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ABSTRACT

The present study was carried out at the animal house of the College of Veterinary
Medicine, University of Basrah. This study has been designed to determine whether
isoflovonoid extract of Punica granatum rinds effect on fertility efficiency and semen
fluid characteristic (physical and biochemical properties). Twenty four adult rabbits,
six-month-old and 1500-1750 body weight divided into two groups12 rabbits( 6 male
and 6 female) each group (male used for treated with extract while female only used
for fertility test (untreated with extract). First group: male rabbits received orally
administration of normal saline (3ml) served as control. Second group: male rabbits
received orally administration of isoflavonoid extract of Punica granatum rinds at the
dose of 0.5g/kg B.W dissolve in (3ml) of normal saline. Treatment with isoflovonoid
extract of Punica granatum rinds 0.5g/kg B.W. caused significant (p< 0.05) increases
in fertility efficiency such as number of offspring, sperm count, activities of sperm
viability, number of sperm live to dead, motility, zinc and testosterone concentrations
of treated rabbits in serum and semen plasma compared to control. Isoflavonoid
extract of Punmica granatum rind caused no significant changes in biochemical
analysis such as total protein, ALP, ACP, AST and ALT in serum while ALP, ACP,
AST and ALT concentrations significant (P<0.05) decrease in semen plasma.
Treatment with isoflovonoid extract of Punica granatum rinds caused significant
(p<0.05) decreases glucose level in serum and abnormal sperm morphology. It caused
no visible lesion in the seminiferous tubules and spermatogenesis.

These findings revealed that isoflovonoid extract could cause ameliorating effect on
the reproductive parameters in male rabbits.

INTRODUCTION

Semen is a mixture of spermatozoa suspended in a liquid medium, secreted
atdifferent locations by the epididymus and various glands, which, at the time of
ejaculation, are combined.
Semen evaluation must provide information on the fertilizing capability of
spermatozoa. The most important parameters pertaining to fertility are the number of
spermatozoa inseminated and their motility [1, 2].
These seminal characteristics are affected by many factors (breed, feeding, health
status, rearing condition, season and collection frequency, etc.) and there is thus a
wide variety in semen traits [3]. Additionally, semen evaluation is a very difficult
topic and differences in laboratory methodologies can introduce substantial variations
in the evaluation of sperm parameters (sperm counts, motility and morphology) [4].
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Punica granatum (Punicaceae) fruit rind [commonly called pomegranate] is rich in
antioxidant of polyphenolic class which includes tannins [5] & flavonoids [6].
Antioxidant activity has been proposed to play vital role in various pharmacological
activities such as anti-aging, anti-inflammatory, anti atherosclerosis and
antiactivities[7,8]. Inhibition of free radical induced damage by supplementation of
antioxidants has become an attractive therapeutic strategy for reducing the risk of
diseases [9]. Several synthetic antioxidants are available, but are quite unsafe and
their toxicity is of concern [10]. Natural products with antioxidant activity may be
used for human consumption because of their safety. The purpose of the present study
was to study the ability of isoflavonoid extract of Punica granatum on fertility
efficiency and semen fluid characteristic in male rabbits.

MATERIALS AND METHODS

2.1 Experimental Animals

In the present study, a total of twenty four adult male and female local rabbits were
obtained from the local market. Rabbits initially weighing 1500-1750 g and six-
month-old were used. Animals were acclimated to holding facilities for two weeks
prior to the experiment. The rabbits were housed in groups and kept in room under
controlled temperature (24°C), humidity (30-70 %) and light (12: 12 hr / light: dark).
All animals were provided balanced diet throughout the experimental period. This
formed of proteins, fibers, wheat, clover, minerals and many vitamins. Animals were
given food and water ad libitum.

2.2 Experimental Materials
Preparation of Punica granatum Isoflavonoid Extract

A (50gm) of dried rinds powder was extracted in (500ml) methanol (80%) in water
with 3% hydrochloric. The sample was refluxed with solvent for one hour then
filtered. The filtrate was extracted with an equal volume of chloroform to remove
pigments. The alcoholic layer was extracted with an equal volume of ethylacetate
treated with 2% of hydrochloric acid and the ethylacetate layer was concentrated by
rotary evaporator at 45°C and dried at room temperature [11]. The resultant extract
(7gm) was brown and dry material, the percentage was 15% w/w.

