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Glutamate-induced cobalt uptake reveals non-NMDA
glutamate receptors (GluRs) in rat taste bud cells. Previous
studies suggest that glutamate-induced cobalt uptake in
taste cells occurs mainly via kainate type GluRs. Cobalt-
stained cells were immunoreactive against GluR6 and KA1
subunits of GluRs. However, the functions of those type of
receptors are not known yet. It is important question which
types of taste cells are cobalt-stained when stimulated by
glutamate and whether they express these kinds of GluRs.
Circumvallate and foliate papilla of Sprague-Dawley rats
(45-60 days old) were used. A cobalt-staining technique
combined with immunohistochemistry against specific
markers for taste bud cell types, such as blood group H
antigen (BGH), a-gustducin (Gus), or neural cell adhesion
molecule (NCAM) was employed. We also performed
double labeling of GluR6 or KA1 subunits of GluR with
each specific marker for taste bud cell types. Lots of cobalt-
stained taste bud cells expressed Gus-like immuno-
reactivity, and subsets of the cobalt stained cells appeared
NCAM- or BGH-like immuneoreactivity. Stimulation with 1
mM glutamate significantly increased the number of cobalt-
stained cells in Gus-like immunoreactive cells, but not in
NCAM- or BGH-like immunoreactive cells. In the double
labeling experiments, GluR6 and KA1 subunits of GluRs
were mainly expressed with Gus. These results suggest that
kainate glutamate receptors preferentially expressed in type
II taste bud cells in rat.
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n| 7z ofokade] 'Rl opel 54 A A
FE olshedl Aodste Aol HFFHQl S3ttol
G 5, 2005). vl FE2 el SAEE 543t
T29l sheee]e] o|agHA| Xl Jste] FH3kEe] T
F2 AEHH 5, 2005).

shgeele w7zt 2 Azl AXAZ T oekel 7]
52 TYslE o TR AxE FAE e, gt

S 7k /K]—E_ AL uke olxF=d] bl
Z83lcH(Roper, 1992; 2006). 9] ohs-22] AlEofA]
glutamate (Caicedo -, 2000; Kim -5, 2001), serotonin

(Herness -5, 1997, Huang 5, 2005), norepinephrine
(Herness %, 2002), ATP (Finger 5, 2005) % Tkt
A7) AR go] EAEL F1sE BHL Y Aol
oedx 9c},

Bgede 2 sl xsm glos, He 471 9

A Fdolu Alm Aol EAIg. 3F s e
QHitof] ¥Al-T(fungiform papilla), S 5ok A3
(circumvallate papilla) % FZ 7Pg=le]ol] A8t &
Alf-(foliate papillayl] <AHE 5, 2005; Fig. 1A).
shgee] AlZe Fofl wet o]zt 7= skxlsk 100
ool AlxR FAEY o] 4 TF] AEZE T4
o] Sleh(Fig. 1B). W39 Axe FelHez A T
2 TR (Farbman 1965), AAAEZS] type [AIE,
u|zk 7 Az E A== type T AlZ 2 FAAIH S
Z A5 dEdE type 1T AlZx=Z AJ7hglch(Farbman,
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Fig. 1. Schematic diagram showing distribution of tongue papilla
including taste buds (A) and representative light micrograph show-
ing a taste bud in foliate papilla of rat (B). Non sensory epithelial
keratocytes (arrowhead) and cells in taste bud(*) were easily differ-
entiated by their shape. Subsets of cells in taste bud open their api-
cal end to oral cavity through taste pore (arrow).

1965; Pumplin 5, 1997; DeFazio 5, 2006). tF= 3t
T wheeele] 7Rl wEE el Al
A AR 2R e, ohE shEee] AlZe] AFAE
Z AztE ok (Pumplin 5, 1997). Type 11 AlZ& »]Zke)
A543 B=1¥ Go-gustducin, phospholipase CP2
(PLCP2), & = Frel w7t 27 whidS Wl sh
(DeFazio 5, 2006), Type III AlZ= AlAAZY 3}t
A H2~9} s wbiAe] neural cell adhesion molecule
(NCAM)Z} SNAP 25(synaptosomal associated protein
of 25kDys Wdsh= 22 def#] 9lof(Yang &, 2000;
DeFazio &, 2006), »]7t AleE m]7zh Aoz A

v AR Vs gk FskaL Slek(DeFazio
= 2006).

