2752 Indian Journal of Forensic Medicine & Toxicology, January-March 2021, Vol. 15, No. 1

Effects of Addition of Melatonin and L-Arginine on Cooled
Semen Parameter of Iraqi Local Breed Rams in Vitro

A. A. Omar!, M. N. Ahmed?, Audai sabah Asker’, A. F. Majeed*, R.M. Awad®
! Assist. Prof., Coll. of Veterinary Medicine, University of Fallujah, Anbar, Iraq, *Assist Prof. Coll. of Applied
Science, University of Fallujah, Anbar, Iraq, 3Assist Prof. Assist Prof. Coll. of Agriculture, University of
Anbar, Anbar, Iraq, *Prof., ° Researcher,Coll. of Veterinary Medicine, University of Fallujah, Anbar, Iraq

Abstract

The current study was carried out on six Iraqi breed rams, aged between 2 to 4 years, during the period from
Nov. 2018 to the Mar. 2019. Semen samples were collected from each ram with electro ejaculator at the
morning, one ¢jaculate per week over a time of 16 weeks. Pooled semen for all rams were used to evaluate
the characteristics of semen to avoid individual variation between the animals. The volume and the color
offresh semen was recorded directly, then semen was evaluated for mass and individual motility, live/dead
percentage and sperm abnormalities. Semen samples were diluted 1:10 with a Tris-based extender, and
divided into seven parts (each part 2ml), 0.1pml, 1.0uml & 3.0puml concentration of melatonin were added
to the T,, T, and Tj respectively, L-arginine were added to the T4, T5 and T in 0.001pumol, 0.1pmol and
1.0pml concentration respectively while T, serve as a control without any addition. All treatments cooled at
4°c. Then semen parameters evaluated. It was concluded from this study that addition of 0.1 pmol melatonin
significantly protected ram sperm cell from cold storage that induced negative effects on sperm function.
However the addition of L-arginine have no beneficial effect on cooled ram semen.
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Introduction

Artificial insemination (A.I) plays an important
role in sheep industry. It participates in distribution
of Superior genetic materials from a little numbers of
rams to a large numbers of ewes 2. These distribution
of genetic materials leads to improvement of pure bred
ewes () via increase meat, milk and wool production *9),
Mammalian and ram semen seems to be more susceptible
and sensitive to oxidative stress resulting from reactive
oxygen species (ROS) produced from metabolic activity
of cellular components of semen during storage due to
a high content of sperm cell membrane of unsaturated
fatty acids phosphor lipid * 16 20. 39 Although the
oxidation is important for life, but it may cause a harmful
effect due to the formation of free radicals that cause
a damage to sperm cells ??. The oxidative stress may
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cause a reduction 1n reproductive performance of ram
through its effect on characteristics of seminal fluid, due
to production of ROS, which have a great role in lipid
peroxidation in the sperm membranes with production
of fatty acids peroxides that leads to a decrease in sperm
motility and reduced their ability of fertilization D, In
order to reduce the effect of these free radicals or prevent
their action, antioxidant either natural or synthetic were
used G% Y Arginine is an amino acids of alkaline groups
having a positive charge which includes; Lysine and
Histadine, acts as antioxidant through its stimulation of
Glutathione peroxidase which acts on Hydrogen peroxide
(H,0,) and organic peroxide which is a site compounds
resulted from metabolic activity of the body to water and
oxygen ions. This peroxide when left to react with iron
or copper ions it produced free radical of Hydroxyl that
have a strong reaction *°* Arginine metabolism in the
body resulted from the effect Arginase enzyme that leads
to production of nitric oxide (No), ornithine and urea 7).
1t has been reported by many authors that treatment with
arginine effect the male and female reproductive system
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through the increase blood supply of genital organ and
increase sexual desire 3D, Kaya et al. @ observed
that injection of arginine intramuscular increase sperm
motility, sexual desire and accelerate ejaculation in the
ram. The mechanism of arginine action act to increase
sperm motility might be due to increase synthesis of
ATP that supplied sperm with energy ©%. Melatonin
(N-acetyl-5-methoxytryptamine) or it may called dark
hormone, secreted mainly from pineal gland, but it has
been recognized to be synthesized in many other sites
(36)_Tt consists mainly from the amino acid tryptophane,
and its receptors present in a numbers of tissues and
organs of the body. It control or regulates daily and
seasonal harmony of the biological activities in the body
and increase sensitivity of leydig cells to interstitial-cell
stimulating hormone (ICSH) ©. Also it controls many
serious physiological events, including metabolism,
sleeping, circadian rhythms and body temperature
stability (1% 28 43 Furthermore, it acts as anti-oxidant
and anti-apoptotic substance “® through its ability to
remove different types of free radicals such as ROS,
H,0,, OH and activate the production and catalyze
of enzymatic antioxidant like; superoxide dismutase
(SOD), Glutathione peroxidase (GOX) and Catalase
(CAT) @7-37.39_ Melatonin have the ability of enhancing
body immunity (®). And has been used to boost the
maturation of ova and to improve embryo development
in many species, sheep, cattle and buffalo >3%49) Deng
et al. 13 reported that treatment of Rams with melatonin
increase the testosterone levels in the interstitial cells
of the testes through increase Insulin like growth
factor from sertoli cells which regulates synthesis and
secretion of testosterone due to presence of melatonin
receptors on sertoli cells membranes (). It has been
observed that addition of antioxidant such as melatonin
or L-arginine protect sperm cells form harmful effect of
ROS and improve sperm activity during its storage in
unfrozen state (!9, The objective of the Current study
was to investigate the effect of addition melatonin and
L-arginine Tris extender on cooled ram Semen in vitro.

