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Abstract: Allium sativum (Garlic) is one of the plants used as a therapeutic agent in many cultures. The current
study was intended to investigate the anti-fertility activity of methanol bulb extract of Allium sativum on Swiss
albino male mice. Swiss albino mice were divided into three groups. Each of the groups contained five sub-
groups. Each of the sub-groups consisted of 1 male and 1 female mouse. The first group was given 1% of
Tween 80 solution as control while the second group and third groups were given extract orally as test group
at dose of 500 mg/kg per body weights and 1000 mg/kg per body weights respectively. The lower concentration
(500 mg/kg/BW) of methanol bulb extract of Allium sativum showed significant result and gave temporarily anti-
fertility activity. However, the higher dose (1000mg/kg/BW) gave relatively more permanent antifertility activity
on Swiss albino mice in comparison with the control. The duration of gestation was considered for statistical
significance. The duration of gestation at dose 500 mg/kg was 33±0.37 which was significantly different
(P<0.05) from the control group in which the duration of gestation was 18±0.37. However, no neonate was
produced at dose of 1000mg/kg. No teratogenic effect was found in pregnant female mice and the delivered
litters. The results of this study demonstrate that methanol bulb extract of Allium sativum possess anti-fertility
effect on male mice and have no teratogenic or unthrifty effect on female mice.
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INTRODUCTION medicine for treatment of certain ailments or as

Population explosion has become a burning issue one of such plants used as biennial medicinal plant that
throughout the world. It is an imminent hurdle for a has been described in the folklore of many cultures as a
country’s development as the natural resources are therapeutic agent [3]. Plants have provided a source of
limited. The population of Bangladesh  is  multiplying at inspiration for novel drug compounds, as plant derived
an alarming rate and has crossed 180 million. Fertility medicines have made large contributions to human health
regulation has therefore become the major concern of and well-being [4].
people of all walks of life. In recent years, plants are Various methods of contraception were used for
pursued over synthetic antifertility  drug  because  plants fertility control. There are a variety of methods available
are easily available, economic and devoid of harmful side and are in use for female contraception [5]. In contrast,
effects [1]. In recent years, research work through light on except for the barrier method and vasectomy, there are no
the effect of several kinds of plants on the reproductive methods available for male anti-fertility. Thus, there is a
health of man and animals where it is commonly used as need  to  develop  multiple  male  anti-fertility  methods.

condiments for cooking purposes [2]. Allium sativum is
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The risk obtained by the drugs has triggered the need to approximately 1% alliin (S-allyl cysteine sulfoxide). One of
develop newer molecules from medicinal plants. Hence
there is need to search suitable products from indigenous
medicinal plants that could be effectively used. Many
local plants have been identified and tested for their
antifertility effect in male rats and mice [6,7].

Synthetic hormonal contraceptives cannot be used
continuously because of their health related effects, like
increase in blood transaminase and cholesterol levels,
dyspepsia, headache, depression, tiredness, weight gain,
hyper menorrhea and inter-menorrheal hemorrhage and
also disturb the metabolism of lipid, protein, carbohydrate,
enzymes and vitamins. Therefore, scientists are on the
hunt for newer alternatives, with lesser side effects, self-
administrable, less expensive and with complete
reversibility [8].

In our country as well as in the world, there are
several medicinal plants associated with antifertility
properties. Fertility regulation with plants or plant
preparations has been reported in the ancient literature of
indigenous system of medicine. A large number of plant
species with antifertility effects have been screened in
China and India, since last 50 years and were
subsequently fortified by national and international
agencies [9,10]. However, the search for an orally active,
safe and effective plant preparation or its compound is yet
to be fulfilled for fertility regulation as many of them have
incomplete inhibition of fertility or side effects.

Plant Species: Allium sativum L. (Family: Amaryllidaceae)
commonly known as garlic, is a species in the onion
genus, Allium. Usually it is used as spice and widely
cultivated. It is a bulbous plant. It grows up to 1.2 m
(4 feet) in height. It produces hermaphrodite flowers.
Pollination occurs by bees and other insects. Proper
identification of the plant was carried out by Dr. Shaikh
Bokhtear Uddin, Associate Professor, Department of
Botany, University of Chittagong, Chittagong-4331 and
was also confirmed by standard book. A voucher
specimen of the plant was deposited in the herbarium of
Department of Botany, University of Chittagong.

