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HWE. B WESaEs K ikt A f Tau B OB E W a, A Tau & 9L F B3R AR T 2
RNE FomAh A A AR . FTiE RERATREE, B 2 A AR EET B (3 KT SRR S5
BEQRE B EESEQRAFMIE R DA SHGAEE £ )b h TR KE . RAE . F KI5
7 3.0mg/(kg-d)#F 4 ), 48 R SD X R4 6 28, Morris Kk T4 X KAAIREE 77 ; ) 24 LB 40 m)
Ao 3§ o B s ARG S IR AR R B M B BRI HOMA-IR -4 ik By B R T B 20R AR & ik 4e
Wi 2 -5 B 3k ELISA A0 i & p—PHF19%6/404 . p—AT8®1922 n_10E@% ¢4 % ik  4EE  Jh B Fikdide 2
RN R g% % RIS [ 5F T A8 5 B T 45 RN Jm [ A 5 MR By 3R A 2 ALME KA 7T U 38 A ik I P e 45 (Glu )ik
J, B HF BT Glu FE ; M By Ak Ae 2 BB RIR T 3 hm il I P AR AL Tau & & 69 KA ; 5 A& 5 B 7T,
Vi B P B Tau B G Ak, 4510 M B ETIAA I F TR 2 AN AR ED Tau & 9 E AR
AH R B 5 T A5 BRI VT VAL iR —id A2,

EgER . 2 BB T RE BRI Tau & & ;3 EH R AL, T A5 B

HESZES: R587.2 SCERERIRAD: A

Hyperphosphorylation of tau and mechanism of
neural fibrosis of type 2 diabetes”

Ling Ma
(Department of Endocrinology, the First Affiliated Hospital of Yangtze
University, Jingzhou, Hubei 434000, China)

Abstract: Objective To observe the effect of high blood sugar on cognitive ability of rats and the degree
of phosphorylation of tau protein in the hippocampus, in order to investigate the mechanism of neural fibrosis
in type 2 diabetes. Methods Two intervention factors were set in this study. One was type 2 diabetes model-
ing method which included 3 levels, i.e. general diet, high-fat high-sugar high-protein diet, and high-fat
high-sugar high-protein diet with intraperitoneal injection of small dose of Streptozotocin. The other was drug
intervention in 2 levels: no disposal, and 4-week gavage of Rosiglitazone tablets at a dose of 3.0 mg/kg/d.
Forty-eight SD rats were divided into 6 groups. Morris water maze was used to test the cognitive ability of
the rats. Plasma glucose was determined by glucose oxidase method. The plasma insulin was determined by
radioimmunoassay. The degree of insulin resistance was evaluated by HOMA-IR. The concentration of glutamic
acid in hippocampus was determined by HPLC. The expressions of p-PHF1%%44 n_ATgS®22 n_12F8%%2 jn
the hippocampus were determined by ELISA. Results Insulin resistance and type 2 diabetes could cause cog-
nitive impairment. Rosiglitazone alleviated cognitive impairment. Insulin resistance and type 2 diabetes signifi—
cantly increased the concentration of glutamic acid in the hippocampus. Rosiglitazone reduced the concentra—
tion of glutamic acid. The insulin resistance and type 2 diabetes increased the phosphorylation of tau protein

ks H 4 : 2015-08-01

# BT H « h E 4 SRR 4 15 H (No: 2013M530880)
- 6

PDF pdfFactory Pro www.fineprint.cn



http://www.fineprint.cn

PDF pdfFactory Pro

552 W

h¥y ;)\ Tau FE A o BERRRR ALHRTT 2 TROME DR i Bh 2o 21 AL O L]

in the hippocampus. Rosiglitazone reduced the expression of phosphorylated tau protein in the hippocampus.
Conclusions Insulin resistance and elevated blood sugar may be the causes of phosphorylation of tau protein
in the hippocampus of type 2 diabetic rats. Rosiglitazone can mitigate this process.

