B FEERFEFER 2000 4F 11 A 30 B 11 hup /) /www. ajsmmu. cn
Academic Journal of Second Military Medical University, Nov. 2009, Vol. 30,No. 11

« 1240 «

DOI:10. 3724/SP. J. 1008. 2009. 01240 ° '34} %

IxBo 5 E 3 LA HI IS & #85 S B/ R R IE R

F R.AIHE VRLE KA. RBEH
B TR KRR T ILANEL B B R R, 19 200438

[(FE] 8 @ :HEEH SAAS B 31 FI LBa F 3k AR, WEH Xt NF-«B & % X g % 85 (LPS) % § B9 /N B3R JE R BB % o1, 45
WREREWBT T A, T BRAREH . BRRBOERIRFAMAEL H mM, 20 E% 4 LPS 4 E 4 f LPS+ X K #
B4, LPSES 24 h 5 U = &4 4 i L% AST.ALT.LDH # TNF-o,1L-6 AF, NREELE . (D/DNRHEIL LA EFH.LPS
WEA A LPSHEE LA 3 4 (n=10), /M B JE I E 4 250 pg LPS % B £ 2k K ,24 h /5 4 F, B 7% A7 FF 40 200 & TNF-q,
1L-6 AF, (2)/NRBAAS N LPS & 4 Fn LPS+ 2 F 2 3 4 (n=21),0,48 h Z K E 4t 150 pg LPS, ¥ X i 4 & F Bl B & (0.2,
24,48.,50,72.,96 h) BUHF 41 £ NF-«B #7 1«Ba % M, 2L O h MAA RN E% 3B, /RS N LPS 4 4 f1 LPSH & H #
B4l (n=20) , JE J&E E 4T 350 pg LPS J& . 4 847 5% 96 h, AR 4 # 2£(0.12.24.36 48,7296 AR A HFH, 4 &5 LPS4Mtk,
LPSH- 3 [ 4 %2 41 3£ 3% 55 40 L B 3% o AST.LDH #2 TNF-o,11L-6 A F 3 BAK 247 & F % 4 (P<<0.05), 5 LPS 4148 ., LPS+
FEFE LA AR i EF TNF-o. 1L-6 A F B (P<<0.05); 5 LPS H A0tk ,LPSH+ 2 H # 24 2.24.50.72 h it NF-«B %4 #H &
P (2% F IE % &t B (P<<0.05); LPS #l# 72,96 h it LPS+ B 2 24 /NR i #F £ 5 T LPS 4 (P<C0.05), % #: 2l SAA3
ABEHT B BERRBENPER L, FTHARGIANHANFZF TN DR N TR AL S RETHRL,
[X4iR] NF-«B;LcBo; 2 F 7 3% R JE; Jlr & 0 %
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Inhibitory effect of IxBa gene on LPS-induced inflammation in mice

LI Quan, YU Wei-feng” ,QIU Bi-jun,ZHANG Jin-min, FEI Guo-xiong
Department of Anesthesiology,Eastern Hepatobiliary Hospital, Second Military Medical University, Shanghai 200438, China

