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Abstract 

The aim of study is to find out an important source of food and medicine for mankind. Human is 

usinga group of plants and their natural products for different purpose from ancienttimes.They are 

easy to use orally, as ailments or in natural forms with no side effects. This use of plant products 

is a part of traditional medicinal system well known as Ayurveda.  Pongamia pinnataplant has been 

used for several pharmacological activities in different parts around the world. 
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Introduction 

Indians use medicinal plants as traditional system of medicine.Plants products have no side 

effectson humanhealth. All over the world maximum population relies on traditional and natural 

medicine. In the traditional Chinese system a group of medicine is directly or indirectly made by 

5,000 plant species.A large number of folkloric medicinal is being used in the Philippines medicine 

system, on another side Bangladesh have also use folk medicine. In the recent years, the plant 

products and their uses in medicinal system has attracted many scientists for research. Group of 

medicinal plants has attracted a lot of attentions. Their use in various traditional, complementary 

and alternate plants products are frequently use in medical  systems  for treatment of  human 

diseases (Chaturvediet al., 1995; Manoharet al., 2011; Singhet al., 2014; Maliet al., 2015). 

 

Aims and Objectives  

The Ethanomedical properties of this plant viz. Pongamia pinnata have been reported earlier also 

by many scientist. In the present study the methanolic extract of these plants were administered 

orally at the dose level of 100mg/ kg. b.wt. for 60days to evaluate the effect of these plants extract 
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on testis and reproductive function. The experiment were carried out on male wister rats.   

 

Materials and Methods 

 Identification of Plant  

The plant Pongamia pinnata used for experimental purpose was collected from the Jaipur district, 

Rajasthan and voucher specimen was deposited at Department of Botany, University of  Rajasthan, 

Jaipur (India). 

 

 Preparation of crude Extract  

Fruits of the PlantPongamia pinnata were washed, shade dried and were also placed in oven at 40°C 

and was then converted into a very fine powder by using the blender.  100gms of powder of fruits 

was mixed with distilled water and Methanol in ratio of 1:1 in a beaker and was kept in water bath 

at 55°C for 12×4 hrs. The extract was then filtered through afine muslin cloth and again using 

whatman filter paper (Jain et al., 2011). The filtered through whatman filter paper was evaporated 

using rotary evaporator at 80°C and completely dried to obtain the powder of extract which was 

stored till further use. 

 

 Animals 

The present investigation was on mature adult male wister rats (weighing between 100-150 gm/ms) 

were procured from local animal suppliers, Jaipur and acclimatized before starting the experiment. 

They were housed in polypropylene cages in the animal house under standard conditions of 

humidity, temperature (25 ±2°C)and light (12 hr. light/dark). They were fed with standard rat pellet 

diet obtained from Ashirwad Pvt. Lt.dChandragh, India and water was provided adlibitum. All 

experimental animals were handled according to the guidelines of CPCSEA (INSA, 2000) and 

Institutional Animal Ethical Committee. 

 

 

Experimental Design 

A total of 60 male fertile healthyWister rats were purchased and randomly divided into two groups 

as follows:- 

Group-1:Control treated vehicles.  

Group-2: Rats treated at 100mg/kgb.wt of Pongamia pinnata extract 60 days.  

Required amount of drug (extracts) was prepared freshly in double distilled water (100mg/ml) and 
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administered orally daily at 100mg/ kg b.wt for 60 days. The drug dose level was calculated 

according to (Lethal dose) LD50Pongamia pinnata (Kage et al., 2016). 

 

 

Histological Studies 

Histopathological studies were carried out using the standard technique of double Haematoxylin 

and eosin (HE) staining. Male reproductive tissues were dissected out and blotted free of bloodand 

were fixedimmediately after the autopsy. Fixation was carried out at room temperature for 24 hrs. 

