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Research progress on the intervention effect of traditional
Chinese medicine on wound healing by regulating related

growth factors and signals
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' Gansu Provincial Hospital of Traditional Chinese Medicine, >?Gansu University of Traditional Chinese Medicine,
Lanzhou 730000, China
Abstract: Wound healing is a dynamic and complex repair process, including inflammation, proliferation, and
tissue remodeling. The stages are interrelated, and various unstable factors make wound healing more complicated
and more difficult. In recent years, research reports on the treatment of wound injuries by traditional Chinese
medicine and related preparations have gradually increased. This article searches domestic and foreign literature in
recent years, summarizes the intervention effect of traditional Chinese medicine on wound healing, and provides
new ideas and directions for traditional Chinese medicine to promote wound healing. Relevant literature on the
regulation of signaling pathways by traditional Chinese medicine and its preparations in wound healing was
searched through the literature, and summarized and analyzed. The way and time of wound healing depend on the
degree of body injury, tissue regeneration ability, necrotic tissue, foreign body infection and other factors. Local

debridement, surgical repair, anti-infection, and drug intervention are the main ways to treat wound healing. Since



infection, drug resistance, pro-inflammatory cytokines and other highly expressed factors will affect the normal
healing process of the wound, external force intervention is often required. Traditional Chinese medicine has a
long history of treating various wound defects. From the perspective of the whole, it regulates growth factors
(vascular endothelial growth factor, epidermal growth factor, fibroblast growth factor, transforming growth factor,
etc.) and multiple signals through traditional Chinese medicine and related preparations. Pathways (Wnt/S-catenin,
PI3K/Akt, PINK1/Parkin, Notch, TGF-£/Smad, etc.), accelerate the regeneration of blood vessels and granulation
tissue, inhibit inflammation, reduce hypertrophic scars, and promote wound healing in various ways. The main
direction of disease development is the research of traditional Chinese medicine, and the clinical treatment of
traditional Chinese medicine for wounds can add more theoretical basis and reference.

Key word: wound repair; growth factors; signal pathway; granular tissue; angiogenesis; inflammatory reaction

BT A A2 B S M 2 P R T SRR TR . ShA M E 2 AR, K
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WIS ZMEE. Hil, RE. FARMBE. USRI 2 6T Q& E
M2y, AV &S e RN EAE IR JohE ., SEFE A ZUE B0, 5 T S s oA B
H, RENERRA SR REERGES), EAKR B, 20 G &&= A, R
R PRT 5 DR 35 B T A R AR U I E R, p T T2 R R IR 755 ik
I DR 22 B MR U THT ) IE 8 @ S AR, QA5 S0 P 4oh 22 400 M N T 4R ZH 2 AR PESR BT, S04 B
PIZFH R 20, FEIRAT 4k, MR RE /)%, SO &G A E . HE X RAE
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e, o B R BRI O BRI 2 5 I 1.
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BB R 2 SRV LR, 51 MR AR AL FRRT, AR AR, )
S BLANE, QUK [REE T 20, BAHREMIMEE. IEF R &5 A IEX 5T,
EREARIE, MTTARERHHE, K S R . IR s R B, FPIs 24 vl il HHIE 5
WA R FRE R, S T eI &S, Hrh BEAPURSILEIR IR, A2 B 25, BA 2 W
gy ZHAL 2@, AR, MRPIR, wefEiE. S RAREITH &S R
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endothelial growth factor, VEGF) . R EEKF T (epidermal growth factor, EGF) . Ji&4f
Y41 i £ K R F (fibroblast growth factor, FGF) « #4¢ 42 K [K 7 (transforming growth factor-f3,
TGF-p) %, QUEIERUG, WU R FEEN RAEW, BRI, 51K &R M. 18
BT A I TR Botle B S 2 AR e, QB RN B WEFAZUERL. & 4
S {EEM, QUIEHE MEZREHRM, BEBRCN, QS Tk, hEgEEE
P KR 7 BRI & & SR Ui 2, IR T B IR R .

