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ABSTRACT
Overpopulation is a burning problem for developing countries like India. Several contraceptive measures have been adopted to
control fertility but nowadays scientists are looking for herbal contraceptives which are cheaper and less or nontoxic. Jussiaea
repens (L), a well known Indian medicinal plant, reported as nontoxic anti gonadal herb on male rats when administered orally. The
present study was undertaken to investigate the probable mode of action of this plant (except root) as anti fertile agent and to study
the reversible effect in rats, so that it can be used as alternative safe male herbal contraceptive in future. The aqueous extract at a
dose of 200 mg/kg b.wt./day orally for 28 days has potent anti fertility activity that may be due to decreased testicular ascorbic acid,
glycogen, Δ5-3β and 17β HSD, G-6PDH, ATPase, LDH activities and increased level of cholesterol, which are directly related to
testicular functions. The testicular protein content was unaltered but Zn content was reduced insignificantly than control. Serum
triglycerides, VLDL, LDH and G-6PDH were significantly reduced in treated group keeping HDL unaltered but Zn content was reduced
insignificantly where the significant rise of cholesterol and LDL level were noticed. A significant decrease of protein content, Zn,
ATPase and LDH activities in epididymis were also observed after treatment, which supported the anti gonadal activity. Altered
biochemical parameters may affect the maturation process of spermatogenesis which was reflected through increased percentage
of denatured chromatin in spermatozoa. Restoration of all the biochemical parameters in the recovery group also supported the
reversal effect of the extract after withdrawal of treatment. So, from the above studies it can be assumed that crude aqueous
extract of J. repens at a regulated dose and duration, may be used as male herbal contraceptive without causing any permanent
damage of the reproductive system or side effects in general.
Keywords: Herbal male contraceptive, J.repens, Reversibility, Spermatogenesis, Steroidogenesis.

INTRODUCTION

F

ertility control is an issue of global and national
public health concern as overpopulation continues
to be a significant contributor to environmental
degradation and human suffering worldwide. For this
purpose several contraceptive methods have been
adopted but are mostly synthetic which are costly and
have lots of side effects. So, the World Health
Organization has suggested the use of locally available
plants, instead of synthetic drugs, as cost effective
1
management for birth control. Moreover, it has been
observed that about 90% of the World’s contraceptive
2
users are women. This gender-based usage is due to lack
of effective male contraceptive in pill form. Jussiaea
repens L, belonging to onagraceae family,3 is a well known
medicinal plant, found in wetlands of different parts of
India as well as in China, Malaysia, New Guinea and other
countries,4,5 reported to have anti-diabetic, antiinflammatory, hepatoprotective, antibacterial and other
6-9
such remedial activities. Besides this, the plant is also
widely used as vegetable and animal forage without
knowing the presence of some anti fertile agents like
rutin, quercertin, triterpenes, kaempferol etc. as it’s
10-16
active compounds.
In our preliminary studies we have
already reported that the crude aqueous extract of the
plant (except root) has anti gonadal activity in a dose and
duration depended manner17 on male reproductive
system in rats when administered orally and it has no side
effect on the vital organs like heart, kidney, liver etc. as a

whole.18 The main objectives of the present studies are to
investigate the mode of action of J. repens as anti fertility
agent and also to evaluate the reversibility of its action
after withdrawal of treatment, so that this plant extract
can be introduced as a non-hormonal, eco - friendly male
contraceptive in future.
MATERIALS AND METHODS
Plant Material
The plant, Jussiaea repens L, was collected from wetlands
18
of West Bengal, as reported earlier and authenticated
by taxonomist of Central National Herbarium (Kolkata),
Botanical Survey of India (BSI), Shibpur, Howrah, having
voucher specimen number NP-01 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.18 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 in the experiment.
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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 19 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.
On the 29th day (24 hours after the last dose of
treatment and 18 hours after fasting), all animals from
control and treated groups, and after next 28 days (at
57th day) all the animals from recovery group were
anaesthetized by diethyl ether. Blood samples were
collected for Serum preparation by centrifugation and
reproductive organs i.e. testis and epididymis of each
animal were dissected out, freed from adherent tissues,
which was stored at - 20°C for different biochemical
assay.
Methods of biochemical estimations
Estimation of serum biochemical parameters
Serum lipid profile
triglycerides, LDL, VLDL,
were measured by
commercial kits (Span
Biosystems, India).20-23

including total cholesterol,
HDL cholesterol, Zn and LDH
colorimetric methods using
Diagnostics Ltd. and Crest

