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ABSRACT 
         The gross morphological and histological structure of the 

proventriculus and gizzard in crow (Linnoecus Corvus) were the goal of the 

current study. Twenty adult birds were obtained from bird hunters in Diyala 

province and all birds were weighted, the mean total body weight was 

(206.818± 0.22) gm, and the mean total body weight of the stomach  was 

6.971± 0.33gm. The stomach of the Iraqi crow appeared as muscular organ 

divided into two parts glandular and muscular part that located in the left 

cranial of the coelomic cavity, while the proventriculus appeared as tubular 

in form.An internal surface of gizzard was connected with the small 

intestine through an opening as a slit.The mucus membrane of the gizzard 

has mucus folds with  yellow in color The current study the histological 

description of the stomach in the Iraqi crow showed that the stomach 

consists of four layers (mucosa, submucosa, muscularis, and serosa). The 

mucosa consists of three layers. and there were many tubular glands present 

in submucosa lined by simple cuboidal epithelium.The muscular layer of 

stomach  (proventiculus ) has two layers internal and external while the 

gizzard  has four layers .the gastric gland present in submucosa.the muscular 

layer consist of two layers  such as  the proventiculus   
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Introduction  
         The Iraqi crow (Linnoecus Corvus) is a 

great distinguished type of birds, large to 

medium in size. The crows are related to 

corvidae family, which is one of the most 

brilliant birds (1). In comparison with 

mammals, a singular character in physiology 

and anatomy is manifested the bird's digestive 

system (2).The stomach of a bird varies in 

size and is distinguished into two portions the 

upper portion glandular and the lower part 

(gizzard) non-glandular, Generally, the wall 

of the glandular part( proventriculus) In the 

birds that eat seed and meat were thin.(3) (4). 

The internal mucosa of the glandular and non-

glandular stomach contains the  project into 

the lumen as the fold (gastric fold) but a small 

depression of the epithelium that extended 

into lamina propria known as a gastric pit (5) 

(2).Generally, the wall of a glandular part is 

composed from 4 layers ( mucosa, submucosa 

, musculais and  serosa). The epitheliums 

lining are simple columnar and lack cells of 

goblet, and lamina propria these layers consist 

of highly vascular connective tissue and 

manydistribution of lymph cells as in as in 

moorhen(6) and ostrich(7) 

 

 Materials and methods 
          Twenty adult Iraqi crow (Linnoecus 

corvus)were obtained from bird hunters in 

Diyala province, and immediately slaughtered 

after they were hunted and all the birds were 

weighted , means of crows body weight were 

(206.818± 0.22) gm and mean total weight of 

the stomach was  (6.971± 0.33gm), the 

stomach was obtained from the killed birds 

and washed with normal saline, and by using 

digital camera photographs the anatomical 

pictures of the stomach and its relation with 

other organs were achieved, specimens were 

fixed by using 10% Formalin and bouins 

solution for a histological study, after fixation 

and dehydration, the specimens were 

processed by ascending ethanol and 

embedded in wax then cleared by using 

xylene and finally preparation the slides and 

staining technique (8).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Photograph illustrate position stomach of Crow, (Linnaecus corvus) in the left side of 

coelomic cavity shows gizzard (G),right liver lobe(R.L),and left liver (L.L).duodenum ascending 

and descending  (A.D& D.D.) 
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Figure 2: Photograph illustrate  A- Anatomical appearance of the external surfaces  of  stomach in  crow, 

proventriculus (P), Gizzard (G); B- Anatomical appearance of the interior surfaces of stomach of, 

longitudinal of mucosal fold (black arrow), isthmus (i) 

 

Results 
Morphological study: The morphology in 

the present study revealed the stomach of the 

local Iraq crow (Linnoecus corvus) situated 

cranially in the left coelomic cavity (Fig.1) 

composed of two dilatation (expended) parts 

and an isthmus. The cranial part was 

glandular called the proventriculus the 

muscular part (ventriculus). The isthmus is 

the middle region  is connect  cranial part  of 

the stomach with the caudal apart . The 

proventriculus jointed  with the esophagus 

there is no demarcated boundary between 

them, the proventriculus takes a form of a 

spindle and there were present an amount of 

fat covering it, the muscular stomach was 

elongated structure spindle in shape (Fig.2, A) 

positioned at cranial dorsal region to 

coelomic, and found near the median plane 

between the lobes of the liver. 

