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Prediction of post—traumatic complications in severe blunt chest trauma
by comparing plasma levels of high—-mobility group box 1 and

tumor necrosis factor-o
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[ Abstract ]Objective ; To observe the dynamic changes of plasma high—mobility group box 1(HMGBI1) and tumor necrosis factor—a
(TNF-a) in patients with severe blunt chest trauma,to assess the severity of injury and to predict its prognostic value. Methods ; A
total of 57 consecutive blunt chest trauma patients with an abbreviated injury scale =3 from March 2011 to December 2011 were
included and blood samples were taken from patients every other day from d1 to d7 after admission. Plasma concentration of HMGB1
and TNF—a were measured by a quantitative ELISA.  Development of post—traumatic complications was observed and their relations
with plasma levels of HMGB1 and TNF-a were analyzed. Results : Patients’ median age was (44.5 +12.6) years and the median in—
jury severity score (ISS) was (18.4 £6.02). Both the plasma levels of HMGB1 and TNF-a had positive correlation with ISS(d1:r=
0.29,P=0.068 vs. r=0.507,P=0.016;d3:r=0.578,P<0.001 vs. r=0.411,P=0.021;d5:r=0.645,P<0.001 vs. r=0.365,P=0.07;d7.r=0.683,
P<0.001 vs. r=0.321,P=0.019). There were significantly increases in mean plasma HMGBI levels on d3,5,7 in patients with ISS=20
compared with those with 1SS<20(all P<0.05). Plasma levels of HMGBI showed a higher sensitivity but less specificity than TNF-a
in prediction of complications occurrence (P<0.05). Conclusions ; Plasma levels of HMGB1 seem to be most suitable for severity
assessment and prediction of post—traumatic complications occurrence in patients with severe blunt chest trauma.

[Key words ]Jthoracic trauma; high—-mobility group box 1;tumor necrosis factor—a ; complications

EZENLE: £/ L, Email ; wangxiaowencardiac@163.com,
B 75 @ : BRI

BEEE @ F , Email ; cqmusurgery@163.com,,

ELTH: TR THERAZELE LT A (%5 .CSCT2012jjB10021);
FTRT LA EZHZHRALEETHR B (%5 :2010-1-52),



BERERKZFR 2013 £5 38 55 5 # ( Journal of Chongging Medical University 2013.Vol.38 No.5 )

— 543 —

B S A Bk A B )8, 2 45 % LA A
REFET Y =2 DR T e B 2 ™ B A A )
TVE, 205 BIGIHISC A BE R 1Y 30%0~40% , 5 @ At
KIETHY 25%, 2230 e A AL 23 B 1 0 o 328
00 S PR Hp B R Bl 4% (blunt chest trauma
BCT) Fr £ FE T 22 K T 5 3 4 545 2 258 T
JR P

MUARTE 2 BRI IS W35 K 4 B JAE S
ZE A AiE (systemic inflammatory response syndrome
SIRS ) , Jf-4k & ik 5 0E F1 22 45 ' 2 e B2 05 25 5 1iF
(multiple organ dysfunction syndrome, MODS) , & ™
O B E BT EEAE TR AT AR 4
JF Ak MODS I e 52 2% AR AR, B e, n
AR R AT AR B AT ™ S 2R T Ane]
TIN5 5 5 & RE FROR U 2 i PR — B LA
RS ey B2 PR

A 5E I IS B A E 7 BCT B w3
HREA 1 (high-mobility group box 1,HMGBI) 0 i
R IR BE K F—a (tumor necrosis factor—a, TNF—at) LA
XF FEVEH 9 25 78 T 1403 )5 0 e 2 A AU 1
Il AR TS H B I I L

1 MRFTTE

L1 Bt %

Wk 2011 48 3 J1 2 2011 4F 12 A, IR 2 serhn
PR PR B~ B I 57 — 2= e M S BHAF 15 F 5 A 1 1) ™ T
BCT LB 57 4], Gy Absif: DEER =15 QM &
BCT] fiij B 46 173 7143 (abbreviated injury scale, AIS) =3], f£ 4
Z RO IR AT ; DUiJ5 24 h ARG ; @ &350 ] ¢
FloeE HABUS RGHRIT#H . Hebrbrik . O HE G fee
Y QBB LA O MW AR R A G &
F BB MR 0 2 s OIS S A % . AW T2
BEfCHEZE b1 Attt | T A S A A ARSI F 1 2 8 A
mh=a
1.2 BrRor ik

