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ABSTRACT
Background: Antifertility agents are one of the most common medication used in this modern era. In this research
we used herbal plant Trigonella foenum-graecum (fenugreek) seeds to study the antifertility activity of Fenugreek
Seeds allowed aqueous (FSA) extract in female rats compared with marketed combined oral contraceptive pills
(COCPs) by evaluating Follicle Stimulating Hormone (FSH) level and to detect the adverse effects by determining the
uterine weight, implantation rate, endometrial thickness, endometrial gland density and observing the histological
uterine tissues.
Methods: Twenty four female Sprague Dawley strain rats of 8 weeks old were divided into four groups (A, B, C and
D). Animals in Group A (positive control group) were not given any treatment and they were allowed to mate to
become pregnant. Group B (negative control group) were not given any treatment as only female rats were kept.
Group C (treated group) they were administered orally with 0.05 mg/kg body weight of COCPs for 15 days. Group D
(treated group) they were administered orally with 750 mg/kg body weight of FSA extract for 15 days. The blood
samples were taken after the both treatment on the proestrous phase to evaluate FSH level. In group A, C and D, 3
male rats of Spargue Dawley strain were also kept to do the mating process.
Results: Administration of 0.05mg/kg of COCPs led to decrease the serum FSH concentration to 71.56 ng/ml while
750 mg/kg FSA extract led to decrease it to 25.62 ng/ml, which shows that FSA extract is effective almost three times
more than COCPs at higher dose. The uterine weight in the FSA extract treated group was normal, while the COCPs
treated group was insignificantly high. The implantation rate was zero in all groups except the positive control group.
The endometrial thickness in the FSA extract treated group was normal while in the COCPs increased. The
endometrial gland density was normal in FSA extract treated group, while it decrease in COCPs treated group which a
remarkable sign of endometrial atrophy. Histological endometrial tissues were normal in FSA extract treated group
while COCPs treated group showed abnormal deciduiod cells (decidual like cells).
Conclusions: Administration of FSA extract decreased FSH concentration to almost three times more than OCCPs
which show the high effectiveness of FSA extract more than marketed COCPs, not only that but it also showed no
adverse effects in the uterine opposite with COCPs which guide us to alternative natural and safe contraceptive
method.
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INTRODUCTION
For decades, calls for more acceptable family planning
options have been hindered by the inadequate attention
and resources afforded to the contraceptive research and
development field, as well as by a shift in the focus of
remaining efforts from discovery to adaptation.1
Several factors make this a good time to reinvigorate the
field of contraceptive research and development. These
include an increasing understanding among international
agencies and policymakers of the economic, social and
personal costs of unintended pregnancy, and growing
commitment to achieving universal access to family
planning;2 the expansion of consumer markets in
developing countries, which represent potentially
profitable new markets for contraceptive products;3 a
rising demand for contraceptives, because the number of
reproductive age women is increasing in developing
countries, and because the desire for smaller families;4 as
well as advances in scientific knowledge and tools, which
pave the way for the development of innovative
contraceptive methods.1,5

an electrical blender (LMS-1003, IKA WERKE,
Malaysia). Then it was prepared by weighing 1 g of
powder in 10 ml distilled water. The solution was stirred
on a magnetic stirrer for 24 hours and the dissolved
fenugreek was taken, then the dissolved fenugreek was
centrifuged for five minutes on 9000 rpm by using
centrifuge machine (Hanil, Supra 22k. south Korea), the
supernatant was taken, then it was stored at –80°C for 12
hours, then it was kept in freeze dryer machine (Martin
Christ, Model Alpha 1-4, Germany) for seven days after
that it can be kept at -20°C until use as shown in Figure
1.10

