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Abstract. Camel whey considered as a potent source for many 
different biologically active proteins. According to that, this 
study was aimed to find out the antioxidant and anticancer 
activity of the prepared camel whey immunoglobulins. The in 
vitro effect of the prepared whey immunoglobulins 
concentrations on colon cells morphology and growth was 
investigated by tissue culture technique. Results showed that 
camel whey immunoglobulins reduced colon cell viability. 
Moreover, the obtained results revealed that these 
immunoglobulins had high antioxidant activity. In conclusion, 
this research support the scientific evidence of camel whey 
proteins beneficial effects in disease therapy. 
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Introduction 

Natural products considered to be one of the numerous sources of therapeutic 
agents. Among them, camel whey which acts as a nutritional supplement that is a good 
source of amino acids and biologically active proteins (Badr et al., 2017). Moreover, there 
is a growing evidence that camel whey proteins possess therapeutic properties in different 
pathological conditions. This is clearly noticed through the clinical trials using camel whey 
protein supplementation. These trials provided the immuno-modulator, antioxidant, anti-
inflammatory, antidiabetic, anti-thermal and antihypertensive activities (Low et al., 2003; 
Smith and Vane, 2003; Sanz Fernandez et al., 2014; Ajarem et al., 2015). Furthermore, 
studies showed that camel whey proteins supplementation maintain a high concentration 
of cellular antioxidants and boost immune defenses that promote carcinogen 
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detoxification (Badr et al., 2017). In addition to that, camel whey protein display 
antibacterial, antiviral, iron binding, activities (El Sayed et al., 1992). 

As oxidative stress appears to play an important role in many human diseases, 
there is a significant need for natural antioxidants. Camel whey proteins supposed to be 
one of those natural products that may play a central role as antioxidants in 
immunomodulation (Ebaid et al., 2012). However, all previous studies reported the 
antioxidant effects of whole milk, fermented milk, total protein hydrolysate and specific 
protein such as lactoferrin (Al-Ayadhi and Elamin, 2013; Habib et al., 2013; Zhu et al., 
2016; Al-Shamsi et al., 2018; Ayyash et al., 2018). Otherwise, there is little information 
available in the literature about the antioxidant action of camel whey immunoglobulins. 
Consequently, this study was exploring the antioxidant activity of the these unique 
immunoglobulins. 

Materials and methods 

Whey immunoglobulins preparation 
Milk samples were collected by a veterinary specialist from one female camel 

(Jenin, West Bank). For whey immunoglobulins preparation, the casein was precipitated 
from the pooled skimmed milk samples by milk renneting with commercially available 
rennin to obtain good crude contraction (Brussow et al., 1987). The coagulated milk was 
heated up to 56 °C for 10 min. Then, casein was separated from lacto serum by filtration. 
For final clarification, the lacto serum was centrifuged for 30 min at 10,000 rpm at 4 °C. 
After that, the obtained supernatant was filtered using a millipore filter (0.45 µm). Then, 
the filtered supernatant was lyophilized to get powder of whey immunoglobulins pool. 
Total protein quantitation of the camel whey sample was determined by Biuret 
colorimetric assay (Gornall et al., 1949). 

In vitro morphological study 
The human colorectal cancer cell line was obtained from the American Type 

Culture Collection (ATCC, HCT116 number: CCL-247, from human the epithelial tissue of 
the colon). For a microscopic screening experiment, the cells were seeded into 12-well 
plates in 900 μL of RPMI medium (Biological Industries, USA) containing 5% FBS, at 
plating density of (2 x 104 cells/well). Whey immunoglobulins were solubilized in 0.2 M 
phosphate buffer (pH = 7). Then, 100 μL of various concentrations (1, 2.5, 5, 7.5, and 
10 mg/mL) was added in duplicates to the prepared 12-well plates and incubated at 37 °C, 
5% CO2, 95% air and 100% relative humidity for 24 h. To observe the morphological 
changes of the cells an inverted microscope was used (Labomed, USA). 

