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The Reactivity of Astrocytes and Its Role in Representative Neurological Diseases

ZHAO Qiancheng, GE Longjiao, ZHANG Runrui*

(State Key Laboratory of Primate Biomedical Research, Institute of Primate Translational Medicine,
Kunming University of Science and Technology, Kunming 650500, China)

Abstract Astrocytes are the most abundant glial cells in the central nervous system, and they play im-
portant roles in the development, homeostasis and damage repair of the central nervous system. When the central
nervous system suffers disease or trauma, the morphological and molecular characteristics of astrocytes at the site
of injury are altered and transformed into reactive astrocytes. Reactive astrocytes are heterogeneous, with the most
representative being the overview of the basic functions of astrocytes and the heterogeneity of reactive astrocytes,
and delves into the role of reactive astrocytes in central nervous system diseases such as stroke, Alzheimer’s dis-
ease, Parkinson’s disease, and depression. This review aims to provide a theoretical basis for the development of
new strategies for the treatment of neurological diseases using astrocytes.
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(Alzheimer’s disease, AD)] 244 A~ e BH 1L 797 1
AR, RBeE I UGS G ACRER™ . Rk, A H A7
AFF 5T T AL AN G- 4R 25 ) I B R R 0
(o BTV IR o 20 M 2 Hh AK fH 8 3R 48 P9 1) 3 T o
AR . 7E AR R Fi b, BT o 40 B 32 229
AT B S FE TR VR, B RBEAE BE FE RN,
R 2 I Dh e AR 7~ R . FEFELE IS T BRI
A R AETEA . TLFBTE IR E R G
R FE R ER AR A T R A M S AL . BT
BfF 58N 9 BT B o 40 i 1) % 4k 3 A R 2 TR Ak e 2
AU G5 R, 7] e SE PR 2 2R 4005 A2 1) 5
BRICL, BRI, T M R R IR o A i R A T RE . IO
REVE S AT PP 2 R G R AR L R Atk
I FH B R I Joa 240 Y T A 2 2R 0 9 0 TR BT TR i
LRI FLA

1 ZRRRABEINEARTIEE

AR 2E 22 58 3 2 el PSR A I 4 Rl e T AN
JR AR o /N B K Hh e 2 7T 20 o5 K 20 B )
65%!, TIAE N SR, i o7 4H A AN A 22 T ) L A5
291159 SRR FUR B, TR R 4R AN A 42 T (1
b7 I P o 552 250 ) T sy T 38 3 1 T X S R
TR AR L . NG P AR R B A T A
ANETRANML . SERIE A AR TR AN . /ML
TR 240 L DRI A ) e B I B 5 IS5 4 M P A
IR i L A 22 T I il SR B A A5 4T . BRI
J A P LAAE A AR R 22 70 A SCRFAT R IR
FEANE. ARTI, BUAEX BT I R AR R DI RE, A 1E S
TAEAS I AERF AR 2238 S IR L I 57 e ) 4
LR U AVWEIES 1Y da N REECE NP ARl
TR, BRUEELAL, B0 40 A 52 A 85
PP e o R A G5 K AN Dh e 1R e ffe, i3k — A BRI
BT AERREE SIS SR a RGN
(E3=BUNELER

IEFARFRDLY, BRE TR 24, BIERR
00 L A1 L B O T AR, SRR A T RN
PRZIE SR B B A B UK R B A
PR 2 G0 N IO S, b R TR o 4 . B
R A AL TR B o I i P RE A A% U 9 701
itk RN R TN AP LTEER 22 A INTR 7S
PR G 2 IR B RERED. IR A
JRLE I 5% s (1 Th REZE +F Hh E  ORBREAE  . BFTER

