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7 b 6% (Madder color) H, 7HXE AL I YT B % (Rubia
tinctorum LINNE) OB L SN ERROT U F%/) VRBERTH
L., FOAREESITIEEE L THWAEAS I 0TI ROBELERIC L
> T RER 5B D, Ruberythric acid < Lucidsin-3QO-primeveroside,
Munjistin, Pseudopurpurin, Alizarin, Lucidin, ‘Rubiadin, Nordamnacnatal

ERERSNTHE D FHFERRBARSRCHELTEETHY, AP
TE ) VCERL, BETEE, PRETREEEL, EFRFYF— I,
JEEMNM LS, AEcs, BERBEoSEERELTERIATWS.

THXEEOERICEL T, SDRSy MNeBiT 5 14 BRIRERD
B 5RB O LDS0 EAHEE L b 5,000 mgkg 2L ETHY Y, B6CIFL %=
7 RIT5,2.5,1.25,0.6,03 %DEET 90 BREARE LR, Mg
BIEMEMEBIRDONAEL DL RESA TS, —F, BRI
KL CHME 2 AV ERERRR CIAMNESEEOFRICED BT
BBt V%), #IE % BV 72 DNA 18 3B (Rec assay) TIERBITEML2 LT
BB Y, ddy v 7 R 2BV /AMERBTIRRES, 5y MBS LT
= A FFHEI % iV 72 DNA adduct RER TR P Ch > 2. B AMEICE

L T ¥k , diethylnitrosamine , N-methylnitrosurea % % N-bis
.(2-hydroxypropyl)nitrosamine Z L E L =D F344 BT v M 2 BEHO T
HRBEEEEFINENSRO25%DOHET 16 BRIEHERL L2
BEHEBARRRICBNT, WTFLORBICBVTHENSARERR
REDH LR TR DL OMENRD BH, BiF, ACUSegHsd T v % B
W2 780 HRIREREIC L H5FEPAERRICBWTHEEZIRVEOOD
g BRICEEOEMMA R LENE P 0o@ENEINE. LiL, 7
ARBRICEPAVIRZHD L4 5 LBR0OHRER, BEBICEEHED
F—FEREHEL TRV L, REERENREY EE L AR - RS
ORER D RN &, FHOBPEB LRV LR ERTHREABE.

A BRREMDOEEEBTMEO—BL LT, THXAFOBKES
M/ RBAEFERBREERE L. AEREO-DOTFHEARE LT,
THAEEE 0.6, 1.2, 2.5, S%OEAE T EHBRERERS LERER
0, HETIX 1.2%BE, HETIE 0.6%EEN L BIMICEELBEEEELIRAD L



T, MERED S%EE TR, MO 5%BETIXITIIC RS 2R R
EHELRBD DNE. £, SBTLREDRVLOOEMBRI & -
CERBF~DEBEL TRT 5 MIKENH 5 VIEMIEELE AT AT D
EBPMERED 12% EORTHRESAE., COBENS, MEHCEAT
57 %5?1%5%%%%2 0_%, 0.2%, 1.0% , 5%(‘[%%%'&) F 771 0%, 2.5%, 5%
(BARAME) &L, BEE/ ERAEARRET T,
BHEERBROBRTRIBIC OV TIHFEEERE L, BESE /BB A
MEARRBICHOVTIIEE, FEABRPOREZHEL VLS.

[FRAER AT B R O T 5]

1. Cuk7) S

B3 4 B D F344/DuCrj 5% 7 v H(SPRMERES S0 B B AT v —
A e DAR—HA S (&) KZVEAL, E#RHFEE(CRF-1 EEHAE,
AV VEBTEERRSI) &OKEAKT 1 ERIMLET Lk, &
BIHEHER 4B (IBHEHEMERBE, S 10L) RO (BEAMERER,
EBESOML) 1240, RBRICELE. BHORTEAY ¥ — 27 LA0H
HFEIC T, R 24+1 °C, BE 5555 %, BEEE 18H /B (F—1 7
Vyiia), 12BEEORITEE, R2EAETOSET TiTo. Bk
BRABRY) H—HRF— MU —2 (26 cm, £E 42 cm, & 17 cm)
3~ L OREL, REEE=ZBI A — v 2kkat (BR) o
ZhFyIERAY, B2ERBREITo. BEkE LT, KEXERR
P EBRICER S EE.

