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i EARRHS(CA) Ut & MR 0 BAC A, AR A Z XS4, R L&k
7 x5 AR E T 0.005.0.05.0.5.5 mg/L 4 MN4@iR JE 4 A R 55 15.30.45 d, R ARK =By 6 B0k
Ao 9P 20 28 48 B AL M AL EE (SOD) & M 48 2R tb & ik A ) id B AL £ (CAT) 7 VA & ELISA
KA &AM 20 i &, & PA50 E b SF BAE R 2B &R 2 PCR A& K B Cuw/Zn—sod .cat3 ¥ 4B £ A
T, ARE T PELSODFME AR EATE, ZIAF B )5 B A £ 0.005 mg/L 45 A 3%
FI5AAFSODEREEI &, AP A0S mg/L R EARE3OINFSODERL TRSHME, MEET
MeAs B EAn AT ,CAT FH ZI L LS T HAH £ 0.05 mg/L R EARE 15 d 8 CAT#
P 57,30 d B 0.005 me/L AR 407 PRIk Sk 48,45 d B, 7B PR AE 0.5 me/L AR 40 5% % ; CYP450 &
4R HE15.30.45 daf, BR AL FWH R FH 5 TR cat3 KR £ A5 2 BAAIL 45
10434 R 53 4R A 15.30.45 d B, 0.005 mg/L K JE 20 Cu/Zn-sod A W % ik T34 B 53w, L
WER R, — EH B4a T T RMIP L A 0 B89 B AL TP, KA 48 7T % SOD . CAT #=
CYP450 A j 3¢ BALH A , 383 F) 2 W) 5T 2% SR B & M AR L T AR AR ST B 0 = A I 4E R 5 48
T8 1 5§ Cu/Zn—sod .cat3 35 B ¥ F K -F F ik k423 SOD Fo CAT &%,

KR 48 RO 9P B S ALER e iR & K PAS0; A R RA

R E 5 £ S:Q955 M ERARESAD A X EHS :1004-602X(2026)03-0047-07

4 J& 5 (Cadmium, Cd) J& A PR N —FpAE 4
7 R IR W sh ¥ BA BUR B0 B AR 1
YERT, WK G [ BB IR0 38 90 8 - — b A ik P 3 58
QY B AT K K HE RO R A
AN 5 2k AOKEREE , B MERE L 5 R 3
A=A oA R R R e B A R ) A )
w2 AR W IO, 7 F 5 Wi 7K A Bl ) Y AR A
PR oo IDNE T 97 B E R e L IR T ACE I D)
A A A TENE , SRS A E AP 2RIk
AT R G R AE R . BTSRRI K IR

r#s H #3:2025-07-10

TESE D £8 (Danio rerio) JFHE (1 FR R i e K, HOXGT
0N i 3 25 2H S\ S AR o SRR R £ B B A
WG & B reAsm . BaSk % £ (Pimephales promelas)
4yt B B AR Ml B | O O o P O AOR 2 W T
BT o AN 2= BELAG BB 240 6 1) & A= il D 2 S0k
R T R, IR U I B S50, S BN R
R0

TE R AP #2878 1 4 f 55 O T, SR i
HORBAER o Ho, 4 A ) B AL T (Superoxide
Dismutase, SOD) LA f i A 4k = (Catalase, CAT)

BEE T MPA [ RREA IR TE 35 H (2025]C-YBMS-202) ; BEpi4g Fe A I 251050 H (S202410719087)

