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4-7T3/-1-T77 L RNKVEEF MY 7 LO28BRREZORSHHAR
(ElE14HRE) %HEHED Sprague-Dawley & (Crj:CD) S v hERWTER LI, RE5E
. MEREE B 0 GREEXTERED . 100, 300 HXTF 1000 mg/kg & L7c, HEHES &AM
B B LU 1000 mg/ke RSB TIE 1 BEL0MC, 100 & T 300 ng/kg ™S5 TIX]
BOREMAL. 20 bafdBiEls XU 1000 ng/kg R5EHOMHES 5L TI4RBEID
EERBEIT -~ 720 TOHR. UTORMEEEB

H 5B L CEREARIM S, FERED X O EBRYER SIS W TIRTHIIER
Hong, —MAKEE, FE, BEELSXURRE. MKRFIRE, REFENREDERIC
bHBRYHERSICER L2 LEX o B3E(LZASNEh o7,

—~F. B#EHEKRTHICE Y 3 MKEENRET, #i# 1000 ng/kg #E#Ho
GPTHEMENEEZRL, HRYERSICER LR TH AA[EEMNAT W & Hk X
i

UEDERI L. ARREMTIKBIE4-TI/-1-F75 VU RNE VBT B
Vo LOREERIS., MHEESD 300 ng/kg THHEHML



€:3 ED)

4-73/-1-F79 V2 RANFV/EEF MY LG, BIRES. {LES. KB, B
EmFOFEBAE LTLESHHINTWASY . £z, 196650 FA)/WHO D& T,
FHORLEBIEL. 1.5 ng/kg/day (90 mg/60 kg man/day) & LTWB?, 4[E,

FOECD BEF L FMEOR2EARICHELIBERAR) FXO-RELT, 4-7 3 /-
1-F7% Vs RNFRBFPYT7LDTy kT S28BRIREEDRGHERAR
(EHEI4BR) £ LT,



i #]

1. WAL IUKRSHBREDTS

wERME L LT, LORPEINIA-TI/-1-FT75 VL
v Rk VB b Yo L [CAS No.130-13-2, a v &S . aF8 245,24, %
FEEIR, BB 1 76. 1% w/w) . BERMEAFH : 19969 A17TH] 2V, AFR, %
BENEHPICTRE L,

HERMIE %20% (w/v) OBREICIEA XS HEESAK (BLERS : 9510AH, JERIZKH)
KB L. 61, CO0NBREESBLU2 %W Y) OBELRALIICBERRLT
B L7k, BEHICHEL. KEEICERE L, o, BREBREE. ATHICHEE» S
BOHL, Z2RICHELTHSER L, REREOCHSBUI A H5\3 6 BRI 1 BlO4E
BTt/ BB, ZBEHAMICEWVWT, 4-T3I/-1-F75 VU RIUKVEBF b
Vo LOREMHER (C-96-009) BLXUEBARETEBL R, 0.28 X U20%
w/v) BERPOHEEME L. HEHTO 6 BEE. Tk ZR2UNEIRETETH DY
(4 HHOEHBEEIICH W T20%OBEK THEMTH Lo, #ARE T HoRBER
Wi, 24BRANICEMEBBENSH L TERICKE L. BR2ERI S & N
ZHRELL7) (Appendix 10-1) | T/, HBEREPOEBRMEOSRIZ. rERED
102~105% T 5 - & AHEBE A/ (Appendix 10-2) o

2. BB LUET AL

1% 4 B TRA LD Sprague-Dawley % v b (Crj:CD;SPF. AAF + —ILX -
YSi—@, BREE Ly —£E)  (E1) %6 AMIChD FHfaE Lok, —miKeE
IZREDRD oNED - MR AR L GE2) . M3, 2EFHMEZE
CT. ®BE24. 0~25.5°C, @RE44~640% . BT EIEA10E]Fefdl. MRBAL12RERT (7 ~198%
RAD) CHE SN EEENT, SRBSHERY — Y (220X270X190 mn) i 1 L DI

(El)ﬁb%)\ﬁ H : 199%fl11A6H
1 ¥ . #f; 3oPC. HE; 350
F? i ﬁk E o ME; 72.5~80.7 g (F¥3 77.69)
HE; 76.2~87.8 g (35 83.12

EOO/E5HBAB  19%F11A128 Of - %)
RGGMREAE  © #E; 116.2~129.7 g (¥ 122.3 g)
i ; 135.3~146.6 g (¢35 140.2 o)

_.3__



=L, EREH (-2, BAY L7THED) BLUKEK (FHHKERRK) EHEICE
WSETHF L7, 186, e Licfbs L UBRKiCiE, RBRICKEE R algetn®
A oNHRMYOBRAERDD oNBh -1, 1o, BEYMOENCE RV FEANT—H
DEGESZEBL. SREILCBORLIBYH — NicHRITEES. . B (185
B) BIUBHMESEZELALTREY — Jichr. BEEHIOmBIE L

3. BELUHS T

ARRICBITBHRERR., ARBRRAKAINICREAAFRTCERLLL-TI/-1-F
THLVVALRVERF FUTLDS v Mibid 5 T BEREEORSHHRR GRBHE
&S : 0-96-009) OBHEESEICLTHRE LI, BB, D Sprague-Dawley F5 v b
4-7T3I/)-1-778 VRV FRVEEF MY TL% 100, 300 3K 1000 mg/kg @
FAETT HRRESRS LR, ARG —BREICDERIRD SN h -1,
/o, BRICBWTH, BEBEMERSICERT 3 L Bbh s REFRIBDH Shish > 1,
ULOHRNS, AFRBRTIE, (LBENV 1 T4 v TRABEZAV 528HMOR B 5H
R -7, ML LRSHREHEE 1000 ng/kg &L, 2UF 300 XU 100
mg/kg BEBEHRTE L, i, ML b | BFEEENEE S U TEsAkEZORE L
720

BT id. SRR OKEICE SV T, KENBLEEAMEEICE D ot &
BOIHES X UCHMBSELITICR UL, 8h. s HEABOHREES LU 1000 ng/kg
BEBHOHYESOBF VAN DS HILEEIRL., REHMMK TR, UAMORBIERARICAY
720

& (&S
B ®5ROBR
i3 i

TEENBE (HREsHEK 10 (1~10) 10 (31~40)
4-73-1-475Vv 20k @ik 100 mg/kg (2 %,w/v) 5 (11~15) 5 (41~45)
4-73)-1-F73bv 20k /8 M9 300 me/kg (626, w/v) 5 (16~20) 5 (46~50)
4-73)-1-175V 20k /BRIP4 1000 mg/kg (2026, w/v) 1 0 (21~30) 10 (51~60)
4. BEFHE

ARBROB SRR, LBEAI NS5 142 TRAFE LBV A28 BORIEREHHEHER)
ICREVWEOHRE & L,



#5@. 1516, 288/, 88 9:00~12:00 0T v FNABEE RV CHEW
STV, BREREI, M boml/kg & LT, BEBEEBIIE LEVESETRES N4
BIZESWTEBNICEE L.

5. M&EIEHE

1) —REOHE |

RSB LOBERRPMEE LT, BH. ECAOFEEFAEN, 2Fic>0
T —RRE e RS PEP R REHB L ORE%D | B 26, LIRS/ 1 0. &8
gL,

2) BEBIVEERONE

BREMBETIE, REFBEATEESE 4B, 8 2 ALROREIME L CEERE
i3, 2Fic>W\WT 1B 2 E0EETHEEZRE L. HEHHS 5 W iZEHERERIER
RTRBIUEHRAICHOEEOREEIT > 720 £y 2FNTOVTREHEE TSR
BRI, 8 2 BUROREHRS L CEERRER . 18 1 BoHET1 A4
DORERDFEEIT - 1o,

3) &

BEHMRTHE (R55H230) II&8HE LEMBESOBE VAN SILEERL., /M
ESBREE TE (EEE 9 B) REERBRALHE VTR b, RURRSEr —
WKINELTERR L. UTOHEBIZDWTRE L, 6. ph, &, BE. B, 7 b &
EVILEY, vrbEly /=7 rBIUBOREICIZ. K&y — VICE L TH 4 BELL
PUCERE L 7 R & R W e,

I/ =] HIE 3 B H # &
B - BEE R 2 —

PRE& it B XKiE REEZHETKRT)
tE HEBE K

pH - i1 - B - 8 - Tk HERA pzFys 200 OHIV=HE)
DaEN =Ky« EYNEY 7 "

i Bk T FBERER




4) MiRFIIRE

IRGHRIR T B L OEERRERE TROSMRICETLS, 2oV, 18750 L24
BRI E/LDD, XU M VE S — LRBE T CHESIE AL D EITA-2K % Hikk
BAE LTRAL, DTFOIRBICYWTRE L7, BH. 7o bo s UEkts L OEE
B bhbor RSS2 F VEBEOREICE. 72 VEEF MY 7 LEHEEER & UTERILL 72
M %AWz,