Keywords: type 2 diabetes; Alzheimer's disease; tau protein; hyperphosphorylation; Rosiglitazone

DRI 2 T IR 0 28 ARG i X e = DA K 4%
o s DRI 2 il 5 2K 5 DR I R £ B AIF L R 1)
KA G R B RIRE WA kA 25 L, R HF
SR = MOBFIRAS o 1T L, B AR A K, 0 PR £8 5 7T
IS A AR , 4k 5 | AR i IE oY I, b
PRGN ) R B i 8 3 i % L 0 Bl R 06 38R
%% (alzheimer disease, AD )W IfiL 45 4 i % (vascular
dementia, VD)®, JLHZ WL FRRFEEC K 19 2 AURE PRI
S BFSCE RN, ZEAE PR T S50 N R A 1) R
HLTH] 55 8 5 F AT IR B 3R R R A B Al S
HERZREY), 2 BB (type 2 diabetes) P s B
SRR I AP, S LA 3 B PRAERAE A =5 1 AN
10 1 5 2 IMRE 1 PR A IS 5 9 o AR R P i
& 2 BURE IR R Y IR AT, H A i R A
N AR (s 7 N =

AD JEAE AT M G 2R By X
PRZEIRAT RPN , FLH 7R AR fF 2 Tau £ 1 (Tau
proteins ) & B #5121k 5 Z 4 (neurofibrillary tangles,
NFT) Rt o0 22k Je B VEHFEEE 1 (amyloid B -
protein, A B )FERE I PREFIE A 1L IZI80R AN
PN TG

Tau SR 2 IO ISR N RO AR DG 1, L
1EH Tau 2 (AR Y2400 T R 2R e 54 B A
AT &5 E 4T B A 45 & DL g4 3
FRENE, IS 5S4 Rr A MR A o qE BAL 8 4
Moy S R BN B o TE R LAV Tau 2 Bk R 1k
B SER T8 2 ~ 3R LA, 7E AD
BEMARG T, Tau 8 11 R A BERERR L, A UK
A I RE H 2 A PHF 454 , i RERH
BEME A A BUE 8 B AR OCHE 11, TGS 4544 A
fite, Mot Ak, R, Tau 28 1 Y3k BE B R 1L B A
RS AD BU it B 8 OCHE R 2R BROR BT oK i BRI
#(alzheimer-like , AD-like ) g2 ",

Tau 2 P BERR TL R FE O 1 8 1 S A A
Tl 1922 TG Tl 1 3% PR O O D & 00 B -3 B (glycogen
synthase kinase-3 B ,GSK-3 B )9, JEIHIE (K itk
PR R 22 58 RO B 1 O A RE A Tau &% At

IRk, b ,GSK-3 8 REJ&: Tau & 1 1) T ZL BRI
filg , MAEJR S AT 55 SR TR IR IVLEE -3 3L
fit ( phosphatidylinositol 3-kinase, PI1-3K ) FiiE, #i
2870 F B SRR AR PR AL R 00, SN A R R OKF
TR S RIS RS R F S R RT
P, S ECT Wb PI-3K IE R T R, T P1-3K AT E i
H B IEE TRk RECT Y Tau 2 FIBERR b iy 3222
WG GSK-3 B HARTE ML AL AR Ay iE ALY, el ik 1 30
Tau #5111 AD HEEUE

AWEFELL 2 BIWE DRAR B E BT 4, B S
F¢ 2 AUBE IR K B Tau 25 FIBERR AL AR L, SRS MJBE
B RIMPUFBOR D R 055 T W SO A s A
ZPEFEPA T X Tau & Ok BE B R Ak AL 261 7
PR, A E ok R % A% S R MR T 2 AU PR
SRR Tau 2 B IL AR T, TR L
% Tau 25 193 BERE R AL R MILTR , #8782 B8 PR
YES AD s 4 IXURS: PR 18 ELAHIL A

