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Mechanism of Huangqi Decoction against liver fibrosis by network pharmacological analysis
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Abstract: Objective To investigate the key molecular mechanism of Huangqi Decoction against liver fibrosis based on network pharmacology and
hepatic stellate cells (HSC) experiment validation. Methods ~Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform
(TCMSP) was used to obtain all the components from Astragali Radix and Glycyrrhizae Radix et Rhizoma. Then, the potential active components were
screened out with the criteria of bioavailability (OB)>30% and drug-like (DL)>0.18; Meanwhile, more potential active components were acquired by
Chemsre database and literature. The targets of chemical components, also called drug targets, were obtained through TCMSP database, Swisstarget
prediction database and DrugBank. Then the targets of hepatic fibrosis, also called disease targets, were obtained through Gencards, OMIM. The
potential targets of anti-hepatic fibrosis of Huangqi Decoction were obtained by the intersection of drug targets and disease targets. The signal pathway
of Kyoto Encyclopedia of Gene and Genome (KEGG) was analyzed by enrichment analysis (Metascape) platform, and the key signal pathways of

Huangqi Decoction were obtained, and the network map of “Huangqi

(AT H | HER H AR AT H (81573810) :)ecoclion anti—hepati; fibrosis tarlfel—s}ilgna;fpalhwfay" was constructed
N . by Cytoscape 3.8.1 software. Finally, the effects of Huangqi Decoction
(MEFE A ] 28 ¥, L 0P oe A, RSP R 25 a8 v T . : »
. on the activation and key signal pathways of LX-2 cells were verified
o 1) 24 PEAL R B 5T T A

by human hepatic stellate cell LX-2 in vitro. Results A total of 153
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potential targets of Huangqi Decoction against liver fibrosis were
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screened by network pharmacological analysis. The analysis of KEGG signal pathway suggests that the above targets may be closely related to

interleukin-17 (I1.-17) signal pathway, phosphatidylinositol-3-kinase-protein kinase B (PI3K-Akt) signal pathway and 5-adenosine monophosphate-

dependent protein kinase (AMPK) signal pathway. PI3K-Akt signaling pathway plays an important role in the occurrence and development of liver

fibrosis, especially in HSC activation. In vitro, Huangqi Decoction could down-regulate the gene and protein expression of a-smooth muscle actin

(a-SMA) and type I collagen (Col-I ) in human hepatic stellate cell line LX-2 cells, and inhibit cell activation. Further study showed that Huanggi

Decoction could significantly inhibit the expression of PI3K gene and protein in LX-2 cells, and down-regulate the phosphorylation level of Akt,

suggesting that it could inhibit the PI3K-Akt signal pathway. Conclusion Network pharmacology combined with cell experiment suggests that part of

the mechanism of Huangqi Decoction in anti-hepatic fibrosis is related to down-regulating PI3K-Akt signal pathway and inhibiting the activation of

hepatic stellate cells.

Keywords: hepatic fibrosis; Huangqi Decoction; network pharmacology; hepatic stellate cells; mechanism of action; traditional Chinese herbal

medicine research
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A5 AL R IR IS LA TR 20 CRARAT . B
2 TR 8.0 kg, RUAMRAA 5 1.115 kg, 25 TS
JiHE N 1.52 kg, B A 24 5.263 go