BH, I 240 A R et 2 ik 425 R 1 1L i o
5141, B2 TR I 24 M RE TS 1 TS &1 iR 2R E2(prostaglandin
E2, PGE2) 11 I &7 7K1, thRES7E 5 Z R (Glutamic
acid, Glu) RIS BESCHE AL DU A7 72 (arachidonic acid).
16 42 VU I % 7T 4% 41 B €4 25 P-450(cytochrome P-450,
CYPA50)H A N L 3 TP S8 — T — A5 B2 (epoxye-
icosatrienoic acid, EETs)™™!; [F] B ¢ il 1 46 A DU 4 PR
23 W 1o i 77~ i L4 i Y CY P45 0 ) 7 Y 4 fif €7, 3%
P4A(cytochrome P-4A, CYP4A)E A L& W 464
J 20528 3% — 1Tk PUME R (20-hydroxyeicosatetraenoic
acid, 20-HETE)!" 5 & F &7 sk i . A, A
TR 5 241 i 0 e 3 3 1A P I R T Ca™ U % 1L
BT SR B 4E, IR FE ) Ca® e 51 L8 1Y
Frok, mAREICaT M 2= 5]k ML U 4. Bt 98 R I,
& e B TR B2 5 248 i vy 2 65 A4 Kb 1) Ca® UK B2 R 0% B
A B 1K S B0 #E E (large conductance
calcium activated potassium channels, BKCa), 5 Z(K"
PR TSR I A A L2 ), 5 G I T LA o FE A A,
M Gl K Br T ERALEI A, R
i Bt 38 % 8 X ¥ (sonic hedgehog, shh). ML
%% (angiopoetins). Ifl % X 4f 2% (angiopoetins). %X
fig 2 H E(apolipoprotein E, ApoE )% 3k iff 1 IfiLfixi 57 f
RThael™. M, BRI A S 5 5
A8 o (1A O B 70 AR IR 2 5 42 RN 4 ¢ 1L i
BE IR D RE o

R fih & A 4 T (8] IRVRR R 25 40, A 42 Je [A) A%
B R FHAXS S A AN R R T+ &8 o 2 #
ZT0. Ja KBTI, RAANAEAE TR T 2 18],
AFAE TG T B TS A0 M 2 [A) o 3 ol [ B A7
TET PN FRE T0 AT — AN B TV 53 20 P -z [) ) 25 R4
PR ZT7 TN =77 SR o 0) B2 T2 g Joit 4 kL £ 2R
fl BRI B Y b R w2 R I kS o R A
T T Jo3 44 B 1) 22 4 i R 1 E =05 R i b R
HHEE/EH, Wi [ B & H (thrombospondin, TSP)
(945 thrombospondin 1. thrombospondin 2)F1 hevin
(SPARC-like protein 1)FE 51755 5 fisl 25 4 [1) Bl 24 1),
JIEL 2] T e A% 3 9 2 A Wi S £ Tl e O b Rs IR SE A
“f -a(tumor necrosis factor-o, TNF-a))F1 Glypican4&6
REf% 18 14 #H 5 AMPA 2 4& (alpha-amino-3-hyroxy-5-
methyl-4-isoxazolepropionicacid receptors, AMPARS)
P& 5 S J T AMPASZ AR %5 FBE 3k 1T 38 5 2R f i i
HIThRE U710 W i (estradiol). fIN¥Y R4S & H (pro-
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tocadherins). 4 2 (integrins )55 HIE I AN A& 4 H

