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ABSTRACT 
In the present study, the effect of aqueous stem bark extract of Ficus sycomorus was evaluated on female 
sex hormones and sexual behavior in female Wistar rats. Adult female rats having regular estrous cycle 
confirmed by daily cytology of the vaginal smear analysis were used. Rats were randomly divided into 3 
groups (n=10): Group I served as a control; while group II, and III received 40 mg/kg and 80 mg/kg of the 
extracts respectively. The results revealed significant increase (p<0.5) in serum concentration of the 
estradiol in group II and a significant decrease (p<0.5) in serum concentration of estradiol in group III in 
comparison with the control. There was also significant decrease (p<0.5) in serum level of progesterone in 
group II and no significant effect in group III in comparison with the control. The result also indicated no 
significant effect (p>0.5) of the extract on female sexual behavior, which may suggest no scientific basis for 
the use of the extract as an aphrodisiac in females. 
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INTRODUCTION 
The use of medicinal plants for health reasons is 
as old as humanity (Ephrian et al., 2008). The 
wakefulness of the role of medicinal plants in 
health care delivery in developing countries has 
led to increasing need for research in traditional 
medicine, with a prospect of incorporating it into 
modern medicine (Sofowara, 1993). This is very 
essential as 70 % of Nigerian population depends 
on traditional medicine (Tanvir et al., 1994.) This 
rate tends to be higher in African countries due to 
high dependency on medicinal plants for their 
health care needs (Erhabor et al., 2013). 
 
Ficus sycomorus, “Baure” (Hausa) or “Epin” 
(Yoruba), is a medicinal plant belonging to 
Moraceae, consisting of about 40 genera and 
over 1000 species of trees, shrubs, vines and 
herbs usually found near streams in the 
Savannah area (Sofowara, 1993). It is mostly 
used in Nigeria, South Africa, Kenya, Somalia 
and other parts of Africa as extract of stem-bark, 
roots, leaves and fruits. F. sycomorus has 
numerous traditional as well as medicinal 
benefits. It is used in the treatment of jaundice, 
snake bites, dysentery, chest pain, cough and 

throat infections (Sofowara, 1993). 
Phytochemical studies have identified the 
presence of saponins, alkaloids and flavonoids in 
the stem bark of F.sycomorus (Marriott, 1994). 
Aqueous extract of F.sycomorus stem bark and 
other parts of the plant have been reportedly 
used traditionally to treat infertility and sterility in 
humans and animals in parts of Africa (Pakia and 
Cookie, 2003; Kone and Atindehou, 2008).  
Over a long period of time, people have devised 
ways to derive sexual desire, to improve sexual 
health and techniques. This has led to the 
emergence and application of substances called 
aphrodisiacs (Gundidza et al., 2009; which are 
drugs, foods, scents or devices that can arouse 
or increase sexual drive or libido. Most 
aphrodisiacs carry out their function either by 
altering the level of specific neurotransmitters or 
specific sex hormones such as progesterone, 
testosterone and estrogen in the body (Alok et 
al., 2013). 
 
Preliminary studies have established some of its 
effects including anti-oxidative and antibacterial 
activities (Alphonsine et al., 2012); sedative and 
anti-convulsant (Sandabe, 2002); anti-diabetic 
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property (Njagi et al., 2012) as well as analgesic 
effects (Sandabe and Kwari, 2000). Mythical 
information from Northern Nigeria reveals the 
usage of aqueous stem bark extract of Ficus 
sycomorus as aphrodisiac, with no known 
scientific literature that substantiates or refutes 
the acclaimed effect. In the light of the above, this 
study was designed to evaluate the aphrodisiac 
effect of the extract on sex hormones and sexual 
behavior in female Wistar rats. 
 
MATERIALS AND METHODS  
Plant Identification and Authentication 
Fresh stem-bark of Ficus sycamorus was 
obtained from Dosan, Dawakin Kudu Local 
Government of Kano State, Nigeria in August, 
2015. The plant was identified by a Botanist at 
the Department of Biological Sciences, Bayero 
University, Kano, Nigeria; and assigned 
herbarium accession number „Bukhan 0109‟. 
 
Extract Preparation 
Fresh stem bark was cut into pieces and shade-
dried. The dried stem bark was grinded into 
powder using a grinding machine; 3 kg of the 
ground powder was dissolved in 15 litres of 
distilled water. The mixture was refluxed and 
filtered with Whatman filter paper №1. The filtrate 
was heated in an oven at 45ºC till it gets dried-up 
(Igbokwe et al., 2010). The filtrate yielded 80 g of 
the dried extract which was used for the 
experiment. 
 
