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[HEE] MWESE ISR T 0 & e MU Sedas il Oy i, DA KRS — R XU A6 %5 1T 200 i g 05 1907800 %) 2% fe
YER, DAAESSEARIF AN AR 5t 4, i i i RRiss 5 00 Jr vk fl 57 SR A0 ARG W DRSS AL, R [R) vk 8 1 il 7R
(0, 0.2, 0.4, 0.8 mmol/L) $EFRMHIFITAIME, HMEAMBH M=K (TG). HIHEEE (TC) K
B RN (AST) | AINESARF (ALT) . ZLMARS (LDH) /K7, Bh& MM ki, Fa, Fi
FHUIAS R ZE — B SR BE B TURRRURE IR . PSR 45 SR R . 0.4 mmol/L IMERIA A5 F- AP AN 48 h, AF40ML
TG & TC &R W& TRIRLL, FIW AST, ALT 5 LDH 1EM: B m TX IR, 40 A R is i, H
BURt AP AN MAETT R, AFANIRASIE 54, FeibIknmt b, SEEMFSE — B SBUNCK 26 8% AT 4 i i A DL AR Al 52 i)
VEXTHRZ . TERAN TR, BERITANNE 48 h, RN LiEW ., SR BN, XA 82 AT
Y TG, TC A&, AR Ei5MW AST, ALT 5 LDH (3%, 25 EFTiR, 0.4 mmol/L IMARIE R ELRE 37
RF4H i 48 h AT 3 <7 AT 40N B T AR TR | — B UBI T S AR 5 |2 B PP 400 A s 7 AR

[REIA] Aehs; JFaME; BRITTURE; —HF UK

[FES>ZES] S963

Oleic Acid Inducing Hepatocyte Steatosis Model in Seabass

( Lateolabrax japonicus) and Effect of Metformin on Fat Deposition

LI Lei, ZHOU Wenhao, CAI Linsen, LU Kangle, ZHANG Chunxiao
( Fisheries College, Jimei University, Xiamen 361021, China)

Abstract: In this study, primary hepatocyte of seabass (Lateolabrax japonicus) was used to establish the
hepatocyte steatosis model by oleic acid. Then, based on this, effect of metformin on fat deposition in hepatocyte
was studied. Hepatocytes were isolated and purified with trypsin digestion and then cultured with different con-
centrations of oleic acid(0,0.2,0.4,0.8 mmol/L) for 48 h, and the supernatants as well as hepatocytes were
collected. Triglyceride( TG) and total cholesterol (TC) levels of hepatocytes, and activities of alanine amin-
otransferase( AST) , aspartate aminotransferase( ALT) and lactate dehydrogenase( LDH) in supernatants were
measured. Also, the survival rate of hepatocytes was determined using the MTT method. The results showed that
treated with 0.4 mmol/L oleic acid for 48 h significantly elevated( P <0.05) the levels of TG and TC of hepa-
tocytes and the activities of AST, ALT and LDH in supernatants. Based on this, the effect of metformin on fat
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deposition was studied. The study was designed with three treatments: control medium, oleic acid
(0.4 mmol/L), oleic acid(0.4 mmol/L) and metformin(1 mmol/L). After 48 h culture, the hepatocytes and
supernatants were collected and then the biochemical parameters were determined. The results showed that
metformin could significantly decrease( P <0.05) TG and TC levels of hepatocytes and activities of AST, ALT
and LDH in supernatants. In summary, hepatocyte steatosis was established by treating with 0.4 mmol/L oleic
acid for 48 h, metformin could attenuate hepatocyte steatosis.

Keywords: Lateolabrax japonicus; hepatocyte; steatosis; metformin
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0 4 FR N PG 2 T T e 2K DL S S AR , U M S E Py S D DR & | s a2k
K18 | BRI PUNMAE D TR, MR e A SR N & S B ASE T, U
SRR TR B AT RS R R 2 BUR, PR RET T AR S, R XL R AL =
VAT, AR LR, R, JFIR a2 Fo N I 2% A WL SR P oo e 3 41

