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WRLEO R E — R EE 21T, WD S OB B RAEIE O/ IR A
(Lateral Geniculate Nucleus, LGN) ##&H L TADT 23 (Fig. 1)o REEF DL { %
HRLIC TR 5D AT B L TBY, WFRORICHH % 5 2 T BEM
FIGd 5o EHREEDH O—EHHOREREIT, HEEHRAE 2 5 Mk E g
DRI > TFEICEELREAEREZL T2, flzid, F3200—@RKE 455
RN RIS L CHEATZENT5 2 LIk 5T, EEF D S MR s
HET 5 U]o?&%%\ﬁﬁﬁ@ﬁk&&@:;—m?dﬁ%ﬁﬁ@%%Ltﬁ
DIRICH 2 5N ZHHICOARTIG L, EBRENTWAEFORICE 2 57k
FDEPREF O o — 0 v R EREIT 2 2 AT E %2 < % B (Fig. 2)o = DEALIHE 4
®ﬁﬁ§:l~mywm%ﬁﬁ&w5§§ﬁ%ﬁmomfﬁb%ﬂ%:k#%ﬁ%
SLATEE M & IR, AR RISOERT SR O IF OB £ 7L & L CIBE O AR B -
HHLTE e 2O BN ZICIIRSHER & IIEh 2 BRI OR 5 h
72 P ER EREATHE SN A I DAED LN, RWBR I TIREL v, F 70,
BERATH o CHWIRB L ER LB AR 0 L) 2 THEELIEERE S
N e, REVTEEOBEL LT [MIREATORI] L5 %5 a5
ST 2] o Thid, [TWIRMEEREROBEERE PHT 2 I6N= 2 —T >0
WFRERIIF— 2 T TABMBLEOR SN 723 F 7 AL, BB VI, ZOM s
WHES B RERNFEZENTLOMBRESICEKEL CEVWRBEALTESLES &4
5] LWnHIEZTHA,

IREN T M ORE X 7 = X 53, BALE (1) PREEROMKEE IERET 2
WEE Q) PREEREUSNOMRICENTEIEED 2 SIC kA TE L, BEDOR
EOWTH, VT RV U YR [35], GABAR [68] , 7€Fvay v [o-
1], £mboR [12,13], 708 I VBR [14.15] 7% EOR5FHE S LT
o FFIC, WK/ V7 F LU VRICE L TRUTFICRT & 5 10968 102507 Bfge
BRTEREIN TS 1 (1) FRAI0BEHOIFI LTI oo — 0y 5ER
3% T & % 6-hydroxydopamine (6-OHDA) DS DRI 2 IEAI & o CHRERT
TERFHESNS [3,16-18] . (2) p—T FLF U vSHk (B-AR) BT > ¥
T=A MCL Y REERFECIREBMNTEREO L <VHMETT3 [19] . 2512 (3)
BERHEZEE TTEE L NUVPBRICE T LTW 2 L E2 5 NAK: 2oL <.
@) FBREIC VT FLFY ¥ (NA) ZEEHEBRICEATS, (i) NAOKET
I/BEROKS TS, (i) NA-B-ARZOEMALICT X8 RAY 4 2 Y v 2
AMP (cAMP) DREAMENM%ESRIEITHE D L\ v o2 FEEIR L > THIER LT FLF
U VRERIET A LIRBN A OERERT 22 L5 TES [2023] . DED S

1



&Y, RINEEREE 250 505 IR EA WO St INA- 5 -AR-cAMPH
PEFLCEERBRHEZRLTWE I EPHEINTE,

A IREFNONEENAGEB L U B-ARBEOEBFELY ., IREMATEED
FAHICEINABEZ DD D TE L, T L5 B-ARDIEHALOBENSKICES LT
WARHREEFERLONS, Thbb, EREEC s THEMNASGEIIE/RIYICHE
s 505, —HT. B-ARBEOFEEMBIT BRI IS (5-138) LT—BHE»
¥—27 %RT [24,25] o L2L%EDS B-ARFESHEESHIRAEICHED > F 728
ERERDOENIC Lo TR RIBH ENEPICOVTIRINE TRARLNL TV R B o
720 RHIBTIIHRURREEELZ2 SN IFHROBYEFT VERAVT, BHEAS
DHNBIZ X 5 B-ARDKE EFEND BAL % F.0T @ 2-AR%Z & ITHE AT O1Z5:Z Y
BTHHLEEZLNTWET VY I VEBRDZEREEOEL L Db T, HL¥EY
26 P ICREABFHIFEZHC TR 2 1To 72, & 5 ICFROEY BRIED T Beik
TRETH—BRELT, NARIZUDRHAE/ 7IVRERE SR EEZ O TW
b, FEET I/ BKBRILBEZEOMBERETHH6R-T) A11-5,6,7,8-F FS5 Fa¥
A 77 1Y (R-THBP) [26,27] OFWIKEEIC L 22/ MEEEEEOEALICONWT
b TR 2T o 72,
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w8 RUREANNESF O XBEEREFICBIS ¢ .—BXUB—TFL
7 MBI R AR SRS 2 5 B

IR E—KREEF BT B p -ARFE AT R R HARAS, Ry w11
HOBZHHCBB LW LT BEO -2 2 322 L BT TIIRIN TV
[24,25] o LA L4255, HEBATIORHEZ LY g -AREAFEEVPICE(T 3
PIZDOWTORFERZ R ENT VRV, RETIH, FILERD B -AREATEEICK
TTHEERBE T AENT, TTEFRIMIBIT D p-ARESTERZHY TS Y
— A5 HE (P220H) ICDOWTHN, 5ICKNEEICB W Clidin viro + — b5 U
7774 —DFEERCTRERNEEGHRRNOEMLIC OV TN, $7-, &S
MW 28 LTI o 2R P BRERAS B-ARBEATEH ICRIZTEE ICOVWT, P24 H
oW vito 7 — VX757 4 —CRETRIT o720 #EFERIT p —ARD I
W EDT Y5 ToA N FIRENTEEORFICITIZLACBEZRITE WL X
NTC B a2 =7 FLT U B EEESE (a2-AR)  [28] 2B L CH FRFHICHE
270720 Wy DT OBWEERE TR SA 9 4 L2 AR e B e
IR Tifrbh/z,

KT

1. MY~ I voFs

FrHRFIZRE (monocularly deprived cats, MD cats) O % 13474438 B 1o 1 & o Rl
TC—IREERES Lot 3JIBEE (Control  cats) L FEEEMABT T BT, Hic
%7y AEICERICHE Lz 2V 77 — VIERBE T CROLMIC0.1 M YU ¥V EBEE R
(PB, pH 7.4) %R¥EWRL7:. MEMEEEBICESE L. ANMEEIIFe. 3I0RT L
CHFRBLY 14BN 2. COMORETBEIENEEEED HHE L
7R R T/NM, Mk, HURTH, L8, #E, LON, BURRIE IS
NENED 51T, BRI KT AT A A8 7 — Tk L —80C T IR L7y
BHIEIIRS L7Z1020/88 D032 MYy 27 B —Z /10 mM + Y REEEREE T Tk
EVA—ML. BOBECLY P E R B, PSS mM b U X BB
(50 mM Tris-HCI, pH 7.4) “C2 mg protein/ml D IEEE ICTEL L, AR S 2Bt
L7z,

invitto X =+ 3TV T 57 4 —ICHCWAHBIZ. DTOLS L, ficE
L TBWHBEZ )T AS v PCE R0 mOEREL-LRIFICET L, Fo

3



EIFA=T AV TENICATA RIS ALY v b Lize WK IE—20CFI2 iR
FL. BEUR2ERDICER L,

2. ZRMEHEAER

B -AREEEMI f-ARDT ¥ ¥ T= 2+ TH 5 [3H] dihydroalprenolol ( [3H]
DHA, DuPont/NEN) % V>, Bylund® D JF#E: [29] K#EL TITol. ThbE, P
7H %50 mM Tris-HCICHIZ L 721.0 sM  [3H] DHA & 25C F T2 A4 ~ F 2 —
var L7k, FONRE T T AT 4 V% — (Whatman GF/B) %58 L CEE |8 L.
EH K& L7250 mM Tris-HCIC 3 [MEEH L7ze HITRATANT —FIZ+ Sy S L7
R DSTESEZBER S v F L -2 a vy vy —CTHREL I ha24EAL L7,
ETOT v (i3 3EIATo 72, FFRMIESILI0 M (—) alprenolol FFFET TR
BRICAT ., &6 LIERRNEAOEZRENRES L L,

a 2-ARKEETHEHEIX ¢ 2-ARD 7V ¥ T2 X FTH5S [3H] rauwolscine
(DuPont/NEN) %\, P23 BEi & DA V¥ 2~ g VERE #4550 & LDtk
E. B-AREEEER L MRRICIT o 72 FRFERMFEAIZI0 4 M yohimbinefE1E F CHlsE
L7

3. invitroxX — NS TVFTTFTT 4 —

invitrod — I VA 75 7 4 —1d Parkinson > D 5E [30] #ETHER L TiFo 77,
AT A4 K77 A 1T 72807 % 100 mM NaCl &7 50 mM Tris-HCI (Buffer A) T
4C, 60TV A Y Far—T a3 L7, a2-ARIF1.0nM [3H] rauwolscine & 25C,
607 A Y FaXN—2arT5ILICLoT MIF Y AKESR% L., EEEGESIT
A Y ¥R~ 3 VBRITI0 ¢ M yohimbine % I L TR 72o -ARETL A ¥ ¥
anN—3 %, 1.0 oM [PH] DHA L 25C, 30504 v F 2 -3 3 ¥ 2470,
10M (—) alprenolol DEMNIC & o TIEERRWFES % K72,

AV FaN—Ta VETH ACT Buffer AT TERESE L. TR -4,
SHRHEBIL) Y 2B TV — 5 —hICEE T CO2RB W, BB, 254 F
TIREF =P IVFTF74 -ty MR, BREH D20 1CEDO Kt
M 2 FF o 7oplastic standard scale ( [3H] microscales, Amersham) % —iZiZif-~<, F
VFT LEZMT 4 VA (Hyperfilm, Amersham) %8 C4C, 5HEEES L7, &
Jtk. 25CT C Kodak 19 ZHVTHE L7z, Ay ML OB B L2283, 2-4%
NI T FNVATVTE FETEHEL, /¥ — - ALY U ER3F 4= 0T
g % 4T o 72,



