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of 'discharges despite continuous stimulation.
Geraniol had no effect on the cells. It should be
noted -here that the cells did not respond equally
to the every odor stimulation tested.

Figure 2 shows the summary of the reactions
of the units tested in both sexes to an arbitrarily
chosen set of odorants, The spectra of the units
overlap considerably, but there is still some
spectral variability from cell to cell,
unit numbers 1, 3, 4, 6, 7, 9, 10, 11, 12 are very
similar to each other, but not exactly the same.

For example,

From these results, it is obvious that the cells
in the antenna possess some degree of specific
sensitivity to odor stimuli. In the olfactory lobe
of the cockroach, excitation (impulée frequency
increase during stimulation) and inhibition (im-
pulse frequency decrease) are known to be
components of the . odqr respons'g pattern®,
However, the inhibitory responses has not been
recorded from the efferent cells of this insects.
Of the highest interest to the present discussion
is the indications of the activities of the presumed

efferent cells: (1) The responses to odor stimuli

i

disappeared when the antenna was amputated
although both different and
indifferent electrode were placed on the same

from its base,

place - of the antenna as before amputating
antenna; (2) A burst of discharge could also be
produced by the light (3) Even
when odor stimuli were applied to distant regions

illumination.

of antenna from the places of recording electrodes,
we can usually record big responses.

Though these experiments are still preliminary,
the above-mentioned results strongly indicate that
the electrophysiological responses to odor and
light stimuli could be derived from efferent
neurons. '
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F (HIEFERBISERAACT)  50. 4. 8 32

Bacillus thuringiensis OBRGHE» t&i?‘ LA

Faddic, bhbhidm L.

FRET, KRK

& TR VEEERNVA L BHEHELN

BT »'h AMERBAUCHRINC G 2T 5012, B
TSND pH 7 v 2 VT H 3 2 L BBHRHFDO—2E 3N TR D,

b2, TOMREWHELL S

HIHBOINEO—2RBM7Z NI VRE THAE INTV S, Zhkidbdbb3, 7y VHEHE

BOBRMEEPET, BCHRT IO, K3xaPEoL>Bbhn.
Paguz, NaOH k¢ KOH tEB%E7 v 0 ) E O REFLELTAL T,
Frilacflgbe T, BT BhiFEtkicis S IZTHEE L5~

®© MRRBEANECEEEH,

2, BT var.aizawai
LK« ALPERSHY - pH
ZORRUTOC EHHBIL I,

@ NaOH % KOH iZyfE» ¥\ a2, 3 2o LBl gn

BGEOICTF X @M 3209, 0.01M OEBUET I A, BISMNAMNT 3 & HEET S 3.

® NaOH TEET M8 U roiGadhfil, TRREMICE > TEEAIL .
UKD pH KkTET 28D TH Y, FBERZETIC

EOIETI: NaOH o L b &,
ZEF pH 11-12T % 5.

Bacillus thuringiensis (LUF BT & 843 12 2 okn
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96

ATBEIRCAIATH ), — e T v Y,

® NaOH ik

PHHB7 v Y E(>pH 8.9) Th A T EMA XK
THArLINTWA. BiE, codH#Hzk BRIy
bLLKR7”
A1) & SH MR X 2WIBLMRA LN TNBWY,



Bi Bt B ¥ & 40 LI

LT AN, BT oRaGiie T a8y, 2hs
RN THh, MR THN, FRONHY
Thih, 7B VEEETIGD EVHENYIL ETFT
AHTbhbII U TEL 2 BAL0E,
HEYEEFIX 0.5M-NaOH iz X » T BiumiEdsuesn
35 ERMNUTHMUL TV AL, —H Tk, BT
DO pH BTV h YETH 5 T & MWD RBTIRMNE
Ihisss, B, ZolFEBTiRtshas ey
HBIC & » TROUGIESIET, MR TaE03
gL, —lK2nPHcdbhr.

LTtk 2120ic, LT THA 3K

KU TIRASR kD z2u NaOH 35k 0f KOH & -

i (BUF AcOH :B%9) &%, REMLETAHY
BIOBELUTALY, BYE - pH - LTI G2
RiZHlAEHRT, BT OfHFEcs X33 RT
DWTIEHIIRRM U te, 2O % C ity T 5.

