
The Egyptian Journal of Hospital Medicine (Apr. 2017) Vol. 67(1), Page 314- 321 

 

314 

Received:  15 / 01 /2017                              DOI : 10.12816/0036642 

Accepted:  21/ 01 /2017 

Histological and Histochemical Studies on The Alimentary Canal of Spur-

Winged Lapwing Vanellus spinosus 
Fatma M.A. Taki-El-Deen 

Department of Biological and Geological Sciences, Faculty of Education, 

Ain Shams University – Egypt 

 

ABSTRACT 

Aim of the work: The present study aims to describe and compare between the different parts of 

the alimentary canal of Spur-winged lapwing Vanellus spinosus from the histological and histochemical 

reviews.  

Materials and methods: This animal was caught from its natural habitat (Nile Delta in Egypt); 

dissected and the alimentary canal was fixed in the suitable fixatives for histological and histochemical 

investigations.  

Results: Histological findings revealed that the alimentary canal wall in different parts under 

investigation is consisted of four main layers which are; serosa, muscularis, submucosa and mucosa. 

The serosa is composed of simple squamous epithelium.  The muscularis is formed of outer circular and 

inner longitudinal muscle fibers. The submucosa is showing green colour with Masson’s stain due to its 

content of connective tissue. The mucosal folds of oesophagus are characterized by stratified squamous 

epithelium. At the base of these folds, oesophageal glands which secrete acid mucopolysacchride are 

located. The stomach composed of two parts; cardiac (glandular) and pyloric (muscular). The gastric 

glands of glanular portion are differentiated into deep and superficial gastric glands. The deep gastric 

glands are of compound-branched alveolar and have neutral mucopolysacchride secrections. While, the 

superficial gastric glands are of compound tubular type and secreting acid and neutral 

mucopolysacchride since they give blue and red colours with Alcian PAS stain. The gastric glands in 

muscular portion of stomach, are compound tubular type and have acid and neutral 

mucopolysaccharides. The mucosal villi of duodenum and ileum are characterized by tubular glands 

(crypts of Leiberkhün), which contain acid and neutral mucopolysaccharides. The mucosal layer of 

rectum is covered by simple columnar epithelium containing goblet cells in addition to the rectal 

glands.  This layer nature is acid and neutral mucopolysaccharides. The histochemical results showed 

differences in the stainability and distribution of polysaccharides, acid and neutral mucopolysaccharides 

in different parts of alimentary canal of investigated animal.  
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INTRODUCTION     

     Spur-winged lapwing (Vanellus spinosus) is 

belonging to order, Charadriiformes, family, 

Charadriidae. It feeds on insect, plants, 

invertebrates, which are picked from the 

ground.     

Many studies has been concerned with the 

microscopic structure of the gastrointestinal 

tract of vertebrates. The mucous membrane of 

avian stomach showed neutral glycoproteins, 

sialo and sulphosaccharides
1
. A comparative 

histological and histochemical study was 

carried out on the stomach of few numbers of 

vertebrate species belonging to classes 

Amphibia, Reptilia, Aves and Mammalia
2
. 

Certain differences in the histochemical 

reactivities of mucopolysaccharides in the 

histochemical structure of their alimentary 

tracts
1,2

.   With special reference to 

oesophageus, stomach, small and large  

 

 

 

intestine, many studies on birds have been 

reported 
3,4,5

.   

The aim of this investigation is to study the 

microscopic structure with histochemical 

reference of oesophagus, stomach, duodenum,  

ileum and rectum of Spur-winged lapwing 

(Vanellus spinosus).   

 

MATERIALS AND METHODS 

Histological and Histochemical preparations: 

 Tissue samples of the alimentary canal 

from Spur-winged lapwing (Vanellus spinosus)  

were immediately excised, fixed in 10% 

neutral formalin solution, dehydrated in 

ascending series of ethyl alcohol, cleared in 

terpineol and embedded in paraffin wax. 

Sections of 4-6 µm thick were stained with 

haematoxylin and eosin, microscopically 

examined and photomicrographs were made as 

https://en.wikipedia.org/wiki/Charadriiformes
https://en.wikipedia.org/wiki/Charadriidae
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required
6
. Alcian PAS staining method was 

used to demonstrate the mucopolysaccharides
7
.
 

