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ABSTRACT 

In the present investigation, the uterine histoarchitecture of immature bilaterally ovariectomized female 
albino rats treated with petroleum ether extract of Cassia fistula seeds administered in the presence and 

absence of estradiol valerate (EDV) have been studied. Administration of petroleum ether extract of 

Cassia fistula seeds alone at the dose 100mg/kg b.wt. Resulted in increased uterine wet weights (p<0.05) 
and luminal epithelial cell height (p<0.001) but did not induce premature opening of the vagina.  This 

suggests that the extract exhibited mild estrogenic activity when given alone, but when the extract was 

administered cojointly with EDV (0.1mg/kg b.wt.), it significantly (p<0.001) prevented the estrogen-

induced uterotrophic effect, thus showing an antiestrogenic nature of the extract in the presence of a 
strong estrogen. Thus, the results of the present study indicate that the extract possess antiestrogenic 

property which may be responsible, at least partly, for the anticonceptive effect. 
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INTRODUCTION 
The development of new fertility regulating drug from medicinal plants is an attractive preposition. 

Although a variety of synthetic contraceptive agents are available, but these cannot be used continuously 

because of their side effects. So, natural plant substances possessing mild inherent estrogenic and 

antiestrogenic properties offer themselves as an effective non-conventional source of contraception with 
less deleterious side effects. Many of these plant products having inherent estrogenic or antiestrogenic 

activity possibly bring about alteration in tubal transport of blastocyst or hormonal milieu of the uterus 

making the uterine environment hostile for implantation or fetal development. On the basis of this 
inherent virtue, the estrogenic and antiestrogenic nature of many contraceptive agents has been assessed. 

Cassia fistula Linn (Hindi-Amaltas; English-Golden Shower or Indian Laburnum), a medium-sized tree 

belonging to the Family–Caesalpiniaceae, is widely cultivated throughout India as an ornamental plant 
and is used for its medicinal properties. Different parts of this plant have been used extensively in the 

folklore medicine for the treatment of a variety of diseases (Chopra et al., 1992 and Barthakur et al., 

1995). Pharmacologically, the plant has been investigated for its anti-diabetic (Esposito et al.,1991; 

Einstein et al., 2013) hypocholesterolaemic (El-Saadany et al.,1991), antifertility (Yadav and Jain, 1999) 
antitumour (Gupta et al., 2000) hepatoprotective (Bhakta et al., 2001 and Das et al.,2008) antioxidant 

(Luximon-Ramma et al., 2002) laxative (Akanmu et al., 2004) anti-inflammatory (Raju et al., 2005) 

antibacterial and antifungal activity (Duraipandivan and Ignacimuthu (2007) anthelminthic (Moshahid et 
al.,2010) antimicrobial (Aneja et al.,2011) antifeedant and larvicidal (Duraipandiyan et al.,2011) activity. 

The plant is rich in phenolic antioxidants such as anthraquinones, flavonoids and flavan-3-ol derivatives 

(Bahorun et al., 2005). 

In our earlier communication (Yadav and Jain, 2009),
 
it has been reported that post-coital administration 

of petroleum ether extract of Cassia fistula  seeds possess significant antifertility activity as it interfered 
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with steroidal conditioning of the uterus and renders it hostile to ovum implantation. In the view of its 

remarkable antiimplantation activity and in order to gain insight into its possible mechanism of action, the 
present study attempts to analyze the hormonal profile of petroleum ether extract of C. fistula seeds in 

immature bilaterally ovariectomized female rats which may play an important role in implantation and 

fetal development and this may be an important step in studying the contraceptive nature of the extract.  

 

MATERIALS AND METHODS  

Plant Material and Extraction  

Cassia fistula “Amaltas” pods were collected during the season and were thoroughly dried in the shade. 
The plant was authenticated at the Department of Botany, University of Rajasthan, Jaipur (India). The 

seeds separated from the shade dried pods were ground to coarse powder. The powdered seeds (1000g) 

were subjected to Soxhlet extraction with petroleum ether (B.P. 60
0
-80

0
C). The crude extract (12%) so 

obtained was concentrated under reduced pressure and low temperature. The residue thus, obtained was 

then utilized for evaluating the estrogenic/antiestrogenic activity by suspending in appropriate volume of 

olive oil.  

