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Research progress on the prevention and treatment of renal interstitial fibrosis
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Abstract: Renal interstitial fibrosis (RIF) represents a pivotal stage in the progression of renal tissue injury to end-stage renal disease,
and its severity is directly correlated with clinical prognosis. In the pathology of RIF, myofibroblasts (MyoF) are considered to be the
core effector cells that trigger renal structural remodeling and the decline of renal function. Chronic inflammatory responses and
abnormal activation of growth factors and fibrogenic cytokines can promote the recruitment and proliferation of MyoF, resulting in
excessive extracellular matrix deposition in renal tissue. This article focuses on the multiple origins and activation mechanisms of
MyoF in RIF. It investigates the conditions and transformation processes of renal interstitial fibroblasts, pericytes, renal tubular
epithelial cells, endothelial cells, and bone marrow-derived cells into MyoF. Moreover, it summarizes the research progress in inhibiting
the activation of MyoF and treating RIF using traditional Chinese medicine (TCM) through key pathways, such as the transforming
growth factor-f1 (TGF-B1) pathway, platelet-derived growth factor pathway, reactive oxygen species (ROS) pathway, and Hedgehog
signaling pathway. By analyzing the specific mechanisms and multi-target advantages of TCM active ingredients and TCM compound
prescriptions in preventing and treating RIF, this article aim to provide more scientific evidence for the precise treatment of RIF with
TCM.

Key words: myofibroblasts; renal interstitial fibrosis; curcumin; ligustrazine; oxymatrine; Shenkang injection; effector cells;

signaling pathway

Yk HER: 2024-09-27

EEWE: EXARREFEETEINE (81760805); EFKHARRIFHEETTHINA (81460682); | ARYE HREI AL TBIRM (2020A1515010566,
2020A151501572); IARYITRHEAZR RSB H (JCYI20190809102413156); AMITHEHIX PA 5 AR FVARFED (FTWS2022014)

EZ RN oA, Wi, FWREEN, WS UL a4 &R 7 0. E-mail: rongyaoguiyuzhu@sina.com

«BIEMEE: WK, TIEERIE L, FAEEN, WA, WESEN S g VR4 SR T 5. E-mail: 1103704765@qq.com



© 2996 °

20254E 4 H $56% $ 8  Chinese Traditional and Herbal Drugs 2025 April Vol. 56 No. 8
i3 P

W 18] i £F 41k (renal interstitial fibrosis, RIF)
Fe B H A R I — MR R R B H R, &
BRI E ) b A SR R o K SRR 2, fF
B /NG B4Ry KA TE . B RALEAT R DL
(= A N2 353 O MR S S S N S L i N2 o7 11 )
(myofibroblast, MyoF) J& RIF 753 ) 32 225 N 4H
M, SR AE RN LA AT 4R R T
() 5 W B TBOR R V) AN RIF Ji B AZ 0 7] 1
MyoF 0% 51 KR8 S SLAMN B 4% (12 {5 240 i o1 Jik
Jii Cextracellular matrix, ECM) i BB, iA4i%
51K I AL B 5 D Reae 2k o H R, £1X4F RIF
WA BOR T RIS ARA IR, B R T H S
MyoF HARYE . JOE LA AT 4% I 28R SR /2 2 i
VG AT T R R e i

HAEAZ M SR AR, HAEE
P BRI TR L T BRI HAMES. 1E
-1l MyoF 25 RIF i B (B e, i 253E T i sr
Heb 2 52 777 1) 25 i PR IT 2%IE H 25 52 31 % R R
KESNAT . HAAMUBEE R TTAL. 2 MR H R Y
A A L ) S e OB, 3 RE AR M) ECM. IR BE
JUR, B R B HZUE D), psh, BARHEIT
R I 25 Re bt i F A A K K F--B1 (transforming
growth factor-B1, TGF-B1) JHM. M MJEMEA K
Bl (platelet-derived growth factor, PDGF) 1#E .
ihPE% (reactive oxygen species, ROS) . HIJE
{55 (Hedgehog) 1B IESEH NG 5%, iM%
Fhanf CEIA AT 4Ednfe . 4. B NE B
Y. N R AR e BETR I A0S W) MyoF ()i
FEieAr, MMEYE L b EkE RIF B0 Bk ), A
L EERANGIITEHLF MyoF BS54 BTEL
il IF R Gt ] 2 1 sy AR T
' 8] J57 1 MyoF HIMSGEEHLE], LA 257E RIF 1677
AU R HE— PR R S L AR R AE ZEAN R AR
P, ARk 257 B I T I AR S 5 R
1 RIF #RE+ MyoF A% L HifL