Experimental Animals 
Fourty eight (48), 3-4 months old female Wistar 
rats were used for this research. The animals 
were obtained from animals‟ house of Physiology 
Department Bayero University, Kano. The 
animals were housed in a plastic cage at room 
temperature monitored under normal photoperiod 
and fed with standard animal feed and water ad 
libitum. 
 
Acute Toxicity Study 
Lorke (1983) method was used to determine the 
median lethal dose (LD50). Thirteen female rats 
were used in two phases.  

 
First phase: Nine (9) rats were used. They were 
sub-divided into three groups of three animals 
each (n=3); and administered with 10 mg/kg, 100 
mg/kg and 1000 mg/kg of Ficus sycomorus 
extract, respectively. Animals were observed for 
24 hours for any sign of toxicity and mortality. All 
the animals in sub-group I (1000 mg/kg) died; 
two, in sub-group II (100 mg/kg) died, while none 
of the animals died in sub-group III (10 mg/kg ). 
 
Second phase: The results obtained from the first 
phase determined the doses to be given in the 
second phase, which were 20 mg/kg, 40 mg/kg, 
80 mg/kg and 160 mg/kg, respectively. Animals 
given 160 mg/kg died within 24 hours of the 2nd 
phase. The LD50 was calculated as the geometric 
mean of the maximum dose producing 0% 
mortality and the minimum dose producing 100% 
mortality. 
 
Experimental Design 
Thirty (30) adult female Wistar rats were 
randomly divided into 3 groups of ten (10) 
animals each (n = 10).  
Group I served as control group, and received 
distilled water.  
Group II received 40 mg/kg of the extract. 
Group III received 80 mg/kg of the extract. 
Prior to grouping of animals, estrous cycle of 
each rat was monitored for two weeks, only those 
with regular 4-days estrous cycle were selected 
for this study. The phases of the estrous were 
determined according to the method of Bakare et 
al. (2012), based on cytology of vaginal smears 
obtained daily in the morning (9 – 10am). 10 µl of 
normal saline solution was drawn into a micro 
pipette and emptied into rats‟ vagina. After a few 
seconds a mixture of normal saline solution and 
vaginal fluid was suctioned using pipette, 
dropped on glass slide covered with a cover slip 
and examined under the microscope. 
 
Phases were identified based on the predominant 
cell present on glass slides. Pro-estrous (1st 
phase of the cycle) was identified by the 
presence of predominately nucleated epithelial 
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cells; estrous phase (2nd phase of the cycle), by 
predominantly anucleated cornified cells with 
irregular shapes; meta-estrus (3rd phase of the 
cycle) by same proportion of leucocytes, cornified 
and anucleated epithelial cells; and the last 
phase of the cycle, di-estrous by predominance 
of leucocytes. 
 
After oral administration of the extract for two 
weeks, rats were decapitated after being 
anaesthetised with ketamine injection 40 mg/kg 
intraperitoneally. Blood samples were collected in 
plain bottles and centrifuged at 3000 rpm and the 
sera aspirated and used for hormonal analyses 
(Adebayo, 2015) . 
 
Determination of Lordosis Quotient 
An improvised unilateral pacing chamber 
apparatus was used to study lordosis quotient as 
basis for sexual behavior. The procedure for the 
development usage of the apparatus was carried 
out in accordance with Pfaus et al., 2004 in which 
the chamber was partitioned by a divider that 
contains a small hole allowing only the female to 
pass through. A red dim light was placed above 
the chamber to enhance sexual behavior, and a 
sexually experienced male was introduced to the 
female and allowed to acclimatised for 5 min at 
their respective estrus phases. The females 
solicited sexual contact by entering the male 
chambers, and after a series of pacing along the 
male chamber they then received mounts from 
the male after which they returned to their 
chambers for seconds. The whole event was 
videotaped for 30 minutes and the lordosis 
quotient was then calculated as a measure of 
sexual receptivity accordingly.   
 

Hormonal Assays 
The serum level of estradiol and progesterone 
were analyzed using enzyme linked 
immunosorbent assay (Elisa) kits by the method 
of Tietz (1995) following the manufacturer‟s 
manual. 
 
