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The Roles of Astrocytes in the Pathogenesis of Alzheimer’s Disease
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Abstract AD (Alzheimer’s disease) is the most common neurodegenerative disease that causes memory
decline, cognitive dysfunction and behavior disorders in the aged people. Current evidences have shown that astro-
cytes play an important role in the development of AD. Under the pathological conditions of AD, astrocytes have
both protective and damaging effects on the nervous system. On one hand, astrocytes serve as protectors of the
nerves system by ingesting and expulsing the abnormal substances and by producing neurotrophic factors. While,
on the other hand, astrocytes can directly or indirectly impact the other brain cells by releasing pro-inflammatory
cytokines and toxic substances. In this process, the astrocytes enhance the inflammatory cascade reaction and A
accumulation, which exacerbates the pathological process of AD. This article summarizes the effects of astrocytes
on other brain cells in AD, hoping to provide a new strategy that targets astrocytes in the prevention and treatment
of AD.
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Y1 it A1 BT A FE K 1 (amyloid-B, AR)RE ST i 4
BT, PE S R S B R S e th Y, B A, At
TR B AR R AL S 00075, Heh 292/310 N
HAD. BEH N 28R, Fiivh 2120504, i
RNIRELIIE 21,510, Foh AD NBCHRs A B 1Y 22 1
¢o PrHEE3F0 k22 ¥ 1 1 4 ADJR 1, 4344 3 B0
100738 9w 65 . AD TR 4R OIS < Joe i S o X
ZJEZFENME AT 2000—20174F, FAL O
W SE 0T 3 R B, MTADSET- R EN G0 1 145%5°),
PR B, 0t AD 58 25 0K 22 48 FH 2 5 JIE A S g 0 ) 55
(REFRIT 22BN 2 80Kk 51897, TR
J55 B FN- T JE-D- R T 4 A TR 2 AR S BT (3 &
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JeiEBHLIE B i B AR

KA LLK, DA R0 Dy B i A A48 1Y) A 7 3 A
TERRZE Tel AR T T, BT, PR 22 Jis o 4 i £ DR i
KE P REEZEREMY, ADEFINAT R, &
T B-TEM AR R A DU A Tausd FE BE R AL 51 EE M 40T
FIRAN, 152 1 ot 20 PRLIOE T8 A 28 98 E Y 52 e
ADZFEMZ T (neuron) 2 IR 4 (astrocyte,
AS). /MR 4 g (microglia, MG). /b 2% JI% J5i 41 i
(oligodendrocyte, OL). ## 25 F-4H il (neural stem cell,
NSC)%5 2 P fioi 41 i 5] 52 2% B AH ELAE T 51 s 22
P AR RN RN Th RERRAS . ASTE N FR AR AP 2 R4
— PP TR A M, TR T R A A M R A e
773, DRI AE RS R 22 28 48 95 0 T B 43 v 2 2 1) A
0, ASHITEA A A FSUE J 40 2 B AD
KA R R S 128 o o R R . R AS TS
ADJ7 BELEFE RT BE BN T E 1 T AVa 7 AD ) B 22
WA e A4, 1 fEASURT 520w A Ao 241 i 34 1
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. BRI B2 40 I 1 0 ELS B
L E NN AT TR, 25 255 T 1 4 W R
IR, 42 A T RINIIA T, (R HESIE 0 2 70
REIER B RIS AR, S 5NN G N, s
FAF L SIS S0, 78 % A FRA T, ASkb

