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Abstract 
Rising human population throughout the world especially in developing and underdeveloped countries has detrimental 

effects on life supporting system on earth. Traditionally, plants have been used to treat different kinds of ailments. The 

growing importance of phytochemicals in males has been reported. Contraceptive ability of plants has been reported in 

several animal models. The reversibility of the anti-fertility effects of plants and its active compounds are of potential clinical 

relevance in the development of male contraceptive. This review attempts to discuss the latest reports on the potentiality of 

medicinal plants as the source of new contraceptive principles in males.  
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Introduction  
Plants have been used globally across varied cultures as a 

safe natural source of medicines. From time immemorial, 

humans have relied on plants that could meet their basic 

necessities such as food, shelter, fuel and health. Of all the 

numerous uses attached to plants, their therapeutic abilities 

played an inevitable part in the lives of primitive societies, 

as they relied on plants for healing ailments. The 

knowledge of the healing powers of plants was initially 

passed down orally through generations, and as 

civilizations grew written records were prepared for the 

benefit of the population [1]. A wide majority of herbal 

plants possess pharmacological principles, which has 

rendered them useful as curatives for numerous diseases. 

World Health Organization reports that 70% – 80% of the 

world population confide in traditional medicine for 

primary health care. Several plants are reported to enhance 

reproductive processes but, on the other hand, may also 

hinder testicular functions.   

 

Male reproduction is a complex process that involves the 

testes, epididymis, accessory sex glands and associated 

hormones. Testes perform two highly organized and 

intricate functions, called spermatogenesis and 

steroidogenesis, which are crucial for the perpetuation of 

life. Spermatogenesis, a highly dynamic and synchronized 

process, takes place within the seminiferous tubules of the 

testis with the support of somatic sertoli cells, leading to 

the formation of mature spermatozoa from undifferentiated 

stem cells [2]. The interstitial compartment, which 

comprises Leydig cells, is the site of steroidogenesis in the 

testis [3].  

 

Reduction in the levels of testosterone, luteinizing hormone 

(LH) and follicle-stimulating hormone (FSH) was reported 

when the crude methanol extract of medicinal plant was 

administered to male albino rats [4, 5]. Administration of 

the methanol extract of Sarcostemma acidum at a dose of 

100 mg to male albino rats for 60 days caused a decrease in 

the number of mature Leydig cells and an increase in the 

degeneration of Leydig cell population [6]. Ethanolic 

extracts of the roots of Martynia annua to male rats at doses 

of 100 and 200 mg per kg body weight for 60 days caused 

Leydig cell atrophy and a significant reduction in the serum 
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concentration of LH and testosterone [7]. Aqueous extract 

of leaf stem Leptadenia hastata Decne has been reported to 

reduce the progressive velocity, linearity and sperm 

motility of male Wistar rats [8]. Leydig cell nuclear area 

and mature Leydig cell numbers were significantly reduced 

on oral administration of 70% methanolic extract of 

Tinospora cordifolia stem to male rats at the dose level of 

100 mg per rat per day for 60 days [9]. Mentha piperita 

labiatae (20 g L
−1

) and Mentha spicata labiatae (20 g per 

litre) herbal teas when fed to Wistar rats increased the FSH 

and LH levels and decreased total testosterone levels [10]. 

Ethanolic extracts of Colebrookea oppositifolia (200 mg) 

when administered orally for 8–10 weeks was reported to 

cause a decrease in the nuclear and cytoplasmic surface 

area of Leydig cells [11].  

 

The medical historians have recorded plants that could be 

used as contraceptives and abortifacients [1]. The safety of 

many of the herbal drugs is only relative, but the 

population feels more assured because of their long and 

widespread usage and their familiarity with these plants. 

Conventional drugs used as male contraceptive are often 

inadequate [12] therefore; any efforts to explore 

antifertility effect of any natural product in males carry a 

great clinical significance as this can help males also to 

participate significantly in population control programs. 

Thus, the current review attempts to discuss some of the 

commonly used plants that could be used as male 

contraceptive.  

