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ABSTRACT 
 

Total of 20 New Zealand White (NZW) male bunnies weaned at 5 weeks of age 
having average live body weight of 620±20.2 g were used in experiment study  to 
study the effect of daily treatment of chromium picolinate (CrP) on growth 
performance in relation to blood parameters, carcass traits, chemical analysis of meat 
and economic efficiency. Rabbits were divided into 2 groups, 10 animals in each. 
Rabbits in the 1st group were served as control (G1) without any treatment. However, 
those in the 2nd  group (G2) were given daily oral dose from CrP at levels of 9 μg/kg 
body weight from 5 up to 10 weeks of age. All growing rabbits were kept under similar 
feeding and managerial conditions. Blood samples were collected biweekly for Cr 
determination and at slaughtering for biochemical determination. Three males from 
each group were randomly taken and slaughtered at 13 weeks of age for carcass 
traits and chemical composition of meat. Results show a tendency of slight 
improvement in growth performance of treated than in control rabbits, but the 
differences were not significant. Treatment with CrP decreased (P<0.05) 
concentration of albumin, albumin/globulin ratio, glucose, cholesterol, urea and 
creatinine, and activity of AST and ALT in serum. The group differences in 
concentration of total protein and globulin concentration were not significant. An 
increase (P<0.05) in net carcass weight and total weight of edible organs was 
observed in treated compared with control rabbits, reflecting impact of CrP treatment 
on dressing percentage (61.1 and 56.6%, respectively). Absolute and relative weights 
of heart were almost higher in treated than in control group. Weight of skin and legs 
was heavier in control than in treated group (433.3 vs. 369.7 g). Crude protein content 
in meat was higher (P<0.05) in G2 than in G1 (70.7 vs. 63.8%). Content of EE tended 
to decrease from 31.5% in G1 to 24.5% in G2. Chromium concentration was higher 
(P<0.05) in serum of G2 than in G1 by about 15%. Rabbits in G2 had higher Cr 
concentration in serum at all sampling times and in meat after slaughter (1.53 vs. 1.36 
ppm) in G2 than in G1. Viability rate was 100 in G1 and G2 during the experimental 
period. 

Based on the foregoing results of the current study, treatment of growing 
rabbits with daily oral dose of chromium piclonate at a level of 9 µg/kg LBW improved 
growth performance, feed conversion, carcass quality and net revenue. The obtained 
high CP and Cr contents and low fat content in meat of rabbits treated with Cr may 
suggest the possibility of its consumption for diabetic patients and as 
anticholesteroleamic meat. 
Keywords: Rabbit, chromium picolinate, growth, blood, carcass, economic efficiency. 

 

INTRODUCTION 
 

There is a growing awareness of the beneficial role of trace elements, 
which play a role in promoting health and growth. Chromium (Cr) is intimately 
involved in lipid, carbohydrate and protein metabolism and is therefore 
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postulated to function as an antioxidant because it is an insulin potentiator, 
(Preuss et al., 1997). In addition, Cr is thought to be essential for activating 
certain enzymes and for stabilizing proteins and nucleic acids (Linder, 1991). 

A form of Cr that has recently received attention is the organically 
complexed Cr source, chromium picolinate (CrP). This form of Cr consists of 
one molecule of (Cr3+) complexed with three molecules of picolinic acid. 
Several studies have shown that dietary CrP supplementation can improve 
performance and increased the plasma insulin concentration of laying hens 
(Sahin et al., 2001) under cold stress. In rats, Cefalu et al. (2002) reported 
that CrP enhances insulin sensitivity and glucose disappearance and 
improves lipids in male obese hyperinsulinemic.  

In addition, the use of Cr has been suggested to have positive impacts 
on farm profitability, and many animal health benefits, including increased 
longevity; enhanced reproduction, improved immune response and lean 
carcass quality (Mooney and Cromwell,1997). Dietary chromium 
supplementation has been shown to positively affect growth rate and feed 
efficiency of growing poultry (Lien et al., 1999 and Sahin et al., 2001). The 
effect of Cr supplementation on the intensity of growth has been studied 
especially in pigs and cattle. In cattle, a positive effect of Cr supplementation 
on weight gain has been recorded by some authors (Moonsie-Shageer and 
Mowat, 1993), while others have found no positive effect (Swanson et al., 
2000).  

Although many researchers have suggested that Cr should become a 
key ingredient in nutritional supplements, official studies such as the USA 
National Research Council (NRC), animal nutrition subcommittees have not 
yet made final recommendations on minimum dietary Cr requirements for any 
farm animals or poultry species. The results available in the literature of the 
effect of Cr on performance of male or female rabbits were focused 
practically on rabbits at older ages (Hamed 2005 and Nasif, 2008).  However, 
the information on the effect of different doses from CrP on growth 
performance of growing rabbits are not available in the literature.  

Therefore, the present work included studying the effect of daily 
treatment of chromium picolinate (9 μg/kg LBW), from 5 up to 10 wk of age,  
on growth performance in relation to blood parameters, carcass traits, 
chemical analysis of meat and economic efficiency at 13 wk of age.  

