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[ Abstract]  Hypertrophic scar (HS) affects the
function and beauty of patients, and brings a heavy
psychological burden to patients. However, the specific
pathogenesis mechanism of HS in molecular biology level
is not yet clear, and this disease is still one of the clinical
diseases difficult to prevent and cure. MicroRNA (miR) is a
family of single-stranded endogenous noncoding RNAs
that can regulate gene expression. The abnormal
transcription of miR in hypertrophic scar fibroblasts can
affect the transduction and expression of downstream
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signal pathway or protein, and the exploration of miR and
its downstream signal pathway and protein helps deeply
understand the occurrence and development mechanism
of scar hyperplasia. This article summarized and analyzed
how miR and multiple signal pathways involve in the
formation and development of HS in recent years, and
further outlined the interaction between miR and target
genes in HS.

[ Key words ] Cicatrix; MicroRNAs; MAP
kinase signaling system; Transforming growth factor-f3-
Smad signaling pathway; Phosphatidylin-ositol-3-kinase-
protein kinase B-mammalian target of rapamycin signaling
pathway

Fund program: Regional Science Foundation Project
of National Natural Science Foundation of China
(81760345); Autonomous Region Postgraduate Scientific

Research Innovation Project (X]2919G202, X]J2022G174)

BRI (HS ) 5 1E 5 BEIRAE SN UL D) 5 A Hiig 2t
AR R ORI B 1 S, A I 2 A R
FE PRI FIZEAR A TR A A A R ELRE T G A5 AL, i 2
X} R B S I RERE IR 2 o FEAMULL HS B Y BT,
PR BRI Z IR H BRI 7R B b HS
(R 15 B T A5 A DY B B T B AN T 43 (L HS
FARE 535 A 2 K Zom I G R 1 8 4 B, JLATE 9%
JE I PR ME B ME TR e 22—, DAL, SR AT R A B T
Bt HS JE A Fi i A0 AR 5 B T 5 R R AR
K AT MK Bl RNA (miR) A HS 1077 #E R AT 52 45 22348
2 IR AHT ST A PR R S T miR AR S A SR O A
TR O R AR IS B RR T TR R
SCEEE miR 1 HS H 1R LR AT 2558

1 miREHSHHIER
miR 2 — Bl LA R 1 4 AR RE 04 v B AR SE 0 N TR E
it /N RNA 431, nl 5RO B 37 AR BE X 25 5, 30




haeletn 50 EE 24 2023 452 A4S 39 25 2 ] Chin J Burns Wounds, February 2023, Vol. 39, No. 2 - 197 -

JHE PR ) B A B AR . miR (R F R R E B e
52RO . BT i 45 T miR AT s il
YR E AT miR, 0 BB AL AR Z RO A B
SFIIRTT RIS BRI, OGS4 A miR S HT 5 [ 1
FAYT A . miR AT AR HS (OCHEBY BE , GUHE RAE 5 P
B AR TR 0 I B A o B R 2 3k A R A5 A 3l B, i
W HS IE L. — 2 miR LY 0619 Bl 9 S 4t
FIXF HS (T MG ST AAAEA 72 /E ], miR F 2@ AT
TGF-B-Smad {553 4% i i I IV L - 3 -Vl ( PI3K) -2 11
ity B (Akt) -Mifi 3L 30 ) 7 1 25 2= 04 1 (mTOR) {5 53 % |
MAPK {5 538 i J Janus ## (JAK) - 15 5 56 5 S 5% 5 300G
K7 (STAT) {5 538 6 LL S BT Fb BOF2 00, [ miR 5415
T I W AE ARG PR ) A R BRI R

2 miRETEESEBEZIMHS
2.1 TGF-B-Smad {55l %

TGF-B-Smad {55 518 #% 2 5 30 HS ¥ B 15538 i e
2 AR ARG R A A B, U R B B B R
YEHT, HoAp TGF-B M HE Y Smad2 . Smad3 fiE i HS £F 41k,
Smad7 1] HS £F4E4L' . miR-29 A/ K B9 HS
T W E Y RV E o T —TIURUE R AL |
Z A IR G R IR 56 Hp, AF 58 3 8 miR-29b B L4
(remlarsen)$ ] T HS " JC IR [ P B PR b b A, 36
B remlarsen BJ g & —Fh B HS 094 Rl 7).

