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The microbial fermentation in the large fore-
stomachs is common to both camels and the true 
ruminants; however, the camelids are believed to 
have independently evolved much earlier than 
ruminants (Lechner-Doll et al, 1995). It is probable 
that the nutritional niche of the camel has influenced 
the development of unique histological structures 
in the digestive system that serve specialised 
functions. In addition, compared to neutral mucous 
produced in the glandular portions of the bovine 
and equine stomachs, the camel stomach secretes 
acidic mucus (Bello et al, 2012; Eerdunchaolu et al, 
1999; Langer, 1984). Such functional and anatomical 
variations also suggest that the camel relies more 
on chemical digestion than fermentation (Raji, 
2011). The first compartment (C1) of the camel 
stomach has a predominant non-glandular region 
alongside the glandular sacs, while the 2nd (C2) 
and 3rd compartments (C3) are glandular in nature 
(Abdel-Magied and Taha, 2003; Al Aiyan et al, 2018; 
Eerdunchaolu et al, 1999; Hansen and Schnidt-
Nielsen, 1957; Lechner-Doll et al, 1995). These features 
underscore the justification of the term “pseudo-

ruminant” as has been coined with reference to the 
camel (Bello et al, 2012).

Despite many camel studies focusing on 
the gross and histological anatomy of C2 of the 
stomach, major inconsistencies still remain in 
the nomenclature with some authors calling it a 
‘reticulum’ (Dougbag and Berg, 1981; Hansen and 
Schnidt-Nielsen, 1957), while others refer to it as 
the “second ventricle” (Wang et al, 2000). Similar 
to the new world camelids, veterinary anatomists 
have popularised the terminologies C1, C2 and C3 
to describe the different compartments of the camel 
stomach (Abdel-Magied and Taha, 2003; Al Aiyan 
et al, 2018; Eerdunchaolu et al, 1999; Lechner-Doll et 
al, 1995). Besides, very limited histomorphometric 
studies have comprehensively evaluated the temporal 
variations in the histological layers of the second 
compartment of the camel stomach. To reconcile 
these ambiguities, the present study assessed the 
topographical anatomy of the dromedary stomach, 
further described the histological characteristics of 
the mucosa, submucosa, muscularis and serosa of 
the 2nd stomach compartment of the dromedary and 

DOI : 10.5958/2277-8934.2019.00013.4	 Vol 26 No 1, p 91-97

A HISTOLOGIC AND HISTOMORPHOMETRIC 
STUDY OF THE SECOND STOMACH CHAMBER OF 

THE DROMEDARY (Camelus dromedarius)
A. Al Aiyan1, S. Abdullah1, P. Menon1, T. Shawaf2, A. Al Darwich1 and R. Barigye1

1Department of Veterinary Medicine, College of Food and Agriculture, United Arab Emirates University, Al Ain, UAE
2Department of Clinical Studies, College of Veterinary Medicine, King Faisal University, Al-Hasa, Saudi Arabia

ABSTRACT
While a number of studies on the camel stomach have been reported, major nomenclatural inconsistencies still 

remain in the gross and microscopic anatomical descriptions and naming of the second compartment of dromedary 
stomach (C2). Additionally, there is paucity of authoritative studies that have evaluated the histomorphometric and 
temporal variations in the thickness of the histological layers of C2. The present study was therefore done to assess the 
topographical relationship of C2 with the rest of the dromedary stomach, described the microanatomical characteristics 
of the different histological layers and further evaluated age-related histomorphometric changes in C2. Tissue samples 
were taken from the initial and final portions of C2 from forty-eight healthy dromedary camels of both sexes aged 
between 1 and 16-years-old. The tissue specimens were routinely processed and stained with haematoxylin and eosin 
(H&E) and the slides microscopically evaluated for histological characteristics. The thickness of the different histological 
layers including the mucosa, submucosa, muscularis and serosa were also assessed histomorphometrically. On the 
basis of the present findings, remarkable macroscopic and histologic similarities are documented between C2 and C1 
of the dromedary stomach. The different anatomical layers of the initial and final portion of the C2 showed significant 
intergroup thickness variation (p=0.001) that progressively increased in an age-dependent manner.
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