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[HZE] HBY HfmiE B3R EE Bl (high mobility group box 1, HMGB1 ) 7 1 il 41 i P4 ik &2 2H
LU LY Z29E (hemophagocytic lymphohistiocytosis, HLH ) [ K N B F3R 16 00 M I R o it Whdk
2018 4F 7 H 2 2019 4 5 J H R R R M E 55 — R BeUla i HLH 835 26 A GG PRGB!}, filt 5 5 8
30 IR R B R FH T IR fe 73 W B 52 35 ( ELISA) A6zl 21 J 1 o HMGB1 2 [ 7K Y-, SE I 98 2 it
PCR #1148 & 1. HMGB1 mRNA 33k 7K, 234 HMGB1 7K - 5 HoAth I PR 48 7% 09 48 56 1 LA J2 HMGB1
XF T2 HLH 1) R B R 7 B 2 (e, &5 HMGBI1 75 HLH 835 41 I i ik i s fa B
EEHIETE (1992.77+883.74) vs (1 237.49+272. 85) ng/mL, P<0.01], HLH &% 4] HMGBI
mRNA [{AHX] ek &R (4. 562, 10) 45, F R B H 410 (2. 34+1. 32) 5B &g F} & (P<0. 05) . HLH
B I HMGB1 S8 54040314 (r=-0. 514 6,P<0.05) | [f.41.76 (4 K (r=-0.453 6, P<0.05) .
MR (r=-0.505 5, P<0.05) ¥R MG, A88 & BB 4 ) HLH £3% , H HMGB1 /K- &2
S TR R S B PR 4 HLH BB 3% [ (2 246. 27+935. 14 ) vs (1 422. 38 +317. 33) ng/mlL, P<
0.05] . FJH] HMGB1 i2Wr HLH <k R fh 0. 812 2(P<0.05) , fxfEBI{E N 1 522 ng/mL, R {3
h 69.23% K¢ R 86.67% ., &5 HMGB1 7E HLH 825 i #5 J8 I o sy 3235, A 5 R 7 Wk 1t 44 Ak
Ik 2 ZH R0 B3 2208 2 B e 1 PEAS RIS 20 AT o
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Expression and clinical significance of high mobility group protein Bl in patients
with hemophagocytic lymphohistiocytosis

CHEN Ying', SUN Hang’, LOU Shifeng', ZHOU Kang', ZHANG Ying', CHEN Shu', LUO Yun', SHEN Yan',
LONG Xianli’, DENG Jianchuan' 'Department of Hematology, *Key Laboratory of Molecular Biology for Infectious

Diseases, Institute for Viral Hepatitis, the Second Affiliated Hospital of Chongqging Medical University, Chongging,
400010, China

[ Abstract | Objective  To detect the expression of high mobility group box 1 ( HMGBI) in
hemophagocytic lymphohistiocytosis ( HLH ) patients and explore its clinical significance in the disease.
Methods A total of 26 HLH patients admitted in our hospital from July 2018 to May 2019 were recruited,
and their clinical data were collected in this study. Thirty healthy volunteers were recruited as normal control.
The serum level and mRNA level of HMGB1 in peripheral blood samples were measured by ELISA and
quantitative real-time PCR, respectively. The correlation between HMGBI1 level and clinical data were
analyzed, and the optimal cut-off value, sensitivity and specificity of HMGBI for the diagnosis of HLH were
analyzed. Results The serum HMGBI1 level was significantly higher in HLH patients than healthy volunteers
(1992.77+883.74 vs 1 237.49+272. 85 ng/mL, P<0.01) ]. And the mRNA level of the molecule was also
obviously increased in the HLH patients than the healthy control (4.56+2. 10 vs 2.34+1.32, P<0.05). The
serum level of HMGB1 was negatively correlated with red blood cell count (r=-0.514 6, P<0.05),
hemoglobin level (r=-0.453 6, P<0.05) and platelet count (r=-0.505 5, P<0.05). The serum level of
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HMGBI1 was notably higher in the HLH patients with hemophagocytosis in bone marrow than those without
(2246.27+935. 14 vs 1 422. 38+317. 33 ng/mL, P<0.05). The area under the curve (AUC) of HLH
diagnosed by HMGB1 was 0. 812 2 (P<0. 05) and the optimal cut-off value was 1 522 ng/ml., with a
sensitivity of 69.23% and specificity of 86. 67%. Conclusion HMGBI is highly expressed in the peripheral

