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Camels have physiological, anatomical and 
behavioral adaptation mechanisms for survival in 
desert environment (Gebreyohanes  and Assen, 2017). 
Badryyah et al (2005) found that plasma glucose 
level in camels was significantly higher than that of 
goats. Food deprivation decreases plasma glucose 
levels in both monogastric mammals and ruminants 
of similar size as the camel (Evans, 1971; Rule et al, 
1985). However, serum glucose level of camels was 
maintained during fasting and was increased after 
feeding had commenced (Wensvoort et al, 2004). 
The glycemia increases from 20 to 80% without 
glucosuria after 10 days of water deprivation. The 
hypo-insulinemia would allow the camel to maintain 
a low basal metabolism by decreasing glucose use 
(Ouajd  and Kamel, 2005). Guo et al (2021) found that 
fasting in Bactrian camels is accompanied by changes 
in the activation of insulin pathways in various camel 
tissues, normal insulin levels, and increased lipolysis 
and insulin resistance, which returns to normal after 
eating. Díaz-Medina et al (2017) found in suckling 

dromedaries, a natural state of hyperglycemia and 
an increase in insulin resistance with age, while 
decreasing their tolerance to glucose, insulin secretion 
and insulin sensitivity, with reduced signs of use of 
free fatty acids (NEFA) from fat mobilisation.

Glycemic control is managed by insulin in 
both ruminants and monogastric animals (Sasaki, 
2002). Insulin and insulin-like growth factors 
(IGFs) constitute a fundamental family of hormone 
polypeptides that play definite physiological roles 
in mammals and other species. Insulin is the key 
regulator of the homeostasis of carbohydrates and 
influences the metabolism of lipids and proteins 
(Frampton et al, 2020; Saltiel and Kahn, 2001). Specific 
cell surface receptors are needed for the physiological 
functions of insulin, and subtle differences in the 
structure and function of the receptors may account 
for significant variations in the biological activity of 
hormones. Compared with human and bovine insulin, 
the camel insulin showed attracting thermostability 
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ABSTRACT
Camels are well known for their high blood glucose content and marked glucose tolerance. In order to 

understand the glycemic control in camels the role of insulin receptor was investigated. The camel insulin receptor 
sequence, structure model, and domain content were compared with those of humans and other vertebrates. The 
results indicated 100% identity rate in old world camels, 99.7% identity rate with new world camels and 96% 
with humans. There was a high identity rate among insulin receptors in domestic animals (82.3–100%). Despite 
the conserved features of the insulin 1 binding site (the main functional insulin molecules), the second insulin-
binding site in camel insulin receptors showed interesting differences. Most of the sequence differences between 
human and camel insulin receptors were concentrated in the insertion domains (ID), particularly the ID-β loop. 
ID-α’~αCT’~ID-β, which is important for insulin receptor signal transduction, showed a greater positive electrostatic 
potential in camels. Such differences might be associated with the noticed hyperglycemia and insulin resistance in 
camels by affecting the movement of the α-CT helix which lies between the IDs and significantly affects the main 
insulin molecules, lowering the affinity at insulin site 1 and by affecting the transmission of the insulin signal to 
the intracellular domain.
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