HPEREE - 2021 4F 3 /] - 45 36 B4 3 3

i& gl FO A RN ) BE 5 LAY 58 ok

‘%’]g %mla,b , ﬁ]g_j:,}z‘éjla,b ?ﬂ%/]’ila,c ’7}7}-\5 la,c,2 , ;]lé/fizl—\‘la,c , %lg‘}:g—ﬁkla,c , B}l—;}‘/’ gj:la,c,?

(€535 |
[(FESES] R49;R493

Bt N 2204 DA D RE AT AH SCBEA 1) A 5
FREEG NN A AF AT R BT 4 5 D Ji PRl A 456 i 4
F B SR PRI ER (Alzheimer's disease, AD) . Ifil 554 Fi 5
(vascular dementia, VD) 14> # (Parkinson’s disease,
PD)%, i 2015 SRR ERAEIR AR I =60 % 124
A ZY485007 , - A3 3s R BT 2 i — il g 2 . A
Iy e Rt A R T OB AR N R REFISE T 1) 2R A
Z—.o PIL, AN T BE X $ (R X 4 8 A AR T T
IUNEE, BEER M RIRST TS Ok
22 3t 1 TSI R U HRAE R AR DB
(R RRESZIETT T[] ol B ok B 22 b 1y P 3 i3 R A 1Y
INHIIRE . ARTFERBIE ) T30 AD B A m 2l
REA B A 52

ZINEMB Y LR TER B iz 3 e A
SRR RS, B sl ek AT H # G shAE 71,
XU B i AT Pl 2o A 5 SRR IR o 1078
OB T RE A — SR s gy LU
Z MR IR BN AL AR 28 FR I TR R IR e
LA A G A v 5 Ml P R R R R A A A B
Wi R S T R 2R3 | S R S AR SRR
FE NAMIFSEBUIR A T E TN LA i
AR S M AT B L A W IR BR R R 4 IR R X s Blek
FINFI AT

1 iREHREEREFHER

Wi 5 i 2278 72 K 7 (brain-derived neurotrophic

FLETH 2019 4R AR = SRR 0 B b B H R IRTT 24T
PN TAE R RHE I H (20191A011091) 5 1 5 A SR B3k 495 R 27 3k
400 H (81902281) 5 1 M i BFH A1 A8 22 ;A 2 7= b 3R T R e 1 H
(201902020001 ;] M T BHEZ 141558 H (01905010004)

Wk H #1:2020-10-11

FEG AL L T IMERI R a. BJE 28 B BE e &2 B 248}, M 510700
b. WFFEAERE . M 5107005 ¢ 5 HIG R EE2<BEREE B4 & . ) 5107005
2. 77N AR S AR AR EE S SE B A L ) 510700
ﬁﬁ%‘%ﬁ:%ﬁ%ﬁk(l994—),ﬁ,ﬁﬁibﬁﬁii,EEM$%M§)§’§§£%EE

Fo
SEIRMEH BRI T, ouhaining@gzhmu. edu. cn

183l MR AT B s B P A T 5 AR s e fg
[DOI1 10. 3870/zgkl. 2021. 03. 013

factor, BDNF) J2R N & i Z W & E F7 1, Bl
o 55 % 2 R B 7 /K B (tyrosine kinase receptor B,
TrkB) B 256 T & #E AR 8 i K A b 28 22 ¢ 1Y) 40
PG mEA A Z R EM . TrkB p iy XA A
PALTE 1) % 22 B2 4t 5 1 BDNF 5 TrkB 254 )5 #0iG
MO XS, 518 TrkB B B #ERR 1 A F 1S 92, 2 1M 0
Ras-MAPK i i# , fi€ i 5Z A R 5 TFi. 2 50HTI6E
T SR

