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A, BEEPEADORILBTIZEEINDEE L DOAT

2-Amino-1-methyl-6-phenylimidazo[4,5-b]pyridine
(PhIP) 5 Donryu v MZ#FE3 L 7-ILRELLAIE

A X %

LB RFIFBREHRIER A FERT MRS FAEMZEDE (EF | EEEOLEIR)
S 14 % 4 A30H
SH T K144 6 HI18H

2-Amino-1-methyl-6-phenylimidazo[4,5-blpyridine (PhIP) (& MMZARMICHR T L AT OH [ 7
Vo 2T IyTHY, 7y bR, IR UIARICE T 25 ) 2 BEREWED 1 D THh %, PhIP
® 75 mg/kg/day % 18E#E D HECrj:Donryus v M IR H I0BIEAHIRRORS L7, 5208 O RERHIR 12
B BHIRCEDIL0% &, *FHEEE K UF 2-amino-3,8-dimethylimidazo[4,5-flquinoxaline (MelQx) #f
(20 U'15%) R EEER L2, ZOREBDOT5% AL AER L, JLERLLHE O % R
LTz, @EIZREMIOHMRE THEMEDRL, I bay U TROBMKUERE, ks
DIFRFEDVRD b Tz,

Rz, PhIP® 20, 40 K UF 75 mg/kg/day % FIRk I35 L, LBEORL % EREIIHRET L7z, R
HABIHIZ 40 mg/kg #ED 1 BIRTF 75 mglkg #5D 4 FIASSE T L, DR E SIS BENY % & O AEFHIC
gL Cafiznl, GIRRKEE L, FBEBID 75 mgkg BOHR SRR 4 B2 5K 0ZEDRE
PEHIBL IR, LRI O 22 SRR, MM LATRE® Hh, G5 RAMH%26E F TBIgE s/, BT
BT E S I LENMBRER A LEIEDL RO 5N, 40 mgkg B CIIHERGH 4812, 4
BT OB O =R LS A S L7z, 5 BIE% 268 LA ORI D2 v SEBE,  SE MR
FERHAEIL TR S 7z, BROEREN I HERAEDO B, B/ REodER, I bar M) 7D
#hn, HEEOEEY 40 mgkgbl LB THED 517z, 20 mgkg BT 485812, REMMEER
R L ML D ZERLAL A D EBIZ A b7z, 15586 4 BERICHRESHOMENS —RIICA F 2K
fEER L7z, %5-B4G 4 %12 PhIP-DNA adduct L L O#EINASHEEKERIZEO Sz, #%
5.BA46138% (75 mg/kg #) TIMEMEE R L 72,

DLt 5, PhIP O@EHEHSIZE D Donryu 7 v MIALNZLEAZMED) FEEF 0N
PhIP (2 L 2.0 EICERN T 2 ILRELHEICERN T2 0TH Y, ZOREIZLHMRIZBIT
% PhIP-DNA adduct DA G L T L EZ SNz,

Key words : PhIP, MelQx, Donryu rat, Intubation, Dilated cardiomyopathy

¥ —7 v MERECMZ, WE, O BcbEE0

O A7)y 2T IVNTy MR TADNA L2 E
Wt L TSRS AF O LR ENTET WV A,
FRWwz, TS IEEN NI 2RENED
B &L EZ SN T WS, 12 2-amino-1-methyl-6-
phenylimidazo[4,5-b]pyridine (PhIP) i 7 ¥ 5 %> 7
HAFIZERINL L s L BEFELLEREFENEATOY
A7V 7T IVELTHIONTENY, -y

APIZBREENTVSED, PhIP 37 v MMZKEH

A, BISEIRD A, LA ERRKBIOREE 23557 5
T EAHE I N T v AR b R

DNA adducts # £ T 5 F25H 5 1T\ 5517,
o~Fa A7)y 7 I TdhbH 2-amino-3,8-
dimethylimidazo[4,5-flquinoxaline (MelQx) I Af &
BELFETHILPHESINTVS9, —F, PhIP %
FIZEY Ty MLRICRENES D ZEPRE ST
BHW2 ZoOEEII ML) TEERTICERT
AHZENRBEINTWEBL, 22 THK4 (3, PhIP ®
LA DB LB S 5125 5 720, PhIP & U MelQx
%5 L7 Donryu 7 v P OEHBEE LTV, LR
DIR BT R OB REUERE TR AL, dE UNITRERRRY