REHHBIUR*®

BikkiX, BT var. aizawai % AL 7z, BRI,
KAy o F o7y 3%, Kahds%, x4l
%, Vo7 E=v40.2%, pH 7.0C, 30°C T
2 AMHRE SIER BT -1 DTH 5. HIEHE
U TR 2 U, Kk U TRRIC LIz @
ZUMU .. BRBIE— lot 2 AWTiTzbhizhs,

MM ENI lot OHIKIARHESE D G (Net wt.)
2, ATHIAL (gross wt.) DK EHEE I hiz.

THERENE, ERWHETON 4 0 FKEXHE) ©
2—3OHE 2 MNRBY L LI BT 2K ik
0.025% Tween-80AITHEY >4 XL, TOBHIK
RIZBIEZBUTH 4 2t B A, 241IIHICR~TRL
RRELBTTHUCERT2 52, MAMKELTS
BROBEER 2~ HR20—30F 2 AL, A
TERZERNTHIN L R XANRTE 12 IT2580.2m]
O TR R MU (3 5ERI0FTIE, 20
NITle ORWHATT5). LDoid Fory bk
TROLL, TOMWFW 1 mliTsty 32 BT ft(gross wt.)
THHU.

XBE R

1) BT i EEO7Z LNV ICKDEE
. BT ofiRfFEm ot UiuidMr st
% NaOH iz T, FFROKEARTTL -1z,

1, 0.5, 0.1M o 3>DF: 5 NaOH iz, BT
2MA, ZhZhBErr 2050 (0—4985(7) 8°C i
EL1z05, BT OfKEYEH11 mg/ml, NaOH i
0.IM iz % X 5L TR 2 5% 205 2 A
THRSER Tz -1z

Table 1 »5 ¥ 52228 51K, IM-NaOH O#i5,

Table 1. Change of insecticidal activity by NaOH
Mortality (%) over 3 days. 20 Bombyx
larvae (Ist day of 2nd instar) were
employed for each experimental lot,
BT: 1mg/ml(final), NaOH: 0. 1M (final)

Hours in NaOH Mortality
M 0.5M 0.1M %
- - — 100
ov — — 100
0.5 - — 100
1 R — 74
3 - - 0
5% - | - 0
- 1 - 100
— 3 —_ 70
— 5 - 15
— - 1 ' 100
— — 5 100
— — 24 100
_ — 49 100
Control NaOH [ 8 éM (1)51133 8
1) BT was soaked in IM NaOH for less than
1 min.

2) After the treatment of 5-hour in 1M NaOH,
BT activity was never recovered by neutra-
lization or dialysis.

3053 AR DILIT T dhiuid 100 % DBFER 2 IR » TWz
5, 1 IERICIRBREETEIETFL, 31ERIE RS
A Eimthisednicse L Twis, 72, 1IM-NaOHiz
5PERLTH, 2h% AcOH © pH 7 iwzifgL, Wl
0. IMITZEIRL T 1 B[4 & 24 85 ] # e e
2135 - WA AR, 2@ U { IM-NaOH
5 B, KT 1—2 ARSI 2 T2 - I2E
b [ERET, NaOH itk b rmaiic BT OREUELE
BUASELIZb DXL BN,

0.5 M-NaOH o#i5i2, 701 M-NaOH o4
T h b RMTER B P R Tw B X S iciibh
7. Tabb, 0.5Mo 3RO Rhimth, 1M,
1R EIMZFAILT, 0.5M TIX 505K co 377
DIEMIFEELVIR > TWHI. UH L5, IM, 0.5
M-NaOH DX 3 2B7 v Vic L2848, BT
BAEHIITH00ITHEERLTY L T &KL I
LU, 0. IMOIFATIZ4AEX TS, COBT
#EE (Img/ml) IZHVTIR, 100% DREENE S [
LT, )
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2) BT BEMORBICRIEE

BROIREE UTAOH %2 A 505 BT #1M&0.1M
@ AcOH AT, ZhFN Rz 2 R (0498
I, 8°CicfifiL1z. NaOH Dia & HE, Likh
snid 2T, BT #3952 1 mg/ml, AcOH i 0.IMic
—i2L, BIKX 2 587205 % iz, Table 258
izt iz, 1M-AcOHIZ 2 HRI#ELTS, TO
BT 3¢ (1mg/ml) TREVDETRELRhL
-1z, 1M-AcOH T 5 BfgHL 128% IM-NaOH ©
HRIL, 0.IM 3 THNL T 1R X o248/
RHEMEGE% 1572 51205, WIhoO BE § BIERik
1002z Tuie. :

