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fE Z HET AL IE XY GSK-3 ThgeiE R 720

A K MM W AR, 2EF A E (402160 TP 7K 11, T PG 1 Rk ok 2 B K 1] 15 e 3% MR
400010 T, TS ERICZE I B 45 — BE B P IH AR

(=] HMY HiThE 28 (lipopolysaccharide, LPS) i 5% 100 & i i 4 /i -3 ( glycogen synthase kinase 3, GSK-3)
HEIRIXIL IR E M A . ik AR SD KB 36 H, BENLEL T35 4 W IRUL (NC) | LPS fif 32 41 (ET) F1 LiCl 4
FRZ (LICl) , A4 12 H;LPS Mt 22 40 (ET) 745 1.2.3 K452 0. 015,0. 030 F1 0. 060 mg/kg LPS Jig i 13 it ; LiCl 4b 340
(LiCl) [FIFE B ) g5 B 4 2. 5 mol/L LiCl 0. 25 ml, ZR7K & 3 mmol/L LiCl; X & 2 4 5K 5 s 4 S5 1l 1R 68 2% b i (PBS)
0.25 ml; AbPRES TR B4 Tkt G HEZ BUE R LPS(10 me/kg) Bk 1fi 43 Jy LPS Hai B Al LPS Baki 5 2 R4, LPS ik
JE 4% 10 mg/kg IE SIS LPS, LPS Bl i W41 S5 A1 PBS JE RS 49,12 h G HUM . 3% IR [ y-32P 1 e ATk R
AR SSRGS 00 JHF- 20 20 GSK-3 84 S 3% 1, RT-PCR 346 GSK-30,GSK-38 mRNA 353k, Western blot %43 HT GSK-3a/B .
pGSK-30/B HFIFIA , % L2 i 1AM Calpain {GME, WO AL W AUE T %S GSK-3 WA E Aotk I . 2508 LPS i
)5 ET 4 GSK-3 {1k W F I T NC 4 LPS B Mk F-[ (1311 £57) ,P =0.023 5], HoAh & 2H7E LPS Buakihifa 25 5+ T
4, LPS i 57 \LiCl Fkb 3 LPS Ko K F 3 GSK-3aw 1 B 1Y mRNA K25k 1 GSK-3a F11 B 1) S8R [ 3R X Bk (P >
0.05) , LPS Fifi,NC ET H LiCl £ GSK-3a BHR 1L TG WM (P >0.05) ,{H LPS %ifi J5 , LiCl 2 GSK-3« Wik i 3%
Bl (3.07 £0.62) ,P<0.05], LPS iy, ET Fil LiCl 40 GSK-3B Wik {1kt NC 20 W N[ ET(1.49 £0.26) ; LiCl
(2.05+0.43) ,P <0.05] ;{H LPS Yif 5, B4 LiCl 40 GSK-3B @ik &1 in[ (1.54 £0.32) ,P <0.05] . [RIAt, LPS i
TGN LPS Bk J5 S GSK-3a J™EE A . LPS it 3420 5 LPS BGliif L% Calpain W 2 7 [ NC(2. 78 +
0.53);ET(2.45 +0.22) ;LiC1(2.39 +0.86) , P <0.05 ] ,{HAL[A] L %A W& 2257 (P >0.05) . GSK-3 W4l g & {7 53 #7
LPS i 32 B} A% PN B4R 11 GSK-3 i/, I = BLAE v F AU BT 9 ZE AR LiCl T, ifA% GSK-3 o m izl HR B 325
TER GG LPS Beli F , MuA% GSK-3 b, FBAR T4t N FIMOAZ B L. 8518 LPS if 52 Al GSK-3 #ifi5 LiCl Fii4h 3
RT3 GSK-3 TReh Pk AR , AE ) AL I AS 58 2 AH [A] , LPS fiit 32 A B AT B S5 30 GSK-3 i 1 .15 5 GSK-3 8%
1k et GSK-3a 2 I1 53 GSK-3 MMIAZ m 40 MU Bt A 26 .
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Effect of LPS pretreatment on GSK-3 functional activity in rats

Chen Taizhong' , Zhang Yan®, Xiong Tao', Xu Fangliang”, Gong Jianping’, Yu Zheng' (' Department of General Surgery,
Yongchuan Affiliated Hospital, Chongqing Medical University, Chongqing, 402160 ; *Department of Hepatobiliary Surgery, Second Affiliated
Hospital, Chongqing Medical University, Chongging, 400010, China)

