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ABSTRACT 

Jussiaea repens is a non-toxic antigonadal herb, which has been 

reported to cause alteration of testicular functions, morphology of 

spermatozoa and reduced fertility rate. The present study was designed 

to investigate whether the crude aqueous extract of Jussiaea repens can 

affect the normal histoarchitechture of testicular tissue and vis-à-vis 

functions when administered orally and also to study whether the effect 

was reversible or not after withdrawal of treatment. Results showed 

that when crude aqueous extract of  J.repens (except root) was fed 

orally at a dose of 200 mg/kg b.wt/day for a period of 28 days, caused  

marked  alterations  in  histology  of  testis,  reduction  in  seminiferous tubular and Leydig 

cell nuclear diameter. Spermatogenic stage count showed the arrest of spermatogenesis at 

stage VII followed by significant reduction in number of sertoli cells and spermatogenic cells 

i.e., SpgA, pLSc, mPSc, 7Sd and elongated spermatids. The H&E staining and SEM studies 

of treated testis showed reduction in interstitial tissue with leydig cells, tubular lumen, mature 

spermatids, thickness of basal lamina with irregular outline and profuse intraepithelial 

vacuolation. Acridine orange staining of treated testis showed disintegrated DNA with partial 

damage of spermatozoa in seminiferous tubule. The testicular sialic acid, phospholipid and 

GSH showed significant reduction but MDA was increased insignificantly in treated group 

where it was unaltered in serum. Serum level of testosterone, LH, FSH and testicular 

testosterone were greatly reduced in treated group. All these effects were restored towards 

normal after withdrawal of treatment. So, from these studies it may be concluded that 
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J.repens, by altering the male reproductive hormone level, affected the normal 

histoarchitechture of testicular tissue vis-à-vis functions and the effects were reversible. 

 

KEY WORDS: Histoarchitechture, Seminiferous tubule, Sertoli cells, Leydig cells, 

Testosterone, Spermatogenesis. 

 

INTRODUCTION 

The function of male reproductive system is depicted by histological structure of testicular 

tissues, which is under the control of Pituitary-Gonadotrophin axis. So, altered hormonal 

profile, alter the histoarchitechture of testicular tissues and in turn affects the normal 

testicular functions like spermatogenesis and steroidogenesis. 

 

Jussiaea repens L (synonym – Ludwigia adscendens L.), a water creeping prime rose of 

onagraceae family. Its stem and leaves float on the surface of water and flowers consist of 

five white petals with yellow at the base. It  has  great medicinal values as reported by others 

as anti-diabetic, anti-inflammatory, hepatoprotective, antibacterial and other such remedial 

activities.
[1-5]

 Recently we have reported this plant  as a non-toxic antigonadal herb.
[6]

 Oral 

administration of this plant extract (except root) for a period of two spermatogenic cycle, 

affects the sperm quality, sperm morphology which were reflected through significant 

reduction in fertility rate.
[7]

 Our studies also show that antifertile activity of this herb on male 

reproductive system is due to alterations of biochemical parameters at serum and testicular 

level and thus it acts as herbal male antifertility agent.
[5]

 Reproductive malfunctioning, is one 

of the consequences of the altered histological structure of the reproductive tissues and also 

altered reproductive hormone profile, which ultimately disrupt the testicular functions. So 

present study was designed to see whether the treatment of crude aqueous extract of Jussiaea 

repens  affect the histoarchitecture of testes and the reproductive hormone profile which are 

mainly responsible for maintenance of structure-function relationship of  male reproductive 

system and also to study whether its actions are reversible or not. 

 

MATERIALS AND METHODS                                                                                

Plant material 

The plant, Jussiaea repens L, was collected from wetlands of North 24 Pgs, West Bengal, as 

reported earlier
[6]

 and authenticated by taxonomist of Central National Herbarium (Kolkata), 

Botanical Survey of India (BSI), Shibpur, Howrah, having voucher specimen number NP-01 
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dated 25.03.2011. The voucher specimen was deposited in the Botanical Survey of India 

(BSI) for future reference. 

 

Preparation of extract                                                                   

The plant extract (except root) was prepared as reported earlier.
[6]

 Briefly, the dried powder 

sample (400gm) of J. repens was extracted in 4 L boiled distilled water at 50°C for 30 

minutes and filtered accordingly using clean muslin cloth, ordinary filter paper and then by 

Whatman No.1 filter paper. The resulting filtrate was concentrated using rotary evaporator  

and further dried at 40°C, then stored at 4˚C for further use. 

