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Assessment on different methods for establishing hepatocyte L- 02 steatosis models and

optimization of the steatosis induced by medical fat emulsion
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Abstract: Objective To optimize the hepatocyte L-02 steatosis models by respectively comparing the effects of oleic acid
dissolved by Dimethyl sulfoxide (DMSO), oleic acid dissolved by ethanol, absolute ethanol, 50% fetal bovine serum (FBS)
and medical fat emulsion on hepatocyte L-02. Methods Hepatocyte L-02 were cultured in PRMI-1640 supplemented with 10%
FBS. When the hepatocyte L-02 distributed evenly and entered the logarithmic phase, they were randomly divided into seven
groups, the normal control group and other six groups respectively cultured in oleic acid dissolved by DMSO, oleic acid
dissolved by ethanol, 0.4% ethanol, 50% FBS and 20% medical fat emulsion. The hepatocyte in every group were cultured for
48 h. The viability of cells was measured by methyl thiazolyl tetrazolium (MTT) method, and the cell counts and intracellular
lipid droplets could be observed by oil red O staining under optical microscope. The content of triglyceride (TG) in cells and
the concentration of BCA protein were detected by corresponding detection kits. The concentration and time of hepatocyte L-
02 steatosis induced by medical fat emulsion were researched by culturing hepatocyte L-02 in medical fat emulsion. Results
The cell growths in DMSO group and ethanol group showed a decreased trend, while the cell growths in oleic acid + DMSO

group and oleic acid + ethanol group showed a firstly increased and then decreased trend. The measured results of TG and
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BCA indicated that the hepatocytes L-02 steatosis could be successfully induced by medical fat emulsion, and the best steatosis

effect was based on 10% medical fat emulsion and the culture time of 49 h. Conclusion Medical fat emulsion is suitable to

establish the hepatocytes L-02 steatosis models for it can induce hepatocytes L-02 with higher steatosis ratio and better growth

morphology of steatosis cells.
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L-02 48 ff (o R 27 B B WA sh W k58 7 )
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PR BRAF) ,0A FIZH L (DMSO) (Sigma 23
Al ), TG . BCA il a2 i 71 &5 (5 5t # 1i2E A BRA
), DU F JEE R R (MTT) (MP /AR 4L (0) (b
SO E ERAEIHARA BRA R o
1.2 &5

CORF-F (MCO-20AI10) , kR (M200 PEO) , 1
B (TS 100) , B bRl (BeaverBio™) , 25 cm® 1%
FH (BeaverBio™ ), 0.22 um 7 fLEMX (Rephile) .
1.3 fHpEEE SRS o5

FHE 10% FBS 11640 3555650577 L-02 JFF4HH
EXEA KWL 6 4 : D IE # X il ; @
DMSO £H : ¥ 43 514 0.1% . 0.3% . 0.5% . 0.7% ; B
DMSO+0A #H : OA 0.3 pg/mL+DMSO 0.06% .OA 0.6
pg/mL+DMSO 0.12% .OA 1.2 ug/mL+DMSO 0.24% .

OA 2.4 pg/mL+DMSO 0.48% .OA 4.8 pg/mL+DMSO
0.96% ; @ Z, P21 < W& JE 4393l 2R 0.2% . 0.4% . 0.6% .
0.8% ; 50.4%BEOA L] :0OA 5354 5 mg/L. 10 mg/L,
20 mg/L; ©0.6% £ E+OA 2H : OA 4351 5 mg/L . 10
mg/L .20 mg/L. &6 M fL.
1.4 L-02 FFZRAERE AR T RIS R

FH 2 10% FBS 1) 1640 55 5= FAL 10855 5% L-02 i
A, o5 A0 A A 4 ZE X RSO I W 55 R, L35
INATFFIE 09 E R RO 2 mL, B4 i% 6 1~ 1L, 8%
F248 h, —#orH O Yeta , AL AN EE B 40 P9 A
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1.5 HaEEEKN

FHMTT LA, 40 M A7 16 36 (% ) = SEE02H A {H/
1EH IR ZH A x100%,
1.6 Geit=4bE

I SPSS17.0 ¥ , >k H One way Anova £ 5,
WIS LR FH SNK 7% P<0.05 NS EER

2.1 DMSO. ZEEF1 OA 3t L-02 FF R pa1FiE T R JLFf
BEFIFT L-02 Fr¢A A Rg A MR 220

DMSO ., ZEEF1 OA XF L-02 40 7E 1% 2R i 52 )
L1, LADMSO M##],0.5% K L _F i) DMSO 41
I AT R i I T IR % B (P<0.05) , U A4 75
W (1) DMSO X L-02 R4l ig A 2t VEH L A OA
J5 , BEAE OA VR 3G T A0 B A7 SR 538 i J5 T B AR
i OD {H S 20 A= R R A BEHC 1.2 mg/L OA 4 OA it
B 5 TR T REA . LA S BEAEVE 7, 0.2% I IV
JE CBEANE ] L-02 PR o 44 K, BRI —
IfE i L-02 AR A KA . 0.8% & BE4H 1% At il £
W Z AR T AL FIRSE , INA OA 5 ,0.6% 2,
B 20 mg/L OA 4 A Ml A= RS R4, TR A FIIRFE
(R AR /L, MR i OD i S 40 ff AR KRS | e 2
0.6%F1 OA 20 pg/mL A 557 S TR

