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ABSTRACT

In spite of considerable development in contraceptive technology, search for female antifertility agent in
plants continues to be a potential area of investigation. The ethanol extract of Crotalaria juncea seeds
which showed promising antiovulatory activity in female albino rats was examined for the isolation of its
active fractions. Two fractions were obtained using Thin Layer Chromatography (TLC) of the extract. Both
fractions were subjected for testing their anti-ovulation activity and estrous cycle in rats. After preliminary
trials, the fraction |1 (200mg/kg body weights) showed maximum antiovulatory activity when administered
orally to the rats for 30 days. Decreased number of healthy follicles (Class | — ClassVI) and corpora lutea
and increased number of regressing follicles (Stage IA, Stage IB, Stage IlA, Stage 1IB) were observed in
the ovary after 30 days treatment. The treatment caused an increase in the cholesterol level and
acid/alkaline phosphatase activity and a decrease in protein and glycogen contents of the ovary. Estrous
cycle was affected as a significant increase in estrus and metaestrus phases and a decrease in diestrus
and proestrus phases in the treated groups during experimental period of 30 days were observed. These
results suggest that a fraction of ethanolic extract of crotalaria juncea might be used as a contraceptive in
the females.

Keywords: Crotalaria juncea; Antiovulatory; Estrous cycle; Antifertility; Rat

Crotalaria juncea (L.), commonly called as Sunn
hemp, belongs to the family Papilionaceae. The medici-
nal properties have been described in Ayurveda, by Su-
shruta as well as in ancient books like Sarangadhara and
Bhavaprakasha. In Ayurveda, the leaves are used as an
emetic, laxative, abortifacient and analgesic, and for
treating diarrhea, dysentery and bleeding disorders. The
seeds are used as abortifacient and in the treatment of
impetigo, psoriasis and as an emmenogogue [1-2]. Pre-
vious works on the ethanol extract of C. juncea demon-
strated their anti-implantation [3], antiovulatory [4] and
anti-spermatogenic activities [5-7] in rats and mice. In
the present work, we have undertaken the investigation
of the antiovulatory activity of chromatographic frac-
tions of crude ethanol extract of C. juncea to elucidate
its active ingredient.

MATERIALS AND METHODS
Plant material

The fresh seeds of C. juncea were obtained from a
local source during October and November 2003, and

authenticated at the Herbarium, Department of Botany,
Gulbarga University, Gulbarga (HGUG No. 141), Indig;
where voucher specimens were deposited.

Preparation of test material

Fresh dried seeds of C. juncea were powdered and
soxhleted with ethanol (95%) for 24 hours. The filtrate
was dried under reduced pressure and chromatographed
by thin layer chromatography over silica gel ‘G’ as ab-
sorbent. The extract was loaded on the preparative plates
and developed with solvent system benzene: methanol
(80:20). Two major bands were observed by lodine vapors.
The compounds having high retention power (Ry) was des-
ignated as fraction | and the compounds with low Ry value
was designated as fraction Il. The fraction | of the ethanol
extract yielded brownish gummy material and the fraction
Il yielded yellow gummy material when the silica gel was
washed with methanol. Both the fractions were used after
making required doses in Tween-80 (1%).
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Fig 1. C. S. of liver of control mice showing normal
well organized hepatic chords with parenchymatous

hepatocytes and blood vessels (x125).

Acute toxicity studies

The acute toxicity study was performed according to
the method described by Kattan and colleagues [8].
Adult albino mice of either sex were divided into five
groups containing ten animals in each. Graded doses
(100 and 200 mg/kg b.w.) of fraction I and 1l of ethanol
extract of C. juncea seeds in tween-80(1%) were admin-
istered orally by mean of intragastric catheter to healthy
adult mice (30-35g). Following administration of the
extracts, the animals were observed continuously for 2
horrs and then frequently for further 4 hours. Mortality
was recorded. After 7" day, the detection of hematotox-
icity, haemoglobin concentration, total RBC and WBC
counts were examined. The histological changes in the
liver were also studied.

Animals

Sexually matured, healthy, colony-bred virgin fe-
male rats of Wistar strain (Rattus norvegicus), aged 3
months and weighing 150-200g were used for the ex-
periments. The rats were housed in polypropylene cages
measuring 12°°x107°x8’, under well-ventilated animal
house conditions (ambient temperature: 28-31°C, pho-
toperiod: 12h natural light and 12h dark; relative humid-
ity: 50-55%). The rats were given pelleted feed (Hindu-
stan Lever Ltd., India) and tap water ad labium. They
were maintained as per the principles of Laboratory
Animal Care [9]. The experimental protocol was ap-
proved by the Institutional Animal Ethics Committee.

Experimental design

The animals were divided into 5 groups consisting
of six animals in each group.
Group |: Control, received 0.2ml Tween-80 (1%)
Group 1l: Received 100mg /kg b.w. fraction | in 0.2ml
tween-80 (1%)
Group I1I: Received 200mg /kg b.w. fraction | in 0.2ml
tween-80 (1%)
Group IV: Received 100mg /kg b.w. fraction Il in 0.2ml
tween-80 (1%)

Fig 2. C. S. of liver of crude ethanol extract of C.
juncea treated mice showing normal histological pic-
ture similar to that of control (x125).

