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Y2 k7)) A ADAER Shah  BRE2TL o £ &k A AT AR K AR RS 5L 3R AT 50 1 R R (0.5.2.0.,6.0 150mg/mL)XﬂLBR527Oun%
& RIBF AT 64 eh AR F A R AR A B (0.5.2.0.6.0, 150mg/mL)xq‘BR527oaa%é££%‘r EAGRENIE &S
SR IR 5 A B RE(0.5.,2.0.,6.0 mg/mL) 5F BR5270 5 £ 45 k52 3] T 1058 ) 69 % v Jﬂ%ﬂa‘ﬁy’umz‘?ﬁé\ﬁéﬁiiﬁiﬁi
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40) Pk A Age-1.4kt-1 37 (0.5.2.0 mg/mL %ELI’%?]‘) mRNA;fxiiUJi—‘TL%J 2%, Gsk-3(0.5 mg/mL 2014 1) . Clp-1 2 B mRNA %
KR R FEAR(P<0.05 R P<0.01), Z5if A FER TR EAD K RERWEFHRF, FL KL F4, 3R LF IRk
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Improvement effects and mechanism of thalidomide on Alzheimer’ s disease model of Caenorhabditis
elegans

FANG Yaying', YAN Ruyu', LI Yuxian', WU Suhui’, LI Hanbing’, LI Genlin’ (1. College of Pharmacy, Henan
University of Chinese Medicine, Zhengzhou 450046, China; 2. Henan Engineering Research Center of Zhang
Zhongjing’ s Formula Medicine Health and Aging Industry, Henan University of Chinese Medicine, Zhengzhou
450046, China)

ABSTRACT OBJECTIVE To study the improvement effects and mechanism of thalidomide on Alzheimer’s disease (AD) model
of Caenorhabditis elegans. METHODS In this study,the BR5270 strain of C. elegans was used as AD model and BR5271 strain as
the control. The effects of thalidomide (0.5,2.0,6.0,15.0 mg/mL) on the motility of BR5270 strains of C. elegans were studied by
the basal slowing response assay; the effects of thalidomide (0.5,2.0,6.0,15.0 mg/mL) on the survival time of BR5270 strain of
C. elegans were studied by life assay; the effects of thalidomide (0.5,2.0,6.0 mg/mL) on learning and memory ability of BR5270
strain of C. elegans were studied by short-term and long-term learning and memory assay. RT-PCR technology was used to study
the effects of thalidomide (0.5, 2.0, 6.0 mg/mL) on mRNA expression of phosphatidylinositol 3-kinase (PI3K)/protein kinase B
(Akt) signal pathway related genes (Age-1, Akt-1, Gsk-3) and calpain homologous gene (Clp-1) in BR5270 strain of C. elegans.
RESULTS After the intervention of thalidomide, oscillation times of BR5270 strain of C. elegans increased significantly within 30 s
(except for 0.5 mg/mL group) , and the 10% of maximum life span was prolonged significantly (only 0.5 mg/mL group) ; the
short-term and long-term learning indexes were improved significantly (only 6.0 mg/mL group); mRNA expression of 4ge-1 and
Akt-1 (except for 0.5, 2.0 mg/mL groups) were increased significantly, mRNA expression of Gsk-3 (except for 0.5 mg/mL group)
and Clp-1 were decreased (P<<0.05 or P<<0.01). CONCLUSIONS Thalidomide can ameliorate the dyskinesia of AD model of C.
elegans, prolong the lifespan of this strain, and enhance its learning and memory ability. Its mechanism of action may be related to

activation of PISK/Akt signaling pathway and inhibition of calpain.
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B[ /R 7 75 2R 95 ( Alzheimer’ s disease, AD) /& —Fh &
UL TPE R 28 R AR IR TR | R8s 3k
SN A B AR P 48 0 A AE 9 45 S5 PR
fiEM, 2ER AD SBEIEZ NS , HAlG R F = g
BAIRYT AD 25T

VD B g & — o B ) B s R 1o 2 A e 24, T
) B A A RN L A0 4 6 i R A BB R o (tumor
necrosis factor-a., TNF-o.) , ) ik 20 SE M3 A 2 1A TE i 5
HAREEAM T 4154 % 1B (interleukin-1pB, IL-1B) F11L-6
LERAER TR Y M A B, bR RAE 1]
255 Tau £ 1AL BERERR AL, IR Tau 28 P10 BB ALY
U

