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. ABSTRACT
College of Agriculture, i
University of Tikrit, Tikrit, The aim of the present study was to evaluate the effect of
Iraq adding different levels of melatonin in some of semen Characteristics and
antioxidant status in male broiler breeder Ross308, from16/11/2017 to
KEY WORDS: 30/1/2018.Atotal of 25 bird of Ross 308 broiler breeder males ,30 weeks

old were used in this study. The birds were randomly distributed into five
group with five replicates each. Each treatment group constituted of 5 birds
(1bird each replicate). the broiler breeder males administrated orally with
capsules contain melatonin. Treatment groups were as following: T1: Birds
fed the basal diet without any addition (control),T2: Birds fed diet
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supplemented with 15mg/kg of diet,T3: Birds fed diet supplemented with
30 mg/kg of diet,T4: Birds fed diet supplemented with 40 mg/kg of diet and
T5: Birds fed diet supplemented with 60 mg/kg of diet. The result of the
study revealed a significant decrease in the ejaculated volume, sperm's mass
and individual motility and sperm concentration, With a significant increase
in dead and abnormal sperm ratio. However, administration with melatonin
at (60) mg/kg diet resulted in significant increase (p<0.05) in glucose and
total protein concentration of seminal plasma. Also adding melatonin with
(15) mg/kg diet had significant improved in the antioxidant status.
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INTRODUCTION

Low-Fertility is a serious problem that facing farm breeders in general and poultry breeders in
particular, about 30% of these problems are associated with low male fertility (Barkhordari et al,
2013). Which is result from problems in sperm synthesis, a decrease in the sperm quality production
or a nutritional deficiency in the bird's diet as a deficiency of vitamins, especially vitamin E (Barreto
et al., 1997). Several studies have confirmed the important role of antioxidants in protecting sperm
from injury caused by oxidative stress, the imbalance between active oxygen species and free radicals
and natural antioxidants in the sperm has a negative impact on sperm fertility rate(Lundsberg et
el,2014). Rooster's semen had a low levels of antioxidants compared to other birds and mammalian
within high percentage of polyunsaturated fatty acids (PUFA) in the sperm membrane witch make it
an easy target to oxidants. Melatonin is a potent antioxidant that exists in most organisms and
contribute in many sperm functions such as increased sperm motility, maturation and adaptability
(Medrano et al., 2017). Many studies have shown that melatonin is significantly better than the classic
antioxidants in resisting free-radical-based molecular destruction. In these in vivo studies, melatonin
was more effective than vitamin E and C(Ahmed et al., 2011; Montilla et al.,2001). Melatonin is
synthesized and secreted from the pineal gland as well as many other organs such as kidneys and
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retinal in response to darkness, hence the name hormone of darkness (Jahanban-Esfahlan ez a/,2018).
Melatonin plays a series of biological functions such as regulation of circadian cycles, signaling for
seasonal reproduction, antioxidant, and immunomodulation (Reiter et al., 2016). As well as anti-
inflammatory, anti-cancer and circadian rhythm also its effects to organization endocrine rhythm
(Lacoste et al, 2015). Peschke et al., (2006) noticed that melatonin plays an active role in increasing
the immune system's capacity. Rocha et al, (2015) had shown that melatonin plays an important role
to regulating blood sugar level and its metabolism. In addition, Melatonin protect the testicular
function and the sperm from the harmful effects that occur in the body (Chabra et al., 2014). The
study aimed to:

Determination the effect of adding different levels of melatonin in some of semen characteristics and
antioxidant status in male broiler breeder Ross308.

MATERIALS AND METHODS
Birds and diet

Twenty-five broiler breeder males, thirty weeks of old individually caged. Fed with broiler
breeder diets containing (2700) kcal/kg and (11.50 %) crude protein. This birds exposed to 16 L : 8
D. They were randomly divided to five group each one included 5 replicate (one per each), the males
administrated orally with capsules contain melatonin as the following: (supplemented with
15,30,45,60 melatonin mg/kg diet for 2", 37, 4% and 5™ treatment respectively). While the first group
consider as control. After a 2-week adaptation period to the basal diet and training to abdominal
massage for semen collection (Burrows and Quinn, 1937).

