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WE: N THETR(C) B XTI (Tegillarca granosa) (R P T 4 & Cd S BV | A SCHES F1 78 1k M 3 R 2 ik K A5
Wi, AHFFOK R R T Cd FREWIE A 0 mg/L. 0.05 mg/L. 0.1 mg/L. 0.5 mg/L BigKH, X HAKEER cd &8, B
ALY AL BE(SOD) A = B I N WR(ATP) I S J7, TN S (MDA) & L& ATP 454 & 5%18 T A K (ABCA3),

& B I (MT). ATP A HE(ATP) . 44k B ALl (SOD) 3 R e 38 S48 dn AR AL AT 40 o 25 2R W, Cd ik f5
PR AR Cd &R B, PR SRS RSN 5 Cd rA)E 0.05 mg/L Al 0.1 mg/L J5 ik 40 R 8 AN 4
B Cd & & W3S T HALZH41(P<0.05), 0.5 mg/L HMMEA] Cd & A&, Cd kA f5 T kit AT SOD i Fl ATP
W% 1 It MDA Fi i B @, FEHEI NG, B TXIRA, CdiHijs ABCA3, SOD. MT ZEHE 3
5 LVE, ATP A B3 R A 263k 5 % BEATAH L A W8 A8 Ak . kit 5 VR AR R cd s, 5 S ML= A4 Ak R
R N, YR I I B RS 7R DG R ek K AR fE, 18/ Cd haa e AR A BT A B REEAE

KEEIE: Jenlt; Cd Wb Cd RE; B FERFEL
FE SRS S941 MERFRARAD: A

Je it (Tegillarca granosa Linnaeus)sf J& T 4K
&SI T (Mollusca) . ¥ 8 44 (Lamellibranchia) .
511k H (Taxodonta) . MHEl(Arcidae)., Jeiit)E, &—
A XSE LSS, — M o A FE 3 B 1L AR DA T
WEHLIX, GUWTVL . REEE . TR, el A
KA, BB W E, B9 BRI
. VR TR rEA Y, B4 S KR
Hh ) G R TS W R N, X 4 R A R
i hE

MR Cd BTG YA KRR R IEFN N R 2R
Ui o RERMUR 32 B I K LU s & 18 3 AR KAk =
E I ARG Cd AT A RIEELES
W LR K B HEC . A2 05 K DL R Tl R 7K R
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PEFEART M Al e R U VR D A S
Hir, Jeil7eE 48 cdin Frprss R 54
e TR I 4R Cd B A S B S e gt
A" e U T T BN, 2R
AT B M YT 3 YRl . SClA (Meretrix
meretrix Linnaeus)% & V2178 4 )8 & &
£, &P Pb F Cd #ibR, Hrh Cd #AR™ & . i
TR Sy TARYREE Cd 28 d BREE R, ety T
P A P R 2 2 T R BT PR A2 1k . Bao 258
A d 2 A8 A A 2 7 iRk aE 1 et 28 Cd
7 i e WAL 2V A B A e i AR 4k, R T
Cd I EMEIY R, TAMEMR TESR
Cu, Cd XFJRHIA AT , BRRI5 &N
£ it Sk F R BB R 25 4 T T AT RS, b T Cd
Jifp3 %o 68 R0 U (4 520 o Chen 2519058 5 v s O
A RE (Vo) &K, &I Cd b Je iR i 4
B o £ 1 AL (M) B9 e it 2 1 B PR (Vo) R s i
BT, UEEH Cd B R A R A — o B e E
PR EEALH A 3 AN Cd &8 . WS
Ji. R X 3 ANZIREEARAEWESE Cd ke
YR a2, et Cd EAERASILHE
ik AR A OGO R, LR RELR DI 2o+
AR I ST S HE LA TR

