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 A total of eight heads of adult male donkeys were used to investigate the 

morphological features of parotid and mandibular salivary glands involved 

(Location, relation, shape, length, thickness, volume and weight) of each 

gland. The parotid glands were the largest gland, had irregular shape and 

composed of four lobes, it located in the retromandibular fossa, medially 

attached part of wall of guttural pouch and diagastricus muscle, laterally 

covered by parotidoaricular muscle, caudally to the mandible and masseter 

muscle and extended from base of the external ear, closed to the external 

carotid artery, the means of the length, width, weight and size of parotid 

gland were 19.10 ± 0.28 cm, 5.23 ± 0.11 cm, 80.52 ± 2.28 g and 79.8 ± 3.01 

mm3 respectively, the major parotid duct was passed medially to angle of 

jaw to perforate the check in front of the 5th upper molar tooth,  the total 

length and diameter of the main parotid duct was 18.2 ± 0.3 cm and 0.61 ± 

0.02 cm respectively. The mandibular gland was lobulated, had crescent 

shape, covered by parotid gland and jugular vein, cranially to 

brachiocephalicus muscle dorsally to larynx, ventrally to the digastricus 

muscle medially to omohyoid muscle, the means of the length, width, 

weight and size of mandibular gland were 16.93 ± 1.03 cm, 2.56 ± 0.09 cm, 

25.22 ± 1.65 g and 24.2 ± 1.91 mm3 respectively, the major duct of the 

mandibular gland was passed rostrally for digastricus and styloglossus 

muscles to open at papilla of the sublingual caruncle, the total length of the 

duct was 23.8 ± 0.9 cm and 0.56 ± 0.09 cm width. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Salivary glands are important in scientific research because of their various functions [1]. These glands are 

developed during epithelial evolution of oral mucosa at different locations and they have very different 

characteristics that lead for different types of saliva [2]. The major salivary glands of large animals are paired 

parotid, mandibular and sublingual [1]. The salivary glands participated in food digestion by saliva, which is 

mostly serous structure, containing various types of enzymes, in addition for water, mucopolysaccharides, 

glycoprotein and antibodies [3]. Numerous clinical cases and disease are related with the major salivary 

glands include obstruction of duct with foreign bodies, salivary calculi (sialoliths) Inflammation and 
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carcinoma   of the salivary glands [4]. A huge number of studies related with the salivary glands of human 

also numerous histological and ultrastructure of salivary glands in different animal species specially 

laboratory animals such as rats [5], mice [6], ferrets [7] and hamsters [8], For a lesser extent, in the veterinary 

practice few studies were carried on the salivary glands of sheep [9], dogs [1], horses [10], cats [11] and cattle 

[12]. The aims of current study was conducted to investigate the difference on morphological and 

vascularization of major salivary gland in local breed donkey. 

 

2. Materials and Methods 

Eight samples of heads of adult male local breed donkeys were used for investigate the morphological features 

of parotid and mandibular salivary glands in department of anatomy and histology at college of veterinary 

medicine/university of Baghdad. The animals head have removed immediately from the body and the left and 

right common carotid arteries were perfused with 10% formalin, then the whole heads of animals were 

immersed in 10% formalin for two days in order for subsequent morphological. The morphological approach 

to each salivary gland including location, shape, length, thickness, volume, and weight were recorded and 

imaged by digital camera. The statistical analysis was done by using SPSS (Version-24) and data were 

represented by Mean ± SE. 

 

3. Results and Discussion 

 

3.1 Parotid salivary gland 

The morphological results were revealed that, the paired parotid glands were the largest glands compared to 

the mandibular and sublingual glands. It was located in the retromandibular fossa, medially attached part of 

wall of guttural pouch and diagastricus muscle, laterally covered by skin and parotidoaricular muscle, 

caudally to the ramus of the mandible and masseter muscle, ventrally to the wing of the atlas (first cervical 

vertebrae) and the base of the pinna of external ear. It was extended from the base of the pinna of external ear 

below the level of the mandible closed to the external carotid artery, maxillary vein and branches of facial 

and trigeminal nerve (Figures 1-3). The gland was creamy in color, well lobulated, had irregular rectangular 

