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Da Chaihutang Inhibits Hepatocellular Carcinoma by Regulating
p38 MAPK/IL-6/STAT3 Signaling Pathway
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[Abstract] Objective: This study aims to investigate the efficacy and underlying mechanism of Da
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Chaihutang (DCHT) in treating hepatocellular carcinoma (HCC) in vitro and in vivo. Method: We employed
methyl thiazolyl tetrazolium (MTT) assay and crystal violet staining to observe the proliferation of Hepal-6 liver
cancer cells treated with DCHT at different doses (0, 125, 250, 500, 1 000 mg-L™") for different time periods
(1, 2, 4, 8 days). The orthotopic liver cancer model was established by injection of 1x10° Hepal-6 cells into
mouse, and then the model mice were randomly assigned into six groups: blank, model, DCHT (0.21, 0.625,
1.875 g-kg', ig, gqd) , and positive control (5-fluorouracil, 25 mg-kg™, ip, god). After 14 days of
administration, the mice were sacrificed, and the liver samples were collected and fixed in 4% paraformaldehyde
for hematoxylin-eosin (HE) staining. The Traditional Chinese Medicine Systems Pharmacology Database and
Analysis Platform (TCMSP), Cytoscape 3.7.2, STRING, and DAVID were used for the searching of the key
targets of DCHT in treating HCC, the construction of protein-protein interaction (PPI) network, and the Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway enrichment. Quantitative real-time PCR was performed
to determine the mRNA level of interleukin-6 (IL-6) in Hepal-6 cells and liver tissue. Western blotting was
employed to measure the protein levels of the proteins involved in the mitogen-activated protein kinase (MAPK)
and signal transducers and activators of transcription 3 (STAT3) signaling pathways. Result; DCHT (500,
1 000 mg-L™") treatment for 4 and 8 days inhibited the proliferation of Hepal-6 cells in a dose- and time-
dependent manner (P<0.05). The in vivo assay showed that DCHT (high dose, 1.875 g-kg™') treatment for
14 days led to high differentiation and unobvious heterogeneity of HCC cells and small necrotic area compared
with the model group. Network pharmacology analysis predicted that the potential targets of DCHT in the
treatment of HCC were mainly the inflammation cytokines such as IL-6, interleukin-18 (IL-18), and tumor
necrosis factor-alpha (TNF-«) in HCC microenvironment. The potential signaling pathways involved in the
treatment were mainly associated with HCC growth and differentiation, including MAPK and STAT3 signaling
pathways. Compared with the blank group, DCHT (1 000 mg-L™") treatment for 1, 2, 4, and 8 days down-
regulated the mRNA level of IL-6 in Hepal-6 cells (P<0.05). Similar results were observed in the livers of mice
treated with DCHT (0.625, 1.875 g-kg™'). The in vitro assay demonstrated that DCHT (1 000 mg-L™") treatment
for 4 and 8 days and DCHT (500, 1 000 mg-L™") treatment inhibited the phosphorylation of extracellular signal-
regulated kinases 1/2 (ERK1/2), c-Jun NH,-terminal kinase/stress-activated protein kinase (JNK), p38 MAPK,
and STAT3 in a dose- and time-dependent manner (P<0.05). The in vivo assay showed that DCHT (0.625 and
1.875 g-kg™') treatment only inhibited the phosphorylation of p38 MAPK and STAT3 (P<0.05). Conclusion:
The present study indicates that DCHT can inhibit liver cancer cell proliferation by regulating p38 MAPK/IL-6/
STATS3 signaling pathway.

