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ABSTRACT

A total number of twelve healthy Damascus goats' bucks aged 1.7-
2.3 years and weighed 56.7+1.34 kg were used to study the effects of
treatment with L-carnitine, Co-enzyme Q10 and Zinc-methionine on
semen quality and some blood parameters in Damascus goat bucks. The
bucks were assigned to four groups (3 bucks in each group). The first
group( control) was fed basal ration composed of 60% concentrate feed
mixture (CFM) plus 20% clover hay and 20% rice straw. The 2™ group
was fed basal ration and injected with 50 mg L-carnitine/Kg live body
weight twice weekly. The 3™ group was fed basal ration and injected with
6 mg Coenzyme Q10/kg live body weight twice weekly. The 4™ group was
fed basal ration and orally administered daily 25 mg Zinc-methionine.
Physical semen characteristics, physiological response parameters and
blood biochemical parameters were studied.

The obtained results showed that treatment with L-carnitine,
Coenzyme Q10 and Zinc-methionine significantly (P<0.01) improved
semen quality of Damascus goat bucks. Bucks injected with 50 mg L-
carnitine/Kg live body weight recorded the best values of physical semen
characteristics as compared to goats injected with 6 mg Coenzyme Q10/
kg live body weight or those administered 25 mg Zinc-methionine. Hair,
skin and rectal temperatures were significantly (P< 0.0%) decreased in
goat bucks treated with L-carnitine, Coenzyme Q10 and Zinc-methionine
than the control group. Values of pulse rate (beat/min) and respiration
rate (beat/min) were not significantly affected by treatment with L-
carnitine, Coenzyme Q10 and Zinc-methionine.

Treatment with L-carnitine, Coenzyme Q10 and Zinc-methionine
were not significantly affected on most of all blood biochemical
parameters with the exception of AST, Testosterone and cortisol levels
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were significantly (P<0.05 or P < 0.01) affected in the treated groups
compared to the control group. Goat bucks injected with 50 mg L-
carnitine recorded the lowest values of AST and the highest values of
testosterone as compared to the other groups. However, goat bucks
injected with Coenzyme Q10 6 mg/ kg live body weight recorded the
highest value of cortisol as compared with the other groups.

In conclusion, injection of Damascus goat bucks with L-carnitine
at level of 50 mg/Kg body weight or CoQ10 at level of 6 mg/Kg body
weight or orally administration of zinc methionine at level of 25 mg/head
/day improve their semen quality, maintain their health status and protect
them from heat stress during hot summer season of Egypt.

Keywords: Goats, L-carnitine, Co-enzymeQ10, Zinc-methionin, semen
quality, physiological response and blood biochemical.

INTRODUCTION

In Egypt, the high temperature in summer season is accompanied
with the high relative humidity, which is normally over 85% during the day
and can reach 100% during the night (Marai et al. 2001). Temperature-
humidity index (THI) is mild about 20.2 (from January until May) and high
about 30.1 in hot months (from June until October) (Marai et al. 2002;
Marai et al. 2005). Several studies have suggested that to adversely affects
the heat exposure get energy to all cell functions of the animal body.

L-carnitine is a natural, vitamin-like amino acid, synthesized within
the body from lysine and methionine (Vaz et al. 2002), and is very
important in the metabolism of lipids. It carries long chain fatty acids to the
mitochondria for beta oxidation, which produces energy (ATP) needed by
the cells for proper functioning (Hoppel 2003; Ramsay et al. 2001). Also,
L-carnitine plays an important role in the processes of cellular
detoxification, since it removes excess of acyl-CoA from the mitochondria,
which has a toxic effect (Arrigoni- Martelli and Caso 2001). It also protects
cellular membranes against oxidative damages resulting from peroxidation
of polyunsaturated fatty acids that are a component of membrane
phospholipids (Kalaiselvi and Panneerselvam 1998). Inside a sperm cell, L-
carnitine transports fatty acids to the mitochondria, where they undergo
beta-oxidation leading to the generation of metabolic energy needed by the
sperm cells for their progressive movements (Jeulin et al. 1987). Moreover,
The L-carnitine increases semen ejaculate volume /ml, sperm motility, live
sperm percentage, sperm concentration and total sperm output in buck
rabbits (Seleem et al.2006 ; EI-Tohamy et al. 2012; Abdel-Hamed et al.
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2014), in Friesian bulls (Abdel-Khalek et al. 2015 ) and in Boars (Lee et al.
2016 and Yang et al. 2020 ).

Coenzyme Q10 is a fat soluble vitamin-like substance present in every
cell of the body and serves as a coenzyme for several of the key enzymatic
steps in production of energy within the cell (Kapoor and Kapoor, 2013).
Coenzyme Q10 plays a key role in the mitochondrial electron transport
chain, and it is a critical coenzyme in the synthesis of ATP (Abdulhasan et
al., 2015). Also, CoQ10 is an antioxidant that has great importance against
free radicals (Bentinger et al., 2007) protects the stability of the cell
membrane, DNA from free radicals induced oxidative damage and helps
recycling of vitamin E and maintain healthy energy levels ((Kozink et al.
2004 and El-Tohamy et al., 2012). The Coenzyme Q10 increases semen
ejaculate volume /ml, sperm motility, live sperm percentage, sperm
concentration and total sperm output in buck rabbits (Eman 2019 and El-
Sayed et al. 2019), in stallions ( Nogueira 2015 and Carneiro et al. 2018)
and human ( Gvozdjakova et al. 2013 ; Gvozdjakova et al. 2015 and Salvio
et al. 2021)