 

Spermatogenesis  
Spermatogenesis is a complex process by which an 

interdependent population of undifferentiated germ cells 

undergoes multiplication and maturation to form functional 

haploid spermatozoa [13]. Spermatogenesis consists of 

three phases: (a) the spermatogonial phase; (b) the 

spermatocyte phase; and (c) the spermatid phase. During 

the spermatogonial phase, the diploid spermatogonium 

undergoes mitosis to form stem cells and primary 

spermatocytes. This is followed by the spermatocyte phase, 

in which the primary spermatocytes undergo two rounds of 

meiosis to form haploid spermatids [13]. The final phase, 

also called spermiogenesis, involves the differentiation of 

spermatids into mature spermatozoa. Spermiogenesis 

comprises polarization of the spermatid, formation of 

acrosomal cap and flagellum, cytoplasmic remodeling and 

elongation of the nucleus [13].  

 

Steroidogenesis  
A steroid is a type of organic compound that contains a 

specific arrangement of four rings that are joined to each 

other. Examples of steroids include cholesterol, the sex 

hormones estradiol and testosterone, and the 

anti-inflammatory drug dexamethasone. The sterane core 

of steroids is composed of seventeen carbon atoms bonded 

together to form four fused rings: three cyclohexane rings 

(designated as rings A, B, and C in the figure to the right) 

and one cyclopentane ring (the D ring). The steroids vary 

by the functional groups attached to these rings and by the 

oxidation state of the rings. Sterols are special forms of 

steroids, with a hydroxyl group at position-3 and a skeleton 

derived from cholestane [14]. Hundreds of distinct steroids 

are found in plants, animals, and fungi. All steroids are 

made in cells either from the sterols lanosterol (animals and 

fungi) or from cycloartenol (plants). Both lanosterol and 

cycloartenol are derived from the cyclization of the 

triterpene squalene [15]. Steroidogenesis is the biological 

process by which steroids are generated from cholesterol 

and transformed into other steroids. The pathways of 

steroidogenesis differ between different species. Several 

medicinal plants have been reported to affect various stages 

of spermatogenesis [16-18] and steroidogenesis [19, 20] in 

many different animal species such as rabbits, goats, sheep, 

dogs, rats, humans and monkeys.  

 

Steroidogenesis and Medicinal 

Plants 
Several studies affirm the undisputable role of plant 

products in impairing testicular steroidogenesis [21-26]. In 

males, LH plays a role in reproductive
 

function by 

modulating testicular Leydig cell differentiation
 

and 

steroidogenesis. Testosterone secreted by Leydig cells,
 
in 

turn, promotes male sexual differentiation, pubertal 

androgenization,
 
and fertility. In the testis, functional LH 

receptors are expressed
 

in Leydig cells during fetal 

development, transiently in early
 
postnatal life, and from 

puberty to adult life [27]. Although
 
primarily expressed in 

gonads, LH receptors are also found in
 

several 

extra-gonadal sex organs, including the prostate [28, 29], 

epididymis [30], and seminal vesicles [31], but the 

physiological
 
significance of these extra testicular receptors 

remains unclear.  

 

The hormonal regulation of spermatogenesis is well 

organized, with a feed-back mechanism involving the 

hypothalamus, pituitary gland and testis [32]. The neurons 

of the hypothalamus synthesize and secrete 

gonadotropin-releasing hormone, which induces the 

production and release of LH and FSH from the pituitary 

gland. LH causes the synthesis of testosterone in the Leydig 

cells of the testis, which exerts a negative feedback on 

hormone release from the hypothalamus and pituitary [33]. 

FSH acts on sertoli cells, resulting in the production of 

androgen-binding protein, which helps in the passage of 

testosterone through sertoli–sertoli junctional complexes. 

Any factor that could perturb the LH-stimulated Leydig cell 

steroidogenesis could have an enormous impact on 

endocrine regulation of spermatogenesis and could lead to 

infertility. Numerous plant products are known to target 

Leydig cells and hinder their functions. Most of the plants 

impair steroidogenesis by targeting the enzymes involved 

in the process at the level of Leydig cells and / or at the level 

of the hypothalamo–pituitary–gonadal loop (Table 1).  

