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Abstract

In the present study, antifertility activity of ethanolic extract of Allium cepa Linn was
evaluated. The ethanolic extract of Allium cepa showed significant antifertility
activity Pretreatment with ethanolic extract showed significant inhibition of number
of implant site at a dose of 300 mg/kg. There was no change in ovulation, hence the
antifertility activity observed in the present study with Allium cepa can be attributed
largely to its antiimplantation activity.

Key words: Allium cepa, antifertility activity, antiimplantation activity.

Introduction

India within, few years of time span will be the leading country as far as the
population growth is concerned. Since the population rising tremendously, this may
affect drastically the economic growth of India. Family planning has been promoted
through several methods of contraception, but due to side effect produced by the use
steroidal contlraceptivel and use of abortifaciant drugs. There is a need of drug which
is effective with lesser side effects.

The plant Allium cepa Linn. (Liliaceae) are proved to shown the antidiabetic?,
antioxidant’, antihypertensive4, antithrombotic™ hypoglycemic,Gantihyperlipidemic7.
Bulb extract shown to have ecobolic effect in rats®. The bulb of of Allium cepa
contains Kampferol, p-sitosterol, ferulic acid, myritic acid, prostaglandins9
.Traditionally plant containing these constituents used as abortifaciant, the bulb
extract of Allium cepa had showed ecobolic effect in mice and rats'’. The aim of
present study was to evaluate antifertility activity of Allium cepa Linn in female rats.
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Materials and methods

Plant material- Bulb of Allium cepa Linn was collected in month of January 2008
dried and sample was authenticated by Agharkar Research Institute, Pune, India.
Extraction was done by maceration process for 72 h using ethanol. The percentage
yield was found to be 4.8 % w/w. Preliminary phytochemical studies showed the
presence of flavonoids, glycoside, carbohydrates, tannins, amino acid and sterols etc.
Animal-Wistar rats (150-200 g) of either sex were obtained from National
Toxicological Centre, Pune, India for the study. They were housed under standard
condition of temperature (24 +1°C), relative humidity (65+10%), light and dark cycle
(14:10 h) and fed with standard pellet food. (Amrut Laboratory animal feed diet.
Pune, Maharashtra, India) and water ad libitum. The initial body weight of each
animal was recorded. The vaginal smear of the female rats was studied
microscopically for estrus cycle every morning at 8-9 am. Only female rats with
normal estrus cycle were selected for the antifertility activity evaluation.

All experimental procedures were carried out in strict accordance with the
guidelines prescribed by the Committee for the Purpose of Control and Supervision
on Experimentation on Animals (CPCSEA Reg. No. 198/99/CPCSEA) and were
approved by the Institutional Animal Ethics Committee.

Acute toxicity study

Acute toxicity study of ethanolic extract of Allium cepa Linn were carried out
in mice according to OECD guidelines. Extract at different doses up to 2000 mg/kg,
p-o. was administered and animals were observed for behavioral changes, any toxicity
and mortality up to 48 h. There was no toxic reaction or mortality, and found to safe.
Based on acute toxicity result we have selected 150 mg/kg and 300 mg/kg for
antifertility evaluation.

Antiovulatory activity '’

The animals used in this method were female rats divided into 3 groups (n=6), fasted
overnight and allowed free access to water ad libitum. Different groups of female rats
were treated with test drug at 150 and 300 mg/kg, p.o. Vaginal smear from each rat
was examined daily for 15 days, and those rats exhibited three regular cycles'? were
used. Drugs and vehicle were started in the estrous phase and administered orally,
daily for 15 days. Group I received vehicle only (1% gum acacia, p.o. daily) and
served as control. Groups II and III received ethanolic extract of Allium cepa at 150
and 300 mg/kg, respectively. The 15-day treatment was to cover three regular estrous
cycles. Vaginal smear from each animal was observed every morning between 9-10

th
A.M. On the 16 day, 24 hours after the last treatment, the rats from each group were
anesthetized and sacrificed. Ovaries and uteri were dissected out, freed from extra
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deposition, and weighed on a sensitive balance. One ovary from each animal was
processed for biochemical analysis of cholesterol.
Antiimplantation activity

Female rats of proestrus phase were kept with male rats of proven fertility in
the ratio of 2:1. The female rats were examined in the following morning for evidence
of copulation. The animal which showed thick clumps of spermatozoa in vaginal
smear were separated from the male partner and divided into 3 groups (n=6). Animals
in the groups I given vehicle only and serve as control. Ethanolic extract of Allium
cepa at 150 mg/kg and 300 mg/kg were administered to group II and group III
respectively from day 1 to 7 of pregnancy. The day when spermatozoa detected in
vaginal smear was considered as day 1 of pregnancy.

All the animals were sacrificed under light ether anesthesia and laprotomy was
performed to determine the number of implantation sites on the both uteri horn and
the number of corpora lutea on the both ovaries. The fertility rate was calculated by
the percentage of implantation per number of corpora leutea (representing number of
eggs ovulated).

Statistical analysis-The values are expressed as mean + SEM. ANOVA followed by
Dunnett’s was performed to determine the differences between means and p<0.05
considered as statistically significant.

Results

Antiovulatory activity-Ethanolic extract of Allium cepa at 150 mg/kg and 300 mg/kg
showed no change in the weight of ovaries and cholesterol level, when compared with
vehicle treated group (Table 1.)

Table 1. Effect of the ethanolic extracts of Allium cepa Linn on ovarian weight

and cholesterol level.