 

Animal selection and maintenance                                         

24 adult male albino rats (Rattus norvegicus L.) of Wistar strain weighing 130g ±10 were 

selected for the experiment. The animals were acclimatized to laboratory environment for a 

period of one week before starting the experiment. The animals were maintained under 

standard laboratory conditions (12 hrs light : 12 hrs dark, 25±2°C and relative humidity 40-

60%) with free access to standard diet
[8]

 and water ad libitum. All animal experiments were 

performed according to the ethical guidelines suggested by the Institutional Animal Ethics 

Committee (IAEC) (Ref. no. PU 796/03/ac/CPSEA) guided by CPCSEA, Govt. of India.  

 

Animal treatment 

Animals were divided randomly into three groups having 8 animals in each and were treated 

as –  

Group I: Control, fed distilled water ( 0.5 ml/ 100 g body wt/day) for 28 days. 

Group II: Treated, fed 0.5ml aqueous extract (200mg/kg body weight/day) for 28 days. 

Group III: Recovery, fed 0.5ml aqueous extract (200mg/kg body weight/day) for 28 days and 

kept without treatment for next 28 days. 

 

The daily dose was prepared by suspending the extract in 0.5 ml of sterile distilled water and 

administered to each animal orally by oral gavage needle. The initial body weight of each 

animal was recorded before administration of the extract and subsequently weighed twice 

weekly throughout the experiment and the dose was adjusted accordingly.  

 

On29th. day (24 hours after the last dose of  treatment  and 18 hours after fasting), animals 

from control and treated  groups, where after next 28 days (at 57 th. day )  the animals from 

recovery group were sacrificed by diethyl ether anaesthesia. Blood samples were collected 
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for Serum preparation by centrifugation and reproductive organs i.e. testes of each animal 

were dissected out, freed from adherent tissues. One testis was stored at - 20°C for different 

biochemical assay and other was taken for histological studies. 

 

Methods of biochemical estimations 

Estimation of testicular sialic acid
[9]

   

Testicular tissue was homogenized in PBS buffer (50 mg / ml) (0.1M, PH 7.4). Homogenate 

was hydrolysed with 0.1 N H2SO4 and centrifuged at 3000 rpm for 10 min. The supernatant 

was incubated at 80
°
C for 1 hour. 0.5ml of the hydrolysed supernatant was taken in a test tube 

and 0.2ml of sodium periodate solution (0.2 M sodium periodate  in 9M phosphoric acid) was 

added and mixed thoroughly by shaking.  Tubes were cooled at 20°C for 20 min and 1ml of 

sodium arsenite solution (10% sodium arsenite in 0.1 N H2SO4 with 0.5 M sodium sulfate) 

was added to this mixture.The brown colour was disappeared after shaking. Then 3ml of 

thibarbituric acid solution (0.6% TBA in 0.5 M sodium sulfate) was added and the mixture 

was heated in boiling water bath for 15 minutes. After cooling, 4.5ml of cyclohexanone was 

added with thorough shaking for 15 seconds to develop pink colour by  cyclohexanone. The 

mixture was centrifuged to get a clear pink layer of cyclohexanone. This supernatant was 

pipeted out and intensity of colour was measured in spectrophotometer at 550 nm. The sialic 

acid content of the sample was determined from the standard curve of sialic acid   and   was 

expressed in mg/gm of tissue. 

 

Estimation of serum and testicular total lipid and phospholipid 

Testicular tissues were extracted according to the procedure of Folch et al.
 [10]

 250 mg of  

tissue was extracted with 6 ml 3:1 (V/V) alcohol-ether mixture and kept at 65°C  in a water 

bath for two hours, cooled and centrifuged  at 3000 rpm for 30 min. The supernatant was 

decanted. 6 ml 3:1 alcohol-ether mixture was added to the residue and repeated twice 

following same procedure. The total volume of decanted filtrate was used for the estimation 

of total lipids, phospholipids (PL). 

