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[E] B&. KAWL LEHBIKRRA @RI RE N EZE IS % 4 (lipopolysaccharide , LPS) #) % #9
B ARSI KIER LB =AW E K R F kR AF CSTBL/6) N Ry m % Io st LA 5L o 2,
R S B BACF A= GFAP Ao Bel-2 S 38 o R E AR H A, WA K F R EH LPS A i £ 5, GFAP
A2 Bel-2 fE B 189 o A ik Aoab A2 T AL, AR GFAP fa bk 2 i R 40 i & Bel-2 Fa Ay 2T 2 ) 6 %
Bo %R:PBS EAM A RAFHHMEA CFAP ke ZHIK A Mo T2 A THD REZR . ARE
T B R CBORAIR AR E R Lok o LIPS 24 2 d U5, GFAP Rk 69 2 i it e e Yl B AR HE, K
LEBERBGRER, KA ma At X, R T, Bl-2 AP ZTEEHE 1 dBILK
F,2d R, 4 dhREK G Bl-2 fAMAY 20 A EF — | T B 3 BR AR BOE R Te L 4
A G e PR AZF LIPS M 4 dJE,GFAP fo Bel-2 LA RARERLEEMHA Z7: £ A
B A A I GFAP Fo Bel-2 AT 40 i, 42 7T JU GFAP [k 2 B 2w e e Bel-2 fadbdb 2 L& &, 2R
oy KA TTILT Bel-2 Sk R FAMAY Z A H b o 453k LPS Ak 35 £ A B #9 I 55 R 2 R 4w
Mo foih 2 AWM E, REGEVIR R M A EATRALSRAGRERAT PRFERL, ZBRR
M RARTILT Bel-2 Lkt bk 2 et ANBmEIAXEZED,
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Astrocyte activation and Bcl-2 protein expression induced
by lipopolysaccharide in mouse brain

DENG Xiao-hua', LIU Sheng’, CAI Wei-jun', LEI De-liang' , LUO Xue-gang'
(1. Department of Anatomy and Neurobiology , Xiangya School of Medicine , Changsha 410078 ; 2. Department
of Radiology , Third Xiangya Hospital , Ceniral South University , Changsha 410013, China)

Abstract; Objective To investigate the changes of anti-apoptotic protein Bcl-2 expression in
neurons and activation of brain astroglial cells, and the relationship between astrocytes and neurons in
mice after a single intracerebroventricular ( ICV ) stereotaxic injection of lipopolysaccharide ( LPS) .
Methods C57BL/6]J mice of different ages were divided into a control group and an experiment
group. Immunohistochemistry to Bel-2 and that to GFAP were conducted to observe the expression of
Bcl-2 protein in neurons and GFAP in astrocytes in the brain at different time-points after the LPS

injection. The glial cell type expressing Bel-2 was characterized with immunofluorescence double labe-
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ling. Results GFAP-immunoreactive cells in the control mice were observed mainly within hipp-
ocampal formation , piriform, entorhinal cortex, septum, striatum, amygdaloid nucleus, subcortical
white matter, as well as in the main fiber tracts. At 24 h after the LPS treatment there was no obvi-
ous difference in GFAP immunoreactivity compared with the controls. Astrocytes were markedly activa-
ted in periventricular brain regions such as hippocampus, the hypothalamic parenchyma surrounding
the third ventricle, with larger cell body and hypertrophic processes 2 days after the endotoxin treat-
ment. After the LPS injection, Bcl-2 positive cells were distributed widely in the brain, sush as in
the cortex ( primary and secondary motor cortex, somatosensory cortex ) , hypothalamic parenchyma
surrounding the third ventricle , diagonal band , hippocampus, septum and the red nucleus of the mid-
brain. At these sites, Bel-2 induction increased significantly 2 days after the ICV LPS injection ,
with some subregional differences , peaking on 4™ day. No immunofluorescent double labeling cells for
GFAP and Bel-2 were observed in the brain of the mice after the LPS administration, but merging
GFAP positive astrocytes and Bel-2 positive neurons were seen. Double staining for Bel-2 and GFAP
also showed that the projections of activated astrocytes were found in the sheath of Bel-2 positive neu-
rons 4 days after the ICV LPS administration. Conclusion LPS can activate astroglial cells and
upregulate of Bel-2 expression in the neurons in the mouse brain, which may participate in the ad-
ministration of central nervous system to central -immunity stimulated regulation and the protective re-
sponse to the inflammatory stimulus. The projections of activated astrocytes are found in the sheath of
Bel-2 positive neurons, indicating that there is close relationship between astrocytes and neurons.
Key words : Bel-2;  immunohistochemistry ;  immuno-

