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THE EFFECT OF ADDED DIETARY B-GLUCURONIDASE
INHIBITOR ON THE OCCURRENCE OF 2-ACETYL-
AMINOFLUORENE INDUCED BLADDER TUMORS
IN RATS

Mieko Mivakawa

From the Department of Urology, Facully of Medicine, Kyoto University

The effect of 2, 5-di-O-acetyl-D-glucosaccharo-(1—-4)(6—3)-dilactone (SLA : g-glucuronidase
inhibitor) on tumorigenesis of 2-acetylaminofluorene was experimentally studied by observation
of the early changes in the rat vesical mucosa.

1) Hyperplastic index was compared in the various diet groups after 20 weeks of experi-
mental feeding.

a) Pyridoxine-deficient food group.

Hyperplastic index was somewhat lower in the SLA-added group.

b) Tryptophan-added group.

There was no difference of hyperplastic index between the SLA-added and non-added
group.

2) The bladder mucosa was studied by 3H-thymidine autoradiography and labeling index
was calculated. Occurrence rate of the bladder tumor within 25 weeks was also compared.

a) Pyridoxine-deficient food group.

Significant difference was observed between the SLA-added and non-added group.
This might be explained by Boyland’s hypothesis.

b) Tryptophan-added group.

The effect of SLA was shown in labeling index but not in tumor occurrence rate.
This suggests the presence of carcinogenesis not explained by Boyland’s hypothesis
and not inhibited by SLA.
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WO EEERT v oR#E E REEHCET 5 &
POBERHINTWE, 2RBIEIBICA =
TlLERe 2-amino-1-naphthol &2, MFES
DL DA0fEEH B LARLBIOID, on
KRR cESYRET 5EED—DIC
ioh e#E L TwA, 19524F ik, Bonser BN
pellet implantation*® (=& ABEHEH~<Lv b
A LB © k% il C, 2-naphthylamineic
FEERBERG - { 2-amino-1-naphthol 23
BEHETED  2ERLTWEYY, oI
Clayson?®® %, 2-naphthylamine 7% 2-amino-
1-naphtholic 7z 5 (BB % fl 0 BB O FE
W7 3 vied EisXe, ortho-hydroxylation
B L T 5, 19574k ik, Allen, Boy-
land B % 2-naphthylamine ## 5 LUic A X
DO P LR 2-amino-1-naphthol glucosiduro-
nicacid 23& % = Lk @d, < OHE s pellet
implantation 1€ X» €T &g T 5012, RPO
B-glucuronidase ¢ hydrolyse ¥h 2 k®HT
HBHEPHEL TS, X Hic 1960 Fre Miller
$29,58,0 . T, ¢, 2-acetylaminofluorene I
st N-hydroxyamine 1/ 3 © L asmR
XN, Boyland® iz @ arylhydroxyl-
amine & ¥ %, sulfate, phosphate¥ X ¢8 glu-
curonide*” > UCHit e, 2D 5 b glucu-
ronide 23 B-glucuronidase ¢ hydrolyse X
NTREYWE LD EELZ TS,

bk Boylandix, 2-naphthylamine o 8345
B T& D 2-amino-l-naphthol # 7% 2-naph-
thylhydroxylamine % proximate carcinogen
2E 2, WeH4«0faEE &ins TRBEHHRE
INBWHWEDS B, glucuronide & L-TRFK
Pt e oy, RAso  Bglucuronidase
I X» T hydrolyse XiuCREWE NS
o, SR ERCERALTRET S, L
o T L, R B-glucuronidase {5 4 HH)
THZENTELRBLIE, BEERIzHC L
DIERBCH S D &, 2-naphthylamine ic k % B
MBS T 2 —~oDHE L L EREL T
WA - ik CDOELD bEiC, 1 RIC
2-naphthylamine & g-glucuronidase }EM:RH
2tk 5 1—4 saccharolactone #5473

HERE B C I TWDHA, FOMEE, REiE
bE¥DLZERXRTERD, kT hc ek TER
b fa, ERELTNHS,

BfEci—Mikic, FEIKR7 I v o REREc
2T, N-hydroxylation 23k » BEAR » FIc
o TWBHHD LB HIL TS P804
Prc SR EE % 4 ¥ % 2-naphthylamine
@ proximate carcinogen 7%, orthoaminophe-
nol %, N-hydroxyamine 72y, Fihit%
NOORBMYBLRO», 50k HoHo
bOTHHDh, WTFhed ERRE Lalk
V. UL, TRAAITHICE L, REWE
OREER I, R B-glucuronidase 23, ki
LTBAELTwB 2 ES e w3 [k, Ekd
3000 MERT S L ELbRD. %L
T, 2-acetylaminofluorene ¥ X o~ | 4 8-
glucuronidase fHZEH & L CRTRRE Sz 2,
5-di-O-acetyl-D-glucaro- (1—4) (6—3) -dilactone
(LT SLAs4) #5» b5 L, 2-ace-
tylaminofluorene i« X % BHERECH T 5 B
glucuronidase JSEBH|DO BB LR LD T,
TOFREREHRET S,

[51 0 B 3

EB T~ 8 (FHEERNIS0E) o Wistar JRM
Ty P (BE7=<A) REAL, 2E¥0X57ER
BRI I T '

RERI

AAx7v7K.K. CE2 K f@kicl. 2% o 2, 5-di-
O-acetyl-D-glucaro-(1—-4) (6—3)-dilactone (SLA)
TEMU B ERE (5P5) , 10" SLA 2%
L tfgi (81 o 2 #feqgit, 1 BHEETR,
=—FRB TN AR L, BREEEC LY
REREL, g-glucuronidase EH:ZHFEL 7.

