
March-April 2021 Indian Journal of Pharmaceutical Sciences 393

 Research Paper
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Shaik et al.: Anti-fertility activities of Caesalpinia pulcherrima Linn. in rats

The present study was aimed to evaluate the anti-ferlility activity of Caesalpinia pulcherrima Linn. in 
rats. The plant Caesalpinia pulcherrima is a shrub or small tree. The plant is normally considered to 
be an ornamental shrub which is planted in gardens and parks for its beautiful red or yellow fl owers. 
The phytochemical screening of the plant has shown the presence of various chemical constituents like 
alkaloids, fl avonoids, steroids and triterpenes. The bark extracts of Caesalpinia pulcherrima have exhibited 
signifi cant estrogenic activity. Both the aqueous and alcoholic extracts have produced reduction in ovarian 
and increase in uterine weight in a dose dependent manner. Also there is a signifi cant increase in anti-
implantation and resorption in a dose dependent manner. The activity shown can be attributed to the 
presence of phytochemical constituents.
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In the present scenario most emerging problem with the 
underdeveloped and developing countries is population 
growth. It itself leads to various other problems like 
lack of employment opportunities, poverty, illiteracy, 
low living standards and many more. Providing with 
birth control measures and educating with the same can 
avoid the population growth to some extent. Thus it can 
indirectly help for the growth a country in a positive 
manner. At present there are several methods to control 
fertility but these methods can end with complications 
which make them to use at a lesser extent[1]. So the 
present study was aimed to explore the natural potential 
of herbs as anti-fertility agent. The plant C. pulcherrima 
is a shrub or small tree[2]. The plant contains a fl avonoid, 
myricitroside. The leaves, fl owers and fruit contain 
tannins, gums, resin and benzoic acid. Presence of 
cyanidin, diglucoside is also reported from the fl owers 
and hydrocyanic acid from the leaves. The root contains 
caesalpin type diterpenoids along with sitosterol[3]. The 
bark of the C. pulcherrima was collected from Raichur, 
Karnataka, India and was authenticated and confi rmed 
by Dr. V. Hemant Kumar, Botanist V.L. College of 
Pharmacy, Raichur, Karnataka. The alcoholic (AEBCP) 
extract of dried bark powder was obtained through 
soxhalation and the aqueous extract (AQEBCP) was 
prepared by maceration process. The obtained fi ltrate 
was concentrated on the water bath[4-6]. Albino rats 

(Wistar strain) of either sex weighing between 150-200 
g and Albino mice of either sex (16-20 g) were procured 
from National Centre for Laboratory Animal Sciences, 
C/O Sri Venkateswara Enterprises, Bengaluru for 
experimental purpose. All animal studies were 
performed in accordance to the Guidelines of committee 
for the purpose of control and supervision of 
experiments on animals (CPCSEA) (Registration 
Number 557/02/c/CPCSEA) and Institutional Animal 
Ethical Committee (IAEC) of V.L. College of Pharmacy, 
Raichur (Karnataka) and all the procedures were 
followed as per rules and regulations. The oral acute 
toxicity of AQEBCP and AEBCP was determined by 
following procedure of OECD Guidelines No.425 
method of CPCSEA, from the observed LD50 doses 
1/20th, 1/10th and 1/5th doses were selected for the 
present study considered as low, medium and high 
doses respectively. The treatment protocol for diff erent 
groups of rats is given below. Group 1-Normal control 
(distilled water); Group-2-Standard β-Estradiol 
3-benzoate in olive oil (0.1 mg/kg daily for 20 d); 
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Group-3-AEBCP low dose (100 mg/kg) for 20 d p.o; 
Group-4-AEBCP medium dose (200 mg/kg) for 20 d 
p.o; Group-5-AEBCP high dose (400 mg/kg) for 20 d 
p.o; Group-6-AQEBCP low dose (100 mg/kg) for 20 d 
p.o; Group-7-AQEBCP medium dose (200 mg/kg) for 
20 d p.o; Group-8-AQEBCP high dose (400 mg/kg) for 
20 d p.o. Adult female (Wistar) rats weighing between 
150-160 g were mated with adult males and vaginal 
smears were observed under a microscope. D 1 of 
pregnancy was designated as the day on which 
spermatozoa was observed in the vaginal smear. 
Pregnant rats in the group III- V were killed on d 9 of 
pregnancy and percent anti-implantation was 
determined. Rats in the groups VI-VIII were killed on d 
20 of pregnancy. Percent abortion was determined by 
dividing the percent of resorption by the number of 
implantation sites. Other groups of pregnant rats were 
allowed to labor in which the labor time, litter size, 
number of dead and viable fetuses were recorded. 
Determination of viable fetuses was based on gross 
appearance of live fetuses at the time of labor[7]. 
Percentage of resorption index=no of animals 
aborted×100/No of implantations. Percentage of 
animals aborted=No of implants-No of litters. Group-1-
Normal control (distilled water); Group-2-Standard 
β-Estradiol 3-benzoate in olive oil (0.1 mg/kg daily for 
15 d); Group-3-Low dose (100 mg/kg) to AEBCP for 
15 d p.o; Group-4-Medium dose (200 mg/kg) to AEBCP 
for 15 d p.o; Group-5-High dose (400 mg/kg) of AEBCP 
for 15 d p.o; Group-6-Low dose (100 mg/kg) of 
AQEBCP for 15 d p.o; Group-7-Medium dose (200 
mg/kg) of AQEBCP for 15 d p.o; Group-8-High dose 
(400 mg/kg) of AQEBCP for 15 d p.o. Female rats were 
divided into 8 groups (n=6), vaginal smear from each 
rat were examined daily for 15 d and those rats 
exhibiting three regular cycles were considered for 