Semen Processing and Evaluation

The birds were subjected to experimental treatments and seminal characteristics were
determined weekly for 4 and 8 weeks. Ejaculates obtained from the birds individually in each
replicate evaluated. Seminal volume was measured in graded collecting tubes. Sperm's mass and
individual motility was assessed by using an Olympus compound light microscope (Shinjuku, Tokyo)
by method of (parker et al ,1942) , Sperm live/dead ratio and abnormality were evaluated, using a
portion of ejaculate stained with warmed eosin-nigrosin solution. The stained diluted seminal smear
was prepared, and at less 250 spermatozoa in each slide were evaluated and unstained spermatozoa
were considered as live (Lack and Stewart,1978). By the method of Allen and Champion (1955)
sperms concentration were estimated.

Seminal plasma Processing and Evaluation

After 4 and 8 weeks on treatment, semen was collection as pooled sample with three times for
all replicates. And put in cold centrifuge 5000 r/m (30 mints) to obtaining the seminal plasma which
used to determined glucose, total protein concentration this estimated by using kit (Bio- Labo French
company). Glutathione (GSH) was measuring by method of (Al- Zamely et al,2001),
malondialdehyde (MDA) was estimated as method of (Guidet and Shah,1989).

Statistical analysis.

The data obtained were subjected to analysis of variance (ANOVA) at P < 0.05. Significant
means were separated using (Duncan multiple range test,1955) using SAS (2012) software package.
vectorial design According to the following mathematical model:

Yijk= p +Ti+Sj+TSij+eijk
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where Yijk is the individual observation, p is the overall mean,Ti is the treatment effects (i=1, 2...,
5), Sj is the period effects (j=1,2),TSij Interaction effect between treatment and period, and eijk is
the error term.

RESULTS AND DISCUSSION
Results

The results in table (1) and (2) showed a significantly decrease in ejaculate volume for the
groups that treated with melatonin (T2,T3 and T5), a significant increase of dead and abnormal sperm
ratio compared with control, while adding melatonin at 45 mg/kg(T4) diet for four weeks has resulted
in a significant decrease in the dead and abnormal sperm ratio, compared to all other study
treatments,. Also showed lower percentages of mass and individual progressive motility, the impact
of the Treatment duration in the semen Characteristics find a significant decrease in the second period
compared to the first period. It is noted from the same table that there is no significant differences
between melatonin addition treatments T2,T3 and T4 compared to the control treatment. While T5
significantly reduce sperm concentration compared with melatonin treatment and control.

The results in the table (3) showed that TS5 result in a significant increase in glucose
concentration compared to T1 and other treatment. The effect of period showed a significant decrease
in glucose concentration in the first period compared with the second. The addition of melatonin at
the concentration of (60) mg/kg feed led to a significant increase in the concentration of total protein
compared to control. second treatment records the lowest values compared to the third, fourth and
fifth treatments. As showed in the same table MDA level were significantly higher in the fifth group
compared to control group, on the other hand, GSH level were significantly increase in the second
group compared to melatonin treatments and control.

Discussion

Semen characteristics

Ejaculated volume was significantly decrease during melatonin administration especially in the
second period of the study compared to the first. That’s due to the negative impact of melatonin on
testosterone secretion from leydig cell in the testes .Taha,(2008) noticed a positive correlation
between ejaculated volume and testosterone levels in male broiler breeders. McGuire et al, (2011)
observed that melatonin enters into the gene expression of GnlH in male gonadal, as well as observed
in a in Vetro studied that both of Melatonin and GnIH are significantly decrease the secretion of
testosterone from the quail testes. the effect of testosterone reduction may extend in its negative effect
on sperm motility and viability ,since the decrease of this hormone may give signals to the male
reproductive system to stop or reduce its activity, and led to increase in dead/abnormal sperm ratio.
Al-Darraji (1998) observed a highly negative correlation between dead and abnormal sperm and it
mass and individual motility. Ortiz et al., (2011) showed that adding melatonin with high
concentration led to significant increase in dead and abnormal sperm ratio because of loses the
flexibility and liquidity necessary for the movement. It may be due to reduce in sperm concentration
as the mass and individual movement of the sperm increases with concentration (Taha, 2008).

