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KA, H52H 10 2o AAV-HMGBI HoiRgd/INERZE M ELNUNL ST 60 pL AAV-HMGBI Htiiss, AAV- X IR -1gG 41742
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W I3 45 R IL-6, IL-1B. TNF-a /K, B>, AF. B, . NGALSGIEREY . %% i AAV-HMGBI
UL 3774 HMGBI FiiAx/INRA PUERRE (AU, 90% (9/10 ) MIRKERAE/INAETE 2R E 56 14 K5 it
SAHER KR AAV- X R -1gG i B I/ N RAEE S 55 14 RAAEE U500 60% (6/10) F150% (5/10) o AHLLA#ER
TR AAV- X} & -1gG 41, AAV-HMGBI Hi R4/ BUALTE RAEF F IL-6. IL-1B. TNF-o ZKFREAE (P3<0.05) o fifi
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[ Abstract | Objective To investigate the therapeutic effect of adeno-associated virus (AAV)-mediated gene
transduction of high mobility group box-1 protein (HMGB1) antibody on sepsis. Methods Sixty female C57 mice were
evenly randomized into 2 sets, and each set was divided into 3 groups (n=10): AAV-HMGBI antibody group, AAV-control-
IgG group, and normal saline group, and the mice were injected intramuscularly with 60 pL of AAV-HMGBI antibody virus,
60 pL of AAV-control-IgG virus, and 60 pL of normal saline in the left rectus femoris muscle in the 3 groups, respectively. All
mice were subjected to cecal ligation and perforation 4 weeks later to establish sepsis models. The 14-d survival rate of mice
in the first set was observed. Serum levels of inflammatory factors (interleukin [1LJ6, IL-1pB and tumor necrosis factor o [TNF-a])
were measured in the blood obtained from the angular vein of mice in the second set, and pathological sections were taken
from the heart, liver, lung, kidney and small intestine tissues. Results The HMGBI1 antibody produced by the AAV-HMGB1
antibody gene transduction had a protective effect against sepsis in mice, 90% (9/10) of septic mice survived until day 14
post-modeling in the AAV-HMGB1 antibody group, while only 60% (6/10) and 50% (5/10) of mice survived on day 14 post-
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modeling in the normal saline group and the AAV-control-IgG group, respectively. The serum levels of inflammatory factors
(IL-6, IL-1p and TNF-a) were significantly lower in the AAV-HMGBI antibody group compared with those in the normal
saline and AAV-control-IgG groups (all P<<0.05). The AAV-HMGBI antibody produced by the AAV-HMGBI antibody gene

transduction had a significant protective effect on the lung tissue, but not on other organs. Conclusion AAV-mediated gene

transduction of HMGB1 antibody can neutralize HMGB1 in the serum by high expression of HMGB1 antibody, thus reducing

the level of inflammatory factors in septic mice, improving pathological changes in vital organs and possibly reducing

mortality in septic mice, which is expected to be a new strategy for the treatment of sepsis.
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JHEEEAE SR T B i A 3 S A Il A i 3k A
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TR B = A [equential ( sepsis-related ) organ
failure assessment, SOFA | P44k [ =2 430]
WM o e REAE BRI, A BRI
N EBRFET RN Z — 2 R, BRI R R
Iy nT Bewl ™ EARAL, IF HBEAE A O 2 i ke gk 2L
IS 2011 4F 3% AR R I BRI S s
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JHe T RE 19 457 IE 2 i 32 0 SRR R 1 4 B I VL R
VAo 0 B LR ST AR W A AR OG 4 AR K

( pathogen-associated molecular pattern, PAMP ) %t
KA A BTN SZ R (G4 Toll #E5244 )
PO, R Y e 1 B R A R o AR — it
FErP B R A T (40 TNF-ar, IL-1. IL-2,
IL-6., IL-8 55 ) Sl Mkignf — P Rz 4niaEhp, 4
TAMAFIEE MR, TRE SRR .

