Ankara Univ Vet Fak Derg, 56, 177-181, 2009

Light and electron microscopic studies on the oviduct epithelium
of the Pekin duck (4nas platyrhynchos)
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Summary: The present study was undertaken to investigate the histochemical properties and light and electron microscopic
morphology of the oviduct of laying Pekin ducks and Pekin ducks in the quiescent phase of the reproductive cycle. The oviducts of
five healthy, two-year-old adult laying Pekin ducks and five five-month-old Pekin ducks in the quiescent phase of the reproductive
cycle, obtained from the Farm of Ankara University Faculty of Veterinary Medicine, constituted the material of the present study.
The oviduct of the Pekin duck was segmented into five regions, namely, the infundibulum, magnum, isthmus, uterus and vagina.
Along the oviduct, the tunica mucosa forms convolutions protruding into the lumen, and the height of these convolutions were
determined to increase in the regions of the magnum and uterus. The lamina epithelialis was ascertained to be composed of ciliated
and secretory cells. The lamina propria was filled with glands in the magnum, isthmus and uterus. In laying ducks, the PAS-positive
reaction in the isthmus and the performic acid/Alcian blue pH 2.5 reaction in the magnum were determined to be very strong. On the
other hand, due to the cells forming the lamina epithelialis and the proprial glands not having developed fully, these reactions were
observed to be weak in ducks in the quiescent phase of the reproductive cycle. In electron microscopic examinations, a single type of
secretion granule, of medium electron density and varying size, was observed in the secretory cells of the lamina epithelialis.
Electron dense secretion granules were present in the proprial glands of the magnum and isthmus, whereas proprial glands of the
uterus contained electron light granules.
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Pekin ordegi (Anas platyrhynchos) ovidukt epitelinde 151k ve elektron mikroskobik calismalar

Ozet: Bu calisma, yumurtlayan ve yumurtlamaya baglamamig Pekin 6rdegi ovidukt’unun histokimyasal 6zelliklerini, 151k ve
elektron mikroskobik morfolojisini incelemek amaciyla yapildi. Calismada materyal olarak Ankara Universitesi Veteriner Fakiiltesi
¢iftliginden saglanan 5’er adet saglikli, yumurtlayan (eriskin, 2 yasinda ) ve yumurtlamaya baglamamis (5 aylik) Pekin ordegi
oviduktu kullanildi. Pekin 6rdegi oviduktu; infundibulum, magnum, istmus, uterus ve vagina olmak iizere bes bolgeden olusmustu.
Oviduktta tunika mukozanin liimene dogru kivrimlar yaptig1 ve bu kivrimlarin yiiksekliginin magnum ve uterusda arttig1 gozlendi.
Lamina epitelyalisin silyumlu ve sekretorik hiicrelerden olustugu goriildii. Magnum, istmus ve uterusda lamina propriya bezlerle
doluydu. Yumurtlayan ordeklerde istmus bolgesinde PAS(+) reaksiyonun, magnum bolgesinde performik asit/Alcian blue pH 2.5
reaksiyonunun ¢ok kuvvetli oldugu goriildii. Yumurtlamayanlarda ise lamina epitelyalisi olusturan hiicrelerin ve lamina propriyadaki
bezlerin heniiz gelismedigi ve buna bagh olarak reaksiyonlarin zayif oldugu izlendi. Elektron mikroskopik incelemelerde, lamina
epitelyalisdeki sekretorik hiicrelerde degisik biiyiikliikte tek tip, orta yogunlukta salgi graniilleri gozlendi. Magnum ve istmus
bolgelerinin lamina propriyasindaki bezlerde elektron koyu salg: grantilleri goriiliirken, uterus bdlgesindeki bezlerde ise elektron agik
graniiller goriildi.

Anahtar sdzciikler: Histokimya, ovidukt, Pekin 6rdegi.