lipopolysaccharide ;  astrocytes ;

fluorescence
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& RG S %R G Z W AF AR R 5 B A8
i, 8 TR RAE Y B0 A2 B oA 28 &R S8 (central
nervous system, CNS) (¥ ¥, B T, kN7
FE )2 19 R 2 00 - 15 B 40 M £ B 4T . fE CNS
g B I, AN A UM & T kAR B S I ) BE Y B
A8 [A] I, 3 R 2 R T AN i 35 S L RE /Y
Y A

BTV 0 50 40 i 0 2 5 I P A8 RE L N 1Y 32 A
PEANMI . J& CNS b iy EZE A MR M, B %1k 5 AT
PLVE B SR A6 0 40 f, [ i, B R R B 4 A i Ak )
JE I 4l W0 R 4T 4E R 1 25 3 ( glial fibrillary acidic pro-
tein, GFAP) 33k B Fb, 4 M IE K, JF AT 0L i Jo 4
A, B o 40 M SR R RS e LA T A 2B
AR FEHLR 2 0 S0 A S R B, R
JIE T3 240 L £y ek 78 K 5 8 O YOG &R i R L A T
A S 6 58 b B R E S LPS A ARG 35, LS G B i
B WE PR A H S 7 S S B R St R E
FC I, 8K 5 R A i 21 U4k 7 ABC i 5 52 9Ot
XUBR 10 W 8 5 0y M i 28 96 (LA Bel -2 AEARIC ) ) #l
BIE W 5T 40 e (DA GFAP YEARC 9 ) 76 ki 19 0 A
I ) R A B T ) R R
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1.1 S BaY B4 C5TBL/6] /NEL 36 H
(MR 5T 20 ~ 40 g) , 22 il D2 | 3 58006 1 26 5
R, BEALS N SEB2H (no=18) FXF B (n =
19)