Estimation of testicular and serum glucose-6-phosphate
dehydrogenase (G - 6 -PDH) activity 24
Testicular tissue (50mg/ml) was homogenized in Tris – HCl
buffer solution (0.1 M w/v, PH 8.2), centrifuged at
10,000×g for 15 min at 4°C and supernatant was
separated. For enzyme assay, Tris - HCl, NADP(0.2 mM
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w/v) and MgCl2 (0.1 M w/v) each of 0.1ml, 0.5 ml water
and 0.1 ml supernatant were taken in cuvette. 0.1 ml
glucose-6-phosphate (6mM w/v) was added as substrate
and the change in optical density was measured at 340
nm against reagent blank. The enzyme activity was
expressed as units / mg protein. In case of serum G-6-PDH
activity estimation, 0.1 ml of serum was taken instead of
supernatant.
Estimation of testicular cholesterol 25
Testicular tissue (50mg/ml) was homogenized in etheralcohol mixture (1:3), centrifuged at 3000 rpm for 10 min,
0.1 ml supernatant was mixed with 4.9 ml ferric chloride
solution (50 mg FeCl3 6H2O, dissolved in 100 ml Acetic
acid) in a screw capped centrifuge tube and allowed to
stand for 15 min. The mixer was centrifuged at 3000 rpm
for 10 min, 1.5ml of conc. H2SO4 was added to 2.5ml of
the clear supernatant and incubated for about 30 min at
room temperature for colour development. The colour
intensity of unknown and standard were read against
blank at 560 nm in a spectrophotometer. The result was
expressed in mg/gm tissue.
Estimation of testicular Ascorbic acid 26
The testicular tissue (50mg/ml) was homogenized in 6%
TCA, centrifuged at 3500g for 20 min, supernatant was
mixed with a drop of bromine solution and kept for 10
min for complete oxidation of ascorbic acid into
dehydroascorbic acid. In other tube, 2ml oxidized solution
and 2ml thiourea reagent (2g of 2, 4-dinitrophenyl
hydrazine dissolved in 100ml of 10N sulphuric acid, then
4g of thiourea was dissolved in this solution and mixed
well by shaking) was mixed and incubated for 4 hours at
37°C. The tubes were kept in ice bath, 2.5ml 85% H2So4
was added drop wise and mixed thoroughly. The solution
was kept at room temperature for about 80 minutes for
colour development. Ascorbic acid standard (10µg/ml)
and the blank (6%TCA) were prepared parallel. The
reading was taken at 540 nm in spectrophotometer and
the value was expressed in mg/gm of tissue.
Estimation of testicular Glycogen27
In 1ml 5 % TCA, 50mg testicular tissue was homogenized
and centrifuged at 3000 rpm for 15 min. In a centrifuge
tube, 1ml supernatant and 5 ml 95 % ethanol was mixed
and allowed in water bath at 37–40°C for 3 hours. After
completion of precipitation, tubes were centrifuged at
3000 rpm for 15 min. The supernatant was gently
decanted from packed glycogen and the tubes were
allowed to drain in an inverted position for 10 minutes.
The packed glycogen was dissolved by 2ml distilled water
which was considered as sample and the blank was
prepared by 2 ml water. The standard was prepared by
2ml solution containing 0.1 mg glucose. 10 ml of anthrone
reagent (0.05 % anthrone, 1 % thiourea and 72 % H2S04
v/v) were added into each tube with vigorous but
consistent blowing and good mixing. All the tubes were
kept in cold water, then immersed in boiling water bath
for 15 minutes. The tubes were removed again to cold

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

289

Int. J. Pharm. Sci. Rev. Res., 24(2), Jan – Feb 2014; nᵒ 47, 288-296

ISSN 0976 – 044X

water bath and cooled to room temperature. The reading
of unknown and standard were taken against blank at 620
nm in spectrophotometer. The value of glycogen content
was expressed in mg/gm of tissue.

1gm tissue: 10ml buffer and centrifuged at 10,000×g for
15 min at 4°C. The supernatant was taken for estimation
of testicular LDH using standard Spectrophotometric kit 23
at 340 nm. The result was expressed as U / gm of tissue.

Estimation of testicular Δ5,
dehydrogenase (HSD) activity28

Estimation of testicular and epididymal zinc content

3β-hydroxysteroid

Testicular tissue (50mg/ml) was homogenized in 20%
spectroscopic grade glycerol containing 5mM potassium
phosphate and 1mM EDTA at 4°C, centrifuged at
10,000×g for 30 min and 1ml of supernatant was mixed
with 1 ml of 100 µM of sodium pyrophosphate buffer (pH
8.9), 40 µl of ethanol containing 30 µg of DHEA and 960 µl
of 25 mg % BSA. Enzyme activity was measured after
addition of 100 µl of 0.5 µM (NAD) into the tissue
supernatant mixture at 340 nm against blank (without
NAD) was recorded at 30 sec interval for 3 min. One unit
of enzyme activity was considered causing a change in
absorbance of 0.001/min.
Estimation
of
testicular
dehydrogenase (HSD) activity29