I E| ;M B & 5 B ¥ 5

FRIMEREL (RBC) B# (BXEvE) Coulter Counter Model S-PLUS IV
(I-My=-21 bazi2)

H M Ek% (WBC) n o ( 7o) 4

L ES= 00, 7 (REBERR) 7"

SERSRIMER AT (MCV) 7 (BXUEHE) 7

I/ MiER v (BB ”

ATy b fE (HE) ” (RBC < MCV 0. 001)

FERMmkmeREMCH) ~  (Hbx1000/RBC)
EEFRMBKIME R AR MCHC) #  (HbXx 100/Ht)

BBk 1H FRE (BIRMEHEER NETAMER
Wright-Giemsa %:f)
HEARAR MR LR Brecher # ”
Tatayty B (PT) SeRGEL R I CA-3000 (CRERERHET)
RS bosdTiafy %%FE?T) ’ ”
A

5) MEA(LFHIRE
AIRD MR FHRED - HDRMMIC e & ~ ¥ Z25BHER & LTRIML. €8
ENIMiR=58E L CUT OB W TREZETT - 1,

I8 H fl ¥ & £ B # 2%
BEORE Eobyb & BOARE(LFEB YN EE
COBAS-FARA(D¥a)
TV HEBE BCG & ”
aviro-n BE COD-DAQS #& ”
Thy FERE 7ha3+-¥ GGPDH # ”
FREZEZXEEGBUN)  9u7-f G£.DH & 4
BWTFsy BEE Jaffé & (Rate) 7
7»#U7fx779-ﬁ(ﬁ§ﬂ£ K3zhore2lyy BEEEE R 4
ALP)
GOT 7&tE SSCC & ”
GPT /& ” "
LDH #&tE Wroblewski-La Due i "
v -GTP &k v =TV I-3- iy -4-2boT o) P ”




1R H m € & & H # &

MIPVEIAE R GPO-DAOS HOAREMEHGSITESR
COBAS-FARA(uy2)

wmiR BE 77 BRBEEE ”

(Inorg. phos.)

ok BE 0CPC # ”

AG H itE

FHoL B {1y BRI 2L EHBREHERE BA0S (ALT)

hll I (%g ” ”

M " "

6) WEENRE

FEORMICE HE R, LB U THRESRE TN L CRIBR L7205, BESL
UM DRBRIBE LT »7co o SEMOM. FH. BE. S8, B8/ 30ED
ERATET., SEETERLUREOKETRLT, TRENOMBNEREEH LI,
S50z, B WHE. FEA. BR. ~—7—B. PRI (ERUMAZED) . BTR (&
TREST) o O . PR, EE. . BE. B8, 5. 6. 25, 5.
R B RRE IR, AEEE. B, BIOIIR. BEE CKRER) . LEME. B
(FESE) & URIRHICZLORD SN BE - MBE0 1 M U U BEE10% KL< Y
Vi (O T.2) TERE L, WEMSSORER, BEHME THROSHRED X OEE
RHBBATOWTH. By BB O PR B MR, SRR, AEEEIIOLTHEML
foidd, BRSBTS & CEERRIIRE T O SIRIN IRIIZELORD b i
BE BTV T HIT - 7

6. HETEE ‘

thE, BER. RRE (RER. HE) BIUOEHRAFOMKRENRE., MRELFES
RELSCICBEEROMEIC OV, SHIEICHSHEL L OEREREE RO &7,
BEHBR ORI, Bartlett OFEICLBHBO—HRIEDORE (BE/KHE: 5%)
TV, DVT, SEAS—REHE R, —TREMOSHSTETV. BE (FEKE
59%) D3 Dunnett & BV i3 Scheffée DHETEEIEZIT» 7. —A. N
—HTIRVEBA Kruskal-Wallis QIERMREETV., BE (FEKE: 5%) 8ol
Dunnett B3 B\ Vi3 Scheffe BOAFETEEHEEIT oo 7o, HEABRMKFO
BRI DWT I3, B IRE & R B SHOREEMEOZORER. FHHTHNIE

_7_



Student @ t BRE. AFFBTHIULL Aspin-Welch BEZTT -7, 51T, REBHEMA
RI2VTE. V= FRi Lic7 =213 Mann-Whitney U BREICK D, izl BESL
— FO&FHEZ Fisher EIREROFHIREICK D, HEMBREH & SHBRYEREHLO
HOBBEREERIT>7c (FEKE: 5%) ,

e i e bt Aot i & e e e et e o e e e e et et o s o
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1. —AIREE (Table 1-1,1-2, Appendix 1-1~1-4)

—RARIEDZEALE LT, EEREIcE W, D 1 T, B55EP. SFHOKLMIC
Hik. BB® L ORENZD S, BHEARARS K. RESBREINEID, o
D 1 BT, BREHRS L CEERBREIEEE U T, MRcREIBD SN, &5
2\ D 1 FlTid, BE5ERT, SO KEICHiRA. EHERASRIARAP TI3mE. &5,
BRENA SN, T, HBSHRIH, 1000 ng/kg ZE5HTIX. HO 2 FlICEHBOKE
ZHiRRA LN, ZOI 50 1HliIcRBE LA LN, S5, RFEOHD | FlTid. #%
EH1I9B ISR —BHEORENSBD i,

2. tk& (Fig. 1-1,1-2, Table 2-1, 2-2, Appendix 2-1~2-4)
MR E iz, BE5HME X CEEARIIEEE U T, AEIRE EHBRYERER LD
HTERERIBEDSNIE) > T,

3. g8 (Fig. 2, Table 3-1, 3-2, Appendix 3-1~3-4)

BEHEL X CEERBPEEEE LT, BOTBERTIE. BB LT
1000 mg/kg HBEBHOREE 8 HOENEBICHEML A, HTROVITMOBBRMER
BRICEWTHERERBD SN -1,

4. FR#RE (Table 4-1~4-4, Appendix 4-1~4-14)

BREHMK TEORRETIE. D 1000 ng/kg HEHTIHI, HoD 300 ng/kg #
SHTLHANRPEYIVE VIBHETH - 7o, ZToOfh, HE5HHRETES XU EIRRREIR
KRTHOREBICEWTREDHBEI NI, WTFhOREBEHICEWVWTH. ZOHIRFIEK
»5WVIREICHBEENSELIRD S NT, BIENBE & SKRYERSE & ORICHK
BYEBREICERLACEEZ SNAPELHAREIRD NN 7,

5. M#EEHRE (Table 5-1~5-4, Appendix 5-1~5-12)
BEHMAR TEHOMEFMREB T, IV T, WTIFNORBIEHIZ &AL REE
LHBRYEREBROBICEEZ D o Nh - 1,

_9_



EEABRMAME TEHORE TR, 1000 ne/kg HESBROETNERELS LU MY
Uy MEPSEEICED L. EEHS bo v KT S 2 F VEBENERICERE Ui, £/,
TREMHKEAERICED L.

6. MEEILFEIRAE (Table 6-1~6-4, Appendix 6-1~6-12)

RERMR TR OMIKELENRE T, FETRE S EREARSHOMIC, #Tid
100 mg/kg REBD AN T LBRE, 300 ng/kg HEHOREHBENEEICETL,
1000 mg/kg IRE5BHEDOGP TEMIERICER Lico E72. METIZ 300 ng/kg BREBIDE
YU BB, 1000 mg/kg BEBO /LT F_VEBEBIUAL VY ABENEEICE
HU7.

