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IL% R 78 4K 358 == 0 7 o (] X &R
(Fenneropenaeus chinensis){f A i
Y 4 LR ~ %

TH BR A 12 A EL X A I B T R &2 0
ERA F @ wE®T D HT E £ BarR’

(1. BRI S50 far2ebe B 201306;

2. g ERE R T RS R R E SRR P EUKTREER B IR TR T HS 266071)

e F [E XT 4T (Fenneropenaeus chinensis)VA 30 mg/kg K& R EH Bk WAL E S d 5, &0
X B & 4 47 o vk vl 7 AR 4t 4 &L 2L R (Semicarbazide, SEM)IE E F AT BB IR o th 2 R B v i B B
&, FRERHYREMAERERA, ZaEm THMEALR, 20 d L4 K, SEM KEK
WK B >8> B > ok B> B R R, TH B 3R A 8 ML IAL(5.89 d)> W 7%.(4.66 d) >#8(2.95 d) >tk &
(270 d) >R IR(1.47 d), KRR+ SEM MRk, MR HRRE, AR TR K, 518
A, AHARFFER T CEEF T F-0-It 7 LB (ECOD)F & & b AR-N-Jit ¥ 3 B (APND) & 14 34
EHETHELANEZY, £253 h i, ECOD /& HA R Z KT 4(P<0.01), BiF s & A~
FEdl, MEHA EABE, Fo5 T 48, 72, 96, 120, 240 h &, ECOD EMHHMEE 5 Tt
8 41(P<0.01); APND #£1%%5 6 h fn 9 h B 7E MESR I, B30 %1 24 B & A (P<0.01), 240 h B B F &
Tt B4 (P<0.01), Z J& APND & M (K I #4 ) X B 41 K -F o 45 R %, SEM 7 # B X #4978 B
ZIg, HRFFHERK, X ECOD, APND B & M H %7, il ECOD, APND % 5 ok v T A /2
o ] R B AR

KA FOE T ER; R T AR AR HBRALE,; @R E P4SO

FESES S912  XEAFRIREE A XEHRES  2095-9869(2015)05-0087-08

K IRg PG AR (Nitrofurazone, NFZ)Jg: fif§ Jk 0k Rg 25 24
Y, 8RR IR B G K A sh g, tuRg T
CMHATESE . K5 . NFZ #EA g %L
JINEFERAR ST A 24 R IR (Semicarbazide, SEM)(BEFT1E4E,
2010), XFJEL5RaIIMER R, R, — B o A I H:
TR =4 SEM SRAG N NFZ (5% B - SEM 5 3h 4 {4 4
EAREEERTEMRENEY, G T 1k
BUARCEREER, BABUE . BERAER, 2 AARiE i

. (Bock et al, 2007; Barbosa et al, 2007), H 20 it
70 90 AEAR A, NFZ sig KR 25 I FaH Y
MG YT (van Koten-Vermeulen et al, 1993), F& E 4\l
T 2002 4E KA 193 S04, BTG M A& 4L 5
YR HIEZ), 2003 A SCKK P S g i 4h
AFR BRIl rh o AR, i EXTER(Fenneropenaeus
chinensis)FEFH L B IR B R &, T EERFE X ER
KARFETS, PR Kt R HBE | 1697 UM% B9 25 90

* [ REF AL HARNR R L BI(CARS-47) . INARAE A EQVHr & 1 (2013CXC80202) [ 5 4 HoAM 5 S JE 313 « E IR IH
HFER H R B (2012AA10A409), 2013 4F- i [ 7K F=REFA 05T B g FIEARBI Al 55 5o Lo 107 0 £ Aok e 25 (RIS =X B
M) PEAG (2013 A1102) R 25 PEAT L (RO RIS 151(201103034) 2L [ ¥E B . 224 ], E-mail: 15063903531@163.com

O \EREE: &
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Kbyl ORI B O AR A, H B HA RS AR
B PURSCR Y . B 545, TEK=FR P B AN L,
THEER 2 A X R P R AR e R . I,
A WLTFFT NFZ A8 A B XS4 AR A R s B b A o