LRAEAAE I8 11 B o g i (R b B B A,
HAZ O AE T8 /INER S TR o X ok A 1 e g 2
[¥1 ECM AR . IEEBLR A bR 53 RIF R LA JE 30,
R B DIRERF SR R B AR STt AR,
AL ECM A% O I TTEkE & MyoF FEA,
X RRr R A M S 5 T AT 4 R S P LA AR )
MR, eI 75 % o-FIENUILE & H (o-smooth
muscle actin, o-SMA) [FEFPERIE, JRILHHEE

(RS 4 1 R B 57 A5 et ). #E RIF 1, MyoF A
Nz BEERR X, EHE T8 Sa4RRIR
BN ECM W%, IX— 4% 158112 1l B B0r 1A
HLER, BON'EThREH TR KA R . £ T
I, MyoF AMY Ry Wl RIF 3k BURSE bR,
N B I PR IT B R AR AT

FEIEF AR T, B/NERE B A XA 1)
MyoF /b, #R1f, 4B HAEEIGI, MyoF 76
B /INER BB /N R LX) X R i 5 P el X
BRI IEAE, O RIF SERE R ) e A (oo,
X—d i, AKETFSHRETAHEEE-, HhiF
it MyoF F3858, {R4EL. 1. IVEIRG R, FEE A
KEARBEIES K ECM. HX, MyoF MMUE
ECM A%, 32 H B AR r i . et
a3 WA AT T S O ) S R 4 R R 1 R A
2% ECM Z3fif, TN T B 2R 25 s 200, e Ak,
TEVe RIF (355 R B 28 P00 W e o B A st 1
B9, EREBHEMEFEF TS A, TREUR R TR
I3 QTR PRI I e, B AT PR E MyoF 3160121,
R, R /NERIIE . R 5K 5 R0 55 0] AR
RIF H A FEARZ ZAL, {H MyoF i B 16 58 5| 2 fr) B
INE GRS R4, RN 51 T Rk
FIRMEEERE.
2 MyoF BYEERFNECE ML

4T MyoF 7 RIF H [ EZHA, RGBT H
O SN SRR B, T34k
HHZ5YAIT RIF (T 7ESE 5. BEACR B, ERMEEH
R ZE SN, BN R 405 i S
) Jo R AT 4E 4N P 3 5 MyoF MO AT, B
ATTRE A B FFLE RIS 5, oS I BN MyoF!3l;
e INE TR R, R 0 R P R 4 e e 1k
P18 MyoF, JE K& ECM; 1AL, 16 R4%
e BEVE AN It R FEEAE IR RN MyoF,
JR AT AR & D4 254G S Y 4% DL 2 A
AR 51T, AT AR i Bl FH W RIF 3
Jeldl, W 1.
2.1 BEREALHEMAE

FSC T 4 240 WA D 8] 76 5 SR U R A 76 MR AR T 48
M, R T SRR ECM 2, SR
2 RS R S NI 0E - YN S b e g i1 4
HEREE MRS, (WD BSSEFEA (0
IRIRE A FEE A MEAEREES) GRS HFE
o SR, AR LUZ R0 SOER T



* —* ﬁ 20254E4 H $B56% $ 8  Chinese Traditional and Herbal Drugs 2025 April Vol. 56 No. 8 © 2997 -
BAE B i) i
R4 H LR TEAE AR S
f/ r . © . asMA
PR, wovn T
-
*\ f’ B / WUR £F 4488 \
S °
IR P32 ML
1 RIF & MyoF BYZEEFKIRE
Fig.1 Fundraising and sourcing of MyoF in RIF
ARE T SREAYURE T, R 4EAER R SREMAREE ECM RIREEIETTRR, ™ B g 1

