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[Abstract] Objective To investigate the effects of specific antagonist of high mobility group box-1

protein (HMGB1) on interleukin~35 (IL-35) expression and T cell-mediated immunity in mice after major
burns. Methods Thirty male adult BALB/c mice were randomly divided into normal control group (n = 6), sham
group (n = 8), burn group (n = 8) and Abox (specific antagonist of HMGB1) treatment group (n = 8). The dorsal and
lateral surfaces of the mice were shaved for 15% total body surface area (TBSA) under ether anesthesia, and the
shaved areas in burn group and Abox treatment group were exposed and immersed in 97 °C hot water for 6 seconds
creating bum models. Abox interference group was given intraperitoneal injection of the specific antagonist of HMGB1
300 pg per mouse at 2 hours and 12 hours after burn injury. After modeling for 24 hours, the mice were sacrificed and
their hearts, livers, spleens and lungs were harvested and homogenized. Enzyme linked immunosorbent assay (ELISA)
was applied to measure the contents of HMGBI1 and IL-35. The real time fluorescence quantitative polymerase chain
reaction (q—PCR) was used to analyze the mRNA expression levels of the sub-gene p33 of IL-35 and EB virus induced
gene 3 (EBI3). Lymphocytes collected from the spleen were used to detect the effective T cell proliferation activity and
secretion levels of [L-2, vy ~interferon (IFN-y) and IL-4. Results Compared with burn group, the levels of HMGB1
in different organ tissues and spleen mononuclear cells were significantly decreased after interference of Abox [hearts
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(mg/g): 65.78 + 4.42 vs. 110.49 x 11.19, livers (mg/g): 50.90 £ 3.72 vs. 117.77 £ 8.10, spleens (mg/g): 83.34 £ 3.90 vs.
149.84 + 11.93, lungs (mg/g): 125.15+8.75 vs. 236.20 £ 17.51, spleen mononuclear cells (pg/L): 34.57 £ 0.69 vs.
73.66 +19.03, all P < 0.01}; the mRNA expressions of p35 and EBI3 and protein levels of IL-35 in various organ tissues
were decreased to certain different degrees [hearts (p35 mRNA): 0.91 + 0.62 vs. 19.74 + 18.05, livers (p35 mRNA):
0.42 £0.19 vs. 14.85 + 8.39, spleens (p35 mRNA): 1.99 + 1.12 vs. 21.94 + 6.90, lungs (p35 mRNA): 0.50 + 0.21 vs.
5.15 £ 3.46; hearts (EBI3 mRNA): 0.63 £ 0.61 vs. 74.25 + 15.19, livers (EBI3 mRNA): 0.64 + 0.09 vs. 56.59 + 19.99,
spleens (EBI3 mRNA): 1.24 + 0.48 vs. 32.72 + 3.34, lungs (EBI3 mRNA): 0.30 £ 0.06 vs. 2.41 + 1.43 ; hearts (IL-35
protein, wg/g): 142.40 £19.95 vs. 241.64 +12.40, livers (IL-35 protein, pg/g): 272.68 £ 14.90 vs. 409.76 + 21.6,
spleens (IL-35 protein, pg/g): 66.94 £9.60 vs. 92.28 + 8.82, lungs (IL-35 protein, pg/g): 235.88 £ 15.65 vs.
193.50 £ 27.06, all P < 0.05], the T cell proliferate activity was enhanced (4 value: 1.26 + 0.26 vs. 1.03 £ 0.05), the
secretion level of IL-2 was significantly elevated (ng/L: 153.48 +26.64 vs. 101.77 £34.55) and the IFN-+vy/IL-4
ratio was obviously increased (7.44 + 1.70 vs. 0.33 £ 0.07), all the differences being statistically significant (all P <
0.01). Conclusions The specific antagonist of HMGBI can obviously down-regulate the IL-35 expression in vital

organs and effectively promote the T cell proliferation and the Thl cell function polarization in spleen in mice with

thermal injury, in turn contributing to improving the immune inhibitory status after severe burn.

[Key words] High mobility group box-1 protein; Interleukin-35; T lymphocytes; Immunosuppression;

Burns

FEE ST L BRI N, R R
e, LM R AR 60% B, 3 & Bk
A H) R RN 15% ~ 26% S8 7] 3 & 2 25 B ThiE
i (MO R RE?, HIBEREEH B
(HMGB1) £y 2 88 () #5495 4 36 43 T 15 X (DAMP)
PR B B R M A R A Bt B S E A T
SR EHEEEME, AR RARIE
L EREGE RN HMGB1 K P EFA S, 58E
MERTGHEVIME, AT 4 M (Treg) £—
R EA R TR T AR Bt S
AR SR IS AN T BB 58 R A LA S ThREHN 1 B0
FELIFIH, T E A E -35(IL-35) 5 Treg
RAEMHTIREFYIM R, AR ETERIERERE
i sh AR A 9 HMGBI (1E F, WA X5 155 /N R
KA E IL-35 KRB LIS T ARAEZDI5EN
KR, FHVEHTH AT REEFNLE .

