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After birth, newborns leave the sterile uterine 
environment and become exposed to huge amount 
of microorganisms (Bandrick et al, 2014). At this 
stage, protective mechanisms are immature and 
their immune response is characterised by low 
concentrations of immunoglobulins (Kamber et al, 
2000). Neutrophils and monocytes are key innate 
immune cells with central roles in antimicrobial 
defense mainly by phagocytosis and subsequent 
killing of bacteria during the early phase of infection 
(Hussen et al, 2016; Hussen and Schuberth, 2017; 
Adrover et al, 2019). Neutrophil and monocyte 
anti-microbial activity is mainly mediated by 
phagocytosing bacteria and killing the ingested 
microbes by means of oxygen-dependent and 
-independent mechanisms (Mantovani et al, 2011). In 
other veterinary species, neutrophils and monocytes 
phagocytosis activity has been shown to be influenced 
by age. For bovine calves, antimicrobial functions of 
neutrophils and monocytes is impaired during early 
phase after birth (Batista et al, 2015).

Age-related changes in phagocytosis capacity 
of camel neutrophils and monocytes are not 
investigated. The objective of the current study 
was therefore to analyse the ability of neutrophils 
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ABSTRACT
Newborn camel calves show recurrent infections with higher mortality rates in comparison to adult camels. 

It is unknown, whether these infections are related to reduced antimicrobial function of innate immune cells. The 
objective of the current study was to evaluate the impact of age on the phagocytosis function of neutrophils and 
monocytes in dromedary camel. Phagocytosis of Staphylococcus aureus by blood neutrophils and monocytes collected 
from newborn camel calves and adult camels was analysed by flow cytometry. In comparison to the cells collected 
from adult camels, newborn calf neutrophils and monocytes showed lower percentages of phagocytosis positive cells. 
The analysis of phagocytosis capacity (number of bacteria ingested by each cell) as measured by the mean fluorescence 
intensity (MIF) of phagocytosis positive cells revealed reduced phagocytosis capacity of newborn calf monocytes in 
comparison to adult monocytes. Together, these results show impaired antimicrobial functions of neutrophils and 
monocytes from newborn camel calves.
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and monocytes collected from peripheral blood of 
newborn dromedary camel calves and adult camels 
to phagocytose bacteria in vitro.

Materials and Methods
Blood samples were collected from fifteen 

newborn camel calves (aged < one month) and 35 
adult camels aged between 6 and 12 years at Camel 
Research Centre, King Faisal University, Al-Ahsa, 
Saudi Arabia. Blood was obtained by venipuncture 
of the vena jugularis externa into vacutainer tubes 
containing EDTA (Becton Dickinson, Heidelberg, 
Germany). 

Cell separation
Separation of whole camel leukocytes was 

done after hypotonic lysis of blood erythrocytes 
(Hussen et al, 2017). Briefly, blood was suspended 
in distilled water for 20 sec and double concentrated 
PBS was added to restore tonicity. This was 
repeated (usually twice) until complete erythrolysis. 
Separated cells were finally suspended in RPMI 
medium at 5 x 106 cells/ml. The mean viability of 
separated cells was evaluated by dye exclusion 
(propidium iodide; 2 µg/ml, Calbiochem, Germany) 
and it was above 92%.




