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Abstract: Crude ethanolic extract of Celastrus paniculans L. seeds was administered to adult male albino rats 

for the evaluation of its antifertility effect. Aqueous solution of the extract, when administered orally for 45 days 

to cover the major portion of spermatogenesis at a dose level of 250 mg/kg body weight by oral route caused 

significant inhibition of spermatogenesis. There was a significant decrease in essential as well as accessory 

reproductive organs weight (p<0.05). Decrease in cauda epididymal sperm count and motility was noted. 

Cytoplasmic droplets in the mid-piece of sperms were seen, which is a sign of arrival of immature spermatozoa 

in cauda epididymis region. Testicular histology revealed arrest of spermatogenesis at the secondary 

spermatocyte stage. Early stages of maturation (primary and secondary spermatocytes) showed nuclear 

pyknosis and vacuolization with the presence of round cells and necrotic material in the tubular lumina. 

Biochemical estimations of marker testicular enzymes, lactate dehydrogenase (LDH) and   γ-glutamyl 

transpeptidase (γ-GT) showed an increase whereas sorbitol dehydrogenase (SDH) activity was significantly 

decreased (p<0.05). These results suggest that C. paniculatus, may induce male infertility in rats, therefore, 

should be evaluated further as a potential antifertility agent. 
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I. Introduction 
The expedition for the oral contraceptive agent that can control human fertility is not a new concept. 

Even though a broad array of synthetic contraceptive agents are available for use, these cannot be used 

incessantly due to their reported adverse side-effects. Due to this reason people are tracing back to age old 

traditional way of using plant medicines, which have lesser known or no side-effects. Regulation of male 

fertility by using materials of plant origin has become an area of active research. 
1,2,3

  

Celastrus paniculatus (CP, Family-Celastrace; common name in Hindi-Malkangini, Jyotishmati) is an 

ancient Indian ayurvedic botanic, used for its immense human health benefits. Tribal system of medicine in 

different regions of India has claimed the use of its in treatment of wide range of ailments
4 

and seed oil is used 

as neuro tonic due to its beneficial effects on memory and intelligence. 
5
 In ayurvedic medicine this plant is 

known for its other biological effects and is used for treating a variety of ailments, such as gout, rheumatism and 

others.
6
  The several phytochemicals are reported to present in CP such as sesquiterpenes, alkaloids celastrine, 

celapanine, celapanigine, celapagine polyalcohol, triterpenoid sterols etc.. So far different parts of CP including 

flowers, leaves and seeds have been evaluated for a variety of pharmacological actions.
7
 Seeds of CP were 

found to have hypolipidemic and antioxidant activities.
8,9

 It is also used as a nerve tonic
10

, sedative, and 

tranquilizer
11

 and also as a cure for irregular menstrual cycles.
12

 Preliminary findings with CP seeds oil have 

shown a possible antifertility effect on the testis and associated sex organs. 
13, 14

 

Though the seeds of CP have been screened for different pharmacological activities, no systematic 

study has been reported to explore its effects in male fertility regulation. This prompted us to investigate further 

its possibility as a potential agent for male fertility regulation. The present study involved estimation of certain 

marker testicular enzymes and testicular histology in the seed-extract treated rats. This investigation was also 

aimed at the assessment of the alteration produced, if any, in the reproductive system, fertility and behavior of 

male rats after oral administration of ethanolic extract of CP seeds. 

 

II. Materials and Methods 
Plant extract preparation: Seeds of CP authentically verified were obtained from the Botany Department of 

Lucknow University. Seeds were air dried under shade and powdered. The powdered seeds were extracted with 

90% ethanol at 65
0
C for 24-48 hrs using a Soxhlet extractor. The total extract (19.8%w/v) thus obtained was 

concentrated in vaccuo at reduced pressure and temperature. The extract was found to be freely soluble in water. 
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The required doses were freshly prepared at the time of administration by dissolving the extract in requisite 

quantities of water. 

 

Animals: Colony –bred adult male albino rats (Sprague-Dawley strain) of proven fertility weighing between 

200-250 grams were used for present investigation. Feed and water provided ad libitum, and the animals were 

maintained under standard laboratory conditions for the study.  

