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Activation of GABA, receptor accelerates

multidirectional migration of GABAergic interneurons

in cortical marginal zone of immature living mice
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RPN DES

Cortical GABAergic interneurons originate from ganglionic eminences and
tangentially migrate into the cortical plate at early developmental stage. To observe
the migration of GABAergic interneurons in vivo, the author has designed
siaecialized experimental preparations for In vivo time-lapse imaging of immature
mouse cortex with two-photon laser-scanning microscopy. Major improvements were
the establishments of 1) stereotaxic four-direction restraint bars for immature
mouse to alleviate heartbeat and breathing and 2) circulation system with warm
water around imaging area to prevent the brain damage induced by a decrease of
cortical temperature and disturbing local blood flow around imaging area.

In the cortical area of VGAT-Venus transgenic mice in which fluorescent protein,
Venus, is expressed in cortical GABAergic interneurons. The author observed
multidirectional tangential migration of GABAergic interneurons within the
marginal zone. Blockade of GABAAR and chelating intracellular Ca?* reduced
migration rate in vivo. Blockade of NKCC1 also reduced migration rate. In slice
preparation obtained from immature cortex, the author confirmed that 1) the
blockade of GABAA4 receptor or N-methyl-D-asparate receptor NMDAR) reduced the
frequency of intracellular Ca2* transient, 2) a high intracellular Cl" concentration
([C1]) was maintained by the activity of Na+-K+-Cl- cotransporter, NKCC1,

The author also observed differences in 1) the moving distance/hour and frequency
of saltatory movement of cortical GABAergic interneurons in vivo, 2) GABA content
within the cortex (VGAT-Venus mice > GAD67-GFP mice), between VGAT-Venus and
GAD67-GFP mice, suggesting that extracellular GABA concentration could affect
the motility of multidirectional tangential migration. Indeed, the local application of
diazepam to GAD67-GFP mice increased migration rate substantially.

These findings suggest that the activation of GABAAR by ambient GABA
depolarizes GABAergic interneurons and its intracellular Ca2* transient property,

leading the acceleration of their motility in vivo.
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KB E OGABAMEBI EMITEEZREECTEOLE., FRE~BHL T %,
BEE~OBEBZIC, GABAMESIMHMROBATEREEN EOL S ICRE DI NE, FTRE
DHERBICEECTH B, CABAMEBMEMMOEERNTOE X T, ZhE TIEEICAM
BEORER2FSTHEILNTEY ., AV ERTOEFTITFAEEI N TV, K
2T, EEY OGABAMEBIMEMINBE 2 £ RN CHEBT I RESRL LR, £0
BEHE - EEZEEMICENT L, GEDE CTHIOCABAB AN MIES ~BEET 50
EIMERE L,

%9, GABAMEEIMMEMBRMEOBE 2 AFANTEHET I LD IHE YR~ (E#0—
SHER) OHEWEEHEEFER L, ERHEAELTHE, 1) DEEFRIC I 3EIE
BRBTAHAOI4AFMPOEREZMX 2WEEBORE., 2) MiRDFIEB LU~
DEELHCTEDICBEEBROEEY —EILRES2ZE2 BN & LIZEKEREBEORH
ThH5H,

WIT, REMEE DIEIE A T OCABAEBI M M CRBAICH IS v Xy BRRH
T BV6AT-Venus 7 VAV x=w 7wV RAEZHAW, 2R FEHBET CTH A LT S REE
ATV GABAMESI R M OB ENEE L Fax EEMICHEN LEER, UBREICBY
TEFRMEOBENERINE, BHHEA I =X LA E2RFET 2D EBZNFE
ZRAWTCGABAZFEHR2EET I EBHEETARICE D L,

BEEH OVenus MBI S I VP URILANYyF 7T T iEEHAVTGABAD I
BWEMEFATZE., GABAIIBROBEIC/ERAT 2 EWMALNER o7, £ZTCL M7
YRR —F — T HNKCCLO [ E Hlbunetanide % # 5 LGABAD B4y MEME/EF % FRLEE L
e ZIABHEEREEICEA L,

MIBB B & Ca® transientDEEREOHBEE b O Z L BBELMICEN TV B,
EBO—3HBDORERT A AEAITFluod-AM%E v — N LGABA/EEN MR M O B &Y
72Ca® transient® W E L7z, GABARFEOMMER 2 MM KIZEE T 5 &L Ca”
transientDEEIXHFEZIZE D Lz,

GABAYEBh Mt ek SR A A % 25 JEAE 3k B GADBT-GFP ) v 7 A = 7 R X R EZEMHIZB W
TRMEBCABAS H BN BFABICLRTEN ERMBATWS, E%OFBICET 3
KB ECABAS HEE B E Lick 25, BFAR LVAT-Venus TIIEBEIRBD b i
MoTeb DD, GADBT-GFPIZM RMICLE_NTHRICEWI E VAL NI R o2,
GADB7-GFP&E W T L F MR E Din vivo 4 A=Y VI ETWEENICHEN LIcHE R,
VGAT-VenusiZHE R THBEEEREFER /NS WIZ LBHALMIC R o7z, & HIZGADE7-GFP
W% L CCABAZ AR DRE ML E RS E HdiazepanZ R ET 5 L BHHEIXTFEITHE
muri,

INLDORERPD, CABAZIREDEMRAIZEDORLE & MIENC"RERBI ZFHE
T D Z & CCABAEEIME MR MO L FRAMBELREEL TWVWDI LEZBND,

HEBHY CHHE =2 —u  OEENBBERID L VI BERKTEAREL, 2
NIZ X > T GABA EEN AR E N Z — L D EBNBET 2T o2 ET.CABAREZDEER
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BEEMEIBHEEICESBETIZEEZHONMI Lz, T BIXEF'E GABA {fEEI &
—a—ua R FOEIBEROBBIIKESERTILOTHY, BEEZEELBENFEN
BYXELTHFSSZIHLLWNEDTHD & HET LI,
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