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b MKEEIZB T BB EEWEDORE

SIRKFREREFZATNEHBERN FEBLERRES
(B | BREEE)
(FAE il — %)

% B ERT

v MBEEMER (BRY) LIEEEEET, A&KIIETAIBEROERSTEXYEOEFEZLELL. TOKE,
BHOBREHMETHLHIL FOF L XLy 7 b3 F (3-hydroxykynurenine-O- 3 -glucoside, 3HK-Gle), #X L=, «-
FFI/ILFEFSFILZ NI Y K (o-deamino-3-hydroxykynurenine-O- 2 -glucoside, DHKN-Glc) O &7 &I A
THEERREGh o, -7 Lay FEEEENZRFEAZOEEWE (a fluorophore, supposedly a /2 -glucoside, which
increases in human brunescent lens nuclei, FI-Gl)#SBaETERHIILZ HFEN Tz, FBEERROESFLE MW <
10,000) z BH M > F 2 ~—3 3 2§ 5 & RANDOENAE (a fluorophore which increases in a low-molecular weight fraction of
human non-brunescent lens nuclei during long-term incubation, FIX)ASZF BN L /-, \m#BERE7 2~ 77 7 1 — (high-
performance liquid chromatography, HPLC) TFLGlc & FIX # It L/ & 25, B2 25T CL b IZFI-Gle & FILX ORFFH;
Biz—HL, SS5UEAEDA-7VIL ¥—EFRER(T /) aL)hoid e bIEEY— 72l S hd o720 T, FlLGlc
EFIX EFELWETSH S LFER SN, FXOHEEDITORKESE, FIXOMWA3TTHL I eWbho DT, #0OT 51 0
> OMWIEHEE £205 LEEE ML, FIXOT7 7)) 2 > O HPLC LOREEREIMEEDHO X+ L ViR (MW205) #i
E—FHLE DEOFHRELDFX =FLGlo) EFF >V LIEOR-7La Y FThD iR ST, FIX (=FL-Gle) D4 %
IZonTIE, BEMICEBESNATHEELEETE L VASHKGle* Y'Y FX4— 151 ¥ B (pyridoxal-5-phosphate, PLP)
FETTA > Fax—2a3 75 LGl L A—RFREOBIEMEISFENTLI LY, FERRWITER SN L TR
R AR

Keywords 7 N2 N, X420V B, B2, HUWE, ARE

RHZEED) bEREOLSDZHAMEE ML TV 5
B, THEZAEANEREEOHEMIILA L ZAD7KE WY,
BEEIZAONBREBROPTYEAERAEIL, BA424€
ZEERHZFEEDES B THoom, 6241212345 % &1
ATENY, POBERBSHEERFRELONM? 2440
WEANEAMNER, TEEACEERFMLI-LELL. Lk
WHERE SR E LIEEFAEY 1L 3L, EAREAEOR
A (BNBEMELE TEED7 b 0) 124080 TI1329.1 %,
50/ TIx52.8 %, 60MEILTIZ68.9 %, 70 TIZ81.8 %,
8O TIL981%Th Y, Mie & bIZERIZENT 5.

ARLHRAEEI BV TATRSEROBA L EH-ARESE
WOERITREDSF LY, REREETIRE FidmEER
FEETH), EEFAOIBT25HEROEIMIZHNET
5%, LEFo THNROERBERS L USRS 0GRS
FORBEEELRE®R LS.

ENEAAEREORE, BEMECELTCIERNICE -3

FHRI1SEI0R Lt BZM, FRISEI2A13ASHE

7=RIBE WD, WO DHRBESHEESRBEINTWA,
B O LOCS AM4HY B & UkATE 0 B AR E SR SEHE 4R ©
eI, KGR () Hh, MRE, KEEEE kR R
&, KEEE @) TEBOFAFNIZOVWTHEBOREIZ
B LTV 5. 45 Lo A% R E L TiF o AT TIRH
HiL, KRG, HERS, BETREOBBEEIETNER161%,
28.6 %, 303%, 87 % Th ot DMENH B,
FOEBDHLVIERBIZL > THROEENELL LS Ik
FOIREEN, BB EHRENS, ANREKSEISETHIZIE, B
PIEVIRERTH 20, TOBTEHIIBOTEL ICEEH
EWY. 0L LEBNLERILOBES, RNIRETHS
MHABEO RIS L U, %O/ IC0w TR S S5
v, BOBEBOREOFTMIZ, AFIECIRMBITEEER R
WZHEDWCHIRMIZT DI TE D, B IS - TE L 2 ERR
EREBANES HICZNDBEICET LIRETH 2841
PIRE % 83§ % WARE 22 BUT R I3 0w 2%, AT LOCSHHE”Y