ERABRAMK TIROBKRETIE. 1000 ng/kg |EFHCHEWT, #THMY 7 LBE
BLUGPTEMENEEICER L. Y Y LEBENFEICED L, £/, HTIZF MY
TLBENEEICER L,

T. RESORE
1) ZZEEE (Table 7-1~7-8, Appendix T-1~7-12)

BSHE THERHARMOBEERTIE. MIEOTIIC bEEHRE - RRYESRS
BOMTHNER, HYERE LICHEZRRBY NS N -1,

ENEEER A THBREIRGAIO 1000 ng/ks HERICEY 5B BEOHRNERIL,
DERBTERITHM L. MOFBTERITHD Uiz, i, BEICHY 2HEMERI,
HOWRE X CHOFBTERICRD L, BOBB TR,

2) H#ErR (Table 8-1~8-4, Appendix 8-1~8-4)

REHIRK T s KO EEARBES TREREREA TR, M. Bk, 8. 8%, T
R HB L EEICELS R I e ds, i & bEBRYERSICERT 5 LEbHN
BESMNEEALIRIS I - T,

3) REMBFEMATR (Table 9-1, 9-2, Appendix 9-1~9-4)
SRR TERBRFIOFE T, MEOEENEES XU 1000 ng/kg H5EHICFYR
BRI A Snicht, MERICHEES JUBEOH LM EER M >, Fi.

b e e mmam 15w we s < e e e s L e e e e et o i a5



AIRAHCHEMEA A S htc 300 ng/kg R EEEOHE 1§ TIIMEEER I BUKIBE AR
L, REFREDNA NGO | FlTid. PREBEDIEK LD EMIEERIA SN
Tin-oto. BREBTIE. MEMEOEEIEE S LU 1000 mg/kg HEHOLFNIEISEMD A
S, HOMBEOLFIIBEBRILEN DD SNeH’, HEMICEESXUREEDEIRY
Mmo1,

BT R BOBREMRBES LT 1000 ng/ke BEHOE 4§, HOMEDL 3HIORE
ICIFERMIRMEN S S, BORBEDOR 2 FloRMEFMICILERENRD Shichi
AEICEE S L URBREOHSNEER LI - 1o, o, BEXBEOEE | FlICEBIaN A
54, 1000 ng/kg BEHOHE 1 HlIcBZOILBENA SN, I5IC. NIRMICEHEIC
BN A SN/ 100 ng/kg HREBOME | FI3. HEFEEIC SEIESHE X /2 i@d.
REIHEREMRBEN A SNl

Zoftl, K. B, O BEBLCLEMEICEREREL . TOMOAREICEEN
AoNH/EICOEBRMERSICERT 3 L ZX SN AREBHRFENELR D - 1,
1B, WTNOREBHBENFTRIC DHETFIICERZERRD ST ih - 7o,

EHEABRRE THERSI TR, NRMICEESASNAEE IR, HRYEREICER
THLEEZCNBEIBE T,



€ %]

4-TI/-1-F77 VL 2RNLKUBFNY 7LD 100, 300 BL 1000 mg/ke
%, WEMED Sprague-Dawley % (Crj:CD) S v hic 1 H 1B, 28HMICH > TRIEED
5. Ui,

ZORER. —HeRBDOZE(tE LT 1000 ng/kg HRSHOMHE | FlicBWT. BEHIIHIIC
fe5%. —BHEORENRD SN/, TNLBRITIIA SN - 1o o DERERYIE DRIl #L
HICES S RIETRABWE R L 7c, o, RS HRTOFISBER TIZ. 1000 ng/ke
BREBROETHRSE S HOENFEIEML 720N FENREEL TR, WIFRbESR
HIRLbLDLEEZ SN,

oI, REMME THORRETIE. RPEY L EVA 1000 ng/kg R5HDH 3§
T\ 300 mg/kg IBHEEOHE 2 FITEMEE 18 - 7oy, HBREENRBETIEEL, ThicHE
I MEELFES L CREBENEL A SN o7, oy RBEYLVE VRIEDRE. 78
BRI WERMERSH T, BV ILE L ORBRERISHSER & BRI s0IEE
Rl7c, BROOEHBERLLUCEHERRORSREZABRISRLCE A, AIRL
e EFEROZ(NED o, CThEALABRTHEA LIRS TE Y ILE 2 HE
L7-#ER. BHEHORSRETIOARS 8 K, mARBOKZRSRETIORDIOARNIBET
Boteo —Fy ARBTHEELLRRBER. CYLEVREREE LT 4-V 70T
= LS N T LTIERISNE VTV T LRI, EVLVECVHKERLTT VB
REERT HREEFBLTED, EBYENRBRO V7 /= LBERIGLT, 7V
BREERT ZEEEENEVIENELI NG, YLD &M o, RPEYILE L DEMKE
RISz oW, RAPCHEtt I N BMESH 5 Vi3 2 OREY L HBRTICS TN HHE
& DEZEINIC X A FHEMAE . HBRMERSICER L AL TRIEV SNl L,

Bl RBRYIEK T O MEFORE T 1000 ng/kg HESHOMICH VT, BKED
BELUREOHRD oNH, BMBROFHIICREANA SN T T D RIEFENE
ELBBH SN -, E7o, BSHHES X CEIEHARARE TROMBRELFIRET
i3, 1000 mg/kg IREBOMBEICGP THEHRD LANAGH, #TREEZLEDON
2o NOOBEEESHERICEVGEE 2 E-IC TBIFRCEMEOR 2t RREE] O
—BE L TiTbh A BBROBEMKIERNRSELARD D b, ARRZR< IARD
BEOMBGP THEL (£3) &HEgd &, s bRSHARKTROGP THEMR



BETHO. PRYERSERL 2ATRTH BAIEESRYV SHBT I 04, i
FRWERSCERL L EEX o A HRBENECEBD ORI o /oo ZOMb. IS
HRE., MBRECEAIREL JUCRBEELSVTHHEZSBR IS WFhb il

BRYERS & OBENHE S D TR - 1o

PUEoEBEIS, ARBERGETIBIFAR4-TI /) -1 -F72 LRk VES b
Ny ADEEEEL. MiEEd 300 ng/ke THB LML 7,

(E3)

(HEB 5 BARTIE T )

(GPT #B4k : U/1] Y¥nadsbysy & 27 +
DYERFIZ (2-THEVIFW) IATH ¢ 27 £ 4
m-ZhOAVEVANEUERFIOL 1 22 6

(B 5 ARTHE T IRs)

[GPT ¥&HHE : U/1] yvhundolziy @ 23 &
YYREMA (2-THVIFL)IAFL ¢ 19 + 2
m-=Fa B ANE VR FROL 2 19 3

(MR R ER BRI T )
[GPT ¥EHE : U/1] y9hungol7iy @ 22 +
DUEEMIA (2-THYIFN) IAFN ¢ 24 £ 3
n-ZbOAE NGV EEF YL ¢ 26 = 5

(i 1] 78 SR B R T )

(GPT 75k : U/1] Jvpnas7sy @ 19 %
YYEEFIA (2-TMYIFN) 17N ¢ 26 7
m-- IRV EVANE/EEFROL 2 20 &

 RERWEOBE

+
3

JyvruanFrrIvia—viEAn

3

9

3

1

(GOT 7&#E : U/1] Y9povionyiy @ 68 = 13
VEEMIZ (2-THVIFN) IATE 1 67 = 5
m-=POAVE AVEV BT HIOL 1 64 E 12

(GOT ¥EHE : U/1] Jvhmad?sy ¢« 70 + 19
UVEENIR (2-THVIFL)IAT ¢ 54 + 5
m-=FIAVEYANEVREHHYOL - Bl £ 8

(GOT &M - U/1] I¥undun7iy : 56 £ 6
DVEEMA (2-TFVIFL)IAFN ¢ 59 + 5
m-= A EVANEVEETRYOL - 69 & 6

(GOT #B4E - U/1] Uuadubpsy @ 52 = 6
VUEERIA(2-THYIFL) IATL ¢ 64 £ 9
m-=FRAVEVALEV/EETMIL ¢ 58 = 8

VUBMYR (-T2 F0N) TXFLIa—VEAA N
n-=ta~_XUE R NF VS Y YA ERRK

G x—F — Byt iEusEE
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Collins T.F.X., Mclaughlin J. :Teratology studies on food colourings.
PartII. Embryotoxicity of R salt and metabolites of amaranth(FD & C Red
No.2) in rats

Food Cosmet. Toxicol. 11:355-365. (1973)

Joint FAO/WHO Expert Committee on Food Additives:Specifications for [dentity

and Purity and Toxicological Evaluation of Food Colours.
WHO/Food Add. /66. 25, F. A. 0. Nutr. Mtg Rep. Ser. no. 38B. (1966)p. 22.
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weight changes in male rats orally administered with sodium naphthionate for 28 days
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Fig 1-2 Body weight changes in female rats orally administered with sodium naphthionate for 28 days
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Fig 2 Food intake in rats orally administered with sodium naphthionate for 28 days



Table 1-1  Weekly summary of clinical findings of male rats orally administered with sodium naphthionate for 28 days

Number of animals with clinical signs

Clinical signs Group Number of =~ —— Days of administration period ——  — Days of withdrawal period — — Total —
(mg/kg) animals 1-7 8-14 1521 22-29 1-7 8-15
Control 10 5 0 0 | 1 1 0 1
Crust 100 5O 0 0 0 0 0
300 5 @ 0 0 0 0 0
1000 10 5 0 0 0 2 0 0 2
Control 10 ® 0 0 1 1 0 0 |
Ulcer 100 5 0 0 0 0 0
300 5 (0 0 0 0 0 0
1000 10 (5) 0 l 1 1 0 0 1
Control 10 (5) 0 0 0 2 2 1 2
Loss of fur 100 5 0 0 0 0 0
300 5 0 0 0 0 0
1000 10 ) 0 0 0 0 0 0 0

