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[Abstract] Objective

cognitive function in Alzheimer's disease(AD) APP transgenic mice. Methods

To investigate the effects and possible mechanisms of different modes of mild treadmill exercise on
Twenty-four 6-month-old APP" mice were random-
ly and equally divided into the four groups:control group(Con) , regular exercise group(RE) ,irregular time-of-day exercise group
(ITE) and irregular different duration exercise group(IDDE). After treadmill exercise, the spatial cognitive ability was tested. Solu-
ble and insoluble AB40,42 levels,activity of -secretase and y-secretase in hippocampal tissue were compared among 4 groups. The
mRNA levels of NEP.,IDE and MMP-9 in the hippocampal tissue were detected. The number of hippocampal survival neurons and
protein levels of BDNF, TrkB and p-TrkB were detected. Results Compared with the control group.the spatial cognitive ability in
the RE group was significantly increased(P<C0. 05) , the levels of soluble and insoluble AB40,42 and activity of B-secretase and y-se-
creatase were significantly reduced in the hippocampal tissue of th RE group(P<C0. 05). However, the mRNA levels of NEP, IDE
and MMP-9 had no statistically significant difference among the four groups(P>>0. 05). Compared with the control group, the num-
ber of survival neurons and protein levels of BDNF and p-TrkB in the hippocampal of the RE group tissue were significantly in-
creased(P<C0. 05). The cognitive function,levels of AB40,42,BDNF and p-TrkB, number of survival neurons in the RE group had
statistically significant differences when compared with the ITE and IDDE groups(P<C0. 05). Conclusion Mild and regular tread-
mill exercise can effectively increase the cognitive function of AD mice, which might be related with the regulation of BDNF/TrkB
pathway.
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K] K 60 s, H 8 RIFMHIEX ML, & 5847 & LMAT

FNHBETT  &id 12 AW

615
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Kl AR B M AH G 3L ) NEP,IDE Al MMP-9 mRNA # %} 2 ik
K. B 20 pL VAR R RN AR 95 CHIAEM: 30 s;
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Ph Bractin /E R 14 2 36 ], 56 R AH X 3R 58 21 5CR A E R Ce
2o SR Rk R A B AR 2 AT A AR iR
Mk LAk PCR = 5 e —4 . 5190350, W& 1.
1.2.7 Western blot ¥ | /)N B ¥#F @ 44 41 BDNF, TrkB 5 p-
TrkB & K e/ R D418 R BB E ARk L
ANFEARBGE B B E A A Loading Buffer,95 *C /K% 10 min fifi
EOE.ET 20 CRAF. EOFMIKIRE T L
-5 T 7 TG B 6 i W Bk (SDS-PAGE) , % PVDF Ji&, 4] , —
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SRS BT R G IE IR E (. B AR EME OO =H W
REAWKEME/ NS E A FW KM X100%,

1.3 Ziib2ab3 SRA SPSS17.0 Gif oy Hrdicdi . 2 41\ %k
P e R N B 5 22 40 47 B AL IE) EL 3R T ¢ R 3, K 3 K
HE «=0.05,Lf P<<0.05 HEFHGIT¥E X,

2 & £

2.1 FA/MEASRHAMEE T R 5 B4/ B R B
25 2 /0N LA 20k 3k VS AR 300 46 0 o R OT B B0 s RE 41 3k sk
WK 28T & B B0 T HAth 3 41 (P<C0. 05), IDDE 4]
ZEBOF B RS L T X B 4L (P<<0. 05) ;i %t B 4 . ITE 41 . IDDE

e B RN R A BRI A K RS IC R/ BB s AL ZH R B o R 00 b 480, 22 S R GE 22 . L (P> 0. 05) 5 4 [
e AR o A B RR. RE AT S IR R SR M A ITE A4 5 MF GBI 2 R BT 8 L (P>
Z 6 BN R R R BRIRKA K IL % LR S5 0.05. WK 1.% 2.
F1  HXEEQRTPCR3IMFEF(5-3")