R A1 5286 7R, miR-26a, miR-205-5p ., miR-486-5p
miR-133a, miR-519d. miR-663, miR-143-3p. miR-211-5p.
miR-145-5p 7 A HS " £ 35 T # , H 7 miR-133a.
miR-663 i i3 # (] 4 ] TGF-B,, M1 0 i) A HS o Fb () 38
B IR HE Fb AT s miR-26a \miR-205-5p .miR-486-5p
W03 3o 9 1 0 ) Smad 2, AT H HS 0 F (3858 A1 32
Fb B9 # 7"+ . miR-143-3p i@ i3 # i 41 ] Smad3 T
miR-211-5p i i ¥8 [ #0H] TCF-B 244 2, AT i i A HS
Fb A3 58 AT A s miR-145-5p DU T L3 4[] fisf 2 fia) 410
il Smad2 .Smad3 5 TGF-B,, i # il A HS 1 Fb (3 5E i
FEIEALVEFD AR T s miR-519d AT L2 38 4 80 1y 410 1 270 SR 3
WM 7 H N8 TGF-B 321K 1 55 Smad2, i {2 #F A HS
Fb M=, WS E Y, miR-497-5p 76 HS Hh 33k F
P, AT ISR 0] Smad7 , WA E A HS B Fh o T (T
W B A AR B o T3 ILILBN 2R 1 (a-SMA) 938 22 R 2 Fb
ALFD M54R3 A OF 98 £ B, miR-296 RE i 2 T 14
TGF-B, W1k , NI il 6 H- HS H Fb (38 5 A T A I
A s miR-411-3p FE TR 85 2155 10/ BRUR IR 2F 41k
REHY RN A, I 0T DS 3 8 1) A ] Smad 32 R IH T T
AN TGF-B-Smad 5538 #% , A iU/ e SR 26346 .

1 4 A 4 S AR R S AR SRS RNA, TR % Al
TRTETCANA T e B B L, AR /DRI T
145 J5 T i HS 4141 5 A HS (% Fb § miR-29a 7235 F i,
miR-29a 1& i (49 A8 107 6] 38 5t 1 40 i Sk U 9 41 3 1k

(hADSC-Exo) i i3 #U [] #7 #il TGF- B, 1 3 35 , M ifif 411 il
TGF-B,-Smad3 {5538 I , Bl HS () Fb £ 44k Z 230, IF
AT HS f R A E A R R T 0/ U R
A AEAAAL 5 N HS (19 Fb FO g2 2], 9] miR-192 RIHE [ 1)
il Smad AHEAE & A 1, NITFEAL T L MR AL S o-SMA
B 2 15 5 1% 5 A BN S 2 3 2o A [ A A A 5T T A
hADSC-Exo A 3 43 miR-192-5p/IL-17 3 & A/Smad 1 ik />
JE SR LR Fb [ L Fb (55 A A K HS BT I

Ph EAFSE R, miR AT L3 3 4 45 HS 1 TGF-B-Smad
15538 % T 4 TR R0 Fb 355 RS A T 5 BRI
L, HZ A4~ miR o] DL 1) 9 4 6] 1S SE 0, 14> miR A 0] 48
] Z2ANSE LR, DATATIES A9 19 £6% 5 1) HLS 02 15 K e
2.2 PI3K-Akt-mTOR {5238 %

PI3K-Akt-mTOR 15538 i /2 I L6477 & I 0% 20 A P 5%
BS54 SR A% , PUAR 530 e 1S 1T ORI & R %
SRR VR, ST AESRAE HS WS A i . Ao i
/R, miR-143-3p . miR-155 7£_A\ HS H i 1k T, Hod i
miR-143-3p 38 13 ¥ 1] i) 45 4% 2l 2L K 7 (CTGF) , AT
P HS 1 Fb H Akt/mTOR B /2 16 UL K T T2 i Ji7
a-SMA [ ER3K i Fb 138 58 FE 35 Fb 9 PR T2, 187> ECM
B UL AL, DL e HS HE — B kR . S BN,
miR-155 7] B0 [ P 405 R 7 1o (HIF- o) DA TP
il A HS 7 Fb (9 3 58 , B AR5 R b Ake 19 3R 35 (IE 52
PI3K-Aktil f§25 T Ll #2)  (HARIH] Fb TR ; 3 —5
R w33 235 miR-155 25 W 3 W/ D B HS MR, If
i S HE S B AT TR WFSE B, miR-205 7E N HS (1) Fb
AN ] LA 5 8 1] 3 ] Smad2 540 TGF-B-Smad {5518 %,
b AT 5200 PI3K- Akt {75 5 308 1, 148 A 388 ok 14 2 /N AR B
B M AN HS R FD (345 5 AT RS, HAR F Fb Y
JHT