Tau 2 1A ELARfL 55 AD B NRIRE T TR 8
SRAAHOCHE . Tau 2R FIAYIE B AR B Th g2 5 s R A4
B, DAERR M E 4L RS E S . B A LR 3B (gly-
cogen synthase kinase 3B, GSK-3B ) J2&: i g ot UL EE 3-4 il
(phosphoinositide3-kinase , PI3K ) £l £ [1 #4 fiff B (protein
kinase B, Akt) [ R4, HE b5 7] 3 Tau 85 1134
JERERR AL , T Taw £ (TR SRDURIFIE i 2 | ik
Whi e A o BE Y, AH OGS R B, % PISKY/
Akt Al B 2 u A R T

75 M B2 B (AT fRT R e iU ) DR G2 i J 01
PSR GELE R T B B A% {5 B T RN 5 T ARAS R A
A SE A A, T T R A TR I A e F o
BR5270 it Z2 2k HUAK P AT 3R 38 i Tau 25 1, HAT Ik
Tau £ [ IR AL W RF A0, (L DRAR 56 1 R w3
FIM 2T BERERS s BRE2T1 i R R HUAR Py 3R Pt Tau
TR AE MR S, B 1 BR5270 i R 4R LX) R
FHHI FH RIS K B, £ A P PIBKC T Ak F ] Y5 R
& Age-1 Fll Ake-1""", FEF e, A 5T L BR5270 it &
R AD BERY | A5 VD R FE g el 42 A PN Tau 25 1
B SR e R 2T SR T PR T AL, DA R v
FIEERARYT AD $EALSE B

1 #7
1.1 EE{UEE

ARG T FH 3 AU A A HVE-50 B 2 F 25 V3 K T i
( H A Hirayama 23 7)), DL-CJ-2ND [ B34 TAE & (b
SRS IR AR 1 A BR 2 F] ) , LY 03-200 B A= f Ky 55
6 (b Jp BRAX 2% 5 25 A7 B2 v ) , Nano Drop One C
2000 BYHfLE 220N YECEETT (Fresco 21 BUAIGIEL 25004
( 2€ [# Thermo Fisher Scientific 23 7] ) , Quant Studio 7
Flex 139 e 55 3R 45 Ml 5% =X S 1 (PCR) A (3 [ Applied
Biosystems 2y 7 ) , Gel Doc XR' Y [ sl iif% 7 4t (35
% Bio Rad A ] ) o
1.2 FEH@REIKF

AT 324 b SR A VD R B e G N il
25 H R E] LIS 19031332, BA% 50 mg/ ), — I 3k

HEZED; 2022455 33 5 1Y

AR (DMSO, KT R4 R A R | L LS
20210415) , 2 A1k Bilg o (bt B R A Y H AR A B
]S40 5 0 20190126 ,20191030) , FEERE (35 [
Oxoid 23 1), #t 543 91 A 1267856-03) , Trizol 7] ( 3 [
Ambion Life 22 ], #it5 204202) , TB Green™ Premix Ex
Taq™ 1T PrimeScript™ RT reagent Kit with gDNA Eraser
( H 74 Takara 23 ] , 4it %5 43 il 57 RR820A . RRO47A) .
Gsk-3 . Age-1 ., Akt-1, Clp-1 F& R (85 25 1 B 19 [R) U 56 R
(5 19 R RN AR K I R A B Fl T3 EA  (PCR
ST R B K B LR 1) o AR R S =