Abbreviations | ArbU, arbitrary unit; AU, area unit; DHKN-Glc, a -deamino-3-hydroxykynurenine-O- 7 -glucoside;
Fl-Glc, a fluorophore, supposedly a 3 -glucoside, which increases in human brunescent lens nuclei; FI-X, a fluorophore
which increases in a low-molecular weight fraction of human non-brunescent lens nuclei during long-term incubatio;
FI-X’, a fluorophore which increases during incubation of 3-hydroxykynurenine-O- 3 -glucoside with pyridoxal-5-
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ZETL7-LOCS I 44EY B L UHNRIBSEMF e o4 7 &
AEEEAVCLONTWS,

EEDAMNBEFM O TG & % o T B BEWE AR IS

3mmBEOMIFTRKEELHMET LI E2TERIZL, FH
B B L OB 0 MM, HROLROBRIZL 2B
WA, FHORWMEICKRE CERL:. EEaIeE
2T, BOMEIEMT 24, BHEEANEERIZBV T,
FOWEOHEMIFHOWELI LY, AftEzENEEE 2
EFMENT VS, T bbbV BEE T8
{DIAVF—%ETLO 0T, AENEEGD, BNk
X 2HEAEEOAMELEMS LD, 20k EmizE
BHMECBWTIFICHEETH LD, t-T, BANEOK
BaHEoMIIL, #ORITEESEDLZ EHNTENL, HE
DEVFHRERLTILIZOL A5,

EENB L THEENEICB T2 EEROERITES T, K
HREE % HE R 350 nm MHE THIkE T % & ik 450 nmsE T
SRBERED PR TLEIEBNENTVEDT, fALAID
M E AR ICHD S TREIEH S ATHL WY
NETIREREOZHEE LTV AEENEELT, TV
ZOVERW, 27 3 /3 FEFITE M2/ 2 0-3D-F LT
SR AR U BEIT LB, WEROWEIZD
WTH OB MIRE L OB E RSy, 74, 24
5 DKWY & KRG REE D S YT 2 720128 4 OUIEAHE
ENTWEDT, LEOHEWEHIZOUEBRETRIENE L
THERSNIEVITTEELBETE V.

—7, REFEICIEREO B EERED KEEERLZ
FELTVWEV) RETHEETLIIEbbhoTRBY, F15
DHILFAL=y, e FOFIFIL= LAY (3
hydroxykynurenine-O- 3-glucoside, 3HK-Glo)* BL U e-77
3 /-3-erFuEFiFRLor S aY Fle-deamino-3-
hydroxykynurenine-O- 2 -glucoside, DHKN-Glc)® #*FE & h
Twa, REIRICAS LA B, HE30 mmUTOUVIZSA
BECTHRI S, KEARICEEL v, &350 nm{Fiinik
EVRITARELEBL, KERIEET L. KEEPOEED
BRPEOEME LT, WRIMRE T L THEADEEIH
FEET 2 8 5 THEEE, Thb bl RIMRIRRBENH L E VI T
BEMEASTRIB SN T AP, T/, KEEROEHEHEMHE LA
FIEDOEEIZOWTIE, IO OYESEHEEREL L TEE
EMBE T RESEL LT, BHAETHEEIZROLNDK
RAEHORE - B0FLERET 2 LI W™ &, #
LIRS OWEFHRBRLERFREL TKEEEQOREZ

FT2LEVITEEED PEHEhTVE. IRH5OMEDT
THE D EVIHK-Gle A%, e £IZEABHNENENT S 2
& EHR LT, 40 EAER 4 12T 597 Z L2 BET I,
S3HK-Gle 7 EMNERREZRE L TWE LdFE R0,

Lo E LSO EEE A ARRE O
FTibicEn L BRaamNBETCRHERHICEMNLTVEI LN
Bessems 5% 2L D ENTWEY, ZOBEIIHLAT
B, EO%, LHEEOEESY bHAEOBMELWEN