Masson’s trichrome staining method was used 

to demonstrate muscles and connective tissue 
8
.  

 

RESULTS 

1- The oespahgus 

Histologically, the oesopahgus of Vanellus 

spinosus consists of four main layers; serosa, 

muscularis, submucosa and mucosa. The serosa 

is thin layer of simple squamous epithelium. 

This layer is followed by a well developed 

muscularis that consists of two layers of 

muscle fibers, circular muscle fibers outwards 

and longitudinal muscle fibers inwards. The 

submucosa is formed of connective tissue 

which gives green colour with Masson’s stain 

(Fig. 1). 

 The mucosa is the innermost layer which lines 

the cavity of the oesophagus. It consists of 

numerous longitudinal folds of different shapes 

and depths. These folds are lined  with 

stratified squamous epithelium (Fig. 2 ). 

Oesophageal glands are located at the base of 

the mucosal folds. These oesopahgeal are of 

tubular type and give blue colour with Alcian 

PAS due to the presence of acid 

mucopolysacchride secrections (Fig. 3 ). 

2- The stomach 

The stomach in Vanellus spinosus is divided 

into cardiac and pyloric portions. The gastric 

wall is composed of the following layers; 

serosa, muscularis, submucosa and mucosa. 

The serosa is formed of simple squamous 

epithelium.  The muscularis consists of outer 

circular and inner longitudinal muscle fibers 

(Fig. 4). The submucosa is rich in connective 

tissue. The mucosal layer contains a large 

number of glands. In cardiac portion, gastric 

glands are differentiated into deep and 

superficial gastric glands. The deep gastric 

glands are of compound-branched alveolar type 

lined with simple cuboidal epithelial cells. The 

superficial gastric glands are of compound 

tubular type. The glandular tubules of each of 

these glands discharge their secretions into a 

common chamber which is called the lumen 

(Fig. 5). 

The mucosal glands of pyloric portion of 

stomach are compound tubular type lined with 

epithelial cells. Also, this layer is lined with a 

thin keratin-like layer known as cutica gastrica 

(Fig. 6). 

The superficial gastric glands give red colour 

with Alcian PAS stain due to the presence of 

neutral mucopolysacchride secrections. The 

mucosal wall of gastric glands is composed of 

columnar cells which secrete acid and neutral 

mucopolysacchride since they give blue and 

red coulours with Alcian PAS stain (Fig.7 ). 

3- The small intestine 

The examination of histological sections of the 

duodenum and ileum of Vanellus spinosus 

revealed that they consist of serosa, muscularis, 

submucosa and mucosa. The muscularis 

consists of two layers; outer circular and inner 

longitudinal muscle fibers. The submucosa is a 

thin loose connective tissue contains number of 

lymphocytes and blood capillaries. The 

mucosal villus consists of simple columnar 

epithelium and containing goblet cells resting 

on a basement membrane (Fig. 8 ). Also, the 

mucosa is invaginated at the bases of villi into 

tubular glands (crypts of Leiberkhün) which 

are continuous with the columnar epithelium 

(Fig. 9). Application of Alcian PAS method 

revealed that, the crypts of Leiberkhün contain 

acid and neutral mucopolysaccharides. The 

columnar cells contain acid 

mucopolysaccharides (Fig. 10).  

4- The large intestine 

The wall of the rectum of Vanellus spinosus 

consists of serosa, muscularis, submucosa and 

mucosa. The serosa is a thin layer composed of 

simple squamous epithelium with flattened 

nuclei. The muscularis is made up of outer 

longitudinal and inner circular muscle fibers. 

The submucosa consists of connective tissue 

rich in blood vessels. The mucosa is thrown up 

into numerous leaves-like villi, all covered by 

simple columnar epithelium containing goblet 

cells (Fig.11). At the base of the mucosal folds, 

rectal glands (simple tubular) are located (Fig. 

12). These glands are lined with simple 

columnar epithelium and goblet cells. 

Application of Alcian PAS method revealed 

that, these glands contain acid and neutral 

mucopolysaccharides while the goblet cells 

contain acid mucopolysaccharides (Fig. 13). 
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Fig. (1): Photomicrograph of a transverse section of the oesophagus of Vanellus spinosus showing the 

circular muscle layer (CML), longitudinal muscle layer (LoML), submucosa (Sm), mucosa (M) and 

oesophageal gland (OeG).  