There is a vital need to produce new contraceptive
methods. What is needed is a broad array of contraceptive
methods that require less complex distribution system,
safer and less discomforting than current methods; that
combine high acceptability with high continuity of use;
and that are suited to the diverse requirements imposed
by the variety of conditions throughout the world.6
Recently, oral contraceptive pills (OCPs) is the most
common contraceptive method used worldwide.7
However, using OCPs has a lot of adverse effects such as
venous thrombosis, myocardial infarction and worsening
migraine.8 Therefore, some women still rely on
traditional herbs for family planning based on its
common use for many years. These herbs are more
affordable, easily available, and believed to cause fewer
side effects. One of these herbs is Trigonella foenumgraecum (fenugreek) seeds, which is a famous an annual
plant, cultivated worldwide as a semiarid crop. It has
potential antifertility effect with minimal side effects and
lower cost of production.9 The aim of ongoing research to
focus on the potent antifertility activity of fenugreek
seeds by comparing the effectiveness between Fenugreek
seeds aqueous (FSA) extract with standard combined oral
contraceptive pills (COCPs) to determine if fenugreek
seeds can be as effective as COCPs.
METHODS
Preparation of FSA extract
Fenugreek seeds were purchased from a local shop from
Yemen and cleared from the extraneous matter.
Fenugreek seeds were prepared at the Herbal Research
Laboratory of Kulliyyah of Pharmacy (KOP), (IIUM).
The fenugreek seeds were blended into powder by using

Figure 1: Preparation of FSA extract.
COCPs
COCPs tablets contain ethinyl estradiol and
levonorgestrel were purchased from local pharmacy, the
tablets were crushed into powder form. 10 mg of the
powder was dissolved in 1 ml of propylene glycol at
37°C.11
Animal study
The animals used for this research were 24 females and
12 males adult healthy Sprague Dawley rats with average
weight between 200 and 250 grams. Female rats were
seven to eight weeks old. The rats were purchased from a
licensed animal breeding house in Malaysia. They were
housed with appropriate facilities and were kept under
closely controlled environmental condition at 22°C ± 2°C
room temprature with a 12 hr light–dark cycle, humidity
between 40-60%. They were kept in metal cages and
were treated in accordance with the Guidelines for the
Care and Use of Laboratory Animals of the National
Institutes of the Health. Procedures and handling of the
animals were conducted in strict compliance to the
approved institutional protocol and in accordance with
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the Guidelines for the Care and Use of Laboratory
Animals
of
the
Kulliyyah
of
Medicine,
IIUM/IACUC/2015/(5) (27).
Experimental design
Administration of FSA extract and COCPs into the
animals
After one week of acclimatization, the rats were
randomly divided into four groups, each group has six
female and three male rats; the first group positive
control group, animals in group A didn’t receive any
treatment, they were mated to be pregnant. Animals in
group B were negative control, they also didn’t receive
any treatment, as only female rats were kept. Animals in
group C received 0.05 mg/kg of ethinyl estradiol from
COCPs. Animals in Group D received 750 mg/kg of FSA
extract. Prior to the administration of FSA extract and
COCPs daily by using an orogastric tube for 15 days.
Preparation of vaginal smears
Obtaining the sample
Vaginal smear cytology of all 24 female rats was
performed for 15 days during the treatment. The vaginal
smears were detected every morning, from 9.00 am till
10.00 am, vaginal smears were collected by inserting a
calibrated disposable plastic inoculation loop size 10 µL
(COPAN Diagnostics Inc, USA) into the vaginal
opening. A swab was gently inserted at a relatively steep
angle, after 1-2 inches of the swab was inserted, when the
swab is fully inserted, the end of the inoculation loop was
rotated through 2-3 revolutions, which will allow the tip
of the loop to pick up an adequate load of cells and then
gently withdrawn. The vaginal cells collected were
transferred into a glass slide by rolling the loop tip along
the length of the glass slide.
Preparing and staining the smear
The smear was prepared immediately after withdrawal
the swab; the slides were dipped 5 to 10 times into 70%
ethanol to fix it expeditiously. After fixation, the slides
were stained by Methylene blue. A few drops were added
to the slides for five minutes and then the slides were
rinsed by running tap water, after that the slides were
ready to be examined under the microscope.
Microscopic examination
The slides were examined using a standard laboratory
light microscope (Olympus, Model CX 31, Japan). The
four stages were distinguished by characteristic cell types
that are visible during each stage, in addition differences
in cell density. The descriptions and classification in this
section relate specifically to the appearance of smears
taken.

