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‘Acute Oral Toxicity of Thiabendazole in Mouse

SHINOBU HAYASHIDA*, HISATOSHI MIKURIYA* and KOGO HIRAGA*

Keywords : 7~ v & ' — - thiabendazole, EXrazk anthelmmtle, Ay food additive, ;%«;% pest1c1de
Byl funglc1de, < A Mouse, &k acute toxicity
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F 7 X v &£~ Thiabendazole (LI'F TBZ &3
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TBZ : Merck Sharp & Dohme International # thi-
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98.5% L) ED)% vy, #EAEEM 20ml/kg 7oL 10mi/
kg L b L 5 BAERTA Y ~ 7 BB LER Lic.

KRB BA 2 v 7 EE O JCL-ICR %< v &
A, e ESTHAL 2 BMAT% S EBST, £
hEZNRBERFIRD O ERCHE L.
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il

[, BEXFR6 BN DFRIBFOFBERCS T, 7
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I, o

BEBEE  BEWAOFHEMI VREL, KO%
HBERCE L, PRI 930425 108 30 5% ¢k
TBZ%Ef/T%mLT%ﬁﬁD&$LL BB AR
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HEHEL L, REBIBAPCLR, WAL, ¥kl
HAROELRE D 3%, L1tchf1eld Wilcoxson {%3) el
X - T50%#3EE (LDso) 75:‘3‘257571

RER1 AV ~THERES 20ml/kg &L, mem
mm,mm&;oemw¥Ag%mm7vx%m@r&
=X %ﬁ&bfwu—7@%mU@oA&gam&
EERERTIC.

RER2 1 A Y — 7 WhARY20ml/kg, TBZ§ r R
@F%L%ko%mvvxwm 1300, 169035 3 052200
mg/kg#, ffe~ 7 A1300; 1690, 2200%s X 1'2860mg /kg
& U CMERES 5 P i U, \ ,
CEE3 LAY — VAR RI0mI kg & Ul SR & FA—
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FILUD, UFEBCE, —BRRC L VR LR
BRLAYEEREL, TORIRESIEFTh .
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ERL FTRAVET—AEF ) —FH20ml/kg KRB L RIS Lic JCL-ICR F= v 2 DIET-HERE

e (R

B fid

% % EI R B 1 2 3 4(E)
(mg/kg) # ¥ 0 10 15 20 24 ' : \ (RERD
Control 5 ov = I : l I
Olive Oil 5  0¢0)
750 10 0(0)
B 1500 10  6(60) 11 1 2 1
3000 10 10(100) 3 1 1 1
6000 10 10(i00) 1 11 5

Control 5 00
Olive Oil 5 000
750 10 0(0)

i 1500 10 3(30) 1 2
3000 10 9(90) 4 2 1
6000 10 10100 1 2 1 1 2
1 FEER (%)
F2 FTRVEVS—A%AF Y~ N 20ml/kg CHRBLCREOHE L JCL-ICR R~ v A DFET-RAERE
e (ERr2)
o3 ;%1 Z__E O B M 1 9 3 4CE)
(mg/kg) ¥ 4 ? ’ 10 15 20 24 | \ I(ﬁ%ﬁﬂ)
Control® 5 0(0)? / I | I i I 1 I
1000 5 1(20) 1
HE 1300 5 4(80) 1 2 1
1600 5  3(60) 3
12200 5 4(80) 3 1
Control® 5  0(0)
1300 5 2(40) 1
i 1690 5 2(40) 2
2200 5 3(60) 1 1
2860 5 3(60) 2 1
DAY~ 7y

2) FETEG)

DA IE BRI o1,

£ EBRIC ST AT IRAERN L BT, BEERELEL
2RIV BEFE LI R 1 3 X0V 2 T, FETBIRIIE
S41085M X v, T — 2 1115~20/HH, BAEIET96
REREC, MERERIDTEICRE S L ORI RE R h -
o, SRR TUFECHI D BRI E 2 70\ 28, £
Bl ko2 LRER, HETIRRLH®, ©—7,
BHRETIRENER T3 L 3L bhb. ER2HX
V3D HRNICEHYWOLEOHBINI LV 2R
THED T, #EH2~3 HECHEERD YR HEE

i oo, HETIRSERR 2. 1000mg/ ke 5L IR E,

BEHMEr ) ~ T HRENRHOGEE CHET AT
Linl, thERANhGERN(A AR LR Lk,

METIE, Y — B ERBEOAER N E SV

7 B DOFET-RIC S & D\ TR DT 50% FHIEE (LDso)
BEALACRLE., &Y~ 7B ERERL20ml/kg & Uiz
B 1 3 X U8 2 TD LDtk #1500mg/ kg 3s X UV1500mg
/kg, HE1830mg/kg % k0 1900mg/ kg TIE & A ¥ —F
L, MOFDBREL h Rk EWERRL. Lol, @
KRR L LA ISE L THAT 2 AE—BOEERBERE 5|



B OR W OB O£ # 2-2,181 3

F 3 FTRVEYV ARG )~ 10ml/kg wBHH L CROKRE LR JCL—ICR% 7?%@%1‘:%@#
&R (S 3)

iz )] Ik B = B M
L ™ 1 2 3 4 5 6 7 (A)
(mg/ke) 3 & 0 / 1|0 o 115 2|0 2|4 1 i 1 ! 1 1 (R D)
Control® 10 0 (0) = l l l
1000 10 1(10)
i3 1300 10 3(30) 3
1690 10  4(40) 11 1 1
2200 10 1(10) 1
Control® 10 0 (0)
1300 10 1(10) 1
e 1690 10 0 (0)
2200 10 - 0 (0)
2860 10 3(30) 1 1

D +y~TEeHE
2) T=ERGD

E 4 FTRVEV L) - THEBERL CERESE S JCL-ICR Ry A0SMEM

% Zy_ y —7(;43 " # R £SD A LG AEER L Dso (B5%EERAIV
B
B (ml/kg) o HEE Bigg ¥ — 7 B#E  (SOP (mg/kg PO)
5 8 33.6 + 2.2 10 15~20 72 2.00 1500 (2100~1071)
1 20 Q 8 26.8 + 1.9 16 16 ~ 20 72 1.46 1830 (2379~1307)
(8 @Fm) 2.00 1500 (2100~1071)
kS 8 32.4 + 1.2 12 20 96 1.59 1500 (2100~1190)
2 20 Q 8 25.8 + 1.5 12 15 ~ 20 48 1.67 1900 (2622~1377)
(8 9353 2.17 1400 (2240~ 875)
5 10 ] 8 34.2 + 1.3 22 24 ~ 48 188 2.80 2800 (4200~1867)
Q 8 27.0 + 1.6 10 20 24 2.49 4200 (6510~2710)
BrEE o EEm 1. 5LV @ 750, 1500, 3000, 6000mg/kg.

S 2, $LT° 3. 81000, 1300, 1690, 2200mg/kg.
21300, 1690, 2200, 2860mg/kg.
B ER L SX0 3 8 LirAHECoFI0MT
Ehk 2. 82 LbrE&HFIT ORI
1) Litchfield-Wilcoxon 2 X 5.

WA ER L B X0 2 Rl B X ONERE O LDy HiemEEdRdinw. (P>0.05)

EER 3. IR BRI L OSERR 2. Ko LDy EFBEL2RE» 5. (P<0.05)
&z EAtHEE, FREhO LDyix1500mg/kg £ 1400mg - R HBEEEbLLE. Tiobb, HEREOER % 9LDyg
/kg TH ok, Tivh bR D LDy EERRD 5 ﬁ:L% DhiERE L, COEDOFEBBIEITETDH

hich o,

* Y~ F SRR 10ml/ kg & Ui 3 TILIET
BRI hs o Fehd, LDsgo i2fE 2800mg/ kg, [ff4200mg/
kg LHEESh, MEECERENRD bhk. Fik,
TBZ #5E¥HA—& L, #5FEE20ml/kg & LR
Bro D LDy EEIBLT, FRECEETHY, MiEx

, &% TBZ @ﬁ&ﬂ%uﬁ%&—fru&fw <H
ﬁshb«% LTHB.
E #
F7_vES— (TBZ) @ JCL-ICR R=<v Al
Mo st p&kEEY, 4 — FHRER CRESEY
20ml/kg b 10ml/kg L RBERE N RE L BFROWT
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(3ubteoy Apom)

- Control (Olive 0il)
$1000mg/ 1omL /kg
- 1300mg/ 10ml /kg
*1690mg/ 10ml /kg

:2200mg/ 1aml /Kg
+2860mg/ 10m1 /kg

m0p e o

(3ybtep Lpog)
W
S

0 7 (days)

BIR #F7v&Y~10 JCL-ICRF~ ¥ AL
B HEOBEBEOSE
L BRHES (FRT 9.30~10:30)

Bt L.
OREERIELEERE, BECKWTREREL, 5
TRED, AE, WK, EBHLR, AEET T, Tk

(3ubtem Apog)

30

mo»l>eo

{3ybtem Zpog)

BEIGHE L 01X UE D, I5~200MeEb 5,
B IT4BIFHI LI I S L. B2 h B o#
DEEETIE, 2~3 B CEECH -, 2BROHE
T, BT, ) — THORBEONBEYOKE L,
2~ 4 gMiB OB CT B Z B 580N BB EE L, M
TIERRE O ERIC SR ESE L, BB oBR
TR B HMEE S GEEHR) W8I LoD EE
BAkizind » 7o,

@ 1EMOEL RIS &3 LDy fE1, 20ml/kg $
5Tl & 3 1400mg/kg, 10ml/kg 5 CiHE 2800mg
/kg, if4200mg ke CHERERIC BRESEDBR, S5
20ml/kg HE L OMEOELEETH o1,

X
1) Robinson, H.]J., Stoerk, H.C. and Greassle,
O.E.: Toxicol. Appl. Pharmacol., 7, 53, 1965
2) SEAAK, KHEE, BF 8 THEES: R
R, 31-2, 20, 1980
3) Litchfield, J.T. Jr, and Wilcoxon, F.: J.
Pharmacol. Exp. Therap., 96, 99, 1049

* Control (Olive 0il)
¢ 1000mg/20ml/kg
¢ 1300mg/20ml/kg

1690mg/20ml/kg
2200mg/20ml/kg
2860mg/20nml/kg

AR F7RvEYV—-10 JCL-ICR %vryzp_zowy&n%ﬁﬁﬁ@{z@

Vi RBgE

14

(days)
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Subacute Toxicity of Thiabendazole by Food Administration to Rats

HISATOSHI MIKURIYA*, SHINOBU HAYASHIDA* HIROSHI TAKAHASHI*,
SHIGETAKA IGUCHI* and KOGO HIRAGA*

Keywords : 7 ~ v & V'~ thiabendazole,
HEEM#EM subacute toxicity

il |

%
F7 v &YV~ thiabendazole (LT TBZ £35%)
(LI96LFIR R A & UCHR I Tk, » eBik#FlE
LChEAIRTWS. TBZ o@m#ic oL T Robinson
B BEEOBYY B\ vicER X R HRBR CEE
EEAN RV ELTW S, bR TIE, 1978FEr AR
mpisE L, MEOEB IV A0 s ERF LRI
LCHERERHTLED, UL, &if TBZ cjeaki
HEBRTHEOHRED BD D, FLUWiToclD
HHARTLREAZD LAY, TBZOEY, HiA
FEHOFEC SO TORFVIDEL IR DR W7k,
2T TBZOWAFERERBETHDOREMEE L
T, ARBCAV3LA—RF0T v Me X 5 RMED
BHRBREEHE LHRE LY. A&7 » Mk
TBZ oA RMRBRC BT 2R AREBELRET S H
HICfT -7 TBZ iR X 513 BEO 5 » +AT R
B EEHEERR) OBETH 5.
REMES LUFE

Wk ORE 2 v 7 #8 thiabendazole microfine MSD
(Lot No. BZA-539) % HA 7 v7@H#KMk CE-2
(k&a7.8, HES23.6, MIRIH4. 4, 4.9, HIK
4%6.6, FEI7EMEIEEEFEMY 52.7%, 344.8 Cal/100g) &%
RERO G, 0.05, 0.1, 0.2, 0.43% X 0%0.8% 0|
ECHRIMLERL Lizd O ARG & L.
REBY: BRF» -1 RV A—-HAEFO F344/Du-
Crj v Mfilih 4 BATHA, LEBMTHETERS
BiFkd o RBRc gL, :
TR BR25+£1°, WES~60%, K EH10ME,
FRBASRET 6 BEas HEE 5 BRI (HI#H L %= barrier system £
BFRERWT, HiHERICKEEIEOAT v v ARy —

H € IEH fungicide, BR¥EINY food additive, F » b rat,

o (W16, 5 525 X BUTA0cm) IR INE, BB

R (R ASBEEE) AL P RETESCTHET L
e, RBRBAR O SRR E RSB CE-2 2 B\ 7o

HRAE BEROT » ML EER TBZ 2¥m
Li-RRER, SBEOCS » MCIMERMO AR %
b, FECHEBEAIESO D YET, Thies Y& A
CHAEERERER L. 7y MBS o el ET
R KA L & DT HBRCERS SRR AL
fo. BERMAMIRIERE L U, RERBR 1B AR O0E
PDT2BE2361E 1EE2ERI2ZBE L, B
D—HFIRABIT EEISFET 9 ~ 10K g L, SEXEHE 1
~ 2 EIE L. FBHERE, @k=RvE, REHR
B L OSKETRBR 4B E CEE, FoRIEBCRlE
Uiz, ¥R TRICIZRIRE, MEERRER IO
M7 A LRI % 1T - 1o,

BRESE  ARERETFARGE L 3 BHEEED
FERE R R L Oy — ORI IO 2 £ v BE AR
LS E-BEE-= R vB)/3c X b 1 HOBRELR
S, AEZHFL 3 HE O (FERNFHERE) x
100 & X hRdic, FhefkBREKE vEBy (BF
& (@)—3 BE0RE (8))/3 T1 HOMAE(@ERD
Fo. BREREE T » bEHEE B CHR S B opE
REfvie, MR, OEE(CFENHRECY > TLT
v MR ERE, T WE DB KERE) - #RE T
b, HiT HMmEs EDTA-2K MR (8 m¥Es
BER) &I EAERCE (LEELENRER) &
CERA LS 0% HW.

R : Ames HBIFEAHE Labstix, Ictostix, Uro-
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F£1 & '
HRREK 0% CHER) 0.8% 0.4% 0.2% 0.1% 0.05%
0(0)* 104.1% 3.0% 104.2+ 4.1 103.5+ 3.0 104.8+ 3.5  104.0+ 3.8 104.6+ 1.8
(100.0+ 0.0)» (100.0+ 0.0) (100.04 0.0) (100.0% 0.0) (100.04 0.0)  (100.0+% 0.0
3 115.1+ 3.7 84.1+ 5.5* 95.0% 3.8% 110.9+ 3.8* 113.4+ 4.0 115.0+ 1.8
(110.0+ 2.7)  ( 80.3+ 4.1)* (91.54 2.2)* (105.3+ 1.9)* (108.64 1.8) (109.4+ 1.4)
7L 132.8+ 5.9 89.3% 4.6%* 106.0+ 6.2% 127.4£ 5.7 128.2+ 5.4 130.8+ 2.5
(127.1+ 4.0) (8524 2.2)* (102.04 6. 1% (121.1+ 2.6)* (122.84 3.1)* (124.5%+ 2.1)
10 143.94+ 7.3 94.5+ 7.7*% 114.54 7. 4% 136.6+ 6.8* 138.7+ 6.7 141.44+ 2.4
(137.84+ 5.8) (90.3+ 6.2)* (110.2+ 6.5)* (129.9+ 3.3)* (132.84+ 3.4)* (134.8+ 2.8)
14(2) 159.3+10.1 98.3+ 8.7* 125.5+ 9.5% 150.6+ 8.6 151.5+ 7.3 156.56+ 2.8
(152.54+ 7.9) (93.94 7.3)* (120.8+ 8.4)* (143.2+ 4.9)* (145.2+ 5.4)* (149.1+ 3.1)
17 170.2£12.6 99.1+ 9.6%  132.7+10.5% 157.5+12. 8% 159.9+10.2 166.5+ 5.1
(162.9410.2) (94.6% 7.6)* (127.9+ 9.1)* (149.8+10.5)* (153.34 8.4)* (158.7+ 5.3)
21(3) 182. 6+ 16. 4 100.94+ 9.8* 143.7413. 2% 172.1+£11.7 170.6£13.0 175.5+ 8.5
(174.9+12.7) ( 96.4+ 8. 1)* (138.4+11.5)* (163.7+ 7.7)* (163.7+11.6) (167.4+ 8.2)
24 190.1£18.7 102. 7+10. 8* 149. 2413, 6* 176.8+12.1 176.1+£16.0 181.4+10.0
(182.0+£15.1) (98.14 81)* (143.7£12.0)* (168.2+ 8. 1)* (169.0+14.8) (172.8+10.0)
28(4) 199.9+£20.9 104. 8+11. 5* 158. 2+£15, 5*% 186.5+14.1 185.5+19.5 189.0+11.8
(191.3+17.0) (100.14+ 9.00* (152.3+13.9)* (177.4+10.1)* (178.1+18.2) (180.4+11.7)
31 207.0+£22.9 107. 0+ 11. 6* 164.4£17. 6* 194.3+14.6 191.8422.2 195.3+12.9
(198.3+£18.7) (102.2+ 8.7)* (158.4+15.9)* (184.8+11.1) (184.2+20.7) (186.3+12.8)
35(5) 216.5+£25.7 108.2+11. 2* 173.1+18. 8* 203.8+17.1 199.7£25.6 202.5+16.0
(207.2+21.5) (103.2+ 8.4)* (166.8417.0)* (193.74+13.3) (191.5+24.2)  (193.1+15.6)
42(6) 229.4+26.5 111.1+11. 3% 185. 3£20. 9% 217.5+18.7 209.94+29.2 211.8+19.0
(219.6£21.9) (106.0%+ 8. 7)* (178.5+19. D* (207.0+15.3) (201.4+£27.7) (202.1+18.5)
45 235.1+26.7 113.24+11. 4* 190. 6 £:19. 2* 221.8+20. 3 215.3+£29.8 216.4+18.1
(225.2422.1) (108.1+ 9.0)* (183.8+17.7)* (211.14+17.2) (216.9+£32.4) (206.3+18.2)
49(7) 241.6+25.6 115. 0+ 10. 7* 195. 4 +20. 3* 227.8+21.2 221.1+£31.1 220.8+20.9
) (231.4420.9) (109.9+ 8.2)* (188.5418.8)* (216.9+18.1) (212.24+29.8) (210.7+20.5)*
56(8) 252.9+25.4 117.1+ 9.4% 204.1+21.1% 237.8+21.3 231.8+34.4 230.6+23.2
. (242.2420.3) (111.9% 7.00* (196.7419.9)* (226.4418.1) (226.6+32.7) = (220.1+22.5)*
59 259.1£23.2 120.6+ 9.7* 209.44:19. 0* 242.7+21.1 237.9+33.6 236.1+22. 6*
(248.44+18.5) (115.3+ 7.7)* (201.9+17.8)* (231.1+18.2)*% (228.34+32.1) (225.4421.8)*
63(9)' 264.1423.1 121.2+ 9.5% 212.1418.8* 248.5+21.6 243.9+34.1 241.5424. 5*
(253.2+18.2) (115.84 7.9)* (204.54+17.6)* (236.6+18.6) (234.3+£32.7) (230.5+23. 9)*
70(10) 272.1+22.4 124.2+ 9. 9% 219.2+18. 3* 255.9+23. 2 251.5+33.0 248. 8 125, 2*
(260.9417.6) (118.84 8. 1)* (211.54+17.7)* (243.7+20.1) (241.6431.9) (237.4:4:24. 7)%*
73 276.6+22.1 125.14 7.7% 221.8+18. 7% 259.6+22.9 258.2435.1 252. 1425, 4%
(265.1+17.4) (119.84 7.00* (214.1:+18.3)* (247.2+20.3) (247.9433.4) (240.6:+£24. 7)*
77(11)  278.9+21.2 124,04+ 7.8% 224.7418. 3* 263.3+£23.2 261.5+34.2 254. 5427, 4*
(267.5+17.0) (118.74 7.1)* (216.9+17.8)* (250.8+19.8) (251.0+32.5) (242.9426.7)*
84(12)  286.9+21.7 124.6+ 8.8* 230.6+17. 3* 271.0£20. 3 270.3+32.8 267.3+23.1
(274.9+16.9) (119.3+ 8.2)* (222.6+16.8)* (258.0417.7)* (259.54:30.8) (255.4422. 0)*(9)
87 290.0+21. 4 125.3+ 8. 1% 231.8+16. 5* 273.7+20.3 274.3+£32.2 270.4+22.1
(277.9+16.8) (120.04 7.7)* (223.8416.3)* (260.54+17.8)* (263.5+30.4)  (258.5:+21.2)*%9)
90(13)» 292.4+23.0 126.4+ 8.5* 233.9417. 0* 275.9+18.8 276.5£33.5 273.2+£22.0
(280.2+17.9) (12114 7.8)* (225.8+16.6)* (262.8+16.4)* (265.5+31.6) (261.2+21.2)(9)
EX—HEREI06FELS.D. ) A 1D g 2) FEHMNE=(FE AR 0 BEE x100 a)RRKEH

b)Y TR E

*oPEARE & i LT P<0.05
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x£2 % B O

RERAE. 0% CHRD 0.8% 0.4% 0.2% 0.1% 0.05%
0(0)»  88.5% 3.0°  87.5% 2.5 88.5+ 1.8 88.74 3.1 88.1+ 2.7 90.1+ 3.4
(100.0+ 0.0)® (100.0+ 0.0) (100.0+ 0.0) (100.04 0.0) (100.0% 0.0)  (100.0+ 0.0)
3 94.9+ 3.8 72. 4% 2.5% 80.7+ 2.7* 90.04 3.2% 93.3+ 2.5 97.2+ 4.2
(106.5+ 1.8) (82.2+1.2)* (90.7+ L.7)* (10L.2+ 1.5)* (105.4+ 1.6) (107.4+ 2.0)
7(1)  106.2+ 3.6 72.84 2.2% 88.4+ 3.0% 99.74 3.2%  103.0% 2.9%  107.3+ 4.8
. (119.5+ 2.2) (82.7+ 2.1D% (99.4+ 2.2)* (11L.9+ 2.9)* (116.6+ 3.1)* (118.6+ 2.0)
10 112.2+ 4.4 72.94 4.9% 92,4+ 3.2% 10464 3.0*  108.5+ 2.9%  112.6+ 4.9
(126.4+ 3.0) ( 829+ 5.7)* (103.9+ 2 2)* (117.5+ 3.5)* (122.7+ 3.8)* (124.7+ 2.3)
14(2)  119.8% 5.0 74.0+ 4.0% 96.7+ 4.6%  110.4+ 4.7  115.1+ 3.9%  120.8+ 5.8
(134.9+ 4.2) (84.1+ 4.00*% (108.9+ 3.5)* (124.0+ 4.9)* (130.2+ 4.8)* (133.6+ 2.9)
17 124.8+ 5.6 72.3+ 2.5% 99.6+ 4.2%  114.04 5.9%  119.6+ 4.8*  125.0% 7.0
(140.5+ 4.4) (82.2+ 2.6)* (112.0+ 3.0)* (128.2+ 6.3)* (135.3+ 4.9)* (138.0+ 4.2)
21(3)  130.1+ 5.4 70.8+ 2.5%  102.7+ 4.5%*  117.2+ 6.5%  122.4F 4.5*  130.0+ 7.5
(146.5+ 3.9) ( 80.4% 2.0)* (115.4+ 3.4)* (13L.7+ 7.00* (138.4+ 4.3)* (144.0% 5.4)
24 132.8+ 5.0 69.9+ 2.8%  103.5+ 4.9%  119.3+ 6.6% 125.7% 5.6%  133.1+ 8.2
(149.7+ 4.9 (79.3+ 2.9* (116.5+ 4.2)* (1834.0+ 7.1)* (142.3%+ 6.0)* (147.3+ 6.1)
28(4) 137.8+ 5.1 69.6+ 2.9%  106.3% 5.6*  124.0+8.3* 130.8+ 7.3*% 1381+ 9.4
, (155.24 5.8) ( 78.9+ 3.1)* (119.6+ 5.2)* (139.34 8.3)* (148.1+ 6.3)* (152.7+ 7.0)
31 139.3+ 5.1 68.5:+ 2.8%  108.9+ 6.8*% 124,84 7.6%  132.7F 6.9%  140.0:+10.3
(156.94 5.8) ( 77.8+ 3.2)* (122.5:+ 6.6)* (140.2+ 7.6)* (150.14 6.5)* (154.6+ 8.0)
35(5)  143.5% 5.1 67.6+ 2.4*  110.8+ 6.8%  128.3+ 9.0%  137.1+ 7.4%  144.9+ 0.5
(161.8+ 7.0) ( 76.9+ 2.5)* (124.7+ 6.7)* (144.2% 8.3)* (155.1+ 7.0)* (160.3+ 7.1)
42(6)  147.3+% 5.5 65.2+ 3.0%  115.4% 8.2%  183.7+ 9.9%  142.3% 7.8 150. 0410.9
(166. 1+ 7.2) ( 741+ 3.2)* (129.9+ 8.2)* (150.3+ 9.7)* (161.1+ 6.8) (166.0+ 9.4)
45 149.5% 5.4 66.2+ 3.6%  117.5+10.6%  136.1F% 9.8%  144.1+ 7.0*  152.8+11.7
(168.6+ 6.2) ( 75.2+ 3.8)* (132.3+10.9)* (153.0+ 9.1)* (163.1+ 6.1) (168.9:-10.1)

49(7)  151.8+ 6.7 64.6+ 2.8%  120.2+10.8*  138.3+10.3*%  146.6+ 8.1 155, 44+12. 2
‘ (171.3+ 8.6) ( 73.4% 3.1)* (135.3+£10.9)* (155.4+ 9.6)* (166.0+ 7.8) (171.9410.7)
56(8)  156.9+ 6.8 64.5+ 2.8%  123.8+11.0%  142.74+10.6*  150.4+ 8.3 159.7+12.8
177.04+ 8.1) ( 73.4% 3.3)* (139.4+11.2)* (160.83+ 9.5)* (170.3+ 7.3) (176.7+11.3)

59 158.9+ 6.9 65.1+ 3.2%  126.1+12.3%  143.7+ 8.8%  150.9+ 7.5%  161.7+13.1
(179.2+ 8.0) ( 74.0+ 3.3)* (141.8+12.5)* (161.6+ 8.9)* (170.5%+ 5.9)* (179.0+12.0)
63(9)  161.3% 7.5 63.7+ 2.6%  127.54+12.2%  146.0:% 9.2%  154.4+ 6.6*  163.7+13.8
O (181.9% 8.6) ( 72.3% 2.8)* (148.5+12.4)% (164.1+ 9.3)* (174.8+ 5.3)* (181.2+12.2)
70(10)  165.8+ 8.4 64.14 3.4%  130.2+12.0%  150.3% 8.6%  157.2+ 8.0*  167.2+14.1
(187.0% 9.3)  (72.8%+ 3.5)* (146.5+12.3)* (168.9+ 9.0)* (177.8+ 6.5)* (185.1+12.6)
73 168.0+ 8.9 64.9% 3.4%  13204%11L.6%  152.0+ 9.0*  158.8+ 8.1¥  169.0+14.2
o (189.54 9.5) ( 73.7+ 3.7* (149.1+12.5)% (171.04 9.4)* (179.7+ 6.8)* (187.0£12.9)
77(11)  169.4+ 9.2 64.8% 2.6%  132.1+10.3%  153.8+ 9.9*  160.3+ 7.4*  170.2+13.1
(190.94 9.6) ( 73.7+ 2.8)* (148.8+10.9)* (172.8+10.0)* (181.4+ 6.9)* (188.5+12.4)
84(12) 172.9+10.3 65,64 4.4%  136.4+ 9.7*  156.2+ 9.2%  164.6+ 9.6 173.7+14.3
(195.0410.9) ( 74.5+ 4.3)* (153.6+ 9.8)* (175.7+ 9.6)* (186.4+ 8.3) (192.4+13.2)
87 174.0410.0 65.84 8.7*  137.3+ 8.7%  156.94 9.4%  165.3% 9.6 174.7+13.5
C(196.1£11.1) (74,74 4.1)* (154.6+ 9.1)* (176.5+ 9.5)% (187.2+ 8.7) (193.6+13.0)
90(13)» 175.6+10.5 65.6:4 4.2%  137.1+ 8.8%  157.7+ 9.8%  166.8+10.4 176.3+13.9
(198.1+11.2) ( 74.6% 4.6)* (154.3+ 8.7)* (177.4+£10.7)* (188.7+ 9.7) (195.2+13.2)

. EIZ106IFE + S.D. 1) g 2) BEMMNR= (FE/RH0BHE) x100 a) REEK b) RBK TEEE
NI L IR LT P<0.05
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o
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#£3 @& ® B I =
RECEE 0% 3R 0.8% 0.4% 0.2% 0.1% 0.05%

0 10.81+0.62 1.13:£ 0.58%*  3.07+ 0.63*  8.24+ 0.59*%  9.74+ 0.56%  11.32+ 0.40*
(103. 85+6. 05)2 (10.83+ 5.52)* (29.56+ 5.59)* (78.67+ 6.30)* (93.67+ 5.30)* (108.21+ 4.69)

1 11.82+1.04 5.77+ 0.88% = 8.81+ 1.01* 10.54+ 0.82% 10.79+ 0.92% . 12.02+ 0.74
(88.88+5.51) (64.48+ 8.56)% (83.07+ 7.98) (82.59+ 3.43)% (84.02+ 4.61)% (91.86+ 5.47)

2 . 12.33+1.30 5.77+ 0.43*%  8.69+ 0.98% 10.31+ 2.67% 10.93+ 1.40%  12.44+ 0.72
(77.23+4.40) (58.89+ 5.03)* (69.17+ 5.07)* (68.61+£17.57) (71.91+ 6.42)* (79.42+ 3.94)

3 12.45+1.47 6.39+ 0.73%*  0.61+ 0.95% 11.04+ 2.39 11.10+ 1.72 11.85+ 0.90
(68.05+3.52) (63.44+ 6.34) (66.89+ 3.86) (64.26+13.57) (64.71+ 5.97)  (67.41+ 2.46)

ﬁﬁ4 12.87+2.04 7.084+ 0.95% . 9.97+ 2.40% 12.30+ 1.42  11.82+ 2.09 12.50+ 0.75
(64.10+4.72)  (67.55+ 5.46) (62.95+13.35) (65.79+ 4.52) (63.27+ 5.19) (66.12+ 2.18)

6 12.61+2.16 6.66+ 1.30%* 10.57+ 1.59% 11.94+ 1.53 11.60+ 2.15 11.83+ 0.96
(54.69+5.48) (59.76+ 9.62) (57.04+ 6.00) (54.81+ 5.10) (54.99+ 4.59) (55.97+ 3.76)

8 13.44+1.19 7.56+ 0.64*% 11.25+ 0.99% 12.58+ 1.13  11.72+ 2.23%  12.38+ 0.85*%
(53.27+3.65) (64.62+ 4.37)% (55.21+ 2.27) (52.93+ 2.48) (50.38+ 5.73) (53.81+ 2.13)

10 13.17+1.05 7.65+ 0.58% 11.36+ 1.46* 12.86+ 1.19  12.64+ 2.23 12.39+ 1.51
(48.46+3.10) (61.81+ 5.98)* (51.71+ 4.55) (50.25+ 2.71) (50.01% 3.67) (49.78% 3.37)

12 12.91+1.08 8.41+ 1.76%* 11.56+ 1.15% 13.05+ 1.17  12.78+ 1.39 12.48+ 0.87
(44.95+2.09) (67.70+15.51)% (50.19+ 4.72)* (48.16+% 3.16)% (47.34+ 2.100* (46.78+ 2.22)(9)

0 8.67+0.59 0.30+ 0.18%  2.23+ 0.53*  6.02+ 0.78%  7.42+ 0.58* 9.32+ 0.59
(97.90+5.33) (3.36+ 2.04)*% (25.13+ 5.96)* (67.75+ 7.94)* (84.17+ 5.86)* (103.41+ 5.16)*

1 9.66+0. 63 4.48+ 1.13*  7.03+ 0.58%  8.22+ 0.51%  8.58+ 0.74* 9.66+ 0.89
(90.91+5.44) (61.61+15.40)* (79.55+ 7.05)* (82.45+ 4.93)*% (83.23+ 6.49)* (89.91+ 6.48)

2 9.75+0. 65 4.31+ 0.49%  6.52+ 0.19%  7.99+ 0.48%  8.52+ 0.80* 9.63+ 1.16
(81.37+4.76) (58.56+ 9.54)* (67.48+ 3.02)* (72.34+ 3.52)* (73.91+ 5.69)* (79.49+ 6.28)

3 9.21+0.78 4.35+ 0.58%  6.33+ 0.60%*  7.58+ 0.56%  8.08+ 0.90% 8.93+ 1.11
(70.73+4.94) (61.47+ 8.39)* (61.60+ 5.35)* (64.63+ 3.51)* (65.89+ 6.29) (68.54+ 5.66)

4 9.26+0. 64 4.68+ 0.36* 7.21+ 0.71*  7.90+ 0.69%  8.43+ 0.68* 8.99+ 1.04
L (67.15+3.87) (67.24+ 4.98) (67.75+ 5.52) (63.64+ 3.41)* (64.34+ 2.01) (64.99%+ 4.94)
6 8.66+1.10.  3.83+ 1.54*  6.50+ 0.99%  7.64+ 0.82%  8.03% 0.99 8.56+ 1.18
(58.66+6.37) (58.45+22.78) (56.29+ 7.94) (57.18+ 5.70) (56.47+ 7.02) (56.91% 5.39)

8 9.14+0.97 4.71+ 0.38% = 6.97+ 0.73*  7.89+ 0.91*  7.88+ 0.85% 8.83+ 0.96
(58.1845.26) (73.16+ 7.30)% (56.18+ 2.18) (55.49+ 7.20) (52.45+ 5.76) (55.23+ 4.00)

- 10 9.23+1.23 4.42+ 0.39%  7.14+ 1.01* 8,17+ 0.52%  7.94+ 1,02% 8.65+ 0.95
(55.64+6.77) (69.12+ 7.41)* (54.72+ 5.31) (54.38+ 3.52) (50.41+ 5.44) (51.77+ 4.56)

12 9.34+1.05 4.494 0.35%  7.194 0.45%* 8.11+ 0.80*%  8.06+ 0.85% 8.96+ 1.13
(53.95+5.13) (68.61+ 6.07)* (52.89+ 4.53) (51.89+ 4.15) (48.94+ 4.60)* (51.57+ 5.56)

T — B X 106F#H + S.D.

C D) A% D gfrat/day 2) g/kg/day * WEEREE LT P<0.05

& SERHERE QWA VG EH MG ORE L Bhh
5. TOZERBLT, AR B LFA—o TBZ skt
WV, FAREMT » M X AEERERRE T - ok,
T EFPEHCE) b % 2150, 8% Bl ds 1 00, A% BEIC &8
FEO LR (M2) BAabhlcZ thbblERTES,
L2 L 0.8% BEMEME CREREANBRICEETLT
WBZ EiE, SBHERE O ORI X BEEEIHNH
Tk TBZ 5 X HHEBLEETXETHS .

ke - E6 R LA, LML b A
ZBELTT v b 1 HYD OFKECHREE L K
Bdbhisholc, FEEKKBCEVTL, RER0E
B & 0.1% BL Lo &R SR B 5B - fo
MERRAR bR, —RICHKEAHERET LI
TUCTHIRT 28035 528, SEORBRTD0. 8%%H,
0. 47 BETEPRHERUE D A 7o\ S il BB H~ 8k
ERSWLOBbhS, ZhIETFy ARG ES
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#4 @Bz EFE L B

REES 0% (W 0.8% 0.4% 0.2% 0.1% 0.05%
0 1.840. 40 1.240. 7% 1.7+£0.9 1.6+0.5 0.7£0. 3% 1.240. 4%
1 1.7+0.5 1.840.9 1.3:0. 4% 1.440.5 0.840. 5% 1.140. 3%
2 1,7+0.7 1.0+0. 6% 0.940. 4* 1.340.5 0.9+0. 6% 1.1+0. 3%
3 1.6+0.8 0.9+0. 5% 0.940. 3% 1.440.6 0.6+0. 5* 0.8£0.4*

M 4 1.440.7 0.5+£0. 3% 0.8+£0.4%*  1.0£0.4 0.440. 3% 0.8+£0. 4%
6 1.440.6 0.8£0. 4% 1.14+0.4 1.340.4 0.7+0. 5% 0.9:0. 4%
8 1.940.7 0.8+0.5% 1.540.4 1.540.7 1.14+0.6%9  1.0+0.5%
10 1.5+0.7 0.9+0.8 0.9:0. 5% 1.1+0.4 0.8£0.7 (9  0.9£0.7
12 1.5+0.7 0.5+0. 2% 1.0+0.7 1.3+0.5 0.940. 4% 0.5+0. 3%
0 1.240.4 0.90. 8(9) 1.1+0.6 1.7+0.6 0.7£0.2% 0.8+0. 4*
1 1.540.4 2.54+2.8 1.0£0.7 1.240.5 0.5+0. 3% 0.940.4
2 1.6+0.8 1.5+1.6 0.5:+0. 3% 0.8£0. 4% 0.40. 3% 0. 6:+0. 2%
3 1.0+0.6 1.4+1.4 0.3:£0.2%9)  0.6%0.4 0.3+0.2% 0.3+0. 2%

W 4 1.0+0.6 0.8+1.0 0.4%0.3%8)  0.5%0.4* 0.4+0.2%8)  0.4+0. 3%
6 1.1£0.8 1.0+0.9 0.4£0.4* 0.5+0.4 0.6+0. 7(9) 0. 6£0. 4(9)
8 1.0+0.8 0.8+0.6 0.2+0. 1% 0.5+0. 3(9) 0.4+0.4 0.5+0.2(8)
10 1.0£0.6 0.6+0.4 0.4+0. 3% 1.4+2.0 0.6£0.4 0.5£0.3
12 1.0+0.5 0.7£0.6 0.4+£0. 5% 0.60.2% 0.4%0. 3% 0.40, 2%
fHE—#E R E106PFE £ S.D. () #% 1D g/rat  *ERE L LT P<0.05

£5 & @ % E

ABEE 0% CHED 0.8% 0.4% 0.2% 0.1% 0.05%
0 33,74 7.1 —T66.4+ 453.4  —99.4+43.7 24.4%+ 5.9% 32.1% 5.6 30.6+ 3.3
1 3.2+ 6.5 28,1+ 42.4 3.6+ 9.3 29.0% 5.5 32.3+% 6.6 29.4+ 5.7
2 29.1+ 4.9 3.8+ 15.2 27.1+10.2 0.4£97.8 24.8+ 8.6 26.9+ 6.2
3 19.7+ 5.6 8.5+ 11.5% 18.8+ 9.1 9.5+27.1 15.4+11.1 16.4% 3.9

M 4 18.0+ 4.4 9.9+ 9.8% 20.8+10.0 20.9+ 6.5 16.94 7.7 16.7+ 5.2
6 15.2+ 4.5 1.4+ 12,7 17.5+10.0 11.4+ 7.6 15.7+ 5.4 13.0+ 3.5
8 15.6+ 8.1 5.1+ 9.5 16.4+10.4 13.0% 5.5 16.9415.8 15.0% 4.7
10 11.4+ 2.8 3.7+ 14.1 7.5+ 5.3 9.6+ 5.4 16.9+12.3 8.8+ 5.5
12 7.9% 5.4 3.2+ 8.2 2.9411.2 6.8+ 4.6 10.6+ 3.9 8.4+ 4.3(9)
0 24.5+ 5.3 —2428.6+1650.7 —125.1+45.4 6.7+ 7.1% 23.4% 6.2 25.3+ 5.2
1 20.6+ 5.9 —19.5+ 96.3 18.6+ 7.6 19.8+ 3.6 21.3% 4.3 18.1+ 7.3
2 17.24 7.2 —15.4+ 23.7 14.8+ 5.0 14.7+ 6.4 17.1+ 9.5 14.5% 6.1
3 9.7+ 7.4 —8.0+ 16.2 3.6+ 7.7 9.1+ 2.9 18.2+ 5.1 11.5+ 4.4

4 5.3+ 5.4 —8.3+ 114 11.5+ 6. 4% 3.4+ 6.0 7.7+ 6.7 6.8+ 5.9
6 9.0+ 8.0 9.0+ 3.4 8.0£25.4 10.5+ 9.4 ~7.3+ 4.8 10.4+ 7.0
8 6.9+ 7.0 4.2+ 10.0 10.5+ 7.6 3.0£19.3 1.8+ 7.6 7.0% 9.5
10 7.2:4 4.2 5.9+ 9.4 10.3+11.6 6.6+ 6.6 6.8+ 8.5 6.6+ 6.2
12 3.8+ 7.7 1.0+ 12.2 3.9410.1 2.54 7.4 2.6+ 7.2 3.4+ 8.7
D amshE=_3 AMOKERME g3 AMOEERE X100 {E—HERkE10AFE£S.D. () FAK

*IREE & i LT P<0.05
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&—®:control
O—CO:TBZ 0.8%
D—{h:TBZ 0.4%
A—ATBZ 0.2%
B——&:TBZ 0.1%
A—A:TBZ 0.05%

K 2. TBZ HinfAk#sic i s EOERR ($H3 m
KE  EEME (CE—2) wyving

MR R U b AR S F VB R bhinh o
ez bin XD, SPHEREOMNEE LCnER L RE
Bk LicDhrd Loy,

TBZ {BHB  RT7TRR L. FH1HGEkgY YO
ERER IV 1BBERET AT » P4 OREREIT,
0. 8% B E461mg +4767mg, JE464mg+2975mg, 0.4% %
HE234mg ¢ 3570mg, Jfi232mg « 2387mg, 0. 2% BEHEL25
mg.2142mg, M126mg1407mg, 0.1%BEH:64mg«1078
mg, Mi64mg+735mg, 0.05%H/fE34mg + 546mg, 34
mge385mgTH -7z, 7o TBZ EREGHERE X
h Kbz,

8% : K8 WR L, HT pH 0o LENEERER
C1FA LR, %720.8% BHErR FHREHTx vy
BoLREARRD bhi., TOM7 ¥y B, 7 b
VEOHBERWThIBED LT, YV EvE, Un
Y~ FVEBRLEERA DR o, METIRER
L@ v s BOLRERRALR, HiC0.1% HT
BETH oo, Flo pH 0. 1%FTH L ERL T
feNED 7 FoEOME0.2% B, 0.1% B4 1
Bl, ANEDS bk MBS 0.05% BT 1 IS bh
e, ZhbOEtvThd TBZ HEEED 5 L%
Zbhinwn, 0.1% #Bitic sty 5 pH O LR L 2 v
7BOERPERIRS.