17β-hydroxysteroid

For 17β-HSD activity measurement, 1ml of the same
supernatant for 3β HSD was added with 1ml of 440 μM
sodium pyrophosphate buffer (pH 10.2), 40 µl ethanol
containing 0.3 µM testosterone and 960 µl of 25 mg%
BSA. Enzyme activity was assessed after addition of 100 µl
of 0.5 µM NAD in the mixture as above.
Total tissue (testis and epididymis) protein estimation30
The tissues (50mg/ml) of testis and epididymis were
homogenized in phosphate buffer (PH 7.4) and
centrifuged at 2000 rpm for 15 min. Total protein was
estimated against BSA (1 mg/ml) as standard. The
intensity of colour development was read at 720 nm. The
result was expressed as mg / gm of tissue.
Estimation of testicular and epididymal total ATPase
activity31, 32
50 mg tissue from testis and epididymis were
homogenized in 1ml Tris – HCl buffer (0.1 M w/v , PH 8.2),
centrifuged at 10,000×g for 15 min at 4°C. For assay, 0.3
ml substrate buffer (3 mM ATP disodium salt in Tris – HCl
buffer), 0.1 ml MgCl2 (3 mM), 0.1 ml NaCl (150 mM) and
0.1 ml KCl (30 mM) was mixed with 0.2 ml supernatant
and 0.2 ml Tris - Sucrose buffer. The blank was prepared
by 0.3 ml of distilled water. Tubes were incubated at 37°C
for 30 min. For termination of reaction, 0.5 ml 10% TCA
was added and kept for precipitation at 4°C for 15 min.
The solution then centrifuged at 3000 rpm for 15 min. The
supernatant was used for determination of inorganic
phosphate at 660 nm. The enzyme activity was expressed
as µmol of inorganic phosphate released/mg protein/30
min.
Estimation of testicular and
23
dehydrogenase (LDH) activity

epididymal

lactate

Testicular and epididymal tissues were homogenized in
phosphate buffer solution (0.1 M w/v, PH-7.4) at a ratio of

33

Testicular(0.5g/5ml) and epididymal (0.2g/5ml) tissues
were digested with concentrated nitric acid at 100 °C for
2 hrs in boiling water bath and after 24 hrs, the clear
digest was diluted to 10 ml with deionized water. The zinc
level was estimated by atomic absorption (Model no. A
Analyst-200, PerkinElmer Make) and was expressed in
µg/gm of wet tissue.
Evaluation of Sperm chromatin quality

34

A drop of cauda epididymal suspension was transferred to
a glass slide and thin smear was prepared. The smear was
air dried and fixed in methanol/acetic acid (3:1) for 2 hrs
at 4 ˚C and stained with acridine orange (AO) solution
H
(0.19% AO in phosphate citrate buffer, p 4.0 ) for 5 min.
Slides were washed by distilled water for 5 min and air
dried again. The stained smear was then observed under
fluorescence microscope at 400X magnification and 100
cells were counted for each slide. Red to yellow stained
heads of spermatozoa cells indicated on a denatured
chromatin was considered abnormal while the green one
on an intact chromatin was considered as normal
spermatozoa. The denature chromatin % was calculated
by abnormal spermatozoa in red fluorescence / total
spermatozoa (normal and abnormal) in red and green
fluorescence.
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
Analysis of biochemical parameters from serum samples
of different groups showed that lipid levels i.e. TG (P <
0.05) and VLDL (P < 0.01) were reduced significantly
where the cholesterol and LDL were significantly (P <
0.01) increased but the HDL level showed no change in
extract treated group when compared to control ( Table
1, Figure 1A). The serum LDH and G6PDH activities were
also decreased (P < 0.01) in treated group (Table 2, Figure
1B, 1C) but the Zn content of serum was decreased non
significantly (Table 2, Figure 1B). Results from the
testicular biochemical parameters in treated group
showed the significant (P < 0.01) decrease in ascorbic
acid, glycogen content ( Table 3, Figure 1D), Δ5 and 17β
HSD, G-6PDH(Table 4, Figure 1E), ATPase (P < 0.01) & LDH
(P<0.05) (Table 5, Figure 1F) activities. But the significant
(P < 0.01) increase of testicular cholesterol level (Table 3,
Figure 1D) and non significant change of protein and Zn
content (Table 5, Figure 1F) were observed in extract
treated group when compared to untreated control. In
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epididymis of extract treated animals, significant decrease
(P<0.01) in protein content, ATPase & LDH activities and
Zn content were found (Table 5, Figure 1F). The
observation of denatured chromatin % by Acridine
Orange staining of spermatozoa in extract induced rats
also showed significant (P<0.01) increase (Table 6, Figure

ISSN 0976 – 044X

2A, B, C). In the recovery group, all these parameters
returned almost to control value.
In all the result tables below (table 1-6), values are
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).

Table 1: Serum lipid profile of different groups
Cholesterol
(mg/dl)

Triglyceride
(mg/dl)

HDL
(mg/dl)

VLDL
(mg/dl)

LDL
(mg/dl)

Group I: Control group

152.3025 ± 3.6037

118.6000
± 4.0401

33.3763
± 1.3310

23.7175
±0.8081

95.2088
±3.6729

Group II: Treated with aqueous extract (200
mg/kg body wt)

210.0000**±
9.2582

102.0700 *
± 4.0108

34.7237
± 1.6717

20.4100 **
±0.8018

154.8662**
± 9.1049

Group III: Recovery group

160.0000
±7.5593

116.7725
±4.4644

33.0650
±1.1731

22.7700
±0.7291

104.2225
±6.4036

Table 2: Serum zinc and enzyme activities
Serum LDH (U/dl)

Serum G-PDH (U/mg protein )

Serum Zinc (µg/dl)