2. HBOERUCEROFER -
WBRHHEL LTAVWET IXERT, BEOHKT, ¥/ I VT HF
BAREDD 50 % F ) — A THE- BB BE T %2 b U R
ATV —RIA BERBROBRERZEBETCHRE I, SITOBER,
C BRO Eﬁkﬁ}&i Ruberythric acid, Lucidin-3-O-primeveroside } U} Alizarin
THD, &, 343%, 53.0% RI%OEETEEL, BRETER
Ruberythric acid #85 T 16.1%, Efi (10%E)iL 204 TH o7, REERYE



Pz, AREBHRRICESTZDICI0%DEETT XA MY VRFRME

RTWD, RRBRCIHARE AR RBRMBECSENEbOLE

—2y FOFEFR I UEERMLT, AEHFEOEHAEORETT X
APV VEEBPET LS %22 L 0 KRB LE. REICEMLEZT X
A b)Y ORER, THXERERNER T 1.5 %, 02 %RAHET
X 1.44 %, 1.0 %EAFETIZ 1.2 %, 2.5 %EAFEE TIX0.75%, 5 %R
AR TIL 0 % Thov. EFEFARE LTH) o X ABRIERRS
D CRF-1ZAV, LEOFETTARBERBIRTHFA MY »E2FM
L7kl % B ABE TERISH (R CERBELCHELL. B
FAERFORESEZAELEFHR, WThoBEEZBWTLERED
+5 %LAINTH B Z L BNEZRE . EEFEH O Ruberythric acid B
Lucidin-3-O-primeveroside D& EM % 0.2%, 2.5% % (F 5%iE& FE TS
L, Ss% s EMARETES, | BHM UCRE LA TOFY
EOBRTTEIRMNA L 95%LL ETh-o .

3. BRBRFE -
e R BT MERES 10T (1 FE2000) I2F N F i 0%, 0.2%, 1.0%
BLUS %OEETT D3 BREBA LB £ 53 00 8 1R
iz, BSAMERBRITMEES S0 (18 100 L) IZ N E N 0%, 2.5%,
5% DEIETTIRAREBALEERALZ 104 BRI EBICERS®E
. REBEHET, B0 BREZBEEL, AEBICEEEOMNES
MHO 12 AEITEHE, TORIT4BEICTo7. 2EBWE—REE S
lff, m—FARBTICEE, BERASREVELL, B, B&
BUT. BREEARMICBE LABmEL, B, O B R
W, B, BERORERECSOVWCRESNEORIC, EE8RE2THE
% RERECGEOMNBER, TEE BEE 5 S, FRE ERA
s, KEINR, R, B, BB, KB, BEER, BEBL, AUTSLER, HER, &
B, HEE G, SR, B, TE, & LR, VN (EBROB
R, BB, KERE, 8, EEME, HEBICEHGEICOWTIE
BHEEDIC 10%FHEE R~ ) VBRI CREE L. 2610 mikiz-o
Wi, STEEEBMRHECEE (K4500 B, REEMASTHRISH,
) 1T CEMERE(WBC), RIMEM(RBC), ~F 7 1 & &(Hb), ~



M7 Uy MEMHY, EHRILERERMCY), FE7RMEKMDEREMCH),
ﬁﬁ%m%m@%%ﬁmmmn1@Mﬁ%ﬂ®@%ﬁ%ﬁot&m L
BB B o ER (MICROX HEG-120A &, A E#MHERXNSHE, HA)
TR TR (Neut-B), #EHEHLFFIER (Neut-S), HEEEK (Eosino),
IFH E IR (Baso), U /SBR (Lymph),  HE (Mono), HRFRMER (Ebl)
SEETo . ET, IEESHEE, gL, RAEKHETZ AT -1 x>
N (EIR) WEE LT, BEAP), TLV7 I (AD), TAVTIV /T
07U VH(AG), L AT E—A(TC), FUZU%tF A RTG), RE
Z#((BUN), 7 L7 F=(CRE), #A T A(Ca), EiED L IP), F k
U7 ANa), U TAHK), 72— (Cl), TARNFXUrBMNI VAT
F—H(AST), 7F=V F TV AT IF—¥ALT), TADY T+ AT 7
Z—E(ALP)Z HIE L. :

FEABZEWRECBVNT, BlE. BEEY » A5 (BESERR
@A)towfﬁgéntzﬁrﬁ&@ﬁb SRBE L OB A HE
AT - o EEEREOBINIC OV T, REORBICEN ), RE
m@ﬁtm%%ht@%wﬁﬁﬁﬁ%ﬁﬂﬁﬂ5$Mtf&5%@&L
ZFHUTOLDITEBMREMAE L Uz, BRAARUR RGN EEED
EEXLY KEL, MBEARENELS, EEHASNICEERERISBD N
BHOL L. |

4.  HEHFHLEFE |
R, MRS - MIEALEORER RS X OISO BE L At
EEICOVWTE, FHOLHE Bartlett DHETREL, F0ROLE
it— 7{;@5%0) TR AT E ATV, T%/\%ﬁiUDFAi Kruskal-Wallis @ 51k

CIVREERITo. BRIECHEENRDOLNEB SO S ELERIZ
mMm@ﬁ%fﬁ%ﬁk%ﬁﬁ%gﬁﬁﬁk®ﬁfﬁﬁﬁﬁm%ﬁo

r@ﬁ%%mWM®%$ﬁF IZ DU T LR BE & DRI C Fisher D
%%4+ﬁ$ LA BEEERERITY, SRR HREMRTENEL
| OBREOR BB L O HBIT Mann-Whitney ¥ T - 72, BR AR
BT HEFFIL Logrank test L LA B EEBRERITo 2.
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ABPEBERR

L. Bkt

RRBA T, ML b HRDER S MM O LR SRR L
BEBET L. —RRBICOV T ORMIBET <X ZLERD
BT, £TOBHBRRETHECERF L.

