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HE [T 7R 3% i BK A (Alzheimer’s disease, AD)Z —FPit e Anilfn o) GEHEAT M & K 4940 2 18
ATk A, B AT ER ZAF R SR AU 69 IR AR VA B RO IT TR AT Z wm FOAT A 9 Sh AR T A
FmiRNA. P& @ (amyloid-B, AB). = 4F A7 4k & & (amyloid precursor protein, APP)% 4445
B AR AP L S Anik B 2 AP Z AU LT R AeB bR T AR A RIRALAABIEAE; 1A
Ji F 4@ 2 (mesenchymal stem cell, MSCs)i@ id 4| ik AR FE58 fi »4F Ak B (neprilysin, NEP). miRNA. #¥
JEE &G R, MmAB| I H|AY 22 Kk . (CAPIERE. PLEADSER . Shibth ey B R ADF R
BB X — FILEAR T IR T R R R EADR & . R ARG T P AR

FHEE R IIGEERTA; AR, miRNA; B-IE R R 85 1 JEMFERT A A

The Role of Exosomes in the Progress and Treatment of Alzheimer’s Disease
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Abstract Alzheimer’s disease (AD) is a neurodegenerative disease with progressive decrease in memory
and cognitive function. Until now, the mechanism of its pathogenesis is still unclear and the effective treatment is
still lack. Damaged neuronal cell-derived exosomes transfer miRNA, amyloid-B(AB), amyloid precursor protein
(APP) to adjacent neurons which accelerate the death of nearby neurons. Glial cell-derived exosomes regulate the
production, oligomerization and degradation of Ap. Mesenchymal Stem Cells release neprilysin, miRNA, neuro-
trophic factors through exosomes. These factors inhibit neuroinflammation, promote the degradation of Ap and then
prevent the progress of AD. At present, the study of exosomes is one of the hotspots of AD researches. This paper
reviews the formation of exosomes and its underlying role in the progress and treatment of Alzheimer’s disease.
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14481, BEE N D24k, ADPRIR NBUZF E T,
SRIMADR) A Jm HLER A SR AN B, B AT U398 6k = &L
BT T

B FC IR, VE R R B B A A A AR I
RO, A A A T2 FAA B S 0L J2 I 45 A 1) 48 i
HNEE, BLAR VS FE30~100 nm™e SNSRI A 25447
AR AL AR EA . . dEgRISRNAFIE
BT, HNEYS HEeRAR A s UIAE G, Sh bk w]
DLK X Le ) i 7 3 22 AT (19 Bz Ak 40 i R, b
WA I 5 B G B P A P B 52 A 4 P e HS T
TEAMBARBIERTT, 2R 2 0o 3 S & AR .
JIE JoE A A B ) K ST, BRIk, A A A 1 A7 7E 38 B 48
P [E) FRAE JE A% a3 ] DAAS I8 I 40 5 4 B ) e
fi, X & —FR AR MR IALE AR . FErE, o
HE R EE 2R 45 1) VF 22 20 B R DA DL i A B A T 2K
FETB AN WA AA o A WA A 1 A 15 8 35 A0 48 e ] 3 A5 55
A EEAERHY, FEADY, —J7 1, ZIRME
BT AR R A AR T LUK VE B0 A 1T 44 2R 1 (amyloid
precursor protein, APP). y/B7 Wb B ABAK. CK iify
APPHltau i F 55 7 B WL 122 7T, AT FEADL
&M Jy 7T, SN MARLE AL ABIE BR 7 1 A W
SERRRAE R o 5 G0 A w4 433 1 BRL - ] DLIE I Y
TR S 2 AHEE G BIAPREIZ 28 /N I T 41 B (1) %
B A b, FEAE /NI 5T 4 P PR s e A o PR AR, Ak
B8] 78 i T4 i) (mesenchymal stem cell, MSCs) RJ DL
T AN A A B T M K B (neprilysin, NEP). miRNA.
B AR OE B A RS E R SR ADIIME R o DRtk Ak
WAEADH HIME R 91 1T 2 Kk AR E ik
SN UM Y 15 43 de WL DA B L AEAD R A2 R R Al
BT ISR IR

