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Abstract

The investigation of histological and histochemical characters of the small intestine in indigenous
Gazelle was carried out during November into April 2017. The tissue samples were processed by paraffin
technique and stained with the H and E, Masson's trichrom, PAS and Alcian blue stains. In duodenum the
submucosa occupied by mucus and serous Brunner’s glands. The jejunum had short villi with few goblet
cells. The ileum had furthermore of goblet cell with submucosal payer's patches. The goblet cells of
duodenum were positive with Alcian blue (2.5pH) stain. The Brunner’s glands were weak PAS and
negative with Alcian blue. In jejunum, the goblet cells of crypt were moderately and strongly with PAS
and AB (pH2.5) respectively. In the ileum the goblet cells were more than the neutral in the crypts. This
work concluded that the small intestine of Indigenous gazelle was similar those of small ruminant.
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Introduction

The digestive tracts in various species of mammals adapted to the most efficient use of the
feed they consume M The digestive tract is an essential in living organisms, and assumes a
fundamental role in food processing and absorption 2 31, reported that the microscopic section
of small intestine is contained a numerous "finger-like" projections known as villi, that
increase the intestinal surface area to assists in nutrient absorption. The mucosal epithelium of
small intestine was consisted of columnar cells. The mucosa was rich in lymphoid follicles,
which aggregate to form Payer’s patches in ileum . The crypt was formed in the epithelium
of small intestine by invagination of the villi which known as crypts of Lieberkiihn that
appeared more numerous and smaller than the villi. In the base of crypt has a lysozyme and
cryptdin-producing Paneth cell Bl. The goitered or black-tailed gazelle (Gazella subgutturosa)
was a widespread species, free living in northern Azerbaijan, eastern Georgia, some portion of
every lIran, Iraq and southwestern Pakistan, southeastern Turkey, Afghanistan and the Gobi
Desert [ in Irag Gazella subgutturosa has saved in several nature reserves located in many
provinces including, the district of AL Madaen in the outskirts of the capital Baghdad, an area
of (157) acres, where ksiab-reservoir to save the species and varieties from the risk of
Extinction [l The present study was aimed to investigate the microscopic character and
special histochemical identification for staining reaction to the cells and gland in each part of
small intestine in the indigenous gazelle Gazella subgutturosa.

Materials and Methods

Six animals were obtained from (AL-Madaen Animal Reservoir) in Baghdad-Irag, and the
study was conducted in department of anatomy, histology in college of veterinary medicine-
university of Baghdad, during a period extended from November into April 2017. After animal
slaughtering the samples of small intestine were extirpate gently and washed up to get scour of
any remnant, specimens from three parts of small intestine (Duodenum, jejunum and ileum)
were taken and fixed in Bouin’s solution for 48 hours 1. The specimens were processed
upgrading with ethanol alcohol for paraffin technique and sectioned serially at (5-6) um. The
prepared sections were stained with the Hematoxylin and Eosin, Masson's trichrom, PAS and
Alcian blue stains [* 1%, The histological observations were pictured by using the color digital
camera 4,
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Results and Discussion

