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Abstract

The current study was presented to conclude the influence of different ratio of pomegranate peel
powder (PP) in feed of Karadi male lambs, they divided to 4 groups (0% as a control, 1% treatment 1, 2%
treatment 2 and 4% as treatment 3), on scrotal circumference (SC), scrotum height (SH), body weight
(BW) and blood serum testosterone concentration (T). In this study, sixteen (16) of Karadi male lambs
used with 24.30 + 0.40 kg weight and with 4-5 months old, all lambs have been randomly divided equally
into four (4) groups and individually penned in a box for during 63 days. Results in our study showed that
SC was significantly different and recorded higher 17.875+0.54 cm in group that fed on 1% PP, also SH
recorded higher and significant different in group fed on 1% PP compared with other groups 10.000£0.32
cm. Average blood serum testosterone reduces in all groups compared to control group that fed on 0% of
PP (11.418+0.15 n.mol/L). Final body weight in our study had significantly different (P < 0.05) between
groups, 1% PP recorded higher weight (34.9 + 0.58) kg. Each average daily gain, total body gain and
initial body weight had not significant different in all groups. Correlation coefficient between SC, SH,
blood serum testosterone concentration and final BW computed and ranged between (-0.397 to + 0.914).
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Introduction

Punica granatum L. (Pomegranate)
defined as a family of Punicaceae has been
cultivated in tropical and subtropical regions,
three portions of Pomegranate had separated into:
3% seeds, 30% juice and 67% total weight are the
remaining of the peels and flash. Negi and
Jayaprakasha (1) recorded that PP has been as
antioxidant and antibacterial properties, and
Viuda-Martos et al (2) including many types of
minerals like as sodium, potassium, calcium,
PP are

widely used in sexual organs to treat infections in

phosphorus, nitrogen and magnesium.

human, also to treat mastitis, diarrhea, allergic

dermatitis, dysentery, acne, scalds, pile,
tympanitis, and folliculitis (3), also Abdel Al-
Agha et al (4) showed that Pomegranate is rich in
antioxidant of polyphenolic class which contains
anthocynins, tannins and flavonoids, and it is
usually demonstrated that Pomegranate exhibits
antioxidant, antivirus, anticancer, antidiabetic,
antidiarrheal and antiproliferative activities.
Nigriz et al (5) demonstrated that in the middle
east, many culture used the PP for the folk
medicine. Punica granatum indicates fertility and
health, and has been assumed to improve sexual
effort. Scrotal circumference and testicular
measurements like testicular length, width and
height have been reported by Oztiirk et al (6) as
indirect criteria to get better fertility. Turk et al
(7) reported that juice of pomegranate intake,
increases level of testosterone and sperm quality
in animals. Zeweil et al (8) recorded in male

rabbits that, PP increased volume of semen,
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plasma fructose of semen, improved motility of
sperm, total sperm production and decrease
percentage of dead sperm significantly with feed
that containing 1.5%, 3% and 4.5% of PP
compared to control group. Al-Dujaili (9) showed
that juice of pomegranate reducing blood
pressure by reducing factors of stress and
cardiovascular risk. There is another study by
Shabtay et al (10) showed that dietary were
contained PP as a supplementation stimulating
the increase in feed intake, with favorable
tendency that lead to rise in body weight gain in
male calves.

Thus, the purpose of this study was to
calculate the useful influence of PP on testicular
dimensions, body weight and testosterone blood
serum concentration and its relationship in Karadi
male lambs.

Materials and Methods

This study was carried out at the farm of animal,
animal science Dept., College of Agricultural
engineering Science University of Sulaimani,
Bakrajo/ Sulaimani, Kurdistan, Iraqg.
Pomegranate fruits were cleaned, washed and cut
manually to separate the peel and seeds.
Separated peels were cut into small parts using a
sharp knife and dried in a drier at 60°C for 8 h till
its moisture reached into 12-14%. All dried pieces
of peels were cooled and powdered by disc mill
and packed in polyethylene bags and kept until
use at 25+5°C (11).
weight of 16 Karadi male lambs were used was
24.30+0.40 kg and 4- 5 months old. After treated

all lambs against endo and ecto parasites were

In this study, the initial
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individually penned and randomly were divided
equally in to 4 treatments for 63 days after 14
days for an adaptation periods, four rations were
used in this study, were contained (0, 1, 2, or 4%)
of PP. All lambs were feeding on 3% of their
body weight of fed concentration that contain
15.5% crude protein and 12.66 MJ/Kg dry
matters. In the next morning, before offering the
feed the refusal diet was collected and weighed
twice. Barley straw was set freely and water
stayed available constantly. Weekly intervals, all
lambs were weighed. Table 1 showed chemical
compositions of powder of PP namely: Crude
protein, ash, crude fibers, ether extract, nitrogen

free extract, organic matter and Metabolic energy.

