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ABSTRACT: 

The effect of petroleum ether (60-80 C), ethanol and aqueous extracts of Datura stramonium Linn. leaves 
on the estrous cycle were studied and identify the estrogenic activity of active ethanol extract in female albino rats. 
After the oral acute toxicity study, plant extracts were administered at two dose levels: 200 and 400 mg/kg, 
respectively. Ethanol extract at a dose of 200 mg/kg has increased the duration of the estrous cycle by directly 
increasing the diestrous phase, while the 400 mg/kg dose has significantly (P < 0.01) reduced the proestrous phase 
and on the other hand increased the duration of the diestrous phase. Histological studies of the uterus were carried 
out to confirm their estrogenic activity of treatment. The ethanol extract showed significant estrogenic and 
antiestrogenic activity. All findings suggest that the antifertility activity of extract could be possibly through the 
changes in the prolonged estrous cycle and antiestrogenic activity. Hence the extract possesses antifertility activity 
without adverse toxicity in female rats. 
Keywords: Antifertility, antiovulatory activity, estrous cycle, estrogenic, antiestrogenic, Datura stramonium Linn.  
 
INTRODUCTION            

Rapid population growth has caused serious problem in economic growth and human development in the 
developing countries1. Accordingly, population control is of immense importance for individual and national 
welfare. The search for an oral contraceptive agent to control human fertility is as old as recorded history. Even 
though an extensive variety of synthetic contraceptive agents are available, these cannot be used constantly due to 
their side effects2. Due to these side effects, an approach was pursued to identify new antifertility agents from 
natural sources. Numerous indigenous drugs have been described in folkloric. Many plant preparations are reported 
to have antifertility regulation properties and only a few have been tested for such effects. However, so far no single 
plant is available which can be developed into a potent antifertility agent3.  

Datura stramonium Linn. (Solanaceae), commonly known as jimsonweed4 is  a  native  of  Asia  and it  was  
exported to Europe. In India, it has been successfully grown in Indian states of Kashmir, H.P. and U.P. 
Traditionally, it is used in asthmatic condition5, in inflammation, in ulcer, in kidney infection, to prevent 
contraception6.The active constituents reported in plant are tropane alkaloids, including atopine, hyoscamine and 
scopolamine. The leaves contain the flavanoids, chrysin, liqiritigenin, naringenin, kaempferol, quercetin and the 
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withanoloids. The seeds contain fluorescent compound, flurodaturatine and homo-flurodaturtine, atropine (1.69-
2.71) scopolamine (0.36-0.69). Careful consideration of the toxicity of the plant is requiring before its use. It is toxic 
at more than small dose7. 

In the ethanobotanical claim, Datura stramonium Linn. leaves, fruit and root are used to control child birth 
or for fertility regulation in India8. According to reference available in Yogarantnakara and Rasaratnasamuccaya, the 
root of plant collected on the 14th day of black fortnight and inserted in to uterus to prevent conception9.  Leaves 
Literature reviews indicated that antifertility activity of leaves of Datura stramonium Linn. has not been 
scientifically evaluated so for. In view of this, the present study was aimed at evaluating the antifertility activity 
leaves of Datura stramonium Linn in female albino rats. 
MATERIALS AND METHODS 
Plant 

Leaves of D. stramonium were collected from the medicinal garden, B. R. Nahata College of Pharmacy, 
Mandsaur in the month of July- August and positively identify by Dr. S. N. Mishra, Botanist, and K.N.K College of 
Horticulture, Mandsaur, and Madhya Pradesh (MP). A voucher specimen (BRNCP/D/003/2010) was deposited in 
the herbarium of the department of Pharmacognosy, BRNCOP and Mandsaur for future reference. The material was 
dried under shade, powdered mechanically and stored in air tight container. 
 Preparation of extracts 

The shade dried leaves were coarsely powdered. The powdered material was extracted using petroleum 
ether (60-70 C), for 72 h and successively extracted with ethanol and water for 72 h each in a Soxhlet apparatus. 
The extracts were evaporated under reduced pressure to solid masses and the percentage yield of extracts was found 
to be 3.7%, 7.5% and 5.6% w/w, respectively. 
Preliminary Phytochemical screening  
In order to determine the presence of various phytoconstituents, a preliminary phytochemical study (colour reaction) 
with extracts was carried out by using the standard procedure10. 
 
