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Abstract: Objective To explore the impact of fibrillar ABi..o and soluble AB oligomers on the insulin signal
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transduction pathway in Alzheimers disease (AD). Methods 1) Primitive rat basal forebrain neurons were cultured
and evaluated with. Morphologic, cellular vigor and IR.IRS-1.,Akt/PKB.CREB. Bcl-2 expressing changes were ob-
served by fluorescent microscope, MTT assay,Western Blot respectively when the neurons were exposed to fibrillar
ABi.10 with different ending concentrations (0. 1 pmol/L, 1.0 pmol/L,2.0 pmol/L,5.0 pmol/L,10.0 pmol/L)and
different duration. 2)5ul soluble AB oligomers were injected into lateral ventriculus of the model group by a microin-
jector under the stereotaxic apparatus. 5pl saline solution was injected into the NS group in the same way,and the
control group received nothing. The behavior was evaluated by the Y-maze test after 2 weeks. And then the hippo-
campus was removed and underwent immunohistochemical staining. Results 1) After being exposed to fibrillar ABi..
for 48h, the neurons exposed to higher ending concentration(2. 0,5. 0 and 10. 0 pmol/L)of fibrillar ABi..o showed sig-
nificant changes in morphology and cellular vigor:average process quantity of the neurons,average process length
and the length of the longest process of neurons were decreased significantly,and the results of MTT assay showed
that average OD values were significantly decreased. 2) After being exposed to the three higher concentrations(2. 0,
5. 0&10. 0 pmol/L)of fibrillar ABi.., » the expression of InsR.IRS-1.Akt/PKB and Bcl-2 were significantly decreased.
When the neurons were cultured with 5 mol/L fibrillar ABi., for different duration(24h,48h.72h) ,the above indexes
were decreased by time dependency. 3) Compared with the control group, the expression of InsR,IRS-1,and Akt/PKB
in AD group were decreased( P<Z0. 05), which was statistically significant. Conclusion Conclusion downregulated
insulin signaling pathway induced by fibrillar ABi..o in cultured primitive rat basal fore-brain cholinergic neurons,
which is dose-dependent, may contribute to the death and loss of cholinergic neurons in AD. Soluble AB oligomers
could give rise to learning and memory disability. The mechanism may be that it lead to abnormity of the insulin sig-
nal transduction pathway of hippocampus neurons.

Key words: Alzheimer's Disease; Amyloid protein; Neuron;Insulin signaling transduction pathway;Rats

Alzheimer %5 ( Alzheimer’'s dementia, AD) &2
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* P<C0.05 7~ AD %0 vs NS 20 ;AD 4 vs IE% 4

26 BARRBELARLZRBMLLER

AD 4 K B 5 X i £ 50 InsR. IRS-1 F
AKT/PKB ik 5 1E & 41 FER 7K 2 AH EL s A L 20 i
FOEAE11.12.13),

. control

" 3 0.1umol/L
71 e 1.0umol/L
3 2.0umol/L
== 5.0nmol/L
= 10rmal/L

CREB AkVPKB InsR IRS-1

H8 TRKEARM AP W THAMERMMEREHETLRELEAES R FARZMXEAP WO
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1.0
Oh
0.8 control
e
3 [ 24h
AKUPKB T 0.6 control
pu E— 43h
InsR g 0.4 control
o C— 72k
IRS-1 02 control
oy GNP GNP @ (-actin 0.0
AkVPKB

Oh 24h 48h 72h
B9 =8 oh24h 48hf 2h EEA M AEHEWE TR ZEFHFAB X ETANMEX

S control
group
pr-=_1u0| p<0.01
P-:D o1 ':' C—1 AP 24h
p<0 o1 group
I_‘I 001 P=<0.01
"“ r | SEEE Ap 48h
group
/3 AP 72k
group
Bel-2 CRERB Akt/PKB Ins IRS-1

H10 5 pmol/L 4 ABo EAAEMEEERSXEFETHERABMMXE AN L

InsRZEAD 4L 5 NSAMEFAMUEANERK WEECER, H2FH 5% FX(P<0.05) ;7 NS 4 fr E

HUHEKRETLWAE ER(P>0.05),
H 11 A InsR % 5 B4R % % 4 b i 3t K RO S # 2 0 4 6 (X400)

IRS-1 7 AD 4L 5 NSUfMEFHMILE AW R R . MELFCER, £ 2

E#AkETALER(P>0.05),
M12 A IRS1 % w Bk ek At Ex Ak RiED W E L6 (X400)

BA Gt ¥ & L (P<<0.05); 7 NS 410
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g

Akt E ADA G NSAMEFAMULEXEINERRK BEEFCETR, HZRARITFEN(P<0.05) ;& NS4 E

HHRKLWE ZF(P>0.05),

13 A Akt % F B HE £ T H AL E A K BB D A4 T 3 € (X 400)

2.7 BZAKRAELMNZ T InsR.IRS-1 4 Akt/
PKB -F 3 & % B AL # b 4x

2 ATLUE L IEH A NS 4 InsR.IRS-1
M Akt/PKB 1Y 1 34 0% % B2 AR L, 1B Ib AD 41
FLUATEIE W A M NS HA My s, HE R h
giit g E L (P<0.05),

%2 3HARELHZT InsRIRS1 A
Akt/PKB F 34t % EE LR (x+s,n=12)

A InsR IRS-1 Akt

AD 4 0.12+0.01 0.1440.02 0.1240.03
NS 4 0.4040.02" 0.39+0.06" 0.38+0.03"
EE 4 0.384+0.07" 0.35+0.03" 0.35+0.06"

