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LB A HEBR-ERAM (PHIE0.01) FEMEH, ikl FEIRELIRER L
BER L EBRENS, R RGP MA CCU 57 25°C 4R sh, ARRBRIEERKRB™ Y, A
TLC XMWY B\, A HPLC kxR ret s B lE, EHENE
FERER CPU j=Ho A —FIELNRUBSHA CPU, FREA A el BIBHER M
RRE—-EOURTEEAN, SHREREARRENAMSETHE, WEEF LIERT a8
CPU, M jmA 4 —bE Bails AN 5 . BE TR HE M) 89—99%, IEBIRRRSZE CCU RIRERETREE
EEMo

XEiE A, KR, EERGH, R

KR 111 2(1-(2-chlorobenzoyl)-3-(4-chlorophenyl)urea, {&¥r CCU), L2 &K
I-PEEFBE-3--EEDR.EREAT AR EFN—MEF AR, BTHERR
e, g5 2f AsE, AR ENEEEZERUERIMRAZTALLEEE
=,

KR & 5E MR Mk kiR (Diflubenzuron, #i#x DFB) & 44HM, 8T
DFB 7ZE/KRIER - b iya#E, HEEEYEE, BRENNBSIESANCET
KEWR,E 0L DFB B—F MmN EHFHE, NRSENEN T WL
SR AHRAT, MERIYN CCU WREXRE, EMIFZ# S DFB Mo CCUEFX
KIERE R B L@, P AR P S EAEZENRE (4-chlorophenyl-urea, fEj#k CPU)FILBR
K HE (2-chlorobenzoyl acid, {&j#k CBA)M; BRI KFEMERIIK, BEAKTHE
HAEY, XY 5 DFB L, BIERE AT HEN,

CCU HFXKHEMEMRIENX AR DDT XXYWRAAKTESEE, KT REAKN
BEERESEREYHGEEEABAKNN CCU M ,5 DFB iz, XMENEES g
WP AEBES S, B X — R, WS CCU A AMRET ML EEER &
M, A MX G EBET TS RE. ARMERAEME, PFREIREST AT
CCU HyMefi , AR BAT 7 8o R0, S suk B &% )7 (HPLC) *f7=#ik
fTEMERNE, AT - EMERE CCU BRI EIERIEE.

BKESEEYEREREATIREARY,
1991 46 5 H 14 HUgE, 1994 410 A5 HEE,
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Ll #® =&AF,KE 200—2000g, P ERFERKELEMPFRFFEY; EE,
REL 2508, M\ LWL, BELRT . ABEBRTEBROKEFTEREF.

1.2 EB#H&E KEABWEIDNK,BURFE, BEKRE, & 1:8(W/V)MARBL4KIE
(BB H), RBES L Smin, FEIE, LB &S Ho

13 BRI KMNAZSIL 32ml, Hdi 16ml 0.1mol Gly-NaOH £2 s &k (pH9 +0.01),
8ml 7K, 8ml & FiEiKo MMA 80ul JREE 320ug/ml fy CCU ik, CCU £ IKEE 0.8
pg/ml, 7£ 25°CTRE Sh, B ImARRBEHO DR LEK.

1.4 MEIRER WG Profenofos FZMEMRRIEER LRRKMARLED #Y 8mlKek
BRATA. 8ml SR e, [RL 7 S5 A0S IR EE 2% 8.5mg/l, MAWCEBRNEEETLTE
M o

L5 R#FHHER SHE.ME LR, A 64m] BEERCES RER, &K
B, BB OEES . RE. ET . BA—EEN_ SR REREH. ¥ _8H ik
T R A RE L 3TE Fose BEBLGO0 H7 1(5 X 20cm), JREFIZK : U0k W : KBS BR — 80:20:1,
CCU #rkr M RERIMIR T4 CPU RN RE, REG . WHESBEL LEREE RE
BRI S, A B R, /8 S, 1 08, R T, i 30 % FH i K i @, Fl HPLC 5 e e
BIE , FahAE AP EL: 7k (30:70),NOVAPAK C;s £, UV254nm #:ill,

