria; they
were identified by a botanist in the Department of Plant
Science and Biotechnology, MOUAU, after which they
were air-dried and ground into powder. A known weight
(200g) of each sample was weighed out and soaked in 1000
mL of ethanol of analytical grade and allowed to stand for
48 hours.The solutions obtained from both plants were
filtered using Whatman filter paper. A clear amber coloured
filtrate was obtained from A. gangetica and a brownish
coloured filtrate for A. vogelli; these were collected into
clean empty beakers. The filtrates were evaporated to
dryness in a water bath at 40℃ for 36 hours until a semisolid
residue (brownish black slurry) was obtained and the
percentage yield calculated.

E. Statistical Analysis
Data were collected and expressed as mean ± standard
deviation, and then analyzed using Graph pad prism V6 and
p values < 0.05 were adopted as significant.

a

The assay kits for testosterone, follicle stimulating and
luteinizing hormones were manufactured by Biocheck
Inc., Foster City, CA. USA.

l

A. Reagents

used. The procedure described in the hormone assay kits
was used according to the principle highlighted by Tietz
[20] and Uotilaetal.[21].

o

II. MATERIALS AND METHODS

Fig. 2. Effect of EAGL and MAVL on follicle stimulating hormone in rats
a – non-significantly (p>0.05) different from control
b – non-significantly different from Wellman
EAGL - Ethanol extract of A. gangetica leaves
MAVL - Ethanol Extract of A.vogelii leaves

D. Determination of Biochemical Parameters
The concentration of hormones; testosterone, FSH and
LH were measured in serum by ELISA method using
standard kits (Biocheck, Inc. Foster City CA USA) was
DOI: http://dx.doi.org/10.24018/ejmed.2020.2.3.287
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Fig. 3. Effect of EAGL and MAVL on luteinizing hormone in rats
a – non-significantly (p>0.05) different from control
b – non-significantly different from Wellman
EAGL - Ethanol extract of A. gangetica leaves
MAVL - Ethanol Extract of A.vogelli leaves

TABLE I: EFFECT OF EAGL AND MAVL ON SPERM MORPHLOGY IN
RATS

Control
Sperm
count (%)
Active
cells (%)
Sluggish
cells (%)
Normal
cells (%)
Abnormal
cells (%)
Testes
weight

58.00 ±
0.81
65.50 ±
2.06
34.50 ±
2.06
67.00 ±
2.38
33.00 ±
2.38
1.84 ±
0.30

GROUPS
Wellman 400
mg/kg
EAGL
50.50 ±
0.95a
67.00 ±
2.38a
33.00 ±
2.38 a
59.50 ±
3.77a
40.50 ±
3.77a
1.87 ±
0.10a

60.00 ±
0.81a,b
62.50 ±
2.50a,b
37.50 ±
2.50a,b
50.00 ±
2.50b
50.00 ±
2.50b
1.24 ±
0.17a,b

400 mg/kg
MAVL
45.5 ± 1.91b
49.5±
11.00
50.0±
11.54
39.5±
11.00
59.5±
12.15
1.20 ±
0.56a,b

a – non-significantly (p>0.05) different from control
b – non-significantly different from Wellman
EAGL - Ethanol extract of A. gangetica leaves
MAVL - Ethanol Extract of A.vogelii leaves

IV. DISCUSSION
Herbal preparations have been used by man for
therapeutic purposes since time immemorial [22]. Several
bioactive compounds of plant origin have been shown to
have the capacity to interfere with the reproductive cycle
[23].
Our results (figure 1-3) showed a slight decrease in some
reproductive hormones. Amidu et al. [24] had earlier
reported that alcoholic extract of A gangetica had antifertility effect in rats at high concentration. In our study, the
observed difference was not significant enough to cause
changes in rats administered extract of A. gangetica. This
shows very clearly that the extract may not be a good
candidate for making pro fertility drugs in male rats but may
be useful as contraceptives at high concentrations. This is
DOI: http://dx.doi.org/10.24018/ejmed.2020.2.3.287

further reinforced by the significant adverse effect on semen
analysis of the test rats (table 1).Reduction in male
reproductive hormones may have been caused by saponins
in the extract. Saponins have been shown to cause reduction
in testosterone levels through its androgens lowering action
[25], [26].
The decrease in sexual hormones and other biochemical
indices of sexual viability analyzed in rats treated with A.
vogelli extract indicates possible induction of infertility in
male Wistar rats. Since FSH is directly linked with
spermatogenesis [27], it is understandable that its decrease
was similarly associated with similar decline in all other
indices of sexual viability analyzed. Distortion of testicular
cells affect spermatogenesis and apparently affect the
quality and quantity of sperm cells. It thus suggests that the
treatment had a significant distortion on the testicular cells
of the rats that led to the decrease in sperm count observed.
Luteinizing hormone (LH) stimulates secretion of sex
steroids from the gonads [24]. Substances capable of
interfering adversely with the level of LH will
consequentially have negative effect on steroidogenesis.
Some medicinal plants cause decrease in sperm count,
sperm viability, sperm motility and reproductive hormones
by disrupting spermatogenic pathways [28]. This may be the
case in our study, as A. vogelli decreased the sperm count of
rats significantly. The leaf of A. vogelli contains important
bioactive components [29] whose effect can singly or
synergistically enhance the biosynthetic processes
underlying hormonal production.
Undoubtedly, the consumption of A. vogelli, especially in
the rural villages could result in a compromised
reproductive system. Implicitly, administration of the leaf of
A. vogelli caused a decrease in the viability and sperm
output of the male albino rats as well as abnormalities on the
sperm head of the rats. Administration of some plant
extracts may adversely affect sperm motility and fertility
generally in rats [30]. Based on findings from this study, it is
obvious that the administration of A. vogelli may negatively
affect fertility hormones of male Wistar rats.
V. CONCLUSION
A. gangetica caused no significant change in sexual
hormones but caused significant difference in sperm
morphology (Table 1). It may thus have a negative effect on
the reproductive system of the male rat, and could be
considered as a possible candidate for the production of
male contraceptives. A.vogelli on the other hand, reduced
the concentrations of sexual hormones and sperm viability.It
could thus be exploited in the manufacture of male
contraceptive pills, since it is also practically safe and nontoxic to rats.
VI. SIGNIFICANCE STATEMENT
This study has uncovered the possible use of leaf extracts
of A vogelli as a natural male contraceptive agent. There is
need to extract the actual bioactive compound responsible
for this observed effect and purify it for optimum effect
alone or in combination with other compounds.
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