Group I: Control group

190.3525 ±4.7312

0.371 ±0.045

154.676 ±9.882

Group II: Treated with aqueous extract
(200 mg/kg body wt/day)

94.1763 **±4.7296

0.142 ** ± 0.018

131.236 ± 12.308

Group III: Recovery group

188.3525 ±5.0237

0.322 ±0.039

149.988 ±9.198

Table 3: Testicular biochemical parameters in different groups
Testicular Cholesterol
(mg/gm tissue)

Testicular Ascorbic acid
(mg/gm tissue)

Testicular Glycogen
(mg/gm tissue)

Group I: Control group

10.5362 ± 0.1729

0.8775 ± 0.0846

2.5938 ±0.2125

Group II: Treated with aqueous extract
(200 mg/kg body wt/day)

13.5038 ** ± 0.8798

0.5238 ** ± 0.0108

1.6462 ** ±0.1557

Group III: Recovery group

10.8875 ±0.2480

0.8225 ±0.0823

2.4925 ±0.1959

Table 4: Testicular enzymes activities in different groups
Testicular ∆5-3β HSD activity
(U/mg protein )

Testicular 17β-HSD activity
(U/mg protein )

Testicular G-6PDH
(U/mg protein )

Group I: Control group

11.7461 ±0.8405

13.2663 ± 0.5885

10.437 ± 0.571

Group II: Treated with aqueous
extract (200 mg/kg body wt/day)

7.6238 ** ± 0.6819

7.9275** ± 0.8267

7.362 ** ± 0.556

Group III: Recovery group

10.9637 ± 0.6205

12.4350 ± 0.6915

9.487 ± 0.494

Table 5: Comparative studies of testicular and epididymal biochemical parameters
Protein (mg/gm tissue)

ATPase (µ mole Pi/mg
protein /30 min.)

LDH (U/gm tissue )

Zinc (µg /gm tissue)

Testicular

Epididymal

Testicular

Epididymal

Testicular

Epididymal

Testicular

Epididymal

Group I: Control group

59.955
±1.944

83.960
±5.020

2.568
±0.148

2.648
±0.032

53.442
±1.664

8.395
±0.592

44.125
±6.523

56.522
± 1.545

Group II: Treated with
aqueous extract (200
mg/kg body wt)

62.720
±2.895

54.897**
±3.126

1.787**
±0.165

1.985**
±0.206

42.86*
±4.297

4.233**
±0.407

38.250
±4.308

47.462**
± 1.674

Group III: Recovery
group

61.905
±1.831

73.412
±4.413

2.325
±0.132

2.490
±0.036

49.840
±0.633

7.216
±0.630

41.250
±6.405

53.816
± 2.134
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Figure 1: (A) Serum lipid profile, (B) Serum LDH activity and concentration of Zinc, (C) Serum G-6PDH activity, (D)
Concentration of testicular cholesterol, ascorbic acid and glycogen, (E) Testicular ∆5-3β HSD, 17 β HSD and G-6PDH
activity, (F) Testicular and epididymal Protein, ATPase, LDH activity and Zinc content - 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).

Figure 2: Effect of J. repens (L) extract in chromatin integrity of epididymal spermatozoa of rat stained with acridine
orange (AO). A = sperm with intact chromatin (green) or normal. B = sperm with abnormal chromatin or denatured
chromatin (arrow) (400 X magnification). C = graph representing percentage of denatured chromatin in epididymal
spermatozoa of Control, treated and recovery groups. Values were expressed as mean ± S.E.M.; N=8. **Significant (P <
0.01), Group II was compared with Group I (Control) and Group III (Recovery).
Table 6: Effect of J repens L extract in rat epididymal
sperm chromatin denaturation.
% of sperm with abnormal
chromatin integrity
Group I: Control group