2. WHEBICEHE |

REFHFOXBHOIKEDOHES % Fig. 1ITR Uiz, BETIX S%IRGHT
1 BEPLREHMZ2ELCT, TR I%EVS%REBETIHAELLE
EHEZBL THRBICESATHEREREORKMESTE DN, KEHE
H OREFRBHMAE LTS & LT, BTk S%REE T 12.0%,
MECIX 1%REBET 7.9%, S%REET16.0%THoTz.

RBRUHE P OBEEOHRE & Fig. 242, FHEHERUHEBRHEER
BE#% Table L IZ/R L7z, BETI S%IRGEET, HETIH 1%E T 5%k 58T
HBEICHA_ATEEEORORZBD N, BOOBRERRBRIIMLE
U e LT, HETIE SRS T 6.2%, T 1% RE#H T 6.5%,
5% 5T 143% TH o 2. '

3. MERFHBIUCMBEELFNRE _

MERFHRE L COLFECFIREOKER L Table 2 B LT3 TR L.
7% F A B 2 T EE T PLT D& {E3 £ OV RBC, Hb, Ht, D{EfERS 5%
TR L. T WBC, PLT @ EER L O RBC, Bt DEER 5%
HCROLN., 2BELEREFFEHICBWT, D 0.2%LL EOH TR
REFFPERBOEENRRZD bz, AR I BEOBIREGF PR
A F344/DuCrj 7 v F TEEBDLNAE VLYV bEEZRLED L
FRBELEZLOTHY), BHEEHERBICIIZ LV EHET L. Zofhic
LM THIFHIAEZORDONAIEHEPKAEINEN, ARICEEL
TTHLPRERTIE RS, BEFHESBIZIXZ LW MBI L.

ML FERBRE TILEET A/G, Alb, TG, ALP ®O{E{EK (' CRE, IP
- DFEMEDN S%EET, TC, AST, ALT O{EMERN 1% EOBETED LN,



I A/G, Alb, TC, ALT DIEMER LT IP OB 5% T, K OF
B 1%L EOBTRD bR, |

4. mmEE -

M EER L UCHEAEES T E4 Table 4, 5SIT/R LK. BETEO6R
DI EEOMMEN S%EET, FFH, BB (L) OHMNEEDHEN
1%BETRD By, W, ffF (BF), L, BT (&), BR (EF) ©
A EEOEMER s%ET, BB, FE BR (Ef) 0HIEEDCH
ER 1% LOBETRD b, BTN (), LDROBRTERDE
B2 S%EET, BiFE (BEF) DHRMEEOREN 1%L EOBETHED LR,
W, i O(ER), DE M, TEROEMSEROBES 1% LT,
BBOMNEROEES 1%HT, BHMOMNEROBEMEA 0.2%LL Eo
HCED O, | | |

5. REMEEMNTR
Bl L BEEY o AEOREERFOREDERY Table 6 IR L.
BT, BRORMNRMAE ERICEREE (Fig. 3A), BARGY, ME
~OBREMEOBE, HEOFMLRME EKICBT 50K RR
(Anisokaryosis; Fig. 3B) R OB RME (Fig. 3C)2° I%BJ:Ojﬁ'GFH?E :
CHEELTRED bR, HEOERERZERERET 1%L EOBLL, f
DFFRTIE S%EHED L TR D LN, F, S%EED 1 FICRAE IREN
B b, MEOBMTIRIEARME £ ORI & 8E O N R
B ERICBITABORAREN 1% EORTRD bhER, Hstig
BETEMER T I% U EOREDIDL, BOKRDRE T S%EETRD LR
R BBV LREBRME O MRS SHETHECRD b, £,
HED MR Y o BB OBEIR S S%BETH D BT,

. AR
1. —fREE

RERR P, MERE L LERDERSBDYORBEHFBREAEITH U TE
BEE T L. RRYMICBI2EFEOHEB L Fig. 4108 L0, B
B A EEOEEZRAD bR N7, 104 BREOKBEOEFRIIM



Tt BREE T 78%, 2.5% 585 T 84%, 5%IR58ET 92%, HETIIHR
BET 86%, 2.5%W 58T 88%, SWIREHET 4% Thy, EETHE W -
= RN e - o

2. hE, BESBIUEER |
BEHMTORBEOKEDOHKB % Fig. 5 KR LE. 2GR TR
N TEERGERMBOEENED b, REEMNE ORE T
RBHEEBOATHE LT, BT 25%B 58T 0.1%, 5%E5ET
15.2%, BT 2.5%B 58T 12.5%, S%EBEHT 165%Th 7. B
FELMECRERT, AEEBMENSFERHD RNED bk (Table
. L |
REHIE HOBAROWB L Fig. 6 107 L. BERERBRHMEE
UEH e UTC, METIE 2.5%% 58T 3.8%, S%IREHET 1.9%, HETIX
25% R EEET 10.3%, S%REFH T 12.3%8D Lz, :
ERETHOBERIMEL b2REN CHEICHMLE (Table 7).

