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We developed methods for the fluorometric assay of 3—hydroxykynurenine and 3—-hydroxy-anthranilic acid, which
are suspected as carcinogens in bladder cancer. It was shown that the urinary excretion of 3—hydroxyanthranilic acid in-
creased in patients with bladder cancer. We also developed methods for the fluorometric assay of glucuronide and sul-
fate of 3-hydroxyanthranilic acid and showed that the excretion of these conjugated forms was minor in humans. The
distribution of 3—hydroxykynurenine was studied and data obtained suggested that it has an affinity for the pancreas. We
then developed methods for determination of the related compounds of tryptophan. Fluorescence reaction with UV
radiation was applied to the determinations of kynurenic acid, kynurenine, quinolinic acid, nicotinic acid, nicotinamide,
N'-methyl-nicotinamide, isatin, xanthrenic acid, and melatonin in the serum or urine. Furthermore, the fluorescence
reaction with UV radiation was applied to some drugs, e.g., indomethacin, isoniazid, naldixic acid, nicorandil, and diso-
dium cromoglycate. The relationship was investigated between the tumor promoter, 12-tetradecanoyl-phobol-13—
acetate (TPA), and delayed hypersensitivity in mice. The foot pad reaction (FPR) in mice was suppressed by the appli-
cation of TPA following the application of 7,12—-dimethylbenz [o:] —anthracene (DMBA), a tumor initiator, in BALB/c
mice, while the FPR was suppressed by the application of TPA alone in C3H/He mice. CD8* and CD4 " T cells, which
suppress the FPR, were induced in BALB/c and C3H/He mice, respectively. These T cells produced soluble factors that
inhibited the FPR in mice.
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1. FL&IC

SFESEENEFE SN TW R AT O i

COEEZFIEFEZDADITHD, HAEESN
SRR DOV TR EZRET 2L O@FEEHN
7. L LEFIL, 1997 EICAEICHEESF =44
DiEME AL &L & LT Tryptophan {83 9 O 1#
BOMOMEZHPLELT) EETIHSOMLHED
BV ZZENTNWDOT, FEILHTEOHITEWN
MBS VIR L2 BT, F0®%OESRZ
ATEERETZEETD. BB 196 FETDE
BIAIEIORICREHE L 2D 2HBET A 2B
FFLWE&E N,

RIEIOMRFICEE L@ 0, FHHIL 1957 I AR

IR FFELER (F199-0195 /A FEBRFHALIHINT ~F IR &
1091)
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MR EINZDDTHS.

FHEIZAD, ZOERFEAENT, FRKEMN
ST F B E OB T, ESL A AR E RS &
T 1977 FATHE IR FE A OE T B EDH
BEBS>THIEICE 2. AEEEOHETIE, M
HEDNLSDMNDT I =TI NTERIZT—< D
HRZIT> TWen, EFIREMREOT I —TIC
L Tw#MiZoy hOREEY Y AFE (4-
dimethylaminoazobenzene) @ {LH &2 \y, HV 2
BRI 2T T v b OREH cycloheximid 2z B Afi
LTy hnAE 50 <TRKkEZ L THITHD
RBBEY ORE 217> /2. 2 RITHIEFEBOBERITHR
B FEZFHET D1EH D H S phenobarbital 7 [F]F
BETDEREINHINS I E2WME LY Z
NTYVRICETSEEZKDD, HREREME &
DBAfRANEH S 1T /e tryptophan AL EY) D 71
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WotEFEITE - 7=,

Wi DAL TR O IS BI Y LB TRIEE 2R
WEDBIT 278 ET, EBRICE MTRAET 2
DIFRIZDOWTIIRHREHSEESZRNWTIEEAL
HonTWho ey, RPDOERKD TH S tryp-
tophan fXHEY O HIZIIEIEZ R T DOV S
N, NREREDE EMHINTE S ORERE & O
HATEHSN TV, FHEINSOWEIZDNWT
FLUWRAE RGO 2 B0 EBIEOMIE 21T
W, REGEEDORAZASNTT S & & BHITEEMEL
SV Dlisi s~ D B % % 2 Tl as Bk Ot 788
EEZEITO . WRERFITHMERIIBETHAEL &
SrMTiEE W T X 5IZJAWEIPH O tryptophan X #
EMDOMENNT 21TV, ZOHEE —HOERRD
ST B L .