TEMREEAE 195 B AR BT B vh, o BE 09 AAE A
TR N N R, A
RELH o8 B DB/ e 5 | A 118 9 0 PRI XU 1 By R T
Ji 7 A, & LA R % 4 M 1 (high mobility group
box-1, HMGB1 ) J&—Fi Hi R 45 475 40 5 73 1A

( damage-associated molecular pattern, DAMP ) , fiff
FEMGE 5V 2 5 MR A ¢, Wit H HMGBI
U 4IRS HMGB1, MIfiBHET HMGB1 /-5

ELWE AN SR SRS E R T XU . Newman %5
i, 1 kBRI ERUE s 2 R ST HMGB1 $iikn]
AR R ERAE /D B AE AR, T RN TNF-o
I, X AT 7 B il ik 22 O e T 4
2511, JFABECRIE ML hHUiAR A RaRT TR EE
I, ARSI AR HRAE DG EE (adeno-associated
virus, AAV) BRLEARNFZESA HMGBI FUfE, il
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1.1 %S am 60 HMEMC57 /N (4K
H18~22 g) W H 15 LI s W) i 55 A IRA
Al [ 5258 8 W A 7 VR T IE 45 SCXK (37 2017-
0012] o Kf/NBUGA 3R 76 SPE 2 sh ¥ by, IF TG RR il
PEALTC K R/ N R [ SEge sl IV RTE
5 SYXK (/) 2017-0004] . FrA L8 £HE
BEGERERY (B FERY) i Simie
PR DV, PP A S SEgn RR P B4 IR A AL e
K B RBERS) P il HZE 0 4 (58
= S B e R ) T KBRS
A2 Ak, B30 H, 58 1A T A I T
A IIZR s 55 2 U TR B b A IR B
Yl YRR I F T 1003 28 R A D . At/
BLREALS> M 3 2H: AAV-HMGBI Hik4H . AAV- %t
M -G 4l . ARk, Bl 10 K.

1.2 AAVO H th #) & Fo ok F 2 4 LB R
HMGB1 T 9 1 55 B 324, SR J5 #F DNA i A A
BB e B 2] AAV #i ik b, 15 %] AAV-HMGBI 471
PR 5 k. B 18 5 2R (4 9% )6 8 I (enhanced green
fluorescent protein, EGFP ) & [A fl 5 51| HMGB1 it
R EA I, 193] AAV-HMGBI $ifA -EGFP 2844 .
K57 293T ZHMd, ARl S B IR 3 80%~90% i i
%6 4s, i Fl pAAV-RC ., pHelper Fll 5542 kL (#
1 HMGBI1 HUAR R () 24K FkL ) 5 293T 4 i i
FPaLi e BYLS 72 h, S8 A R T i
EH AAV BRI AN, YA B AAV BRI -,
SRIG U TR TR AL B . b AEalifh . HELlifh, it
qQRT-PCR J7 I HEA TG s I " AAV- X -1gG
F) Re) S 7 1 ) b A5 45 908 B AR B AT
AAV-HMGBI HifA -L 5% 4 3.5X 10" copy/mL,
AAV-HMGBI $ifA -H #5#  4 3.0X 10" copy/mL,
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AAV-XF 8 -IgG-L 55 7 JE M 3.2X10" copy/mL,
AAV- X R -TgG-H HE7H 4 3.8 10" copy/mL.

I AAV-HMGBI #7144 -L 8% Fl AAV-HMGBI 41
fA -H 455 8 LR 45 600 uL, % HLBIR A 1 200
ul (RS W, % AAV-HMGBI Hiik 41/ R 47 42
e LU = 5, A 20 pL, B H/NRIE
AR IR A 60 pL. HU AAV- XF R -1gG-L &
AAV- Xt HE -1gG-H #8908 5 45 600 pL, %5 LR
AR 1200 uL BIRAW, X AAV- T BE -1gG 41/

VAT A2 G U, = s e g, A& . )& R
AAV-HMGBI Hifkgl ™ o A #Eh Kk 240/ BT 22 )
B B U, = 5 ST 60 uL A= BRERIK