B 5 2 L TR R R 2 0 1 85 7 2 (DMEM) |, 36 [
HyClone 23 &) ($1t5- : AE29040273) ; T #Mit 004 4% 112
A R R & (iSeriptTM ¢cDNA Synthesis Kit) | %¢ Y6 4t
£ 1 PCR iR 7| (iTagTM Universal SYBR® Green
Supermix) , 3 [# Bio-Rad 23 A] (fit 55 437l 2 1708891 .
1725122) ; H e -3- B 2 It = W (GAPDH) | #fe P 3 [
Pk B I B (Ak) 1/2/3 BB s bk, 20 = Kk
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5 880 — £ FH 8 H BT (Uniprot) 204 % (https : //www.
uniprot.org)’{%’fhﬁ%?ﬂzﬁ 4 2 o A TR
132 M A%t xkm®E A& Ll “hepatic
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omim. org) 7 4 5 Wil JIF £F 4 1k 09 ¥ 76 8 5 o 72
Genecards i 2 0 32 H DV 43 (Score ) EURH X 44 w3 1Y
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1.4.3  Western blot £ # Ml «-SMA .Col-1 & & £ 3 1§
W BABEFE MR L 22 v (PBS ) T e PR i J , in
AT G BEUTTE AT (RIPA ) 24 150 wl  Fie IR —
Wbk R (BCA) ¥E A I B A 1 & o B 20 pg S8R L iF
A7 o B I A - SR VR 4 T e R R FL Dk, 48 i R 1 4
RIS E W (5% AR Wk 1 h) I, 730l 54 5=
PE—HUiE g, ek, B E AN Pt (RER =R 1 h), ¥
W R Rk 28 5 R (ECL) ki & % I g,
PR 53 BT AN 2ok DY 8 P o 12 el

1.4.4 LB KOLE EH 4 FRABE AR N (RT-q
PCR) A& 28 g )9 2 B R 3£ 0L R H] RT-qPCR 44
W LX-2 20 f 2F 4546 AH 56 mRNA 92635, 4090 o F- 4
WUILBL 8 I HE IR (a-SMA ), T B AR P19 K (Col-1 )
T G Tt S P - 3-SR X (PI3K) o FH TRIzol 327 42 HIUEL
RNA, Mg R BE o 3057 5f R 10 AR ZR R0 000 58
B A3 RIS R e IR SR AR AT 3 e S o ROV A%
f:25 °C .5 min; 46 ‘C .20 min; 95 °C .1 min; 4 CHAF,
-20 CHEAEA M. Bl M A: T A TR (R BRI A
BRARG . ASLs i S e 9 WK 1, RO AR
FH10 pLIRFR . WA AR M, 95 °C .30 s, 1 ME
5 PCR R, 95 C 15 5,40 MIEFR, 50 “C .60 s, 40 M
o LhISsHERNS:, it iR R B0 245 £l .

1.5 it F ik LR R GraphPad Prism6.02

®1 YT
H 314751 S bp
Li#:5'-AAAAGACAGCTACGTGGGTGA-3' 21
s Fi:5'-GCCATGTTCTATCGGGTACTTC-3 22
oLl Li#:5'-GAGGGCCAAGACGAAGACATC-3' 21
Tii#:5'-CAGATCACGTCATCGCACAAC-3 21
- _E 37 :5"-TATTTGGACTTTGCGACAAGACT-3 23
i 5’-TCGAACGTACTGGTCTGGATAG-3' 22
15 [-3i%:5'-CCATCCAATCGGTAGTAGCG-3! 20
FUi#:5'-GTAACCCGTTGAACCCCATT-3 20

T a-SMA A o - UL 1R, Col-l Dy 1 BURIRUER UL, PISK
R GO FTLE- 3-SR TN, 185 A AZHE A/ INIE S LA
BAFHEAT 030 o THE PR xes R, 241 TLECR
one-way ANOVA #4745 1143 #1 , W ] Tukey’s multiple
comparisons test HEATZL[A] P PR LLAL . LA P<0.05 25 57
At
2 R
2.1 FERBPFE RO ML HEHHEE HE
2L, 7E TCMSP E a0 e v G 28 31 2 B L 87 4, H AT
J51 2804, 3367 Ml . BEETIES AN 0B230%
DL>0.18, SRHE RS 20 H B 924>, F 1124
AT o ARG SCHR DL R 8 i — — XL, e 20 2
20 AN B A ROR Ay 92 A T R O S , [ oy
34 WA2,