1 SN AR S 3 i AL
ShIMARR E TR RS, HRTAHTE 2 Ak
(multivesicle body, MVB) N & i i N 224 (intralu-
menal vesicles, ILV)& MR R AT M6 W
AT DA 2 9 A PO AR G P R R A R N A,
AR IR HY 28 2 BRILV . 72 e B vh, 40 i 3% 51 iR
FI R BRFIR BT 55 4 43 ik ik NI S8 /N Jevarhe
A K& /N B N AR P IMVB. MVB S
WhEARRL &, LA BB, B0 540 R E R &
T AR R A0 W A R T8 1 4 B 2802 TRV ) JF 1 7
BEPIAAFEREAE, Bo NARIR E SEDYs IRE A

(tetraspanins), VU5 i g5 1 5% DU 55 i 25 1 8 5%
% (transmembrane 4 superfamily, TM4SF), #& 1t ff
A2 AR EDPFAERREA R K. HhE
I CD9ACD63 % WA Ay & 75 H b 148 7 R v ke 5 4 A
FH (P9 A DU 5 i 2 102, Hurwitz SNEEUIR) S IGIE
B, CD63 b J5 AL A (1 73 WA WY sy b . SR A, A
P& & 1 53 1k ¥ 12 2% E (endosomal sorting complex
required for transport, ESCRT)#% 5545 | ILVIE B 1)
fr G AT H | C 20 € A DUF AR FESCRT, ES-
CRT 0. I. IDFIIIM®. ESCRT OiH Fif 4 44 41 35 1
Z FAGE AU, ESCRT IAIIITE & Ff 3 R b 554k
1) 5T A A B N, A9 a0 P A A TR R T
fi% 2 IR PARE S (hepatocyte growth factor-regulated
tyrosine kinase substrate, HRS)F1 P 7+ 2 [ 17 41 iy
it R # B vz 3 A AN/ B s R S A P 2 A e A ) Rk
ESCRTZ: 4RI, ESCRT LKz R AL A AW 45 &
FEWAE L, BEESCRT 14 GE"" . ESCRT IIIIH L
T2 7 V£ 41 i 2 12640 B AE F & A (programmed cell
death 6 interacting protein, PDCD6IP)# 54K, I 5
iR 2 BESE [ 101(TSG101)45 &, {E NESCRT 18
B — 2 R WA R A B ik
ANILV B B A SR H 2 BRiz RREE . BRI
N NESCRTA 3 1 38 6 A2 AP WA A A= W) R A 1 3 2
AR, H52 H T $ 1 At A K38 T-ESCRTHY 4b
WA g1t . AWFIERY, SNBARIIE AT B 5
B AR L BB 5 XA 0%, NI N A L
W73 8 AN [R) ) S S5 M 358, 5 470 A A4 A 5 25 Ay 4k mT
A6 ESCRT ] N A4 Jls N 5 7%, iX — i 12 e 2
BRI . B AN A E S A Bz, F H.
I o R T T il S A R PR R TR s BRIt 2
Ab, HET 2 A miRNAF FHUTERE 54 (miRNA-
induced silencing complex, miRISC)5 57 Jii #% t%
1% [ (heterogeneous nuclear ribonucleoprotein,
hnRNP)Z 5miRNA 7 i A\ S A4 ) 1L 72 . hnRN-
PA2B1 ] LR AImiRNAJF 513'3 4 I GGAGHE: )7,
— H AR, 2 M miRNAFE J5 8 #6255 A 4k
R 24, Argonaute (Ago)Zk [ 4& RISCH)—# 4>,
- FHEmiRNAM VI E] . M Agodh mi Bk B, RISCH
1) 5 miRNA 5K It 45 & 1) 32 2 5o #RR, ek
7 LR SE I miRNA R #5128, ] il Agoi Bk 5,
HEK293T#H g fi7 4= 1) A1 i 44 7 I miR-451 AmiR-
150518 )3 b,
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2 INBREADARELZRHRMER