Chemical Constituents: Allium sativum (garlic) contains
at least 33 sulfur compounds, several enzymes, 17 amino
acids and minerals such as selenium, germanium. It
contains a higher concentration of sulfur compounds than
any other Allium species.The sulfur compounds are
responsible both for garlic’s pungent odor and many of
its  medicinal   effects.   Dried,  powdered  garlic  contains

the most biologically active compounds, allicin
(diallylthiosulfinate or diallyl disulfide) does not exist in
garlic until it is crushed or cut. It is also contains enzymes
such as allinase, peroxidases, myrosinase and amino acids
and their glycosides such as arginine [11].

Therapeutic Activities: Scientific reports revealed that the
bulb extracts of Allium sativum has abortifacient,
antilipemic, antihhypertensive, anti-atherosclerotic,
spasmolytic, hepatoprotective, antiviral, antibacterial,
antifungal, antiparasitic, antioxidant, immunostimulant
activities [11]. It inhibits platelet aggregation and
enhances fibrinolytic activity, reducing clots on damaged
endothelium. Another important use of Allium sativum is
as antidiabetic. It controls the blood sugar level by
different types of mechanisms [12]. Due to its antiseptic
properties, garlic is a good remedy for the prevention and
treatment of colitis, dysentery and diarrhea. Claims also
have been made for its use in the treatment of whooping
cough and tuberculosis and its effect in treating ring
worm as well as an anti-asthmatic and anti-epileptic and
an immune system booster [13, 14].

MATERIALS AND METHODS

The main objective of performing experiment is to
find out the anti-fertility activity of orally administered
bulb extract of Allium sativum on Swiss albino male mice.
The present study is designed to evaluate the antifertility
activity of methanol bulb extract of Allium sativum
regarding daily sperm production with abnormality of male
sperm and weight change. Besides these teratogenicity in
female mice and neonates was also determined.

Test Materials Used for the Study:

The methanol crude extract for investigation of anti-
fertility activity.
Solvent (methanol) was used for dissolving the
compounds.
Adult Swiss albino Mice (15 males and 15 females) of
30-35 days of age for test.

Extraction of Plant Material: The bulb of Allium sativum
L. was cut into small pieces, soaked 500 gm of chopped
Allium sativum bulb in 1000 ml of methanol and placed in
rotary shaker machine for 7 days with constant shaking.
After filtration, the filtrate was placed in water bath at
temperature of 60-65 °C.
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Ethical Consideration for Animals Used in the Study: 500mg/kg dose while sub-groups-XI, XII, XIII, XIV and
Adult Swiss albino mice (n = 22) of 30 - 35 days age were XV were treated with 1000 mg/kg dose. The experimental
used. The mice were collected from the Faculty of procedure was as follows:
Pharmacy, Jahangirnagar University, Savar, Dhaka. The
mice weighing about 30-40 grams, was house in colony The weights of both male and female mice (fresh)
cages (4 mice per cage) at an ambient temperature of 25 to were taken and ensured non pregnant female mice for
27°C with 12 hours light and dark cycles and having the study.
proper ventilation in the room. The mice were kept male Male mice were separated after taking weight before
and female in separate cages. They were fed normal diets starting the treatment.
purchased commercially from the vendors and water ad A feeding tube was kept ready for oral administration
libitum. The animal was allowed to acclimatize to the and washed with DMSO. 
laboratory environment for one week and then divided The appropriate dose of sample solution was taken
into groups for experiments. Guidelines of Institutional according to the body weight of the test male mice
Animal Ethics Committee were followed to carry out this by means of feeding tube.
study [15]. The measured amounts (500 mg/kg/BW and 1000

