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SUMMARY

Petroleum ether, chloroform and ethanol extracts of the seeds of Melin azedarach Linn.
administered orally to male rats at the dose level of 25 mg/100 g body weight for 48 days showed
antispermatogenic activity, as the number of spermatocytes, spermatids and spermatozoa was
decreased. The total cholesterol content was increased while protein and glycogen contents were
decreased. The acid phosphatase content was also decreased while that of alkaline phosphatase
increased. At the same time the weight of caput and cauda epididymis, prostate gland, seminal
vesicle and Levator Ani muscle was decreased indicating its antiandrogenic property. Of the
three extracts, the petroleum ether extract was more potent in its antispermatogenic and
antiandrogenic activities and did not produce any sings of toxicity upto a dose of 25 mg/100 g
body weight oral administration. After subjecting it to preliminary phytochemical screening the
petroleum ether extract showed positive tests for steroids and saponins.
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INTRODUCTION

In a UNICEF report it has been stated family
planning could bring more benefits to more people
than any other technology now available to the
human race (Grant, 1992). In the last decade scientists
working in India and worldwide have been trying
to develop new strategies and technologies for
better human reproductive health and fertility
regulation. However, little information is available
in regulation of male fertility. As an alternate
approach to vasectomy, long-term contraception in
the male is needed in this modern era. From
Ayurvedic medicine, it is known that many plants
serve as natural sources for antifertility substance,
but only a few plants have so far been investigated
for antispermatogenic activity in males (Chakraborthy
et al., 1991; Reddy et al., 1997; Naseem et al., 1998;
Sharma et al., 1999). The treatment of purified
gossypol acetic acid which was isolated from
cotton seeds resulted in severe oligospermia with
impairment of sperm motility when administered
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alone or in combination with potassium. chloride in
langurs (Lohiya et al., 1990; Sharma et al.,, 1999).
Neem oil exiracted from the traditional Indian
plant Azadirachta indica was reported to have
antispermatogenic and spermicidal properties (Riar
et al., 1990; Purohit et al., 1991; Manoranjitham et al.,
1993; Sharma et al., 1996).

Melia azedarach Linn. (Maliaceae) which is an
indigenous plant in most of the Asian countries, is
cultivated extensively in India and China. Its
different parts like roots, leaves, flowers, bark,
seeds and their preparations have been used for
medicinal purposes. In Ayurveda it is mentioned
that the roots have the property of anthelmintic,
removes kapha (secretion due to throat infection)
and biliousness, pain in heart, blood impurities,
uterine pains after delivery etc. The seeds have the
property like antiseptic, antipyretic, insecticidal,
repellent brain tonic, curing inflammation, emmenagogue
etc. (Kirtikar and Basu, 1935; Ascher et al., 1995;
Valladares et al., 1999). The important constituents
of seeds are sterols, tannins, flavonoids, limonoids
and ligananes. (Lee et al., 1991; Ascher et al., 1995).
The present study is carried out in order to explore
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the potentiality of various extracts of seeds of M.
azedarach Linn. on male reproduction like spermatogenesis
and development of accessory reproductive organs
in rats.

MATERIALS AND METHODS

Plant material

M. azedarach Linn. (Maliaceae) seeds were collected
from the fields of North Karnataka region during
the month of March and April. This plant was
authenticated in the Department of Botany, Gulbarga
University, Gulbarga, India.

Preparation of the extract

The seeds were shade dried, powdered and
subjected to Soxhlet extraction (1 kg) with solvents
ranging from non-polar to polar, that is petroleum
ether (60-80°C), chloroform and ethanol (95%)
respectively. The extracts were concentrated to
dryness in a flash evaporator under reduced pressure
and controlled temperature. The petroleum ether
extract yielded a yellow oily extract (20 g), chloroform
extract yielded a brown gummy extract (15 g) and
ethanol extract yielded a dark brown extract (40 g).
All the extracts were prepared in tween-80 (1%)
suspended in distilled water.

