IJBPAS, April, 2016, 5(4): 850-863
ISSN: 2277-4998

I
4\ J  Indernational Journal of Bioclody. Pharmaecy

¥
,& F and Allied Sciences (IJBPAS)
- E-Er ‘A Bridgs Beiwsen Laborasory md Rpader’
A
W S ) WWw.ijbpas.com

FERTILITY INDUCING EFFECT OF CADABA FRUTICOSA (L.) DRUCE IN FEMALE
ALBINO RATS

MURUGESAN AMUDHA"*, SHANMUGAM RANI?
%M. Pharm., Research Scholar, °M.Pharm., Ph.D., Asst. Professor
Department of Pharmacy, Annamalai University, Annamalai Nagar-608 002, Tamil Nadu, India.
*Corresponding Author:E Mail ID: amudhapharma3@gmail.com; Contact Number: + 91
9943248445
ABSTRACT
The parts of plant Cadaba fruticosa are used for female reproductive disorders. Hence the

present research was carried out to assess the fertility inducing effect of aerial parts of Cadaba
fruticosa in wistar albino female rats. The effect of ethanolic extract of Cadaba fruticosa on
ethinyl estradiol induced anovulatory infertility model was examined. The extract at two
different doses of 125 mg/kg and 250 mg/kg were administered orally as low and high dose
respectively. The effect of extract on estrous cycle, serum estrogen level, serum FSH level, and
fertility index were also evaluated to study the fertility inducing activity. The high dose of
ethanolic extract of Cadaba fruticosa exhibited statistically a high significant (P<0.001) level in
regularization of estrous cycle, statistically a high significant increase (P<0.001) in serum
estrogen level and statistically a significant increase (P<0.01) in serum FSH level were observed
when compared to negative control group. The high dose of ethanolic extract produced
statistically a high significant (P<0.001) increase in number of newborns when compared to
negative control group. The ethanolic extract from aerial parts of Cadaba fruticosa induces
fertility in ethinyl estradiol induced anovulatory female rats.
Keywords: Clomiphene citrate, Ethinyl estradiol, ELISA, Estrous cycle, Fertility,
Infertility
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INTRODUCTION

Infertility, although not life threatening,
instigates extreme mental distress and
disturbance that can only be best portrayed
by infertile couples themselves. According to
2010 report, 48.5 million couples were
infertile worldwide. Lewvels of primary
infertility altered a little between 1990 and
2010, in most world regions [1]. Poly cystic
ovarian syndrome (PCOS) is the most
common female endocrine disorder with a
prevalence of approximately 5-10% in
women of reproductive age [2]. Patients with
PCOS normally exist with a history of
infertility due to anovulation. Anovulation
may result in the imbalance of hormones.
During ovulation process, more numbers of
hormones are involved and their interactions
must be balanced, and any disturbances in
the hormonal balance can obstruct ovulation
that leads to anovulation [3]. To treat
infertility, traditionally an immense number
of plants have been applied, for example;
Asparagus racemosus, Carmona retusa,
Dioscorea villosa, Leea microphylla,
Lepidium meyenii, Ocimum americanum,
Withania somnifera, and Ziziphus jujube etc.
In India, Cadaba fruticosa commonly known
as Indian Cadaba; is used traditionally to
treat various female reproductive health

problems such as amenorrhea, dysmenorrheal

and uterine obstructions [4] without scientific

core. C. fruticosa has many active

phytoconstituents such as  non-tannin
phenolics, kaempferol, new spermidine
alkaloid cadabicine, L-stachydrine and 3-
hydroxystachydrine, three novel spermidine
alkaloids one capparisine and an aromatic
acid,  a,p-dihydroferulic  acid, novel
sesquiterpenoid cadabicine methyl ether and
cadabicine diacetate, besides a sesquiterpene
and cadibicilone. It also contains 3(4-
formylphenoxy) -4- methoxybenzaldehyde,
methyl cinnamate, methyl ferulate ether,
ether of p-cinnamic acid-m- ferulic acid,
thiazolidine compound. It also shows the
presence of  quercetin, isoorientin,
hydroxybenzoic acid, syringic acid, vanillic
acid and 2-hydroxy- 4-methoxy benzoic acid
[4, 5]. Previous studies on the plant exposed
that it possesses antibacterial and antifungal
[6], antipyretic [7], antidiabetic [8],
hepatoprotective  [9], antioxidant [10],
cytotoxic and anticancer [11]. Hence an
attempt has been made to investigate the
plant for its fertility inducing activity.
MATERIALS AND METHODS

