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Abstract

excessive deposition of extracellular matrix in the dermis after skin injury. The pathogenesis is complex, which

Keloid is a benign fibrous tumor of the skin caused by excessive proliferation of fibroblasts and

may be related to genetic, immune and cellular signal transduction pathways. Keloid is one of the frequently occur-
ring diseases in clinic. Keloid scar can not only influence beauty, but also are often accompanied with picking pain,
pruritus and even cause dysfunction. Due to the high recurrence rate after treatment, more and more researchers pay
attention to the molecular mechanism of the keloid. Some studies have shown that TGF-B (transforming growth
factor-p) is an important effective factor for the formation of keloid, which plays an important role in the regulation
of cell proliferation, differentiation and immune function. In this paper, a correlative research on the relationship of
TGF-B and Smad in keloid formation were summarized, and the pathogenesis of keloid was explored.
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Fig.1 Production and activation of TGF-§
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TGF-BAER AR # R 1/E H T SECM AL 4 AH
HE, A H A 8 fEECMAT & A7, AT FH IETGF-BY
ARG & BT TGF-BR N 7 22 MECM P B i
LLC, Jfit— P X LAPHEAT 8 /K filt S 45 K738 T, M\
MRS YETGF-B o A UEHE 2 B, TGF-P ] 4% 21 15 1
flkpH. )i 4 J8 £ 1 B¥ (matrix metalloproteinases,
MMPs). I 1107 Y0 56 0, 2F 1M 5 TGF-B2 1K 45
B IFROE T E RS, KA AY) RN

FritZ 4b, TGE-Pik Al Ll i LAPHE C-dii )
& # &5 64 (arginine-glycine-aspartic acid, RGD)5 %
HERAG, WSS Y B8 AR ORI
TG AT TGE-BI1%, 5 M M TGF-B AT 1 FH 115 F2 hk
R YEAR MY, 75 I M U AT 4E 40 M e Ak, i3k S 80
JERIECM (AN J5 2 EDUTRR I LT -4 . LR ET 44T
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TEAL I TGE-B X RE LASS 70 i/ H 43 Wb i 5 RAEH T F
FE AR AT 2 A B AL R 2T 4 20 B, AT T B —
TR (12 a3 £ 2 14 A= PR A (34 130

2 SmadZE B FKiEELA

Smad [ X5 R 3 ZALHE Smad1~9, H ATR
PRI T Re vl 4y =3, BPSZ K058 Smad(R-
Smads). F[F @ B A Smad(Co-Smad) Al i %
Smad(I-Smads). R-Smads X 88 W3, B S &=
TGF-B¥iE 1 AR-Smads(f2 3% Smad2. Smad3) 1 H
B IEA K E H (bone morphogenetic protein, BMP)
S5 ) BR-Smads, (45 Smadl. SmadS. Smad8
#1Smad9. Co-Smadftl#fi Smad4, & v UL 5 T i
TLIIR-SmadsE &, % $BMP KX TGF-B(5 5 1@ i, /2
TGF-PR G & K5 T R B L FZERN .
I-Smads 4 #5Smad6f1Smad7, I-Smads & TGF-B/Smad

AR 21 (1512).
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AL LR R IR 20 F0 IR (1T A



2054 LRk -
TGE-B
iBind to
Cell membrane TBRI
|
®
Smad-independent pathway @
; Inhibit
DNA «<—
Nucleus
P: AL .

P: phosphorylate.

&3 TGF-p/Smad{s 5@ <EE
Fig.3 Schematic diagram of TGF-/Smad signaling pathway

A5 i #E, 1-Smads s [ AT LLEIT 17 )
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BEWNTE R T4 e %, SR 4 EE
B R, TS 4EA A2 . BRI, 1-Smadsg
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3.3 JETGF-p/Smad{5 S5 SiEMEK

B3 7 Smad/k #i Y TGF-Bf5 5 i #% 4, TGF-B3Z2
P& A6 ] LLIE 1 B0E Smad 3AF AR R P i 48 4 0
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activated protein kinase, MAPK), U14H il M5 5 1
9P 1/2(extraeellular signal regulated kinase 1/2,
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Dy BEAT KB SL a6, DMERE— PR 2 R LS 41
TGF-B/Smadf5 5 il A7 5% i) £ 4 Ak < B K1 A1 i
TR, il PR b S A i T RORIZ E SR AR A&
AR R .