Parenthesis are number of animals in withdrawal period



Table 1-2  Weekly summary of clinical findings of female rats orally administered with sodium naphthionate for 28 days

Number of animals with clinical signs

Clinical signs Group Number of = ——— Days of administration period —  —— Days of withdrawal period — -— Total —
(mg/kg) animals * 1-7 8-14 1521 22-29 -7 8-15

Control 10 ) 0 0 0 0 0 0 0
Transient salivation 100 5 (0) 0 0 0 0 0
immediately after 300 5 (0 0 0 0 0 0
administration 1000 10 ® 0 0 1 0 0 0 1
Control 10 ® 0 0 0 1 1 1 1
Crust 100 5 ) 0 0 0 0 0
300 5 0 0 0 0 0
1000 10 (5) 0 0 0 0 0 0 0
Control 10 ® 0 0 0 0 0 1 1
Ulcer 100 5 0 0 0 0 0
300 5 0 0 0 0 0
1000 10 G 0 0 0 0 0 0 0
Control 10 (5) 0 0 0 0 0 1 1
Loss of fur 100 5 0 0 0 0 0 0
300 5O 0 0 0 0 0
1000 10 () 0 0 0 0 0 0 0

Parenthesis are number of animals in withdrawal period



Table 2-1 Body weight changes in male rats orally admin

pred with sodium naphthionate for 28 days

Administration period (day)

Withdrawal period (day)

Group
ist 4th 8th 1ith 15th 18th 22nd 25th 28th 1st 4th 8th 11th 14th
(10 (10) (10) (10) (10) (10) (10) (10) (10} (5) (5) (8) (5) (5)
Control 140.4 168.2 202.8 230.0 265.0 290.5 326.4 349.8 373.9 364.3 389.9 414.4 431.0 445.8
£3.6 4. 16.0 7.6 +10.5 $12.7 +16.2 +19.2 +22.5 +20.3 $18.8 +18.2 *22.3 £24.3
(8) (5) (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 139.7 167.4 204.1 231.4 267.5 295.1 329.6 354.8 376.7
2.6 +3.8 +6.0 £10.2 +13.8 $15.1 $20.1 £23.9 227.6
(5) (5) {5) (5} (5 (5 (5) (5) (B)
300 mg/kg 140.3 169.7 207.4 233.1 268.8 296.6 334.4 360.2 384.6
*]. 5.1 $9.2 *12.2 +14.3 $16.3 121.4 $24.6 +27.4
(10) (10) (10) (10) (10} (10) (10) (10) (10) (5) (5) (5) (5) (5)
1000 mg/kg 140.1 170.1 209.5 239.5 277.2 306.7 345.3 371.1 396.1 390.9 416.9 447.0 463.6 479.7
+3.3 5.3 7.2 £10.0 $15.2 $19.8 +26.8 $29.2 £32.5 $20.5 +24. 126.2 +25.7 t25.5
Parameter : Mean(g)+S.D.

)

: Number of animals



Table 2-2 Body weight changes in female rats orally adm

stered with Sodium naphthionate for 28 days

Administration period (day)

Withdrawal period (day)

Group

1st 4th gth 11th 15th 18th 22nd 25th 28th ist 4th 8th 11th 14th
(@3] (10> (10) (10) (10) (10) (10) (10 (10) (5) (5) (5) (%) (5)
Control 121.8 139.9 158.7 172.3 186.3 197.8 213.2 226.7 235.1 237.4 247.7 259.6 265.2 2717.5
+3.9 x5, 6.5 6.5 6. 8.5 7.9 9.8 +11.3 +9.8 +11.4 £13.6 +13.1 +13.6

(5) (5) (5) (5) (5) (5) (5) (5) (5

100 mg/kg 122.1 138.1 155.8 167.7 179.0 190.3 203.7 214.4 226.2

+3.9 +7.6 £10.7 $13.2 £15.3 £14.3 +13.8 +18.4 +18.1

(5) (5) (5) (5) (5) (S) (5) (5) (5)

300 mg/kg 123.9 143.0 163.8 175.0 190.5 206.0 221.1 234.9 246.8

+4.8 6.2 8.1 8.4 8.3 *15.9 +19.3 *21.4 +19.7
(10} (10) (10) (10) (10} (10) (10 (10) (10) (5) (5) (5) (5) (S5)
1000 ma/kg 122.0 138.9 156.7 169.8 184.0 196.2 212.0 223.7 232.4 231.7 238.0 248.3 254.9 264.0
*2.9 4.6 %6, 8.4 8.3 +10.3 $12.2 £12.9 $13.1 7.7 9.8 *11.1 £13.7 £11.0

Parameter : Mean(9)+S.D.

)

¢ Number of animals



Table 3-1 Food intake in male rats orally administered ¥« sodium naphthionate for 28 days

Administration period (day) Withdr?gal period
ay)
Group
1st 8th 15th 22nd 1st 8th
(10) (10) (10) (10) (5) (5)
Control 19.5 22.8 26.4 28.7 31.6 32.0
*1.7 *1.5 $2.2 £2.3 +2.0 2.8
(5) (5) (5) (5)
100 mg/kg 19.9 23.8 27.2 28.1
1.5 *1.5 2.9 *3.1
{5) (5) (5) (5)
300 mg/kg 20.2 23.5 26.8 29.3
30.9 *1.5 +2.5 £2.5
(10) (10) (10) (10) (5) (5)
1000 mg/kg 20.8 25.6* 28.8 31.6 32.5 33.6
*1.4 2.3 2.7 4.1 +2.9 $2.9
Parameter : Mean(g)xS.D. * : Significantly different from control. p<0.05

( ) : Number of animals



Table 3-2 Food intake in female rats orally administere .th sodium naphthionate for 28 days

Administration period (day) withdragal reriod
(day)
Group
1st 8th 15th 22nd ist 8th
(10) (10) (10} (10) (5) (5)
Control 17.3 18.0 19.9 19.4 22.17 23.6
0.9 1.7 $2.2 1.9 $2.1 +3.4
(5) (5) (5) (5)
100 mg/kg 16.4 15.8 18.2 20.3
+1.4 +1.4 2.9 3.4
(5) (5) (5) (5)
300 ng/kg 17.2 18.6 21.4 20.2
t1.6 2.4 2.7 $2.6
(10 (10) (100 (10 (5) {5)
1000 mg/kg 16.6 18.4 19.6 20.0 21.2 21.7
$0.7 $2.1 £2.3 2.4 £2.0 . %1.9
Parameter : Mean(g):S.D.
( ) : Number of animals



Table 4-1

Urinalysis in rats orally administered with sodium naphthionate for 28 days
Results on the 23rd day of the administration period

Number Color®  Turbidity® o Protein? Ketone® Occult blood  Urobilinogen®
Sex Group of Volume Specific
(me/kg) animals (ml/24hr) gravity ly y - + 5.560657.0758085200 — £ + + -+ + # + +
Control 5 20657 L063£0.012 5 0 3 2 0002 2010 02 11 4 010 5 0
100 5 288+92 10610011 5 0 4 1 ¢ 0012020 13 0 0 5 000 5 0
Male
' 300 5 2.3t42 LO61£ 0007 5 0 3 2 0002 2100 02 2 0 4 0 0 1 5 0
1000 5 161389 L0000 4 1 4 1 0000 3101 00 1 0 5000 5 0
Control 5 105522 L0061 008 4 1 3 2 02100011 40 0 0 5000 4 1
100 5 1L6£36 10530009 5 0 5 0 0001 3100 50 0 0 5000 5 0
Female
300 5 21.3%15.2 L04l:x004 3 2 50 1 002 2000 31 00 500 0 5 0
1000 5 124+32 1048+0013 5 0 3 2 0 0 01 4000 41 00 5 000 5 0
a) meant S.D.
b) ly :light vellow, y :yellow
:trace, + :slight, + :moderate

¢) — :negative, =+
d — :negative, =%
e) — :negative
f) £ :0.1 EU/dl,

:trace, + :30 mg/dl

+ :1.0 EU/dl



Table 4-2 Urinalysis in rats orally administered with sodium naphthionate for 28 days
Results(sediment) on the 23rd day of the administration period

Number Red blood cell® Crystal? Cast® White blood cell®  Epithelial cell®
Sex Group of
(mg/kg) animals — + + - + + — — + - +
Control 5 5 0 0 0 3 2 5 5 0 3 2
100 5 5 0 0 0 5 0 5 5 0 4 1
Male
300 5 4 0 1 0 2 3 5 5 0 | 4
1000 5 5 0 0 0 3 2 5 5 0 5 0
Control 5 5 0 0 0 5 0 5 ' 5 0 1 4
100 5 5 0 0 0 ‘5 0 5 5 0 2 3
Female
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
a) — :not observed, = :1-9 per 3 visual fields, + :10-99 per 3 visual fields
b) — :not observed, =* :a few <+ :abundant