Plant substance:

The fresh aerial parts of plant C. fruticosa
(L.) Druce

Capparidaceae were collected after flowering

belongs to the family
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season from natural habitats of Viruthunagar
District of Tamil Nadu, India. Taxonomically
identified and authenticated by botanist Dr.
V. Chelladurai, Research Officer- Botany
(Retd.), Central Council for Research in
Ayurveda and Siddha, Government of India.
The voucher specimen number P2401 of C.
fruticosa have been deposited at the
herbarium in Department of Botany,
Presidency College, Chennai, India. The
samples were washed thoroughly in running
tap water to remove soil particles and
adhered debris and finally washed with
sterile distilled water. The aerial parts of
plant were shade dried and ground into fine
powder. The powdered material was
extracted with ethanol for 24 h using soxhlet
apparatus. The yield of the ethanolic extract
of C. fruticosa was 14% wi/w.

Experimental animals:

Swiss albino female mice weighing between
25 and 30 g and female wistar albino rats
weighing between 150 and 180 g were used.
The experimental protocol was approved
(Approval No. 1046/ 29.11.2013) by the
Institutional Animal Ethical Committee of
Rajah Muthiah Medical College and Hospital
(RMMC&H) (Reg. No. 160/ 1999/
CPCSEA), Annamalai

Annamalai Nagar, Cuddalore District of

University,

Tamil Nadu, India. Acclimatization, housing

and feeding conditions were followed as per
Committee for the Purpose of Control and
Supervision of Experiments on Animals
(CPCSEA) guidelines.

Inducing and Standard drug:

A known oral contraceptive drug ethinyl
estradiol (Pubchem CID 5991) was used to
induce anovulation. A known fertility
inducing agent clomiphene citrate (Pubchem
CID 2800) was used as standard drug in
ethinyl estradiol induced anovulatory
infertility model. Ethinyl estradiol and
clomiphene citrate were procured from
Sigma- Aldrich, USA.

ELISA Kkits:

Rat serum estrogen and FSH ELISA Kits
were procured from Shanghai Yehua
biological Itd., Shanghai, China.

Acute oral toxicity study:

The experiment was conducted on adult
female young swiss albino mice weighing
between 25-30 g. The ethanolic extract of C.
fruticosa was formulated as suspension in
distilled water with 2% tween 80 as a
suspending agent. For the acute toxicity
studies freshly prepared suspension was
used. Test was performed as per OECD 423
guideline for testing of chemicals [12]. The
animals were treated orally with ethanolic
extract at a dose of 2000 mg/kg bw. The zero

percent mortality for ethanolic extract of C.
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fruticosa was found at a dose of 2000mg/kg.
The test was repeated with another group.
There was no morbidity/mortality was found
at the dose of 2000 mg/kg bw. The findings
indicated that the ethanolic extract of C.
fruticosa was safe when tested in mice at
dose level of 2000 mg/kg bw. It comes under
the GHS category 5. Hence the LDs, cut-off
value of ethanolic extract of C. fruticosa was
2500 mg/kg bw. The 1/10" dose (250 mg/kg
bw) and 1/20™ dose (125 mg/kg bw) were

taken as higher and lower doses from LD50

cut-off value for further study.

Inducing method for anovulation:

All groups other than group 1, with regular
cycling female rats were treated orally twice
daily for four consecutive days with ethinyl
estradiol 0.03 mg/kg bw, starting on the day
of estrus after confirmation through smear
test, to inhibit ovulation. On day 5 after the
final dose, ethinyl estradiol blocked the
ovulation [13, 14].

Statistical analysis:

The data from biological evaluation were
treated by the one way Analysis of Variance
(ANOVA) test and presented as Mean+SEM
(standard error on the mean). The Dunnett
test was used for the multiple comparisons of
means using prism graphpad version 5.0 and
values of P < 0.05 were considered as

statistically significant.

