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A TRIHR BE VU S AL B (CCL,) 3 56 SR AR 40 B 9 1345 2 96 7, CCL, Y 101 / mi AT 5}
EMMEIE P REREEE R (ALT), X TR EME X BE (AST) ., L85 S8 (LDH)
B A MR A B, B R P R 0 A AR 4 (N a,Se0,) 0.2ug / mil, I T FE A
ALT.AST,LDH M& L&, BFZAREHERE. Na,Se0, iP5+, Na,Se0,+CCl, 4 T
SR ST (ip)0.1mg / kg.bw EZE=H, XK ip CCl, IR& ¥ 1ml / kg.bw, 24h NAFHLE
£ Y AL RE (SOD) HIXH 15 1 b CCl, HIRE X 91.5%, 8 £ BB B % 54.5%, 5 % B4 f9
TR ACEGR I R A S AR S (ALT) K LB M K. A S0858 W& H Na,SeO,
AT SR AT IS B B ALY B E R, R AR N & S E E P-450 IHEA T AR R
MBS ARH G EE . 72h SRS E. £Y Na,SeO, i {27584k a1 h
RE 1, 3855 B A 55 X BE.

Xetia  EMH, AR, AL, RIPER, e

HARREERRARBOERZ — AW, BT 265 BMEH SREEER, &
SO TR AR AR AT B A L 5 B A B 5T P R B R A (R 2B 8
W H BRI, SO EH AL, BRI IE¥ 6, BA B, H4E
X, BBV HBR B (Na,SeO;) Xt 314 P U 54 — E B A, AT, £ F Na,SeO,
RERDARTIENAKTARBGKIER, DRGERD, B, ABFRHEITRA CCl,
SRR R & RIS AT A SR G RER, WA Na,SeO, Xt B fF A SR fR-P1E A

1 #RSHZ%

X s B 1 (Ctenopharyngodon idellus Cuvier et Valenciennes) Bl B & fiF i & 3%, ¥
K 45+ 5g, A X AN BRAKPERIE 240, £ H.
11 ESHRKFAMNSBESEF TELG T, BUEFASR, YR 2—4mm /PR,
0.1%BEEAMA ML, BOTWE, FEMEERAK, SHEREHEIRE, B

1) BXAERALHEMAKTE AR M, #E 550001
1993 410 A 4 H§ 3.
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10% /M4 I # 9 RPMI-1640 BB EZE 3 x 10° MM / ml, #7F 15ml #E35Mm+,
£ 28T &AM F 1 5%,

1.2 BREMRRIR MR $3RE4r B M F A A LA 3 x 10° 4 / ml g 3% 1h /5, 251
A CCLO0.1.2.5.10p1/ ml, ¥53% 1h, AHEE BMENEAMR, i+ EARBEHE, B EF
RERKENEREREEREE AL IR EREERTE (AST), 2,4 _HE
BB A P E PLAR B SR (LDH) ™,

1.3 Na,;SeO, X E & FFMMARIFETE AREFRPHSCIMA Na,SeO; 0.2p g/ ml,
HRIESENE A TR 3x10° 4/ ml FESE 1h J5, BIA CCL10ul/ ml, 48235 5%
1h, i+ B B3, WE ALT. AST.LDH MR H&E.

1.4 CCl, MAFASMRIE Na,SeO; MIFRPIRE 15 FHT, Na,SeO; ALA 0.1mg / ml,
CCL 5 XHBBAEXR 13 ARM, REAWE, WA, W4 ip
Na,SeO; 0.1mg / kg.bw; B4l ip B4 K. BH K, EL=H. KK ip12h
J& » Na,Se0,+CCl, 415 CCl, e ip CCl, IR &M 1ml / kg.bw; Na,SeO; X A 5ZE H
H ip FBBEA BE CClL,. W HBRAFAS B &R, A Lowry FERIEEH
Fa B, B Omura J7 & il & HOR M40 B 6 % P-450 & &, Ohkawa 2 975 — &
(MDA)', [8lfg—. =. & B 5l i R 3 3 ALT, FF41 41 A1 Misra 35008 E AL s Ak
B (SOD)". Der Vies 31 2 AP EE, Bt iF4A 4, A Bouin KEEE, AR
fa, fE R EIEE,

2 HR

2.1 CCl, MR BFARA R IR Na,SeO, B{RIAERA Y CCl, 5HF4 AR B L 5%
1h, CCl, &4 1.2. 54l / ml B}, FF4AMUAY ALT.AST.LDH MR H B S5X BA LB EL
1k, ¥4 CCl, &R 10ul/ ml B, FF4IHEA ALT. AST W& L B BHE (P<0.01),
LDH #)& HB#E (P<0.05). CClL, FEN 5. 10l / ml B, FF 4 B IR 5.