THEARAS, — 71, AR TBOM 22 77 D1 T o s
2275 F= KT (brain-derived neurotrophic factor, BNDF)
2 i 2 20 B 1 A A7 AT ARG, R B R A LRI E
ASHI £ J0 18 i 7 2 Bt -1 2 IR 1 A (glutamine-
glutamate cycle, GGOMH BAEH, K& oA 7
SRR 22380 AL 360 5 — 7 TH, ASH R A TRIURIG
il 41 it 4 18] R R AR Tau s (1 IO TH REUS'T, ASERN
APBEHL)E, J8 i P A A R 7 14 K (kallikrein-relat-
ed peptidase 7, KLK7)F#fi, 147 LEABTEH LN J5 X
B i 12 AR AT (I AS, I B B BRI 5
Ab, TEHFARAIZ R G0 ASTT LIRS BT AL 711, $ii A
ORI SR A - ASTR I 3 AT A AR ) 2 B D A
AR, WS P RGERETBON IR E L R 4 o tn 4
HEZC. BIEH K (glutathione) s, £ HHAX ML R 50
G 52 S DNIEARA2 ASHIJE R G T RAMRT J5
JEARIX, ASIEE B 502 05 5 S R B B A1)
25 I T RN 2 38 T A2 AR (W 5-FR i . LR ARR S 52
1), FEsz A TUREIR &5 7, 15 FASHL PN Ca” ik
FETH i, I REASS AT, M MEAE 5 ] EHRICR 5
PRER TT, AR08 70 R A 0 A MR Bl 1 SO, AS
1) & SR 43 | 5 LA PAY g 200 M 2 6 I e 4 A 5
WK, TR BRI 06 57 e, 3 [R) 4 7 i 2 2R N IR R AR S
ASHZ R AL SRR T A, 5] Fh oA #4815
A 22 20 i 1) e B I A, SR e TR MR RS I
WIIRE . ASTEADH 2 5 B, A4 St UM [
fRAPFITau B E L 1 P2 AR RORE R 1 TR
R R H . IRER TS N FIKPR T, ASKHE
PR B AR ORAVE ] 22 AS B S AL I ik
KPR gE e, H eIk - T 505 ADJR BRFIE AR OC
FRVREIR HY B o 491 a1, ASHR ) i 6 (R 3R 8 7K P T 1y
BRI, T ELASPE R APFI Tault) B2 /7655, BLIHGE #
LPIE N, B A T KB R, SN AD R KUK .
ASCREFL [ T35 N STHRE S ASHH S I AD XU 2 (4]
(K1) ASTfe AT K A AE 10 2218 A7 14 5 A2 A BH 2
f) Tau sk [ #1225 BEAFAIE (A0 o 2 T 4EE 25 (R T IR AL
RAEFIE 1) HI™e PRtk ASTEAS AT e 54 7] LA
VE PR EIRAT VIR I R A R R AR bR 2 —

2 ADATRIHIZPASHIFHIET L
TEADIRHELAME R, ASIEAS £ BRI N ZESH AN

WO B2F . fEADIE B FH, K& 7 ASK T2
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Table 1 Summary of astrocyte-associated AD risk genes

TR PR TIEAEN FE (M ADFHIE B
Gene name Expression change Major AD outcome Reference
NRF2 t Inflammatory and amyloid [23]

CB2 | Amyloid and neurons loss | [24]
hCD300f t Neurons loss and amyloid | [25]
NDRG?2 ! Memory impairment | [26]

LXR a/B | Apoe secretion | [27]
PPARA -o t Amyloid and cognitive decline [28]

SEH ' Inflammatory and amyloid [29]
Sortl ! Amyloid 1 [30]
GADG67 } Amyloid | [31]
Apelin-13 t Neuroinflammation and cognitive deficit | [32]

133 | Tau abnormality and neurons loss [33]
AQP4 t Cognitive impairment | [34]
TREM?2 t Microglia activation [35]
alpha-amylase | Amyloid [36]
LRPI ! Amyloid 1 [37]
Stat3 ! Inflammatory and amyloid [38]
to L b TR

t : up-regulated; | : downregulated.

R D, FA LB D) RERa0L T 8 4 k0, HAS
FEU R T ABBE S H I, fEADHE &, ASH RS
DR RBES, R ASFROABIETIASS, WE A
AST BRI MG T AN A B B AR K b
My A e BT AF 4RI PE £ 1 (glial fibrous
acidic protein, GFAP)RIA T &), 3 HITE HASZ &
T 2 X G, WERASIFEALTIA2 25
KA AVBIAS TR e~ KB I RE R NI B R,
oXof I8 I PR 40 = A v FE R MR D (R B AS A
L, AT ASHIFR bl 2878 TR X 5 MR B8 AR T
Blas-4ol, FEAD 3 B J2 A B 4 24 g W2 31K &2 11
AIIASHS R A AL X B & B3 3w, AL
AU ASTHR B IX Ee 9555 T IR e 2 AR PENT SR, SRR TS
S AERABIAS M A B IRV, SCRFME JTAE
KT ASHITE A A BEAR A A 15 ADdE R,
AS5ABZ AIAFAEX A AR LA A . ABE 2
M T A, RO, TR A e A
TR, 4ERFABTEMNZH 2 I IEH /K-F ™). fEADYHEE
WA, ABAGE H#h2 o™ 28, i a] DL i 3305 B
ASTF W . O TLAS AR APE AL S AL 4
ASHH I A A B 12 5 T v I 0 0L TR Y e T
NADPH & A4 A [ B, 7 A2 3 P % (reactive oxygen
species, ROS), ROSHE i &5 F IE B (lipoprotein lipase,

