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Talinum paniculatum (Jacq.) Gaertn (T. paniculatum) root and leaf methanolic extracts exhibited 
significant estrogenic activity in female Wistar rats. Both extracts (100 and 1,000 mg.kg

-1
 B.W) produced 

anti-immplantation activity and early abortifacient activity in a dose dependent manner (P<0.001). The 
phytochemical screening of the plant extracts showed presence of various phytosterols: campesterol, 
β-sitosterol, stigmasterol, stigmastan-3-ol, stigmast-22-en-3-ol and stigmastanol. The results suggested 
that T. paniculatum root and leaf extracts possess estrogenic activity and anti-fertility effect. This may 
be mainly due to the presence of phytosterols. 
 
Key words: Talinum paniculatum (Jacq.) Gaertn, estrogenic activity, anti-immplantation activity, early 
abortifacient activity, anti-fertility. 

 
 
INTRODUCTION 
 
Fertility control is a critical issue for women worldwide. 
About 1% of pregnant women lose their lives due to the 
unintended pregnant or obtain an abortion in order to 
avoid having unwanted child (Glasier et al., 2006). 
Generally, the serious adverse effects such as 
depression, gastrointestinal disturbance, massive painful 
uterine contraction, systemic illness, permanent infertility 
or death are frequently reported in women who utilized 
synthetic drugs or steroid contraceptions (O’Connell et 
al., 2007; Sanchez-Criado et al., 1997). Although herbal 
contraceptives could never reach the level of classical 
contraceptive pills, they are commonly cheaper and may 
be used with minimum undesirable side effects. Hence, 
there is a need for suitable medicinal plants with anti-
immplantation and abortifacient activity that could be both 
safe and effective to use to control pregnancy.  

Talinum paniculatum (Jacq.) Gaertn (T. paniculatum) or 
Som Java is recognized as having various medicinal 
properties (Jung et al., 2006). T. paniculatum is a wild 

deciduous perennial herb with well-developed root 
system. The medicinal-prepared Talinum spp. has long 
been used in folk medicine; particularly, in the treatment 
of type-2 diabetes, inflammatory skin problems, 
gastrointestinal disturbance, general weakness and 
reproductive disorders (Shimoda et al., 2001; Pak et al., 
2005), for aphrodisiac effect and to increase vitality 
(Manuhara et al., 2012). The root has active constituents 
such as steroidal saponins and tannins. However, only 
tannins can be detected in the leaf (Yulia et al., 2005). 
Additionally, Filho et al. (2010) reported that campesterol, 
β-sitosterol, stigmasterol could be extracted from the leaf 
of T. paniculatum. In general, these compounds are 
known as phytosterols, and they possess both estrogenic 
and anti-estrogenic effects due to their estrogen-like 
structure. Despite these traditional medicinal properties, 
no scientific data are available regarding anti-fertility 
effect of the plant T. paniculatum. Therefore, this study 
was designed for evaluating the anti-fertility activity of
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Table 1. Treatment regiment for estrogenic activity evaluation. 
 

Group Treatment and dosage Route 

1. OVX control Vehicle control (1 mL/rat) Orally 

2. OVX Root extract (100 mg.kg
-1

 BW) Orally 

3. OVX Root extract (1,000 mg.kg
-1

 BW) Orally 

4. OVX Leaf extract (100 mg.kg
-1

 BW) Orally 

5. OVX Leaf extract (1,000 mg.kg
-1

 BW) Orally 

 
 
 
T. paniculatum root and leaf.extracts in female Wistar 
rats. 
 
 
MATERIAL AND METHODS 

 
Animals 

 
Bilaterally ovariectomized (OVX) immature rats weighing between 
120-150 g and of 6-week-age were used for estrogenic activity 
testing. Adult male and female Wistar rats weighing between 200-
250 g and of 10-week-age were used for anti-fertility activity 
evaluation. The rats were individually housed in 24 x 15 x 15 cm 
cages under a 12:12-hr light-dark illumination cycles, at a constant 
temperature of 25 + 0.5°C and 45-50% humidity. All rats were fed 
with the standard laboratory food containing 0.8% calcium (CP. Co. 
Ltd, Thailand). Water was provided ad libitum. All procedures 
involving animals were performed in accordance with the guidelines 
of the Committee on Care and Use of Laboratory Animal Resource, 
National Research Council of Thailand. The experiments performed 
on rats were conducted under strict compliance according to the 
advice of the Institutional Animal Care and Use Committee, 
Suranaree University of Technology, Nakhon Ratchasima, 
Thailand. 
 

