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Serum HMGBI1 Levels and Its Clinical Significance in Patients with Idiopathic Pulmonary
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Abstract: [ Objective] To estimate the clinical value of serum high mobility group box 1(HMGB1) as a biomarker of idiopathic
pulmonary arterial hypertension (IPAH). [ Methods] This study included 33 patients with IPAH that were confirmed by right heart
catheter in the Second Xiangya Hospital, Central South University from May 2011 to April 2015. 8 patients with IPAH were followed
up for 6 months during treating with PAH-specific pharmacotherapies. All the subjects’ clinical data were collected, HMGB1 levels
were determined by enzyme linked immunosorbent assay(ELISA). [Results] Serum HMGB1 levels (ng/mL) were significantly increased
in patients with IPAH compared with the control group(14.8 + 2.4 vs. 3.8 + 1.2, P < 0.001); The serum HMGBI1 levels were significant-
ly positive correlation with mean pulmonary arterial pressure(MPAP) and pulmonary vascular resistauce (PVR)(r=0.864, P<0.001; r=
0.460,P=0.002) in the patients with IPAH. After treating with PAH-specific pharmacotherapies for 6 month, HMGBI levels (ng/mL)
were significantly decreased (15.9+5.3 vs 11.1+2.5,P=0.021) along with the patients’ MPAP (62.3+9.7 vs 54.0+8.7,mmHg) and 6—
min walk distances (m) improved (368+69 vs 401+55,P<0.001). [ Conclusions] Our study suggested that serum HMGB1 may be used
as a biomarker of treatment response to targeted therapy, and it will be used as a biomarker in the follow—up evaluation of patients with
IPAH.

Key words: idiopathic pulmonary arterial hypertension; HMGB1; Eisenmenger’s syndrome; PAH-specific pharmacotherapies

[J SUN Yat-sen Univ(Med Sci),2017,38(6) : 860-865 |

Yo # B #1:2017-05-17

EEWE : [HXK HARRAIE4 (81370249, 81600249 )M R 45 [ AR FlF 3 4 (2017])3455)

EER N DR, ML W57 1« i 8 ik 5, E-mail : luojun2242004@163.com; 2271, il (G VE# , 2082, 1 L4 500, E—mail : lijianges@
163.com



5 63 BAR A R R RISl K T AR I R IR AR R B K S R R S 861

Jiti 2l ik = & (pulmonary arterial hypertension,
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T VRE HIE AR 95 R S/ 245 400 28 0 P S804 285 1288 il sl ok
e AR BT R L K S e 8 S [
I8 B At R A X BR AT (B A4 ) « A TEAg BRIl A AR TR
20 IRy T X BREH s Horh 2otk 13401, S 7 491,
TG i TP O B i F8 i , I Zh RE | ILWE | g
AR YRR o TR AR A2 AN W
PraTiBu el AN i L O (e e A R T
12 WMRAFE
121 — Ak AR ARE T AN
IPAH J8 3 S 7EAT A O S R A T, il BGR Jk af
K FH i B 4 2 23 B (ensyme—linked immunosorbent
assay , ELISA ) B A 1M v H HMGB1 % £ .

122 AS5ed A ilishhke R EEY7E
JRI PR 2 B bk, B OF LA 89, % B a1 T
% (50 Ulkg) PUEE, 28 1155 5% MP S48 2 I R i
ik A0 By A0 5 i sk I A A AR
FIURE B2 e 7, 8 10 2 30 R 30y il s g 0 ok ot 40 4
FIUEE , JEAR AR DU i 5 5L ol FH 40000 R0 BE T TSR I 70
B2 111 7= 7 B2 1 7 = o 111 S A 2
KM s 180
1.2.3 HMGBI K -F 4@ % ] ELISA Kl ifi 7
HMGB1 /K-, WRRMEEAR 2= (25 C), [
i VR /0 30 min; 430 AR UE AL REIIRE AR
fLo BALINA 100 WL FEASH B R S 20 3 A
FRUE S BRI FEA 10 WL, B4 S AT, L0
Mz, 37 CE 20 ~ 24 h; 7 WA, T, FHBEROR
(400 pL/AL) P S &, B TR R B E FAaamT
FeAUh L, DS S ) BN 4 ~ 5 B AL NGt 4R
L PG4 1R 100 WL, B B ARG, 25 CHRLE
1hs 7 LA, BT, F Ve AR (400 pl/fL)
bho R/ e =R 2 N = RN e i L
WY I ERRAA 4 ~ 50 BT RIS 5 M B AL
JRPIEE 100 WL, 2 iR B £8 30 min; K7 AL
INZE 1k 10 WL, 28 1k 52N 5 B il b A il & 7 Bl b
AL, 7E 60 min AN O BE , FH A A A T
1 450 nm A0 AR 0 AL RO EE{E L 982 SO
(25 F1FL) B I B2 (B RIAS ARG IO FE (A . FH bR
vl PV 5 5 AR W2 O B (T s s o R 2 1) Y =
B E A 7 AR 2 R AR AR X W BE (LA AT AR
PRI EEAR MR, B LIR BEAE £ (11 /%)
REAEAS Y SEBRMR BE o A REAIOG BE(E = Thm
2k FBR, AT HAEAS TR B A — A0 A e Jm 0
1.3 BEiAAE

