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ABSTRACT: The present study describes the anti-implantation activity of
Thespesia populnea bark extracts (ethanol, ethyl acetate, and aqueous)on
female albino rats. Extracts were tested for possible anti-implantation
activity in albino female rats of the proestrus cycle after overnight
cohabitation with males of proven fertility. The drugs were administered to
pregnant female rats from day 1 to 7th day of pregnancy. On the 8th day, the
rats were laparotomies under light anesthesia, and the numbers of
implantation sites were counted, and the reproductive hormonal levels were
assessed. The present results revealed that the short term treatment of T.
populnea bark extracts reduced the number of implantation sites in the
uterus. It also significantly altered the reproductive hormonal level by
increasing FSH and LH level and decreasing progesterone, prolactin, and
estradiol level. Thus, it is concluded that T. populnea extracts possess
significant anti-implantation activity.

INTRODUCTION:
Current
methods
of
contraception result in an unacceptable rate of
unwanted pregnancies and having side effects also.
Thus there is a need to replace these agents by safe
and effective agents such as plant-based
contraceptive agents. Many plants/plant extracts
have been used as antifertility agents in folklore
and traditional medicines without producing
apparent toxic effects 1, 2. There are numerous ways
in which herbs are used to disrupt fertility. Some
herbal preparations impress upon the uterus or
sometimes block and even disturb the production of
hormones.

Some plants have also been reported to exhibit a
contraceptive property and inhibition of the
implantation activity due to a disturbance in
estrogen- progesterone balance 3, 4. Thespesia
populnea is a small evergreen tree; the bark is
corrugated with scaly twigs. Its bark possesses
female antifertility effect 5.
Although it’s antifertility profile has been reported,
but nothing is known about its mechanism of action
in pregnant animals. Therefore, present findings
deal with the effect of its extracts on implantation
and reproductive hormones in female albino rats so
as to pin-point its antifertility mode of action.
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MATERIALS AND METHODS:
Extraction of Plant Material: T. populnea bark
was cut out from old trees in and around villages of
Puthanampatti. Bark pieces were dried under room
temperature and powdered with the help of
mechanical grinder.
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Animal Model: The healthy female albino rats
Rattus norvegicus (150 to 200 g body weight) with
a normal estrous cycle were used for the study. The
rats were obtained from Tamil Nadu Veterinary
and Animal Science University, Chennai, and
brought to the laboratory and maintained under a
controlled environment. The rats were maintained
as per animal care (Ethical Committee’s Approval
No.BDU/IAEC/2014/NE/32/dt.18.03.2014) were
followed throughout the experimental period. All
animals were fed with standard pellet feed (Sai
Durga Feeds and Foods, Bangalore).
Experimental Design: Female rats of the proestrus
phase were kept with male rats for mating to
proven fertility in the ratio of 2:1. The female rats
were examined in the following morning for
evidence of copulation. After confirmation of
mating, mated female rats were selected and
grouped into 4 groups.
Rats were divided into 4 groups. In each group
consisted of 4 rats.
Group I: Control;
Group II: Ethanol extract of T. populnea bark
treated rats (15mg/kg bwt/day);
Group III: Ethyl acetate extract of T. populnea
bark treated rats (15mg/kg bwt/day) and
Group IV: Aqueous extract of T. populnea bark
treated rats (15mg/kg bwt/day).
Extract Administration: Extracts were orally
administered through oral gavage feeding needle.
Group-I mated female rats were considered as
control and provided normal laboratory feed and
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water throughout the experimental period. Group-II
mated female rats were treated with ethanol extract
of T. populnea bark powder at 15mg/kg/day for 7
days. Group-III mated female rats were treated with
ethyl acetate extract of T. populnea bark powder at
15mg/kg/day for 7 days. Group-IV mated female
rats were treated with aqueous extract of T.
populnea bark powder at 15mg/kg/day for 7 days.
Antiimplantation activity of the T. populnea bark
extracts was evaluated in female rats with the 8th
day of pregnancy. They were sacrificed by light
chloroform anesthesia and counting the number of
implant sites. The day when spermatozoa detected
in vaginal smear was considered as day 1 of
pregnancy. Bodyweight, food intake, and water
intake were measured every morning. Blood was
collected by cardiac puncher and used for hormonal
estimations.
Hormonal
Analysis:
The
quantitative
determination of hormones viz., FSH, LH,
Progesterone, Prolactin, and Estradiol was done by
Enzyme Immunoassay (EIA) method.
Statistical Analysis: Values were represented as
Mean ± Standard deviation. Analysis of Variances
(one way ANOVA) and post hoc multiple
comparisons test (Student-Newman-Keuls test)
were used to know the impact of herbal treatment
on female reproduction. All the statistical analyses
were made using windows based SPSS software6.
RESULTS: Anti-implantation activity of T.
populnea was evaluated by studying changes in
implantation sites and reproductive hormonal
levels, and results are given in Fig. 1 and Table 1.