shape and composed of four lobes; The dorsal part of gland was divided into two processes; preauricular and 

post auricular processes (the latter is at the base of the ear). The mandibular lobe: it was related to the caudal 

angle of the mandible. The maxillary lobe was closed the bifurcation of jugular vein therefore termed jugular 

or maxillary lobe (Figures 4, 5). The means of the length, width, weight and size of parotid salivary glands 

were 19.10 ± 0.28 cm, 5.23± 0.11 cm, 80.52 ± 2.28 g and 79.8 ± 3.01 mm3 respectively. The major parotid 

duct was originated from converging of groups of inter lobular ducts and passed medially to angle of jaw 

rostrally and wind around the ventral margin of mandible to emerge at the rostral border of masseter muscle 

lie caudal to lingoficial artery, it was perforated the check and open at buccal cavity in front of the 5th upper 

molar tooth (Figures 6, 7). The total length of the duct was 18.2 ± 0.3 cm and 0.61±0.02 cm width. 
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Figure 1: Lateral view of head region (Male donkey) after remove mandible shows (a) pre auricular 

process, (b) post auricular process, (d) mandibular lobe & (c) maxillary lobe of parotid gland, (M) 

mandibular gland, (S) sub lingual salivary gland, (B) body of tongue, (A) apex of tongue, (H) hyoid bone, 

(T) Trachea, (Black arrows) linguofacial trunk, (Blue arrow) transvers fiacia artery, (Red arrow) facial 

artery, (Yellow arrow) lingual artery 

 

 
Figure 2: Macrograph of lateral view of head region (Adult donkey) shows: (m) masseter muscle, (P) 

dorsal and ventral parts of parotid gland, (a) angle of mandible and parotiduoaricular muscle (Asterisk) 
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Figure 3: Macrograph of caudo-lateral aspect of head region (Adult donkey) shows: (m) masseter muscle, 

(a) preauricular lobe, (b) post auricular lobe, (c) mandibular lobe, (d) maxillary lobe, (T) trachea, (Asterisk) 

digastricus muscle and jugular vein (Red arrow) 

 

 
Figure 4: Macrograph of lateral aspect of head region (Adult donkey) shows: (M) masseter muscle, (a) 

preauricular lobe, (b) post auricular lobe, (c) mandibular lobe, (d) maxillary lobe, (Asterisk) cartilage of 

external ear, (white arrow) jugular vein and carotid artery (Red arrow) 
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Figure 5: Macrograph of ventral aspect of head region (inter mandibular region) (Male donkey) shows: (P) 

parotid salivary gland, injection of the main duct of parotid salivary gland with Indian ink to detect the site 

of opening (Black arrow) that passed medial to the mandible 

 

 
Figure 6: Macrograph of lateral aspect of head region (Male donkey) after removing the nasal region to 

shows injection of opening of main duct of parotid salivary gland with Indian ink (Black arrow) at mucosa 

of buccal cavity in front of 5th upper molar tooth 
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Figure 7: Macrograph of lateral aspect of head region (Male donkey) shows: (m) masseter muscle, (a) post 

auricular process, (b) maxillary lobe, (c) mandibular lobe of parotid gland, (d) brachiocephalic muscle, (J) 

jugular vein, (Asterisk) mandibular gland, (Black arrow) masseter artery and vein, (Black arrow) 

parotidoauricular muscle (Red arrow) 

 

The current results is similarly those recoded in horse by [10] with exception that the main parotid duct in 

hoses is opened into oral mucosa opposite the upper 4th molar tooth also all parameters that recorded in local 

breed donkey was closed those recorded in horse (The wide part of the parotid gland in horse is 4.45 ± 0.15 

cm, length is 21.55 ± 0.75 cm and weight is 192.5±3.3 g). On the other hand, similarly that recorded the 

camel's parotid salivary gland which has composed of four lobes, but showed smaller size when compared 

the dimension of camel parotid gland with those recorded in donkey (11 ± 0.54cm in length and 7 ± 0.62cm 

width and the parotid duct measured 20 ± 0.41cm in length and 0.5 ± 0.2 cm in diameter) [14]. The current 

study suggests that the increase of the length of camel's parotid duct is associated with increase the length of 

mandible (The largest (43.00 ± 1.833 cm), heaviest (2.52 ± 0.331kg) and thickest (5.00 ± 0.316 cm) bone of 

the skull [13]. Also the result which recorded in pig confirm that (The length of main parotid duct is 11.1 to 

15.2 cm and diameter is 1 to 3 mm [15]. The current results was the position of donkeys parotid gland is 

similar that seen ox parotid salivary gland by [12] but in ox the gland showed complicated lobular pattern. 