K2 HRAHEZZAFRS

T I3 T4 R O0B/% DL

A1l HitE & (quercetin) 46.43 0.28

Bl BT W (calycosin) 47.75 0.24

C1 W (kaempferol) 41.88 0.24
(38,88,9S,10R,13R,14S,17R )-10,13- ~H 3£-17-[ (2R,5S)-5--2-3£-2-%£ 1-2,3,4,7,8,9,11,12,14,15,16,17-+ A -1H-FF [l dt [ a | FE-3-F

HQ1 {(38,88,98,10R,13R,14S,17R)-10,13-dimethyl-17-[ (2R,5S)-5-propan-2-yloctan-2-yl 1-2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H- 36.23 (.78
cyclopental a |phenanthren-3-ol |

HQ10 BB (bifendate ) 31.10 0.67

HOQ11 AR AE 2 (formononetin)

69.67 0.21

HQ12 #HEH T IV (astragaloside) 22,50 0.15
HQ13 # 1 H 1 A(astragaloside) 17.74 0.15
HQ14 JZIK(FA) 68.96 0.71
HQ15 85 # 51 (isomucronulatol-7,2-di-0-glucosiole ) 49.28 0.62
HQ16 1,7-—385-3,9- " H A FLELR G5 A% (1,7-dihydroxy-3,9-dimethoxy pterocarpene) 39.05 0.48
HQ17 # 124 2-(chloromethyl )-4-(4-nitrophenyl )-1,3-thiazole ] _

HQ18 #{ f& 2 81 (astragaloside ) -

HQ2  FIHENEAR (mairin) 55.38 0.78

HQ3 48R %K (jaranol)

HQ4 #F #2110 (hederagenin)

HQ5 54 % (isorhamnetin)

HQ6  3,9-—-0-H 32 2k (3,9-di-0-methylnissolin)
HQ7  7-0-H 3£ 53 BEFARRBE (7-0-methylisomucronulatol )