LPL)AIADP#% ¥ %€ & I (poly ADP-ribose polymerase,
PARP), H HIH R4 N A B H K, 75 S ASFIMZ It
RABMPLIRBY, 52 FEARr AN, BUEAAS
7= AR AB R PR 28 T BT P AR B B B A R P, e
K, ASTE #5252 [ mi R FEABRE 1 22 8% F oIR8 T 4
WO, FECEOE BLASHE AP, g B ASRR i — L
RIER F, anfIed PR FE A F-a(tumor necrosis factor-o,
TNF-a). {98 24 BE [ F--y(tumor necrosis factor-y,
TNE-y). F 4 &-1p(interleukin-1p, IL-1B)%%, A~ Wi il
PRASTE F AL T WO IR, Bl BEluE IAS, kA
— RINVEM R W EH R 2, ASEH L E
T ERAE T, Smine 1 AR A, it ABBE L i
VERUER, WAL X 2 R, SEUEE 1z
INETR AR IR E,

g7 b, FEADRTHRZS TASHI B S T 2
I 28 23 b () ABER 2 RE PR 1~ R R 2 B, el H
SREMPEEYR G E. MASKETRSE AT
Re R AL, T B G ZH 2 O 3R C 8 R AR AL
T, AS S5 1] LIAE 40 W AD i S5 Al A 55 A AR AL 1)
febrz —.

3 ADATHIHIEFASKINSCHISZNT
NSC & — 3 BAT 5 9 R A /7, B 401k
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NMEZ TG, AS. MGHIOLIEREM 4 s, NSCRA
1) 22 [) 43 A4 98 i T 5038 Hh K R G 9 114 JR) 8 8,
I JERE 51 E A BLEAL, (RSB, hndpp
S EM I E M. ASKINSCHIAEIE #AH. /el
T FE IR FIRAET, —J7 1, ASTE#NSC
PEAFRISEYE . ASIEIL /A2 P 2 E TR KT, JINSC
EERMELFREERMZ IS T, AINSCAEK., K
B AAEERRIE FRER . 11 H, ASTRBENSCAr k.
AS/)WAEGF(epidermal growth factor). FGF(fibroblast
growth factor). IGF(insulin like growth factor)%%AE K [A]
T INSCO LM TT, /- WEGF., BERPHAE
F= K- (ciliary neurotrophic factor, CNTF)%§1/5 $NSC4)
BRI 55— T51H, ASTRIENSCIEH 51
ISCHE, KB HINSCIH A ASHE AR Tk 77 [F 3L 7%
FEATRE E ALY, ik, NSCHGE . 43 AT
FRCRIR T ASHPIRES . 7EADRHRE T, WoE A
ASHIUEASFIA B, 2INSCHIFHANITRE .
B FE I, HRAX A 2200 o [X B AT B AS 22 T/ s 425 iR
H RN R, R J5 9 IR 2> BRSNS CF A Fl it
FEPO, WO R ASEEAORE DR -, 5Z0a 20 2L ANSC
HIAFE R B, s 2 ASKE AP TauE: 1 52
JBNSCI A A7 73 [, FIHINSCHIAEK R E - @il
W ASAE S (I BENSCHEFE A 431k, 70 A0 B 18T 1 45
TOANIE JoT 248 A 52 40 () 4 B, 4170 ] 9 A s B2 A ot
SRR, R A AR SEE, 555 I EEE M
RT3 S ) J B IR T i, B S 4 22 G ()35 43 A B
ife, s AD B F A ERE 1P,

Zi b, FIHNSCZ a7 4 1 fig, mI o4 i pf 42
RGBT PR A0 B IR 7 FIBE DR VA T BB 1 4 >k
PR R, MASHIEERZ A ] AS NS CIY F 4 fig
JIRE M) T8 e, FENSCFE 5 7= A 4 8 431 I 4
i 5 A A9 R 95 A () o 22 4 PR, R IR 1) BHL 1L B
HADIRIR