F1 CCL 5 Na,SeO,; AR MIAIEIH(n=4x = S.D)

Tab.l Effects of CCl, and sodium selenite on primary hepatic cells in grass carp

KR FE(%)
CCl,(ul / mi) ALT(U) AST(U) LDH(U) percentage of
cells damage
0 4110 26+ 11 1876 + 546 12+6
1 321;13 32+ 18 1783 £ 475 155
2 47%12 24+13 1989 * 621 22%6
5 408 3512 2139+ 604 30+14°
10 83+17°° 75+23"° 3061 £711° 81+24""
10+Na,SeO, 50+ 15" 421 12° 2256+ 647 43+127

& (Note). * * P<0.0l, * P<0.05
3x 10%/ ml B A FF 40 B 43 B0 A & Na,SeO; 0.2ug / ml BS54 & Na,SeO,
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BRI IESE 1h, HINA CCL10ul / ml, 465235 3% 1h, Na,SeO,+CCl, 4[5 CCl, 44
o, FF 483 ALT. AST. LDH 3% th &5 5 T BE 40%, 44%, 26% . JF 40 M i 451 32 T [
46% (£ 1).
2.2 Na,SeO, ¥ CCl, 51 i2HFEA SOD AR

Wk 4 Fiik,ip CCL, MK 1.3.7 HEUHERIE SOD. ZR%EMH,B—H CClL AW
HEHFAL SOD WX EEUA T BAM 60.9%, FRET 39.1%, B = HBAEF, B
-t HABFEAR 37.2%; T Na,SeO,+CCl, A B fF 441 SOD AR IEHES —H A
Xt BB 116.6%, Ho CCl, R 91.5%, BIF L X 5t A 97%, HAR R 53¢ B4
—BUK¥, 1 CCl, & 54.5%. Na,SeO, %t H4 SOD AT G S — B Xt B4
15 30.1%, PE-LAMHIRE 7.9%. E/5 Na,SeO; AUA] #mfF SOD ik, i Bk
M CCl, 5128 SOD A FHE(F2).

#2 Na,SeO, ¥% t BF4A MBS (LB MIB(E + SD)

Tab.2 Effect of sodium selenite on hepatic superoxide dismutase (SOD) activity in grass carp’

i SOD %t (u/ mg FFER) SOD M IEHE 7 (%)
A5 Number SOD activity (4 / mg.protein) SOD relative activity (%)
Groups of %—H F=R %tA #—H %=H #tH
fishes Ist day 3rd day 7th day Ist day 3rd day 7th day
6 289+40 | 227164 | 266133 100.0 100.0 100.0
Control ]
ccl, 4
6 176%22.0 1841+ 4.6 16.7+3.4 60.9 81.1 62.8 .
ccl,
Na,Se0,+CCl, 4
6 33.7+4.7 31.1+£3.7 25.8+t23 116.6 137.0 97.0
Na,Se0,+CCl,
Na,SeO, X¢ BB
6 37.6+8.7 29.0t1.2 28.7+3.3 130.1 127.8 107.9
Na,SeO; control

#H(Note):

SODAIX! 1% #£ F 4 #(SOD relative activity %)= %ﬁggﬁg&‘gﬁgggg l; ?fc?oii?:,‘ﬁ) x 100

2.3 Na,SeO, 3 CCl, 5|2M7& ALT ZT{LA%I0

R I3IMMA,ipCClL, IBAM Iml/kgbw /5 24h N, ILF ALT EHEEHE
(P<0.01), HEIF L H{NEFF A, Na,SeO, BisL A Eifa, F ip CCl, 24h HIMEK
m# ALT M%EHS CCL RER,. BE=. LHMBHME ALT M ¥ 8 & K&
(P<0.05). Na,SeO, % AL fa M ALT HIEH S MALES (P>005), HET
5N :
2.4 N2a,SeO; 3 CClL, SIEFE_RB(MDA). FFiEE R ETLAIRIE

NaySeO; Bt BB E A F MDA B EMEK (P<0.05), MM ABELD S RES
(P<0.05). AMEBEK P-450 IFHNHABEE (P<0.01). FEAFLEZER, CC, 4
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X B 8, MDA B35 T8, BN RE R AR AR P-450 B B K, FER &R
ETREY. SAMRERSBLEEEER R3).