Materials and Methods

The current study was carried out on six Iraqi local
breed rams aged between 2-4 years, Presented in the farm
of college of veterinary medicine, University of Fallujah
Al-Anbar province during the period from November
2018 to the March 2019. The animals were fed alfalfa

and hay the water was given in a free choice. All animals
were healthy and treated for internal and external parasite
and vaccinated with Co-Baghdad and Pox. Semen
samples were collected from each ram with electro
ejaculator (Electro jac5/a neogen company, U.S.A.) at
the morning one ejaculate per week over a time of 16
weeks (sixteen samples program). Samples were taken
and put it in a water bath at 38°C. Pooled semen for all
rams were used to evaluate the characteristics of semen
to avoid individual variation between the animals. 1ml
of semen sample was taken to determine its parameters.
Volume of the semen was directly measured by reading
of graduated marks of collecting tubes. Color of semen
has been visually evaluated according to Salisbury et
al.*9, Mass motility has been done by putting a drop
of fresh undiluted semen on a warm slide at 36°C and
examined under light microscope supplied with heat
stage at 100> magnification. Estimate the swirl grade
according to Chenoveth et al.!”) the grades include
Rapid swirl (very good), slower swirl (good), general
oscillation (fair), sporadic oscillation (poor). One drop
of fresh semen plus one drop of sodium citrate were
taken to estimate the individual motility. Two smears
of semen stained with eosin-nigrosin, were prepared
®) and used to determine the percent of dead/ alive
and morphological abnormal spermatozoa (primary
and secondary) according to Bielanski et al. (). Sperm
concentration was calculated with hemocytometer
chamber “9. Semen samples were diluted 1:10 with
a Tris-based extender according to concentration of
spermatozoa (Tris: 24.2gm, citric acid: 13.4gm, fructose:
10gm, glycerin: 64™, egg yolk: 192™, distal water up to
one liter) described by Eidan et al. 7). Diluted semen
was taken and divided into seven parts (each part 2ml),
0.1uml, 1.0uml & 3.0uml concentration of melatonin
were added to the T1, T2, T3 respectively, L-arginine
were added to the T4, T5 and T6 in 0.001pumol, 0.1umol
and 1.0uml concentration respectively while T7 serve
as a control without any addition. All treatments cooled
gradually via addition a piece of ice until it reaches 4°c
within 2h. Semen parameters evaluated after dilution and
cooling. Statistical analysis was applied using Tuckey’s
- W procedure and chi-square test according to Steel and
Torrie 42,

Resultand Discussion

The Characteristics of fresh semen of local Iraqi
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rams in non-breeding season are shown in table:1.
There were no statistical difference (P<0.05) in semen
parameters between rams in different ejaculates of the
same ram. These results indicates that the semen is of
good quality even when it collected in non-breed

Table: 2 show semen parameters after diluted with
Tris based extender with addition of melatonin and
L-arginine in different concentration (0.1, 1.0, 3.0) pmol
and (0.001, 0.1, 1.0) umol respectively. There were a
statistical differences (P<0.05) in individual motility %,
dead/ alive% and sperm abnormalities between 0.1pmol
melatonin concentrations as compared with L-arginine
or control treated semen. Similar observation has been
reported by many investigators ¢ 232 The addition
of antioxidant such as melatonin to ram semen © has
been shown to protect sperm against harmful effects
of reactive oxygen species (ROS) and improve sperm
motility during sperm liquid storage or in unfrozen state.

Table: 3 showed the effect of addition of melatonin
and L-arginine after cooling on the percentage of dead/
alive sperm, which showed a statistical difference
(P<0.05) between different treated semen. In the current
study it observed that melatonin addition to the diluent in
vitro enhanced the cooled preservation capacity of ram

sperm in a dose of 0.1umol and efficiently maintained
sperm motility and other parameters over 48h of cooled
storage. Melatonin is an indole derivative secreted
rhythmically from pineal gland, plays an important role
in the reproductive functions in mammals G7). Melatonin
presents in seminal plasma, having multiple actions on
different physiological process, as its metabolites are
indirect anti-oxidants and powerful direct scavargers
that protected sperm cells from free radicals raised by
their metabolism 24, Melatonin also modulating the
glutathione activity to improve mitochondrial health
state and functions ('®. L-arginine is found to effect the
reproductive process. O’Flaherty et al. 3% determined
that L-arginine has a protective effect on spermatozoa
against the sperm plasma membrane lipid peroxidation
and enhances the cell metabolism. It has been reported
that low concentration of L-arginine increase sperm
motility, whereas high L-arginine concentration
decreases sperm motility ?!-?2). In addition, it has been
found that nitric oxide synthesized from L-arginine
might help or assist to induce acrosome reaction, sperm
chemotaxis, and sperm egg interaction ??3%), In current
study the ineffectiveness of L-arginine on ram semen in

vitro might be due to the high dose usage as explained
by 21:22.29)