Experimental animals 

Female albino rats six in each group (Wister strain weighing 150-200 g) were used for antiovulatory 
activity and immature female rats of 21-23 days old, were used for estrogenic activity. The animals were housed in 
standard environmental condition of temperature (21  2 C), humidity (55  10%) and a 12-h light dark cycle. The 
rats were acclimatized to laboratory hygienic conditions for 10 days before stating the experiment. Animal study 
was performed in the Division of Pharmacology, BR Nahata College of Pharmacy. All the experimental protocols 
were approved by Institutional Animal Ethics Committee for the purpose of control and supervision of experiment 
on animal (CPCSEA) guidelines (918/ac/05/CPCSEA/53). 
Acute Toxicity studies  

 Petroleum ether, alcoholic and aqueous extracts of leaves of D. stramonium studied for acute oral toxicity 
according to the guidelines set by Organization for Economic Co-operation and development (OECD) guideline 
number 420.  Female Wistar rats (150–180 g) were used for this study. After the sighting study, a starting dose of 
2,000 mg/kg (p.o.) of the test samples were given to various extract groups containing five animals in each groups. 
The treated animals were observed for 14 days for mortality and general behaviour.   
Antifertility activity 
Antiovulatory activity 

Experiments were carried out in female Wistar rats weighing (150-180 g). The vaginal smear of each rat 
was examined daily between 9-10 A.M for 15 days to select the animals showing regular cycles (4-5 days). The 
selected rats were divided into 7 groups of six animals each. The extracts were administered orally for five days to 
cover one regular estrous cycle. Group I received vehicle (1% Tween 80) and served as control. Group II- VII 
received pet. Ether, ethanol and aqueous leaves extracts of D. stramonium at 200 and 400 mg/kg body weight. 
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Vaginal  smear  from  each  animal  was  observed  every  morning  between  9-10  A.M  for  five  days  of  treatment  and  
subsequently for 15 days11.  
 
Estrogenic and antiestrogenic activity 
  The extract with antiovulatory activity was further evaluated for estrogenic activity and antiestrogenic 
activity12. Immature female Wistar strain rats, 30-35 day old, weighing between 35 and 45 g, were divided in to 6 
groups of six rats each.  The first group served as control and received the vehicle only (1% Twine 80,). The second 
group received ethinyl estradiol (standard) in distil water at a dose of 0.02 mg/kg body weight. The third and fourth 
group received the most active ethanolic extract of D. stramonium leaves at two dose level 200 and 400 mg/kg body 
weight, respectively. The groups fifth and sixth received ethinyl estradiol in addition to a test dose of the ethanolic 
extract of leaves at the same dose. All the above treatment was given for three days (p.o.).  
Histopathology 

On the fourth day, the rats were sacrificed by decapitation, the uteri dissected out and surrounding tissues 
removed and washed with normal saline. The uteri were blotted on filter paper and weight quickly on a sensitive 
balance and fixed in Bouin’s solution for 24 h. The paraffin-embedded tissues were cut at 5 mm thickness and 
stained with hematoxylin-eosin solution. The sections were examined microscopically for histological observation13. 
The ethanol extract exhibited estrogenic activity as shown by the sinifict increases I uterine weight diameter of 
endometrial epithelim and vagnal epithelial cornification. 
 
Statiscal analysis 

Statistical analysis was carried out by one-way (ANOVA) followed by Dunnett-test. Results were 
expressed as mean ± SEM from six rats in each group. P values p<0.001 were considered significant. 
RESULTS 
Preliminary Phytochemical investigation 
The phytochemical screening of different extracts revealed the presence of various constituents as shown in Table 1.  
Acute toxicity studies 
No mortality and changes in the behaviour was observed in the treatment groups up to 2000 mg/kg body weight and 
from the results 400 mg/kg dose was chosen as maximum dose for further experimentation  
Effect of extracts of D. stamonium leaves on the estrous cycle of rats  

The present study revealed that the ethanol extract of D. stamonium leaves showed an antifetility effect. 
Treatment of rats with ethanol extract for five days prolonged the estrous cycle significantly (P<0.05, P<0.01) as 
indicated in Table 2. It is observed that in the control group of animals treated with 1% Tween 80 which was used as 
a vehicle in the present experiment all the six animals manifested normal cyclical oestrus phase throughout the study 
period. The estrous cycle in rats with ethanolic extract at dose level of (200 mg/kg), normal cyclical oestrus phase 
was absent in all the six animals after 4.5 days on an average. With higher doses in 2nd group (400 mg/kg) estrous 
phase disappeared more quickly i. e within 3 days on an average. This estrous suppressing effect of ethanol extract 
lasted for some period of drug treatment and even after discontinuation of the drug. In the group treated with 200 
mg/kg ethanol extract, estrous suppressing effect lasts for about 10 to 14 days and in the 2nd group treated with 400 
mg/kg ethanol extract suppress estrous phase for about 15 to 22 days. From the above observation it is seen that 
ethanol extract of D. stamonium leaves  caused  suppression  of  the  estrous  phase  in  female  albino  rats  in  a  dose  
dependent, reversible manner. Since estrous phase in animal is a manifestation of ovulation, it may be presumed that 
suppression of estrous phase in albino rats is due to suppression of ovulation, suggesting an antiovulatory effect of 
the drug in the experimental group of animals. Different phases of estrous cycle are shown in Figure 1. 
 Estrogenic activity and antiestrogenic activity 