[ABSTRACT] Objective: To construct IkBa vector carrying SAA3 promoter and to observe its effect on NF-kB activity and
LPS-induced inflammation, so as to lay a foundation for treatment of sepsis. Methods: Mouse liver cells and kupffer cells were
co-cultured and were divided into three groups: control group, LPS group and LPS+ gene transfer group. Twenty-four hours
after LPS injection, the levels of AST, ALT, LDH,IL-6 and TNF-a were measured in the supernatants of the each group. For
animal experiments: (1) Mice were divided into three groups:control group, LPS group and LPS—+gene transfer group(n=10).
The levels of TNF-a and 11.-6 were measured in the serum and liver tissues 24 hours after intraperitoneal injection of 250ug LPS
or saline. (2) Mice were also divided into two groups: LPS group and LPS+ gene transfer group(n=21). Mice were injected with
150 pg LPS twice at 0 and 48 h,then the activities of NF-kB and IkBa in the liver were measured at 0,2,24,48,50,72,and 96 h
after the first injection. The values at 0 h were taken as control group. (3) Mice were also divided into another two groups: LPS
group and LPS—+gene transfer group(n=20). The survival rates of animals were observed at 0,2,24,48,50,72,and 96 h after
injection of 350 pg LPS. Results: Compared with LPS group, the levels of AST, LDH, TNF-« and IL-6 in the culture
supernatants of LPS+ gene transfer group were decreased, but were still higher than those in the control group (P <C0. 05).
Compared with LPS group, the levels of TNF-a and IL.-6 in the liver tissues and sera of LPS+ gene transfer group were
significantly decreased(P<C0. 05). Compared with LPS group. the activity of NF-kB in the liver tissues of LPS—+ gene transfer
group were decreased, but was still significantly higher than that of the control group(P<C0. 05). Compared with LPS group,
LPS—+gene transfer group had higher survival rate at 72 and 96 h(P<C0. 05). Conclusion: IxBa gene can be expressed in the liver
with SAA3 promoter,and transfection of IkBa can effectively inhibit endotoxin-induced liver and general inflammation.
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R BT I RO S BUKREEIE L2 AR E
RERE AT 28 A AE A BRI AR B R M TR
TRITAH I A SERIIF 52 U T Bkt R ELI Rk
Yo I7 ROR A L AT BE T T VA BRI A v A
AP BB AT R PR IBIT R
1 e FE A AT 7R 32 2 S RE A AU h R e R A R R 5
A L e e T 22 A W R A R e AN SR Y
Bl s BB IE S B /3G 9 oo, ATl E A AR
PRI 1 3% 3K B 58 AE B WK 7 H 8l 35, 3k B 3h B30 7
By,

%% 3£ I F (nuclear factor kappaB, NF-xB) B
AR FE SR BB 3 2 P A IX - L 2 BT
MR BRI, 25 250 5P B
ALY 235, 2 ML N A 5 20 240 M AR i 43 4
A5 R T ) — S 2R R GEY Y, TeBo J& NF-
kB B 32 R AR L BEIE AT M ] NF-«B 2 H
Fik N0 S RE 2 i1 AR F Y 8 1kBa fE
o Hle YL FE TR L5 TieBa 5 R 3R 3 X 48 JE 2 I 14 417 1]
Y B 8 N 3 2R IURE A IR 97 RO L o e 2 i 9T 28
SE A

1 #MBITTE

1.1 Ji# pSAA3-1IkBa 9 ##  1kBa ¢cDNA H 3%
b % 3K 99 K% Brenner 2042 24, F| A %= &
F B FORE pSAA3-CAT!™ % 1kBa cDNA 52
Y AB BN TORE pSAA3-TkBa, I 4% H BLUE AT 6 4k L Hh
M,

1.2 DRAMEmCH > ERRESER HERY
/NEI e R A B S B S G MR BT 18~ 25
g MEHEASH /N BUBE S0 AL BE | BUSE B T , i il 31
A 438 BUI 40 A, 40 TR B 4 200 H e e M
39 ,4°C 50X g B0 30 min, DLIERI M AP 4L, |k
TR TP 2 9 A B R A R Ol 2 X
10°/ml, FHEB R EE 3% 2~4 h, 7825 RN BE 40, 7
FHO. 25 %6 Ji Bt 0 £k 5 Y 10 0 B% 200 i, 780 2B 40 it 8%
F2X10°/ml. # FH Percoll % B #f B B .0 ik (Phar-
macia 2 7 , 3¢ ) 4l b FF 40 | P2 3 40 i L % 2
FlvAm i 4 B 36 2 KT 95 % . K A 3h 40 i L
1= 10 B A& 20 % /N4 1fLTE DMEM 85 38 W 1Y
JF 20 i 85 S P IR A B 9% L 15 5% 24 h R T3 R %
1.3 BhmiatfitrhaihEBEE RAKBRK
PRI G i it A R R 1

1.3.1 @i W10 pg Bk pSAA3-1kBa,
HEPES 2% #h W Fi B 2 50 pl (A W5 B 10 pl 19
DOTAP Ji§ i {& (Boehringer Mannheim 23 & , 8 [# )
[FIRERG B2 50 pl(B WD IRA A WOF B = IR &
10~15 min Al £ A5 REW . AEK RIFr9 4R
A B SR WA S VR 4 % E % 5 < 10°/mlL L 2
ml 5 IR WM AN FUA S 5 %) 100 pl,37°CHe gt 12 h
B VRN M 2 o 107 /mll, 32 Fh 24 FLARIE AT 5K
B, 28 55 R BB G 3R Sy 20. 0 %0 5 TS 56 TE B
CAF G A LI 2K,