Table 2. Change of insecticidal activity by acetic
acid
Mortality (%) over 3 days. 20 Bombyx
larvae (1st day of 2nd instar) were
employed for each experimental lot.
BT: 1mg/m! (final), acetic acid: 0.1M

(final)
Hours in AcOH Mortality.
1M 0.1M %
— — 100
ov — 100
5 - 100
24 —_ 100
49 —_ 100
— 1 100
— 5 100
—_ 24 100
Control. 0.1M AcOH |(0/40) 0

1) BT was soaked in 1M AcOH for less than
1 min.

2) BT activity was retained after neutraliza-
tion with 1M NaOH following the treatment
of 5-hour in 1M acetic acid.

3) Zany, RICLARAFEEOR(L

CHETIGRU I2ENE, BT ORKTUES 1 mg/
ml U TIFEbhicDT, BUGENEORE
L TH 200 ET S LBBRMETH 1. 2
TTL & 2) »620ZFN0.1M « 9 X 2R
172U, BRRBRTE 1. WLERE LT, BT %
Kic49B5RR U T2 & O % iz, K, 0.1M-NaOH,
0.1M-AcOH @ 3 BT 49 B K L1z BT K
%7K T 5 BRNICERL, 2 SEES208Z AvTEY
BRIz -1z (Fig.1).
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0.1M NaOtl
(35)°

Mortality (%)
2

10 03 0.1 003 o0l

BT concentration (mg/ml, log)
( ) LDs BTpg/ml

Change of insecticidal activity by NaOH
or acetic acid.

Mortality (%) over 3 days. 20 Bombyx
larvae (Ist day of 2nd instar) were
employed for each experimental lot. BT
was soaked for 49 hours in each solution.

Fig. 1.

BT 1mg/ml OPYETREL 188, 0.1M-NaOH
& 0.1M-AcOH DL § 49X Tid 3 O
FERIZ100%ToH bH (Table 1,2), BAFEHIE—RE
CEBAN. LIAVHBREREALB L (Fig.1),
0.1 M-NaOH @ LDy i3/KDHE & T 5 15 Tdh »
1. Tubb, BHRPERIETFLTWIIL RS,
ChILK LT, 0.1M-AcOH 04, Buhimtkizk
OZCEU TR, 3P UEN IS iciibih
. ThbDHiE»S, BT OBMEiEEIR 0.1M-
NaOHMIT 2 ARIATES 5 & HMIET 3 545, 0.1M-
AcOH FTREARFINT VS MR INI.
4) NaOH kU KOH ORKEE BT JiEideD

Btk
U zz e &, BT Oii#EOEWIE AcOHiTIE
B ancss, NaOH fCR{IETE i
Utz #C°C, NaOH Biflt o iAW B3I 33044,
DML b IXEE 2 RERRFTI 502 TE1:
DIRRDERZTIE 12, )

NaOH #% 0.4M #» 5 0.01IM % T 11 B¥fic s3T5
BizoLY, thbic BT 2inA 8°C iz 3 HiRA
Uiz 350, 714 3 258ESBHAD 3 A
MOMFERZ T~z 0.03mg/ml DFRXTidiz &
AEERPB OB TH-T:DTIN2iz s s, 0.3mg/
ml & 0.1 mg/m! OFHXDFE% Fig. 2RI

ZORMSM Sk iz, NaOH % BUZ o
g, 0.00M DX 5 7z {E VW BBEOEHAIT & BT
% 3BRRTEYT 5 &, 20HFEELRIHEHRROAK(0)
RELTYT - EETFLTED, NaOH 30.02M Ll £
ORI 3 LEMRSMCETERBETs L E
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Fig. 2. Relationship between the concentration
of NaOH and insecticidal effect
Mortality (%) over 3 days. 25 Bombyx
larvae (lst day of 2nd instar) were
employed for each experimental lot. '
BT was soaked for 3 days in each
concentration of solution.

Hbhh 1.