Data Analysis  
Values were expressed as mean ± standard error 
of mean (S.E.M). All data were analyzed using 
statistical package for social sciences (SPSS) 
version 20.0 software. One way ANOVA followed 
by Turkey post hoc test was used to compare 
mean values for statistical significance. Values of 
P<0.05 were considered significant. 
 
RESULTS 
Acute Toxicity Study 
The aqueous extract of Ficus sycomorus is 
characterized by less toxicity according to scale 
proposed by Lorke (1983) as the LD50 of the 
extract was found to be 89 mg/kg. 
Table 1 shows the effect of Ficus sycomorus 
extract on the levels of serum progesterone, 
serum estradiol and lordosis quotient in control 
and experimental groups of rats. Extract 
administration at 40mg/kg (group II) significantly 
(p<0.05) decrease serum levels of progesterone 
and increase serum level of estradiol in 
comparison with control (group I) respectively. 
There is also significant (p<0.05) increase in 
progesterone and decrease in estradiol at 80 
mg/kg (group III) in comparison with 40 mg/Kg 
(group II) respectively. There is no significant 
difference between the high dose (group III) and 
low dose (group II) of the extract on lordosis 
quotient comparison with the control [Table 1]. 

Table 1: Effect of Ficus sycomorus on serum level sex hormones and sexual behavior. 

PARAMETER GROUP I GROUP II GROUP III 

Progesterone (ng/ml) 28.10 ± 2.41a 18.00 ± 0.35a, b 29.00 ± 2.00b 

Estradiol (pg/ml) 297.00 ± 38.18a 549.40 ± 23.64a, b 244.60 ± 13.90a,b 

Lordosis quotient 56.00 ± 8.94 54.00 ± 11.40 58.00 ± 8.37 

Values expressed as (Mean ± S.E.M, n=30). aMean differences is statistically significant compared to control (group I). bMean differences is 
statistically significant when 80 mg/kg (group III) compared with 40 mg/Kg (group II).   
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DISCUSSION 
The results obtained revealed significant increase 
(p<0.5) in mean value (549.40 pg/ml) of serum 
concentration estradiol in 40 mg/Kg of Ficus 
sycomorus (group II) and a significant decrease 
(p<0.5) in mean value (244.60 pg/ml) of serum 
concentration estradiol in 80 mg/Kg of Ficus 
sycomorus (group III) in comparison with mean 
value (297.00 pg/ml) of the control (group I). 
There was also significant decrease (p<0.5) in 
mean value (18.00 ng/ml) of serum level 
progesterone in 40 mg/Kg of Ficus sycomorus 
(group II) and no significant effect in mean value 
(29.00 ng/ml) of serum level progesterone in 80 
mg/Kg of Ficus sycomorus (group III) in 
comparison with mean value (28.10 ng/ml) of the 
control (group I). The result also indicated no 
significant effect (p>0.5) in mean value (54.00) of 
the extract at 40 mg/kg (group II) and mean value 
(58.00) of 80 mg/Kg (group III) on female sexual 
behavior in comparison with mean value (56.00) 
of the control (group I). 
Although there is an increased acceptance and 
utilisation of medicinal plants worldwide, many 
are used without resource to any safety (Melanie, 
1999). However, they are generally considered to 
be safe and effective agents (George, 2011). 
Several researches have indicated that chemical 
substances including plant extracts could 
interfere with the concentration and function of 
sex hormones (Benie et al., 2003). Several 
studies have revealed many physiological 
importance of aqueous stem bark of Ficus 
sycomorus, some of which includes; anti-
oxidative and antibacterial effects (Alphonsine et 
al., 2012), sedative and anticonvulsant 
properties, anti-diabetic and analgesic effects 
(Njagi et al., 2012; Sandabe and Kwari, 2000). 
The results of this study have shown the LD50 of 
the extract as well as its effect on sex hormone 
and sexual behavior.  
 
Acute Toxicity Study 
The acute toxicity study provides information on 
the adverse effects of a single dose of a drug or 
substance within 24hrs following oral or dermal 
administration (Lorke, 1983). The calculated LD50 

from this study was 89mg/kg, signifying low 
toxicity of the extract (Lorke, 1983). This is in 
contrast with that of Sandabe, 2002 who used 
same plant and reported LD50 to be 720 mg/kg. 
Variation in LD50 value of same plant might be 
due environmental difference (Lorke, 1983), sex 
variation, and routes of administration as oral 
administration was reported to be about 100 
times less toxic than intraperitoneal (Sener et al., 
1998). 
 