W RN K R Aok
#z1 PCRE|MFFIRYE=MKE

KA S —3) I op

actin-1 Fi#5147: ACGACGAGTCCGGCCCATCC 103
514 GAAAGCTGGTGGTGACGATGGTT

Gsk3 F3i5141: TGCACGTCTTCCATCTGGTA 9]
Fi514: CACATCACCGCTTGTCGTTG

Age-l L5140 ATGGTTTCTTCAATTGGCTGG 81
5141 GAACGGACACCATCATAAGAC

Akt-1 FiiE19): TTCGAGCAAAGCCTAAGGA 81
514 ATAACATTGTCGCTGCATCC

Clp-1 3514 TTAGAGATAAGGTCGGTGGC 119

T |¥: ATTTCCACCACCGAAACCT

1.3 zh#
2k du (A 240048 BR5270 . BR5271) ¥ [ 56 [ 2k e
Hhues (https s //cge.umn.edu) , K7 % 1 Escherichia coli
OP50 JR M BE A BB E TR PR Fh A6 5t A Rl 22 it 53 i 25 4
FRE P22 2
2 AEEHER
2.1 ZHARIEFKEHRLLIE
2.1.1 NGMEFHEEM & FRECEILE7 0.60 g B M
0.50 g BAg K} 3.40 g, A 5 mg/mL JH [ B 75 7 200 pL
A4z 200 mL, 28 8 R 287K (121 °C, 15 min) J7 , #K
UMK FE 4 1 mol/L i) MgSO. 7 I CaCl. i T 4%
200 L. 1 mol/L B R £h 22 Ml (pH=6.0) 5 mL, 5] )5
I, A 100 pL KR A Wi (T8 R LR I IR
AR, USSR HFR N B IRAT A, 737 C
RiFsh s gE8~12 h, & H.
2.1.2 LR MU R AL b B 2 P 2k R (BR5270,
BR5271 it &) B T & A B9 19 NGM }; 57 2 b 1 5%
(16 CHMT) o HREUEFr- oL R T 548
NGM 557558 b KiF2 4 h)m , B BR 2R i, (8 7 e Ol 4k 22
U M B B A, RIAS R A i SR AR L PR R AR
e M UR LR R 2 O, O B B OR, R4S (] s )
Bt
2.2 FEEREXS BR5270 R & AR S Ie
HUBR5270 b REHL, #2127 R Jy kA 7 (] 34
FBAL BRI, 43 R 5550 %6 BE 20 (19 DMSO) FTyb 1) B i A
) M B 49 (10,25 .50, 100 mg/mL) , £E4H 20 45, Ff-i%
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3T, LR E TS ARAYIHINGM (&
Yp) b, F 16 CE&MFHERIE 24 hG , il R4 HL R
MIFET- B0 o 45 B BR300 0 BR 2 Fnvb ) B2 e 10
mg/mL 202 ICHET 5 VD) B e 45 24 Jo sk ik B2 14 i 22
25 mg/mL B} FF 4R 28 HUAE T, SET- %00 (1.67 £ 0.58)
2% 5 VDR B e 265 24 o B Mk R 50,100 mg/mL i, 28 HUsE
=503 50 (5.00 £ 1.00) L (17.34 £ 2.52) %%, iXIR/RTD
RIS e o 24 P ) 3 e i 7 o e ) 348 T 34 58
I, o Tk Sk HURE A RRAE 1 R R, AR SO VD A
e fe K25 25 JoT i VAR 2 A 15 mg/mL
2.3 BR5270 fn & 2k M E A Rk S 216

BR5270 fh £kt it T Tau 25 A A9 SR 4E , 2630 0 MU
S | RITR ks shAEME iz shphze ez Bugsiy,
I, 3 I 2 HL £ Bl B, T R 9 VD R B e X
BR5270 fih R A SIRE S M o $42°2.1.27 10 N 7k
4 BR5271 . BR5270 jih R4k d kA7 R fL AL B, SR 5 T
16 C&MF T 1555 24 h )5, BR5271 i R4k HUVE A X R
20, BR5270 i R 26 40 M 25 1AL CAS 25 ) Fvb )
Jiig A [i) Joi e e BE 49.(0.5.,2.0.6.0, 15.0 mg/mL) , 454 30
25, I 3T o MR HUE T 5 AN E 2590 1 NGM B
FI(HEEY) L, T 16 CHMUFEHREMEEFES D)
Jei , e 454 26 1L 30 s NI Bk 81", R GraphPad
Prism 8.0.2 Ze i #AFFEIE, DL SPSS 24.0 e 34K {443 #r
SEIOEE R x + s ROR ; 2L HUBCR BRI R
2250 M, 4110 B L 458 R B LSD-¢ 46 56 (5 22 55 i) 1
Dunnett’s 73 2 L (T 2ZAF5) , K5 K Fa=0.05(
). Z5H SR, 525 4 g, X B4l 570 R B R 2.0
6.0.15.0 mg/mL 214 K1 7E 30 s PRSI B B 248 m
(P<<0.01), ZERHFE2,
R2 bF ERRI BR5270 i & 2k HIE R B

