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HE B R ZHE T ABy a5 F 7 R K& % % (Alzheimer's disease ,AD) K AR % L
AR RZKEGYrn, ik LFME SD XA, AFDEH ARy s RG22 AD B SHik B F
Rg MRM HBEMAFHEG P A FTHE, FH14 R, KRRABRT7 X552 F[3mL/(kg-d)] 28
RKBFRALG AWML T AR LK, BHML T EHBHBT A KER[0.02 mg/(kg - d) ], P& 5. P AKHF
TA R 4T B EPOKAA[17.00.8.50.4.25 g /(kg - d) ], # F 2 RJE 40K RA M2 BAFRREFD
LR, SHIRIALR RNA AR X R B AR 3 0% 1 Jh it 2 7 KA a9 R, MG xR A 04 35 4 7 2 4 i AL
4 £k ik A B 34T QRT-PCR Bif, SR S5 F Rerbsk 44 4 583 M4 B &k Ll ,579 A~ TR,
wisp1.crebbp.igfbp-1.znf483 . zfp37 % zic4 mRNA % iA 7+ &, casq2.bcl-2 mRNA & ik 4% (P <
0.05)., HAEEA A, #7255 F KA F4276 NAEFE L LA, 170 ATFHA, A+ 71 AR E AN SR A
KA, 70 AN R A AR B TR kX, @ 25 4 igfbp-1.2nf483 . zfp37 & zicd mRNA 1%, casq2.
bcl-2 mRNA 713 (P <0.01); ¥ 2§ & 71 & 4L wisp1.crebbp.igfbp-1.znf483,zfp37 % zic4 KAk (P <
0.01),casqg2.bcl-2 mRNA 7+ (P <0.01) ; ¥ 25 ¥ 7| & 41 crebbp.igfbp-1.znf483 .zfp37 % zic4d K1k
(P<0.01, P<0.05),casq2.bcl-2 mRNA & (P <0.01, P <0.05) ; F 2 1% 7 & 28 igfbp-1.znf483 .
zfp37 % zic4 mRNA A& (P <0.01), 5 ¥ & A 22 k4k, 25 ¥+ 7 % 21 crebbp.zfp37 .zic4 mRNA
& (P <0.01),igfbp-1.bcl-2 mRNA %4&(P <0.01, P <0.05) ; ¥ 25 4% & 21 crebbp.znf483 . zfp37
mRNA % (P <0.01, P <0.05) ,igfbp-1.bcl-2 .zic4 mRNA B4&(P <0.01), 5 ¥ F A Sarbig, ¥
4% 7] % 20 casq2.bcl-2.zicd mRNA %4%(P <0.01, P <0.05), &t 24 Tidi$iA4 zfp37.
znf483 .zic4 & ik %@ AD & A ;@i 47 wnt 13 5 8 %48 % L B wisp-1.crebbp.igfbp-1.casq2 # & ik
%ot AR KA Tau & & 5+ % B AL
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ABSTRACT Objective To observe the effect of Heixiaoyao Powder (HP) on gene microarray pro-
file of hippocampus in AB,;_,; fragments induced Alzheimer’s disease rat model. Methods Female SD rats
were chosen to establish AD model by injecting AB,;_;s amyloid into hippocampus ,and then they were divid-
ed into 6 groups, i.e., the sham-operation group, the model group,the Western medicine (WM) group,
high, middle, and low dose HP groups, 14 in each group. After 7 days of modeling, all rats were adminis-
tered with respective solution at the daily dose of 3 mL/kg by gastrogavage for 28 successive days. Normal
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saline was administered to rats in the sham-operation group and the model group. Huperzine A Tablets wa-
ter solution was administered to rats in the WM group at the daily dose of 0. 02 mL/kg. HP at the daily dose
of 4.25, 8.50, 17. 00 g/kg was administered to rats in the low, middle, high HP groups. All rats were sacri-
ficed after ending gastrogavage, and their hippocampal tissues were collected to extract tissue RNA. Rat
gene microarray was used to screen differentially expressed genes, and then differentially expressed
genes with partial dose-dependently changing obtained by microarry were verified by qRT-PCR. Results
Compared with the sham-operation group, 538 genes were up-regulated, and 579 genes were down-regula-
ted in the model group. mRNA expressions of wisp1, crebbp, igfbp-1, znf483, zfp37, and zic4 increased,
while mRNA expressions of casg2 and bcl-2 decreased in the model group (P <0.05). Compared with the
model group, 276 genes were up-regulated, and 170 genes were down-regulated in the 3 HP groups. Of
them, 71 up-regulated genes dose-dependently and 70 down-regulated genes dose-dependently. mRNA ex-
pressions of igfbp-1, znf483, zfp37, and zic4 decreased, while mMRNA expressions of casg2 and bcl-2 in-
creased in the WM group (P <0.01). mRNA expressions of wisp1, crebbp, igfbp-1, znf483, zfp37, and zic4
decreased, while mMRNA expressions of casqg2 and bcl-2 increased in the high dose HP group (P <0.01).
mRNA expressions of crebbp, igfbp-1, znf483, zfp37, and zic4 decreased (P <0.01, P <0.05), while mR-
NA expressions of casg2 and bcl-2 increased in the middle dose HP group (P <0.01, P <0.05). mRNA ex-
pressions of igfop-1, znf483, zfp37, and zic4 decreased in the low dose HP group (P <0.01). Compared
with the middle dose HP group, mRNA expressions of crebbp, zfp37, and zic4 increased (P <0.01), mR-
NA expressions of igfbp-1 and bcl-2 decreased in the middle dose HP group (P <0.01, P <0.05); mRNA
expressions of crebbp, znf483, and zfp37 increased (P <0.01, P <0.05), mRNA expressions of igfbp-1,
zic4, and bcl-2 decreased in the low dose HP group (P <0.01). Compared with the middle HP group, mRNA
expressions of casq2, zic4, and bcl-2 decreased in the low dose HP group (P <0.01, P <0.05). Conclusion
HP could affect the occurrence of AD by regulating mRNA expressions of zfp37, znf483, and zic4, and af-
fect the metabolism of AR and abnormal phosphorylation of Tau protein by inhibiting wnt signal pathway re-
lated genes such as wisp-1, crebbp, igfbp-1, and casqg2.

