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[#HE] Bf NERGFEARBIBEEER BIHMGBL X H 28R 411 (DC) 4 W b i K 5 Bl F -«
(INF-a) IR K-12(L-12)WERMEEL, FE % 104 AXRENSAEENBAR=8). BEFH
(n=32.BGH=32DAAEHRZEEP) THHR=32), 5 3 HLBHYENENEE SN 4 MEAH, S
BFRGE 1.3.5M7d SRS AshY GBI A, 58 DC J5 55 3% 24 h, R B E W, R A B I S 5 % fft i
B TNF-o f1 IL-12 K F; R A% E B B A 8% R (PCR)J7 3 £ J§ IF 44 4 TNF-o,IL-12 1 HMGB1
WERREL 48 S5HAHAABRGARK.HEARENE S RHHE HMGBl mRNA XX B EF &
(P #<0.01),DC BE W P TNF-a FAEB A IL-12 B=EEAARHE, B TNF-c mRNA FH5E1 dREF
B 5~TdREEZEBRBHGAKFE,IL-12 mRNA REXEHE 1dMIdEBEFTHE,54dM7d MBRFEHRP
0.05 B P<<0.01)s 5 & 41 L8 ,EP T H4 HMGB1 mRNA £iX 8 8%, DC 4+ ¥ TNF-a #1 IL-12
BIBE ST LA R B AE IL-12 mRNA REA B EHB(P 5<0.01). i MERHE HMGBl WEXREAR, T
S B g DC 433 TNF-o #1 IL-12 M EED TR, AT+ SRR B Zh BB
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[Abstract] Objective To investigate the effects of high mobility group box-1 protein (HMGB1) on
tumor necrosis factor-a (TNF-a) and interleukin-12 (IL-12) release of splenic dendritic cells (DCs) in rats
after thermal injury. Methods One hundred and four rats were randomly divided into four groups as follows:
normal control group (n=28), sham burn group (n=32), burn group (n=32), and burn with ethyl pyruvate
(EP) treatment group (n=232), and they were sacrificed on postburn days 1, 3, 5 and 7, respectively with
8 animals at each time point. MACS microbeads were used to isolate splenic DCs. Gene expressions of splenic
TNF-a, IL-12 as well as HMGB1 were measured by real-time quantitative polymerase chain reaction (PCR)
taken glyceraldehyde phosphate dehydrogenase (GAPDH) as the internal standard, and cytokine protein levels
were determined with enzyme linked immunoadsorbent assay (ELISA) kits. Results Compared to sham burn
group, the expression levels of splenic HMGB1 mRNA were significantly elevated during 1 -7 days after burns
(all P<<0.01), TNF-a release from DCs was markedly decreased and IL-12 production was not significantly
changed. Meanwhile, splenic TNF-a mRNA was significantly expressed on postburn day 1, while it recovered
to sham burn value on 5 - 7 days. Splenic IL-12 mRNA expression was down-regulated on postburn days 1 and
3, but rapidly up-regulated on days 5 and 7 after injury (P<C0.05 or P<C0.01). Compared to burn group,
however, administration of EP to inhibit HMGB1 mRNA could significantly enhance both TNF-a as well as
IL-12 production and splenic IL-12 mRNA expression after burn injury (all P<<0.01). Conclusion These
data suggest that excessively released HMGB1 might induce dysfunction of splenic DCs and subsequent
immunosuppression following severe burns.
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FEUG . REEE AR EREIIBET,
XUESSIERSFAEUBEHNERZ —. #X
AR 4L (DO £ B3 B LI S 40, BEVE AL W0 T
M, MR RERENENBIEE. B DC
(mDC) B 43 3 it 58 35 58 F -« (TNF-o) F1 5 40 fg 4>
Z-12L- 1D BRBEGEEERE T 4K, B3
BRESRENE. KBEEXE . BXBREERQ
BI(HMGBD A REfE N —F EE MK RIEN T,
SERBRERENFREEETED ., RITEEN B
FIUESE, — & F & & HMGB1 o] # %% K K i jiF DC
RS . HAR T ELG . F /5 HMGB1 X DC
SWHBREAFHERSEL, BRI AERE ALK
MUHET T B HET, REWT.