Table: 2 show the percentage of individual motility of ram semen after dilution and addition of
L-Arginine and Melatonin

After cooling
After dilution
Treatment 24 h 48 h 72 h
Individual motility%
T1 0.1pmol 71.66 +2.80a 60.83 £3.51a 51.66 £3.07a 45.83£3.27a
T2 Iumol 65.83 +£2.47a 56.66 +2.78a 45+2.23b 36.6+3.07b
T3 3umol 58.33 £2.54b 46.66 +2.10b 41.66 +2.10b 33.3+3.07b
T4 0.001pmol 56.66 +1.92b 41.66 = 1.66b 39.16 £ 0.83b 30+2.23b
T5 0.1pumol 52.5+1.55b 425+ 1.11b 31.66 £ 1.05¢ 19.16 +2.38¢c
T6 1.0pmol 40 + Oc 325+ 1.11c¢ 25.83 +£0.83¢ 13.33+2.47¢
T7 Control 63.33 £3.04b 50 +£2.23b 45+2.23b 36.66 +£2.1b
Values: Mean + SE.
Different letter show statistical difference at (P<0.05).
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Table: 3 show the percentage of dead sperm after dilution and addition of L-Arginine and Melatonin
After cooling
After dilution
Treatments
24 h 48 h 72 h
Dead %
T1 0.1pumol 18.66 £0.91a 19.5+£0.92a 23.33+9.52a 2733+ 1.72a
T2 Iumol 21.66+1.22a 23.5+0.92a 26+ 10.61a 32+ 1.67b
T3 3umol 26 + 0b 22.16 +£2.16a 26.33 +10.75a 36 £ 1.89b
T4 0.001pumol 27 £+ 0.44b 31+0b 36 + 14.69b 42 +£0c
TS 0.1pmol 31.83£0.9b 34.83 +£0.74b 38.83 +£15.85b 54.33+0.21d
T6 1.0pmol 37.5+2.72¢ 40.33 +3.33¢c 46.83 £ 19.11¢ 65+ 0.63d
T7 Control 19 + 0a 22 +0a 29 +11.83b 35+ 1.26b
Values: Mean = SE.
Different letter show statistical difference at (P<0.05).

The results

of table-4 showed that there was

superoxide dismutase (SOD), glutathione peroxidase

a statistical difference (P<0.05) between different
treatments and doses as compared with the control one.
The lower percentage of sperm abnormalities were
observed in melatonin treatment with different doses
especially at 0.1Mmol. Similar observations have been
made by (31415 Tt has been reported that melatonin
promotes development of haploid germ cells from early
developing spermatogenic cells of sheep under in vitro
environment (13 It has been found that melatonin acts
as anti-oxidant through their ability to remove various
types of free radicals such as ROS, H,0, OH and

(GPX) and catalase (CAT) @7). The result of L-arginine
treatments were disagreed with several authors (%3 3%
49 The ineffective results of L-arginine might be due
the concentration applied or used that decrease sperm

motility and increase abnormalities @' 22),

Conclusion

It was concluded from this study that addition of
0.1umol melatonin significantly protected ram sperm
cell from cold storage that induced negative effects on
sperm function. However the addition of L-arginine
have no beneficial effect on ram semen.
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Table: 4 show the percentage of abnormalities of cooled ram semen after dilution and addition of L-Arginine and
Melatonin
After cooling
After dilution
Treatments 24 h 48 h 72 h
Abnormality %
T1 0.1pmol 6.58 £0.42a 7.25+0.25a 8.33+£017a 9.67 £0.33a
T2 1pumol 8.08 £0.42a 9.75 £ 0.25a 10.67 £ 033b 12.58 £0.42b
T3 3umol 9.58 £ 0.42b 10.25+0.25b 12.75+0.25b 15.83 £0.67b
T4 0.001umol 12.66 +0.67¢ 14+ 1b 19.83 + 083c¢ 22.33+1.33¢
T5 0.1umol 16 £ 0c 19 £ 0c 21 +0c 24+ 1c
T6 1.0pmol 19.33 +£0.33d 23.33+033c 32.17+0.17d 34.5+0.5d
T7 Control 14.66 £ 0.33¢ 18.5+0.5b 21.83+£0.17¢ 30.83 £1.78¢
Values: Mean + SE.
Different letter show statistical difference at (P<0.05).
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