75 33 4l IPAH 35, o 8 il 28470 548 I
Il PRAG: 25 B 612 W I T 4 IR it o Jok s R 3 1) 245
Yy (G55 VG AR Ak Fr AR A 30 PHE RS R
B A IRIT IS SRV fEIRZS)E 3 6 A
A3 TRE T , G AR AERE DT 1K
14 SFit=ZoH

W TR B AR, Excel U , GE112# )5 % i
SPSS 17.0 Ge it 43 Hr&idis o 5325748 & BERE LA 4L
(A ) R, € TR T IES RS, £7 4 1F
A ES A ) E OB LI B bR ifE 22 (s o
FE R GERMT G IE A S0 A0 3 RIS, A Y ¢ f
A 1E 75 49 A 2R KRR 56, T B0 R I A7 %51



862 RS2 (R 2RO 5538 4%

RTRH KBS o A S 50 BT 2R FH Pearson AH &
Mo BT AT K 56 24 SR FH AU AS: 565, L P<0.05 Ry 22
SAGIFENX

2 % X

21 —MERERRELIEIRDT T

ARWFFE T IPAH FB 3 S i B % iR 2 1 — it i
r“"ﬁ%ﬂrl%%T%“W@%uWE&?ﬁ%J%&AxTﬂ@Zﬁ,5«
TEARZE RG2S L (R 1) o X4l w
iw%ﬁ&@m%ﬁﬁTw&kQIMH@E%
JL S AR R R N A g B B F 44 K (NT-proBNP ) 7K
Xlziﬁm?@riﬁikﬁm, J T 1o 5 i 2 11 I
P K TG Tl Bl B KT R A, 22 57 A Fii 24
X@wmxﬂmhﬁﬁmﬁﬁﬁ%%ﬁ%ﬁ
(P>0.05;%2),

F1 FMHEBE—MMABLER
Table 1 Comparison of the two groups for general data

(x+s)

x2 FMARELELERLER

Table 2 The comparison of biochemical markers for the

IPAH Group A Control Group B

(n=33) (n=20) P value
Sex (female/male ) 21/12 14/6 0.07
Agelyears 30.3+11.0 31.2+6.7 0.12
Height /em 161.6+8.8 159.7+6.3 0.22
Weight /kg 51.1+5.6 49.3+9.2 0.14
BMI /(kg/m®) 19.743.1 21.9+2.1 0.17
HR /min™ 82+10 77+8 0.09
Sa0, /% 92+10" 97+1 0.03
SBP /mmHg 114+9 11712 0.17
DBP /mmHg 72+7 766 0.24

BMI: body mass index; HR: heart rate; Sa0O,: oxygen satura-
tion; SBP: systolic blood pressure; DBP: diastolic blood pressure;

1) means P<0.05, compared with group B

22 WBEBEERS

AHIE ST TPAH 65 5 filt B X Je e 7 0 25
KA (1) & TG bR AT H BRI, e P I 20 ik v
JEH A O FBNR (right atrial diameter, RA) \ 47 (>
ZS PN 4% (right ventricular diameter, RV) | F izl ik
4% (main pulmonary artery diameter, PA) , =237
SR LT 3% BE (Tricuspid valve bleeding rate, TRV)

