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Dietary intervention can improve lipid profile and therefore impede the progress of atherosclerosis. The 
primary aim of this study is to assess the possible role of camel milk in enhancing the antioxidant 
capacity in rats fed a high fat diet. Thirty rabbits were individually divided into three groups, the control, 
HFD and HFD with camel milk. The control group fed on 100 g/day of NOR diet rabbit chow (USA) for 
three months; whereas the HFD group will be fed rabbit diet supplemented with 1.0% cholesterol plus 
1.0% olive oil for same period as the control group. Hyperlipidemia significantly reduced the degree of 
lipid peroxidation (increase in MDA), and a decrease in individual antioxidant. Owing to its high 
antioxidant composition, we hypothesized that camel milk could be effective in laboratory animal model 
subjected to high fat diet. In this regard, camel milk showed a hypolipidemic effects in rats. The exact 
mechanism behind these effects may be well-related to the antioxidant status of camel milk. The high 
fat diet supplemented rabbits showed elevated concentrations of TC (p < 0.001), TG (p < 0.001) and 
lower HDL-C (p < 0.001), compared to the control group. Dietary camel milk counteracted HFD-induced 
hyperlipidemia. The application of an efficient nutraceuticals reducing the risk of hyperlipidemia 
attracts the attention of researcher in recent years. Thus, the exact cause of these effects, in particular 
genomic studies on milk fat should be further investigated. 
 
Key words: Hypolipidemic, antioxidant, atherosclerosis. 

 
 
INTRODUCTION 
 
Hyperlipidemia is an abnormally elevated level of lipids, 
with very bad consequences of hyperlipidemia, including 
affecting blood-brain barrier (Yang et al., 2017). The high 
fat component is responsible for the fat accumulation and 
weight gain (Woodie and Blythe, 2017). Loquat leaf 
extract prevent against hyperlipidemia in rats (Chen et 
al., 2017). The  camel  milk possess anti-cancer and anti-

inflammatory activities (Ahamad et al., 2017), and anti-
diabetic (Meena et al., 2016). Camel milk contains unique 
chemical composition compared with other ruminants. 
This experimental plan is set out to discover whether the 
supplementation of camel milk may result in a change in 
the antioxidant profile in hyperlipidemic rabbits. Camel 
milk  was   observed   to  enhance    wound    closure   by
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Table 1. Composition of traditional diet for rabbit. 
 

Crude protein 18.50% Phosphorus 0.60% 

Crude fat 3.00% Vitamin “A” 12.00 IU/g 

Crude fiber 10.00% Vitamin “D3” 2.20 IU/g 

Ash 6.50% Vitamin “E” 50.0 IU/kg 

Calcium 0.80% Energy 1980 Kcl/kg 

Salt 0.50%   

Trace elements Cobalt. Copper, Iodine, Manganese, Zinc 

 
 
 

improving the diabetic condition, limiting prolonged 
inflammation, suppressing oxidative stress and elevating 
the antioxidant defense system in diabetic rats. 
 
 
MATERIALS AND METHODS 
 
Camel milk 
 
The chemical composition and nutritional quality of camel milk was 
studied. Results showed 11.7% total solids, 3.0% protein, 3.6% fat, 
0.8% ash, 4.4% lactose, 0.13% acidity and a pH of 6.5. The levels 
of Na, K, Zn, Fe, Cu, Mn, niacin and vitamin C were higher and 
thiamin, riboflavin, folacin, vitamin Bt12, pantothenic acid, vitamin A, 
lysine and tryptophan were relatively lower than those of cow milk. 
 
 
Rabbits 
 
The rabbits handling and the experimental plan was set according 
to the Guidelines of the National Committee of Bio and Medical 
Ethics, King Abdul-Aziz City for Science and Technology (KACST), 
Saudi Arabia. Thirty white male rabbits were randomly divided into 
three groups as follows: the control (-), HFD (+) and HFD with 
camel milk, with the control group fed 100 g/day of NOR diet rabbit 
chow (USA) for three months, whereas the HFD group will be fed 
rabbit diet supplemented with 1.0% cholesterol plus 1.0% olive oil. 
The chemical composition of rabbit diet is shown in Table 1. 

 
 
Biochemical analyses 
 
For the same period as the control, blood samples were collected 
three months after the commencement of the treatment for the 
analysis of Malondiaaldehdye (MDA), Catalse (CAT), and 
glutathione peroxidase (GSH-Px). The total plasma cholesterol, 
triglyceride and high-density lipoprotein were measured using 
albacam kits, USA. The results were expressed as mean±SD. To 
assess the significant differences between the control group and 
the fat-fed group of rabbits for lipid profile, reduced glutathione 
(GSH) content in liver homogenate was determined colorimetrically 
by the method modified by Bulaj et al. (1998). Activities of 
antioxidant enzymes glutathione peroxidase (Paglia and 
Valentaine, 1979), superoxide dismutase (Spitz and Oberley, 1989) 
and catalase (Sinha, 1972) were colorimetrically determined using 
commercial assay kits. 