—HEHIRIIDERENFIE TH oI ENETE
FERZEIT W9 B BR 2 FF B el T ey, Ot
WITHR SN TWRIEZTO2WETH 250
OE—4F—ZDWT, MTHTDIEMOmENS D
ARFEDTON, FEITHT B ARG EEREICHT S
EEENOMMSIZFEEALEMRNTON TNRN
DZERT, ZOBHRIREHEMEOBEEDHENS D
MIESINDRETIR AWM EEZ R T, T THIE
FOZE LRI, KXW BFEE T OE—5 —
TPA (12—tetra-decanoylphorbol—13—acetate) % <
D AT U CGRIEN Y LILF — 1T 2 28 a
RLEEZA, REITEK > TERENETL D DHIHIN
RondZENRHaInk. 51, TPA &1
INEYTADT M SIGBEEY LIILF—%
MHIT DTN WENDKDITRE T ENHS M
WZiso 7z, BIEZORTFOAREDEKZ2FT> TIN5,

2. 3 -Hydroxykynurenine & 7' 3 — Hydroxyan-
thranilic Acid QFRAPEEM, FEADHRUREEEER

ZNIZDWTILRTEI ORI G L 7z, 1957 4F
#[E @ Boylnad 5 13 tryptophan fCHEM D S 5 3-
hydroxykynurenine J% U8 3—hydroxyanthranilic acid
% 2 AUTZ choresterol DK% < ™7 A D BEMICH AT
BEEMWENFEETHZEEFRRAL, I5ICERD
BB R FEDRICINS OMENEL ZTENTND
ZEERELT, INSOWENE N OREMIE DR
RIZIz> TWHHREMED D B EE A T-. L -BEtiE
H 3% O R TlZ glucuronide #1 & 2 Yy 3 % S-
glucuronigase DIEENFH W EMS6 TINS5 OYE

12 OH £:77 glucuronide & 725 7-# &k & L CTHE
INTWT, JRAD B-glucuronidase &M E W &
HEEER 2 B U CREEZ RT EORFZIEE L
2.9 TSR E PO HADE S IRPOHE T &
OB ZERLEDDEL TIEHIN, BERED TR
IZ B-glucuronidase DHEHIZHRIFTFT 2L AHH
o7z,

L L Z DEfTHhi 7z tryptophan R 3# FEY O 4
oK EERFT S &, BE, FREFORTH]RD
TARERT, ThSDHBEEHWERPERERDT —
S DEEEEI TR HDTIIRNEE R I 5257k
Mmole. EEAGKROHERIIERLSHERT, A5
FAEI N DTldaho7z, BEWEORRNZRT
DI, I EIEWA T TITEWREICR>ZEBED
RERNTWS Z EIZHEMNH - 72

ZITEER, FTINSOYEOERTE S5
PEOBFEZEE L, MESEEL TT<NTW
LHICIMEDEM EE ATz, & IANHILITEET
HREM 2 EY TH > 7z Udenfriend D F ES 1213
MYE & BBNEAN D D LRI N TWERIZHN
Mmb 59, ERRIZIL 3-hydroxykynurenine O /KA
WSHNEE RSN o Tz (R OHEERR L 12D
ZEWnD), FITINIZDWTHREIE G Z R
Liz& 2%, 997 )V U O KER T p-toluensul-
fonylchloride Z{Efl I ¥ % & HRAOE & ET
BT ERFEALE. I TIORISEEEH,
o< ~7 57 4 —%&#AEDE T 3-hydroxy-
kynurenine D HEE EIEZE A0 THELL /2.9 2D
FOSDAERIE 3 DALED OH &Y X VD
NH, ENZNZENAINE BT AT IVEZIVER >
7 I REBD, 2ITALED NH, £132 O X £k
STWAILEMTHD ZENERINZ.D 3~
hydroxyanthranilic acid IZ D W\ T H # T BIE 2
MU,V 2 DOWEIZ DWW TS A & W OB bE
BEORB M EZRE L 2R, 3-hydroxyan-
thranilic acid IZ DWW CIIBEMIEEHE IR CHEDHEM
MMERY 5320, 3-hydroxykynurenine 13 [ bEJE 2
BETOREN S ENEFREOEIRD NN
7.9