(xts,n=30)
ikl Eddun Eik] Eddun
papieil 18854142 DHEENE2.0 mg/mL AL 142540.64'
=S4 1070£1.30 WRIER6.0 mg/mL4l 147511
WHERE05 mg/mLAL 1200£130 DHERI1S0mgmLd 15654123

a: 575 {4l A, P<<0.01
2.4 BRG270 MALHM GG LK

BR5270 iy 24K AL T Tau 8 R4, HAAERF ] b
BR5271 i R HL A", 10 % Fc K F7-i T S i 25 4 3 28 e
A AF R[] SE IR 0 DR 3 2k A AR HL 1Y) 10 % fie K
A FIAE AR RN 4R, PTHRITVD ) 8 I S 75 RE 4E K BR5270
i R R A, #U2.37 N K BR5271 . BR5270
ih R LR AT R AL AL R K 2] 45 2, IR 3 AT
F 16 CHM NI TH R . RG24 h SR B A= AR
A IFCHE T B, HE S AL AT, I
AL 10 % i KA1 1 2 BB I I WThR 1fE -
2R BRI TG KT BtV |, 52 Al BT ISR £k 2 15

- 1326 - China Pharmacv 2022 Vol. 33 No. 11

A, WS B SO AW R AE T R EOR
25 A He A, X BE A A vD 1 B 0.5 mg/mL 21 £k HL 1)
10% i K Ffir i 4E K (P<<0.01) , H. & 1y A4 17 0th
A BN T8 A VORI BE e AR & 2 1Y 10 % e K
2R G Lo LI 1 45 2 R L A i 52
B, WO VD R BE Rl 45 25 T R VR FE R B 0.5.,2.0.,6.0
mg/mL, Z5RILE3 1,

F3 WA ERIT BR5270 MALHEMHIHM (x5,

n=30)
415 W0ekkHFmd || 43 0%k n/d
papieil 2110782 DR 2.0 mg/mLA 2033+1323
mH4 19.67% 1,000 DRG0 mgmLdl 204441509
WHERE05 mg/mLAL B.22+1.09% DR 150 mgmLd  19.89£0.928
a: 575 FAl A, P<<0.01
100 = —o— FHAH

—a— RN 0.5 mg/mL 41

—a— PR 2.0 mg/mL 41

§ —¥— VDRI 6.0 mg/mL 41
¥ 50+
E —— VORI 15.0 mg/mL 41
—— X R4
nt— =
0 10 20 30

i) /d

1 BHEKHREEFRMLZ

25 BRB270 mBRLHMERSS)IEIZEE /1K
BR5270 fi 2 2k HUAY 2% ] T8 850 5 4 02 2T i e

SEIEAHSE, BRI, a2 P 2 A2 BR5270 i R 4R L2 2]
FEH, VTR ST VD) J3E e 2 75 BB U035 BR5270 iy R 26 L1
BRSO RE U, H“2.1.27 R ) e85 BR5270
AL AT R AL A B SR 5K BT 16 CREFR 4 d
S5, A3 S AL A RN B2 (1% DMSO) 0 ) B e A
[F) ST 20 (0.5.,2.0.,6.0 mg/mL) , £:2H 800 4%, 4k £ 5%
IR A8 h &, A 41H 200 2526 1B T A 5 B P11 NGM K
I R A I (A I Al & G & 2 e
TN e SRR N R Y AL S E(Cla) "o B 45
ZH ) A5 2R A T )2 2D e T ER I 2R (Can & 3 R )
PR 2 4 Wi NGM [EARRE 55 F k738, 4
TSR 0.0.5.1.5 hivf, BR2H 4 M 200 04 il A7 #adk
PR, 0 S 45 B RS A A 1E 8 5 (Cloy . Closs Clisy)
PR BT[] 2 A 27 2T FE 882 2T H6 8= Clon — Clyune (5
Closn— Clwaes B ClLisn— Clie) ], LR T 3K, 4551
o, 52 A s, VR B 6.0 mg/mL 41 £k HL 1 4
W e BAE R 97 0.0.5, 1.5 h i ¥ 8 % TF i (P<
0.01) ; HAR A A4z A8 B2 R LG 2= B L, LR 4.
K4,
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E2 #EUENERTETEE

[F A2k MO Z ihi 1T9-10% T
11200 % U1 h FEFIIZR L h
(1) (2) (3)

|

TR M5 (4)

B3 EHFEIEZT G REE

T4 BAHAZBEHIZIZELEHRNENER (x5,
n=200)

TEAL ELPI) NGM B J7 2
3% 30~60 min, A7
AL (5)

> > —_— >
E

Ir i1k 2k MOZEi ¥-109% 1 25 [INGM K57 TEALE LT
11200 4% U1 h il T30 IR R NGM F; 73
(1) (2) min(3) 30 min(4) IR 16~
40 h, 174

1 T (D)

T2 539280 (5—6)

