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IV. On the Accumulation and Consumption of Nutrients in the Midgut Epithelium,
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Table 1. Weight increase of the three divisions of midgut wall of silkworm
larva in the feeding course.
. Midgut epithelium
?ff;e_. of Anterior Middle Posterior
CeUNE | " oresh wit. | Dry wt. Fresh wt. | Dry wt. Fresh wt, | Dry wt,
0 hr 0.160 8§ 0.030 & 0.160 & 0.028 & 0.132 & 0.028 &
k= 2 0.1%90 0.035 0.220 - 0. 030 0.139 0.032
'%D 6 0. 259 0,040 0.225 0. 035 0.198 0.054
E 12 0.280 0.042 0. 299 0.038 0.334 0.084
g1 24 0.365 0.073 0.310 0. 065 0.360 0.097
é‘: 36 0.392 0,093 0.358 0. 080 0.616 0.112
48 0. 405 0.107 0.380 0. 086 0.730 0.147
0 hr 100 100 100 100 100 100
= 2 119 126 137 107 105 114
)
S'&B} 6 162 133 140 125 150 199
g =1 1 175 140 186 136 253 300
b 24 228 243 193 232 272 346
& 3 245 310 223 285 466 400
48 253 332 237 307 553 525
Note : Figures show the ‘eright of midgut wall of every ten larvae fed since just
after the fourth ecdysis, ‘Material : silkworm variety......ChokoxShinwa
Table 2. Weight increase of the three divisions of larval midgut wall in several
varieties of silkworm,
Sitkworm l Time of | Fresh weight Dry weight
variety feeding Anterior Middle Posterior Anterior Middle Posterior
Chsks Act, , 0 hr 0.1608 0.160 £ 0.732° € 0.0308 0.0288 0.0288
x wi, 48 0.405  0.380  0.780 | 0.107 0.147
St 0 100 100 100 100 100
Shinwa | % 48 253 237 553 332 307 525
Act, 0 0.150 0.195 0.124 0,015 0.025 0.025
C. 108 wt. 36 0.467  0.590  0.570 0.055 0,079  0.173
: % 0 100 100 100 100 100 100
0 36 313 303 456 366 316 674
Kobu Act, 0 0.130 0.130 0.160 0.015 ° 0.017 0.018
s wt, 48 0. 398 0.372 0. 570 0. 062 - 0.060 0.090
' 0 100 100 100 100 100 100
(Knobbed) | % 48 306 286 356 413 353 500
Act, 0 1 0.162 0.152 0.164 0. 034 0.036 0.038
E.19 wt. 48 | 0.416 0.378 0. 500 0. 090 0. 094 0.116
s % I 0 | 100 100 100 100 100 100
° 48 259 249 305 265 250 305
N 122 Act, ’ 0 0.124 0.129 0.748 0.019 0.020 0. 021
% wt., 48 0.327 0,292 0. 451 0. 047 0. 041 0. 059
C 122 % ’ 0 l 100 100 100 100 100 100
o 48 - 264 226 305 257 205 282
Note : Act. wt,-ore Actual weight, :

Per cent of initial weight,
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Table 3. Weight decrease in the three divisions of midgut wall of silkworm
larva in the fasting course,
. Midgut epithelium
Time of Anterior Middle Posterior
___ |fasting | Fresh wt. | Dry wt. Fresh wt, | Dry wt. Fresh wt. Dry wt.
= 0 0.630 8 0.132 & 0.527 & 0.095 & 0.950 & 0.175 &
‘qua 6 0. 625 0.110 0,520 0. 085 0.785 0.140
E 12 0. 560 0.095 0, 500 0. 080 0.733 0.130
o
2 24 0. 544 0.094 0. 480 0.075 0.705 0.100
(53
< 48 0. 445 0.090 0. 437 0. 067 0. 600 0.098
g 0 100 100 100 100 100 100
R= 5 6 99 83 99 89 83 80
Yt
3%’3 12 88 72 95 84 77 74
55| 24 86 71 91 79 74 57
d’.’i 48 76 68 83 71 63 56
Note . Figures show the weight of midgut wall of every ten larvae starved

since the fourth day in the fifth instar.
Material: silkworm variety -

Choks Shinwa,
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Table 4. Weight decrease of the three divisions of larval midgut wall
in several varieties of silkworm,

Silkworm Time of Fresh weight Dry weight
variety feeding Anterior Middle Posterior Anterior Middle Posterior
o Act, 0 hr| 0.6308 0.5278 0.9508 0.1322  0.0958  0.1758
Chokd wt, 48 0.445  0.437  0.400 0.090  0.067 0.098
bYe e pr—
Shinwa , 0 100 100 100 100 100 100
e 48 76 83 63 68 71 56
N. 122 Act, 0 0.710 0.701 0.918 0.110 0.102 0.175
’ N wt. 48 0. 440 0. 510 0.515 0. 065 0,062 0.080
C. 122 0 100 100 100 100 100 100
0,
(1) % 48 69 73 57 59 61 46
Act. 0 0. 550 0. 420 0. 450 0.105 0,090 0.145
Kobu wt. 48 0. 290 0. 245 0.325 0. 044 0. 042 0.077
(Knobbed) 0 100 100 100 100 100 100
[
% 48 5 58 50 61 69 53
Act, 0 0. 430 0.382 0. 504 0. 096 0.090 0.116
W, 48 0.274 0.270 0.312 0. 052 0.048 0. 060
E. 19
0 100 100 100 100 100 100
% 48 64 71 61 54 53 52
Act. 0 0.392 0.311 0. 509 0. 040 0.049 0.072
N. izz wt, 48 0.233 0.211 0,294 0.033 0.028 0. 037
C. 122 0 100 100 100 100 100 100
(2) %
4 48 59 66 54 58 57 51
Note :  Act,wt, «oveee Actual weight.
‘ % e Per cent of initial weight.
Choko x Shinwa, N.122xC.122(1), Kobueew.. the fourth day old larvae of the fifth instar.
E.19, N122%C122(2)--++--the third day old larvae of the fifth instar.
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Summary

In an attempt to prove whether the midgut
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epithelium of silkworm larva, Bomby wmori L.,
plays a part in accumulation, or in intermecdiary
metabolism of the nutritive materials it absorbed,
and if such are present, in which portion or
portions they take place, the fresh and dry
weight of three divisions of the midgut (anterior,
middle and posterior) divided by cutting was
measured hourly either after feeding on mulberry
or after fasting, The results are summarized in
the following table,

Table : Weight changes as per cent of initial
weight in the three divisions of sillkworm
midgut after 48 hours of feeding or
starvation,

gﬁ;g&?ﬂ of After ftedmg After starvation
Anterior 325 40
Middle 286 62
Posterior 472 52

The midgut increases in weight progressively
when fed immediately after the fourth ecdysis, It
is more remarkably in the posterior than in the
anterior and middle divisions, While in the starva-
tion experiments, in which the third day old
larvae of the fifth instar were used, the weight
of whole midgut epithelium decreases also prog-
ressively, but most markedly in the posterior too,
As it is highly probable that the gain or the
loss of fresh and dry weight of the gut wall
indicates respectively the storing or disappearing
of the nutritive substances in that place, it may
not be unreasonable to consider that the midgut
epithelium of silkworm larva, especially its
posterior division plays in the function of accu-
mulation or consumption as well as intermediary
metabolism of the nutritive materials heside those
of digestion and absorption, for example as
pointed out in mosquito  larvae first by
WIGGLESWORTH(_1942).
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