4. = NFTFT T LDEN

=PI VET T AOERMHICIE, BB 7+ 27 (NIH Image) %
V3, charge-coupled device (CCD) # X %22 1722 Yo — ¥ CHEF%24T- 770
FALADT 4 VA LED [PH] microscaleD g % F 12, WAIDZEERE S50 BALE
Zfmol/mg  tissuellHEE L TR L7z, BEMNBEAREEEP OIEREMRES2ELTI
WTRD 7z,

5. Scatchard plot f##T

B-ARSZEARFIFIERRZ P 2 0 H B L USRI F % Al v T4\ Scatchard plot AT %
iTo72s bbb, £ VFaxX—Tarvgdo [3H] DHAEE %0.05 nM-12.5 sM ¥
TS TRE-FBalEE2 kD, 90 ¥a—7 10k 2EHBRE/N T RE TR
LU T Y FoKE8AYE (Kp) BLURAEESE Buwx) ZRD,

1. P2 X 5 ZBMEEER

B IDRP B -ARIZK 3% [3H] DHARSAIE, B—EHDOT5%5 5 KNEE O
85% % TII L A LD CRVERIESDESE T L7 Table 1CAMEE & &
BETHECBITS [*H] DHAKAEE 2R L7z, S BETR/IMRTE D BVES
EEZRL. RIRTEHEZ 5B - ERIEMEEZ R L2, KBEEEIZISENICE
ETHo72h, L2 TOHEREIFEAEEELRL (VC and VC, 60.1 fmol/mg
protein) DK EEIBICHRTEETH -7 (35.1+£17  fmolimg protein,
P<0.01) . BREELZBRIAKMEED [PH] DHAR AT B —H 2 EZ R L7

(30.1-44.4 fmol/mg protein, Fig. 4) o

RRMHNICS 5 EB4GBEH? 67 ARICES BIHEATOHEIZ, Fg 4137
TLBY ., WEFZEOCRBEEREED PH] DHARATENE . SERRICH LT
FESB X ONTRICB T OB L THEEICHE S 872 (Control  cats:
FH =61.0£2.4, 3Hll=59.3+£2.8 fmol/mg protein, MD cats: [ =35.4+2.6, x}l
=29.84£3.9 fmol/mg protein, P<0.01) o F72ICLGNIZBWTDH . FEITHEREEII
L T59.8% (P<0.05) . xHT60.8% (P<0.01) L EHELZBAHZFTED7: (Tablel) o

a 2-ARIZXT 3 5 [3H] rauwolscine D¥F ZRESIT VTN ORATMT 2B WT Y

85N LA EEFERICHE VEIEEZ R L7z, Table 112 [PH] rauwolscineds &35 O B4 A7
ZiRL 72, ﬂﬁ”ﬁi KBWTRBEFMETEISVEAEEISRO LN, LGN, B— &



B X CHRRFBRETIHEVWEEZR L, —F. KIBEREHND a :-ARKESTHEIZ%
HETHBEMSETIIH 5%, [PH] DHA HEICHBICEALIHRRNEZRL
7z (Fig.5) o

B A BERDS o :-ARBEESTEHICRIZTEBICOWTKRELAZEZA, B-ARKE

GLRELRYVRBMEEREELZ O LGN TOERZBLEEZD N Do 7-
(Table 1 and Fig. 5) o

2. [3H] DHA & ®DScatchard plot ﬁzﬁ‘ﬁ

FRHRFIERICE D, BREEOP 5B O [PH] DHARATEEICHE B2 ELrsR
Dohizizd, SHITp -ARi“gﬁﬁﬂiﬂ%%ﬁ%1T\/‘Scatchard plot fEHTIC & D #5EHA
B L RS EIT T 2BALEBE Lz, WRBEOR A I TldKp=0.9+0.1 nM,
Bmax=149.0%10.5 fmol/mg protein & VI FEREZRL72DIZ3F L, MD cats TIIKpfEIZ
ZALIEIRRD 5 NZ D5 7205, BraxiZ [FEICXHBHD50.5%, 3EIT47.9%12F THE
R L7 (Fig. 6) o

3. inviroxX — b ITFTTT 4~

A ORI EREFICBITS B-ARBI T a 2-ARBEEDESH 2 & CICHIR
ERICX 5 B2 T/ARL 720, invitrodF — I IF T 5T 4 — %707,

EEFE A aORER KNEZICB1T5 PH] DHARATER I ZAOHE 2 > ¥
ZIRL7ce —DRKBRERBIOMBIZLEDY, b ) —DFEBIICED bz,
IVEE®D [*H] DHA B&HERIIERICEDr -2 (Fig. 7A) - BHFRERIZEEF O
ETORIZBWT [*H] DHA BEATEEORL #5152 L7 (Fig. 7Aand 7B) o #
ISH LT, RIREERMEE TR EERIC X 220 ok o7 (Fig.
7Cand 7D) o

B IDOWETFZH W zinvimo X — 5 IVF 7571 -85 [3H] DHA HEE&D
BFERORER % Table 2 o:ﬁ L7z IEERHA 2B 5 Brax I -IE TR b 1 <

(32.6+1.0 fmol/mg tissue) . KV TV-VIE (27.6+1.9 fmol/mg tissue) , IV (19.9
+1.3 fmol/mg tissue) DETH o7z BRI IRERKIIFIEZ & A0S TORIC
B TBnaxEOFA B LRI 5 &R Lo ZHICH L TRBE I § 5 24t idin
vitroX — b TVF T T 74 —IZL o THREDON o7,

[3H] Rauwolscinef& &3 [3H] DHA L 3B % o 7-BHHA 2R Lz HIB TS
WREEBEZR L. RIS L CEBH TIEVWERICE ¥ o7, BEFIRERR
WEBEEVTROBIIBWTLRD N o7,
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SE LB O KB EAREE 250 5 N IREM M O TR IR %
W7 RV Y RPEEICEELBEEZREZ LT A TMEERIZ, ShETIERS
NIHMEMEICI VESRBISNS [3-5,16-23] . AETIR., [IREBMEYFLD
B ELZERL ) 2 BRZEHHN» S 0 BHAEERICE o T, KNEEH B
D B-ARFEETERI V2R B8 U5 5] 35, O THLPIIE NI,

INETERIAPAD B-ARBEEDHARICOVTOIESEL LI &5, AR
HTIRET, EELZEET CECONLZEA TITB T BB -AREATEEICOWT
PGB 7% 6 Cinvitod — NI VF 75 7 4 =12k o THRE %472 720 KRB D
P2l 2 FHWIZREERIZI D, B-ARMATEMEDMBOIMALIC LR EEF 2 &k
HREIBWTELIBWILPHLO P E ok, 322 [24] BXUW L [31,32] T
&, RIMEREDOATEE VT FL T VEEFREECERBEE TRV L 555
HINTWB, VT FLT Y 4 BB C3 % dopamine- § -hydroxylasedifk % Fi v
TeRERBFNBRFHCE DI VD V7 FLF ) Y MROZERERIT . — KB
REZLCICEHTF CTHERECROON, —XBETCRIFERECHTH S 2 & H5H
ST TW5E [33,34] o $72NER/ VT FLF I VEIDELTY ST ABE
ST 5 B -ARTEESZALT 5. 728 218, BRI X D supersensitiviy 2 2= U %
EWnH) ZLiZE<HmonTws [35] o DI &b, p-ARDPEBEEIZBW T
CESRERL T WL RBRESREB L PR VT FLFHY v ROEE W
A, Tabb, BEELCBIL/ VT FLF Y VEBOLLE%R -ARODEHED
MR L > TZOBEDHERELZH o Twa L WH I LR KB L TWa R E 2
bhb, HEFICEV -AREATEEEZ R IBEN 2 ERI T SAHETH 548, A=
DFEFRIG K L EREE & £ DMDOERLOBIC, NA- B-ARRD S L7z BEEH LD
EERVPHDLUREEEREL TW5,

invitto A~ N7 VAT T 74 —ILLBHEFO B-AREAEMD LIEB X UTV-
VIBIZE | IVB TRV E W) REOHEFR L, KOPakinsond DHE L —FH L T
v [30] o BOBHLIRZ MBS X RBHILFNREICI D V7 FL 4 vk
DXECHEI & f-ARBEAIEED RICEEN FE (o) LR TR (V-VIB) 128 <.
IVETIREWE W) HEDD S [36-38] o LPLENL, ZOBLKBERERD -
ARFEETEME L VT FL ) Y HROFEFRPBEICIT—ET 5 &L v ) fERIE.
Tl CMEEIrSHBBEREC P TR SN LB LER L IR R D OT
Hbo B-ARE VT FL 1) WO KBEE ORI B & CHEHE S AR 0EN
PH, TNENEHIL BB Lo THRE 22 ThA T RS D 5 2 L 25& 2
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BEUHANICH50EH» R BEIICE > CHIRPOOBEANZHEL - & &
WZFEENLHET D -AREATEREOEIICOVTIRE 21T o2 & 25, ERRIRIC
SFLTHEAB LT O EL HOBEFICBNTHREAEEIEEICETL,
Scatchard plotf#ATIC & ) 2 DAL EBMETII 2 ZFARBABROETICHR T 5
DDTH LI EHFPEL P L4572, Wikinson S5 13RS HEINICHS 22514 BB
RER L, SORCOMBEREDOFIRICIINVSY I VEEREA LT, HEFO B-AR
HETGHHEDOEICOWTHE 21T 272 [39] o V% I VEPEA ENBEET
LRI OF®E [40] BY | WEESHESR TV A2 5T, B-AREATEHE
BMFERICBNWTELEPRDOON L P o2 e HE LTS [39] o B-ARDILHH
BRI OMRR EZYE O ZARICH R ET 5 (10 LE) o< [41] | &1k
e HBY BB IBYRIE OERREZLELTL000 L kv, T 72,
AckiLIEHFEA T L CRERSHIH A B L C157 F HoEH CEVREAT 2 7o
Th. B-ARBEELEFTDOS N o2t MELTWAE D [42] . —FCI4EH
DERBEATSNA 2BV O EEF OIRBATERICNT 2 VT FLFY
YRDBEHEEIERINTVREZ LPRENTWS [43] , 52, &#%I10HE
DHFEATDO—MOLGNEZHEL THREAT 2 HET 5 &, R ERBI O B-AR
BEDVPZELSBITHIEIRENTNS [38] o DEDOZ LS, B-ARDESTE
EOBRTIIHRERMREEORIEHETE R, ZOATDONRY —V ThbbiE
UEORYEIERHCE > TELBEAICHEEIND LEEINS,

REIZBNTE, BHFRERSZZROBEHFEECRITTEBEICOWT B-ART
TIEARL a 2-ARICE L TR 2170720 BEHICE 2 EERATT OB IZIEES
D a 2-ARFEETEE Z10%W L7272 B E Y, ZOBLIIBEBEL DT LZD o 72,
1994412 Tia H DG E A T DLONZ R 1R ET 2 LIEEEFD a 2-ARDKESTEMEI R
501K T4 5 EHmEL TW5E [44] 45, RETITo - —~AIIRKBREES TIIHREME A
NHFZEBYBIPNEDIT TELZVD T, B-ARDEA LFREK ¢ :-ARES D H
BB IS L TCORMEATOREZOBRESFTEE L REZ R LT 2 TERE D
HEEZbN5,
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Fig. 1. Schematic diagram of the central visual pathway in the mammals. The
ganglion cell axons run along the inner surface of the retina and gather together
to form the optic nerve. The optic nerve projects primarily to the lateral
geniculate nucleus (LGN) in the thalamus. The axons of LGN neuron project to

the primary visual cortex.

