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[ Abstract ]

degree of pigmentation disorder. It may not only cause cosmetic

Burn wound healing often shows a certain

and psychological issues affecting patient’s normal social
activities, but also increase risk of skin cancer or photoaging.
Although normal skin pigmentation is fairly well studied, the
mechanism that leads to dyspigmentation after burn injury needs
to be further explored. Based on summarizing the mechanism of
normal skin pigmentation, this paper reviews the latest research
progress in postburn dyspigmentation in recent years.

[ Key words ] Burns; Melanins; Mechanism

Fund program: Action Plan for Science and Technology
in Major Disease Prevention and Control (2018-ZX-01S-001);
Medical Research Project of Wuhan (WG18Q10)

NS R B £ AP T R RN R R R b
ML EA GBS, Kb BEaREESFMA" . Bl
BT AR A 5 3R D0 TR BRI R A R O B R
B AL 22 5 . Spronk 25 IFE X b 1 Ky Y BE U5 ULEE A
83.7% My i M A FE VT P fg , Bk R O R H

DOI:10.3760/cma.j.cn501120-202007 14-00344
A5 BAE IR, W 1
1000-1004. DOT: 10.3760/cma.j.cn501120-20200714-00344.

Guo XY,Xie WG.Research progress on the mechanism of wound skin dyspigmentation after burns[J].Chin J Burns,2021,

37(10):1000-1004.DOI: 10.3760/cma.j.cn501120-20200714-00344.

e 05 e A Tk G 20 ik AL ) 1) 40 5 k(0]

KT HZERESGHRZPT 430060

JEE, J58 s Ak B Bk BT 5 TR T H ] R € € 3R I 2 BB 40 b e
JHR B0 68 e T R R R €5 B TRT (3 3R LA I, DR 22 T B (1)
L A5 ) — R R Y B 5 TR T 3R I 2 Ak LAAS B A
RO 4 B T A SE LA o A SCHE IE Ik £
%?ULEHL%IJE’J%WL XF e s I B Tk € 3R DU A AL AT
LRk DU g e PR 177 $ AR

1 EERBRMEEREN

BRI TER R ORISR OEKREN
TR IR R o B 2K xR A 4 B W A A 4 i
B 3240 51 A DNA AR5, ORIt Jz Tk 9 56 B4 78 A
JE AR EE YR, R & R R TR Y
HE 5 2 BB R R R (0 3T 70 A%, 3R W1 T g A R 6 3R R AT
T AR S IR R R R Y e T e — A
P RO e s R ki R R s A R (AN
B BRERNAR, BRMEEBE 2N BRREREZ
A T(MCIR) /NIRRT AH 5% S 7 (MITF) (79 B2 3 3/ 1%
#Z K B(EDNRB) 5 il i F S 5 H Itk #HHEEE
fEM .
1.1 GARJUEL-R

BT B ME A B FMAE — i R AR DG 2

,/\Tf?iﬁéﬂ%lﬂmuuﬂﬂﬁ@%i LR A, R
Er)ﬁﬂm it U A0, A A 2245 A R AT ﬁzimﬁlﬁﬂﬁ
M, G452 R LR R M R, F A b o R R A, B —
A S 2 40 38 3 AR 5 5 AT 40 A4S KC A ) B R B SR K
Bz, MBE/MMENG R RO EE, RBEMEE R B E
1 i 1) 4830 19 KC #532 , RAEAE KC W 4R % b o7 it O
PR Ny Ry 2 TS Gy 1 3R I A (0 0 L (0
TP LT/ (A TR 2 2 B £ B B A B L AR T 2
it (1 T RE AN ) KO o FLER A AR E I R R R Fi
TR FE U5 (0 35 R 8 )y iR R AR L LA e o R 4
R F AR BRIG P 18 SE 0 R B G R (9 I | 32 %
AN G G 27 AR A R AR R IR R SRS T

B2k L 2021, 37(10):




hAE B 2R i 2021 4FE 10 A %5 37 %5 10 8] Chin J Burns, October 2021, Vol. 37, No. 10