[Keywords] hepatocellular carcinoma; Da Chaihutang; p38 mitogen-activated protein kinase (MAPK) ;
interleukin-6 (IL)-6; signal transducers and activators of transcription 3 (STAT3)

JiFEE (HCC) 2 R BN RAT R AE 2 — e ®  (Akt)/ 7L 30 ¥ 7 1A % R HE 8 1 (mTOR) 15 5 18 %

MR KR, WG 8 2, 5 B AT RN 18%' .,
PRAR I R AHF 5% 26 BH , 98 X % MLAL I7 259 L & B fik
A7 F FE T S TR TR A R R LB i A AR B A3 R
G 8RS 0 0 1) 790 ) R A B 3k W K b i)
THREMDG SRR, NFRERZ S A
220 BA T mENIEIRE L. SACUHESR
EM,ZMESEESSHENER #B5E %,
I [7) 7 & JHF 90 W e A8 % R R B B LA A I R
Az e S W AY R B A TS o-Jun B EE K it
(JNK) . #§ g mE UL B 3- 3% B (PI3K)/EE 11 3 il B
. 20 .

A DL HE A0 0 G L RS R 22 B0 A0 A g 1
20 B U T BIE A & B o B0 ) PISK/AKe K B
Jo 38 11 (RAS) /22 34535 A6 2 H 3R (MAPK) AT
VoK 2% JHF 96 20 R 00 WG R R, AR R4 7E T Y
WS AR T H 2B E AR IR T R R T A G
B9 9770 727 8 LW R BE A 235 A% T 5 K B 4 BT
g IR, KRG ARG PR R E TR Z
— T R EEW I AR DU 3 K e B 2 (A 2
Fe e ), o i Se A T B =W AT =
BCOPETH (V) A2 H W (P)) AR A () KA



28 B 164
202248 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 28,No. 16
Aug. ,2022

TR K AL R, B R BH N TS IS
9 D28, R 3 97 0 B BILAS A1) 3 B B B BGE 2 46
T o i R R P 0 B 5 IR UK A LAY BRI
B AL IR, R g it Ty A 2k H T B (R I 4
A - BN S RIE)E - “H T & 5k ;b
HOEZ TN RERBEA G AR Z S,
B A, W BR A B A AR, LAk BA O BH AL B B
Ao IR b, K& %8 o Doin B Z 48, i HZ
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1.1 408 #k /N BB 9% 40 B Bk Hepal-6, i T

C57BL/6J/INERL, W FH T v [ BL 7 e 48 it 12, 40 e B
S5 SCSP-512, FaiE 15 & 3~4 1%

1.2 ¥ CSTBL/6I/INER, Ml , 6~8 JEI S , 1K 5 2
18~20 g, Wy { T I ¥ 30y 3% 50 SE 50 s W) A FR 5841 2
Al , AR AIE S SCXK (17)2017-0005, Jir A /N R4 78
R 2 R A S Y L s L R TR S SYXK
(97)2014-0008, SPF 4% Bt B 7 ¢ v 1] 5% | Tk B 18
WL IREHOK B H . i S g iy Jr R e Ak i
P2 24 K24 5206 Bl W) A R 5500 B 2 D o (R L A8 38 g
52 PZSHUTCM210820003

1.3 5 & 25 DMEM ;3= 56 i 4R 1 i (36 E
Gibco 73 Al , b5 4351 k1 2318854 .1009114) , BEWE >
(MTT, i 3#E = RAEMHEH ARG R LA, # 5
081020201020) , 75 A 2 - 2L (HE ) 4% 48,5 (I ¥ 5%
TR AT BR S L dE 5 SBT10001-02) , 45 48 e (7
i ( 35 [# Millipore 23 ®] , it %5 C0121) , PrimeScript™
RT reagent Kit with gDNA Eraser,RNAiso Plus ( H
7K Takara 2> A, it %5 43 5l AJF1730A . AL42064A) ,
Hieff® gPCR SYBR Green Master Mix (I V& ¥ 3¢ 4=
YR A BR S L 45 H6004040) , H i -3- 15 iR
Jiit Ui (GAPDH) Ml A7 5 I8 5 3 i (ERK ) 1/2 %
2 f& ERK1/2 (p-ERKI1/2) | JNK. # & 1k JNK
(p-JNK) .p38 22 24 J5 I fb. 2 1 i i (p38 MAPK) |
W R 1k p38 MAPK (p-p38 MAPK) {5 5 5 5 5 #% 5%

