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Twenty-eight-day Repeat Dose Oral Toxicity Test of
Sodium 4-amino-1-naphthalenesulfonate in Rats

£ )

4TI /-1-F 795 LV ANEYEF P Y AD28H
BMERESOKSEEAK(DEI408) » D
Sprague-Dawley Z{Crj:CD) T v t BV TERBL /-,
REEIL, MEE SOGEBAMEIE), 100, 300BL U
1000 mg/kg & L7:. MiMEE & B EEL L 071000
mg/kgix G5B TILIHF10L, 1008 L UF300 mg/kg x5
BCIRIBSKYEFEHL, o) bERBEEB LU
1000 mg/kg xS HOMBESIE T4 HRORERR T
T8, LTORGELEL.

ZSHEEE L UREABRBEGIC, wIhoS5H
WBWTHIRTEHIED O, —fIREE, KE, EE
BB LURKRE, IRFRE, REFREOERIILH
YIRS RALLEEZONIELIEA O N h o
7o

—%, REYMMATEICBIT2nHEE{LFERE T,
HMEHED 1000 mg/kg R G HOGPTHER IS EIZED &
h, BBYERSCERLLMETHETEENGVE
AT S 4L7s.

BEDERDSL, RABREGHTILBIIL4-7 3 /-1-
FITI VL ANKIEES Y Y AOESES S, M-
$300mg/kg TH D EHMTL 7.

Hk

T HBMESSIUREREBORR

BBEWMEL LT, AAMEETERS bRt X 4
FI/L-FTELANKIEEF YA (O LB
516622, BFEI245.24, WRERK, HE176.1
%(w/w)) ZHY, AFH, ZREXEHFTICTREL
VAR

HERE % 20 %(w/v) DIRFEZ % 5 L ) BREES K
(BLEE59510AH, JBEM) BB L, 35612, &
D20 BIBEBE6BLU2 %(Wiv)IBEL 25 L5 KR
FRUTARL %, BRIECSEL, SERICEEL
o TEBRKE, WHICEERSLOBRDBL, FRICh
ELTHoERLL. B5REOFEBI4H 5161
MICIBOBETHT 7. b, ARREKOTEREAR
BIUVESHBRETERLAKER, 028 1L0520.0
%B{w/V)BHEBTOBBYEIL, BRIITCOABL, #

NIZHECZRUFHEILETHY, /o, H5HEHkKS -

DEBRYEDEEIL, IEBRENDI02~105% THhd
EHHER SN

2. BMbLUREAEHE

4B THEAL -#EED Sprague-Dawley & 5 v b
(Crj:CD;SPF, BAF ¥r—RA - Y 3—8) %6 BEIZ
b ) FHAF LK —BRECEFOZED O,
S A0 RBRICH L. B, SAEHIM
%@ LT, BFE24.0~255C, BE44~64 %, BEH
A9 15E/BERT, HRBA 1288R (7~ 1985 44T) (oI S
LEEEAT, SRESHEK T - JICIERYONEL,
BREE (CE2, BAZ L7M8)H & UKEA(BEFHA
BEEK) # BBICERSCTAFT L.

3. BBIUBEHY

58I, RABRMGANII WAL U CREEN
TEWHLA4-T I/ 1-F 7L AR R )Y
ADT vy MBI ATHBREZDESSHABOSE
FEEILLTHRE L. BIL, MO Sprague-Dawley ;&
Sy MMI4-FT3I/-1-F 75 VL ANKEES MDA
%100, 3008 X 71000 mg/kg DB T7 BRIRERS
L7365, SR s  — KB O E{bidin o hi
ot T, HBECBVTL, HEBHERSICREY
LEBbhaREmREEO LN -/, ULEDER
e, KRBT, CEEVA NS Ay [EAETAHY
B2AMORERSEERE] 16T, ML IR
B SHE% 1000 mg/kg & L, BUTAKHITERL,
fh L UBAEICIZ3008 L U100 mg/kgi 5B RE
L7z, 723, MEREE BB BRIESFRAKRO N
FHEOES L.

BT, BREMETIREOZVEROL DL, X
SRBIHOKREICE TV, RENBCEEAMEE
LEniTo7. BN, BEMBES L T1000
mg/kg RSB TIE, MBESEIORE L, 1008 L U300
mg/kg¥x SE T, K5MOWEHWE. T, Bif
MBS L U1000 mg/kgH5H TR, EHOLTHES
HRE#£TH, MEBOEEABRICHCNL.