Phytochemical tests

The presence of various chemical constituents in
petroleum ether, chloroform and ethanol extracts
of M. azedarach Linn. were determined by preliminary
phytochemical screening as described by Harborene
(1973), Kokate (1985). Dregendroffs reagent was used
for alkaloids, Libermann Buchard reagent for steroids,
shinoda test for flavonoids, Keller kiliani test for
glucosides and Ferric chloride reagent for phenols.

Mice toxicity studies

The acute toxicity study (Kattan et al., 1994) of various
extracts of M. azedarach .. were studied on 6-week
old Swiss mice at a dose of 15 and 25 mg/100 g
body weight/day. The extracts were prepared in
Tween 80 (1%) and given orally. Tween 80 (1%)
was used as control with the same oral volume as
that used for the extracts. The dosing schedule
used was once a day for 6 days and mice were
weighed and observed for any morphological

behaviour.

Animals

Colony bred male albino rats of Wistar strains, 60-
70 days old were used for the experimentation.
These rats were maintained under standard animal
house conditions with a balanced food prescribed
by CFIRI, Mysore, India, and water ad libitum.

Treatment

The animals were divided into four groups of five
animals each. The various extracts of M. azedarach
Linn. seeds were administered orally by using
intragastric catheter at the dose level of 25 mg/100
g body weight and treated as follows: Group I
received the vehicle, Tween-80 (1%) and served as
control. Group II, IIl and IV received petroleum
ether, chloroform and ethanol extracts respectively.
The above treatment was given for 48 days.

Antifertility testing

All the experimental rats were sacrificed on the 49"
day, one day after the last treatment. The body weight
was recorded at autopsy. The testis, epididymis
(caput and cauda), prostate gland, seminal vesicle,
vas deferens and Levator Ani muscle were dissected
out immediately after the sacrifice, trimmed off
from fat and connective tissue and weighed to the
nearest mg. The organs from one side of each
animal were fixed in Bouin’s fluid for histological
studies. They were embedded in paraffin, sectioned at
5y, stained with Ehrlichs Haematoxylin and Eosine.
The micrometric measurements like diameter of
testis and seminiferous tubules were made from
randomly chosen 20 sections from each group by
using ocular and stage micrometer. The counting
of spermatogenic elements like spermatogonia,
spermatocytes and spermatids were made from these
20 round sections of each group. The sperm count from
cauda epididymis was done by using haemocytometer
(Kempinas and Lamano-carvaho, 1987).

Biochemical parameters

Organs from other side were processed for biochemical
estimations like protein (Lowry et al., 1951), cholesterol
(Peters and Vanslyke, 1946), glycogen (Caroll et al.,
1956), acid phosphatase and alkaline phosphatase
(Bassey et al., 1946).
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Statistical methods Table 1. Phytochemical screening of various extracts
The values were statistically analysed and means of Melia azedarach Linn. seeds
of different groups were compared using Students Plant Petroleum Chloroform Ethanol
t-test. The values were judged as significant if P< constituents ether extract  extract extract
0.01 and P< 0.001. Alkaloids - - +
Steroids + + -
RESULTS Flavonoids - - +
Phenolics - - +
Phytochemical screening (Table 1) Glycosides - - +
The petroleum ether and chloroform extracts have Saponins + + +
shown positive tests for steroids and saponins. The +, present; -, absent

ethanolic extract has shown positive tests for
steroids, flavonoids, phenolics, glycosides and

saponins. Changes in the body weight (Table 3)

The body weight of the petroleum ether and chloroform
Mice toxicity study (Table 2) extract treated animals shows no comparable
The petroleum ether, chloroform extract showed change, but it was significant (P< 0.01) only in the
no comparable weight loss after one week and ethanol extract treated animals.
appeared to be non-toxic as monitored by survival
outcome. The ethanol extract exhibited comparable Gravimetric changes in testis and accessory organs
weight loss after one week and appeared to be (Table 3)
presence of toxic compounds present in the extract. The weight of the testis was decreased slightly in