Group V: Received 200mg /kg b.w. fraction Il in 0.2ml
tween-80 (1%)

All the above treatments were given orally by using
intragastric catheter for 30 days to cover six regular
estrous cycles. The treatment was started from estrous
phase (by observing cornified cells in the vaginal
smear), as the ovarian activities change markedly from
one phase to another phase of estrous cycle. The treat-
ment was given orally everyday between 10.00 and
11.00 am. The stages of estrous cycle were recorded
daily by observing vaginal smears.

Autopsy and organ weight

On 31% day, 24 hours after last dosing, all the ani-
mals were weighed and sacrificed by cervical disloca-
tion. The ovaries were dissected out immediately and
separated out from the adherent tissue and weighed us-
ing an electronic balance.

Histopathological studies

The ovary from one side of each animal was fixed in
Bouin’s fluid, embedded in paraffin wax, sectioned at
5um, stained with haematoxylin—eosin for follicular
studies.

Morphometric analysis

Follicular diameter and morphologies were used to
classify follicles using established methods [10-11] as
follows:

Class I: Small preantral follicles (SPAF) (<90um)

Class II: Large preantral follicles (LPAF) (91-260um)
Class I11: Small antral follicles (SAF) (261-350pum)
Class 1V: Medium sized antral follicles (MSAF) (351-
430um)

Class V: Large sized antral follicles (LSAF) (431-
490pum)

Class VI: Graafian follicles (GF) (>491um)

Follicles under regression were classified depending
on the degree of regression as:

Stage IA: Pyknosis in some granulose cells.
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Fig 3. Control rat with normal ovarian follicle with
antrum, corona radiata, cumulus oophorus and
granulosa membrane (x400).

Stage 1B: Degenerative changes in the entire granulose
layer.
Stage I1A: Oocytes with pyknotic nuclei, blocked meio-
sis in metaphase | (pseudomaturation) and degenerating
cumulus cells.
Stage 11B: Characterized by oocytes floating in the an-
trum with few pyknotic bodies

Morphometric studies of the ovary were calculated
by using stage and ocular micrometers.

Biochemical studies

Ovary from the other side of each animal was used
for biochemical estimations like protein [12], glycogen
[13], cholesterol [14], acid and alkaline phosphatase
[15].

Data processing

The statistical analysis was done to determine sig-
nificant difference of values between treated and control
groups using Students t- test.

RESULTS
Acute toxicity studies

In acute toxicity tests, no change in the behaviour or
body weight of animals was observed. The mortality
was nil. Blood variables, i.e., RBC, WBC and haemo-
globin were within the normal range. There was no his-
tological change in the liver of treated mice with frac-
tion I and 11 of ethanol extract of C. juncea seeds when
compared to that of control (Table 1 & 2; Figs 1 & 2).

Changes in body weight

Administration of fraction | and Il at both dose lev-
els to female rats revealed no change in the body
weight. The treated rats were healthy and maintained
normal growth rate throughout the experiment. Though
the body weight of the animals in treated groups showed
slight fluctuation when compared to control group, this
was negligible (Table 3).
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Fig 4. Rat treated with fraction | of ethanol extract of

C juncea seeds showing greater follicular atresia (x
400).

Changes in estrous cycle

Administration of fraction | at both doses levels sig-
nificantly increased the estrous and metestrous phases
(p<0.001) and decreased the diestrous and proestrous
phases. The administration of fraction Il increased the
estrous phase nonsignificantly but metestrous phase
significantly (p<0.001) and decreased proestrus phase
nonsignificantly (Table 4).

Changes in the ovary
Gravimetric changes

Administration of fraction | at both dose levels de-
creased the ovarian weight significantly (p<0.001);
whereas nonsignificant reduction was obtained with
both doses of fraction Il (Table 5).

Biochemical changes

Protein content was reduced significantly (p<0.001)
with both doses of fraction | and Il. Glycogen content
was reduced and cholesterol content was increased sig-
nificantly (p<0.001) with both low and high dose of
fraction I and high dose of fraction Il. Acid and alkaline
phosphatase activity showed significant (p<0.001) in-
crease with both the doses of fraction | and high dose of
fraction 11. However, fraction Il at low dose is less sig-
nificant (p<0.01) in increasing their enzyme activities
(Table 5).

Changes in follicular kinetics

Healthy follicles: Fraction I and Il at both dose lev-
els decreased the number of follicles of class | to class
V significantly (p<0.001). The class VI or Graafian fol-
licles were totally absent. Fraction Il administration at
low dose level reduced all the classes of healthy folli-
cles, but it was significant with class Il (p< 0.001),
class V (p<0.001) and class VI (p<0.01) follicles (Table
6; Figs 3 & 4).