1.1 MEREEKEF (VEGF)

VEGF J& fie it i 4 A= M i F B A B V) A K 781, VEGF 532k 4 45, {2
M8 N IR b B, M @EEVERR &, 2 B AT C AR i AR AR F s i)
TP BTSSR v I D e RR RS T BRI HE DA B SR PR R 1L

o F 2z haRie. X2, JEMEEAR, AiEHE. EMEme %, FEEE
JO AR AR AN =S, H R TR R R B B PR K L A2 4% . VEGF AR
2 AN A
I MAPK X — V67 BE AR R, EIRR RIS VEGF 234 LIS N A 28 AL Y B2 4
MO B AN 34k, R I R 2R 208 AL . T3y (interferon-y, IFN-p) . FNEK-18

(interleukin-18, IL-18) . F/r%-6 (interleukin-6, IL-6) . C-Jx 8K 5% 4 fE /1 i B il

i (mitogen-activated protein kinase, MAPK) &%, PU#b 5 22z n]id it i

I, A0 VEGF A5k, MR RSER T -a (tumor necrosis factor-a, TNF-a) 55 [ P
FeDhRetnifn, VUWb B 2% 4% TNF-a, BEIRKE MG H IL-6. IL-18 C-Jx M8 &5 JERE A
THER, T IFN-yLASE EVREM, RIEHURIIERM, MM AR5, LR
A aM, RLBMEMIE. KH, L0, [t Mg, AFMEASAN, BaERHE.
R AN Th AL . B ER (hydroxyproline, HYP) A1 VEGF X IfiE AL EHEEM, T
LB TR A /N RA L VEGF A1 HYP [KFRREEVE T &, (Rt H A, %
PR ILRFHICRE Ccalcitonin gene-related peptide, CGRP) . P #)Jii (substance P, SP) . W#
I} 524K LA A BRIV 7Y 1 (transient receptor potential vanilloid subtypel, TRPV1) #J 4 find~
5L 5 7 A BT (e S 8, B3R I R A 2% TNF-a IR R BE 5 F-B (tumor necrosis
factor-f, TNF-p) BInidid KA H MAREIL, Bk 2015 1 RAEFIHRE, B4 T k4 24
JERGE . M E R SR B . B AE B BUE TGF-#/Smad-3 {5 5@, FiH A/ &-10
(interleukin-10, IL-10) F11IL-6 RAERH T, RmblAEERES), IREIHE&E02. JIT5%

FIR T w2 RHAE. mH. BOMARSEER, BAERSoE. ENUEM SR



AT 7 B AR K B ZF A 2 IL-18. A /% -2 Cinterleukin-2, 1L-2) K #75iE & E2
( Prostaglandin E2, PGE2) (¥ &1k, Wk R GE K. VEGF 51K & % = K ¥ -1
(hypoxia-inducible factor-1, HIF-1) . iG# K H T (placental growth factor, PLGF) . IfiL
G E (angiopoietin, Ang) 54N>/ AL B R A, LB H LR K R
B 5 AT #¢ % VEGF. HIF-1. PLGF. Ang-I. Ang-II%JA &% FGF-1. FGF-2 fil FGF-6 3£ 1%,
GV RS R B AR &, n] G R B MLRIERR, RIS B 0 20 248 A= 030,

1.2 RRAFHMEREF (FGF)

FGF & —MEZERNZWAERKRE T, A THIUAAZ BT 2 5 THUA A 2 5T R,
TEAHPRIG A S 4k IER R AR S5 07 TR 38 T R AERNY, @il 25T, FGF mlié
HAENVA IS, S 585 2B, 0 Q0T P 2F A ZVE RRUS, 3 T ZZ A I P9 R 4l
MO ThReREnG, (R AR A R Al A A0,

