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Abstract
It is well known that the plant kingdom contains numerous bioactive substances affecting the regulation of 

reproduction. Cleome gynandra plant extracts contain phytoestrogenic compounds. These compounds act as agonist 
or antagonist estrogen receptors, thus affecting the steroid hormones level. In traditional medicine, Ceome gynandra 
is used by lactating females for enhancement of milk and as a housing drug. The aim of this study was to investigate 
the effects of methanolic extract of C. gynandra leaves on the folliculogenesis of female albino mice. The effect of C. 
gynandra methanolic leaf extracts on folliculogenesis was studied in sixteen (N=16) sexually matured female albino 
mice with regular oestrus cycle. Mice were randomly divided into four (4) groups of four (n=4) mice per group. The 
experimental groups were treated as follows: Group I treated with 250 mg/kg, Group II with 500 mg/kg, Group III with 
0.01 mg/kg 17β estradiol and Group IV with 1% Tween 80 (control). Follicular growth and changes were studied through 
standard histological protocols. For each ovary, every 12th and 20th section was examined for counting primordial, 
primary, secondary, graafian and atretic follicles, respectively to obtain an overall view of the follicular populations 
per ovary. In this experiment, the dose of 500 mg/kg BW/day showed a significant (p<0.05) decrease in primordial, 
primary, secondary and Graafian follicle compared to that of normal control mice. Significant increase in the number of 
atretic follicles was recorded in dose of 500 mg/kg BW/day compared to normal control mice. The dose of 250 mg/kg 
BW/day showed a similar decrease in primordial, primary, secondary and Graafian follicle compared to that of control 
mice (p<0.05). 17β Estradiol treated group showed a statistically significant (p<0.05) decrease in number of primordial, 
primary, secondary and Graafian follicle compared to that of normal control mice.
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Introduction
The relationship between female fertility and ovarian follicle 

development is well recognized [1]. Studies in mice [2] and rats 
[3,4] suggest that differential follicle counts may provide a sensitive 
means of estimating the extent of ovarian toxicity in females exposed 
to xenobiotics. As reported in a preliminary study [5] a three stage 
classification system based on follicle diameter and structure [6] 
as adapted by Mattison, et al. [7] appears to provide a quantifiable 
screening procedure for use in subchronic toxicity bioassays.

In 1989, DeFelice hypothesised the occurrence of biological 
interventions not related to pharmacological methods and wrote 
about ‘‘nutraceutical’’ products, i.e., ‘‘a food (or part of a food) that 
provides medical or health benefits, including the prevention and/or 
treatment of a disease’’ [8,9]. The original hypothesis was that these 
foods can protect the human body from adverse events because of 
the beneficial effects of some phytochemicals. Several studies have 
reported the validity of this idea in clinical practice [10-12]. Certain 
synthetic or natural compounds present in the environment mimic, 
enhance or inhibit endogenous hormones. These compounds are 
called as environmental estrogens [13]. These chemicals have been a 
source of concern because of their possible health threats to human 
being in particular. These are also called as xenoestrogens which cause 
change in cellular function of animals’ body by binding with estrogen 
receptor sites [14,15]. These chemicals present in the environment 
interfere in the biosynthetic pathway of the endogenous hormones or 
modifying hormone metabolism thereby which an animal maintain a 
normal homeostatic system with which it responds to its surrounding 
environment.

Estrogens inhibit mouse oocyte nest breakdown and follicle 
assembly [16]. Estrogenic action reduces follicle assembly leading to 
fewer primary and subsequent developing follicles. Thus, the study 
of follicular populations provides important information about 

the function of the ovary, in particular the relationship between 
folliculogenesis and also environmental factors having estrogenic 
property that regulate it [17].

Plant kingdom contains numerous bioactive substances affecting 
the regulation of reproduction in animals and humans. Cleome 
gynandra plant extracts contain numerous bioactive compounds. 
There are reports that these compounds act as agonist or antagonist 
of estrogen receptors, thus affecting the steroid hormones level. In 
traditional medicine, C. gynandra was used by lactating females for 
enhancement of milk and as a housing drug. The aim of the present 
study was to investigate the effects of methanolic extract of C. gynandra 
leaves on the ovarian folliculogenesis in albino mice (Figure 1).

Materials and Methods
Collection of plant materials: Fresh leaves of C. gynandra were 

collected from different parts of Kamrup district. They in fresh 
condition were washed under running tap water and then again with 
distilled water. The plant material was air dried in the shade for 5 days 
and then homogenized to fine powder and stored in airtight bottles 
with proper labeling.

