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J F 4 ¥ ethylparathion (O, O-diethyl O-
Pp-nitropheny! thiophosphate) & X F v R Z
F A ¥ methylparathion (0O, O-dimethylO-
p-nitrophenyl thiophosphate) & Ol H23%
5. WERSh E L CHIEIE 1.5 ¥ Floflic
47 % ALV 15 kKD 3 Maidh 5 23,
HECZ L5 BHERHE0RTHS. KL
Ao EHRE S 1 > T methylparathion
AEOBRERARD N, BEDAIEAD HIE
ZHMERL A KIC ethylparathion & Fo 4% B
HLkOTEORBEBET .

1 RB A &

A TR MNTBEMHE

B A EIFo 8 M
ethylparathion — (rfH8) 472 7L % A #H%d
(A 1)41.5%FLFA 1
(A 2)43. 3% FLF] A+
(B) 43.1%3.%IB#H
(C) 43.6%FL%C #:%
(D) 42.6% 7LD 5
(E) 42.4%ARIE#%1
(K) 46.7% KI5 %

methylparathion

THERCE TS oA LK.

HEHHE HRIAFETZEEKCTRRL <
v 2{AE kg % H 2.5~60mg BEH SV FIC
X OIS L, HERTBEHACES ¥

THELL.
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ethylparathion ~ (HH) 47%FL#IA #B

methylparathion (C) 43.6%F.%]C #H
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1982 WA LR o Lo o b B b o o Ly Bt o 35 1150 A g o T L e B T
_ £ 1 = v 2k T 5 F #
S~ & E5&® -

) kg)|2.5| 5 [ 10|15 | 2 LDgoD {5 IR BE
o (m\g\/i) 02530 |35 40 45|50 |55 60| LD | (2pos’s gy
;i}:,ftl{ﬁon A | 0/7| 1/7) 4/7) 4/7 5/7| 6/7| 7/7 11.5 8.1~16.4

Al o/7l| 1/7 2/7‘ 4/7E 4/7 3/7: 5/1 ¢/7) /7 23.0 18.9~28.1
A2 0/7) 0/7 1/7 1/7 1/7| 2/7 3/7 5/7) 7/7 /1 30.5 | 24.8~27.5

ol B 0/7,0/7 3/7 2/12/7,3/7 3/7,6/7) 1/1 28.0 | 20.3~38.7

perathion| © /7, 0/7) 2/9, 4/7. 4/1, 5/1.5/7, 6/1 1/1 206 | 15.0~28.2
D 0/9, 0/9) 2/9) 3/9, 4/9, 5/9 6/9. 6/9) 9/9 27.6 | 20.9~36.4

E 0/7. 2/ 1/7) 4/7 6/7. 6/7 5/7 6/7 /1 19.4 | 14.4~26.0

(9{‘@) 0/7, 0/7, 0/ 1/1, 3/7 3/7 4/7 6/1, 7/, 7/7)7/7, 7/7) 29.0 | 24.2~34.8

o8 Ry 2Y
FF RCT< U2
R1ICEELBET S, LDso RO % DfF
#¥HPR 1% Litchfield and Wilcoxon ¥ 12 1
X D HEHH U7, ethylparathion © LDso
11.5mg/kg &% L T methyl parathion @ %
Ni219.4~30.5mg/kg DA ERERDY,

LDs i % DIZHEEEDE ML Litchfield and Wilcoxon ki X 3.

A—-od® S cdERAbRS. FHER
25.4mg/kg ThH 5.