 

Estimation of total lipid
[11]

  

Three test tubes were labelled as test, blank and standard. 0.1 ml serum, 0.1 ml tissue  extract, 

0.1 ml distilled water and 0.1 ml working standard (1000 mg/dl, dissolving 1.0 gm of olive 

oil in 100 ml chloroform) were taken respectively. 2 ml concentrated H2S04 was added to 

each tube and they were heated in boiling water bath for 10 minutes, Cooled and 2.5 ml  

phospho-vanillin reagent [Mixed 35ml of vanillin reagent (Dissolved 0.6 g of vanillin with 
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100 ml water) and 60 ml of concentrated phosphoric acid was mixed with constant stirring in 

addition to 5.0 ml water, which was  stored in a brown bottle at room temperature ] was  

added to all tubes and incubated at 37°C for 15 minutes. Lipids react with vanillin in presence 

of sulphuric acid and phosphoric acid to form a pink colored complex. The optical densities 

was measured at 540 nm in a spectrophotometer. Result was expressed   as mg /dl of serum 

and   mg /gm of  tissue. 

 

Estimation of phospholipid
[12]

  

0.5 ml serum / tissue extract was mixed with 0.2 ml 0.1M ammonium ferrothiocyanate 

solution (27.03 gm of ferric chloride hexahydrate and 30.40 gm of ammonium thiocyanate 

was dissolved in 1000 ml distilled water) and 2.5 ml chloroform. The contents of the tubes 

were vortexed vigorously on cyclo mixer for 15 sec. and centrifuged at 1000 rpm for 5 min. 

The lower layer was removed by using syringe with long needle. The absorbance of test 

solution and standard (1mg phosphotidylcholine was dissolved in 1 ml of chloroform) was 

taken at 485 nm against blank. Result was expressed as mg /dl of serum and mg /g of tissue. 

 

Estimation of serum and testicular reduced glutathione (GSH) and MDA 

About 250 mg of testicular tissue was homogenized in 4 ml of PBS buffer (0.1M, PH 7.4). 

Homogenates were centrifuged at 9000 rpm for 20 min at 4°C and the resultant supernatant 

was used for the determination of GSH and MDA. 

 

Estimation of reduced glutathione (GSH)
[13]

   

0.2ml serum/1.0 ml tissue supernatant was precipitated with 1.0 ml 10% TCA. The mixture 

was allowed to stand for 30 min. at room temperature and centrifuged at 2500 rpm for 15 

min. From it 0.5 ml supernatant was   taken and mixed with 2.0 ml of DTNB (60 mg DTNB 

was dissolved in 100ml of 0.2M sodium phosphate, pH 8.0) and 0.5 ml phosphate buffer (0.2 

M, pH 8.0). The absorbance was read within 5 min. just after   addition of DTNB. O.D of 

unknown and standard (10 mg of reduced glutathione dissolved in 100 ml of distilled water) 

were read against blank at 412 nm in a spectrophotometer and result was expressed in mg 

GSH /g tissue. 

 

Estimation of malondialdehyde(MDA)
[14]

  

0.2ml serum / 1.0ml tissue supernatant was added to 2ml of TCA-TBA- HCL (1:1:1) reagent 

( thioarbituric acid 0.37%, 0.24N HCL and 15% TCA), boiled at 100℃ for 15 minutes and 

allowed to cool. Flocculent materials were removed by centrifuging at 3000 rpm for 10 
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minutes. The supernatant was removed and the absorbance read at 532 nm against a blank in 

spectrophotometer. MDA was calculated using standard MDA (0.2  mg of  1,1,3,3  

Tetrahydroxy-propane dissolved in 100 ml of distilled water)  and expressed in  mg/ gm 

tissue. 

  

Testicular histology 

For the histological studies, testes were removed and immediately fixed in Bouins solution 

for 18 hours. After fixation picric acid was removed through three changes in 70% ethanol 

(0ne hour each), then the tissues were dehydrated using graded concentrations of ethanol (80 

%, 95 %, 100 % alcohol twice at 1 hour each ). Tissues were cleared in xylene by transferring 

into equal volumes of absolute alcohol and xylene (1:1 v/v) for twice at 1 hour each. The 

tissues were then infiltered in molten Paraffin wax in an oven at 58°C. Three changes of 

molten paraffin wax at one-hour interval, finally embedded and blocked out using L shaped 

metal molder. Serial sections were cut from the mid portion of testis using the rotary 

microtome at 5 µ thickness, mounted on slides and were stained using Hematoxilin-Eosin 

method. Each section, finally mounted in DPX with cover slip, and examined under the 

microscope.  

 

Few sections were randomly stained with acridine orange
[5]

 and studied under a fluorescent 

microscope. 

