sEEERTE 35(1), 28~35 (1993)
Korean J. Seric. Sci.

w0

nfg

Bk —

7 Foi7t Foll 453 LIl olxl=

sk

oo

HES -

KERPE AR RAREE HEHS

Effect of Juvenile Hormone Analogue(JHA) on the Adult
Development of the Silkworm, Bombyx mori

Su Il Seong, Bong Hag Lim and Hyun Ah Kang*
College of Natural Science, The University of Suwon, Suwon, Korea
*Sericultural Experiment Station, RDA, Suwon, Korea

Abstract

Treatment of juvenile hormone analogue(JHA) at the 5th instar larvae prolonged the dura-
tion of adult development one to one and half days as well as the elongation of feeding
time with the increasing of larval body weight. Morphological observation and protein analysis
in hemolymphs, integuements, alimentary canals, fat bodies and ovaries also revealed that
the development of these tissues and organs for adultation are affected by the JHA treatment.
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Table 1. Development durations of the JHA-treated
sitkworms and non-treated ones

Treatment sex 5th larva pre-pupa pupa

day. hr  day. hr  day. hr

JHA female 9. 12 4. 07 11. 17
male 9. 00 4. 09 11. 17

C female 7. 05 4. 02 10. 05
male 7. 00 3. 18 10. 05

JHA-C female 2. 07 . 06 1. 12
male 2. 00 . 15 1. 12

Hybrid silkworms, Baek-ok Jam were reared by artifi-
cial diet
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Body Weight (g)
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Fig. 1. Changes of female silkworm body weights du-
ring the bth instar larval development. JHA was app-
lied at 48hr of the 5th instar larvae. M-C, silkworms
fed on mulberry leaves, D-C. silkworms fed on artificial
diet; M-JHA. JHA treated sitkworms fed on mulberry
leaves; D-JHA, JHA treated silkworms fed on artificial
diet.
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Fig. 2. Changes of male silkworm body weights during
the bth instar larval development. See Fig. 1 for further
legend.
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Fig. 3. Morphological changes of growing ovarioles
during the early pupal stages. C, ovarioles of contro/
sitkworms; JH. ovarioles of JHA treated silkworms. P,
Py and Py indicate 2-, 3~ and 4-day-old pupae.
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Fig. 4. Electrophoretic profile of the hemolymph pro-
teins of the silkworms during the pupal development.
C. control: JH, JHA-treated silkworms. Each number
indicates the elapsed days of pupa or adult. Arrows
indicate the MHPS{Seong et al, 1985).
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Fig. 5. Electrophoretic profile of the fat body proteins
of the sitkworms during the pupal development. See
Fig. 4 for further legend.

3) =
ol Ao whiAlgdE-e) wlwe BfEe] =
AE 7)-g-d) Yol H(egg specific protein, ESP)
o] 2¥A7|E 7)Fo2 3lgdh ESPE oE w3
AEse e zakgdod FAEe] dRAER
ol8lslE Bolg miMalad ESPe ¥ HelH
o2y ¥akgwe) 4S 2n|stA "rkOno ef dl,
1975). welx ESPe] &# 4|75 Hlast=g s W
7] 2719 FAaae dg Ao wwr) 7}Eich
Gl B sl ESPe| HH A7 2Tl 4] 3HE
* 39, za@lm JHATIM 38-%F 442 JHAT9
daagte] dhge] 19 A wofAa ds & 7
algdeH2d 6). o9} e A= wzhe] A&
zo2 3led nlwal A P dHFta g
o] Are] JHA Helq-¢} =7 Zhell AR

Fod)
XE—YL_\L

Fig. 6. Llectrophoretic profile of the ovariole proteins

of the silkworms during during the pupal development.
Arrows indicates the ESP. See Fig. 4 for further legend.

Cuticle A B R A l\: T
]t L 4 ( 1 11 L 1
1 2 3 4 5 6 7 8 9 10
Rectal sac T \f T
J Ll L 1 1 ' 1 L
1 2 3 4 5 6 7 8 9 10
I S — T T
Fat bod \
y L 1 I i 1 1 n N N
1 2 3 4 5 6 7 8 9 10
c
| — — — T
va
0 t J L L 1 1 1 :\L 1 L 1 L
1 2 3 4 5 6 7 8 9 10
Hemolymph CrTrT T T 1\: }
Proteins S S S S o

Fig. 7. Diagramatic comparisons of morphological de-
velopment in tissues and hemolymph proteins between
the JHA-treated silkworms and non-treated ones. Slant
lines indicate the time which show the same morpho-
logical event of adult development. C, control silk-
worm, J, JHA-treated sitkworm. Numbers stand for
elapased day of pupae.
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Table 2. Number of eggs pigmented by injection of
trypan blue

Time of JHA Control

TB

injection  No.of  No. of No.of  No.of

non-  total non- total
pigment pigment pigment pigment

P; 62 17 89 48 34 82
Py 51 28 79 24 51 75
Py 35 41 76 13 69 82
Py 20 58 78 6 75 81
P] 1 9 72 81 - - -

Each number represents the mean of the eggs in an
ovariole counted from three moths. A hundred W of
0.5% trypan blue solution was injected into pupal abdo-
men on the day of 7, 8 9, 10 and 11 after pupal ecdy-
sis.
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Table 3. Comparisons of pupal body- and mature egg-
weights between JHA treated and non-treated silkwo-
ms

JHA Control
Pupal body Egy Pupal body Egy

wi.(g) wt.(g) wt.(g) wt.(g)

1 1.7321 0.1502 1.4997 0.1489

2 1.8480 0.1503 1.4490 0.1400

3 1.7518 0.1600 1.6916 0.1485

4 1.6897 0.1493 1.6173 0.1501

5 1.9234 0.1563 1.5431 0.1482

6 1.7595 0.1533 1.5524 0.1503

7 1.7526 0.1492 1.6444 0.1434

8 1.6186 0.1488 1.5692 0.1474

9 1.6930 0.1453 1.6904 0.1497

10 1.7069 0.1484 1.6978 0.1450

Mean 1.7426 0.1511 1.5955 0.1472
+sd +0.0857 +0.0043 + 0.0866 +0.0033
Ccv 4.9018** 2.8388** 5.4283** 2.2764**

Newly ecdysed pupae and 240 mature eggs prepared
from a female moth were weighed. See the materials
and methods for further explanations
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