Histologically Duodenum; had composed of four tunicae:
mucosa, submucosa, muscularis and serosa (Fig. 1). The
mucosa had finger like projections (villi) which heavy and
crowded and lined by simple columnar epithelium, the lamina
propria of each villus consisted of thin layer of cellular loose
connective tissue, while the beneath villi was slightly thin
layer contained crypts of Lieberkilhn which contained the
Paneth cells, these cells were occupied with acidophilic
cytoplasmic granules. The muscularis mucosa was consisted
of two layers of smooth muscle fibers (Fig. 2, 3). Similar
findings were recorded in Dromedary Camels (Camelus
dromedaries) by Althnain 2 and in the Persian squirrel
(Sciurus anomalus) by Tootian %1, But, the present result
disagreed with 1 and [®1 who noticed that there was not
Paneth cell have been seen the epithelial villi. The present
study finding revealed that the Brunner’s glands was the most
characteristic features observed in the duodenum, which
appear numerous and extending to the plica cirrcularis, these
glands were branched tubule-alveolar contained mucus &
serous alveoli (Fig. 1, 2). These observations were similar to
many previously finding by 6. 17.18.19.20. 211 ‘The current study
was disagreed with another study in in goat by 2 who
mentioned that there were extensive mucous observed in the
duodenum and numerous goblet cells due to the absence of
Brunner’s glands in the sub mucosa of duodenum. This
suggests that these differences could be due to the type of
food especially the rough, dry food consumed by goat.
Current finding revealed that, the tunica muscularis composed
of two layers; the inner thick circular smooth muscle fibers,
and the thin longitudinal smooth muscle fibers, between them
there was thick layer of collagen bundles that housed
Auerbach’s (Myenteric) nerve plexuses. The tunica serosa
was a thick layer of loose connective which covered by
mesothelium (Fig. 1 and 4), agreed with previously finding of
the Opossum by El-Sayed and Alina 2% 24, Intra mural
common bile duct and duodenal papillae had wide lumen,
which composed of tunica mucosa, sub mucosa and
muscularis, the mucosa had very tall simple mucosal folds
which lined with simple columnar epithelium that invaded
with goblet cells and the lamina propria displayed groups of
sub mucosa tubuloalveolar seromucous glands (Fig. 5 & 6).
This result was agreed with 3 in small ruminant and 2% in
indigenous buffalo. This observation revealed that the
duodenal papillae have the same structure of duodenum
except that it had thickest tunica muscularis (Fig. 5). These
results was agree with Riches ?1 in rat, but disagree with [28]
in mouse, have been revealed that the epithelial lining the
duodenal gland were shorter (cuboidal or columnar). Jejunum
had the same structure of duodenum except that the tunica
mucosa consist of short villi and lamina propria beneath villi
was thick layer contained the secretory units of crypts of
Lieberkilhn which were small in size lined by simple
columnar cells (Fig. 7 & 8). Similar observation was
mentioned by Hassan 221 in goat and Kumar 2 in sheep. The

tunica submucosa of jejunum have not seen Brunner’s glands
along its entire length except the anterior part of jejunum that
show the presence the submucosal Brunner’s glands (Fig. 9).
This result was parallel to the observation in pigs and large
herbivores by Verdiglione B%, in rabbit by Ergun B whom
noticed that the duodenal sub mucosal glands were distributed
to begin from the pyloroduodenal junction and to reach closer
to the jejunum. lleum: the pilica cirlcularis was little and the
villi were short and leaf like projections and furthermore
showed goblet cells (Fig. 10 and 11). These results were
incompatible with Charlotte 2 in the African giant rat that
showed few goblet cells in the short villi of ileum. Many
previously result by Constantinescu 31 and Kumar B4 agreed
with the recent result which revealed that the tunica
submucosa was characterized in the ileum by the present of
Peyer's patches (Fig. 10), in the ox it arranged as irregularly
raised plaques or bands, varying in length from a few
millimeters to more than 25 cm. while in horse and ruminants
were relatively well developed and extend as a large bowel. In
the pig, these patches were present in the jejunum and in the
ileum. The duodenal histochemical results showed the goblet
cells within epithelium of villi were positively reacted with
Alcian blue (2.5pH) stain and the secretory cells within
epithelial crypts were giving positive reaction for both PAS
and Alcian blue (2.5pH). On other hand some secretory cells
were containing both positive PAS and AB granules within
their cytoplasm and were been mixed type of secretory units,
the population of acidic reaction secreting cells were
predominating than that of neutral reaction (Fig. 12). The
present study disagreed with another previous result of 2% in
the Persian squirrel, which revealed that the goblet cells of the
small intestine were PAS-positive, and appeared red in color
owing to the presence of neutral mucin. The secretory
products of Brunner’s glands showed weak reaction with PAS
stains and negative for Alcian blue stain (Fig. 13). These
findings were incompatible with the result of Andleeb B in
Gaddi goat who reported that the secretion of Brunner’s
glands in showed PAS positive reaction with Alcian blue.
This observation may be due to species difference and type of
food that consuming by indigenous gazelle. In jejunum the
stain’s reactions revealed the presence of neutral and acidic
mucin in the goblet cells of crypts which were moderately and
strongly reacted with PAS (Fig. 14). These finding were in
opposite with previous study of B% in Gaddi goat, % in
Persian squirrel, % in African giant rat and ?° in sheep. In
ileum the acidic goblet cells of ileal villi and crypts showed
the presence apparently acidic mucin more than the neutral
(Fig. 15). Similar findings have been reported in sheep (Ovis
Aries) by Kumar B4, But incompatible with Andleeb B in
Gaddi goat, the crypts showed a moderate reaction with PAS
and a mild reaction with Alcian blue stain (pH 2.5) showing
less amount of both sulphated and non-sulphated mucin.
These results may be due to the type of food consuming by
the indigenous gazelle.
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Fig 1: Histological section of duodenum shows: tunica mucosa (Tm), Tunica submucosa (Sb), Bruner’s gland (Bg), Inner circular (IL),
myenteric plexus (red arrow) and Outer longitudinal layers (OL) of tunica muscularis, tunica serosa (Ts) and villi (arrows). H&E 40X.

