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Literatttrc available on the histoc;hetrrical 
observations on the adrenal gland of buffaloes are 
scanty. Prasad and Yadava (1974) and Nagra 
et nl. (1989) conducted enzymatic studies on the 
adrenal gland of buffaloes. Elaborate histo-
chemical studies on dte adrenal glands of other 
domestic vtituals (Bltattacltarya and Saigal, 1985; 
Prasad and Sittha, 1981x; Roy and Saigal, L987A) 
turd experimental animals (Eranko, 1951; 
Nicander, 1952; Arvy, 1971) have been reported. 
The distribution of lipidsnt the adrenal gland of 
various domestic attvnals as well human beings 
was also studied by several workers (Nicattder, 
1952; 1?rasad and Sitilta, 1981''). 

The present work was anued at the study of 
the distribution of neutral and acid 
nutcopolysaccltarides, phosphataseti, lipids attd 
biological amines (epinephrine and 
nor-epinephrine) in the adrenal gl~md of buffaloes. 

Meterials and Methcxls 

The material for ~ the present study was 
collected front six apparently healthy 
she-bttffaloc;s aged Four to eight years fmut the 
Corporation slaughter house, Madras. 

Tissue pieces from both the adrenals were 
collected in 10 per cent neutral buffered fonnalin, 

90 per cent alcohol, chilled acetone (4`C), 10 per 
cent Potassium iodate and Potassiuun dichromate -
Ostttitnn tetroxide. Standard teclutiques of 
prcx;essing of the tissues for light microscopy 
were adopted. Paraffin section (8-10 unt) were cut 
and stained usurg the following teclutiques :-

1. Periodic acid-SchifPs (PAS) reaction for 
ntucopolysaccharides (Mc Manus, 1946). 

2. Alcian blue-PAS technique for acid 
mucopolysaccharides (Culling, 1974). 

3. Modified Gomori's tttethcxl for alkaline 
phosphatass (Pearse, 1971). 

4. Naphthol- ASB, phosphite methexl for acid 
phosplta rase (Barka, 1960). 

5. Osmitttu tetroxide ntcthod for lipids (luua, 
1968). 

6. Icxlatc ntethcxl for nor-adrenaline (Dntry and 
Wallington, 1980). 

Froren section of 15-20 ~~tu thickness were 
cut and stained for the prosence of lipids by Oil 
Red 'O' in propylene glycol utethcxh (Elora, 1968). 
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Results 

Peri(xlic acid-Schiffs reaction (PAS) (Table 1) 

The capsule and the tralx;culae showed a very 
strong reaction for PAS. The cells of the zona 
glontentlosa did not reveal any reaction. A 
nt<xlerate reaction was observed in the cells of the 
zona fasciculata as well as the cells of the 
tttedulla. Cells of the •roux reticularis showed a 
strong positive reaction. 

Acid mucopolysaccharides (fable I) 

The capsule, trabeculae, and the medullary 
cells showed a nxxlerate reaction. No reactton 
was observed in the cells of the cortex. 

Table 1 Distribution of carbohydrates turd acid 
nutco polysaccharides in vttriotts regions 
of the adrenal gland. 

Regions PAS roaction 
(Carbohydrates) 

TPAS-Alcian blue 
reacKion (Aicd 
muco-
polysaccha rcxles) 

Capsule and ++++ ++ 

Traheculae 

Cortex 
Zona glomenlosa -
Zona fasciculata ++ 
•rona reticularis +++ 

I Medulla ++ ++ 

++++ Very strong; +++ , 
M(xleratc; + 

- No reaction 
++ 

Enzymes 

Alkaline phosphatase (Table 2) 

Strong; 
Weak 

No alkaline phosphatase activity was found in 
the capsule turd trabeculae. However, the 

endothelial cells of the blood vessels were 
moderately positive. The activity was weak in the 
cells of the cortex turd the medulla. 

Acid phosphatase (Table 2 ) 

Table 2 Enzyme activities iu various regions of 
the adrenal gltutd 

Regirn+ of the adrenal ~ Alkaline Acid 
glatul phosphatase phosphatase 
-------- ~--- ---- --fi--•----
Capsule and traheculae 

Cortex 
r 

Zona glomerulosa + +++ 

Zona fasciculata + ++ 

Zona reticularis + + 

Med ull a 
Peripheral cone 
Central. zone 

++++ Very strong; +++ 
Moderate; 
No reaction. 

++ 

++++ 
+++ 

strong; 
+ Weak 

The capsule and trabcculae were not positive 
for acid phosphatase. In the cells of the zona 
glomerulosa turd the •rona fasciculata, the activity 
was mo(leratc, whereas a weak activity was 
noticul in the zona reticularis. 

The activity wtts stronger in the cellular 
population of the medulla (Fig. I). Within the 
medulla itself, the peripheral zona showed more 
iutettse activity than the central zotu. 

