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Abstract

The pathogenesis of vitiligo is complex and involves many theories. As the important mechanisms
of vitiligo occurrence and progression, oxidative stress and autoimmunity influence each other
throughout the whole process of the disease. Existing studies suggest that some melanocyte-specific
autoimmunity activation is induced by oxidative stress. HMGB1, as important molecule that links
oxidative stress and autoimmunity, has recently been found to be involved in the pathogenesis of
vitiligo. This article will briefly review the research progress on the role of HMGB1 in vitiligo to
provide a breakthrough for targeted therapy.
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1. 518

FUBX SRSV BRI, DLBZIR . BRI S 2 1 I B A, BEOR 45 J8 3 T SRR AR B
. HESIKKAESREE, SE8FEREHFEWNROOEAEATZMN. AN EEERERY
0.50%~2.00%, FERATHIAEL RER, FHEERXEE HHY 0.56% [1]. FXGTT K, 22
JG B, &S NIEMIEG — iR Tiik. X FRRORALE] IEF R AT i a7, BRI
BROERAN R HA AT BE foe et (0 1 B G B s U, I PRSP SR B ) 3510215 SR B9 7 Rt A iZ B i 4R 3t 1 708
EARAE . B 5 i a 3 SAERF RO — B UCRKIBE AR, CA W21, SRS B &
WE VIO, £ ABX A S R 5 RO R H, iR KRE A 1 (high mobility group box 1,
HMGBL){E T KB 731, il 2 AL 2 5 AR A R R, BT/ S AN 0% 3 10 f
PEVEBIISE, TGS RER MR T ASCE SR T, X HMGBL £ B (4 A2t AT
giik, NS RRERNA T R MR A .

2. HMGB1 &# R IhEess =

HMGB1 FZ 54 T NAH 240 M 4 iz, DRE 58 DA M I e e i LUk b ) e A e D i A9 44
NGRS AR ST etk s A 8 . AR HMGBL 2 A6 T 13912, Wi ASH 215 MEER,
B 3 AR, Horh A G(1-79 AR IR IE KDL AIE 1) A B £5(89-163 Z FERR Tk AL R AR 78 Th RE
9 DNA g5638, 5 i FL 1) C 2 (186-215 &AL 7k L) A 17 5 DNA 456 1925 A1 /1[3]. HMGBL fig SE 3 Hi i
ENL, 5 H SRR E RS S (nuclear localization signals, NSL) & IAH5, HAFLEPIEL NSL, 2 HiIf7
T 28~44, 179~185 Z LRk AL . HMGBL fEMI i & i fadid NSL S AR AL G, ks s
Mz, SRJGARF Rt SE A EXUZ e DNA BE/aHirh . HMGBL 7655 23, 45 f1 106 (7S A74E 1 Nondt,
MR HEALIB FURAS, Al HMGBL 70 AL . ik, iS5 R 3 s, B R A K — ik il
Z IR AT A, TR B A RE R o A B . $RJE N HMGBL 454 Bl S2 R 1) B0 1 [4],
R HRIEEVEFT LA, I EA R HMGBL I 485 B 1 7= A s M i, L 1,

HMGBL {EN—F 2 ThEEE 1, HARIEMIER S 2 i 6. ABEEN T, HMGBL 4 fi
T %, (ARG, MGEREERT, SBMEREE2RRE RS, EZY, HMGBL /E4 DNA
(5 TREAR, T MAFa E . DNA F9R[4]. DNA B&EHGTE, 25 DNA &, #s Lbis
TR Mk HMGBL W 3d i 1428 4 ik AH O 5 PR Fr) e SR R A B2 Jik 0 S B, Senda N S [5]48 /)N B SE 4G
RIL, HABUE A IAZ N I HMGBL AT £ 28 B 1L (4B 3R)-24 B, IR A8 N 1 e e
B RBIRIER N . Mil% HMGBL 40 T4 LMtk IRk BEEAK[6]. SAAL[7]5 1815, 5 DNA 45
GARFIIA FREE AR T A SR R ARG S, AT R s 2 M . Bl HMGBL T 2010
SEAE Tang D Z5[81RBLAE S A MEER (A beclin-1 /(L3R40 B 1, 4EFR4N RS . R0 Huebener P Z£[9]
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T 2014 FF RPN HMGBL JAR4i H W0 7, RIS/ HMGBL B, HIE B WA Ae 1w &K 4
Yu R Z5[10] B HMGBL £ i B 59 JE AR X BR 45 &, s FUBHR IR R0 . Mgt TR ge . Bkt
AEERIHOABER, HMGBL U] @i 40 i (1 £ 3 /3 Wb BRAE Tl s R fobh, VR N5 40 5 2 T 2 LA
PAREE GRS + RS S (1] MRIEEEE 5 A RIS, M7 HMGBL 524443 aidi A1 K4l
HITEPT RIS, T 52 AR 5 i R R L 28 =4 %2 1k (advanced glycation end products, RAGE). Toll #£52
4 2. 4. 9 (Toll-like receptors, TLR-2. TLR-4. TLR-9). N-F%-D- KA EIRZA(NMDAR) [12]4,
PESZARALHE T Wk 20 40 2 3R 2R 1 86 35 -3 (T-cell immunoglobulin mucin-3, TIM-3). CD24. H Rl 5
RN H AR /2 HMGB1-RAGE & HMGB1-TLRs #ll, W3 #AeiE %K+ «B (NF-xB) [13] [14]. p38
24 29 JEE A R 0 (p38 MAPK) [15]4545 53 %, (kMR R 7E 7 (TNF)-a. AN (IL)-18. 1L-6 2541
MR o0, TR R A . WG TSI, S5 E S RE[16]. ERYL[17]. MR 1855
TR AR R