The effect of estrogenic effect of ethanol extract is shown in Table 3.Oral administration of ethanol extract 
at 200 and 400 mg/kg body weight caused a significant increases in uterine weight in immature rats (Vs control p< 
0.001) and  (††P<0.01 Vs Ethinyl estradiol). The thickness of endometrium was significantly increased when 
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compared to the control rats (Figure 2, 3 & 4). The uteri of these rats were inflated and full of fluid resembling the 
proestrous/estrous uterus. The epithelium of the endometrium consisted of spindle shaped cells with basal nuclei. 
The stroma consisted of loose and edematous fibroblast-type cells with edema. The control rats shows closed vagina 
whereas the treated rats showed an open vagina. Examination of the vaginal smears of the treated rats revealed 
predominantly cornified and nucleated epithelium cells. The administration of ethanol extract aggraved a significant 
increases in the uterine weight, signifying the estrogenic activity. However, when treated with ethinyl estradiol, it 
lowers the effect of estrogenic activity produced by ethinyl estradiol (Figure 3) comparatively the ethanol extract 
was found to be more active. 
Histopathology 

Histological examination of the uteri were carried out in the ethanol extract of D. stamonium leaves treated 
groups of animals with an idea to substantiate the experimental findings. .  Ethanol extract of Datura stramonium 
leaves exhibited estrogenic activity by significant increases in uterine weight, diameter of uterus and thickness of the 
endometrial epithelium, when compared to the control. Estrogen stimulates the content of these in uterus thereby 
changing the uterine milieu and creating contraceptive condition. The leaves extract acted as estrogen when given 
alone but when given with ethinyl estradiol it exhibited slight antiestrogenic activity.  
 
 
Table 1. Preliminary phytochemical Screening of various extracts of D. stamonium 
Plant extracts Constituents 

Ds .L -P Fats, steroids 
Ds .L E Carbohydrates, alkaloids, Tannins, glycosides,  Phenolics, saponin 
Ds .L -W Carbohydrates, alkaloids,  proteins, saponin, tannins 

Ds .L -D. stramonium Leaves,  
P- Petroleum ether (60-80ºC), E- Ethanol, W- Aqueous 
 
Table. 2. Effect of treatment of various extracts of D.  stramonium (Linn.), on estrous cycle for 5 days in rats. 
Values are expressed in mean ± SEM, n= 6 

 
Ds .L -D. stramonium Leaves,  
Each value represents the mean ± S.E.M. (n=6); * P < 0.05. ** P < 0.01 vs control (Dunnett test) 
 
 
 
 
 
 

Treatment 
 
 

Dose 
mg/kg Duration of   

cycle  (Days) 

Duration of different phases of estrous cycle   (days) 
Proestrous 

(days) 
Estrous 
(days) 

Metestrous 
(days) 

Diestrous 
(days) 

Control --- 4.35 ± 0.02 0.84 ± 0.17 0.83 ± 0.17 0.83 ± 0.31 1.83 ± 0.40 
Ds .L -P 200 3.45 ± 0.32 0.66 ± 0.28 0.65 ± 0.26 1.12 ± 0.31   1.43 ± 0.11 

400 4.45 ± 0.51 1.06 ± 0.42 0.78± 0.40 0.67± 0.20   1.56 ± 0.70 

Ds .L- E 
200 4.69 ± 03.6 0. 51 ± 0.49 0.67 ± 0.28 0.93 ± 0.32   2.51 ± 0.30* 
400 5.61 ± 0.39** 0.24 ± 0.32 0.81 ± 0.54 0.64 ± 0.33    4.10 ± 0.49 

Ds .L -W 
200 4.12 ± 0.28 0.32 ± 0.12* 1.12 ± 0.32 1.02 ± 0.33   1.42 ± 0.21** 
400 4.47±0.39 0.49 ± 0.22 0.64 ± 0.11 0.92 ± 0.51    2.2 ± 0.64 
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Table No. 3 Estrogenic and antiestrogenic activity of acetone and ethanol extracts of Datura stramonium Linn. 
Values are expressed in mean ± SEM, n= 6 

