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Abstract: The cranial chamber (proventriculus) of the stomach of male adult ostrich (Struthio camelus) was
examined by means of light microscopy. Five stomaches of adult male ostriches were prepared and studied
microscopically. In this research, 6i sections were used for light microscope. The proventriculus has papillary
and no papillary regions. Tts wall is composed of tunica mucosa, tunica submucosa and tunica serosa. The
lamina mucosa is simple columnar epithelium that has simple branched tubular type glands as mucosal glands.
The tunica mucosa in papillary region of proventriculus has many folds. The wall non-papillary region of
proventriculus showed high longitudinal and semilunar folds respectively. The tunica mucosa, tunica sub
mucosa and internal layer of tunica musularis comprised the structure of these folds. The connective tissue of
lamina propria-submucosa was dense irregular, but lamina propriety in the areas between the mucosal glands
1s relatively dense or loose. The tunica submucosa m papillary region of proventriculus 1s occupied by large
submucosal glands that are compound branched tubular type. The delicate smooth muscle fibers were observed
mn the deep part of lamina propria and between sub mucosal glands m the papillary region of proventrivulus.
The connective tissue of lamina propria-submucosa was dense urregular, but lamina propriety m the areas
between the mucosal glands 1s relatively dense or loose. The tunica submucosa in papillary region of
proventriculus 1s occupied by large submucosal glands that are compound branched tubular type. The delicate
smooth muscle fibers were observed in the deep part of lamina propria and between sub mucosal glands in the
papillary region of proventrivulus. The tunica muscularis is made up of smooth muscle fibers. In the papillary
region of proventriculus, they arranged as intervening longitudinal and circular layer, but in the non- papillary
region of proventriculus as an inner longitudinal layer, middle circular layer and an outer longitudinal. The
tunica serosa is constituted by a dense irregular connective tissues lined by mesothelium.
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INTRODUCTION MATERITALS AND METHODS
The structure of the stomach in the birds presents Five stomachs of adult male ostrich
variations, which depend on the alimentary habits of the (1.5-2 years old) obtained from slaughterhouse
bird [1-3] Proventriculus or glandular stomach secretes immediately after slaughter and then fixed in
the gastric juices and is cranially continuous with the 10%buffer neutral formalin for 72 hours. After
esophagus and presents an elliptical shape [4]. The macroscopic study, the stomach divided
microstructure of proventriculus in domestic fowl, turkey, several segments. Then each segments trimmed

gooses and red-capped cardinals were studied [4-6].

With the purpose to correlate the morphology of the
stomach and the alimentary habits of birds in general, we
carried out a histological study of proventriculus of male
adult ostrich.

and embedded m paraffin. Serial sections at 6-8 um
thickness were cut, mounted and preserved. The sections
are stained with Hematoxylin and Eosmn and Green
Masson’s Trichrome stamn [7]. Then micrographs were
studied.
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RESULTS

Examination revealed that the stomach of adult male
ostrich consists of two main parts: proventriculus and
gizzard. These two parts connected to each other by a
narrow part called strait. However these three parts are
remaining of a total tissues structure but each one has its
own =pecific features of texture.

Proventriculus or glandular stomach is a short, thick-
walled, spindle-shaped organ lying above the liver and
between the esophagus and the gizzard. The lumen is
narrow and the thick-spongy walls are composed mainly
of tubular glands. In macroscopic view it shows two
distinct regions: a vast papillary and non- papillary region

Papillary Region: The wall of this region is consists of
tuni ca mucosa, tunica submucosa, tunica muscularis and
tunica serosa. The mucosal lining of the proventricular
lumen is thrown into folds of varying height. From the
basis of the sulci, short tubular glands extend to the
lamina propria. The surface epithelium consists of simple
columnar covering and the cells tend to diminish their
height towards the base of the sulci and in the glands the
epithelium is simple Coboidal. Lamina properia is
occupying the center of the mucosal folds. This layer is
dense irregular connective tizsue with collagen fibers,
fibroblasts and lymphoid infiltration. Delicate smooth
muscle fibers are scattered in the deepest part of this
layer.

Tunica submucosa is filled with proventricular
glands. The mass of these glands makes up the greater
part of the thickness of the proventricular wall. They are
compound branched tubular gland The glands are
composed of numerous rounded or polymorphic lobules
which are arranged in small groups. The secretory cells
are pyramidal or cubical and they are deeply acidophilic.
Surrounding the glands
gepium consisting of collagenous and elastic fibers with
a few muscle fibers, blood vessels and nerves.

is a connective tissue

Tunica muscularis consist of inner circular and outer
longitudinal muscular layer. Tunica serosa is an irregular
connective tissue and the mesothelial layer covers it from
the outszide (Figs 1, 2, 3, 4, 5).

Non-Papillary Region: This region is consisting of folded
and unfolded part. In both parts the muscularis mucosa is
abszent and the lamina propria and tunica submucosa
mixed with each other and collagen fibers and fibroblasts
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Fig. 1: Photomicrograph of the papillary region of
proventriculus inadult male ostrich. mucous layer
(MU). Lamina propria (P).smooth muscle fibers
(*),arteriol (A). submucousal gland (8G). Green
Masson sTri chrome ["45].

Fig. 2: Photomicrograph of lamina propria (P), between
mucosal glands (MG) in papillary region of
proventriculus of adult male ostrich. Collagen
fibers (CO), Fibroblasts (f). Green Masson’s
Trichrome (x720).

are made irregular connective tissue accompanied with
blood wveszels and nerve fibers. And also, there is no
submucosal gland here. In the fol ded part funica mucosa,
tunica submucosa and tunica muscularis make the high
folds. The surface epithelium is simple columnar and the
mucosal glands are simple branched tubular.