BOE iz EEE . NS SR, RS HN, BAAEMEEE, LG aEs, 4
USRI . 7 MR Bbes . B . SIRAERNHE A ALK, BAEAARE. W
Ik AR AL Ih 2. FGF nl et — %A (nitric oxide, NO) 7=4, o3 M 77k
Thie, WHEZFE-1 (Endothelin-1, ET-1) . MEAMMIRI 73T (vascular cell adhesion molecule,
VCAM) . H/%-13 (interleukin-13, IL-13) 1 TNF-aff) 5% Al 520 FGF ik, 1041
YA 53Uk, F0HI P R AR MR G, AR I A, B0 LA N 4 D RE . RIS A
SN T SRR RN F T PR 2 VRS R S ORI, AR 2 AT (2 iR FGF
(Basic FGF, bFGF) . VEGF. TGF-B1 A&, #&& NO & &, /> ET-1 KF, %0
HENE, SO MR, PRI Y B ThRE: RIS 40 IL-13. AI¥EE VCAM-1 (soluble
VCAM-1, sVCAM-1) . TNF-a/KF-, FEAREE RAEK 7RIL, RAGHMEERN, LN
SFHGUE RO & A, T EF ARG, AR M. 5. A,
TERY A B AN A, LA I AR L T I B S SIOE AE L2 F o bFGF S5TITAY I JR 25 1 (collagen
type 111, Col 1D FE [Fl 2 E (I A R A2 4K, I ik fiee 28 2 A A4S IR R 77 T $2 FF bFGEF
VEGF. Col IUKF, et AR BRI, @& rE. HA3R-5 (interleukin-5,
IL-5) SEHIE T 200 1 Chelper T cell 1, Th1) AL T Zi/ 2 Chelper T cell 2, Th2)
SPATIE, LA TS R 1 Bl (high mobility group box 1, HMGB1) Al sVCAM-1 7K
S BRAR 23 N UE RN, SR bFGF 2 ML P9 R A A, R T e 771 P X sVCAM-1.
IL-5. HMGBI1 7K*F, #&5 IL-10 /K°F, {2i3F Thl. Th2 4UA %% i, SMmPUIRRE, ZiE



VI, S IR R T 28 B AR R =S,
1.3 REEKEF (EGF)

EGF @ik A 5T, oA i i s RO R, (R A i A, s s & 4 i 1
SR E L, IEAS AN A 2L, I A 2 AR 019200,

RortEta b s k2. AiE. Al NS ah A, BAHEMAENL. 1R EHE
IVEF . AL (superoxide dismutase, SOD) WJFHWIG 2, 5 EGF 3LFEMEH, &
7 5 e ek A0 B T AR e R ILRE B0 K UL o EGF. SOD /K°F, 188 224 E i, =
fi% (malondialdehyde, MDA) HA4HMEE M, #if5 EGF X L4 EMARER, Eirtsfm
TGe B AT 4H| TNF-an A/ %-1 (interleukin-1, IL-1) « MDA /KF, &4 HIHRE
MK, R &G . M VEGF RIEBO A FRISH BR R v RE4E T, 2B 2451 T,
SlmEECE e, FrEnE R EAEMR, ¥ VEGE AKCFEIK RN BRI \E2H il
Z. BAR. RE . BAMH RSP GAR, e ln AR R AT . N\ et EGF.
TGE-B1. I W A KEF A (vascular endothelial growth factor A, VEGFA) HI#£i%, i
PREASE AL SITRE, AR 2, SRR A R LRk, BEE MBE, i
WL FT A, SRS ), ARt BT A 22,

1.4 #EKEF (TGF-5)

TGF-pZ 5QIMMEE 40 FE, 261 5 b B L A MR 1 DG R 2 — 23, ¢
BV AT YRR M ) S ARG TR, RO AR BORT B TSR 15 S e PN 2R AR KR

SR IRITANENE I I I ZA Bt m AR S )y, IE R A TE AR RIS T
o ML/ R 4R R A B 2> (platelet endothelial cell adhesion molecule-1, CD31) f£fE T
PN R A 2T, 5L L K T AR A BB RS, o-FIR IUDLE) & 1 Ca-smooth muscle actin, a-SMA)
S AR ENY), PR IR TGF-A1 M B R IR TR, S 7K I m 2 v B JBR A5 45 TR B
M4 TGF-1. F/r%-4 (interleukin-4, IL-4) . CD31 fla-SMA K3k, Wk R ZEH AN
A FIEF R TNF-afl IFN-p/KF, BUaESE, k. B M1 F M2 [2h4F
i, QUM &G ) oSk, SO (et BRI M1-M2 R4k, IE G &SP mE R
T2 EEEVER T . TGF-B1 -2 #R e 8 27 (heat stress protein, HSP27) HI4H iy
AMES TS Cextracellular signal-regulated kinase, ERK) 55, & 5885 HA T4k Kk
Ji& o HEESTE LIRS R L KR TGF-8 Ang-1. VEGF ML 42 B Smad-2/3 H-& 9 mRNA