NaOH RDRE% KOH % AR T57 A0
RTS8 o 1ok % R U t12DHs Table 3 TH 5. KOH
%0.5M»5 0.0IM £ TTEBIAIIT, Cchbic
BT %2jnA 6°C w3 ANMRIELI:OBHMULT, >
43 23 NTA0TAHO 3 HIIOTFER 2 L b e,
O, NaOH @ 0.1M [X & 0.01M [X & % THiEss

MELTRfLI.

COLDLNISh L S5ic, KOH § Biucfuvi:
4y, NaOH & LMD MERTT &b -
e, UL Lads, fAnieifido 20°C ¢o pH OF
DS, BEtE% HEL T2 0.01M NaOHGIx11.8,
0.005M KOH Ti211.5TH - 1o, iGtEDIETUI:
0.05M NaOH £0.02M KOH Ti212.3T& - 12D T,
MYEDIETRNdehs, NaOH ¥ 1212 KOH o T
72 &, pHITRTIFL T2 iz tte,

5) BT ®eiEi4D pH (CEBER—Na* £ 4 30
._.i 1—

BT Ohifiveds pH I RTEL TV 3 20 S il %
AT B IDICROEERERAT.. T4DL, 0.2M
@ Glycine-NaCl-NaOH buffer T pH 67> 512.9%
TO 6RO EWEDL D, L0 buffer & HRD
0.6 mg BT/m! (H,0) % A T AIVER 0.3 mg
BT/0.1M-Na*sol. iz—s5izL, 3 Al 8°C it FiL
it R 1 s o 1 FHPUX (0.1, 0.03, 0.01
mg/ml) {3, % 4 O 8°C it Ut 1o #ok T
MUTESREUL., HRCAduI 74 2 3TEET,
e —RKE Ul TOHMO—TR% Table 3 TR
Utz oD pH 12 20°C izisty 3 52T H Y,
3—4 [AMYAPIL 12 8°C T D RPDIUI T OIS

& H0.2—0. 3RULTR b D& b B,

D Table 4 3T & 5ic, 0.3mg/ml X Tit

Table 3. Change of insecticidal activity by KOH
Mortality (%) over 3 days. 30 DBombyx (1st day of 2nd
instar) were employed for each experimental lot.

BT concentration? (mg/ml) LDgo
Solutions pH? 0.3 0.1 0.03 (mg/ml)
0.5M-KOH 13.5 0 0 3
0.2 13.3 0 0 0
0.1 13.1 17 0 3
0.05 12.8 50 13 0
0.03 12,55 73 39 3 165
0.02 12,35 97 45 3 100
0. 005 11.5 100 90 10 55
H,O0 - 100 73 23 60
0.1M-NaOH 13.0 10 0 3
0.01 11.9 100 90 26 43
non-treated 0 (out of 45)
H;0 1 (out of 55)
KOH (0.5-0.005M) 0 (out of 90)

1) BT was soaked for 2 days (0.3mg/ml) at 6°C, then assayed. ,,
2) pH was read at 20°C.
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Table 4.
by NaCl+NaOH).

#%—III

Effect of pH on the insecticidal activity (constant Nation --0.1M

Mortality (95) over 3 days. 24-27 Bombyx larvae (Ist day of 3rd
instar) were employed for each experimental lot,

Constitution of solution BT concentration? (mg/ml) LDs
NaOH(M) glycine(M) pH® | 0.3 0.1 0.03 0.01 pg/ml
5.8 100%  83% 52% 0% 42
— 0.1M 6.0 100 — — —
0.005M 0.095 8.5 100 76 4 0 45
0.02 0.08 9.3 | 100 88 36 4 39
0.04 0.06 10.4 | 100 100 9 0 43
0.05 0.05 1.0 | 100 58 9 0 84
0.055 0.045 12.0 100 64 0 0 87
0.06 0.04 12.3 96 0 ] -
0.07 0.03 12.6 59 0 0 —
0.09 0.01 12.8 12 — — —
0.1 — 12.9 4 — — —
Control 0.1M NaCl 2/75 3%
non-treated 1/50 2%

1) BT was soaked in each solution for 3 days (0.3mg/ml) or 4 days -
(0.1-0.01 mg/ml) at 8°C, then assayed.