Three main cell types were seen in the vaginal smears:
Cornified cells: large, angular and irregularly shaped,
mostly non-nucleated when mature which is in the estrus
phase. Epithelial cells: not quite as large as the cornified
cells and much more rounded in shape, those seen at
proestrous phase are mostly nucleated and with a granular
appearance. Those seen at metestrous phase, it tend to be
non-nucleated and less granular. Leucocytes: very small,
round cells. Nuclei not usually evident at the low
magnifications used. Epithelial and small cornified cells
without the tightly packed clumps seen in diestrous
phase.
Blood collection procedure
After 15 days of the treatment, blood was collected by
retro orbital puncture technique.12 Vaginal smear
cytology was performed on each rat prior to blood
collection procedure to determine the estrous cycle. The
blood was collected only when the animals were in the
proestrous phase. The rats were anesthetized with an
inhalation anesthetic ethyl ether. As soon as the rat was
removed from the inhalation chamber, the anesthetized
animal was rested on a flat surface, and held gently but
firmly by the nape of the neck.
The eyeball was made to protrude by pressing the animal
down with the thumb and forefinger just behind the eye
and pulling back the skin. A sterile non-heparinized tube
was pushed through the conjunctiva medially (inner side)
of the ocular cavity while the tube was gently rotated
until the plexus was reached, and filled with blood. The
rat was hold facing down to allow the blood to drip into
the collecting tubes.
After about 3 ml of blood was collected, the nape of the
neck was released slowly prior to withdrawal of the
hematocrit tube to minimize hemorrhage from the
puncture site. The animals were then placed into a
separate recovery cage, observed them to ensure a safe
recovery. Tubes of blood which collected from each
animal were left to be clotted for 15 minutes, then it
centrifuged (3000 rpm for 10 minutes), then the serum
separated and kept in a -20°C biomedical freezer (Sanyo,
MDF-U5312, USA) until further biochemical assay
procedure.
Mating process
After detection of proestrous “follicular phase” by
vaginal smear, the rats were allowed to mate overnight.
The next day vaginal smears were checked, when
copulatory mucous plug holds the sperm that’s detected,
and this mucous plug holds the sperm and it is a sign of
first day pregnancy which means the rats were
successfully mated, if not the estrous cycle immediately
repeated.
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Histological analysis

Comparison of the implantation rate in the four groups

Fresh uterine tissues were fixed in 10% neutral formalin
for histological studies. The tissues were processed by
conventional technique, the sections of 5 μm tissues were
cut by (Manual Rotary Microtome, Leica RM2135) and
paraffin-embedded center (EG 1160/Leica )was used to
fix the tissues sections of 5 µm thickness were prepared
and stained with hematoxylin and eosin for microscopic
(Leica IC50 HD) examination.

The implantation rate in the positive control group
(pregnant rat) was found to be 10.6667 but in the other
groups (negative; not pregnant group, COCPs treated
group and FSA extract treated group) was found to be
zero which revealed that the values were statistically
significant with P<0.001 in the positive control group
compared with other groups. The implantation rat was
done manually by counting the number of foetuses in the
uterus as shown in Figure 3.

