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EREORKOBIEHES LURBRHEICET 5%
BEEELTELNTEY, BATHE microelectro-
photometry DBEFRLEIC L DM DEBATLZHREE
T3, EITEEHEICET 2MER, TOBRIK
A7 PVRIEIC LD EBEHHMEES 50D IEEL DR
HTIRBNTTEbLN, HRVBHINCERDS.
COFEITHENT Wald %13 L SO IRESL
ML D ORMIEOBIEEICE L CRRETRY, £
DITERHROEIN R < 7+ v DELIC & D B ED
EREFIL o 7o iR, BEDQBMIC # Tl rhodo-
psin, porphyropsin O D BIEYEL HEH SN
T3, FREESIVIEFEIN S rhodopsin (T 500
my KBARBEE L, BeodKkaLdbHlsns
porphyropsin I 522 my IKBEREINERY. —F

Wald 501225 BEOHMEL D & 5ICHHT —

FMCTHIBZETTRY, 790 hVvaBiRiCTZOR
227 »VRIEZFTIZU rhodopsin TiE vitamin
Aj, porphyropsin AN T vitamin A, %3EH

L, BICEAT £D&LZD aldehyde T &5 reti- |

nene; BXU retinene; O EREICFHEA LS DM
FRRHETH B EATERHLDTHEDD. XKT
Wald 59 iZS4ERHECE L T RBOER A EE
L7cDTHB. FTIbb #ABETSH2 BRELD
560 mu T AT EE T 2 $EEHEE T L,
iodopsin & &[S, Tiid retinene; &HEKIEH D
EH cone-opsin LD HEMLD 15BE L, £4O
$ERDED k% color—filter @ BEAE 5T D&
EZ1DTH 5.

T T THEFRE 7 F S A0 TO#KRYEDE
KEEZ, TTTORYEHICET ZHRETI - 7.
7 FEERBESRECHARYEOMEICR R & T
HOFENI ST v.Studnitz® O LS RO
OERBEAFEATISERN TS 20, 15, Ba%id

RERAFT 20RRETS 3 D CHBHASICATF
TE&, ULddZo#ERCHEREE L7 HHEES &
BERALEDTH S, FLicdD~NFo kD IHKEHER
retinene & cone-opsin DIESYIC LD BRINLD
L9 % Wald OBETH 305, BHEICEST 5 #iX
@ chromophore 7% retinene D& TH Y, HAkRY
BOEMNHIC retinene I & %5 opsin DAHD
FRICEDLWET 50RD4RERL LS5 THS. —
BT KB B B MBIEOBYENEICEE U T porphy-
ropsin DHIT retinene; & EMBIK®D opsin kD
cyanopsin? (imax ; 620mg) A& L, TN ¥
KED HARMETH 2 & MESh TS, LhL
cyanopsin ZAPEKX DHH I /cb D TR,
UTHR 7 FREEERL, 2Bk smiEn
HFHHIRIC DWW T Z OREHICE T 2 ZB2T R0
porphyropsin DSMCSEARBRYEIC L 5EEBLO6N 5
B ARy bV DBRIEEB D THEETIRS.

SEERFIE, SEERSEds & USRBRAUR

I. &EEmHEOBER.

HB0RD 7+ (Carassius carassius L., —ItHy
20cm, 150 gr) Z/KIEICANT-FF 3~ 5 R REIREIE
BU7ctk, BURET (REEUREERZEZEO 1m #
NTHEER 1Lux DT) THRIEZHET 2. 9601
DOHEEREZ pH 7.2~7.4 iICHB LUIKB 2% T A
AFVIRHEEY — WK 5ml hic %, IXT Pot-
ter-Elvehjem 2D 4" 7 R homogenizer % AT
homogenize 3 3. K& T 6 I5HE 2 B L 0SS
hTHItET 5. BAPRBROB SR LESREE TH
M3 26DTH 508, HERYEDEARSET 28N
B B 1 DITOKE THB N ERHOML 2T - .
wHLE LI (EARBERE, SRR 50 V-S,
HEBHA) % AT 25,000X G TSRS IR

