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Summary

Toxicities of seventy six kinds of pesticide
ingredients to three kinds of fresh water fishes
and two kinds of fresh water daphnids were
evaluated. The test organisms are Cyprinus
carpio Linne, C.auratus Linne, Oryzias latipes
(Temminck et Schlegel), Daphnia pulex (de
Geer), and Moina macrocopa Straus. Experi-
mental results are summarized as follows:

1. In general, organophosphorus compounds
are less toxic to fresh water fishes, while these
are remarkably toxic to daphnids. Some organo-
phosphorus compounds are toxic to both fishes
and daphnids exceptionally.

2. Chlorinated hydrocarbon compounds are
remarkably toxic to the fishes, but not so toxic

Hivis

w32 #%—I

to daphnids. An exception is Thiodan, which is
remarkably toxic to both fishes and daphnids.

3. Carbamate insecticides are non-toxic to
fishes, but specifically toxic to daphnids.

4, Organomercuric and organotin compounds
are remarkably toxic to both fishes and daphnids.

5. Organoarsenic fungicides are low toxicity
to both fishes and daphnids,

6. Organosulfuric and the other synthetized
fungicides tested are highly toxic to fishes, but
not so toxic to daphnids,

7. Herbicides are generally non-toxic to both
fishes and daphnids, but some of them are toxic.
8. Fresh water fishes and daphnids are
clearly different in susceptibility to pesticides.
It is impossible to presume the susceptibility of
the fishes to pesticides from that of daphnids

and vice versa.

9. A considerably high correlation is recog-
nized between the susceptibility of Cyprinus
carpio and C, auratus, and between Daphnia
pulex and Moina macrocopa.

10. Orizias latipes is selectively susceptible to
some kinds of pesticide ingredients.

i
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Recent Advances on Plant-pharmacology of Dithiocarbamates.
Research Institute, Kyoto University, Kyoto, Japan).

Akinori Ugvama (Pesticide
Botyu-Kagaku, 32, 11., Jan. 28, 1967.

UFF A= 4 PRREROFPIEIN BT SIHE OB LI (GEBAFEER HIETTTHR)

1. 3 C ®» I

DL YNIEE LTI D L E, 2T
DB ED L ST L THEMICH L DB S5 &
WHEMEEL SO MROERTH S, ZOENE
BORT &, MESIAN D Bz x Sttt (foreign
compounds) iIZHL TUVHIZSEDE I b DHWVIEYH
CEHPERBREA OB HIIHNLTED X 5 RIBIE
BBy EWVWHZEO@ITIT A S, LU
(fungi-toxicity), Hi¥38L/ER] (phyto-toxicity) 15
SO EVEROBYWE (mode of fungicidal action)
R EDWTHREBRAE L Tw 5o, BIE
PN IR T B BB AR D &, BT
L7,

bhvbNidHiic 5 ShizgiRloEMmcBL T

2 LFL DT LERLRERS R, TOT LIREY
&L TORBIEFRENEFEKD 2T L, WHORE
WHE~OIGH, &SIk X o giic i 551
HERIOERIY (residue) DTG, & ¥ iXFIUCE
75 ATk is E OFEEN 7 & 0N R LR L0 S
LML AT S VI TH 5,
ZOEBTIR Y F A -84 4 b TRTER ORIk
Pz 2>, B L TH I v 4Rt
SENI KUEIRRET EATEMEE T 12 X D R — A
T2tk o Tl aNFca =~ 2 SR BAL 2ot
5, RIS VO, hovie, sk
ZFORERGURIT 351 S IAVITE DD ik Eizon
* HiHIRPIE R & TRRBIL TR BILFHS « Rtk

A% BB 30(3) : 96~103, 1965 %@ N
Tz,

1
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TLHbBETEITAHINERS.

1965~1966, & 13 7 + S EHEIEMFTEEKBN.R.C)
25 buey bARRIRHS N, MEYEOBBLS S
VX = VEERRE (Ceratocystis ulmi) ORGHETED
Bigee 3 58 a% G, £ L & HF SR TIERT
OB E LTHELV 80~100FEE D = v DXk
DOREDIDITH T 2 —3ETHIET 28RE2E0
Bl R TR 5 IR o BB & £
DAL I O RPHETE & HIYSKEIPIF O BNE S %
ML 7z, TOZ &L, TOHHEEHEL 282 DF
HTh D,

MeniTsicdicd, SL0BH2BEEbcH
5 v 2o H.M. Dekhuijzen, J.Kaslander, A. Kaars
Sijpesteijn, x5 042 G.J. M. Van der Kerk p4{§
TR & omEFRT 5. '