W52 W], miR-130a.miR-181a fE A HS 63k 13, 1
HH miR-130a 38 1k 48 [ 10 5 (B A 90 4 10 RIS 5 Akt BTGP
TR HE N HS v T T2 S0 439 & Fb [l L Fb 155 £k
I K Fb B39 FE 48 miR - 130a 410151570 7T LA 25 el bl ol 25
FAB 0 B R ZF 4k AN BUBE RS bk B A R AR
miR-181a i = 81 [ 3101 55 10 5 e o 1A e 2 B0 T 1R 1 L%
kTR AR EE R (PTEN) AT fEdE A HS T IR
R eIk AL HE Fb R3S HT, 0561 Fb AR T, HE g2 1S i
—BRIED . HHMIRTE M miR-494 7E N HS F&GA R
P&, T miR-494 By 2 Ge A2 AR #F HS B9 TE Ay, BRI 3k
miR-494 AT T | I J5e J5 A8 7K S 38 Jin L Fb AR 102,
ML ] fig 5 58 ) 0 ] PTEN #8035 T PI3K- Akt {5 53 i A
SR T kP A 5 U RE 22 S R R AT RE L B o T
A I IR B 3K, 18 miR-494 1 238 AR, T A AR A PR 13 R
JE AT B 1 Az 10 B D

DL EAFSE BR , miR o] DL 5 98 $% PI3K-Akt-mTOR {5
38 P A A ORI HS TR AYSE A BRI T SRR
OB, 1A miR AT DS 0 22 2515 530 fi L 36 3 % HS 1



- 198 - Rl 500 4 Z ik 2023 4E2 A5 39 555 2 8 Chin J Burns Wounds, February 2023, Vol. 39, No. 2

F ., H miR P85 4T A8 A R AR — I 1T LA A
2.3 MAPK{F 5@

MEAME S VA5 0 (ERK) J2— 280 i TAn i i g B2
T 22 S RN 95 A TR N TR i R AL BE T I R R, R
ERK1 A1 ERK2 X 2 #lV. 51, ERK 78 40 4 5 08 T3 72 il
HEAEH , ERK A5 538 & MAPK K% i — SR 25 5
W, AN, MAPK BLEF (MEK) 1/2 2584y 7 JRE MAPK {55
T I PR S D L TSR B MEK 1/2 1T LTS ERK, 1 i
12 Ak 1 ERK 3F A 20 A 4% a7 3875 Fb 193858 43 1k, e 442
HS (R,

WF 5% 78, miR-22 76 A HS W 35 N, i £ ik
miR-22 1] Lff A HS o Fb i MEK 5 B2 16 19 ERK1/2 %635
RALK , 2400 00 0 300 R 0 A5 e SR 0 ) 551 p21 SRR 1, P 34
B TR0, B R miR-22 AT B8 8T MEK-ERK-p21
15530 8% , 76 HS 19 R m AL h B ¥ AR . fh g
91, miR-181b-5p7E A HS ik i, HomTHE ) 4 il #2004
P SR (1 2% 15 AT 2 Fb 86 48, 98/ Fb R T, 34 in MEK
R Ak ERK A p21 325K ; AL7E 33 335 miR-181b-5p Y A
HS 1 Fb H 8 F MEK #0157, 7] #8-4% 74 miR-181b-5p /53
FILEIRT VR
2.4 JAK-STAT{E S 1%

JAK-STAT {5538 If 1 5 5 B 7324k . JAK STAT # 1
3N AT AL, JAK F1 STAT 25 (1 D) B 5 4 sl 4l i Y -5 &7
FIR V2T 5 8 I JR I S 3o kA, SR
I B TR T HS B A A B = .