5 TER PN AR B 32 B 2 A R R s,
o, 2P B 25 W R AT R R R R 2 L 4
fi i P4SO(CYP450) 22 52590 1 A0 s
LA IR RSN B R A A AR, ZEALIAR R
it % B % AF ] (Werck-Reichhart et al, 2000), 7E
CYP450 Kk, CYP 1-3 S54MEW T A4 %,
a5 CYP450 fiff B 5 1) 70%(Ingelman, 2004), £
AR LA P9 R B A0 B 25 AR B X HLIA AT 35 9 ok
hOREEZEN . RSP, @idilE CYPIA
FI CYP2 hraif ECOD. APND {5 13 52 v 25 4 %
MU W 5T 24 R, 0= /NE A5 (2010)F 58 &
B, BN A E G IR R AR S B APND . ECOD fifg
YA AR WS SV, W 2 R B T =
Jii AR ) #a 32 ; Moutou 55 (1998)F 57 1 Wi ns i 11 55, FH
s 55 11 Al 24 25 0 AT S ARORL (AR CY P45 0 BRI SRR 1 1Y
oM, A BREEEPE R KR . CYP450 AN 2591 i
ZIAHHEFEYILR, 25901 LIE S o f CYP450 i
EORER AT LY R N R R AW e s
N o BRI, AR I 2 2 W 7 v O MR P A A
Br5 CYP450 1R A2 2 (8] 1 ¢ 2R B A B ST 4iRGE -

AHBIGE LA E XS HR O SR 5, T2 4G 2,
3 AT VR R P AR A3 4 7 v [ 6 R 5 4 2 1 5 B
BRILEE, S SEM 7 Hb X MR AR P A0 AR S 00 e A4 7
WHEE ; Mo m 25 PR G AHC B 2, W1 E S
Sz R RS, AR T ERA T 25
RS, X RISENAYRANERA EEE
S, A E— 2 WEFEAE S W 28 2 ) 2 M TE AN It
FHR TR}

1 #HR5T®
1.1 EIe#fal

it S Hp [ X I L AR B U SR K SR A A D 4R
ft, SCERT R, IR E N (8.1241.58) g, S
WRTE IR 7d, IR RN S 20 LA RS
L ) WA AR, 56 A4 K4
KUK, ESEFTA, K AKE NG T, N 28,

1.2 Zm5ik7H

W PE AR (B =98%) ., 7T-LEREF TR (Fin=
99%). 7T-RIEFGTRGEE=99%). AIEHAM, 1-5

F2-HARPTU, 98%)FillFI7 ZPM4x SEM-HCI-"C-"N,
(4l =99%)¥04 [ Sigma A F; BHHREE ., L
JHiz DU 2 BR — 4M (EDTA-Nay) . a- 7K H i [t % (PMSF)
(99%)I [ Amreco 2] 5 1,4- i S (DTT)(99.5%)
I [ Merck 23] ;38 R RV BF(NADPH)(99%) . 4L
W HE HE H Roche A F] .

1.3 =A%

131 &4 % SEM &2 m <z Fie IR FE 783
FNE-1-2006 FOBRAE, SR VA (3 - 5 I o gk vk
TR

ST AT G LN BB, A 25 A HERRFREL 1.5 ¢
NFZ Zj¥;, RAN 2590 mEHECH AL 1000 g W E
h 30 mg/kg-bw M2 HZELLEME A FEXTEF 5 d, &R
FLIG AP 250 1 U X BB 41 MRS 55 25 W 1 i 45 1)
BE, HAZMAY—3 TIEAE 1. 3. 6. 9. 12,
24, 48, 72. 96. 120, 240. 480 h HUFE, 4Gk BEHL
20 RBER, Ay BOLmk e . R . B8 F oS
WA, SEEMERAEF-20°CUkEaE, FHT 25958 AT .

HAREBAEZ I T A SRR R , FREIIC, B2 ml
MR ELT 50 ml B0, A 0.05 mlIEA WiR T
VEFWL, TR A 50 s, BRI S ml ERFRIAWAN 0.15 ml
- EOR PSR, TSR 50 s, B TEIEAKBIR
Giest 37 CHROGIEY 16 he BUN B OERHIEER,
A 4 ml BEFR A VW, 79 pH & 7.2, A 4 ml
PR TG, W 50 s, 4000 r/min B5.0> 5 min, B FIE
WHFEZ 10 ml B0 FINA 4 ml SRR, &
2 ke, AF RBWR, T 40CTTRAR T #E
WA 1.0 ml HEERW, WIEIRG MR EY, i
0.45 um A HLIEREE, FFI,

