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Polymorphonuclear neutrophils (PMNs) are 
innate immune cells with key role in host protection 
from bacterial infections (Hussen et al, 2016; Adrover 
et al, 2019). Activation of neutrophils and the 
upregulation of their adhesion molecules are key 
events in initiating subsequent adhesion to vascular 
endothelium and extravasation into inflammed 
tissue (Soehnlein and Lindbom, 2010; Amulic et al, 
2012; Eger et al, 2016; Hussen et al, 2016). L -selectin, 
which is constitutively expressed on non-activated 
leukocytes, is responsible for leukocyte rolling and 
margination and is rapidly shed on chemotactic 
stimulation (Amulic et al, 2012). Subsequent firm 
adhesion to activated endothelium is mediated by the 
upregulation of the β2-integrin complex, particularly 
CD11b/CD18 (Mac-1). Thus downregulation 
(loss) of L -selectin and upregulation of CD11b are 
indicators of neutrophil activation and likely vascular 
transmigration (Ilton et al, 1999).

Neutrophil’s 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). 
Neutrophils phagocytosis activity and their capacity 

to produce reactive oxygen species (ROS) have 
been shown to be influenced by different cytokines, 
chemokines and pathogen-associated molecular 
patterns (PAMPs).

Lipopolysaccharide, an outer membrane 
component of gram-negative bacteria, is a potent 
activator of the innate immune system. The impact of 
LPS stimulation on phenotype and function of camel 
neutrophils has not been studied yet. The objective 
of the current study was to examine the effect of 
whole blood stimulation with LPS on phenotype and 
function of camel neutrophils in vitro.

Materials and Methods

Blood sampling
Blood samples were collected from seven 

apparently healthy dromedary camels (Camelus 
dromedarius) aged between 6 and 9 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). 
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ABSTRACT
Neutrophils play a key role in innate immunity mainly by phagocytosis and subsequent killing of bacteria. 

Different factors including pathogen-associated molecular patterns have modulating effects on the phenotype and 
function of neutrophils. The objective of the current study was to evaluate the impact of whole blood stimulation with 
bacterial lipopolysaccharide (LPS), the main molecular pattern associated with gram-negative bacteria, on phenotype 
and function of neutrophils in dromedary camel. Neutrophil shape change, the expression of adhesion molecules, 
phagocytosis and production of reactive oxygen species (ROS) were analysed by flow cytometry. In LPS-stimulated 
blood, neutrophils changed their FSC and SSC characteristics and showed modulated expression pattern of different 
cell adhesion molecules. In addition, LPS stimulation reduced the percentage of phagocytosis positive neutrophils 
as well as the number of bacteria phagocytosed by each neutrophil. However, neither the ROS production activity 
of unstimulated neutrophils nor the bacteria-induced ROS production were affected by LPS stimulation. Together, 
these results imply that phenotype and function of camel blood neutrophils are modulated by LPS stimulation.
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