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IR O (% 3C) : We examined the sexual behavior in male wild-type and
metabotropic glutamate receptor subtype 7 knockout mice (mGluR7 KO) littermates. We
found that mGluR7 KO has difficulty in ejaculation. Furthermore, we also examined the
aggressive behavior of these mice, using a resident-intruder paradigm. Wild-type mice
displayed intense aggression against olfactory bulbectomized intruders. In comparison,
mGIluR7 KO showed significantly reduced levels of aggression. mGIluR7 KO showed
reduced plasma testosterone level. Castration reduced both sexual and aggressive behavior
to equivalent low levels in both wild type and mGluR7 KO. Testosterone replacement
restored these behaviors to pre-castration levels in both genotypes.

TR ERH
(EHHAL : 1)
[ERES S MEESET & &t
2008 4 1, 500, 000 450, 000 1, 950, 000
2009 4 1, 000, 000 300, 000 1, 300, 000
2010 4F 1, 000, 000 300, 000 1, 300, 000
FHE
FE
&t 3,500, 000 1, 050, 000 4, 550, 000

WFFe0 8« AR
B O 5EL - JIE - AEREE - SRS - SR P
F—U— N R RES, MEATE), TR SV Z I U

1. WHEBAR YU HI DT 5 RIZIKS B L, EIZTT T AFIEOIREY
TS RRIT AR R O T2 B BRI AFET D mGluRT (Z¥EH
PEFRAR M E TH D, AHFIE TILPAARRE L7z, mGluR7 (ZEAEFA DML L TH



T HMRAIIZ BN T, FREDOMIE~D )
NS DI HTET D AR S 22 5 8
%< L (Shigemoto et al., Nature 1996)., *
7oA YE D FatEE RO DAL v FTH D
ZEMEBENDL L (Pelkey et al.,
Neuron 2005, 2008)iT4-7F H ST 5 A3,
ZDEBANTOEENIARHR BB ZL W,

AR E 1L mGluR7 B+ KB~ 7 A
(mGluR7 KO)IZBW TR G (< B
JE) DI, KOBRRHEFE OEE & VWD
OO E DRI TE O BE 2 R
W72 L7= (Masugi et al., J Neurosci. 1999),
0, FEZO~ T AIRERETITER L
ehole, BMiBISOERTIZZ DO~ T A TR
FLUARIGODIERTFREBZ > TWD Z L &R
L CW\W5b, £Z T, mGluR7 KO OfTE)#E
HOAN=ALERAT L L2k, A
LR EMEITENDOBALR D A 1 = X 5 D D
ROWRDEEZDICEST,

—J5. BFFRAREE OFTE T 2 AF SRR Tk
T CTIZA b L AAMIZ K DO R M) REE
ED)DA I =X L BLOZNEZRIESED
FiEE RN LooH D (A HF5eoHE
(BT IERILRT)) s 2N OO S SF
Z 72 E T mGluR7 KO O & D
Do

2. WHEOEM

mGluR7 KO OP:ATENFS I ORI RO D 2
HWORKE LT
R T TR 3 K OMR T386 - Tk - jIE
FRDOUWT N DHENL D FH
AR IL. TAEFHZR R D Hew )
G TIL. T R T A OB OERAL D 25 |

D 3ODOFREENETFEND, b ZRGE
L. EfEEBOBER LR O A =X 1
DOIEHANREERTH 5, £, mGluR7 KO
DOPEITENES X OV /0 W20 B8 % SE R i
Hri, RO CEREZHTIERL L OIEREZRNT
BIZE Y ATENR L O W o Bk & OR%
ZE SN LTNL,

3. WO ik

(1

12-19 EE OB MR < 7 23 XY mGluR7
KO ORfZfEH Lz, X To~ 7 A 3fE 5]
Az L, B 12 B (P2 10 BE~ZFRi
10 W), WEHA 12 Wef] (4FAT 10 IRE~7F1% 10
BE) ONRMTCHRE Lz, T X TOITE%E
BRI N RO D T TIT o 72,

(2) HEATE

e~ o 2D 30 S OMETEIZ — B X (T
3EIBIEE L, M~ R LT, IREREL
72 ICR IZ estradiol benzoate ¥ X O
progesterone DOMERIZ L W HIFEIH-HD

P L, 2D~ T 0, faE
AL SPEOEER, EEE, R A2 o2 b
L7

8) MiFTF 2 ~ 27 o OllE

A TNV ICLVIREE LT~ T R & W EE
L. RE o i & Wrda s 2 FPLAPNICERER L
77o MET A h 25 1 %2 ELISA J:IC
L VRE L,

1) EBBIOTF A AT U HiF

10-16 #HEF OB < 7 2 LY mGluR7
KO OFBEEZREL, TAMAT R UMK
OV TIEANE 1.57Tmm DY Y a3 F
2—7IZ2E 10mm DT A RATa L &2F
WLk MIC#E D7, MHEiTEik X
OLEBATENCIE T 2 HH B W2 b D2 ff
H L7z,