experiment and treated with vehicle, standard and 
extracts at low, medium and high doses p.o. daily once 
for 15 d in the estrus phase. The 15 d treatment should 
cover three regular estrus cycles. Vaginal smear from 
each animal were observed every morning between 
9-10 AM. On the 16th d, 24 h after the treatment of last 
dose, the rats from each group will be anesthetized and 
sacrifi ced. Ovaries and uteri were dissected out, free 
from extra deposition and are weighed[8]. All the data is 
analyzed using graph Pad Prism by following one way 
Analysis of variance (ANOVA) and are considered 
signifi cant at p<0.05. In vehicle treated control group 
number of litters is noted as (10.67±0.6667) standard 
β-Estradiol 3-benzoate treated group is noted with 
(0.0±0.0) litters. A signifi cant and dose dependent 
reduction in number of litters is recorded with AEBCP 
(5.667±0.5578, 4.500±1.522, 0.6667±0.4216) and 
AQEBCP (8.333±0.5578, 7.167±0.6009, 5.833±0.7923) 
treated groups at three diff erent dose levels. AEBCP 
exhibited relatively better eff ect than AQEBCP, higher 
dose of AEBCP treated group is noted with (0.0) 
number of litters. In control group (10.67±0.6667) it is 
noted that all litters are alive. No litters are formed after 
treatment with standard β-Estradiol 3-benzoate 
(0.0±0.0). Hence there is no chance for live litters. A 
signifi cant reduction in number of live litters is noted 
with AEBCP (3.833±0.5426, 2.333±0.9189, 0.0±0.0) 
and AQEBCP (7.667±0.4216, 6.167±0.4773, 
4.167±0.4773) treated rats. AEBCP exhibited relatively 
better antifertility activity than AQEBCP further higher 
dose of AEBCP is noted with (0.0) of live litters. In 
normal control no dead litters are noted and the group 
treated with standard β-Estradiol 3-benzoate also 
recorded with no dead litters as this group is already 
noted with (0.0±0.0) number of litters. A signifi cant 
increase in number of dead litters is noted with AEBCP 
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Fig. 1: Antifertility eff ect of β-Estradiol 3-benzoate, AEBCP and AQEBCP on number of litters, live litters and dead litters in rat 
model
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(1.833±0.7491, 2.167±0.3073, 0.6667±0.3333) and 
AQEBCP (0.6667±0.4216, 1.000±0.4216, 
1.667±0.2582) treated groups at three diff erent dose 
levels. However AEBCP exhibited relatively better 
antifertility activity than AQEBCP (fi g. 1). In normal 
control no anti-implantation is noted where in standard 
drug β-Estradiol 3-benzoate treated group (100 %) anti-
implantation eff ect is noted. A dose dependent and 
signifi cant anti implantation eff ect is noted with AEBCP 
(36.16 %, 37.5 %, 43.16 %) and AQEBCP (19.5 %, 
25.08 %, 37.58 %) treated groups at three diff erent dose 
levels as mentioned earlier. AEBCP exhibited relatively 
better anti-implantation eff ect than AQEBCP. In normal 
control group (00.0 %) and in standard drug β-Estradiol 
3-benzoate treated group (100 %) resorption is noted. 
Both the AEBCP (26.10 %, 40 %, 90.32 %) and 
AQEBCP (13.76 %, 20.35 %, 22.16 %) exhibited a 
signifi cant and dose dependent % resorption eff ect and 
AEBCP exhibited relatively better eff ect than AQEBCP 
(Table 1). In normal control group average uterine 
weight is noted as (87.40±3.397 mg/100 g). A signifi cant 
increase in uterine weight is noted with standard drug 