Zinc is a vital element for a multitude of body functions, including
thyroid metabolism and many of other physiological processes (Baltaci et
al. 2004). Also, zinc is involved intimately in many aspects of sperm
morphology, physiology and biochemistry; although a considerable
controversy exists over mechanism of action of zinc in the male
reproductive system (Lord and Averill 2002). Smith and Akinbamizo (2000)
indicated that more than 200 zinc dependent enzymes and hormones have
been identified in all the main biochemical pathways. Hartoma et al. (1977)
reported that zinc is a structural part of protein involved in synthesis and
secretion of testosterone hormone. Spermatogenesis requires amino acids,
especially arginine, methionine and cysteine (Young et al. 2008) and
minerals Zn and Se (Cheah and Yang 2011). Mandal et al. (2008) found that
the any supplementation with organic chelated zinc has been found more
bioavailable as compared to inorganic zinc. Imam et al. (2009) reported that
the highest values of serum testosterone and zinc levels were recorded for
bulls supplemented with zinc propionate, while the lowest values were
observed with the control bulls. Kumar et al. (2013) found that dietary Zn
and Se supplementation can improve the antioxidative status and hormone
levels by increasing the Zn level in blood serum and seminal plasma of goat.

Therefore, the present study aimed to evaluate the efficacy of
treatment with L-carnitine, Co-enzyme Q10 and zinc-methionine on semen
quality and some blood parameters for Damascus goat bucks during summer
season in Egypt.
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MATERIALS AND METHODS

The experimental work of the present study was carried out at El-
Gemmaiza Experimental Station, Animal Production Research Institute,
Agriculture Research Center, Egypt. The experimental work was initiated in
June and terminated in September, 2020. Analysis of blood samples, were
conducted in a private Lab., Zagazig Egypt. The objective of this study was
to investigate the effects of treatment with L-carnitine, Co-enzyme Q10 and
Zinc-methionine on semen quality and some blood parameters in Damascus
goat bucks in summer season of Egypt.

A total number of twelve healthy Damascus goats' bucks aged 1.7-2.3
years and weighed 56.7+1.34 kg were used during summer season. The
bucks were assigned to four groups (3 bucks in each group). The first group
was used as a control and fed basal ration composed of 60% concentrate
feed mixture (CFM) plus 20% clover hay and 20% rice straw. The 2" group
was fed basal ratio and injected with 50 mg L-carnitine/Kg live body weight
twice weekly. The 3™ group was fed basal ration and injected with 6 mg
Coenzyme Q10/kg live body weight twice weekly. The 4™ group was fed
basal ration and orally administered daily 25 mg Zinc-methionine.
Composite feedstuffs samples were taken and stored for proximate analysis,
according to A.O.A.C. (2016). The basal ration was formulated to meet the
nutrient requirement of goat bucks according to NRC (1981). Chemical
compositions of feed ingredients of the basal ration are presented in Table (1).

Animals were housed in semi open sheds under natural daylight
conditions. Ambient air temperature was recorded using digital thermometer,
while RH was recorded using hair-hygrometer. Index of temperature-
humidity (THI) was calculated according to equation of Livestock Poultry
Heat Stress Index (1990) and modified by Marai et al. (2000) as follows:

THI =dbT-[(0.31- 0.31 RH) (dbT —14.4)]
Where: dbT =dry bulb temperature in Celsius (°C) and RH = relative
humidity/100. The obtained values of THI were classified as absence of heat
stress (< 22.2), moderate heat stress (>22.2 - < 23.3), severe heat stress
(>23.3 - < 25.6) and very severe heat stress (> 25.6).

The bucks were allowed to drink clean fresh water ad lib. Vitamins and
minerals blocks were available all the time to.

Semen samples were collected twice weekly over twelve weeks from 12
Damascus goat bucks with aid of an artificial vagina. Each ejaculate was taken to
measure physical semen characteristics. (Ejaculate volume (ml), wave motion,
progressive linear motility (%), dead spermatozoa (%), sperm concentration/ml
(x10°) and total sperm output(x10®) were investigated according to the
procedures of Adams (1981) El-Gaafary (1987) and El-Kelawy (1993).
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Table (1): Chemical composition of feed ingredients of the basal ration.

Item Rice straw Berseem hay Concentrate feed
mixture (CEM)*

DM 88.32 90.92 89.21

oM 81.25 85.65 90.85

CP 3.22 14.55 15.40

CF 40.15 26.91 14.85

EE 0.97 151 2.88

NFE 36.91 42.68 57.72

Ash 18.75 14.35 8.15

*CFM : Concentrate feed mix contained in percentage ; 37% yellow corn , 30%
undecorticated cotton seed , 20% wheat bran, 6.5% rice bran, 3% molasses ,
2.5% limestone, 1% common salt.