Gizzard: The muscular stomach is a 

muscular organ, have wide body and  oval in 

shape  

two ends the cranial end connected with the 

isthmus and the pyloric region caudal end 

connected  with the duodenum on the left side 

and passes obliquely from left to right and 

connected  with the duodenum (Fig.2).The 

inner aspect of the gizzard was lined by a 

hardened mucous membrane, yellow color, 

and it contains distinct mucosal folds (20-24) 

folds of mucosa and observed the small grit 

and stone (Fig.2, B)  

Histological features of proventriculus: 

The tunica mucosa was protrudes into the 

folds (plicae proventiculares ) with different 

heights that separated one another by Tsulici 

histologically the glandular part that secretes 

the gastric juice section of the crow revealed 

the tubular organ possessed four tunica 

arranged from the outside to inside include 

(serosa, musculais, submucosa and mucosa) 

(Fig.3) cells of simple columnar represent the 

epithelium lining, while lamina propria that 

extended inside the fold and  it is narrow also 

contain irregular arranged collagen fibers and 

rich with blood lymphatic vessels and  

infiltration by leucocyte  observed also and 

(Fig.4). The muscularis mucosa was absent 

(Fig.4) .and the lamia propria lies on the 

submucosa. 

Submucosa tunica: this tunica occuped  the 

space between propria and tunica muscularis 

and was  composed of dense connective tissue 

(Fig.3), and contains many glands lined with 

cuboidal epithelium and had a serrated 

appearance and they opened into the lumen of 

the stomach through a duct (Fig. 5)  

Tunica muscularis was thick and composed of 

two layers, an outer layer is circular, whereas 

longitudinal layer as inner one, a connective 

tissue of loose type formed the serosa (Fig.3). 
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Figure 3: photomicroscopy illustrates the proventriculus wall of crow: tunica mucosa (M), gastric 

glands (G), sub mucosa (black arrow), tunica muscularis (MI,ME), Serosa (Se),(H & E stain X 40).  

 

 
 

Figure 4: photomicroscope illustrates the proventriculus wall of crow showed tunica mucosa, Show: 

lining simple columnar epithelium (E), lamina propria (L.P), Submucosa gland (GG),  around the 

glands (H & E stain X200). 

 

 
 

Figure 5: P.hotomicroscope section shows of the proventriculus gland (GG); shows secretory tubule 

glands have  one duct (d), and opens in the major collecting duct 
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Histological result of Gizzard:  
histologically the muscular wall of the gizzard 

was thicker than the proventriculus, the 

mucosa is invaginated into the lamina of the 

gizzard and forms the different pits (Fig.6). 

These tunicae consisted of three part the 

epithelium was simple columnar cells,that lie 

in the shot fold, the lamina propria contain 

many glands (tubular glands) that opened 

among the folds and cover the superficial 

surface by koilin (Fig.7) these glands 

composed of the flattened cells (chief cell) 

line in upper and mid region of 

gland(Fig.8).And the muscularis mucosa was 

thick band scattered between the lamina and 

submucosa, under the gastric glands (Fig.8). 

In the current study, observed the muscularis 

tunica of the gizzard was, developed and it 

had a hardening lining and composed of two 

circular tunics of smooth muscle inner layers 

were circular, while the longitudinal found 

outer layers.  

Tunica serosa: was covered by mesothelium 

(mesothelium), which contains the many 

blood vessels, it is constituted by  of loose 

connective tissue (Fig.6).  
 

