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ABSTRACT
This study was conduced to investigate the effect of alchoholic extract of the Convolvulus arvensis (C. arvensis) on
the reproductive performance and fertility of Albino male rats as the following parameters: testes weight,
seminal vesicles, prostate gland weights, testosterone concentrations in the serum, some sperm characteristics,
structural changes in testicular tissue, as well as the reproductive indices (fertility index). Forty adult male rats
(180-200gm) were randomly divided into four equal groups, 1st group was not treated with C. arvensis extract
and considered as control group while the other three groups were treated with 400, 600 and 800mg/kg B.W of
C. arvensis orally using special gavage tube for rats and considered as T1, T2 and T3 respectively. Serum
testosterone concentrations were determined at zero (before treatments) and after 35 days of experiment. After
35 days of experiment, 8 rats weighted from each group and sacrificed to collect the testicular, epididymis,
seminal vesicles, prostate gland weights and examined the concentration, motility, morphology, viability of the
sperms. Histological sections of the testes were done for structural changes in testicular tissue. The results
showed that treatment with C. arvensis led to significant(P< 0.05) decrease in serum testosterone concentrations
and a significant(P<0.05) decreased in the epididymis, seminal vesicles, prostate gland weights and in sperm
concentration, motility, morphology, viability as well as abnormal structural changes in testicular tissue.
Reproductive indices examined in non treated females mated with treated rats showed a significant (P<0.05)
decrease in the fertility index. In conclusion, negative effect of C. arvensis was noticed on testes functions
manifested by some histological changes resulting in a decrease of testosterone and inhibition of spermatogenesis.
Key words: testosterone, alcohol extract, antifertility, spermatogenesis.
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 وزن الخصية والبربخ:لدراسة تأثيره على بعض صفات الكفاءة التناسلية والخصوبة في ذكور الجرذان البالغة وهي

المستخلص

أستخدم المستخلص الكحولي لنبات المديد

والحويصالت المنوية وغدة البروستات وتركيز الشحمون الخصوي في مصل الدم وتركيز النطف وفعاليتها ومظهرها والتشوهات و التغيرات في التركيب النسيجي للخصية
 االولى لم تعامل, من ذكور الجرذان البالغة قسمت عشوائيا الى اربع مجاميع متساوية40  أستخدم في هذه الدراسة.وبعض الدالئل التناسلية مثل دليل الخصوبة

كغم وزن/ ملغم000 و900 و400  أما المجاميع الثالث االخرى فقد تمت معاملتها بالمستخلص الكحولي بجرعة.بمستخلص نبات المديد وتم أعتبارها كمجموعة مقارنة
 تم قياس مستوى هرمون الشحمون الخصوي في.) بالتتابع3) ومجموعة معاملة ثالثة (م2) ومجموعة معاملة ثانية (م1الجسم وتم أعتبارها كمجموعة معاملة أولى (م

 جرذان من كل مجموعة وتم التضحية بها للحصول على أوزان0  يوم من التجربة وزنت34  بعد. يوم من التجربـة34  وبعد,مصل الدم في األيام صـــفرقبل بدء التجريع
 تم عمل المقاطع النسيجية لمعرفة.الخصى والبربخ والحويصالت المنوية وغدة البروستات وفحص تركيز النطف وفعالية النطف ومظهر النطف ونسبة النطف الميتة
 أنخفاض معنوي في وزن, أوضحت نتائج التجربــــة أن المعاملــة أدت إلى أنخفاض معنوي في تركيز هرمون الشحمون الخصوي.التغيرات النسيجية في تركيب الخصى

(في معدل تركيز النطف والنسبة المئوية لحركة النطف والنسبةP<0.05)  انخفاض معنوي,)االجهزة التناسلية (الخصى والبربخ والحويصالت المنوية وغدة البروستات

. هذه النتائج رافقها أرتفاع معنوي في تشوهات النطف في الثالث مجاميع المعاملة مقارنة بمجموعة السيطرة.المئوية للنطف الحية وتغيرات نسيجية في تركيب الخصى
أما بالنسبة لالداء التناسلي (متمثال بالخصوبة) في أناث الجرذان الطبيعية (غير الم عاملة بمستخلص نبات المديد) بعد تزاوجها من ذكور الجرذان المعاملة فقد أوضحت
 يستنتج من هذه الدراسة أن المعاملـــة بمستخلص نبات المديد أثــــر سلبيا على وظائف.النتائج أن النسب المئوية لالخصاب أنخفضت معنويأ مقارنة بمجموعة السيطرة