MR REIRE ROWR Lz, WBC 120.8% BEMEH:
ERWTHA Uiz, RBC 110.8% B, 0.4% 5 CIR
LHRE SR, Thicft- T Hgb, Het 441, MCV
CEHEHI U. Find b0, 8% EE. 0. 4% BENMERET A
R s Tk EL bR D, F10.2%8, 0.1%%
e d A REORMERMA L bR, ol LILHE
HHURARBROFEABZIRBLT I T, 0. 2% 5
F O£ BTN AR—RIGEEE b » BB~
U5 vIREEY, X BIC0.8%EE, 0. 4% TR B
DEFYEHEECHEDI 2L E—KT 530 LEb
3.

MR - RI0CR L. LENAR—FIEG
B b » TR bhic it st % GOT 0fEF T
Boie. FiclEo GPT 4 HE—IGERILEE b2 Tl
WHRMETEARR LY. =0 GOT, GPT o/ETFi0.8
BEt, 0.4 FCHR A bhic, HEDO. 8% TETIRME L IX
e GOT, GPT kR LTk, A TPRET
ALP ER LT, B0 X 5 72 ks 0. 8% BEME
HED B\ 0.4% BHECOFFREENFR S i, B
59 DL & B & 0.2% Ll o R SRR TR
OEEFITHEIESRD O TH D, HIC0.8%H, 0.4
BEETIX LR BREOLETCH . ZDOZ L120.8%
DAL 0.4% BCoBLE~HKTHEBbhD. —
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%= 6. &K X 2
RARBEE - 0% CiiR) 0.8% 0.4% 0.2% 0.1% 0.05%
0 13.5+4. 90 8.8+7.3 12.1+3.3 14.0+2.4 15.9+2.0 14.944.1
(129.7435.6)®  (84.1+£25.2) (116.9+51.6) (133.6::20.8) (153.0+20.5) (142.6+40.2)
1 16.5+1.6 L 14.4:44.2 17.4£2.7 15.942.0 16.2+1.6 16.6+1.9
(124.0+9.3) (160.7::34.0)% (163.9+23.9)* (124.7£12°0) (126.2+9.8)  (126.7:£16.2)
2 17.8+1.7 17.14+4.2 16.7+2.6 15.74£5.6 - 16.5+1.6 17.5+1.2
(111.4+7.5) (176.9+60.8)* (132.6+17.1)* (104.4437.4) (109.1+7.7)  (111.5+6.3)
3 17.1+1.7 18.14£4.8 16.7+2.3 16.6+£4.3 - 16.3+2.0 17.2+1.3
(93.8+5.9) (182.7+56.1)* (115.9£12.8)* (96.6£25.1)  (95.4+7.4) (97.946.2)
" 4 18.3%3.5 17.9+4.9 17.5+2.7 18.6+2.2 17.6+2.9 16.9+1.9
(91.4113.6) (171.7+48.5)* (110.1£11.3)* (99.7+9.3) (94.649.0) (89.3+9.3)
6 18.2+3.8 17.2+4.1 17.9+3.0 18.6+1.7 16.9+2.8 16.8+2.3
(79.3+12.8)  (157.3:+33.6)*9) (96.5+12.5)* (85.7+9.3) (80.7£10.7)  (79.7:+10.9)
8 18.8+2.7 20.4+6.3 18.44+2.1 18.7+2.0 17.7+5.7 18.5+1.8
(74.6412.3)  (174.5+58.2)*  (90.6+9.4)* (79.1+9.8) (76.2::11.0) . (80.3+6.8)
10 18.2+1.6 20.4+5.4 18.8+£2.7 18.6+2.4 19.243.4 17.9+2.4
(67.1+4.9) (165.4435.2)*  (85.8+10.5)* (72.6+8.5) (76.1+£7.9)*  (72.0+8.3)
12°  18.9%+2.3 19.2+6.1 18.0+2.0 18.9+2.3 - 18.6+2.3 = 18.6+2.6
" (69. 648.0) (154.3436. %  (78.1+£9.1)* (69.6+8.0) (69.8+4.1) (69.89. 2)(9)
0 14.6+£2.1 7.3+2. 5% 12.2+3.6 13.6+£2.6 13.8+2.7 14.7+1.1
(164. 4+23.2) (82.74+28.0)* (137.6+49.0) (152.8+26.5) (155.7+28.3) (163.6+1L 5)
1 15.1+£2.1 13.1:%5.0 16.3+2.1 14.6+2.2 14.9+1.8 15.442.2
(142.3+19.7)  (180.6+21.1)  (184.7427. D% (146.0+£21.5) (144.1+14.7) (143.4417.2)
2 15.6+1.6 16.2+3.6 15.2+1.5 13.9+1.8% 14.5+1.2 15.6:+2.0
(130.4+13.8)  (219.9+21.5)* (157.6+17.0)* (126.0+14.8) (125.6+7.8)  (120.0412.9)
3 15.3+2.5 15.5+2.7 13.4£2.2 14.3+2.9 13.6+1.4 15.1+2.7
(117.2+17.4)  (218.8+32.9)* (180.6+22.1) (122.3426.6) (111.1+9.4)  (116.1£17.1)
4 14.5+2.0 16.2+2.3 13.1+2.9 15.0+5.0 14.1:+2.4 14.8+2.1
e (105.0+11.9)  (232.8+32.4)*% (122.5+23.8) (121.4+48.1) (107.6+13.8) (106.7:11.6)
6 15.6+4.1 14.442.9 13.3+3.8 14.6+3.8 14.9£2.5 13.8+2.5
(105.5+26.2)  (219.8+38.6)* (114.4+51.7) (109.5+28.9) (104.1+12.7)  (92.7+18.5)
8 16.5+4.1 16.0+2.5 13.8+2.5 14.5+1.9 15.0+2.4 16.5+3.3
(105.5+25.0)(9) (247.9+38. 1)* (111.8418.1) (101.9+11.5)  (99.7+£13.2)  (102.6+-14.3)
10 15.3:1.4 15.6+2.4 15.7+2.8 15. 7+ +2.7 15.3+1.8 17.043.9
(92.0+6.1) (243.1436.6)* (120.3+18.9)* (104.4+16.9)* (96.7+7.7)  (101.1+15.6)
12 14.9+1.2 15.1+3.4 15.8+2.4 16.1+2.3 16.6+2.5 16.9+4.9
(86.0+5.3) (230.0+58.4)*  (116.0+£18.2)* (103.0+4.3)*  (100.3+11.5)*  (96.5:+20.5)

ER—BrRE108FE+ S.D. () fIf L g/rat/day 2) g/kg/day * ®ER L HLB:L T P<0.05

B EEE R s 5& GOT, GPT B EEHE
FRTH, SEETIETD 5\WIETERYZE L.
He» GOT, GPT {ETHM 11 OPP-Na o EAMEM
HBRTHLBBERCRDLRTEI?, Fv POERE
X 54 O SEITHEE OB M A LENFERERY
M RET 2 NERD B LB b,

Bhl, TBZ 0.8%, 0.4%, 0.2%, 0.1% ¥ X0%0.05
YRR X AIEHES » ISEBIOMERBR T, 0.8

%, 0.4% BEMRETIIS S OBZEERE CELERD,
B AERRRETEC T - THR MR h, RBK
TRACIEXHERE & H 0.8% BETHY 60%, 0.4% BETHY
20%DOMETH o, LHLIDEHD0.2%E, 0.1%
B, 0.05% B Tix0. 2% AT 109 Fith O R EHE i
HRL SR UARSZ OMEC L LY, MOBEIER
BTH ol (LEWEONAFMRREY © X % &R/
ARBT ST Bk S BT ES MBS RB TR BT
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£7. TBZ #&# K £
ABER 0.8% 0.4% 0.2% 0.1% 0.05%
0 9+ 4.6 12+ 2.5 16+ 1.2 10+ 0.6 6+ 0.2
( 86+ 44.3)? 118+ 22.1) 157+ 12.6) ( 93+ 5.3) ( 53+ 2.4)
1 46+ 7.0 35+ 4.1 21+ 1.6 11+ 0.9 6+ 0.4
(516 68.5) (332+ 31.9) 65+ 7.1) @4+ 4.7) ( 45+ 2.8)
2 46+ 3.4 35+ 3.9 21+ 5.3 11+ 1.4 6+ 0.4
471+ 40.3) (276 20.3) 187+ 85.2) (72+ 6.4) ( 39+ 2.0)
3 51+ 5.8 38+ 3.8 22+ 4.8 1+ 1.7 6+ 0.5
(508+ 50.6) 267+ 15.4) 128+ 27.2) ( 64+ 5.9) ( 33+ 1.2)
4 57+ 7.6 40+ 9.6 25+ 2.8 12+ 1.7 6= 0.4
(540+ 43.7) (252+ 53.5) sl+ 9.0) (63 5.1 (32+ 1.2)
L 53+ 10.4 2+ 6.4 24+ 3.1 12+ 2.2 6+ 0.5
478+ 76.9) 228+ 24.1) 109+ 10.1) ( 55+ 5.8) ( 28+ 1.8)
8 60+ 5.1 45+ 3.9 25+ 2.3 124+ 2.2 6+ 0.4
' (5174 35.0) @21+ 9.1) 106+ 5.0) ( 50+ 5.8) (26+ 1.0)
10 61+ 4.7 45+ 5.8 26+ 2.4 18+ 2.2 6+ 0.7
(4944 47.7) 207+ 18.2) 100+ 5.4) (49+ 3.7) (24+ 1.8)
12 67+ 14.1 46+ 4.6 26+ 2.3 18+ 1.4 6+ 0.4
(5424123.9) 201+ 19.0) ( 96+ 6.5) 47+ 2D 23+ 1.3)(9)
. 47679 3570 2142 1078 546
i { 461 234 125 64 34
0 2+ 1.5 9+ 2.1 12+ 1.6 7+ 0.6 5+ 0.3
( 27+ 16.3) 100+ 24.0) (135+ 15.8) ( 84+ 5.9) ( 51+ 2.8)
1 36+ 9.0 28+ 2.3 16+ 1.0 9+ 0.7 5+ 0.4
© (493+123.1) (318+ 28.4) (165 9.8) (83+ 6.7) 44+ 3.4)
2 34+ 3.9 26+ 0.8 16+ 0.9 9+ 0.8 5+ 0.6
(469+ 76.3) 270+ 12.3) Q44+ 7.0) ( 73+ 5.8) ( 39+ 3.0)
3 35+ 4.6 25+ 2.4 15+ 1.1 8+ 0.9 4+ 0.5
(492+ 67.1) 246+ 21.4) 129+ 7.1) ( 65+ 6.2) (34+ 2.7
4 37+ 2.8 29+ 2.9 16+ 1.4 8+ 0.7 4+ 0.5
(538+ 39.9) @71+ 22.1) (1274 6.9 (64+ 2.0 (32+ 2.5)
L 31+ 12.3 26+ 4.0 15+ 1.6 8+ 1.0 4+ 0.6
(4684:182. 3) 225+ 31.9) 14+ 11.4) ( 56+ 6.9 ( 28+ 2.8)
8 38+ 3.1 28+ 2.9 16+ 1.8 8+ 0.8 4+ 0.5
(5854 59.3) (225+ 8.9) (111+ 14.4) ( 52+ 5.9) (27+ 1.9)
10 35+ 3.1 29+ 4.0 16+ 1.0 8+ 1.0 4+ 0.5
. (5534 59.2) 219+ 21.3) 108+ 7.2) ( 50+ 5.4) (25+ 2.2)
12 36+ 2.8 29+ 1.8 16+ 1.6 8+ 0.9 4+ 0.6
(5494 48.6) 211+ 18.1) 103+ 8.2) (48+ 4.7) ( 25+ 2.9)
2975 2387 1407 735 385
e { 464 232 126 64 34

EE—HERE1001FE+ S.D. ( ) 48 1) mg/rat/day 2) mg/kg/day &) 7 v ¥ OREEEME

b)) mg/kg/day

HARTOSLUROBERD D D, FHEC X 5FETHR
<, EOMGEMERET ShWREAEE ShTw
%, TihbbARRCIWTITBZ 0. 4% M Ritse7
hEELELLR, 0.2% DT TiRyWFhd BB

itz 5L FHEI Bz i, TBZ o F344/DuCrjs
v PR BV RARERR T ORKESEERPERE)

TR 0. 2 EHTH S 5.
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% 8.
0% (N 0.8% 0.4% 0.2% 0.1%  0.05%
5
6 4v 5 4 5 3 3
pH 7 6 4 5 4 6 5
8 1 1 1 1 1
9
— 4 2 2 2 3 2
30mg/100mi> 2 1
% ) " 30mg,/100m/ 2 3 1 1 1 3
100mg/100m’ 4 3 1 4 2
300mg,/100m/ 6 6 2 2
o 10 10 10 10 10 9
. 0.1
7 F v 0. 25%
0.5%
o il n 10 10 10 10 10 9
- 10 10 10 10 10 9
R S v~ +
++
. . . — 10 10 10 10 10 9
€Y E Y 5 2mg/100mi<
~ 2
SRy sy 0.111E.EUFJ.< 10 10 10 10 10 9
5 ,
6 5 3 3 3 1 3
pH 7 4 6 6 5 2 6
8 1 1 1 2 6 1
9 1
' — 4 3 1 4 1 3
30mg/100ml> 3 2 1 1 2 1
E B & 30mg/100m} 3 3 4 5 1 5
100mg/100m’ 1 4 3 1
300mg/100m! 1 3
0 10 10 10 9 9 10
0.1%
7V v 0.25% 1 1
0.5%
. - 10 10 10 10 10
" o " 10
- 10 10 10 10 10 9
Y Y /.~ - 1
o+
. .. — 10 10 10 10 10 10
Vv e Y ) 2mg/100mi<
SR EY )y 0.1»1\/%:.%'U<. 10 10 10 10 10 10

1 i3 2) E.U.=Ehrlich ¥47/100ml
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FO Il ¥ ¥ B B E

0% (D 0.8% 0.4% 0.2% 0.1% 0.05%
WBC (x108/mm?) 7.67+1.04 5.37+0.48% 7.30+£0.95 7.00:40.47 7.35+1.16 7.10:0.49(9)
RBC (x108/mm?) 9.03+0.45 6.37+0.34% 7.43:£0.35% 8.67+0.35 8.64+0.21% 8.81+0.44(9)
Hgb (g/dl) 17.40+£0.44 13.79:40.35% 15,21 :+0. 53* 16.65+0.28* 16.86£0. 31* 17.12+0. 41(9)
#E Het (%) 44.64+2.81 34.66+1.39% 37.97+1.85% 42, 19+1. 74* 42, 03+0. 96* 43.19--2. 30(9)
MCV (¢ 50.2:+1.40 54.9+1.66% 51.6:+0.52% 49.0:+0.67% 49.3+1.06 49.4:0.73(9)
MCH (gpg) 19.45+0.96 21.75+0.95% 20,5510, 62* 19.3510.73 19.62+0.47 19,44 40. 70(9)
MCHC (%) 37.90+4.59 39.91+1.15 40.15+1.37 37.78+6.27 40.15:0.65 37.96:+5.13(9)
WBC (x103/mm?) 7.35+1.36 4.33+0.84*% 6.42+0.91 6.70+1.67 7.08+0.94 6.60+1.07
RBC (x108/mm?) 7.75+0.48 5.76+1.33% 6.68+0.59% 7.45:+0.36 7.65+0.47 7.37+0.73
Hgb (g/dD 16.04:+0.99 11.86+2.65% 14.05:+1.15% 15,26+0.85 15.95+:1.05 15.15+1.41
e Het (%) 39.93+2.67 31.18:+7.33% 35.30+3.09% 38.474:2.06 39.13+:2.84 37.66+3.68
MCV (¢ 52.2:0.92 54.4+1.35% 53.7+0.82*% 52.3+0.67 51.8+1.23 52.041.25
MCH (zpg) 20.77+0.45 20.7640.60 21.06::0.32 20.53+0.37 20.90+0.36 20.70+0. 47
MCHC (%) 40.12+1.04 38.30+1.22% 39,924+1.15 389.70+1.51 40.84+1.65 40.19+0.70

ER—E R EI0FFEH£S.D. (D I *HREEL ik L <P <0.05
#10. M B £ b 2 B B &

0% (D 0.8% 0.4% 0.2% 0.1% 0.05%

GOT (K. U/ml) 117.10% 7.53 87.50+ 8.59* 95,90+ 7.89%102.70+ 7.80%112.50410.79 123,67+ 8.29(9)

GPT (K.U/ml) 94.10+12.32 77.60+13.14% 65.00+ 3.83* 71.10% 8.24* 78.70+411.42* 91. 861 10. 75(9)
HT.P (g/dD) 70.90+ 0.99 68.40+% 2.27% 75.00+ 2.11% 73.70+ 1.57* 70.70+ 1.64 71.33+ 1.23(9)
ALP (KA-U/dl) 3110+ 292 41.10+ 5.97* 34.204 5.16 33.10+ 4.70 34.004 3.77 33.11+ 6.03(9)
UN (mg/dD) 21104+ 1.37 21.40+ 1.08 19.30+ 4.72 18.90+ 1.66* 19.50+ 1.27* 19.33+1.80%(9)
GOT (K.U/ml) 116.30+13.70 146. 80+ 34. 70¥106. 50+ 8.22 111.20413.55 118, 50+16. 66 116.90+14. 22
GPT (K.U/ml) 64.20+18.30 120. 80+44.68% 54.50+£12.82 53.70+11.81 64.004 8.18 62.60+19.08
e T.P (g/dD) 65.80+ 1.62 55.70% 1.49* 64,40% 1.17* 66.50+ 1.65 65.10%+ 1.79 65.50+ 2.27
ALP (KA-U/dl) 2450+ 5.04 44.10+ 5.88* 29.90+ 5.59* 26.10+ 4.61 29.10+ 6.35 26.10+ 4.68
UN (mg/dl) 17.70+ 1.64 25.20+ 2.57* 19.50+ 1,90* 15.40+ 1.65* 17.00+ 2.63 17.30+ 2.21

E—He bk E106FH L S.D. () Flf *AEEE LB ¢ P<0.05
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Pathological Study on Rats Fed with Thiabendazole for 13 Weeks

TAKASHI FUJII*, NOBUTAKA FUKUMORI*, AKEMICHI NAGASAWA*,
HISATOSHI MIKURIYA%*, SHINOBU HAYASHIDA* HIROSHI TAKAHASHI¥,
NORIO YANO#*, KATSUHIRO YUZAWA?#* and KOGO HIRAGA*

Thiabendazole (TBZ), a fungicide approved as a food additive for citrus fruits or banana in
Japan, was given in pellet diets at dietary levels of 0 (control), 0.05, 0.1, 0.2, 0.4 and 0.8%
respectively to a group of 10 male and 10 female F344 rats for 13 weeks. The body and organ
weights of dosed rats, especially the rats fed 0.8% TBZ, were lower than those of the control.
However, the weight of urinary bladder of the dosed rats was equal to or slightly higher than that
of the control. The dose-related increase of incidence or degree of microscopical changes in some -

organs or tissues of the rats fed 0.2, 0.4 and 0.8% TBZ was observed. These changes were

degeneration of the liver cells, accumulation of the lipofuscin in the kidney, hemosiderosis of the

spleen, atrophy of the thymus, decrease of colloid contents in the thyroid,

focal increase of number

of cell layers in the urinary bladder and atrophy of the bone marrow.

Keywords : thiabendazole, oral toxicity, rat, degeneration of liver cells, hemosiderosis of spleen, decrease

of colloid in thyroid
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Table 1. Organ Weight in Subchronic Toxicity Test of TBZ (Male)
No. Body Brain Heart Lung Liver Spleen Thymus Kidney Pituitary Adrenal Testis Prostate Bladdere)
Group of weight R L R L R L
rats (g) (mg) (mg) (mg) (9) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg)
204.4®) 1014.8° 783.6 871.4  9.68 559.6 176.1 856.3 850.9 7.7 20.8 22.4 1373.8 1419.6 269.6 109.7
+23,00 £53.36 %46.21 £63.05 #*1.07 $42.77 *12.53 *71.58 #B9.56 #1.40 %3.49 #3.99 #74.58 *47.73 241.02 *16.84
Control 10 657.5%) 268.6 298.3  3.30 191.6  60.6 293.0 290.8 2.6 7.0 7.6  471.9  487.6  92.4  37.7
$39.61 *13.06 #12.43 #0.15 * 9.55 * 6.70 *13.94 *17.09 #0.41 #0.87 +1.09 £38.85 #33.18 +£14.08 2 6.92
273.2 1940.0 780.7 863.8  9.54 541.1 155.1%* 831.8 825.7 8.3 19.2 =21.3 1291.8 1315.1 281.0 101..1
0.05% £21.98  $34.81 138.29 149.98 0.80 $30.11 #11.86 ¥55.68 $58.43 $1.21 2.07 1.51 282.86 $280.63 #66.36 *12.37
TBZ 2 713.7% 286.5** 316.8%* 3.49% 198.5  56.8  304.9 302.6 3.0 7.0 7.8  471.6  479.6 102.6  37.6 >
$53.17 $11.81 #£13.91 #0.13 # 9.05 # 3.73 $12.08 *11.93 #0.33. 20.92 20.82 %99.44 $94.50 #22.50 * 5.14
276.5 1902.6 771.3 864.1  9.79 536.5 154.0** 835.4 854.4 7.4 - 19.2 21.2 1396.4 1407.2 250.4 109.8
$33.49  $56.77 +103.74 #88.04 #£1.43 55,23 $19.44 *95.40 *100.06 #1.60 #3.30 #3.07 #103.92 #102.77 #67.40 #17.51
0%;2% 10 696.0 278.7 313.6* 3.53* 194.7  55.8 302.5 309.3** 2,7 7.0 7.7  508.1* S512.8  89.8  39.7
+74.64 312,21 £17.28 #0.21 £11.27 * 4.60 #11.16 $10.10 #0.56 *1.20 =1.07 $34.07 #43.78 #19.16 * 4.60
275.9  1927.9 778.3 854.0 10.36 497.8%* 146.2%***846.6 862.5 8.3 18.8 21.8 1390.4 1446.9 259.4 111.0
£18.74 +27.69 255.36 67.49 $0.97 £32.25 #18.78 #70.96 #58.06 *1.33 $3.42 $2.26 $72.69 #61.04 #71.98 *14.51
Oigg% 10 701.6* 282.2*% 309.7 3.75%**180.7* 53.2* 306.7* 312.7** 3.0 6.8 _ 7.9  505.2%* 525.9%* 92.9  40.2
+48.21  +10.00 +16.54 #0.18 - 10.48 = 7.88 *13.57 * 8.87 20.38 :1.13 20.49 $29.66 #30.71 #24.48 % 4.37
233.9%%*1857.7  709.6%* 813.2%* 9,87 498.3%%* 90.4%**780.9% 796.7 7.3 20.0 22.5 1397.8 1434.0 218.2** 107.1
$16.98 #67.72- #54.61 £52.57 #0.72 #35.38 * 8.84 273.94 66.40 *0.60 *3.15. #3.92 *102.14- $90.22 %26.32 ' 16.48
o&gg% 10 797.0%*#303. 5+54348, 0%+ %4, 224%213, L*** 38.8***333, 5%%%340.5%%% 3 1%% g 54% 0 6*% 5O8.2%%* G13,0%%% 93,3  45.8%
+48.09 $13.16 #10.19 20.13 + 6.46 + 4.60 216.74 +11.98 #0.28 +1.08 #1.40 #27.91 $23.65 + 9.30 2 6.09
126.4%**1790,6***477, 5X**E15, GHH %G, 54%**378, 1 ¥*% 41, 6***607.2%**614,6%%* 5 7*% 18,1  19.7 1179.4 ~ 1214.5% 100.4%**108.2
+ B.48  $54.62 $37.27 #81.69 #0.69 #88.75 * 7.85 #53.86 #55.63 #0.89 2,690 +2,26 +268.28 £237.18 $23.42 #11.87
oé:g% 10 1421, 9#4%377, B¥A*4G7, BH#5, 1TH44208, 1 ¥4+ 32, 0F¥*480. 2%+ *486. 2% ¥+ 4 S*¥A14, 3H¥A15_GH*¥ 029 0¥** 950.7%%* 79,7  85.74%H
$95,71 *16.66 #61.04 0.36 60.86 * 5.75 #25.42 29,47 #0.75 £1.90 #1.44 *191.73 180.32 $19.82 *14.03

a) Mean * SD

b) Absolute weight

* P <0.05, ** P < 0.01, *** P < 0.001

¢) Relative weight (g/100g body weight)

d)} No. of organs

e) The value is given after fixation.
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Table 2... Organ Weight in Subchronic Toxicity Test of TBZ (Female)

No. Body Brain ~ Heart ~'lung Liver Spleen Thymus Kidney Pituitary Adrenal - ovary Uterus Bladdere)
Group of weight - R L R L R L
rats . (9) (mg) = (mg) (mg) (9) (mg) (mg) (mg) (mg) (mg) (mg) (mg) . (mg) (mg) (mg) (ng)

175.6a) 1774.6b) 539.6 659.9 5.18 400.1 168.4 582.4 581.6 1l.1 23.8 25.5 29.2 30.6 460.4 8l.0

%10.45 +77.83 #38.78 342,20 £0.32 #32.21 #22.30 #£37.61 134.99 +$1.46 £2.13 #2.41 #4.37 $3.71 #95.10 +7.98 a)

. 9
Control 10 1012.7%) 307.2  376.5  2.95 228.1  95.9 331.8 331.5 6.3 13.5 14.6 16.6 17.4 262.6  46.7 O
357,01 #10.64 #26.55 0.16 $17.60 =11.52 =£13.58 *15.11 20.88 #0.82 *1.46 %1.74 2,14 #55.13 #5.33
176.3 1820.0 535.8 689.0 5.49 402.9 161.1 580.0 570.9 11.6 22.4 25.9 31.6 32.2 434.6 99.6**
$13.92  #26.34 *44.14 #51.43 #0.54 *25.48 $21.05 #36.91 37.31 *1.75 *2.07 *1.92 #4.84 #4.05 #82.83 *11.29
0.058 (9. (9. (9 {6 &
TBZ 1036.2 304.0 391.5 3.12 229.0 91.4 329.6 324.3 6.6 '12.7 ~'14.6 18.0 18.3 248.2 58.6*
+66.36 *13.08 $23.42 $0.26 +13,14 $10.11 217.02 $13.94 #1.21 *1.42 $1.01 22.96 #2.43 53.01 +7.57 i
166.8 1805.1 497.7* 656.2 5.48 393.,5 137.2*%* 544.5* 555.6 1l1.4 22.6 - 24.1 31.8 30.7 427.4 97.2%* 2
0.10% 110.39  #40.11 #31.90 #35.61 #0.47 #30.70 #18.17 *18.75 #33.67 1.38 #2.07 *1.52 #7.31 £7.99 #82.06 *10.24 &
: 10 . . (9) 9 )
TBZ 1085.6* 298.5 393.9 3.29*%*235.8 82.1** 327.6  333.7 6.8 13.6 14.5 18.9 '18.2 '258.0 58.8
+64.52 %11.27 #16.75 *0.26 £ 9,32 * 8.06 #23,75 $20.34 *0.73 *1.39 £1.31 #3.93 #4.22 57,35 7.74 il
157.7%**1777.0 507.0 656.9 5.51 386.3 114.0***546.1* 557.5 10.5 21.1%** 23.4* 29.9 33.6 411.1 102.7* #
0.20% £ 9.76 +77.20 #35.80 #47.37 $0.43 $33.93 #11.56 *32.63 $33.43 #1.69 #1.69 *1.72 #4.23 *3.60 #88.35 20.68 «
. B 1
TBZ 10 1131.0** 321.4** 416.8** 3.49%**244 . 6* 72.4%**346.6* 353.7** 6.6 13.4 14.9 19.0* 21.3** 259.5 64.8%* »
%89.73 % 9.72 #21.44 $0.12 * 8.88 % 7.36 =*15.82 $11.98 #1.15 21.50 #1.51 -#2,98 #2.55 246.56 *12.71 =
o
—

137.1***1761.2  439.6***594,2** 5.07 364.4 91.6%**498, 1%**508, 1*** 7, 5%*%1g9 3¥%*¥3) 7%* 27,1  26.3*% 241.7*** g8g.0
0.40% + 8,83 39,33 #31.96 *¥45.01 #0.51 £53.48 % 8,23 48,17 #35.02 #1,17 *2.64 $2,18 16,65 #4.06 177.27 15,27

TBZ 10 1288.5*%**320.9*% 433,.4**%3,70%**264.8** §7.0***362.9%**370.6*** 5.5‘9)14.1 15.8* 1 19.7 19.2 175.0** 62.8*£§)
$72.28 #17.31  #18.19 20.27 #27.38 £ 6.75 £19.97 $11.55 0.58 1.82 #1.10 #4.10 #2.43 50.10 #3.96
65.6***1 635, 75 **286, 9*¥*456, 9 *%3, 61 ¥*%22D TH¥* 2g 1 *¥A(0 SAAXYQ3 SK*k 3 gXkkk] ) kkk)p ghkx)] gh¥¥)o Ok** 78 o¥** gg.5
+ 4,19  #23.98 £16.91 £25.41 #0.19 #22.44 * 6.22 35,06 24,37 #0.88 #2.02 *1.40 *2.69 #1.47 £ 9,59 *19.63
o%gg% 10 2501.5%%%437, 8¥*#607. L*#%5, 52544330, 0% % 42.7%%%611.8¥4%616.64%* 6.0  18.9%**10.2%%417.5  18.3  110.2%**149.1*+8)
#143.51 *19.15 21,49 0.24 #18.81 * 8,36 354.48 #43.,30 £1.59 #3.14 21.69 #3.26 $2.31 #16.02 #38.92
a) Mean * SD b) Absolute weight c) Relative weight (g/100g body weight) d) No, of oigans e) The value is given after fixation.

* P < 0.05, ** P < 0.01, *** P < 0,001
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Table 3. Microscopical Findings — Summary of Observations

P S : - Male Female

Dictary level of TBZ ( %) - S0 - 0.05 0.1 0,277 0.4 0.8 0: 0.05 0.1 0.2 0.4 0.8

-No. -of -rats evaluated® - - : o <0 29 1010 <10 10 - -- 10 - -10 -10 10 10 10

Degeneration and/or necrosis of = 10 9 1o.. _.5 0 0 10 10 10 1. 0 0

liver cells ..~ . £ 0 4] 0 4 1 0 0 0 0 8. 0 0

+ 0 0 0 1 9 10 0 0 0 1 10 10

Bggregation of phagocytes in - 10 9 10 10 10 -1 10 10 0 10 8 0

liver B ® 0 0 0 -0 -0 6" 0 6 0 0 2 1

B 0 0 o 0 0 3 0. -0 Q0 0 0 9

Accumulation of lipofuscin in -. - 10 9 10 -9 -2 0 10 10 - 10 -7 2 - 0

prox:.mal tubules.of kldney - 0 0 0 . 1 7 -3 0 0 0 - 3 - 8- 0

‘ + 0 0o o. o 1 7 0...0. 0 . 0.. 0 10

HamSJ.derosn.s of spleen - 10 9 “10 - 9 0 0 10" - 10 10 9 0 0

+ 0 0 0 1 2 1. 0 0 0 1 2 0

+ 0 0 .0 0 8 8 0 0 0. O 8 . 10

B 0 0 0o o o 1 0 o 0 0 o0 0
Decrease of lymphatic nodules - - 10 9 07 10 0 0 0- 1. 10 8. 3 0

of spleen + 0 0 0 0 1 1 0 0 0 2 5 0

+ 0: =0 0- O 9 9 0 w0 o] 0 2 10

Atrophy 6f thymus - 10 9 10 10 5 0 10 10 10 10 4 0

R : HE 0 -0 0 0 37 1 00 0 0 6 0

+ 0 -0 0 0 2 7 0 0 0 0 0 4

o .0 .0, 0 0 0 2 0 0 0 . 0 0 6

Decrease of collold in folllcles e 10 9 10 9 4 0 10 - 10 10 "9 5 0

of thyro:.d . 0 0 -0 1 4 2 0 0. 0 1. 4 9

- , e R | CHRE 0 0 2 -8 0 0 0 0 1 1

" Atrophy, and cohgestion in A s . 10 100 4 0 - 10 10 10 10 4 1

bone MALYOW | ) + 0 Y 0 0 6 8 0 0 0 0 6 9

4 + 0 0 =0 0 2 0 ] 0 0 0

T Rats evaluated were those that llved at the tenm.natlon.

2) - : No change, % : Very slight changes,

Sllght chahges .

