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Bl R o HF % (Alzheimer’ s disease, AD) &
EARRR R DL — R, R DI T M R A
AR A FE R Rk 2R T M, &
B S L S (T R ol [ N
(neurofibrillary tangles, NFT) & 4 il #F B 3€ #5 #f
H1 (amyloid beta, AB) REL M EZIFHE (senile
plaques, SP) . H: 3% 1l K £ AR ICIZBEfT |
G RGE . AR . AT A A AR R
TEWESE, AD W W HLTH EZA LUT LR : AB#
Pk Tau i IRt EEBRRR A . PRERSRAE | O IZEK 7
Ui IR RE Gk = R %Ay 2 B R 1 AR Uk . H T
I PR b i T RIS R P i RE I 245 ) . e AR
WANFEAWY K, AD &R A5t ny EE R
TR — . T ik = A3 Y RS I
PRSI In) &, H AT AD B8 3RS ) 175 S p
ZT 208 (neural stem cells, NSC) FEMIVEITHR
W TR, A DA ol 1) b 2 A P TR Y
B ET NN . A SCRISEH A A IRTT
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(NestinPCNA" 41 §fd ) . oK 43 4k 9 # 28 T 41 ji
(Nestin'Sox2" 4il Al ) 1 3% 58 b (19 i 28 + 40 My
(Nestin'Sox2'Ki67 il ) , i J B 1 3 £ K nL
2270 (DCX'PCNA4HML) , X B AR PL KA
SRPER LA A, RN GLR B, B R R
2T S R SR R BRI B S AR G
£, DCXPCNA' 4%, INFIRE I #m, $2m
P2 TTHEH SINNIIRE R IEARE AT RERY
E RAE— B R LR e T2 fil i e P A% A%
R R 2T Z MR DI RE b R AR R B ERAL,
WA AL 1B 1 SCEEERA . SR, Sl Zs M AR
FE, BWHZEFIKY . RG2S
AL, R MR A, i R R B A A 2R
fil 2% 2K & AD FHARGREAR ,  [RI 2 A D fig & A
BREf ) R R R 2 — R, M2 IT S i A

SR AN RE AT Y ) — E B A
WML, RIS AT AR AD AT
REFRATRY AIRE . Ak, SC T fiAE AR
Iz, AR SR F R TT IE I e, (ERE
FNFEERR BRI ZETT s b [BREERT ST A . BF
SERM, AR RGN ADEAS, #ils T
il 3ROk WG R M 28 R 7 (brain-derived
neurotrophic factor, BDNF) A5 8: . BDNF &3¢
W, 25, NEMZLT 41 (human neural stem
cells, hNSCs) R4 . HLRIAFSME TBe T HUS
BT D S ph e p A e )y, R ITEE /M B
gifE . RICRC UM . Pl 2T AN T AL AL
i, UGS Tau BERRILFE 55 AD AHOCHY R 3 L
CACRE ST . ARSI B T I JUAEAN R AN 10 - Bext
AD B/ s R U 2 AR R IR (1) .

Tablel Effects of different interventions on nerve regeneration in mouse models of Alzheimer’s disease

®1 ARFHRFRXMFRXBRFRENRHZBERIERAZR

%
EA A% F T AP T a2k )j‘
[f]
P30ILY 4, 8, 12 K= M iEH AAV-BDNF NeuNf e we Jeyetts  #P& o METRAE AT 2 70 i S H0R B35 18 [5]
1202 2~3, 6~7 NP NR R R A2 plid R AR R OBE R E AR A R S Al bR L G [6]

