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Advance in anti-organ fibrosis mechanism of triptolide
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Abstract: Fibrosis encompasses a range of diseases with intricate pathogenesis, primarily characterized by the excessive accumulation
of extracellular matrix, leading to the formation of non-physiological scars. Severe fibrosis can trigger organ failure, posing a substantial
threat to human life and health. Currently, there are no effective treatment methods available. Triptolide, a major active compound
derived from Leigongteng (Tripterygium wilfordii), has demonstrated significant anti-fibrotic properties in extensive research over the
years. Exploring its pharmacological effects and mechanisms in combating fibrosis is of paramount importance for anti-fibrotic drug
development. Against this backdrop, this study conducts a comprehensive review and analysis of recent literature pertaining to the
pharmacological effects and mechanisms of triptolide in the context of organ fibrosis. The findings suggest that triptolide can mitigate
organ fibrosis by inhibiting myofibroblast activation, suppressing epithelial-mesenchymal transition processes, alleviating oxidative
stress, attenuating inflammatory responses, reducing extracellular matrix deposition, and regulating autophagy. This review surveys
the current state of experimental research on organ fibrosis inhibition by triptolide, with the aim of offering insights for the treatment
of fibrotic diseases and drug development.
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(phosphatidylinositol-3-hydroxykinase, PI3K) /&
1 B (proteinkinase B, Akt) /ALY HEIHER
#BEEH (mammalian target of rapamycin, mTOR).
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kinase, MAPK). #[X¥-«B (nuclear factor-kB, NF-
«B) . A, EALSIEL. PYTEINEORT E WEE AR
SEN Lt BERZI 2 B 2T 4EA0 R A R B-0T. X LB LI A
HAERFBUZH ECM &R, mATAIHEIA 1
AP E IS
2 RBREAHURIETTHY

Il R YR IT o8 B AP 4R R 25 A 25> BT Al
Mo AT, BE At R e mR Al ik e A H] T4
RAENGA LA RIRTT, (HIX 2 PPy R RSS2
WTERE R, B 57 A 25 IR p A 2
AR SO, TR 2 18 TH R 2L F)
WABTEL, IS AEA 20 G AR b
BB ARRE IR 2555, (HXEEZGMIHA R R
PIELZ, R 2B R A4 R R AL OGB4 i
AR B B 25 AT Ak T W PR TR B B Bl 120,

IR AT Sk AR E T TGE-P A2 44 1% G R I 9 %
AR IEE s, H H TR A T TTE O EF
YL 25030, {f FH BUAT 4 AL SRS IR TT B 73 1)
JUANEPRIREE H AT B AT, (Hi24 ik, 8%
BREE M A 2t T 48 B EE A )
REZHHBEM, HARE—FERDZ, BN
M GBI WE LRI ThAL. TPL N AR
FEEWR Y 2 —, B—MIHE s NS
YIS, TPL Ref A JORE S N T G, (A s
RE VA2 20 B A T sz 4 i B el TPL AU BE 6%
FARITIVIE S HEIE . SRR ST RAVE R B AE
RPN, [ A UCHTEUA L T T B A
RIS . TPL X FZ 28T 4RI AH oA
SNV S
3 TPL AR B4 RIERHLE
31 B4

il A7 S A A — P VI e, R RN
L7 1) J 1 3 o AR SR R 0 5 ) %0 B 9 o i R o (
GUPEREACRE ) TR BRI B E T S . 55T
A AR AR RN DL B 28 e bR 9 55 i %8 (corona
virus disease 2019, COVID-19) Z5#8RE S 2 21 4
IR A o IR RIBIE F 38 B 4T AL IR Y B 32
0% N BT R, B Rz - 18] 5T A% 4k Cepithelial-
mesenchymal transition, EMT) Fls4F- 4E40 i i& 10 N
WUSAT 4400 (myofibroblasts, MFBs) 250171,
3.1.1 FPFHIE MFBs 3fft MFBs s&£F4ELmAR %
CORS AR, MFBs T AL AR S 1 A il T A 1k %
O B B AT 4Egn B TE A B E R g i Ak
MK, B REELAFAEN) MFBs 1@ 2 K2 IR
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MMPs-matrix metalloproteinases; LOX-lysyl oxidase; Twist]1-Twist associated protein 1; NOX-nicotinamide adenine dinucleotide phosphate oxidase;
ROS- reactive oxygen species; ERs-endoplasmic reticulum stress; FAK-focal adhesion kinase; Foxp3-forkhead box protein 3; NLRP3- NOD-like receptor
protein 3; Nrf2-nuclear factor erythroid-2-related factor 2; ARE-oxidative response element; Hippo-hippo signaling pathway; PTEN-phosphatase and
tension homology; GSK-3B-glycogen synthase kinase-3p; HO-1-heme oxygenase-1; AMPK-adenosine monophosphate-activated protein kinase; RelB-