4. WEHE

BEERIL, bBESA PS54 2 TEALBRYHYD
B AMORERSFHAE] CieVWEORS & L.
#5143, 1010, 288/H, SHAK~12KOMIZ,
7 v FABE LBV THEMAIIITY, BT, HH#
Eb5ml/kge LT, EREBICRKIEVIFITHIE S

NEEEIZH SO TEBICER L.
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5. A\
1) —RRENHRE

RSME S L URERARNMEEC T, BH, ECH
DEBEBERNT. T2, 2OV T, —BIKELRS
Wit ER, 588X 0KRS5% 01820 (BHEHAER
BRI 1) ERE L.

2) #ESICEHEORE

RS REA T, RSRAKERMERS%48, $28
PO 58 E L URIERARSMPIE, 260> T
LA ZEDEETHELHMEL, HZ5HMH 5 id0
EARYMETAB LUHARBE G BREOHER o
oo X, RSRGETIE, RSMAEAIL, %280
DIFGHF B L CREABRHAGE, £6liconT, 1
BIZIEOEETIB L/ ) DEEEDNHES 1T 7-.

3) ERE

HEBMETAMRSEBAICEELLIGYESD
EFVWHPGSICEBEIRL, F-AERBRAM&T A (A
FEIH) IS EMIEREBRFISH F, VwIh b 24T
Mr—UPNELTREL, RE (RETHE(RES
PHEBTKRT)), BABLVREEED),
FERRIF(AE200, X FF—)) IZDWTHRE L.
pH, &I, Z0&, 8, ¥ MK, EUynvs, yavy s
— T BILTHREORER, K37y —JIIE L T4
BFRILLPIIZERELL 2RI 0T, REBHKE(TLT 1 X
TAYIR/TN Ty 200, A TN B XUHE
BOEFAME) L > TERL .

4) MBEFRE

REMMETES L CEERSRPRE TR AL
b, @FiionT, 184V L 24BRBE S0 b,
R MWV ES - VEREr T CREBH# AR Y Y EDTA-
2KEHgEA & LT L, Coulter Counter (Model S-
PLUS IV, 9—)%—x Ly bo=s )2 X b FHRMmEk
B(EREHE), ANKK(EQIERE), Oexa (R
KEE), PHRLREE(ERIERE), BX MR
BEFERB) vllEL, ho v £ ESRmBRme
B, PHRMKMEEREB LA L2 )y ME¥
BHLA, F/, OEO—SMIBFKERL L, QRS
] (Wright-Giemsa Z£2) B & U'#iK7 f Bk 128 (Brecher
) ERDE. BB, 70U OYEVERE L USRS
Fa KT RFVEEBOBEIE, s B Y
LAEHEERE L TR L -0y BT, SEERH
H#(CA-3000, REEHTFH)ICLhBIEL .

5) MEELFRE

MR OMEFERED OOFRMICT EHE, ~/5Y >
YHREBRM L LTIRLL, #REPROES 58 L CEL
HREMNFEHH T EE (COBAS-FARA, T3 1)tk
h, REQBRE (YD Ly M), TLT I VigE (BCG
&), £33 L X 70— i (COD-DAOSHE), 7 K
BERE(Vax+— ¥ -G6PDHIE), RESTEE (Y
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HE (&8,
78,

L7 —+ GLDHi#E), 7 L7 F= iR (Jaffeis), 71
YT AAT 7S —HEEOSTZbO T ) B
BHE), GOTiEM (SSCCH), GPTi&EH (SSCCiE),
LDH & (Wroblewski-La Due i), W LB
(OCPCit), EiRY Vg (£ 77 v EREEE), Y
70514 FigE(GPO - DAOSH), y-GTPiEME(y-o
NS IN3F-ANFF4-2bO7 o) FERE), A/G
HBEEQREBIOCTLT7IVBEL VEHR)ZBIEL
7o, F7, 2HEVERESINERE (EA0S, A&T)IZL Y,
F MUY LBE(AF CEREE), AT NBRE( T
BWRiE), BFEE(I A CBERE)FHEL.