.الخصــى في الجرذان وقد أظهرت تغيرات نسيجية أدت إلى أنخفاض مستوى الشحمون الخصوي وكافـــة المعايير األخرى

. تكوين الحيامن, مانع الخصوبة, المستخلص الكحولي, التستوستيرون:الكلمات المفتاحية
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biological control. We are thinking of a
biological control of rats by different ways,
therefore, the aim of present study is find out:
1. The effect of C.arvensis crude extract on
Albino male rat’s reproductive performance
and fertility includes: Body weight, testicular,
epididymis, seminal vesicle, and prostate
gland weights to body weight ratio; absolute
weights of the testes, epididymis, seminal
vesicles, prostate gland; serum testosterone
concentration, sperm concent-ration, sperm
motility sperm morphology and sperm
viability.
2. Structural changes in testicular tissue.
3. The effect of different doses of C.arvensis
on the fertility and pregnancy indices of nontreated Albino female rat’s.
MATERIALS AND METHODS
Animals
Sixty albino rats (Rattus norvegicus) of Wister
strain (40 males and 20 females) were used in
this study. The animal’s age was between 1012 weeks; of 180-200g body weight. The
animals used were obtained from the College
of Pharmacy, University of Baghdad and
maintained in the animal house of the same
college. These animals were kept under
conditions of controlled temperature 21-25 ºC
and photoperiod of 12 hours daily. The feed
was given as pellets of freshly prepared ration.
The animals were kept for two weeks for
adaptation before starting the experiment.
Extract preparation
The fresh aerial parts of Convolvulus arvensis
(field bindweed) were collected from the
gardens of College of Agriculture and were
authenticated by Prof. Ali Hussein AlMousawi (College of Sciences, University of
Baghdad). Alcohol extract of C. arvensis (field
bindweed) was prepared according to the
method of the Todd et al. (18). The aerial parts
(107g wet wt.) were extracted at room
temperature for 24 hr with methanol
(CHɜOH). The mixture was filtered and
methanol was evaporated to leave about 26 g
gummy residue as a crude extract. Different
dilutions of C. arvensis (field bindweed) crude
extract were freshly prepared from the
concentrated gummy stock residue to insure
administration of (400, 600, and 800 mg/kg
B.W) for each group respectively. These stock
solutions have a concentration of 2.4, 3.7 and