Biochemical assay
The biochemical assays of FSH was performed by using
Enzyme Linked Immunosorbent Assay (ELISA) kit for
rats hormone FSH (Follicle Stimulating Hormmone),
catalog number E-EL-R0391 (Elabscience, Mutiara
Saintifik).
Statistical analysis
The data from this study were analysed using Statistical
Package for the Social Sciences IBM SPSS software,
version 20.0. Comparison of the data was done using one
way analysis of variance (ANOVA) followed by
Dunnette’s post hoc test. Data was expressed as mean ±
SEM. Statistically significant level was taken to be p
value less than 0.05.
RESULTS
Comparison of serum FSH concentrations in the four
groups
After the proestrous phase has been detected as shown in
Figure 2, the blood has been collected to measure the
serum FSH concentration. The lowest concentration of
FSH was in the FSA extract treated group, it has revealed
that the values were statistically significant P<0.001
followed by the COCPs treated group which also
revealed that the values were statistically significant with
P<0.001, then the negative control group (not pregnant
rats) and at the end, the highest concentration of FSH was
in the positive control group (pregnant rats). The mean
values were expressed as the Mean ± SD as shown in
Table 1. The differences in the standard error for the four
groups shown in Figure 8.
Comparison of the uterine weight in the four groups
The highest uterine weight was in the positive control
group (pregnant rats) followed by the COCPs treated
group, it was slightly high which revealed that the values
were statistically not significant with P<0.102, while the
negative control group (not pregnant rats) was as same as
the FSA treated group with normal uterine weight range.
The mean values were expressed as the Mean ± SD as
shown in Table 2, the differences in the standard error for
the four groups shown in Figure 8.

Figure 2: Stained vaginal smear by methylene blue
shows the estrus cycle phase.
Table 1: The differences of serum FSH concentrations
in the four groups, the mean values were expressed as
the Mean ± SD.
Groups
Female
rats
Female
rat 1
Female
rat 2
Female
rat 3
Female
rat 4
Female
rat 5
Female
rat 6
Mean ±
SD
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negative
control
group (not
pregnant
rats)
177.10
ng/ml
185.50
ng/ml
184.20
ng/ml
183.50
ng/ml
183
ng/ml
200
ng/ml
185.71 ±
1.51

positive
control
group
(pregna
nt rats)
81.5
ng/ml
88.2
ng/ml
86.9
ng/ml
79.5
ng/ml
88.2
ng/ml
95.5
ng/ml
86.63 ±
4.077

COCPs
treated
group
68.9
ng/ml
49.5
ng/ml
54 ng/ml
70.4
ng/ml
81.3
ng/ml
115
ng/ml
73.518 ±
11.59

FSA
extract
treated
group
34
ng/ml
22.9
ng/ml
30
ng/ml
18.4
ng/ml
23.2
ng/ml
28.6
ng/ml
26.18 ±
2.80
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Table 2: The differences of the uterine weight in the
four groups, the mean values were expressed as the
Mean ± SD.
Groups
Female
rats
Female
rat 1
Female
rat 2
Female
rat 3
Female
rat 4
Female
rat 5
Female
rat 6
Mean ±
SD

negative
control
group (not
pregnant
rats)

positive
control
group
(pregnant
rats)

COCPs
treated
group

FSA
extract
treated
group

0.4421

4.2579

0.8689

0.4922

0.4689

4.8683

0.8925

0.4224

0.4378

3.2761

0.8321

0.4501

0.4208

3.7169

0.8084

0.4615

0.4764

4.9865

0.8654

0.4271

0.4621

4.1649

0.8186

0.4837

0.4513 ±
0.26

4.2117 ±
0.25

0.8476
± 0.01

0.4561
± 0.24

were statistically significant with p<0.001. The
endometrial thickness in the COCPs2 treated group
which the rats were sacrificed after 15 days of stopping
the treatment, the endometrial thickness was to be found
recorded (100.71 ± 3.62) mm as for our observation, the
values were statistically significant with p<0.001. All the
values were expressed as the Mean ± SD. The lowest
endometrial thickness was in the COCPs1 treated group,
followed by the COCPs2 treated group, then the negative
control group (not pregnant rats) and FSA extract treated
group which were both the highest endometrial thickness,
the standard error shows these differences in Figure 8.