two groups (x+s)
IPAH Control
Biochemical markers Group A Group B P value
(n=33) (n=20)
RBC /(10"/L) 4.7+0.6 4.5+0.3 0.09
WBC / (10°/L) 7.6+2.1" 5.6+1.2 0.04
PLT /(10°/L) 18757 210+54 0.11
Hb /(g/L) 145+19 13148 0.13
N % 60.0£11.3 58.6+5.6 0.08
Het/% 41.426.2 39.742.3 0.17
MCV /L 91.3+5.5 90.8+4.5 0.13
MCH /pg 30.1£1.6 29.5+2.0 0.38
MCHC /(g/L) 327.7+15.1  328.1+8.5 0.41
RDW/% 14.1+1.1 13.4£1.0 0.28
ALT /(U/L) 21.4£11.9 15.4+5.8 0.09
AST/ (U/L) 26.4+19.3 19.8+5.5 0.11
TBA/ (pmol/L) 4.4+2.0 3.7+2.1 0.16
TBIL /(pumol/L) 20.3+5.7 14.8+5.9 0.09
DBIL/ (wmol/L) 7.5+3.5 6.622.1 0.27
BUN/ (mmol/L) 5.3+1.5 4.7+1.2 0.44
Cr/ (pmol/L) 76.3+12.6 57.0+9.5 0.13
UA/ (pmol/L) 514+92" 267+82  <0.01
TG/(mmol/L) 1.36+0.41 1.32£0.21 031
CHOL /(mmol/L) 3.84+1.62 4.12+041  0.18
LDL-C /(mmol/L) 2.38+1.52 251032 0.24
HDL-C/ (mmol/L) 0.80+0.29"  1.27+0.21 <0.01

NT-proBNP/ (pg/ml.)  1952+241" 413+38  <0.01

cTnT/ (pg/mL) 37.3+8.4 30.1+5.8 0.36
INR 1.24+0.29 0.95+0.07  0.44
d-dimer /(pLg/mL) 0.5+0.2 0.30.1 0.32

RBC: erythrocyte; WBC: leukocyte; PLT: thrombocyte; Hb:
hemoglobin; N% : neutrophil percentage; Hect: hematokrit; MCV :
mean corpuscular volume; MCH: mean corpuscular hemoglobin;
MCHC: mean corpuscular— hemoglobin concentration; RDW: red
blood cell distribution width; ALT: glutamic—pyruvic transaminase ;
AST: glutamic oxalacetic transaminase ; TBA : total bile acid; TBIL:
total bilirubin; DBIL: direct bilirubin; BUN: urea nitrogen; Cr: cre-
atinine; UA: Uric Acid; CHOL: total cholesterol; LDL-C : low den-
sity lipoprotein cholesterin; TG: triglyceride; HDL-C: high density
lipoprotein cholesterol ; NT— proBNP: N- terminal pro— brain nitric
peptide;; ¢TnT: cardiac troponin T; INR: international normalized ra-

tio. 1) means P<0.05, compared with group B
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PR Tl B Bl A X B, 26 22 67 5K A N A% (left
ventricular end diastolic diameter, LVEDD ) /N - {g
R HRE, 22 5 B G4 B L (P<0.05) . H
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*3 BEOHEERILR
Table 3 Comparison of echocardiography results

(xxs)

IPAH Control
Group A
(n=33) (n=20)

Echocardiography
Group B P value
Outcome measurements

LVEDD /mm 32.1£7.57  41.5#4.6  0.021
LA/mm 25.2+4.8 27.8#2.1  0.25
RV /mm 49.8+92"  342+45 <0.01
RA/mm 47.6+6.5" 33252 <0.01
PA /mm 30.3+4.6"”  22.6£3.4  0.015
LVEF/% 66.7+6.3 66.5+4.1  0.56
FS /% 34.2+5.5 36234 0.8
TRV/(m/s) 4.6+0.7" 1.0£0.1  0.001

LVEDD: left ventricular end diastolic diameter; LA: left atrial
diameter; RV : right ventricular diameter; RA: right atrial diameter;
PA: main pulmonary artery diameter; LVEF: left ventricular ejection
fraction; FS: fractional shortening; TRV: Tricuspid valve bleeding

rate. 1) P<0.05 compared with group B

23 HEMERE S E £ & fi%E HMGB1 7K F
HE

IPAH 3 IfiL % HMGB1 7K ¥ (ng/mL) &5 T g
S IR, 22 5 A G it L (14.822.4 vs
3.8+1.2,P<0.001)
24 HERUEMIBAKSESEENLFHMGBIKES
MPAP 185