blood of HLH patients, and can be used in the diagnosis, evaluation and prognosis of the disease.
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B E R % 5 H B1 (high mobility group box 1,
HMGB1) J&—Fh " IZ AL T AL A N S BA 2 7l
RERAEHE R R R as S E A BHHFRVITE A
B, HMGB1 AU AT LATEMIAZ N 17 52 4EHp A%/ MA Y 45 4
e MR S K 1454 20 DNA A7 58 AT
Ko DNA {56 5% 30 a] LI ik 3 3l 73 Wb S 5l o3 b 3
MLs AN, 25 1 45 400 B W SRR PR T
WV SGT A S 2 B A S R

Wik 1L 208 A AR 2 ZH R 400 i 48 229 (hemophagocytic
lymphohistiocytosis, HLH ), ¥ 44 W Ifil 20 Mo 2% & -
(hemophagocytic syndrome , HPS) , &2—F I L2 E . £
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3ol B B T A WK i A R T i HMGBI 2
— b 2 M 50 A OG5 X 43 F ((damage associated
molecular patterns, DAMP) , | 7255 T Z P 5 fEME 5%
i, EHT R ZHFTE 07 m A b T A B B pn Lk
ML IR eERESE ™, T % T HMGB1 55 HLH 3¢
R HATHAERE . i, AU HLH &2 S i
i) HMGB1 & /K M HMGB1 mRNA ik, i 5
SRR RS R SC R, TR HMGB1 78 HLH Hr iy
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1 wHSH®

1.1 R sTs

1.1.1 HLH ¥4 e 2018 4F 7 H % 2019 4
5 H 8 PREERF R 2= B 5 — = e 1 P LA A 12 W oy
HLH (% 835 411 26 i, £F5 HLH-2004 2 Wids i
BT —Z&BF T A2 K HLH: 1) 5r T2 Wi #F & HLH, 7¢

H Al T AT HLH A SCE 0 A, 40 PRFT UNCI3D
STX11 ,STXBP2 Rab27a ,LYST SH2D1A  BIRC4 ITK .
AP381 MAGTI ,CD27 %5 % Blas B 545 . 2) #4545 LA
T 8 &l 5 4k OFFEE K, IR >38. 5 °C, Ff4e>
7 ds QR @i A s (RSN M R =R ),
12125 11 <90 g/L, ML/ <100x 10° /L, w4 41 Jfd <
1.0x10°/L; @& H il =18 ML5E ( >3 mmol/L) F1( 87)
R R IAE (<1. 5 ¢/L) s @76 88 L S
IR T 23 R 30 Wk a4 i s @ 1LV AR 11 > 500 g/ L
CONK 20 fifa 336 1 R I sl sl 4n s @ vl P B 4l i A R -2
SZAR(sCD25) Fhiar. HEBRBRE : P ™ AR H S A
I REEHIE R E
11,2 f@pk s d Wi B i R B R K R 56
TR O R R IR 30 B, AN AARE : DIl F
L FDIRE H I = ERES AR W A TR B A
[ o HEBRARIE  AEAE TS S 48 G5 A% S5 e
PR 2 O 0 I A

SR A FB A B A B A A A R e Tk i AT S 2 5
55, [ s ST A O I R WE Rk, A 45 4 1) L A 8% | ik
o SIS IR e e A TR I P4, LA S S5
FREE LR I H AL T BE (ALT (AST) 20 ffd 5 3%
(IL-1 sIL-2R IL-6 IL-8 IL-10 TNF-o) .1 =g . 55 5%
JENREN A4 E )R SR LRI A, At
ARBEACHIZ 2t [ 2019 AFRMEH 45 (22) 5 .
1.2 &35