1.2 sy ARk 4% B A T 5 R TR
Zeitberger times (ZT 2-ZT 9) Z[A]H 8.:00 am 5 &
5:00 pm Z [E #EAT, (1) B E 4 6% K& &
(340 mg/kg. wt) BREE; (2) H /0 BLUK AR 1 E T 57
AL, BT FE R R b (S s, —
AT ), N Bk TR DR A K S, O AT S (3)
FEFARBMBERHI T, 2% /BB, ARy
FEAE, THTR G 0.25 mm, 245 1.0 mm b,
FH BB Bl L, U0 O B B, TR XIS 0. 25
mm , P 1.0 mm Kb FH R U S A% BN SR T
M EHF 2.5 ~3.0 mm; (4) FEARGE TS5, B
oG ¢ ThT T A #EEF 2.5 ~ 3.0 mm; 218 11 A LPS 4
wL (50 ng/ L, Sigma) , 845 ~10 min; (5) $ 4,
B K, M E /N EL, 26 3 W s ik A AR IR R,
S RIAETE 1, 2 fl 4 d, XA AR K 4
pL B A LPS iR =8 VA6, S o i A S 1,2 Al 4
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do Bh¥y ik B 4736 I IA) 0, 28 700 5 PR 3 T
FE LR KRG 4% 2 WP, e e 18 o IO
Ja B E 2 b, $2 30% BEME A R, R AR R oK g U0 A
Bl, =20 CHYI A, A )& 30 pm, H4LHS Koy,
HEWI R B 6 Rt A — DRI, B — 1 R
DY R BEF — RS2 56 7 i Ab B
1.3 ZRBAANFEERLARERAFITEE
Jor A 700 B4 0 T S A 2 Ay G A R R A S
M F] o BRI UL AN, B A BT A ER T 5 0.2%
Triton X-100, 2% 1E % “F I ,0. 1% & A 49 F
1% BSA [ 0.01 mol/L 8 2% wh ik (PBS, pH 7.4)
i ¢
1.3.1 GFAP #= Bel-2 % %% 41 &2 4L % % &
HUI A H10.01 mol /L PBS I J5 , B T 1% WA K
W 20 min DL B oA IR R S A A P G TR D
JH10.01 mol/L PBS ¥ ¥ J5 , 5% 1E # - Il %
F T EMA L KR E T —Pih 4 CHEF L
&, —40 73 9 e Bt GFAP £ 3¢ B 41 44 (1 200,
Glostrup ) Fl 4 i Bel-2 £ 73 [ P 44 (1: 100, Biotech-
nology ) . HJF-JH1 0. 01 mol/L PBS % 438 v J5 . 44
IR & T AW RARC i 90 Hrfe 1eG (1:200,
Vector) . EIETFIFHF 1 h, H0.01 mol/L PBS 743
WG, %Y A BT ABC IR A W (1:200, Vec-
tor) EIR TFIFE 1 h,0.05% — & KB 7R ik DAB
(Sigma ) K XUAAK P 0, 500 )5 22 Pl 2 1k I
P IF U0 R o B REORS K, R ARE B & o
1.3.2 GFAP 5 Bel-2 % J& & & AR 4 &
T B IR N 2Rk Bel -2 Y 148 T A0 i Y 25 T
F GFAP $ii 4k 55 Bel-2 Hip KX} LPS F1 PBS 4] Jv i# 17
PRI RARIC G B, VI &ad Bel-2 — B H
J&, 1 0.01 mol/L PBS T4l k)G, JF B T 9%
4 Cy™ ML S IgG(11: 100, Jackson ) & 2 h, ¥4
Y1 A 0.01 mol/L PBS V& k)5, FH 5% BSA(0.2%
Triton X-100) 2 & T & M 1 b, f U] 5 & T BT
GFAP B 75 B i & (11: 500, Chemicon, DL & 0.2%
Triton X-100, 0. 1% NaN, 1% BSA f# PBS % ¥t )
H4CHEFEER, Y 0,01 mol/L PBS 3¢ 43 Vi
VIS B U) R E T 9O 4T Texas-Red FRic 19 B it
/NERIgG (1:100, Vector) IR TIFEH 2 h, VI H H
0.01 mol/L PBS FE /315 ¥k ) , I 76 W AL Bt 40 J o
F0.01% DABCO ( Fluka, Buchs) £ . FIL R &£
U (Zeiss LSM 510) 06 494l 5 95 52 06 XUAR i
et () B, TR 14 ] Zeiss LMS 5 Image Browser
software #4743 #7 o
1.4 HREE 5 © R0 BH AR AR g BE AR X
M, F10.01 mol/L PBS 8{1E % 5% BSA /3 H] {0 #

—Pi, VERBAEXT IR, 4% ABC % #F 47 e 9 4 1k 42
[ERRTE o N

1.5 H¥BWE JIT 1155 RE A0 8 1 4 B BT 5
Kong f§ iR (9 A1 A7 o f31 & =, 16 W i 8% ( BXST,
Olympus, Japan ) [ it %% b, & P HOUL % i P R 28 5
R LY g N B R (A N LK % QI E 7R
BICEMR  AE AT B LIS SR ER 40 B & 58 3 A
software Image Pro Plus 4.5 for Windows ( Media Cy-
bernetics, Silver Springs, MD ) i 17 & i W) 43 ¥ Ak
B, A0 45 B AR Y 4 K K A