&AL R 3(STAT3) . 2 fk. STAT3 (p-STAT3) fe i
S REBLIAR \DyLight 800 A7 it (9 LU -4 fe S B2 BR 8 11
(1g)G(H+L) — Pt (3£ [H Cell Signaling Technology 7%
AL S0 5k 2118 .4695 .4370,9258 4668 8690 .
4511.,12640.9145.5151) , 5-5 bR W8 BE (5-FU ) 7 5
(RE: e R A RA A5 118010510) , K5
EH 7 ORI (B A B 25 Tsumura 24 A, it 5
R24711)",
1.4 &%  Synergy 4 %Y [ 45 1 ( 32 [H BioTek 2~
7l ), QuantStudio 3 %I 5 i} ¢ % iE B T A il Ak 2
(Real-time PCR) ¥ ( 3 @ ABI /A & ) , NanoDrop
2000 #Y 8 il 5 4> 66 1 (92 [ Thermo Scientific
N ) L 1658001 Y e B AR 1AL UK AX R R (56 E
Bio-Rad /A 1) ) , Odyssey £L 4 2¢ Y6 HA 4 1% & 46 (5%
[ Li-Cor A H] ) -
2 Ak
2.1 YA A M SE I FRIBGE B R SR UKL
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1200 g-min" &0 15 min( #0242 12 em, F ) %
BRASEE R ,0.22 wm B3k 20 B % DEBR A .
B I I R IA T 60 kg o, B H AR A K S
W7 ORI N 3,75 g, $% IR FI/N LA SR
B e AN B i B T NS R/ U | R 1
R 41 (0.21.,0.625,1.875 g-kg') , 5-FU 4 %
25 mg- kg A= BRAR KB B S
2.2 MTT Lb €5 3 A6 00 200 B39 2 0 1 BBORE B30k K
19 Hepal-6 20 Jit] , 44 4 A ] 80 40 Jf0 80 0 42 b T 96 AL
B (1= 10°A>/FL ) , 75 48 I BE J5, im A [ o i K 4
#3%(0.125.250.500.1 000 mg-L"),0~8 dJ7 , I A
MTT ( 4 5 2 V€ BF 500 mg- L") & T 45 32 46 h I v
4 h, IR BALm A Z B 3% (DMSO)
100 WL 35 , 7€ 570 nm A0 5 W G BE Ao 20 B A7
R=(A sy =A gy (A = A ) ¥100%
2.3 S5 YLLK I AN M s O B K
Hepal-6 4l , £ 50 T 24 FL A (3x10°A4/4L) , 1+ 40 B
VU BE 5, I A [R] ¥ B R B2 %5 (0.125,250,500
1000 mg-L)4kLERs 5%, 8 d 5 Frli 9 3k, FH 4% 2 R
FH T 8] 22 20 min, R 45 22 v (PBS) £ 3 1K, 0.1%
g YL {5 30 min, 5 BT A BB IC %
2.4 JEA R Sh B S IRORT BCAE K TG A
Jii,, 9 4% 3% B & 2x 1074 /mL., C57BL/6T /N fIT IE 2
8 IR 20 20, T IR 5 3R 13 5 e VR S 50 L 40 B K
TR (1104 /) o B 2 s B AL 238 6 41
(8 H/4H) , 25 H4L f HCC HERI 41 3 15 (ig) /K , & H
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1k (gd) , KL% 41 (0.21.0.625.1.875 g-kg', ig,
