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ABSTRACT 
 

This study was conducted to investigate the effects of different dietary levels of 
L-carnitine on body weight, feed intake, metabolizable energy (ME), semen 
characteristics and some blood biochemical's of Gimmizah cocks. Forty eight cocks of 
60 weeks old were randomly chosen from a large flock with insignificant differences in 
body weight  and divided into 6 groups (8 birds in each ) according to L-carnitine 
supplementation level ( 0.0, 25, 50, 75, 100, and 125 mg L-carnitine/kg of diet). Birds 
were housed in individual wire cages during the whole experimental period from 60 to 
68 weeks of age.  

The results indicated that body weight, body weight change and feed intake 
were not significantly affected by dietary L-carnitine supplementation. However, the 
efficiency of ME utilization was improved in response to dietary L-carnitine 
supplementation compared with the control.  Ejaculate volume, testes absolute and 
relative weights, sperm motility, livability, normality percentage, and sperm 
concentration, were significantly increased by increasing supplemental L-carnitine 
level. Also, blood plasma concentrations of total protein, albumin, albumin/ globulin 
ratio and glucose were significantly (P≤0.05) increased by feeding the L-carnitine-
supplemented diets; however, globulin was not affected. Cholesterol and total lipids 
concentrations were significantly (P≤0.05) decreased by dietary L-carnitine 
supplementation.  

It could be concluded that the addition of L-carnitine in cock diets proved to be 
effective in improving the utilization of dietary ME and semen characteristics of aged 
Gimmizah cocks.. 
Keywords: cocks, L-carnitine, semen characteristics, metabolizable energy. 

 

INTRODUCTION 
 

  Carnitine has antioxidant properties that protect sperm membranes 
against toxic reactive oxygen species and reduce the availability of lipids for 
peroxidation by transporting fatty acids into the mitochondria for β- oxidation 
to generate adenosine triphoshate energy (Neuman et al., 2002). This 
transport of fatty acids into the mitochondria for catabolism reduces the 
amount of lipid available for peroxidation (Kalaiselvi and Panncerselvam 
1998). In instances of carnitine insufficiency, movement of long -chain fatty 
acids into mitochondria and their subsequent oxidation could be impaired. 
Dietary L-carnitine supplementation could be used to augment carnitine 
supply for use in metabolism, thereby facilitating fatty acid oxidation and 
reducing the amount of long-chain fatty acids available for storage in adipose 
tissues and thus reducing the obesity in chickens. Feeding mature White 
Leghorn cocks on diet supplemented with L-carnitine (500 mg/kg diet )did not 
affect feed consumption, body weight, testes weight, semen volume, sperm 
viability, and percent of dead sperm, while sperm concentration was 
significantly increased in birds fed the supplemented diet as compared to the 
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control (Neuman et al., 2002). L-carnitine can prevent the obesity when 
broilers were fed L-carnitine diet for 6 weeks (Lien and Horng, 2001). Similar 
trends were reported on Gimmizah laying hens by Nofal et al.(2006). On 
contrary, Arslan et al.,( 2003) observed that oral administration of L-carnitine 
at a level of 200 mg/ liter of drinking water did not affect concentration of 
serum cholesterol, total lipids and total protein of ducks.    

The objective of the present study was to evaluate the effects of dietary 
supplementation of L-carnitine on the utilization of metabolizable energy, 
some physical semen characteristics, some blood parameters and 
metabolizable energy of aged Gimmizah cocks. 

 

MATERIALS AND METHODS 
 

The present study was carried out at Gimmizah Research Station, 
Animal Production Research Institute, Agricultural Research Center, Ministry 
of Agriculture. Forty eight, 60-wk-old Gimmizah cocks were randomly chosen 
from a large flock reared on floor. Birds were placed in approximately similar 
weight groups and kept in individual wire cages. During the experimental 
period, feed and water were provided ad-libitum and cocks were exposed to 
16-hr light daily. L-carnitine was supplemented at levels of 0.0, 25, 50, 75, 
100, and 125 mg/kg diet. Ingredients and chemical composition of the basal 
diets fed to cocks during the experimental period are presented in Table (1). 
Diets were formulated according to NRC (1994). Birds were divided into 6 
groups (eight per group). The experimental period lasted eight weeks (from 
60 to 68 weeks of age). Feed intake and body weight changes in cocks 
during the experimental period were recorded. 
 

