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ChET IV AV ATV MEEBRREH s 0—=
YL, THRE@ERG Y v 7 1CRhETHZHEKRTH
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Table 1 Summary of mGluR family

HE A

SubgroupI  IP;/Ca®  Quisqualate>L-Glutamate >Ibotenate >L-CCG-I=tACPD
mGluR1 1199 aa CA2, CA3, Purkinje cell, Olfactory mitral cell
mGluR5 1171 aa CA1l, CA2, CA3, Olfactory granule cell
Subgroup II cAMP | DCG-IV=L-CCG-I>L-Glutamate=t ACPD >Ibotenate
mGluR2 872 aa Dentate gyrus, Cerebellar Golgi cell, Accessory olfactory bulb
mGluR3 879 aa Cerebral cortex, Retinothalamic nucleus (both neurons and glia cells)

Subgroup III cAMP |

L-AP4 >L-Glutamate>tACPD

mGluR4 912 aa

mGluR6 871 aa Retinal bipolar cell
mGIuR7 915 aa Wide distribution
mGluR8 908 aa

Cerebellar granule cell, Olfactory granule cell

Olfactory bulb, Retina, Mammillary body

Second messenger system, number of amino acids, main distribution in brain and pharmacological
profiles are shown. L-CCG-I, (28, 1’S, 2'S)-2- (carboxycyclopropyl) glycine; DCG-IV, (2S, 'R, 2R,

3'R)-2-(2,3-dicarboxycyclopropyl) glycine;
acid, L-AP4, L(+)-2-amino-4-phosphonobutyrate

EIREMT LR TS NT, FIRARER TO mGluR ©
BRERT 2179 L CRELEEL o T/, 22T, &
51X mGluR X 2HBY F Y FORRICEF L.
FRACAIRESRI I T B EEEEDTH > TV R WEREFEZRIFR L <
BET LD, £ 77V —7%5 mGluRl, mGluR2,
mGluR4 ¥ 721% mGluR6 % # U, Chinese hamster ovary
(CHO) #MifgiZ#&fxTEA Lz MBark% B L7z (5~8).
T 72, EHIE mGluR1EA 7 ¥ b= ) YRR,
mGluR2, mGluR4, mGluR6ix 7+ VA Y Y IiZ X %M
KA cAMP L NV JoH#EIZ X D lIE L7z, 4%, &4
BICEW A2V —= 0752 LR LA, FIATE
LHEED H Y RS H-Z NV I VBOMA L% {, CHO
Ml 2 OMOMBKTIE P T Y AR—F —L-BbIDN
EHOHEEDL CHETEZEALHRICERN GO
BB R L o7z, 20X ICRAEREZEENICEBRT
LRk Z T A LT, ¥ 754 THENZEDY
H Y FOEWEOMED, s L STEE 2o 7.
(1) AEXSoO7aELT Y S HEFOBRE
HNVEFIIrusuELsY) ¥y (CCG) FHEki,
lankErzHEO—EOI VY I VBFEEARTDHY, 2
fi, 3fL, AND3IODAFREEFHOIENHLEH TS
ODVAEBRWARNT R TH S, 2-310L, 3—4LDKRFKEMH
DHAEEHRA GRIELZMY B VY I VIRELET 5

tACPD,

(%) -1-aminocyclopentane-trans-1,3-dicarboxylic

&, CCGFHHEMKIZ3I-4MDOREMAY 77O ENVERD
—EIC BT ETHEESNTWAS, 0%, CCG FHEMR
TNV I VBROBEREE L2 FEER DI EHHR
5. ¥ 1Z2CCG-I& CCG-I iZ, a-carbon & w-anionic
group 2SEEN TV 5 Z & H 5 extended form, CCG-III &
CCG-IV M ENEHE L TW5HZ &5 folded form & b
sbhs.