KEYWORDS Heixiaoyao Powder; Alzheimer’s disease; gene expression profile; zinc finger protein;
wnt signal pathway

FRIJR 2% 1 8K (Alzheimer's disease,AD) j&—Ff 2 24 REIERCAL: P Lel: 200 {AT:

T LA LA PRI RERE AT A T 35 3 0 R A 22
FIBATYEIALS . FENAY T 2RSS HA Rl H AR B4
LT RIRIET T, e A BUR R 2 1 JC B i AD f%5J7
IEMZSY) . ABTTERTHIR I R RURAT 58 AD
T/ ICICRE ST , 35 NN IR RE ST, LA KGR 15
T PARSCHZEb SR AE A >0 AR JE DR A R R 1
SRR BRI A A BB N T 2550
AT 32 0 2 BRAL A T, A S5 DL SR B R T B
ABys 5175 T AD RSB, SR FHIRE PR ek 308 - i i
ZEFFRIBIEN PRI R E BLBTG AD BOVEIREAT.

57T %

1 SLIEIY  SPF 2% SD MEPEREL 110 H &
# (200 £20) g, it 4 ~5 H, fH il EZRER
WESLEG 8 4 v o0 32 4L, 3 A % IE 5. SCXK (1)
2011 -0001 -0001058 .

A JAR: A3 g i =7.5:5:5:5:5:5:5:4: 1
(HECTREY T HCB) TR R H 0 B B B I R
Pefit, SRAMEGKRL:, izl 10 5% /KIRI 3 h,
IS 1 h AT FERT S min, 38 H BT, 259
TN 6 f5 /K& 1 h, U8 R, B IR AR, 3 80
H i 2, DV K e 28 A e 4, o0 ) il e 2y 2.0
1.0 }20.5 g A 2h5/mL R UK B, A A2 R
(M&1ARA) ,0. 05 mg/ R, 1 B R e 245 B fin A FRZA W) A=
77 A5 1110402, FHAGEKEL L 0. 002 mg/mL /K
W4 CUKHFITE . ABys_3510 ng W TICHEBEERK
1 pb, HIHT 37 CREE 1 J6, M EERES N,

3 M MANEE  ABos_ss, LGSR AEMIRHECA
BRZSF] L L5 : 20110609 ; RT2 First Strand {7l &,
KEFEAEY THAMRAT ; SYBR Premix Ex Taq I
WA, RIEFAY TRA R A s WT-200 51K BN
SEARE AN, R 28 R A R A Bl Axon Gene-
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Pix4000B #14#1% ; CFX96 %)% & PCR 1Y, 3 [H
Bio-Rad; S1000PCR ¥, 2 [# Bio-Rad; AR224CN
B, 1 RF: OHAUS 24,