Cut into 0-6mm thick pieces and thoroughly washed overnight under running tap water. These 

tissues were transferred to 70% alcohol for preservation of tissue. Several changes of 70% were 

given. The softer tissues were dehydrated in ethanol or alcohol series, cleared in xylene, embedded 

in paraffin was 55°C and transverse section were cut at 5 μm in rotary microtome for staining. The 

sectionswere deparaffnized and hydrated through xylene,alcohol series and distilled water and then 

immersed in haematoxylin. After 5 min sections were thoroughlywashed under running tap water. 

The section were rinsed in 70% ethanol counterstained with eosin, differentiated and dehydrated 

in alcohol series, cleared in xylene and mounted in DPX. All the stained slides were observed under 

microscope and photographs were taken at different magnification in binocular microscope with 

attached digital camera. 

 

 

Parameters  

A known amount of cauda epididymis was teased gently in a definite volume of normal physiological 

saline to release the spermatozoa form the epididymal tubules. Thetissue components were 

removed sand sperm suspension was used for evaluating sperm function parameters such as 

sperm count, sperm motility. 

 

 

Testis 

The testis are the main reproductive organ in male mice secreting testosterone hormone 

(spermatogenesis) and also produces sperm or male gamete (spermatogenesis) (Kyung W.C., 1997). 

Each testis is covered by a membrane called tunicavaginalis.Tunica albuginea and tunica vasculosa 

layers are made by connective tissues and blood vessels. The Tunicavaginalis consists of inner 

visceral and outer parietal layers. Inner most layer of the visceral layer of the tunica vaginalis is 

the tunica albuginea followed by tunica vasculosa (a plexus of blood vessels and connective tissue). 
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Tunica albuginea is divided into many pyramidal compartments called lobuli of the Testis. At the 

end, seminiferous tubules straighten to form tubuli recti which continue as rate testis. Each 

testicular lobule of testis contains one to three highly colied somniferous tubules made up of a 

single layered germinal epithelium. Testis contain three types of cells population (Tortora. 2014). 

Inside the seminiferous tubules, two types of cells: Germ cells, Sertoli cells and between the spaces 

ofseminiferous tubule, interstitial cells called Leydig cells are present. 

 

 Spermatogenesis 

Spermatogenesis is a process of formation of sperm byspermatogonial cells. In this process two 

divisional phases mitosis and meiosis occurs in the seminiferous tubule of the testis.  

spermatogonium is diploid cell and they divide mitotically to produce two diploid primary 

spermatocytes which are then converted two haploid secondary spermatocytes through meiosisI. 

These haploid secondaryspermatocytes undergo meiosisII which is a normal equational division 

not a reduction division.By this process four haploid spermatids are formed which is a pre sperm 

stage (Amann R.P., 2008). During maturation process (Spermatogenesis) each spermatid losses 

extra cellular material like cytoplasm and some cell organelles except for mitochondria, nucleus, 

acrosome centriole etc. Maturation process takes place under the influence of testosterone. 

Testosterone binds to androgen binding protein (a protein of sertoli cells) present in the 

seminiferous tubles and initiate maturation of sperms (Eberhardet al., 2012). These spermatozoa 

are transported to the epididymis where they become active and gain motility. 

 

 Body Weight 

The initial and final bodyweights of the animals were recorded and the other observations were also 

recorded because they are correlated with the bodyweight of the rats. 

 

 Sperm Motility 

A method for sperm motility measured was fond by Prasad et.al. (1972). According this method a 

drop of sperm suspension was placed on the Neubauerchamber (it is an instrument for sperm 

motility measure) and observed under low magnification power about (10X) in a microscope. The 

chamber was focused on the WBC region. Sperm motility was determined by counting both type 

one is motile and another one is non-motile spermatozoa. A total of minimum 10-12 separate fields 

were scored and the sperm motility was calculated. The Sperm motility was expressed during 

counting as percent motile sperms. 