Lipids 

The cytoplasmic vacuolatiotts observed in the 
cortical cells in routine H & E staining were 
continued to lx' lipids by special staating methods 
using Oil Red 'O'. Absence of lipids in the 
capsule, tralx~culac turd the medulla in all the 
tutimals studied wets also confirmed by the same 
method. 
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Fig 

~.~~r ~ _ 
Acid phosphatase activity in the zona reticulans and 
medulla of the adrenal gland of buffalo. 
ZR -Zona reticularis; M -Medulla 

Naphthol AS - B, phosphate methodd x 200 

2 Concentration of IipuJs in the zona glomerulosa and the 
zona fasciculata (Frozen section). 
C -Capsule; ZG -Zona glomerulosa; ZF -Zona Fasciculata 

Oil Red 'O' in propylene glycol method x 200 

The concentration of lipids was nlininnml in 
the cells of the zona glomerulosa, whereas the 
other two cortical zcnles showed a nxxierate 
concentration (Fig.2.). 

A narrow transitional zone, the zona 
interinedia was recorded between the zona 
glomerulosa and the zona fasciculata in one 

~J 

animal studied. This •r_oua was characterised by 
close packing of cells devoid of lipids. 

Nor-epinephrine 

Nor-epulephrinr. cells alciue reacted to 
Potassium iodate (Fig.3}. These cells were more 
concentrated in the central zone of the adrenal 
llledlll la. 
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Fig. 3 Photomicrograph of the adrenal medulla showing 
the iodate reaction (Frozen section) 

Iodate Illeth(xl x 200 

Discussion 

The reaction of mucopolysaccharides and the 
acid nntcopolysaccltarides in the capsule and the 
traheculae as well as in the different zones of the 
adrenal are in total agreement with the earlier 
findings in buffal(>r;s (Prasad tmd Yadava, 1974; 
Nagra ec al. 1989) turd in various other domestic 
tutimtds (Prasad told Sinha, 1981''). 

The absence of the acid tnucopolysaccharides 
in the different cellular population of dle cortex in 
the buffalo is contrary to the findings of Prtctiad 
raid Sinha (1981`') in various domestic tmintals, 
turd Roy told Saigal (198T') i❑ sheep at early 
stages of pregntmcy. But a moderate reaction to 
acid mucopolysaccharidcs in the cells of the 
Illedtllla lti ti11111It(r to the report of Roy tmd Saigal 
(198 T') i❑ shop. 

Excepting the walls of the blo(xl vessels, the 
capsule tmd the tralx;culae were not positive for 
alkaline phosphatase activity as reported by 
Bhattacl><~lrya and Saigal (1985) itt goats. 

In the present study, all the three zones of the 
cortex tcti well as the medulla showed a weak 

activity for alkaline phosphatase. It has been 
proved beyond doubt that there exists a difference 
in the localisation of the adrenal alkaline 
phosphatase activity between the species. (Arvy, 
1971). 

Bluttacharya and Saigal (1985) reported that 
the intu>sity of t11e alkaline phosphatase activity 
iu the adrenal cortex of the goat is moderate to 
strong in the zona fasciculata and weak to 
moderate in the zona reticularis, eventhough the 
activity is present in all the cortical zones. 

Itl hulls, the peripheral zone of the medulla is 
very weak in alkaline plx>sphatase activity, 
wheroas the central nor-adrenalinogenic •r_one has 
a much higher activity (Arvy, 1971). However, nl 
the present shtdy such a difference between the 
two •tunes of the medulla was not observed in 
bnrfal(>L~. 

The acid ph(nphatase activity was found to 
lx; maximum in dle cells of the zona glomerulosa 
among the cortical zones in buffaloes (Table 2). 
This is in total agreement with the earlier fording 
of Arvy (1971) in bovnles and horses. However, 
it differs from the findings of Nicander (1952) 

w 
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who had recorded an intense activity of acid 
phosphatase in the zona reticularis in the adrenal 
glands of pig, 1><vnster and rats. 

In the present study, the acid plxnphatase 
activity was observed to the stronger in the outer 
peripheral zona. cif du; medulla, ut concurrence 
with the earlier futdutgs of Eratilco (1951) in rats. 

In the medulla, Drily the nor-epinephrine cells 
revealed the iodate reaction as reported by wocxl 
(1963) in various species of animals including the 
experimental azumals. 

Summary - 

Histocheutical shtdies were conducted on the 
adrenal glands of six non-pregnant buffakxs 
using paraffin aztd frozen sectious. 

The capsule aztd die trabeculae showed very 
strong reaction for PAS, the intensity varying 
lx;tween the cellular population. Mcxlerate 
reaction for acid nutcopolysaccharides was 
noticed only in the capsule, tralx;culae and the 
medullary cells. 

The bloexl vessels showed the presence of 
alkaline aztd acid phosphatases, whereas the 
capsule and the trabeculae were negative. A weak 
alkaline pltosphatatie activity was observed 
throughout the parenchyma of the glaztd. The 
intensity of the acid phosphatase activity was 
stronger in the outer two cortical zona~ aztd ut the 
medulla, the activity was stronger in the 
peripheral zone. 

Lipids were absent in the capsule, trabeculae 
aztd medulla, the concentration was low in the 
zona glomerulosa, and nuxlerate ut the other two 
cortical •r_oues. 

In the medulla, Drily the central population of 
cells reacted to potassituu iodate. 
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