4 Yo RAERIG 5 SRR B IS R T
55 3% L L Z 54 (45 mglkg) BRI, 2725 (R UK A7
PRRE [ I3 ) 7 R 437 7 12, K B R T S M A E
B R T DX BT IXS 3 mm, FR R i) 22 45 4% 55 0T
2.2 mm,FERIET 2.8 mm , A RHSTE B E AL
(EARZ 1 mm), F G oF R 25 76 950 4% 2292 1 5
ABys oI 1 pL,5 min NES5E, %5 min, T8}
Je st i L, R IR KR, 45 BRI 7,
FARAEA G AR K, AR RIBIR L], B S
ZRRTE2IEE

REFPRE , S LA Fedkit 16 N BRAE MR
FARA, HAKRFAR 7 KIG 477K 28 B0, AR 450
REER, DT AR YL 48k b v AR I R b, AT AR
BRI R A 5 18 11 R U AEL ) 2 2T A B RS R B, S0l ok
BORMOR R 17 Ho REPRE, FEH RBELEC 7 R85
KRG A 5 2RI BEE XS R (PU2Y) 21 2R 08 A
() o AR AL, 14 Ko BRTFARA R
14 HOPRURIE T AR EA S5 I KA T SR T AR 51
Bttt 9 HORH

5 THiHE hém. b AR A5
[17.00.8.50.4.25 g/(kg - d) ], 73 51AH 2 Film R A
FZiR i 2.1.0.5 f%, U541 B A 20 H )
[0.02 mg/(kg - d) ], BRI (BT ARAEE SR =
AEFEER K B H B, LT 28 K

6 RrdEbs Ko TS ARG Wk A SE R R,

PR 26 P DR F BBURN 2L 2R, B 25 i /M i 7 (62 - B
U T S A, S B R AT TG A0 R AT B
-80 CIUKFIIRA . RNA SRR AR PR B IR eI

HL K AT PP o
6.1 WNH 2438 NimbleGen12x135K i

BB LR FE TR AT, 0 R BR%EF R B Ensembl AU S
U5, 33529 26 419 1 HEH ., AU cDNA 5 pg £ RNA,
f#H Invitrogen 723 7] 3 2 dT 5] 4% ds-cDNA & 1%
ds-cDNA .ds-cDNA JEUEFIFRICARSE NimbleGen J [
Tk B ik AT, FEBES R 44 38 R fE42 C
16 ~20 hoEa, PE) , RO G T4

6.2 W RZEAE T A R EREE,
{1/ PRO 6. 0 #RAF MR (TIFF #48X) , R 5 A
NimbleScan 2. 6 17 FRRHIE 4T, T A FER Rk
a5 A GeneSpring GX11.5. 1 YE#E—43#7'¢ .

6.3 ik PCR 74 R A Trizol 1255 M2
ML AR IR RNA R RNA 2 FIAE B (A e /A g, =
1.8 -2.0), LA 1% Ao i v vk 4 o 58 B 1 (288
118S RNA Ut =2.0) . $EHGERG , HE1 T
SERE, N AT .37 °C 15 min,85 C 5 s; i)
5 PCR R, 5 : T AR P 95 °C 10 s,48PE 95 C
15 s,iB k60 °C 20 s,40 MG, 48 507 25 s ik
Tt oo, KW Y2 &5 A AL RE e 3 2
P2k, 154 Ct i, UL B-actin /NS KL, RT-
PCR S50 R A X 2 B ik H 45 SE R ek o, il
2 MO A A1) mRNA FEk /K 25 5 (R 2 3%
HHER RN 1) . LREL 3 K, 5194 8t KiEE
WA FIE S IIFHIER ) .

