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Abstract:

Neem oil has been reported to possess abortifacient and spermicidal activity following intra-

vaginal or oral administration in females. More recently, novel use of neem oil for a long-term 

block of the fertility of females by a single intrauterine application was demonstrated. Its use as a 

male contraceptive, however, has not received much attention. Although few reports are 

claiming the anti-fertility effect of extracts of neem leaves by oral feeding in rats. Other 

investigators working with extracts of seeds of this plant could not demonstrate a similar effect 

after oral administration. In the present study, we investigated the effect of Neen oil as an 

important antifertility in the rat. Twenty males and females rats were obtained from the faculty of 

veterinary medicine Ahmadu Bello University Zaria. The animals were grouped into 

intervention and control groups and were observed within 6 months period. The experimented 

group was treated with neem oil and the control group was treated with peanut oil. Under 

standard laboratory conditions, all the animals in the intervention group showed no sign of 

pregnancy for the duration of the study while the animals in the control group showed subsequent 

pregnancies. The male rats in the intervention group showed no sign of active spermatocytes 

when compared to the control group.  We report here yet another novel use of this traditional 

plant product for inducing a long-term block of fertility in males by a single intra-vas 

administration; the method could serve as an alternative approach to vasectomy. 
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Introduction:

In the present scenario, fertility regulation is an important and necessary action for people, 

society, country and world, so the researches are engaged with high research activities to find out 

a suitable contraceptive. At present, fertility regulation is mostly based on female contraceptives 

and on surgical or physical methods but this is not sufficient. Historically, women have borne the 

brunt of responsibility for contraception and family planning (Anawalt BD, Amory. J. K. 2001). 
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The contribution of a male contraceptive is worth considering. Male partner's contribution to the 

fertility regulation is approximately nil. Acceptable, safe and fully reversible male contraceptive 

methods should be developed to reduce the burden placed almost exclusively on the female 

partner, to improve male partner ratio in this task. Researchers are continuously busy to find out 

an effective and safe contraceptive drug for male.    

Till now so much research work has been done for male contraceptive investigation by the 

efficient researchers. Now research on male contraceptive has been moved towards natural 

products search for drug development and many studies found the effectiveness of plant products 

for fertility regulation.

Many plants have medicinal properties and used as a medicinal drug from an ancient time when 

man began caring for his body and health. Ayurveda, Siddha, Unani and Homeopathy are largely 

based on the plants and their products. Now herbal products have a very good position at present 

and in future in the international market. Many books and journals throw light on hundreds of 

herbal plants with their photographs, having good medicinal values. Many plants have long been 

recognized as male fertility regulating agents. Azadirachta indica: Leaf extract of A. indica 

caused a disturbance in the structure and function of testis and spermatozoa in male rats (Shaikh 

et al., 2013).  Atrophy of spermatogenic elements, in rats was reported by (Joshi et al., 2006). 

Spermatogenesis was arrested at late spermatogenesis stage (late XII) (Purohit  eal., 2010). Intra 

vas administration of neem oil caused inhibition of spermatogenesis without affecting 

testosterone production, sexual behavior or antisperm antibody production (Akbarsh et 

al.,2010). Intra-peritoneal administration of the extract for ten weeks caused significant dose 

dependent decrease in the weight of testis, epididymis and seminal vesicle.  

The anti-fertility effects of neem (Azadirachta indica) have been described in Ayurveda, the 

Indian traditional medicine. Neem oil has been reported to possess abortificient and spermicidal 

activity following intravaginal or oral administration in females (Shinha et al, 1984; Lal et al, 

1986; Riar et al, 2008). More recently, a novel use of neem oil for long-term block of fertility of 

females by a single intrauterine application was demonstrated by us (Upadhyay et al, 2010). Its 

use as a male contraceptive, however, has not received much attention. Although there are few 

reports claiming anti-fertility effect of extracts of neem leaves by oral feeding in rats (Deshpande 

et al, 1980; Sadre et al, 2013), other investigators working with extracts of seeds of this plant 

could not demonstrate a similar effect after oral administration (Krause and Adami, 2003).

2729

Bakolori Journal of General Studies  Vol. 10 No. 2 



MATERIALS AND METHODS

Study design:

Randomised control trial

Study location:

Abdu Gusau Polytechnic Talata Mafara Zamfara State Nigeria

Study duration

Nine month from March 2017 to December 2017.

Study participants

Animal model

Ethical consideration

The Research ethics committee of the polytechnic approved the study

Neem Seeds Collection: 

Neem seeds were collected by physical means within the Biological Gardeen of Abdu Gusau 

Polytechnic Metropolis by the help of research assistance. About 50 kg of neem seeds were 

collected.

Seed cover Removal: The seeds collected were exposed to sundry for the period of two weeks 

and were crushed using mortar later separated by the means of air pressure.