Cone-substance of Crucian Retina. Takuya Yoshimura, Department of Ophthalmo-
logy (Director: Prof. Y. Kurachi), School of Medicine, Kanazawa University.
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L, bEESMET S, 20 BRI TVREREET
3. COLEEEBELCBRLUA0L, SERENRER
(BEB/eFTE, Beckman &) TRINA~NZ ik
BEL/. WEEHEF =~y % 390me [EORERE
2FEELDE EEHER T va - (V-V)) 28
LT 500W ©O7 a2 2 —-TI50M¢ERT 5. &
FBERT7 4V E—THREBT 208005 AEETHR
519 %284 porphyropsin @ HRICE 25 RIRD 72D
DB E D K SN L DEBNI /D TH 5.
FELEEANBBRRARY bVERIEL, TORILIK
F oy FET 42— AT HREE TSR
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mp FEE 520mp WEICEREOH 2ZER Y Pvhs
Bohsd. HRIEEEOEA 520~540 mu OREEH
KELKD, THhIVEFREATRIALL 420me &
44 me OFEHED L E 400 my I/ X 1SEREHED
shz. o :
CORBETIRE L 5ICh 520 mu HED porphyro-
psin ICXBEEILNZBDOMNBHONE. Fiz
420 mp FERICIE & ICHEEEBHROEAICERTH
%3, porphyropsin DISNDBIHYENERT L &

BHEETE B, .

RTHEXRTICBNTEBEL DT REOBREK
THBETIEY, AEEBNBRRNA<s bVvElEE
TR BRED N & KL TS /. Wald & 620
mg ICIERRINAZE TS cyanopsin 3 vitamin A;
$ BT retinene; & cone-opsin @ FEAET % HHE
EBOTTNTRIZLEZKAE D L FBLT OB,
cyanopsin (Z4EAME L DIEH I LIFES,
cis-retinene; & ZEHIED oA IE & % incubate
LTAERINIdDTHB. TD cyanopsin DELE
EHEDD BT i LEROMWBE LT TORBRET Lo/
DTH B, 620mu FTICIRERNY b VIZEDHE
135 5 Iz,

T HBREE DAL AR T i i D ROk
FROERIIZLPEL, S OMBKICLEBDOTHY,
DEOREEARDEEZETETE LD TRICHE
DMK F 9 5 OB IIC & 2 B EHS 2. 2D
BT X ICHKA® 815 Lick 5 I E IR
Nio=s 7 ny -6 ENTICRELTEET 350
PEREBRICEETZ2E0IBINSTHY, Tk
ORI Sl L 2B REHBRTE B LB i)

THb. EBRHFEBLIUOBRILTOMLSTH 3.

3 ~ 5 K DRFIEIG DB MIRE T THRIRE RIBE L,
ZDBEED KIEED 0.25M sucrose * FNT
JK¥% T homogenize L, 600XG T 100K #:%
0T 5. BRPMRERES MBS ERE L kEE
25,000xG T 1 BERHLELTEEL ek 7% 5
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5. TNXD (1) L&ARIC2%T 24+ VBt

By — £ CHiY 3. BHERROBIRR~RZ FVvEllES
T80, RT 500W Fuv =g & —TI5AENERL
TRICHERIR <7 FVEIEZRT Y. LI EOEE
T RTHARAETICTE - fo. HRETRORIK R <2
MBIV EZDERRY PVER 2I1TRT.

RIS A D MBI 520 me & 420 me BHTIC H o
T, BIERPRRLLpRIBEERLEEILDA
BB BT RS 5. CORER (1) 0248
B IRIC & 2 KBRS R & AT 520 mu HTICRER
IIN%7"3 porphyropsin @ FEZA & FEFIC 420 me
f$iTic porphyropsin DSt BMENELET 5 &
ZHEER LD D, KT (1) LERICLRELZEEE
TITITROERI A7 bv Bl 5 & 715 o 7253 620
myg @D cyanopsin 2RI ERRT PVEFED LN
Motz :

BELIVER

B E YK AR OB E I U TR BEDRT,
rhodopsin ICHBT 35D & LT 522 me 1T BIHE
K% 7RY porphyropsin 9 WEFICED SN TS,
— BB EOMELETIEOBE, BESL I ER
HYLOBEELZEOBL, VF F=rKB 20 de-
soxycholate 7KHUC FliH U BRERTHR O TRIKA <7 b
NEEIC L D BOCEABRT 2D THEH, OB
MR & EE, pH, BSOS, MR
EOEBEHOMEBIC L DEREIDITOREL S, B
PRI XD PR CEEET 2 MucBED £
FH2ORBRICLBHMICEHELZIEL, BE
B X > THRERSTLI—FELTOEL. 28 TE
NS DIFESZEEH L ARER OB & HBHE L.