Blood samples collected regularly at 4 weeks intervals from bucks of
each group, by jugular vein puncture, just before morning feeding and
drinking which started before collecting semen. Harvested plasma, after
centrifugation at 4000 rpm forl5 minutes, was stored at — 20 °C until
chemical analysis of total protein and albumin (Doumas and Biggs,1972);
urea (Henry, 1965); creatinine (Bartels,1971); triglycerides (Mc Gowan
et al., 1983) and cholesterol (Richmond, 1973). Testosterone concentration
was estimated by radio-immunoassay (RIA) according to Ekins (1984).
Also, cortisol hormones were evaluated by RIA procedure using the coated
tubes kits purchased from (Diagnostic Products Corporation, Los Angeles,
CA, USA) according to the procedure outlined by manufacturer. Enzyme
activity of aspartate (AST) and alanine (ALT) transaminases (Reitman and
Frankel, 1957) were estimated using commercial kits by calorimetric
determination of plasma.

Individual hair temperature, skin temperature, rectal temperature,
pulse rate (PR) and respiration rate (RP) as a physiological measurements of
goat bucks were recorded once weekly through the experimental period.
Hair temperature, skin temperature and rectal temperature were measured by
digital thermometer. Counts of pulse rate (number of pulses/min) and
respiration rate (number of breaths/min) were estimated using stop watch.

Statistical analysis:

Least Square Maximum Likelihood method of analysis (SPSS,
Statistics Users Guide, Version 21) was used to analyze the obtained data
according to Snedecor and Cochran(1982) using the formula:

Yij = p + Ti + eijk
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Where: Yij is any observation, [ is the overall mean of observation, Ti is the
effect of treatment and eijk is the random error.

The differences between LSM (least square means) were analyzed
by Duncan's New Multiple Range test (Duncan, 1955).

RESULTS AND DISCUSSION

THI values of the experimental period:

Data of ambient air temperature (°C), relative humidity (%) and
temperature humidity index (THI) showed that animals during the
experimental periods from July to September months were severe heat stress
condition (Table 2) according to equation of Marai et al.( 2002).

Table 2: Ambient temperature (°C), relative humidity (RH %) and
temperature humidity index (THI) during the experimental period.

Treatments
Experimental Ambient Relative THI Status of heat stress
period temperature humidity
o) (%)
July 37.5 56 24.56 Severe heat stress
August 38.5 55 25.25 Severe heat stress
September 34.9 55 23.62 Severe heat stress
Mean 36.97 +1.07  55.33+0.33 24.48+0.48 Severe heat stress

Physical semen characteristics

Results of physical semen characteristics (ejaculate volume (ml),
wave motion (Score), sperm motility (%), dead spermatozoa (%), abnormal
spermatozoa (%), sperm concentration/ml (x10%/ml) and total sperm output
(x10%) for Damascus goats bucks treated with L-carnitine, Coenzyme Q10
and Zinc-methionine are presented in Table 3.

Data in Table 3 show that administration of L-carnitine, Coenzyme Q10
and Zinc-methionine significantly (P<0.01) improved semen quality of
Damascus goats bucks. Ejaculate volume (ml), wave motion, sperm motility (%),
sperm concentration (x10%ml) and total sperm output (x10°) were increased,
while dead spermatozoa (%) and abnormal spermatozoa (%) were decreased in
semen of bucks given L-carnitine, Coenzyme Q10 and Zinc-methionine
compared to those of the control one. However, the goats bucks injected with 50
mg L-carnitine/Kg live body weight showed the best values of physical semen
characteristics as compared to goats injected with 6 mg Coenzyme Q10/ kg live
body weight or those administered 25 mg Zinc-methionine.
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Table 3: Physical semen characteristics of Damascus goat bucks treated
with L-Carnitine, Coenzyme Q10 and Zinc methionine during
summer season.

Traits Treatments

i Si
Control  L-Carnitine Coenzyme Zinc g

Q10 methionine
Ejaculate Volume (ml) 11028; }:(??); 11053; ild'8002b7 e
Wave motion (Score) 3038; 1073; 3088; iosg; -
Sperm motility (%) iozt‘>182d 8;10575; 2127%6 74581%1; -
Dead spermatozoa (%) f_ugggdéa 1%223; 1¢%5332b 1i102244: ”
Abnormal spermatozoa (%0) 1;30755 {_L% 0202" 1120625; %_r% 726533C -
Sperm concentration (x10°/ml) :ig ?: igi; ié);:) 102% -
Total sperm output (x10°) josi); i()lf? ?_r(?ZCG ;OGi; ~

Means in the same raw within the same classification with different letter, differ
significantly (P<0.05).
#* = (P <0.01)

Narasimhaiah at al. (2018) found that goat bucks fed a diet
supplemented with organic-zinc had higher sperm concentrations, higher
(P <0.01) sperm livability, more motility and velocity compared to those fed
basal diet only the control. Moreover, Liu et al. (2020) observed that 40 mg
Zn/kg DM (zinc sulfate) in Cashmere goats during the breeding season
increased the semen volume and total sperm output compared to those of
the control. Similarly, the results obtained by Abdel-Khalek et al. (2015)
showed significant (P<0.05) increase in ejaculate volume, sperm motility,
live sperm percentage, sperm concentration and total sperm output of
Friesian bulls orally administered daily of free L-carnitine at level of 2
g/head /day for 3 months for 3 months. Also, Ghorbani et al. (2018) found
that rams fed diet supplemented with zinc during 120 days improves
ejaculate volume, sperm motility, live sperm percentage, sperm
concentration and total sperm output during the breeding season. Also,
Abdel-Hamed et al. (2014) recorded significant (P<0.05) increase in
ejaculate volume, sperm motility, live sperm percentage, sperm
concentration and total sperm output of buck rabbits treated with L-
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Carnitine at a dose of 140 mg/kg. Also, El-Nattat et al. (2011) and
El-Tohamy et al. (2012) found that oral administration of coenzyme Q10 at
a dose of 10 mg/kg increased semen ejaculate volume /ml, sperm motility,
live sperm percentage, sperm concentration and total sperm output of New
Zealand White (NZW) buck rabbits. Moreover, Eman (2019) found that
semen ejaculate volume /ml, sperm motility, live sperm percentage, sperm
concentration and total sperm output showed a significant (P<0.05) increase
with injection of buck rabbits with Coenzyme Q10 compared to the control.
One the other hand, El-Hawary et al. (2018) found that feeding the
Frisian bulls a diet with zinc-methionine at a level of 4 mg/kg of BW/day
during two preliminary months and three main semen collection months
improves ejaculate volume, sperm motility, live sperm percentage, sperm
concentration and total sperm output under hot summer conditions in Egypt.

