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Abstract
The current research was designed to investigate the histological description of testes of adult (6 months
old) Khaki Campbell duck in Bangladesh. The study was conducted in the Department of Anatomy &
Histology, Bangladesh Agricultural University, Mymensingh. The experimental Khaki Campbell ducks
(Anas platyrhynchos domesticus) were collected from poultry farm of Bangladesh Agricultural
University, Mymensingh, having apparently good health and devoid of any external deformities. The
testes were collected immediately after ethical killing of the birds for histological observations. The
collected tissue samples were then processed and stained with Hematoxylin & Eosin (H & E) stain for
histological observations. Each testis was covered by a connective tissue capsule. There were no thick
connective tissue stripes dividing the testis into lobules. The stroma of the testis possessed no
mediastinum. Leydig cells were commonly found in groups within the connective tissue which filled the
spaces between the seminiferous tubules. Germ cells and Sertoli cells constituent the main component of
the seminiferous epithelium. This basic histological feature may help to explore the molecular changes of
adult testes of Khaki Campbell duck.
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Introduction
Testes vary in size and structure depending on age in a particular species. In Bangladesh, the
duck farming is growing faster. In near future, it will be a new venture of diversification of
poultry farming to diverse the choice of taste and to strengthen the egg and meat production
unit for fulfilling the shortage of animal protein demands. In Bangladesh, the available duck
genotypes are Khaki Campbell, Indian Runner, Jinding, Pekin, Muscovy and Desi (Ahmed,
1986) [1]. Among the duck breeds Khaki Campbell is known to be the highest egg producer in
the World. The preliminary studies showed that Khaki Campbell is medium sized egg laying
duck having potentials to survive well and giving very good production (Pervin et al., 2013)
[11]
. At present, there is paucity of information on the general histology of testis of this breed of
duck. It has been established that histological study of the testis of any breed or species is
necessary in assessing and estimating quantitative changes in testicular components and
spermatogenic functions. The present study is aimed with following objective:
 To provide the detailed knowledge on the histological features of testis of Khaki Campbell
duck.
 To compare its histological features with other avian species.
Materials and Methods
Ten apparently healthy Khaki Campbell duck of 6 months of age were used in this study. The
birds were sacrificed by severing common carotid artery. The birds were killed by dislocation
of the neck vertebrate and the abdomen was immediately opened. The location of testes was
examined prior to their removal from the abdominal cavity. Tissue samples for histological
study were obtained from the testis. The testes of each bird were cut into thin slices, fixed in
10% formalin solution for 24hours, and then dehydrated by using a series of ascending grade
of alcohol (70%, 80%, 95%, 100%, 100%, and 100%) solutions, cleared in xylene, embedded
in paraffin wax, sectioned at 5-7 µm thickness and stained with Hematoxylin and Eosin.
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literature, there are no consistent data about the length and
width of the seminiferous tubules of Khaki Campbell duck.
Tingari et al., (1984) [16] reported in the adult chicken and
duck, the mean diameter of the seminiferous tubules in the
winter season about 126 and 124 µm and in the hot season
they were 135 and 134µm, respectively. According to
Jamieson (2007) [9] the diameter of the seminiferous tubule
increases at active breeding period and decreases at nonbreeding period. These was also reported in domestic duck by
Simoes et al., (2017) [15], in domestic quail by Baraldi- artoni
et al., (1997) [5], in gander (Anser anser domesticus) by
Gumulka and Rozenboim (2015) [7].
The large cells lying next to the basement membrane were the
spermatogonia (Fig. 2B.).The largest of the spermatogenic
cells were the primary spermatocytes which lie adjacent to the
spermatogonia (Fig. 2B.). More than one generation was
found. Their nuclei were darkly stained with the chromatin
showing a net-like appearance. The secondary spermatocytes
were smaller than primary spermatocytes and possessed
darkly stained nuclei (Fig. 2B.).The early spermatids are
round cells with pale nuclei that occur in clusters toward the
lumen of the somniferous tubule. Late spermatids are
characterized by small, oval to elongated, dark heads and
long, faint tails that project into the lumen. Spermatozoa
possessed small deeply staining head; their tails extend freely
into the lumen of the seminiferous tubules ((Fig. 2B.). Similar
findings were reported in domestic fowls by Hodge (1974) [8];
in cockerel by Reviers and Williams (1984) [13]; in general
quail by Al-Shamary (2001) [4]; in Sudanese duck by Salwa et
al., (2013) [14]; in Muscovy duck by Gerzilov et al., (2016) [6];
in indigenous duck by Khadem (2014) [10].
The interstitial space contained interstitial tissue which was
very compact, either triangular or quadrilateral in shape. The
interstitial cells consisted ofleyding cells, fibroblast,
collagenous fibres and reticular fibres, lymphatic vessels and
blood vessels (Fig. 2D.). The shape of the leydig cells (Fig.
2C.) was highly variable and ranged from round, oval,
polyhedral, triangular and flattened. Similarly, the shape of
the nucleus also varied from round to flat.
Sertoli cells extend from the basement membrane to the
tubular lumen and posses oval nuclei but some of them look
irregular in shape (Fig. 2B.). These results were in agreement
with Salwa et al., (2013) in Sudanese duck; with Gerzilov et
al., (2016) in Muscovy duck and with Khadem (2014) in
indigenous duck.