1.3.2 #E&RmEEESE BEK pSAA3-IkBa
100 pg [ HEPES 22 Mo #ii B 22 100 pul (A WD 5 ML
DOTAP JIgJfifk 100 pl B (B WO, RA A Fl B
W, EIREE 10~25 min, A H/NBUE B35 200
el BB AR JTORLIR & 90 B 300 pl Az BEER K 55 548 h,
L4 Bakmie i BUF 400 A E S 36 40 iR &
ER IR DL Ry 3 AL el T 24 fLA, B4 24 fL.
IEH AL A S A BEER K IR 2 0 (LPS) Ab B4 .
257 LPS 10 pg/ml; LPS+ LRI Je 2 . 4 i 17 3L A
YA ERE LM LPS 10 pg/ml, 3 2082 Fh i 6 &
A% B R 10° /ml, A BEIF R E 24 b, HUAN % 5%
R A4S BRI (AST) VA TR R (ALT) .
L2 i Z g (LDH) M9 R S8 K F o CTNF-o) |
& 6(1L-6)KF,

1.5 EhzHHEE

1.5.1 HFE# Lt TNF-o IL-6 £ th @ %
5500 3 4. 1EH 41, LPS Ab B LPS + 5 A 5% e
., LPSABRA 2% Chiao 251 YN EE R BAL,
ST 250 pg LPS, I W& AE B0 R 2 7 /N BN 3 R AR
R, LPSH 5 [H % YL 40 7E LPS AbFH AT, Se vE A7/ B
PRI e Ab 3L 5 T 8 20 0 O S R A Bk K, LPS T
S5 24 h AL BESh Y, S ) O DK L I i AT 2H 2R
FE TNF-o,1L-6 7K,

1.5.2 3 # %3t NF«B # [kBa 7 % 8 &
B LPS AbEEAL AT LPS+ JE I e 41 /B 4% 21
A ) g5 4 B sh 4, 0,48 h B ORI ke T A
150 pg LPS.HAFE 96 h. B IRIES G 0.2.24,48.50,
72.96 h BUITF2H 410 5 NF-«B 1 1cBa 767, 0 B A5
VB h I X B

1.5.3 HE#HLEXDNRAEFEH T B LPSA
FRLAR LPS+ JE R 55 e 41 /N R4 20 U, 18 s i
350 pg LPS, 1 3% 96 h, WAL {ESF G 0.12,24,36,
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48.72.96 h AN A I s 1y /N BRUAE A7 %, 0 I S IR
B

1.6 &X¥Areym e &%k AST.ALT.LDH i H
CX7 4 H 3l 2E 4k 53 #7 { (Beckman 2t &), 38 E) Il
& . TNF-o  1L-6 % I i 5K e 7 W B 2 CELISA) il
BRI G AR R et RE RS
# Schreiber M7, % Bradford 158 & &, BEE
HL K AT A% R AR 43 BT 5 (EMISA) T 22 NF-«B 15 %
i 2% B Promega 2~ 81 & 75 B . BT A RE
By 4 90 A A8 P RV M I B B RS L LR 155 V7,
HL UK 40 min, BUR T8 R . —70°C#ESG 20 h
JE S . IR B 45 UKGE S AR 1Y % B
DI NF-«B 36 M K/, T 1 50092 B3l 43 B 6

Kl TkeBa B9 L1,
1.7 #%itsaE R SPSS 11. 0 Git# k., it &
ERLL 74 s R AL H AR F A ¢ K 50 B
RO 2T EAERI BRI o K%, P<<0.05
hESHEGITHE L,

2 # R

2.1 IxBoa 2 B % % 25 LPS %] 3L 20 i & & b 2w
M3 AR R0 n 5IE R 4UM L, LPS gl L8
FEYiff ¥ P AST.ALT.LDH 1 TNF-a,IL-6 7K
SEH TR (P<<0.01) 55 LPS 4HAH H, LPS+ FE K %
Y LB AN L5 AST . LDH Fl TNF-o,1L-6
K FEAK (P<<0. 05), WLE 1,