1 HRSHE

1.1 ##

111 F 23800 ABLE HRIR A k4 4 Hi ( Rosigli-
tazone Maleate, & % 2 1 o KA FRAF] ), BEIRAAL
% (Streptozotocin,STZ, £, Sigma A H]),Rg-1
MR (Rg-1, 45 B >98%, J i M 35 12 97 B A bR
N, AR HE (Lithium, 43 >97%, |- 1 52 538
FRRAF]), 4l L- 42 W (L-Glutamic acid, 3¢ &
Sigma /A 7)), St N\ p-AT8*22 B v [ Fi 4 ( 3 [
Gene Tex 22 Al ), Morris 7K 2 B MU 2 BT 22 48 (b 5t
FERE2ERERE)  HPLC (il R4t (36 Waters &
")), LIk R85 (3£ Bio-rad AR ), 21
RERAN IR R 50 (AR & 3 FRFR Z AR AR
PR ] ), SM600 4> H sl bR A3 (1 i Kk A1 BT s ik
BIRAF]D,

112 Zah4n £k 24 F{gREEYE SD(Sprague
Dawley) f K, 48 250 ~ 300 g, H R Bl k25
SR FR AL B SR RS E X R 4F4b, 12 h
ARG 28, B i OK B, B H Ald 2 min, (R BlLE
O] S S RS RN
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1.2 XWHE

S50 5% [ B2 2 A5 U s S 50 s ) Ak 3 0] )
T T Rl 2 2 T E R DA 5% e (52 56 3 P ffi
FALHRFE P AT o
121 S oate T LR 3x2
Brin it B BENL AN 2% 2 AT &, B 2 A
Wl DR 1 A5 T B (3 /KO 3 B IR TR LR b e R
FIERCED o B b v B AR O I T 5 /N7 e e
HRAL B 2 ) A2 T 151 (2 AKF: ToAb & B A& 5 A
2118 3.0 mo/kg/d FEE 4 JH).
122 ¥ Ti4ae K 48 HKREBENLS 6
ALY, FAL 8 H TG MR TG
F5 + TR G F e BR 3.0 mg/ (kg -d)EE 4 F);
(IR R A R 5 IVAL G Re = b e B IR
B+ B HNEA F e 8 3.0 mg/(kg-d)HEE 4 J&); V
2 (FR I R = B AR R I TR G/ N i B R A
WIER ) 5 VIZH (i R e e 2 IR I s e 2/ IN 3R
IR R + P& 4% 1R 3.0 mg/kg/d H#EH 4
JE) o TR R A SR I S 96 KRR A 25 I LB
1.2.3 K AM B FIRFALR o 2 AME AL R ) VE
ARBTG5 28 HRHO R 25 K P18 8 o i A T 0F
53, PR s DA PR AR « — ok i 2 B PR BB
T PSR AN LA T 5 RIRGTRAAE , (HL UK 1
B oy — PRIy 2 TRUME PRI o i ) LA g
5 B BT BB AT T SRR AR o 8 N MR R 1
Jei BN R 2 AUBE PRGBS I BE 5 2R R UARIAY .
P SD KR 48 H, Horp 32 FUR =i i b s 2 K
R A IR EY) 26.0%, 5 H 5T 15.2%,
JIE i 58.8% ), F3 4 16 R B i X} HRAL , 232 1E 5
KR8 S, BEHLA = Ag = = A R 4L 16
H, $2 1820 ~ 25 mo/kg 71 8 1 S B IR A T &=
(Streptozocin, STZ; Sigma /A ), #3713 T 0.1 mol/L
pH 43 IR gz vpilrh, B RIS 1.5 ml),
72 h JE KU, o (GEEBRAAF]D) i
BE=16.7 mmol/L . JRAEFFEE FHYE R & A 2y, ol 2 Y
B PRSI s % 16 1 i i veo b oo 2R AR K Bk e
S ZEAPUBIRL, S RACHUB AL Fx) B2 SC 50K
FRUIE S TR S PR R 22 vPi 1.5 ml, SCUG Sh Akt il
.16 RO REE3Z 2 AU R AL A, Horh
BN 14 FUBERD S BEER 2 R RRIEAT 2 HOBE IR
PRS2 H A4 iy , A ACKH I SE 36 20
1.2.4 K RAM B FIRFALR o 2 A M KR AL R ] 1F
R BRI I 2R SRR TR R 2 TR BR e 455 Y %) 1 A 52

