28 HEIRE iz s Ht-E

5. BEHEB

1) —HREOHE

EEEE L UDEARPBYEL T, B, ELH
DEEERFSL. £7:, £Fl2T, —ERER RS
HEGEER, #F5B L RESH%O 1A 20 (O
M EyBEL 7.

2) HESLICERRENHE

SMEETHE, BSMBEMERSFE4H, E24
oS MEE L CREREEMSL, £fliconT
1B 2EOEETHRELMEL, S L EE
GBRBEEEATHIRLIVEARB - EECHERTT-
oo F7, RESEIATIE, REMMAAC, £2:ELE
DESHE S L CRERRGE S, 2fizonT,
BIZIEOBETIAH- Y OEEREORNES T 7.

3) REE

HESPMETRARSSBCERELBYESD

HOHPOSEERRL, §EEABRMMEETE (D
ERIBNCIEFEABRMAEH T, »InbH24RRN
Hr—JCPWELTRREL, B2 (RETHERES

PHETRY)), ERBICESGES), KE (E8E,

AR (AR200, A F7)) LowTBgELAL. 4k,
pH, #if, ZHE, #, ~ b YUy, so¥y) s
=5 BLULEOREE, AHr— JIINE L THe
BHELPUIIRI LI RIZDWT, RBEE (LT 1 A
FAv IR/ V=T vy 200, /54 T A=) B L UH
BOESFSEME IC L o TERLA.

4) MEPRE

S HEETHEDL X UAERBHME TR oK%
Ih, £HicDnT, 184 LUBBERESEE0b,
AL RNLE Y - MR CIEBE AR S D EDTA-
2K fiEE# & LT L, Coulter Counter (Model S-
TPLUS W, Z2—R¥—2 L bOZ ¥ AN 0 Rk
H(ERENE), QORE(ERERE), nexs (K
KEE), FHRBRER(BELERE), B LMK
B(EGEHE) #EEL, s 2B ESRLikne
X8, THRMROETEES LUV )y MEE
JHEbLf 34, DEO—SHUEBHRERE L, AMmEkS
3 (Wright-Giemsa %) £ & UBIRAR M IR (Brecher
Wyhkskoi:, &b, 7o oy ¥ sEBRE X UFESS
PEYHETTAF VIEEOBEIE, s BEF Y Y
LAFfgER & L TR L MR AT, SEEEES
B (CA3000, REERETM) C Lo EmL:,

5) IMAE(EFRE

Bk M SERED - ODFMIE SEE, ~) >
FHEERE LTI L, FRENMES S8 L TEAL
FREFEES B (COBAS-FARA, T iz L
h, REBBE(YY Ly M), 773 VBE(BCG
®).
WERE(S V3% F—¥-G6PDHE), RESFiE (v

342

&I L AT O WigE(COD-DAQSHE:), 7K |

L7 —¥ GLDHE), 7V 7F= /R (JaffeiE), 7L
AU T+ RAT7I—FEENAS o722 01) VB .
HEHE), GOTIEM(SSCCHE), GPTiHE(SSCCHE),
LDH &t (Wrablewski-La DuedE), d i LjERE
(OCPCH#), Wiy VgE (e 77 /BRiEdRE), U
FYeF 4 FigE(GPO - DAOSH), y-GTPiEH (y-7
NS IW-3-ANEEA-ZOTY FEEE), A/G
HEBEEQBEBIUTL7IVRELVER)ZHEL
7o 7, SHBEMESWEE(EA, ARTIICLD,
F U LEE(A G CEBEE), hYTLABE(AA
ThHE), EFEE(A 4 EEE) FEELA

6) IRERFIEHE .

R OFMmIzF{ ZEtE, LB L CHEER % W
LTHMERLI-OL, BES L UCHEBONENESE S
frofe. 7, E&olk, FiE, T8, 2%, BEZ
LIBREDEERE T T, SHEEELYHBEAOHKE
THRLT, FRENOHENERTEELA. 2612, I,
i, TEE, B, H—5-R, FRE(EENME
i), HTRIETREE), 6§, Wk, EE
fofe, MEEE, 2%, 8, tTieks, =8B, G, &,
HiG, BETIIE, BER, B, R, B
(KERE), LEMEE, BBH(TRE S LTHEERIZD
WL, 0.1 MY CEREEETI0 %k bw Y Y (pH 7.2) T
EsE L7z, FEMEGEREE, SSmETIEORSRE)
M7 51000 me/kg it S BE L OB EHREOR, £
M, GlE, R EhR, IR ST, LFHECOVWT,
RS 7 4 8%, AT hbELY L 4V o REER
EEELLTERLL. 3, H5UEMRTES L OEE
AERHI R T IO AIRAIC R F 0RO 6 N B
WOFWETIZoTHER LA