A. Normal B. Monocular deprivation
L] 2 150
1) o
o o
Y Y
o o
=) _ 1004
) o
2 2
£ £
> > 50
0 T T i T T T
1 2 3 4 5 6 7
® ®)
- e
Contra. Equal Ipsi. Contra. Equal Ipsi.

Fig. 2. Ocular dominance histograms from primary visual cortex of normal cats
(A) and monocularly deprived cats (B). Group 1 and Group 7 refer to monocular
cells that are exclusively activated by stimulation of the contra- and ipsilateral
eye, respectively. Group 4 cells receive balanced excitatory input from both
eyes. All other groups fall in between. Filled circles and open circles indicate
the closed and exposed eye, respectively.
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Lateral sulcus

Sigmoid sulcus

Suprasylvian sulcus

Fig. 3. The numbering of the tissue blocks in the cat cerebral cortex to examine
the regional distribution of the receptor binding. After transcardial perfusion
with a chilled buffer, the brain was quickly removed and the cerebral cortex was
stereotaxically dissected as follows. The coronal cutting was done at AP+0, +8,
+13, +18, +23. The sagittal cutting was done along the lateral sulcus and
‘suprasylvian sulcus. Tissue blocks of number 10-12, VC and VC-1 (the lateral
portion of VC) were cut longer than number 1-9 to avoid destruction of
subcortical visual structures, including the lateral geniculate nucleus and
superior colliculi. The white matter in each tissue block was removed. All tissue
blocks were immediately frozen and stored at -80°C until use.
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Fig. 4. Effects of monocular deprivation on [BHIDHA binding activity in
contralateral (A) and ipsilateral (B) cat cerebral cortex. Cerebral hemispheres of
normal cats were reconciled with those of deprived animals. Open columns
indicate the data obtained from normal animals (N=4) and filled columns from
the animals one eye of which were monocularly sutured on postnatal 28th day
(N=4), respectively. The numbers indicate those of tissue blocks shown in Fig. 1.
Each experiment was performed in triplicate. The data are presented in terms of
fmol/mg protein and each value is mean + S E.M. ** p<0.01 (Student's t-test)
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120+
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Fig. 5. Effects of monocular deprivation on [H]rauwolscine binding activity in
cat cerebral cortex. Conventions as in Fig. 4.
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Table 1. Effects of monocular deprivation on [SH]DHA and [3H]Rauwolscine
binding in cat brain

[BHIDHA [3H]Rauwolscine
(fmol/mg protein) (fmol/mg protein)
Control MD Control MD
<Cerebral cortex> 7
occipital 60.1+2.4 32.6 +2.1** 103.5+3.5 91.6+5.3
other 35.1+1.7 345+1.6 740+1.8 76.3+1.9
<Subcortical regions>
hippocampus (@) 236+1.1 285+2.6 776+54 87.0+49
() 264+36 28.7+0.9 91.9+6.1 77.0 £5.4**
striatum @  29.1+40 31.9+3.3 107.3+3.8 104.9+6.8
() 305+4.0 30.5+15 117.1+49 109.1+5.6
LGN @ 324+16 189+ 1.3% 26.4+19 240+14
© 308%18 19.2 +0.2** 23.8+18 23.1+19
thalamus 223+14 22.3+0.9 445+12 57.4 + 4.0
hypothalamus 15.7+1.8 169+1.8 76.5+6.1 679+48
pons-medulla 13.8+1.0 11.0x15 36.7+2.3 31.2+1.8
cerebellum 117.1+4.3 112.9+5.0 98.0+5.8 104.3+2.9

(i), (c) represent the ipsilateral and contralateral hemisphere to the deprived eye.
* P< 0.05, ** P< 0.01: significantly different from the control value.
The data of the cerebral cortex show the mean value of both hemispheres.
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200+ KD (nM) Bmax (fmol/mg protein)

° O: Control 0.88+0.11 149.0£10.5
®: MD(ipsi.)  0.85+0.21 73.2+2.7
A: MD(contra.) 0.7940.22 73.7+3.1

150

Bound/Free

0 T T 1
0 50 100 150

[3H]DHA bound (fmol/mg protein)

Fig. 6. Scatchard plots showing the effect of monocular deprivation on FBH]DHA
binding experiments. The Scatchard plot analyses were performed in the
concentration range 0.05-12.5 nM [BHIDHA to visual cortex of monocularly
deprived and control animals. Points shown are the mean values from three
experiments performed each in triplicate. Specific binding (expressed in fmol/mg
protein) was obtained as the difference of the radioactivity of the filters in the
presence and absence of 10 pM (-)-alprenolol in the assay. O, samples from the
occipital cortex of normal animals;®, ipsilateral (ipsi.) occipital cortex to the
deprived eye of the monocularly deprived (MD) cats; A, contralateral (contra.)
occipital cortex of MD cats. The values in the inlet indicated means + S.E.M.s

Table 2. Summary of Scatchard plot analysis of [SHIDHA binding in the occipital
cortex (in vitro autoradiography)

KD (nM) Bmax (fmol/mg tissue)
Control MD Control MD
Ipsi. Contra. Ipsi. Contra.
Layer
LI 0.17£0.02 0.25 + 0.02 0.27 £ 0.05 326+10 21.7+08"* 221:08"
v 0.25 + 0.03 0.37 £0.03 0.39+0.05 19.9+13  12.0+09™  11.7+02*
V-VI  0.30£0.02 0.39 +0.08 0.34 +0.02 276+19  158+2.0" 15.5+0.3*

* P< 0.05, *¥* P< 0.01, *** P< 0.001: significantly different from the control value.
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fmolimg tissue
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Fig. 7. Pseudo-color coding of [3H]DHA binding sites in the visual cortex (A, B)
and frontal cortex (C, D) of the cat. The images of sagittal sections obtained from
the normal cat (A, C) and those from the monocularly deprived cat (B, D) are
shown. Scale bar=1.0 mm. Cortical layers are shown by Roman numbers.
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ETE FBERHEST v POBEBRERICBITA VT FLFY » EEMESRARE
E7% b I Z OMBETEARNICRITTRHE

WELE OKMEER EFICRO LN 2 IRENT BHRORE I, BT L7 F
VFY VRPEERBREZ R LTWAEIEZNLNTWS [35] , BE—ZlzBWw
T, BN 4 2 20— MR %2 %4 LE RS S 0BEAT 2 EHIR &k
Th5E, REFICBTS 0-ARFBEFEEPELIETTAIE 2B, E—
BETREL L TREFICESLRY ., HEATORHEL B-ARESDHERIZOVTD
RS2 707225, KETIXESIZ, B-ARBI U/ V7 FLF Y EBMHEMEDO SR
BRI 2 R EEEES RN Z AR C OV X VIR 24T ) 2 L % H
e L EREYWE LTRART v AV, FHEBERIIBITS B-AREATENS
Zin vitto A — VI IVF T T T 4 —T, T/ VT FLF ) UEBIEMRO RS,
i dopamine- B -hydroxylase Hifd T RIFMMALAIITIRET L 720

BRAEBEFNERICIIDI Y M OHER OMICBNTL 2 29Y LV EFRIC,
IREMEFRDONSL Z LFBRICHE SR TS [4546] » 5129 v VEERIC
T b T MIREMIIE AR a0 TRES T3 L)1, BBEEVH O A IRE
W L CREZESIB VI L DL PICENT WS [4648] , fEo T, AEDEE
BE LTEA2boTIy F2HV., 2OERERA20BA L BERST T2
Z &I L7,

AETE, HERERICBIIZ2REN2HERBETH S, HEH, LGN, FE
BT % B-ARFEETEEDTEEMRAFY B Z FIT, a 2-AR: S ITHEEMEA T
DIZEWETHHLEZ LNTVBETNVEY I VO SHEEESICTOVTHHE TR
HEfTo7,

SRR

1. BB OFHHE

EEREY & L CLong-Evans 25 v F 2 H Wiz, HEAHINT LY BEET CHIE
M TAHILICL o THEL, FIRMHE (monocular enucleation, ME) T v hitLL
TRRTE) BTNV TEHE L, 7 Vv—71. (BEHHNOESHME) £1#12
HHECRBRZRHEB L BHEBICERCHE L, Z7v—72 (BREZHEHZ2EL 7-EH
ME) £%ZR2HBCHIBZ BB L7sHBICERICH L, Zv—73 1 (BRSHE
DEHME) 14FEEICHIEE B L30HBICERICH L, 7 V-4 (FERE»
5DOEHIME) £ BAREURICHIEZHE L2SHEE KERICH Lz, 7 V—T5:
FERH 2> 5 DORIME) &5%24R B HIEZHH LooH B IZEBRICHE Lz,
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3BT, AEIBWTHERL L DI B-AREAEENO L E2ME T ALGNB &
CERIZFEEAEICKBEZERET 25 bEERDA T 22T TWED T, —@#IC
KR ERETF 2RETH LI VEEHROA N ZER SRS v F &b
TR L7z V=76 (BEHENOEIEEERE) £%102H HICEEES % K
SIBRELBHRBRICERIM Lz, ZVv—77 ) (BSUH2 8L -EREETRRE)
AZRILBECHERZRIIRE LISHBICERICHE L, 2BELDOT7 V—TOxt
AL LCiE, ERICEE LA L Z0HBICELE-ELES v F 2 W,