Table (1): Ingredients and chemical analysis of the basal diet fed to 
cocks during the experimental period. 

Ingredient % 

Yellow corn 65.40 
Soya bean meal 22.00 
Wheat bran 8.00 
Di- ca – P. 1.39 
Lime stone 2.44 
Salt Nacl  0.30 
Vit + Minerals * 0.30 
DL- Methionine 0.17 

 Total 100 

Calculated analysis **  
Crude protein ( % ) 16.68 
ME ( Kcal) 2778.76 
Crude fiber      ( % ) 3.37 
Ca                   ( % ) 1.8 
Total P           ( % )  0.62 
Lysine             ( % ) 0.82 
Methionine     ( % ) 0.45 

 Each 2.5kg. of vit & Min . Mixture contain : vit A 12000.000 IU, vit D3 2000.000 IU , vit E 
10.000 mg , vit K3 2000 mg , vit B1 1000 mg , vit B2 4000 mg , vit B6  1500 mg , vit B12 
10 mg , Niacin 50.000 mg , Pantothenic acid 10.000 mg , Choline chloride 500.000 mg , 
Cupper 10.000 , Iodine 1.000 mg , Iron 30.000 mg , Manganese 55.000 mg , Zinc 55.000 
mg and Selenium 100 mg .  

   **  NRC., (1994).  
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When the cocks were 64 weeks of age, a digestibility trial was 
conducted to determine the metabolizable energy of the experimental diets 
supplemented with different levels of L-carnitine. Total number of 18 
Gimmizah cocks were assigned individually into digestion cages (three 
cocks/treatment) and fed their respective experimental diets as previously 
described. During the test period, daily feed intake and excreta voided were 
quantitatively determined for each cock. Concurrently, the control group was 
fasted for 48 h in which the excreta were quantitatively collected to determine 
the metabolic fecal and endogenous nitrogen losses. The excreta were dried 
in an oven at 60o for 24 hr, and then ground and stored for gross energy and 
nitrogen determination. Apparent and true metabolizable energy (AME and 
TME) values were calculated according to NRC (1994). 

 At the end of the experimental period, semen was collected from all 
cocks in each group by using the massage technique. Several physical 
characteristics of semen were determined, including ejaculate volume, mass 
motility, sperm cell concentration and sperm livability. The mass motility of 
spermatozoa was expressed as the percentage of motile spermatozoa with 
moderate to rapid progressive movement. Sperm concentration was 
determined using a hemocytometer after dilution of the semen (1:200) with a 
weak eosin solution (Brillard and McDanial, 1985). Sperm livability was 
examined microscopically (500X) in smears stained with nigrosin and eosin. 
The proportions of live (unstained sperm) and dead (stained sperm) 
spermatozoa in a sample were assessed on the basis of 200 spermatozoa, 
for 2 microscopic fields, then average percentage of dead sperm was 
calculated. 

 In addition, blood samples were individually withdrawn from the wing 
veins of 68-wk-old cocks in each group by using a heparinized syringe. The 
blood samples were centrifuged immediately after collection and the plasma 

samples were separated and stored at approximately -20C till chemical 
analysis. Quantitive determination of plasma concentrations of total protein, 
albumin, glucose, cholesterol and total lipids were carried out colorimetrically 
by using commercial kits. At the end of experimental period all cocks from 
each treatment were slaughtered and testes were separated and weighed.  
Statistical analysis: 

  The data were analyzed according to one way analysis of variance 
by using SPSS (1997) computer program. Percentages were transformed to 
arcsine before being analyzed to approximate normal distribution. Multiple 
range test was used to determine significant differences among means 
(Duncan, 1955).    