2. ERENDISFAN—A L F—HBLEHD
]

%+ Dimethyldithiocarbamamic acid (DDC) (I)
DOEBEMY (systemic activity) 2P LA. Thbb
F v Y flioin Na-DDC A 2 HREIBHL &,
ROk L TS < ae. ZhicESRo%%
=4 =X, HECAEY 45004 5 23S
Lz, & EBBOMEL, %o-—Eitk e
7=/ (85:15 v/v) Z Bl & LCTR—/8—S @b
2SI 7B

 (CHy):N-C-sH (D)
S

A bY oy FILER, V0 okl ATHEE, $997%
AR (Glomerella cingulata) OFSFIIET AM
WxsrikkicwE o, 27°C o BRECHF-7. 2H
BAMY) vy TR ZDONECDEEORDEETE. L
L 3 20HWA Ry b GEHEH)RBISIT, el
T 5YBROFEEEZL DT (Rf 0.03, 0.27, 0.58).
Z DT Broad bean, French bean FXUt# /3
A ERMMAL L SLERETH - . 72 Na-DDC
DOXEBEECERTHE ERo 3 28y FEEES
MR DoAY b (R 0.87) 2187,

ZoToiun IMoWITENE, HET o & xdt
L7 ZOWAARYED LIRAIO YT 2 ALY
* DDC 44wt Cu Easics 1~ b LT Copper

dimethyldithiocarbamate (Cu-DDC,) 241 3.

z @ Cu-DDC; 37z AL LE&ETS. ZThOA N

5 AWARE L LOIKEKOMN, =4/ —-4T

FFIAEL EBREL TR E¥ARUTHS., I

BLOWBEEHFAUTHY IS HEBEANY v 7

CuSO, »HEL UV HEt itk - TAL 5 Cu-DDC,

D2 FIAT 5 EMBRER & - T DDC ofit
W EEMSPEFE I DI

12

SIcDITHY MBI ZRIRT 522 TH D, s
bh, FVIHIILY » A EDHRIVT LMD
Anotst U e # 4 TR 50kg 1z Na-DDC 100 g &7k
501 % %% EMRLET IR L RE0.585:51- (N, N-
dimethylithiocarbamoylthio)-1-deoxy-p-glucose
(DDC-glucoside) (1) 23 FBE S,
Rf 0.27 i h REECHERE Ch -7, £
TERRELUEEL bW EILA
7RG (Sacc. cerevisiae) DIYEI % Na-DDC
D0. 1%L 7o 2 %, Na-DDC (Rf 0.87)
DIEF,II2OOPE R A v befdlz. Ll 2k
PHEBRE L LN TE b LTS JT, REZ
hFNn0.30£0.39Th-7. ThbOYHZRET
B, MR/ 3ke, REE7 1008 YA
7 ®yv 100g, Na-DDC 1082 K 1001 24 &
WRSME T T20~25"Cizfi -7z,
735, 15050942, Na-DDC 90g& 7 Foflizkg %
SHIU 7o ZORAERESSH (active fraction) [3ik
Fe LT shie,
Rf 0.30 : y-(IV, N-dimethylthiccarbamoylthio) -
a-aminobutyric acid (DDC-a-amino-
butyric acid) (1) (L)

Rf 0.39 : - (V, N-dimethylthiocarbamoylthio) -
a-ketobutyric acid (DDC-a-keto-
butyric acid) (IV)

Z LB @ DDC—3LEH{ L&YW DTEER Bact. coli (K
5E45), Glom., cingulata, Asp. niger‘ ({BZHUM
), Clad. cucumerinum (%7 9 % 5594618) CLHE
ahte. :

2y 4 2R L Na-DDC k OFIGHERNL, 1)
H4:3¢ Na-DDC Loz LizHL A0 bDTH

L BT rdbhrotbdT, Na-DDC & o4 4]

B & ORISEREO > 5 RE 0. 27 MR THIER A2
&5, B-(IV, N-dimethylthiocarbamoylthio) -a-ala-
nine (DDC-alanine) (V) (L %) %47z,

—O0
|
(CHy);N-C-S-CH- (CHOH)-CH-CH,0H (I
S
(CH;),N-C-S-CH,-CH,-CH-NH,-COOH )
"
S
(CHy) zN'E‘S‘CHz-CHz-ﬁ-‘I«—COOH (M
S 0
(CHg)sN-C-S-CH,-CH.NH,-COOH )
il
S

s 4 o b kb b5 o DDC-
alanine  DDC-glucoside, §§t:%3%55 DDDC-a-
aminobutyric acid ¢ DDC-a-ketobutyric acid

FTRCERIT L > THHRS N YV EHRITL
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U3 O£y b (Rf 0.03) ILFMHIVE
STV T, — Fungicide X 8L T
<.