PREE 05 R 40 i 2 R (S AV E S 1% %, 2
Y FE X 4 R AR S AT BE R FE TR, AR b A
& — P B R RO 2, PR T 5 o 4 38 m R
TR S A A AR, #2855 1 5 400 B R 1D A1 ik
WEME RE T REEEEEH . ST 5 ER M,
122 41 R 5 A B AT A R AN IR N S E 1
miRNA. 2 AR, MR I pI 254 vl LA 5
ADIIRA G RIEED.
2.1 #HETITERIINBAZEADFRIBTER

ABH APPZ b y- 73 UAB AN -4 A B D) BT o B-
I WA I IR RIS M 7K S I T R vl e 3 shEUInEAD
W E R RE B (BRI R BT, HAT R, itk
PEMIRNA 5 APPFIB-73 VARG 3 -UTR P ¥ FL b A7 51 &5
£, AT 52 10 APPAI B3 W Bl 1) 2k, 491 imiR-193b
AJ L5 APPH3-UTRTUGACCGF 41| 45 &, miR-101
[EFE AT L5 APPH I3 -UTR R4 5 7 91 45 45, I R
WAPP)#RIA; miR-29¢H] LA 5B-7r WA 13" -UTRH3
PRt P 21 256, TR D B-2 I B R 208 o DRI,
P22 JCAT A (1 40 W A AT LLE 3 B FimiR-193b, miR-
101, miR-29¢% LA /> APPHIB-43 WA 1) 7 £, kM
AR A, TR ADII R AR, i AR 78 R B,
BN I AE RS (mild cognitive impairment, MCI)
B[ IR K ¥ BR 7 94 2R (dementia of Alzheimer-type,
DAT) £ & 1LV A1 35 /A miR-193b ) & & 4R B X i
AR, H HDATHE A M A A miR-193b 5 &4
MCLEE N L. b, DAT & # WE i it 4k
WAAmMIR-193bEr AR T X 4H, R BmiR-193b7] {E
NIZWIADIAED AR B, SEFAERUNRA L, o
TR IA NAPP % J PR /I B 0% KA ¢ T35 1 4/ 0l A
B A =K B4 KAPPAICK i APP. J H. 22 11
P22 TE AN BATAE I AN A A T I APP . y/B 43 Wk B
ABIEFICK U APPE: AL BSR4 . IAD R
FR) R HH 2 350 22 JC AT AR B A A A RT BE AL 3EADRY

ADWIRAES SOREA I, JOAE 1T Be 2 14 N4 Mo 451
1553+ FEARL ITCIET . TollB 52 4 (Toll-like receptor,
TLR)A& —Ffi e K 9% 52 1k, 242 B B0 f ml e it
MyD88 K i 1t B JE 4 Ht 14 4 42 s RIS 5 4 1
A SERRER FRIE®, I HTLRIZ SRR
L5 1 R AT JR e BRI 1 5 B A OB, R 25 L
T, CALER P& PR M KB T TLR. H

BT ORI A6 TS 28 70 0] LA & A let-7 miRNATF 4b
WA, 24 A A A T A let-7 miRNAFK AR
I, AT LGS TLRY, Jf il 1 2 — 5 0 1 S S
o3, IR IE RORE R TR, 2 F B Z T8t
T2, Hy ik, BHIBTE T4 2 0 R & Flet-7 miRNA
R A0 WA A DAYk 42 AD K8 i A 1R 98 S, 7T
ADIBIT I — A Bukit .