HIF ELISA 5250 40 N HMGBI 25 (1 {3 b
FEARIEA DR A R A F], RPT A HMGB1 £ 5o
Ui B Arigobio 23 F], it ALY BG4 19 1L BT/
b TG HLIAM H ATGene 23], TMB 520 3 &k €4 1 1)
I R ERECA R A 4 1003 8 W 3 A
ZIHEREA A E, TRIzol iKW [ 6 E Ay
BHEA FRZA ], S0 5] bk B 20 i 43 25 0 15 R
AR YR A PR ] 3015 5% e 5L 98O 0 i+
PCR 7114 B £ 4 T8 (KiE) A R2 Al Goldview
| ARz e o500 B I R SRR IR A
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1.3 5%k
1.3.1 [6]4%7% ELISA 50 HLH 835 S il 25 J 2 o1
Jil i o HMGB1 5 & LA B R k2 000,
1 000,500,250 125 .62.5 31.25 .0 ng/mL ¥ B 4 i
B HMGBI 25 FIbRdE S, [FB #2110 5 R L4907 B 1
RO I3 , A 96T Bl bR Al H , R B FE fhik & 3 N
fL.,4 CHgt . FEHFF G ,3% BSA 100 pL
37 CHHA1 2 h, L) 1:6 000 FlHc A HMGBI Hif4k 100 pL
37 C /M 2 h, Lk 1:10 000 HRP FRic i Ll E4T Tk
100 W 37 °C K2 1 h, L TMB B4 43 i 4 3% 100 pl,
37°C 5 i 8, 20 min, fJ5 1A 2 mol/L H,S0O, 100 wL
ZE RN, F 450 nm KA E BEALIG SR (. LA
W AR AR, %o I ' 2 AR R A AL bRz il b e i 2%
R 3 B o 288 (AT R B
1.3.2  SERFZEOE 2 & PCR Akq i 40 A 1 - HMGBI
mRNA [{j35k FIF primer-BLAST Fil Oligo 7 T. E.
Wit N HMGB1 5| ¥ fi 4 2 B8\ GAPDH 5| ¥, A
HMGBI1 | Fii#5|47:5 -TGCAGATGACAAGCAGCCTT-
3’, 5'-GCTGCATCAGGCTTTCCTTT-3', 4 14 7= 4 K
102 bp, A GAPDH | F 55| #: 5'-TGCCAAATAT-
GATGACATCAAGAA-3', 5'-GGAGTGGGTGTCGCTGT-
TG-3", 4147 121 bp, FI|FH A I ik B4 40 f 43 25
43 HBLEE SN A LA AZ A, LA /b PBS HE B A0 i
J&i , M TRIzol 32 $2 B AL RNA | ##E 47 v B8 0 52 % A
RNA Bl W E e L UK s, 204 7300 2 S % SIE I 2 6 o o
PCR, H i PCR R 12. 5 pL 1K &, f1 % : SYBR
Premix Ex Tag 1 6.25 pL,iE[ 514 0.5 wL, K5
0.5 pL,cDNA 1 pl,H,0 4.25 pL, DB kifsT
PCR & Jii: T AE 4 95 C 30 s, ¥ 1 ¥k ; PCR JZ i
95 °C 55,60 C 30 s, fEFF 40 ¥k, FIFH 27 9847
PCR %45 5317 o
1.4 %itF o

K FH SPSS 22. 0 Geit . B LA xxs 3RoR, M
] FLAS T S T IR S A 36 Ky 25 S A 56, 44T
B A ImA 5 4, R F Mann-Whitney #k FIAS 55 ;
LI FE A IE 3 3 AR HoJy 22 55 MR AR B XS ¢ 46
B A T 225 R AERL ¢ ke . 241251
BRI ZE J7 2081, HMGBL 515 PRGEORHH M
K Spearman 43 #r. >R Hl ROC ¥4 J U % 46 £ 47 #r
HMGB1 26 HLH () R 805 e 57 B M fe BB (.
MIEZES , P<0. 05 FoR 227 AH Gl 8 Lo