The current result is dissimilar that recorded by [16] in dog who claim that the parotid gland in dog is 

triangular in shape, this result suggest that the presence of guttural pouch in equine species lead to from large 

retormandibular fossa which house the gland during embryonic evolution and give rice furthermore chance 

for well lobulation and enlarge size consequently the glands in equine showed higher parameters in compared 

those recorded by [17] in dog who revealed that  the wideest part of the parotid gland in dog is 2.08±0.28cm, 

mean length of gland is 3.96 ± 0.26 cm and 6.93 ± 0.14g weight, on the other hand the  main duct of parotid 

gland in dog was shorter which opens in the buccal cavity opposite the 3rd upper cheek tooth. 

 

3.2 Mandibular salivary gland 
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The results were revealed that the mandibular gland in donkey was large in size, had creamy color, markedly 

lobulated gland, had crescent shape, and extended into the medial aspect of angle of mandible. It was covered 

by the maxillary lobe of parotid gland and jugular vein, cranially to brachiocephalicus muscle dorsally to 

larynx, ventrally to the digastricus muscle medially to omohyoid muscle (Figures 6-9). The position of 

mandibular salivary gland in donkey was similar those recorded in horse, but differs in shape, oval in shape 

[10]. In camel, [18] also has recorded the same position of mandibular gland, meanwhile the shape and 

position of mandibular gland in ox is similarly those seen in our results [10]. In dogs, the mandibular gland 

shape and position are not differing from those in our results and the reports of other authors [17]. The current 

result is dissimilar to that recorded in one-humped dromedary camel by [14] who mentioned that the 

mandibular gland has divided into four lobes (Dorsal superficial, ventral superficial, dorsal deep and ventral 

deep lobes). 

 

 
Figure 8: Macrograph of lateral aspect of head region in fresh carcass after removes of parotid salivary 

gland (Male donkey) shows: (M) masseter muscle, (G) hyoid bone, (Asterisk) mandibular salivary gland, 

(D) digastricus muscle 

 

 
Figure 9: Macrograph of ventral aspect of head region in fresh carcass after (Male donkey) shows: (E) ear, 

(m) mandibular angle, (S) sternohyoid muscle. (O) Omohyoid muscle & (Asterisk) mandibular salivary 

gland 
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The current study revealed that the means length, width, weight and size of donkey's mandibular salivary 

gland were 16.93 ± 1.03 cm, 2.56 ± 0.09 cm, 25.22 ± 1.65 g and 24.2 ± 1.91 mm3 respectively. In horse, the 

mandibular salivary gland was longer and massive than that in our result (the length, width and weight of the 

gland were 19.45 ± 0.4 cm, 2.67 ± 0.8 cm and 47.9 ± 3.1 g respectively [10]. On the other hand, the weight 

of gland in camel was 30.56 ± 0.554 g, shorter in length (9.26 ± 0.441 cm) and thinnest (1.08 ± 0.164 cm), 

but, in ox the gland is heaviest in weight (72.6 ± 0.811 g) and short (10.66 ± 0.393 cm) in length, 3.94 ± 0.463 

cm in width [18]. In dogs the glands weight, length and width were (8.14 ± 0.3 g, 2.82 ± 0.2 cm and 2.6 ± 0.1 

cm, respectively) it was markedly small glandular mass [17]. The current results revealed that the differences 

in parameters among farm animals are related with anatomical differences in head regions. 

