
Journal ofi Veterinary and Animal Sciences, Vol. 21, No. 2, December 199Q, P. :;5-38 

WISTOCI~EI~IS~'RY Olr ~'NE I'EDI~~DIC ~~.AI~DS III ilk©IAN 13UF~ALOES 
K. Balasundaraml; C. Vijayaraghavan and P. S. Lalitha 

Department of Anatomy, Madras Veterinary College, Madras-7. 

(Received: August 30, 1991) 

The literatur© on the histochemistry 
of the fundic glands in Indian buffaloes 
are scanty and this prompted us to take 
up this study. 

Pt~laterials and IO/lethecs 

The materials for the present study 
wore collected frorn 18 apparently healthy 
Indian buffaloes of different age groups 
from the corporation sla:aghtor house, 
tViadras. These included 6 young calves 
from day old to one month of ~:ge, 6 calves 
from six months to one year of age and 
6 adults aged five years and above. 

Samples ~vero col{ected and preserved 
in chilled acetone (4"C), Chilled 90°' 
alcohol (4"C), Chilled forma! catcium (4°C) 
as warranted by the different staining 
tochnictues and processed for paraffin 
embedding, 5-6~Ct thick sections ~vGre cut 
for routine observations. 

Histochemical observations were made 
on sections stained by PAS for carbohy-
drates. Alcian blue method (pH 2.5) for 
acid mucopolysaccharides, combined 
Alcian btu© PAS technique for neutral 
mucopolysaccharides, performic acid—
Alcian blue method fir disulphide groups 
of protein, the DMAB—nitrite method for 
tryptophan, mitten reaction for tyrosine, 

Naphtol AS, B1 method for alkaline and 
acid phosphatases and Naphthyl acetate 
method for non specific esterase. 

Jesuits 

Glycogen: 

In young calves, calves and adults 
studied, the surface epithelia! cells and the 
cells lining the gastric pits were PAS 
positive. 1"he mucous nacic cells vvere stain-
ed intensely with Schiffs reagent, whits tlt® 
chief cells locate in the part of the body 
of the gland less intensely positive (Fig. 1) 
Th® chief cells located in the louver part 
of the body and the cells in tl~o fundus of 
th© glands were negative for PaS r©action. 
The parietal cells as well as other varieties 
of cells found in the fundic glands wen© 
not positive for PAS reaction. 

Acid mucopolysaccharides: 

In all the ago groups studied, the 
surface epithelial cells did not r©act with 
alcian blue, the cells lining the gastric pits 
showed a woak reaction for acid 
mucopolysaccharides. The mucous neck 
cells had more intense alcian blue positive 
granules, while a very few chief cells 
in the upp@r part of the body of the gland 
showed traces of acid mucopolysacchari-
des. 

~ Part of the thesis st;bmittsd to Tamil Nadu, by the first author for the award of M. V. Sc~ 
degree. 

1 Assistant Professor, Qepartment of Anatomy, Veterinary College and Research Institute, Namakkal 
637 002. 

Voi. 2i, No. 2, Dec. 1990 



36 Ba(asundaram, Vijayaraghavan and Lalitha 

I11euPral mucopolysaccharides: 
POSltive r®action was observed on the 

apical portion of th® surface epithelium, a 
few of the epithelial cells lining tlye 
gastric pits showed the presence of neutra! 
mucopolysaccharides in all the age groups 
studi®d (Fig. 2). f3ut the neutral mucopoly-
saccl~aride content d®creased gradually 
towards the bottom of the gastric pits. 
None of the cells lining the body of the 
fundic gland °eves positive for neutral 
mucopoiysacchariclas. 
©isulphides: 

In all the age groups studied the 
parietal colts wore strongly positive for 
disulphide groups ire comparison to the 
chief cells. (Fig. 3) 
i'ryptophan anc,~ tyrnsine: 

The chief cells of the fundic glands 
alone showed positive reaction to both 
tryptophan and tyrosine in all the age 
groups studied (Fig. 4). 

Acid and al,'calina phosphatase: 
Acid phoshatase activity was weak 

in the cells of the surface epithelium and 
the gastric pits. In all the age groups 
studied the parietal cells showed intense 
acid phospl~~;tase activity. Alkaline phos-
phatas3 Gctivit+,~ was round to be absent 
in the fiundic region. 
IVr~n specific esterase: 

Positive reaction to norZ-specific 
esterase °vas marksd in the surface 
®pithelium, gastE•iG pits and ire the glandular 
portions ire a!I the ago groups studied. 