+

Moderate changes.
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7o d DIR0. 8% BMEL IO Fh FThiEd bhte., WIRT
NEMRIERCREORARL, WRY v 2R3
PF B E OEMHEER U, ZRIMESBELSOM
0. 4%BEMES /10, |, HE6,710, 0.8%RHE1, /10, BE:
b D0 4% FHE2,/10, 0.8%BEME 7,710, #4710,
peie b 0. 8% FHE 2,710, ME6,/10TH 7. B
BRCIANEAVIELD B IR EEL, BRI =R
4 FAUR LA EBD bhicd » 7z (Photo 7). BT <
BERE 72 D230, 25 FEMERES-1,°10, 0. A REMERE%4,710,
0. 8%FEHE 2,10, M0 /101, REE/nd DAY 0. 4% Bl
2,710, 11,710, 0.8% 88,710, M1/ 10 FhEh
R bhiz, BHETCIIEHMEREECET, BHEED
HWINE bIC 5 » M EH3EE% bivic (Photo. 8). Zkix
B BE b DH0. 4% BEMERES6,,710, 0. 8% BERES /10,
9,710, WERE/nd DM0.8HBEME2,/10 TH oo, 20
BEHRCITTIR L T, okl LR i<
RRE b g2 4 ~5 Bl o TS BEH
FEMEZEE AR Bite, 2130, 8% EEME 1,710, HE2/
W0t bhie. BEom, #8EF - Hkcodixie
EAEDRBLSBED DVITRERD OTH oo, Ml
& B BB, 0.05% L 00, 1% B CITEB TR <,0.2
0.4% X 0'0. 8% B CHER DI £ » T BRE LA
<, BEABLEL o Tt
itk LU

TBZ minfkte F344 5 » bic 13 ERER X 2 &
5, BERSIVBETEEOCLH, HREHNTren
R« RISBEfRE D - TR b, BETCIINBED
PHEEX100ET5 &, BETIR0.05, 0.1% LUM0.2% B
P92, 7~93.9, 0.4%E79.4, 0.8%EEA42.9L7c D, M
TU30. 05, 0. 1% X 0% 0. 2% B2 89, 8~100. 3, 0. 4% B nt
78.0,0.8%BA37.3L 76 %. 2D X 5120.05, 0.1% L
0. 2% FEMERE TR BRI REED 131F10% TH 5 23,
0. 4% THMEME CITH020%, 0.8%BETITIN60% L 2L T
W5, Ty b 1IN D OFEHEREL SR #E 100 L3
B L0, A% TEMERETIZITTO~80, 0.8% BEMEKENLIZIT50
BBETH -1, HGEOFER L Z OREHERE D
B Ldb0LbELbRBHN, HIRBEERTOHK
BT LS, RO bR O b bER
BREOHA T TBZ B EoEE b Tt k&L
LA, BEBETCHELRZ LR AOXMEDE, O
B B, PRI, B, N ABRIOHoOTERETH
otz X RR TN b 2R cEs - AER
HEAWPE L Too T 7odMb O8EIR0.2, 0.4 5 X
0.8% BT/hEL Ko Tnic. BERIEZTL 8ED
TR CIRD V) v REd, BEO Y vouNG DR

HED, BEO Y R 7 AV VOB ENRR LR, WTth
PERGERLICHMLOBRE CIIEACED bhith -
fo. BERADIT0.45 L O0.8BFETH LN TH o fcht
BREHEERNL 0.2% B L HLM o TWA, &
EJIBRTIX 0.05% B s HERIC Hie LRFEER
it TBZ oENnGEL VSRS AbR T L Bbh
. BMREESREMCEEo T, ergny
T, HBRFETIZ0.8%E 1, 2 B1TIEH B 24E L
BEBE O M L B e OIS A LB Hh Tk Y,
DERE « B L A ERITHELTH o oD L
FHBEE TR L. Zhit TBZ ORXiEkk: L BHET 2%
b dbELbh, BREOWTISHEORETLHEY
MTRETHD 5. MAMFHRE TR0 435 L 000, 8% 8¢
M CRBEAOER, RO~ 7Y viEER LM
BREL - BT RRTORENRD LI, Th
20, 4% X 0°0. BY TR D MW AIRR TRIMATED b
ISP LA LTk TBZ o8 LBbh s,
B Cr/NER DR BT IR D2 « B85, AAMEOHR
EERZORA, Zhik TBZ ARELSLFRCEE
FREZBIELIcEZEZ bR D, 0.4% X C0. 8% FEMMED
FRMNED = » 4 PR, BRBOBEERT & EiE
T HBOBEELE TR, KEMIIME, HoF
BEEOWEAILER, MohORBLELICHEREGE
Zbhb. ‘

HEom, 5y tic TBZ %5 Lk o AHGER
Aoixdy, KR, FRES L OBHOER, BEo~=®
U7y vikE, a0k, BHREOBRERML S
BRRDLIC, S8, RUBERRERCRS T, FE,
B, R, Vv, Bfhf SmEREL - P
BET58E < A FRE S X OB £ opRE
HZELE ERER LW EE L TV S,

X ik
1) Brown, H.D., Matzuk, A.R., Lives, I.R., Pete-
rson, L.H., Harris, S. A, Sarett, L. H.,, Egerton,
J.R., Yakstis, J.J., Campbell, W.C., and Cuckler,
A.C.: J. Am. Chem. Soc., 83, 1764, 1961

2) Cuckler, A.C.: J. Parasitol., 47, 36, 1961

3) Allen, P.H., Park, S.E., Ames, E.R,, Zeissig,
A., and Green, D.F.:J. Animal Sci., 21, 1038,
1962

4) Ames, E.R., Cheney, J.M,, and Rubin, R. : Am.
J. Vet. Res., 24, 295, 1963

5) Robinson, H.]J., Phares, H.F., and Graessle, O.
E.: J. Invest. Dermatol., 42, 479, 1964

6) RREFERE | ARRINMIAEE « B3E, B-625,
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7) Robinson, H.]., Stoerk, H.C. and Graessle, O.
E.: Toxicol. Appl. Pharmacol., 7, 53, 1965
8) /MRFRILEA : BRAPEHR, 29-2, 83, 1978
9) HHEMI_ITH  HIEEDHER, 29-2, 86, 1978
10) /DRRIRERIZ S @ BULETIESE, 29-2, 89, 1978
11) BIHFETEH  FREPIER, 29-2, 97, 1978
12) /PRRIERES  BRETIFER, 29-2, 99, 1978
13) {2 REEF2H | EREPER, 29-2, 104, 1978
14) fx REET A | FREIFFH, 29-2, 109, 1978
15) /NEREE RS « EREEES, 29-2, 112, 1978
16) /PRREERIE @ EFEDTEER, 30-2, 54, 1979
17) HEILUFRES @ BEmPrES, 30-2, 67, 1979
18) RiUATFiE» : WREPES, 30-2, 80, 1979
19) e 4 AEBFizhH - HOREVER, 30-2, 85, 1979
20) HILUPRREA @ BOEPREE, 31-2, 1, 1980
21) /MRRERRE A ¢ BOLEBIES, 31-2, 17, 1980
22) =EAAEEL  EREPER, 31-2, 20, 1980
23) MEE 1§32 BORMTTH, 31-2, 26, 1980
24) BEE i) BOAEPES, 31-2, 29, 1980
25) Hiraga, K., and Fujii, T.: Fd. Cosmet. Toxicol.,
19, 303, 1981
26) ZIRAABIED | FOETFER, 32-2, 5, 1981
27) Oishi, S., Qishi, H., and Hiraga, K.: Toxicol.
Appl. Pharmacol., 47, 15, 1979
28) Armand, J.G., and Costello, L. C.: J. Nutr,
105, 208, 1975

Explanation of Plates

Photo 1. Degeneration of liver cells and aggregation
of phagocytes in liver of male rat fed with
0.8 % TBZ for 13 weeks. H-E x200

Photo 2. Cytoplasmic contents or granules of phago-
cytes in liver of male rat fed with 0.8%
TBZ for 13 weeks. Prussian blue method
for iron %200

Photo 3. Accumulation of yellowish brown pigments
in proximal tubules of kidney of female rat
fed with 0.8% TBZ for 13 weeks. H-E x 200

Photo 4. Lipofuscin in tubules of kidney of female
rat fed with 0.8% TBZ for 13 weeks, Li-
llie’s method for lipofuscin before the trea-
tment with acetone. x 200

Photo 5. Brilliant yellow granules of spleen of male
rat fed with 0.8% TBZ for 13 weeks. H-E
% 100

Photo 6. Hemosiderosis of spleen of male rat fed
with 0.8% TBZ for 13 weeks. Prussian
blue methed for iron. x 100

Photo 7. Decrease of colloid contents in follicles of
thyroid of male rat fed with 0.8% TBZ
for 13 weeks. H-E x 200

Photo 8. Atrophy and congestion in bone marrow of
male rat fed with 0.8% TBZ for 13 weeks.
H-E x200

TBZ= Thiabendazole,

H-E = Hematoxylin-eosin stain
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Comutagenic Effect of Antioxidants on the Mutagenicity
of Thiabendazole in the Salmonella/Microsome Test

HIROSHI FUJITA* and KOGO HIRAGA*

Keywords : 7~ v & ' — L thiabendazole, F{LBf L%l antioxidants, 71 Fes < kb= v butylated

hydroxytoluene, Z#1 b Fr¥v 7=y —, butylated hydroxyanisole,

a-b+ 217 = v —J a-tocopherol,

7 A2 V¥ Vg ascorbic acid, ZERZFEZERME: mutagenicity

& B

BRLBFIERIE LCHWbBh B 7 e FrFv b
=y (LUFBHT L)', Yre Fexv 7=y
~n (LAF BHA }ig3)27, 722t viphss-in
BIF a-t a7 zrn—AbD0k, BAALWER LS5
B PR R R 5 B RER BRI R 55
NAMEMGIT HRND 52 LHAMEShTW5B, £
DYERIE, 1) LEWMOBEENRE, 2) BXAWE
OEROBERL, 3) FHEEEORPROBET &
L3 0DEMICBERDBLE ELD T B, —F,
BHT ik 2-7 3 7 7V + 5 2 vEDMETT 58K
BERFEELEMI L EGER1D B2, Fle7Azan
CVERN-v Frfo2-72F LT3/ 704100
ERERBRELHBINEEZLO|MEDL 5D, Th
L OBRERS LAV ERERFRE L TR G F 7ok
) BRBEHCOWTL, —BEETHHI LN
nbhhb,
HEOEOMNOHIER E LTALWLRTWEF TRV
YV~ (LT TBZ &0g3) 124 LT
B CIERERBEEL R IRV, L LATHRE®
CHE LIk 51 TBZ L BHT 0RABKCIER
BRFBEMENER Sz, Shik BHT oo RETR
FEMLBMFEC L v M Lz TBZ 0RREBRFEMN
THBHEHEEEIRDZ LD, BHT EOLHMES
FombBii-#lD BHA, 7Aa2 L vERBS I Ota-| =
7 =w =Nt TBZ L OREBPRORRERBEMEL
WT Ames ¢ mutation test R % HLTHE LIz,
VTR OB LR N B AR DV ERE RS
BRSO THET 5.

SRERMHE &%

=¥l BHT (Fooe#tiZk, Lot No. KIK-5562), BHA
(FoYtiiZ8, Lot No.028-03462), dl-a-+ a7 = w—s
(FnYeHizE, Lot No.027-01792), 7 A= A ¥ VEE (FId%
fi3, Lot No. 012-04802), TBZ (x 12, Lot No.
BZA-539), 7=/ A x—n (FEMK), o250
ANkF g4 P CREMBE, LUF DMSO i),

Mutation test B§HkIL Salmonella typhimurium
TA98 % F\y Ames IS I X b T o7
BHEMICR 7 =7 Sz~ 0.1%)%HKELT
%, EMRBEREYBE L Wistar {5 v MO
A = ok — b BIFEE LUz S-90% Ly, S-9Mix?%29
R0 S-9DEIL 150p/7 v — F & Li-.

DMSO r#as Lz TBZ (1000¢g/0. 05ml) % t=it =
v b e =k LT DMSO(0. 05ml) &, Fh FhDMSO
¥ L BHT, BHA S X 0a~+ 27 2 8 — (2~
100£g/0. 05ml) 5 BUMIIEREKICEN L7 A 2L E v
B (0. 2~10mg/0. 05ml) % /NRERE I A+, S-9Mix 0.5
mls k O— ks o TASEKO. Iml% ik, 37T 20
SREDFIEREE T o, THICLSTRIRE L folkgexR®
2ml 2z EAH, ROEREHCEFLL. 37CT
AR, v~ PRAEURER2 = = —RHHL
fo. feds, WEMIZTV— b 3KROFHECR L.

HREER

TBZ & 4 BEOBLY EHIOBEERE D TAB 2 H

72 mutation test DEERAY R 1R L. TBZ 53

AEEREBT IR, R EREMCEER 2w = —~HH

BEMUIEWT0Z L b, ThbDEEMIVThLE
WMTERERFREZBE T B LELLNR S, Lk

*REEENLEETRTRER 160 HESHERE AL 3 —24—1
* Tokyo Metropolitan Research Laboratory of Public Health

24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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cL—-'Ibcophe?ol Ascorbic acid
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g 0 Ly 1 [} L 1 | a 1 1 1 1 | J— “t‘l‘ § I | 1 1 L L _n I H 1 ] t |

S 0t 2 10. 00 02 10 .. 00 . 0 2 10 100 070.2 1 10
Hg/plate ' ug/plate ug/plate my/plate

M1 TBZ LELBiEMoEAZED TA 98 % i\ i mutation test. @12 TBZ (1000#g/7 L~ b)+

BRIEBHILH, OBR(LBFILFID A% RT.

L—iEE o TBZ (1000xg/7 v~ 1) & BHT, BHAs
IPa-r27 2m—n (£2~100pg/7Vv—1+), H5
Wik 7 A e vEE (0.2~10mg/ 7 v— MDERES LK
BEER 2 v = ~ BN L k. DMSO% /213 TBZD
ZDE YV b v VCH L CRE 2.5 U EORMERL
Tl b, BEBKOERRERGEEIF DO TH
BRBERThBEEL LR B,

BHT X 20pg/7v—1+ (BAT/ 7 v— M) Ll
LOBETER 2 2 = —EAMEM LAY, S0pg TRE
‘Lic b, 100pg Tkl L ABMEIMNA L. BHA &
Qpgll B OPEE TR Uiz, 10~50pg “CILIZIEREE D
WRRL, FREEOWE CIRRSEASR bR
a—t 27 = m— L ik2ug THELIWEML, 100psg % CH
IMEFIAME o s, 10028 Bl R DIBEE TfF » io TR
BRO D 5100pg AR TERLL L OWE TR INE
BRATHEENERESA T, 7A2AE VR
DAY TECEREL RE L L, Imghl EORE
THM LA 10meg TR MBS L, 4td
PR bhizth bOER 2 » = ~FoZkicik, Bk
B IEF O Bt UC BB Y o oML, »DRE
TTI P —RETD (75 —RBBECRI R T
BELH D) M, ZOBRBMBEIET B L5 HLFH
A3t s, L Lz oBine REEERII LS
PR KERENA R, BEERUHEMEEC BT
EALBF LA nmole %D D= = = ~Hh K CHB
%, BHT % 50pg <¢0.28, BHA 1110gg “C1. 09, a— 1
27 v = 10pg T3.5% L V7 A2 L ¥ VERII5mg
CO0.003L 755, a—bh 2T = m e ARED BV RITR R
L, 7A2AEVBRBWLOTHEEELBRS.

FALBT LR 28 RALERWE O ERERFEEY £H)
Gl % 73 in) TR 28R v oz & BERBER
T35, MAROFE LT, N-254-N-= |

B-N-= bV /720 vEIPL4-=tr-2-29
A E =R T A2 E VERNEETRELL A h s,
-7 v¥+35 7 +viE DNA LofEe% BHT, BHA,
a-b a7 2 rm = ARBINT7T ALY VEEXNHET S5 EH
ED TRTW5S, Fhvy@QEurvsIvl-731/7
v b5 vt PORpRABERT X 5EEEY BHTS
T O BHA pHET % L OS54 § k5, —F,
BINER L LClL, 7A2AE VEEAN- Fa$ v-2-
FTeFNALT ) IAFAVVORBRIGTELS7 )V —F
SHNDERCHEEYEL 5 LBEOINTED, &
2 ERBEEENE LT HERERWE TH 52-7 3
2TV RS R Ve EORRERFREY BHT 238+
BBEND D EHHEL TR, Th b b
RN EAEY RT3 O Tild 528, ByRAEER
REAEHTD Z LI L » CRAFERFE.RLEH IS
PRERTC XL NTH BT L b, TBZ LEE
LB XD BABKCR bh 725 WERTRBEEIT
TBZ @k oRBWER L 50 THBEEL bh B,
FOYEITH b Tk, TBZ ORAMETH %
RYRL IZES IRV ESVIREDWN DO
FUMCRBERAEDEE LI WERTRFRMEI
BERTWBINEIDE b, ThbOWPWEIMER LT
WATTREMESYE X D, EREBT IR T 0BG E
Br L THWBD TRV EHEINRS. HOWET
AaVEVBERORX %7V —F 2 p AERRIEG
ERT AHEBOWEEESERTIDERDS 5.
HOBRE ETHERE 2 » = ~FOEMEREL L,
lawn DBZE» L, = W ITBEERE X5y ek T
Bexh+ 2% FEHRC L 25 DT\ WeELBRB
b, HEINEOBFAVIEM LB IR OERTRFEMEY
MET 5EROEbR TRV EHEI RS,
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Quality and Determination of o-Phenylphenol-Na in Animal Feeds

SHIGERU MIZOIRI*, MASAKO HIROKADO*, KAZUO NAKAJIMA*, IWAO NAKAJIMA*
and FUSAYOSHI ENDO*

Quality and changes of o-phenylphenol (OPP) and its sodium salt (OPP-Na) in animal feeds were
studied using various methods. OPP-Na (Dow Chemicals) fed to rats contained many types of
impurities although in small amounts. The concentrations of OPP and OPP-Na in the animal feed
hardly changed from the initial levels, while the dialysis with water and the hexane extraction showed
low recovery rates. This suggests that OPP and OPP-Na added to the animal feeds exists in two

forms, water soluble and water insoluble.

Keywords : o-phenylphenol,. o-phenylphenol-sodium salt, dialysis, impurities
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ANE 7 22T =/~ (LT OPP 23) RO
FDF Yy atE (LT OPP-Na LE3) ImA &0
OO IH & U CHEMRECARENDCEES h
o, BEREReET BN &K e R, B
SSEUFTERMIIC W TREFER CF » PRIPTHIES
CHIMOREIREI NI, FhicESE, REEES
TRV CEINRBREEAREI R, YRk TIkD
HOBRHEDETH L E o,

1. FEEERBRC AV TefiBish o OPP-Na R

2. BERBCEHVIF Yy § prfl OPP-Na 02

EEBRRER L R o o6

BEHEL LTRNE RS GE B 5548, KN
B, ARRERE « IR 817 B ae ik 5 3Rl
DL Ie ECERTHLERD 5. RMEOWHRL DO
TILEFED BRBERIBEC L - T T 5. L
UK R R ER M S T 100°C T L TV 7,
£kl & OPP-Na B AHEMEAN D - e, LR
BREELIEE R T W ERND 5. 2 TSH
ki OPP-Na B2, X viEficddy
BWTERETY, BERELESOTHUTOMLH
&3 5.

il

= 5
¥ OPP-Na: Hprmik#ic o\ TREICA WS
v i aaftilod o, OPP: §iigOPP-Na 2

THAL, e Es CHEKEE, Gili=—7 1k

DR LIS DR, BRAOAZ Y # ~ FIRi
5 OPP I ~F 4 VIC & » THER LEERE LT
Bohicb oA, FRHIYPTEET L v iR 5
Fich o, OPP-NafisE2%, 1%, 0.7%, OPP
HnE2.5%, 1.25%, 0.625%, BLU0%DLDTH
7.

¥ & THRLE, BI¥M 2OBEE A Wik
OPP 0BBIIAERIEYGETL GC, *DOFET
1z HPLC % i\, GC: 2%0V-1, 2m, 165C, =+
+ U 7 # AZEZE25ml/min, #HiHi%: FID HPLC: Lichr-
osorb RP-18, 2.5¢x250, WK A 5/ —/ : Mg :
&K=70:25:5 0.84ml/min, {EH UV-254nm.

OPP OFEEEIV 2L HEI T 5559, 4@
IR B OBEZEEAY BRY & L Ckito HPLC
SlFEBE L.

KEKEEIE Rr ) vERET LCHEHFSOF R
Yo TiTotk.

FEg vAxAFv7Conennr—RAF o~ T HFEYE
EXRYD, —#E LiFoicd L A7 Tl LUk
1g ORI KEMEF PV ¥ & B E P E LT 10m/
Mk, EW%ELEo%d & e UTRIULKEMES b
D @ AR 90ml R LS 5 A AR, i
CUREE L XL XS D EFNLKRET S, Fa— 7T
BEEOCHECHROBRAL ST, AMEIW I5ml xs

* BT R TR R R R R I I BT SRR

160 FRIHHFERE AR 3 —24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24~1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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SRTWBDT, HEOKBOBH I ing 254 EE
85ml k Lz, HBLEMEEOWTIE, 24 BEKETES
CPHCEL TR Y, RE - BT & 5L o T,
BT RN 20 ¥ $HPLC BRI E Ui,

EERHE Aot TBRLefRlge 2 £ ~ VB
B~y 2 100ml ik, 24BEEE & & &% D FET0R
LET 5. HHBEO L D IX5B « BB H
BIE100ml & N % THEFT L. iz z 0¥ $HPLC
CHEA L.

KIER H—n74v+—BERIVTHT.

FHidpstr OPP-Na b, wEHELBF O KRk
FY Y AR HHEIR ) IS TH LA, SELE
D 5 B EEST DWW TN ET - .

OPP-Na 220g # GBI Li- LT Av Ny &g
# HB00mI.F B n—~% 4 v (Zfa )1, 0.5, 0.5/%
3EHHE S hEL, #EE0. IN-KEE + Vv A
0.5/T 2 E¥:# U CE M E 2 Bk L 7od & K0, 51T
BTH. ~FrVEREDHEREL TG C HRRER
YTt RedmBmEo) s vy s VAL sLTAR
27 V5 AD—FCITolc. GC : 3% DEGS3m, 120
~220°C, 2°C/min, % + U 7 —# A%E5E 17. 5ml/min.

HREEE
Fo i 3 Al OPP-Na 0 4 [RESBEINYATE

Table 1. Quality of OPP-Na (Dow Chemicals)

Purity

(1) melting point: 49-51C

(2) pH: 1.8

(3) Arsenic: within limit

(4) Heavy metals: within limit

(5) NaOH: 0.72%

(6) Organic impurities: within limit
Loss on drying: 25%

Assay: 95.5%

W, ERDEERTERTDH 5 B HETMHSNAE
BRCES HBREL L TWH2Eh b, ¥
TR o\ &l Liead, WHEERRBR- (1) B &
(6 YHEBMETHmCoWT, R, HEOBHELS
WTEBRRE ML 5 BERD B,
ZOFBETRHBGD 5 bPEESOF A7 v VST
A% Fig leRd, BEEMFLAELIDORTKROFEYTHY,
FEEY D RD-LEL0.028% Th iz, BRNCED
Thinwe td b, ZolIDEH o\ TIERBI
DB L 5 Dk,
1. Acetophenone
p-Me-Naphthalene
a-Me-Naphthalene

O B W

£IHH DY PES Table 1 wiid. MERBRER(1)E Biphenyl
A (55~58C) BRBTIRETHEE LT, “hieo OPP
5
Nmy
1
8
~ 7 10
4 9
1 3 J‘ 6
A 20 ZAd \
0 ' ' 30 60 min

Fig.1. Gas-Chromatogram of Impurities in OPP-Na(Dow Chemical)
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Table 2. ‘Recovery of OPP, OPP-Na in Animal Feeds?

Samples ‘ Steam Distil? Dialysis (1)® Dialysis (2)¥ . . Methanol -
29 OPP-Na Feeds 100. 0% 95.5% - 64.4% 96.1%
19 OPP-Na Feeds » 95.7 100.0 69.6 " 90.5
0.7% OPP-Na Feeds 96.0 96.6 97.3
2.5% OPP Feeds 96.3 64.0 ©. 94,0
1.25% OPP Feeds : 96.0 T : .
0.625% OPP Feeds Cooeri ‘ 92.0 67.0 93.9- -

1) Convert the values accordiing to: OPP 100%, OPP-Na 95.5%

2) Recovery of Steam distillation: 90% (Each value was devided by 0.9)
3) . Solvent: 0.01N-NaOH

4) - Solvent: Water

3 .
g 2
3 g
£ 3
— E
N E
& g
(=]
0.1 1 1 ! 01 1 1 1
1 2 3 N (times) 1 2 3 N (times)
Fig. 2. Concentration of OPP vs times: dialysis Fig.3. Concentration of OPP vs times: dialysis
with 0. 01N-NaOH with water
00 2.5% OPP e—e 0.7% OPP-Na 00 2.5%0PP m—RE 2.0% OPP-Na
-3 1.25% OPP m—m& 2.0% OPP-Na AN 0.625% OPP A—a 1.0% OPP-Na
AvD 0.625% OPP A—a 1.0% OPP-Na
6. Dibenzyl - OPP-Na DAEBHABL OPP-Na 0fifE LT,
7. Dibenzofuran OPP-Na « 4H;0 & LT\ %, WHO, FAO % 4 ki5 &
8. Diphenylether : LCW 2 E BT L3 b0 Thvd z,
9. Phthalicacid-n-Bu-ester AEEBC WA OPP-Na % h—~17 4 v+ —ER X v
10. Phényl-[biphenylyl-(2)]-ether TR BELELE DA, 27.3% Th otz 4KEHRDK

11. Xanthone _ S SIEEEIL 27.28% TH BT b, BEEBTHWS
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Table 3. Recovery of OPP, OPP-Na in Animal " Table 4. Recovery of OPP in OPP-Na by
Feeds.by Extraction with Hexane Extraction with Hexane
Samples 1 day 1 .week Samples n=1 'n=2
2% OPP-Na Feeds ) 33% OPP-Na(Dow Chemical) 0.7842g 1.2% 0.35%
1% OPP-Na Feeds 249 28 OPP-Na(syn)? 0.3201 0.13 0.04
[7) — ” - -
0. 7/00 OPP-Na Feeds 81 1) OPP-Na(syn) was synthesized as follows:
1.25% OPP Feeds ‘ 34 In 0.2662g of OPP, 0.5 N-NaOH (f=1.06)
0.625% OPP Feeds 24 26 5.0m/ and water 5.0m/ was added, then

Hic OPP-Na DRI 4 KFHTHHZ L'
Mot

iRl OPP, OPP-Na 0 300 Bk HHIEERE X
SHEIEORERE R Table 2 wRT, KESTHGEI O
PCRRGBEREETH Y, —HKEBWIEBTEIX
B BRAEFETD 5.

FIEC X BEIREIZRD & S L CRbdie, FEFs
Wraml, P¥ELbml, EHsh s OPP E%M, fFH
hegEhd OPP L@gho OPP L o EER T K
L LTeBE, A—e oWl E & D r e bR
< pRTEnEERAECEENS OPP DEPIL

a K

P=————a+b.—(K—_i_—1—)~ﬂ.M ..................... (1)
LV ERTHLE

logp= —nlog(K+1)+log< " _T_ - ’K-M>--~(2)
Lin T, MR log P, BEEC n & L hil, fHE —log
EK+DoERHEL S,

—7, BHEh 54 OPP BiL
S DL S e ST
ngl a+t+b K-M 3

ThHY, ZOER2)ROYWHEI Y RE S,
0. 01N KEEF + UV ¥ ARUKE R E&D n, —log
P E3fR# Fig. 2 ROt Fig. 3 imiRd.
BEEMBEOYE, 2 £/ -0 X3 icHEIoRE
W TR ORE ) ELCENARL, RRFERE
ek D, EEREBTWTHE I h 5 OPP B%Q,
1EH S hsEY r, 2HBY s, FHERK T
ﬁrﬁgﬂ{ ........................ (1)
PR b, chihEBR

r2 r—s

Q=7"%» K=

LB,
Table 2 OFHME L H B bbris X o, KEKKEZ
B, EEERAGRENE, 2% - B OWTR

distillated in vacuo.

VPR TN hie B st 2 EIRRIIE L, fdo
OPP, OPP-Na OXZEHLE0 % FfM%E0eE% 51}
BEEMSBEMBERY AT ic b BEh 3, Ll
Ao, BLRMALLECHHEERTOKE L ABHHER
D 30D FHBITIL L TE L BV, —HBITHEEN
FHTHEFig. 2, 3eabh s X 5 CEEEN, KBH
THEHBEROEEIB I L—H L TnB, SO &K
BROEE, BN SR HEIHRMECLTH2/3TH
BN, BRBEMIIEREC X - THERIRELDEFA—D
LDTHBTEEERLTWS, L LTEL I/3EDY
DIFERCIT LT BRI TRV EDTH B, =D
1/3EDL DORMEET S BT+ v X BFHOH
WafFote, BRI Table3w R, X, ~F%v &
OPP-Na O¥fEEBROEES Table 4 R4, Table 3
Iv#bLME Y 5ic, OPP, OPP-Na # &kl L v ~
FH VI L - TH30% D OPP BRI hTns, —F
Table 4 i<, OPP-Na i~ ViC X » CThiH
IhBO0PP ZmdTAN, OPP HED~F 4+ viCKHd
BEMBE IR E\ DT, Table 3 THpH L v HEHSh
o DL M i & Ot OPP, OPP-Na 0B/
OPPTholcb\ni b, BIbKEN OHE, BN
DEBBER L TELL B » O EE 5h iz OPP,
OPP-Na 7 &% b OB AW T h i Ciil/38
OFPP ricb, 2/382Kk¥EM OPP(OPP 14 V) kino
TV BTHY, R Y COBAIFHBPREmEh
7= OPP, OPP-Na 3k L HEMER T2 & LinlFE
LTz b, LinLighs Table 2 TH LG X
iz nffichin OPP kR e OPP-Na Fkskic
DWTEMNRTED o fe = ik OPP, OPP-Na H3RKHIC
AR OB TIIA TR 2 BWRLTE D, FEc
1% OPP oA # v{bBidZe K OB LR X 5%
oy e CTHEY BCRET 5 0ENH 5.
¥ & B

Fy 3 Hadl OPP-Na 134  ORMiME & A Tl

WAES, BEETOL ZAERTRERMBYIEA LR
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W, ko OPP-Na O #iz o\ Cik, KERHKRE,
#H, #EEoWThieowWThREmEhic OPP-Na &
DR DFEZR S, OPP-Na Lk Mk KGR
THEZOBRIIA LR, 5.

BiEE AP dic b ARORER JOBER VWK
W e MRS A& R e L E T

X [

1) Food. Cosmet. Toxicology,: to be published

2) WIEFET, NRIER, FERS - FORETER,
29-2, 97, 1978

3) Wests6 G., and Andersson A, : Analyst, 100,
173, 1975

4) Cassidy R.M., and Legay D.S.: J. Chromatogr.
Sci., 12, 85, 1974
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FLE 7227/ —=ADFy bEAW-EANSHERE

BN OW MY oD B 2% M E R OB, P OB R OB

Subacute Toxicity of o-Phenylphenol by Food Administration to Male Rats

KIYOSUMI NAKAMURA%*, SHIGETAKA IGUCHI*, TORAO IKEDA* and KOGO HIRAGA*

Keywords : 5+l } 7 = =7 = / ~ L 2-hydroxybiphenyl, H&k:#E subacute toxicity, J » b rat, A5

¥ingy food additive, BHiFy #l fungicide, 5t bladder

€7 = =~ (biphenyl: ITFBP LIET) BIVZL
ORBERHDO—D> TH DALV Tzt T2/~
(k24 2-hydroxybiphenyl: LT OPP LWes) %
DF bV ¥ a¥E (sodium 2-phenylphenate: JIF OPP-
Na L #g1) 1%, BESLEROITWHIL LTHRTIA L
AobhT&iz, biETTh ARG & LT
EI IO ILERE L <, BPix19714, OPP £ OPP~
Na oo\ Tid 1977 it O BE~OHEANHF T & h
e,

LEEI TR, BT X D BEVWElOREEIDWTO
FBREELEDTE Y, OPP 308 OPP-Nato\nwC
%, BesmaRE, ZREERR, S EE%E
R EMThh T i!®, L, OPP-Na O
FHRBRTIE, 5o e BREEN B2 5 ki,
OPP oW T b B Ry X 0 BEERRE EiE
RTH BN, TIRHES y PRBITS 3y AHIOER%E
BHEAROKELRET 5.

ERMELROUICHE

&4k : OPP %, Dow Chemical Co. @ Dowicide 1
(Lot No. MMO01040) % #fH, HA 7 v 7HHECE-28
KR CHER23.6%, HBIE4. 4%, M. 9%, H
K5 6.6%, THEERMm2.7%, K31.8%) &,
OPP % %hFh, 0%(Control), 0.625%, 1.250% %
X0 2.500% DHEETHRML TRV y PELED VJ’&‘%'
BagktE L7e.

HEREIY : HATF +—A R+ U AT OER R
Fischer$ » + (F344/DuCrj) Me% 484 CHEA, 108
MOFHABHRTRFLRDSORBRLE,

SIBSRME  RE 2521C, BE 50~60%, BIAERI0
(H, JRBE6RE A H1THE ¥ T & & TS H & huicbarrier
system BB BT, HiE s L CREIMEOAT v
v ARy — < (121, 5cm, HfF20cm, f&16.5cm) i

7y PREICINE, SEHAKEER GHEARBER)
L r RAERAr ~ R EEL, RS E T
BEEmRino CE-2 BEFkR 8 X 0KE B S 2 AF
L.

K L 4 SOERFINR SR, 1HKEI0EY A
W, EHIVAACHERECEE L, 5ES XY,
0%,0.625%, 1. 250% % . 0'2.500% © OPP %4y
FREKE LD HBERS 2. BHo—BREBLE
H43 9 ~106RC fREE L, B EERE, FIRHERE R
L OB BIIFTEDOERBB O L h Ch b flE L.
BEEALCE AT EFETHWMEBRL, KT
B, MEEEERERS LOEERTERNE LT .

BEFE  ARHERE R, ARELE, BEEEOM
HBREKER L Oy —~OZM~0fk = R ELAZEL,
BEE-BEE— o vB)+21LY, 1EEREY

CRDRe, KRR, KeveERICEERLC GEE-

SEHREBORE) + 21k, 1 AKKEERDE,
2, MEELFRECHT-TUL, 7 v PeEm
CEE, FhWiBREbEsk, KBERIREIEL, B
EhBMEEEDTAKIERRE (MEFEHRER) B
T OYEAELE DY (MBI LR, HRmEIE
Ll ‘
Mig2e#az : EDTA-2K JUE M % By, Coulter
Counter Model-S & X b, Bk (WBC), HRimERE
(RBC), ~&7 € vk (Hgh), ~~=1+2Vy ME
(Het), SPHfmBRaR (MCV), FERmik~< s
vvE (MCH) 5 X O FiERIR~ 7/ = €VIEE
(MCHC) o f£HBI2\WTHIEL .
miELE{kS A HITACHI Automatic Analyzer
M-400% v, BEHAE(TE), 717 1 vE (Alb),
sra—2g (Glu), RFEEHRE (UN), 7rry>7
+ AT 7 R —EiEM: (Alp), FAx I VERA FF B

* RAERL A A BT I RT R

160 HRUERFTAERE AL 3 —24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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& #H
ERES 0% (Control) 0.625% 1.250% 2.500%
0 101.5+ 3.4V 99.5+ 5.3 99.2+ 4.7 101.0+ 4.9
(100.04+ 0.0)* (100.0+ 0.0) (100.0+ 0.0) . (100.0+ 0.0)
1 125,84+ 6.8 121.44+ 6.5 116.3% 6.1* 101.6+ 7.7*%
(123.5+ 4.1) (121.6£ 3.1) (116.9+ 3. 1)* (100.24 4.5)*
9 149.7+£12.4 140.0+ 8.1 133.2+ 7.7% 118, 3+10. 5*
(147.0+ 9.2) (140.3+ 6.1 (133.84 5.3)* (116.6+ 6.1)*
3 171.2+19. 1 157.94+12. 8 147. 7412, 8% 132, 5+12. 3%
(168.0+16.1) (158.5+11.9) (148, 3+10. 0)* (130.6+ 7.3)*
4 187.3+£23.2 173.94+20.6 160. 6 £17. 4* 142,314 7%
. (183.8+19.8) (174.5£19.7) (161.3414.6)* (140.2+10.5)*
5 204.34:25.5 101.8+27.4 174.6£23. 9* 151. 4 £15. 5*
(200,74+21.9) (192.5426.5) (175.54+20. 7)* (149.2£11. 7)*
6 218.1£29.3 206.0429. 8 186, 2427, 6* 159, 1£21. 7%
(214.2:425.5) (206. 6£28. 8) (187.04+24. 1D* (156,918, 3)*
7 232.2432.2 222.5+31.2 199, 1+£31. 2% - 172.2425.0*%
(228.24+28.5) (223.1£29.0) (200. 0+28. 2)* (170. 0£22. 7)*
8 240.9+35.0 233.7+30.5 209.0+433.1 178. 6 £26. 4*
(236.5+31.4) (234.3+28.1) (210. 1+30.5) (176.2424.0)*
9 254.44+35.4 - 247.1+£28.9 220. 2435, 9* 189, 0£26. 3*
: (249.9+31.7) (247.9426. 3) (221.4433.2) (186.5+23. 7)*
10 265,3+33.9 257,0+£27. 2 231. 5436, 2% 196.1+31. 8*
(260. 6430.0) (257.9424.4) (232.7+32.7) (193.3+28.0)*
11 276.1+30.8 269,2+26. 3 241. 4435, 8* 211. 1424, 1%(g)»>
(271.24+26.7) (270.1+23.1) (242. 732, 8)* (207. 3422, *
19 285.2+28.8 277.9+24.0 250. 2433, 9% 221,922, 5%(9)
(280.24+24.5) (278.9421.0) (251. 6:30. 3)* (218.0421. 6)*
13 293.8+£28.0 285.0+22.8 259, 0+3]. 9* 227.7+£18.7%(9)

(288.9+24.1)

(286.1%19.7)

(260. 71+28.4)* (223.7£17. 1)*

() SRR EI06FHE LS. D. 1) ENERR 2) AEHNE= (GE/SBHGAGE) x100

100

70

ControL (0 %)

a) g * Control Btz HBEL T P<0.05

0.625 %

1L25%7%

2,500 %

¥ EBHS Y h—EEEU

i

10

BW)

Fo vy F—EiEE (GOT) BL O 7r 2 s vBEEL
VBT VY —EiEE (GPT) 2lIE L.
BREEER N, O, M OF B BE T TEG,
B, WEE, WazERB X OBBBCA R, FRE L.
FRE  ER8ER I OI2ZHECT, BTy MNESR
TR L CRE > + — L LR S R Fl Rk L,
<A LA« S BRRERGE (Labstix®) 1 X b, pH,
ERE, Sra—2E, ¥ VERIUBNREZJIE
Lic, I12BCOHRTIZZIDBR, FRO—FE & - THE
ek, WEELI. . -
SEEADOFEEIT T, Student’s ftest 1T XD R
% 5 B s\ TR 21T o 1o,

(s« RS R SWL TR HET5.) |

T EBRER
—REIREE : 2. 5% 8 - FEL0TE R 1 4% 526 10 H¥ ¥ie

B L IO R BB LI SAhCIs, #8052 b AR R 2 by
%Eﬁ?ﬁ:giﬁju%& % 100 RBbinholc. )
Control RN (5 - FEETE - OPP EE « Bok® © 2 11k
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#£2. & B B It B

SRRk 0% (Control) 0.625% 1.250% ' 2.500%
1 ‘ 12,34 1.1 12.3+ 0.6 11.9% 1.0 10.34 0.9%(9)
(97.9+ 6.2)? (101.1+ 6.0) (102.0% 7.5) (101.9£10.0)
9 1.7+ 1.9 11.0+ 1.1 10.4+ 1.2 8.9+ 1.1%9w
(78.0+ 9.2) (78.4% 8.1) - (78.2+ 6.1) © (75.2k 5.4)
3 12,64 2.2 11.9+ 1.7 10.8+ 1.8 9,3+ 1.7H9®
(73.3+ 5.3) (74.9+ 7.0) (73.0+£ 7.7) (69.3% 9.4)
5 12,7+ 2.1 12.0+ 2.3 1.3+ 2.4 8.7+ 2.4%(9@
(62.0+ 6.2) (62.1+ 5.1) (64.2+ 5.5) (56.0+11.0)
7 1.9+ 2.1 1.8+ 2.0 10.8:+ 2.4 9.0% 2.0%9)
(50.8+ 4.5) (52.7: 5.5) (53.5% 4.8) (51.2+ 5.1)
9 12.9% 1.7 12.9+ 1.5 11.8+ 2.3 10.0% 2.2%9)
' (50.8+ 2.2) (52.2+ 4.3) (53.3% 3.7) (52.1+ 6.6)
13 13.8+ 1.3 14.1+ 0.8 12.6+ 1.8 12,0+ 1.4%@)
7.1+ 2.7 (49.5+ 2.3)* (48.6% 2.1) (52.5% 3.0)%

) TG E10/FH+S. D, 1) g/rat/day 2) g/kg/day
a) % * Control B & Hilgr LT P<0.05

#3 OPPEME

BB 0.625% 1.250% 2.500%

1 76.5+ 3.7V 148.24+12.4 257.8+21.4
631+ 37)® 1275+ 94) (2548 +250)
- 68.5+ 6.6 130.5+15.2 298,6£27.7
(490% 51) 978+ 76) (18804 135)
5 74.1410.4 135.5+22.4 231.7+43.0
468+ 44) (922% 97) (1734%:234)
5 74,8142 141.2+30.2 217.5+60.7
(388% 32) (802+ 68) (1402 % 276)
7 73.5+12.7 134,330, 4 295,3:+51.1
(329+ 34) 668+ 60) (1280+127)
9 80.5+ 9.4 147,2428.5 250, 8::54. 6
326+ 27) (666+ 46) (1303 +165)
13 88.0+ 4.8 157.7+22.8 299.1+35.7
(309% 14) 608+ 26) 1312+ 74)

7058> 13042 22345

2 3779 763 1554

1) mg/rat/day 2) mg/kg/day 3) total dose intake (mg) 4) mg/kg/day
PIBEER2 AT

E%, X1k Control Bk ¥ 2% BEH O KEWSN Ml 2T b e,
RBOLREY, F2FHHERRE, 3w OPP ERE FPRHERE X D EH LcFEY Y OPP EREBIL,
%, BACHKBELRLE. KEIEX, BNCGER IOE 30 IFRATED T, FHEEIRTB0.625%%,
BB L L, 2.5% BCaiiM, 1.26% Beizigs 1. 25% 8ds X U2 BY B L, 1t 2t 4& e o THRIN
Pl bl » CEREN o7, 0.625% BECILERE FBrepo OPP WEW A LT\ 7o, % 4o 1338 OPP
TRk Fe BMEEMINZIH 3 2 A &R L. OPP BB BT 5 &, 0.625% 8¢, 1. 25% Bk X 0°2.5%
BEFCY, HEREEEFEBMENMEL, LT, X FhEh, 7058mg, 13042mg, 22345mg & 7t b,
RE—REBRYEA bR, —BY D) DFHERESRDHEEHTIE TR T h,
FEHERBIC OWTIE, LOMEN 2.5% BTal 377mg/kg, 763mg/kg, 1554mg/kgTh < Ir.

