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Research Progress of High-Mobility Group Protein B1 Mediated

Neuroinflammation in Depression

HUA Ruifang, LIU Kerui, WU Beibei, XIE Jingyi, ZHANG Jingjing*

(Henan Key Laboratory of Immunology and Targeted Drugs, Henan Collaborative Innovation Center of Molecular
Diagnosis and Laboratory Medicine, School of Medical Technology, Xinxiang Medical University, Xinxiang 453003, China)

Abstract Depression is a common chronic emotional disorder that brings serious economic and social
burdens. Neuroinflammation in depression has been progressively advancing. Empirical evidence from clinical
and animal models substantiates the close association between elevated levels of pro-inflammatory cytokines and
activated microglia, characteristic of neuroinflammatory responses in depression, and the underlying pathogenesis
of this disorder. Notably, HMGBI1 (high mobility group box 1 protein) is a conserved chromosomal binding protein
and an important danger-associated molecular patterns. The release of HMGB1 by immune active cells and necrotic
cells in the extracellular space can initiate inflammation in the brain. The advancement in developing HMGBI1
antagonists has expanded the potential treatment options for neuropsychiatric diseases. This article focuses on the
molecular mechanism of HMGB1 mediated neuroinflammation and its current research status in the pathogenesis

and treatment of depression, in order to provide an important theoretical basis for subsequent clinical diagnosis and

IR H 3: 2023-10-23 B2 HII: 2023-11-29

MEAEIEE . Tel: 0373-3029977, E-mail: jyxzjj@xxmu.edu.cn

[ 5K E AR B e (G AE S 2 32000708) 10T R 48w 55 2 AL T A RHT T H (JEHE S 23B320001. 24A320008) A1 [ ¢ 45 2 B RHHT 51 & oH Rl (F 111
TR EHE S : D20036) Bt B 1 TR

Received: October 23, 2023 Accepted: November 29, 2023

This work was supported by the National Natural Science Foundation of China (Grant No.32000708), the Key Scientific Research Projects of Higher Education
Institutions in Henan Province (Grant No.23B320001, 24A320008), and the “111” Project (Grant No.D20036)

*Corresponding author. Tel: +86-373-3029977, E-mail: jyxzjj@xxmu.edu.cn



290

treatment.

Keywords

FHIAE & —Fh i WL R A P A R AT R, 3
BEARF SRR AR OV IR R R I, BB FH A ™ E
MY E AR P P ARA R G, PIARE L& Kk
A EREE VUK, i K 7™ B [ 22 B Al AL 25 f B2,
EI AT AIEISAE 05 BIL A 0 R 15 3 224 G SR h 2232 )5
Bt B RAEAR UL DIRIR DL, AT IR
S50 e 28 G RN LE T AE R BT FUBWER N o 15
iE # %% 2 FIB1(high mobility group box 1 protein,
HMGBI1)2& —ffm B R TRtk g & EH, FE
AT FRZ A AR, 2 BB A P S B A S A 5
73 ¥ (damage-associated molecular patterns, DAMPs)
o, A G g T 2 R R R PR T A A T b,
BE T A 3l K A A 8 RE S B 4 SKRHMGB1H%
PURHIWE R RO 2R PR IR T Hh 58 1 iR)T &
. AIKHMGB1Z 5 K4 50E X HMGBI/EH
AIRE R TT BB FBUIR EAT 4538, JyHMGB 14 1] 7172
FHISAE F B S FH B B PR AR

1 HMGBI#JEIFIhEE

{5 F % & 1 (high mobility group, HMG) T
19734F 15 IRAE i B h g AR ORI S5, TR HLAE SR TR )
Pk fcit e FE vk R R s E RS RE TS 44, R EZ AN
BHEAZ G EERNFEE NRERED ™. R
ST RERAN FHAEIEFIDNAZ #FRE, HMG
EAW 24 NHMGA. HMGBAIHMGN =&
WHKE, HH HMGBK %A HMGBl. HMGB2#1
HMGB3 =/l A #4 B

HMGBLZ & & i & M HMGE [, & —Fi7rE
FREZAMAZN R E A, SYEADNAKE LSS,
PR, BREMES. HMGBIE A FHE &
PRSP, TER BRI/ BR8] (9 RN 100%, 75 1425
SN Z [ FIJEME N 99%. AZRHMGBI&H
215VEELRG , AR DNAZE S48 (R HMG A box Al
HMG B box). C-Uif 14 2 [ (186~215% 5% ) Fil— 4>
FEAETHREE Z A N-u X Ik 7. HMGB1/E 40 fl i 7 1)
FaE S B A W% € (L5 5 (nuclear location signal,
NLS), 15 NLS1(28~44 M FEFR )FINLS2(179~185
ANEIERR ), 1% % {5 5 (nuclear export signal,
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deacetylase, HDAC) K i/ 3 (1) LR AL AT 25 ZBEAL
YERF, NLSIHINLS2# {21 f5 52 7 HMGB1£E4H
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Fig.1 The main mechanism of inflammatory response involved by HMGBI in the pathogenesis of depression

(figure drawn by Figdraw)
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droxylase, PAH) % Z i ¥4 AL i (tyrosine hydroxylase,
TH)Z:3% 7, HMGBI1H LA5| 2 DA & R FERS 9, gk
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17k 28 A2 TR S DX e 25 38 o A S AN 45 4 D e
I EAR, 7R SMARAE o 3 AR B fE p R IS AR .