DDC-alanine #IiftL T\ 2% & %, Glom. cingu-
late OBBRE TRV OTEYINFLIET
7evat, iodine-sodiumazide ¥k 2 A » k&7
THIEL 7. —7 DDC-alanine ZfuksHidius
serine & cystine OAURAHELE SV DA%, AN
DAL 5 2 & RMBRINICHETEL 2. T o
1T RE ML TCEBTDORE RS H—TH DT e
ot Febd thiazolidine-2-thione-4-carbo-
xylic acid (TTCA) (V) Td 5.

— NH —;

C-S-CH,-CH-COOH (n

S

i3 DDC-alanine OFEREAMIIMHC X - TER
X%, Tk DDC-alanine 526 dimethylamine
(CHg)NH MR EE b 2oME+o 2 icd 54,

.35 Na-DDC op—RixMiltisfbginmrisz L,
dimethylamine & CS; iz7c% (%1 KB,

3. DDC—#{taDIEE R (interconver-
sion) &iEIME

SRR MR L 723451212, DDC-a-aminobuty-
ric acid #5722 dEZITHINTH Y MR (V) &
HU %, ZiUINigtse transamination ¥ 7= i3 de-
amination {2k - TH o ebhb e TIV.

- &z DDC-alanine o % v U il coMILEE
ik REpstz, DDC-alanine X &9 Y £ 5 iy
LU CHIBREIIEN D 5. 2405EIRICF ¥ Yt DA
NBNIRLD 5 B54. 1Rk SR S, 1]’
i o LR {LEY, Jicdbb DDC-glucoside &
Fungicide X ZZ&ftx iz, 7, 4750 21 BER
BESMEAIZ & D 2 ¥ DDC-alanine |3 #hFh
69, 767:5UNZ 90 iUk 7. —F DDC-glucoside

TTCA (W)

1

ORAFETHINL 72, £ LT TTCA o) ohitix
BT

100 ppm ¢» DDC-alanine OHIFRMFIIZ X - TE S
PRETEBHIFRL 1B o v fkriuciz, JAFD5 (14480
ppm @ DDC-glucoside & 292 ppm ¢ DDC-alanine
PRS0 S LSRR TV

500 ppm & DDC-glucoside THEPUIAL 222 Y
WRE S PHMICHL TB B R Ehi. ok &iX
110 ppm @ DDC-glucoside & 103 ppm ¢ DDC-
alanine %Iz 5. < A Tz, X512 Fungicide X
DIBIZ X 5 TH L LIRS ED v,

S-Carboxymethyl-», N-dimethyldithiocarba-
mate (carboxymethyl-DDC) () > % & Vi T
FEmdbErDd LR,

172 ppm OHBYEIAI 5 2 AT carboxymethyl-
DDC o 2. Img 34 G HMARIZ & b ST S,
0S5 % 0.2mg i carboxymethyl-DDC o TEIL
L{37-. 3% b3z DDC-alanine, DDC-glucocide,
Fungicide X 3; & v¢ N-methylrhodanine (Vi) /¢ &Iz
iz, hEMiciz b o DDC—ILELEY
(carboxymethyl-DDC) 26 ppm & DDC-alanine 50

Cppm %<1, —JiHlicts DDC-glucosidedZpis

ZEN TV, =15 DDC-alanine & DDC-gluco-
side |3, &7r:=x - carboxymethyl-DDC orhfigf it
99 1LC, DDC 4 Ao bR EN LD TH 5.

(CH,);N-C-S-CH,-COOH (I
S
CHy-N—C=S (VD
0-C §
N/
H

[# i Na-DDC o FR{L#3 tetramethylthiuram
disulphide (TMTD) (K) % (Z iz DDC » 2 4F
BELIEEZZTIVAY) 399 & 20 0IZNE

DDC-alanine (V)

\LT\L _rr—Dimethylamine, CS,
Fungicide X : DDC-ions (1) : DDC-glucoside ()

NOTMTD (K)

Carboxylmethyl- (__>)N-methy1rhodanine
DDC (V) ()

DDC-a-ketobutyric acid <« -« DDC-a-aminobutyric acid

(V) .
— HEHY

(m)