1 #HERE

1.1 sEIgsrel

SEYG R RIER A WL G M =112 (28°53'N,
121°36'E), Jeulfh I8, 72K M (33.58+1.53)
mm, [ K (13.27+1.81) g, WIEHKE R 7 d,
IR TRR, R ER P Tk . R
i 7Y Jie % (Platymonas subcordiformis)1 1K, i #E%L
H#4(1.0~4.0)x10*/mL .,
1.2 BB SCIS R EXAE

FHzEM KK AL Cd (CdCl,-2.5H,0 rHral)
e ) e BE R 20000 mg/L IR A S (i
KK BEFRAE Y (GB 3097-1997)F13CHk[20], 4% 52
¥4 Cd iR IEME N 0.05 mg/L, 0.1 mg/L,
0.5 mg/L, F:LIRESIN Cd B> U AR g o BR 20,
T UBHEK h Cd AR 4 (0.2440.06) pg/L, 41
B 34 AT, BASEAT 100 TRk, SEEAE

100 L (2R kA 7

LR PR T A S I RCH A& A Cd iYsg
USRI 2 d, AR E 4 T A I B Ik 3 A
FLRZS L S2s E5E4T 30 d, SeIb 42 R,
24 h oK 1k, R R B, ik T 4 Jm X ER
Bea s e, SCRG AT T AR B R K A e B T
K47 EDTA Kb FR)SHEH

TESZESE 0. 2. 5. 10, 20, 30 KRFEF7HURE,
RS0 2 AR BURE 254, Ho 10VRE S U A
BARFR 60 CHET, HTHESE Cd Sakaill; 54~
U R R A T80 °C, I T2 &
PCR 4315 10 MRS ICNIE 80 CO-AF T
M o FIAMESEITFR(0 d) MR ES A (30 d.
0.5 mg/L ¥4 Fricje it A ria 10 d J5 )it 4¢
ASLHHC30 AN VRMIE, A BIECONERE . AR . 6
JELPAIFENL S AN 60 CHET, FHFAG I Ye b 4%
HAMESE Cd Fa.
1.3 XWHE
131 EBEEESENTE BT TR E AL
CRARFSFN 5 A4, gk wpybRim 60 CHET,
THAFRT 105 CHE 2 ho PR 0.2 g A b ik 20 i I
fieiErh, A 10 mLHNO; 1 2 mL H,0, I8%, JiE
SR E A E AR, B 2 RIS, T
SR FERMEBEER, 200 CRR4ERETE 0.5~1.0
mL, ARG A4k EARZE 10 mL, 14, H 0.45 um
F10.22 pm E T I8 2 o Fn HERE i GBW 10024
(GSB-15) 3 DU-A= Wy 188 43 53 W7 s 14 0 Joit 3k 7] 2
FIRE S, SRFAH TR Dy i T A o o B S 5
TR 3% (ICP-MS-7700, Agilent)#E 4T F ALK
1.32 EEEANE R VATBCL PR, fEvK
AR, HRRRREARREL 1 9 B R S TS
AERER K (B KE)IMA 1.5 mL B0, B3hs
WAV AN, S 10%MH A0 Bl R
AU T 4 °C 2500 r/min 2544 250> 10 min,
W E T 2L B B DA R, 80 CAR RN .

P WS (MDA) 7 2t I 2 1 FH A4 L b 22 1R
Z(TBA), #E LY b B (SOD )KL SR F 10
SAALEEL, —BERR R T B (ATP)AS I R FH AL 2 L
k. VL b TR S H R A TR
WFFE AT o A R ER & 5 (90 i FH 28 5 K BCA
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133 EEREEIMNEENMH ] EASYspin
Plus ZH2V/41 s RNA P4 B30 & dbon sk
PR A RS E], RN2802)HEHUE RNA, 46
I SE R FIZEEE . ] PrimeScript’ ™ RTreagent Kit
with gDNA Eraser (Perfect Real Time)/ % 5% 5
BOREF AW TREARAF, RRO4TA)REE G
cDNA #5—4%%., | TB Green® Premix Ex Taq™
II(Tli RNaseH Plus)if il & (Ki%EFEAEY TRA R
/3 T), RR820A)HEAT qRT-PCR., ZIWIFEHI LFE 1,