Glutamate= Al73AlllA 7P de] H¥xsla &= Al
7 A 42, 2835 871+ metabotropic receptor
(mGluR)®} ionotropic receptor (iGluR)Z ZA| 1} o]
Zek. iGluRe 8719 FATkNA] FRet 71d Sol
Aol w2} N-methyl-D-aspartate (NMDA) type, oi-amino-
3-hydroxy-isoxazole-propionic acid (AMPA) type<}
kainate type® 753t} AMPA GluRS GluR1-GluR4
v 79 s A o] 12|37 kainate GluR2 GluRS-
GluR7, KALKA2%] = Aol F4=ke7} 3 Fent
FAo] oA Bk thE EReh WA wof olFola
t}(Dingledine -, 2000).

FFA73ANA AMPAS} kainate 8719 T2 A
2 Zpo|7k ole], AMPA +&7|= we 34 AlHEE
Axsle] (Song 5, 2002), 9] LFellAd Aje] A7)
2 zA3ch(Passafaro 5, 2003). Kainate <8710 2]
3]od HEAISl excitatory postsynaptic currents (EPSCs)]
AEAI7EE AMPA 87101 2]ate] hAgE Ao wlsl 2
th(Lerma, 2003). Kainate 5~8-7]o a4 =A== 2t
7l EPSCe #AI7HHez o8 374 =< Hol
d g glemg Auel 5ol T8 A% FYT
%S Aoz AzEc(Lerma, 2003). HS¢], AMPA

kainate 2719 E27} odsle 7)Aoz #o]r)
Ue], 92 o]o] kainate GluRell <Jsle] ==
EPSCe] Z7]9} £55 2AF 4 2lckBowie, 2002).

olede) olE ukgoe] AlEZelA kainate GluRe] '
ape, 7152 wIlekr e Aol F odelA glA|ul
(Caicedo &, 2000; Kim <5, 2001; Chung -5, 2005),
I 9L Folxz] ¢ty 9t} vlE-¢ #]¢] kainate GluR
o] ofl FFe] uhdee] Alxolr wlsheA Fls=
AL 2 QgL wWaled ol o tHE ATE
U Aoz AYAEh B AFolre ZUE 3 (Pruss
5, 1991; Kim 5, 20017} =9=22ske 145 o8
stod uhgeE] AXZ Fiol wE kainate GIuR®| %

o 4t K

=293 (==
AFFE

2 A e =H Asuista AaE Adse
f9lsle] Sl Ao, fl8ls]e] Fao Hhon] )
=it

uhg-9 2] A|Xe| kainate GluRe| Wao] A<z A
45-60% Alole] A 213 (Sprague-Dawley, Semtaco,
s AHESk e (Kim &, 2001), A3 = to]
ubE H3kE FH4sely] Slste] ARk ARkt
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ILE 44

olu] ¥k ¥ Caicedo 5(2000) % Kim 5(2001)2] +=
e AR o] IUE AL Akt o]4kstElkA
= o]&sle sAZl F HE ApgE] AlASI 2pA| A
3 AR ZSRAF A UEFE, T A Tyrode ik
2ol(57.5mM NaCl, 5mM KCI, 1 mM CaCl,, 2 mM
MgCl,, 10mM HEPES, 12mM glucose, 139 mM sucrose,
pH 7.4, 305 mOsm)yll AAsidet. 74 255 AAst
I QAR 234 SE ZLE]"H—I— tissue chopper
(Stoelting, v]=r)ell EHIgE 5, YAFFE 3ok 1
500 um®] WS 3Etel] A=A ZELEMJH A7k &<k
Aol 4] wekstaint. 747kl FHollA 270 o]Abe] =7 wf
He o] Age ARgskadrt.

S Akt2 Z3RA7] Tyrode wiokgeoz 23] A
Zslar FUES] yptakes S| S8 S mMe] CoCl,
1 mM®] glutamate ®=+= ofE oFEo] H7HE wiokE
Holl 4] 57k A-2ollA] ASeRgdet. FEAT F dolgl

