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Exercise improves progression of Alzheimer’s disease in mice: a dose-effect relationship
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Abstract

BACKGROUND: A large number of studies believe that exercise can ameliorate the disease course of Alzheimer’s disease mice, but some studies hold different
views. It is unclear whether there is a certain dose relationship between exercise and the improvement of the disease course in Alzheimer’s disease mice.
OBJECTIVE: To evaluate the dose-effect relationship between exercise and improvement of the disease course in Alzheimer’s disease mice, and to obtain a
relatively definite exercise dose threshold.

METHODS: Web of Science Core Collection, PubMed, and CNKI were searched for relevant literature using the keywords of “exercise; running; Alzheimer’s
diseases; AD; mice” in English and Chinese, respectively. Then the included literature were logically analyzed and reviewed.
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Review

RESULTS AND CONCLUSION: There was a certain dose-effect relationship between exercise and improvement of disease course in Alzheimer’s disease mice.
The disease course of Alzheimer’s disease mice could be improved only when the average speed of voluntary wheel running was greater than 2.5 m/min, no
less than 12 hours a day, 7 days per week, for no less than 3 continuous weeks in total as well as when the speed of treadmill running was more than 10 m/min,
no less than 5 days per week, for no less than 9 weeks. However, there is still a lot of work to be done to better determine the dose effect of exercise and its

threshold.
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LIN 25, 2015
KANG % “, 2015
HASKINS 45 ¥ 2016 3xTg-AD, itk

MOORE £ ™, 2016 Tg2576, Mtk

ZHANG %5 ¥, 2017 APP/PS1, M

ZHOU % 9, 2018
T4 5, 2019

APP/PS1, Y S
TgAPP/PS1, it

10 m/min, 20 min/d, ##4:4 M, M6 HEITMA
13.5m/min, 45min/d, 5d/ i, &L 12 8, M3 HiEITA
s 2019 APP/PS1, HEVE

KIM 2% #2019 3xTg-AD, 1t

BEER P, b TR RRE ) RHED, REkE
DR BT, B kA F RN P RS0 Bh ik E T
BBk, Bt R T EHARG RE, Fh, AT
S LT BE R, A 1B AL B BE T R BRI RAR 6 KA, A
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F a6 fthfe 18 F #h49 APP23 ] /R R i BRE N AT A
EHBEH TR, LI 18 Ak R RF LA Z R AL Z
¥, W6 A RIPREI, ETaA ST 18 A #5 APP23
BT R F i SRIE N REA T R E 0T RRGRERIZHFIE, sk
B $EATIE 3) FFRT AL AR 245 P,
222 MEEHEF RIGRFBERGF R EHRE
B3 G B F) T AR AT R RSk | S0 3 AT ] SRR S AT AR 4,
B S =T vd L3R AR 2 PTG B0 F R )2 3h 3% BT T R SR ik
BE G RR ., JUARIE Fhik E AT AR 10 m/min 69K, FHRAR
T B BT R R IRIE N SR 69 R 2B R IAFe B oh 4 B E
A B 3 3 e R gt ik KT 10 m/min, U ARAER T
BRI RACE| B EAE . todw— IRt 3xTg-AD ) Rt
7383k A 4.2 m/min 89 F AR, K ILEFH & A3 R
49 ABA0/A2 b B — R e B EAE A, 2Rt HAb IR AR RA
SHEBENR, RUYIE TR T AR PE T R KRR IE R 2T
WHRPAEFEZNYmAH Y. R4 AE£KX2 T 10 m/min 4935
HREE, REAMEBFHRENIG I, FIREERED R
) 9 BB PR B A A TR R? — IR %t Tg2576 AD «)s R 69 AT 5 K I,
SKREZH R (32 m/min, 10% 3EE ) #ATF R T /R K ik2K
JE AN B8 I FL BN S BE AR T R BAK 7 FT (15 m/min, 0%
W ) AT TR R R FERE DR B0k 10, 15,
18 m/min 2t 3 A # APP/PS1 ) Ri#t4T5d/ B, KX S5 AMA
¥ E1EFTHE LI, 10 m/min 69381% R R T VAR /2%
EERIE S R85 ABL-42 ILAR, AR HF A RVA B E T AR K i B E )
R AAZ: 77 15 m/min = 18 m/min #4838 ¥) 7T A B 2 41K
[ /R SR A BRAE 1N R, ABL-42 69 IAR, R DAY 2K A,
PERLF ) AeleRe A, H 15 m/min 69 36ik AL F) 69 L EROR
FAE (ZAFRL AR K ). Bk, HEEIENIRT A — T 092
B RATTEE A, FT R R AR D R R A DA B3R R
Q¥ mIE R, KT R, EHOME. B EMTFERZ
FomiE | F 9 R4, A AR 3XTG-AD /) R ATERAKR E
(8 m/min) #4932 ) F A7 LI, £ 12 A AEFEEF) 31N
STVA B EAR K 6 KIELEAR, T RiEF) 1 R NI &
R, XRABEHMERS T E2HEM Y. Ho5, TR
84 AL ST Y AR A 1B B AL B B TT AR R i BRIE R A2 ) K 4k,
—IAF 4 f A 24 F b 3XTg-AD s AT 98 6 15 3h T AT
KK, Bt 24 A#-AD DR REKEEF L EHRT 4
A# AD R B R AR RI, AeHh TG R
RIE AR B EFT RR M BRIERAZ ) R AE, 4ot 7 A 84 24
F #5449 APP/PSL1 [ /R 3% it BRJE ) RAATIO G 12 3) T AR A
I, B FhATIX FAY S04 T AR F A BRIE ) R AR AR AT 89 2
e M, B =R AR Bt 3 A #Ae 12 A #44 APP/PSL T
RFHEREN) RATHEEFH T RARELLI, EH3TEXH
At 6 T 7R K BRI N AR AR ey B AR ., A R
— B AR 4E RARTT 5 T R SR BRE N R AT 2 ZAELH
AT XARA *X.