M@l Tk, EFRCHE—RICEARRD bR BRABIDOWCL, SBREHOGEY ) FKBLH
foht, REHARERECIE, SISERMANE LCEE B-REERAFEET LI L2 b, ¥ REBbTas
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F4 K. K B
RSB 0 % (Control) 0.625% 1.250% 2.500%
1 16.5% 1.2V 16.6+ 1.1 16.8+ 1.5 16.8+ 2.3 (9
(131.44 7.0)® (136.3+% 6.0) (144.0£10.9)* (164.9413.3)*
2 16.8+ 1.5 16.6+ 1.4 15.94 0.9 15,44+ 1.9 (9)»
(112.1+ 5.0 (118.94:10.9) (119. 7+ 6.2)* (129.7410.6)*
3 16.8% 2.7 17.0+ 1.9 15.7+ 1.6 14.34+ 3.2 (9
(97.8+ 9.3) (107.7£ 8.5)* (106.4% 8.9) (106.9418.5)
5 18.2+ 2.8 17.5+ 2.8 16.5+ 3.2 15.3+ 4.5 (9)*
(88.7+ 5.8) 91.3%£ 7.0) (94.3% 7.9) (98.6+22.6)
7 18.3+ 3.2 17.84 3.4 16.5+ 3.5 17.2+ 3.6 (9
(78.3%+ 5.4 (79.5+ 7.9) (82.44 6.7) (98.3+10. 1)*
9 18.1+ 3.4 18.3+ 2.8 177+ 3.1 19.44 3.7 (9)»
(70.8+ 4.8) (74.0% 5.9) (80.1+ 5.0)* (101. 7415.)*
13 18.4% 2.8 18.9+ 1.9 18.34 2.7 26.6+ 3.9%@g)w
(62.5+ 6.8) (66.4:= 6.4) (70.6 L 4.6)* (117.8+£18, 8)*

BTG A B X 106185 £ 8. D. CR L1
* Control F & LT P<0.05

1) g/rat/day 2) g/kg/day a) B

2 5, Organ Weights of Rats Fed by OPP at 13 Week
0 % (Control) 0.625% 1.250% 2.500%
No. of Rats 10 10 10 9
- 1035+ 36 1803+ 53 1894+ 59 1860+ 51(8)
Brain (mg)  ‘gs7x 50)» (662+ 50) (730% 66)* @11+ 56)*
8194 46 814+ 51 7324 70% 668+ 57*
Heart (mg) (977 11) (284% 17) (280% 12) 87+ D
838+ 74 823+ 70 761+ 93 718+ 50*
Lung (mg)  (o84% 28) ( 287+ 22) (200% 14) (310% 16)*
Liver (gy 10.36%1.22 10.82:+0. 99 9.83:+1.33 10.28:+1.27
(3.49+0. 18) (3.7610.19)* (3.75%0.27)* (4. 41%0, 20)*
549+ 42 544+ 48 512+ 49 496+ 37
Spleen (™) (g5% 12) 190+ 12) (19%+ 9) 214+ 15)*
179.3:+21.0 175.6::25.7 163423, 4 148. 4423, 3%
Thymus (mg)  (60'8% 7.5) (61.1%6.9) (62.8%8.9) (64.3%+11.4)
: 863+ 75 919+ 78 861103 885113
Kidney R (mg) (5995 13) (320% 14)* (320+ 16)* (381+ 36)*
L 888+ 57 9484101 868+ 90 9294112
(301£ 13) (330% 20)* (332% 1D* 400+ 33)*
- 8.0::0.5 8.2:0.9 7.6+1.6 6.7+0.8*
Pidtary G- (mg)  (57750.2) (2.940.2) (2.9+0.8) (2.9£0.3)
10.7:£2.0 20.1+3.1 10.242.6 18.742.5
Adrenal G. R (mg) (4" 750 7) (7.0£0.9) (7.4%0.8) (8.0:£0. 6)*
L 21.7+3.1 22.242.4 20.244.0 21.7+2.3
(7.4%1.2) (7.7£0.9) (771D (9.4+0, 9)*
. 1353+ 34 1368+ 79 1338+ o7 1208+ 83
Testis R (M) (4e0% 42) U7+ 3D (512+ 29)* (560 21)*
L 1401+ 45 1407+ 95 1876+ 95 1348+ 71
476+ 41) (490+ 33) (527 3D* (B82+ 23)*
277+ 51 301+ 60 218+ 61* 2144 52%(g)w
Prostate (mg)  ‘Co3% 12) (105% 21) (8% 18) (90% 18)
' 111. 4+24.0 120.2+13.8 139,019, 5% 128.7+10.0
Bladder® (mg) (38 0%8.4) (41.9% 5.7 (53.7+10, 6)* (55.8£6. D)*
Body Weight (8) 206+ 27 287+ 23 262+ 20% 232+ 18*

1) absolute wet weight 4 S.D,

a) No, of the organs b) weighed after fixation * P<{0,05

2) relative weight (/100g body weight) + S.D.
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_ 6 M- W F K #E
_ 0 % (Control) 0.625% 1.250% 2.500%
WBC (10%/mm?) 6.91+1.89 6.49+1.93 6.52+2.09 7.1142.07 (9)
RBC (108/mm?) 8.44+0.33 8.24+0.29 8.25:+0.42 8,030, 32%(9)
Hgb (g/dD) 16.240.6 16.0+0.5 16.0+0.5 15.7£0.6* (9)
Het (%) 43.6+2.8 42.6+2.5 43.4+3.4 42.6+2.3 (9)
MCV (¢ 51.8+2.9 51.742.8 52.5+2.7 53.24+3.3 (9)
MCH (ng) 19.340.6 19.440.4 19.540.7 19.6+0.5 (9)
MCHC (%) 37.44+2.2 37.4+1.8 37.2+2.4 36.9+£2.1 (9)
ISR X 10MFHE+S.D. () #i% * Control BEL LT P<0.05

RT7. ML ¥F £ 12K RE

0 % (Control) 0.625% 1.250% 2.500%
TP (g/dD) 8.27+1.43 8.154:1.63 8.12+1.52 8.62+1.59 (9)
Alb (g/dDe 6.35+1.72 5.86+0.34 6.81+2.49 6.13+0.89 (9)
Glu (mg/dD) 190.6+44.2 190. 0+52. 0 176.14+14.7 172.44+28.7 (9)
UN (mg/dD) 22.6+1.6 22.3+2.7 23.2+3.3 24.14+2.1 (9)
Alp (KA-U/dD) © 38.7+9.7 38.7+12.5 41.0+14.3 - 43.1+7.4 (9)
GOT (K.U/mi) 141.6+16.8 139.8+21.9 135.9+19.2 146. 04+29. 0 (9)
GPT (K.U/ml) 69.9+27.5 53.6+8.8 60.0+£23.1 52.2+9.0 (9)

BT BRELIAFESELS.D. () fIfL @) Temar vy -7y ~viE X b flE

BL, 0%%, 0.625% Biis L 0L 25% #ETi, SR
Eimoh THREY ) oRKER-EL TR TS0
KU, 2.5% BT, #5~7BTRMRL, £
OBITWML T,

BeEBONEEREYES KRT. BRERCOWT
ik, sy vERROBKERKL 25%%, 2. 5% 5
0.625% BEOIRT WA R bh fot, 1.25 BHO
Zic Control Bt & DRI AEELRDI, MLEE DR
BRI, BERTHEINLL Ok, B Ll
LEERM (RE) oMtlicsb0rELbhS. &
Bl s ERC oW, BCoBERINNHIC
BEE LG, 2. 5% L 001 25% 0>, AN, TEHfER IO
WYRL B BEOHENEEN EML T Wi, 0.625%
BTLEBCHEML TV, FRXOCELEETHY,
¥ L OB CREE—RICBERA A bR,

&SRR EERYE 6 ICRT. 2. 5% sV T, RBC
F X Hgb 0FBOETHRALRA, 0.625% Fk
T Ot 25% ik Control # & DRI ZIT I o T,

MEE{EBREERELETRRT. TXNTCOHFE
WTABIRE { mERR bR o T,

RIBZE | F1I2BEAT - e RREC 8\ TR i R
DRI PAERALIEREEESRT. 2.5%H,
1.25% %< pH 0fET & BEARD WAER 3% bhic

MR, Fra—AR L0 b VIEEREER U268 cig e
B ote. BRI W T, 5 8 BORE TIL, 1. 25%
BECHR L= 10 TEb 1 D &, 55 12 W12, 5YEEF6
T 1 AOZNBETH Y, BEOEECEH ORI
R L. LrL, B2l d, M—FoBEDR

BRECIEMBIGEE TS - o, RIEEFR T, &l

UclifREASH R, #EamBs, HBE R e &30
Z7n<, FfREORPIBRLBED bhich ok,
% = ‘
AAwr®I}5 OPP REHAE, A—BERAEE
XzhZh, 10ppmBlT, 0.2mg/kg/day TH 30, &
EDOHES v b & BV, £RSHMeEELE
—HERET, OERFAEEDT50~3,000 40 OPP
FERL T, ¥7HIUS0 OPP SHEn ERER
CLbE, HF v + OLDsiz 2, 600mg/ kg H - 722,
SEIOBBR TR GEEY BT 52%, £ 1802, 5% #D
BEE, 2548mg/kegil 2 OB IRIFE L 7. Hodge
b ks OPP 3 » AHEHMT &, OPP 3 ¥&4HH
FTHBF LTy + 5IEHD 4§ 2 BEARCIETL,
2HFTL TN DREREN L DR L&k h
T3, SEORRTIE, ERIHFECILR2 7k
2, 2.5% BOGEMINNE B IMEIE T,
OPP DIfF~D & oW ClL, Hodge 50550
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*£8 B B’ #H
EEE (mg/d) ‘

=) () 30 100 300 >1000 R A1)
0 % 0 1 0 9 0 0 10
0.625% 0 0 2 4 1 0 7
1.250% 0 0 2 7 0 0 9
2.500% 0 3 2 1 0 0 6

pH

5.5 6 6.5 7 7.5 8 8.5  IRRHIB
0 % 0 1 1 4 3 1 0 10
0.625% 0 0 1 4 1 1 0 7
1.250% 0 3 2 4 0 0 0 9
2.500% 0 3 1 1 0 1 0 6

a) #gEic X b Sperm DFEA L TAfla Bt

L, 1% B X ORGBEORMACFEREOHMMS A2 LI,
#A bo OPP-Na 3 r FREBRIC T, HE—K
GEARE S » THREENHEML, 4 ZBERTIXGOT,
GPTOETLRD LMD, LALLM L, SEORR
Ty, OPP #&EF COfF oMM ERE I M, GOT,
GPT %o bR EE RS B e ol FHR
5@ OPP-Na 3 # #5355 To OPP-Na {REHRE"
¥ OPP&FEL LTRELTSEDRROOPP BEHR
B BT 5L, 0.625% Bl LUV 1. 25% BECILIV16Y
W, 2. 5% B CNBIERA%EE TH -7c. OPP . OPP-Na
DF~DOEEC WL, BEOBRIREDOEL EXED
TEOERELE DTRFTHLENRDH 5.

—75, BP% LU OPP oB#HEMT, 237 b HEIAD
TEIh TR, L Booth bicksE, 1%
BP% 60 B LT » + T, ZREORMED
h, BEC L THENELERREBhEP L5, Ei,
#H05DOREAY % X O Hodge SO Ci3BiewE
EREML Wi, SEHORBCE T 2.5% HOM
FokBoEME, 9BEUBEEY ) HKKEI EMNCE
LTCWwazkbik, BPRIDER (REMEDET)
LEBDLDELELBRS, LL, SEORBR T,
HEE, Ab, UN ZcfboEtbidind, REERE
LERE OPP 5B CETLCH Y, BEEREED
HEREE L Bbh 5.

BMBEEN L BRFCERCEML, 2.5% HTE
BARELTFTOEMTH -2 i, BE—RIGHEGETH
Tt E bicwAt, Hiraga 550 OPP-Na ToORERRC
BT, OPP-Na 4 % # X b b 2 ZRCHMERY %
RLicz L WrELARS L, OPP rXsBit~0
b BREREOYENRS HTEELEL RS,

RBC #sX 0t Hgb DETFH 2.5% Bickh b hic o &
1%, a0 OPP-Na CORBEED L H—FK LT
5. SEORBRTIL, BORD 2HCHRRERIR TS,
280 &% 2 EotEd 1 ERBNREERETH D, MR
4% OPP 50 X BB b O BRWs b 02 HE
TEY, ZOWFRIZLTYS, REROHBMAET TR
MEROHEBTTERY, FHERE BRELSRHC
BEEL T LS BRMERHO~REELONBH, %
hiistcd, OPP ofmfEHOFECOWTI HILKR
NEint 2 5ERD5.

E #

FAIP T =7 =/~ (OPP)% 0%, 0.625%,
1.25%, 2.5% &%+ 58k %5 % ¢, Fischersi(F344/
DuCrj) #% » + (FFI0E) #1BRblcs THEL
fo. COMEETSETy MEE (kg) %¥bo OPP—H
EEIE T, 0.625% &%, 1.25%%%, 2.5% WCFh
£h, 377mg, 763mg, 1554mg Th -t EEHINY
M B EEMN 1. 25% 8 & 2. 5% o@D bR, 138T
DEEHINKL, Control DO Fh5100% & LTEHIRFE
h, 88.2%, T7.5% Thote. HREYH OFKET DO
Th, FERBECSWTCHEE—SHAR AR, T
2.5% TI¥, THETECEBEY I KKERNBEIEEND
FEIMEECE U Tvwie. EESTERRICOWTL, Bt
DOEEEENL. 5% HCHNL W@, F-Bx
DEE OEMNERCIIETHHCEI ol [MFE
{LEBETIE, TNCORE TERE AR o7 H
MEP L ~E /e € VEN2.5S FHTETL T R
WA TIE, 2.5% B pH OB T ESEOESER
AZbh, BIMRGEBEA?, 1.25% B2 5%Bhics
—E& b, -
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AL P Tz LTz /—LickD CSTBL/6N v RAMEOHERCOWT

B K N onm E o2 P W m B

~ Depigmentation Caused by o-Phenylphenol in Hair of C57BL/6N Mice
KUNIAKI TAYAMA#*, SHIGETAKA IGUCHI* and KOGO HIRAGA¥*

Three groups of C57BL/6N miale mice were given o¢-phenylphenol (6.8, 10.2 or 15.3mg/mouse/

day) by oral intubation three times a week for 26 weeks. Control group received equivalent volume

of olive oil vehicle, Depigmentation of hair was observed in the mice receiving o-phenylphenol.

Hair color turned from black to gray. There was a dose-related increase in the number of 'mice

showing depigmentation.

Keywords : o-phenylphenol, depigmentation, hair, mouse, melanin, inhibition"

& g

AV T7 =27 ) —~AF OPP L33 8EH
ThA EOBEOPHOH E UTHERABETIRTH B,
WD T = ) ~ LA EB R AR T 5FH
BB LM R TE Y, BRERRERZ TERS
T, AREHTORANRESHFEIH TV, Z Dl
BROBERFITHET RSN, 2 7= vELRR
THHRAT ) A FOIWER 2 T = VEREOEIFEN
FASE/e EME 2 DT 529, OPP 0 2 5 = Vg
FCBIE LSRR fo v, R, ALY 1
7227 =/~ AEERERCABRREYREL,
OPP ofitaZrAE B~ M1k X OB ER T
BLI, —F Kabo!® HEBRREEBE O KEoalFREe
B, 7 =/ ~VEREEBRCBRT R0 E 2D,
Thiegih? OPP ki BuEaRFEERbL L%

L TW5,

B xPirUFoREM: OB 0—3ReL LT, OPP
OB GBEERHET bicbie, BAEELrHEO<Y R
CERHHER B A IR X v 5L, oSy
BELLOTHEET 5.

EBRMELESTICHE
1. 2EREy C57BL/6N fi~v A% B AKF + —L R »

Y A—f XD 4 BERCEAL, 7TEAHCHRFT R

P DEBROERICHE L.
2. FEEG ZHR25+1°, BESSE5Y, BRLERI0E,
BT 6 B LF RS ORBEEC KT, BHWAT
HBF oy TERBET L3y~ (W225%x 1325 x H110mm)
CI0PEfF~ & L. SEEABIA 1 BRI ABELAIE LR

ot BHEROHEERE UCREO &y — Yk 6 IEH

ELCE UUITROERERETE) IO, HnfAHE
WERE LTEEAT vV AELHE5EYy — 2 (WT760
x L210x H170mm) 1= 1 28 5 TEff\~ & UiclE (BT &k
BREELT2) wal), AR v 7 HERER CE2 %
IOKEEHCEZ, RREBE CFHATYT -k,
3 RBHE
1) BFEORSRE

4k 1 OPP 133 nt/ba@s Lot No. APOL % v,
BAERBES Y 7i#icT0.2, 0.3, 0.46MIEFHR, ®BE
CVEREL, 2BMETH LA LL, MR
DB ONWTHAZ v b ST7 4 —e v AA_Y b
v by —BFokiER, OPPAZELAEEbLRS
PEIEETRTHEM T,

BHEBHLUEA  FoREA B 23R 0. 2ml/
mouse & L, FIHER L VESEESHE L. FHERT
115 B4 b 3 [E, 13:8H OPP 05517 - 7ns, 1
EOFEEN 3.4, 6.8mg TCIRFEEOBRARBE I LT,
13. 6mg T LM FE L RBDH. 5B TR~V
AN o, BEEEY o, T o CTARER
TR 556.8, 10.2, 15.3mg (ANF1.5) &L, B
SRR, 7B DERI2ED ~ v A5 & A
L= (Table 1 £8).

B EFigkds L ORSHRM : 0.5ml EHEEH BV v
S CHERE LY E 3 T, #EETe » AR
Lk, BTy FIRET NV r ~ o OFBIEE 2 BE
Prye Ty, ERSGAE CE-2 s XokizEHcE 2.

FREAES LI UHEOHE 4$E X1y A 1 BAE

* RS E PR B

160 FHEHHEXEAR 3 —24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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Table 1. Body Weights of C57BL/6N Male Mice Given OPP by Oral
Intubation Three Times a Week for 26 Weeks

Dose No. of mice Body weight

(mg/mouse/day) Initial® Effective? 0 week?® 13 week 26 week
ov 12 11 21.0+1.38% 28.1+2.21 31.1+3.08

6.8 12 10 20.7+1.25 27.6+2.00 31.1+2.49

10.2 12 12 20.3+1.47 27.2+1.92 30.6£3.12

15.3 ) 12 11 20.1+£1.49 26.6+1.26 29.342.03
1) No. of mice at the beginning of administration, :
2) No. of mice except for mice died from faulty intubation or mice showed local depilation due to fighting,
3) values on first day of administration.
4) olive oil vehicle, 5) group mean absolute weights + S.D.(g).

Table 2. Body Weights of C57BL/6N Male Mice Fed OPP and OPP-Na in Pellet
Diet for 26 Weeks and Intakes of OPP or OPP-Na in 26 Weeks

Dietary level __ No. of mice Body weight Total Mean

: %) Initial? Effective?  (Qweek® 13 week 26 week intake intake
0o : 10 10 20.5+0.89% 28.2+2.11 32.2+2.93 — —

1.25 10 10 20.6+1.38 27.44+1.78 29. 642, 00* 6.0% 33®

OPP 2317 12549
2.5 10 0 20,7+0.70 — — —_ —
2.0 10 10 21.0+£0.91 27.3+1.19 29. 341, 75*% 9.8 53
OPP-Na : 377 2039
4.0 10 4 20.8+1.18 24.941.82% 28,1+41.79* 18.8 101
811 4318

1) No. of mice at the beginning of feeding.
3) values on first day of feeding. 4) control diet,
6) g/mouse,  7) g/kg. 8) mg/mouse/day.

L, #5E & X OCIRIR O RBEEILE R ST - 1.
133 L 026 B A T OPP # 5 HOWB e —HEE1HD
bDhle=y R L BEENBRED ~ v 2 OEFCD W THEE
BEE, EATA PTHAL SR UL, Elo—#FEL
TRBR2WTh AR S L CESENBEY T 1o

2) FFAEHERER

BRI OPP X007 1V v a8 (BT OPP-Na
LB Ay s A, FhFh Lot No. MM
01040, MMO1044 % fEfH, BA 7 v 7 5 REPE CE-2
wOPP 1x 0 (WD, 1.25 2.5%wk, OPP-Na 32,4
B OEETHRML, BRI Ui, nisimmEEHo
OPP-Na D ZREHIT DU TILRRFE SO HE LT 5.

BEFES I CRSHE  FBREOHRMNERMET <Y
CRL0EE AV, thE TAARLIY 6y AHKE LD
HEERE ¥R,

#E - AHERBORNT S LUHEOCHE  fEILE
B, fFFHERERBCEHIE U, S EoRIERHc 8

9) mg/kg/day.

2) No. of mice survived more than 26 weeks.
5) group mean absolute weights & S.D. (g).

* P<0. 05,

DFBEETV, FEOHER BB FHL BT o
A FROHE AWRHESK X I3BEOBRAOERER X
HH8IL, ErEy P TORAEHO Bleehen B2
EEBELSEL LTCHUTO L 5 kDdle. WRBCHEL
T530%—, bTINBEERD 2WVITFREBE A bR
Teb D E, —RUTESBERD 2WVINFERIC o TAR
bl D+, BIVOZBREL Lo THbRIDD
wHE Lk,
ERER

1) BEEORSEER

—BIER B S PR ORLAR IO T » 4 T4 VS
kB EBbh s REREIESN» bR, BT
PUITARORER, &E, [EE, MeRE O s L O
DD S MERHRBLNICTCDERBLE L Kk Li, DR
B L Bhh 5615, BEHEFOFETHAILL & i

-7z,

HESLUREEE 0 (BSFIAH), 133 L U26H
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Fig. 1. Changes in Body Weights of C57BL/6N

Male Mice Given OPP by Oral Intubation Three
Times a Week for 26 Weeks. +: control (olive
oil vehicle), A: 6.8mg/mouse/day, [J: 10.2mg/
mouse/day, ©: 15.3mg/mouse/day.
Arrow indicates the day of the beginning of
administration. Points represent the mean from
10 to 12 mice. -
BTofEY Table iz, GEF(LEFig 1RLE.
#Eiz OPP 5 CHRERRIC { b EiFEchiz b
B2 o 1o 23, HEET AR Tl nds » 7o (MR 5 %),
268 % cORBEBYHET S & 6.8mgiF 0.53g, 10.2
mgHE 0.80g, 15. 3mg #£ 1.192 TH v, 1Hkg 4 h 552
BT B L 5 BRMAN, 6. 8SmaFE329mg, 10. 2mgFE502
mg, 15.3mg#E761mg, 2638 H, 6. 8mg#¥219mg, 10. 2mg
#£333mg, 15.3mgiE522mgTH » 7o,
WEL L VRO  Table 3 CHEHKISH LT 26
EEOHEOBREELR LI~y ADHH, TbRThb
PO BREGE (ERD 2k FHD LBE ORE
(Grade) i X h DL R LR Lic. BEORBBER
Lic~ v 20O F%i3138 H, 6.8mghtl/10 (106 141
o, TR, 10.2mg # 7/12, 15.3mg # 9/11CH
v, 24;EH, 6.8mg F¥1/10, 10.2mg $12/12, 15.3mg
B1/11k7Y, BAaRERORBIRERFE-HN
L, ®-85et B RD bhi. BEORER
X Ao IR, 13588, BAIC6.8mg B+ :1/10, +:
0/10,10. 2mgft + :4/12, +:3/12, 15.3mgHt+ (Photo
1R L) 5/11, + (Photo 2R L) 14/11, #HH©
136. 8mgfE+:0/10, +:0/10, 10.2mgHE+:0/12, +:0/
12, 15.3mg#f: +2/11, +(Photo3, 4R L %):3/11,
268, BEMECIX6, 8SmgiE+:1/10, +:0/10, 10.2mghE

Ela g
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Fig. 2. Changes in Body Weights and Food Inta-

kes of C57BL /6N Male Mice Fed OPP and OPP-
Na in Pellet Diet for 26 Weeks. +: control, @:
1.25% OPP, O: 29 OPP-Na, A: 4% OPP-Na,
Arrow indicates the day of the beginning of
feeding. - Points represent the mean of 4 or 10
mice. t: Six mice died in 12 days '

+:7/12, +:5/12, 15.3mgH +:3/11, +(Photo 1217w
L) :8/11, &fl-ci16. 8mge+ :1/10, +:0/10, 10.2
mgRE 4 10/12, +:1/12, 15. 3mg#f + :3/11, +(Photo 13
WRLE):5/11E 7y, HEaoREIIRERES IURE
IRV, FHToREDI Lo

BB O RS RBIENT 3o\ TAE B D BBV BERR CIL
e, B X e B EHG5 ~ 6 T, 12 Ubic 15.3mg #
THEMCh TR AR LR AEARES DR, 9~13ET
HHCH NERCBEORANBIZE S 1. 10.2,6. 8mg
FIEAcRIBE L Y abh, B IERT,
4GB Y DRI i, ZOHEOHBAIREEHET
AL CRE I h A HAERL, 16HLE, JEA
TidHE 0BT, BACIEBORBER LI
DOERE IR Licht, BEROBERMETRAR & 7k o7,
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Table 3. Effects of OPP and OPP-Na on Pigmentation of Hair in C57BL/6N Male Mice
: No. of mice showiﬁg No. of mice classified by degree of d‘epigmentafion of hair
. No. of depigmentation -
Dose and . of Thair 13 week 26 week
Dietary level mmice v :
examined 13 week 26 week Ventral Dorsal Ventral Dorsal
-+ + H - £+ H - £ + H - £ + H
Oral intubation
© (mg/mouse/day) .
ov 11 0 0 1T-—--11 =11 - = — 11 — — —
6.8 10 - 1 1 91— —10——— 9 1 —— 9 1I*¥ — —
OPP 10.2 12 7 12 5 4 3—12— —— 0 7 5 — 11 — 1% —
15.3 11 9 11 2 5 4— 623 — 0 3 8 — 3 3*5 —
Dietary édrglinistration
(4
0% 10 0 0 00~ ——=—10—— =10 — — — 10 = — —
OPP 1.25 10 1 1 9 ——1 9 — —1*¥ 9 - — 1 9 — — 1%
10 - 0 1 0 —— — 10— —— 9—— 1 99— —I*
OPP-Na
4 0 0 4 — — — 4 — — — 4 — — — 4 — — —

1) olive oil vehicle, 2) control diet, * No. of mice showing depigmentation both ventral and dorsal hair.
Visual criteria: (=), abesent; the hair color similar to that of control hair,

(&), definite but weak; very slight spots or speckles of depigmentation,

(—F), definite but moderate; slight spot or speckles of depigmentation,

(4, generalized depigmentation,

BEE R LB ORERME, BT AIREREM
EnLREMAEE TOMTRD bR, BATREIRT
R, TS X CEEHMAETHED bhk. 26H T,
BRI S L WEOEMS L OPP 5~y A0 1HF
OFHELCEEORIRMBELT - BR, WHOHN
G, B EE B GRS b (Photo 5). OPP #
BRI, ZOBGERLIA OB TS &, HEOHRAS
RULHLITIR L —H LT, ZORFYREREN
BZET5 &, BOEROHS CTRERRSERD i

13% L 0268 TOBORKENELE T, E/-RCILE
BREEOIE, BROKCBEMWEL L, B A T =
v OERWENE DR bERFES ¥ TOFT—
BRAHSHFLTED, 27=vRHEELTWAELEAR
HEdbhieh, ZoOBBEREI o, Zhiexw
L,OPP HEBOK , WHIOBHALY R L0 NE
i, el DR E IR LR 2 T = v
DAL T B Th & D BIRHICE S ¥ CHRERRER
o TAT = VHRNELTHBANRS L A bh—JT/
VR ERESE D D 2 5 = vO &L S i (Photo
6). 25 =VINELLEMEETOMENRRELELOT
1L, MOMIE A= vREDbh AL Dh S BE
Ihic, BEETE, BFESBEORSEOIERTIIH
BIE LWEETREE i £ 5 = vidw bha (Photo

7) #%, OPP H5BOWBOBELR LAPALOKGE
IIRR LV BALBRRAE COMBER LY, FOBY
£LTL bR fofc (Photo8).

RER O WRHEE T, BREPBHERIIRD LRI
ISR ‘ )

2) FinFARHERRER

—RESR ¢ FETSIR S 5 B A H2BHLIA OPP
2.5% % 10/10, OPP-Na 4 % $£6/10 Z biic. 2638
BB L~y A CREMO BBy |iE 2/10, OPP
1.25%82/10, OPP-Na2 %%i4/10E b b, HEITR
RERIRIB L T8 o Ao,

HELLTERRE  0@SEIGHE), 135 X 026H A T
DAE L 26;EE OIRMREIE & X URYTPHEREY
Table 2 &, FHEOHE, FHEOMIHEREZLEFig. 2
R LT, GEELINREL L OPP-Na 4 %
BHolkaE£liMyBEC CERrRME {, OPP1.25%
7%, OPP-Na2 % # CII26EE S THER/PEL Kok
(bR 5 %). OPP 35 X0t OPP-Na o 26 BRI OB
B, OPPL. 25% %46, 0z, OPP-Na 2 % #£9. 8g, OPP-
Na4% % 18.82 TH v, DMkl 2 FH—Hke
M b JEER R Y, OPP 1.25% %1, 2564mg, OPP-Na 2 %8
2,039mg, OPP-Na4 %% 4, 318mg TH - 7.

WEdS L UEBOHESE « Table 3 I 54134 X 0126
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HBEOHEORA LIy AOPIN L B REFEL fie
CTRUI. BEOHBA L~ v A0FSE, 1358E OPP
1.25%%£1/10, OPP-Na 2 % #£0/10, 2658 § OPP 1.25%
#1/10, OPP-Na 2 % B 1/10 iz ofz. HEOBERC
X BHEOFIEE, T & L1268 EOPP 1. 25% B
(Photo 10,11 R L) :1/10, OPP-Na 2 %E:H:1/10
ThHYELIREHEOBMALR U, HEORFISIE
Tix, A0 HEBT R cikiow 23, OPP 1.25% &
18013 6 ~ 7B TEHO—MANKRE LW, TEEI VY
[o—FHRIROBESRL, 1I~IZETEHNRAL
otz. OPP-Na2 % B0 14z 13~15E  h HBOK
Ry i b fREER L

133 X 00268 B cD OPP r OPP-Na 00kt
L 1 BI0BORBEMHE T, EBERTIIRWE,
MWCBR I Lu DERIEE ©, SRR
WHR—RIC 2 7 = v 2iBED bh, BERTEAT=VHR
BLASFERCBCIRRB & Ve » Th b (Photo 9). ¥ 7c i
DR AT = VHRHERLTHWEEDh A bhi,

IR O WIRWEZE T, 26B8E CHEBRLLTW330
2% OPP1, 25%%£1/10, OPP-Na2 %#£1/10, OPP-Na
4 BB/ 4K D,

B kUER

C57BL/6N Hfi~ 1w Alz. OPP % M4lE iy (= v
. A%16.8, 10.2, 15.3mg, B3 ED) 7t b ORI
(1.25, 2.5%) 1 & » C26 M5 %41F o= ¥/, OPP
“Na 22w Th RIS (2.4%) £k »THERF-
Fo. BMHEREOBETREED BE L~ v AN £{E
BZ3xh, HEER IORSPRCEA L THEN?ED S
Ric. BEOBBIRRECHRD 5 WiXHRTH o e
WO LCBEONFENBEE TR LDE L CEROTEHIY
1/2C 2 5 = vEROMEENL L. iminfkhe X 5#
5132, 5% BC10/10033E L, BEOEB LI~ A
111 25% B C1/10Ch o 7. OPP-Na Fingisic X %
BH-TIL 4 BEC6/102538T L, 7 LicdBliL BB O IR
BRLLNT 2 BETH/10D bk, FREET B
THEAR O BETHRHARERORENSER D bhi
M, WM X AR ETCIIBRELLBECRNT, &
BRETRIETANSE A bR, —BE T OWRE T3t
THlIe, HeEEROREBELbThLARD S
LT EEM 5T, THETO OPP Dt B/e iz
ENRBC I BHRESO CH D, OPP »Egag RN
BHIEREALECLEEZELDNW S, BRET X 56
SR TS YO X b C5TBL type D= X5
TEEAWED S B 2ECEBOREY A LD T BT
¥, otk ot SEDOERT~ Y ADKED

BE XY, BARERARBE-RIGEREL L - TRD
bh, OPPORIGRIEALBHERI L. OPP ofitask
AT 2GR, THEEDI LD, &0

BiEBFRORERT, RBED L OBME, EEilr

D TEEREEINE T &L,

X iy

1) FHES=EE, RRENAEE - EHE, B-158,
1979

2) Bleehen, S.S., Pathak, M. A., Hori, Y.,and
Fitzpatrick, T. B. : J. Invest. Dermatol., 50,
103, 1968 .

3) Jimbow, K., Obata, H., Pathak, M.A., and
Fitzpatrick, T. B. : J. Invest. Dermatol., 62,
436, 1974

4) Gellin, G. A,, Possick, P. A, and Perone, V.B.:
J. Invest. Dermatol., 50, 103, 1968

5) FEHFRR - KiE, 18, 249, 1976

6) W5 H: o4, 158, 1966, SFHIK

7) Denton, C.R., Lerner, A.B., and Fitzpatrick,
T.B.: J. Invest. Dermatol., 18, 119, 1952

8) Ito, K., Nishitani, K., and Hara, I.: Bull.
Pharm. Res. Inst., 76, 5 1968

9) FEAEME, K —EB EERE, 13, 48, 1971

10) Kahn, G.: Arch. Dermatol., 102, 177, 1970

1) @HFET, NEEER, FHER=, PHEHAT : ER
e, 29-2, 97, 1978
Explanation of Plates

C57BL /6N mouse showing very slight de-

pigmentation (Grade +) in ventral aspect

by oral intubation of OPP 15.3mg, 3 times

Photo 1.

a week for 13 weeks )

Photo 2. C57BL/6N mouse showing slight depigmen-
tation (Grade +) in ventral aspect by oral
intubation of OPP 15.3mg, 3 times a week
for 13 weeks

Photo 3. C57BL/6N mouse showing slight depigmen-
tation (Grade+) in dorsal aspect by oral
intubation of OPP 15.3mg, 3 times a week

for 13weeks.

Photo 4. Higher magnification of Photo 3,

Photo” 5. Hair-shaved skin of 33-week-old C57BL/
6N control mouse,

Photo 6. Decrease of melanin granule in hair of
mouse shown in Photo 3. x40,

Photo 7. Guard hair of C57BL/6N control mouse,
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% 400,
Photo 8, Decrease of melanin granule in guard hair
‘ of mouse shown in Photo 3. x400,
Photo 9. Decrease of melanin granule could be
seen in guard hair of one mouse fed 1,25%
OPP in pellet diet for 13 weeks. x 400,
Photo 10. Ventral aspect of C57BL/6N control
mouse (upper) and C57BL/6N mouse
-showing general depigmentation (Grade 1)
by 1,25% OPP in pellet diet for 26 weeks

(lower),

Photo 11. Dorsal aspect of mouse given OPP in
pellet diet as shown in Photo 10. .

Photo 12. Ventral aspect of C57BL/6N control
mouse (upper) and C57BL/6N mouse
showing slight depigmentation (Grade +)
by oral intubation of OPP 15.3mg, 3
times a week for 26 weeks (lower),

Photo 13. Dorsal aspect of mouse given OPP by

oral intubation as shown in Photo 12.
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EON/EFL P 72=0T7 =/~ «F b)) yLiE (OPP-Na) ORH

A B E FTEE B, B E T

Urinary Metabolites of o-Phenylphenol Sodium Salt (OPP-Na) by Oral Administration
KEIKO OHTSUKI*, JUNICHIRO KABASHIMA* and TOSHIKO NAKAO*

Keywords : /b + 7 = =7 = / — - o-phenylphenol, {4} metabolism, EEWHE 7 »r~< 757 1+ — high

pressure liquid chromatography

AN P 2220727 =L (0PP) Rzl
b, BidERE LTHETSH, BE e LTKREE
VYO e V=TI N~V BRFERAIRTNS, ¥7
= = L DRBHZ DT OPHEITE A, OPP o3
DRI, Bk, UBEFC K\ TOPP-7 1+
v A3 (OPP-Na) 5 » FrORMEORERC LD,
Bty v OREL#E LY. OPPEXh EHEX in-vitro
TOERFHELRETVWDOT, OPP MENTRY VE
PRTEONRRME ST HAREELYELT, ¥YEED
RRYMETILODCEBRNAROERNRST, 75 1
ERToORS - Pht2ME, BRIPTHL7.

A#E T, 1EHGEREOHESC XS OPP ofGEc
DWTDAGENS. ML, BRRE I <7577
4=~ XoTERL, ¥ BERXR (B-Zriu=4-
¥) A E, MMz e< 257 4 —TRAEBOE
Mk L7,

REMHG UL

#E OPP-Na.4H,0 (#v » s »n A%k K.K.)
OPP (BAILE) p-+v v/ —n (BEEAESE)

B v b F344/DuCrj4 B4 ((FEHSSe) © B
W, AR, A RAEhEh 3K OPP-Na 2KicEL,
300mg/kg, ERBHX5HBIEOH/E L, i, 4
A, AAXKRENR2EX a2V e =2 LTERALE.

BE 7. 484 OPP300mg/kg 5, R#
r=oRAh, 2RHETOBRLICKY—-80°TREFL,
UREH X Ab¥ THEA L.

HEXES p-/r7ev=F—E¥REHLE®. 52}
DOFFiE1g%0. 2MEERR iR MM (PHA4.5) C10fgREiIc LTk
2yFr 4 XL, 37°T300MAL v+ o<1 L7, 3,000
r.p.m. 154REOAMEL, €O LECLANMET v
= ABWRSE, KRB LL. 3,000 p.m.
152 MO0 ML, c2ml o LRgERCREL,

EAFVIFa~7 D0, BRYKTLEE, BENT
FEHT URERBG & L.

bk WEEEsr~ 7574~ (HPLC) 13
S : R2ml 2K Cl0mlk Ui, KEF V¥ A
B THiE L L, 4 V47 2 /5ml L1554 HIIRE 5
L, FOKBLERTHREC L TEER =5 10ml Th
W, Thid vr72vicERL, EXHERF Y VA
TERL, BRYBREEELE. b v/ - 2R
¥ L LT, HPLC CadrLr.

HPLC %@ #M8: ) 74100 AT A, H7F
A : Micro pak NH,-10 2. 2mm £ X 25cm, #Hi:
AVA2EY, AVTIATAa—N, TEb=FIN
25:1:1, M : 20mi/hr. #&H : 254nm DU VIRIY

WEz7r= b 237 4 X540 RO.5ml 2 v
¥ v0.5ml T, Zh% sample A L L7, JRO.5ml
0. 2MFF R i (pH4.5) 0.5ml, B-7 v 7w = &~
+#0.05ml% %, 37° T1ERA v .4 FL, =V
2 0.5ml T Licd D% sample B L L1z, A, B
% OPP BHHLLICHEI7 o=+ 777 4~ TR
LA (),

BRLER

5524 M O Rk OPP HHE RN, #26% TH o1,
F AP A AR THThC BN, ELLLBDHEET
Biehok(E1), 2 HE (BE5HR24EMD H48RFH)
OR*YRABCEBELLMN, OPP Mok,
BEBOT0G A EFABRR ST RS X bbﬂ:ﬁ LTWw
5LBbh%.

