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Nanomedicine plus targeted gene therapy for Alzheimer’s disease: current situation, challenges, and future

LIANG Wendanqi"?, HAO Mengqi"?, GU Yuankai’, LU Xinyu’, JI Wenbo’, ZHUANG Jianhua®, YIN You®"
1. School of Health Science and Engineering, University of Shanghai for Science and Technology, Shanghai 200003, China

2. Department of Neurology, The Second Affiliated Hospital of Naval Medical University (Second Military Medical University),

Shanghai 200003, China

[ Abstract ]| Alzheimer’s disease (AD) is a neurodegenerative disorder characterized by progressive impairment of
cognition, emotion, language, and memory. Existing treatments for AD are mainly pharmacological treatments, but they can
only improve patients’ clinical symptoms and cannot effectively slow down the progression of the disease. Therefore, finding
effective treatments for AD is urgent. Research has confirmed that gene mutation and family inheritance are closely related to
the development and progression of AD, and gene therapy has made some progress in animal models of AD. Common drugs
and some small molecule drugs are often unable to enter the brain through the blood-brain barrier, while nanocarriers can
solve this problem through immune escape or other methods. In this paper, we review the gene therapy strategies related to

AD and summarize the existing gene therapy and nanomedicine combination of AD therapeutic theories, so as to provide new

ideas for the clinical treatment of AD.

[ Key words ] Alzheimer’s disease; gene therapy; nanomedicine; targeted therapy
[ Citation ] LIANG W, HAO M, GU Y, et al. Nanomedicine plus targeted gene therapy for Alzheimer’s disease: current
situation, challenges and future[J]. Acad J Naval Med Univ, 2024, 45(6): 748-755. DOI: 10.16781/j.CN31-2187/R.20230531.

Bl /R % i ER9R ( Alzheimer’s disease, AD) &
— B LI B BE AT I D) BRIEAR A R AE A #2251 T 7
PR, R B 2 B A KRR R ph 22 TT A B- TE
WRESE A (B-amyloid protein, AP ) REAEMEFIE,
DA A PN i B R A Tau 85 AR 2RI B2 S 2 4
gzl X A T E LS MRS 2, H

[WFSBEHEA] 2023-09-21 [#EZHE] 2024-03-19

I A DA Ry 2 ph 3 A A PR 22 L [/ 5 |
B A AD TE P IR AR BT,

] 3 A AEAE 240 5 AFETZ L ST H AT IR R b X
AD W T BIRTT 2590 LA RN 1T Z A ) B A AN
VIR, i S 9 191 5 i R AR LA B T 5
FRK P WA H AD MR T, Ok

[(BE€WB] Ly (AR E (22ZR 147750 ), AP (5 Z 2R R 22 ) 5 — Bt = e 0 B Ul ARAT 5 5 F ( 2020YLCYJ-Y02 ).
Supported by Natural Science Foundation of Shanghai (22ZR147750) and Innovative Clinical Research Project of The Second Affiliated Hospital of
Naval Medical University (Second Military Medical University) (2020YLCYJ-Y02).

[EEEN] P Wi . E-mail: liangwendangi@foxmail.com

“iEE ( Corresponding author ). Tel: 021-81885463, E-mail: yinyoul 79@163.com



WFELER AR 2024 4F 6 H, 4 45 %

< 749 -

1) AD fEIE A LR BRI R G R A

O EirE Y (NZ2RR555 ) HEBMGE
AD I R EEAR, I BEA RUIE 2 1 i . AD
29T R W R IR N T X R A 2 2= v A E T
AD M 2j G IR TR PR AR . Bl X AD igt
T2 R, PP IE a0 AT AR AR 3RYT
AD Jf-fig it S K H 253 R 09 RO, 455
JPIETE A SR R, HRTHCH T —F R
TR AD IRIT Tk

HR A A T BH Pk 50 s S ik R 7 45 2, AD
A g3 S K% M AD ML R 1 AD. #IE H H E

(apolipoprotein E, ApoE ) FE[H | JRBEHE A% R

PR IR A il 3 P L AR AR B R AR R AU P
AD KR EEIEN Y L ok, B IS
FUA) & ApoEed 4liG RIFLRIB N T iz KL R #7 &
HUEE AD BB XU . i B ETA AR K5 AD
WA EG N A B K 1 (presenilin 1, PS-1) FE
. TEMFERTIREE FH (amyloid precursor protein,
APP) HHFIIRAEZ 2 (presenilin 2, PS-2) FEH .
IEEER P R AE ST AD 18T B 7 1nl .