6) RIBYBE _
AROEMIZT| 2 &, LEIL U THRERIR % SI6F
LTHmERL-DL, BEBLUVESKONRNEBESEY
127, 17, E9WoO, IR, Tk 2%, M3
TDIERBEOEERHEYITY, EREEEYHRBOGE
TRLT, FRFhOHGEELEHR L. $612, B,
¥, TEME, B, N—5 -8, BFRE(LENEE
), SATHR(ETRZET), OB, M, FE S8
Reke, MERw, BUE, B, 2158, =85, O, &5,
Efn, WMEI/GIE, BER, B, YR, B
(KBRE), 4B, BEH (TS B L OBEERIZo
WTIE, 01 MY CEREBIEI0 %A MY Y i (pH 7.2) T
e L7, WEBHEFEBREE, KSURETEOSIRE)
W5 51000 mg/kgik S BB L CBEMBEORM,
B, OB, BRER, B, MR, 2Y, LEREIIowT,
NT 74 BB AT hXI Yy AT REELR
PYERLTEMLA. F/o, HSHBRTES LUEE
AR TROSIRIFICHIRICRENZHONIH
WMORBRERIZDOWTEEMR L.

6. #HEHAIB%

*E, #ffs, REERE, HE)B L UCEHBRHH
DMBFBRE, MWEECEREZLCICHEEEOMHEIC
DVWT, EEHTLICTEHEB L UCEREEY RO,
72, REBOBEASEESBREL SOIHULES D HE
i$, Bartlett DHFEEI & 5 58O — B ORE (BEK
HE5 %) % TV, DWC, FHHFBLBEE, —TE
BROFTERSFET Y, AE(EEKYE S %) OB
Dunnett® 5 v idScheffe D FETHERE 1T o 7.
—H, SR TR 5813 Kruskal-Wallis O NEfZ R
EEITV, BE(HEKYE S %) 7% & i Dunnett B 3 5
1Scheffe D BETE B/ B+ 1T/, T, REHF
DEEHEHY SD2H L 251361013, BHMEEL
HEMERSHEOREFHBEOEOREL, S£5HTH N
HStudent D tIRE, TEFHCHNL, Aspin-Welch D
tREEXTTo 7. 6, REBEABFRCL>VwTE, 7
L— K5 L7257 — % i3 Mann-Whitney ® UREIZ &
h, ¥/, B L — FoO4EHEE Fisher D EEREE
DRFEEICL ), BEARERE SRBRYERSEHLED
MOBEEREXIT o2 (BBAHE5%).
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1. —RRIREE

—HRARBEOT b E LT, H5HBbhoBEEdBECE
VT, HOLIBHSEEROBREICHE, EES L UBRED,
EERBRIM P C LML, WEVZOL N, o015
T, 5 HEE L CRIERBREM Y8 L T, Mmaiic
BEMFZOON. 362, MOIBTIE, H58MP,
SHEROEE IR A5, BHERERMM b Clafosk, 85,
BENFALGNL. T, H5HEFP, 1000 mg/kgik 5
BT, BO2B1ICBHDEBICHElALNR, £D)
LOIPHIGEEL AN, 864, REEOHD1H
T, F5F 9IRS HO—BHEOTREIZED SN
7.

2. k& (Fig. 1)
RSB L UREASRAM YA LT, ML HIZE
BB RRYERSHELOMTEYEBEICAEEEN
ZHoNh ol

3. B#HE (Fig. 2)

WESHEE L UEERRBEM AL T, #oFHEE
T, BEMEEEE BE L 1000 mg/kgix 5 B0
S5FESHOEXEEIIEML A, TV hoEER
WERSHIBVWIOFEZLZDON L o7,

4. BRIE#E (Table 1,2)

5 HAMARTHBORKEETIX, HD 1000 mg/kei% 5
BET36, ##D300 mg/kgiZ S HT2HIARF Y L E
YEHTH- 7. 2o OhnIBE T, SR
TP L URERBREBE T EOBREIC BV TEILYE
Ranizy, WIhoREEBIIBW T, FOHEH
Uh s EREICHEKFN L EEE o N, B
ATEBERE S WM E R GE E OB BB B SITRE L
EEZONBHLPLZELGRD LN o 7.

5. MEFRE (Table 3)
BSHRETROMBERE T, #EICBVT, W
FTHOREER 12 BFEM IR & SR ERSBOMIC
FEZEIZBDON R -7
EEABRMIME THORETIE, 1000 mg/kgfr 58
DHETHEEEBLI U~ 7Y v MEXEE I HY

L, E@H&E5 oy K75 AF VBRI EZICEBH L.

