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Studies on the Histological Structure of the Cuticle of Silkworm
Larva (Bombyx mori L.)
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Summary

The function of cuticle of insect is not simply to protect the body, but to take a role to frame- the
body with the power of muscle.

Although there are volumnous studies of silkworm, most of them are limitted to the specific time of de-
velopment or particular regional studies. Some of these studies are confined to anatomical aspects. However,
silkworm shows many variations at each instar or development stages, i.e. newly exuviated silkworm,
gluttonous stage silkworm, etc. Therefore, the wider studies on the differentiation, spinning stage and
prepupa stage as well as other subjects must be included in the study. In this line, the resulst of experi-
ment are as follows:

1) Construction of cuticle at each stage of development; The construction of cuticle is different at each
stage of development and each portion of the body. Wrinkles in the cuticle are disappearing as the body
grows.

2) Construction of cuticle in the different portion of body; Whenever the development stage reaches
gluttonous stage, the surface of body is cracked irregularly by uneveness line. The shape has appeared as
if the star-like formation in the tergum region. However, it has appeared rhomb-like at the sternum.
Tubercles in spotted regions appeared as if coloured granules and it is quite distinct from other regions
by white colouring appearance.

3) Cuticle of thorax and intersegmental membrane;

Thorax: In the middle of ecto-endo cuticle, there are coloured spots which are produced by haematoxylin.
However, these spots seems to be equivalent to meso cuticle. It also seemed that these spots take certain
role as if the round shaped nodules in the surface of cuticle. The entirely covered granular-shape nodules
is enlarged at bottom rtegion. However, it is understood as nodules is equivalent to so-called knobs.

Adbomen : Base rising of nodules is well developed and the surface of anal-plate is flat and smooth.
However, there are no spread of nodules at all. This region is seemed much thicker than other regions.

Intersegmental membrane portion : It it constructed with two layers of ecto-endo cuticles. There are no
nodules in the surface and the entire surface is wrinkled irregularly.

4) Sub-division of cuticle at moulting stage; Cuticle in the thorax and abdomen can be identified as orga-
nize layer. However, at the head portion, the formation of nodules is almost completed and sub-division of
cuticle is not confirmed.

5) The difference of cuticle at each stage of age; The thickness of cuticle at each portion of the body

at gluttonous stage is studied and results of the measurement are as shown in Tahle-3.
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The quantity change (The change in the head region is excluded)of cuticle at the 5th instar is measured
and the result is shown in Fig. 1-6.

Figure 2 (wet weight) is shown the amount of increase from 5th instar newly exuviated to gluttonous
stage. However, after the above period the increase of amount is become balanced.

The dry weight (Fig.1) is not increased as much as the wet weight. However, it is increased slowly.

The water content is slightly increased untill it reaches the 7th days of 5th instar. As shown in both
Fig. 1 and Fig. 3 the female sample has increased more than those of male samples. In both spinning
stage and prepupa stage (Fig. 4-6), the water content is increased untill 5th instar. However, it is dec

reased and reached balance after 5th instar.
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Table 1. Number of setae (tuft of hairs) on the tubercles

\&unk Thorax Abdomen
Segment
Position _ I I I 1 2 3 4 5 6 7 8 9 10

|as-6 67 67 5 4 4 4 4 A 4 4 3 3
b4i6 68 68 45 45 34 34 34 34 34 69 34 34
Subdorsal line l ¢ 7 7 7 5 5 4 4 4 4 4 4 4 3
|d45 45 45 45 45 34 34 34 54 34 56 34
'a 3 5 5 5 5 4 4 4 4 5 4 4
‘b 4 56 56 4 4 T4 4 4 4 4 4 3-4
Supraspiracular line | .o - 3o 3¢ | 37 37 37 37 37 37 37 37 3-7
424 4 44 4 4 4 4 4 4
¢ 5 5 5
'b4-5 4-5 45
Subspiracular line c 5 5 5
d 4 4 4
a 5 4 5 5 4 5 4 4 4 4 5
bds5 5 4-5 4 45 56 56 56 5 5 5
basal line ¢ 5 5 5 56 56 56 56 56 56 56 56
d56 56 56 56 56 56 56 56 56 56 56

Remark : a-+ Result of Writer
beeeees Result of Tanaka
Coeeenr Result of Sotoyama
deeeee Result of Tketa
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Table 2. The length of nodules in the immediately after ecdysis of newly moulted and

gluttonous {(active eating) stage 51lkworm (5th mstar)

