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RROBEL XL OIERARED, BB
O TIREV ORI, RESK X BRSO
ExHITWE DL, 5 F +v (parathion)
diethyl-p-nitrophenyl thiophosphate #3= 7% X
1 BZRTRET ELEHLC IR TR,
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HHVERYE T L iBHOHECH 3 2%,
ChERERDHEBIBLYERFREAERT, £0
HRERECEL TV » S ARUCKGREIC
TeFwal)yojqimkBisnwiis bkt
5LIRFAVHREED ChE EE» L
BLERLIDOTINERTORFELIZEL bR
WD, Uh L ACF T © ChE 35BN
TERAR b BEORENARBER TS 5. —icih
EAZEAE ChE KHEESL T hrLiE R+
23, BH3 ChE I kO C diethyl phosphate
& p-nitrophenol ICIFE X B &L L2 5D s
BICAERNDEBEDORE D p-nitrophenol A3
BRHINDZ 2 REL LDASh TV 2HE
TH5Y. FRFURECRTFF 4 v 2EER
3 & —H pnitrophenol 4L, K\WTFic
THINTHORFYHRCR DL WHIHED

5 %9,
MRATFAvhBEOHADERC S € b
D& A & B 15 E DR MFICH TAER| O 7%
PRETHZELERRL, COTRIEERES
ZHETHHEEBRLE,ILD, ZT-ER
YEETS, REERCmMERT F A4y
BOABILOWTH LN TRE W,
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1) BEY-KEHEREK (pH 9.37) : &
WM FE L T 1/10M-NaHCOs 7K % %
(8.4g/dl) ¥ X TF 1/10M-NasCO;s /K ¥k (535
KpE L T10.6g/dl) o< b, 2.5 7.5%
HicE&T 5.

2) RIFAVAEE EBEX¥AcTF
AV AAl (47%) 0.4ml % H:0 (E#AK) T
531HT5.0ml kT35,

3) B5N-HCl: —ikiAiEss (12N, L&
1.18) % HyO T 2.4 {c+ 3.

4) 0.7 N-NaOH :  Merck #7212 4%4R5
MY — & & LIDOT 2.8g/dl Kikilih o< 5.

5) ZFNT—F N (—)

% 1
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(1) HREREA MY BEHEL, %41CIL
i 0.2ml 3 XX H:0 0.5ml # Ah, Bz
vIZRTERL THIRKC 8 TMET, &b
HLUTEbICHKTHEAT 5.

(2) A, Bl HIciEMHHR 1.0ml XA
SFAVHEK 0.5ml Mz CRAL, T
< 3T° CofERMICOY, 1EMKET 5.

(3) B2 KELE HIL THELK 5N
HCl ¥ 1 #To%L, =—75 w7 5.0ml
2 THEBREC IV RZL TRIFL {408 L
TREEL THRE TS, =—F7 VERTHL
Teb, ThZHEHL HoRABRBCHLRR
DL—FNVBEELy } TREFBEITCYNE
DTHEUCEABRECANS. O EIER ]
BIERRELL, T—FNVEETEBEDS.

(4) THIZ 0.7 N-NaOH5.0ml #/m% T
INTREL THERTL K L TRIERT 5.
HERTHE L DT —FT VBT AV —%
—TKR5IL TRekE, 7T BYERE
HHE No. TTHL, EBHABELED S,

(5) ARIUBOEKEZL 2.0mlic H0
5.0ml iz TMIRL, HEKHE (1.0cm)ic
AN, B# Beckman (QB) 7rY6YHE Hic 4
GOER: 97 A7 IV 7) FE 39T 4
BT HYCE L.

