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Research progress of active components and compounds of traditional Chinese medicine improving liver
fibrosis by regulating JAK/STAT signaling pathway

DENG Siming', LIU Lijian*, LI Liqun®, YANG Chengning®, WEI Jinxiu’, LI Jianfeng”, HUANG Mingzhu', XIE
Lili' (1. Graduate School, Guangxi University of Chinese Medicine, Nanning 530001, China;2. Dept. of Spleen
and Stomach Diseases, the First Affiliated Hospital of Guangxi University of Chinese Medicine, Nanning
530001, China)

ABSTRACT Hepatic fibrosis is a pathological process of chronic liver injury. Without timely intervention and treatment, liver
fibrosis may eventually lead to liver cirrhosis and cancer. Janus kinase (JAK)/signal transducer and activator of transcription
(STAT) signaling pathway is closely associated with the occurrence and development of liver fibrosis. Based on this, this paper
summarized and analyzed the mechanism and effects of active ingredients and compounds of traditional Chinese medicine improving
liver fibrosis based on JAK/STAT signaling pathway. It is found that the active ingredients and compounds of traditional Chinese
medicine that promote blood circulation and remove blood stasis (ingredients such as ethanol extract of Euonymus alatus and
paclitaxel, as well as compounds such as Ershiwuwei songshi pill and Ganfukang) , clear away heat and toxic material (ingredients
such as betulinic acid, total flavonoids from Persicaria perfoliata, as well as compounds such as Pianzaihuang and Kehuang
capsules) , and sooth the liver and promote qi circulation (ingredients such as fraxetin and cucurbitacin B, as well as compounds
such as Chaihu shugan powder and Xiaochaihu decoction) can all relieve liver fibrosis by inhibiting the activity of the JAK/STAT
signaling pathway, reducing inflammatory reactions, and inhibiting the proliferation of hepatic stellate cells.

KEYWORDS liver fibrosis; JAK/STAT signaling pathway; traditional Chinese medicine; active ingredients; compounds
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ST IR ik A R

R v TG AR 4L AR 24 0 2K (HAR SR T4 41k
P RARRAIE , T HL O Sy R ™ BBt " S Y ™
IR R AMINEIE ORI AN R IR A
AR BN E 240 OKIBANE RS AN AE R D BB S
SRR ML B , A Z IS AS , ZOE I difk, ix 5
V4 25 95 2 40 it A0 i (extracellular matrix , ECM) i &
DIBUE U A AL HLHI R ST G Janus /(55
1 T R S 015 2R 14 (Janus kinase/signal transducer and
activator of transcription , JAK/STAT ) {5 5-if % n] 2 5 JiT
B 5 AR B AR AL R 40 B (hepatic stellate
cells, HSCs) A= K A4 24, i ECM LB, Mt 4t ik i
LR AEA R R AR DR, IR AT Sl B, T AL
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BIT IR AEAb.. AHOCTFSEHRGE , HBIRYT P difb 2 L)
T AR T PR3 TS 35 TR 2] il JAKY
STAT 15 5 38 J& 1% 1k , ¥l /b BCM TR, DA T & #6398 )7 AT
LFAEALIPE A" JEF I, A SO 253 Ml A I iR
T VA TAK/STAT {5 53 i 038 B4 e AL i o ik )
VIHA by - AL I R AT T AT R AR S s

1 JAK/STATE S B ST HENLHNXR

JAK/STAT {55 53 F§AE 0 {5 5 Gk g 1 i 224X
2, S 5RNAR e DR SORE RN S
LEBAY SRR, S JAK/STAT 5 5481 72
AR ] PR B S AN AR 5 A2 AR S A kA R Ak, AT
5T IAK BRI § B0 1) JAK T30S A 2 AR 14 I
iR e A=W ER AL , T2 I STAT A X240 4, JAK FE 1257
JBSFR AL STAT, B B2 1k (1Y STAT 5 32 AR/ B I il A ] P
SRR TR s T SRR AN T A A A R R
FE PR [y Btz 5 ) o 38 o i 22 R O R T STAT Il i {k
HEIT R 515 5