β-Estradiol 3-benzoate treated group (185.6±5.484 
mg/100 g) when compared to vehicle treated control 
group. A signifi cant and dose dependent increase in 
uterine weights are noted with AEBCP (145.1±5.063 
mg/100 g, 161.3 ±7.446 mg/100 g, 179.5±2.808 mg/100 
g) and AQEBCP (92.74±1.591 mg/100 g, 113.7±3.377 
mg/100 g, 127.8±0.981 mg/100 g) treated rats at three 
diff erent dose levels AEBCP exhibited relatively better 
anti-ovulatory eff ect in uterine weight than AQEBCP 
(Table 2). In normal control group average ovary weight 
is noted as (56.92±0.6964 mg/100 g). When compared 
to the normal control, standard drug β-Estradiol 
3-benzoate treated group the ovary weight is 
signifi cantly decreased (43.16±0.7647 mg/100 g). 
Where in the groups treated with three diff erent doses 
of AEBCP (51.70±0.8267 mg/100 g, 48.67±1.017 
mg/100 g, 45.31±0.5816 mg/100 g) and AQEBCP 
(56.26±0.7319 mg/100 g, 54.09±1.220 mg/100 g, 
52.87±1.048 mg/100 g) a signifi cant reduction in ovary 
weight is recorded except with low dose of AQBCP 
treated group. Adose dependent eff ect is noted with 
both the extracts (fi g. 2). The development of a country 

Groups Treatment Uterine Weight (mg/100 g) Ovary Weight (mg/100 g)

I Vehicle
(distilled water) 87.40±3.397 56.92±0.6964

II β-Estradiol 3-benzoate
0.1 mg/Kg 185.6±5.484*** 43.16±0.7647***

III AEBCP 100 mg/Kg 145.1±5.063*** 51.70±0.8267***

IV AEBCP 200 mg/Kg 161.3 ±7.446*** 48.67±1.017***

V AEBCP 400 mg/Kg 179.5±2.808 *** 45.31±0.5816***

VI AQEBCP 100 mg/Kg 92.74±1.591 ns 56.26±0.7319 ns

VII AQEBCP 200 mg/Kg 113.7±3.377*** 54.09±1.220*

VIII AQEBCP 400 mg/Kg 127.8±0.9818*** 52.87±1.048*

TABLE 2: ANTI-OVULATORY EFFECT OF Β-ESTRADIOL 3-BENZOATE, AEBCP AND AQEBCP ON UTERINE 
AND OVARY WEIGHTS IN RAT MODEL

 n=6, Signifi cant at *p<0.05, **p<0.01, ***p<0.001 and ns=non-signifi cant
 AQEBCP-Aqueous extract of bark of C. pulcherrima, AEBCP- Alcoholic extract of bark of C. pulcherrima

TABLE 1: ANTIFERTILITY EFFECT OF Β-ESTRADIOL 3-BENZOATE, AEBCP AND AQEBCP ON NUMBER, 
LIVE AND DEAD LITTERS IN RAT MODEL

n=6, Signifi cant at *p<0.05, **p<0.01, ***p<0.001 and ns=non-signifi cant
AQEBCP-Aqueous extract of bark of C. pulcherrima, AEBCP-Alcoholic extract of bark of C. pulcherrima

