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[ Abstract | Objective: To investigate the effect and mechanism of Xiaozhi decoction on free fatty acids
(FFA) -induced non-alcoholic steatohepatitis ( NASH) cell model. Method: The NASH model in HepG2 cells
was induced by 0.5 pmol-L~'FFA. The NASH cell models were established by different concentrations of Xiaozhi
decoction and fenofibrate. Oil red O staining was used to observe the content of lipid droplets. Cell supernatant
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[ Phospho-IKKa/8 ( Ser' "™y ], Phospho-insulin receptor substrate [ Phospho-TRS-1 ( Ser’ )] and insulin
receptor substrate-1 (IRS-1) protein were detected by Western blot. Result: The contents of tumor necrosis factor-
alpha (TNF-a) and interleukin-6 (IL-6) in the supernatant fluid of the model group were significantly higher than
those in control group (P <0.01). Meanwhile, the expression of IRS-1 was reduced (P <0.05), while the levels
of IKKB, p-IKKa/B (Ser”"™ ) and IRS-1 (Ser’ ) phosphorylation and nuclear translocation of NF-xB p65
protein were increased in the model group (P <0.01). The expressions of IKKa/B (Ser'”"™) and IRS-1 (Ser™)
phosphorylation and nuclear translocation of NF-xB p65 protein in each dose group were decreased (P <0.01),
especially in high-dose Xiaozhi decoction. The protein expression of IRS-1 was significantly increased (P <0.05)
in control group. Conclusion: Xiaozhi decoction can improve lipid deposition and inflammatory reaction in NASH
cell model induced by FFA. The mechanism may be related to the inhibition of intracellular IKKa/g ( Ser*"*")
and TRS-1 (Ser™ ) phosphorylation and IKKB, NF-«B nuclear protein expression.

[ Key words ] non-alcoholic steatohepatitis ( NASH ) ; HepG2 cell model; Xiaozhi decoction; free fatty

acids; nuclear factor-x-gene binding ( NF-«B); IkappaB kinase a/8 (IKKa/B); insulin receptor substrate-1

(IRS-1)
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Fig.1 Effect of Xiaozhi decoction on inflammation model of HepG2

cells in each group

2.3 L O B iR S BRI E A0 Tss

W5, T PBS BE S AL, 5 1T 4% v HY I [ R I
s 1 b, WS E W, PBS BE I 3 U, AT LA (9 ik
200 TAEW G (5 30 min, W 57 9L (A, 60% 57 N B7
ek 1 U, PBS BEH 2 W, A IR R R L 2
1 min, PBS ¥ 3 W, AR KU, 8] & 526 AH 22 1l
BN WSO IRAC . R S BRI E , AT
ORO b 7 32 0 5 5 Br RN PR BE . YRR 8
AR, SR G BT 32 CRE AR DLBR 5 K o 1]
TEAS LA IA 100% 55 PI B 100 WL J5 K 96 FLARIE
H 10 min, RFHAERFERL RS — AT E 96 fL
o1 AR THE 510 mm 4830 B 657K
gAY,
2.4 FIHUW TNF-o, IL-6 FEARKIN IO A4 K 1)
M4, 4% 5 x 10° 4~/mL $ R0 8] 25 mm® B30,
TR0 MLl 5 R 15 80% Jim , FF c IH B 97 2, PBS Bk 3
U, HTEILTE DMEM 85 5% B Uk 4 , 4 240 i 43k 6
H, IE W4 (5% BSA = ME B g% k), B 4
(0.5 pmol-L~" FFA) 8 77(10,5,2.5 ¢- L") 4,
JET DURFEL (10 wmol - L1 ), Ho vl 25 4 2 FH AH I 254
ER 12 h J5, BRIE % 4040, £ AR W FFA § 34
24 h, SEEREE S BR BCAN M B T, 7 IR ELISA )
VLA TNF-o, 1L-6 75 &, £ K 490 nm,
2.5 HEHRPEENIE L (Western blot) 46l AH 5C 2 H
P35 MBS IR TR 2. 4 T, MRS R A
PBS w40 2 ~ 3 W, W% W 1 5% B s B oA 3 Y
PRBLE RIPA (fdff FH AT 0 A 26 1 400 0 500 ), 40 M
) 0 240 P a3 R, WS 4 L, KA 30 min, 1)
[E] FH S W 2% S S WK AT, 12 000 x g B0y 5 min, 4
RV 5 e BR A A AR i BT SR R A A A
BCA £ 1 g 12 0] 60 A6 00 40 it 2 3 ok B o O 4 B
(G 14T SDS-PAGE Hi Uk , 45 o J5 JUT BE K, 4 7
Y 5% %) PVDF JBE E i AR B —HT (1: 1 000,
TBST &t 19 5% Wi g 4= 05, W 12 Ak &5 11 fdi i TBST
R 5% BSA) , £ 4% B-actin, NF-,B,IKKG, IRS-1,
Phospho-TKKa/B( Ser*"*) | Phospho-IRS-1 ( Ser™” ) ,
4 CHEALK. ZHERWTF 1 h, AR g
G, K PVDF B8 T B2 Wb W, i 5 T B 5 L E
SRR AT B8 UE 52, MRS AN [R] 1 't oik 35 )] % g
JCARA B Fr BEAT A AF R, Tmage ] PR 4 R
5803 M 5 bs 451 10 K AR
2.6 geitsardr R SPSS 18. 0 B iR gt AT 4E it
GtTe THRTERSR A x s FoR B R IES S,
T 2255, R B R R Jr 22 53 B (F K 5 ) |, Bonferroni
BT ZE L, P <0.05 BREFAFEITHE L,
<111 -