 

 Sperm Count 
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The Cauda epeididymal sperm count of all type groups like control and treated or experimental 

groups of animals; it was determined by the method of Prasadet, al. 1972 by using Neubauer 

chamber of haemocytometer. The caudaepididyamal sperm suspension was sucked up to the 0.5 

marks in WBC pipette. The suspension was then diluted up to the 11marks of tube with 5% sodium 

bicarbonate (NaHCo3) and mixed it very well thoroughly. Sodium bicarbonate acts as spermicidal 

activity and kills the spermatozoa to facilitate it during counting. Then take a drop of suspension 

was transferred to the Neubauer chamber for next experimental purpose and gently covered it with 

a cover slip. Spermatozoa were counted in 64 sub- squares of the WBC counting regions and 

calculated. The sperm density and count was expressed in term of million spermatozoa /ml of 

sperm suspension. 

 

 Fertility Index 

The experiment was conducted with treated males were cohabitated with normal adult cycling 

females in the ratio of 1:2 from 55thday of treatment. Thereafter numbers of pregnant females were 

counted to get fertility for 5 successive day index. The fertility indexes of controland treated groups 

of animals were calculated by formula given by (Parker, 2006) as mentioned below: 

 

 

 

 Statistical Analysis 

Thestatistical values were calculated by Mean ±SEM. The significance of difference with the both 

group was assessed using one side students “t”- test. Symbols represent statistical significance as 

indicated P ≤ a0.05, b0.01, c0.001 and the non-significance(ns) for Non-significant ≤ 0.05→ a, P ≤ 

0.01→ b and P ≤ 0.001→ c. 

 

Results 

 Effects on Body and Weight of Testis 

No significant changes were observed in body weight of rats treated with plant extracts in 

comparison to control treated vehicles (Table-1-2). The Testis weight wasdecreasedsignificantly in 

the rats of treated group with plants or experimental group. Table-1 shows comparison between 

the two groups, the group-1 (controlled) and group-2 (which were treated with plant extract). 

 

 Changes in Sperm Motility in Rats with the Extracts Treatment 
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The sperm motility was decreased significantly in experimental group (treated with plant Pongamia 

pinnataextracts) (Table-1).  

 

 Effects on Sperm Count 

The sperm density and count was shown decreasedsignificantly in experimental group (treated 

with plant Pongamia pinnataextracts) (Table-1). 

 

 Effects on Fertility Index in Rats Treated with Plant Extracts 

The fertility index was changed significantly in rats treated with plantPongamia pinnataextracts 

treatment with comparison withcontrols (Table-1). 

 

Table 1: Effect shown on weight of Testis, sperm motility, sperm density and fertility index of Wister 

rats treated with Pongamia pinnataat 100 gm /kg b.wt. For 60 days. 

 

S.No Body weight (%) Weight of 

Testis 

(mg/100g 

b.wt) 

SpermMotility   

(Caudaepididy

mides; %) 

SpermDens

ity  

million/ml 

(Testis) 

Fertility 

Index 

(%) 

Initial 

(gm) 

Final 

(gm) 

    

Group–1 

Control 

134.00 

± 

3.055ns 

 

166.50 

± 

3.337 ns 

 

1179.00 

± 

2.745 ns 

 

68.00 

± 

0.258 ns 

 

61.00 

± 

0.471 ns 

97.60 

± 

0.542 ns 

 

Group–2 

Pongamia 

pinnata 

110.30 

± 

1.415c 

 

130.90 

± 

1.574c 

 

1039.50 

± 

3.274c 

60.00 

± 

0.258c 

 

35.00 

± 

0.471c 

47.30 

± 

0.597c 

 

Data expressed as Mean ± Standard error and significance at P≤ 0.05a, P≤ 0.01b and P≤ 0.001 c 
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Table 2:- Independent Samples “t” Test control and Pongamia pinnata 

 

Independent Samples Test 

Variables Group Mean Sd 

Standard 

Error 

Mean 

t-value 

Degrees 

of 

freedom 

P-

value 

Body weight  

Initial (gm)  

Control 134.00 9.661 3.055 

7.040 18 0.000 Pongamia  

pinnata 
110.30 4.473 1.415 

Body weight  

Final (gm)   

Control 166.50 10.554 3.337 

9.648 18 0.000 Pongamia  

pinnata 
130.90 4.977 1.574 

Weight of 

Testis 

(mg/100g 

b.wt) 