Characteristics of seminal plasma

The reduction of glucose concentration in the seminal plasma when treated with melatonin
may be due to the fact that glucose is the primary source of energy production in sperm birds, meaning
that increased concentration and vitality of the sperm is matched by a decrease in the concentration
of plasma glucose (Taha, 2008). When increase in total protein concentration may be attributed to the
high percentage of dead and abnormal sperm table(1). The level of MDA and GSH is one of the most
important indicator for the antioxidant status. Increasing in the MDA level reflects the amount of

12



Tabour and Taha/ Tikrit Journal for Agricultural Sciences (2019) 19 (3):10-17

oxidative damage suffered by sperm, which is characterized by its high content of long-chain
unsaturated fatty acids (Surai et al, 1998).

Table (1) Effect of melatonin in some of semen characteristics in broiler breeder males Ross308
during different periods.

Ejaculate volume (ml)
Treatments First period Second period Ejaculate volume(ml)
T1 0.35 £ 0.04 0.31 £ 0.02 0.33 £0.02
a a A
™ 0.33 £ 0.01 0.27 £ 0.02 0.30+0.01
a ab AB
T3 0.33 £ 0.02 0.22 + 0.02 0.28 £0.02
a bc BC
T4 0.31 £ 0.02 0.18 £ 0.02 0.25+0.02
a cd C
T5 0.22 £ 0.02 0.12 £ 0.01 0.16 £0.02
bec d D
. 0.32+£0.01 0.22+£0.01
Effect of period A B
Mass motility %
Treatments First period Second period Mass motility %
85.10 £ 0.94 86.76 £ 2.31 85.93+1.20
Tl
c bc AB
87.68 £ 0.95 88.04 + 0.65 87.86 +0.54
T2
bc abc A
+
T3 9032+ 1.12ab 79.46 £ 1.23 84.98 +£1.97
d AB
91.98 +1.13 68.40 + 1.41 80.19 +4.02
T4
a e C
79.18 + 1.36 59.62 + 1.53 69.40 +3.40
T5
d f D
Effectotperiod 86.58 +1.02 76.45+2.31
A B
Individual motility %
Treatments First period Second period Individual motility %
Ti 83.30 + 1.49 84.32 £ 1.86 83.81+1.14
cd bed A
88.12 £ 0.84 80.65 + 1.44 84.34 +1.48
T2
ab ed A
T3 87.26 £ 1.07 73.63 + 1.23 80.56 +2.36
abc f B
89.30 £ 0.68 66.74 £ 1. 63 78.02 £ 3.85
T4
a g B
78.92 + 1.39 5342 +2 66.17 = 4.44
T5
e h C
ErT 85.38;0.90 71.78; 2.33

T1:control treatment .T2: supplemented with melatonin 15 mg/kg diet.T3: supplemented with melatonin 30 mg/kg
diet .T4: supplemented with melatonin 45mg/kg diet.T5: supplemented with melatonin 60mg/kg diet.
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Table (2) Effect of melatonin in some of semen characteristics in broiler breeder males Ross308

during different periods.

T1:control treatment .T2: supplemented with melatonin 15 mg/kg diet.T3: supplemented with melatonin 30 mg/kg