55 23 455 23 W) PEXEAFFERE Vol. 23,No. 23
2017 4£ 12 Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2017
3 £R TH G 7 = o R A A B 8 3R L IL-6, TNF-a &5

3.1 JHIETT Xt HepG2 AU N R & w AR IE
Ry e SUUEA RV SRR i E R U ol
TR LR, B2 B R 4% 40 25 2 40 i Y
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Fig.2 Effect of Xiaozhi decoction on lipid droplet content in each

group of HepG2 cells( oil red O staining, x 400)
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Table 1 Effect of Xiaozhi decoction on lipid content in NASH cell

model(x £5,n=6)

41571 R JiE i A
sl - 1. 000 +0. 000
ML 7] 10 g- 17! 0.612 +0.080"*

5 g L7! 0.689 £0.048"2
2.5 g-L7! 0.789 0. 106"
El37nE s 10 wmol -1~ 0. 824 +0. 063"

TG HR A D P <0.01; S54RI AR 4L LY P <0.05,
HP<0.01,

3.3 HARAX MR FF i TNF-«, IL-6 & & H) 52

S Sl o/ R 2 0B o s - e L | DO

TNF-a 5B EW (P <0.01); 5HIM A i,
S 112 -

HH B WA (P <0.05), 53k W AR A &,
TG bk B2 4H A i 85 % B3 IL-6, TNF-a 75
HIRFWD(P<0.05,P<0.01), W¥FEK2,

Rx2 HEZAXME S NASH A f4E E IL-6, TNF-« S EH &I
(x+s,n=6)

Table 2 Effect of Xiaozhi decoction on IL-6 and TNF-« in NASH

cell model in vitro(x £s,n=6) ng-L ™!
4157 e L6 TNF-a
EH - 45.891 £12.262 52.181 £4.066
LA - 94.353 +8.115% 104.532 +2.492%
Mg 10 gL 55.147 +8.156%° 61.916 +5.584%>)
5g-L7" 64.329 +5.143"%5)  80.815 £3.573"4)
2.5 g-L™" 70.811 +13.749"% 97,012 +7.582"

104.791 +4.069"

