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1.1.1 sCE s

sk 5 T b B K B B IR K L BT
Hul e, R RRE ,6 A%, K/ A —3,
SERI R 150 g, RFETFIEAK R G, KR 25
C, {8 F 7 & 1) B (40% #HL 2 . 10% FHBE 7
10% K4y BE & 21 kJ/g DM) Y55 —J& , B R
2R,
1.1.2 255 A

FAc 24 (LBP) I 5 5 38 DU A M) 4R B fR
ANAl. L-15 iR B Z TR (DMSO0) .0. 5%

barbarum

a0 W, 8 | X/F & & ( Streptomycin/
penicillin) 0. 25% i % [ i % Dulbecco’ s 2% K
(D-PBS) ¥y B F Sigma 4\ &] (St. Louis, Missouri,
USA) ;A iR 4= 1fiLE (FCS) 9 B T GIBCO 4 H]
(USA) ; &5 N ¥ = 1§ (GPT) | i & AL ¥y It 1k i
(SOD) A HHZEE(GOT) FLER/ E 8§ (LDH) |
PR (MDA) %5357 & & g SR FE A F--a ( TNF-
a) \HAIMEA R 1B(IL-1B) ek E R M(IgM)
AR 2E1 (CYP2EL) Elisa i & B T8
Y TR 5T TR A FRA R ; WST-1 48
JUsEFE K A B R AR & B TEH B REY
ARYFFR T CCL, (4rHr4h) W T E 25 4 B4k 53K
FIHRAH
1.2 7i&
1.2.1 HMfdZwEmiRst

FRC S W3 ok 22 ML K R BRI 6 ) 4%
R4 B 10 g HMAE M E IR TR IE T 100 mL
RRAK P AL TR, SR 5 IR 2 h, F e MR
AT URER B A T, EIE W AT B0 (600 1/
min,10 min) , - 0.22 pm B3 I8 #R HAT L8,
WedE BIEWR, FTO/K ZEEDUE 3 K.

HEFERIE ™4, #E2 h, BHFER
BETEKIR LA 95% £ BE To7K £ A kU B
2 B ERUIE, #5332 000 r /min, Z.0> 5 min,
95% B HRIIVE 3 W, AT, R
1.2.2 JF4iM o8 55550

FEA JHF 440 i SR D MR T O A 12 0 AT A A 3K
B TR, B R TOR HE AR I 2 PBS
PRI E 3 KK FALRYI R 1 mm® KN,
IIAZY R BYREH L 5 ~ 10 f5RFR Y 0. 25% JR G
HAWGHTTIHAL 5 ~ 10 min, fill A FCS 2 1EE 1L
Ja 1 200 H i, W WEAE 600 r/min $EFTE.L> 5 min,
3£ B1E,PBS RIEVE 3 R & Wy Ik EEAG T 40 A 15
PE(HIIEAE R >95% R A i F/a 825806) 5, 8
TR, A L-15 B35 5 45 20 B0 v, 9 % 40 i
W 1 x10° A~/mL, BFhE] 24 FLAR A 96 FLAR
W, T 27 CEEFFFENIESR 24 h )5 (40 G BE 2
), &M
1.2.3 5251t

IR T 96 FLARFA 24 FLAR ) 240 A I B 2 [
JG , 3 B8, i A CCL, KA Rk BEA AT
ZHER) L-15 8555, B E 4 7L KR
MIFCZHE Xt T 884 CCL, B4 495 i £R 47 1 o
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BRGS0 25 FU 3 BRAH AL (CCL,) A &
WX RRAH T4 R YT AL TR IR YT 4 o

25 [ BR 2 M AT 20k HR 2 A A -
L-15 #5302 8557 8 h J5 , 3¢ RIE G IR, r Al imA
HrlE L-15 JEFREE & 0.4 mg/mL M)A ZHERY L-
15 35383 (LBP) 5% 8 mmol/L JUEALHR ) L-15 5
FrEE(CCL) , 4hEEHE5R 4 h )5 24 FLARIER HIE S
Ik,

BB : L-15 ¥ Fe iR 4 h 5, 38 LIRS
B MA SRR 2R ESR 0.1.0.2 F10.4 mg/
mL [ L-15 85355557 4 h, 38 R HERaE, H
Wk 8 mmol/L CCl, 1) L-15 3535k, k48555
4 h J5 24 FLAUICEE B REIRE

RITH  L-15 i3e k57 4h J5, 38 LIEHE SR
A 8 mmol/L CCl, B L-15 355 EIEF 4 h,
I RIER IR, A S A 2 WA 0.1,0. 2
0.4 mg/mL 1) L-15 B35, 4k2e1535 4 h )5,
24 fLAREE EIERE SR