2.3 The qualitative Chemical Analysis for
2.3.1 Sepecific Tests

Some chemical tests have been done on Punica granatum isoflavonoids extract to
find its chemical contains.
-Carbohydrate test : (1ml) of Punica granatum isoflavonoids extract was treated
with 5 drops of a-naphthol (1%) and then (1 ml) of concentration H,SO4 was added to
form violet ring[12].
-Phenoles test : (1 ml) of Punica granatum isoflavonoids extract was treated with
drops of folin reagent[13]
-Flavoniods test : (1ml) of Punica granatum isoflavonoids extract was treated with
(1ml) of alcoholic potassium hydroxide (5N)[14].
-Proteins test : (1ml) of Punica granatum isoflavonoids extract was treated with
Biuret reagent (1% CuSOQO4, 10% NaoH)[12].
-Amino acids test :(1ml) of Punica granatum isoflavonoids extract was treated with
drops of ninhydrine reagent (1%) and the solution was heated[14].
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-Alkaloids test : (1ml) of Punica granatum isoflavonoids extract was treated with
(Iml) of Dragendroff reagent (OBiINO; , 1% HCI, KI) [11], Mayer reagent (KI
,HgCl,) and Wagner reagent (KLI, )[14].
2.4 Experimental Design

Twenty four adult rabbits (12 male and 12 female). Twelve males were allocated
into two groups- 6 each- and treated with isoflavonoid extract of Punica granatum
oral administration for 30 successive days while female 6 each group untreated with
isoflavonoid extract of Punica granatum rinds only used for fertility test
Group (1): Rabbits received orally administration of normal saline (3ml) for 30 days
(as served control group).
Group (2): Rabbits received orally administration of isoflavonoid extract of Punica
granatum at dose 0.5 g/kg B.W. /day dissolve in (3ml) normal saline for 30 days.

2.5 Fertility test

Females’ rabbits were mated with an adult male rabbits (1:1) in separated cages at
4:00 pm.; vaginal smears were obtained in the next early morning for microscopic
detection of sperms which indicates the first day of pregnancy. Positive females were
isolated and date recorded.

2.6 Sampling

2.6.1 Blood samples

At the end of each experimental period, blood samples were collected, from fasted
male rabbits (control and treat animals), from the heart by heparinized capillary tubes
in plain tubes, and allowed to be clotted at room temperature and put in centrifuge at
5000rm to obtain serum for hormonal assay and biochemical analysis such as (total
protein, glucose, AST, ALT, ACP, ALP and zinc).

2.6.2Hormonal Assay
Serum samples and plasma semen were assayed for testosterone using the enzyme-
linked immunosorbent assay (ELISA) technique using the Fortress Kkit.

2.7 Semen Collection

The testes were removed along with the epididymides. The caudal epididymides
were separated from the testes, blotted with filter papers and lacerated to collect the
semen. The semen collected dilution with normal saline and input in tubes and
centrifuge for obtain semen plasma and studied physical and biochemical properties
of semen such as semen volume, colour.

2.7.1 Semen Analysis

Progressive sperm motility:This was done immediately after the semen collection.
Semen was squeezed from the caudal epididymis onto a pre-warmed microscope slide
(37°C) and two drops of warm 2.9% sodium citrate was added, the slide was then
covered with a warm cover slip and examined under the microscope using
400Xmagnification. Ten fields of the microscope were randomly selected and the
sperm motility of 10 sperms was assessed on each field. Therefore, the motility of 100
sperms was assessed randomly. Sperms were labelled as motile, sluggish, or immotile.
The percentage of motile sperms was defined as the number of motile sperms divided
by the total number of counted sperms (i.e. 100) [15].
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2.7.2 Sperm viability (Live/dead ratio): This was done by adding two drops of
warm Eosin/Nigrosin stain to the semen on a pre-warmed slide, a uniform smear was
then made and dried with air; the stained slide was immediately examined under the
microscope using 400X magnification. The live sperm cells were unstained while the
dead sperm cells absorbed the stain. The stained and unstained sperm were counted
and the percentage was calculated [16].

Live sperm % = live sperm X100
Total sperm count
Dead sperm % = Dead sperm X100

Total sperm count

2.7.3 Sperm maturation by aniline-blue:-

Nuclear maturation was evaluated by aniline-blue stain, according to Morel et
al[17]. Sperm nuclei that stained with blue color were considered to be immature. But
nuclear mature sperm was not stained with aniline-blue. The percentage of immature
sperm was calculated from the observation of one hundred sperm preparation from
each group.