189B4EIC Kottgen HIMIFR X%, w2EXD 540
me ICHEREINERT visual purple % H4& LT
%. 19364F Bayliss & W Z10HFEDE/KAICDS 2
~ 2B R DRSNS B AR T CRIES I L, AEE
BEKICTREL, S51C2%YF b= KiCTHMY
BELL, FOLEICOVTDORBHIBROTIN R RS

PVEDIRD XD HEREZETH S, 3 505 me,
AL 4 530ma, KYRY 545mpu ic I IXAE KA
U, ZOMH 2, vFF15E 0T 505~545mu
DHEPENICRIIBABSEET S EEREL, Chx
fil4 @D visual purple & LT3, fHicELTO
pH, KHIKFOTomm#ZMm. 1950~524E Dart-
nall21® 274 (tench) %#F U CTUT OKBRETT
75 o tc. . HIEEMERAE pH 4.6 OBERTAUEL T2
%Y ¥ b= T 550 L 4000 r.p.m T205f:E

AL TEEER, chicox Kid$3° 600~650
mp QEEYETHRHEETHE LT imax ; 533+2
mu DEZXRZ PWEET visual violet (red sen-
sitive pigment) TH 3 & L. EFAKK ABd
VIR ENE TR L DT 467Tmp ICRUIBEAR %
EJ 3 red insensitive pigment %75T visual
pigment 467 &#Z LTV 5. 19534 Kampa 4 |3
7F, TR, HINIEET 2 ~16EEORIEGEREER
YT (120 W lamp, Wratten 2 red filter) THEE
ZREHEEARRKPICROBL, 2% F =X
1 4% sodium deoxycholate HCHIH), K 25°C
T1RBMKE®R 7 « V&~ TC LT 24850 0°C T
#T 5. 0% 3,000~12,000 r.p.m T 15~4557]
BUSEE L Z D _EFBIC DU THERE & 10470 100W D3
BTHB®ROEL &5 L 520mpu ICRIEAZ R
2B, —F Wald 1 [219364Eh SFs —HDHE
BICBOTIRD & D SHRERE LTV 3.

Wald 3584 QAT DO THERET THEEE R L
30 4% alum IC AL T/KBEH phosphate buffer
solution THHEIC L, RiC2%Y F b =rihic—
BE LTl L, D% 3,000r.p.m T 2043
WA, TOL#EE 2°C KBETE. cOVF =
VBRI DO TERETRORIR AR P X DER
N7 PvEREE L CORS 52212 mp ICBBBA
EHoOC EERL, O BEYHES porphyropsin
E@E& L. £LTZ D porphyropsin |3 rhodop-
sin ICHIET BYAKAD visual pigment TH 2 &LHE
WLTW3 18, F72 19534 WaldSniZ D cone-
opsin & cis-retinene; &5 HED 620mu T
imax ZRTEOEMEZ AR U cyanopsin & &fT1
7z. cyanopsin 3AMELD MHINDOTIR LV
A3 vitamin Az F 7203 retinene; & cone-opsin %
BB IBECBN TR LEPHTE S
ELT3. .