INTRODUCTION
Several plants are reported to enhance
reproductive processes but, on the other hand,
to also hinder reproductive functions (1, 2, 3).
Several plants and plant products are reported
to impede all functions of reproductive system
in many different animal species such as rats,
dogs, humans and monkeys (4, 5, 6). The
effects of plants on reproductive system
functions could be rightly compared with those
of a double-edged sword. Field bindweed is
native to Europe and Asia (7) and widely
distributed in the Middle East (8). Toxicity of
medicinal plants such as field bindweed may
be the result of several factors, including a
combination of secondary products present in
the plant, heavy metals that accumulate in the
plant (9, 10).Toxicity of field bindweed in
mice had been investigated many years ago
related to several tropane alkaloids and
pyrrolidine alkaloids including tropine,
pseudotropine and calystegins (11). Biological
control of vertebrate pests defined, reduction
in number or density of pests through
biological processes such as fertility control,
predation, pathogens, and habitat modification.
The goal of vertebrate pest control is not to
just reduce pest populations, but rather to
alleviate damage (12). Rats are frequently
blamed for damaging food supplies and other
goods, or spreading disease including Weil’s
disease, typhus, salmonella and bubonic
plague (13, 14). They are very harmful and
they are causing big finical losses for example
in 1994, a localized outbreak of plague in
Surat, India, led to 50 deaths (15) and national
and international fear resulting in a collapse of
tourism and trade in at a national level at an
estimated cost of US$600 million (16). Albino
rat's reproductive toxicology has recently
become a rapidly extended area of research
and testing. In the last decade there has been
concern over the effects of either synthetic or
natural products on the Albino Rat's
reproductive performance (17). Mice fed
exclusively C. arvensis ate the plant readily. In
high dose trials, the mice showed no
abnormalities until day 6, histological lesions
were found in stomach and liver (18). This
study is the first attempt to use C. arvensis as a
way to cause infertility in male rat to control
reproduction and is one of the means of
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4.8 g were suspended in 30 ml of 5%
carboxymethyl cellulose (CMC) respectively.
Forty adult male rats 180-200g were randomly
divided into four equal groups, 1st group was
not treated with C. arvensis (field bindweed)
extract and considered as control group where
as the other three groups were treated with
400, 600 and 800mg/kg B.W of C. arvensis
(field bindweed) orally using special gavage
tube for rats and considered as T1 Group, T2
Group and T3 Group respectively.
Blood collection
At zero time and after 35 days of experiment,
animal were anesthetized with ether; blood
samples were obtained via cardiac puncture
technique from each anesthetized animal using
disposable insulin needles. Samples were
centrifuged at 2500 rpm for 15 minutes, and
then serum samples were separated and stored
at -20 ºC until use.
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Chemineau et al. (21), while the method of
Siegmund, (22) was used to evaluate the
abnormal sperm morphology.
Histological preparation
Testes of each rat were fixed in Formalin’s
fluid, passed through ascending series of
ethanol and then through xylene and,
embedded in paraffin wax (23). Tissues were
sectioned at the thickness of 5µm and stained
with haematoxylene and eosin (24). After that,
the histological sections examined by light
microscope to study the histological changes
may be occur in these sections prepared from
the testes of animal of control and three treated
groups.
Statistical analysis
Data obtained during the experiment was
statistically analyzed using a completely
randomized design (CRD) procedure by SAS
(25) to study effect of treatments in different
parameters. Duncan’s multiple range tests was
used to determine the significance of
differences between treatments means Duncan
(26).
RESULT AND DISCUSSION
Testosterone concentrations
The effect of three different doses of field
bindweed on serum testosterone concentration
is showed in Table (1). Results revealed no
significant differences among the four groups
in testosterone level. At the end of the
treatment period (day 35), the results showed a
significant (P<0.05) decrease in the
testosterone level in T2 and T3 groups as
compared with control group. On the other
hand, there was no significant difference in
mean value of testosterone concentration
between control and T1 groups. The
significant decrease in testosterone level may
be due to the effects of field bindweed on
serum cholesterol level, a precursor of
testosterone synthesis by its action on the
Leydig cells. Similar result was given by Das
et al. (27) in rats treated with Aegle mermelos
extract. Numerous studies suggest that field
bindweed lowered serum cholesterol level (28,
29, 30, 31). The secretion of testosterone is
under the control of luteinizing hormone (LH)
(32, 33). Therefore, the decrease in
testosterone concentration produced by the
action of field bindweed could be explained
either by inhibition of the enzymatic pathways

Determination of testosterone concentrations

Serum testosterone concentration in blood was
measured at zero time and after 35 days of
experiment by Radioimmunoassay (RIA)
using Double antibody technique. The kit was
provided by Immunotech, A Beckman coulter
Company, de Lattre de Tassigny, Marseille,
France. Testosterone Analysis was performed
based on the steps taken by the company,
testosterone concentration (ng/ml) was
measured in tubs using Gamma Counter
system, Spain 1470, Wallace, Perkin-Elmer.
Fertility test
After 35 days of treatment, two animals (2
rats) leftover from each group were used to
measure the fertility index by using 20 female
rats (5 females per group).
Testes and reproductive organs weights
At the end of 35 days of experiment, eight
animals (8 rats) from each group were
sacrificed on the next day after the last dosing.
At autopsy, selected organs were removed and
weighed (testes, epididymis, seminal vesicles
and prostate gland).
Sperm analysis
Sperm count was assessed in caudal
epididymis according to the method described
by World Health Organization (19) while
Sperm motility was assessed according to the
method reported by Robb et al. (20). The
assessment of live and dead sperms was
carried out according to the method of
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of its synthesis in the testes or the adrenal
cortex. Or, may be interfering with LH release,
all of that leading to decrease testicular
testosterone synthesis and release (34).
Furthermore, field bindweed may be act
directly on the hypothalamic-pituitarytesticular axis, as a result serum testosterone
level would decrease. Prasad and Rajalakshmi,
(35) reported that spermatogenesis occurs in
the seminiferous tubules while the interstitial
cells secrete the testicular hormone, mainly
testosterone, therefore any alteration in the
seminiferous tubules as observed in the
histological
study
would
have
its
consequential effect on spermatogenesis and
hormone secretion.
Table1. Effect of different oral doses
administration of methanolic extract of C.
arvensis on serum testosterone level (ng/ml),
in male rats (Mean±S.E.).