13 pedm ) RERGES JRHENNES
4~8 JE AT ik Fe s A, HMGBI Hiik KR -1gG
IKFIE R M e > o e/ N RUULP T 5 AAV-
HMGBI $ifk . AAV- %08 -1eG, A HEhK 4 F )5,
AT E A FLEE AL MR EERE /N BB, AR #1
XN TR . 4. BRI . IR . T
o TEMIEHZZEZYIFEMEE, PINK2 1.5 em,
o REEEN, TR ESIHLEN, RI5 Wi R
J5 AR AR s X 2 E W, B EE (A
— NP R RAAR] ) |, SR E, G
s, BIREEGTERE. WA ERE, FIERE Mg
AEERER K 0.5 mL, AR/ NIRRT

14 PREFE EEWESILFILEREX 34
AN 10 B AT AR ST K/ B
SPF siP s, ARRMIHEE RYUOK ., #5E 14 d W
INERAIAETE IGO0, ARE SE PR R hl A AF 4k

1.5 ARARAFUR EEHESHL G LERE R
TrEG e/ INRIE oL, BB FET /N T S 1)
NS 220 @ N S 1IN = S 7754 2 B £ 31 =2l £
HAFRARRA 4 C 4% ZRW I, 24 h JFHL
WK E EEIRIAABKE, SRIFHA Leica 4141
PR I 7K BIL 7 5 R 6 B K o i /K 25 R
Ja, BB UK S A SR A 2L
P /Dl Al A R 4R AT, IO K &
PO T AIHERHS, ERHG LIER 1~2 s, ffi
JEEHRAT B VA BRI, [ S VLS, SRR AE
BT R AT 0, R T K A A 8 T — T I A
KHE L, Ja#E TRHRG B2 AT 2kEE . 1
WA I T R WL T, R 5~
6 um, FHEEFFIE 28 PR K U 4 i 2 20 il
Ty 40 °C MPEIE/K I, RSP RIT S 83
P R MoK h e, I A AR IC Y 2k
A, IR RRT 62 °C AT 1 h, T

TR B AN ZY) gkt HAZH 21
IR Fe 8 IR AT H-E e (o, FK e s s+
Ao BRI R LR, 35 B Esh, AR
TIE s T R F, AR N as A S O 454
A R AR AT A IR R DL

1.6 KRBT FET/NR TR AR
THEBAFLF LSBT 7 K3 ik IR HE F% kB
77 2B BURLTEREAS, SR F ELISA J7 ik b AT 4 AE 41 i
Al 7l £, HMGB1., HMGBI $ifk. IL-6. IL-1B.
TNF-o 1Y) ELISA #aa5) S 500 3 v pa s A4 A
FRAHE], i E e B IR 51 T

1.7 it W SPSS 20.0 #4740
IHTe AREFAIER S A BT R OB AP 4 (R
Paor i g, B PUa iR ) Fon, LR R
Kruskal-Wallis H 55, ¥4 LR ] Mann-Whitney
UK. A= A7 M4 50§71k F Kaplan-Meier 1, 4 [H]
AR log-rank K% KzBe/KifE (o) h 0.05,

2 &4 B

2.1 &4 R ok F P HMGB1 #= HMGBI #t &
WA WE R, DL S AAV-HMGBI ik 1
AAV- Xt 18 -1gG 4 J& J5, WLA41200] UL B 2 i GFP
Fik, WLHH HMGBI FiiAk K% iR -1gG 0 7E LA 41 i
R R IR, BUE, A0S R 3 H HMGBI Bt {4
K HMGB1 K, 455 (£ 1) &R, AAV-HMGB1
UL /N BUILTE HH HMGBI 7K AR T 24 B Eh 7Kk 45
AAV- X B -IgG A, R WA I #E L (PH<
0.01) ; AAV-HMGBI i1 /NERUf i 1 HMGBI $it
TR KO 5 F A # 3 K 41 R AAV- X R -1eG 4, 22
SEAEGIFFE X (P<0.01) , UL S
AAV-HMGBI iy 2 o] $2 =/ R HMGBI Bt
TRUEE, AHL L FEUNRIMTE HMGB1 W EEREIG.