¥ 7 ARE COOPP ORI Y BRE TS5,
REED¥FHHLI-AL, OPP oFGROERABY LK
Mote, B=ZArw=F—-BRERXEBIX, ZH
eREL, B RifEd OPP @EiEHHE & —HK Lc(RD.
CCCERALIp-I s n= A —2iE, BRIV

* BB  A BT JE T itk

160 FHEHEEEAR 3 —24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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#£1 OPP @24 KM &k &
A A 56.0 16.8 4.10 1.10 4.51 26.8
A A 55.7 16.7 4.06 1.05 4.26 25.2
* 3WOFE

** HPLC X 5497

T LT P

St. A 8 St

M1 OPPOEEre~<MNTF7 4~

Fv—b )AL

BEBE: A2/ —-n, AvEY 5:95

7 B:03 Yrrenr /vl Il
=)~V (F7 AR B
OPPirHFROFEM

m VERASE Y IKSRLTT 7Y 2 vEHTERTD
%, .
SEOROREERTIE, HEREL, £0OWH25H%H
Rec it h, OPP o@rArinizsiz e viRESE
Biich, BHEILR» T, -
X [ ,
1) Meyer, T., Aarbakke, J., and Scheline, R.R.:
Acta pharmacol. et Toxicol., 39, 412, 1976 -
2) Meyer, T., and Scheline, R.R. : Acta pharmac-
ol. et Toxicol., 39, 419, 1976
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AL E Tz Tz /=G kUL (OPP-Na) BELEBHA S Uy &R LFF FOEE

dOJ % T ok B OB T

Alteration of Cyclic Nucleotide Levels by Dietary Administration
of Sodium ortho Phenylphenate (OPP-Na) in Rat

ATSUKO NAKAGAWA* and TOSHIKO NAKAO*

“Keywords: #+ /b7 = =A7 =/~ ortho phenylphenol, %4 7V v 7R 27 LAF F cyclic nucleotide,

FF =1~ by T —+ adenylate cyclase, ¥ v/ tumor

#
BMAMEEO AL LTHEIRTHSEAL M7 =
=A7 =/~ (OPP) i, BEIRERCLIDS v PES
FAEREETTZ ENHED Shic, Thieow T4
R TILBIE OPP It X B3R Y v OB EHET D
BaRER SR T WS, ¥ LSRRI, 55
VRS VB THA 2 Y v 7 R 7 VAT FOEH
RRENDBENI NS ONDFHEL LB Enb, Bk
1t OPP %#®ELiFy PORPYA 7V v 7R 7 VA
F FOFBNED, HBFORSITT7F=2v~1tv 7
5 —+ (AC) EMwHIET Bz ek b, OPP &Y
LicT v rORVVEREV A7V v 7RI VFF FO
BAfRIC DO\ THE L,
= B g

B 4384 Fisher %% » b (F344/DuCrj) % 138
ST HEES, ML STETo% 18 L, WREE 2
9% OPP-Na 5B N2 BRATE L. BRPIT
1EMER A 28 3 THRWRIE—30CTHRELL.
BEKTHT v PISEEEHRL, FE -BELE KL
—80°C CfR#F L.

% C-AMP #iE+y b, C-GMP HiE*» HiX
Radio Chemical Center O3 D% R L.

R MU3E « BHRPOHFA 7V v IR 7 LA F RORAE

R 50mM Tris~HCI (pH7.5) 4mM EDTA 75~
100 BN L, M : 5mM EDTA cln#Ed B -CHl
S U, FFEB L 0. 25M Sucrose, 10mM Tris-
HCl (pH7.4), 4mM EDTA T0%+ET =k~ b &
L, —80CTHMERELL., HEcBELRAEED 4mM
EDTA %z, 100°C4%[H5n# 13000r. p. m 304-fH5%
WL Tz vy Lic B2 HIEC Vi, w42V »
7 AMP (C-AMP) ofliEir C~AMP regulatory

i

protein %3 % competitive binding ¥, VA 7V v
7 GMP (C-GMP) ofilEir C-GMP wikREy7t
MEC 35 competitive binding ghic S %, FhF
HOBES v P EBWTT o .

BReh - MBROZLTF=ORFE  RiT160~180%%
CHE LB U, 75 121/15N H,SO,, 1g/d] Na,
WO, « 2H,0 Tl & v <7 Uiz 10,000, p.m 10 4}
B L EER RV, 7 v T F = vORER,
Jaffe O EGIPCHE - T,

i - B0 ACEY 8O+ Ev =%~ b2 H
W, EEOHEIIER P OFECE sl FVAZED
HIE Lowry™E:CfT - 7c.

RRER

OPP #5.4%38H B bORAF C-AMP OZEF#KX
i, Rbrv7zs=v OEBER2ICRLE. RS
C-AMP iz OPP £ &Rt0Mt (K 1a), M (X1b) &
LRBEHCERTETL, BTTOERNEh . F
ey v7 = vES OPP BEROM (M2ab) ©
1L, BRI fie 5 323 bivinds » fo. R C-AMP
KIV 7 VT = VORIHESBEOETCRET S
L0, RCEFHEEETCERTSbOrEMS
jodd, Mo C-AMP (HI3) I zv7s=v (R
4) DREERT -, MffEFDo C-AMP 1k OPP #&
BOBETHELWET 2R, MR 7v 7+ =vd
OPP HEFOMHTET Lic. M EDKE X b, R
C-AMP & X027 v7 7 = VOE TR ST 2 HY
BOBEETEYRBRLIELOTHS Z ENTREI i,
g C-AMP D#yE5ITBI, B D ESMTBLS Ok
CERT B L Ebh T b, &AERC-AMP B BB
BEVEBbh sHEEBROC-AMP 2 IZE L &
1). OPP BB CIaMEREV-Th b 2ix /a3 C-AMP

* RRES TR R R E R

160 HFHFEREAA 3 —24—1
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o———e contrel
guw-~=-0 OPP

20

{ nmole/ml )

c-AMP

10

38 52 66 80 94 122
DAY
K l.a #HEoRRs C-AMP o%H)
BiEi: OPP B 5Bt 0 H ke &b 7.
66H, 80H, 108H, 136H LR+ C-GMP %l
FE L. ZOREE C-AMP/C-GMP tkirt &
WRDOFY THole,

66H 80H 1088 136H

s RO 5.26 4.73 6.32 4.95

OPPHER 3.84 2,11 4.10 4.25

30 o——e control

Oemewwa OPP

{ nmole/ml }

20

c-AMP

10

39 53 .67 8l 95 123°
DAY

B 1.b ok C-AMP 0ZE)
BENLO P P EBRIAH O B R EFRHT.

BETOEENZ LR, —FF C-GMP |3 C-AMP &
BOATHEEERIRTWBY A2 Y vy 7 X7 Lt FF
THD. C-GMP 134 < s C-AMP Li¥og)E%
RTOZ L b, AP OC-GMP BXHE L. R
Bl OPP S EREOMICHER: - b2 T\ 23, OPP #
ERTCEADOEANAL Wi (E2). ¥1FE1LE2
Xy C-AMP/C-GMP fE#3Rp 5 &, = OfEiz OPP
BERCHEMEE DETLCWieGES). 4P C-AMP
VALMIACT I DERCKETLI NS W &
5, FHE5)LER (K6) mklF5ACTHE®REAC
DRBELHIC T 5RERLWEL 7=, OPP E&5FD

+—=* control

150
' o - OoPP

creatinine ( mg/dl )

38 52 66 80 94 122
DAY

M 2 a HEORFBZV7F=vBEOEE
BRI O P PREBIAR D B FHT.

- « control

P
w
=)

-~~~ QPP

creatinine ( mg/dl )
5
o

v
=3

39 53 67 81 95 123
DAY

X 2. b WEORPIvTF=VOEE
Bk, OP P&FHMEO A EHELT.

HETIEFRE BT h b BUGLAIEET ©0 A C iR
BEEFEIR T —J5 OPPEEBOME TR IBLH
FETCOFA CERITEEES W, BACHHE
B LAERE LTV, ZORDACHERETE v rY
D OHIEETRLTH 5, HikoLBEETcHEbLLTY
AUEATH .
E =
BEBERMERCRT 5 7 vk & filaC-AME £ o B
COWTILESRE ORISR T C-AMP E24EL»,
HIEEEOE Y 01 & C-AMP ERMEWD & 5 8#E
BHo. FdHLBEOEN v EES D@y VENHT
Tl fRe C-AMP % 208 C-AMP/C-GMP i p3ET
THRZEDREEIR TS, AERTIZ2% OPP #5
BHES » L DR - M - HikFOC-AMP 2MET L,
Rep o ko C-AMP/C-GMP {ERHA LT e,
¥ OPP B 5EF0M T » + OFEEIFT R CriBhkhiEe
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60 OFP
h
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g %
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} 8. Im#gdo C-AMP
Rrh ORI ERE Y FEbL T,
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2 orre
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: 5[] F
o % 4
4 5
5 =0 % g
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S 4 4
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B4 mEDsv7s=vE
H O REREYEDL T

TEERL DAY VIEDBBCD AT ENRE X h .
OPP % B 5352 L R X D5y OEKHNY A7
Yy 7Ry VAT FORIANE, $E#Ey vflllaeEy vE
WeRLR BB ERACEAZRL T,

Bk C-AMP VA ACRIBERERARY
=255 ~+ (PDE) X% HECHE ShTWwa,
OPP 54z 1 b OB B\ e T A CiEtEL,
REVHBWE NaF 7 P OREFOFELET CHES
h, BECHCHT 5 BZEHAMETLT W, ACO
basal FEHMAES AR\ Z & b, OPP &l b,
ACHEBIEEINRBD TR "V EVOZEE, »
Buik NaF B pacin CMEE OB X E LT,
ACEME ML bhictBbh b, #EDC-AMP 1<
AEPDEFBNTHEL D Z Lk T2, OPP #&
PERED FRAFC-AMP OIRANTHIEF O A CER ORI %
Roelicb o LBbh 5. —J5 OPP b B i o fjep

# 1. FEEEHo C-AMP g

. B_Eﬁpmole/g tissu%,f
%R B 262151

| g
® OPPHLE 251535.6  746:39.1
%t B B 274466.6  757+48.9
e OPPHLEE 306437.2 6434810
%2 }H%ﬁ&%ﬁo C-GMP -
v BEﬁpmole/g » tissu%
BB 2.06+175 117317
H OPP#5R 3.26+1.12  13.8+2.61
. B 5.50%2.04 11.83+2.38
% orrgsm 6.91 £3.72 11.79:1.30
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Mol DV TE, HROEE B ER2E s/ VT F
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COWTIEECSBORNAVNETHS.

= #

1) OPP HEHOMET v MEBIT5RPHC-AMP ¥s
IO vTF = vEIHCHERTELIETLE Zh
HEEREOET LS X0, BHEOENICETHE
EDETTHB = ENTERS hic.

2) OPPHLEBES IO« B - Rebh o
C-AMP/C-GMP A L, R8T vHlgReEy

CVEMTHRES KL D ERLERERRLTHR.

3) OPP #:5REOMEMEOITIS X UHEOHR ACH
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Effect of o-—Phenylphenol Sodlum Salt (OPP-Na) on Rats Enzymes in vivo

FUMIKO NAGAI* and TOSHIKO NAKAO¥*
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7-glutamyltranspeptidase (r-GTP)
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10.0) wEEER ML, 37CTA vy~ L,; HHES
hizp-=br7 =/ —n (PNP) L7 5 — F300N
S EICEER C410nmOFE R X Y RE L.

Na, K=ATP ase {Eki ImM v 734 v =L
SHIBERE b DITES CRIE L. S
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Effect of Sodium o-Phenylphenate (OPP-Na) on Acid Phosphatase in Rat Urine
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Table 1. Urinalysis
Sex Male o o
Days after administration 37 45 51 - 58 65 72+ 79 ‘86 - 93 107 121 135
Dose % 020 0 20 0 20 0 20 020 020 020 020 020 020 020 020
5 ) o ot e r - .
' 6 50 3 5.3 4 5 4 5 4 4 4 5 3°5 3 5 3 3
pH . 7 2 21 3 -1 1 1 2 1 2 1
o 8 2 . 1 4
9
30mg/dl> 2 _ 5 1.
Protein 30mg/d! 3 5 : 5 4 2 5 5 1 1 1 1
100mg/d! ‘5 5 - 3 5 2 4 4 4 4 1 4 5
300mg/d! . . 4 3 1 3
: - 5 5 5 5 5 5 5 5 5 5 5 5 5 5“5 .46 4 5 5
Glucose 1/10% < : K S
Ketone- : — 5 5 5 5 5 5 5 5 b 5 5 5 5 5 5 4 -5 4 5 5
Body 10mg/dI< . o o .
Occult - 5 4 5 38 5 5 65 5 5 5 5 2 5 3 5 4.5 2 5 2 5 3 5 2
Blood + 1 1 1 2
4 . 1 9 | _
I8 1 1 1 2 1 1
” Sex Female - '
 Days after administration 38 46 52 59 66 73 80 87 94 108 122 137
Dose % 0 20 020 020 020 020 020 020 020 020 020 0 20 0 20
5 1 1
6 3 4 1 2 4 2 2 3 1 4 1 4 5 5 5 3 3 4 5 4
pH 7 1 2 1 2 3 2 1 3 3 5 2 4 1 4 5 2 1 1
; 8 1 3 2 3
9
— 1 1 4 2 2 1
) 30mg/dl> 5 4 5 5 4 1 2 3 4 5 4 1 4 4 3 5 4 5 5 3 3 4
Protein 30mg/d! : 1 1 1 4 1 1 1 1 5 3 1 2 1
100mg/d! 1 1
300mg/d! )
— 5 4 5 5 5 5 -5 5 5 5 5 5 5 5 5 5 5 5 5 5 4 5 5 5
Glucose 1/10% < 1
Ketone~ : — 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 55 5 4 5 5 5
Body 10mg/dI<
QOccult ‘ - 5 5 5 5 5 5 5 5 5 5 5 55 5 5 5 5 5 5 4 4 4 5 3
Blood + 1 1 1
+
1 1

1) No. of Rats

g9

1861 ‘C-2¢ “H'd "qvT 'So "3 oLyo, 4y uuy
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Short-Term Toxicity of Butylated H&droxyfoluene in Japanese Quail

OSAMU TAKAHASHI* and KOGO HIRAGA*

Fifty six—days old male Japanese quail (Coturhix»cotii}hix jdponica) were given 1, 094 butylated hyd-

roxytoluene (BHT) in the diet for 17 days.

The mean BHT intake was 1,1 g/kg/day.

At the

earlier period of administration, BHT restrained the body weight gains and food intakes, and increased
the degree of feather—shedding. BHT slightly increased the weight of liver but not of lung. BHT
concentration in adipose tissue was 136 pg/g, which was equal to that of chicken and 20-times higher

than that of rat,

BHT concentration in the liver was 3.31 pg/g, which was 1/10 to 1/4 of the

concentration of BHT—quinone methide in the liver of rats. These results suggest that there is a
metabolic differences of BHT between avians and mammals,

Keywords': butylated hydroxytoluene, toxicity, quail
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Fig. 1. Effects of Feeding 1.0% BHT on Body Weight Changes
and Food Intakes of Male Japanese Quail
Table 1, Weights of Lung and Liver, Hepatic or Adipose Level of BHT of Male
Japanese Quail Fed 1.0% BHT for 17 Days (N=5)
Lungs (g) Liver (g) BHT (re/e)
Absolute Relative Absolute Relative Liver Adipose Tissue
Control 1.06+0.10 1.04+0.06 2.00+£0.34 1.944+0.24 — —
BHT 1.0940.07 1.10£0.05 ~ 2.3440.10 2.3640.04 3.31£0.20 136+27

i, BPEORMAEE 2HENBESI K. FEED
o Feieim (BEERL) dRD bRk, TEIREEE
o BHT §pex136pe/s, FFHETIL3.310g/8 TH
<7,
' X [
1) Van Stratum, D.G.C., and Vos, H, J. : Fd Co-
smet. Toxicol., 3, 475, 1965
2) Frawley, J. P., Kay, J.M, and Calandra, J.C.:
. Fd Cosmet. Toxicol., 3, 471, 1965
3) Shollenberger, T.E., Parrish, D, B., and Sanford,
P.E.: Poultry Sci., 36, 1313, 1957
4) March, -B. E., Coates, V., and Biely, J.: Science,
164, 1398, 1969

5) Bunnell, R.H., Matterson, L.D,, Singsen, E.P.,
Potter, L. M., Kozeff, A., and Jungherr, E.L.:
Poultry Sci., 34, 1068, 1955

6) Telford, I.R., Woodruff, C.S., and Linford,
R.H.: Amer. J. Anat., 110, 29, 1962

7) Francois, A.C., and Pihet, A.: Ann. Zootech.,
9, 195, 1960 )

8) Surak, J.G,, Bradley, R.L., Jr., Branen, AL,
Maurer, A.J., and Ribelin, W, E. : Poultry Sci.,
56, 747, 1977 o

9) Takahashi, O., and Hiraga, K.: Fd Cosmet,
Toxicol., 17, 451, 1979

10) Takahashi, O., Hayashida, S., and Hiraga, K. : Fd

Cosmet. Toxicol., 18, 229, 1980
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Toxicity of 2,4, 6-Tri-tert-butylphenol in Beagle Dogs

OSAMU TAKAHASHI*, SHINOBU HAYASHIDA* and KOGO HIRAGA*

Male beagles (10-months old) were fed 2, 4, 6-tri-fert-butylphenol (TBP) at a level estimated to
cause the ingested amounts to be 49.2, 173 and 454mg/kg/day respectively for 11 days. The behavi-

oural abnormality was observed in the dogs given the highest dose. TBP increased the activities of

serum glutamic-oxalacetic or -pyruvic transaminase and alkaline phosphatase. These results suggest

that TBP may affect the hepatic parenchymal cells and increase the drug metabolizing enzymes.

Keywords : 2, 4, 6-tri-fert-butylpheno}, toxicity, dogs
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Table 1. Effects of Feeding TBP on Blood Components.of Male Beagle Dogs2

TBP (mg/kg) 0 49.2 173 454
Dog No. 1 2 3 4 5 6 7 8
GOT 61 55 79 50 75 106 92 119 P<0.05
GPT 27 32 82 25 72 133 76 249 P<0. 05
ALP 12 1 28 12 31 27 . 28 76 P<0.05
CHE 0.29 0.33 0.30 0.28 0.19 0.22 0.32 0.49
TP 7175 73 T4 69 89 76 65
Gle 85 86 83 78 82 88 77 83
CHO C 142 202 226 220 210 310 186 102
UN ‘ 15 10 13 10 10 9 27 12
Na 146 160 156 162 146 150 154 174
K 52 56 52 52 5.0 5.4 5.6 6.4
Ca 12.8 13.6 10.5 10.2 10.0 12.1 14.5 12.5
WBC 9.6 8.4 3.0 6.8 7.0 7.1 8.0 9.3
RBC 6.31 6.09 5.25 6.02 5.88 5.91 5.63 6.39
Hgb 14.2 14.2 12.6 13.1  13.8 14.5 13.9 14.6
" Het 39.4 39.2 35.5 37.5 38.3 '40.2° 39.1 40.4

GOT: glutamic-oxalacetic transaminase (Karmen U), GPT: glutamic-pyruvic, transaminase
(Karmen U), ALP: alkaline phosphatase (King-Armstrong U), CHE: choline esterase

(dpH), TP: total protein (g/1), Gle: glucose (mg/dl), CHO: cholesterol (mg/dl),

UN: urine nitrogen (mg/dl), Na (meq/l), K (meq/l), Ca (mg/dl), WBC:. white blood cells
(thousands), RBC: red blood cells (millions), Hgb: haemoglobin (g/d!) Hct: haematocrit (%).

ALP 0 BERERE L EREFFED DR, v_ k5) Takahashi, O. Hayashide‘x,‘ S., and Hiraga, K.:
% # - : Fd Cosmet. Toxicol., 18, 229, 1980
1) Deichmann, W.B., Clemmer, J.J., Rakoczy, R, 6) Litchfield, M. H., and Gartland, C.].: Toxicol.
and Bianchine, J.: A.M.A. Arch. Industr. Appl. Pharmacol., 30, 117, 1974 B
Hith, 11, 93, 1955 : 7) Leeling, J.L., Hartnagel, R.E., Bare, J.J., Fo
2) Karplyuk, I.A.: Vop. Pitan., 19, 67, 1960 nseca, E.H., Kraus, P.J, and Kowalskl, R.L.:
3) Wilder, O.H.M.,, Ostby, P.C, and Gregory, Toxicology, 4 223, 1975
B.R.: J. Agr. Food Chem., 8, 504, 1960 8) Keefe, R.T., Newberne, P.M,, and Myers, T
4) Takahashi, O., and Hiraga, K. : Toxicol. Appl. Fd Cosmet. Toxicol., 15, 135, 1977

Pharmacol., 46, 811, 1978
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Formation of Lipid Peroxides in Cell Injliry D
Effects of Butylated Hydroxytoluene on Carbon Tetrachloride-induced Intoxication

NOBUTAKA FUKUMORI* and KOGO HIRAGA*

Effects of butylated hydroxytoluene(BHT) on carbon tetrachloride (CCl,)-induced acute intoxication
were investigated in connection with formation of lipoperoxide and ultrastructural alterations. In the
rat liver treated with 50% CCl, (1 mi/kg B. W.) dissolved in olive oil, prominent degeneration of
hepatocytes such as accumulation of lipid droplets, disappearance of rough surfaced endoplasmic reticulum
(RER), anomalous mitochondria and destruction of membrane in increased lysosomes as well as
By the addition of BHT (500 mg/kg B.W.), degeneration
The increase of

increased lipoperoxide were observed.
generally became moderate, and membrane of RER and mitochondria disappeared.
lipoperoxide was also inhibited slightly. The increase of lipoperoxide induced by CCly was inhibited
by BHT in the heart and kidney, but structural changes showed appearance of small lipid droplets.
Changes of lipoperoxide in serum was not obvious. Assay of lipoperoxide is important in investigating
ultrastructural alterations; however, in some organs it doesn’t necessarily follow that the structure

should show an identical variations with lipoperoxide.

Keywords : butylated hydroxytoluene, carbon tetrachloride, ultrastructural changes, lipid peroxide, rat
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Table 1. Effects of BHT on Body Weight and Organ Weight in CCl,~treated Rats
Body Brain Heart Lung Liver Kidney
Group weight o L
€)) (mg) (mg) (mg) @ (mg) (mg)
246, 32 1805. O 704.3 761.3 9.76 829.6 828.0
Control +14.18 +50. 86 +32.13 +58.73 + 0.20 +81.26 +83.35
‘ - 733,69 286.0 308.8 3.97 336.4 335.8
+23.83 + 4.06. + 6.15 -+ 0.15 +18.01 +20. 55
245.0 1875.0 694.0 807.0 8.79 850.6 854.0
cel +16. 64 +11.00 +57.16 +49, 36 4+ 0.84 1:42. 66 +44.84
* 767.9 283.5 329.8 3. b8* 347.5 348.9
+58.40 +19.08 +18.79 + 0.10 + 8.70 +13.01
228.0 1847.2 664.0 720, 5** 8. 75% 822.5 836.0
BHT n +12. 46 +51.11 451,72 +16.01 + 0.39 +29, 03 4:26. 45
CCl, 811. 1* 291.1 316.9 3. 84%* 361.3 367.2
+26. 66 +15.22 +22.61 + 0.07 +19.90 +16.94

a) Values expressed as mean # standard deviation and derive_d from three or four rats per groups,
b) Absolute weight c¢) Relative weight (g or mg/100 g body weight)

* P<0,05 as compared to control group
** P<0,05 as compared to CCly—treated group
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Fig. 1. Effects of BHT on Lipid Peroxides in CCly~treated Rats. Bars expressed as
mean + standard deviation and derived from three or four rats per groups.
* P<«0.05 as compared to control group '
** P<0,05 as compared to CCly—treated group
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Explanation of Photographs

A portion of hepatocyte from a control rat.
Lamella of rough surfaced endoplasmic.:'reti-
culum (RER), glycogen particles (GI) and
mitochondria (M) are seen, x 15000

A portion of hepatocyte from a rat treated
with CCl,, The lack of RER, deformation
of mitochondria(M) and aggregates of smo-
oth surfaced endoplasmic reticulum (SER)
are observed, Increased lysosomes (Ly)
show destruction of membrane frequently
(arrow head), Condensation of chromatin
(Ch) are seen in the nucleus(N). x 15000
A portion of hepatocyte from a rat admini-
stered with BHT 1 hour before the
treatment of CCly, Mitochondria(M) shows
swelling and disappearance of membrare,
Slight proliferation of SER in the glycogen
area is observed and the number of micro-
bodies(Mb) increased. x 13000

A portion of myocardium from a control
rat, There is shown the arraﬁgement of
round shaped mitochondria(M) among ma-
ny myofibril, x 14500

A portion of myocardium from a rat trea-
ted with CCl,, Some mitochondria M)
show lengthened form and high density
granules (arrow head) are similar to lipo-
fuscin, x 11500 v

A portion of myocardium from a rat admi-
nistered with BHT 1 hour before the tre-
atment of CCly, Small lipid droplets (arrow
head) are adjacent to mitochondria (M).
% 14000
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Inhalation Experiments of Chromite Ore Residue Dust to Rats for 1
Month-Pathological Observation of Respiratory System of the Rats kept
for Lifespan after the Periods of Exposure '

YOSHIMITSU SAKAMOTO*, NOBUYUKI KAMIYA*, TORAO IKEDA* and KOGO HIRAGA*

Sle-Wister rats (5—weeks old) were exposed to chromite ore residue at 20 mg/m® for 30 days,
After the periods of exposure, the animals were transfered to barrier-room and kept under observation
until they died or became moribund. In these animals, histological changes by chromite ore residue
dust on respiratory system were observed and compared with that of rats exposed to JIS dust No. 11.
Mean body weight were lower than control and JIS dust group throughout post-exposure peripdé',
however the trend of its increasing curve were similar to them. 1

Mean lifespan were also similar to the other two groups, ‘

Histologically, in the chromite ore residue dust group, increase of cell height in tracheal epithelium
with increase of glands were observed throughout lifespan after the periods of exposure and focal aggre-
gation of large mononuclear cell and polynuclear giant cell were observed from 92nd week of the post-

exposure periods, These changes were not observed in contro! and JIS dust groups.

Keywords : Chromite ore residue dust, rat, inhalation toxicity, observation for lifespan
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- TIME AFTER PERIODS OF EXPOSURE (WEEKS)
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Fig.1, Growth Curves of Rats kept for Lifespan after the 1 Month-Exposure

to Chromite Ore Residue Dust

(0) Control, (A) JIS dust No,11: 20 mg/m?, () Chromite ore residue dust : 20 mg/m?
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Fig. 2. Survival Curves of Rats kept for Lifespan after the 1 Month-Exposure
to Chromite Ore Residue Dust
© 0) Control, (A----A) JIS dust No, 11 : 20 mg/m3, ((J-+---- 1) Chromite ore
residue dust : 20mg/m3

Table 1. Histopathological Findings of Lung

Group : ) Chromite ore
Control JIS dust residue dust
Number of rats observed 5 15 15
Grades of changes SL MO MA SL MO MA SL MO MA
Increasing of cell height in 0 1 0 0 0 0 12 1 0

epithelium of trachea
Increasing of number in

tracheal glands 1 0 0 8 0 0 4 4 0
Increasing of cell height in .
epithelium of bronchioles 2 1 0 2 0 0 8 2 0
Focal hemorrhage 3 1 1 2 0 0 3 1 0
Edema 1 1 1 1 1 0 1 0 0
Calcification of alveolar wall 2 1 0 1 4 0 0 1 0
Aggregation of large mononuclear

- cell and polynuclear giant cell 0 0 0 0 0 0 4 8 1
Hyperplasia of alveolar cell 1 0 0 1 1 0 1 0 1
Focal pneumonia 0 0 0 0 1 1 0 1 1
Mononuclear cell leukemic
infiltrates 1 1 2 2 1 0 8 1 0
Metastatic carcinoma 0 1 0 0 0 0 0 0 0

Grades of changes, SL : Slight, MO : Moderate, MA : Marked

TICISTERAIAS, §5 3\ BECIEISHATET ¥ 7L STEE IR Dhinh ole, ¥ oTHEaE, HEE 12
B, SR WEHOEFHROBINL, FEMHLE 158, JIS #110+168, #3\HI112:16BTH Y4
LTHE, JISHEAKTH Y, RUEBOERTIR BoMc R o7,



80 Ann. Rep. Tokyo Metr. Res. Lab. P.H., 32-2, 1981

AGE OF RATS (WEEKS -OLD)
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Grades of changes. D :
Marked.

Moderate,

(M.N.L.) :With mononuclear cell leukemia.

marked focal ‘hemorrhage.

Fig. 3.

None,

: Slight, :

(F.H.) :With

Grades of Focal Aggregation of Large Mononuclear Cell and

Polynuclear Giant Cell in Lung and Survival Time of the
Rats kept for Lifespan after the 1 Month-Exposure to

Chromite Ore Residue Dust
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7 v AMEXWH LAY 20 mg/m® OREET1 5 FHER
BlLicsy v &, BERTERE Y Y-BHECBL, %
T N BIERABIC 7R B ¥ CRB T, BTHOS v
b OAEERIC R SIS WO BE oWTHE EL
o, BOhERED S, $F, ETEADHER, TR
BROMEBBEIONTR L, FETWR, JIS #ic
s, MEMMERL TN o, EinoEecik
ENEWE 5 THote., FEURBOHB L MORE AR
ThHo» THEELTR bR T, BHOFEHRD
BEETH ot BEBRCAOHICBBELIVWHY S
MeTER-TI Rbh BB, £BcBL TR
3 bhiofl, VBT, SEROWMEER s
B L ORIfAE OWIN, B X OHIGE STk IR %
DA TO REZHERS SHEMED SHENZD bh
. S BT BRI U e ZEEavg iR
BRELE->TR-TWALDTHY, KEFMLED
B, BEATRISEEY EEFLET » PR
BEUABLTH ol BEOELE, WFhd Ty bD
FHCHET B L O TEAb e, 20mg/m® C30H
MIBEEC X - CTRAZI RS OB EIRELF LT
BLECIVBOYEBIhBZ Eind, HRECE > TRE
THZEERETHLOLAbRS.
(FRBEDPFEIIFR B L 8 BIRFIS6HE 6 A cHHR
Liz) ‘
X [
D \A8E, MAE7T, mEHEE PERE  HEE
TreEdR, 31-2, 43, 1980

2) WA, W RA, PHRE : HETER, 28
-2, 135, 1977

3) WA, MBET, mEARE, THREE : 7R
WreEER, 31-2, 33; 1980

4) Browning, E. : Toxicity of Industrial Metals, 2nd
Ed., 67 ,1969, Butterworths, London

5) Anderson, W. A.D.: Pathology, 6th Ed, 933,
1971, C.V. Mosby Co, Saint Louis

6) NEHE, FREET ME= 7,k B8 Exp.
Anim, 26, 1, 1977

Explanation of Plates

Photomicrographs were prepared from section of

lung stained with hematoxylin and eosin,

Photo 1. Aggregation of dust-bearing macrophages
in alveoli (left part of field) and aggregation
of large mononuclear cell and polynuclear
giant cell in respiratory bronchiole (right part
of field) in lung of the rats lived for 92
weeks after the periods of exposure(x 100)

Photo 2. Nodular aggregation of large mononuclear
cell and polynuclear giant cell in lung of the
rats lived for 123 weeks after. the periods of
exposure (x100)

Photo 3. Slight infiltration of mononuclear leukemic
cells in lung of the rats lived for 95 weeks
after the periods of exposure (x100)

Photo 4, Aggregation of dust-bearing macrophages
in alveoli in lung of the rats lived for 118

weeks after the periods of exposure, (x 100)
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JRLBLEVHMLEADT Y M LD 7T HMSGHRARR (E28) REFRI/7DLOAH

mae /A OTVE &£ 8 X B WP R B E

Inhalation Experiment of Chromite Ore Residue Dust to Rats for 7 Days (II)
Analysis of Chromium in Rat Tissues

NOBUYUKI KAMIYA* YOSHIMITSU SAKAMOTO*, TOSHIKO NAKAO* and KOGO HIRAGA*

Keywords : 7 v A8 X\ ¥ UA chromite ore residue dust, F » b rat, B AR{: inhalation toxicity, 7 =

APE chromium concentration

# -4

BLAELELTERSER X VEREIh b7 v Ag VD
ATl DIETHEELYBRT LD, YBT3hlLA
MAEREED ¥REL, 7 » M X DEEEREO KR
BAEBRET> T2,

7 2 AMEAHTOWTRIERH» D 7 » ABRERETH
FEERTH Y v DRERVBWANC END, LORF ik
PERETh, #f7 = AbEHOBEFTOVTRAKE
YHCCBRBRAERATH hTW5Y, LialLZh
b ORBRITFEMBIEL R LR BERTH D,
¥IOREERECOBBELE T, RIRRE, IR & AR
7 e A RE L OBRFICOWTORERZDEVY. EE
HIZEE 28R, 32 AMOEBEBRAEREYTVTOK
BEBELLST. AT L Y SVl 5ER
7w AREOCTLEBIT SR, 7 BHOFHRR
AEBREIT > oD T#ET 5.

RBHHEGLUTHZE

1. BRARE

B# Sle-wistar (SPF) 7 » + QMY 4 HETMA
L, 7 BMTFRMAER, EMALRFLRLUACAE 100~
120gD & D% FuF-.

BLA 7 2B3VRLAREBEER X VLA
ghx AR AR — 2 3 1 (Alfrad Fritsch Co.) G 8 i
ek, 2B LTHEE L. BLAREGEh IR
¢t Table 1 iwiR L 7=,

®EFE BER® ORLABRAEBRERC LD, kK
BRHEZDHRDa vy b~ 7 v a3 WHLTAZ0
mg/m® BRBHO2HLREL, BAMRET7 HEHE
BAEIT o7, BAF + ¥ —HORE &4, EE2S
~26°, {BEES0~60%, MR @ 9RPH (100ml/min),
MR8 6 ~18bFic ik, fpkhix CE-2 (A&7 v 7), fkkt

Table 1. Composition of Chromite
Ore Residue Dust

(%)
Ca 21.2
Fe 6.1
Cr 2.8(1.2)*
Si 2.4
Al 1.8
Na 0.4
Ni 0.3
Mn 0.08
Ti 0.04
Zn 0.03
Sr 0. 005

( )* : Water soluble Cr
Atomic Absorption Spectrophotometry

Table 2. Particle Size Distribution in
Inhalation Chamber

Sampler Diameter Weight percent
Stage gm (%)
0 >11.0 121
1 1.0 — 7.0 2.14
2 7.0 — 4.7 11.08
3 4,7 — 3.3 23.20
4 3.3—21 26.27
5 21—11 20.08
6 1.1 — 0.65 11.66
7 0.65— 0.43 2.46
8* 0,43> 1,20

8* : Filter

AREAKERE TR HBCERESE, BAF+» w2
~ DO LA DK TR Table 21C/R L7,

* RORERAL A BT AR SR

160 HREAFEXEAN 3 —24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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Table 3,

Analytical Condition for Chromium

by Atomic Absorption Spectrophotometry

PERKIN-ELMER AA-4000

Instrument

Graphite Furnace HGA-400

‘ Auto Sampler AS-40
Instrumental Parameters
Wavelength
Spectral Bandwidth

Light Source

357. 9nm
0, 7nm

Lamp Current 10mA

Background Correction D, Lamp
HGA Parameters

Step DRY

Temp. 100 110

Ramp (sec,) 15 15

Hold (sec.) 15 5

Gas Flow(ml/min,) 300 300

Hollow Cathode Lamp

CHAR  ATOM CLEAN
1000 2300 2400
20 0 1
25 6 3.
300 60 300

REEBAERN X OBABE 1IEBEE, 3HE, THAR
BUOGELNEL, ABEBEIRYTE, ROL, B
Bk, BE, BE, FE BEOLBSLHY, FERE,
Zh b, OEFO 7 v sBEZRFREECHEL
fo.

2. nL0fEE _

BE BMBIAESBAER, BREKFENIBTT
EH, 77 2 EEBERIIETREO T RBEREY ThE
ARVe, KITAE_BREEE (BERER) THE
B Lt 0% Hui,

BE HHESS XM, ESEe—-»2-9 A
R,k S U~ b B 00° THEMR, BB, RSER 2mi%
M2 T ARE LB, &y b7 v~ TR,
BIRSE, HeH, BEREREKInl #ink, EHEE
QIHDEW o { VIRER BT TEE T . SN
s=aca g, X SICRERImI, BEREATEK 0. 5ml %
EIML, REABHOWELLDECIOBEL I
Uiz, OBTH, AL, BREkT—EEE LTH
BRI & Lic, BICRIEO Z % A CRBICEREL o
ER R A
) FEFRIGE X B HIESRY:, #EBixTable itk L.

HREzE .

S L O MK OBERESD - b D 7 v AYSEE DR
B2 b x Fig. WeiR Uie. - 72?3 UL pe/e, fOoOlEs,
My ng/g TR L. ¥ RBEOBRELECHIET -
P28 H R BARROMRY 2&EME LGEL

TRTCOES, MK Tr = A RERRRIRCE T
BB %R L, Bl ESR R Y 20 5 it

DIEEE L B U IR wEe» R AL, BEERHBEI
0.02pg/g CHhH o723, BHfA%% 1 HH 8. 1pg/s, 3 HE
14.3pg/g =, 7 BERIT27. lpg/e wdE L. BRELNM
LR T M U, REEBIAENIL 6.5ng/g, BH
W% 1 HE9.30g/g, 3HE192.5ng/g, 7H BWIX
357. Ing/g W& L. Zhicw UG BRERBIT©
5.2ng/g, BARAHE 1 E H 28.7ng/g, 3 HE36.4ng/g, 7
HH 42.0ng/g @Bty RL, FmEdg
BRBAAAETS. 9ng/g, BAfLHE 1 HE 13.8ng/g, 3HHE26.0
ng/g, 7 B H40.2ng/g CHIE & BREOMIMERAARS
hic. L .

— Ik BETRR ARG 12, 30/, BB 1HE 42.1
ng/g, 3 HE40.3ng/g, 7 HH44.Tng/g LBIAH 1 B
BCieeWnlicbon, ZOBTBEEHEFCIIAER
BTRS e ote, 2 v b e —ABOWEMEITIAE,
3HE, 7THEDOXKhLR CREBMBITOMEEEX L,
-7z,

— RSB & VBRI B CADIA~DEA
X, RFRC L - TRESEEINDR, FRBR BT
DA DETRSFL Table 2R LI L 5 ic#35%
PRIRE TELEEL DI BD., LR LERERDOE
FBEBECHHD, EAHCHEr —CWELLH T
ARDHBEFDERINCTHEERD D, ToxEE

BT 50ENRDS.

