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Progress of Exercise in Prevention and Treatment of Parkinson’s Disease
through Striatal Astrocyte EAATSs

ZHOU Wenhui*, LI Gangqiang
(College of Sports Science, Jishou University, Jishou 416000, China)

Abstract PD (Parkinson’s disease) is the second most common neurodegenerative disease and occurs mainly in
middle-aged and elderly people. Degeneration and loss of dopaminergic neurons in the SNpc (substantia nigra pars com-
pacta) of the midbrain leads to a large reduction in DA (dopamine) release to the BG (basal ganglia) striatum, resulting in
excessive Glu (glutamate) energy signal transduction in the striatum associated with PD progression, while EAATs (excit-
atory amino acid transporters) on striatal astrocytes can regulate Glu clearance and therefore become a potential target for
the treatment of PD. Exercise intervention, as an adjunct to PD, can effectively alleviate PD-related behavioral dysfunction,
and the mechanism may be mediated by regulating EAATS expression levels in striatal astrocytes. This article reviews the
research on the role of striatal astrocyte EAATs in PD neurodegeneration and exercise prevention and treatment of PD, in
order to provide necessary theoretical basis and new ideas for the study of neurobiological mechanism of exercise interven-
tion in relieving PD-related behavioral dysfunction and targeted intervention.

Keywords exercise intervention; Parkinson’s disease; EAATS

4 A% (Parkinson’s disease, PD)J& —Fh & 4% burden of disease, GBD)AHH & 11 /3 Hr 45 5, 19904
(12 RGBT , 75602 LA L2 4 A A 20164F A2 BRPDIEK AL O3 n—f5 2, H
52 1%, MR 20165F 42 BRI 71 4H (global PD & 2 ) MR A2 At S i KB T A

ek H 493: 2023-05-05 He22 H Wl 2023-07-02
SEHSEE . Tel: 18474744772, E-mail: 1872637076@qq.com
Received: May 5, 2023 Accepted: July 2, 2023

*Corresponding author. Tel: +86-18474744772, E-mail: 1872637076(@qq.com



JEI SO SURR IR 5 40 U EA ATs /- (A <6 AR 32 s B V6 T 73 e 1239

LSRR R R, a0, 120304, HEIPD
B NECK 3G 2 H 5 PD & N B0 — DL R B,
PD ) BRFAE A2 i 78 57 B35 5 (substantia nigra
pars compacta, SNpc)% B}l (dopamine, DA)BEFH £
JCHIAREARIBET, DL DA S &8 E R R KE
iz BT (an VU 7y BEAE . LBl i AT 2 3
ANE)H, PDEYR R HLE AN B, KB & A,
B DAREAIZ TTARE . IRAE T B AP 47T (basal
ganglia, BG)SUIR A M 238 FiIDA K &I/ | 2
JZ -BG- [ — % = #5455 7, =& PDIg 3l U e b
T HE Y 3= LG R B9, #E AR RS TR, >R H SNpel)
DAFREFIZ TC I BISUIRAA , FORE T DA IS 5 4L
RAR 55 22 A 22 70 (medium spiny neurons, MSNs)
LI DA 125244 (dopamine I type receptor, D,R)F!
DA 11157 1A (dopamine 11 type receptor, D,R)FH&E &,
S e R T BN A 28 B . /R T3 258 B 1)
DA 1 EK N (globus pallidus internus, GPi)
122 J57 R 56 (reticular part of substantia nigra, SNr)
(GPi/SN) & GBI FRIE Bl AT A 422 52 K1 i 410
BGHU R SEAZ ] 401, 51Eizsh &N 7£ PDH,
SNpc DAREFIZ TLIRAL, 33 R SCIRAA R TSI DAK
FREAIC, 3 B SCIRAA 5] GPY/SNr & S AR BE TR v- 2
TR (y-aminobutyric acid, GABA)REJE /L, F1# HEK
AMIES (globus pallidum external segment, GPe)F i
(1) GABARERG N . o 1) 45 2 4ERFIZ 2 1) B 3208 %
TEPEIRES, T 22 RS 4R I TR e i P o, 1
HUR B, WUSRE, JF HAE DA Has 3, 4 hl ks
BB HIL A 7 5 PDAH AT N D febEnG . H Al
INH, PDRIGSEHEER R AR, 8L K.
LA AR R LR RS 2 R
FHOG; T HEURHL BRI ATE 4, DR = 56 RG
STHIA R . 25DIRTT (L-2 T )0 0 23508 P oK
(deep brain stimulation, DBS) & H FiI PDyA 7 [ 3
FB, 7T DUA R0 58 SR R 7R B s sk, B0k
FHLIEPDRE R . [AlUth, TR AEAS AEZPDIFE EL TR
PD &A= A R 071272 B R 78 BT O I 4 R Il
BRI (glutamate, Glu) & KM HXAHZE 2245 (cen-
tral nervous system, CNS)H = ZL [P Ay PRI i, 75
1EH BGIIREM A i R EH U1, £ PDIRAS
T, FBB-SUIRAE DA/ B K JE -SCRAR Gluid %
ok B, Ak T R 0T 2 1 Glusl Glu ) P £ X
DIResZ 40, FECS kA BR Gluik B2 hn U131, 20 fa ok