P (glycosphingolipids, GSL)& — 4H 5 4
BRI ENR, &AL T A5 SN AA R IR 41 )2, Kohei
YuyamaZsPUE SR B, 5 A AR b, AR S
BB MGSL. WENRME T, B IE IR 540
N B2 5 4 1 S AR B R R R AN A, 73 i L
K2 MMAT A SR EGSLI & &, KM E
JCAMAAAR TR (I GSL 2 & 0 2 T 42 I 5T A R A
WARRS AR NS S2EG#E R W], APH] LR BIGSLIF 5
2 g5, AR LR A VDB (endoglycoceramidase,
EGCase) % #0228 o oMbk EIIGSL)GE, ¥ #i4
TeANBIR 5 AR &1, GSLEARL, &, nl AE it
AR /N 5T 248 0 15 ORI [ i
2.2 RRARELITERINDAEEAD T AT ER

AP LA N BAR . SRR 4EIRAP, Horbm]
TEVE R R AR AR T EADW S 3 e B A5l ph 258
A ) PR ZRPO, /N R A AT AR B A A A 5 AT
PEABRI A TR BN Al 35 VI AH O (1)

H HT B S0 R B, /I 53 41 M 4w 19 40 A A Y
H 5 & B % B (insulin-degrading enzyme, IDE)"7,
IDEZ —Fift L) A L 4 P9 S R0 A A B 8RR
& JE IKBECS, U 5w, IDE-KO/) B, AR
982095 % LA I, JF HIDE-K O/ B H 1 P 5 i
AR T, S ANDER /> ABIE v fE i i [ fi#
APPA iy 4 45 #J4 (amyloid-B precursor protein intra-
cellular domain, AICD)R5EH!. AICDJ:APPZ /B4y
VAT 7K A J5 7= AR 1, e s >k ST DL 44t M A% 14
APPHIF= A1, Dieter EdbauerZ2“HIE 1A, IDER] LAAF
X% f# AICD, IDEFR 1 2 1% 7] LAKE N AICD Y B fi%,
MM RS AR = A2 o DRIk, /N 5 4 R 7 26 1
A WA A RIIDE R DA B 4% [ i AR el JiE i F i ALCD
/b APPI B, AT AR A

ZINRE B 2 TR 53 WA PR AR 25 5 AB IR B A, SR T
2N B ot 2 P A T TR e AR DNy S AP /N R 5 4
J&, Hor W AMIMARIE 2 5 AR TE RN B2 584k . /)y
JR 5T AR LA A B MR R IR A b s 2 T T 22 R
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(phosphatidylserine, PS). £ % (ceramide) FIf# 22 HADRI K ES K E. HEAbh, 7B 4l i 4% 30E Ja,
11 H5 (ganglioside) 4, X ¥ fi 5t n] DA ek A B AERE IS S miRNA K A A, 15 lll]miR—146a—5p, X
E TR B4, ph 2 It e A 0 mT L 5 D15 APP AT PN R T A R S MEmIRNA, H G818 18 5 52 74
JIT 5 B 1R y- 73 A T 3 17 12 12E AP ) 7 AT A 22 PRZE TEH Rl R E 7K, SRBOS A MR i E 2R E7,
i A A 22 7551 i AT AR A 5 AL, & & Tove MK BRGLARES 724 7 73 5 SR IR /)N B ot 4 B A7
PS. PHEME . P4 IR S AR T B Ah i AR ] LU AR ANIAAR, I8 S SRR T MCTERAD 88 3 i 8 i 1) /)
ANV AR AR A ATV 1t ABERAI ) AT I T AR AL B2 J5 240 PR PR A AR T A iR B R P 2 B 1

NAETEAB, LR AN ATV TEAR S BN W] 7N 2 T A 5 e ) A7 A A AN A AE AR ) IR
BIEABHONR BN A, HAFIIARE Z i (R, S tanE A MY PR EEE . W
AN TR B B AR RE I, NS AR ML SR L P MtaudR A SRR RAD EEREZ —M. Asai,

SR A 20K IS 2 I ABREICEI 4R AR, ATfTfe HEEIRE TER W, fEAD/D BB AL, /N Jo 440 ff m]