- 1001 -

& DNAF BT RE FBUR R AN M54

5 28 (0, 25 R L 2R (0 3 A L R A 5 — B S AR 1, B
SR A AL TE B )R 2 LR SR )5 N 2 BRI OT 4R, L 2 FhOR
[F] F) B A8 43 ) A A R R BB R L MR R A AR
IR 2 LR A P e SRR TR RS LT L 2B B 5-S -2 e &k
% [0 (5-S-CD) Fl 1o & 5 ¥ & 2-S-CD, H 3 — L A 4k
L 4-ZRFFE R R R ARG B E . B O RN A G
2B Z B T SR TR R AR 2 A E
M, 2B Z AR IR N BRI S, 6-— FRFEm[ e
5,6- R IEMINE-2- R R I AR R I R B A R, 9
BRI, B 6038 00 A2 OB R 43y 3 A AN R B B« (1) 7621 b
ARV 5 T 0.13 wmol/L B, A2 B CD; (2) 7E CD e B & T
9 wmol/L I, CD 4 b 4 by B (0 5 (3) KA 72 K42
IR L CD Bl I FE B A FF LR A AL R R,

WA RN AT ELZMEN S ()RR AR R,
1T ECM , BE % AR T 202 e 16 s 2078 5 (2) B A IR i L o T
PRFE/INRE T, R e 4 B0 3R AR Y B 8 Ak T 2R B
Z BRI B 5 (3) il 2 R J Ak i S A A T, 07 F BB /M
-, 5 S Ak R SR 51 22 VTR 4 5N - RE AR 0F A S R I 1) TG
1k 5 (4) B% E BR AN 3¢ 26 1 1(TRP1) \TRP2, ¥ T B % /MA
FE I TRP1 W] fil 76 % 220 W2 i 1) 16 Ak RS e, R 3 /IMAR I & i
R hh R TR0 3 540 B B i & VR A, L TRPLY
b A Ak Tl A B A B AR A B B L TRP2AE S 2B L B 5
SN H B AR ER .

1.2 {RIUE RS R

1.2.1 MCIR  MCIRZEER G —A~EA 74155 B 451 5
B G & EHEEZ IR, 2 MCIR Wi sh 7 5 2 454 0, IR IR
AL /AR R IR T (cAMP) /2R (I A {5 5 30 B0 8, it
HE cAMP J N JC 1 45 & 3 H (CREB) B B e 1k, 3 — i
{45 MITF 78 4 19 26 5 TR B 5, d 248 0 20 JB (8 38 1Y 26
MC 1R 1) {8 8h 77047 BT 2 i R I (POMC) B H B4 7= ) o 12 2
AL (a-MSH) B L AR i % (ACTH) . B-MSH™',
Horp o-MSH (£ #1 ) fiei® o 341, a-MSH Fl B-MSH 7] fE R
7 FEAH MC LR B AE7E ) ELHVE T T 2R 3R/ AR 98 9 1%
WIS, S SRR R

il BUAF 5 28 1 0T e G PR ) o-MSH 5 MCIR (9454, A
T T8 MITF 1) 335 38 Ge 38 1 5 21 e 2 8 148 i Jok 1) 45
BRI R AR AR, HRRER S LR ARWILHEYS K
F 2004 10 N BB EE 3R — R P RS PTR 7R R E A
Ji v RE A R BH AT o -MSH 51 9 cAMP A5 BT i 20 R 1 11
W
1.2.2 MITF % 5% 4 ¢ MITF %% s [ ¥~ A A AE B 25 U 41
B3 g 2 A0 B 0 e R vl R AR L I S N R s R
NN A S 1 A R R B MR A 32 . MITF B #0835 18 A 4%
Mk S B2 B HE K L TRP1 . TRP2 %5, MITF ()32 35 % 3] £ fh i
S A A BT 0 R T, il e XY HE B 10(S0X10) |
SOX9 . Bt % & B W 3 GeVE I T MITF J& 3 ¥ JF b H 3%k
3K SOXS T SOX 10 X MITF J& 2§ 19 303% VB FI A T