qd),5-FU (25 mg kg, @ vE5 B H 1K),
2.5 HE WA B ] 4% 2 5 T
JFEH 2, 24 h 5 e, [ 220K I, FEAS IR I
AL, A ) R, S A B HE G4 68, WL 4645 20
/N U A 25
2.6 LG H R ] b 2 R G 24 B RO I A O
Fr-F & (TCMSP) i 6 R 5 15 17 Hh 8 bR b 25 (56
BA AT R R R ST AR 3R ) Y3
J A, VR T B A% R AR ) R T EE (OB ) 230% 126
251 (DL)>0.18, W 4 R 588 17 B9 16 P L, [ i i
AR MR A X AT R SE Y . DL “hepatocellular
carcinoma” N ¥ & ] , 7£ GeneCards ¥ J5 2 (https://
www. genecards.org/) 18 £ Ji & P T i 14 AH OC §IE Bk
oz R g A, IR S50 1 v 24 T 00 8 A [
A Js R e T 98 A G B R PR 1% 52 4 75 3] 245 W) - 0 58
A DA B Ay R S8 U B s ) 00 R0 B L g
24 W) - 28 AL HE L P A STRING (https : //string-
db.org/) ¥ 5 A7 & H -5 H B EAE T (PPD 20
Mt , ¥ B W58 ) B “Homo sapiens” , & A 5C B 7
FO RSB R BON B E 15 3 R S8 17 B i
() PP 2% 1] . [R] B 32 F RO 75 4 P2 43 7 PP G
BOEE DA, AR 275 UHE 44 1 20 f2 i FE L A )
Cytoscape 3.7.2 3, 4 2 9 - 48 JE DXL - Ak 2% 1 5 -
257 2% K 25 W) - 52 AR HE L I B A DAVID
BHE JE (https://david. nciferf. gov/) , & B ¥ F
“Homo sapiens” , £ £ & IF ¥ & B 4 B 7 4 &
“official gene symbol”, % & P<0.05, #4175t &R L [
LR 4 HFHA B (KEGG )i 3% & 4 491
2.7 Real-time PCRAGINAHE mRNA ik B 4L
A= A 3] Hepal-6 40 L i1 A 1% A4, 3 5 T 6 FL Az (1x
10°A4~/HL) , In A K437 (1 000 mg- L) 4k 2k 55 57 |
8 d JG FE 1 77 36, 3 5 RN Aiso Plus # 4E U B , $2 B
0 5 RNA, A1 TR 75 35 32 Bl M1 B AR 5L RNA
AN FE S RNA BT 5 3 B2 98 2 500 mg- L7 BE4T 3 % 5
JZ N, ¥ gDNA eraser 1 pL, 5xgDNA eraser buffer
2 pL,RNase free D H,O 5 pL, total RNA 2 pL it i{
& %, 42 °CHE M 2 min; il A PrimeScript RT enzyme
mixI 1 pL, Sxprimescript buffer2 4 wL, RT primer
mix 1 pnL, RNase free D H,O 4 pnL,37 °C .15 min,
85°C.5s,f3 %] cDNA. PCR Y"1 5 1F Jy 95°C Hi Ak
Pk 5 min, 1 MR ;95 °CAE 1 10 s, 60 °CiH k 20 s,
72 °CHEfi 20 5,40 A~ F . ] Real-time PCR A i3
WA HE oL CL 85 B 22k KR o #47 PCR Y,
. 22 .