7., BCEROmEEIEEICHEL L.

6. MAAEILFIRE (Table 4)

S HRMRTEROMBEAEFERE T, BETREE
WEWEI GO, HTIL100 mg/kgis SEHEDO H L
v LR, 300 mg/kg xS HOBRELRE A BILK
TL, MTIE300 mg/kgix SHOEREY ViBENEEI
EFLLH, WIFRbHASKEROS 2 5L Tid 2 h -
7z T/, HED1000 mg/kg it G5 HOGPTIEMICEE
EfHnGh, #D1000 mg/kgRGHETIIZ L7 F2

VBEBIUSAND Y LABEOEELR LR B LY, GPT
BEHOEREL AN

Bl ABRMIMAR TR ORAE TIL, 1000 mg/kg$x 58
ZBWT, ETH MY Y ABEB L UGPTERNEE
CERL, 7T LBESEEIIRL L. 70, KT
B MY LBENSFEEILLRL.

7. RIEFRE
1) FBEE(Table 5)

RS HMETHIRGIOBEES TIY, MEIZBVT
BT BHE BRI SHOR THMES, HHES
EHUEEEEZOONE D01 ’

B8 SCER A 42 TR SIHR B 0 1000 mg/kg X 582 8B
FLEREOEHES, MONBICEELEIH AL
N F7:, HOERR, EOBEBLUVHOFRTE
BllEL L, oBRTHEEIIHEML -

2) EsrRR

RGBT B L CRIERSRAME T SR 0
WR T3, B, B, MR, EIE, TH) - HBX
URBIBCTERIEDBRE S, Ml bRBEME
BESILREAT 2 EBELNLIHEL LTI 2 h o 7.

3) REMEEEFE
PSR T EESAR I OB TS, M OB BB
B LU 1000 mg/kg 155 B 12 PUIR BB O BERF AL A5 A &
hrts, MHEMICEES L CBEOH LA ER>L -
7. 7, AERESICRRMERA A S 7300 me/kg i 58
DI 1PITIRMBRF 01T BIRIEI A0 b, R EEE
DH SN FEREOMELFICL, PIRBEMEO IR DR
PUBEEAON Do 7. BT, MBI
BEB X U°1000 mg/kg % 5 BEO BT BN M ATH & I,
HOMBEOSHIBEEEILEINTD HhH, HEEH
CHEB X UREDER d o7

IR TIE M OB AT IR S L 051000 mg/kg 5 EED
4P, MOMBDORIFIORE I EEHRAE A A
Sh, HOMEEOE2HOEHERBIZLEILEHRD
b, TEERICHEED L UBEOHS » 22T LD
of. 7, EEMBEORIFICERAA SR, 1000
mg/kg XS BOHIPICBEONES AL R S612,
PIRRES IR B BRI AT A & 72 100 mg/keg i SEEOHEL
B, MEFHICL BRI S NG, BECIHE
ERRAENH ST

T, B, FiE, UK, BIEBLCLEHECRE
3%, ZOMOBBHICEENALNTREICbHER
WEHESICRENT A L EL 5 NAREBEAEFHEIT L
Pot. BB, WThOFRAGFEN R bHEFENIC
HEEIBOONL D 7.

B BRI T B SIRHI T 1, MIRMIBEHAS
NEBE, EBRMERSICERNTL EEL O BEL
X h -7,
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Fig. 1 Body weight changes of rats treated with sodium 4-amino-1-naphthalenesulfonate in twenty-eight-day repeat

dose oral toxicity test
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Fig.2 Food intake of rats treated with sodium 4-amino-1-naphthalenesulfonate in twenty-eight-day repeat dose oral

toxicity test
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13

4-T3I-1-F 75 L AR BEF R T LD100,
30038 £ UF1000 mg/keg %, MM D Sprague-Dawley
{Cri:CDyZ »v Miz1B 1M, 288MIZ b7 > CREZD
"G5 L7,