Xt IPAH B3 1.7 HMGB1 /K -5 MPAP #E47
LR A S & B, LT HMGB1 7K - 5 5 245 i 5
Jik F£ (mean pulmonary artery pressure, MPAP) HA
HIERFR, H 2 W2 E A (=0.460, P=0.002; [&]
s
25 HAMEMIPKSEREENLFHMGBIKES
PVR t83%

X IPAH £ 2 L3 HMHB1 7K -5 il 1,45 BH. 7
(pulmonary vascular resistance, PVR) #1728 14 4
XAy HT R, IV HMGB1 /K 5 PVR B A A %

HMGBI1

40 50 60 70 80
MPAP
1 HMGBI1 5 MPAP EHHX X &
Fig.1 HMGBI1 was positively associated with MPAP

K F&, HE B EFMHL(=0.541,P=0.001;&2),

HMGB1

10 20 30 40 50
PVR

2 HMGB15PVRIEHXXZH
Fig.2 HMGBI1 was positively associated with PVR

2.6 IiEHMGB1 7k F 33 #L [5) 25 138 77 = B2 14 1Y
& E

8 il IPAH J5 3 5 FH fili 3 ik /=5 1 8L 1) 25 9 3R
J7 (LG VT HE AR AE Ak hrdE P A BHIE T8
fE)6 HJa 470 s HAR A0 = AR EM 3 kN
& il B kR F7 .6 min A 4T I A5 2 2 A TR
i, L7 HMGB1 /K F-FEAR, 22 5 BA G5 2 X
(£4),

3 i #
WA 0 3005 0 T I R 00 205 3 B 7

A T A e A ) 2 i 3l Jk v T ) A e e R A
AR RV Bl ke s A AL AT R 8 4
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x4 HYRTEIREEBEOE HMGB1
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Table 4 Comparison of HMGBI1 level and
echocardiography before and after drug therapy

(xxs)

Pretherapy ~ Post—treatment P value

HMGB1/(ng/mL) 15.9+5.3 11.1£2.5 0.021
RA /mm 47.1£5.8 41.8+4.2 <0.001
RV /mm 49.3+7.1 44.3+6.7 <0.001
PA /mm 31.647.1 28.2+7.3 0.011
MPAP /mmHg 62.3+9.7 54.0+8.7 <0.001
6MWD /m 368+69 401+55 <0.001

RA: right atrial diameter; RV: right ventricular dimension;
LA : left atrial diameter; LVEDD: left ventricular end diastolic diam-
eter; PA: main pulmonary artery diameter; LVEF: left ventricular
ejection fraction; MPAP: mean pulmonary artery pressure; TAPSE:
tricuspid annular plane systolic excursion; NT-proBNP : N-termi-

nal pro—brain natriuretic pep; 6MWD : 6—min walk distance.

2 A iR 2 By N RAE IR 102 il s ik v
FE I it e v A8 S B BB 73 . HMGBI J2& — i 2
PR B AR BT, TEA0 I N AR AR 38 mT DLk S5 A )
T o fE 40 A% P9, HMGB1 5 DNA J 41 2 19 4
HAE PR E G 0 1 45 K I BE TR T LE MDA N 10 5%
O AN SR . M HMGB1 AL T4 i i, g
S A VEIE . i B HMGBI WIAE 2 DAMP
RAEVER, JF RS HAR AN H 1 B AL 7 S I
FHOCHE Ay TR AR . WF5E 278 HMGBI
AE5 22 Pl S A B AT, A0 355 W UM e A 28R 7™
¥ (advanced glycation end products, RAGE) . toll
Z A& 2 (1oll like receptor 2, TLR2) . TLR4 5 TLRO,
Horpr, 5 TLR4 2545 J5 g5 20 1 15 [ 7 kB (nu-
clear factor of kappa B, NF—kB ) i & M 5 W 241 fifd =
A EA R -6 HIREIRIE T ALK B
P69 NF—«B 1% A6 I a] 38 55 i 20 k-1 5 JUL 40 i 58
REVEEAL 7 i e e SR B LR Sl ) 4 il 1 A Rl
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I By ok ven s R B AL TR i 960 7 R T i 20 2%
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PR 9 NSl Sl bk 9 2 A Rl N B -1 2
HEAF RAR S, 83 HMGB1 HiiRiAY7 5 gk
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SOOI (| K= 2 A 1 0B B2 | BT o o v
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