SRR B GG S 1.3.5.7 KoRAESNEHIKIN 3 ml, 53
BN VR IRRAE R AR 55 5 L] ELSIA 150 & by I
IS A IR A TR ) | AR R IR AR I i
H HMGBI Al TNF-o 82t [, e /R I R BB A I
RARER ARG O ROR S
1.3 “hitsas

1] SPSS 17.0 GEit B HEAT 7347 , 111 BB A% +
PRifE2E (v + ) 30N THERORI LA 408 30K . S8R ny LA
KHAESK S, 3K HMGB1  TNF-a 7K F 5 45 i B BE 143
(injury severity score, ISS) AH IR A Spearman #3177 .
T T A B v R s S 2R FH 32 3803 T AR 4R AE (receiver

operator characteristic, ROC) £/ 4T, VA P<0.05 NZESFH
Gt E X,

2.1 —fFH

AL I B ARESE B 3L 57 610, 55 41 B, 2 16 )5S
AR 44.5 % (15~79) % ;AIS(3.5 £0.5) 43, 1SS (18.40 + 6.02)
g3 B AR E A2 A% 30 ] (50.0% ), = Ab BA F 45 17 15
(28.3%) , Bt AR 8 41(13.3%) , Blig it 5(8.3%) ., H
FEIF ISR TE AT AR | SN AT |
IR S \MODS U i A& i 473 .
22 HUGHER

MR . 2 & h-E-E 3T 56 B, HoZ2 Z Bt
Wy O {51 W B BT 6 18] AN 43 i A0 () A 54 4] 5 il 4 45
50 5], Herp UM 057 26 5 oI IRLAS 3455 4 1)

G I M 5 O SRR i 37 1, & ) IE BB
15 22 Bl A DU B A 23 .
2.3 3 HMGBI TNF-o K-F #9305 T AL

FEE BCT B I3 HMGB1 KEAE S 46 1.3 Kz il
Tl 55 5 RKak i, 5 7 AR FRE TS WWE 1A, T
BTG4 1 REL 7 K TNF-a KT B WK a3, L
& 1B,

120
100
80
60
40
20

HMGB1 (ng/ml)

IR IR HESK
A B ]
A. HMGB1

ETNIPN

w1k B3R ESK
BT
B. TNF-«
1 & BCT £& Mm% HVGB1 #1 TNF-«
IKFHBEZ N ERE S
Fig.1 Tends in plasma levels of HMGB1 and TNF-

in patients with severe BCT

24 REAMG R EAREG R HMGBI K-F ik

HRAE 1SS, B [ 35 43 0 AS [ 40 475 72 i, BRIV 1SS <20 21 A
1SS=20 40, 2 ZHAG)E 55 1 KK HMGB1 /K2R G 11
7 X [(453 £10.7) ng/ml vs. (42.5 +15.1) ng/ml,P=0.41]; {8

TR



— 544 —

BERERKZER 2013 £5 38 H5% 5 # ( Journal of Chongqing Medical University 2013.Vol.38 No.5 )

1S8=20 LHAEMi R BIAE 3.5.7 RIS HMGB1 i M2 T
1S8<20, 2 5 A Guit2E s L[5 3 K. (74.3 £29.8) ng/ml vs.
(574 +229) ngiml, P=0.02;%; 5 K (821 +296) ng/ml vs. (63.4 +
27.6) ng/ml, P=0.018;%f 7 K. (84.9+31.4) ng/ml vs. (64.3 +

27.6) ng/ml,P=0.011], LI 2.,

140

120
~ 100
£
én 80
% 60
= 40
==

20

0

[m185=20
0 1SS < 20
L a a
i—i‘
RPN LN RN ENIPN
B ]
a: P<0.05

B2 AEEMGEEREFRSE 7 d MR HMGB1 KFE L4
Fig.2 Comparison on HMIGB1 plasma levels between two

groups

2.5 i3 HMGB1 TNF-a 7K-F %5 1SS #948% 1

g 1R, U BCT EIE4S 3.5.7 Kl HMGB1
55 1SS BRIEASE, Horp s 3.5 RS 7 KA A GiitF
B (P1I<0.01); TNF-a kP15 188 1 R IEHIE (P 1<0.05) .