TD&EFR, —HREOLY L TI1000 ma/ke 558
DI BT, RS EI0RIIX5%, —BEomE
DEOONTH, FRUBIEAS LD o 727 0HER
YWEORPHIIE D RIETIE W EHIL., T/,
kS5 HM PO FHEHEE T2, 1000 mg/kgk5HOH
THRE5ESADEIEEIEMLLY, BEfEET
1, WTFRLBRENLIDEELI OGN

EH1, REPMRTEADEBRETIE, RPEyry
%1000 mg/kg X G- B DOHEIPIT, 300 mg/kegix 58D
CRE2BITRREL o7, HERFHLECIdR
FHAZHE I MEBEELEB L UORBENE LA SN e h
o7z, Fiz, RPE YN VEEOR, SFEABEEEL K
CHBYEESHRT, YYLY rORBERIGIESHIHE
BLREL2ZBHATTLL. HBOLOEREHB LUV
RABBOKSRAELABMICE L 25, AL
BHELEFOTIRBOON, ThERXBTHEHLL
PROWMIEBCEINE FHELT-ER, BHAEHET
10KF8E, SEHEHTIORFIOEANBHETH - 7.
=%, FAHEERTHER L RARKIL, UMY BRER
e LT24-TYoun7=yy LB S MO LTE
RENATT /Al CYNEUP{ERLTT YV
BRLYEKETARICEFRALTEY, #EBRYEIHARK
DTV AEERG LT, TVRELERT ST
EREWIEEZOLNRS. DEOZ s, YYRE
YOG D WTHE, REBREEIRTOWERWE D 5
VL FOEY ORI & 2 RN S <, BRI
GIRELAZE T2 E L

Dl S ERHA R AL 7 B o0 o ¥ A T A 1000 mg/kg 1%
SHOMICBWT, BOXEOFELBALHEBO LN
A, BHEOBSHIZEESALNRT, FRIESIR
BEMELADON Lo, T, HEHEEAR LY
BEXABHBETHROOBECFRE T, 1000
mg/kg G RO IZGPTIERD LAMNAL R, KT
HEEELEOON. N6 DHEY UERTIZS W
. TAR2EB TEFLEYEOREMAREE] L L
TIT-> 7, SRBO28 BMREZOKRSHEHARBRICET
HHEOBRMBHEOMPCPTER L HE L HEE,
M E RS HSPEATHOGPTIENREETH Y, ¥
BYERSICER LR TH 20 gett G & il &
N, oM, mMEFRE, LRE(CFREB L URE
FR2IIBWIHDHFEESHREINLDY, wThd Y
BHESLOMENBL - TE Lo 7.

DEDOERD»S, KRBEETICBIT4-7 3 /-1-
FTIILANKIEF M) LADESZER S, S
4300 mg/kg TH D & WL,

EH5
RBREMEE | KEEH
REENE D ETE, HRAE%, EER,

MNEE—, HFHEAR,

B R,
Bf b TRR, ReHET, =HEEZ,
LHEFET '

BEREREL L & —  EERFER
T 257-8523 FEHES 729-5
Tel 0463-82-4751 Fax 0463-82-9627
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Table 1  Urinalysis in rats treated with sodium 4-amino-1-naphthalenesulfonate in twenty-eight-day repeat dose oral
toxicity test

Test period Occult Urobili-

Color " Turbidity pH Protein?  Glucose” Ketone Bilirubin blood nogen
Sex Group N Volume Specific
{mg/kg) {(mL/24hr) gravity Iy y -+  55606570758085280 - * + ++ - - * o+ -+ -+ + o o+

Administration

0 5 206+57" 10630012 5 0 32 ¢ 6 02 20190 0230 5 311 50 4010 50

Male 100 5 288+92 1.051 £0011 50 4 1 0001202013160 5 5040 50 5000 50
300 5 203+42 1061+0007 S50 32 000 21000230 5 320 50 4001 50

1000 S 16139 1.064+0010 4 1 4 1 0 0003101 0050 S 410 23 S000 50

0 5 '10.512.2‘ 10610008 41 32 02100011 4010 5 500 50 S000 41

Female 100 5 116+36 1.053+0009 50 50 000131005000 5 500 50 5000 50
300 5 2134152 10410024 3 2 50 1 60 2 2 70 0 0 3110 5 500 3 2 5000 50