Table 2. Effect of different extracts of M. azedarach Linn. seeds on toxicity of normal Swiss mice

Treatment Dose (mg/100 g Initial body wt.  Final body wt.  Percentage Survival,
body wt.) change alive/total (%)

Control Tween-80 (1%) 28.60+0.82 32.00+0.48 11.11 5/5 (100%)
Petroleum ether 15 28.00+0.78 31.06+0.8 10.92 5/5 (100%)
Petroleum ether 25 28.50+0.62 30.50+0.75 7.01 5/5 (100%)
Chloroform 15 28.20+0.50 31.20+0.77 10.99 5/5 (100%)
Chloroform 25 28.00+0.70 30.10+0.81 7.50 5/5 (100%)
Ethanol 15 29.000.82 29.50+0.78 1.72 5/5 (100%)
Ethanol 25 28.70+0.80 27.50+0.891 -4.18 5/5 (100%)

Dose: mg/100 g body weight, Duration: 7 days, Values: mean=SE.

Table 3. Gravimetric changes in the testis and accessory organs due to administration of M. azedarach Linn. seeds
extracts

Body wt. . Weight of epididymis y;5 defer- Seminal Levator
Treatment (gm) Testis Caput Couda ons Prostate vesicle ani
Control 141.60t 137550+ 224 .80+ 164.80+ 89.90+ 67.60% 338.20% 137.40%
2.16 23.08 5.96 4.50 2.61 2.83 6.3 493
Petroleum ether 137.00+ 1282.60+ 146.60+ 105.00+ 54.40+ 24.40+ 124.80+ 106.50+
2.10 18.78** 3.14%* 3.02%* 2.40%* 1.30** 1.92%* 1.60**
Chloroform 140.00% 1310.00+ 184.40+ 137.80% 79.80+ 54.00+ 298.40% 128.00%
3.07 21.50 4.00* 3.50% 2.86 1.45*% 5.70* 2.32
Ethanol 130.60*+ 1296.40+ 164.20+ 122 .40+ 70.20+ 35.20t 180.00t 127.00+
1.72 17.96 3.60** 2.50%* 2.80* 1.40%* 3.64** 2.53

Dose: 25 mg/100g body weight, Duration: 48 days, Organ weight: mg/10C g body weight. Values are mean=SE.
Five animals were maintained in each group. *P<0.01, **P<0.001 when compared to control.
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all treated groups, but it was significant only in the
petroleum ether extract administered group. The
weight of caput and cauda epididymis, prostate
gland, seminal vesicle and Levator Ani muscle
were reduced highly significantly with the administration
of petroleum ether extract. Administrations of
chloroform extract reduced the weight of both
caput and cauda epidydimis, prostate gland and
seminal vesicle significantly. Administration of
ethanolic extract showed highly significant reduction
in the weight of caput and cauda epidydimis prostate
gland seminal vesicle, and significant reduction in
vas deferens.

Biochemical changes in testis and accessory organs
(Table 4 & 5)

Biochemical changes included decrease in the
protein, glycogen and acid phospatase content and
increase in the cholesterol and alkaline phosphatase
content of the testis. The caput and cauda epididymal
protein content was decreased and cholesterol
content was increased in all the three extracts
administered groups. In vas deferens the protein

and glycogen content was decreased due to
administration of all the extracts.

Micrometric and spermatogenic changes in testis
(Table 6)

The diameter of the testis and seminiferous tubule
decreased in propotion to its weight in all the
extracts treated groups. But the testicular diameter
was significantly decreased due to petroleum ether
extract administration. The seminiferous tubules of
testis treated with petroleum ether and ethanol
extracts were significantly decreased in diameter.
The number of spermatogenic elements like
spermatogonia, spermatocytes and spermatids
were decreased in all the groups received different
extracts.