PEF & I1 - KRR (2002—) , Lo P A, R RSBl W) A A5 B 5T
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J& T W5 SR B A C R B . SOD 5
U AU A 00 1 1 B, B i Ak E
H1 B 5% 72 Ry ik AL S RE 1, T CAT VA R 41
b SR B, BE S 451k S0 W UK R 4R
F[E] 2 5 L BR G 4 (Reactive Oxygen Species , ROS)
8 2k L DA T il 2 Xof 200 3 ok A A R T
SEIERIT R B CACL, 2 55 e 1) A K R vk i 1
ST, W E A YR B (M isgurnus anguillicaudatus) JIT
HE SOD | CAT i P4 12 BLAE T i T W 38, X ik
P WY A B PR RN o X AR Y R WA
05 21 dJ5 , BE £ B 52 2 B2 4 SOD 1% 14 B
BRI EE BN A R 2 AR, CAT I 4 52 B4 ]
I H 5 B0p SR BP B 41 M 451 Dh e 2 2045t . -
RWTFE R, 4 2 5 25 T B0 S HFIE AR 8520 2471
AR T PR A, 590 ROS 7K, 3 BT E A B 8
HA A

41 1 {4, 2 P450 (Cytochromes P450, CYP450) J&
—RIMLLRE M, GBS & s iR N A ~OF L AL
JCREST TR S 2 L AR b R AEAE N, CYPAS0 X
15 Y W) B B N BURE 25 5 B R O 2
R P EE A IC 2" AR
FERM CYPAS0 iR Qi 2h nl gl 742 ROS 51 &
SEUAL I LR 43 CYP4SO SIS ] 38 1o i He i Bk 1A P
L B A 4A BT A A T R R R Y TG T
CYP450 FBIFFE 32 2R vh T 4% S Sl Wy AR 2 1 S i
U | S8 ) 7 35 i %7 5 5 T, T RS S 1 ) 4R
B BRAE AT D

Ve ik (Misgurnus anguillicaudatus) & — 25 # UL
/NI 0 2SR TR A K T A8 I B Ry D
JoT B3R U B K A, B T A IR R ER AR T e
o BUR W T AR S R B A O OY X K AR IR B
YPGB T R o ARPESE LI TR Bl
SCH S, K I AR 38 BR &S SOD | CAT, CYP450
W PER AR AL, 5 Cu/Zn—-sod  cat3 FEH mRNA A X}
Feak g 1Y ARk PR IE G O6F EP D8 kP R ) A Ak A
P85, A 45 G v BIRN A 25 RURS: DA% 2 44 2 3
Wtk o

| RS

1.1 SEIEIY . 25 mAn{Las

S T FH DR 6Kk X5 W T B G A 2 U Rk A R
20 3-4 i, IR K R (6£1) em, 7557 2 55 5C
B, 7E 5206 & FREE TR R BHCE T B SR BTG 96 h

ISR D5 14 d, K pHAELTE S 2 7.5, /K TR 4k 5
TE(24£2)°C, PRIETE & W6 R, O 8 R s
ik, TEYIFREE S PR R A TR AR
WEPE VR ST SRS . B SE R T SR A HE K A
SCESSNYIE BEZE 1 2 1A (YAU-G20230040) .

SRS (P b2 ) AR (R T Bl
KAL) VAR ZR = (Rl Ak TR A A PR
Ao A G o Fral . 721BR12263 %
BAL (L SR AN B A PR F] ) \KDC-160HR
o VR VR B O (TP B R AR A BR A W) ) |
Thermal Cycler-2720 PCR LA SRR E AT A
PR F]) (Step One Plus SEHT 26 36 i 8 PCR X (FEER
AR BHE A T L UV=2600 4851 A] L4366 E
(HAREHATD)

1.2 KWHIE
12,1 $HFH

2% [ 5 il 7K B (GB11607-89) Fit HLAE 4R
We N <0.005 mg/L2Y SR W Aotk dE v SR Ty
R BEE 4R A4 4 0.005,0.05.0.5
5 mg/L, 4 >4 JE 2H 53 01 S R W BE 19 1,10 ,100 F11
1 000 1% , [m] B 15 8 0 1% B2 4 O mg/L by X BREH | 4
WA 3N AT, BT 8 BRI, 4 i 5 5
15.30.45 do AEAHECHE 6 L 058 1% W, Bl HLI L
25 J& K /INAHARL et 105 Tk %) 4 i T Bk, 5B 24 h T
P — PRV VL, B DRV WO B R R o . PR YL BRI
P, FEROAR VR BHCIR S K A T (R R bk S B 455 4
B KD e MR YR SRR}, 7R SE B T — KA IR