Control 1179.00 8.679 2.745 

32.654 18 0.000 Pongamia  

pinnata 
1039.50 10.352 3.274 

Sperm 

Motility 

(Cauda 

epididymides; 

%) 

Control 68.00 0.816 0.258 

21.909 18 0.000 Pongamia  

pinnata 
60.00 0.816 0.258 

Sperm 

Density  

million/ml 

(Testis) 

Control 61.00 1.491 0.471 

39.000 18 0.000 Pongamia  

pinnata 
35.00 1.491 0.471 

Fertility Index 

(%) 

Control 97.60 1.713 0.542 

62.389 18 0.000 Pongamia  

pinnata 
47.30 1.889 0.597 

 

Arrows show a significant change in the testis 
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 Histopathological Changes in Testis of Rats Treated with Plant Extracts 

Haematoxylin and Eosin (HE) were two stains used for slide preparation of the both 

experimental and control. 

 

Photomicrographs of Testis of Rats 

The photographs of Testis of rats (Photomicrographs 1-6) shows the histopathology of testis of rats 

treated with Pongamia pinnataextract (experimental group). Photographs are showing significant 

degeneration changes in germinal epithelium of  spermatocytes, spermatids and spermatozoa. 
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Discussion 

  

Group-1: Control (100XH.E.) Group-2: Pongamia pinnata 

(100XH.E.) 

  

Group-1: Control (400XH.E.) Group-2: Pongamia pinnata 

(400XH.E.) 

  

Group-1: Control (SCANNER) Group-2: Pongamia 

pinnata(SCANNER) 
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Although many compounds natural and synthetic have been used to control function of male 

reproductive systems especially vital organ Testis to control fertility in male.However, herbal plants 

extracts have been also practiced in traditional medicine system of India because they are safe and 

no other side effects on living beings.Many plant extract or their metabolites have been used for 

fertility controls such asDaucas carota,Carica papaya, Abrusprecatorius etc (Sharma et al., 2017). 

PlantPongamia pinnatahavebeen used in traditionally to cure different diseases. Therefore, in 

present study methanolic extracts of Pongamia pinnata (fruits) was prepared and administered 

orally in male Wisterrats. The results of the present study showed reduction of Testis weight, sperm 

motility and sperm count ability and degenerative changes in Testis. Since androgens, FSH and LH 

are essential for the production of the normal sperm density, sperm motility (Gupta et al., 2018; 

Sharma &Kalla, 1994).The treatment causeddegenerative changes in sperm activity during 

spermatogenesis.Pongamia pinnata treatment inhabit spermatogenesis might be due to decreased 

level of male harmones and their activity since testosterone regulates the growth and development 

of reproductive organs and spermatogenesisWreford, & Robertson, 1994 Gupta et al.,2018. 

Histopathological observations of the treated group withPongamia pinnataextractsshowed 

reduction of the Leydig cells our degenerative changes in spermatogenesis(Born et al., 1988). (El‐

Dwairi&Banihani, 2007) Were also mentioned the reports regarding damage of spermatogenesis by 

plant extracts. In the present study, increased androgen hormone production afterPongamia 

pinnatatreatment is reflected by the increased number ofmature Leydig cells and their functional 

texture. It was also justified by the enhancement of number of spermatocytes and spermatids as 

thesestages are completely androgen‐dependent (Agrawal, Chauhan, &Mathur, 

1986).Methanolicextrats of Pongamia pinnatatreatment significantly reducedsperm density, Sperm 

motility including fertility indices intreated rats might be due decreased androgen levels. 

Conclusion  

We can conclude on the basis of Histopathological observations carried out in extract treated rats 

showed degenerative changes in seminiferous tubules, decreased number ofspermatogenic 

elements spermatozoa in testis which reflects antispermatogenic nature of the extract. Further, 

decreased weight of Testis, sperm motility, sperm density and fertility indices support that 

ofthePongamia pinnata treatment, providing an evidence ofthe androgen deprivation effects of the 

extracts in rats. 
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