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Abstract :This paper represents the distribution of enzymes alkaline and acid phosphatases, were studied in the

alimentary canal of Khapra beetle. It is observed that these enzymes were localized only in the midgut region. Both

foregut and hind gut showed negative reaction. In the lower part of the midgut, a very high concentration of alkaline

phosphatases was observed, whereas, the upper part of midgut showed relatively lesser concentration of these enzymes.

A moderate reaction was observed throughout the midgut region of acid phosphatases which was found to be localized

mainly towards lumen and peripheral sides but no effect of environmental pollutants on the gut of Trogoderma granarium

(Evert).
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INTRODUCTION

The distribution of alkaline and acid phosphatases in

the alimentary canal of various insects has been studied

by Gomari (1946)1, Frankel (1964)2, Srivastava and Saxena

(1967)3, Asharfi et al. (1969)4, Naqvi et al.(1969)5, Sharan

and Sinha (1975)6, Srivastava and Sharan (1981)7, Anon

(2005)8. Many fold functions of both alkaline and acid

phosphatases are well known. These enzymes are chiefly

concerned with the energy transfer, enzymatic synthesis

and hydrolysis of ester linkages. These functions are

involved in the digestion and absorption of food in the

alimentary canal. Considering the importance of these

enzymes, an attempt has been made in the present

investigation to study the localization of alkaline and acid

phosphatases in the alimentary canal of Trogoderma

granarium (Evert).

MATERIAL AND METHODS

Laboratory cultures of the insects were raised on

maize (Zea mays) at 30 ± 2ºC temperature and 70 ± 5%

R.H. only newly emerged adult insects were used in the

experiment. The insects were fixed in Gomori’s cold

absolute acetone at 4ºC for 24 hours. Since the size of the

insect is very small, hence for fixation, they were kept

intact. Only elytra and legs were cut with the help of sharp

blade. After fixation, materials were washed in three

changes of absolute acetone and then embedded in paraffin

wax (58ºC). Blocks were prepared by routine procedure.
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The paraffin sections were cut on 8 microns. The Calcium

cobalt method (Gomori,19569, after Pearse,196810) and

modified lead nitrate method were used for determining

the sites of activities of alkaline and acid phosphatases

respectively. The results were confirmed by preparing

control slides.

OBSERVATIONS

Tests for alkaline and acid phosphatases gave positive

results in the midgut region only. The cells of foregut and

hindgut showed negative reaction for both the enzymes.

An intense positive reaction was observed throughout the

midgut for alkaline phosphatase which was scattered all

over the cells. However, the pattern of intensity was not

the same for the entire midgut region. In the upper part of

the midgut, the black precipitate which is indirective of

this enzyme was found relatively in slightly lesser

concentration while in the lower part of the midgut, a

very strong concentration of this enzyme appeared. (Fig

1,2).

A positive and moderate reaction for acid phosphatase

was observed throughout the midgut region. But this was

found to be concentrated mainly towards lumen and

peripheral sides. (Fig 3).

Fig. 1. T.S. of upper part of midgut showing intense

reaction for alkaline phosphatase

Fig. 2. T.S. of lower part of  midgut showing very
intense reaction for alkaline phosphatase

Fig. 3. T.S. of midgut showing moderate reaction for

acid phosphatase

DISCUSSION

Alkaline phosphatase activity indicates an increased

phosphate transfer, whereas, acid phosphatase activity

indicates hydrolysis of phosphate esters.10 According to

Srivastava and Saxena (1967)3, phosphatase is mainly

responsible for dephosphorylation of hexose phosphate in

the formation of glycogen. Asharfi et al. (1969)4, has

correlated enzyme alkaline phosphatase with the secretory

activity of the digestive system of Schistocera gregaria.

Sharan and Sinha (1975)6, has suggested that the activity

of alkaline phosphatase was confirmed to midgut region

in Gryllus testaceus. In the present investigation, the higher

concentration of alkaline phosphatase in the lower part of

the midgut indicated an increased activity of secretion and

absorption of metabolites in this part of the midgut. Similar

results has been obtained by Srivastava and Sharan (1981)7,

for alkaline phosphatase activities in the midgut of

Tribolium castaneum. Positive reaction of acid throughout

the midgut region confirmed the hydrolysis of the ester

linkages in phosphate esterase.
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