TEYLTESS 15.30.,45 d Bf, DA B 2 vh Bl HL 97
Y 4 S5 M e 6k A A 7 i ), LA DB T T80 °C
UKFE T RAT
1.2.2  SOD.CAT.CYP450 B & M) &

5 ) B S ZH 2R I ), F IR LG5 0.1 g B
55900 wL A HER KM AT Ky 4 “CHy A HEER K
ATAb B IO KRR ) 8 0 A8 TR AE S 50 0, e A it A
TE VK &P FEAT LA/ 5B X R TR (R R . B S
BUA1 5w 2 mL7E TC R T i 25045, A 3 000 t/min
T B0, 20 min 5 B FIE , 43 00 R FHAR R = B
AR VAR L6k  ELISA 35 &K SOD | CAT
CYP450 BETH 22, SOD 1M E UK AR i i 41
T ATE 1 mL S SOD 4] 583k 50% I BT % 7
[ SOD it —1> SOD I ST B2 (U) o CAT M E X
N B SO SVE AN S 1 wmol (1 H,LO0, (1) &
H—A-E A
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1.2.3  Cu/Zn-sod .cat3 & B £ ik & 4l

& M qRT-PCR J5 %45 M Cu/Zn—sod . car3 Wi i
FEP mRNA RIE i, P45 B-actin SR AN o
W2, MG GeneBank Ul A Ko A 5256 =5 Hi 13000 1
PEBEE R P51, B F PCR Y B 1 R S 5190
ARG E A T A T AR IR A PR w) (P9
SR A . TIMTHNF R 1IUR,

x1 HRMESY
L FIFHI(5'-3")

cat3-F CATTGCGGATGCCGACCT
cat3-R CCAAGGACAACAACCTT
Cu/Zn-sod-F TGCTCACTTCAACCCATTT
Cu/Zn-sod-R TTGGCAACACCACTTTCA
B-actin—F TCCATCGTCCACAGAAAG
B-actin-R AAATGTCCTCCGCAAGCT

P RALHE M RREAT#H 4,

A F Trizol 12075] & $12 HUHN 5 41 215 RNA, 46
HRNA B BES Tt o K Evo M-MLV S5k
G, e 2B gDNA, 38 o 52 e sk 438 < DNA. LU
12 S =) AR, SR F SYBR Green Pro Taq HS
iR A qPCR 35 & E 47 J5 22 1Y ¢ ' % B PCR 5
Bo P B-actin fE AN E R NS w2702kt
B Cuw/’Zn—sod.cat3 ) mRNA FH X £ ik &, B A
ﬁj‘:’:

| (bmmgiCl - AbFRAL B Coft )
g-sact — o (T HEZHLCl — X BN Sl )

1.3 #iig4biE

JH SPSS 26.0 48115001, G it45 5 H Origin 4%
A1 &, F] Microsoft Excel 2003 &b BREHE . %4
SEI R AR E 2E (Mean+SD) TBn , T &S W EH S
XL A 22 5 M 22 SRR O R R B I R 22
3 HT (ANOVA) Fl Tukey’s HSD £ LA K K . P<
0.05 0, HAT b 22 57

2 HER5HH

2.1 $REMB T RHIPE SOD E T
W7, BRI BN, 5 Mk B 21 SOD & 14
B LTHE FREESE . S5X A, w15,
30.45 d i, 4k B 2 35 PR X B TN IR A
JHirit1 30 d B, 0.5 me/L e B 2R 3G P f 8, 5 mg/L VK
ZH PR R W 5 T3 45 d IF, 0.05 m/L ¥k B 40 3