1 #H5HE

1.1 ZRAHARYERIH & k8 104 BB
R Wistar KR FEBEERZREIIPT L),
{RE 230~250 g, HEMEFRESHIEERA
(n=8) BEAMNHAR=32) . BUHHAn=32)FH R
ZE(EP) T A (n=232), 5 3 A ME N6 H 4
HANTH RABEERGEREFHYERHX
BRI EEA99.010.5)CHAT 12 s, 8 R 30%
BAEREBRLERG: 65 6 h NEEATHRER
(40 ml/kg) HiAR HIRIT 155 12.24.36 F1 48 h &
BIRA T 4 ml WRAS R B A 7 55 EP T B4 % EP
28 mmol/LINEMB R P EE L. EHEMRA
HEEERAKRBEASHASTRSGRE 1.3.5 f
7 dAbFESH Y I B .

1.2 [ DC Wamaib RiEF . KEKBEEL
BHAMETBURE, TR/ E8 . AKRERD BE
25 min (37 'C).10 mmol Z, Z k4 Z & (EDTA) §#
F5min, HHATFHWARZHE . BREZ HE
(PBUE %, MEHMRBR BLEZBR EHFE,
3 ml Nycoprep 1.077A ¥ (3 gL Axis-shield 2 &])
PLELOERRE_EKEEAM, A PBS B.L %
HAT B R4, R A MiniMACS S @it 2 B &
e AT DC AR, H d 35 K I 43 B9 40 M A9 1A K
Fo7%, it E 4. FIR4 miE (FCSORPMI1640 58
EEFEER DC M, AR AMEE H1X10°/L,
BT o6 LA MR 24 h, KEBETRAT
R

1.3 BALERNARRSTEE . RAFMARK
—E B (B RNA B BUAH N % H Promega 2
A7 OB AN T #ET RNA 2 A
HRME.

1.4 RAECEREABERRMPCRIT HETE K
PCR =Y RSB R S e s 1Kk, HAMT T ME LR,
WETHAFBRER.EXFE, RABREISEHET
St e e B PCR {63, I3 45 4 Ll = B A H mh B
B S B (GAPDHDfEN 2 3¢ B, £ T 4R LA IE % 41
FRAE R ER,95 'C 10 min 3FE,40 MEFF,95 C
155,60 C 1 min, BN EBRUQELH LR,
SR EREBREYIEEALA G R,
HMGB1Y 3% K Bt K #1165 bp, IE L # 5'-ATGT
TGCGAAGAAACTGG-3', & L4 5'-CAGCCTTG
ACAACTCCCT-3' ; TNF-a 31 K B 4105 bp,
iF X % 5-GACCCTCACACTCAGATCATCTTC
T-3, & X % 5-TAGCCCACGTCGTAGCAAAC
CACCAA-3';IL-12 p40¥" 1% K Bt K B 7180 bp, I
X4 5'-GGAGGCCCAGCAGCAGAATA-3 , & X
4t 5 -CATCATCAAACCAGACCCGCCCAA- 3';
GAPDHY 8 K Bt K B 8177 bp, IE X # 5'-TGC
ACCACCAACTGCTTA-3', & ¥ % 5-GGATGC
AGGGATGATGTT-3,

1.5 DC#&H®P IL-12, TNF-a K F I E . R I8
1% 5 9 W B iR 38 3 37 & (32 B Biosource 2 &) I
DC BT W H M IL-12, TNF-a X, BEZRRA &
UL F AT

1.6 ZiT¥48. FARELNESRERYRL
WL (xLs)ER, R SPSS 12. 0 S k- 3F
HIEHTREEFTEST,.P<0.05 WERA ST
2B,

2 & B

2.1 &I HMGB1 mRNA F£ik (E D E¥ X8
41 5 it HMGB1 mRNA F ik &% 0. 3054 0. 062;
B E A — & & HMGB1 mRNA #ik;
BGH1~Td REVBRHRANESBEGHADE
AR P H<0.0D), 455 1 d XM, AABREHH
) 24. 46 £5;EP T 5 1~7 d ¥ MM A A S &
GEFEIZMEP H<0.01),{H 1~5d Fik{IHE
BFREGHP H<0.01),

®1 HHKXREME HMGB1 mRNA

RIEHTH cts,n=8) RQ &

#3) tiE1d fil3d #if5d thE7d
BEGA  0.360£0.091  0.36910.095  0.343£0.081  0.29410.073
b 47E 8.80542.264  1.64040.423°  2.034+0.582% 1,97140.517°
EPFHA  1.495+0.461% 0.882+0.183b¢ 0.96040.186% 0.21540. 068