Glu/K i mfi R 4R 2 e BAE T, 1X — i R R
N GluM g BEEAEH M0, R, iEFRA A sk
(1) Glun] LA ZBIFFAR Glu ar B MEAE R H bR BRAR
GluXs g B AR F ] Do i 1 15 SCIR A4 2 T I 2
JiE R A M B IR 7 s B ] (excitatory amino acid
transporters, EAATS)FZIA /KPR S T, By fRyE
BNENPDIRYT I — MBI T B, X H A AnG 7 sg
FARIPER . AT A A AR SR I, 2+
SRR Z 04 7735 2 AT LA PD IR o KU, 25
H PDFH AT N INRERRAS 1, B sit sl RArsk, &
BT LA 35 2G5 PDAH AT N AS B D R Ffig 2024,
ZICBCIRE BT EAATs AT, X HAEPDH
ZRIRAT AL J2 PDIS BB v A AR F &5 7 T ()
HATERR, DN T TG AREPDAH AT A D) e fEtG
(R4 28 A WD A LR BB 9 DA RS [ - Tl (it 0 11
PR AR HE FHT I L

1 SURERR AR

SR TV 53 41 A& CNS A —Fl i DL A o 48 e I
Y, AR HEGE 2, fE SR, MR iEshif
T G AR R TR A R TR 4 A S ) DA% If
I 7 P 4 ) S MR SR IR 22 R B RN RS T TR &
HEAE P2, X N RS HLEI T SRR IE R
MCNSAH I+ HHEE, NEREFRESFEME
RGP R, T HAEBRIRE T, BRI 41
AA R FECNSTHRELHEFE 1) Th g2,

