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Toxic effects of roxarsone on Carassias auratus
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Abstract: Toxic effects of roxarsone were investigated when carp ( Carassias auratus ) was exposed to roxarsone
solution of 30 and 45 mg/L for 2 and 5 days. Roxarsone showed low toxicity to carp, but the margin of safety
was narrow, the [.Csy were as follows: 24 h LCsp 181.69 mg/L, 48 and 96 h LCsy 176.57 mg/L. The activi-
ties of LDH in carp brain and carp liver were inhibited significantly ( P < 0.05) and showed dose-effect rela-
tionship. The contents of MDA in carp brain and carp liver increased significantly in all treated groups( P <
0.05) . Initially the activities of SOD in carp brain, liver and gill were enhanced significantly( P < 0.05) and
then inhibited markedly with increasing doses. The activities of GSH-ST in carp brain were inhibited strikingly
(P <0.01). These results showed roxarsone could inhibit enzyme with sulfhydryl group and the ability of antiox-
idation. The oxidative damage to carp were remarkable and showed dose-effect relationship.
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em, KRR (20 £2.0) g, MEHESRA , B P EAK R
BEBR VLK =BT R4 . KRR, BRKBE
JRE2d,KiR(21+£2) C,pH 6.5+ 0.5, SF K&, H
BE(D.O)NT.5~8.5mg/L, AFHENE 10 LK
FHFHE3I~4 B,
1.2 #AyE5RF

WM, w=9.3%, w(As) =28.5%,#t5
0008010, H LLj 78 45 K J= 2 8 o 4y 4 4 b 2 "] 4R 4L
R AR BRI Y BLEE . 8 A BEH AR-S
HBBNRAENHILAEERBERAY TRERA
AL HAbE AR B I TR .
1.3 #ExPRBaMItEERE

FICHR[3], KAR R A0A 20 L B H) % #Y 3% 75 10 i
VW, RS A, BHEBE 10 B, W 24.48.96 h
FELH, A M Rt R B R I & R BB WK
5 (LCso)t), 1 Turabell 2338 3K 18 35 ¥ i 22 - v e 15
1.4 BRPHENHERBEMHERE

DL SE VD 0,30 F1 45 mg/L(LL As i) Rid
H,FH 2.5 dBHRYLE 6 B, SR M | 55 AT
HA . W 0.25 g HABIRE, L LB (m/V) N
SIS B (4 °C) H R 25 mg/mL SJ 3 000
t/min B0 10 min J& , BUE & £ BGEAT & F € 5
£ - 18 CRFFFN .
1.5 #AANR
1.5.1 ALEaSEMNE FH Folin Bl #&
PR R T B2, B B L R R 25 mg/mL &) WBAE 1:
10 BB ECEEME D, , i & B R
FBRREZSEBOES S E (mg/mL) .
1.5.2 LML A8 (LDH)#F AR & BN 68 F0
FF5I3% 8 20 uL, % LDH iR & H ki .
1.5.3 REALARBHENE FBUR EMFSEK
VOB B, H B (MDA) ##E A4 9 5 4L B (SOD )

RAITIEN E , KXt & 4R SOD #47K & £ SOD.
Cu,Zn-SOD 1 Mn-SOD i& 1.
1.5.4 %P AK-S #4585 (GSH-ST) B8 7% S A &
A BUR BRI A SRR 0.1 mL, #% GSH-ST )i
B BME .
1.6 ZitFESH

FMFG i 2% 77 # 4047 # DMRT 3077, & i 5%
HEX AR RABEAMEZEZRF 2 ENE.