£ Co's AA] 918 2mMe] EDTAS -3t <
TB—O‘LE 5 B7F Ao, 1.2% (NH,),SE g3t vl
Fellog 5E7F Aelste] A AlZch. w2 oA
A3 4°C9 4% paraformaldehyde (PFA) -&°Y(in
0.1 M phosphate buffered saline, pH 7.4)22 1A A]|
Zth. 20% sucrose -&°(in 0.1 M phosphate buffered
saline, pH 7.4)2 F49A A7]a 52437 (Jung
Frigocut 2800N, Leica, 5¥¢)& 20 um F771&] =32 %
25 A#5kAe). IntenSEM kit (Amersham, »]=)2 &
AR H=A)Z] & 22 FES gelatin =X slide glassl]
9lo] methylene bluez = GA3F F, T3} 3o,
coverglass? Fo] 545l Fs&=]7 (E-600, Nikon, ¥
ez st

_l

2

{0

0Ol

HezA sy 4y

o] 228k Aol ARgsE 13F ek 23k A
% ARE 34 u]E2 Table 1ol Azlske] veplileh.

IHE dF 717 A F AT kg 7 1.5g9
urethanes 74 FARSIe] HAl w14 21721 H 0.1 M
phosphate buffered saline (pH 7.4; PBS)y& Al#e 2 3
T AlAsla PBSell &3lX17] 4% PFAR AlA3bT 34
ik, QAGFE Tl 24 BEE AT F 2
& ANl 4] /‘]ﬂ FoF Fagsledet. 20% sucrose
foloz FAEAE WAL 3 S A15D 245 2
L o R 20 umeE XAFHS AFsiodct. =4F
25 0.1% Triton X-100°] iﬁu PBS (PBST)l 1%
bovine serum albumin, 10% normal donkey serum
(Santa Cruz, "] )S Z3HgF Aujek ooz Akgo]A]
AI17E ot ATaigieh ZA7kel shdbee] A ellel =
o] o 24 Blood group H antigen (BGH, Type I),
a-gustducin(Type 1I), @ NCAM (Type )= °]-833

0:

ll

lo

Lu

ok m3} ofu] BhE9e] Al¥Eoll4 o w225kt o4
Hl-g-o] & d#f# 9l=(Chung 5, 2005) GluR69} KA1
gt W zAskskd Ads A st =4
4152 Ao EolA] subunitel] wHEE U=F FHf
7 4°CollA] HEA] wiekst & PBSTE 5% 4 33] A
A 5lo] v)Eo|A] wod ule-S xlulkslgich. AxZENS] Eo
I (BGH, oa-gustducin, NCAM)9] 2z} dhlle} GluR
subunit (GluR = KA1)9] 23+ & &% 2hS- FITC
T+ rhodamine® 2 t}=A] 3}t 1% normal donkey
serume| 2% PBST -§foll 5]43te] AbLollA] g 4]
7k gSholet. vk § PBSTE 54 33| AlHska &
718 AAZ F, FF AL E3Y o (Vectashield, Vector,
nl=)e g Aelsted §% §u|7 (E-600, Nikon, H#)e
2 Lot 3 230 A QA A HlellA
k3

[e](e]

2RE Qa5 Wd 2Rt ol F £

OEL% v,_;d x—l_l:]oﬂ/q‘— "Hﬂ-E oﬂxl-L,,]. u]-jl_oa] /q]jﬁ_&
Froll wE 32 F9(BGH, a-gustducin, NCAM)el| o
g wHo] =2 sk ukg= FAloll skt AUE o
As w3 20 um®] 7S] 22 FEE 1% bovine
serum albumin, 10% normal rabbit serum (Santa Cruz,
ulaye 29 PBST &llog Abofa] 147 Azt
o3 2% normal goat serume Z3HgE PBSTel| BHg-2
2] Az Fel wE So] A FHE table 1ol e}
W owlel o] s]Asled ARESEdnt. o] 4°CellA] HbA
wiefskal, PBST &log 574 33] AXsisict. oAt
A= biotinylated goat anti-mouse ¥+ anti-rabbit
IgG (Vector, »]=)5 1% normal goat serumo] Zchgl
PBST &llef] 3]4jete] Adell4] gk A7 Fat HH&-}3l
o}, PBST oo g A3 & ABC kit (Vector, 7]=)&
4557 WFS-A1Ztl. 3-amino-9-ethylcarbazole (Sigma, ¥
=, AEC)S dimethyl sulfoxideol 5o pH 5.09]
acetate <&l 0.4 pg/ml= Z‘ﬂ/ﬂ slo] of}sle] ]
gt Glo] dHES Y, AR Aol 30% H,0, 0.1
pl/ml & AH7keted 24 sob AMES-S Siict. di=2Al
54__5—;__‘; 01;}_ 6]—;?-]]3 247]—6]%] Ljr__ 71—0 Hl—\:g_gi %21
& Attt SRR AlFsle] s W3 57
= AAG thg 4 5Yd (Aqueous Mount, Scy Tek,
u]=h)Z 22|k 33Fn] 7 (E-600, Nikon, U)o g
Fsioint.

