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Abstract: Background and objectives: Momordica charantia Linn. has been used as a dietary / medicinal supplement for 
health care. The plant has a long history in worldwide people for the usage of vaginal discharge, to promote 
menstruation and to induce abortions. However, the mechanism of action for its ovulation inhibition effects is not clearly 
known. Therefore, the present study was carried out to evaluate the ovulation inhibition properties of phytoestrogenic 
molecule isolated from M. charantia seeds in albino rats as an experimental model. 

Methods: Ovulation inhibition properties of fractions of ethanol extract and phenolphthalein a phytoestrogenic molecule 
isolated from seeds of Momordica charantia Linn. were evaluated in fertile female albino rats. In the first batch of animals 
having groups I, II, III, IV were treated with 15 and 25mg/100g oral doses of Fraction I and Fraction II and group V 
served as control. In the second batch of animals having groups I, II, III was treated with 10, 15 & 20mg/100g isolated 
phenolphthalein and group IV served as control.  

Results: At autopsy on day 31
st
, decrease in ovarian weight and histological studies shows highly significant decrease in 

number of developing follicles, Graafian follicles, corpora lutea and significant increased in number of atreatic follicles is 
observed in Fraction I and phenolphthalein treatment. There are no appreciable changes are observed in the above 
parameters when both the doses of Fraction II administration.  

Interpretation and Conclusions: The study results suggested that M. charantia seed fractions and phenolphthalein 
possess ovulation inhibition properties in experimental animals. Interestingly, in recent years, the popularity of different 
kinds of pharmaceutical preparations containing phytoestrogens has constantly increasing. Therefore, studies of the 
influence of the above mentioned plant components on female reproduction have become more and more important. 
This leads to discovery of newer phytoconstituents with better activities and provide source of new biomolecules for 
biologists to work on. The studies explore the utilization of medicinal plants for effective management of contraception. It 
gives a larger platform for the medicinal plant growers by providing scientific support and data to the traditional 
invalidated herbal drugs. Taking account of all these facts, the present study was undertaken in albino rats. 

Keywords: Momordica charantia, phytoestrogen, phenolphthalein, ovary, ovulation, contraception. 

INTRODUCTION 

Many plants produce compounds that may mimic or 

interact with estrogen hormones in animals. Referred to 

as phytoestrogens, these compounds are weaker than 

natural estrogens. In recent studies consuming very 

high level of phytoestrogens may pose some health 

risks. Reproductive problems have been documented 

in laboratory animals, farm animals and wildlife. As for 

adverse health effects, the most likely risks associated 

with phytoestrogens deal with infertility and 

developmental problems [1]. However, it is thought that 

very large amounts of dietary phytoestrogens would be 

needed to realize these risks. Humans have used 

plants for medicinal and contraceptive purposes for 

eons. For instance, during the fourth century BC, 

Hippocrates noted that the wild carrot (now known as 

Queen Anne's lace) prevented pregnancies [2]. Its 

seeds, we now know, contain a chemical that blocks 

progesterone secretion a hormone that is necessary for  
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establishing and maintaining pregnancy. Phytoes-

trogens in dry, summertime grasses reduced the 

number of offspring in wild populations of California 

quail [3] and deer [4]. Australian sheep suffered from 

reproductive problems and infertility after grazing in 

pastures with the phytoestrogen-containing clover 

Trifolium subterraneum [5]. Two phytoestrogen 

compounds, equol and coumestrol, were identified as 

the culprits. Rat pups, exposed to high doses of the 

plant estrogen coumestrol through their mother's milk, 

suffered permanent reproductive problems, female 

pups when grown did not ovulate, and males had 

altered mating behavior and fewer ejaculations [6]. 