B1 MRAMAARYIFZRBRAUE (200X
Fig1 Green fluorescence observation of mouse muscle
tissue sections (200 X)

A: AAV-HMGBI antibody group; B: AAV-control-IgG group.
AAV: Adeno-associated virus; HMGB1: High mobility group

box-1; IgG: Immunoglobulin G.



e 252 -

WOEERR 20214E3 42

%1 ELISA ®il&H/NRMF HMGB1. HMGB1 Hifl R &EF F7kF
Tab1 Serum levels of HMGB1, HMGBI1 antibody, and inflammatory cytokines of mice in each group detected by ELISA

n=10, Median (lower quartile, upper quartile)

Index Normal saline group ~ AAV-control-IgG group AAV-HMGBI antibody group H value P value
HMGBI1/(ng*mL ") 232.00 (141.75, 351.25) 323.11 (207.82,339.32) 115.80 (97.88, 129.36) "** 13.95 <0.01
HMGBI antibody/(ng*mL™") 45.31 (43.83,50.79)  62.13(55.93,68.18)"  87.75(85.91,108.54) " 2507 <0.01
IL-6/(pgemL™") 359.25 (84.82, 610.50) 117.40 (113.63, 168.69)  58.35 (35.28, 61.64) 7" 13.42 0.001
IL-1B/(pgemL ") 58.60 (31.71, 89.73) 42.11 (33.90, 46.96) 27.18 (26.15,28.78) 4% 11.99 0.002
TNF-o/(pg*mL ") 481.76 (158.70, 652.11)  68.83 (49.92, 80.93) 41.35(27.27, 67.16) 7.53 0.023

"P<<0.05, "P<C0.01 vs normal saline group; ““P<<0.01 vs AAV-control-IgG group. ELISA: Enzyme-linked immunosorbent
assay; HMGB1: High mobility group box-1; AAV: Adeno-associated virus; IgG: Immunoglobulin G; IL: Interleukin; TNF-o: Tumor

necrosis factor a.

22 FAEMIE AAV-HMGBI #o Ak o A 34 ik 2 g2 /s
RAERGYw DK 2, AHEKHA 60% (6/10)
/N AT B RS 45 14 K, AAV- X I8 -IgG A A
50% (510) FI/NERAEISG BIIE RS 55 14 K, 1T AAV-
HMGBI HiiR 2047 90% (9/10) F/NERAETE B35
%5 14 K, 1H log-rank 73 M7 4% 5 i /R AAV-HMGBI it
R4 . AAV- XTRR -1gG 20 . A= 3Eh /KA 3 4/ NRUAFTR
RESTGFR L (Y=187, P=0172) .

23 H%JZEHMGBI # k8 B ERP LR 4
EROK . AAV- X8 -1gG 41/)N Uil 213 80 H B
DTN R 5 A 1 D s 1 A = 7 N RS N
it b= R 52 98 E J U S e B AN LRI A A P e AR 5 g
AAV-HMGBI1 LR/ Rl ZH 20k EL 4 i | ]
JoT i A5 A AR A > (B3

Normal saline

AAV-control-IgG &

AAV-HMGBI antibody _i ¢

s :
i/ - 1t ' he i
AT AN el S )

3 WAKHE - RALBIE AAV-HMGB1 HiEmHALNES ERESE/NREBEHAANREZTL

100
B , —— AAV-HMGBI antibody

. 80} -y -+~ AAV-control-IgG
% b -« Normal saline
EO0F e ‘
T; ------------------- 1
.é 40 -
wn

20

O 1 1 1 1 1 1

2 4 6 8 10 12 14

Time/d

2 3 AR EMEILFFLIERET Kaplan-Meier
HTFHZ
Fig2 Kaplan-Meier survival curves of mice after cecal
ligation and perforation in 3 groups
AAV: Adeno-associated virus; IgG: Immunoglobulin G; HMGBI1: High
mobility group box-1.