1.6 %it$an JIe A5 B die DL 3 R = A ofE 2=
(x xs5)£ox, i@k SPSS10. 0 # A #E47 H R Iy
2557 BT (one-way ANOVA ) . XJ £ 2 ] ¥ % J1] Bon-
ferroni post-hoc tests 4341, AT L . P <0.05
Mol 2ZFA a3

2 £ R

2.1 WEREH LPS & 2 H AR M8 R
PBS 3 5Bf () X B 41 F LPS v 4 Y 5% 55 4
GFAP [H 4 1 B J1 Jox 40 M9 3 A 75 B4R Bz o Py IR
BB B IX R AT S A BOIRIR A R R
M FE B R4 4, PBS VE ST A X B4l 3 1,
it CA3 X GFAP BH M (1 52 T2 58 o 40 i J 7 i
SIS (1 O NV NS il (BN TN A R |
1A, B). 7 PBS {E 4} /5 24h, GFAP [ 1 1y £ IF Ik
It % o I v e = A = e O TS
G S T 25 A, DA R b i KOS R B O BT . DA T
J5 55 2 Kk, GFAP [H % 1) B TR J6E 5T 240 Jfd 1) %% B 7
F 0T BT IE JE LA BTG m . AE LPS {14 S 24 h,
Ty B BURAKR B e 576 45 BLIR B BT L PR B T
GFAP B iy B2 JE Jie Jo 200 Jfd %50 o A %8 B2 A, 55 % IR
M, AR 2SS dH 2 diG, %0 85
fne (EI1C, D) B/ CA3 X ¥ Y 2K
JoT 4 M 7 R 25 RR AR, A0 R R A AE 6 3 K, SRR e
K, GFAP H 5 2 v 7 W) 46 €6 I i, J6 HAE i 5 N
Bl . LPS {144 d J5, Sc 50 40 GFAP 4 iy & B
JBE 5 240 B B R s . E s AT uE B (18 2A, B,
LPS 4b 3 2 d J5, ¥ 5 CA3 [X N GFAP [H ¥ 1 £ IE
JIE J5 240 i 2 e R BE (EL S PBS T S A9 X BR 4 L
B, ERASITFEIL(P<0.01),
2.2 BWERNEHIPS GHEZAARATES
Bel-2 9 & ik Bel-2 PH % #ft 28 7T = % 4 A AE 5
— iz gl TR v )2 R R A R e R B L R A
A T R A 21 A% SF o Bel -2 s N T ) A
TR R N, AR, A A B A, Bel-2 [
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e oS R 1 d BRI, A2 d B
B 7 LPS FES 24 h J5, 5 AL R, B
Jit L BN Bel-2 BH R B w2 o0 A B Y 2
o PBSIESTIG 2d, BB S AR MY Bel-2 G
BB =y s A (B 1E) o LPS FEM 2 d J5, B2 i
PN A0 R R B T 4 d S s B e i
2R /N BB S P TS A9 Bel -2 FH R A0 A T 25 R
fiE - MR B SR N Bel -2 g S 7 ) A @ TR
(B 1F) . GFAP Al Bel-2 9 5 %¢ Yt W H AR ic 4t (4
VYR SR - FE A BEA & B GFAP Al Bel-2 BUAR 4

