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ABSTRACT Objective: To research the influence of Berberine on liver steatosis induced by free fatty acids (free fatty acids, FFAs)
from liver parenchymal cells. Methods: Mouse primary hepatocytes were isolated by a two-step collegenase perfusion procedure and cul-
tured in vitro. Cells were divided into three groups, the control group, FFAs group and FFAs plus berberine treatment group. The content
of triglyceride was determined in vitro. Steatosis was analyzed by oil red O staining. The MAPK related signal pathway was analyzed by
Western-blot assay. Real-time PCR was used to detect the expression of miR-122 which was closely related to fat and relevant target
genes in liver parenchymal cells. Results: Compared with FFAs group, berberine treatment decreased the content of triglyceride and fat
particles significantly and improved steatosis obviously in liver parenchymal cells in a dose-dependent manner. Berberine could effectively
inhibit phosphorylation of JNK pathway induced by FFAs. Q-PCR results showed that berberine could up-regulate the expression of
miR-122 while down-regulate the expression of Dgat2. Conclusions: Berberine can significantly improve the steatosis induced by FFAs
and inhibit phosphorylation of INK pathway by a possible mechanism of miR-122 pathway.
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P2 RE AR o BRI/ NBEREAT R A B R Rl L3
1 15 R U B e R B B ARBL RV FE ™ AT BE TS I /N E
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Az B g L A0 R 5 R AL OV P (LR AILR i A
WA B HFCY TR C & B 250/ NEERR AR VIR o, 38
BEAHITIRA RGBS, WIFBEATRE/ NBERRAE D 18 15 25 HLOE
Rz M T R 1 o JEAF SRR/ INBER 7R e PR - F) V] i 7800
L SEIRAT R I D, IR A A0 B ST /N BERR A 73 7K F
Rt — LI

B LA/ N BUSAR TS B A0 M R W xd &, RSN E ST AR
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MAPK A 5CA5 538 BRI LAY 284k, K15 miR-122 3 B AR
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A8 70T AL B E A, I 1 /N BERR ) Ml S IO FH 2 B R 4114
SR

1 MR 575

1.1 #48

Balb/c ffi: U [ 258 FI) A2 S0 30 AR BRA 7], /NEESIY
JEHCTT 20 SR I AT, IV 70 e S ifE ) 1 3 ) Sigma 23 ] SR
WAL PRI [ S [E CST /A 7], TrizolRNA #BURH . IR
fifi (FFAs) Il B 35 [ Sigma A /], R 57 & 3 Thermo
Scientific, JiT£T Je Ak | 41 20 H il = Mg B 0 2 X 50 &
WHBER I AH IR R, DMEM B33t B ISR i &%
SCHRPTHL
1.2 Fi&
12,1 FXRMENDBSEF 3 %MWLE LLZAEEF
BB [ TS TAEG T, 75 % B IE S ,
ISR EEEIE 1Tk B R Tk, DAL KR 8 % I AR A T
T 30 mL JEVEW . ARHEIEIRUS HH 0.05 %IV i i i s T 1
30 mL, FEHfLTE4RSE B/ NEUFREBCACE ML, FHEFRE AT
WESEREE, 100 um AR AT M 8. 37 C /KRBy IH 4L 5 min,
BB 300 rpm, 3 min Jiz & H A0 B R T L 44
MG R T 6 FLAR o 43 B8 ) 10 TSI S A RS S 11 2 [
BT . AN E T 5 % C0,,37 C 575 iE3E, 36h
Ja , KA A e R | 2 3 LR S A A RS, R AT R A T
T2
122 SEI84y4E  XF R4 Ho DMEM B33 w4l A
FFAs 5535 . /INBEBRZH A FFAs FIR [ BE (0~ 20 wg/mL) (%)
INBETRIL R b B
123 e NEREANMZ AL B 48 h 5 /NI K8 97 4
FH 1 x PBS #2280k —l S5 MA 10 % F [ 22 30 min,
HEML 5 KB T K 3:2 B HLBIRG BEIM LA, = R 2 10 min
REF . WRE ) JE FE B3R TP AT TAE AR, iR
Yuft, 20 min, EFRIMLT, IIA 75 %IEHS , i €5 1 min, PBS 4842
EEE— U IO T 8 AR T TSR
1.24 HMZEESEWN 76 6 FLARIGBE A0 43 25 kb 315 2k
SLAEREFRAE PR SR 24 h, BU 40 M 37 85 55 5 B LI 500
WL 2400, H A Sk PSS 5 56 A\ 1.5 mLEP 45, LA 70