caused by the extract in treated rats could be as
a result of decrease in plasma level of
testosterone, because this hormone has been
reported to be important in the initiation and
maintenance of spermatogenesis (37). A
significant increase in the percentage of
abnormal sperm cells morphology after
treatment of rats with the field bindweed crude
extract this could be due to the ability of the
extract to either interfere with the
spermatogenic processes in the seminiferous
tubules, epididymal functions or activities of
testosterone on hypothalamic release factor
and
anterior
pituitary
secretion
of
gonadotropins which may result in alteration
of spermatogenesis (38, 39).
Table2. Effect of different oral doses
administration of methanolic extract of C.
arvensis on the sperm characteristics of
male rats (Mean±S.E.).

Trts.
Time
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Groups

Control
n=8

T1

T2

T3

400mg/kg

600mg/kg

800mg/kg

n=8

n=8

n=8

Control
n=8

T1
400mg/kg
n=8

T2
600mg/kg
n=8

T3
800mg/kg
n=8

M Sperm/ml

64.62±1.45a

51.62±0.75b

42.50±1.11c

36.25±1.04d

Pretreatment

1.92±0.06a

1.89±0.07a

1.97±0.06a

1.95±0.06a

Motility%

77.75±1.53a

61.37±1.79b

53.37±1.29c

48.25±1.61d

After 35
days of
Treatmen
t

Dead sperm%

15.75±1.14d

20.00±0.84c

27.25±0.88b

36.37±0.73a

1.85±0.05a

1.65±0.03ab

1.51±0.06c,b

1.30±0.18c
Abnormality%

10.25±0.92d

15.00±0.80c

21.37±0.73b

30.50±0.53a

Means with different letters within the same row are

Means with different letters within the same row are

significantly different (P<0.05).

significantly different (P<0.05).

Sperm characteristics
All of the andrological parameters investigated
in field bindweed treated groups (count,
motility, viability: death-live ratio) in Table
(2) showed a significant (P<0.05) reduction in
mean values when compared with the control
group. While the percentage of abnormal
sperms increased significantly (P<0.05) in
field bindweed- treated groups as compared
with control group. The sperm count was
reduced significantly (P<0.05), which is an
indication that the crude extract of field
bindweed
reduced
or
inhibited
spermatogenesis. Sperm count is considered to
be an important parameter which assesses the
effects of chemicals on spermatogenesis (36).
Spermatogenesis is influenced by the
hypothalamic- adenohypophysial -Leydig cell
system relating gonadotrophin releasing
hormone, luteinizing hormone and androgen.
This implies that the decrease in sperm count

Testes, epididymis, seminal vesicles and
prostate gland weights
Administration of the field bindweed crude extract
for 35 days caused significant decrease (p<0.05) in
means testes, epididymis, seminal vesicles and
prostate gland weights of rats in the three treated
groups T1, T2 and T3,respectively, as compared
with the control group (Table 3). The decrement of
testicular weight in the treated rats as compared
with the control group may be due to the decline of
testosterone level, where testosterone has an
important role in increasing the weight of the
reproductive organs including the testes and
seminal vesicles, etc. (40), or may be due to the
decreased production of seminiferous tubular fluid,
which contributes to the weight of testes (41). This

decreasing in testicular weight may be due to
direct action of field bindweed on testicular
tissue which cause degenerate and necrosis of
spermatogonia and vaculation of sertoli cells
and degeneration of interstitial tissue, finally
leading to decrement in testicular weight.
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Table 3. Effect of different oral doses of
methanolic crude extract of C. arvensis given to
male rats, on the weights of Testes, Epididymis,
Seminal vesicles, Prostate gland
(gm).(Mean±S.E.).
T1

T2

T3

400mg/kg

600mg/kg

800mg/kg

n=8

n=8

n=8

1.44±0.04a

1.27±0.008b

1.12±0.008c

0.83±0.04d

Epididymis

0.60±0.01a

0.54±0.01b

0.45±0.008c

0.36±0.007d

Seminal
vesicle
glands

0.57±0.01a

0.52±0.01b

0.43±0.01c

0.39±0.006d

0.53±0.02a

0.49±0.008b

0.41±0.007c

0.36±0.005d

Organs

Control

weight gm

n=8

Testes

Prostate
gland

Means with different letters within the same row

Figure 2: Cross section of rat testes treated with
400mg/kg crude extract of C. arvensis showed
degeneration and necrosis among
spermatogenic cells in the seminiferous tubules
(
) and decreasing in number of
sperms (
) and sertoli cells
(
) (H &E X 100).

are significantly different (P<0.05).