 

The current study revealed that, the major duct of the mandibular gland was passed rostrally on cranial part 

of digastricus and styloglossus muscles to open in the proper oral cavity anteriorly to the mucosal fold, in 

front of the sublingual caruncle at tiny papilla (Figures 10-12). The total length of the duct was 23.8 ± 0.9 cm 

and 0.56 ± 0.09 cm diameter. The current study revealed that the opening of donkey's mandibular duct is 

similar to those recorded in ox and camel [18]. On the other hand, the current study showed that, the major 

mandibular duct in donkey was the longer than that the length of the major mandibular duct in horse, 14.3 ± 

2.2 cm [10]. In dog the major mandibular duct was shorter (3.2 ± 0.5 cm) in length [17]. On the other hand, 

the major mandibular duct in camel was (32.2 ± 2.280 cm in length) it is longer than those in equine species, 

while in ox the major mandibular duct was the longest (40.2 ± 1.924 cm) in length in compare with other 

farm animals [18]. 

 

 
Figure 10: Macrograph of oral mucosa (Male donkey) shows: (T) Tongue, (Arrow) sub lingual caruncle, 

cannula inserted inside the opening of mandibular duct for injection of Indian ink for coloration of main 

duct of mandibular salivary glands 
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Figure 11: Macrograph of ventral aspect of head region (Male donkey) shows: (m) mandible, (T) Trachea, 

(L) larynx, (Asterisk) mandibular salivary glands, and ducts of the right mandibular glands after injection 

with Indian ink (Red arrows) 

 

In this study the dimensions of parotid salivary gland were increased significantly in thickness, weight and 

volume in compared for those in mandibular salivary gland, also in camel the parotid salivary gland was 

massive (77.7 ± 16.9 g) in weight in compared to mandibular salivary gland, 47.9 ± 9.1 g [20]. in contrary 

that in bovine the mandibular salivary gland was the massive salivary gland [21] and in sheep, the mandibular 

salivary gland was the larger wright (16.2 ± 4.6 g) in compare to weight of parotid salivary gland, 13.5 ± 2.6 

g [19]. In goat the parotid and mandibular gland were slightly close in weights (15.2 ± 3.2 and 14.7 ± 3.8 g) 

respectively [22]. 

 

4. Acknowledgement 

The authors would like to acknowledge all Mr. Muoaid Fadil and staff assistances in laboratory of histological 

techniques at department of Anatomy, Histology and Embryology- College of Veterinary Medicine/ 

University of Baghdad. 

 

5. References 

[1] Asari, M., Kimura, H., Ichihara, N., Kasuya, T., and Nishita, T. (2000). Immunohistochemistry of carbonic 

anhydrase isozymes (CA‐I, II and III) in canine salivary glands: a distributional and comparative assessment. 

Anatomia, histologia, embryologia, 29(1), 9-12. 

 

[2] Jaskoll, T., Zhou, Y. M., Chai, Y., Makarenkova, H. P., Collinson, J. M., West, J. D., and Melnick, M. 

(2002). Embryonic Submandibular Gland Morphogenesis: Stage-Specific Protein Localization of FGFs, 

BMPs, Pax6 and Pax9 in Normal Mice and Abnormal SMG Phenotypes in FgfR2-IIIc+/Δ, BMP7–/–and 

Pax6–/–Mice. Cells Tissues Organs, 170(2-3), 83-98. 

 

[3] Adnyane, I. K. M., Zuki, A. B., Noordin, M. M., and Agungpriyono, S. (2010). Histological study of the 

parotid and mandibular glands of barking deer (Muntiacus muntjak) with special reference to the distribution 

of carbohydrate content. Anatomia, histologia, embryologia, 39(6), 516-520.  

 

[4] Habata, I., Yasui, T., Fujimori, O., and Tsukise, A. (2012). Immunohistochemical Aspects of Anti‐



R. A. Shaker and D. A. Abood, 2022                                                                            Teikyo Medical Journal 

 

4944 
 

microbial Properties in Goat Submandibular Glands. Anatomia, histologia, embryologia, 41(1), 54-59. 

 

[5] Watanabe, Y., Seguchi, H., Okada, T., Kobayahsi, T., Jin, Q. S., and Jiang, X. D. (1996). Fine structure 

of the acinar and duct cell components in the parotid and submandibular salivary glands of the rat: a TEM, 

SEM, and HRSEM study. Histology and histopathology. 11: 103- 110. 