2. invitroxX — o TVFT 5T 4 —

IV T — VRKBET TRELEITOKE L7201 M PBEIE L. L, IIMEIY
HLFTATA AT Y —CTHEE Lize B &10 u mDOFEIRETERE S F 2 Paxinos D 7
P X [49] 1ZHEo Thregma L ) AP -3.6 mm 2> 5-8.8 mmiZ 72> TIEHE L 77,

B-ARIZXT$ % [3H] DHA #&. BL P a 2-ARIZT 5 [3H] rauwolscineit &%
BROFHETE—ZINE - 72,

NMDAZI 7 vy I VBB HZEERIITT 2 AERIE [PH] MK-801

(DuPontNEN) % FH\W T, Sakuraidb®DFiE [50] 2EHTREL TiTo 7z, %3, A

FARTFRACEO T 720RFETROEZEL S 3SEEOBBRN TFRLFNI0OSET
DSV AV FarR—arwffoi:

(¥ 1] 50 mM Tris-acetate buffer, pH7.4, 4°C
[ 2] 0.04% Triton X-100 &7 50 mM Tris-acetate buffer, pH7.4, 4°C
[¥7% 31 50 mM Tris-acetate buffer, pH7.4, 25°C
TLA Y Fax—avTH, 10 yuMZ VT I VBB LU0 pMZT YU EE
50 mM Tris-acetate buffer THHE L 725.0 nM [*H] MK-801 £25C, 6053 A » F 2
—YavyAIlLilIoThPIFYLAERLTEREEGL L, FEEMESIZI U F
aNR—3 3 ViBRIZ5.0 ¢ MMK-801 %2 3N L TR 72,
non-NMDAZI 7 )V & I ¥ BRIEEIH SAMEICHT T 5 A% IZ [3H] CNOX
(DuPontNEN) % F\v»TNielsen® D F#: [51] 2ETHEL T oo Thb b,
Tl Y FaX—3 9 %50 mM Tris-acetate buffer, pH7.4, 4CTF T4T - 72, 50 nM
[®H] CNQX £25C, 60 A YFax—va vt Lz, EERENREEII0uM
CNQXE, DA v FaxX—avilkhRdiz,
AV Fax—Ta VBEOYRFOGERP O EE T TORERBIZ, £—ZIoT
To720

3. REMBILE
TV—71, 2BXUBOFBEHEEREB I UCZ2ONET Yy FOBRHR/ VT FLFY »
- 18



VEEN AR M % WTARMb 3 2 7212, Hidopamine- B -hydroxylasePiff & Fi 2 72 oy
LB %2175 726

Tv MIA Y TS — VIEREET CROLAICKE L7201 M PBCEIML L., X5124%
INT T ANWAT VT F2ERL CEELZ. Y B L72HKIES S I AEZER %
BIE L. KWT10-30%Y 27 U—RACRE Lo Va2 0— A0HEEICEE L7,
WEXIZ O P — A CTEL50,miCEE) L8R %10 mM PBSIZELY . DR
RIEMBFEREEIT o720 TUA VY F a2~ 52 %03% Triton X-10057510 mM
PBS (PBS-T) PITATT48RERAT ., BT HWAIZEEACHE L., KICHERD
peroxidasefi it 2 B3 5 7230 120.3% BERILKE /X ¥/ — VT 205 R L7,
REKRCTOWwER., TR SEZMZ 5 7-D1210% Block Ace (BFIFLE) 4745PBS
TLROEA Y F o= 3y L, —k¥ifkE L TPBS-TC10,00005%%R L7 7+ %
PL dopamine- f -hydroxylase #14% (Eugene Tech International Inc.) % IV :4°C F24B5 5 4
X aN—=—Tarvlil, EHR, ©FF VLY Y FIgGHK. RV Thorseradish
peroxidase conjugated streptavidine (DAKO A/S) TA Y FaR—3 g v 3fforz, hiE
{&1£130.01% 3,3-diaminobenzidine (DAB) JUIHIC & o T L 720 SBREEIL221C
He 9 oBBOFEdhEafle L, F4ror 3w ivr— A3y
VT L7z,

% BIFHT D 72® 1 Zdopamine- B -hydroxylaseHiAk B MM DT % L. £ 75,000
pm? I IZERD & N B varicosity DB % T3, TR & B BT L7,

4. HEPERET R ONEMEAZ

MEESR OB ORI AZ R TR T T C BB LS e Re s [ horseradish
peroxidase-labeled lectin from Triticum vulgaris (WGA-HRP) ,Sigma] F\V>. Itaya [52] ,
Tseng® [53] DHEICHES TfF o720 N & VREREETF T1.0% WGA-HRPIAE (3 3)
%7 v PORFHEIZ0 7V OERZ 12 mm BERHAT A L ic ko TEAL
720 BRBREMERIT L0 —FEH OEAD 518 —UBMB CHEER UB%EAL
2o ZEHOEADS THERICKR Y T 7 — VIERET T, BOMICE L 723% B
fLRKESEPBSZ 10 MM L. KWTHER (1%/57 7+ VAT VFE F1.25%
TN —VTIVTEF) 2305 H»T Tl L7, &5120.1 M PBSTHHE L7210, 20,
30% ¥ 27 0 —AWEFNEN205B I TR L7,

WY LZZMIZ4CTT30% ¥ 27 0 —AHITRAE L, 4RI DU IC sEEE 50 1 % 1
2] Lf:o Tetramethylbenzidine (TMB) KIbidMesulam® DHE [54] % ETFHBE LT
172720 YIR 1313 L iZincubation solution (0.1% sodium nitroprusside, 0.005% TMB
LV25% T 7 —VEFI0mM BEBEF N U 7 A& TR, pH3.3) W4T T 205
BIEL. &5 Zincubation solution 100 mliZ*} L CT0.3% BERbAE25 mZE ML 5 = &
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Lo TEERNISZ MG L7z BRERUSI105. Fi-lcEB LK ISEICoE 2%
LEXSHITI00HA ¥ Fa—2 a2y Lz, 10 mM FEEEF b U v 2B EETL05
WD 3EDBEEEITo 72, 5T VI —F A Vv 7 ENERASGL KT RIo<w
Y hL7eo MEEBE=2 - IV Ly FEHWTITF- 72,

SEBRE R

1. EEI Y MBI 2SR KES

MR 25 LR, LGN, HERFICEI CELRNEBRLFIINBEEWE I/ VY
VBRTHBLEZONTBY, LYDLIINMDAEIZ V¥ I v BSEADOBS5A5R S
NTW5, 22 TET, V¥ I UVEBSEEKESkinvito F— I TF 557 4 —
KXo THRE L7, [PH] MK-801iC X A NMDAREI 7 L ¥ X VB S R S EBRTO
LR, LGN, HEFORENKEAIIH0%TH 572, Fig. SACT—+5IF 75 A

D—PlaR L7z $2EETY MIBITALEE, LONB LUBEFOESIESE %
Table 31K L7zo ZER25HE (P25) T v P CRAMREEHEST B L ULGNIZS »
REEEERL 7z, LR TR, f@ﬂ%#%@ﬁﬁ,lﬁiﬁﬁ‘_g?ﬁ]\ﬁﬁ'Z)(%Enmsﬂj?hﬁﬁ
BRSO biL/z (63.214.0 fmol/mg tissue) DX LT, EREEILIEE I
BWiEHE (9.842.1 fmolimg tissue) ZRTIHEE o720 P25, P90 & FIc—4E#
(P1Y) ®7 v } OHT [3H] MK-80ESIEROEEITITIL A LD SN dh o7
(Table 3)

—7J7. non—NMDAZIZ V¥ I VEEZEMAKIHT 5 [PH] CNQX#EAIE Fig. 8BIC
N &I R ERERETICEEVEAEESED SN2, FEB X LGN
W IEEDMEA 072, ERTIE [BH] MK-S0LEADBA & FAEICIEBBE 0 5 ASE
BERICHENEWERZIR L7 (175.01£03 vs. 28.4+5.7) » P25, P90B L UPIYDiEL
MHOEEZ A% L, HEHF % S FICLGNTIZP0 TP25 12 b~ & 2 5 o 45
RO LN, ZDOHPIYTIRHIZE A EBBAS N h o7z —F. LETIFEES
ERIE{ BN o7 (Table3) o

DELa:—BITR—/ V7 FLF U VEBIESERICOWTORE 2455 7=,

a 2-ARIZN Y 5 [PH] rauwolscinefi&id EF, LGNS L UHERIC BV CIidE
B ETEE LR E o 72 (Fig. 8C and Table 3) o ¥ 72P25, P90B X UP1Y
DEETEEDOEEI D AFETII 2 o7 (Table3) o

ZRH LT, B-ARIK T 5 [3H] DHAOE ATHEMIE . BEFBLOLECS
< (Fig. 8D) . [®H] MK-8017% & TN [3H] CNQXEARE L FEK F EOBBE
SRBEIC AR WIEEEZ R L7 (Table 3) o P25, P90 7% & CNICPIYDRICH

~
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BEEHERD LN h o2,

2. IR ZERE I RIT TR

2—1. BRZUEHNOFIERHORE

BREEFHNRE LY 9y VO BRZHH IHRERN» > ER4SHEE I CLE 2
HRTW5 [48,65,66] o %2 THRITEZHINOFIRHHZARES ERICRIT

B DWW TR 2 A7,

[*H] MK-801 (Fig. 9) BX U [3H] rauwolscinef5 & DI b FHEIR 0 EH
KPP bbTHERT, FEBIULGNIEBW T, MBI v F EDBICEE L 240
RBOLNTPoT,