6. HEHLEE
&, BHE, RRE(RE, LE)bLUSHRHaE
OMFERE, MREERESR L L REEROEL
DNT, EBRILIITYES L UEEREE R, E
72, RERBOWRSEESBRES SOIBN LS LS
i, Bartlett DFTEEAT & B AELO—RIEDHE (F Bk
H5 %) 2TV, DWT, SEA—RREaE, —TR
BREOSHSHETV, BEEEKEDS %) O
Dunnett 3 5 3 & Scheffé D HETEERLK T - 72
—F, SEFE—ETRVIBEIE Kruskal-Wallis D NEGLAE
ERITV, FE(EFEAKES %)% 51X Dunnett £ & 5 V>
14 Schefe B H ik TH BB L fFors. T/, RERE
PRI SR R BHEIE, BEMEEEL
WRMERSEOLEHHEOEORTEE, E5%THR
(I Student DHIRTE, FENHTHILE, Aspin-Welch®
tRERAT o/, S04, RBEEHRC2wTE, 7
L— F&iF L 22 ¥ — # i3 Mann-Whitney D UBRE 1 &
B, F7z, BEY Y — FOGEER Fisher DERER
DFBEI L Y, BIEIEEE EHRYERSRLD
BOFEEREAIT > /= (HEAKE S %)

346




4T3 S AF T AU IR BEF Y L

R

1. —iRiREE

—REREOE(LE LT, BREMEGOEENBFCE
W, BOIBNCEROEE ISR, BEE X OHRED,
AEABRAE P T LIS, BEAA o, MOED 1H
Tif, $5HEE X RHEFABRIM B LT, MR
HEMNZHONL., X640, O 1IFTE, RSP,
RO E A, EERERIAN G T, W%,
BENAbNZ. T/, HREHFED, 1000 mg/kgik s
T, BEO2PICHEBOKRE CRENALN, F05
LOIFIEELAGRL, E6, AEOMD1H
T, EES WHCESHEO—EEOHEI DL R
FAS :

2. hE(Fig. 1)

?%ﬁﬁblU@wﬁﬁ%ﬁ%LLf (7 Do N
AR L B ER SR L DM TR RICEERG
LY (R N AN '

3. B8 (Fig. 2)

HS5HME L URERBIMFEL T, EOEIYIER
ETIE, HEAGEEEL E L € 1000 mg/ke Rk 5-HEDIR
HEZAOEFEIZENML -, BTituwTFhossk
MEESBCB O TOEEEREO S AL h o 1,

4. RiaE(Table 1,2)
HEHERTHEORBRETIE, 01000 mg/keix s
FET3H0, #0300 me/keiSHT2HERFE LY
YHEETH o7 FOBW(0POEET, RSHEME
THEB L CEEREARE T EOREI BN TEEIH
BEhid, WIFhOREEHICEWCh, TOHER
HbLHWREECHESERENETREED ST, B
AMIEE - PR EIR SR ORI ERSICRAL
EERONIHEL P LERFESO R o

5. MEFHEE (Table 3)
BRHMEETROOMBFRETE, BB T, v
TROBERE I FE RN L ARy ER S HoMI
HEATED N7z,
BHERBM R TEOKRE T, 1000 mg/kg i 55F
DHTMERRS LTF~T L7y MEFAEIIHD

L, &85 ba K77 2F VRS FECERL .

EFAS ﬁ?liémﬁiﬁﬂ‘ﬁﬁlliﬁiﬂ?bfz.

6. MREILRHRTE (Table 4)
WEHEHETIEOMEESERE T, EilstEiE s
HRYERSEORIIC, BETI00 me/kelf 5HOH L
Ly LB, 300 me/ke ik S HORBERIREFEETICE
TL, #T300 mg/kett SEOEILY VigEr A EIC
ERLEH, Wi ASEEROS 2L TRE Lo
fo. 7o, HDI000 meg/kg xS EHEOGPTERMEICAE S
EAVALR, MOI000 mg/keBRESHETE I LT F=

BT,

CEEBL AN ABEOREELERAB LT, GPT
EHOLEL RO N

EH R B TEEORETHE, 1000 mg/kg ik 58
KBWT, TH MY Y AREBLUGPTEBSFER
KERL, U7 LREIFEICEALL. £, BT
Ry LBENEEIIERLL.

T 7. IRIBFERE

1) #E&ER(Table 5)

FHRMETENRMOBEEE TR, BELBVT
BRGEBEL USRS ROR THEYESR, HHEE
ELIZFEERIZZS OGN0 /.

EES B R T SRR A O 1000 me/keir 58I B
UEEBREOBRMES I, BOFBIIFELEL AL
o, 7, BHEREC, EOBEBITROFMRTHE
EioEd L, oBRERCHEEICHENLE.