Physiological response:

Data of thermoregulatory parameters (hair temperature, skin
temperature, rectal temperature, pulse rate (PR) and respiration rate (RP)
of Damascus goats bucks treated with L-carnitine, Coenzyme Q10 and
Zinc-methionine are presented in Table 4.

Hair, skin and rectal temperatures were significantly (P< 0.05)
decreased in goats bucks treated with L-carnitine, Coenzyme Q10 and
Zinc-methionine compared to the control group, reflecting the highest
physiological response of goat bucks to L-carnitine and coenzyme Q10
under hot summer conditions in Egypt. Values of pulse rate (beat/min) and
respiration rate (beat/min) were not significantly affected by treatment
with L-carnitine, Coenzyme Q10 and Zinc-methionine.

Abdel-Khalek et al. (2015) indicated that farm animals undergo from
heat stress when they expose to high environmental temperature through
summer months, especially during June, July and August.

These results are in agreement with those obtained by Ayyat et al.
(2021) who found that the supplementing the diet of New Zealand White
rabbits with L-carnitine at the level of 50 mg/Kg diet significantly
decreased rectal physical semen characteristics, body temperature, heart
rate, and respiration rate. Also, Khalifa et al. (2011) reported similar
physiological response of buffalo cows treated with zinc methionine under
hot environmental conditions during June, July and August months in

Egypt.
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Table 4: Physiological parameters of Damascus goat bucks treated with L-
Carnitine, Coenzyme Q10 and Zinc methionine during summer
season.

Treatments

Thermoregulatory Control  L-Carnitine Coenzyme ch—_ Sig
parameters Q10 methionine
. 39.33° 39.00° 39.05" 39.19"
Rectal temperature ("C)
+0.09 +0.084 +0.08 +0.09
_ . 35.82° 35.57° 35.56° 35.65"
Hair temperature (°C) *
+0.10 +0.09 +0.08 +0.09
_ ) 37.50° 37.23° 37.17° 37.29°
Skin temperature ("C) *
+0.09 +0.09 +0.08 +0.09
) 74.25 74.19 73.83 74.36
Pulse rate ( beat/min) NS
+0.29 10.31 10.31 +0.29
Respiration rate 25.25 25.71 25.32 25.17 NS
(‘beat/min) +0.29 +0.29 +0.25 +0.27

NS = Not significantand * = (P <0.05)
Means in the same raw within the same classification with different letter, differ
significantly (P<0.05).

Blood biochemical parameters:

Data in Table 5 show that Most of blood biochemical parameters with
the exception of AST, Testosterone and cortisol levels were not affected
significantly by administration of L-carnitine, Coenzyme Q10 and Zinc-
methionine. Goat bucks injected with 50 mg L-carnitine/Kg live body
weight recorded the lowest values of AST and the highest values of
testosterone as compared with the other groups. However, the goats bucks
injected with Coenzyme Q10 6 mg/ kg live body weight recorded the
highest value of cortisol as compared with the other groups.

Similar results were obtained by Kala et al. (2016) who showed that
supplementation of 40 ppm of Zn from zinc methionine in the diet of kids
increase of testosterone level the in blood serum. Also, Liu et al. (2015)
showed that the testosterone concentration was higher (P < 0.05) in goats
fed diet supplemented with 40 or 80 mg Zn/kg DM compared with those fed
on basal diet only. Moreover, El-Hawary et al. (2018) concluded that
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Table 5: Biochemical blood parameters of Damascus goat bucks treated
with L-Carnitine, Coenzyme Q10 and Zinc methionine during
summer season.