TABLE 1: STUDENT-NEWMAN-KEULS (SNK) POST HOC TEST TO KNOW THE EFFECT OF T. POPULNEA
EXTRACTS ON IMPLANTATION AND HORMONAL LEVEL OF FEMALE R. NORVEGICUS
Parameter
(Subset for alpha = 0.05) Group
Number of implantation
0.5
4.5
5.0
8.0
(one-way ANOVA; f3,12= 76.00; p<0.05)
(Group IV)
(Group III)
(Group II)
(Group I)
FSH (mIU/ml) (one-way ANOVA; f3,12= 19.00;
3.7
4.0
5.1
5.5
p<0.05)
(Group IV)
(Group I)
(Group II)
(Group III)
LH (mIU/ml) (one-way ANOVA; f3,12= 17.18;
2.0
3.3
4.4
4.6
p<0.05)
(Group I)
(Group II)
(Group IV)
(Group III)
Progesterone (ng/ml) (one-way ANOVA; f3,12=
13.2
29.7
32.4
44.3
306.77; p<0.05)
(Group IV)
(Group II)
(Group III)
(Group I)
Estradiol (pg/ml) (one-way ANOVA; f3,12=
5.6
23.6
38.4
47.5
138.91; p<0.05)
(Group IV)
(Group III)
(Group II)
(Group I)
Prolactin (ng/ml) (one-way ANOVA; f3,12=
0.3
22.0
31.9
59.6
186.36; p<0.05)
(Group IV)
(Group III)
(Group II)
(Group I)
Mean values are arranged in ascending order. Horizontal lines connect similar means
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FIG. 1: CHANGES IN NUMBER OF IMPLANTATION AND LEVELS OF REPRODUCTIVE HORMONES IN THE T.
POPULNEA EXTRACTS TREATED FEMALE ALBINO RATS. Group I: Control, Group II: Ethanol extract of T. populnea treated rats
(14.3mg/kg bwt/day), Group III: Ethylacetate extract of T. populnea treated rats (14.3mg/kg bwt/day), Group IV: Aqueous extract of T.
populnea treated rats (14.3 mg/kg bwt/day).

Effect of T. populnea Extracts on Implantation
Loss: One way ANOVA (f3,12 = 76.00; p<0.005)
results revealed that there was a significant
difference in the mean number of implantation
among different groups of rats. SNK test revealed
that the number of implantation was significantly
reduced in extracts treated rats compared to control
rats (p<0.05). Thus, the order of reduction in
implantation was arranged as; aqueous extract
treated rats < ethyl acetate extract-treated rats
≈ethanol extract treated rats < control rats. The
results revealed that the T. populnea extracts
treatment amazingly reduced the number of
implantation in the uterus especially aqueous
extract treatment yielded almost zero.

