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The potential role of high mobility group box 1 protein in immune dysfunction and
its regulatory mechanism after major trauma YAOQO Yong-ming, LIN Hong-
yuan. Emergency and Critical Care Center, First Hospital Affiliated to The
Chinese People's Liberation Army General Hospital, Beijing 100037, China
[Abstract] Objective To investigate the potential effect of high mobility
group box 1 protein (HMGBI1) on host immune response and its molecular
regulation mechanism as well as its interventional pathway following major
burns/trauma. Methods With both animal experiments and clinical
investigation, serial studies were conducted to observe the effects of HMGBI on
changes in immune function of T lymphocytes, dendritic cells, and macrophages
both in vivo and in vitro. Results It was found that thermal injury or trauma
induced a delayed and persistent increase in HMGBI1 expression as well as its release in various tissues.
HMGB1 formation could markedly influence the cell-mediated immunity, including the changes in T
lymphocytes, dendritic cells, and macrophages following major trauma or burns. These effects were closely

related with dysfunction of various organs in the course of sepsis. Conclusion These data proved that
HMGBI1 not only acts as a novel ”late” inflammatory mediator but is also closely associated with
immunosuppression after acute insults, HMGB1 might play an important role in inducing systemic
inflammatory response together with host immunological dissonance, resulting in the development of septic
complications. Intervention of HMGBI expression and release presumably provides a potentially effective way
to regulate both excessive inflammatory and immune response, thereby as a measure to improve the prognosis
of severe sepsis secondary to major trauma.
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EREBREENEABNH T ANCBARATMEEZRFH A RAEF-«(TNF-0), & @A %-1
(L-DAEBRFZEHOREIBETEAETEHEA,2L5A TNFaXIL- 1 RANFAA LKAV ERERE
ARG AREARSFEH, 12585 TNF-a 8§ F 5% 4 K B ol &t KA 2] -0 S8 i F 3
Ak ZAERAA . AEAANTHRAEZEAFZVNL . Ry HH5d 4R, Mk TNF-o,IL-1 KFEH
EEERE; L TNFo AHSEBH IR EARSEROEFTERA T A AN TRALEXEFL ORI
REAFASTAZENHAKE BREARAAL BEBFEAENARTHMEL @B 4 —FHBAFN FHE
BEAEGBIHMGBDM E QK . LN E LN HAL BT THAASEERA . B FHMGB1I ¢ 2 A B8
FREBBAF AAKRIARERZARBALR.

B3R LEELPAHMGBl X ZHBARA SR BT RINHFT B, CERATAET P4 .24
EmBAREARBGFR LRI R AR AT HMGBl AR EARTRATAA LR A mBEFEH,
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WHEERTRAREBTLELREIRLE, BABREN L X IFBEFR AR FRESEEBELR
FHEAEGHARER—Z YR, LA LERARE Y HERG T L L 54K HMGBL R & LA £utin
rAaans BERARRHMGBl TREAEMRER DY TE , AP BAUR X5 B A #&E HMGBI 4 5%
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BARBHR AAFTEALETAARAVTERAFRE A, ANBLHHELEBAAERLELS NI E
REXRFAMERE—-FHKSTHMGBL £F 4  BbEN BB LEAETLATHRFER . S TNHASF
X TFRIHG A EFEANRRHMGB] 4 B REELARTHREAFELZEZREL AL
18, i# it s HMGBl # 4 FHROHE  FRX—LATMNALERRAS L AR LI BGHES,

1 HMGB1 5 &0 . BN EEIIGERBHNXREREBY

EREREY st B KA HER HMGBlL RiE AR K /R KRB FH G Ha R b, AMNALE
HEERGBTAR TNF-o/IL-10 RERE AL BB LA BLENARE /R LR L HRA, o LA
4 TNF-a/IL-10 5 HMGB1 A £ T2 EM %, Z 4R F R 7 HMGBL T AL TARHHFR XM
REEMBEBAFRAEAGBF, HBHFLELEHH. KA HMGBl 224N FRATHAFTAAZ XL
BENGFERE S TFTREAABRAKRENRTZABELZETEZHA.,