1.6 & CCU ¥rtf, hEMERAESTERFTHORYE (ERBAAT EH FH);
CPU ¥} TLC #,f8E Merck A H = 5; #4135 Profenofos, 4iE>90.6%, T+
Ciba Geigy fh; H#ikKHAZEE Milli Q #i/kHlERLEHIF. R BRAAMBAGLEMAR
4o

1.7 B8 SHRHEEIE,ZEE Waters /2 H] 600MS-490MS-745B Z %,

2. 483

2.1 RMFEWEHSE TLC EBWE 1| Bk, B4MT T
=, TS 5B R A9 CCU, i CPU 4RAESHBLAL T 7 I
gfo B, XEE Y CPU B/, BIMEMTE Bk Ho B

1% CCUBEM 2% CPU, B4 3 WFR M MbRANW
— CCU, BAFT RIRUEE A 4 AT R &6 R4 CPU,

22 REEHHEEERNT ATREH HPLC %N
g BE 5 4 ST R, W 2 PR, B BARRES
= BE A 4 26 (KR RO IR BN SERTE 4 4 &7 CPU (HE
= 2)e H¥E—HIESF % CPU, R T HEf th s 3652

PRI 2 R TR, 75— T O R TR B VS , SRR RE R BER

B R RER RN ‘
ligenien & R AL AT I, R R Y &

Fig.1 TLC chromatogram (" 3)JJ\%?§$LiEED§TF%;EE CPU,

of standards and extracts

of enzyme test 2.3 E‘W%#—FEQ‘QEHE*] CCuU H"Jﬁiﬁ Z‘Eﬁﬁ
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B2 CPU fipt5EM~% HPLCEE #%
HoEE/ K (70:30, v/v) ®migkE:; NOVAPAK
C-43.9%X 150mm ¥;iE: 0.8ml/min
A: #RFE CPU B: HA 4
Fig.2 HPLC chromatograph of CPU stan-
dard and metabolite of CCU Mobile phase:
methanol/water (70/30, v/v); column: NO-
VAPAK C-43.9% 150mm; flow rate: 0.8ml/
min

A: standard CPU B: spot 4

3 CPU IREESBER=9 5 RO HE
(BE&ARE2)

ARG, 0.1AUFS M KIiEE: 190—350
am FEGEE: 20m/s ZL#: 4cm/min I
¥E: lnm R A
Fig.3 UV absorbance spectrum of CPU
standard and metabolite of CCU(chroma-
tographic parameter as for Fig.2)
scan sensitivity: 0.01AUFS; wavelength
range: 190—350nm;scan rate:2nm/s; chart

speed: 4cm/min; wavelengthstep:Inm
standard CPU --—-spot 4

T, CCU MARE, BFH L EKE, R WZ—24 CPU, ARk oH % 9,H
TERZE TRAZEKEREZ N BRKRENIR EBEMARMN ARG, LIkES
I, 7T RE ARER TR L SRR P4 K9 CPU, X BERT DLV IO I H B VE A o= 22 /0
CPU W&, & 1 I T JLRER hEsLR = EHN CPU £XE (ETcpu) S5xRAH
FPPER CPU Za3f& (Cepu) KYLLIE, MFEd 1 TEH,BXRPERN CPU HETZ
ATHBATR, XRATEEREET, BERFIEN CCU KR IF S FE.
MAKERME NI ER CPU WE, RNKE, ASA AR AMBILE, &8

FIFE 2
#®1 MZR5XRAS CPU R(Rf: ng) WHE
Tab.1 The ratio of ETcpu to Ccpu (ng)

RS

No. 1 2 3 4 5 6
ETcpu 36.36 122.07 79.20 73.03 125.04 92.31
Ccpu 9.09 17.59 20.14 13.96 21.31 21.88
ETcpu 4.00 6.94 3.93 5.23 5.87 4.22
Ccpu

LRREAGEEE, MAILE CCU ki, ERBRANLF AR, X MR
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#2 sffkd CCU kMEBMLE
Tab.2 The specific activities (s. a.) of CCU hydrolase in fish liver

aME Ko = A,
Species Weight s. a. (cpu ng/g liver/h)
750g 12.05
2 A 7508 15.96
Grass carp
200—300g 19.90
2000g 17.18
B M 250g 27.18