Treatments

Items control L-Carnitine Coegf())/me metzr:irz)cr;ine Sig
Total protein(mg/dl) ~ 6.04+0.10  6.24+0.17  6.02+0.13 6.00+0.14 NS
Albumin (mg/dl) 3.86+0.15 3.93#0.17 3.74%0.16 3.93+0.14 NS
Globulin (mg/dl) 2154012  2.32#0.15  2.22+0.12 2.07#0.13 NS
A/G ratio 1.86+0.16 1.80+0.23 1.78+0.18 1.994020 NS
Cholesterol (mg/dl) 39.89+1.85 37.00+3.01 38.11+244 4539%6.13 NS
Triglyceride (mg/dl)  23.44+1.62 28.11+11.53 19.89+1.81 19.78+156 NS
ALT (1U/L) 15.78+0.83 15.00+0.76 1556 +0.65  16.44+0.88 NS
AST (IU/L) 57.11%°+2.93 47.22°42.98 50.89*°+3.02 57.56%+3.14  *

Urea(mg/dl) 39.44+1.17 40.44+1.46 39.33+0.75 39.33+#3.03 NS
Creatinine (mg/dl) 0.80+0.03  0.90+0.08  0.93+0.05 0.94+0.04 NS
Testosterone(ng/mL)  4.43°41.03  12.85°+1.65  8.36"+1.39 8.90"+1.63 *ok
Cortisol (mg/dl) 9.29"+1.67 7.58°+0.58 11.16°+1.66  8.03°+0.98 *

NS = Not significant, * = (P < 0.05) and ** = (P <0.01)
Means in the same raw within the same classification with different letter, differ
significantly (P<0.05).

treating the Frisian bulls with zinc-methionine at a level of 4 mg/kg of
BW/day showed an increase of testosterone in blood serum, while cortisol
level decreased in blood plasma as compared to control one under hot
summer conditions in Egypt.

Abdel-Hamed et al. (2014) indicated that significant (P<0.05) increase
in serum testosterone of buck rabbits fed L-Carnitine at a dose of 140 mg/kg
body weight as compared to the control group. On the other hand, Hamad et
al. (2016) found that rabbits group treated with Coenzyme Q10 did not
affect the concentration of total proteins (TP), albumin (AL), creatinine
(CR), urea (UR), cholesterol (CH) and triglycerides (TG) concentrations and
ALT activity in blood serum. Also, Sobhanirad and Naserian (2012) found
no difference in biochemical parameters of cow serum (aminotransferase
(AST), Alanine aminotransferase (ALT) total protein (TP), albumin (AL),
creatinine (CR), urea (UR), cholesterol (CH) and triglycerides (TG) fed diet
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supplemented with zinc-methionine. Moreover, El-Hawary et al. (2018)
concluded that Frisian bulls given in the diet zinc-methionine at a level of 4
mg/kg of BW/day showed the lowest (P<0.05) activity of aminotransferase
(AST), Alanine aminotransferase (ALT). However, the treatment does not
affect total proteins (TP), albumin (AL) and globulin (GL) as compared to
the control one under hot summer conditions of Egypt.

CONCLUSION

From the present study, it could be conclude that injection of goat
bucks with L-carnitine at level of 50 mg /Kg body weight or CoQ10 at level
of 6 mg /Kg body weight or orally administration of zinc methionine
supplementation at level of 25 mg/head /day improve their semen quality
and maintain their health status and protect them from heat stress during
summer season of Egypt. The best results were obtained by treatment with
L-carnitine. More studies are required to support such results.

REFERENCES

A.O.A.C. (2016). Association Of Official Analytical Chemists. Official
methods of analysis, 20 th Ed. USA, Washington, .USA.

Abdel-Hamed, O.A., El-Sayed, A. 1., Iragi, M.M., Saad, A. M. and Radwan,
AA. (2014). Comparative evaluation of different herbal formula and L-
Carnitine on reproductive performance of male Moshtohor rabbits. Animal
Biotechnology (Rabbits and Rats), 56 : 11-17.

Abdel-Khalek, A.E., Zaghlool, H.K. and Gabr, Sh.A. (2015). Performance
and Semen Traits of Friesian Bulls Administrated with Free L-Carnitine as
Metabolic Regulator. Asian Journal Of Animal Science, 9 (1): 13-24.

Abdulhasan, M.A.K., Fakhrildin, M.B. and Shubber, M.H. (2015).
Effect of cogl0 addition to maturation medium after vitrification of
bovine oocytes. 1.J.S.N., 6(1):40-44.

Adams, C.E. (1981). Artificial insemination in the rabbits, the technique
and application to practice. Journal. Appl. Rabbit Research, 4: 10 - 13.

Arrigoni-Martelli, E. and Caso, V. (2001). Carnitine protects
mitochondria and removes toxic acyls from xenobiotics. Drug Exp
Clin. Res, 27: 27-49.

Ayyat, M.S., Abd El-Latif, K.M., Helal, A.A. and Al-Sagheer, A.A.
(2021). Interaction of supplementary L-carnitine and dietary energy
levels on feed utilization and blood constituents in New Zealand
White rabbits reared under summer conditions. Trop Animal Health
Prod, 2 : 22-53.



682 ABD-ALLAH etal.

Baltaci, A.K., Mogulkoc, R., Kul, A., Bediz, C.S. and Ugur, A. (2004).
Opposite effects of zinc and melatonin on thyroid hormones in rats.
Toxicol., 195 (1):69-75.

Bartels, H. (1971). Colorimetric determination of creatinine. Chem. Acta, 32: 81.

Bentinger, M., Brismar, K. and Dallner, G. (2007). The antioxidant role
of coenzyme Q. Mitochondrion, 7(l): 41-50.

Carneiro, A.J., Canisso, I. F., Bandeira, R.S., Scheeren, V. F. C., Aqua,
P. F., Alvarenga, M. A,, Papa, F. O. and Aqua, J. A. (2018). Effects
of coenzyme Q10 on semen cryopreservation of stallions classified as
having good or bad semen freezing ability. Animal Reproduction
Science, 17:1-29.