4 ADX&TRIFEIZHASTTHZ AR
WATE R B T, Wa, SRR,
TEP R 2 R Girh, ASELZE W2 0, RAUN
0 J A R ik 2 (18 S B A, TG LS Al TR 2
3 B R S5 B 335000621, /E AR B PR S
ASFEAE RVB AN ZE 5 5« 4T DR -0 252 ) R, 3
RO f . BB (S S A, R BT
I S0 3 R % K S B R R & T

HITIRE

KA 0 22 70 2 [BE B AR I R A 1, T
A 22 Bl B S A SE R . ASTE UM 48 3 TR NS R
fR. ATP. y-Z 3 ] B2 (y-aminobutyric acid, GABA).
BEs AEKE T2, S5 E& R filfL i 75, AS
FETBCA RN Al A 3 L M B AR, A 2 RIS

SRAALIE, ABIREREYI A FIAS S BRI KE A
(excitatory amino acid transporter 1/2, EAAT1/2)3 1%
AP BRI 1 55 4 48 7 5 ik ] S 100, AT
ATPXE S A A% 3 G N HIAE FH, ATPAR S =) AR s 5
FHEE TUIEMSP2Y 2 AR5 4, H| 4 22 70 TR fir % 32610
ASEIR A KK T-(ITGF. FGF-2. IGF){g# 4
TCIE BB B ik, 225 RAWTY BB 2 . ASHH i
BN E A I, AT A APK . Na fliCa® &
WPE. pHAASE, X 4EHF N IR B AR 8 AR 22 70 1E 3
A TG S A EEMAE R, I E T RIASZ
)45 B P4, 2 5 760 9 i % 38 41 1) R 4 48 23 1 1)
KA,

ASHIFHEE J0 2 R 3E L 4% B AT I ATS 55 1, A
M LI RE RAEVE . WEFUR A, ASHE L A7 1E
BAME . GABANIH: 121 H, GABAW] LLAIIHAS |
Ca™ (55 HIE T H S BMAEE S IR, B
ZRALEF VT AN, M TT EHAE S A R
HEAIR 5 I (] T ASHR_E GABARE i #& T+ 42 ot
AEFRAE B S0,

ASHE A ORI TBUIRE Rl -1 2235 i, M2
P PR 1 3 BRI, 1 H AT JORE T 1 2 AR
MEEMR. NO. ATP. RAER 7. LPSEEH &S
ASJE, ASE AN AE R F-(IL-1. TNF-05%) )i
ST BB Thae, wszma A A0 A Thae. &
FER T BLAS, 75 15 10 0 AS SRAE A8 A T R I
IR, TV R IR o R — J7 T A R 7 R4 o F AR &
ST BRI, 55— 7 TH 43 W 9% i R TR R T BELAS
P A A 2 RN AR T T 1 5, ASHT
PR TC RS T IR A R MR AR i . FLRRE o2 adt
P TOAFE I Re R JFRL, 2 HASTE IR &M Rtk
FURE LT, ADJR A I #2 v, BTE B AS B IR FLIR
BRI, PR TCAARER AR AR A L B e, 0
FEHETLINRE.,

ASEME TN ML ZNES5 . ¥
T ASHE I RER T AMEMEEA (AR, Taus
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HA)E BB ML Th g, s B I Ab 4 5
Ca*'. ATP. ARSI EIEMLIC. K, @il
BEL T A SIS BRI A 25 W40 1 B0 B AT TR 1 1
TGN R A H TR T ADIFIHT RN .