 
Plant materials 
 
The plant, T. paniculatum, was collected from northeastern area of 
Thailand during November 2010. A voucher specimen 
(BKF174387) was deposited and identified by Botanist at the Royal 
Forest Department of Thailand, Bangkok, Thailand. T. paniculatum 
was cleaned, dried in a constant temperature (50°C), and powdered 
by grinding machine. The powder of root or leaf (10 g) was 
extracted separately using methanol (500 mL) in a Soxhlet 
apparatus for 12 h. The extracts were concentrated in a rotary 
evaporator, dried by freeze dryer and finally stored at -20°C until 
use. The yields of the root and leaf extracts were 6.67 and 9.62%, 
respectively.  
 
 
Phytochemical screening 

 
Phytochemical screenings of the crude extracts were performed 
using GC-MS (A Agilent Technologies 7890A gas chromatograph, 
coupled with an Agilent Technologies 5975C (EI) mass spectro-
meter). The separation was performed on an HP-5MS column; 30 
m x 0.25 mm ID x 0.25 mm film thickness. The temperature of the 
column was programmed from 50 to 300°C at 10°C /min. The 
injector temperature and the detector temperature were 250°C. 
Helium was used as the carrier gas with a constant flow rate of 1.0 

µL/min. All separated compounds were identified from the recorded 
mass spectra by comparing the mass spectra from the NIST and 
Wiley libraries. 

Estrogenic activity evaluation 

 
Female immature Wistar rats were anesthetized using thiopental 
sodium (25 mg.kg

-1
BW) intraperitoneally, and OVX was carried out 

via paralumbar incision just caudal to the 13
th
 rib. After 14 days of 

endogenous hormonal decline (Tanee et al., 2007). OVX rats were 
divided into 5 groups of 5 rats in each group. First group received 
the vehicle (Tween 80 in sesame oil, 10% v/v) and served as 
control. Group 2-5 were treated with different doses of T. 

paniculatum root and leaf extracts (100 and 1,000 mg.kg
-1

 BW, 
respectively). Treatment regimen for the experiment is shown in 
Table 1. The extracts were given for 5 consecutive days; vaginal 
opening and vaginal smear were observed daily between 9:00-
10:00 am. 

Vaginal smear was performed to examine cellular differentiation 
and to evaluate the presence of leukocytes, nucleated cells, or 
cornified cells. Vaginal smear samples were collected between 

9:00-10:00 am daily by gently inserting the tip of dropper into the 
vagina, flushing normal saline (0.9% NaCl) in and out, and placing 
the fluid onto microscope slides and stained by methylene blue 
dripping (Urasopon et al., 2008). The appearance of cornified cells 
was used as an indicator of estrogenic activity (Cook et al., 1933; 
Parhizkar et al., 2011). The obtained vaginal cells were counted in 
3 randomly chosen areas of the slide, and the percentage of 
cornified cells (%Co) was calculated using the following formula: 
 
Percentage of cornified cell (%Co) = (Cornified cells x 100) / 
(Cornified cells + nucleated cells + leucocytes) 
 
 
Fertility evaluation 

 
The experimental protocols were designed by evaluating the anti-
immplantation activity and abortifacient activity as described 
previously (Mukhram et al., 2012). Briefly, adult female rats of 

proestrous stage were selected and left overnight with fertile male 
(1 female : 1 male). After 24 h of intercoursal period, the rats were 
separated and the spermatic clumps were observed. The rat that 
showed thick clumps of spermatozoa in vaginal smears was 
designated as in 1

st
 day pregnancy.  

Pregnant rats were randomly separated into 5 groups of 5 rats 
each. First group received the vehicle (Tween 80 in sesame oil, 
10% v/v) and served as control. Group 2 through 5 were treated 

with different doses of T. paniculatum root and leaf extracts (100 
and 1,000 mg.kg

-1
 BW, respectively). Treatment regimen for the 

anti-fertility experiment is shown in Table 2. All groups were orally 
administered the vehicle and plant extracts during 1

st
 -7

th
 day of 

pregnancy. On the 8
th
 day, the bilateral laparotomy was carried out 

under surgical stage of anesthesia (pentobarbital sodium 15 mg.kg
-

1
BW) in sterile conditions. The numbers of implantation sites and 

corpora lutea in ovaries were observed in order to evaluate the anti-
immplantation activity. The lateral abdomens were sutured and rats 

were left in cages for recovery. The vehicle and plant extracts were 
further treated for 7 days (9

th
 -14

th 
day of pregnancy). On the 15

th
 

day, pregnant rats were scarified to evaluate the early  abortifacient 
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Table 2. Treatment regiment for the anti-fertility experiment. 
 