5 KHAZFIBIZTEHIISGTEE

®b BRALZHKHZIZENLIEBHIRNER (x L5,

n=200)
, JIEYS
ikl bz,
i ek 0h 6h %h 0h
ZH4A 0.130£0.110 0.340+0.125 0.000£0.075 —0.010+0.088 —0.060%0.047
asihopiel —0.080£0.129 0.140+0.114 0.030£0.101  0.020+0.070  0.000+0.022

DHER0S mg/mLAl  0.090£0868 0350£0.143 0.140+0050  0.020£0.160 —0.030£0.151
a3 - ES PHERL0mg/mLA 003020003 0300£0.100 0.080+0.084 —0.010£0.013  0.000+0.004
A Y 0h 05h 15h DHER6.0 mg/mL4 —0.030£0.098 0400+0.166 022020105  0.050£0.027  0.030£0.072
e 0.130£0077  0.150£0.122 0080£0.094 00500054
s opEl 002020002 0.110£0.117  —0.010£0.103  0.000+0.045 0.6 3 —e— Pl
DHEROS mgmLA 015010053 0.220£0.132 0.150+0100  0.100+0.040 a —— IR
Il E 4 0.4 =
«JfrUEﬁ"ﬁz.O mg/mLA 008010052 0.200£0.068 0.060£0.111  0.080£0.020 e PHER05 mgmL 41
DR 6O mg/mLAl  —0090£0.084  0.170£0.032 0.150£0065 00600070 a

® 024 —w— VPRI 2.0 mg/mL 41

& N =

0.4 ——=4 RN == —— WFIEI6.0 mg/mL 4]

3 0 -

—— R %L N
034 , . g
—d— VPRI 0.5 mg/mL 41 —0.2 -
0.2 =2
= o —— VI 2.0 mg/mL 41
B o014 . " —0.4 T T T T 1
o —— VDRI 6.0 mg/mL 41 0 10 20 30 40 50
* 0 I8 /h
o014 o a: 523 I g, P<<0.01
6 "R I BRA2T0 MALBKIAZEIIEHM
—0.2 T T T 1 %2 ﬂrﬂ]
0 0.5 1.0 1.5 2.0
fifal/d

a: 5241, P<0.01
4 FEREIBR2T0MBALREHFEIIEEHM
=)

2.6 BRA5270 mARLZLHKHFEIICIZEEN X

# BR5270 5 R 26 4 “2.57 10 R )y v 7047 [A) 4014k
AL BRANAT4H (BEE 1 000 %), K555 48 h 5 , A4 L 200 2%
2 HUE TR G B NGM 55 35 35 b R 7 R A e it
(FEALEAT 3 AR i s AR 2R Ol Zrmin (i ka T 5 5k
(Clyae) o F5 5 LT A3 28 M B AT K24 20 1212 B8 1 T
YR AN 5 firs )", e fa— RN GR e R |, W 4k
BESEYHINGM B F5 58 Eil TR %, 3l 5350
16.24 .40 h i}, BRZHH 200 2528 L e b pmis , e
S 45 I 1) 5 B #a AL 48 50 (ClLo v Cligws Clos . ClLyy ) , FEH%
“2.57I R A B R 2 E T e R SR e, S
23 [ZH F A, VO BE e 6.0 mg/mL 4148 L K 2 3T 48
BAEREFE 0,16 h By 35 i 35 T 5 (P<0.01) ; AR 45 2541
ZIRBES G R X LR 5 K 6,

HEZED; 2022455 33 5 1Y

2.7 BR5270 fa & 2k K N Gsk-3. Age-1. Akt-1. Clp-1
EFE mRNA B3R IEKFH

s BRE270 il R “2.57 WU N Jy vk 4 7[R A4k
ACFRAN 20 , AR RE 35 48 h e, R FIRIR Trizol BEHR LA
ZHER AU L RNA, P A N 35 85108 B 15 R0k 7 s
S5 5] cDNA. DL cDNA MM, 817 52 B 9 6 28 1
PCR W o JZ WK ZR A : cDNA#EHT 1 pL, TB Green™
Premix Ex Tag™ Il 10 uLL,ROX Reference Dye Il 0.4 uL,
U FUF51404% 0.8 uL, RNase free water 7 pL. JZ W 5%
44 : 95 CARE 30 5595 CAEPE 155,52 CiE & 30 s,
72 CIEAH 30 s, 40 MEF . DL actin-1 FLH RN 2,
K 27 MO Gsk-3 . Age-1 ., Akt-1, Clp-1 3 mRNA
FRIEA . SEIER 3R, R R, 5 P,
VO JBE i 5 o s v B 2H 2 AR I Age-1 A ke-1 K (VDA
FEREZ 0.5.2.0 mg/mL 4 FR4M) 1) mRNA FRiK7K 3 8 2%
Tt (P<<0.05 8% P<<0.01) , Gsk-3 (V0 FI] JE 1 0.5 mg/mL
HIBAP) (Clp-1 FEP 1) mRNA kK- 3 8 Z AL (P<
0.058% P<<0.01) , 45 R 136,
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R6 BEZLMIERN Age-1. Akt-1. Gsk-1, Clp-1 £
mRNA RiEKFEHENER (x+5,n=3)

