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 Abstract 

This study has been done in order to investigate the anatomical and histological structures of 

the uropygial gland in gulls (Larus canus). The gland of birds in the present study was 

examined macroscopically and microscopically. The study revealed that the gland has heart-

shaped like, consisted of two lobes joined together at caudal end by isthmus, and one short 

papillae. The weight of gland was recorded mean of (0.81± 0.12 gram), while the means of 

the length and diameter of right and left lobe were (1.19± 0.06 cm, 0.35± 0.04cm and 1.18± 

0.03 cm, 0.34 ± 0.02cm ) respectively. The gland showed dense connective tissue capsule 

surrounded the two lobes and the papillae, and each lobe has parenchyma and central cavity. 

The parenchyma consists of a straight and convoluted secretory tubules separated by tiny 

trabeculae that increased in thickness toward the lobe center. The epithelial lining of secretory 

tubules showed four cellular layers; includes the basal, intermediate, secretory and 

degenerative cells. Three zones in the parenchyma were detected based on the trabecular 

development, widening of the tubule lumen and the height of epithelial lining. To conclude, 

the uropygial gland could be classified as exocrine and holocrine type in gull.   
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   )  Larus canusللغدة الزمكية في النورس )  وشكليائية ةنسجي دراسة

 خالد ابراهيم عبد الخزرجي 

 العراق  –ديالى  –جامعة ديالى  –كلية الطب البيطري  -فرع التشريح والانسجة 

 الخلاصة

وتم خلال الدراسة  التراكيب النسجية والتشريحية للغدة الزمكية في النورس. عن الكشف لغرض الدراسة هذه أجريت  

. حيث اوضحت الدراسة ان شكل الغدة الزمكية كان يشبه القلب ومكونة من فصين  الحالية فحص الغده عيانيا ومجهريا

 الغدة معدل وزن بلغ سجلت. و، وحلمة قصيرة واحدة يتحدان مع بعضهما البعض في الطرف الخلفي بواسطة البرزخ

 سم 1.10±  0..1 سم، 1.10±  0.01) الأيسرو الفصين الايمن وقطر طول معدل كان بينما ،(غرام ±1.00  0..1)

.  وتبين ان للغدة محفظة متكونة من نسيج ضام كثيف تحيط بكلا التوالي على( سم 1.10±  0..1 سم، .1.1±  .0.0و

ستقيمة واتضح ان المتن يتكون من نبيبات افرازية م. الفصين والحلمة، وكل فص يحتوي على متن وتجويف مركزي

وملفوفة وهي مفصولة عن بعضها بواسطة طبقة رقيقة من الحويجزات التي تزداد سمكا كلما اقتربنا من مركز الفص. اما 

الظهارة المبطنة للنبيبات الافرازية فانها تتكون من اربع طبقات من الخلايا وهي طبقات الخلايا القاعدية ، والخلايا 

ومن الممكن تقسيم المتن الى ثلاثة مناطق وفقا لتطور الحويجزات   لخلايا المتنكسة.المتوسطة ، الخلايا الافرازية ثم ا

الاستنتاج ، ان الغدة الزمكية في النورس يمكن تصنيفها ضمن غدد الافراز وارتفاع الظهارة وسعة تجويف النبيب. 

 الخارجي والكلي. 

 .نورس   , نبيبات , فص , متن  - :المفتاحية الكلمات

Introduction 

Uropygial gland in birds has another names as preen gland, oil gland or oil sack, rump gland, 

and tail gland. [1,2] Its specialized sebaceous gland and may be considered as the only 

organized integumentary structure of external secretion in most of birds. [3]  Its thought to be 

the uropygial gland is analogous to the mammalian sebaceous gland which functions in oil 

production. [4] Secretion of this gland play an important role in a feather maintenance, 

waterproofing feather, and may be associated with intraspecific communication and defense 

against the microbial, parasitic agent and predators . [5,6,7,8,9]  However, in few birds like 
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bustard, cassowary and ostrich, this gland may be missing or vestigial. [10,11] .  The uropygial 

gland in various species of birds taken different shape and sizes. In general, it is consist of 

two lobes and one papillae.  [5] The internal structure of each lobe comprising a central gap to 

store the secretion of the gland and peripherally tubular section that work on the synthesis of 

the secretion. [12,13] The secretion is finally flow through ducts that opens at the top of 

uropygial papillae.[14,15] Because of the lack of information on the morphological and 

histological structures of uropygial gland in Larus canus the study was conducted.   