                                                   

RESULTS AND DISCUSSION 
 

Changes in Body weight of Cocks: 
Data in Table 2 indicated that each of final body weight (FBW), body 

weight changes were not significantly affected by dietary supplementation 
with L-carnitine of Gimmizah cocks. These findings are in close agreement 
with those revealed by Barker and Sell (1994), who reported that L-carnitine 
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did not have any affect on body weight at 45 days of age in Arbor Acres 
broiler chickens.  
 

Table (2): Means and standard error of live body weight, weight change 
and feed intake of  Gimmizah aged cocks during the 
experimental period as affected by treatment groups. 

             Treatments  IBW ( kg ) FBW (kg ) Weight change          
( gm ) 

Feed intake 
(gm) 

 L-carnitine    0.0 mg/ kg 2.28±0.056 2.38±0.056 108.0±66.25 123.75±1.61 
25.0 mg / kg   2.29±0.046 2.37±0.060 85.0±10.30 122.50±3.22 
50.0 mg / kg 2.26±0.052 2.36±0.083 95.0±73.77 120.63±1.80 
75.0 mg / kg 2.28±0.064 2.37±0.053 90.0±29.72 120.94±1.56 
100.0 mg / kg 2.27±0.049 2.35±0.046 75.0±75.00 120.63±1.87 
125.0 mg / kg 2.27±0.063 2.36±0.063 93.0±69.93 120.63±1.19 
Overall mean 2.27±0.020 2.36±0.020 91.0± 26.39 121.51±0.76 
Significance NS NS NS NS 

       NS= not significant; IBW = Initial body weight in kilogram; FBW = Finial body weight in 
kilogram. 

 

Also L-carnitine had no significant effect on growth performance of broiler 
chickens (Buyse et al., 2001; Daskiran and Teeter, 2001; Wang et al., 2003). 
Working with Nicholas Large White Turkeys, Barker and Sell, (1994) found 
that 21-day old body weight was not affected by adding L-carnitine levels of 
0.0, 50, or 100 mg/kg in the starter diet. In contrary, the present results 
disagreed with those obtained by Schuhmacher et al.(1993), Torrele et al. 
(1993) and Ozcelik and Yalcin, (2004 ), found that growth performance can 
be improved by dietary supplements with L-carnitine in Ross broiler chickens. 
Similar results were obtained by Rodehutscord (2002 ) in Arbor Acres broiler 
chickens. Also, Baumgartner (2003) showed that supplementation of L-
carnitine in diets influenced body weight of breeding hens and layer breeder 
in various species. 
Feed intake:   

Data presented in Table 2 showed that feed intake was not significantly 
affected by supplementation of L-carnitine to the diet of cocks. Such trend 
agreed with that reported by Rabie et al.  (1997) on caged Tetra SL laying 
hens at 65 to 73 weeks of age and Rechter et al. (1998) on laying hens, 
Janssen et al. (2000) on pigeons and Neuman et al. ( 2002) on White 
Leghorn roosters fed diets supplemented with L-carnitine did not affect feed 
consumption of birds. In the contrary, Celgk et al. (2003) found that 
supplementation of L-carnitine (50 mg/liter water) significantly improved feed 
intake during the first 3 weeks of the experimental period in Cobb500 broiler 
chicks. 
Gross and metabolizable energy values: 

 Data presented in Table 3 show the metabolizable energy values 
(AME; AMEn; TME and TMEn) which increased with increasing dietary 
supplementation of L-carnitine from 0 to 125 mg/kg diet. The highest values 
of ME were recorded with TME followed by TMEn; AME and AMEn of cocks 
received the experimental diet supplemented with 125 mg L-carnitine/kg, 
while the lowest values were recorded with AMEn followed by AME; TMEn 
and TME of cocks received the control diet. This improvement in energy 
utilization in response to feeding the L-carnitine-supplemented diets may be 
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due to some modifications in the metabolism of nutrients, particularly lipid and 
carbohydrates, probably induced by L-carnitine. In line with the present 
results this regard, Nofal et al (2006) observed an increase in plasma glucose 
when laying hens were fed diets supplemented with increasing levels of L-
carnitine.          
 