ZBDNF &7 # A

APP/PSI1 5 TRIVRAR Sk B B 222 AL T OB 1S BrdU R i AR (BrdUD . REEAHL G (DCXD. [7]
PO, 24 Wk, #ES:30d Q4Wix, BELTD  FFAREAZIT (BrdUDCXD) HEH
e
APP/PS1 8 VSR REI R, 24 bk, 1EEE S BrdURER AWML (BrdU'PCNAD ., #HiAELEE  [8]
41 Q4 nik, EH5d) KRN (BrdU'GFAPY) . FIHEMLIT (Br-
dU'DCX") ¥R 38N
3xTg-AD¥ 6 HEEMPTOG21183£ 4 K12, G P AL A3 BT FAT D 23 G 1 B A5 AN IS Tau B R AL [9]
24 Wik, EE3AH AT
ICR® 3 JEksEsS-, kRAERZ TS BrdUZR i FrAIM (BrdU® HoEHEN, #ramsaizoe [10]
KR, FIES mg/ke (6 Wik, FEL3 D (BrdU"NeuN") %A%
Tg2576” 5~7 WL REhNSCs DCXAE AT PR IRl b A sl b 42 56 DCX 240 fif 4 18 [11]
BALB/c 2 TG hRA AT DCX A AT REEASHE SCDCX 4 i 2 B k> [12]
WT®
SD Rats” 10 FEADBIAYETHE B LR AR TIAKE-BHAL Jett, T4 R A0 I B [13]
F9, 24k, ESTd
Wistar Rats® ~ 4~5 2 Hzf150 HzEfil3%, 24 h/ik, H, A 3 SR A 20 0 Vg HEL A HR I AR 8 3 [14]

7 dATRE, EB2AITRE, ANTRE
ZIfREL d

D P301L: tauopathy/NEUEHRL; 2 120, FIKAPPAYELIL/NEL; ¥ 3xTg-AD: APP/PS1/Tauf 3L/ ; 4 ICR: TEHTAB, % FICR (In-
stitute of Cancer Research, ICR) KR WADH; 5 Tg2576: APPswel%3E[H /i ; © BALB/c WT: {EHFAR, LA FWT (wild type, WT)
KEHADEIAL; 7 SD Rats: D-F:3LH (D-galactose) il AR, 15i/5#SD (Sprague-Dawley, SD) K WADEIA!; ® Wistar Rats: F M}
AB, 15T Wistar K UM ADAR I s 9 WSk 22 . Hericium erinaceus mycelia; ' ki CEEHEEY) . Hericium erinaceus ethanol extracts;

D KRE T
#: genistein; 'Y FHAKEAL: hematoxylin-eosin.

silibinin; ' S£4:K:. memantine; ' S-JZ3, ke LHMC/KGHLZ . S-trans, trans-farnesylthiosalicylic acid; 4 Yk} K
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WIAMEFBCT T, A E KIS E AR 2T
AR E e B0 R AR AR T A, B2
TAE R R TT, BT AR R 2t 1
AR, BT A 2T RS B 2 2 b, R RUE
M, DATITZS S 7L 2 e i o 22 R 248 K
SR BABIIRE.

Zi b, NZEHPAIDIRE 5 5 fih e fp e B M 28
TR H IR . N, A B R A O
JUHSE A 2 e S S M A AR T B, dEEIA
K-, ISR 57T AD.

2 HAEFETFHESHEBERTTADKE
LI

2.1 BDNFiESWEBARTTADRIEAN G

BDNF & PRI RGErh oAl 12 4
FRF, & BDNF 3[R 2t (1) #4258 75 R T Rk
RZ—, FEMAETEY . KZFEIRAN, R
b TR SR IO . . AR AR TRE X
HEAEH ' BDNF K- RIBEIL 51 2 i 2R 1 ke
W, KB IR RS MR A G BFR R,
BDNF /K- FEAIR & 1 il 408 77 i, 23
AD 3 i i i IH A% BE & G P R E AR 4 T BE )
Bk e

fifi & BDNF MUAE AW 42 48, AT T
BDNF 7E4M I #0 2e e i T ANE Y F IR A b AT o
B L, N5 S BDNF g 126 BiRYT AD
AWMU T A R RE . DOA IR Ak 19 22 41
Fischer & & P4 ] 49 P4 IR 7 )2 73 A BDNF & 57 )
(1 W/d, 120 ng/fll) 5, KREBZSE2E 2 Fd1e
RE TR S . SIS R R R HE AR K
KWt , WA TR EER . XN R JE 4T
JHT- B A N2 RS Wk A 78U 2 38 B A 1
SR AE AL B, 1K1k BDNF B 18 g2k A (4
FEDEIE TR N LR S, o i RO BT 1 A
-, A BDNF{RYT IS FLER AR 2 T B M X A
KZEN 2 (45.948.5) %Mz t%Ek, A BDNF
BT T RE S e R A2 M) (85.447.1) %RyfLs
TURSE R IFEIE R TIRE, $278 BDNF7EFE AR R KK
P e B E W R AR S | R 20Tt L R
PRIZWEN R B RIBE AT 35, BDNF/KF-51A
HUFBEAH MR/ (A7E AD BRE Y, 45T BDNF
1 7K 3R 38 AR A A LU 2% AD AT R B Y
JEE [17] )