-—®

Promote the tau protein
propagation of AD NEP
Ceramide and - . Regulate the
iosi 3 ; taboli £t t
Promote the production  22nglioside icroglia R32/miR.a | metabolism of tau protein

and oligomerization of AP

Mesenchymal stem cells Sy

‘ PSAP Prevent the cognitive

deficits of AD

Whnt3a

Degradation g IDE
of AB / /
Degradation of @

ACID

Injured neuron

, miR-146a-5p Activate the Wnt
Reduce the l /B-catenin pathway
content of AP

Cause the loss of

excitatory synapses .
Promote adult neurogenesis

miR- 193b
APPAB. Y/ 17 miRNA
m1R 101 B-secretase
Reduce the / Activation of TLR7 in
expression of APP Ingested by peripheral neurons
p- secretase neighboring neurons
Promote the uptake and
degradation of AP by microglia
Lead to neuronal death
Reduce the Promote the
production of AR transmission of AD

W2 TORT A A A S B AP, R miR-193by miR-101. miR-29¢45 540 [ e My 4% 1T 14 25 (1 (APP)RIB-J3- AT, JRk/b ABIRI 7= A=, Wl g
(GSL) ek /i SR AT AR AB; & PR 3 (A 22 JU AN AR S RETAPP . y/Bor A ABLAEHEADAL 8, Let-7 miRNA 245 & TollFE 324 (TLR7)
PR R ZE TCIRIBET s /NI S AT 70 R 5 2 A At M (LD E YA 14k A B A, 75 46 1A /N s SR A PN AT A2 K 1 A 35 45 miR - 146a-5p- - tau s [ %ﬁt b
At Pk i 25 FIADI A% 3, LML b5 5 R ot vl LA G2 E AR R A 15 5 SR A 18] 78 53 T 4TI £ A0 1A 70900 13 HE AR B (NEP) - #5805 28 11t
(PSAP). miR-132/ miR-212. Wnt3a, AJ L@ FEAEAP, (23EHE R4 o il 175 tau i A A AR AP 22 70 R AR I T5AD
Neuron-derived exosomes release a variety of substances, of which miR-193b, miR-101, and miR-29c¢ regulate amyloid precursor protein (APP) and
beta-secretase, and then reduce AP production. Glycosphingolipids (GSL) promote the uptake of AP by microglia; The injured neuron release exosomes
containing APP, /P secretase, and AP, which will promote the transmission of AD. The released Let-7 miRNAs will bind to Toll-like receptors (TLR7)
to promote peripheral neuronal death. Microglia secrete exsosomes containing insulin degrading enzyme (IDE) which will contribute to A degradation.
Reactive microglia-derived exosomes contain miR-146a-5p and tau protein which will cause excitatory synapse loss and transmission of AD. The lipids
in the exososomes from microglia will promote AP production and oligomerization. Exosomes from mesenchymal stem cells secrete enkephalinase
(NEP), saposin (PSAP), miR-132/ miR-212, Wnt3a, which can regulate AD through increasing the degradation of A, promoting maturation of hippo-
campal neuron, regulating the metabolism of tau protein and adult neuron production.

B SRR 2E e R R TR Y (R LS

Fig.1 The role and the underlying mechanism of exosomes in Alzheimer’s disease
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LK 85 tau B 1 1R MR ZEAT S5 B A, B 2L ST
PACASM AR (1171 ORE Tilltau s 1, X 28 S b A itk — 2
Werp 2 o, I T EADMIE R . I B S0 iE
P FRD /0N P2 I 4 L 3t A A T DA 2> tau B
FRO . P DL /0 52 5 20 1 20 6 F) 35 tau e 1
FR AN IR T e ADVR YT AL AR .