Results and Discussion
Each testis was covered by testicular capsule. Histologically,
the testicular capsule is composed of three main tissue layers:
an outer, thin tunica serosa, a thick tunica albuginea and the
innermost, very thin tunica vasculosa (Fig. 1.). The tunica
serosa was the outermost layer and consists of simple
squamous epithelium or mesothelium derived from the
peritoneal lining of the structures within the abdominal cavity
of the bird. The tunica albuginea forms the bulk of the
capsule, and is composed of collagen, elastic fibers and
abundant fibroblasts. The tunica albuginea was comprised of
dense connective tissue which is consisting mainly of
collagenous fibres. The tunica vasculosa comprised loose
connective tissue, fibroblasts and blood vessels. The structure
of the testicular capsule in Khaki Campbell ducks was similar
to that of other birds reported in Sudanese duck by Aire
(1997) [2]; Jamieson (2007) [9] and Salwa et al., (2013) [14]; in
White Rooster by Razi et al., (2010) [12].; in Muscovy duck by
Gerzilov et al., (2016) [6]. In examined observation fields,
there were no thick connective tissue stripes dividing the
parenchyma of the testis into lobules. These findings were
similar to those found in White Rooster by Razi et al., (2010)
[12]
.; in Muscovy duck by Gerzilov et al., (2016) [6].; in
Sudanese duck by Salwa et al., (2013) [14].; in White Rooster
by Razi et al., (2010) [12].; in indigenous duck by Khadem
(2014). The average thickness of testicular capsule was 51.12
± 6.10 µm. The thickness of testicular capsule that was found
in this study was lower than that has been by Aire and Ozegbe
(2007) [3] in birds. The finding was similar to that has been
reported for the domestic fowl (30–60 µm) by Hodges (1974)
[8]
. The reasons for this difference in testicular capsule
thickness is not known, but could be due to fixatives and
fixation methods used, as well as age of the subjects, species
difference and possibly but not probably reproductive activity.
The parenchyma of testis was consists of thousands of
seminiferous tubules. The seminiferous tubules begin blindly,
anastomose and form a complex tubular network. They were
found to have a dense and compact organization within the
testicular tissue (Fig. 2A.). They were lined internally by the
germinal epithelium and surrounded externally by peritubular
tissue. These observations were in agreement with Razi et al.,
(2010) in white rooster.
In this study, the mean length of the seminiferous tubules was
recorded as 468.6± 166.91 and mean width of the
seminiferous tubules was 231.46 ± 41.68 µm. In available

Fig 1: Photomicrographs of the testicular capsule (tunica serosa, s; albuginea, a; and vasculosa, v)
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Fig 2: A-D. Photomicrographs of the testes of Khaki Campbell duck (Anas platyrhynchos domesticus) showing compactness of seminiferous
tubule (ST), spermatogonia (SG), primary (PSC) and secondary spermatocyte (SSC), early spermatid (ESP), late spermatid (LSP), spermatozoa
(SZ) within the seminiferous tubules, interstitial space contained connective tissue fibers (CT), Leydig cells (LC), blood vessel (BV), H & E
stain (A, X40; B-C X100;D, X40).

Conclusion
The result of the present study explored that the testisicular
stroma possessed no mediastinum. Leydig cells were
commonly found in groups within the connective tissue of the
interstitial space. Germ cells and Sertoli cells were present
within the seminiferous epithelium. In this study, it was
revealed that there is a similarity between the histological
structure of testes of adult Khaki Campbell duck and other
avian species. These observations will be valuable in
quantitative assessment of testicular structure and function
under various physiological as well as pathological conditions
and may also help to explore the molecular changes of adult
testes of Khaki Campbell duck.
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