Region of inquiry ‘ \e“ ly moulted silkworm Gluttonous (actlve eatmg) stage silkworm
Thorax 8.62+0.65 # 8.15%0.45 #
Abdomen {Ventral part 6.32+0.76 5.85+0.35
Dorsal part 3.76%0. 42 2.85+1.25

Remark : 1) Race« Jam 103 x Jam 104
2) Measurement point
Thorax-+ - Mesothorax (tergum)
{ Abdomen-+ 2nd abdominal segment (tergum)
3) Average of 3rd silkworm

fRepel Sl S ShE LS BB A #Astd uxl Wil WBm AL AT olv] 588 K
Boz RESAN EEAA L REIEEY RS A B REZA SEY S AY BrdA g
BhERS FAE Bt BSS Zol Bl Hatd BT $A% BE =t BAHE Aol A & o] g
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B8z Kiel 2ol 238 FAds Bhe s HEd QA & BERED Qdde Sco @R B
B¥ + dgdh
Shizel TR Qo Mol & GEe SohE Bl J4AE FEGO) FEERIA FASA1 B
H|rol @E S FAY BRI 2RE £ET o)A of Mol deld: oz WRY Rt A
@ 2ok
5 FmAol AoAMe A R
AWNZ BAMA RIS S FAE & (LB vt WA HRT 29 23t 2o (Table 3)

Table 3. The thick of cuticle in the gluttonous (active eating) stage silkworm of each instar.

- Length (p)
Silkworm instar Tntersegmental

Thorax Abdomen membrane
Ist instar | 2.240.5 1.840.2 1.520.2
2nd instar 6.4+1.5 6.1+0.5 4.120.4
3rd instar | 17.3+1.6 16.2+1.2 12.540.8
4th instar ; 24.642.5 22.4+1.6 18.21+1.6
5th instar 43.2+3.2 38.512.5 35.7%2.1

Remark : 1) Race:-- Jam 103xJam 104
2) Measurement point
Thorax-+++-Mesothorax {tergum)
{Abdomen ------ 5th abdominal seg. (tergum)
Intersegment membrane:---- 5th abdominal seg. (tergum)
3) Average of 3rd silkworm

SHEEE o= #fiel SledAE Ee ol ¥l wat FANAG. = SE FAYS HEMS BERLY AF
< Adrd Aol 24 GHERIrGE BR B¥ede WERY Hes F4A s fx =% 2 R
fiel FA AN = Hih 33 sternumE T tergumo] FAA Hol A =T Sl NAAS K]
EHS (IR Bt BET #EE 24 983 27 (Fig.1.—Fig.6).
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Fig. 1. The variation of dry matter in the cuticle Fig. 2. The variation of fresh matter in the
(5th instar, head exception) cuticle (5th instar, head exception)
Remark: Remark: Reference Fig. 1.

1. Race——Jam 103 xJam 104
2. Materials—Average of 2nd silk worm
3. Real line(——)Average(238)

Rent line(----) %

Dotted line(:+ - )3
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Fig. 3. The variation of moisture ratio in the
cuticle (5th instar, head-exception)
Remark: Reference Fig. 1
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Fig. 5. The variation of fresh matter in the
spinning and prepupa stage
(head inclusion)
Remark: Reference Fig. 4
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Fig. 4. The variation of exuvium (cuticle) in the

spinning and prepupa stage (head inclusion)
Remark:
1. Race——Jam 103 % Jam 104
2. Materials Average of 2nd silkworm
3. Real line(——)Average(2,93)
Rent line(----)%
Dotted line(e+) 38
4. (e-——) 5th instar stage
(«~=--») Spinning stage

(erveneer) Prepupa stage
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Fig. 6. The variation of moisture ratio in the
spinning and prepupa stage
(head exception)
Remark: Reference Fig. 4

) FiEER S (Fig. 2) SBEIR S8 BREHA 25 744 2 e o) BEE woud FEE
o) %5 MBS (Fig. 1) Fithrsh o] 2HEME ohA gt BIRAMIL 9o AHEE 5 ATRAAAE
EF Hnste @Al gom Fig 1-Fig. 3d Y14 ¢ &0l Hatd e el
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spinning stage 2 prepupa stage (Fig. 4—Fig. 6)o] lo]A & Fig. 4—Fig 6. 33| Sl A4« 18
RS el A s 2 L QoA E FAkES #Eded] oy HREL PERY EHFO S KK
e fFERA .

V. # =

B e AR fRESE gHe € 298 R WEEess oA FiT 2L &EHE stz g
KB sike] BHAE R 2 FE AQAT 25 AN = B HEe: 34 42 =%
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o QelA e s BMSLERSM Hd BES &5 29 Fig. 1-Fig 6ol 4 ¢ 2o
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