56 R fis 1 Ty fi B 32 S A 1 AR P, Bl R R
I 14 - WA B B H (secreted protein acidic and rich in
cysteine, SPARC)idH ik BH W Hevin ¥y P4 KA1 ] 5 fis
IR RN . 55 9 fd g A= (R 1 WL AR B, E RTERAT
X S fish ()Y R A 2 LD o Bl A AL R B, R IR
J 4 R DL B il I 2 E R A KPR AR A A IR
1 10(multiple EGF like domains 10, Megf10) 1 Mer
52 AR T 2 R I i (tyrosine-protein kinase Mer, Mertk)
1 % W g5 Rk, DL R E I gy A B Ak AR KR T
B(transforming growth factor-B, TGF-P)/[H] 4z 1 15 5 fitk
(R VH BRUS221 DT i 2 AR il 42 R G v TR AR 2 [l
FE B BTANANAY o F2 TR M 0T 40 M 1) 3 fE 0, B Rl 45
P AT Tl AE 25 (] b o — A L S5 . i
Tl 235 ) B A ) T 5% f Py A 22 328 S ) [RI U AN Az,
S i i SRR TEC 4 22 38 5 GluBly- 28 55 T R (gamma-
aminobutyric acid, GABA)HE AN 5 il 6] B, 4k 5 ik
Jo R AR 36 T 32 AR W AR FE L K & I Glusk
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RAEP, GABAM# iz 3 2 A T M4 ol oK
i (IGABAR 12 5 1 1(GABA transporter 1, GAT1)Al
Fr T B R 5 40 P s | IRIGAT 1/3 58 B 120, 18
AP TCI GABAGEAE T3 51 ZE V0 N EATIE 1A
HIED. gk N TR0 40 N i) GABAB GABA
% ¥ (GABA transaminase, GABA-T) A 3% 11 2~
1% fii 0 (succinate semialdehyde dehydrogenase,
SSADH) /7 i ARH NBRHATR, JEIARRE N =R IR IE IR
(tricarboxylic acid cycle, TCA)J& TEAAMARE, 2R
BRI, BRI 5T A i 3 A ORI TR R R
fi iR A AEFRRAZ Y, ﬁﬂ?"ﬁ K5 B A% 34,
TXF T AR I IE R 22 ) HAA 8RR ().
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Fig.1 The multiple functions of astrocytes
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2 ERBRRMAMEE & R F RS R
2.1 ERRRMEA R NEHE

S TR T 200 P XS H X A 8 2R G AN 5 1) I
NEREFR AR TR R AR R SV . 20142704848, B}
FATIES 73 BT A e B T o 48 4 R 1
& M (glial fibrillary acidic protein, GFAP)JF & 42 H 1
SN B TR ot 40 M RO s o S B TR IR S 24
W 2 R AR R T RE B B, ARANAAE K. S5
SR JOMES ORI AR E TR T 1 2w, LA K A ]
22 FRIR BN, WGFAPAIYE FE & A (vimentin)®,
IR TR I o A B EL A IR R B G B RE T, BERRON R
TN R AN 3G A= o s S L R T o 4 48 A AR e R
T A HRAR A 8 3 e 401497 11 5% HH ARRALE, 6 00 47 B8
B TR 5T 4 B ) s N AR I i B B 4 £
DX 455 (14 o A (AT AN 3], AE 4 4 Hh o0 DX 380 TR iR o
S B K B, B B 1 R 5 AT B S 40 T I
REEAEI H LD S B IR, AT R 2
S Z 9% A Y R, PR E 8 A 40 PR R AL TR T B
PR 30 B e R 2EL 2R, T AR ek 555 R e M R T IR
O3 24 T 5 1) e T 08 2 o ] 28 0 4 B ) 3 i, e
P R REEON R, ERN AR R S, IR
JR A LY R R IR R AR T BB AR A R T REC,
B R B A o X BB AR T, [ A A TR I 4
6 PR 64 B R ) AR 2 i R AR PRI, R TR I O A
TEAS KA AR K, GEAPZERE ik Tty
1A L JEL P g A B TR R I 4 5 2 R R X3 R
e N Y 1 S VI 2 i SV Suw e e
KON, AERNE . BRGHBRE T, BT 540 i
2 BRI R SREE, HRFEAFEBIVER, (HHAH
K FHLEMIANE 2, 72— DR AW I
22 RREMERR R SR

IRZHFFER I, BRI JoT 240 0 ) S B2 I AN
R — MBI NE IR, 1M — Rk an 5 g0
LA PR R RIR R AR MR AL
BoAi. RRFRIEELZA KT LRI F R
P o BRI = T ST 1) B KA TR M ol 4 i e o
PRI BB AR AE o X AR (1) BER R AN A2 — S,
BT B R B S 30 o S o e A v FE T AR, I HOX
T e o P 5 R B A A X S i T B A OC . anAEAL
AR 0 S5 5003 T2 8 ) J I v, A 403475 v O X
R SR TR A0 AR R A 2K A B A
S, H 0 X380 ] ) A v R e R TR R I A

JH D0 52 B B A B R IR AR B AN B LT, [ i, fE
1 DX AN ()67 BB 11 s 8 A 2 TR 152 I 400 A 4 B
A EFENEZES.