B FRoT3HEME

1) fER (F2)

ET#HS 8mg/kg ZTF 20mg/kg Tk

# 2 ERK 100 mg/kg f2 T & M K R
\m 1 2 3 4| 5| 6| 7| 8| 9 |10h
T __| 30m 30m 30m 30m

o R + | + | +| +

# i3 + | +| +| ] +| ]+ +

3| & o0 e e e o o o B ol B
OFouwr M % Ll ]+ | | |+ )+
T # + |+ + ] |+ +| +| +
I + +

F7 I - X + | +

A i + |+ |+ |+

75 kv - +| 4+ | |+ +

UL 3 + |+ + -+ |+

v % +| +| +

#"ow H B + | +| +| +| +| F
= - + | + +

FEIR. 40mg/kg T24W:RG% 2O Kb M HEF A
I E D AREAIRLEL T, HKRHFFHL T
HEWIFET. 100mg/kg TRE2 DEIREH
TRIEIR A R L C15BERI % IC FE T,

BOKS 20mg/kg R 50mg/kg TIX
eIk, 80mg/kg T 3 BRI #% X » FIL,
13659 T T, 160mg/kg XI5 %307 TH
fE, EERERL TS0 THRLE.

BOWS 100mg/kg RETRE 3 HXD

THIZREK, BEZEDRVWECRORBE
7 HE X K. 200mg/kg TH 3 H X DE
KO THIGEERSY, BS8HXD THILY
B2k, 400mg/kg T2 HX b THE
B, BEOMEIRSY, B3 HR—BRIFL
, B4BEHLRLT.

2) [fu# cholinesterase (#3, X 1)

parathion #%5-FifEi# 100 % & LU T & X
O'IMIKD cholinesterase PHAGME, HMEME N
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# 3 Ml % cholin esterase H R

It 7 cholinesterase ' ifi ¥R cholinesterase
BEH REBK | KEBN | B S E| REERK | KEBRK
ethyl p. |8 mg/kgl —84% 6h 11d —81% 6h 13d
8 | —12 6h 7d —19 6h 9d
B T & 5| methyl- 20 —30 24h 5d —32 | 24h 9d
P 40 —-71 24h % 6d —51 24h % 6d
100 —74 12h 15h —48 12h 3%15h
ethyl p. 20 —92 6h 11d —175 12h 15d
20 —22 6h 3d —21 12h 7d
# 0 & 5

methyl-| g, —65 24h 11d | 57 24h 15d
p- 80 —63 12h %13d —56 12h %13h
ethyl p.| 100 —83 12h 20d —72 24h 30d
- 100 —55 24h 30d —58 3d 354

B R & 5 methyl-
200 —70 24h 30d —73 3d 35d
. P 400 —65 3d % 4d —57 3d ® 4d

CKBICE L B2 —HEThiEE 3 okic RERX 2 T—EDO@EMT V. AmBRK
5. TRTEMLTWS, BONRETRIES
M AHER » 50 551K ethylparathion, REINBMTHOT, EHHEBRL D RIELF
methylparathion % 20mg/kg % R HOR5L BREEIEL ) v RRO BRI L X RS,
X RINEX 1 OEY TH 5.
3) mER (R, 5 3 % #
FALLHFEY) ~ET oy RUORMEBREK KEW P TLH) parathion F|lOEH %723

® 4 m ® B (1 ¥ K

wER “‘E7UE'V|§'ﬁmI£§F%( B @1 X ¥

hw&%&ﬁmgiﬁagkaﬁ&ﬁmgﬁﬁﬁEﬁaﬁ&gﬁﬁﬁﬁiﬁkaﬁ

(%) NERCG g B g B 28 g
85 5d 659 6h 11300 | 24h
8 1 8 | g 6n | 29| 595 | o24n | 8600 “gs00| ‘94
84 94d 758 1h 9800 | 12h
20 | 85 717 6400
BT 85 % | o ot | o 20| o1
40 | 84 | g 3d | 94| 62 1n | 800 10800 | 54 |84 FT
90 12h 671 1h 10600 | 3h
100 1 91 | gg |3~6n| %8| 639 | 12n |49 “7000| 1n |15h T
SN N R e _ I Pttt Bl
88 |3~5h 723 3d 8200 6n
P 20 | 90 | g5 |2an~7d| 59| 621 6nh | 990 | 6000 1n
84 1h 745 1h 14400 | 3h
80 | & | g 3h | 7! 584 6n | 2000} “7000 | 12n [13h BT
| 92 | 5~74dl 688 1h 6600 | 6h
100 | 93 | g7 3a | 11| 548 6nh | 2400 4600 | 3n
90 12h 668 6h 5400 | 12h
BRBS | 200 | 89 | 90 Zh | es5 | 968 o0 |4go0 | 5001 12h
87 3h 736 1h 11200 | 3h
400 | 91 | g 3d | 5| 654 3n | 800 | “egoo | 6n |49 T