(5) HBEATH)

Resident-intruder /X7 %4 A2 LY 1545
OREITEN 2 — B X2 3B L, ¥
b, AN LETFAERS D VT
mGIuR7 KO (resident) D s — L7 — I 85
HUZ AFE (ntruder) 2 ANV CITEN 281237 5,
intruder & L THLERFRZE L7z ICR D% {#
ALz, WBTEEILL TN T TV —IZX 5y
L7z

(D Intense aggression: 7% <, k&

@ Mild aggression: BE, v~V 7 47
@ Sexual behavior: ~vV 7 4 7 L THH
FORBEZFIEEZHANCZ T (K~
AP R—=2 A EFFRT HI2DITAT O M
1T CTH D)

(6) # DA DFEHTHE)

YBEATE OBIEL L FIRRIC, LT OITEI L B
MLz,

O ATLPYAEFEERAIUT 2 0> <

@ B, oy &<

® MHFEOBRE

4. WFFERRE

(1) mGluR7 KO BL W=z bu— L@ %
FWCTHEITENZ fifAT LTz, BlEo»I NG 2
Y hue—EB Tl T 4T AR
B ANTAT O DIz L. mGluR7 KO 13546 £17
DRoT, L LN LEEIERICIEY
VT T fADEEEICa Y hr—L
& mGIluR7 KO ORI H ZZE1T58D Hivzen
-7 (K1 Intact), —FH Tz b r—/ L)
WL H ZBHIZ o T, ISR D EIE 1Y
L7725, mGluR7 KO TIIFE EHKET 5 =
W vo7- (M1 Intact. % 1 Intact).
BlE% 6 H £ TITo7-5H48 T, mGluR7
KO 1321772 o 1z,



®Mount ®Mount ®Mount
Bntromission Bintromission
OEjaculation OEjaculation OEjaculation

15
10
5
5 bl (I I -

1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd
Control_, KO _, Wildnﬂ KOn=| WiIc’!‘” KO, -4

Castration + Testosterone

Number of Bouts

‘Intact Castration

X1 MEITEhO#IER

1st 2nd 3rd weeks
Control (Wild or hetero) Intact _ |0/4 1/4 3/4
KO Intact 0/4 0/4 0/4
Wild Castration (VA 0/1 01
KO Castration 0/1 0/1 0/1
Wild Castration + Testosterone [0/0 3/4 4/4
KO Castration + Testosterone |0/4 0/4 0/4

F1 SR

(2) ~7 ZDOMATENTIT X b AT v AR
ThdHZ ENMbLNTWS, ELISAEIZ LD
METF A2 M AT OfZIELZEZ A,
mGIluR7 KO TIXHAIZT A R AT 7V OfE
NETLTW= (12),

20

i-l-

X2 MmiETF A AT o Off

@)m %xbz%m/@ﬁTﬁ\mmﬂw
KO 2B 2HITE O RE OJRK TH 5
ﬁ%%b@ét W2, TARART B U E
BREAT STz, BB XD, 3 hr—L @i,
mGIluR7 KO iCiF & A EHEfTEI 2 RS 72 <
72o7- (X1 Castration), EZ L8
TANATO U EMFELIE A, EBEIO
Y L ZEEEOITENE R LTz, Thb b,
T A MAT B AT LY mGluR7 KO D4
o RFEIEBELRE»o2 (KM 1
Castration + Testosterone . x 1
Castration + Testosterone) .

(4) MEATEIOBEZFIZ, mGluR7 KO A3Mthod
v AR LT, BRI~ R LR D 5D
FWETHZEERWE L, o~ Rz
T HAITEEBE T DH R EL T,
Resident-intruder /X7 % A AT X 5 BEFT
B OB A TR LT,

PP < 7 2%, HT LR R A TR LT
LWHEITEIZ R L7=DI1IZ% L, mGluR7
KO (3K EBITE 250 ERS 72 no Tz, FT-.
mGIluR7 KO [3ARHEZ 5 L THT 9 HATEN T
D, ~U T 4T L THFEORE &R
ERWTIT5 L5 iTih%, RAZORIZ
5t U CHEEIZIT 7= (M3 Intact),

25

®intense Sintense Sintense
aMild aMild aMild
OSexual OSexual OSexual

Number of Bouts
&

=)

)

: ﬂ EL 1 m“u'

1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd
wild _ o KOY‘:‘0 Wildr‘:5 KOH:3 Wil(ri‘:9 KO, .q

1
Intact “Castration

3 KETH OB

Castration + Testosterone

Resident-intruder /3T %A AT X 2B EST
BhOBILE L [FIRFIC, WBITEILIAOITENIC S
WTHEER LTz, i~ T 2B AEFE DI
FRA B ER AT T DI B W & BB s < DT xf
L. mGluR7 KO IZLPAFREZR LIS O E <0
BRREDIZEBWEHEIINNE, £
mGluR7 KO (IR AFH D EFEWE BT
ZEeNnEgEsN (M4 Intact),

