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Abstract: 

 

 

Background: The glands were more expanded in the thoracic region compared to those in the 

cervical region. 

Aims: This study aimed to investigate the histological and histochemical characteristics of the 

esophagus of Eurasian collared doves to provide basic data for physiological and pharmacological 

investigation.  

Results: Histologically, the esophagus was comprised of the following layers: mucosa, 

submucosa, muscularis, and serosa. The mucosa was formed by non-keratinized stratified 

squamous epithelium, then lamina propria, loose connective tissue with glands. The muscularis 

mucosa was formed of thin longitudinal bundles of the smooth muscles and longitudinal folds in 

the cervical region of the esophagus. The submucosa was made of a thin layer of loose connective 

tissue. The muscularis was made of circular and longitudinal smooth muscle layers. The mean 

thickness of the muscularis in the thoracic region was greater than the cervical one. The mucosal 

folds in the cervical region were longitudinal and greatly deeper than those present in the thoracic 

region of the esophagus. The submucosa was made of a thin layer of loose connective tissue. In 

the cervical region, the mean mucosal and submucosal thicknesses were thicker than those 

detected in the thoracic region. The muscularis was made of circular and longitudinal smooth 

muscle layers. The mean thickness of the muscularis in the thoracic region was greater than the 

cervical one. The mean thickness of connective tissue in the tunica was thicker than that in the 

thoracic one. 

https://djvs.uodiyala.edu.iq/
https://doi.org/10.71375/djvs.2025.03406
mailto:ektiffaa.s@covm.uobaghdad.edu.iq
https://0000-0002-0446-4264/


P-ISSN: 2410-8863 

E-ISSN:2958-6178 

https://djvs.uodiyala.edu.iq 

Pages: 76-86 
 

https://doi.org/10.71375/djvs.2025.03406  
Diyala Journal for Veterinary Sciences  

Vol. 3 No.4 February (2026) 

 

  66 
 

Conclusions: The esophagus of these birds was histologically similar to those recorded in 

mammalian esophagus, and the mucous glands were prominently detected in both cervical and 

thoracic esophageal regions. 

Keyword: Esophagus, digestive system, Histochemistry, avian, collared dove 

 

 
 

Introduction 

The Eurasian collared dove, Streptopelia decaocto, is an invasive avian species that breeds close to 

human habitation, typically wherever food resources are abundant and there are trees available for 

nesting (Beckett, 2007). Birds have a special type of digestive system unlike other species to 

accommodate chemical and physical features of a wide variety of food types (Klassing, 1999). The 

birds have a single body cavity and do not have a diaphragm. In addition, birds have beaks and gizzards 

instead of heavy bones and muscular and dental structures that are characteristics of mammals and 

reptiles (Dyce, 2010). In fact, the morphology of an organ system is different according to the feeding, 

habitat, and nature of lifestyle; such a phenomenon is called adaptation (Tomar et al., 2015). The 

digestive system in birds is composed of the buccal cavity, pharynx, esophagus, proventriculus, 

gizzard, small intestine, large intestine, and cloaca (Dyce, 2010). The bird’s foregut is comprised of 

the esophagus and stomach (Shehan, 2012). The long esophagus leads into the short proventriculus 

(Rus et al., 2000). The esophagus is a hollow organ that lies on the right side of the neck, running 

dorsally to the trachea and cranially to the thoracic entrance. It returns to the median line and expands 

ventrally to form the crop (Rodrigues et al., 2012); only in the captive bustards does the esophagus not 

form the crop (Bailey, 1997). The esophagus is conveying food into the simple muscular stomach and 

then subsequently into the intestines (Szczepan, 2008). The stomach in birds is highly distensible; in 

the proventriculus, chemical digestion commences, and the food is passed as a yellowish chyme 

through the pyloric sphincter into the small intestine. The avian esophagus consists of two regions that 

are cervical and thoracic (Yovchey et al., 2012 & Shiina et al., 2005). The aim of this study was to 

describe the histological phenomenon called adaptation (Tomar et al., 2015). The digestive system in 

birds is composed of the buccal cavity, pharynx, esophagus,proventriculus, gizzard, small intestine, 