112

ZIMUEZEAL, LG OHR, #IZ DNA adduct DR
BiZowWwTKRE L7

MERVHFE

{EREY

Crj:-Donryu 7 v b (Charles River Japan Inc.,
Hino, Japan) * 4 B CTAM L, REE2 B 7/27TF X
Fv =23 —46I¥OHE L, EFEE MF,
Oriental Yeast, Tokyo, Japan) & U7K:iE/K % B H 1L
BE7z, BEREIX, BE24+ 2T, BESE10%,
FEBARE A 1285 (54T 7 :00—19:00) TH o7z, HFE
BAAEER, 18AK CHAREHHPIL 500—521g TH -7,
LB, ORI ki3 LR RFEERIEE ITED
iTo 7,
wERME

PhIP (PhIP hydrochloride, NARD Institute,
Osaka, Japan) & Uf MelQx (BRI SA & » ¥ —Hf3E
Bt BB THRL VG5 E22T) Bt b &Y
KIZEBERL, 1.5%BWE L7z, &5WEIL 5 mlkg
& L7z MBEEICIIAEKRE ARICHRS L
PhIP R U MelQx 5% DRIPEAE (KB 1)

188 #s D M Crj:Donryu 7 v h60fI % X FREE % &1
3EE (FER2060) 12, WERICPhIP &5 Wi

20 1
Mortality
15
n
[}
E 10 Control
S = = =PhIP75mglkg = eeeum
° 1 eee- MelQx 75 mg/kg /
2 s r
el -,
-------------- s .‘-..‘ o
[ e L e o
0 4 8 12 16 20 24 28 32 36 40 44 48 52
Study weeks
20
Thrombus
15 1
K]
[}
g 04 0 — Control
g = = = PhIP 75 mglkg
S i s MelQx 75 mg/kg .
4 5 et
4 -’
0 -

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Study weeks

No. of animals

No. of animals

LB KFEZHE, 50 (3,4), Fl4- 84

MelQx @ 75 mglkg/day % F@ B 10 56 il #2 O 4% 5- L
7oo EHICOWTHREXER 1 BllE Lz, HEMK
52T ¥ TERE#ITV, 20k, EFFAEFIcoNT
HBRL, CBEEZIE, SHICHKEmTER LA,
FBHIBEHNIZDOWT L FEIRRICIT - 720 EFDLEKIZD
WORBABFREEE/ML, 512, IRA2H
T2 O° PhIP $%5-8 6 Blo.Lfg (FEOF) IOWTETF
SEAMSEBIS L £ L 720 EOEIROBE 2 LT Ok
WCIERREDIFEEAL O TRl L 720 (LIROREWTHLEE
ERZBV, EZEREFMRVCERERD 2 2 FFIZOWT
((EENE-EZNE) ESIME) 2500 - BHL,
% D FHfl % dilatation index & THE L7, F 7o
HBAIAS2 A% D EREF IR L, ALFHREZIT -
7z (KBWEMEtY =)o
PhIP & 5% DBRMAVERR (X8k2)

18:8#® Crj:Donryu 7 v F36Bl = A BEEHEL & 4
B (% B 9 %) 24 ), PhIP ® 20,40 & U175
mg/kg/day % Fg B 10BGAHIE RS Lz, 2FIDFE
2EH 1 BIHE L, &FlomE%FEIC1E, &%
HERBIIER 1 H, BN EHE TR EEE (Sof-
tron BP-98A, (#) V7 b1 ) %\ 7z tail cuff i
TR LT 504, 13RU26:BH%ICEE3HIT
ORFEIRL, LREELHEIEL, HAEEETEL L,

20 -
] Cardiac hypertrophy
15
10 1 Control
] = = = PhIP 75 mg/kg
1 e MelQx 75 mg/kg —
57
4 -l
p LY 4
[1] #er T T T T T T -
0 4 8 12 16 20 24 28 32 36 40 44 48 52
Study weeks
20 ]
Pleural fluid
15 |
10 ] Control
= = = PhIP 75 mglkg
i MelQx 75 mg/kg ____"
5 - ;
I -r
- Lrrr Y
0

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Study weeks

Fig. 1. Mortality and incidences of cardiac hypertrophy, left atrial thrombosis and pleural fluid.