BABETT 4 - Je o B A S M Re 2R EE R
0.1.0.2 F10.4 mg/mL L-15 33553 4 h, %
FHHE &7 8 mmol/L CCl, Yy L-15 £538 845554 h,
FEERSFE, BIMASHEZSRERENO. 1,
0.2F10.4 mg/mL ) L-15 353 B F , %35 4 h
JG 24 fLARICEE BIERE TR

bk 24 fLiRAS AW BB RS T
%€ GOT.GPT.LDH #1 SOD {1514 & MDA &5,
1.2.4  ZHH3E AR

3R 96 FLAR ATl & AR 7, 3@ i WST-1
ERlERN, £ ERLRmAEE, BILMA 10
pL WST-1, 1B 535), 8557 2 h, 76 B 5K S 2 46 1
X 450 nm AL E A-FLOERIUE

W =Ausoi/ Ausoo (1)
AW ﬂﬂ%ﬂﬂﬁ?ﬁ%ﬁmﬁﬂﬂ‘ﬁ?ﬁ 450 nm &b
TR EAE 5 A g0, 25 X HRZH 450 nm L0151
HlE.
1.2.5  AALIERRTE e

Fiz BR e o g 2 D R s R U B S 4 )
W5 V& 5 37 5 1 4 16 2 4. GOT, GPTLDH
SOD [if§ 1% ¥ F1 MDA & &, % Elisa 3257 & )i
Bl & TNF-o . IL-1 B.IgM & CYP2El K& &,
1.2.6  SZIBIRE T

LR R BME + SRR E RN, LR
B4z 53 B R A SPSS 19. 0 3K {443 71 #) One-way-
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ANOVA 4b, P <0.05 FRZFBE;P <0.01
FRERBBE
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2.1 Wi & eEx R AT 40 R 40 R iE 1 Yo im
A WST-1 240 & I 5 40 i i 3% 1 K/, &

CCl, 1EFIJE 40 MOt ) BEREAR, AU = B3 HRA
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Fig.1 Effects of Lycium barbarum polysaccharide on
cell viability of CCl,-treated primary hepatocytes

1. 0.1 mg/mL A2 ZHH4E 3 ; 2. 0.5 mg/mL HIFE ZHEAL B
3. 1 mg/mL MjAR ZHEAEPE; « TR P<0.05, = = /R P<
0.01(%5 CCl, HAHLLES) s 2 -5 [,

2.2 WS ENERFSME GOT,GPT &
LDH {980

JEACRE 5 P40 i 45 CCl, 4b3¥8 )5, LDH ., GOT,
GPT BN, H 5= AX MAMIL, 2R BE
(P<0.01 8% P<0.05);5 CCl, A I, Mfe £
WE B TRBH 20 K FBH 1 7 4 i) 3 MR B4 (0. 1,
0.2.0.4 mg/mL) ¥ 0] B ZEMH B CCl, 51EH
GOT } GPT & BT+ ; BBl 4 K T piia T 41 i
0.2 mg/mL F10. 4 mg/mL # . Z 4% B EME T
LDH ) 7+ (P <0.01 8% P <0.05) . Tii&s7
X GOT,GPT By HI/E AR B2, 1G4 0.2
mg/mL A At 2 #% X% LDH ) F+ & A 2 0 il 1E
ALLE 2,
2.3 it s Ex R4 MDA % SOD K%
V5]

R AR 40l 4 CCL, 45 1E R J5 , MDA
R BRI, B 52 Axt BAAML, 257
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BE(P<0.05), 5 CCl, HAHLL, G ML L
¥ 0.2 mg/mL 1 0. 4 mg/mL K& FPGIETF4 0.4
mg/mL A B M| B CCl, fE 52/ MDA B
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Fig.2 Effects of Lycium barbarum polysaccharide
on GOT(a),GPT(b)and LDH(c)
activity of CCl,-treated primary hepatocytes
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[FIFE R AR B4R , BB A A AC 2 45 0. 2 mg/mL
0.4 mg/mL KFABGIEITA 0. 1 mg/mL 4 ff
SOD I 1 Y FEARAS 21 i 3
2.4 MRS ENRERAHFMAM IL-18, TNF-a X
IgM Ky