BEOANEZEER)IFENIIE(EILZ I LEEHEL,
COMEDHEEIZ - TN FTHELEHELA. DTTU,
IDR-TFNaL FEEESNDIELYE L FI-Gle (2
fluorophore, supposedly a ;3 -glucoside, which increases in
human brunescent lens nuclei) &5 5. FIl-Gle /S 8B @i 4R
BZZ WO T, ZoHROBHEIHEEBELoRRERIIFST
HIENFHfFshs. Lal, BEETOFGeRIIMERL
LTEBETHH, »oREQRBANEFRROMEmBEE
FWMOERICE D FHH EN-BEEERESRL LI-OT, FE
P EFRSZEOFLGle 2 Mt T 2 I R2BEREINETLZ
EIEHEEETH -/, LA, HALEBEEILELNK
SF5E (MW < 10,000) %37 CTIZBWTRPBA > F 2 ~xX—
Targik, HoHEXEWEFX (a fluorophore which
increases in a low-molecular weight fraction of human non-
brunescent lens nuclei during long-term incubation) 237124
BEh, FIXIIGHEEAEZ 2~ b5 57 1 — (high-
performance liquid chromatography, HPLC) T, FLGlciZ%L
WL - BTAI LR R L.

RHTIE, ESFIEEEE ZBELOBET AL DI,
* 2L =, 3HKGle, DHKN-Gle, FlLGlcO&EHEZHBBHL
BB TIE LA, 512, FIXEFGeORERREHEL,
FIXOREZ#RA . E72, Fl-Glc D AR O TREE £ B
L7

ME B L UHE

I. ##

1. B

Y UEEKEZF MY YL, U CEEREZHN YL, ) R,
FIL=Y, FHYYLVEBEBLITI-I I - IR
M ER) LVEALK. - FoEiFXL =2 (3-
hydroxykynurenine, 3HK), V) v EREEERAAERES LUK
F ¥4 — L5 B (pyridoxal-5-phosphate, PLP) {3 Sigma (St.
Louis, USA) X ) B¥A L7-. DHEN-GIc® (3£ REEL (2— 1
I LR

2. KRéEkfk

KEFEEHEETEONEANEANEZ LML L.
HEMEEMIERTAZEBIVFOHREARTHI LI
BLT, T XTOEE»LRAEX B, ARTIILOCST 7
#Y B I URANEESHEISEY B L THEb ST,
ITVEE FERE]), #E GRREL, BEdrotH
B EERED BLUBE~FEE~BE GGREEN) 04
ERCoEL, FREENZBEAARE, SaEEIBIUI
FEBEONEEERL L. BENRSEVETLAOILED
BENOHERIALL:. BEELDENEEEEZANLER
TIFBRLISE (776 £5.85, THELEERRE) BLUE
BI%SHE (7412958 2BV, AXAROBEZRS L UFX
EFILGle t DR Z A<D ERIIIFBEMIME (71, 72, 76
) BLUBRMIE (768%) AV, FIXOMBEO DI
BEZI10EZ Bz, #1320 CTHEBREL, SRR

phosphate; 3HK, 3-hydroxykynurenine; 3HK-Gle, 3-hydroxykynurenine-O- 3 -glucoside; HPLC, high-performance
liquid chromatography; LC/MS, liquid chromatography/mass spectrometry; PLP, pyridoxal-5-phosphate; XA-Glc,

xanthurenic acid glucoside

%, REWE B, KREE; BE, K&BRE



St

372

L7

[. ESFHEOHEY

EEHELHEOEFTELBNLERTIE, HIEHZYC
100 mM V) Y EEF MU Y LIBETE (pH 4.0) 1.2 ml% ML, 0
fOEERTIILIEL 1220 mM ) > B Y 7 LHRET oH
56) 1.5 ml 2z, #H—1EL, 10,000 G TLO9MH-L-#, LiF
ZHRIWL, FHESTE (MW) 5000 DR ERE (YL 57
Y—C3LCC, HEAIVEFTYIF 9 F, BE) T2
MW10,000 O R4+ &8 (Microcon-10, Amicon, Bedford, USA)
TEBLY:., ZOLICLTHELNAERTESTHWE E5
L.

. FIX 05

HEHEAICRE LR EROBSTAM %, WH LR 7
DEL V@7 7 0Fa—7ICANTHBL, 37 CTTH12:4E
Mg@E L. 47 0Fa—7HORBOBRPHEAFTH%E
Mol BEOHRTA 7 OF 12— 7 HE% SepPak C18 (A7 I
YETY IFy F) TilsEL, TTHPLCEMI T, Kizskfkd
TOMEREI U, il L.