Experimental design for fertility inducing
activity:

A total of 60 female wistar albino rats having
normal estrous cycle grouped into 5 having
twelve animals each was used for this study
including three control groups and two test
group. Group 1 served as normal control in
which normal animals treated with vehicle
(2% tween 80), group 2 served as negative
control in which induced animals treated
with vehicle and group 3 served as positive
control in which induced animals treated
with standard clomiphene citrate 0.1 mg/kg
bw [15-17]. Group 4 and 5 served as test in
which induced animals treated with low (125
mg/kg bw) and high (250 mg/kg bw) dose of
ethanolic extract of C. fruticosa respectively.
The details of grouping of animals are given
below in Table 1. The treatment was given
for 30 consecutive days. During the treatment
period all the animals were examined for
their length of the estrous cycle. At the end
of treatment period (after 30 days), 6 animals
in each experimental groups were selected
and anesthetized using diethyl ether. Blood
was collected by penetrating the retro orbital
plexus. Serum estrogen and FSH levels were
evaluated using ELISA Kkits. The remaining
animals in each group used for the fertility
test [18].
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Table 1: Experimental grouping of animals

S. No. Group Treatment for 30 days
1 Group | Animals served as normal control, treated with vehicle 2% v/v tween 80
[CONTROL] p.o
2 Group Il Animals served as negative control, ethinyl estradiol induced animals
[EE] treated with 2% v/v tween 80 p.o
3 Group 111 Animals served as positive control, induced animals treated with
[STD] clomiphene citrate 0.1 mg/kg bw p.o
4 Group IV Animals served as test, induced animals treated with ethanolic extract of
[EECF 125] C. fruticosa 125 mg/kg bw p.o
5 Group V Animals served as test, induced animals treated with ethanolic extract
[EECF 250] of C. fruticosa 250 mg/kg bw p.o

Research Article

Estrous cycle monitoring:

The stages of estrous cycle were determined
by preparing the vaginal smears [19]. For
this, first thin cotton bud was taken which
was dipped into normal saline (0.9 % w/v).
The rat was held loosely on left hand. While
the vaginal margins were separated, the
cotton bud rotated inside clockwise twice
with an angle of 45°. The material obtained
from the pledget was transferred to a clean
grease free microscope slide. The slide was
stained with methylene blue (0.05% wi/v) for
7 min. The slide was gently washed using
plain water to remove excess stain and the
stained slide was left in a room temperature
for 10 min. The slide was later examined for
the various stages of estrous cycle under the
microscope. The stages of estrous cycle were
classified according to the cell type observed

under microscope.

Evaluation of serum estrogen and FSH
level:

The separated serum samples were analyzed
for estrogen and FSH as per manufacturer
operating instructions, using enzyme linked
immunosorbant assay (ELISA) based on
biotin double antibody sandwich technology.
Samples, standard solution and reagents were
prepared according to the manufacturer
instruction and added in coated ELISA plate.
The plate was covered with seal plate
membrane and shaken gently. The covered
plate was incubated at 37° C for 60 min.
After incubation the plate was washed with
washing solution for 5 times. The plate was
blotted using tissue paper. After blotting 50
pL of chromogen A and chromogen B were
added in all wells. The plate was incubated at
37° C for 10 min. Further 50 pL of stop
solution was added to stop the reaction. The
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absorbance was measured immediately at
450 nm by ELISA plate reader.

Evaluation of fertility index:

The remaining animals were allowed to mate
on proestrus stage with a male rat of proven
fertility. Mating was confirmed by vaginal
smear examination. The day on which sperm
was spotted in vaginal smear was designated
as day 1 of pregnancy [17, 20]. After
confirmation of pregnancy, the animals were
separated and maintained in a new cage.
From the 20™ day of the pregnancy, all
animals were noted for births. After birth the
number of viable and death newborns (if any)

were recorded. The newborns were weighed

and inspected for 10 days after birth for any
deformity.

RESULTS

Effect of extract on estrous cycle:

Initially irregular estrous cycle was observed
in all treated groups, estrous cycle
abnormalities arise as lengthened diestrus
stage. Treatment with 250 mg/kg dose of
ethanolic extract of C. fruticosa showed
statistically a high significant (P<0.001) level
on regularization estrous cycle length as that
of standard treated group particularly
shortened the metestrus and diestrus phase
when compared to negative control group.
The effect of ethanolic extract on the estrous

cycle is depicted in fig. 1.
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Fig. 1: Effect of ethanolic extract of C. fruticosa on estrous cycle length

All data are expressed as mean+SEM (n=12). *P<0.001; when compared to control group, ***P<0.001; when

compared to negative control group.