. E5EEGARP LR, P<0.01; 5 RGAR P LB, P<0.01

2.2 DCYWEWY TNF-a KFEGE 2 . FEXEH
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TNF-a 7K (8. 931+4. 94)ng/L, 5B & {540 & Bt
EAUEERESGEIT¥EX (P H>0.05). BHA
1~7d TNF-a KFEBEHHAHB,3d f15d
EREHHITFE X (P ¥<0.05);EP T 7 7] B B %
 1~7 d By TNF-a K¥E (P #<0.01),

*2 BHKXKBDCHEAYF TNF-«

Y IRAE IL-12 mRNA RAEHFE 1dM3dBE
THR.5dM7TdMAERER, EREAGHAREER
A Gt % E L (P<0. 05 & P<<0.01);EP FHi4A
1~7dIL-12 mRNA £ EFRFRBE LA, 1~54d
5RGHLRBEERBERITERX (P #<0.01),7d
BEGIt¥ER . BEHEE TFREHHP<0.01),

KEMHEL xLs,n=8) ng/L ®5 HEKXEMEIL-12 mRNA
a3 BE1d #ik 34 ti5 5d B 7d FEMTHA GEs.n=8) RQ &
BAESA 1134400 10.4043.63 9184290  9.83+4.23 qm BE1d 6E3d fiEs5d BETd
Riie 1.66:42.35 SASELO 5094215 8.2043.50 BREH  0.384£0.112  0.39640.109  0.380+0.097  0.29040. 082
EPFHA  29.21412.74% 25.2748.42% 26.1948.92%  16.6544.69° T 0.15240.061°  0.25140.08°  0.637+0. 196°  0.53340. 201"
55 {8 R 5 48 R 4 He 4,2 P<C0. 05,°P<0. 01; & A 41 [ 43 EPFHA  6.006+2.005% 5.51141.814% 2.49140.958> 0.836+0.276°
b2, °P<0. 01 . % 518 B4 8, P<C0. 05,PP<C0. 01; 5 R 540 4% ,<P<<0. 01

2.3 J4/E TNF-a mRNA £k (£ 3) . BRGH7d
WA R H —F & TNF-« mRNA £i%,H5IE
WHNRAKBERHESLITERE (P ¥>0.05),
RGH1dRERBEGANE LA, 3~7 dR &
MEBRAGHANEEP THIE 1 d TNF-« mRNA
RIEBAGHEBETREP H<0.01),

®3 FHEKXBAAME TNF-c mRNA

RIEHTA GEs.n=8) RQ&

il ik 1d fifs 3d fiEs5d Hik1d
BG4 1.56440.511  1.533£0.593  1.27040.424  1.356+0. 489
373 6.29042.180>  1.99440.636  2.067+1.147  2.45541.542
EPFHA  1.61540.621° 1.97140.672  1.897+0.817  1.858+0. 654

- LB 5 41 R He 42, P P<C0. 015 55 W A5 41 IRI 3 L 2 , <P <C0. 01

2.4 DCAHWIL-12 KF(R O EFEFIEH IL-12
BEN(93.671+41. 44)ng/L, 5B E 4 & 0 6] &
HEERHELITHEX (P H>0.05):85/F1d
MIdIL- 12 B EMBEHR.5dM7dEHRERK, 5
BAGHLRZERB LG T EE L (P $#5>0.05);
ZEP THREWHBRERREHRE 1~7d ) IL-12 KF
(P ¥<C0.01),

4 EHAXBRDCEHEHRS IL-12
KEHEL (x+s,n=8) ng/L
a3 fik1d fisi3d HiE5d fiETd

B 54 96.27% 38.4 78,83+ 33.89 8212+ 3139 90.64139.51
#ha 132,024 40.71 105.221 45.87 80.73% 36.78  89.18140.12