Table 4-3 Urinalysis in rats after 14 days withdrawal following oral administration of sodium naphthionate for 28 days
Results on the Sth day of the withdrawal period

Number Color®  Turbidity® i Protein® Glucose®  Ketone®  Bilirubin® Occult blood®  Urobilinogen”

Sex Group of Volume Specific

(mg/kg) animals (ml/24hr) gravity ly v - + 6570758085 — = + # - -+ + - - + +

Control 5 N.IFILIY L0300 5 0 4 1 1 02 2 0 0 2 3 0 5 2 30 5 5 5 0
Male

1000 5 2L6x6.0 LOBOEQOI0 3 2 5 0 01 4 0 0 0 0 4 1 5 1 3 1 5 _ ] 4 1

Control 5 159%42 1.0M4+0.009 4 1 5 0 01 3190 4 1 0 O 5 5 0 0 5 5 5 0
Female

1000 5 14630 1.046£006 5 0 3 2 0 0 3 11 50 0 0 5 5 0 0 5 5 5 0

a) meant S.D.

b) ly :light vellow y :yellow

¢) — :negative. =+ :trace, + :slight

d) — :negative, =+ :trace + :30 mg/dl, + :100 mg/dl
e) — :negalive

f) +:0.1 /41, + :1.0 EU/dl



Table 4-4 Urinalysis in rats after 14 days withdrawal following oral administration of sodium naphthionate for 28 days
Results(sediment) on the 9th day of the withdrawal period

Number Red blood cell® Crystal® Cast® White blood cell®  Epithelial cell®

Sex Group of

(mg/kg) animals — — + + — — - +

Control 5 5 0 4 1 5 5 2 3
Male

1000 5 5 0 2 3 5 5 2 3

Control 5 5 0 4 1 5 5 2 3
Female

1000 5 5 0 3 2 5 5 2 3

a) — :not observed

b) — :not observed, =* :a few, -+ :abundant



Table 5-1 Hematological f£indings in male rats orally adr

‘stered with sodium naphthionate for 28 day:

RBC Hemoglobin Hematocrit MCV MCH MCHC Reticulocyte
Group (x104 /mm3} (g/d1) (%) (4m3) (rg) (%) (%)
(5) (5) (5) (5) (5) (5 (5)
Control 678 14.7 42.9 63.3 21.7 34.4 2.5
28 0.6 $2.2 £1.9 0.8 0.8 *0.6
(5) (5) (5) (5) (5) (5) (5)
100 my/kyg 653 14.6 42.1 64.5 22.5 34.8 2.5
+27 0.3 *0.6 *2.3 +1.2 0.7 0.3
(5) (5) (5) (5) (5) (5) (5)
300 ma/ky 651 14.1 41.4 63.5 21.7 34.1 2.6
18 0.5 t1.8 $1.9 £0.7 0.6 +0.4
(5) (5) (5) (5) (5) (5) (5)
1000 mg/kg 643 14.4 41.9 65.1 22.4 34.4 3.0
4 0.2 +0.7 1.2 0.4 *0.5 0.4
Banad Segmented
WBC neutrophil neutrophil Eosinophil Basophil Monocyte Lymphocyte Platelet PT APIT
Group (x100/mm3) (%) (%) (%) (%) (%) (%) (x10% /mm3) {sec) (sec)
(5) (5) (5) (5) (5) (5 (S) (5 (5) (5)
Control 119 0 6 0 0 3 91 109.0 21.1 27.0
31 E31] %4 +0 0 2 t5 39.1 4.2 2.4
(5) (5) (5) (5) (5} (5) (5) (5) (5) (5}
100 mg/kg 130 0 5 0 0 3 92 106.4 21.0 28.3
+28 0 3 0 *0 *1 *2 5.2 22.2 +3.3
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
300 mg/kg 115 0 7 1 0 3 a0 112.9 18.4 24.6
+20 0 2 +] 0 +2 E 8.8 4.2 5.1
(5) (5) (5) (5) (5) (5) (5) (5) (5 (5)
1000 mg/kg 120 0 8 0 0 2 a0 110.5 20.8 27.5
- 223 0 x4 10 0 +] *5 +4.8 $2.0 +1.8

Parameter : MeanzS.D.
( : Number of animals



Table 5~2 Hematological findings in female rats orally inistered with sodium naphthionate for 28 ¢

RBC Hemoglobin Hematocrit MCV MCH MCHC Reticulocyte
Group (x10% /mm?) (g/dl1) (%) (4am3) (pg) (%) (%)
(5) (5) (5) (5) (5) (5) (5)
Control 646 14.1 40.4 62.6 21.9 35.0 2.3
230 0.6 1.3 +1.8 0.9 Q0.5 0.4
(5) (5 (5) (5} (5) (5) (5)
100 mg/kyg 671 14.3 41.1 61.3 21.3 34.8 1.9
23 0.6 1.5 1.3 0.5 0.4 0.6
(5) (5) (5) (5) (5 (5) (5)
300 mg/kyg 646 14.0 40.6 62.8 21.7 34.5 1.5
24 0.6 £1.3 0.6 0.4 0.5 0.4
(5) (5) (5 (5) (5) (5) (5)
1000 mg/kg 653 14.1 41.3 63.1 21.7 34.3 1.8
+33 *1.0 3.2 2.0 0.6 +0.3 0.4
Band Segmented
WBC - neutrophil neutrophil Eosinophil Basophil Monocyte Lymphocyte Platelet PT APTT
Group (x100/mm3) (%) %) (%) (%) (%) (%) (x1.0%/mm3) {sec) (sec)
(35) (5) (5) (5) “(5) (5) (5) (5) (5) (5
Control 44 0 11 1 0 1 87 95.6 15.0 23.3
20 10 *3 0 0 ] $10 #3.9 1.5 £3,
(5) (5 (5) (5) (5 (5) (5) (5) (5) (5
100 mg/kg 61 0 6 1 0 92 105.1 14.9 23.5
18 *0 4 3 0 1 4 6.2 0.7 +1.2
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
300 mg/kg 58 0 6 [0} 1} 1 92 99.9 15.5 23.5
+10 0 *+4 %1 +0 +1 4 6.9 1.7 2.7
{(S) (5) (5) (5) (5) (5) (5) (5) (5) (5)
1000 mg/kg 60 0 10 1 0 85 99.0 14.8 23.7
12 +0 +3 +2 - 10 +2 x5 $11.4 *1.5 *1.3

Parameter : MeantS.D.
( ) : Number of animals



Table 5-3 Hematological findings in male rats after 14 s withdrawal following oral administration :sodium naphthionate for 28 days

RBC Hemoglobin Hematocrit MCV MCH MCHC Reticulocyte
Group (x104 /mm3) (grdl) (%) (tan3) (pg) (%) %)
(5) (5) (5) (5) (5) (5) (5)
control 750 15.6 45.2 60.3 20.7 34.4 2.2
£20 0.3 1.3 0.8 0.4 0.5 0.3
(5) (5) o (5) (5) (5) (5) (5)
1000 mg/kg 723 15.0* 43.2* 59.8 20.7 34.6 2.0
+17 0.4 +0.8 +1.1 0.5 0.3 0.4
Band Segmented
WBC neutrophil neutrophil Eosinophil Basophil Monocyte Lymphocyte Platelet PT APTT

Group (x100/mm3) (%) (%) (€0 (%) (%) (%) (x104/mm3) (sec) (sec)

-
-~
-~
-~
-~

(5) ) (5) (5) (5) (5)
2 89

5 5 5 5
Control 155 0 8 0 0 108.3 24.9 32.
*44 %0 t5 *0 10 ES | 15 9.4 2.7 ° +1.8
(5) (5) (5) (5) (5) (5) (5) (5) (5)
1000 mgs/kg 130 0 9 0 0 1 90 107.3 22.4 29.2%
+38 0 *2 ] 30 *] *] 7.1 3.1 *1.2
Parameter : MeantS.D. * ; Significantly different from control., p<0.05