ZA I L 32 Y A8 4

24 322 Nikon E-600 #Fshdin]7 (U
Digital AF17](S2Pro, Fujifilm, ¥+&)2 Zkds}gict.
1E oﬂxﬂ T u:]oﬂ z;dg]ro]- a‘l_%. ool:xg/q]\—% 3lo g}

M w F Aldold witer] vidh 48]
shgeels] £ Agieh. 7zl ol
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shgee] o AE Az o e Fole] AT
Atole] EAE A2 g5 vlasiylet. F o] A7l
of e Agsie] vlasiglArt d7sizke] A
t $iieh. BE A3 mean+SEM.OE ¥FA|3Igle
o, 7 AR A4 4melE Al-eit. 4 AET
Atelel BAA fede WE A4 A= Mann-
Whitney U-tests =%2%|3sbe A3 3= ANOVA
= AReted ASskale.

A o

o] AFolA AHER Aloke & A
ot Sigmarh(ElF)e] B4R 5F oldel AL A
aieh.

Al
=

o

A3t
IPE JA 3} gtE-e 8 AE So| 49 o]F £

HAe] oA A} zEo|(Caicedo 5. 2000; Kim &,
2001; Chung 5, 2005), glutamate A}=°.2 SHIE o
Aol H mhg-ee] Az g+ mhdee] 9 1.67+0.16
N (n=18; Fig 2A1, 2, 3l 3.30 +0.37(n=18; Fig.
2A 4, 5, 6)Z oA F7FFATHp < 0.05). BHe-2E
Aol wigl Sol 3helof oigh w25kt okgukgal
Alzeo] 4= BGH okdel AZ 7} 822 +0.86/H(n=6;
Fig. 2 Al, 4), a-gustducin 9449l A2~} 6.20 +£0.37
N =8; Fig. 2A2, 5), NCAMo| F4al Az 47}
5.74 £0.677 °|Ath(n=4; Fig. 2A3, 6). Glutamate =}
= glo] TUE GAE A3Ye A-9ol= BGH #HY o
Aol AlZelA 0.11 +0.08(n = 6), a-gustducin %43l Al
FollA] 0.96+0.16(m=8) 2 NCAM oF4al Ao
039+ 0.10(n =402 A 7}x e AE S|4 1]
S33F vlg2 FHEE dAllo] ZRAEIQIAEE, 1 mM glutamate
2 AT Aol 247 0234010 (n=6), 2.32+
0.297l(n=28) & 0.53+£0.167(n =4)Z a-gustducin ]
pdal AEolAmt TRE JAE AEA} Fobs)sich
(p<0.05, Fig. 2B).

3oz Ay HgzA 3 49
2H9) shgee] AlzelAe oln] Al niel o]

(Chung %, 2005) GluR62+ KA19] =ejokd] ukgo] 2
ZEgorn 2 4= sheee] & 47 423£0217H(n=
16)2F 5.99 +0.6671(n=20)2 o]A<] I+ Chung <,
2005)0F wls=aodet. uhgee] AX TRl wE 3AF
ol whgl olFHdxAste4 A GluR6%H KAl
S WEeh= AE T 47 19440520 (n=6) ¥ 234+
0.50/(n=7)7} a-gustducin} FAJol]l WAsl= A
NCAM

A BGH gustducin

¢

glutamate

Fig. 2. Light microphotography showing double labeling with
immunohistochemistry against taste cell type marker and cobalt
staining (A), and venn diagram showing number of labeled cells
per taste bud (B). Inner small circle indicated double labelling of
cobalt staining and taste cell type specific inmunohistochemistry.
Scale bar in (A) represents 25 um.

Table 2. The taste bud cells of double immunohistochemical staining against GluR6 or KA1 and BGH, a-gustducin, or NCAM.