~i5cussion 

ThQ result.•of the PAS a;rd PA,;-alcian 
blue reaction confirmed the absence ofi 
neutral mucopolysaccharides in the fundic 
glands; hovvaver moderato reaction io 

~.cid mucopoiysaccharidas was found 
amanc~ the chief calls located in the uppQr 

part of the body of the gland which may 
be attributed to be the predisposing factor 
for ulceration and haemors•hagic gastritis 
{Cathcart et a/. 1974; Chandramouly and 
Rao, 1984). `T'h® chief cells located in the 
lower half of the body ~rr~era positive for 
neither acid nor neutral mucopolysaccha-
~ides. The significance of this variation 
in the reactions between the same type of 
cells at two different locations could not 
be attributed to any specific function, in 
the present study. 

Stringfel(cw (~ 974} reported that in 
few cf the chief cells the granules stained 
for tryptophan and disulphides. The present 
work also confirms the findings of the 
above author. The irnportanc® of the 
existence of disulphids groups could ba 
attributed to its role in the active transport 
of sugars and arnino acids the call mern-
brane as opined by Lehinger (1975). In 
addition to disulphides Und tryptophan all 
the chief cells ware posiziva for tyrosine 
which indicated that the chief cells were 
zymogenic and the secretion was purely 
protein in natur®. 

Absenc® of carbohydrates in the 
parietal c©Its war® established by the 
absence of reaction for PAS as well as 
PA°S-alcian blue. Not much of information 
is available about the polysaccharide 
contr~rt of th® parietal calls except that of 
I<oerker {19f7) viho has recorded th® 
presence of a positive substanc® in the 
parietal cells of the stornach in dog. fro 
reacticrz .vas noticed in the parietal cells 
for both tryptophan ~ nd tyrosin®, though 
they were positive for disulphides. The 
presencr~ of acid phosphatase in the 
parietal cells could ba because of 8heir 
lysosom~.i contents. Alkaline phosphatase 
and nor specific esterase activities ~~,rere 
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Histochemistry of fundic glands 

Fig. 1 

PAS positive material in the surface epithelium, 

gastric pits, mucous neck cells end chief cells 

PAS x 100 

Fig. 2 

Tl~e neutral irucopolysaccharides in the cells of 

file surface epithelium and gastric pits. 

Combined Alcian blue PAS x 100 
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Fig 3 

Disulphice positive parietal cells 

r'erformic acid—Alcian bluo x 100 

Fig. 4 

Tryptophan positive parietal cells 

DMAB—nitrate x 100 
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totally absent in the parietal cells. The 
contents of the mucous neck cells were 
found to be acid mucopolysaccharides 
in the present study. 

In all the age groups studied the 
neutral mucopolysaccharide content was 
higher in the cells located at the initial 
portion of the gastric pits which gradually 
decreased and finally disappeared in the 
cells at the deeper portion of the gastric 
pits. Chandramouly and Rao (1984) 
have indicated that the cells :n the 
mouth of the gastric pits have higher 
capacity to secrete but have low capacity 
to discharge the neutral mucopoly-
saccharides and the reverse is true with 
the cells in the deeper revel of the 
gastric pits it may be viewed that this 
kind of arrangement forming a protective 
barrier on the cell at the initial portion 
of the gastric pits is warranted to prevent 
the chances of ulceration of by the 
action of the acidic gastric juice secreted. 

Weak acid phosphatase activity was 
found in the surface epithelium and the 
gastric pits of al! the age group studied 
It is in accordance with the findings of 
Pipen and Nade (1972) in the stomach 
of mouse, The present studies revealed 
no alkaline phosphatase activity but 
abundance of non specific esterase, which 
is in total agreement with the obser-
vations of Janta and Parizek (1967) in 

the stomach of pig. 

Summary 

In the fundic gland region the neutral 
mucopolysaccharides were fc,und .n the 
cells of the surface epithelium and in a 
few of the epithelial cells lining the 
gastric pits. Acid mucopolysaccharides 
were found in the mucous neck cells in 
few of the epithelial cells in the gastric 

pits as well as in the chief cells located 
in tht~ initial part of the fundic glands. 
The parietal cells were positive for acid 
nor r•:eutral mucopolysaccharides though 
they revealed acid phosphatase activity. 
Alkaline phosphatase activity was totally 
absent and non-specific esterase activity 
was ~3bundant in this region. 
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