T MITF 1 26 351 5 Wau/B 3% 3R 2 1115 5 38 I % 300 i
B i IR R 1 R B — o bR 2 % B HE AN M A% T 5 T 40 L R
T/ EL 8 R T 25 A T OIS MITE I 80 60 T 1%
JZ 1 Fb 43 W4 19 Dickkopf #H JC £ 11 1(DKK1) /& Wnt {55 8 F%
B 45 B, AE Fb A KC b 3Rk B9 Wat #0861 X+ 1 W pH 5 1
Wt 18 B, PRI )45 R 98 MITE i F3K 0 40 R - (SCF)/
c-Kit 7 5 18 I B9 36, NG T MITF 28 [ 1 /9 22 22 (Ser)
73 1 Serd09 137 45 1 B R Ak, R 3 T MITF (56 5 — A 1k
SR 3t 1 T R IR AL I A R 1 TR R R LA MITF Y 50
i P A TT BB 2 18 CREB R 11k 38 Jin 24 41 i b MITF ¥
s
1.2.3 N % 3/EDNRB {5 5 i #% N iz % 3/EDNRB {55
5 i 5 5 A Z AR AN AT B S R L R R R R B
PN TR 5 Wnt {5 5 30 i — A B R R R DL
N2 3 AT ERE Watl \Wnt3afi2 i#F SOX10 BHH: 235  MITF B
PR IR A 2 I A0 I Y1 L 9T 1 25 SOX 10 MITF ¥ FH 1 3 ik
oy B (2 2 BE AT 50 Ak s Wni3a N 33 0T i 15 MITF 7 2B 5
FREAME T 235 I i SR 3 R A 1) R R AN A 1k
Wnt3a i B 1k T 28 €0 3R 40 i 1) 25 FCAth 2 R 4 il ok
1.2.4 AN EREZ BRI G . p53hiE
ab 2 A AL 2 5 B AR R (D) IR B2 KC H POMC
2235, AT 43 3 o -MSH  ACTH %5, H. o-MSH . ACTH fig 1%
DL 55 o T 301 T B A0 )FE i 5 MCIR 45 & A2
3 A 5 (2) 1 1200 B i R i L TRPT 3L R (W 23k, pS3 45
AL S AIE S T TRPI IS 81 £, H. pS3 nl 45 #F 40
JitLAZ B ¥ Low %7 S, T F 440 A PR F Lo B UE 52 2 55 1 42 1
SR G 5

252 LR AR S O, CREB-25 11 A {5 5 T A G 2
F YN ACTH B 2 1Y 3R 5k, Bl J5 38 5 ACTH B U =
TZAR 1A POMC f £ ik R AR ik B R AW 54k, %5
2 S A0 A1 I PR 3R A 0 1 A, 1 AN AR 5 i B
2 E B R /MA ] KC Y 5387

2 BRGTEERKMNEBRERLE

IEHWERT R FRZHBENEASGK, Tafe,
JLF A S A 5820 {HL A 32 30458 7 o 8 w2 A0 4 5 0 I vl 3
B o Xt F R R R DU 00 SR, S5 9 M U Ak B T
A PR A0 A S R O R T B Ok i 2 i T R
B ] — AR R R R S e R Bk a8 b R
FYM AR IF I 2 R R E R TS R R
2T TE R R AR T R R AN M T R
EIL N WS WA EN SR
2.1 befhifa PR AU AR ok IR

B T A IR o A 15 O T ) 2 R 7 8 1Y T R A0 i A
ZN R TR T8 IR B ae s okke” . Z bt
R AT B 28 N LA T A0 R 0 e R RE AN,
H MCIRE S/ 2w LR &R, A b D aetk B
A, MTIT 2 5 30 08 407 5 0 T IR € 406 2 0 sk AR v ok P