Momordica charantia Linn. belongs to the family 

Cucurbitaceae growing in agricultural fields in India and 

different parts of the world. The plant has been used as 

vegetable as well as the indigenous system of 

medicine for the treatment of various diseases. M. 

charantia is known for its variety of biological activities 

like antidiabetic, antimutagenic, antioxidant, antitumour, 

immunomodulatory and antiulcer [7-12]. It is surprising 

to note that our previous results of the screening of M. 

charantia seeds have exhibited antispermatogenic and 

estrogenic activities at very low concentration [13, 14]. 
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In the present study we aimed to assess the in vivo 

ovulation inhibition properties of M. charantia seeds by 

preparing the organic fractions and resultant isolated 

potent naturally occurring phytoestrogen 

phenolphthalein using albino rat as an experimental 

model. 

MATERIALS AND METHODS 

Plant Material 

Momordica charantia Linn. plants were collected 

from the agricultural fields of Gulbarga (Hyderabad – 

Karnataka region) in the year 2002 and authenticated 

in Department of Botany Gulbarga University, 

Gulbarga. The voucher specimen (HGUG-905) has 

been deposited in the herbarium. The ripe fruits were 

collected from the fields in the month of November and 

December 2002.  

Extraction and Isolation 

Seeds of M. charantia were powdered and 

subjected to soxhlet extraction with various solvents 

with increasing polarities (petroleum ether, chloroform 

and ethanol). All the extracts were concentrated to 

dryness in flash evaporator (Buchi) and reduced 

pressure and controlled temperature (40-50°c). Among 

the three crude extracts obtained from dried seeds of 

M. charantia, the ethanol extract showed ovulation 

inhibition properties. To isolate the active compound 

from ethanol extract (80g), water was added to it and 

extracted repeatedly with n-butanol. The n-butanol 

fraction on concentration yielded a brownish semisolid 

which was further purified by repeated preparative thin 

layer chromatography over silica gel ‘G’ as absorbent 

with benzene - methanol (7:3). The Fraction I yielded 

brownish semisolid (48g) and Fraction II yielded dark 

brown semisolid (28g) when silica gel was washed with 

methanol. The Fraction I was then subjected to column 

chromatography with silica gel (60–120 mesh). The 

four major fractions were collected, evaporated to 

dryness and designated as S1, S2, S3 & S4 fractions. 

These fractions were rechromatographed separately. 

Three fractions were yielded whitish powder and one 

fraction was brown in colour. The preparative HPLC of 

the combined semi purified fractions was conducted 

under broadly equivalent conditions to the analytical 

work using a 25 x 22mm i.d sperisorb ODS 1 column at 

ambient temperature with the same (methanol - water 

50:50 v/v) mobile phase. The compound so obtained 

from chromatographic separation was whitish 

amorphous in nature and it is identified as 

Phenolphthalein. 

HO

OH

O

O

 

Structure of Phenolphthalein 

Animals 

Colony bred female albino rats of Wistar strain (140-

160g) with normal estrous cycle were selected for the 

experiment (Animal ethics Reg. No. 34800/2001/ 

CPCSEA/ dated 1/9-08-2001). A maximum of six 

animals were housed in polycarbonate cages with soft 

rice husk bedding in a room controlled for light-dark 

cycle, ventilation (air exchange rate of 18 time/hour), 

temperature (23-25˚C) and relative humidity (50-60%) 

during the study. The cages and husk bedding was 

exchanged twice a week. The animal had given 

balanced food as prescribed by Central Food and 

Technological Research Institution (CFTRI) Mysore, 

India and water ad libitum.  

Drug Preparation and Treatment 

The doses containing Fraction I of ethanol extract of 

M. charantia seeds (15 and 25mg/100g) and Fraction II 

of ethanol extract of M. charantia seeds (15 and 

25mg/100g) and phenolphthalein (10, 15 & 20mg/100g) 

were prepared in Tween-80 (1%) as suspension. All 

the groups received their respective doses orally. 

Ovulation Inhibition Studies 

In the first batch of animals having five groups, the 

groups I, II, III and IV were treated with 15 and 

25mg/100g oral doses of Fraction I and Fraction II. 