Pilot Study:  The animals were divided into two groups: control (I ml distilled water/day/rat) and treated (CP 

seed extract, 250 mg/kg body weight/day x 45 days) group. Here, the dose level was selected on an exploratory 

basis. The experiment revealed that significant anti-spermatogenic activity was present at this does level (vide 

infra). 

 Definitive Study: The extract was given at a daily dose of 50, 150, 250 and 350 mg/kg body weight 

orally with the help of feeding canula. In this study, 4 doses of the test material were used for: I). 

Reconfirmation of the findings of the pilot study, and for 2). Establishing a dose- response relationship 

Body weights of control and experimental animals were recorded before and after the treatment. The animals 

were sacrificed by exsanguinations under light ether anesthesia 24 h after the termination of each experimental 

schedule. Testes and accessory sex organs were removed and their weights were recorded. 

 

Fertility test: Fertility test of individual male animal was done after completion of the treatment period. Males 

from each group were caged separately with regularly cycling females of proven fertility, in the ratio 1:2. Next 

morning after the mating exposure, the presence of spermatozoa in the vaginal smear of the female animal was 

taken as day „O‟ (Zero) of pregnancy. Mated females were laprotomized on 15
th

 day of post-coitum, the number 

of corpora lutea, and the number of implantation and/or resorption sites (if any), were recorded. 

 

Sperm motility and count: Motility and number of cauda epidiymal spermatozoa in control and treated rats 

were assessed by using a haemocytometer (Neubaur‟s Chamber). Motile spermatozoa were calculated per unit 

area and expressed as % sperm motility.
15

 Sperms counts were recorded as million/ml of suspension.
16

  

 

Enzymes estimation: A portion of the testis was homogenized (1:9) in 0.2 M Tris/ HCl buffer, pH 7.0, having 

0.1% cetyltrimethylammonium bromide using Potter Elvegham homogenizer for the estimation of sorbitol 

dehydrogenase (SDH).
17

 In the same homogenate lactate dehydrogenase (LDH) was also estimated.
18

 Another 

portion of the testis was homogenized (1:9) in 0.05 M Tris, HCl Buffer, pH 7.4, for the assay of γ-glutamyl 

transpeptidase (γ-GT).
19

 Protein content of the sample was estimated according to the method of Lowery et al.
20

 

The enzymes activities have been expressed as specific activities (Units/mg protein). 

 

Data Analysis: Data obtained were analyzed statistically by students„t‟–test and values were expressed as Mean 

±SE. p<0.05 considered as significant. 

 

III. Results 
Body Weight: There was a pronounced reduction in body weights of rats after CP (250 mg/kg b.wt.) extract 

treatment as compared to their control group (Table 1).  

 

Organs Weight: Statistically significant decrease in weight of reproductive organs viz. testis, epididymys, 

seminal vesicle and prostate were found while coagulatory gland weight exhibited statistically insignificant 

change (Table 1). 

 

Mating Behavior and Fertility: Incidence of mating was similar among the treated and control animals at all 

the dose levels. However, extract treatment reduced the fertility of male rats in a dose related manner (Table 2), 

and no implantation sites were seen at 250 and 350 mg/kg dose levels. After termination of treatment reversal of 

fertility was noted within 30 days. 

 

Sperm Count, Morphology and Motility: The total number and motility of cauda empididymal spermatozoa 

reduced significantly in treated animals, as compare to control group (Table 3). The presence of cytoplasmic 

droplets in the mid piece of cauda epididymal sperms was also observed.  