[ Abstract | Objective To investigate the effect of lipopolysaccharide ( LPS) tolerance and glycogen
synthase kinase 3 (GSK-3) inhibitor on GSK-3 functional activity. Methods A total of 36 male healthy SD
rats were randomly divided into control group (NC), LPS tolerance group ( ET) and LiCl treatment group
(LiC1), with 12 rats in each group. ET group was established through intraperitoneal injection at 0. 015,
0.030 and 0. 060 mg/kg on the first, second and third day. LiCl group was also received intraperitoneal
injection of 0.25 ml LiCl of 2.5 mol/L at the same time point, while the drinking water contained 3 mmol/L
LiCl. NC group was intraperitoneally injected PBS 0.25 ml every day. Then each group was divided into the
LPS after attack group and the LPS before attack group on the basis that whether lethal dose LPS (10 mg/kg)
was accepted. In the LPS after attack group, the rats received 10 mg/kg LPS intraperitoneal injection, and the
LPS before attack group took the same volume of PBS intraperitoneal injection. After 12 h of last injection, the
rats were killed to collect the liver tissues. Total activity of GSK-3 in the liver tissue was detected by [ y-32P]
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incorporation. mRNA expression of GSK-3a and GSK-33 was detected by RT-PCR, and expression of GSK-3a/3
and pGSK-3a/B was measured by Western blotting. Calpain activity were analyzed by Coomassie brilliant blue
staining. The distribution of GSK-3 in the sub-cells RAW264. 7 were observed by laser scanning confocal
microscopy. Results Attack of LPS resulted in a significant decrease in GSK-3 kinase activity of liver tissue in
ET-group (1311 £57, P =0.023 5), while there was no significant difference in other groups before and after
the attack of LPS (P >0.05). The mRNA expression and the total protein expression of GSK-3a and  had no
statistically significant effect on LPS tolerance group and LiCl pretreatment group before and after the attack of
LPS (P >0.05). Before the LPS attack, GSK-3a phosphorylation in the NC, ET and LiCl groups had no
significant increase (P >0.05). But after LPS attack, GSK-3a phosphorylation in LiCl group was significantly
increased (3.07 £0.62, P <0.05). Before the LPS attack, GSK-33 phosphorylation of ET and LiCl groups
was significantly increased compared with the NC group (ET: 1.49 £0.26, LiCl: 2.05 £0.43 ,P <0.05).
But after LPS challenge, only GSK-3B phosphorylation of the LiCl group was increased (1.54 +0.32, P <
0.05). Meanwhile, the GSK-3a in the ET group was seriously degraded after large dose of LPS attack. LPS
attack obviously enhanced the Calpain activity in each group(NC:2.78 +0.53;ET;2.45 £0.22;1iCl;2.39 +
0.86, P <0.05 when compared with the LPS before attack group), but there was no outstanding difference
between groups(P >0.05). The GSK-3 subcellular positioning analysis showed that the GSK-3 gathered in the
cell nucleus decreased during the tolerance, which mainly focused in the cytoplasm. With the stimulation of
LiCl at different concentrations, the cell nucleus GSK-3 was also declined, but not substantially. With large
dose of LPS attack, t GSK-3 was decreased in the cell nucleus, and mainly concentrated in the cytoplasm and
surrounding the cell nucleus. Conclusion LPS tolerance and LiCl pretreatment may change the functional
activity of GSK-3, but the influence and mechanism are not totally equivalent. The mechanism of LPS tolerance