2) HRFHR

X EHMAT RS L CEERBRR SR TRHHREIOH
RETRLTH, B, BEE, IR, B, TR vSEBL
DBV TR S s, M b HRYHE
FECERTHEBEDNLIRL LB 2l .

3) FEEREAHR

S HEE TR E O CE, Moy
B £ 071000 mg/ke 13 58 2 FIRR A B DB ED S &
N, WREICEED LUOBREOBLILERL, o
7z F 7, FBREYICRELTERASA & 472 300 meg/kg £ 55
DI PICIABF G ICERIBIES R b, FOFER
Hh LN EREOMETE, PIREBEEOET OIS
PCRFEAD N ol BT, HEOFETE
BB L U000 mg/kg i S OIS as s b,
MomENEFICBE ARSI ED o, mIEE
CHEBL CREOZEE 2h ok

B T OB EES L 051000 mg/kgfx%ﬁ?@
%461, MOTMBEOEIGOERICFEEHRAEI A
L, HOMEOE 2O R SR KICHEILENED
MEMICEEDS L UREOHO M EIR LD
ofr. &7, BENBEONEPICERAZL T, 1000
me/ke P S HOB P SEOMIEN AL E. 55615,
ARSI B ERATH H 72 100 mg/kg kSO
FliE, M0l b BIEARES hiEh, EEICTE
HEURBEHH SN

Tof, T OFE UK BEBLULFNECRE
724, TOMBOAIREICRENHG NI b HER
WEESICREET S L F LR AFEEABRENTEIE L
Aol LB, WTNORBAGFRTRIC b HETEO
HEEETO LML h o7 ,
BB BRI T RS T, BN CREN LS

NABEL, #BRPERSCERTILEX N

ko,

. 343

347



28 QERERSHEHR

600
590
Male
500+
450 : v O
——/.
'_‘ O
= /V///O/
= 400 %é v/o
io 350~ é%
= 3004 : /g% Female
< | _FF e
/M 250 @/ ' = eﬁ’—’g-""‘ -
/ [ _—:_Eg::-—
200 K
' ' - o— U me/ke
Pl g A—— 100 mg/ke
150 & g/—ﬁ" . . o 300 mesk
— E
100 v-— 1000 mg/kg
5.0
.0__{ '—-——-—~—— Administration period { Recovery period —
{ T 1 T R ] 1 T 1 [ | I 1
1 4 8 11 15 18 22 25 23 4 8 il 14
( days )

Fig. 1 Body weight changes of rats treated with sodium 4-aminc-1-naphthalenesulfonate in twenty-eight-day repeat
dose oral toxicity test
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Fig.2 Fi oqd intake of rats treated with sodium 4-aminec-1-naphthalenesulfonate in twenty-eight-day repeat dose oral
toxicity test : A
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Urinalysis in rats treated with sodium 4-amino-1-naphthalenesulfonate in twenty-etght-day repeat dose oral

Table §
toxicity test
Test period e
Color®  Turbidity pH Protein®  Glucose”  Ketone®  Bilirubin* chk‘ Utobili c
bigod nogen *
Sex Group N Velume Specific :
{mg/kg!} {mL/24hr) gravity Iy y - + 556065 70758085200 -+ &+ - - -+ -+ + oty
Administration . .
0 5 206%£57* 10630012 50 32 00022010 0230 5 311 '5¢ 4010 5¢
Male 100 5 25892 105140011 50 41 08001 240201310 5 500 50 5000 50
306 5 203%42 106140007 50 32 000221000230 5 320 50 4001 50
1000 5 16F£39 E064:£0010 4 1 41 00003101 G059 5 410 23 5000 50
0 5 105%22 10610008 41 32 02100011 4010 5 500 50 5000 41
Female 100 5 116436 1053£0009 50 50 0001131090 50008 5 500 50 5000 50
300 5 2132152 1M1£0024 3 2 50 100220003110 5 500 32 5¢400 5 0
10G0 . 5. 12432 1.048:+0.013 5_0 32 0001 40 o 0 4100 5 500 50 5000 50
Recovery
Male 0 5 301+11] 105305 50 4 00102200 0230 5 ) 230 5 500 0 50
060 5 l21,6:i:6.0 L060+0010 3 2 50 00014000 0041 3 11 5 5000 41
Female © 5-15.9-‘!:4.2. 1054+0009 41 5 o003 1040 4100 5 500 5040 50
TI000 5 14630 1460005 50 3 00003110 5000 5 500 ¢ 00 50
a}Mean+S.D. bily, Light yellow:y, Yellow ¢}, Negative; &, Trace, +, Slight; ++, Moderate,