RICHFHEARAERE FLE O @SER =B O =15
T, EEANITDWT 2g/d @ tryptophan Z 7 H I
OREL, mMYEOHEDE(LEZBE L. F
il T 2 fEREE O PR AR s =, fEikE
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DD TREL, PHAZ W EERIT 2R L T
WD > Tz,

KRIZHEMRIZ DWW TIX, glucuronide & 317 sul-
fate IZ DWW T H AT 21T > 7z. 3-hydroxyanthranil-
ic acid @ glucuronide |ZE )L v bF microsome 12
K BWEFEAR, 10 [F U < sulfate 13LFE AR AL T
v M EBIC K DEER G TR S 5N,
3-hydroxykynurenine iZ DWW TCIIBEESK THWT
NOWEERBES NN > /=, 3-hydroxyanthranil-
ic acid @ glucuronide % TF sulfate I\ 9 41 H #E
WD T, AF MO NI 57 10— LY
OX ~7 574 —iZ#heflAabE i hET
ERIEZMWSLL, BN, Ty MKTEILEY BRH
Pt EORPE 2T o /2. T ORERITE L WEfEE
MNHO, b b TIHE#ER O 3-hydroxyanthranilic
acid, v b~ Tl sulfate, TIL T v h TIiZ
glucuronide 2V H % <, & 5T tryptophan % & fif
(EbT2g Sy bMEKOEIEY RT60mg) L7z
& &, b b TIE B © 3-hydroxyanthranilic
acid, 7 v h TIld sulfate, EJ E v b TIiZ
glucuronide D ANE M 5 Z LN H 5N 12
LU7=m> Tk b TIiERER o gkt 23 F TR & i34
72<, R p-glufuronidase Ji I V3 i Bl %Y oDy 5 12
BHEVBERLENEEZEASNS DT, Boyland {K
AT U T B EN SR E R .

KIZ tryptophan X FEW I D W TIZEIE &
BARZT DR & 7> TWiz2y, NREOWME TH
L5 MOIESRNEA DR T RETH D EDEX
Mo, lEaEMEZERT 2201 H E#t ey s
A W T < 7 X @ macroautoradiography 7% &f &
7=. 1314 4% & 3-hydroxykynurenine O & 1213 2
TS 30 pRICHBICHHENEREL T, &
SIZHEHEZ TS D & BEIK T 71.9 % A% 3-
hydroxykynurenine D JE THE-> TW/ZD T DYWE
W BRI D B 2 EAGERD N 1Y RITY
™7  JEERE 12 D W\ T microautoradiography % 7o /=
& A, I&TREVT langerhans B4 & D B acinar
cells DEFITZ Mo T2 19

RICENL AR BRA R AR B Om 25T, <
D ZFAERITH UK FiEHIZEK D 3-hydroxyanthra-
nilic acid, 3—hydroxykynurenine M #% 5., & UL #
B%FH 212 & U 3-hydroxykynurenine Z#fE 9 % &
# %2 5 5 isoniazid & 3-hydroxykynurenine & @

MR 5 DR Z1T > /2. K5 F13 isoniazid & 3—
hydroxykynurenine & % [A][Rf$% 5- U 7= # D I D 412
3 DIEIMMNEERD SN =0y, MDA DFEIEIT A5
nixm-7z. 19

Tryptophan R Y &I & DBIFRICD W TIE,
ZTORKEEN T < HANREZ 5722 bdH> T
1980 LI S K0 M S Na</ao7z. L
L, 1990 £ {X T % tryptophan {X3# #E ¥ iZ &K 2
DNA {5FICET A2 @mENHINTHED, 17 MEE
LTEE->TWabDEEbNS.