P EABEOBYHECET 2 MR #1E & i
B, UTAREROBERE LML B %2 MA e
2.
HBIERH D IERRBTH DR <7 b ICDINT 520
mu W& 420mp BHED 2 HEHCRIBEXR % 38 %
7z. 520 mp OBIUIBIEARBOBEERLADLY
T, Wald O#& L7 porphyropsin iZ—3K3 5.
%7 cyanopsin ICE U THENRTICB O TH U /s
620 mp BRATIC BX R PV DI o F. IR
420 mp OFIIT DN TRBFESICHEZED. /2
ZRITENS D & U THRKADHEGRYEICE L TE
—SER DTN A Hanaoka' 5 10 3¥RE&E LT
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3. CTHIZEERRS eEEST (microspectrophotome-
ter)iC £ 24 DT, BEOMEARIEILD 5ED pigment
(Amax; 490~500 mg, 520~540 my, 560~580 mg,
620~640 mu, 670~680 mu) %, T FOFHEXD
520~530 my IC imax % 7 3 % porphyropsin %
HL, BHAOTICR2BEO B R L BFTIH00H
BEHELTOS. BETIR S5k RESSeyeEst
(reflection densitometer) 18 % VT & k. rho-
dopsin ®H{E, &FE, B ZNTNEL S 3BO
HARHEIRDONTNE LS TH S, CCTHUY
420 mp DEARY VI DN TELTHID.
AEERBKEER 7 4 V2 - RELTRBE LD
{3 porphyropsin ODEBEL X;5HTHYD, Z0
BAMRD &M S porphyropsin (Imax; 522
my) OEREIDOARELIRE. FhBLEBBETD
PRAGIERNRAG IR D HER D BB A X1 Bl ICHIFE R
FDBHAESHEL T2 OB IKOBIEHIROBRIN R Ry
b VBRI BT H 420 my 1T ‘porphyropsin LD
PRRRTBRSEDONS. T OFMEIT 420mp i
BOEMERTHI RO ESBRERICELET2C L%
LHT 25D TH 5. HIEOWEEOHEICRD O
FAOEMRBBDONIEETH 54, BE {HHE
Hicksb0EBIoN5. EFMBED pH OME
T# 3. rhadopsin TLHLKFANSN T B89,
HHED pH LK D ZDRIUI RS E-TL 3. B
@ Bayliss 5103~ ORIEIT DT 505~545 mu
DOHPHTE LD visual pigment Z34E L7-2s, pH
DREFEHT L, HRBOMBBEEEESEE U T
2R PNAEETTIE T3, —fic pH 11~3.9
DOEFHIC B TiZ rhodopsin DIFE4E 500my FIRIC
Jmax ZRHBEINBLINTNBA, pH KTh
2RITNIHECE EREom T EOBEEES
HDEBIONB L, BETIIERRI brvOBEk
FRAT & YRR DB D3R & LTRDHN TS &
T5%%. rhodopsin DEGIBICLD £ LTHE
Uiz opsin Z EBICEELTHLS retinene; & ¥
7EERESE 773 indicater yellow % 492
indicater yellow I3EE:TERA, Tioh ) ETEER
ThHb, pH 274 V¥ (pH 9.0 LI L) cHEEL

T# < & indicater yellow DESEE i‘&ﬂx’\"y .

ETRAGBERTE Z> EEINTY 520>

CisHyyHC= O+H2N—R\—-C19H27HC N—-R
VFF—- TV THY

AVFhr—42~g4xua~"

=CpyHyCH=NtH—-R
B4 Fr—2—-4xm—

kgt e DR ERESRBIERERE S 5 FodIcH

AT 3 HET 550, OERICE & BHEREDH
pH KEAINHVOEFEDOLEITHS. LFRFC
BEDERICK > ThhiRDE ST 5. porphy-
ropsin AKAESERICT 4EMKER, YRIKOZE
RRY bk L S THIN, FBALY 520mu ITIIRII
BRREDSNEho e OEREB LTS, porphy:
ropsin D LI FFRBEYETIZL b L DL IICRE
IKRLETHDI, BRGEHEDOBEIE S5 ICHKER
BEEHELLELTS. BREECHAGHEOHED
Bicd LR 0ERS BED ER45 5 & iodop-
sin 3@ EHREDLRLNT EHEWD.  Fi por-
phyropsin. i3-J6ICH#E LT retinene; & opsin -1
5%, %DM AT S retinene 3 porphyropsin
D a-band ZEFEE~BH IS,  EICB AT
Dartnall @ visual pigment 467 {3 SR TD Hh
Ik BHERT, LML & RV, Wald KiZ
ZhiTx LT thermal reaction TdH Y retinene @
BEOHLL D THBE LTS,
porphyropsin—retinene;+opsin
rhodopsin T Z QL BN 218/ VRS B0k
fice Frfwny VEMATHRLUTEL 2EA
D retinene =L EFESIVEBOV FF -t +
¥ a6 & UTTRBORRENES 520,
CisHxHC=0+NH;0H—CisHy HC=NOH +H;0
VFIF - VFF =L FY L
HARYEOBARBROERILXLSC LB L L
%Z’.Bﬂ’bém FaEABELD DL DI Cﬁ(ﬁﬁ@b‘t
LS. 7}<#“*’CH"¢6C§0\L%ATM€!}F§OD&:@& &
SIS B & LIRSHEOKAY BBORKEYE
OWEICHEOTE BBRL TS, Uichto THER
MEOERDESIERFMEL 2GR, RE
DIEREZBECERT 2 CEPBELEILNS. A
DOERTHIIC 0°C THBMWERHELE BZohb6

