55 35 55 6 W]
2011 4E 6 A

VS S ¢

JOURNAL OF FISHERIES OF CHINA

Vol. 35, No.6
June, 2011

X E S 1000 —0615(2011)06 —0824 —07

DOI:10.3724/SP. J. 1231. 2011. 17450

EESHBTAMERA Ca -ATP B 5 S ERMEANEIE

xR, W %7,

# & F H,

FEE

(R R K™ 5 e fierBe , Bl 201306)

WE: AR TRBEROTFEEATR NN EHE T L, UK Ca® -ATP B K 4 B o & B kik
EWR A, R4 K A B4 .5.10.15 .20 wmol/L CdCL,5 44, Ca** i Fura-2/AM 77 3= &l
R 24 h ARAEELHENRERMARESE T LN 0L EERN Ca® -ATP B ; 7 £
W—R F oot kA T 4880 4R IR Sk BBk ik (ELISA) Rl 7 4 B %t & 5 (MT) 4
B SRET FIRBRAMGEERTHR, EH—2hEN, BE TIIRAEKN C K ARE A
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F Invitrogen /2] ,M199 WA E; 755 ( Thermo ) , 5%
BRI G W i ) I 24 IR B 0 A A ], Ca® " -
ATP R 200 & (et e AR W) AR ST )
4 J@ i85 H ELISA X7 & ( Blue Gene) ,Fura-2/
AM(Biotium) ,CCK-8 ijfl| & (FH = K) , Wi BE R4
Jfis5F Atk (BD Faleon) , 48 fk ik} 724% ( Thermo
6600) , fifi b1 1% ( BioTek EIx800 ), 58] & 2 1k 5%
(Motica-AE21 ), % )t 8] & W i # ( Olympus
IX71) , A &4 540 66 EE it (5 #rid F TAS-
990) , 5 HMA] WL 43 60 BE T (35 A s ] To—3gr
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SR saRRG o B G sAl KPR RIGEN T
FRIRPPIZ I 30 min , WTEE 5 00 . KB T WO £k
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AR 2622 30 min XfH A B R, 4 C D-
Hank FQIRIESE T4, SR8 5 5 41 U89 A1 mm’ (1
/NG, I D-Hank [OBPE R M5, A 5 %
PRRY 0. 25% i 25 11, 28 “C /KB T 4610 min,
LRI 52 3l , W B T AR O T 200 B AN
DE T8, G I R T AR 3 U K IR ATH
AL 1 000 r/min .0 5 min, 3 F &, I A D-
Hank [QMTEVEREO, B 2 K. B —IIMA
M199 B35 ( N2 10% /NE LT ,10 U/mL FH %
2 10 ng/mL #8855 THUE 1 W M BRI R
AN, 5 W W HEBR VA A 40 LS M | 1 A 5K
K E AL 95% TGSk

mie BRI ALbe R AR
# 1 x10°/mL, 24 FLARFFFLINA 1 mL 4l i3k,
96 FLAR FFFLINA 100 L, #AERT S RAT , it 4
M L TTCRA 5 B E AN, 96 fLAR SR A — FE A
S vh, AR RA 28 THEFE 24 h XJRAR
K557 24 h 48 h {1 1EH A AL TSI R

RGBT R S5 AL BRI 5 4, 44 4 - F
170 PR AR WO AFLIN, 25 24H AL N 5
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WST-8 skl & s & A EALsRkS:
Hige 24 h I LA 10 pL CCK-8 i, IR ik
B RS O B, TREFRAE Th Ak E 2 b, TG
PRI E OD i, Hrr i 4y 450 nm , 225 ij
Ko 630 nm, SEEG 25 R A0 A IS SRR, 4i
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B R R RS A TR K 1Y SR T
WU T A9, FITEDO L BAREE T B A, 93
SRE ] R Ca’ i Z /b,