Data in each week represents the cumulative number of animals in each group. Week 0 reveals

the commencement of the treatment.
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BHIETHNI DV TS FERIZIT - 720 £FI0LRICD
WTREAE TR ELERL, 2512, 2F04SF
BIEFIOOE (BLZE) oW TETFBEMEBRSEE
L7z
REEBFORE | BCERG 4 RUIBBHZROFRE &
BOLE (BOE) 271 T2 BHREE®, /8
FT74 AL, BNT 71 vk, EYIL, 0.5%
H;0z/methanol 12304, 0.05% Tween20/PBS (22 iR
3432 [al, 500ug/ml RNase/PBS (237°C30%, 3N HCI
121543, 0.01% trypsin (237°C10%5, & 512 5% skim
milk/PBS (2405 ML B L 72, >R 1Z, AR 1 HT PhIP-
DNA adduct #i4£(1:10000) T4 C—EBHEULE X1, €
T F VE#Y FH 7 W F IgG K& U ABC(Vectastain
ABC elite kit, Vector Laboratories) THLE I /-, ¥
FI/RITVIZENANFF LT — VEBHRN T
B, "NThFIY L IF Y URETHEEL
720 BEMXT HRIZIZ S IE £ 7213 1 ug/ml PhIP-modi-
fied DNA T 4 C—RB&WE L 72 [F % K O i PhIP-
DNA adduct #iifk% —Rpifk & L CTHW7:19,
PhIP-DNA adduct BIFE : ¥ 544 4 8% (20, 40 RV

20 4
1 Ihrombus
15
” ] B Left atrium
E] ] 8 Left ventricle
E 10 - 7 B; .
g ] & Right ventricle
5 ]
o
P4
Control PhIP MelQx
75 mg/kg 75 mg/kg
20 Dilatati f left tricl
15 -
@ 1
g ]
€ 101
‘u -
k3 1
2 S
0 1. . ;
Control PhiIP MelQx
75 mg/kg 75 mg/kg

Fig. 2. Histopathological findings of the heart in PhIP or MelQx-treated Donryu rats.

No. of animals
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75 mg/kg #) R U13:8% (75 mgkg #) OHKRGI£
Bl (FOZE) 572/ =,/ 7 0akL Lk
T DNA %3 L, 32P post label et B hn¥p i
% f\»C PhIP-DNA adduct & % #ll%€ L 729, %8 K
IZ2WT 3 ~5EElEZIT, £OFHEL KEERD
s L7,
HatEORRAR

hE, REEERVCMEDFZHEMIIOWT, £
1 TiZ Dunnett #7E, FE 2 Ti3 Williams RE % H
W, HBEEEE RIRSEEE OFEEOEII OV T E
To7e ETOREDHEKEIZMM S5 %RV % L&
L7z,

5 S

Y

54T 2 PhIP B CTIdAE A, MelQx #Tid
REMIEIFID A S N7h5, Wb ZFDHBOEIERE
BRI L ~OL F ClfE L 72,

52BDREEHIFIC BT 5 PhIP BEDFET-ERIZ40% T
HY, WHEERY MelQx B 20% U15%) 1ZHE
fili % /R L7z (Fig. 1), PhIP B CTIIFETHIDT75% 450
KERL GHEEER O MelQx B 25K U0%), &5
W, ELENLIEERRUOCRAKEZE bED SN
(Fig. 1)o 2D#% 9 o MM LAZE R LEITIFETI
BT 5-BGHZISEB WD TA SN2, %55
FETRA0E B LR IC 2 DO RBROBIMA A SNz, AFF
Bl 4 & @ 7- PhIP B L AR KFEEFEIII5% TH o 7-
BB R U MeIQx B 5 U0 %), %38, PhIP &
DEFFHITLIEAERLZDIZ1IFHOATH -7,