R 1 IkBoe ZERERNNRAFAR ELZHARLERERRERFRENHM

Tab 1 Effect of IxBa gene transfer on expression of inflammatory factors in cocultured liver cells and kupffer system
(n=10,7+s)
Group ) TNF-« . ) 1L.-6 . ALT . ) AST . ) LDH .
or/(ng + ml™ ) o/ (ng + ml™") zp/(Uesml ) zp/(U s ml™ 1) zp/(Uesml D)
Control 1.1+0.7 4,642.3 1.9+1.0 3.8+1.2 25+9
LPS 4.1E£1.2"~ 12.8+3.0" 4.1+1.3 18.6+4.2" " 7814 "
LPS+ gene transfer 2.140.974 7.5+3.24 3.7E1.5 12.5+3.6*4 47+E1174

* P<<0. 05, * * P<C0. 01 ws control group;£ P<<0. 05 vs LPS group

2.2 1kBa & B4 3 2F LPS s RF A 42 o o i
¥ TNF-o.1L-6 R-F & %m HiEH ML, LPS
A LM IS T TNF-o.1L-6 KFE¥ I & (P<

0.05); 5 LPS 440 I . LPS— 55 8 56 Y 249 JF 240 28 | 1l
HH TNF-o.1L-6 KRG (P<<0.05), HRHE
LR 2,

R 2 IxBo HEEEL3 LPS /NRAFAKIME INF-o.IL-6 7k F B0

Tab 2 Effect of IxBa gene transfer on LPS-induced TNF and IL-6 levels in liver and serum of mice

(n=10.x+s)

Liver wn/(ng . g’l)

Plasma pn/(pg eml 1)

Group

TNF-« 11.-6 TNF-a 1L-6
Control 0.540.3 3.241.1 225436 4484100
LPS 1.3+0.5" 7.84+2.3" 519487* 7704+113"
LPS+gene transfer 0.7%0.24 4,14+1.74 248524 5171254

* P<C0. 05 ws control group;2 P<0. 05 wvs LPS group

2.3 IxBo 2 B 4% 3 28 LPS )% s 8T 2822 NF-«B
FHAHa LPSALBA 2 K 150 pg LPS Hill¥ )5
(2.24.50.72 ) ¥JiF K& NF-«B 1% 1 B 358 (P<<
0.05), 5 LPS A, LPS+ A e dl 2,24,
50,72 h £ B} s NF-«B 1 £ W] 1 B A% (P <<0. 05).
PR TkBa 2355 NF-«B 3§06 78 4% Bf o5 2 % ) %
F 5 AMEME IcBa R IXTE WM 1kBa 335 5 55 B 45

(2.24.50.72 h) Rk FEF(P<C0. 05, & D,
2.4 IxBa A E 5 LPS #li MR AF RO Y
W S5LPS 41H H, LPSH 3 K 55 Y 41 fF LPS il %
0.12.24.36.48 h BF M H L Ge it 2 22 7 M TE 72,96
h £ B 55, LPS 56 R e 4l /N BRI A2 05 R 5 T LPS
24 (P<C0.05),

ELRBETE WL 3,
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NF-xB #1 IxBo %% B #1
Fig 1 Effect of IxkBa gene transfer on LPS-induced
NF-kB and IkBa levels in liver of mice
A, B are EMSA results of NF-«B; C,D are Western bloting results of
IkBa. A,C:LPS group;B,D:LPS+ gene transfer group

R 3 IxBo EEFHLEM LPS ®H/MREFENZIN
Tab 3 Effect of IxkBa gene transfer on
LPS-induced mortality in mice

(n)