2 #R

2.1 HLH B F —#& s R F4
26 {5l HLH g3 5 30 5] fidt B o 3 A4 I R 9% sk

W 1, 26 5] HLH &2 b J5UK HLH 2 {31, B A 6
P HLH 13 1], 5 5 S Be oA 5¢ HLH S 6], B4kl
HHASE HLH 6 31l By A4 HLH 16 3], 52 % 10 14523 4
HLH & h A mem B4R, 3 i JCm i B 52 5 18 4
HLH S5 WA, 8 BiITCHE K o

®1 HLH EERBREBEERER

I R A SRR (n=30) HLH % (n=26)
P (%) ]

il 12(40.0) 12(46.2)

e 18(60.0) 14(53.8)
RIS/ % 40.97+15.03 46.08=19. 48
S KA

EIZ/x10° - L7 5.65x1.34 4.28+3.29"

LLE /%10 - L7 4.84+0.52 2.90+1. 03"

MmeaEs/g- L 145.07+14. 25 78.08+21. 64°

MM/ x10° « 1! 213.57+49.19 92.65+90. 34"

BNEEER/U - LT 23.67+14.92 93.80+90. 49°
BBV - L 20. 89+6. 99 109. 54£130. 69°
H-ih =8/ mmol « L™! 1.30+0. 67 2.48+1.44°
AR A E/U - L7 — 574.67+333.48
FYEE/g - L7 — 3.38+2.20
B /ng » mL! — 718. 52+393. 52
IL-18/pg + mL™" — 10.95+17. 54
IL-2 Zf%/U « mL™ — 3 109. 36=2 109. 22
1L-6/pg - mL™" — 95.33+210. 96
1L-8/pg - mL™' — 299. 36+838. 26
1L-10/pg + mL™" — 103. 162241. 81
TNF-a/pg + mL™! — 52.09+58. 42

a: P<0.05, 54 e & R Hud

2.2 HLH % hi&P HMGBl R E 2 2 3 T2 & &
B#

HLH H 3 fifa ek 3 vy o HMGB1 2 (k¥
WA 1, HLH B3 15E s HMGB1 B 850y (1 992. 77+
883.74) ng/mL, B B & T EEE [ (1 237. 49+
272.85)ng/mL,P<0.01]
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—~ a
13 4000 -
= 3000 n
=
R
= 2000 -
= 9 o
&)
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= °

0 T T
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a: P<0.01, 54 & B ei
1 HLH &R EREESMNEH HMGB1 & 2L
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2.3 HLH ## 4} F & HMGBl mRNA £ 2% % T

RERY

BRI T 18 5 HLH £83% A 18 3] fit B i S &

51 JE I HMGB1 mRNA 7K, SERFo% 5 it PCR A
25K 7R, HLH 83 40 1 HMGB1 mRNA f %} 5%
KA (4.56£2.10) , g 25 FlERGRIE A [ (2. 34+
1.32),P<0.05],
2.4 HMBGI &ik/K-FL5 HLH &% & K FAte9 % &
2.4.1 HMGBI1 FKik/KF-5 HLH 52040/ | 218K
SN S e € P i g W, HLH B
M HMGB1 &&= 520400 M4 25 A /Mo T4
B (P<0.05,% 2) , 5 H 40 IL-18 [ TNF-o | IL-
2R \IL-6 IL-8 \IL-10 &k & 1 . ZL IR 6 U . H vl =K
214 35 R KO JC B ARG (P>0.05,36 2)
2.4.2 HLH % 1 HMGBI ik 5 AR [A] I R 1% O 1)
KER SR ER, DA MRS HLH B350
HMGBI ik /KF & T EdEh IO 4 HLH &
H(P<0.05) . HANME (YL B B e g/ Bk
Jigea/ Tk IR R 52 A TR R/ TS i R ) 4
[ IME HMGB1 K22 R g it L (K 2) .
2.5 A HMGBI ##7 HLH #9 5% 4 S48 | R SU% &