Histopathology of testicles of rats
Figure1. Control group: There was no visible
lesion observed and normal histological
structure of seminiferous tubules.
Figure2. T1 Group: Section revealed
degeneration
and
necrosis
among
spermatogenic cells in the seminiferous
tubules.
Figure3. T2 Group: There was shrunk
distorted seminiferous tubules.
Figure4. T3 Group: There was marked
different damage of seminiferous tubule.

Figure 3: Cross section of rat testes treated with
600mg/kg C. arvensis showed regression and
shrunk distorted seminiferous tubules
(
) containg detached spermatogenic
cells(
) and few sperms (
)
and atrophic state in leydig calls (
)
(H&E X100)

The reduction in the prostate gland and
seminal vesicle weight in the field bindweed
treated groups may be due to the lowered
availability of pituitary luteinizing hormone/
Interstitial cell-stimulating hormone (LH/
ICSH) as the conversion of cholesterol to
pregnanalone is dependent upon pituitary
LH/ICSH (42, 43). The loss in primary
spermatocytes and secondary spermatocytes
and spermatids in treated groups reflected nonavailability of androgen binding protein (ABP)
from sertoli cells (44). ABP is required to
maintain intra-testicular androgen concent-

Figure 1: Cross section of rat testes (control
group) showed the normal histological
structure of seminiferous tubules (S.T.) and
large number of sperms (
) in their
lumen (H&E X100).
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ration and transformation of advance stages of
germ cells. Meiotic and post-meiotic germ
cells were highly sensitive to androgen
concentration (45, 46). The atrophic state of
Leydig cells in the testes of treated animals
may be due to declined LH secretion (47, 48).
A reduction in the number of Sertoli cells will
adversely affect spermatogenesis as Sertoli
cells provide all or most nutritional and
physical support for the developing germ cells
(49).

index by using non treated females showed
that, when treated males mated with untreated
females, there were a significant changes
(P<0.05) in the percentage of fertility index
among the four groups. The results refer to
100% in control group, (80%) in T1 group,
(40%) in T2 group, and (20%) in T3 group
(Table 4). Testosterone hormone is necessary
for development and divisions of spermatogonea (54). The sperm morphology is also an
important characteristic of sperm for
evaluating male fertility (55). The sperm
motility is the most important parameter in
determining fertilization rate (56). Therefore,
all of these parameters leading to decrease the
fertility capacity in treated rats.
Table 4. Effect of different oral doses of
methanolic crude extract of C. arvensis
given to male rats, on the fertility
percentage of non-treated female rats
Groups
No. of female
mated
Successfully
No. of
pregnant
animal
No. of nonpregnant
Animals

Figure 4: Cross section of rat testes treated with
800mg/kg C. arvensis showed different damage
of seminiferous tubule such as regression
(

) shrunk and disorder of systemic

Fertility (%)

arrangement of the stages of spermatogenesis

) and few

numbers of leydig cells with atrophic state
(

) and few number of sperms
(

T1
400mg/k
g

T2
600mg/k
g

T3
800mg/k
g

5

5

5

5

5

4

2

1

0

1

3

4

100

80

40

20

Control

T1: group of females mated with males
received 400mg/kg of field bindweed crude
extract.
T2: group of females mated with males
received 600 mg/kg of field bindweed crude
extract.
T3: group of females mated with males
received 800 mg/kg of field bindweed crude
extract.
Eventually, it can be concluded that the
administration of the methanolic crude extract
of field bindweed aerial parts caused decreased
mean values of testosterone concentration and
andrological parameters as a result of lesions
of the seminiferous tubules. This indicates that
administration of this extract has provided
evidence to suggest an antifertility potential of
field bindweed crude extract on male albino
rats.

and loss of one or more stages of
spermatogenesis (
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) (H&E X100).