BGH a-gustducin NCAM total
GluRé6 0.03£0.05 (4) 1.94 £0.52 (6)* 0.06 +0.08 (6) 423+0.21(16)
KAl 0.00 £ 0.00 (6) 2.34+£0.50 (7)* 0.11+0.12 (7) 5.99 + 0.66 (20)
total 7.77 £ 1.41 (10) 6.22+0.83 (13) 4.64+0.83 (13)

*: GluR6 and KA1 preferentially expressed in gustducin immunoreactive taste bud cells (p < 0.05). The numbers in parenthesis means

the number of animals used in this experiment.
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GluR6{a) ct-gustducin(b)

merge(c)

Fig. 3. Fluorescence microphotograph showing double immunohistochemical staining against GluR6(a) or KA1 (d) and a-gustducin(b, e).
Most GluR6 or KA1 immunoreactive cells showed o-gustducin-like immunoreactivity. However, subsets of GluR6 or KA1 immunoreactive
cells did not show o-gustducin like immunoreactivity (c, f *). Scale bar represents 25 pm.

HAAH(p <0.05, Table 2, Fig 3) L AlEe FAel
W 2] ekokrh(Fig. 3%). 53] GuR 74 whlo] o-
gustducin®} ©|F ¥A =& 7S KAl A4 oS
TS (Table 2).

[

a

. olo4 non-NMDA GluRs®] subunitel] ©hsl
UE Az wolzAsteby AgE o]dsle] ke
g AZ FFol Wi kainate T87] W RS 3
Stod wokrh. xR siekA Algle) AE Al o]F
A AYE B3] glutamateo] &J3lo] FTHE IAo]
s AlZe T2 a-gustducing W5k vk A
o] FlFger, §F olFHA=zA I Ay A
GluR69} KA1 74 =hiAo] F2 o-gustducin?t 7
wEgogn A stk AFE BTt

o

N e

o8- 2 8] 9] kainate GluR

Glutamatew Al7dAloNA 74 de] Ws]= A"
=42 a2 FAgse 78719 Tl welk mGluR#};
iGluRZ o E™, iGluRE L 7]A So]o] we}
NMDA GluR, AMPA GIuR % kainate GluR& 7%=
i, AMPA®} kainate GluRS #HEZ°Z non-NMDA
GluRZ H-E23 ]},

ull o 7] A|ZA2] non-NMDA GluR< Caicedo %
(20001 oJsle] Aoz wWuEom, I % Kim &

(20017 Chung 5(2004)2] AT-2 AW~ 48719l A
o] skelxloly, ulioz A% non-NMDA GluR&
kainate GIuRSl Z-& Chung 5-(2005)°] H 33}
5534174719] non-NMDA GIuR®] 7]5-& F-Fol u}e}
zpo]7k gle] AMPA GluRE F2 whE Al Heho]
W A28 7l THedskA]ml kainate GluRS =2l
FAFE AR FRbeu AL Ao 2A-of e
sl Aoz deA rh(Lerma, 2003; Mayer, 2005).
3t kainate GluRe| T4 whele| wh& 7|FAte]7} B
F=o] GluR6= AW A AARAGTEAS] {25 =4
e 28-S vepls Zle® od=A 9lok(Chittajallu &,
1996). 2= & 2 od7ol4 =l%E GluR6= BHE-LF
AEE o] i o] AEe} w7k FAAA Ale]
o AYzofx] AAAHGEAS] FEE =AY A

Al ek,

sty ¢ 2] A Eo] & kainate GluRe] L¢3
A5HoR EfF Mieelle Feisdos pue
w] 4714 FFo] Az} e Ao] gl gler (Murray,
1974), Z47ke] AZ7} A2 B2 7)5S sha g Ao
2 AZEY FA s vlEee] Az R 7%
Apololl = BEE i=glo] QlojgiA|nt HT o]E9] o
el B2 2l B35 9ok Type 1 AlZe= A
SHog ARNAEY 75 ST Aow Prlsl]

Ao, 2 AAY] mAlze} 22 Tl5s s A
o] ) ch(Bigiani, 2001). Type I Al Z& =k} 2
ske] Zhprleh wzk Al Agk) HeiE Als A 2
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chl =9l a-gustducin (Boughter 5, 1997)% PLCP2
(DeFazio &, 20067} == Axz u|zt 52o] 7
] Adsle] AARF R HIkshes s didsle Al
x 2 AZEch(Roper, 2006). Type 11 AlX+= Al7AZ
o] 545 7P ol velll= AlEE NCAMe|-} SNAP
2572 A& 3 whilAe] W Ew(Yang 5, 2000,
DeFazio, 2006) vz TFAIAIZAA|Ze} A HAE o] FaL
9]0 52 (Murray, 1986), BHE-2 2lol4] ke Al52 ]
7Aoo 7 Aedele AlxE A7kt

o] 22 ket HE oAl Alg] A3} kainate GluR->
Type 119} Type HeIA F2 Wds]w o Bch
Aol ARERlE ¥AAFEC] B w|ZAE Fe] whE
Solglol7= shAul, WA steA A kg
&A= polyclonal A2 v]5o0]4 ko] 2)\9}—% 4 9l
o}, E3F ZHE QAL o] 8 ER)TIE TS 1]
star 9= A9 GluRe A8kt sl “\_‘ﬁ—’é’—]
3t AdollA= 74 whiAe] wenhks gl

