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Leukocyte populations were phenotypically 
characterised for human, mouse and different animal 
species (Duvel et al, 2014; Gerner et al, 2015; Hopkins et 
al, 1993; Hussen et al, 2013; Lunn et al, 1998). However, 
the cellular immune system of dromedary camels has 
received less attention (Zidan et al,  2000a,b).

Flow cytometry represents a high effective 
method for performing phenotypic analysis 
of immune cells, enabling the characterisation of 
cell subpopulations. This tool allows the analysis 
of multiple immune parameters in a single 
measurement, which effectively helps in saving 
sample and time (Aydin et al, 2017; Kanegane et 
al, 2017; Keeney et al, 2017; Muchtar et al, 2017; 
Takashima et al, 2017).

Adhesion molecules are cell surface molecules 
with roles in cell adhesion and migration as well as 
the adhesion to bacterial surfaces and phagocytosis 
(Kourtzelis et al, 2017; Ley et al, 2007; Mitroulis et al, 
2015; Muller, 2013).

CD11b antigen is the integrin α chain linked 
with CD18 to form CD11b/CD18, also known as 

Mac-1 or complement receptor type 3 (CR3). CR3 is 
mainly expressed on monocytes and granulocytes 
and  binds to the iC3b complement fragment on 
opsonised targets and mediates the subsequent 
phagocytosis (Ley et al, 2007; Muller, 2013). CD11a 
dimerizes with CD18 to form the adhesion molecule 
lymphocyte function antigen-1 (LFA-1) expressed on 
all leukocytes (Roos and Law, 2001; van de Vijver et 
al, 2012). CD62L, also known as L selectin, is a cell 
adhesion molecule found on leukocytes including 
neutrophils, monocytes and lymphocytes and has 
been considered as marker for naïve T cells (Yang et 
al, 2011).

CD14 is membrane protein mainly expressed 
on monocytes and functions with TLR-4 as a bacterial 
pattern recognition receptor responsible for binding 
lipopolysaccharide (LPS), the cell wall component of 
gram-negative bacteria (Payne et al, 1993). CD172a, 
which is known as signal-regulatory protein alpha 
(SIRPa), is glycosylated cell surface receptor expressed 
on myeloid cells and functions as regulatory receptor 
that inhibits cell signaling (Hussen et al, 2013). Major 
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ABSTRACT
The study of cellular immune system of dromedary camel has received less attention compared with 

immunoglobulins. The objective of the current study was to evaluate the impact of age on the phenotype and 
composition of leukocytes in peripheral blood of dromedary camels using flow cytometry. In the present study, old 
camels aged above 5 years showed lower percentages of lymphocytes and eosinophilic granulocytes but increased 
percentage of neutrophilic granulocytes in comparison to young camels aged under 5 years. While the expression of 
CD62L and MHC-II molecules on leukocyte populations did not differ between young and old camels, old camels 
showed lower expression of the adhesion molecules CD11b and CD18 on their myeloid cells but higher expression 
of CD11a on their lymphocytes when compared with young camels. In addition, the expression of the LPS receptor 
CD14 and the signal regulatory protein CD172a on monocytes was different in the 2 groups with lower expression 
of CD14 and higher expression of CD172a on monocytes from old camels in comparison to cells from young camels. 
In summary, the distribution and phenotype of leukocyte populations in the peripheral blood of dromedary camels 
was significantly influenced by age.
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