SRS BGI KL AL, & —dH 2 5123
7Bl LA B 77 A 22 Pl 2 R IR IO 1) B I T % 4] 200,
NAGARATANZ POV ] 55 430045 0 52 21 SUIR A4 2 T e
JR A R A MR R H B 6 A A WD oy S
AN R AN A R I KE
JE # H -4(aquaporin-4, AQP4) UK JCE ) /MR /N
IR A5 (RIX B N AN & ONS H e B A2 T i
3R 4 0 P B ERRAE BV, SRR 3 B S A 4 T
J& 1% DRI DRI MSNs. MARTINZ P25 55 £ 0
B SCIRAR i 2 ISR 40 L 5 D, -MSNs AID,-MSNs
FEAER, BRI 5 40 A 0B DA B 45 5 1 5 3008
VE o SRR A IR T 12 5 4 2 o 5 fi A T 2 £
FAR T E T, B FMEIET, BRI 2
ZIHAM A Ca* IR BN, ISR A R A% 311,
ST R 20 MR JEOR TT A R T A . S AT S
S i3 (GluREFI GABARE ) I 5 i R (BL 45 D-22
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AR GluELATP/IR ), FEIRBLIRES T, D-22 2 R I,
hn E2RRAt GlusK~ It &, W] RE S B 4 o X Ay B
AIBET:B, BT At 3 IA A R S 4, 045
Glu. GABAFI NS RFRER 2K, 24 EA T )7
Z 595 SRR, XL AR T] DL E RS R TR
JFR AR, IX RO T DA S SR A T SR TR ] 1
AT, R A T, IR B AN [F] DR X 5
SR AT S, SRR B TR o 4E 38 v GER
1A AZ44(G protein coupled receptors, GPCPs)1Ji#E 5 it
A AR GlusZ 44 (metabotropic glutamate receptors,
mGluRs)(mGIuR 1/5) 0 7= A S B, S Z0 i A Ca*
AKFTEE TS AL B, SRR A w10 E H
£, IEI e E N A, AT R R B AL TR,
HATHE T KB, CL4E PDLE P I 22 Pl 28 RS #4155
W R GCIRIR N RERERSE, X LSRR T RE S35 5
SUIRAA R 1) B T B o A A 5% B4, e AT TR B 1 R i
G B N R — 57 o

2 GURIFERRBAREEAATS
N EAL I R, RS GluK T
A G REAN M W SR, BTk AN, R Al
G Tue B 3 2230 A7 T 4 28 70 R0 28 Ji o Jo JEE 1)
EAATSSEHM.  CRILSFAN R HEAATS, X L8401z
IR 2R 1 51 [ JR M A 50%~60%%) . EAATs ELAT 8
T Ry, HL B R R i A1 2 = K 0 . EAATSs
A A e L= R AR AE . R 3 EAAT#
RIR K AR IR 151K (glutamateaspartate transporter,
GLAST) PR A 2% A P 28 SRR 6 38 1 1 (excitatory
amino acid transporter 1, EAAT1)* ! EAATA & IR F%
1Z/K 1(glutamate transporter-1, GLT-1) W ##x A%
M L FR 7 12 18 2(excitatory amino acid transporter 2,
EAAT2). WFFE3R, GLASTTE £ K R i 4n i
HiE A W, GLAST 2 —FiiRes Gikigik, Fig R
fil [B] B 1) GlubA 2 3 Na™s INHBLA IANKS, AT
TN Gluf FREEH BT, R GLT-1800 A2 B
SR A 8] R o B Glulf 24 s EE A WY, {H GLAST
FE TR 2% 5 B LA 22 e 4000 Hh B RSB A SR T
KZ190%[) Gluliz HH EAAT2 A5, IXLEIE R 5
RN AR L (R A BN ) 7)1 W R 12 2~3 1
Na M 1457, PR A s 1 KT, GLT-1481
GLAST X B4 £ T 2B b 5. BRI
Y 3B I o A ) EAAT LRI EAAT2 M il (7] Bt 75 ok

A AN EIR FE ) Glu, EAAT2XS Glufa s, Zefiha] ¥k
Fh 28 JOAF I LA SCH A T B0, #E 1 2 Hofh 20
(AN /b 5 5 40 S RN L 2 i ) R B R B T X e AR s
HEP, BAEAATHA R E RIS, EAATSHY
—BE D REARFE nT AR T AN R 22 2 A B GLT-1
AMAE BRI R A h 2205 H B A GLT-1ath /£
M4 TR R R R RIA , X A] Be e W3 (R Gl
PRI N R IR AR oy 1, EAAT SR A 8 53 % B
PR FE R4 12 44k 3(excitatory amino acid transporter 3,
EAAT3)FI2% a5 11 2 L R 112 1A 4(excitatory amino acid
transporter 4, EAAT4) & #1£2 Ju LIS AR, SR1M, 1E14- %
P TTH, EAVCEAL T R ., R EATAMR
s IS 5k g e, CiFBEAAT3
FEIG By R AR A2 70 DL GABARERIZE T 2D
R AL TR Al Gluh e s h &Ik . EAAT3iESr
ST 2 SR (cysteine, Cys) 1451z ) N2 BE
H K (glutathione, GSH)I¥) & A2 it CysJiE¥) . EAAT4
FE R A Na/KAIC R Glud%ia Bl A KRR, &
BE/NMMGABARE 15 B AN A SRk Mepy 2
PRI 12 1k 5(excitatory amino acid transporter 5, EAATS)
14 325 S B T 400 DX RS A A 40 o ' S 2 2% RUURR 441 i
FISI(E] ).