B, PEAT AR o R, Rl R e 2 A Ak B
G A SR AU O SR e A T ol e 2 S R
PTG br LARR SR Y 19 15 R AR5 HOMA-IR
(homeostasis model assessment-IR,HOMA-IR)= %5
Jf§ g8 5 & (fasting insulin, FINs, IU/L) x %5 i 1fi 4
(fasting blood-glucose, FPG, mmol/L )/22.5 %/~ HE
BRAR L il V2 8 R B
125 FHIVELE  SIPERRIRIVERIITF &
W, A& 5 B b FEZH FH 2 ¥ 51 2 B8 3.0 mg/kg/d
HEH 4 JEH(CE A& G R pR 5 22 3R L 50 R PR ]
M), 72h J5, Wrsikbse KB, SCderad B v | ik
KGR IR ZATAMT RN 25 A I
1.2.6  Morris 7K & (Morris water maze, MWM )41,
M F G m K R AR %0 SeI T TR 4
24 hPy JF-4 Morris 7K 2K B Kl . Morris 7K B 93 7
FT MV 4A4A%RBR KRB R F R, s
M, K-S E T 1 2RKI T 2em.
A LBGAE 9 Am ~ 3 Pm HE4T , = N L HR, V)i ilcE I
JTGIRAS—3, KIR (24 + 1) °C Morris 1.0 FAFER i
IEE ARG o1 ~ 6 d £7 2 (LA TS0« F 3 st
TN T IV IV 4 4NG R R B 7] 3l
BEFCA KA, WEEIF I 120 s, K a5 & T
I ZFRIEHKIE T 2 em. #ERRFIC KR FHELIF
J€ I~ 55 9 B ) Ay a0k kR AR B (escape  latency,
EL),#F 120 s i REREPE-, 05 [ 2= V-5 153
30s, BkaRETER IRl 120 s, A IAE SRS LA 1~ 6 d 2k
WEVR ORI (B AR 2 ) L, FLB (s 2 )
RE 1B AT