JE, RIS B9 B R 5T 4 S S 3R K Bel -2, {H AT WL
GFAP [ 2 2 Ji2 i 40 B A Bel-2 B 4 #4205
To BIPHCJFAN M Y 2K AT WL T Bel -2 fo 5 %¢
PHPEM 2o (| 3A,C) . LPS b3 2 d J5,
/0N S 2 T A i S BT Bel -2 BH A i 22 0T B B B
Wi, Bel -2 BH R Y B 22 T8 16 B 5 45 4 B B 08
AR B AT e (& 2C) , LPS 4b B 2
d J5, BEBUN Bel -2 FHAE 4 1 22 20 0 50 H R B S
PBS U GF (X AL L4, 2 S A et 22 (P <
0.01),

B 1

Fig. 1

PBS,2d

ATEM 2 SAE S PR/ GFAP Hl Bel-2 e AL =L@ A R B4 PBS 2 d J5i# 1 CA3 XA GFAP Gupie
ZUEge(, « TR GFAP [HIERITE B BT ML AN, SR AN s C 1 D2 TR LPS 2 d J5, 8 1 CAL [XIN GFAP Hugsf
GUA Y, = FTR BRI GEAP BRI 2 2 I B A I ) MO A3 O, SRR B E N F 2 23 i34 PBS 1 LPS 2.d )i, BZ TN
Bel-2 Qe H AUz Ye s, o 7R : Bel-2 GBI B W0 T I ot S S N, AR 0, IR AN G Wl AL LPS Ab B Bz Jit
PN Bel-2 BHM: 4 4 20 ) S S v e ) A IR . Scale bars: A 1 C,bar =25 pm; B il D,bar =10 pm; E fl F, bar =
20 pwm

GFAP and Bcl-2 immunohistochemistry staining in mouse brain in acute neuroinflammation animal mode A and B: GFAP im-
munoreactivity in the CA3 field of the hippocampus was observed at 2 days after PBS intracerebroventricular injection. The aster-
iske indicates that astrocytes consist of smaller cell bodies and thinner processes; C and D: GFAP immunoreactivity in the CA3
field of the hippocampus was observed at 2 days after LPS intracerebroventricular injection. The asteriske indicates that activated
astrocytes exhibit hypertrophy of cell bodies and processes; E and F: Bel-2-immunopositive cells were seen in the cortex. Bel-2
staining consisted of brownish reaction products mostly localized in the cytoplasm and processes of the neurons. The staining of
Bel-2 immunoreactive products increased significantly in the cortex at 2 days after ICV LPS injection. Scale bars: A and C,
bar =25 pm; B and D,bar =10 pm; E and F, bar =20 pum

LBS,2d
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B2 Sk S SR RN U GRAP IR B IP IB i A Bel-2 FHPER 20y E o A F1 B 3503145 PBS I
LPS 1, 2, 4 dJ5, /Nl CA3 [X N GFAP FH 1 A2 I Jo 240 i ) 5 FI A 2 €0 38 1) 7 B0 B 5 0 BT FL R
# % P<0.01;C:pBI7ESS PBS FILPS 1,2,4 d Ji, /NS UM Bel-2 PR Zoc i B 952 i SXTIRALEEEL, « =
P<0.01

Fig.2 Quantitative analysis of GFAP positive astrocytes and Bel-2 positive neurons in mouse brain in acute neuroinflammation animal
model A and B: The histograms illustrate the quantitative analysis (cell number for A and immunosignal intensity for B) of

GFAP-positive astrocytes in the hippocampal CA3 field of mice at 1, 2 and 4 days following PBS and LPS treatment, respective-

ly; C. The histogram illustrates the quantitative analysis( cell number) of Bel-2 positive neurons in the cortex of mice at 1, 2

and 4 days following PBS and LPS treatment, respectively Compared with the control groups, * * P<0.01

S0pm

GFAP Fll Bel2 B9 Em MYt A:y LPS JE) 4 d J5 A9 SEsa 41 5 CA3 XN GFAP G 50t FHE Y T I 5t
ML (ZL60) 5By CA3 XA Bel-2 Sfe g Sa P pi 280 (41 () s C: 78 CA3 XN R UL GFAP il Bel-2 XUBRZHML , 7T L CA3
XY GFAP FH% S B 40 Al Bel-2 BRI 200 5 B8 (3 5)