FEWIE RN, X — R A E EA TN RS
AR BRI FA R, TS I R 4E A A A A S &
AR, EARMEYRE R, HAY
Fi% a-SMA ff) MyoF. MyoF fE354% J& o 8] Jii b ok
BOMWERES, PREHRPEEFER, A
WEe s RAFEMEARGR. EEIHAHRGH,
' T AT A A SR L T 1) m 2= 1), 5 R LA /)
B AN B PR R A A B B R 4
FARY, LRI SUE A4 S P2 . X Fl
i 25 T 20 R D) D) 265 AN A R 808 248 R I 245 ) 1) 56
PES DhRett, TEREAEE IR K AE . RETI R4
3 31 AR F 18
22 [ERRE

i % JE 20 M AE AR B AR A T B T TR B R
YL N R 4NHE, TR BN I A T e EE
ZEF, M AR MyoF B4k, SEUFHLLE
IR . BART S, 4 SR R4 %%
E, HITZ MR SCS N R T — ARk
MAZE %, X EEKR R T TIE KRG REN
BB B, e AT R FE L TR 5 R AT 24 A4
By, JLEMR T MyoF (R BTk, 768z
Regirh, JAARS S/ NE R B0 U R P R At
Z R DA AT . N B A BRI PDGF-B 1
RNKREE 557+, SHAME B 2igd s, ML
X T M ST, B RO A R T AR
W RO IR BN 7900 T B RIS R, P R A
Ji S i R IE ) PDGF-B 15 5 2 {2 4 i 41 AR
FaE B0 A BE EES, I MyoF k. x—

B E M, IS8T AL I B 1,
BENNE T AR R,
23 B/NELRAM

I 7 - 18] 78 i #% 46 C epithelial-mesenchymal
transition, EMT) J&¥5 b5 4f a5 e 727 5 4k
NEA R R E R X —d
b R G 2k R I A AR L 4 TR 3% AN A
i B Bt #4122 24 i 2 2 1S A A R 4 i R
TR, B /NE E AN B EMT #ALFRET,
B R AR AR R R, T AT 4R
JbsEY) (I o-SMA FIE TR ) Rk &, &
AR MyoFIl, #6758 J5 I 4n il IE A% i, Ree
PERREL IS, 7RI XA AR, A RIF
B, BAREIE B, EMT F1 MyoF 76 £F 44k, R
R EEAEM, TN RIF (RVA TR L E B S, 8
S AN [ 250 ER 20 B /N B R A R R AT, A
I RERS LR EMT HEFZRA, SEw] LLIMH] MyoF AH2¢
S5 EEE, FRE MyoF 20k £ i) ECMIS], [
b, H 2 Rk T AR @ T EMT AR, ek
/b MyoF W&k, M2 RIF FEF2ER6-27,
24 MR

W B - 18] 78 i % 4k Cendothelial-mesenchymal
transition, EndMT) & N 52 40 o 78R & (1) 4 2 Bl
HPORPET, SR 25 P9 B A AR PR 3045 1) 70 o2 4 M
PERE R . XA RS, 9 R R bR B Canifi
BN REEE D RIE T, MR 7R bR
Fik BTt. 43t EndMT B4k TR 117 78 R4,
PE— 8 %A Nl E— 2y MyoF#l, RIF 7%



2998 YE B 202564 B56% B8P Chinese Traditional and Herbal Drugs 2025 April Vol. 56 No. 8

o, BIRAZ B RIER TR, BEAUE A B SRRRA R (oK MyoF 7E
MfE TGF-B M RIKE 1| FERRMRB N KA LM 1) 5 H R — AR, TS 4
EndMT. #AbJ5 18 78 S 40 i 7 Jm S o Ba s BRI RS AR g sl . s o, fE IR M
T, —Ere sy MyoF), X8 MyoF KE KRS E/NVE TR B X8, BRI L) L
FAFFE Rt 2 11 ECM, B4R IR 5 8 1 A A 55, ???E?Hﬂﬁ’@’f'iﬁlﬁﬁ 12%, MAE RIFJEEME T, X—L

