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ABSTRACT

The study on the gross and histological aspects of the uropygial gland of Mule duck was conducted on ten adult Mule
ducks. The uropygial gland was a yellowish-creamy sebaceous gland located under the skin dorsal to the last caudal
vertebra. It composed of two pear-shaped elongated lobes and papilla surrounded by downy feather. It was enclosed in
a dense irregular connective capsule containing collagen and reticular fibers but devoid from smooth muscle fibers.
Each lobe had secretory tubules and one excretory duct. The secretory tubules were arranged into two zones; the
central and the peripheral. The epithelium of the secretory tubules was arranged in three layers; the basal, intermediate
and secretory cell layers. The secretion of the uropygial gland was made up of lipids and carbohydrates which
contribute to the water-repellent properties of the feather coat and serve as protection against microorganism infection.
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INTRODUCTION

The Mule duck a sterile hybrid cross between a
Muscovy and a Pekin duck. It was classified as the second
of the most economic bird after fowl (Nickel et al., 1977).
Duck meat is one of the popular sources of protein in
Trinidad and other developing countries. Breeding of
these ducks occurs either in a semi enclosed or a free-
range system. Many studies were done on the morphology
of the uropygial gland in goose (Shafiian and Moabini,
2014), Osprey (Harem et al., 2010), Adelie and Gentoo
penguins (Chiale et al., 2014), White Stork (Kozlu et al.,
2011), Kiwi (Reynold et al., 2017), Moorhen (Sawad,
2006), Chimango caracara (Chiale et al., 2016), White
Plymouth Rock chickens (Wagner and Brood, 1975) and
rock dove Montalti et al., 2001). Studies showed that the
secretion of the uropygial gland acts as water-repellent for
the feather (Salibian, and Montalti, 2009; Chiale et al.,
2016), protection against bacteria and fungi (Shawkey et
al., 2003; Salibian and Montalti, 2009; Harem et al.,
2010; Chiale et al., 2017), thermal insulation and
pheromone production (Salibian, and Montalti, 2009), Sex
signals in Budgerigars (Zhang et al., 2010) as well as
prostaglandin and growth hormone production (Jawad,
2017). The current study aimed to investigate the gross
and histological characteristics of the uropygial gland of
the adult Mule duck.

MATERIALS AND METHODS

This study has been conducted with the ducks according
to the international ethical standard, by giving minimum
pains to the bird. A total of ten adult apparently healthy
Mule ducks irrespective of sex weighing 2-4 Kg were
used in the study. They were collected from local farms in
Trinidad and they were slaughtered by cutting the blood
vessels of the neck. The topographic position of the
uropygial gland was observed and photographed. The
uropygial gland was carefully removed by manual
extraction of the feathers around the gland and then
making superficial incisions in the skin around the gland.
The gross anatomical structures of the gland including the
location colour and shape were studied and gross
photographs were taken using a digital camera. Samples
from the glands were taken and left in a 10% neutral
buffered formalin for 24 hours to fix. After fixation the
samples were dehydrated using ethanol, followed by
clearing in xylene and then impregnated with soft paraffin
and left to harden to obtain paraffin blocks. The blocks
were then cut serially by rotary microtome into 5-7 um
thick sections and then mounted on dry, clean glass slides.
The slides were stained with Harris haematoxyline and
eosin (H &E) stain for general histology and Alcian blue
(Ab) stain for glycogen as outlined by Drury and
Wallington (1980) and then examined under a light
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microscope. Nomina Anatomia Avium that was proposed
by Baumel et al. (1993) was used for nomenclature of the
structure of the gland.

RESULTS

Gross observations

The uropygial gland of the Mule duck was a well-
developed, bilobed, creamy-yellowish V- shaped gland
located on the dorsal aspect of the caudal vertebrae and
directed forward and outward. The pear shaped lobes of
the gland were separated cranially with connective tissue
inbetween and they were connected caudally by the
common papilla. Each lobe has a central cavity and an
excretory duct. The two excretory ducts were joined
together in the common papilla. The common papilla was
short, broad, quadrilateral, compressed dorsoventrally and
surrounded by skin and a tuft of downy feathers. The
gland was related to the lateral coccygeus and levator
coccygeus muscles ventrally and to the coccygeus muscle
ventrolaterally.

Microscopic observations

The uropygial gland of the Mule duck was a
simple, branched, tubular and holocrine gland. It consisted
of stroma and parenchyma. The stroma was a dense
irregular connective tissue capsule made up of collagen,
elastic and reticular fibers devoid from smooth muscle
fibers surrounded the gland. Thin septulae extended from
the capsule inward between the lobes of the gland which
contained the closely packed secretory tubules forming
the interlobular septum. The inter connective tissue was
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made up of collagen, reticular and elastic fibers, and was
more was numerus towards the central zone than the
peripheral one. The parenchyma of the gland consisted of
secretory tubules which were lined by stratified
epithelium and ducts. The secretory tubules were divided
into two zones regarding their location, width of lumen
and height of the epithelium; the peripheral and central
zones. The peripheral zone was situated close to the
capsule and characterized by taller epithelium and very
narrows to wide lumen, whereas the central zone was
situated close to the primary cavity and characterized by
very thin epithelium and a very wide lumen.