Common carp

24 WHEX CCU EBMEMHIfER Profenofos & —HEEREEMIGIN, XinAHpH]
flE, & CPU WA EEm, WRIREE CPU WAhEEREM. &3 24MW
BSR4 8.5 pg/ml 1, 3 RE(C) HHIFI B LR E(E) CPU #XE , MRHE&
TEEE M, YA MEIFG,CPU B9 £ LB BME. RRIRMEIBEERH,X
ERAMRELBHEEASEAR,

# 3 Profenofos ¥ CPU & yinM
Tab. 3 Inhibition of profenofos to the producing cf CPU

CPU & Amount of CPU MBI
FREE Percentage
No. R e LR I
Control Inhibitor Enzyme test inhibition
1 21.88 29.63 92.31 89
2 21.31 22.03 125.04 99.3
3.3tk

—nE, FEEREYRZE—FREFEESARA, TRHERATARERTA
BB RREAZMERDN, REXEERNY BN EZERHRLERETSE AR XRRR
FIVE FAPLEI EZE R FIILT RS, CCU BIRE—FuX B R B, B X £ E
e FEAE RN RO R R R IR HL N R RV B i

AEBFT L R R DFB (&A™ W7E LR A= JLF 834 (5> e i 07
AZz—R N-15C-1 #KREK 2,6- “FHARFRMIAEEREK, CCU 5 DFB it
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JewIEM, CCU WMEMERHI S DFB ML, RIFFAIM N-1 5 C-1 #IF%, AL
CPU 5 CBA, EXREEFS/KIKE P CCU "M@ r=4£ CPU 5 CBA, fEAXE
BB M AZERMBT CPU, XIEHHS DFB %R MR&ENIBEAE T CCU
HRiE o

CCU fEKEREIR, MELRF LI CCU £AKTINERBIRIK, X5 DFB #y
KA EERE RN HERERE: CCU BASEAARATRE, HHTHAKN
FHENBNERERRES®, BRTREHE” Y, EmEAHARARRTERAZRSK
¥ ,DFB £ A A APRMREE LR B TREER,

FERBFEEDPEERIEANE, ERARE: BE, 2R E4E (MFO) AT
B BE (GSAT)Y, ZT7# DFB MERHEXZEEANE, RENMRSH AR
o DFB 7RI K MRt S ik % R R BERBRO(E F™ s ERBEPERES A HIKE: & i
DFB WRM#E —E&mH, MEXEFANES WAL, RREH DFB F#F
HMAREAREMRKANRRER, {E DFB 5 FlH TRV P& IE. ABF3E i
HIFIEREN, Ad%PXN CCU REXEIEANERESE, RARETLHRZBENL
EERA P H K EBEER, BERAA TEREBOERS ESHAX —FLERTEIA
o

MR AR R BRRETEANEAFEAIRE CCU, RyFRIRS
DFB A AL R KM T3 CCU RiffRXBIF AR, XT MFO J GSAT
WS EPEEEERAURFERLE S CCU RB=HRNESERBE&FE—SHR.
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IN VITRO METABOLISM OF CCU IN FISH

Xu Lihong, Zbang Yongyuan, Xu Ying and Chen Zhuan
(Instisute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract

The reaction system includes 0.1 M Gly-NaOH buffer and the supernatant of
the homogenate of the grass carp and common carp liver representing the enzyme
solution. After addition of CCU, the reaction mixture was incubated at 25°C for 5h.
The metabolite was extracted with ethyl acetate, separated by TLC and identified
by HPLC. It was demonstrated that CPU was produced in the mixture. That the
product was CPU was further verified by spectroscopy, using a special UV detector
which could give absolute spectral evidence for the identification of CCU metabolite,
and comparing the UV scanning chromatograph for CPU standard with that of the
metabolite spot at the certain range of wavelengths. When specific inhibitor of es-
terase was applied to the reaction mixture the activity of enzyme was decreased by
89~99 percent. It shows the key role of esterase in the production of CPU.

Key words Fish, CCU, In vitro metabolism, Esterase