1.0
0.8
B 0.61 J 7
=
04
02 [
0.04+—1— v . v ,
00 02 04 06 08 10
15tk
A UiJE55 1 R ROC 2k T bk
1.0
0.8 -
0.6 1
=

0.4 4

0.2 A

0.0 +—— . . . .
00 02 04 06 08 1.0

1Sk
C. 1555 5 K ROC #h4k R i

—HMGBI1
TNF-

— HMGBI1
— TNF-«

%1 /™= BCT /M HMGB1. TNF- o 7KF
5 1SS WtBX S 1
Tab.1 Correlation between plasma levels of HMGB1,
TNF-o and ISS score after sever BCT
ISS

BIKR B3R OHBSK OEITR

, 0.190 0.511 0.545 0.483
HMGB1

P{E 0.168 <0.001 <0.001 0.002

T, 0.407 0.311 0.365 0.321
TNF-

P{E 0.016 0.023 0.007 0.019

2.6 RERHELE 3 HMGBI TNF-a 7K 34 5 & I ) b 49
ROC W1 &5 H7

PLEBRE R BT B AEAE R P bR, 205 56 1,
3.5.7 KA AT WA ROC M2k, #i/F5 1 K ROC
i N i 1 HMGB1 iy 0.560,P=0.45; TNF-a Jy 0.704,P=
0.01;ROC £k PR ILES . Z=1.41,P>0.05, fi5%55 3 KROC
B 28 1 AL, HMGBI & 0.781,P<0.001;TNF-a 4 0.659, P=
0.014;ROC &k F R FLEL 45 . Z=2.42,P<0.05, 1h)5% 5 K
ROC HIZE R IFL, HMGBI 24 0.799, P<0.001; TNF-a “40.679,
P=0.023; ROC MZ T MR LLHR : 2=2.03, P<0.05, a4 7 R
ROC HhZk F L, HMGB1 & 0.774,P=0.001 ; TNF—a “40.662,
P=0.017;ROC h& N LA . 2=1.98, P<0.05(& 3).,

1.0+ — HMGBI
TNF-
0.8 BB
0.6
=t
= 04
0.2
0.0 - . ; : : )
00 02 04 06 08 1.0
14551
B. 1545 3 K ROC ik F I iz
1.0 1
T — HMGB1
0.6 -
\:l’j
=
B g4
0.2 4
0.0 ,

00 02 04 06 08 10
1455

D. 3555 7 R ROC < F i ik

B3 M3 HMGB1 1 TNF- o 7K F-HUF 4 fE fo BT A4 4 L B

Fig.3 Comparison on sensitivity and specificity between plasma levels of HMGB1 and

TNF-«o in predicting post-traumatic complications



BERERKZFR 2013 £5 38 55 5 # ( Journal of Chongging Medical University 2013.Vol.38 No.5 )

— 545 —

33 it

3.1 RMH B AR K R g AL

B3 T BUR B A 2 v G 75 A R A 0 O BT
Z e R Ao A AR BT SN, 4245 TNF—o, 40 i
472 (interleukin, IL) -1 IL-2 IL-6 £ FF 876 &
i 240 7 A Z2 B S E R, AT S 3 A E A gk —
A, W TR T B SE RA SN, (HIX —
PRAE N IR Z B Z2 T 98 40 PR - B R4, AL 45 i
HIRRER E2 114 11~10 IL-11 FAbA K HF—B(trans—
forming growth factor—B , TGF—B )25 /™ & ) 1] {73 5
AT SRE A 5T LAAS [R) 08 48 5 U0 R B 6 1 2]
M3, R e RS, 1 SIRS,

i < R S RE A B S SR A IS
MODS FIFET-HY IHEPR 2R Hor TNF-o SEAILIA N L
S S SRR e B A O E B G A R, AT Rk A
JiE AT 5T AR A B, A2 T R M DR TR AT A5 ) O Bt
R {H I R A REHLG BB SO R0 1 25 SR o,
H anti-TNF-o JGY7 AN BE A MR B3 A IR v J 3 1)
T2 G R S T DR A e S A i DR A e R A
R BRI, A A5 45 P 40 B PR P s
] AR i PR AR R AR,

3.2 HMGBI1 4145 £ 5 B o 69 & S

WUARTE I8 52 B30, 414U it 25 32 50 o0 W B bk
FIRAH S F AL (damage—associated molec—
ular patterns, DAMPs) , 5| 2 98 i 2 7, £ i PR AL 41
ZUMAHMIIE F 0IE BR SAR 1B 52 . DAMPs 24045
HMGB S100 & 150 HUR O E F155

HMGB 2 A7 HAZ AN i — IR H 1, 4
T2 30 kD, PRHE 2R DA s T g 25 A L Dk Y ) 1
TERPEIN4 . IRIEHMGBS> T i P 5 A EIE A1
DNA 454 Ry 325 HMGB1 HMGB2 HMGB3,,
HMGB1 7341 ]2, AT AFAE T 20 MOA% | 200 A S5 R 240 i
Hh, & HMGB Z% i — AT 430 21 40 M S -5 4
L PR 0 P 2 1