(Masson’s trichrome stain X. 100) 

 

Fig. (2): Photomicrograph of a transverse section of the oesophagus of Vanellus spinosus showing the 

mucosa (M) and oesophageal gland (OeG).  

                                                                    (H&E. stain X. 100) 

 

Fig. (3): Photomicrograph of a transverse section of oesophagus of Vanellus spinosus showing acid 

mucopolysacchride secretion of oesophageal gland (OeG).      

               (Alcian PAS. stain X. 200) 

 

Fig. (4): Photomicrograph of a transverse section of stomach of Vanellus spinosus showing the 

Serosa(S), longitudinal muscle layer (LoML) and blood vessels (A, artery & V, vein). 

                                                                 (H&E. stain X. 200) 
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Fig. (5): Photomicrograph of a transverse section of stomach of Vanellus spinosus showing the deep 

gastric gland (DGG) and superficial gastric gland (SuGG). 

                                                                (H&E. stain X. 100) 

Fig. (6): Photomicrograph of a transverse section of stomach of Vanellus spinosus showing the 

longitudinal muscle layer (LoML), submucosa (Sm), mucosa (M) and cutica gastrica (CG). 

                                                (Masson’s trichrome stain X. 200)   

 

Fig. (7): Photomicrograph of a transverse section of stomach of Vanellus spinosus showing the neutral 

mucopolysacchride secretion of deep gastric gland (DGG) and the acid   & neutral mucopolysacchride 

secretions of superficial gastric gland (SuGG). 

                                                            (Alcian PAS. Stain X. 100) 

 

   Fig. (8): Photomicrograph of a transverse section of the duodenum of Vanellus spinosus showing the, 

    muscularis (Ms), submucosa (Sm), mucosa (M) and goblet cell (Goc). 

 (H&E. stain X. 400) 
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Fig. (9): Photomicrograph of a transverse section of the ileum of Vanellus spinosus showing the 

muscularis (Ms), submucosa (Sm) and crypts of Leiberkhün (CrL). 

                                                (Masson’s trichrome stain X.400)   

Fig. (10): Photomicrograph of a transverse section of duodenum of Vanellus spinosus showing the acid 

& neutral mucopolysaccharide secretions of crypts of Leiberkhün (CrL) and acid mucopolysaccharide 

secretion of goblet cell (Goc). 

                                                            (Alcian PAS. Stain X. 400) 

Fig. (11): Photomicrograph of a transverse section of the rectum of Vanellus spinosus showing the 

serosa (S), muscularis (Ms), submucosa (Sm), mucosa (M) and rectal gland (RtG).    

                                                                         (H&E. stain X.200) 

 

Fig. (12): Photomicrograph of a transverse section of the rectum of Vanellus spinosus showing the 

mucosa (M) and rectal gland (RtG).    

                                                                         (H&E. stain X. 400) 

Fig. (13): Photomicrograph of a transverse section of the rectum of Vanellus spinosus showing the , 

muscularis (Ms), rectal gland (RtG) goblet cell (Goc).    
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                                                (Masson’s trichrome stain X. 400)   

 

DISCUSSION 

The present investigation aimed to 

illustrate the histological structure and the 

differences of  histochemical characteristics in 

the different parts of alimentary canal of 

Vanellus spinosus. Histological results 

obtained in the present investigation revealed 

that the alimentary canal of Vanellus spinosus 

consists of four main layers; serosa, 

muscularis, submucosa and mucosa
9
. The 

oesophageal layers are three; serosa, 

muscularis and mucosa
10,11

. 

Muscularis layer is well developed and consists 

of two layers of muscle fibers; circular muscle 

fibers outwards and longitudinal muscle fibers 

inwards. The muscularis is composed of outer 

longitudinal and inner circular muscle fibers
12, 

13
. The muscularis is formed of circular muscle 

layer in their studies on germain's swiftlet and 

Grey-Backed Shrike respectively
11,14

.  

The mucosa is the innermost layer 

which lines the cavity of the oesophagus. There 

is no keratinization in this layer
12,13,15

. These 

glands are compound alveolar in their 

investigations on Fowl and Emu birds, 

respectively
13, 16

.  