Figure 1. Three redox forms of HMGB1 and their transformations
1. HMGB1 #Y 3 ME LT R X KL

3. HMGB1 5B AZHRIXH
3.1. fash HMGB1 {23 B =R

TP BRI R R MEN G R R, IR TR B R R BT A U A, STER R
2, MH AR, SRR R ROR BRI . R A MR AR FR XU S R R
fkz &, B AT CAIRSET- UG E & R g e R T Ko R PR T X - SRBE IR T[19].
HMGB1 [ 1973 fFE4 R I LASK, CHIESET 12 2 SHURI 2 Fh JORE SN, 78O ML I A3 A 98 DK
R F[20], T0AEMER MUAE A 78 4 e A SOE R, RS TR S5 ROE N IR 5 4E4F[21]. HMGBL
TE 2 9 REPE BRI IR R IHRE SIS T FUR X # iE . CA AR, O RE 3 41 & IR0z 451
4 HMGB1 7K 1E# AN B B 751 [22] [23], #78 HMGBL Al R85 AR KRR A <. HMGB1 7E2E # 5
N AL T A TUY MR SR A P, SR A R R A SR AN, AT R AR AT 5 A SRR T A 4
M4 aIBR[22] [24] .

IAERARE AR, ik HMGBL vl Gl 5 5 BRI T2 5 AR B R B FE, KimJY 45
[22)45 FH A B 4 HMGBL Ab3 AR N R 7 SR A, RIS AN st T3, AL S5 oA
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FIR AR IR /K -3 (caspase-3) R iIAI 2 A7k, R4 H ARG AL, B G RR R R R
EAHREE gpl00, (FHEEREEH—DmD, Ik EmIETEERE. B+ E2 #KXEF 2 (nuclear
erythroid 2-related factor 2, Nrf2) {4t fid A B A PUA DR A s N7, fESLRIBL. BSE40T, 5
M AR B 1 Keap-1 i (IG5 43t B W2 A0 120 4 A R A M ik, 749 1R 4% T AR A R B AN P | AL g S5 R R R
YEFFAUARES . Jian Z SF[25] 8 RUESE B4 Nrf2 A% nl Rt Pra il - 4 254 58 1(HO-1)
FERFIFRIE, MRS AP EILRE /1. Mou K Z5E[24) 2 4 AT B S 6 e B A8 A K 87 Y8 Ay B 2 44T B R T 1)
HMGB1 i [ 43w /EH H] E & Nrf2 J R HOL SR ZRIE, HIS5APtEALEE A7, Ml 2 2540
T2 MAEH/NTHE RNAGIRNA)JTER HMGBL BEN 1A, nl ks 40 H Wk, B0 P62 & 3Rk,
I P62 SE 445G Keap-1, 8 Nrf2 52 i85 JFdE N A%, $G o R AT ae 7o, ek 4
it .

Ak, Jsh HMGBL I8 2 5 (R B 1 S e A S 4EFE . Cui T &R [23]81 F KB, AL RIS 26
RN HMGBL TLL%&J\‘JJZJ‘?EMJ\”'H’EH%?ﬁ%ﬁﬂyﬁifﬁﬂﬁ’ﬂ&%%#ﬁ%ﬂ@ HMGB1 5 i i ik,
MR A RAGE Z4R45 &, BOE M NF-xB 5 5 I8E%, 1755 A1 U M 73 W CXC #Efb 7Hlik 16
(CXCL16)F IL-8, H:rf CXCL16 R fi¢ 3t CXCR6'CDS'T 4l ) M Ab J it #2, SR B R4l K A%
PR [26]; [ HMGBL 544 9R41 MUK i RAGE. TLR-2. TLR-4 454, Rl soRgnpwmzl, Has
HptR$E 2 Thae, MMt A 51 CD8'T dufuiGth, KIS M A BRAMEH. WK 2