F 1Ak 2 B4 T AEX TE AT REHERE D R
T Fnikfn B ol 094 AT 5, AR A AR ILT iE3)
R RRBEREND R TR, LERBEGEF (RGE

) WFem. HR, b T B BT R A9 T R RIS
RARA RAAR, M RRAEAR ) Re9E3h 6 R—4F, Bk
FE PR BGX S B R 6915 B 3% BT R AT LA WA, e, A AT
RAZ I APP/PSL [T R K i8R ) B F K % 4048450 24 m/min
Wik E . 10% G933 1 h, # Tg2576 I R K g KIE D R
AR 69 LT 65954 32 m/min 89k A5 M, B RiEFH %
JEAR 3T R BRI BRI T A T A £ %R, (2484
—/NFEAR, BPiEE) iR A BIMER S ) it B, A
KA 629 TR, EHINAE SR EHBMEX
£97T fiE 2 10 m/min, 38 Zh 34k i 8] Fo 37 5 AL AL K ALKT
BEFFIRR T B £440E ) FRAMKT 12 h/d, 7d/ B, #
Y3 0; EEHTMAMKT S/ A, #F459 4.

3 RE5REE Conclusions and prospects

K E WA 7K ILIE 3 fe 45 B IT AR SR BRIE ) R4 9
A2, (2RA LRI AAIFHAE QL L, ETHRAZHH
FARGFHTEIMNFIL, BEIHMXARGEL, T2
FHBB B E B NGA R, HHRINEF) 5 &R
RFEIRIE S RIRAZZ ) 0  E— F 89 F Z 20, TLIE 2,
AT AR G RIE, FARAEAS T F BE T R R IE
RAMFEM AL A EERGR D ERDFE, FARXFX
—IEHF|FE, DB ERETRIERE D RG LAY
AFEMA L NG F IR, K —BHH TP A RIKEF F &
(ZHHBBMA)., O ZHBEBEHNEFHF ZTRA TR E
XF 2.5m/min, %4 7d/ B, #HLaEEFR LT 12h,
B Fr g atia] AT 3 Blat, MTARKERE D R RAELTA
TRAFE|E, b TAEE RARIE AT 5 AT HRE 69 5050 JE B A 30
FHEtl, EH R eshhsashik B (303)ik B = HBHIED /5
AT ), i —ik FART AT N RaE s e A Kk E.
AT RO EAFA ) R G ZAE S A EE Gk
B, BFBEAIG QR B it it TR K&K
YR, GBI BT HIRAIRIES) AT, PTALEFHH F
BB BATHAT AR, B EEFNENFET A RERT
10 m/min, $AER&T 5d/ &, et T 9 AR, B
RRBHRIE D R RARA A T HRAFH RE. 22, BEIIF
Yo i R AR B e F) B RO AL BME, EIXESE QR T R4
T EIRAEE AT R REART R e E RO

RE = 2.5m/min

y : Shon
;*/,ﬁ 25 | mEoaB
B FXRAHE= 12 h
R ; &\ i FEE = 3 B
EFFERE - -
Eﬁ% RE > 10 m/min
é gg 1 =54/ B
: Nz FHERTE = 9

2 | BHFIERE

VEETTRR: B IAEH TSR, AR AL LkikE. o4
Btk B AT LF B, @R AT R, AR FR ik
) & A R,

ZEYH: ZXFRLT v A AHGHRR B (2020YFHO0184)” 494 8h.
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FIAT AR 7 8, 23 L BRIA % of L E AL S Aot B 7 338 B4 Rt 5t o
MR AR .

FFHSR: XFELIMELF Y, EREAARALTHREIRT T4 E

AR,

EikigE:
NEES:
SCESNE:

AT (RAREIEZF IR (PRISMA F5 1 ).
LFHMAT LR F LR R 5 AR RS HAT 3 REE.
LFZANFATINF £ FRFIF, FATIFBOAA LT 6

TEFFE.

XERR: LF BRI E O D REHBEAALE T A £,
FIRGREVERR: X2 —E AR L E, /B (Feink 2HTH0 “F

4 - AR AR R - ABR 7 K& F 407 3k, ESII AT, A
AVAET dedt B 69K T RN B it AT R, B AT PR,
T BN AR, AT, k. RARBEEIWRK, FAZES LI, Ak
FAF NSRRI A HR R,
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