Time after injection ¢/h

Group
0 12 24 48 72 96
LPS 20 20 8 6 4 2
LPS+gene transfer 20 18 14 12 10 8~

* P<C0. 05 vs LPS group

3 it it

i T RE B, 4 B 5 E SN T R A R A R Ak A
b PR 2 e ML AR 2 U0 R 0 G 2 L R T
BRI B AT A A% Hh B BT 48 E S W L AT
FEAE AL IE R, B B ORI R IGIT A
RUME 3 R R A B RO R VIR YT I G T . NF-
kB 235 il 98 RE i 38R R A FE LAY, DL NF-B A
[ (36 97 X F& A~ 58 E 2 56 V8 A ] A EL AT T B2 400 i A
FRLe00) D BRI  NF-«B 5 HAMH & E 1B 45
BB AR M T P 5 0B AZ B A0 BB L LeB gl
PR AL L 2830 J6 87 190 R ARAB MG J5 1 AR 1 Tl O £
IiF B 1) NF-«B #F AR N L 256 TR 2R «B
FEB L R s JE R 5 5%, TeB A al 3 AR Y & 34
Wk NF-«B {6 P304 2oz B 57, 1kBo & i E
BEH) NF-«B M6l 2 1, B LA R %5 T 1kBo 1E
R YL AL N LR TkBa FO 55 e 36 35 i 75 #55 l NF-
KB TP L DT B PR 45 1l 9 0 B I 1 A R

BB R IB L R FE A S 1Y RS B 7 o AR IR

SR RIB WA S AT R SR e, — 2
SUMERER 1 Can SAA) F IR T B IR N R MR SRR,
W/ BT JE M BE B L FE LPS X0k 24 b Js /0 B
15 SAA B KA 1000 4% s ZEAR SN 20 96 1 BA%
i L3515 S T 4T HepG2,6 h ik 24 5,24 h ik
150 f%.48 h ik 375 £33 i SAA mRNA Fik, Hit
b 2R R s Can SAA R sh /5RO
TG YT v A 5 E 2 B A Rk A AT RE S i %
TR HE S B O R R Gk R B . 7E SAA KK,
SAA3 2 ME— BE RE 78 JIF 48 L & B, s AT LUAE T 5 48
it I 2 B SR A SAA T L SAAS BELE MR N
B 40 28 G0 4% 1K B R 6 T A M g v 3 IR T A
R X, FRATA AT AR 5 45 AR 52 SAAS Ja 3)
T AT % b T g RN B, AR F T R
SAA3 YER A BhF WO T % JE R 2% 35 1 AT 5 S 1k
b,

A 95 B o PR 6 B8 2L LL o 4 B AR AR O 1A R
A, I R 2 0 B DR i B O vk 2 R B AR U A R L A
FELE: B O NE TR ST, TR R N IR T 1A/ DNA
K G R I S BT R A L G LR 4
60 4 2 o 200 B L 4 M S R R A L . AR5
g B R Qe iy i B N RE R B S % T E N AR S
FROT LRI S s R ke BN TR )
A5 {8 358 7 335 55 1 5 B 2 0 R A AR 25 5]

AW ZE BT R FH 04 M6 G /N B B R L A
R 35 T MR E AF B A9 . AAE R 9T & 3L /N
SRUME Jis 0 3 LIPS A AU v, B IR 9 4R 9 0 B W 3
X AT RE PR A T 5 A 0 o A0 i AR o e R AL E
I 2 B B KA 80 96 LA ML IE R ML AR 4R E R
O H A8 B VPR AR RO B AR Rl TE R R S
PE SR SN 2 AR HE B B Y A Bk R R RN
O ZE A R S Z AR T . P 9R A M
2 L P 2R A DL B DR T T S E TR I B
U TR AL —4 . B, AT 58 £ XTI JE
S O BB R IR YT L AR A S T IE 4 A 5 [R] A
By i o 4 B R RE VA FR A L 3% 1 5 3 IR
I R W X e 5 25 A5 AE AT Y T REML A 22—

AT L5 F W . (1) TeBa F& K% Y ] DL il
35 55 20 MR R 1) A8 RE b 98O I L DT R 3 T 448
(2) 1xBo 2 PR e mT LA 258040 1) BRUF R 4 B 48 9 3
PSONE S B DRAR T B AT BOPE 5 (3) 1IkBo 55 5% L BE A7
B IR MR TeBa B 1 X6 P 3 2 2k /N BRI
NF-«B I A B HIEH] LM 1eBa RIBERE S
R TP BUIE L L B PR YA YT 1038 B 5 (4) TeBa 25 A
LR U] W s N R Mo D BRI L B A
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