x1 51975
B PSP B e SCIRT R Ly 20 £ (bp)
F:5'-GGAGATTACTGCCCTGGCTCCTA-3’
WSEN Beta-actin Bactin & .5 .GACTCATCGTACTCCTGCTTGCTG-3! 150
F.5'-GATACAAGACATCCTTGGTGATGAG-3’
- - i ) . :
FHRERANR 4 Zic family member 4 zic4 R:5'-CCATGGTGTCCAGAGCTGCTA-3' 88
F.5'-GCTGTTTGCGGATGCTGA-3’
o) i ; ; ; :
PR 483 similar to Zinc finger protein483 zfp483 R.5'-CAGGCACTATACACAGCCAGGA -3’ 142
F.:5'-ACCACTGGAGATGGCTGTGTC-3’
o) i ; ; ; :
PHEEA 37 similar to Zinc finger protein37 zfp37 R.5'-CATGTCTGGTTTGGGAGCTTGA 3’ 151
WNT1 iR 8155 WNT1 inducible signaling pathway wiso1 F:5'-GCCCGAGGTACGCAATAGGA-3’ 136
A 1 protein 1 P R:5'-CCCACGGTGCCATCAATACA-3’
F.5'-CTCCGCGAATGACAGCACA-3’
ey indi [ : 127
Creb Z5&HEH Creb binding protein crebbp R .5'-GGACGCAGCATCTGGAACAA-3’
[ 2 A KW T45 insulin-like growth factor binding afbo F:5'-ACCAGCCCATCCTGTGGAA-3’ 189
BN -1 protein 1 gtop R:5'-CATTCTTGTTGCAGTTTGGCAGATA-3’
F:5'-CTGACTTGAGCATCTTGTGGATTG-3’
N . - ) :
SR #5455 E SR calcium binding protein casqg2 R.5'-GGCAGGTCGTCATCATCTGG-3’ 163
B k=4l -2 B-cell lymphoma.2 beiS F:5'-AGTGGGATACTGGAGATGAAGAC-3 933

£

R:5'- ACGGTAGCGACGAGAGAAGT-3’
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7 St dry: R A SPSS 16.0 itk 4 ik
FROTEVORIA x £8 Foon, 241 LR AR
Z481, P <0.05 WESAGITHE X,

# =R

1 A2 K BURE R Vg T 2] 2 ik IR 3 3k 3 B 2 A i
SR T AL e AR 4] 583 A H: A ik iR, 579
ANFEPRI IR T SR g, sp 2 o AR A
276 NI KR B, AT70 MEFE KA TR, KA
71 A FE R RO R, 70 A3k R K
PETARE . PR AR E, 2HRH LK
SEA TR T AR AR 2 1] .

2 ERRBERGSEEIN(E2.3) Sk
FARYH BRI b e 3k FE PR & 4 43 B s A 6
{55 i 13 T, BV T IR 3R 0K 3 AR DG (5 5 08 %
13 T, SERIAL AL, 2l i 2 R B R
FIE S W, R IE 3 i,

3 K4 KDY wispl . crebbp . igfbp-1.
casqg2.bcl-2 .znf483 . zfp37 I zic4 mRNA FEik
B(F4) BHE 25 RBMEREFETT gRT-PCR
k. 5T AR A A, BRI 4 wisp1. crebbp .
znf483 ., zfp37 K zic4 mRNA £ ik F+ 5, casqg2.
bcl-2 MRNA EIAFER(P <0.05) S LA, P42y
4 igfbp-1.znf483 .zfp37 % zicd mRNA [%fi%,casq2.