55 7 RS MATHRE S50 WBRF- 5, # K U BR
JF- 15 dpeazs TN R ) b BE A K H L BEAR R G 5k
KETE 60 s A BRI ATH, URFERE 14
RIR 33k At 1] B 23 ] B8R B5F ] (space exploration time,
SET)YERICIZS:T , Htd s ic A2 i ik by
1.2.7 B £ Morris ZK 2K B MALE W5 24 h )Y
B S K R 204 IR S 1.5 glkg 20% % 5
HH R TR BRI I, B8 B S T B 4 i 28 485 7 55
DEPC KT bW 53 1328 , 3 5 UM 5y o e O o 1)
BHAAMIC G E T WA TSR, B A -80°C K
AR PR AT , 255 Western blot #6300 5 5 )i Eh AR
HLMA L ml I - KW, IR A3, B 45
HW 4°C,10 000 x g, #5015 min, BV, S8R I
UE 5 B -80°C VKAR VR VR R AE R U 1A (Glu) 1 25
w(pglgit).
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1.2.8 &k 48 €3 % (high performance liquid
chromatography, HPLC)#:-l Glu 255 v 4%
DUAE i« Ak AT 1 S BRIV S 2L 850 3K 1 v
W o (O3 551 : 18-0DS (A ik kLA IR 35°C, i shiiH A:
0.1 mol/L BSERAN . JishAfl B: Il , E4T 0k B Uk
i, BEEEVEIRAE T : (T,B%)(0,45%)(1,65%)(6,75%)
(20,45% ), M EhAHZE 0.45 m AL uE B ok 88 75 i
o VH 1.0 ml/min UL B 250 nm, & 5K
410 nm, LA Glu W T AR ot o 28 SRR Br v T A 1T o)«
Glu FRESH DK 100 o mol/L A7 TR 1 , TN T ¢ .
FTHE K AT B 100 | bR ol 4l SRR SR TEP
Erh A 100w AR N 2 min JEHERE 20w 1.
Glu FnifE it Ze (g7 < Be il i B2 43514 0.150.0.300
0.735.1.470.,2.940 .3.675 £ 5.880 mg/L 1 Glu # i
VAW, AT A A A B 5 0, I FH MR 75 TR T R 4y
Mo S Glu & AN - X 2250 BT
R, A VKR B F R (1 mol/L, 2 ml) , vk R 213K .
W51 T 4°C 7 000 r/min B0 30 min, B IE W
BT 20°CURFEIRAE . B 1 ml AL ZUA0 s wOm
0.75 ml 4%t iz S AN TR 21 ,4°C 3 000 r/min
B0 5 min, BUEIEWGT 0.45 wom BB, 438 AR5 H
AT 24 |, FERERE I AT A AR 12 01, 1
52 490 2% w3k (pH=9.18)960 . |, TR 47 , T B 42 fhil £
20°C NHFE. 3 min JEHERE  BREEVEMG, M E Glu &4,
1.2.9 BEEEK % xR M A 2 (enzyme linked im-—
munosorbent assay,ELISA) & 4 M p—PHF1%9%/404
P—AT8*¥W22 n_12FE8%%2 44 f 5 WA D, 5
3%, H00.2 9,1 000 x g B0 20 min, B 137 i BN AT G
W o FRAS BT TRGE B, BRI B0 B o B A IS gk
JE AN BRI, S — O T 2 BT -20°C
-80CVKAAVR R IRAE I o R AL IA 0> ELISA
2 K PUAR B TR PR AR L, SCI AR AR Sl v
) Tau 5 2 5 AUAREE A, W IR 2

F 1 Morris KR EINFI R SR L3 - PEieEE K H

TN AE D ZALBIDT Tau & HPUARFBR S E Ak
YIREFRIC A SE 2R, P Tau 3 PR S 45 S 7R 6 1k
BUikSs & AR G R R S PELE G e e
A, VR R MA R EIRY . R UAE
450 nm K AR G2 FE (optical density, OD ){E , Tau
S ODA450 fH ] 52 1F L, 38 i 2 il b fi ih £k
SRHFRA Tau 8 M
1.3 FitEAHE

K HI SPSS 17.0 Geit 23k A T8 04, 11
ORI £ ARIE S (X + ) Kam , W& LHREARTT )7
2EFVERGIG , SR )y 255 K A LR AT THIT IR
TI BRI Ry 22 AT 45 A B R 2R 000 RN A8 B AR
FHEAPRIZR T3 22 53 W 7 vk 43 A 45 A 3L DR 3R B 000
A7 LSD 46 45 F1 SNK-q #5595 7 4 LL 4%, P <0.05.

2 R

21 RWKRBRAIAZIBE S kB EARBA(EL) A=
B #RZE BT ( SET)

IE 7K T3 o5 IR 5% 25 HE B ] 38 A R A
BI iE < 20k e AR 1 ( F=56.414, P =0.009) I 45 % 2%
i) 3% 2% i a] ( F=37.705, P =0.004) (L35 1.2); B34
i 25 4% 1) A R i MR I 25 HR A R A AT 1
T A AR DA B A R R (b BT AR ) 1 =119.820, P =
0.011) (#5 [BI4R ZK I 8] F =63.363, P =0.001) ( L3
1.2),
2.2 HPLC &M ER Glu E85HEE