L ED % &z o\ T 28 B RRAER D #
BO L35 &, I, BiEik288 BT hFhe8. 5pg/
g,803.7ng/g Lin b 7 B B ¥ CLRAKCIFETE VYN
BER L. BEMiio FBEE OB B OK75~85



WO MO & #§ 32-2, 1981 87

Concentration ng/g
= N w S e
o = o o o
o o o o o o
L k | ) ] 11 1
i
b
=)
5
m
=
o
rr
e
o]
3
]
'_l.
8
0
o
o
L
w
L
g]- > | (0] e »
1 T 1 1L
T (e
(= = N w = ~J
o o o o o
Concentration (Lung) ug/g

Fig. 1.

Chromium Concentration in Lung, Kidney, Liver, Spleen

and Blood of the Rats exposed to Chromite Ore Residue
Dust at 20 mg/m8 for 7 Days
(@) Lung, (A) Kidney, (m) Liver, (O) Spleen, (A) Blood
Each points represent the mean of 8 rats except for rats,
from 28 days-inhalation experiment, are shown by mean of 10 rats

OEANMEET L, THIEEES WhORERD 7 = &
{LEHIMBDIEEENZEAEBTTH T L {EHsh
frbk#Er bR B, GEVPOREMRD 7 v AMEEHILE
wEMbE =7 v & (Cr:0y) THBHPH, Morrow HiLT
DOELE . 7 v & DI 3813 B R TR 200 H
BEEHBELTHEY, Elose alBR~PHESh
5z LBEEAO 2 v APBE OB O PHEREEE &
LCERENBN, BRERTER, A& Th, S
D7 v AEEIRENECELRRTYC L LY, PR
BRORTREFHTERWL 5Bl 3,

[T D 2 v AYREE ORI ZL LB CIRERRIS
#1BETReRHM LA Z0% 7 B H ¥ CrrEbaiis

{, 288 H&.278.Tng/g LR LHME R LA, ZHIX
FRIDER DREEE X 5 MBRESD D E N ROERI
X5 EBbh, Fhd3mhARRRARRY TIIHBTAD
BRIRER 10mg/m® L ARRROYENTH o hoh’, LD
BoOBEOWRE & I3IEA LR R L (1480ng/g), Ml
BUF5 7 v A OBRENEZ DR,

FElE, Mmygv28 HE ©rh%h 38.8ng/g, 39.5ng/g
Tl 7 HEDHEEEERERRL, 7THETEE—
EOMETELR.

¥ & &

BREEARC LS 7 n a3 WB TADEEKTE LE

TSRS BT, BUARE . 20mg/m® CRA S
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¥ VA~ Ty b7 AHBRERECREL, B
1ARG, BEMR®R 1B E, 3HH, 7THEBRKTIEES M
¥ 7 v A OREEHZELIC D TR L.
7w ABERT, BETHES, LriRERRCEL
THEBCE IR T EA L. Beio EREEL
) FEWHOREMED 7 v AMbBEYDIi~DBED =
HEEbhie BEGRENAE 1A BIPe AL
7oA, ThLET B B E CRE RS o7, Lh 128
B, 32 AMOFREARROBRYO TR EF TR
EEXRLTEVEETD 7 v A DEREARIE I i,
PR & Vs ©, 7 H Biii3iE— el L.
b iy
D AN, W BRA, PEEE  FERETHER, 28
-2, 135, 1977
2) Baetjer, A. M., Lowry, J. F., Steffee, H., and

Budacz, V. : A .M. A. Arch. Ind. Health, 20,
124, 1959

3) Steffee, C.H., and Baetjer, A, M. : Arch. Envi-
ron. Health, 11, 66, 1965

4) Akatsuka, K., and Lairhall, K. T.: J.Ind. Hyg.,
16, 1, 1934

5 B % mEESHMEE 36, 193, 1980

6) MBRETT, WAFEE, FNI=HKT, RRIETF, FE
BE  REHES, 29-2, 64, 1978

) MEET, SR, PRET, FERE  BHEE
Biées, 31-2, 51, 1980 :

8) Morrow, P E, Gibb, F.R., Davies, ‘H.; and Fi-
sher; M. : Toxicol, Appl. Pharmacol., 12, :;372,
1968 )
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Hematological and Histopathological Studies of Rats Fed with Acetaminophen

YUKIE TADA* TAKASHI FUJII*, NOBUTAKA FUKUMORI¥, YOSHIMITSU SAKAMOTO#,
~ HISATOSHI MIKURIYA*, NORIO YANO#*, KATSUHIRO YUZAWA*, AKEMICHI NAGASAWA*
and KOGO HIRAGA*

Keywords : 7 7 3 » 7 = v Acetaminophen, % v b Rat,

Thrombocytepenia

i =

Tebr7 372V (WTAAP L353) 37kt 7
=Y F, 7= vORBEDT, BH- EHEHRY
BbiagLErbh, FAMESCHTREERO R
L LTHERLERIRTWABY. 72+ 7=V F,
7 2 F VORELEEN, £ Fae ey (Met-
Hb) mEn BET5 L oWEND D, AAP TIREED
Met-Hb g, FHBBIEIRETEOBRE R b
BLY, LI T, RIIBERBROICDORIREL L
TAAPD 1, 3, 6, 9, 2AMBERABZT-Ick 25,
v b OEMMAFTHLRE (V V3R B LOuME
BoOB I BD LR, cOBbERL, SEILY,
12AMBEOBRERRE L ELEEEENL L. ¥
y M ORERY « BEFHRRELT, BOBERCRITS
B L RMEMCOBLE DRERE EBRE L. Ebic
AAP 6 HEI#BED S » FEDOWTIREINER % 52 7
BB v, BEORAYHELX.

EBRMHELUFE

BE A7 VT HRREHBBREE(CE-2)IRAAP

5 ZBORETHRML, BELEEREME LL.

SERE - FERE AEF vy R ) A&
HEBTOFM 5 » MY 4ABATHEAL, HERIC
REAEOAT v v ALy — v BRIBEII6TE, AAP
FEBT 5 EFOIAL, HERKER GHEAB5K
H) fF<r P RAFLBRTHE L. HBEE045E3,
5iE 25+1°C, BES0~60%, RKEHER 108, RH
RefIF R 6 R~ TR R TH B,

EBHE RICRTISESy reEH (C: 1

) v ERIFAME Lymphopenia, [fil/MEIAME

B, HEM(T  1BI0EDE SV~ TG,
AAP oHEHM (1,3,6, 9,120 Of#CLY
FHENR1C«1T~12C« 12T & Ui, Rk &t
BHERS 2. AAP @6 BEIBEHOWTIL, B
gty 6 HERS S B S BARcRL 7 BEs X
VLRSS Liz. £h#Fh 6T-TC, 6T-14C L1,
6C-7C, 6C-14C I&XREETH .

#HE - EEE  JEE B TR 9 R~100pe Ty,
HERY ~oBCHARBRER L 1 ARRABOBRKREL D
E¥RD, Fo b IELYOETRLE.

MEFHOEER R THE, 7 P 2ERBTT

Table 1, Experimental Design
Time on study
Group N;’é tSOf
. Treated Untreated
1C 6 0 1
1T 10 1 0
3C 6 0 3
3T 10 3 0
6C 6 0 6
6T 10 6 0
9C 6 0 9
9T 10 9 0
12C 6 0 12
12T 11 12 0
6C—7C 6 0 13
6T— 7C 10 6 7
6C—14C 6 0 20
6T—14C 10 6 14

Treated : Feeding with the diet containing 5, 0% AAP
Untreated : Feeding with the standard diet

* WAL TR B R

160 FEFHEEEALN 3 —24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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ERBCEEL, KEBERLINIL, BO0 2~ 35
BBT, FOROBMBEE B TUTFORELT - 12

FMERH (RBC), MMM (WBC), ~=rwevig
(Hb),~< } 7 D » b ME(He), PERMMARMCV),

TERMB~% 7 v ¢ vE (MCH), FHfnEHR~z 7

B VIBEE (MCHC) 12~%) Vo b ) & A MBS
F\» Coulter Counter Model S (Coulter Electric #
8 THE, Ar~EreevE (Met-Hb) 127 =
VBRF MY Y A\M}Emﬂfi%}iﬁb\ Evelyn and Malloy 25
BOor X e, fMRE PD EERE Lnky
B~ 7 % v AKBRER Lich 52 BCTHRL,
Fonio ghic X » JIE L7c®, ¥ fo K& D May-Griin-
wald @A &b MERO BBREZES X CAMRES
ReHELL.

FRESEAHRE © i, BELIwT » b 2EEH LAR

Ann. Rep. Tokyo Metr. Res. Lab. P.H., 32-2, 1981

PRV Ve = O VERBEARL L, REWEEYT
sk ‘ ‘
EBER

BE R E2RRLEX 5K, SREIEE
HEEMER Ui, BERTIRGEORI B LH, #
56 BCHBEITMPEDESSET L, 12T e 1 flo
FEUHRLbhl, #E5 9T THIC 14, 12T 4
RoFETHnHbR, BEI2HCI2THOERES » M3
FlLiny, BETFIEDOSTHBWAET Lic. 6 T—7CE%
L0 6 T—14CHFECIIIRINATR 2 WA RN % 755
FIEEHENNA DR, EEARHERE 5 B Coiiosk
BECEEL, TOHMMER L, EMEHoAERY
MR L DL BWEY R L. BHEIEERT
BimieEMEE AL, HCiREE 1~ 3 INERIET 2

HBEEITv, #BF - ARTBEHLI0%8HE 1~y FEiehbh, ¥ 1 1g/Rat Th ot WRFEDL2 1g/
VIR TEE, BRICHN~T 7 1 VEIF2/EH, ~< Rat LT 5 L1/10LTFOBTCHS, BHE6~9HT
‘ Table 2. Body Weights and Food Intakes of Rats Treated with AAP
Initial No. o Time on study (Days)
Group of
rats 0 1 3 6 9 12 13 15 18 20
1C 6 11248 115+8
. 12, 50
1T 10 112459 9745%
0.7
3C - 6 106+3 109+3* 11343
12.1 11.5
3T 10 10744 94+£3*% 8343*
0.7 0.9
6C 6 10843 111+4 116+£6 127+8
11.8 11.3 12.8
6T 10 10742 93+6* 8145% 69+4*
0.7 0.3 2.6
9C 6 11045 1165 121+7 133+7 149+9
13.3 11.0 14.0 15,8
9T 10 11244 97::4* 85+3*% 7242% 70£4%9)
‘ 0.8 0.8 4.5 4.2
12C 6 109+6 113+7 116+7 12949 14319 159+10
13.1 11.6 13.6 14.3 15.8
12T 11 1059 91+t %’:‘ 804£7* 6947*1067 = 7%(6)64 £+ 7%(3)
6C— 7C 6 108+4 11245 118+5 13045 147+4 163%f4 16745
- 12,8 12.3 13.5 14.8  15.8 16.1
6T—7C 10 108+3 9343% '8243* 70£3* 9046% 11247% 11946%

: 1.1 1.2 2.8 10.4 .15.6.  16.6 L
6C—14C 6 10746 111+6 117+8 12849 142410 158%11 161411 168411 179411 188+12
o 12.3 12.1 13.6 14.0 15.1 16.0 15.1 14,1 151
6T—14C - 10 10644 91£2*% 80+3* 67+£2% 90+£4* 112:£5* 119456% 13246* 145+6* 162+£7*

1.3 L3 3.1 10.2. 15.5 17.6 15.9 15.0 14.7-

a) Body weights (g):Mean + S,D., b) Food intakes (g/rat/day) : Mean+S,D,
¢) No, of rats, d) Not weighing on account of increase of mortality rate

#* P<0.05 in comparison with control value
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Table 3. Hematological Findings
Group No. of RBC Hb Het MCV MCH MCHC Met-Hb
rats (10%/cmm)  (g/dD) ) (e) (reed %) (%)
1C 6 7.2240.51P 16.8+0.7 43.5+2.7 60.6+0.8 23.6+0.7 38.7::0.9 0.5140.08
1T 10 7.98+£0.46 18.4+0.3 48.5%2.5 61.3£0.4 23.3+1.0 36.8+3.6 0.52+0.10
3C 6 7.72+0.22 17.240.2 46.5+1.0 60.84+0.7 22.5+0.7 37.04+1.0 0.53+0.11
3T 10 8.7540.31 19.9:40.6* 53.7+1.9% 62.0+£1.4 22.94+0.5 37.0+£0.7 0.60%£0.18
6C 6 8.22+0.41 18.64+0.7 48.94+2.8 60.0+1.6 22.7+0.6 38.0+1.4. 0.50+0.08
6T 10 8.24+0.48 18.5+0.5 47.0+2.9 57.1£0.8 22.54+1.1 39.442.0 0.48:0.09
9C 6 6.84+0.19 15.0+0.2 39.1+0.6 57.1+£0.9 22.0+0.5 38.4+0.6 0.5040.09
9T 9 8.24+0.72% 17.2+1.4*% 46.1+4.4* 56.0+1.1 21.0£0.7% 37.5+1.2: 0.50+0.09
12C 6 6.64+0.22 15.4+0.2 37.9+1.2 57.5+0.5 23.440.7 40.6+1.1 0.45::0.07
12T 3 = . o = = = =
6C—7C 6 6.85+0.26 15.4+0.2 39.6+1.3 58.1+0.7 22.7+0.7 38.9+1.0 0.48+0.10
6T— 7C 10 6.75+0.29 15.1+0.4 38.8+1.4 58.0+0.4 22.7+0.5 38.9+0.9 0.48+0.10
6C—14C 6 7.404+0.18 . 16.24+0,3 41.7+0.8 56.8+0.7 22,1+0.3 38.8+0.6 0.534+0.09
6T—14C 10 6.7340.21* 14.8+0.2% 38.7+1.0*% 58.0+0. 6*’ 22.2+0.4 38.1+0.6% 0.5840.09
WBC
Percentages of Pl
Total - g (10,/cmm)
(10%/cmm) Neutro, Lympho. Eosino. Mono
1C 6 7.25+1.80 8.3+ 3.8 90.6% 3.9 0.84 0.7 0.1+ 0.4 —
1T 10 6.26+0.99. 16.6+ 3.8* 82.6+ 4.0* 0.6+ 0.6 0.2+ 0.6 —
3C 6 7.87+0.78 6.0+ 3.6 93.6+ 3.3 0.3+ 0.8 0 108.74+25.4
3T 10 8.58+1.48 6.7+ 3.1 92.6+ 3.8 0.5+ 0.8 0.24 0.4 94.2+16, 2%
6C 6 8.23+0.92 5.6+ 3.2 93.1+ 3.6 0.3+ 0.5 0.5+ 0.8 100.2+38.3
“6T - ~10- - 7.004+1:18*% 18,34+ 7.9% - -81.0+% 8.0%. -..0.1%+ 0.3 0.3+ 0.5 ----.51.24 9.6%
9C 6 8.3340.53 7.8+ 3.9 91.6+ 3.8 0.1+ 0.4 0.1 0.4 109.24+22.6
9T 9 4,89+1.36% 44.3+ 9.9* 54,2+ 8.6% 0 0.1+ 0.3 6.34 2.7*
12C 6 8.42+1.13 8.0+ 2.7 90.3+ 3.8 0.3% 0.5 1.04 0.8 94,8+29.6
12T 3 —_ —_ — — — — ‘
6C— 7C 6 8.2340.51 6.6+ 2.2 93.3+ 2.2 0 0 120.7430.5
6T— 7C 10 5.82+1,13% 29.94 7.6* 67.8% 7.9% 0.9f 1.1 1.0+ 1.0 113.8+55.1
6C—14C 6 7.454+1.11 10.3+ 5.9 89.0% 6.1 -7 0.3+ 0.8 0.3+ 0.5 78.0+16.9 -
6T—14C 10 5.70+1.00% 17.5+ 5.9* 81.24 6.3 .- 0.4+ 0.5- 0.7+ 0.9  110.2430.6*.

1) Mean + S.D,,

BETOWEMMN& SN 3. 7g/Rat TH oo, 6T-TCE
U 6T-14C BTN TEAREC ;2 IR iREE
OHEMABH DI, 1~3 HITRRR LR L2 EEY
RUTedS, RSB REE E FfofELR L
MEEBER FI-RLL K, #5H#c WBC
DR BBEHE R DI, BRI LCRE
WL, 9THTILI CHOOYDIELT Uiz, MEER
WERC KT 5 ANREDROHE TR, REFTY V
ABOILEDOWA 35 L OFHIRO LROBMARD b
o, BMIRESR (%) X WBC TR I EHED i
BOTHEEHTY v RO I X OFFROBE IR
%&Bht.RBQI%,Hame-eTﬁfKE@%m
RHEOIIDRT, EELEIZED bhinh -1,
dﬁ#ﬁfﬁ%&ﬁ&%&&hGTﬁmecﬁowé,

% ")7‘\:-_ %ﬂﬂ@iﬁ%f‘ki) ﬂﬁm’ H@%, %%y

* P<0,05 in comparison with control value

9T BT 9 CHE OS/OfE%‘TLﬁ. 6 T-7C BHx 1V

6T-14C BTk WBC, Pl & %%%ﬁf;lﬁl@’i’n‘ L, WBC
% 6T-14C#c6C-14C §¥®70/O{'ﬁ”zj‘ L. Pl kiﬂ‘]”

AR ARECEE LT\ . ¥ iR I D MR

WL EHE LS, BREGHDbhih oz, Met-Hb
@%M%l&ﬁyu&ahmmot o
FHEBMRE ARMKRETRE, %ﬁﬁkw&L&5
HOEBRELBFLCDEL, B - BT g ©
DI i
Fe & BT 5 B - il BEE Lk,
F AR L S TIE 6 THTEED,9 - mTﬁr

PR DB A DR, @:EDHEE% & U*%&%ﬂf’ﬁﬁﬁwm

Dbhic, Fie9 -+ mTﬁrwwﬁo)vAﬁOﬁ)m
S bhERISERS TR E kD, 3. 69 mTﬁTE
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Table 4, Microscopical Fmdmgs

1C 1T 3C 3T 6C 6T 9C 9’I‘ 12C 12T 6C-7C 6T-7C 6C-14C 6T-14C
6 6

Group :
No. of rats 10 6 10 6 10 3 6 10 6 10
Spleen grade - ‘ ‘
Atrophy -6 10 6 10 6 8 6 3 6 — 6 7 6 8
+ - - - — — 2 — 6 — 3 — 3 — 2
$om == - = - - = - = - £
Extramedullary hematopoiesis— — 1 1 10 2 10 — 9 — 3 — 8 6 1
‘ . + 6 7 5 — 4 — 6 — 6 — 6 2 — 9
H 1 2 - - - = — — - - = - - —
Decrease of megakaryacytes — 6 10 6 7 6 — 6 1 5 — 6 — 6 8
+ — — — 8 — 10 — 8 1 3 -— 10 —_ 2
_H_ S e e e e e e— — — ——— p— J— —
Thymus
Atrophy - 610 6 7 6 2 6 — 6 — 6 1 6 9
‘ 4 = — = 8 = 8 — — — — — 3 — 1
+ - - = - = - - 9 - 3 - 6 — -
Ecchymosis in medulla - 5 10 5 10 510 5 9 5 3 4 10 5 8
+ 1 - 1 - 11— 1 — 2 - 1 2
- - = - = - = — - = — - —
Necrosis of thymic cells — 6 10 6 10 6 4 -~ 6 — 6 10 6 10,
+ - — - - — -9 - 3 - - - —
- = - = - - = = - —
Bone Marrow
Decrease of myeloid tissue - 6 3 4 2 3 — 6 — 5 — 6 — 6 —
in femur + — 7 2 5 3 6 — — 1 — — 8 — 10
4+ - - = 3 - 4 - 9 -~ 3 — 2 - —_
Congestion - 6 1 4 — 6 1 6 — 6 — 6 10 6 10
+ - 9 2+~ - 4 - 5 - 3 - - — —_
#+ - — =10 — 5 — 4 — - - - —
1) — : No change, + : Slight changes, 4 : Moderate changes
BROBARA LI, RBHOLKAS IV 1 THOL0  HRL, BREELRBELEER L. 6 THCEHM

Flrh 9 Bl (BATF9/1043 %) TRISMEIMA & bhvichs,

369 12T HTIXEEINLI » Tz, BENED
M RARE RSB IS RS 5D F R oMb
BTHot., El~EOT Y VORBINERE, #H5H
TEMNL LRI T, BT 3 THT3/10RZERA
Lboh, REOMOPAEICY vAROBOVED D
hic. 6 TEETEMILS SIEEE L7 0 RRIERREY
Blicok, FMECIBRCLY =40 VRROR
R BE L TWAEF BRI R, 6.9 2THOKH
FIOBET, V Vomk - FEMEOBIE R D bh
Jo. 6T-TCRECREFC I DN DD AT Y + R K
bh, WER:REE, &HsICHELEY Y V2R
BFfeT, RTETL bR EABOBEMERTRIR
% DI EAEEE S hie. 6T—14C BEC1I1/10 Bl &4k
¥ ) VARNTEI TR R B, 910 IREE L B
Tk o ic. BEETIE 3 TETI/101C 5 » A& B, 7/10
BB OB A FD bivlie, WREBE T BN
ERREHEELLER, BERcirz oEmERAR bR T
EACERTEE L, ¥ RBEETHO MoK
CpMESLD, TERRIERTER I A REARR OB A R B Y

OWA D IEE LD, BECRFNRCEELCEH
MR rcEs bhi, BRECE LA CRE
IR A Te DERD b ic. 9 « 12T TS » MITEE &
b, BHMEORMLS bBEE LY, BECE
MHE ORE I8 HEEN B - i, BRI SR
B U o R bivie, 6T-7C B X
V6 T-14CH T2 6 TR TH bR LEL (FHMEDOR
A, BYFRBECHBTREERE) RAbh$, WEMEe
HB UBMaomnsmDd bhi., FEsLUaET
EBEAEILE A DR ot U ISEIE R Eosk
IR, BlERE X OB RETH - T,
# =

MEEFHBEBEORER, AAP BEEOT » » ORMM
TY VARESD, MRS, FREROBEE cims R
Bdhht, ¥ VARBIEREO Y voMIOERES X
VRIBOEMC L vV RE LD EELDRS, Fidl
MMROWA IR O s X OB B o B R aRA e
IORALCLOLELBRD. KR CHFHEROH M
HARA b, ARBRbhigho T FclL iz, &
B CER O R Dk gEn b, MERIES kY
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UM COMBMPERIIF S hic & OTREESE L D
R, BRER LOREMBHERORRET - . BT
D~ T ) VREINRE L ARCBgESh, il

BPRBC S BRER A DIT, BT O MBRPEET S FRFE

LRBRE T eb D LEL bR S, BHTMROE
EAUETF Lo, RN B\ Th il s & UIFHER
DWA DB LB OHRBETH S, SEDHEETILE
BXINhhote, ZOBEITHELA TRV, BHO
BB U el B RIS BE L, Windk 2%
BERHCEL 25 » b CEHRGOEE ML S
Ricinb, AAP #5035 » Mo\ Th BRIEES
DIRFBR 75, MEREAOBELZREI Tt DL
HAEhB,

AAP BEBDOT v PORMBITHDRICY VAER
MMRRADREE LT, 1) AAP ofpf8, 2) &6
BEDOETHE L bhb, Starvation ORI FROEH
A% B h, Ko B MRS T 5 & OW|ERD
ne, SEHRERCOEEENBRCLL, BEI2H
-CB/10#33B1S L7z 55 X D Starvation DFAEMEANIE X B
hic, Starvation DERZL b AR ATR & LCHF#M
faRoRME, WROEME, BETOo~eL T ) vIkE
i, BT ERTE, BB CoRBUREREFHFEINT
WD, SEOBETRRROE ML LUK TORA
Rabh, K BE BBk EcoBdfigshis
ol DEOBZEERLIY, SEOERCEITSET »
FDFET, FRE S X O DEE L Starvation &
e, AAP B ks ERREL{BELTY
BADEEL LR, LBV Vo HAROERR X
CEMER « MO, AAP OBEr l5b0L
2 bh5. '

: X iy
1) Woodbury D, M., and Edward, F.: The Pharma-
cological Basis of Therapeutics (Goodman, L.S.
and Gilman, A, eds,), 5th Ed,, 343, 1975, Ma-
cmillan, New York
2) Davidson, R.J.L.: J. clin. Path., 24, 537, 1971
3 HEIRED  HREPEH, 30-2, 93, 1979
4) Hegesh, E., Gruener, N., Cohen, S., Bochkousky,
R., and Shuval, H. 1. : Clinica Chimica Acta., 30,
679, 1970
5) &3, SIENE | BARREHRE, 52507, 64,
1968, SFHIK
6) HJIl—5E, —EBE, FIEHR @ REE, $HIUIK,
455, 1957, Big&EI5
7) Andarson, W, A, : Pathology, 6th Ed., 69, 1971,
Mosby, Saint Louis
Explanation of Plates
Photo, 1, Extramedullary hematopoiesis in spleen of
rat fed with the standard diet for 12 days,
H-E x100 )
Photo.2, Atrophy of spleen of rat fed with the diet
containing 5% AAP for 12 days, H-E x 100
Photo. 3, Atrophy of thymus of rat fed with the diet
containing 5% AAP for 12 days, H-E x 100
Photo, 4, Decrease of myeloid tissue in femur of rat
fed with the diet containing 5% AAP for
12 days, H-E x200
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MNNG QRAZREME, RESREFRUCSELETT) - REAOBRCOLT

aR TS H H W =N b B H OFLR A OB OB

Additional Effect of Phenacetin and its Derivatives on the
Mutagenicity and Clastogenicity of MNNG

MIEKO SASAKI* SEIJI YOSHIDA* TOSHIKO NAKAO* and KOGO HIRAGA*

Phenacetin (acetophenetidine) and its derivatives, acetaminophen and acetanilide, have no or weak
mutagenicity and clastogenicity on cultured CHO-K1 cells, except clastogenic action of acetaminophen.
Acetaminophen (AAP), however, enhanced the action of potent mutagen, MNNG (N—rhethyl—N’—
nitro~N-nitrosoguanidine), The appearances of Quabain-resistant cells and chromosome aberrations of
MNNG-treated CHO-K1 cells were both increased by the simultaneous treatment of AAP. This effect was
not so marked but dose-response relationships were observed at the dosages between 500 to 30pg/ml
of AAP and 0.5 to 1,0pg/ml of MNNG, Pre- and post-treatments of AAP were more effective than
the simultaneous treatment. The effect of phenacetin was likely to be weaker than that of acetami-
nophen, v ) .

In the screening assay of tumor promoter iz vifro, an inhibitory effect of AAP on the metabolic
cooperation was observed in the mixed culture of chinese hamster cells, V79 wild—type cells and 6-TG
resistant mutated cells. The reaction pattern of AAP in this experimental system was very similar to
that of TPA (12-o-tetradecanoyl-phorbol-13-acetate, one of the typical tumor promoters), Although
all the mechanism of action of AAP cannot be explained by these experimental results and AAP
cannot be decided yet as a mutagenic and/or a carcinogenic promoter, it is possible to say that a part

of action of AAP, at least, is dependent upon this inhibitory effect on the metabolic cooperation.

Keywords : Acetaminophen, Mutagenesis, Promoter action, Iz vitro system

5 E

REGRWE - BEMEOERFEN « BEEY T
%5 %2 C, EHEMRY AR nvitro Az Y —=2vy
T A ML, BERCIL LT « 570 « BB O,
EROBHABOBL I L DR TEHIOHARD Y, ¥
TR BEOITEREFE L BET 5 b B ERF
BTh5. RaARF+ A =—RrsA2—HROEEEMN
R VT, SRBIEEHEOTREN « ROGRESRE
PEE OWTHRE LTERED, CORE, 727 VR
BREBFCTHDT T I/ 7=V, TaFeFV, 7
b7 =Y MR, Bk BREEWE ¢h%5 MNNG
N-methyl-N’-nitro-N-nitrosoguanidine) D{Ef % X b
CHETAHROD B C Eitbirole. ZOREHED
ERBFC O WTEARH LS, TR T I/ 7
= v, TPA(12-o-tetradecanoyl-phorbol-13-acetate)
LTS S e — 2 —RBOFEN in vitro DR
RTCREE NI D THRET 5.

MHEE LU FE

EREN - RAGREHRECRRICIT, HUBTEETc
B THRIER S T35 CHOKI fiflg (#+ 1=~
R m A & — IR SR B AR % BV Ao, AR Ham
F-12 881K (= » A1 #&) R 105 fF40niE (Flow
Laboratories &) &Nz lcBEW TR L.

BREMERHO»I T, 10ml B0 H 5 AEEE
(AR, TDwHEM) 1©5~10x10°0 CHO-KI fif
wEEL, 37C, 5%CO, MR+ c—ERL ..
16~24Rs R B E A BT In., —ERHEE
BELLOY, HRYELSUERKYE T Clilas it
&L, BOEFESEY N TS bic—BMgRy i
fo. FOH, MAE0.05% bV Y VEREEWTY T
AL b FIEE L HEEERIE R S Lie, S o iR
10°~10° % 4m! DFEB/BEE ANIBE 7 FAF » 7V +
— 1 (NUNC, N-14001, 60mm x 15mm) = HEEL,
FEAT AR E Ui, Thbb, HigEE2HE

* RS R BT IERT R M

160 HEHFHEXEAN 3 —24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, S_hinjuk_u-ku{ Tokyo! 160 Japaq
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w74 v (SIGMA 0-3125, LIF Oua LWET) %
ImM 275X 5km%, 14 HHECMHEYEERELT
Oua MHEMIAAD = = = — %R % . MIEHRERC 10°
~10° DRk 4ml O EFEERE AR Tov » — VIR
BL, —EHBCEERE L ThE ez e = —-Fx i,

HREMEO 2 v = ~PRR L L. 2ar =D

R1EES~10 v — VRV, EOFHErRDE. =
v = ~FRER S L ORRERFIRARC & hRdie

e EREEWRTO=R =%
Ehahalar 227 ERERER

PR Co=r =—%
RN S

+ar = —JPER

B EREBRET O TR, kb (CHO-KIL #if
A, TREEGNER S Ao NS Ul-lfaog
EEEREPIER Ui, EATEBILERE X » 2ents®, &
#amp L LT NUNC =1 #5 4 » o (NUNC, N-
1483) A L CEMERBRET o1, _

TR e X —HHROWRIL, BRTTREESTE
BEREEEHBYEZ L V5L 53 VIR (v
4 ==X~ s Az —fili SRR OBMks L 06
TGtttk (T2-14) %8\, &K e LTz, MEM
(GIBCO, F-11) w7 3 /B, ¥V EvEEF MY o oY
wmml, 4pLmE (GIBCO #&) % 5 Bl i
PO Ao, EEREAL LT, NUNC <A F7 4
v ¥ o (24wells multidish, N-1483) 2 HER L. In
Vitro CD S v T — & ~FE OB, Yotti 5P, Umeda
BODHEEH » Tl ote. Thibb, Fav¥ad
£y =ABHT2h, LIKIFOVTIMEELE00VTI (T2-
14) MBIEIBMEL, 37C, 5%CO: D&M T C—a0EHR
Lic. 20#, HRHER X006 TG (6-Thioguanine,
SIGMA A-4882) 5pg/ml #m%, X bk 3 ARKE
T5%. 3 HECEBREY WRWEYS i, Spg/ml
6 TCHRIMERK LML, 3 HE Z L AR TR
Liesih 1BEER L. 1 BHBrERRYR<CE
FREETE, 6 TGREEMED 2 = = — 2B LI
ZhERABIEY = Vb DSMED VT (T2-14) Mlan
BERIBELICT 1 » ¥ 2 2T, 7w E—x —BHHRH
FEABOAEY L, 2130 VEMBC 2 » = %%
T, BARHE O T 2-1481 e 73 5 s 2 A Ui
BRMETRE LT 4 v Yadlc) IWELL, 47 =
W 1LBEE LT, SAERR IO L BESSRBEY I
Elfar=—5t42007 « LVOFHER & 5T,

ERBRE =

WRWEL LT, 72 7 377 = (Acetamino-

phen, ELERAHRERE L LCELHERL VHES
NI REBIEE, DT AAP LIEET2), 7R F7 =%

FV (7 =F+Fv) (Acetophenetidine, FI3 019-
00412 APT kmgd), 7+ b7 =Y ¥ (Acetanilide, F1

' 011-00215) %‘Eﬁ)ﬁ L, £ T DMSO (dimethyl sulfoxide)

WL, W0pl/ml Lip% X5 EBRC ML . BR
EHE L LTk MNNG (N~methyl-N’-nitro~N-nitro-
soguanidine, Aldrich 12,994-1)%, ¥ =% — & —4& &
L iz TPA (12-0-tetradecanoyl-phorbol-13-acetate,
SIGMA. P-8139) % Hv, BB E L.
' & 7

Fig.1 @ MNNG % X0t AAP OZRFHRBROR
RERT. BRESEHWE <HH MNNG iz, fEge
By 7 A4 vitEROMBER A bh 5ht (Fig 1-
A) AAP TiZz OB B TAHBR Y ERERFRIZMHIT
twnh Dk Bbhie (Fig 1-B), 1k 2 A2,  fliladt
LEREMNERBREL T CTREL T 50.6~1, 0pg/ml
OMNNGE, BEECTREREEOZR LRI, AAP
30~500pg/ml il M 545 L, MNNG
15974 VBEREO MBI, M AAP o
fHBIL T, MNNG Bmoga s b#mli. MNNG
lpg/mly, ZEED AAP 1z X 5HEGEY Fig. 22
Y. TOMRHEL, AAP B kEEEY 30
APT HYXU AAN LD LI DA, AAP OHHREM
BbLBVLICBEbhiz (F-2TRLTWiEW),
AAP 1 X% MNNG {Eikic i1 % sz s etk
ST L LB/ 57, MNNG ik igimd
BEREERIEND D, AAP ) Z OEMIIEET
2, WET BRI RS ORGAREO A
BEHEM b DT, HERLbOTHE LR
bhic. Fig.3 woofBy 73, Miao mmiE
Fig.2 WRLERBELL A—TH50, v 714 vii
MR O HBSEE B b B OB\ 500p2g/ml AAP ¥R
MO TH2~3E T e\ M, BREREAEETS
MREER L D IR2 T 5. i, RRERGHE

MHFE vy TERGICEE, COERRED LV, Ei

AAP @EE®—gie LT MNNG JEE#0.25, 0.5, 1.0
pg/ml L8 2 IR AW, RERASHEERE I MNNG
EECHEBILTHINL, ZOERAREENLTLOTHD
L HEED D bhic (Fig 4). _

AAP Oz DEMIZ MNNG 0B RERERT 2 7=
-2 —HRTHD T ENTFHEINOT, AAP KX
5 HABAME O MNNG B OH, X B0«
DHEICAT o ek 25, BRI AAP CHllfas

CBELEBARE, Y784 v itEREO MEEEE,

AAP « MNNGHEEBHELEDBE L & 2 b 5§
B & bR, :



99

® oM & OB O£ #H 32-2, 1981

—
JOATAING mo_\ / wesny JUBLSTESY UTeqen) Jo Lousnboxg
002 0oL 05 0

T T ¥ -\

1.0

005

%001 .08 0
O-——-0 £ousToTsyd JuTaeTd 9ATARTOY

MNNG pg/ml

]
500

1
100

10

: . *r—=8e
IOATAING L0l / quesny juejsTsey uteqeny yo Lousnberd
00z . 0oL 0§ 0
— e v
O - o
/
/
/
/
/.
/
/
/
Mv ]
[
) o
{
\
\
\
\
\
d
. e
-
\\
o—~ 4
%001 05 n_v

O———-0 foustoryyy Surqerq 8ATgeTey

AAP pg/ml

Mutagenicity of MNNG and AAP

Fig. 1,



100 Ann. Rep. Tokyo Metr. Res. Lab. P.H, 32-2, 1981

f
g
.; .
g g
)
el
e 8t o
~ ° ©
43 +
2 5
= A
]
[
P
0w
9
& gl b
o «a 1
g t
: :
«
8 &
&
o
B
=
2 o
ool : : . ;
& ) 3 62 125 250 500 -
AP .ug/ml  plus MNNG 1ug :
Fig.2. Additional Effect of MNNG and AAP
s0% [
R
q
o
P
g
H
[
o
-4
30% |-
20%
P —
, t//p
108 | v // totel aberration
// o0
0/ i gap free 00
’I’I L 1 (N 1 1
o} - 31 62 125 250 500
( AaP pg/ml)
+ MNNG 4pg/ml
Fig.3. Chromosome Aberration Induced by

MNNG and AAP

Fde, in vitro TS e~ & —EEE BT 5 HEEn
Trosko —JRic X DBFKE R TV BDTY, ZDFHER &
h AAP OFEMEZRE L. Fet—2—WHRE LT
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SHCHRE LR L 2h, AAP ORIIER A& — vt
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TPA CEHULTWBZ Edbhoie (Fig.5). =0
Bob, AAP wix TPA rREEE, 6-TG mittmiao
6-TGE—6-TGS ~DHHHE (metabolic cooperation)
X BEEZEETS X5 RERARSL L Ebh 5,
% ®

AT T4, AAP RIREREERRD bR
i, EREYE » MNNG D ef% iy 258 Ok
DWW TR e nt, SEDEBTIE AAP 2 MNNG
DEAFHRNE B2 is 7. CHO-KLffaS Hvic v
7oA VIHEERERCAENE DL, AAP KL RE
HEIERD DR, RECREFREL AAP 553
ALTEYY, POECRERRELTREE, bk
B OBEEE 2 TP 5 2T, AAP LERD DY
BehsdrEbhs, AAP OO A p =R A rBIL
T, AAP ﬁbﬁ:@ﬁ%%fxév@ Lbicififig, 5\
R MNNG o X 5 eiih S B R B 5 %

RS U TV B (b B BN, 55U
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MIB U IR0 ERIERIZ AAP It X h I HiEind b
7y, EDEETEND BIDIE, MNNG LB DORE 4
ORI AAP 285 L7cRBRET o 1oht, MNNG &
AAP RIS X 0 L AEBHE T D LT R
FADHMBUFEEIR X v &L k3 EHARADR LR, L0
iz AAP QUBER T o e B BRI B TH Bh, ik
BELRTWEWCRER. oKL, BTR
BiRfFhTH B, Eiz, AAP KMNNG D L 577 v
F LRI L COLBEHREEL b oOn, BREED
B LCnnk, LoFKcBELTh, fERAEBFO
BRI B W o OFREMRYEY AV-THRTSZ &8
METH Y, ERHELLTTWS,

BHCRLE v~ % — HiErBIL Tz, NUNC
FVv— MY BAZ Y ~=V TR IOERTHD, X
DI ER AT » THEEZ ST WS, L
5, fAIENToERTHECELUOEREATED, %
7o, 6-TGE #ifg % 6-TGS fifaD RE B ERTT»
BB\ Th, TPADAx—vE AAP D2~
VIERWNEL DT HB END FEEER AR 5L,
AAP BARBIBRAZEET2HETH D & LIRITIFHESE
LEbhA, COEEFELBLE, AAP i1 b MNNG
DL REM: « PEARTBRERCT 2 HEHROL
Sk —#ik, TPA o re—s—~fFHATHEHLE
b, COEECEL T, Figb oz —-vhb#
22152 APT (7 =725 V) dBWibT»E—
F—{ERR IO LRI NRS, 7 =T eFVIREL
T, BMERTT vt — & —REBEDCHEY b
D, 7areFVOBERORENR AAP THH 5 LE L
BT = eF VORBH LR TRSTEEDCH S
BECH 5. APT % AAN (acetanilide) DfEf & AAP
OV & DRRC 2T HEE T T T 5,

= #

T f = Ao AR K —HREEEME CHO-K1 # A
W, Y7 ViR O MR R IR L Uiz invitro 2
REREBRERCE\WT, 727 37 VEEDR
EREMWYE THH MNNG O BET 508205
B LEBDI. OfEAITME i AAP D& X BT
Bk, AAP BARBBRFEEEREIZED AW &
23, MNNG w4 5HRGR LA RENRD, FicZ
ORI REAREFRIET S WTh A AR bh,
MNNG & AAP #FRC/fF A S el fifg T
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% VIR T, REAZ ) —= VI DOBETIED S
2, AAP & TPA LENORBIHFHREHENTED S
Ric. SO kb, AAP OERDLI L —8s
I ERFER S w e — 2 R TH D EFRE R,
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Table 1. Frequency of SCE; per Cell in CHO—Kl
Cell Line Treated with Various
Concentrations of Cychrophosphamide(CP)
or Dimethylnitrosamine (DMN) Activated
with S-9mix Prepared from PB-, MC-
Pretreated Rats,

dose No. ‘of
chemicals S-9 (pg/ml) cells
(mg/m/)° observed

100 6.09+0.26

SCEs/cell+S. E,

1 50  10.8640.46
2.5 30  18.13+0.93*
PB 5 50 29,9040, 84%%*
10 50  38.10+1.36%**
25 10 62.7012. 73%**
50 —
= 80 6.000. 26
cr 5 50 5.5640. 38
25 50 8.7240.47
50 50 9.26+0.43
MC 100 50  10.3440.41
250 30  20.53:4£0.78%%*
500 30 29.00+0.95%F*
1 ° 30 32.80&1, 25%*
2.57 30 . 48.25:2.60**
5 —
1 ° 50 9.90+0.56
2.5° 30 12.87+0.79
-5 ° B0  22.34+1.08%
PB 10 © 30  23.3041.23%*
20 °© 50  30.041.13%%
: 30 °© 30  24.43:+1.32%%
DMN 0 ° -
1 ° 50 8.18+0.42
2.5° 30 8.06£0.57
5 ° 50  10.98+0.53
MC 10 °© 30 12.00+0.89
.20 ° 50  18.3840.95%
30 ° 14 7.85+0. 64
40 ° —
*  P<0,05
sk P 0, 005

BWDS-9mixCEMAL Li=CPt1t, 25pg TSCE[1162.70
Jeell LEERACE L, REGRERAMED 50pg T
2% L ERICREL, FOR¥ L exchange METH -
Fo. ERMCHEED Y OTL2 5mg 748, 25/cell £ SCE
BHINE R7e, Rtk REE Smg T 20% OBREICE
F9, 10mg CIIMBEEEL R E - THOUBITHBA L
BRIt PBEMC 3# 0 S-9 mixst CPizst L
TERENRRECELT 5 ARy ik 5., SCE
OB PBHE D S-9 mix TILCP 1pgl0, 86/cell,
10pug © 38.10/cell THh 5 DR L, MC FHETIL,

100pg ©10. 34/cell, lmg T32. 80/cell & #5100 DZEMN
Hbhie, FhefffiEroncd, BREFEHED
%453 PB 35 T 1 CP 25pg T 19%, MC H#T I
5mg T20% &9 200 fEDERRL, PBHEOHR MC
BEO SOmix kKA L D FHEMGE CP 2B\ LI

—7 DMN w4 PB %5 X8 MC gi#io S-9 mix G,
SCE, HtafkR¥ L deigmseicn, SCE monT
i3 PB #5#c s\ Cl¥ Smg T 22. 34/cell & F R a3 m
BE SR, 30mg CREE®D 30,04/cell #RLIR, MC
FECITARCE S BT A b, 20mg TREOD
18.38/cell &, %o SCE #ikir PBFE0b DItk
~YEL, 7% 30mg TS hTw S #ifEd L,
#o SCE FERET LTwic, RaERETOWLTUL,
PB,MC $# D S-9 mix k3. DMN 30mg CEEH
Billad 22%, 23% L¥mse, £ORHEL exchange
¥ X OF break OMIIAETH 7. ¥ %ed0mg Tk PB,
MC3# 2%, SRMIR ORI T,

i PCB %o S-9mix # T, CP,
DMN o SCE i X O EREFBH LR RE L.
SENLRSETC PB 8 XO"MC HiED S-9mix % J
W, AP O WU RN L 5 R Y B DT,
ROBRL&bET, HEBREERRE.

