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Studies on the Effect of Cadmium on the Physiology of Silkworm, Bombyx mori L.

1. With Reference to the Development of the Various Organs and Tissues

Choi, Jin-Sup
Department of Sericulture, College of Agriculture, Dong-A University

Summary

Mulberry leaf sprayed on at the various concentrations of cadmium (Cd) was fed on the just
molted fifth instar through the 6th day of the fifth instar and content of cadmium and zinc in
the feces, organs and tissues involved were analyzed by spectrophotometer. Along with the effect
of those heavy metals on development of the relevant organs and tissues sexwise.

1. The residual content of cadmium on mulberry leaf was about 50% of the total cadmium and
the weight of feces disposed from the cadmium fed larvae was less than the control. There
was distinctive differences in female-wise disposal of feces between cadmium treatment and
control; cadmium treatment female larvae disposed less feces than female of control.

2. Fourteen percent of the total dry wight of the anterior plus the middle silkgland and of the
posterior silkgland in cadmium 100ppm treatment was decreased in female but only 9% of the
anterior plus middle silkgland in male was made, showing no decreass the weight of the
posterior silkgland in male.

3. Decrease of the dry weight of the silkgland, fat body and hindgut was made in cadmium 100
ppm treatment and contrarily the weight of midgut and malphighian tube were increased. The
total larval weight of the female and male were decreasd in cadmium 100ppm treatment and
the decreasing ratio was higher in famale.

4. There wasa no detection of cadmium in all of the organs and tissues of the control and in
those of the cadmium treatment the high residual content was in order of the midgut, hindgut,
malphighian tube and head. A slight accumulation of cadmium was shown in fat body and
silkgland.

5. Cadmium accumulation in the midgut was higher than in female but in the fat body,
malphighian tube, head trachea and integument was contrarily high in the female than male.

6. The total zinc content of the larvae was below 60ppm in the control and 80ppm in cadmium
100ppm treatment. The increase of zinc content in cadmium treatment was made on silkgland,
malphighian tube and midgut but contrarily the decrease of zinc content in fat body was resulted.

7. In cadmium treatment, much more cadmium accumulation took place in the female and zinc

accumulation was made much more in the male.



w W

Cdell ol g #higiyel 1&171- o3 AL FADRE -
NFTgel A “oleho] o] Bho] §70] YEEEEP BA -8 2t
Rl R Y iLﬂﬁOWA 3&%—3— Cdz HHesl o 9l
o Azl /‘1 l&ﬁ“& BIEm2 Wil Cdrst Higsl

of S (E %, 19795 HE, 1980), Sl Cdisg M
TEpe B AA T Ao CdY B4 Phoz

“ol ko] o] rholfgTe] FEHEl=
Ch#RAE, 19700,

2% Cdol £ P8 A% Wt iEEsh A A
FABA9TDE #Hol lelM  Cdel B WkEe
HEgior 22:011%0] B, H4pEREY RS (el 901,
iT#e] 63F el 2k st ot

BT Aol FrFIAT Cde Mg BT,
THAL Bl R 2 2 —#fs dhilte ol ) w
o] Eid ot stgl.

Tl rele Cdel &3 Hi%Ee ALK Cdg
10ppm il b @Eusted 7w 4o 3] o] vehdnx

Aolehm kool e

g = (E, 1971), Cd =% 2 L&t EE- 10
ppm AT A E ol o BFC HEe uAA ¢z

= Bl BEEA A s WA #ES e (B
<, 1974), Cd 80ppm [EH| A = 18 ol 9 80% #2
Bt B REA T st o CEER, 1980).
= RE F978) 2 SR E Y ATEkRl Cd 80ppm
BRI el 4 2T, d#felAMy CAEREL Wik
, owE s, g, RAE, NG, Ry, B 2

2 gdz etodeh. 28y Cde Zng |

Cdel ko] M=l Cdet Pbe RIEpH:
H«%—t— Cde] Fihe] Hindtohs #HiEE QT RE &,
1974, 1978), 5% 71228 Cd 200ppm< BB,
Tl A9 Y, Zn 250ppmE EEHENE
Cd 300ppm, = EDTA 0.4M &%= Cd 250
ppm7tA = K#EAS Fol sk FroekA gedm ety
oh(eRUEE,  1981). o] & o] Cd, Cu, Zn, Pb £}
ZE BB A HBIERL R B e
B A4 o PR RUH HEdYdr 3H A
St & Cdo] BA%E #geis “olthe] o] rholyE el K
Hell B ADHFEA96D 2 WIS Lol 2o Wi
31 Cde] Blgdd B3 BHIEZE QeoH (AR &, 197D,
Follel #3ted = R 51974, 1977, 1978, 1981,
1985)¢] Cd, Zn, Pb, EDTAZ BE =t BARHRT
Rl ol o] BERE, & H7T 2 AHY CdEHE,
EDTA %2 chelate {L&WRR 3 Bk WHNE