 
 

Figure 6: photomicroscopic illustrates the gizzard wall of crow showed mucosa (M) cuticle and epithelial 

lining of the mucosa black (arrow),.muscularis mucosa inner (MI), muscle outer layer  (ME),and tunica 

serous (SE)  H & E stain X40. 

 

 
 

Figure, 7: photomicroscope of the gizzard wall of crow illustrate the cuticle (K), mucosa (M), submucosa 

(Sm), mucosa showed higher magnification of epithelial cells in the mucosa, epithelium (E)simple columnar 

cells,( H & E stain, X100). 
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Figure, 8: the gizzard wall of crow illustrate the gastric gland (Gg),the basal cell (1) ,the flattened 

chief cells (2),gastric pit (yellow arrow),sub mucosa (Sm) (H & E stain X400). 

 

Discussion  
         In current study the shape of the 

proventriculus was spindle and elongated 

similar to previous study as laughing dove as 

well as pigeon (9), and disagree in common 

moorhen (10), in ostrich (7) and located in left 

side obliquely which occupies the cranial 

cavity of coelomic these results are acceptable 

in falcons (4); in rock pigeons (9). In the 

current study, the gizzard was circular in 

shape and surrounded by fatty tissue and 

keratinoid lie the mucosal surface this results 

in disagreement with  Captive bustards (11). 

The stomach structures of birds vary in size 

and shape dependingon external environment, 

the current work is similar to the finding of 

the previous study.Histologically the of 

proventriculus was thrown into many fold 

(plicae proventicular) lining by the simple 

columnar epithelium this result was similar 

with findings of quail (12), duck and pigeon 

(13), Rock pigeon, and Egyptian laughing 

dove (9), that  indicating some participation in 

the immune response of bird(crow)  (14) (15), 

in current study the muscularis mucosa was 

absent in crow (Linnaecus corvus) this result 

finding in falcon (4); turkey (16), but some 

birds the muscularis mucosa appeared as the 

thin smooth muscle fibers underlying 

submucosa such as in guinea fowl (17);  red 

jungle fowl (18);blue-fronted parrot 

(19).Egyptian mallard (20),while some 

species of birds the mucosa lamina located 

under the mucosal glands such as ostrich (7) 

and Moorhen (6),in the current  study, the 

submucosa of proventriculus was observed 

developed and contained many simple tubular 

glands, this result is similar to present in 

many birds such as in Guinea fowl (Numida 

meleagris) (17) ; coot bird (21); Magpie (pica 

pica )(15); Eygpain mallard (20),these glands 

extended from the base of the lamina propria 

to the submucosa but this resulted is  

disagreement with  Black-tailed Crake (22), 

submucosa was lacking. unica muscularis 

composed of the two layers the inner  layer 

and outer layer these tunica are high thick 

layers to assist grinders mechanically in 

gizzard   (5)this result was reported in the 

broiler (23); Mallard (24),and  the blue-

fronted parrot (19),but different in Magpie 

(pica pica) that have a fibers of three layers 

smooth muscle (15),which covered with loose 

connective tissue (tunica serosa ) this result is 

present in most avian such as in blue-fronted 

parrot (Amazona aestiva)( 19) in hooded crow 

(25) .  

Gizzard: The muscular stomach walls in 

local crows similar to other avian species such 

as guinea fowl (17), were composed of four 

layers. the mucous membrane was very 

distinct has low folds and  the superficial 

surface filled the cavity with koiline is 

secreted from the gastric gland to protect and 

lubricant the cells lining and play a role in 

antibacterial materials(26), this result is  

similar in magpie (pica pica) (15) and 

disagrees with partridge(Rhynchotus 
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rufesence)(27),and in kestrel(28) in striated 

scop owl (12) that lack the keratinoid 

lining.The epithelium of gizzard lies by 

columnar cells similar observation was 

reported in red-capped cardinal (29). other 

species in blue-fronted-parrot (19). Lamina 

mucosa contained numerous the tubular 

glands which were the protruding lamellae of 

the glandular cells making depth crypts these 

results agree in Laughing dove,(30)and in 

duck (31).The muscularis mucosa was present 

under lamina as smooth muscle bundles this 

result finding in Egyptian mallard(20) and in 

parrot and black francolin (32).but 

disagreement in red-capped –cardinal bird 

(18) and in Black –tailed crake (22). 