FIEFBMBIEESRD PH] CNQXEAICH LTiIZL AL ER| &R X5
2 72%%, FHERISS U CHHOLGN TIITIR S v P L TE B2 EEO b % 5]
SERILA (FNV—71177.0£1.1, P<0.05 7V —72 137545 fmol/mg tissue,
P<0.01) o —Fh. LETEEAEEOBMIEDONT: [ V— 71 11, 185.8
+3.6 (P<0.05) , [, 198.1+8.0 (P<0.05) ; Z )V — 72 : %, 198.7+8.4
fmol/mg tissue (P<0.05) 1 o LAL%ED S, ZV— 720 EETIEELIZED &
nWixo7z (Fig. 10) o

FERBEICE o TR FHLEMIEDO N0, EEB X UFLGNIZ BT 3

[*H] DHAKE& TH o 720 PR2OSIBHMOEHBHRICEY (Fv—71) sHilo E
EBLULGNIZBWITEELREEOKT 2807 (LR : 144408, P<0.01 ; LGN :
11.240.4 fmol/mg tissue, P<0.01) (Fig. 11 and Fig. 12) » BHREICIELHHICLE - T
b (Fv—72) HHEEBIPLGNICBWIEELZELEORS BEZ D S (ERE .
16.31+0.3, P<0.05 ; LGN : 10.3+0.3 fmol/mg tissue, P<0.05) . & SICFEI EEICH
WCITEEDHEMT 5 2 & o7 (23.4+0.8 fmol/mg tissue, P<0.05) (Fig. 12) o
TR L THRET CRAZHH OEEICEDL ST, R HSEAEREICRITT
FEIFLALRD LN ol LPLEDSHLEEFO 3H] DHAESTEROR
B I RMCERTI 2O THEORA L5 S RIITEREDD 5 2 L4
720 T2bb, EERFERETIZ [PH] DHAKATEMIZ P25 L POOD BIZ (LA TR
OONZVDITIT L, IR S WABCid, P25ICx L TP0 CHEM 2SR $ 5
Z e o7 (ENEHTREICT LT, FEEEE C15% I ERER T17%H4)

2—2. KTy MBI B FIEMNA PH] DHA KA1 2 518
[3H] DHARAICH VTR b B LA RS M L T 5 50 BRA S 2 D 4 &
S DEFEH O, BEEAETHBE T2 UEBORT v | CHEEN 271
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[3H] DHAR & 2 F720 17 B AR b Eb 55 LE, LGNBX 0%
EEOWTNIZBVTHREAERICEELZZLRITED S NE, Table 3R LAZEE
ZRUEROR T v FOELIZE A LER I D o7 (FE LR, 15.7+0.5 ; 3 EE,
15.8%£0.5 ; FHILGN, 13.9+0.8 ; 3EILGN , 14.240.7 ; FIEES, 19.9+0.5 ;
XHAFREEF, 20.2£0.5 fmol/mg tissue) o

2—3. HAEROKRIERESLEE PH] DHAKSICE 2 228

7y F2IECOELOWHASY CHABERICHIEZRHET 5 &, WERRO K
BEATICEIZERE &?ﬁﬂf*lﬁl%@ﬁ%i@ﬁ@#é EDEH o TWB, 7ok 243,
AR 24 B DL ICH IR 2 W 3 5 L A FE10E - TBRAIL L Tw Bk Jife
25 E EAOFEEERE S SRE S, R ICESE TS DR B
BRI 2T T AP EIN S [55-58] o Ak, R ST S AR Sl ol 7
075 A SNZHMREEE] Lo TEBZ2BHOKRDD FTICEL{EBIEL TV, &
HTIEES, CORERORFBRHELTDL 25T EEADRONEAT O B ERN
HRERRIE L o TR L. 20k 512 [PH] DHAK AR KBS BE s hahy
I P DWTHE L7,

EEXEZLZEBRIOHED S v DR % Fg. 1BAICR Lz, —WERIRWICEA
L7-WGA-HRPIZJEMEIC EEE CEIZNTB Y. WElo EREBREEHITH ESE I N
2o FMAOEEBEBIICIICOREL T 7 F VIEEED ST, FERBIC Ny FIROE
THER T &7z (Fig. 13B) o SIS LT, HAEERICHIRZHE S hooH BEE
WEHE SIN/2T v FTER, FHEEROM WY FF VTR, FEEREERIC
BWTH—RRLEBRVRD SN (Fig. 13C and Fig. 13D) . FEHEEIMEEI NS &
EHERR T & 72,

Z DR MEERIFEOBBENE L TWE Sy Mo [3H] DHA &2 FTALL L,
BRAREICL 20 EOERSAEBLRAEICHERE LS4 L IZITREE Xk
TENTVBIZH2»2b6T, [PH] DHA BETEHICEBELZRIERD N o
2o (V=74 3l LR, 14.3+1.2, EAIERE, 18.24+0.9, 7V —75  xHill L&,
17.3+0.8, WMl LE, 19.5£1.3 fmol/mg tissue) (Fig. 14)

. — N E B B A% R0 [*H] DHA A RITTHE
7y PERBHESS 22T TE L. FHoOXBEEREE 2 S Ticlo e
5% DEBEATIEEIT TS [70,79,80] o 72 TAMTE., fHE— FE&
BRE FRRICE ORI EWES TNV I VB THHEEZONTWAEE— L
B¥at [60-62] ZPHEL2HEICERED PH] DHAREYZLT BB 2 F 72,
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BB HAOFIERF L & F U PL2C—ABICRET O REIREFH 247\, P25B
LUPI0OT [*H] DHA Dinvitro =+ 5TV F 7574 —%fTolze FNEFNDF —
VWIUFT T AD—Bi%Fig. 13ITRL7ZAS, FV—76 (Fig. 15A) B U7V — 77
(Fig. 15B) DWFNIZBWTH LED [PH] DHARATERII B L kb oz,
D& E [3H] MK-801, [3H] CNQX3B L " [3H] rauwolscinefﬁ‘:’/f}@ R X RV AN
EFICEZELAALRONET v N e DICEELRZEZITD LN Do 720

4 . Dopamine- f3 -hydroxylase D $e MR L 2R 5]
AEHLHEOFIEBRICL o TR E L ERICBITS [BH] DHARATEE 0%
EPRBOLNIZDT, TOLED VT F LT v EBRERED B 0%
16122 > THidopamine- B -hydroxylaseHifk % Fi V> 72 SEIERUGAL IO T RIS & o TN
2o IEET v F T, BEHICS WEEOREREREND ., BT TR PE
OOREGYER RS Z o7z (Fig.  16A) o FIRRFHEECIXP122 5P25F TO
B CEMAO EEOBICENET v b EOBIC b3 L A EELHFED bh i d
2720 L L%DS, POOE CORMAMBHEIC L > THAD LR, % 5 0N R
7Y FOERICHERFLWESFEINSL Z L2 BB L (Fg. 16B) . sl LE
T3 SEIR M ARAE Dvaricosity DB KATE U FOC BB LR T2 0B 53] &8
CENBE ) LRV BON BEN LB EI) 2O REREEZRT
varicosity % % 7oA R, EH T v b Tk L ETEEROFH 4945 +264/mm? T B 0
X U BB A IR TNl £ £ T9719+457/mm2 & B E R M ER L
(P<0.001) | Ml EECid3693+139/mm? L FHITHAT 5 (P<0.001) & &H5H 5
P72 o7z (Fig. 17) o

%z %

H—ECRZEHADORRAES g -AREEEEOEALBRT 2IERBI T L %
R L7zo AETIHE 5T, B-ARKGEEOR BRI RTE M 7 FE RS 2o
WTE DEICRET 21T ) LR B, 9y PO RELHERETH B AMEE
HEE, LGN, LREXBFZ/ V7 FL 3 VBB L7 Vs 3 VBRI
B ATEEIC OV THRE %17 720
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1. v MEBEEERICBIT A 7V ¥ I U BIEEERREE L SAKEE

MR ICIA T D R EREHE L CRNREICELEEBHR. & b IR MR TR S
PHOLOGNE 7213 EEANDE RS 211 ) BEROMRZEEDE I L D7V ¥ 3
VBRTH B ZEFRBENT WD [60-62] o TVF I VEMEBIESA ARSI ER
1020 HEICHREEF & FEICBWT—BHRICERET2 LW HEID L [63,64]
BREHZEN L O ICHEHZN RS 1E. Fy PRMEZEICED 505 IR B
WEBEORZUEHIRHIRER (EHR14HE) »oERSHEET CTHLLT5H
& [48,65,66] B’H B, TNELDOWEDS, BEHMNOEEA HOHEIC L - TH
R, IGNBXULED VS I VBAEBRSEAREEFRAITRELNS L5 %
B [67] 22T ATWREEIEL OB, 2T TREBIIBWT, YV I Ve
MRZEMEEZ [PH] MK-8017% 5 0NC [3H] CNQXESEZHWTH /- 25, &
ZUHAORIRAZEICL Y [PH] CNQX ATEHILIHOLOGN KB W THAEZ
BLeBOREBBL VO LR TOBIIBREESN 2D 572, —F. [3H] MK-8014
FIEDOWTIIHEET, LGN, LREOWTNRIZBWTH AELZLRBO SN 2 ho
720 Schliebs & 1 FrERFIZE 12 X 5T [PH] glutamateds A5 M A MLGNIC B VW CIid
BICHEMT 55, BEE, EETREAERONEZVERELTWS [63] o =0
B & DRERDE L, RETH2in viro +— FIVF 55T 4 — 12X B EEBRTF
BLP A EE oS DI EL DB HREDERIERT 200 EE 2 515,
SZRE. Kiyosawa 5 idin vitto A — WG VX TG T4 — 2k HIRET T HEBIOHE DS
30HH T CORRBHIS MO LR &HEIFICBWT BH] kainatefE A5 O E Z
AL [PH] AMPARAEHOBEMZ 72532 #HEL TS [68] » =0
[3H] kainate: [3H] AMPADHM R T 2ZEALAS, WY F Fa5& B 125469 %non-
NMDARIZ V% I ¥ BZAMAESERICARZTIZ BH] ONQX%E 7270 1K
TE Lol REENIEZ NS,