50.83 0.29
36.91 0.75
49.60 0.31
53.74 0.48
74.69 0.30

HQS8  9,10- - F I R e -3-0-B-D-F % Ml 11 (9,10-dimethoxypterocarpan-3-0-8-D-glucoside ) 36.74 0.92
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F2(4)
P ST OB/% DL
HQo (6aR,11aR)-9,10- = H HH-60,11a- A -6 H-IRFFIRIG I 3,2-¢ ] -3-BE { (6aR,11aR )-9,10-dimethoxy-6a,11a-dihydro-6H- 6426 042
benzofurano[ 3,2-¢ Jchromen-3-ol) |
GC1  a-D-F 3 3t 48 3- (B R -4,6-0-(FE T F1 ) - (9CT) M IR 35 24 4% (mairin) 5538 0.78
GC10 HHEM (glyeyrol) 90.78 0.67
GC11 53321 S8 K (medicarpin) 4922 0.34
GC12 5P b BRI (lupiwighteone ) 51.64 0.37
GC13 7-F 4 k-2 FP R 55 Bl ( 7-methoxy-2-methyl) 42,56 0.20
GC14 1% 3 (naringenin) 59.29 0.21
GC15 HHERER (a ) (glyeyrrhetinic acid) 22.05 (.74
cCl6 (28)-2-[ 4- 33 5E-3-(3- T HE T IS HE) HE AL 1-8,8- — W1 HL-2,3- (ML [ 2,3 (5 -4 | (28)-2-[ 4-hydroxy-3-(3-methylbut-2-enyl ) P
phenyl ]-8,8-dimethyl-2,3-dihydropyrano| 2,3-f |chromen-4-one ) |
GC17 BRJEN (euchrenone) 30.29 0.57
GC18 7 H % B(glyasperin B) 65.22 (.44
GC19 #E HH % F(glyasperin F) 75.84 0.54
GC2 4R ZF (jaranol) 50.83 (.29
GC20 MLE H# % C(glyasperin C) 4556 0.40
GC21 5 = (isotrifoliol ) 31.94 0.42
ccw ih;l—;f—(2,4—:%%*%)—3-(2,2—:%‘%%—6—%)3@—2—%—1-@@%(E)—1—(2,4—dihydr0xyphenyl)—3—(2,2—dimelhylchromen—6—yl)prop—2—en— 39.62 0.35
GC23 HHEHE W (kanzonols W) 50.48 0.52
CCou (28)-6-(2,4- " FR I ) 2-(2-F2 L TN -2- 5L ) -4-F A8 k-2, 3- (Wi [ 3,2-g ] 4% -7 | (28)-6-(2,4-dihydroxyphenyl )-2-(2- €025 0.63
hydroxypropan-2-yl) -4-methoxy-2,3-dihydrofuro[ 3,2-g ]chromen-7-one |
GC25 2 H B FEH B(semilicoisoflavone B) 48.78 0.55
GC26 %% A(glepidotin A) 4472 035
GC27 i H %% B(glepidotin B) 64.46 0.34
GC28 3T 58 % (phaseolinisoflavan) 32.01 0.45
GC29 H5R A H A KB (glypallichalcone) 61.60 0.19
GC3 5+l ZEH (isorhamnetin) 49.60 0.31
GC30 8-(6-F4FE-2- TR IF IR HE ) -2,2- — F E-5-F 5} { 8- (6-hydroxy-2-benzofuranyl )-2,2-dimethyl-5-chromenol | 58.44 (.38
GC31 HHE#E /K B(Licochalcone B) 76.76 0.19
GC32 H 7 /KM G (Licochalcone G) 49.25 (.32
CC33 3-(2,4- T FRHAEEL)-8- (1,1 —HIIE PG -2-M 3k ) -7- 8 Jk-5- B S B 75 17 3 {3-(2,4-dihydroxyphenyl )-8-(1,1-dimethylprop-2-enyl) -7- 2000 043
hydroxy-5-methoxy-coumarin |
GC34 HHFIER (licoricone ) 63.58 0.47
GC35 H 5 A(gancaonin A) 51.08 0.40
GC36 HH T B(gancaonin B) 48.79 0.45
GC37 3-(3,4-ZFHONIE)-5,7- 53 5E-8-(3-F B T4 58 (4 | 3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl ) chromone | 66.37 0.41
GC38 5,7- " F3E-3-(4-H IR IL ) -8-(3-F 2 T} 2L (il | 5,7-dihydroxy-3-(4-methoxyphenyl )-8-(3-methylbut-2-enyl ) chromone | 30.49 0.41
GC39 2-(3,4- " 7K FE)-5,7- 7 F%-6-(3-H FE T 3L ) (A i {2-(3,4-dihydroxyphenyl )-5,7-dihydroxy-6-( 3-methylbut-2-enyl ) chromone | 4415 0.41
GC4  TL§ M (sitosterol ) 36.91 0.75
GC40 HE& M (glyeyrin) 52,61 0.47
GC41 HAER (licocoumarone) 33.21 0.36
GC42 HHER: B (licoisoflavone ) 41.61 0.42
GC43 HH 5 B(licoisoflavone B) 38.93 0.55
GC44 H R A (licoisoflavone A) 52.47 0.54
GC45 425718 (shinpterocarpin) 80.30 0.73
CCa6 (E)-3—[374-:¥é3§-5-(3-ﬁﬂﬁT L) A |-1-(2,4- R BRI ) P9 -2-05-1-1 | (E)-3-[ 3,4-dihydroxy-5-(3-methylbut-2-enyl ) phenyl | 1627 031
-1-(2,4-dihydroxyphenyl ) prop-2-en-1-one {
GC47 HrH FH (liquiritin) 65.69 0.74
GC48 H HALM 7 5 2 (licopyranocoumarin ) 80.36 0.65




