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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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1. {#%itﬁm 27~30°C (TR (.
g 2 VEERED BIHNTRELIZV 2 T5 7Y

Periplaneta americana L. [RMOMETH 5,

C 2. PR OEHSKCRARAVE  HRRIUS
microsyringe RMfILUTH 10uc D P32 %24t
0.02ml @ 0.975 HILINEAKETK (M/15 ERRREH I
B{3te, PH 7.2) %BUR 55 3 DAEDF A & BIAEA
CIEN L, WIBIRBRERAD T £ b L 7EHK 0.02ml Rk
BB E DB Lize e LTI2Y

4 b oD 0.02ml B LI,  DioHtBA A &
DMt RROAN O Th Do :

DDT, 50 ug; lindane, 10 ug;

. methy!l parathion, 5 ug; rotenone, 8 ug. -

3. FRBOKSHEARBIUMRILEHDA R
W Lllom BbFI TR T ¥ T Vi3, 3
Sy = VICAIVT 28~30°C ssiiciit x, 5 1%
T 6 K9 1IN DIC D ZIER D & 5 TS DO
23 L UMD, MBLBD REH (2T 3 ke
IR~ LY 6 HhkEER) TR IO INL 0.925 Hiftin
MRV HE (M/15 BEIRALIT K e & te, PH7.2) ARTHE
HELIIBIC 17 4 7 4 ZRPRTHRE UBRIL& B 5)
M FRE 75 & TRIEL Toe DRURENIER & BT,
1025 1Y o0~ VESRUKIAH E B UICE:,  LRsE
thiicsy, ki3s3 LePage MJIED D THHM
Ly 2R~ R—smw b5 7iREbIEHA
OFEIEN Y R HEL TS, TDORMERMELI,
ir30, V20— UVESRKIENR (T N O IO DA
Schmidt & Thannhauser DD THEH LThHET
M1 L e DINR (GBI L ORE B~ D P2 D
A DTN E BA SR TTOIE 210 1T

Table 1.

w2 B-XV

T THSHB R IE U1,

I ETR S~ D P @FZDJ%R)‘Z&%.‘J'&’\&TJD.
FUIFIALTE 6 B 30 738 5,  FBUFGIHEN LT
A (AR ER< ), M (s X BN RIm),
21 (B & o8, PR GIBLR), REE O,

B 2D ZOMARHGELICE, 0.92

B LR KA K (M/15 RS 2 at, PH 7.2)
TURMER:, AR T o TR TR LT D $HUES
W Utce %238, BUHMEDRERTE c.p.m. /mg
fresh weight &-_ UTHRL Tz,

%5&#%

1. :1'4:7’ VORFEER ENEONT SR
BFIDAETRE O Hitic TSR % 1RSI
DUYNIER B S o TERATIZBRBAlIC OV TEENE
REATZOEXDYLEOHB BRI TETH D,
KEBEL, TR FRBACONT, 1HMD
RIEGTRERTTDIz0 BERFILIRE: D 2L PI DY
RIZBBBIDEESUC LD THI2 ORI HH5, KiT5}

- HERRERIW IR ERT,

DDT : #IENHLTHINES,
" Lindane : #HIENT AT A TRASKEIIT o RINRIT 04
‘pr&mw%f@ao \ '
Methy! parathion : ZEINZSTUBSHT, JRGHANE%
S . = '
" Rotenone : MUsBHEBRMDIEIR BT 5 & K105 %

BERICIZHA D TS

"2, P ORBREAOBE - ASUIYIMK
LR iTid~s P2 0 BERRBHRIEYTAD & h AdL
zwénwwﬁotkmibwmmmﬁﬁvubut
LDTH BN, HABRHEM~D P32 OBUM#IL
WO MO 5 RICH B —RINIZ M LPE AT
HEEALNDOTAUCTUICe SIRRIIULIN 14