6.2675 ± 0.5893

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

23.5925** ± 1.5536

Group III: Recovery group

6.2338 ± 0.6933

DISCUSSION
For a developing country, the lack of basic education and
access to health care services, limits male involvement in
family planning. Scientists are trying to develop male
contraceptives from plants which will be more acceptable
for economic and safety reasons. Our previous studies
showed that J. repens has anti fertility effect on male
reproductive system of rat18 and caused morphological
alterations of spermatozoa which was reflected through
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significant reduction in fertility rate. Similar studies of
medicinal plants with detrimental effects on male fertility
also has been reported by different authors.35-38
The present study was designed to explain the probable
mode of action of crude aqueous extract (except root)
from Jussiaea repens L (JR) as anti gonadal factor. Results
of biochemical parameters from serum and gonadal
tissues both show that extract treatment caused
alterations in most of the essential components which are
directly or indirectly related with steroidogenesis or
maturation of spermatozoa. It is well known that
cholesterol is an essential precursor for the production of
39
testosterone
which is actually responsible for
maintaining the normal activities of male reproductive
system.40 In our present study, JR extract treatment
shows alterations of lipid profile in male rats. The
enhanced level of serum and testicular cholesterol (Table
1, 3, Figure 1A, D) indicates that cholesterol was not
utilized for testosterone production41,42 which can be
supported by the reduced activities of two testicular
steroidogenic key enzymes ∆5- 3β and 17β HSD in the
extract treated group (Table 4, Figure 1E), supports our
previous studies leading to male infertility.43,17 So, the
decreased activity of these two enzymes caused
decreased serum testosterone level (data unpublished)
and hamper the normal testicular and epididymal
functions.38,44 On the other hand, ascorbic acid, a cofactor
of steroidogenic enzymes, plays key role in the synthesis
of testosterone, 45,46 which in turn is essential for the
maintenance of the structural and functional integrity of
androgen targeted reproductive organs.47 Few early
studies demonstrate that the deficiency of ascorbic acid
cause degeneration of the testicular germinal
epithelium,48 reduced sperm concentration and motility49
which are associated with poor breeding performance.50
The decline in testicular ascorbic acid concentration in the
JR treated group of our study (Table 3, Figure 1D), can be
correlated with a decrease in steroidogenesis51 as HSD
enzymes are NADPH dependent and NADPH production
52
depends also on DNPH oxidation by ascorbic acid.
NADPH is also required for the conversion of cholesterol
52
to testosterone. But due to the decreased activity of
glucose 6-phophate dehydrogenase in serum and testis
(Table 2,4, Figure 1C, E) after extract treatment, the
supply of this coenzyme (NADPH) may be reduced which
may be the another cause of reduced production of
androgen53 as well as hamper the spermatogenesis
process (data unpublished). Again, glycogen is the main
source of energy of sperm cells54 which is directly
55
proportional to the steroid hormone level. Here,
decreased level of testicular glycogen (Table 3, Figure 1D)
in extract treated group, indicates the deficiency of
nutrients for the development of sperms. Reduced
glycogen and fructose content in testis and seminal
18
vesicle cause the decreased number of matured and
56
motile sperms as reported by others. In sperm, the ATP
required for motility due to flagellar beat57 and is
hydrolyzed by ATPase, an important testicular metabolic
marker enzyme.58 So, in this study, inhibition of ATPase
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activity in testis and epididymis after extract treatment
(Table 5, Figure 1F), indicates the suppression of energy
metabolism and inhibition of male gonadal functions.59,60
The inhibition of ATPase activity in this study also
61
supports the alteration in acrosomal membrane in JR
17
treated rats, as we reported earlier leading to infertility.
Lactate dehydrogenase (LDH) is a marker of carbohydrate
metabolism, which is required for germ-cell production
and differentiation.62 The decreased activity of LDH in
serum, testis and epididymis in treated group (Table 2, 5,
Figure 1B, F) suggests a shift in tissue respiration from
anaerobic to aerobic type which is detrimental for the
63
metabolism of spermatozoa. Similar finding was also
reported by El-Kashoury et.al., where in-vivo reduction of
LDH activity indicates the inhibition of androgen.64 The
decreased level of protein content in testis and
epididymis in JR treated rats (Table 5, Figure 1F) revealing
androgen deprevation leading to defect in sperm
maturation.65,66 In the present study (Table 2, 5; Figure
1B, F), decreased zinc level in serum, testis and
epididymis by JR treatment may have the negative effect
on serum testosterone concentration, as Zn controls the
testosterone metabolism and semen volume,67 sperm
maturation and maintenance of germinal epithelium,68
testicular regression, low sperm count,69 atrophy of the
seminiferous tubules, failure of spermatogenesis70 and
abnormal sperm production.71 This reduction of Zn
content in our study also supports the denaturation of
sperm chromatin integrity (Table 6, Figure 2A, B, C)
causing male infertility.72 Zn may play a role in the
formation of S-Zn-S bridges, which additionally stabilize
the chromatin structure.73, 74
Results of the above studies show that the anti gonadal
activity of JR crude aqueous extract on male reproductive
system of rat is mediated through alterations of several
biochemical parameters at serum and testicular level,
which directly or indirectly inhibit the steroidogenic and
spermatogenic pathways and thereby reduce the fertility
rate and the effects were reversible after withdrawal of
17
treatment.
The reversible action of this plant extract is highly
encouraging for using this extract as contraceptive drug.
Our present study shows that after four spermatogenic
cycles, mostly, all extract induced altered biochemical
parameters affected the normal fertilization processes,
returned back towards normal control level. Our fertility
and mating experiments with recovery group also
supported the reversible action of this extract.17
CONCLUSION
From the above studies it is concluded that crude
aqueous extract of Jussiaea repens herb (except root) in a
regulated dose and duration manner can be introduced as
a safe herbal contraceptive for male in a pill form in
future.
Acknowledgements: Authors are thankful to the
Department of Physiology, Presidency University, for
providing infrastructural facilities to carry out this

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

293

Int. J. Pharm. Sci. Rev. Res., 24(2), Jan – Feb 2014; nᵒ 47, 288-296
research; USIC dept. University Of Burdwan for
fluorescence microscopic study and also to Metallurgical
& Material Engg. Dept., Jadavpur University, W.B, India
for Atomic absorption Spectrophotometer study.