+ 1002 -

BB 258 2021 4F 10 A %5 37 %5 10 ] Chin J Burns, October 2021, Vol. 37, No. 10

T, 53 J5 B T (6 28 WU G 1Y 25 5 900Ny 5 08 405 R 32 4 D A
K, TR R MR R B R B R & A s
I0 0 e 47 B T % 4 0 J22 P 1) B 3R A 5 B8 3R /N PR R Bl
FIBIR A A e e R A AE . T be i 0 i i B R A4
3ANRUR , B 2% 28 2 A0 1 B 0B 5 A O 2 0 ik 9 2
AT 4 5% BA 1 B A S KRR AN AT RS 5 4k, T RE B4 1M
IR T B0 )2 76 8 45 B T 3 0 (50U 1) 2 PR 3% 4
4 384 5 55 3T 0B S B Bk B I 2 N B (5 3 B 0 L O T B
e T EERE O BN @5 )5 LB R VUG o, W EE B
AT A R v e DX B B B I S A Ok SR
FUNN R IFAEAE 22 5 o WAL A WFITUE S5 B JR R Mk ) PR %
20 A 5 T 2 R A B R AN MU AR LL L BE B fE A A R
fiE AR
2.2 BEU S0 pH A Y 28 Ak X 2 38 U (14 52 i

MK 2 B TE (49 pH {E AE 4.0~7.0 2 7] . Sharpe 220001
L Be 05 00 i A R b, A 1 pH (B i T =
K- Bt 2 0 ThT 0 A SR 2 b v KO, LR BE b A 6 v
i pH A B 1 b 47 B I 8 &y o A TR IEIESE , M 5 IR pH
{E 7.5 B % 6.0 1Y B, 7R SM K5 3% 1 /0 BB 22/ P 18 2 1
il 735 P T B 90% 7" . AN ] A SR 3 /INMAR Y pH I A7 AE
JE5E, AR NN pH AR O AR P L 2 1R T G P AL TR
o, D BN pH (R i b EL R A T R R R I S
PE I th BE AR AT R RS RN RIIR 6 1 i 22 5% . pHfE
A AR B TR b 5 T AN R P R T A, 20 AR R AN
I3 (%) SLC24A5 B [H] i B 114 B AR 6T 94 45 22 4 4 11 5, W BIIE
L Z HEEBOEMAERS . TPCN2 3 F %5 it XUFL il 18
2R, R B E A KR A T R RNV R
T A5 40 A P S T R IO U Y B R MA Y pH A L R
FANMEN pHAH S TPCN2 3 K 4 it 1) AFL 38 18 2 85 1 110 # 1k
KB GARSED,
2.3 BRUGJE RAE SRR 0 ZE UG (5 R

T SN S8 05 )i O 1 £ 2 DT o B A T ML L A be
)5 24 b N H B, AR B 17 7 o AR B AN TRD R 2 B0 & 8K
VR R e R R I SR R = 3 AR NS I = R A TS I
MW IL-1.1L-8 \TNF .\ TGF-B . VEGF  Ji 55 Z AL K 145, e
A3 34 T A S TR T 0F — 2B RN R RE A L 40 TL-1 . 1L-6
IL-8 IL-18 TNF 25 iy BE i . A} KC Fb . 2 41 e K
2 f AT 2 AN A S 32 B0 BT 4 R FGEF L SCE i 81
2 NN MR AL R 1 (MCP-1) A 4 21 R L — E AL
DKK 1 21 B - i W 40 il 4R 7% 3003 8+~ (GM-CSF) L 1 = M
45 Hur 27 W 22 2] B8 45 % GM-CSF IL-1 2 R RSP0
IL-6.1L-8 . IL-10.IL-15 . MCP-1 1 VEGF ¥ Ifil 1% ¢ J& w5 T i
N o Schwacha %77 7 58 7 5 149 /I B2 18T 41 20 Hp 0L 22 3
TNF-a IL-6 MCP-1 7K 8] & 32 TI-, i W< 3] Wt 52 6 /i TR
A SR NOS YK e B R DY R B 51 R — R
TR A= 3 £ . B8 AR 2 P A AT A IR 2 B2 F2a, H =0 R
) =0 C4 . D4 2 Ik 2 B2 BE 30 4 T8 2% 40 g A 28 19 JF i
e i TR T TG U S 3 A S SR BN s