3. FHMARZEORE
2HESR - HBoRBERTMEz#ETTH I, BRICBWTHED
SRNERBARER L OCEBORERES Table 8 IR Liz. 74 X AR

BEBRCBOCRMBE LEOEROKARE, BEREME, REEERE

(Fig. 7A) - BR75 A (Fig. 7B, C) B&D b, ZhbHFEOREFER,
R & bIH RBICH R THRICERS, BETORME ERMEOEOX
ARRE, BE - BPAOBEAEBREL, 2.5%H#ICk~S S ETHERICE,

7.
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- BHEEERR |

RREBETE, THREROREMERBRLE LEX LN DB
ERVBBOLNED, WRYEREICERT AL EI N RERRA
EiIibof. REENERCEHEORERENETIE 5% T, T
5%K Y 1%FETRD b, EEOBEMME OREIZSEEREORDS DR



ELLHELTRY (096, #f:094), SEBDLNEEHEM
W EEEoORAICERTAL D EEZ 2L 6N,
MEEMREDEREL LT, HTPLT OFER LV RBC, Hb, Ht D
EAED S%EE TR b, M Tk WBC, PLT O ®{ES L () RBC, Ht DK
fE2S 5%HE TR O L. 13 BREOHBARERRIZKE WV TH WBC, PLT
DEMEFB LT RBC, Hb, Ht DEEABD N TEY 9 ERE~D
EENRBRESRE, LIAL, REMABGZNREORE, BF, FH#H%SE
MBSO CHEBRBEOREICER T3 L 22 bh 2B ELILRED
LR ol Eie, MEEMEHREND, A/G, Alb DEMENHLED
S%EET, TC DIEENHED 1% EOBB L UMD s%E RN D
EMLRTRB~DEERSRLNE. LArL, FEEBFENREOER, AT
BIZBEWTHRBEORGCERNT 2 LEX DR H2EBERITED N
edyof. £, CREDEENED SR#H#THROLNLTEY, HED 1%
DEOHTBROEIEROHEIBZDOLATVWAI G, BE~0
BENELDLE. FHEABRENREOHKR, BTEBRERORMREMEE X
B, BARME, ME~OBZMROBE, 80 LIRBE
EERICBTIRORNRARVCRBRME R 1% Lo THEICER
LTRO b, HEWEEEIZTREET %A LOHENL, OFFR
TiE SWEOATRO L. OB TIAARME EROZEREME
EHEDOHEMBRME ERICBIT HAZEDORNARFEDN 1%L, FOBETRD L
iR, HENEERIEREET 1%L EOENE, BOKRNARRT
ESUBETED LR, BEICB VT L BERRMEOHEN SUETHEER
Bobhl., BERMEEINASAREEEZEZONTEY, BED 5%
HOIACREAFRESED LN TWVWAZ L2, LT I XBEHE
DB T 5T AR R RE LTS, 25 OERIT ST,
BB T 5 2EMBSFATORRICIBT 2 EFHREOHEASL T OREMR
%%%%ﬁ%%bﬁﬁfﬁﬁ#é.%%%@@6%tmx®ﬁ@,ﬁ®
BT G T AST, ALP OEMEITEH BIEEE L T 5 £ b & B H B~
DENATHLIZ LN LEFEEENEROZLVWENLTHLEEZ DN,
MEEMEOEEH L LTI P OFENMED 5%EE T, K ORESHE
D I%UEOBETRDOENT. IP OESPSIIEFRE~OREN BRI
BB, Ca DEIEBEIBDONEN 7. FEMEBEOREDRHE,



HHRGBEOREICREATHEELZONIFAKOL/LERD LR, -
. E¥, THAXRBREOBENLOV AARKETORINZTET 5 BE
BY B ORIAOIRBED SUBETRO bNE. |
ZOM, LEOENEECRENMED S%UET, MOBTEEDK
EAHED 5% TRDONLD, FEARFIHREOKRICEE LR
BT, RERTEHEIERTHY, BEENICEIEBOZ LVWERT
HHEEZ LR

