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Abstract
This study was carried out to compare the histomorphological structures of oviductal regions
of the apparently healthy adult laying hens (Gallus gallus dometicus) and ducks (Ansa ansa
domesticus). For this purpose, 20 hens and 20 female ducks aged between 1–1.5 years were used.
After euthanasia, the oviducts were dissected out and all of the gross morphometrical parameters
including length, width and thickness as well as weight and length of them were recorded. For
histological studies, after tissue preparation and staining with H&E, histological layers of isthmus,
uterus and vagina were recognized and the size of them with micrometry method were
determined. Our data analyses indicated that, the mean weight, length of oviduct as well as
weight of isthmus, uterus in hen were significantly (P < 0.05) greater than that of duck, whereas
the vaginal thickness and weight were greater in duck than the hen. In histological studies,
epithelium and cilia were well developed in duck and lamina propria was filled with glands in the
regions of the isthmus and uterus. The length of primary mucosal folds of isthmus and uterus in
duck was more than hen. The longest mucosal fold has been seen in uterus. Most of the
parameters in duck were greater than hen except the length of secondary fold of three parts of
oviduct including isthmus, uterus, and vagina.

Introduction
The avian oviduct is a complex biological organ that
undergoes a series of hormonal, neural, biochemical and
cellular changes during the formation of an egg. It is of
special interest to the commercial egg industry. Any
alteration or deviation in the function of the oviduct of a
laying hen can directly affect egg and egg shell quality.
Decline in egg and egg shell quality cost the egg industry
millions of dollars every year. The avian oviduct is divided
into five regions, namely infundibulum, magnum, isthmus,
uterus or tubular shell gland and vagina. The infundibulum
forms a strong perivitelline membrane and chalaza around
the egg yolk, the magnum is responsible for the synthesis
and secretion of albumen, the isthmus forms a fibrous
membrane around the egg white, the uterus forms the egg
shell and finally the vagina connects the uterus to the
cloaca. The tubular shell gland was initially known as the
red region of the isthmus, but because of its role in egg shell
formation, it was later named the tubular shell gland.1 In all
© 2012 Urmia University. All rights reserved.

of the oviduct regions, epithelium of the tunica mucosa is
composed of ciliated and non-ciliated secretory cells. The
lamina propria is filled with compactly arranged glands
whose properties vary between the regions of the magnum,
isthmus and uterus. 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 are mainly
composed of secretory cells in the basal region.2-4 The
avian oviduct has been studied extensively in some
poultry birds, specially the domestic fowl.5-9 The general
morphology and overall function of the avian oviduct,
especially in Gallus domesticus, have been studied for
many years.10-12 The information on histomorphology of
avian oviduct is still incomplete.
In the present study, histomorphological structures of
genital tract in adult laying duck and hen were compared.
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Materials and Methods
Forty adult and apparently healthy ducks and hens
(each comprised of 20 birds) aged between 1–1.5 years
were utilized in this investigation. They were obtained
from local natural population near Shahrekord, Iran. They
were killed by cervical dislocation according to ethical
committee of Shahrekord University. Then, whole oviduct
was quickly dissected out and stretched on a paper. After
dissection, some morphological parameters such as total
weight and length of oviduct were measured and then in
each of specimen length, width and thickness of three parts
of oviduct were measured by caliper device; an instrument
used for measuring round and irregular shape objects. For
histological studies, tissue samples were obtained from the
midpoint of three part of oviduct (isthmus, uterus and
vagina) and fixed in 10% buffered formalin and processed
for routine microtome. After tissue preparation and H&E
staining, histological layers of isthmus, uterus and vagina
such as tunica mucosa, submucosa and muscularis were
recognized and their dimensions, primary and secondary
folds of tunica mucosa with micrometry method were
measured. The data were statistically analyzed with Student
t-test using SigmaStat (version 2.0) statistical software.
Results