#1 ESREYE L CICEIEIc X D DDC 4 AL B X
Zh b OIEBALAY O EZ IR

13
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f81% Na-DDC 75U £ O IHEAYOEINCN T 2 AR LR

Bt {5 B ik 33 BE (ppm)**x#

BER B Y (A)

(B)

.DDC-a-amino

Na-DDC DDC-alanine Na-DDC butyric acid
Glom. cingulata* 1 2 0.2 2
Gloeo. fructigenum* — - 0.5 2
Asp. niger** 1 20 0.5 >100
Clad. cucumerinum** 1 20 1 >100
DBot. alli* 0.5 2 0.5 20
Hansen. anolama* 1 10 0.5 >100
Sacc. cerevisiae*** 20 =50 20 >100
Bacil. subtilis* 2 10 1 100
Bact. coli* >100 >100 . >100 >100

* Glucose mineral salts agar (pH 6.5)
*# Idem + biotin

*#% Malts agar (pH 6.5)

**%% Incubation time, 3 days

(A) : 2k 6) X b

L% DDC-alanine, DDC-glucoside 7g & UNZ
Fungicide X #&U 5. Zhi3®SciEdiL 72-TMTD
ZhbWT4 Y bR X > Th RS h.

(CHy);N-C-5-S-C-N(CHy), (K)

S S

SO L1 Ko & 5 Kk HIEE RS HEY
LRI X > THTlnbhTwaZ e dbroie.

DX HRLTHEL = DDC—IL R bAHotiil:
IR ORIV b &5 < IREMLEEE C il
hIH1ELOZELThs.

FE1R»Hx+V Y 28425 Glom. cingulata D
AL, £ OREM LR Na-DDC 1 ppm izl
< DDC-alanine i% 2 ppm, %7 Clad. cucumerinum
TikrhEhlppm & 20ppmTH5. 2% h DDC
134T DDC-alanine &\ 5 3ERILETICELL
THZ LI X THEEIETL TV 5.

OXILBRELDTHE, —BTIBHEND
HHE bV 5T LBV, L LYEE I Dekhuijzen
B LI 20X 5 BIRN R BF L 20
50T, ZITRIDBVWEWZ ERZT S,

BT X -T2 < 51D DDC-g-aminobutyric
acid o}iikix Na-DDC i s ~T, Glom. cingu-
lata OE12ix 1/10, Clad. cucumerinum DL
I1/100BL FETFL T w5,

Na-DDC, DDC-alanine 3 %\ 3 DDC-glucoside
TCIREPMIE L 22 & &, 283 v VER Clad. cucume-
rinum QBN SERBINDPIEI2EDQ L STHPIL
45.

AN S hichiftkAicidligio DDC 1 % v oipn

14

(B) : 3RO X b

z &, DDC-glucoside i3 $iEiiEN Z bWV DT, B
PrEhfti: DDC-alanine IZAt3 22 &0 CE D, Th
TR v Tk ¢ DDC-alanine @
BULE & RBERZIR & e b PATBRRICH D T L
55WS1TH%. %L T DDC-alanine OHIIFRER
B 5 BEErERE Z ORI X 5 DDC 1 %>
DD DL LF LR

4. Carboxymethyl-DDC DR X FILKIS
(demethylation)

Rt DG i3 demethylation & methylation X
EELT1o0ftEk (donor) 53 F 55 1 DORE
f (acceptor) 3712 methylgroup 21X 2.8, Vb
% transmethylation system 12X -5 T352 b T
W5, Lo UL # 74l (oxidative demethy-
lation {37 5BHF LD 5.

Carboxymethyl-DDC # % % 9 %> broad bean iz
#¥54% & DDC-alanine, DDC-glucoside, Fungi-
cide X 7X@ DDC—3 (b &M &L 5150 Tk
7t {, N-methylrhodanine # 4=V %2 L33 CiLD
O L R TO E O F VEIEH
TokZizL®T.