Field bindweed crude extract exerted a strong
inhibitory effect on epididymis, seminal
vesicle and prostate gland as evidence by
decrease in their weights. A reduction in the
weight of accessory reproductive organs
suggested the reduced availability of
androgens (50, 51). Rat prostate gland contain
some androgen receptors which are the direct
target of androgen action (52) and mainly
dependent on testicular androgen (53).
Fertility index
The effect of three doses of field bindweed
crude extract given to male rats on the fertility
201

The Iraqi Journal of Agricultural Sciences – 45(2): 196-204, 2014

Fadhel & Ishak

13. Perry, R. D. and J. D. Fetherston. 1997.
Yersinia pestis-etiologic agent of plague. Clin
Microbiol Rev. 10(1): 35-42.
14. Keeling, M. J. and C. A. Gilligan. 2000.
Metapopulation dynamics of bubonic plague.
Nature. p. 903.
15. Ganapati, M. B. 1995. India’s pneumonic
plague outbreak continues to baffle. Br. Med.
J. 311: 706-712.
16. Fritz, C. L., D. T. Dennis, M. A. Tipple, G.
L. Campbell, C. R. McCance and D. J. Gubler.
1996. Surveillance for pneumonic plague in
the United States During an international
emergency: A model for control of imported
emerging diseases, Emer Infect Dis. 2: 30-37.
17. U. S Environmental protection Agency
(US EPA). 1996. Guidelines for reproductive
toxicity risk assessment; [EPA/630/R-96/009].
18. Todd, F. G., F. R. Stermitz, P. Schultheis,
A. P. Knight. and J. Traub-Dargatz. 1995.
Tropane alkaloids and toxicity of Convolvulus
arvensis. Phytochemistry. 39: 301-303.
19. World Health Organization. 1999. in:
WHO Laboratory Manual for Examination of
Human Semen and Semen-Cervical Mucus
Interaction.4th Ede. The Press Syndicate of the
University of Cambridge. Cambridge, UK. p.
7-22.
20. Robb, G. W., R. P. Amann and G. J,
Killian. 1978. Daily sperm production and
epididymal sperm reservers of puberty and
adult rats. J Report Fert. 54: 103-7.
21. Chemineau, P., Y. Cogine, Y. Cuerin, P.
Orgeure and J. C. Valtet. 1991. Training
manual on artificial insemination in sheep and
goats. FAO, Animal Production Health. pp.
83.
22. Siegmund, O. H. 1979. Reproductive and
urinary system. in: O. H .and C. M. Fraser
(eds). The Merck Veterinary Manual.
Siegmund, Publ. by Merck and Co. Inc.
Rahway, N.J. USA. p. 794-892.
23. Luna, L. G. 1968. Manual of Histology
Staining.Methods of Armerd Forces. Institute
of Pathology. 3rd edi. McGraw-Hill Book
Company, New York.
24. Bancroft, J. and A. Stevens. 1982. Theory
and Practice of Histological Techniques. 2nd
edi. Churchill Livingstone. London. p. 624.
25. SAS. 2010. SAS/ STAT User’s Guide for
Personal Computers. Release 9.1 SAS Institute
Inc., Cary, N.C., USA.