%3 HanNFRARAERBENTL

Tab.3 Change of alanine aminotransferase (ALT) in grass carp

H 5 i # ALT(U) Serum ALT (U)
a .
Groups $—H Istday % =H 3rdday $+H 7thday
X A
6 8.7+ 5.8 8.7£6.3 8.3%£6.3
Control
cCl, 4l
6 202192 22.71£6.0 21.0+7.2
cal,
Na,Se0+CCl, 4
6 19.0£9.5 13.4+4.4"° 123124
Na,Se0+CCl,
Na,SeO, % 4
6 11.2+34 9.6+ 4.6 59+38
Na,SeO, control

R4 NaSeO, MEGBHEA KRS MDA KK (x + SD)

Tab.4 Effect of sodium selenite on hepatic protein and MDA in grass carp

% g bugihicl WREABKA | Na,SeQ,+CCl, 4l | Na,SeO, Xt BB 4]
! n
Control CCl, Na,Se0,+CCl, | Na,SeO; Control
MDA (nmol / mg fFEH)
7 ] 0.136£0.037 | 0.279£0.124 | 0.153+£0.026" 0.130£0.027" "
MDA(nmol / mg.liver protein)
HFEEF(mg / g BF)
7 17.0+3.9 18.7+59 163+ 5.7 17.1+4.6
Glycogen(mg / g.liver)
B ER@me /g iF)
14 78.3£6.0 73.1£7.5 76.8£5.1 78.0+ 7.0
Protein (mg / g.liver)
MRARE M (mg / g A
4 6.58 £ 0.52 428+1.13 593+0.82° 7.31£091°°
Microsome protein(mg / g.liver)
& & P-450(nmol / mg E 1)
3 0.39+0.15 0.18%+0.13 047+0.11"° 0.56+0.14" "
P—450 (nmol / mg.protein)

2.5 CCl, % Na,SeO, MM & FANAFNE

HERATHLGUE ip CCly 24h i, R T 400 A4 40 AR e A A4 0 LR (1 46 75 A »
AL 2 BLok I YEIN ST, XHF LA BCR M, IE W A & 20% LAF, 48h AR ZUS
tilt ™ &, 72h BT M W BISE A Na,SeO, b H i) 5 fiF 4 U0 81 & 7] L LA R 8
TR ERMML G 35%BEE, 72h 5, WM HS AN L RV AR ERE
#.
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3 itie

3.1 CCl, MBFRARHMAIR 55 Na,SeO; M{RIAMER

AR5 AW EER CCl, B 28 fa i B A4 AL )35 3%, 24 CCL & F 10pl/ ml, &
BRATH2£5 28 1L ALT, AST. LDH HJ3% th B oK 522 5 5 E 08 hn, A 40 Ba e 45 R me A 186 5,
FA S CCl KIS E 10ul / ml B, #4884+ 4380 2, W CCl, W B T R 40 e
FE R R S, DR if L 64T CCl, #8455 5t BFIRAR AR M B9 ¥k B SR T 10 / ml,

ALT.AST.LDH fEfF P E B Y@ THEHSh T &, BRBTHAEZHGH0 E
RHUSIEIR, MIT A RS0, B E A S EOT &, 8 bR LR 5 8 T IR
40 AL R B IR, f B RO B T i, RO CCL, AR it T4, BRI, AT CCl, X
RS 8 Y AT L A T A0 MR B A 4 B R R, SR AT 25 3 B A T A R B AL 4L R B
LK. AN Na,SeO, B FRlE FEAT IR A ARAT, & BN Na,SeO, s F5 1% A 5] F2 47 3
WD AR e ALT, AST. LDH BRI, S MM B FRRE. #2758 Na,SeO; B4
R IRAC A0 M B0 540 19 ST B VE, B 5 CCl, xof FE TR0 M A 48 15
32 CCl, AL HES Na,SeO; B{RIMIER