Table (3): Apparent and true metabolizable energy values of 68 weeks 

old of Gimmizah cock fed diet supplemented with L-carnitine 
level 

                            Item 
Treatments 

AME AMEn TME TMEn 

 L-carnitine    0.0 mg/ kg 2676.9 2667.1 2746.3 2730.4 
                    25.0 mg / kg   2696.6 2686.5 2766.0 2749.8 
                    50.0 mg / kg 2701.3 2691.2 2770.7 2754.5 
                    75.0 mg / kg 2714.4 2704.2 2783.8 2767.5 
                  100.0 mg / kg 2743.3 2732.9 2812.3 2796.5 
                  125.0 mg / kg 2762.8 2752.2 2832.2 2815.4 

Gross energy (GE ) = 3840 Kcal /kg  
AME = Apparent metabolizable energy;  AMEn = AME – (8.22 x ANR / FI ); Where ; ANR = 

apparent nitrogen retention (gm ) calculated as the difference between nitrogen intake 
and nitrogen output. 

TME = True metabolizable energy; TMEn = AMEn + (EEL / FI ) – (8.22 x ENL) / FI ;   Where 
ENL = The endogenous nitrogen loss . 8.22 = value of energy in Kcal/ gm nitrogen 
retained by the bird. 
Semen characteristics: 

  Data in Table (4) indicated that ejaculate volume, percentages of 
motility and livability of spermatozoa were significantly (P≤ 0.05) affected by 
dietary supplementation of L-carnitine. Ejaculate volume showed numerical 
increase by increasing dietary supplementation of L-carnitine, but the highest 
significant increase was recorded in cocks supplemented with 125 mg L-
carnitine/kg diet as compared with control group. 
 
Table (4): Means and standard errors of ejaculate volume and 

percentages of motile live and dead spermatozoa of aged 
Gimmizah cocks as affected by L-carnitine supplementation  

             Treatments  Ejaculate  volume 
(ml ) 

Motility (%) Live sperm 
(%) 

Dead sperm 
(%) 

 L-carnitine    0.0 mg/ kg 0.463±0.04b 66.25±4.6b 90.63±1.57d 9.38±1.48a 
25.0 mg / kg 0.500±0.046 75.63±2.1ab 91.13±0.13cd 8.88±0.13ab 
50.0 mg / kg 0.563±0.01ab 73.75±3.1ab 91.75±0.43bcd 8.25±0.43abc 
75.0 mg / kg 0.563±0.03ab 74.38±1.6ab 93.75±0.48ab 6.25±0.48cd 
100.0 mg / kg 0.581±0.03ab 80.00±2.0a 94.25±078a 5.75±0.78d 
125.0 mg / kg 0.     0.600±0.05a 82.50±3.2a 93.13±0.55abc 6.88±0.55bcd 
Overall mean 0.545±0.017 75.42±1.5 92.44±0.40 7.56±0.40 
Significance * ** ** ** 

a-d: Means within the same column with different letters differ significantly (P≤0.05); *:(P≤ 
0.05); **:(P≤ 0.01).   

          
   Regarding sperm motility percentage, it was observed that Gimmizah 

cocks fed the diets supplemented with 100 and 125 mg L-carnitine/kg diet 
exhibited significantly (P≤0.05) higher means of sperm motility, but addition of 
25, 50 or 75 mg L-carnitine/kg diet insignificantly improved the sperm motility 
as compared to the control group. These results disagreed with those 
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obtained by Neuman et al. (2002) who found that feeding high levels of L-
carnitine (500 mg/kg diet) did not affect semen volume or mass motility of 
spermatozoa. 