Heart

Small intestine

oA 2t

Fig 3 Histology of the organs in septic mice after intramuscular injection of AAV-HMGBI1 antibody
virus detected by hematoxylin-eosin staining

AAV: Adeno-associated virus; IgG: Immunoglobulin G; HMGB1: High mobility group box-1.
AAV- X8 -1gG 21 /N SR BT IIEZH 20T DL AR 5 22

Y. AMEHESIEAL . AR S R, LA
J S AR AT PO IS LE D B L AR R

W5 AR HEER K ZH AL ILZH 2R 25 R 7R A AN i
R LB S 5 E 20 B = i) K T R A A f g B ol AR
AAV-HMGB1 $TARZH /)N UG 7 ZE P48 AAV- Xf
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W TG 4l /b, JRE 20 M S bk 20 40 it =2 v 7 5 2
PRERIK AR, O LI BEY) AT DL bk B2 440 =
W (E3) .

AP KA . AAV- X HE -1eG 4 /N 41 2188
AAV-HMGBI1 Hi {42 3= 30 54 B 3G 22 1) 9k EL 40 i
120, A BRER K 20 B E 20 8URT UK 43 B /INBR 41 i
ANBLAY AR [E] A /D K AR R s AAV- X
M _1gG 21 AAV-HMGB1 HTRL] B /NERZE #5825,
SIEA R (K 3) o kel i, @il AAV-
HMGBI1 Hi AR 5% 5 7= A4 1) HMGB1 $it iR Xt ik &
iE /N BRIl 20 20 B AR A, B0 i
(= 3N 77K 3 TS L 7S TRl (YA E N T
24 Z KR EHMGBI 44k ¥ 4] X e 29 j0 B/ T 69
R ULFE 1, AAV-HMGBI Hi i 28 /)8 B 7
IL-6 ., 1L-1B ¥R FAE #ER /K ZH AT AAV- X HE -1gG
H, ZFBASITFE L (PY¥<0.01) ; AAV-
HMGB1 TR 4 /)N UL H TNF-o 7KK T A 38
Hokdl, Z25AGIHEE L (P<0.05) .

3 3t 8

RAEPTAEZN R —E e, (AJek
FRRTIE B N R R A EE RE N, kbt
PRSP AT A B R T — SRR
A WFgEE 22l PN B R PUR i T IR FEAE 1R YT,
KIRNBINE A% PR T DA IR 2 B 1
AR FBFET R L (HRAZPUIA T (U0 8 22
FIPETR A, X AR 5 | L i B O TR
SEU AT R T XS e P AT I
TR BEEAR T R IR R R — R T L
AR BE MR GL5 | B9 AE 1 W a7 k. BE
TEA R JHEEXT IL-1. TNF-0 25 9858 K1 B9 25 9y sl 47t
PIGTT MR IR ™ | HLURIMS 2 S ST
PR T Ah T8 R I3 A 1 R e, PRI AR 58548
FIRER X 9 E R - KBS 71 0] RE S R AR by 1)
TRITROR . WFFEHRkIE HMGB1 45 I 7E MeER0E 4 0E I
TR E e T EE A AN, HiH HMGBI
CIRER & i SRRl R 0 R e AR =
R 202 R I A R 2 L T B AR A 3
HMGBI $L AR5 7 51 1 b7 FIYG 57 IR FEAE 1 487 ik
FEREPTAST L, AT EE X JOE R 7 A Z% T i —
N WIRTT, 1207 0T Reg =4 m ik E 1 HMGB1
YU A £ % HuBH T HMGB1 {5554 S MG 2200
RAE W EE, A RS A g, T

ROHIETT M EEAE .