EMERRFRAONEARLABR(TBSA I ERGEHER6h EFRAHEAY, Bl HHF-Ro848
E B (RT-PCR),% & /& % % %P if sk (Western blotting) ¥R KA KRG RE H B k% F HMGB1 &% 4
a® P HMGBl mRNA 2% ;F et AE BEMTT &k AKX B R R, B 3% %% B Wk (ELISA)
FFrEARC ALY RRPAREEFEAKRFIALET HMGBL st R e m Az n mu 8.
IL-2 #KRAL-2ROAK R IL-2 b FHRE; HAEAR LR A B E , S —F R AL T RE mEHHH#
FHAF(NFAT) A HMGBL A 3 &4 B H PR . S RB 7 QR HER L TR HMGB1 4 KRB H A
EBAX XD HAFELAAEKRALT HVMGBL PARKBR . THERS‘BHEXEAR"HE, QRGN
HMGB1 #it BB 5 Mo mBB R A4 IL-2 £ K& V. IL2R RERKAZ BEAN G Gl Hd
G2+S s BiwH A £, iEX HMGBL 5 2 4 TNk B LBt vf EwmEt. Q&G E 1dH3d
NFAT #4 %W 2 %K, £ 5 HMGB] # 4 # 5 % 9 2 & & NFAT 6% &% 4%, 7T L HMGB] @it
% NFAT ADNA K ¥ %47 IL-2mRNA A&k . QR4 B X €A HMGBl ¥4 TR T heCmpw AT,
#REFTERLAAEER, OARR LK (EP)THL 4 HMGBL 98K M2 T HE WML A LR
TR EE R T RO ARG EEARBE AP IL 2 A2 (AAREEGHER) A ERRGERE
AEMBERAERTRE, FREDDALE AN TP ERGEREAAENG L AEARERANA.

EMNE—FEATFERHEETHE BB LBEA RO TLAERLSL HMGB] ¢5n 4 i, WIS~
ERGEEHGE1d LR P HMGBI S EFHAEA &G . X P45 1.7.21 f 28 d MODS 44 HMGB1 4§ &
FHFEMODS 48, MODS BAEGE 1.14.21 # 28 d st B Tk A 3 7k 75 4  IL-2 & F # CD4*/
CD8'THEBMIWERFKTIEMODS A, XOREGELSHELEX HMGBl 4 F 5@ LA S I
G THOEEEELRIL-24F.CO4"/CDS' T HE WA LR LML, AARBELGE T HE S
BEAAAEFLEEEHALMODS Eink, PERGEE 0 HMGBl K P H A SHkmB i g
HRFEELALEY R,

2 HMGB1 3 T i B 40 it % & R 2 [ 5L i) % Il ‘

BAERERERELA HMGBl FRAHASA. FAMMBRAESPEAR T HEHE. HESRKERS
WMBEBEBRBYYBARLELERF FHNFTHMGBl A2 E M A C HBHNERE w4, BT, AL
IL-2 KF 2 EBAK,IL-2/THEKRIL-2R k{ETFTH, &5 . KHFHMGBl & 24 h B RESKLEHOH
R, & ymeA ;&M F HMGBl A & 48 h S RAEHCHmEH AR L3 —F ¥ %, 125 # F HMGBI
EHRECHBUEBEERAT S R BRA T AN ZERERFRARAE HMGB] 8 ¥ anh e Mk
A, FEEFRAACEEFRAENHEAERE,

EArRI AL, ANAKRSEAGREAATREC BB A LR E, METRAE HMGBL N ¥ 5
Mgt meBa. >RS84 AANEOE5LBARFRETHMGBl B THE @E T2 mBE T
IL-2/IL-2R A A % B 5 FM4], £ RIEL,500 pg/L A LM FHMGBl A 48 h & . HEemRHE B E
WH L ETFTE—NETHAY A REE R HMGBl Mt A ok AN ESHCDL  THEARFT HY &
E(ThD Z#H b AR ARK LT, 2K A HMGB1 sk oF @-H T M ¥ Th2 B# b4, F B BK
Th1/Th2 i, T AEMKE THEHR LA B A Thl #£4% & Th2 £ # &4 ;HMGBl 5 T #HE @K
#£3EHR12h E,10pg/L A LN FFTHE LBIL-2.IL-2Re R HA XK EEE Y > 4%, % HMGB1 4%
B4 48h LR H A X8, AR MR ELAY, ERFHAP . HMGBl 4 T e mp e Hu. 5L
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FHBEFIRFLADREAIBRAGATRE , A REERPAEN AL AERALREER ARG
EIRe9441L, HMGB]l st T HE BB LR DG AR TRI FHBEALENA LR ARE LN ESHIH .
3 HMGB1 MRRBRAMDOBERAREEEZNH