S WFSE L RR I R WL, A2 92 FH S R G S A0 RS R T REAR SC RS . AN Asy
A AP T  SeI B . IR A S A, B R IR RO i, AR
TEHE ST I ANIBE T RS | St NS I 1 2 R LA SRS IbRE 28— Rk A St
%, HIMHESBEETIH 2 70, HUEP= B R A K = A 3 A, e R 5 R MBI
SO BRI AR 0 F BN E 2 — 0 HATXT LS B RO T R >, HCR AN TSR o A I3
W, MRS AT | 3 A i A 5 D S0 LK . Tt P 2 2 S SR, (IR 9 A7 7 — 2 A R
M, R, BHUFLARRIN MR vk ASBTS0K R R S 00 77k B S 28 68 A R T 40
N UURBUET |y s TR A6 5 (0 G T 42 7 3 (S b

TR, R FREE A RS A RIS 2 ARSI, R U R R 3 1 B
FFAT— S IR T VR | UMK 66 K8 MU 2 7547 SR AR o AN T 1, AS S i — A
S £ 2 e T FFF A AR T, L0 o £ S S A V0 s B B

1 MEERE
1.1 SEIgdrsl

SEEG . ARTEEZN 50 ¢ BIfRFELE S

TR L-15 J A A . PBS W, HEERE RIRG W, "W H 35 Thermo Fisher 2
Al R (oleic acid, OA) M H3EE Solarbio 2AF]; HIH=MFE (TG). BJHEEE (TC) . 7% 5% =
(AST) . BNHENE (ALT) . FLERIRERE (LDH) @il &l A m et @ R A BR A ]
1.2 #ZHFERFHEBNS B SR

THEEM T TS TS NBUES T, B 75% (IRBA50) BERTRNIZ 0K E 30 s, BT
BHT10mL BE0EN, AT 1% (W5 HEEERIEAWN PBS Zopi, HXE T AISER
1 mm K/, PR PBS SRl vE =ik, & LIEWET; A 0.25% (BBUAED MIBEE AR, 784
AT, TEIRTFIHA 10 ~15 ming 13 100 B 40 30, 1500 r/min B0 5 min, 77 E3F; FHINAL
I 2L A% 7 min, 1000 r/min B0 4 min, F E3F, AOALLAHMEREE, WEE NP, K5
AT 15% (BBED) M4 MiER) L-15 3R E R, WAMER S 60% (KB440) percoll 435
W12 (RFEEL) $EAF40ES, 4 °C, 5000 r/min 203 min, 7 D, IR E BN, 40T
A, ANMEERREE N 1 < 10°mL ™" THEUES SRR R TR, T 25 C R TR,
1.3 AEMBRIRELEFERE TR

VALE AR T 12 fLA b, B 4 DUREEAL PR, AR E 3 AN ER, AT
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SMEBES A3 SIINA R e B B9 hiR (0. 0.2, 0.4, 0.8 mmol/L, WRRHES %3l [9]), 2059
KEFRAif 24, 48 h, HEFRRTICHG IR S NaOH W RIEAT 240 LUE BUMPREN , AR5 Heihe s vk BE s I 2 45
HIGFRHES
1.4 FFHREEERNE

BrFraEwE, WA LIA 50 pL 5 mg/mL MTT 5, W& 4 h, MEFE LW, SfLINA DM-
SO W 150 pL, T PARERIR BERs), (HHIE 3 — 0 s, W FEAE 570 nm 3K A ROG B
A, IPRANRAAE R, A0 QTR (%) = [ (Aggn ~ Awpn)/ (A = Aspm) ] X 100%
1.5 FFBEBERG AR 5 £ LIBHRAI O HT

ML O Jut, PmmRAb IR 24 | 48 h J5 AR BRisdi g ik, SEH] PBS W UEMIIX, H11] ORO Fixa-
tive [ W [ 2 30 min; FRBEEW, HZEMKRUEMK, A 60% (FERFED SFHNEERPES min;
FEEFNEE IAHECHEI) ORO Stain, 12420 min; FEYL, KUE=R, HELZRYW; A
Mayer FARZRG AR, RYA 1 ~2 ming; FEYPRGKTE2 ~5 K; MA ORO Buffer 1 min, 37755 Jil
A ZEAR K 26 AN 7 008 T AR

¥EW AST, ALT 5 LDH RYIE . Rrdi B3 g tioh iy 3SR fE .08 T, B TR AL L
1000 /min HFEHTE 4 CTFEL 10 min, 58] L35, 2852 MR 0 d il S e B 5 204 700