BDNEF XJ i 2L 309 i K ik & 75 R 1 Dy RE 2 A
ALZDHY ARG P ARG S il ] B PP R A
ZETCAFTE AN A SRR LR ) AR . T B IR
BT L a3 A 5 BDNF ({36 2k ok s e ik
— R RN B 3 AT LU R S N B kR
(adult hippocampal neurogenesis, AHN) fl1$ 5 BD-
NF 7K, 28 5xFAD /N ELCAD 478 SR RD $2 45N
AN, Belviran: &7 5k 3 5 6 5 4 R AR I K
FAEAT T 90d B EMHLEE Iz il 4, & iz shill Zho
A RLE i % BDNEF e [RRIEF 3% 3 3 38R B 5 (fi-
bronectin domain containing 5, FNDC5) L) & ¥t &y vp
A L BR XOR R IN R DI RE. T BDNE ¥k i 22
A5 DL i DX T DRI 30 T L o 0 ) ¥ S X
PR T, 985 BDNF F1H 7248 ¢ 8 1 mRNA
FIFe IR R 2E S RO A 3 5 BELT K B
BDNF 2543 524K TrkB, & BLAE K iz sl ] 7 H
BDNF (¥ 3%3K , NI 132 2l % 23 (8] 27 2T 4155 Hik
HITHRER 2R AL, e B ARG K AR P aE 11 . 4
NBRTFHY I - 8 3k a] LA B 1E i 5 vh 55 45 88 R DG T 1
KPR B S A R R i BDNE M 228 R A 1
3(neurotrophins-3, NT-3) #1 i & ZFEAE K T 1 (in-
sulin-like growth factors-1, IGF-1) By &k 31, % L&
#oR] BE 5 Hx R B R R ILIC Ty s A

BDNE &7 24~ DX rp ik iy B S 2208 52 A
T WS Iz gl [ U SO ) BDNE ¥ J82 45 4 A=
T AR, B H UL I DX  SOR AR R s Bl R



182

JRETI R S AR R o e 38 g2 S SR L ) SR AA
JZ ] U Z AN i X g BDNFE Feak it . R ik
S I PR TR 7 T CAL DCHEMZ FIA IR 0] 228 J2= 1
LA HIB S REE HEICICIR B . KIS Sl
Jiq gt 1L 5 | K6 ) S B R LA A 0 X 5 CAT KRR
[ [X. BDNF FihHg s 567, Nilsson S5 B 58 &
AR E B e AZE IS BDNF /K- T8 W 8 % %
P Z R 2Rt . BDNE 5z 3 AR 2Z [6]
R 28 558 T TS T80 Bl 2R % T B3 AT SRR )1
TCAFRAFIRE AT A BA IR B Y.
M55 Z - BDNF /F 2y — M 28 57 N 5 4R 1 200
A iz Bl m] LB ¥ S 45 A M fE - 2 BDNF
Kb iR 5 AR L R HECAZ AR DI RE o

2 mMEEMREFHIIER

148 M B2 A K R F (vascular endothelial growth
factor, VEGF) & 2 A fe M 48 A U 1, L RA 2
EOPEER 7R =25) 1R Sk i Il 1 =2 = | = R NA N =T
B ME EASE ., VEGE A5 MBS T H1EH
FE SRR A 00 v B i R E T

VEGF 7 I3 1 i %) | i 45 56 25 22 Fh e A
M T B A R ER .. Wi e VEGE K2 K
FIR 0 IR AT AR R 1 5 — i B0 AU A L
FPAIL AR BT A A AR o A R L G 2 2 A i v
N AT S A LI 2R RT $ e 2T 4 A
Hz K K F (basic fibroblast growth factor, bFGF) .
HFHEH 1(caveolin-1) Hl VEGF Y5 H ik K, W52
P22 RE BB I 53 IF vk /0 4 2 AR, R 20 ALz Bl n]
IR M X 1Y) Caveolin-1/VEGF & 42 2k #5 By b
K E IhEEMK 2, 1238 it Caveolin-1/VEGF i
AR HE SR I 5 32 Bl AN D RE iR &2, S dE 2
AR I A A ARG 2 A A 5 fh T R MR SR AT
rH AT B YRR 2L PRI UK A S 3 e B 41 21 b BDNF
FI VEGF 3% AR 8 it 28 A I 45 A6 s o403 i
P BE K R A B #2201 T P . Koester-Heg-
mann 5 ST K B0 F K BUR R T ALEE A 3202 3
YIZREY & FREE A ) 0 52 LA v T A i IX 32 43 1)
INFIRE  #E—04  F E REEA S 1 VEGE 55 1%
X TR TCALC LS IR A IR, DL
UEE €S SNl RE R R ) SR E RV oY VE S S s |
i3] D s 5 VEGF A R 12 0l 5 47 76 2 APk
FpRRG A A ITIRE .