CP i3 Fig. 1 iR L7k 51c SCE, HefafkBE L 4 3
D SOmix CLHICEERLES LEANR O, FOME
Aoz PB,PCB,MC %o S-9mix DIETH 5.
SCE X 75 &, [PB & MCFEHD S-9Imix T
X FDE LT CP AR 100 O ER b 28, L0
FBIBEI IS B o 7e MC FHED S-9mix TH S-9
mix EREDO CP o SCE 7~ S~y 1/400D 2B
ThHy, Abhke S9Omix OFRITFED LR B, —H,
HEfEREBROR bhic CP A%y 3D S-9mix
DT % &, MCHETRINRE S BVRER
HH20% 1% PCB 3B 0 g4 D1, 000£%, PB BEOBE
D2, 000 ThH %, ¥ REAEREOBES L s R,
SCE nBZERA», b LIk BERETH > Mgl
HOBRO R LR A0S hin - fifao R % BE b
G, 3D S-9mix &b CPEEH 5> IEkLEOHA
Lz, SCEQ RF-RafRED LA~
LR, o THIRBEAED, CP ORLEBEND
SCE K LURAEMAERELYHR LI PB FHEDO S-9 mix
ERWTRLEL, 1008 THAMAT R shith -7
DR, S-9mix ERINCLE C OEEEIE 20mg &2, 000
g0y RL 5. CP oREEEMIE, RAak~D
fER & L b MBS DTV D EELS. '

DMN iz Fig. 2 iR Lichd, 34D S-9mix L0
SCE ks IURBAERFEOHINMNA L h. Ll CP
%o SCE, RuafRESRREIRE T2
TC, FO—75@52nTh Y, HEHFFRECD
KREBREFR LI o7, 3D S-9 mix O BT,
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Table 2, Chromosomal Effects of Cychrophosphamide (CP) or Dimethylnitrosamine
: (DMN) Activated with S-9 mix Prepared from PB-, MC- Pretreated Rats.
- dose No. of aberrant gap break
chemicals S-9 (pg/mi)° cells cells ex® " ot?
i (mg/ml) analyzed (%> Ci» G2 C G
— 100 1.0 ‘ 1
5° 100 5.0 2 1 1 1
PB 10° 100 7.0 1 4 2 1
25° 84 19.0 1 1 10 5
50° 25 92.0 3 15 27 7
. 100 —
- — 100 1.0 1
CP 50° 150 4.0 1 1 1 2
100° 200 5.5 2 5 2 2
MC 250° 100 5.0 1 2 1 2
1 100 3.0 1 2
2.5 100 2.0 2
5 100 20.0 3 6 12 3
10 —
5 100 4.0 3 1
10 100 5.0 2 1 2
PB 20 S o4 9.6 1 3 2
30 100 22.0 5 8 5 10 4
DMN 40 —
10 100 3.0 1 1 1
MC 20 89 2.2 1 1
30 100 23.0 6 7 16 3
40 —

1) Aberrations of chromatid type
2) Aberrations of chromosome type
3) Exchanges

4) Other aberrations

2 DEM/LOIE 2L PCB, PB, MC DJETH 5 L EL
Hh sy, SCE ©ik DMN 20mg Cro#fEk PCB
EPBCHENR O, R0 AREREL 3ELLHY
iR D bhT,
5 MC i)k PCB #%#E 0 S-9mix © DMN o0&
ZHLWIOIBEY, LoFER CP LOEVHARS
Fohie. DMN oWk Matuoka &2 o SE43E % N
%7 ATED SO mix TREMREFRLAIHEND
%23, thicksk DMN 3mg T PB BRSO
60% DREERTL, KT PCB#46%, musE, MC
DAL > TEVbhbhOBRERL 52, Buvici
FOBAR L ONEA L R - TEY, cozin
LLEREYERAZ Y —= v 7T B0 S-9Imix &
DWTRFHEETS BEND 5-Bhb h3. 3bic
CP RS e S-9 mix OB OB L Bk &
FiEzx, CP 25pg €3 EDS-9mixie 2T £DSCE
B Uice, PBEBE S-9mix 23 60/cell LI kb D
SCE %R0k, MC BFETCIIRAFEREELE
fbicl, FMEREWEERA 7Y —= v 2T BE, REE
b L 2RaEE LERELC, AV 3EYHITED
& LSO mixDBEOBRIEAFEE CHS. PCBT
FE U S-9mixk, KHECHEREYE 2 EELT

FDEORLKRE SCE it

BEELNWERFEDR 7 ) —=2 v I/ E—BcEHINT
WA, &ED CP 0 X 5k PB#H#Eo S-9mix DA
IOHROR LR BWEP, MCHBETL ) EHCRA
GREXBRTHEEbLRS styrene monomer DEAED
&, invitro ORBBEBALELBHVIEAZ ) —~= VI
ik, ZTOREWS SOmix wonT, HICLOBRNENE
THoleh, RERFLRIBERIE PCB FELMO
bORDOCTHEEE S BERD S,
= =1
BIZEREWHE & L Tabh T\ 5 cychrophosphamide
(CP) 35 X vt dimethylnitrosamine (DMN) {9"C,
_phenobarbital-Na(PB) g% 3-methylcholanthrene(MC)
THE LI S9mix v, D SCE sk vt Rfafk
BELTHN-. £icBie PCB CoOEBRLEHE, 20
EHILfER % SCE i J UROAREBIT OV CHE
B U, 20#EE CP i\ <k PB %X, PCBH
#, MC FD S-9mix DJER FDERLERAIRL,
ZOEMALERT CP O fECIMFEMCHEE L Dl
KExlcENR b i, —J) DMN i, 3#D S-9
mix (3CPIC I~ OFEHEALIEAIRTE L, Bk i Hb T
DMN Fgicd 3BOMTRERZZREbhnh o7,
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Changes with Age of ATP Contents in Rat Blood Measured by
Bioluminescent Technique
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‘Keywords: 5 » + rat, 75/ vv=9 v ATP, iy blood

BORER, TEcEsWTHEIMER GRLRERERE
BHD w328 RET 5 LITmEBEEORL D
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DFF y PREETS X 5 CHERCEE L, &84
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TR (4 #iE20~100g, 20~800g; & H SU/ERF
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EEIRAESS (/DTN LB 2 nKE I 7 -
HLZEES, b RLUKR Y Y 2 VAE LY S ARF
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L, Bk 0004l Az i L < EAIE LS 25
B (M0 FHICHY) & L. ok, ATPE
FIECIZE HRIEFR L d 0 (L0005 H FiciE
WY &, ~& ey (Hb) BEIEIT 100 EHEROD
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—B0CK IR L, HAKKKFCCHRBELCHAL
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F— FIC X D BRI UIEME (Relative Lumine-
scence Unit=RLU) » L CHARIES.

(2) &3 : ATP (Sigma #i, adenosine 5'-triphos-
phate 2 sodium salt, anhydrous MW,
507. 2), NRS (Lumac#, ATP JHiE3E), HEPES
iM% (Lumac 84, MgSO, 0.1M, NaNj 0.3%, pH

of free acid

7.75), Lumit 333 (Lumac #, Luciferin-Luciferase),
~zFy F-N (AARPEHEE) .
(3 ATP BOAIE
Spny NRS ATP E#yg HO Total
@ 10 100~ 0 140 250
@ 10 100 5 135 250
® 10 100 ¢ 10 130 250

By pl, ATP m#y 1. 0ng/pl
AL L 5@ATP Ong, @ATP 5. 0ng@ATP
10.0ng #RPHOFCEHRM UIicd DR TR U8, Luc-
ferin-Luciferase (Lumit 383%) 1vial 5. 0m{HEPES

HEEOE N TR B IR D e DB LIS © 100 %
‘Lumac Celltester 1030 S3&Ew CHiED, @, Ord
EL, BERECRIESEERT 5+ b vERIEREL L
THARD, ©, @, @DRNHRE L ATP Hing DB

‘777w y L, 777X pERYERNET

Changes with Age of ATP Contents in Rats Blood.
Vertical bars indicate SD,

Table 1,  Changes with Age of ATP and -

Hemoglobin Contents in Rat Blood

weeks

e’ ATP (mg/diBlood)  Hb (g/dl Blood)
birth M F M F

0 52.247.46":249,1+6.97 14.9+0.61 14.9+1. 40
1 49.3+2.75 50.3%6.72 9.94:0.30 10.3+0.38
2 49.61+4.00 44.0+2.67 9.1+0.73 9.41+0.38
3 42,947.11 41.249.80 11.8+1.27 12.040.83
4 30.0+6.15 27.8+4.60 11.5+0.46 11.941.50
5 19.44+1.78 19.1+£2.92 12.8+0.88 13.3+1.07
6 25.8+5.01 22.2+1.76 14.5+0.88 14.6:-0.64
7 22.5+2.53 17.0£3.41 15.340.44 16.4+0.46
8 19.7£2.05 17.1+2.52 14.3+0.35 16.0+0.61
9 27.4+2.61  20.3:12,72 13.9+0.41 15.14-0.16
10 22.6+2.37 18.0+2.73 17.0+0.29 16.54-0.67
15 17.5+2.88 13.9+1.52 15.240.51 15.1+0.31
1) mean+S.D.

2) No. of rats measured is 5,

Ly ATP mhRoic. ©, @, @F 4« 3EFTOTkW
FOFEERER L. " ‘
i, P5ESEE Lumac Celltester 1030 i X % Hlse

Sfix, BE : EiR, Function: 10 (B4 10 ﬂ')
Sensitivity: MD Ch - fo.
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6. NESOELCEORIE AR (100 FHFD
1W0pl BB o7 vrb~2s vy 2ORK (BEH
WA 2.5ml &g BRI TS5 5B Lt Cary 174
SN AV T420nm I CRRE A RIE L, Blicfril
LIBBRI D ~e s e C VvEERD.

BERERELPICER

BREE X 0873 » bR AWT, Ifith ATP &%

EYRIET L O WEL, MACEBT » tlik ATP
BT {ba st Ui, Fig.1, Table LemLil, ~
/e vgMho ATP BB acHin UE%
2 RNT €~ 27 B LI Btk 58 TR L
A5 6 EBININSG &R TS LT E
FRZDBRE. LaLOK A %oo ATP Bkl

BEHEARLEL 4 L el Uiz, FhmiEdidy o
~% /e VvETBAEBITREM - ST, HEg2
WETAMERYS LEE 2 BRSWTRIEE o) DR
A BEm LA 2 ISR B B NRE UfERRL
fo. ThHDT Ll vEBE2BesTs ~E vy
WHDATPEREVEL R LD, &5 2 Biekl) 5
M dl ¥ho~x /ey B29EE EV (9.1g/d
blood) & LK EL pdw TV B EW2 S, Wintro-
bel2 !t bD~E Ve ¥ VEROWT, £H1HTIX
19.5g/dl Tinvis DB itk LENRDEL (11 2g/dD)
DB AL T S ERME LTV 528, HAeH
FEHARNT RO ENE L HL, MRS D LR E
VD TED X S IBRNEE 230 &FL bh
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i, BEBRHELLT » bOGEOLEIT Fig 2 @R
Licii CH B2, FBKH 407 » 2 TChHBTLEE
B BEERLREEETFTWELELLRS,

& Ei]

EMBNERE LD 5 v e ATP BEoméic k528
2R Lic b 2 ARDER LB,

1. ~Es/evegXho ATP Bk ®SimL,
2B T — 7 RELLEEBAS L, £% 58N
el T 5.

2. I dl %po ATP BiXHABEERRELEL
PASSRA LA 5 B Rkt 5.

X iy
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Nune pl#te #H\ 7z CHO-KI MH@,O%&WEZH’F&

EF H OB O ek EBET

bR

BT, P OB R OB

Chromosome Preparations from CHO-KI1 Cells used Nunc Plate

SEIJI YOSHIDA* MIEKO SASAKI*,

TOSHIKO NAKAO* and KOGO HIRAGA*

‘We used semi-microculture plate (NUNC multi dish, N—1483) for the chromosome analysis and

. cytotox101ty assay of cultured Chinese hamster cells (CHO-KI celD),

those obtained by the usual method,

NUNC multi-dish (N-1483) has 24 separate wells,
It is possible to conduct experiments for 4, 6 or 24 dosage levels using

of cell suspension per well,

a single dish.

and compared the results with

each well being capable of cultivating 1m/

The results of the experiments using PHQ (phenylhydroqumone one of metabolites of ortho-

phenylphenol) are discussed, For chromosome analysis,
to facilitate a microscopic observation of 150 to 400 mitotic cells,

it was suitable to use 4 wells per dosage level.

cells collected from 4 or 6 wells were enough
For cytotoxicity screening assay,

‘Although such problems as regards the solvent concentrations of test chemicals and difficulty of

statistic analysis arise in the experiments using these micro- or semimicroapparatus,

this  multi-dish

proved most suitable for the screening assay of toxic substances because of the smaller amount of

medium and toxic substances required for conducting more experiments in a shorter period of time and

.a lesser space.

Keywords: Nunc plate, Chromosome analysis,

% £l

BERMNEE BV CORBARBIIBERL Fhbh T
BY, CoBEMROREoSL O A FIRLE OR
BAERERD e b7 MfasEmRE, in vitro-mutation
assay, J O in vitro-promoter assay g ¥ ORI b B
AT TWa. —7, Ay Ay CoRRc
B TIERMROEHII b BAADC LERERH OE
FBOWTHERETREAIN L 0opbD. ZFORT
WSRO MK B A — &, 0% D, incubator Dk X
BRIBEND BHEIHEERATR 5 R TR KT
2EBhy, HEREMOPUEIEENRDIATHS. &

DZ ik, HRCHGBERERCBWILE OFEHREC
DT FHEYRITT. chbOELERUSEEN

DN TTEE T H AL DM R O FET ORRHAHE
5LDLELS. X THE, MKBERHO—OTH
% Nunc plate % i\ CHRAGEALIFH LAK O
WaFVBHE L OLBEE 1TV, BT OKERLY
bhicDTHET5. Fi, Nunc plate & HWTTk

Cytotoxicity, Phenylhydroquinone,

CHO-KI cell

7= orthophenylphenate o R EY ©H 5 phe-
nylhydroquinone DMK O REAREROERICD
WL B THET .
FHERTHE

1. Nunc plate: Nunc g~ 55 4 v o, 24well
(4x6), HEHEERE 1.9cm?/well, ARE 3. 5mi/well, j: &
& 88x183m/m, #'V <= —{RFEEF L OWEFEH L.

2. HRROHESE Ml CHO-KI fiflus A7,
s 12RO (74 15109 B O LA M B R Y
Licdborfvi, iz by Fovick by s AHEE
D HIRES M MRS 2 R L Al e e 1.2
% 10%/well/ml D Nunc plate oL, “h
%#37°C CO; incubator K?xhﬁ%%%:ﬁﬁﬁébt o

3. REEERER BBOKT T 590 HTE 10ps/
mlBED 24k & F EEE 50pl/well OEISTHML
fo. 2 3 FRBEBOMCERLABER O EEEREE
DHEV L YL, Flame-Dry ke & b A% IRY
L=,

* BORERILAG = BT R BT A A

160 FRAHHTEREAN 3 —24—1

* Tokyo Metropolitan Research Laboratory of Public Health

24-1, Hyakunincho 3 chome, Shinjuku-ku,

Tokyo, 160 Japan
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4. {5k  phenylhydroquinone (BAF PHQ &%
) EHELRTEMESC Lot No, FCRO 3 0% 0%
i, ) ) :

5. Nunc plate (24 well) [k 3 PHQ QiR

DBFE :

() PHQAEMIEZEERELABESOIN—FK
B EREERBY T 556, HEAE T RN
B MRS ERE LD, —Hey BN RET
BidDF 4V aban=—HFREERDLDDOT 4>
2 T TEEETAHENLE DR T3, ZOoFKRR
#SuC, PHQ AEMIEOD = » = ~ TR Z /.
8x10° D% 10ml DREEE L A # T AR
T—BiEg Lo, PHQ € 24 BSREAE L, PHQ
1310mg/ml DR EE R dimethylsulfoxide (EIF dmso &
W) REEL, £0100,75, 50,25, 10p] & AWK N
%o, 24BERA4%, PHQ 0¥ dmso ®inx Aol % %
T, WEYIERE CTERBELOBLH L WERREY A
h, SOE—BERLE, CO%, Wik Y S VT
¥ AE L b HEEL, EEMEORET LTy et
BL, FARCEAREREET 4 ¥ o, 2w =—TBHRE
DORHET 4 v 2 RO Nunc plate &L, =2r=
~HBREORIE O fdlt, —BMBcE L car =~
PRELHE L. ' '

(2) PHQ gl (EER : O THR~0il,
EWLBBEIRE LD = = = ~TYRRE RS S
Wk BN, Ke, iy PHQ CAE Lo bLEIEE
TBHE e, BECHEEESFc. Nunc plate 6
How AV, & well B b 100E DML IBEL, —8B
BHLOb, PHQ M Lz, PHQ OIEEEIT25,
20,15, 10, 5, 0ug/ml/well ® 6 X L, —FH 7z b dwell
BT, ALERRIE 2, 6, 8, 24, 48MRIK U5 HIE
L1, B—F v — b EH Tk, SNEFEE, BERY
B THIRE R L, FILWERBRE AR TE DIRER
Li=. 5%, £ToBBERYBR-CHlRYEE « 3
L, &llkae=—%HEL1

6. PHQ DO#EMHEHE : dmso R B 3w B4R
B OWRGRINAE R 10p]/well DEIEGTHEML, 3RV
QARSI A 1T 75 - 7o, Tos, control i% dmso DFk
S LABBRMUICS 0L Uk, Raf@Afras. ©
BRLHFETHR 7. '

EREOER

Nunc plate & BT 53O REAEIIR
WooiER% Table 1 KR,

Nunc plate @ 4well B¢ 6well & B oD 1ml B -
by O ZIFREAMIIE DR 38~50R VB0~67Th b,

Table 1. Chromosome preparations from Nunc
plate and T, C Bottle
. . Mitotic Mitotic
Medium Slide cells cell/ml
Nunc plate ‘
e 4ml 23 150-200 - 38-50
Nunc plate
& well 6 m! 2-3  300-400 50-67
T. C Bot,
1 Bos 10m! 56 500-1200  50-120
Table 2, Cytotoxicity tests of PHQ on
CHO-XI cells(1)
Treatment of PHQ*!
25pg/ml 10pg/ml Oug/ml
*2 28/ 1x10° *3 00/ 1,2X10° oo/ 8x10*
0/ 1x10* o/ 1,2%x10* oo/ 8x10°
0/ 1000 163/ 1220 oo/ 800
0/ 100 31/ 244 143/ 160
*4 7 0,028% 13% 89%

*1 Cells were treated with PHQ for 24 hr, and
* then trypsinized,
The cell suspensions were replated into the
multidishes.
*#2 The results were shown as;
_colony numbers/seeding cell numbers
*3 oo : Large numbers of colony, impossible to
be counted,
*4 Plating efficiency;
colony numbers/seeding cell numbersx 100 %

HD50~1201 e RETF DI WFERTH oo, —RIZHD
B tRBOBASMEE AR hioRaME 1 dose
EoWT 1008 &S 5 DA BETH D, Nunc plate
gwell $ L1z 6well % BV i@ mdiEmin 2 ~ 31
fEh, HhEIRIR23150~400BHIEHES. oz L,
Nunc plate 2XPAEERBRCTESICHER 5 OTHB
ZERTRETBERTH T, Fiz, Nunc plate {I—
HT4~60 dose MBEHKS LV HAL DB, 20
Z Lavt, Nunc plate [ ZRBEHBRBORA I Y —=2v Y
CHELTWHSDEEZS.

&ic, Nunc plate % i\ 7z PHQ D iRzt stE: o
R TH B, Table 2 & PHQ 25K 0104g/ml LT AR
BO2e = ~BRRCET EE2RT.

BRI, FRELCHEEED Y E L cze = —F
& LCR L. PHQ ©100, 75, 5028/ ml AL ERHIREIE 105
MRRZIBELCBHETh 2 » = —HRLEL Ebhicd
oie, PHQ EAEHONBTIX 2 v = —~HRRIZ89% T
H5BORNL, 0pg/ml © PHQ C4RLILE L i#l
Tk, BB L5 e = —~HRRIN13Y, 25¢g/ml
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a 120
1)
H
8
<
& 100
g‘ control
®
Lp]
o
80
=
o
o
N
60 -
-
401 - PHQ Sug/ml
T
20 1 A
PHQ 10ug/ml
od 4 — i "
H ’l i 1 1 L s / 4 . I, I, 3
0 2hr 4hr 6hr 8hr " 24hr 48hr 5days
Periods of Treatment '
Fig.1. Cytotoxicity of PHQ (2)
Table 3. Chromosome tests of PHQ on CHO-KI cells
Duration Chemical No. of Total gap berak
.of treat- cone, observed aberr-
ment (hr.) (pg/ml) cells ations Cl C2 Cl C2 Ex. Ri Di, Pu, Ot.*
! 25 150 10 6 0 3 0 1 0 0 0 0
3 5 100 1 1 0 0 0 0 0 0 0 0
: 0 150 2 2 0 0 0 0 0 0 0 0
25 84 9 6 1 0 0 0 1 2 0 0
20 87 9 3 1 1 0 3 1 1. 0 0
12.5 123 11 8 0 2 0 1 0 0 0 1
24 10 149 11 2 0 1 0 2 2 3 0 1
6.25 122 9 1 0 3 0 1 5 3 0 0
5 100 6 2 1 2 0 2 0 0 0 0
0 100 4 3 0 0 0 0 0 0 1 0

a Other aberrations : 1 malti-aberrations, 1 errosion

METIE, o T50.028% Th -7, ks, Th & FEFR
Fle o BERFEERG T, 2B~ # Ak e,
PHQz1zCHO-K1 fifa i+ 2 £ RFEHIIZD bhis
iz,

Wiz, Nunc plate @ well 7z D $91000F D HHiiE % 1%

iU Cfiis - o fifasstt (EEE) OFR% Fig LioR
3, 5pg, 10pg/ml PHQ QB CAEE L AR
BILC2 e = ~BREROETNE I, 15, 20, 25¢g/
ml 0o PHQ COE LML, 5 ABOEE « Rk
Ridar=—%2BR Uithot, ¥, 5HHLR
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RO MR, =e = =5 ofifaEs oD
MlER X v AL,
BEOHIC S 2 r = —REOETHRR bRI-D,
B v 7e dmso % 10pl MWL TWB DT, 0%
BThDH LB,

R, REERBROERY Table 3R,

PHQ o 25pg/ml 3 B[4 CRF MRS control
CHLERLHE R Ui, £OBR L BT gap,
break ‘G v, exchange 4 —GI B S hiz 2%, SED
control @ ERBREEOHEN 1.3% (2/150) \»5
ETH 2 HBEE CTERL TE A control @ back
ground (3~4%) &L, i h OBHEETH -, &
DT bbb, 25pg/ml EOREHFFEH6.7% (10
ﬂ%)&u5@&%##%6?%%&%%%%Lt%o
Rz 0 3 BREALIE T dose_ B LERN LT
5. ‘

LRIT, 24BERSMLEECIL 5-2508/ml ORI 6 dose % B
BT » fodd, 25 0020 pg/mI IR &\ i PHQ
X ATREAEI E 2 5 < MR IS4R O8I &\ 5
A IBTH o tr. 5-25ug/ml IR D\ 10 B
$0%, control i AR AMIMERL T, A
B 5 MR bk, —F, 25, 20 ROV12.50e/
ml PEOHRHRTDREN gap ¥ E LT HOEHNL, 10,
6 25 Ko 5pg/mi BT éi&changé; ring RO dice-
ntric chromosome & \» % A A BRE N L HE I .
CHLORERAYECSES LICBEHTED TT &,

4E, RatcRBRofElE v o & TR
D—2>TH 5 Nunc plate % B THREEFEEARDIEES
T ofe. (EEFEITER AW TV B HEIH & R0
¥, 2D, 2w FORE, EBEELLTHVE.
0.075M Kcl B DR XA T LT - Pr, B
IR R IEBAR N 2 ~ 3 IFRITTRETH h HZR LD M
b 4 KO 6 well & HVT 150~400 EELEH K. =
DFBERCRERA T BB CORGBHEROFER
REERTAOHEAR N Z & ol Efz, Nunc
plate TRV 2 HEBEROME OB IEREY A\V-CT

MNE\ vz = - A, S

75 5 IR Hei91/10 & e < EENC AT e 5 Mla stk
BROGAARBIC I\ TS CRIFINEERETH
BEELD, ¥, BBRCETBEBEAR—ACKN
LD AN — A CHBRNTRECHS L\ 5 &1 Nunc
plate DFIED—DI - T 5.

—7, KEeEES LS TEtWED %AD Nunc
plate OFRACITETORFOLMMH D, BlfE, Kic
S L IRB R WEOBEIE dmso RHH L LT
Buvbh, o dmso OfifaEk OV THERTNE
END B, ERMEOBEC X b Rins, —iC, &
e dmso 72 2 BL OB TH B A Ak

 OWRECEERRIST LR T WYY, DF ), K
”#@Hﬁ%ﬁﬁ%w%Arm%kaTmu5dmm@

LB THEUNBEERRORREN DL 0L 5 e
ﬁﬂﬁm% ERVGEEORBE S\ T ERE TOM
BETabEhE i, foT, SED dmso 2
WEREC-TLE S BENHS. Th, (LEWBONKE
%, RENEEEROEET T TARFHE A G
REBRUELTT IO 2WEL S, ROBEO%
AL S-9mix YRINDO R E RO KR & O TIT 5
DEHH 57, Nune plate D&, +0 BEEHEIN
B\iedle, RO 10ml FBORREA e ERT
@ S-9mix ﬁ&ﬂzﬁ.ﬁ’ DE Erﬁﬁ'ﬁ' 5&, %ﬂ]ﬂﬂiﬁi%
S-9mix WCRES = & TET, ?E%EHHEI#%?)M‘Z)’—’%@
RIS 5. Nunc plate B\ o REITEELRBC 2
Wi, X hRERETTH TN

X [
1) HFHEER=, BHEXT, TFTEAES: ﬁa@%@%,

31-2, 98, 1980
2) Annual Report of the Cancer Research Ministry

of Health and Welfare, 1976
'3) Ishidate, M, Jr., and Odashima,

Res., 48, 337, 1977
4) FHRZ  REHE
5) #H R EXoHDAH, 89, 13, 767, 1974

8. ‘Mutation
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F344/Du (Fischer) 5 v b (=43 Glis (b 34 R il &
EMBEERROBIRIEDWT

F o E OE,E B

B £ K

' &

Relation of Part per Million in Diet to Milligram per Kilogram Body Weight
per Day in F344/Du (Fischer) Rat

'SHIGETAKA IGUCHI*, HIROSHI TAKAHASHI* and KOGO HIRAGA*

" Keywords: F344/Du % »  Fischer rat, fi¥HEE food intake

W Cix. F344/Du (Fischer) 5 o b %{ﬁab\‘f;%ﬁ@
BEHERBRSTHhhTED, BELLEERT » Mtk 3
2ODRMBERBYERE L. chbORBR X HF344
/Dug oy r OB LE < OBHRAEBTW 52, R
TR BRI L A LB GRRD O B ppm & (ke
WHIERE mg/keg/day OREGREBHE L. —oBHEY
MmaH LR EYT O L e TERThH Y, HE
Zy PR ISRIFERCLEDEOREESY 1mg/ks.
B. W, /day &3 %7 DEFE O LEYE OPRLEEL 20
ppmE I NTWABY, D Z L XS EOBREERIT B
THRIERD Hhich, T ZIEMEZERL, S#0s
EHRE Lo,

EERHHL LT

F344/Du (Fischer) S b ' HEF v+ —n A ) 3~
WEBTOEZR F344/DuCrj 5 o Ml % 4 B CH
A, 1BMOTFRHEATERERIFLAD DRI DR
AL 7.

{2 MBER MR : XRABHNIEAR 2 L7 @0 CE-2
EREFR L L, (EEWEILABLIOBO 2% Auie.
{LEEHE O TR~ DOFRINEE pom %

AHES» FEHO, 9,000 3sXU 4,500

s » FEO, 13,000 3 X8 6,500

B:#S v FEO, 20,000, 7,000% X042, 500

" Mtz » FFEO, 10,000, 5,0003% X %2, 500

{ERBE - ABREATEA50E, BivbGAH425MT

BB JRBE25: 1°C, WES0~60%, ®RERFL0
[, FRBESRT 6 B b 5% T barrier system
FESCRWT, MES L CKEIMEOAT v VALY
— 3 (HEA0 X 525 X 155 16, 5em) I @RI, HEHE
KEE (HIEABEERAGEK) 1 r REFEEK
5 v & »ICEE LR ER IR 55 ¥ TR

#CE2 R HENCE 2 7o, IR OBEI1L5 » + 558
WEF X VBB Lic. Jods, SEBREIIHARYOREL
TR HENDAIRECOLDE I LTW5, 5
10458 (24 ML, BpoBE, hENE &S
#5, BEEERESZFH 9 E»SUBORCT -

ARIUBEES v  DEFEXTALHENLTE
b, BEEHBELH 1EOHENDS.

FEREREORRE  fRREE EEBOBRRER
O — R MAOER =2 Ao By HEL, (REE B
HE—=2AvBE)/AEBS X v 1 BiERE (g/rat/day
FIV g/ke. B.W. /day) wReic, HiEH GERD) 12
FIDWHVTHD.

{ERYEEREORE  MHENBCRNBELYREL
TRtz (IEEHEERRE(TIY, SEEZLE
1 HEBRE% KEOAER ¥ CH A L TN ORIER
EYEHLA. (2)1 B PHEREMMITHMAOKRE
BE (T) 2 B0 BE TR LA (3)1b%4%HE 1 meg/
kg/day #EI (5D %5 MR L E RN
ppm (C) XFRAMEEYERE ppm % 1 BSERE
M)TBR U7, (4)ER b B IR Ippm O L &
Db EERE mg/kg. B.W. /day (D) 12 1%(C)
THLTRDI.