)i el

RAGE —P>HUENF-KBIgZ —p CXCL-16§1‘$1‘
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Figure 2. Role of extracellular HMGBL1 in vitiligo
2. S HMGB1 ZE BB HHI1EF

3.2. R HMGBl 252 R4S LEEN

HMGB1 HAG 4t S 40 i e o 1R e, ANIE T Ha sk HMGBL KIERIE 2% /EH, Mifi HMGBL fE
MEE 2. Yu REZE[101 LI 4IM % HMGBL S 2 )i f5, it A B 5% RNA IEEE4 A, i
HEREEAE AT AN AR PN B . TR R ) HMGBL n g A R ER, R4 [271R A & HMGBL H [fZE A
JFORLIFI A B 73 ol ik e TE 5 N R A S U AR TR R A R, (N RS IE Rk HMGBL, 5%t
FREH LLAR, A b 2 2 0 R P A P LB B B R B, A 217 SR 40 Nirf2 SRIA 34 0, Keap-1 Ri& T
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B AEERTEOLT . Keap-1 S5 Nrf2 fRIEC, Hi L A% ser, 2 Nrf2 ik %, Keap-1 Ji/D I,
P AR ARG, U Nrf2 AR, RATREIE D RIE, TS s di it AL Re 77, HaEie R R Ad &
15 HMGBL Jiiof $1 o 4 i 70 48 A0 BE 70 R el J 3R 2L Fr) 4 47 o

4. HMGB1 £ BN P AYEE [E)/a 7T Rl &=

HMGB1 BB VE/EMA 4 ARN[28] SRl FRREERI[29] R EF MUE [30] 555 i s M A rh B 4G 1 —
SEIT R, FIRE NIRRT A E B G2 B P AR SR mg o H AT #E a7 76 AR A UG T — @ ke,
JAK (janus kinase, %2 FE )41 771 88 ik FEL BT £ 5 T 40 B2 P9 11) JAK-STAT (signal transducer and activator
of transcription, 15 5% 5 J % s W0E 85 )@ i, i) FOBEUE AL R+ CXCL9. CXCL10, MIfiijak/> CD8'T
S 1) fz A0 #[31], H AT JAK FIFR Sk N Is R 259 SEEe b By, &4E[32] KA [33] JAK il 551135 HY
37 —ERITR TASCH HMGBL 25 FU XU R LI 2 — 3 £ 51 st i 23 ik R 7 9 &
CD8'T 4iffl e il #e, FULEE M HMGBL P A B KMEIT RISt . 75 E AR L3 M- &k
HHATRI R, HARKBIEICEM R HMGBL JAI7 ARG IR 20555, ARk 28 2 HAE R EN )
BRI (R o4, H TR 0] HMGBL 45 83 7E AR SN B SR 50 B BE . Mou K 25 [24]1F 78 R BLE A siRNA
0 B KA HMGB1 KRk, HI R HMGBL J&, 20 M 7E S0 S B 4% A T 1540 fr B & 1
EIF . Cuil T [23]1558 N 28 56 UE SEHN ) A1 5T % B4 L 2 11 () HMGBL %2 /4-RAGE IR IA B A HMGB1
HAIHUAR LG, HMGBL HIB A 5K B 43 ik CXCL16 HIRE 195251155, 1 CXCL16 4y /b Ay
F#A% CXCR6'CDS8'T il [ % 57 (K= i R 2 [26] [34]0 PRI, 2238 HH: W LI i 4 HMGB 5 75 S S I 2 ML
1) I R T J A E  AB H Aty B — WL A4 1) ) Bk B TR 4 AT R, AR 5 B SR i it — P IE S
WAL, X2 Bz BB 25 B 50 o R AR 40 2 18 1 Ho A HMGBL 3244 (T TLR2 A TLRA) Rk ML, H BRI E S
AP LI RERIFE TN — B A, XS B ARG R PR, KPR E HMGBL 2 [ ya Y7 I 78 SE b
HH R

5. g5

FURUXAE D WL B B e et R R VRS, BB AR U IR, ity S 1 WA ik
. HHBTRaIT AR RS . K. S5 2% 2R, X — RIREAWHES BB TR
HMGBL 18 B AIR ALEIE g R B > 7, AER 2, Hgsh HMGBL it i ST, %1k
55 YR RS A MR S IR I S e L SR AR R SR A, MRS HMGBL MR FEORY B 3 4H e A
HIERT L, HMGBL 7838 B2 JR 3K F e P K A R AR R AT S 2 E (o2 1) S 1k, #E A4 HMGBL A5 4y 22
RO AERIGTTHE A, (ER RSSO RN SE IR I 45 2R, AR s seiiitt—AE S, Bk, MR K
R R R T A HMGBL 2 AR i, WP, DIRER IS A FFHE T, MEA ABHRAIRD, 4 RE S 4F
W% Ja IAEARIG YT 1R BEER MR .
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