Table 2. Histopathological changes in the kidney of male F344 rats treated with madder color for up to 13 weeks.

Group
Control 0.1% 1.0% 5.0%
Histpathological change (n=) 6 6 6 6
Day 3
Tubular regeneration, focal (#/+/++) 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 1 (1/0/0)

Vacuolar degeneration, cortical proximal tubules (&/+/4++) 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 6 (0/0/6)***

Basophilic tubular change with distinct nucleolus, cortical
proximal tubules (2/+/++) 0(0/0/0)  0(0/0/0)  0(0/0/D) 6 (0/0/6)****

Vacuolar degeneration, cortical proximal tubules (£/4/++) 2 (2/0/0) 1 {1/0/0) 2 (2H0/0) 6 (3/3/0)
Hyaline droplet degeneration, proximal tubules (+/+/++) 6 (0/0/6) 6 (0/0/6) 6 (130" 3 (5/0/00"
Eosinophilic body, cortical proximal tubules (+/+/4+4) 6 (0/0/6) 6 (0/2/4) 6 (5/10Y" 1 (Lo
Basophilic tubular change, cortical proximal tubules (x/+/++) 0 {0/0/0) 0 (0/0/0) 0 (0/0/0) 6 (0/6/0)**"*
.. Anisokaryosis, proximal tubules, outer medulla (/+/++) | 0(0/0/0) _ 2(2/0/0)  3(3/0/0) _  6(3/3/0p+*"
Week 13
Vacuolar degeneration, cortical proximal tubules (/+/++) 4 (3/1110) 6 (3/3/0) 6(3/2/1) 6 (0/3/3)"
Hyaline droplet degeneration, cortical proximal tubules (+/+/+4) 6 (1/5/0) 6 (1/4/1)  5(03/2)" 0 (0/0/0y**™
Eosinophilic body, cortical proximal tubules (+/+/++) 6 (0/0/6) 6 (0/3/3) 0 (0/0/0)* " O (0/0/0)*+**
Tubular regeneration, focal (¥/+/++) 0 (0/0/0) 1 (1/0/0) 1 {1/0/0) 6 (0/1/5)+*- 4
Anisokaryosis, proximal tubules, outer medulla (+/+/++) 0 (0/0/0) 2 (2/0/0) 3 (3/0/0) 6 (5/1/0y**

*, **: Significantly different from the untreated controls at p<0.05 and p<0.01, respectively (Fisher's exact probability test
or Chi-square test).

*-#. Significantly different from the untreated controls at p<0.05 and p<0.01, respectively (Mann-Whitney's U-test).



Table 3. Distribution of nitrotyrosine-positive proximal tubules in the
kidneys of male F344 rats treated with madder color for up to 4 weeks.

Group

Control 0.1% 1.0% 5.0%

(n=) 6 6 6 6

Day 3 Incidence 6 5 6 6"
Grade =+ 0 1 0 0

+ 5 4 1 0

++ 1 0 5 1

+4++ ¢ 0 0 5

Week 1 Incidence 6 6 6 6"
Grade =+ 1 1 0 0

+ 5 5 3 0

++ 0 0 3 1

+++ 0 0 0 5

Week 4 Incidence 5 6 6" 6"
Grade = 0 2 0 0

+ 4 4 0 0

++ 1 0 4 0

+++ 0 0 2 6

*#. Significantly different from the untreated controls at p<0.05 and
p<0.01, respectively (Mann-Whitney's U-test).

*, +, ++, +++: Degree of the distribution of immunoreactive tubules.
+: Up to 20% positive tubules within the area of cortico-medullary junction.
+: Up to 50% of positive tubules within the area of cortico-medullary junctio
++: 50 to 70% of positive tubules in both cortical and medullary areas.
+++: Up to 100% of positive tubules in both cortical and medullary areas.
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FASBRZHERMNE (FEHDBARHITFEEE)
S RS E

v BB THRNAMRBRIEE AV T VR REORD AESRER ORE

SETLE S#HE HE BNKFEFESD EERES

MEFRIZRRE LTV 5,

HieEs . KKoT b xtBFE(madder colon)DRBPAM O AT LAMT, v
PRSP RS ANRBREZH O TR Z{To T3, BHEERRG S ATAAL.
DMD fLEHET L, THFERELRS, 2.5, 0%ORECRERERTT-TEY, K&