Sperm count (Table 6)

The cauda epididymal sperm count was decreased
in all the extracts treated groups but it was significant
due to petroleum ether and ethanol extract
administration.

Table 4. Biochemical changes in the testis due to administration of various extracts of M. azedarach Linn. seeds

Acid phosphatase Alkaline phosphatase
Treatment Protein ~ Cholesterol Glycogen (umoles of p-nitro-  (umoles of p-nitro-phenol
(mg/gm)  (ug/mg)  (mg/gm) phenol released/ released /100mg/

100mg/30 minutes) 30 minutes)
Control 3.48+£0.3  11.50+0.47  8.42+0.37 43.35+1.06 10.31+0.91
Petroleum ether 1.91£0.12* 33.00£2.50™ 6.30+0.20% 34.3941.09** 27.37£1.84**
Chloroform 2.32£0.22  21.704£2.12% 8.2140.16 38.20+1.03* 19.51£1.72*
Ethanol 2.04+0.14* 28.20+2.11* 6.73+0.37% 34.57+1.04%* 20.62+1.81

Dose: 25 mg/100 g body weight, Duration : 48 days. Values are mean * SE, Five animals were maintained in each

group. *P<0.01, **P<0.001 when compared to control.

Table 5. Biochemical changes in the epididymis and vas deference due to administration of various extracts of M.

azedarach Linn. seeds

Epididymis
Vas deference

Treatment Caput Cauda

Protein Chlolesterol Protein Cholesterol Protein Glycogen

(mg/100 gm) (ug/mg) (mg/100 gm) (ug/mg) (mg/100 gm) (mg/100 mg)

Control 6.38+0.48 6.00+0.46 5.9610.34 7.08£0.91 4.72+0.08 3.9440.15
Petroleumether  4.7240.18*  29.40+1.60** 3.89+0.19*  24.51+2.50*  2.08+0.17* 3.15+0.11%
Chloroform 5.80+0.30 10.00£1.50% 3.8610.19 12.9141.81% 3.84+0.20% 3.51+0.15
Ethanol 4.5410.04*  24.70£2.50* 3.58+0.18*  16.70+1.94**  2.90+0.15* 3.67+0.10

Dose: 25 mg/100 g body weight, Duration: 48 days, Values are mean=+SE. Five animals were maintained in each

group. *P<0.01, **P<0.001 when compared to control.

2003 Oriental Pharmacy and Experimental Medicine 3(3), 133-140



Antispermatogenic and antiandrogenic activities of various extracts of Melia azedarach Linn. seeds in albino rats 137

Table 6. Micrometric and spermatogenic changes in the testis due to administration of various extracts of M.
azedarach Linn. seeds

Diameter of

seminiferous Spermatogonia Spermatocytes Spermatids
tubule (um)

Control 4122.50420.12  195.8£7.51 102.6£5.31 160.7£6.31  289.8+20.50 2.30+0.09
Petroleum ether 3273.8+18.70* 108.7+3.70* 82.3£3.90% 67.3£2.90*  38.5+2.50**  0.51+0.02*
Chloroform 3578.6+16.86  140.545.32 93.5+4.62 110.0£3.63 86.514.82* 0.98+0.07
Ethanol 3412.1£19.18  112.8%7.10* 76.5+4.61 80.7+3.83*  70.5x3.80% 0.78+0.07*

Dose: 25 mg/100 g body weight, Duration: 48 days, Values are mean+SE. Five animals were maintained in each
group. *P<0.01, **P<0.001 when compared to control.