Koo h s oREEE AL (9,10), &K, AHS
BENSOERZHET v M HFHRFHEHERICBWTRE L
72(11,12). & ® # %, D-CCG-II, L-CCG-IV % NMDA
ZEEOVEEFE, L-CCG-ITHAZ VY I VBT v AR—
y—DREFELEZLNL. E 25D, L-CCG-IITHH
MO s A5 &S H DD, NMDA %% 1K, non-
NMDA &2 BAKDFEPIEE TIX 22T M S hu e 22 o 7z,
HTHIZORERIZERL, ¥E=2—1 T, L-CCG-I
AT b= VERBEEREFIEEITIE03), K
Hk mRNA #FEA L7 7Y H Y X FT)OVIIRHMICE
WT L-CCG-I 7 Ca* KM DIREMED Cl B 2 Bk 5
52 ¢ (14) 5 mGUR Z2HEMHILLTWwWB EEZ /. 2
nE, 78—V 7SN/ RICBL LAETELD L
BTN =T I ZBEROEREZRTHDLEZILNS.

bhbhid, Kb X)) CCGHFERDHE 21T
mGluR1l, mGluR2, mGluR4 (Zxf§ 5 &M % Bat L7z (K
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Fig. 1 Agonist activities of carboxycyclopropylglycine isomers on mGluRs. a: Structures of carboxycyclopropyl-
glycine (CCG) isomers. CCG isomers can be considered as conformationally fixed analogues of glutamate.
Based on the distance between the o-carbon moiety and w-anionic group, CCG isomers mimic either extended
or folded forms of L-glutamate. b: Activities of L-CCG isomers on three different metabotropic glutamate recep-
tors, mGluR1, mGluR2, and mGluR4, expressed individually in CHO cells. For mGluR1, the total inositol phos-
phates formation and for mGluR2 and mGluR4, the inhibition of forskolin-stimulated cAMP formation was de-
termined.

1b) (15). Z0#EE, CCGFEAkDZENZh o EMAKD FIVEREDLD XY FWEEE, mGluR4 I L T
EHIEENZNOZEERST 774 T LER B Z &A% TNy I VBREABEOHEEZFOEBECTH 2. L2
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ZL-CCG-IZAF vy F X ANBI VY I VEBEZEMRICIZ
FREER L wHE#MEL T (16). BLE XD L-CCG-
IZ@Y e M ExI0CCMEE2HEHTLZLT
mGluR2 (ZZTIRRF L TVWHRWAEBELLL L5 —D2D
BT 7NV —TIDmGuR TH % mGluR3 &) % FFREK
WCHIMTE A0 TREVWIEZER bN. —7, L-CCG-II
b mGluR1 & mGluR2 IZEE)EEEMEZ R L72A, Thb
FEVLOTH o7, ZOMOFERIIIMETE, HERE
HHEWTh R s o7,

W E Ml %% 2 % £ 1-CCG-1, L-CCG-II DT h
bLETHY, DhD CCGFEAOHITITEEZRT D
D Hhotz. ZOR, DRDOT I VB TH % p-CCG-11,
NMDA % p-AP5 IZd Kt 3 5 NMDA B2k & 13 R %
S>TWwW5h., /2, Wi#H LD extended form TH ), folded
form T®» % CCG-III, CCG-IV i L1k, DAL B I mGIluR
R LA o 72, L-CCG-I & L-CCG-II i&[[ U L&D
extended form T 5 DIZH b & FTIHFHIZEDN D - 7225,
Chizy 27 a7u VRO B MARL B 1DZHKS V3
7 ENFEEERZREL TS RN, $721%, a-carbon &
w-anionic group DML AEIKEE G 2 TV S EEME
NEZLNS.

(2) PHIRxI P oO7OELTY S L HEG
L-CCG-1 7" mGIluR OIEEjEETH 5 Z L 2% 5 72729,
CCG%V)—FtEWMELTELIZAHZ mGIUR DY) &
Y FOWFERTo . TOKRERBINTZON, 2200V
ANKEFIYraTaE VT Y ¥R, DCGAII &
DCG-IVTHA(17,18). ZOWMEFIXCCGHI7ursu
EIVRD 3DODREDIERD 1212 ) —2HVKRF VL
EAMLUAEECRo TS, BERBEVWI EIZWTNRDY
extended form, folded form 2 2D V¥ I VHix 1 DD
SFWIZHE-> TwaEE % 2 5h, DCG-III i L-CCG-
II & L-CCG-III, DCG-IV 1% L-CCG-I & L-CCG-IV & D

A7)y FoTLbE) T eRD (K 2a).