—7Ji. NMDAZIZ V% X VEEZREREEITOWTIE, Kumar S 2SE 8 F BLER %47
DTG EDABRET O [PH] M-S0 ATEESE RIS T2 LHE L T2 [64]
D ARBETIARBLEMERO b N ado 2o COMBRECKESEROED A &~
FaN—VaVHEOENCIZINEEZONS, Thbb, KERZTIIKRE
SN LREETEHEERIETE2DC TNV IIVEREZY S V%2 TS, NMDA
ZEROA G F X R NVEMERERT S [PH] MK-8010&541%. MRS R 0B o
LVELUETT 205, 7 Vs 3 VB EONMDASEIRT T2 2 M %I+ 5 &
FEEITERICHERINS, 2 212X 5 Callosteric modulatory site Td» 5 271 ¥ EEEE
HMUNORRYT ToA M THLT VTR RMT 2 LTSS ICHBRINE 2 &
BHONTVS [69] o Kumard BAEZEBRATHV TV 3 BED10EED [PH]
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MK-801 Z W TW5 Z & DAMTIZ 2 OFE & 1M % 15k S 2 51566 R3¢
WEWZ ERL, REDOKSERFETIRFEIAEZEICI > TSR S NEDTH
BEALSBEB CTE P o 2D TR VR EEZ NS,

2. BEMANCL S p-AREE DT

E—BILBW TERSEHNOREEHRESORRICI o T/ VT FLFY &
B MRIEERPES e T AWRELRBE Lz, L2 LANOAERTIE, BHE
BATDHEIZL S B-ARESTEEOBIP EETERD LN b 0D, KNMEER
BEHICBWTERDOON o7 BRI v P EH VW BREHFWERICL Y,
Ty FEEBFICBVTH 2 IRY VICRONS &) RIEEMNEE b o 72 SR 5%
DR LHEFRDO 6N S Z EDBRICHE SN TnD [45,46] » 725 v MEEE
ORI D . A I THON TS &) ARSI ENI O K IRERR Y L TR
BB EPELPICEIN TS [4648] o L L %055, HEEDRS E—KEY
BAOREEATIOEES IR IR T NVERKELERY, Ty MOBEA., HEMEE
il D E 72 2IEFBIZILGNTIE 2 < (<20%) . LETH 5DT (90%) . LGN%
FEH L 72— RMEF~NOEE I 2w [70,71] o #o T, KEEEREFICBVT
B-ARKEEIEEDBWIIFRD SN o/72Dik, BEHL 2L Ty FEwIfEEC
£ DTEZ CHRHEECER OBRFABRNOBN 2EICIZ2b0TR 2w, L E
2bNb, EHI, Ty F—XkEEFICIHIFNY OB LHBESEBESOEE L
% &) RAEREE (FIRSIREND 7 2) B INRV, 20/ Y IZ, Fig.13
R SR EREOFEBICHIEEHEAOFEEZRET 5 X ) 2EEE—XREA
DRy FIROEIEFRDPBDO NS, UEDZ L D5, B-ARKEEFHAMICE o TH
FIZ0) BB 2 o MBS LERTRTH Y . BB OE U 550E 2T
BBEE 2 p-AREETEEDOBHL b -0TLE2 5N b,

3. B-ARKEEHEHIIHT 5 B

AKEIZBWT, FIEFBICL 2 8 -ARBEEEOERTISHHERICBWTED LR
R COEACIZIREAM BN T 2 EREEHENICH AR 12 H T o -HE
BECLoToORFIERIEN, KT v P COERBETIFELZS/LEITZ D LN
otz SNETIHIRHERIEOERH & g -ARBEHEHOE/LICOW TR, &
%12H Bl O K IRJ ERMEIZI BN TH 5 25, 25,40,60,90H H 24T 728541213
ELEBI SR SRV EVIFESD S [63,71] -

SHIABRZBNWTE, BEEROFBRHBESEAEREICERMEZRIZE VW LR
R L TWw5a, HAEEROFIEREITHEEERO L EANO MRS 2BE S5
R TiE% <, BEENTHRHEERE _REE ~0ORF OB HETL L
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PHONTWES [73-75] o F7z, HEERII T FEE— FEREESRATS 2 &
EDBHMONTWEZ EHs [76-78] | HAR KRR 21T o 7254158 E B~
DIEBF BT 2720, ZNEMET 2 EEFFEINT B-ARBESEEOET
VRO SN o W RENEZ OIS, Dl L inSy M ERIZBITS g-AR
A E O FRENLR A OFEH IR S N7z BN BT D AR & N2 WAL M
RSNz,

4. B-ARBEETFEIHT RO IEAT RN

—HIERB R ERETROBREZI EED B -ARBEAICH LTI ZIL 3B X2 S 20
CEFRBIIBWTHLP L o/, FERTREIEBEROANFEEBE (L) 1o,
—HRRFHRDO AT D WEOBBEHS 5 M-IVERIC 22N 2 = & e
SNTw3 [70,79,80] o FBRE— RSB X ORE — F ¥ 5o B a2y
HiZZVy IVBTHBEEZLNTWS [59,61,62] o Sakuraild RIS % %5
L7z SR oA IRERH L L X ICEER OV S I VEREENEC B
THILEHREL TS [81] o ZRIZVHHST. p-AREADE TR IREAZE
LoTDAELE W) ZEICEH LTI TORR TRESZL N5, E— 10k
IR A HEE - FERO ANBR BT ER 220 Cn ., BE— L EBREOA
AEZ DEFSE2720I1, BRLLUHFERBEO F RS HREIC K<L ) B
MEEBDOLVNVETOERGVIKRE Do 2 WHEESD 5, £, —HECRE
TERET B LR o TV L HEED SIS LR ORIERY 7 iR i o) TS 275
HEIND [82] T WESSTRENS S, B0k, VT FLFY VR LR
- MBS OBICRERO 2B EOHEEERYED 2 L W) TR TH S, FED
MR SZAEFRE M OBRRE L I L Cid, JEP S DA E B2 S O AT 22 h
TNRL TN EPOBEERIETHRERH L L VI 2L HEINTNDS, F
2, BT IR RO FEREREZ D oM LCRIB B ZE L Rt s 28,
HERZHREL COHMBREIICIR T 572 B2 Uiv [83, 84] o 2 LT
Micid, RE—- EEMFIE EROBREHNICH 5 GABMEEI A E -2~ %
EHb T2 L0 [85] 2EET 5L, HEHOREN FEBBEHICBIT 2B
BleHELATREDD 2. DEDOXI IV O OFBEMIE LS ND 25, wiF
ML THORIRHEDRREL S f —ARBESOERRG I LE~DAHEIC, =
LOWARBEDOEL S Z PP ETHLLEZLNS,
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Fig. 8. Autoradiographic images demonstrating the specific binding of [3H]MK-
801 (A), [BHICNQX (B), [*H]rauwolscine (C), and [BHIDHA (D). The images of
adjacent coronal sections containing the superior colliculus (SC) and visual cortex
obtained from a normal rat (postnatal day 25) are shown. The right hemisphere
is left side. The arrow in "A" indicates the SC. Scale bar=1.5 mm.

Table 3. Binding activity of [SHIMK-801, [BHICNQX, [BH]rauwolscine, and [3H]DHA in
visual structures of normal rat

[BHIMK-801 [BHICNQX [3H]rauwolscine [BHIDHA
(fmol/mg tissue)
SC
P25 63.2+4.0 175.0+0.3 22.7+0.6 16.8+0.9
P90 52.0+6.8 167.1+4.1 17.6 £ 0.5%* 184+0.4
1 year 59.7+4.38 181.5+10.4 19.1+14 16.8 +0.2
LGN
P25 103.8+8.5 106.6 £ 3.0 12.4 +£0.04 148+0.5
P90 92.7+3.1 177.1 & 8. 7**+* 11.4+0.5 145+0.6
1 year 107.0+11.3 172.9 + 14.3%** 13.8+1.2 145+0.5
vC
P25 124.0+7.2 261.7+17.9 164+1.1 23.5+0.4
P90 124.3+19.4 315.9 £ 15.7** 189+1.3 23.0+0.5
1 year 131.4+16.7 318.1+21.6%* 21.3+0.9* 21.6+0.4*

Each value indicates mean + S.E.M.

**¥P<0.01, ***P<0.001: significantly different from the value of postnatal day 25.
All values are the average of data obtained from two hemispheres.

The data of SC represent the value of superficial layer.
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Fig. 9. Effects of monocular enucleation on [BH]MK-801 binding activity in the
contralateral (shaded columns) and ipsilateral (hatched columns) hemipheres of
the visual cortex (VC), superior colliculus (SC), and lateral geniculate nucleus
(LGN). Open columns indicate the data obtained from normal rats. Monocular
enucleation was performed on postnatal day 12, and animals were perfused on
day 25 (P25) or 90 (P90). The data are presented in terms of fmol/mg tissue, and
each value is the mean + S.E.M.
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Fig. 10. Effects of monocular enucleation on [BHJCNQX binding activity in the
rat brain. Conventions are the same as those in Fig. 9. ** p<0.01, * p<0.05
(Student's t-test).

fmolimg lissue

Fig. 11. Pseudo-color coding of [3H]DHA binding activity in the (A) superior
colliculus (SC) and (B) lateral geniculate nucleus (LGN) of the rat. The images of
coronal sections obtained from a rat monocularly enucleated on postnatal day 12
and killed on day 25 are shown. The right hemisphere is at the left. Scale bar =
0.6 mm (A), 0.8 min (B).
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Fig. 12, Effects of monocular enucleation on [PH]DHA binding activity in the rat
brain. Conventions are the same as those in Fig. 9. ** p<0.01, * p<0.05
(Student's t-test).
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Fig. 13. Darkfield photomicrographs of coronal sections through the superior
colliculus obtained from 12-week-old rats. WGA-HRP was injected into one eye
to label the retinal projection to the SC. The images of a normal rat (A, B) and
one monocularly enucleated on the day of birth (C, D) are shown. The images of
the ipsilateral hemisphere of the superior colliculus illustrated in "A" and "C" are
enlarged in "B" and "D", respectively. Scale bar = 300 um (A, C), 120 pm (B, D).
M: medial; V: ventral.
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Fig. 14. Autoradiographic images demonstrating the specific binding of [SH|DHA
in neonatal monocularly enucleated rat. Monocular enucleation was performed
on the day of birth. The images of coronal sections obtained from postnatal day
25 (A) and 90 (B) are shown. The hemisphere contralateral to the enucleated eye
is at the left.