Materials and Methods 

Thirteen adult Gull (Larus canus) of both sexes were collected from various places in 

Baqubah, Diyala Province, Iraq. The birds were then euthanized after deeply anesthetized 

using a combination of ketamine and diazepam. The body weight of each bird was estimated 

by aspiring balance. Eight birds were allocated for anatomical study while five birds used for 

histological study. Dissection of uropygial glands were begun immediately after the birds 

were killed. After the gland had been removed from the birds, all anatomical measurements 

were taken. Sensitive balance used for weight of each gland and the vernier used for measured 

the external diameter, length of each lobe from the tip of papillae to the cranial end. For 

histological study uropygial glands were removed and immediately fixed in 10% neutral 

buffered formalin for 24 hours. The specimens were washed in current water for 6 hours, then 

dehydrated in ascending graded of alcohol (50%, 60%, 70%, 80%, 90%, 100%), After that 

cleared in two changes of xylene (2 hours for each change), then soaked in paraffin wax under 

temperature 56° for infiltration for 3 hours, followed by embedded the specimens in moulds 

filled with paraffin wax to obtained the blocks. After that, the blocks sectioned at 5 

micrometers by rotary microtome, then mounted on glass slide and stained with hematoxylen 

and eosin. [16]  The anatomical results were analyzed statistically by using Statistical Package 

for the Social Sciences (SPSS) version 13.00 and all values were represented mean ± standard 

error.       
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Results and Discussion 

The results of the gross examination of uropygial gland of the Larus canus proved that the 

gland lies under the skin dorsally at the base of the tail, above the sacral vertebrae, on the 

middle line of the trunk and over the levator caudal muscles. These observations were in 

agreement with [17,18] who mentioned that the similar location in other birds as in chickens and 

osprey. In the present study, the shape of gland appeared heart-shaped like consisted of two 

lobes, which were dilated at the cranial end and narrowed at the caudal end, and one short 

papillae (Fig.1). The two lobes were separated from each other cranially and joined at the 

caudal end by isthmus. In geese, the shape of this gland was V shaped consisted from two 

large cylindrical lobes  [19,20]  , while in owl, the two lobes of uropygial gland were joined for 

their entire length that gave the gland appearance as one lobe. [21] Our results are not in 

agreement with these reports.  The anatomical observations revealed that each lobe of the 

gland has a large central cavity contain its secretion and the uropygial papillae located dorso-

caudally from the gland and the papillae possessed on its top an uropygial tuft of downy 

feather type that surrounding the two opening of the excretory ducts. Similar finding of the 

number of opening was observed by [19] in geese. In the other hand, [21]  who found that in the 

few birds more than two opening at uropygial papillae as in pelecaniformes, and one opening 

as in hoopoe. Furthermore, [22] who referred to that in mask duck, the papillae of gland was 

free from uropygial tuft . The present study shown that the total body weight was ranged 

between 381- 553 gram (mean 467.4 ± 13.25 gram), while the weight of the gland recorded 

mean of (0.81± 0.12 gram). The uropygial index (relative percentage the weight of gland to 

the total body weight) in our study was 0.17%. In other study, [21] found that the uropygial 

index in little grebe was 0.61%, and in fruit pigeons was 0.02%. The results of gland 

measurements in the present study showed that the means of the length and diameter of right 

and left lobe were (1.19± 0.06 cm, 0.35± 0.04cm and 1.18± 0.03 cm, 0.34 ± 0.02cm ) 

respectively. There was no significant variation appeared at level (P ˂ 0.05) between the right 

and left lobe in their lengths and diameters. The histological examination revealed that the 

gland bounded by a capsule formed from dense connective tissue and a number of blood 
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vessels disseminated throughout (Fig.2). Thin branches of connective tissue capsule extends 

ventrally down between the secretory tubules forming trabecular septa that increased in 

thickness toward the lobe center. In study on moorhen, [23] who reported that the component of 

gland capsule was free of muscle fibers. Our study also not detected smooth muscle in capsule 

of gland. The present study showed that the gland parenchyma in each lobe composed of 

secretory tubules which were straight at periphery and convoluted near the lobe center and 

somewhat branched and joined again (Fig.3). These results are not in agreement with Al-