4 HMGBIEHIEBEEIRK AT B ENE
AR RE i A 9 LA v R BE 1 980 R R
SO (170N o 240 P 4 e B b 22 JORE IR S LA
ZIIa T AR R R, AR AT 43 A SR TT AL
T A SR 22 980 BRI S A 9 AL o P 2 ok
o AN HMGB1: S [0 £ JO5E R H 4 T-HL
], ST HARRE R I PR V6 7 A 25 ik R B AT Kz 1
%:)‘([69-70]0
4.1 HMGBI1 A-boxZEH
HMGB 1 A-box "] 54K HMGB 1564+ 45 5324k,
EABGEZA, BAHLRIEH . HMGB 1 A-box 31
RAEH BA & R, 254 HMGBIFRE 5
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I, CRRINH TIRIT VR 2 LI M SRR AL T, 7
JEAR/INE SR N RTB V-2 41 i 2 o, 6 I 5 S NORE
JRNOS IL-1B+ IL-18FImRNARIE, HEIE MR
HEM 1. HMGBIUIIE T IX 88 [ MARFE , X 48 2 B
Pt HMGBI1HUARIE B U, 78 LPSiE 5 1 igiE 48 E
B HMGB1 A-boxish #12 I 41 i 58 % 38 i 41 1
HMGB1/TLRA{E 5 i I R IF 52 58 i O 73, AN
Wik, HMGB1 A-boxid nJ DI i I TL- 1815 5 (1) 3
Ji 4 @ B R () FRAA AR R R, JE 42 B G %
R, X —1F F v] 8 5 1 1F HMGB 1/TLR4/NF-xB
WA R, TEAN PRI I AT 2 5 8 gk R M
Fi 453477 , L I i B B PRI B L S 0 K i Rl ek 22
Z 40 % AL . HMGB1 A-box AEM% I8 1 £ 47 L fii B [
(1) 56 BN S5 2 el R T 7K I, AcaE 4R A, I PR
A9 e G 453 4 )i 52 49 i o R T D AV % 4 TR DR - ) 3R
3, T 30 2t 00 45 P P 45347 /1 BRG0P P 45343 7
HMGB1 A-boxif i /K & CD200-CD200R 5 51 #431
HiIIMPTP 15T 1 A 4 ARABE 2 v /N Jg Joid 248 e P J8its, 410
1l /I 2 53 20 B A 5 R4 28 8 S R T4 ] Th 7143
U8, MR DL _E 25 B a] I HMGB1 A-box RE % i@ it
] 9 RE S S AE 22 Fh 9RE AH OC ()5 R FE B LY
BT A

B 159% = 1) /2 HMGBI%Z /& RAGE I TLRs %% /&
Z k21K . HMGBI A box ] LAE A RAGEFHi71
(AT, HMGB 1 A box&/Nyr T A, £ 30
IR == 25 24, 45 2575 SR 32 D0 T AR IR PR 1)
EHAMEA PR, MR, Bk S
PO . 5 {F, 3% Lk HMGBI1 A box /N> T4
PRI E K U8, K, HMGB1 A box 1l R
I FH 8 Bk — 3B R R AR
4.2 HMGBU/M 3 FHIHIF

[ %2 1 % (resveratrol, RSV) A& — AW PEIR 38
MIRRZWmRUAEY), EERIETRE. TR
HEaWYh, BEEL. PR, PUREE. OR
PHER, I HAEQMER . IE/E. BRI
IR I R 25 2 Bl 42 R G000 P R 4% B B
TER, 22 RSV K URLIE I i fixg 7 5 31 15 K
i v 5 0 X )i, /F T HMGB1/TLR-4{5 5l %, 3t
T FOUBH /I B DA o e S 4 DO & AR B0, (2
it e % Y 225 1 1) KM R Jo b /0 e JoiE 24 L ) B A
TLR4. HMGBI1. MyDS88HINF-kBffj ik B, {&4h
FfA A BIALHIRT FE 2R B, 2 B0 SIRT 1 (sirtuin

1), LA HMGB1/TLR4/MyD88/NF-«kB15 51 4 A/l
B Ji5 (R 28 98 o0 Je B2

HERR (glycyrrhizic acid, GA)/& H # i f 5 %
AT EPE R 2 —, BT RZ. PRt
RGN . HERIEAN—MHMGBIIH 7], &2
B FDACHE R TG PR R B 898 K I GARERE 4
il LPS1% 3 1 2 e At 49 /> BRUBE A o 1) TNF-a, IL-
1B HMGB155 40 K11 7= AR, 5 1 28 JA R S5 411
ABLAY H, HMGB 1) 551 H 28 T A1) /)N e o2 4
LA, DA FEAT