— A K, CCl, SR AT LA I 32 CCl, 48 T 40 ORI A P 40 i 6 R P—450 4%
LN R A RS, A A R B 12 (CHCL) A E 512 (C, JFE L BLEA B

RIS AR B g, i 5 R FA A Hiti. £ 3 BERGFARMRER, FEEAH
FESEM N E L AL R A S A BUE R,

ALK ip CCLIml / kg.bw X & fa 44377 W B W BEPEVE A, 24h WIMLE ALT #YE
YEB 2 3 FH ., SOD i PEWI B & F B, i8R A B (MDA) K FEEF &, M
OB RTE B 540 (K P-450 38 B0 L, 40T R R R B 4L VA AR . R
CCl, A& B o Ho A s = S H 2 (CHCL) X 40 MR B # 4, H 5 IR 4L & &, 51 H
S AR BB IR, B ALT BB A MR I35, MDA 19 3 fin JU) & 97 JiF 40 g e g 1 S0
SRR, A S LR A RS S EE kR, CCl R#E 3.7
H ALT 5 SOD Kk 2ift — 8 L A 5K, RAER/MEEMIES, Bitk, /&L R CCl,
ot B 0 T 4 4L A0 914 1 A2 B A e B 24h AT, AR R, X5 RIF] CCl, XL
B4 £ T 1 453 0 2 A A :

SOD E YA IR H b F a0 1 2 b i 2 —, Bg BT S W B0A 2 B B A
VLA A EE =Y. SOD & YEM IR R Xt B BB EREE . AXBEH
Na,SeO, BistHA H 4, F ip CCl,. 24h 4, SOD EHEH 4255, MDA BB, XY
Na,SeO; A% SOD K&, W98 %1% B hBARE ). {2 ALT RIVETETL B BRI,
W5 CClL #6 T, SBOF ALT B A MK P AI% . 43 3.7 H SOD &
PEBWT TR, (AR R — B MK, M ALT M8 Bm /L, X%EH—J7E SOD k& F
B B A R, 0 BT 40 MO 452 B B s — 2B B, 53— 5 T SOD 1E TR ER B g R
LA P AT B B4, SRR B NaySeO; HYHEMECI, NaySeO, #2755 SOD #IfE/H
2B WM. Na,SeO; 4 Mt kid S8 (GSH—px) #) HEH U, GSH—px e
S £ iR BT ALY, TR A S 2 i E A B . AR IR & B
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B JH Na,SeO; R # &, A {UAF SOD &t 842 &, MDA &/, i BB = T
ORI A E S R, A AR P-450 MM, AAYH BRI MM RGREE, 4R
L. REEM, BARS BT RARMNSWE AN K, 5 RSGHZ MG E NS
HANGER B E B X R, d I HEN, Na,SeO; Xt FFH R F 16, — 5 1 T e
RELEE SOD Wi, BEERAHME, MRS E4y, R HESHN TR
P 5 — A REE A R S R A B A AR, BT 4 AT A B, SR E BRI A
B, T BE— 45 HESR AT A A #E h Rl DR ACSCIR R BB AT AT 414 GSH—px HEHERNIE, 3%
F GSH—px fE 155k H &, R E A AR % % CCl, 8t HAE AT H— B,

8 % x &
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THE ROLE OF SODIUM SELENITE IN PROTECTION OF
PRIMARY HEPATOCYTES AND LIVER AGAINST CARBON
TETRACHLORIDE TOXICITY IN GRASS CARP

Xie Qiaoxiong, Zhu Xinling and Lu Quanzhang
(Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract

The effect of different concentrations of carbon tetrachloride (CCl,) was studied in the
primary culture of grass carp hepatocytes. As the concentration of 10ul / 3 X 108 cells CCl,,
the increase of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) as well
as lactate dehydrogenase (LDH) released all from the hepatocytes was observed, and so was
the increase of the percentage of damaged cells. The adding of sodium selenite (0.2ug / ml) to
RPMI—-1640 liquid medium and cultured hepatocytes reduced the release of ALT, AST, LDH
and the extent of the ceil damage. In another experiment evaluating the effect of sodium
selenite and CCl,, grass carp fingerlings were injected intraperitoneally with
Na,SeO; 0.1mg / kg.bw each day for three consecutive days, and then with 1ml/ kg.Bw
CCl,. Twenty—four hours later, the relative activity of hepatic superoxide dismutase (SOD)
was found to rise 91.5% higher in these fingerlings than those injected with CCl, only. Seven
days later it was still 54.5% higher. The level of serum ALT decreased gradually. The activity
level of hepatic lipid peroxide decreased significantly (P < 0.05) and that of P—450 increased
significantly (P < 0.01) and so did the contained hepatic microsomal protein (P < 0.05) in
those fingerlings injected with selenium and then CCl,. Light microscopic observations re-
vealed a decrease of hepatic damage and an increase of nuclear numbers, suggesting that cell
divisions might have taken place. It is indicated that sodium selenite may elevate the capacity

of hepatic SOD in scavening free radicals, and hepatic counteractions on CCl, toxicity.

Key words Sodium selenite Primary hepatocyte, Liver Protection, Grass carp