F1 ZWETARIASIMFT
Tab.1 Primer sequences for experiment

519 J¥511(5'-3") Elk/E Sl

primer sequence (5'-3") source of primer
18S-F CTTTCAAATGTCTGCCCTATCAACT [21]
18S-R TCCCGTATTGTTATTTTTCGTCACT
B-actin-F GCCGCTTCTTCATCCTCAT [22]
B-actin-R GTCGGCAATACCTGGGAAC
ATP-F ATACGGACAGATGAACGAG [23]
ATP-R  GGAATACGACCCAACAAA-3
SOD-F  TCCAAATAGCTTCCGTTTACGTG [22]
SOD-R  CACTGTTTAGCAGCAGCAAGTC
MT-F TGCCGGCGATAACTGCCGAT [24]
MT-R TGTCACTGGTTACACGGACACGA
A i, ¥
) 2k Y8 T e it
ABCA3-F AACGGATCTGGTGCAAACGC AIEHE, K
%
ABCA3-R CCCCTAACAGCCTGGAATGAG self-disgning

1.4 HIELE

SIS FrAS8E F Excel 20#r A3, DISE4{E+
PR 22 (X £SD)EoR, JFH SPSS22.0 X4 #a#k 17
AR 2 7 2253 M (one-way ANOVA), K Tukey
Ml Dunnett’s T3 25 FL 1L/ M 4l 8] 25 57 K,
Ph P<0.05 1E 022 519 K

2 ZERE5HMH

21 A[E CdiRETREHIELTER

SEG A YR B AE TR AN 1 iR, 0.05 mg/L
0.1 mg/L AT A AR IEAR—FL, T
AR HABMET 5% 0.5 mg/L ZH N5 4 RITHEIET
R ETF, 86 RBEBILT-H R 17%, 4 10 K

FRET-RIRE] 71%; 1255 12 KA, %L
HFETAET, RIFFET R IA 100%,

100 — —
[ X} 84 control
80 [ 0.05 mg/L
[ 0.1 mg/L _ M
2 60 - [ 0.5mg/L
Tg 40 +
g
L 20:: M
W
1_1 3+
R
2L
1 - H
0 1 I_‘—II—I L L L 1 1 ]

2 4 6 8 10 20 30
it [E]/d time
K1 A[E Cd ke T it st o3
Mortality of Tegillarca granosa under different
concentrations of Cd

Fig. 1

22 MMERIRMER CdEENEK

TRBHERAATR Cd 2 ARSI 285 S an 2 R, iy
PR B AR Cd B B3N, 0.05 mg/L 41
0.1 mg/L HZEaFHAEEA—F, BrE 10 dJ5 Cd %
R AN, F] 30 d Ha45HeS 0.05 mg/L ik
JEA Cd SR RVIGIEM 13 £5[(136.99+
29.66) mg/kg], 0.1 mg/L 411 Cd & & 2 Z0hHk
JEIY 20 £%[(212.12+76.57) mg/kg], 0.5 mg/L 4 Cd
i P WTF IR BT R, 31 10 d B YRt

300 n=30; x+SD

= = X} 8 control T
g m 0.05 mg/L d
2 2500 wolmgL [ . 1
S 0.5 mg/L x
3 200f T
’E\D *
< 150+ * i
g J]
1§ 100} . . ol
& T I Il
L * *
B’ 50 W T
" ‘ &
0 -~
0 2 5 10 20 30
A[a]/d time

K2 Cd bl T RETARIARS Cd & 224k
*FIRTEAR R N A B, S2g 4 50 IR A
I 35 M 25 57 (P<0.05).
Fig. 2 Changes of Cd content in Tegillarca granosa
after Cd exposed
* indicates that there is a significant difference between
the experimental group and the control group at the
same time (P<0.05).
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BAATE Cd HRZEVIRWEER 21 f%[(218.64+
39.06) mg/kg].