ISSN 0976 – 044X

17. Ghosal S, Chakraborty I, Pradhan NK, Jussiaea repens (L)

induced morphological alterations in epididymal
spermatozoa of rat, International Journal of Pharmaceutical
Sciences Review and Research, 22(2), 2013, 288-295.
18. Pradhan NK, Ghosal S, Chakraborty I, Jussiae repens is a

REFERENCES
1. Umadevi M, Sampath Kumar PK, Bhowmik Debjit, Duraivel

S, Medicinal plants with potential antifertility activity,
Journal of Medicinal Plants Studies, 1(1), 2013, 26-33.
2. Joshi Suresh C, Sharma Aksha, Chaturvedi Mridula, Anti

fertility potential of some medicinal plants in males: an
overview, International Journal of Pharmacy and
Pharmaceutical Sciences, 3(5), 2011, 204-217.
3. Naskar

Kumudranjan, Medicinal Plants of
Sundarban, Pub RKM, Narendrapur, Kol, 78, 2007.

Indian

4. Shin Young-soo, World Health Organization, Medicinal

Plants in Papua New Guinea, Western Pacific Regional
Publications, 2009, 153.
5. Swapna MM, Prakashkumar R, Anoop KP, Manju CN, Rajith

NP, A review on the medicinal and edible aspects of aquatic
and wetland plants of India, Journal of Medicinal Plants
Research, 5(33), 2011, 7163-7176.
6. Marzouk MS, Soliman FM, Shehata IA, Rabee M, Fawzy GA,

Flavonoids and biological activities of Jussiaea repens, Nat
Prod Res, 2l(5), 2007, 436-443.
7. Firoz A, Selim MST, Shilpi JA, Antibacterial activity of

Ludwigia adscendens, Fitoterapia, 76(5), 2005, 473-475.
8. Panda A, Misra MK, Ethnomedicinal survey of some

wetland plants of South Orissa and their conservation, Ind J
Trad Knowl, 10(2), 2011, 296–303.
9. Sunyapridakul L, Chin Ting Sae, Ratdilokpanich Kitti,

Poneprasert Sakchai, Chinese Medicinal Plants in northern
Thailand, Chiang Mai Medical Bulletin, 1983, 137-157.
10. Kazukuni Y, Anti-Progestational activity of rutin on the rabit

uterus, Nature, 207, 1965, 198-199.
11. Kumar P, Dixit VP, Khanna P, Anti fertility studies of

Kaempferol, Isolation and Identification from tissue culture
of some medicinally important plant species, Plantes
Medicinales et Phytotherapie, 23(3), 1989, 193-201.
12. Singh D, Sharma SK, Shekhawat MS, Yadav KK, Sharma RA,

Yadav RK, Anti fertility activity of kaempferol-7-O-glucoside
isolate from Cassia nodosa Bunch, Electronic Journal of
Environmental, Agricultural and Food Chemistry, 11( 5),
2012, 477-492.
13. Farnsworth NR, Waller DP, Current Status of plant products

reported to inhibit sperm, Research Frontiers in fertility
regulation, 2(1), 1982, 1-16.
14. Czeczot H, Podsiad M, Effects of quercetin on the induction

of sperm abnormalities in mice, Medycyna Weterynaryjna,
62(2), 2006, 227-230.
15. Rastogi PB, Levin RE, Induction of sperm abnormalities in

mice by quercetin, Environmental Mutagenesis, 9, 1987,
255–260.
16. Chaudhary R, Gupta RS, Kachhawa JOBS, Singh D, Verma

SK, Inhibition of spermatogenesis by Triterpenes of Albizia
lebbeck (L) Benth pods in male albino rats, Journal of
Natural Remedies, 7(1), 2007, 86 – 93.

nontoxic antigonadal herb—A dose dependent study on
male rats, Int J Pharm Bio Sci, 4(2), 2013, 131-143.
19. Sciences (NCLAS) – A profile, The Indian Council of Medical

Research, Published by Shri JN Mathu, New Delhi, 34(4),
2004, 21-28.
20. Warnick GR, Wood PD, Quantitative determination of total

cholesterol, HDL and LDL cholesterol in human serum and
plasma, Clin Chem, 41, 1995, 1427-1433.
21. Stein

A, Mayer GL, Quantitative determination of
triglycerides in human serum and plasma, Clin Chem, 41,
1995, 1421-1426.

22. Akita Abe, Yiamashita S, Colorimetric method for the

determination of zinc in serum and urine, Clin Chem, 35(4),
1989, 552-554.
23. Howell

FB, Quantitative determination of lactate
dehydrogenase in human serum, Clin Chem, 25(2), 1979,
269 -72.