Figure 4: The uterine thickness in negative control
group (not pregnant rats), (FSA extract) and
COCPs treated group.

Figure 3: Implantation rate in negative control group
(not pregnant rats), (COCPs), (FSA extract) treated
groups and positive control group (pregnant rats).
Comparison of the endometrial thickness in the four
groups
As shown in Figure 4, 5 the endometrial thickness
observed with a magnification power 4x for all groups, in
the negative control group (not pregnant rat) was
recorded (177.37 ± 21.57) mm, followed by FSA extract
treated group which was (159.02 ± 21.68) mm while in
COCPs1 treated group which the rats were immediately
sacrificed after stopping the treatment, the endometrial
thickness was to be found (41.60 ± 20.17) mm, the values

Figure 5: Cross section of the uterine tissue in
negative control group (not pregnant rat), FSA
extract treated group, COCPs1, treated group
immediately after stopping the treatment and
COCPs2 treated group after 15 days of
stopping the treatment.
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Comparison of endometrial gland density in the four
groups

DISCUSSION
Comparison of FSH concentrations in the four groups

As shown in Figure 6, the endometrial gland density in
the normal negative group (not pregnant rats) were found
to be (38.16 ± 2.03), in FSA extract treated group were
found to be (37.83 ± 1.60), in COCPs1 treated group
were found to be (8.16 ± 1.16) which revealed that the
values were statistically significant with p<0.001, in
COCPs2 treated group were found to be (16.16 ± 1.16)
which revealed that the values were statistically
significant with p<0.001. All values were expressed as
the Mean ± SD. The lowest number of the endometrial
gland density was in COCPs1 treated group followed by
COCPs2 treated group, then FSA extract treated group
which was as same as the negative control group (not
pregnant rats), the standard error shows these differences
in Figure 8.

The present study demonstrated the different
concentrations of serum FSH in the four groups; negative
control group (the normal not pregnant rats), positive
control group (the normal pregnant rats), COCPs treated
group and FSA extract treated group.

Figure 7: uterine cross section in negative control
group, FSA extract treated group shows normal
endometrial tissues and COCPs treated group shows
abnormal deciduoid cells in the endometrial tissues.

Figure 6: Endometrial gland density in the negative
control group (not pregnant rats), FSA extract treated
group, COCPs1 and COCPs2 treated group.
Comparison of the histological endometrial tissues in
the four groups
As shown in Figure 7, the histological endometrial tissues
in the negative control group was normal, the stromal
cells were normal, the cytoplasm was clear, the number
of glands was normal and there is no deterioration has
been observed which was as same as the uterine tissues in
the FSA extract treated group. In the opposite of COCPs
treated group, the endometrial tissues have an abnormal
deciduoid cell (decidual like cells) which is prominent
cell borders and uniform with round to oval nuclei and
their cytoplasm has small vacuoles.