LU EUESE HMGB1 J&—Fl 8 B i ) 2
FEA T, TT DA AR AR S AT 9 RE R, 7 J8%
LR35 R A AT P Hh B JE 2 i PR e,
Cohen 215 15 I 2 j™ 55 22 & 47 #8495 J5 30 min
MY HMGB1 & & £ 8 | K 1] HMGB1 /K545
Wt AR SRR SR AT A L
G, HLIM2E & & OMGB1 54055 7% 5 Dhig i &
AHOC ., Au S5O0 o W00 A i A0 BB Tk B VR D

HMGB1 &5t s , HMGB1 584 A E s
I EMURG S B “fak s,

AHFFT 45 F s ™ B BCT M4 3K HMGB1 7K
A7 I HEAT R, HLS R0 0 7 AR R R
AHC  AE A JE I AR N T, R AR 1R,
HMGB1 1 TNF-a 7K-F-19 ROC hZE T TR 22 %
Gt S MTES 3.5.7 KIS HMGB1 ZKE4F
W5 )5 I AAER) ROC 2R T A KT TNF-a 1
ROC Hh&E F i, X & HMGB1 56145 /5 & 4E
AR PR SR T TNF -, FLTIN 5 2 i A2 A A XU
1O, BUBME 2L T 2 b TNF-« 19748 4k, 0 H:
SELEAN 5 BRI (AR AN I TNF-a, WU
FEE BCT B3 13 HMGB1 7K SF- % T 1% 4 ™ B
TR RIS VA B A —E S A ; R, e ]
VERRTT 9 AE SO T T A5, A s R H o ) 473 3k
IR RER IR VI A G, {H HMGB1 X555 /3
ok T S T 1 0 B v A K 2 SRR R B BV R
RS AR e, HaEd H ROC fik P Al n] LA
HH HMGB 1 XS0 473 /5 I 26 175 O P R AR o o P
ARARE . M, Z AR RIS R BT 0 S B
R PO R AR e fp it — 2 AT

£ £ X M

[1] Soreide K.Epidemiology of major trauma[J].Br J Surg,2009,96(7):

697-698.

[2] Karmy-Jones R,Jurkovich G J.Blunt chest traumal[J].Curr Probl
Surg,2004,41(3):211-380.

[3] Richardson J D,Miller F B, Carrillo E H, et al.Complex thoracic in—
juries|J].Surg Clin North Am, 1996,76(4).725-748.

[4] Gaillard M, Herve C,Mandin L,et al.Mortality prognostic factors in
chest injury[J].J Trauma, 1990,30(1):93-96.

[5] Cheitlin M D.Cardiovascular trauma.part I [J].Circulation, 1982 ,66
(1):244-247.

[6] Mayfield W, Hurley E J.Blunt cardiac trauma[J].Am J Surg, 1984,

148(1):162-167.

[7] Nast—=Kolb D, Aufmkolk M, Rucholtz S, et al.Multiple organ failure
still a major cause of morbidity but not mortality in blunt multiple trau—
ma[J].J Trauma,2001,51(5):835-841;discussion 841-842.

[8] Stahel P F,Smith W R,Moore E E.Role of biological modifiers reg—
ulating the immune response after traumalJ].Injury,2007,38(12):1409-
1422.

[9] Lenz A, Franklin G A,Cheadle W G.Systemic inflammation after
traumalJ|.Injury,2007,38(12) . 1336-1345.

[10] Opal S M,DePalo V A.Anti-inflammatory cytokines[J].Chest,2000,

117(4):1162-1172.



— 546 — BERERKZER 2013 £5 38 H5% 5 # ( Journal of Chongqing Medical University 2013.Vol.38 No.5 )

I JAS MILARS 2 WF 58
RAEb P VAT & —13 A 2 R HLEE AR SM A i
(1988 1% 7K - B R 3% X

P&
(R MR PSS G B, T 404000)