R 2 BORIGUER T AR AL N R L 5 5 il i s %

KEGG {55l Fisher-P wWES ks
ik AR L 8.41E-05 4.075155 }
HEJE AL LIS 0.000407425 3.389953 |
H AR RR 0.000758245 3.12019 l
1 T R 0.00516128 2.287243 }
RIRA A 5 A0 71 0.00797139 2.098466 l
A6 DU R R A 1 0.008640351 2.063469 |
JAK-STAT {553 % 0.009920012 2.003488 }
A RN 0.02694331 1.569549 !
1 B Gy FEIR s 0.02949925 1.530189 |
HOEREMALERBAR 0.02949925 1.530189 |
2 RIBHIRSN 0.04755063 1.322844 }
WHIE TR AT R 2 0.04923049 1.307766 }
TGF-B 5 7l #% 0.04953904 1.305052 |
A IEHEMZ W ECA - SZARAH TR 0.000236198 3.626724 1
I ity 0.000533628 3.272762 1
o-MEJRRIR AR 0.003291361 2.482624 1
AR 0.003737811 2.427383 1
g i A W i 0.005770679 2.238773 1
AEA AR R A 0.00831844 2.079958 1
{55 0.01017001 1.992679 1
SR IALNT] 0.01897862 1.721735 1
ik A AR 0.01989365 1.701286 1
i ER A 0.02139986 1.669589 1
(PSR R B OMER (7 5 Sl % 0.02162478 1.665048 1
JREEIE LR 0.02247879 1.648227 1
1 TR R 0.04953904 1.305052 1
FT 3 KR AR A SE PR A (50 AL A
KEGG {55 % Fisher-P WEST B
i 0.000147386 3.831543 1
Wi S 9% 1 SR EC 0.005775086 2.238442 1
FEIR SR F 0.01053158 1.977506 1
{5 iR 0.01122169 1.949942 1
1 BURH IR 0.0327421 1.484893 1
I iy 0.00324904 2.488245 )
HyEBkE A Fo Bazik FeeRI 5538 0.02995528 1.523527 !
TR ERIOR R S E 0.04851067 1.314163 )
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x4 KRR DAL wispl .crebbp .igfbp-1.casq2 .bcl-2 .znf483 .zfp37 K zic4 mRNA Fik[bik (xzs )
215 n wisp1 crebbp igfbp-1 casq2
BFAR 3 0.63 £0.08 ** 0.232 +0.032** 0.902 £0.010 1.33+0.14 "
FETH 3 1.00 1.000 1.000 1.00
Pzl 3 0.91 +0.08 0.928 +0.068 0.332 +0.020 ** 1.34 £0.04 "
o 2 ) 3 0.73£0.04 ** 0.422 +0.052 ** 0.502 £0.01** 1.51+0.04*"
R 3 0.92 +0.06 0.513 +0.028 24 0.303 £0.010* % 1.48 +0.04 "
R 3 1.02 +0.06 0.976 +0.055%% 0.268 +0.030** 22 1.18 +0.042%4
451 n bcl-2 znf483 2fp37 zic4
BFAR 3 1.78 £0.04 ** 0.071 £0.038 ** 0.039 +0.009 ** 0.800 +0.063 *
i 3 1.00 1.000 1.000 1.000
L] 3 2.78 £0.19** 0.030 +0.009 ** 0.026 +0.039 ** 0.629 +0.057 **
LREZT =iy 3 2.49 +0.05** 0.077 +0.017 ** 0.018 +0.008 ** 0.198 +0.013 *~
2 2Bl 3 1.60 £0.04 ** 24 0.083 +0.009 ** 0.050 £0.008 ** 22 0.464 =0.011 ** 22
5= 3 1.05+0.06°244 0.095 +0.048 ** » 0.063 £0.033 ** 24 0.050 +0.023 ** 2044

o SRR, “P <0.05, P <0.01; SRl sl i, AP <0.05, 2P <0.01; o2yl il i, 4P <0.05,44P <0. 01

bcl-2 mRNA FHi5 (P <0.01) 5 th 24 s Fl 41 wisp1 .
crebbp .igfbp-1.znf483 , zfp37 & zicd KK (P <
0.01),casqg2 .bcl-2 mRNA F+& (P <0.01) ; 2y
FIHEE 4 crebbp .igfbp-1.znf483 . zfp37 M zic4 [&AIL
(P <0.01, P<0.05),casq2.bcl2 mRNA Jt &
(P<0.01, P <0.05); " 24 fIX 7 & 41 igfop-1.
znf483 .zfp37 f zic4 mRNA [#fk (P <0.01). 5
gl R AL A, b 2 rp i) 4 crebbp . zfp37
zicd mRNA F}#& (P <0.01) ,igfbp-1 .bcl-2 mRNA
PR (P <0.01, P <0.05) ; F1 25 fik77 & 41 crebbp.
znf483 .zfp37 mRNA Ft& (P <0.01, P <0.05),
igfbp-1 .bcl-2 .zicd mRNA K (P <0.01), 52y
HR) G A b A, 2 IR i 41 casqg2. bel-2,
zicd mRNAJ&{K(P <0.01, P<0.05),
T it

AR, SR 2B 98y g W3 L0 B R O
Fr A2 2 2 T BT8R 8 T AD ®FgE 7 o e
RS TARC s T4 502 W I U 5T 5
TR AL BIF5E 25 YA P A5

PR ZG B4 2 U, BA T 3 2 O R O AR
2 RIS A BUR ST HAS N B BTERER | AT B
KA LW B — & U RN . BRThiE
AP PR 50 1) T DU BR 2 A A S b B R |
A BIFRH R SRR A T TS T A P
E 2T TR

ARS8 i KR R 3R IR A B R 2 583 A KL [
Feik 1,579 AL RIE TR M SRR i, T 2
o ARFI Y P 276 LR ks B, 170 A4
FFEFE T, Hb A 710 A F 5] =R b
PR, 70 AL P FAREE TR RR . RIS

R AR R A R R ] I, R RGBT
FARE TR AL Z 0] ; SEEAV LU, th 254 Rl 4 1
PEEPRIAHOCAE Sim g 5 1, T 3 Wi, ST R4
B AERIZH R EEE S i 13 i, R 12 T, i
S AR B 515 8 S AR A I
N MER R SR AR