Preparation of the Doses: The extract showed no toxicity the test male mice.
even at dose of 2000 mg/kg. Hence 1/2th (1000 mg/kg) and Before given the next dose, the male mice were kept
1/4th (500 mg/kg) of this dose were selected for this separately in colony cages with standard laboratory
study. The samples were prepared at doses of 500 and diet and water for two days.
1000 mg/kg per body weight of the male mice by The 2  doses were given after two days of 1  doses,
dissolving 200 mg of extract in 4 ml and 400 mg of extract the 3  doses were given after two days of 2  doses,
in 4 ml of 80% tween solution respectively. the 4  doses were given after two days of 3  doses

Treatment Protocol: For this study we followed the doses at the same time interval with standard
procedure of Abu et al., 2012 [16] with slight modification. laboratory diet and water
Total of 15 groups of mice (1 male and 1female in each Again kept separately for two days with full living
sub-group) were taken and assigned as sub-groups I, II, support.
III, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XIV and XV. The treatment period of male mice with doses was
Only the male mice of proven fertility were treated with total of ten days.
extract. Sub-groups-I, II, III, IV and V were assumed as After completion of the doses male mice were kept
control groups and treated with 1% of tween 80solution. with female mice for intercourse.
The sub-groups-VI, VII, VIII, IX and X were treated  with The mice were kept in the following order (Table 1)

mg/kg/BW) of extract were fed orally into gavages of

nd st

rd nd

th rd

and the 5 doses were given after two days of 4th th

Table 1: Order of grouping of mice
Groups Weight of male (gm) Weight of female (gm) Doses for male (mg/kg/BW)
Control I 32 32 --

II 33.1 32.7 --
III 32.3 33 --
IV 33.7 32.9 --
V 34 33.5 --

MBEAS 500 mg/kg/BW VI 32.7 30 500
VII 33 34.4 500
VIII 33.3 33 500
IX 33.2 32.6 500
X 32.7 31.8 500

MBEAS 1000 mg/kg/BW XI 38 33.2 1000
XII 38.5 34.4 1000
XIII 37.9 34 1000
XIV 36.4 33.8 1000
XV 37 34.2 1000

MBEAS: Methanol Bulb Extract of Allium Sativum
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All groups of mice were kept under observation for treatment, Control sub-groups-IV and V reproduced 8 and
forty days in colony cages with standard laboratory 7 pups i.e., female mice of control groups got pregnant
diet and water and after ten days interval every which was the evidence of fertility. On the other hand the
group were checked for pregnancy of female mice. mice of test groups did not reproduce any fertile action
After withdrawal of the treatment again body weight with this treatment procedure. Thus, it was assumed that
were taken for both control and test mice. methanol bulb extract of Allium sativum induced a highly
The reversibility in fertility action was observed in all significant decrease in testicular sperm count and daily
treated animals for 13 days of withdrawal of sperm production in all the test groups compared to
treatment. Control.

To evaluate the teratogenic effect we considered the withdrawal of treatment in all treated groups. After 30

Weight variation in neonates sub-groups-VI, VII, VIII, IX, and X which treated with
Rate of mortality 500mg/kg/BW got pregnant. However until then the
Gross malformation female mice of sub-groups-XI, XII, XIII, XIV and XV

Statistical Analysis: The duration of gestation in each After that their weight were noted and significant weight
groups was considered for statistical significance. The change has been observed (Table 2 and 3). Then they
statistical analysis was carried out by GraphPad Prism were allowed to deliver their pups naturally.
(ver. 6.05, GraphPad software, Inc). The level of On the gestation of 32  day sub-groups-IX and X,
significance  was   set   at  P<0.05  and  the  values  were 33 day sub-groups-VI and VIII and 34  days sub-group-
expressed as Average± S.E.M. VII dams (pregnant mice) were delivered their litters. At

RESULT AND DISCUSSION and Figure 1) and examined for gross malformations.

The antifertility effect of methanol bulb extract of XIV and XV did not give birth to any pup within the
Allium sativum L. was found at different concentrations treatment period.
in Swiss albino mice. The treatment duration was total two Above results shows that the lower concentrations
months. After 17 days of treatment, Control sub-groups-I (500 mg/kg/BW) of methanol bulb extract of Allium
and III reproduced 10 and 9 pups (neonates of mice) sativum gave temporarily anti-fertility activity. But the
respectively,  after   18   days   of   treatment,  Control higher dose (1000 mg/kg/BW) gave relatively more
sub-group-II  reproduced  9  pups  and  after  19  days  of permanent anti-fertility activity.