DCG BMADFEEZ N 2b I2/RT (U8, BELUREERT
—%—). BIEHITRELDIIDCGIVTHAE. Zafk
&2 mGluR1, mGluR4 \ZI3FR EIEEZRE L d o 72
7%, mGluR2 & mGIuR3 {Zxf L CTidY) — FLEWTH %
L-CCG-I Lt MEENEN (EC50=3x10"M) ZxL, ¥
TNV —T IR IR REHETH L Z L HURE
Eh7z. KIZ NMDA 5% %1k, non-NMDA #3712
* 3 % i M % [H]-3-((RS)-2-carboxypiperazin-4-yl) -
propyl-1-phosphonic acid (CPP), [*'H]-AMPA, [*H]-# 4
ZVBOBMEE ST AEEICLVRELE A,
non-NMDA Z &K IZER L %225, NMDA &% %4k
RS AZ D7, 770 Ay A TIVIIRMRET
ZBL L 72 NMDA & NRL %7 2= v MZx L CTidfE

BEL LToOEEL LTHE 2D EC50 i3 3x10° M
THo7z. Wilch (19) 5, Uyama (20) 5 b EREHS
= 2 — 1 Y WFEM D NMDA % 24K C Ak 2 Ve gh 381G
HERLTWAS., 204, DCGIV 2T 5 & X ITIFK
W (FZI1E10°M) TEEL, ¥7: NMDA Z&EAKHE
EEAAT AT PO — V2B LENDS.
(8) Zz =TV HEG

Watkins 53 H A&7 v P HHEBHELR L H W, 4-
carboxy-3-hydroxyphenylglycine (4C3HPG) (ZH 7 7 )V —
TFI1EEZ N5 mGuR ICHEHMERHAHZ 2R LT
(21,22). —7, S IIMH R mRNA Z#EA LT 7
) A1y A H T OVIR B T 3, 5-dihydroxyphenylglycine
WKHELH TNV =71 L%z 515 mGluR (/BB 3G
Wb EERLEZ23). WHEDLEY L D phenylgly-
cine ¥ %> TH Y, phenylglycine 23 H %) — Nk
EWE RV ELTEEEZRLTWS. bhvbhid Watkins
5238 B L 72— ® phenylglycine FH&EA DO 5-% 1T,
CHO Mifgic CZxoFEME2MET L7z (£2) (24,25).

ZOREE, L#RH &7z 4C3HPG 121E mGluR2 (24
TAHEBEEE DY, VF Y FELTUIBHLII WS
EAH572(24). LA LARATS aM4ACPG (ki MCPG
EHEENSLZ EHE V) 12 mGluRl, mGluR2 i 3 (2 &
T 5 HEREESRH S N7z (24). Schild plot 2479 &,
mGIuR1 12 % 7 % pA, fifi 13 4.38, # % 12 0.94, mGIuR2
LTk ENRFN4.29, 0.891 TH D EIIHEETH 5
LEz2o6N72(24). MCPGIE mGIuRIZH L THIHTHR
HMENEHHAEETH ), SHTRBLSEDRL TV,
L Lahs, BAEMECERE OmM L) TFH
L hid % o3 BICEBAE, 2ot 754 7THENE
HERDBEG RN 5.
(4) MCCG-I, MAP4