:Dist;jibdtion ‘of P* into cockroaches, 6.5 _ho‘urs'aflte'r the tréaimeht with
insecticide. (Figures show c.p.m./mg fresh weight. The results are given as : mean
4 S. D. (extreme ranges of values)) ' :
lHea-d ‘ Legs Wings _ Nerve cord- Gut -
Untreated 123453 141+25 " 96420 286477 ' 8184178
nirea (87—193) (111—189) (70—120) (209—320) (707—1015)
DDT - . 153+31 11738 " 94114 293+£77 | 6264169
I . (125—198) (98—173) (78-109) | (214-353) | (471—851)
Lind 137454 * 130449 109+24 . -| 292466 . |- 482495
indane (91-193) " (85—191) (84—140) (211—371) (383-—-580)
- 132447 1244-31 154£41 © 4234120 518483
Methyl parathion™ | ‘95" 199y | - (97-167) | (121-207) | (355-565) (408-612) -
Reot » 14145 - 137431 9325 342486 725472
rotenone (97—204) (99—173) (69—124) (255—389) (674—814)
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Fig. 1. Differences between the treatments
of insecticides on’ the distribution of P3* in

" roaches.
(1) untreated,

" (4) methyl parathion,

(2) DDT, (8) lindane, .

—— non-significant (p=0. 05),
----- significant (p=0.05)

(5) rotenone -

R - S f

BEEMIR it Huicko>T P2 OUET-
THeh iz b HRMEDHILD,. c.p.m./mg fresh
weiglt THLIZMSRHESTAS BRIz 2 &, KT
KEAHTZ L, B, BUE, SRR, S
MDD P OUEITIIc B S aTiZ R 3 e »D
1o, BIEIOOA & SHM D00, FHESY SRR T
B> PRI & 72 D o S RUUFILINX I DS
QM®£®@m@ﬁ0LMﬁ.ﬁm.mm,mwﬁ?
AR DINT 522 DI 2D s1vr
W ANEREE 30 XL OANZ AT 12 methyl parathion &
DDT FEDBE O DU S MUK & ol

RHEDBD HNBWEHDH D,

3. HER BV BBHICRITSBRHEEY
RADPEDEDAN  HFIOBGENN % RLD
& HFIRIAI DES RS & A 2oy RN T oIR8
DRI DU DN S Do S LD
RAFRDETL S H~ DU, ME—DDFERNT AT 248
w&“%v)rmwoﬁ‘h&méwwmé«<§<

) . Nerve cord
Ba-insohible fraction Ba-soluble alcohol-insoluble fmc_tion
A AN
X, .

3PGA oP TP oo X,

oP Q <:’c> o
O ADP |, . O = ADPO 1

o G6P 0

. HDP ATP ) ATP

)

&

e

3PGA

Q.
o)

HDP

ADP

Fig. 2.

o

Femur muscle

Chrorﬁntogram tracings of phosphorylated intermediates from ten per cent

trichloroacetic acid soluble fractions of nerve cords and femur muscles of roaches.

Solvents are :

isopropanol, isobutanol,

conc. NH; OH, distilled water (40ml:20ml:1ml: -

39ml), followed by isopropanol, Cl;CCOOH, conc. NH;OH, distilled water (75ml:5g: -
0.3ml:25ml). The following abbreviations are used : inorganic orthophosphate (OP), 3-
phosphoglyccrate'(3PGA), glucose-1-phosphate (G1P), glucose-6-phosphate (G6P), fructose-6-
phoshpate (F6P), fructose-1. 6-diphosphate (HDP), adenosinetriphosphate (ATP), adenosinedi-
phosphate (ADP).
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v Téxble 2.

st B o2l %IV

Incorporation of -P3? into phosphorylated intermediates from ten per cent
trichloroacetic acid soluble fractions of nerve cords and femur muscles of cockroaches.
(Figures show c.p.m. of each spot in paper chromatograms) ‘

Untreated DDT
Nerve | Muscle | Nerve | Muscle
Ortho- ) _
phosphate 1567 27332 1537 14144
ATP+ADP 503 | 22318| 358 | 9086
Glucose- ’ )
1-phosphate 38 1004 7 108
Glucose- :
6-phosphate 57 382 42 . 104
Fructose-
 6-phosphate| - 63 88| - 76 342
Hexosedi- : .
phosphate 90 . 366 49. - 126
3-phospho- : : .
glycerate 42 228 44 90
X 45 108 28 64
X: 26 426| 12 134
X + 490 :108
X4 242 74
Xs 1970 .. 594
Xs ' % *