AN PR RGeS 2K AT LA
K 2 LR R AT A e R Be= 2 R & AB T
BUFHH B Tau ST EERRIR L ; B AD ek i, 4
PIME - BEKF- AT T R, e i 23 D 02 1 U8 3R B sk
# (gonadotropin-releasing hormone, GnRH ) iZ #iii
/D 38 AR, LB $ i Tau-pThr231 fy2ik"™ | i
fEE AD F T AT s TES B e e ok I8, v A
5 B AL ) M 2R R 5 A T ke
TCFNHITIRE . WFFER] AR AT LU i 18 P S S AE I
X Z AN A T . RSP R Ak &
H S B/ M TN A R AR IC Y. TRl AR
TG A 3/ T 40 P AR R T 400 B o3 W 2 R B R, 4
IL1.IL6 %, 1M E i 2 An it

qRT-PCR Sl W], SR L, i TR 4 S 24
Y1041 zfp37 .zf483 \zicd FikH T, X 5K 44l
FEPRIFRIRTEAE 35, HE SR i T AD A BLR AT
RESIRHE zfp FRINEUIMIC, Zfp T 1983 AEFEARII T
GIRFAR MR 7 TRIA v e B0 R A
YIHER oA de) T ) — 2R, AR R 2 ] R
T 1% P g & A EEHR A5 B o B AT DL B
SR AR TR A, (0S53R 1P 4
LS G MR AR RS, A PRR W], B AT
K UG 2 20 cAMP. K F- T &, IF HLX Ca® " /CalM-
CaMKIIHs 7 A& 52 15 SR AF AR 34 /) B A f 28 4t A 0 1°
bel-2 mRNAZESZNH . VEEHFE R 2 &
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SRR I DX, B AT LA e 240 M 1, 1 ELO T i 22T
AR B AR AR, — o W B (R A AT LA ] 240 A 0
T, TR B S e AR P T k22

qRT-PCR SR, SHEAI AT L, i AR 41 )
259 T i 41 wisp1. crebbp . igfbp-1 £ ik K i, ifi
casq2 JEFFIE B, IR 25 AR R 5 Rk i B R
ML5HR—3, 20 120 90 4F 4L, Hashimoto Y 21"
HIRAKI wisp-1, X & —FiE 5Bt R K R
367 MR e B 2K, KA Y et
PR A M 3G 5 A 20 R 2R B A2 2 240 L A58 5
AR AS AT . Wint {5 38 BR3P 1 2 4 e A 4 AB
BEPERZ I A SCHEE . 1 Wisp1 I gl fE R AR
MEFMM M AD R

Crebbp j&— ik sk H 7, R A OB
fitg HAT 15 sl [ 1 % s B 0s 7). A 98k Bk e
crebbp Y452 T3 HAT 15 3 L & Wnt {5538 %
FERH AT A2 35 10 AR 35 %) A4 28 200 L ) 34 58 3
A B OCHEAE T, crebbp S5HA MR 5 | 3B i) 25 240 i 43
FEBLREBHIE I & S S BRI R & AR T 55 B s T
', [Nt crebbp 45 H4 i TB HES AT LLSE W &
SRR R 205k . T crebbp ik, nFE{% AB
Ik WG RN

Igfop-1 /2§ & % £ K W F - 1 (insulin-like
growth factor, IGF-1) (52 {4, the s H i 3l iz iy 21
LU DL S A BTG B, IGF-1 {55 A2 1 AR H
BRI S IRAREE 5 10 BE TR, AT 43 Jog B
AR BEPE AR 2 AT, AN IGF-1 308 1o 3 4l
PIBK/GSK-3, 8 il f34 ill Tau & 545 A, b
WiRR 1k Tau &[> . A 7R W IGF-1 7T L L
B-catenin?" | HILIH T igfbp-1 MIEE AL 525
Wnt/B-catenin {5 54 Sl [ AH 5

asq2 TE WA LT A% R 5 Y o 7 rh B OGS
JH . 85 8% 2 1 ( calcineurin, CN) M7 4y 52 i1y
Tau & A R i 8 o B VS JH 45 casq2 123k, 1 XF
AD 1) Tau & H 5 & B MR b & # 8 2 W 1E 1.
Wnt/Ca® " 18 % - %5 1+ Wnt(Wingless and Int1) 5
Fz(Frizzled ) 5Z {445 Tt = 40 M P 04 585 25 ¥R B2, T
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