HLEORERDLRRBREHETICE T 5 ESMERE (NOAEL) X, MEEL
HIZ 02% L fEm S iz,

- R AERR | ; |
FHEABRFAREOKR, 7HXREERLICL D HRESE CEMRMEE
EEOBEORKNRE, ﬁ@ﬁk%ﬁ%"ﬁ?é@“:%f{ L., BE - BAADOREE
HEERAREFEIE, 2OoFBIENL, 7HAXRERTERICHLHAL
PCREBEEET A ZENRENE. ACI/SegHsd Sy baEAVTZ 780 B
 HRERSICLARAAERBI LY, BRESFRICRS Y CREERS
NS NOYY=F 33 E%%éﬁﬁ@iﬁb A bR D ERBESH
THEY Y, THIESEORKEZEMTTVS. £/, THRERRSD
—#&, lucidin (Fig. 8; HBEN) RS I U T HROBLEZ /J — /L1
U 7= BRIC lucidin 2> BB SN 5644 (lucidin ethylether) 75, Ames
7 2 b (S9mix (- Y/(+)), V79 #2 % i\ 7= HPRT &5 ¥ single-strand
break 7 v £ A 2T v FRIFMIAE BV 7= DNABE T v &1, C3H/M2
v U ARBEFMAERANEREELRT v EAIC LY BESESHETLED
& 1B %, ﬁ%@Aam%mdézb%mmtmoEﬁﬁ@&@*;é%
DABERBRIZEBWT, FiE, BK O DNA adduct L~/ DR X
Mz kY RERL, BRASERESECNL, BESMEA D =X A
TRALEAMEEZTIBLTNS. BEE TICBPSAERROWEMBS
FHREZEROLETLTVDR, 5%, FOMOLEBMBOREM
WEORELERL, FRL SRR~ OEOEE BTS2 &b
o, B0 EEESY, BERAA = XA%@F%@—’Z) ERNEE
TH5H.
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Table 1. Food consumption and intake of madder color in rats given madder color for 53 weeks

Food consumption Daily intake Total intake
| (g/rat/day) (g/rat) (g/rat)
Group Male Female Male Female - Male Female
Control 14.2 9.5 - - - -
0.2% 152 9.7 0.03 . 0.02 11.2 7.2
1.0% 14.9 3.8 0.15 0.09 553 - 327
13.3 8.1

5.0%

0.66 0.40 246.5 149.7
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Table 2. Hematological and serum biochemical data of F344 male rats given madder color for 53 weeks

Items Groups
Conitrol 0.20% 1% 5%

RBC  (x10%uL)  887.1 +409” 898.6 +£385 8874 + 189 832.6 + 43.0%*
Hb (g/dL) 147 0.6 150 £0.8 14.7 + 0.5 13.9 + 0.9%
Ht (%) 467 £ 1.8 470 +£22 464 £ 1.1 43.8 £ 2.4%*
MCV (fL) 526 =06 523 £ 04 523 £ 0.5 - 52,6 + 0.6
MCH (pg) 16.6 0.5 167 + 0.4 16.5 + 0.4 167 + 0.6
MCHC (¢/dL) 316 £0.8 319 %05 316 £ 06 31.8 + 08
PLT (x104/,u. L) 69.8 + 4.0 70,0 £ 4.6 68.0 £3.7 81.8 X 6.7%%*
WBC (xlOZ/,u L) 37.8 +£3.9 379 £ 5.0 382 £ 76 432 £ 105
Differential cell counts (%)

Neut-B . 0.8 +0.7 1.0 £ 1.0 1.4 £0,5 08 +07

Neut-S 30.3 +4.2 260 4.0 26.8 £3.5 37.5 £ 10.1

Eosino 1.5 £1.1 0.7 £0.6 0.8 £ 08 i.2 £09

Baso . 0.1 £02 0.1 =02 02 +03 03 04

Lymph 654 44 702 £ 4.6 688 £33 592 £ 11.1

Mono 20 £1.0 20 £1.2 20 £07 1.1 £0.9

Elb 30 £23 33 £2.0 34 26 49 + 54
TP (g/dL) 6.8 £02 6.8 £02 6.3 £02 6.8 £02
A/G . 19 + 0.1 20 £02 20 02 1.7 £ 0.1%%
Alb (g/dL) 44 +0.1 4.5 £0.2 45 + (.1 4.3 & (,]%=*
TG (mg/dL) 108.9 + 334 1193 £ 312 163.3 =+ 339 69.4 + 295%
TC (mg/dL) 1059 103 104.8 + 89 91.8 & 9.2% 82.5 + 14.6%%
BUN (mg/dl) - 167 + 15 162 +06 162 0.7 15.7 + 1.1
CRE {(mg/dL) 0.32 + 0.04 0.32 +£ 0.02 0.30 * 0.02 0.39 £ 0.04%*
Na (mEq/dL) 1439 +2.1 144.1 =14 144.6 + 038 1452 +13
Cl (mEq/dL) 1022 £ 1.5 1022 £ 1.5 102.6 = 0.8 102.3 £ 1.9
K {(mEq/dL) 44 +£03 43 + 0.2 45 £0.2 45 +£0.3
Ca (mg/dL) 10.5 £ 0.3 10.5 £ 0.2 10.6 = 0.3 104 =+ 0.3
P (mg/dL) 53 + 04 55 +03 55 +03 50 & 0.4%
AST - (IU/L) 779 +95 757 £10.7 64.3 = 74+ 653 & 7.9%*
ALT (Iu/L) 528 £79 50.6 + 9.8 37.6 = §5.3%* 31.1 £ 7.9%*
ALP {IU/L) 275.1 £ 459 2819 £ 270 2392 +£399 177.5 & 34.4%%*