Treatment and dose Ovarian weight in Cholesterol level
(mg/kg p-o.) mg/100g body weight in ovary (mg/50
mg)

Gum acacia (1 %, Iml/kg) | 38.46 +0.68 0.38 £0.06
Ethanolic extract of Allium | 40.59 +0.83 0.43+£0.10

cepa (150)

Ethanolic extract of Allium | 37.24 £1.23 0.41 £0.09

cepa (300)

*P<0.05, **P< 0.01 compared with vehicle treated control group
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Antiimplantation activity-Both doses of extract showed significant inhibition of
number of implant site. Extract at the dose of 300 mg/kg was showed 66.66%

inhibition of implants in uterine horns when compared with vehicle treated group
(Table 2.)

Table 2. Effect of ethanolic extracts of Allium cepa Linn on implantation site

after oral administration for 7 days in female rats.

Treatment Days of | Number. of Number of Rats without
and dose administr | rats without implantation implantation
(mg/kg p.o.) ation implant on day | sites site (%)
10
Gum acacia (1 | 1-7 0 8.4 +0.51 0
%, 1ml/kg)
Ethanolic 1-7 1 54+0.81* 16.66
extract of
Allium cepa
(150)
Ethanolic 1-7 4 1.2 £ 0.8%* 66.66
extract of
Allium cepa
(300)

*P<0.05, **P< 0.01 compared with vehicle treated control group

Discussion

In the present study ethanolic extract of Allium cepa was evaluated for its
antifertility activity. In the antiovulatory model, we determined the cholesterol level
and ovarian weight. We found that, no change in cholesterol level and ovarian weight
in extract treated group, since the cholesterol is the precursor for the steroidogenesis
of ovarian endocrine tissues.

It is well known that for implantation exact equilibrium of estrogen and
progesterone is essential, any disturbance in level of these hormones causes
infertility'*.

Presence of chemical constituents in Allium cepa like Kampferol, B-sitosterol,
ferulic acid, myritic acid, prostaglandins and these constituents might responsible for
antiimplantation activity. Loss of implantation caused by Allium cepa may be due to
antizygotic or blastocytotoxic activity.

The present experimental findings suggest that, the ethanolic extract of
Allium cepa has antiimplantation activity rather than antiovulatory activity. Hence,
its antiimplantation action responsible for the antifertility activity. Further detailed
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study using different animal species to establish its antifertility activity and also

understand underlying cellular mechanism of action.

References

1.

10.

11.

12.

Bingel AS, Benoit PS; Oral Contraceptives: Therapeutics versus adverse
reactions, with an outlook for the future I.; J. Pharm Sci.; 1973 Feb;
62(2):179-200.

Galal EE, Gawad MA; Antidiabetic activity of Egyptian onion “Allium cepa”
extract; J. Egypt. Med. Assoc.; 1965; 48; 14-45.

. Dhanprakash, Brahma N. Singh, Garima Upadhyay; Antioxidant and free

radical scavenging activities of phenols from onion (Allium cepa); Food
Chemistry; 2007; 102(4); 1389-1393

Sakai Y., Murakami T., YamamotoY. Antihypertensive effect of onion on NO
synthase inhibitor induced hypertensive rats; Biosc; Biotecnol Biochem.;
2003; 67(6) 1305-11.

Yamada K., Namaura A., Sawashita N., Naguchi Y. Yamamoto J; An onion
variety has Natural antithrombotic effect as assessed by thrombosis /
thromolysis models in rodents; Thromb Res.; 2004; 114(6); 213-20.

Compos KE, Diniz YS, CataneoAC, Faine LA, Alves MJ, Nobeli EL;
Hypoglycemic and antioxidant effect of onion, Allium cepa: diatary onion
addition, antioxidant activity and hypoglycic effect on diabetic rats; Int J Food
Sci Nutr. 2003; 54(3); 241-6.

Lata S, Saxena KK, Bhasin V, Saxena RS, Kumar A, Shrivastva VK;
Beneficial effect of Allium sativum. Allium cepa and Comiphora mukul on
experimental hyperlipidemia and arthrosclerosis- A comparive evaluation;
Indian J. Pharmacol; 1991; 37; 132-5.

Chatterjee TK, Medicinal plant with antifertility property; Herbal Option;
1997; 77.

Dhanprakash, Brahma N. Singh, Garima Upadhyay; Antioxidant and free
radical scavenging activities of phenols from onion (Allium cepa); Food
Chemistry; 2007; 102(4); 1389-1393

Sharaf A. Ecobolic effect of Allium cepa in mice and rats; Qalit. Plant Mat.
Veg.; 1969; 17; 153.

Koneri R., Balaraman R., Saraswati CD. Antiovulatory and abortifaciant
potential of ethanolic extract of roots of momordica cymbalaria Fenzl in rats,
Indian J Pharmacol 2006, 38 (2) ; 111-114.

Hafez E.S.E.; Reproduction and breeding; Techniques for Laboratory
Animals; Lea and febiger, Philadelphia, PA, 1970



Pankaj S.Kothavade et al./Int.J. PharmTech Res.2009,1(1) 78

13. Khanna U., Chaudhari RR, Antifertility screening of plants part-1;
Investigation of butea monosperma (lam) kutze, Indian Journal of Medical
Research; 1968; 56; 1575-79.

14. Psychoyos A. 1966, Recent Research of egg implantation CIBA Foundation
study group.

skeskoskoskosk