ZR ERTIR , XS A BT 1) B EA ATs ) A= 22
Thie LA K B T 5 40 i EA AT LRTEA AT 256 1 715 41
HPGluik FE B ZAER

3 WKHKEERRRMMEAATsSPD
WKW, PDSLRRAR T RE AT U0, A A
BN B ThEE R E Y. GluXdy f /e U
FHXK. HET, MR RN Glu 2%
25, WK, SHERZRF M, PDEE ML
/N I Glu B 82D 7 50%74, R, Tl Glu
e pg FEVEVE F 1) — Rl 7E 5 152 3 SR Glu P
JBE )R Gluf% B KEAAT I FIEAAT2 E B AR T 5
Doy 1 I sz fk 25 D) AR DG (1 BRI R 4E £ 5
e FR K 4 A Glu. fEPDEE T, EAAT2)
REH T Ae SR A 1, FIHEAAT2RIAK T2
S EP BEAR A L 2 GluffiKF, BT 1R 2 o 7
SINGHZ: "SI 58 K L, .1 A0 Jie L T LAY/ ROS
MR E, FIHEAAT2RIEKF, WA R RS DA
REARZE I H I . 10 UE 48 35 BH Sk 70 il f mT DL 1
W EAAT2RIA/KY, BRI AT Glufr & A AR 4
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Neuron

mGluR2/3
'~

Postsynaptic
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Neuron
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Bl EAATSZEBR T A2 REAATIFEAAT2E 5GIuiB AR R (IRIBE % SRk [69]1520)
Fig.1 Distribution of EAATS protein isoforms and pathways involved in Glu uptake by EAAT1 and EAAT?2
(modified from the reference [69])

DAREMIZ L, HAh, WEISE SHFFUIE R, Wntf5
5 0 i 28 R T R TR R 5 40 i EAAT2 3R 1B K
T 7RI R 40X DA R T 4l i 1 PRI AE
. ZHOUZE Wt Ft kB, NS 2 aliif NF-xB
W FH EAAT2 8 [ RIEKT, EAAT2H HRIE
K AT FEAC GluX a2 EAE H , 38 31776 PDIY
Hi¥ . XUt 5 R, Wntfs 5 825 F NF-«BIf %
ZAWZ BEXESE T EAAT2RIEME . ik,
W1 EAAT2 3R 1K 7K 7 1] BE A& TlBi # 28 % By 2 PR 1)
WHETFB. EPDEMG YT, CELFIRZ KT
WS EAAT23R 3K /KF, I3 4K PDIRYT T AEHE AL
CHOTIBUTZS: "} ¢ %31, 75 6-OHDA(6-hydroxy-
dopamine hydrobromide)i7s 3 ) 5 453 5% [ P (0 i
JiXi K (medial forebrain bundle, MFB)yE 4] PD& Y
KEH, HEAAT2RIA/KF BN, 7202 B (le-
vodopa, L-DOPA) 15 3 {13z 5 U fie e b5 i 35 235 .
HOLMER %5 BI5jf 55 % B, MPTP(1-methyl-4-phenyl-
1,2,3,6-tetrahydropyridine) i/ ‘3 ) PDA 2 /N ()R 80K
R EAAT2EE A RIEAK 3% T . ZHANG: PUHT
FERIL, FEMPTPH T (PDRAL /N, GLT-11 57
Wiz FENE FHGLT-15 H R /KF 82 T WA