 

Testicular Enzymes: The specific activities of marker testicular enzymes viz. LDH and 𝛾 − 𝐺𝑇 increased 

significantly in testis of CP treated animals, after 45 days treatment. The activity of testicular SDH decreased 

significantly after treatment (Table-4). 
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Testicular Histology: All the seminiferous tubules in the control animals showed normal spermatogenesis 

(Fig.1) and those of the animals treated with CP for 45 days exhibited diminished spermatogenesis. The rats 

with decreased spermatogenesis showed maturation arrest at the stage of secondary spermatocytes with absence 

of spermatozoa and spermatids in the seminiferous tubules. Early states of maturation such as primary and 

secondary spermatocytes showed nuclear pyknosis and vacuolization with presence of round cells and necrotic 

materials in the lumen of tubules. Interstitial tissue, basement membrane of seminiferous tubules, Sertoli cells 

and spermatgonia were not affected by treatment. Vascularity of organ also remained unaffected by the 

treatment. (Fig. 2, 3 and 4) 

 

IV. Discussion 
Medicinal plants have been valuable for humans since prehistoric days. The present data shows that the 

ethanolic extract of CP seeds suppresses sperm counts and causes lesions on the seminiferous tubules. In this 

study, the decrease in sperm motility and total epididymal sperm count caused by extract treatment is directly 

responsible for loss of fertility of male rats, since forward and progressive movements and adequate 

concentration are necessary for penetration of spermatozoa through cervical mucus and cumulus cell mass to 

fertilize the ova.
21

 It has also been observed in our experiments that crude extract administration has got an 

effect on embryo resorption. The mechanism of extract induced embryo resorption is not traced out, but could 

be due to physiological/genetic alteration in the spermatozoa.  

Histoarchiteture of seminiferous tubules of rats treated with seeds extract showed a progressive damage 

in their germinal epithelium and terminated into an arrest in spermatogenesis along with regression of 

reproductive organs weight. Further arrest of spermatogenesis resulted in to the formation of multinucleated 

giant cells in testis. Similar impairments of spermatogenesis characterized by germ cell depletion and exfoliation 

have been noted by earlier researchers by C. paniculatus seeds oil. 
22,23

 and also under other experimental 

conditions like cryptorchidism, hypophysectomy etc.
 22,24,25

 Further the observed vacuolization and resultant 

desquamation of the germinal epithelium in treated rats testis is due to the reaction of Sertoli cells to the 

damaged process of spermatogenesis.
18

 Following the experimentally induced spermatogenic arrest, the 

accessory male sex organs also showed morphological regression, which was probably due to an impairment of 

normal steroidogenic function.
26,27

 and the subsequent regressive changes in androgen dependent sex organs.
22

 

Certain other plant products are also reported to induce spermatogenic arrest in a similar manner.
3,28,29

 Increase 

in testicular lipid has been reported along with the spermatogenic arrest after treatment with C. paniculatus seed 

extract treatment.
22, 23

 Similar lipid accumulation has also been reported after Calotropis procera 
30

, 

hypophysectomy
31 

and cryptorchidism.
24

 Probably CP extract reduced the conversion process of testicular lipids 

into androgens with a resultant accumulation of lipids on the testis, and the simultaneous regression in androgen 

dependent accessory sex organs.
14

 Similar to our study spermatogenic impairment and subsequent regression on 

the accessory glands due to different experimental conditions such as hypophysectomy, testosterone depletion 

and antiandrogen treatment had also been reported. 
14,

 
32, 

 

The marker enzymes studies are associated with specific cell types of testis so that is possible to 

correlate the changes in testicular enzymes activities with changes in respective cell types.
33

 As seen in present 

study, a significant decrease in specific activities of SDH, marker for post meiotic germ cells, indicate the 

depletion of these cells after the treatment.
34,35

 Significant increase in specific activity of LDH, is a sign of 

degenerative germinal epithelium.
32

 increased activity of ⋎-GT, a marker of Sertoli cells, 
36-38

 may indicate that 

these cell types are not affected by the treatment. However, due to massive enrichment of the surviving cell type 

caused by depletion of affected cells population and also by a marked reduction in testicular weight, alteration in 

marker enzyme activity of unaffected or less affected cells likely to be observed.  Conclusion obtained from the 

above iscussion that the Sertoli cells are not target for CP extract and that this acts directly on germ cells. 

Changes in specific activity of SDH and LDH after 45 days of treatment, indicates that spermatogenesis in 

unable to proceed beyond meiosis. However, the spermatids depletion was not due to an effect on Sertoli cells. 