& Z AT, aM4CPG & Z D a-methyl 2% WIETH
% 4-carboxyphenylglycine (4CPG) & % l#§ 5 &, a-
methyl 22D INA mGluR2 OEBIHE A HEEK L 55 L9
ICRESTTVDEEHICRZS (2) (24,25). k7%
%A%, 4C3HPG & a-methyl-4-carboxy-3-hydroxyphen-
ylglycine 3 & U 3-carboxy-4-hydroxyphenylglycine & a-
methyl- 3 -carboxy- 4 -hydroxyphenylglycine & & \» . 7=
(2 (25). #0%, a-methyl {tDFZEHS, phenylgly-
cine IS DILEWICDICHTE 202 T 5720, H
TI7N—T I ICHBEHNFRRN EHETH 5 L-CCGL,
BTN =TI HENLEHETD 2 L-APL Da-
methyl & (ZhZh, (28, 38, 4S)-2-methyl-2- (carboxy-
cyclopropyl) glycine, MCCG-I; (S)-2-amino-2-methyl-4-
phosphonobutanoic acid, MAP4) % &L, %G
L3=(25).
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Fig. 2 Pharmacological activities of dicarboxycyclopropylglycine isomers. a:
glycine (DCG) isomers. Note that DCG-III can be considered as a hybrid

Structures of dicarboxycyclopropyl-
molecule between L-CCG-II and L-

CCG-III and DCG-IV as the one between L-CCG-I and L-CCG-IV. They thus contain both the extended and

folded forms of glutamate in a single molecule. b: Activities of DCG isomers

on metabotropic and ionotropic glu-

tamate receptors. For mGluRs, agonist activities were determined as described in the legend of Fig.l. For
ionotropic glutamate receptor, binding assays to brain membrane fraction were carried out using either [*H]-3-
((RS) -2-carboxypiperazin-4-yl) -propyl-1-phosphonic acid (CPP, for NMDA receptor), [*H]-«-amino-3-hydroxy-5-
methyl-4-isoxazolepropionic acid (AMPA), and [*H]-kainic acid. DCG-IV is a specific mGluR2 agonist with some

cross-reactivity with NMDA receptor.
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HE A

Table 2 Pharmacological profiles of representative phenylglycine derivatives, MCCG and MAP4, on mGluRs.

Chemical Structure® mGluR1 mGluR2 mGluR4
Ry Ro Ry Agonist Antagonist  Agonist Antagonist Agonist Antagonist
(8)-4CPG —-COOH -H -H —t 4x107°M  5x%107*‘M ND¢ - -
(+)-aM4CPG -COOH -H  -CHjg - 7x107°M - 4x107*M - -
(S)-4C3HPG -COOH -OH -H — 3x10°M  2x107°M ND - —
(R,S)-aM4C3HPG -COOH -OH -CH - 4x107*M - 6x107'M — -
3
(S)-3C4HPG -OH -COOH -H = 4x107*M  7x107°M ND - -
(R,S)-aM4C3HPG -OH -COOH -CHj = +d - + - -
n G
(28, 1'S, 2'S) -MCCG )&/( COOH B ~ _ . _ _
HOOC
NH,
CHj
= _» COOH
(S)-MAP4  H,0,P N< = = +i ND° ++ ND
NH,

* Basic phenylglycine structure is

R

2
Ry
Ry OOH
NH,

® No activity,  Not determined. ¢ 25-50% inhibition of the effect of glutamate (used at EC50 of each receptor sub-
type) at 1-mM concentration. ° 50-90% inhibition. ' 15-50% stimulatory activity compared with 1 mM glutamate.

£50-90%

stimulatory activity. 4CPG, 4-carboxyphenylglycine; aM4CPG, «o-methyl-4-carboxyphenylglycine;

4C3HPG, 4-carboxy-3-hydroxyphenylglycine; « MAC3HPG, a@-methyl-4-carboxy-3-hydroxyphenylglycine; 3C4HPG,
3-carboxy-4-hydroxyphenylglycine; « MAC3HPG, a-methyl-3-carboxy-4-hydroxyphenylglycine; MCCG-I, (2S, 38,
4S) -2-methyl-2- (carboxycyclopropyl) glycine; MAP4, (S)-2-amino-2-methyl-4-phosphonobutanoic acid.

