R EHKRE R

Journal of Tianjin Medical University

22451
2016 49 A

Vol. 22, No. 5
Sep. 2016 391

XEHS 1006-8147(2016)05-0391-05

B F ERHTRL AT AD A /N 2 373842 & PI3K/AKT
IER=p et LA

1‘1%% ] 7£ ﬁﬁ !}lj\ﬁl‘ﬂh !ﬁlj\iﬁ y E E ] f'%ﬁﬂﬁ
(CRFBERIR A B U=, KT 300070)

¥
L

HWE HM WK B KR BB K HI02 57 F R % &K (AD) B R ) K 5 2 ie e %o, Wt £ & % @ iF PI3K/AKT
B AR R, TR (1) % APP/PS] A5 /s R KEAL S A AL A 28 Fe H102 42540, 3% B A # B 4 % 49 CSTBL/GJ A B4 %
P2, H102 42520 K A A6 25,5 pl/d, @i Morris /K% E AR M R B 48/ Rog 2 RGEIChe e &, (2)R A Sl
RT-PCR & Western blot # K| PI3BK/AKT 1% 5 i@ 3548 % & & P85.pAKT #9 % ik, Z5R: (1)Morris K &40 27~ HI02 &
L[ RALAAT I VAR IR & S ML TR M, A A %43 & L, (2)PI3K #9 mRNA 84 20 2 F 4%, & H102
2525 20K F B3 5 TTGBS 49 mRNA /K-F EAEA 15 3, & H102 25409l 2 T8, & HI102 42 afe iR M2 A A 2%
£ 5, (3) 584 40 )b 43 H102 #2540 PI3K(P85) 5 pAKT #9 %5 A 25, (4)PI3K A= AKT %8 A3 & 7 HI102 424
2004 b S AR K I B Fo il B AR A A B 238 e, 518 - H102 8 33338 7% PIBK/AKT 43 538 5%, 4 M By 5 W i Gk 38 Jm | i
AR T AR 69, A 247 AD e94E A

KR B K E ML AR ; APP/PST SAEIK ) /N 5 Morris 7K 3 8 s PI3BK/AKT 43 5 38 % 5 7 /R 3K i 2k %
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Effect of B—sheet breaker peptide on learning and memory and PI3K/AKT signaling pathway in AD model
mice

FU Xue—fei, LI Jing, SUN Feng—xian, YUAN Xiao—yong, WANG Chao, XU Shu—mei

(Department of Physiology, Tianjin Medical University, Tianjin 300070, China )

Abstract Objective: To observe the effects of H102 on the learming and memory ability in Alzheimer’s disease mice and to explore the
mechanism of H102 participating in AR metabolism. Methods: (1)The mice were randomly divided into normal group, model group and
H102 group, and were treated with intranasal administrated, 5 wl/ d. Morris water maze test was used to record different changes in spatial
memory of mice.(2)lmmunohistochemistry was used to detect a specific protein, and RT-PCR and western blot to detect the expression of
P85 and pAKT. Results: (1) Morris water maze test showed the H102 group in place navigation and spatial probe test was superior to the
model group, with statistical significance. (2)The level of PI3K mRNA decreased significantly in the model group, with H102 group
significantly higher; ITGBS mRNA levels were significantly lower in H102 group, and there were significant differences between the model
and the H102 group.(3)Expression of PI3K (P85) and pAKT in H102 group had significantly increased as compare to the model group.(4)
PI3K and AKT immunohistochemistry showed that positive staining cells in the cerebral cortex and hippocampus of H102 group were
significantly increased compared with the model group. Conclusion: H102 through the PI3K/AKT pathway of the insulin signaling pathway
could increase the expression of IDE, which may further promote the endocytosis and degradation of AP in the brain, thus accelerating A3
degradation, and enhancing therapeutic effect of AD treatment.