X HR 4] HpR i 5 e wE 0.76~
29.59 mg/kg, H: ﬁﬁ>lﬂ%ﬂﬂ>ﬂﬂﬂ&@l>%§ﬂ%>
JE o e 30 d 5, 0.05 mg/L Fl 0.1 mg/L ¥ & 41 #4
AR, b Cd TEEE, IMEBRERZ, R
8. 0.5 mg/L 4361 10 d J& Je R4 3 P IE AT Cd
i, RO O AhERE, 2, HFEHL
Cd &R 3).

10001 — 4p£2fE mantle n=30; x+SD
- 1 WA hepatopancreas
| il 1
[ foot
- 1 H5% L adductor

O
[=3
(=]

w0 N I 0
(== ]
S O O

T

£/(mg/kg) Cd content
85 3
(=)

c
[4
2 2
aF 2%
2r c
0 Il 1 1 1

StH#8 control 0.05mg/L  0.lmg/L  0.5mg/L

B3 Cd i T edif 5 28 Cd i iy AR L
AR FEFRIRTE R — Bt BT, SHA Cd &
A R 25 5 (P<0.05).

Fig. 3 Changes of Cd content in the five tissues

of Tegillarca granosa under the stress of Cd
Different letters indicate that the Cd content in
different tissues is significantly different at the same
concentration (P<0.05).

2.3 Cd 3tifetH & 7k F B i

SOD [ H1 7L A 4a 7N FESCHS 2 d 1), 3
ANSEERA ) SOD BERE JiFas L, 55 5 REF 0.05
mg/L ¥REA] . 0.1 mg/L ¥R E 4R 0.5 mg/L ¥ 41
(%) SOD il i J1 413k B e KAE, 5390k 87.40 U/mg
prot. 94.22 U/mg prot. 105.06 U/mgprot, 5%} Rz 22
53 (P<0.05), FifiJ5 3 N BEZH SOD Rl i 1% T
R, HARE T X R4, I H G 83 22 51(P>0.05).

W 4b s, Cd Pha S 3 A~ S250 4 ATP FigG
TG EEA 3, BARRI N ek n 5 /b i
B, ¥rm T iR Hodr, 0.5 mg/L AT 0.1 mg/L 41
BWE, #E 5 d REIEKME, 45108 7.70 Umg
prot. 7.07 U/mg prot, 0.05 mg/L ZH7F 20 d 5%
KAH 5.59 U/mg prot; ZJ5 0.05 mg/L 41 ATP i

JIRAR AR AE 5.30~5.59 U/mg prot, 0.1 mg/L 2
ATP % JI W G0 B, AT PRAFE R 1% 7, 30 d N2y
Je X HRA 1Y 2.82 i o

e Pett 3 S B2 MDA & R R [T
#aF 10 d BHARIERKAE, 439124 10.53 nmol/mg prot
8.64 nmol/mg prot, 6.49 nmol/mg prot, Fifi/5 MDA
Er PR TR, 330 d B 0.05 mg/L 411 0.1 mg/L

21 MDA % & S5X IR T B & 2= 5(P>0.05, & 4c).
E 150 [a  n=10; x+SD *
El M %78 control
Q 190l M0.05
g 120 0.1 mrg;glfL

M 0.5 mg/L

90
60
30
0 2 5 10 20 30
ffE]/d time
10 b
n=10; X£SD s

8 M X}HE control
M005mgL  *

0.1 mg/L * x
6F m05mgL i T
4t *
*
2+ T T,
0 2 10 20 30
B'J‘IETJ/d time
15+
¢ »=10; ¥+SD " B X} 8 control
™ 0.05 mg/L
12 0.1 mg/L

* M 0.5 mg/L

MDA % £/(nmol/mg prot) MDA content ATPasel% J7/(U/mg prot) ATPase activity SOD?# #1/(U/mg prot) S