20 Jie o AR R R A M 2R e 2 A R R A e B2 AR 2 S
ek R AR . — AR .GM-CSF SCF fig {2 i 2 (0 %
Az, B FGE I i 3% 40 B3 5 L T DKK1.TGF-B, . IL-1.
1L-6 F1 TNF-o 30 ] 2 5 R AR AT, Adini 2 AN MCP-1 1)
T HROFEERE AL,
2.4 (FRIUE FERHESE AR R

Travis 5 77 M B AR G BEACRIE S E WKL
Jk €5 3R Ok 2R 4R A A R g e, 8 FR T O R A LR Y
o-MSH & i W g i F 0 R A 280, BRI R R QA+
WO AR A 1 HMB45 BH 1 3238 B R Al o RAE B R VL& i i
PRI AL PRI 2] . Carney &30 (0 R UL 14 5 (4
FWR IR AL B0 pS3 K I 2 5, RV AR UL E
W) 7 R DNA 405 8 56, B R VL& DL R 5 2 Ak 7
S0 0K UTE HLH AR AN TR 5 02 U0 o A R 4 41
POMC.a-MSH .ACTH .MCIR ,SCF ,c-Kit ., [i% 2 /i2 it \TRP1 F1
Z O R A A AT B b e T 6 3R A TR 40 45 T
FUUE 1 220 ZURY MITF 7K F (12.88+4.15) 5 (0,3 it 2k 4 4
1 (8.97+4.63) 22 7 IF B A M Z h Y 35 (P=0.55) . Alkhalil
A OITE R I v o 3K TR R 6 3R R 1 R A0 4L P 3
W2 F] 840 S FEA , Hovh 20.95% 114 5L R 2 {0, % i e 4L 4L Ay
M, 14.76% AN BAAET ORIE S ENHA S 56
FUUE L AL SV L, 6 R R A 8 rh 3 T £ 0 48 Mg
B AR RMIR AR, B R AR, WS 2R N 2R L AL
TR R TN TR A 1 B S 5 5 ) 0 3 AR L IR AR, W0 -
MRS MR TR ZEGS cAMPESER T 20
Jli -DARPP32 (1 [ 15 45 5 S AL IR 5 42, A 55 10 B 92 1k A i
iR B AL s RAER N A, MW BB RERABLES
Ao MFEPLE I E A LU R 2 Bk A B R AN &
GrA B F R AR R E Y Gl B R AR A, JEH T M
AR B B A B AR AR R A LR AEN] . g
IR AR AT AE 25 5 00 R AT 5 1 — 2P 4R R

3 HiE

BeiJa Bk R UE R — D A i 72 5 15 B
Bk By 8 ZR U AN 58 s T 5 BB IR A A LR Ul B A [
JE B IR TE B T B4 18 A R fE B A R AN A
B GERE I A RGBT . TR AR
[iil | L2 2 M ) ok TRAR A7 7 22 S T e 4 - B 1 T R 5
AR B T R AR L R TR A R R B
W E AR . B B R UG A AR 22 R R
SYARAME, 25 PR BRI Ok LR PR, A ATE A1 4 (3 R PTE HL
il BRI T JEE 36 7 8, 0 M) 58 ok i o1t s a8 ) 8 1 1 AR
A A R 22 /0N i i, AR P 0 o6 50 o R <5 4 o 1 2 1R
T, R A 2 56 o o 2 B 8 AT (L R DU I 5 R
FHEE BB A R SR R AR MR Rk . BB
B T7 8RR LA AE — 5 T2 AR B ST ML o IR I AR o i
ZINIOE T He 5 Bk 6 3R DU B f RO BT, 1k — 20 W affy
S EERUE R TGIT RO SE o R A TG



hAE B 2R i 2021 4FE 10 A %5 37 %5 10 8] Chin J Burns, October 2021, Vol. 37, No. 10

- 1003 -

RIS A R B A WA TR R i vh 5

&% Lk

(1]

[2]

[7]

[10]

[11]

[15]

[16]

[17]

[18]

[19]

Lin JY,Fisher DE.Melanocyte biology and skin pigmentation[J].
Nature,2007,445(7130):843-850.D01:10.1038/nature05660.
Spronk I, Polinder S, Haagsma JA, et al. Patient-reported scar
quality of adults after burn injuries: a five-year multicenter
follow-up study[J]. Wound Repair Regen, 2019, 27(4): 406-414.
DOI:10.1111/wrr.12709.

