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.Studies on the Functional Lccalization of Digestive System in the

Larva, Bombyx mori L.

. On the Glycolytic Enzyme infthe Enteric Epithelium and the Influence of Cold Injury

upon the Enzyme Activity
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Table 1. Reaction time and glycolytic enzyme

activity

. Time in hour
D1v151o\r;\5'f """"""" 3 24 8
midgut o
Anterior midgut 0.4 0.¢ 1.5
Middle midgut 0.3 1.8 2.9
Posterior midgut 1.2 2.6 4.9
Material-».ev-.- C.115
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Table 2. Localization of glycolytic enzyme in
silkworm enteric epithelium

Day in V Division of midgut

Instar Anterior | Middle | Posterior

Just after

moulting 1.7 2.6 4,2
1 1.8 3.2 3.9
2 1.5 2.8 4.6
3 3.1 3.0 5.7
4 2.6 2.6 5.3
5 3.2 3.5 6.0
7 2.8 3.9 6.3

Average 2.38 3.09 5.14

Figures show the difference of titration value
(blank test wvalue minus reaction test value),
which is proportional to the quantity of reducing
sugar yielded by the glycolytic enzyme,
Material. s C115.
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Table 3. Influence of cold injury upon the glyco-

lytic enzyme activities of enteric epithelium

Day in V instar Division of midgut
after
refrigeration Anterior I Middle ]Posterior
gzgiztxtigfltel refri- 1.8 L3 3.0
1 1.8 2.3 2.6
2 2.5 3,0 3.9
3 2.0 2.9 5.2
4 2.4 2.6 3.1
5 2.4 1.6 2.7
7 1.8 1.3 2.3
Average | 2. 10] 2. 14 3.26

Figures show the value as described in Table
2. Compare with Table 2 as a contrast ex-
periment. Material..... C115.
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Table 4. Injury of ammonium molybdate on the
glycolytic enzyme activities of enteric

epithelium,
Day after Division of midgut
molyhdate I
feeding Anterior | Middle Posterior
2 3.5 5.2 6.4
EWJ» 5 2.0 zz} 3.5
2 6.9 7.1 8.7
Exp.2.| 2.2 28’ 3.7

Figures show the wvalue as described in Table 2,
Compare with Table 2, and 3, as contrast
experiments. Material:.» .. C115.
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Table 5. Silkworm varieties and glycolytic enzyme
activities of enteric epithelium.

) Day in Division of midgut

Variety V instar

Anterior" Middle ' Posterior

2 1.8 3.2 | 3.9

N124 5 2.6 2.6 ‘ 5.3

2 1.3 3.9 10.7

C115 5 1.5 %8 l 15.9

2 1.9 5.8 7.4

C110 5 2.3 5.1 t 17

Figures show the value as described in above
tables.
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Summary

In the previous papers the author studied on
the local difference of digestive enzymes (amylase,
saccharase and protease) and of glycogen accumu-
lation in the midgut enteric epithelium of the
silkworm larva, Bombyx moyi L. This time the
author experimented to know the activity and
localization of glycolytic enzyme(perhaps amylase)
in the enteric epithelium of the same larva, The
glycolytic enzyme activities, which produce the
reducing sugar from glycogen as a substrate, are
measured hy means of the SCHAFFER-SOMOGY'S
method, As materials the fifth insiar larvae of
three varieties of silkworms were used, The
results thus obtained are as follows.
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1) The obvious local difference of glycolytic
enzyme activity in the enteric epithelium of
silkworm larva appears clearly also in this expe-
riments as it was seen in the glycogen accumu-
lation, The glycolytic activity in the posterior
portion of the enteric epithelium is always st-
ronger than in the anterior and middle portion.

2) Generally the glycolytic activity seems to
increase gradually in accordance with the larval
development.

3) When the larvae were vefrigerated just
after the fourth moulting for 24 hours in 5°C,
the glycolytic enzyme activity of the enteric
epithelium is somewhat strong at first, but here-
after tends to weak gradually, This depression

A R A

of the enzyme activity seems to have some rela-
tion with pathogeny of silkworm larvae, because
it has alveady been made cleared that the refri-
geration of larva just after moulting frequently
induce two kinds of polyhedral virus diseases,

. i.e. the grasserie and the midgut polyhedrosis,

4) When the larvae are given 0.5 per cent
ammonium molybdate - solution with mulberry
leaves on the first day of the fifth instar, the
glycolytic enzyme activity is pretty strong on
the second day, but it becomes weak on the fifth
day, the larva usually falling ill soon afterwards.

(Faculty of Textile and Sericulture, Shinshu

University, Ueda, Japan.)