I 7T 38 1o R IR 5% 22 R0 ] W S 3 g = v
Glu ¥ B (F =67.945, P =0.003 ) ; & 3 iR & #% 1) i ]
I/ IR AT 38 5 AR 5 2R HRPT 2 30E S Glu
WY b R 2 (F=33.012, P=0.015)( .3 3).,
23 EEEBEE WM FNER N Tau-5.
p-PH 7] Sersoe/404 p_AT8Ser199/202 EXREDHHERIZE

R 4~5 FT I, OB 7K ST 3 e R 5 R A

(s,n=8,X+5)

413 LSRR % % 51 i p/i=big At FAE PfE

25 X IR 35.59 + 4.61 36.05 + 4.05 35.92+7.24 1.882 0.439
QI G e 49.35+3.72 56.12 + 4.53 54.95 + 6.02 59.510 0.001
JBR R =AU 45.22 + 4.34 50.43 + 9.57 48.01 +11.03 62.132 0.006
it 43,95+ 7.10 58.44 + 18.25 51.62+17.23 119.820" 0.011"
FAd 25.693 54.181 56.414"

Plg 0.001 0.000 0.009" 62.002? 0.001?

TE: D) TR FEETHRA PAE;2)SCHRNA) FUTRA PAE
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Tau 25 1 BB R 1k 2 B ( p-PHF1%%4% , °=63.061,
P =0.001). (p-AT8%22. ' =74 503, P =0.002) ; &

P =0026) M Tau & H Ay B R b 1Y R E
(p-PHF15e%%, [ =9.264 , P =0.012) , (p-AT8#2%2,

SR 5 46 B T 7 Tau-5 14 01 (9 U5 ( F =29.124,

F=14.752,P=0.004),

R 2 Morris JKEEEINF R ERLL B : = EIRERE  (s,n=8,x=xs)

217 IR R % % 51 pievig At FAH P{E
ey EpoiEaE] 31.31+6.13 30.19+1.62 30.63 +9.59 3.327 0.565
TR R B 2 19.99 + 1.68 15.74 £ 1.95 17.12£3.15 22.076 0.000
JoR 5 ZE AT 22.85+4.71 17.83+1.36 20.02 +8.21 56.686 0.000
At 26.90 + 8.87 22.97 £5.02 24.98 + 8,51 99.931 0.010"
F{E 40.051 39.656 37.705 63.363?
Py 0.000 0.000 0.004Y 0.0012

W D FERH FHEHEA PAE;2)38 HAUN R FSiHam Py

#3 CGUEARBIELAHTHMEE (n=8, wmol/gprot,x £s)

215 TR T 4 51 ToiRIT e F{E P{E
75 ) AL 48.85 + 7.86 50.04 + 5.72 49.55 + 8.95 2.048 0.591
MAE KP4 69.92 + 8.63 100.32 + 26.81 85.77 + 53.82 115.131 0.000
JR 5 ATl 57.53 +5.27 86.98 + 24.11 71.85 +42.73 55.209 0.000
a1t 59.55 + 8.31 74.78 +22.24 66.96 + 32.12 273.154" 0.003"
F{g 10.152 35.001 67.945Y
Py 0.008 0.012 0.003" 33.012? 0.015?

W D FERH FHEHEA PAE;2)38 HAUN R FSLHam Py

R4 p-PHF1= ERHEKRRBIHHNEE (n=8,ng/lL,x£s)

2177 IR R % % 51 B TCIRIT &t FfE P{H
Py EaE] 229.25 + 43.76 236.13 + 38.72 230.69 + 68.11 25.765 0.000
BT He B 2 271.50 + 27.63 315.13 + 26.43 291.31 +35.18 11.392 0.015
RS R 255.13 + 29.80 296.33 + 24.93 273.63 +33.32 8.062 0.023
&it 253.63 +30.30 240.45 + 75.08 248.54 +70.98 45.946" 0.000"
F{& 13.984 58.481 63.061"
PiA 0.009 0.002 0.001" 9.264% 0.012?