T34, ASTRI ST 1y o e 22 2R G 40 0 ) g
2 SR A T R JoT 24 i v R DR R TR R AN R 48]
GFAPTE K38 73 52 % I o1 4 i o 3R 3K JIig i 12 %8k 2k
M 2(lipocalin-2, Len2) il serpina3nf¥ 7E 2 B4 £
JE 5T A R iR B AK A D SO BT IR B A
L (AR &4 5 T I 5K 85 [ (pentraxin 3, Ptx3).
Z I -1-T§ 2 %2 /& 3(sphingosine-1-phosphate receptor
3, Slpr3). tweak 21k Tnfrsf12aft K+ 50 fik i4: %€
(middle cerebral artery occlusion, MCAO) 5 5 [ [ B
PRI R 40 B AR R S M i R IA H2-DI1, serpinx
G, 7 1(serpin family G member 1, Serping1)7E i
% B (lipopolysaccharide, LPS)i% 5 1) 2 T& Ji Jiii 40 Jig
VY rh R S e Y
2.3 REMEMRRAREFAAAER(AIRA2 )

AR 7 AR S A AN L PR 34 (1) AN [R], LIDDELOW
SE0NZ /N i J5T 20 PR 1) i 44 T R LPS S 3 1) S
L FEVEA SIS S B TR I S5t 40 i i 44 AT, H%
B L 15 - (0 5 4 2 DR AP O 110 s S M 2 T IR I 4
A AR . AR S N TR IS5 4 B ey
SERNBOE 3 AT k. BRI RAEH, TR DR
Jo 4 P38 O P2 ZE TNF-o - [ 41 % - 1a(interleukin-1o,
IL-1a). #MA& AL 43 1q(complement, C1q)i5 5 2 2 i
2R A AT R A . FEFERIRIATT 1, A1HY e B
PR T I o 4 i R VF 22 A 28 R 98 0 AH DR L PR i,
A 2(histocompatibility 2, H-2). #MA
C3(complement C3, C3). DX {7 5 1(D region locus
1)\ Serping %51, C3% K 2 #7835 F K% Al
TR, (EDIRETT I, AR B B TR R o 4m i ok 2
TV IR BRI 4 ) Th e, B4 et
FENEAVAERC . RALPE OB S . AR S NP
T2 J5 40 30 3 TS Ao o 28 2 1 A o 5 52 22 ol o
2870 AT A SE R IR B 4R i 20 Ak, Al
TR s S R T M Joa 4 L R R T 22 M 48 R R B
SR C3), 55 R ik B a2 A A 3 R Ml Rt
0 AR X i 28 15 41 9 (retinal ganglion cells, RGCs)
5 AV B TR Ji5 JoT 400 Jf0 3 15 3% )5 77 AR 1) 5% fie 5
55 9E SR B TR o 24 Jf 45 TR I k2 1 50%, HLR
filt P RE AR, 5 AR S BV R T B I 4 B A [,
A2 F BB 3 ATk, BARTE FALE] A
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Fig.2 The subtypes of Reactive astrocytes and their features
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FEAEVESE N, Biln: Poc3y Sipr3. FIS1008%545 & &
A10(S100 calcium binding protein A10, S100a10)*, H
H1S100a10%% WA Ay A2 B2 7 IR Jo 4 i P 5 e P A
BV FEDRE ST, v BRI 5 5 R B A28 R
P R S JoT 240 M P A Wk A P A0 R f B 28 1) g ) 3
5, FEHE T AR TTIAEIE AL ZUE Z . A2 I
JSE A B TR I 5T 4 e 1 ATP S 4 1 % 38 R A 1(ATP-
binding cassette transporter A1, ABCA1)/" F 1] i& 1%
PE G SR 0L J5 R A WAE o« XM E 5 /s
1T P A M A N 2 22 S, RID/DN IR T 4 D 1) 7 e A
FIAE SR MLAZ 00 R AR R, T A2 B T B o 40 i ) 4
WA A FH A S0 I~ 1 X AR e, 3 M % 22 5 AT e
A BT o I 165 DX PR B ) A AN T . A2
AJ DL J# i STAT3-GPC6 MISTAT3-GNDF i i {12 i 5¢
flt TR B AN AR Y, it Ah, A2 W] Ll i b i 22 Fb ol
278 77 I 1 SO S 45 R (i 1R 22 e 1) AR 4 A
HAMBE . A2 EEHTHE TG S H S
N %L W% K1 3(signal transducers and activators