ZORR, FHEEY, MCCG-Iik mGluR2 1233 5[
EREZR LI EZAHN, MAP4 L, 1REB)EGEH AR Y,
a-methyl {LOREIX) — F L L {LEWITKET L L
RO HNz(25). MAPAICEI L TRr#HAES v b &
PRSI A % Fl VW - BRAEBFEER Tl L-AP4 OEFICHR
THHEEERID Y, ZOHEOFEKIIAHTD S (26).

3. BIRIKEHITEICH T 5 mGluR2 D%E

(1) BRBEM Y F 7 ZXEEICH T 5 mGluR2 D%
|
DCG-IVZRHM L7z, bhvbhiudZ ofbtAWzfiio T
mGluR2 DR MBERTOREEZHAT L L 2 RAA
(18). In situ hybridization R GIEMBRILEM 2GS
mGluR2 &/ TV M, i 5 ok K ] B M e, K
RE R EIWCHEET DD, BHICRRRICERICHEET LI L

A9 - 72 (27, 28).

RIRERTIZ, FEIERIRL D38 A2 & O RO AT) % Bk
WEFTCH#ELTBY, Fhl FEICEIRERNOME= 2
—0 v ThDHERAME HBREER S F T A E2FB LT
Wb, TOYFTRAIBIRERM Y F TR LT, R
MBI BEEMRE 2 O ENE VY I VRIS K ) B
5—7, [ % GABA 12X 0 ¥ 3 2 A D &
FTTATHSH(29). REETFHMIEICL S L, mGluR2
AR ZERE R 2 7 A D BRI B L Tz (18).
ZZTDCG-IVIZ X ) mGluR2 &M L L, Bk ML A
SEMEHIIC T T GABAZEICH T 2 8%, 25
AANyF 25 7HEB0) ZHVKRELAZ08). K3a
&, FERCHERLRIECLC & D AIEMRIC CREEI NS YT R
BILTHY, TN GABA, ZAKROENETHLEF 2
Fa)ryCcHHEERLEZENLIENYF T AER
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Fig. 3 Roles of mGluR2 in synaptic transmission in accessory olfactory bulb. a-c: Suppression of GABA-
mediated IPSCs by DCG-V. a: Whole cell response of GABA-mediated IPSCs, recorded from mitral cell by
stimulating a granule cell. The IPSC was reversibly suppressed by both bicuculline (10 xM) and DCG-IV
(3 uM). b: The effect of DCG-IV on the frequency of miniature IPSCs, recorded in the presence of tetrodotoxin.
Each point represents the mean frequency of mIPSCs in a 1-min period. DCG-IV reversibly reduces the fre-
quency of mIPSC. ¢: Cumulative probability distributions of amplitudes of mIPSCs are plotted, before (@, 219
events) and after application of 3 uM DCG-IV (O, 288 events). mIPSCs are shown in insets with 5 sweeps su-
perimposed. There was no statistically significant difference in the two plots (P>0.1) as assessed by the
Kolmogorov-Smirnov test. d: A model of a modulatory role of mGluR2 in dendrodendritic synaptic transmission
between granule cell and mitral cells. The diagram on the right illustrates how the mGluR2-mediated suppres-
sion of GABA transmission relieves the inhibition to an initially excited mitral cell but maintains the lateral in-
hibition to a neighboring cell (hatched). See text for details. Glu, glutamate; GluR, ionotropic glutamate recep-
tor; GABA,, GABA, receptor; G, G protein; E, intracellular effector; VN, vomeronasal nerve. e: Olfactory mem-
ory formation by mGluR activation in accessory olfactory bulb. Failure of the test exposure to male pheromones
to block pregnancy was used to evaluate the formation of an olfactory recognition memory. M, mating; arrows,
drug or phosphate-buffered saline (PBS) infusions; shaded blocks, exposure to pheromone from the BALB/C
male; filled blocks, exposure to pheromone from the CBA male; Phent, phentolamine (adrenergic «-receptor an-
tagonist) ; D-AP5, D-2-aminophosphonovalerate (NMDA-receptor antagonist) and E, estrus. The numbers in pa-
rentheses indicate numbers of animal tested. *P<0.05, **P<0.01, when compared with group 1. 1 P<0.05, {{P
<0.01, when compared with group 2. Data were analyzed with the Fisher exact probability test.
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(IPSC) THAZ LA 5. DCG-IV 21EH S8 5 L Hiffl]
P> F 7 AN HA IR S i,