SE K (References)

[1]  HUANG CY, LIU L W, YOU Z F, et al. Keloid progression: a
stiffness gap hypothesis [J]. Int Wound J, 2017, 14(5): 764-71.

[2] DINPARASTISALEH R, MIRSAEIDI M. Antifibrotic and
anti-inflammatory actions of a-melanocytic hormone: new roles
for an old player [J]. Pharmaceuticals, 2021, 14(1): 45.

[3] OGAWA R. Keloid and hypertrophic scars are the result of
chronic inflammation in the reticular dermis [J]. Int J Mol Sci,
2017, 18(3): 606.

[4] LAN H Y. Diverse roles of TGF-B/Smads in renal fibrosis and
inflammation [J]. Int J Biol Sci, 2011, 7(7): 1056-67.

[5] LOBODA A, SOBCZAK M, JOZKOWICZ A, et al. TGF-B1/
Smads and miR-21 in renal fibrosis and inflammation [J]. Media-
tors Inflamm, 2016, 2016: 8319283.

[6] MOSES H L, ROBERTS A B, DERYNCK R. The discovery
and early days of TGF-f: a historical perspective [J]. Cold Spring
Harb Perspect Biol, 2016, 8(7): a021865.

[7] HE Y, HUANG C, LIN X, et al. MicroRNA-29 family, a cru-
cial therapeutic target for fibrosis diseases [J]. Biochimie, 2013,
95(7): 1355-9.

[8] PONIATOWSKI LA, WOJDASIEWICZ P, GASIK R, et al.
Transforming growth factor beta family: insight into the role of
growth factors in regulation of fracture healing biology and po-
tential clinical applications [J]. Mediators Inflamm, 2015, 2015:
137823.

[9] FUJII D, BRISSENDEN J E, DERYNCK R, et al. Transform-
ing growth factor beta gene maps to human chromosome 19 long
arm and to mouse chromosome 7 [J]. Somat Cell Mol Genet,
1986, 12(3): 281-8.

[10] DERYNCK R, JARRETT J A, CHEN E Y, et al. Human trans-
forming growth factor-beta complementary DNA sequence and
expression in normal and transformed cells [J]. Nature, 1985,
316(6030): 701-5.

[11] DERYNCK R, JARRETT J A, CHEN E Y, et al. The murine
transforming growth factor-beta precursor [J]. J Biol Chem,
1986, 261(10): 4377-9.

[12] CHENY, ALI T, TODOROVIC V, et al. Amino acid require-
ments for formation of the TGF-beta-latent TGF-beta binding
protein complexes [J]. ] Mol Biol, 2005, 345(1): 175-86.



2056

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

XU X, ZHENG L, YUAN Q, et al. Transforming growth
factor-p in stem cells and tissue homeostasis [J]. Bone Res, 2018,
6(1): 2.

SAHARINEN J, KESKI-OJA J. Specific sequence motif of
8-Cys repeats of TGF-beta binding proteins, LTBPs, creates a
hydrophobic interaction surface for binding of small latent TGF-
beta [J]. Mol Biol Cell, 2000, 11(8): 2691-704.

JENKINS G. The role of proteases in transforming growth
factor-beta activation [J]. Int J Biochem Cell Biol, 2008, 40(6/7):
1068-78.

SHI M, ZHU J, WANG R, et al. Latent TGF-f structure and ac-
tivation [J]. Nature, 2011, 474(7351): 343-9.

YANG L, DU X, LIU L, et al. MiR-1306 mediates the feedback
regulation of the TGF-B/SMAD signaling pathway in granulosa
cells [J]. Cells, 2019, 8(4): 298.

HILL C S. Transcriptional control by the SMADs [J]. Cold
Spring Harb Perspect Biol, 2016, 8(10): a022079.

ZHAO B, GUAN H, LIU J Q, et al. Hypoxia drives the transi-
tion of human dermal fibroblasts to a myofibroblast-like pheno-
type via the TGF-B1/Smad3 pathway [J]. Int J] Mol Med, 2017,
39(1):153-9.

HU H H, CHEN D Q, WANG Y N, et al. New insights into
TGF-B/Smad signaling in tissue fibrosis [J]. Chem Biol Interact,
2018, 292: 76-83.