Fig. 3 Double labeling for Bel-2 and GFAP A GFAP immunofluorescent positive astrocytes in CA3 at 4 days after ICV LPS adminis-

& 3

tration(red) ; B:Bcl-2 immunofluorescent positive neurons ( green) ; C:No immunofluorescent double labeling cells for GFAP
and Bcl-2 were observed in the CA3,but merging GFAP immunofluorescent positive astrocytes and Bel-2 immunofluorescent pos-

itive neurons were seen to be yellow

2.3 GFAP #= Bcl-2 &, 9% & & M AR % & LPS

T4t 4 d 5, GFAP F1 Bel-2 1 5 5% 5t W & Fr 30 4t

I

BY R WoR, TGN A & B GFAP il Bel-2 XU
0N, BPE Y RL R R T A0 i AN 2R 3k Bel -2, {H ]
Ul GFAP FH M B JE i 5 240 M Fn Bel -2 BH P # 28 S0
B o BV 540 M 28 T UL F Bel -2 F g 3Kk
FHMEM 2T (K 3A, C),

A SE I I 2k B O N T A LPS e
75 TR R 50 A0 M 1 G MR o0 i B0, B P
B2 5 240 . GFAP 3 1K 38 Jin A1 4 22 50 19 B 08 T3 H
Bel-2 i o LPS 55 1Y AL e ot 40 ML Y 8075 60 4
FEIE S T A0 M R R A B, AN i RCE A9 5
GFAP i 1 it 1 F a8 38, i P 15000 28 46 5 it b
G T, 2 BA L A 8 S N A 3 i
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AR Y 2, LPS 75 5 5P e 0T 240 A 0 1E
TE G 25 Z2 40 8 [ i i 52 5, B AN i T B XL 8OIR
A B 5 R 18] G A 25 48 o 5 A, i rh — B L, X
F I I R A S T ORI T AN A B R T
TR A [ M A7 A 22 5o O SR R Y 4
A, M P R T 5 A Y 2 3

Buttini 25" 5% F & B4 45 25 (e Ik o ) M
Peng 45" 357 3 10 WF 5 S B, 7E RN % 09 0 4
P 3 2 k& I RP TR 3 508 2 0 ol i R 3F AE
K F-o MRS, MR PE N 35 R FIET 48 4E 40 i A
T BT 5 R 2 A M S A AR LA,
WA FEAPMAEEE AT M REERN
EAET o AR AT A S R LR ] .
28 6 I 40 M 2 5 oK el 48 R G ) e R G R 3 Y

AV e 5T 40 B i i B 38 e T A 5B 2R i
J5Re 240 i A 44 5 AN/ 5 e AR o S E R R, £ 4
Ji 988 SR A6 B - o, BE 8 5 T AL BS T A i E AT A
2y 4y ZA0 B A AL B R TR I TR A X e 8 T 1Y
47 35 B0 H A4 VB ] — B E 418 : Raivich 21" %
PUAE ph 22 A8 VRS, 3G AR 36 Ak 1Y BB I T 41 A
1 R 2= 1SS I S (1 1 7, 0 A o S 5 R i 1]
T A A PR L BEAR b 28 SR R, DR o 4 i
VR A TN 4 PR T R A0 M LA AR
PR A S AE ] . Brosnan 45 BFSY & L, N AN T4
M R F -« B985 3 2 B I T 40 I 3
T, R 5 G A B K = Y b R R - o0 4
B R ORI A0 I A 3K -6 45 T 48 AE Al i Y T
B T 98 % B8 A= 4 P -beta T 41 I A £ -10, S5
f 25 4 i B4 455 ; Munoz-Fernandez 26" B 57 % B 1%
T 0 5 TP e I 40 i mE % 7 A — AL A A R
JoT T B SR B 45 o AR S 5 ) G = P T 4T LPS
o, 755 B RS 5T 40 MY B 0TS, GFAP KR 38 i, (R
W, ¥ PP TS Bel-2 Yk B, $EOR
LPS 5 S 1y 2Pk f 28 ARRE 01, WOE 1Y B TR I R
a0 Xt T g os B R R A