(6) 3 5HA L% pnitrophenol % 0.7 N-
NaOH 2L TZ L bz eE¥ER (0.00,
0.63, 1.25, 2.50, 5.00 35 X 7% 10.007/ml)
COWTERL RERIC A B X BOYk
BErBLARTE4DOEE a LU 7/ml
TKDD, MFEATF AV TRRESL8T.5X
(@-B) ¥/ml 2L TE&2HNB,

ERITE iEDYBR

COHEXEBREL LEROBBIZIE B
DEBTHLOok—RATF AT vE I
AF U AEHT paitrophenol L THE
FHEC B E bR TWeD T, Thi
TeDEZEBOTATFAVARICEY - %
W EEEHK (pH 9.37, MF7VvH Y 7 3
27 58— EEFEBCMHEHAL THhcd D) T
2T 3T°CHEHAMCANSE, DWTike}

:ﬁ -

mExPRchGENL TRz 25, Mk
iR URkEHhD § Dt~ T3 o & Higic
BT Dz MOk, T OBELLIMEN
RIF Ay OMRIMEICET 2ME L2

HDERICEATHWLLEEINLDT, 0D
IMRERE T ET A HEX TR L DT
b3, AFFAvRBELVLUREEDOKE
TRICLFIR S Wb, T % TR &
BE5z EAHRD W, ici o h2BY
REB T HRIELLEZDAF ZFERL
7.

(1) E&ERE -

M 0.2ml T H:00.5ml % 0% THelEk
I8 o B O EHER LR TS, ¢
NICAREHK 1.0ml FXORFF 4 v AWEK
0.5ml %38 U T 15°~58° CIc. 1 BRI ImE 3 5
X1 DMk BB IcRBmM<< kb ZRO
p-nitrophenol W% B, ZRICIEREEA 40°C%
T L mEEMCEC S, c KL Tl
i 0.2ml 1= H20 0.5ml #imM%x, £ARME
T, BEK (1.oml) t AFF A VLB
#& (0.50ml) ZBUd0kEL X O thik

X 1.

RTF AV DIMER X D7D
iR
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o E
E AT BEA LI NRE L AZWD
WY, Rk BT 5 EREBEIZHRE L TH0.037/ml
(AL 3BN) #B27t\, AL BOEREED20—
METHA0b, ThrEREEOEY TRV E
BEHTHB.

AATRTHRIC, Bemilzdo (BB) X
H % { O pnitrophenol 4T 323, hit

87° C iZf& KD pnitrophenol JHSZXHL,
Tl LR E Tk A 22 T p-nitrophenol &
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ERRD, 58°C KESTHMLERYL = BB
LA~k %. e A & B O} pnitro-
phenol 1% 37° C TRATH 5. {iARIC 15°~
58° C DRERICHY T AAMNBB X b W4
EhHERTORELEL L MFERDOSBUME
BRI FAVHRCEShBRDIELI LB
25h5. LTz oSN YMEOERRE
KIRCRBIN2ZFRELIT°C ThBHL
Z25.

(2) E@& pH

.o+ — ViR (pH6.70~8.10)8 Tk
UEY - KB Y — &% (pH 8.30~10.66)
PERAL TERFEDOEKEL LRIFCED
T (B 37°C) AF Y A0 pH LMk HH
HEHEIC X 2 T B L CK B pnitrophenol ©
2 (U190 AA~BBICiEY) L ofFEZL L
~5EF2ICRBmML pH 8.6~8.8 IK/iRT
BADOHHE GO, Hbz o5y
HoOVEfE pH 8.6~8.8 TRIEHTLS
b, th*E@H pH L RELTI V. #o
BREBRCTREY - RE Y —7BEHK 1.0mlic M
H0.2m #ETS2LTE pH 8.6~8.8 Il
5.

X2 KRER REERBICOFXZECLKD
pH L A5 F A v O5ME L OB8% (258 pH)
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Lo N . . . .
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EEREHRL M L OREMWD pH

KB &4 BEBEO pH 2 ELI PR EL A
AL DED, pH 10.66-8.30 @ XMiE NaHCO3-
NagCOs EM i, pH 8.10-6.70 DRMIIL ~ oz 3 —
BEKEERLE.