Key words B-sheet breaker peptide; APP/PS1 transgene mice; morris water maze; PI3K/AKT signaling pathway ; Alzheimer’s disease
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-5 e fk 10g AH5C, 1T IDE JE B E 27 T3
B X, AR5 RY] AD fBE T IDE (3RIA R
AT PEMES 52 F 30 HI SR IDE (99875 07 2R 5
AEXT i UL L RS2 AT AR 2 I B 2 BELIKT
JRAE 20 AN AL At Tau 28 A BRRR 1L A I 2
(A 10 1)V R, TR B 38 o] 32 5 AR 1Y % i il IDE
NEP (132358, A5 BEUEE B ZBHETAK H102
B Z5%F APP/PS1 XU 5E R /N BRI ) PIBK/AKT
S TE B REA , RTT H102 455 IDE FkAgLH]
1 MRE5HEE

1.1 3% 3h4h  APP/PSI WA FE K /N 40 H
(25.5~30.5 g), [ 51 C5TBL/6Y /NERL 20 H(23.2~
28.61 g), IrAT /NIl 24 RS W FIb st e B A
PR A A BR A | iR T R ER RS 3
iL> SPF s b5, W BE R (24+1)°C, 12:12 h G/
1 (6:00 Am)FFIRZ TIEIE,

1.2 A A4 H102 R Fmoc [EAHA R H
RO AR AlA , BT e AR 95%( L /R
HEAEABRAT] ). Anti—-pAKT, Anti—AKT, Anti—PI3K
I F Abcam 23 F),USA; HI % SABC H s 41 4k ik
&, DAB Wi & B RO =AY A\
BARBERIC L PR 1eG, BURMEARIC L EHT/N R
IgG W A AL LR A R A TR A F

13 s shik  APP/PS1 RULFEN AD
INEBERL Y A 2 4 AL A H102 24524540, C5TBL
16 /INERR IE R IR A, BE4H 17~20 K, RS EA
25771 ) H102 25 25 20 ] Al 45 25 2 45T 33 mg/mL
25K 5 pL/d s I R FIBE R 0 B i 25 7 SR R
HRRA R (B 0.5 ¢ 72 B & 0.1 ¢ BSA % T 100 mlL
XK 385, R HTRHS ) , 1E2E 5 .

1.4  Morris K g mlX K F B E VAT
S AN AS R SL I 2 N5, SCERTHT 1 d RN
BT KR E K 2 min, 8IS N KK R RS
IEASE T, B A TR E S =R R m, & H
AR R B g /N Rk 2 IR (BRIR 90 s ), DTk 5 d.
O/ N HRTFIC - B s (] B 6B AR 40T
WSH/NERAE 90 s NARIREIE &, MR G| 25 545
B 20 s, BEEERIRIIC N 90 s, I A RL AT 525
TELEH 6 HAMA T 5 AT 25 MR R S0 5, AH R A
) B, A3 — > A K 5K /N BRI A K T, g /N B
WEvk 1 W (BR 90 s ), ic st/ BRI VK LT , 25 58 %)
B A SRRt VA 71 Gl Ve K e . g R B Bl S 31X VN
FAS B PR AR S 00 1 15 - 15 UB B A K 1) S AE
iy i Hzs )2 2] e ) EEHE bR

1.5 Mz s® IS 10%K 650 (4 mUkg)

PRI/ INER , H PR T 1) Sl ) AN BT DK A8 T Ao e [T
DU R, B I T 7850 5 B O IE R o DA A2
W0 FR T A A 28 22 00 BT E Bk = Ak It [
A, RIS BY 470 B PR i 0.01 mol/L PBS 60 mL
B A O E T EE AR BUFIESE 248 1, vk
PR R, — 00 A ZH 2 53 B v R R SR AR
Je T80 CHRFEAT o I3 — MK B 2 28
4% R P REETRNEE 24 h LA L, RRINLLZUR UL
J& AT H A NI U T R R YT Y F L 1R
0 CAl KBS ZEZED R, VTR R 5 wm,

1.6  Western blot 247 M —-80 CrKFAHLHZHZH , M
PEALUFEINA 1:10(mev) 895 SRR )3 o IR
EE B, 12 000 v/min, 5 min, B E I, BI ks 4R
B o BCA YA 2 28V IV B, T AR 45
AR IR 2GR, RS e 411 A
Sx L FEGE ORI IRA), B 5 min, RI] B3 LA,