Neem oil Extraction

Neem oil was expressed from decorticated kernels of A. indica by mechanical expeller at 

ambient temperature and centrifuged to remove particulate material. The oil was then stored in a 

refrigerator so as to maintain its biological activity even at longer storage and subsequent 

exposure to sunlight. 

Laboratory Animals

Male wistar rats of proven fertility were used in this study. The animals were obtained from the 

veterinary department of Ahmadu Bello University Zaria. 20 male albino rats were obtained and 

20 female albino rats were obtained and all Animals were maintained under standard laboratory 

conditions. Water and dry pellet diet were given through the period of the study.

The animals were divided in 4 whereby, each group was isolated with five animals contain 5 

males and 5 females.
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Surgical procedures

Surgical procedures were carried out under anaesthesia (Intra-peritoneal injection of 1ml of 1% 

avertin: 2,2,2 – tribromomethanol in tertiary amyl alcohol). The vas deferens was exposed 

through a midline incision on the lower abdomen; 50 µl of neem oil (or peanut oil) was 

administered into the lumen of the vas using a 26-gauge needle fitted to a glass syringe; initially, 

the procedure was standardized by injecting India ink into the vas. The incision was closed using 

autoclips. There was no mortality due to the surgical procedure and the animals revived quickly.

Fertility studies

All animals were caged with females (2:2) of proven fertility, 4 weeks after surgery. Mating 

studies were continued for 8 months; females were changed after every three oestrous cycles. 

Vaginal smears were taken daily for monitoring sperm positivity, reproductive cyclicity, and 

pregnancy; pregnancies were documented by delivery of pups.

Sera samples

Blood samples were collected from the orbital plexus for measurement of testosterone and anti-

sperm antibody titers, before and at weekly intervals following the treatment. The serum was 

0

separated and stored at - 20 C until assayed.

Histology

Some animals were sacrificed at 2, 4, and 6 weeks after the treatment, and the remaining were 

sacrificed at the end of the fertility studies. Testis along with epididymis and vas deferens was 

dissected out; testicular weight was recorded and the tissue samples were immediately fixed in a 

solution containing 4% paraformaldehyde and 2.5% glutaraldehyde in 0.1 M cacodylate buffer 

o

for 4-6 hours at 4 C. The sample was postfixed in 1% osmium tetroxide, dehydrated in a graded 

series of ethanol, and embedded in epon-Araldite. Semithin serial sections, stained with 

toluidine blue, were studied under a Zeiss Axiophot photomicroscope.

Testosterone Assay

Testosterone levels in individual serum samples were determined according to the method 

described by Brenner et al (1973).
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Antisperm Antibody Assay 

The anti-sperm antibody titer in the serum samples was determined by ELISA as described by 

Herr et al (2006). Serum from a sperm-immunized rat was used as a positive control. 

Lymphocyte Proliferation Assay

Para=aortic and inguinal lymph node cells from experimental and control groups were isolated, 

6

washed, and suspended in RPMI containing 10% fetal calf serum at a concentration of 5 x 10  

cells/ml. One hundred microlitres of this suspension were plated in 96- well plates and cultured 

for 72 hours with 100 µl of Con A (5 µg/ml); controls without Con A were maintained. H – 

thymidine (1µCi) was added to each well and the cell was harvested after 18 hours; thymidine 

incorporation was measured using a beta counter (Pharmacia). All tests were done in triplicate.

Results

A group of 10 animals was given 50 µl of neem oil in the vas deferens of each side; a control group 

of equal numbers received the same volume of peanut oil on both sides. Animals were put on 

continuous mating with females of proven fertility, all animals of this control group treated with 

neem oil, however, remained infertile during the 8 months of observation; none of the females 

caged with neem oil-treated males showed sperm-positive mating. The treatment, however, did 

not affect libido and mating as the females frequently manifested pseudopregnancy for 10 – 12 

days as evidenced by prolonged diestrous stage. The control animals impregnated females within 

the first or second cycle.

The histological appearance of the epididymis and vas was normal following application of neem 

oil. The lumen of excurrent ducts was, however, devoid of spermatozoa by 4 weeks of treatment. 

No occlusion, granuloma, or inflammatory changes were noted in the vas and epididymis; the 

lumen was patent and the epithelial cells lining the ducts had normal morphology.

Histological studies on testes revealed that by intra-vas application of neem oil spermatogenesis 

was impaired as early as 2 weeks after the treatment. By 4 weeks, a drastic reduction of 

seminiferous tubule diameter and complete block in spermatogenesis was noted; the 

seminiferous tubules contained mainly spermatogonia and primary spermatocytes. The Leydig 

cells, however, appeared normal. There was no leukocytic infiltration in the testicular 

interstitium. The block of spermatogenesis was observed even after 9 months of treatment; the 

seminiferous or resorption and still contained a few spermatogonia.
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Unilateral administration of neem oil in the vas had a similar effect on testis but only on the side 

of treatment. While the testicular weight of the control side remained unaffected, the treated side 

showed a significant reduction in gross weight by 4 -6 weeks of treatment. The block in 

spermatogenesis was also noted only on the treated side. 

