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The prevailing view is that glutamine (Gln) transporter (GInT) is a
member of the system A transporter superfamily with a role to fuel the
glutamate/Gln cycle at nerve terminals in glutamatergic neurons. In the
present study, we have evaluated the possible functional expression of
GInT by astrocytes. Exposure to lipopolysaccharide (LPS) leads to marked
down-regulation of the expression of GInT responsible for the
incorporation of extracellular Gln through the inhibition of its promoter
activity in cultured astrocytes. Prior exposure to LPS significantly
prevented astrocytes from cytotoxicity of oxidative stress such as
hydrogen peroxide. Exposure to the adenylyl cyclase activator forskolin
for 24 h led to a significant increase in mRNA expression of GInT, with an
increase in [*H]Gln accumulation sensitive to a system A transporter
inhibitor, in cultured astrocytes, but not neurons. Forskolin stimulated
GInT promoter activity in a manner sensitive to a protein kinase A
inhibitor H89 in rat astrocytic C6 glioma cells. Transient overexpression
of GInT significantly exacerbated the cytotoxicity of hydrogen peroxide in
cultured astrocytes. In the brain, therefore, GInT could play a dual role as
a determinant of the vulnerability to oxidative stress in astrocytes and as a
supplier to fuel the neurotransmitter glutamate in neurons.
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: TJIWEZ I (Gln) . HEBYWIRABRIIPWTHERE I /B TH S
TINE X (Gluw), BIXUHAHEMET I /B TH 5y-aminobutyric acid DA E W H
ELTOREZETOEEHBEIN TS, MEMBEFITE 500y M D Gln NEET
5EWVDLDNTBD, Glu R ZEEMMBIT GIn P > A R—%— (GIaT) 2L
TG ZWDAAB., FVINFIIF—FOBEIZLLD G CERLBEREZFT-> T
W3 EEZ5NTWVWS, —F. ZJAMOFZUT7HBIZIBWT Gln TR £
KT H5HBEMEEILTOMBOITHD . Gn DHEEEDICZTOAEEEZEN S &
VHRBEHZHNRECOVWTETSEEHATIR TVAEVORBERTH S, 51T,
JUTZTHIBOBENBREOHEHAREELEANEGELS ., WELFEHINA TWA W H KM
BEAEBREODEBEOH LRI —Fy Ve AEEREZMD TS, 2 TEHEH
T, #HEHABICRNYTHEENCIRERRE TSI EZA5N TS GhTIREBL., ¥
D7HRIECBIS  GhiTREOAREMERRLLEDBDI. IS TR ZFORBAEZH R
EOXHAHAFEICEFTL =,
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UYHHB‘QM T iR OE{ ) 18 M ®
E, SHI1-2EBMEEL T Awnik,
EHI., TAMOSF YT HR J# B TH S C6 Glioma M lE%E H W T. GInT
EERBEBROEREZTFoLA.ChBARERFXORAEBRIIPHIGh Z2A VL. MEAN Gln
# B Wl & 1213 o-phthalaldehyde D M X FHE A OB . BFERKGE IO NI ST 4 —
¥ (HPLC) 2 HAWVWTHELAE. NOEAFEH®RIT, EWMIN/ NO, 2 DANREREK
SO HHNERT A L THML /=. Reactive Oxygen Species (ROS) EAFEH .
ROS B2 MM RE TH S Hydroethidine (HEt) ZAWTHML . MO A%

%z,

FRIIMITESE. PILGaEB LUV AEREEEZEAVWTHELE. NS AT
SarvERIRE,. VRV I EpnusBEZEZAWE, VRA—F—-TFT vEEALK
i Dual-Luciferase Reporter Assay System 2 AW T, ¥ 7z 5 —¥HEMHZHEL
e EERHFOSTOE—FY—HFEERNOEENLRHAEEHAZBERTSLZDIT. 70O
TF L aELBEE (ChP 7y A) 2HAWVWE., /2. X EFEM RT-PCREZ AW
T GInT mRNA RBHBOZE{LIZTDODWTHHEML =

(& E)

GIhTmRNARBREBERBAMEEBRROE A, BB L T7TA o) T#HE
THEEIRAEEORBRE THh> 7, NI ARV —DHEEEERFTSILEDK
MEBBHREEE7A MO 7HBEBEHZEMBICBY 5°HIGIn GBI XEEZFM
THE. LB HEKESERETFT NI YAMKESROPHIGIh B D RAAFEAENBEE I N
7. GInT W¥ZAF AL ABINSAR—Y—IIHBINDIN., TOREMNHEHEE
N-methylaminoisobutyric acid (MeAIB) K k> THMB & B PHIGIn WMEFHE OF
BEhBEOPEERINE.

— BRIV THBOBEREILLERICEIS<AWSENAZAYURRYUD Yy HSA4K
(LPS) WANMEEHEERE7ANO VU T7HRBEZ 24 REBEL -0, #HREHE
ﬁit@#ﬁ&bf%%?&*b:%fﬁéh% NO,BZRELEEZA. LPS BEKF
B NO,EHMEMMARDONA., £/, LPSK 24BHEBELAETA DI UT
WMBEAEHWT. GnTmRNARBEEBZ2FEFERN RT-PCREIKIDENRNLAEZHER. LPS
BBLCIDVREAENFRECBOD T A ENHHALEZ, TDEED GIn WMEFEHEZ
BMELEEZA, LPS BEBHBU THEAERRDAAFTHOBETRAEZD N,
OMDAAEHORPMN, GhT KERA L TWVWAHLhFHMIIRATIENTHEHEE
MeAIBB ZH[PHIGhh ZBH L E LA IPSBRBULUHAVWARIIH ILE. S 51T,
GInT JOE—4%—fHzrso0—-—=>0L.,. VAR —F¥—-Tvt1Z2iTo&I?
LPSEBEBIZCEIDEBRNV Y 7z —FHEHOBRIDVEE I N,