may be connected with restraining GSK-3 kinase activity, inducing GSK-3 phosphorylation, promoting GSK-3«
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cracking, and inducing GSK-3 to transfer from cell nucleus to cytoplasm.
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g Z 4 (lipopolysaccharide, LPS) i@ i Toll 5744
4 (Toll-like receptor 4, TLR4 ) ¥ G B A% - B Wi 40 M i75 5
RSN s KA RAEAN TR AT 5| K 4 B SRR B 27 A7
{iE ( systemic inflammatory response syndrome, SIRS) | fif
AR ARG PR IR v, S B U 05 I 2 4 D fg B
1§27 WUk LPS £8 S ECRAE B M IR I, i 3
MR R Z IR . WEEZH 2" (endo-
toxin tolerance ) & i HIL A4 =5 41 il 452 52 /)N 7 5 g 2 4%
(LPS) fiiAb 15 R 52 K50 & LPS My, B2 KA
P R G0 I L IR ORI L . BT N BRI
%Y TLR4 {5 5 &% T 17 9/ 45 %5 UJ A ¢, TLR4 38 i
MyDS88 i i 17 i 1% PI3K/ Akt, #ill ] NF-kB , £ 7 i
P TLR4 {5 55 G Ao V7 . [, PI3K/ Akt
T T RAE SR R LPS Tiif 57 1 S Bk A%, (H T Ui
(953 F- A B AL M R 58 2 W Bl KRB PIBK/
Akt T 5 00 705 I A LB -3 (glycogen syn-
thase kinase 3, GSK-3) 7& Toll ¥£3Z {4 ( Toll-like recep-
tors, TLRs) 55553 X AT K5 HHEAE T 245 H i
T B EEAE & SRR SR IR YT I DG SR

SR GSK-3 7E LPS i 52 [ LPS kb BHY % 2H 4 28 B
Pt ok B AR ML S AN G B AR A A OC BF
FEH T EE TR R R LPS Ik T i S 4
15, LPS Tiif 32 F1 GSK-3 41 il 71 ( LiCl) FA7 AHARLAY S £
P30 : OWREE T 24547 5 @35 I T B s B il &
FE S o UG K T TR e A 58V e (cross-talk ) 7]
RETE GSK-3,H HATIS = EALM LI AR . Rk, A
SEIGH o AL T4 GSK-3 Sl i v G Fn & 3
35 I PEBE R AL DL B GSK-3 P 40 B 5 AR L, it
LPS i 52 F1 GSK-3 il 551 %§ GSK-3 Ty i 17 P 119 5% M
FBLE], 9125 BB GSK-3 78 LPS i 5% K LPS T4k 3
B AERE B R R

1 #R5HE

11 &4

fHEMERE A (200 £10) g SD R 36 R HEPREERLR
PGS Rt IE 20 LPS Il 3 36 Sigma 23wl ; 51k
BRLCLCL) SR [ = 4 B 4, 62 4R I Kiie 1 B 1T T BB TR
H IR AT FR 2\ 7] ; Protease inhibitor cocktail Wy B |- i B E il
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T RHECE KR A 5 4 AR BT AH HEA% A PR Kt ) 5 g
RETER A MR A BRA ] B 12 &2 Kit W 5 11 H g R AR
YRR A ) 5 [ y-32P]ATP W B At st e 4= ) LR A A
RNA P $2 5 Kit I B b A 28 s A P8R 24 7] RT-PCR Kit
W B TaKaRa 2 ] ( 4 B RKGE ) 5 St pGSK-3a/ /)N BT GSK-
3af 357 B 3 F Cell Signaling Technology A FRAF] o
1.2 %o

36 S 1 RRE SD R B 4% Bl AL BT 3R 05 A O R IR A
(NC) .LPS fit 5241 (ET) 1 LiCl 4b#40 (LiCl) , 440 12 H; K
TN SR 1 RS T LB, LPS it 3220 (ET) T35 H #2565
1.2.3 KAKIES 0.015.0.030 F10. 060 mg/kg LPS 5 it
LiCl Zb ¥R 20 ( LiCl) [R]A% I a] o 45 R 8 i v 4 2. 5 mol/L LiCl
0.25 ml, ZR7K & 3 mmol/L TLiCl; i I 2H Fi sk ¥R , K Bl id f P i
F2 1 BRI RREh 22 v (PBS) 0.25 ml; Fikk 45
WG B PR B2 Bt LPS(10 mg/kg) Biili 14k LPS
Y FIA LPS Bk Ja 2 AN 4L, LPS s 5 W4l Kk =
10 mg/kg LPS JI§ v 4, LPS Bt wip W 241 482 52 SE (1 PBS i
JE AT, R SRS 12 b JE R TG R UM
1.3 FF2a%% GSK-3 B &b o #7

HARBUFHS R E S, - S0 CAURMAAA Friill, AL
A FET elF2B 74111 GSK-3 JIEH 16 JIKIf-4: HPLC Zlift i MS
Y F IR y-32P B R B A R IS 2 GSK-3 1y
ARG SR
1.4 ERREEHH