A. BFEBH

FIRO T H F BFE (madder colon)ik, 7 H 4
Flz A 3 77 & F(Rubia tinctorum LINNE)D 1R
PoMHENRARROT R IX ) VROA
FHT, BEFRFY— b, BEMIAMH, FLECK
R EOEGE T, bPETHER7E, BF
e LTEHBIEIhTH Y. RARE
mpE LTHERESATHE,
THRBEOHEICHAL T 14 AEIRERD
BERBL0 ABRERGARR EBTTON,
EMEMEEIREESRTWRY, £, 3
AAMEIZEA LT, diethylnitrosamine (DEN),
N-methylnitrosourea (MNU), N-bis(2-
hydropropyl) nitrosamine (DHPN) % fL{&(DMD
MEYRICT B3 BEE 16 ARIREEKRSE L
Zlgar P RS AERBIZBOTHTH O
B LRBAREEREIRDO O TWARY,
LU, BT FAEEOBEEE/REHA
HOFARBICB W THITRIT D RS AL
HEbLizREENE, £2T, AWRETET
H A EFEOFITHT RN AEOHEF & AFH
T3 AT, ZERETHARSAERBEZICH
LTERRAAD =X LOBIT LML, &
HItEHBTHRBAMARRTRD RS
S BT ARERERRRFZIToTW
Da

~18-

B. BFfEHik

<EMpEITRB EMLE>

5HERD F344/DuCrj #EZ » A2 AW, —iA
oSO ®%eEmE v ERE B L,
BYMOFETEXENRFEDERERDO YT
— AT AOBHEICTITV., ERORES
IR E 2422°C, B 60x10%., 12 BEfEE
TR, RBEMETOEET TITo T3,
it e Ty — I S IES3ofFBE L. 8B
A & LT, DHPN O & BRI EAKEK Z
BEIZER X E, £/, DHPN OKERDL
AlBIEREE,

<#HBPEIRERE>

7 H B FHE(TN-AT60, Lot No. 040723)I3 % D
BREELSEME LT 214, Ruberthric acid
BT 1685%D L0 BW, THhxaELS
Y x &/ CRF-1 GEPIC 5.0, 2.5, 0%DFLE
TRU, BB, ZO0OT7THFEFITIT Dextrin
BT HARXREE 50%TF LT 1.5%0HETESE
B, Dextrin DBRENR—FEIZRB L 2T,
T 4R % ; Dextrin @KL, 5.0%:0%,
2.5%:0.75%, 0%:1.5% & LT, S &2y &M
LAWEBRAEOXHBEE LR, BEELL
2.

F344 7> b 100 % 5 BEIZAIT, 1 005 4
BRIl oBBIf =v—Ya rE TS



H BT, DEN(100mg/kg b.w.)% B[EIREIENR S
L. &5 MNUQ20mg/kg bw)ZH 1 BLUE
2 WA TEF 4 BIREIEN RS L, DHPN(0.1%
BEAEE 3 BNOE 4 HITHU T 2 B
AL L7 (DMD &), % 5 BIZiL DMD
MBOEENBEL LT 3 RORBHEOE
orrHEs Lz, EREHR 4 HBIVE ]
b 3 BT AREEE 5.0%, 2.5%, 0%D
BETRO&SZRABLE, 2B, fidoX
Sz Z b DEEHIIEL Dextrin TN FH 0%,
0.75%, 1.3%EH LTWVW5D, 5 4 B2 Dextrin
EEHELLRVWEBRGE(CRFE-DE, RHRIZE 5
Bl EEAR0LZE BELTWS,
EERTR, = — T VBB TICRKBENS
Ofmic kv EZL, B, DL BF. M.
BR. BRI, ERIENE. B & EERESE O
BEERPHAUE, FHERHSALY CTEHE
L., EECREWVEREFRZERL, REEK
FHICHMICRN L, EMEOMBARE L
S EMHEErRET S, B, FZELT
IXBEAETY Glutathione S-transferase placental form
(GST-PHT L B RERGAZTV., HORMB AR
ETHD GST-P BHEROFUR EYORE
B, W2 S QEEFE(PAP Win, Sumika
Techno-service Co )& W TEIHIL., FH O
LR D,