A BFSE B , miR-210-5p AJ 48 [ 401 1] STAT-5A 38
1% STAT3, S B ELEZ Fb AL WL kb, i i JAK-STAT {5 5538
F A2 HE N HS b Fb 3RS, BRI miR-210-5p ] 4 4%
TGF-B %S H A HS B Fb 1 o-SMA B335 ; miR-382-3p 7E
N HS 3k T i, 38 5o 80 [ 90 ) STAT-1 M) 1S o
Fb A8 5E . A B 5% % WL 5] miR-190a-3p 76 A\ HS &
I b9, AT ISR A 45 CUB Mt Sushi 2454438 1, Wi fi 0
N HS 1 Fb 193E 8 FIEF 4l 3810 L9500, IRl it Rk
miR-190a-3p 1] GEHLIE Fb H 1 JAK-STAT {5538 i

3 miR 5 HMEE FEZE HS R (E R

miR 75 HS HAT 5 DL AR 53 A B4, i T AR
T Bl 0 35 DRk 2 % LT i, AR B0 s HS HE B AO 76 o
WF5E B, miR-9-5p .miR-10a . miR-98 .miR-137 .miR-205
miR-495, miR-627 , miR-3187-3p . miR-3613-3p £ A HS 1
TR T, HAp miR-98 A L i ELPEH0 I T B J5 A i 41p
il HHS H Fb R34 58 . A7 W52 3 R AE A B = R 23 LA
miR-422a . miR-2116-3p Fl miR-3187-3p A .0 4 PN I 55
RNA %%, 4351 i 7~ 3 B8 N 46 78 S Hr 577 38R A A
HE R MDY, A2 N HS B Fb SE56 7R , miR-10a LALF i
TRt D5 A O A - 1 R A IR T D 3 A S
FE T4 A AR U -1 (MMP-1) B 235, Tl HS B9 5 5
] miR-181c A & 35 T 0L 1] 3814 R 8 il 769 T 7 il D5 i

TEH, TG HS AT L . miR-137 18 2§ i 40 ) 2254
2 SN S I YN 1IN = S RO O 5 | B 2 Al
miR-627 3 = #8110 N HS B9 Fb Bk i B REA K T Y
2535, T30 O HS o OFb B85 I 4R B Fb g T
miR-9-5p i1 88 5] 410 ) A HS 1 Fb Hh it 3 4601y iR 14 5
VI A LI P BFE FEE S Fh I T2 s miR-3613-3p
) 50 s L ) 0 ) A A R 1 A R TS BB R A
KT YAl /N U 5 L HS Hh Fb AIFFE 26, miR-101 A] #8
125 4 zeste [Al PRI 38 7 2, AT AR HS A9 Fh v T TR
JE R o-SMA [ 22351 . A BIFSE 8 1 3 A8 K L HS AR A8
FW], miR-495 3 i) $1 1) 545 25 DB AT LA HS T2 Wiy
T AR /), ) I 2 B miR-495 0] LA HS o Fb B9 5Y 1T
08 B SRR AR ZE Fb M T

miR-31-5p. miR-222 , miR-6836-3p 7£ A\ HS 1 ik F
W AR A& T AHS B Fb Th miR-31-5p #01
A HIF-1 40060 B, NTTBGE 1 HIF-1ac, 3% HS 51 Fb
FIHEBE A ECM A5 8 s miR-222 1 2 A8 ) #0) MMP-1,
M ZE N HS (% Fb 3848 , Y84 Fb (4 3, 30 Fb (9 1=,
R 3E HS I K s miR-6836-3p i 1 4 1] {2 1 CTGF ik,
AT E A HS H Fb B35 AT ECM B A8

DL EBFSE 45 5 B , miR 78 HS Ffa] 8 3 (0§03 R Ff 2
B W AT A BRI A Y e DA 3 , e nT LA 1o R A
it 114 2 3 R 4 2 e DL A e i, 5 LRI LA 3o 0 2R K
R F-LAA R0 HS (9 5 i .