JFAIRL TG 5 TC S ilE . Wk HiEWRZ)E, TR PBS & Mg 2 ~3 Ik, &5
AT LA FH 40 5 T 20 M B ROk, B 0.25% (IRFRM ) AR RS S IR AL 5 min 247,
T I A i R R L R A, AR SRR R T A M iV, PR T A TR A B B A S
1000 r/min, 4 CE.0 10 min, F#5 FIERAMIIE, 1 R 00 PBS 22 mif 240, DARAE

AR ED, FEEREDUESGH, TG 5 TC S iE S M @ it &l .
1.6 —EAXXAKSBF40 At A A S0 AR B 22 0
SEUGBEE 3 NP, XTHRA . JhER4l . HOOUIA . XFRRZH . FHIE R BRI SR AL B E AT 41

s HIRAL. TEIEFEEFRIETIA 0. 4 mmol/L R (LR EEARYE 1. 3 #Tiiik) ; —H BN, 7E7h
FRZH R Bl A 0. 2 mmol/L A ZHI XU (FETTIABISY, v B S %k 4 M JC 00 35 VE B e e VR E )
KRN 48 h 5, WCAEANM, W AHOCHE bR
1.7 #ESIT

SEEEE R SPSS 16. 0 BAE#EAT BT b PR, SR H B R 7 2243 M715 (one-way ANOVA Ducan)
AT R EE T, ZERLOEIE £ 51EIRZE (Mean £SE) IR,

S
2.1 IEFREMBEIRE IR TFE E R0
GERINR | PR, FEFRFEIMIR AN 7] o BE 0 35 S W AT A A G A, HE TR 24 h R, BEIMER M BE Y
This, JFAMEAE TG R 2 TR E S, MBI 0.4 mmol/L I, 7% 3N 84% ; il ARk i Ky
0.8 mmol/LIf, AMMIAFTTHRINA 41% , BEMTHALSA, W37 48 ha, 0.4 F10.8 mmol/L il AR
20 A T35 3 — 2D AR
F 1 EFEMBRESRRIFAREEROEN

Tab.1 Effects of oleic acid levels on the survive of primary hepatocytes

FrFRAtAl/h FEFRFIMPR IR Concentration of oleic acid in cell culture medium/ (mmol + L")
Incubation time 0 0.2 0.4 0.8
24 98.00 = 1.10° 97.00 = 1.00° 84.00 +1.00" 41.00 +3.03°
48 96.00 2. 10° 95.00 £1.01° 67.00 +1.00" 36.00 = 1.00"

Y. Al A7 LA TR RR 2257 3% (P < 0.05)

Note: In the same row, values with different letter superscripts mean significant differences (P < 0.05) .
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2.2 BEFEMERIREXRNRITEEERSE8EN0
M2 2 WAl SRR MERAL S, IFAIB N ) TG Ml TC & BARA AR L Fh; MR
BER 0.4 mmol/L B, 353524, 48 h J5, 4N TG Fl TC &80 2w THAA 4, $i8] 0.4 mmol/L
B IR M E e85 S DU R A i g g 5 TR
%2 EIEEGHERE X EA BT Eh =8 (TG) FnpE EES (TC) SR

Tab.2 Effects of oleic acid levels on TG and TC contents of primary hepatocytes

FahR B 20} a]/h R FR FE MR MK BE Concentration of oleic acid in cell culture medium/ ( mmol « L")
Index Incubation time 0 0.2 0.4 0.8

B 24 58.16 +0.32" 61.33 £0.65" 112.17 +1.05* 84.40 +0.64°
p(TG)/(pmol - g=) . . a b
48 56.77 0. 83 133.70 £0.95 145.47 +0.53 123.43 +0.49
O 24 51.71 +0. 88° 63.30+1.2" 91.40 £0.55* 73.71 £1.76°
p(TC)/(pmol + g~") ) ) »
48 53.00 +2.04° 96.71 £0.23" 114.50 £0.91° 103.00 1. 15°¢

Yl FAgPEAT AR AR PR RN 2R B (P < 0.05)

Note: In the same row, values with different letter superscripts mean significant differences (P < 0.05) .
2.3 _LiEi&® AST, ALT 5 LDH &4

3 nl . SANFEWERIRR AL PR, EISWR AST . ALT &5 LDH {&{E (2) #A ARIRE LT,
R 0.4 mmol/L If, 155724, 48 h i, LAY AST, ALT (&R 028w T HAb S 4, wllix
— Kb PR A AR ™ T EVE W LDH 36, AR 0. 2 mmol/L 21 1 3 5 THAA2H .