Experimental Animal  
Colony bred bilaterally ovariectomized immature female rats (21-24 days old) were used as an 

experimental animal model for bioassay studies.  All the animals were housed in standard laboratory 

conditions (temperature 22
 ±3

o
C and 14hr light/10hr dark cycle) with free access of food (Lipton India 

Ltd) and tap water ad libitum. All the experimental procedures were performed according to the 
guidelines for the care and use of experimental animals and approved by the Institutional Ethical 

Committee for Animals Care and Use, University of Rajasthan, Jaipur (India). 

Hormonal Profile (Estrogenic/Antiestrogenic Activity) 
Crude petroleum ether extract of the test substance was subjected to standard bioassay procedures for 

assessment of estrogenic or antiestrogenic activity in terms of the rat uterotrophic assay (Dorfman and 

Kincl, 1966, WHO protocol). Estrogenic or antiestrogenic activity of the extract was assessed by uterine 
wet weight, vaginal cornification and premature vaginal opening in sexually immature bilaterally 

ovariectomized female rats. Colony-bred immature female albino rats (21-24 days old) were bilaterally 

ovariectomized by dorsolateral approach, under light ether anaesthesia and semisterile conditions. After a 

rest period of seven days, these were randomly divided into four groups of five animals each and treated 
as follows: 

Group I:  Control group, receiving olive oil only (0.2ml/rat/day), orally. 

Group II: Estradiol valerate (EDV, 0.1 mg/kg b.wt./day), intramuscularly (i.m.). 

Group III: Extract alone (100 mg/kg b.wt./day), orally. 

Group IV: Extract (100 mg/kg b.wt./day, orally) + EDV (0.1 mg/kg b.wt./day, i.m.), conjointly. 

All these rats received treatment twice daily for 3 consecutive days. These treated rats were sacrificed 24 

hours after the last dose administration. Their body weights were recorded. Uteri were carefully dissected 

out, freed from adherent tissues, blotted on filter paper and were weighed quickly to nearest milligrams on 
digital pan-balance. Condition of vaginal opening was also recorded. A part of the uterine horn of rats 

from each group was fixed in Bouin‟s fixative for histological/histometrical evaluations and the 

remaining halves of the uterine horns were frozen for tissue biochemical analysis. 

Histometric Analysis (Uterine Luminal Epithelial Cell Height)  

Haematoxylin-eosin stained slides were observed microscopically for changes in tissues and cellular 

organization, luminal epithelial cell height. One hundred luminal epithelial cells from 25 sections were 

measured randomly with an ocular micrometer at x400. Two diagonal and one medial length were 
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measured, averaged and expressed as mean epithelial cell height and were then calibrated with a stage 

micrometer. 

Statistical Analysis  
All the values are expressed as the mean ± SEM and significance was analyzed statistically by Students„t‟ 
test and p< 0.05 was considered as statistically  significant. 

 

RESULTS AND DISCUSSION  

Hormonal Profile (Uterine Weight and Vaginal Opening) 

Table 1 shows the results of uterine bioassay test carried out in bilaterally ovariectomized immature 

female rats. Oral administration of the extract (100mg/kg b.wt./twice daily) to ovariectomized immature 

female rats produced a slightly significant (p<0.05) increase in the uterine wet weight. However, the 
extract did not induce premature opening of the vagina, thus, suggesting a mild estrogenic activity of the 

extract. But, when the extract was administered conjointly with estradiol valerate (EDV, 0.1mg/kg 

b.wt./twice daily)), it significantly (p<0.001) prevented the estrogen-induced uterotrophic effect, thus, 
reflecting antiestrogenic nature of the extract in the presence of a strong estrogen. 