( ) : Number of animals



Table 5-4 Hematological findings in female rats after 1

1¥s withdrawal following oral administratio

! sodium naphthionate for 28 days

RBC Hemoglobin Hematocrit MCV MCH MCHC Reticulocyte
Group (x104 /mm3) tgsdl) (%) (tam3) (pg) (%) (%
(5) (5) (5) (5) (5) (5) (5)
Control 680 14.1 41.0 60.3 20.8 34.4 1.9
336 0.6 1.8 +0.7 0.3 10.2 0.5
{5) (5) (5) (5) (5) (5) (5)
1000 mg9/kg 681 14.0 40.4 59.3 20.6 34.7 1.7
+8 0.2 0.8 *1.3 0.5 0.3 0.6
Band Segmented
WBC neutrophil neutrophil Eosinophil  Basophil Monocyte  Lymphocyte Platelet PT APTT
Group (x100/mm3) (%) (%) (%) (%) (%) (%) (x104 /mm?) (sec) (sec)
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
Control 75 0 10 1 0 2 88 99.3 14.8 24.0
124 10 £9 ] *0 2 +10 +13.8 0.8 +1.1
(5) (5) (5) (5) (3 (5) (5) (5) (5) (5)
1000 mg/kg 37% Y] 8 1 0 1 90 91.9 15.6 25.6
*11 +0 14 1 0 1 5 :8.8 *1.0 *1.7
Parameter : MeantS.D. ¢ Significantly different from control. p<0.03

()

.
H

Number of animals



Table 6-1 Biochemical findings in male rats orally admi-

tered with sodium naphthionate for 28 days

Total Albumin A/G BUN Creatinine Glucose Total Tri- Inorg. Ca
protein cholesterol glyceride Phos.
Group
(gr/dl) (g/d1) (mg/dl1) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
(5) (5) (5) (5) (5} (5) (5) (5) (5) (5)
Control 5.4 3.0 1.24 15 0.6 122 43 68 8.2 9.0
0.2 0.1 +0.08 2 0.1 16 6 11 0.6 0.3
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 5.1 2.8 1.20 14 0.6 111 36 55 7.7 8.7%
0.2 0.2 $£0.17 12 0.1 114 +2 18 £0.6 0.2
(5) (5) (5) (5) (5) (5) (8) (5) (5) (5)
300 mg/kg 5.1% 2.8 1.24 12 0.6 118 41 54 7.9 8.8
0.1 £0.1 +0.07 +2 0.1 7 5 +18 0.3 0.1
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
1000 mg/kg 5.3 2.9 1.23 14 0.6 121 44 70 7.6 9.2
0.1 0.2 $0.16 1 $0.0 +7 6 16 0.5 $0.1
Na K cl ALP LDH GPT GOT v~GTP
Group
(mEq/1) (mEg/1) (mEq/1) (u/1) (/1) (U/1) (u/1) (U/1)
(5) (5) (5) (5) T (5 (5) (5) (5}
Control 144.0 3.95 105.5 296 158 23 61 0
$0.4 +0.16 £0.4 +60 156 3 *5 10
(5) (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 143.7 3.88 106.8 311 114 20 55 0
+1.0 £0.17 +1.0 53 19 $2 4 10
(5) (5) (5) (5) (5) (5) (5)
300 mg/kg 144.1 .84 106.9 350 112 24 58 1
£1.1 $0.23 $1.2 $26 22 £3 16 11
(5) (5) {5) (5) (5) (5) (5) (5)
1000 mg/kg 143.9 .71 106.2 353 167 29% 68 0
: £0.8 10.17 $1.2 44 33 3 *7 0
Parameter : Mean#S.D. : Significantly different from control, pP<0.05

)

: Number of animals



Table 6-2 Biochemical findings in female rats orally ad

istered with sodium naphthionate for 28 day

Total Albumin A/G BUN Creatinine Glucose Total Tri- Inorg. Ca
protein cholesterol glyceride Phos.
Group
(gs/dl) (g/4l) (mg/dl) (mg/dl) (mg/dal) (mg/dl) (mg/dl) (mg/d1) (mg/dl)
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
Control 5.3 3.4 1.78 19 0.6 110 53 53 5.5 8.6
+0.3 0.1 +0.10 +1 +0.0 16 16 20 0.5 0.2
(5) (5) (5) (5) (5) (5) (5) (5) (5 (5)
100 mg/kg 5.3 3.2 1.58 18 0.6 113 50 48 5.8 8.7
+0.3 0.3 +0.27 2 £0.0 +9 +11 11 0.5 0.2
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
300 mg/kg 5.1 3.2 1.67 18 0.6 117 42 42 6.6%% 8.8
0.2 10.1 +0.09 3 0.0 +10 17 4 0.5 0.2
(5) (5) (5) (5) (5) (5) {(5) (5) (8) (5)
1000 mg/kg 5.6 3.5 1.66 18 0.7% 114 56 47 6.0 9.1%x
$0.4 0.2 +0.19 2 0.1 110 +23 21 0.3 0.2
Na K Cl -ALP LDH GPT GOT ¥=GTIP
Group
(mEg/1) (mEq/1) (mEq/1) (u/1n) (u/1) (usl) (U/1) (U/1)
(5) (5) (5) (5) T (s (5) (5) 5
Control 143.2 3.84 110.2 238 125 20 65 0
*1.1 +0.24 +1.1 +51 +27 4 16 0
(5) (5) (5 (5) (5) (5) (5) (5)
100 mg/kg 2143.8 3.73 110.7 177 114 18 59 1
0.4 $0.11 +0. 38 +27 33 7 +1
(5) (5) (5) (5) (5) (5) (5) (5)
300 mg/kg 143.8 3.69 110.7 246 110 20 62 0
1.6 +0.17 $2.3 121 16 4 16 10
(5) (5) (5) (5) (5) (5) (5) (5)
1000 mg/kg 143.9 3.60 110.8 185 148 24 59 0
$0.8 +0.07 1.1 52 341 6 $1

Parameter : MeantS.D.

( ) : Number of aniamls

* : Significantly different from control. pP<0.05
*x : Significantly different f£rom control. p<0.01

4



Table 6-3 Biochemical findings in male rats after 14 da jithdrawal following oral administration of  lium naphthionate for 28 days

Total Albumin A/G BUN Creatinine Glucose Total Tri- Inorg. Ca
protein cholesterol glyceride pPhos.
Group
(g/dl) (g/d1) (mg/dl) (mg/dl) (mg/dl)} (mg/dl1) (mg/4l) (mg/4a1} (mg/dl)
(5) (3) (5) (5) (5) (5) (5) (5) (5) (5)
Control 5.5 3.1 1.26 15 0.6 129 41 58 6.8 9.0
0.3 0.3 $0.11 4 0.1 11 19 13 0.1 0.1
(5) T (5) (5) (5) (5) (5) (5) (5) (5) (5)
1000 mg/kg 5.4 2.9 1.18 14 0.6 135 37 53 6.5 9.0
0.1 #0.2 $0.15 2 £0.1 9 7 . %6 0.5 0.1
Na K Cl ALP LDH GPT GOT v-GTP
Group o
(mEq/1) (mEga/1) (mEq/1) (U/1) (U/1) (u/1) (0/1) (/1)
(5) (5) (5) (5) (5) (5) (5) (5)
Control 142.1 4.05 105.0 274 110 23 56 0
0.4 £0.13 £0.8 57 27 1 3 0
(5) (5) (5) (5) (5) (5) (5) (5)
1000 mg/kg 142.9% 3.80%* 105.1 251 116 26%* 59 0
0.5 £0.09 1.0 $32 132 2 6 £0
Parameter : MeaniS.D. * : Significantly different from control. p<Q.05

() Number of animals *%x : Significantly different from control. p<0.01



()

: Number of animals

Table 6-4 Biochemical findings in female rats after 14 . : withdrawal following oral administration . 5odium naphthionate for 28 days
Total A/G BUN Creatinine Glucose Total Tri- Inorg.
protein cholesterol glyceride phos.
Group
(grdl) {mg/d1) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
(5) (5) (5) (5) (5) (5) (5) (5)
Control 5.5 1.50 18 0.7 135 43 40 5.3
0.3 +0.22 +2 0.1 +21 7 9 0.1
(5) (5) (5) () (5) (5) (5) (5)
1000 mg/kg 5.3 1.50 18 0.7 118 45 36 5.6
0.3 +0.24 1 0.0 17 +9 4 0.5
Na Cl ALP LDH GPT GOT 7-GTP
Group Cee
(mEq/1) (mEgq/1) (u/1) - (U/1) (U/1) (U/1) (U/1)
(5) (5) (5) (5) (5) (5) (s)
Control 142.5 109.1 177 108 20 60 0
+0.5 *1.0 *31 222 +1 +9 1
135 T R N R Y
00 mg/k . .
1000 ms/kg 0.8 $1.2 €45 47 i5 27 +0
Parameter : Mean+S.D. : Significantly different from control., p<0.05



Table 7-1 Absolute organ weights in male rats orally adr )stered with sodium naphthionate for 28 day