In present study a two layers detected in 

muscular tunica that arranged thick circular 

outer and longitudinal shape of thin layer as 

inner one.  and these findings agreed within 

carnivorous bird (Iraqi falcon ) (15), and in 

ostriches (Struthiob    camelus) (7).while 

mentioned three layers of the muscles fibers 

forming the muscularis tunica that includes 

inner(circular), middle (oblique), and outer 

(longitudinal),this result  finding in  bred –

capped cardinal(29), and Moorhen (6)and 

disagreement in parrot observed only one the 

layer (inner) (33) was adapted depending on 

the type the food lead to break up and 

grinding of grains (20). Tunica serosa similar 

in serosa in proventiculus consists of  

connective tissue which comprised the vessels 

of lymphatic and blood, nerve same as those 

mentioned in partridge (Rhyn chotus 

rufesence) (27) and in avian and Egyptian 

mallard 

 

Conclusions 
The morphology of stomach of crow divided 

into two compartments are separated from 

each other isthmus the glandular part is 

connected cranially by the esophagus there 

are no demarked districts between them and 

the muscular part is connected by the 

duodenum. Histologically the stomach  was a 

typical tubular organ, the proventriculus 

composed of four layers (mucosa, 

submucosa,muscularis and serosa).and the 

gland present in lamina propria,and lack  

muscularis mucosa  in gizzard but present in 

proventiculus .the gizzard wall has similar to 

the  proventriculus wall  

 Acknowledgment: 

In the beginning, I thank the Lord of the 

Worlds for granting me the health, and 

strength for completing this research. The 

authors would like to thank the dean of the 

veterinary college in Diyala University to 

facilitate the requirements for this study and 

we would like to thank the reviewers for this 

article. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Journal of University of Kerbala , Vol. 20, Issue 2, December 2023 
 

166 

 

References: 
1. Barker F K,  Cibois A,  Schikler 

P,Feinstein J, Cracraft J. "Phylogeny and 

diversification of the largest avian 

radiation". Proceedings of the National 

Academy of Sciences. 2004; 101 (30): 

11040–5. Bibcode:  PNAS.10111040B 

2. El-Banhawy, A M,  Mahmoud E, 

Mohallal,  Tarek R. Rahmy and Tarek I,  

Moawad. Histological adaptation in the 

digestive organs of birds with various 

dietary peculiarities. J. Egypt. Ger. Soc. 

Zool.1993; Vol. (12C) 153-170. 

3.  Hamdi H, Abdel-Wahab E, Mostafa Z, 

Fathia A. Anatomical, Histological and 

Histochemical Adaptations of the Avian 

Alimentar Canal to Their Food Habits: II- 

Elanus caeruleus. Internat. Journal 

Science Engineering and Research. 2013; 

4, (10):1355-1364. 

4. Abumandour M M A. 

Histomorphological studies on the 

stomach of Eurasian Hobby (Falconinae: 

Falco subbuteo, Linnaeus 1758) and its 

relation with its feeding habits. Life Sci. 

J. 2014; 11(7): 809-819.  

5. Sturkie, P.D. Avian Physiology. 4th. Ed. 

Springer-verlag New York.Inc.New 

York, Berlin, Heidelberg, Tokyo. 1976; 

pp.130-166.  