3 IEFhIE5R M S A AT M
G i et 2 24 J0 =2 TR )R R 1) 240 M T 422 Ak 1) 372

Chinese Journal of Rehabilitation, Mar 2021, Vol. 36 No. 3

SEMZ RGP G BAL B E A5 5 il n] 9B
JEAR S M AR R AR . SRl I A )
FICICHI R 2 RER, 108 5 128 Bl Y1 2 06 96 15 28 fih 45 44
(AT BB L AT R SR 5 M 27 AT SO R ) i AL
Ploughman 555 (B 522 B H 45 500 1 1) 5 45 588 2 7Y
SiRA 12 Bl 2 HE N 22 A R DX A 5% Ak T2 A8 AR A A
IRE. A Az Bl 5 fil ] SN A5 T LB 1k 28R
b IFAE R S R PR S A o B RE D . It
AEIE iz 5l 4 A Tz 50 58 18 12 2 A RE T HL R
Az Bl 32 ] g I8 R AR R B AT IR 1L RE
IR LRI RE SR 2 i gl I 2 fie 2 i 5 X5 fiph 2R
IR U T X S il T BRI S 1R A TR T
SRR 38 24 a2 Sh Il 2kl DL |k 5 fih m] 28 1
I R PE RO L TR A o XSG I8 3l
SOl AT IR R GRS R SR I T RE R S
18 B 23 8] 27 2] FCAZ I BB R 0 (4 v AE LR T
A AT B R B — AELX ATy A B E— 2R OB SE

4 BHESHIEHMMMERPIER

W — b B WA SC AR Y AT AR 0 i
PR IEAR R ACHPIR S B — PR o R LA 240 O 1oz A=
KA 22 B 5 SR BOA g B QB AR A7 AL
HEOT R AR s W AT A T B A0 P 2
JE A B 5 B A AT . SRR PR A WS PR A
. BN RELWATAE A VR RER 3 . 20
it B A T A R e T R AR
FUR . ZHEYNET AERFEZMIER.

Pan 855700 i 5t ifL-75- 9 13 A5 B K BT #6508
gl g, KBzl al LA B A s i R ik e Bl
5 BV H Beclinl BZ545 . M8 4> 150 20
JER T i /MRS AR B ot ot~ S PO Py P 2
SET-TIRE - 1L 2 sk b 2 R4 A /R . 37 Beclind
MM [ R R D A i ke o P XU 22 e 2 s T
RSB, A RO L T 2 B Y
W b eI I B REE B AR PG AR RELR T AD /)y
B SZ VE M R 2R UL BRI CAZ R i = . B
KW Iz gl LI A WA e A iy i 2 e 2 fr 40
AT ARMAF 5 BV T W T LR B B IC A2
TR . Rz gha] GEid 0 A R A gt 471 .
MITEENKISIRE . SR« iz Sh il 2 B ifs A i PR3P AL
]+ S B A I i e M A TR R e ke 1t PR U S
H I GRAP LRI AN A X ey W)L i it i
M A R R A IR YT 1 — PR A L B R BRI
A TRV B AR 2 RGN R A R S



rPEEA - 2021 4E 3 7 - 45 36 55 3

5 BEWEERSEHEL

12 3 AR R AT DL B BN S Rk 1A S P
INHITRE » PT REJ ob 18G I  DXCRIAR DG X 38 P )
LEFRRMEIEM . HEE RGN LR 2%
JZR G BT R T SR I A P 90 A 56 o 22 2R G 0 i
BOANHIRERERT G2 REMFRXREY) ML RS2
AEfg 4 R Z BN (acetylcholine, Ach) (I ##1 Z8 TC4H K,

Hall %1 7R 132 gh #5645 [ale A2 ol 5 1
Ih AR RE 7 58 203 2 1) 1 SC IR, 3R Il 1z gl iUz v 1 [l
P& AR Ach St RS B TARICIZRE T . FE BRI
WroErh . Iz 3l RE s i ARG SM i, -5
AH B8 £ Bt 3% %% % B ( Choline acetyl transferase,
ChAT) M8 R BUIL R Rk iy M 2o i . X2t
RIERL T — g iy AL 1z 2 mT LA 5 S i IH s
e/ SR A2y A, AT 05 1 22588 T U RE L T
g2 S RGCACIIREN . BEA BT IR PRI BRI 1 22 0T
PR T 3 R A A IR RE #2200, AT 2 BUR & i
TCIIRRIR . A iz S AIRH 7 iz 3l AT DAk R BRI
TCFUNRE I FFREAR AD vh it 2 1 55 S IR AH R
fifi (Acetyl cholinesterase, AChE) )15 4. AChE 1% ¥
(T B T RE 2 Jz B Bl AD AN RTRNC A i AL 2
—B A B SR T BN B ChAT 36 M R B
AChE {5 1, 2t VD 5580 K LT 5 A6 E 52 G2 1 2
RE , JF B R I RE I3 o IR I 5 P sl 2 P ) i 5
Rz J2 A B vy AChE 3 P . glcsts J8 B0R T A2
M K R T IR RE 28 G0 R R R R A DA
RN N EERRZ —, BZ IR RG AR
) MCAC IR s R iR G E AR .