AH AT & B, &5 4 4L /N B HSCs H JAK L B R
{1 JAK1(p-JAK1) .STAT3 Fl#2fk STAT3 (p-STAT3 ) £
F 22 3k K7 8 3 TF @t I 2F 4 4k /N BRUIF 41 20
STATS3 . [ 41 i 4 2 6 (interleukin-6 , IL-6 ) Fll {983 I 5
7 o (tumor necrosis factor-a, TNF-a) [ mRNA 235 7K
B ", Ramadan "W 5T &I, B2 321697 J5 (R
2 A Ak H 2 1% P IL-18 . IL-6 ., IL-8 , TNF- o 7K *F- il p-
STAT3 /K- 5 FAK . Lo W98 & B, IFEF i fb i s
(4 20 B R A A ELA R s i i e R, n oy T
Pt & (interferon-y, IFN-v) . IFN-o/B . IL-4 . IL-6 Al IL-22
G JAK/STAT {5 538, NIMTGEFLF AL,

25 I PriR , JAK/STAT {5 53 [ & 9 1k 55 5 IF2F 4t
IR K A e F s U AR 56, 3] JAK/STAT {530 9 1k
AT LARH WG9 A R 1 2238, DATiT ek 27 4k Ao
2 HZETEMER 2R JAK/STAT (5 5@ BB Z AT
T
2.1 FEMURERAFRERS

Tk L SRS R B, L P M oy T P ]
AT V25 2 A /N BRI 2020 TNF-o IL-6 \ IL-18
JAK2 STAT3 .p-JAK2 .p-STAT3 £E 131k . X 4R BT
SPIME A 3l 55 FH T JAK/STAT {5 53 B8 4% 5 , et /N BRUIT
LR YAl . TR SR F 4D TS i M A R A T
FFEF AL IR, 45 SR AR RUF A 2L 1L-6 Bh b A K
- B: (transforming growth factor-B,, TGF-B,) \JAK2,
STAT3 [1) mRNA FRik 7KV i ERRAL . X RSB AT
IS PO JAK/STAT 1553 B 05 M L et K BUF£F 44k o
WFFE R B, NS s PR A3 ) 1 25 R e R AR 4T 4 Ak /N R
JFZHZ T IL-6 . IL-1B 1 mRNA & p-JAK2 .p-STAT3 17K
M 2635 7K, 375 IL-10 B9 mRNA £k K, x 2
7 1| 25 R ] 3 T 1R JAK/STAT 135 538 B iR Ak , i
INRUFER Al . BFE & B, e 8 Hh 5 0 v AR 2
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fE . FEAR T £ 4 Ak /)N BRI 3 7 TNF-o IL-1B . IL-6 7K
S, R R4 20 p-JAK ] p-STAT3 i 1 351, 1% 3
HH e 25 i 25 ) 5 40 ) TAKYSTAT 135 53 B 06 1 , D%
PRE SN, Tk /N BRI ET Al Fh RIS 2505 1 1A
AN B, K FHSCs 28 24 U i 1 Bl 4 Pl 2 e Ach 34
J& , Al e JAK2 | STAT3 & [1 A1 mRNA 335 7K -2
Ko X 4R 7R BT B2 nT 38 2k BH BT JAK/STAT 15 53 % 1%
S A0 HSCs i Ak, NI & 45 s P4 AL 9 VE

P OHCAT T, VAT ORI CERAZIE ISR R R R B
BILIR S5 0 AL SIS b 25 305 P R 4 28 A a4 ] JAKY
STAT {5738 6 P , 4% A AE B, A HSCs T 4k, A
M & FE R T 4R VR
22 ERBEBEXPAFERS

FHOCHIFGE & B, A rp 3 P il o MEAS TR e I 9
AR AN ) O S R R R s 1 S e a W ES v
W p-JAK . p-STAT1 & 1 3R IK™, X 4 7= MEA iR AT 3 1o
0 JAK/STAT {5538 J 15 1 , 6 e /N RUF£- ik, i
FE I, ATARIE P 6 P RS T AR S A 36 ) ] AR 27 4
AR BT 2H 230 TNF-ou IL-1B \IL-6 7K, I R ATZHLR
o1 TGF-B..p-JAK2 . p-STAT3 2 [ £ 15", X #E/RFTAR
U 4 R AT S 41 ) JAKUSTAT {553 BE 6 1, % 46
i SO, DT e K U 44k