Serum testosterone levels had indicated that the intra-vas administration of neem oil did not 

affect the endocrine functions of the testes; the testosterone levels were comparable 10 that in 

control animals. No increase in anti-sperm antibodies over pretreatment levels could be detected 

in the serum of neem oil-treated animals.

The effect of intra-vas administration of neem oil On the regional draining lymph nodes (Para-

aortic and inguinal) was studied to understand the localized effect following unilateral treatment 

Three experiment groups of six animals each were given saline, peanut oil and neem oil, 

respectively, into the left vas; the right vas, in all groups, was left untreated. The lymph nodes of 

both sides were removed after 2 weeks and were challenged in vitro with Con-A (5µg/ml). The 

results, shown in figure 12, indicate that in Group  III, the lymph node cells of the treated 

sideshow a significantly higher response (P < 0.001) to Con-A as compared to that of the 

contralateral side; the two control groups (1 and II) had no difference between the response of left 

and side.

Discussion

This study demonstrates that a single administration of neem oil in the Val induces a long-term 

block of the fertility of male rats, the treatment does not lead to any inflammatory reaction or 

occlusion in the vas or epididymis; in fact, neem oil is known for its anti-inflammatory properties 

in the Indian traditional medicine as confirmed by (Labadie et al, 1989). The long-term anti-

fertility effect as noted in the present study appears to be due to the arrest of spermatogenesis. 

Although reversibility of the block could not be ascertained in this study, this is not excluded 

because the spermatogenic stem cells, the spermatogonia, were still present in the seminiferous 

tubules after 6 months of treatment; Intra-vas treatment with neem oil did not affect testosterone 

production or libido. The animals continued to mate normally as evidenced by induction of 

pseudo-pregnancy in females for 10-12 days, a phenomenon is well known to occur in rodents 

after infertile mating. The treatment did not lead to the foundation of anti-sperm antibodies, The 
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block of spermatogenesis does not seem to be mediated by any systemic mechanism because the 

unilateral administration of neem oil affected only the testis of that side; a systemic involvement 

would have affected testes on both sides.

The mechanism of long-term spermatogenic arrest following a single application of 'neem oil in 

the vas remains, at the moment, unclear; it may possibly be mediated by local cell-mediated 

immune mechanisms. This study demonstrates that unilateral intra-vas application of neem oil 

activates the immune cell population in the draining lymph nodes of the treated side, which show 

enhanced response to the mitogenic challenge, whereas the lymph nodes of untreated 

contralateral sideshow normal response. We have earlier demonstrated that neem oil possesses 

immuno stimulatory properties and that it nonspecifically activates the immune-competent cells, 

especially it enhances the phagocytic and antigen-presenting ability of the macrophages 

(Upadhyay et al, 1992). Neem oil also induces production of gamma-intet1'eron (Upadhyay et al, 

1992), an important mediator of cellular immune responses. Intra-vas administration of neem oil 

may activate the immunocompetent cells in the regional draining lymph nodes. How these 

activated immune cells in the' draining lymph nodes interact or influence the events occurring in 

the testis remains to be identified. Recent reports do suggest that the Cytokines produced locally 

may be involved in the regulation of the spermatogenic process (Pollanen et aI, 1990). Although 

the precise role of these cyto1cines in the regulation of spermatogenesis remains to be 

elucidated, intra-vas treatment with neem oil may interfere with the normal production of the 

immune-cell products necessary for the maintenance of the spermatogenic process.

The intra-vas application of neem oil for inducing long-term block of fertility, without loss of 

androgens and libido, could serve as an alternative to vasectomy, although vasectomy has been 

widely accepted for male contraception, it does have problems related to the formation of anti-

sperm antibodies and associated inflammatory changes in the epididymis and testes (Herr et al, 

1987; Flickinger et al, 2009). The procedure for administration of neem oil in the vas may be 

relatively easier and less traumatic than ligation and incision of the vas. 

Azadirachta indica: Leaf extract of A. indica caused disturbance in structure and function of 

testis and spermatozoa in male rats (Shaikh ET AL., 2013).  Atrophy of spermatogenic elements, 

in rats was reported by Joshi et al (2006) Spermatogenesis was arrested at late spermatogenesis 

stage (late XII) (Purohit et al., 2009). Intra vas administration of neem oil caused inhibition of 

spermatogenesis without affecting testosterone production, sexual behavior or antisperm 

antibody production (Upadhyay et al., 2013). Intraperitonial (i.p.) administration of the extract 

for ten weeks caused significant dose dependent decrease in the weight of testis, epididymis and 

seminal vesicle (Raji  et al., 2003). 
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The anti-inflammatory and anti-microbial properties of neem oil may be an added advantage 

during postsurgical recovery.
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