N
B IH o

]

20r B 0 mg/L
0.005 mg/L
0.05 mg/L

a 0.5 mg/L

I 5 mg/L

SODME/(U/mg)
s 2

o
W

0.0

E1 E&EHIREKEE SO E KM
i B B — 48 ARARE R E F AT £ 5+ 25 (P<0.05),

MR FERFEZFREF(P>0.05); TR,

22 $RAME TREODE CATEMETL
wE 2 prs, 5XF A AE L, Bria 15 d B

0.005 mg/L.0.05 mg/L ¥ & 41 17 1 34 5 2 o 1 X R
20, Hor 0.05 me/L vk B 4136 PR 3k fe e A a6 30 d
i, 0.005 mg/L Ve EA TG VET 2w H i 2 5 T
X BRZH ; FihiE 45 d B, 0.5 me/L ¥R BE 41 3% P W v
T xF RECZH O 0 M R, L R B A I KT R
i

1500 . 0 mg/L
0.005 mg/L
0.05 mg/L
a 3 0.5 mg/L
I I b - B 5 mg/L
\%‘) 1000F 1 i
S l
haest
=
S 500
0

15 30 45
t/d

B2 E&ERXIRHIDE CATE M

23 RAMBE TRHONE CYP450 iF T4

& 3 FE e Bk 2] 30 d i, 0.05 me/L vk
ZH7E 15.30.45 dFFIREZH CYP450 76 P34 . 3 & T
STHRZH . 0.5 mg/L e BEHAE 15 .45 dif CYP450 1% 14
B, 1M1 S me/L R 2 CYP450 36 P B T T Bt
0 30 d I, 0.05 me/L i B 20 16 PRI 1 Ak T A
FRRAS, B T X A4, 0.5 mg/L A5 mg/L ¥k JiE
ZH CYP450 3G PE R R, CYP450 1% PE S 3L Je THis
FEAR R
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501 0 mg/L 0.5 mg/L
0.005 mg/L. W 5 mg/L
0.05 mg/L

o
(=}

CYP45075PE/(U/mg)
= 8 B8

cbc @ab

, o c
| “ I_I‘= l
0
t/d

E3 EEL£ERXTRMINECYP4S0FEEM MM

24 SEEMETRWIPE Cuwin—sod EERIEETKL

Kl 4rh, 5 LA L, Ba 15 d B, 44 vk B
2 Cu/Zn-sod FE K 35 15 g 25 14 i 5 W38 30 d B,
Cu/Zn—sod F& R 1E 0.005 mg/L ¢ B 2H 19 3 35 & 18
EE L BEJS 0.05 mg/L. 0.5 mg/L. 5 mg/L ¥ J& 20 %5 ik
M W30 45 d I, 0.5 me/L Vi B 20 LR 36 ik i e
1 ,0.5 mg/L ik BE 4 ek i TR

5r . 0 mg/L
a 0.005 mg/L
I 0.05 mg/L
: a 0.5 mg/L
B 5 mg/L

15 30 45
t/d

SRITRE N E CuZn—sod BEEFRIZEH M

B4 E&RE

2.5 fREMETRMINE ca3 BERIEZETL

W s R, S RATA EL, B 15.30.45 d B,
FURPE LI 0 3 TR HRAL . Bhaf 15 A, 5 mg/LVk
FEAH cat3 HEPIFIR ity s 18 30 d T, 0.005 mg/L ik
BE 4 F ik i ik A R {E, 0.05 mg/L. 0.5 mg/L Al 5 mg/L
e FE 2 Fe kR [ Bl 45 d L 0.5 me/L ik JE 4
cat3 FER IR i = o