Body weight Brain Liver Kidney(R) Kidney (L) Kidneys Adrenal Adrenal Adrenal Testis(R) Testis(L) Testes
gland (R} gland (L) glands
Group
(g9) (mg) (mg) (mg) {mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg)
(5} (5) (5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
Control 354.6 1978.8 12366.5 1303.9 1312.1 2616.0 21.4 24.5 45.9 1443.2 1429.8 2873.0
$11.9 £67.6 £507.7 +89.8 $84.0 +170.0 2.8 3.6 6.3 $97.5 +123.9 $219.1
(5) 5) (5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
100 maskg 340.9 1910.9 11264.3 1261.0 1261.1 2522.0 24.2 26.6 50.8 1489.9 1512.1 3001.9
$23.1 +88.9 +1322.6 +101.7 $£110.1 $204.9 3.7 4.5 8.0 +78.7 *87.7 £159.1
(5) (5) (5) (5) (5) (5) (5) (5) (5 (5) (5) (5)
300 mgskg 349.3 2020.0 11169.4 1310.1 1335.0 2645.1 22.4 24.7 47.1 1404.9 1451.4 2856.3
£23.2 £59.8 +923.4 +63.9 +91.1 +148.0 *+3.6 3.0 6.5 336.6 $60.8 +88.6
5) (5) (5 (5) (5) (5) (5) (5) (5) (5) (5) (5)
1000 mg/kg 370.3 2005.2 12196.1 1353.5 1326.3 2679.8 21.8 25.6 47.4 1444.5 1441.0 2885.5
$36.1 +88.4 +1774.8 +57.8 +97.1 +152.4 £2.0 +3.2 *4.9 179.0 393.0 $169.5

Parameter : MeantS.D.
: Number of animals



Table 7-2 Absolute organ weights in female rats orallY * inistered with sodium naphthionate for 28 d

Adrenal Adrenal Adrenal
Body weight Brain Liver Kidney (R) Kidney (L) Kidneys gland (R) gland (L) glands Gvary (R) Ovary (L) Ovaries
Group ‘
(9) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg)
(5) (5) (5) (5) (5) (5) (5 (5) (5) (5) (5) (5)
Control 217.4 1807.5 6707.0 856.2 836.9 1693.1 28.0 30.1 58.2 42.4 42.0 84.3
$11.5 £86.7 1576.3 $38.2 £49.1 $82.9 5.6 3.7 9.0 3.9 6.4 8.4
(5) (5) (5) (5) (5y (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 204.7 1763.7 6316.1 805.9 809.4 1615.2 28.4 31.1 59.5 44.7 42.5 87.1
+14.7 *63.7 $6536.4 +64.8 +73.5 £136.7 $2.4 £1.9 $4.2 $10.3 8.4 £16.2
(5) (5} (5) (5) (5) (5) (5) (5) (5) (5) (5 (5)
300 mg/kg 222.9 1788.2 6618.0 907.3 887.6 1794.9 29.8 31.8 61.6 46.3 42.5 88.8
+17.9 £56.1 $658.5 +92.5 $81.9 t168.6 2.1 1.8 2.4 6.8 4.6 9.6
(5) (5) (5) (5) (5) (5) (5) (5) (5 (5) (5) (5)
1000 mg/kg 216.5 1799.5 6554.2 867.0 852.8 1719.8 29.1 32.2 61.2 48.5 46.5 95.0
+14.0 +36.8 $560.9 +65.7 $95.9 £158.2 4.1 +3.8 7.3 +7.9 13.5 9.9

Parameter : MeaniS.D.
( ) : Number of animals



Table 7-3 Relative organ weights in male rats orally ad istered with sodium naphthionate for 28 day

Body weight Brain Liver Kidney (R) Kidney (L) Kidneys Adrenal Adrenal Adrenal Testis(R) Testis(L) Testes
gland (R) gland(L) glands
Group
(g) (mg/g) (mg/9) (mg/9) (mg/9) (mg/g) (mg/9) (mg/g) (mg/qg) (mg/9) (mg/q) (mg/qg)
(S5) (5) (5) (5) (5) (8) (5) (5) (5) (5) (5) (5
control 354.6 5.590 34.875 3.679 3.702 7.381 0.060 0.069 0.130 4.076 4.040 8.116
£11.9 $0.360 +0.691 $+0.254 10.231 20.475 +0.007 £0.009 20.016 $0.337 $0.420 *0.752
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 340.9 5.628 32.963 3.709 3.708 7.417 0.071 0.078 0.149 4.391 4.449 8.840
£23.1 10.487 +2.071 30.330 +0.338 $0.650 *0.009 £0.012 +0.020 $0.435 10.338 +0.766
(5) (5) (5 (5 (5) (5) (5) (5) (5) (5) (5) (5)
300 mgs/kg 349.3 5.800 31.962 3.756 3.828 7.584 0.064 0.070 0.135 4.033 4.161 8.195
$23.2 $0.352 $1.342 $0.161 +0.237 +0.374 +0.008 +0.006 £0.014 :9.236 $0.145 $0.370
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
1000 mgrskg 370.3 5.453 32.810 3.677 3.592 7.269 0.060 0.070 0.129 3.942 3.933 7.875
$36.1 $0.520 $2.108 +0.291 $0.171 $0.452 +0.009 £0.012 $0.021 $0.557 +0.570 £1.125
Parameter : MeantS.D.

;s Number of animals



Table 7-4 Relative organ weights in female rats orally

yinistered with sodium naphthionate for 28 «

Body weight Brain Liver Kidney (R) Kidney (L) Kidneys Adrenal Adrenal Adrenal Ovary (R} Qvary (L) Ovaries
G gland(R) gland (L) glands
roup
(g) (mg/g) (mg/g) {mg/9) (mg/g) (mg/9) (mg/9g) (mg/9) (mg/9) (mg/g) (mg/g) (mg/9)
(5) (5) (35) (5) (5) (5) (5) (5) (5) (5) (5) (5)
Control 217.4 8.324 30.835 3.944 3.851 7.795 0.129 0.139 0.267 0.195 0.194 0.389
*11.5 $0.440 $1.852 $0.224 0,165 *+0.369 $0.022 $0.015 $0.036 +0.013 +0.035 +0.044
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 204.7 8.653 30.842 3.937 3.952 7.889 0.139 0.152 0.291 0.218 0.209 0.426
+14.7 +(.709 +0.749 20.120 $0.157 *0.257 +0.013 $0.011 $0.023 £0.045 +0.047 *0.078
(5) (5) (5) (5 (5) (5) (5) (5) (5) (5) (5) (5)
300 mg/kg 222.9 8.054 29.662 4.070 3.986 8.056 0.134 0.143 0.277 0.209 0.191 0.400
+17.9 *0.545 +1.102 +0.248 +0.265 +0.472 $0.013 £0.013 $0.021 +0.036 $0.014 +0.046
(5 (5) (5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
1000 mg/kg 216.5 8.339 30.279 4.003 3.935 7.938 0.134 0.148 0.282 0.224 0.216 0.440
+14.0 +0.558 +1.776 +0.125 +0.313 +0.428 +0.013 $0.011 $0.021 $0.034 +0,021 +0.047
Parameter : MeantS.D.

.

Number of animals



Table 7-5 Absolute organ weights in male rats after 14 ¢ ‘ withdrawal following oral administration ¢ iodium naphthionate for 28 days

Body weight Brain Liver KidneY(R) Kidney (L) Kidneys Adrenal Adrenal Adrenal Testis (R) Testis(L) Testes
gland (R) gland (L) glands
Group

(9) (mg) (mg) (mng) (mg) (mg) (mg) {mg) (mg) (mg) {mg) (mg)
(5) (§-3)] (5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
Control 413.0 2027.8 12915.1 1463.7 1480.0 2943.6 24.2 25.6 49.8 1729.5 1732.4 3461.8
$21.8 $102.0 £1101.1 $132.2 £156.3 +285.7 12.1 22.0 *4.0 £137.0 $139.1 $270.4
T (5) (5) (5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
1000 ma/kg 442.9 2029.8 13785.1 1528.9 1570.1 3099.1 26.5 29.5% 56.0 1629.0 1629.7 3258.7
£19.5 +48.9 +945.1 $123.1 $113.5 $230.6 $3.0 2.8 £5.6 $51.8 $58.6 $107.7

Mean+S.D. * : Significantly different from control . p<0.05

Parameter
()

Number of animals



Table 7-6 Absolute organ weights in female rats after 1. 1¥s withdrawal following oral administratio ! sodium naphthionate for 28 days