Diameter of
testis (um)

Sperm count

Treatment {(millions/cauda)

Fig. 1. Cross section of control rat testis showing normal spermatogenic activity. Leydig cells are normal
(magnification 400). Fig. 2. Cross section of rat testis treated with 25 mg petroleum ether extract of M. azedarach
Linn. seeds showing significant decrease in the spermatogenic elements. Leydig cells are degenerative
(magnification 400). Fig. 3. Cross section of rat testis treated with 25 mg chloroform extract of M. azedarach Linn.
seeds showing decrease in the spermatogenic elements (magnification 400). Fig. 4. Cross section of rat testis treated
with 25 mg ethanol extract of M. azedarach Linn. seeds showing significant decrease in the spermatogenic
elements. Leydig cells are degenerative (magnification 400). Spermatogonia: SPG, Spermatocytes: SPC, Spermatids:
SPT, Spermatozoa: SPZ, Leydig cells: LC
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DISCUSSION

The studies on a few plant extracts like Carica papaya
(Chinoy et al., 1996), Habiscus rosa sinensis (Reddy et
al., 1997), Momordica charantia (Naseem et al., 1998),
Mentha arvensis (Sharma et al., 2001) and Colebrookia
oppositifolia (Gupta et al., 2001) have shown antifertility
effects in male rats and mice. In the present study
petroleum ether, chloroform and ethanol extracts
of M.azedarach Linn. have reduced the weight of
testis. The observed reduction of the testicular
weight may be due to the altered production of
seminiferous tubular fluid (Ghosh ef al., 1992)
which is under the control of testosterone and FSH
(Free et al., 1980; Jegou et al., 1983; Au et al., 1986).
Testosterone is known to regulate the growth and
secretory activity of accessory sex organs (Ortiz,
1953; Jean-Faucher et al., 1985; George and Wilson,
1988). Therefore, the observed reduction in accessory
organs weight in the present study may be due to
the non-availability of androgens. It is well
established that the LH leutinises the cholesterol to
produce pregnanolone which is subsequently
metabolized to progesterone (Dorfmann, 1973;
Hall, 1994). The increased level of cholesterol in the
testis and accessory reproductive organs in the
present study may be due to the hampered
steroidogenesis, leading to reduced conversion of
cholesterol to androgens. Whether this reduction is
mediated through decreased availability of pituitary
LH or directly due to its antiandrogenic activity on
the accessory organs has to be tested.

Acid and alkaline phosphatases, which are associated
with lysosomes have an important role in the
metabolism of carbohydrates, phospholipids and
nucleotides. Their presence in the testis and
seminiferous tubules regulate the secretory activity
of the testis and seminiferous tubules (Elkington
and Blackshow, 1970). In the present study the acid
phosphatase is decreased and alkaline phosphatase
is increased due to all the three extracts treatment.
This change has resulted in an altered physiological
environment necessary for spermatogenesis (Mann,
1964). The reduced glycogen content indicates the
low energy source of carbohydrates, which is
dependent on availability of estrogens (Walaas, 1952).
Therefore this decrease in the glycogen content
indicates lack of energy source for spermatogenesis in

the testis.

FSH is known to stimulate the conversion of
spermatogonia to spermatids (Lostroch, 1963).
Androgens are essential to induce meiosis and
maintain spermatogenesis in response to FSH
(Chemes et al., 1979; Hanejii et al., 1984; Russell et
al., 1987; Hall, 1994). In the present study reduction
in the number of spermatogonial elements might
be due to nonavailability of FSH and androgens
after the administration of seed extracts of M.
azedarach Linn. Out of the three extracts, petroleum
ether extract was more effective in producing all
these changes. It can be concluded that M. azedarach
Linn. seed extracts have antispermatogenic and
antiandrogenic effects in rats.

REFERENCES

Ascher KRS, Schmutterer H, Zebitz CPW, Nagvi
SNH. (1995) In: Schmutterer H, editor. The neem
tree. Weinheim: VCH, 605-641.

Au CL, Irby De, Robertson DM, De, Krester, M.
(1986). Effects of testosterone on testicular inhibin
and fluid production in intact and hypophysectomised
adult rats. J. Reprod. Fertil. 76, 257-266.

Bessey OA, Lowry OH, Brick NJ. (1946) A method for
rapid determination of acid and alkaline phosphatases
with 5cu mm. of serum . J. Biol. Chem. 164, pp. 321.