RU/NER LI Bh DD RE R A DL K DARE#H & ol i 25
Ko TG XA TR IR T 5 41 GLT- 148k 2k ]
FF/NRPDRAY ., BT HIZ 3B A 2R I DA RE
Z AT ™, IOVINOS I Fi R B, £ 8 A &
I 75 &2 I 2 (leucine repetitive kinase 2, LRRK2)%(
AR (G2019S) [ N Jisi A PDAL R /N B A, EAAT?2
FBARBATEZE W, X558 EE K,
PG, MPTPi% T 1) PDA AL /N B 7H miR-543-3p
A miR-342-3p/KF 134 115 GLT-1 13- 1& &A1 1)
e T FE DL A0 4 Glu AR 238 0 o, #k4E—
miRNA# A] DL & PD X} GLT- 1314 F1 3y BE (1 5
W, 2035 PDAHSCAT DN RERENG B9, Jmdpsk, GT
EAAT1 5PDRIHF 581G AH G HRIE . JTOHNSONZE®]
LRI, FIHEAATIE A mRNAFRIE/KF A F
BN R TR T AR B UL,
EAAT 1Y Glu) /KT AR Pu s & 2k, ik 4
FEPDH M B 0 — T FCE R B, B ETE
JBZ 5 4 i) EA AT 114 35 DR RN 2K 19 223 7K P AT A Glu
WA B, BEAURIL, 2 MPTPRL AL/ B SUIR
PR EAAT 1) 528 Jsz 8 A R 35 K] 2 32k 7K T 357 B A1 15
EL ARFANIZ B 58 % B, 6-OHDA# 5 (MFBYE
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5) PDEEARY K B SUIRAR EAAT 1) S8 Je o 1k A ik
R 2R IE 7K B B . WUZEBIHE 5T & B, MPTPi% &
) PDAE LN R ECIRK GLASTE ARIE K FRE T
o AL, LIGE BB, £ MPTP5 3 ) PDAX
BUNR A, FI EAAT1RIZ KA RE 2 DAREME
O Ik B AR Y ey B3 % 17 52 BRIV TEAL ] o

g BRI, SURRE R R 41 iL EAAT 1M
EAAT2 )R IEIK-AE PDH R AE T EU, 75 EAAT1
HEAAT23K /KT 1] e PDIATT 1 —Fh T 5% o

4 SURTREFRRMAMEAAT SHPD
EERAE

PDH i SNpclf DAREM & T8 14 25 2k T 8 )
BGSUIRMAAL I DA K EIR /D, 1t RSUIR A Glufgf
R ET S, SUREE TR A EAAT1F EAAT2
RIEKFREAC, B&IE T DABERZ T E R LK
PDEJ, (13 PDAH AT AT BB AT — %14k .
4.1 EAAT2NSHIPDIETNGA

A KizBhimid o048 PD ¥ BGLUIR A T it
4 il EAAT2 I 258 /K P2k A 3 PDAH AT 9 /128 T
B B A A0S PR T 90 00 A LR IE , 32 3l il i 248 PD
BRI ZN ) BGLUIR AR S T IR i 40 il EAAT2 ) R 187K
FRA T PDMI AT A /15 B Th RE 5 203 AT 78 2
BHIIRIE . LRSI R R, 4 A% T
T fie % 1 v 4 75 2 6-OHD A 5 (194 11 452 5% (MF B
VRS PDRRLK B SUIRKR GLT- 1R 1A /K22 1,

SUIRMA A 22 TE I A Gludtk B 55 35 B AR, AT 1 1 e 15
IR e A B 0 5 A, A 0 Bt i B 2 8 (T3 A
SZE6 ) E RN, FENGES PO LR, 11E &1
ST TR0/ 0%, S8R, 4R/, L1 E) el
6-OHDA 7 11 ff {1l 45 55 (MF By 5 ) PDAR S K R
GLT-1 mRNAM GLT-18 HFRIAK B3 B, P
AT AR SUPRDLC B [B] B 4 5, AT TE & 8 22 B
BA IR B S K . SCONCEZ5PIHE T KN, 4 #
2 RENS [ MPTPi% 5 (1) PDRE R /N B GLT-1 383k 7K
FEE LR, RAUNRIZ S D RS B . 4%
b, &R A EAAT2 /%% K T4 5 PDAH
AT N THRERG 1 LG (R D).
4.2 EAATINSHIPDIEENGIA

