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Abstract

The abomasums was lined by simple columnar epitirelin
cardiac, fundic and pyloric regions including topyoricus. The glands of
all the regions were uniformly simple branched tabthaving varying
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1. Introduction stain for collagen fibres (Crossman, 1937) and &want
Abomasum being g|andu|ar in nature p|ays anmethOd for enterochromaffin cells (Humason, 1966)

important role in preparation of ingested food for

digestion by action of gastric juices. The aggredat 3. Resultsand Discussion

lymphoid nodules area has been discovered as &kpec The abomasum of goat was true stomach and

immune structure only in abomasum of Bactriandivided into cardiac, fundic and pyloric regiondl the

camels and there was a close relationship betwisen iregions presented elevations in mucosa called sisga

degree of development, anatomical characteristick a areas which were separated from each other byigastr

age (Zhanget al, 2012). The histological structure of pits.

compound stomach has been reported earlier in goat

(Chungathet al, 1985). An attempt has been made t03.1 Cardiac Region

explore  histomorphological and  histochemical This region present close to the omasum showed

architecture of abomasum with emphasis onsimple columnar epithelium. The nuclei of columnar

distribution of endocrine cells during present gtid  cells were elongated and pushed towards the basal

goats. portion (Fig 1). However, towards the pits thesHsce
were having round to oval nuclei. The cytoplasm of
2. Material and M ethods these cells was finely granular and eosinophilihe T

The present study was conducted on abomasurgoblet cells of the surface epithelium showed theng

of 10 young goats of either sex of local mixed dree PAS positive reaction (Fig 2). At places, small
The tissues were collected from different regiohthe =~ vacuolated areas were also observed may be due to
abomasum including torus pyloricus and abomasowashing of mucus during the processing of tissue.
duodenal junction. The tissues were fixed in 10 %These cells were also positive for acidic and rutr
neutral buffered formalin and paraffin sectiondeép ~ mucopolysaccharides with the predominance of later.
were stained with routine Harris’ hematoxylin and However, the concentration of acidic
eosin stain for demonstration of morphostructuralmucopolysaccharide was more towards the gastisc pit
characteristics, Gomori’'s method for reticulum, These cells also presented strong positive reaétion
Weigert's method for elastic fibres, McManus' PAS Alcian blue.
method for glycogen, PAS-Alcian blue method for The lamina propria mucosae was having very
mucosubstances (pH 2.5), Alcian blue method forsmall amount of loose irregular connective tissioa@
mucosubstances (Luna, 1968), Crossman’s tricnromwith fine reticular and collagen fibres. The majprof

the portion was occupied by the cardiac glands khic
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Fig 1: Photomlcrograph showmg cardiac gland regibabomasum. Note the S|mple columnar eplthellh'j)wa(nd the cardlac
glands (G). H and E x 400.
Fig 2: Photomicrograph of cardiac gland region shgvstrong PAS positive reactions in epithelium.Niéaus’ PAS x 100.

Fig 3: Photomicrograph of fundic region of abomasimwing simple columnar epithelium (E) of gastdiltls, gastric pits{)
and fundic glands (G). H and E x 400.

were simple, branched and tubular in nature asrtego The lamina propria mucosae was having very
in cattle (Aageet al, 2007). However, Kalita and less loose irregular connective tissue and it ededrin
Chandramouly (1997) in buffaloes reported that éhes between the folds of epithelium of the gastric area
glands were coiled, branched and compound tubulafFhe fine elastic fibres extended towards the gagits.
glands. The cardiac glands extended approximatély O Few collagen fibres, fine blood capillaries andes f
mm wide in the sheep (Sommervillie, 1956). Laminalymphoid cells were also present. Majority of lamin
muscularis mucosae was thin uniform layer andpropria mucosae was occupied by the glands. The
generally oriented in a single layer. The tunicafundic glands were simple, branched tubular typg (F
submucosa was having a loose irregular connectiv8) and were divided into neck, body and the blind e

tissue. or fundus region. These glands were the specifindg
and mainly four cell types were present distribgitin
3.2 Fundic Region varying numbers in various regions. In the neck,