Group V animals were maintained as control received 

1% Tween-80 as a vehicle. In the second batch of 

animals having four groups, the groups I, II and III were 

treated with 10, 15 & 20mg/100g isolated 

phenolphthalein. Group IV animals were maintained as 

control received 1% Tween-80 as a vehicle. Six 

animals were maintained in all the groups. All the 

treatments were given from day 1 to 30. On day 31
st
 all 

the animals were sacrificed under ether anesthesia and 

semisterile conditions. The ovaries and uteri were 

dissected out immediately and separated out from the 

adherent tissue and weighed to nearest mg on an 

electronic balance. Organs from one side of each 

animal were fixed in Bouin’s fluid, embedded in paraffin 
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wax, section at 5 , stained with Ehrlich’s 

haematoxylene and eosine for histological studies. 

Number of developing follicles (size between 25 cells – 

500 cells), Graafian follicles (size between 501 cells - 

1000 cells), corpora lutea and atreatic follicles were 

counted from stained serial sections of the ovary from 

each rat [15]. The micrometric measurements like 

diameter of uterus, thickness of endometrium and 

myometrium, height of endometrial epithelium were 

made randomly chosen 20 sections from each group 

using ocular and stage micrometer [16]. Organs from 

the other side were used for biochemical studies like 

cholesterol [17], protein [18], glycogen [19] and DNA 

[20]. 

 

Figure 1: Cross sections of the ovary of control rat showing 
normal folliculogenesis. Haematoxylene - Eosine stains (x 
400). 

Statistical Analysis of Data 

Results are expressed as Mean ± S. E. Difference 

between controls and the treatments were tested by 

the Student’s t-test for unpaired data.  

RESULTS 

Results tabulated in Table 1 summarize the results 

of ovarian gravimetric, histological and biochemical 

changes due to Fraction I & II treatment for 30 days. 

Though the ovarian weight is decreased due to the 

administration of Fraction I and II at both the dose level 

it is non significant. The number of developing follicles, 

Graafian follicles, corpora lutea is decreased and that 

of atretic follicles is increased significantly (P<0.001) 

with both doses of Fraction I treatment. The results of 

Fraction II are parallel to that of Fraction I, but are non 

significant except that of number of Graafian follicles. 

Both the doses of Fraction I have increased the ovarian 

cholesterol levels (P<0.001), decreased protein 

(P<0.001) and glycogen (P<0.01) levels. Similarly the 

administration of Fraction II at both the dose levels 

increases the cholesterol level (P<0.01), decreases the 

protein level significantly (P<0.01). Though the 

glycogen content is decreased with both the doses of 

Fraction II it is non significant.  

Results tabulated in Table 2 summarize the results 

of uterine gravimetric, histological and biochemical 

changes due to Fraction I & II treatment for 30 days. 

The administration of Fraction I at both the dose level 

increases the weight of the uterus significantly 

(P<0.001). The increase in micrometric measurements 

like diameter of the uterus (P<0.001) myometrium and 

endometrial thickness (P<0.001) and epithelial cell 

height (P<0.01) is also seen. Though, the results of 

administration of both the doses of Fraction II are 

parallel but they are non significant. Protein, glycogen 

and DNA contents of uterus are increased significantly 

(P<0.001) with both doses of Fraction I treatment. Both 

the doses of Fraction II are less effective in bringing 

these changes.  

Results tabulated in Table 3 summarize the results 

of ovarian gravimetric, histological and biochemical 

changes due to graded doses of phenolphthalein 

treatment for 30 days. The weight of the ovary is 

decreased due to the isolated compound treatment. 

The number of developing follicles, Graafian follicles 

and corpora lutea is decreased indicating follicular 

growth and ovulation are inhibited. Significant increase 

in the number of atretic follicles is observed due to the 

treatment of 10mg (P<0.01), 15mg (P<0.001) and 

20mg (P<0.001) isolated compound. Ovarian 

cholesterol level is increased significantly (P<0.001) 

due to the treatment of all the three doses of 

compound. Contrarily protein (P<0.001) and glycogen 

(P<0.01) contents are decreased.  