1984 WEFE AR A 1RGP R FiT 2o T B0 ko 75 138« AR A oz o BT R SR AR SRR

£ 5 M % 2)
BER I o |LEBEHER g s w M OR . OF % R
mg/kg RBERI|SZR % | % % %
® 3 m 3 26 69 2 0 0
1h 5 32 60 3 0 0
KT8 3h 8 43 45 4 0 0
6 h 5 19 73 3 0 0
12h 3 24 70 3 0 0
# 5 5 26 67 2 0 0
1h 4 23 0 2 0 1.
BET20 3hn 7 48 43 2 0 0
6 h 5 44 50 1 0 0
12 h 4 31 63 2 0 0
wsm | 5 27 | 6 . 5 0 0
1h 6 35 55 1 4 0 0
2T 40 $h 7 2 | 8 3 0 0
' 6 h 4 | 45 i 3 | 2 0 0
12 h 8 | 4 | 4 Ly 0 0
24 h 2 ] 22 | 75 }l 1 0 0
W 5 A 1 19 76 4 0 0
1h 2 | 14 82 2 0 0
#F100 3h 4 39 53 4 0 0
6 h 9 56 32 3 0 0
12 h 8 66 | 20 6 0 0
24 h 15h % T
# 5 Al .2 31 62 5 0 0
1h 2 33 61 4 0 0
3h 2 32 62 4 0 0"
g 20 6 h 7 38 52 3 0 0
12 h 5 43 50 2 0 0
24 h 4 35 60 1 0 0
72 h 2 16 81 1 0 | 0
® 5§ 5 ’ 25 69 1 0 0
1h 5 33 60 2 0 0
3h 7 ‘ 43 46 4 0 0
& 100 6 h 7 L 50 40 3 0 0
12 h 9 | 53 36 2 0 0
24 h 11 | 48 39 2 0 0
72 h 4 | 2 66 8 0 0
# 5 5 \ 24 ‘l 66 5 0 "o
1h 3 | 52 | 41 3 1 0
3 h 5 . 60 | 30 4 1 0
& K 200 6 h 8 1 20 2 o 4 0
12 h 8 | 13 16 3 0 ! 0
24 h 6 | e 31 2 0 | 0
72 h 4 ‘ 34 58 3 1 | 0
5da 3 l 29 64 4 0 Sl =}
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1 (¥ cholinesterase
20mg/ kRO E-FR

meth fparath.on

50

ethy {parathion
Serum cho Lnesloarase

o
a
: erythrogyta chalvnesternse

] 36 2 oA~ 3 5 7 9 7 ra

DY ethylparathion JLR|TH ok, T DO{#
Rk b hFEERSRL THRTH2MEL
BRODOXBHOMTHS. K\ T methyl.
parathion FIRERAINICE Sh FHD
RERDOPNT L HABRD DN ERCRE
DHFFE H — L T methylparathion ® Fftk D
PN LEADTNWSD, O T parathion I
ReFEoPWFikEHORNLWS5 R, 7
J%#J methylparathion Z {#F H -+ X & Z & 23
FEphTns,

BRIETEIRD methylparathion [X15% ¥} F|D
ATHDT, ZRIAFICH~<T

i EWEHMCAETHOTEMmERS.

i Y~ OWE, BANRETTHDOT
REFERES.

v oF K 1985

i WA RRAORAB LY LE LTS
L E®D s 2B methylparathion FL &l O % E
NRAADNEIDLEBELDLONSD.