Results of present study indicate that CP exerts a direct action on germ cells with no damage to Sertoli cell. The 

arrest of spermatogenesis occurs predominantly at the spermatid stage by gossypol (known anti spermatogenic 

effect) whereas the arrest was noted at spermatocyte stage in case of CP. One of the earliest signs of gossypol 

action in rat is Sertoli cell damage 
39

 while CP does not exert any adverse effect on Sertoli cells, spermatogonia 

and early spermatocytes and may have reversal of fertility in treated animals. Thus CP may hold promise for 

development of plant origin male contraceptive.  

 

V. Conclusion 
 In literature it is documented that plant showed the maximum pharmacological activities when tested 

on extracts obtained from polar solvents like methanol and ethanol.
40

 In our study the extractive value of the CP 

seed for alcohol was found to about 19.8%w/v. therefore we selected alcoholic extract for the in vivo study in 

animals. Preliminary phytochemical screening of the extract also indicated presence of alkaloids and oil has 



An Assessment of Ant fertility Efficacy of Ethanol Extract of Celastrus Paniculatus Seed in Male 

DOI: 10.9790/3008-1304016772                                     www.iosrjournals.org                                         70 | Page 

been reported for fatty acids. 
40

 In future, to have an insight in its mechanism of action at the hormonal level it is 

necessary to study the Leydig cell function and serum level of testosterone and gonadotropins. It is also essential 

to establish the genotoxic potential and reversibility of the anti-spermatogenic effect of the CP extract before it 

may be selected for development as a male anti-fertility agent. Further work on these aspects is in progress.  

 

Declaration of interest: The authors report no conflicts of interest. The authors alone are responsible for the 

content and writing of this article.  
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Legends to the Figures  

Fig. 1:  Seminiferous tubules of control rat showing the normal stages of spermatogenesis. Hematoxylin and 

 Eosin. (x40) 

Fig. 2:  Testis of treated rats showing vacuolization in the seminiferous epithelium and spermatids and 

 spermatozoa are not seen in lumen of these tubules. Hematoxylin and Eosin. (x100). 

Fig. 3:  Seminiferous tubule of treated rats showing multinucleated giant cells in lumen. Hematoxylin and 

 Eosin. (x100). 

Fig. 4:  Magnification of seminiferous tubule of treated rats showing multinucleated giant cells in lumen. 

 Hematoxylin and Eosin. (x400). 

 

Table 1: Effect of Celastrus paniculatus treatment on body weight and reproductive organs weight or rats  

 
Data represent Mean ±SEM (N=6) 

 *P≤0.05 and **P≤0.01 considered to be statistically significant. 
NS

P≥0.05 considered as statistically 

insignificant 

A: absolute weight, R: relative weight 
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Table 2: Effect of Celastrus paniculatus on fertility of male rats 

 
Data represent Mean ±SEM (N=6) 

 

Table 3: Effect of Celastrus paniculatus on %sperm motility and sperm count of rats 
Group %sperm motility Total sperm count 

(per epididymis)x106 

Control 87.17±1.68  224.00±14.73 

Celastrus paniculatus 

(250mg/kg b.wt.) 

64.33±1.58** 83.30±6.15** 

Data represent Mean ±SEM (N=6); 

*P≤0.05 and **P≤0.01 considered to be statistically significant 
NS

P≥0.05 considered as statistically insignificant 

 

Table 4: Effect of Celastrus paniculatus on marker testicular enzymes of rats 
Group Enzymes 

Sorbitol dehydrogenase  Lactate  

dehydrogenase 
⋎-glutamyl 

transpeptidase 

Control 4.41±0.16 250.60±18.50 39.56±5.7 

Celastrus paniculatus (250mg/kg 

b.wt.) 

3.64±0.26* 

(18%) 

479.01±12.19** 

(92%) 

59.57±1.1** 

(51%) 

Data represent Mean ±SEM (N=6); 

*P≤0.05 and **P≤0.01 considered to be statistically significant. 
NS

P≥0.05 considered statistically insignificant 

Enzymes activities are expressed as specific activities (n moles of substrate oxidized or product formed/min/mg 

protein) 
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