3% FE Agilent XDB Ci5(100 mmx2.1 mm, 5 pm),
RN E R, AR 20 pl i hAH A 4 0.002 mol/L
BERRECTAI, B MWL, BREEVENIILZE 1, A5t
>N 5 min,

®1 RIEHERRER
Tab.1 The gradient of the mobile phase
B [E] Time(min)  A(%) B(%) Uii# Flow rate(ul/min)

0.0 80 20 250
3.0 20 80 250
5.0 20 80 250
5.1 80 20 250
7.0 80 20 250

JUIE S R B 0T 55 55 F- R (EST), 1E &
iR BEZE RN 4100 V, FALS)E SR 35 psi; 4l
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B il 3 Liming &P BANEIRE N 350C;
JE PN R 3 S B L O 10V SRR AU T (SRM)
R T T MR RE R L 2;Q1 LI 5E M 0.7 Da,
Q3 JIEFE N 0.7 Da., REHES MRS, FKJ14 1.5 mTorr,

®2 EERNMENESET. FETHNMERE
Tab.2 The parent and fragmentation combinations used for
monitoring the selected reaction

Hirib AW BB T FET il 48 BB it
Anal T Parent ion  Production Collision energy
e (m/z) (m/z) (eV)
209 166%* 11
SEM
209 192 13
SEM-"*C-"N, 212 168* 11

* SF it B F W A *Quantitative ion fragments

1.3.2 EpiEsmE IR PGUL N RR L A A 2l
Ja 1.3, 6.9, 12, 24, 48, 72. 96, 120, 240,
480 h FHLER 12 FIF, BOLHF B, & TW A TR AE,
1T APND. ECOD Jiff i PEAG I

JFIEAR So (9000 g supernatant) i il £ K FH I 44 45
(1997 etk i ik, IR 4°C Fv% W iR +h 2% o
W (PBS)(pH=7.4) [ & vk, S AT RERR 25 4 A, FH g
AU R PR SRR, FRE, I 1 S/
FL BT B2 5 2% 313 (0.1 mol/L .pH=7.5 [ PBS,
4 1 mmol/L EDTA-Na,. 1 mmol/L PMSF. 1 mmol/L
PTU. 0.1 mmol/L DTT F1 15%H ), B PR AR A
BRI, 4CAI0K, SI3RMAE 4°C . 13500 g B0
25 min, FHEVERIEERY WS BR 2, B LW
AT IO T, BRI So #8404 TURAFHE
L, B T80 CIEER .

ECOD 7 P 5 (Oberdorster et al, 2000): v 1E
96 fLEGFRAR (FEAR) T FT, HL 0.1 mol/L PBS 23K %%
MR(F 2 mmol/L 7-ZFFEAFTEEK) 140 pl, MA Sy
B84y 10 ul, 27°CHEE 5 min, WEEFA0 10 mmol/L
) NADPH 10 pl, 25 FH g ik, 37°C7K ¥ 10 min,
Ex=380 nm., Em=460 nm & Hj= ) 7- B FE RN
R

APND {14 | % (Schenkman et al, 1967): HL
0.1 mol/L PBS(pH=7.4)Z¢ {1k 1.7 ml, Jil So & =K
0.1 ml, ZH A4 g/L) 0.1 ml, 25°C/K¥ 2 min J5,
5E A H A 10 mmol/L # NADPH 0.1 ml, 25 4N
WZEIK 0.1 ml, 25°C/KH 30 min, &4 15% ZnSO,
0.35ml, &%), vKiF 5 min, 181 Ba(OH),0.35 ml,
BA, FIRCE 5 min 5 5000 r/min B> 10 min, HX
3 2.0 ml, i Nash 3257 2.0 ml,60°C 7K 10 min,

FIROKYSHN, BEANAT WL Ee T 420 nm I 5E
ﬁjﬁ{EO
1.4 HiE4hE

SEIG AT A5 808 % A Microsoft Excel 2003 4b¥E,
ol 25-mF M4, SR H T R R BB M R th 2607
e, THEIEERE =W (112). JH SPASS 11.5 Bff | FE 4
T 6 56 28 3 BT IS 25040 o