V. 3HK-Glc (58

S TG ERI0@2 5B R ESFa1 5,
EPHPLCE3 T, KICHM4TOURRL, #Oilkan L7,

V. HPLC

EHEXYHOEATRETWRIERTIE, Ry7I0
HLC803-D(H Y —, WH), 1 I =4 —1liL7125
(Rheodyne, Rohnert Park, USA), ¥ AFLa > bua—F— |21
GE4 (Y —) ¥ 2hZNH VL. ZOMOERTIE, Y AT
L3y +E—F— (SCLGA, Bt EEH, HF) LRV 724
(LC-6A, BEBIERD #H Wz, REHEARIIERL, 2, 35X
5T p1, EER6TIZ10 £ 1TH o7z, #IE350 nmi2H
1T B UV SR % BBt (SPD-6A, Bt BUMERN) <, BhiEikE
350 n/ IR 440 nm 2B 1T B EORTE & BRI (AR
%) TEHIL, 175 L —%— (CR3A L CREA, Bt
D WA LA, SsRIBEr L LT, B0®ERL, 25 X0
BR3D) HOHPLCSME2, 3% WML D% 5 FICERST
X RF-530 (B EERT) %, EHID) bOHPLCSM4 2 EH
L7z B X UERR 61213 RE-10AXL (BHERERD) 2 A7,
HPLC 4% Tae D 4T D&M CiT - 7-.

1. %9 4, TSK-GEL ODS-80Ts (F9%4.6 mm X EZ)E 15
cm, WY —). BEIHEEAR (100 mM ) B+ b L 6BE
¥ (pH 4.0) ), BEMAEEBH (100 mM ) VB F b U Y A fE
Wi @H 4.0), 7 P= M)A I LRAWE). F# 10 ml/5.
3053 ETBHED %745 100 %  THOEBLE.

2. NTh, FHELLEAL. BEHHEEAR (20 M %
7 7 LRRTEH (pH 5.6) ), BEIMHIEEEBR 60 %2 ¥/ — ).
0.8 ml/%. 557 % TAMEHIN, 554580322 CBK
100 % ¥ CHEMAE.

3. #% 4, TSK-GEL Super ODS (A#%4.6 mm X %) 10
cm, HY ). BEMEES, HPLCE&MH2L /L. % 0.8 ml/
5. S ETAWHEM, 59052042 T TBI40 % 3 TH
MABE, 20 FLARE AT B,

4 AL, FEILAL. BEEEGE 20 mMEEET v E=
VA ITERZMYMO75 250K, HEE0.8ml /4.

V. REIZAT RIS T4 —/BBARY FOX FY—

(liquid chromatography/mass spectrometry, LC/MS) {C& %

HEE A
SIATERITIT M-8000 ! (R ALERAERT, WA EMWiz. 754
1213 TSK-GEL Super ODS & Fi\*, 7 7 LM 40 CTTUT®
ST o7 BEMRGEEATL, MoKk, BEMEEB, 25
J—Jv. 0.5 ml/4r. 543 F TAMHM, 5505208 1h

AFTBIK40 % E TEMAM, 205325 255H221F T BH 100

% F THMAAE, 305 F TBHLIN, 300LIZATEM, =
L7 a AT L—4F ik =)L FIRBEE, 250 C : &4l
JLIREE, 150 C: KU 7 NEE, 40 V B, m/z B/
#74E) =100 ~ 1,500.

V. SEBROEMG

1. JFEBEH L BEKTOEMIC R EFEO LK (51

8 & DR B ARBN 2 5 S Nz T-9 1 % HPLC £44:1 T4
L, A OFIIBITEENENOWEMENEHRE KD,
yu% b4 EIZBT 5 SHK-Gle & FLGle® ¥ — 7 X BE O
M, FX L= & DHEN-Gle D ¥ — & (ZHEHEWE & ik
ICE I LA. M4 ORICEIT A SHKGle & ] (AR LT
IR B M 70 0 0 3HK-Gle B M % &4 it & BT ) i,
3HK-Gle 2 6 56 5 1 5 4B AYMES TR DI L L Tl
50T, SHKGleR UVILE — 7 ikt 2 iffi e LTk b
iz, TROFLETHREMA AR O SHK-Gle DTV EEmbh,
ZOMEZLIMA &L HF el e 0 ISR Ta LT
B1Ic& N5 SHKGle D E VA Ko, FILeKEERT
L7z,