BDNF i i 175 5 i 288 JooRe il V' 3 m i

X . YESRA E RS R S S BN Y SRR R
Wi 44 22 T ) 1] ¥4 . BDNF 5 2 1 7 15 Y 188 42 R 1K
fiff B (tropomyosin-related kinase B, TrkB) ZZ{k%%
A, BT Trk ZRAH AR 2, MNINTEGE 40 i
A5 % T3 I T IR W S TR JUTLISE 3- VB i/ 2 1 U Tl
B (PI3K/Akt) Zeikf i . Akt 5 PIBK AH H.AEH
M ARABERAL, JEMPETE BB N R, #Ribny
ARt A R R pS3 BTS2, Bl R R
IR T IRAE ISR, 2k AN TS S e A
AN FEIEREN T, it ¢ (cytochrome
c, cyt-c) FAFETEMARNIMEZ M EBRN, 4
WA T 145 5 R B A cyt-c SRR s Bt P B ik 3]
YR 2 BRI TE cyt-c BEOICZ AT, Bk
1) Akt Z 577 Bel-2 ZEE B TG, #54Hi cyt-c
LR A AT 5 2 eyt-c B JS, B
TR AL A Akt i v LAV 15 98 T2/ MR )53, Sl T
AN N OYIA N1 e B Rl S EE S e R ) I N
A2 Y BDNF il i 5 652 K TrkB 45 &5 5 PI3K/
AKtIE FEIE T, TR Y AU MAF TS AN 2 ik Dy RE,
BDNF/TrkB/PI3K/Akt {5 53 4 i A il 28 1R A7 M 9%
SR ITETEIRIT L AR, 7,8- R AL
fild (7,8-dihydroxyflavone, 7,8-DHF) J&—Fif5 4L
(1 TrkB s ), H © #E 55 % AD 3R T 1
FH 20 A A ST UESE, TrkB 3 — P 8 7
LMDS-1i# i I 1l BDNF )2 ik 1] LAl 7 1 AD
NG H AL, Jf H LMDS-1 76835 AD /N U7
R BRREAE 7 TSR L T 7, 8-DHF 2
Zib, TEREL. AEABRKIZY L) K N
FFIE MG T BDNFAEH 95 R W], BDNF FKik/K
S INHDK R IEA DG, H 3= %58 1 filh %2 BDNF/
TrkB/PI3K/Akt {5 5318 [, 45 1 28 40 M A7 15 Fn 2
il AT, R AR e
22 WEREKEFFSHEBFEGTADRERIE
MK F (nerve growth factor, NGF) &
M2 FRIN P i R R B . R i s i —
Tk 2 4 i A R R, B B SR IT SR
SR AE Y FI6e, XA S 2T
KB e, B BAEMD BRI R IR BAT
HEMEH . B IBFRRM, = NGF /MR 2
FEA ABBEH | Tau & (1 BE B R b AN 28 fish ) RE i
T4 LR AD R EARAE 27 NGF 187 ANUAT DLt
AD iRl vt AD R ERAY ARk, 1 5 AT AR i
TZINBERY I E ) | R NGF 2 R Al S B AR /D B
FECHT Mk IRRAE #2590 (basal forebrain cholinergic
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neuron, BFCN) /b 55% Fi I AH A GE #4128 JC Ik
1 62%, X $E7R NGF =2 7] GBI 4850 K R T AE
MR R . NGFIGYT AT Be R ki AB 1T
FROFEE AD i RIAJABE 5 A9 A ORI 2 — .