2 HR

2.1 SEM&E#

2.1.1 SEM & ¥ B s sF4k 89 o A A58 24 -t
ML UL 1, #2021 SEM ¥k B B s ] 2 e fin f5
FEARR R H, XTHRA A H SRR H SEM, Horr, JiF
JERAE H SEM % B3 it ke f v B Rk I MR BE 24 B K, 1 h
I 5 24 (832.62+3.06) pg/kg, 9 hiik 3 24 vk i g s,
H1(1554.61£6.29) pg/kg, wLiti T HALAL, Fif5HF
R R SRR BIAE 3. 12, 48 h RKIH 3
AN, WSy R (162.53£15.51), (108.91+5.07).
(93.46+8.20) pg/kg, 3 /™24 e BE 2 AR U D ) R 3
WL TR 25 B2 43 SI7E 3 h, 12 h IR 204, 2hidik
JER YR M (149.95+11.28) ., (87.04+7.02) pg/kg; MLk
i SEM WREEAE 3 h BB K(E, WIE N (56.12+
12.79) nglkg, ZJEWREEZRWIFEAL; H e SEM iR
7E 3 h iy, ZJEREIL, M9 h MIFR BT, =
24 h PRI 20, HOR BE T 3 h Y2508k E L 20 d
SCEGEE R, A AU AR R KK LA (11.09=+
0.47) pg/kg>il(1.77+0.53) ng/kg>H5%(1.56+0.66) pgkg>
MR EL(0.69+0.13) pg/mI>T A% (0.55+0.07) ng/ke,

2000
1800

—a— [Tl Hepatopancreas
T —e— i Gills
—a— JLIAMuscle
—¥— HI5ECarapace

—<&— [fi#EBlood

SEMfk BE

Concentration of SEM/(ug-kg™
S
(=]
(=]
T T T T T T T TN T T T T T T T T

1 3 6

B} /E] Time/h

1 #8425 5 d G NFZ U SEM 7E
] X6 U 5 2 2 1 2 ik
Fig.1 Concentrations of SEM in several tissues of
F. chinensis after continuous dose of NFZ for 5 days
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LA AR i % .

2.1.2 SEM /& E 3t aF A 4147 o 6 0k 1k X252
HEPEA, 53] SEM 1 1 [ X IR 45 41 209 () T B
TR TR EURE R, A RECRIIH BRI (3 3),
Hrp, SEM 7EHFERR i B F s W e, TH BRI =
el AR FIERR R RS, TEBR S, THRRY
TR . ILA(5.89 d)>H175(4.66 d)>fil(2.95 d)>
MK (2.70 d)>FF MR (1.47 d).o

%3 SEMEHREMISELRMERARSHBRSH
Tab.3 The equations of elimination curves and parameters
of SEM in tissues of F. chinensis

204! Tissue  {HFR 7T Equation B o hp(d)
WLA Muscle  C,=82.983¢7°%"  0.005 0.819 5.89
F 5% Carapace  C,=17.725¢ "%  0.006 0.648 4.66
il Gills Cy=100.275¢%% 0010 0.844 2.95
M#E Plasma  C,=16.916¢ """ 0.011 0.786 2.70
HEIRAR C(y=863.543¢ "% 0.020 0.948 1.47
Hepatopancreas

Hi: R BRHE AR, 1 JHERE RN, 2N
R R

Note: f. Final elimination rate constant; #;,,. Elimination
half-life; 2. Correlation coefficient

2.2 ™hEXERIFEERRE ECOD. APND EEFE T L

221 JAFMA% ECOD 8 &M T AL TEE LA M 24
NI PE AR 5 d J, P E DG ERAT R ECOD 5 4 5 X
TR AH L 5L 50 R R a2 L TR R (& 2), BEZRT
[B) ZE A AR AL fa g B AR /N, 152 1 h B, 254
ECOD 7P i % T % BE 2 /K F-(P<0.05), 3 h I #% i
FART XS IRALKF-(P<0.01),  BEJS (1S 3% B2 7K
IR ARSI IWNEZ I 48 h JThG, HE P KT
XHRZH, R T 48, 72, 96. 120, 240 h B, 45

oX #84H Control group
0.30 1 @ 42454 0ral administration group

*% *k

I *% hi --;

o

%)

G
T

0.20
0.15
0.10 [

Activity of ECOD
in hepatopancreas/(nmol-min~'-mg™" prot)

JFIEERECODIE M

0.05 1

N

(=]

12 24 48 72 96 120 240 480
i8] Time/h
TV G PR R 24 4 245 i vl 0 % T g i
ECOD %7251k
Fig.2 The variation of ECOD activity in hepatopancreas of
F. chinensis after nitrofurazone oral administration