 
 
Statistical analysis 
 
Results   were   statistically   analyzed   using    computer   program 

Statistical package for Social Sciences (SPSS). One-way analysis 
of variance (ANOVA), least significant differences (LSD) and 
Duncan test were used. The difference was considered significant 
at P-value < 0.05 according to Zar (1984). 

 
 

RESULTS AND DISCUSSION 
 
The main objective is to assess the possible 
hypolipidemic effects of camel milk. The central idea for 
the current study is the relation between fat intake and 
the risk of cardiovascular disease and atherosclerosis. 
Recent investigations suggest that oxidative stress 
markers are useful in the evaluation of some types of 
abdominal pathology. 

The chemical composition of experimental diet for 
rabbits is outlined in Table 1. It is well-defined between 
hyperlipidemia and the development of oxidative stress, 
and the introduction of medicinal plants with higher 
antioxidant content proved effective (Tunsophon and 
Chootip, 2016). Previous studies indicated that a variety 
of plants extracts (Natal et al., 2016; Vivarelli et al., 2016; 
Sripradha et al., 2016), natural product (Zhu et al., 2016) 
and whey protein isolates (Betik et al., 2016) were used 
to ameliorate hyperlipidemia’s laboratory animal models. 

Hyperlipidemia significantly reduced the degree of lipid 
peroxidation (increase in MDA), and a decrease in 
individual antioxidant (Table 2). Owing to its high 
antioxidant composition, we hypothesized that camel milk 
could be effective in laboratory animal model subjected to 
high fat diet. In this regard, camel milk showed 
hypolipidemic effects in rats. The exact mechanism 
behind these effects may be well-related to the 
antioxidant status of camel milk. 

The high fat diet supplemented rabbits showed 
elevated concentrations of TC (P < 0.001), TG (p < 
0.001) and lower HDL-C (p < 0.001), compared to the 
control group. Dietary camel milk counteracted HFD-
induced hyperlipidemia (Table 3). The exact mechanism 
may well relate to its chemical composition, in particular 
antioxidant profiles such as high vitamin C (Mohamed et 
al., 2005), and unique immunoglobulin (Jia et al., 2017). 
The camel milk showed hypolipidemic effects in diabetic 
rat model (Abdel Moneim et al., 2016). 

There   is     a     well-documented     relation    between 

http://www.sciencedirect.com/science/article/pii/S0570178315000391#b0225
http://www.sciencedirect.com/science/article/pii/S0570178315000391#b0255
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Table 2. Biological effect camel milk on antioxidant profile for hypercholesterolemic rabbits. 
 

Parameter Control HCD HCD and camel milk 

MDA (nmol/ml) 3.81
a
±0.14 11.25

b
±0.99 6.99

c
±0.44 

GSH (mg/ml) 6.91
a
±0.19 5.00

b
±0.42 6.5

c
±0.24 

SOD (U/ml) 46.11
a
±4.99 21.24

b
±5.2 42.76

c
±4.01 

 

Values are expressed as means ± standard deviation (n = 10). Means with different letters within a 
row are significantly different (p < 0.05). 

 
 
 

Table 3. Biological effect camel milk on lipids profile (mmol/L) for hypercholesterolemic rabbits. 
 

Groups TC (mmol/L) HDL-C (mmol/L) TG (mmol/L) 

Control (normal) 3.24±0.17 2.30±0.10 0.48±0.11 

Control (HFD) 21.01±1.91*** 1.00±0.17*** 1.63±0.21*** 

HFD and camel milk 18.00±1.44***## 1.91±0.31*### 1.01±0.12*# 
 

Total cholesterol, HDL-C high-density lipoprotein cholesterol, TG triglyceride, HFD high control diet. Values are mean±SEM of 
30 animals. Significant difference are indicated by * (P < 0.05); *** (p < 0.001) versus control; # (P < 0.05), ## (P < 0.01); ### 
(p < 0.001) versus HFD. 

 
 
 
hyperlipidemia and the increased production of oxidants. 
The application of efficient nutraceuticals reducing the 
risk of hyperlipidemia attracts the attention of researcher 
in recent years. The higher intake of phytochemical-rich 
foods help in lowering the waist circumference and 
adiposity (Carnauba et al., 2017). 

The study indicated a clear significant difference 
between the control group and the other two groups. The 
supplementation of camel milk normalized TAC. These 
effects may be related to possible hypolipidemic effects 
of camel milk. In conclusion, the exact cause of these 
effects, in particular genomic studies on milk fat should 
be further investigated. 
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