B s St bV I 8 40 B Rl F TNF-oc  IL-
18 J% IgM, & CCl, fEAJG , TNF-o IL-18 J% IgM
FRARNM, S A RAML, ZF R EE

(P<0.01) ;5 CCl, HAHLL, FpH AT 245 0. 2
mg/mL 1 0.4 mg/mL KX PGIEIT4H 0. 4 mg/mL
HR MR 40 1 IL-18 397 s TR A A
24 0.4 mg/mL J&YT 4 R T B VA IT 4 M Ac 2 6%
0.1 mg/mL X§ TNF-o B F+ 5 A B3 R HIVE A ;
TpG A AL 2 0. 1 mg/mL F1 0. 4 mg/mL J I
BAYT4H 0.2 mg/mL ¥ BZEIMH T 1M HF &,
LK 4,

250 ofipisl  wiyT4  oFBIRT4L
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S L5} 7. & H
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N N ERE
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5 05} Bk
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NI e E
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Fig.3 Effects of Lycium barbarum polysaccharide
on MDA (a)and SOD(b) activity of
CCl,-treated primary hepatocytes
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W S FiR , 555 Ex B A B, CCL, 45 f
fEF R Z R # T CYP2EL BIE MR TR (P <
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mg/mL JE¥7 40 0. 1 mg/mL K TG IGIT 4H 0. 2
mg/mL X T EEE RS A BEMHER.

3 iWig

R fa fh i R AR A8 B, 2 SR
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— P G, X5 I 40 B 52 30 6 0 B o L 4 B A
A RO A S R RR B . A, S R
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Fig.4 Effects of Lycium barbarum polysaccharide
on IL-18(a) ,TNF-a(b)and IgM(c) of
CCl,-treated primary hepatocytes
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N, FAT S50 R 7 46 e TR B IR T 4 B 3 b
il T %S S LDH B3 i, 5L i 25 - #e /N B
WA RIE , B WA E LB 8 AT SR NS
SR 4% B BR3PV R BIF 9T o & B, M AT 22 45 ] LA
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B R o X 4 4R R BR S A A 28 AT LA
ot v A0 A B ) 93 e, 920 M R P o T
W, I TRIE 4R IE # AR A 56
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FHEFXIPUAB T H G, & BN 28 HRE
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MDA & BTt ; MM Fe 2 WAL 35 , A [F kb 3
21 MDA BJgAR [RIF2 BE bl . X 7] RE AT AT
ZHE] LA SR BT S AR M, BRI B B AR
HAE K. FLLM%D 76X AT 28 B RE BRad
FALHRSE P s, LBP 1] 8 i 3 /08 U BE P 47t
SAACERTE ST, FEAKFE MDA & &,

ARAGESE YA FE R S HytE b
KB E EMBE A%, SOD 18 A I HRE
BRI, R P BT AR, HE ) S KT
RBAUATER B e . WSR2
XfHEZH SOD SR A4 B ETE, B4 X
BUBHIARYT 4 th B EHL W T B CCL, /B A5 A i
T SR AG . X T RE 55 M0 AT 250 AT LA R I TR e
W sh i, > B B ST AL B B IR 6
BRI R o ZE BT ST MUAT S /N R TR
AT P BT 32 7 W R Bt & B AT 2288 7T LA
RE/NRULIE S SOD K, HHAEF SHE R

CCl, &R 7= A 1 B i &, 5o fF 40 i,
SRJG B JIF Kupffer 401, 7= 4 — RF 40 A F,
XU T B R G . TNF-o 245
Pt AR s B R 1 4 RE R, XoF 4 SR A —
FERYBEIRAE L, 38 0T RASE i HoAth R F B3 4, 5
HoAth R RE R F 7= A 58 Bk BT, TR 7 4
B Ems RS, —SFREE AER
BT AR M ™ A= TL-18, TL-1B IR BE i AT A
FIGPEI I , 24 KB 72 AR I 4 X 40 i 7 AR B AR
FERAMFHREGY Y, KB TNF-o & IL-18
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AR S5 R 4 3 A, B TR 4 AR B Th BB S B
FEH . CCl, R ARG, 12 BE T 40 M 4 hE
TR IMAMIFE R G , 185 4 K B 6T
HRIEHF TNF-a 5 IL-1B & & B E K, JIA
SEUS B R, RN SETR P, N CCL, HE ST
J& , & BN R R ME Rt 73 8 E A
i, HE— 25 R T R AR

CCl, s ANHML N 5 , 1 g 5h 38 W) Bt 40
5| EC 240 ML PR B 08 L2, TgML S AL AT K S 8 I 2
BB E A . 24 CCL, ok 4 M b, Pl
HPE KB R IgM R R EY ST, 55
HXf RRZHAH L, CCL, 4 TgM W E B EH . A
IR ZWEIG , 1eM I B B AR, AL
i CCl, ZRE =4 B B EE, 75 g % i, Rl
VA ORI TgM SR AT SR B E AL 2R R
fRTEVER 18 B LRI 1, Yk 2 T B AL EE I T
M, TEBR B E FE, DT U 20 % 40 L f o, £ 45
IgM & &AL,