A iz sl il AR PD iR FIPDASE AL sh 9 S0k
1R T A B EAAT 1 1) 3R I8 K F KA 5 PDAH 2%
17 R 3 Th e RS B3 BT 788 AR WARE, 18
254 A EBGLUIR A B Y I it 40 MUEAAT 152 148 7K
O tH— & W HIPDA RAT N D e AsEH . 5
5 SR LR BH, U7 Hh B UKL BE % 1 6-OHDA
T S 0 B A 3 1R 9 R Bl JXUE PDASE B KRR 4L
RAKGLAST mRNAFIGLASTHE [ %% /K 5.3
W, B K R s B A 3 kD, B R R A2 B
AU E I N, ZHANGZE SRR I, BN R AE
B ATMPTP 7 5 I PDARE AL /)N B SUIR A4 21 15 53 240 i
GLAST mRNAFIGLASTH A # A /KT 22 i, #
/N RAE IR S 56 A TEAT 5256 P 14T AR I 25 2

1 FEEsNH RIPDIEEEIEAAT2HYEIE
Table 1 Regulation of EAAT2 in PD model animals by different exercise regimens

BETTR PDEHE R GLT-13RE K 17221k 1T 73k
Exercise protocol PD animal model Changes in GLT-1 expression levels Behavioral changes Reference
Four weeks treadmill 6-OHDA-induced PD GLT-1 expression levelt Significant decrease in the number of [89]
training model rats turns and significant increase in the

number of contacts of the left forelimb

with the wall (barrel test)
Eleven weeks tread- OHDA-induced PD GLT-1 mRNA and GLT-1 protein The latency and total time of the bal- [90]
mill training model rats expression level ance beam were significantly reduced,

the residence time of the forepaw on

the wire was significantly prolonged,

and the maximum lifting of the head

and trunk was significantly increased
Four weeks running MPTP-induced PD GLT-1 expression levelf Motor dysfunction significantiy [91]

wheel exercise model mice

improved

12 FEAR K .
1: Up-regulated level of indicator.
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o KHEDIE TR B, FE MG (EMPTP &
(FIPDAE A /I BRSO A4 B T 1 5 41 il GLAST mRNA
MIGLASTE HRIE/KT-EE i, SCRIEMZ I
HMGluik 5 I 35 FEAR, BN R PRI R % 57 it
JI 1) R 55 BB Y B 2 . 1 38 BT T PD
SURA SR TR R 40 L EA AT 1 383 7K~ 2 i 2 (B R
(1), 10} ) R 3E Bl P22 A PDAH S5 AT 4 T e B A 1Y)
PR AL W) 5 4y T WL R A L B B, SRR IE 75 A
=BT

5 SURARERRRMAMEEAATsT S$PDIE
s IAHI R RERR A 73 F L

FEPDIRZS N, SCRAEMISE Gluk FE TS . Glu
5 o-Z At -3-F8 3 -5- AL 4- R BT PR (a-amino-3-
hydroxy-5-methyl-4-isoxazole propionic acid, AMPA)
AR 8 =R (kainic acid, KA)Z KL S G, 1#
Ca’ MEIET I, Na Pt AT BRI D A5 P 5% fsh 1% 328
SR, 3 BT fk 5 8 7y 25 WAk, A8 TR R BEL T N- R
H -D-R AR R (N-methyl-D-aspartate, NMDA)3Z {4
HE TR Mg™ B T ER, K& Ca® Wiit. tLAh, &
43 mGluRs(W mGIuR 1/5) 07347 75 )i JZ —SCIR A4 5 file
JE M b, HAG T 9l 5 )5 18 5E A GluR ()38
%, "5 Gq/1145 6 I8 i3k 2 B R LEE (polyphospho
inositide, PI)/Kfi#, U fH IP3 A DAGHI A il 2 5 %
B9, DAGHAE sl 1S I3 BUE 5 U C(protein
kinases C, PKC)#id , I Ca* 1@ IE i BT 7 LA K¢
BT TUGIURBERRALAE P o8, Bt — D 3Ca™ KEW
i, RAFEME TGN CaREREE FT. 58
7K Ca™ WO AL B (LG . B R R
—RNE SRR ARESE), P ERE B AL A
& T A E A AR 1 5, I CREB/E 5 52 5 Ff
fiK, itk 28 a0, RN E R, ATPFEY, 1
TR ZE 70 A Glue e REVEAE T, TR & IE W BG
D RERBIAN T 3 BPDAH AT 9 Dl e B iS (2)PY