* Mean + SD

***; Significantly different from control at p<0.05 and p<0.01, respectively (Dunnet's test)
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Table 3. Hematological and serum biochemical data of F344 female rats given madder color for 53 weeks

Items . Groups
Control 0.20% . 1% 5%
- RBC (xlO"/,u L) 781.1 + 49,57 787.5 +£40.1 7384 + 576 689.8 + 63.2**
Hb (g/dL) 13.5 1.5 136 + 1.4 130 £ 1.0 123 £12
Ht ' (%) 444 £ 2.8 449 +23 42,0 £32 30.3 + 3.6%*
MCV (fL) 56.8 0.3 57.0 £ 0.3 569 +0.6 57.0 +0.7
MCH (pg) 173 + 1.1 173 = 1.8 17.7 02 17.8 £05
MCHC (z/dL) 303 +1.9 303 +3.1 31.0 £0.5 31.1 +£09
PLT (x]04/u L) 582 £6.3 61.1 £34 64.8 +53 82.6 & 13.3%%
WBC (x102/,u L) 218 £3.5 24.1 £2.1 243 +£49 32.9 + 94#*+
Differential cell counts (%)
Neut-B 1.1 £0.7 03 £ 0.7** 04 &£ 04** 04 +04%
Neut-8 19.1 £6.1 20.0 +£e6.1 202 £ 78 2319 4 7.0%*
Eosino 1.0 £04 - 06 £06 13 £0.6 -~ 07 £0.6
Baso 01 =02 01 =02 - 0.1 £02 0.1 £03
Lymph 777 6.9 767 =69 767 7.5 654 & T.4%
Mono 1.0 =08 . 24 £ 0.9*% 1.3 ‘£ 0.6 1.6 £0.6
Elb 68 =42 7.0 =49 68 +33 S 81 4.0
TP (g/dL) 7.1 =04 7.0 035 69 03 6.8 04
A/G 22 £02 - 23 02 2.1 £02 1.9 + 0.2
Alb (g/dL) 49 =+ 0.4 48 +04 47 =02 44 + 02%%
TG (mg/dL} 659 =+ 153 479 +£11.7 = 583 = 18.0 56.1 + 14.5
TC (mg/dL) 1249 =+ 13.7 1118 =117 116.8 =+ 16.1 106.0 + 8.3%*
BUN (mg/dL) 172 £ 1.8 172 £23 17.1 £ 1.5 190 =13
CRE (mg/dL) 035 + 0.04 0.33 + 0.02° 0.32 = 0.03 0.33 + 0.03
Na (mEq/dL) 1438 +1.2 1439 +1.1 144.0 =12 1436 + 1.5
Cl (mEq/dL) 1025 + 1.9 1035 £ 1.8 - 1027 £2.5 1005 £ 1.4
K (mEq/dL) 3.9 +03 40 =02 42 £03% 44 +02%
Ca {mg/dL) 10.5 £0.5 10.5 £035 104 =04 102 £03
‘P {(mg/dL) 50 £05 51 +0.6 51 05 59 + 0.6%%
AST (IU/L) 61.7 * 46 669 + 88 622 +4.1 66.0 = 7.2
ALT - (TU/L) 30.7 +£2.7 306 +24 276 £52 202 & 3.1%%
ALP (TU/L) 121.00 + 19.9 123.6 +£234 120.3 =+ 23.1 1156 + 164
% Mean + SD :

* **: Significantly different from control at p<<0.05 and p<0.01, réspectively (Dunnet's test)
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Table 4. Absolute organ weights of F344 rats given madder color for 53 weeks (g)

Groups
Control 0.20% 1% 5%

Male  Body weight 396.1 + 31.9% 412.4 +22.5 400.8 =+ 21.4 326.4 + 21.3%*
Brain 2.01 +0.08 2.05 + 0.04 2,07 +0.07 2.02 +0.04
Lung (R} 0.75 + 0.07 0.75 + 0.05 0.76 + 0.06 0.70 = 0.05
Lung (L) 0.39 + 0.03 0.39 +0.03 0.39 +0.09 0.37 #+ 0.03
Heart 1.07 £ 0.09 1.09 + 0.06 1.11 + 0.09 0.98 =+ 0.08*
Spleen 0.70 + 0.06 0.74 = 0.06 0.76 + 0.07 0.73 +£0.06
Liver 87 £ 0.7 95 =07 10.0 + Q.9%* 8.6 +1.2
Adrenal (R)  0.017 # 0.005 0.018 = 0.004 0.018 =+ 0.002 0.017 + 0.003
Adrenal (L)  0.017 + 0.003 0.019 = 0.002 0.018 = 0.004 0.017 £ 0.003
Kidney (R) 1.1 +0.08 1.2 £ 0.08 1.3 £ 0.11%* 1.2 +£0.11
Kidney (L) 1.1 + 0.08 1.2 + 0.06 1.4 & 0.27%* 12 +0.11
Testis (R) 14 +04 1.8 02 1.7 0.1 1.7 +£0.1
Testis (L) 1.6 + 0.3 1.6 =04 1.7 +£0.1 1.8 +0.7