 

Spermatogenic cells in the testis at stage VII were counted according to the method of 

Leblond and Clermont 
[15] 

to evaluate spermatogenesis. Nearly, 20 round seminiferous tubule 

were  randomly selected. The number of germ cells i.e. type A spermatogonia, preleptotene 

spermatocytes, midpachytene spermatocytes, round spermatids and elongated spermatids was 

counted in seminiferous  tubular cross sections of each rat testis. All the counts ( crude count) 

of the germ cells were converted to true counts by the Abercrombie formula, as  true counts = 

(crude count × section thickness) / (section thickness + nuclear diameter of germ cells).
[16]

 

Mean number of these cells in each group was compared with other groups. The seminiferous 

tubular diameter, sertoli cell and leydig cell nuclear diameter were measured using imaje J 

software  with 40X magnification. 

 

Scanning electron microscopy (SEM) study 

Testicular tissues were fixed with 2.5% glutaraldehyde in phosphate buffer (PH 7.4) for 4 h. 

Then were washed and dehydrated in ascending grades of ethyl alcohol (50%- 70%- 80%- 
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90%- 100%).The tissues were then further dehydrated in amyl acetate for 30 minutes and 

dried at critical point using liquid carbon dioxide in BALTEK CPD030 critical point dryer. 

Testis samples were mounted on an aluminium stub and then coated with gold. The prepared 

samples of testis were examined under the scanning electron microscope and photographs 

were taken under S-530 Hitachi SEM. 

 

Estimation of serum testosterone, LH and FSH   

Blood samples were taken from the cardiac puncture, centrifuged at 2500 rpm in room 

temperature for 15 min. to separate the serum and stored at - 20°C  and  immediately  assayed  

for the measurement of testosterone by ELISA Method 
[17]

 and  Luteinizing hormone (LH), 

follicle stimulating hormone (FSH) by CLIA method 
[18,19]

 using standard assay kits. Assay 

procedures were followed as specified by manufacturers instruction. The ELISA 

(AcccuBind™ ELISA) and CLIA (AccuLite™ CLIA) microwell kits were used from 

Monobind Inc. Lake forest,CA 92630,USA. 

 

Estimation of   testicular testosterone  

About 100 mg of testicular tissue was homogenized in 1 ml of PBS buffer (PH 7.4).  

Homogenates were centrifuged at 10000 rpm for 10 min.
[20]

 and the resultant supernatant then 

kept in  - 20°C and were used immediately for determination of   testosterone by ELISA 

Method.
17

 Assay procedures were followed as specified by manufacturers instruction .The 

ELISA (AcccuBind™ ELISA) kits were used from Monobind Inc. Lake forest,CA 

92630,USA. Testicular testosterone content was calculated as ng/ml/mg of testis. 

 

Statistical analysis of data                                                                                                

All the recorded values were expressed in mean ± SEM. The treated groups were compared 

to control using one way ANOVA with post hoc LSD test were performed using SPSS 

version 16 Software. The value of p<0.05 was considered to be statistically significant.  
 

 

RESULTS 

The results of the present study revealed that, oral administration of  crude aqueous extract of 

Jussiaea repens L. for consecutive  28 days to male rats caused no significant change in total 

lipid, phospholipid, GSH and MDA level in serum when compared to control (table-1). In 

table-2, results from the testicular biochemical parameters in treated group showed  

significant decrease in sialic acid (P < 0.01) and  phospholipid (P < 0.05)  content and also in  

testicular GSH (P < 0.05) activity,  but no change was observed in testicular total lipid but 
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insignificant increase in  MDA  level in treated groups when compared with control. 

However, in recovery group (Gr-III), after withdrawal of extract treatment, all the parameters 

were found almost unaltered in respect to control group.  

 

Table 1: Serum biochemical parameters in different groups. 

 
Serum total 

lipid (mg/ml)
 

Serum 

phospholipid 

( mg/ml) 

Serum GSH 

level 

(µmol /ml) 

Serum MDA 

(nmol/ml) 

Group I: Control group 2.0263±0.1530 3.6738±0.2999 0.5146±0.0037 6.2020±0.4272 

Group II: treated with aqueous extract 

(200 mg/kg body weight/day)  
2.14967±0.1371 3.9343±0.4589 0.5076±0.0031 6.9465±0.1096 

Group III: Recovery group  2.0149±0.1320 3.8388±0.3223 0.5136±0.0020 6.3244±0.3894 

Values were expressed as mean ± SEM, N=8, Group II (treated) was compared with Group I 

(Control) and Group III (Recovery).  

 

Table 2: Testicular biochemical parameters in different groups. 

