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Abstract

AIM: To investigate the role of high mobility
group box-1 protein (HMGB1) in gut mucosal
barrier dysfunction during severe acute
pancreatitis (SAP) in mice, and the mechanisms
involved.

METHODS: A rat model of SAP was established
by retrograde injection of 50 g/L sodium tau-
rocholate into the choledochopancreatic duct.
Fifty-six healthy male Wistar rats were divided
randomly into three groups: control, SAP (3, 6,
12, 24 and 48 hours subgroups), and pyrrolidine
dithiocarbamate (PDTC). Plasma lipopolysac-
charide (LPS) and blood diamine oxidase (DAO)
levels were determined. The expression of
HMGB1 mRNA in the intestinal mucosa was de-
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tected by reverse-transcription polymerase chain =
reaction (RT-PCR), and the activity of HMGB1 SAP
was determined by Western blotting.

RESULTS: Compared with the normal control

group, HMGB1 mRNA level markedly increased

in intestinal mucosa 6 hours after SAP (0.41

0.06 vs 0.26 £ 0.03, P < 0.01), peaked at 24 hours ,
(0.62 + 0.06), and remained relatively high up to Bl
48 hours. Meanwhile, HMGB1 mRNA expres- p TNF-a., IL-
sion was significantly inhibited by PDTC in the

intestine 24 hours after SAP (0.35 + 0.06 vs 0.62 + ,
0.06, P < 0.01). PDTC alleviated the blood level

of endotoxin and DAO 24 hours after SAP (LPS, ’
0.433 £ 0.120 KEU/L vs 0.852 £ 0.232 KEU/L, P “ -
<0.01; DAO, 0.65+0.12kU/L vs 1.36 £ 0.22 kU/L,

P <0.01).

CONCLUSION: The expression of HMGB1 mRNA
increases in the intestine during SAP. PDTC mark-
edly inhibits HMGB1 mRNA gene expression.

Key Words: Severe acute pancreatitis; Intesti-
nal mucosal barrier function; Pyrrolidine dithio-
carbamate; High mobility group box-1 protein;
Reverse-transcription polymerase chain reaction;
Western blotting
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HMGBI mRNA (0.41£0.06 vs . . ‘ o E
HMGBI1 e . )’ 3 22 A N2
, 24 h (062i006), 48 h. 270-330 g), W\@E*@ﬂj(%b&%%%%ﬁﬂ
PDTC HMGB1 mRNA 1.2 KEUBEHLS A 1E 5 %) B 2H (Control 2, n
(0.35£0.06 vs 0.621+0.06, P<0.01). PDTC = 8), SAP#(n = 40), PDTCZ(n = 8), SAPAL /N
SAP SAP 24 h HMGBI mRNA . B3, 6, 12, 24, 48 h3tsAN A (BETEZH8 H).
LPS DAO (HMGBI mRNA S o i 12 hdfr, RAEIK. 20 g/LI% B LE 2 hip

: 0.3540.06 vs 0.6240.06, P<0.01; LPS:
0.43340.120 KEU/L vs 0.852+0.232 KEU/L,
P<0.01; DAO: 0.65+0.12 kU/L vs 1.3640.22
KU/L, P<0.01).
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HEAE AMEEIR K (severe acute pancreatitis, SAP)
T 170 i I 52 453 4 D5 M 3 40 T R N 7 3R RS A 2
JHR MR 28 4k A IR G AR, I ] R R E
DyRebatst . ELAERE ORI, TR R R E
B1(high mobility group box-1 protein, HMGB1)
R g W 391 RAE A T2 b5 95995 1) 93 B0 A2 B A
L1 b5 U 2% D R4 2 DIAR O, Al
MEESAPH A R W HMGB- 11 2 &8 4k, #Ri
HMGB-17ES AP & llb i b 453 35 v (1 .

1 #EREA

1.1 AT RN . AR AR A R I s e
(PDTC). DAOFsHESh FHSigma’s w4k, Py
FA IR A B A T 2 B W A A PR
RNAZH AP CRY G &0 I TaKaRa A 7,
P C R H B ASCRIE B 45 43 BT 2R 480 1 55
Kodak. KFHMGB174(3 34 B h680 bp): L
##5'-ATGGGCAAAGGAGATCCTA-3", Fi#5-A
TTCATCATCATCATCTTCT-3"; K i GAPDHJ¥
(@18 F B R309 bp): _LI#S-TCCCTCAAGAT