(CHa)gNS:SCH2COOH —> CHaN(I‘,ISCHgCOOH

s (M Hs 0

Z @ S-carboxymethyl N-methyldithiocarbama-
te (X)/»5 N-methylrhodanine (VII) ~o[fA5li: pH
7TUFTRARKEE TS, L LrhoR Pk (CHy),
NESCHZCHZCOOH DAV 2 F IR I Z B H

~fe.
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' H,C—S—CH, H,C—S—CH,

'H,C—S—H HO—CH, H,C—OH H-S—CH,
o AR HENH,  CH, ~ HONH,  oH, . CH,
2) Ico,H H(l:NH, = Com HENH,’— (|202H+ HC|NH, = HICNHZ
| é:o,H CIZO,H (l:OzH <I:02H
Cysteine 4+ homoserine Cystathionine Methionine

Serine + homocysteine

S=C—S—H HO—CH, S=C—S—CH,

R micr. I | -

b) N CH, = N CH,
7\ | /N [

Me Me HC|NH2 Me Me H(%NH,

CO.H CO,H

DDC + homoserine DDC-a-aminobutyric acid
S=C—S—CH,
| plants
hard
HCNH; micr.

? I NI
Me Me COH l )

DDC-alanine . Serine + DDC
a) ffE#ICIsiy 5 cysteine 8 methionine ~4:{}/RFEM (biosynthetic pathway)
b) fuEYncisiy 5 DDC-a-aminobutyric acid ¢> biogenesis
c) Hi¥iz3s1r 5 DDC-alanine ¢ biogenesis

2 DDC #ilifko biogenesis

7:Z X13 biosynthesis ThhH, chnrdbox5HT

HRDHEHBIZE T HWT, CH;,}I‘; (“:SCH2CH,COOH

S
BIHETEIE 78 D

ML L THENOED X S iRk
Mk ptd %, Firvid carboxymethyl-DDC o
diamino group FRTD12H 5%\ iX 2 5D methyl
group 7% ethyl group T E»hxbhi-& X8R
Thd(H2HK).

12 S-Carboxymethyldialkyldithiocarbamates
/5@ Rhodanine AR

R,R,NCSSCH,COONa Rhodanine 4%
R,=CH; R,=CH; N-methylrhodanine
R,=CH, R,=C;Hj; N-ethylrhodanine
R;=C,H; R,=C;H, none

Z ORI EACRIE LRNIR 2 7 vl
&> (selective biochemical demethylation reac-
tion) OHDHZEELBL TV,

5. DDC—H#HikawniE 4 (biogenesis)

Biogenesis &\~ 5 SR AR A RBSIG & ([R5
U o431z 4, By, biosynthesis & 1322 h 5 HEAIZ,
TSRS BBV X St licvni v 548
BHbo* ZORMLERZE WHE TRoN

i2:E & LT biogenesis izJ{t+ 5.

DDC-alanine ¢ DDC-q-aminobutyric acid o
biogenesis IZ[-} 20 ¥ DRBNIMLIL 5 TH 5. ¥
754>t DDC-a-aminobutyric acid 3 DDC & homo-
serine  OREF M HH 1 (enzymatic condensation)
Lo THREINDH EHZALND,

(CHa)zN(ESH + HOCH,CH,CHNH,COOH .

S
(1) . homoserine

—> (CH,),NCSCH,CH,CHNH,COOH + H,0
S (m

Z DOPYBE: methionine AU EMIC X - THIRSH
HBMRIT L L PITV D, 1947 45, Horowitz 37 # /¢
v h ¥ (Neurospora) 2 X 7 methionine D{}/RIZ
ML T 2-a [} X 5 el e 2.

CHROBI - TiEN DA ELRIHTLHRE L
7-. Cysteine » homoserines:fii7} L “C cystathionine
oL 5. 2t /MEL T serine & homocysteine
EBEUD, ZOX5IZLTSEITRC-30{tASD
C-4 oL OaIZA XN S, #45 homocysteine
¥ methyl group # 51} AL methionine % 4T 3.
* SREAET - LSRR : KRS O AR pp. 208,

1966, HEULFERALE

15
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3 DHEMF T TR C ORISR Cdh 5.

DDC-a-aminobutyric acid 3, cystathionine &
RAUARLAUBEAERTERING LHELES (B
2-blX).

Cysteine [XEf# D active site izt VW TiXh 552
EETDDCItEk EMn2 52 L) TE%. Homoserine
ixehds DDC LEEAL T (cysteine BIER OFHE
TR L 7 & 1% cystathionine #5725 Q)
DDC-a-aminobutyric acid % &4 5R¥5 L& X 7™
ZoT L3R O cysteine 2 53hi¥, DDC-a-
aminobutyric acid DAERSIHIENEZ L5 LH
Bilin o7z,

DDC-a-aminobutyric acid %, Na-DDC X bix
b\, HEEEE TS, oA Yss i
X o THEE DDC 4 v 2+ 5. £DkdH
ERIEHAOFETHAOEEZL® S XD LR (lethal
synthesis) 3 72532 L HHEE SN 5.