Effect of T. populnea Bark Extracts on
Reproductive Hormonal Levels:
FSH: One way ANOVA results showed a
significant difference in the FSH level among the
different groups of rats (f3,12 =19.00; p<0.005).
SNK test results revealed that significant increases
in the FSH level (p<0.05) of ethanol extracts
treated rats and ethyl acetate extracts treated rats
compared to control rats. However, aqueous extract
treatment exhibited no difference in the FSH level
from the normal level (p>0.05). Thus, the order of
the FSH level was arranged as; aqueous extract
treated rats ≈control rats < ethanol extract treated
rats ≈ethyl acetate extract treated rats.
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LH: A significant difference (One way ANOVA;
p<0.005) was observed in the LH level among the
different groups of rats. SNK test result showed
that the aqueous and ethyl acetate extract-treated
rats significantly increased LH level compared to
that of ethanol extract treated rats. However, the
LH level of ethanol extract treated rats was
significantly higher than control rats (p<0.05).
Thus, the order of LH level was arranged as;
control rats < ethanol extract treated rats < aqueous
extract treated rats ≈ethyl acetate extract treated
rats.
Progesterone: It showed a significant difference
(One way ANOVA; p<0.005) among the different
groups of rats. SNK post hoc test revealed that the
extracts of T. populnea treated rats significantly
decreased progesterone level compared to control
rats (p<0.05). Thus, the order of progesterone level
was arranged as; aqueous extract treated rats <
ethanol extract treated rats < ethyl acetate treated
rats < control rats.
Prolactin: One way ANOVA results revealed that
there was a significant difference among the
prolactin level of different groups (p<0.005). SNK
test results showed that ethanol and ethyl acetate
extracts of T. populnea treatment significantly
decreased the prolactin level and highly decreased
in aqueous extract treated rats (p<0.05) compared
to that of control rats. Thus, the level of prolactin
was arranged as; aqueous extract treated rats <
ethyl acetate treated rats < ethanol extract treated
rats < control rats.
Estradiol: One way ANOVA (p<0.005) showed a
significant difference among the different groups of
rats. SNK test showed that a significant reduction
in the estradiol level of extract-treated rats
compared to control rats (p<0.05). Thus, the level
of prolactin was arranged as; aqueous extract
treated rats < ethyl acetate treated rats < ethanol
extract treated rats < control rats. The present
results revealed that the short term treatment of T.
populnea bark extracts produced a significant
increase in the FSH level (except aqueous extract)
and LH level, a significant decrease in the
progesterone, prolactin, and estradiol.
DISCUSSION: The anti-implantation activity of
the T. populnea bark extracts may be due to the
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failure of the egg to develop up to the required
blastocystic stage for implantation. These musthave caused the imbalance in the required
hormonal microenvironment for endometrial
interaction. The loss of implantation may be due to
their
anti-zygotic,
blastocytotoxic,
antiimplantation, or by early abortifacient effect 7 of
plant extracts. Sanaulla and Konadawar 8 have
described the failure of the implantation process
due to the administration of plant extracts is
because of imbalanced hormonal environment.
T. populnea extracts treated rats (at the post-coital
stage) showed an abnormal level of reproductive
hormonal level. The short term treatment of T.
populnea bark extracts produced a significant
increase in the FSH level (except aqueous extract)
and LH level and a significant decrease in the
progesterone, prolactin, and estradiol level. The
presence of flavonoids, saponin, tannin, and
alkaloids may be responsible for the antiimplantation activity exhibited by the T. populnea
extracts. A similar activity is reported in many
plants 9. This is also possible that the
administration of the extracts might have caused
the contractions of uterine smooth muscles, which
has resulted in the expulsion of ova from the uterus.
Estrogen causes an increase in protein synthesis,
uterine weight, water uptake, and retention of fluid,
leading to a ballooning of the uterus 10. In addition,
estrogen also induces uterotrophic changes such as
an increase in diameter of the uterus, the thickness
of endometrium, the height of endometrial
epithelium, providing non-receptive conditions for
implantation 11.
Estradiol stimulates the growth of the uterine
lining, causing it to thicken during the preovulatory phase of the cycle. It is well established
that estradiol is directly responsible for the growth
and development of reproductive organs. In
synergy with FSH, estradiol stimulates granulosa
cell proliferation during follicle development.
Therefore the pregnancy interceptor effect of
extracts of T. populnea bark might be due to the
inhibition of circulating estrogen-progesterone
balance which creates a non-receptive stage in the
uterus by changing the reproductive biochemical
milieu especially uterine environment which is
directly involved in the implantation of eggs 11, 12
and thus produce significant antifertility effect.
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CONCLUSION: Results of the current study
revealed that the treatment of T. populnea bark
extracts to the adult mated female rats reduced the
number of implantation sites in the uterus. It
drastically and unfavorably altered the reproductive
hormonal level by increasing FSH and LH level
and decreasing progesterone, prolactin, and
estradiol level. Thus, it is concluded that T.
populnea extracts possess significant antiimplantation activity, and it may be recommended
as a female antifertility agent.
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