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The present study was conducted on ten adult mature female geese to demonstrate the histochemical reaction of the
glands of all the segments of the oviduct. The birds were slaughtered then dissected samples of different parts of
oviduct were taken, fixed with 10% neutral buffered formalin, and 6 um histological paraffin sections were stained by
Hematoxylin and Eosin, Bromophenol blue, and Toluidine blue stain. The secretory units of neck glands gave a
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negative reaction with bromophenol blue stain and a positive reaction with Toluidine blue. The glands of magnum and
isthmus were stained with Bromophenol blue and Toluidine blue. Some glandular cells of uterus gave a positive

reaction with bromophenol blue stain but all the glandular epithelia gave a negative reaction with Toluidine blue. No
glands were noticed in the wall of the vagina. The current study concluded that the main segments involve in egg
protein formation are the magnum and isthmus. The vagina has no role in egg formation.
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Introduction

The geese is very important in poultry industry, It has
many biological features including the greatest growth
intensity than chicken and other poultry species and has the
ability to utilize green forages. The geese used in product
meat, fat liver, goose fat and feathers. Goose meat that
contains less moisture and high dry matter (Romanov, 1999).
In some country the rising and breeding of geese is important
in biosecurity and food safety (Prosser et al.; 2011). In avian
species including the domestic birds, the female have only
left ovary and oviduct the right one degenerate during early
development (Yonju et al.; 2004; Abood and Al-Saffar,
2015).The avian oviduct is a highly complex and dynamic
organ ,where the oocyte with the yolk which, released from
the ovary is developed to the egg. During the egg production,
oviduct tissues undergo extensive histological changes in
lamina propria glands and secretary epithelial cells (Jeong et
al.; 2012). All structural components of the laid egg are
produced from the oviduct, except the yolk which formed
from the ovum. The oviduct itself is a long tubular structure
consisting of five functionally distinct parts (infundibulum,
magnum, isthmus, shell gland or uterus, and vagina)
(Rahman, 2013). After ovulation, the ovulated ovum is
trapped by the action of the fimbriated region of the
infundibulum. Regardless of fertilization, the ovum traverses
through the oviduct. In the magnum, the albumen is
deposited around the yolk, the shell membranes after that are
produced in the isthmus, and the hard mineral shell is
deposited in the uterus. In the vagina, the most caudal part,
the cuticle is added to the egg prior to the oviposition
segment. Albumin deposition, eggshell ~membranes
formation, and shell calcification are genetically controlled
(Willems et al.; 2014; Du et al.; 2015; Sah and Mishra,
2018). This study was designed to detect the glands involved
in protein formation and deposition using histochemical
stains bromophenol blue and Toluidine blue.

Materials and Methods

The current study was achieved on ten mature laying
geese (Anser anser), aged (10-12) months. The birds were
obtained from a local market in Baghdad city, Iraq, and
brought to the anatomy laboratory of the College of
Veterinary Medicine, University of Baghdad where the birds
were humanely sacrificed. The celomic cavity was opened,
the viscera removed to view the oviduct. The oviduct was
dissected out and each oviduct segment was separated.
Samples from each segment (infundibulum, magnum,
isthmus, uterus, and vagina) were harvested, fixed in 10%
Neutral buffered formalin for48 hours, and processed by
paraffin embedding method. Paraffin sections at 6pm
thickness were stained with Harris Hematoxylin and Eosin
stain, for general histological structures of the oviduct;
Bromophenol blue stain, for albumin detection in the oviduct
glands; and Toluidine stain, for protein detection in the
oviduct glands. Thereafter, stained slides were examined by a
light microscope and photographed by a digital camera
(model MC 500) with different magnifications (Bancroft and
Cook, 1994).

Results and Discussion

The results of the current study showed that the wall
of the female oviduct of geese consisted of four histological
layers namely tunica mucosa, tunica submucosa, tunica
muscularis, and serosa. The mucosa of all regions of oviduct
formed mucosal folds, lined with pseudostratified columnar
ciliated epithelium, lamina propria-submucosa contained
branched tubular glands in all parts of oviduct except the
funnel (infundibulum) and vagina the other part contain
glands (Fig.1). The histological structures of oviduct
segments of geese described in the current study were similar
in almost all birds mentioned by previous studies such as in
geese (Alshammary et al.; 2017), guinea fowl (Yoshimura
and Ogawa,1998), chickens (Khokhlov, 2008), turkey hens
(Mirhish and Nsaif, 2013), and duck (Essam et al.; 2016).
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Glands of neck (Infundibulum)

The lamina propria submucosa of the funnel part
involved loose connective tissue and highly enriched with
blood vessels, tubular glands were also noticed in the neck
only (Fig.1). In Toluidine blue stain histological section the
cytoplasm of gland epithelial cells contained blue secretory
granules (Fig. 2). The secretory units of neck glands gave a
negative reaction with Bromophenol blue stain (Fig. 3).
These results were in agreement with the results of Rahman
et al. (2009) and Rahman (2013) in which they reported that
the Chalaza and chalaziferous layer ropes of protein fibers
consisted of protein secreted from the glandular cells of the
neck region of the infundibulum. These results proved the
results of Khokhlov (2008) and Essam et al. (2016) who
recorded that the presence of tubular glands distributed
within the connective tissue lamina propria of infundibulum
in the oviduct of mature hen and Balady duck. Whereas
Alshammary et al. (2017) found that the infundibulum in
geese devoid of such glands. Patki er al. (2013) stated that
the infundibulum glands were absent in immature Kuttanad
duck.