Its mucosa having gastric areas was lined bypredominantly mucous neck cells and parietal cells
simple columnar epithelium having large number ofwere present as reported in buffalo (Malik and Raink
goblet cells (Fig 3). The round to oval nuclei wess  1977), cattle (Aageet al, 2007) and camel (Raji,
basophilic and showed irregular distribution ofefin 2011). However, these cells were not observed in
chromatin material. The nucleoli one or more inbuffalo (Chandramouly and Rao, 1984) and goat (Hill
number were centric or eccentric in position. Thel951).
epithelial height of surface epithelial cells desed In the body, parietal and few chief cells were
towards the gastric pits. These cells showed poeseh  present, whereas in the basal part clusters of chlks,
PAS positive material only in the supranuclear iport a few parietal cells and argentaffin cells wereeoisd
towards the luminal surface. This reactivity was (Figs 6, 7). The mucous neck cells were cuboidal to
comparatively more towards the base of gastric. pitspyramidal in shape having flat nuclei placed toward
These cells were strongly positive for the acidiomell ~ the basal portion of the cells. The cytoplasm apgea
as neutral mucopolysaccharides with the predomimancvacuolated and showed PAS positive reaction towards
of neutral mucopolysaccharides. The neutralthe luminal surface. The surface cells and muceak n
mucopolysaccharides predominated towards the gastricells produced a protective layer of mucin thagdirthe
areas whereas towards the pits, a few cells hawiorg ~ internal surface of the stomach and may reduced
acidic mucopolysaccharides were also observed (Figutodigestive activities from injuring the gastric
4). Alcianophilic reaction was very strong in the mucosa (Samuelson, 2007). The mucous neck cells
surface epithelial cells, but was localized in theshowed almost equal distribution of acidic and the
supranuclear position (Fig 5). neutral mucopolysaccharides with slightly more -
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Fig 4: Photomicrograph of fundic part of abomasuin higher magnification showing the predominance rafutral
mucopolysaccharides (red colour) in the surfacthefi@l cells, a mixed distribution of acidic (blgelour) and neutral
mucopolysaccharides in the gastric pits and thilbaaction in the mucous neck cells. PAS-AB sta#00.

Fig 5: Photomicrograph of fundic part of abomasshowing the Alcianophilic reaction in the surfaggtieelium and in the
neck region of fundic glands. Alcian blue stain004

Fig 6: Photomicrograph of the basal portion offilmedic gland showing clusters of chief cells (@gdew parietal cells (P). H
and E x 1000.