FEFFAM B SEBR TR L AEE A KB Y
RiEE, = 5250 R &b, CYP450 fE
M EZENER, 25152 WEERSMNEME
YIRS A CCl, FEANUESE EEK
i CYPA50 (¥ 7 #I CYP2E1 47 4% 5t 43 i o
CYP2E1 j& —H B WAl D-Jii AR BE B, — 265k ok
Y% CYP2EL FAbf5 s Bk b L4,
BRH T AR P K M R HE AR AR ccl, &
R 7= B TE P B R D 40 3 1 0 4
BEATHEIR , ST 456 40 M N K 4 W 5 kB I
AR, B AT R 4. CCL, fEFE 4
ffifa 3 PASOE] BEIEVEF &, IMAMIR S WG B
EMH TEHEEN AR, XARYS CC, £
CYPAS0 B RAEFfE A UK B B i3, X H i
FiFES CYPA50 BRI, MRS HER GRS
PrA LB S 07, T bR B B R BEIRE T, (15

CYP450 BFEPEE TIER AR,
4 Hhe

TIHRFTAAT MR CCL, B 40 B 4545 1
MR R , HIFC 288 Bl 4 ROR B4, TR
BT AR R, B4 B ORI TR T
4,H 0.4 mg/mL R KL SRR RBCR
B3, BAERABCREF BEBIVE. b ALK

T, AR M T2 M PR P 1 S R R
LB VE , W6 5% 2 B LDH 75 P , PR 1 i
JRi 48 A, 410 240 B 5 A R T X 40 A 7 O A
FL VAT 25 AR CYPAS0 TG PESEA K.
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Hepatoprotective effects of Lycium barbarum polysaccharides on carbon
tetrachloride induced primary hepatocyte injury in Jian Carp

LIU Ying-juan', DU Jin-liang®*, JIA Rui'?, CAO Li-ping*’, WANG Jia-hao', YIN Guo-jun'?*’

(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, Jiangsu, China; 2. Key Laboratory of Freshwater
Fisheries and Germplasm Resources Utilization, Ministry of Agriculture, Freshwater Fisheries Research center, Chinese Academy of
Fishery Sciences, Wuxi 214081, Jiangsu, China; 3. International Joint Research Laboratory for Fish Immunopharmacology,

Ministry of Agriculture, Freshwater Fisheries Research Center,Chinese Academy of Fishery Science, Wuxi 214081, Jiangsu,
China)

Abstract: In order to study the hepatoprotective effects of Chinese herbal medicine Lycium barbarum poly-
saccharide (LBP) against carbon tetrachloride-induced hepatocyte injury in Cyprinus carpio var. jian. Different
concentrations of LBP(0. 1 mg/mL, 0.2 mg/mL, 0.4 mg/mL) were added to the carp primary hepatocytes
before ( pre-treatment ) , after ( post-treatment ) and both before and after ( pre-and post-treatment ) incubation of
the hepatocytes with CCl,. After 12 h, the cell and supernatant were collected, and then the levels of
glutamatepyruvate transaminase ( GPT ), glutamate oxalate transaminase ( GOT ), lactate dehydrogenase
(LDH) ,malondialdehyde (MDA ) , superoxide dismutase(SOD), cell viability , tumor necrosis factor-o.( TNF-
a) ,Interleukin-1B (IL-1B ) , immunoglobulin M (IgM) and cytochrome p450 2E1 ( CYP2EI ) were measured.
The results showed that CCl, at 8 mmol/L in the culture medium significantly elevated the levels of GPT,
GOT, LDH, MDA, TNF-a, IL-1B, IgM and CYP2El, and significantly reduced levels of SOD and cell
viability; however, treatment with LBP attenuated the adverse changes of these biochemical indexes,
especially in pre-treatment and pre-and post-treatment ; the changed levels of GPT, GOT, LDH, MDA, TNF-
a, IL-1B, IgM and CYP2Eland the elevated levels of SOD and cell viability were significantly inhibited in a
dose-dependent manner, while the post-treatment of hepatocytes with LBP only significantly reduced the levels
of LDH,TNF-o and CYP2E1. Based on the results, it is indicated that LBP may have the hepatoprotective
effects against carbon tetrachloride-induced hepatocyte injury in Cyprinus carpio var. jian and may be used as
a hepatoprotective agent in fish liver diseases.

Key words: Lycium barbarum polysaccharide; acute liver injury; carbon tetrachloride; primary hepatocyte ;

Jian Carp( Cyprinus carpio var. jian)
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