4_

mm 0 mg/L 0.5 mg/L
0.005 mg/L. w5 mg/L
| N 0.05 mg/L
B I
it
K

aa

15 30 45
/d

Es5 EEBERITEMINE w3 EERASHHM

3 g

3.1 SEXTHEMER S R ALER R CYPAS0 & RIS
255 AW 5T A [R) 4 vk B X U8 Bk B9 S5 SOD L CAT
TR R R MR 22 5 ARSI A B AR I R A 1 (0.005
0.05.0.5.5 mg/L) 5 7K ¥ 855 5 15 Y SC PR s 1E I A=
A5 DA PA 55 2R WA AH OG>, e (IR B 0.005 mg/L
5 3% B il 7K 5 A% ) GB 11607-89 4 FRAE (<
0.005 mg/L) —%k, Ti%??iﬁf7kﬁ2ﬂﬁ@ﬁkﬁﬂﬁﬂ@?%
[E520,0.05 mg/L Al AR E V5 L3755, 0.5 mg/L N
IKAE A P18 M B R I Y LT VR B 5 me/L T fif
BT i 70 A S PR BRI AL 2 o I U R 8 T Ve A
i 7~ 0 e B8k O SR AR BRI B R RN R, AR
[Fi] 5 T4 A P 7K A e I B XU P A B R 2 A B
4 T R o o R A AR N 7 AR R T
SR R 3 R T AL A i R A AR 4, E FIRAE AR
A5 55 FE H, CAT F1 SOD S4B il P4 A
B, X ARy R N IR R i G EEE A
MENG £ 98 K 2 i v X} Je B % A6 (Oreochromis
niloticus ) & 5 20 21448 F I & SRR 57) o O 22 Jal m]
SOD Jfi P 7= A 175 RN, 5 711 22 D) SOD 37 P4 A7 2141
il o A7 BT 3 B A ] 0 SR A sl R S A B ARE
A A0 A P 4 AR TR A T P A B R (4
JRET) R A SRR 3G Y ARFE &
PRAR B 5% T VR B 0N 51 SOD 1EMETE 15.30.45 d 4%
FhimJa TRk X ] GBS TR B s I
20 A K ROS, B S 4 23 3 F 3 SOD {5 P4 14 538
BB T (0) VG BR AR 1, Wrs i 481k R 48 LI %
AALIT , 33X 5 40 2 R BE ) £4 B B Cu/Zn-SOD ¥
PETH = S5 AR, i B 2 5 B ) A K, i 2o
T4 SOD TG TE 0 4 E‘ﬁ%cﬁuzm%{miﬁa
SiERE IR H I fE, S SOD EE R . BFgE R,
TEEG I8 h A g5 55 8% (Eriocheir sinensis) UPE5 CAT
TR R THE R AT fRia 15.30 d
AR B2 B X CAT A 54 T, T e v JBE T 25 7 2
PR, 30T g BT AR fh e AR b e A 8 R R
N, CAT 75 P 78 1 i [a) 9 7 5, L %%Hﬂiﬂﬁﬂﬂi
KRR T, R ROS 9815 A& 7 A= i AN RE
T3 I Ot 1 - s 7 i L D sl 3 I Bz 1]
(RS TC & A T B AR, T2 CAT B PETF 4R T B
ELEGAMEN ) ] BEJE TS 4 CAT It
DA R R Fe®, T H CAT BTGP A0 Bk = Fe
il 15 Bl R
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CYPA50 7ESMIE A J57 (1) 4 Q35 i 3 1 e 1 %2
fEH . K It (a) BE 2 88 T ik 15 (Earthworm) W JIE
CYP450 % & LA SR R 7 RE v B T LAY
Tg ORI 19 CYP450 & 54, H R X CYP450
PRI 3 LA v I S5 A O o T ) £ 2P B 4
A0 A DLARE . AHIFSE L e 15.30.45 d
BB S CYP450 1 14 52 e TH = e e ka3, i nl B
S F T SO A R 1T B L YT CY P450 il
G s AR 5 g A0 e O, K R o B
CYPA450 T 14 , i ik 7 1 A i 2 a0E AR, DA 4 4 4
WAL —PT A AT Bt i v 32 R 5 8 B ) 11 3
I, 4 RS T 4 5 CYP450 25 1114 IfiL 21 2 5 P 4%
A BAWTH TR S EREETE 2 I, R nT e
F e v v R et K ) [ ) B kA 25 1 3R €Y P450
IEF e, AL AR, TR ROS A k™
PR R 51 kA A, IR P SR 2L, J5 &k
AR AFRTT CYPAS0 T ARk 5 A Ak 15143 AH C 1 43
L
3.2 SIS SRk S AL ERE X B BRI R