Glands of Magnum

The glands of magnum occupied all the lamina propria
submucosa, they were crowded, the connective tissue was
hard to recognize. The glands were of simple branched
tubular in type, the glandular epithelium characterized by
pink cytoplasm and blue stained spherical nucleus in H&E
stain (Fig.4). The glands cells cytoplasm contained blue
secretory granules with Toluidine blue (Fig. 5). The secretory
units of magnum glands gave a positive reaction with
bromophenol blue stain, the cytoplasm stained dark blue
(Fig.6).The shape and accordance of magnum gland were as
described by Yoshimura and Ogawa(1998) in mature guinea
fowl and chickens, Lucy and Harshan, (2000) in the adult
Japanese quail, Mirhish and Nsaif (2013) in turkey hen, and
Essam et al. (2016) in duck. They mentioned that the lamina
propria of magnum was full of closely packaged well-
developed branched tubular glands. In the present study, the
positive reaction of glands cytoplasm with Bromophenol blue
and Toluidine blue revealed the presence of a high
concentration of albumin. This finding proved the results of
Davidson (1986), Jung et al. (2011), and Alshammary et al.
(2017). The authors reported that the magnum glands were
the most interesting segment because it (the magnum) has a
great role in the formation and deposition of white albumin
around the yolk of the egg during it passing through the
magnum.

Isthmus Glands

The lamina propria-submucosa of the isthmus
contained numerous branched tubular glands similar to those
of magnum. The glandular epithelia characterized by light
pink cytoplasm and blue stained spherical nucleus with H&E
stain (Fig.7). The glands epithelial cells cytoplasm contained
blue secretory granules with Toluidine blue (Fig.8). glands
gave a positive reaction with Bromophenol blue stain, the
cytoplasm stained dark blue (Fig.9). The isthmus glands had
the same structure as that of magnum. This observation was
incomputable with the results of Balash and AL-Baghdady
(2013) in turkey laying hen. The results of Essam et al.
(2016) were different, however. They mentioned that the
lamina propria submucosa of the isthmus of Balady female
duck housed coiled tubular glands. The isthmus glands had
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the same histochemical reaction to Bromophenol blue and
Toluidine blue as those of magnum, which indicates that the
glands produce protein. This finding was in agreement with
the results of Alshammary et al. (2017) in geese, where the
authors mentioned that the glands involved in secreting and
formation of the shell membranes consisted mainly of
protein.

Glands of Uterus

The lamina propria submucosa consisted of
vascularized loose connective tissue separates between the
branched tubular glands. The glands were less occurrence
than that of magnum and isthmus, and the gland epithelial
cells was pale stained in some cells and pink in another H&E
stain (Fig.10).all the glandular epithelia cells gave a negative
reaction with Toluidine blue (Fig. 11). The same observation
was noticed in the case of Bromophenol blue stain, put few
cells gave a positive reaction (Fig. 12), The presence of few
branched tubular glands in lamina propria-submucosa of the
uterus was similar to that mentioned by Yoshimura and
Ogawa (1998) in guinea fowl and chickens and the results of
Essam et al. (2016) in mature Balady duck female. The
histochemical results of the current study revealed that some
glandular cells are involved in protein recreation. This result
was in parallel with the results of Kusuda et al. (2011) and
Samiullah and Roberts(2014), they found that the eggshell in
all birds consisted of Ca- carbonates, Ca- phosphorous, and
cuticle.

The Vagina

The lamina propria submucosa of the vagina lacked
tubular glands (Fig.13, 14). The tunica muscularis of vaginal
wall was thick and well developed, particularly the circular
layer. The absence of gland in the lamina propria submucosa
was mentioned and reported by Lucy and Harshan (2000) in
the adult Japanese quail, El-Zoghby et al. (2014) in the
Egyptian Geese, and Essam et al. (2016). in the duck.
Because of the absence of gland and the presence of thick
muscular of the vaginal wall and a well developed muscular
sphincter at the uterine-vaginal, the current study suggests
that the vagina in geese did not have any role in egg
formation, but expel the egg out of the geese body. This fact
was in agreement with the results of Alshammary et al.
(2017) in geese and the results of Rahman (2013).
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Fig. 1 : H-istalogical section (neck) shows epithelium (E),
lamina propria (Lp). Toluidine blue stain, 100x
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f‘lg- 6 : Histological section of magnum shows epithelia
(E),Jamina propria (Lp), gland (G) stained dark blue.
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Fig. 8 : Histological section of isthmus shows blue secretory
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Fig. 5 : Histological section of magnum shows blue secretory
granules (S). Toluidine blue stain, 100x
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Fig. 10 : Histological section of uterus shows epithelium (E),
pale stain cytoplasm (L), dark stain cytoplasm (D). H&E

sta}in, 100x
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Fig. 11 : Histological section of uterus shows blue secretory
granules (S) (arrows). Toluidine blue stain, 100x
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some gland cells stained dark blue (arrows). Bromophenol

(Lp) (glandless), tunica muscularis (Tm). H&E stain, 40x)

Fig. 12 : H_istological section of uterus shows epithelia (E), -

(Lp) (gland less), tunica muscularis (Tm). Bromophenole
blue stain, 100x
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