F B AR I E 15 3HKGle DE VDT oW &
Hahiz, 15FO3HKGle A p-7 LI &=L o THE
ENBLEIDTFOSHKAEL A, 1D0DHD» LEROHM %2
SHEL, —HIp-rrvad y—¥EnE, Whg-sna
V- EHHEREOL100 mM ) XS b ) 7 L BETE (pH
70) DARERMT L. 2008 B % & H1237°C, 48HFMHEL
7eBIZHPLCIZIEA L7234, AiE O HPLCHEARICEThS
SHK & Vi & % D HPLCIE AHIC & 415 SHK-Gle DE NV
i, B-INaL Y —BIlLBNMIEREETH D EETH
e L. ZoEVEIE, B0 SHKO UVIREE — 7 B
MROSHK & LT NS A Z EHTES, XL VOF
FRIZMFOF X L= v & O THPLCIEARBHOENMK
BEIY, ZOWEHIME» S5 5N 5 MRS IR+
ABIETHIBIEINLAFX Loy OELMEERD, it
MBER TR L TH74. DHKN-Gle 8 & O'Fl-Gle i HPLC L®
¥— 7 Tif4 (area unit, AU) ##BER TR L THMEZEH
BEOREE L.

2. HETI2B1T 5 FIX 5 L U SHK-Gle DRI (GEER2)

SEDIEBBEIED S W EH IS HR S MBI TFIEE
I & @#DFET? CIETEHMISHEL, 3EMEICEE
T, LEOHPLCSAM:2 THHFL7-.

3. FIX & Fl-Glc ® R[{ (R 3)

BEM (765%) OERSTFSE (FLGlc® &) & FX%HPLC
SME3B LU4THIFL, Fl-Glc & FIX ORFHMZ 2ED
HPLC &M TFT Tl 7z, £72, BAaMOESFHE & FIXIZ
FRFNB-NIY F—Ex0.1 %DREICRD LM
L, 37 CC2lM#E % HPLC M3 THHT L.

4. FIXOEESH (LR

LC/MS TFIX % 5#7 L 7=.

5 FXo7ryarvekxdry L e ol (ERD)
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HLsOMN) T 77 CHEYRDI b, EERAOKERTRIES
NEFXOT7 7)) a2 LMW EE>SFH vy L v Ei%,
HPLC 443 TH#7 L 72.

6. SHK-Glc O FHE (221 #ERSE2E(L (SEER6)

3HK-Glc %V ¥ M) v AR ARk (DH 7.4) TER
L, 01 mM PLPFH T B & USEHHA T CHEAIZS7 CTTHE
L, SHK-Glc& & HRUH# ) B ik % HPLC 41k 4 TR~

134 #®

1. BEARRECFEBEARBICS T2 EMEXMESEE
D Hed

3HK-Glc & & (2 14) 36 T0.67 £0.38 1 mol/gild
B, BHE%T0851062 4 mol/giBERTHY, MEMWTH
BEERRES D072 (005=p<0.1). FXLorEgHE (T
1B) 3FEB @ T0.016 £ 0.011 pmol/giRME, BT
0.029 £0.021 » mol/giRERTH V), MHEMTHEmEERS R
o7z (0.05=5p<0.1). DHKN-Gle &#H 4 (% 1C) i3I8 0
T4.1X10°+£2.9% 10° AU/gifER, HWEAKT6.3X10°+
5.0 X 10° AU/giBERTH ), WHEMTHEEE RS Db 7
(0.05=p<0.1). #NIIK L, FLGle &4k (X 1D) 3T
BC26xX10°+ 63X 10° AU/g i, #fafsc1l5x10°+
1.0 X 10° AU/g ikt Cch by, BafcHEicinl Tty

(p <0.01).
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. #BTFICH 33 FX 5 £ U SHK-Gle DIRERANZE L