Fig 2: Magnified histological section of duodenum shows: muscularis mucosa (mm), crypt of Lieberkiihn (Cl), Bruner’s gland (Bg) and
lymphocyte (arrows). H&E 400X.
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Fig 4: Histological section of wall of duodenum shows: Bruner’s gland (Bg), myenteric plexus (My) and Inner circular (IL) and Outer
longitudinal layers (OL) of tunica muscularis. H&E 100X.

Fig 5: Section of intra mural common bile duct: shows; common bile duct (red square area), duodenum (Du), tunica mucosa (Tm), tunica
muscularis (M) & folds of mucosa (F) H&E stains 40X.
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Fig 6: Magnified section of mucosa of intra mural common bile duct: shows: epithelial crypts (Ec), goblet cells (g), mucosal fold (Mf) and sub
mucosal tubulo-alveolar glands (G). H&E stains 400X.

Fig 7: Histological section of jejunum shows: tunica mucosa (Tm), plica cirrcularis (Pc), lamina propria (Lp), tunica submucosa (Sb), Inner
circular (IL) and Outer longitudinal layers (OL) of tunica muscularis, myenteric plexus (red arrow) and tunica serosa (Ts). H& E stains 4X.

Fig 8: Magnified transverse section of jejunal villi shows: epithelium (E), lamina propria (Lp), and lymphocytes (red arrow), line of demarcation
represent microvilli (black arrow), lacteal blood vessels (brown arrow) and goblet cells (green arrow). H&E 400X.
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Fig 9: Histological section of anterior part of jejunum shows: villi (V), crypt of Lieberkiihn (Cl), muscularis mucosa (arrows), Brunner’s gland
(Bg) and tunica muscularis (Tm). H&E. 40X.

Fig 10: Histological section of ileum shows: villi (V), crypt of Lieberkiihn (Cl), muscularis mucosa (mm), payer’s patches (pp) and tunica
muscularis (Tm). H&E. 40X.
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Fig 11: Magnified histological section of ileum villi shows: goblet cells (gc), epithelia (E) and lamina propria (Lp), H&E. 400X.

Fig 12: Magnified histochemical section of crypt of Lieberkiihn (duodenum) shows: positive AB (2.5pH) (black arrows) and positive PAS stains
(red arrows) & mixed secretory cell (yellow arrow). Combined AB & PAS stains 400X.

Fig 13: Section of Brunner’s gland shows: weak positive PAS stains (red arrows) and negative for AB (2.5 pH). Combined AB & PAS stains
400X.
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Fig 14: Section of jejunum shows: villi (V), epithelia (E), crypt (ClI), tunica submucosa (Sb), tunica mucosa (Tm), positive PAS stains (red
arrows), positive AB (2.5 pH) (black arrow), Combined AB & PAS stains. 40X and magnified section 400X.
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Fig 15: Section of ileum shows: villi (V), crypt (Cl), tunica submucosa, predominant positive AB (2.5 pH) stains of goblet cells (black arrows).
Combined AB & PAS stains 40X.

Conclusion

The present experimental results conclude that the
histological observation had the same structure with other
animals except that the Brunner’s glands in duodenum
appeared as two types (mucus & serous) branched tubule-
alveolar glands. The muscularis mucosa in jejunum was
consisted of (3-4) layers of smooth muscle fibers. While
histochemicaly, it was characterized by positive reaction of
the goblet cell with Alcian blue (2.5pH) stain in duodenum,
while moderately and strongly reacted with PAS and AB
(pH2.5) in jejunum, in ileum showed the presence apparently
acidic mucin in the goblet cells.
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