3 MSCs{TEHIINBIREADRTT PRV E
TEVER RS

MSCsHTA AR AAR N AELE 2 Fh D BEPEmIRNA,
B AIMS CsiT A= I AN AR & 4 miR-132/miR-212631,
7E ADfi 1 miR-132/miR-212 ] & & ik /0B, Smith
SES-SpE g% R, miR-132/miR-2128 = i /N B, H
T H W Th e b 5 2 5 S0 R 1k M tau B (13 Bk /b,
fERERR ftau i I CE A N B4R, TR A #h A BRIt Y
NFTs. miR-132/miR-2126k = [/ § & A ICAZTE fik
MY FERERS . FmiR-13240 BEAD /N iR 7] DL 0 3 tau
T A KA I K EAD/N R 12 Sh BEFE A
I, MSCsfi7 4= #h W 44 H [FJmiR-132/miR-212 7] fiE
T T tau s AR B SCE ADRIER -

MSCsHJFMLAA PR A NEP, 1X /& —Fl BE 1 % fif
ABIIREEET, 5 B A RN BRAH B, NEPSREA /N 5
AP E I 2 . bk, 5 RIS 0% A A B A
(A AH b, B A DA RN B RS 1 22 4F 4 FTNEP mRNAZK
T FEAK80% . ANEPE:FAL T Jefiifh3q25.1-q25.2,
A F1| FIMetafiff 7 % B, NEPZ &1t 5 ADAH 00, ix
BERHF 5T 3R B, MSCsHiT A= AN A 1 FINEP W] 38 i 95
D ABIITTRREE 2] 2435 AD IR F o

MSCs 4 & v A7 15 88 g 0E & E 5 (prosa-
posin, PSAP), iX & —F L IhEEE AR, 55
X A PSAPH) 5 F ik, ] DLIE R P9 K45 i 48 R
PEH, FFUCAPSAPER = 5\ %1 Tl BE 15 AH OCB8,
Hui-ling Gao%5 ™) 5256 % B, PSAP Y2 3 [£iX 7 AD
/N APPIY B &, AR T ARV T Htau 1R
P AR R 28 98 M O, 9800 17 /N G Do 44 L ot v
b, I B I LU AT B e 2 oo S5 R T G R
HERIA, 52004 2 40 B i P4, 2B AD/N BURTIA
I RERERS .

Wnt3a & — Fll B WNT3AZE [F 4 15 141 & 1),
Wnt3aZs [ ] PLEGE Wit/B-catenin{s 5 1% S & 42, 1X
ST AR A R AR ) BAE SR BB 2 1,
Wnt3a S H i P 2 AT DUE 1+ 28 107 4 41 il (neural

precursor cells, NPC)H $4 Fl1 534 A 5 itk v 4 40 22 7,
T Wnt3af) & RN HINPC A # £ 70 74610 fEAD
AN R ¥ S DGH I Wnt3aid 6 2 f# gk fh 42
RAEWE BIEH KO, HRIESE, MSCsAM 45
A Wnt3atk [, BT X R I, MSCsATAEM & H
Wnt3affFhS AR TT LI/E N ADHJHE i

MSCsAE IR IT # A IRAT MW I 271 A8
1M, MSCsF 18 H ] 5 H MR T R 4 Bk e A f
Fe T RS UMY, A FHMSCsfiT 24 [ A i ik 5 B 82
fEHIMSCstitL, B LB ERLE . 55k, s
A4 BR) A FH BE 1 AR Bl A5 IR 1Y) 2k DR ZH DNA RS #2 1Y)
TRt . IR, AMIMAEN, 25 G EFR, TTIMSCs K K
FHAE G B B . 55 =, HEAIMSCsH
FEAE AR o A g, SRTTMSCs T AR 1AM IAA )
1z FH AT DA 5244 40 i 545 5 i 5 2 R 08 R o A
FIMSCsAT A B AN AR IR B s 2 AT S A R o B
TER AN WA RE R, AP aE FE R B, MSCsfiT
A B A1 A AR TR e 2 P 2 TD R T BT miRNARAZ #2,
2] T FEMEAP, MR R4 T K A, BGEAD S
FH I 2R I ER (R 1) 2R, MSCsHTA )
SN UMALE ADH B ER I E F BT B ) BARHL RIS A
Ry Tt — Bt 5t .