72 N et s st . . .
by 2GR 2023 4EEE 57 B 11 1 Shanghai J Tradit Chin Med, Vol.57,No.11,Nov. 2023

F2(4)
Py I3 T4 O0B/% DL
GC49 &% (glyzaglabrin) 61.07 0.35
GC5 494 % (formononetin) 69.67 0.21
GC50 ST HLE (glabridin) 53.25 (.47
GC51 JGH LT (glabranin) 52,90 0.31
GC52 ST HEE (glabrene) 46.27 0.44
GC53 St H % (glabrone ) 52.51 0.50
GC54 1,3- 3 HE-9- 1 & Ik-6- 7K IR [ 3,2-¢ | {4 { 1,3-dihydroxy-9-methoxy-6-benzofurano| 3,2-¢ | chromenone | 48.14 0.43
GC55 1,3- " #835-8,9- — H 4 JE-6-R I W[ 3,2-¢ | (A { 1,3-dihydroxy-8,9-dimethoxy-6-benzofurano| 3,2-¢ ] chromenone | 62.90 0.53
GC56 5 H %5 B A (eurycarpin A) 43.28 0.37
GC57 ()-SR Bz [ (-)-medicocarpin ] 40.99 0.95
GC58 /R T (sigmoidin-B) 34.88 0.41
GC59 (2R)-7-$2H-2-(4-F2HEIEFE ) (35-4-H7 { (2R) -7-hydroxy-2-(4-hydroxyphenyl ) chroman-4-one | 71.12 0.18
GC6  HHEEH a(licochalcone a) 40.79 0.29
GCo6o (25?-7—%:%-2-(4-¥é%K%)—s-(z-Eﬁ%ﬂ%%)fﬁw-zt-ﬂlﬁJ% (28)-7-hydroxy-2-(4-hydroxyphenyl)-8-(3-methylbut-2-enyl ) chroman-4- 3657 032
one
GC61 ST HEE (isoglycyrol ) 44,70 0.84
GC62 5 H il (isolicoflavonol ) 45.17 0.42
GC63 BEFLLERME (HMO) 38.37 0.21
GCo64 1-H 4 IZE H Z (1-methoxyphaseollidin) 69.98 (.64
GCo5 Mt I (quercetin der.) 46.45 0.33
GC66 3'-F23-4"-0-F ILIE I (3 -hydroxy-4'-0-Methylglabridin) 4371 057
GC67 3'-HEFEIGH H5E (3'-methoxyglabridin) 46.16 0.57
GCos 2-[(3R)-8,8- 1 3&-3,4- —&(-2H-ML R [ 6,5-F | 4% -3-F& |-5-FF ?&%K%12-[(3R)-8,8-dimethyl-3,4-dihydr0-2H-pyrano[6,5-f]chromen-3- 3621 0.52
y11-5-methoxyphenol |
GC69 M5 Alinflacoumarin A) 39.71 0.33
GC7 Y EF (vestitol) 74.66 0.21
GC70 M= -5-— 1B R (icos-5-enoic acid) 30.70 0.20
GC71 HHEHE F(kanzonol F) 32.47 0.89
GC72 6-Ji 358 I (6-prenylated eriodictyol ) 39.22 0.41
GC73 7,2" 4'- = Y2 3-5- W AE 3L-3-55 545 1 &K (7,2' 4’ -trihydroxy-5-methoxy-3-arylcoumarin ) 83.71 0.27
GC74 7-Z BhAFE-2-H 3 52 B ( 7-acetoxy-2-methylisoflavone ) 38.92 0.26
GC75 8-JIfi 58 Ik (8-prenylated eriodictyol ) 53.79 0.40
GC76 %£LIR (gadelaidic acid) 30.70 0.20
GC77 H 5 G(gancaonin G) 60.44 .39
GC78 H#i7* H(gancaonin H) 50.10 0.78
GC79 FIFEHE R (licoagrocarpin) 58.81 0.58
GC8 AT Z (inermine) 75.18 0.54
GC80 HE H i M(glyasperins M) 72.67 0.59
GC81 HHETREE A (glycyrrhiza flavonol A) 41.28 0.60
GC82 HuAK 5 #& T (licoagroisoflavone ) 57.28 0.49
GC83 J5 /B4 2 (odoratin) 49.95 0.30
GC84 15 % (phaseol ) 78.77 0.58
GC85 2-(2,2- " F I 2H-4%-6-3% )-8,8-— H 3-2,3- — S-S H-ML [ 2,3- ] 45 -4-fili (xambioona ) 54.85 0.87
GC86 M Z M C(dehydroglyasperins C) 53.82 (.37
GCY IR K#A (DFV) 32.76 0.18