BEE

O (0. IMEREREETR (pH 4.5) 0.8 ml
0.01 M phenolphthalein-
monoglucuronide 0.1ml

0.1ml

o 1.0ml
(2) (D% 37°C 24B#8 incubation

(3) 0.5M glycine-NaOH &%
(pH 10.8)

4) =k 1.0ml %%, 48 6.0ml
L35,
(5) GHNEE 550mpy OEETHE

4.0ml
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(6) EivEiR X b, HEBEL /- phenolphthalein Choline chloride 120g.
D pg/ml HEETS. Thiamine HCl 240 mg
7r% blank r L€ phenolphthalein-mono- Riboflavin 480 mg
glucuronide O D EEKEEZEFEHTS. Niacin 240 mg
LB - Ca-pantothenate 1200 mg
Table 1 o~ X#MBE L /e % vitamin Bs (LT Pyridoxine HCl 240 Mg
V.Be L#ET) REZABIO 1.4% D, L-tryptophan Tocopherol acetate 9g
HaEE2< b, Zhic0.04%d 2-acetylaminoflu- Liver oil 240 g
orene (LT 2-AAF 1853) BIO1.2%0 Bglu- NagHPO, 120g
curonidase {EEHER SLA 2z, —DE¥DX57k Fe-citrate 60g
5 BT CEE L (Table 2). CaHPO,-2H,0 370g
1) 2-AAF §in V. B RZAMERE, 641U Ca-lactate 780¢g
2) 2-AAT XU SLA @ V.Bs RZAEF KH,PO, 660 g
FE, 657% KCi1 90g
3) 2-AAF, D, L-tryptophan ¥ESERE. S NaCl 30¢
4) 2-AAF, SLA 3 X0 D, L-tryptophan  #ing MgS0O,-7H,0 300 g
SERE, S0 KI 18g
5 BAZ V7K.K. CE-2 EBGREE O EH, Dextrin 31.8kg
7L Vitamin-free casein 15.6 kg
Table 1 V-By XS &% L 149 tryptophan Cellulose powder 1.2ke
Lard 9.0kg

IR
(1) Vitamin Be-deficient diet; 60 kg

Table 2 SEEEI X OFEAEHE

Choline chloride 120gT.
Thiamine HCI 240 mg $ERT 1) 1.2% SLA ¥bn, CE-2 ¥R
Riboflavin 480 mg AR Elun
Niacin 240mg 2) XHE#E (CE-2 MREH&E) 5l
Ca-pantothenate 1200 mg HEEO 1) 0.0¢ % 2-AAF ¥R, VBs &
Tocopherol acetate 9g ZREABHR 6418
Liver oil 2408 2) 0.04% 2-AAF BIT 1.2%
Nz, HPO, 1208 SLA ¥bu VBe RZAMER o5
Fe-citrate 60g 3) 0.04 % 2-AAF, 1.4 % tryptophan
CaHPO, -2H,0 3708 NG mEN 51PL
Ca-lactate 780¢g 4) 0.04 % 2-AAF, 1.29% SLA,
KH,PO, 660 g 1.4 % tryptophan ¥RIF&EE R 507K
KCI %0g 5) xtfiE (CE-2 GEgHaTE) 71t
;\1/1221)4-71{20 322? KiE, FnOFL e 554, Emvcféﬁi(g@f;.
KI 8¢ o3, %ﬁ%ﬁ?ﬁﬁ"ﬁﬁ% D68 H Faﬁ? 5 BET14 H X,
. EREWORBERT L 5HEERIEE ThHo fofed
Dextrin 31.8kg ;
Vitamin-free casein 15,6 kg EREVERE L ‘
Cellulose powder 1.2kg KpET 1y - 3~5RL L, HEAED1E
Lard 5.0ke M 1, HERITIRES, &Y -2 s OFGE
' FEEL
(2) Tryptophan-added diet; 60kg ?ﬁgﬂﬁﬁiqﬁ@%ﬁmﬁﬁ 105°C, g 21.0C T
» 7.

D, L-Tryptophan 840 g. D~4) OFERBHCONT, IR (1, 2, 3, 5,
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10, 15, 20, 25, 30~353) KBDBD 3 ~5EF D>
B, BihEoRBEN By, HE REER
"Gl hyperplasia ©fEE (hyperplastic index % &
) BIUEBOBRECOWT, RARlEREL *H
thymidine = X % autoradiography #&ZA-Ci¥, °*H-
thymiidine © b Z ZOEEXBIZZL, labeling index
TEHEL .