 

[6] Liu, P., Denny, P. A., and Denny, P. (2000). The effect of ageing on parenchymal cell populations in adult 

female mouse submandibular gland. Archives of oral biology, 45(7), 585-592. 

 

[7] Triantafyllou, A., Fletcher, D., and Scott, J. (2005). Organic secretory products, adaptive responses and 

innervation in the parotid gland of ferret: A histochemical study. Archives of oral biology, 50(9), 769-777. 

 

[8] Yazdani Moghaddam, F., Darvish, J., Mahdavi SHahri, N., Abdulamir, A. S., Mousavi, M., and Khalija, 

S. (2009). Comparative histological and histochemical inter-species investigation of mammalian sub 

mandibular salivary glands. Research Journal of Applied Sciences, 4. 

 

[9] Dehghani, S. N., Tadjalli, M., and Masoumzadeh, M. H. (2000). Sialography of sheep parotid and 

mandibular salivary glands. Research in veterinary science, 68(1), 3-7. 

 

[10] Dehghani, S. N., Tadjalli, M., and Seifali, A. (2005). Sialography in horse: technique and normal 

appearance. Veterinarski arhiv, 75(6), 531. 

 

[11] Kim, H., Nakaichi, M., Itamoto, K., and Taura, Y. (2008). Malignant mixed tumor in the salivary gland 

of a cat. Journal of veterinary science, 9(3), 331-333. 

 

[12] Sadi, S. A. L. (2013). CROSS AND RADIOLOGICAL STUDIES OF THE SALIVARY GLAND IN 

CATTLE. Basrah Journal of Veterinary Research., 12(1). 65-75. 

 

[13] Chaurasia, S., Tiwari, Y., Pandey, A., Kumar, V., and Malik, M. R. (2010). Biometry of mandible of 

camel (Camelus dromedarius). International Journal of Molecular Biology, 1(1), 25-28. 

 

[14] Rezk, H. M., and Shaker, N. A. (2017). Parotid and mandibular salivary glands segmentation of the one-

humped dromedary camel (Camelus dromedarius). Int J Adv Res Biol Sci, 4, 32-41. 

 

[15] Wang, S. L., Li, J., Zhu, X. Z., Sun, K., Liu, X. Y., and Zhang, Y. G. (1998). Sialographic characterization 

of the normal parotid gland of the miniature pig. Dentomaxillofacial Radiology, 27(3), 178-181. 

 

[16] Weidner, S., Probst, A., and Kneissl, S. (2012). MR anatomy of salivary glands in the dog. Anatomia,  

histologia, embryologia, 41(2), 149-153. 

 

[17] Tadjalli, M., Dehghani, S. N., and Basiri, M. (2004). Sialography in dog: normal appearance. 

Veterinarski arhiv, 74(3), 225-233. 

 

[18] Mursal, N. J., Ali, H. A., and Ibrahim, Z. H. (2016). Comparative anatomical and histological studies of 

the mandibular gland of camel, ox, sheep and goat. Journal of Science and Technology. 17 (2): 1858-6716. 

 

[19] Dehghani, S. N., M. Tadjalli, M. H. Masumzadeh (2000a). Sialography of sheep parotid and mandibular 

https://www.teikyomedicaljournal.com/


  ISSN: 03875547 

Volume 45, Issue 01, February, 2022 

  

4945 
 

salivary glands. Res. Vet. Sci. 68, 3-7. 

 

[20] Dehghani, S. N., M. Tadjalli, S. T. Manuchehry (2000b): Sialography in camel: technique and normal 

appearance. J. Camel Pract. Res. 6, 295-299. 

 

[21] Dehghani, S. N., C. J. Lischer, U. Iselin, B. Kaserhotz, J. A. Auer (1994). Sialography in cattle: technique 

and normal appearance. Vet. Radiol. Ultrasound. 35, 433-439. 

 

[22] Tadjalli, M., S. N. Dehghani, M. Ghadiri (2002): Sialography of the goat parotid, mandibular and 

sublingual salivary glands. Small Rum. Res. 44, 179-185 