Caroll NV, Langelly RW, Row RH. (1956) Glycogen
determination in liver and muscle by use of
anthrone reagent. J. Biol. Chem. 26, 583-588.

Chakraborty S, Prakashi A. (1991) Antifertility effect
of chronically administered Malvaviscus conzattii
flower extract on fertility of male rats. Contraception
43, 273-285.

Chemes HE, Dym M, Raj HGM. (1979) The role of
gonadotrophins and testosterone on initiation of
spermatogenesis in the immature rat. Biol. Reprod.
21, 241-249.

Chinoy NJ, Padman P. (1996) Antifertility investigations
on the benzene extract of Carica papaya seeds in
male albino rats. |. Med. Aromatic plant Sciences 18,
489-494.

Dorfman RI. (1973) Biosynthesis of progesterone In:
Handbook of physiology, female reproductive
system, Part [, Greep RO (Ed). American, Physiol
Soc. Washington D.C., pp. 537-546.

Elkington JSH, Blackshow AW. (1970) The effects of
testosterone, oestradiol and pregnant mare serum
gonadotrophin on growth and enzyme in the rat

2003 Oriental Pharmacy and Experimental Medicine 3(3), 133-140



Antispermatogenic and antiandrogenic activities of various extracts of Melin azedarach Linn. seeds in albino rats 139

testis. |. Reprod. Fertil. 23, 1.

Free M]J, Jaffe RA, Morford DE. (1980) Sperm transport
through the rats testis in anesthetised rats. Role of
the testicular capsule and effect of gonadotrophins
and prostaglandins. Biol. Reprod. 2, 1073-1078.

George FW, Wilson JD. (1988) In: The Physiology of
reproduction, E Knobil and JD. Neil. (Eds.) Raven
Press New York.

Ghosh S, Bartke A, Grasso P, Reichert LE Jr, Russel
LD. (1992) Structural manifestations of the rat Sertoli
cell to hypophysectomy A correlative morphometiric
and endocrine study. Endocrinology 131, 85-497.

Grant JP. (1992) In: The state of the worlds children
1992. Oxtord University Press, Oxford, pp- 58.

Gupta RS, Yadava-Rajesh K, Dixit VP, Dobhal MP.
(2001) Antifertility studies of Colebrookia oppositifolia
leaf extract in male rats with special reference to
testicular cell population dynamics. Fitoterapia 72,
236-245.

Hall PE. (1994) In: The Physiology of reproduction.
Testicular steroid synthesis organisation and regulation,
E Knobil, and JD Neil (Eds.) Raven Press, New
York, 1, 1335-1362.

Haneji T, Maekawa M, Nishimune Y. (1984) Vitamin
A and FSH synergistically induce differentiation of
type A spermatogonia in adult male mouse cryptorchid
testis in vitro. Endocrinology 114, 801-805.

Harborene, |B, (1973) Phytochemical methods. Chapman
and Hall Ltd. New York, pp. 37-214.

Jean-Faucher C, Marc B, Veyssiere G, Jean C. (1985)
Testosterone and dihydrotestosterone levels in
epididymis, vas deferens seminal vesicle and preputial
gland of mice after hCG injection, J. Steroid. Biochem.
23, 201-205.

Jegou B, LE Gae F, Irby De, De Krester DM. (1983)
Studies on seminiferous tubules fluid production in
the adult rat: Effect of hypophysectomy and treatment
with FSH, LH and testosterone, Int. |. Androl. 6, 249-260.

Kattan GFE, Goudguon NM, Ilksay N, Huang JT,
Whutanabe KA, Sommadossi JP, Schinazi RF. (1994)
J. Med. Chem. 37, 2583-2588.

Kepinas WG, Lamano-Carvolho TL. (1987) A method
for estimation the concentration of spermatozoa in
the rat cauda epididymis, Lab. Ani. 154-156.