" d) -, Negative; £, Trace;+ 30 mg/dL;++ 100 mg/dL

e)-, Negative f)+, 0.1 EU/dL;+, LOEU/dL

Table 2
repeat dose oral toxiciiy test
Test period
Red bigod cell * Crystal ¥ Cast ® White blood cell * Epithelial cell *
. Sex Group N
{mg/ke) - o+ -+ o+ - - =+ - %
Administration
0 5 S 0 0 ¢ 3 2 5 5 0 3 2
Male 1) 5 5 0 0 4 5 0 5 5 0 4 1
300 5 4 0 1 0 2 3 5 5 0 )
1000 5 5 0-0 0 3 2 5 S ¢ 5 0
¢ 5 5 0 0 0 5 0 5 S o 1 4
Female 100 5 5 0 0 0 5 0 5 5 0 2 3
300 5 & 0 1 U5 0 5 41 0 5
1060 5 5 0 0 0 5 0 5 5 ¢ z 3
Recovery
- Male 4] i) 3
1000 5 5 ¢ 2 3 5 5 0 2 3
Female 0 5 0 1 5 5 0 2 3
1000 5 0 3 2 5 5 0 2 3

a)-, Not observed; *, 1-9 per 3 visual fields;+, 10-99 per 3 visual {fields b)-, Not ghserved; £, A few; +, Abundant
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Table3 Hematological findings in rats treated with sodium 4-amino-1-naphthalenesuolfonate in twenty-eight-day
repeat dose oral toxicity test

Test period . Differential count of WBC (%)
Reticulo-
Sex Group N REC o it MCV MCH MCHC cyte WBC MNeutro. Platelet PT APTT
{mg/kg) (x10mm?} (g/dLy (%) (um?) (pg} {%) (%) (X10¥mm?) Band Seg. Eos. Baso. Mono. Lymph. (Xi)¥mm?) {sec) (sec)

Administration
Q 5 678 W7 429 633 217 M4 25 i19
+ 28 06 £22 £19 £08 £08 +06 31 H) 4 H 0 2 5 £ 91 £42 +24

090 21 2790

(=]
(=1}
o
=
R 7]
o

064 2L 283
52 22 %33

(=}
[51]
[=]
<
Ly
=S

i : 100 5 653 146 421 645 225 348 2.5 130
: Male x 27 03 206 23 12 £07 03 28 H £ O o X ox2

H

1129 184 246

<
-
—
[=]
(4
g

- 360 5 851 141 414 635 217 341 26 115
%18 05 £18 £ 19 £07 £06 04 +20 H 2 ] ) £2 L+ 4 & 8B k42 £31

1060 5 643 144 419 651 224 344 3.0 120 0 8 0 ¢ 2 S0 1105 208 275
* 4 +02 07 £12 £04 £05 £04 +23 H x4 0 0 £ £5 x 48 20 £138

1
3
2
K]
]
i

{ a5 646 M1l 404 626 28 3[/O 23 44 9
;

: £30 £06 £13 £18 0% 05 =04  #20  +0 #£8 0 0 =l =10 *+ 39 £ 15 +31
3 wo 5 g7 143 &1 613 213 348 19 61 0 6 1 0 © %2 1051 143 235
5 Female £23  A06 £15 £13 05 04 06 25 +0 B4 H OB 4 o B2 D7 £12
._.‘5‘ . -

: 6 6 0 0 1 & 9% 155 235

u 4+ 6 1 & 956 150 233

300 5 646 o 406 823 217 4S5 15 58

H

é 24  £Q6 £13 £056 04 05 04 20 0 4 ol 0 £l £4 * 68 £ 17 +27

{

i 1000 B 653 M1 413 631 217 343 18 60 0 1o 1 0 3 8 - 90 M8 &7

£33 £10 £32 £20 06 03 04 12 H 3 £2 6 £2 £95 U4 £15 k13

.. Recovery .

, 0 H 750 156 452 603 207 344 22 185 0 3 0 0 2 89 1083 249 323

. Male #20 +03 £13 08 £04 05 03 44 H o+ 0 0 £l £5 £ 94 27 =18

4

i 1000 5 723 150* 432* 588 207 346 20 130 0 9 G ¢ 1 90 W73 224 29.2¢

+17 =04 £08 11 £05 03 04 38 +H) £ N H £ 1 = 7l =31 %12

3 - :

i ¢ 5 680 41 410 603 208 344 139 75 0 I 0 2 88 993 M8 240
#H 9 &1 20 A2 £10 £138 £08 11

Female + 36 086 18 £07 £403 £02 05 24

[=]
o
—
(=}
—
2
-]
=
=]
-
@
[=a]
bl
[-2]

100¢ 9 651 140 404 593 206 347 17 ar
+ '8 +02 £08 £13 £05 £03 06 *i1 H £4 £l H £ x5 £ 88 =10

Parameter, Mean+5.D. .
* Significantly different from 0 mg/kg, p<0.05

i, 2 et

347

351



28 AERERSH1EHE

Biochemical findings in rats treated with sodium 4-amino-1-naphthalenesulfonate in twenty-eight-day