ESE®ALEY P <0.05,2 P <0.01; 5Hm LD P <
0.05,Y P <0.01; 5 4E i W AR L P <0.05,9 P <0.01,

e D4 10 wmol <L~ 97.483 +15.070%

3.4 JHNE X NASH 40 #5750 p A OC 8 3R A Y

i
3.4.1 W08 % A NASH 41 K Bt p-IRSI

(Ser™) ,IRS-1 FR (AKILMELM 5 1F % 4 i,
AIZH IRS-1 & 1 EK ik B W 2 (P <0.01), p-IRS1
(Ser’ ) KL B FEH M (P <0.01) ; 5L Ik
B4 254 p-IRST (Ser™ ) 2R 1 K 15 B W
(P <0.01) ;58 A 40 L%, 14 B8 % vk B2 40 TRSI
EIFREBFEHIN(P<0.01), WHE3,%E3,

®3 HIRFHX ZHMAE p-IRSI Ser307,IRS1 & B 3 R XA M
(x+s,n=6)
Table 3  Effect of Xiaozhi decoction on relative expressions of

p-IRS1 Ser307 and IRS1 protein(x +s,n=6)

ik i IRS-1/B-actin p-IRS1 (Ser’” ) /B-actin
EH - 0.997 +0. 006 1. 000 0. 017
HL Y - 0. 893 +0. 006" 1.460 +0. 010"
Whewm 10 g-L7! 0. 843 +0. 006 0.840 £0.017%
5¢ L7 0.947 0. 006 1.130 £0.017%
2.5 ¢-L°"  0.883 +0.006 1.293 +0. 006
JEE DU 10 wmol-L™" 0.780 £0.010 0. 846 +0.021%

HESIEWALE P <0.01; SHEAH LD P<0.01,

3.4.2 g% % NASH 4 g £ %) b p-IKKa/B,
IKKB I RIB W m 5 IE 5 4 I, B4 p-
IKKa/B(Ser™"™) [ IKKB & 1 £k W EHm (P <
0.01); 5 8 &1 240 [k %, & 4 25 4 p-IKKe/B
(Ser™"™) [IKKB & 4 ik B F 2 (P <0.01);
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B3 NASH 4% % F p-IRS1 (Ser™ ) ,IRS1 & [ Rkl ik
Fig. 3 Electrophoresis of Xiaozhi decoction on expressions of

p-IRS1 (Ser*) and IRS1 protein in NASH cell model

WG = e 4 p-1IKKa/B( Ser' ™™ ) | IKKB & 4 %
KB AR DL FE R0 (P <0.01) o WLIEI 4,3 4,

prccps .
s -
g | R -

A B C D E F

Bl 4 NASH 40 i1 #& & th p-IKKa/B ( Ser7"™ ) | IKKB & 8 % %
Al ik
Fig. 4 Electrophoresis of Xiaozhi decoction on expressions of

p-IKKa/B( Ser'’*"") | IKKp protein in NASH cell model

F4 HEHY &AM IKKB, p-IKKa/B (Ser™™ ) E G4 &
KW (x 5,0 =6)

Table 4
IKKB, p-IKKa/B (Ser'™™) (x +5,n=6)

Effect of Xiaozhi decoction on relative expressions of

p-IKKa/B( Ser' 7018

o
- =
-

A B C D E F
BElS NASHHEKE G NF-«B(R2EH),NF«B(ZER) Rk
R ik
Fig. 5 Electrophoresis of NF-kB ( total protein) and NF-xB

( nuclear protein) expression in NASH cell model

x5 HEZMEHEMAR NF-«B(2ERQ),NFxB(ZEH)REH
FM(xxs,n=6)
Table 5 Effect of Xiaozhi decoction on expressions of NF-xB

(total) and NF-kB (Nuc) (x +s,n=6)

NF-«B(EE ) NF-«B(#%HE 1)

a5 wE /B-tubulin /B-tubulin
E# - 1.037 0. 058 0. 943 +0. 006
(% - 1.240 +0. 078 1.210 +0. 000"
Misw 10 g- L7} 1.193 0. 025> 0.643 £0.015">%
5 gL 1. 137 £0. 040 0.960 0. 010%
2.5 ¢-L°"  1.000£0.010 0.797 +0. 006" %%