WZZOIERA Y F 7 AFEBICE 2 DA (B2 3B
HROKT), ¥+ 7 A% (B2 X GABA ZBEEKOHE)
2E 200 %R 5729012, miniature IPSC % #fll5E
L7z. miniature IPSC &7 PO FFF T VOHEHETT
RERIND T F T AR S DY F T AR O HFER 2
BHETH 5. 1D miniature IPSC idik - 72 & DIEEY
HIIHIET2EE26NTBY, #oT, RIBOBWAIZZ
FHROMEICIZbDEEZONS. —TF, BEOKTI
VT AR S DBMHEROET L EZ 51 5. DCG-

IV X, miniature IPSC OHE LK T &¥7/2—% (K 3b),

IRIBIIZLSE L h ol (H3c). ZOfRIE, DCGIV
& ¥ 7 AHEIMITH 2 SR E O mGluR2 ISFERI L,
VI T AEROBBORBA G| ERTIDLEEZ LN,
AR R R D Z DD IS T H DCG-IV A5 F 7 A Hi
LOREWEOMBOWH L5 &5 Lo sh, H
TNV —FINDmGR DY F 7 ARH~NOERIZ LD
—WWLBRTH L LM 572(31~33). ZThiddh b4
EDHTH A 7D mGIluR DBEEZH S MIC L7721 LD T
DBITH .

ST, CORBIREERIZZORTLED L) Lik#l%
BELTWBEDES 9 H. BIRERTIX, MEMBE»S VS
IVERNHREING., FAERMRICERT S LA F >
FrANET VY I VERZERERIER L CREREY ST A
BAZ5] X —7, mGluR2 IZfEH L GABA Dt #
VFFARRICEET A (K 3d). Z ORI HIENLC
x5 % GABA #Ifll 0SB SN B T L 2 RIET 5.
SRR I BHIRZERE 2 35T, BEEE L & 9 B < o fgiEH
fak v F S AZEHRL T B, BRHINL ARG IR 2 & B
EMANZZTHEZOYF T AMBHEE I LT 5
TR LR A HIR 2 05 L EZ2 b5, E2AHHE
ELTWAMIBMEE DY F 7 A TIE, mGluR2 A%[F
ICHERET 5 72 GABA ORI ASHIH S 1, £ OEiEMR
EHHIA»SEEEINS. T4b 5 mGluR2 3 H CHPH %
BT AR EZ O I LY, FIAFMEIREE & b2, BE

L7- MM & L oMEME & ofF 5/ Mz dE L,

R o BEANORINCEE LR
Zbh5b.

(2) FIRFEIEERICHT 3 mGluR2 O%E
mGluR2 DR EZZ T A2 EE 2 L VHL 2T
729012, KRICATEIFIF % H \» mGluR2 2SR R
BICEDE S RBEERLZLTWEPRET LA, v X
WIEIRRBICELEFOE BV EZERL, 20#%, #HFD
M & B 2 RAOJEOMED %L L ATHRASFHIE S
LEVIHIHRPHOSN TS, ZOREIZ X BEROMIE

BEZRLLTWELEE

—hT,

iZBruce MR & L TN, KEBOEIRERNTD ) L
7 FL+ ) Yo g ME 2> 5 O GABA it %
BAEE, HELLTRBEBRBEIN/ 7 20 € VISFR
RN T 5 EEZ BN T WA (34~37). bhvbh
i mGluR2 &/ VT FL Y 56 L FABRIC GABA B
WA T2 L20, BRR~NOEBHEEACLS
mGIluR2 OE AL A A TR 3 5 T REE 2 BeaT L 72
(38).