B, ERTHOLBIITHR 1K~ 1Rkl
o to. REREHE, 1me/ml o *H-thymidine %4
BAEACTIOEEHRL, 1 pc/g(body weight) %
MR EA L. 1E S, =— 7 AREBEOL &I
TEBINRAVIBEL Tl % Uw 5 SAREI -5 %
EIL, FERCOWTELOFEYARNCEZEL
fo. DWTEHCE, N 15om kb k5T
7 v KRR ENEEEHTEAL, BEli. S
310% <Y vEES, BMEshicidp o 77
4 Y E L BEMTIEARE T2 L TH RS

Table 3 Hyperplastic index (HPL) @

HEHE
1) bR A oM L85

B B T8 & 1—2 3—4a 5—
SRE DT 3—4¢ 56 7—
PR M T 5—6 7—9 9—

2) i (ND oAhdic

O,‘f{ ............... a, a, a,
1] Ffensscneaenns a, a, b,
a, a, c,

I TP, a, b, b,
’ (50 b
a, b, ¢,

S e b, b, ¢,
b, ¢, ¢,

¢, ¢, ¢,

frE RIEERMES 1 ~2BX hinh, RBER
ER S ~9 8, RWRBRMNN 7~ 9 BOER
Tika, ¢, b, THENDHSERA.

@ FEX

HPI.=_20N_
n
N : £B#o SO CND
n : B
(4 gz
S0E LA e chemical induced
30—B0fG < xeeeere indecisive

30N - eveerees inactive

» p-glucuronidase FRZEH)

Lic. Biizts, H-E RfEil i, Btco
Wik, Kodak NTB2 Emulsion %\, dipping
BT autoradiography FEAREEHL /2. Zh% 4°C,
B 3 BEHEEEE, BB EFL, Ibik HE
TR LY B WBERL .

Hyperplastic index (HPI) : Clayson?® o Gikic
¥ 7~ (Table 3). .
KL, T POBEG, BRI
X hED, B COBSEERI, BRIESL B
b #EL, BFE I ~2BOMIRY by, RERE
AT TRREL 3~4BEY, ARBERCHD
> TLIEVIZDERHEL 5~ 6 Bicic> Th%. L
b, BEFHEOREEZEFCFECAET D C Ll
LAA7L, BBERAE T THNBHERIE. Lk
o C, BERMOEC L BEILEL L VAR TERD
2, Fig. 1 wF@dokl, BRESRME REMNE
BIURFREBERFMED 3 AFCONT, BOROBE
L% L v, Table 3 0k 5 if x5 %, Clay-
son ORI HTIEDT, HPI 2HEL /-,

Fig. 1 HPI HEHE

Labeling index : Bidho Z & ¥ FHik CEHELE
3H-thymidine in vivo k¥ I % o autora-
diography AR DWCELEL 2.

EAGEARC AR CHEL, 1 MR SRRIT 5
all ERSHND b DR ERMRE L Ui, BB
B 5 BRI, REECROLR3BEREN0
T, BERMC X 5BREL L 0P T5EMT, B
BER B SR EMRB O IIE2MF %D
7o¥Iz 5,000~10,000 2 OMifEE»E L, TOHOE
FMRREBL X v labeling index #FEL .
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£ B & B

EERI

R g-glucuronidase {EMEIEE

* @R Repg-glucuronidase {HM:{EILF 38.1
+14.2 pg/ml THBOEHL, 1.47% SLA g
5y FOZRIE, 0.8610.05 ug/ml Lic b, XIERED
#1/44 OfERTR L. CHIIHLAEEETHSD
(F4=80656).

CORBHERI D, 1.4% SLA e X b, 7
bDIRF g-glucuronidase {EMNE, FEL {#HHZHh
LT L@ bt (Table 4, Fig 2).

Table 4 EBRER XU BFORS
p-glucuronidase {HH:FIEE

SE® By No. | g-Glucuronidase JGi:{E
. 30.6
' 2 53.4
HEE 3 Se
1 27.6
5 25.4
Szl 38.1x14.2
]
1 1.0
2 0.5
3 0.8
1.4%SLAyRINE: g 8'2
6 1.9
7 0,4
8 0.8
SifE 0.860.05
45
42
38.14+14.2
40
38
36 0.86+0.05
e
e
1.0~ i
0.5
0.1
pg/ml g A Control

added

Fig. 2 JRp g-glucuronidase {EM:(E

RER I

1) Hyperplastic index (Table 5)

Bhto H-E EEAYERICHEL, S0k0
HPI %38 L7. D~d) O0F /A —F L4, 2-AAF
DEEHEIREV DY, &y HPL 3 Ems
Db,

Table5 AEEBFIsIT 2 HPIL fE

£ B R | BEOR | B K| HPI

2-AAF ¥, 2048 LARIT 23 36
V.-Bex Z & 55 20 10 67
2-AAF, SLA %pn 20:88LLET 23 13
V-Be R Z & H 57 200 15 50
2-AAF, tryptoph-| 20:8LLET 22 17
an JRIMAEERE | 208 23 L 66
2-AAF, SLA try-| . wiar