6. Taher I A, Ali A A, Ahmed S G, Al‐

Samawy  E R, FJ A S. Histology and 

histochemical structure of the stomach 

(proventriculus and ventriculus) in 

moorhen (Gallinula chloropus) in South 

Iraq. Plant Archives. 2020; 20(1), 189-

194.  

7. Umar Z D., Qureshi A, Shahid, R, Deeba 

F. Histological and histomorphometric 

study of the cranial digestive tract of 

ostriches (Struthio camelus) with 

advancing age. Veterinární medicína. 

2021; 66(4), 127-139.  

8.  Bancroft J D, Stevens A. In Theory and 

Practice of Histological Techniques. 2nd 

(Ed), Churchill Livingstone. New York. 

2010. 

9.  Madkour F A, Mohamed A A. 

Comparative anatomical studies on the 

glandular stomach of the rock pigeon 

(Columba livia targia) and the Egyptian 

laughing dove (Streptopelia senegalensis 

aegyptiaca). Anatomia, histologia, 

embryologia. 2019; 48(1), 53-63.  

10. Jassem E S, Hussein A J, Sawad A A. 

Anatomical, histological and 

histochemical study of the proventriculus 

of common Moorhen (Gallinula 

chloropus). Basrah Journal of veterinary 

Research. 2016; 14(6), 73-82.  

11. Bailey T E,  Mensah-Brown J,  Samuor  

J, Naldo P,  Lawrence  A, Garner A. 

Comparative morphology of the 

alimentary tract and its glandular 

derivatives of captive bustards. Journal of 

Anatomy. 1997; 191, 387398.  

12. Al-Saffar FJ, Al-Samawy E R M. 

Microscopic study of the proventriculus 

and ventriculus of the Striated Scope Owl 

(Otus Scors brucei) in Iraq. Kufa J. Vet. 

Sci. 2014;  5(2)  

13. Hassan S A, Moussa E A. Gross and 

microscopic studies on the stomach of 

domestic duck (Anas platyrhynchos) and 

domestic pigeon (Columba livia 

domestica). J. Vet. Anat. 2012; 5: 105-

127.  

14. Zaher M, El-Ghareeb A, Hamdi H, 

AbuAmod, F. Anatomical, histological 

and histochemical adaptations of the 

avian alimentary canal to their food 

habits: I-Coturnixcoturnix. Life Sci. J. 

2012; 9(3).  

15. Hussein R A, Fadhil L A, Abid S A, 

Gazwa D. Comparative Histological 

Study of the Stomach in Two Species of 

Iraqi Vertebrates (Magpie Pica pica L. 

and Small Asian Mongoose Herpestes 

javanicus E.). Baghdad Sci.J. 2019; 

16(2).  

16. Beheiry R R. Histochemical and scanning 

electron microscopy of proventriculus in 

turkey. Journal of Advanced Veterinary 

and Animal Research. 2018; 5(3), 290-

298.  

17. Selvan P S, Ushakumary S, Ramesh G. 

Studies on the histochemistry of the 

proventriculus and gizzard of post-hatch 

Guinea fowl (Numida meleagris). 



Journal of University of Kerbala , Vol. 20, Issue 2, December 2023 
 

167 

Internat. J. Poult. Sci. 2008; 7: 1112–

1116.  

18. Kadhim, K K,  Zuki AB Z, Noordin  M 

M, Babjee S M, Zamri-Saad M. 

Activities of amylase, trypsin and 

chymotrypsin of pancreas and small 

intestinal Contents in the red jungle fowl 

and broiler breed. African J. Biotech. 

2011; 10(1): 108-115.  

19. da Silva Macêdo J, Machado-santos, C, 

Ferreira, I. Histochemical and 

immunohistochemical adaptations on the 

gastroesophageal tube of the blue‐fronted 

parrot (Amazona aestiva Linnaeus, 

1758). Acta Zoologica. 2020; 101(3), 

330-338.  