The secretions of the oesopahgeal glands of 

Columba palumbus and Tyto alba are acid 

mucopolysacchrides
12

. The secretions are acid 

and neutral mucopolysacchides
9,11

.  

The stomach in Vanellus spinosus is divided 

into cardiac and pyloric portions
17

. The cardiac 

portion is glandular and the pyloric is 

muscular. The gastric layers are; serosa, 

muscularis, submucosa and mucosa
18,19,20

. The 

serosa made up of simple squamous 

epithelium
21

. The muscularis of Vanellus 

spinosus consists of outer circular and inner 

longitudinal muscle fibers
22

. The circular layer 

is the inner layer and the longitudinal is the 

outer one in ostrich
23

. The mucosal layer has 

not cuticle in the proventriculus
24

. This layer is 

thin
25

. The proventricular glands in Vanellus 

spinosus are differentiated into deep and 

superficial
26

. The deep gastric glands are of 

compound-branched alveolar
23

. The superficial 

gastric glands are compound tubular. The 

secretions of the proventricular glands of 

Vanellus spinosus are acid and neutral. The 

secretions are only neutral
27.

 The secretions are 

acid secretions
28

.  

In Vanellus spinosus, the mucosal glands of 

pyloric portion of stomach are compound 

tubular type
29

.The glands are of tubuloalveolar 

type in red-jungle fowl
3
. The mucosal layer is 

lined with a thin keratin-like layer known as 

cutica gastrica
26,30

. The role of cutica gastrica 

in the protection of gastric mucosa from 

secretionssuch as pepsin enzyme
31

. The gastric 

glands have acid and neutral 

mucopolysaccharides
32,33

. 

 

In the small intestine of Vanellus 

spinosus, the muscularis consists of two layers; 

outer circular and inner longitudinal muscle 

fibers. The muscularis consists of outer 

longitudinal and inner circular
31,34,35

. The 

mucosal villi are composed of simple columnar 

epithelium containing goblet cells
5,36

. The role 

of epithelial cells in increasing the absorption 

of villi surface
37,38,39

.  The tubular glands 

(crypts of Leiberkhün) are located at the basal 

region of mucosal folds
15,23,40

. Application of 

Alcian PAS method reported secretions with 

acid and neutral mucopolysaccharides
28

.  

The mucosal layer has neumerous leaf-

like villi which are coverd by simple columnar 

epithelium containing goblet cells
34

. This 

finding agreed with Abd El-Aziz in Ardeola 

ibis ibis. The rectal glands (simple tubular) are 

located at the base of mucosal folds and lined 

with simple columnar epithelium and goblet 

cells. Application of Alcian PAS method 

revealed that, these glands contain acid and 

neutral mucopolysaccharides while the goblet 

cells contain acid mucopolysaccharides
41

.  

 

       REFERENCES    
1. Mogilinaia G M and Bogatyr Y L (1977): The 

histochemical characteristics of epithelial secretions 

of avian muscular stomach. Arkh. Anat. Gistol. 

Embriol., 72(2):24-30. 

 2. Mogilinaia G M , Shubich, M G , Dudetskii, V 

I  and Bogatyr, Y L  ( 1978): Histochemical 

characteristics of the secretions of gastric 

integumentary epitheliocytes in a comparative 

aspects. Arkh. Anat. Gistol. Embriol., 75(a):43-51. 

3. Kadhim K K , Zuki A B Z , Noordin, M M  

and Babjee S M A ( 2011): Histomorphology of 

thestomach, proventriculus and ventriculus of the 

red jungle fowl. Anat. Histol. Embryol., 40: 226-

233. 

4. Abumandour M M A (2013): Morphological 

studies of the stomach of falcon. Sic. J. Vet. Adv., 

2: 30-40. 

5. Rana J, Dhote B S , Ambwani T K and Kumar  

S (2016): Histochemical studies on small intestine 



Fatma Taki-El-Deen 

 

320 

 

of Uttara Fowl. International Journal of Science, 

Environment and Technology, 5 (3):1181 – 1188. 

6. Bancroft J D and Gamble M (2002): Theory 

and Practice of Histological Techniques,5
th

  ed., 

Churchill, Livingstone, London, New York, 

Philadelphia, 109-136.  

7. Hotchkiss R D (1948): A microchemical 

reaction resulting in the staining of polysaccharide 

structure in fixed tissue preparations. Arch. 