C /K g AN# 10 min, 3000 rpm 24,0 5 min, B F )2 V550G
2 o FEIR 10 WL AGH ThARHE S LSRR ILA 190 WL T4
S LB A I TAER, A 37 C 444 T /2 )i 20 min,
#E47 OD570 nm JUE , H AL H T = BRVR

1.2.5 Western blotting # 6 FLARAT 525 40 i 43 4H AL #E 2h
SRR A . 0.9 %E L EA MR S VRIE S A 400
RL0.9 %4A A4k Fl 100 pL 5% SDS-PAGE [ BEZE ik 78 43R
5], KRG T 100T fin#h 48P 10 min, 12000% g B4.0» 1 min,
WS O R R IR SR 15 WL AR, 12.5 %SDS-PAGE M i Tk
SYES, SRIGHUEZE PYDF 5, F 5 %l is 0ok e iRt 1
h,PBST %% 3 ¥, ¥ 10 min, 43 BIA—3i p-JNK INK D&
GAPDH, T /E¥&JEH 1:1000,4 C W E 7% . PBST L), fin
ATAEMREE Jy 1:5000 BT A EEbRIC M 30, ERIRE 1
h PBST ¥kt 3 WK iJr s & G351 T PVDF i I e =
RO o
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R SYBR Green 2y6HRric,miRNAPCR 45445 95°C 10s,
60 C 205,70 'C 10's,#E4T 45 MEFF, ¥ PCR 4&fFH 95 C
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12.7 Git=5a 8 SRH SPSS 19.0 #4751 #r, 1
ORI xt s FoR . 2 [A) HLACR LR 2 7 225087, Lh P<0.05
hEFHGEE X

2 #R
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21 Ye o i /R, FFAs 1537 GE 08 W 375 5 /0N BRORF S 5 4 it P s
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BER AT L) s FRAs % SRR D28 1 (| 1),
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IR A I = TS R, AT S 5 4 P s H
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ARyl D 20 0 P 4 v = R R AR 2),
2.3 INEEREBE B AN &I FFAs 15 S 9 BT SE T 40 A INK 18 B A 5%
g4

5T MAPK INK 38 76 s 0 A 1 b 2 98 T 2L



c 16 - REYESHE www.shengwuyixue.com Progressin Modern Biomedicine Voll5 NO.1 JAN.2015

YRR, milR/ N B INK 3 D 5 HF 2B P25 T 5, 7R AR S0
rf FRATRIN T 7E (RS ME RS H MAPK 3 #5148 fk . Western blot
S5 R FFAs IS, JFSC 4Ny INK B e fh AR i i i
BESR I/ NEERURN R B WAL S INK R (L AR R

WBS8) o W /B 32 A, AT Ll R B 4 S 3R A/
BEGR AT LA A % MAPK i 5 1855 At SRR 1D 28 1, A T
FIERON AR (K 3) 0

1 /NEERR BEASHN A FFAs 15 500/ B BT SE R4 AR M) AR AR T 7 AL

Fig. 1 Berberine can inhibit the formation of intracellular lipid droplets in liver parenchymal cells induced by FFAs
A XER4A;B: HAEH; C: B AR I/ NEER ZH (/NEERRIR BE 20 pg/mL )