1 ME5F*®

1.1 SR 58 B SPF 4 BALB/c /MR,
W B W E E 2R E SR ST BT, 34 AT E
5 1 SCXK (%%)2014-004, HMGB1 %5 5 M 4% 1 7
Abox ] T & K #| HMGBiotech 2 &) ; HMGB1 fi B¢
G B iR 5 (ELISA) X571 & F H 48 Shino-Test
A} 5 IL-35 ELISA 257 & 1 F 3£ H Biolegend 22 H] ;
IL-2. IL-4, v - F# & (IFN- v )ELISA X7 & W
FULAR KB FEYR AR T ; CD3. CD28
Bz EHiAR () 1T % H Sigma 2+ H) ; CCK-8
EA & T B ARCAR; REFRANEWTEE
Promega /v ) ; LRI E B R ok - BRE B4R
I (qQRT-PCR) £ 4tM T 3£ E Illumina 237

1.2 ¥ nHEEAEH .30 NR, KRE

24~ 26 g, LWATEMN MRS | B RERE &5,
BB FRESANEFEH (6 R) BHH B R).
ZhH (8 H), Abox THIZH (8 R), FHIER B3
FERACHSR, KRR FTF 97 C, REMEHR 65,
T 15% SAFREAR (TBSA) BAGHR, RE4H 3
PIMBEF 37 ClRAKF . B/NEERE RIERRPOK
RXEL AR, RBURBUERY, ; IHF1h/5 0. 6.
12 h 5 TS 37 CAEIEK 1.0 mL FMNEHA
3o Abox THH/NEAHIF )G 2. 12 h RS EST
Abox K (2.5 g/L, 8 2 120 uL), 455 4 [5] B+ ] 5
JE RS ST B A TR K

1.3 % ALK P E RS se TR
R

14 KBV R T 4 A/DBAE 24 h 45, B
O ST R AGAE FH LA, A 4 CREBER LR
P (PBS) PRTF &K

1.4.1 /NEUB AR B A% 40 M o) 45 BRI T R G
5B BT A BYRE S L8 WA IR,
B0 8 min, F _EIEW ; A 1 mL PBS B A 40 &
W 2 mL /)N BRI B 4R A 43 BV, B0 15 min, U
B=EWR4ME ; /i PBS RE VLSS, 0 PBS 10 mL
B0 5 min; F BT RN, FrMmA
FEFRW (5 0.1% CD3 K 0.1% CD28 H#3i), f 2 %
10° 4™ /uL BEFPT 96 FLIR, B TH55%48, 72 h R &L
KR 100 uL _EVEBRA/NE L (EP ), -80 C
1R7E, 40 i 7 (HMGB1 |, IL-35), FAZAm
AR 10% Fa 4 1175 (FBS) A RPMI1640 1
TR EE, ARAREREREEMNT 75 om” R MLEL
F£2~3h, WEHARER,  BARLCEEL 5 min, 3
B IMAFT SR, AR A R R A I 40









PEPHESSSHAE 2016 5 1 A% 23 %% 1 Chin ] TCM WM Crit Care, January 2016, Vol.23, No.1

015.

&8 T 40 M1 Thl F7 146", Bk, Abox @it
HEPL RGN HMGB1 K, o A 3 e E MR 40 e
HRENEERES . WEYH, Treg X% T FIEAHE
58 M A A BB MHIVERT 1B Abox THURTT & 45/,
JERUN T A S G R R B 5 HMGBL &
Treg THEE R H 1L-35 K FEHHEMX, BRIHAERE,
T ERNAN LI — LB,

S X3k

{1] Kraft R, Hemndon DN, Al-Mousawi AM, et al. Burn size and
survival probability in paediatric patients in modern burn care :
a prospective observational cohort study [J]. Lancet, 2012, 379
(9820) : 1013-1021.

[2] 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.

[3] skiein, ZRER], SEiE . BB EKREQ Bl X AREKA K
IR BT MR (1] pEEERSHEY, 2013,
25(12): 711-714.

[4] Lotze MT, Tracey KJ. High-mobility group box 1 protein

(HMGBI1) : nuclear weapon in the immune arsenal [ J ]. Nat Rev

Immunol, 2005, 5(4) : 331-342.

FMN Pk BH R ARRELAR T AEREFHEY

HTHARATKERE]]. PEPHESE S 2MRE, 2010,

17(3) : 141-144.

(6] X8, BER, 5, % . WEiEBFSE M/ RNA-155 F1
EPHTHARRENXRER]] PEEERSNES, 2014,
26(3):179-183.

[ 7] Hotchkiss RS, Monneret G, Payen D. Immunosuppression in

(5

[a—

sepsis : a novel understanding of the disorder and a new therapeutic
approach [ J ]. Lancet Infect Dis, 2013, 13(3) : 260-268.