Table (1) Chemical compositions of barley straw
and pomegranate peels powder PP

ltern Pomegranate
Barley | peels powder
o) straw
" (PP)
Crude protein 4.1 51
Ash 8.4 3.8
Crude fiber 41.0 11.22
Ether extract 1.2 4.9
Nitrogen free 45.3 80.5
extract
Organic matter 91.6 96.2
Metabolic energy wox
(MJ/Kg DM)* 6.6 27.92

“ Metabolic energy, calculated by (12).
“* Metabolic energy, calculated by (13).

Blood sample collection & determination of

testosterone concentration:
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In the last week of the experiment (60 days of the
experiment), after 6 hours post feeding, blood
samples (10 ml) were withdrawn from jugular
vein, by using anti-coagulant plastic tube the
blood were deposited in and allowed to clot at
room temperature then centrifuged at 6000 rpm
for 10 min for serum separation. Serum were
separated at once for concentration of
testosterone was measured by radioimmunoassay
(Model accent 200, Poland).

Measurement of testicular dimensions:

The testicular dimensions (scrotal circumference
and scrotum height) were obtained by a procedure
described by (14), after pushing the testes firmly
into the scrotum, a flexible cloth tape used to
measure the scrotal circumference and height in
centimeters (cm) as the largest diameter of the
scrotum and testes.

Statistical analysis:
In the present study all data were evaluated

according to XLSTAT (15), to detect the
differences among means also used Duncan's
(16).

Formulation of data analysis: Yij = p + ti+ eij
Where:

Yij = the dependent variable,

p = overall mean,

ti = effect of the treatment (i = control, 1%PP, 2%
PP or 4% PP),

eij = random residual error.

Results and Discussion

Testicular dimensions, testosterone and

body weight gain of Karadi male lambs were
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shown in table 2. Testicular dimension (Scrotum
circumference, Scrotum height) significantly
differed (P < 0.05), were recorded higher
(17.875%0.54, 10.000+0.32) in lambs that fed 1%
PP,
concentration of Karadi male lambs of this study
group
(11.418+0.15) compared into another groups that
fed on 1%, 2% and 4% PP. Thus, there was not
significant different (P < 0.05) in initial body

respectively. Blood serum testosterone

recorded higher wvalue in control

weight, average daily gain and total body gain in
control group and other groups were fed on
different levels of PP, while there is significant
different between groups in final body weight,
group that fed on 4% PP recorded lower value
compared into other groups.

The relationship between scrotum circumference,
scrotum height, blood serum testosterone and
final body weight were shown in table 3,
Correlations coefficient among different traits
were computed and ranged between (-0.397 to +
0.914). Scrotum circumference was positively
and significantly correlated with scrotum height
(r= 0.914) and final body weight (r= 0.746),
respectively and similar observations were found
between scrotum height with final body weight
(r=0.700). Testosterone had negative correlation
(r= -0.562), while

testosterone also was negative and not significant

with scrotum height
correlation with scrotum circumference and final
body weight (r=-0.475, -0.397).

Discussion

In our present study, there is increase in final
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body weight by adding of PP in the diets by 1%
to 2% PP supplementation in Karadi male lambs.
Like other results were found by (7,17,18,19),
reported that PP is an important basic of the
antioxidant and scavenging of free radical
activity of pomegranate phenolic compounds,
gallic and ellagic acids, vitamin C, respectively.
Amani et al (20), confirmed that PP is a good
source of tannin, flavonoids and phenolic
compounds, tannin is the main component of the
peels by 25-28%. Also Aerts et al (21) reported
that diet of sheep that contain 2% to 4% of tannins
concentration increased feed intake, milk yield
and ovulation that lead to

rate, improve

production efficiency in ruminants. Many
evidences showed that, flavonoids interact with
several biological systems Lairon and Amiot
(22). However, in table 1 showed that the
numerically increased the final body weight in
lambs fed on 1% PP toward 2% PP, it appears that
lambs had a better response to adding of 1%PP.

In our study, SC and SH had significant different
in lambs that fed 1% PP (Table 2). During this
study 1% PP increase final body weight
<0.05), all

measurement also increased. In young rams,

significantly (P testicular
Omer (23) reported that testicular development
more closely related with body weight than with
its age. Also Mekasha et al (24) showed that
testicular dimensions with scrotal circumference
are excellent indicators of sperm role, also it has
related to semen volume and body weight with
other variables.