Preparation of extract: Powdered plant materials were collected 
and weighed carefully. A 50 g of the plant material was weighed and 
soaked in 300 mL of methanol. The mixture was kept in shaker for 
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48 h and filtered. The filtrate was kept in a rotary evaporator in low 
temperature under reduced pressure till dryness. Extract thus obtained 
was examined chemically and screened for phytochemical screening. 
The extract was kept in a refrigerator when not in use.

Treatment procedure and route of administration: Two doses 
of 250 mg/kg BW and 500 mg/kg BW of plant extracts, respectively 
were used which corresponds to a 1/12th and 1/6th, respectively of 
the highest tested dose (3000 mg/kg BW). 1% v/v Tween-80 (P8074, 
CAS 9005-65-6) which is a polyethylene sorbitol ester was used to 
prepare the extract suspension of the test plant extract. To prepare the 
17β-Estradiol stock solution, the same was dissolved in Ethanol (analytical 
grade) and it was diluted with normal saline to prepare the desired dose of 
working solution. Animals were exposed to the test compounds through 
standard gastric gavages feeding syringe (Feedy-I, FG-05). The doses were 
administered at 24 h of interval for a period of 21 days.

Morphological classification of follicles: Ovaries of five animals of 
each group were taken for the follicular studies. Ovaries were selected 
based on the stage and comparability of the weight with respective 
control ovaries. The ovaries were fixed in Bouin’s fluid, embedded in 
paraffin and sectioned at 6 μm thickness. The sections were separated 
for every 10th section and stained with hematoxylin and eosin. Sections 
of the ovary were examined under a light microscope and the general 
histologic appearance of the ovary was assessed. All serial sections of 
the ovary were counted for various stages of development of follicles as 
described by Moawad, et al., [18,19]. Follicles and atretic follicles were 
classified according to the method described by Swartz and Mall and 
Bucci [20,21].

Quantification of follicles: To determine the total population 
of different types of follicles per ovary the method used by Pedersen 
and Peters and Butcher and Kirkpatric-Keller were followed [22]. 
At an average, about 200 serial sections were obtained and for each 
ovary, every 12th and 20th section was examined for counting 
smaller (primordial, primary and secondary) and larger (graafian and 
atretic) follicles, respectively to obtain an overall view of the follicular 
populations per ovary (Myers et al., [23].

Statistics: Statistical analyses for all the data of animal 
experimentations were performed using MS Office Excel 2007. The 
results were expressed as mean ± Standard Error (SE) of mean. The 
means in both negative as well as positive control versus treated 
animals were analyzed for significant by Student’s independent t-test 
distribution. A value of p<0.05 was considered statistically significant 
for all the tests.

Results
The results of the ovarian follicular counting on treatment with 

CGME were showed in the Table 1. In this experiment, the dose of 500 
mg/kg BW/day showed a significant (p<0.0001) decrease in primordial 
follicle (892.45 ± 5.97), primary follicle (252.34 ± 4.67), secondary 
follicle (152 ± 9.78) and Graffian follicle (11.89 ± 2.55) compared to 
that of normal control mice. Significant increase in the number of 
atretic follicles (48.12 ± 4.67) was also recorded in dose of 500 mg/kg 
BW/day compared to normal control mice (18.06 ± 3.27). The dose of 
250 mg/kg body weight/day showed a similar decrease in primordial 
follicle (928.43 ± 4.11), primary follicle (268.51 ± 5.39), secondary 
follicle (159.72 ± 2.17) and Graffian follicle (16.44 ± 5.13) compared to 
that of olive oil control mice (p<0.0001). 17β Estradiol treated group 
showed a statistically significant (p<0.0001) decrease in number of 
primordial follicle (816.75 ± 44.47), primary follicle (179.42 ± 11.56), 
secondary follicle (142.51 ± 6.33) and Graffian follicle (12.34 ± 7.21) 
compared to that of normal control mice (Figure 2).