20. Zahra'a Daibes Z M, Al-samawy R. 

Histological study of the stomach in 

Egyptian Mallard (Alopochen an 

Egyptiaca). European Journal of 

Molecular & Clinical Medicine. 

2020; 7(09):3930-3939.  

21. Batah   A L.  Histological study for 

stomach (proventriculus and gizzard) of 

coot bird Fulica atra. Diyala Agricultural 

Sciences Journal. 2012; 4(1), 9-16.  

22.  Zhu L. Histological and Histochemical 

Study on the Stomach (Proventriculus 

and Gizzard) of Black-tailed Crake 

(Porzana bicolor). Pakistan Journal of 

Zoology. 2015; 47(3); 607-616.  

23. Nasrin S, Islam M A, Khatun M, Akhter 

L, Sultana S. Characterization of bacteria 

associated with omphalitis in 

chicks. Bangladesh Veterinarian. 2012; 

29(2): 63-68. 

24. Al-Saffar FJ, Al-Samawy E R M. 

Histomorphological and Histochemical 

Studies of the Stomach of the Mallard 

(Anas platyrhynchos) Asian J Anim 

SciSep. 2015; 9(6): 280 – 92.  

25. Maksoud M K A, Ibrahim A A, Nabil T 

M, Moawad U K. Histomorphological, 

histochemical and scanning electron 

microscopic investigation of the 

proventriculus (Ventriculus glandularis) 

of the hooded crow (Corvus 

cornix). Anatomia, histologia, 

embryology: (2022). 1-10.  

26. Cheah P L, Ramachandran K.  

Alterations in mucin type: an indicator 

for suspicion of malignant gastric 

transformation. The Malaysian Journal of 

Pathology. 1994; 16(1), 39-42.   

27. Rossi JR, Baraldi-Artonii SM, Oliveira 

D, Cruz D, Franzo VS, Sagula A. 

Morphology of glandular stomach 

(Ventriculus glandularis) and muscular 

stomach (Ventriculus muscularis) of the 

partrigde Rhynchotus rufescens. Cienc 

Rural. 2005; Nov-Dec 35(6):1319-24. 

28. AL-Sheshani ASYAnatomical and 

histological comparative study of 

alimentary tract in two types of bird's 

grainivorous bird, (Columba livia 

Gmelin, 1789) and carnivorous bird, 

(Accipiter nisus Linnaeus, 1758). M.Sc. 

Thesis, University of Tikrit. 2006;   Pp: 

78.90. 

29. Catroxo MH, Lima MA, Cappellaro CE. 

Histological aspects of the stomach 

(Proventriculus and gizzard) of the red-

capped cardinal (Paroaria gularis gularis, 

Linnaeus, 1766). Revista chilena de 

anatomía. 1997; 15(1):19-27 . 

30. Al-Kinany M J. Streptopelia senegalensis 

and White-breasted Kingfisher, Halcyon 

smyrnensis. University of Thi-Qar 

Journal of Science. 2014; 4(2), 15-22.  

31. Qureshi A S, Faisal T, Saleemi K, Ali  M 

Z. Histological and histometric 

alterations in the digestive tract and 

accessory glands of duck 

(anasplatyrhynchos) with sex and 

progressive age. J Anim Plant Sci. 2017; 

27: 1528-33. 

32. Al-Samawy E R, Waad S K, Al-Uboody 

W S H, Hasan M S. Histomorphometric 

and Histochemical Finding of the 

Proventicular and Ventricular Stomach 

between the African Grey Parrot 

(Psittacus erithacus) and Black Francolin 

(francolinus) in South Iraq. Medico-legal 

Update. 2021; 21(1), 1457-1465 

33.  Denbow D M. Gastrointestinal anatomy 

and physiology. In: G. C. Whittow editor. 

Sturkie's avian physiology. (5th Ed.). 

Academic Press. 2000; pp. 299-325 

 

 

 