 Live and dead percentages of spermatozoa of Gimmizah cocks were 
significantly affected (P≤ 0.05) by dietary supplementation of L-carnitine 
(Table 4). Live sperm percentage markedly increased with increasing L-
carnitine in diet, with the highest mean of live sperm percentage was 
recorded for cocks fed the diet supplemented 100 mg/kg of L-carnitine 
compared with the control. On the other hand, dead sperm percentage 
decreased significantly (P≤ 0.01) with increasing L-carnitine level in diet, 
being the lowest (5.75 %) in group supplemented with 100 mg L-carnitine/kg 
diet as compared to the control. These results are in close agreement with 
those obtained by Neuman et al. (2002). The observed improvement in 
sperm livability of cocks fed L-carnitine may be attributed to that L-carnitine 
has antioxidant properties that may preserve sperm membranes in cocks, 
thereby extending the life span of the sperms.  

 It was evident from data in Table (5) that cocks fed L-carnitine-
supplemented diets significantly (P≤0.05) improved sperm cell concentration 
as compared to the control. The improvements of total sperm output per 
ejaculate were calculated to be 9.78, 21.60, 29.93, 29.24 % and 47.53 %, in 
cock groups fed 25, 50, 75, 100 and 125 mg L-carnitine/kg diet, respectively, 
as compared to the control group. These results are in agreement with those 
obtained by Neuman et al. (2002), who found that roosters fed carnitine had 
significantly greater sperm concentrations than the control.  
 
Table (5): Means and standard error of sperm cell concentration, total 

sperm output and sperm abnormality of aged Gimmizah cocks 
as affected by L-carnitine supplementation 

             Treatments  Sperm 
concentration 

(x 10 9 /ml) 

Total sperm 
output 

(x 10 9/ejaculate) 

Abnormal 
sperm 

(%) 

Normal sperm 
( %) 

 L-carnitine    0.0 mg/ kg 3.598±0.205 d 1.568±0.195  c 16.50±0.345 a 83.50±0.354 b 
25.0 mg / kg   3.950±0.150cd 1.975±0.145  bc 12.88±0.826 b 87.13±0.826 a 
50.0 mg / kg 4.375±0.218bc 2.463±0.238  ab 12.25±0.661 b 87.75±0.661 a 
75.0 mg / kg 4.675±0.085 b 2.632±0.168  ab 13.00±0.842 b 87.00±0.842 a 
100.0 mg / kg 4.650±0.250 b 2.702±0.054   a 13.50±0.345 b 86.50±0.354 a 
125.0 mg / kg 5.308±0.108  a 3.185±0.158   a 11.50±1.173 b 88.50±1.173 a 
Overall mean 4.426±0.132 2.421±0.103 13.27±0.824 86.73±0.428 
Significance ** ** ** ** 

a-d: Means within the same column with different letters differ significantly (P≤0.05);**: 
(P≤ 0.01).    

  
Normal and abnormal sperm percentages of cocks were significantly 

affected (P 0.01) by supplemental dietary L-carnitine. Normal sperm 
percentage significantly increased with all levels of L-carnitine, with the 
highest normal sperm percentage was recorded in the group fed 125 mg L-
carnitine/kg diet as compared to the control. However, an opposite trend was 
noticed with sperm normality percentages (Table 5). L-carnitine may protect 
sperm cells from peroxidative damage and/or improve fatty acid efficiency 
during sperm development and maturation. 
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Testes weight:          

       Dietary supplementation of L-carnitine significantly (P0.05) 
increased the absolute and relative weights of testes as compared with 
control (Table 6). Absolute and relative testes weights were increased in 
response to increasing L-carnitine level, but the increase was significant only 
with the highest three levels of L-carnitine (i.e. 75, 100 and 125 mg/kg) as 
compared with control (Table 6). These results disagree with those reported 
by Neuman et al. (2002), who found that absolute and relative testes weights 
were not affected significantly by dietary supplementation of L-carnitine. 
 