B 7 95 FOf) 9 Bl & o o A B R RE A I O
T LR S 7 A R R, B0, 51 42 i 40 i
FEIG BB R GR I . Bel-2 J& Bel-2 FHE R 51 2
—  HAPET-MIEM . 1R # &0 sk & w
RGBT R . AR & B LPS V4SS
Id Bel-2 W B 3K, FE4HE 2d, B % P9 40 i 5L
A% B B s, 4d G b Rk s g, R/ R

TR B9l 28 6 X T v A S 3 R 38 9 T R S R
TE 8 I 440 ¥ 3 3% 2 ) 4 9 o T L, GFAP Al Bel -
2 GBSO T AR T Y V) R, TE K N A
KB GFAP 1 Bel-2 XUBR 40 M8, BIVCIE (9 2 % I Ik
2} AR #2535 Bel-2, {H AT WL Ty CA3 X A GFAP [
Pk BT I 5 40 LA Bel -2 BAPE B0 RS, BRI
J5C 240 M 1) 5 A T DL T Bel -2 4 8 4% O B A b 45
MR, XM EZMAEBWN LR, Wig
TG 5 R T e A0 I 2 £ A AR TR A 2
SR RN 20 M B i R AR R T B B B
P02 e 5T AN S AN R 22 T i A AR BT 51 R B
R T — B E™ . LPS i S B A i
25 98 O L0, X S B i i S 5 R T i 5 4 M A
i 2 T BT, AT RE 2 15 1K P B G R AR 4
PR o Keller 25 32 30 40 g I/ 7 TNF-o 7] L
WS AF IR T (WS4 A EH, B2 SEA
J5T ) B9 22, T 3o Gl 2 T e S 4D A B ey i
9 7 A, DT AR 3 28 90 6 32 B2 7

LPS J& & 2 [ FF 1 9 20 B B 1 & 5 R 45,
E S 98 IV 25 BT 5 7P 1 O — P 22 0 I B B K
IR MR RS, BT RGAERSES
B R G 2 5 B AW i B ELT R T
SV S VR 20 R RE (Y S W) BE R A O vk R LA 2
Fle SR PR 25 25 (M I 1R 6, 0 BK R 5 LPS) Ao
PR 25 265 (R IR0 IR 28 P9 3 F LPS ) 2 Fhidk 42, 5 I 45
25 30 5 10 2 S S S0 e R B B B A B K 22
SO, EEKE ST ES R W E (1, 2.5
1S mg/kg. wt) (9 96 P B4 5, M 28 0 I 40 M 1
SBE O R O 10 R 2 T B 2N N 7 A A
D7 A 22 520500 i 0 o0 R R 40 TR A B
F& ARH & LPS(0. 01 ~ 10 pg/kg. wt) A 5l /) i
5 20 g % 25 B, @ ) i LPS (> 500 pg/kg. wt)
i, OX42-LI /N 58 5% 40 i 4 S 34 ML, % &t i LPS 51
BG5S A, R IR R 4
IR RN X i D RA (TR < 1= A
LPS T 5 G Mt % [ iz B bl 28O0 48 o 6 BB T3
SRR L F WK X LPS Y G e SR 9
G B o AR S R P T LPS
4 wL(50 ng/pL) YT 10 g/ kg. wt, LPS e H
e A T B R T B . HR
[7] ) 4 9 LPS p X 4tk 3 5 97 31 fy 2 T JC 5 400 M
GFAP 3 15 I M £ 76 Bel-2 ik 1484k, B3 4/ |2
B (RMER) ARSI,
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