1:A1BL CHARR B ERM T RIS A 1Y 344, HQI-HQI8 AR B B 19 F 2 AL 4) , GC1-GCR6 AR T RE P (W i sy . OBy HIREE I
B, DL R 25 AR
22 HEARMAHAHERENTHLE THEL  prediction U FE F LM 72, 58 T hrifEfLE A
TCMSP 4k 5 1 2 537 A5 0 A 3 A5, Swisstarget A S B, 8t — 7 Uniprot 52 4 2 (https < //www.
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uniprot.org) 4 8 1 BHE fUHEAT RS o B R R0 T
et 253 AN A, HE B i 2R 1Y 226 MR AL 5T
Je MM BRE A2 A, LA 2 282 N H AT

i 1L Genecards B4 g, AR 5 — i 28 56 0 12 R A5 I
UL 1 64310 25 OMIM U4 4 b 78 4H 5 1
SO AT R R B 2 AE, w2455 1 6891~ 5 IF4F 4k
AHOCHE R

K RS YL ORI RE U 2 U1 (hup /7
www. bioinformatics. com. cn) B 2¢ 4, 24 i i F5 B
(VENN) [, SR 0 2 1 153 4> 8 (9 WU B AT 27 4k A
AT TEVE RS LR 2,
23 HEIRS-HRBEEREZTEEX SN N
Metascape ZUHE 20T 2 R4 ) -2 2 A0 AH DCHE s 2k A 7
15 53 5 20 7, 15 Bh Origin Lab 2018 % 45 5l L4k .
KEGG & &£/ 45 R s A% O S AE iR . oY
JHA e IBHE SEAL 2R 7 W) (AGEs ) -WE AL 2R 7 ¥ 32

I F 4tk

WK
129

U SEHEE A N T BT AT A AL RV AR 5
2 HEGFFH it s FER

R (RAGE) {5538 i i T i & L 2 A & -17(1L-
17) 5 5 38 % % A Ok UL 2 -3- Y8 Ity - 2 11 D36 B (PI3K-
Akt) {5538 # |5~ SR IR It 1S 174 2 1R (AMPK)
15 538 [ 20 I BB 26 1 W {5 5 38 B A5 8 DDA G o
L 3,

hsa05200:Pathways in cancer

hsa05161:Hepatitis B

hsa04933: AGE-RAGE signaling pathway in diabetic complications
hsa05205:Proteoglycans in cancer

ko04657:IL -17 signaling pathway

hsa04151:PI3K-Akt signaling pathway

ko05140:L eishmaniasis

hsa01524:Platinum drug resistance

ko05162:Measles

hsa05202: Transcriptional misregulation in cancer
hsa05216:Thyroid cancer

ko04152:AMPK signaling pathway

ko05134:L egionellosis

hsa04217:necroptosis

hsa05020:Prion disease

ko00980:Metabolism of xenobiotics by cytochrome P450
ko04310:Wnt signaling pathway

hsa05330:Allograft rejection

ko04670:Leukocyte transendothelial migration

hsa04913:Ovarian steroidogenesis

0 25 50 75
—log10(p)