Acknowledgment
The authors are grateful to Dr. Saad A.
Hussain, Department of Pharmacology and
Toxicology, College of Pharmacy, University
of Baghdad, for his kind helps.
REFERENCES
1. Ashok, P. and B. Meenakshi. 2004.
Contraceptive effect of Curcuma longa (L.) in
male albino rat. Asian. J. Androl. 6: 71-4.
2. Shkukani, H., A, Salhab, A, Disi, M,
Shomaf and F. Al-Quadan. 2007. Antifertility
effect of ethanolic extract of Juniperus
phoenica (L.) in male albino rats. J. Herbal
Pharmacother. 7: 179-89.
3. Hammami, I., A, Nahdi, C. Mauduit, M,
Benahmed and M, Amri. 2008. The inhibitory
effects on adult male reproductive functions of
crude garlic (Allium sativum) feeding. Asian.
J. Androl. 10: 593-601.
4. Udoh, P. and A. Kehinde. 1999. Studies on
antifertility effect of pawpaw seeds (Carica
papaya) on the gonads of male albino rats.
Phytother Res., 13: 226-228.
5. Dixit, V. P., P. Khanna and S. Bhargava.
1978. Effects of Momordica charantia L. fruit
extract on the testicular function of dog. Planta
Med. 34: 280-286.
6. Liu, D. Y. and H. W. Baker. 1992. Tests of
human sperm function and fertilization in
vitro. Fertil. Steril. 58: 465-483.
7. Coombs, E. M., C. Jain, and R. Robert.
2004. Biological Control of Invasive Plants in
the United State. Corvallis: Oregon State
University Press. pp. 151.
8. Yeruham, I. and A. Shcosbery. 2004.
Poisonous plants in eastern Mediterranean
basin. Vet. Hum. Toxicol. 46: 32-38.
9. Kingsbury, J. M. 1964. Poisonous Plants of
the United States and Canada. Englewood
Cliffs: Prentice-Hall. p. 38-43.
10. Ruhr, L. P. and G. D. Osweiler. 1981.
Nitrate accumulators. In: Current Veterinary
Therapy-Food Animal Practice 2. Howard JL,
Philadelphia: WB Saunders. 2: 433-435.
11. Schultheiss, P. C., A. P. Knight, J. L,
Traub-Dargatz, F. G. Todd and F. R. Stermitz.
1995. Toxicity of field bindweed (Convolvulus
arvensis) to mice. Vet Hum Toxicol. 37:
452454.
12. Howared, W. E. 1967. Biological control
of vertebrate pests. Proc. Vertebr. Pest Conf.
3: 137-157.
202

The Iraqi Journal of Agricultural Sciences – 45(2): 196-204, 2014
26. Duncan, D. B. 1955. Multiple ranges and
multiple tests. Biometrics. 11: 1-42.
27. Das, U. K., D. De, K. Chatterjee, C.
Mallick, T. K. Bera and D. Ghosh. 2009.
Antigonadal effect induced by hydromethanolic extract of leaf of Aelglemermelos
in male rat: Effect of HCG co-administration.
Journal of Medicinal Plants Res. 3(10): 728735.
28. Rice, W. B. and K. Genest. 1965. Acute
toxicity of extracts of Morning-glory seeds in
mice. Nature. 207: 290-302
29. Solyom, L. and E. Kingstone. 1973. An
obsessive neurosis following morning glory
seed ingestion treated by aversion relief. J.
Behav. Ther. Exp. Psychiatr. 4: 293-295.
30. Dugan, G. M. and M. Gumbmann. 1990.
Toxicological evaluation of morning glory
seed: Subchronic 90-day feeding study. Food
Chem. Toxicol. 28: 553-559.
31. Oh, S. H. and Y. S. Cha. 2001. Effect of
diets supplemented with Pharbitis seed powder
on serum and
hepatic lipid levels, and
enzyme activities of rats administered with
ethanol chronically. J. Biochem. Mol. Biol. 34:
166-171.
32. Orisakwe, O. E., E. Obi, O. O. Udemezue
and S. C. Meluda. 2003. Effect of halofantrine
and testicular architecture and testosterone
level in guinea pigs. European Bulletin of
Drug Res. 11(4): 105-109.
33. Kimmins, S., N. Kotaja, I. Davidson and P.
S. Corsi. 2004. Testis-specific transcription
mechanisms promoting male germ cell
differentiation. Repr., and Fert. 22: 128-129.
34. Pineda, M. H. and M. P. Dooley. 2003.
McDonald’s Veterinary Endocrinology and
Reproduction. 5th edi, Iowa State Press. A
Blackwell Publ. Co. p. 17-32, 239-256.
35. Prasad, M. R. and M. Rajalakshmi. 1989.
Spermatogenesis
and
accessory
gland
secretions. In: Textbook of Biochemistry and
Human Biology. 2nd edi. in G. P. Talwar, L.
M. Srivastava and L. M. Moudgil. (edrs.).
Prentice-Hallof India Private Limited, New
Delhi. p. 883.
36. Reddy, C. M., D. R. K. Murthy and S. B.
Patil. 1997. Antispermatogenic and androgenic
activities of various extracts of Hibiscus
rosasinensis in albino mice. Ind. J. Exp. Biol.
35: 1170-1174.