 
MATERIALS AND METHODS 

 
The experimental work was carried out in Rabbit Session, Sakha 

Experimental Station belonging to Animal Research Institute, Agricultural 
Research Center in cooperation with Department of Animal Production, 
Faculty of Agriculture, Mansoura University, Egypt, during the period from 
November 2007 to May 2008. 
Animals: 

A total of 20 NZW male bunnies weaned at 5 weeks of age having 
average live body weight of 620±20.2 g was used in this study. Rabbits were 
divided into 2 groups, 10 animals in each. Animals were housed in pairs in 



J. Agric. Sci. Mansoura Univ., 34 (10), October, 2009 

 9967 

flat-deck cages made of galvanized wire (50 x 60 x 40 cm) prepared with 
water nipple. 

Rabbits in the 1st group were served as control (G1) without any 
treatment. However, those in the 2nd group (G2) were given daily oral dose 
from chromium picolinate at levels of 9 μg/kg body weight from 5 up to 10 
weeks of age.  
Feeding system: 

All growing rabbits were kept under similar feeding and managerial 
conditions during an experimental period from 5 to 13 wk of age. Animals 
were fed ad. libitum, on commercially complete feed diet in pelleted form. 
Ingredients and chemical composition of the complete feed diet is presented 
in Table (1). Chemical analyses of feeds were determined according to 
A.O.A.C. (1980). 
 

Table (1): Composition of complete feed diet used in rabbit feeding. 
Ingredient % Item Chemical analysis (on DM basis, %) 

Wheat bran 30.0 DM 88.61 

Soybean meal, 44% 16.0 OM 90.49 

Yellow corn 20.0 CP 17.9 

Barley grain 30.0 EE 1.74 

Limestone 1.0 CF 10.93 

Premix* 0.5 NFE 59.92 

Sodium chloride 0.5 Ash 9.51 

Di-Ca phosphate 2.0 - - 

Total 100 Total 100 
* One kg of premix contained 3.3 x 106 IU Vit. A; 3.3 g Vit. E; 3.3 x 106 IU Vit. D3; 0.33 g Vit. 

K; 0.33 g Vit B1; 1.33 Vit. B2; 6.67 Vit B5; 0.50 g Vit B6; 3.3 g Vit. B12; 3.3 Pantothenic acid; 
0.33 Folic acid; 16.67 mg Biotin; 166.67 g Cholin; 1 g Copper; 10 g Iron; 13.3 g Mn; 15 g 
Zn; 0.1 g Iodin; 0.03 g Se and Carrier CACO3 to 1 kg. 

 

Experimental procedures: 
During an experimental period from 5 up to 13 weeks of age, live body 

weight (LBW) and feed intake of rabbits in all groups were biweekly recorded 
to study changes in growth performance. Then, the daily gain, feed intake 
and feed conversion were biweekly calculated. 
Blood sampling: 

Throughout the experimental period from 5 wk of age (pre-treatment), 
blood samples were biweekly (0, 2, 4, 6 and 8 wk of age) collected from the 
ear vein of five rabbits in each group into test tubes to determination of Cr in 
blood serum. However, blood samples were collected at end of the 
experiment immediately after slaughter for blood biochemicals determination. 
Blood serum was separated by centrifugation at 3000 rpm for 15 min and was 
stored for analysis at –20oC.  
Slaughter procedure: 

 At the end of the experimental period, three males from each group 
were randomly taken and weighed before slaughter. After complete bleeding, 
the head, pelt, viscera, feet and tail were removed. Immediately after 
slaughtering, the gastrointestinal tract of each animal was removed and full 
segments of the digestive tract were separated and weighed with their 
contents.  
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Weight of carcass (dressed weight) was recorded, and then dressing 
percentage was calculated. Weights of edible and in-edible organs were 
recorded. Samples from meat from the right caudal side of the carcass were 
taken for chromium analysis.  
Analytical methods: 

In blood samples, concentration of glucose in fresh serum, total protein, 
albumin and cholesterol, and activity of asprtate transaminase (AST) and 
alanin transaminase (ALT) were determined colorimetrically in stored serum 
using commercial kits. However, concentration of globulin was computed by 
subtracting albumin from total protein. Concentration of Cr was biweekly 
determined in blood serum and in meat of slaughtered rabbits as described 
by Chang et al. (1992) using graphite furnace atomic absorption pectroscopy. 

 All blood parameters were estimated using spectrophotometer 
(spectronic 21 D, USA, 1988) and commercial kits produced as described by 
authors according to the following table: 

 

Parameter Author(s) 

Total protein Cornall et al. (1949) 

Albumin Weichselaum (1946) 

Glucose Trinder (1969)  

Total cholesterol Watson (1960) 

Urea Patton and Crouch (1977) 

Creatinine Wilding et al. (1977) 

AST and ALT Reitman and Frankal (1957) 

 
Statistical analysis: 

The obtained data was statistically analyzed according to Snedecor 
and Cochran (1982) using computer programme of SAS system (1987).  

 

RESULTS AND DISCUSSION 
 

Growth performance: 
Effect of chromium treatment on all growth parameters of rabbits (Table 

2) was not significant. However, there was a tendency of slight improvement 
in growth performance of treated than in control rabbits. 

The effect of Cr supplementation on the intensity of growth has been 
studied especially in pigs and cattle, not in rabbits. In cattle, a positive effect 
of Cr supplementation on weight gain has been recorded by Moonsie-
Shageer and Mowat (1993), while Bunting et al. (1994); and Swanson et al. 
(2000) have found no positive effect on cattle as found in rabbits in this study.  