of transcription 3, STAT3)"), ras-[[]J§ X % A(Ras
homolog family member A, RhoA)™. H4 75 F A
¥ (hypoxia inducible factor-1o, HIF-1a)**SIH1{¢ 21
YN 2E 2 (hemopoietin, EPO)#™#8145 71 LG5 5
TAL A2RMERS K AR AL, WimiR-21HEWS IE L HE
] STAT3 K 1 17 S I 14 B2 T e ot 4 B () ple Ak, 1
miR-21 7] A HEA TR A2 4K, 17 b ImiR-217] §E -3
A2 ATIRACET, IE Ak, i LR B AT 71 8
2(prokineticin-2, PK-2)RE % {12 1 2 ¥ JI2 o3 248 A ) 452
AL T 7% I N 2 AR, 25 TR,
FANHEN 75 AR B 22 R Gt 1 )5, 0 B2 0 I ot 24
MUAAC N AT A, Bl (R ik B T IR o 0 i A D A2
RALRES PR 22 D RE IR A A8 AR L(E2).
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ZAL, CFE R 25 R e 2R, FOR R E . B
BREF, TR, BRER, & FHERERILTM
BRI E) FER R 2 — o AR 2R TR fa B R 5 4
MO LR R IE . TEA . WA D) ReZ B A2 Ak, JF R
R S o e, R TR 0 A B e B0 R A A
Mo SRR ERR R4 Rae S LN g K iEE
s MEH . Ot & AR B I H K (glutathione,
GSH)CRH I Z T, R E AL R 5455 . @FE I
P S FR R T-(an#h 2 4 K [ T-(nerve growth factor,
NGF)PU, i Y P # 42 5 #5 K ¥ (brain derived neu-
rotrophic factor, BDNF)™2, i Joft it 4 #if 48 ' 77 Al ¥
(glial-derived neurotrophic factor, GDNF)**4, R A
245 F: KT (ciliary neurotrophic factor, CNTF)P> %%
R ETC AR AR 2 B A . @i F 5
i AN [ [A] £57K8 T8 2 1 4(aquaporin-4, AQP4) )
T PR VR B K BT (@38 I HIF-14) 5 1 N 2 20 24
oA i K (erythropoietin, EPO)_F i, MM R #h <
TG, VBN BEARAREET SR, SR R TR i 5T 40
235 P AP 2 T B I B (N GLuE O, LA K& 51
HEE I B 1R AE SRR 25 P 2 AR AR . LA
(RVRIEFEIA A, S A T T 4 ) 48 A 0 152 Jo I
IR BT AN ] 7 26 o J5 () il 5% AR R ph 42 2 10,
{EWILLIAMSONZE VA 3 s I M 52 T i Joe 4 i i
WE AR 26 T Ja I B AT AKE, X ReS 2
TR T 40 M () e R PR 0GR, gk — B IR AT
i 2 o TR I A PR A BT, gk e 8 1 A
TV Jo3 2 B XS 41 28 22 e () AN R 52, [ BSF 5 G ot
ZARAVER, FIRE N 26T G KR T R LRI T 5.
3.2 RNMERRRMEBEADFEEZEFHER
ADZ — P47 M 2 IR AT R, a2
AN B R BN AR RS .  ADFR I PR 28 30 i i
PR IA R0 T BE R ARG, ALHE: 1d2% k. BIREL A
17 e A, LR R BUE K # d H (B-amyloid protein,
AR AR BN S R AL R I R EE . ADLLR N
PN A7 LE 4 i A0 UE K FF B B (amyloid plaques, APs)F
2 P N iR 28 2 4 28 25 (neurofibrillary tangles, NFTs)
Mbrd . APsHIZEER M ABALAL, 1 NFTs e 40 il A
taus H 15 IR AL AR A . DAERIIE TR
B, SR A T I J5T 4 L [ 56 25 APs F 4% 7 NF Ts
22 o, JE R A R D Re. B OE IR 5T 40 il g
g 3 3k 77 AR i ME K 8 (neprilysin). i 5 25 5 ff 15
(insulin degrading enzyme). W 3 %10 (endothelin-