Fig. 15. Autoradiographic images demonstrating the binding of [BH]DHA in
unilaterally cortex-ablated rat. Unilateral cortical ablation was performed on
postnatal day 12. The images of coronal sections obtained from postnatal day 25
(A) and 90 (B) are shown. Arrows indicate the site previously occuppied by the
visual cortex. Scale bar=2.0 mm.
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Fig. 16. Camera lucida reconstruction of fibers in the SC immunopositive to anti-
DBH antibody. The drawings of coronal sections obtained from a normal rat (A)
and a monocularly enucleated rat (B) on postnatal day 90 are shown (Scale
bar=50 pm). Monocular enucleation was performed on postnatal day 12. ipsi.,
ipsilateral hemisphere; contra., contralateral hemisphere. The inset shows a
photomicrograph of DBH positive fibers with higher magnification (Scale bar=25
um).
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Fig. 17. Effects of monocular enucleation on the number of DBH-
immunopositive varicosities in the superior colliculus. Open columns indicate the
data obtained from the right hemisphere of normal rats (Control) or contralateral
(Contra.) hemisphere of monocular enucleated rats (ME). Hatched columns
indicate the data obtained from left hemisphere of normal rats or ipsilateral
(Ipsi.) hemisphere of the enucleated rats. Monocular enucleation was performed
on postnatal day 12 and the immunohistochemistry was initiated on day 90. The
data are presented in terms of number of varicosities/mm?2, and each value is

mean *+ S.E.M. *** significant difference from the control value (p<0.001,
Student's t-test).
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St — e

#—E O6R-TLJAN5678-Fr7 a4+ 751) Y (RTHBP) 12k 2K %
REFICB T A IREMTEEOFTE & i E 2L SR AR S EE 0T

— IR Z N BICREET A LIC Lo TR INLIRBENDY 5 4 OT 8
ZAL . AR BOERTES HOEIT OB SV & L CEA X MR HEEH 0 X
FLTE7%, REMTEEEZRAGTI2BBLLT/ VT FLFY Y ROBES5 L
RREINTEY, B—, FLFLE L CHEEAROBEAT OB B -ARE S5
KR ZRITT L ZRABLTE L, SHODEWEFTVEHVAEREICLY . §5
HFEERICE B-ARFATEBE LB LTV A TRESE L bt , KETIE,
B-ARFKEEDIWEMALIC X 2 FBROBYEEDTEREM 2T/ B720, J VT FLF1Y ¥
T CORAE/ TIVRERETALEZ 20N T WA, EHFET I ) Bk kB
& DFEBER 6R-erythro-5,6, 7,8-tetrahydrobiopterin (R-THBP) #H\>, (1) R-THBP®D
RHEFEGIC L o THRA TORBEH CIRBA OB BFECEX 2 E3 0. (2)
R-THBPDREHE S L o THWE/ 7 IV BIXUF VY I VEREEIES A& A1
BB P LR BB EL B, IZOWTRE%RITFo 720

%%ﬁ&
. R 2 OEREN AF 1233 A R-THBPO &) 5

2~3?pﬂ%@ﬂm\:l%)ﬂ\z\ A AIRKIZHER L72R-THBP%4 mgkg. 1H2[. 17
ABZH )OS L, R-THBPOHRSHIM rh— MR 2 /A B0 IR S L7ze 2
DR WEB D MR RRGEEIT V. BEMSHE A NF 5 JEER L. Biic
TH— YV EERDBEMBET CRENEENEBRY == —LIBEAMEHEL . B
ENLE SR 1236 L o SRERPIIIPI 2 A THYICHESE L. sodium  pentobarbital (2
mg/kg/h) B & Ugallamine triethiodide (10 mg/kg/h) 2 RIS BHIRP DEAT S & 12
Lo THEWLRMBEL NV 2 RFFL 2o B ORRICEBHEORZ ) — Vi B&, 2
DECHBE LBy " REBRE L, TS AMNERE HVTE —KEETH
D1DODFEk T v 7 L THI00 xmOMRE BN EZ TV, ERLEH
BT B FULEICET &, Hubel and Wiesdd D5 [86] 1oft - TG %70
DI TADTNPIGELLE A 7T A &E8 L7,

2. Jy MRRE/TIVBIUITI VY I VBRSBTS REESEEICKT 2R-
THBPDO X5
2 —1. R-THBPOHK G- 7 b MY ~ SV oFE
I TRE L 72 33 BB OB EWistarR T v b 272, R-THBPRAHE A EKIC
WL, 20 mgkgZ1H20, AR T 328 b 7 ) EEARS 27 - 7, IR
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7y MCRFEOEBEE K EBENES Lz, T v MIREIES 042 1B
LB U SERRICHE L7 EHICRE I L, KET OREE, KINEERERS, X
WEEREE, B8, EREICENENEY 5T, BRPIZF G4 T A A9 ¥ —T
B L —80CTFITHRE L 72,

BHRLRITIRA L721020/5 8 D032 M 2 7 0 — A /10 mM Tris-HCI buffer Tk &
VA= ML, BLBECIY P AE RS, VT FLF ) B SR AR S E
BRICH 5 P 223 B350 mM Tris-HCI, pH 7.4 T2 mg protein/ml DIEREICTE L 720 &
VE 3V BAEEMEZ AR GERICH 5 P 24 E1X50 mM Tris-acetate, pH7.4 T2mg
protein/ml DI ITHE L7z, 0 b = VEEMESZAREESERICH VS P 4HEIE X
51250 mM Tris-HCL, pH7.4IC8&& L, WRE O+ F = > 2B&%ET 5 B T3I7C,
I00EDA ¥ F 2= a r2f7n, Bh Lz, B5Nh-ihiEid [3H] ketansering
EWHV 53541350 mM Tris-HCI, pH 7.7 C2 mg protein/ml D ¥ ICEEL L 72,

[*H] 8-OH-DPATH&IZHV5354130.1% 7 A 2V ¥ VB, 10 x Mpargyline® X OF
4 mM CaCl2 & 50 mM Tris-HC1"C2 mg protein/ml D & FE 12 FHEL L 72,

2—2. XM EER

B-ARFEEEFE—EIHE L TTo 726

NMDA BIZ V% I VERZBAREEE P 0 EL10 pMIZ VT I VERB X U0 4 M
7°1) ¥ ¥ &% 50 mM Tris-acetate buffer, pH7.4 T L725.0 nM [3H] MK-801 £25C,
ASTAA VFaN—-2a v s eIl o TRERL, ERENESIES v Fa—
v a ViBRIZ5.0 4 M MK-801 % I L T3R®D 720 non-NMDARI 7V ¥ I ¥ BRSEZAKAE
£13250 mM Tris-acetate buffer CFHEE L7250 nM [3H] CNQX&25C, 45504 v % =
N=2ar§5IlLildoTERL. FHFRIESIES0 oM CNQXED A ¥ F 2
—3a vtk YR, |

b= UM S HTIAZ BRI 5 & EEk 3Peroutka® 5iE [87] 2L T
70720 P23 BE%01% 7T AINVYE VER, 10 uM pargyline, 4 mM CaCl2& 7450 mM
Triss HCI TR L721.0 oM [PH] 8-OH-DPAT:25C, 3044 v Fax—3 g vy
BT LIl o TR L., FFREMNEAIXIO M SHTZHRML TRD2, S-HT2 2R
PRSIt Leysen > D5 [88 ] ICHEL THF 072, T4b B, 50 mM Tris-HCL, pH 7.7
TR L7220 oM [PH] ketanserin&25C, 3004 v Fax—Yar$dr2 itk
o TIERR L. FERRRIFEA1210 4 M ketanserinZ RN L TRD 72 [3H] 8-OH-DPAT
25 UNC [PH] ketanserin D BIFIEERIZ & 4 OB #> F%0.05 nM-12.5 nMIZ
B 7E&BTCHEEICT 720
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3. &0 b= rREERbE
MRS RRERIE T 5. 4 2 2R01I201 MPBTHRIL L, & 5124% /S5 7 4 VAT
Ve W EYER LTS Lo BUY M L7 Biid ME R CRER L. K\ C10-30%
Y2 U—RAZRE L WERXIZO - L TEE50 pmDELIEIE /65 L,
BERCTRBEEBEB LT, ~KRHAELTT Y Mk T b =Y 5k
(Biogenesis Ltd.) % F\:, Cy3™-conjugated Streptavidin  (Jackson Immuno Research

EERE R
1. Bk I OBRBA 576 1233 5 R-THBPOR) F

17 AE—IRBREE DA 2T o 72K A IDOREM L A N 75 A %Fig. 18AITRL
2o UHIDHEREY [89,90] \ BEMHZBELEA 2T L CHRER HLT
SIRFEME AT 7T 2OBREA~NDY 7 MO LT, MEESRZR w3 S
EHRER SNz (B=0.72) o THITK LT, FEERRIIR FICR-THBPY &V B Lk
WG9 5 L MIREIZEHICET Lz (B=0.42, Fig. 18B) »

2. 7y I VBRIEEMES ARG AT
EET v Tk, [PH] MK-801#413#E (603.8+23.1 fimol/mg protein) 3 & O
HEE (589.04:31.0 fmol/mg protein) TIEHITHWIERZR L. —F [PH] CNQX
E bR (2.04202 pmol/mg protein) , HEF (1.3+0.1 pmol/mg protein) B X U°
£ (1.10.1 pmol/mg protein) IZBWTEHWHEESHEE %R L7 (Fig. 19A. and 19B),
SN L THAM OR-THBPO#K 513, WTFhOEIZ BT [3H] MK-801,
[PH] CNQXD EH 6 DfEEEHI B IFL A LB 252 e h o7z (Fig. 19)

3. B-ARKEEEM

[*H] DHA#&RTEBOERE 7 v MCBWTIEEA, LEBL HEH S
Witk e R L7z (Fig. 20) o R-THBPZ BERICH72 D5 L7225, WEFEROTALIS
BWTHIEFEALEMEIRD O N h o7z (Fig. 20B) o f-ARBESEEICOWTI,
FRRZEIIANIC S 538D 5 v M T AR-THBP DRIEICDOWT b F{7-, #
DFER . IBHOEGTRERTOFELBAL L LETOFELRENEZR D, 28H
DG TR ERTOFRRRBSITRD b/ (Fig. 20A) . |