0 2 5 10 20 30
[} E]/d time

=

4 ¢d Hﬂiﬂﬁ%ﬁﬁm&l SOD. ATP i 11
L MDA 5 HE 52
*FoRAEAN R TR B, 92941 50 IR A
P22 5(P<0.05).
Fig. 4 Effects of Cd stress on SOD and ATPase activity,
and MDA content in Tegillarca granosa hepatopancreas
* indicates that there is a significant difference between

the experimental group and the control group at the
same time (P<0.05).
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R R A

%28 %

2.4 Cd xtifeti B FE R K TR0

SOD ££ K A8 fk e #an#l 5a firzR, 0.1 mg/L
21 SOD Jt [F 1 ik B AESLE0 2 d BT 4R 2 3 T
s, 20 d BRI RKAEM SR TR, 230 d
A ik i i E I T IR ZH . 0.5 mg/L A1 0.05 mg/L
ZH SOD H:H i RIk RS 2 d F1 5 d BB T
XTHREH, 10 d W& FXRAEER AR, M5
SRR T B SR 2 R

-SRI R] 3 N AL ATP &L [ i
IR a5 0 B A LA A B 5 AR (B 5b),

il 5c s, BASSEEIE] 0.5 mg/L 241 ABCA3
HEFE R FEAEE T 0.1 mg/L 41 0.05 mg/L 4H, 52
55 2 d B} 0.5 mg/L ¥ & 4 ABCA3 Bt [H ik = - ih
A, 5 d B 0.05 mg/L. 0.1 mg/L. 0.5 mg/L 4%
TR IR BN R KA, s mlExt Y 1.32 /5 .1.58
5 1.67 1%, 5256 30d B 0.05 mg/L F10.1 mg/L

N
W

i m Xt 8 control

9 0.05 mg/L

0.1 mg/L
0.5 mg/L

n=5; x+SD

»
(=]
T

()
5
T
8
K st
EE
% 2 10F
Q3
32
£ 05
[
0
0 2 5 10 20 30
fsfiE]/d time
1.8 - M X} 18 control
b M 0.05 mg/L
0.1 mg/L
1.5} 0.5 mg/L
n=5; x+SD

_.
N
T
—
—

[=]
e

T
—

ATPETREAX R R
g
(=)}

relative expression of 4ATP synthase

S
w
T

(=]

0 2 5
ifiE]/d time

10 20 30

VR B 2L ) 2 3k B AT X IR A

WKl 5d frR, Cd A J5 4 BTt ik 2] MT 5&
kxS Cd WERIEMIE, BAaH 805
BV (P<0.05), 0.5 mg/L 4AES2H: 5 d Bk F ok
fH, ZyEXffEZH Y 22.36 %, 0.1 mg/L 41F10.05 mg/L
HATE 10 d BB R KAE, 70 5= % L 1Y 8.83 £ A1l
526 54y, WIS ZEREAR, (B4 T X R4,
it
31 CdRpE3tiRiHER Cd @EMFMm

AHIF5E 2R FH ICP-MS A il Jfe it 5 (A5 Cd 5 2,
S PRI J5 R R A Cd A& I 3N, 0.5 mg/L
ZH PRI Cd & i A K 2T 0.1 mg/L
ZH N 0.05 mg/L 2 . SEEGE5 AT 0.5 mg/L . 0.1 mg/L .
0.05 mg/L 3 /N B A YR M AR A Cd A Xy
AT BPERIIG FEREERT Y 21 £5 . 20 f5 . 13 f%.

3

N
93

(¢ m %} control
M 0.05 mg/L
M 0.1 mg/L

T 20.5mgL
n=5; x+SD

|

*

g
=)

*

ABCA3FEHMN T RIAE

relative expression of ABCA3 gene

1.0+
0.5
0
0 2 5 10 20 30
ffE]/d time
25 rd
° W %fH® control
§ 9oL M0.05mg/L
o0 0.1 mg/L T
ﬂjg S 0.5 mg/L
%%‘g 151 n=5; x+SD
=z 8
£7
K & 10
'g 5
[
2
g s
&
0
0 2 5 10 20 30
A [E]/d time