Table (6): Means and standard errors of absolute and relative weights 

of testes of aged Gimmizah cocks as affected by L-carnitine 
supplementation 

             Treatments  Testes weight 

Absolute ( g  ) Relative to body weight 
(g/kg ) 

 L-carnitine    0.0 mg/ kg 18.90 ± 0.540   b 7.92 ± 0.023  b 
                    25.0 mg / kg   19.37 ± 0.637  ab 8.16 ± 0.019  ab 
                    50.0 mg / kg 20.25 ± 0.380  ab 8.61 ± 0.040  ab 
                    75.0 mg / kg 20.60 ± 0.334   a 8.78 ± 0.028   a 
                  100.0 mg / kg 20.85 ± 0..564  a 8.79 ± 0.090   a 
                  125.0 mg / kg 20.83 ± 0.437   a 8.82 ± 0.034   a 
Overall mean 20.13 ± 0.236 8.51 ± 0.012 
Significance * * 

a and b: Means within the same column with different letters differ significantly (P≤0.05); 
*: (P≤ 0.05).    
 
Blood parameters: 

Plasma total protein was significantly (P≤0.05) increased of cocks fed 
diets supplemented with 100 and 125 mg/kg of L-carnitine, while other levels 
of L-carnitine had no significant effect. Such trend is in close agreement with 
those obtained by Nofal et al. (2006) on Gimmizah laying hens, but disagrees 
with the findings of Uysal et al. (1999), who found that 500 ppm dietary L-
carnitine significantly (P≤0.05) decreased plasma total protein concentration 
in Japanese quails, between 6 and 9 weeks of age, as compared to the 
control group. Yet, Arslan et al. (2003) found that oral supplementation of L-
carnitine at 200 mg/liter of water for 8 weeks of age did not affect plasma total 
protein concentration in ducks. 

  In association with increasing concentration of total proteins, plasma 
albumin concentrations were significantly (P≤0.05) increased by feeding diets 
containing supplemental L-carnitine at levels of 100 and  125 mg, while 
globulin concentration was not affected by increasing level of L-carnitine 
(Table 7). These results agreed with those obtained by Uysal et al. (1999) 
who showed that feeding 500 ppm L-carnitine/kg in the diet of Japanese 
quails, from 6 to 9 weeks of age, increased plasma albumin concentration as 
compared to control. An opposite trend was obtained by Nofal et al. (2006) on 
Gimmizah laying hens. On the other hand, the later authors found that 
increasing level of L-carnitine in diet of aged Gimmizah laying hens did not 
affect concentration of globulin in blood plasma. 
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Table (7): Means and standard errors of concentrations of total protein, 
albumin, globulin, and albumin/globulin ratio in blood plasma 
of aged Gimmizah cocks as affected by L-carnitine 
supplementation  

             Treatments  Total protein 
(g/dl ) 

Albumin 
(g/dl ) 

Globulin 
(g/dl ) 

Albumin/globulin 
ratio 

 L-carnitine   0.0 mg/ kg 4.93±0.088 c 3.76±0.145 b 1.16±0.120 3.22±0.409   c 
                   25.0 mg / kg   5.00±0.058 c 3.90±0.116 b 1.10±0.100 3.54±0.389   bc 
                   50.0 mg / kg 5.20±0.116 bc 4.13±0.120 ab 1.06±0.252 3.87±0.869   bc 
                   75.0 mg / kg 5.26±0.318 bc 4.20±0.208 ab 1.06±0.133 3.92±0.434   b 
                 100.0 mg / kg 5.60±0.173 ab 4.46±0.145 a 1.13±0.146 3.94±0.769   b 
                 125.0 mg / kg 6.13±0.186 a 5.10±0.153 a 1.03±0.318 4.93±0.420   a 
Overall mean 5.35±0.116 4.26±0.075 1.09±0.106 3.90±0.256 
Significance ** * NS * 

 a-c: Means within the same column with different letters differ significantly (P≤0.05);*: 
(P≤0.05); **: (P≤ 0.001).    