FEEUTF A 2L RNA I E 17 588 Pk 40 | 200 40 A R 1
. FFS] NM_001031667. 1 1 NM_019827. 6 433153181
) GSK-3a 37814 :5'-AAACGAGGGAACTGGTGG-3", T 5|
¥:5"-TCAGGTGGTGTCCGAGATT-3" HI GSK-38 i 4.5’
CAACAAGGGAGCAAA-3', a4 :5'-GCGTGAGGAGGGATA-
AGG-3"1k GAPDH >y 2 B 3L B (NM_008084. 2) , A T4 i Al
ME %), GAPDH3' |5 4):5'-GCCTTCTCCATGGTGGTGAA-
3, F eS| ¥ 5'-GGTCGGTGTGAACGGATTTG-3" 5% i Wi 45 1=
RT-PCR #£47 GSK-3a( 43 706 bp) .GSK-3B (4 309 bp) mR-
NA 258 B3 HT
1.5 RB&4a . ZaBmitf%&a i mot

%A Western blot 3£, 32 B 24H 21 225 (9 I A Bradford 3
FEE, T 10% SDS-PAGE 4325 S 25 1, W 5% Bl 8 11 B 75 2|
PVDF Ji&, L GSK-3a/B . pGSK-3a/B Fl B-actin %5 55 — i 4 24
2 A2EROGIE R S0 5 A W) . i Quantity One 4. 4 35 {4 i
TTREEERIN . LB ORI, #% 182 0 2 ¥ A 96
FLAR_E T2 B ShEHRAI A Calpain {6 1E"
1.6 GSK-3 It fiL 2 Ax 50 #7

Ri g% RAW264. 7 4, ET 444 0,10,100,1 000 ng/ml [
LPS #ili# 12 h,LiCl 2145 0.10.25 F1 50 mmol/L ¥ LiCl i &b 2§
12 h jg LPS(1 pg/L) 4l , % B2 ] PBS #4%,12 h J5 Lk GSK-3
L REPUAREAT IO L Y 6, DAPL B E U A0 IR AL
TS T WLEE GSK-3 I 40 i SR AL o
1.7 %itFoH

N SPSS 17. 00 Geit R34 T 4087 AR L & £5 TR, 5K
T3 22500 o

HR

LPS #= LiCl TRAF AL GSK-3 RiE ey h
LPS Y/, NC ET 1 LiCl 41 GSK-3 J& 1 4H 6] He T B 3
Z5(P>0.05);LPS Bl J5 , A& dlim) b th T i E 2= 7 (P >
0.05) ., LPS ¥iti )5 ,ET 4H GSK-3 % M4 i T NC 44 LPS 1§
i HIKCFL (1311 £57),P=0.023 5] {EAE K B BR 1 LiCl
4, GSK-3 i PEfE LPS MikiJ5 5 NC 4R JE AR 22 5 (P >
0.05) , $&/RTE LPS Tif 32 B GSK-3 3754 Ay 413 1] 5 A 5 4 vy #9031
PR AL
2.2 GSK-3 AW &k Tk

LPS i B 5 , GSK-3a, B mRNA ik 41 i) Lb 5 M 41 A 1L
BYTREZH(P>0.05), WE1,

£ 1 LPSIEHBIFIFAL GSK-3ap mRNA KEHH(n =3, x+s)

2.1

) GSK-3al GSK-3B

LPS e i LPS ¥k J5 LPS Fri i LPS it 5
NC4l  1.00£0.00 1.03 0. 11 1.00 £0. 00 1.20 £0.30
ET4l  1.09:0.13 1.17 £0.13 1.21£0.21 1.29 £0.26
LiCl4]  1.35%0.14 1.39£0.26 1.43£0.19 1.45 £0.30

2.3 GSK-3 & GKFEik

2.3.1 GSK3 H £k LPS 1T 5, 4 41 GSK-3a il
GSK-3p REHFRAEA AN L T & 225 (P >0.05) ,
$E7R LPS 1 LiCl FAbFEA AR GSK-3 SHFA (K 1,522) .