nuclear factor kappa B subunit; Tnfsf14-tumor necrosis factor superfamily 14.

El 1 TPL MEZERELFENNEXEMFENS (BT Figdraw £275])

Fig. 1 Biological mechanism of triptolide on main organ fibrosis (by Figdraw)
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Table1 Mechanism of TPL anti-pulmonary fibrosis
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i EMT #7582 B/ 1% TGF-B1/Smad. NF-kB/Twist] 155 it % 21-22

B EBECM E¥  CSTBL/6 /MR ] NF-xB #0H] 5 A# S5 b (inhibitory of NF-xB kinase b, IKKb) i&fk. 27-28
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I SEAE R C57BL/6 /M NBGHIREL 8% FAK/calpain 15 585, IL-1p. TGF-pl. IL-13] 31-32

2142 HFL-1

1R Bl | 2R Tl TR,

1 indicates up-regulation; | indicates downward adjustment; same as below.
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Table 2 Mechanism of triptolide anti-cardiac fibrosis
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PI3K/AKtSS, 4k PR 2611 T 1) ECM SR HARER,

T 40 P ' /N ER B,

333 WMEEME  H WS AR B R AR
F2, RESE YRR B RN B I SR, AR ZREIRES R
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Table 3 Mechanism of triptolide anti-renal fibrosis
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NB/NE TR 40 HKC
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E-cadherin?
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5 FFIE 40 ) M2, Yuan SR TPL 704 140
ng/kg BEA RUAYT SIBE S FLITEUN ST, HAL
7] fg & TPL #0| IL-1p A1 TNF-a KA, BE T
i RelB HEM mRNA Fik/KF, PAL TR
Tnfsf14, 10 Tnfsf14 BEfEit HSCs S0 Il FF 21 4
&, $&7x TPL W] el i 4] HSCs Wik S isi/b I
RNV SR 4 L S 3R LA A PRI . A
G A YA, JRTT IR . BT R IR BRI L
FH¥# M (adenosine monophosphate-activated protein
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kinase, AMPK) 3G 8 ik 2 FRAL i) e I 41 24
1k741, Huang 2571V 8L TPL &3 7L 14 R AMPK
Bshi, B SLGI6AE ip TPL 50 ug/kg AE s 1M
54444k (FN. 0-SMA. TGF-B) Fl14%5E (TNF-a)
AR B SVREL R H B )21k . Chong S5 U761 1
TPL A7 MRS A Sk — FR 58 Ui e 75 2 1 JH 2 4 A
KB, KL TPL AJ &k 35 PEACR i 75 & S IL-6. TNF-

o~ a-SMA 7K*F, %59 TNF-a % 5/ HSC-T6 41 il
H NF-xB 24 6 2 B 14 NF-xB p65 1% % {7, x4t
S50, TPL nJ i@ it Hi NF-xB UG B AER AN
ANRIEDUITE e e . 45 b, TPL €M7 &
YO N BEA RS L AR 4Edl,  AE AR T o )
B K RA Rt — S .

TPL HUHAF4EAL 7 - BL WL 4.