 Testicular 

Sialic acid 

( mg / gm tissue) 

Testicular total 

lipid 

(mg /gm tissue) 

Testicular 

phospholipid 

(mg/gm tissue) 

Testicular GSH 

(µmol /gm 

tissue) 

Testicular 

MDA 

(nmol/ml) 

Group I: Control group 2.7200± 0.2284 3.9754±0.3422 36.3248±2.3727 2.1885±0.0970 17.4478±1.1172 

Group II: treated with 
aqueous extract (200 mg/kg 

body weight/day)  

1.9830**±0.914 3.9328±0.4194 30.1988*±1.4831 1.8975*±0.0430 21.4455±1.8231 

Group III: Recovery group  2.6950±0.1568 4.0223±0.3086 33.5585±1.3696 2.1025±0.1319 18.5075±1.3375 

Values were expressed as mean ± SEM, N=8, *Significant (P < 0.05), **Significant 

(P<0.01). Group II (treated) was compared with Group I (Control) and Group III (Recovery).  
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Fig. 1: Effect of J. repens (L) extract in testicular biochemical parameters in different 

groups. Values were expressed as mean ± SEM, n=8, *significant (p < 0.05), 

**significant (p<0.01).Group II (treated) was compared with group I (control) and 

group III (recovery). 
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Histological analysis of H&E stained sections of testes in control group showed the presence 

of compact seminiferous tubule and well organized germinal cells at various stages of 

spermatogenesis with clear spermatozoa maturation occurring near the lumen. The interstitial 

cells of Leydig prominently interspersed between the seminiferous tubules (Fig 3). But the 

testicular tissue in treated animals (Group II) showed alteration and distortion in both 

germinal epithelium and seminiferous tubules.  

 

Where Sertoli cells were markedly reduced in number (P < 0.01) when compared to control. 

Vacuoles and few primary spermatocytes with pyknotic nuclei in seminiferous tubules were 

predominant in treated groups (Fig 4).Seminiferous tubular diameter and Leydig cell Nuclear 

Diameter of the rats in treated  group ( Table 3) were  significantly decreased (P < 0.01) as 

compared to control and the lumen of the seminiferous tubule contain no or little 

spermatozoa. In the treated group there was a significant reduction in the  total count of 

spermatogonia A (SpgA), preleptotene  spermatocytes (pLSc), mid pachytene spermatocytes 

(mPSc) (P < 0.01) and  step 7 spermatid (7Sd) (P<0.05) (Table 4) as compare to control. A 

massive loss of elongated spermatids (ESd) was found in stage VII of the spermatogenic 

cycle. After 56 days cessation of treatment (after recovery period), however, all testicular cell 

counts restored towards   the normal range (Table 4, Fig. 5). 

 

Table: 3 Seminiferous tubular and Leydig cell nuclear diameter in testis of  rats. 

 
Seminiferous Tubular 

Diameter (µm) 

Leydig cell Nuclear 

Diameter(µm) 

Group I: Control group 255.5450± 2.9911 5.6713±0.3112 

Group II: treated with aqueous extract 

(200 mg/kg body weight/day) 
238.4650 **± 2.9046 3.2050 **± 0.2125 

Group III: Recovery group 249.3875± 2.2739 5.0088±0.1841 

Values were expressed as mean ± SEM, N=8, **Significant (P<0.01). Group II (treated) was 

compared with Group I (Control) and Group III (Recovery). 

 

Table: 4 Cell population dynamics in stage VII seminiferous tubule of rats. 

 
No. of Sertoli cell SpgA pLSc mPSc 7Sd 

Elongated 

Spermatids 

Group I: Control group  2.1922±0.1223 1.6773±0.1032 16.3489±1.7088 23.3278±1.2017 97.4654±5.6737 145.7500±11.1271 

Group II: treated with 
aqueous extract (200 
mg/kg body weight/day) 

1.4909**±0.1164 1.2357**±0.0668 9.6186**±0.5892 17.0656**±0.9823 79.9604*±5.3678 100.7500*±13.8818 

Group III: Recovery 
group  

1.9601±0.1568 1.6292±0.0807 15.4267±1.7883 22.9399±1.2541 96.7943±5.3114 136.3750±12.4124 

Values were expressed as mean ± SEM, n=8, *significant (p < 0.05), **significant (p<0.01). 

Group II (treated) was compared with group I (control) and group III (recovery). 



www.wjpr.net                                   Vol 4, Issue 05, 2015.                                            

            

 

1676 

Nirmal et al.                                                          World Journal of Pharmaceutical Research 

Table 5: Hormone profiles in serum and testis of rats. 