Cu/Zn—sod £ P8 45 SOD [ FE R, H A 5K
FEIR AR PR E SOD & M B ARk, S I S et A
PRI EEPEAR L L car3 M AR ES CAT BTG
PR IR 2 — | L SRR IR 12246 5 CAT
T P R R A O R T R
P8 Cuw/Zn—-SOD Wik 3% LAY T E2
A& F 2 (nuclear factor erythroid 2—related factor ,
Nef2) 1 AT SR S0 4 SR s IR, AT A B
AR SV 0 (ARE ) 78 #1835 PR 38 5 1 [X 48
AT A 0 3, SEB LR e S i s il . A ST
FWATLE Zo” Wi T, AL BE R B (Gymnocypris ecklon )
585U RD TR A B SR R Nef2 A, SR SR i
FEH Cw/Zn—sod 13235 1 FH75 , SOD T P AH 1
B AR, Cu/Zn—sod 3 RARXT k1 5 SOD
T P Y A B AR — 3, 15,3045 d i), 0.005 mg/L.,
0.05 mg/L ¥ B2 H 5 2 88 T Cuw/Zn-sod B H 33k I
5, SOD ¥ PE L AR N T , A 7E 5 mg/L Vi B 2H % 2
T WEHEA TR, XTReEH THRiAS
Y i 7= A AR N B, SRR Nef2— ARE {5 5 i
M L8 Cu/Zn-sod 3 P % 55, 8 SOD 7 H I
EHRTEI B v B T ok e s a] AE K S
ROS ] et 415 Cu/Zn—sod = R %% sy 42 X (U0 ) 3h
FH LA ) B R AR mRNA J ] 26 [ R0k, S 80S0D
TR B 5145 B0 ST AT RE S A S T RE . AL AN

25 BT JH/N BRI B car3 F3k , M CAT IR
PR AR X 6 BRE AR S IR Y B 5 v & B N2
T U TR AP B A A 8 B, A5 CAT 3Rk
HEOEHTHE EEGIRS ) AR car3
KRkt 5 CAT IE AR AL B A — 35, 7E — 2 B[R] Al
WRIE N, car3 BEPR e 3k 1 35 i3 T 0 BR AT, 2R B4R 1ot
P53 car3 FE PRI XF CAT 1% M7= A 520, 33 7] fig

B TR R S AL R 4L, A Nif2-ARE
155 B, R car3 HE R ik i, DRI 42 5 CAT I
Pk o B A 1) SE K R e B T v, i 2 o 2ok
R AL B BE , B T IR IE W L B2 K
M2 A% 3 28 48U, T 7= A5 K it ROS, #fi) Nirf2
WM, B8 car3 FE G 52 BH, CAT V& MER 2 T R,
FUENARE . A0, Y5 ia 45 B,
cat3 JEH FE 5 CATIE M BA — B IS, iX
Al RE SR BT X T AR G H 221 I TR ] 4 % T
B, S 5 SRR 22 18] (0 IR R0, DA K B I
B A 2 IR, J5 22 AF 58 1] 2 £E Keapl-
Nrf2—-ARE 38 % JC 8 53 5 40 et S b Tl 556 [ e Sf
PR R SR PE B0 AR | [R] B 25 & W S e T vl i T
Vi VR A 4 DR, 3 Ao 3 S 9 ) R0 S, B
T 128 1% A 175 5 O 5L LI 0 3 h i A0 IR R A
FH 2258 36 1 4 Ja AR B R A 2 T AL 2