2.7.4 Sperm Morphology:-

A drop of Negrosin-Eosin stain was added to the sperm suspension and kept for 5
min. at 37°C. After that a drop of sperm suspension was placed on a clean slide and
spread gently to make a thin film. The film was air dried and then observed under a
microscope for changes in sperm morphology, according to the method of Feustan et
al [16]. The criteria chosen for head abnormality was; amorphous, pin and shortbhead.
For tail, the abnormalities recorded were; coiled flagellum, bent flagellum, bent
flagellum tip. The result are the percentage overall abnormal form.

2.7.5 Sperm count: This was done by removing the caudal epididymis from the right
testes and blotted with filter paper. The caudal epididymis was immersed in 5ml
formol-saline in a graduated test-tube and the volume of fluid displaced was taken as
the volume of the epididymis. The caudal epididymis and the Sml formol-salline were
then poured into a mortar and homogenized into a suspension from which the sperm
count was carried out using the improved Neubauer haemocytometer under the
microscope [16].

2.8 Testicular Histology

After removing the testes, they were immediately fixed in Bouin’s fluid for 12 hours
and the Bouin’s fixative was washed from the samples with 70% alcohol. The tissues
were then cut in slabs of about 0.5cm transversely and the tissues were dehydrated by
passing through different grades of alcohol: 70% alcohol for 2 hours, 95% alcohol for
2 hours, 100% alcohol for 2 hours, 100% alcohol for 2 hours and finally 100% alcohol
for 2 hours. The tissues were then cleared to remove the alcohol; the clearing was
done for 6 hours using xylene. The tissues were then in filterated in molten Paraffin
wax for 2 hours in an oven at 57°C, thereafter the tissues were embedded. Serial
sections were cut using rotary microtone at 5 microns (Sum). The satisfactory ribbons
were picked up from a water bath (50°C -55C) with microscope slides that had been
coated on one side with egg albumin as an adhesive and the slides were dried in an
oven. Each section was deparaffinized in xylene for 1minute before immersed in
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absolute alcohol for 1 minute and later in descending grades of alcohol for about
30seconds each to hydrate it. The slides were then rinsed in water and immersed in
alcoholic solution of hematoxylin for about 18 minutes. The slides were rinsed in
water, then differentiated in 1% acid alcohol and then put inside a running tap water
to blue and then counterstained in alcoholic eosin for 30 seconds and rinsed in water
for a few seconds, before being immersed in 70%, 90% and twice in absolute alcohol
for 30 seconds each to dehydrate the preparations. The preparations were cleared of
alcohol by dipping them in xylene for 1 minute. Each slide was then cleaned, blotted
and mounted with DPX and cover slip, and examined under the microscope.
Photomicrographs were taken at40X, 100X and 400Xmagnifications [18].

2.9 Statistical Analysis:

The mean and standard deviation of mean (S.D.M.) were calculated for all values.
Comparisons between the control and the treated groups were done using the
student’s #-test. Differences were considered statistically significant at p<0.05[19].

RESULTS

3.1 Effect of Isoflavonoid extract of Punica granatum rind on fertility efficiency
in male rabbits mating with female untreated

The results in Table (1) observed that the effect of isoflavonoid extract of Punica
granatum on fertility efficiency in male rabbits mating with female untreated with
extract. The results were showed increase pregnancy rate in female mating with male
rabbits treated with isoflavonoid extract of Punica granatum compared with control
and significant (p<0.05) increase in No. of litter size.

Table (1):-Effect of Isoflavonoid extract of Punica granatum rind on fertility
efficiency in male rabbits mating with female untrated. Mean = SD N=6

Parameters No. of Pregnancy No. Embryo
female rate% Litter size | mortality
Groups pregnancy
Control 5 83.33% 3.5£1.76 -
(Normal Saline)
0.9% NaCl

Isoflavonoid Extract of 6 100% 7.66+£0.81* -
Punica granatum rinds

0.5 g/kg

N=Number of animal, *=P<0(.05

3.2Effect of Isoflavonoid extract of Punica granatum rind on physical properties
of semen analysis in male rabbits

The results in Table (2) observed that the effect of Isoflavonoid extract of Punica
granatum on physical properties of semen analysis in male rabbits. The results were
showed significant (p<0.05) increase in semen volume,sperm motility, sperm
concentration, total sperm cell/ ejaculate, live-dead sperm and sperm abormalities.
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Table (2):-Effect of Isoflavonoid extract of Punica granatum rind on physical
properties of semen analysis in male Mean = SD N=6