[ 8] Hotchkiss RS, Monneret G, Payen D. Sepsis—induced
immunosuppression : from cellular dysfunctions to immunotherapy
[J]. Nat Rev Immunol, 2013, 13(12) : 862-874.

{9] LiuH, Yao YM, Yu Y, et al. Role of Janus kinase/signal transducer
and activator of transeription pathway in regulation of expression
and inflammation—promoting activity of high mobility group box
protein 1 in rat peritoneal macrophages [ J 1. Shock,2007,27(1):
55-60.

[10] Zhang LT, Yao YM, Dong YQ, et al. Relationship between high-

mobility group box 1 protein release and T-cell suppression in rats
after thermal injury [ ] ]. Shock, 2008, 30(4) : 449-455.

[11] T, &A%, Pokd, % “HEEGEEREERERESE
ERRREN B AN ). hAESMRIAGE, 2008,46(10):
759-762.

[12] Huang LF, Yao YM, Zhang LT, et al. The effect of high-mobility
group box 1 protein on activity of regulatory T cells after thermal
injury in rats [ J 1. Shock, 2009, 31(3) ; 322-329.

[13] Yang H, Ochani M, Li J, et al. Reversing established sepsis with
antagonists of endogenous high-mobility group box 1 [J 1. Proc
Natl Acad Sci US A, 2004, 101 (1) : 296-301.

(14 ] XUHAF, 56462F, Bhok B . B RE 0 M A MR BEAE M HL ik h IR
AR ). FREERIBES, 2013, 25(4) : 247-
250.

[15] Shen P, Roch T, Lampropoulou V, et al. IL-35-producing B
cells are critical regulators of immunity during autoimmune and
infectious diseases [ J ]. Nature, 2014, 507(7492) : 366-370.

[16] Li Y, Wang Y, Liu Y, et al. The possible role of the novel
cytokines i1-35 and il-37 in inflammatory bowel disease [J].
Mediators Inflamm, 2014, 2014 : 136329.

[17] Cao J, Xu F, Lin 8, et al. IL-35 is elevated in clinical and
experimental sepsis and mediates inflammation [ J]. Clin
Immunol, 2015, 161(2) : 89-95.

[ 18] Turnage RH, Nwariaku F, Murphy J, et al. Mechanisms of
pulmonary microvascular dysfunction during severe burn injury[ J ].
World J Surg, 2002, 26(7) : 848-853.

[19] Wheeler AP, Bernard GR. Acute lung injury and the acute
respiratory distress syndrome: a clinical review [J]. Lancet,
2007, 369 (9572) : 1553-1564.

[20] Gratz IK, Campbell DJ. Organ-specific and memory treg cells :
specificity, development, function, and maintenance [J]. Front
Immunol, 2014, 5 : 333.

[21] Zhang Y, Yao YM, Huang LF, et al. The potential effect and
mechanism of high—mobhility group box 1 protein on regulatory T
cell-mediated immunosuppression [I]. J Interferon Cytokine
Res, 2011, 31(2) : 249-257.

[22] BRIGH, FRE HER, % . EABEER/ MR SER RGN
BRIRTERL) ] PERFTARESSSHME, 2001, 8(2) : 109-
112.

(ks B : 2015-11-27)
(A% - B0 FHRY)

- iEE - 1EE - RmE -

AR —RER

R EAREE GFE AR, EORYERE S T, PR, LB RN TSR XA R
WIS IRE T, S5 I T W . R A I B BT S B RO B BRI 5 M OB IR RV BT LR R

KT EE—EESETEE TR, P EZFH A L REELEFNEE LU AT BRI AE RN, it
XN BE RBERF A EAR T M T 3 (http://www.cccm—eleO.com Jo ﬁﬁ{%ﬂﬁ%fﬁ{#ﬂﬁ%ﬂﬁ%ﬁﬂ%ﬁiﬁ e
MM EIFELUEE—RAR AP RRE BELHUER, HMERMAE, M RRAERNE, FHA XK THER
BERRWIEN ., FERNRVINEZ, B X —REFRSERMELE. BT HRIPERRFL X TR 5085, A FIEK
Rl HEF S A B A R I AR = A S 7 (BIRMIT 7 T8 R ) FERLERFE BT ) B OISR I HEFE (S 7T B3 V90T
PR FFEWBENEESRBEENRERML SR, BT 5B IR ERAZ ERHE RS

PDYEE B it Email 855, (P RPAESE S 285E) HBFEEH : ccom@em120.com, Email BH/E , VEH BT HFE 4K
R 1 43 AR 5 2 B 00 B HEA B BN, LA B SO A R (5 R H

(hEFHELSGEHHRE) —BABERR, BEE HBIRA. BRMNEE B OWRBE R . I TETLENRE
BEEERNBUSHKR B CREERE & S0ETEE B R 7 (B 315 & Email), BT A AR H9A L R X8
i3 Email 52,