5t

PAROC i 43 A HLH 8 25 55 it J32 7 B 25 1) 0l 37

5000 -

T, 40004

°
°
® .
3000+
2000+ < .
[ ]
R
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°

0

HMGB1 #¢J% /mg - ml

Bl fEEE EEE RE A
5000+
40004
30004

20004
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1 0004

0

Ny
off

W I 3R 5 G

HMGB1 /K, 4550 ok th 26 F i AL (AUC) Ky 0. 812 2
(P<0.01), 5 LDIAFHE HMGB1 2K HLH (%))
B (R R R ) -100% ], WO B 5 8ok
R HMGB1 ¥k Ji hy e A2 W B, 45 R Bon, Y4
HMGB1 &4 1 522 ng/mL B JUEAEHCEA R ROR, #2
/8 HMGBI1 ¥y 1 522 ng/mL o Ry dic A2 W S, %
N R 69.23% K557 50 86.67% ., ULIKI 3,

*& 2 HLH Z&FSMEMAH HMGB1 kT 5l Kigts

HRMEST
LD R r PAH
41 -0.073 5 0.7212
il -0.514 6 0.007 1
JiliRAR: 4= -0.453 6 0.0199
I/ -0.505 5 0. 008 4
IL-18 0.019 7 0.9239
TNF-a 0.206 2 0.292 4
IL-2 32k 0.456 0 0.119 8
IL-6 0.173 9 0.416 4
IL-8 -0.128 5 0.540 6
IL-10 0.1118 0.680 6
BN 0.620 9 0.074 3
LR A -0.054 2 0.847 9
Hh = -0.2213 0.310 1
FHEH 0.201 4 0.3239
5000 =
— 4000
£ 3000+ ®
m
i“f 2000 - ®
e oS alm
=
T 1000+ J
u
0 T T
IR KA g2k B
5000+
7. 40004 °
2 3000 hd
N
i 2 000
é o ®®
= [ ]
T 10004
[ ]
0 T L]
H I
JIg PR D

A RF £ HLH &% HMGBI &k ¥ LB kA AE5 £ 4 HLH &% HMGB1 &5 00;C. B P A L4 I % HLH &%
HMGB1 £k B a:P<0.05,5 £ e 3L L 135, D . 4 £ &< HLH & % HMGBI £ 5 B 0L

2 HLH ##FMmF HMGB1 KT 5l RF X R
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3 #/H HMGBI1 i2 i HLH gJ ROC 4347

3 itig

IR R K 11 B1(HMGBL) F 1973 4E4E /N
Jig i 4 e O R B R i B, R LA SR A s TR e 5 G P
UK (PAGE) HiT B it g4 . FHIBFse L3,
HMGB1 1 3 B A R 78 MR N 17 5 4 35 /MR ) 7
FE , DA S AR 7 53 DH - 25 4 26 DNA A7 8 F o T
JEHEE BT IR, & B HMGB1 AN 43 7 T 40 it %
FIZR AT P, 36 1T LT 5k 3 34008 R e 3 4 s 1 4
HZH5TARZE LA SRR, 4 RE X
HMGB1 454 Ffi S8 i A S B (1 — R FI B9 B,
HMGB1 g —Fh 2 SIS AEA T, 28 T sk W sh B icod
P, B G R A%/ AT B IR 40
S AT AN I AT T W 4L PR TR 4 I A A%, AT
25 HE T & SO A B AR

YT HMGBI1 7K FAE 2 Fh 90 AH S th 1A A
IR R T ¥ ARBF eI HMGB1 7 HLH R
RN B S FTRPE K T, R BB B35 AR Y HMGBI
(5 ST N K- 2 v T G HE— AP0
TR 2T % B, TeiE R . HLH 3 J2 4% Fft PR 25 (Ut
Y {5 s P W BT ) 51 & ¥ 4k & HLH,
HMGBI f925 3 R F I SEi 1575 3, #2275 HMGBI 75
HLH S35 R4 T35k B ERERES

75 HLH (8%, 20400 K i/ MR R IR 248 7R FUS
KR BT TR, miE EBV 56 HLH,
2T 40 B it/ MR /0 4 5 HLH 32 W7 % 1 PR W15 R
RLA IS, HLH 285 (9 41 J8 M 20 40 I 1 20 36 (1 2%
ML/MR TR | B PRZE k2% , 375 kB bR %t
HLH [i2 W7 & U5 A — & BT 2 X .