 Serum 

Testosterone 

(ng/ml)
 

Serum LH 

(mIU /ml) 

Serum FSH 

(mIU /ml) 

Testicular 

Testosterone 

(ng/100 mg tissue) 

Group I: Control group 3.7538± 0.4813 6.2775± 0.7261 9.6500±1.2068 3.538±0.228 

Group II: treated with aqueous 

extract (200 mg/kg body 

weight/day)  

1.9300 **± 0.2035 3.2200 *±0.6358 5.8125 *±0.9687 2.601 **±0.146 

Group III: Recovery group  3.1238± 0.3278 4.4625± 0.9578 9.6125± 1.1529 3.356±0.172 

Values were expressed as mean ± SEM, N=8, *Significant (P < 0.05), **Significant 

(P<0.01). Group II (treated) was compared with Group I (Control) and Group III (Recovery).  
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Fig. 2: effect of J. repens extract in serum testosterone, LH, FSH and testicular 

testosterone in control (group I), treated (group II) and recovery (group III) groups. 

Values were expressed as mean ± sem, n=8, *significant (p < 0.05), **significant 

(p<0.01). Group II (treated) was compared with group I (control) and group III 

(recovery). 

 

Results presented in table 5, shows a significant reduction in serum and testicular testosterone 

(P<0.01), FSH and  LH (P<0.05) levels of J. repens  treated animals which was restored in 

recovery group towards normal.  

 

Acridine orange staining was performed to assess the sperm DNA integrity in the 

experimental groups. Fluorescent microscopic study of the sperm cell with normal integrity 

showed green whereas those with diminished DNA integrity stained orange-red. Histological  

analysis of Acridine orange stained section of testes in the control group  showed  normal 

structure of seminiferous tubules and plenty of spermatozoa (SpZ)  in their lumen having 

normal green fluorescence nuclei (Fig.6) whereas in treated group, the alteration and 
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distortion of both germinal epithelium and seminiferous tubules with large number of 

spermatozoa lost their tail in their lumen and having red or orange fluorescence nuclei (Fig.7) 

which indicate the partial damage of DNA  stained with acridine orange (A.O). But after the 

withdrawal of plant extract, the seminiferous tubules of the recovery group, showed the 

lumen filled with spermatozoa  and their nuclei were stained green (Fig.8)  which  indicate  

the normal integrity of DNA. 

 

Scanning electron microscopic (SEM) observation of the testicular sections from the control 

group showed round seminiferous tubules surrounded by distinct basal lamina (BL) which 

has regular outlines and interstitial tissue and spaces in between (Fig. 9).The seminiferous 

tubules having all types of germ cells lying close to each other. The lumen filled with 

spermatozoa with long tail. SEM sections of the testis from extract treated group showed 

moderate morphological changes compared to the control animals. Hence, seminiferous 

tubules found with irregular outline and reduced thickness of basal lamina (BL) with wide 

interstitial tissue and spaces. Also, irregular distribution of epithelial lining with germ cell 

and intraepithelial vacuolation (V) and reduced number of spermatozoa were clearly seen in 

their lumen (Fig.10). Testicular section of recovery group showed a near normal seminiferous 

tubule with clearly seen germ cells which was improved after withdrawal of plant extract 

(Fig.11).  

  

   
Fig. 3: Photomicrograph of  rat testis of control group showing well arranged 

seminiferous  tubules containing different type of spermatogenic cells; spermatogonia 

A(SpgA), preleptotene spermatocytes (pLSc), midpachytene spermatocytes ( mPSc),  

sertoli cells (S), step 7 spermatids (7Sd), elongated spermatids (ESd) and spermatozoa 

(SpZ) in their luman also normal architecture of interstitial tissue with leydig cells (Lc). 

(H&E staining, X400). 
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Fig. 4: Photomicrograph of rat testis of treated  group showing distorted seminiferous 

tubules, degeneration  of spermatogenic cells, intraepithelial vacuolation (V), pycnotic 

nuclei (PN) and deformed sertoli cells are clearly seen but reduction in the interstitial 

tissue with leydig cells. (H&E staining, X400).  
 

 
Fig. 5: Photomicrograph of   rat testis of recovery group showing the near  normal 

structure  of seminiferous tubules and normal distribution of epithelial lining with germ 

cells. The interstitial tissue (Is) contains leydig cells (Lc) as normal. (H&E staining, 

X400).  
 