30

® Anogenital
® Anogenital ® Anogenital BSniffing other
BShniffing other BShiffing other OGrooming
25 OGrooming OGrooming 9

[
=3

Number of Bouts
&

=)

o

T LT

1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd
Wild KO Wild KO Wiltli‘ i KO, .q

n=10 n=10 n=§ n=3
Intact Castration

=]

Castration + Testosterone

4 A2ATEOBIE

(B) v~ ADOKBRITENIT A AT 1 URAF
HTHLHZERMBLILTND, m¢?sz
Ta DK TN, mGluR7 KO kBT 2%
ITEIORFE DRE TH HNENEND D
0. TANAT O VIR EREITH T,
EBZ LY, A~ 2 mGluR7 KO 4
WCHRRATENN A L (K3 Castration),
TARNATO UL T, R~ T X
mGIluR7 KO #(2, EEGET L ISIEREDOITE
X E 2R L ( 3 Castration +
Testosterone) .



6) Zh 50T, mGluR7 23MEFTENE X
ONBREATE) & W o T AR TENC BB A%
Bl Rtz boThHD, MEITHE.
WeiTEN I, T A R AT o AKERTH D
ZENHMBENTEY, 512 mGluR7 KO (2
BWTT A MAT oYK TITRBEINTE
-8, TAMNAT O U HREREZIT -8,
mGluR7 KO (2351} 2178 B 1L [e1E T & 7a
MNoTm,

(7) mGIluR7 KO (28T D MEITENRS L OV
ITEIORF ORIL, ZHETH LTV
Molc mGluR7 OEEREE 2 RWZ L
HLOTHY, ZOEEITRE, LR
b, ZDAH =X LOfERIITHFEHIE F I
IEELRhoTz, BEA T =X LDERDT-
DI S BITHNT 2T T D, BRI,
PEATHEY « WEATEIO WIS R I2 58 < KTF
TAHZENMLNTWAD, mGluR7 KO (2
BID, ITBWOHHBEAER LR 252 L
AT AR EG TS, A%, WE L 2
AU OITENRE & ORREMNT L, fsCIcE
EODLTETH D,

— 5T, HATEID O BRFICHRE R EE S
TWD &V FERIE, K2 B3 % mGluR7
Tix7e < Fhi7e £ ORFTD mGIluR7T 23544 #
Wb o> TV D ATREMEZ RIE$ 5, HAKY
VIR T F K (gastrin-releasing peptide:
GRP) (. IEWEHE R, SR 72 &2 3R
L TWHHERTF R CTh D& aiftny
HETH DAL NRERAL L2 (Sakamoto
et al., Nature Neurosci. 2008), WrFEftE#E
I mGluR7 KO |23\ T GRP DOFHIZ B
NHDHZEERWELE, 5%, mGluR7 &
GRP OBRIZHOWT DT 2 S HIZHED 5
Z ik, BHERREREE ORI BIGH
TR T —2 RN 5N E SN
Do

5. ERRERLEF
(WFgEfeE . W7o 88 K OSBRI
LR

GEEsms) GG 1)
@O M. Kawata, M. Nishi, K.-I. Matsuda, H.
Sakamoto, N. Kaku, M. Masugi-Tokita, K.
Fujikawa, Y. Hirahara-Wada, K. Takanamai,
H. Mori: Steroid receptor signalling in the
brain--lessons learned from molecular
imaging. J  Neuroendocrinol. 20,
673-676 (2008). i

(K] GF31F)
O B () Efr, R L2 I URRRE
K7W 770 b~ 2B HHE0TEIO

AT, % 32 [A B AMREE RS, 2009 4 9 A
16-18 A, 4=

@ B (HH) =¥, mGluR7 / v 277V b~
U AR DA EITEIOMAT, %533 E  H A
A RE, 20104 9 H 2-4 H, #hF

© B (FrE) Ef1, REBI VY I VB2
R 7B AN LR TENR L O TERE O 45 1
MRS O, 25 116 [0 B AR SRS, 2011
3 H 28-30 H, Bk (EBXKOTDHFE LBE)

(&) GF 1)

@O Y. Fukazawa, M. Masugi-Tokita, E.
Tarusawa, H. Hagiwara, R. Shigemoto:
SDS-digested freeze-fracture replica
labeling (SDS-FRL). In Handbook of
Cryo-preparation Methods for Electron
Microscopy. Edited by Cavalier A, Spehner
D, Humbel BM. CRC Press, pp567-586
(2008).

(ZDfth)
AR B D
http://www.kpu-m.ac.jp/k/anat1l/index.html

6. WFITHER
(D 7EfFRE

FrH EfnT (BE ERT)

(TOKITA MIWAKO (MASUGI MIWAKO))
A NLEER RS - [ ER - Bh#
et &5 10420712

(W FE 5y

WA R (SAKAMOTO HIROTAKA)
[ (LK R « BIREVEWIGER - 87
e 5 : 20363971


http://www.jnss.org/neurosci2009/