Group Treatment and dosage Route 

1. Pregnant control Vehicle control (1 mL/rat) Orally 

2. Pregnant Root extract (100 mg.kg
-1

 BW) Orally 

3. Pregnant Root extract (1,000 mg.kg
-1

 BW) Orally 

4. Pregnant Leaf extract (100 mg.kg
-1

 BW) Orally 

5. Pregnant Leaf extract (1,000 mg.kg
-1

 BW) Orally 
 
 
 

activity. 

The percentages of antiimplantation and early abortifacient acti-
vities were calculated. The summation of antiimplantation and early 
abortifacient activity gives percentage of anti-fertility activity of the 
tested materials. The calculation formulas are shown below: 
 
%Anti-immplantation activity = 100- (No.of implantations / No.of 
coporalutea) x100 
 
% Abortifacient activity = (No.of resorptions / No.of copora lytea) x 
100 
 
%Anti-fertility activity = % Antiimpantation activity + % Abortifacient 
activity 
 
 

Statistical analysis  

 
Statistical analysis of the differences between the group were 
analyzed by one-way analysis of variance (ANOVA) followed by the 
Turkey’s multiple comparison tests. P<0.001 was considered as 
statistically significant. All data are expressed to the mean value + 
SD. 
 
 
RESULTS 
 
GC/MS Analysis 
 
The GC/MS analysis of the root extract showed the 
presence of 5 phytosterols which were β-sitosterol 
(17.37%), stigmasterol (4.23%), stigmastan-3-ol (4.10%), 
stigmast-22-en-3-ol (1.84%) and campesterol (1.56%), 
respectively. 12 known compounds were fatty acids 
(0.50%-11.32%) and 2 unknown compounds were 
detected. The leaf extract showed the presence of 4 
phytosterols which were β-sitosterol (10.60%), stigmas-
tanol (2.76%), stigmasterol (0.85%) and campesterol 
(0.80%). 11 known compounds; phytols (69.32%), α-
tocopherol (0.99%), fatty acids (0.43-3.41%) and 2 
unknown compounds were identified.  
 
 
Estrogenic activity  
 
The effects of T. paniculatum root and leaf extract on 
vaginal epithelial cell differentiation in OVX rats are 
shown in Figure 1. Oral administration of the plant ex-
tracts caused significant increase in the percentage of 
cornfield cells compared with control group (P<0.001). 
When the extracts were given, the opened  vaginas  were  

observed (data not shown).  
 
 

Antiimplantation and early abortifacient activity 
 
Dose dependent response of antiimplantation and early 
abortifacient activity to T. paniculatum extracts on 
pregnant rats is illustrated in Table 3. With an increase in 
the dose of both root and leaf extracts (100 and 1,000 
mg.kg

-1 
BW), the percentage of anti-implantation activity 

was significantly increased as confirmed by decreasing 
the number of implantation site on 8

th
 day of pregnancy 

(P < 0.001). The extracts also produced a significant 
early abortifacient activity which is indicated from the 
implantation scars in the uterine horn on the 15

th
 day of 

pregnancy (Figure 2). 
 
 

Anti-fertility activity 
 
Among the different dosages of the plant extracts, the 
significant dose dependent effect of anti-fertility activity 
was observed (P<0.001). The data showed that dose-
related responses of anti-fertility activity produced by the 
leaf extracts are more effective than the root extracts. 
Compared with control group, the percentage of anti-
fertility activity of the root extracts at the dose of 100 and 
1,000 mg.kg

-1 
BW were found to be 47.11 + 11.95 and 

71.65 + 9.98%, respectively; whereas the percentage of 
anti-fertility activity of the leaf extracts at the dose of 100 
and 1,000 mg.kg

-1 
BW were found to be 81.21 + 15.78 

and 97.29 + 13.95% (Table 3). 
 
 

DISCUSSION 
 
The estrogenic substances are well known for their 
adverse effect on the maintenance of pregnancy by 
affecting the equilibrium of reproductive hormones to 
regulate the hypothalamus-pituitary-gonadal axis 
(Havranex et al., 1973; Iguchi and Sato, 2000). Any 
disturbance in the level of these hormones may cause 
infertility by affecting ovulation, implantation and 
obstructing the uterine milieu (Hughes et al., 1991; 
McGarvey et al., 2001; Abu and Uchenda, 2011). The 
large consumption of estrogenic substances as well as 
phytoesterogens can enhance the luteolytic activity 
(Shibeshi et al., 2006). They also increase  the  sensitivity 
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Table 3 Anti-fertility activity of T. paniculatum root and leaf extracts in female Wistar rats.  
 