EBEEOESFOEE ORBHE L% Tix, EEWw ™
2AB) IZIER &Nk ol 72 % UVIOE Y — & AREFRFH 23
S~ 28SHIHAMILL (W2C), 264-EMHICHE LKLY -2
FER-(H2D). BB TNt ZoHEEE—-2IcH
LT EEFIX M ESER) . UVISEy 9w b7 T A
Tlt, BEIMCRLKRELE— 2 & LT SN 10
SFEEOY -7 (F2A) EHERIZERICAS G272 (F
2C). RIREEE10EHEO UVIREY — 7 (M2 AC) I, p-7
VAL F—EFEMI LY SO — 7 554 % L SHK O {5 1]
(A LSRRI R - AT A L (), B &
UL O#RE ™ O HPLC % F V72 7K AT i A -3 W
Drav VN FATRIOE — 7 YT HEE LT
SHK-GlcDADHMENT WA Z EH 5, 3SHKGlcA Y — 7T
HHEHIM S, S, 3HKGleWdE b ) 7 b7 7 ril
M E LTHLNT WA %, TOHPLC &MhTlddty—
ZIEHE SN o 2 (02B) DT, 3HK-Gle Tl UVINIE -
B L THOEMBERIEVW S & AR & iz, —77, FIXI326.240 12
KEBHBEE— 7 £R LA (WD) oL, UVt o~
b 7T LTI EVE— 7 EBRT (H20) DA
BT, FIXiE, UVIRIERE LI LTI iy 3B % 474
LN,

W3IBS RTIZonT, HEZFXO808
E— 7 A AR L L (%34A), SHK-Gle UV Y -

B
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E e
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Fig.1. Comparison of concentrations of protein-unbound fluorophores between non-brunescent and brunescent nuclei. (A)3HK-Glc,
(B)kynurenine, (C)DHKN-Glc, (D)FL-Glc. The ordinate designates concentrations in z mol/g wet weight or AU/g wet weight. Each bar
represents X +1SD. No significant differences (0.05= p < 0.1) between non-brunescent and brunescent nuclei are observed in the
concentrations of 3HK-Glc, kynurenine and DHKN-Glc. * Fl-Glc is present in significantly higher amount in brunescent than in non-

brunescent nuclei(p < 0.01). AU, area unit.
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2 ERE ISR L7z (H3B).

1. FIX & FI-Glc DER

HPLC %3 % fv: 2247 Cit, FLGleD#EEE— 7 I3RF
BERT 14850124 O (H4B), FIXO#EY — 7 ORFEREH & —
L7 (F4D). FIX O UV Y — 7 1£14.7502 (H4C), Fl
GleDZF b 14753120 & (b SNz (H44). Fl-Gle & FIX
IFEbiT, UVREY — ok E S0 LTEBY - 7 295N
IZk&dhoi,

HPLC &4 #2447 C b FLGlc D #E Y — 7 (A 5B) D

UV absorption (OD)
N
~

Relative fluorescence
intensity (ArbU)
1

0
L B o S o o e e (B

0 5 10 15 20 25

T
30

T

RIFEER (6.69) WFIXOHEY — 7 (W5D)OFRE—FKL
2. E/, BREZORSFHE EBEHOES T4 HF O FL-
GleDBEELIZIZLE LA BB LI CHFML-FX2EERAL
THPLCEH3B L TATHITLAL T A, WFROLETT
LK — 7 B 2EDEED1IARDY -2 L LTHD LI
(I RE).

BEBEOBRSFIELFXO -7 b3y ¥ — Y ABERT
&, p-Zva ¥—BIENERIZIERRS 5 FlLGle DE#EF
¥— 27 (M4B)B & UFIXDEHE— 2 (X4D) i, g-rray

4
3_.

2-

o o e L e e R R A AR L
0 5 10 15 20 25 30

Retention time (min)

Fig. 2.

HPLC profiles of the low-MW fractions (MW < 10,000) extracted from non-brunescent nuclei before (A,B) and after (C,D)

incubation (37 C, 9 weeks). Upper traces, UV absorption (350 nm) in OD: lower traces, fluorescence (excitation/emission: 350 nm/440
nm) in ArbU (likewise in Fig. 4 ~ 6,8). The abscissa shows retention time in min (likewise in Figs. 4 ~ 6, 8). Separation was performed on
a TSK-GEL ODS-80Ts column at a flow rate of 0.8 ml/min. The column was eluted with 20 mM phosphate buffer (pH 5.6) for the initial 5
min and a linearly gradated eluent to 60 % methanol in water over 75 min. UV absorption peaks supposed to be 3HK-Glc are observed with
a retention time about 10 min (arrows) (A,C). After incubation (C,D), new peaks of FI-X are found with a retention time of 26.1~26.2 min

(arrows). ArbU, arbitrary unit.