In all regions of the oviduct, the lamina epithelialis
of the tunica mucosa is composed of ciliated and
nonciliated secretory cells (1,3,5,6,19). The lamina
propria is filled with compactly arranged glands of which
properties vary between the regions of the magnum,

Introduction
The avian oviduct is divisible into five anatomically
distinguishable regions. These five regions include the
infundibulum, which forms a strong perivitellin
membrane around the egg yolk, the magnum, responsible

for the synthesis and secretion of albumin, the isthmus,
which forms a fibrous membrane around the egg white,
the uterus, which forms the eggshell, and finally the
vagina, which connects the uterus to the cloaca
(1,3,4,9,18). The wall of these regions are made up of
three layers, namely the tunica mucosa, tunica muscularis
and tunica serosa (1,2,9).

isthmus and uterus (9,11,20). The tunica mucosa forms
convolutions which protrude into the lumen. These
mucosal convolutions, which bulge towards the lumen in
the form of primary, secondary and tertiary branches, are
lined with mostly ciliated cells along the luminal surface
and are mainly composed of secretory cells in the basal
region. The number of ciliated cells is reported to be
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greater than secretory cells in the infundibulum and
vagina (4,5,14,16).

The isthmus is the region where the eggshell
membrane is formed. In this region, the proprial glands
are reported to be rich in neutral mucopolysaccharides
and sulphur-containing proteins (1,3,8).

The uterus, which is also known as the shell gland,
is the part of the oviduct in which the eggshell is
fabricated. Although the ciliated and secretory cells
which line the uterus epithelium are made up of a single
layer, the nuclei being positioned apically in ciliated cells
and basally in secretory cells results in a pseudostratified
appearance which conveys an erroneous impression as if
there is more than one layer of cells (1,12).

Primary, secondary and tertiary = mucosal
convolutions also exist in the region of the vagina, which
is responsible for the selection, storage and transport of
sperms. This region, in which the lamina propria does not
contain exocrine tubular glands, is reported to comprise a
great number of ciliated cells (1,5,10,17).

The uterovaginal region which connects the uterus
to the vagina, and the distal part of the infundibulum are
where sperm is stored. These regions are reported to
contain a glycogen-rich secretion (1,5,13).

In studies conducted using the SEM (4) nonciliated
secretory cells were reported to dominate the base of
crypts. In a study conducted on the oviduct epithelium of
the Pekin duck using the TEM (6), secretion granules
containing electron dense structures were observed to be
present in secretory cells.

The present study was aimed at the investigation of
the light and electron microscopic structure of the
oviduct epithelium and the histochemical localisation of
the mucus content of the oviduct in the Pekin duck.

Materials and Methods

The oviducts of five healthy, two-year-old adult
laying Pekin ducks and five five-month-old Pekin ducks
in the quiescent phase of the reproductive cycle, obtained
from the Farm of Ankara University Faculty of
Veterinary Medicine, constituted the material of the
present study. The animals were decapitated for the
extraction of the oviduct, and subsequently, tissue
samples were taken from the five regions of the oviduct,
namely, the infundibulum, magnum, isthmus, uterus and
vagina.

For light microscopic examinations: The tissue
samples taken were fixed in 10% neutral formol, washed
and passed through graded alcohol, methyl benzoate and
benzol solutions prior to being blocked in paraplast.
Five-micron-thick sections were cut and applied
Mallory’s triple staining technique modified by
Crossmon for general histological examination (7),
Periodic acid-Schiff (PAS) reaction for neutral

mucosubstance (7), Alcian blue (Ab) pH 2.5 reaction for
acidic mucosubstance (7), PAS/Ab pH 2.5 reaction for
the demonstration of both neutral and acidic
mucosubstance (7), Best’s technique for
glycogen (7) and the Performic acid/Alcian blue method
for the demonstration of sulphur-containing proteins (7).

For electron microscopic examinations: The tissue
samples taken were pre-fixed in glutaraldehyde
paraformaldehyde (pH 7.4) for 24 hours, in compliance
with the method described by Karnovsky (15). After
being washed in cacodylate buffer for 3 hours, the
samples were fixed for a second time in 1% osmic acid
for 2 hours. Later, the samples were left in 0.5% uranyl
acetate for 2 hours and passed through graded alcohols
and propylene oxide before being embedded in araldite
M. 300-400 A-thick-sections cut from these blocks were
contrasted as described by Veneable and Coggeshall (21)
and were examined under a Carl Zeiss EM 9S-2 model
transmission electron microscope.
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Results

Light microscopic revealed the
oviduct of the Pekin duck to be divided into five regions,
and these regions to be composed of the tunica mucosa,
tunica muscularis and tunica serosa. The tunica mucosa
was determined to form convolutions protruding into the
lumen, and the lamina epithelialis was ascertained to be
composed of ciliated and nonciliated secretory cells
(Figure.1). The nucleus was demonstrated to be
positioned basally in secretory cells and apically in
ciliated cells. The organisation of the monolayered
ciliated and secretory cells forming the lamina
epithelialis, particularly in the regions of the uterus and
vagina, created an illusion of cellular stratification. For,
the nuclei of these cells are disposed at different levels,
the nuclei of ciliated cells being positioned apically, and
the nuclei of secretory cells being positioned basally due
to secretion.