Parameters Control Isoflavonoid Extract of
(Normal Saline) Punica granatum rinds
Groups 0.9% NaCl 0.5 g/kg
Semen volume(ml) 0.70 £ 0.05 0.85+0.03*
Semen colour Creamy Creamy
Mass activities + -+
Sperm motility% 80.38 +4.72 90.50 £2.59*
Sperm concentration 5.32+0.12 7.414+0.37*
(x10%ml)
Total sperm cell / 3.74+0.36 498 £0.16*
ejaculate(x 10%/ml)
Live-dead sperm ratio 75:25 +1.58 92:8 +£0.24*
Sperm abnormalities 17.56 £2.5 3.67+1.57*

N=Number of animal, *=P<0.05

3.3 Effect of Isoflavonoid extract of Punica granatum rind on biochemical
analysis in serum male rabbits.

The results in Table (3) observed that the effect of Isoflavonoid extract of Punica
granatum on biochemical analysis in male rabbits. The results were showed non-
significant (P>0.05) decrease of AST, ALT, ALP levels and ACP in serum and
significant (P<0.05) decrease glucose concentration while the results of total protein
revealed non-significant (P>0.05) increase in serum male rabbits and
significant(P<0.05) increase zinc concentration in serum male rabbits.

Table (3):-Effect of Isoflavonoid extract of Punica granatum rind on biochemical
analysis in serum male rabbits Mean = SD N=6

Parameters Total Glucose | AST | ALT | ALP | ACP ] Zinc
protein mg/dl U/L | UL | U/L | UL | mg/dl

Groups mg/dl
Control 68.34 100.23 | 80.25 | 56.3 | 26.7 ] 29.3 | 0.96
(Normal Saline) + + + + + + +
0.9% NaCl 4.69 5.21 386 1 629 ] 2.5 | 7.11 | 0.035
Isoflavonoid Extract 72.5 80.26 78.05 | 492 | 241 1274 | 1.23
of Punica granatum + + + + + + +
rinds 0.5 g/kg 2.38 2.10%* 219 1315} 1.2 | 3.18 | 0.027*

N=Number of animal, *=P<0.05
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3.4 Effect of Isoflavonoid extract of Punica granatum rind on testosterone level in
serum and semen male rabbits

The results in Table (4) observed that the effect of Isoflavonoid extract of Punica
granatum on testosterone in serum and semen in male rabbits. The results were
showed significant (P<0.05) increase of testosterone concentration in serum and
semen rabbits.

Table (4):-Effect of Isoflavonoid extract of Punica granatum rind on testosterone
level in serum and semen male rabbits Mean £ SD N=6

Parameters Testosterone in Testesterone in semen

Groups serum ng/ml ng/ml

Control 0.67+0.024 0.88+0.013

(Normal Saline)
0.9% NaCl

Isoflavonoid Extract of 1.2+0.017* 1.67+0.028*
Punica granatum rinds

0.5 g/kg

N=Number of animal, *=P<0.05

3.5 Effect of Isoflavonoid extract of Punica granatum rind on biochemical
analysis in plasma semen male rabbits

The results in Table (5) revealed that the effect of isoflavonoid extract of Punica
granatum on total protein, AST,ALT,ALP, ACP and zinc concentrations. The results
revealed significant (P<0.05) increase in total protein and zinc concentrations of
semen rabbits while the results revealed significant (P<0.05) decrease in AST, ALT,
ACP and ALP concentrations of semen rabbits.

Table (5):-Effect of Isoflavonoid extract of Punica granatum rindon biochemical
analysis in plasma semen male rabbits Mean £ SD N=6

Parameters Total AST | ALT | ALP ACP | Zinc
protein U/L | UL U/L U/L | mg/dl
Groups mg/dl
Control 71.14 84.25 | 59.7 58.7 493 1.37
(Normal Saline) + + + + + +
0.9% NaCl 6.01 4.32 4.15 2.5 7.11 0.019
Isoflavonoid Extract of 80.13 69.05 | 38.2 42.1 31.2 2.03
Punica granatum rinds + + + + + +
0.5 g/kg 2.10%* 2.19* | 3.15% | 6.3* 1.52* 1 0.011*

N=Number of animal, *=P<0.05

Sperm examination

Sperms of rabbits (control). Showing almost of sperms normal, live and decrease
number of mature sperm and present large number of sperms dead and large number
of different types of abnormalities sperm coiled tail, double-Tail, Only Head when
stained with eosin and negrosin while sperms of rabbits treated with isoflavonoid

23



Bas.J.Vet.Res.Vol.14,No.2,2015 ISI Impact Factor:3.461

extract of Punica granatum. Showing all sperm normal, increase number of live
sperm and mature sperm and decreased in number of dead sperm when stained with
aniline-blue stain and showing low number of different types of abnormalities sperms
1-Coiled tail 2-Only Head in sperms of rabbis treated with isoflavonoid extract of
Punica granatum.