L BRIEN S RIFE LD LN X B RYE DS HE
2R XFBENDIDTHY, HROEIS B0

REIES 155 RIS T 2 & 3 i btid 7z, D
HETRBRTREEOMBZG2- T3 LERD

BB oI ED D 420mp DERRI POLE

Ao BERTESS LHLON 5. T D420mu
O B2 Tk B LERHCENT porphyropsin
BEBCEE ShTHD, €L THERYED cycle
12 Wald Rick bFASBE SNBSS, L

- AoT 420my T Amax E2ETBLDERRY b

BENDSIORGE, TROLLBEEHBEIEEDD
EEIOLNEDTHS. )
BT 5ET fﬁ%ﬂ%zcm\'c;éfo;maé%ﬁﬂ%



126 El

CHBNTHAT S 420 me IC imax 28T 5 #EAR
YESEET 3 E58D, by BEH
RRFHBRICEOTHIERIN S C &, Rt
HWORTFDINSNOT A7 8 — sl BN TRENE
KENBEVIEZ LS TIRD, BE—BERRY
Birk3bDTHBENIBEEDLOTHS. T
Zh &I C QEERGHEDIRE S hE
18 o LEHEIC DN TERE ML A XETH 5.

. Ed

1. 7B R4+ EHBEY - & -HHEE
A TERETHBROBRIN AR FVEIEETED, 20
#ERRY P EEB. FBRRBEOEA 420me i
ICER I E 520 me ITIC porphyropsin DIRIX
MEH LN, BREEFOEAIT 420 my OTIIE
By, porphyropsin @ RNMBAELIRZD% B
1.
2. WEOMRAR T X DMHAETEOAELER
U BAS 420 mu ICRIBIS ER R bk EY
7o

3. 2D 420mp OBRBUIHEEBRYBEIC L 60T
brcrrHERmLL.
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Abstract

Isolated dark-adapted retinae from 30 crucians were prepared under a dim red
light and they were extracted with 2% desoxycholalic acid for 6 hr at 0°C, by
sometimes stirring. This procedure of extraction might be able to prevent the
thermal decay of unstable cone-substances. The extracts were exposured to a blue
light (Amax : 390 mu), then to a white light. The absorption spectra were measured
before and after bleaching. Different spectrum of bleaching with blue light showed
maxima at about 520mz# (porphyropsin) and at 420mu. Likewise, different spectrum
of bleaching with white light showed maximal peaks at about 520 mz and 420 me.
The absorption maximum at 420 mz. has not yet been reported.

Since we assume that the visual pigments are combined with microsome or

" particles in the outer-segments of visual cells, different spectrum was obtained
with the extracts from the intracellular particles of crucian retinae. The different
spectrum of these extracts showed two maxima at about 522mg (porphyropsin) and
at 420 mu.  This result coincided with that obtainted from the experiment with
whole retinae.
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The absorption maximum at 420mg is probably due to the con-substance of the
crucian retina, since the\porphyropsin band is shown besides the maximum at 420
mg in the extracts from intracellular particles as well as from whole retina.

As I intended to investgate the cone-substance in this report, the extraction was
performed at 0°C and within a brief period to pfevent the bleaching of the cone-
substance very unstable at higher temperatures, sensitive to light, dependent on pH
and liable to be decomposed gradually even in the dark.