2 BRESH

2.1 BRVBENASHIEREIR

ME SR HERY: NE BL AREBMRA
B R WENE S B R FIFET. & A7 24.48
M6 h LT BMIM TR LFE 1. K78 24 h LCyp
181.69 mg/L, X 95% Wl {5 B &y 177.64 ~ 185.84
mg/L;48 1 96 h LCs  176.57 mg/L, ¥ 95% ] {5 IR
7 172.53 ~ 180.71 mg/L. B Turabell 22 K8 1§ 7%
b i g £ 22 42 SR B VR BE 2 :50.03 mg/L.
2.2 BEVHNEEEALA S LDH FiERm

MZF2 W, /il LDH {EHTES 2.5 d R 2R B
ZTH(P<0.01); 4 IDH FHAES 5 dRREE
AR(P<0.01), AHEHRZERAEE (P >0.05);
Jf LDH EHAES 2 d S HR TR EREZR EFS
dit 5Xt AW HERA R BE (P <0.05) Fik
BETH(P<0.01),2NE - HMNXR.
2.3 BRLMIEHEHADS MDA 2 BRHRIE

IFEIAN, AR MDA S BAF 2 dNERE

EZHE(P<0.01); 8 MDA S EERANBAHRH

FTABEREABE(P>0.05);/ MDA S BESE 2.5
A HEREEAE(P<0.01), ERNBEHHE -
B KR.

®1 BERVBNHEHSMIHRR
Tab. 1 The acute toxicity of roxarsone in carp

p (¥ LI 24 h 48 h 9% h
Toxarsone) JETH B FETE FET-H B FET-F T B H FET- %
/(mg-L™1) death/total mortality / % death/total mortality / % death/total mortality / %
0 0/10 0 0710 0 0/10 0

14R.7 0/10 0 1710 10 1710 10
163.6 2/10 20 2/10 20 2/10 20
180.0 4/10 40 5/10 50 5/10 50
198.0 8/10 30 9/10 90 9/10 90
217.8 10710 100 10/10 100 10/10 100
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2.4 BmbExEEHELR S SOD FIERMK M
.3 SOD {&HEZESE 2 d B, T-SOD . Cu, Zn-SOD F
Mn-SOD BIZBRABEZF (P <0.05)RBEE(P <
0.01);{H% 5 d Bt B &4 T-SOD # Cu,Zn-SOD £
BEBETRE(P<0.01). K524 A T-SOD M Cu,
In-SOD VEMTER 2.5 d W RIAREEAE (P <
0.01);5 5 d B, HH B4 T-SOD 2R BEREMK(P
<0.01). ffif SOD MEHEFESE 2 d BHEFE 4 T-SOD
A1 Cu,Zn-SOD RHMAMBEAF (P <0.01),%85d

EEAEANYERBEREMK(P<0.01).
2.5 BROMBMNEEHSLA S GSH-ST FEMNRIE
MF 4T W, BRI 4 f i GSH-ST & PEZESE 2.
5dBIZRRA R AME . BE GSH-ST HHEES
240, A BAZEBEMRM(P <0.05);58 5 dBH
RE 4 GSH-ST &3 W BPEMK. i GSH-ST &
2 dBF R BREH S BRI B MR, HE
RYUAREBE(P>0.05);E5INBANELAERESE
FEAR(P <0.01).

%2 BRDMIEEELAH LDH FEHR

Tab. 2 The effects of roxarsone on LDH in carp tissues

(x+S. E,n = 6) U/g

=®E #2d the second day #5d the fifth day

organ 0 mg/L 30 mg/L 45 mg/L 0 mg/L 30 mg/L 45 mg/L
% brain  3919.1+102.0a 2625.2+87.7b 1966.0+218.8c 2675.7+115.7a 2157.0£92.6b 2183.4+174.2b
168 gill 392.4+15.0a 370.7+15.2a  431.8+28.0a  354.1226.2a  473.5:9.8b 538.8+33.4b
1 ¥ liver 286.9+ 14.8a 249.8+18.2a  280.1+4.9a 262.1+10.8a  207.4+21.2b 195.2+16.8b