converting enzymes)%5 & 1B V) EI K i AR, AT
I HARIA MU 22 A (apolipoproteins)s AQP4. a2
E R A (a2 macroglobulin)Fl a1 477 ¢ L ik & H B
(al-antichymotrypsin){ie 2t ABRE N ML & T i
BRAPBIY, ABBE B A [ (1) S0 e o 4 M b 1
5 [130(connexins 30, Cx30)F1i% 4% & [143(connexins
43, Cx43)HIRIE, AR T A JAE B4 i P 445 94K 2 4
Jn B A% DL AT firh & Cx433% $2 8 [ - 18 i (hemichan-
nels, HCs)II4TIF, 3& He2 IR B 40 i A ATPAIGlu ]
FETB . Tk B PR AT PR T3S ] 38 ot ) 38 /0 e Joit 4 A 73
WAIL-1BA1 3 4 48 B 1 200 RSl 0l 3 43 WA TL-67 AF
PRZ LRI E RIS, 1T Glu B RE TECRT 388 i S0 5% fish &/ V-
F 2L -D- K 4 & IR (N-methyl-D-aspartic acid, NMDA)
ARG E SR R, FR, R IGlus s A
TOMAVERRE, B TTHIAET: . AR TR, UE
K FE BB BB ) e 1 B T I 5T 4 L e A B 2 1)
JE . B B 5 4N 0 e 3 B % 4R K B B (monoamine
oxidase B, MAOB)H i e 5% A6 i TEGABA, JFit
1t Best1(bestrophin 1)i8 & 5% B, 1M FEAD3IY)
B (1) 5 ik v B R S, 2 S AL 2 . EASVE
B, )5 BGABAEL I frGABAR: iz 1 H 7]
PR IZ IR e /N B AR DGR AL, (HGABARRE It 68
5 PR3 #1480 52 H T Gluds 5 B8 i 5 | kg i i B2 Y%
o D, BT AH M 5 s S E ADSR AR B
P TH P, anfel R PR A fi A, 0 A FAEH, &
RKADIETT H BT 75 EE O i)
3.3 RNMERRRMEMEPDHZEFHIER