ARG IE 3 LN T 5 4 HMGBI HiR 257
FI ) AAV #ifR, i/ BRI HMGB1 S0 140 B %
Tk, 4 S HMGBI SRy B ik s e kR E
s FLaE L v M REAEAS R, PP HMGB1 $iikif
JYMREERAE RRCR . 455 R R HMGB1 nI LA
B PRACRERRE /N U R FET R, X IREERE /] B
(L 20 B AR VR, X i — 2 UE S/ N B Y
() HMGB1 ] BETE iR e vh K HF B, 7
e /N B AP LEE R TL-1B  IL-6 , TNF-a (4 % 2,
AHSE & PRFELIT HMGB1 #1717 3302 48 5 I -1 ik
JErEAE, X5 HMGBI HUiRIGTT B9/ RUS E #5143
IR FIFET A A — 30, NF-«B {55538 f ek
b o o R 200 DR 430 R S E 2T S 4 11 S
R, AW SR A0 AR 58 3 NF-«B 55
3 i 1 Toll B 32 4K 19 835 3% ™ . HMGBI Hi ik
VI M REAT J2 75 540 ) NF-xB {5518 540 56 i A
B4, H HMGBI1 HUIRIAYT MeEEAE i HLARPL ] v 75
PE—2E 05, 1 AAV B YL 7= A= B AR n] LUEE I
TSR R HMGBI Bk i R IR AT 2, Xt
[ RS R SR ) T P R T

B2z, I HMGB1 $iiARBH B HMGB1 A # i
JHEREAE /N U A AE PR PO AE . FEAIRAET K, x4
5 AT 16 051 DR 400 e D7 XU A o . 8 0 40
Bigrym, i, KWL ST AAV-HMGBI1 itk
B Z w4l A T R e — R SO Pk R e
177 AWFF R 5 A TS 2 HMGBI1 ik gutis
FEHNAYT IRBERE I 1 IR 24K, L2405 A frtk—
B, @ HMGBI1 $iT iR X & G2 i s 20 5 HMGB1
254 A B TLR4 5 58 B R A 1R
HMGBI $0 K %8 240 i £ 7 24 8 R /A 72 A B
JHIC P 55 ) 252 ) A

(& % x #f]

[1] SINGER M, DEUTSCHMAN C S, SEYMOUR C W,
SHANKAR-HARI M, ANNANE D, BAUER M, et al.
The third international consensus definitions for sepsis and
septic shock (sepsis-3)[J]. JAMA, 2016, 315: 801-810.

[2]  FLEISCHMANN C, SCHERAG A, ADHIKARI N K,
HARTOG C S, TSAGANOS T, SCHLATTMANN P, et al.
Assessment of global incidence and mortality of hospital-
treated sepsis. Current estimates and limitations[J]. Am J
Respir Crit Care Med, 2016, 193: 259-272.

[3] CECCONI M, EVANS L, LEVY M, RHODES A.



© 254 o

W TEE R 20214E3 H LA 42 3%

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

Sepsis and septic shock[J]. Lancet, 2018, 392: 75-87.
GOTTS J E, MATTHAY M A. Sepsis: pathophysiology
and clinical management[J/OL]. BMIJ, 2016, 353:
i1585. DOI: 10.1136/bmj.i1585.

ANDERSSON U, YANG H, HARRIS H. Extracellular
HMGBI as a therapeutic target in inflammatory diseases[J].
Expert Opin Ther Targets, 2018, 22: 263-277.
NEWMAN W, QIN S, O’KEEFE T, OBAR R.
Monoclonal antibodies against HMGB1: US
2009/0148453 A1[P]. 2009-06-11.

HAUSWIRTH W W, LEWIN A S, ZOLOTUKHIN
S, MUZYCZKA N. Production and purification of
recombinant adeno-associated virus[J]. Methods
Enzymol, 2000, 316: 743-761

VELDWIJK M R, TOPALY J, LAUFS S, HENGGE
U R, WENZ F, ZELLER W J, et al. Development and
optimization of a real-time quantitative PCR-based
method for the titration of AAV-2 vector stocks[J]. Mol
Ther, 2002, 6: 272-278.

HU S, DAI H, LI T, TANG Y, FU W, YUAN Q, et al.
Broad RTK-targeted therapy overcomes molecular
heterogeneity-driven resistance to cetuximab via
vectored immunoprophylaxis in colorectal cancer[J].
Cancer Lett, 2016, 382: 32-43.