(3)  migk:Re

i pH 8.6~8.8, EHEE 37°CltitT
ARIE B O IREMERD A 0 75D 180 4 O
TRE Y, FEROBMBECL I EHEIND
pitrophenol D& (K1 D AA IKAEE) L
BB LM B3I D500 H ¥ TR 4id
e BT 545, 604 B A S FHMICIL
Wb, 120~180% CIXIERIEICEL TARE L
%, 60 BOGH R 1207 HD R X X 80
FThB, #Hic 37°C 1EMOMBESRE L
T I B,

M3 MmEOATFAYTRCLDERLE
R7=taT ./ —vORRRHR

Yt
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/_\' o
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F
o
7
4 (7
n 09T
ST S S CHE T T SH S S S | B Y
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4) A7 FAVHBRBOBE .
ZOHETHREL KBED /4~ 3 {FOH
HichioTRITLTRA (37°C, pH 8.8)
», RICRA2MSELFEATF A4 VLA
D 0.4ml AWK T mliC 5T d DI
H % |IC p-nitrophenol ZHFEEX @, Thl!L
FBRBVWERBICZRUTO S T WK TIRAT
=7 ) —OWEHERT S hhotk.
F1L AIFAVHBRORE L

LTRBERT =T ./ —NVOE

RS F A v SR 5?55 Lkr s =

9 7 = J - W

0.16 7/ml
1.27
1.60
1.12
0.61

w N =R GR
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HMHbEEDRSF+ v BREENEETS £2 T—FLIBZAT=}0O
5T ERbhot, 7 =/ —vORhH
(5) MmEFD & L8 pnitrophenol § & O . R5=to [ZEAEHEOSE
Eg% Tx ) —N D HE
ARSI OB % 0.013ml-0.40ml O ; I:;‘ 7/ml ?2‘: %
KR bhoTERS &, 5REMITC & 5 3 0.30 33
e B p-nitrophenol D& (1D AA-BB I© 4 0.13 1.4
18 L) L BRI, M4 RTHIIR0.05~ 5 trace ”
0.40ml DR TIRME D Bic lfl L T BiREY z i 9.04 100.0
T pnitrophenol BB I B DX MO 1 7 60 i 79 6
7‘:. &Kj’:?‘i‘—c*gi’bt Iﬂl?%@iﬁﬁl% 0.20ml 2 1.37 i 14.3
PSR -F HY (-0 3 0.37 3.9
_ - 4 0.10 1.5
M4 FHITA IMEORLEHL TES 5 0.10 U F 07
RF=ta7./)—voBrOHEE2%
% #t 9.54 100.0
* a} 1 ‘ 6.55 69.3
2 i 1.93 20.4
3 1 0.60 6.4
4 ‘ 0.20 2.1
5 0.5 1.8
2 ’ 9.43 100.0
X5 AEORERG
:
0 01 0 03 04 1
m % o B ;
6) =—Fnclk 3 p-nitrophenol O HiHY I.O'l-
AEHRTERALTWABLE—7 v 5mlic k ®
% 3@ AT F 4 v ABRE & M5 OR S %
¥PNICH: Ut pnitrophenol © 96~98 % % [H] & //
W+ 5(FE2). /
() el o5l g
COHETERETXEIBHELTTIZVAY
& #4173 & /= p-nitrophenol # 43" Beck-
man 7Y e BEH CHET S22 TH 5. Beck-
man FREEH AT BLATF= 0T . /’
— it 39Tmy (EEIG6ma i 28X Y 5
b g A P i TRAWRKERL, 0.00~ 0 : § 0
10.007/ml OBREHHTE S 28 2 EEAR = =/ —w 7/ml

BHE 52 5(X5). EBOWAHNELA DT IERORENTO
HTRREBLEL (BT I0DEHEL LB B,
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(8) MFSHBUEME OARTF 4 7 M
BN OFEI I OTHIEINRS,

& SHBEMEHE DT F 4 v FREREIT NI
ORACIOTHMHIEI NS, BIH (il
0.2ml % H0 0.5ml TH T, hicHL
Y —BER L. Oml Mz, W=7
WV NSO ¥ (M BV B) &ML, Kk
A F A VvIEBERY O TEKEY 2.2ml
L TARBRICEL T SBEmEo A7 F
4 v e (10 AA-BB) H5E L&A,
OB LESEKEAD Ni BIEN 2X102Mol
IET S5 e Ni OFHIEEAAREEF R D, Ni
ERMLUIE»OoBEDO4~8%LBI LD
NHZ L RHRL K.