3 HRARA R E AR 5 AR AT A4 F (KEGG) 247

2.4 FHE DT FAC I 5 AT F B %M & B
## iz CytoScape 3.8.1 14 £ 5 57 P I £F 4k AL 8
L -TE I 2% A5 B B EE RN H R o 5 I AR A A A A
SLA A% OB 2% . DL 4,

25 HEAALX2 MR ENG Hrh  RAMNIFST B
AT LX-2 4 16 AL R 52 ) 25 R R B, 5 I O IRl
FeAs, B IR ALY T B 3 R O LX-2 41 i
a-SMA ,Col-I [ A mRNA ik (P<0.05) , #&/R ¥ 167
FTRSMIIE HSC 5 Ak S I B A il LT 50

2.6 K73 LX-2 4 ig PI3K-Akt 13 5 i % 49 % v
IR ANMIF 5T B 137 % 1X-2 40 g PI3K-Akt 15 538 1 1) 5%
Wi, 25 9 % B, 550 H o R A LA, B KGR R
A 42 F  LX-2 40 PI3K 2 1 S mRNA %35, i 11

v AR 2 AT R Ak 2R B R 1k (P<0.05) , 42
7N AT AR AN PISK/AK G S i@ . WK 6.
3 itig

JF &1 4 A 2 — P B 9 AE , LR AE 2 M A0 3
(ECM) 7£ 52 J& [R] B v 22 7 B8, 2 22 i o S s 1y 2
[l BRER AT AN SR A B3 Y S it i+ 10, 4T 44k
A HE— 25 % J A A Ak T R A 2 4t A o UL 1)
AP 2 — . HSC BTG AL e 21 44k 1) 2 e vp
A %O R W00 JHE 4 40 v 3 b HSC R 14 5 2 i ke
AT LT Al ) F e

WP R R H LAY, B 2 B AT R B
FEA R R S B
S ARV BUREE . i S ek
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U U €SI N B AT A A LA O M R G S B B AU IF LR Uil e 35 SRR (8, IRV K 5 T
B4 5K AT U s Fe b - K 4kl 56 W 2%

A B
1.5

O
—
W
1

X

®
B
O

=4
n

GAPDPH %

Col- I mMRNAZE X
(=)

*

control 25 mg/L. 50 mg/L. 0.0 0.0
HQT control 25 mg/L. 50 mg/L " control 25mg/L. 50 mg/L
HQT T HQT
D E F
1.5 X 1:5
P i
I 2 *
%H{ £ %k
GAPDPH ; 0.5 §0.5
) )
control 25 mg/L. 50 mg/L. %00 $0.0
HQT control 25 mg/L. 50 mg/L. control 25 mg/L. 50 mg/L.
HQT HQT

B A DNEARBLWE L KB ENEARELEE TR, B C F R RET . o-SMA R o FHUNLBIEH , Col-T R T AU A,
GAPDH A ¥ 5 -3- W B 0 &0 . HQT SR 35 137, control A 1E 8 X IR, 25 mg/L Ry 35 (A MIGHI HE 41, 50 mg/L A B T = A R4l . 5 control 41 HLEL,
*#P<0.05;n=3,%+s.

BS st LX-2 s AL i

BT DLk 38— P 3 A i (DMIND BE B R BRI 2F 4 BOAR R, (B AR DL AT A o 1265 28 B2 A
b, e P UM B, BT L SUR AR (Hyp) & B, BRI S, il ad 25 ) VB A 00 =2 () B 5% 22 70 A
$e g I ZH AL SOD 16 1, E i 42 s DU R AL BLIAOY . 3 FE/R 2SI EIBLAD , AR ROE S ORISR 2 R T 2 o
B H B A 2 R] DLE o i HSC S AL D I RE ZARARIE, D 25505 B S SR AL 1R I SR
B TR BT LF AR T . BECAPUIT AT 4L HOARWT SO T I 2% 25 B 22 25 5 RS A0 D S 36 i — DR
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A B
1.51
X
PI3K # 1.0
2u
--- GAPDPH é 05
control 25 mg/L, 50 mg/L, =
0.0-
HQT control
D E LS
|
1.0
- -
il 0.5
I I I IAkt -
. b
control 25 mg/L. 50 mg/LL 0.0
W control