 
Fig. 6: Photomicrograph of  rat testis  of control group showing normal structure  of 

seminiferous tubules and plenty of spermatozoa (SpZ) in their lumen having normal 

green fluorescence nuclei ( thin arrow)  stained with acridine orange (A.O  staining, 

X400).                                                                               
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 Fig. 7: Photomicrograph of the  rat testis of treated  group showing deformed structure 

of  seminiferous tubules and  irregular distribution of epithelial lining with germ cell 

and intraepithelial vacuolation (v) are clearly seen  and  the large number of 

spermatozoa lost their tail in their lumen and having red or orange fluorescence nuclei 

(thick arrow) which indicate the partial damage of DNA stained with acridine orange 

(A.O  staining, X400).  

 

 
Fig. 8: Photomicrograph of rat testis of recovery group showing normal structure of 

seminiferous tubules and plenty of spermatozoa (SpZ) in their lumen having almost 

normal green fluorescence nuclei  stained with acridine orange (A.O  staining, X400).        

                                                                           

 
Fig. 9: Scanning electrone micrograph of testicular section of rat of the control group  

showing normal seminiferous tubule surrounded by basal lamina (BL) and interstitial 

tissue (Is) and spaces in between. The presence of spermatozoa (SpZ)  with long tail in 

their lumen.                                                                                
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 Fig. 10: Scanning electrone micrograph of testicular section of rat of the treated group 

showing irregular seminiferous tubule and reduced thickness of basal lamina (BL) and 

wide interstitial tissue and spaces. Irregular distribution of epithelial lining with germ 

cell and intraepithelial vacuolation (v) are clearly seen and reduced number of 

spermatozoa their lumen. 

 

 

Fig. 11: Scanning electrone micrograph of testicular section of rat of the recovery group 

showing normal seminiferous tubule surrounded by basal lamina and interstitial tissue 

and spaces in between. The presence of spermatozoa with long tail in their lumen. 

 

DISCUSSION 

Various herbal Plants are in used globally as safe and natural source of medicines for 

treatment of different diseases including for infertility. Various medicinal plants have 

significant anti-fertility activity in animal models. But development of effective, safe, cheap 
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and acceptable male contraceptive is challenging. Jussiaea repens L is such a herb that has 

non toxic antigonadal activity,
[6]

 which reduced the sperm count, motility, viability and 

morphological alteration of spermatozoa reflected through significant reduction in fertility 

rate.
[7]

 The present study was designed to explain whether crude aqueous extract of Jussiaea 

repens (JR) affects the histoarchitecture of testes and the reproductive hormone profile which 

are primarily responsible for maintenance of structure-function relationship of reproductive 

system and also to  explain whether its actions are reversible or not. In our previous study we 

have reported that crude aqueous extract of JR caused alteration of several biochemical 

parameters in serum and testicular level, which directly or indirectly inhibits the 

steroidogenic and spermatogenic pathways and effects are reversible after withdrawal of 

treatment.
[5] 

 

The present study showed that though oral administration of crude aqueous extract of  

J.repens (except root) at a dose of 200mg/ kg b.wt for a period of 28 days,  did not altered the  

total lipid, phospholipid, GSH and MDA level in serum significantly when compared to 

control (table-1), but the testicular sialic acid, phospholipid content and GSH activity were  

significantly decreased without altering the testicular total lipid and showed  insignificant 

increase in MDA  level when compared with control (Table-2, Fig.1).  A significant decrease 

in the sialic acid content of testes after JR extract treatment in this study may be associated 

with the  reduced androgen production, as supported by others and cause alteration of 

structural integrity of acrosomal membrane and may  lead to inhibition of 

spermatogenesis.
[21-26] 

In normal physiological conditions, nearly all cellular glutathione is 

present in its reduced form which is used by the cells as a defence against oxidative stress and 

as an amino-acid source for spermatogenesis.
[27-29]

 It is also reported that most of the 

testicular GSH is probably present in the developing germinal cells and it increases during the 

initiation of spermatogenesis.
[30-32]

 The reduced GSH and insignificant rise of  MDA in 

treated group of our study (Table-2) indicate the utilization of GSH  for reduction of 

oxidative stress. Decrease of GSH in testis may be the indication of impaired 

spermatogenesis which may be due to protamination disturbance 
[29]

 or due to the decreased 

activity of glucose 6-phophate dehydrogenase and their coenzyme NADPH in testis as we 

have reported in our   previous study  after extract treatment. 
[5]

 It may be the cause of 

reduced production of GSH in testis in this present study, as GSH depends on NADPH 
[33]

 

and G-6-PDH,which are responsible for the   production of NADPH.
[28]

 The activity of G-6-

PDH is associated with the functions of Leydig cells.
[34]

 So, the decreased  G-6-PDH activity 
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by JR extract, suggesting that it is indirectly responsible for suppression of Leydig cell 

functions which has reflected on our histological studies.  