6 BEMREZE

JoIE M 2B AT VRS » 3B S v R AR R AT
AR BRSNS T B2 S DRIV ERAS , &
H AR N AN A A H W . A T I AT ]
S FINATT R SR B A I AE A R ] g de
PR A AR TG R . 183 2 BHIEN 2 2 HEA )
REVKAZ 1) — Fi-A RO RS S . oz S 1 — RIS
A A BCRBNETT 75 T UGS PO B R D g
JEOME B AHSRX s Sl Al el DRI B AR G HR
T A I D RE » 308 1o WO Ao 1L ] e A R D BE 1 A 5
AR, s TSI RERI I 128
gl ] U i WP AR i A I D REWE 7 1B ShIK A A
55 INGRJE A2 T LA A ks DA T e 7 e afn
i 2 v I B0 IR SN e 73— FE IR 7 X 2[R
FIEREAS TR B BIE SR RIS B A 5

183

[5% 30k

(1] S{E%. AT RR AT R TR AT 52 W) ). A 40 i i 45
JiZR . 2016,18(4):337-338.

(2] B2, EH. B30t IR 2% w5 BRAE 825 DA Sl B 52 i 1Y) % 452 1 Jost
AP [) ). FPIE RS, 2018, 33(4) :333-337.

[3] Morgan ] A, Singhal G, Corrigan F, et al. The effects of aerobic
exercise on depression-like, anxiety-like, and cognition-like be-
haviours over the healthy adult lifespan of C57BL/6 mice[ ] ]. Be-
hav Brain Res,2018,337:193-203.

[4] Guadagni V, Drogos LL, Tyndall AV,et al. Aerobic exercise im-
proves cognition and cerebrovascular regulation in older adults
[J]. Neurology, 2020,94(21) ;e2245-e2257.

[5] Kim JH,Liu QF,Urnuhsaikhan E, et al. Moderate-Intensity Exer-
cise Induces Neurogenesis and Improves Cognition in Old Mice by
Upregulating Hippocampal Hippocalcin, Otubl, and Spectrin-a
[J]. Mol Neurobiol,2019,56(5) ; 3069-3078.

(6] XUHR, FJE . AZE, 4. v 455 BEA I8 3 B R R B B8
A BERIBETELT ], s RS, 2017,32(5) - 386-389.

[7] Quist M, Adamsen L,Rorth M, et al. The Impact of a Multidimen-
sional Exercise Intervention on Physical and Functional Capacity,
Anxiety,and Depression in Patients With Advanced-Stage Lung
Cancer Undergoing Chemotherapy[ ] ]. Integr Cancer Ther, 2015,
14(4) :341-349.

[8] Chang YK, Chu CH, Wang CC, et al. Dose-response relation be-
tween exercise duration and cognition[ J]. Med Sci Sports Exerc,
2015,47(1):159-165.

9] Tm& . B—F. s, & ARSsIEAX 25 AN H )68
BEERCR TR LRR [T ] P4 B 2B 2 4 CR AR B0 . 2020, 34
(1) .84-87.

[10] Chou W,Liu YF, Lin CH, et al. Exercise Rehabilitation Attenu-
ates Cognitive Deficits in Rats with Traumatic Brain Injury by
Stimulating the Cerebral HSP20/BDNF/TrkB Signalling Axis
[J]. Mol Neurobiol,2018,55(11) ; 8602-8611.

[11] Chen Z,Hu Q,Xie Q. et al. Effects of Treadmill Exercise on Mo-
tor and Cognitive Function Recovery of MCAO Mice Through the
Caveolin-1/VEGF Signaling Pathway in Ischemic Penumbra[]].
Neurochem Res,2019,44(4) :930-946.