@)
=
n

—
(=]

o
n

*

PI3K mRNAZ A

o
=

25 mg/LL 50 mg/L control 25 mg/L. 50 mg/L

HQT HQT

25mg/L. 50 mg/L

HQT

H A DNEARBEWHE,KFB.ENEALRRFER LR, K LR TR, PI3K Sy A8 BELEE-3-38E , CGAPDH S H I 5 -3- 5 iR I
S, p-Akt R AL O B, Ak B I B, HQT N B 14, control N IEH X BEZH , 25 mg/L N 8 A EFIH4H , 50 mg/L N & K FlEd., 5

control 4H FLAK , #P<0.05 ;n=3 , s,

Blo KA LX-2 2880 PI3K/Akt 8 %69 %@

W BT 4L 1 AL

AHIFGE 1 SEHE T 45 25 B T ¥ B A U £F
A AV I 7 7 80 5 AL, I #F— 2538 i KEGG {54538
PR, R I 5 TL-17 15 5 38 B B PRI O &I
Y AGE-RAGE {55538 1%  PI3K/Akt {5 5 3 #% . AMPK
55 Wt 5538 6 45 2% UIAH G 5 Tk 26 5 96 i i
7 ORI R RERE TR R 20 A A 2 AT
25 WRIZ ERAE TP SR R IR AR e B 4
JfL €5, 38 P450 X AR I () AR FE A5 3 DD AR OG>
Hodp PISK/Ak 5 5 38 1% 55 T £F 4 1k 1) & e 2% VI AH 56
PI3K /& 5 il N5 515 S A DG A 55 A5, thi p85 18 4y
P p1 10 FHEAL T FEAG B S R AR, B B AR WAL
P 50 il A 22 /9 R R U R LR TG Y . 2 R RN R R
1 22— 4 Akt PI3K R A0 S8l L, T4
Y4 b TGF-B /MR IR K R 7 B 5 A AR K
T R A A S R AE R A W e 5 A WA Y
77 R XF PISK/AKt 38 B 72 A 5200 . PI3K i3 10 Akt 15 4k
AT HSC A TG AL . P25 25 B2 M 4, 8 16
Vit PIBK/Akt A5 5 38 B 5 AT 5 7E T, DR AR BF 5% i
— 25 2R FHAAR S/ 440 e 552 56 56 IF 35 £ 37 6 PIBK/Akt 5 538
B A5

LX-2 4 fl & —FARSh A G AR I AR AR . At
S8 LB R0 T 90 LX-2 40, 45 5% & I B e i ] ]
HSC 15 fb bR 4 a-SMA 7K, B#AIG Col-T A3k, 1R
R T LX-2 4TS L. F 20 WA B X
PI3K/Akt {5550 I A5 M), 45 55 2 BB (6wl 41 1.X-2
Y PI3K 235, NI Akt BERR 1L /KF o DL B 25 3R
P PISK/Akt {5 5 38 B 4 i HSC IS fb vl BB 2 B

PUIEF e 5B 73AF FBLH

25 R AT I R 28 2 B AT, R R
DU G A Z 00 2 25 Tl AR
Horr PI3K/Akt 15 5 38 i 7] 38 o8 1 4k HSC, 78 JIF 27 4 1k
RAERBETREZEN. RIMCREUE S 7 v
Ja 45 PI3K/Ak A5 538 B4 i HSC 1y 7% 4, AT kS 2 ht
JH2F A AL VR A L 33X Sk 4 35 58 1 7 A VR AL i 42 {1t
TS T
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