Effect of extract on serum estrogen and
FSH level:

The linear regression equation of the
standard curves of estrogen and FSH were
adopted to find out the concentration of the

corresponding sample, using OD values of

the samples. The effect of ethanolic extract
of C. fruticosa on the serum estrogen level is
illustrated in fig. 2. The negative control
group showed statistically a high significant
(P<0.001) decrease in serum estrogen level

when compared to control group. Standard
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group showed statistically a high significant
(P<0.001) increase in the level of estrogen
when compared to negative control group. C.
fruticosa at 125 mg/kg dose level exhibited

significant level of increase (P<0.01) in

estrogen level when compared to negative
control group. C. fruticosa at 250 mg/kg
showed statistically a high significant
(P<0.001) increase in level of estrogen when

compared to negative control group.

Concentration of estrogen
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Fig. 2: Effect of ethanolic extract of C. fruticosa on estrogen level

All data are expressed as mean+SEM (n=6). “~"P<0.001; when compared to control group, **P<0.001; when
compared to negative control group. **P<0.01, ***P<0.001; when compared to negative control group.

The effect of ethanolic extract of C. fruticosa
on the serum FSH level is illustrated in fig. 3.

group
statistically a high significant (P<0.001)

The negative control showed
decrease in serum FSH level when compared
to control group. Standard group showed
statistically a significant (P<0.01) increase in

the level of FSH when compared to negative

control group. C. fruticosa at both dose levels
exhibited a non significant level of FSH
when compared to standard group. C.
fruticosa at 250 mg/kg showed a statistically
a high significant (P>0.001) increase in the
level of FSH when compared to negative

control group.
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Fig. 3: Effect of ethanolic extract of C. fruticosa on FSH level
All data are expressed as mean+SEM (n=6). ~""P<0.001; when compared to control group, “P<0.01; when compared
to negative control group, ™P>0.05, ***P<0.001; when compared to negative control group.
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Effect of extract on fertility index:
After birth, the

newborns was recorded. The negative control

number of delivered
group was compared with control group. The
standard group was compared with negative
control group. The treatment groups such as
ethanolic extract of C. fruticosa at 125 and
250 mg/kg were compared with standard
group. The negative control group showed
statistically a high significant (P<0.001)
decrease in number of newborns when
compared to control group. The standard
group showed statistically a high significant

(P<0.001) increase in number of newborns

when compared to negative control group.
Ethanolic extract of C. fruticosa at 125
mg/kg dose level showed a non significant
(P>0.05) level of increase in newborns when
compared to standard group and statistically
a high significant (P<0.001) when compared
to negative control group. Ethanolic extract
of C. fruticosa at 250 mg/kg dose level
exhibited statistically a high significant
(P<0.001) level of increase in number of
newborns when compared to negative control
and standard group. The graphical
representation of the effect of C. fruticosa on

fertility assay is illustrated in fig. 4.
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Fig. 4: Effect of ethanolic extract of C. fruticosa on fertility index
All data are expressed as mean+SEM (n=6). ~"P<0.001; when compared to control group, “*P<0.001;
when compared to negative control group, ™P>0.05; when compared to standard group, ""P<0.001;
when compared to negative control group, ***P<0.01; when compared to negative control and
standard group.

The negative control showed

group
statistically a high significant (P<0.001)
decrease in weight of newborns when
compared to control group. The standard
group and ethanolic extract of C.
fruticosa at both dose levels exhibited

statistically a high significant (P<0.001)

increase in weight of newborns when
compared to negative control group. The
graphical data are illustrated in fig. 5. There
were no perceptible external deformities of
the newborns at birth and daily up to the 10"
day of birth during checking.
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EFFECT ON WEIGHT OF NEWBORNS

WEIGHT OF PUPS (g)

iy x s

CONTROL EE

1 L] 1
STD EECF 125 EECF 250

Fig. 5: Effect of ethanolic extract of C. fruticosa on weight of newborns
All data are expressed as mean+SEM (n=6). ~ P<0.001; when compared to control group, “*P<0.001;
when compared to negative control group, P<0.001; when compared to negative control group.

DISCUSSION

Many physiological, biochemical and
histological alteration within the ovary takes
place in females at the time of estrous cycle.
The secretion of pituitary gonadotrophin and
hypothalamic releasing hormones controls
the synthesis of ovarian estrogen which is
responsible for the different phases of estrous
cycle. Under the balanced and combined
influence of ovarian and extra ovarian
hormones, the preovulatory  follicles
developed for the period of estrous cycle
[21].