2) pH was read at 20°C,

pH 12,6, 0.1 mg/ml/ XCiZ pH 12,0, 0.03 mg/ml]
XTix pHO. 3Ll Rt 5 & P 2iUCiE T L Ie.
Ji iz BT #Kd 3 BIUO LDy il % 5 &, pH5.8
—10. 423 3T—52C, pH 11—12Gy2f%, pH 1201
25 L AWML ->TWa., ZLUTpHI12.8iC
3AMIET 2 LImEIIZLA LTS b Ebh
2. TORERTIE Nat O 4 4V BiER—ETh3H5,
NaOH Iz —E T2z, iAo NaOH BiER
FIl s BLiE->T pHiZ kWS h, boffithiiET ULz
U L2ehin, TEHEOET, #5405 NaOH BUEIC X
2Xb b pHIREB L DTH AL Lid%DEE: (Fig.
2, Table 3) » 56 dHER-SIT Hhiz.
6) BT &M pH ([CkBEE—Na* 1 1 VMK
—5z22—

SOOI X ST 3 12DIRROKEERZ 1T
P, D, NaCl 2ipA39C Nat4 Ao %
NaOH o0& T—5z& L, Thit glycine 2z T pH
BIRMUTHRKO Nat4 3 2 0.1IM & L.
oI BT 23 A 8°CTRIILIDL, #
4 3 2 FREWBHL—XE UTHER{TE» 1. i
FEWK & LTI, 0.41M, 0.2M, 0.05M glycine
TR VTS, WThoREOB%»54A T4 388
TRCT AT 2 <, MLHX LY I
LLARETH I

100

Fig.3 »6M16d iz X iz, BT 247410 3 O
WMIRU o8y, pH 11-12 O [ s YERIEDEI AL
pPHIT/E > T AT &MWL T2 Probit 15 T50%%
FERUE %KD TH 2 L, pH6.2—11.2 DYHS 27—56
pg/ml Thh, pH10.1DE L AM—IGE - & K
fi%RU, pH 12 fBETIRAMITTEE BB T

pH 10 fhEMHIEIED REEITALETH D L, TL

CTERTUACERAMTH A, eI, HHXKE

LTKE 21t glycine iz BT 2 Bt L4 Ta
%, Fig.1 Ti% 17 pg/ml(243), Table 3 Ti260 pg/
ml(245), Table 4 Tix 42 pg/ml (34), Fig.3Tx
39 pg/ml(24) Liz->THH, AU LD BHEENL
AR - 1oE, H—SEO 1 32T
A, LOXIRBREBELTVAILHTHS. ALH
KT C—EDGKRIT X hBERTL - o HAITiE, #
B L oFEERHNED SN s & S ic@bhin »WY
LT, ZOMONERIE, 8% { DU
MAGNARETHBHEHEL S,
177 1

BT 04 d 2B OHHMGERMAIL, KOTTHEADE

RIIRIETH 5, pH 1 LLEDOM TV 7 Y IEHRR

TR, ZYERICAIIATH 5. COEFUR FIML TilEHE
OffH « KISIDRA SNTEISMD, d-toxin D7 ¥
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Fig. 3. Effect of pH on the insecticidal activity (constant Na*ion--0.1M by NaOH),
Mortality (%) over 3 days. 25 Bombyx larvae (Ist day of 2nd instar)
were employed for each experimental lot. BT was soaked in each solution

for 3 days. pH was read at 20°C.

JTRAURIE, BRI X AL ORAMZNIT § b
Db 63, HiH - FiBlINiE#HD component O
BIVZORFR, F12i3 subunit DX X IR
ek o T A IUBTRIN TV S, Thid
FAADMN I BT DR « 155E - HFEHEORBO
FME - TERAAILD T - BMEGES &Y, ZhTh
RzoTWAZERERLTWAEEDNSY, O
5 HHRMEE 2201, FROAHFILOBIETHS
5. DL 5 RIBHEIINT, £ EomnmL
HiHU o ds, EEDROENCE O SIS
e itctosicbi s, _

SMORENE, BT OR#EE U TIX aizawai DA T
bb, otiAtkED L OTre {EREYEE (8
K3 2 DY, HREIZIDICZDOKLIBN) »
ANTEY, 2 NaOH Ziulhic 2 Ok % 3~
1bDOTH2H, TOLD LMD S bROWIEL
riptiiahs, bbb, © NaOH ok 527
NH Y OIEBICIET A &, BT O d-toxin (3 T40H
RZOTHERKS S, T2& A 0.01M @ 53 NaOH
TR, BEEETAE, Bdinthiz(tTLT
W, @ COFEEDETIX pHIZKIELTE Y,
S pH 12 20°C G, 11—12Td 3.