24. Beutler E, Red Cell Metabolism: A Manual of Biochemical

Methods, New York, NY: Grune and Startton, 1975, 67-69.
25. Zlatkis A, Zak B, Boyle AJ, A new method for the direct

determination of serum cholesterol, J Lab Clin Med, 41,
1953, 486-92.
26. Roe JH, Kuether CA, A study of normal distribution of

ascorbic acid between the red cells and plasma of human
blood, J Biol Chen, 147, 1943, 399-407.
27. Nicholas V Carroll, Robert W Longley, Joseph H Roe, The

determination of glycogen in liver and muscle by use of
anthrone reagent, The Journal of Biological Chemistry,
1955, 583-593.
28. Talalay P, Hydroxysteriod dehydrogenase, In: Colowick SP,

Kaplan NO, editors, Methods in enzymology, New York:
Academic Press, 1962, 512-516.
29. Jarabak J, Adams JA, Williams-Ashman HG, Talalay P,

Purification of 17β-hydroxysteroid dehydrogenase of
human placenta and studies on its transdehydrogenase
function, J Biol Chem, 237, 1962, 345-357.
30. Lowry OH, Rosenbrough NJ, Farr AL, Randall RJ, Protein

measurement with folin phenol reaction, J Biol Chem, 193,
1951, 265-75.
31. Quinn

PJ, White TG, Distribution of adenosine
triphosphatase activity in rat and bull spermatozoa, Journal
of Reproduction and Fertility, 15, 1968, 449–452.

32. Fiske CH and Subbarow Y, The colorimetric determination

of phosphorous, J Biol Chem, 66, 1925, 375–400.
33. Mas A, Romeu A, Alemany M, Arola LL, Iron, Zinc and

Copper content in the tissue of the rat during pregnancy,
Biological Trace Element Research, 8, 1985, 105-111.
34. Tejada RI, Mitchell JC, Norman A, Marik JJ, Friedman S, A

test for the practical evaluation of male fertility by acridine
orange (AO) fluorescence, Fertil Steril, 42(1), 1984, 87-91.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

294

Int. J. Pharm. Sci. Rev. Res., 24(2), Jan – Feb 2014; nᵒ 47, 288-296

ISSN 0976 – 044X

35. Gupta RS, Sharma A, Anti fertility effect of Tinospora

52. Frunder H, Blume E, Kluge H, The role of ascorbic acid in

cordifolia (Wild) stem extract in male rats, Indian J Exp Biol,
41(8), 2003, 885-889.

DPNH oxidation by liver microsomes, Biochem Biophys
Acta, 65, 1962, 146-148.

36. Chauhan Alka , Agarwal Meera, Kushwaha Sonalika,

53. Mohanan Nair, Mohana Kumari Anuja, Ramachandran Nair,

Mutreja Anju, Antifertility studies of Aegle marmelos Corr,
an Indian medicinal plant on male albino rats, Egyptian
Journal of Biology, 10, 2008, 28-35 .

Saraswathy Amma Nithya, Chellam Rajamanickam, Indira
Madambath, Spermatotoxicity of a protein isolated from
the root of Achyranthes aspera: a comparative with
gossypol, Contracept, 82(4), 2010, 385-390.

37. Muthu K, Krishnamoorthy P, Anti fertility activity of

methanolic extract of Cuminum Cyminumin seed on male
albino rats, International Journal of Genetic Engineering
and Biotechnology, 2( 2), 2011, 205-214.

54. Chinoy NJ, Mehta D, Beneficial effects of the amino acids

38. Lampiao Fanuel, The Anti-fertility effects of Acacia nilotica

55. Pathak S, Prakash AO, Post-coital contraceptive effect of F

in male wistar rats, J Reprod Infertil, 14(1), 2013, 39-42.
39. Gupta RS, Chaudhary R, Yadav RK, Verma SK, Dobhal MP,

glycine and glutamine on testis of mice treated with
sodium fluoride, Fluoride, 32(3), 1999, 162–170.
jaeschkeana Vatke and its hormonal properties, Phytother
Res, 3, 1989, 61-66.

Effects of saponins of Albizzia lebbeck(L) benth bark on the
rerproductive system of male albino rats, J
Ethnopharmacol, 96, 2005, 31-36.

56. Kamal R, Yadav R, Sharma JD, Efficacy of the steroidal

40. Biswas NM, Deb C, Testicular degeneration in rats during

57. Liu DY, Jennings MG, Baker HGW, Correlation between

hypervitaminosis A, Endokrinologie, 49(1), 1965, 64–69.
41. Biswas NM, Deb C, Role of ascorbic acid in testicular

degeneration and adrenal hypertrophy in tyrosin fed rats,
Endocrinology, 79, 1966, 1157-1159.
42. Bedwal RS, Edwards MS, Katoch M, Bahuguna A, Deewan R,

Histological and biochemical changes in testes of zinc
deficient Bal B/c strain mice, Ind J Exp Biol, 32, 1994, 24347.
43. Garg SK, Mathur VS, Chaudhury RR, Screening of Indian

plants for anti fertility activity, Indian Journal of
Experimental Biology, 16(10), 1978, 1077–1079.
44. Das Kusal K, Dasgupta Shakuntala, Effect of nickel sulfate

on testicular steroidogenesis in rats during protein
restriction, Environmental Health Perspectives, 110, 2002,
923-926.
45. Sönmez M, Türk G, Yüce A, The effects of ascorbic acid

supplementation on sperm quality, lipid proxidation and
testosterone levels of male Wistar rats, Theriogenology,
63(7), 2005, 2063-2072.
46. Biswas NM, Chaudhuri A, Sarkar M, Biswas R, Effect of

ascorbic acid on in vitro synthesis of testosterone in rat
testis, Indian J Exp Biol, 34(6), 1996, 612-613.
47. Chinoy NJ, Rao MV, Asok Kumar R, Role of ascorbic acid in