3. RBHICLDZRBARIG

1977 EFF R KITEMER#IL, Lo EICE ST
I 5 TJAWEIPH D tryptophan (X EY O M2 53 #T
FEOMIEET o>, ZTOBETHEDHEIZEL->T
tryptophan U BE M) 1T ¥R AV RR 2 RS 3 % & #OEW)
HICAT 2 OB FER SN

78 514 tryptophan fAH EY D 1 D kynurenic
acid & H,0, 250 »EEFEEWR (pH 4.7) TN
UTIREETERIMREZI-F T 5 &, FEFITHm0hEEE
T EEFEA LR %< O tryptophan BHEY)
BIZDWTHEMLUZRISNALN, & 5ICHEDHE
PILEEERBICHFRBEORISN A SN/ZDT, Ih
& HPLC L z2#llAS b TEMKRKEHZIB T 2 E
EEEZRAELL., BEEETIHELZDDIE
tryptophan B #)’& & L T kynurenic  acid, 819
kynurenine,?? quinolinic acid,?” nicotinic acid,??
nicotinamide,??  N! — methylnicotinamide?® & O}
isatin?® T, E# 5 & LU Tld indomethacin,?® nal-
dixic acid,?® disodium cromoglycate,?” isoniazid?®
J O nicorandil?® T»H 5.

Z D, HPLC OB EHHIC HyO, Z2MA TH
&, VEHIKR D tube % 300—400 nm DYt &Y
% black light X 13 254 nm T 12% & DU TR
MaEMR L, SIS THIET %2 H O THEIIM
DT TH 5. Postcolumn it T % HMA H %
W2 A LR WO T (kynurenine 13 &% E % |1
LI BBEORMRICTY /=)L EEALTNVS)
RTMWIETTY. FEFAURHTEREZ L
WZEIZX>Thlank ZHEBICEL T ENTES.
R @ kynurenic acid iICDWTIEINI T LZEL, Jt
% W& L 72 \» bypass & f \» T flow injection
method CTHIE T 2 EE/SR HiEZRAE LG LA
FEOXSICZOHFEIIZWL ONOF|EDH DD T
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IR H B HDERDN5.

AL, kynurenic acid I DWW T, 7
IKEEWR IR LRI E T d 2 BT 2 S 13RI 72
RNEERWET, LC it L liEizgg TR os i
ELD NMR 71 5 Hij[EI DOFEFIZAE U 7o K D IR R A5
& LU 7= 3,4-epoxy—4-hydroxy-2 (1H) —quinolinecar-
boxylic acid D W iEH: 2 & 2 TW 5. Isatin {2 DWW
TlX Hy,O, fF1E F O N EA K Jis T anthranilic acid 23
BB ENHENTNBEDN, O KKIETHRED
{EEWMMNEL 2 T ENHER I N TS, Nicotinic
acid % 3-EU P 2 VR CBRIZDNWTIE, IR
WS T2 8ERNET 5 EOMEND 20,30 Lk
DHFFEMIF RSN TH ST, ZORILE DBIFRIZH
S5INTRWN,

4. RRHFLISAD Tryptophan KBEYDEE’:

Xanthurenic acid 13 kynurenic acid @ 8 {712 OH
HEA2EDOWE T, tryptophan {fCH# Y THM &
ML NS D TH D), HRHITK D FHHAIX
kynurenic acid & D 55y, UL OH HE:N X F )11k
S N 7= 3-methoxyquinololine 1358 W Yt & Hi > T
W%, & ZTHIASIZ dimethyl sulfate & {Ef & &
THHECSE, EEREEHIEH L 2. 323

fiX 8 5 13 meratonin % precolumn T Na,CO; &
H,0, & ODFEETMEAL THEHK I, HPLC TH
Bt 2 Z EIT KR D AKRRBNT BT 2 EE ik % il
NEU 23