[12] Pan G,Jin L,Shen W, et al. Treadmill exercise improves neurolog-
ical function by inhibiting autophagy and the binding of HMGB1
to Beclinl in MCAO juvenile rats[ ] |. Life Sci,2020,243:117279.

(18] Axe AR T 55, 1 B0 G Ak ] JR R 18 BRORE 5 B8 A B DI iR 1Y
WAL AR 2R B 24k . 2017,41 (1) £ 25-31.

(147 FBRAE, E24. 5835 N MR o gt e [0 1. #h & i &) 2
ZRii, 2019,35(3) :343-346.

[15] Liu PZ, Nusslock R. Exercise-Mediated Neurogenesis in the Hip-
pocampus via BDNF[]J]. Front Neurosci, 2018,12(7):52-58.

[167] Choi SH,Bylykbashi E, Chatila ZK, et al. Combined adult neuro-
genesis and BDNF mimic exercise effects on cognition in an Alzhe-
imer's mouse model[ ] ]. Science, 2018,361(6406):991-991.

[17] Belviranh M, Okudan N. Exercise Training Protects Against Ag-
ing-Induced Cognitive Dysfunction via Activation of the Hipp-
ocampal PGC-1o/FNDC5/BDNF Pathway [ ] ]. Neuromolecular



184

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

Med, 2018,20(3) : 386-400.
Alcantara CC, Garcia-Salazar LF, Silva-Couto MA, et al. Post-
stroke BDNF Concentration Changes Following Physical Exer-
cise; A Systematic Review[]]. Front Neurol, 2018,9:637-637.
Leal G,Bramham CR.Duarte CB. BDNF and Hippocampal Synap-
tic Plasticity[ J]. Vitam Horm, 2017,104(8):153-195.

Shafia S, Vafaei AA, Samaei SA, et al

treadmill exercise and fluoxetine on behavioural and cognitive defi-

Effects of moderate

cits, hypothalamic-pituitary-adrenal axis dysfunction and alterna-
tions in hippocampal BDNF and mRNA expression of apoptosis-
related proteins in a rat model of post-traumatic stress disorder
[J]. Neurobiol Learn Mem, 2017,139.165-178.

Tari AR, Norevik CS.Scrimgeour NR,et al. Are the neuroprotec-
tive effects of exercise training systemically mediated? []]. Prog
Cardiovasc Dis, 2019,62(2):94-101.

Vanzella C, Neves JD, Vizuete AF, et al. Treadmill running pre-
vents age-related memory deficit and alters neurotrophic factors
and oxidative damage in the hippocampus of Wistar rats[J]. Behav
Brain Res,2017,334.78-85.

Ploughman M, Austin MW, Glynn L, et al. The effects of posts-
troke aerobic exercise on neuroplasticity: a systematic review of
animal and clinical studies[]J]. Transl Stroke Res, 2015,6(1) ;13-
28.

Ahn JH, Choi JH, Park JH, et al. Long-Term Exercise Improves
Memory Deficits via Restoration of Myelin and Microvessel Dam-
age,and Enhancement of Neurogenesis in the Aged Gerbil Hippo-
campus After Ischemic Stroke[]]. NEUROREHABILITATION
AND NEURAL REPAIR, 2016,30(9) :894-905.

Nilsson J, Ekblom O, kblom M, et al. Acute increases in brain-de-
rived neurotrophic factor in plasma following physical exercise re-
lates to subsequent learning in older adults[J]. Sci Rep, 2020,10
(1):1-15.

Wang R, Holsinger R. Exercise-induced brain-derived neurotro-
phic factor expression; Therapeutic implications for Alzheimer’s
dementia[ J]. Ageing Res Rev, 2018,48:109-121.

Song MK, Kim EJ,Kim JK,et al. Effect of regular swimming ex-
ercise to duration-intensity on neurocognitive functio in cerebral
infarction rat model[ J]. Neurol Res, 2019,41(1):37-44.

Park JM, Seong HH, Jin HB, et al. The Effect of Long-Term En-
vironmental Enrichment in Chronic Cerebral Hypoperfusion-In-
duced Memory Impairment in Rats[J]. Biol Res Nurs, 2017,19
(3):278-286.

Zong X, Wu S, Li F, et al. Transplantation of VEGF-mediated
bone marrow mesenchymal stem cells promotes functional im-
provement in a rat acute cerebral infarction model[]]. Brain Res,
2017,1676(1):9-18.