20 ] M marked
] H moderate
1 @ mild
15 1 O minimal
10
5 1
0 ]
Control PhIP MelQx
75 mg/kg 75 mg/kg
Each data

represents the incidences of thrombus, dilatation of left ventricle and fibrosis in left ventricle of the

heart.
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PhIP H#OREH O LRESIZMOBIZEE L T
% 7R L7245, PhIP B ELEF OEIZAREE & 0%
BARSNL Ao 7,

BREOEZFHMRETIERTERIRDLNE
Motz FERIIRST),

LD R ENEIEE (Fig. 2) T, ELOERT
HIE OB NI LER UL LEDSRELIETE
RS PhIP BEIZZR0 b7z, BEEDO ML I IR EE
rECOVTNOBETOLMEICE DR IELE LTER
WA HN727%, PhIP BT FORENEML TWwiz,
%7z, PhIP B CIIELEILRVSEBHEICERDO N

0.7

0.6 -

0.5 ke

0.4

0.3 1

Dilatation index of cardiac left ventricle

0.2 -
Control PhIP 75 mglkg MelQx 75 mg/kg

Fig. 3. Dilatation index of the cardiac left ven-
tricle in PhIP or MelQx-treated Donryu rats.
Each data reveals the value of wall thick-
ness/outer diameter of cardiac left ventricle.
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- 80

g ~—&— Control

o --#--PhiP 20 mg/kg
60 — -4 - PhiP 40 mg/kg

— - PhIP 75 mgikg

[} 4v ; 1; 16 Zl‘) 2‘4 28 3; 3‘6 40 4’4 4;3 52
Study weeks

Fig. 5. Blood pressures in PhIP-treated Donryu

rats. Each data reveals the mean value in each

group. Week 0 reveals the commencement of
the treatment. *p<0.05 vs. control.

(3,4), F14- 81

(Fig. 3)o TN HHBEFHEILITEITLBRKEZRLI2IE
Bl BEFRICA LN, LIEKOAR LR o AR
Bl DR EACITEM T H - 720
LIROEFIEMBEINERE (Fig. 4) TiE, REL
PhIP B 250U TR EMRMEDO B ITRDO H 1
72o F 7z, 6B 46 (66%) TI har FYT7HD
i, 561 (83%) T3 bary KU ToOEMD, 34

Fig. 4. Electronmicroscopic findings of the
heart (left ventricle). (a) Control, (b) PhIP 75
mg/kg, Decrease of myofibrils and proliferation of
mitochondria, (c) PhIP 75 mg/kg, Dilatation of

sarcoplasmic reticulum.
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10 ; 100 1
91
] * FD
81 © Absolute heart weight (g) Tg
* Relative heart weight (g/kg BW) % 75
7 3
] c
6 or 2 T
. « FD _§ 50 j
. 8
4 *FD R ‘é ]
3 oy S 25
3 ! 4
R I 2
¢ $ £
i ¢ : :
1 4
] 0 -
0 ] 20 mg/kg 40 mgikg 75 mg/kg 75 mg/kg
0 malkg 20 mgikg 40 mg/kg 75 mglkg Week 4 Week 4 Week 4 Week 13
Dosages of PhIP Dosages of PhIP and study weeks
Fig. 6. Heart weights and relative weights to Fig. 7. PhIP-DNA adduct levels in the heart of
body weight in PhIP-treated Donryu rats. Each PhlIP-treated Donryu rats. Each value reveals
point reveals the value of each animal. The the mean+S.E. in each group. Tissues were
points marked with FD represents the values of sampled in 4 weeks (20, 40 and 75 mg/kg groups)
dead animals. and 13 weeks (75 mg/kg group) after the com-

mencement of the treatment.

Table 1. Microscopic findings in the heart of PhIP-treated Donryu rats
Dosage of PhIP Omg/kg 20mg/kg 40mg/kg 75mg/kg
Study weeks 4 13 26 52 4 13 26 52 4 13 26 52 4 13 26
B3 3 3 B 3 G3E W d @ ;@2

Left ventricle
Mononuclear cell Infiltration
Vacuolization of myocardium
Necrosis of myocardium
Fibrosis
Organized thrombus
Dilatation of ventricle
Right ventricle
Dilatation of ventricle 0
Left atrium
Organized thrombus 0O 0 0 O 0O 0 0 O 0O 0 0 O 2 1 0
Right atrium
Organized thrombus 0O 0 0 O 0O 0 0 O 0O 0 0 O 0 0 1
Number in parenthesis reveals the number of animals examined. FD: animals found dead
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*Data of the dead animals were included in the data of the proximate week of the study period.