 

Table 1: Showing changes in the wet uterine weight, vaginal opening and luminal epithelial cell 

height of bilaterally ovariectomized immature female rats after treatment with estradiol valerate 

and / or petroleum ether extract of cassia fistula seeds 

Group Treatment group Dose Uterine weight 

(mg/100 gm b. 

wt.) 

vaginal 

opening 

Luminal epithelial 

cell height (µm) 

1 Control 

 

0.2ml olive oil 38.36 ± 1.63 closed 10.45 ±  0.32 

2 Estradiol valerate  

 

0.1mg/kg b.wt. 529.36 ± 23.91aaa open 42.50 ±  0.29aaa 

3 Pet. ether extract  

 

100mg/kg b.wt. 45.50 ±  1.41* closed 16.72 ±  0.37*** 

4 Pet. ether extract  

 +Estradiol 

valerate  

100mg/kg b.wt. 

+ 0.1mg/kg 

b.wt. 

308.50 ± 13.99### open 35.64 ±  0.24### 

(Tabular values represent the mean ± SEM of 5 animals)  

1. a Estradiol treated rats (group 2) were compared with controls of group 1.  

 aaa p<0.001 (Highly significant)  

2. * Extract treated groups were compared with controls of group 1. 
 *p<0.05 (slightly significant)        *** p<0.001 (Highly significant)  

3. #  (Extract + Estradiol valerate both ) treated groups were compared with controls of group 2  

 ### p< 0.001 (Highly significant)  
Following surgery, in the ovariectomized controls which lack estrogens, the uterine weight was reduced. 

Treatment of estradiol valerate (EDV) to these ovariectomized immature female rats induced a significant 

increase in uterine weight and accelerated premature vaginal opening in all these animals confirming well 
known sensitive bioassays of estrogenicity (Jordan et al., 1985; Clark and Markaverich, 1988). Estradiol 

valerate treatment to ovariectomized rat produced significant hypertrophy and hyperaemia of the uterine 

tissue and accumulation of uterine luminal fluid which may cause increase in uterine weight. 

Furthermore, the gain in uterine weight may be due to biosynthesis of RNA and protein actively (Turner 
and Bagnara, 1976).  
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The results obtained during this study were in accordance with several earlier reports describing 

estrogenic and/or antiestrogenic properties of a number of anticonceptive plant preparations in uterine 
bioassay test (Sharma et al., 1976; Chandhoke and Gupta, 1978; Jacob et al., 1986 and 1988; Dhar et al., 

1992; Sisodia and Prakash, 1994 and Sarita and Bhagya, 2012).  

Thus, the hormonal profile (estrogenic / antiestrogenic) of the test plant substance, like other such agents 
support the conjecture that estrogenic / antiestrogenic substances act as pregnancy interceptory agents.  

Uterine Histoarchitecture (Uterine Luminal Epithelial Cell Height)  
The mammalian uterus appears to be an ideal organ for measuring estrogenicity of a substance as after 

estrogen administration; the atrophic uterus of the ovariectomized rat is rapidly converted into a growing 
structure (Muller et al., 1958). 

The extract when administered alone to ovariectomized rats induced a mild stimulation of all the uterine 

constituent elements and a highly significant (p<0.001) increase in uterine luminal epithelial cell height 
when compared with ovariectomized controls (Group I) only, thus, showing the estrogenic nature. But 

when the extract was administered along with a strong estrogen (ie. EDV), it showed antagonism of EDV-

induced hypertrophy of the uterine constituent elements and a highly significant (p<0.001) decline in 

uterine luminal epithelial cell height in comparison to EDV alone treated rats (Group II). 
In the present investigation, uterus of ovariectomized control rats showed an infantile appearance. The 

myometrium and endometrium layers were reduced in thickness. The lumen was slit - like and lined with 

small atrophic cuboidal cells. The stroma appeared dense and compact having few, small, inactive uterine 
glands (Figure1). Thus, confirmed well known estrogen deprivation effect (Sud and Setty, 1974). 

However, estradiol valerate (EDV) hormone replacement therapy to the ovariectomized immature rats 

induced significant hypertrophy and hyperplasia of endometrial tissue. The uterine lumen was enlarged 
and lined with tall columnar epithelial cells. The stroma was edematous and loose and exhibit well 

developed uterine glands (Figure 2). These results were in accordance with the well known effect of 

estrogens on the uterus of ovariectomized animals (Ljungkvist, 1971 and Weitlauf, 1988). 