 

 

 

 

 

http://en.wikipedia.org/wiki/Estradiol
http://en.wikipedia.org/wiki/Dexamethasone
http://en.wikipedia.org/wiki/Sterane
http://en.wikipedia.org/wiki/Cyclohexane
http://en.wikipedia.org/wiki/Cyclopentane
http://en.wikipedia.org/wiki/Cholestane
http://en.wikipedia.org/wiki/Lanosterol
http://en.wikipedia.org/wiki/Cycloartenol
http://en.wikipedia.org/wiki/Triterpene
http://en.wikipedia.org/wiki/Squalene
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Table 1 Effect of medicinal plants on steroidogenesis.

 
Table 2 Plants that affects spermatogenesis 

Plant name Phytochemical elements Observed effects       Reference 

Acacia auriculiformis  triterpenoid saponins Immobilization of sperm at lowest concentration 52  

Acacia concinna               saponin Spermicidal and semen coagulating activities 53  

Albizzia lebbek Lebbekanin-E Spermicidal activity 54  

Anagallis arvensis - Spermicidal and semen coagulating activities 53  

Andrographis paniculata  - Antispermatogenic activity 55  

Azadirachta indica    azadirachtin Antispermatogenic activities and histological changes in 

testes and epididymides 

56  

Balanites roxburghii - Mass atrophy of spermatogenic elements due to secondary 

effects of hyperglycemia in dogs 

57  

Barleria prionitis - Antifertility effect on male rats 58  

Berberis chitria Palmitine hydroxide Impairment of germ cells 59  

Bursera fagaroides   

 

Glycosides 

 

Human spermatozoa and those obtained from mouse 

epididymis became agglutinated and immobilized  

60  

Calotropis procera            Calotropin Antispermatogenic effect and leydig cell atrophy 61  

Carica papaya  - Antispermatogenic effect 62  

Moringa oleifera  - antifertility activity 63  

Ocimum sanctum  - Atrophy of Leydig Cells 64 

 

Suppression of the activities of steroidogenic enzymes 

including the P450 side-chain cleavage enzyme, 3 

β-hydroxysteroid dehydrogenase, 17 α-hydroxylase, 20 

α-hydroxylase and 17 β-hydroxysteroid dehydrogenase, 

was observed when primary mouse Leydig cells were 

incubated with varying concentrations of crude Toona 

sinensis [45]. The leaves of Azadirachta indica when 

administered orally at a dose of 500 mg per kg body weight 

exhibited a regression and decrease in the number of 

Leydig cells and their nuclear diameter, indicating 

androgen deficiency [46]. The aqueous extracts leptadenia 

hastata when administered orally at varying doses per kg 

body weight exhibited anti-androgenic property [47]. 

Carica papaya seed extracts when administered orally at 

doses of 50 and 100 mg per kg body weight for 8 weeks to 

sexually mature Wistar rats caused pronounced 

hypertrophy of pituitary gonadotrophs and degeneration of 

Leydig cells [48]. Palmitine hydrochloride isolated from 

the roots of Berberis chitria at a dose of 30 mg per kg per 

day when administered orally to dogs for 30 days resulted 

in 66% and 27% reduction, respectively, in mature and 

immature Leydig cells [49]. 

 

Intraperitoneal injection of mice with low doses of 

Cannabis extracts was reported to induce increased lipid 

peroxidation in the testis, along with concomitant decrease 

in the levels of antioxidant enzymes such as superoxide 

dismutase, catalase and glutathione peroxidase [13]. 

Endocrine regulation by testosterone produced by sertoli 

cells and seminiferous tubules also forms an integral part of 

spermatogenesis [50]. Additional studies are warranted to 

understand intensely the molecular mechanisms by which 

plants or their active ingredients hamper steroidogenesis in 

various species.  