K5 Cd B X e it 8 A s oKk - 1 52
*FTRTEAR RN A B, 9256 4 5 00 IR 18 25 1 22 5 (P<0.05).
Fig. 5 Effects of Cd stress on the transcription level of Tegillarca granosa genes
* indicates that there is a significant difference between the experimental group and the
control group at the same time (P<0.05).
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Ui BH YR M o A RN 8 U PEIAE I RE S
F oK v ) 4 T B B AR P, R BUL AR B
R, I ELB 25 38 s fB] 9 4 R Rk R Cd KPR
B, JeRt AR Cd AR TGERL R, S
3R [R] 5 RO

TR RI 2 Cd & e 25 R WoR, FEXT
MR Cd & & I ERA A BRI S, hia 30 d
J& 0.05 mg/L £H .0.1 mg/L #HJ8nH 5 4~ 2H 21 R RS2
iR Cd Fritfe i, SRAE U i i s B ATE
BE, TLLEHE ., ASEEH A EK T R E
() Cd, HItiRIHEEZh Cd & afm, SEALE
SIS G R AL Hb AT S LY B A5 LR B
XF Cd & LR SIS B> HLA>PIIEAT . 17 0.5 mg/L
A Mia 10 d J5TREF A RER TR Cd & K TR
ZUhy Cd i, TBEJRREIZ KA Cd MR
T, X AT 2 R — R B A4, RSN
AR A R I AE . BB D5 SRR g & R
HEAE Cd WM, 768 M5 g 22
PO B S R, B2 BUAH B A . Wi A B
5, BT T e PR L R 20 A R B g
PEY) BT FR G B AR, A AT 00 W8 SR 4 o1 oy
SR A DU N 9 R, I HL 30 R R Bl A6}
LR B —E M EYIRLG
3.2 Cd it ife i 4 L B iE RIS

Cd AT DL i 2 B 07 20 Ak A 2] e i {4
W, s AE . B, (ARBIES, Cd AL
PR AT LI PRAAR 8 ) ER TS 1 S(ROS) TR
%, ROS 23X £ Jf JI5 r 1) 22 A 1 I 0 R 3204 1 14
i, 0 AL A K 9 MDA, XML A%
P A PO PR AR A B S L ER B T AT LS
PRI RS, AR S AR I S 5 5 1E R G
38 3 8 25 A A B DR ke AR A LA TF o AR R
IFEE o

SOD &ML F K B ik S Ak 361 3 R G 1 — Fif
fitg, R BR AR N & 0 2, (R
B H E R A PR T, DR 40 I T R AR
WINPT, W R, A7 AN RIREE T
B, Mk BE R AT A= ik rh SOD W& M T, Utk
FlvER G R Ry < B 24 A ki BT i 52 31 7™ Y
ARNFEREETHLRE, SOD 16 M 52 3 il S 20T B

S AR YR Y T R R, XA
¥ — i AR Fie U RIS %, SOD
FE S Cd i3 e () v B A 45 AR AH DG,
TESCI R I 45 e B 40 SOD 1 % 2, BEE T
A B[R] (A3 A MR B2 L1 SOD T M 8T T K%, &
W S 2 1 2 I X B (P<0.05) o 7E FL 2R F 5
it BRI, IR A — e YE Y Cd W
FETF A LS S B R AR 41 21 SOD i 4, 3
J2 B 2 S 06 s ) B 3 L K CdPT R S W 2R,
SOD 37 1 H B 2 i B 4 P8

AWFFELE R s Cd XHJenifit) SOD g M5
M) LA Ab F 5 R A, A AR ST R B
o FFME TR TS5 AR, SOD Al 7 1k
TEW A A AZ 25 S0 BT, X% R o Y il Az
S FAGE, HUA F B B AR RGeS me g, 38 A
H4m SOD B, RFEAK Cd %55/ ROS X HLIA
R FEAMEH  BEE P A AR A E K, YRRk
W) Cd AWk T B, Je il i 4% SOD f i
PR3 1 A A BT