Table 4
repeat dose oral toxicity test
iod
Test peri Total  Albu- Creati- Total Triglyce- Inorg.
Sex Group N protein min A/G  BUN nine Glucose choles- ride phes. Ca Na K Cl ALP LDH GPT GOT yGTP
tercl
{mg {g/dL) (g/dL} {mg (mg (mg {mg {mg {mg (mg (mEy [(mEq (miq (U/L} (U/L) (U/L) (U/LY (U/L)
/xg) /6Ly fdLy faby /ALy AdLY AAL) fdl /L) Ly A
Administration
4 5 54 S.Q 1.24 15 08 122 43 68 82 840 1440 385 1055 206 158 23 61
402 *01 008 £2 £01 + 16 6 )1 )6 03 * 04 016 £ 04 60 5 L+3 £5 £0
160 5 St 2% 120 14 0.6 381 36 5 7 8.7 1437 388 1068 3 114 20 5%
Male 0.2 02 #2HI7 2 201 + 4 +2 +8 +HE 02 £ 10 07 £ 10%53 x 9 £2 x4 4+
3 S 51 28 L4 1z 06 118 41 54 29 B8 1441 3B4 1065 350 132 1
31 201 #07 £2 =)L + 7 +5 :I:f3 403 #0431 £ L1 23 & 12 +26 £22 +3 6 L1
1000 5 53 29 1.23 14 06 121 K| 7.6 92 1439 371 1062 353 167 29* 68
#0101 02 016 L1 O £ 7 +6 +i6 0.5 .:tO.l + 08 017 + 12 +4f £33 3 7 X0
0. S 53 34 178 19 0.6 110 53 53 5.5 A8.6 1432 3.8'4 1102 238 12% 20 5 Q
03 +0)! #£0i0 *x1 00 -1 +16 +20 05 02 + L1 24+ 11 +£5 +27T 4 6 £0
w5 53 32 158 13 06 113 30 48 ‘5.8 87 1438 373 107 177 14 18 59 1
Female )3 03 7 2 HO 9 +11 +1t +05 2 + 04 X011 + 08 £38 £27 £3 *7 £1]
300 5 5.1 32 1.67 18 2] - 117 42 42 66" 88 1438 36% 1107 246 111G 20 62 4]
H2 0L 2009 3 200 * j0 + 7 +4 05 02 + 16 X017 £ 23 £2! £16 X4 6 %0
1000 S 56 - 35 1.66 18 o7 114 56 47 6.0 9.1** 1438 360 1108 185 148 24 59 0
04 02 019 2 01 * 10 +23 +21 03 #£02 X 05 007 £ 11 £852 £41 6 4 £
Recovery
¢ 5 5.5 3.1 1.26 15 0.6 129 41 58 6.8 2.0 142.1 405 1050 27 110 23
3 03 011 =4 01 + 11 +9 +13 #01 01 £ 04 +013 + 08 57 £27 1 £3 0
Tizle
0N 5 5.4 29 1.18 14 0.6 135 37 6.9 8.0 1429 3180** 1051 251 116 26% 5% 0
+£01 2 #0105 +2 01 + 2 +7° *6 5 01 = 05 £009 £ 10 £32 £32 2 £6 x40
0 5 55 3.3 150 18 0.7 135 43 40 53 9.0 1425 353 1091 177 108 20 60 0 -
Female 3 =03 022 42 #01 + 21 +7 +9 H1 03 £ 05 1046 & 10 +£31 £22 X1, £9 *1
100 5 53 3.2' L.50 13 0.7 118 56 90 1436* 366 1099 178 129 21 .5?
+0.0 + 17 + 9 +4 205 H2 £ 08 +£021 + 12 %45 £47 *5 *£7 *40

+03 02 H24 i

Parameter, Mean+S8.D.
*, Significantly different from 0 mg/kg, p<0.05
** Significantly different from 0 mg/ke, p<0.01
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Table 5  Absolute and relative organ weights in rats treated with sodium 4-amino-1-naphthalenesulfonate in twenty-
eight-day repeat dose oral toxicity test

Test period Absolute Retative

Ser.  Group N Bodyweight Brain Liver Kidneys Adrenal Ovaries/ Brain Liver Kidﬁeys Adrenal OQvaries/
glands  Testes : glands  Testes

(eng/kg} - (g {mg) {mg) (mg) (mg) (mg)  {mg/g) (mg/g) {(mglg) (melg) (mg/gl

Administration
0 5 354.6 19788 12366.5 2616.0 45.9 2873.0 5.590 34.875 7.381 0.130 8.116