Y | 208 LARG 22 22
pt%han m?]ﬂﬁi@\ 207@1%% 18 70
xR B 7 ‘ 0

Hrn—7Ld, SEEHEOREFRCH =520
BRTETE LT HPI 5 E L. #Rix, Table
SEmTIELT, WTFhos/r—74, 208BUFT &
Li#go HPI ki, »7n b 0EIRDS R, LT
~T inactive~indecisive “TH 5 DICRL, HBIT
-+, chemical induced & ¥ X317z, chemical
induced & HE Zh /2080 DT o HPI &
IN =TT 5 L, V. By REFETIL,SLARR
WFEDIZ 5 5 HPL i1 pECHE ZRL T b, L
U, tryptophan ¥RinEETix, SLA ¥ JEsmmo
B, @BEA LY &% B, £, V.Bs RZH
L tryptophan ¥inFéo Mlicd HPIL 04 i
W, T X5, HPL CILED /L — 7 o0 Th
SLADQWRL R BII B L bl T

2)  EEMCELE D labeling index (Table 6)

SHRFEOFISME 0.0640.06 %1%t L, fEoRBA
fEZ » b labeling index OBHEIT T L IE
HEEWELRL, 2-AAF BEHMAEL RBEE,
TOMBLEL e bR AD 5.

SRR U TORHEEY D L, Table6 o=
LG, V.Bs RZ, 2-AAF GEHFED 4.09+2.57,
V. Bs &=, 2-AAF, SLA ¥RinEis 1.95+1.48,
tryptophan, 2-AAF ¥RinEEs 2.40+£1.57, trypto-
phan, 2-AAF, SLA #RINEED31.34+1.218 7%, %t
WBEfA 1 & LR, Fig 3 CRXnBz
L THD. V. By RZEFDHH# 0*=6.61, V. Bs X
Z, SLA IR O4EL 0t=2.20, Lichi- Tol
M F§=3.00 © P<0.01 t7zh, SLA yRingt L3k



658 Bl 5y FENEE - f-glucuronidase fHEEH)

Table 6 *H-thymidine in vivo autoradiography i X ZEEREEiE® labeling index.
= B #f B W K FHNERR AL BRI E labeling index (%)
2-AAF #Rln VBs XZ b3 32 214,482 8,963 4.0942.57
2 AAF, SLA i VBs RZ & 37 233,287 4,419 1.9541.48
YR
%AAF’ tryptophan &S 44 285,963 6,716 2.40+1.57
2-AAF, SLA, tryptophan ¥R
ﬂﬂﬁ&?‘?’f- 40 255,104 3.026 1,34+1.21
L I S 7 39,799 24 0.06+0.06
Table 7 R5DEIES R S
£ 5 # B | EERAR % | SEUNOEBREN)
2-AAF %Rin VB RZAHEEH 33 6 18.2 6 18.2
2-AAF, SLA %n VB RZAREERE 38 2 5.3 0 0
2-AAF, tryptophan {Rin&#E# 45 9 20.0 2 4.4
2-AAF, SLA, tryptophan ¥Ring5at 40 11 27.5 6 15.0
5 B ‘ 7 0 o ’ 0 0
LU CEHE L.
7o 7e?2L, V. Be XZ, 2-AAF, SLA HImEtCc28
sol BB 721 Wik, BMESALT -, BN RP
- EEBOGETRLICH, COREL, BAEOSSL K
-1 S0y BATERQDT, EHEL .
L] EREB LIS b 01 1616 I o,
3 V. B REZBI33BIH6 B, 18.2%, V.Bs KZ,
N SLA WINBAT3845 2 #1C5.3%, tryptophan ¥
% 20l FRI456Uh 9 61, 20.0%, tryptophan, SLA ¥RpniE
g VAR 1427 .52 TH - 7.
/ot V. Bs REBACI\NCIL, SLA HEHOBEERA
0 BEMEL, —R SLA 08250 050k
2ARE 2-AARSLA 2-AAF 2AAFSLA THBH, HEHEMREBAETER S hitho k.

MWV B IV Bs  tryptophan tryptophan
RERESE NEZRIESEL @DD’B%&% NRESEE

Fig. 3 sfaRncs+ 2 EBRBIHIED

labeling index

R OO BREN RS,

tryptophan ¥RiNFEDO5HE 62=2.47, tryptophan,
SLA WInED45# 02=1.46, Lichi- Tkt Fii=
1.69, V.Be mZF:E tryptophan ¥%n & o Bl
F2=2.68, P<0.01 CHELERS 5.

3 EEBtEEFESE (Table 7)

[EEE, ABES I ORRTCERER 2R T 0

V. Be RZH L tryptophan ¥RinFi% % &,
labeling index Wi\ C BEL I HE L Bich,
tryptophan ¥RIEEDE 5 4%, BEEORLEFENE-.
R LS A (Table 8) ChRINB L 51T,
*tz, 30U AR L Fy P ROLE (Table 9),
BB\ T, FEER (Table 10) 2bAHTh, WTFhi
tryptophan ¥EIEHDIE 5 BB EMANES L, T
b, Z-AAF ERBOZSHONREHEERTND
ZER LS.