Ly 5% . B4) 7 (AR 22 25 ) T i i AP 3R
GABN EIEVER, TCE RS T ADIGIT L
WEEFNH . ITEAFsk, GUREARELRZW . ik
SPAE N H #5012, FEGUKRES YRR 452
RGAETT PG T H RN, THEEWAREAY
Jieg BE 2 A 5 7 TR HUAS: T W35 0. Rk, a0
KB 27 1 e e R R A BOR 1) e i R 1T sl i
TR MR L S AR BE S A A5 A A LA AT
R AD RS T T 0] .

1 AD fRERIGESEERTHIEXERER

AD 1) Z2 Ffris BB UG Ry B VA T e it T R GE
T TEAE 5, X SEHE AL 4R AR AR B YD AH DG 1Y R
1 [P O F A AR 2 1 224 it 1 ( beta-site amyloid
precursor protein cleaving enzyme 1, BACEI) 7
FAPP™ ] | SCHRAI4ER R TR / A K550
FE B 1 2255 35 DR [ e 22 3 S IR - )
F 24 K F (nerve growth factor, NGF ) "1 ]
ApoE ¢ 5 AP BEFRAR Gl (AU AR B 5
TRMERRAR ) 1 DU H ARG AD A
PIRITIFFE 2 R ILER 1.

1.1 R EGBBEBI TEMEEE ORI

J2& i1 McKhann 25 % 2 1, %R LA AT 1R AB
REMREFAMLTE . BRI YREE R T2
B, AR HIRE ST SECEAER AL, 7]
BEAAEF TR0 A Bk, o AT o P /i
J5e 40 L A S AR I R 0 7 1 48 i P 7 . BACEL
A AR I E R E, Joig e B I e
it. BACEL i AE B- 4B S V1% APP K5 3
AB AR EA Yy S S )
FEAB HARTT R R, AR
FRLT 4, 2L BRI RERE e ) | Hadiil, 76
AD B H R K 2 41 BACEL /KTy, X
EWAE BACEL FHE&HIM AR BB AL, FHHEshgds
R IA e

12 et 5 NGF  BLE GEff 2 AD B A #h
2% ZR 50 1) 2 TR RGN 2 IR ELRR F- i5 RRie 2
A BEE PR, 2 oK P R B 13 R
R T LIS AD BB INAITIRE . IUAE ARG s
IS 8% 7z T AD 8B LU# e AD & 1Y
ISR RS R HA I FRAT IR 2 o S — AN R 1 2
KPR 7 NGF 15 355 i A AR RE #2240 it ( H:
o i T B SR Meynert FECAZ ), IR SRR E A
PHINIAE, 6T SRR 5 X S R R A Z B AR B R
2, AE AD HX SR 2 2 2 A, S E6A
FIRE S T . NGF Btz sk inmmae s > o h T
NGF AN BEAG &5 b i b if i B e, HATE LT
TE AD FB R Hh i 5 4% 32 PR 40 it s 2 2 A ol e
Meynert JEJFEAZ A A AL BN A 7 1, X B2
WS T4, R RBRE Y

2 HKEZFE AD EEFEP R A

FL D7k T DU IAR SR A 1, o m] LA
K B LE S PR R 2k . AR T A 25 W)
I 07 1k, R BA AR LA AP, Blin
SN F R PRE  eAVERER A L STk
CATEVFZ AD SR TR R, IFIUS T4 A
SEERIAE A 2005 AR AT AR — R B AR N
Jrik (5 NGF AR ) Ml RIKIRZ R LW Bk
FENVAI T AD B BINMBE Sy . ORI RIS sh Al
JRG 4 28T I TE IR ASHA Fr e Wkge
KU, NGF R:RIGYT T AR AD Ryl RFNAT 3R
B SiRNA FERE RS i R i 5 1 A
HRBIRE, WOy EReue et T AL, Jf