Cheah, Y. and Yang, W. (2011). Functions of essential nutrients for high-
quality spermatogenesis. Adv. Biosci. Biotechnol, 2: 182-197.

Doumas, B.T. and Biggs, H.G. (1972). The colorimetric determination of
total protein in serum or plasma. Standard Methods of Clinical
Chemistry. Vol 7. Academic Press, New York.

Duncan, D.B. (1955). Multiple range and multiple F test, Biometrics 11:1-42.

Ekins, R.P. (1984). Free hormones in blood. Concept and measurements. J.
Clin. Immunoassay, 7: 163 — 180.

EL.Gaafary, M.N. (1987).The characteristics of semen from welsh
mountain and cambridge rams. Ph. D. Thesis university college of
Wales, Bangor, U. K.

El-Hawary, A. F. A., Gabr, A. A and EI-Kishk, M. A. M. (2018).
Physiological Response, Semen Quality and Blood Metabolites of
Friesian Bulls Treated with Zinc-Seleno-methionine under Hot
Summer Conditions in Egypt. J. Animal and Poultry Prod., Mansoura
Univ, 9 (2): 85— 93.

El-Kelawy, H.M. (1993). Studies on reproductive and productive
performance in rabbits. Ph. D. Thesis, Faculty of Agriculture, Zagazig
University, Egypt.

El-Nattat,W.S., EI-Sheshtawy, R.l. and Mohamed, A.A. (2011). Effect
of L-Carnitine on Semen Characteristics of Chilled Rabbit Semen.
Global Journal of Biotechnology & Biochemistry, 6 (1): 08-12.

El-Sayed, A., Ahmed-Farid, O., Elokil, A.A., Radwana, A.A. and
Eman, H. H. (2019). The capability of Coenzyme Q10 to enhance heat
tolerance in male rabbit: evidence from improved semen quality factor
(SQF), testicular oxidative defense and expression of testicular
melatonin receptors MT. Journal Pre-proof, 74: 1-35.



J. Product. & Dev., 26(4), 2021 683

El-Tohamy, M.M., Kotp, M.S., El-Nattat, W.S. and Mohamed, A.H
(2012). Semen characteristics and oxidative/antioxidative status in
semen and serum of male rabbits supplemented with antioxidants
during heat stress. Iranian Journal of Applied Animal Science, 2 (2):
175-183.

Eman, H. A. (2019). Studies on some reproductive traits in rabbits. Master of
sciences, Department of animal production, Faculty of Agriculture
Benha, University, Egypt.

Ghorbani, A., Moeini, M.M., Souri, M. and Hajarian, H. (2018).
Influences of dietary selenium, zinc and theircombination on semen
characteristics and testosterone concentration in mature rams during
breeding season. Journal Of Applied Animal Research, 46 (1):813—
819.

Gvozdjakova, A., Kucharska, J., Lipkova, J., Bartolcicova, B., Dubravicky,
J., Vorakova, M., Cernakova, I. and Singh, R. (2013). Importance of
the assessment of coenzyme Q10, alpha-tocopherol and oxidative stress for
the diagnosis and therapy of infertility in men. Bratisl Lek Listy, 114 (11) :
607 — 609.

Gvozdjakova, A., Kucharska, J., Dubravicky, J., Mojto, V. and Singh,.
R. B. (2015). Coenzyme Q10, a-tocopherol, and oxidative stress
could be important metabolic biomarkers of male infertility. Disease
Marker, 17: 1-6.

Hamad, M. E., Ashour, G., Gabr, S.h., Younan, A. G. E. and Doaa,
A. K. (2016). Growth performance, liver and kidney function, lipid
metabolism and thyroid hormones of growing rabbits treated with
different types of metabolic agents. J. Anim. and Poultry Prod.,
Mansoura Uni., 7 (12): 447- 456.

Hartoma, T. R., Nahour, K. and Netter, A. (1977). Zinc, androgen and
male sterility. Lancet, 2: 1125-1126.

Henry, R.J. (1965). Clinical chemistry. Principles and Technics, P: 293.

Hoppel, C. (2003).The role of carnitine in normal and altered fatty acid
metabolism. Am J. Kidney Dis, 41(4): 4-12.

Imam, S., Ansari, M. R., Kumar, R., Mudgal, V, V.arshney, V. P. and
Dass, R. S. (2009). Effect of inorganic and organic zinc
supplementation on serum testosterone level in Murrah buffalo
(Bubalus bubalis) bulls. Indian Journal of Animal Sciences, 79 (6):
611-614.



684 ABD-ALLAH etal.

Jeulin, C., Soufir, J.C., Marson, J., Paquignon, M. and Dacheux, J.L.
(1987). The distribution of carnitine and acetylcarnitine in the
epididymis and epididymal spermatozoa of the boar. J. Reprod Fertil.,
79: 523-529.

Kala, A., Dass, R.S. and Garg, A.K. (2016). Effect of zinc supplementation
from inorganic and organic sources on blood biochemical, serum
enzyme, minerals, vitamin and hormones in kids. Animal Nutrition and
Feed Technology, 16: 129-142.

Kalaiselvi, C.J. and Panneerselvam, C. (1998). Effect of L-carnitine on
the status of lipid peroxidation and antioxidants in ageing rats. J Nutr
Biochem, 9: 575-581.