 

Spermatogenesis and Medicinal 

plants 
Plants are the source of medication for preventive, curative 

and protective purposes. Use of medicinal plants such as 

mint, ginger, garlic, onions and sacred basil can be 

observed in daily life. The ethnomedicinal characteristics 

of different plant parts used as drugs have been reported 

[51]. The pharmacological activity and the phytochemical 

compositions that confirm the traditional use of some of 

these medicinal plants has been validated [51]. The 

spermatocidal effects of these plants discussed below 

could be as a result of their numerous phytochemical 

elements (Table 2). 

 

Neem (Azadirachta indica) 

Neem has long been documented to have antifertility 

effects [25, 65-67]. Oral administration of ethanolic 

Medicinal Plant  Observed effects Reference 

Bulbine natalensis Decreases testosterone and progesterone at high dose 34     

Juniperus phoenicea L. Decreases testosterone levels 35    

Capparis aphylla Reduces steroidogenic enzymes 36    

Psoralea corylifolia Decreases serum testosterone levels 37   

Aegle marmelos Reduced testosterone levels  38   

Garcinia cambogia Degeneration of the Leydig cells 36   

Dendrophthoe falcate Decreases serum testosterone levels 39   

Capparis aphylla Reduces steroidogenic enzymes 36   

Abelmoschus esculentus Decreases serum testosterone levels 40   

Albizia. lebbeck L Decrease in serum testosterone levels 41   

Chromolaena odoratum  Decreases serum testosterone levels 42    

Allium sativum  Reduces testosterone secretion 43   

Syzygium aromaticum L. Reduction in the steroidogenic enzymes and testosterone levels at higher dose 44   
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extracts of neem to adult male mice at 0.5 mg, 1.0 mg or 2.0 

mg per kg body weight for 6 weeks interfered with sperm 

DNA and caused chromosome strand breakage, spindle 

disturbances and deregulation of genes responsible for 

sperm morphology. A linear decrease in the percentage of 

sperm motility was observed with various concentrations 

(1–50 mg per 1 million sperm) of neem leaf extract, with 

motility falling to absolute zero within 20 seconds of 

exposure to 3 mg dose [68]. Atrophy of the Leydig cells 

was observed when the leaf extracts of Azadirachta indica 

and flower extract of Malvaviscus conzattii were 

administered to male albino rats [46, 69, 70]. The aqueous 

leaf extract of neem when administered to male mice at a 

dose of 200 mg kg
−1

 for 28 days damaged the seminiferous 

tubules, resulting in the slackening of germinal epithelium, 

marginal condensation of chromatin in round spermatids, 

degeneration of germ cells and the derangement of germ 

cell types from their orderly arrangement in 

spermatogenesis [71]. Their effects were reported to revert 

back to normalcy after 42 days of withdrawal of the 

treatment [71]. On the contrary, azadirachtin, an active 

ingredient of neem, given at doses of 5 mg, 10 mg and 50 

mg per kg body weight did not show any evidence of 

reproductive toxicity in adult rats or their litters over two 

generations, implicating the safe use of the compound as a 

biopesticide [67, 72]. 

 

Gossypol herbaceum Linn 

Gossypol, a yellow polyphenolic compound present in the 

stem, seeds and roots of Gossypium species. It is known to 

exert unique and selective effects upon reproduction in 

various species such as rats, mice, hamsters, rabbits, 

monkeys and human beings [73]. The contraceptive effect 

of gossypol was first discovered in China. Gossypol was 

reported to invoke antifertility effects in rats at 30 mg per 

kg body weight, whereas a much lesser dose, 0.3 mg per kg 

body weight, could incite infertility in humans, making the 

compound very efficient in humans than in rats [18]. The 

WHO investigators claim that gossypol has a slow recovery 

pattern and irreversible effect, and the safety and efficacy of 

gossypol as a contraceptive continue to be controversial 

[74]. Several studies affirm that gossypol treatment reduced 

the level of serum testosterone and luteinizing hormones in 

dose and duration dependent manner [22, 75]. Gossypol 

acts directly on testes and induces azoospermia or 

oligospermia [75] Gossypol acetic acid, when incubated 

with isolated rat interstitial cells at a dose of 50 μg mL
−1

 

caused a dramatic decrease in histochemical stain for 

3-β-HSD, proving the direct inhibitory effect of the 

compound [76]. Gossypol blocked cAMP formation in 

sperm, which resulted into inhibition of sperm motility 

[73]. 