Table 2. Ultrastructural findings in the heart (left ventricular myocardium) of PhIP-treated Donryu rats
Dosage of PhIP Omg/kg/day 20mg/kg/day 40mg/kg/day 75mg/kg/day
Study weeks 4 13 26 52 4 13 26 52 4 13 26 52 4 13 26
3 33 B3 B33 @ 66 @ 6 6 @

Decrease of myofibrils 0 0 0 O 0 0 0 1 2 3 3 1 3 2 2
Dilatation of sarcoplasmic reticulum 0 0 0 O 1 0 0 O 0 2 2 1 2 2 2
Proliferation of mitochondria 0O 0 0 O 0O 0 0 O 0O 0 o0 o 0o 1 2
Swelling of sarcoplasm 0 0 0 O 0 0 0 O 2 1 0 0 3 2 1

Number in parenthesis reveals the number of animals examined.
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(50%) TH/MNEEROIRSBDO LN I ha s F
) 7 R DOBEIMNE T ERRHE DA DSH S N7 EALIC S <
BN/, B, AL PhIP B 6 flfF, WIRM
B RDASNT-DR 1 BIOATH - 72,

KER2

REREARI 2 40 mg/kg BED 1 6] (RIEBHAEE 4 8)
B U 75 mglkg B0 4 B (BEFGEEL 2 ~12:8) H5E
L, Ihosoflidolk, LOEER, LoEIilk,
HHVIIKPEKRERL Tz, GBI FIIAKE
BAODPHEREEETA LN, 20 KU 40 mgkg FHIZZ0
BT HREE & MR £ TICEIE L 7225, 75 mg/kg B3
ERHARIR, XHHERBRICH LIKEL R L7, 5 FG4 8
BICHESHEOMEA MBI LERRKMEERL
7eS, FNLRBIIWTROBEIIB W THRER L
BELOMIZEIALNL D> 72 (Fig. 5). HEHOD
FELBI O E & (o R R O B O A 2 S
LCEEERL, BB & AEFGIOHEIZEE % 2030
» b7z (Fig. 6).

DR D RSB (Table 1) Tid, 75 mg/kg
BORSFtatk 4 B 5 L0 O KEMBLIZE, L
mMifa D22/ ESE, MAELARED b, K55G
%268 £ TEE SN, FETHITIE E SIS LEAME
R LEILE D RO 572,40 mgkg B TIIHRS
Bt 4 812, DEBIT OO ERLD AATH S
NTzAs, P55 B %2638 DRI LA Mg D2/ HE5E,
SAE IR E R AL 252 5 172,20 mg/kg BT
3% 5-HR% 4 B, REEMIZE R Lo 2
AL DB DEBNZA LN DAT, FORITLBIZEE
BERD SN h o7,

LR BT HAMB RS TIE, HEREDORD
BRAMa% 4 BH 5 40 mgkg L EDOBETIERD 57z,
F 7, B/NEEROILES 75 mg/kg B Tl k5-BA%R
458755, 40 mg/kg B TR GREHRI3HAD 5RO S
7o I by ) 7HOEMIHS5EGE#ZIED S
75 mg/kg BE TR S 7z, 0N, BB
LA DRI ST 5 L EZ 2 5N LB E DR
7% 40 mg/kg LL OB THRERER 4 A» LB D LN
7z (Table 2),

PhIP-DNA adduct %% 3xfa Tld¥x 5-Fth 4 A&,
B AR CU R AL B B8 RRERT AT &
N7 HESFHBIBARTIIVTNOETIRETH -
2o 72, LML G O PhIP-DNA adduct LNV i
55806 4 BB EREN M ZOON, % 55
4613:81% (75 mg/kg #) (ZIXERME % 7R L 7-(Fig. Do