®3 ESFEMBKEX EERR ASTALT 1 LDH iE R0
Tab.3 Effects of oleic acid levels on AST,ALT and LDH activities in supernatant

i KEFEmfa]/h R 2 FL MR IR Concentration of oleic acid in cell culture medium/ ( mmol - L")
Enzyme activity Incubation time 0 0.2 0.4 0.8

. 24 5.95 +0.22" 14.53 £0.46" 20.01 +0.46° 14.15 +0.51"

z(AST)/(U - L7") ‘ L . 1
48 5.32 0. 34" 6.87 £0.34" 9.04 0. 44 11.47 £0. 26"

» 24 8.57 0. 32" 14.76 +0.21" 18.07 0. 75" 11.66 £0.49°

zZ(ALT)/(U - L") ‘ . , 1
48 7.53 £0.55" 24.90 +0.55¢ 27.14 +0.37" 20.42 +0.55"

B 24 20.11 £0. 64 36.49 +0.98" 24.57 +1.29" 29.41 £1.34°

z2(LDH)/(U - L™") : | )
48 18.24 +0.98" 32.39+1.71° 26.44 +1.34" 23.08 +1.34"

Y. FARPIEAT AR FREFROR 25 B (P < 0.05) .

Note: In the same row, values with different letter superscripts mean significant differences (P < 0.05) .

2.4 ZEHXNARXT L& R K AT 40 BaRs i AR A9 520

24 AT, SRR, SR TG, TC & BIA ARFEE T E, AST, ALT, LDH ik I
Fy ZISUIHAH s IR, AT N %, frutm] UL, FXSUNICRT 22 i b Tl R 5 | S 1) S e Bl

BT S AR 45403

F4 AR BT 40 B B B 0 AR B

Tab. 4 Effects of metformin on fatty deposition of hepatocytes

FEHR Index X HEZH Control group 0. 4mmol/L JHZ4H Oleic acid group T HIXUINZ Metformin group
p(TG)/(mol - g7") 47.25 +0.17° 56.94 +0.72° 50.71 +0.95"
p(TC)/(pmol + g™') 80.11 +2.10" 110.01 £2.01° 96.00 +1.10"

z(AST)/(U - L") 4.42 +0.16* 6.14 +0.25° 5.25+0.22"
zZ(ALT)/(U - L") 8.99 £0.46" 13.90 £0.28° 10.66 +0. 38"
z(LDH)/(U - L") 17.05 £0.41* 26.44 +1.34" 20.12 +0. 65"

Y AT EARAR TR 2257 3 (P < 0.05)

Note: In the same row, values with different letter superscripts mean significant differences (P < 0.05) .
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2.5 THRERAFAMPAFEEENR

WA La B, FBEEE P A1 20 8 00 Js AR 0B AR KORAS R4, WAL ok i 40 R 25 150 31
WAEAE T, RIEVERIE  HEFS 6 h FFARINEE, 24 h 5 EEAS ARG RE | /DB NG BE 200 it 4y 1 b B
MAET-RIAML . 48 h ), A3 MBI 36 05, WHEES ROANMIAR FLI0RAS , AN S Al
ke (WK 1b) . BEAh, L O Je@mai R, 25 PO IRZE A vl WA R8RS, 0. 4 mmol/L R
B SR AR IT AN 24 h )5, ARMONIRTECEZ BN, AR TR IR Z (WK 2b) .

a) W73 B 4T 40 i b) K537 48 h By AR 4 it

Newly isolated hepatocytes Primary hepatocytes cultured for 48 hours

B 1 #EFRmMEeFEAHER
Fig.1 Cultured primary hepatocytes of Lateolabrax japonicus

» R
[ TR N Y|
|

a) X 41 b) 0.4 mmol/LL i R 4

Control group 0.4 mmol/L oleic acid group
B2 MEBEFNEAFARMIORE
Fig.2 Oil red O staining of primary hepatocytes cultured with oleic acid