T eh R B A ) TR A BRA A A A, MR 1

x1 59575

Table 1 Primer sequences

519 JF51(5-3") KB /bp
IL-6 |- CCAAGAGGTGAG TGCTTCCC 118
Tif CTGTTGTTCAGACTCTCTCCCT
GAPDH  [f TGACCACAGTCCATGCCATC 203

Fiif GACGGACACATTGGGGGTAG

2.8 M PEENIT % (Western blot) K6 I 4H 56 2
FeIk 4 A AL IR ROk B TR) 2.7 T, K [R] ik
FE KSR (0.125.250.500.,1 000 mg- L") 4k 4L 15
F¢,0~8 d Jo FE R IR 5L, A0 M AL 5 BCA 5] & I v
AR EE B R T A B B UK A, AR
VKGR B A —$T(1:1 000) ,4 °CIFH LK ;
WHTBSTW B3 K, EilR PR L WE
(1:15000)1 h; TBST ¥EME 3K Ji5 , Odyssey £L 5k 95k
PR R G R EER .

29 GEitsErk LB+ sFRR KA
SPSS 25.0 G it H 4 it 47 43 M , 4[] 22 5% & ] One-
way ANOVA i 17 J7 22 43 Bt , W 0 Fb 38R H e/
FE2E R (LSD) K, P<0.05 1y 22 5% ELA it ¢
3 #£8

3.1 KU X Hepal -6 MG MERY M 5254
A PG AL, TR S 17 B 4% W B I P R BT ] A0 s
P44 Hepal-6 20l A= 4, HLAESS 4 KIF Ui 3 3040 i 2%
A (P<0.05,P<0.01), H K27 1 000 mg-L"' 43
25 8 d i, HAM I ROR A (P<0.01) . 5= A4l
B, K57 (1000 mg- L) 4525 8 d, AEMS i 25 M Hh
0] JHF 95 0 P02 PR A . K SR 1A B 65 T 3 T b
6 Hepal-6 20 M % M 14 58, HL 52 v B8 40 60 M 1 Bsf
AR PE . DL 1 3 2,

3.2 REHA /N B D TR 98 K AR R R
PSR TR /N BRUBE /NI OE 8 40 MDA e
Jik S rhs 2 BCEIR HE S, R/ — 80, JE AR IR
5 1F & 41 H g, A5 A 4L 40 g HE 5 AL T R
S RUBE AR S5y 5 R BT 4 05 M g 40 G A 3R
WL AR e o 24 5 0 S 0 T 9 DA A5E 7R A4 7
AT SRR A A, 5-FU 41 R 461 41 (0.625 .
1.875 g-kg )M diifs K2 2w fe, R BRI B,
i 9 A B AR o e /N, SR BB X /0 L, 45 SRR K S
Ve WMl U 9 R A B R . DLIEL 2,

3.3 I 25382 o3 i K S 1 b T 9 AR KA T BL
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1AL 28 4 B~E. K EEH% 4 (125,250,500 .1 000 mg- L") (4 4 [7])
Bl 1 KLEHF T Hepal-6 48 B 4 K B 220 (45 5 4, x200)
Fig. 1 Effect of DCHT treatmenton cell proliferation of Hepal-6 cells (crystal violet, x200)

F2 AR T A ERRE XS5 Hepal-6 48 i i& 1% 89 % 1

(x+s5,n=4)