Kirtikar KR, Basu BD. (1935) Indian Medicinal Plants
Vol. III, edited by Lalit Mohan Basu, Allahabad, pp.
2257.

Kokate CK. (1985) Experimental pharmacognosy 1%
edition. Vikas prakashan, Delhi.

Lee MS, Klocke JA, Barnby MA, Yamasaki RB,
Balandrin MF. (1991) In: Hedin P, editor. Naturally

occurring pest bioregulators. ACS Symp. Ser. 449,
pp- 293.

Lohiya NK, Sharma K, Kumar M, Sharma S. (1990)
Limitations in developing gossypol acetic acid as a
male contraceptive. Contraception 41, 519-532.

Lostroch AJ. (1963) Effect of follicle stimulating hormone
and interstitial cell stimulating honmone on spermatogenesis
in Long -Evans rats hypophysectomised for six
months. Acta. Endocrinol. 43, 592-598.

Lowry OH, Rosenbrough NJ, Farr NI, Randoll R]. (1951)
Protein measurement with folic - phenol reagents. .
Biol. Chem. 193, 265-275.

Mann T. (1964) In: Biochemistry of semen of the male
reproductive tract (Methuen London), pp. 54.

Manoranjitham M.P, Anadhi AP, Sampatharaj R,
Vanithakumari C. (1993) Alteration in testicular
Histoarchitecture following Neem Oil administration
in albino rats., Proc. World neem conference, India.

Naseem MZ, Patil SR, Patil SR, Ravindra Patil SB.
(1998) Antispermatogenic and androgenic activities
of Momordica charantia (Karela) in albino rats. J.
Ethnopharmacol. 61, 9-16.

Ortiz F. (1953) The effects of castration on the reproductive
system of golden hamster. Anat. Rec. 117, 65-73.
Peters JP, Vanslyke DD. (1946) In: Williams and
Wilkins (eds) Quantitative Clinical Chemistry, Vol.

I, Baltimore.

Purohit, A, Dixit V P. (1991) Antispermatogenic efficacy
of neem (Azadirachta indica A.Juss) materials in rats.
New news letter 8, 13-14.

Reddy CM, Murthy DR, Patil SB. (1997) Antispermatogenic
and androgenic activities of various extracts of
Hibiscus rosa sinensis in albino mice. Ind. |. Exp. Biol.
35, 1170-1174.

Riar SS, Devakumar C, Havazhagan G, Bardhan ],
Kain AK, Thomas P, Singh R, Singh B. (1990) Volatile
fraction of Neem Oil as a spermicide. Contraception
42, 479-487.

Russell LD, Alger LE, Nequin LG. (1987) Hormonal
control of pubertal spermatogenesis. Endocrinology
120, 1615-1632.

Sharma Nidhi, Jocob D. (2001) Antifertilty investigation
and toxicological screening of the petroleum ether
extract of the leaves of Mentha arvensis L. in male
albino mice. J. Ethnopharmacol. 75, 5-12.

Sharma S, Kumar M, Goyal RB, Manivannam B,
Lohiya NK. (1999) Reversible antispermatogenic
effect of gossypol in langur monkeys (Presbytis
entellus entellus). Adv. Contracept. 15, 15-27.

Sharma SK, Sai Ram M, llavazhangan G, Devendra X,
Shivaji SS, Selvamurthy W. (1996) Mechanism of

2003 Oriental Pharmacy and Experimental Medicine 3(3), 133-140



140 Sharanabasappa A Patil et al.

action of Neem 76: A novel vaginal contraceptive Triatoma infestans. Fitoterapia 70, 421-424.
from neem oil. Contraception 54, 373-378. Walaas O. (1952) Effect of oestorgens on the glycogen
Valladares GR, Ferreyra D, Defago MT, Carpinella contents of the rat uterus. Acfa. Endocrinol. 10, 175-192.

MC, Palacios S. (1999) Effects of Melia azedarach on

2003 Oriental Pharmacy and Experimental Medicine 3(3), 133-140