GOEHRINGER C, RUTSCHOW D, BAUER R,
SCHINKEL S, WEICHENHAN D, BEKEREDJIAN R,
et al. Prevention of cardiomyopathy in delta-sarcoglycan
knockout mice after systemic transfer of targeted adeno-
associated viral vectors[J]. Cardiovasc Res, 2009, 82:
404-410.

WEI'Y, CHEN'Y, QIU Y, ZHAO H, LIU G, ZHANG Y,
et al. Prevention of muscle wasting by CRISPR/Cas9-
mediated disruption of myostatin in vivo[J]. Mol Ther,
2016, 24: 1889-1891.

CHALLIS R C, RAVINDRA KUMAR S, CHAN K Y,
CHALLIS C, BEADLE K, JANG M J, et al. Systemic
AAV vectors for widespread and targeted gene delivery
in rodents[J]. Nat Protoc, 2019, 14: 379-414.
RITTIRSCH D, HUBER-LANG M S, FLIERL M A,
WARD P A. Immunodesign of experimental sepsis by
cecal ligation and puncture[J]. Nat Protoc, 2009, 4: 31-36.
BRAUDE A I, DOUGLAS H. Passive immunization

against the local Shwartzman reaction[J]. J Immunol,

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

(24]

1972, 108: 505-512.

SHAW WARREN H, AMATO S F, FITTING C,
BLACK K M, LOISELLE P M, PASTERNACK M S,
et al. Assessment of ability of murine and human anti-
lipid a monoclonal antibodies to bind and neutralize
lipopolysaccharide[J]. J Exp Med, 1993, 177: 89-97.
ZIEGLER E J, MCCUTCHAN J A, FIERER J,
GLAUSER M P, SADOFF J C, DOUGLAS H, et al.
Treatment of Gram-negative bacteremia and shock with
human antiserum to a mutant Escherichia coli[J]. N
Engl J Med, 1982, 307: 1225-1230.

XIU G, SUN J, LI X, JIN H, ZHU Y, ZHOU X, et al. The
role of HMGB1 in BMSC transplantation for treating
MODS in rats[J]. Cell Tissue Res, 2018, 373: 395-406.
FINK M P, WARREN H S. Strategies to improve drug
development for sepsis[J]. Nat Rev Drug Discov, 2014,
13: 741-758.

WANG H, WARD M F, SAMA A E. Targeting HMGB1
in the treatment of sepsis[J]. Expert Opin Ther Targets,
2014, 18: 257-268.

ZHAO F, FANG Y, DENG S, LI X, ZHOU Y, GONG Y,
et al. Glycyrrhizin protects rats from sepsis by blocking
HMGBI signaling[J/OL]. Biomed Res Int, 2017, 2017:
9719647. DOLI: 10.1155/2017/9719647.

HUNG Y L, FANG S H, WANG S C, CHENG W C,
LIU P L, SU C C, et al. Corylin protects LPS-induced
sepsis and attenuates LPS-induced inflammatory
response[J/OL]. Sci Rep, 2017, 7: 46299. DOI:
10.1038/srep46299.

JI Z R, XUE W L, ZHANG L. Schisandrin B attenuates
inflammation in LPS-induced sepsis through miR-17-5p
downregulating TLR4(J]. Inflammation, 2019, 42: 731-739.
LI L, CHEN J, LIN L, PAN G, ZHANG S, CHEN
H, et al. Quzhou Fructus aurantii extract suppresses
inflammation via regulation of MAPK, NF-«xB, and
AMPK signaling pathway[J/OL]. Sci Rep, 2020, 10:
1593. DOTI: 10.1038/541598-020-58566-7.

GAO Y L, ZHAI J H, CHAI Y F. Recent advances in the
molecular mechanisms underlying pyroptosis in sepsis[J/OL].
Mediators Inflamm, 2018, 2018: 5823823. DOI:
10.1155/2018/5823823.

[(AXHmiE] B