R (1 mL/kg), & F e, B D) &
Jis, FRBNMEAE, T30 Do A Sl ik e 8 i BH
VAR, FLSKAR -+ —Fe I BE b, W47 RN
JIRL S P O T, 1 IR A N 48 W i FH /s
B ik & 37 b BEL P IE B A, LO. T mL/min J 5 ik
S0 g/LA-REIEEREN(1.5 mL/kg), V155 B Jn
10 minLBRENIKIE, &2 CE. PDTCAL T Bk
Ja Bl Zlip PDTC(100 mg/kg). ARJG2E€r, M HK
K, scZEPE /K40 mL/(kge6 h) A7 WA= I, 1%
Xof HE 2L IR I i RS, S APAL A3 ) A 7R i
UiJ53, 6, 12, 24, 48 hiibF, PDTCAL T-HL M Bl )
J5i24 hEUM. T IR ) s BRI Sh A, I B ik
SR, 25053000 r/min, 15 min)Zy 213K, 4%
HRATT-80CAHFIN. 4 ZUbR A ™ M JE KL, 4
ZUE TN, WEEE, -70°CI A7 H.
IR L P SR I 5 S FH 2 248 it i 32k e i ) A U
LPS/KF-. i R K. LRI, (M2
TR ALTE(D A O) AT st 2 ) 4y ook
FE I AE.
1.2.1 RT-PCR HMGBI mRNA
BN 2R80 mg, K H TaKaRaZA HJRNA
FEHGRFN R EE BRNA, AN 6
MITEA 10 © ApgoUAH, ZAHFRE T1.8-2.0. $ZAF
UL A e DN AJG HUS e 554, INAPCRIX
AR R, 388 A HE . DL =R T s i U
(GAPDH)E N NS, § 38 742215 o/Lisfli
B P PR ASTIN, #5156 I K o dak 14 43
Mt 2 G0 AR o3 2 AR, i H A SE DR 5 Py
220 AR 23 0653 FE LU R R m RN AR IA (1) 4H
X
1.2.2 Western blot HMGBI1
AR 2902 g, 4TI, TN A IR,
12000 r/min®5.0020 min, B8, BL% M
SEWVERT E I E . PRI B A
Ff, Z6SDS-PAGEHLIK 7 B FE i (40 pg) )i i
T 2 T I 2 4 JE . 38 S ) T 2T e i 2 92
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) Bl
58 h mix f#4R4R
LPS( kEU/L) DAO( kU/L) HMGB1 mRNA HMGBI1
Control = 0.106+ 0.008 0.32+ 0.02 0.26+ 0.03 26.3+ 4.3
SAP 3 0.121+ 0.103 0.35+ 0.03 0.32+ 0.05 30.5+ 5.2
6° 0.447+ 0.153 0.68+ 0.14 0.41+ 0.06 68.4+ 7.4
12° 0.614+ 0.204 0.94+ 0.17 0.56+ 0.12 84.1+ 12.6
24° 0.852+ 0.232 1.36% 0.22 0.62+ 0.06 132.6+ 32.5
48" 0.627+ 0.145 0.88+ 0.16 0.54+ 0.05 107.6+ 26.4
PDTC 24" 0.433+ 0.120 0.65+ 0.12 0.35+ 0.06 70.2+ 9.3

®P<0.01 vs Control; “P<0.01 vs SAP 24h.
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1 SAPKEIABLAHMGB] mRNAFYZRIA. M: Marker; 1:
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2000 bp

1000 bp
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HMGB1

250 bp GAPDH

100 bp

M 1 2 3

B 2 SAPKEFLALHMGB! mRNAKIZRIA. M: Marker; 1:
:2:SAP24h ;3:PDTC.

VeJa S0 /LI WK BHLIT R e S 1k 45 4, AR
Ja A —Hi(CEHIHMGB1ImAD, Santa Cruz, K
FEL 2 400)4CHH IR, MAFRIE =BT (HAR
A BRI ) RPTEL e G, TIINRE, KRE
1:1000)37°CH##H1 h, ECLIZEE 1. f£K1%
ST A E B BEAT LA, e A5 4k RO
FEAH.

B ¥ imean £+ SD&K IR,
K HH LR 265 2290 W7, 4SPSS11.0G8 1404 ik
X E A AT AL
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— - wew W == HMGB1
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B 3 SAPARERAFLALHMGBIEIRIX. 1: ; 2—6: SAP
3,6,12,24,48h ;7: :8:SAP24h ;9:PDTC

2 FE

2.1 LPS DAO HIEE YR

HAEL, SAPALAJE6 h, K MFHLPSE &
BT, 24 hikUgAE, 48 by 2 T IE R M R4
(P<0.01). PDTCHHl)E, KEIMAZLPSE & W%
FAG(P<0.01, 1), ZESAPZ3 hilf L3¢ DAOKF
B H O A TC I B84k, fESAPEMIE6 hitf
MHEDAOAT- WL T, 24 hiklg, 48 hifh g3
T HE41(P<0.01). PDTCZLASAP 24 hZf I
DAOZK W] i N F(P<0.01, £ 1).