1000 5 124%32 1048+0013 50 32 0001 4000 4100 5 500 50 5000 so0

Recovery

Male 0 5 301+11.1 1.053£0015 S5 0 4 1 001022000230 5 2 5 5 50

041 5 131 50 5000 41

~N
(3,
(=
o
(=]
—
-~
(=]
<>
(=

100 5 21660 10600010 3

100 5 500 50 5000 50
000 5 500 50 5000 50

-

Female 0 5 1590+42 1054+0009 41 50 00 013100
1000 5 146+30 104640005 50 3 2 000031

v

a)Mean+S.D. b)ly, Light yellow;y, Yellow c) -, Negative; %, Trace;+, Slight;++, Moderate,
d)-, Negative; +, Trace; +, 30 mg/dL;++, 100 mg/dL e)-, Negative f)+, 0.1 EU/dL;+, 1.0 EU/dL

Table 2  Urinalysis (sediment) in rats treated with sodium 4-amino-1-naphthalenesulfonate in twenty-eight-day
repeat dose oral toxicity test

Test period
Red blood cell * Crystal * Cast * White blood cell * Epithelial cell *
Sex Group N
(mg/kg) - o+ - £+ - - & - %
Administration
0 5 5 0 0 0 3 2 5 5 0 3 2
Male 100 5 5 0 0 0 5 0 S 5 0 4 1
300 5 4 0 1 0o 2 3 5 5 0 1
1000 5 5 00 0 3 2 5 5 0 5
0 5 5 0 0 0 5 0 5 5 0 1 4
Female 100 5 5 0 0 0 5 0 5 5 0 2 3
300 5 4 0 1 0 5 0 5 4 1 0 5
1000 5 5 0 0 0 5 0 5 5 0 2 3
Recovery
- Male 4 5 5 0 0 0 4 1 5 5 0 2 3
1000 5 5 0 0 0 2 3 ) 5 0 2 3
Female 0 5 5 0 0 0 4 1 5 : 5 0 2 3 -
1000 .5 5 0 0 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 ¢bserved;+, A few;+, Abundant
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Table 3  Hematological findings in rats treated with sodium 4-amino-1-naphthalenesulfonate in twenty-eight-day
repeat dose oral toxicity test

Test peciod ) Differential count of WBC (%)
Reticulo-
Sex Group N RBC Hb Ht  MCV MCH MCHC cyte WBC Neutro. Platelet PT APTT
(mg/kg) (x10/mm%) (g/dL) (%) (m? (pg) (%) (%) (X10¥/mm?) Band Seg. FEos. Baso. Mono. Lymph. (XI0'/mm3) (sec) (sec)

Administration
0 5 678 4.7 429 633 21.7 344 25 119 0 6 0 0 3 91 109.0 2Ll 270

+ 28 +£06 £22 19 08 *08 =06 +31 ) 4 0 2 2 5 * 61 42 %24

100 5 653 46 421 645 25 348 25 130 0 5 0 0 3 92 106.4 210 283
.'(: Male + 27 +03 06 +23 12 07 x03 +28 ) 3 0 0 1 *2 £ 52 +£22 %33
300 5 651 141 414 635 21.7 3.1 26 115 0 7 1 0 3 90 112.9 184 246

H+
o

+ 18 +05 18 £19 *07 £06 04 +20 ) k2 Xl 0 2 + 88 +42 *51

0 2 90 110.5 208 275
+ 48 £20 + 18

1000 5 643 144 419 651 224 344 3.0 120 G 8 0
+ 4 +02 07 212 +04 +05 04 +23 0 £4 0 0 *]

H
5]