large intestine, and cloaca (Klassing 1999). The bird’s foregut is comprised of the esophagus and 

stomach. The long esophagus leads into the short proventriculus (Rus et al., 2000). The esophagus is 

a hollow organ that lies on the right side of the neck, running dorsally to the trachea and cranially to 

the thoracic entrance. It returns to the median line and expands ventrally to form the crop (Rodrigues 
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et al., 2012); only in the captive bustards does the esophagus not form the crop (Bailey, 1997). The 

esophagus is conveying food into the simple muscular stomach and then subsequently into the 

intestines (Szczepan, 2008). The stomach in birds is highly distensible; in the proventriculus, chemical 

digestion commences, and the food is passed as a yellowish chyme through the pyloric sphincter into 

the small intestine. The avian esophagus consists of two regions that are cervical and thoracic 

(Yovchey et al., 2012; Shiina et al., 2005). 

Materials and Methods:    

Sample Collection 

 The present study was carried out on fifteen specimens of the esophagus of adult healthy local male 

Eurasian Collared Dove Streptopelia decaocto. The birds were euthanized by intramuscular injection 

of a mixture of ketamine and diazepam at doses of 25 and 5 mg/kg of body weight, respectively 

(Shindala, 1990 & Farhan et al., 2024). Then birds were slaughtered, and specimens of their esophagus 

were washed with the normal saline solution (0.9%). five specimens from different regions of each of 

the cervical and thoracic regions of the esophagus. Subsequently, they were fixed by 10% formalin for 

24 hours at room temperature, then treated by the routine histological processing (Almayahi M.S., 

2024 & Luna, 1968), and embedded with the paraffin wax (58-60°C) and sectioned to 5-7 µm. The 

provided tissue slides were stained by Harris Hematoxylin and Eosin (H&E) for demonstrating the 

general histological components of the esophagus and Periodic Acid Schiff (PAS) for the 

histochemical aspect. The tunicae thicknesses of the esophageal wall of each of the cervical and 

thoracic regions of the esophagus were measured. Ten areas in each section were chosen to conduct 

such measurements. The mean (X-) and the standard error (S.E.) were calculated for 5 slides for 

cervical and thoracic regions of the esophagus (Almayahi, 2024). Light microscopic examination 

showed that the wall of each of the cervical and thoracic regions of the esophagus was composed of 

four tunicae (mucosa, submucosa, muscularis, and serosa) (Fig. 1-4). The tunica mucosa was the 

innermost layer that directly surrounded the lumen of the esophagus and was composed of three coats: 

lining propria, epithelium, and lamina muscularis mucosa (Fig. 2). The cervical and thoracic regions 

of the esophagus were lined by non-keratinized stratified squamous epithelium (Figs. 3 & 4). 

Ethics approval: 

All experimental procedures were conducted following ethical guidelines for animal care and use, with approval 

from the Institutional Animal Care and Use Committee (IACUC) of the University of Baghdad (Approval No. 

VET2025/03). 
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Results: 

Table (1): Measurement of thicknesses of the wall tunicae of the esophagus of the male Eurasian 

Collared Dove (µm) (m ± SE). 

  

 Regions   

Tunica mucosa Tunica 

submucosa 

 

Tunica muscularis Tunica 

serosa 
Total  epithelium Lamina 

propria 

Muscularis  

mucosa 

Total  inn

er 

Outer 

Cervical 

region 

611.2 

± 

6.1 

55.6 

± 

1.6 

327.1 

± 

6.2 

288.6 

± 

3.3 

70.2 

± 

1.5 

442.2 

± 

1.6 

260

.1 

± 

4.5 

181.2 

± 

1.6 

41.2 

± 

0.4 

Thoracic 

region  

440.3± 

5.6 

43.6 

± 

1.2 

291.1 

± 

4.1 

109.7 

± 

1.4 

52.6 

± 

0.6 

621.2 

± 

7.1 

396

.2 

± 

2.3 

223.6 

± 

1.4 

33.5 

± 

0.2 
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Figure (1): Cross section of the esophagus thoracic region showed 

lumen (A), mucosa (B), submucosa (C), muscularis (D) and serosa (E) 

(arrow). H&E, X40. 