In laying ducks, the epithelium and cilia were
determined to be well-developed and the lamina propria
was filled with glands in the regions of the magnum,
isthmus and uterus (Figure.2A). In ducks which were in
the quiescent phase of the reproductive cycle, the ciliated
and secretory cells lining the epithelium and the proprial
glands were determined not to have fully developed
(Figure 2B).

Particularly in the region of the isthmus, secretory
cells were ascertained to be rich in PAS-positive
material. Proprial glands of the isthmus also contained
PAS-positive granules, and while the glands positioned
near the epithelium stained lightly, those situated more
deeply were observed to stain darker (Figure 3). This
reaction was determined to be very weak in ducks which
were in the quiescent phase of the reproductive cycle.

examinations
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Figure 1A: Epithelium of the vagina in laying Pekin duck,
triple, 1B: Epithelium of the uterus in laying Pekin duck, triple,
ciliated cells (arrows), proprial glands of the uterus (arrow
heads) triple, x 900.

Sekil 1A: Yumurtlayan pekin drdeginde vagina epiteli, triple,
I1B: Yumurtlayan pekin o6rdeginde uterus epiteli, silyumlu
hiicreler (oklar), uterus bezleri (ok basi) triple, x 900.

Figure 2A: Eplthehum of the 1sthmus in laying Pekin duck,
ciliated cell (Ci), nonciliated secretory cell (Se), proprial glands
of the isthmus (arrow heads), triple, 2B: Epithelium of the
isthmus during quiescent phases of the reproductive cycle,
triple, x 900.

Sekil 2A: Yumurtlayan Pekin Ordeginde istmus epiteli,
silyumlu hiicre (Ci), sekretorik hiicre (Se), istmus bezleri (ok
bast) triple, 2B: Yumurtlamaya baslamamis hayvanda istmus
epiteli, triple, x 900.
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Figure 3: Region of the 1sthmus in laying Pekln duck, weakly
stained corpus glandule (arrows), strongly stained corpus
glandule (arrow heads), PAS/Ab pH 2.5, x 550.
Sekil 3: Yumurtlayan Pekin ordeginde istmus bolgesi, zayif
boyanan korpus glandulalar (oklar), kuvvetli boyanan korpus
glandulalar (ok baslar1), PAS/Ab pH 2.5, x 550.

Figure 4: Ciliated and nonciliated secretory cells in the
epithelium of the magnum. Transverse section of
the cilium (arrow heads), microvillus (m), nucleus (N), ciliated
cell (Ci), nonciliated secretory cell (Se), secretion granules
(arrows), x 22000.

Sekil 4: Magnum epitelinde silyumlu ve sekretorik hiicre,
silyumlarin enine kesiti (ok baslar1), mikrovillus (m), nukleus
(N), silyumlu hiicre (Ci), sekretorik hiicre (Se), salg1 graniilleri
(oklar), x 22000.

Figure 5: Ciliated and nonciliated secretory cells in the
epithelium of the vagina, ciliated cell (Ci), nonciliated secretory
cell (Se), secretion granules (Sg), x 15000.

Sekil 5: Vagina epitelinde silyumlu ve sekretorik hiicre,
silyumlu hiicre (Ci), sekretorik hiicre (Se), salg1 graniilleri (Sg),
x 15000.
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Figure 6: Proprial glands of the magnum, electron dense
granules (arrows), x 2200.
Sekil 6: Magnum bezleri, elektron koyu graniiller (oklar), x
2200.
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Figure 7: Proprial glands of the uterus, electron light granules

(arrows), x 11500.
Sekil 7: Uterus bezleri, elektron agik graniiller (oklar), x 11500.

PAS-positive material did not exist in the secretory
cells of the infundibulum, uterus, magnum or vagina.
Staining with Best’s carmine gave a positive reaction in
only the epithelial cells of the region of the isthmus.