1 3 6 9

2

*P<0.05, ¥**P<0.01, n=6

242fl ECOD I M ¥H b 2 /55 T 4 (P<0.01), 480 h
SCU LT, 452540 ECOD TEPERE T-Xf L K F

RG22 5%

2.2.2 JFMAE APND B4 M % AL SEEPOLINERE S
ZHRZS IR PE AR 5 d S5, H SRR APND (1)
YR 3 BN, SXPREAAMIEL, 442541 APND %
PERE BERRE TR ks . 7252505 6. 9 h
F, X APND & PR SIAE oK, 7RI M4 B [ a5
. APND il Mt 5l I8 T X4 B 41(P<0.01); 9 h )5
252540 APND I&PEZ W FLmr, J ] 5% A A
B EE 2R, M 48 hITHR, 2524540 APND 35 1%
X RRAIKT-; 96 h B, 25254 APND {4 i
5T X BB ZH (P<0.05), 240 h B A% 52 S T R4
(P<0.01), ZJ5 APND I FEARIHAR T XF ALK .

—
[\S)

O %t #84H Control group
L [ Z4254H Oral administration group *x

—
(o)) [e<] (=]
T T

Activity of APND
S

in hepatopancreas/(nmol-min~'-mg™' prot)

FFBEI APNDIE #

N
T

(=]

"9 12 24 48 72 96 120 240 480
fif[A] Time/h
VWK g PO PR 2 1B 45 25 i vl 0 e
APND {25 1k
Fig.3 The variation of APND activity in hepatopancreas of
F. chinensis after nitrofurazone oral administration

& 3

*P<0.05, **P<0.01, n=6
3 Tt

3.1 HEZHYWAHIEME SEM

TEIBSFQOI)MF A, FIENRIE A N IREY)
[T, e A AE T H SRR b, ARG I SR A
H SEM Y& B 7E KK H1—370.4 pg/kg 28], SEM fE
SRy TG VAR B BR B M N AR, H TR A s R
SEM IFELE, JoBESs s F 36 2K 7 it Jot a6 I 114
HERRPE o PRI, 76X IR W i PG AR B B ) W4 S o
M%7 FENRYE SEM BYAATE IR th AR R XT3 . A
Wroeer, as AR SUEAT TR, SEM /K P
TR R

3.2 ZBREEZHIE SEM TEHR ERTEMA R Y 5R B iH BR AL
1525, UK PEARIR Y SEM 7EXT IR #5441
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HHEZE R 1), kA 5L 0 b st i) 22 4 1 A A0 4
B, R b 245 R R VR B K, AR R ARk K
X5 AR R 25 PRI E BB A KL, REH
2AE T N it A W i A T TR B

Mr5e SR A5 (2005)IA R, — B4 25 WIS AT g
FEEAFIE, 55— 50 PR e 2 0007 (5 4538 28 0 Y 114 24
Y gl iz 26 B, DI S 25O E P 9 25 P ik 3 —
ELANFE Heiin 2% = KT 95 IR AF (2008) 5 A 3
oo [QEE MR 25 1R 25 2 i Sk 2R 25 Je , LA e 1R
AR IR s, HUORRAR . 2545 250,
BRZH BV R AOK TR, 2RI AR, R IRV
W, 2459 355 HA 2 SUAFFAE AR A2 A R] 1
B2 5, TR 25 AR, AT REJE 1 B Hh X R
TR ECBE AT R ok g IS v 2 2 2 S ) i A

ABF5EH, 9 h B FBEAR T SEM W B IR B K,
F1(1554.61+£326.85) ng/kg, kWG & T HAL LY,
55 W R Y AR I8 A ML 4 T o MR AR P A 3 A kB
ERRKEHE, (BFEFAE A 257w M 257 0T,
FLANTE TR ISR b SEM & BE7EPE 2405 12 h J5 475k
P R (EH 248, 2013), MILZF, o EXFER I
JHEMR SEM e B R W) (I BT, HH B P B 42 1) S A
Al RE S IR AKIRA G, IR 1°C, 25 i
AN 10% (Ellis et al, 1978), ARMFFT/KIE R(30+£1)C,
T E B 2% A5(2013) Y SE 807K i A (28+2)°C, /KT,
A e B0 E X ERA P B A 3, 25 R
TR P LR X WP, 25 W0 AE MLAR P 1) 5% B T BR 52 4%
PR Byszm, H, KRR m It HEZ, FHit,
FHZ5 AR 25 W0 00 1 2 75 25 TEK IR F 52 i