TERMi T, NGF AR NGF (proNGF) JE=
FEAE, 20k B8 11 24 A T 4 A6 R 8 1 NGF P
T NGF ¥4 iz s F#{IK NGF i T., & %2 proNGF
LIRS E R R S NGE (k= . NGF i 5
BT BB R OR )y & RO A 2 K
(tropomyosin-related kinase A, TrkA) FI{K 3% Fl 7
IR IRFE IR 32K (p75N™) ZEG i T A=Y
TR Y R A 40 A B NGF 5 TrkA Fl
p75" G, I ERIEEAY), AP AITiE R
WM, #2785 NGF il i 521K TrkA/p 75N A R 15 5
W PRAERF PR ICIE R INRE L Rk Z TIRA TS T,
NGF filp75"™ &5 & )5, Lt ps3. PZEmEF c-Jun
KR B3 G  (c-Jun N-terminal kinase, JNK) i
BRI AL T RS R I, AD SR TR B 5
H proNGF /KF- i F1E % A%, #2758 AD 4K
fFECH%  (nucleus basalis of Meynert, NBM) HH;
A # 22 JCIE 28 Al fE 5 NGF Bt = #1256 B M4 7
NGFiGY7Ja , AD B3 K1 i £ AR 75 1
(choline acetyltransferase, ChAT) ¥4 BH 3855,
177 Y 5 W ChAT 15 P 5 IA M D RE = BEAR G, $20R
NGF 1] fig i i 41 5 ChAT 76 Pk i 2l s A T g 2.
AR, 45 vE NGF AJ LR 5 fik fir 2R 98 0 i) i
YERT, #EMMif S BECN L5 515, $2R K
V- NGF A LAHULE AD AH G ) 5 fith 3 0 R AR 2846 328 1
Fa > HET, &k T NGF iy m Ry . of
GERIL, ¥ NGF 435 A BT 4 240 it ) g %) 248 A=
Wy A% 3% Wy (encapsulated cell biodelivery of NGF,
NGF-ECB) 1, P A ASLKHTAK, 7T LA S
NGF Bl . Fef2 8 2 P B AD % P A A NGF-
ECBIAYY, AEWR B 4 BFCNIRL, JFidi/ i
EARFINAIIBE TR, HEAZ2MED A
358 W R0 5] B I NGF O BEHHE 75 ok — 204k
DAARAS SE4r i Fnge s 1695 AD BYVE M . il i NGF
BEPNG YT ] AV R IO R SR R B IR RO, 15
AD B F IR R 2 o 58 A 28 BV ks, AT
TrkA #1288 57 3 32 R 093N 77 s 40 NGF 19 25%)
(1N Doxycycline) , 3 7] LA P2 A= 25 {0l NGF 15 i iy
BOR P

Zi b, NGF 5 i J i A 2 ooy g 58 .
16, FRA R HL A BRI RERF R B UM G, T NGF

12 BN T 3k 28 TR R I RE . 78 AD K
il 25 PR IR ST BB AT, 15 NGF [
o 2 5 NGF 15K F-, o 1l i #f 28 50 o NGF-
TrkA 55 18, T LA 5 fioh 50 5 A o 224 dof sk
BRI, T4 R AD B BUIARIKF- .

3 EaIEIFFSMEBERTTADRNER
B

3.1 ZEERERESERHD B FIF SHMAE EIRITADY
1E R

JIE B BB R R 2 B RN TA Y AD A iR 2
—, AV AD B K 2 0 53 fil b 28588
Ji—— B IBHE (acetylcholine, ACh) itk J&i7
RANHI T fig B i i DS R 2 0 . ACh AT 1 R s
Fig /i (acetylcholine esterase, AChE) #4 ql iH B iE
ARG FEEILE, AChZE—FpfiLh i,
AChE J27/Kff ACh B R, AChEAT] LIS A%
AT ABFEYUIE AL “" . ACh Hil AChE )" VZ 431
PR R, J&2 2 A TE B A2 5%
A 12 AR TR R ke 2 2% 108 T JRe 2 P AL 7 10
il ¥ (acetylcholinesterase inhibitor, AChEI) )24
Vbt A, BEimIR B &2 G YT AD 1)
AChELI 25945 4 Ff: Z4WR5F (donepezil) . Al 5
M (tacrine) . FIHAIBH (rivastigmine) . %At
(galanthamine) ' . 2. W JF AD R E B XIRIT
YRZRIRSS, HIEE b robkng, RIVER/N %
ZETAE 0 22 A AT SR TR B, Y
T 2R X T AD 8%, R 2
A BZIY Y IGIRIFE R, 29T
DIESE AD S8 WRIR TR L, b n] DIdicE L H A4
T H R RIS #A TR