.« 750 -

MR 2024 4R 6 H, 45 %

HIGAF R RO R R, BB AL ol
AL R o W BB B R A
96 JEL AR 1) HE TR 2 RNA T4 10 13 2B 5615 2 0 RNA
T e SR i R AT CERA LA 38 59 2 1 oA 7
SRR AT N 3k, WUE RNA I HH 543 7T 73 24

siRNA Jr BoIf % RNA T4, siRNA 2l & T
BT R 2 1 A R DR AT S I TR T B
SR, BEBEAE M 245 25 )5 Xl 3 16 AR nT fig
23 sIRNA 25BN 28Rk, PRSI DTERE
P, FESG B P

F1 AD BXERRTPHEEREER

HARSER £ XFADREAR L JEpRAL 8 2 FERRIT AR JryBRAE Sk
BACEI AP 4h{ MG R AR R 2% b AR LA 55 HAh A H B LG, BACEL BYTRE (5]
BACEI siRNA A7 15 BA SRR AT R, PR
P50 B3 HAE ] AELZ RS B A )
T
BACEI  ABER HFAAV B BRIPT AR E AR T — (6]
(UN=AUNTIBS P2 RAE R AAA T AE
BACEl M BFAERM AAVEERS NS RN IR — [7]
ABJA B ESpeA|
NGF MZEFAER B 5 AR AL AR 22T TS RN AR X A K NGF i 21 K i [11]
AR
NGF PHABEFAER NRETTBDNFARE KA IN, SRR A2 S kR — [12]
ik AR S S S BE
7 filBle ok
BDNF  MZEFEH RSN SBDNF BN % fil 2 (7K, 395822 2] BDNF /K F & mRNA (A A [9]
FEPR % A2, g D 2 AR —
BDNF  MBFERH R TEFEFENHS ESfy Mye R D o [10]
A B % JEE U P A
HYUEH AP RS FE PR R W FEIEABAO 5 AB42, X2 — [15]
fifiB FhAB1E K ZHAD B & T #B
HHEIK
HYUEN AP RS HAEI BN TR % APP I 5T 45 S AT o I SR R AR 6 (14
fiti B SiRNA JJLERFE [ 85 Tau 7E R B (] Y ek, 1B
RIRE S HIILTF AD h g5
BT 32 (0 B A AR
APP NS Fih ApoE WAL 18 VT AR AKFREAIG I FT 4 R R R A S NG (8]
9 1 2 A Y L TR i ApoE3 Fl ApoE4 AR KA i & BAIK
% K A G er
ApoE2 AP fifH AAVrh.10 /- 51 IR ApoE2 ik — [13]
ApoE2 FER 3%
ApoE2 AP fiiH PAAE 2 TR AR TR AB BRI AB40 WA fYENEP 7£ AD 5435 /UK [14]
A FHYNEP ik Uikl NI Rk K e R
NEP MG ORGE  NEP IR AR AR MUK IR ABBE AIHEE AR BFEEIE I 2 AINEP 12 [16]
oIz ik He I A, SRR (N RS (Al
NEP MR RIMGE  F3k ANEP Bl -2 AF 4817 AB VLR oA ok th Tl ey R eF e 2, [17]
eIz g LSRN BURZRY ErE T

=7 SR RAR ARG N ZS . AD : BITJR IR s BACEL : B E M RERTAARTR [ 24008 1; AP: B- TEMRERR 13 siRNA : T4k
/NRNA ; AAV : IR SE5 5 s NGF : #1224 K7 ; BDNF : [l IR AT 25 52 R 15 APP: SEM RE SR RS ;. ApoE: 8 IBEHE;

NEP: filitE k.
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B, ZEENAEWIR TR 2 & RZ AT TF fg
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W BFFAE A6 M 7 28 A b ) £14) 2 TRI I 21 40 K 2454
Wik ARG, HATTH BT 1k 25 YA A Bk R g A
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SYEUUBR BACEL XF AD V@Y7 A AR K AT 5t SR,
FH T 1L 5 52 10 77 A Rk = 45 3000 siRNA i 1% 13
J7 R T 3X—AYT M. Zhou %5 @I & T
— PR A EAE” R R A siRNA 44
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