 

Figure (2): Cross section of the thoracic region showed lumen (A), 

mucosa (B), submucosa (C), muscularis (D) and serosa (E) (arrow). 

H&E, X100 

 

 

  

Figure (3): Cross section of the cervical region showed lumen (A), 

submucosa (B) , muscularis (C), no glands. H&E, X40.  

 

 

 

Figure (4): Cross section of the cervical region showed folds (A), 

epithelium (B), muscularis mucosa (C), glands (D). H&E, X40. 
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Figure (5): Cross section of the thoracic region showed epithelium 

(A), lamina propria (B), glands (C) and muscularis mucosa (D). H&E, 

X 100..  

 

 

 

 

Figure (6): Cross section of the cervical region showed longitudinal 

fold (A), epithelium (B), glands  (C), muscularis (D) and serosa (E), 

H&E, X100.  

 

 

 

  

Figure (7): Cross section of the thoracic region showed epithelium 

(A), glands (B) and muscularis mucosa (C), H&E, X100. 

 

 

 

 

Figure (8): Longitudinal section of the cervical region showed 

mucous glands (A) and muscularis (B). PAS, X100. 
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Discussion 

     Present findings showed tunica mucosa formed by non-keratinized stratified squamous epithelium, 

lamina propria, and muscularis mucosa, and such observations were in accordance with previous 

records in the esophagus of both emu and chicken (Al-Rawi, 1980; Crole, 2009), but it appeared 

differently to the epithelium of the esophagus in white stork and wild birds, where it was found to be 

keratinized stratified squamous (RusV2000 & Sisson, 1985). Regarding the estimated thicknesses, the 

mean of the thickness of tunica mucosa was decreased in the direction toward the last parts of the 

thoracic region of the esophagus; a result appeared in good agreement with previous findings 

(Parchami, 2011) in common quail. This characteristic feature reflects a relationship between mucous 

glands and the esophageal longitudinal folds in parts of the esophagus. This feature may reflect the 

importance of lubrication and protecting of the mucosa for the passage of food particles, so that a 

greater height of epithelium in the cervical region will enhance the protective mucosal response 

(Aughey 2001 & Ali MA 2014). These results may have resulted from the decreased mean of the 

height of the folds and cells of mammals (Ebrahim, R., 2009). Currently, the tunica muscularis showed 

two sublayers: an inner circular and an outer longitudinal, which was similar to records of Battah 

(2009) but different from Rossi (2006), who mentioned that the cervical region of the esophagus in the 

Partridge raynchotus enclosed three layers: inner longitudinal, medium circular, and outer longitudinal. 

The tunica muscularis at the thoracic region of the esophagus of the avian esophagus is formed of 

smooth fibers and not striated as in mammals (Aughey, 2001). The mean thickness of the tunica 

muscularis in the cervical region was thinner than that in the thoracic region of the esophagus, a result 

that appeared in good agreement with Parchami (2011). Previous records (Crole, 2009; Szczepanczyk 

et al., 2000) found the thickness of the tunica muscularis of the quail and goose esophagus in the 

thoracic region to be thicker than that in the cervical region, and in males, it is thinner than that in 

female quail. In fact, the contractions of the muscularis can push the food to the gizzard (classing 

1999). Similarly to wild birds (Szczepan, 2004; Atiyah, 2025), the tunica muscularis is surrounded by 

Figure (9): Longitudinal section of the thoracic region showed 

mucous glands (A) and lymphatic tissue (B). PAS, X100. 
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the tunica adventitia at some sites of the cervical region of the esophagus and by the tunica serosa at 

all thoracic regions of the esophagus (Atiyah, 2025; Khalaf, 2025). 

Conclusions: Esophagus parts are composed of four layers: mucosa, submucosa, muscularis, and 

adventitia or serosa. The mucosal layer was arranged in folds, which were longer in the cervical part 

and constituted by non-keratinized stratified squamous epithelium. The lamina propria had esophageal 

glands in the cervical and thoracic regions. The mucoid secretion lubricates the oral cavity and the 

esophagus; hence, it facilitates the moistening. 

Recommendations: It is recommended to study the esophagus using an electron microscope to 

investigate the layers of this organ. 
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