Females Body weight 2004 =+ 6.3 1922 + 104 176.8 + 8.2%* 160.1 =+ 5.4%*
Brain 1.85 = 0.03 1.85 =+ 0.04 1.77 +0.21 1.82 + 0.05
Lung (R) 0.52 = 0.03 0.51 =+ 0.02 0.51 +0.03 0.45 + 0.02%*
Lung (L) 029 x0.02 0.27 = 0.01 0.28 + 0.02 0.25 = 0.02%*
Heart 0.64 + 0.03 0.63 % 0.04 0.66 =+ 0.06 0.58 * 0.04*
Spleen 0.46 =+ 0.03 0.45 + 0.04 0.45 4 0.03 0.43 £ 0.03
Liver 44 +02 43 %03 43 04 42 £02
Adrenal (R) 0.018 = 0.003 0.019 =+ 0.004 0.020 = 0.056 0.017 =+ 0.002
Adrenal (L) 0.018 =+ 0.002 0.020 + 0.004 0.021 = 0.004 0.016 =+ 0.003
Kidney (R) 0.63 < 0.02 0.64 + 0.04 0.73 + 0.05%* 0.69 =+ 0.05%
Kidney (L) 0.63 + 0.03 0.65 + 0.04 0.73 * 0.05%* 0.69 + 0.04%*
 Mean + SD

* **: Significantly different from control at p<(.05 and p<0.01, respectively (Dunnet's test)
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Table 5. Relative organ weights of F344 rats given madder color for 53 weeks (g)

Groups
" Control 0.20% 1% 5%

Male Brain (g/100gbw.) 0.51 = 0042 050 =0.03 0.52 +0.02 0.62 + 0.03**
Lung (R) (g/100g bow.) 0.19 =+ 0.01 0.18 = 0.01 0.19 + 0.01 022 £ 0.01**
Lung (L) (2/100g bw.) 0.10 =+ 0.01 0.10 % 0.01 0.10 £ 0.02 0.11 +.0.01**
Heart (g/100g bow.) 027 + 0.02 0.27 % 0.01 028 +0.02 0.30 =+ 0.02%*
Spleen (z/100gb.w.) 0.18 = 0.01 0.18 =+ 0.01 0.19 +0.011* 022 = 0.01%*
Liver (/100gbw) 220 =009 231 +0.07 249 * 0.13% 263 + 0.22%*
Adrenal (R) (mg/100gbw.) 0.004 = 0.001 0.004 +0.001 0.004 £0.001 0.005 = 0.001*
Adrenal (L) (mg/100gb.w.) 0.004 = 0.001 0.005 * 0.001 0.005 % 0.001 . 0.005 =% 0.001
Kidney (R)  (g/100gb.w) 0.27 + 0.02 0.28 <+ 0.01 032 £ 0.02% (.36 =+ 0.02%*
Kidney'(L)  (¢/100gbw) 027 +0.02 028 £0.02 036 +007% 036 =+ 0.02%*
Testis (R) (g/100gbw.) 036 +£0.11 043 +0.03 0.42 % 0.03 0.51 = 0.03%*
Testis (L) (g/100gb.w.) 040 £ 0.08 0.38 + 0.09 043 % 0.55 0.55 + 0.19**

Females Brain (5/100gbw.) 093 £0.03 097 *0.07 1.01 £ 0.14%  1.14 =+ 0.05%*
Lung (R) (g/100gbw) 026 002 026 £002 029 *001** 028 +0.01*
Lung (L) - (g/100gbw.) 0.14 = 0.01 0.14 + 0.01 0.16 =+ 0.01* 0.16 = 0.01*
Heart (g/100g b.w.) 032 +0.01 033 +£0.02 0.37 £ 0.03**  0.36 + 0.02%*
Spleen (g/100gb.w.y 023 +0.02 0.23 +0.02 025 £ 0.01% 0.27 &+ 0.02%*
Liver (¢/100g bw.) 221 #008 225 0.1 244 £ 0.15%% 260 =+ 0.10%*
Adrenal (R) (mg/100gb.w.) 0.009 *0.002 0.010 +£0.002 0.011 +0.003 0.010 =+ 0.001
Adrenal (L) (mg/100gbw.) 0.009 % 0.001 0.012 £ 0.002 0012 =+ 0.002%* 0.010 * 0.002
Kidney (R)  (g/100gb.w.) §.31 +0.01 033 + 0.020 041 & 0.02%*% 043 £ 0.03**
Kidney (L) (g/100gb.w) 032 + 0.01 034 + 0.02%* 041 =+ 0.02** 043 = 0.02%*