The epithelial cells of the secretory tubules had three
layers; the germinal, intermediate and secretory layers.
The germinal layer consisted of flattened cells with a dark
nucleus and basophilic cytoplasm. The intermediate layer
consisted of polyhedral cells with eosinophilic granular
cytoplasm and centrally located nuclei. The secretory
layer consisted of polyhedral cells with secretory
granules. The cytoplasm of this layer was pale staining
and vacuolated and filled by the gland secretion. The
nuclei of the cells of this layer were peripherally situated.
The cells of the secretory layer towards the lumen with
pyknotic nuclei were degenerated cells. There were no
myoepithelial cells around the secretory tubules as the
gland secretion was secreted by the mechanical squeezing
with the duck beak in which the secretory products were
transferred from the secretory parenchyma into the lumen
of each follicle, and then passed, via a minute duct of the
follicle to be stored in the secondary sinus and then passed
to the primary sinus to be expelled when stimulated by the
bill (Fig. 2).
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Fig. 1: Photographs showing the in situ position of the uropygial (B, C & D) and after its separation from the body (A) of the Mule
duck. 1- Right lobe; 2- Left lobes; 3- Papilla; 4- A downy feather tuft; 5- Last caudal vertebra.
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Fig. 2: Photographs showing the histology of the uropygial gland of the Mule duck (H& E A-B & Alcian blue C, D & E).
A- Peripheral zone; B- Central zone; 1- Capsule 2- Peripheral tubules; 3- Central tubules; 4- Interfollicular septae; 5- Terminal ducts
6- Chamber; 7- Lumen; 8- Secretion; a- Basal cells; b. Intermediate cells; c. Secretory cells.

DISCUSSION

The uropygial gland of the Mule ducks was a bilobed,
compact, well developed, sebaceous organ situated dorsal
to the last caudal vertebra under the skin; a similar
observation was reported in birds (Jacob and Ziswiler
1982; Sawad, 2006; Harem et al., 2010). However, Das et
al. (1965) stated that the uropygial gland of the duck is
not developed.

Each lobe of the gland has the secretory tissue which
secretes the oil via the papilla which is the duct system of
the gland. The papilla was situated above the tail in the
form of a nipple-like appearance with two orifices; a
similar result was mentioned in birds (Jacob and Ziswiler
1982; McLelland, 1985; Salibian, and Montalti, 2009;
Chiale et al., 2016). Moreover, the uropygial gland of the
Mule duck is surrounded by a tuft of downy feathers
which helps in moistening the bill by the oil secretion and
subsequently throughout the plumage, similar result was
recorded in birds (Jacob and Ziswiler 1982; McLelland,
1985; Stettenheim, 2000).

The observation in this study was similar to that of
Rajathi et al. (2014) in duck that the uropygial gland is a
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simple branched tubular and holocrine type of gland.
Morover, the observations in this study was similar to that
of Rajathi et al. (2014) and Sunada et al. (2001) in duck,
Chandrasekar et al. (1990) in Japanese quail, Kozlu et al.
(2011) in White Stork and Shafiian and Mobini (2014) in
goose, stating that the secretory acini of the uropygial
gland composed of multiple, branched straight tubules
which were organized into peripheral and central zones.

The observation in this study was similar to that of
Jacob and Ziswiler (1982) in birds, Sawad (2006) in
moorhen, Harem et al. (2010) in osprey, Shafiian and
Mobini (2014) in goose and Chiale et al. (2016) in
chimango caracara that the uropygial gland is surrounded
by dense connective capsule which is made of elastic,
reticular and collagenous fibers containing blood and
nerve vessels as well as nerve fibers within its wall. On
the other hand, the capsule has smooth muscle fibers in
birds (Jacob and Ziswiler 1982) and in chimango caracara
(Chiale et al., 2016) and in goose (Shafiian and Mobini,
2014).

Connective tissue made of elastic, collagens and
reticular fibers extends from the capsule of the lung
capsule extends between the lobes of the gland forming



the interlobular septum; a similar result was observed in
duck (Harem et al., 2005), in goose (Shafiian and Mobini,
2014) and in birds (Jacob and Ziswiler, 1982).

The current investigation revealed that the secretory
tubules were lined by stratified squamous epithelium
which consisted of basal, intermediate and secretory cell
layers; a similar result was reported by Rajathi et al.
(2014), Sunada et al. (2001) and Harem et al., 2005) in
duck. However, the epithelial cells of the secretory
tubules were formed of the germinative, intermediate,
secretory and degenerative layer in White Plymouth Rock
chickens (Wagner and Brood (1975), Moorhen (Sawad,
2006) and in rock dove (Montalti et al., 2001), in White
Stork (Kozlu et al., 2011) and in goose (Shafiian and
Mobini, 2014).

The secretory products were transformed from the
secretory parenchyma into the lumen of each follicle, and
then passed via a minute duct of the follicle to be stored in
the secondary sinus and then passed to the primary sinus
to be expelled when stimulated by the bill as mentioned in
other birds (Bhattacharyya, 1972; Lucas and Stettenheim,
1972; Jacob and Ziswiler, 1982).

The adenomers epithelial cells typically were rich in
lipids as mentioned by (Montalti et al., 2005, Salibian and
Montalti, 2009) in other birds, however these lipids are
the major component of the uropygial secretion in
chimango caracara (Chiale et al., 2016). Morover, Alcian
blue staining indicated that the gland secretion had mucin-
type glycoprotein which forms viscous solutions which
may act as protectants or lubricants on the surface of the
body as mentioned by Montalti et al. (2001) in rock dove.

Conclusions

The gross anatomy and histological characteristics of
the uropygial gland in Mule duck resemble those of other
birds. The secretion of the uropygial gland contained
carbohydrates and lipid which was initiated mechanically
by the beak may be keep water proof and pliable feather
qualities and protects the surface of the body of the Mule
duck from the environment since the duck stay much time
in water.
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