Z ORI 4 912 X 5 DDC-g-aminobutyric
acid DERIZOZFAEIN S L O TRV, X
%5 DDC-alanine &58IZ 3 BA LG 5.

TREPNT IV T cysteine $>8 methionine ~»
IR Th 5 (Hi2-aX). Lo L0iRiE»o
RTCEGIR T, TR olRkBIERsh
T, B$ELALREREI R bhTw5EE
Z5h5.,

L LR Cdl 2c RCENSE~NTRRL, &
POEANTTURIEHBEHTH D L HBA OIS, ER
ORETIE, serine {3 homocysteine L #5411 T
cystathionine %#->< %. FUHHERT homocyste-
ine 22 DDC ik Xx»x25h5 L, DDC-alanine
cystathionine DI{H TERINEDTHAS.

DDC-alanine 3, Na-DDC X vix X\ stk
Lo TWs., ULk bz ofEfi Na-DDC LhA g
OHEHEL ST 5 X 5WHE KIHTHOXB) ik
X o> THittsh%., £hwpx DDC-alanine 35§t
& o TafREShEiEED D X\ DDC 24U 5.
I X S5z T DDC-alanine 3MIIC X -T2 5
h, fuERic s TR S,

6. M (HPRICHFES S Na-DDC DHE IS
BT SHROBKRHR

XY XLHTRKO0.2ml % T a8 — v /7k(85:

* DDC ) homoserine & DRISIR—AFIT = 2 5 v L

D SE S 5 2T thionocarbamate (S=(':-O-)
EZBLELILND. Ul - T DDC-a-amino-
butyric acid ot homoserine T/g<{
homocysteine & DDC ofjORGEEZEALZOM L
hRYETH 5.

16

B 32 Bl

15, v/v), TRRIETINE A EICELA. 2 MY

v T35 %, 0.5 ppm @ Na-DDC & Glom. cingu-
lata DFIFEIET ABBK E 2.5 itz o .
LK Na-DDC iz #ili+ 2 PEBEET 5 X8
v POZRIBEROMBELFT L LB D DT, FHEHlE
Bl bR oMM EYBEL & 32,

FORERRE0.08 & 0.5ICHMA Ly bafE X
5ic, ¥9 Y {07 N3~ VERRSE» S ERE
WZREO0.08L 0.50IAHKy bafBiens, 7o~
NARBSEPSIXINLDRH y MIES o7,

BEKZT S 2 —~V/EER/K 4:1:1, v/v) iTh
ZTRARONELE T3 L 4fHoHERAR v bbb
Rf 0.04, 0.13, 0.23 5 X 0°0.35 B @b hi. Zol)
4 L-histidine & L-cystine 2 X< IEmM+ % &
Rf 0.1320.350 2K » MIXDITAREL LS. hb
MiF% b bV KBS, Rf 0.1313 L-histidine,
0. 35/ L-cystine ‘C& 5.

HPEKH 7V a—AVEBEFEORE » MHIZSL
¥i % L-histidine & L-cystine ofita, +h oot
RCE > TULHENBHRAR Y hOKEST LHIKL
7R, & L H Wit histidine L cystine X
L TxhThiy 400ppm & 500ppm & Eh T &
#EESh, UL 2o EoREbi/ne L-histidine
L L-cystine O & /KicE P LIz E X1 -
DEVHDL, ThUNC LB EIMEOFETS
T & MR T 5L TR,

DDC—3t@{t&EM oMbtk 3 b 2 D LAY Ticd
H Na-DDC THRE 3o & s Uikl x
STXERTONS. ZoZ ki DDC-alanine 75 &
ORLEYBER SN L &, T80 DDC 4
* itk o Cu LA L € Cu-DDC HaELD
HEREh BB T B ELELLRS.

W ERDBEHET TRD & ST IHBLAYR IR
LT, —3iiitkods Cu-DDC Ha{kr o< XS
THb., 204 1:2 complex (Cu-DDC,) 5\
VX 1:1 complex (Cu-DDC-) »3-0<K Hivdmdlhil,
HIET S Cu it DDC 4 Ao mfticd 254, &
¥ Cu-complex {ERIOIHKIEMEIL (ultimate site)
V3 lipoic acid & BE##E lipoyldehydrogenase (dia-
phorase) CThhiXwvi:vbhvTna,