2 U R 5 ERREEE ErhER AR
Beins2BOPHEDOBREOARR DOk, me-
thylparathion @ LDso Y5 25.4mg/kg (% ethyl-
parathion D11.5ICHRTHACKTSD,
BSELHRREOMhOBAIHELDE
Mo L REAL G (BRES %)

methylparathion fHEICOWTHFHE OE
BHEIRBRELLATEMENRA 2 R FRGA
L ORI EN S B DA THBRBCIZELAD
#v., (EBEEL5H) ZOEXHEUCELE
x5 LEME BE RBREMEI—ICHEL
B, FRE2TTORERY Thi
p-nitrophenol X paraoxon X » }FALFITSH
55, Deichman® OH&E I KO Eic k
DOTHUENRRD T LL2ABDTEY, HRAR
bR X IR RBER RO TW 5, 4t
ES L R L TREYED R,

TYAROFEUZRL 2O FHEDIDD
BEEXRDDAT, Thicks e LDso 13
Fl 8.0, ¥y #I22.9, KFHK| 82.5 (mg/kg) T
5%5. AHOHFURKREL THILFEORK L
ERBDIETHLNEL S ALFIOBEFRTS
55.

BT Lo w U RICDV TR TR L R
ETRTREER 6 OO TE PO

x® 6 BTy 20RKBEBOHR

. |mcew| %m | tn| zn 3n | 6n | 12n | 24n | 48n

21 63.0% 8L.5
206 ' 62.1% 93.7

ethylparathion

methylparathion |

RHBBHFETIRRL.

RERS O, FROBTHEIRKL ethyl
parathion & [ERETH 5237 ¥ TORRIR
HMEARVWETH S, X—RRERYRET
THRIOAREL, RKEIEB LBESTRER
BIECOHRD S,

HEDBIeRKRICHK T 58I LDso 12K 7

85.2  88.9
97.0 975

92.5 | 100 | 100
98.5 99.0 | 100

92.5
98.0

£7 FRICHT 5 LDso (¥ fimg/kg)

B T|& o|ls &

20 50~100
50~60 | 200~400

8~10
40~50

ethylparathion
methylparathion

DI, Bl® methylparathion © Fikix
ethylparathion®1/2~1/3T3 %. Deichman®



1986 L3R o LI FVEG o L1 B« R0 P ER SR o o 110 B0 o 35 1130 AR M o o B RV o 30 K

FREREEB/SD LDs % 350~12500,
AR Z A5 & 830~2800 11 L& LTW53
2, HEOHRZ XY FURELSHTNS,

K R M# cholinesterase O i 7 & & T %
methylparathion © Z# 124K, FER S
T % ethylparathion {C A~ T3 &~ BEOEK
THRICIED, AFRLEFRTREFEORSC &
RARTHBHH LICRL kPlOKICH LE
B HERL T ethylparathion 7B EETHR
—92% (AMETREEFH) Lidb085,
methylparathion 7tH1E—22% (AT
EHRF)D K52 ThIEEOBRRLHE
TR &,

FH%FD RFERIC 100mg/kg &F k% 5T
%% cholinesterase—50% & = 5 MHIEDRK
Hr X{—%T5. Hith methylparathion O
cholinesterase PHIS{ERAZ B LD L L T,
Du Bois!® 137 » } O, FEFIRRUMmF
® cholinesterase {¥ 38.6mg/kg (LDsoE) fi§
PR 5C72, 55, 25%FHIS XN, Tmg/kg T
1268, 57, 0B INTLE ). HREN
EB X 1TolzDic Aldridge®, Davison”).Giang
and Hall!, Du Bois and Coon® JRyrhix
Op% b T b methylparathion O FHFE
YERIAS ethylparathion X b /g 5 L %3
T35, cholinesterase @ [l AYRE R H
TRUOCZEORESDEE ethylparathion Tk

6 ~12 BRI RBEEZRTOK,
parathion P EIR 5 O B FRAKERKETH
HHRAEBHR]SE % LT ethylparathion & [Al#E
DHHIE A RTIHBAICITE 2 B 24k R%
REREELRT. BERFOLEIIENDC
LA TH2T, 2k LHFY O L
p-nitrophenol @ B8 & JL Of Aldridge® XX
Davison” DHABRENFHE L d—HT 5.

methyl-

MBEROEKC R b MR EAE, £
HHR 2D (MR RBURS L gy ) v
REBAEPEHR ethylparathion 1€ & O THE
HEINTCRED LEETSHY, AMERHEAC
bAbNB LT ATHD, BRRKEEERFER
RORERFROEBRTCRBEALFR, O,

Bl EXbH methylparathion FLEIL ethyl
parathion FLFNCHRTHHED P &%
RBDdE, HEREY L ToOMERRBYEOH
%, ¥Elokek, SReHBEFLLEL T
BIRERDHNEIDOTHS.