WD FERE FHTHEM P ;2)38 AN F&HE PH

R5 p-ATS*™ ERAEARBEIHNMWESE (n=8,nglL,x=xs)

217 IR % 46 5 pnEris At F{E P1E
P oyiEaE] 502.63 + 56.09 511.50 + 166.67 506.06 + 289.46 67.108 0.000
TR B 2 591.63 + 35.40 633.63 + 73.54 605.86 + 92.14 64.643 0.000
RS R 543.88 + 26.69 580.25 + 67.32 565.55 + 106.46 75.696 0.000
&it 548.99 + 93.23 583.03 + 144.66 565.92 + 165.53 174.481Y 0.000?
F{H 96.442 44.155 74.503
PiA 0.000 0.028 0.002Y 14.752? 0.004?

T D) TR FEETHER PAE;2)SCHRN FYTRA PAE
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3 itig

ARG IE RS ZZ AT S 2 RUBE PRI K R
YE R WEFE 0T 4, W 58 3 G Al BUIR 28 R 17 Tau
BB BRI AB M FE BE (A8 Ak o AS R 534G 0 3 79
SRR R N7 Tau 2 R (LB m AR EE , R
K I Tau % M TE p-PH FlSer3961404\p_ ATgSrs9202
p-12E8%%2 55 4 A J IBEIR b /K-, & PRAE 2 b
PRJp A1 N e &) R HRPUASE AY K BRU A T Eh 2R 2 BT
R B 4 A 34 8 A i B R Ak el A% T L 2 7Y
B PR A B R BRI S N Tau 25 A 1933 E R IR L A2
B 2 R AR R RO E AR N
RIIE , H KR 6 5 B v] T I8 Tau 28 1100 B
PRI BRI

Tau 5 A BEIR 1632 B 1 e R B 11 ol R T
B OL L IR 4504, GSK-3 B Sl JA A 1A s P K g ey -
clin activiated protein kinases, CDK ) F12£ %4 J5i 18 7%
 F 6 (mitogen activated protein kinases, MAPK )
AJAEAE Tau & FIBERRTL . Ribeiro Z5U& BH, kI 25 H1
IGF-1 7] LU it P1-3K/AKt 15 53 J& 42 1 32 1 & 1
SRRTIRE, PE 21 B 0 1 8
1T RBEEsT . LAl Bartl PRASZ & B, FEAR SN 72 N
P22 o0 WL 22 2 A1 R TR I 2 KT R AT LA
PI-3K (3% 14, i PI-3K Al 3m@ 1t H B s M Bk S
R UERY GSK-3 B H A TE AL B 4% A8 Ry TG AL AL, ML
m Tau & [ & p-PH [ Serdo6u04 p- ATgsers202
p-12E8%22 S 5 R AR Ak . ASBIFFEIE FH 1 I 5
RIS 2 BUBE R R B AT BB T 5 = 4Kt
NS R ) e B R s b7 ol N D = 5
Tau £ U R Ak 1 3 22 R IS PR T, B2 Tau 2R
F7E & U GSK-3 B8 MIME T T 2 Bt BE ik iR 1k
[ gt

ZF R, AR S e B PR ASE 28 r R 1
H Tau 8 2L BEBER AL 1, I 5 RALHT S BN 5
AL R S AR RE S Tau H
SR R IR LI FR . G R R 2 BB A
AD 19 RS PR 25 SR A AR s, RO 2R i ARAS , e
FHCHUR 2 FUBE PR ok 1 RV B Py Tau 25 1 7E
p-PH FlSer396/404\p_ ATgser1 99202 \p_12E8Ser262 % LA S
P 2ok BE Wi R AR B, R T T T S i 2 e S e 2
396 ST A3 WA RN s | 1 K BRI S b 28 e Al R 1 A=
I RE RN, e B0 S I D REZEFLAI 2% )
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