C. MR

HESELZEBALTWS, F1ICERBMK
1A, $48, ESHROEEOEHEL,
ZFLCHhEORMBREE 1 ICTYT, DMD &L
RZiThiWeg 5 BICH T, DMD LB %17
ST MOEOEERIMIMEI SN TWD, 7
AFBEOREEMMBE LI 4B LOHRELS
WORBRATEHEIEPOEIHTTIFEED
BFEREBICABLZHFERMNOMBIZED T
W3, ThENOTHEEIF 1 BENLLES
HTENFR 193.8, 205.5,223.4g Th o1z,
¥, 3 REE 4 TERC Dextrin 5O HE
KWEIAEOZEZIRONTELT, ThEh
DFEHEERY 2234 & 2240 Thol,
F2REBROEIBBLIVESAOEKE
L ESEOEBMEX /AT, DMD ILERE 5.0%
BLU25%DT7THFREREFRELTNDE]
FHLE2HIIDMD REOLOE 4 BRI A
T, $ EORATOEMABIENCAEII
B LT,
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D. ZE
ThABHEOERIIEALTIESDT v D 14
AWM ERNREHE, B6C3Fl <7 2D 90
ABRARSRBR2ERTORA TSRS
LR b ESEFNERIIRD OV,
EMEINTVWS, EEEHIZEL T Ames
REBRTAMBEELLOFTEIILID LT HE,
Rec assay TH#. /MNEABR TERM4E, DNA
adduct KRB TR, L BEINTWVS,
—. BRAEICELTIE DMD 8% L
Sy MEBBTIHENAMERBTHTR O
BIrthBRALOREERIZVWERESRT
W3, LaL, AClSegHsd 5~ + @ 780 BRI
R ERAR TR FNREMZR 2V LD
DOFFE, BROBEORENRA LN, ¢ H
EERhTWd, &6, F344 v P2 AWVWE
BHEEE  BBANGERBR T, HHEE LT
CEBERACBREIEDNR T, T T,
SEIZTOBICAT2HEBAMOHEFEED
T34 EHIC DMD ABIZ L AZBFPIER
BANRB CBICHT AR BAREEHI
HMTCERPTLEOBALED TREZIT-
TEY., RBRETHIZIRIALLOBEBANHKT
Han3dborPEashs,

E. &

FKROT X EAFORENAMEOBF % /2R
TAHEMT, 7y bEZEBETHRES AR
EXROWTRALZIT2 T3, ERIIHE.
ERMAKESEXRBL, THXAEESL S, 2.5,
0%DIRETRERE 2T TEY, ERIIE
PBCERALT WD, ZOMRIZEY, BiE
/BB AEHERRTRDONEZT I 36
OB T D RBAMEDO R AT & A7
TAHZLITEY, REAICIIRAORELEN
BITHTIEROEL, B2%BENICITEE
TAROEELIERPIRETE Z L0 LU
aEnhab,

F. BEREERE®
2L,

G. BFRHEEX
1. BRXHER
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K1 THXARRZLSBWBTHRBAERROET OREHS

Group  Treatment No. 1w 4w 8W

1 DMD-5.0%Madder color 20 108.8+4.7 163.448.3 193.848.1
2 DMD-2.5%Madder color 20 108.5+4.3 165.915.6 205.547.9
3 DMD 20 109.5+6.1 166.848.6 223.4%109
4 DMD-Basal diet 23 110.4£5.5 178.946.3 2240459
5 Control-Basal diet 20 109.1+4.9 214.749.0 226,5x10.4

DMD: N-nitrosodiethylamine (DEN), N-methyl-N-nitrosourea (MNU), N-bis(2-hydroxypropyl)nitrosamine (DNPN)

F2 HREOHBBIKE RO

Water drinking (ml/rat/day)

Food Consumption (g/rat/day)

Group treatment 3w 4w
1  DMD+5% Madder color 159+ 1.6 159+ 26 174+ 0.7°
2 DMD+2.5% Madder color  15.7% 1.1 157+ 0.7 177+ 0.7
3 DMD+1.5% Dextrin 168+ 0.8 168+ 1.6 201+ 17
4  DMD+Basal diet (CRF-1) 23.1+ 155 23,1+ 0.8 21.0+ 0.9
5  Cont+Basal diet (CRF-1) 19.2+ 0.8 19.2+ 2.4 228+ 0.5
& p<().05 vs. group 4
1 feEmmehs
Body Weight of Rats
g
300.0
250.0 X

—&— DMD+5% Maddcr color
—— DMD+2.5% Madder color —

~x—DMD+1.5% Dextrin

50.0 —»— DMD+Basal diet (CRF-1) —
—¥— Cont.+Basal diet (CRF-1)
0‘0 1 ] 1 1 1 L 1 1
0 1 2 3 4 5 6 7 H 9
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