JUFPIF S 350 % L-02 FF 41 B T2 25 K 40 i 79 B ik
R UL 1, 18R, 20 mg/L OA+0.6% Z i,
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%1 DMSO. ZEEFNMESRT L-02 FF4ABATETE = A 2500 (vts, 48 h)

Tab.1 Effects of DMSO, ethanol and oleic acid on the survival rate of hepatocyte L—02 (Mean+SD, 48 h)

Group Inductive agent concentration A value Cell survival rate(%)
Control 0 1.383 940.060 0 100.0
0.1% 1.393 8+0.090 0 100.7
0.3% 1.256 1£0.080 0 90.5
DMSO
0.5% 1.231 240.090 0 89.1
0.7% 1.214 7+0.010 0 87.6
Oleic acid 0.3 mg/L, DMSO 0.06% 1.177 44+0.020 0 84.7
Oleic acid 0.6 mg/L, DMSO 0.12% 1.2352+0.070 0 89.1
Oleic acid + DMSO Oleic acid 1.2 mg/L, DMSO 0.24% 1.350 2+0.060 0 97.8
Oleic acid 2.4 mg/L, DMSO 0.48% 1.331 8+0.080 0 96.3
Oleic acid 4.8 mg/L, DMSO 0.96% 1.261 2+0.030 0 91.3
0.2% 1.412 0+0.060 0 102.1
0.4% 1.257 9+£0.060 0 90.5
Ethanol
0.6% 1.228 3+0.040 0 88.4
0.8% 1.042 0+0.070 0 75.3
Oleic acid 5 mg/L, Ethanol 0.4% 1.227 4+0.080 0 88.4
Oleic acid 10 mg/L, Ethanol 0.4% 1.316 1£0.070 0 94.9
Oleic acid 20 mg/L, Ethanol 0.4% 1.431 1£0.090 0 103.6
Oleic acid 30 mg/L, Ethanol 0.4% 1.302 4+0.090 0 94.1
Oleic acid 40 mg/L, Ethanol 0.4% 1.203 9+0.040 0 86.9
Oleic acid + Ethanol
Oleic acid 5 mg/L, Ethanol 0.6% 1.242 2+0.060 0 89.8
Oleic acid 10 mg/L, Ethanol 0.6% 1.451 2+0.060 0 105.1
Oleic acid 20 mg/L, Ethanol 0.6% 1.589 7+0.080 0 114.4
Oleic acid 30 mg/L, Ethanol 0.6% 1.183 9+£0.070 0 85.5
Oleic acid 40 mg/L, Ethanol 0.6% 0.971 6+0.050 0 70.2

Note: DMSO: Dimethyl sylfoxide

1.2 mg/L OA+0.24% DMSO, 7% 50% FBS 15 52 ik . =
FHRE T ZLAN 0.4% £ st A5 B i WA Bk 22 T 1
WXL (P<0.05) , 15 0.4% &£ B i 455 20 B0 06 i v
IR FIHAth 4 40 (P<0.05) . = FH AR W FL A1 7% 50% FBS
BE IR WG LA R B IR T £ i £ T 20 mg/L OA+
0.6% . T3 R 41 F1 1.2 mg/L OA+0.24% DMSO 3 f5
24 (P<0.05) , (HP > OA & BLZH (4 4 TR A8 W &, i
GG, A0 REAZ K, AU N IR D R . 7% 50% FBS 3%
FEIRE AL (1) 20 T AT, SO S ml 5 AP L R
BZARBUR KB NETE , 40 MuAX 85 203k b T8 s
Y ERTRCIR A O A M . 1 FH B 7 L A5E 20 1 4 T 285
AHXTE 50%FBS $5 52 M A 40 A B IR S B
HEGE B 2 F OA ¥4l (P<0.05) . &5 4
TG .BCA FITG/BCA W2, 21 i ,0.4% L B2
1.2 mg/L OA+0.24% DMSO 4 ) TG/BCA 5 1 # 41
AH TG M 22 5, 20 mg/L OA+0.6% Z BE4H &
50% FBS 35 72 M 41 1) TG/BCA 5 1F % ZHAH L 24 BAT
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Fig.1 Effects of several inducers on the morphology of hepatocyte L—02 and intracellular lipid droplets

