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Camel is an important livestock species 
uniquely adapted to hot arid environments. Camels 
have the incredible capability to withstand thirsty, 
thermal stress and other harsh environmental 
conditions (Hoter et al, 2019). The hypothalamic-
pituitary-adrenal (HPA) axis is central to homeostasis, 
stress responses and energy metabolism (Miller, 2018). 
The camel’s kidneys play a major role in the process 
of conserving water through increasing the osmolarity 
of urine (Gebreyohanes and Assen, 2017). 

Vasopressin is synthesised mainly in the 
neuroendocrine neurons of the supraoptic, 
paraventricular and suprachiasmatic nuclei of the 
hypothalamus. Vasopressin participates in the 
regulation of the water-electrolyte balance through 
the regulation of water and electrolyte transport in 
the renal tubules (Szczepanska-Sadowska et al, 2018). 
The rennin-angiotensin-aldosterone system (RAAS) 
regulates water-electrolyte balance by regulating 
reabsorption and excretion of Na+, K+ and Cl− in the 
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ABSTRACT
The hypothalamus-pituitary-adrenal (HPA) system is a neuroendocrine system that is closely linked to stress 

and the restoration of homeostasis. The kidney plays an important role in regulating water metabolism. We identified 
proteome profiles of hypothalamus, pituitary gland, adrenal gland and kidney of Bactrian camel using a shotgun 
proteomic approach. GO annotation and KEGG were predicted using bioinformatic tools. As a result, a total of 2016, 
1412, 1333 and 2294 proteins were identified, respectively. We found that the four organs are equipped with a variety 
of functional proteins related to metabolic process, cellular process, biological regulation, catalytic activity, binding, 
cell, cell part and organelle. More than 300 pathways in each tissue were identified by KEGG analysis. Plenty of 
proteins related to adaptation to the desert environment were identified.
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kidney (Yamazaki et al, 2019). Renin is predominantly 
produced and secreted by the kidney (Peters, 2008). 
Aldosterone is synthesised in and secreted from the 
adrenal cortex (Bollag, 2014). We speculate that there 
are plenty of proteins related to regulation of the 
water-electrolyte balance in hypothalamus, pituitary 
gland, adrenal gland and kidney of Bactrian camel.

Several attempts have been carried out to 
understand the mystery of camel adaptation to the 
desert environment (Warda et al, 2014; Wu et al, 2014). 
However, there is no detailed report on the proteome 
of hypothalamus, pituitary gland, adrenal glands 
and kidney from Bactrian camel. To understand 
functions of neuroendocrine organs and kidney from 
Bactrian camel, it is important to define the molecular 
constituents of proteome profiles of these organs. 
The aim of the present study was to identify whole 
proteome profiles of hypothalamus, pituitary gland, 
adrenal glands and kidney of Bactrian camel using 
shotgun proteomic approach.