 
 The observed increase in the concentration of plasma albumin 

coincided with insignificant means of globulin by dietary L-carnitine 
supplementation of cocks resulted in gradual increase in albumin/globulin 
ratio, which was more evident for the group of cocks fed the L-carnitine level 
of 125 mg/kg diet as compared to the control group (Table 7). 

   It is obvious from Table 8 that there was a significant (P≤0.001) 
increase in the plasma glucose levels due to increasing levels of L-carnitine. 
The increase in plasma glucose was about 26.41, 43.89, 41.58, 70.62, and 
77.56% for the experimental groups fed 25, 50, 75, 100 and 125 mg L-
carnitine/kg diet, respectively, as compared to the control group. These 
results are in close agreement with those obtained by Nofal et al. (2006), who 
found that dietary supplementation of L-carnitine increased the concentration 
of blood glucose in aged Gimmizah laying hens..  
 
Table (8): Means and standard errors of concentrations of serum 

glucose, cholesterol and total lipids of aged Gimmizah cocks as 
affected by L-carnitine supplementation  

             Treatments  Glucose 
(mg/dl ) 

Cholesterol 
(mg/dl ) 

Total lipids 
(g /dl ) 

 L-carnitine    0.0 mg/ kg 101.0 ± 2.081  d 193.6 ± 5.044   a 17.30 ± 0.436 a 
                    25.0 mg / kg   127.6 ± 2.963  c 172.0 ± 4.726   b 15.43 ± 0.536 b 
                    50.0 mg / kg 145.3 ± 3.180  b 167.3 ± 2.848   b 11.33 ± 0.601 c 
                    75.0 mg / kg 143.0 ± 2.309  b 159.3 ± 2.333   bc 8.33 ± 0.406 d 
                  100.0 mg / kg 172.3 ± 4.333  a 152.0 ± 3.512    c 7.60 ± 0.436  d 
                  125.0 mg / kg 179.3 ± 2.729  a 136.0 ± 7.810    d 7.47 ± 0.865 d 
Overall mean 144.7 ± 6.645 163.3 ± 4.516 11.24 ± 0.961 
Significance *** *** *** 

a-d: Means within the same column with different letters differ significantly (P≤0.05); ***:  
(P≤ 0.001).   

 
It is of interest to note that concentration of cholesterol and total lipids 

showed marked reduction by increasing dietary L-carnitine level (Table 8). 
The significant (P≤0.05) decrease in plasma cholesterol was 11.19, 13.60, 
17.73, 21.52 and 29.78 % for  groups of cocks fed 25, 50, 75, 100, and 
125mg L-carnitine/kg diet, respectively, compared with the control group. 
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Similar trend was observed with plasma total lipids, it reduced by 10.78, 
34.51, 51.85, 56.07 and 56.82 % for groups of cocks fed 25, 50, 75, 100, and 
125mg L-carnitine/kg diet, respectively, as compared to control group. The 
pronounced decrease in plasma cholesterol and total lipids concentration was 
recorded for groups of cocks fed the levels of 100 and 125 mg L-carnitine/kg 
diet. These results are in line with the findings of Lien and Horng (2001), who 
found that plasma concentrations of cholesterol and total lipids in cocks 
significantly decreased in response to L-carnitine supplementation. Similar 
trend was observed in aged Gimmizah laying hens (Nofal et al 2006). On the 
other hand, Arslan et al. (2003) observed that oral L-carnitine administration 
(200 mg/liter water) did not affect plasma cholesterol of ducks. The reduction 
in plasma cholesterol and total lipids due to feeding L-carnitine in the present 
study may be due to its metabolic role on β-oxidation of long-chain fatty acids 
in the mitochondria matrix (Bremer, 1983). 