Results tabulated in Table 4 summarize the results 

of uterine gravimetric, histological and biochemical 

changes due to graded doses of phenolphthalein 

treatment for 30 days. The weight of the uterus is 
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Table 1: Ovarian Gravimetric, Biochemical and Histological Changes Due to Administration of Fraction I and II of 
Ethanol Extract of M. charantia Seeds 

Number / Ovary 

Treatment 
Dose 

(mg/100g 
body wt.) 

Ovarian 
Weight 

(mg/100g 
body wt.) 

 

Cholesterol 

(μg/mg) 

 

Protein 

(μg/mg) 

 

Glycogen 

(μg/mg) 
Developing 

follicles 
Graafian 
follicles 

Corpora 
lutea 

Atretic 
follicles 

Control 
Tween-
80(1%) 

40.16 

±1.17 

15.50 

±0.34 

14.33 

±0.66 

4.30 

±0.42 

10.00 

±0.57 

7.33± 

0.30 

8.60 

±0.49 

1.16 

±0.16 

Fraction I 15 
36.66 

±0.49 

25.50** 

±1.18 

6.80** 

±0.30 

2.33* 

±0.21 

5.83** 

±0.30 

3.83** 

±0.31 

2.66** 

±0.33 

3.80** 

±0.36 

Fraction I 25 
35.50 

±1.09 

30.30** 

±0.66 

5.33** 

±0.41 

2.08* 

±0.30 

3.66** 

±0.33 

1.60** 

±0.32 

1.16** 

±0.30 

4.30** 

±0.21 

Fraction II 15 
38.83 

±0.40 

18.83* 

±0.75 

10.66* 

±0.71 

3.60 

±0.33 

8.83 

±0.30 

5.00* 

±0.36 

6.83 

±0.30 

1.00 

±0.25 

Fraction II 25 
35.30 

±0.80 

19.50* 

±0.88 

8.68* 

±0.54 

3.50 

±0.25 

8.30 

±0.34 

4.83* 

±0.30 

6.80 

±0.30 

1.30 

±0.21 

Duration: 30 days; six animals were maintained in each group. 

Values are mean ± S.E.; * P < 0.01, ** P < 0.001 when compared to control. 

 

 

Figure 2, 3 & 4: Cross sections of the ovary of rats administered with Fraction I, Fraction II & Phenolphthalein isolated from M. 
charantia seeds respectively, showing reduced number of developing follicles (DF), Graafian follicles (GF), corpora lutea (CL) 
and increase in atretic follicles (AF). Haematoxylene - Eosine stains (x 400). 

increased significantly (P<0.001) with all the three 

doses of compound treatment. Micrometric changes of 

uterus like diameter, myometrium, endometrial 

thickness, and epithelial cell height shows significant 

(P<0.001) increase due to the treatment of all the three 

doses of isolated compound indicating estrogenic 

activity. Biochemical contents like protein, glycogen 

and DNA are increased significantly (P<0.001) due to 

the administration of isolated compound indicating the 

increased growth of uterus and its metabolism.  

DISCUSSION 

Ovulation is estimated by the study of estrous cycle 

and counting the corpora lutea [21, 22]. The time 

sequences of events occurring during estrous cycle 

under controlled conditions have been extensively 

investigated. Much of this work has been concentrated 

with events occurring during critical period for the 

release of LH on the proestrus [23]. FSH is responsible 

for the initiation and differentiation of follicles towards 
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Table 2: Gravimetric, Biochemical and Histometric Changes of the Uterus Due to Administration of Fraction I and II of 
Ethanol Extract of M. charantia Seeds 

Treatment 
Dose 

(mg/100g 
body wt.) 

Uterine 
Weight 

(mg/100g 
body wt.) 