22T, E—RATOEERERL KT D09,
I5ELAFT D DITDOWTE DTz, FOFERIL, V. B
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RZET 60, 18.2%, V. Bs &=, SLA ¥HimEAX
0, tryptophan #Rin#E 2 fi, 4.4%, tryptophan, SLA
HINFE6 G, 15% &7cb, V.Bs RZETIZ SLAH
5. L IR RO 2=4.65, 0.01<P<0.05 THE
ENTI N, Efe, V. By XZFHEL tryptophan ¥R
IFEOMDOZIIA LTI\ . tryptophan FRin#E
TlE, SLA RINEORABENSERT T, HEET
FREBRETER & iR,

Table 8 Sg4FOH

2-AAF ¥, VBs REZAHER: 56.8
} 67.3H

2-AAF, SLA yif VBs RZ& ., ,
B :

Q-VAAF, tryptophan ZRin&E5 106.7
" 98.5H
22AAF, SLA, tryptophan #Rin 901
R¥EGH :

Table 9 30:ELL AL 1B © &

ES 5 piss Ek7pi HIFERY
Z‘AAF éj’&ﬁﬂ VBG kzﬁ 1
s }9 7
2-AAF, SLA ¥ VBs | (97129
RZEHEER
2-AAF, tryptophan ¥ 12
e }19 19
2-AAF, SLA, tryptophan ; (19/101)
AT S

72 =6.36, 0.01<P<0.05

Table 10 EREWIETR
. BRI B R R
I I Ry

2E W

2-AAF ¥ VBs
xzgghR | 4 ¥
2-AAF, SLA %
VB RZ & 65 37 28 43.1
Er R

32 50.0

2AAF, trypto-
phan FEing#H L 51 44 7 18.7
b

2-AAF, SLA,
tryptophan #ehn| 50 40 10 20.0
e

L2

Vitamin By RZREFEROFETXK 1 46.5%
tryptophan YRINEHEGEBEOIETIR 1 16.8%
(¥=21.09, P<0.01)

% ®

RFPCHFET % b5 EORBBYWEYS, BtE
BREAFRRO—2L LTEELTWETESS
EnD ik, 4 RICHENER L H#iE L T
Wi WS 4o < b, 2-naphthylamine %
BOks Tz e, BERAROBCOSEL,
TRCREPLBEINTCHWBREDIE D Kk
BIEOREZTED I do fol S FRPT,
% SARBEEDE % < b, 2-naphthylamine
LT 5 &, BitcERERE YRS T, B,
REBEELRB DL WSHES 2L, BITHE
RLBEbLNRS,

T, BB kR e ZEL
7o, B b DO TH B, R BREME,
ABYSHE, AR, U URBPTEEST 31k
2B & ORI ko T, TSR
R TEVWbILT W3,

FEBEREIE o BIEM 2 ki, carcinoma in situ
POES G R IE U Blake? », REWHER
L kb B 4 % BRI © hyperplasia &
BRSO BRET s EEY, BEIBERCH
5 %R Lz Clayson?® =2 McDonald®® ¢,
EEBVHIE L 0 BT —~00FRE L
T, IEFHIR—IREEE & KE Lz Melicow
5 % Row®®, Mostofi®®, Johnson®® 7 ¥ %
2 HFEHELTWS, Xblkk, Boyland & Kin-
der x'®, 2-naphthylamine ##4&£ L1 2iC
BENDEREY S ov, BELETLE
BECHEOIEER S5 L ABRD T W5,

TOXOKE, BHBREONARELT, £5%
WIRETEREE S LT, BEKIE o IR EE T
ERVWHEETES. Lo L, A BhORTFRE
MEFSIE I ER L CABE S 2 Lc b LT, B
BT T~ FRL S 2 12E2 bh
T, 5L OIEERAIHEOBTEH B ik bIE,
RFEEWIBBY LY BN TTES, Lk
L, BBEO BT, c a3 wWigEo B ko b,
TREJEILTH 5 D&M 3 5 & & AR
Bz & TH 2. HPLIL S 3 4E 0 KB RE T
&, ¥07r—7 208K, B5EROE
EnksE HEINRM, SLA BH5EIERE
OO #EE, 2-AAF ¥ V. Be XZRFEL5H
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T®, 2-AAF, tryptophan HINAHESHTH
HEDdbNihofo. LivL, 26HDIRICRAE
LifEEoRED > 2 Tk, 2-AAF &M V. B
RZEZRBELHT SLABREORERH L HH
bhTws, COREEHERe HPLI offRe %
#x &b 5 s, HPl 04 CREWE OB EL
HET 2860r, FRCEErLETHE L
Bbhs, frcomBofRozR, BED
TRTHET 20 TR VE WS EES XL
RLTWABDE WL LD,