% P<C0.05 & AD 4 vs NS 4 ;AD 4 vs IF % 4
3 it

AR J& AD [ 3 & BE (SP) A9 #% .0 A1 32 2L AL
g3 FLXF i 2 T Al M i FEPE AR FHAE AD 9 KR i
HEAEH M AR B BA TR — BRI # &
TER T SRS ATk 456 BIEM AR
XoF 2 40w VR B AL AR T . Hugon ]
DRI B, AR 51 2 41 i PR T Rl B o
caspase CF: Bt & 2 K 4 & IR ¥ 5 1 2 ) R AE
FH 100 55 A A Se gt & B AR BB RS m L 5
KB40 INOS K3k, 774 K& i NO, &l &
I, R G AB Y B PEAE AL ST 5 i — 2 1 IR
AR5

TEP PN 2 R GE RS = AR P & B FR A
M & $EAIR 1 200 R A7 005 00 1 D 9 15 233 3k 5 4 o
) InsROUR S ZZ O 456 HIEE RZERIEY
W2 AL WS R B R Z KR -1 (IRS-1) , 3 i

PI3K-Akt & 1215 CREB, 7 CREB # & 1k . &
J 38 o HE A B IR Bel-2 58 B 40 A7 AR B VR
A BT 7S TE R R /N BRI 5 22 IR | (IRS-
D5 i BHWT IR 5 2 /IGF- | {55 8 %, $ 30 GSK-
3UEPERG R, ST B tau 09 B RR Ak AKOF 58, 78
200 it P 3R O MU e 220 5 2 ] s B A 48 G 1Y BT
TTMER, EHFEE.JERREFESHFHEERENS
AD Z A 2% R 4 Ak L £ 19 5 12, Hoyer ' 7 42
HTHEUE M AD 2l & NIDDM (IR B 1% 4K #i
PERE R 7 I B A 1A 7E BT AT AD 5 ) v A A
— /NI CR Y 5% ~10%0) By A& i T3 %
AR TR TR A AN R R 1. AT BT K
IR AV BE (0 2F 2 £k ARy o XTI B B 25 0 JBE I
=50 G % th InsRLIRS-1, Akt/PKB,CREB
Bel-2 Y 235 JC B 1 o5 A% L $5 7 A% ok B % A 22 o0 1
JiE 5 R G T SR R B, ATRS
We B 27 dE Ak ARy T TS Y I A RE # £2 0C InsR.
IRS-1.Akt/PKB K Bel-2 B3 ik ¥ i 2 R, FE T
FREE 5 ET A b AR VR B 52 B0 IF AH G 5 I 2 1 [R]4K
FE . FRATHED InsR o] B8 J& 2F 4816 ARy 19—
SEG AL T R B B AR M B 2T 2 Ak ARy IF R
Xt I B B A 5 e R S R 1 1) 2 S o AR
B InsR FRAELF4E1k ARy AU B BEZE S0 40, 4R 4
b ARy T BEE 1 2 25 InsR 1925 6] 4 42 39 T A A2
U 32 AR B BEXT IR 15 2R A5 5 i T 0B B R AT BT, 1
InsR 2 IRS-1 ik N Al 8 5 2595 5 1) 20 Jfd
P Ca®" J Al A7 56, 17 H 3638 T IR K 2 52 X T g
PI3K-Akt & £2 1 306 1E 5 i B Bel-2 35 1Y BE
I HET SIS P 28 T 0 1 R R R TSIk,
FMTRIZ AR A F T 1 K B B 24 2 i 42T
REBE AT, S EOAF DI RE 0 1, B AD BB K U 5
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X InsR ik LU IE B 4130 0 Fl IRS-1 kW fI% , iX
5 Steen E F M E ) AD B IRS-1mRNA /K
- I AR 45 R — Bt

BRERNY BoR, 548 AD & M . AD
N D4 41 Akt/PKB, CREB, p-CREB % i
WD AT B LB 45 R B R CREB Rk A
B 2 s, R AT IN Sy 4F 4 Ak ARy TT RE 3F A X
CREB 1 3% ik B $2 1 S8 5% i, 7 )2 3 5 % InsR,
IRS-1 K Akt 3k 0952 M0 1 15 i, CREB #§ 2 fk (p-
CREB) (43 /> , p-CREB & ik 1 9 /b 1 1fif 51 2 Bel-
2 FIKM T,

FiAb B & B IGF iE ] 75 76 PISK-Akt/
PKB {55 &4 J5 8 i 410 0% I 5 O -3 o (gly-
cogen synthase kinase-3a, GSK-3a) ¥ 7% 4 M s 2>
AB HYA AL, GSK-3a & 8 UE 52 7] 38 i 9 5 v-43 W
it (%) 355 P T A 0 AB i AR A I . AT EHF S
WED] IDE (RS R S5 A B, 72
Mish AR 7K 2 b oA % EEAE A L i IDE W) A] G
ZRERES RGN Zhao HTIN N L
Z A F 10 PISK-Akt/PKB {5 5 &2 ] i 2 5 x%f
IDE P i 1, 4k s i A A YRR . BRI,
ABXIR R BG5S S MM EEN S — P
B AR DRI B, 3 177 2 — 20 T X b8 00 i
FAG 5 e T30 B B AR L OB UGG I8, 4
SN L TR/ A 1 R RN

FATT Y 52 56 45 L I8 R 7 55 7% 00 A6 RE # 4
JCAE Z AR E L b AR T TS L B A5 24 W28 I
MTT 5256 ¥ 8 7 2L 40 M 76 1 A 56 B T v, (H e 2%
SRR S T NS D LR el IO P =R TS R i
TS FRATTHE AR v FE 2T 4k Ak AR, o XoF H B BE # 22
JCA] REAT 280 Pl 26 78 75 0 iR TR 1 0 L 6 e A
it — 2 M BEoE .
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