1.7 Sertafed & DR R NS 2508 K
WE53% H0, EIRHFEHFF 10 min, ZEIHKIZHL,
2 minx3 Y A 0.01 mol/L AR 25 i sk il
BT EAE R, Wb e S AT BR 10 min, PR | AR A 4]
Z IR PBS 19,2 minx3 ;AN 5% BSA A
FIREOCIFEE 15 min, (505, 2008 ; T IR B4 1) —
P PI3K(1:200) ,AKT(1:100)4 °Cid 7, PBS ik,
2 minx3 ¥ I RMCHFEPREH =50, =
JIFEE 20 min ,PBS Mk, 3 minx3 ¥ %/l SABC
W, WG E 20 min, PBS ML, 5 minx3 K ;
DAB I 51 i 2 . EP 4 A 1 mL BZE7K , A B,
CWASTE 1 IRA) BTG R, LK
ZE 1k A0 SN ST FE 5T TR s IR R A Gy, RGEIK A
Ay R, FRERTERS 4k, A6 BETEORG LBE K, R
B PR A, TR TS .

1.8 Real—time PCR  Trizol — 42 HLE RNA ,
FE L RNA ¥JE, W55 ¢DNA. 20 pL () RT-PCR
AR R 210 wL A9 2x SYBR Green PCR Master
Mix .5 wL ) RNase Free Water, L. TFiif5| 4
(0.05 pg/nl)5% 0.5 wL F1 4 L A cDNA ., J2 45 4%
FARAE P 95 °C, 5 min; 8P, 95 °C,30 s;iB Kk,
59 °C,30 s; #EAH,72 °C,30 s; AT 40 MEFAY
P1E 72 CHEH 8 min,

1.9 %t sk B xs Fon, R
SPSS18.0 it iAo 4T, FIFHER R 2 J5 22534
U TSEH AR, DL P<0.05 NESA SRR X,
2 %R

2.1 ATAFXER

2,11 EQIMUATSEE 5 R X FRA A L s Al
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ZH PJ3RE VAR 30D A0 Bt ) I R A K, s R B B
P (P <0.05) ; H102 2525 41 5 R RU 240 AR LL 3, SR
F1 NERRESE R (n=20, 525 )

RIS IR R A, B g2 57 (P <0.05),
W1,

Tab1 Comparison of average escape latency in navigation test(7=20 ,x+s)

215 1d 2d 3.d 4d 5 d

TEH %R 58.991+10.80 50.443+6.370 42.215+0.940 31.201£0.433 22.186+1.618
A2 87.494+5.570" 88.514+4,642° 89.872+0.044" 89.860+0.066" 89.833+0.921
H102 #5254 88.197+1.530 61.719+3.660* 43.201+0.941% 33.356+1.390% 26.163+0.543

SIEHXTBLAH L, P < 0.05; SEEIZHAH L, *P < 0.05

2,12 AMIFRLE  S5IEE X RA/NR IR,
T2 15 BV 7 15 U s b B B 2
5t (P <0.05); H102 25 2541 SA R Ll s s
BUEI L R E G4 (P <0.05) . 1
ZH/N BRI ) £, 55 0E N R ZE A, W S K, B
A 2R (P<0.05); SRRIZ AL H102 452540
WA AR, B 22 5 (P <0.05), W3R 2.
F2 BHBETAKHBTES(n=20,55)

Tab 2 Comparison of frequency span hidden platform and the
corner into water in space exploration experimen(n=20,x+s )

25 R B F- 5 AU IR 1) 1/
TEH X IR 1.6020.821 38.334+21.264
T2 0.00+0.000 129.062+37.672
H102 4254 1.20£0.867* 45.027+23.936*
SIEH IR, P< 0.05; ST AH L, #P<0.05