It can be concluded that addition of L-carnitine in cock diets proved to 
be effective in improving the utilization of ME values and semen 
characteristics of aged Gimmizah cocks. 
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    ي         الةم                  الا   يولوةي  ل  ديو   و                      ن بع  ا الا  ااغ اليةا ي     ي            رنتين ف  ت ت     ا   الك       دور
  ر              متقدم  فت العم  ال

                    رمضان مياورى م مود  و       ن  م             هشام رةب أمي-             ي ت ع ي  مرعى  -              م مد عي ى نوفل
    مار  –              ار  ال راع   و  –                    رك  الب وث ال راعي   م  –                           معهـد ب وث الإنتاج ال يوانت       
 

     لجستت   ا    خز                         رنتي  التتا الي ي تت    تتا م                                 تتتيرير افتتمس  يستتتخيمه يمت اتت  يتت  ال تت      لبحتت         لدراستت  ا           أجريتته هتت                
        ة  بيتترة     جييتز  أل       لتديخ                                      متخا  الستئم ا الينتخب خبيتا قيمستمه التد           ل ي ي ت  خ                 خالطمقت  اليير ت      اء    الغت       استتلاك   خ

   0                 قستتيه  اتتخا يم التتا  خ       أستتبخ م     06             الجييتتزة   يتتر         يتت  ستتكل      ديتت      84                        . استتتمد  ستته هتت   الدراستت       الييتتر
           ، 6 2  ،   52  ،   ار صت                    مرنتي  التا الي ي ت  )                              طيخر ( طب م ليستتخيمه افتمس  ال ت   4                             يجيخ مه تجريبي  ) ب ا يجيخ   

    04  ا   الت    06                                                                     ي ج / ج    ي ه(. ت  تس ي  الطيخر سه بطمريتمه سرديت  متكا ستترة التجربت  )      052  ،    066   ،    52
  :                               ر (.  خ منه أه  النتم ج  ملتمله              أسبخ م ي  اليي

        يستتخيمه   ال       بإفتمس                استتلاك  الغت اء                                                                 يتيرر يينخيم خز  الجس  النلام ه خييدا التغيتر سته خز  الجست    خ ل  –   0
  .      الديخ                 رنتي  اله  ك ق م             يمت ا  ي  ال   ال

    رنت                            يمت ات  يت  ال تمرنتي  بملي م  ال        يستتخيمه   ال                                                       جد أ  هنم  تحس  سه الاستامدة ي  طمق  الغ اء نتيج  افمس   خ  - 5
                   بيجيخ   ال نترخا. 

    ت          ا  اليط          خالأخز         حجت  ال  ست                زيتمدة يينخيت  سته      حدخ             الديخ  الا              رنتي  ليك ق م                 افمس  يستخيمه ال      أده–   3
      خنستتتب            الاستتتبريمه                                    ستتتبريمه خنستتتب  الاستتتبريمه الحيتتت  ختر يتتتز  لك        ال  يتتت     تتت    حر  ال خ                  خالنستتتبي  ل مصتتتيي 

  .         نترخا ا ا                      ند ي مرنتلام بيجيخ            الطبييي           الاسبريمه 
     ل  تته           البتترختي  ا       تر يتتز   ستته              زيتتمدة يينخيتت                  التتديخ  التتا حتتدخ                                     أده افتتمس  يستتتخيمه ال تتمرنتي  ليك تتق  –   8

         خيتم   يين            لج خبيخلي        تر يز ا          ل  يتيرر       بينيم               سه بكزيم الد                              يخيي /الج خبيخلي  خالج خ خز    الألب      خنسب            الألبيخيي   خ
   سته         رنتي م   ال ت   ى    يستتخ                                               ال خلسترخا خالتدهخ  ال  يت  سته بكزيتم التد  بزيتمدة         ا ي        تر يز   ه            سه حي  انماف

  .      الديخ        ك ق
         الاستتامدة    ست            يي ت  أ  يح                 يت ديت  ستا الييتر  ال                       رنتي  الا  ك ق الديخ  م                               نستنتج ي  التجرب  أ  افمس   ال               

  .                  صامه السم ا الينخب                                  ي  طمق  الغ اء بملإفمس  اله تحسي 