P AT AR TR T AR U B ) 45 v A i s
2435 P 0240 A 3 1 S JAK/STAT 15 53 #%35 M:
BB RAE SN, I e HE A I AR AL A E H o
2.3 BFFTSEHRAFERS

Wi 4R 2P R I, LT 4EAb K R & it 75 Ao
T P B3 7 A A R T A B L3 R A R e T
(aspartate transaminase, AST) . N 24 ik % % [if (alanine
transaminase , ALT) 7K F#AIK , FF2H 21 p-JAK2 . JAK2 |
p-STAT3 . STAT3 & H ik i o XI5 B 1 75 A5
B T A 21 3 4 ] TAK/STAT {5538 [ 156 1, D AT
07, T & ¥ ekt K U EF AL A o S b5
TR, ALK R Z e 6 M 28 B &R T 1
J& , KEUHZH21 p-JAKL .p-STAT3 & 1 DL X HSCs i fk
PRI SE B AN A LTI 7 RA T, X s
73 Hz 22 0] 3 151 40 ) JAK/STAT {3 53 B% 05 P , 3458 )
e, I ZE R RUITFEF defb it e o WFoR &80, 07 P vp 36 e
A3 R B AE W BT A 4E 4k /N R 4140 TGF-B
STAT3 I IE PE™, X H2/8 8 7 2% B Al i i 9] JAKY
STAT {55l s 1, ot/ N RUFET4ifb . B S0 9%
BRI, T A TG PR A AR AR BT U 2T 4E Ak
INETFLH SR JAK2 \ STAT3 55 1 £ 1A 7K F S R, T
YA R B R o X B s AR AR A BT 2 0 ] JAKY
STAT {5518 B 15, elest /N U4k

FH AT R, 7 A B R 25 K 3R H P R B O A AR B
A TR 255 Ly P L A JAK/STAT 5 %5
I M SR DRE , DRI A, DA R 4 G AT
AEAITER
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3 W E FIHE JAK/STAT (5 5@ BB & BT 4F
%4y,
3.1 FHMWREFHGES

VFAEA 0 & A he s 5 K BURFEF 44, 2R 5 DA
MALIR AR 245 57— FRAMA AL T TS & B, K R
1l H p-STAT1  ALT \AST . TNF-a . 1L-6 5% ik 7K - B f [
o AR A FBRAA AL RT Sl R A JAK/STAT 55
T M A AR AT SO, DR A 7 , DA T i K U
LFYifl ., AHIRBIFTE A B, SR A S 15 4T 4 Ak KRR
Jei, FLAfL 3 H ALT \AST 7K - 4121 JAK2  STAT3
mRNA 3 I5 7K 73 W] 5 BRI a3k $2 7 e &2 mT 3
1 P JAK/STAT {5530 B 1 , Wi - T ae , DA e 3%
KEFFEF4Etb . BETE & B0, FRAEA 5 vl 2% PR T£F
el K FUITFLH S JAK L STAT3 B 12635, FRAR R AE L
i 3 HE 7R % 7 AT A 1o T ] JAK/STAT 15 5 38 1% 1
P, e K UL 4k

P AT T, A RS A AL R R IE AR O S
T AL 25 52 07 Al 3d 2 ] JAK/STAT {553 B %
P, AR SAE SN, 35 IF DI RE , DT & #4538 £ 4 A
HIVEH
32 FEHMEXDHER

WS s , Ao A WU 21 4k A/ BUS , Hoaf i b
AST ALT /K-FH 2 7, BFZH 41 JAK L STAT3 1 %
IRE R NI, XN AT T A 0 ) JAK/STAT {5
S R T BOGE/NRUTA 4E L. BFST R IR, TE R IR A
[ g 2 R AR AT AT 4 b/ BRI 41207 TGF-B mRNA 3%
KK, HL28 503 [N 5 6 PR 41 R 4 4538 I 46 i
KIN, JAK/STAT 15 55 38 BN 6™, X 7R v 5 e 7%
BUEF AL AV FH T BE S5 4 JAK/STAT {558 G AT
Koo BAERAFUEGY R IR, ISR Ad T T HU 41 4E 4k KRR
J& P4 JAK2 . STATS 4K Rk K RRAE . X 38
75 P8 A5 A 3 2k 30 ) JAK/STAT 17553 B 1 | ol 3
KB4k . W50 E I, R T BB A 2T VR 27 4
AR BUFAL 2R JAK2 . STAT3 25 1 i W R Ak K F- , AT
P HSCs (3458 516 46, S $ 7 fR 77 7T ek s 2
At , HAEFIPLE] 530 TAK/STAT {5 5 8 B s AT 5