DATRAFHELEHEFRAFTLERFAREZF(P>0.05), FRAFHATFERFEE(P<0.05)
£3 BREIHNEEAAH MDA S ROKEY

Tab. 3 The effects of roxarsone on MDA in carp tissues

(x+S. E,n = 6) nmol/mg

#E #2d  the second day #5d  the fifth day

organ 0 mg/L 30 mg/L 45 mg/L 0 mg/L 30 mg/L 45 mg/L
18 % brain 6.42+0.29a 9.04 + 0.40b 9.45+0.42b 6.62+0.12a 7.48 +0.56a 8.20+0.52b
a6 gill 8.30+0.34a 9.59+0.92a 8.60+0.18a 7.11+0.26a 7.52+0.66a 8.04+0.26b
i liver 3.65+0.10a 5.00+0.32b 6.86 +0.35b 4.25+0.16a 6.90+0.28b 8.79+0.29

DATPRASMESCHEAZTRATFTEFREE(P>0.05), FRAFHAFTEFELE(P<0.05)
F4 BEDMFESAARD GSH-ST BRI

Tab. 4 The effects of roxarsone on GSH-ST in carp tissues

{£+S. E,n = 6) U/mg

wE %2d  the second day #5d the fifih day

organ 0 mg/L 30 mg/L 45 mg/L 0 mg/L 30 mg/L 45 mg/L
i}l brain 21.27+1.52a -14.00+8.29b -12.19x947b 20.85+3.48a -11.60+7.76b ~18.07+8.57b
1 #8 gl 37.54+1.67a 41.49+2.86a 28.74+3.15b  38.49+1.53a 36.00+5.29a 20.54 +2.16b
£ T liver 87.77+5.91a 92.07+3.84a 81.71+2.82a 69.13+3.%4a 60.36+2.53a 29.81 +1.44b

DAFRAFHEEHAFEAFTERRRE(P>0.05), RAFHAFTEFEZE(P<0.05)

3 Wig

BHRAERREKEFRNEYRMERANZ —, H
SR A ) I P B I T B E SRR e SR
AR 24 h BT EHAEGR, 48 A1 96 h LCsx B —
KV, RGBT BN A AR . FHX
TK B B34 18 ) 5> R 4m #E (OECD, 1998) , #1296 h
LCso M 176.57 mg/L, LA As 3T A 48.44 mg/L, F] &
R EEREKESRATR2ENLF
IR .

H WX LDH W& MR E A — e R B

EMT S5 LDH MEE S M EEERKL . &k
o 46 il LDH {& ¥ 24 8 & B K, T A LDH & (X7
JEHRRBEL. A4 LDH EHM AT, BEH
IR BE TS, 7N NS LY ] §E Xt 4 68 LDH
BAWHMES/ER. X LDH 15t 1 B 2 5 ) 7T 1
HINEE Y R BRBNBRIERZ —.

LA, PL A A R G0 B8 i Ak 2 150 7E B A A
HBEANME EE5REAE. WHAaKHS MDA FEY
ERAFRBENAEG, BRIERDHREBITSER
AHAREMRE HPafFREafGREE, 20
MR- KR, X5 T HLE X /)y BUIF I 4L 1 45 45
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A5 soD H—FME _HBHNEBRHREL
B, 7£7E Gu, Zn-SOD 1 Mn-SOD, ¥ B fi 1k 75 1 38 4
ABEAEF B H0,. 80465 8850 fF SOD &%
MR RE A R A D B R A B R EN
HE, R TRE SOD B mMARNE &
.

GSH-ST 22— X BEFHB I Ak M ENE
shib®s . AR50 P fa i GSH-ST Z ZIR B EWH,
£ 88 F0 A RE GSH-ST 7E 40 38 4 S 5 58 , 7] BB R
BrtEREEER. &R FV AR CSH-ST HEHAEL
H— RBUBAEIE .

WM A A SR ML AT RE R B B 40
WYER, LR EMAAFALA R MEERA LR, W
7 B R 7K AR S B 4 A A Wi Y R ST AR LKA
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