Groups Treatment Number of 
litters

Number of live 
litters

Number of dead 
litters

% Anti 
implantation % Resorption

I Vehicle (distilled water) 10.67±0.6667 10.67±0.6667 0±0.0 0 0

II β-Estradiol 3-benzoate 0.1 
mg/Kg 0±0.0*** 0±0.0*** 0±0.0*** 100 100

III AEBCP 100 mg/Kg 5.667±0.5578*** 3.833±0.5426*** 1.833±0.7491*** 36.16 26.1

IV AEBCP 200 mg/Kg 4.5±1.522*** 2.333±0.9189*** 2.167±0.3073*** 37.5 40

V AEBCP 400 mg/Kg 0.6667±0.4216*** 0±0.0*** 0.6667±0.3333*** 43.16 90.32

VI AQEBCP 100 mg/Kg 8.333±0.5578 ns 7.667±0.4216 * 0.6667±0.4216 ns 19.5 13.76

VII AQEBCP 200 mg/Kg 7.167±0.6009* 6.167±0.4773** 1±0.4216* 25.08 20.35

VIII AQEBCP 400 mg/Kg 5.833±0.7923*** 4.167±0.4773*** 1.667±0.2582*** 37.58 22.16
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like headache, fatigue, depression, indigestion, weight 
gain, hypermenorrhea and intermenorrheal bleeding. 
Further these medications disturb protein, lipid and 
carbohydrates, enzymes and vitamins metabolism. 
Because of these risk factors associated with drugs 
necessitate exploring contraceptive drugs from 
indigenous medicinal plant origin[13]. Among the plants 
recorded in Indian medicinal literature, rural populations 
many use by these for one or other medicinal purposes. 
Further contraceptive eff ect with these plants is already 
recorded in ancient texts. These antifertility agents 
which are obtained from indigenous plants provide 
with larger benefi ts as the cost of these would be within 
the range of common man, especially in developing 
countries. Earlier it was reported that plants with 
estrogenic activity produce antifertility activity directly 
by infl uencing pituitary gland through peripheral 
modulation of leutinizing hormone (LH) and follicle 
stimulating hormone (FSH) by decreasing their 
secretion and also block ovulation. In addition, the 
plants may have abortifacient or antiprogestational 
eff ects[14]. It was reported that estrogenic activity causes 
a signifi cant increase in uterine weight, diameter of the 
uterus, thickness of endometrium, height of the 
endometrial epithelium and vaginal epithelial 
cornifi cation in immature rats[14]. Antifertility activity 
eff ect may be due to uterine failure to form deciduoma 
in the endometrium, which is very essential for 
blastocyst implantation[15]. For implantation of zygote 
exact equilibrium of estrogen and progesterone is 
essential and any disturbance in the level of these 
hormones may cause antifertility eff ect. It was reported 
that decrease in wet weight of ovary after treatment 
with standard/both the extracts indicate an inhibition of 
ovulation through suppression of follicle stimulating 
hormone. Several factors like hormonal infl uence, 
alterations at implantation site, changes in endometrium 

is dependent on various factors. Population problem 
plays a major force and has a negative impact over it as 
the country needs to face drastic eff ects on particularly 
with employment, education, shelter, health care and 
sanitation & environment[9]. Abnormal increase in 
population increases the scarcity of food, water, energy 
and supply of raw materials[10]. One of the best ways to 
avoid population related problems is birth control[11]. 
Population explosion aff ect economic & health impact 
in the developing countries. Hence a global search for 
antifertility agents is continued throughout the World to 
tackle the problem[10]. Majority of research workers 
opine that traditional system of medicine will defi nitely 
provide a reliable contraceptive agent from the plant 
origin; World Health Organization (WHO) also 
encouraged the research workers to come out with a 
most valuable antifertility agent from the plants. Many 
years of scientifi c publications also proved anti-
productive activity in a good number of plant extracts 
and their phytoconstituents with varied chemical 
structures/nature[12]. Contraceptive agents either from 
natural origin (plant based products) or synthetic 
(chemical) substances are intended to inhibit either 
production of sperm or its motility in males and in the 
opposite sex not allowing formation of ovum and 
produce defi nite changes in endometrium render it non 
receptive to fertilized ovum. Among three popular 
methods to control population i.e. abortion, sterilization 
and contraception, the last one is the most popularizing 
one[10]. Sterilization methods based on traditional 
system using herbal medicines are used to prevent 
contraception. Drugs from the synthetic origin used for 
contraception with both oral and parenteral route of 
administration leave the individuals with a great number 
of adverse eff ects including increased trend of blood 
transaminases, cholesterol with other unwanted eff ects 
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of the uterus can be accounted for antifertility activity. 
Further it was suggested that loss of implantation may 
be due antizygotic, blasto cytotoxic or anti-implantation 
activities. It was earlier reported that an increase in the 
number of dead fetus as well as reduced survival ratio 
is an indication of the abortifacient activity The 
implantation index, resorption index and pre 
implantation loss are used to evaluate the number of 
blastocytes implanted in the uterus and also the 
underdeveloped ones. Further increase in resorption 
index indicates failure in the development of embryo 
after implantation[13]. It was reported that substances 
with antifertility activity produce these eff ects by 
inhibiting ovulation and steroidogenesis at ovarian 
level[15]. The antifertility activity of contraceptive 
steroids could be due to their estrogenic nature. These 
cause rapid passage of ova through oviducts and 
expulsion of the same from uterus and also due to 
degeneration of fertilized ova while transported uterus 
too early. This correlates with reduction in number of 
implants. Further uterine environment rather than the 
above mentioned plays an important role and a 
prolonged maintenance of diestrus phase due to the 
treatment also responsible for antifertility activity in 
this there is no change. Several phytochemicals like 
steroids, triterpinoids, fl avonoids, myricitoside and 
caesalpin type diterpenoids along with sitosterol, 
alkaloids, terpenoids, phenolics, saponins and 
glycosides are already reported with their antifertility 
activity. Some of the phytoconstituents mentioned 
above are present (AEBCP: alkaloids, fl avonoids, 
steroids, triterpenes, tannins, glycosides, saponins, 
carbohydrates, proteins and amino acids) (AQEBCP: 
alkaloids, fl avonoids, steroids, triterpenes, tannins, 
glycosides, saponins, carbohydrates, proteins and 
amino acids) in both alcohol and aqueous extracts. 
Hence these can be accounted for the observed 
antifertility activity in the present study.
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