AD WA B, i N AChE 74 2 3 3
51 % ACh ¥ KK i, FEURBEEM 2T K,
M EL AP 2 05 i [A] Bt v A 2 BR & =l v, U0 N-
L -D- K& & PR 52 & (N-methyl-D-aspartic acid
receptor, NMDA) {15 Ca® il i &b F FF iR 45
Ca” Nt 25 [ M4 ITIRAE . K244 AChEL £
FVEREII S AChE G4, /> ACh 43, M
AR WA TTAETS , SEMTZE# AD SR . 2280k
A AT g A ) T R T R A7 A
(nicotinic acetylcholine receptors, nAChRs), MM
PRI TT R A AR TS F H p Ze iE RS )
s nAChRs 55T 5 Z xR SF ] 24 h e, 248K
FE MR E I 0855, R ZRIRSS 2 ok
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5 nAChRs 254 LRI AR VR 1 . 22350k 5%
T D 3 P PISK G Bk BB AB 75 B #2240
MIZET ' nAChRs FJ LABLIS T PI3K, #EmMififS
PI3K T i Akt & A B R Ab 1T B s =) . b sk, wiF
HKAEMHZZWRSFT (10 mmol/L) AbHEE ¥ I i 41
fi6hf5, Akt#ERRALACE BETm B 20K PIBK
i ] (30 mmol/L) %, Akt #11il 7] (1 mmol/L)
HZ2RWRFFILFEMA, W AMZ RS VER B
AN, $EoR 2 IR ST i PI3K/Akt {5 538 [ 1
KAEMG N2 R B0 L 28 BTk, Z2230R5%
il i 4] AChE 7% nAChRs, 5 S PI3K/Akt i
%, MM YER] . AR, TR
AChEI 259 ph 2 Crdr Ve AR S BA BT TR T
Bel-2 LA &, M5 —Fl 4 il Bel-2 19 25 9
HA14-1 B4 IE,  AChEL 254 (0 245 3/
55, $7n AChEL 2454 it bR 8 AL A Bel-2 1 &
FER LR E ] 5 OR[A] ¥k B AChEL X i 28
YEFIBAEAEZE 0, == . 2225 WRSS AR 3 B
3 WIAE 0.3 mol/L . 1 mol/L F13 mol/L e i R i £
TERWMRIPER; BEEREF &, =2 mz
ZRWRSF B — SRARAE I S i A BB T80 40
M ONA AR 1 U TE A O B il 26, v vk 32 2 BEL B
nAChRs T FHA A VE R I sk =

Zi b, AChEIZy¥E &) Ziz T AD IR IKIA
J7, X2 32 B ] AChE M8 /> ACh (147
fift, /DFRAr0 A LABLTE nAChRs 32 1A 2 5 75 iR
Bz, TGS PIBK/AKt B 1%, Fi i & A
Bel-2, #1755 40 28 200 60 %) 7 375 13 58 5 fih (1] 1)
KR, MG ADARIR.
32 AEAERZBAEBINAFFSHEREET
ADHIE ML

M LB R TEA S DNA JF AN LT
MUAE FE R IR I s (L 1B 1 . R & B
(histone deacetylases, HDACs) AUAHALZH 5 2
CEAIE M, i 5T LAEAE 2 R AR AR 0 A 2Tk
LB, 4edE O BAbS5 2 S BAIE 9 2 2574
P FENFE IR 5 HDACs J&=—> i 18 47 AU 2 i
MR, RIMERFERERIET ALK T £
(HDAC1. HDAC2. HDAC3 fil HDACS) . II a2
(HDAC4, HDAC5, HDAC7 filHDACY9) . II b2&
(HDAC6 F1 HDAC10) F1IVZE (HDACI1) B . &4
B R OB = LS AD SR A% D) AH
XK, TE AD 8K g Iz 2 DX 3 AT L e KT Y
HDACs ik %5