22 HMGBI1 mRNA HMGBI 1E
ALK A AT HMGB1 mRNAK A
55, SAPEELE6 h, KA ZIHPHMGBI
MRNA KSR RBEH X 4L, 12 hig 3
ThE, 24 hikWg{H I FF8: 548 h(P<0.01, %1,
Kl1). HPDTCHHil)5, PDTCALK B4R
HHMGB1 mRNAHRI/KF B E (LT SAP 24
h41(P<0.01, %1, F2). IEH W FKEBA
Lh DB MHMGB1 %KL, SAPHHI K6 h
J&, KEMA LU HMGB K T 618 w5, B06)
W4 25 5 1 2% (P<0.01); 12 h 23— Tha
FaFh, 24 hikIg(H, F48 {4 K55 m K7
(P<0.01). 45 TPDTCAH 5, S5SAP 24 h4l4H
e, PDTCAL K M A L P HMGB1IR A 2
F%(P<0.01, 1, [K13).

3 e
FOE SUME IR 28 (severe acute pancreatitis, SAP)
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HMGBI:

, (30
kDa),
DNA

TNF-o IL-1B

, HMGBI1

A TR RO I A P, AR AL AT
H12%-15%. H I RIEF 7] mibs 2150%, L
80%IKIBE T J5 K 55 S AP &k 4 i 1 o i 1 fig 32 4k
RIEGA I SAP I i B BIREIR, Mok
BEYH, RuIKAIE, TN, TE b bEfE
(1 F1) 55 46 o 3 P Al T B L g R B T A B 2 4
(b b 7 1) B AR AT, g 4 O M T S Fr AR
JEUCP HMGB R 40 k% — Bl T3 & 1k
HEE, | AR T A A T, DITE Lk
I EREGT R S 44, Mh S DNAKH. 4 i3 5
I A B DR P ) 5 22 B AR A TR B A ORI UR
L, HMGB1 1] 43 W 2 40 b R HE SR RN, JE
P ] T TNF-o, IL-1Z5 R R M m, H
FRELI R, 5™ 8 A B RO I NV 2R A AE K
% 3% T Ty R I A 2 HE I R S DDA 96, B
WrHMGB1 1) 2% B HMGB 1135 P ] B &k
Pk S I N R A4, B Fe R v,
A5 e, HSHMGB1E KR IE i,
HMGB 1 1] /- 5 i b i 2 g A 4212120291,
AW G RN, SAPI KR A4 h
HMGB 11k 71 g 15 5 £/ I8 JE W] 2 A2 4k,
T E6 hil ETF, 24 hikigfl, 48 hifhem T
I, #E7"HM GBI A 23 H i,
HMGBI1 1] it 2 5 S AP i 41 2335405 1) 95 B8 4=
HRL AR, PDTCHEBE Uk £ PE LA HINF-x B WS
WP 4 HIPDTCHIHINF-x Bill % 5, SAP KR
A AP HMGBIRIA W Wi, $#&/~RNF-xB
Al RE R 2 SHMGB 1 4 141 i {5
GRS P AT F], SAPK R4l
ZIHM GB 141K 4 18 Jf R 2L 38 (1) [R] ), 1M 3¢
LPS. DAOZE [ Wi & 5B i 2y e i) b AN
[FFE T, SAPEEA S 6 h, KR T LPS
FESDAOK T LT, 24 hiki&(E, 48 hi/y
W T IR RO R AL, B HMGB E A I %6
S A VT T A i R S A N T, W e R O 1 R
ZRMAN. 45 FPDTC TG, HMGBI1EKA T,
A SAPK R IMAKLPS % fE 5DAOK- & T
B, 150 B i 0 8 g i D e 43 31 B S 5, SCAL
Al fE N SAP K BN FHIPD TCHIBINF-« Bif 1k )i,
WA ZXHM GB 13438 %2 241, HMGB X 40
2 HL B R Y. HMGBI15 TNF-a,
TL- 125 51 96 Pk A B n] A B35 9P, NF-xBiE
PERZ S TNE-a, IL-1, iNOS A B ft 4 145 5
MR R N A E I H T HM GB 15 1
RN T AR BT, DT o555 1 e o i 2

BE. il N AT LS AP I R I GL ) LB R N,
HMGB U 4 W 3 RE A 7S AP I & 5 e i
Thfie i d il EE/EARY. m i M HPDTCH
TNIUHHMGBIK Y-, BEAT 24t ) B I ot Bk
BE, SN TRBE RV TT S APAK K I b i s 2 2 42
PEBr &1z
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