Kapoor, P. and Kapoor, AK. (2013). Coenzyme Q10 — A novel
molecule. (Review article), JIACM, 14 (1): 37-45.

Khalifa, H.H., Ashour, M.M., Youssef, A. M. and Ghoneim, M.M.
(2011). Physiological response, blood parameters and reproductive
performance of buffalo cows treated with zinc methionine and niacin
under cooling system during summer season in Egypt. J. Animal and
Poultry Prod., Mansoura Univ, 2 (2): 1-12.

Kozink, D.M., Estienne, M.J., Harper, A.f. and Knight, J.W. (2004).
Effects of dietary L-carnitine supplementation on semen
characteristics in boars. Theriogenology, 61: 1247-1258.

Kumar, P., Yadav, B . and Yadav, S. (2013). Effect of zinc and selenium
supplementation on antioxidative status of seminal plasma and
testosterone, T4 and T3 level in goat blood serum. Journal of Applied
Animal Research, 41 (4): 382-386.

Lee, Y., Lee, S., Kim,Y., Hwangbo, Y., Cheong, H., Yang, B. and Park,
C. (2016). Effects of I-carnitine and nicotinic acid on sperm
characteristics in miniature pigs. Reprod Dev Biol, 40 (1) : 1-5.

Liu, H., Y., Sun, M. H,, Yang, G. Q., Jia, C. L., Zhang, M., Zhu, Y. J.
and Zhang, Y. (2015). Influence of different dietary zinc levels on
cashmere growth, plasma testosterone level and zinc status in male
Liaoning Cashmere goats. J Anim Physiol Anim Nutr, 99 (5):880-886.

Liu, H., Sun, Y., Zhao, J., Dong, W. and Yang, G. (2020). Effect of zinc
supplementation on semen quality, sperm antioxidant ability, and
seminal and blood plasma mineral profiles in cashmere goats.
National Center for Biotechnology, 196(2):438-445.

Lord, S. and Awverill, D.A. (2002). Heat shock inactivates cellular
antioxidant defenses against hydrogen peroxide: Protection by
glucose. Free Radic. Biol. Med, 32 (8): 752-765.



J. Product. & Dev., 26(4), 2021 685

Mandal, G. P., Dass, R. S., Garg, A. K., Varshney, V. P. and Mandal,
A. B. (2008). Effect of zinc supplementation from inorganic and organic
sources on growth and blood biochemical profile in crossbred calves.
Journal of Animal and Feed Sciences, 17:147-156.

Marai, I.F.M., Ayyat, M.S. and Abd EI-Monem, U.M. (2001). Gro- wth
performance and reproductive traits at first parity of New Zealand
White female rabbits as affected by heat stress and its alleviation,
under Egyptian conditions. Trop. Anim. Health. Prod. 33, 1-12.

Marai, I.F.M., Habeeb, AL AM. and Gad, A.E. (2002). Rabbits’
productive, reproductive and physiological performance traits as
affected by heat stress: a review. Livest. Prod. Sci. 78, 71-90.

Marai, I.LF.M., Habeeb, A.AM. and Gad, A.E. (2005). Tolerance of
imported rabbits grown as meat animals to hot climate and sa-line
drinking water in the subtropical environment of Egypt. Anim. Sci. 81,
115-123.

Marai, I.F.M., Bahgat, L.B., Shalaby, T.H. and Abdel-Hafez, M.A.
(2000).Fattening  performance, some behavioral traits and
physiological reactions of male lambs fed concentrates mixture alone
with or without natural clay under hot summer of Egypt. Annals of
Arid Zone, 39:449- 460.

Mc Gowan, M.W., Artiss, J.D., Strandoergh, D.R. and Zak, B. (1983).
Aperoxidase-Coupled method for the colorimetric determination of
serum triglycerides. Clin. Chem. 29:538-542.

Narasimhaiah, M., Arunachalam, A., Sellappan, S., Mayasula, V.K., Guwvala,
P.R., Ghosh, S.K., Chandra, V., Ghosh, J. and Kumar, H. (2018).
Organic zinc and copper supplementation on antioxidant protective
mechanism and their correlation with sperm functional characteristics in
goats. National Center for Biotechnology, 53 (3): 644 -654.

Nogueira, B.G. (2015). Coenzima Q10 e o-Tocoferol previnem a
Lipoperoxidacdo do sémen equino refrigerado. Dissertacio
(Mestrado) - Faculdade de Medicina Veterinaria e Zootecnia da
Fundacéo Universidade Federal de Mato Grosso do Sul, Mato Grosso
do Sul.

NRC. (1981). Nutrient Requirements Of Goats. National Academy of
Science. National Research Council, Washington, DC.

Ramsay, R.R., Gandour, R.D. and Leij, F.R. (2001). Molecular
enzymology of carnitine transfer and transport. Biochem Biophys
Acta, 1546: 21-43.

Reitman,S. and Frankel, S. (1957). Colormetric GOT and GPT
transaminases determination. Amer. J. Clin. Path., 28: 57.



686 ABD-ALLAH etal.

Richmond, W. (1973). Preparation and Properties of a Cholesterol Oxidase
from Nocardia sp. and Its Application to the Enzy-matic Assay of
Total Cholesterol in Serum. Clinical Chemistry, 19:1350-1356.

Salvio,G., Cutini, M., Ciarloni, A. Giovannini, L., Perrone, M. and
Balercia, G. (2021). Coenzyme Q10 and male infertility: a systematic
review. Antioxidants, 10: 2-16.

