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In this paper, we have attempted to evaluate the possible modulation by activation of
NMDA receptors of mechanisms associated with proliferation and differentiation in
the neural progenitor cells. Progenitor cells were prepared from adult murine
hippocampus by the percoll density gradient method. In vitro culture of progenitor
cells resulted in formation of spheres not immunoreactive to either MAP-2 or GFAP
within 12 day in vitro (DIV) in the presence of basic fibroblast growth factor (bFGF).
An RT'PCR analysis revealed constitutive expression of NMDA receptor subunits
required for assembly of functional heteromeric NMDA receptor channels in
neurospheres cultured for 12 DIV. Sustained exposure to NMDA not only led to
marked inhibition of formation of spheres on 12 DIV when exposed from 4 to 12 DIV,
but also resulted in facilitation of differentiation of neurospheres exposed to all-trans
retinoic acid in the absence of bFGF to cells immunoreactive to MAP-2. By contrast,
neurosphere formation was not markedly affected by sustained exposure to NMDA
from 8 to 12 DIV. These results suggest that NMDA signals may play a role crucial

for commitment of neural progenitor cells to neurons in adult murine hippocampus.
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R HEHBGRIE DML 55E S D Alltrans retinoic acid(ATRATEAE T 4 38
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Fig. 1. Expression of Marker proteins in differentiated neurospheres.
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Fig 2 Quantification of NMDA receptor subunits in progenitor cells. Cells were collected from lower cell layer obtained after pereoll
centrifugation, followed by culturing in DMEM/F12 for 0, 2, 4, 6, 8 and 10 DIV. Cells were extracted RNA with sonication for 4 sec,
followed by RT'PCR. Values are from 4 separate experiments.
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Fox O UTAFRERRIBM R D BERERERE T, s & L CbFGF %ML
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Flo, T OHRRHIEA~DEMRE SN 7HIIRIE ATRA 77E T &0 5 FRR D51 b,
AFCXVE LR T CLOBREICBEINZ LD LHERENS,

KIZ, NMDA L7 %—%7 2=y hDFH% Neurosphere FERRDEEFEZIBNT
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Fig 3. Quantification of FosB and Fra2 in progenitor cells. Cells were collected from lower cell layer obtained after percoll
centrifugation, followed by culturing in growth medium for 4 or 10 DIV. The cells were replaced KRB from growth medium. Progenitor
cells were exposed to NMDA at 30 M for 5 min. Cells were harvested at 120 min later, fllowed by homogenization and subsequent
SDS-PAGE for immunoblotting using an antibody against FosB or Fra2. Values are from 4 separate experiments.
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AHAFFEUZ LV, NMDA 7 Fuid, BB~ U RYEBINICTRE T D RRIERIRD
BEERTF %8 L Neurosphere FERLZBHET 27207 Tidda< . FRIRIBRHRRODEMPRE

% B2 IR TR T D Z LSRG L o, FTz, NMDA ¥ 7
12 & BRI~ VEEEIL, NMDA Lt 7% —0OERER L UEEEHTEK 7
AP1 OB AEOBEIC L W RSN D FREMA RSNz, ZDZ &id. AP1AERRD
FREIC L EASEIG TR 0 . B 2BRERPEOESROIE S S FTREME 2 R
THHDEEZOLND,

PR EERBROES

ARFICBNTIR, RAR Y ABBEEREICHFET 2 HERATEMROHMIERED, 14> BB glutanate
Lt 75 —0—FTH5 N-nethyl-D-aspartate (NWDA) L7 —DFEELICEIDMFEND 2 L 2HAT
5EEHIT, RARERSEROFEHHEBEBEDONSHMERIMBEAROBREEREZEYL, FMROMIE
BEBLUSEEEA MDA > VI NIC K DRI SN D AEEIC DV TR EB I o 2.

FRAE MBS S B E AR LIBERIC L 0 BEL - M RATERAIAZIZ, 353 IZAEV Neurosphere % FERR
L=, ZOMBESBIZIZERBEICANDST, NI, NMIABLIUNB I T2y FOERLEENZD S
N/z. B&3# 12 HE O Neurosphere ZERefH NMDA ICBR B9 5 &, c-Fos BL W c-Jun HEHHE ORI RN
R sz, KiZ, Neurosphere BRROKREE, S, MEFERTFHRMZB I D58%E 12 HEET, NMDA
BEERGELELCA, BE 4, 6t BLU S HEMS 12 HEEXTENEN WDA BEEB IR HT,
Neurosphere DERIENED S, K% 4 HEA,S 12 HEETO 8 HE NMDA BEH &, Neurosphere
ERAERBD NN H>EEINBENS IZHEETO 2 HEINDABREAICDOWTHEBEEEB 2D
&, BREEOR SN 2 B NMDA BESICH T, BHRAEOIHEE 8 0 NDABEH O HH, i
FHBEPETF All-trans retinoic acid DEINTAELY, MAP-2, NeuN, NSE, NRI, NR2A BLUYNR2B BB EE
BEORBENHEMUZ, —%, GFAP FikZE B WBETIE, 2 B NMDA BBEFIZH X, 8 HFE NMDA BREH
DED, HEMZHABEEREOREANE D L. Lidi> T, NMDABREIZ L D Neurosphere BERHED
BoN2 BB T, BEFEEET I L5 HEERAOMEARE S NS TTRESRE NS, Tbb,
FREVIMHES TIXNMDA L2 74 —i3, Besfe, HIERED I UMERERI 28 U T, i RARMmR = g
WHETOIREEET D LEREND,

U EOEREIL, RARKRBEMN S HIERE L S LREE R TR RATRM & BEE L 2590 EBNERE
THBEEDIZ, MDA > FFNICE 2 MEMREELES2VIIEEOREE R T2 A TESFFMHEINZD
T, AL (EH) ITET S EHET 5. '
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