Z =

DR Z - 7258 B OB AY PhIP %25 L 72
Donryu 7 v MIBE S iz, BALGIECEILR,
ELERIEERERL, IREOCHECIHFHMEEL
TW/ZEns, I M CAETRRELALEEZS
Mize FETHEN A S N7 RRL D MBS T RMEIL 259
{, DABIIBITLHERBEEZ SN, LM
DZEffL,EE R &, LR E 2 RR T 5T R A
HAb7-Z Eh b, PhIP %512 & 0 LR E 74
U, LIGEHDBETHLLAREICEs2LEZ LN,
MEE PhIP #%5- 4 BHEIC B L2ETIAShTE
0, LHEEIGER L 22O LRREEIN R - T
Wik sN, T2, FOBOMEICEEII RV
ZEnn, LBRROERE LTIEEFICL ZEEM
DRI ol bEZ LN, 8, LIBEKIZED
o THLNIMKEEE, WFE//CEAMRERK, &
SRR L ORI TSR ) ZRIE L E ZE 2 b7,
AR L BTG HA0EL SN L7122 &Eh 5,
LHMAEOBEEDL? G LBEAEICESL F TEHY
107 AUDEEEST D EEZ N, T2, LHEKIZTE
OIS TH Y, LEEOHEMDITL A LHTH
ZDORZHEEKFFHIZALN, £HEFO.LER IR
HERFTH > 720%, HBFHIIEFFHIIBNTY
40 mg/kg LA L2325 LA, e 5 G% 1 ~3 » A
PO LHMREOBESBE I/ Lh, LHEE
DEITVH LHETBZ 5 & B ITOHEERSE, BT
WEDEEZ NI,

PhIP %51 L D OHEENFEL A Z L IET TS
mE SN TB Y, Davis 5V PhIP ® 2-amino-3-
methylimidazo[4,5-flquinoline (IQ) % & & . & I
DNA adduct 2T A2~N70H A4 2 ) v 77 I 4%
B2k, LU O 247 D B AER,
BRSO T EOWRFIERT A L, F7,
EREOWIIF344 T v MIBWTLHOEN, /I,
REIPIVFN)T7TOMEZHREL TS, LrLE
Bh, ZhOHOHE T OHREISERT 5 0 HEERE
ERLEFRANOEBIIHFE IR T2, 4, Don-
ryu 7 v N CREIBET A LX) BHO LB
Wz, (OARZIZETES PhIP OV LHEIER A
Rah7z,

PhIP 512 X 5 LB EDFERE & LT, DNA ad-
duct DFEHL 7V =S VA VIZEBI ary Ny 7
BE /BREEME T 25 ST 5b, PhIP kM, #i
VR, IR0y —4 Y FEREICA, BERE, O,
fifitz b DNA adducts # £ L, I OEICIEE LN
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VO DNAadduct * B T 5 Z &6 T W
591510 A ], LG HLER A DNA adduct &= 725H 21K
FRICEMLTWS 2 KR SH, 7, PhIP-
DNA adduct 75#%5- #0112 R ML 7 1Y (2 O A Ml R k4
BB En/-Z 25 %, DNA adduct DAL
BEIZES LTWAIRERIRENT, MEANTFOY
A2 2 T73I7yD—D2ThHhH MelQx %5 TiZLHE
KiEgALNLTEBLT, EEOHEMD &2 o 72
MelQx i3 PhIP (2 82 L Ligi2 5 L XL @ DNA ad-
duct ZE LW 0 s, 2TOZ EWLEHEEEHRD
FE o 2TV EZ G, —F, SEDO.OED
BT RE(R (XA IR ARAE O R K O/ NAR D YR 2%4F
M THY, David b dFELFROHE LT T
B, ZHLLEEETRTIETHMONALT R T
ATy TOLBRIEMUL TS, TR T4
TR T ) = VA NISRERILE A L A Dl &
L CTIER T 280 HH ORI ERE &S 2 E
LTwhbEEZSLNTWAY, Davis & IZHTERILA] AT
FOaH A4 7Yy 27 Iy AQ, PhIP) 2 & AL MEx
PIf$ 5 2 &£ %R L2, DNA adduct & & OFHEEH L
AN oll s, HoE~Fats 2 v
7 I OLFEMEA S = X 42 DNA adduct (25
T, 7V—=FVHIVHPEDERNTHL L LTV5, &§
#.0F M~ DNA adduct K7 ) —F U H v
EORBEIZODVWTO L ) FMEBHAPLELRDbN S,
BT, 4 0SS T F344 T v b A5 (6 8%
@ Donryu 7 v b TAT » 72 E T, J#E Donryu
7 v P THL NI LIBKRLIECH OHEIMITA LN
Tehofzie (MR, EARER), CERRKOFEBIC
FAEEN I ESH L I EARENTEBY, BH
BWIEZ GEOS5HBOMERETH 5,
AEF7: PhIP O fi &L, #EMMPICFERDH
BVITEREMIMEE S A SN EDS, Ty MIB
FARKIHEICHETL2ETHS, PhIP D F TOBE
FEIZ1HH7H 0.006—0.3 pgfperson & L S
THEN® LSO KEAEL SE-85821F 208107
~10%MEICHIMS T B, - T, SRlA SNz L ) B%ElL
AHEEOEAFIIBVTE MBI 2 fetkdIE# 12
BnwEEZO5NED, MAMTOEAFOECRTER
WRERICLIEBIZEIREFBHTHY, 5%0OHA
BEEFRE L LRV,

