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ABSTRACT
The present study was based on cytotoxic properties of camel milk and its whey against the cervical cancer-

derived cell line, HeLa. High concentrations of camel milk and whey were cytotoxic against these cells. Camel milk 
whey inhibited the migration of these transformed cells, increased the activity of caspase 3, fragmented DNA by 
PCD, and regulated the CYP1A1 oncogene at the transcriptional level. Thus, camel milk whey can be considered as 
a potent nutraceutical with anti-cancer property.
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Camel milk is an adapted dietary supplement 
with multiple antimicrobial and immuno-stimulatory 
properties. Diabetes, infant diarrhoea, hepatitis, 
allergy, lactose intolerance, and alcohol- induced liver 
damage have been treated with it (Galil et al, 2016). 
Numerous immunologically essential molecules, 
such as lysozymes, lactoferrin, lactoperoxidase, 
serum albumin, acidic whey protein, peptidoglycan 
recognition protein, and small peptides, contribute 
to its health benefits (Dubey et al, 2016). Recently, the 
anti-microbial and antioxidant properties of camel 
milk and its role as an anti-cancer and anti-hepatitis 
agent has been demonstrated (Khan et al, 2021). Camel 
milk also has the normal isotypes of antibodies shared 
with other mammalian species. Actually not only 
camel’s milk but even its urine is among such natural 
products enriched with molecules that are safe to 
humans and endowed with profound anti-cancer 
properties (Alebie et al, 2017). 

Aryl hydrocarbon receptor (AhR) is an 
endogenous transcription factor with known 
preventative and therapeutic benefits for patients 
with cancer associated with organs like the liver, 
breast, prostate, etc. (Xie et al, 2012; Richmond et 
al, 2014). Aberrant AhR expression is involved in 
carcinogenesis (Korzeniewski et al, 2010). Upon 
activation by its ligands, it regulates tumor suppressor 

genes and oncogenes. Besides endogenous ligands, 
components of camel milk also serve as ligands for the 
aryl hydrocarbon receptor. Some antitumour drugs 
like amino flavone and benzothiazoles induce DNA 
damage via AhR-mediated signaling.

Camel milk has been traditionally used for 
cancer prophylaxis and treatment in middle-eastern 
countries. Its proteins are extremely thermostable 
and acid resistant (Atri et al, 2010). Recent studies 
have shown that camel milk inhibits the malignant 
transformation of colon carcinoma, hepatocellular 
carcinoma, lung cancer cells, human glioma cells, 
and leukemia in vitro (Badawy et al, 2018; Dubey et 
al, 2016). Furthermore, multiple caspases, including 
caspase 3, are involved in the cytotoxicity mediated 
by programmed cell death. Many anticancer drugs act 
via the caspase group of enzymes.

We have conducted cytotoxic mechanism-
related studies previously by analysing the DNA 
fragmentation pattern and the caspase 3 activity of 
cells treated with camel milk whey (Mahala et al, 
2023). The present study explores the cytotoxicity 
induced by camel milk whey on cell migration. 
The aryl hydrocarbon receptor expression on camel 
milk whey-treated Hela cells has been studied at a 
transcriptional level in the CYP1A1 gene.