Table 2

P 2%, R S 1 4 B D] - 5 W) - B 24 I 4 R AL

B 5 LR BRE IR o 24 W - S AR R TN i A

Effect of Da Chaihutang (DCHT) with different doses

STRING - & #) & PPI W 2% , 3 E47 20 47, K EE¥H 7

and different time periods on cell viability of Hepal-6 cells (x+s,

PO a8 785 5 5 D PP R0 28 DL 39 53t RSCRRE i 64 1

n=4)
e - Bk e LA 3 R whg 144/|‘\$E%7i§5§5$ﬁﬁ’ﬁzﬁﬁ,2 968 £ i1
/mg-L" 1% 122 4 76 (1B A B VE T, PPI I 4% v, 45 A 3 B
0 24l 100.00+3.18 HHE 41.2,F 3 R R 800.673 5 K 4850 17§ T i PPI
1 2 HA 140.5911.84 [ e - S U R 1 = O A e [ I
S A 125 136.67+3.65 FIT 20 AR 0 L TR A0 45 71 41 i A Z -6 (1L-6) | Jilgd 3R
250 135.25+3.82 FE N F-a(TNF-a) . 141 i85 % -18(IL-18) . it & i
300 135.414.85 S F-1a(HIF-1a) % . K455 17 B 8 oG 5 50 3
1000 154.106.60 [H 2 15 10 3% 5 4 40 B L34 5 R R n A R, 144 4
2 = 170.28%9.67 254 - 9 55 AR S TH B T A 7 128 4 K I (P<
KEEW 7 125 182.53+10.67 005) , m %%%&EHF@ ﬁle 20 E@i@% , ﬂﬂ PI3K/Akt\
230 172.95+10.53 TNF \MAPK %515 53 1% , 329 K9 i 20 B
200 106.33513.04 AT AR S R R KSR 2R R £
100 1770651420 TV 98 T S A R
73 14
o mn 007240 34 MR K AN L6 mRNA [ AAE
RREEL e 945 25 8 25 A BFICKEW T 4 51 IL-6 mRNA
250 238.62+10.56"
) By ek, RIS EE R S (gl i, RS
500 202.83+15.98
. (1000 mg- L)% 1.2.4.8 KIYREW i Hepal-6 4
1 000 165.93+13.66
Jig H IL-6 mRNA 2 3% (P<0.01) , Jf 5 B 8] 44 i P .
8 ZEH4A 794.53+119.63 N
i R R, 5 A H B, B4 /B IL-6
S iR 125 680.65+169.18 e - o ]
250 70421425207 iI;RN‘A E/\J%%j;;(ﬂf Eéjiu(lf<0.05>;l—3*%:|:«ﬂttﬁ,jt
<00 51854214580 SEHR 37 vh e R R 2 B A Tk R AR AT st o N BRUIT
000 o47.57060.12” P IL-6 mRNA 2 1k (P<0.01) . K L8853 7 LA i

525 14 #% U P<0.05,P<0.01(F£ 3. % 5.%6[)

#3. %4,

JHF 988 4 BF B8 vh R GE 7 IL-6 mRNA By £ 5. UL

BRI IR SRS A PO R AL A 3.5 REEHIA RSN G E AR

WF 58 3 T P 25 2 45 24 B 808 R o B o A
(TCMSP) . Cytoscape 3.7.2 %k . STRING ¥ & .
DAVID ¥ & 4 8 , iz F R = ¥ 225 M & i
AR 3 257 AN W DR BOAS 4 L 19 51 144 A4S A8 SR
X RE K S 7 107 S Ak R Ay o 15 B
Cytoscape 3.7.2 #R {4, 4 80 5E [H] Ak 2 Wl 43 -2

A R W OoR REH M E FmERKS
MAPK Fl STAT3 {5 5 i #% %5 UJAH G, F it , A 0F 58
iz Ffl Western blot #E 47 R SR IGIE , 5 R Won , 555 M
0 A, KREETAH A (1 000 mg- L) 45 4.8 KAl LA
il p38 MAPK ,STAT3 .ERK1/2 . JNK ) i i 1k % ik
(P<0.01), S 0F MR8 5 525 AL LR, KRS

.« 23 -
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D E F

1A I B, BIAIZH ; C.5-FUZ1(25 mg-kg') ; D~F. K413 40 (0.21.0.625.1.875 g-kg ™)

B2 XEHHTNRIFARKERSHFM (HE)
Fig.2 Effect of DCHT on liver changes of histopathology (HE)

£33 KL#Ai% (1000 mg- L") %t Hepal-6 48 il 7 IL-6 mRNA & i%
MR (x+s,n=3)

Table 3 Effect of DCHT treatment with doses of 1 000 mg-L™"
inhibited mRNA expression of IL-6 in Hepal-6 cells (x+s,n=3)

i i) /d 4151 IL-6

1 2 HH 1.00+0.14
KL% A 0.58+0.11%

2 2 0.97+0.11
KL A 0.2120.04”

4 2 1.00+0.13
KL% 0.170.03%

8 25 1.00+0.05
KEEH % H 0.170.07%

F4 KLY BFEIR G E N R AT R IL-6 mRNA &% B %00
(x+s5,n=8)
Table 4 Effect of DCHT inhibited mRNA expression of IL-6 in

dose-dependent manner in vivo (X+s,n=8)