5. BE/OE—Y—(CLD%RENH

FHET O — 5 — O LRGN D& Z B
T BHITHD, FEITHT DREEIIRRERELD D
MBERIEOHFMETHS EEDbNTWEZ ENS
ZAT, RN RE Th 2BEMEY LIV
F—ITHT 2R EHETH LT BIEEE
LT~ 22 ERMERTHREL, 7T—12 HEICH
FRIMER Z /2 B D fZ NICTTESR U T 24 K 03 %
BT % ik (footpad reaction, FPR) %\ 7z,

HIE 5134E#% 6 #d BALB/c Y7 A1Z TPA 2%
i % & FPRIIHIHI S N2 03 ORhRIT 24 FeRd
DINIZIHER T 201 LT, g 2> T—4—T
» %5 DMBA (7,12—-dimethylbenz [« ] anthracene) 400
nmol % 1 A% 4 L 7212 TPA 8 nmol/d & 4—7 H
BT 5 END T OE—4 —FIEFERITITNEIE
9 %<&, FPRIZFFmMICHIFI S NS Z & & R
L72.® 2L TZ02EBOEMEIMMILICE> T

H R DM OMEMKICH 2 I ANFETH D,
DMBA DER B A DBR O #AE & GTARMLER I K
/5 Ia(—)macrophages, TPA O {E AT HIALER T
£ 0 Thy-1 KO Lyt=2 DEFEENRIND E AN
5 CDS-THIEICLAHDEBbNE. ¥ I 5ICH
C<#¥E 7 0F—4 —Td 5 anthralin 1T H [FHED
TERMN® D Z ENRSI N2, 3D £ /= prostaglandine
R ZEE A2 H 5 indomethacin, FJE 7 0O F—
> 3 > %&HZ%ET 5 1-phenyl-2—pyrazolidine, sarco-
phytol A, retinoic acid, quercetin 2% TPA &[G/
IZ¥&AA 9 % & FPR [HEOHIGINA S 172, 3

KITH R S IZARUE D 6—8 H BALB/c X7 A D
PRAI A I B % 4 F T DMBALEE L 72 7 A D
macrophages & TPA Z/Ef &4, FDOHIE i3k
# Lg% FPR JHIE OBREE 2 B OHURETES & FRFIC
JRFTICIEST % & FPR 2MIfila s Z &2 AL,
macrophages & TPA 7% in vitro THIEAT 5 Z &,
FPR 29 5 WEN I NTnd I EZE2RL
72,3 X512 TPA B OB £ 3 CD4+ OFE M
AL, ZhH CD8T @ DTH #5585 %
ZEERTTF—INEEIZ. 40

Lil, ZOXDITHEMITIT> 2 6—8 i BALB
/e RITABHNERTIX, N0 EMREET
DTH MG N FEINZDTH5M, TDHE6
—8 il C3H/He XU X & AW TIT > 7=2ERBTIZ
DMBA L %1743 TPA 8 nmol/d % 6 H#%& A
L7 DA T DTH fifilfifan#FE s, TcoXRmbl
JF1Z CD4T Th o7z, Lizhn> TIZOHRITIEK
ERRREND D ZENTHINZDOT, 8FEDOR
DT ZITDNT TPA DA DB FEH (vivo)
ORGSR T TPA ZAEH S B 72 ez F v/
FEB (vitro) Zf1o72. ZOFER FPR O] AV
IoDIFZD5 %5 4 RZfk (C3H/He, C3H/HeN,
AKR/N,DBA/2) T, fthd 4 Z# (A/J, C5STBL/6,
C57BL/10, BALB/c TIIMIHIAVE Z 5780 > 7=, 4D
—7 Z 2T TPA O A D% Tl FPR Ol )i
Z57aMm o7z BALB/c kU C57BL/6 TH, K Upk
ELZ10H50HDZEH NS E TPA OB DB
T FPR OHIHINEL Z 572D T, FMIcE2E1Ld
HBDZENHENIIIRD T2