Most authors mentioned that Cr supplementation during periods of 
increased stress has a positive effect on weight gain. At longer intervals after 
increased stress (sale, moving or transport), no positive effect of Cr 
supplementation on growth intensity has been found. The above mentioned 
results have also been confirmed by experimental results on pigs. Page et al. 
(1993) have found an increase in weight gain when supplementing Cr (0.05 
and 0.2 mg/kg ration), but a decrease when supplementing 0.1 mg/kg of the 
feeding ration. Other studies (Mooney and Cromwell, 1995, 1997) have 
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confirmed the positive effect of supplementing 0.2 mg/kg of Cr on gain, but 
not on nutrient conversion.  
 
Table (2): Growth performance parameters of rabbits in control and 

treatment groups during the experimental period. 
Parameter G1  G2 

Av. initial weight (g) 619.0±19.8 622.0±21.25 
Av. final weight (g) 2148.5±47.4 2290.5±37.5 
Total weight gain (g) 1529.5±98.3 1668.5±93.04 
Average daily gain (g) 26.1±1.91 29.8±1.62 
Average total feed intake (g) 5973.9±105.2 6186.3±103.55 
Average daily feed intake (g) 103.0±1.84 106.7±1.78 
Feed conversion ratio (intake, g/g gain) 4.04±0.19 3.58±0.21 
G1: Control   G2: 9 µg/kg LBW  
 

The wide variation in the effect of Cr negatively or positively on growth 
performance may be due to species and/or dose differences. In this respect, 
Page et al. (1993) found that supplementation of 0–0.8 mg from Cr/kg ration 
has led to a decreasing linear trend regarding fodder intake as well as weight 
gain with growing Cr doses. Other studies have reported no weight gain 
increase when Cr supplementation was lower than 0.25 mg/kg (Boleman et 
al., 1995 and Lindemann et al., 1995b). A similar recent study  of Lien et al. 
(2005) with CrP (0.2 mg/kg) in weanling pigs at 4 weeks old, during nine 
weeks of the experiment, indicated that Cr had no effect on growth 
performance.  

In agreement with the present results of feed intake,  Lien et al. (1999) 
and Sahin et al. (2002a) reported that increasing supplemented Cr in broiler 
diets significantly increased feed consumption. Also, Sahin et al. (2002b) 
found that increasing supplemental CrP in laying Japanese quail diets 
increased feed intake. Moreover, Chen et al. (2001) reported that turkey 
males received 1 mg/kg Cr supplementation significantly increased feed 
intake at 9-18 wks of age. 
Blood parameters:  

Effects of Cr treatment on blood parameters are shown in Table (3). 
The present results indicated a significant (P<0.05) decrease in concentration 
of albumin, albumin/globulin ratio, glucose, cholesterol, urea and creatinine 
as well as significant (P<0.05) decrease in activity of AST and ALT in serum 
of treated rabbits as compared to the control ones. However, the differences 
in total protein and globulin concentrations were not significant. 

 These results regarding total protein are keeping with those reported 
by Chen et al. (2001), who found that dietary Cr supplementation at 1 or 3 mg 
Cr/kg diet to male turkey diets for 14 weeks did not significantly influence 
serum total protein compared to control. 

The observed decrease in glucose concentration in treated rabbits was 
indicated by Chen et al. (2001), who reported that dietary Cr supplementation 
at 3 mg/kg significantly decreased glucose concentration in plasma of turkey. 
Similar trend was reported by dietary Cr supplementation in broiler diets (Lien 
et al. 1999, Sahin et al. 2002a and Uyanik et al., 2002). In this line, Cupo and 
Donaldson (1987) reported that dietary Cr supplementation increased (16%) 
rate of glucose utilization in liver tissue, which explains the decrease in 
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glucose levels obtained in this study. Chromium is generally accepted as the 
active component in the glucose tolerance factor, which increases the 
sensitivity of tissue receptors to insulin, resulting in increased glucose uptake 
by cells (Abraham et al., 1992). Furthermore, Anderson et al. (1991) 
suggested Cr involvement in carbohydrate metabolism including glucose 
uptake, glucose utilization for lipogenisis, and glycogen formation.  
 
Table (3):Concentration of some biochemicals and activity of 

transaminases in blood serum of rabbits in control and 
treatment groups at end of the experimental period (13 wk of 
age). 

Parameter G1 G2 Sign. 
Protein metabolism: 
Total protein (g/dl) 9.06±0.76 8.84±0.38 NS 
Albumin (g/dl) 5.88±0.2 4.69±0.43 

* 

globulin (g/dl) 3.18±0.66 4.15±0.05 NS 
Albumin/ globulin ratio 1.84 1.13 - 
Carbohydrate metabolism: 
Glucose (mg/dl) 128.33±1.66 101.66±4.4 * 

Lipid metabolism: 
Cholesterol (mg/dl) 121±2.64 95.33±8.37 

* 

Kidney function: 
Creatinine (mg/dl) 1.18±0.02 0.92±0.03 * 

Urea (mg/dl) 61.33±3.17 44.33±1.76 * 

Transaminases activity (AST and ALT) 
AST(U/l) 34.00±1.73 14.0±1.52 * 

ALT (U/l) 19.33±1.20 8.00±1.52 
* 

G1: Control   G2: 9 µg/kg LBW   NS: Not significant   * Significant at P<0.05 
 

Additionally, the results obtained in this study regard to the significant 
(P<0.05) decrease in concentration of total cholesterol in serum of treated 
rabbits are in agreement with the results of Anderson (1999) and Sahin et al. 