 
Groups Dose (mg/kg)            Uterine weight 

      (mg/100 g body weight) 
Control (Tween-80, 1%) 47.50 ± 1.25 

Ethinylestradiol 0.02 145 ± 3.787*** 
Ds. L-E 200 68.43± 0.78* 
Ds. L-E 400 74.65 ±3.45** 

Ethinylestradiol+Ds. L-E 0.02+200 116 ± 2.34**† 
Ethinylestradiol+Ds. L-E 0.02+400 121 ± 1.12**† 

         Ds .L -D. stramonium Leaves  
 P- Petroleum ether (60-80ºC), E- Ethanol, W- Aqueous. 
 Each value represents the mean ± S.E.M. (n=6); *P < 0.05, **P < 0.01, ***P < 0.001 Vs Control.  
†P < 0.05, ††P < 0.01 Vs Ethinyl estradiol (Dunnett’s test)  

 

 
 Figure 1. Vaginal smear of the rats on four-day 

estrous cycle. CXR III camera × 400. Control: 1st 
day (A), 2nd day (B), 3rd day (C), 4th day (D) 

 

 
 

Figure 2: Photograph of transverse section of control 
group showing surface epithelium with no secretary 
activity (Control group) 

 
 
 

 

 

Figure 3: Photograph of transverse section of uterus 
of ethanol extract 400 mg/kg  p.o. treated rats  with 
increase in height of luminal epithelium with 
stimulated uter 
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Figure 4: Photograph of transverse section of uterus 
of ethinyl estradiol (0.2 mg/kg p.o.) treated rats 
showing proliferating stage. 
 
 

DISCUSSION 
In the present study, leaves of D. stramonium were tested for its antiovulatory and estrogenic activity 

properties. Ovulation in rat is known to be correlated with the appearance of oestrus phase, manifested by the 
presence  of  almost  100%  cornified  cells  in  the  vaginal  smear  in  every  four  to  five  days.  Ethanol  extract,  in  the  
present study was observed to cause persistent absence of cornified epithelium in the vaginal mucosa in the entire 
animal in a dose dependent reversible manner, suggesting a ovulation suppression effect. The duration of the estrous 
cycle in rats is normally 4–5 days. Three cell types are found in the vaginal smear during a normal rat estrous cycle. 
The presence and absence of these cell types, and the relative proportion of each cell type, determine the stages of 
the estrous cycle. The ethanolic extract of D. stamonium exhibited significant antifertility activity (Fig.1) of the three 
extracts tested for the antiovulatory activity, ethanol extract produced a temporary and reversible modification on 
the estrous cycle. The prolongation in the diestrous phase explains the remote possibility of the rats getting pregnant. 
The reversible nature of the antifertility activity of the extract is explained through the observation that there was no 
significant change in the diestrous and the estrous cycle after withdrawing the extract from those of the control. As a 
result, the extracts provoked inhibition of the ovulation with consequent reduction of the cyclicity. Estrous cycle and 
the shift in different stages are mainly governed by the synthesis of ovarian estrogen, which, in turn, is controlled by 
the secretion of pituitary gonadotropins and hypothalamic-releasing factor.  Ethanol extract of Datura stramonium 
leaves exhibited estrogenic activity by significant increases in uterine weight, diameter of uterus and thickness of the 
endometrial epithelium, when compared to the control. Estrogen stimulates the content of these in uterus thereby 
changing the uterine milieu and creating contraceptive condition. The leaves extract acted as estrogen when given 
alone but when given with ethinyl estradiol it exhibited slight antiestrogenic activity. This shows that the extract 
acted as competitive antagonist to the much more potent ethinyl estradiol14.It is well known fact that estrogenic 
substances inhibit pregnancy by suppressing the level of both follicular stimulating hormone (FSH) and luteinizing 
hormone (LH), which in turn prevent the implantation. Estrogen and progesterone are the hormones responsible for 
histology and functional modifications of female genital tract15. Preliminary phytochemical studies indicated the 
presence of Carbohydrates, alkaloids, Tannins, glycosides, flavonoid, saponin. According to the literatures, 
flavonoids and saponins are known to exhibit antifertility activity2,11,14. The ethanol extract displayed significant 
activity when compared with controls, indicating that flavonoids could be responsible for the activity.  
CONCLUSION 

The results of the present study indicate that the ethanol extract of D. stramonium Linn. leaves have 
significant antifertility activity. The antifertility effect of ethanol extract of D. stramonium Linn leaves appears to be 
possibly due to its antioestrogenic effect, either by blocking the estrogen receptors or by diminished estrogen 
synthesis. The ethanol extract of leaves of this plant could be used to  induce abortion and can further be developed 
into a contraceptive.  
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