tendency of the former. The mucous neck cells als®f parietal cells was more than chief cells (Rd&74).
showed strong Alcianophilic reaction indicating These cells contained numerous secretory granigles r
presence of hyaluronic acid, weakly sulfatedin proenzyme pepsinogen and have been referred as
mucopolysaccharides and sialomucins. The reactiomymogen granules and thus these cells were called
was stronger as compared to that of PAS and PASzymogen cells (Samuelson, 2007).
Alcian blue reaction. The parietal and chief celid The argentaffin cells, smaller in dimension
not exhibit positive reaction. were present in between the parietal and chies éell
Parietal cells were wedged in between thethe body and basal part of the fundic glands. The
mucous neck cells and these cells were preseng alorconcentration of these cells was more towards basal
with chief cells in the body and towards the basthe  portion (Fig 7). Their nuclei were small and rouied
fundic glands (Fig 6). Their nuclei were round dhd  oval in shape. These nuclei were dark due to
chromatin material was aggregated irregularly incondensation of chromatin material. Cytoplasm of
smaller clumps towards the inner nuclear membranethese cells contained small brown granules (Fig 7).
One or more nucleoli were centric or eccentric inThese cells could not be demonstrated in cardigc an
position. The cytoplasm was finely granular, pyloric glands. This was in contrast to these bemge
homogeneous and strongly eosinophilic. The basain the fundus than in cardia, with very few in pyls of
surface of these cells protruded towards the outesheep (Oomorét al, 1980) and were found abundantly
surface. Generally size of parietal cells was latgan  in cardiac and pyloric regions of horse (Kitamatal,
that of chief cells. Two types of mature and immatu 1984). The number of argentaffin cells of the pigor
parietal cells with vesicular nuclei have been regmb  glands was less than in fundic region in bovine
in cattle (Aageet al,, 2007). (Kitamura et al, 1985). Some of these cells were
Chief cells were less in the body but theseinvolved in amine precursor uptake and
were present in clusters in the fundus portion @)ig decarboxylation and can be referred as amine percur
The round to oval nuclei was of varying size. Theseuptake and decarboxylation (APUD) cells (Samuelson,
cells possessed one nucleolus which was generall2007).
eccentric in position. The cytoplasm of these cels The tunica submucosa had loose irregular
slightly basophilic. Similar observations were male connective tissue along with collagen, reticulaat &ew
buffalo (Malik and Parkash, 1977). These formed theelastic fibres. Concentration of collagen fibres
largest group of cells in goat which were also rded  increased in the submucosa especially towards the
in canine (Ritchie et al, 1966) and buffalo tunica muscularis. The blood vessels showed elastic
(Chandramouly and Rao, 1984) but in pig the numbefibres especially towards the tunica intima. Large
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amount of fatty tissue was also observed. At places The mucosa of the torus pyloricus was highly
nerve bundles in the form of submucosal nerve @exufolded having gastric folds and pits. The surface
were also observed. The tunica muscularis had apithelium was simple columnar (Fig 12). The
thicker inner circular, middle longitudinal and a columnar shaped cells had oval to elongated nuclei
circular or oblique outer layer. Fine nerve bundbes which were vertically oriented towards the gastoicl
myenteric plexus was present in between the middlend were pushed towards the base of the cell t@wvard
and outer layers of smooth muscles. A few elastidhe gastric pits. The cytoplasm was finely granalad
fibres penetrated the fasciculi of tunica muscslari strongly eosinophilic. The surface cells were gjign
Tunica serosa was thick having mesothelium andeloosPAS  positive  for  glycogen and  neutral

irregular connective tissue. mucopolysaccharides especially towards supranuclear
portion (Fig 13). Few cells towards the gastric piad
3.3 Pyloric Region acidic mucopolysaccharides. These cells also shawed
This region was lined by simple columnar weak Alcianophilic reaction.
epithelium having large number of goblet cells (B)g The lamina propria mucosae was comparatively

The height of the epithelial cells was almost samdarger having loose irregular connective tissuecihi
extending from the gastric folds to the gastrispithe  surrounded the clusters of glandular acini. Large
goblet cells were strongly PAS positive showing theamount of lymphocytes in the form of lymphoid
presence of glycogen mainly localized in the aggregations were also observed. The simple branche
supranuclear portion (Fig 9). These cells also sltbw tubular and coiled glands were PAS positive with
strong positive reaction for acidic and neutral predominance of acidic mucopolysaccharides. Only
mucopolysaccharides. The upper portion of thevery less quantity of neutral mucopolysaccharides w
epithelium of pyloric mucosa showed predominance oforesent. In contrast, these glands showed compelsati
neutral mucopolysaccharides (Fig 10). In the mididle Stronger Alcianophilic reaction as compared to the
the extent of the epithelium, the acidic and néutrasurface epithelial cells. The lamina muscularis osae
mucopolysaccharides were distributed almost equallyvere thicker and were comprised of many cell layers
whereas towards the gastric pits there was Tunica submucosa was similar to that of pyloric
predominance of the acidic mucopolysaccharidesregion. Tunica muscularis presented several lagérs
These goblet cells were also strongly positivetfr  which the innermost was obliquely placed and it was
Alcianophilic reaction. interrupted and not continuous, middle circularelay
The lamina propria mucosae was comparativelyand outer longitudinal layer. Large amount of fatty
more as compared to the fundic region. The pylorictissue was present in between the fasciculi ofrimost
glands were of simple branched tubular type adayer of tunica muscularis. This layer presentedctes
reported in cattle (Aaget al, 2007). The glandular fibres in various directions. Tunica serosa waski
acini were mucous in nature and showed strondiaving loose irregular connective tissue, adipzsaié,
positive reaction for PAS. The reaction was loeadim  few blood vessels and the mesothelium.
the supra as well as infranuclear portion. The fiylo
glands close to the gastric pits showed almost lequa8.5 Abomaso-Duodenal Junction
distribution of acidic and neutral mucopolysacctiesi The junction was characterized by modification
(Fig 11). The neutral mucopolysaccharides wereof simple columnar epithelium of gastric pits into
mainly localized in the infranuclear portion whes¢he  simple columnar epithelium lining the villi of
acidic mucopolysaccharides were concentrated tavardduodenum (Fig 14). The abomasal portion was having
the luminal surface of glandular acini. The pyloric features as described earlier; whereas, the ejgithel
glands in the basal portion had mainly the acidiccells of duodenal villi were large columnar shaped
mucopolysaccharides. The lamina muscularis mucosaeaving round to oval lightly basophilic nuclei lbed
were thicker and had 2-3 layers of smooth musclesowards the basal portion. The cytoplasm was styong
oriented longitudinally. eosinophilic especially towards the luminal border.
Tunica submucosa was formed of looseThose cells weakly positive for the glycogen showed
irregular connective tissue having large amourfatif PAS reaction only towards the supranuclear portion.
tissue, collagen fibres, reticular fibres and thegé  Some of these cells showed strong positive readtion
number of blood capillaries and small blood vesselsthe neutral and weakly sulfated mucopolysaccharides
The rest of features were similar to those of fandi The lamina propria mucosae were having large number