87 95.6 150 233
39 £ 15 £ 31

—
[=}

0 5 646 141 404 626 219 350 23 44 0 11
+ 30 +06 13 18 £09 +05 =04 +20 +0 8 0 X0 I *10

+

100 5 671 143 411 61.3 213 34.8 1.9 61 0 6 1 0 1 92 105.1 149 235
Female + 23 206 +15 13 £05 +04 06 *18 +( +4 *+1 Eat] 1 £ 4 + 62 *07 * 12
300 5 646 140 406 628 217 345 15 58 0 6 0 0 1 92 99.9 155  23.5
+ 24 + 06 *13 06 *04 *+05 04 +10 +0 +4 +] +{ 1 t 4 + 69 *17 27
1000 5 653 M1 413 631 217 343 18 60 0 10 1 0 3 85 99.0 148 237
+ 33 + 10 +32 220 06 03 +04 *12 +0 3 £2 0 2 *£5 114 +15 %13
Recovery
i} 5 750 156 452 603 207 344 2.2 155 0 8 0 0 2 89 108.3 249 323
Male + 20 +03 +13 £08 04 £05 +03 44 0 5 0 0 X x5 x 94 27 £18
1000 5 723 150 43.2* 598 207 346 2.0 130 0 9 0 0 1 90 1073 224 29.2*
+ 17 04 £08 £ 11 =05 +03 204 +38 +0 +2 ] +0 *l £ 1 + 71 31 £12
0 5 680 4.1 410 603 208 344 19 75 0 10 1 0 2 88 99.3 148 240
Female + 36 06 18 £07 £03 +£02 205 +24 0 +9 *1 0 %2 *£10 + 138 08 k1l
-
1000 5 681 140 404 593 206 347 1.7 37 0 8 H 0 1 90 91.9 156 256
+ 8 +02 +08 +13 05 +03 06 +il +0 *4 +1 +0 *+*] x5 + 88 10 + 17

Parameter, Mean+S.D.
* Significantly different from 0 mg/kg, p<<0.05
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Table 4  Biochemical findings in rats treated with sodium 4-amino-1-naphthalenesulfonate in twenty-eight-day
repeat dose oral toxicity test

t period
Test perio Total  Albu- Creati- Total Triglyce- Inorg.

Sex Group N protein  min A/G  BUN nine Glucose choles- ride phos. Ca Na K Cl ALP LDH GPT GOT y-GTP
tero!
(mg (g/dL) (g/dL} (mg (mg {mg (mg {mg (mg (mg (mEq (mEa (mEq (U/L) (U/L) (U/L) (U/L) (U/L)

/kg) /dL)  /dL) /dL) /dL) /4Ly /dL)  /dL) /L) /Ly /L)

Adniinistration
¢ 5 54 30 124 15 0.6 122 43 68 8.2 9.0 1440 395 1055 296 158 23 61

02 +01 008 +2 * 01 + 16 +6 *11 .6 03 =+ 04 016 + 04 =60 £5 3 +5 %
100 5 5.1 28 120 14 0.6 1 36 55 7.9 87* 1437 388 106.8 311 114 20 55
‘Male +02 02 X017 £2 201 + 4 12 +8 +06 402 * 10 *017 * 1053 * § +2 +4 0
300 S 51 28 124 12 0.6 118 - 41 54 7.9 838 144.1 384 1069 350 112 24 58 1

0.1 201 2007 2 01 + 7 +5 +18 +03 101 % 11 023 * 1226 £22 *3 +6 =*1

1000 5 53 29 123 14 0.6 121 44 70 76 9.2 1439 371 1062 353 167 29* 68 0
0.1 02 016 +1 00 + 7 +6 +16 +05 01 + 08 017 £ 12+44 £33 +3 7 +0

0' 5 5.3 34 178 19 0.6 110 53 53 55 8.6 1432 384 1102 238 125 20 65
1151 £27 4 £6 £0

H

03 *01 *#010 =1 +00 + 16 *16 +20 +0.5 02 + 11 *024

100 5 53 32 158 18 0.6 13 50 48 5.8 8.7 1438 373 1107 177 114 18 59 i
Female . +03 +03 027 =2 00 £ 9 +11 +11 +0.5 02 * 04 *011 £ 08 £38 27 *3 £7 %1
300 5 51 32 1.67 18 0.6 117 42 42 6.6** 8.8 1438 369 1107 246 110 20 62 0

10 +7 4 +05 02 + 16 017 x 23 £2]1 16 *4 +£6 0

=+

02 *01 +009 =3 00

1000 5 5.6 35 166 18 o.7* 114 56 47 6.0 9.1** 1439 360 1108 185 148 24 59 0
04 02 019 2 01 + 10 +23 +21 +03 02 + 08 007 £ 11 52 x41 *6 +4 1
Recovery
0 5 55 3.1 1.26 15 0.6 129 41 58 6.8 9.0 142.1 4.05 1050 274 110 23 56
H3 03 #0101 +4 01 + 1l +9 +13 +#.1 01 + 04 013 + 08 57 £27 1 %3 +£0
Male
1000 5 S4 29 118 14 0.6 135 37 53 6.5 9.0 142.9* 3.80** 105.1 251 116 26* 59 0
+ 01 *02 #015 +2 01 £ 9 +7 +6 +05 01 + 05 009 +£ 10 £32 £32 *x2 6 0
0 5 55 33 150 18 0.7 135 43 40 5.3 9.0 1425 353 1091 177 108 20 60 0
Female +03 03 £022 +2 01 + 21 + 7 £9 +01 03 + 05 046 + 10 £31 £22 1. £+9 =£1
1000 5 5.3 32 150 18 0.7 118 45 36 56 90 1436% 366 1099 178 129 21 }57