2.2 PI3K/AKT 4535 i@ % A8 % & & %)k 2040 5 B 45
R (DPBK AAE AT, e 2450, H102 45
AR A, AR R A OB | E R X IR
1 (3 P<0.05), WL 1 Je34% 3. (2)AKT fAE T
25 e 4 A Y (o AN AT RS S R ARV T
(1) CAT DX R R 2 )23 , T & Xo) B 2H BE 2 240 i 3 e
T B AU 5 (] VR, AKT kB4R ; SR 20 %5
TE KT HRZH A P20 AR, A0 26 (07 (P<0.05) , A5
RIZH 5 H102 25 25 20 PR PEAN DR EMIG, s (i
(P<0.05), 0K 2 )5k 4,

a: IEW AR, b ARIZE . H102 452540 5 b K2, T - 5 CAT X
El1 H102 3 APPPS1 WEEE/NRKME R KBS CA1 X PI3K
FIXRIRINE(THC, x400)
Fig 1 Expressions of PI3K protein in mouse brain detected by
immunohistochemistry (IHC, x400)

®3 KERED CAl REA/NMR PI3K BLL B (n=20,x2s)
Tab 3 Expressions of PI3K detected by immunohistochemistry

(n=20,x4s)
2H 51 FEPE 2 -5
)2 M CAL X
TEH T IR 76.00+4.93 78.00+4.24
T 25.00+7.67" 37.00+17.57*
H102 452541 61.00+7.66* 63.00£3.57*

SIEE X HEIA L, P <0.05 ; SR ALAA L, P <0.05

ar IEH X IRAL b BEHUA] e H102 52541 ; b KR Z, TS
CAl1 X
2 H102 3 APP/PS1 NEEE/NRARMEERED CA1 K
AKT FRIZHIFNE(THC, x400 )
Fig 2 Expressions of AKT protein in mouse brain detected by
immunohistochemistry (IHC, x400)

x4 BREANREERED CAl R AKT ML (n=20,x+s)
Tab 4 Expressions of AKT detected by immunohistochemistry

(n=20,x+s)
47 PR 2 A 4
Bz MGy CAL X
AEH X A4 58.00+0.084 70.00+0.005
AL 25.00+0.008" 43.00+0.001*
H102 4254 76.000.012* 64.00+0.002*

SIEHXTIRZIAH L ,*P<0.05; SAEHAILIAALL ,*P<0.05

2.3 PI3K/AKT 15 5 i# ¥4 48 % & & Western blot %
R (1)PI3K #E A 2H £ (1 3R 58 IR T % IR 2H (1
P<0.05), SHRIZH AL H102 452540 PI3K Fik &
2R DAL 3 )3 5. (2)AKT . p—AKT A AU 20 figi
W AKT M p—AKT £ [ 3K AL T 1E 5 X R4,
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1M H102 252540 15 TARAIZH DL G E 5 % IRZH (P<0.05), 3 iTtig
LK 4 }e 5% 5, AB R B RIDIR G A PR G 515 AD

IEF R RL] ML H102 452540

3 BAMNRRA PIBK EAMRIE

Fig3 PI3K protein expression in mouse brain by Western blot assay

FERIZE IEH XTI H102 452540
4 RAMNRBKA P-AKT EEHRIE

Fig4 p-AKT protein expression in mouse brain by Western blot assay

x5 KRANRMAL D PI3K,AKT 7 p-AKT EEHLLEK
(n=20,x2s)

Tab 5 Expressions of purpose protein detected by Western blot assay

(n=20,xxs)

4] IKEESIHTE
PI3K AKT p—AKT

NEpayicE) 0.91+0.084 0.39+0.006 0.37+0.071
HEAIZH 0.39+0.006" 0.09+0.001* 0.03+0.004"
H102 4254 0.79+0.013%  0.32+0.006*  0.36+0.093*
SIEH X IRAIAI G, "P < 0.05; SHEILIA HE , #P<0.05
2.4 ITGBS,PI3K # mRNA & iA ®h  (1)BRIZH

ITGB5 1Y) mRNA ik & B g & T 1E % 41, H102 %
2 SRR H A H ITGBS mRNA 26 3k 12 B Wl i 2>
(¥ P<0.05) ., (218120 PI3K i mRNA FiA 8] 5
IR F IE 8 41, H102 25 25 41 5 BE R 41 41 Hb PI3K 1)
mRNA FRik i 5 5 (3 P<0.05), L3k 6.