TS H (baicalin, BA)J& — P B Z- S B 43
BHORMEEZ ML S . EARASKT LB
WESE, BAR] i@ L #1 HMGB1/TLR4/NF-xBf5 5
TE I B I 7 AN 5 4 23 rh 8 RE AR B IR TL- 1B
IL-6. TNF-affJ 7K+, D818 AN m] Tl i 4 B2 R
(chronic unpredictable mild stress, CUMS)/)N i 1] 4111
ARREAT ™), 25 BRI %1, HMGB L5 m] fg & —
YTt HMGBI 1) SR8 , 8 it Jd /> HMGB1 RS a4
#HMGB1/TLR45. HMGB1/RAGE(Z 5l I% ()55 5 ,
TEPUHNERIG T 20T R R B EAEH .

35 71F (arctigenin, AG)& 238 7 i AR
S EBEAYNE MRS . ORI ORI, AGIHEIT
#] HMGB1/TLR4/NF-kBFl TNF-0/TNFR 1/NF-kBf&
IR AT A /)N F 5T AN e o R A R 4 4 i R
TRIEAR AP 9T, FHFHIH] S-HT b, R
HR 2 BT E .

AR .15 (ethyl pyruvate, EP) & P B I 1) —
TAT B R MR B I T, 5 UF PR FE & Rl i A B v B A
TR EH . EPACIEAENS 35 31 IR S A 42 By 1 %8
i/ BRI A TS 2 ) B B B Pt R AR & R 4
. EPREWSA R4 HMGB1 ) 5 L F2 B Al RAGE
(PR IE TR, S PR AU 2B BRI TNF -0 TL-611
FEAE L HMHIRR S ST B MM RS S AR A
ANEH, TR T RN LT B HMGB1/KSF R 25 8. 76
HMGB1&E H FARFEE, #5H HMGB1 5 A7 15
PRl 7~ SIRT 19K & i 3 T i 56, EPACER ) LFidi % 1K
i S 20 27 ef SIRT 1A HMGB1 7, Ak 1
TIAERAEAT A, FF HAHENI T 25 T 8 JAK/STAT 118 %
ARE, gt DL EWEFT AT R, HMGB 141 551 1) i
RAE T2 R 0E, (R g0, JEH T
e AR e 22 455 4 2B 0 ATV T T B AN T A = A
H, B R 259 R L FH ) 22 2 AT SRAN S AN o
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4.3 HMGBI1&#1

W58 N R AE S Bt 5 i R B, BT HMGBI
BT B T4 B R 2R B JRE s , U 2
A I 57 B AR PRI o o 22 P A e EH R A 22
ARG R 25 A 5 B 2 R Ge 545 5| S I P
(AR A]J6 A IR 12 e A, LI AR AR I 14 R 24 0t
HyBrE A R . HTHMGB1 ) B 5T A 1 ) 5 B 2
PHISTHMGBI1, i1l i 22 7o A& 1 112 5 48 it HMGB 1
() 5 L AR, P& AR AGE FITLRA% 5 5 4 B 05 1k
O /0N i J5 200 PR SR R 2 M A I IR - A A, BRI
TR AT R R 0 B A 22 98 R KT, ELA I 5
B (R 37 R 6T 040 48 TR AE T 1) #h 8 AR 4 FHET
FOR I, H AN ARG = v HrHMGB1 R % 155 5 £5
FEAMARBEAT =2k, FE Bl /N 53 20 B i . F bt
HMGBIFUA 16 ¥7 7 LA WrHMGB1, #0041 /N i 5 4
M AL, FF B R FE AR T A, itk mT W, 3E
— B HHHHHMGB1 5 i1« B AR 2 50 1 70 T
MU, A BT 38 = 200 K IR S PR 250k,
PRI 3 BUMARE SR T T HR AT I S

5 RE

gk L ATiR, HMGBI/E N E ZE [DAMP4S T,
B2 90 1 R A, AT AR — LA (1) 4R (5
5, TEHDAICE B A AR T TR R R A AR . Al
28 JE DU RIS AL« JE R /K S A Ak
JE G % AR N 4408 EBRE . PR OE
R E THMGBI ] g i 5 RAGESK TLR2/4%% 57 {4
G BN 2 JORE SN, 5 48 1k 40 i R T AR R
T, 5 BOK o i 22 38 I L R R R 22 EL R AR i S o
22 441 B P 25 0 Dy e o, 3 T 2 5 MAIIE R 28
JE f s AR B 2R AR o A N SR I 2 HM GBI i1l 771,
LG /NG -4 TR AR AR S, BB 3 AR A
i S B, 348 TG 0 BH A 28 A E SR AL TR IR IS AR ok B A
PR ZILAE SOREA T I HIARIE VA T A VA8 1K 8 FH A
B TERRMBFFH, FIFHA RSP, B &
0 X HMGB L7E VIS E 2 995 7 4 S 1 A ) 2 FEAE
FSZ AR IS 5l %, T KA S THMGBIE 657, A
N ZEHNARIE (196 7 1 H DTk -
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