&4 TPL HRT A4 AERLE
Table4 Mechanism of triptolide anti-hepatic fibrosis

g FIRIE

HL ik

AT AR EGE  CSTBL/GT /MR
SD Kt HSC-T6 4/

Wl AMPK {5578, FN. a-SMA. MCP-1|; TNFSFI4. IL-1B. TNF-a. TGF-B1| 74,76
a-SMA. IL-6. TNF-a/ 77

35 Hit

PRI 5T 2 Y A0 AR o 2 ik 2% SR B I A
(choroidal neovascularization, CNV) & pli 27 4
WRR, HE4&SFEUEENH ORI, H
W FAEAR P IEE X OGS 19 CNV AR 44
/NI B BB AR NIRRT TPL, 7d Ja kB, SRR
AHLE, TPL ZH FIAR RN £F kb AR 2 2 b 1k
AMSRIS R Mo B4 HIRE E R TGF-B/Smad 55
ALY (TGF-B1. Smad2 Smad3) Fik, R
W E-cadherin [{]3ik, £ TPL VYT 5 BEcisE Lk
By PR AN 21 4EALT8, R A 5T R BHU9L, TPL
IR H0H] NF-xB/p65. 1L-6 A FRIE, M

5T BT MR R AR /) B I 4 i &35 A e R
RIFMMIZIIRERE , ZZARIRIRLT4EAb i RE . Bl 45
W6 A G R YAl 2 w0 2 R A 3T R E S IR A
JE B IRFARM) TG A, Ja4RkiE TPL @it 4%
miR-16-1/HSP70B% 1 TNF-o/miR-1558(5 5%, FH
12 IR FBUIBRA M IL-10 BLFE /N B G 4484
WK R, RN ERAL SR AR, K
TNF-o. IL-6 #l TGF-B1 f)5R1A /K. Tao 2@ i
REREGEE A AWK ip TPL, 524 FI%k
AT AL AR B, TPL VAT 4 R A BRI 45
£R4Efk, ECM JURR AR AN S 2Rk i 3 TR
TPL P & 4 4L E LI L 5.

&5 TPL BraEMA4ELAERALE

Table 5 Mechanism of triptolide in prevention and treatment of other fibrosis

wE TFWIES WU STk
HRIA JE C57BL/6) /M AW bR s 4] M2 ERg UM, 3% TGF-B1 5 2 EMT, o-SMA. Col-I. 78
/g ARPE-19 TGF-B1. Smad2. Smad3|
7313 C57BL/6 /MR, NF-kB/p65+ IL-6. 0-SMA| 79
B HEARE  IL-10 &R WT MR V#% miR-16-1/HSP70 il TNF-o/miR-155 /5 5%, TNF-o. IL-6 fl TGF-B1|  80-81
2317 SD K ECM Ui, Col-1} 82
4 #HiE ZABE, MNEEA4ELraTR T EEEH. A

g5 bpris, TPL @ik if17 TGF-B1 &40 fafA ¥,
{EFF Smad. Wnt. Notch. Akt Z5 &5 5 HE,
SN L bRV A HIH] MFBs Y& bR - 7
AL AEMISMEBTRR . 2ORE/MAE NLRP3 i
s VAT RIE/R N At AN 4 H
Wik S5 RAL 22 75 2 B AP AL I K Fe itk AR . #8717 TPL
B ZMEs. 2MEAER T, O B JHE

fHEENRE, TPL BA—5E B EAMIR K Vs
mo FTUHSTROMENE I, e OB, i

FIRETETTF IS, X 257 R ] RO T DR FH 24 %2
SO . TPL FIfE FHE REAE B T e A ™
AN RSN IR S BT, DRI B s A B A
Ko A AR LRI 22, JF O LUR IR
A A8 FH AN [R] 4 P AL P 26 W AR R 48 250k 2 3
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A0 I R 24 FE A (1 TG AT Uk BE A I DR i BE R
MR 2§ ST AT 2 TPL JRJT & B 4R 4B 7 1
e R S8 . Rlk, IRAAITSE TPL B LA
FHEEAR, FehG BT & 3 I AL EE
AEERE TPL BRAITRCR . Wt JfE
R FLAE W PR S B R S8 D )2 N 4 3 B
AR, 0 BE 2R YT & B AT AL B S BRSP4
FAR o
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