+ 11.9 +676 =+ 507.7 1700 "+ 6.3 £219.1 0360 + 0681 10475 - 20016 £0.752

100 5 340.9 19109 112643 2522.0 50.8 3001.9 5628  32.963 7417 0.149 8.840
Male + 231 +889 13226 2049 £ 80 +£158.1 +0487 2071 +£D650 £0.020 £0.766

0 5 3493 20200 111694 2645.1 47.1 2856.3 5800  31.962 7.584 0.135 8.195
+ 232 +598 =+ 9234 + 1480 65 + 886 5 0352 £ 1342 20374 00147 030

100 5 370.3 20052  12196.1 2679.8 474 ' 28855 5453 32810 7.269 0.129 7875
+ 36.1 1884 £17748 £ 1524 £ 49 +169.5 4+0520 £ 2108 0452 £0021 £1.125

0 5 2174 18075 67070 - 1693.1 582 84.3 8.324 30.835 7.795 0.267 0.389
+ 115 BT £ 5763 + 829 £ 90 + 84 +0440 = 1852 | 10365 30036 0044

léO 5 2047 17637 63161 1615.2 59.5 87.1 8.653 30842 7.889 0.291 0.426
Female * 147 +63.7 + 5364 & 1367 42 + 16.2 0709 =+ 0749 £0.257 0023 0078
300 5 2228 17882  6618.0 1794.9 61.6 88.8 8.054 29.662 8056 0277 Q400

+ 179 4561 #6585 + 1686 * 24 + 96 +0.545 =+ L1002 10472  £0021 0046

1000 5 2165 17995  6554.2 17188 61.2 95.0 8339 30279 7.938 0.282 0.440
£ 140 368 £ 5609 £ 1582 £ 73 * 89 +0558 + 1776 0428 £0021 +0047

Recovery .
0 5 413.0 20278 120151 29436 49.8 3461.8 4.914 31.228 7.116 0.121 8.384

£ 218 + 1020 +110L1 £ 2857 X 40 +270.4 +205 £ L1588 0368  +£0.014 £0.524

Male
1000 5 4429 2029.8 13785.1 3099.1 56.0 3258.7 4.593 31.137 6.991 0.127 7375
+ 195 +488 + 9451 X 306 £ 56 +107.7 40284 + 1898 0235 0014 £0512

0 5 254.1 1800.7 75190 17195 684 978 7.104 29574 6778 0.269 0.385
+ 13.6 +640 £ 5887 L 621 £ 85 + 135 +0442 -+ 1144 £0311  £0.022 0045

Female ) .
1000 5 ° 2420 17810 6459.7F 1797.0 614 6.9 7410 26.712%  7430** 0244 0.360

+ 10.2 951 £ 1702 £ 727 £ 58 + 140 0484 £ 0706 10260 0023 +0.066

Parameter, Mean+SD. :
*, Significantly different from 0 mg/kg, p<0.05
** Significantly different from 0 mg/kg, p<Q.01
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Reverse Mutation Test of Sodium 4-amino-1-naphthalenesulfonate on Bacteria

£ )

CECDEF LD RRESRI B D I FEHATEED
—BELT, 4T3 /-1 F7F L ANKRIEEF Y
KUz DT Salmonella typhimurium TA100, TA1535,
TA98, TA1537 B &£ UF Escherichia colif WP2 uvrA % v
LIEIREREERBT LA vFa—2arigilkh
EiEL 7.

FHRBRICBT LMEEOERE O L2, FRETH
S9 mixFEHEF FTH L FRFETOLEHIZ 2 T5000~
313 pg/ TV — MAH2) OSEEERE L.

FREBLA2EERL-HER, ERYEOSEFEIZBY
THEESN-ERERE 0T, S9 mixDFEI
L6667, WwFhoBEkcBw TS REGEE) HBEN2
EREERERdor. Fi, SOmixOFEILLST,
VIROERIC B TORERERD G hah o i i
STL-FTI/-1-+ 7% yANFKrEBETI) S LOE
BRI EES L.

Pap-s

(fEA )

BY T+ VT REBN AmestiE £ b 198345527
Bz AFE L /- Salmonella typhimurivm TA98, TALQO,
TA1535, TAIS37" B X UEEAFEHEINITET BB
LB I985E 108 14 B A F L Escherichia coli
WP2 uvrA» OS5 EH TR WL, EHEERIBEREC
SSOCHUTREMEFLAbOFERLL.