AR i T

B-actin ACC ACA GTC CAG CCA TCA C TCC ACC ACC CTG TTG CTG TA

NEP GCC TCA GCC GAA CCT ACA AG AAT TTG CAC AAC GTC CTC AAG TT

IDE GCC GAA GCC TTG TCT CAA CT CAA ATA GGC CAT GTT ACA GTG CAA

MMP-9 ACG CAC GAC GTC TTC CAG TA CCA CCT GGT TCA ACT CAC TCC
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WPERE xR AR A RN B T BV R A S
ANV PE ABA0 42 JKT T B-43 MA T« v-43 WA T O 1 3 B R e
HA RE 2 Ap40.42 /KK 353 Wb B  v-43 W6 W 45 1 5 % IR 2
P, 25 A B8 2 75 L (P<<0. 05); ITE 41.IDDE 41 5 *f B
AR 2R TG I L(P>0.05), L3k 3,
®2 SHAMRBERPRFHEFEERY
b8 (zL£s,n=06)

20 51 3V R () T B B (PO
Xf B2 57.06+2.61° 0.67+0.52°
RE 41 27.1649.59 1.8340. 41
ITE 41 47.1847.13¢% 1.01+0. 63°
IDDE 4] 45.65+3, 28¢ 1.17+0. 75%

a,P<<0.05,5 RE 40 4532 : P<<0. 05, 5 %} B 41 b 4%

2.2 HH/NRESHB ARL0. A2 K I B-43 AT y-4 Wb T
3 FHNREBEDAELR ABL042 K FER B il .y DB EMEILE (TLs,n=06)
- Al PE AB4O g AA2 R rE ABLO AT ABL2 B-43 W% it % T -4 M O
(ng/mg) (ng/mg) (ng/mg) (ng/mg) (U/mg) (U/mg)

popiiEcl 0.33+0.04 0.71+0.07 33.06+5.59 44.35+5.78 5.40+0. 44 6.32+0.78

RE 41 0.2140. 04 0. 4640, 08% 23, 1444, 392 31. 3745, 33¢ 3.814-0. 62 4.8140. 62¢

ITE 241 0.2840.05 0.5940. 06 29.91+4.77 40,1044, 39 5.06+0. 69 5.82+0. 86

IDDE 4 0.2640.04 0.57-+0.07 31.1145.92 40. 0744, 70 4.75+0.98 5.73+0. 80

©: P<C0. 05, 5%t iR 4l 4%

2.3 KH/NEIED 44 NEP.IDE & MMP-9 mRNA 7K H IDDE 41 /)5 B 5 77 3% #i 28 o0 B 43 ) 9 (96. 00 == 29. 00) |
B G MR e, ol 3 4/ B S 41 42 NEPLIDE (164. 0043, 00),(98. 00£16. 00),(113. 00£11. 00) 4+, XF

MMP-9 mRNA FiEKFEH BT H 4 4R &8 hr b 2% 7
WG 8E L (P>0.05), L% 4,

F 4 ZHNMREDHLE NEP.IDE.MMP-9
qRT-PCR 8N R (7 s5,n=6)
RS NEP mRNA IDE mRNA MMP-9 mRNA
X AL 1.00£0.15 1.00£0. 30 1.00£0. 28
RE 41 1.2940. 34 1.3620. 60 1.10£0. 18
ITE 41 1.0940. 22 1.3540.55 1.16+0. 10
IDDE 41 1.2340.13 1.2440.28 0.98+0.09

A XTIEZ ;B RE 41;C.ITE 41;D.IDDE 4

B 2 NRBD CAIRRRFELER(LLHIR =100 pm)

2.4 HH/PEEEDAEEMHATTIE X HA RE 4 ITE 4.

M2 JITE 241 f1 IDDE 2/ B ¥ 32 30 1 B B 19 1 5 b & o it
Hi Pl Z TS AN 2 5L JE IR B Bk 2D 5 1 RE 21 /) 5O S
A i )2 B HES i SR 2 r R B B, 5 IR L A
ZRAY R L (P<0.05), i ITE 415 IDDE £/
DM aY e TR HERLRITH%E X (P>
0.05), WK 2,

2.5 &4/NRE D44 BDNF, TrkB & p-TrkB & [ /K F It
OS5 X A, RE 4/ B 4 40 BDNF. p-TrkB %
EKER B & (P<<0. 05), TrkB % 4 7K 76 B & 45 4k
(P>0.05), %M 4. ITE 4 .1DDE 41 41 [a] BDNF, TrkB }
p-TrkBEFHKF . ZF ¥ LG IT2%E X (P>0.05), 1L
3.