Dai NT,Chang HI,Wang YW et al.Restoration of skin pigmentation
after deep partial or full-thickness burn injury[J].Adv Drug Deliv
Rev,2018,123:155-164.D01:10.1016/j.addr.2017.10.010.

Shain AH, Bastian BC. From melanocytes to melanomas|J]. Nat
Rev Cancer,2016,16(6):345-358.D01:10.1038/nrc.2016.37.
Abbas K,Qadir MI,Anwar S.The role of melanin in skin cancer[J].
Crit Rev Eukaryot Gene Expr,2019,29(1): 17-24.DOI:10.1615/
CritRevEukaryotGeneExpr.2018024980.

Del Bino S,Duval C,Bernerd F.Clinical and biological characterization
of skin pigmentation diversity and its consequences on UV
impact[J].Int J Mol Sci,2018,19(9):2668.D01:10.3390/ijms1909
2668.

d’Ischia M,Wakamatsu K,et al.Melanins and melanogenesis: from
pigment cells to human health and technological applications[]].
Pigment Cell Melanoma Res,2015,28(5):520-544.D01:10.1111/
pemr.12393.

Ito S, Wakamatsu K.Chemistry of mixed melanogenesis—pivotal
of dopaquinone[J]. Photochem Photobiol, 2008, 84(3):
582-592.DOI:10.1111/j.1751-1097.2007.00238 .x.

D'Mello SA,Finlay GJ,et al.Signaling pathways in melanogenesis
[J].Int J Mol Sci,2016, 17(7):1144.D01:10.3390/ijms17071144.
Pavan W], Sturm RA. The genetics of human skin and hair
pigmentation[J].Annu Rev Genomics Hum Genet,2019,20:41-72.
DOI:10.1146/annurev-genom-083118-015230.

Schallreuter KU, Kothari S, Chavan B, et al. Regulation of

roles

melanogenesis—controversies and new concepts[J]. Exp Dermatol,
2008,17(5):395-404.DOI:10.1111/j.1600-0625.2007.00675 .x.
Hida T, Wakamatsu K, Sviderskaya EV, et al. Agouti protein,
mahogunin, and attractin in pheomelanogenesis and melanoblast-like
alteration of melanocytes: a cAMP-independent pathway[J]. Pigment
Cell Melanoma Res, 2009, 22(5): 623-634. DOIL: 10.1111/
j.1755-148X.2009.00582 x.

Wolf Horrell EM, Boulanger MC, D'Orazio JA. Melanocortin 1
receptor: structure, function, and regulation[J].Front Genet,2016,
7:95.D01:10.3389/fgene.2016.00095.

Seberg HE, Van Otterloo E, Cornell RA.Beyond MITF: multiple
transcription factors directly regulate the cellular phenotype in
melanocytes and melanoma[J].Pigment Cell Melanoma Res,2017,
30(5):454-466.D0O1:10.1111/pemr.12611.

KordaB T, Weber CE, Oswald M, et al. SOX5 is involved in
balanced MITF regulation in human melanoma cells[J]. BMC
Med Genomics,2016,9:10.D01:10.1186/s12920-016-0170-0.
Guo H,Xing Y, Liu Y, et al. Wnt/p -catenin signaling pathway
activates melanocyte stem cells in vitro and in vivo[J].J] Dermatol
S¢i,2016,83(1):45-51.D01:10.1016/j.jdermsci.2016.04.005.

Lee AY. Recent progress in melasma pathogenesis|J]. Pigment
Cell Melanoma Res,2015,28(6):648-660.D0O1:10.1111/pemr.12404.
Kumari S,Tien Guan Thng S,Kumar Verma N,et al. Melanogenesis
inhibitors[J]. Acta Derm Venereol, 2018, 98(10): 924-931. DOI:
10.2340/00015555-3002.