F DMSO ¥4 f#%# Fura-2/AM % 2 mmol/L
JARTE . RBRANM P23, 9K Ca®* (1) D-
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2/ AM VERETAE 4 1L 28 C k% B 20 min
(Fura-2/AM W2 EEHR 5 pmol/L) , FEYLHE,
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T T REEAR, R I GBHA K, FOE5 s ] 42 ]
2 h N,

b B TR EH M T
G RE TSI 4 25 IR BE

SRR E K 228.8 nmﬂ:i;?%:IZO C R
15 s, {745 25 s; K4k 400 T, THE 10 s, #5720 s;
JEFAE:1 500 T, FHE 20 s, 44557 s,

B 1.5.10.15,20 .40 pmol/L Ak 4 b
VW, B BE T 4 AP AT, 96 LR FLIRET =
YA Y% ,1 000 r/min &0 5 min J5 5 B, A
0.2% Triton ¥ 100 pL, 5853471 IR AT, 347
D, D T 2h A AE LB ol 10w, Il 5%
JRF g B, 45 R O Ab PR 4] OD f — X B 41
OD A,

Ca’*-ATP Eg¢4 | 2 ATP [ °] 43 % ATP
A= B ADP FITCHL#E , 38000 % ToHLwE Y 5 ok A
Wr ATP BE P =Ko K 24 FLEEFR AR 9 40 B S
BWRFT, BREAMYK,3 500 r/min 5.0 10 min, 5
G BT 24, FHA S W D-Hank [Q 652
1 x10°/mL [, —20 CRAE 3 K, %
SEHE ORI E LR ), TR T RS A

Tt A N A 455 Tl S I 0 W, 4 7 AR
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Fig.1 Micrograph of hepatocytes

(a) cell cultured for 24 h; (b) cell cultured for 48 h( magnification times 10 x10).

2.2 SULSEXT AT 4 AR iE B R0
PRI A R e HE Y S AL f AL B8 24 h )5
FERTA I E U ¥ (5,10 15,20 wmol/L) i FH A,
NSRS 2N . O S AL UL 93 i, OD
fE5E PR3, M i R (18 2) , B —%E
R E— RO R 2R
1201
100r *
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HMFTER / %
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RS
S B

[=]
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CdCl; concentrations

B2 SmEXFTAEmEEZENIIT
Fig.2 Effect of cadmium chloride on hepatecyte viability
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S Y TR R a, RIS R P Ca®”
VAR
2.4 SHIRIEL Ca’* -ATP EgiE 1180

TR B AL ERVE R, S 40 i Ca®” -
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ATP [fi25 4 , ¥ Ca® " -ATP EEE#H%‘@%%%‘E
MRES , 1 H: Ca® " -ATP BE AT 45 22 4% 1 45

(a)

(b)

1835 EAGPERETT , AEFF I N B T AR A

B3 SEXFTERA Ca’ B
(a) XL (b) 5 wmol/L 4bFHZH ; (¢) 10 wmol/L 4bBHZH; (d) 15 wmol/L ZEFHZH 5 (e) 20 wmol/L AbFHLH (it KAFH 10 x20) ,

Fig.3 Effects of cadmium chloride on Ca’* level in hepatocytes

(a) control group; (b) treatment group of 5 umol/L; (c) treatment group of 10 pmol/L; (d) treatment group of 15 umol/L; (e)

treatment group of 20 pmol/L ( magnification times 10 x20).
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Fig.4 Effects of cadmium chloride on

Ca’* -ATPase activities in hepatocytes
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H,6 e SC b /NI IS ), 2.8 Sy SO AR
AR AL

2.5 SURFAREEMEAREIENAS
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R (1.938 £0.017) pe/L; 10 umol/L 4 K
(1.853 £0.041) pg/L;15 wmol/L 41 (1.801
0.022) wg/L;20 wmol/L 4K (1.798 £0.06) wg/
L, % R4 MT &5 (1.64 £0.013) pg/L, ALIE
HEXTHAY MNP EZR (P <0.01),

