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In dromedary camels, biomarkers are used as 
an aid in the early detection, diagnosis and prognosis 
in various conditions such as bone affections, cardiac 
problems, infection and inflammation (El-Deeb et al, 
2019; Tharwat, 2020 a,b,c,).

Oxidative  stress  (OS)  occurs  when  the 
oxidant/antioxidant imbalance results in excess 
production of ROS and leads to cellular and tissue 
damage. Oxidative stress may occur during and 
after stressful events such as transport, exercise and 
intensive management in both humans and animals 
(Kirschvink et al, 2002). Therefore, is an imbalance 
between radical-generating and radical-scavenging 
activity processes necessary to detoxify these toxic 
molecules resulting in damage of all components 
of the cell, including proteins, lipids, and DNA 
(Kowaltowski and Vercesi, 1999; Niki, 2009). OS can 
occur because of either heightened reactive oxygen 
species (ROS) generation, impaired antioxidant 
system, or a combination of both. In the presence of 
oxidative stress, uncontained ROS attack, modify, 
and denature functional and structural molecules 
leading to tissue injury and dysfunction (Vaziri, 
2008). Thus, OS can cause disruptions in normal 
mechanisms of cellular ability to detoxify the reactive 
intermediates or to repair the resulting damage 
(Lands et al, 2000). 

The  antioxidative  status  consists  of  two 
mechanisms:  nonenzymatic  and  enzymatic 
mechanisms.  Nonenzymatic  mechanisms  are 
composed of antioxidants, scavengers of free radicals, 
transition metal ions, sequester transition metal ions, 
albumins, ceruloplasmin, and metallothioneins. On 
the other hand, enzymatic mechanisms are composed 
of superoxide dismutase (SOD), peroxidase, catalase 
and reductase (Kleczhowski et al, 2003). 

A complex association exists between OS and 
inflammation. The OS is believed to be an integrated 
part and major component in the pathogenesis of skin 
diseases expressed as erythema, oedema, wrinkling, 
hypersensitivity, keratinisation abnormalities and 
cancer (Bickers and Athar, 2006; Portugal et al, 
2007). This review was written to shed light on the 
commonly used stress biomarkers in dromedary 
camel medicine which is believed that providing 
insights by ongoing research on these biomarkers, it 
will be increasingly used in the future in the diagnosis 
and prognosis of different disorders affecting this 
species.

Biomarkers of stress
A byproduct of normal aerobic metabolism 

is  the  generation  of  dangerously  reactive 
intermediates of the reduction of oxygen. These 
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ABSTRACT
This review was designed to describe the commonly used stress and inflammatory biomarkers in healthy and 

diseased dromedary camel medicine through providing insights by ongoing research on these biomarkers. The review 
especially focuses on the stress and inflammatory biomarkers in some of the very important disorders affecting camels 
such as paratuberculosis, trypanosomiasis, mange, pneumonia, urinary tract infection, liver abscessation and stress 
during camel transport. It is believed that these biomarkers will be increasingly used in the future in the diagnosis 
and prognosis of different disorders of camels.
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