4 BEER=E

R 4 22 (R F Y 2B, AR PR AMIE TS HS rh RE L 5G4 miR
P 22 7K AT 38 2 3 A s i 2 2 22 0 i TE A S i, DA
A RAMHIHS 5 Fh 2o BE 378 R JF S 23k, BT % miR AYHE
[f1] 245 9 0] HE 4 LR AR R HS Wi B FNE YT SUsA B 25 . Lk
AT, T 4MR IR B SR HS (193505 Fia T 2
RAFRCR I R AT B2 F AN AL 32 miR , 538 #0 ) i i) 1
BEAEZRAS RNA SR IATE miR , 78 S 52 900 BAR () TCRHR A7
H B — 1) miR BT TE I R AR R A Bt R, SR ]
fEE miR 2 5895t 22 0538 I 5 4t 1 DR 20 ) 42 4
P4, A B — miR BT (55 B, Mk DL E & A 4%
B miR KM, 25 HSTE s A S M B 2 . X 65
HSJE ML ANAL 5 miR Z 18] AR EAE A TR A Y1
B EARMATIE 2L WIS . 5 BB 5 DF 9T IR A 5 i
A, RS IR A S B I miR X HS HEAT i RCH B AT
PRI A EE B AR R 25 02

B2k
[1] Limandjaja GC, Niessen FB, Scheper R], et al. Hypertrophic
scars and keloids: overview of the evidence and practical
guide for differentiating between these abnormal scars[]].
Exp Dermatol, 2021, 30(1): 146-161. DOI: 10.1111/exd.
14121.
[2] Finnerty CC,Jeschke MG, Branski LK, et al. Hypertrophic



haeletn 50 EE 24 2023 452 A4S 39 25 2 ] Chin J Burns Wounds, February 2023, Vol. 39, No. 2 - 199 -

[4]

[5]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

scarring: the greatest unmet challenge after burn injury[J].
Lancet,2016,388(10052):1427-1436.D01:10.1016/S0140-
6736(16)31406-4.

Lv K, Xia Z,Chinese consensus panel on the prevention and
treatment of scars. Chinese expert consensus on clinical
prevention and treatment of scar[J/OL]. Burns Trauma,
2018,6:27[2020-05-08].https://pubmed.ncbi.nlm.nih.gov/
30263894/.D01:10.1186/s41038-018-0129-9.

Potekaev NN, Borzykh OB, Medvedev GV, et al. The role of
extracellular matrix in skin wound healing[]J].] Clin Med,
2021,10(24):5947.D01:10.3390/jcm10245947.

Lee HJ,Jang Y].Recent understandings of biology, prophylaxis
and treatment strategies for hypertrophic scars and keloids
[JI. Int ] Mol Sci, 2018, 19(3): 711. DOI: 10.3390/ijms
19030711.

Meng XM, Nikolic-Paterson DJ, Lan HY. TGF- B: the master
regulator of fibrosis[]]. Nat Rev Nephrol, 2016, 12(6):
325-338.D01:10.1038/nrneph.2016.48.

Herter EK,Xu Landén N.Non-coding RNAs: new players in
skin wound healing[J]. Adv Wound Care (New Rochelle),
2017,6(3):93-107.D01:10.1089 /wound.2016.0711.

La Rocca G, King B, Shui B, et al. Inducible and reversible
inhibition of miRNA-mediated gene repression in vivol[J].
Elife,2021,10:e70948.D01:10.7554 /eLife.70948.

Wang X,He Y,Mackowiak B, et al. MicroRNAs as regulators,
biomarkers and therapeutic targets in liver diseases[]].Gut,
2021,70(4):784-795.D01:10.1136/gutjnl-2020-322526.
Wonnacott A, Denby L, Coward RJM, et al. MicroRNAs and
their delivery in diabetic fibrosis[]J]. Adv Drug Deliv Rev,
2022,182:114045.D01:10.1016/j.addr.2021.114045.
Gallant-Behm CL, Piper ], Lynch M, et al. A microRNA-29
mimic (remlarsen) represses extracellular matrix expression
and fibroplasia in the skin[J]. ] Invest Dermatol, 2019,
139(5):1073-1081.D0I:10.1016/j.jid.2018.11.007.