(2002a). They reported that increased supplemental Cr decreased blood 
cholesterol concentration. Moreover, in non-ruminants serum total cholesterol 
concentration was reduced (Mertz, 1993 and Lindemann et al., 1995a).  

In contrast to the present results, Chen et al. (2001) reported that 
dietary Cr supplementation at 1 mg Cr/kg diet to male turkey diets for 14 
weeks did not significantly influence serum creatinine, but increasing Cr 
supplementation up to 3 mg Cr/kg significantly increased creatinine 
concentration at 22 weeks of age. Also, Shinde et al. (2003) reported that 
concentration of urea and creatinine as well as activity of AST and ALT in 
serum of healthy rats treated with CrP were not significantly different from 
those of the controls.  
Carcass traits and chemical composition of meat: 

Data of carcass traits presented in Table (4) show a significant 
increase (P<0.05) in net carcass weight (including the upper, mid and lower 
portions) and total weight of edible organs (head, liver, heart, kidney, spleen 
and testes) in treated compared with control rabbits, reflecting impact of Cr 
treatment on dressing percentage (61.1 and 56.6%, respectively).  
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In agreement with the present results, Ibrahim (2005) found that 
carcass weight and carcass percentages significantly increased (P<0.05) in 
groups received Cr supplemented diet compared with the control group. 

Although liver weight was significantly higher in treated than control 
group, hepato-somatic index did not differ significantly between both groups. 
These results are similar to those reported by Page et al. (1993), who found 
that liver weight was not affected by Cr supplementation. 

 Additionally, absolute and relative weights of heart were almost higher 
in treated than in control group indicating marked effect of Cr treatment on 
increasing heart weight. Interestingly to note that weight of skin and legs was 
heavier in control than in treated group (Table 4). 

 

Table (4): Carcass traits of slaughtered rabbits in control and treatment 
groups at end of the experimental period. 

Item G1 G2 Sign. 

Pre-slaughter weight (g) 2000.0±85.44 2296.7±101.7 - 

Carcass net weight (g) 921.4±12.9 1151.9±12.8 * 

Upper region weight (g) 335.3±3.38 401.8±14.30 * 

Lower region weight (g) 345.4±7.69 442.1±13.80 * 

Mid region weight (g) 240.7±19.3 308.0±5.680 * 

Weight of edible organs (g): 

Head 120.0±2.02 134.6±7.97 NS 

Liver 62.6±3.13 77.6±4.55 * 

Hepato-somatic index (%) 3.1±0.32 3.4±0.25 NS 

Heart 6.2±0.36 11.4±1.83 * 

Heart/LBW (%) 0.31±0.001 0.50±0.006 * 

Kidney 15.5±0.95 16.53±1.7 NS 

Kidney/LBW (%) 0.78±0.007 0.72±0.011 NS 

Spleen 1.45±0.39 2.0±0.90 NS 

Testes 4.3±0.24 5.5±0.14 NS 

Testes/LBW (%) 0.22±0.002 0.24±0.003 NS 

Total 210.1±1.3 250.7±6.17 * 

Edible organs + carcass (g) 1131.5±28.2 1402.6±36.5 * 

Dressing (%) 56.6±1.10 61.1±1.50 * 

Weight of edible organs (g): 

Lung 10.5±0.740 11.12±0.96 NS 

Viscera 367.9±51.8 365.4±50.6 NS 

Viscera/LBW 0.18±0.018 0.15±0.015 NS 

Skin and legs 433.3±16.5 396.7±18.3 * 

Blood 56.66±6.66 63.33±13.3 NS 

Total  868.5±72.0 894.1±79.1 NS 
G1: Control   G2: 9 µg/kg LBW   NS: Not significant   * Significant at P<0.05 

 
Regarding the effect of Cr treatment on chemical composition of meat, 

results in Table (5) show significant (P<0.05) increase only in CP content, 
being higher in meat of treated than in control rabbits (70.7 vs. 63.8%). This 
could be explained by the metabolic action of Cr on increasing protein 
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deposition (Mooney and Cromwell, 1997 and Sahin et al., 2002b) and is 
thought to have a role in nucleic acid metabolism because it increased amino 
acid incorporation into liver protein in vitro (Weser and Koolman, 1969). 

It is worthy noting that, the observed reduction in CP in treated group 
was associated with a tendency of lower EE content from 31.5% in control to 
24.5% in treated group. 
 
Table (5): Chemical analysis of meat of slaughtered rabbits in control 

and treatment groups at end of the experimental period. 

Item G1  G2  Sign. 

CP (%) 63.8±2.71 70.7±2.41 * 

EE (%) 31.5±3.01 24.5±2.58 * 

Ash (%) 4.72±0.47 4.76±0.18 NS 

 
In accordance with the obtained results, Ibrahim (2005) found 

significant decreases (P<0.05) in abdominal fat weight, subcutaneous fat 
weight, total body fat weight and percentages in all chicken groups received 
Cr supplemented diet (10-50 mg Cr per kg diet) compared with the control 
group. Similar results were reported by Hossain (1995); Hossain et al. (1998); 
Choct (1999) and Sahin et al. 2002a). Moreover, Ward et al. (1993) reported 
a tendency for 200 ppb of CrP to increase protein percentage and decrease 
fat percentage of 3-wk old broiler chick carcass. This may be due to a 
tendency of decrease in fat deposition in the tissue. 