The localization of neutral and acidic
mucosubstance was determined using the PAS/Ab pH
2.5 combined staining technique. While epithelial cells in
the region of the isthmus contained both acidic and
neutral mucosubstance (Figure 3), the epithelium of the
region of the magnum contained only acidic
mucosubstance. No reaction occurred for any of the two
stains in the vagina. In ducks which were in the quiescent
phase of the reproductive cycle, the epithelium and
glands were not fully developed and the reaction was
very weak.

The performic acid/Ab pH 2.5 staining method
produced a positive reaction in only the epithelium of the
magnum in laying ducks, and neither the remaining
regions in laying ducks nor the oviduct epithelium of
ducks which were in the quiescent phase of the
reproductive cycle stained.

Electron microscopic examination also revealed the
lamina epithelialis to be composed of monolayered
prismatic ciliated and secretory cells, microtubules to be
arranged in the 9+2 formation in the transverse sections
of the apically located cilia of ciliated cells, and short
microvilli to be present in the apical region of secretory
cells (Figure 4). A single type of secretion granule, of
varying size, was observed to be present in secretory
cells (Figure 5). The lamina propria was determined to be
filled with glands in the regions of the magnum, isthmus
and uterus. These glands were demonstrated to contain
electron dense secretion granules in the magnum (Figure
6) and isthmus, and electron light secretion granules in
the uterus (Figure 7)

Discussion and Conclusion

In previously conducted studies, the avian oviduct
is reported to be segmented into five regions, and the
lamina epithelialis is indicated to be composed of
monolayered prismatic epithelium comprising ciliated
and secretory cells (1,3,4,6,9). It is noted that the
infundibulum and vagina do not contain proprial glands,
whereas that the lamina propria of the magnum, isthmus
and uterus is filled with glands (1,3,9,11). The findings
obtained in the present study are in compliance with
these reports.

Artan et al. (3) reported the PAS-positive reaction
to produce lighter staining in the glands situated nearer to
the lumen and darker staining in the more deeply
localised glands of the magnum region in the hen. In the
present study, PAS-positive reaction did not occur in the
glands of the magnum region in the Pekin duck. In
compliance with the reports of the above mentioned
researchers, in the region of the isthmus, superficially
located glands were determined to stain lighter and
deeply located glands were demonstrated to stain darker.

Davidson et al. (8) and Ozen (18) reported acidic
mucopolysaccharides to be found in the regions of the
magnum and vagina, and neutral mucopolysaccharides to
be found in the isthmus in the hen. Findings obtained
from the magnum and isthmus in the present study, are in
compliance with the results of the indicated researchers.
However, neutral and acidic mucopolysaccharides were
determined not to exist in the vagina of the Pekin duck.
In a study conducted by Fertuck and Newstead in the
quail and hen (11), the properties of the proprial glands
of the region of the magnum were determined to change
with the phase of the reproductive cycle. In the present
study, proprial glands were determined not to have
developed in the region of the magnum in Pekin ducks
which were in the quiescent phase of the reproductive
cycle.

In the quail, three types of secretion granules,
namely electron dense, electron light and medium
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electron density are reported to exist in the proprial
glands of the magnum (11). In the hen, proprial glands of
the magnum (9) and isthmus (1) are reported to contain
electron dense material, and the proprial glands of the
uterus (1) are indicated to stain palely. In the present
study, the proprial glands of the regions of the magnum
and isthmus were determined to contain electron dense
secretion granules, and the proprial glands of the uterus
were demonstrated to contain electron light granules.
Balachandran et al. (6) reported secretory cells to
contain secretion granules of medium electron density in
the Pekin duck. Findings obtained in the present study
are in compliance with the report of these researchers,
for, a single type of secretion granule of medium electron
density was demonstrated to be found in secretory cells.
In conclusion, the oviduct is divided into five
regions in the Pekin duck, the infundibulum and vagina
do not contain any glands, the remaining three regions
are rich in proprial glands, and the epithelium is
composed of ciliated and secretory cells. Light
microscopic examination revealed the mucosubstance
content of the proprial glands of the isthmus to be PAS-
positive, and the epithelium of the magnum to be Ab-
positive. Furthermore, electron microscopic examination
revealed the presence of a single type of secretion
granule, of medium electron density, in secretory cells.
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