Treatment NIS NER 
Anti-implantation 

Activity (%) 

Abortifacient 
Activity (%) 

Anti-fertility 

Activity (%) 

Vehicle control 12.20 + 3.11 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 

Root extract 100 mg.kg
-1

BW 10.40 + 1.52 3.60 + 1.34* 18.97 +4.94 28.15 + 9.57* 47.11 + 11.95* 

Root extract 1,000 mg.kg
-1

BW 8.40 + 0.55 5.20 + 1.30* 27.28 + 5.17 44.38 + 7.28* 71.65 + 9.98* 

Leaf extract 100 mg.kg
-1

BW 6.60 + 0.55* 4.60 + 1.52* 41.44 + 8.47* 39.77 + 9.20* 81.21 + 15.78* 

Leaf extract 1,000 mg.kg
-1

BW 6.00 + 1.87* 5.20 + 0.84* 45.42 + 12.66* 51.57 + 5.09* 97.29 + 13.95* 
 

All values are expressed as mean + SD of 5 rats in each group. NIS= number of implantation sites, NER= number of embryonic resorptions. * 
indicates statistically difference at P<0.001 in comparison to vehicle control group. 

 
 
 

 
 
Figure 1. The chronic differentiation of vaginal epithelial cells of OVX rats treated by various doses of 

T. paniculatum root and leaf extracts. Data expressed as mean + SD of 5 rats in each group. Since 
day 2, all dosages of the plant extracts caused significant increase in the percentage of cornfield cells 
compared with control group (P < 0.001). The measurement on the X axis of the graph represent day 
of the experiment. D0, 1 day before the experimental start; D1, first day of the experiment; D2-5 = day 
2-5 of the experiment. 

 
 
 

 
 

Figure 2. The 15
th
 day of pregnant uteri show embryonic resorption scars (arrow) after the oral administration of T. 

paniculatum root extract (A, 1,000 mg.kg
-1 

BW) and T. paniculatum leaf extract (B, 1,000 mg.kg
-1 

BW) for 15 
consecutive days. 
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of the response of the uterus to prostaglandins, which 
leads to the failure of implantation and increase the 
abortion rate (Woclawek-Potocka et al., 2005).  

In this study, the evaluation of the anti-fertility of T. 
paniculatum root and leaf extracts was conducted during 
the times before and after implantation process. It was 
found that, T. paniculatum extracts enhanced the 
antiimplantation activity in a dose dependent manner in 
pregnant rats. The extracts also affected the conceptous 
after implantation period as illustrated by the increase in 
abortifacient activity. Among the tested groups, the group 
that was treated with leaf extract at the dose of 1,000 
mg.kg

-1 
BW exhibited the most potent anti-fertility activity, 

which is confirmed by the decreasing implantation sites 
and increasing abortifacient activity. In addition, the leaf 
extract contained high amount of phytols which could be 
metabolized to phytanic acid after oral ingestion by 
hepatic enzyme (Mize et al., 1966). This compound has 
been reported to obliquely activate estrogen responsive 
genes via the activating nuclear receptors peroxisome 
proliferator-activated receptors (PPARs) and heterodi-
merizes with retinoid X receptor (RXR) (Nuñez et al., 
1997; Elmaza and Nau, 2004; Heim et al., 2002). Hence, 
the potent anti-fertility effects of the leaf extract may be 
due to the mimicking of estrogenic-like action; which 
synergistic occurs in response to their phytosterols and 
signals integrated emanating from phytol signaling 
pathways (Björnström and Sjöberg, 2005; Goldstein et 
al., 2003). 

In addition, the classical effects of estrogen and phyto-
estrogenic compounds, such as vaginal cornification and 
immature opened vagina, were used to detect and 
confirm the property of anti-fertility substances (Ahirwar 
et al., 2010). The T. paniculatum root and leaf extracts 
can have the same effects which strongly support anti-
fertility activity of the plant. In this study, the GC/MS 
analysis of T. paniculatum crude extracts showed the 
presence of non-steroidal phytoestrogens such as 
campesterol, β-sitosterol, stigmasterol, stigmastan-3-ol, 
stigmast-22-en-3-ol and stigmastanol. These phytosterols 
have been claimed to possess estrogenic activity due to 
their affinity to estrogen receptors leading to infertility in 
animals (Dane and Patil, 2012; Suryawanshi, 2011). In 
conclusion, the anti-fertility activity of T. paniculatum root 
and leaf extracts might mainly be due to the estrogenic 
activity of the phytosterols.  
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