Such findings in carcass traits may indicate good carcass quality of 
treated rabbits, which are desirable for human consumption and in comparing 
with the control.  
 
Chromium profile: 

 Chromium concentration in blood serum of rabbits as affected by 
treatment and sampling time presented in Table (6) shows significantly 
(P<0.05) higher concentration in serum of treated than in control rabbits by 
about 15%. However, the effect of sampling time on Cr level was not 
significant, ranging between 1.08 and 1.20 ppm during all sampling times. 

Also, the effect of interaction between treatment and sampling time on 
Cr level was insignificant indicating higher Cr concentration in treated than in 
control rabbits at all post-treatment sampling times (Fig. 1). 

In agreement with the present results, Anderson et al. (1989) reported 
that Cr concentrations of breast, liver, kidney were linearly increased with the 
increasing organic Cr supplementation. Also, Sahin et al. (1996) found that 
levels of chromium increased in the serum of sheep grazed plants around 
Ferrochromium Factory. Chromium concentrations were 0.009, 0.092, 0.023 
and 0.0125 μg/ml in serum of animals and 0.850, 6.580, 2.730 and 1.858 
ppm in plants of control (60–80 km from factory), 4 and 8 km from factory, 
respectively. On the other hand, Sahin et al. (2001) found that supplemental 
Cr did not affect Cr content in serum and tissue of rabbits and Cr in the diet 
up to 400 ppb did not result in toxic accumulation in any tissue. Also, in 
steers, Chang et al. (1992) reported that Cr supplementation of steers did not 
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affect Cr contents in rib lean, liver, rib fat and kidney. This difference may be 
due to species/does differences.  

Likewise, possibly, Cr may be an element participating in certain 
enzymes activities that the most common being zinc and copper (Burton et 
al., 1993 and Fielden and Rotilio, 1984). So, its presence in meat for human 
consumption is very important from the economic point of view.  
 
Table (6): Concentration of chromium in blood serum of rabbits as 

affected by treatment and sampling time. 

 Chromium concentration (ppm) 

Item Blood serum Meat 

Effect of treatment: 

G1  1.07±0.05b 1.36±0.033b 

G2  1.24±0.03a 1.53±0.028a 

Significance P<0.05 P<0.05 

Effect of sampling time (week) of treatment: 

0 1.20±0.03 - 

2 1.18±0.04 - 

4 1.16±0.07 - 

6 1.08±0.09 - 

8 1.15±0.13 - 

Significance NS - 
G1: Control   G2: 9 µg/kg LBW   NS: Not significant   *  Significant at P<0.05 
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Fig. (1): Change in chromium concentration in blood serum of rabbits in 

control and treatment groups during the experimental period. 
 
Viability rate and economic efficiency:  

It is of interest to record that viability rate was 100% in the control and 
Cr supplemented groups, during the experimental period from 5 to 13 wk of 
age (Table 7).  

Economic evaluation of chromium treatment as compared to control 
(Table 7) shows that rabbits in treated group (G2) increased total cost of 
feeding as a result of increasing feed intake and cost of Cr treatment. 
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However, the observed increase in total gain of rabbits in G2 improved net 
revenue by about 7.2% as compared to controls. 
 
Table (7): Viability rate and economic analysis of chromium treatment. 

Item G1 G2 

Viability rate (%) 100 100 

Total feed intake (kg/h) 5.97 6.19 

Cost of feeding (L.E./h) 9.56 9.90 

Cost of treatment (L.E./h) - 0.85 

Total cost of feeding (L.E./h) 9.56 10.75 

Total weight gain (kg/h) 1.53 1.67 

Total revenue (L.E./h) 26.01 28.39 

Net revenue/h 16.45 17.64 

Relative net revenue 100 107.2 
   G1: Control   G2: 9 µg/kg LBW, Price of each kg feed intake and kg gain was 1.6 and 17 

L.E., respectively according to market prices at 2008.  
 

Based on the foregoing results of the current study, treatment of 
growing rabbits with daily oral dose of chromium piclonate at a level of 9 
µg/kg LBW improved growth performance, feed conversion, carcass quality 
and net revenue. The obtained high CP and Cr contents and low fat content 
in rabbit meat supplemented with Cr may suggest the possibility of its 
consumption for diabetic patients and as anticholesteroleamic meat. 

Further studies are required to indicate the medical effect of meat 
produced from rabbits supplemented with Cr. 

 
REFERENCES 

 
Abraham, A.S.; Brooks, B.A. and Affilication, E.U. (1992). The effects of 

chromium supplementation on serum glucose and lipids in patients with 
and without non insulin-dependent diabetes. Metabolism, 41: 768-771. 

Anderson, R.A. (1999). Chromium As An Essential Nutrient. The chromium 
file from the International Development Association, N. 6, September 
45 Rue de Lisbone, 75008, Paris. 

Anderson, R.A., Bryden, N.A., Polansky, M.M. and Richards, M.P.(1989). 
Chromium supplementation of turkeys: Effects on tissue chromium. J. 
Agric. Food Chem., 37:131-135. 