5 ADXATRIFFZFASTTMGHIF N

1R IEH A FDIRE N, MGE 2t 2 1505 B3R
B AR A AR 0 7 7 1 A TS MG U J5
KO H 2R LA MUAIM2U7, Hed M1EIMG
BEh B R 1 RIER T/ FWRT, 4
Aib T I TR] B 2R A0 T I B N, MTRUMG™
HERTRIN, FEM AT, RihE R, A&
B PN HAIEAZ B8 Sy — R, M2 MGH]
1 AR AR PG B e R A B E R, JF H i
i m o X AT B 3G R, s & 5242
2, YERFA N AR B BT AR, BT R, B
12T 2 AL i (hemeoxidase, HO- 1)) v 14 B fif 1L 32
IEAKCE TR, FEAR T IFN-yi% 5 72 4 (IROS &, I H.
INOSHINOFIRE A BE 2 i /b, MG S 1) RAE S5 B
bl 2 BEAKEY, ZEADFMGS5ASZ 8] T ik 1 AH H.
LMK R 1EIIMGIE I 53 W #h 2 8 R (WIL-1a
FITNF-y)Fl % & B% 43 (complement component 1q,
Clofe fEASH (L N B A & F AR AL, M
SEAETCMOLIET:, FeZ i T ADYR BERFAER,
A MG AT 38 R TR 28 PR (WIIL-18 IL-640
TNF-0)5¢ 7= H AR FASH AL AR, H 453 55
R AP 22 2 Joit 200 LI BR ABRE 0 R % AP B AR AN
PRZE JRE R AEES S BIFFE RN, — Tl 5k 25 g v LB 2R
T K152 4 (glucagon-like peptide-1 receptor, GLP1R)
BB H—NLYO01 7] B2 fH IEMGA FAS A #1487
PEATR B B 4h, A 4 R4 1E . I 1TMFG-
E8(milk fat globule epidermal growth factor 8)7K *F* A
PABH IEMGA S AS A #2222 PEA TS R F 40, &AL
IMGRE A8 E R T 75 5 ASTIE, 17 7% A ASEE ]
HUEMG I TE A R4 ) A Dh R, SCRDRETIOR 9% ()
RIE R T 15 FMGHEGE . 850 340 M )@ TH A2 AS
FAIMGHH B TR X 2% . 3805 B ASHE ILATP. ATP
AT =PI R VE RS FIMG RS P2X T 524K, MG XS
5 B8 B ORI, fe 208 MG T, 73 4h,
TEAD/IN B R BLABTT BLFE 5 AS PINF-xBIf % 113
%, ASFE iLC3 % A 5 CaR3(carbonic anhydrase I11)52
PR 256 LU MG AP B T BR e 1% 5 46, AS

] DU R 0 A6 R CCL2/CXCL 1045 3 MG
B RAE R . ASEERUEIL IR T S MGHMI [H M2
TR 20 i 5 Ak DA R 3G SEMG [ 9 b X IR RS RN B
VI RE 10, MGREURITL-105ASHI B2 1R 45 4, 0
1) B B MG 1) 0, 3 17T 400 1) 1 28 9 hiE e I 1
i_—E[92]0

ASHIMGTELE i B S FIE S, W8 T %k
RUI4H MY, BRSO L BE ), PRI 9 3 A EL s
XA I 21, — 710, ASERHEE FER 7. &
TR R R RS MG IE 5 AE B Ih g, 32
B fiE 70 R0 BEAIR ARE S B2 53— J7 THI, ASTRE T4 i A
TRIBE DR AEMGIE 1L, 364 MG B & B A E
PR 7 BRCRMAS 2 AS BT LA, B 4¢3 — 2D I EAD
FEEE.

6 ADX%Jmi#FEHASTTOLAIFZ MR

OL 2 7 FJi it 7 4 44t ifd (oligodendrocyte pre-
cursor cells, OPCs) 7310 ¥ il (1) — 2 /= FE R AL IR #h 42
IR LA, AEAERE PR AR R G IR E DR b KR E
FAEH . OLEZ M TTHES T AL, 4EFF M4 ol R
S K S8 R, AR A I R, B SR AT S A K
W AR RS, AL, OLIE R 43 i i 48 8 77 R 1
(BDNF. IGF-1%%). K[ (TGF-p. FGF-9. HB-
EGE) MR EL . PHERIREL . BAIASE), 4Ed
2 e R KT REAAEIEPY . B FE I, OL A&
Bh MR FR #% 12 4 - 1(monocarboxylic acid transport-
er-1, MCT-1) y 2 e 0 7 B RE B BT, I EL
HIMCT-1- 2 B IR A e A R iIs N4 TT, 1E B
M TTRE AL AL, TR BRI B A T
1‘j:[95—96]0