Protein 

(μg/mg) 

Glycogen 

(μg/mg) 

DNA 

(μg/mg) 
Diameter 

(μm) 

Myometrial 
thickness 

(μm) 

Endometrial 
thickness 

(μm) 

Epithelial 
cell height 

(μm) 

Control 
Tween-80 

(1%) 

114.16 

±3.01 

5.11 

±0.27 

1.26 

±0.12 

2.35 

 ±0.26 

2058.30 

±9.49 

102.50 

±2.32 

575.00 

±7.66 

19.30 

±1.20 

Fraction I 15 
161.30** 

±3.85 

8.08** 

±0.35 

3.06** 

±0.24 

5.01** 

±2.67 

2222.50** 

±8.37 

181.30** 

±4.02 

808.30** 

±6.03 

22.66* 

±0.88 

Fraction I 25 
173.30** 

±3.58 

9.16** 

±0.30 

4.21** 

±0.23 

6.98** 

±2.72 

2361.83** 

±6.19 

209.16** 

±2.72 

856.60** 

±5.99 

27.00* 

±0.96 

Fraction II 15 
118.83 

±2.11 

6.25 

±0.38 

1.78 

±0.09 

2.67 

±0.45 

2071.30 

±7.38 

115.83 

±3.01 

600.60 

±5.42 

20.00 

±0.57 

Fraction II 25 
122.16 

±1.52 

6.33 

±0.37 

2.00 

±0.12 

3.23 

±0.67 

2074.60 

±6.03 

125.60 

±4.41 

610.00 

±5.89 

23.83 

±0.60 

Duration: 30 days; six animals were maintained in each group. 

Values are mean ± S.E.; * P < 0.01, ** P < 0.001 when compared to control. 

 

Table 3: Ovarian Gravimetric, Biochemical and Histological Changes Due to Administration of Different Doses of 
Phenolphthalein in Albino Rats  

Number / Ovary 

Treatment 

Dose 

(mg/100g  
body wt.) 

Ovarian 
Weight 

(mg/100g  
body wt.) 

Cholesterol 

(μg/mg) 

Protein 

(μg/mg) 

Glycogen 

(μg/mg) 
Developing 

follicles 
Graafian 
follicles 

Corpora lutea 
Atretic 
follicles 

Control  Tween-
80(1%) 

39.83 

± 0.94 

16.16 

± 0.60 

12.98 

± 0.64 

4.26 

± 0.45 

10.83 

± 0.60 

7.83 

± 0.47 

8.33 

± 0.49 

0.83 

± 0.30 

Phenolphthalein 
10 36.83 

± 0.60 

25.36** 

± 1.04 

8.25** 

± 0.32 

2.38* 

± 0.18 

6.00** 

± 0.36 

4.00** 

± 0.36 

3.33** 

± 0.21 

2.83* 

± 0.30 

Phenolphthalein 
15 36.00 

± 0.81 

27.33** 

± 0.66 

6.28** 

± 0.39 

1.95* 

± 0.12 

3.66** 

± 0.21 

1.50** 

± 0.22 

1.00** 

± 0.25 

4.83** 

± 0.30 

Phenolphthalein 
20 35.00 

± 1.12 

28.50** 

± 0.92 

6.18** 

± 0.32 

1.91* 

± 0.10 

2.51** 

± 0.34 

0.83** 

± 0.30 

0.54** 

± 0.22 

5.50** 

±0.42 

Duration: 30 days; Six animals were maintained in each group.  

Values are mean ± S.E.; *<0.01, **P<0.001 when compared to control.  

 

Table 4: Gravimetric Biochemical and Histometric Changes of the Uterus Due to Administration of Various Doses of 
Phenolphthalein in Albino Rats 

Treatment 
Dose  

(mg/100g  
body wt.) 

Uterine 
Weight 

(mg/100g 
body wt.) 