Fik LSRR ERK (phospho-ERK, p-ERK) . ERK. HSP27 Fl#F&g 1t HSP27 (phospho-



HSP27, p-HSP27) /KF, H4MN_b R 4 fe i i Az ple, (Rt R ZFHEUAE i, o0 2 1 i s
s BEE R TR N, TGF-p/Smad-2/3 BERRA/KFREZ 2 @, $am 351 HA Bubl IR
T R G TH 84 (1 FH 2,

SRR, BB ENUERT. B EOA T CSRI R 7 R VR T 4 293005 v 2 5 75 e )
YRI5 R38R AT SEIR T RAMUAR A SR VEGF [IRIE/K, DA s A= i, ol i i
TEER, DI A . I AR A FLB R 2 (A R B AT B ) FGF KF, {2k 2R 4141k
K, WA RRAL U B A, IR RERZ ALK VEGF ZKSF, (R M A i, 48 0 A A et 1]
. OSSR NF3CSIA [ 8 45 04 r] 0% EGF 1958, M 40Is0 T Mo 8, AR T
GBS o ST H SR B SUITESTR] XY 5] 8 75 TGF-A1 H3R3E, 726 T 5 & 534 3k A 2
ALV, BHIH] TGF-B1 43 LA D 38 AR VERR HH L, ZE 6T 1 AN FE) B8 e R QT
WK
2 FEHBEEXESERTHRUERS
2.1 Wnt/B-catenin {55 1B &

Wnt/-catenin {5 5 18 % 145 B R A A KK B T4 IERS 7346 o B-catenin {5 5% 3
HAGE Wit (5 5l g1 5, RIEEERERE S, B a4iiuig 58 ). Wnt/B-catenin {55 il
FRAEH S E G S i A AR, A A A A L 4 I G R Ak DL ) T A
HEEBRE,

=B/ A BB AR — PO R QIO S AR R =R A A R .
ZHORL N T8 PR 55 K BRI, 8 3 P 5 Wnt/B-catenin {5 58, #2754 B-catenin,
R-HHMEE 1 (R-spondin3, Rspo3) mRNA [¥3Rik, FEAK O 45 K1 4 i A Rl e i -3 8
(glycogen synthase kinase-3, GSK-38) [l mRNA /K°F, {i#k VEGF KW HHL AR, ik
JREAFYEDIARII R 2, Wnem&aa®R, e m&ESee, ARpcs bk, FENK T
Firhl, T E -S4 B R B T K R 44U 4 7 B-catenin . 4k B384 5 K F--1 (Lymphoid enhancer
factor 1, LEF1) FIZHMEUE R (cell-myc gene, C-myc) %, 5 R LEF1 1 C-myc
ik, WoE T Wot/g-catenin {5 5188, $&m KRBT 34 (cluster of differentiation,
CD34) FEEEGEK-B1 (Integringl) HIPATERE TR, 4 INEI T4 Mk B2 5 B ) T Gt
AL, ik B 1T 8 I ] B9,

2.2 PI3K/Akt (5 SiBE

PI3K/AKt {55 5 JE /& 5 A 2B K DI QIS 5384, 5 5 I8 IR 1 40 3 A A=



e, XA RAT B IR E T AP T B XUE R, SR ) TP R A R EE A5 T T LA AR A
YEFOI, PI3K/Akt {5 5 I8 BEEE A S A IR 7, 0 B T A8 AR R AT SR