Morphological examination revealed that the oviduct of
laying hen and duck is a highly convoluted and muscular
part, which transport ovum from ovary, the place for
fertilization, deposition of albumen, formation of egg
membranes and finally to form the full-grown egg. It
extends from the single ovary to cloaca and occupying a
large part of the abdominal cavity. In hen, mean weight
(56.15 ± 9.67 g) and mean length (71.85 ± 5.45 cm) of
oviduct were significantly (P < 0.05) bigger than duck
(Table 1). In laying hen, like other parts of oviduct the
size and width of uterus were increased. The isthmus is the
region where the egg shell membrane is formed and its
wall was thinner than that of the uterus and vagina.
Also in hen, the weight (5.76 ± 1.84 g), width (12.33 ±
1.40 mm) and length (14.05 ± 4.34 cm) of isthmus were
greater than duck. These parameters in duck were 5.30 ±
3.05 g, 12.18 ± 3.36 cm and 8.92 ± 1.65 mm, respectively.
The uterus appears as sac-like dilatation present between
the isthmus cranially and the vagina caudally. The wall of
the uterus was thicker than that of the isthmus in both
birds. In duck, the uterus was lighter and its length was
shorter than hen and the differences were significant (P <
0.05). Uterus weight in hen (14.98 ± 2.54 g) was more than
duck (9.27 ± 2.05 g) and the difference was significant (P <
0.05). Other parameters such as width of uterus in hen
were more than duck but thickness of uterus in duck was
more than hen. There was no significant difference in
length of uterus between hen and duck.

Table 1. Different parameters of the genital organs in duck and hen
(Mean ± SD).
Parameters
Hen
Duck
Total weight of oviduct (g)
56.15 ± 9.67*
Total Length of oviduct (cm)
71.85 ± 5.45*
Isthmus weight (g)
5.76 ± 1.84
Isthmus length (cm)
14.05 ± 4.34
Isthmus width (mm)
12.33 ± 1.40*
Isthmus thickness (mm)
1.60 ± 0.45
Uterus weight (g)
14.98 ± 2.54*
Uterus length (cm)
7.70 ± 0.82
Uterus width (cm)
5.15 ± 0.70*
Uterus thickness (mm)
2.07 ± 0.61
Vagina weight (g)
3.85 ± 1.05
Vagina length (cm)
6.10 ± 2.10
Vagina width (mm)
11.65 ± 4.18
Vagina thickness (mm)
2.01 ± 0.78
* indicates significant differences, P < 0.05.

35.69 ± 9.90
60.27 ± 10.19
5.30 ± 3.05
12.18 ± 3.36
8.92 ± 1.65
1.64 ± 0.29
9.27 ± 2.05
7.27 ± 1.08
3.37 ± 0.88
3.44 ± 1.41*
8.41 ± 1.38*
6.62 ± 1.13
14.85 ± 2.78
3.31 ± 1.11*

The vagina was tube-like structure connected to the
uterus cranially and opened on the urodeum of the cloaca
caudally. The vaginal wall was thicker than that of the other
portions of the oviduct. Most of parameters in vaginal part
of duck's oviduct were more than of hen's oviduct. Its wall
thickness in duck was more than hen. It was recorded 2.01
± 0.78 mm and 3.31 ± 1.11 mm in hen and duck,
respectively. There was significant difference in vaginal
wall thickness between duck and hen (P < 0.05) (Table 1).

A

B
Fig. 1. Histology of vagina in hen (A) and duck (B).Primary fold
(1). Secondary fold (2). Tunica muscularis (3). Tunica serosa (4)
(H&E, (A: 64×, B: 160×).
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In histological observations the oviducts were divided
into five regions in both species, namely tunica mucosa,
tunica muscularis and tunica serosa. The tunica mucosa
was to form convolutions protruding into the lumen, and
the epithelium was composed of pseudo-stratified
columnar with ciliated and non-ciliated secretory cells.
In laying duck, the epithelium and cilia were to be well
developed and lamina propria was filled with glands in the
regions of the isthmus and uterus. The vagina did not have
any glands in the lamina propria (Figs. 1 and 2). In
histomorphometrical studies, the length of mucosal folds of
isthmus and uterus in duck was more than duck. The
longest mucosal fold was seen in uterus. It was observed
1337.38 ± 301.90 µm and 1497.27 ± 108.78 µm in hen and
duck, respectively. In vagina, tunica muscularis was thicker
than other two region of oviduct. It was seen 471.11 ±
204.96 µm and 323.88 ± 67.57 µm in hen and duck,
respectively (Table 2).
The muscularis is smooth muscle with inner circular
and outer longitudinal layers increasing gradually in
thickness. In vaginal wall it was greater than other parts of
oviduct. The serosa layer is made up of loose connective
tissue covered with mesothelium. In birds just before
oviposition, in oviduct there is most advanced caudal part,
where the heights and widths of folds of tunica mucosa are
more than in cranial part, that probably, is caused for the

A

B
Fig. 2. Histology of Isthmus in hen (A) and duck (B). Primary fold
(1). Secondary fold (2). Lamina propria and glands(3). Tunica
muscularis (4). Tunica serosa (5). (H&E. A: 160×, B: 320×).