Chen Q, Zhao T, Xie X, et al. MicroRNA-663 regulates the
proliferation of fibroblasts in hypertrophic scars via
transforming growth factor- B1[J]. Exp Ther Med, 2018,
16(2):1311-1317.D01:10.3892 /etm.2018.6350.

TRAT, W], F L . miR-133a 1 i 184 AE PRI 2T 4 40 g 1
B8 R DGR I RIA ). v B 2 B BB AR K, 2021,32(11):
658-661,681.D01:10.3969/j.issn.1673-7040.2021.11.006.
Qi J,Liu Y,Hu K, et al. MicroRNA-26a inhibits hyperplastic
scar formation by targeting Smad2[]].Exp Ther Med,2018,
15(5):4332-4338.D01:10.3892 /etm.2018.5984.

Qi J, Liu Y, Hu K, et al. MicroRNA-205-5p regulates
extracellular matrix production in hyperplastic scars by
targeting Smad2[]].Exp Ther Med,2019,17(3):2284-2290.
DO0I:10.3892/etm.2019.7187.

Xiao Y. MiR-486-5p inhibits the hyperproliferation and
production of collagen in hypertrophic scar fibroblasts via
IGF1/PI3K/AKT pathway[]J]. ] Dermatolog Treat, 2021,
32(8):973-982.D01:10.1080/09546634.2020.1728210.
Shen W, Wang Y, Wang D, et al. miR-145-5p attenuates
hypertrophic scar via reducing Smad2/Smad3 expression
[J].Biochem Biophys Res Commun,2020,521(4):1042-1048.
DOI:10.1016/j.bbrc.2019.11.040.

Zhou X, Xie Y, Xiao H, et al. MicroRNA-519d inhibits
proliferation and induces apoptosis of human hypertrophic
scar fibroblasts through targeting Sirtuin 7[J]. Biomed
Pharmacother, 2018, 100: 184-190. DOI: 10.1016/j. biopha.
2018.01.158.

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Li Z,Wang P,Zhang J,et al. MicroRNA-497-5p downregulation
inhibits cell viability, reduces extracellular matrix deposition
and induces apoptosis in human hyperplastic scar fibroblasts
by regulating Smad7[]].Exp Ther Med,2021,21(4):384.DOI:
10.3892/etm.2021.9815.

VKA MR, 3,45 /1N RNA-296 78 G b AR MR rh Y
3 B N AT 4 A0 1 AR 0. T AR R 4 Ak AR, 2021,
37(8): 725-730.DOI: 10.3760/cma. j. cn501120-20210420-
00142.

Zhang Z, Gao X, He Y, et al. MicroRNA-411-3p inhibits
bleomycin-induced skin fibrosis by regulating transforming
growth factor- $/Smad ubiquitin regulatory factor-2
signalling[J].] Cell Mol Med,2021,25(24):11290-11299.DOI:
10.1111/jemm.17055.

Yuan R,Dai X,Li Y, et al. Exosomes from miR-29a-modified
adipose-derived mesenchymal stem cells reduce excessive
scar formation by inhibiting TGF- $2/Smad3 signaling]]].
Mol Med Rep, 2021, 24(5): 758. DOI: 10.3892/mmr. 2021.
12398.

Li Y, Zhang ], Zhang W, et al. MicroRNA-192 regulates
hypertrophic scar fibrosis by targeting SIP1[]J].] Mol Histol,
2017,48(5/6):357-366.D01:10.1007/s10735-017-9734-3.
Li Y, Zhang ], Shi ], et al. Exosomes derived from human
adipose mesenchymal stem cells attenuate hypertrophic
scar fibrosis by miR-192-5p/IL-17RA/Smad axis[]]. Stem
Cell Res Ther,2021,12(1):221.DO0I:10.1186/s13287-021-
02290-0.

Mu S, Kang B, Zeng W, et al. MicroRNA-143-3p inhibits
hyperplastic scar formation by targeting connective tissue
growth factor CTGF/CCN2 via the Akt/mTOR pathway([]].
Mol Cell Biochem, 2016, 416(1/2): 99-108. DOI: 10.1007/
511010-016-2699-9.

Wu X, Li ], Yang X, et al. miR-155 inhibits the formation of
hypertrophic scar fibroblasts by targeting HIF-1a via PI3K/
AKT pathway([]]. ] Mol Histol, 2018, 49(4): 377-387. DOI:
10.1007/s10735-018-9778-z.