(9) ABOKE

FA—fMiEC2ONWTZEME T OB ED
EEBMDOAWHBR W 2 R 2otk
(#3).

z ®

HIEI DISBRIC R R B2 BB IRE D,
MED RS F 4 v FRAREHER B L,
IRBEHI58° ClLin B L R 1% &\, BED pH
#iP (8.6~8.8) KN THEADRILHIEL,
miE ORCHHIL T BB, T
FAYVOBREHZBNWLMFORTF A4 V4
MENRBIZONS, chboHERWTN
bEFROThc—%T 5. BRASHAEME
TXOEEOESE pH RUZEHREXAL,
ZTORBICIENA L TEBNRERIC 55, %
Hr—REEL Le#imd 5L 12> TEER
Fzd (FLeldb@mLiw) oxdfl
LT, RIFAVOFMMRANIT LD
HRINDBEEL FmMEFRLCEERTWS
REGF AV TRREDE BEFRTLD L WD
RBYZHT 5. ARG ETRI0E
BUYELRBRETL I LEBETHATRR
ok, HOoTHRMED AT F 4 v il
BROREBREEACL LT ELRMLTIWE
By, Xikdx b I DOkl b Aldrige!® 23
1953 FEIC AT F A VLD E600 (diethyl-
p-nitrophenyl phosphate) #*4rf#3+ 58 F %

#3. AEOWE (CEHED < LbA)

PNP | PNP | —#fljsz || PNP | PNP | —&EfllsE
R R AL A D PR (| B ] oD &
(v/m)|(7/ml)]  (H) (v/mD[(y/ml)| (%)

1.60 | 1.60 0.0 | 4.40|4.40 0.0
6.60 | 6.30 4.2 | 4.40|4.40 0.0
3.46 | 3.46 0.0 | 2.30]2.30 0.0
3.50 | 3.50 0.0 | 295|295 0.0
3.27(3.20 22 2952093 0.7
3.70 | 3.70 0.0 [4.15]4.25 2.4
3.60 | 3.80 5.5
3.85 | 3.75 2.6
2.60 | 2.65 3.8
6.46 | 6.46 0.0
6.60 | 6.70 1.5
6.55 | 6.70 1.5
7.20 | 7.00 2.8
2.72 | 2.68 1.5
3.30 | 3.30 0.0
3.40 | 3.40 0.0
4.10 | 4.20 2.4
5.40 | 5.27 2.5
3.60 | 3.60 0.0
3.56 | 3.50 1.7
3.45 | 3.25 6.0 !
5.68 | 5.45 4.2
3.10 | 3.00 3.3
3.20 | 3.34 4.3
2.24 | 2.24 0.0
2.85 | 2.80 1.8
2.50 | 2.70 8.0
2.00 | 2.00 0.0.
2.10 | 2.20 4.7
4.30 | 4.40 2.3
4.30 | 4.30 0.0

Pk 37 BIEREOREN (%)

. 69.9
T Hy= 37 =1.88 %

FHEL, Zh#% Aesterase &L TW 5
X EFHOR I XIUE E600-esterase (A
-esterase) 1%68° C 5 TRIDMBIC XL b RIEL,
50° C5A O MA TR bTLICEELXERD
N5, EEOEM pHIRT.4~7.6 T, HEEH
JZO% p-chloromercuribenzoic acid ¥ X b #il
2, sodium ijodoacetate ® = ODEEEDEHE
EILT 5, Z DEEFUL globulin 77 JBICTFHE
THL)., ThEeAFTFAVIRERL %
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H#ET 22, BeRxicdr - 20 bHhkE
Y 2 pH RUMIHFIRBAOTNE, 85
F AV EBERIWEF L oTE et
DI, TNEID LBINEE= » 7y VTN
O TEBERNMRING, A5 F 4 v 3w
FRIME TV HY) T 4 2T 5 ¥ — DL [Fl—
DEWH pH ZH L T3, LhALBAELLN
WA CRmE 5 F 4 v IR g 7
WMWAHYT 3 AT 5 & — X EEBECEFTET, *
nEEEFETLORES). FmiETvH
Y7+ R7 » #— ¥ fluoride 1= T b 4| X
BN, RIFFAVFRERICEEIN
oot~