HDACs Z: 5 s 0 i d S AL N 3R, JFE 8
UEAZ: SR AT ORI 380, AR et 5 fink
UIery 25 e A B ot R, RIAER LS
ek £k B #0 # ) (histone deacetylase inhibitor,
HDACIs) ml8hngnfe b HE A SHEHER N
WAL 7, NI SR 98 il nT 98 1, fid v 2
WCIZHEST . Rk, FIFH HDACTs i 97 AD ok — 4%
HRLR AR B i HDACs 1] L5 24 213812
FHOCHEDR ) L mEA B, 15 S H G SRokF-, AT
SR EL O Y 2 2 1e 2R T Y L BF9E R, ApoE4
fig 1% 5 4% 60 45 58 fih J5 % B2 4 11 (postsynaptic
density protein-95, PSD-95) FIZEfiiZE (synapsin)
TEN Y2 Al 11 3k, 4TI 2 25 1 H3K9 FTH3K 14
AL, HEh HDAC4 Al HDACG6 A% S A, M
SR A F SBR[ BDNF 4% 5% K11
WA ) BFSEE & B, RGEP-966 Je:— it iKii5 % 71
HIZEFENE HDAC3 #0550, AT ZH 45 15 H3 F1 H4
LTALFI BDNF WAk, 755 BDNF ik, i
/b Tau 25 F1 A1 AP, AR 2, 205% 3xTg-AD /N
23 (] 2 2 RAg A2 L Ak, R B R Ul S
(phosphodiesterase type 5, PDES) F141#E H 2% LTk
{LHF (HDACs, 1 ZEFIHDACG6) P57 il 571
[FEFERT, PTLASE IR 097 AD, X BE S & —
PP LE (BT IR YT 5 1% . 7€ APP/PS1 /)R PDES 41l
il R . 25 O R R I R BEIR & H (eyclic
adenosine monophosphate/cyclic guanosinc
monophosphate, cAMP/cGMP) [z JufF45 & 8 H
(cAMP/cGMP responsive element binding, CREB),
ik CREB £ 2t/ Ui B W 4 S2 it i J S 1 o
HLI . PDES #5705 1 25 HDAC #5056 & i
TR 805 S 8 1 L B A& Y . H PDES A1
HDACs XU E 1 5] CM-414 1697 Tg2576 /NEL, A
X BEAR R P AB R AL Tau 8 FKF, 6 0] L4
e VR B B 22 TO M SRR B, R AR BB Lt
4, F 5 —Fh PDES Fll HDACs WUEE 1k A 4 9 il 51
44b PRI ZTC2 A, R I E RN 2490 hAPP
F1 pTau & F K-, Ho hAPP & F KRR T
55%, pTausKFFEAE T 30%, HE28 X &0
71 445 FIEMHI hAPP FlpTau 2 11, HEIMFT T AB
M Tau7KCF B4 RSB B R D], 8™ il
BEfFIEAE (16 Al) Tg2576/NRMEFIXEILEY
I 44b (40 mg/kg) TRITPIEE , AT AR
st ige =

£ b, HDACIs i3 ingi & H Stk B ik
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02 S (W1 BDNF) B 2 Befbisifi, 987y
53 il A NS fk T MM, SN T RE L R A
PDES FIHDACs W5 B 6l R, BRReis
ZH B RS floAH D& R ) L BEAR A0, SCRE B I
ABF1 TauZKF, XHAYT AD A HEARSFHIRER .

4 BRIFEESHEBEIRTTADRERILE

ARk, ENAMITSE BB iR R Y 3T 507
BARYT AD. R R I M & L, AR
MR AD FEZ—. HAl, A PiFhE2 H 580
Rl IR U G o 1l B P N -0 R
(repetitive transcranial magnetic stimulation , rTMS)
2% M E U L ) # (transcranial direct current
stimulation, tDCS) .