+
©

+0.0 + 17 t 4 +05 +02 + 08 021 + 12 +45 +47 x5 X7 +£0

03 +02 024

H+

Parameter, Mean+S.D.
*, Significantly different from 0 mg/kg, p<0.05
**, Significantly different from 0 mg/kg, 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 Relative
Sex  Group N Bodyweight Brain Liver  Kidneys Adrenal Ovaries/ Brain Liver Kidneys Adrenal Ovaries/
glands Testes glands Testes
(mg/kg) (&) (mg) (mg) (mg) (mg) (mg) (mg/g)  (mg/g) (mg/g) (mg/g) (mg/g)

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

+ 119 676 =+ 507.7 £ 1700 +* 6.3 *219.1 +0360 + 0.691 20475 - +0.016  +0.752

100 5 3409 19109 112643 2522.0 50.8 3001.9 5.628 32.963 7.417 0.149 8.840
Male + 231 +889 +13226 2049 <+ 80 +159.1 +0487 + 2071  £0.650 +0.020 +0.766

30 5 3493 20200 111694 2645.1 47.1 2856.3 5.800 31.962 7.584 0.135 8.195
+ 232 +598 9234 1+ 1480 £65 + 886 30352 * 1342 #0374 0014  +0.370

1000 5 3703 20052 12196.1 2679.8 474 2885.5 5453 32.810 7.269 0.129 7.875
+ 36.1 1884 17748 + 1524 £ 49 +169.5 +0.520 + 2108 0452 +£0.021 +1.125

0 5 2174 1807.5 6707.0 - 1693.1 58.2 84.3 8.324 30.835 7.795 0.267 0.389
+ 11.5 +86.7 =+ 5763 + 829 + 90 + 84 +0.440 + 1852 #0369 10036 +0.044
100 5 204.7 1763.7 6316.1 1615.2 59.5 87.1 8.653 30.842 7.889 0.291 0.426
Female + 14.7 +63.7 =+ 5364 + 1367 * 4.2 + 16.2 +0709 X 0.749  £0.257 +0023 +0.078
300 5 222.9 1788.2 6618.0 1794.9 61.6 88.8 8.054 29.662 8.056 0.277 0.400
+ 179 +56.1 £ 6585 + 1686 * 24 + 96 +0545 + 1102  +0472 +£0.021 +0.046
1000 5 2165 1799.5 6554.2 1719.8 61.2 95.0 8.339 30.279 7.938 0.282 0.440
+ 14.0 +36.8 * 5609 + 1582 + 73 + 99 +0558 =+ 1.776  +0428 +0.021 +0.047

Recovery
0 5 413.0 2027.8  12915.1 2943.6 49.8 3461.8 4914 31.228 7.116 0.121 8384
+ 218 + 1020 +£1101.1 #2857 + 490 +270.4 +0.205 -+ 1158 +0.368 +0014 +0524

Male

1000 5 4429 2029.8 13785.1 3099.1 56.0 3258.7 4.593 31.137 6.991 0.127 7.375*
+ 195 489 2+ 9451 + 2306 + 56 +107.7 +0.284 + 1898 +0.235 0014 +0.512
0 5 254.1 1800.7 7519.0 17195 68.4 97.8 7.104 29.574 6.778 0.269 0.385
+ 136 +64.0 =+ 5897 £ 621 + 85 + 135 +0.442 + 1.144 +0311 +0.022 +0.045

Female
1000 5 2420 1791.0 6459.7* 17970 614 86.9 7410 26.712%* 7430 0.2%4 0.360

+ 102 951 + 1702 + 727 +58 + 140 +0484 + 0706 10260 +0.023 +0.066

Parameter, Mean+S.D.
*, Significantly different from 0 mg/kg, p<0.05
**, Significantly different from 0 mg/kg, p<0.01
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