Anderson, R.A.; Polansky, M.P.; Bryden, N.A. and Canary, J.J. (1991). 
Supplemental chromium effects on glucose, insulin, glucagons, and 
urinary chromium losses in subjects consuming controlled low 
chromium diets. Am. J. Clin. Nutr., 54: 909-916. 

A.O.A.C. (1980). Official Methods Of Analysis. Association Of Official 
Analytical Chemists. 13th Ed. Washington, USA. 

Boleman, S.L.; Boleman, S.J.; Bidner, T.D.; Southern, L.L.; Ward, T.L.; 
Pontif, J.E. and Pike, M.M. (1995). Effect of chromium picolinate on 
growth, body composition, and tissue accretion in pigs. J. Anim. Sci. 
73:2033-2042. 



J. Agric. Sci. Mansoura Univ., 34 (10), October, 2009 

 9975 

Bunting, L.D.; Fernandez, J.M.; Thompson, D.L.P. and Southern, L.L. (1994). 
Influence of chromium picolinate on glucose usage and metabolic 
criteria in growing Holstein calves. J. Anim. Sci., 72:1591-1599. 

Burton, J.L., Mallard, B.A. and Mowat, D.N. (1993). Effects of supplemental 
chromium on immune responses of peri-parturient and early lactation 
Dairy Cows. J. Anim. Sci. 71:1532-1559. 

Chang, X.; Mowat, D.N. and Spiers, G.A. (1992). Carcass characteristics and 
tissue–mineral contents of steers fed supplemental chromium. Can. J. 
Anim. Sci., 72: 663. 

Chen, K.L.; Lu J.J.; Lien T.F. and Chiou, P.W. (2001). Effects of chromium 
nicotinate on performance, carcass characteristics and blood chemistry 
of growing turkeys. Br. Poultry Sci., 42:399-404. 

Choct, M. (1999). Increasing efficiency of lean tissue deposition in broiler 
chickens. Rural Industries Research and Development Corporation 
Project UNE-54A, University of New England, Amidale, NSW, 
Australia. 

Cefalu, W.T.; Wang, Z.Q.; Zhang, X.H.; Baldor, L.C. and Russell, J.C. (2002). 
Oral chromium picolinate improves carbohydrate and lipid metabolism 
and enhances skeletal muscle Glut-4 translocation in obese, hyper-
insulinemic (JCR-LA corpulent) rats. J. Nutr. 132:1107-14. 

Cornall, A.G.; G.J. Bardawill and M.M. Daved (1949). Determination of total 
protein. J. Biol. Chem. 177: 751. (C. F. Hartmann and Lascelles, 1965). 

Cupo, M.A. and Donaldson, W.E. (1987). Chromium and vanadium effects on 
glucose metabolism and lipid synthesis in the chick. Poult. Sci.66:120-
128. 

Fielden, E.M. and Rotilio. G. (1984). The Structure and Mechanism of Cu/Zn-
Superoxide Dismutase. In: R. Lontie (Ed.) Copper Proteins and Copper 
Enzymes. Vol. II., P 27, CRC Press, Boca Raton, FL. 

Hamed, R.S. (2005). Effect of receiving chromium picolinate on the 
reproductive efficiency of New Zealand White and V-line does in 
summer. Egypt. Poult. Sci., 25:209-223. 

Hossain, S.M. (1995). Effects of chromium yeast on performance and 
carcass quality of broilers. Alltech's 11th Annual Symposium (poster 
presentation). 

Hossain, S.M.; Barrento S.L. and Silva C.G. (1998). Growth performance and 
carcass composition of broilers fed supplemental chromium from 
chromium yeast. Anim. Feed Sci. and Technology, 71: 217-228. 

Ibrahim, k.A. (2005). Effects of dietary chromium supplementation on growth 
performance, carcass characteristics and some blood parameters of 
broilers. Egypt. Poult. Sci. 25:167-185. 

Lien, T.F.; Horng, Y.M. and Yang, K.H. (1999). Performance, serum 
characteristics, carcass traits and lipid metabolism of broilers as 
affected by supplement of chromium picolinate. Br. Poult. Sci. 40:357-
363. 

Lien, T.F.; Yang, K.H.; Link, K.J. (2005). Effects of chromium propionate 
supplementation on growth performance, serum traits and immune 
response in weaned pigs. Asian-Aust. J. Anim. Sci., 18:403–408. 



El-Ayek, M.Y. et al. 

 9976 

Lindemann, M.D.; Wood, C.M.; Haper, A.F.; Kornegay, E.T. and Anderson, 
R.A. (1995a). Dietary chromium picolinate additions improve gain/feed 
and carcass characteristics in growing/finishing pigs and increase litter 
size in reproducing sows. J. Anim. Sci. 73: 457-465. 

Lindemann, M.D.; Harper, A.F. and Kornegay, E.T. (1995b). Further 
assessments of the effect of supplementation of chromium from 
chromium picolinate on fecundity in swine. J. Anim. Sci. 73 (suppl. 1): 
85. 

Linder, M.C. (1991). Nutrition and Metabolism of the Trace Elements. 
Nutritional Biochemistry and Metabolism with Clinical Applications. 215-
276. Elsevier New York, NY. USA. 

Mertz, W. (1993). Chromium in human nutrition: a review, J. Nutr., 123: 626-
633. 