Effect of Ficus sycomorus Extract on Serum 
Concentration of Progesterone 
The result revealed significant reduction of serum 
levels of progesterone by low dose (40 mg/kg) of 
Ficus sycomorus extract, and this effect might be 
as a result of inhibition of luteinizing hormone of 
the anterior pituitary (Blank et al., 2006). It could 
also be as a result of the alkaloids present in the 
plant which agrees with findings of Yakubu et al. 
(2008) who reported that the alkaloid component 
of C. aconitifolious may be behind the reduction 
in serum progesterone levels, same was reported 
for the following plants with alkaloidal component: 
Senna alata leaves (Yakubu et al., 2010), 
Alchornea cordifolia (Lembe et al., 2014), 
Dioscorea villosa (Atsukwi, 2015). More so, 
alkaloids have been reported to inhibit the 
synthesis of cellular progesterone (Goize et al., 
1996). The ability of the extract to reduce 
progesterone levels may have a resultant effect 
of conception in females with impairment of 
ovulation. This is in agreement with the work of 
Sulaiman et al. (2007), which revealed that 
decreased progesterone levels in combined 
effects of aqueous extract of Lepidegathis 
longifolia and Phyllagathus rotundifolia in pseudo-
pregnant and non-pregnant rats is responsible for 
failure of conception. Altogether, the above may 
refute the traditional use of the extract for the 
treatment of infertility and sterility in humans 
(Pakia and Cooke, 2003; Kone and Atindehou, 
2008). The increase in progesterone level 
observed at a higher dose at estrus phase could 
be due to positive feedback mechanism on the 
pituitary to release gonadotropic hormones which 
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stimulate granulosa cells to increase production 
of progesterone.  
 
Progesterone is essential for the regulation of 
normal female reproductive functions. Its major 
roles being; induction of ovulation, facilitation of 
implantation and maintenance of early 
pregnancy, development of mammary glands 
(Graham and Clarke, 1997), neuro-behavioural 
expression of sexual behaviour, and serving as a 
precursor molecule for androgen synthesis 
(Genazzani et al., 2000). 
 
Lordosis quotient is strictly dependent on sexual 
steroids, since it is abolished by ovariectomy but 
easily reversed by estrogen followed after an 
appropriate time interval by progesterone 
(Abdulwaheb et al., 2006). The feedback 
inhibition of gonadotropin releasing hormone 
(GnHR) secretion by progesterone provides the 
basis for most widely-used form of contraception. 
This process prevents mid-cycle surge of 
leutanising hormone (LH) and ovulation, which 
could impair the endometrium function leading to 
alteration in special protein necessary for 
nourishment of implanted fertilized egg with 
adverse effect on prenatal development. In 
addition, this may encourage menstruation and 
luteolysis (Yakubu et al., 2010). 
 
Effects of Aqueous Extract of Ficus 
sycomorus on Serum Concentration of 
Estradiol 
The significant increase of estradiol at low dose 
may be as a result of increase in gonadotropin 
released by direct stimulation of accessory sex 
organs. This agrees with the work of Mishra et al. 
(2009), which showed the estrogenic activity of 
aphrodisiac plant Bougainvillea spectables leaves 
being connected to folliculogenesis. 
Folliculogenesis refers to increase in growth and 
development of follicles with resultant increase in 
estrogen secretion from follicular cells. Increase 
in estradiol levels could also be related to the 
phytoestrogen, saponin, present in the extract 
which is believed to be an estrogen precursor 
(Gauthamen et al., 2000). Phytoestrogens are 

non-steroidal compounds present in plants which 
are structurally similar to natural estrogen making 
it possible for its binding with estrogen receptors, 
thereby inducing biologically detectable effects 
(Setchell et al., 1984; Navarro, 2005), hence 
increasing estradiol levels (Shahin et al., 2008; 
Contero et al., 2015; Poorfand et al., 2013; 
Ogbuehi, 2015). This may suggest that at low 
doses, the extract may enhance sexual desire 
due to its potential to increase serum estradiol 
(Thornton and Finn, 1999; Uphouse and 
Maswood, 1999; Roder et al., 2009; Adams and 
Ratto, 2013; James and Zachry, 2013). However, 
at a higher dose (80 mg/kg), there was a 
significant reduction in serum estradiol which may 
be as a result of negative feedback effect on the 
pituitary to inhibit gonadotropic hormone 
secretion (Messinis et al., 2015). Some 
researchers have used low doses of estrogen 
when stimulation of sexual behaviour was 
expected and high doses when inhibition was 
predicted (Ellingsen and Agmo, 2004). 
 