%) Mean + SD |

* w4 Significantly different from control at p<0.05 and p<0.01, respectively (Dunnet's test)

15



Table 6. Histopathological findings in the kidneys and mesentric lymph nodes in male and female rats given madder color for 53 weeks

Sex Males Females
Group Controf 02% 1% 5% Control 0.2% 1% 5%
No. of animals examined 10 10 10 10 10 10 10 10
Kidneys .
Tubular regeneration, focal Total incidence 1 i 4 10** ¢ O 1 0 |
Grade =+ 1 1 4 0 0 i} 0 1
+ 0 0 0 10 0 1 0 0
++ 0 0 0 0 0 0 0 0
Infiltration of mononuclear cells, inter: Total incidence 2 2 5 10+* 84 1 1 0 1
Grade + 2 2 4 6 0 0 0 0
+ V] 0 1 4 1 1 0 1
=+ 0 0 0 0 v} 0 0 0
Vacuolar degeneration, proximal fubul Total incidence 0 0 10%*  10** 5 4 10% 35 104 38#
epithelium ‘ Grade ES 0 0 1 0 5 4 1 0
+ 0 0 9 10 0 0 9 10
+H 0 0 0 0 0 0 0 0
Anisokaryosis, proximal tubular epithe Total incidence 1 0 1 1034 0 0 1 10%% #4#
outer medulla Grade + 1 0 i 4 0 0 1 8
+ 0 0 0 6 0 0 0 2
+—H 0 0 0 0 0 0 0 0
Atypical tubules, outer medulla Total incidence 0 0 2 g#* 0 0 0 5%
Adenoma, renal tubules Total incidence 0 0 0 1 0 0 0 0
Mesenteric lymph node
Dilation, medullary sinus Total incidence 5 3 G 10*# 3 2 2 1
Grade =+ 5 3 6 4 3 2 2 1
+ 0 0 0 3 0 0 0 0
+=+ 0 0 0 3 0 0 0 0

:very slight, -+:slight, +moderate

* **:Significantly different from control at p<0.05 and p<0.01, respectively (Fisher's exact probability test)
###::Significantly different from control at p<0.05 and p<0.01, respectively (Mann-Whitney's U-test)
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Table 7. Final body, absolute and relative kidney weights of F344 rats given madder color for 104 weeks

Sex Male Female

Group ) | Control 2.5% 5% Control 2.5% . 5%

No. of animals ex;;.m-ineéé) i 39 42 46 43 44 47
Body weight g 416 £ 4727 365.5 +£28.8% 337£19.9%% 259+262 206+22.6% 187+ 11.8*
Kidneys (absolute) g 254 £023 301 +1.03* 336 +2.89%* 1.64 +£0.12 2.04 +0.66% 1.81 +0.14%

Kidneys (relative) g/100g b.w. 0.61 +0.07 0.82 £ 026* 0.99 £ 0.76** 0.64 = 0.05 1.00 = 0.35* 0.97 + 0.07*

® Animals those survived until the end of the experiment.
" Mean + SD
**: Significantly different from the controls at p<0.01 (Dunnet's test).
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Table 8. Incidences of non-neoplastic and neoplastic lesions in the kidney in male and female rats treated with madder color for 104 weeks

Sex Male (%) ' Female (%)

Group Control  2.5% 5% Control 2.5% 5%.

No. of animals examined C 50 47% 50 50 47 48"

Kidneys :

Anisokaryosis, renal tubules 0 39 (83)**50 (100)"‘*Jr 0 47 (100)*°48 (100)**

Atypical tubules 0 47 (100)**50 (100)** 0 47 (100)** 48 (100)**

Adenoma or Carcinoma, renal tubule 0 19 (40y**43 (86)*"‘§ 0 & (16)**15 (31)**
Adenoma 0 18 (38)**39 (78)**% ¢ 5 {10y 13 (27)**
Carcinoma 0 36 - 16 (32 0 3 (6 2 4

Mesenchymal tumors 0 1(2) 0 1(2) 0 0

Transitional cell carcinoma, renal pel0 1(2) 0 0 0 0

*) One animal which died before 52 weeks was not included.

"Two or three animals were not examined because of post-mortem degeneration.
¥, #&: Significantly different from control at p<0.05 and p<0.01, respectively (Fisher's exact probability test)

. Significantly different from 2.5% group at p<0.01 (Fisher's exact probability test)
% Significantly different from 2.5% group at p<0.01 (Chi-square test for independence)
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Fig. 1. Growth curves of male and female F344 rats given madder color for 53 weeks
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