CORRER e lIRT. EERICIIREN E) 23
BALB/C RO~ Y A2 H Wiz, A=a—LVEHO
BILERE FICE % 4% 53 % & [ ICHEY: BALB/C 9 7
THEVIBELL. RORBEHIC CBA L XE (KH M)
4, 24 BEEA 5 26 BET% 12 CBA % 7213 BALB/C D
D7 zuEVIZEE (TEST) L7z, 20K, MHIRASKI
LTWa22REd 52 L TREICHT 2B RS h
TWhhERE L.

1BEAT T4 7arra— e LT UBRER LT
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a7, Zﬁaillﬁlﬁ®7lu:&/«oﬂ§g@,kﬂﬁ z
DCG-IV ZiEALZBITH 5. Z OB TIRHERMILE A
FIEL &Y, DCG-IVICX DB L2 bR
2. 7xUEVAOBENZVEDCGIVEZEALTY
HRAHIES D 2 Eh 0 Q8 LROKLO-DITIE
DCG-IV £ R NVE Y NDBFEOWMEVULETH S Z & 15
572, ORI DCG-IVOEARICBEESL 720

ICHRWTHY, o7« 0E y TIIERHIEASE )
(47), DCG-IV DAEHAS, FEHF R IZEINLER O # 4% [ B
ZREE L CTHIRAIEASEIZ L2 o TWAEDIFTiE k.
FTRLF) Y aZBEROBEETHL TV b—LT
IV, NMDA Z&#HDOMHEETH 5 D-AP5 TIIHEIS I
Lozl ENOMEDZEERENTLHIDOTIEILENVEE
Zbh (5, 68). Th5SDKEE DCG-IV 28 GABA
DR EIHIT 2 HELE XS L, mGluR2 O FHE
ALAMEERERL (%3 2 FIHIEA T &2 A S &, BENDE
FoBRTHHLEELZONS. ZOKREIE, mGluR2
PREOGRBRIICERELREEHERELTWLHELRLTY

1E0 0 Tk, AITMIZAK S Wi bW E i Eo

B ER LMD TR L Bbhs.

4. BHYIC

bhbhu, 7 FEWFRNCRESIN—FHTEHR - £
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NTELZBEEMAEOHME ZELHBEDT T —FTHY,
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Abstract — Metabotropic glutamate receptor: its ligands and function in the olfactory system. Yasunori
HAYASHI (Cold Spring Harbor Laboratory, Jones Building, 1 Bungtown Road, Cold Spring Harbor, NY
11724, USA). Folia Pharmacol. Jpn. (Nippon Yakurigaku Zasshi) 113, 73-83 (1999)

The metabotropic glutamate receptors (mGluRs) consist of at least eight different subtypes. However, the
lack of specific ligands for this class of receptors limited the characterization of their roles. In this study, a
series of glutamate derivatives was systematically tested for agonist and antagonist activities for the
mGluR subtypes, individually expressed in cell lines. Among various compounds tested, (2S, I'R, 2R, 3R)-
2-(2,3-dicarboxycyclopropyl) glycine (DCG-IV) was found to be an effective agonist for mGluR2 and «a-
methyl-4-carboxyphenylglycine (¢ M4CPG) was found to be an antagonist for both mGluR1 and mGluR2.
Using DCG-1IV, I showed that mGluR2 mediates presynaptic inhibition of GABA release from granule cells
at the dendrodendritic synapse of the accessory olfactory bulb (AOB). This mechanism was considered to
relieve a mitral cell from GABAergic inhibition and, furthermore, to be involved in lateral inhibition of
surrounding mitral cells and thus enhancing the signal/noise ratio of olfactory sensation. I also show that
an activation of mGluR2 in AOB by infusion of DCG-IV induces olfactory memory, which can mimic the
pregnancy block phenomenon of female mice. This is the first report of a role of specific subtype of mGluR
in the central nervous system.

Keywords: metabotropic glutamate receptor; glutamate analog; ligand; structure-activity relationship; ol-
faction
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