1 2 3 4 5 6

pGSK-3a(51x10%)—
pGSK-3B(46x10°)—
GSK-3a(51x10°)—
GSK-3B(46x10°)—

1:LPS st & 4] NC 41;2:LPS st & 47 ET 28,3 . LPS = & 37 LiCl 41;
4.1PS % # & NC 4155 LPS k& & ET 2156 LPS % & /& LiCl 21
Bl 1 Western blot #il] LPS W HIFFALR GSK-3a.p EEHRIE

%2 Western blot #&ill LPS K EI/FHFHELR GSK-3ap T H
RIERELE(n =3, xx5)

5 GSK-3a GSK-3p

- LPS Yifi LPS %ili 5 LPS Yt LPS Wit 5
NC 41 1.00 0. 00 1.00 +0.00 1.00 0. 00 1.00 0. 00
ET 4 1.02 +£0.25 0.91 +£0.18 1.11 £0.13 1.04 +0.21
LiClZH  1.13£0.21 0.94 +0.17 1.06 £0.22 0.90 +0. 18

2.3.2  GSK-3 @2 fk (pGSK-3) 43 #7 LPS T4 <f; /i, 45 41
GSK-3a BERRALTC W2 M (P >0.05) ,{H LPS Hiti J5 , LiCl 41
GSK-3a S RAL B3N (P <0.05) . LPS Tk, ET F1 LiCl
2H GSK-3B BfR L Lt NC 41 i #E 1 (P <0.05) ;{0 LPS iy
J& , HA LiCl 41 GSK-3B @ik i F (P <0.05) , W% 3,
%3 Western blot #&il] LPS W H i /5 FFALE pGSK-3op EH
RIERELLE(n =3, xx5)

pGSK-3a pGSK-3B
215

LPS Ziilinif LPS %iti 5 LPS B LPS I )5
NC 41 1.00 +0. 00 1.00 £0.00 1.00 £0.00 1.00 +0.00
ET 2 1.02 £0.26 1.48 +0.33 1.49£0.26  0.90 +0.23
LiCl4]l  1.17 £0.37 3.07 £0.628  2.05 £0.43% 1.54 £0.32°

a:P<0.05,%5 NC za1b45
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2.4 GSK-3q #&3k 42 /%
ET 20 K BR$EZ LPS Wi )5, GSK-3a P kL NC Fi1 LiCl 21
U B, 1T GSK-38 Z4# I AN B (] 2) .

1 2 3 4 5 6

GSK3al5 0 —
GSK3B(4 0 —
GSK-3a 4 ,]s —

1:LPS s£ &4 NC 282 LPS st & 47 ET 48;3.LPS s& & 47 LiCl 41;
4.LPS s & /5 NC 41;5.LPS s & )& ET 41;6.LPS s &% & LiCl 41
E2 LPSI#H/E ET 4H GSK3a EQRBEH

2.5 AF4R 4% Calpain & M9 H7

ARG T LPS MU i J5 4147 Calpain 35, & 31 LPS
YU, 440 Calpain 35PETC R 35 25 7 (P >0.05) ,LPS 4iili 5
BRI Calpain 75 PR35 8 E R N[ NC(2.78 £0.53) ;
ET(2.45 +0.22) ;LiC1(2.39 +0.86) ,P <0.05] , {H4 [A] b3 TG
E%i?é%’(P >0.05) , $#27~RE KHI 7 LPS H+f v F:3 Calpain
TEPESGEER  (HRE MRS 5 LPS =) LiCl T AN T6 G o
2.6 GSK-3 I8t T A% o H7

KILRAW264. 7 EWEAN A IE R GSK-3 & v F 41 fifd 5t Al
AN, AR oA 3. LPS Tif 3215, A% Y R 45 1Y GSK-3
WD, I B TSN ; TS [ B LiCl 3T, oAl
LA GSK-3 Jgi/b , {H AN LPS i 32 A1 LPS Bl 5 i/ B & 5

V NC+LPS(1 pg/ml)