MOUSTAKAS A, HELDIN C H. The regulation of TGFbeta
signal transduction [J]. Development, 2009, 136(22): 3699-714.
ZHOU X X, ZANG X J, PONNUSAMY M, et al. Enhancer of
zeste homolog 2 inhibition attenuates renal fibrosis by maintain-
ing smad7 and phosphatase and tensin homolog expression [J]. J
Am Soc Nephrol, 2016, 27(7): 2092-108.

INMAN G J. Linking Smads and transcriptional activation [J].
Biochem J, 2005, 386(Pt 1): e1-3.

VALLURU M, STATON C A, REED M W, et al. Transforming
growth factor-f and endoglin signaling orchestrate wound heal-
ing [J]. Front Physiol, 2011, 2: 89.

JINYJ,JTY, JANG Y P, et al. Acer tataricum subsp. ginnala in-
hibits skin photoaging via regulating MAPK/AP-1, NF-«xB, and
TGFpB/Smad signaling in UVB-irradiated human dermal fibro-
blasts [J]. Molecules, 2021, 26(3): 662.

CHA'Y, KIM D K, HYUN J, et al. TCEA3 binds to TGF-beta
receptor I and induces Smad-independent, INK-dependent apop-
tosis in ovarian cancer cells [J]. Cell Signal, 2013, 25(5): 1245-

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[33]

[36]

[37]

[38]

51.

DUPONT J, MCNEILLY J, VAIMAN A, et al. Activin signal-
ing pathways in ovine pituitary and LbetaT2 gonadotrope cells [J].
Biology of Reproduction, 2002, 68(5): 1877-87.

BABU M, DIEGELMANN R, OLIVER N. Keloid fibroblasts
exhibit an altered response to TGF-p [J]. J Invest Dermatol,
1992, 99(5): 650-5.

NAGAR H, KIM S, LEE I, et al. Downregulation of CR6-
interacting factor 1 suppresses keloid fibroblast growth via the
TGF-p/Smad signaling pathway [J]. Surf Sci Rep, 2021, 11(1):
500.

YU K K, LI Q, SHI G F, et al. Involvement of epithelial-mes-
enchymal transition in liver fibrosis [J]. Saudi J Gastroenterol,
2018, 24(1): 5-11.

BRAN G M, SOMMER U J, GOESSLER U R, et al. TGF-B1
antisense impacts the SMAD signalling system in fibroblasts
from keloid scars [J]. Anticancer Res, 2010, 30(9): 3459-63.

LIU X, WEN F Q, KOBAYASHI T, et al. Smad3 mediates the
TGEF-beta-induced contraction of type I collagen gels by mouse
embryo fibroblasts [J]. Cytoskeleton, 2003, 54(3): 248-53.
BONNIAUD P, KOLB M, GALT T, et al. Smad3 null mice
develop airspace enlargement and are resistant to TGF-beta-
mediated pulmonary fibrosis [J]. J Immunol, 2004, 173(3): 2099-
108.

LICHTMAN M K, OTERO-VINAS M, FALANGA V. Trans-
forming growth factor beta (TGF-B) isoforms in wound healing
and fibrosis [J]. Wound Repair Regen, 2016, 24(2): 215-22.

ASK K, BONNIAUD P, MAASS K, et al. Progressive pulmo-
nary fibrosis is mediated by TGF-beta isoform 1 but not TGF-
beta3 [J]. Int J Biochem Cell Biol, 2008, 40(3): 484-95.

COPCU E, SIVRIOGLU N, OZTAN Y. Combination of sur-
gery and intralesional verapamil injection in the treatment of the
keloid [J]. J Burn Care Rehabil, 2004, 25(1): 1-7.

WU X, BIAN D, DOUY, et al. Asiaticoside hinders the invasive
growth of keloid fibroblasts through inhibition of the GDF-9/
MAPK/Smad pathway [J]. J Biochem Mol Toxicol, 2017, 31(8):
€21922.

TOSA M, MURAKAMI M, HYAKUSOKU H. Effect of lido-
caine tape on pain during intralesional injection of triamcinolone
acetonide for the treatment of keloid [J]. J Nippon Med Sch,
2009, 76(1): 9-12.