AU Heol| thi Abo|7} e ARE zEE 74

Glutamate= °]t] A #u|= &=7}?

ohg-Q ol H¥3le= w7t FAA172 glutamateo]] T
g Y MRS Heli(Jain 5, 1991), w7t A7
Az} FARAIA ] Azt ] Zdl(solitary  tract
nucelus)oﬂ/‘i glutamates P13 A2 d#A QUot
(Bradley &, 1996). ®]5 o}&7}#] kgl w3t 5
FAAY A 2Ae] BasEoerl wle glAEk, w7t
A1738) A|EZolA  glutamate(Bradley &, 1996), GABA
(Kim _'5;’ 2005) == 1;].0]:—3]. /L]7ﬂqu:l-€7\1_4 o ol—o] §-|L°J
i glor, o S|l E A -] &
oA Qle], FfollellA A7 Hbgks| 27} HEgt A
7k <lAlF Aol et s Skar 9lo = 2 (Raphael?t
Altschuler, 2003), BHg-92loll4] F3 AlZAZYRE =u)
3k A7l #u)EE glutamate® 7 AlZAe] =
Aol FofT MNAAE wiAT + gict.

2T shgeet TAAAAE Be ubgeE] Aol

T4 *Iﬂﬂﬂ%ﬂi~ ATP (Finger 5, 2005), =&
serotonin(Huang &, 2005)°] A|A]|=|%lom Blg-o 2] A
3Z Aole] AxrATte] mlzke] ZAe] 8 S
7154d0] AlAkElaL 9lth(Roper, 2006). E3F 2HE-22] Al
Follx]9] glutamate2] 2|} A2
°](Nagai &, 1996) ot5-92] AlxE 7ke] w|zt 24|
_‘/].ojl 3 7Aoo it}

B ol Fo)|4] 2l=El kainate GluRe T4%HE= GluR6
54 KAle & A7=m] SFelgh Ao Fioll Wi ¥
u]ge] ztolw WAERA] 9kAuL,
AEs T2 type I Axch AY ZAdE
o] ulE-2z]o] kainate GluRS F& uhE-9# AE A}

-

oo AlsAsst deld AAADEAe FUT 29
7Fe = AlAkskaL gleh. e we AHd) 7l 9
olsl7] YA+ knock-out &9 AZRS- FaksE 4
93} ) AF=E|ojof T Aoz P},

2d =2
—

vl 9 2] A|EofA kainate GluR7| W=+ oAl n)
7kel Mgk 7|75 oldllsh=d] vig- F8slet B ol
A= gl o g A ZolA WE3= kainate GluReY &%
z luR«] subunit?t w|ZF Al Fol] whE Sol 3
of tiel HAxA sty Ay o FUE JAHSE o]
sle gelsiict.

FE odlyl wodzAslet Ade] o]F T x]AF oA
1 mM glutamateol] &J3te] frits]= FTUE FAUL type 11
AlzoA Frlslolony, Wolzxstsly Ag Ay} uhe
2] AlZollA type 11 cell-/] ¥ A9l g-gustducin
o] kainate GluR¢] T4 ©whlAal GluR6 E+ KAl
subunit?} A WEE= S Booh

olake] Alg] A= nlg-92]9] kaiante GluRe] type
I AlZollA] Wd=Eo] AFATEAY] 2|5 24
A m|zhe] 2A-ol| fT T AR Qi

O

Aol =

o] =H2 20054 A (@A ALT)e] Aheg gt
sl ZARRe] sl ol 9" A7) (KRF-2005-
041-E00368).

Sk
ARG A 5 A= ‘Mﬂ%i‘(%)*ﬂai‘ﬂ?
Heol3 A ,21946‘—% CESRE ,pp403-414, T 3ht )

= TAE, A&, 2005.
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