L & AT, Bonser, Clayson, Jull X,
2-naphthylamine ##% 5 L1 X ORPICELRE
3% metabolite & LT, R@WCHERINALD
1% 2-amino-1-naphthol sulphate ©& - =23,
pellet implantation ik, z OHBEwFEHEX
<, KEIRT4AET% 2-amino-1-naphthol
CHREBER S LD BRW®. Lrl, 2O
sulphate % hydrolyse ¥ 23 &2 bhTwni
Rer o arylsulphatase 1%, < @ sulphate %
hydrolyse Lixwz &2vbins 720, Allen &
2-naphthylamine® v~ £ *2%>® metabolites ©
5%, 2-amino-l1-naphthol-glucuronide o & A3
EErETsc Ltz HbrkcL,
ronide 1XRAT D B-glucuronidase 1€ & - T
hydrolyse i, &M@ 2-amino-1-naphthol
BT B EER LM,

Boyland 1% 2-naphthylamine 23t h <
carcinogen 45 ERAOFD L5 cE X
Tws Fig. HDW. FTobb, SRV &
2-naphthylamine ZfF ¢t 3T 2-amino-
1-naphthol, # #1% 2-naphthylhydroxylamine
wich, b BEYEE b T,
glucuronic acid, sulphuric acid, phosphoric
acid, glutathione c ¥ & F 52X R
WL I R RE T, RT3 X ORAPIc R
no., chbo>5b, RAPPHE 3k glucu-
ronide 23 R & B-glucuronidase & X - T
hydrolyse X, proximate carcinogens % 4
5, ThARBRECERLCRET S, L
fe 3o CTRRHR B-glucuronidase o jEME % 1% ©
&5, BErHlzscenTELRNDL
nigink LTns

Boyland" %7, BMtEESEO R+ 6
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glucuronidase o {HEkAEL, MRIH % MH T,
HACHSIEFCE W O, BiEERSE
& B-glucuronidase BB EHL, <D 8-
glucuronidase {EMEL THF 5 it k- T,
BEOBRAYRIZBCLNTEL~L LR
WEBRRNIGHE O @BEL DTS,

e B-glucuronidase & FEMEERE & O BRI
DNWTIL, B OBERSH b B 53551050,
Boyland 3% % % X 5 12, R+ g-glucuronidase

o LA, BREBRECLALLOE
Bhrbo0h,, BENHFETS e, R

B-glucuronidase JEREMELS < 7n D D s 240,58,
67,65,69 B STl v, Ll Wwihie s Xk,
2-AAF ¥hn V. Bs RZ aELEBC13, 25380
foRHoBERAES, f-glucuronidase fHE
HEEHTH LA I Ty 2w o 2
VLB IE S © Fe 4 i R B-glucuronidase O FF
TR EBERTRAVIEERL TS & W
Z L5,
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B-glucuronidase E¥Ew*FL <, 1, 4-saccha-
rolactone 7% #REN/A ER T H 5 2 &,
19524E1c. Levvy I X » TR& 144, Boy-
land 1%z, A % 2-naphthylamine & 1, 4-sac-
charolactone # #4514 & = %, saccharolac-
tone PEH TR BEHORERMSA WL bl
SHiess, FERLISH MR L2s], BtEEY
FAELE WMELYD, EBROKKRERRL,
L L = 1, 4-saccharolactone @ g-glucuro-
nidase [HE/ER2E5 L, B TR WD,
KA B-glucuronidase EME & Lo 5 S A
BT E oo fody, B DIk 2-naphthylamine
2% 1, 4-saccharolactone OB H L CHBETE
T TH D LD, = OEBRIER, D, f-glucu-
ronidase MEEREIEE O RAERCELEL Tn 5
EdbEEmT S Lk TE v, 1, 4-sac
charolactone 5B, BIE O RAEREH W<
LN Tns &S &k, f-glucuroni-
dase 2EEREC RALPOBEFRE - T
BTERRLTWEO LHERL T35,

%@ & glucosaccharolactone ML DH @D
FEE RS, Bglucuronidase HEEHEF
HoXhimnd ok R iErEnl
B, 19644y, B-glucuronidase JHY:IHEE
YER® X v #yvs glucosaccharo 1:4, 3:6,-di-
Jactone 23 A S AL T\ 5 A339:2697, & O KA
BT CREET, (FHOERIEN R .
19654 /e b Lida B% ko T, L h EE
7, Lad L by gglucuronidase fHEEFEH
NEE T SE L LT, 2,5-di-O-acetyl-D-glu-
cosaccharo~ (1—4) (6—3)-dilactone 23IFE W72
Ihik. ERIOERD, coPBrls TF
v FPRAF® B-glucuronidase FEEER o 5 54
CHH IR TWD 2 EERL TS,