Mehdawi [24] who mentioned that the uropygial gland in broiler was divided into secretory 

lobules and the secretory tubule ends by alveoli. The epithelium that lining the secretory 

tubules showed four cellular layers, a germinative or basal layer composed of one row of flat 

or cuboidal cells with nucleus dark, an intermediate layer consisted of 1-3 rows of spherical 

cells, secretory layer formed of 2-5 rows of polygonal cells with eccentric nuclei and 

cytoplasm contain secretory oil granules, and degenerative cell layer of cells that are a close 

to the tubule lumen with pyknotic or disappear nuclei (Fig.4 ). Three zones of secretory 

tubules were identified in the gland parenchyma from the outside to the near of lobe center 

based on height of epithelial lining, widening of the tubule lumen, amount of secretion and 

the develop of trabecular between them  (Fig.4).  In zone 1, the epithelium was thick, not 

clear lumen and thin trabeculae (Fig.4). In zone 2, the epithelium was thinner than in first 

zone, the lumen of secretory tubules was small and sometime filled with degenerative cells or 

little of fat droplets, and the trabecular was thicker in compare with first zone (Fig.5). In zone 

3, the epithelial lining was very thin, wider lumen that filled with sebaceous secretion mixed 

with degenerative cells and the trabeculae that separated the secretory tubules from each other 

appeared well developed and thicken (Fig.6). In other study by [25] who divided the gland 

parenchyma into 2 zones, sebaceous zone and glycogen zone, according to the type of 

secretory product. We conclude that the type of uropygial gland in gull could be exocrine and 

holocrine gland.   
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Fig.1: Macroscopically image of the uropygial gland showed: A. right lobe, B. left lobe, 

C. isthmus, D. papillae, E. uropygial tuft. 

 
Fig. 2: Microscopically section illustrates the capsule of uropygial gland showed: A. 

connective tissue, B. collagen fiber bundles, C. fibroblast, D. blood vessel , E. thin 

trabeculae,     F. secretory tubules. (H& E stain, X 400). 
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Fig. 3: Microscopically section illustrates the  histological structure of uropygial gland 

and showed: A. capsule, B. secretory tubules in first zone of parenchyma, C. 

secretory tubules in second zone, D. secretory tubules in third zone, E. central 

cavity. (H& E stain, X 50). 

 
Fig. 4: Microscopically section illustrates the secretory tubules in first zone. A. basal 

cells, B. intermediate cells, C. secretory cells, D. trabeculae between the secretory 

tubules. (H& E stain, X 400). 
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Fig. 5: Microscopically section illustrates the secretory tubules in second zone. A . basal cells,        

B. intermediate cells, C. secretory cells, D. degenerative cells, E. small lumen of tubule, 

F. thick trabeculae.  (H& E stain, X 400). 

 
Fig. 6: Microscopically section illustrates the secretory tubules in third zone. A. thin epithelial 

lining, B. large lumen filled with sebaceous secretion with degenerative cells, C. well-

developed trabeculae, D. blood vessel. (H& E stain, X 400). 

    References 

1. Montalti, D. and Salibian, A. (2000). Uropygial gland size and avian habitat. Neot, 11, 

297-306.  

2. Sadoon, A. and Ilaa, H. (2011). Histological study of European starling uropygial gland 

(Sturnus vulgaris). Int. J. Poul. Sci., 10, 662-664. 

http://dx.doi.org/10.24237/djps.1303.308A


 

   

Histological and Morphological Study of the Uropygial Gland in Gull  

(Larus canus) 

Khalid Ibrahim Abd Al-Khazraji  

 

238 Vol: 13 No:3 , July 2017 

DOI : http://dx.doi.org/10.24237/djps.1303.308A 

     P-ISSN: 2222-8373 

     E-ISSN: 2518-9255   

3. Salibian, A. and Montalti, D. (2009). Physiological and biochemical aspect of the avian 

uropygial gland. Braz. J. Biol., 69 (2), 437-446. 

4. King, M. and McLelland, J. (1985). Form and function in bird. London, Great Britain, 

Acad. Emic. Press., pp., 2-52. 

5. Stettenheim, P.R. (2000). The integumentary morphology of modern birds- an overview. 

American Zoology, 40, 461-477. 

6. Tuttle, E.M.; Sebastian, P.J. ; Posto, A.L.; Soini, H.A.; Novotny, M.V. and Gonser, R.A. 

(2014). Variation in preen oil composition pertaining to season, sex, and genotype in the 

polymorphic white-throat sparrow. J. Chem. Ecol. Sep., 40(9), 1025-1038. 