2 KA TG BCA (xs)
Tab.2 TG and BCA in the experimental groups (Mean=SD)

1.2 mg/L Oleic acid+

20 mg/L Oleic acid+

Item Control 0.4% Group 0.24% DMSO 0.6% cthanol 50% Fetal bovine serum  Intralipid
TG(mg/mL) 0.150 0+0.005 0 0.107 0+0.006 0 0.110 0+£0.000 2 0.188 0+0.006 0 0.197 9+0.010 1.075 0+0.010
BCA(mg/mL)  0.106 0+0.060 0 0.074 8+0.006 0 0.092 0+0.002 0 0.083 0+0.020 0 0.084 4+0.030 0.075 7+0.060
TG/BCA 1.4110 1.430 0 1.1950 2.261 0* 2.345 0* 14.196 0**

Note: *P<0.05, **P<0.01 vs control
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I 60 P 72 P e A 1) 3 TS ]
2.3 ERABERELAEN L-02 FFHARS R T i A 500
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W, LARRAL 1< 10°A 4R 9 2% B 2R P T 6 FLAR L, T
FRWL, 37 °C 5% CO, B AR FINE B 1 CO, 15 7746 1 47
48 h, TR 40 A 7T 43 W RE A 4K 28 80% 5, 1E B X HE 2 4%
24T 5 10% FBS 1) RPMI- 1640 15 35 W 15 55 49 h,
FEHIZ A 45T & 10% FBS. 2.5% 2 FH i I L 1o B 55
(10 mL FBS+2.5 mL 20%% FH AR B FL , I I i 1
B R WE 455100 mL) EAIZ B 4571 10% FBS.
5%EE IR M FLAY S 32 (10 mL FBS+5 mL 20% [
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Fig.2 Effects of culture time on the steatosis of hepatocyte L—02

induced by medical fat emulsion

e Wi 3L, TGI8 1 35 352 e 25 31 100 mL) (A5 4
CZ5F 8 10% FBS . 10%% G B FLI R 37 (10 mL
FBS+10 mL 20% I FH g 10 L , FH TG ML ¥ #5557 82

CHINESE JOURNAL OF MEDICAL PHYSICS, Vol.32, No.4, July. 2015



WRSE, AF. ST L-02 JF A MUIR W AL B 5k LU M L5 e Ml 2 Al A

—473 -

2% 100 mL) 5557 49 h, F TG F1 BCA il 2 357 & 46
AR PN TG FIBCA, 25 R WL 3. & 10% 5 A5 I
AL FE WA B S 10 L-02 JIF40 L N 1 TG .BCA J

TG/BCA B i 25 T3 2.5% 1 5% NS N FL A 5 F5
(P<0.05) , i 2 10% 25 FH R i 5L B 55 7 90 h B2 FH g i
FLiF SRR L-02 FF41IE A8 A8 P 1 AR 0 38 “HFH i

3 BRBAELIRERT L-02 FFAAE AN TG.BCA K TG/BCA RIFMA
Tab.3 Effects of fat emulsion concentration on TG, BCA and TG/BCA in hepatocyte L—02

Item Control Group A Group B Group C
TG(mg/mL) 0.103+£0.010 0.699+0.030 0.736+0.040 0.960+0.050*
BCA(mg/mL) 0.165+0.030 0.150+0.040 0.128+0.090 0.147+0.090%*
TG/BCA 0.627 4.662 5.737 6.512%

*P<0.05 vs group A or group B

DMSO 1E A BRI PER I, B bR 25385 4 MU AR, &
FHT 259 I, 5 it e, {0 2 e — ok o s e
M FY . CBERETE/N, BRARAF VA AR . L1
VEREA | EAS SR e o il w2 B, 5 2 B X LA 245 )
M. HATE T4 A I Rk e s — 2%
T, K] RE S RS A G

AT e AR 1) Z BERE AL F L-02 IF 4 i A=
1, Bl B B (R 3G A M s e T B 2 o, S
SCHR[6]45 53K, [H ZFE+OA 24 1% L-02 JF 20 i fc 1
JEAZ R FE OA 20 pg/mL+Z [ 0.6% , 5 SCHR[6] £+
ARNRIARZH L-02 20 Ao AR AR Wk B HRIR TR 5 pg/mL+
LBE0.4% A —E 2218, 1T BBJE OA S KRR AR [ J&
NEMT TR , (B L2548 R0 A 903 PEAS [], 6 L-02 JH-441 B )
SR E] . L-02 140 16 i) B 10 25 14 5 1 iy 1 1
2 R RS SRR SR RV B UIAHOC

T 5 B 7 2 ST L-02 FT 20 o i A8 #5580 1)
L I, s AR 5 FLas Bk i) TG/BCA VR B A i
REMASVE 2, AT A0, 7R SRRl AR T B H
e W FLEE ST L-02 JH-20 A A8 A AU (1) B A A5 2 Ay
10% FHRE Wi L5 77 49 ho B2 ARG DAL As A8, X2
MR PEAR, BR AR R g, O R 5 8, 45 KRR B 24
A R0 L-02 T4 S 15 A8 M 75
S
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