PVER S (20 1 1)BIFFE i R U0 B2 7 v )X RS Py 1) 3%
B SH BRI B, 251452530 mg/kg bw))F,
] 6T B % 2H 2 T o e T B 0301 R JIF AR (3275 h)>
JLA(31.01 h)>IM KL (21.74 h), 7 & B2 (2004)0F5%
TR vD B B AR 0 1 N V0 B A e B R A 1 24
Rzl i2apdg iy, Bk B A mkZL, 75
JHF IR F R JUL P v 80 3 2 3 10 4300 R 52.7 0 19.7 he
ZEPIRAE (2008)HF 55 45 L, K i v B AE X T TR AR
JUL PARJ R I 988 £ v 8 3 B3 > 5 10 430 R 111.262,12.255
1 11.678 h, ZEr =% (20060)0F 55 LB, HEXFEFZY
TR FARTEH 5, FLFERR . gk ©= AL A v
BB 0 910 11,03, 9.07 F18.925 h, MILZTF,
WM PU ARG SEM. 7 Hh [ 0T IR JHF JBR AR v i B e
(t1,=35.28 h), fEHABHL P IHEDE . B
AR BREORE F SFE YIRS . AT AT
DIAFH, BRI PO ARSI SEM 78 Hp [ X SR nT &gl 21
WL Fh % B8 Bt fe) 4, O Ho G s 1] AR 5 T B, 15224

20d R, QLA B8, HFEd SEM SR R TREIBR, i
WEL . AFBERR T SEM &R EMKT 1 ng/ke.

W I 45 (2008) 76 B7F 53 A 3 0K g 2 25 49 75 g [
WRLH LR R T B R A 2 B, SEM 7E 5 FG A I A iR
W T 336 h Je ok, PR 168 h J5 TCiEK:
o TR AT 45 (2012)HF 5 W I P MRAE 1 2 R 9 1R AR 18
THER AR & B, 300 d IF, SEM & HAMKT 0.5 pg/ke.
X545 (2013) KB, WK U AR5 25 25 2 A8 il (B
i Qx5 7Y 60 d J5 SEM TE 4232 % AL P AR 46 I
FR TR 42 25 (2008 )AF 5 Ik g A AR Ik e e ) X 5 420
FERZEBFH LT BRI R B, TR 185d )5, K
ZEHTR PN SEM (5R B REA & TR BR o PRIUL, SE
AT AT LA, BRI PE AR =4 SEM 78 H =%t
B P T R 3 8 L e CC MR, O o 3 R L i
S | AR EE BRI, LI PG AR Y SEM
FERFAR P e T PR, R B B i 25 5%
— BNy, S Bl Ak 24 40 1 % i RN HE T e ) B
55T AE o, e n] A B R R A AR T
BOFIH bR, WL sh LU e 32 shis 5% 7 LA BR o &R
5 XoF Fil 35 1K g 28 245 40 1 A3 T o B T AR X B TR
MG, X ] GE- 5 XHIRF LR AE  R G A ok, thal
eSS RMINIE A . HEE A MEE T 2 75h %,
WGBS — BT

3.3 HLAHHHYRENZENR

B8 LA Mk H SRR 212 R i 2
P2l Z IR (1), TEMELs P T2y
Yyl & W Y IR G: OB TS 85 %2 o K 7= Sh ik I By —
SEAF LAY 4 , B R TE A BRI 254% 8  F Jak
R N T L4, 2003), AE SRR aME A
DU 5 A S A P ) L R 25 AR Bh T 2R (R B AR,
1998 4T i PR 24 1 W i 2 W O B 52 . JELPRA (1989)7E 24
Yyl 2 W IR G 1) 3 J1 2R g b, X R IR R A
T RFAERR . BN . ROk, Hd, B-iF
PEIR(EHC) PNy 277 A W i 22 06 R 42 5 ] RE A — Fil
B o 5 24 S8 2 A L sh W R AR R 4 2 5
WS IR NS5 A, T2 B AY BB 1 R 1 QI B AR 3328 A
B, 2 I8 AN RN B K IS — A R,
B bR (ZE W, 1985), UNSR 259 F I ) = R ek,
T2 S S0 24 9 B — R s PR T o, 24 - il R )
MW, W7-IFEP 55 | 0 2590 15 IR 2> SE K 25 )
FEVR N ROV FIIHE] , SEZZ T I, (675 25 W07 1R o 5
FRARF 2 AHEFE kIR VAR R s SEM XL
MR H2h-mh i e B %, 5259 15-IFIE3F
PRl | SELR T BRALEIAE T IR, $E R - AR A S
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SR VY AR A SEM. A R G B A P
BRZE M A2 - I il 2t 2 g B G iy vl RE SR I 22— o