7. Dithiocarbamic acid FMtkDILid:as
SEEEMEOBRR

Carboxymethyl-DDC o#iEiH: 13 FEitic X by
TFibb in vitro <Ti3 Clad. cucumerinum 234+ %
BB IEFEE 500 ppm T 5. Carboxymethyl-
DDC il CERBORR DDC 14 &g T
WEHZRET 5. Tbb carboxymethyl group
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#53% Dithiocarbamic acid FEiHAD{LFERUATEY: & WL LTI

No. dithiocarbamic acid derivatives g::ltxllvr: by :::lttllsll:);gl %Eggth:éﬁ-
1 (CH,) gN(ﬁSCHgCOOH S-carboxymethyl-N, N- + —(+) +
S dimethyldithiocarbamate
9 (+) (CHy) ’N(.:.SCH (CH;)COOH  S-(carboxyethyl)-N, + _ _
N-dimethyldithiocarbamate
3 (=) " " - + +
(CHy) gN(I:lSC(CH,),COOH S-(1-methyl-1-carboxy-
4 S ethyl)-N, N-dimethyldithio- - +(+) +
carbamate
[(CHy) 2N(|:lS]2CHCOOH S, S-bis (N, N-dimethylthio-
5 S carbamyl)-dimercaptoacetic - +(+) +
acid
(CHy):NCSCH(OC;H;)COOC;H;  S-(1-ethoxycar-
6 bethoxymethyl)-N, N-di- — +(+) +
methyldithiocarbamate
7 (CHy) gN?SCHzCOOCgH; S-carbethoxymethyl-N, + _ +
S N-dimethyldithiocarbamate
(CHy) ,N(::SC (CH,).COOC:H;  S-(1-methyl-1-
8 S carbethoxyethyl)-N, N-di- - +(+) +
methyldithiocarbamate
9 (CH,) ,N?SCH,ENH, S-carbamylmethyl-N, N~ + _ +
S 0 dimethyldithiocarbamate
(CHy) ,N(ESC (CHy) g(I.IZNﬂg S-(1-methyl-1-car-
10 S 0 bamylethyl)-N, N-dime- - +(+). +
thyldithiocarbamate
(CHy) gNESCHgﬁ:NH (CHy) S-(N-methylcarbamyl-
11 S 0 methyl)-N, N-dimethyldi- - (+) +
thiocarbamate
12 (CH,) 2N(|EOCH,C00H O-carboxymethyl-N, N- + —(~) _
S dimethyldithiocarbamate
13 (C.Hjy) 2NI$:SCH2COOH S-carboxymethyl-N, N- _ _ —
diethyldithiocarbamate
14 (n-CHy) ,N&‘.SCH,COOH S-carboxymethyl-N, N- _ _ _
S di-n-butyldithiocarbamate
15 H >N(ESCH2COOH S-carboxymethyl-pyrro- _ + +
s line-N-carbodithioate
“_>NC":SC (CH;):COOH  S-(1-methyl-1-carbo-
16 S xyethyl)-pyrroline-N- - + -
carbodithioate
i | | NCsNa sodiumpyrrolidine-N- _ +(+) +
carbodithioate
8 | ] >Nlc|scnzcoon S-carboxymethyl-pyrro- _ + +
S lidine-N-carbodithioate
19 <__>N(|;SCH2c00H S-carboxymethyl- _ + _

piperidine-N-carbodithioate

1) Tomato epinasty test.

2) Root growth test of cucumber, ( ) kidney bean test.

3) Against Cladosporium cucumerinum in cucumber.
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WX A (carrier) 2 EX LIV,

—7 Van Raalte & (1955) % carboxymethyl-
DDC CHMEL 7= b= M3V EEAEEE (epinastic
curvature) # L3 Z &b EEFRIEROH S Z
L, X5z Avena cylinder test O#;R auxin fh#k
LHBTEMnbrote. UL IAA X3k
s, .
%z ¢ dithiocarbamic acid ¥ (£ 2 ZEEKL
Txh 5o auxin {FiE, anti-auxin {FikRS il
FRUEEE LAl L - (B3 R).

53 HDkEd S, carboxymethyl-DDC (53 %
No.1) DaliiftdCETFIo\VT\ HETF#4 methyl
group ‘T &hrxbhir & (No.4), H5WidHE
T2 0 N-dimethyldithiogroup Tis &2 b
72 & %12 (No.5), auxin xRk -7 LALWES
Dt4ty (No.4 & 5) RO MERNE LT IAA
X HENOMBEEAERIEbEH T EMNTER.