S ERARD & BEdle Sz = EE %
(1979, 1980, 1981)-2 H%eZast G RIS GFH LA,
Cdzt by &, Zns}t Told BHE, ALFE#S
o Cdel @prst REWHE S H3te #ET oF 3
. 2 Cd«l WMEST EEAR EE Y BT v

o MEE vlAe 58 aA f@Es WS WA 2
= B vlA e EEd dAE ord W vt
k. webA, K e glelA s CdE Aslg ¥d
o2 WHEY Afd Feo & Ef e #E
Ft=vlgo RS WA v o RS

dgomz oo WHE wolTh

ME B BE
1. #EEME

7k HEREEE 2 ERE 20008 202)
vh BIHEER D864 (BNl Waloz 25+42°Ce A

HE G .
. R Cd D FEFRESWA Cd @R (CANO;,
Junseift.52)
2. BREHE

7b. CdE# : Cdg =7 0, 50,
A4 58l sEREA 4T

FaE S EMGEE, Wb 2 B e,
T, B, b oE B, HE)S 58 3H, 5H -7

Hel % Egﬂsﬁu 507Fe) A fEEiste] 80°Cel 128:ff] %%
BRESA . BEe o5 3H GHERLY 387149
T3 Z0H 4,5,6H 4EERHEE S EEsd o

ok AR

Cd 2 Zni#re BRK(ZE 13m], 38 3m]
BEAFEEE 1mlE H#eo 2 o5 KIEE watb i)
sted  FEFRESHT#E(A-A 646  spectrophotometer,
shimadzu) 2 412nmel 4 JiEslg = EHEHEL 318
AR o2 FHst HEo = WSt

100ppme FEE
Folshgloh,

® BB R

T4ES CAEREE & 1o RFRT uiet o] MmpEmE
EEst Cditgee] =& 3@#+, EBEEJNAL Cdt
Bl A gtx Cd 50ppm (EFRBEEA A = g

¥ Cdgiel 28.0ppmels 100ppm BHEED A=
48.0ppm T o2 REEBEC Eingd v EHgH

(r=0.999, Y=0.404X+47.3) o2 #@mstd = CdE®E



(ug/¢)

Amount of Cd

Table 1. Amount of residual Cadmium in mulberry
leaf treated with Cadmium (pg/g)
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Fig. 1. Amount of Cd in mulberry leaves and
silkworm feces.

Table 3. Dry weight of each tissues and organ in individual silkworm larvae fed on
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Fig. 2. Dry weight of feces from silkworm larva fed
on Cd (100ppm) treated mulberry leaves from
the Ist day to the 7th day of the 5th instar.

Table 2. Dry weight of feces in the silkworm larvae
The silkworm larvae were fed on Cd(100
ppm) treated mulberry leaves from he Ist
day to the 7th day of the 5th instar.

(utnit)

|53 54| 5-5]5—6| Total
Untreated | F ! 24.73] 30.63] 53.97] 43.23] 161.56
M { 27.66| 41.68) 51.11 37.50 158.04
Treated | F |26. 53| 33.59, 45.12 36,13 144.37
. M | 25.38] 36.56 50.78 41.73 154.45

Cd (100ppm)

treated mulberry leaves from the 1st day to the 7th day of the 5th instar. (cg)
Female I Male
Parts 7 [

Control ‘ Cd treated | Balance ‘ Control Cd treated ’ Balance
Silkgland 31,602 27. 250 ~ | 3023 | 28215 | ~
Fat body ‘ 3. 645 2.902 — ‘ 2.847 2. 822 ! —
Malpighian tube 0.110 0.115 + 017 03 | +
Head 0. 560 0.597 + 0.532 | 0.564 | +
Trachea 0.598 0.937 4+ | L0888  0.838 —
Fore and mid gut 3.818 4.183 + i 3.280 4.114 +
Hind gut 0.520 0. 476 — ' 0.558 0.538 | -
integument and muscle 13.175 | 12. 598 - 12. 260 12. 834 +-
Total weight 54415 1 49.049 —~ | 50.88 50. 057 -
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Table 4. Dry weight of division of silkgland in individual silkworm larva fed on Cd treated

mulberry leaves from the 1st day to the 7th day of the 5th instar. (cg)
Cd treatment ‘ anterior- mlddle d1v1slon posterlor division
’ female ‘ male female male
(ppm) ' weight Jl (%) “ weight 1 (%) We1ght ! (%) weight (%)
0 \ 25.468 | 100 | 24.633 | 100 6.135 | 100 | 5600 | 100
50 22.846 | 89.70 ' 25.644 | 95.99 | 5.311 | 86.57 i 5.733 | 102.38
100 21986 | 86.33 | 22424 | 9103 | 522 |  8.77 | 5791 | 10341

Table 5. Cd contents of each tissues and organs in individual silkworm larvae fed on Cd (100ppm)

treated mulberry leaves from the Ist day to the 7th day of the 5th instar (ug/g)
& Female Male
Tissues and Organs i o
i Oppm j 100ppm Oppm 100ppm
Silkgland — 0. 249 | — 0. 187
Fat body — 0. 824 ‘ — 0. 695
Malpighian tube — 15.023 — 9.998
Head — 3.142 — 2.611
Trachea — 1. 568 — 1. 144
Fore and mid gut — 239.214 — 252. 187
Hind gut - 13.214 — 15. 892
Skin and muscle — 1.271 — 1. 209
D.M. — 21.146 — 21.425




Table 6. Zn contents of each tissues and organs in individual silkworm larvae fed on Cd (100ppm)

treated mulberry leaves from the 1st day to the 7th day of the 5th instar. (ug/g)
l Female Male
Parts '
’ Control ’ Cd-treated | Balance Control J Cd-treated | Balance
Silkgland 1.670 |  14.010 + 12. 640 [ 16.850 | +
Fat body 7.042 5. 709 - 10.794 | 6. 121 —
Malpighian tube 13. 469 35. 154 + 13.783 | 10.432 +
Head 164, 750 166. 150 - 134, 870 ‘ 172. 900 +
Trachea 47.670 | 58.860 + 66.400 |  48.550 | -
Fore and mid gut 339.340 | 550743 + | 307.120 | 561.213 | +
Hind gut 164.239 |  161. 400 — 1 177.381 | 167.586 —
Skin and muscle 103. 350 102. 840 - 102.940 | 105.030 +
DM 59. 860 86.177 + 57. 660 I 87. 508 -+
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