3.4 BfBERR ECOD. APND EEiEMMZT{L

AHGE T, Wk I P AR Hh R AR AR PR A Qs B ot
A kT I CYP450 fiff ECOD . APND {115 M 2 B1
HAHEH(P<0.01), ZIEiEMEFGFm, HEsis
SR, BRI WK 2 2% BRAL K, 1 B ke g
MARE S FE P XE ECOD. APND i i P v GE A <4 ikl
JER, XA SAMERN I ERREA L, @ik
i SEM 1] ECOD #1 APND R 3% ¥k ; SEM [ 3] —
FEHE, ECOD il APND &M UG TR . 5515
LQOVAFFT R, s vb BT Bl i L filk APND %
BRI BE S S iR I R S, SRS R,

ECOD. APND #RLA 48 h bR, 48 h Z Hii& Ik
Igmdl, 48 h Z S ISTEXIROAES, o] UERT,
ECOD F1 APND 7 WK W PO AR 5 i 72 i 5 /E H L
il T BEAH Lo R P ARAR B 7E 3 h BFX) ECOD {4
PHIER R, 120 h iIESFEERK; APND iGMHAE
6 h I3k B KA HIK T, 240 h BFiE SRR ;
TR PE AR T X APND il 114 5% ) 75 22— 52 ) [B] 4 R
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The Elimination Rules of Nitrofurazone Metabolites and Its Effects on
Activities of Metabolic Enzymes in Fenneropenaeus chinensis

LI Dongli'?, LI Jian?”, CHANG Zhigiang’, SUN Ming®, WANG Ying’, GE Hongxing’

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306; 2. Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071)

Abstract In this study we explored the elimination rules of semicarbazide (SEM) and its effect on the
activities of hepatopancreas enzymes in Fenneropenaeus chinensis. Experimental shrimps were fed with a
diet supplemented with nitrofurazone for five days before they were randomly selected from the tank and
sampled in different days after the last oral administration. The concentrations of SEM in the
hemolymph, hepatopancreas, gill, muscle and carapace were measured with LC-MS/MS, and the
activities of ethoxylcumarin odethylase (ECOD) and aminopyrine N-demethylase (APND) in the
hepatopancreas were examined with UV spectrophotometry and fluorospectrophotometry. The results
showed that 1 h post treatment, the mean concentrations of SEM in the shrimp tissues were in the order of
hepatopancreas>gill>carapace>muscle>plasma. At the end of the 20th day post treatment, SEM was still
detectable in all tissues and the order of the concentration was muscle>gill>carapace>plasma>
hepatopancreas. The half life of the elimination phase in the muscle, carapace, gill, plasma and
hepatopancreas was 5.89 d, 4.66 d, 2.95 d, 2.70 d and 1.47 d respectively. Our results indicated that the
elimination of SEM was the fastest in the hepatopancreas and the slowest in the muscle, and that SEM
remained in the body of F. chinensis for long. Compared to the control, the activities of ECOD and APND
in the experimental group were first reduced, followed by an increase, and finally returned to the normal
levels. The activity of ECOD in the experimental group was significantly lower than the control 1 h post
treatment (P<0.05), and the statistical significance was even greater than 3 h post treatment (P<0.01).
Afterward the activity was enhanced and became significantly higher than the control at 48 h, 72 h, 96 h,
120 h, and 240 h (P<0.01) post treatment. The activity of APND was significantly lower than the control
at 6 h and 9 h (P<0.01) but obviously higher at 96 h (P<0.05) and 240 h (P<0.01), and the final level was
lower than the control at 480 h. These data suggested that SEM was eliminated slowly in F. chinensis and
had an impact on the activities of ECOD and APND. Moreover, ECOD and APND may be involved in the
metabolism of nitrofurazone.
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