The levels recovered to almost normal for 15 days of

days of withdrawal of treatment, the female mice of the

which treated with 1000mg/kg/BW were not pregnant.

nd

rd th

birth, the number of pups (litters) were counted (Table 4

However, until then the mice of sub-groups-XI, XII, XIII,

Table 2: Weight variation of mice before and after the treatment

Weight of male (gm) Weight of female (gm)

------------------------------------------------------------------------- ---------------------------------------------------------------------

Group Before Avg After Avg Before Avg After Avg

MBEAS

500 mg/kg/BW VI 32.7 34 30 36.3

VII 33 33.9 34.4 39.8

VIII 33.3 32.98 35.1 34.46 33 32.36 38.2 38.32

IX 33.2 34.7 32.6 39

X 32.7 34.6 31.8 38.3

MBEAS

1000 mg/kg/BW XI 38 39.2 33.2 36.6

XII 38.5 40 34.4 36.9

XIII 37.9 37.56 39.6 39.4 34 33.92 36.2 36.5

XIV 36.4 38.7 33.8 37

XV 37 39.5 34.2 35.8
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Table 4: Effect of methanol bulb extract of Allium sativum on the duration of gestation and number of neonatal produced

No. of pups produced in 40 days
-------------------------------------------------- Duration of

Groups No. of neonatal Average gestation (in days) Average ±S.E.M

control I 9 8.2 18 18±0.37
II 7 17
III 8 17
IV 8 19
V 9 18

500mg/kg/BW VI 1 2.4 33 33±0.37*
VII 3 34
VIII 3 33
IX 2 32
X 3 32

1000mg/kg/BW XI -- -- --
XII -- --
XIII -- --
XIV -- --
XV -- --

Note: (--) means no delivery; *Significant at P<0.05 in comparison to control (Dunnett's Multiple Comparison Test)

Fig. 1: Duration of gestation (Day) in control and Allium mortality had been found in this study.
sativum treated mice

The result also shows that at lower concentration the
female mice of sub-groups-VI, VII, VIII, IX and X gave Thepresent study indicates that the methanol bulb
birth to one, three, three, two and three pups respectively extract of Allium sativum exhibits antifertility effect on
that were significantly lower than the control groups. It is Swiss albino male mice. This extract does not cause
the evidence of lower sperm production in male mice of teratogenic and deleterious effects on the fertility of
sub-groups-VI,  VII,  VIII,  IX  and  X  (500mg/kg/BW) female albino mice and in the produced neonates.
(Table 4 and Figure 1). However, the exact mode of action was not a concern of

Similar  results  were  reported  that Allium sativum this study and requires further investigation. This study
was  found  to  be  effective  in  the   recovery of may be helpful for further investigation in the formulation
testicular  functions  and  spermatogenesis  in  rats [17] of male contraceptives and specific chemical entity
and  decrease  in  sperm  count, motility, percentage elucidation responsible for antifertility activity.
normal   morphology   and    epididymal    volume  when
the aqueous extract of garlic was investigated for ACKNOWLEDGEMENT
testicular  functions  in  the  rat  [18].  Reports  found  to
have decrease  in  the   number   of   implantations  and The authors are grateful to the authority of
the number of viable fetuses in the similar treatment Department of Pharmacy, Faculty of Science and
[19,20].   Oyedeji   et   al.   [21]   reported   similar  effects Engineering, International Islamic University Chittagong
that  could be  due  to  reductions  in  sperm  motility, for the grant of this research work.

sperm counts, sperm viability and increase in the
percentage of abnormal sperm cells induced by the crude
extracts.

No significant weight variation was found in the
litters produced  by  mice  (sub-groups-VI, VII, VIII, IX
and X) in comparison to Control groups. Morphological
formation was normal and no significant gross
malformation (morphological change) was found among
the litters produced. Moreover, no record of neonatal

CONCLUSION
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