: L?ndane pl;{ztt}}?i]ln. Rotenone
Nerve | Muscle | Nerve | Muscle | Nerve | Muscle
2273 -16468 } 1519 11460 | 2491 21674
345 15066 806 8704 363 20984
54 188 42 58| , 26 426
a1 | 18| 45 | 46| 35 | 250
46 326 30 146 29 | © 392
- -
55 216 58 292 39 322
38 136 24| 13| 41| 206
28 96 | 24 68| 71 |- 98
38 76 39 54 24 | 176 .
142 v66 438
56 © 38 208
328 164 564 -
* * *

% not counted/
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Incorporatxon of P* into ten per cent trichloroacetic acxd insoluble fracuons of .

Table 3.
nerve cords and femur muscles of cockroaches (Figures show c. p m. /mg fresh wenght)
Untreated < DDT. Lindane - ‘ plz[rztt}}l)!ii n 'Rotegone/
Nerve | Muscle | Nerve | Muscle | Nerve | Muscle | Nerve.| Muscle | Nerve | Muscle
Lipide fraction 23 4 19 2 22 4 14 2 23 4
Res.idual fragtipn 16 13 14 10 15
except lipide ) ‘ .
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Résumé

The influences of several insecticides, DDT,
lindane, methyl parathion and rotenone, on the
distribution of radioactive phosphate in the different
tissues of the cockroach, Periplanecta americana

L. and the incorporation of radioactive phosphate

into phosphorylated intermediates in the nerve

cord and the femur muscle of the insect were

studied.

1. Radioactive phosphate injected into abdomen
of the insect translocated quickly to head, legs,
vs.lings,i netve cord and femur muscle. The
- feature of the distribution of radioactive phosphate
in the different tissues of the insect body was
similar to that of other insect which consumed
orally radioactive phosphate. Half past six hours

after the injéction, the order of the accumulation

of radioactive phosphate in the tissue was as follows: -

gut>nerve cord>legs>head>wings.

When the insect was treated with insecticide,
the acumulation of radioactive phosphate in the
nerve ¢ord and the wings of the insect was qffected
by methyl parathion or DDT. .

2. ' The radioactive phosphprylated intermedi-
ates contained in the nerve éprd "and the femur
muscle were traced by paper chromatography.
As the result, orthophosphate, ATP,  ADP,
glucosg-l-phosphate, glucose-6-phosphate, fruc-

tose-6-phosphate, hexosediphosphate, 3-phospho-

élycemte and two unidentified compounds were
found in the nerve cord, while the same eight
compounds mentioned above and six unidentified
compounds were found in the muscle. In the both
tissues, most radioactive phosphates were occupied
with orthophosphate,” ATP and ADP." Several
phosphate esters which are known to be interme-
diates of glycolysis were also found to be present
in the both tissues, but their contents: were
relatively small. The ratio of orthophosphate (P3?)
to ATP+ADP (P3?) was higher in- the muscle
than in the nerve cord. :

- When the insect was treated with insecticide,
the rate of -the incorporation of radioactive
phosphate into phosphorylated intermediates in
the nerve cord and the muscle was inhibited,

especially in the latter tissue. The ratio of ortho-
phosphate (P3?) to ATP-+ADP (P3?) was different
from that of untreated one as shown in Table 2.

The incorporation of radioactive phosphate into
phosphorylated intermediates in -the nerve cord
and the muscle were inhibited by treatment with
insecticide as the following order: methyl
parathion>DDT >lindane’> rotenone.  Also, the
incorporation of radioactive phosphate into lipide
and ‘residual parts in’trichloroacetic acid insoluble
fraction was inhibited by 'methyl parathion or
DDT. Lindane and rotenone had a little effect on
the incorporation of ‘radioactive phosphate into

the above fraction.-

" Studies on the Degradation of Pyrethrins.
and. Kokichi Nakasmrima (ReSearch Laboratory of Dainippon Jotyugiku Co.

III. Yoshio Karsupa, Tadayoshi Trkamoro,

Ltd.) Received

Oct. 29. 1956. Botyu -Kagaku, 21, 139, (1956). (with English résumé, 144.)
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