Discussion
In this experiment, the dose of 500 mg/kg BW/day showed a 

significant (p<0.05) decrease in primordial follicle (892.45 ± 5.97), 
primary follicle (252.34 ± 4.67), secondary follicle (152 ± 9.78) and 
Graafian follicle (11.89 ± 2.55) compared to that of normal control 
mice. Significant increase in number of atretic follicle (48.12 ± 4.67) 
was also recorded in dose of 500 mg/kg BW/day compared to normal 
control mice (18.06 ± 3.27). The dose of 250 mg/kg body weight/
day showed a similar decrease in primordial follicle (928.4 ± 4.11), 
primary follicle (268.51 ± 5.39), secondary follicle (159.72 ± 2.17) and 
Graafian follicle (16.44 ± 5.13) compared to that of tween 80 control 
mice (p<0.05). 17β Estradiol treated group showed a statistically 
significant (p<0.05) decrease in number of primordial follicle (816.75 
± 44.4), primary follicle (179.42 ± 11.56), secondary follicle (142.51 ± 
6.33) and Graafian follicle (12.34 ± 7.21) compared to that of normal 
control mice. The results showed a clear vision of the effect of CGME 
on the ovarian folliculogenesis of the albino mice. It is evident that the 
higher dose of CGME has much reductive activity on it than those of 
lower dose. The increasing number of atretic follicles due to the higher 
dose reveals that there are certain phyto-compounds in CGME which 
affect normal folliculogenesis. These compounds must have a definite 
estrogenic property which affects the steroid hormone level.

The experimental results of the present investigation showed a 
reducing effect upon the follicular development in all the experimental 
groups of female mice with respect to control upon treated with C. 
gynandra leaf extract (methanolic) for a period of consecutive 21 days. 
The number of primordial, primary, secondary and graafian follicles 
decreased significantly in both the CGME treated groups along with 
the Estradiol treated group, whereas degenerative nature was seen 
clearly resulting in the increase in the number of atretic follicles. 
Another study reported that methanolic extract of Rumex steudelii 
has potential to disrupt ovarian folliculogenesis when administered 
orally for 30 consecutive days by inhibiting further development of the 
recruited ovarian follicles (Solomon, [24]. Many other investigations 

 Figure 1: Cleome gynandra L. at natural habitat.
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Treatment group Primordial follicle Primary follicle Secondary follicle Graffian follicle Atretic follicle
Control, 

1% Tween 80 983.62 ± 10.52 286.37 ± 6.48 169.26 ± 8.32 19.43 ± 4.86 18.06 ± 3.27

Estradiol treated,
0.01 mg/100 mL 816.75 ± 44.47*** 179.42 ± 11.56*** 142.51 ± 6.33** 12.34 ± 7.21** 52.81 ± 1.57***

Low dose,
250 mg/kg BW 928.43 ± 4.11 268.51 ± 5.39 159.72 ± 2.17 16.44 ± 5.13 39.68 ± 2.41***

High dose,
500 mg/kg BW 892.45 ± 5.97*** 252.34 ±  4.67** 152.53 ± 9.78 13.89 ± 2.55** 48.12 ± 4.6***

Significance was estimated by student’s t-test and compared with the untreated control group (*p˂0.01, **p˂0.001, ***p˂0.0001). Values are shown as mean ± SEM, (n=5)
Table1: Effect of CGME on the ovarian follicular population after 21 days of treatment.

Control group 1% Tween 80 0.01 mg Estradiol/100 mL

CGME 200 mg/kg B.W CGME 500 mg/kg B.W
PF: Primary Follicle; SF: Secondary Follicle; TF: Tertiary Follicle; AF: Atretic Follicle
Figure 2: Photomicrographs of hematoxylin and eosin stained representative section of the ovarian tissue illustrating the interstitial cell masses, follicular remnants 
and oocyte.

reported the disrupting effect of various plant extracts on ovarian 
folliculogenesis. The number of primordial follicle reduced in the 
ovaries of gerbils when treated with Cannabis extract at 2.5 mg/day 
for 60 days [25]. There was a total loss of primordial follicles in the 
ovaries of rats treated with an aqueous extract of dried seed powder 
of Sapindus trifoliatus at dose level of 50, 100 and 150 mg/100kg BW 
for consecutive 30 days (Singh and Singh, [26] resembling the effect 
of hexane extract of Ferula jaeschkeana in guinea pigs (Pathak et al., 
[27]. Another study revealed the reducing effect of nicotine on the 
number of graafian follicles at a dose level of 0.3 mg/kg for 15 days 
(Patil et al., [28]. A study by Roop et al., [29], reported the significant 
reduction at 6 mg polar fraction of Azadirachta extract treatment. 
This significant reduction in the number of healthy follicles in all 

the experimental groups leads to the assumption of disruption of the 
process of follicle selection due to atresia (Guraya), [30,36-39]. These 
changes in the oocyte growth and maturation have been influenced by 
gonadotrophins and steroids along with maturation promoting and 
growth factors (Guraya,  Driancourt and Thuel), [31-35] suggesting the 
possible reason of the inhibitory effect of these plant extracts on the 
folliculogenesis in female [40-42].

Conclusion 
Lots of researches are going on the phytochemicals of C. gynandra 

L. and its application in different aspects of human welfare. My aim
was to investigate the estrogenic property of C. gynandra L. on ovarian 
folliculogenesis of the albino mice.
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