FERNR Y, GlufifA/E R . fE78 7 54k
WG, Gluil i H % [ 142 Ca? 838 1 RAGEE K, TS
F o Gluik 5 T . 14 mGluRs(mGIuR2/3)3E
BL T B 2 —BURAR SR AT A B mGluR2/3 ¥
WEE LIRSS R EAAT L FIEAAT2 R K /K9,
Glut5 5l f5 INMDARIAMPASZ 14 25 45, HiliNa 1
Ca> IAMNZ T, T 3 TS J 550 73 2 AR AL A )
TEHAT 77 2E, IX I EAAT LRI EA AT23H S Glu A 5

ik ) Bt AR B, DARBH 1 GlusZ A4 2 B3 1 i, 2% fi
JE L TR I 200 P 1) Gluls 49t 2 2 Ik e 5 P i 2 AL
NB AN (Glutamine, Gln), 2 J5 GInZ #F2 3|fh 2
76, ARG GIn# AL N Glu, GluF#% 2876 Gluf% 18 AR F
PSR O ). MEFEFRRI, HEEs)
AI{EPDIE R S SCIR A mGIuR 2/3 [ mRN AR & (13
IEACERE R, SORARMZ TS Gluik 5 535 %
fIX, PDAHSAT N Th RERRAS  2 B 222,

gi b, isghnrge— st Eid GLT-1 mRNA
MIGLT-14 A RIE K, {E15F EAAT237 [ 5 fir /7] B =y
WRIZHIGlu, FEACPDACIR AR 2 TE MM Gluik 5 55—
J5 T AT EIE I U8 AL T 52 SUR AR 5 il 5T AR 119
IZHmGluRs(mGIluR2/3) ) mRNAFI & (1 FRiA KT, 35
1 R TR R 40 i GLAST mRNAFIGLASTAR [ ik 7K
P B, {845 EAAT 137 b 5 i ] BR = iR FE 1Y Glu, 5%
LPRK GluX s P 81, 2 BGIRE I 3% PD
FHIRAT AT RERRARS -

6 LEMREE

SUIRAA BT 5 40 il EAATs 3% 7K 7 7E PD
RAET R, X PDIF & AE g FE R L H = 2 (1 1
o Rk, PDSCIRAR R TE R B 4l EAATs R 1A
AP TR, FEGIF IR, S filE] R Glu
WIE BT R, GGt S e, JHEBGIIRE
6L LA K PDAH SRAT N D ReBEAT it — 2534k, AT n
T PDARHLRGL, IR T B0 B .

BT WAE A PDI— RGBT F B, B
o T PD RS AN PDE Y B W) AH AT R D RE R AS
TX — FRURR (1) 52 W 2808 FT g — 7 THE S B GLT-1
mRNAF GLT-145 FRIE K-, B PDSCIR A fH £
JCMIA GIluik FE 5 53— J7 W] g i b i mGIluR2/3
(1) mRNAFIEE [ RIE K, i FESUREE TR
R GLAST mRNAFI GLASTH [ %15 /KF_E i
KA F o XA T ARG — 2D P FURAE SE
I, PRZRIS B5F PDECIRAR TR IR 41 il EAATs 1A
RSP ()5 00 T B8 A2 AR SR VA PDAT ) 0 Ao
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