Biochem., 16:131. 

8. Roy Mahoney A I (1973): Laboratory 

techniques in zoology. Butterworths, London, 266-

270. 

9. Rajabi E and Nabipour A (2009):  Histological 

study on the oesophagus and crop in various species 

of wild bird. Avian Biol. Res.,2 (3):161-4. 

10. Sagsöz H and Liman N (2009): Structure of 

the oesophagus and morphometric, histochemical-

immunohistochemical profiles of the oesophageal 

gland during the post-hatching period of Japanese 

quails (Coturnix coturnix japonica). Anat. Histol. 

Embryol., 38(5):330-40. 

11. Zhu l (2015a): Histological Study of the 

Oesophagus and Stomach in Grey-Backed Shrike 

(Lanius tephronotus) Estudio Histológico de 

Esófagoy Estómago del Alcaudón (Lanius 

tephronotus). Int. J. Morphol., 33(2):459-464. 

12. Al-Juboory W R , Daoud A M H and Al-

Arajy Sh A (2015): Comparative anatomical, 

histological and histochemical studies of the 

oesophagus in two different Iraqi birds (Columba 

palumbus and Tyto alba). Int. J. Adv. Res. Biol. Sci. 

2(12): 188–199. 

13. Madhu N, Balasundaram K , Paramasivan S, 

Jayachitra S, Vijayakumar K and Tamilselvan S 

(2015): Gross morphology and histology of 

oesophagus in adult Emu birds (Dromaius 

Novaehollandiae). 6(1): 969-971. 

14. Srisai D, Juntaravimol S, Pongkete P, 

Koonjaenak S and Suprasert A (2002): 
Histological and histochemical studies on 

esophagus of the germain's swiftlet (Collocalia 

german oustalet, 1878). J. Kasetsart Vet., 12(2):16-

21. 

15. Hamdi H, El-Ghareeb A, Zaher M and Abu-

Amod F (2013): Anatomical, Histological and 

Histochemical Adaptations of the Avian Alimentary 

Canal to Their Food Habits: II- Elanus 

caeruleus.International Journal of Scientific & 

Engineering Research, 4(10): 1355. 

16. Shibata T, Imai M, Moroguchi K, Takada Y, 

and Hayama H ( 1991):Actual characteristics of 

the glands distributed in the lamina propria mucosae 

of the fowl oesophagus. Okajimas Folia. Anat. Jpn. 

68: 45 - 50. 

17. Said A H and Eid A M E (2012): Stomach of 

duck and pigeon Hassan and Moussa Gross and 

Microscopic Studies on the Stomach of Domestic 

Duck (Anas platyrhynchos) and Domes-tic Pigeon 

(Columba livia domestica). J. Vet. Anat. 5 (2): 105 

– 127. 

18. Al-Saffar F J and Al-Samawy E R M (2016): 
Histomorphological and histochemical study of 

stomach of domestic pigeon (Columba livia 

domestica). The Iraqi Journal of Veterinary 

Medicine, 40(1):89-96.  

19. Cooper R G and Mahroze K M (2004): 
Histology and physiology of the gastrointestinal 

Tract and growth curves of the ostrich (Struthio 

camelus). Anim. Sci. J., 75: 491-498. 

20. Selvan P, Ushakumary S and Ramesh G 

(2008): Studies on the histochemistry of the 

proventriculus and gizzard of post-hatch Quinea 

fowl (Numida meleagris). Int. J. Poultry Sci., 7: 

1112-1116. 

21. Batah A L, Selman H A and Saddam M 

(2012): Histological study for stomach 

(proventriculus and gizzard) of Coot Birds (Fulica 

atra). Diyala Agri. Sci. J., 4(1): 9-16. 

22. Abumandour M M A (2014): 
Histomorphological studies on the stomach of 

Eurasian Hobby (Falconinae: Falco subbuteo, 

Linnaeus 1758) and its relation with its feeding 

habits. Life Sci. J., 11(7): 809-819. 

23. Bezuidenhout A J and Van Aswegen G 

(1990): A light microscopic and 

immunocytochemical study of the gastrointestinal 

tract of the ostrich. J. Vet. Res. ,57(1): 37-48. 

