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Fig. 1. Deformed pupae induced by the treat-

ment of metepa at the last instar larvae.
A : P. xuthus administered orally at
3mg/larva, B: M.brassicae injected
at 5mg/larva, c: control. t: metepa.
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Table 1. Physiological effects of injected metepa and hempa on the 3 days old

larvae of the last instar of M. brassicae.

Chemical DUS“""‘_“ Sex No. of
rg/larva used larvae
Male 38
Metepa 5000 S -
Female 17
Male 20
Hempa 8000 :
! Female 20
Contiol Male 22
ontro . .
Female 32
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Effects of metepa and hempa on the
morphogenetic development of wing disc
P.xuthu sprepupa.

C: control H: hempa (8 mg/larva),
M: metepa (4mg/larva), t: trachea,
s: tuck of wing tissue.

Mortality  Average duration (days) Deformity

(%) Larva Pupa (%)
55.3 11.0 50.0 100. 0
17.1 11.3 47.0 100. 0
18.0 9.1 40.8 0.0
20.0 10.0 41.7 0.0
18.6 71 44.5 0.0
9.4 7.5 41.9 0.0
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Fig. 3. Effect of metepa on the morphogenetic
development of wing disc of M. brassicae
prepupa.

C: control, M: metepa (5 mg/larva).
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A: 5-day-old at the last instar, B:

M: metepa 4 mg/larva, c:

cell, p: process of epidermal cell,

in cavity of developing vein, bc:

dg: degenerative cell, dc:
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Table 2. Morphogenetic effects of metepa and hempa on the cultivated wing discs ol
M. brassicae in vitro at 0 and 2 days after preparation of the medium.

Incubation time ; Days after cultivation
No. of used :

of the medium Treatment 5 3
: . wing discs g .
before cultivation g 0 1 2 3 {
Medium alone* 5 — — = -
+ [5-ecdysone 5 = + I = -

W
|
t
!

I 5-ecdysone -+ metepa

{- 5-ecdysone + hempa 5} = + + + - -
Medium alone® 5 — - — -
- + f-ecdysone 5 - +
2 days R T R— 5 ok o
[g-ecdysong metepa )
t 5-ecdysone + hempa 5

Grace’s medium
Degeneration
no elongation, tracheal migration nor evagination of the cultured wing discs:

tracheal migration; -+ : tracheal migration and elongation, but no evagination;
tracheal migration, elongation and evagination.
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Table 3. Effects of chemosterilants and the various chemicals on the
wing scale formation of Galleria mellonella.
H . *
Chemical Dosage No.of used Duration of No. of adults in rank of scale-free Mor;t/ality
(ng/2~5 pl) pupae pupal stage _ + Ft Attt b+ (%)
100 10 — 100
Metepa 50 10 8.5 1 1 80
25 10 8 1 8 10
2000 10 _ 100
Hempa 1000 10 10 4 60
500 _ 10 10 7 30
10 10 — 10%* 100
Mitomycin-C 5 10 8 1 5 40
2.5 10 8 9 1 ) 0
1 20 — 100
Actinomycin-D 0.03 20 8 1 95
0.015 20 8 5 75
500 10 - 100
EDTA 250 10 8 2 80
Control 0 10 8 10 0
* —: normal, +: light, <+-+: moderate, +-++: high, ++++4: extreme.

** Results of dissected pupae.
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Summary

It has been known that the wing parts of some
lepidopterous pupae are deformed by the oral
administration of several alkylating agents such
as metepa, tepa or apholate at their larval stage.
In both the in vivo and in vitro experiments, the
effects of chemosterilants on the deformation
process of wing discs in Papilio xuthus L. and
Mamestra brassicae L. was simultaneously inve-
stigated. When the morphological differences
between the wing discs of prepupae treated with
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and without metepa were compared, the develop-
.ment of both epidermal cells and tracheoles was
disturbed by the treat.ment of this chemical.
According to the histopathological observation in
P.xuthus, there appeared the inhibition of cell
division and giant nuclei or both degeneration
and histolysis of epidermal cells were observed
in the wing discs treated with metepa. While,
in the in vitro experiments, the development of
M. brassicae wing discs was inhibited in the
medium containing both metepa and S-ecdysone
after 48 hr of’ cultivation, although they were
developed by the pS-ecdysone-action at the
begining of cultivation.‘ From these results it

was concluded that the deformation of the wing
parts in these species was caused by the in-
hibitory effects of metepa on the division of
epidermal cell of wing discs. Abnormal adults
with the darkened and light browned wing
emerged from slightly deformed pupae of P.
xuthus and M. brassicae, respectively. The wing
scales of these adults showed the morphological
abnormality. These deformed scales were due to
abnormal division of scale-forming cell induced
by alkylating action of metepa in Galleria. No
deformity in the wing parts was observed. by the
administration of nonalkylating agent hempa.

Effects of Oral Administration of Acid, Base and Salt Solutions Upon the Concentration
of Some Blood Constituents in Silkworm Larvae. Shigeru Kuropa (Sericultural Experiment
Station, Hino-shi, Tokyo) Received June 19, 1976. Botyu-Kagaku, 42, 58, 1977. (with English
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