UK R, M0 B, 45 /N RNA-205 72 A3 A MR i
Fe ik B AE ). b A2 b 45 2k 75, 2021,37(2): 180-186.DOL:
10.3760/cma.j.cn501120-20200219-00071.

Zhang ], Zhou Q Wang H, et al. MicroRNA-130a has
pro-fibroproliferative potential in hypertrophic scar by
targeting CYLD[J]. Arch Biochem Biophys, 2019, 671: 152-
161.D01:10.1016/j.abb.2019.07.003.

Zhou Y, Shi X, Li S, et al. microRNA-181a promotes the
proliferation of hypertrophic scar fibroblasts and inhibits
their apoptosis via targeting phosphatase and tensin
homolog][]]. Ann Palliat Med, 2021, 10(4): 4563-4571. DOI:
10.21037 /apm-21-604.

He T,Zhang Y, Liu Y, et al. MicroRNA-494 targets PTEN and
suppresses PI3K/AKT pathway to alleviate hypertrophic
scar formation[]].] Mol Histol, 2019, 50(4): 315-323. DOI:
10.1007/s10735-019-09828-w.

B EE, TR ET I, BRI MicroRNA 7238 Az PR v i A gk e
U] BE 2% 25 i, 2020, 26(21): 4200-4206. DOI: 10.3969/j.
issn.1006-2084.2020.21.009.

Dong S, Sun Y. MicroRNA-22 may promote apoptosis and
inhibit the proliferation of hypertrophic scar fibroblasts by
regulating the mitogen-activated protein kinase kinase/
extracellular signal-regulated kinase/p21 pathway[]]. Exp
Ther Med,2017,14(4):3841-3845.D01:10.3892/etm.2017.
4942.



- 200 - R S a0 T &2 2k 2023 452 A5 39 45 2 8 Chin J Burns Wounds, February 2023, Vol. 39, No. 2

[33] Liu B, Guo Z, Gao W. miR-181b-5p promotes proliferation [41] Chai CY, Tai IC, Zhou R, et al. MicroRNA-9-5p inhibits
and inhibits apoptosis of hypertrophic scar fibroblasts proliferation and induces apoptosis of human hypertrophic
through regulating the MEK/ERK/p21 pathway[]J]. Exp scar fibroblasts through targeting peroxisome proliferator-
Ther Med,2019,17(3):1537-1544.D01:10.3892/etm.2019. activated receptor {[]]. Biol Open, 2020, 9(12): bio051904.
7159. DO0I:10.1242 /bio.051904.

[34] Wei S, Qiu Y. MiR-210-5p regulates STAT3 activation by [42] LiLHan W,Chen Y,et al. MiR-3613-3p inhibits hypertrophic
targeting STAT5A in the differentiation of dermal fibroblasts scar formation by down-regulating arginine and glutamate-
[J]- 3 Biotech, 2021, 11(5): 243. DOI: 10.1007 /s13205-021- rich 1[J]. Mol Cell Biochem, 2021, 476(2): 1025-1036. DOI:
02777-w. 10.1007/s11010-020-03968-4.

[35] 743k, 575 5 56,4 miR-382-3p I A A M i & 2k 4 [43] Li J, Li Y, Wang Y, et al. Overexpression of miR-101
M A BA5E )], o 2H 2 T REATSY,2023,27(11):1758-1764. suppresses collagen synthesis by targeting EZH2 in

[36] Gu S, Huang X, Xu X, et al. Inhibition of CUB and sushi hypertrophic scar fibroblasts[]/OL].Burns Trauma,2021,9:
multiple domains 1 (CSMD1) expression by miRNA-190a- tkab038[2022-05-08]. https://pubmed. ncbi. nlm. nih. gov/
3p enhances hypertrophic scar-derived fibroblast 34859108/.D0I:10.1093/burnst/tkab038.
migration in vitro[J]. BMC Genomics,2021,22(1):613.DOI: [44] Guo B, Hui Q Xu Z et al. miR-495 inhibits the growth of
10.1186/s12864-021-07920-8. fibroblasts in hypertrophic scars[]]. Aging (Albany NY),