EPFHA 1425.76+388.11% 1291704337625 861204223, 125 404.59499,51bc
o SEEGAFS L, P<0. 01, 5RGAR S L,
¢P<0. 01

2.5 JEREIL-12 mRNA #£35(E5) . BHEREH

2.6 XML BELA P HMGBI &K ik K53 51
5EDCHEE®RS IL-12.TNF« S B ERERAMHX
(ry=-0.777,r,=-0.651,P $#<0.01),
3 it i

DC ¥ F & # CD34" iy 5 i T 48 4 , X &5 51 &
MEMEAMEE 1U T . E—HEBEIHNER
BN, DC B4R M B3 B B A SN A 1L, T 53 A7 B
4 B K HA PR KRR DCUDC), iDC iE s
SBRLEEAMBRANTHE, REBREHEEZALM
EHR AW 1 (MHC 1)MILHE S F,. & L FIEHK
EHAR  ZMRNERERESE, B2 EERAEZE
N SR EETE. IDC FH S T EEE WM.
o R L B AR A 095 40 MO R A BRI O D
EFMLABEMNEIHBEEIBERERFTIR
NERSHTHR, ESRFENERERFSH I
#l ,iDC g% mDC, 1if mDC W AR B H B E, 2
FIXFEKFH MHC I R4 F, 4 WTNF-of1
IL-292, AR REGRERA T M, B R
P G B B . 53 5F,DC 43 TNF-a 7] 8838 i 1E R 5t
BR#E—HHEDC, HAEDC RELBHMA
TNF-o W 8 EFE#FHRBC, =L 2~3 &1
CD83* DCs™,

WM R R, 450 E M M4 HMGB1 7T f
FRBEHRENRSETHFENREABEG
OO, RATBR &M B R R R , P B 1 i R e

- J5 6~24 h, . i R/MH AR HMGBL R KRB R

EwL, BHFEE45 72 h, B ALK HMGB1 i
AESREENMSHBEDRREFXRET. 5
TNF-a,IL-1 2 .88 4 5E B F 4 H . HMGB1 & ¥
BERBHMFEL. HABR . BGWHE 1d @
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it HMGB1 mRNA #ik Bk (E, AR BRAGAHN
24. 46 £, B ¥F%E 1~7 4,7 ). HMGB1 #AEE G
EREAHEMNMBEKMFE. R, 2G5 1~74d
R E RS TNF-« AEHBS,IL-12ZHEES5R
BUOARREARAR FEERFH O HE, KA
BB DCHEASEREAER ARFATIKEH
A EEEE. ERMIEL. EBHEHLFIE 24h
ek DC R LA H B/ F R MW IL-12,
TNF-a, RN DC M AR "2 LR XS
=W, BE4d HMGBl 5825 DC AW EEE L
BRFIL-I2.INF- e IS EEBERAME B
HMGB1 W& 5 T ERAGEREH YR
DC ZjfeEfR MRS . RINMEMAIEE, EX
Sh R AR R R HMGB1 # % K BB E DC f{, K
R DC EEIAMEAFREHE LA, 4 WIL-12,
TNF-«fy & BB £ 4 HMGB1 HI 3R 2 i —
$H /NS, DC 4w A A F R EEY . 3
B3 29k B i HMGB1 ®] LS DC B Rk 250 %
53F s 20 IL-12 , TNF-a, {2 DC L3, SR T , 72/~
EROiE, HMGB1 M A H #0518 DC AR
15, 3% B BB 5 be 1 B B 3T 5 JE A 9 HMGB1 ¥ E
FRERBEXR FEAALTREFERMRE
DC i, AT H—4 W HMGB1 &£/ &
RUGIEREH Y DC HWHEBEAFPHER, R
1% F§ HMGB1 #4151 EP #47 F 8, M2 H %t DC
SPMTHRERIE W, ERMEEEP ERTHE, B
Y HEE HMGB1 mRNA Rk B ESW, M
REfE DC W BB E WP IL-12. TNF-« HEHE
W%, WHORGEME HMGBl WAKBRBEFER
B FHE DC 43 1L-12, TNF-a 877, {2 DC &
B, AHRNEINAFEZEN T DC 28 IL-12,
TNF-a BE®W />, FTRER DC M 2R REEREK
BEZ—-, ZA%MER,™EEZHE HMGB1
WREFES DC DI RERER % LM 3¢, NT 3 B Al
C R R RS .
ERTARME ER T ™EE G HMGBL X
DC W FINRER ¥ MIER RIS, 0 A H
B F B Sk ik — 5 R HMGB1 i S 82 300 1 2 3R
T HRXE,HMGB1 ¥ T H B4R EEMH.
MAME TR ERBEIERE B E A VBN, H
BFefETHES T AR ETEMNRREERH
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