4 ZEig

FERRIN AR, — 7 70 b A v X R BB L SOD
HCAT W% A7 B 5 AR, i v R oAk B2 S i A
— 3 BRI FH 5 — 2 ) 2 4R Wk 85 W 3 i Y08 K 0
CYP450 1% P, m ik FE 4R 2 7 A Ak sk i — 2D %
I CYPA50 15 . PR IL , %ot e 5k B 52 mT 7= A B 4
R EALBE RN . FERRINE N, Cuw/Zn—sod Fllcat3 &
[H 2 ik A8 1k 5 SOD . CAT 3 M A8 Ak A e AR —
0, FLXT PRI S s ) . — VR R aa —
ENHEI A S5 S Cuw/Zn—sod . car3 FER F 15 e 15
SOD . CAT &M, IS AL A B 8 1k 32 G2 LX)
A .

B E
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Effects of Cadmium exposure on antioxidant enzymes and gene expression
in the ovaries of Misgurnus anguillicaudatus

ZHANG Xinyu*,ZHANG Siying*, WANG Qi,MING Yan,CAI Yun, LEI Xin"

(School of Life Sciences, Yan’an Key Laboratory of Ecological Restoration,
Yan’an University, Yan’an 716000, China)

Abstract: To explore the oxidative toxic effects of cadmium (Cd) on the gonads of female Misgurnus anguil-
licaudatus , the Misgurnus anguillicaudatus was used as the test animal. Subacute toxicity methods were adopted to
expose them to four Cd concentration groups of 0.005, 0.05, 0.5 and 5 mg/L for 15, 30 and 45 days respectively.
The superoxide dismutase (SOD) activity in the ovarian tissue was detected by the pyrogallol autoxidation method ,
the catalase (CAT) activity was detected by the molybdate colorimetric method, and the cytochrome P450 activity
was detected by the ELISA kit. The relative expression levels of the Cu/Zn—sod and cat3 genes were detected by
real—time fluorescence quantitative PCR. The results showed that the SOD activity in the ovaries was related to the
Cd concentration, showing a trend of first increasing and then decreasing. The SOD activity was significantly
increased in the 0.005 mg/l. Cd concentration group after 15 days of exposure, and the highest SOD activity was
observed in the 0.5 mg/L. concentration group after 30 days of exposure, followed by a downward trend. Under Cd
stress, the CAT activity showed a trend of first increasing and then decreasing. The highest CAT activity was
observed in the 0.05 mg/L. concentration group after 15 days of exposure, and the highest activity in the 0.005 mg/L
concentration group was observed after 30 days of exposure. After 45 days of exposure, the highest activity was
observed in the 0.5 mg/L. concentration group. The CYP450 activity in all concentration groups was significantly
higher than that of the control group after 15, 30 and 45 days of Cd exposure. The expression levels of the cat3 gene
in the Cd stress groups were significantly higher than those in the control group. After 15, 30 and 45 days of Cd
stress, the expression levels of the Cu/Zn—sod gene in the 0.005 mg/L concentration group were significantly
increased. The above results indicate that a certain dose of Cd can cause obvious oxidative toxic effects on the
ovaries of loach. Low—dose Cd can activate SOD, CAT and CYP450 to cope with oxidative damage, while higher
doses can disrupt enzyme activity or exceed the tolerance threshold and inhibit enzyme activity. Cd can increase the
activities of SOD and CAT by inducing the transcriptional expression levels of the Cu/Zn—sod and cat3 genes.

Key words : Cadmium; Misgurnus anguillicaudatus ; ovary; antioxidant enzymes; cytochrome P450; gene expression