X, 2-AAF » D, L-tryptophan & % v T
JEBEEIE A %4 X ¢ 4 Dunning (1950%Y, 1958
) DEEL, 2-AAF ofRELEOATRIE
EAENRTFEE AT, BREEL4E L V0
L, D, L-tryptophan % 713 indole %A
RRcik 5 Licd o Tk, #9100 SicBEpES =
FELIccETHERHEINR, 20 & Boyland
(195D %= Morris (1960)°% & [F#E D EER T,

tryptophan # 7 1% indole @ i - <
2-AAF wwk» BREBREHEN B{/kd
EEFRL, okl tryptophan C FEEEEA S
FBDm, 2) 2-AAF ¢ tryptophan @ fy3E4
% FyEYE @ summation I© X 3 D5, 3) 2-
AATF o3 tryptophan ¥inic X » T2k
L, X Wi BIEWE L E LD, 4 tryp-
tophan O ft#ins 2-AAF @ ko <BLL, B
BYWBERELRDD, THEHD LHHALTND
#3, 2-naphthylamine # 7%z benzidine
tryptophan % #45Uk Bk, BEEY
HEU o o 203 f#ER»BIED, 2-AAF 8
tryptophan (R &L, LTOMR
FE U ErBENEERECESEL T
LEL B LB TES, Dyer (196%™,
v & 2-AAF & ¥ $ tryptophan wHe54
% &, JRep xanthurenic acid, kynurenic acid,
3-hydroxykynurenine »38¥n+ % = & %7<L,
Sbhiwone V. By &5+ 5L, chbol
BoP#r B T2 c L uR/LE, phitch
% V.Bs XZ 5., Tk xanthurenic acid %
KECHWT 2 2o bnk, 2-AAF & V. B
B MR AR, V. Be KZWRELX AU,

tryptophanf{#ic B4 &=L, chboWH
PIRFCHEINT 5D EHEL T SD,

L L Dunning 5%, indole 23 2-AAF
kD FREELREL, DYOLMmL o T ik
B, BREEsEmMT 5 & FE2 Tk D, McDo-
nald®:4 (1961, 1962) &, Oyasu®®(1963) %
Rk, indole 2 EIIEE © BAEBEL FD 5
—oOEFE L LC, indole 5.5, FTOA
WREHT T3,

SEORRFER T, HERAEHER 2-AAF
wom V.By RZ¥ X 0%, 2-AAF, tryptophan
GIRTEL, L2rdEERERZI0ALER
L T\ B, 2-AAF %gn V. Be XZE %
BB EEFITL 2R EAETTETD
- fe7s, 2-AAF tryptophan ¥sinEix, FiE4
TR, 30BL AT L 2 BHoElE, Eh
o TR (Table 8, 9, 10) oW Fihicd
RENT LD ICRERFNATRETEH H, trypto-
phan DEGIRGEZ LIS,
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e R B i 3 ¢ie Ekman & Strombeck(1947)
Lo THEOHMA R B © B R

ik, ZBOFEET I viidHEIhTws e
EMRIN THEDY, Dunning & DEREK I -
T, BERBPOFEERT 3 v tryptophan &
BET b0 CTHELBEE S LWI R
REINLZ RDB®, £ Price 5923,
BAREBNERE ORI RN CSROT
é&?:/#ﬁ¢mwﬁ3n1m5_a%%
¥, Brown!?~29 Quagliariello 5%, 2B D %
ORP oD, 3-hydroxykynurenine, 3-hydroxy-
anthranilic acid, kynurenine, anthranilic acid
I X DEBIFHCE L o TWB T ERRLT
W5 . Ziik, tryptophan 2 BH T 5 C 2iIC X
2T, IDIEMAI B RF TR, EEOH
WA R L e EEAEZ oSS,
&3 5 &, kynurenine, acetylkynurenine,
kynurenic acid oHHEN ScHmMT 560
BbBThb, Brown 7, [EMEmEE
P53 tryptophan XL, chrEE

tryptophan

|
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DOIREBT AT Tl 22355 O Thla»
MEDRTNWG, oDk, HEEE TR
LIiELE, BE¥ic4 8o tryptophan Y%
R*Kﬁﬁ?ékhic&ﬁ%&#f@%%
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%T?%@%%D BB RS bl
OWOBBHEDOHE, 5 WREE L2 BERD
T WEBOEE M L S IEE O Ak
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= L8 7 ¥k, tryptophan metabolites 23
BT s REWE CHED LT HORREE
HThBETBHADL NS,
2-AAF oft#rr, 2-naphthylamine o6&
& FREICBA & AT AR 2%, 2-naphthylamine
4% Boyland Lo#z ¥ U ¢, Fig. 5
DI SEELDLZENTES, Thbb, &0
BL5xhi 2-AAF 13, =& LTHT 2AA-1-
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O-glucuronide &7z b, Rtz s. <
+ 5 @ glucuronides i3 R4 o B-glucuronidase
ko TEDED free @ orthohydroxyamine
# 7213 N-hydroxyamine &7 b, zinRE
ERCFRL TBERA LS L0 TR VWAL
WA kWD, Liekis T, R B-glucuroe-
nidase yEME 2 HIHTHE, 2-AAF © X 218
FEEFNZ NS LR,