* 6 H102 X AD /NRFg R ITGB5 #1 PI3BKmRNA 3Rk 8200

(n=20,x2s)
Tab 6 Expressions of mRNA detected by Real-time PCR
(n=20,x+s)

il 2

PI3K ITGBS
T X IR 1 1
AL 0.46* 2.12¢
H102 52541 1.2% 1.32%
SRR IRZIAMIEE, "P< 0.05; SHBZHAHI L , *P<0.05

(AR T R 22—, SER R 2R BB IA A ML SR A AT
W AR HATEME, SRIM SR AR AR B il
AB FITE BUA &5 | S BRI IR (1) S AAE AR £
o5 IRASAE AR ML, JF H R AD &
FARKIE N (PST,PS2 I APP 25) A 58735 50 AB 1Y
FEREEUREYE ABR2 MBS T REIERE; X
T AR MFEfR T BRI ST A XD . 3 LA IS
T AT 90% MU Y AD fE, AR B e A ]
B S8 AR M5 & AD RYFEAE N, PR A BT
FEDTIE H102 X AR 1 [ A G B R iy 52 ), %
WIAHSCAR Sl B TE AR PR AL P i B Z/E M

PI3K/AKT 15 53 [ 5 41 g P 22 Fh 6 15 41 56
e A0 L ST R A LR T ) D s > —, %
A S PI3K R IERY AKT SR ZHEVER . 240
L %) A A BB 52 3] PIBK/AKT {5538 B A 8 45
T o e A 5 27 AR 22 [ 1 A B A 6 T A 5 ik
I BER, ARSMIFSE ], erythropoietin 7T LA
1t PI3K/AKT {5 538 %t PC12 4 MIFEA TAR 9044 11
B 1k AR i S 40O 109, PI3K/AKT {5 S B {EAD
MR R TS 2Ry ks A RIEH .

IDE JERA; FYe ik 10q, ST AD 1% 4=
A — S8 IR R0 X AR42 HLA AL AH O, tF
ST 2 IDE 2635 038 oL R 4k 176 1 i s o2
FEGREPE AD BIREAL, LA 5 LB, IDE I RE
JiR 5 AT AL TR N N HARR IR 45 . IR
BE(E S Mg, AL IDE PR ET, B
IDE F&3AM, FELUTERYSEg v, FoA T2 2R I XU AR
/NP AR (19 mRNA FlEE (/K7 B s F 1IE %
H102 SEHGZH A B 0 A REAIR, SR IDE [k )
AT B H102 LIS =00 m iy Ao

ITGBS 2R A ZZMERI I, A W SRR 55
A FXTE T M A PR B mEAEA, o7 DLl
b RS A LA S T 1 RS AR 1 IR 7 R 1 R UK
it (RTK ) >k A EAE T, 38 3 LR Bk, FeAiT &
I ITGBS MYFRIATE AD AAUZH B I g % BEZH, 1
H102 418 BN H 5 1E# X IR e & 25 550 i
PI3K & 40 Jl A7 1% () — 4> i 2h F /7€ 1TGBS &
I, ITGBS W REM T PI3K.

A58 3 Morris 7K 2 B 138 % BE, APP/PS1
MU LR /N B 24 2] e A2 8 Ji% CSTBL/6Y /NEL
IRES , H102 25 25 AR TR A, oo 2] il 42 g
146 B B E  Real-time PCR 145 55 ig 75 55 A0 21
PI3K 1) mRNA 7KV T X R A g 220, Al
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ZHITGBS [ mRNA 7255 T X AL A2 252 5

PRI AR R BRI AL A PISK A AKT B4k

KT X HRZH D4R 25 2H ; Western blot HO45 5 il /s

RUZE N P9 B PI3K \p—~AKT 8 FI A B I T X IR 21

Mg il . LE AR RN APP/PST /NRUHY PI3K/

AKT {5 58 8532 2 7], B 7 JZ BELIETIIK H102 W]

DAREAR ITGBS [W3R3A, 1E5R PI3K AKT .p— AKT [

ik, W HEZ R ITGBS, % PI3K / AKT {5514 %

WAL, i IDE {EVESE N, (2 AR AOREAR IR , 2E

feim AD BRI TR RE T
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