Estradiol, a potent metabolite of estrogen 
predominately in reproductive age has displayed 
a wide range of reproductive effect in mammalian 
target tissue (Hewitt and Korach, 2002). It is 
known to induce responses in the reproductive 
process in reproductive tract, mammary tissue 
(Hewitt and Korach, 2002). Estrogen is known to 
increase sexual desire (Thornton and Finn, 1999; 
Uphouse and Maswood, 1999), and also acts in a 
feedback mechanism, influencing the production 
of follicle stimulating hormones (FSH) from the 
pituitary gland. FSH in turn promotes the 
development of the immature ovarian follicles, 
which increases the production of estrogen from 
the ovary (Yakubu et al., 2008). Estrogenicity 
may account for premature opening of vagina 
and its cornification and it is known that the 
administration of estrogen produces uterotrophic 
effects in several animal species including rats 
and mice. These effects are associated with 
growth and proliferation of the endometrial cells 
number, vaginal opening and cornification (Rifai 
et al., 2001). Due to their utero-trophic effects, 
estrogens have been reported to accelerate the 
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passage of ova through the uterine tubes and the 
uterus, the premature expulsion of eggs is 
presumed to be the basis of their anti-conceptive 
activity. Furthermore, the disruption of the 
estrogen/progesterone balance may result in an 
unfavorable endometrial environment for 
receptivity, since degeneration at the implantation 
site has been demonstrated in animals (Nwaforet 
al., 2013). These observations taken together 
showed that the extract possessed estrogenic 
activity. 
 
Although data is not found on the same plant but 
other aphrodisiac plant from different species 
have been shown to have this estrogenic effects; 
some of these plants include - hydroalcaholic 
extract of dichotoma (Sharma et al., 2015), 
Cinifuga racemosa (Shahin et al., 2008), Ilex 
gualouyes (Contero et al., 2015), Aloe vera 
extract (Poorfrand et al., 2013). Nonetheless, a 
previous study by Sandabe, 2002 has reported 
phytochemical screening of the Ficus sycomorus 
extract to contained flavonoids and alkaloids, 
bioactive compounds that possess effects on 
reproductive system. These two compounds 
(flavonoids and alkaloids) were reported to 
possess anti-fertility activities (Gupta et al, 2003; 
Nataraj et al., 2007). These further lent credence 
to the anti-fertility effects of the extract. 
 
Effect of Aqueous Extract of Ficus sycomorus 
on Female Sexual Behaviour 
Lordosis quotient is the most important indicator 
of female receptivity (Kagathara et al., 2015) and 
the most frequently used parameter for assessing 
the effect of hormones and drugs on female 
sexual behaviour in rodent (Uphouse, 2000; 
Uphouse and Guptarak, 2010). However, from 
the result of this study, lordosis quotient did not 
significantly change across the doses of the 
extract. This is not surprising as receptivity 
measured as lordosis quotient have been 
reported to increase with appropriate hormonal 
stimulation (Power, 1970). The findings are in 
contrast with the work of Nwafor et al. (2012) who 
reported that lordosis quotient significantly 
increased with a corresponding decrease in 

lordosis latency as a result of extract with 
estrogenic property. 
 
Female rat sexual behaviour is tightly linked to 
ovulation and the synchronous timing for both 
events is controlled by the hypothalamic–
pituitary–gonadal (HPG) axis with estrogen as the 
ultimate conductor. Unlike primates, normally 
cycling female rats show sexual receptivity only 
during the proestrus and Estrus (ovulatory) 
portion of the reproductive cycle (Sarkar et al., 
2008) associated with a rise in progesterone and 
estrogen. 
 
In rodents, a combination of estradiol and 
progesterone is most effective in stimulation of 
female sexual behaviour (James, 2007). 
However, this study revealed significant increase 
in estradiol coupled with a decrease in 
progesterone at low dose of the extract and at 
high dose significant decrease in estradiol and 
increase in progesterone; the combined action of 
which are paramount in induction of sexual 
receptivity (Lordosis quotient) than increase in 
one hormone  alone (Power, 1970). 
 
CONCLUSION 
The aqueous stem-bark extract of Ficus 
sycomorus has estrogenic and anti-progesterone 
effects, with no effect on female rat sexual 
behavior thereby refuting the acclaimed 
aphrodisiac effects. 
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