8H-thymidine autoradiography ¢ labeling
index R NIefESE, 2-AAF ¥ V. Be
RZBCHE TR L 2 SLA HEOEER
HrrERL TS, BHioBHRECS 5
C OFERE Boyland 0FE 2k & 0nWT
BT B & T& %, hyperplasia OHH &
e, labeling index o¥pplH»3, %0
FEFLIEDREBRCBETL, *H-thymidine &
D= HOWAN, BHEEREAEMESERL T
WhERE2 0, Pl b 2-AAF o
metabolites EET 5 EEL BN b0,
R BB #illadiEx STEL T w3 ok HL
T, 2-AAF % V. Be RZETix, SLAncz
NEHHEHL W3 c 2 nd b s, 258
Bie L BB 2T i Ric b,
labeling index xR Iz & B, 2-AAF
win V. Be RZFic kT, SLA B50%
Bato ¥ 0 LRIk, Tabb25BELEO
BHIOEESRE S SLA SE L TW5,

W IS 2-AAF,tryptophan T,
labeling index © 5 % Tk, SLA OEE R
IhTRWwbh, SLA BE5REE FREHOM
o#%n, 2-AAF % V. Bs XRZBOBAIZ Y
B o, BEREHED S 2 Tk, SLA
REEEIHL T vwiewv, zo#EREr Boy-
land OB L2 THHEPTER W, Thbb
B-glucuronidase ®BIE L 7o\ FEWE H3 BB
BECEALTw3 2 L 2RLTW B E 0,
FHCHKRI2 L 5THD, ERLD tryp-
tophan % 7zi% indole &5 T3z 2k ko
T, 2-AAF X rBHRErEFAShs
PRRINTWABL, W ED tryptophan met-
abolites 1D\~ < “o# 13 pellet implantation
T, BEHESEPEINTWBR, etk

DH 5D, glucuronides & U TR HEH
ANBEFEL LTV SHBY, tryptophan met-
abolites Dz, FFcfafans i,
free 0F FRPCHRINSE OB 55 &%
25 ERTE B bIE, B-glucuronidase %
L z#s» T B-glucuronidase fHZEH|S trypto-
phan metabolites i & 3 BB L T, %A
LEELTwWC kD, tOBKREHNTS
CTEMARETH B b Litinn,

#® B

2-acetylaminofluorene % X ¢¢ SLA (B-glu-
curonidase [HEAD %7 v reEL, 2-ace-
tylaminofluorene x4+ % g-glucuroni-
dase inhibitor D&%, BENOKEIE O HAVE
HoBLTHEL, >FD L5 hEREREE
iz,

1. 2058LA# o hyperplastic index (HPI)
BT 5L, V.Be XKZAREER TR, SLA
HEEDE > 23, HPL 2B Hgx AL
T 5 a8, tryptophan Fing B 55 cix, SLA
HmeFEmEmoMicig: A& HPL 0E2RD
7o,

2., BEREEEE @ $H-thymidine autoradiogra-
phy o labeling index (LD k, XIE#E 0.06
20.06% L Ccfto s v~70 LI iwvwin
SIERCHELTL, 2-AAF HEHIRRE
72igy, BWHERTERIRES, &1
— 7 ® LI 1%, 2-AAF 70 V.Be/k = R f 5.5
4.09+2.57; 2-AAF,SLA%IN V. Be XS A5
#: 1.95£1.48 (F3§;=3.00, P<{0.01); 2-AAF,
tryptophan, RNt 5.2 1 2.40+£1.57; 2-AAF
SLA, tryptophan ¥RipRELEE : 1.34+1.21
(Fi5=1.69, P<0.05) ; V. By xZAKEEH L
tryptophan YRinAHSHO ZLHBETH -
2 (F=2.68, P<0.01).

3. BEEREEEY, 25BLETO dor
DWTHB L, V.Bs RZ 2-AAF ¥RppAF : 18.
2% (6/33); V.Bs &RZ, 2-AAF, SLA ¥
0% (0/33) (x2=4.65, 0.01<P<0.05);
tryptophan, 2-AAF ¥RinE: : 44% (2/45);
tryptophan, 2-AAF, SLA ¥mE:: 15.0% @6



666 BN 7y PEEWEE - S-glucuronidase JHEH|

/40) (P>0.05) TH- 7.

4. ProgRcrRanhs 15K, V.B &
ZARLEEC B\ TR, BHEEED labeling
index 3 L O25HEMBIOBEREHEO VT
rd, SLA B50 BENRINE, ik
Boyland o# 2 wwd Tk CHHATE 5,

\Wo (g5 tryptophan ¥Rinm B8ERL5R T,
labeling index i\ Tk SLA BEOEE R
HoNnsH, BEREHEEDS 2 Tk SLA #
Logg8rrant, roRERFOS 2T,
Boyland 0Z 21k STk bk, Thbb
B-glucuronidase DOEAL-L 72\ WE DI
BHEE I,

CR#R BRI, H557H BARBREHYE &G
BTHEELL. )
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EEE L X ) RS e L B

o, RIBTRY, k0 HREREGR, HH
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