FEH L4 10 wmol-L " 1.000 0. 010 0.970 0. 000"

415 Wz /B-actin IKKB/B-actin
EH - 1.01 £0.015 1. 00 0. 006
A - 1. 467 +0. 006" 1.053 +0. 006"
Mg 10 gL 0.817 £0.015"%%  0.937 £0. 006" *¥

5 g-L7! 1.050 £0.010"*%  0.877 £0. 006"*>
2.5 gL' 1.186 £0.006">*  0.797 £0.006' 2>

A3 DUHE 10 wmol <L ™" 0.840 +0.015"% 0.970 0. 000"

T SIERA LD P <0.01; SHIAI A P <0.01; 5483
VUHR2E 48 P <0.01( %5 ) .

3.4.3 JBE X NASH 41 Jf ki & v NF-B (3 &
F1) ,NF-kB(#Z 1) A RKMWEW  5IEF4A
o BT N NF-«B(R A H ) Rk EW 2 (P <
0.01) ,NF-xB( G FE 1) JC W i 25 55 4% 45 24 41 NF-
kB (R EE ) BRI 2 R 3k 1B 9/ (P <0.01) 78
JIg ¥ v W B 21 NF-xB (B2 1) Bl ot DUk 4l b 3%
W/ (P<0.01);NF-«kB(EB&EH) LW R ES, WL

IEISQ%%SO
4 itig

R 22 19 BT 7 R T A5 G2 1 v 250 T T D RE
(PR A2 K M i 114 4 A 0 v 2 AT B0 7. R 2l
A ROy B R 2 rp 25 52 07 A8 By IR AR TR PR R

U A JEF 0 77 T R A R A 2 B R AT SR A P 23R T
HOR B — BRI Rk o IR R TP R S
Je 2248 i iE 22 56 ) 72 ) HP R 2 T, R 38 Bl W S B F
FER W, I 5 1 A AE RS PR R 07 1R O BAR
YA AT IR T RO LT i IR R
U ) 4P IO 98, 3 A DB 8 A BV, I D B AT B3 1Y
Wee M R A I I BE A 5 IR A1 S 8 2 T A 1 T
AT H 1S 10 A0 L A RS BR AR L AR
TE R I T2 0 FE Al b R T i v k3 TR B RE S
IVAISE PSS P & I B 7

IR J2 415 L 200 2 40 i X [ B 3% 0 v T R ™ AR
(995 BAR A , H AT TR J&— 18 PR AR 4 5 4
Frged fe . HFsiC R NG BA PR, 3% IR A
AR R K AL FE T, T IR g R
o S M JE R 2 0 A IO MR (BCBE T IR 1 I DT A A
F5 e 1B 5 3R A A AR O o WF 5 R BK W 1R (—
ML ST BT 28 50 ) 3 3 40 ) IKKB 336 e JIE JhE 0 2R £
B IR R R A S S R O o
TR B TR A ) 3R T L 22 R/ 73 2 R Wi TR A A1 ] 9
TR RE TS, ABHELT, RS RS
RGP RZ R AL , 5 2 IRS AYMR A TR
WRER AL , B S S T Ry B R RIS T =
ROV A o RAE D T A] G — R 5 O, ) IRS (922
AR/ 5 AR K AW TR AL, DT T s 4 R 1) 0l TR
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b, T 40 5 A5 8 M 00 R A%, T 5 1 R
55 S5 IR, [N, IRS B2 &M/ A MR IR
FER AT 380 IRS 1 A, LA S ff IRS B ok ik 53 3 32
ARG 1 B0 1 9 o TNF-a, IL-6 1] 3 7% IKK, IKKB
A 0% 960 P81 BT NF-kB, 2 R (S 5 TS
ZESHFIMRA " ROTEHGT IKKB 2 75 2 1
N7 W0 TR FIZE fif 92 E 1 V8 A6 70 F A5