FEHEIZDOWTIE, 681 & 10D BALB/c
XU ZADMEMEERS L THET S & FPR O
DWW ENDMN5, £ BALB/c O M T IZ 1



No. 7

433

DTH I il #ll i D 7% & % #1 ] 9~ % contrasuppressor
ENIOIREMPNEFEET D EEASND. T
CD8*+ T, millipore membranes % i \\ C £ fil % ff
JFB EEMAET, ICAM-1HiKIC& > THIEM2Z
55D T, ICAM-1 2/ L THIEA T &
TIERT % EHEHIES NS, 2

C3H/He XU A /» 515 54 7z FPR #IH4E 1S,
IL-10 FifAD S5 B SXC-1 iI2& > TERNZEL 5
7, IL—4, IL-6, TGF-8 O Hifk K X IL-10 HifkD >
5 SXC2 I3 &N/, £ IL-10 EF72 0D T
fa 70— > O#sE<> IFNy O 4 P 2 #Mifl L7z,
FPR % {ji THIHI T 2 EMA A S 2 4%, IL-10 1213
. ERIE IL-10 12X in vivo IZIHW T W S,
L7 TIL-10 EHREIC — @l midd o T
HROYWHE EE 2 51 % O THRIC DIF (DTH inhibi-
tory factor) EIEA TS, 4D

T OE—4— TPAL, YT ANDOEA NI
e N DEEIERIC X > T DTH i ¥E & £
9% CD4 THifZ##FET 5. LU BALB/c %%
BRI & o T LA WA I 2 0 3538 2 1]
9" 5 contrasuppressor N{EEL, Z DFEZEIHT T
W5, #WBALB/c Tid DMBA Z&filL T b
TPA # %49 5 & DTH MG ME = EET 5
CD8" T #ifan g, Z5 LB LI E DR,
contrasuppressor O & FKFE IXHAEH 5 n TR W,
CD4" & CD8" OEEMMNE —NEDNH AT
BN, EM, IL-10 O SXC-1 HifKIZ L BEHD
HRIIEETH S.

DIF [ZDWTIE, HMETH LN H 2D
TZOREKRDBIICDEDTHD, TPALEL /=
C3H/He ¥ Z DAL & Bw5147 fiifid 2> 5 hybri-
doma ZER U7z, FH ORBREEE S, HRNEMK
FIEELICBNVTHEZ T D TETH 5.

6. &EHYIC

# 4 \3 tryptophan fGHFED D S & BEMHE & DB
H AV 5E D N7z 3-hydroxykynurenine & 3—-hydroxy-
anthranilic acid IZDWTHHNAEREZHFEL T
R PR E O RIE 217V, PR RE T 3-
hydroxyanthranilic acid O #EftiZEE M %28, fEHE
RIZE R TRARL, I EIRE L THtx
N, R THEBER & 78> TRIEMEZ RS & D YIRFD
KildBEf Th 2 2 & Z2R Uz, RITERN A &2tk
stL, 3-hydroxykynurenine 73BN BN H 5

ZEERLTE.

& D # tryptophan BE Y 12D W ToHHTED B
FEITo 7z, DR THERIRREIC XK 2 MK
R FE R X, tryptophan BEME D IFH—ED
EHEEOERICORHAINZ.

INEZHNC, RS OF—% —OEIKREG RS
T 5EBOMKEEITo. FETOE—F —
TPA O U ADREIENET LIVF—ITW T 28 %
BMRLZEZA, RRICKOFMIIRA 2 INGEEN
TUNF—2AHT 5 THENFEIN, ZOM
FVEIEE Y LIVF — 2§15 2 M8 2S5 2
ENS NS 2. BEZ OWEOARKZE BT T
TdHh 5.
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