RT FAYREBRCKRTI) vz 2575
—%¥ (ChE)'!D AL, hxdkiFLL D
50 R7FAVHEEX ChE L oA X
DTS HFIENWORLE D AN paraoxon*
T7FAV LY I RCFEHROHANIE T, —&
DARAT F 4 v OAFICx+ 5 FEH LAY
Bl tns L, RHRT diethyl-
phosphate-ChE #5441 & p-nitrophenol (=77
BT HEEZDNTERRY, RAFFAvEF
AT 4 Az b e —Bc X FEHOHEN
VHEPHETIEHRICORMAYZRT 201,
COMOBRICINEATF AV ETRL T
p-nitrophenol %4 F2¥HIX ChE 7 L &5
INBN, ENREIRFF LY THYE L
ChE 2 BORMHEEHOT 5. %3 ChE
DEMH pH 1% 6.7T~T7.7% THoOT, AFF
FVARMEDO TN L Y EHAICREL T
%. %7z ChE B ¥V YL XD TERHKIE

X
1) BAEE HRANAKES > *2L, BAEE

A

B =

EAIMHIIND M, AF5F 4V oy ERT
TLIHEYRT Oz, DT ChE 23
RIF 4V O H T 5 T L RRSE K
WelLTh, zofiichorrhih i
fEOBRWBHAMFRNICFET S L AR S
5%1B\v, HEHEFL ChE FFEL ATF 4
VO L BRFTLEVWC L EBEBLTWS
(F#4)., ETr5cL5MEARACRHELEAS
F AV RRERA T IMERBROYRYE
LTWa2, ThRHERATF AV hFicH
HLTEEINLRYOBFRL I BAEORLLOD
ThBHLELBELS.

¥ ]
LR BAOHSIC F IERATFF 4%
ST EBREEAD, thi{blLIiRHT
LlcdCHLERBEXRM L., £LTCO
FEREDMEARO £ Ok ER%L B L TiF
ATF AV FRESBRFACD LT
LHEELE. COBRBTVHY T 4+ 2T 5
F—¥, FIVILRFTT—ERE A-=RF
5—%(E-600 L2755 —¥) RELRE
BHEERL k. LROFRECIOTHEL
eifli§ AT F A Y FRROKMERFF ¢ 134
+457/ml, ZF .180%627/ml THOk,
TOFHMIFORETRRBZ LT B,
WET 5ICHES, AREL BTN BRMOY
ROk BB ERBCER T SRELRL, B

B THB R 20520 A2 1L K S BE 22 3R 4 77 2 #4332 3
CRER—THRIRCE R s BT 5.
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Studies on Parathion-Splitting Enzyme.

Part 1. Parathion-splitting activity of blood serum with
special reference to its estimation.

By

Teiji Shiigi

During the course ofour study on parathion (organophosphorus insecticide) poisoning we
happened on the discovery that the human blood serum promoted the decomposition of this
insecticide. A procedure for the estimation of the promoting activity of blood serum in split-
ting parathion was developed to examine this phenomenon quantitatively. In this procedure,
the mixture of serum, emulsion of parathion and bicarbonate-carbonate buffer of pH 10 in a
fixed proportion was incubated at 37°C for an hour, and the amount of paranitrophenol
liberated from parathion was measured by colorimetry to express the splitting activity in
terms of T of paranitrophenol per ml of serum. A new enzyme that had not hitherto been
described was supposed to be responsible for the parathion-splitting activity of serum after
careful examination of its property with special reference to the ambient conditions (pH of
the medium, temperature, amount of substrate used, inhibitor, etc.). The enzyme was quite
different from alkaline phosphatase, cholinesterase and A-esterase (E-600 esterase) which had
been believed to be concerned with the detoxication of parathion. Normal range of parathion
splitting activity of human serum by the proposed method of the author was 134 45 7/ml
for males and 180 * 62 7/ml for females.