©,P<C0.05,5 RE 4 H. 5%

3 INRIEGHL Western blot 1l 5 R
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UTAE R AT 1 B, B0 2D B AE S — R T B o A7 R B S
94T DRy o7 05 5 AT AT B0 AD BRI Z fiE . BE AR 1 3 ) 55 5
WFSE b 5 0 20 BB O U B 5 20 R R 20 LR
B T CBOIE S AT A AR B AD A RHEI IR B &2 R . J5 &
BB S AE G PR AR R o AH 5 LSRR R — iR e g vk
B J7 20 HX AD B89 T BURCR B A XCE M — J7 T K R
T 52 25 D RE 0 5 57— O TG DDA LR 38 B 3 9 5% o LA 9
SR FE N . E ORI R B L A HG T R A M A LR
M B 0V S 20 AL SRR TR X AL A% 7 £ 1) He 0 B/ T B A it 4
w5 AD [IAEIRE S . AWFIY B AE WS A A8 2 i 8 2 0 5
BUEBR MR 7 B X AD BURY T Bl AR IF 4R 3 7T BB A 1 T HL A

B 2R 3095 25 28 L 23 5 i A O 1 0 T 450 A L AR
WFFE A R R, R 1 5 2 00 20 LSRR T 42 R AD BUIA AT RE
J1, B RA RE AT HRCRUI R . KU LT R 0 # 28 LR
Wi A LAY B D LR AT A R AD RN RE T . R T
AD Ry &AL H A A v 5 AR FIS L IR AN .
TE M AL TR ZE A (amyloid precursor protein, APP) £ 3-43 i fiff
oy 4y W EEUI RN A T SR 1 ARAO 15 ARAZ, IR 1Y ABdO,
A2 A RCBEN 5 TS fb 1 S5 4 R D) R L el R G TR RO R i
B AR U 3 IR i 38 ¥ S DX B 41 B T 40 4 4 42 0e
SEECA T B 2 T U OB S O AR AR R B R
A AR B D HUBR MR AR AR 1T D A U ] A S R
ABAO.42 K- Ko -3 UG5 y-Jr WA WS A X 3 SRR AR AR
I IDE.NEP 5 MMP-9 f§ mRNA 3 ik /K I+ W &
R . RN R A AL F D LR R D AR 42 J2 T A 41 1
ARAO. 42 H R IR A TS AL AR AUREME . ML S AR RF ST
JE IR (55 R R TR L 4% B A HL A B 2D LSRR AR L T R A B
J7 A% AD R S E s BoA B R R EM .

BDNF/TrkB {553l #% 5 4 28 0% 3 K 5 fish Ty 66 %5 D) AH G
FEZE s 7] 9Pk o A 2 T A R BB . R WS A
REHLRE 4 BDNF #l p-TrkDB 8 [ 5= % K V& CH Al 3 4144
Wl T . 3R R A A D MU MR X AD BRI Bl 28 O
I AT 6 J2 38 23 98 15 BDNF/TrkB il % 1fi 55 3 .

25 BT A RTE 20 B B P AL N AD 9 T B RCR
WY RN R] 5 B AU D DL M T B 4R AD A, B
AR H R AR HE I 28 S0 IR B T R R AR B A AR B P LR B AL
P AD IKFRE S 9 AF AL . T T AL 4 i 20 L Bk 045 X
AD [T R A B2 . %058 A I PR SR T 38 25 L BB o ok =
KB AD 1A BT AR S B KR .
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