—H . cAMP > 7V F+ IV Z K T 3 Forskolin MBI > T, KINEKHHKSE
EF7ZAPOFYT7THBIZIBITS GnTmRNAREHERNEHIHENLAE. LR —% —
FywtAtickds R E T >7/~ET B, Forskolin i GInT EEEMHEZHME B =,
F, ZO¥MIT Protein Kinase AJHEEX TH D HOK LD ERICHEHEEIN L. &
5. FRUVFUZEED cAMP 7 3 0 F ' Forskolin AR GhTEBEEEH 2 1§
magr. Kio,. P00 — 9 —fHENGUHTEBEEOFEHELIREERONNEZRE
THHMWT, GnT RBLER T OET— Y —Z2HAWVWTHEWNEZIT>REEIT A, cAMP ¥
FF+ Wik s GInT 7 OE—% —DEHMLMLIZH-200 ETOFERBENEETH S &
MYBALE, 2T, ZOFEBITBITSHY >8I cAMP Response Element Binding
Protein (CREB) Hif&kZ H WA ChIP P v kA4 2 fFoRkE&ZA. TAMOITUTH

BB D Forskolin BBICHE W, B VTN EBEEL .

B B2 o B . 7xl~mbl)7‘ﬁﬁlz@mi§&{tém £ U581
meosnNnTW3B, FIZT. GInT EB{EW A
", LPS ZFREMEMHAELTAMOST Y THEI
FELRREEANBEEINE. BBt
=%, BEIEKFEE McAIB Z AR ICEE
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REEAVERINZ. S5, HBEA G OENM® GhT DB EREIC L > T
QR N = /) 7%Hiﬂ@@15@fb7k$%ﬂﬂﬂ%biié¥éﬂtu

2D GInT DABEEREIBANWZAMNL AKEHEH [EBBITAI =X A Z
BT BH5HBMT. Gn T EFHHE C6 Glioma M 2 ¥ % £ . GnTEEFE BEHKIC
BWTHPLCZAWTHREAN Gh BEZHELEZEZ EZWHITMBAN Gln BE
OEMMPBELEINE. 51T, BB KERBHBREE2 KRS L
BOZEHLRZBALABIUVPIBHEARKOENIMNERENE., 2O, GInT 2 AIF<
ERMEELTERZLS, HiRMEBEFERCBLW.CREENERIN. X512, ROS
Ei?ﬁGMTfﬁ%ﬁﬁi%hT%% EmMLTWE, 20O GInTIZ k37 X bk

z 5
L
3N

wr\#‘

o4y 7%@@%?%?#%%%@k&&?%%&ﬁﬁ?%E%TGm%%ﬁﬁ
BHEMBIECIHRTS GInT EEREAKOI D F 4 a B HOBEE2H®FL -
EZA, ERHLDEEDENBEINEZ. GhTEE X B C6 Glioma MBI B 1 2 1
DT 4 a BN Glu MRHMBEEEEIREIENAS, TOEMDORKERF A
HREABIZCHBEMIT TSN EEND S, — BB, 77X b “U TR EE
DHBXERFEEALAT S LT, %ﬁﬁ@@%%%%&ﬁ TW3, 2T,

HMEFXERNTREERZENLEZLEIS GInT EEXEBRKITBWT. NGF B L O
NT4/5 mRNA % 5 & @%%ﬁﬁuxﬁgéhtg

(£ ]

KHRIZXD, MREBEIFABICAKNEERAXREET AN YY 78HBIZ
BEMNRZR GIhTMNEHLTBD. DM AR—F — b:tLPSbJ:é%HB’e!gEﬁﬂ:b:
D, BEELVXRXNTOAEOHA 221, mRNA REEORYD. BEEOE FAE -
I EMNBHEMERSTL. S5, GnTHREOHRE 22 TS LIk TRILY
AMVARZCEEZRT.,. SHOKREMS T A MO YU7HBOBILMN A ML X
EHAAREINRACBT2MREESECLOBHHCHRS Gn BEICL - THBXH 22
EMRBEINGZ., —FH. Forskolin i X3 cAMP >/ F I OHE*¥IZ. CREB O U >
@mB;UGmrfm%—ﬁ—«wﬁﬁﬂﬁmﬁwm&ﬁbtGmrﬁﬁwﬁﬁm
ZHbB6 L. 5. GhTomRNARBEBR XU EEZ2E NI YA, £ &,
7x%uau7mm BOWT,. GnTOREEBEHEMEBIBLELOA ML A EEZ2ER
THEHETL.GuFREHREMBAEICH L TRBREREXERFEN L EER 2 X%
ET3REARBINAE. 7TAPMOJYTHRBEARIKELRD Y VY NT I — K,
m—#yvyﬁmtwwﬁwﬁﬁ 1B NT, TORE, HEICHES T 5 6%
NEEINTHBD, 7ROV u7mm@%¢m€m@wwﬁ%%%§3;0%
LB ECEELRBEZREZTEEZI SN S (Fig. 1.).

Proposed model
Activation by LPS grome—
GInT Inhibitor: MeAlB GInT | =) | | ROS stress |

: Tolerance

Neuronal activity
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Neurotoxicity
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E
cAMP signaling

i =% GInT{ 5| ROS stress
GInT overexpression Vulnerability

Depleted extracellular Gin

Fig.1. Proposed model.
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