h 2L T 2 AR AR AR A, BRI O R R A S A A S, AR
PURANE « Préaf . oA B B SEH . BBV T BRI N RS, wld iy
PI3K/Akt 15 5@ B {3k TGF-B1. FGF2. VEGFA. il #ME )7 1 (extracellular matrix, ECM1)
Ma-SMA £ik, RIEER, MHEMSEG FEICDRALAF TNF-a. IL-18. IL-6. IFN-y
KV, IR SE, W QI B R A, DI A A SRR R . B, P,
BAC O ORI S M nioessE, BABURIEIL, FRETH IS5 D 3. BRAE S 2k mT
I PI3K/Akt 5 5@ B LR 2 b (R BE R SR A KT, Rt moRB LIRS T A Jo i R AR
KA F 1 Cinsulin-like growth factor 1, IGF1) FiAH N, #2& PI3K. Akt Rik/KF, 80
VEGF eI, (et et 44 A g 5 A, OO MR, 1 b e gi i B 4G, A et
GIEE RS, ZaAmBERGIrH A BA. BAE . SRR ESA R, A MM IR,
HIEAEMZ R A ERKER R BN E R, KR EKRAZ PI3K. Akt Fik 1]
BIHE, R =R E T AEE I A PI3K/AKt {5 S ERME T VEGF, HBUB £ M4
WEFHL S E S P 2%, CGE LR, ETE AT 4E4i i, Ie/b SOAE AR E, it gl
BT IRAC I, 38 IR e PR 2R 24, 4 T ) T A R4,

2.3 PINK1/Parkin 15 S i@ &

PINK I/Parkin 15 53885 50 S AR E VR R E R IE, LR E e 4 JUE R
LRtk BV B 2 BN, S5 A BA IR, SOk B A BT R
T2 BR AT YA R M 5 55 o0k, RS PN B A ARG, s AR LA ) S I S Ak
WAE, SIS R T, I IR A 2 A

PIURERS 2 REE I B0y, PIBLE A4, B SR, AN, B ] 90 KR
B MLV AG SR FH o AR RE I Jo R IR o G T /) BRZHL 2 VEGE . IRJR 4T 4E R
RikTtm, IL-6. TNF-ofIEREAK, BITSE, RAERBOEHNER, PEmMEFE, W
SR/ BRI AL 23 PINK L Parkin S A5G 2 F1 2 6E 3 (microtubule-associated protein
light chain 3, LC3) FIA B & THAWM, #F—DHIRPAEERS 7T+ PINK1/Parkin {55 il
ST STES ) R N N P 1 AN KU [T TRS S G P ek L T (chei i I = 18 Py 1 bR el T D eas i A ]
ol PEEBCERFFS . K. M. A RAFVIESEMR, BANRILR. FE5H.
AN . PHEBCT TR R /N RIE I, 0] #0% PINK 1 /Parkin {5 5 i@, L1



PINKI. Parkin. LC3-I/IEK 3Rk, TILRAENE, R QIHMAMLLRIAL IR, (Lt
M AE RN ZF LV, IR QI T S 7. 53 A7 SR e s B IR 2 i K 911 e
IS PIBK/AKt @ %, BE A .

2.4 TGF-p/Smad {5 5@

TGF-p/Smad 15 ‘5 il & G i & & h i EEZRER T, Z5HRERKEEE, BER
WAL TGF-AH LT 440U P ) Smad BRI, 5 TGF-A MM EAEN, (IR EH
AR A G 58, b TGF-BLEIZ AR 5 s Hh A 2 S B E FH B0,

R R TR A, BATEN. FIRIME S . & R Zm] e A R R
%, smad7 &ik L, FHWr TGF-g/Smad {5 5 i@k, MMIHH TGF-A1 X5 T BN I B i JRT
R, @S, BRI B ALY, KRB REP MM EEZN I, & T
FAEY, BHATIR. Srsafe. TRy I M B RAEAEHT o ARBR S 3R Aal L 1755 TGF-$1/Smad3
5518, 25 11 EE R 20 01K B 4L 23 TGF-B1 1 VEGF 255 LA 58 Jz [k 7 480 D e
RO, BB E, MBI A i TNF-afll IL-6 73, I8 AR IE SN,
et Gl &2, 277 ANBP HAES R . 65T, FLAMGESRA N, BADRMEM. il
WU Thak. 577 ANBP n] 2 R/ B TGF-B1 il Smad2/3 B ARIL, RmAIi1EE
(ISR Ski F3E, MUA A% TGF-p1/Smad3 (55, WA F 10 JRE SN, (3 A= 1A
ZERIPR R BRI, 93/ G T R A A 3
2.5 Notch {55 1@