Regressing follicles: Fraction | at low dose level
caused significant (p<0.001) increase in regressing fol-
licles. Fraction Il at low dose level increased the number
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of stage IB (p<0.001) and stage 1B (p<0.05) regressing
follicles. Fraction Il at high dose level caused signifi-
cant reduction in stage IA (p<0.001), stage IB
(p<0.001), stage IlA (p<0.05) and stage 11B (p<0.001)
regressing follicles (Table 7; Figs. 3 & 4).

Changes in corpora lutea

The number of corpora lutea were reduced highly
significantly (p<0.001) with both doses of fraction I and
high dose of fraction 11 (Table 6).

DiscussioN

Cyclic changes in the vaginal smear observed in the
estrous cycle gives a reasonable index of the ovarian
activity and its hormonal synthesis of estrogen and pro-
gesterone. The levels of these hormones are controlled
by hypothalamic releasing hormones and pituitary go-
nadotrophins [16]. A feedback mechanism also operates
where the pituitary gonadotrophins secretion in turn is
controlled by estrogen and progesterone. The cornifica-
tion in the vaginal epithelial cells is mainly due to high
levels of estrogens secreted by the ovarian matured fol-
licles. It is also known that exogenous administration of
estrogen consistently stimulates the proliferation of the
vaginal epithelium in adult spayed animals [17-18]. The
basic functional unit of reproduction within the ovary is
the follicle [19]. Follicles start to grow at all times and
as they develop, they produce large number of granu-
losa and thecal cells. The conversion of follicles to
atretic state is functional rather than a degenerative
process and is considered to be integral part of ovarian
function [20-10]. Most of the follicles undergo atresia
and very few mature to ovulate among the new crop of
recruited follicles during every cycle. After the early
stage of gonadotrophin independence, the entire process
of follicle growth becomes dependent on the continuous
presence of gonadotrophins [21-22]. Evans et al. [23]
have shown that the ovarian androgen and inhibin secre-
tion by follicles may play an important part in the regu-
lation of FSH secretion and follicular dynamics. The
integral role in the control of ovarian function is played
by the hypothalamo-pituitary unit. Functioning in a co-
ordinated manner with appropriate signals provided by
ovary via pituitary gland is responsible for the synthesis
and storage of gonadotrophins LH and FSH. These gly-
coprotein hormones in turn play a key role as regulators
of folliculogenesis.

The data obtained in the present study reveal that the
control rats exhibited regular estrous cycle of 4-5 days.
Treatment with extracts of Crotalaria juncea seeds
caused a significant increase in the estrous and
metestrous with concomitant decrease in the duration of
diestrous and proestrous phases. Similar results have
been obtained with Hibiscus rosa sinensis [24] and
Momordica charantia [25] in mice and rats respectively.
This may be attributed to the fact that the increased es-
trogen production at regular intervals which is influ-
enced by the crude extracts of C. juncea is responsible
for vaginal cornification. Inspite of the influence of
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crude extracts of C. juncea, the rats have not lost the
rhythmic cyclicity. These findings on the estrous cycle
clearly corroborate the potent estrogenic nature of the
extract.

In the present study, the decrease in the number of
healthy follicles from class | to class VI and increase in
the number of regressing follicles and atretic follicles
attributes to the non-availability of pituitary gonadotro-
phins due to the treatment with C. juncea seed extracts.
The recruitment of SPAF (class 1) from primary follicles
depends on availability of FSH and further follicu-
logenesis from SPAF (class I) to GF (class V1) requires
both FSH and LH [26-29]. The observed estrogenic na-
ture of the extracts might have brought the inhibition in
the gonadotrophins secretion and release that is responsi-
ble for follicular regression rather than maturation. The
reduced number or total absence of corpora lutea in ex-
tracts-treated ovaries of rats indicates the blockade of
ovulation which depicts the antiovulatory property of the
extracts.

Pituitary FSH, LH and prolactin are essential for
utilization of cholesterol for steroidogenesis in two cell
compartments of theca and granulosa cells in the ovary.
The nonavailability of these gonadotrophins increases
the cholesterol depot in the ovary of extracts-treated
rats. Protein is considered to be the building material
and is involved in the alteration of almost every physio-
logical function. In the present study the low protein
content of the ovary indicates the retarded ovarian
growth. It is well understood that FSH is essential for
protein synthesis in gonads [30]. The blockade of pitui-
tary FSH releases in extracts-treated rats might have
resulted in low protein content.

The presence of glycogen plays very important role
in reproduction. It is involved in providing energy to
various processes like ovulation, transportation and sur-
vival of eggs and implantation. All these changes are
hormone-dependent [31]. The decreased ovarian glyco-
gen content in extracts of C. juncea seeds treated rats
may be due to lowered steroidogenesis, which attributed
to nonavailability of gonadotrophins.

In conclusion, the fraction | reduced the number of
healthy follicles and corpora lutea but increased the
number of regressing follicles. This indicates nonavail-
ability of gonadotrophins for follicular development and
ovulation. Hence, fraction | of ethanol extract of C.
juncea has strong antiovulatory property.
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