454

Peak area (AU)

r
9

W0 -

T
0 3 6

Incubation period (week)

Fig. 3.

Time course of relative concentrations of FI-X(A) and 3HK-Glc(B) during incubation of low-MW fraction extracted from non-

brunescent nuclei at 37 C. Analyses by HPLC were performed once every 3 weeks. Symbols (O, A, [J) designate individual samples.
The abscissa shows incubation period (week). The ordinate shows peak area in AU. The HPLC condition was the same as that used in

Fig. 2.
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UV absorption (OD)
1

- e ST

i
1

Relative fluorescence
intensity (ArbU)
N
\

o
1

A,
T de o 25 b0 F 4o 15 20 25
Retention time (min)

Fig. 4. HPLC profiles of the low-MW fraction extracted from a
brunescent nucleus (containing FI-Glc) (A,B), and FI-X(C,D).
Separation was performed on TSK-GEL Super ODS column at
a flow rate of 0.8 ml/min. The column was eluted in the
following sequence: 20 mM phosphate buffer (pH 5.6) for the
initial 5 min, linearly gradated eluent to a 40: 60 mixture of 60
% methanol in water and 20 mM phosphate buffer over 15 min,
and then the initial eluent again. The retention time of FI-X
{arrows) (C,D) was the same as that of FI-Glc (arrows) (A,B).
Though the fluorescence peak for FI-X apparently saturated on
the recorder, the calculation of peak areas was performed
within the dynamic range of the integrator (D) (likewise in Fig.
5).
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Fig.5. HPLC profiles of the low-MW fraction extracted from a
brunescent nucleus (containing Fl-Glc)(A,B), and FI-X(C,D).
Separation was made on TSK-GEL Super ODS column at a
flow rate of 0.8 ml/min. The eluent was isocratic 20 mM
ammonium acetate: acetonitrile=97.5: 2.5. Note that the
retention time of FI-X (arrows) (C,D) is the same as that of Fl-
Glc (arrow) (A,B).

Fig. 6. HPLC profiles of the low-MW fraction extracted from a
brunescent nucleus (containing FI1-Glc) (A,B), and FI-X(C,D)
after treatment with j3-glucosidase (0.1 %w/v) at 37 °C for 2
hr. HPLC condition was the same as in Fig. 4. The
fluorescence peaks of Fl-Glc and FI-X disappear after 3-
glucosidase treatment (arrows) (B,D) and a new absorption
peak with a retention time of 13.8 min is seen (arrow) (C).
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Identification of a Novel Fluorophore in Human Brunescent Lens Nucleus Kanako Ando, Department of
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Abstract

To study the relevance of protein-unbound (free) fluorophores in human crystalline lenses to brunescent cataract
formation, the contents of free fluorophores were compared between brunescent and non-brunescent cataractous lens nuclei.
Although the contents of 3-hydroxykynurenine-O- 8-glucoside (3HK-Glc), kynurenine and « -deamino-3-
hydroxykynurenine-O- 3-glucoside (DHKN-Glc) did not differ between the brunescent and non-brunescent nuclei, an
unknown fluorophore (FI-Glc) was exclusively increased in brunescent nuclei. Our earlier experiments revealed that an
incubation of low-molecular weight fraction (MW<10,000) of the non-brunescent nuclei yielded a particular fluorophore (Fl-
X). This FI-X was considered to be identical with the Fl-Glc because both substances, as well as their A-glucosidase digests,
were inseparable by high-performance liquid chromatography (HPLC). Fl-X and its aglycon were analyzed by liquid
chromatography/mass spectrometry (LC/MS). LC/MS results suggested that the MW of the F1-X was 367. Therefore, the MW
of its aglycon was calculated to be 205. The retention time of xanthurenic acid (MW=205) was exactly the same as that of the
aglycon of the F1-X. These results strongly suggest that the FI-X (=F1-Glc) is a glucoside of xanthurenic acid (XA-Glc). 3HK-
Glc was considerably stable when incubated alone but was converted to a substance that was chromatographically identical
with FI-Glc when incubated with pyridoxal-5’-phosphate (PLP). Although it remains possible that the FI-Glc (=XA-Glc) in
brunescent nuclei is derived by some enzymatic pathway, the present results suggest another possibility; that the F1-Glc is
derived from 3HK-Glc by a non-enzymatic pathway.