MA 4> #% 993 (Parkinson’s disease, PD)& & . K#H£:
BAT MRS, FEN 2208 A0 1 18 R Ze R 8 7t
f=1. PDIIGIRFRILIE H N E L REL, BE. 183)
IR IAAFAN, JRIEARHE R ML TN & H a-
S H (a-synuclein, o-SYN) LI IR B2
JiR BB % A 22 0 I 5 R AN 4 RE T, 7
XFPDIR N FE T REAS F I 58 b R 3, A8 R 5 B0 s v
() B TR o 24 P Y B A B 1S I, I HLGFAP 5% S
A AR GG 0 3 BRI B A e AE PD A 2 I
TR AR I a-SYNIR AN & SO0 . R &S
A1 B AR S8 3 DA R 3 B i A ) e s A ok R
TEM . a-SYNH4RTL 5L R SNCAT RAE 5 a-SYNTE
PR TTHIML N ) e i SRR k. BIRIR 4l 2%
W i 22 JORE TRCR Al I A 2 () H B o-S YN 2 IR I
M B R a-SYNREE 5 5 =4 B A &
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PE AL 2 B K 7, AnIL-1. IL-6MITNF-a, PA K —
Lo A R, anC-X-CHE [P BLAR1(CXCL).  [A]B) 4H
i 4h 23 (B AR R ) a-SYNH B BOE /MR A . 5%
T — TR FE 22 W, WO B0 /08 B o 4 i T e i WAL -
1o TNF-afIC1qif S & BE A LR TR B 40 B 1) 7~
A, BT, il S AR A YT (simvastatin) )1 il 2
TERL T A M 5 A N AR AL, RS 2 35 PR A1 - Jk-4-
ZH -1,2,3,6-TUE ML IE (1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine, MPTP)i% 5 1]/ i PDAR 7 A %2
B e A 28 T I 25 SR AT sk T R E, BOE I
/NI I 240 PRI B TR IR I 240 R FIT 8 B0 PR o 28 8 Rt
N NFEPDR IR (8 . XTPDEN IR 25 T 2% Fh it
RGN FEKIA . KT SN, KEHR R,
HE AR IR BRI B OE IR VR K. IL-10
FITGF-PE5)IR Y7 15 Wm0 LI Re 4 B A6 T2 ) 7l
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Table 1 The roles of the reactive astrocytes in different neurological diseases
R A i HHEEH
Diseases Promoting effects Suppressing effects
Stroke Astrocyte protect neurons by synthesizing and releasing GSH to allevi- ~ Astrocyte reduce the uptake of Glu to induce

Alzheimer’s disease

Parkinsin’s disease

Depression

ate oxidative stress damage!®”)

Astrocyte derived neurotrophin protects the survival of neurons and
promotes nerve regeneration®'**891l

After stroke, astrocytes alleviate brain edema by mediating AQP4 ac-
tivity at different time points!*>**

Astrocytes mediate the upregulation of EPO in the brain through HIF-
lo, which is involved in neuroprotection and neuroinflammation, lead-
ing to reduced infarct volume®**”

The glial scar formed by astrocyte proliferation prevents the diffusion

of inflammatory factors and limits the damaged tissue areal®**>%

Astrocytes have been involved in the degradation of A, by secreting
neprilysin, insulin degrading enzymes and endothelin-converting en-
Zymel®+107)

Astrocytes promote the clearance of AP by facilitating its entry into the
bloodstream through lipoproteins, AQP4, o2-macroglobulin, and al-
antichymotrypsin(®!02-1%3]

Astrocytes prevent AB-induced synaptic loss by producing TGF-B1!1%1%]

Astrocytes respond to oxidative stress in the early stage of PD by re-
leasing antioxidants, thus providing neuroprotection!'*”)

Astrocytes protect dopaminergic neurons in the early stages of PD by
reducing the misfolding and aggregation of a-SYN!!*!!

Astrocytes protect neurons from ROS and RNS damage by producing
antioxidants GSH and SOD"*!

Astrocytes target and degrade damaged mitochondria via the PINK1-
dependent Parkin pathway to reduce the production of ROS and neuro-

inflammation!””’

Lactic acid secreted by astrocytes has some effects to antidepres-

santl!14+115]

excitotoxicity of neurons™”)

The glial scar formed by astrocyte proliferation
inhibits axonal regeneration and neural repair
after stroke!®'!

Activation of NF-kB patway in astrocytes can
lead to neuronal death by inducing the produc-
tion and release of inflammatory cytokines and

neurotoxins!-%10

Astrocytes abnormally release GABA through
the Bestl channel, which leads to impaired syn-
aptic plasticity and memory ability in AD®
NF-kB activation and complement C3 release
in astrocytes impair the morphology and func-
tion of neurons in AD!""

Astrocytes promote brain inflammation and A
accumulation by releasing inflammatory media-

tors and inducing oxidative stress!!”'**!

The aggregation of 0-SYN in astrocytes induces
the production of neuroinflammation, thereby

accelerating the pathological process of PD!''*113]

Al astrocytes can aggravate depression-like

behavior and cognitive dysﬁlnction[86'87‘]]6'l]7]

2 S o PR AT S R AR AL PR S B B BE 6 D o T 4
o BT RSCHFBRI A AR JHIORE 45 Fh X el
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