Mooney, K.W. and Cromwell, G.L. (1995). Effects of dietary chromium 
picolinate supplementation on growth, carcass characteristics, and 
accretion rates of carcass tissues in growing-finishing swine. J. Anim. 
Sci., 73:3351-3357. 

Mooney, K.W. and Cromwell G.L. (1997). Efficacy of chromium picolinate and 
chromium chloride as potential, carcass modifiers in swine. J. Anim. 
Sci., 75:2661-2671. 

Moonsie-Shageer, S. and Mowat, D.N. (1993). Effect of level of supplemental 
chromium on performance, serum constituents, and immuno status of 
stressed feeder calves. J. Anim. Sci., 71:232-238.  

Nasif, A.E. (2008). Some physiological studies on poultry. M. Sc. Thesis, 
Mansoura University. 

Page, T.G.; Southern, L.L.; Ward, T.L. and Thompson, D.L. (1993). Effect of 
chromium picolinate on growth and serum and carcass traits of growing 
-finishing pigs. Anim. Sci., 71: 656-662.  

Patton, C.J. and Crouch, S.R. (1977). Spectrophotometric and kinetics 
investigation Berthelot reaction for the determination of ammonia. Anal. 
Chem., 49: 464-469. 

Preuss, P.L.; Grojec, H.G.; Lieberman, S. and Anderson, R.A. (1997). Effects 
of different chromium compounds on blood pressure and lipid 
peroxidation in spontaneously hypertensive rats. Clin. Nephrol., 47: 
325-330. 

Reitman, A. and Frankal, S. (1957). Determination of GOT and GPT. J. Clin. 
Path., 28:56. 

Sahin, K.; Kucuk, O.; Sahin, N. and Ozbey, O. (2001). Effects of dietary 
chromium picolinate supplementation on egg production, egg quality, 
and serum concentrations of insulin, corticostrerone and some 
metabolites of Japanese quails. Nutr. Res., 21:1315-1321. 

Sahin, K.; Sahin, N.; Onderci, M.; Gursu, F. and Cikim, G. (2002a). Optimal 
dietary concentration of chromium for alleviating the effect of heat 
stress on growth, carcass qualities, and some serum metabolites of 
broiler chickens. Biol. Trace Elem. Res., 89:53-64. 

 
 



J. Agric. Sci. Mansoura Univ., 34 (10), October, 2009 

 9977 

Sahin, K.; Ozbey, O.; Onderci, M.; Cikim, G.; and Aysondu, M.H. (2002b). 
Chromium supplementation can alleviate negative effects of heat stress 
on egg production, egg quality and some serum metabolites of laying 
Japanese quail. J. Nutr., 132:1265-1268. 

Sahin, K.; Sahin, N.; Güler, T.; Cerçi, I.H.; and Erkal, N. (1996). A study on 
the effect of chromium in animals grazed around Ferrochromium 
Factory of Elazig. F. U. Sag. Bil. Derg., 10:259-262.  

SAS (1987). Statistical Analysis System. User's Guide, SAS institute INC., 
Cary, NC. U.S.A. 

Snedecor, G.W. and Cochran, W.G. (1982). Statistical Methods. 6th Ed. Iowa 
State University Press, Ames, Iowa, USA. 

Swanson, K.C.; Harmon, D.L.; Jacques, K.A.; Larson, B.T.; Richards C.J.; 
Bohnert, D.W. and Paton, S.J. (2000). Efficacy of chromium-yeast 
supplementation for growing beef steers. Animal Feed and Science 
Technology, 86:95–105. 

Trinder, P.(1969). Determination of blood glucose. Ann. Clin. Biochem., 6: 24. 
Shinde, A. and Goyal, R.K. (2003). Effect of chromium picolinate on 

histopathological alterations in STZ and neonatal STZ diabetic rats J. 
Cell. Mol. Med. Vol. 7, No 3, 2003 pp 322-329 

Uyanik, F.; Atasever, A.; Ozdamar, S. and Aydin, F. (2002). Effects of dietary 
chromium chloride supplementation on performance, some serum 
parameters, and immune response in broilers. Biol. Trace Elem. Res., 
90:99-115. 

Ward, T.L.; Southern, L.L. and Boleman, S.L. (1993). Effect of dietary 
chromium picolinate on growth, nitrogen balance and body composition 
of growing broiler chicks. Poult. Sci., 72 (Suppl.1): 37. 

Watson, D. (1960). Method of determination of cholesterol and urea. Clin. 
Chem. Acta, 5: 637. 

Weichselaum, T.E. (1946). Method for determination of albumin in serum 
blood. Amer. J. Clin. Pathol., 16: 40. 

Weser, U. and Koolman, U.J. (1969). Untersuchungen zur protein 
biosynthese in Rattenieber-zellerkernen.Hoppe Seyler's Z. Physiol. 
Chem. 350:1273-1278. 

Wilding P.; Zilva, J.F. and Wild, C.E. (1977). Transport of specimens for 
clinical analysis. Ann. Clin. Biochem., 14:301-306. 

 
 
 
 
 
 
 
 
 



El-Ayek, M.Y. et al. 