Tunica muscularis in the folded region consist of
three layers, inner and outer layer iz longitudinal and the
middle layer is circular. The inner layer enters the folds
and makes a thick layer. However in the unfolded region
the inner and outer layer arranged in circular pattern and
the middle layer is longitudinal.



Fig. 4:

Fig. 5:
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(D)Central duct of sub-mucousal gland, (E) Duct epithelium, (CT) connective fissue (c) sub- mucosal gland
capsule, (A) Small artery, ¥ - muscle fibers, (SG) sub-mucosal gland.

Photomicrograph of tunica muscularis (M) and a
part of sub- mucosalgland (SG) in papillary region
of provetriculus in adult male ostrich, Green
Masson sTrichrome [<45].

(SM) smooth muscle fibers, (N) nerve bundle.

Photomicrograph of longitudinal fold in folded
patt of non-papillary region of proventriculuse in
adult ostrich,. (MU) mucous layer, (LS) Lamina
properia submucosa, (M) internal layer of tunica
muscularis. Green Masson sTrichrome [<45]
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Fig. 6:

Fig. 7:

Photomicrograph of a part of longitudinal fold in
folded part of non-papillary region. (MG) Mucosal
Glands, (LS) Lamina Propria Sub-mucosa, (L)
propria between glands, Green
Masson sTrichrome [ x180].

Lamina

e

(% -

e ALY

Photomicrograph of non-folded part in non-
papillary region of proventriculus in adult male
ostrich. Green Masson’ sTrichrome [<180].

(M G) mucousal gland, (L) Lamina propria-sub
mucosa, (L) Lamina propria between glands,
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Fig. &: Ph0t0m1cr0graph of smooth muscle in ftunica
muscularis in folded part of non-papillary region
of proventriculus in adult male ostrich. Green
Masson sTrichrome [<180].
(M1) penetration of muscular layer in folds, {(CT)
Connective tissue around muscle bundles, (A)
Arteriols, (LS) Lamina prpriasubmucosa.
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Fig 9: Photomlcrograph of smooth muscle layers in

tunica muscularis of non- folded part of non-
papillary region of proventriculus in adult male
ostrich. Green Magsson’ §Trichrome [<45].
(L5) Lamina propria-submucosa, (M1) Inner layer
of tunica muscularis, (M2) Middle layer of tunica
muscularis, (M3) Outer layer of tunica muscularis,
(S) Tunica serosa, (A) blood vessels.

Tunica serosa is a thick layer and a row of squamous
cells make the mesothelium (Figs 6, 7, 8, 9).

DISCUSSION

The proventriculus is a glandular part of avian
digestive system and is highly distensible in some
species, which swallow large masses of food. In this part
the food may store and/or commence digestion before it
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progresses to the gizzard. The glandular part of the
stomach produces hydrolytic acid and pepsin. However,
gagtric proteolysis takes place mainly in the muscular part
of the stomach. In this part, gut the basic paiter of fissue
layers is considerably altered by the gross development
of the proventricular glands, by the reduction of the
submucosa to a very thin layer and by the diffuse
spreading of the musculariz mucosa [3, 5].

The mucosa membrane of the proventriculus present
gseveral folds birds like fowl, pigeon, turkey, goose and
[3-6], but in the ostrich the
proventriculus shows the papillary and non-papillary
region and the non-papillary region folded and unfolded

red-capped cardinal

region that are different in histological structure. The
shape and arrangement of folds in papillary region and
unfolded part of non-papillary region in the ostrich
proventriculus are branched and anastigmatic as in other
birds [8-11].

In the lamina propria of both parts in the ostrich,
there are numerous simple tubular glands, which open in
the base of the folds, az in other birds [1, &]. The
localization of these glands in proventriculus varies
among the several kinds of the birds. Some investigators
believe that these glands located between the ducts of
compound glands [12, 13], while the others described
them in the base of the vilies [14]. We found these glands
lined by simple high cubical epithelium as Farner [1]
report. But some authors agree that the epithelium of
these glands are simple columnar [11, 15].

In the ostrich few scattered smooth muscle fibers
arranged the muscularis mucosa in the deepest layer of
lamina propria in papillary region of proventriculus, but
there iz no muscularis mucosa. In the domestic birds and
red-capped cardinal the muscularis mucosa is present as
the distinct layer between lamina propria and tunica
submucosa [5, 6]. Famer [1] stated that in many types of
birds the glands penetrate into the muscularis mucosa
during development, separating it into inner and outer
layer.

Tunica submucosa of papillary region is filled with
proventricular glands. The mass of these glands makes up
the greater part of the thickness of the proventricul ar wall
and there is no gland in non-papillary region. There is
some doubt as to whether the proventricular glands lie in
the lamina propria or within the submucosa [5].

Tunica muscularis in the papillary region of ostrich
proventriculus consist of inner
longitudinal muscular layer. But in the non-papillary

circular and outer
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region tunica muscularis in the folded region consist of
three layers, mner and outer layer 1s longitudinal and the
middle layer is circular. The immer layer enters the folds
and makes a thick layer. However mn the unfolded region
the mner and outer layer arranged m circular pattern and
the middle layer 1s longitudinal. Bradley end Grahame [16]
consider that the tunica muscularis in proventriculus
chamber is three layered with brand of longitudinal muscle
inside and outside the thick circular band and the small
bundles of longitudinal fibers lying internal to the
glandular masses make up diffuse muscularis mucosa.
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