BHEAREMEDC B, £ MK T HMGBL s DC SR Bt Hoh b kb, i —F 247
HMGBl #l# &6 DC s T HECHBRA LG YRR E TSR, ZAXAYH TRAS HMGBL A S 28
SR EFEGHFIAR, LEIEE HMGB] TH #4428 DC A& & # % 45F CD80.CDS6 v . S BARE
BEAH I (MHCI )4k L, %  HMGB1 4% DC & # 5 fbit 42 # TNF-«,IL-12 ¢YmRNA k4 . & §
L85 DC oA HAH -5, 7 HMGBL ##$DC oL, RARAXBRNAFEABHARLE
AR BRAG AR ERARE LAY $HR(RAGE) 8 &5 & %, X L HMGBI #12# DC & &
RAGE # & # % ,RAGE T# 245 HMGBl # % DC Ak St €244, #—FUERZF, —ZHE
HMGBl # %8 DC# M THE @B £ L RABGH AR SR T M, A& HMGBL 2 M /4R o
B, LERBUNAREB:BLr MR THEBRE#ZE F«BINF-«B) ¢y & & {5 IL-2,IL-2R
mRNA 2 5294 R %242, AW HMGBl #3¥ DC TH I M B NF«BH R ZERER T HEERE
IL-2 & 1L-2R AL R £ H 3%,

EPERAHEREFADHBY T, KMNEAETT HMGBL ¢4 4 A5 DC L B eh £ & . R4
AME . DCH THEHELEA RO B AERATHLE, AEHZETR4)E HMGBI R EA G THEDC &
AMER AV EARE DCARBAAGAF T HE @BRHBR BB, H& Th2 &4, 2R DA
EHH. 5 —AFHEL, XFHMGBl £#4 £ 28t KA RAGEA$¥DC ARAXF¥.DC HRBA, X
AU DCHHERATEL THATHEO BB NF-BERRA Y IL-2ARAEAEGLA, SR YH T Hk
CHBH AR B RS, s HMGBl TH R4 E T HE@mLFRAARR 4(CTLA-OKZL, T
HADC £&4FCD80O.CDS6 £k A HBaiAFTHT Kempgirsl s, K HMGBL ¢4 R BH 4
PERERGRRE AP BRELASRFL G EREZERALRE RYFIUNELBREA L LMY .
4 HMGB1 3t B b 41 i % & i 1% 60 % 0

ZFZRHARE T ,HMGBI e @-H FR AR P A EERZRAG I REEELR RS EGRPRR
2#S4FTA/NEARAZ, AR ERERET,ARHANFERRKMNFTHMGBI A EZ DR . EXBBEEERD
HEBXGESBK A PHEMNEHMGBL Bk 4 h EEmBELS e LAAR, 59 HMGB1 T4 %4
FEHLAHAESTFFRELAMBGELSE MR LEE FEEHR,

Witk H32 %k BALB/c NMEMBEBREXMB, AMNMET HMGBl S R EA MK LR H LA
BRATH Y4, #%i+7T HMGBl SELA SR EA A EABBATHHARLL TR ETNH. £REF,
1~1 000 pg/L # HMGB1 #1 T2 % ¥ = TNF-a 5@ i £ M 5 F-1(ICAM-D # & & 5 B4, 2 3
IL-10kA AR EHH;HMGBl TH S I RAMEELEBRAT AHEREFIRABATHRNEAAR, #—
FHMmEA, AR R LA % E G8-3(caspase-3) 5 NF-«B £ HMGBl # $ER WA T2
¥ 215 % 4 F ,caspase-3 4| F T 5 s HMGBl # W E2 @M AT ;HMGBl T#H# FEHXEEA G
RAGE #ix % ,RAGE 2 HMGBl # A FEE SR LB AN L RS KR Z —,

5§ HMGB1 & HMMIEKREX

REFBAABLA FRREELA RNIBAELSETRORAFOREEFSEY 2k EEH
MODS A REVEBRA T  RAZ ~ T REAEERAR D ENBR AR R ERERNEEMBRAST
AENCOHFRTHEIERE. §FHMGBl # KR AR GHNE K, EREFRHELRTEAETEHNR,
EMBRMECHTHRAN L RKEEHEZLHLEFE.F B HEE; B, HMGB1 & 7 4 4 sk & 2 4 MODS
B ERBETHGTFAB A, Bk, —F 4 HMGBl 4 R, H 8 FTAHH AR TR EREL
AIEGAR, TEREN G FHL B ERA LA TZNEREXFBEARAME, ANGFLLER
#7 ,HMGBl AR A AN EEHRHREXAR . W EEN A BB LA S EEFEAL RTHRAKAL
RO ERPBYFBFZI—, ZHRLEHMGBL 254 BhEE A AL RAEZRAALS LAMGE S  AA
PEY BRYENALER AR S RAGRFLOXAEANHNBRAAREZEGH AR 4 S AFRTLiAE
et B UEXE
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