TMS JEF5 16 B e RO Z e 200, B0
R Y R I S L S IS R E N
i B )2 B Re, R IR TR IR
rTMS J& A BT 8 52 R RESRIB,  D8 /b s AUl A
5 RN B AN, O 5 i MR A b 2 m 9
(EINE RO N IR % O A i) TR 3 R e e i
rTMS A 8% AD I IG KRR B AR i,
4 AD SBFHEZ A TMS IR R, HOARIKF- | g1z
JIFNEFRE Y WA, JUHAERE AD & T
BIPRCR IR . W, Gl g LR T
VEAS, S T A 20 2L - i A e R 27 W o 1) 1
3] % (WHO-UCLAAVLT) | Bl /R 2 2R 1
iE i %% - IN Al (Alzheimer’ s Disease Assessment
Scale-Cognitive Section, ADAS-Cog) . fijz 5 J1IR
& f & &= F£ (Mini-mental State Examination,
MMSE) #5245 F 2K A K0 3F- Al & % (Montreal
Cognitive Assessment Scale, MoCA) , ] 15
rTMS Jill 06 18 35 P 28 R0 0 B BB 1Y 36 97 2K
Rl PR TMS Tl 4R R P AD SR
(R TA RN BB T ARG AT . (LSRR ) 5o B2 R A7 AN [
XPIRIT BORARL S s . — I AL BR A 5T
N, FEATMS (20 Hz) WS TRE E D E
AD B ERPANRIRERT , MBI TMS (1 Hz) %A
BRROR s WAV RS, 7E 10 min B R AT
rTMS (1 Hz) HU5, B BT Re 7 B & AE
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Fig. 1 The mechanisms of different interventions to induce nerve regeneration in the treatment of Alzheimer’s disease
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Research Progress on The Mechanisms of Inducing Nerve Regeneration in The
Treatment of Alzheimer’s Disease”

GAO Jun-Yan"”, LIN Su-Yang”, PAN Zhao-Tao”, MA Yu-Tao”, CHU Chao-Yang?”,
SHAN Jiang-Hui”, SHEN Wei", XIE Kai", WANG Qin-Wen”, XU Shu-Jun®”, LI Li-Ping"?"

(VThe Affiliated Hospital of Medical School, Ningbo University, Ningbo 315211, China;
INingbo University School of Medicine, Zhejiang Provincial Key Laboratory of Pathophysiology, Ningbo 315211, China)

Abstract  Alzheimer’s disease (AD) is a neurodegenerative disease characterized by progressive cognitive
impairment and memory loss in the central nervous system, which has become one of the most difficult problems
and urgent to solve in geriatrics. However, the pathological mechanism of AD is still unclear, and there is no
specific medicine for AD. Currently, the exploration of nerve regeneration in AD has gradually attracted
increasing attention. Increasing BDNF or NGF expression by neurotrophic solution or adeno-associated virus can
regulate the survival of nerve cells and the plasticity of synapses. AChEI drugs can inhibit the decomposition of
ACh and activate the nAChRs receptor, which enhance growth, communication and survival of neurons. Brain
stimulation techniques such as repetitive transcranial magnetic stimulation (rTMS) and transcranial direct current
stimulation (tDCS) can activate synaptic activity in neuronal circuits. Exogenous NSCs transplantation or BDNF
combined with NSCs transplantation can not only directly increase the number of neurons, but also indirectly
improve pathology surroundings by stimulating the secretion of neurotrophic factors and exosomes. Studies have
demonstrated that the treatment of neurotrophic solution, physical stimulation or stem cell transplantation can
enhance adult neurogenesis in the brain, which is considered to be effective strategy to alleviate pathological
symptoms as well as cognitive impairment of AD. However, the optimal intervention strategy and the quality of
treatment need to be further evaluated. Our paper reviews the methods of inducing nerve regeneration and
elucidates its therapeutic mechanism of AD, which may provide a theoretical basis for the implementation of

nerve regeneration therapy.

Key words Alzheimer’s disease, nerve regeneration, cognitive function, neuron
DOI: 10.16476/j.pibb.2021.0112

# This work was supported by grants from The National Natural Science Foundation of China (82001155) , the Natural Science Foundation of
Zhejiang Province (LQ19H090005), the Ningbo Science and Technology Bureau (2019B10034), the Ningbo Science and Technology Plan Project
(202002N3165) , Ningbo University Teaching and Research Project (JYXMXZD2021029) , the Scientific Research Fund Project of Ningbo
University (XYL20030), the Student Research, Innovation Program (SRIP) of Ningbo University (2021SRIP1917, 2021SRIP1912), and the K.
C. Wong Magna Fund in Ningbo University.

## Corresponding author.

Tel: 86-574-87609594, E-mail: liliping@nbu.edu.cn

Received: April 25, 2021  Accepted: June 15, 2021