Adrenal Adrenal Adrenal
Body weight Brain Liver Kidney(R) Kidney(L) Kidneys gland (R} gland (L) glands Qvary (R) Ovary(L) _ Ovaries
Group
(9) (mg) {mg) (mg) (mg) (mg) (mg) (mg) (mg} {mg) (mg) (mg)
(5) (5) (5) (5) (5) (5) (5) (S) (5) (5) (5) (5)
Control 254.1 1800.7 7519.0 872.7 846.8 1719.5 33.1 35.4 68.4 49.3 48.5 97.8
£13.6 164.0 +589.7 +30.4 +38.6 $62.1 4.3 14.4 8.5 +10.3 6.3 $13.5
(5) (5) (5) (5) ' (5) (5) (5) (5) (5) (5) (5) (5)
1000 mg/kg 242.0 1791.0 6459,7*% - 915.6 881.3 1797.0 29.2 32.1 61.4 44. 42.0 86.9
$10.2 $95.1 $170.2 $37.4 $40.5 £72.7 +2.6 3.5 5.8 +7.2 7.6 +£14.0
Parameter : Meant+S.D. * : Significantly different from control, p<0.05

() ; Number of animals



Table 7-7 Relative organ weights in male rats after 14 - 5 withdrawal following oral administration . sodium naphthionate for 28 days

Body weight Brain Liver Kidney (R) Kidney (L) Kidneys Adrenal Adrenal Adrenal Testis (R) Testis(L) Testes
gland (R) gland (L) glands
Group
(g} (mg/g) (mg/9) (mg/9) (mg/9) (mg/9) (mg/9) (m9/G) (mg/9) (mg/g) (mg/9) (mg/9)
‘ (5) (5 (5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
Control 413.0 4.914 31.228 3.539 3.877 7.116 0.059 0.062 0.121 4.189 4.195% 8.384
$21.8 $0.205 $1.158 $0.149 +0.227 $0.368 *0.007 $0.007 $0.014 $0.281 0.259 +0.524
(5) (5) (5) ] 5) (5) (5) (5) (5) o (5) (5) (5) (5)
1000 mg/kg 442.9 4.593 31.137 3.449 3.542 6.991 0.060 0.066 0.127 3.686* 3.689* 7.375*
$19.5 £0.284 +1.898 $0.145 £0.120 0,235 +0.007 10.008 $0.014 $0.244 +0.270 £0.512
Parameter : MeaniS.D. * : Significantly different from control. b<0.05
( : Number of animals



Table 7-8 Relative organ weights in female rats after 1 1Ys withdrawal following oral administratio. ! sodium naphtionate for 28 days

Body weight Brain Liver Kidney (R) Kidney (L) Kidneys Adrenal Adrenal Adrenal Ovary (R) Ovary (L) Ovaries
Group gland (R) gland(L) glands -
(9) (mg/9) (mg/g) (mg/g) (mg/qg) (mg/g) (mg/g) (mg/9) (mg/9) (mg/9) (mg/9) (mg/g)
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
Control 254.1 7.104 29.574 3.440 3.338 6.778 0.130 0.139 0.269 0.193 0.191 0.385
: *13.6 +0.442 +1.144 $0.155 _ $0.181 $0.311 30.011 £0.012 +0.022 +0.034 +0.028 +0.045
(5) (5) (5) (5) (5 (5) (5) (5) (5) (5) (5) (5) -
1000 mg/kg 242.0 7.410 26.712*%* 3.787** 3.643% T.430%* 0.121 0.133 0.254 0.186 0.174 0.360
$10.2 +0.484 +0.706 $0.166 £0.116 $0.260 +0.009 $0.014 +0.023 +0.034 +0.035 £0.066
Parameter : MeaniS.D. * : Significantly different from control. p<0.05

{ ) : Number of animals %% : Significantly different from control. p<0.01



Table 8-1 Summary of macroscopic findings in male rats orally
administered with sodium naphthionate for 28 days

Group Control 100 mg/kg 300 mg/kg 1000 mg/kg
Grade - - + - + - +
(Lung) [ 5] [ 5] [ 51 5]

Spot, dark 5 0 5 0 4 1 4 1
(Kidney) [ 5] [ 51 [ 5] 5]

Atrophy, papilla 5 0 5 0 5 0 4 1

Dilatation, renal pelvis 5 (4] 5 0 5 0 4 1

Cyst, cortex 5 0 4 1 5 0 S 0
(Liver) [ 5] [ 6] [ 5] 5]

Area, recessed 5 0 5 0 4 1 5 0
(Skin) [ 5] [ 5] [ 5] 5]

Crust 5 0 5 0 5 0 3 2

—. Negative: *, Positive
[ 1, Number of animals examined



Table 8-2 Summary of macroscopic findings in female rats orally
administered with sodium naphthionate for 28 days

Group Control 100 mg/kg 300 mg/kg 1000 mg/kg
Grade - + - + - +
(Lung) 5] [ 5] [ 5] [ 5]

Area, pale 4 1 5 0 5 0
(Adrenal gland) 5] [ 5] [ 5] [ 51

Area, elevated ] 0 4 1 5 0
(Liver) 5] [ 5] [ 5] [ 51

Abnormal lobulation 5 0 5 0 5 ]

Area, pale 4 1 4 1 4 1

—, Negative; +, Positive

Number of animals examined



Table 8-3 Summary of macroscopic findings in male rats
after 14 days withdrawal following oral administration of
sodium naphthionate for 28 days

Group Control 1000 mg/kg
Grade - + - +
(Kidney) [ 5] [ 51
Dilatation, renal pelvis 5 0 3 2
(Skin) [ 5] [ 5]
Alopecia 4 1 5 0

—, Negative; T, Positive
[ ], Number of animals examined



Table 8-4 Summary of macroscopic findings in female rats

after 14 days withdrawal following oral administration of
sodium naphthionate for 28 days

Group Control 1000 mg/kg
Grade - + - +
(Mandibular lymph node) [ 5] [ 5]
Enlargement 4 1 5 0
(Skin) [ 5] [ 5]
Alopecia 4 1 5 0
Crust 4 1 5 0

—, Negative; *, Positive
[ 1, Number of animals examined



Table 9-1

Summary of histopathological findings In male rats orally

administered with sodium naphthionate for 28 days

Group
Grade

Control
+ + ++ +++ Pos.

100 mg/kg
- + +

++ Pos.

300 mg/kg
- % 4+ + +4++ pos.

1000 mg/kg
+ + ++ + pos.

(Brain)
No remarkable change

(Spinal cord)
No remarkable change

(Liver)
Fatty change, periportal
Necrosis, focal

(Heart)
No remarkable change

(Spleen)
Hematopoiesis, extramedullary
(Kidney)
Basophilic tubule,
Cyst
Dilatation,

cortex
renal pelvis

(Adrenal gland)
No remarkable change

{Sciatic nerve)
No remarkable change

(Lung)
liemorrhage

(Skin)
Crust
Ulcer
Inflammation
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—, Negative; %, Very slight; +, Slight; ++, Moderate; t+Ht,
[ 1, Number of animals examined

Severe; Pos.,

Total of positive grade



Table 9-2 Summary of histopathological findings in female rats orally
administered with sodium naphthionate for 28 days
Group Control 100 mg/kg 300 mg/kg 1000 mg/kg
Grade -  + + +H+ pos. - % + ++ ++t+ pos. - % + 4+ +H pos. -~ + ¥+ ++ +++ Pos.
(Brain) 5] 0l 0} 5]
No remarkable change
(Spinal cord) 5] 0l 0] 5]
No remarkable change
(Liver) 5] 0] 1] 5]
Fatty change, periportal 0 3 2 0 O 5 0 0 1 0 O 1 0 5 0 0 O 5
Fatty change, focal 5 0 0 0 0 0 1 0 0 0 O 4] 4 0 1 0 O 1
(Heart) 5] 0] 0] 5]
No remarkable change
(Spleen) 51 0] 0] 5]
Deposit, pilgment, brown 0 5 0 0 O 5 0 5 0 0 0 5
Hematopoiesls, extramedullary 0 5 0 0 © 5 0 5 0 0 O 5
(Kidney) 5] 0] 0) 5]
Basophilic tubule, cortex 2 3 0 0 O 3 2 2 1 0 O 3
Mineralization,
cortico-medullary junction 3 1 1 0 ¢ 2 3 0 2 0 O 2
(Adrenal gland) 5] 0] 1] 5]
No remarkable change
(Sciatic nerve) 5] 0] 0] 5]
No remarkable change
(Lung) 0] 1] 01l 0}
Inflammation, focal 0 01 0 0 1

—, Negative; %, Very slight; +, Slight; ++, Moderate; +H,
[ ], Number of animals examined

Severe; Pos., Total of positive grade



	表紙
	目次
	要約
	緒言
	試験材料及び方法
	試験結果
	考察及び結論
	参考文献
	図
	表

		2024-08-29T12:11:12+0900
	National Institute of Health Sciences