Antioxidant assay 
2,2-diphenyl-1-picryl-hydrazyl-hydrate (DPPH) free radical assay was carried out 

in a 96-well microplate (Jayanthi and Lalitha, 2012). In summary, 100 μL of various 
concentrations of whey immunoglobulins in methanol (0.5-0.01 mg/mL) were added to 
100 μL of 0.01% methanolic DPPH solution. The plate was incubated for 30 min in the 
dark at room temperature and the absorbance was recorded at 540 nm using a micro plate 
reader (Labtech, UK). Ascorbic acid at different concentrations (0.5-0.01 mg/mL) was 
used as standard. 

The DPPH radical scavenging activity (%) was calculated as follows: 
 

DPPH scavenging activity (%) = [(A control – A sample) / A control] × 100 
 

Where was the absorbance of control (DPPH + Methanol without sample) and was 
the absorbance of sample (DPPH + Sample (whey/standard)). 
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Results and discussion 

Results showed that camel whey immunoglobulins reduced the viability of colon 
cells in a concentration dependent manner specially at 10 mg/mL (Figure 1). The obtained 
results revealed the cytotoxic potential of camel whey immunoglobulins as the 
microscopic examination performed after 24 h. In this regards, most studies rely on the 
bovine whey protein on cancer. However, some studies showed the in vivo anticancer 
activity of camel milk and its constituents on colon cancer. For example, high 
concentration of camel milk lactoferrin induced growth arrest in colon cancer cells (Habib 
et al., 2013). 
 
 
 

 

Figure 1. In vitro effect of camel whey immunoglobulins on colon cells at different concentrations 
(mg/mL). 
 
 
 

Additionally, a study in an animal model of colon induced carcinoma revealed that 
whey protein decreased tumor burden and camel whey fed animals exhibited zero 
percentage of mortality (Papenburg et al., 1999). Also, researchers studied the effect of 
dietary supplementation with camel whey proteins on the chemically induced colon 
tumors. They found that the long-term consumption of camel whey proteins reduced the 
risk of colon cancer (Hakkak et al., 2001). 
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Regarding the obtained results, the in vitro impact of camel whey 
immunoglobulins on the colorectal cancer cell line support the previous recorded 
experiments. Camel antibodies paid an attention to researchers in cancer therapy 
targeting and diagnosis. The main feature of these unique immunoglobulin types which 
are also called heavy chain antibodies is the absence of the light chains that are normally 
present in the conventional antibodies (Evers et al., 2008). Moreover, their small size 
provides them the ability to penetrate different tissues that cannot be reached by other 
antibodies (Cortez-Retamozo et al., 2002). In addition to that, these antibodies have the 
ability to recognize epitopes which are less antigenic for conventional ones (Lauwereys et 
al., 1998). 

The antioxidant assay that is routinely employed in laboratories for the 
determination of the free radical scavenging potential of natural products is DPPH free 
radical scavenging assay. In this experiment, the obtained results revealed that camel 
whey immunoglobulins had high antioxidant activity (Figure 2). The increase in DPPH 
radical scavenging activity of camel whey immunoglobulins was in agreement with results 
obtained by some studies concerning the bioactive peptides obtained from enzymatic 
hydrolysis of camel milk and whey (Badr et al., 2017, Ibrahim et al., 2018; Abd El Rahim, 
2020). In this aspect, Abd EL Rahim (2020) proved that the antioxidant properties of 
camel milk bioactive peptides are attributed to their composition, structure and 
hydrophobicity as well as position of amino acid residue, and the molecular weight. 
 
 
 

 
Figure 2. Percentage of inhibition of DPPH activity by whey immunoglobulins different 
concentration (mg/mL). 
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Conclusion 

It is interesting to note that camel whey immunoglobulins showed pronounced 
anticancer and antioxidant activities. So, the positive results presented in this research 
highlight the necessity of further in vivo experiments to figure out the exact mechanism of 
action against colorectal cancer. This research confirms the folkloric anticipation of camel 
whey as a therapeutic agent. 
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