FECE AR A AEAARIRTE AL, e 2520 5 I
1B G AT HER0
25 EHERMHE

RIF ke k2 P BEliE4ii (EVRAA. (7]
FER T T 405, B 4ifE. kg prnmsegn
M%) o e BEE I B A B A R A T A
RFEMS5E, 7L MyoFBH, XA
K MyoF V&85 MK RS =Y, A REERR

B FF+Z 15%, 1X—URZIHER T B BElE A i

HAE RIF Jo 8 AN o] 2R e A FH S,

3 HZEF MyoF HIEHLEI R 5 S @i
BRI MyoF #: 4 E A ECM JURIY  E

HeJi, Wﬁ*%ﬁﬂﬂﬁ?ﬁfﬂﬁ MyoF & 142 H RTBh G

%ﬂj ERe) ﬁ%'ﬁ MyoF E’]b‘é‘i{%ﬁ% wa
X B 245 0 X T RIF A R BR YT

Hedgehog &
ZENTIX

THE), eI BERE, FHEENIEE  BURE, WK 2.
il b1 Ceoorm ) )
sxE ’ n A~ HEEI S
Zo Smad2 % f Sem) ELHZE
SHESH < PDGFRB BRI
IeRp CE RS Smad4 | 0-SMA
\ B E R B PG/ 1 B <
N g .
\ > = o & L’i "ﬁ\ B
EOREUES | N ~ : ‘\d& o
e / =< == ‘%5 L = oS ==
REBE / = K o o
% 2 "= oj?i
NEEmT - > //// Ak @ e 5
JAK/STAT v EEELEE #ﬁfﬁﬁ? . mmmm  FOER
/, - o cosces sessecscccssse
EETHR bt ol
KREBHRF ’/ NIV BRI E

JININING

& 2

i¥es

tch/Smo/Gh 1

PEGRIHIE MyoF f8X15 5@ EUIEIATT RIF

Fig.2 Treating RIF with TCM by inhibiting the activation of MyoF-related signaling pathways
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Table 1 Active ingredient of TCM improves RIF progression by inhibiting MyoF overactivation
W2 I LY RELHM NI Y B F#E £ FEHLHI SCHk
LW figr. 23, AR NRKAF 4 TGF-B1/Smad3 OB IR LT 44 ff- 36
MyoF #4k,
JIE NE UUO KH/HK2  TGF-BI/CTGF Al g =N 38
4H i & 4nH-MyoF %4k
AT S0 HE UUO KR TGF-B1/Smad3 O 1) SR R 2T 44 - 40
MyoF 1k,
HER WE UuUo KR TGF-p1/Smad2 7S MyoF 41 - 41
HRZEILA T R HEYI%4+-STZ  PDGFR/VEGFR 1) J 4 i -MyoF 4, 45
5 DKD K
N ESS] AT Uuo ki PDGFR/PDGFRp O Je 4 L PN B 44 - 46
MyoF #1k,
T HIT CEE i UUO KR/HK2  ROS/ERK1/2INF-kB  #iifil'15 /NEF b Jz 4 o - 51
il MyoF #44k,
SN S AR, 1% UUO KEUNRK-  Shh/Ptch/Smo/Glil R N - 7 40 - 54
52E 4 MyoF #1k
SE-Ry JRAL. RESE UUO KE/NRK-  Shh/Ptch/Smo/Glil 'S NE b R Al - 55
52E 41 MyoF #44k,
ZERMZHE 2 EEK UUO Kf/HK2  Shh/Ptch/Smo/Glil i)' N b B2 2 - 56
i) MyoF #%4k,
LI B LG NRK-49F 4 i PI3K/AKT S A R AT 4E A - 58
MyoF #%4k,
Fz2 HHEFIE MyoF I #IEHE RIF #E
Table 2 TCM compound improves RIF progression by inhibiting MyoF overactivation
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B R SR K#. fI&. 4 UuUO KR PDGFR/VEGFR Ot R At P s 4 - 47
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