Seleem, T. S. T., Abd El-Motaal, A. E. M. and El-Kholy, K. H. (2006).
Effect of I-carnitine preparation in drinking water on some productive
and reproductive performance of nzw rabbits. J. Biol. Chem. Environ.
Sci., 1(14):1-13.

Smith,0.B. and Akinbamizo, O.0O. (2000). Micronutrients and reproduction in
farm animals. Animals Reproduction Sci., 61: 549-560.

Snedecore, G.W. and Cochran, W.G. (1982). Statistical Methods. 6™ ed.
lowa State University Press. Ames, Lowa, U.S.A.

Sobhanirad, S. and Naserian, A. A. (2012). Effects of high dietary zinc
concentration and zinc sources on hematology and biochemistry of
blood serum in Holstein dairy cows. Anim. Feed Sci. Technol., 177:
242-246.

Vaz, F. M., Wan, D. and Ersr, J. (2002). Carnitine biosynthesis in
mammals. Biochem. J, 361: 417-429 .

Yang, K., Wang, N., Guo, H., Wang, J., Sun, H., Sun, L., Yue, S. and
Zhou, J. (2020). Effect of L-carnitine on sperm quality during liquid
storage of boar semen. Asian-Australas Journal of Animal Science,
33 (11):1763-17609.

Young, S.S., Eskenazi, B., Marchetti, F.M., Block, G. and Wyrobek,
A.J. (2008). The association of folate, zinc and antioxidant intake with
sperm aneuploidy in healthy non-smoking men. Hum. Reprod, 23:
1014 - 1022.



J. Product. & Dev., 26(4), 2021 687

oo clhdiaS cpighie dijlly 1058 adilss ¢ GRS Ju ddalaall il
Juab A Lidadl) Jelall je83 b adll @l g s siall Jlull 5aga

dana ¢ Taaaf o sl ) Gus o6 DS ded) 3 gana s ¢ LA dana dr 3 gana
2l gl daa) el ¢ g jdnal) Al

e =5 30 1 Al — dpatil] 5 Lin o) 6SEI A4S — adall 5 ) gaa) 2 LSV andi ]
mn = e |3 sl S e — gl LY gy Sgme — el 5 ALY G sas a2

8u2.3 - 1,7 e Rhell Jelall go 8312 (e Al 53y sal
pa S ¢ i )S — Il Alalaal) 535 Al ol aaS ] 34 23856,7 ()5 b i
Gl s plans 5 5 siall Bl 83 5a (e anall CllaldinaS o gie <l 3l 5 10 58
s 8 Caall Juad A Ladiadl) Selall 583 d )
(05833 de sane JS) melae An )l ) B8 Seld) S5 Caand
Cile daglie %60 (e sSE (Rlall) Lacld dide culacl 1 dg¥) ds ganall
Aadall iS50 58 % 20+am oud % 20+ S e
i Selal A1 5, saall Al clalaadl e, daclal
1981 ale NRC <y jidl
O)5 aaS /ol yaale 50) GatiS-J) = caall + aclal) dalal) (AN de gageal)
(el Oy >
005 eaS faladle6) 105 ar il 5S — sl 4 dac ) ddla) (4D As gagnall
(b sl O e (& )
[ &l aala25 ) Oisdine i3l o a a4+ Aacll) dsdall sday ) As ganal)
(o /o4 ‘
:U"TJL‘ C..‘\uﬂ\ & ygdal
& sl Bl B2 3 (O()l Jlaia) (5 giua u,J:;) 6 siza Cpuwad s L]
il 1058 mlsS ¢ Gi)lS — J) S dldbadll Cle ganall ) 683
~Jb el QA pelal Cua Al Ao sana S A l8a (4 s
de ganally )l (5 siall Ll dppdall Gailiadll il Juadl o )<
[ o) ala25 (i sae b Alalaall Ao ganall 5 105 a5l sSI 4 saadll
NS ol
PAPEIA GAMAS\ )CLAM J}SJ@MUM\ ¢ JSAJ\EJ\);:\.;JAUAEM\ 2
Al de sanay 4 laa (i sfie il 1058 a3l SV ¢ oS — Jb



688 ABD-ALLAH etal.

1058 a3 s8I ¢ i S — Jo L sina adiil) 5 il Jana il ol b gy

(O e L5l
e Lsira (isrine il 5 10 58 a3 sSU ¢ G ISl Slaleall Sigi ol 3

Osodindindll saa ¢ AST ) el 4ieS sl ol Cliia alaas

(0.05 50.01 Jwia) (s sima o) (5 sima ili Jelal Cum I )5S
Osae) s Aels AST I dailly (5 giua Jil ael i 8-l 3l 4

L ginall de genall Glan cpa (A G OAY) mualaally A jlea (5 il

AV galaally A jlie 5 55,580 G saed (s e et 105 a i sSI0
: dgua gl

Ct Sl Akl eldl 5 &3 s o Al jall 33 (e aldius

S GO paS Jal e 6 Jarar i S Sl o 05 paS /plaake 50 Jara
i) 8353 pmend I (3% ps /sl / ploaala2 S Jamay Gl i) g s
Lea¥) e idedll Jeldl €3 angs doanall Al e Bilay s s siall
e bl Capall Jaad A 5l 5al)