il Age-l Ait-1 Gsk-3 Clp-1

SHA 1.00£0.00 1.00£0.00 1.00£0.00 1.00£0.00
IR 1.05+0.02° 0.980.03 0.96£0.06 1.000.06
DHEROS mg/mLi  1.07£001° 1.03£0.05 0.83£0.07 0.89+0.05°
DHER20mg/mLA  1L13£001° 1.16£0.02 0.73£0.02° 0.75£001°
DHER6Omg/mLA  125£001° 1.29+0.03° 0.67£001° 0.64£0.04

a: a4 A, P<<0.05;b: Has 14l g, P<0.01

3 Tt

AT 5T A8 A9 BR5270 i R LR HUR T Tau o KL £
HBER NI Tau £ 11 2R4E R Bo i T K280 JE A i fift 2 3144
51 Taw 25 (AR , 32000 R 2 B Bk 23
i, FB R I RAESS | K IR s shASUME il 28 St |
BRI P E AR, BRO2TL G R il T HA
Tau £ [ R MYHE 5, B 1E R BR5270 i 32 48 HU X I
U AT SRS S 1 S 45 T o, VDR e ]
PLBH B 38 BR5270 fify R 2k B4 8l Bk, i s o]
P2k WK Tau 25 LR EE 10 S EURZ ShRE 1320 . F
SEUZE LR AR (0.5 mg/mL) (90 F B i Al
FEK BR5270 fit 22 2k B0 10 % 5t K F iy, X 2 7 V0 1)
JHe BB - M 2% 2% i 2R 26 HLUTR] Tau 25 1 SRAE T 801 =5
PR

TR — R R R R R B
BF, A TR BV IR RS T TR, 2 d il
P T T &, DR nl s H R R AR 5T 26 Ll 2 2
CCHESI, — G BLF |, W2k AT K 2 21
FRLEH AN KT 16 h, FE I CAZ )N Gh 43S st [a] ) 17 7N
T2 W ARFIE 45 R, 2 VDR (6.0 mg/mL)
T , BR5270 i Z5 2k L 10 2 ) 8 ORI )24 2] 45
(597 0,16 his) ) ¥ 5 2 7y, K 2% 2T F5 %k (24 .40 h)
Has AM LA TS (BB E 2R X RE S K
2231909258 S M EE 3R 16 h 5 TR UG FREAT ¢, 55 Amano
LRI LS IE — B X BN VDR T i BR5270
i ZA 2 HUE TR 1~ 2 e A2 R

1 FE IR AL 1 Tau 25 (1 ST I 5, AT B RIE AL
PRZETCEF AR, IR B 5 fith 25 44 (1) T 98 463495 L L
P IT AR RN T, 15| & AD™, GSK-3BJ& i
Tau F 1R IR A0 1 322 8 000G, e 4 A oy iy [
FEH Ky Gsk-3", 7E PI3K/Akt {5518 %, PI3K (£k difk
P B [R) R L DR R Age- 1) BI0IE I T 6 Ak Akt (26 HUAR
1) [ Y 35 TR A Ake-1) B T 6, 5 Ak J5 B9 Akt 3] 1l il
GSK-3B1 3% 1 , 5 T 8020 Tau 25 1100 S B RR (L, A
W A5 R B, VO BE e T 25 FH 75 BR5270 b R H
KN Age-1., Ake-1 F£[H (0.5, 2.0 mg/mL 70 F) BE iz B
HF) mRNA F k7K, 1 25 FEAIK Gok-3 JEF mRNA ik
JKF-(0.5 mg/mL V0 BE R BR A1 ), 33 $2 7 V0 1) BE i ]
AE 21 20 15 fb PIBK/Akt {55 538 % K 0 /) Tau 25 [ 1) 7
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