%72 1 2OHFF% methyl group THENXTL
FOFBELELEEDHZ L3 TER No.2), L
L S-(1-carboxyethyl)-N, N-dimethyldithiocarba-
mate & 2 DONFEN RAED >, (+) isomer
(No.2) {3 auxin & L Ci37z5 &, (—) isomer (No,
3) i1 anti-auxin & L CTH#T 5.

N-methyl group % heterocyelic ring CitialL 7z
L & 4, auxin /5 anti-auxin Z FEHERBTIL 72
(No. 15~19). N-methyl group X ethyl group
X oT(No.13), HBHWViZd - &Lk CRFOEBK
(straight chains) iz X - T (No.14) s &2 60h5
L ENS (LAY REER ko7

8. ZOEHOEAICKBIUZILSMERD THEME

Na-DDC ;5 DDC—3LR{LEMa LN DT,
FoEsHoFEHoRIH OV L ABOEBRE H T
o7 Tiohb VBT A B E W AW A O R
TIRIL T, IWEEIRILEYsERS NS 1B
% Na-DDC T#Z4i- b D LR UHHET Glom. cingu-
lata W ru< b I 7 4 25 Tk Ll
captan, oxine (8-oxyquinoline), actididne,
dichloronaphthoquinone, triphenyltin acetate,
vapam 35 X0 nabam p5i3fdsivinisot.

He—D R Fiz pyridine thiol N-oxide (PTO)
THoHH, LAY DROIDEIMETE L)
72. L2sL ohit 3% 5 < aminobutyric acid 3%

A
kNﬂTS-CﬂchzCHNHZCOOH 61

4
o
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#O) EE2BRS. chuk PTO 55 5E»—SH
{LBMEL TS 585 LHEEINDE N5 THD.
OHBMEAYOTRERE I TS &, HENH»
LB RKAME R L bk EOM & DI X BRE
fi17s & iR k@ Al — Tdb » 2. PTO-amino-
butyric acid I RIZ S D EHL VWBUEE:
28y RSN S, L LEhs glucoside 55
W3 alanine A TH B A Bh LA STV

R
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RAPCHEET HHRERRERI DR
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I BIFRIERIN E OFBEERGANC TEET D 02Tl
57 EECD. #Ryue< b 54T 2,30
HRAR BT o7, 5151 ORGP LIS 50T
KAy P2 L by, dimethylformamide % iAHI& L
T 8,000 D WK xay FrhHhHviz X Ol
L7, Zh# NaSO, - ToH{ X 74, hexane i
W, B LY ArAVOif e bR BT,
> D#EH, «-BHC, r-BHC, Dieldrin, pp’-DDE,

2p'-DDT 75Nz pp’-TDE Ip s S hi= (% 1),

Fl1o2ffiloss skt bnicirsuw bS5
TR X BERMBMEE—HT D2 &5, AL reten-
sion time ZIHET L EHOESINITEEEL LWL &
Abiroie, E7- BHC X oititseistic, Wit
DROMBHHMHD Y v < b 75 iz LIE LI
INH—HORAEMED > LD IME KL e~
T LTHEL 2, Thiddst b < EBEISRIEH 03t
EMEEL LN,

LB o residue IR ICIETMED 72 BRI BIE
LHLHENTWARBEDEED 13 E A FHFUCEY
ETHTHIRS LD PD, RMEOBRETD
7o v 2l L S SR T gD

X1 oy RUOBLGIMCTAEL - HRREHHE

TLC GLC iz x nuum
R, Silicon Apiezon
a-BHC 0.37-0. 48 1 1
r-BHC 0.27-0.36 5 1
F4—wFY 0.17-0.26 18 21
pp’-DDE 0.75—0.84 4 7
pp/-DDT 0.54—0.64 3 3
pp’-TDE 0.37-0.84 3 3

* Parts per 102 w/w

v, EBTIRARY bBELLWIIFAEARY b
NVEOBRALEE L, (RLEaD

A Rz DERNBDR SICEA/DAER
Ingestion of Feeding Stimulants and Protein by
the Female Housefly, Musca domestica L.
R. T. Yamamoro and Ethel Jensen. J. Inmsect
physiol. 13, 91-98 (1967).

Wl A R 2 v 4 7 i iR+ o L5581
BHIvTvicAd, Robbins Hix 7 2 v v-2-3 X O°
-3k (GMP), s'7=v2 2L x5 F, L-uvqy
Yy, AFF=v, 4V vy, VUUHRMA N
ek 119 84T/ T R P o N O Al = XY 11 Lt 2 ) A i
et B0 FFERIWE & Bl T 5 & Bbh 50T,
HE 4 XN DWT SIEE & BRI & okt
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