BT O HERE2RA IS L OPIRZ ORI 24 5
Ly, Rz OFE®YEOEIGRICOWT OERY
BRobUTLIEY. ChRMBAFOREIMERE

222 TWICDD, E IR OB NIE S
ERDPRANTH 5. WP T k2T
FZOfbD b Dh 6 HIFHIT/IERL T, FEAiETE
DY % JEAT 3T, e % I T O il
MBRA BB, o-toxin OHIFL « NEOTITLL B
S ERBITHED SN B LD EDbN 5.

iR, BIIMONILED X S, MET
2 Y IMRERDERT A R T TRATHEINT,
h ABBRAD X 5 WBENO pHY, - 7 vn ) #ET
b5 H OIFERINICEZRET 2 L Sbh T 3.
SROFERICE 5 &, BREMEDOETIR pH ITREL
THH, EFE pH ¥ ARERBROBENROpH & H
b, DIWIRENE ZABIFEIEL TS T L HHBAL
72, TOHRPZMU T o-toxin OEENIZET 215
JIIRZDNT, 405 EFILWRIIMRERENL <
NOBTIL, BLERAIOL <A Thizahn s
ThrEilbh 3,

31 B x ®
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Summary

In our experience, the insecticidal activity of
the J-endotoxin of Bacillus thuringiensis is
remarkably decreased when suspended in or
dissolved with alkaline solutions. Nonetheless,
it is widely believed that the alkaline conditions

present in the midgut of lepidopterous larvae are
indispensible for activity of the crystalline endo-
toxin. Moreover, strong alkaline solutions are
often employed for the solubilization and extrac-
tion of this toxin. Such beliefs and procedures
appear contradictory to the observed loss of
activity in alkaline solutions. Sodium hydroxide,
potassium hydroxide, and acetic acid were chosen
as representative alkali and acid respectively, and
the effect of these solutions on the insecticidal
activity of Bacillus thuringiensis var. aizawai was
fneasured, using larvae of Bombyx mori as test
animals. Concentration of solutions, duration of
treatment, and pH were combined in various
ways. The following points were demonstrated:

1. Insecticidal activity was wunaffected by
exposure to acetic acid.

2, NaOH and KOH decreased insecticidal
activity in a manner dependent on dose and dura-
tion of exposure. A decrease in toxicity could
be demonstrated following long exposure to as
low a concentration as 0.01M NaOH.

3. The loss of toxicity could not be reversed
by subsequent neutralization or dialysis.

4. The loss of toxicity was dependent on pH
rather than NaOH concentration, The critical pH
was found to be pH 11-12,

Effects of Some Juvenile Hormone Analogues on the Last Instar Larvae of Cephonodes
hylas L. (Lepidoptera) Hajime Ikemoro (Tokyo Prefectural Isotope Research Station,
Fukasawa, Setagaya, Tokyo) Received April 16, 1975. Botyu-Kagaku, 40, 102 1975,

19. FAFZ2BINROEGPHHICBELETHE RIEY ERBEOEE x B GUUBL7
4 v b~ 7RG UIH, EHRMBIHHAX) 50. 4. 16 W

ZR 512 (ethyl-3, 7, 11-trimethyl-2, 4-dodecadienoate) i3+ 4 X & NYPHOKRSHKLILHA SN
S B AL, Y X ML R LIz, ZR 512 OB A X > TR 5. ROBIH 4
ABRHEMNLIIE AN - bVE B3 L0WHR GRRIBRE) 285 Ui, BRREMNkcE -
Thorinn, 723, AR Cecropia JH s X U8 1-(3, 4-methylenedioxyphenyl)-7-epoxy-4, 8-
dimethyl-nona-1, 3-diene (CT 5) D32 Yicis iz 3% % ZR 512 oz & R L 12,

Effects of synthetic juvenile hormone (JH) or
its analogues on the growth and metamorphosis
have hitherto been studied in many insect species.
These effects vary with the age of larvae treated
and the amount of substances applied"®,

Green color of larvae of the larger pellucid
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hawk moth, Cephonodes hylas, turns to heavy
dark red prior to cocoon formation. After a
short time they become into pale green prepupae,
red pigments being disappeared gradually. Such
depigmentation is induced by a considerable high
titer of the molting hormone and inhibited by