[37] Zhang Z,Huang X, Yang J,et al.Identification and functional 2019,11(9):2898-2910.D01:10.18632/aging.101965.
analysis of a three-miRNA ceRNA network in hypertrophic [45] Wang X, Zhang Y, Jiang BH, et al. Study on the role of
scars[]]. ] Transl Med, 2021, 19(1): 451. DOI: 10.1186/ Hsa-miR-31-5p in hypertrophic scar formation and the
$12967-021-03091-y. mechanism([]]. Exp Cell Res, 2017, 361(2): 201-209. DOI:

[38] Li C,Zhu HY,Bai WD, et al. MiR-10a and miR-181c regulate 10.1016/j.yexcr.2017.09.009.
collagen type | generation in hypertrophic scars by [46] Zhang Y,Hong WL,Li ZM, et al. The mechanism of miR-222
targeting PAI-1 and uPA[J].FEBS Lett,2015,589(3):380-389. targets matrix metalloproteinase 1 in regulating fibroblast
DOI1:10.1016/j.febslet.2014.12.024. proliferation in hypertrophic scars[]J]. Aesthetic Plast Surg,

2021,45(2):749-757.D01:10.1007 /s00266-020-01727-w.

[39] Zhang Q Guo B,Hui Q et al. miR-137 inhibits proliferation
[47] Liu F, Chen WW, Li Y, et al. MiR-6836-3p promotes

and metastasis of hypertrophic scar fibroblasts via targeting

pleiotrophin[J]. Cell Physiol Biochem,2018,49(3):985-995. proliferation of hypertrophic scar fibroblasts by targeting

DOI:10.1159/000493236 CTGF[J]. Eur Rev Med Pharmacol Sci, 2018, 22(13):
[40]  SBpKkE MR, 035,25 1N RNA-627 76 B85 AE PR rp (1 32 4069-4074.D01:10.26355 /eurrev_201807_15396.

ik K AR ). b AR B 5 24 7, 2021, 37(4): 369-376. DOL:

10.3760/cma.j.cn501120-20200225-00090. (Y= H #5:2022-05-08)

Bk P, -
BRE-SHRABSEUERET-8,WHEERE:FSE-—SUEGEE
S5 EREH S 4L H
5| A #& 3 : Abd El-Aleem SA, Mohammed HH, Saber EA, et al. Mutual inter-regulation between iNOS and TGF-f,: possible
molecular and cellular mechanisms of iNOS in wound healing[J]. Biochim Biophys Acta Mol Basis Dis, 2020,1866(10):165850.
DOI: 10.1016/j.bbadis.2020.165850.

BT A S RIS W (g , I X4k 2 28 P RO BRIE B2 o A8 PR B 1T AR A TE 5 175 9 2 NOSGINOS)RY i
AKX AT HE— WA INOS 7RI T A v i AR B PR L PN Bl A W Al G e U2 3 B WFFE 1 INOS 1R TH
A VR FIALED, AT R - (1)iNOS & BT — 4 AL AU TR IR 5 (2) ZEQITE TP NOS i 323k ,iNOS . mRNA FIEGTG M~
A, B T — AL B K RRAR s (3) 7ERY TR LRI ] iNOS 25 S Bl & S8 IR , 7EME I 6] iNOS 2 S BURIR I . %61 1l ) 73
TR AN AT A3 M B A INOS R 2 5 I TGF-B, mRNA Jz Hi 28 1 /K 7, 38 i Fb AR R DUAL, $2 7% iNOS ] BE il 12
TGF-B, {5 5 il AL R 1T P A AR, TGF-B, B €10 Fb 7 A= i Z YRR 1 o 2T 45 RAE ] iNOS X A PR G 1 5 22 5C
U KA INOS (S M S E @A, I S A A TFHIR ;INOS 5 TGF-B, Z IAITEFE I 2 H A AEK S AR T R s Y, il fig
J2 iNOS T 5 A0 A AL 5 M 00 845 B 1T — 4L U1 X 2y SRR (LA P B T bk 153 02 IR 2% B S A B T
T R S K T ACRE T REAR

1 3CHI, 4% A (Biochim Biophys Acta Mol Basis Dis),2020,1866(10):165850; %% A1 , 7 £