Histological changes:-

Section of testis of rabbits (control) showing mild vacuolation and widening of inter
seminiferous tubules, arrested of spermatogenesis, decrease of interstitial leydig cells
while Section of testis of rabbits treated with isoflavonoid extract of Punica granatum
showing normal seminiferous tubules and spermatogenesis.

Fig (1):-Sperms of rabbits (control). Showing almost of
sperms normal (N), live (L) and mature (M) and present

Fig (2):-Sperms of rabbits treated with isoflavonoid extract
of Punica granatum. Showing all sperm normal (N), live
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Fig (3):-Sperms of rabbis (Control). Showing large number of different
types of abnormalities sperm1-Coiled tail 2-Double —Tail 3-Only Head.

Fig (4):-Sperms of rabbis treated with isoflavonoid extract of
Punica granatum . Showing low number of different types of

25



Bas.J.Vet.Res.Vol.14,No.2,2015 ISI Impact Factor:3.461

Fig(5):- Section of testis of rabbits (control). Showing (A) mild
vacuolation and widening of inter seminiferous tubules, arrested of
spermatogenesis(Sp), decrease of interstitial leydig cells (Lc) .

AT OM) ndnlea 1TOANVN

Fig (6):- Section of testis of rabbits treated with isoflavonoid

extract of Punica granatum. Showing (A) normal seminiferous
4nhalac and cnmavnmaatacannacic (LT O T céaitzan TNNVY
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DISCUSSION

Isoflavonoid extract of Punica granatum caused increase fertility efficiency and
improvement of physical and chemical properties of semen rabbits. Isoflavonoid
extract of Punica granatum caused significant (P<0.05) increase fertility efficiency in
female mating with male rabbits treated with isoflavonoid extract, sperm count, sperm
viability, testosterone and zinc concentrations in serum and semen plasma of
rabbits.This increase in testosterone and zinc concentrations could indicate that
isoflavonoid extract of Punica granatum rinds active the mechanism intervening in
the process of hormone synthesis in the Leydig cells. The andrological results show
that treatment of rabbits for 30 days with isoflavonoid extract of Punica granatum
caused significant increase in sperm motility. This suggests that isoflavonoid extract
of Punica granatum rinds was able to prevent the blood-testis barrier with a resultant
improvement in the microenvironment of the seminiferous tubules, since it has been
reported that the increase in sperm motility caused by chemical agents was due to
their ability to prevent the blood-testis barrier [20] and thus, creating a suitable
microenvironment in the inner part of the wall of the seminiferous tubules from that in
the outer part [21].

Isoflavonoid extract of Punica granatum caused significant increase in sperm viability
as well as significant increase in the percentage of morphologicaly normal sperm cells
in the treated rabbits. This could be due to the ability of Isoflavonoid extract of
Punica granatum 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 activation of spermatogenesis [22, 23].

isoflavonoid extract of Punica granatum rinds caused significant increase in sperm
count of the treated rabbits which could be as a result of increase in plasma levels of
testosterone since this hormone has been reported to be important in the initiation and
maintenance of spermatogenesis [24]. These parameters in male rabbits are regulated
by LH and FSH. The spermatogenesis stimulates by FSH which binds with receptors
in sertoli cells while the LH stimulates the production of testosterone in leyding cells,
which may act on sertoli and pertitubular cells of testosterone [25].

In rabbits treated with isoflavonoid extract of Punica granatum lead to decrease in
AST, ALT, ALP and ACP concentration in plasma semen because the isoflavonid
extract antioxidant activity and prevent damage of germinal and somatic cells of testis
and release these enzymes.

Rabbits treated with isoflavonoid extract of Pumica granatum presented with
improvement of seminiferous tubules and spermatogenesis. Testosterone stimulates
growth and secretary activity to the reproductive organs[26],s0 these hormone in this
study could increase the number and function of germinal and somatic cells of testis.
This suggests that isoflavonid extract of Punica granatum rinds had ameliorating
effect on the exocrine function of the testes.
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