2115 H /g kg IL-6
EHH 0.99+0.24
A7 2 24.75+16.59"
R G () ik 4 0.21 15.38+13.14
REEH 7 v kAl 0.625 9.78+7.92%
KRG e ) ek 1.875 3.10+1.48"

T 5 0E W A B Y P<0.05, 2 P<0.01; 5 4 8 4 1 Y P<0.05,
Yp<0.01(F 7))

500.1 000 mg- L™ 41 &% B 35 1% H 97 ] p38 MAPK .
STAT3 .ERK1/2 . JNK [ 8 2 fk % ik (P<0.01) , H &
WK . IR 3 B 4,35 K6,

N ZE R, 528 [ 4l g, HCC BB 41 JiF Y
STAT3 .p38 MAPK i ik fb. 3 ik b 2 ¥ Jin (P<0.01) 5
AR A L B, RS i ) i 4 STAT3  p38

MAPK 2 fb % i5 B 3 PR (P<0.01) , H 52 ik K
.24 -

PPIEMAPK e S e e . 40KDa

P38 MAPK s s s s s s 40 kDa

86 kDa

p-STAT3 ey
86 kDa

STAT3 79 KDa
— ) 44 kDa

P-ERK12 8 8 . g a ~ 42KkDa
ERK1/2 44 kDa
42 kDa

p-INK 54 kDa
46 kDa

54 kDa

QQQQQ 4o kba

GAPDH 37 kDa

A B c D E F
AU 1R B KEEW %41 (1 000 mg- L) 1K

C.ZSHALH 4K ;D KRS HAL(1 000 mg-L) % 4 K E. 4
8 K F. RLEM 41 (1 000 mg- L") 55 8 K

E3 Hepal-6 20l MAPK #1 STAT3 A f 15 S i@ K E B RiA Bk
Fig. 3

EISEIv

Electrophoresis of protein expression of STAT3 and

MAPK signaling pathway in Hepal-6 cells

M SRR R, R AR b L R 2
ERK1/2 INK BRI FREXE R TG FE L. K2
1 BE 6 3 1o 9 4% p38 MAPK F1 STAT3 {5 & fil #)
W A R e . WK S Fk 7,
4 itig

R R B 2% eI 2 A8 IF R T I R
HH R R IE AR T o e Bk
EE g BB BH T BR B AR L R KILAE , 32
FtF 30, UH S WOGAAR , (PHE O - SRR ) ot 32
B SR AL, E A — AR ER RS . K
NBiER, 25T . B A IR 5 AR
RHLTHRE B A BIRRAL, < THBE A TEas A7, AL
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RS KL Hepal-6 1 f MAPK #1 STAT3 4 il {5

SEBEEERENF

S0 (x+s,n=3)

Table 5 Effect of DCHT treatment on protein expression of STAT3 and MAPK signaling pathway in Hepal-6 cells (x+s,n=3)

5[] /d 20 5 W E /mg- L' p-p38 MAPK/p38 MAPK  p-STAT3/STAT3 p-ERK1/2/ERK1/2 p-JNK/INK
1 S 1.01+0.17 1.00+£0.08 1.00+0.03 1.00+0.02
KEEHH A 1 000 0.87+0.12 0.97+0.08 0.97+0.03 0.75+0.02%
4 24 1.00+0.09 1.00+£0.10 1.00+£0.03 1.00+£0.03
KA 41 1 000 0.71+0.16" 0.56+0.06> 0.73+0.02% 0.53+0.01%
8 24 1.00+£0.15 1.00+0.08 1.00+£0.03 1.00+0.02
PN LiRvE 1 000 0.50+0.14% 0.41+0.05> 0.40+0.01” 0.09+0.01”
= - — -
P-DP38 MAPK = % i s 40 kDa p-p38 MAPK 40 kDa
P38 MAPK s s S s s 40 kDa
I 38 MAPK 40 kDa
— - - 86 kDa 3
p-STAT3 79 kDa
YTATS -g.— S 86kDa
86 kDa P 79 kDa
STAT3 79 kDa
86 kDa
STAT3
- — — 44 kDa ‘:g:g 79 kDa
p-ERK1/2 - — —— 42 kDa
44 kDa
p-ERK1/2
ERK1/2 et 42kDa
42 kDa —
ERK1/2 Py kD:
54 kDa
paNK #6108 A . 0.
p-JNK
I 46 kDa
SR S S . - s Do
INK.
W % S S e e 46KDa “ 54 kDa
INK
GAPDH 37 kDa M 46 kDa
poBoc B CATDH S ;7 D2
E 4 Hepal-6 4 MAPK 1 STAT3 (Bl {E SEBE R RIEEK
Fig. 4 Electrophoresis of protein expression of STAT3 and & 5 € o =
WA ;B BRI C~E. K51 40 (0.21.0. 625,