Yuan XH,Jin ZH.Paracrine regulation of melanogenesis[J].Br J
Dermatol,2018,178(3):632-639.DOI:10.1111/bjd.15651.

[20]

[23]

[26]

[29]

[33]

[37]

Kinslechner K, Schiitz B, Pistek M, et al. Loss of SR-BI down-
regulates MITF and suppresses extracellular vesicle release in
human melanoma[J].Int ] Mol S¢i,2019,20(5):1063.D01:10.3390/
ijms20051063.

Dunn KJ,Brady M,Ochsenbauer-Jambor C,et a. WNT1 and WNT3a
promote expansion of melanocytes through
action[]J]. Pigment Cell Res,2005,18(3): 167-180.DOI:10.1111/
j.1600-0749.2005.00226.x.

Nguyen NT, Fisher DE. MITF and UV responses in skin: from
pigmentation to addiction[J]. Pigment Cell Melanoma Res, 2019,
32(2):224-236.DOI:10.1111/pemr.12726.

Schallreuter KU, Kothari S, Hasse S, et al.In situ and in vitro

distinct modes of

evidence for DCoH/HNF-1 alpha transcription of tyrosinase in
human skin melanocytes[J].Biochem Biophys Res Commun,2003,
301(2):610-616.D01:10.1016/s0006-291x(02)03076-0.

Li PH,Liu LH,Chang CC,et al.Silencing stem cell factor gene in
fibroblasts to regulate paracrine factor productions and enhance
c-Kit expression in melanocytes on melanogenesis[J]. Int ] Mol
Sci,2018,19(5):1475.D01:10.3390/ijms 19051475.

Garmyn M, Young AR, Miller SA. Mechanisms of and variables
affecting UVR photoadaptation in human skin[J]. Photochem
Photobiol S¢i,2018,17(12):1932-1940.D01:10.1039/¢7pp00430c¢.
Cichorek M, Wachulska M,Stasiewicz A, et al.Skin melanocytes:
biology and development[J]. Postepy Dermatol Alergol, 2013,
30(1):30-41.D01:10.5114/pdia.2013.33376.

Travis TE, Ghassemi P, Ramella-Roman JC, et al. A multimodal
assessment of melanin and melanocyte activity in abnormally
pigmented hypertrophic scar[]J]. ] Burn Care Res, 2015, 36(1):
77-86.D01:10.1097/BCR.0000000000000154.

Chou WC,Takeo M,Rabbani P,et al.Direct migration of follicular
melanocyte stem cells to the epidermis after wounding or UVB
irradiation is dependent on Mclr signaling[J]. Nat Med, 2013,
19(7):924-929.D01:10.1038/nm.3194.

AR X SR B R PR 5 . A R PR KA A A W
P K AR AP 8 % BORBIE T 2 Ji [J/CD . vh AR 41 L 5 T 40 2%
A& RR,2017,7(2):117-123.D01:10.3877/cma.j.issn.2095-
1221.2017.02.010.

Sharpe JR,Booth S,Jubin K,et al.Progression of wound pH during
the course of healing in burns[J].] Burn Care Res,2013,34(3):
€201-€208.D0I1:10.1097/BCR.0b013e31825d5569.

Saeki H,Oikawa A.Stimulation by ionophores of tyrosinase activity
of mouse melanoma cells in culture[J].J Invest Dermatol, 1985,
85(5):423-425.DOI:10.1111/1523-1747.ep12277091.
Jothishankar B, Stein SL.Impact of skin color and ethnicity[J].
Clin Dermatol,2019,37(5):418-429.D01:10.1016/j.clindermatol.
2019.07.009.

Rogasevskaia TP, Szerencsei RT, Jalloul AH, et al. Cellular
localization of the K'-dependent Na'-Ca® exchanger NCKX5
and the role of the cytoplasmic loop in its distribution in pigmented
cells[J]. Pigment Cell Melanoma Res, 2019, 32(1): 55-67. DOI:
10.1111/pemr.12723.