W L R 5 11 W 20 A 9 L8 2L 4 4 444 2 1
LR 2 —, 22 T K 23 B 26 B, 0k o 3042 %)
HLH 5 1l R PG B — 2 8 S, Aaas 1
X 101 425 5h NKT ik EURE 4 ¢ HLH 58 10 [al 1 2y

Hrib B2 EB Sk #E DNA &85 DUEGEA W m B4 1Y
B, H PFS %A1 0S RE T EB Jji#: DNA K45 Il
ol o m g MR E" . 5T X A K B
ALK E R 5 O HLH S5 (0 23 A R AR B, A g ot
A B H 3 4F 0S FRELT A A mg i B4 1) 28
H(29.6% vs 75.0%, P=0.046)"% | $LR15% M IS
X7F HLH W15 A —E 55 S0 E.

AW A I 5 4 B & B, HLH B8 1l v
HMGB1 5 £L 40 ] | if 2135 5 S i /MUK 7778 TR
X, SRS R IEAC, B RA/ER HLH &5
oW ek B F LI y- TR R S E S i
S, —J7 TG AR EE G | ) B I 2 R A A
AW B AR 2040 B 1R, S BOS E al 20 RT
BEATS 5 53— THT L W3k 48 T s R 3 A 45 R E A
i, A3 %E 1L-1 10-6 1L-10 \ TNF-o D} & HMGB1 %5, 5%
S i [R5 Bl B 2 5 2R i i RRE N, 23— R Y]
IARFRBS ™, ST HLH B35 R Py B v 40 0 i
T B 55 HL 0 4 L IR - 1) i 0 RN AR W R ) 5 TR A G,
filt HMGB1 R DIAE A S i HLH F8 354 P 15 40 9
TERERE, A AT DA HLH B = d R i X 1 1)
iy EtEbRZ —o AR AR LI HMGB1 5 IL-1 7E 4
(1) 22 4 L PR 22 1) A A B S R DG M, FRATT 4 000 P g
PR RFE T, SRS B M4 M S B AN ], 7 A Py 1%
H R A L DR B R A T W ks S H E
IR E— 20 RO Y TR I R v S A R 1
THFERR R A, NI BT M i) & 22 5%, H
RZHENATEA Ff o — 25 A PN 52300 LB AIE

TESEBRIG IR TAEH, BA6fI2 W HLH {7 7E 515 2
Mo XTI A HLH 5 HRER0ig Kk R ARG I 445 238 % 5
BRI ], TR T & 3 8 v 1 4k M HLH R,
FRUEH ) e B TR I A s/ R 1 A v PR
SEEIHER R 2 WE bR, UL LR 330 HLH (12 K
FALT o ARWFFE 587 T A H HMGBL 2K HLH () ]
AetE. 45 /R, HMGB1 $uli2 Wy HLH 45 — & 1)
{H(AUC=0.812 2,P<0.05), H HMGB1 i {F F{H
9 1522 ng/mL X I W RABE D 69. 23% , i 57t JE
h 86. 67% , H A 57 A R B B &y, 4R 1M vE HMGBI
AR E AR HLH 885 J7 1H i (8 &, A B T
Il R TAE R 3 X 3 HLH &2 59E HLH B35, )i
REARAN 22 1 BT B I T AE , AP R AR XU

Zr LR AFSE & B HLH 35 103 HMGBI /K
A RN S e, HOKCE SRR R B EAG, 5
MLZT AR LA S i /i R G, H B — 2 mi2
Wri . $&7~ HMGB1 A 52 4E R — Tl IR 1 Wi il
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