3 itig

NI T4 TR B Ok FLR R 2 bt R 101 | E i PR 0 2 AR LR B 2 1 gt T A E A 00
F e O T e D7 (EM RS NR WA A AR AL, SIS ISR AR T BBk, DR S LAAE S5
FRRT 2R AT A SE A R AL £ AT 2 i 7 el B TORRUE AN | mT AL At AT HE BRI LR, (52461
REARBURER], - [R) Ae 2 0t e DTN W P B SE 90 JA 0T, AR T AR B ARG | feoe 2 . BRITFLAE
FRCIAG R T I AR 7o B U AR 21 PR IR I A v R SRR R I B A I 2, AR
FERRMBRAE T AEG AT A0, RETAF LS PR R st i B P A IR T ORI A2

AR E AR RS IMAR (0, 0.2, 0.4, 0.8 mmol/L) HAEHFICFAUMILREFE 24, 48 h, 5
TN R LRI . MR ICRRABOR T IMPRYEE A 0 ~0. 4 mmol/L [l NI, RMTICARBE
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R TH A T 85, (F 3T IE A 0. 8 mmol/L i, WEMFULBUR I 245 0. 4 mmol/L IR, X 7T fE2
P T 2 1 TR 2 T BUIFAMOUA To SRR T &, s SR T BB i i, AR B
WA A SESE T I, X3RRI EE M 0. 8 mmol/L I, JiF4HMI I 17 0 % 2 i I FHA 4540,
RO AIMIAT I SRR W TR, MR I 0. 4 mmol/ L I, HUBEE 44 Mo 1 46 65 5 AU 40
WiGTRRBTRL LA, XML SHEAT TR B, Mok 48 h 5, IFAIASIE ML, 402 ok,
HBAF A R AMIASEAE, FLAIMAT G R KT 60% , RESSIAFIAMMIIRSERIER, Ik, IRRWEIE
0.4 mmol/L H 7% 48 h 1 JFF A M FLARIE 25 1 g BF T8 207 IF A0 ML Wi LB 19 PR A MBI S b ek
G (AST) | ARTIREERE (ALT) SRR L 46 b A 2 S S 45 003 1 22 b, 7
FESE . BEITIF SRR A I 147 TR /R 150, IX PR R e LT RIS PRI TS, AR HFE 2D
RESE R OMRAR ), IR ACSCIOGE T IR AST . ALT TG, 7ERE3R 24 bR, AV MRR4L

ARG RS PE e TR IR, BRI 22523 10, M S BCR AR RSE b, X h S
o R TR I P 2 BBl T A M M R R B sk, FLRRILARS (LDH) 2T ZAF

TETIE . FAFHLUP ARG, AT N 20 20 M 6 80 T DL 2 LDH AR sk, S EUR Rl
Hif LDH i bt 20 ACSZIG I i 45 T AR 21 LDH I M3 e T IR, i st TR i I %
EUF AR, X AR5 1B ol TR B DR B, SRR S g AR 2l H 0. 2 mmol/L
THRAL L P LDH & M, W3 T A2, MR BE IR AL S M 23 LU vk B2 I R 2 LDH 3% 1k
e BB INAE T, e R AT R 4R B A A MO A7 % 5, A it /b 1 T AR LDH A9 i 23082
PRt B3 O I T2

TSR — R 2 L AR 25, B R AR A S S T RNZORLAR B SR AR RR 1L,
AMPK 4%, MRHENRITIRIEAT B Ak, W ARITG L, DTS E10r AR 1 QS Ao bt A 2 0 AR
Bk ¥ bR RNR TR B O s, Wk T UMK, RIS X TR 20 B g 15 TTORR A S A
Mo ARIEREREY], — HUSUNOGHIM AR 5 1) AL 5 T 20 R AR D DUARSE B A B VR, T A 23R s
BRI 25 2 —

4 Hig

RS IRV SR ST 1AL A A UYL, S ARV K 0. 4 mmol/LL, 15 P4 LS
Feas b, NFAVNSITUUR™ M, S R B ORI HEREIR . 30 R BF S 205 IS DT F S B 0
TR MESh, ARSI B UMK A AR AR T LR, O £ SN I D 0 T
Sl
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