ATP Jif§ FRA = WL IR T I, & —2Khels —
TR I 17 (ATP)E ALK A o — W 2 B 1 (ADP) il
FRAR 25 7 (I, vIomEyatftae &, S 54 W1k
W RE AR . AT SR H ATP BG4 A8 1k
R O el N Sl O < e i G < W (BB Y =" RO
HEAH, U0 B Y ML AR N X 5 4 8 B8 5 | iR g —
RO EEEMEM S TN, EM R R EREN
ATP M 5E R AR ILRE R . X 5 R e 5 PIpr gy
ZESARL, BT Cd % ST 400 Ca® -ATP i}
PR AL SEA TSR, KB Cd "] LS 3N
Ca™ W J¥ Fll Ca®*-ATP B VETHG

4 R I8 Re AR LIRS A R RTE I, A
A 1 SEASH B A A P R 2 AR R 1 SR b
SR, AT LU i B S S A o3 il
TR G R A R . B AR AL A R TN
(MDA), HA5 & 02810 RENS I ML ot o AL 72
Jo T A JE X AR FE B, [R] 42 Ml S 3 5 v
SREIGRARE ., WA, T4 RG4S T
ks | a0 8 iR S AR K O 1 4R
B XUNE BRI & B, BRERAE AR Cu® MR
T, % 4145 %% (Snonovacula constricta) #f U1 f)
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428 &

MDA # ¥ Fxf B4, JHE 6 h ) MDA
Fri W EEN . AR FIRE R IR Cd e
B e ki MDA & 5 B 5 X B4 (P<0.05), 7E
10 d BFHIA RN, BlJS T 4R F(H 5 T g
41, 30 d BF 5XF AL A W 2R, Uil Cd ke
AT LA BRI BHA N ROS (T, ROS 4% 40 fifd i
Hh ) Z2 AN R 105 TR 2R A7 ey, 47 T 00 e DA i
BUA P 4 K& MDA, Vlahogianni 252 5% %
W, RRIESEE F(Cu’". Cd* . P> HI Fe*)iF
AL Wk BE X Hb H g TR D1 (Mytilus galloprovin-
cialis)ig it JALME I =k —E e, KB4 Fh
& @ Y REIG LA N MDA 1 & 1t
3.3 Cd BBy e tH & E i Rk FEr =0

A ALY AL (SOD) & LA B i et 4 Ak 45 s
RGN ARG —, 1EN T 4 Jm B A A A N P 5
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Effects of Cd stress on cadmium accumulation and related physio-
logical metabolism of Tegillarca granosa
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Abstract: In recent years, heavy metal pollution has become increasingly serious. Tegillarca granosa lives in a
certain water body for a long time. Because of its poor movement ability, it is prone to heavy metal poisoning,
especially cadmium poisoning. At present, the researches on Cd stress of T. granosa mainly focus on the bioac-
cumulation kinetics, acute toxicity and immune response of T. granosa to Cd, most of them are unilateral re-
searches, and few of them are studied together. Therefore, this experiment studied the accumulation of cadmium,
the changes of related enzyme activities and the effect on gene expression level after water treatment with cad-
mium concentrations of 0, 0.05, 0.1 and 0.5 mg/L respectively. The results showed that the content of cadmium in
T. granosa increased significantly under the stress of cadmium, and the changes of cadmium content presented
obvious time-dose effect. After cadmium stress, the content of cadmium in the gills and mantle was significantly
higher in the 0.05 and 0.1 mg/L groups than in other tissues, and the content of cadmium in the visceral mass was
the highest in the 0.5 mg/L group. SOD and ATPase activities and MDA contents in T. granosa liver and pancreas
tissues under cadmium stress showed an upward trend in the early stage and a downward trend in the later stage,
and were all higher than those in the control group. Cd stress up-regulated the transcription levels of ABCA3, SOD
and MT genes. The results show that the increase of cadmium content can cause the changes of enzyme activity
and related gene expression, and the changes of the relationship between the three can provide basic data for the
molecular ecotoxicology study of beach shellfish.
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