#& B

4-[@, PhIP O&E M & % Donryu 7 v M55 5
TEWIDLARIZEBHEFNINEH Lz, 2
PhIP &.[ R E/EH SRR T 4 IERALGAE & 5N

AL DTHY, FOAHZ XL BLY
% PhIP-DNA adduct DTEEAES L Twab EEZ S
n7zz,

E i &

&%, HiEE L B 72 Ih B RKEE B RGHRIER ¥
fFZERT B EOLHEIR, fR O URIE Z RV L 2L B KT
R EER BIEEEEIR, ETHEMEOEREIC
ML CIILBRFESRESR AR #E,
PhIP if 812 MelQx F 0t 5 % T 72 E A A & &~
¥ —Hf7eir ZEARE 1§+, PhIP-DNA adduct @ %%
HERFOLEBIIOVWTIEE, T8gW 1w, %
HRMLKFEERE - WEYHE G5 %4,
PhIP-DNA adduct #ll%E % i L TW 7272w 7zE A
At v ¥ —SATFRRZEER PR IR AL, EBO#
R 2 LT 72wz, EHEICER, AREZK
WEHBE LT T, &b, KK -ERIIIEELHARF
RHBI R EHERIEDOBBNC X D E SN E L7,

2 £ X ®&
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Cardiomyopathy in 2-Amino-1-methyl-6-phenylimidazo[4,5-b]pyridine
(PhIP) Treated Donryu Rats

Yoshimasa ISHIMURA

Department of Cellular Biology, Research Institute for Radiation Biology and
Medicine, Hiroshima University, Minami-ku, Hiroshima 734-8553, Japan
(Director: Prof. Hiromitsu WATANABE)

2-Amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP) is a heterocyclic amine derived from
cooked meat and a potent environmental carcinogen for rat colon, prostate and mammary glands.
PhIP (75 mg/kg/day) treatment by gavage ten times on alternate days caused increases in mortality
and incidence of dilated cardiomyopathy in Crj:Donryu rats after the 52-week study period. Micro-
scopically, vacuolization/necrosis of the cardiac muscle, inflammatory cell infiltration and fibrosis in
the left ventricle, atrial thrombosis and left ventricular dilatation were observed in the heart from
Week 4 of the study period. Electoronmicroscopically, decrease of myofibrils, increase of mitochon-
dria and dilatation of sarcoplasmic reticulum were observed. PhIP (20, 40 and 75 mg/kg/day) treat-
ments decreased blood pressures temporarily in Week 4. PhIP-DNA adduct levels increased in Week
4 of PhIP (20, 40 and 75 mg/kg/day) treatments and decreased in Week 13 of PhIP (75 mg/kg/day)
treatment. These results suggest that the increases in mortality and incidences of dilated cardiomy-
opathy in Crj:Donryu rats by high dose of PhIP treatment were caused by the action of PhIP against
the cardiac muscle, which may be related to PhIP-DNA adduct formation in the cardiac muscle cells.
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