 9978 

با ويرين أأع ي أأن كرنوأأي ي  ادأأاع كرأألم يحأألأاع كر ب  أأ   اكنأأ   متأأير ا كروايو أأي
 كرن يز لانلي كرناو  

 ي   و وأأل ي دأأن يوأأاا  ، كرلأأار  يبأأل  يبأأل كرلأأار  كردأأ ل  ،كرعأأا    يدأأ  و وأأيل 
 جياج يزع  ينان 

 وحا –ج وع  كرونحيا   –و    كرزاكي   – دم إنتاج كر  يكن     
 وحا –واوز كرب يث كرزاكي    –نتاج كر  يكنن    وعهل ب يث كلإ

 

ةكتتت  ن  نتتتي ندي دبنتتتفن نتتتتدو كتتت    ميستتت  ي ن تتتي  02إستتتم في هتتتا دتتتة    ف  ستتت  
 يمتتيرد     م  بتت    دي دتت  تتت  ك ي ديجتت  ي دنتتف  عستتتيم    تت  ه  تت  د تت دي  ف  ستت   002±0200

حتت  ي  محبدتتك   كد تت ين  بحتتي ت دكي يندتتع دبتتا  عف ن  جنمتت جا يدقيمتتت تلد ستت ع   تتفي ي تت  ع   ةتد
 ي  ك  نة  جيم  فد .

ن  ني .    ج يدت   عي تا  02هلف مي ملسدي  ع  ني إ ى  ج يدمد  محمين كك  ن   دبا 
     ك ي ديي ت دكي يندع إسم ف ع  ب ل  ن  تفي   م  ب  ها حد    ر ند  ند دع ج د  ه دت دي د  

نست تد.. كتك  ع  نتي ي تمع محتع  02إ تى  5 دك يج  ي/كدبيج  ي      ي    ت  د ت   9ت مفك 
 ظ يف غة ئد  ي د د  ي حفة

 3مي مج د. ددن ع   في كك نستيدد   لد ه دن     ك يي يدنف   ةتح  بلد س ع   حديد . يمي إ مدت   
نستتتيد   لدتت ه   تت ئي   ةتدحتت  ي  م كدتتي  03 ةكتتي  داتتي ئد   تت  كتتك  ج يدتت  يكتت   د تت دي

   كد  ين  بحي.
ني حع   نم ئج ي تبد   ع  ني  ب دت فة     د ت  هتا   تي   هتا    ج يدت     م  بت   ل  نت  
تي  نتتي  ج يدتت     ل  نتت  ي كتت     تت ي غدتت   منتتين. ينظ تت  هتتا   مج تتت  ن     م  بتت  تتت  ك ي ديي 

نستتت  تتتد   ع تدتتي د  ي  جبيتدتتي د  ي  جبيكتتي  ي  كي دستتمد يك ت دكي يندتتع يببتتع  ع تدتتي د  يكتتة    
( هتا   ستد ي ي كت     ت ي تتد  AST & ALTي  دي د  ي  ك د مدند  ييببع   نات    عن د تا  بكتتف  

   ج يد ع ها م كد    ت يمد    كبا ي  جبيتدي د   ي دك   منيد . ينظ  ع   مج ت  كة ك  د فة ها 
عج  ن    يكي    د فة  منيد  ها    ج يد     م  بت  دت     ل  نت . يدمكته ي     ةتدح      ها ي 
دبتتا   م مدتتي   تتي     حلدلتتا ي  تتي    5000ي  0000دبتتا نستتت    م تت ها  متتيرد   م  بتت    كتت يي 

   ج يد     م  بت  دت     ل  نت . ي      جتك ي  جبتف    نستا  بجسي   كبا  بلبي ك   غ  ت  ندبا ها
جتت  ي. ك نتتع  دتت فة  منيدتت   33303 ل تتتك  30903 ج يدتت     م  بتت  دتت     ل  نتت  كتت    يتتك هتتا   

. ي ستم بي   تفد  د دتك 0306 ل تتك  3203 بت يمد    حلدلا ها    ج يد     م  ب  دت     ل  نت  
ها    ج يد    ر ند . م كدت    كت يي كت    0305ها    ج يد   عي ا إ ى  3005إ ى  لان   و    

.  ع  ني هتا    ج يدت    ر ندت  %05 ي ها    ج يد    ر ند  د     ج يد   عي ا يد  د  ها   سد
 0030 ل تتك  0053ك   ت   م كد  د  ا      كت يي هتا   ستد ي هتا كتك   مدنت ع ي  بحتي تمتف   ستب  

   م  بتت  ي    ل  نتت  نرنتت ن    متت ة  هتتا    ج تتيدمد  %022   بدتتي .  متتفك   حديدتت  كتت   جتت ن هتتا 
 .  مج دتد 

يتنتت ن دبتتا   نمتت ئج   ستت تل  هتتا دتتة    ف  ستت  هتت    م  بتت   ع  نتتي   ن  دتت  دي دتت  تتت  مج د. 
 دك يجت  ي  كتك كدبتيج  ي ي   حتا( حستنع   ت ئي   ن تي ي م  تك   محيدتك  9 ك يي ت سمين 

  غة ئا ي   ئي   ةتدح  ي   تح     ها. ند   ي  نم ئج    مح ك دبد   لا م  م  حمين   ت يمد  
 يي يإن   و  حمين   فد  ها  حتي  ع  نتي    م  بت  يتف دلمت ا إ ك ندت  إستم قك دتة    بحتيي ي  ك

     ا   سك  يكة ك كبحي يبدك   كي دسم يك.