Fadhel & Ishak

37. Christensen, A. C. 1975. Leydig cell. in P.
O. Greep and E. B. (edrs.). Handbook of
Physiology. Astwoods. Washington DC
American Physiological Society.
38. Bowman, W. C. and M. J. Rand. 1985. The
reproductive system and drugs affecting the
reproductive systems. Textbook of Pharmacology. 2nd edi. 20: 1-8.
39. William, K. W. 2000. Hormones and
Hormone antagonists. in: Remington, The
Science and Practice of Pharmacy. 20th edi. 77:
1390-1391.
40. Chowdhury, M. and E. Steinberger. 1976.
Differences of the effects of testosterone
propionate on the production of LH and FSH.
Act. Endocrinologica, 82: 688-690.
41. Ghosh, S., A. Bartke P. Grasso L. E.
Reichert and L. D. Russell. 1992. Structural
manifestation of the rat Sertoli cell to
hypophysectomy: A correlative morphometric
and endocrine study. Endocrinol., 131: 85-497.
42. Naseem, M. Z., S. R. Patil and S. B. Patil.
1998.
Antispermatogenic
antiandrogenic
activities of Momordicacharantia (Karela) in
albino rats. J. Ethnopharmacol. 61: 9-16.
43. Hess, R. A., R. E. Linder, L. F. Strader and
S. D. Perreault. 1988. Acute effects and longterm sequelae of 1, 3-dinitrobenzene on male
reproduction in the rat. II. Quantitative and
qualitative histopathology of the testis. J.
Androl. 5: 327-42.
44. Hall, P. F. 1994. Testicular steroid
synthesis: Organization and regulation. In:
physiology of reproduction. Eds: Knobil E,
Neill JD., Raven Press, New York, 1: 13351362.
45. Jeyakumar, M., R. Suresh, H. N.
Krishnamurthy and N. R. Moudgal. 1995.
Changes in testicular function following
specific deprivation of LH in the adult male
rabbit. J. Endocrinol. 147: 111-120.
46. Nair, N., R. S. Bedwal. and R. S. Mathur.
1995.
Effect
of
adrenalactomy and
adrenalactomy + hydrocortisone treatment on
histopathological, biochemical and zinc and
copper profiles in rat testes. Indian J. Expt.
Biol. 33: 655-663.
47. Sarkar, S. N., A. C. Majumdar and S. K.
Chattopadhyay. 1997. Effect of isoproturon on
male
reproductive
system:
clinical,
histological and histoenzymological studies in
rats. Indian J Expt. Biol. 35: 133-138.
203

The Iraqi Journal of Agricultural Sciences – 45(2): 196-204, 2014
48. Ritzen, E. M., C. Boitani. and M. Parvinen.
1981. Cyclic secretion of protein by the rat
seminiferous tubules depending on the stage of
spermatogenesis. Int J Androl (Suppl). 3: 5768.
49. Mukherjee, M., S. Chattopadhyay and P. P.
Mathur. 1992. Effect of Flutamide on the
physiological status of epididymis and
epididymal sperms. Andrologia. 24: 113-116.
50. Luke, M. C. and D. S. Coffey. 1994. The
male sex accessory tissue; structure, androgen
action and physiology. in E. Knobil and J. D.
Neill (Edrs.), Physiology of Reproduction.
Raven Press, New York, p. 1435-1487.
51. Prins, G., L. Birch. and G. Greene. 1991.
Androgen receptor localization in different cell
types of the adult rat prostate. Endocrinology.
129: 3187-3199.
52. Reiter, E., M. McNamara J. Closset and G.
Hennen. 1995. Expression and functionality of
luteinizing hormone/chorions. gonadotropin
receptor in the rat prostate.Endocrinology.
136: 917-923.
53. De-Rooje, D. G. 1977. The effect of
exogenous testosterone and estradiol on
spermatogenesis multiplication in the mouse.
In R. Troen and H. R. Nakin (edrs.). The
Testis in Normal and Infertile Men. Raven
Press. New York. p. 85-93.
54. Liu, D. Y. and H. W. Baker. 1992. Tests of
human sperm function and fertilization in
vitro. Fertil. Steril. 58: 465-483.
55. Mahadevan, M. M. and A. O. Trounson.
1984. The influence of seminal characteristics
on the success rate of human in vitro
fertilization. Fertil. Steril. 42: 400-405.

204

Fadhel & Ishak