7. Giraudeau, M.; Duval, C.; Guillon, N.; Bretagnolle, V.; Gutierrez, C. and Heeb, P. (2010). 

Effects of access to preen gland secretion on mallard plumage. Natur., 97, 577-581. 

8. Mardon, J.; Saunders, S.M. and Bonadonna, F. (2011). From preen secretion to plumage: 

the chemical trajectory of blue petrels (Halobaena caerulea) social scent. J. Avi. Biol., 42, 

29-38. 

9. Soler, J.J.; Peralta-Sanchez, J.M.; Martin-Platero, A.M.; Martin-Vivaldi, M.; Martinez-

Bueno, M. and Moller, A.P. (2012). The evolution of size of the uropygial gland: 

mutualistic feather mites and uropygial secretion reduce bacterial loads of eggshells and 

hatching failures of European birds. J. Evol. Biol., 25(9), 1779-1791. 

10. Johnston, D.W. (1988). A morphological atlas of the avian uropygial gland. Bull. Br. 

Mus. Nat. Hist. Zool., 54, 199-259.  

11. King, A.S. and McLelland, J. (1984). Birds, Their structures and function. 2nd ed. Baillier 

Tindall, London, pp., 714-718.   

12. Jacob, J. (1976). Bird waxes. In: Chemistry and Biochemistry of Natural Waxes. 

Kolattukudy (ed.). Elsevier, Pub. Co, Amsterdam, pp. 93-146. 

13.  Kelek, S. and Cinar, K. (2010). Histochemical structure of the quail (Coturnix coturnix 

japonica) uropigi bean in some periods after incubation and incubation. Firat Univ. Vet. J. 

24(1): 29-33. 

http://dx.doi.org/10.24237/djps.1303.308A


 

   

Histological and Morphological Study of the Uropygial Gland in Gull  

(Larus canus) 

Khalid Ibrahim Abd Al-Khazraji  

 

239 Vol: 13 No:3 , July 2017 

DOI : http://dx.doi.org/10.24237/djps.1303.308A 

     P-ISSN: 2222-8373 

     E-ISSN: 2518-9255   

14. Lucas, A.M. and Stettenheim, P.R. (1972). Uropygial gland. In: Avian anatomy. Part II. 

Dept. Agric., Agricultural Handbook, U.S., pp. 613-626. 

15. Shawkey, M.D.; Pillai, S.R. and Hill, G.E. (2003). Chemical warfare effects of uropygial 

oil on feather degrading bacteria. J. Avian Biol., 34, 345-349. 

16. Bancroft, J.D. and Stevens, A. (1986). Theory and practice of histological techniques. 

Churchill-Livingstone, London, pp. 41-59. 

17. Harem, I.S.; Kocak, H.M.; Turan, K.T.; Akayolin, B. and Karadage-Sari, E. (2010). 

Histological structures of the uropygial gland of the osprey (Pandion haliatus). J. Zoo. 

Wild Med., 41(1), 148-151. 

18. Mobini, B. and Ziaii, A. (2011). Comparative histological study of the preen of broiler 

and native chicken. Vet. Res. Bull., 6, 121-128. 

19. Alkhalisi, H.N. (2005). Anatomical and histological study of uropygial gland in the 

indigenous geese. M.Sc. thesis, College of Vet. Med, Univ. of Baghdad, Iraq, pp. 35-77.  

20. Kozlu, T. Bozkurt, Y.A. and Ates, S. (2011). A macroanatomical and histological study 

of the uropygial gland in the white stork (Ciconia ciconia). Int. J. Morphol., 29(3), 723-

726. 

21. Jacob, J. and Ziswiler, V. (1982). The uropygial gland. In: Avian Biology. Farner, D.S.; 

King, J.R. and Parkes, K.C. (eds). Academic press, New York. Pp. 199-314.  

22. David, N. (1999). Water birds. Poul. Sci., 22, No.1 

23. Sawad, A.A. (2006). Morphological and histological study of uropygial gland in moorhen 

(G.gallinule-G.choropus). Int. J. Sci., 5, 938-941.  

24. Al-Mehdawi, R.S. (2003). Effect of uropygial excision on the physiological activity of 

the broiler. M.Sc. thesis, College of Agriculture, University of Baghdad, pp. 40-81.  

25. Shafiian, A.H. and Mobini, B. (2014). Histochemical study on the uropygial gland of the 

goose (Anser anser). Bulg. J. Vet. Med., 17(1), 1-8. 

 

 

http://dx.doi.org/10.24237/djps.1303.308A