metabolism of rat testis and epididymis in relation to the
onset of puberty, J Biosci, 6(6), 1984, 857–863.
48. Gomes S, Odour OD, Bharaj B, Verjee ZH, Gonadal and

plasma testosterone and cholesterol in scorbutic guinea
pigs, Intern Vit Nutr Res, 47, 1977, 75–80.
49. Ciereszko A, Dabrowski K, Sperm quality and ascorbic acid

concentration in rainbow trout semen are affected by
dietary vitamin C: an across-season study, Biol Reprod, 52,
1995, 982- 988.
50. Phillips PH, Lardy HA, Heizer EE, Rupel IW, Sperm

stimulation in the bull through the subcutaneous
administration of ascorbic acid, J Dairy Sci, 20, 1940, 873878.
51. Ghosh Sarmishtha, Dasgupta Shakuntala, Gentamicin

induced inhibition of steroidogenic enzymes in rat testis,
Indian J Physiol Pharmacol, 43 (2), 1999, 247-250.

fraction of fenugreek seed extract on fertility of male
albino rats, Phytotherapy Research, 7(2), 1993, 134–138.
defective motility (astenospermia) and ATP reactivation of
demembraned human spermatozoa, J Androl, 7,8, 1987,
349-353.
58. Bertoni JM, Sprenkle PM, Hanifin JP, Stetson MH, Brainard

GC, Effects of short photoperiod on ATPase activities in the
testis of the immature Siberian hamster, BiolReprod, 47,
1992, 509-513.
59. Manawadi SI, Kaliwal BB, Methomyl induced gonadal

dysfunction, biochemical contents and enzyme activities in
male albino mice, International Journal of Biotechnology
Applications, 2(2), 2010, 20-32.
60. Ohlsson K, Interaction between human or dogs leucocyte

proteases and plasma protease inhibitors, Scand J Clin Lab
Invest, 28, 1971, 220-223.
61. Upasani CD, Balaraman R, Effect of vitamin E, vitamin C and

spirulina on the levels of membrane bound enzymes and
lipids in some organs of rats exposed to lead, Ind.J.Phase,
33, 2001, 185-191.
62. Kaur P, Bansal MP, Influence of selenium induced oxidative

stress on spermatogenesis and lactate dehydrogenase-X in
mice testis, Asian J Androl, 6, 2004, 227-232.
63. Kamp G, Schmidt H, Stypa H, Feiden S, Mahling C, Wegener

G, Regulatory properties of 6-phosphofructokinase and
control of glycolysis in boar spermatozoa, Reproduction
133, 2007, 29–40.
64. El-Kashoury Afaf A, Salama Afrah F, Selim Adel I, Mohamed

Rania A, Chronic exposure of dicofol promotes
reproductive toxicity in male rats, Life Science Journal, 7(
3), 2010, 5-19.
65. Kasturi M, Manivannan B, Ahmed RN, Shaikh PD, Pathan

KM, Changes in epididymal structure and function of albino
rat treated with Azardirachta indica leaves, Indian J Exp
Biol, 33, 1995, 725-729.
66. Chinoy NJ, Bhattacharya S, Effect of chronic administration

of aluminium chloride on reproductive function of testes
and accessory sex organs of male mice, Indian Journal of
Environmental Toxicology, 7(1), 1997, 12-15.
67. Hunt CD, Johnson PE, Herbel J, Mullen LK, Effects of diatery

zinc depletion on seminal volume and zinc loss, serum

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

295

Int. J. Pharm. Sci. Rev. Res., 24(2), Jan – Feb 2014; nᵒ 47, 288-296

ISSN 0976 – 044X

testosterone concentration and sperm morphology on
young men, Am J Clin Nut, 56, 1992, 184-157.

various sperm parameters between fertile and infertile
men, Journal of Andrology, 21, 2000, 53-57.

68. Underwood EJ(Ed), Trace Elements in Human and Animal

72. Kjellberg S, Zinc and human sperm chromatin, Medical

Nutrition, Academic Press, New York, 1977, 196-242.
69. Saaranen M, Suistomaa U, Kantola M, Saarikoski S, Vanha-

Perttula T, Lead, magnesium, selenium and zinc in human
seminal fluid: comparison with semen parameters and
fertility, Hum Reprod, 2, 1987, 475–479.
70. Valle BL, Falchuk KH, The biochemical basis of zinc

physiology, Physiol Rev, 73, 1993, 79 - 118.

Dissertation, Linkoping University, 400, 1993, 5-69.
73. Kvist

V, Eliasson R, Sperm nuclear chromatin
decondensation ability, Acta Physiologica Scandinavica, 109
(Supplement), 486, 1980, 1-24.

74. Evenson DP, Darzynkiewicz Z, Melamed MR, Relation of

mammalian sperm chromatin heterogeneity to fertility,
Science, 210 (4474), 1980, 1131-1133.

71. CHia SE, Ong CN, Chua LH, Ho LM, Tay SK, Comparison of

zinc concentrations in blood and seminal plasma and the

Source of Support: Nil, Conflict of Interest: None.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

296