4 RE

ADSE — R B 24 (R0 23R 47 MR W, B I R AR
RUR W K SRR . SMBARIEAD T i T 5
TEVE R o 5 A [5) 200 43 A 1 A1 W A 7R 55 1)
miRNA. 2 H i, G0 AT DO 280 . ABRE iR
L2 AT AD R SN, ik, — 7 HAk
WA ] e A2 12 BTADRIE (R AE bR B B, 1E
ADJE A s 8 AN M, M AmiR-193b7 & 2
/P, miR-193b7] LMIHIAPPI L, HEAE 5AR
BRI SG, KB IR AN A mIR-193b ] 1 2 T AD
AR BN, 5 —J5 AN AR N AD R T $
BET RIS R S T R 2R A0 P 3 R
SEV RV INBAEA RN —Fh A 51 GnaT BT iR,
IDET] UAREf# AR AR, H RIBEFCR I, fhyT 2R Z54mT
L3 I 0 S A0 WA A AE D% FIIDE R 43 6, AT i JE
JIN I J5 440 L P AR 2 B AR ABET . Ak, AR AR T DAAE
AR ADIE ST B B o I AR A . i A
P4 B 45 25 11 77 30RT LUK Th 6 P siRNA K T i 126 3]
AD/N RN A BA R ADY,
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Table 1 Mechanism of exosomes in the progress of Alzheimer’s disease
PIRTIYEN 1 SR 1ERIT7 AL R SR
Exosomes Cell source Mode of action and mechanism References
miR-193b Neuron Reduce the expression of APP and AP production [31]
miR-101 Neuron Reduce the expression of APP and AP production [30]
miR-29¢ Neuron Reduce the expression of BACE1 and A production [28-29]
GSL Neuron Reduce amyloid load, promote the uptake and degradation of Af by microglia [34-35]
APP, AB, v/ Injured neuron Ingested by neighboring neurons and promote the transmission of AD [11]
B-secretase
Let-7miRNA Death neuron Activation of TLR7 in peripheral neurons and then lead to neuronal death [33]
IDE Microglia Degradation of A and ACID, reduce the content of AB [37,40-42]
Ceramide and Reactive microglia Promote the production and oligomerization of AR [43-46]
ganglioside
miR-146a-5p Reactive microglia Cause the loss of excitatory synapses [47]
tau protein Reactive microglia Promote the transmission of AD [49]
miR-132/miR-212 Mesenchymal stem cells ~ Regulate the metabolism of tau protein [50-53]
NEP Mesenchymal stem cells ~ Degrade Ap [55-56]
PSAP Mesenchymal stem cells ~ Promote the maturation of hippocampal neuron and prevent the occurrence of AD [57-59]
Wnt3a Mesenchymal stem cells ~ Activate the Wnt /B-catenin pathway and promote NPC proliferation/differentiation  [61-62]

into neurons contain active synapses

APP: JEMFERT AR 11; GSL: B S IDE: i 5 2 4 iR l5; ACID: APPH U N 25 4445k NEP:fixi ik Bf; PSAP: BSAGI0E 5 14 )5 .

APP: myloid precursor protein; GSL: glycosphingolipids; IDE: insulin-degrading enzyme; ACID: amyloid-f precursor protein intracellular domain;

NEP: neprilysin; PSAP: prosaposin.

SRR TR TT BV A R (DN AR
T8 S, Bt AAE S SRR B R (2)
S WA R DAIE I 32 R4 3 10 P9 AR AR A 3 O o i
R, AT A e A A P A A i £ A P A P
YIRS, TX PR T R0 I A T RS
FIREVE; (4)FM AR TT DAL I K TR, oo 1 i
Rl A S A LE ADI 2 I AR T A A
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