MAPK signaling pathway in Hepal-6 cells

PR LA 2 AR T o R T T
B Z UIF AR SE  F, PR Rl AR 5% BH a5 2 BH
Bk AT IEASCHL A IE T R, 5 SO IH i ik 2 e K
H I Pl AR I O ML R BE T4, H A TE AL
JEIRE . TET AR JBUT AT T S IRk 2E ST IR Y Sk
il b, B AN A 45 5 i8R S T DL 3
S T A IR, B i A0 3 A 3 B ) [ I I 25 S
KA B BT AL o4 oK B A Tk

F6 KLEHFHIT Hepal-6 I MAPK 1 STAT3 4 i {5

1.875 g-kg™")
E5 RABFEER/NRIFN MAPK 1 STAT3 4 i1 S i@ B %
EARIEBEIK

Fig. 5 Electrophoresis of protein expression of STAT3 and

MAPK signaling pathway in vivo

A BB 1 T

KRG 0 5 AR TT AR K2 —T5, Al Al
figg /D BH NS IS T D B BH B 5, BILIAR R Z A
AT R PR AR B R B )

SEBREAREHEM (X+s5,1=3)

Table 6 Effect of DCHT treatment on protein expression of STAT3 and MAPK signaling pathway in Hepal-6 cells (x+s,n=3)

215 R % /mg- L' p-p38 MAPK/p38 MAPK p-STAT3/STAT3 p-ERK1/2/ERK1/2 p-JNK/INK

2 H4 1.00+0.04 1.00+0.05 1.00+0.04 1.00+0.04
PN RE 125 1.05+0.04 0.65+0.05 0.75+0.03% 0.61+0.03
250 0.97+0.03 0.60+0.05 0.72+0.03% 0.36+0.04
500 0.78+0.04 0.50+0.04> 0.77+0.02> 0.32+0.03
1000 0.51+0.02% 0.46+0.04> 0.47+0.02> 0.15+0.02

.25.
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R7T KREHFRAFFEEENRF A MAPK M STAT3 X B RZMHI (r+s,n=3))
Table 7 Effect of DCHT treatment on protein expression of STAT3 and MAPK signaling pathway in vivo (x+s,n=3)
21 5 Fl4k/g-kg'  p-p38 MAPK/p38 MAPK p-STAT3/STAT3 p-ERK1/2/ERK 1/2 p-JINK/INK
EHA 1.00+0.10 1.00+0.14 1.00+0.16 1.00:£0.09
et 2.50+0.18> 2.42+0.06” 2.57+0.36> 0.85+0.07
K G G0 1 41 0.21 2.59+0.09 3.46+0.09 2.64+0.08 0.79+0.03
KA 7 v i) e 4l 0.625 2.52+0.11 0.63+0.05" 2.93+0.04 0.76+0.02
G i ) 2 1.875 1.74+0.08" 0.41+0.04" 2.74+0.89 0.75+0.02

fot Z 1], B A, TR CH el M TE A
JFERR A 0 2R FA R A AR . Sk 4l
SelBD A R 2R, N A I Z 2 3R R
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