Protein 

(μg/mg) 

Glycogen 

(μg/mg) 

DNA 

(μg/mg) 
Diameter  

(μm) 

Myometerial 
thickness  

(μm) 

Endometrial 
thickness  

(μm) 

Epithelial 
cell height  

(μm) 

Control  
Tween-
80(1%) 

116.33 

± 1.84 

5.98 

± 0.26 

1.76 

± 0.10 

2.56 

±0.78 

2048.31 

± 8.36 

96.33 

± 2.23 

541.66 

± 6.03 

16.83 

± 0.79 

Phenolphthalein 10 
180.83** 

± 3.01 

8.81** 

± 0.18 

3.28** 

± 0.19 

7.98** 

±2.72 

2305.00**± 

9.34 

176.66** 

± 4.42 

604.16** 

± 7.14 

24.16** 

± 0.60 

Phenolphthalein 15 
190.83** 

± 3.52 

9.18** 

± 0.16 

4.15** 

± 0.16 

8.26** 

±2.65 

2415.52**± 

7.21 

189.57** 

± 4.76 

658.33** 

± 6.03 

28.50** 

± 0.76 

Phenolphthalein 20 207.66** 

± 3.03 

10.30** 

± 0.24 

5.10** 

± 0.11 

8.76** 

±3.00 

2485.00**± 

8.49 

203.33** 

± 6.69 

682.50** 

± 4.44 

31.16** 

± 0.60 

Duration: 30 days; Six animals were maintained in each group. 

Values are mean ± S.E.; *P<0.01, **P<0.001 when compared to control.  
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development of ovulatory / Graafian follicular stage and 

LH is essential for induction of ovulation and corpora 

lutea formation, which are responsible for the growth 

and increase in the weight of the ovary [24, 25]. 

Therefore, reduction in the observed weight of the 

ovary after the treatment of M. charantia seed fractions 

and phenolphthalein molecule may be attributed due to 

non-availability of gonadotrophins. In normal ovaries, 

estrogen secretion declines a few hours prior to the 

ovulatory surge of gonadotrophin [26]. More over the 

number of follicles that ovulate during each cycle is 

constant and characteristic of species. Therefore, in the 

present study the reduced number of developing 

follicles, Graafian follicle and corpora lutea which is 

observed in the ovaries of rats, received fractions of M. 

charantia seeds and phenolphthalein is due to the 

inhibition / blockade of pituitary FSH, LH and prolactin 

which are responsible for follicular growth and 

ovulation. The confirmed estrogenecity of the extract 

may imbalance the required hormonal environment for 

ovulation. Atretic follicles are degenerating pre-

ovulatory follicles. The degeneration of pre-ovulatory 

follicles takes place when their growth and 

differentiation becomes disrupted [27]. The increased 

number of atretic follicles in the ovaries of experimental 

animals indicates the non-availability of gonadotrophins 

as FSH, LH and prolactin are essential for follicular 

growth and ovulation [28, 29]. 

A significant increase in the cholesterol of the ovary 

in treated animals indicates the non-availability of 

pituitary gonadotrophins which are necessary for 

conversion of cholesterol to progesterone / estrogens 

[30, 31]. It is evident that biosynthetic capacity of the 

ovary is influenced by FSH, LH and prolactin [32-34]. 

The lowered protein content of the ovary indicates the 

retarded ovarian growth, which is dependent on 

pituitary FSH. The ovarian glycogen is an energy 

source for gonadal activities [35]. Therefore, reduction 

in the glycogen content may be another reason for 

decreased ovarian activities. Uterine growth depends 

on the availability of ovarian steroid hormones, 

particularly estrogens [36, 37]. As the ovarian activities 

are impaired in the experimental animals the increase 

of the uterine weight may be due to the estrogenic 

nature of the fractions and phenolphthalein molecule 

isolated from seeds of M. charantia. To further sustain 

the specificity of the estrogenic nature of 

phenolphthalein, we determined other parameters 

previously described as being modulated by estrogens, 

namely the increase in uterine DNA content [38] and 

histological changes of uterus. 
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