Notch {5 5 1 ¥ AT 5200 61 17 &5 1) R W10 Be, 75 VEGF S8R 1, 52 I 1Y
AERKE Mg A, FEAE R A SRR b o i S AL

5 BRI AT BRARS R Bk 3525 K R ML Y TL-18 TNF-a 7K T, $215 NO ik, it TGF-8
AR, BB T HYP F=4E . PR (A i R SR LT i, kb B T 9888 SN,
TRA LS N R DhRe S . B 7 BT P05 KB Notchl . Twistl 2 FIRE M BT, #2758 1%
il 75 T 0E Noteh 55 18 B 6 K BRLGI T A 38 1E FAE B4, S5 AR se R, AN D7 Bmai T
BE RIS 2 5tz B AL, T 4 e B L 24724 (advanced glycation end-product, AGEs) [
A, RS C M (high sensitivity C-reactive protein, hs-CRP) {724 LA & IL-6.+
ESR )Rk, fRdtAKH FHEiEAL G R, $2m VEGF. EGF RikigE, dogiRibiad. &
B HORAS , ISR AR LIS PRI, D58 RAE B, A ROs /D 5 AR B, et @&,

=LET REPH=-EREEFRMEN, BA AR E A RS EH .. =-E%21 Rl



I E Noteh {5 58, $Ewm 7 ASULE N 4 (human microvascular endothelial cells,
HMECs) /MR ATA K 7 (platelet-derived growth factor, PDGF) . VEGFA fll ANG2
(RI7KT, ARE B R SRR R SR AT R ML, 98/ EUTT AR, (RHER R DTR,  nidln 5 0,
2.6 Hit{E S8

B EIREERSL, 2L RSB 2 PG SRR AR o AT R T AT
FEBZ—, JBRMEERNEY, BAFEN. FIRMESEEN . AT 8 #E Nef2
{55, B K 4L 2% VEGF 1 TGE-A1 HIRiE, Wit AL N8, /b T,
R AAET. SRMTLERS NG RN MRS, BN S SKRBIGRTT Bl
Mg AT 555 . SRS KREI AL ILK, #5321 (integrinfl, ITG-A1) Al
TGF-p1 Kik, v SFANMLANETTMLINLAE 5608, (LR R 4o A= A0 B SR 22 ek, Tn
PRENH R A A MEE AR S, FRESFEMEMR, nTRERIENER A, 12
7~ ILK {5 51813 1 ITG-B1 1 TGF-A1 5 81T & & AR 36 A 2 V1B R 08, ik Y 4 55 %2
HERIE. X2 BA. WK, RENKT SR, USRI WA . kg
Wb 55 22 iz ] I 4% MAPK/ERK G, FRARSESE 155 R G0 K R Z 1 a-SMA | 1
iR a2 5% (collagen typel alpha2, COL1a2) 1 TGF-p1 kK, | PI3K/AKT ¥
WA, WS H BT i, kS, R E QNS B R R,

T HUAE KN T EE AR VEGF. FGF Ml EGF % iE/KTF, 7T TGF-73#
{55 0 % E EALHE Wnt/B-catenin. PI3K/Akt. PINK1/Parkin. TGF-f/Smad fil Notch 2541 5515
S, B ERAHSCERKE F RIEAIR R A RIE, TR 1 M B BAER, St
FfEREE R . b2 ad 45 A2 K B SO 05 5 18 B B 1 A 1 ALV e L3 1
M 2,

F 1 P AR R EKE 7B & & B e AL

Table 1 Mechanism of traditional Chinese medicine intervening wound healing by regulating related growth

factors
g gy AL iR fERRCR TER#E A
TCM Ingredient Usage Type of Effect ofaction Target
wound
VY 4b 55 4215 SWE. X, WH O BIRWEM MR FEMIME A KM VEGF. MAPK. IFN-y.
Simiao Yonglan H4H. HEE JHRRAM M, RS Puk  IL-18. IL-6. C-JR R
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H. TNF-a
VEGF. HYP. CGRP.
SP. TRPV1. TNF-a.
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