4 ¥ i

methylparathion FLF(DFH #: 2RI L i
RROPT R % 3.

i = zxBrawE5 o LDs It 19.4~
30.5mg/kg, F1525.4mg/kg T2 T ethyl
parathion X DEIC/NTH B,

i FERICH-T 58S LDso IX & T 40~50,
F&r50~60, #FLFEz200~400mg/kg TH2T,
Z % ethylparathion X h/NTCH 3B,

i KRORTHEKRIRERGF ORI
ethylparathion & RIRETH 52, PFEOH
BT RERTIRAME KRB LOT
HCTDHO08E N,

iv. F W M # cholinesterase FHFE {E B X
ethvlparathion 1€~ THZE/PTL/2~1/5%
RTCREY, BFARBEOENRZEMARD
5.

v K R M EMRIL ethylparathion DFH
L RIRIC AT HER % 5 (REFEERESIC X
DEMEREEFE L Y v RERO BRI & %
AT,

BAECY O EERPKEBE VWL W BT AK
BreE#Trb0TH5.

F B X M

1D kA, 1k : FREOABCNT % HRICH
THHE, BEE, E29.

2) ak, HR: HihFE, 30, 193, 1829

3) Ak, WM BAWEZHEE 9 72, @29

4) fFfh - AAFEEEHE, 51, 58, ME30.

5) ¥k : BRE2, 8, 8, FH30.

6) Aldridge - Biochem. J., 54, 442, 1953.

7) Davison + Biochem, J., 54, 582, 1953.

8) Deichmann et al. : Arch. Indust. Hyg.
Occup. Med., 5, 44, 1952,
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9) DuBois and Coon : Arch. Indust. Hyg. Occup. 11) Giang and Hall Anal. Chem., 23, 1830,

Med., 6, 9, 1952. 1951.
10) Du Bois et al. . Federation Proc., 9, 269, 12) Litchfield and Wilcoxon - J. pharmacol,,
1950. 96, 99, 1949.

Dept. of Internal Medicine, Okayama University Medical School
(Director : Prof. K. Hiraki)

Toxicity of O, O-dimethyl O-p-nitrophenyl thiophosphate
(Methylparathion)

By

Tatsuji NAMBA,
Minoru YAMADA,
.Takeshi NAKAZAWA,
Yoshio OKADA,
Akitoshi NAKAYAMA,
Kiyoshi YOSHIKAYA,
Takashi KIMURA,
Akira MAEDA.
Tetsuzo SHIROMOTO.

The toxicity of emulsified m=thylparathion ‘was examined in comparison with ethyl-
parathion.

i) The LDjo of methylparathion given orally to mic: was 19.4—30.5 mg/kg and its
mean value was 25.4 mg/kg. (LDso of ethylparathion was 11.5 mg/kg)

The approximate LDsp of m-=thylparathion (ethylparathion) for the rabbit was 40—50
(8—10) by subcutaneous injection, 50—60 (20) by oral route and 200—400 (50—100) by
dermal application. Thus, msthylparathion was about Y6—18 as toxic as ethylparathion.

ii) The manifestations produced by methylparathion administration for rabbits were
similar to those by ethylparathion. In addition, it was noted that the rabbits in moderately
poisoned cases were led to death after a week from malnutrition accompanied with anorexia
and diarrhea.

iii) The inhibitory action of mathylparathion on the rabbit blood cholinesterase in
vitro, was about 32—1§ as great as that of ethylparathion.

iv) In the laboratory rabbit there occurced leucocytosis, mainly occupied by pseudoeos-
inophils, and the deflection of Arneth count to the left as well as relative lymphocytopenia
was observed.