The effect of PP on blood serum testosterone
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concentration significantly different (P < 0.05) in
lambs fed 4% PP, (Table 2). This results agree
with Mohamed et al (25), an increase in cortisol
as a stress hormone, leading to a subsequent
decrease in gonadotropin releasing hormone
(GnRH), it has an important role of key hormones
(LH and FSH) that able to affect the quality and
quantity of sperm. Testosterone (T) is the male
gonadal hormone that produced by the Leydig in
the testes that should boost androgen-dependent
parameters such as spermatogenesis mating
performance, it also has an important role to
increase muscle mass and strength and
maintaining body shape. Chauhan and Dixit (26)
reported that FSH influence on Sertoli cells that
motivates spermatogenesis and LH effect on
Leydig cells that encourages synthesis and
release of testosterone. Sharma et al (27) showed
that testosterone may be help male sexual
activities. Increase in testosterone level in this
study due to PP can be ability by pomegranate to
reduce cortisol level as demonstrated by Hong et
al (28).

In this study, our calculating showed that
correlation coefficient between SC, SH, T. and
BW were ranged between (-0.397 to + 0.914),
Table 3. This result was similar with Allaoui et al
(29). Boussena et al (30) recorded a significant
correlations  coefficient between testicular
dimensions and body weight. There are many
factors that effect on developing of testicular
parameters (length, scrotal circumference and
volume) in Awassi lambs from weaning age (2-3)

months up to (17) months, recorded that the
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biggest increase in testicular parameters is
recorded between 7 and 10 months of age Salhab
et al (31). Agga et al (32) reported that testicular
dimension and body weight have an important
indicator for evaluating breeding healthy. Testis
size in male reproductive success has an
important reason, Gomendio et al (33) showed
that larger testes produce highest quality and
highest rates of sperm production. Other results
recorded that the various testicular dimensions
were more related with body weight than age
(31). Mekasha et al (24) demonstrated that
testicular dimensions with scrotal circumference
have best indicators of sperm activity, while body
weights with other variables have been found to
be related to semen volume. There was positively
and significantly correlated between SC and BW,
this is agreement with (34) reported that SC and
BW have positive relationship and this traits
make improvement in both traits. Testosterone
was negative and not significant correlation with
scrotum circumference and final body weight
table 3. Similar results described by Fourie et al
(35) that showed a weak correlation coefficient
between scrotal circumference and testosterone
levels in rams. Preston et al. (36) showed that the
variation between the sizes of testes is a great
predictor of level of testosterone concentration
during the breeding season. It is possible that
large testes have more Leydig cells or higher
concentration of testosterone level that stimulate
the development and growth of spermatogenic

tissues, which affect mass of the testes.
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Table (2) effect of different level of PP on
testicular dimension, blood serum testosterone

and body weight in Karadi male lambs

Control Treatment Treatment Treatment

Parameters
group 1 2 3

Scrotum 11.500+0.32 17.875+0.54 | 11.750+0.43 10.250+0.60
circumferenc b a b b
e (cm)
Scrotum 6.750+0.43b | 10.000+0.32 | 7.750+0.29b | 6.750+0.32b
height (cm) a
Testosterone 11.418+0.15 0.897+3.52b 1.193+0.07b 6.400+2.86a
(n.mol/L) a b
Initial body | 23.6+0.66a | 23.4+1.29 | 235+1.6la | 23.3+1.55a
weight (kg)
Final  body 333+ 349+058a | 34.2+0.62a | 31.7+0.48b
weight (kg) 0.38ab
Average 153.97 182.54 + 169.84 + 133.33 %
daily  gain 11.80a 24.80a 24.90a 28.60a
(g/day)
Total body 9.7 £0.75a 115+ 156a | 10.7+1.57a 8.4 +1.80a
gain (kg)

a,b Means with a different letter superscripts
within a row are significant (P < 0.05)

Table (3) Correlation coefficients between
scrotum  circumference, scrotum  height,
testosterone and final body weight in Karadi male
lambs

Scrotum Scrotum | Testosterone | Final
Parameters | circumference height (n.mol/L) quy
(cm) weight
(cm) (kg)
Scrotum 1
circumference
(cm)
Scrotum 0.914* 1
height (cm)
Testosterone -0.475 " -0.562* 1
(n.mol/L)
Final  body 0.746* 0.700* -0.397 s 1
weight (kg)

*. P <0.05, n.s: not significant
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Conclusion
The result of this study revealed that 1 % PP
effect on testicular dimensions and final body
weight significantly, while 4% PP increase blood
serum testosterone compare to other groups that
fed on 1% and 2% PP, respectively. This study
shows that there is a positive and significant
correlation coefficient between SC with SH and
final body weight, similar result recorded
between SH with final body weight. Testosterone
had not significant correlation with each SC and
final body weight, also had negative correlation
with SH.
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