 

Carica papaya 

Carica papaya is recognized from ancient times for its 

medicinal properties. The contraceptive characteristics of 

papaya seed extracts have been reported in the 1970s [77, 

78]. Degeneration of germ cells and germinal epithelium, 

reduction in the number of Leydig cells and presence of 

vacuoles in the seminiferous tubules were observed when 

crude ripe seeds of papaya were administered orally to male 

Wistar rats at a dose of 100 mg per kg body weight [17]. 

The crude chloroform extract of papaya seeds at a dose of 5 

mg per animal per day for 40 – 60 days reduced the fertility 

potential to 0%, with the suppression of cauda epididymal 

sperm motility [79]. This suggest that contraceptive effects 

of chloroform extract of papaya seeds are mainly post 

testicular in nature without influencing toxicological 

profiles and libido. Administration of the chloroform 

extract of papaya to male rabbits for 150 days caused a 

decline in sperm concentration with oligospermia on the 

75
th

 day and azoospermia after 120 days. Membrane 

damage in the acrosome, bent mid piece, coiled tail, 

detached head and arrest of spermatogenesis beyond the 

level of spermatocytes were also observed [80]. 

Chloroform extracts of the seeds of paw paw when 

administered to male albino rats and monkeys at a dose of 

50 mg per kg body weight for 360 days caused reduction in 

nuclear and cytoplasmic volume and vacuolization of the 

sertoli cells, with the effects being reversible 60-120 days 

after withdrawal of the treatment [81, 82]. 

 

Momordica charantia 

Alcoholic extracts of Momordica charantia have been 

reported to exhibit anti-spermatogenic effects in dogs [83]. 

Oral administration of alcohol extracts of the seeds of 

Momordica charantia to male albino rats at a dose of 25 mg 

per 100 g body weight for 35 days caused a decrease in the 

number of spermatocytes and spermatids, with the effects 

being more significant when administered through the 

intraperitoneal route [ 84].  

 

Abrus precatorious 

Testicular degeneration characterized by reduced number 

of cells in the epithelium along with reduction in the 

number of sperm cells was observed when the aqueous 

extract of Abrus precatorious was administered to male rats 

at doses of 400 mg, 800 mg and 1600 mg per kg body 

weight for 18 days [85]. The alcoholic seed extracts of 

Abrus precatorious at a dose of 100 mg per kg body weight 

for 60 days significantly lowered cauda epididymal sperm 

motility and brought about a decrease in the levels of 

succinate dehydrogenase and ATPase in the sperm of 

albino rats. Scanning electron microscopic studies on sperm 

morphology revealed decapitation, acrosomal damage and 

formation of bulges on the midpiece region of sperms 

following exposure to Abrus precatorious seed extracts 

[86]. Irreversible impairment of the motility of human 

spermatozoa at a concentration of 20 mg per mL of the 

methanol extract of Abrus precatorious seed extracts was 

reported, which may be due to the decline in cAMP and 

enhanced generation of reactive oxygen species [87]. 

Dose-dependent decrease in the enzyme activity of 3α, 3β, 

17β-hydroxysteroid dehydrogenases and degeneration of 

Leydig cells were reported when Abrus precatorius was 

administered to male rats [88]. 