Pang Q,Zhang H,Chen Z,et al. Role of caveolin-1/vascular endo-
thelial growth factor pathway in basic fibroblast growth factor-in-
duced angiogenesis and neurogenesis after treadmill training fol-
lowing focal cerebral ischemia in rats[J]. Brain Res, 2017,1663
(15):9-19.

Koester-Hegmann C, Bengoetxea H, Kosenkov D, et al. High-Al-

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Chinese Journal of Rehabilitation, Mar 2021, Vol. 36 No. 3

titude Cognitive Impairment Is Prevented by Enriched Environ-
ment Including Exercise via VEGF Signaling[J]. Front Cell Neu-
rosci, 2018,12:1-16.

T, SR, T 0, 55 ARSEURIEE Sl ZRxd R B2 > 1012 Rk
I B I 55 1 % T MBI DG R T RE B4, 2015, 35
(1):54-59.

Fattoretti P, Malatesta M, Cisterna B, et al. Modulatory Effect of
Aerobic Physical Activity on Synaptic Ultrastructure in the Old
Mouse Hippocampus[J]. Front Aging Neurosci, 2018,10:1-9.
WA BH B FEYOR, 55, AN [RE 210 32 Bl I 20 i 55 M 9 R
FER A S 1AL B it By X G ful w] Y PR 1y 5o [ ], vl o) o A 2 O
#:,2016,31(7) . 716-722.

Nie J, Yang X. Modulation of Synaptic Plasticity by Exercise
Training as a Basis for Ischemic Stroke Rehabilitation[ ]J]. Cell
Mol Neurobiol, 2017,37(1):5-16.

Rocchi A, Yamamoto S, Ting T, et al. A Becnl mutation mediates
hyperactive autophagic sequestration of amyloid oligomers and im-
proved cognition in Alzheimers disease[ ] . PLoS Genet, 2017,13
(8):e1006962.

Moreau K, Luo S, Rubinsztein DC. Cytoprotective roles for au-
tophagy[J]. Curr Opin Cell Biol, 2010,22(2):206-211.

Bosc C, Broin N, Fanjul M, et al. Autophagy regulates fatty acid a-
vailability for oxidative phosphorylation through mitochondria-en-
doplasmic reticulum contact sites[ J|. Nat Commun, 2020,11(1);
1-14.

Pan G, Jin L, Shen W, et al. Treadmill exercise improves neuro-
logical function by inhibiting autophagy and the binding of
HMGBI to Beclinl in MCAO juvenile rats[J]. Life Sci, 2020,
243:1-12.

Guo D,Ma J, Yan L, et al. Down-Regulation of Lncrna MAL-
AT1 Attenuates Neuronal Cell Death Through Suppressing Bec-
linl-Dependent Autophagy by Regulating Mir-30a in Cerebral Is-
chemic Stroke[ J]. Cell Physiol Biochem, 2017,43(1):182-194.
Hall ] M, Gomez-Pinilla F, Savage LM. Nerve Growth Factor Is
Responsible for Exercise-Induced Recovery of Septohippocampal
Cholinergic Structure and Function[ J]. Front Neurosci, 2018,
12.1-16.

Hall JM, Savage LM. Exercise leads to the re-emergence of the
cholinergic/nestin neuronal phenotype within the medial septum/
diagonal band and subsequent rescue of both hippocampal ACh ef-
flux and spatial behavior[]J]. Exp Neurol, 2016,278:62-75.

Farzi MA, Sadigh-Eteghad S, Ebrahimi K, et al. Exercise Improves
Recognition Memory and Acetylcholinesterase Activity in the Beta
Amyloid-Induced Rat Model of Alzheimers Disease[ ] ]. Ann Neu-
rosci, 2019,25(3):121-125.

BN K R R S5 B B ZR% SHR/SP K B VD BLALA
HITIHE S S ChAT, AchE (& #Efy 2 ma [J ], 8 PCBE 2%, 2014, 43
(11).:1335-1337.

Abhijit S, Subramanyam M, Devi SA. Grape Seed Proanthocyani-
din and Swimming Exercise Protects Against Cognitive Decline: A
Study on M1 Acetylcholine Receptors in Aging Male Rat Brain
[J7]. Neurochem Res, 2017,42(12).:3573-3586.