AD B KA AP EREAH R R I G, HL BB SR
RIEE 5 AD B F NFN D) Re Fafig ™ EAR L 2 IEAH K.
FEIEW LN, OLSASHRIMEH, Bioi 4 E 77 A
T A T B A R (2 1 2 SR 5 A 4 i 4
Wi IR A R, o A A IOL A Se i 2R, 56
FCHEAH BT B AR EE . SEADRHEURE T, B
%, WOGBIAST A& SO K 1, 5] &2OLT) RE [R5
FBEEHIBE . IR, WOE R AS T s A I ABRE I
HEBIAROLMIBES L5 1 DhRe, I EEREE ABUT
TE S ARG M0 R ) R A AR R 401 0 X R IR
AECS. A Y AN IR AR SR BEABUT AR,
SEABIIN S AW 5, K, OLX AL RIEAE
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HHUR, AP FOLR SIS BT SBE SRS ERIREELEE, SRk T ReRE
U100, I ADRR B R R ROR VR AN, DA I, SR AN SR B AT TR, (R
ORISR LR B AR, SRR S R I, Ak IE 8. AR R 45 HER A5 A8 o 28
LTI BE R AL B BRI, AN, CRESRMZMARILE S S B8, AR i
OL J% AR ML) 0 B AT K G MR, 2 e, T L 4% 400 2 0 2 0 Y 52 2% (K0 AT 10 P I 4%
5 R IR B R, A RO e (B
JAT 900, TEADYR ELWIHA, NSC. #0275, #h 2 2 7 41
45 b, TEADASHIOLAT EL/E MM 2 T il MU R IE % AR B TDRY, e ik ih 2 A G Fa e
SRR R ERME S, BRUL, RZITASTIRERIBCZ IR . LI, NSCRE TR 40k 9 s o 28 72 A1
DX 4 P B 4 P28, R WASTHRE(LHE D SEMORAT AR % SR 20 2 5T 40 0, ASHIMG 73 il K 8 28 5 3 R
MM B, 7T REREADIGIT BT L TR T, JERENSCHEB ML R 2 TR, I
175 B o 28 8 2 141 (AP R Tau B 1) 5 410 661 8 1)
7 ADAXRIHAEFASSHMAEMBAHEEIE  TOL-1BRITNF-o) QIS AR £ B AL OLIN M4
H G FHI T AR TR I B 0 T B
i 34 2 B F T A RAE IR IO B T o A Rl SR ORI, CRIE I B SR 20 7 S Ak 4 11 5%

A
==
v

Normal Alzheimer’s disease

Microglia *

(7 B-amyloid

Neural stem cell

godendrocyte

J'o.oo Jt 2

o8 4 Activated nucroglia
L]
00
Neurotrophic factor, * **
*
Astrocyte Inflammatory factor

Activated astrocyte

IR T Am i 5 FAt 28 R A () LG AR e IR BRRES (M 2k B X 3) T, NSCHIJEFF M e, AS. /NRBATMAIOL, H. %41
) B TR, TR R G I R S K o LR, I OSSR AR A R RS R DR R R SORE IR 7, Tl e 22 R A o ADJRBILIRZS (G I £ X 3)
N, BRI TSR A R A TR . WA ORI BLAS S AR, T 155 AS AN/ 5 AT LI, TR AR A S /)N RS o 400 Mk = A K
RAE T, IERAPH SR T AR R, SEUR I B A WBAL . S, AT TEEMHINSCAEK, (L2 ST HOLI T, M E ADJR H#TE .
The nervous system diagram depicts the interactions between astrocytes and other brain cells. In the normal healthy brain (green area on the left), neural
stem cells proliferate and differentiate into neurons, AS, microglia and oligodendrocytes, and the cells are closely connected with each other to form a
neural network system. In this brain state, there are a great deal of neurotrophic factors and a very few inflammatory factors in the microenvironment
that can promote adult neurogenesis. In the AD pathological state (blue area on the right), the morphology and physiology of brain cells have changed.
Both neurons and activated AS secrete AP, which thereby induces activation of other AS and microglial cells. Moreover, AS and microglial cells under
activated condition can release a large amount of inflammatory cytokines, which also leads to an increasing accumulation of AP and inflammatory fac-
tors that will further deteriorate the brain microenvironment. Additionally, the abnormal morphology of AS greatly inhibits the growth of neural stem
cells as well as promotes the apoptosis of neurons and oligodendrocytes, and eventually exacerbates the pathological process of AD.
Bl ERR RS H R N maE R EER

Fig.1 Interactions between astrocytes and other brain cells in health and Alzheimer’s disease
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R AT B PR . HAh, M tiEd 5l
HERIE B AN A (S 5 A8 PSS AN [ 2 T T NS CAI
Z R AN B B Ih RS . AEADRIR AR AR, AR ER
BER AL, WA TG, B M(ASAIMG) 2k
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