RERIIBLC, SEEHAELRFER 2020522
a— p Yz 702 (Oxoid Nutrient Broth No.2,
Unipath#)25 g % 1 LOBEAUCER L THEEL-RE
AN 10 mLICIEE L, 37T CoEFRIRBISIEL 12
BEATHOREBMIERELIE Lk, HERICH
AL7. )

(e

GT I F TV ANKYES FY YA (O b
56622, AT {{FETEBHRE), FFX
Cill,NNaQ,S, #FE245.24 (I7k), #1761 % (Rl
P (REE) E LCa-+ 7707 2 850 ppm, B-F 7
FUTIr10~20ppm, 1-7T3/F7F b r-5-R 05k
YEEHOL%, 2T I/ FT 5L b AR VEHG0) ~
02 %% EL)DHERTH Y, BEOWHIBWEFTIRE

- EBTHAH. B, Aoy rOREES, EBRHBGES X

350

UERE T RIS ERET AL, Bl
4-FT I /--F 725 L ARKRCEEF M Y LESHE
A(DW, BRAIFRETE) B TRSIEE (50 mg/mL)
DEWEABLICE, RFETHEREICEEGRLL
LoERT. .

(BBt HEnED

FREAMBEYEE LCTFRObDERNE.

AF2 12-(2-7UN)-3-(5-= bO2-TYRIF & Y
LT 3N (FIEAEE T )

NaN; @ 7 Z1bF b Y & L (GHGHE T3)

ENNG: N-ZFU-N-= bO-N-= pEVFT =V
{Sigma Chemical Co.)

9-AA 19-7 3 /7 %Y Y (Sigma Chemical Co.)

AN 12-F 8 /T v b Tk v (AIRARE L)

NaN,{iZ DW iz, Ty AF AN K5 FEE
LFEM) ICEBR LD ERLL
(£ 55 £ 1S9 mix MR
1) by FPH- :

TI/ERAREBEELT, BEKkERwTD-EAT X,
LY AFVrBLFL-MI 7772005 mMEEK
BREABL, ThesBREE SEECRELL.
EEAKI00 mLIZ%F LT, #HRERX (Bacto-Agar, Difco
006 g, BMiL+ Y Y LO05 gDEIGTINA, -7
L—7ClE LEaBmsdik, ko7 /8K
WiEE I/I0BMA TRAL, #45CTIBRL .

2) |PIVI0—IEXFARE .

79 A5 4T AM-NSE (4 ) x> & VEEBRTSEG) %
AL, EALE. &8, £l LoihMEE TR
DEBNTHA.

e Sl I vy &4 02¢g
gk 2g
U TEEREZ S Y Y AEKIE - 10g
Y E—TyESYL C 192g
HEETEF P Y T A 066g
TR 20g
# R (OXOID Agar No.1) 15¢

FEO mmOY T — L IEHFN0 mLER L TADT
&b,

3) Sé mix .
SOmix | mLBA B UTOMRCHEEL, HHAMET
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RECRF L7

Sg* 0.t ml
WAL~ 739 AAKE 8 yemol
Bk Y 7 A ' 33 ymol
D-7Na— g\ i 5 pmol
B-NADPH 4 gemol
B-NADH _ 4 pmol
F Y-y oEEEET (pH 74) 100 gmol
LR SOK BE

# R L2-Se(F v a—< B EERLE. 2059
&, TEBOEDSDRT v FZ7 = /5N E s —
WEBGR 7 IR =HRES L CERLAF
ALV~ PO X RO LEFTETHS. -

(HEFE)

HEML T LA v xan—Ta viETERLL
 RBREICHBRYEER0L mLESEL, S9 mix 0.5
mL & EEHR0I mLEhz, 37CT205RIREL, 7
LA vydrar—Ss r2{al. _59 mix #HFE L
WIBEIZIE, SO mixDH IO MF R T a-Y v
BRRE T (OH 7.4)05 mL & A L. 7L A »Fas—2
a3y, by 7T H-2ml¥ EROREEICMITE
L, P —-XERTRSHCER L. EEL
Fib oy T H—HEE L%, 37T TISHEEEL,
BRERID—HEEHEIL7:. FRCEGAEHETR
WIHENEFRELHEL, #RWEIC L HHEED
FRERL, FERBRCHEBREIIS S 1IHOT L~
FPEEAL, ARBTREBEIDEAIEAN T L bR
AL KRR ZOERL, #EOFRME %D
Foo T, EEBEBRON D ISR Y T GEE)
BLUESHBKEOBEAEYETH T, HHRYERL
FIARORIE+ 475 R ) 7.

(IR OELE)

BRYEBE 7L - MIBUIERERE -~
(FHE) PBEESREC2EN LERL, BELEER
FMESL L UBRENRO O N BE B E T L

MRE LUEs

(Fhsts) _

5000, 1250, 313, 78.1, 195, 4.88, 1.92 pg/ 7 L — L i
ETHEMmLAKR, 59 mixOFECL LT, VIR
EHICB W COERMGEED SR/, 2T, &
HERTES mixFERFTBITEFTOERKEICOW
“C 5000, 2500, 1250, 625, 313 pg/ 7L — b DSRE R BHE
L7,

(AR

CERTTable I, 21RL. LEogESBCREY
ERLER, CENRRBRE I, HRYEOLRE
EBWIHERIN-HRBRERE IO~ Hid, S9 mix®
FEAZE ST, WTROEHRICE T b R (558 B

O FA RS 2ol F, SImixDFEIZL
G4, WYRLOEFRICBVWTLDRERUEED Sl d -
7. -

B EDEEN S, 4T 2/ 1-F 78V ANF BT
My roEERMEEEE R L.