H LRI, AR s R T A
AR 25 5 07 AT A ] JAK/STAT {553 B
P, S HSCs 38 78 5 1% A, i 0 43 . DT & 48 el 35
FFEFAEALBITE
3.3 BRTSEHRHES

Ay ik S I SRS, AR 20 Ly S i R
AT AT T W 4 Ak K BUF 41 21 JAK2, STAT3
mRNA [k, AR LTS ALT  AST K, X $7R 4
B 5 AT 3 5 10 7 JAK/STAT 5 53 5% 15 e, 9820 T
YNHIIRAE, S5 AF D e, DT oo K RUFEF ik . 9%
KB, A4 fb K R & /NS T B, Hom i
JAK2 STAT3 mRNA FY 357K I BRI, X 4R 1%
J7 e AT A VR AL AT B 5406 JAK/STAT (55

T2 2024 4F55 35 45 15 ]

WPETEVEA G, AR LI, B g v] R IR TER
2 A6 K BRI 1 ALT VAST 7K DL R P41 2 JAK2
STAT3 2K [1 fl mRNA ik /K P, X R %07 st K
BT EAL VR FIAIL AR o) RE S5 i JAK/STAT {55 1 %
VA G I e S I, R SR I 5 T HUF &5
HEAl/ N BRT A TR HTF AU TL-22 7KF-, R 98 HSCs
H1 STAT3 mRNA BRIk o X $ 78 Z2 75wl 3 2o 410 7]

JAK/STAT {5 53t B i 1 , 3t /N U EF dEdb . KR

SECTE I SRR S, 28 iR DU 33 LR BR S , HSC-T6 4 i

T JAK2 | STATS £ [ £ 15 K-F B E FEAR . X fd s ik

VU35 4P 3 5410 o) TAK/S TAT 553 B 7% 4, 410 il HSC-

T6 M4 5E , TN A AR BCE AT AT e RO

H L P, SEEH R /NS B R R
JIFT7 IR DU RS B AT U 5 T s T A AL
VR AL AT 55 90 JAK/STAT {55538 i 0 v, v 2>
R 4n IR AE A §i] HSCs BEFHAT K .

4 5%

FEF AR o 08 A T i L 5L H i i s =2 w0
AR LGIIRTT T-Beo TP TERGE I A ittt e v i
I RAFSOR , T LGE A5 JAK/STAT {5558 14 5
Z: 5 LF A A n i B B AR . A SO JLAE 2T
PERLSY Ko 277 V¥ JAK/STAT 5538 B 0 T T A Y
WFSE AT REIRIA A5 2 B, LA AR T Ak 25 28
FNEL AT 20 3 1 vp 2535 M R o3 A D eyl a4
il JAK/STAT {5 538 15 M, BAIR S8 AE SN, #1) HSCs
K45, SEsR D RE NI A R s LT 4R PR . 2R
I, ST SEATIAAAEA R AL, iR 5836 1 5, h g
P I 52 5 TR TAK/STAT 15 538 967 IF£F 4E AL i
HEMERIA S, HE DRI R R LB 8L ih= 5
i) PR AR ELOC AR AR AT o R, A A5 S el
LT AEAL RS RVBON B — AR R RS2 LR T BIL
WA . B, HRTESEATE 5 B L Sl /4 e S 5
B, i s o KSR T B TRAT RPN A RS AN
o B, S5 S F AT R AFRTS JAK/STAT 55 1
55 A A Sl PR AR AT, 2D W rh 24 T
JR 3 R TG T LT AEAR R R YT R, DT A A7 Ak
HGSTRRAHT T10]
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