Ambrosio AL,Boyle JA,Aradi AE, et al. TPC2 controls pigmentation
by regulating melanosome pH and size[J]. Proc Natl Acad Sci
U S A.2016,113(20):5622-5627.D01:10.1073/pnas.1600108113.
Jeschke MG,van Baar ME,Choudhry MA,et al. Burn injury[J].Nat
Rev Dis Primers,2020,6(1):11.D01:10.1038/s41572-020-0145-5.
Hur J,Yang HT,Chun W,et al.Inflammatory cytokines and their
prognostic ability in cases of major burn injury[J].Ann Lab Med,
2015,35(1):105-110.D01:10.3343/alm.2015.35.1.105.

Schwacha MG,Thobe BM,Daniel T,et al.Impact of thermal injury

on wound infiltration and the dermal inflammatory response[J].]J



- 1004 - thAe a5 2 3k: 2021 48 10 H %5 37 445 10 4] Chin J Burns, October 2021, Vol. 37, No. 10

Surg Res,2010,158(1):112-120.D01:10.1016/].jss.2008.07.034. correlates with MCP-1 production and angiogenesis-inducing

[38] Schwacha MG,Nickel E,Daniel T.Burn injury-induced alterations potential[J].FASEB J,2015,29(2):662-670.D01:10.1096/fj.14-
in wound inflammation and healing are associated with suppressed 255398.
hypoxia inducible factor-lalpha expression[J]. Mol Med, 2008, [42] Carney BC,Chen JH, Luker JN, et al. Pigmentation diathesis of
14(9/10):628-633.D01:10.2119/2008-00069.Schwacha. hypertrophic scar: an examination of known signaling pathways

[39] Costin GE,Hearing VJ. Human skin pigmentation: melanocytes to elucidate the molecular pathophysiology of injury-related
modulate skin color in response to stress[J].FASEB J,2007,21(4): dyschromia[J].]J Burn Care Res,2019,40(1):58-71.D0I1:10.1093/
976-994.D01:10.1096/1].06-6649rev. jber/iry045.

[40] Pillaiyar T,Manickam M,Jung SH.Recent development of signaling [43] Alkhalil A, Carney BC, Travis TE, et al. Dyspigmented
pathways inhibitors of melanogenesis[J]. Cell Signal, 2017, 40: hypertrophic scars:beyond skin color[J]. Pigment Cell Melanoma
99-115.D01:10.1016/j.cellsig.2017.09.004. Res,2019,32(5):643-656.D01:10.1111/pemr.12780.

[41] Adini I,Adini A,Bazinet L,et al.Melanocyte pigmentation inversely (i H #:2020-07-14)

- B2 -AEH - YA -
AF 2022 FERSEEMAERES
IO R SR W I 06 T AR 1) 2022 47 45 03 F A5 0k A, O SR BT S A R ) ) 0 A P A B R o A R R e T e R ALV
FOB AN SN YT S5 BRI R . Wl REEW S5 B 8 R !
TR ZESK AN 3, 2805 000 5726 A7 (75 B AR B8 SCH B2 e S In) ), 28 /0 F M LR 0 Pl 4 4~ H 4% Fi .
PR AE B SR AR T E M www.zhsszz.org— 515 26 00 78 £ BERG 37 043 o B0 R 1500 A i 45 o 6 R0 [ w3 B 3 5 L) A
A

20224 114 5% 403 B I P R A AR v i Bl R ML K L%

2022 4 2 1 Pl G RAE 5 s éﬂiﬁ%%:%‘kﬁ%uﬁ%
2022 4F 3 1) AT N & LR 5% kK A o R
2022 4 4 1] kRS BIREBE LR DR

2022 4F 53] Be i e 4% T g 4 AR L R T

2022 4 614] R R SRR TRT (A3 L 1 B e e s 0 T ) AL 5K TR

2022 4 7 4] AR T A R 2 ik S i

20224 8 1 Pt s 57 LR T 5Kl A %

2022 4 9 1 TRIR 1L IR YT R LR —H
20224F 1044 A= Wb R R B A R i R IR SP =P
20224 1144 B 8 4 1 41 5 Al 36 7 LR . LES
2022 4F 12 1] RUIRE AR LR W E