GSK-3

DAPI

GSK-3+DAPI

—

TEXRR B LPS Xoifi T, MiA% GSK-3 tiisi /b, GSK-3 F 24 F
20 o A 2 A R L LI 3

3 g

LS B, LPS i 22 n] fg i o J PI3K/ Akt &
0 GSK-3 1 ) 1 i MR Ak, AT 7 AR ) RE T P 2
AFHEISE A H AT BRI 2 W LPS i A% fE AR
GSK-3 [IhRETE Pk, I DR L T 77 A 2 B A 4Pk i
ARSI R ] LPS T4k B 755 LPS 1if 52 J W42 JH 41 21
GSK-3 Tfj RE 16 M ot 28, &4k £ ( Lithium Chloride,
LiCl)Wﬁ?ZFﬁ?WV\]%ﬁ?ﬁ EREBE M| GSK-3 1
PENT A GSK-3 Ao JER 49y 1 e R A5 W 5 BEL L W R A
pGSK-3 Mg {1 % A8 BTG P GSK-3, A b A 5%
HE Ik LiCl /R GSK-3 #lil5] , /FE =%%¢ GSK-3 #i|
FICRIP 25 DI fie 0 5 1) 35k S 5, 4 FE X GSK-3 JE A
FER 08 PR RR AL AT 8 A R DL L SO
20t 57 55 T T 5%
3.1 LIPS @& A= LiCl a4k 22 5t GSK-3 1% Ba7& M 69 %5 vh)

RINFE LPS Hils Z i, 45 4l 8h ) JIF 41 21 GSK-3 1
PETC i 2 25 5, {H LPS Xy Z 5 GSK-3 JE M4 4 [
i, Ho ET A BRREA Geit o $R LPS il

LiCl

B3 BAERESHT RAW264.7 HAHIAE L EE Z X GSK-3 T4 EALF 5
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AT GSK-3 &P, 1 LPS it 52 58 Ak T 33 Fh 417 41 %%

ST B g 0 I AR £ P B R o IR, LACL Ak 3

FER B E I LPS Mo 80 GSK-3 Gk pk 28, I /R

LPS it 52 530 GSK-3 3P i - A 5¢ 4= e 410 7

BRI TS

3.2 LPS @it % A= LiCl T4 2 b GSK-3 A H A= % & a9
EAG)

KT IR (1 &, FRATHE LPS T4 # % [W]
LiCl BHE X HR 5256 o, #39R ULEE 21 GSK-3 7 3 [K Al 2
KR kA8 4k, #2278 GSK-3 TiRE IS PE 8 45 7] fig
ANRAHAERE S PR, LPS A #5801 GSK-3 #
TR T P 00 2 A 3 S R R B, 1 ek A R

FATHE GSK-3 PN BB IR AL 53 B H & B : 7E ET
4, R4 LPS FAbFE R BEIE 1) LPS B4k 73 GSK-3a
BEER AL ; (H T80T GSK-3B Bl 1L, [RIAT, LiCl PR Xt
HE A7 T4k #3 K Bifi J ) LPS Xt v, 24 53k GSK-3B
BERR AL, (H HA LiCl Wb B4 LPS Wili A B8 T
GSK-3a Wittt . X/, GSK-3a FlI B X B £k 411 i
W RRIRPEAEE 22 57, GSK-3 B T HgURk T &) T & AR T o
BER AL

IE AN, LPS il 4b # AR 5 (9 LPS Tk ¥ & 3 3
GSK-3a S EWEIR AL, HAE Sy FHPE X IR LiCl AP REAE T3
AP A LPS M Ji 58 GSK-3a B R 1L, $E/RFEA
SEEAIE T, LPS WiAb Bl sl LPS fif 57 Xt GSK-3 4 # iz
i 55 F LiCl, {H A 8I4E F, GSK-3 s M T
FEHI0LTF LPS it Z 34, X segh 4R, LPS i %2 3
Yy B GSK-3 0 G 14 T R 5 AN 52 4 el 900 1) 1k
FR AL T A5, LPS i 2% Fil GSK-3 #1761 71 5: 3 GSK-3 1)
RETE PR30 1 A BT AN 58 2 AR ] o

(B 75 VE B A0 2, LPS 14 2 3 W 75 3 %2 K ) &
LPS It )5, B GSK-3a 114 BH 3 244 ( A 2 ) S [
fift) , 1 GSK-38 DA S HAMSEIR A1 A AU R, X —
S5 IL4R 7R, LPS i 32 i) GSK-3 B 14 T B A nl A Bl
GSK-3a ™ % it A5 5. Hiir & B Calpain fE ¥
GSK-3a 1 B #R 4> 2L /% I #£ Western blot 5255 Hft 1 Fi
FAXF 2 F o (40 ~42) x 10° () GSK-3 J KT, 241
FUN e GSK-3B M35 GSK-3 s o , {5 & A
TE GSK-3aw 1Y Calpain 2 fif I AN 38 I e 3% 1. AF
FE P KW, GSK-3 [ IR M 1 GSK-3 Wima 1k iz
R Sz R-E A AR RS 58 AL, 17 Calpain X 285
IR 240 K A iz - A WA e r 44, - RE
A B T T ARSI b, R AT
LPS {32 LPS ¥ T GSK-3a J™ H %44 A ik J& GSK-3«x
#k Calpain 24 | FRf AE 0] 185G B A 1F 1 BRI GSK-3
PR TS PR — A AT R R s LPS s v]
X Calpain 76 P35 , (H RGP A0 5 LPS o} LiCl