5 wmol/L¥kfE 20 MT 14 i3k 0. 281 p,g/L,i'ngﬂ
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Fig.5 Effects of cadmium chloride on

metallothionein activities in hepatocytes
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B R, 1 10 ~ 20 wmol/L ZH g P 45 vk A% T
5 wmol/LZ, G Ak 5 by ME VS WM BEAE 5 ~ 20
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7.100 MR EL R® =0.990,, 3@ [Bl)H 5 e, 45 5]
PN IERR 24 h S AU R B IR
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e
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6 SUWEEEL hFHRNEEFRE
Fig.6 The concentration of cadmium in hepatocytes

treated with cadmium chloride for 24 h
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WelE, Hoo i Ca’t-ATP fiff J& — Fl 45 i 2 H
(CaM) A6 E il , 52 I 2% oA AT PN Jo 1/ L I3 R4 Js
PR Ca® " [R5 B2 BR Ca® " iR s, 4
YLAbF A, Ca®* -ATP [iff i P 35 i E 10, 15 6 1%
PL b HoHr 20 wmol/L ¥ EETE B H A 3 40 B
WAL, 20 W AL A ] Ca® " -ATP B IEHT
i AP W 4 R A — 5%, T Cd® A
Ca® " ef2+ 4423, Cd** A B 7E Ca® " -ATP fiff
A EE A B A B AU Ca® il Ca®
%1z, 0 n] 8 5 5 TE S — IR LR 1P, 1))
SRS I8 51, (50 200 e A B SR 0 v
3.2 SURMFHpEESEREANZI

MT 2 —R M FREH (6 ~7 ku) 5 &2
IOt 2R Y 4 S 445 5 4 1 KR, TR 4 T A DA X il
FEREE RS . YA EE L Cd-
MT JEXAFALE S I IEAR N 5 5 i MT, 5
ZEERIE ) CA-MT 455Y), 4 1 E i 2 5
JUE , 38 e M AR 7 =k B /N i TR AR I
Wfi, IR R B A

RS e xR A R B0 & B,
FEEFE L, IR SE T e 240 2k e i As
1) FEREAVE . T, &R A A E S
SRR FIE G B, NS MT LSS 59,
BA R . YAMADA %7 L2 1 {51
fH0.1 ~0.5 mmol/L CdSO, 755~ Ju] itk L 4 Jfd
(PBL) ,MT mRNA 7K~ 5 57 e J& 5 75 & —%00;
FEFR AT S o SR AR 2 AL S Fe A g
(1) MT #ill % 88, S 4022 1 h J5, iFIE MT mRNA
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WLZE S I 20 il MT 56 5] A9 S5 ili mRNA 7K 7l
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Ca’*-ATPase and metallothionein expressing induced by cadmium
in the primary cultured hepatocytes of crucian carp ( Carassius auratus )

WU Ting-ting, WEI Hua® , GUO Min, CAO Na, LI Guo-peng
(College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306 , China)

Abstract ;. Cadmium is one of environment heavy metal pollutants which is ranked the eighth in the top toxic
substances harmful to human health by the Agency for Toxic Substances and Disease Registry ( ATSDR).
Cadmium is easy to be absorbed by aquatic organisms and to be deposited in the body. We studied the
performance of the Ca®*-ATPase and metallothionein in primary cultured hepatocytes of Carassius auratus.
Hepatocytes were incubated with cadmium chloride at 5,10,15 and 20 pmol/L for 24 h. Fluo-2/AM
fluorescent labeling is used to show the Ca’" level. The activity of Ca®*-ATPase was measured by
spectrophotometry graphite, cadmium by atomic adsorption spectroscopy and metallothionein ( MT ) by
ELISA. Fluorescence intensity of Ca®* was higher in the treatment groups than in control group; the activity
of Ca®*-ATPase was significantly increased (P < 0. 01). Ca®*-ATPase activity in treatment group were
4.52,6.73,6.68,7.19,6. 18 times higher than that in the control group respectively. MT expression level
was significantly increased in each treatment group (P < 0. 01), and MT content of 5 wmol/L group
increased by 17.15 % (P <0.01). The results indicate that cadmium increases levels of Ca®* and MT in
hepatocytes of Carassius auratus, and MT chelated cadmium in hepatocytes, which may be one of the
mechanisms that reduce the cadmium toxicological influence.
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