It was reported that the irregular estrous
cycle was regularized in the mice with
irregular cycle, by treating them with
combined extract of Turraeanthus africanus
and Lepidium meyenii. Author had posited
that the regulation was may be due to the
action of saponins, which have been used to

treat sexual dysfunction, that is present in L.

meyenii extract [20]. It was reported that the

prolonged diestrus phase was also
responsible for the antifertility activity which
was proved in wistar rat by the

administration of ethanolic extract of

Dalbergia saxatilis [22]. Gonadotropin
hormones are associated with the estrous
cycle and also responsible for the growth and
development of ovary and uterus [23]. It was
reviewed that the oxidative stress is an
contributory reason of irregular estrous cycle
[24].

Normally rats have an estrous cycle of 4-5
days. The prolonged diestrus phase was
observed in ethinyl estradiol induced group.
It was quite possible that insufficient
gonadotropin could have disturbed the
estrous cycle. Treatment with ethanolic
extract from aerial parts of C. fruticosa at
high dose level might increases the level of

gonadotropin hormone, and thus regularizing
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the estrous cycle when compared to ethinyl
estradiol induced group. It may be due to the
presence of numerous antioxidant
compounds in ethanolic extract from aerial
parts of C. fruticosa which was analyzed by
GC-MS [25].

Malfunction of gonads and cessation of
reproductive cycles in females are generally
observed as a result of decreased secretion of
gonadotrophic hormones. It was reported that
the fertility inducing effect of the aqueous
extract of Coccinia cordifolia L. by
significantly increasing the serum estrogen
level in female wistar albino rats [16]. It was
exposed that the increased FSH level in
immature female Sprague-Dawley rats by
treating them with Symplocos racemosa
aqueous extract and revealed out the uses of
plant in female reproductive disorder [26].
Since FSH is the

accountable for the follicle growth from

primary hormone

primary up to the antral stage and the
augmented production of estrogen.

It was investigated the effect of hydro
alcoholic extract of saffron flowers on
pituitary ovary axis in Sprague—Dawley rats
and reported that the extract significantly
increases the level of ovarian hormones such
as estradiol, progesterone and also pituitary
hormones like FSH, LH and thus enhances
the fertility [27]. The level of estrogen and

FSH were significantly normalized by the
treatment with ethanolic extract of C.
fruticosa at high dose level when compared
with ethinyl estradiol group. According to the
results of this study, the ethanolic extract of
C. fruticosa may enhance the pituitary ovary
axis activities which resulted in increasing
the level of estrogen and FSH. This
suggested that it has been used to treat
infertility problems.

In many studies, the animals were sacrificed
at middle of pregnancy to study the fertility
activity. For example, fertility activity of
aqueous extract of Ficus platyphylla was
evaluated by sacrificing the animals at 10"
day of pregnancy to record the post
implantation loss and litter size in normal
female wistar rats [17]. In another study,
fertility activity of Turraeanthus africanus
and Lepidium meyenii was investigated by
sacrificing all animals at 15" day of
pregnancy to count the number of fetuses in
Balb/C strain mice model [20]. In one more
study, the reproductive effect of aqueous and
methanolic extract of Ficus asperifolia was
studied by recording the implantation sites by
laparoscopy at 10" day of pregnancy under
(10/50
respectively) anesthesia [28].

diazepam/  ketamine mg/kg
However in our study, the animals were

allowed to give birth to their offspring. The
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number of newborns and their weight were
recorded to study the fertility activity of
Cadaba fruticosa. Ethinyl estradiol group
showed only 16.6% mating index and thus
exhibited statistically a high significant level
of decrease in number of newborns. Ethinyl
estradiol mainly acts by bottle up the
gonadotrophin and inhibits the ovulation.
From the results it was revealed that the
ethanolic extract of C. fruticosa at high dose
level exhibited statistically a high significant
level of increase in number of newborns
when compared to clomiphene citrate group.
Literature review showed the presence of
alkaloids, isoflavones, sterols and quercetin
derivatives in C. fruticosa. The increased
oxidative stress due to ethinyl estradiol might
be minimized by the presence of
antioxidants. Further there is increase in
number of newborns as the dose is increased,
indicating that there may be dose depenedent
in the activity. The above said data strongly
recommends the plant C. fruticosa for its
fertility inducing activity.

CONCLUSION

On the basis of the findings, it was concluded
that the ethanolic extract from aerial parts of
C. fruticosa possesses fertility inducing
activity. The fertility activity of C. fruticosa
might be due to the synergistic effect of the

compounds present in the extract. Further

studies should be carried out to determine the
constituents responsible for the activity by
isolating the compounds.
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