O
1} D.M. Maron and B.N. Ames, Mutation Research, .
113, 173(1983).
2) MH.L. Green and W.J. Muriel, Mutation Research,
38,3(1975).
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4-T I/ A-F TR ZINKLEEF UL

BIREREHAR
Tablel  Results of reverse mutation test (I) of sodium 4-amino-i-naphthalenesuifonate on bacteria
With{+)or Test Substance Mumber of revertants {number of colonies/plate)
Without{-} Cencentration Base-pair change type Frameshift type
S9 mix (ug/plate) TAIO0 TA1535 WP2 uviA TASS TA1537
151 10 52 13 7
0 134 ( 145 6 { 13} 48 ( 48) 19 ( 18 13 (10
149 (= 9 22 (& 8) 43 (x5 21 (£ 4) 9 (=3
149 17 46 16 11
313 165 ( 148) 15 { 14) 47 (46} 26 (20 9 ( 9)
131 (=17 10 (£ 4) 46 (£ 1) 19 (x 5) 7 (x 2)
130 10 36 6 . 5
625 136 (142) 13 (12 58 ( 45) 19 (17 1 {10
"§9 mix 158 (%14) 13 (z2) 0 (£12) 16 (+ 2 3 4
) 164 18 34 12 13
1250 136 { 142) 1 ( 14) 50 (46} 13 ( 19) 9 ( 10)
137 (210} 12 (% 4) 53 (+10) 19 (£ 4) 3 (£ 3)
135 8 46 15 6
2500 146 ( 142) 1 { 9 45 { 45 Mo 14 8 {90
44 (£ 6) ¢ (2 43° (£ 2} 13 (£ 1) 12 {x 3)
134 12 40.". 14 7
5000 J138  { 134) 6 (12) 4z ( 43) 18 ( 16) 9 ( 8
. 131 (4 17 (& B} a7 (x4 17 (= 2) 8 (10
156 16 47 30 11
0 149 ( 153) 19 (17 37 ( 42) 23 (2% 8 ( 10)
154 (& 4) 17 (= 2) - 42 {x B) 21 (£ 5) i (* 2
157 20 53 22 8
313 153 ( 159) 15 ( 18) 43 ( 50) 21 ( 2) 8 ( 10)
167 (& 7) 11 (5 5 (£ 6) 2 (£ 3 13 (3
169 16 45 32 8
o 625 181 { i80) 11 ¢ 13) 53 _{ 46) 23 ( 26 s ( 9
52 mix 180 (£11) B &3 41 & 8 23 (% 5 n (2
(+ 192 13 54 27 10
1250 164 (178} 10 ( W) 38 ( s0 27 ( 24) 18 (. 11)
177 (+14) 19 (= 5) 57 (10 17 (* 6) 5 (27
155 16 : 51 19 no
2500 180 ( 183) 1 (17 43 ( 47 23 ( 22) 9 ( 10)
215 (£30) . | 19 (x 2) 48 (£ 4) 24 {+ 3) I 0
202 13 45 26 11
5000 156 { 182) 0. { 13 42 ( 46) 26 {20 9 { 9
189 (£ 24) 17 (& 4) 50 (& 4) 0 (£ 3 3 =2
Positve N AF2 ¢ NaN. ENNG AF-2 9-AA
coatrol ame . 3 -
Concentration
(ug/plate) 001 05 2 0.1 80
59 mix Number - -~ 799 405 648 748 529
of 740 750) 382 (420 541 (578} 687 { 704) 354 (431}
- . revertants 712 {(£44) | - 477 (x50) 545 (£61) 678 {(:38). 410 {:89)
Positve o y
control Name 2-AA, AN 2AA 2-A8 ZAA
" Concentration
{ug/plate} 2 10 05 2.
S9 mix Number 1172 ' 422 1717 475 179
of . 1253 (1190) 412 { 423) 1747 {1721) 433 - { 424) 137 { 167)
+) - revertants 1146  (£56) 436 (+12) 1700 (£24) 365 (% 56) 186 (£27)
AF—ZCZ-(Z-fl..lryi);3-(5-nii:r0-2-furyl}acry[amide, NaN;:sodium azide {Mean)
{+=5.D.)

ENNG:N-ethyl-N-nitro-N-itrosoguanidine, 9-AA:9-aminoacridine, 2-AA:Z-amincanthracene
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