A: Control group; B: FFAs group; C: FFAs plus berberine treatment group(concentration of berberine: 20 pg/mL).
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Fig. 2 Berberine can inhibit the accumulation of triglycerides in liver

parenchymal cells induced by FFAs
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/INER miR-122 3 PR, L35 P 6L F K ST e, M 7 L T e
£ BT, /N B miR-122 3 S HUIFFIE Hith = s o i
FhEsm. A 13— LRI T/ NGERA TS T A0 miR-122 (93
PREEE, S0 IRALHG, FRAs V5 54 miR-122 f#5R %1%, /i
RAbFE , miR-122 (361K B35 LR 4A), IRl g b 1
HIXZE [ Dgat2 k0 W] B REAR (AT 4B) o — ek Hr il et
L R i ( Dgat2 ) J2 HHiih = S 72 T 400 A 45 1 10 DGR . — , 5
I A B H I = R RS — B AL S, /N,
B A% 3 1 P45 miR-122 (9 2k 11 2 5 TS5 5 40 M (4 D i £
AR 4A),
3 g

NAFLD J&—Fh e IR o, 4538 1% 5 ORI B 5 2kt
BEYIAR S, b 4% PR 22 5 I 240 L DAY 3 AR, LT 552 55 4
I 725 A R AR S SR (G AR 45 A i o AP FFA
TS R AR LD 25 i A o B TR O, AR BRES
FEA T LA 8 1 04780 07 2 sl aod 400 L BEE L 1 7 R i
TR IIE AL, 2R P AP P S i B =g

control FFAs
0 5 10 15 20 Berberine(ug/ml)

3 INEEMIBEE NG FRAs S8 INK BB L
Fig. 3 Berberine can inhibit JNK phosphorylation induced by FFAs
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4 INEERIR B /NER BT S R4 M) miR-122 fy5Rik(A), 3 Dgat2
EEAFE(B)
Fig. 4 Berberine can enhance the expression of miR-122 (A)and inhibit the

expression of Dgat2( B )in liver parenchymal cells
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SIS K B NAFLD BT —E Ry EH . Z2Rhe R4 FI HTm R Tk
B M NAFLD K BRBOR, 358 5 i /NBESRA T 4 )5,
IR/ INBERS AT LA NAFLD [19 18 25 L , A 30 il T 20 e s
U VR R, HeAh, Brusq S5/ NEEGRAE F T AT 4t IR
ST /INBEGHR AT LA 1k B I S b B e T 2 A P
A A8 8 B IR B B A A o Zhou S5 ad 2RS40
B/ INEERRIA W] LA (AR AN R AR 2 R R (2 AR R ik
NI R AT 98 AL P i B B F 0, AR AT/ NBEBR ) R g
A FH AR R T, (H ELARHIL ) 1 AN BB, a4t o SR AR 4
HIRFSEAD , ASBIFFE LA/ IN BRI Q552 BT 4 i A S 3 X 4%, 38
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SIS A PN 0 R A, 4 B P e B R B AT
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WEAEFFE WA FE NAFLD 18P 58 AE g Bk A2 1, INK-AP-1
I TKK-NF-kB W 455 5% Tl ke 31 2 5CHE FH 0, INK 22
o2 R FEEAL & L F (Mitogen-Activated Protein Kinases,
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INK 7] ABH 1E SRR 5 S A0 A B AR 109, CL 1A Sk FFASs
T8 S o 2 U AT LA 755 MAPK 3 BR ik il oo A, i JiF 52
T2 PN INK B A0 A5 B BH 2 55 07 AR S R FH e i R
JHFSIC 200 B 2 B0 INK R AL AR B I i, i 5 10 S Vs I 4
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R Ak, B EAON DGR I .

MicroRNAs(miRNAs) 2 —JE K 45 20~ 25 ML R, B A
T RER P IEPEIESR IS/ N RNA, S 5IRNINET . AHiEH
B T MAAR 2 BT I 2 B A A5 AR 22 T B A RS
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AHRI SRR R, JE T S BOH M = ERA LR . Monetti®%5 %
I Dgat2 FikH58 2 A% )5 L H il =18 i & sl 3458 5 £,
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UK miR-122 J5, FiRIE 24 h (N FEAHT G R, H 48 h 51
TREE, AR P miR-122 FUH DGR 2R HEA T AR
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fik Dgat2 931k
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B, A B B AR, O T A s AR 1 o A 5T i
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