DOI:10.11699/cyxh20130522

[ ZE]EH. WL EAHNE 13 (interleukin—13, 1L-13) 7E 24 B HLLZEAAF (polycystic ovary syndrome, PCOS) £ #1# 1l
HIFIAACE I3 T H 5 BB AR BT (body mass index, BMI) A FEAR DGR | ME B2 AR BOARDCHE S 773 « I RS BRI o WY
TG00 3 4. PCOS AEJHEAL (40 f5i]) \PCOS FEAEMELH (35 f5i)) At FEZH (39 171]) . - 4% L AIF 9 X G (XA J e B s ROl B P
FEIHE BMI B TERE LE (waist/hip ratio, WHR) 73 71| FF R G028 W B 06 00 2 I 1L-13 7K 5 B P AR 27 & Dk I 25 1 I A
(fasting blood glucose , FBG) %5 JI§ Jifi &% 2 (fasting insulin, Ins) JIE[E % (cholesterol, TC) , H M = (wiglycerides, TG) | 15 %8 & 5 25
& (high—density lipoprotein, HDL) SRE R A (low—density lipoprotein, LDL) 7K ; B e 28 0 5 . BRI 2R (follicle—stimu—
lating hormone, FSH) , # /A 4 it & (luteum erythropoietin, LH) M % (estradiol , E2) , 22 i (progesterone , P) . 4 ¥ & (prolactin,
PRL) 52l (testosterone, T) , £55R . PCOS AERELHAMAE ML [L-13 (9335 5 FARREAEZ (P=0.000) , H = #5555 F X 4 (P=0.000;
P=0.019), Ins,LDL HDL.TG .TC IR E2 FSH P S8R MG K T oG 2425 5 WHR BMIL FBG \LH | T S48 R il i (H 7E
PCOS BB ARNE A4 TR A Ay B SE [l /047 S TL-13 5 BMI (R=0.527,P=0.000) .FBG(R=0.449, P=0.000) &% T
(R=0.452,P=0.000) \WHR (R=0.272,P=0.021) X LH(R=0.247,P=0.037)45 A1 , £ 50 Pl 175 B % /R A 1L-13=90.814+
1.255BMI+0.755WHR +1.696FBG+0.146LH+0.738T, £518 : SAEHR &) 1L-13 7E PCOS B FME il h 28 W i 75, Jf 5 BML,

WHR . FBG .LH } T S58PRAFELRMARAT R

(K5IA | 2RIV RLE DAL MRS ; FAMIA Y 213 FEIBR S e e BRI e PR

[HEEBSEESFES)RTILI5RTILG

PEENE: Z 5, Email : mieyish@126.com,
A 0 A S A b,

[ CEAREA A

[ ¥e#5 HHA)2011-03-23

[11] van Berge Henegouwen M 1,van der Poll T,van Deventer S ], et
al.Peritoneal cytokine release after elective gastrointestinal surgery and
postoperative complications[J].Am J Surg,1998,175(4):311-316.

[12]  Abraham E,Wunderink R,Silverman H,et al.Efficacy and safety
of monoclonal antibody to human tumor necrosis factor alpha in pa—
tients with sepsis syndrome.a randomized, controlled , double-blind , mul-
ticenter clinical trial. TNF —alpha MAb Sepsis Study Group[J].JAMA,
1995,273(12):934-941.

[13] Abraham E,Anzueto A,Gutierrez G, et al.Double-blind randomised
controlled trial of monoclonal antibody to human tumour necrosis factor
in treatment of septic shock. NORASEPT I Study Group [J].Lancet,
1998,351(9107) :929-933.

[14]  WEWK B A RBESE A BB AT W01 A 52 o5 1A% 5 e
BRI E 2%, 2009,29(8) - 3.

Yao Y M.High mobility group box nuclear protein 1 play a role in
pathogenesis of sepsis after major trauma[J]].Chin J Crit Care Med,
2009,29(8):3.

[15] Scaffidi P,Misteli T,Bianchi M E.Release of chromatin protein
HMGBI by necrotic cells triggers inflammation[]J].Nature ,2002,418

(6894).191-195.
[16] Wang H,Bloom O,Zhang M, et al HMG-1 as a late mediator of
endotoxin lethality in mice[J].Science, 1999,285(5425) :248-251.
[17] Cohen M J,Brohi K, Calfee C S, et al.Early release of high mo—
bility group box nuclear protein 1 after severe trauma in humans:role
of injury severity and tissue hypoperfusion[J].Crit Care,2009,13(6):
R174.
[18] Tong H S,Tang Y Q,Chen Y, et al.Early elevated HMGBI level
predicting the outcome in exertional heatstroke[J].J Trauma,2011,71
(4):808-814.
[19] Huang L F,Yao Y M,Dong N, et al.Association of high mobility
group box—1 protein levels with sepsis and outcome of severely burned
patients|J].Cytokine,2011,53(1) :29-34.
[20] Au A K,Aneja R K,Bell M ], et al.Cerebrospinal fluid levels of
high—mobility group box 1 and cytochrome C predict outcome after pe—
diatric traumatic brain injury[J].J Neurotrauma,2012,29(11):2013-
2021.

(FTHERIE KAR)