Figure 8: Standard error for FSH concentration,
uterine weight, endometrial thickness and
endometrial gland density in the four groups.
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In the first group; negative control group (the normal not
pregnant rats), the FSH concentration was in the normal
range 182.86 ng/ml, which is high compared to the
positive control group (the normal pregnant rats), in the
not pregnant rats, the FSH secretions will be normal
because the rats still ovulating due to FSH release which
trigger the ovulation.13 But in the pregnant rats, the FSH
was significantly low 84.86 ng/ml because the rats were
pregnant, means there is no ovulation, the results were in
the agreement that FSH level will decrease when the
mammals are pregnant because of no ovulation.14
In the third group; COCPs treated group, the FSH
concentration was significantly low 71.56 ng/ml and this
observation was in the agreement that the FSH level will
decrease when the females will be treated with
contraceptive medications as the mechanism and
pharmacodynamics of the contraceptive medications
were related to decrease the level of FSH in the body,
eventually stopping the ovulation and thereby no
pregnancy will occur, this was proved and with
agereement with many studies that amenorrhea which is
absence of menstrual cycle associated with low FSH
values and chronic anovulation.15,16
In the fourth group; FSA extract treated group, the FSH
concentration was the lowest among all groups 25.62
ng/ml, it was lower than marketed COCPs almost three
times and this prove the strong effectiveness of FSA
extract compared to contraceptive medications and this
shows the potential antifertility activity of FSA extract.17
The FSA extract has a strong effect in decreasing FSH
level as observed which end by failed pregnancy because
there is no ovulation since the level of FSH is too low.
This effect is possibly due to the components present in
the FSA extract specifically diosgenin; the bioactive
constituent that is believed attribute to the antifertility
effect of fenugreek.18
The value FSH was found to almost 3 times lower than
the marketed contraceptive pills which indicates that the
FSA extract was effective more than the marketed
contraceptive pills at higher dose.

0.46 g which shows that FSA extract has no effect on the
uterine weight which resulted in altering the
physiological condition of uterine.
Comparison of the implantation rate in the four groups
In the first negative control group (the normal not
pregnant rats), the implantation rate was zero in this
group because the rats didn’t mate, so they didn’t become
pregnant, but in the positive control group (the normal
pregnant rats) the implantation rate was high 10.66667
because the rats very fertilize so the implantation rate was
high.
In the third group, COCPs treated group, the implantation
rate was zero since the contraceptive medications prevent
pregnancy. In the fourth group, FSA extract treated
group, the implantation rate was zero which shows that
fenugreek works as unfertilized agent to prevent
pregnancy.
Comparison of endometrial thickness in the four groups
The endometrial thickness in the negative control and
FSA extract treated group was normal with 177.37 mm
and 159.02 mm respectively.
However, the endometrial thickness in COCPs1 treated
group immediately after stopping the treatment was
found to be 41.60 mm, the thickness of endometrium
become more thinner in contraceptive treated female rats
and this observation was in the agreement that the uterine
thickness will reduce when females will be treated with
contraceptive medications as the mechanism and
pharmacodynamics of the contraceptive medications
were related to reduce the endometrial thickness,
eventually changing the endometrium layer and thereby it
will be difficult for implantation the fertilized egg. The
endometrial thickness in COCPs2 treated group after 15
days of stopping the treatment was be to found 100.71
mm which still thin compared to the normal range and
this is a sign that even after some time of stop taking the
contraceptive pills, the side effects will be in the
body.19,20

Comparison of the uterine weight in the four groups
In the negative control group (the normal not pregnant
rats), the uterine weight were in normal range 0.46 g
since the rats were not pregnant, while in the positive
control group (the normal pregnant rats) the uterine
weight was significantly high 4.30 g because the rats
were pregnant so the uterine weight increased due to the
weight of foetuses inside the uterine.
In the third group, COCPs treated group, the uterine
weight was not significantly high 0.84 g as our
observation.
In the fourth, FSA extract treated group, the uterine
weight was as same as in the normal not pregnant rats

Comparison of endometrial gland density in the four
groups
In the negative control and FSA extract treated group, the
endometrial gland density was normal, the distribution
and the number of the glands were normal in both groups,
in the negative control group the gland number was to be
found 38.16 and in FSA extract treated group the gland
number were to be found 37.83 which is normal in both
groups.21 While in COCPs1 treated group immediately
after stopping the treatment was found to be 8.16 and in
COCPs2 treated group after 15 days of stopping the
treatment was be to found 16.16. The glands number in
both groups COCPs1 and COCPs2 treated group reduced
which a remarkable sign of endometrial atrophy and it is
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also a sign that that even after stop taking the
contraceptive pills the side effect will be in the body.20,22
Comparison of histological uterine tissues in the four
groups
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