region. of connective tissue cells along with few reticular
collagen and elastic fibres. Its majority of pontiwvas
3.4 TorusPyloricus occupied by intestinal glands or crypts of Liebdnku

Lamina muscularis mucosae was thin and interrupted
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Fig 7: Photomicrograph of the basal portion offtivedic gland at higher magnification. Note the fgranules {) present in the
endocrine cells. Fontana method x 1000.

Fig 8: Photomicrograph of the pyloric region of atasum showing the simple columnar epithelium (E) e pyloric glands
(G). H and E x 400.

Fig 9: Photomicrograph showing the presence of RAaSitive reaction in the surface epithelium and giytoric glands.
McManus PAS x 100.
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Fig 10: Photomicrograph showing the presence afi@a¢blue) and neutral (red) mucopolysaccharideh@nsurface epithelium
and the pyloric glands. PAS-AB stain x 100.

Fig 11: Photomicrograph of superficially placed gnid glands showing mixed distribution of acidic dameutral
mucopolysaccharides. PAS-AB stain x 400.

Fig 12: Photomicrograph of torus pyloricus showfalgled mucosa having simple columnar epitheliumd®&yl the glands (G).
H and E x 100.

Veterinary Research International | January-Ma26ii,7 | Volume 05 | Issue 01 | Pages 21-27

© 2017 Jakraya
25



Mahesh et al... Light Microscopic Studies on the Adsam of Goat (Capra hircus)

- ~ 2 A .,'.
Fig 13: Photomicrograph of torus pyloricus showprgsence of neutrél (red) and acidic (blue) mugmaacharides in the

epithelium and in the pyloric glands. PAS-AB stairi00.
Fig 14: Photomicrograph of abomasoduodenal junctiband E x 100.

allowing the continuation of crypts of Lieberkuhnda The cardiac, fundic and pyloric regions of
submucosal or Brunner’s glands. Intestinal glandsew abomasums presented gastric folds and pits lined by
strongly positive for the acidic and only very less simple columnar epithelium. All the regions had ien
concentration for the neutral one. Brunner's glandsbranched tubular glands with varying numbers of cel
were mainly positive for the acidic types in lamina propria mucosae. The cells of sarfa
mucopolysaccharides. Some of the glandular acinewe epithelium and glands showed varying concentrations
positive for glycogen. Tunica muscularis presentedof glycogen, acidic, neutral and weakly sulfated
three layers, an inner longitudinal, middle circidmd  mucopolysaccharides, sialomucins and hyaluronid. aci
outer oblique layer. Tunica serosa was havingEndocrine cells could be demonstrated mainly irdicn
mesothelium and large amount of connective tissueregion whereas small isolated aggregations of

few fine blood vessels and nerve bundles. lymphoid tissue were localized in torus pyloricus.
These findings may be utilized by physiologists and
4. Conclusion endocrinologists to plan different experiments to
explore their functional significance.
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