4. 0o b= EEIER AR ST
5-HTIASZ BRI T 5 [PH] 8-OH-DPATHEMHZ S DG IRET B L UBETT
EE <, MEERTIEP o7z, EET v P TIREES (202203 fmol/mg protein) B
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LOHREE (14.911.8 fmol/mg protein) THWESTEM 2D/ (Fig. 21A) o R-
THBPIR G-I EMLIC X o THIME DR R 2L 25 &2 L, HETIHEBENES

EREM (39.5+1.0 fmol/mg protein, p<0.001) . —HHEEBHFCIAEE LB (9.2
+0.5 fmol/mg protein) ZRT Z LA o7, (Fig. 21A) o # DDA TI3ZEEE %
ZALERD Sl hr o7z,

5-HT2 ZBFMHI3T$ 5 [PH] ketanserinfE & D BEMIIEVEIS R R L, FES
v b CIRAMR RS (182.521.9 fmol/img protein) & #4fk (151.147.5 fmol/mg
protein) IZEVEEETELEE R0, HWHEE & LR (96,9423, 56.4+1.1 fmol/mg protein)
PR TE D272 R-THBPDIZREIZ X o T [3H]ketanserin A1 EALIC X o ThEA
BREALFE T (Fig. 21B) o MK GHED117%, P<0.05) LEE (R D149%,
P<0.01) TIXHEELZEMERL, 2 L THES GHBO66%, P<0.01) &K
FBRERMEE GIED93%, P<0.01) TRAEZLZRBI 2T L7,

R-THBPDHGIZ L o Tl b =V B AR S IR D EH BB &2z
SNIDT, EHIZE DFHEHFELEMCHARSL 20, BELEHETOP 4 HE % H
WT [PH] 8-OH-DPATE [3H] ketanserinDiE SBIRIER %17 o 720 REBRELET T
idScatchard plotfFEHT DFERIZTREE & b —MMEER L7z FET v +@ [3H] 8-OH-
DPATHE & DKD, Bmaxid €N 2, HHEE | Kp=0.56 nM, Bmax=59.1 fmol/mg protein ;
#5 | Kp=1.33 oM, Bmax=282.0 fmol/mg protein T - 720 = Ik L CR-THBPHS:
HTid HEF CREIREAHICAEERBITRD 5 NMBna=479 fmol/mg protein,
P<0.01) \ —F. BECTEIEASBENEBIEE WA L7 (Kp=0.72 oM, P<0.01) .

[*H] ketanserinf 13 IEE T v b D¥4, HEEF : Kp=1.08 nM, Bmax=114.8 fmol/mg
protein ; 5% | Kp=0.93 nM, Bmax=46.3 fmol/mg protein T o 72, R-THBPO# 5.1 &
2T, HEH TEBnxfEOFE 2L TR D14%, P<0.05) . BE CIIELSENE
BOFEE LB 2RO FED34%, P<0.05)  (Fig. 22 and Table 4)

5. A IREFICBI) 50 b= v OGRERB LR

ZEMHEAERL D, R-THBPOFREIZ X o T5-HTiaB X US-HT 2 SAMRE S5 4
KEDFELWELDED b N220, DX |2 [RTHBPOERWZRES LT F = U EE)
HAEOXIHERIC 2 228 2 RITT 2] 1CowT, MENRSBn: a8y
FOBDDFTHA T b= VHik R V2 L S R 5 2,

FrIRER D % % 36 L7 B I O MBI Tk, KR EEIB 1R R M £ <
BOLN, EEHTIIFE O Lh o7 (Fg 23A) o ZNIH LT, R-THBPO®E
DELBFSEIRBHICB T AP0 b=V HAGEREEEOTE MY HiET
BRERDHE LNz (Fig. 23B) o
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R-THBPIIFFRT I VR (727 5=y, FRuyvBIUPM) 7 77 )
KRB LEEZ OMBER L LCaIon [91-93] | BAEBIRERICSA L (4] o &
BT I VOEEBRORH CEEL BRI LR LT 5, F2MERE SRS
FriE e V72282 X ) R-THBPOF 72 REH & L CHiRARERIC BT 2 Wi e
B (F—R3V, ®koboy, JUVTRLVFYY, FV53IVEE) BBOEENS
FEWE & L TOERAImMEIN TS [26,27,95] o &6 12, R-THBPO XM 5
Lo THBMERIIBN TP X3 VERREEASED SR TS [96] o EEE,
KR 2 & B & 172 R-THBP I 3E 3 1 ML — FRE P15 3838 LIS & Was, 200440, 4%
3BT 52 EPFRICHEI N TS [97,98] o

ARETIE. PEBHEEECH 5 LE2 SNLIBHEOEYEEO TG 2ESLH
BT, E9A I OIRBATEE I T AR-THBPORI R ICOWTERAEEZ WK
HEfT o7 BEUPE2BEHKFA 2 TCRAIRERIE —KEEFHF- 2 -0y Olf
BUHIIRET A LRV I EFBICREINTWEDOT [89,90] | MERKH B+
R ICEE N ERRET M BEAI A EZRARDL LI Lo TTBER~DES
TRARDLIENTED, FIERE K L2 FOE A 212X, R-THBPES 22
ORI D F&IEEBICES LB ) MEBEESERLTWD I L 2RI RN
Boniz, ZFITRIC, RBEMNTEEICESLTWALEIONLE/TI Vi
5Ot b = Y RAKRO K ETEEAR-THBP THMTICBH S h 2 2 oo v TiRET %
72720 %BR-THBPDKMHSHM FIC, TEI¥ERERELIBEVEIRED SN D
272,

VT FVFI)YBIU VS I VERIIR-THBPIZ X 2 EEREEA P HE Sh T
VB, FRENOZERESTERICZIT LA LEFZD b Ed o7z, LA L
BHL . BREEHHNICH E38ED Ty ML TR ERIRBWT B-ARESTEED
BABRED LN/ b E—, EBRBUTHLRICLTE L 10, B -ARKE
EEBEOFEH IRZHEN O RREEO B L ETH TR AITRR EN S,

TR LT, v u b= UEEESAARIE, 5-HTia, 5-HT2 28K E HITEIC
Lo TEZZFMMEEZD o TENTIEREIE SN/ P24 EHERTHBP (5 nM-
500 puM) ZEEAYFaxX—-Yar L [3H] 8-OH-DPATH 5\ it [3H]
ketanserin& DFE EEW 2 R 72 L AR D S wnwZ s, 2 0EHL: L
PR-THBPO T + = UV ZRKICT T L EBEHACRZVWI L IZHLHTH 5,

S-HTIARMEOMRIEWE CHIROONE LI k0 PV ROEHRIEER 2 E
FHIHERT 5 72012, BUFEWLZ YT TATEOLT b =V EE OB HE-
TRERTHE ISR - INT 5 Z &b Tws [99-101] o AZIZB W
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CTR-THBPHRG-HDREE T [PH] 8-OH-DPATH: & A down-regulation® 2 U 2 &8 %
BTwsd, CoOEMIIHEFROLT = VEERRBL-bDEEI N5,
EB, AT OHEHFTHED = VPR AW BB S IREIC 5 T, R-
THBPI 5250t 1 b = VPR EGEREOEINZ FE T AEESE LTV,

LOL%d S, BETHEENCED PV EEBIBI LTV EHED piEASD L S
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Fig. 18. R-THBP-induced changes in ocular dominance following 1 month of
monocular deprivation in the cat. Ocular dominance of a given cell was
determined according to the 7-group classification of Hubel and Wiesel [86]. GL
and U indicate unit activity of LGN axons and visually unresponsive units,
respectively. N, number of cats examined; n, number of visually active cells.
Filled circles and open circles indicate the closed and exposed eye, respectively.
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Fig. 19. Effect of peripherally administered R-THBP (1 week) on [SHIMK-801 (A)
and [PHJCNQX binding in the rat brain. Open columns indicate the data obtained
from control rats, and hatched columns from the rats administered R-THBP
intraperitoneally (20 mg/kg, twice a day) for 1 week. Each assay was performed
in triplicate. The data are presented in terms of fmol/mg protein and each value
is the mean + S.E.M.
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Fig. 20. Effect of peripherally administered R-THBP on [BH]DHA binding in the
rat brain. R-THBP was administered for 1 or 2 weeks from 3 weeks-old (A) and 7
weeks-old (B) rats. The data are presented in terms of fmol/mg protein and each
value is the mean + SE.M. * p<0.05, ** p<0.01, (Student's t-test) vs. control.
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Fig. 21. Effect of peripherally administered R-THBP (1 week) on [3H]8-OH-
DPAT (A) and [3H]ketanserin (B) binding in the rat brain. Conventions are the
same as those in Fig. 19. * p<0.05, ** p<0.01, *** p<0.001 (Student's t-test).
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Fig. 22. Scatchard plots showing the effect of administration of R-THBP on
[3HI8-OH-DPAT (A) and [3Hlketanserin (B) binding experiments. The Scatchard
plot analyses were performed in the concentration range 0.05-12.5 nM [3H]8-OH-

DPAT and [3HJ]ketanserin to visual cortex and hippocampus.

the control rats; @, samples from the rats administered R-THBP for lweek.

The values in the inlet indicate the mean value.
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Table 4. Summary of Scatchard plot analysis of [3H]8-OH-DPAT and [3H]ketanserin

binding in the visual cortex and hippocampus

[3H]8-OH-DPAT [3H]ketanserin
KD Bmax KD Bmax
(nM) (fmol/mg protein) (M) (fmol/mg protein)
Control
Visual cortex 0.56 +0.04 59.1+3.2 1.08 £0.09 114.8+16.3
Hippocampus 1.83810.12 282.0+21.4 0.93 +£0.09 46.3+5.8
R-THBP
Visual cortex 0.59+0.05 479 +4.3* 1.08 +£0.11 99.0 £ 8.7*
Hippocampus 0.72 £ 0.04%*  268.1+22.3 0621 0.05%* 42.6+84

* P<).06, * P< 0.01:

A.Vehicle

significantly different from the control value.

B.R-THBP

Fig. 23. Photomicrographs of serotonin immunopositive fibers in the cat visual

cortex. Samples were obtained from the control cat (A) and the cat administered
R-THBP (B). Scale bar=100 um.
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