Table 2: Different histometrical parameters of the genital organs in
duck and hen (Mean ± SD).
Oviduct region
Isthmus
Uterus
Primary fold length (µm)
Hen
1146.23 ± 156.01
1337.38 ± 301.90
Duck
1318.81 ± 244.90* 1497.27 ± 108.78*
Secondary fold length (µm)
Hen
224.16 ± 80.19
164.47 ± 34.16
Duck
147.31 ± 65.19
119.80 ± 27.89
Primary fold width (µm)
Hen
766.11 ± 206.51
1368.05 ± 515.62
Duck
1181.11 ± 258.43* 1709.72 ± 421.05*
Tunica mucosa width (µm)
Hen
75.41 ± 13.43
122.22 ± 20.84
Duck
80.97 ± 36.07
155.20 ± 50.05
Tunica submucosa width (µm)
Hen
75.41 ± 30.33
99.58 ± 51.54
Duck
74.16 ± 38.72
62.22 ± 29.07
Tunica muscularis width (µm)
Hen
62.50 ± 21.81
92.77 ± 32.88
Duck
81.11 ± 25.64
89.86 ± 67.45
* indicates significant differences, P < 0.05.
Parameters

Vagina

811.44 ± 223.22*
658.33 ± 138.79
119.13 ± 17.73
106.66 ± 7.47

905.55 ± 215.05
840.55 ± 42.90

337.22 ± 109.467
448.05 ± 98.40*
154.16 ± 29.76
185.83 ± 24.63*

471.11 ± 204.96*
323.88 ± 67.57

future function of these departments. During the oviposition, the tunica mucosa is most advanced in such
departments, as: magnum, isthmus, and shell-gland.13,14
Discussion

In hen and duck the functional left oviduct consists of
five regions: infundibulum, magnum, isthmus, uterus or
shell gland and vagina. This organ is fully developed in
most adult birds only in left side. Although each of these
divisions has structural and functional differences, they all
have two morphologic features, essential for egg formation,
in common namely (1) a muscular layer, which supports
the oviduct and propels the egg and (2) a glandular
epithelial lining, which secretes all the parts of the egg
outside the yolk-filled oocyte/zygote. Moreover, the
mucous membrane produce a slimy secretion that forms a
soft resilient cushion for the egg as it passes through the
oviduct. The mucosal layer of oviduct wall is made up of
ciliated and non-ciliated epithelium with secretory cells. It
varies from ciliated columnar to pseudo-stratified
columnar in different region of oviduct. In isthmus, the
epithelium was in the form of ciliated simple columnar,
whereas in the uterus and vagina it was ciliated pseudostratified columnar form. The longitudinal oriented folds in
the mucosa were extended spirally down the length of the
oviduct with variations in their heights and thicknesses.
Structures of oviduct were studied in Punjab white
quails. The lining epithelium of infundibulum, magnum,
isthmus was simple columnar ciliated with ciliated and
non-ciliated cells. The uterus and vagina was lined pseudostratified columnar epithelium having ciliated, non-ciliated,
and basal and goblet cells. The proprial glands were mainly
present in the caudal part of infundibulum, magnum,
isthmus and uterus.
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Bansal and colleagues in 2010 has reported that the
length and number of mucosal folds were maximum in the
cranial part of infundibulum whereas, the tunica
muscularis was the thickest in the uterus and vagina. The
tunica serosa was a thin connective tissue layer covered by
mesothelium.15 The results of this study have been shown
that, in ostrich, while the isthmus was as a short tube with
thicker wall the magnum was successive. It has also a welldeveloped muscular coat than that of the magnum. The
luminal surface was folded and the epithelium formed by
pseudo-stratified ciliated columnar epithelium, along with
some non-ciliated columnar secretory ones. In uterus,
luminal surface exhibited series of tall longitudinal mucosal
folds with epithelium similar to previous segments.
According to Czareva, the epithelium of the glandular
secretory tubules were shown a negative reaction to alcian
blue stain.6

The vaginal wall was thicker than that of the other
oviduct portions. The luminal surface of the vagina was
composed of the thin longitudinally oriented mucosal folds.
The lamina propria was formed of fibrous connective tissue
with blood vessels and nerves along with aggregated lymph
nodules in the submucosa.16
According to the results of the present study, we can
concluded that, the gross morphology, histology and
histomorphometry of oviduct and its different regions are
varies in tested animals. In the laying hen and duck the size
and width of uterus were larger than other parts.
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