oA FRALN TC K o
3.3 LPS it f= LiCl F 4 22 35 GSK-3 2m i I % 4549
EAL)

PEORN TP R GSK-3 3 B v 1 40 e R, EL AT
A MR AR AE K HE (growth cone ) 45 37 2 Jifd
S50, B S X S SR 25 A TE LIRS 1Y GSK-3 n] i A
AR R AT IRE . AT KB, IE# R4S GSK-3
FE T A0 A5 A, DA B S5 o0 A R . {HAE LPS
it 2 sF, 20 A N GSK-3 BH g i /b, T 4 v T4 i
s FER TR LPS Bk N, Ml A% GSK-3 s & 3 i />,
GSK-3 FZIREE TN P 4 A J&] 1) 5 A [R) ok
LiCl #il3% F 4ia#% GSK-3 A7 hk /b, (HA G LPS i 52
I SER DI XS AEBAE R AT
TR B GSK-3 f77E T Mu A% s (5 LPS il ik 2 s K 5
i LPS i il 580 GSK-3 MM AZFE 7% 20 40 i i . 1k
HRNFRATTIA K P, RAW264. 7 %o BE 41 Jifd F11 LiCl Ak FH 441 fifd
P20 B A% R B 2 GSK-3 4y, %5 & 3] LiCl &
GSK-3 #IikI PR BR AL Y BH Pt B8 L (H LiCl 20400 GSK-3
WAL IS B3 7R LPS FlAb # sl K57 & LPS 1§
T B GSK-3 A HE RS AR AT RE G 5% R R i) —
AMEGE B AL O] 68 X DL 5T 42 FH 30 361 4 i R 1k Rk
R

WFE ™ 2 S RS TG I v B 3 AR O R s
GSK-3 ik (HI] SEAELE AR GSK-3 WL, ik
S GSK-3 [ 4% PN 4 5 LiCl A B 410 1l 42 94 1= 3 3%
W GSK3 RS, BRI, LPS il &b P ul K 5]
LPS B fr R 2 ny GSK-3 4% S i, A REJ2& 1 F LPS
FIBCFECT GSK-3 T AEIR A 10 i 28 5 42 A M M o 1)
Mg, TG I T GSK-3 5 2 M Jf 8 A Y 45 5 K, &
HOZHN GSK-3 Wi/ % HA AN A A LiC1 4b 340 40 ffa %
WHESHE 4% GSK-3 BAERFH , AT RES5 L5 AT 24 h 1Y
eI T 55 374 ¢, M AF B 4fi i GSK-3 Wi 2 Ak 310 il fr
P GSK-3 A% S B AT RE L LPS T 3% 11 1 48
f 43Tl

2E TR A2 & B, LPS it 52 A1 LiCl Fiikb B4
Al 33 GSK-3 Dyfigifi P2 . LPS Tiif 52 n] # il GSK-3
iGPE S GSK-3 BiR 1k {2 #f GSK-3a M I 175
GSK-3 MM A [ 40 B S % 4% 5 1 LiCl 9 Ak 4 AT 2 3
GSK-3 il PE R AL , {H X GSK-3 S g 11 IV 41 Jifd = 137
(RIFZIRAS AN LPS it 32 Btk . LPS fif 3% 53k GSK-3 15k
TR T2 PR ] B SR B 1 B R fE A1 Calpain {4
TR .

J345 LPS A1 LiCl fiisb ¥k 4s 1 GSK-3 T REdE M,
T P I RE 16 M 14 A8 AR AT RE S LPS Tiif &7 S Hogs iy
PRIV B4 F-Femti . 5T LPS 1 GSK-3 #1741 LiCl
AL HT GSK-3 ThAETG Tk A2, 47 22 [ B GSK-3 #&
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