ABF5EE it 0.5 pmol-L™" FFA 55 HepG2
Y f S, NASH 2 M A AU, 21 O Jefa PR & &
S AN L3 W TNF-o, IL-6 55 5 {7 B AL 241 4 iR
THHRE F A3 2, 45 250 40 03k /b, 3 2 B3 g v ]
I/ NASH 4 i fig 5 &5 AR, D% 98 9 B o

Wk 5% 3 W 22 5 R (Ser™ ) W R 1k 23 {2 ifF IRS-1
7 40 M P9 R R A, P R B R E S SR
IRV FEASL G FFA {2 30F IRS-1 (Ser™ ) Yy
W2 Ak , 17 334 B 7 Il o DL I ) TRS-10 (Ser™ ) 4
R AL, FFA {2 F IRS-1 A4 R A , 1M ax A 4 H 7T DL gk
IR Tl . TKK 2 198 5 K A2 140K ) 22 24 1R 0 1z
PEBHG , 7] IRS-1 (Ser™ ) B AR 1k, T BUIE % Mk &
2 s W Ak 2 B0 30 ), BELRS E S R E SRS, 9k
IR IKK ffi IRS-1 (Ser™ ) B 2 1k, i IKKa
(Ser”"™") F1 IKKB (Ser'””"™") Bk 1k & TKK B4 1% BF
T o IKKB o B 3R 3k 20855 I & R A5 5 7% =, i
e TKKB 1 w5 g M 55 /N BRI AT 5B 4 % 7E TRT™
ABFFE T, FFA {2 3E IKKa/B(Ser™™™ ) B 1k , 554
IKK A 380 , oF 1 42 0F TRS-1 Ser™ B BR AL , 111 315 A5
W 0] FEA 5% 09 TKKa/B(Ser™ ™) g2 1k o

NF-kB VB 1] 75 3 A% % S0 1 B 735 3k A7 7F
T LU, J2 ) sl RN T SRE 1 Ok . R
PR R  NF-«B F1 1kB JE B2 &9, LG 18 =
TEFE T 41 M 3% o TNF-a, IL-6 5 4 M 7 0] fiff
IKKa/B W B2 46", 3% IKK, i B 5 NF-«B fi
B, )5 NF-«B #8220 A% N, 5% 54 DNA J7 5]
545 5 A OCHE K 1§ 5 (TNF-o, TL-6 55 ), K 4%
PR o AEARSE R R A BRI T4 M P
NF-xB & (1 K A% NF-«B 8 1, 45 52 iR 45 4140
il G NF-xB 235 (1R A 0 W 25 7 FFA 15 S 41N
¥ NF-xB 25 [ 9 2235 B 380, 100 45 94 6 ¥ 41 N %
NF-«B 2 (4 315 Wk >, ol B85 H A0 il NF-«B #%
AR,

B2 B GE 45 SRR W R E 5 IR 2 ] A7 7E Bk
2,5 HATAHAY TR S — A8 Pkl 55 5 v R+
Syt A7 A — 2, i IKK J2 4 R 5 IR B R Rk 1
WA, IKKB i V£ 34 i W4 #F IR Ay 7™ 28, e =z
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MHIR, FFA AT IKKa/B B BR AL, BTG KK, 5]

IRS-1 (Ser™ ) B 2 fk A1 NF-xB #% % %, IRS-1

(Ser™) B R Ak (5 115 s S W W R 1K 32 Bk, 51 e

IR;NF-xB #% 5 # 5 B4 PE 5 4 TNF-a 7 2 3

Z, MG S EBUE VR OR, InE IR, A HF

FEAER G AW G R A — 2, RN ) ol

FFA % 5 09 NASH 40 g #5228 v i 17 25 B, D A

JRE A IR AL 5 A ] IKKa/B, IRS-1 (Ser™) 1y

WEM AL , IKKB K NF-xB #4135 G .
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