Oral administration of petroleum ether extract of Cassia fistula seeds alone to ovariectomized rats 
resulted in mild stimulation of all uterine constituent elements ( ie. few endometrial glands in compact 

stroma, Figure 3), whereas, conjoint treatment with EDV showed impairment of EDV induced uterine 

stimulation. The luminal epithelial cell height was reduced significantly. The stroma was comparatively 
less edematous with less active endometrial glands (Figure 4). Thus, histological picture also confirmed 

antiestrogenic activity of the extract. Thus, administration of petroleum ether extract of Cassia fistula 

seeds alone to ovariectomized rats, in general, resulted in slight increase in the size of uterine lumen, 

number of uterine glands and the luminal epithelial cell height. Whereas administration of the extract 
conjointly with EDV to ovariectomized rats produced a reduction in the size of uterine lumen, number of 

uterine glands and the luminal epithelial cell height, thus, suggesting antiestrogenic nature of the extract. 

This indicates that the extract and EDV are antagonistic in their action, as their combination decreased all 
the parameters of the uterus more than their individual administration.  

There are many reports which highlight similar antiestrogenic effect on uterine histology of 

ovariectomized female rats after administration of various plant extracts (Pakrashi and Chakraborty, 
1978; Chandhoke and Gupta, 1978 and Shukla et al., 1988).   

Thus, beside uterine wet weight bioassy, uterine histoarchitecture of ovariectomized immature rats 

receiving extracts alone or in combination with estradiol valerate also supported estrogenic and / or 

antiestrogenic property of the extract.  
This antiestrogenic nature of the extract may be responsible for the pregnancy interceptory effect of the 

test plant (Yadav and Jain, 2009).  Thus, like other relatively weak estrogenic substances it behaved as an 

antiestrogen in the presence of relatively more potent estrogen by possibly affecting the uterine estrogen 
receptor binding. A number of plants possessing antiestrogenic activity have also been reported to 

interrupt pregnancy (Dao et al., 1996; Badami et al., 2003; Sharma and Bhinda, 2005 and Ravichandran 
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et al., 2007). Antiestrogens with weak estrogenic activity administered early in pregnancy may interfere 

with implantation by altering the normal pattern of hormonal conditioning of uterus required for 
conception (Psychoyos and Prepas, 1987).  

 

 
Figure 1: T.S. of uterus of bilaterally 

ovariectomized control rats showing infantile 

appearance with reduced luminal epithelial cell 

height, compact stroma and atrophic 

endometrium. 
 

 
Figure 2: T.S. of uterus of bilaterally 

ovariectomized rats treated with EDV alone, 

illustrating the hypertrophy of the endometrial 

epithelium, uterine lumen lined with tall 

columnar epithelial cells and few enlarged 

uterine glands lined with columnar cells in the 

loose edematous stroma. 
 

 
Figure 3: T.S. of uterus of bilaterally 

ovariectomized rats treated with petroleum 

ether extract of cassia fistula seeds illustrating 

the mild stimulation of all the constituent 

elements, increased thickness of luminal 

epithelium and presence of few small 

endometrial glands. 
 

 
Figure 4: T.S. of uterus of bilaterally 

ovariectomized rats treated with petroleum 

ether extract of cassia fistula seeds along with 

EDV, displaying antagonism of EDV induced 

hypertrophy of the uterine constituents, lumen 

lined with less tall columnar epithelial cells, 

regressing endometrial glands and atrophic 

endometrium. 
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On the basis of the above observations it may be concluded that petroleum ether extract of Cassia fistula 

seeds owing to its antiestrogenic nature alters the biochemical milieu of the reproductive tract especially 
uterine environment (Rao et al., 2005) which lead to change the normal status of reproduction in female 

reproductive tract of rat and thus produce significant antifertility effect.  

The antiestrogenic efficacy of the extract in presence of a strong estrogen produced inhibitory effect 
which merely supports the contention that petroleum ether extract of Cassia fistula seeds offer itself as a 

very promising substance for further research in pregnancy interception.  
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