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Table1. In witro e_ffect‘of rotenone on the
degree of TTC staining of the nerve cord of
the American cockroach - in the presence of

0.033M of substrate. - Final concentration of
rotenone is 5x10~°M, pH 7.4, 31%2°C.

Substrate | Insecticide | IRcubation time (min. )
- ] 5- - 16 . 60
ndog © Coftrol | ==~ 4+ - 4
Endogénous Rotenone oE T X
' . . Control 4
‘ Succinate Rotenone H S
i
I-Glutamate] Control ++ -+t
Rotenone | . — . —~+ +

+++4 : Deep red. ++ : Light red, -+ : Pink.

# : Light Pink. — : No staining.

Table 2. In vitro effect of rotenone on the

O: uptake of mitochondrial * fraction  of the

muscle . of the American cockroach in the

. presence of 0.02M of several substrates. pll
7.1~7.2, 30°C.-

Incubation - Conentration of
Substrate time  |Control| rotenone (M)
(min.) 0= 105 10—
Succinate| 30 170.7 | 175.0 147.0
Citrate | 30 24.9 -3.5 —4.8
Pyruvate 0
a-Keto- 30 8.9 -3.5 —-4.8
glutarate, , 60- " | ~ 17.8 —~1.8 9.6
I-Gluta | exp.1 30 55.1 8.8 4,8
i mate | exp.2 30 59.5]12.8 10.0
exp.2 45 84.5|24.0. 16.7
d-Gluta- 0 -
mate

exp. 1: Without coenzyme concentrate.
exp. 2 : Added with coenzyme concentrate,
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In vitro- effect 6f rotenone on the O: uptake of mitochondrial fraction of the

muscle of the American cockroach in the presence of 0.02M succmate or I- glutamate pH

7.1~7.2. Final concentration, 10#*M~10-°M.
C : Control ——Q—— .

130

R : Rotenone  «+--@:-+-



‘ Bt ®

77 —~ TS EL s SR, 1M 53
WIZENLLE ’C*.iif&ﬂ'bf.’m’) L, Lipdicl-o
WVE T CERDIRINTIZ, MRRDROSUS &L L 107
~10-"M @B 7/~ TTILOMTIASIED & 4Liz,
bmmcax/m ey by Vs~ VR ST LY
iz ko d-yv 23 CBREPBEMU AL, W
RDiGIHED TIEL To 7 7 — o OIS % -
X4, co-factor 2MATHET BLENHZDT
NMTFRMNHTH L0

D l=rva L B EEE’IA: Uiz exp. 1 Tix
coenzyme concentrate®* ZiRiNEdT exp. 2 1T
THRMUIH, TOMHIZHED THI MO,

3. 1IN EIVRDRILIE&Be-r b K=

BDERICRIZTAF / ~VORE -rrse: o
& a-r by 2~V DHDETNZASIC TCA
4 o MIRYTIO R A ZT S/ 5 DT, T ORI
LT l-rwi g /MM{EE“} ISR TN 7'7;
BWRELDEDEEALNTNGD, $LnF/—
kb l-rwvs s B ORLS I Shiug 4%
@b | oV S — VERDEIRMII SN IR T T D Do
ZLTMED L7023 v B % 5T UTERARIR
PR URRIEEAND a7 b Zv s~ VR DIEIR
R UL & T H, Table3 {TiRT & 3 RATRHA
AL, UIHIT e-5 b )V’»'—JVMUJ'_EDUPF[I"’*
Tintze

Table3. The formation of @-ketoglutarate

from I-glutamate by the mitochondrial fracton

" of the muscle of the American cockroach,

Figures show uM of ea-ketoglutarate per 2 ml,
of reaction mixture.

Incubation time (min.)
0 45
Control 0.31 3.64
10-M Rotenone 0.14
10-"M Rotenone 0.34
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The free amino acid content in

Table 4.

the nerve cord and muscle of the American

- cockroach examined by paperchromatography.

Nerve cord ‘Muscle

Glutamic acid o+ 4+
Aspartic acid +- A+
~ Alanine + + 4

Glycine + gt
Arginine + ++
Histidine + +
Cystine + ++
Valine + -
Leucine e 4+
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d—Ketoglutarat e= t-Glutamate

cycle

Rotenone

The inhibitory action of rotenone

Fig. 2.
on the [respiratory metabolism of the muscle

in insect.
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Résumé

It has been concluded in the previous report
(Fukami, 1956) that the primary action of rote-
none is the inhibition of the respiratory metabolism

of the nerve cord and muscle of insects. In this-

report the effects of rotenone on the respiratory
enzymes of the nerve and muscle of Periplaneta
americana L., the glutamic oxidase system was
emphasized.

1. The degree of TTC staining of the nerve

was depressed by in vitro treatment of rotenone

Mo

v

the presence of [-glutamate, but was not

w2

‘in

Fom

depressed in the presence of succinate.:

2. The oxygen uptake of the mitochondrial
the the pr'esénce of
succinate was slightly inhibited by
with 10-*M
inhibited by

However, rotenone strongly inhibited the oxygen

fraction of muscle in
in vitro
but was not .

treatment rotenone,

‘10 M or lower concentrations.,

uptake in the presencé of . [-glutamate at concen-
trahons of 10"M 105 M or 10-°M.

3. The formation of e-ketoglutarate from I-
glutamate by the - mitochondrial fraction of the
muscle was inhibited by rotenone. ’

4. The amount of I-glutamate in the nerve
cord was abundant when compared with the other
free amino acids contained, but it was not so in
the muscle. The physiological‘ function of [-
glutaﬁate in the nerve of insects was discussed

in comparison with that of the brain of mammal.

From the results mentioned above, it has been '
concluded that the inhibitory "action of rotenone
on the respiratory metabolism of the nerve and
muscle is due to interference with the oxidation

of l-glutamate to @-ketoglutarate.
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