 

Garlic (Allium sativum) 

The crude extract of garlic when administered to male rats 

at varying concentrations (5%, 10%, 15% and 30%) for 30 
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days caused an increase in the percentage of empty 

seminiferous tubules and brought about a decrease in serum 

testosterone levels, with the effects being invoked at a dose 

as low as 10% [89, 90]. Graded doses of the mormodica 

seed extract induced abnormalities in the size and shape of 

rat sperm along with dorso-ventral constrictions in the 

middle region of the sperm head, which was proposed to be 

due to alterations in cauda epididymal milieu and androgen 

deficiency [91]. An in vitro study on the effects of 

allitridum, an active principle from garlic, has been 

reported to inhibit sperm motility and complete 

immobilization of rat, hamster and human spermatozoa at a 

dose of 7.5 mg mL
−1

 of allitridum treatment [92]. A 

significant reduction in the levels of serum testosterone and 

LH was reported when crude extracts of garlic were 

administered to male rats for 30 days [89].  In vitro studies 

on the crude aqueous extract of Allium sativum have been 

reported to reduce sperm viability, membrane 

disintegration of sperm and irreversible immobilization of 

ram epididymal and human ejaculated sperm at doses of 

0.25 g and 0.50 g per mL, respectively [93]. 

 

Pepper (Piper longum) 

Pepper, a commonly used spice, is reported to induce 

sterility in laboratory male mice [94]. Piperine, an alkaloid 

extracted from the fruits and roots of black pepper, has been 

shown to cause damage to the germ cells and seminiferous 

tubules when administered orally for 30 days [95]. 

Suppression in the levels of antioxidant enzymes, and 

increase in lipid peroxidation in testis and epididymis along 

with activation of caspase 3 and Fas apoptotic proteins in 

testicular germ cells were reported when piperine was 

administered to male Wistar rats at doses of 10 mg and 100 

mg for 30 days [96, 97]. An in vitro study on hamster sperm 

showed that piperine interferes with acrosome reaction 

through the inhibition of calcium influx by stimulation of 

efflux, thereby impairing fertility [98]. Laboratory studies 

have demonstrated a reduction in rat sperm motility, 

viability and count on exposure to piperine at 10 mg and 

100 mg per kg body weight [97]. 

 

Ocimum sanctum 

The benzene extract of Ocimum sanctum leaves when 

administered to male rats at a dose of 250 mg per kg body 

weight for 48 days was reported to decrease sperm count, 

motility and the forward velocity of the sperm. The effects 

were found to be reversible upon withdrawal of treatment 

for 2 weeks [99]. Several studies have demonstrated the 

detrimental effects of Ocimum sanctum and other 

commonly used medicinal plants on the ultra structure of 

the testis [81, 82].   

 

Thespesia populnea 

Krishnamoorthy and Vaithinathan [100] observed 

enlargement of the sertoli cells when 400 mg of the leaf 

extract of Thespesia populnea was administered to male 

Swiss mice for 15 days. Wang and Waller [101] reported 

that pure the bromine when administered to male rats at a 

dose of 500 mg for 7 days inhibited the binding ability of 

androgen-binding protein and reduced the androgen 

concentration in seminiferous tubule fluid, implicating 

sertoli cells as primary targets for theobromine toxicity. 

Several studies have reported reduction in the 

cross-sectional surface area of Sertoli cells of male Wistar 

rats administered some plant extracts for 60 days [9, 

102-105].  

 

Conclusion 
Pharmacological effects of many plants have been studied. 

However, there are many limitations regarding safety and 

efficacy of these preparations. Knowledge about the active 

principles of plant preparations is not well defined and 

information on toxicity and adverse effects of these plant 

preparations are lacking. Information regarding 

pharmacokinetics and bioavailability is not available. 

Assurance of safety, quality and efficacy of medicinal 

plants and plant preparations are key issues, which need to 

be addressed. Selection of plant should be based quality, 

standardization of methods of preparation, enforcement of 

regulation regarding appropriate labels are measures, 

which will improve the quality and acceptability of herbal 

preparations. Ecotype pharmacological evaluation is very 

essential when the plants are used in crude form. The 

relative proportion of phytochemical present in medicinal 

plants can vary in different ecotypes. There is need also a 

need for documentation of research and publication of 

results in peer reviewed journals. Most of the information 

on pharmacological study of the plants is incomplete since 

they are published as abstract presented at conferences. In 

conclusion future research effort should be directed 

towards the safety, quality and efficacy of medicinal of 

plants and plant preparations used as natural contraceptive. 
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