24. Zhu l  (2015b): Histological and Histochemical 

Study on the Stomach (Proventriculus and Gizzard) 

of Black-tailed Crake (Porzana bicolor). Pakistan J. 

Zool., 47(3): 607-616. 

25. Eidaroos H, Yoshimura Y and Helmy S A  

(2008): Distribution of the ghrelin hormone 

producing cells in the gastro-intestinal tract of some 

birds (immunohistochemical study). J. Vet. Anat., 

1: 14-21. 

26. Ogunkoya Y O and Cook R D (2009): 
Histomorphology of the proventriculus of three 

speciesof Australian passerines: Lichmera 

indistincta, Zosterops lateralis and Poephila 

guttata. Anat. Histol. Embryol., 38: 246-253. 

27. Shyla P, Ommer P A and Lucy P (1992): 

Structure and post-natal development of the 

proventriculus in the duck. Indian J. Poult. Sci., 27: 

10-14.  

28.  Wali N O and Kadhim K K ( 2014): 
Histomorphological Comparison of Proventriculus 

and Small Intestine of Heavy and Light Line Pre- 

and at Hatching. international Journal of Animal 

and Veterinary Advances 6(1): 40-47. 

29. Inforzato D L M A and Sasso W D A S 

(1985): Histochemical detection of glycoproteins in 

the gastric epithelia of Columba livia. Acta 

Histochem., 76: 145-150. 

30. Rocha D O S and Lima M A I (1998): 
Histological aspects of the stomach of burrowing 

owl. Rev. Chil. Anat., 16: 191-197. 



Histological and Histochemical Studies… 

321 

 

31. Zaher M, El-Ghareeb A W, Hamdi H and 

AbuAmod F (2012): Anatomical, histological and 

histochemical adaptations of the avian alimentary 

canal to their food habits: Coturnix coturnix. Life 

Sci J., 9(3): 253-275. 

32. Imai M, Shibata T, Moriguchi K, Yamamoto 

M and Hayama H (1991): Proventricular Glands 

in fowl. Okajimas Folia Anat. Jpn., 68: 155-160. 

33. Pastor L M , Ballasta J , Madrid J  F, Perez-

Tomas R and Hernan-dez F (1988): A 

histochemical study of the mucins in the digestive 

tract of the chicken. Acta. Histochem., 83: 91-97. 

34. Abd El-Aziz I  I  S (1984): Comparative 

macroscopic and microscopic anatomy on the 

digestive system of some vertebrate animals. Ph. D. 

The-sis Zoology Department, Faculty of Science, 

Al-Azhar Univ., Cairo.  

35. Illanes J, Fertilio B, Chamblas M, Leyton V 

and Verdugo F (2006): Descripción Histológica de 

los Diferentes Segmentos Del Aparato Digestivo de 

Avestruz (Struthio camelus var. domesticus). Int. J. 

Morphol., 24(2):205-214.    

36. Nasrin M, Siddiqi M N H, Masum MA and 

Wares M A (2012): Gross and histological studies 

of digestive tract of broilers during postnatal growth 

and development. J. Bangladesh Agril. Univ. ,10(1): 

69-77. 

37. Klasing K C (1999): Avian gastrointestinal 

anatomy and physiology. Semin Avian Exotic Pet 

Med., 8:42-50.  

38. El-Banhawy M,  Mohallal M  E,  Rahmy T R 

and Moawad T I ( 1993): A comparative 

histochemical study on the proventriculus and and 

ileum of two birds with different feeding habits. J. 

Egypt. Ger. Soc. Zool., 11(C): 155-174. 

39. Ismail  S (2000): Comparative Macroscopic and 

Microscopic studies on some Egyptianvertebrates. 

M. Sc. Thesis, Fac. Sci., Al-Azhar Univ., Cairo, 

Egypt. 

40. Abou-Dief F and El-Akkad M (1999): 
Histological and ultra structural studies on the ileum 

of the Cattle Egret, Egretta ibis ibis (Ardei, Ciconi-

formes). J. Egypt. Ger. Soc. Zool., 30(C): 79-98.  

41. Abo-Shaeir W A M (2001): Macroscopic and 

microscopic comparative studies on some 

vertebrates in Egypt. M. Sc. Thesis, Fac. Sci., Al-

Azhar Univ., Cairo, Egypt. 

  

 

 