Dead sperm %
Treatments First period Second period Dead sperm %
13.72+1.50 12.68 + 0.84 13.20+ 1.40
Tl
ef fg C
T2 8.88 +1.86 17.24 £1.62 13.06 £+ 1.63
gh ed C
1076 1.08 24,14+ 123 17.45+2.36
T3 fgh
c B
T4 7.72 £0.68 30.28 £ 1.62 19 +3.85
h b B
20.08 £ 1.39 4558 +2 32.83+4.40
T5
cd a A
Ie e i et 12.23 +£1.01 2598 +2.44
B A
Abnormal sperm %
Treatments First period Second period Abnormal sperm %
T1 15.52 +1.50 11.12+1.86 15+1.14
f f D
T2 14.48 +0.84 18.38 £ 1.44 1475+ 1.14
ef ed D
13.46 +1.08 25.40+1.36 19.43 +2.14
T3
f c C
T4 12.22 +£0.68 33.96 +1.63 23.09 +3.71
f b B
22.38+1.39 47.00£2 35.13+4.40
T5
cd a A
Bt aifpatted 28.02 + 0.94 14.94 £2.53
A B
Sperm concentration (10%/ml)
Treatments First period Second period Sperm concentration(10%/ml)
T1 4.05+0.15 3.98+0.22 4.01+£0.12
ab ab A
3.58+£0.25 3.32£0.12 3.75+0.15
T2
bc c A
T3 4.05+0.19 2.60£0.06 3.32+0.26
ab d B
4.18+0.07 1.97+£0.11 2.77+0.29
T4
a e C
3.13+£0.32 1.48 £0.06 2.31+0.31
T5
c e D
IeffFaet GiF parted 3.80;&0.11 2.67;0.19

diet .T4: supplemented with melatonin 45mg/kg diet. T5: supplemented with melatonin 60mg/kg diet.
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Table (3) Effect of melatonin in the concentration of glucose, total protein, GSH and MDA levels

in the seminal plasma of the broiler breeder males Ross308 during different periods.

Glucose (mg/dl) i
Treatments First period Second period Glucose(lcli)gl}agltratmn
Tl 15.90 £0.73 16.90 £0.73 16.40 £ 0.51
de cd B
13.70+0.25 12.93 £ 1.01 13.31+£0.49
vz ef £ D
T3 13.66 = 0.58 15.43 £0.40 14.44+0.50
ef def CD
T4 13.76 = 1.04 18.50 £ 0.50 16.13 £ 1.17
ef bc BC
19.50 +£1.45 25.03+£0.87 2226+ 1.45
= b a A
Effect of period 15.301ﬂ3z 0.69 17.76§ 1.12
Total protein (gmL/100ml)
Treatments First period Second period Total protein (gmL/100ml)
T1 1.36 £0.02 1.38 £0.02 1.37 £0.01
ef ef C
1.32+£0.04 1.12+0.03 1.22 £0.05
2 ef f C
T3 1.34+£0.17 1.52+£0.02 1.43+£0.08
ef ed C
1.84 £0.06 2.28+£0.03 2.06 £0.10
T4 d c B
2.62+0.29 3.57£0.05 3.10+£0.25
15 b a A
Effect of period 1.69Bd:0.14 1.97§O.23
glutathione(mm/L)
Treatments first period second period Glutathione(mm/L)
1.17+£0.03 1.13+£0.02 1.24 £0.03
Tl c b B
1.32+£0.05 1.58 £0.04 1.45+£0.06
T2 b a A
1.15+0.01 1.38+0.01 1.27£0.05
T3 c b B
1.07£0.02 0.83+£0.04 0.95+£0.05
I c d C
0.09 £0.05 0.62 £0.03 0.77+£0.07
TS d e D
Effect of period 4.50i0.08 4.45 i 0.21
Malondialdehyde (mm/ml)
Treatments First period Second period Malondialdehyde(mm/ml)
476 +£0.23 428 £0.41 4.52+0.23
T1
cd dc B
435+£0.08 3.38+£0.23 3.87+£0.24
T2 cd e C
411+0.06 4.04 £0.05 4.07 £0.04
E d d C
T4 443 £0.08 5.06 £ 0.08 475 +£0.15
de ab AB
T5 4.84+£0.05 5.47+£0.28 5.15+£0.18
bc a A
Effect of period 4.50§0.08 4.45XO.21

T1:control treatment .T2: supplemented with melatonin 15 mg/kg diet.T3: supplemented with melatonin 30 mg/kg
diet .T4: supplemented with melatonin 45mg/kg diet. TS: supplemented with melatonin 60mg/kg diet.
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