 

Alterations of histological structure of the testicular tissues, like reduction of seminiferous 

tubular diameters and Leydig cell nuclear diameters and also spermatogenic cells in Stage 

VII seminiferous tubule (Table 3) were found in treated group. Stage VII seminiferous tubule 

has been selected for quantitative study of spermatogenesis, because all varieties of germ 

cells are present at this stage.
[35] 

Similar results were observed in another study where 

depletion of GSH alterd spermatogenesis.
[36]

 The Phospholipid  increases  during maturation 

of the spermatids  in the testis  and is closely associated with spermatogenesis,
[37] 

reduction of 

which  may  impair spermatogenesis in JR extract treated rats.  

 

In the present study, marked alterations in hormone profile like lower levels of all male 

reproductive hormones including FSH, LH and testosterone were observed in compare to 

control (Table-5,Fig.2).These hormonal levels are highly correlated with the change in 

histoarchitechture of the seminiferous tubules (Figure 4). Normally, FSH stimulates the 

development of spermatogonia to spermatocytes and also maintains the spermatogenic 

process.
[38-39]

  Both FSH and LH are necessary for meiosis and development of spermatids.
[40]  

The observed reduction in the number of spermatogonia and other spermatogenic cells (Table 

- 4) may indicate lowered availability of FSH and LH, which are essential for initiation and 

maintenance of spermatogenesis.
[41-42] 

Low levels of these hormones decrease endogenous 

testosterone secretion from the testis depriving development of normal maturation of sperm 

and also it suppress testicular steroidogenesis  and spermatogenesis.
[43-44]

 Similar results are 

also reported in other study where depletion of FSH, LH and testosterone leads to inhibition 

of spermatogenesis.
[45-46]

  In the testicular tissue, mean of the seminiferous tubular diameters 

are used generally  to assess histopathologic damage.
[47]

 In our study, the decreased diameter 

of seminiferous tubule and Leydig cell nucleus also may be due to low gonadotrophins and 

testosterone which is correlative with other studies.
[48-49]  

 

The acridine orange staining is an established cytochemical method for determining sperm 

DNA integrity.
[50]

 Sperm chromatin condensation and stability can detect the sperm 

maturation  and  possible disorders in spermatogenesis.
[51]

 The presence of orange or red 

color sperm in the lumen of the seminiferous tubule in treated group (Fig.7) indicated  that 

there may be abnormal spermatid maturation due to partial denaturation and loss of  binding 

of  DNA to basic protein and  hamper the spermatogenesis process.
[52-55]
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In SEM study, altered basement membrane structure has been associated with severe 

functional impairment of the testis. The destruction might subsequently affect transportation 

of  different metabolites
[42] 

widening of interstitial spaces  and decreased number of Leydig 

cells in interstitial space is responsible for decreased production of testosterone known to be 

responsible for normal testicular architecture.
[56]

  

 

Results of the above studies show that the antispermatogenic activity of Jussiaea repens  on 

male reproductive  system of rat is mediated through alterations of several biochemical 

parameters at serum and testicular level and also histoarchitecture of testes and the 

reproductive hormone profile which directly or indirectly inhibit the steroidogenic and 

spermatogenic pathways, there by reduced the fertility rate and the effects were reversible 

after withdrawal of treatment. The reversible action of this plant extract is highly encouraging 

for using the extract as contraceptive drug. Our present study shows that, all extract induced 

alterations of histoarchitecture of testes, biochemical and the reproductive hormone profile of 

serum and testes, which are actually responsible for maintenance of structure-function 

relationship of reproductive system, affect the normal fertilization processes and returned 

back towards normal control level after withdrawal of treatment. Our fertility and mating 

experiments with recovery group also supported the reversible action of this extract.
[7]

 

 

CONCLUSION 

From the present studies it may be concluded that oral administration of crude aqueous 

extract of Jussiaea repens (except root), at a dose of 200mg/kg b.wt/day  for 28 days 

consecutively  on male rats, alters the histoarchitechture vis-à-vis functions of testicular 

tissues by altering the biochemical and hormonal profile of male reproductive system and the 

effects are reversible on withdrawal of treatment. 
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