HREERE

PREHERE : R 1) L0020 5 BRI
4 X HEORPHEREB Y SE L AR L. ARSH
LBHRESH (UTAM, BELTS) TR&HEEET
TRBBEOBRENRDRLPWE, etk 5 EREOE/L
OEMIERECEIRDLRT, Ty + Y DERE
IS6EI A E T L, DEETIIRA Yk {HET
(118~16g/rat/day, MECix10~13g/rat/day CH b, L
SMPERINERHER S » ML Th BEE20, 000ppm ¥

* BRI DT ATEERR

160 FERUEPHITERE AR 3 —24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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£1 & B B R 2 @D

A ’ B

v b .
Ll - Qv 90, 000 4, 500 0 20, 000 7, 000 2, 500
11,6£0.92  11,1+0.9 10.5£0.9 9.5+0.7 7.940.5 10.6+0.8 10.7+0.7

5 (125.9+7.3)® (120.9+8.3) (113.84+7.2) (103.046.8) (86.3%5.6) (113.9£7.8) (115.7+£6.7)
92.1+6.3Y  92.4+6.0 92.0£5.9 92,3+5.0 92.0+4.7 193.3+5.2 92.8+4.9

14,1411 14,1+1.2 14.141.4 12.24+1.5 11.1+2.0 12,.94+1.7 12.8+1.2
17 (48.2+2.8) (50.4+3.1) (49.6+2.8) (48.1£1.9) (47.6+3.4) (49.8+2.9) (49.1+2.1)
202.7+22.5 279.4+£19.5 284.4427.8 254.9423.7 232.0432.4 259.8+27.3 260.9+23.3

13.841.2 13.8+1.1 14.241.1 12.940.8 11.9+1.3 13.0+1.6 13.2+0.8
30 (40.3+2.6) (41.2+2.1) (41.7+1.6) (37.7+2.4) (38.9:£2.0) (38.4%1.8) (37.7+2.2)
341.5+23.9 333.8+21.9 340.5%25.8 344.0+29.5 308.2+34.4 338.0+42.4 350.0120.9

14.3+1.0 14.1+1.3 14.5+1.1 13.8+1.1 12.8£1.3 14.2+1.0 13.840.7
43 (39.8+2.0) (89.5+3.3) (40.0+2.1) (37.2+£2.7) (38.6+2.3) (38.2+2.2) (37.0+£1.8)
359.6+28.0. 356.4+22.9  362.8+27.3 372.6+36.2 - 328.3+37.8 365.9+40.0 373.4+25.5

‘ 15.5+1.1 15.7+0.9 15.7+1.0 14.54:1.2 13.4+1.5 14.6+1.0 = 14.5+1,0
- 56 (41.5+2.2) (41.9+2.1) (41.0£2.0) (36.942.5) (38.8+2.8) (38.0+2.3)  (37.1+2.3)
375.4+£30.3 374.5£28.7 382.4+31.4 394.5+39.2 343.0+36.5 379.7+47.6 391.0+27.8

o 15.941.1 15.54:2.3 16.3+1.2 14,0+1.1 13.0£1.2 14.3£1.2 13,9%1.1
69 (41.3£2.3) (40.245.7) (41.1+2.2) (33.1+2.2) (85.7+£2.3) (34.8+2.0) (33.6+1.8)
386.2+30.4 382.5435.2 397.4+29.9 415.2+39.2 350.6+34.2 405.0+34.0 409.0+30.4

. 15.3+1.1 15.1+1.0 15.44+1.5 13.3+1.2 12.0:1.1 13.56+1.3 14.041.3
82 (87.8+1.7) (37.5£2.0) (36.9+2.6) (29.842.7) (30.9£2.0) (31.2+2.5) (32.3£2.3)
403.9+33.1  403.5+£29.9 - 417.9+31.0 449.5:+40.1 384.6+28.5 431.9+34.2 435.2+33.6

15.1+1.3 15.0+£1.1 15,1+2.2 15.5+1.6 13.24:1.4 14.7%1.5 14.7+1.1
95 (36.4+2.3) (36.24+2.0) (35.3+5.3) (33.943.0) (34.0+3.3) (33.5%2.5) (32.9£2.6)
415.9+32.3 414.1+25.8 426.3:+:43.2 456.1+£37.8 373.7+54.3 439.7+42.4 448.9+35.6

. 16.6+1.7 16.341.1 16.941.3 15.0+2.3 12.6+£3.2 14.3+2.3 14.941.4
108 (40.9+4.6) (41.6+3.3) (40.6+3.0) (34.4%4.1) (33.3%£8.1) (33.2+5.5) (32.9%2.4)
403.0+34.7 388.8+34.3 410.3%+42.4 418.3+35.4 378.1+21.6 433.7+34.9 453.5+29.5

'rﬁewmsn 1) ppm 2) g/rat/day 3) g/kg.B.W./day 4) & (2)
2. M ON B R B G

A : B

A
E owmo o ‘ 13, 000 6, 500 0 10, 000 5, 000 2, 500
‘ 9.140.9% 6.94+0.9 8.7+0.7 8.4+0.6 8.3+0.8 7.840.8 9.1+0.7
5 (108.9+10.1)® (82.1+11.1) (103.847.4) (107.646.7) (108.6410.5) (98.3+£8.0) (118.4410.0)
_83 344, 0% - 84 1+3.4 84.143.7 78.6+4.0 77.24+4.1 79.3+3.8 77.6+4.4
9.3%0.8 8.74+0.9 9.44+0.8 8.7+0.9 8.44+0.7 8.8+1.1 8.5+1.4

© 17 (56.1+3.5) (57.4+4.0) ' (56.243.9) (55.944.1) (56.1£3.3) (56.1+£3.8) (55.24:4.4)
165.74+11.1 151.1+12.8 166.8+12.0 156.7+12.7 151.83+10.0 156.8+15.7 153.5+16.1

9.6+0.9 9.3+0.9 9.7+0.7 9.11+0.8 8.7£0.6 9.1+0.6 9.04+0.7
30 (50.4+3.0) (52.8+3.6) (51.2+2.8) (47.943.2) (46.9+3.2) (47.1+3.4) (46.742.6)
189.44+12.5 176.1412.5 190.14+12.0 190.4+17.1 187.3+12.7 194.5+18.5 193.0+16.9

10.34+0.8 10.1+0.9 10.340.8 9.44+0.9 9.1+£0.7 9.8+£0.8 9.8+0.8
43 (50.7+2.9) (52.5+4.4) (650.9:£3.1) (45.6+3.4) (45.1+£2.8) (44.4+3.7) (45.7+3.6)
202.9415.1 192.01+14.9 202.84+12.3 208.34+20.0 203.3+14.6 211.1+20.6 208.2+23.6

10.9+1.0 11.14+0.9 11.340.9 10.8+0.9 10.5£0.7 10.54£0.7 10.6+0.9
56 . (50.4+4.4) (63.4+3.4) (62.1+4.1) (48.9%3.3) (49.1£3.3)  (46.8+£3.2) (48.4%4.4)
217.24:16.3 207.5415.7 217.7+17.8 221.54+23.2 214.7+14.0 225.3+20.9 221.8+25.6
11.740.9 11.2+1.1 11.6+1.1 10.54+1.2 11.0+1.0 10.24+1.0 10.0+1.5
69. @ (50.1+4.0) (49.9+£4.5) . (49.2+4.8) (42.244.5) (46.1+£3.3) (40.7+4.0) (40.7+5.6)
. 235.0+20.7 225,2421.1 235.7+20.6 243.0£30.2 230.4+17.3 244.8+27.3 241.6+30.0
© o 11.6+1.5 11.9£1.1 11.7+1.1 10.74+1.2 9.8+£1.7 10.2+1.3 10.24:1.8
82 (45.21+6.1) (42.9+4.8) (45.2+5.3) (38.5£5.7) (36.948.0) (36.6+5.1) (38.2+5.9)
257.5425.0 244.0423.7 258.8428.5 277.0+45.3 269.0+32.4 281.7+32.1 268.8+42.2
12.0+1.3 11.6+1.6 11.8+1.1 12.541.2 12.1+1.1 10.8+2.1 11.441.6
95 . (43.3+4.7) (45.2+6.3) (42.1+£5.2) (41.4%+6.9) (42.9+£6.5) (36.7+6.9) (39.7+5.9)
276.9429.0 258.0425.8 281.8428.1 298.8+42.5 285.54+31.1 295.24:39.0 290.24:44.1
) 13.341.4 13.1£1.8 13.411.4 11.0+2.2 10.1+1.9 10.81:1.6 9.9+1.5
108 (47.245.2) (49.9+8.2) (47.6+6.1) (35.6+8.8) (34.0+6.2) (35.3+4.8) (34.0+6.6)
279.0+37.4 262.61+23.4 283.6124.9 303.4+£34.8 292.94+28.3 307.5+40.2 . 290.0+42.0

{1z +SD 1) ppm 2) g/rat/day 3) g/kg.B.W./day 4) 62 (g)
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# 3. Ty FHBEERC KT SENMESEYEERE

i3 i
Fw b A B A B
A
9,000 4,500 20,000 7,000 2,500 13,000 6,500 10,000 5,000 2,500
5 10882 512 1726 797 288 1069 675 1086 491 295
6 1067 471 1990 713 253 1412 683 1042 524 268
7 043 - 420 1208 586
8 - 805 361 - 1480 542 195 1151 519 781 388 202
-9 700 313 : 942 . 460 -
10 649 . 205 1239 455 160 880 434 714 343 179
11 608 283 882 428
12 552 258 787 400
13 520 246 776 391
14 510 237 953 349 122 801 387 561 280 137
15 486 233 754 380
16 466 226 730 361
17 454 223 747 365
18 a2 208 944 324 115 703 340 562 277 140
8 _
20 420 206 715 340
21 402 202 , 664 339
22 393 - 1% 871 295 107 706 347 514 254 125
24 388 195 © 689 340
26 388 191 822 283 100 682 347 505 254 127
28 380 192 ‘ 678 335
30 371" 188 778 269 94 687 333 469 235 116
32 . 379 189 . 693 330
34 . 378 186 802 276 9 681 331 484 237 117
36 . 375 179 678 332
38 756 258 90 465 225 113
4 355 180 682 330 .
42 g 773 267 92 451 221 111
4 370 184 667 328
46 _ 747 257 93 474 232 113
48 375 187 704 347
50 v 769 260 90 486 230 118
52 378 188 : 709 345
54 776 266 92 491 234 120
56 377 184 1694 339
58 788 263 94 © 518 244 126
60 377 184 684 341
62 766 263 91 496 238 116
64 381 184 670 315
66 715 243 83 461 203 101
68 . 369 185 649 319
70 737 256 88 491 210 111
72 354 174 632 307
74 758 244 83 447 207 100
76 348 169 616 304
78 644 227 78 - 408 193 94
80 338 166 639 203 S
82 619 218 80 369 183 95
84 324 156 _ 576 283
86 529 221 76 400 185 90
88 319 157 574 279
90 631 211 74 381 183 91
92 3% 156 588 273 : :
94 680 234 81 428 183 98,
98 634 214 75 361 189 92
100 - 348 176 : 612 -~ 305
102 623 229 77 3 179 94
104 358 177 630 308
106 666 232 81 339 176 84
108 374 183 649 309 ‘

1) ppm 2) mg/kg.B.W. /day
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£ 4. SFRBREXHEPCET S RMEEY B R

B i
Z v Bk A B A B
GRERIXRD . : . — :
ppm 9,000 4,500 20,000 7,000 2,500 Mean 13,000 6,500 10,000 5,000 2,500 Mean
5 T 27321 12348 50302 19355 6923 - 33873 17241 27657 13489 7231 .

| M 975.8 441.0 1796.5 691.3 247.3 1209.8 615.8 987.8 481.8 258.3
8 C 9.2 10.2 111 10.1 10.1 10.1 10.7 10.6 9.7 10.4 10.1 10.3
D 0.109 0.098 0.090 0.099 0.099 0.099 0.093 0,094 0.103 0.096 0.099 0.097

9 T 34615 16198 71736 26306 9261 51003 25242 41167 20160 10208

| M 549.4 257.1 1138.7 417.6 147.0 811.0 400.7 653.4 320.0 162.0
17 C 16.4 17.5 17.6- 16.8 17.0 17.1 16.0 16.2 15.3 15.6 15.4 15.7
D 0.061 0.057 0.057 0.060 0.059 0.059 0.062 0.062 0.065 0.064 0.065 O0.064

18 T 36015 17920 79282 27139 9674 62874 31010 47551 23625 11788

| M 395.8 196.9 871.2 298.2 106.3 690.9 340.8 522.5 259.6 129.5
30 C 22.7 22,9 23.0 235 235 231 18.8 19.1 19.1 19.3 " 19.3 19.1
D 0.044 0.044 0.043 0.043 0.043 0.043 0.053 0.052 0.052 0.052 0.052 0.052

31 T 33635 16618 70784 24339 8470 62125 30121 42735 20965 10430

| M 369.6 182.6 777.8 267.5 93.1 682.7 331.0 469.6 230.4 114.6
43 C 24.4 246 25.7 26.2 269 256 19.0 19.6 21.3 21.7 21.8 20.7
D 0.041 0.041 0.039 0.038 0.037 0.039 0.053 0.051 0.047 0.046 0.046 0.049

44 T 34083 16940 69566 23800 8344 +63098 30933 43505 20944 10542

[ M 374.5 186.2 764.5 261.5 91.7 693.4 339.9 478.1 230.2 115.8
56 C 24.0 24.2 26.2 268 27.3 25.7 18.7 19.1 20.9 217 21.6 20.4
D 0.042 0.041 0.038 0.037 0.037 0.039 0.053 0.052 0.048 0.046 0.046 0.049

57 T 34307 16758 68964 23404 8248 61572 29953 44737 20818 10444

| M 377.0 184.2 757.8 257.2 90.6 676.6 329.2 491.6 228.8 114.8
69 C 23.9 24.4 26,4 27.2 27.6 259 19.2 .19.7 20.3 21.9 21.8 20.6
D 0.042 0.041 0.038 -0.037 0.036 0.039 0.052 0.051 0.049 0.046 0.046 0.049

70 T 31920 15680 64225 21882 7532 57449 27727 40271 18361 9205

| M 350.8 172.3 705.8 240.5 82.8 631.3 304.7 442.5 201.8 101.2
82 C 25,7 26.1 283 29.1 30.2 27.9 20.6 21.3 225 24.8 247 22.8
D 0.039 0.038 0.035 0.034 0.033 0.036 0.049 0.047 0.044 0.040 0.040 0.044

83 T 20498 14294 54999 19950 7014 53137 25431 35609 16709 8435

| M 324.2 157.1 604.4 219.2 77.1 583.9 279.5 391.3 183.6 92.7
95 C 27.8 28.6 331 3.9 324 308 223 233 255 27.2 27.0 251
D 0.036 0.035 0.030 0.031 0.031 0.033 0.045 0.043 0.039 0.037 0.037 0.040

9 T 31360 15393 58702 20552 7091 55615 26747 34027 16562 8344

] M 344.6 169.2 645.1 2256.8 77.9 611.2 293.9 373.9 182.0 917
108 C 26.1 26,6 31.0. 31.0 321 29.4 21.3 221 26.7 27.5 27.3 25.0
: D 0.038 0.038 0.032 0.032 0.031 0.034 0.047 0.045 0.037 0.036 0.037 0.040

T =Total mg/kg.B. W. M=mg/kg. B. W./Day C=1mg/kg. B.W./Day equals in ppm of diet

D=1ppm in food equals in mg/kg, B, W, /Day

55y P CRREMEERLIORERE, Whd E%ER
{EHTH 7. mg/kg. B, W, /day {HiT 5 BE B17EE
CHTTHIR L, DR L.

B O ZMERRE (mg/kg. B.W. /day) : %

3 EABBROFYEEREL R L, BREGIIH
CEHER, FOH82~02BE ¥ TR Ui, BT
DEERHZ bR,

(L2 MEBERE © % 4 LY B RINGR & 555
D5 EER D 438, 98,5 98, 18 kL%
A (32 H) 0, FOHEAR BT 5 LFEWERE
BECT), 1HHEREOD, L¥WE 1 mg/ke. B,
W. /day #EE (5 YT 2608 P LD BRI
Eppm (C) % LOYLEWE 1 ppmiRinfehe X 51k

WREERE meg/kg. B. W, /day (D) ®RLT.

# 5 I LB RR ISR 5 HA O 5 B> 5 48
ﬁ(lﬁﬁl13@@(3%HL26ﬁﬁ(6wE),%
BRI (9w A, 5%EM (14, 658 (143 » A),
78EE (1426 » A), 9LERM (1495 A) ¥ LU104
R (245 wklF53E3 LEAERT, M, CEIVD
EABE BROREY T LIZCE IUDERLE.

ZHENOLRBOC K LUDEIL L —FHLTED
KERBTDL FOFHEL, 4:8MHEC=10.1, D=
0.099, MiC=10.3, D=0.097 CHEMRIICIZE A &2
Zb b, 13EMC=14.1, D=0.071, MC
=13.5, D=0.074, 26;BMiEC =17.5, D=0.057, i
C=15.8, D=0.063, 52;ERIHEC =20.8, D=0.048,
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% 5. (LEMERNERHESBA, b OB ERETUR
. K e
S v A A B A B
GRBRBIR)

ppm 9,000 4,500 20,000 7,000 2,500 Mean 13,000 6,500 10,000 5,000 2,500 Mean

5 T 27321 12348 50302 19355 6923 33873 17241 27675 13489 7231

[ M 975.8 441.0 1796.5 691.3 247.3 1209.8 615.8 987.8 481.8 258.3
8 C 9.2 10.2 11.1 10.1 10.1 10.1 10.7 10.6 9.7 10.4 10.1 10.3
D 0.109 0.098 0.090 0.099 0.099 0.099 0.093 0.094 0.103 0.096 0.099 0,097

5 T 61936 28546 122038 45661 16184 84966 42483 68824 33649 17493

[ M 680.6 313.7 1341.1 501.8 177.9 933.7 466.8 756.3 369.8 192.2
17 C 13.2 14.4 14.9 140 141 14,1 13.9 13.9 13.2 13.5 13.0 13.5
D 0.076 0.069 0.067 0.071 0.071 0.071 0.072 0.072 0.076 0.074 0.077 0.074

5 T 97951 46466 201320 72800 25858 147840 73493 116375 57274 29281

| M 538.2 255.3 1106.2 400.8 142.1 812.3 403.8 639.4 314.9 160.9
30 C 16.7 17.6 18.0 17.5 17.6 17.5 16.0 16.1 15.6 15.9 155 15.8
T D 0.060 0.057 0.056 0.057 0.057 0.057 0.063 0.062 0.064 0.063 0.065 0.063

5 T 131586 63084 272104 97139 24328 209965 103614 159110 78239 39711

l M 482.0 231.1 996.7 355.8 125.7 769.1 379.5 582.8 286.6 145.5
.43 C 18.7 19.5 20.7 19.8 19.9 19.7 16.9 17.1 17.2 17.4 17.4 17.2
D 0.053 0.051 0.048 0.051 0.050 0.051 0.059 0.058 0.058 0.057 0.058 0.058

5 T 165669 80024 341670 120939 42672 273063 134547 202615 99183 50253

[ M 455.1 219.8 938.7 332.3 117.2 750.1 369.3 556.5 272.5 138.1
56 C 19.8 20.5 21.3 21.1 21.3 20.8 17.3 17.6 18.0 18.3 18.1 17.9
’ D 0.051 0.048 0.047 0.047 0.047 0.048 0.058 0.057 0.056 0.055 0.055 0.056

5 T 199976 96782 410634 144343 50820 334635 164500 247352 120001 60697

| M 439.5 212.7 902.5 317.2 111.7 735.5 361.5 543.6 263.7 133.4
69 C 205 21.2 22,2 220 22.4 21.7 17.7 18.0 18.3 18,9 18.7 18.3
D 0.049 0.047 0.045 0.045 0.045 0.046 0.056 0.056 0.055 0.053 0.053 0.055

5 T 231896 112462 474859 166225 58352 392084 192227 287623 138362 69902

‘ M 424.7 206.0 869.7 304.4 106.9 718.1 352.1 526.8 253.4 128.0
82 (o} 21.2 21.8 23,0 23.0 23.4 225 181 18.5 19.0 19.7 19.5 18.9
D 0.047 0.046 0.043 0.043 0.043 0.044 0.055 0.054 0.053 0.051 0.051 0.053

5 T 261394 126756 529858 186175 65366 445221 217658 323232 155071 78337

| M 410.4 199.0 831.8 292.3 102.6 698.9 341.7 507.4 243.4 123.0
95 C 21.9 22.6 24.0 23.9 24.4 23.4 18.6 19.0 19.7 20.5 20.3 19.6
D 0.046 0.045 0.042 0.042 0.041 0.043 0.054 0.053 0.051 0.049 0.049 0.051

5 T 202754 142149 588560 206727 72457 500836 244405 357259 171633 86681

| M 402.1 195.3 808.5 284.0 99.5 688.0 335.7 490.7 2358 119.1
108 C 22.4 23.5 24,7 24.6 251 24,1 18.9 19.4 20.4 21.2 21.0 20.2
D 0.045 0.043 0.040 0.041 0.040 0.042 0.053 0.052 0.049 0.047 0.048 0.050

T =Total mg/kg.B.W. M=mg/kg, B. W, /Day

D=1ppm in food equals in mg/kg, B. W, /Day

M:C =17.9, D=0.056, 78:E[HKEC =22.5, D =0.044,
# C =18.9, D=0.053, L0 C =24.1, D =0.042,
#E C =20.2, D=0.050TH b MiERTC =D 4 Ule,

EFXLNETHNILBIECT v PEAGCEEREERR
TleE (BE) REEmUTEET % ERE
La3) Ha, Rk O Sy EERRE 1 mg/
kg /day 13{bF 4R 20ppm FRINEPELOEIUCHEM T D &
VhRhTws, ChitfEORROEMERLCS DT
BV, 7 v bOREE, MK RRPEHMOREETLIIE
B 5 LIZMARTHS. 4E F344/Du 5 5 b CER
BRI ChE R LT B,

S48 F344/Du 5 » b RBAWTH 5 & - S5tk

C=1mg/kg B, W./Day equals in ppm of diet

R BT, Z 2 CHEERED ST eEwE
FMBEORES 5 VITENEBEOHERXTINELOL
Ex 5.
T & B

F344/Du (Fischer) 3, bie®iF 5 FkpyE
TRANEE ppm & {LEWEREE mg/kg. B. W, /day o
BitR% 2 DO EIABHRROBBIC X W RE L.
F344/Du 5 » + 5k Y b R (LRHERINER:
B FIROEE, ARRIAREANO LY EFERRE
1mg/kg/day %185 HE iR s b LR DN B
ppm (X,
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RmmE | e |
488 (1R 10 10
13 n (3n) 14 14
261 (6n) 18 16
52 v (12n) 21 18
78 n  (181) 23 19
104 n (24n) 24 20

LEES R,

Ann. Rep. Tokyo Metr. Res. Lab.. P.H:; 32-2, 1981

X i3
1) Food and Drug Administration: Appraisal of the
safety of chemicals in foods, drugs and cosmetics,
1959, the Association of Food and Drug officials
of U.S A,



WREPHE#R  Ann. Rep. Tokyo Metr. Res. Lab. P.H., 32-2, 121-127, 1981

F344/Du (Fischer) J v b O&HEHEMEIRICOWT

W% WY oo m oEY P OH OB OB

Growth Curve in F344/Du (Fischer) Rat
HIROSHI TAKAHASHI*, SHIGETAKA IGUCHI* and KOGO HIRAGA*

Keywords: [344/Du 5 v b Fischer rat, {43 body weight, {&EWinli§R growth curve

WMECILZNETT v FOREBBC BT H4EESM

HfRC ke nx, RS 2EHERBL, £OHM

BHE L TR,
&SENE, AR F344/Du (Fischer) 5 v bkt 5

HEMIMEREOMERY Y CiThbhic 3 o0l L U
BEFAETRBRCEoREC X oist L. EHEREBEOR
BECHARHERE S L ORKE & OB BR L.

Biinds L UBIE SR

— @ F344/DuCrj % 4 BETHEA.

F344/Du (Fischer) S« b: HKF+—nL R « YA

FHRE  ER25: 1T, BESL5Y, MKEEL0
El, MBBASET 6 B B4 5 B ¥ T barrier system £
HECHES LOKEAEO AT v L ARy — o (40,
25, B&16.5cm) AICINE, <1 ' REFETEER

# 1. F344/Dusy bHwic32 (A BEIVC) DISBEESAETRRONBR hE
. He i
Bip B
B C A B c
5 96.2+ 3.0 0  86.3+ 2.2 104,14 2.9 82.9+ 2.4 78.9+ 2.1 88,5+ 2.9
(100.0£ 0 )® (100.0+ 0 ) (100.0£ 0 ) (100.0+ 0 ) (100.0%£ 0 ) (100.0% 0 )
6 123.8+ 5.8 112.94 6.0 132.8+ 5.9 99.3+ 3.9 98.7+ 5.1 106.2+ 3.5
(128.3+ 4.4) (130.8% 5.3) (127.1+ 3.9) (119.7+ 3.4) (124.6+ 4.6) (119.5+ 2.2)
7 150.8+12.5 130.6+ 6.7 159.3410.0 113.5+ 3.3 113.2+ 4.4 119.8+ 5.0
(156.6+10.7) (150.8+ 5.8) (152.5+ 7.8) (136.9+ 4.5) (143.0+ 4.2) (134.9+ 4.2)
8 176.94+18.1 148.4+10.9 182.6+16.3 125.7+ 3.9 123.8+ 3.8 - 130.1+ 5.3
(183.4:+16.1) (171.5+11.1) (174.9+12.7) (151.2+ 4.1) (156.6+ 4.5) (146.5+ 3.8)
9 196.0:+£27.1 163.7+19.0 199.9+20.8 131.94+ 5.0 132.4% 4.8 137.8+ 5.0
(203.4425.1) (189.3+20.1) (191.3+16.9) (159.1+ 5.0) (167.4% 6.1) (155.2+ 5.8)
10 211.8+28.3 175.3426.5 216.5:+25.7 138.6+ 6.0 136.3:4 5.1 143.5+ 5.0
(219.54:29.8)  (202.4+28.8)  (207.2:+21.4) (165.8%+ 6.4) (172.44 8.2) (161.8+ 7.0)
1 221.4:+28.3 190.7+32.8 229, 4::26.4 142.24 7.4 140.6% 6.5 147.3+ 5.4
(229.9+33.8) (220.3%£35.9) (219.6+21.9) (17L.5% 7.9) (177.7+ 9.2) (166.1%+ 7.1)
12 236.1:4:32.8 199.5436.0 241.6+25.6 146.5+ 8.0 143.4+ 8.7 151.8+ 6.6
(244.9+31.9) (230.3£35.9) (231.4£20.8) (176.2+ 8.1) (181.4+12.4) (171.3% 8.5)
13 246.3+31.1 213.7+37.5 252, 9425, 4 150.04 8.1 148.6+ 8.6 156.9+ 6.7
(265.7+29.5) (246.8+40.9) (242.2+20.2) (180.9+ 7.6) (187.9+11.6) (177.0+ 8.0)
14 257.9:+£29.2°  224.0+36.0 264.1+23.1 154.4+ 9.4 150.94 9.4 161.3+ 7.5
(267.9428.4) (258.7+38.7) (253.2+18.1) (186.2+ 9.6) (191.1%13.2) (181.9% 8.5)
15 267.2+27.9 232.9+36.0 272.1+22.3 155.94 9.3 153.3+10.1 165.8+ 8.4
(277.6+£26.9) (269.0+38.9) (260.9+17.5) (188.0+ 9.7) (193.9+14.4) (187.0% 9.2)
16 273.9425.9 248,5+34.8 278.9+21,2 160.5410. 4 159.6+ 8.7 169.4+ 9.1
(284.6:+24.4) (287.1+£38.0) (267.5+17.0) (193.5+10.8) (202.0+12.5) (190.9%+ 9.5)
17 282.5+24.7 259.0+31.3 286.9:+21.6 164.9+ 7.9 164.84 7.3 172.9+10.2
(293.54:23.1)  (299.4+34.0) (274.9+16.9) (198.9+ 8.6) (208.5+11.0) (195.0+10.9)

fEZ106F8+ 8D 1) MNER() 2) FEEINE=(FE/ 5 BIFEE) X100

* R AL A TR R A
* Tokyo Metropolitan Research Laboratory of Public Health

160 FREEHFBEREAR 3 —24—1

24-1, Hyakunincho 3 chome, - Shinjuku-ku, Tokyo, 160 Japan
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% 2. F344/Du 5 » &AW 3D (A+* BEXUC) @13;@[%‘1@,‘@.51‘% R DX BRED
TRHERE & L Ok & .
HE i3
B, B
B C A B C

6 1.8+ 1.3  11.0+.1.0 11.8+ 1.0 8.8+ 0.8 10.4+ 0.4 9.6+ 0.6
(95.54+ 7.4)» (90.7% 6.2) (88.8+ 5.5) (88.64 9.0) (98.1% 3.0 (90.94 5.4)
% 8 13.84+ 2.6 10.4% 2.0 12.4+ 1.4 9.5+ 0.7 9.4+ 0.9 9.2+ 0.7
(77.7+ 8.5) (66.2+ 7.4) (68.0+ 3.5) (76.1+ 3.7 (72.7+ 7.6) (70.7% 4.9
B 10 12.8+ 2.6 10.7+ 3.3 12.8+ 2.0 8.8+ 1.0 7.9+ 1.0 9.2+ 0.6
e (60.6+ 6.7) (57.7+ 8.8) (64.1+ 4.7) (63.8+ 5.6) (57.3+ 5.5) (67.1+ 3.8)
12 13.74+ 1.9 1.0+ 2.6 12.6+ 2.1 9.3+ 0.5 7.7+ 1.1 - 8.64 1.1
B (58.2+ 3.9 (53.2+ 4.7 (54.6+ 5.4) (63.6+ 1.4 (53.5+ 5.3) (58.6L 6.3)
= 14 14.24+ 1.5 12,34+ 2.0 13.1+ 1.0 9.5+ 0.7 8.4+ 1.1 9,24 1.2
= (35.1+ 2.0) (53.9+ 4.7) (48.4% 3.1) (61.64 3.5) (55.1+ 4.9) (55.6+ 6. P
16 14.5+ 1.2 12.84 1.3 12.94 1.0 9.9+ 0.5 9.1+ 0.7 9.3+ 1.0
: (53.1+ 2.6) (50.5+ 2.9 (44.9% 2.0) (62.1+ 4.3) (55.8+ 3.5) (53.94 5.1
6 - 16.2+ 1.9V 15.5% 0.8 16.5% 1.6 13.4% 4.7 15.1+ 0.9 15.1%:2.2
(131.14£10.3)® (128.14+ 6.3) (124.0+ 9.3) (135.8+35.1) (142.24+ 7.4 (142.3+19.7)
% 8 18.0+ 3.2 14.9+ 1.8 17.1+ 1.7 15.3+ 1.6 13.84+ 1.2 15.3+ 2.5
(101.4+£10.6) 95.7+ 9.7) (93.8+ 5.9) (122.0+13.4) (107.1+ 8.3) (117.2+17.4)
10 18.8+ 4.0 13.8+ 3.1 18.3+ 3.5 15.6L 1.6 11.3+ 1.8 14.5+ 2.0
K (88.3+11.2) (75.0% 5.9) (91.4+13.6) (113.4+12.5) (81.3+12.5) (105.0+11.9)
2 12 19.5+ 3.4 14.24 3.3 18.2+ 3.8 1714 1.7 11.34 2.2 15.6+ 4.1
(82.4% 7.8) (69.0+ 6.8) (79.3+£12.8) (117.4x11.7) (78.1£12.0) (105.5i26. 2)
- 14 20.5+ 3.7 16.6+ 3.0 18.2+ 1.6 15,94+ 2.7 12.6+ 2.4 15.34& 1.4
= (79.3% 9.9 (71.34+ 7.7) - 671+ 4.9) (103.0+14.7) (82.04£11.8) (92.0+.6.1)
16 20.6+ 2.2 17.1+ 2.4 18.9+ 2.3 16.3+ 1.6 13,64+ 1.3 14.9+ 1.2
(75.34+ 4.8) (67.5+ 9.0) (69.6+ 8.0) (102.1x12.2) (83.5+ 7.3)  (86.0+ 5.3)

{EX10615E £ SD 1) g/rat/day - 2) g/kg/day. . -

EiE, HAZz V7@ CE-2 BEEFH R X OHESBERE
mAEA (BB ZHBCEL, EERFLLO%5HE
BIvBELL. itk SEEHIIHAEHRZOHEELLT
BEHPBLAIHETDLDOE NS, :

By SHRTH— MRS 10 D\ C 5 B
& D 1TERISERD % TH8 1 BIFATI0RIC B % HlE
Lic. fRHEINE S XL OKKERIMECRE L. &k
ERE (EHEE IHRSGHEER, BEEOBAFHE
S LOWERHO 7 — S FORINC = # Lkt
HWEL (BEE—BEE—2AvB)/IEERLY1IHE
BEEYEELL. KKEX GEE—B&E)/UER
e &Y 1 AKKEERD .

BEBBITA, BEICCOIET, Withb el
HMRR7y, AEBLHTH .

BHATH—HEREID, EXIUFO3IHT,
‘DL FiA—HER B CR—AEETOMETH5. D
L EEMEHEAS0ME, FURMEEoSIScA b, D XU FRE
TR 5 B X 0 108 88 % <458 1 E4H110 BRe
BFEXRAEL, ERCIR5EHI 22EHE <RE, £
hPBT 4 BRECEEZNE L.

HREER

SSHIER BRI AEL 5BRGEY 100 & Lk
EWMEOHB Y, F2K FHERE X OCHRKED
g/rat/day & g/kg/day OHEBE, 1k, X2
DOEEWIMR, FPRHERE g/ke/day ¥ L OHOKEe/kg
/day %RLI.

HEIT, 5BBROHEAS.2+13.05, B86.3+2.2g,
C104.1:£2.9¢C, COTHHEEMES K E KW TA,
BOJET, B&CDEIW I8 Thole. MED 5 EER
fAEITA82.9+2.4g, B78.9+2.1g, C88.5+2.9gCF
BHEOK ¥ S DIEITHEOSE L AECC>ASBT
B & CDEIIWI.58TH o fo. ZOKXXDOIESILRSE
TR S R, ISBROLTRIRE O I HEITHEA282.5
+24.7g, B259.0+:31.3g, C286.9+21.6g TB&CD
E T8I TE o 7. MEA164.947. 92, B164.8+7. 3g,
C172.9£10. 2gTiz & A K WATRY n (hEEBEIMEAR & 7R L
fo. Thk 5IBEBEMEEY 100 & LickERMERTLS
&, HEBOD 7EE DISERE TN L LCHiREL b
TOMERBRNEROBE L& BOHBLYRLEGEL,
X1, 2), ORI CIBEY CHEFBLTED, 5
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# 3 F34/Duzy rxHEvic32 (D EXIUF) OREMAERBD
SRBEOMGE
He i
bi) o h
E F D E F

5 92,14 6.3  97.4+ 4.5 92.3+ 4.9 83.8+ 3.9 80.5+ 3.6 78.64 3.9
(100.0+ 0 )® (100.0+ 0 ) (100.0+ 0 ) (100.0+ 0 ) (100.0&= 0 ) (100.0+ 0 )

17 292, 7+22.5 283.5+30.3 279.8427.9 165.7+11.0 172.5+12.7 167.2+12.8
(317.6+21.3) (291.4:+30.7) (303.4%33.8) (198.9£12.0) (214.2+13.9) (212.5+15.8)

30 341.5+23.8 332.5+42.1 344,0+29.4 189.4+12.4 195.7+15.1 190.4:417.0
(370.8::23.8) (341.9+43.4) (372.8433.3) (227.4+13.9) (243.1+17.5) (242.0£20.5)

43 364.6+28.1 360, 3+45. 0 371.6436.0 204,6+13.9 211.3+14.9  207.3£19.9
(395.9427.9) (370.4447.1)  (402.8+40.8) (245.8+16.1) (262.5+16.8)  (263.4%-24.1)

56 375.4430.2 378.2::48.3 396,439, 8 217.2+16,2 225.2416.2 224, 9+24.6
(407.5+28.8)  (388.6::49.9)  (428.1+44.8) (260.8+16.8) (279.8+19.1) (285.9+30.6)

69 389,2+30.7 403.8452.3 419.8+39.1 937.6+20.4 258.8+22.8 248.3+31.2
(422.7+31.4) (415.0+54.2) (453.6+45.7) (285.3+22.3) (321.5+26.6) (315.6+38.1)

82 409.0+32.5 424, 7+51.4 449.5+40,0 259,0+27.6 285.3428.1 277.0445.3
(444.2::32.7) (436.4+54.9) (484.1+46.2) (310.9+30.9) (354.3+33.4) (351.5:+54.0)

95 415.2432.4 434.5+44.0 453.8+37.1 274.5427.6 298.6+28, 4 303.7+36.6
(451.4:33.8) (448.8+48.3) (488.9+44.7) (329.2:430.5) (370.4+32.0) (384.7+£44.7)

108 400.7+35.5 413.5+37.5 432, 7+50. 4 279,5+32.0 208. 9442, 4 305.7+35.7

(436.2+38.8)

(427.1+40.8)

(468.7160.1)

(335.1+36.6)

(369.9+51.1)

(385.1+51.0)

D50
JIELES %gggj FHESD D BNERGE 2) EHNR= (FEH/5BHEE X100

BRBOBBEONNMNIEOBOGEEMEREL TWA
I 5TchHB.

fAEHERR L 6 IRIHREIEALL 841, 3g, B11.0+1. 0g,
C11.8+1.0g, :A8.8+0.82, B10.4+0.4g, C9.6+
0.6g, 16:8MEEAL14.5+1. 2g, B12.8+1.3g, C12.9+
1.0g, MEA9.940.58, B9.1+0.7g, C9.3%£1.0gTh
D, BREOWRE LHERD LBV BRENIA,
CRHRTERENRPRVL 5 THS, Shi@E ke
Wy DERBETHEEL T BIRARLIUC & ATEM
FRLTED, BESWTREPRD LW Liibnb.
MBS & D REBEREO BRXEHAN ZDL R
2, WECERHAETIED bhitnL 5 TH5.

Rk BT 6 EIAREEAL16.2+1.9g, B15.540.8g, C
16.5+1.68, WEiA13.4+4.7g, B15.1+0.9g, C15.1%
92.9g, 16 BIHEIEA20.6+2.2¢, B17.1+2.4g, C18.9
+2.3g, Mel6.3+1.6g, B13.6+1.3g, C14.9+1.2gT
FPRHERE L X CEBILTR D, HECIREZEIR SR
MERD BT A ME TS & DI inh - 7,

RIS 53 A RMEO TISEE g/rat BIV
5 BRIFAEY 100 & Ul EEME, %, K3
EHMbEE R L.

5 EEARMAET, KED92.1+6.3g, E97.4+4.5g, F
92.3+4.9g, M:D83.3+3.9g, E80.5+3.6g, F78.6x%
3.92Ch b, BEWEHE TR A LR UEEHBMOR

BERLIS, T0OHIEBROFBEEREOEZIIAREL R
ot COZLINEHAEROET, 5BIRNGERE
DERDEEMMPYEET B L5 BN e EREL,
RED B E Ui 95 BRI 13 D451. 433,82, E
448.8+48.3g, F453.8+37.1g, MD274.5+27.6g, E
208.6+28.4g, F303.7+£36.6g27b, 5EEEFOK),
LIBIE URWEERER R LA, CREEHRATRRS 4
10ED S » F CHREOHMBHDEL, RIFTHLE
50E 75\ L25PECHREDHMHEBMNIEL, R ddoleic
DrEZBRG, L LEERINMEEAE A5L3
ORI AER U CHECIRIGER =5 ¥ CRRHE BN
I (270g §iTts), TOHISEEBBIRIT AT CTHHE L 2
DETLH HI60ZRTHICEE L, T DHE0ERFTHIC LT
D BN L T30 EY, £ DHIT90~958
BOBBGELEHE T, SETLIVERAMTHEML
Fo (430g #itR), FOBITWIBEN LR L, HTIKI5
BERRTH 2 TOLERMCHINL (1608 §it8), O
SOBEAFTHE F T Beainiiing R L (210g §itk), T o
BIED A L R 0~95EENC T THMAEEZ H L
TREGE (290gH#4) wE Lk, DBRoBEHMPI
HEOBBII i o, BERBRORERD 520
ol BEOEIR 3 & LIED CERYEL, S$85bH
BE g icu,
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¥ & ®

F344/Du (Fischer) Z » b OEEBINOKER & IBE
BR IORKBEROWT, ¥R CTrbhicEils L0
RIFAT RO N BB O BRI X b BEt L.

1. 5B ELRE 85~105g, Mf78~88g, 17 B
R E260~290g, WE165~175g, 56 JEEAREHE 375~395g,
1:215~225g, 95EMMNy (BEGEEIEND HE4308RTE,
E290gRiT B2 Td » Ao,

2. HEHBMEHRCRCTHETIX6OBHRITE L v, i
TIXS0@IRTTEE & D 90~9ISBUBIC T T, B HONTD
ST FREEMARNRE L LV EEABECEET L%
REL7.

3. IBEFEL 5 HiKE12e, MEO. 5g, 13EEMELs, M
9.5g/HC, HOIBEE ZbRBINLLEHR, HTREE
AEER L 5T,

4. fROKEN 5 EMEEL6g, M 15, 13 EiRKE20g, M
15g/HTHH, HEREL L HEBHL.
X [

1 PERE, B # PIFR BHRER, HEAH
3% EREBAES, 26-2, 181, 1975

2) HERE, FoESE, hEEE TERE  ERE
DregsR, 26-2, 186, 1975

3) EEHER, VPHEE @ FEREEWEE, 27-2, 191,
1976

4) MHEREE, FrER, MEERE  SRETEH, 27

-2, 198, 1976
5 HMERE, B W PREE  FOUETER, 28
-2, 236, 1977

6) HEXRE, BiF W FoE#E, FERE  EE
repdR, 29-2, 1978
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Species Differences in the Haemorrhagic Respo-
nse to Butylated Hydroxytoluene

O. Takahashi, S. Hayashida and K. Hiraga: Fd
Cosmet. Toxicol., 18(8), 229, 1980

CTFALEe FeFy b=y (BHT) 2fd Lb
Sprague-Dawley, Wistar, Donryu, Fischer ;RD 5 »
+, ICR, ddY, DBA/c, C3H/He, BALB/cAn, C57
BL/6N-< % &, New Zealand White-Sat &, &~
PREIO =RV AFEE, 550k Hartleysh =
LTy b, T FTVANRAX—CEBREL., 1.2
% BHT # 5 2 1=+ RCOBHDO T » FIXHMBTEAE
Ui, ddY — v 2 58 bk~ © 3 X0 BT HIMAE
ZXhh, ELEy PCHBOREEI W, 2,691
TFNA=-p F VYL,V I rAnFY D) VLT v b
FoARBEH I,

- Excretion of Dietary Butylated Hydroxytoluene

O. Takahashi and K. Hiraga: Toxicol. Lett., 6
(4/5), 287, 1980

1.00% v 7#re Freyv b=y (BHT) &5
ZI0HE DD T v biEEZ, R, HEFOT7 =/~
BEEE L. 10HHO BHT ZRUERERZZ » + &k
D #95.0mmol TH w7, 10REDRE L VFERAD7 =
7~ BERPEREL S » + B b 3.65mmol ThH b AL
BOBHEDIcote. D 5 BB E BRP~, 2547
HEeh~OHElTH B, ERES YR, FETHI0D D\
BRI EED 7 = 7 =~V Th o te. RHBHEWER
L8, 5-U=~t-T F-d-t ¥ r F VEBER THoT.

Toxicity of Tri-n-butyl Phosphate, with Special
Reference to Organ Weights, Serum Components
and Cholinesterase Activity in Male Rats

Hisae Oishi, Shinshi Oishi and Kogo Hiraga: To-
xicol. Lett, 6 (2), 81, 1980

Y VB V) -n—7 FAEERNC0. 5% E ik 1 B DEl A
TRAL, BT » MCHRERS T, FHHERE,
kg, #E, BHEEE LEE(FER IVESS =
V) veAT T~ EEERRAIE L. B#EROAEITNR
B OIERCBE, . BEFOMREEREERC
EEL: MEz2Y) veRTF 5 — CERICIEEN D -
el W= ) veRT S —eiBEE RSN U, &
fo, in vitro ZHTD =2 Y V=AF 5~ EHiICE 2 5
TBP OB >WTHIREL, in vivo ORI E
WCRRRR L.
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Effects of Phthalic Acid Monoesters on Mouse
Testes

S. OQishi and K. Hiraga: Toxicol. Lett, 6§ (4/5),
239, 1980

7 ENBeAFVEED S B2~ F N F TN, D
TFEN, PAVTFLTEV~ LTy POFRENL
TEBEALELTHEY, FihboEBERBFHE
THBE =AFARDONCHAERERODP D L%
MM THE LI, LA LT YATR7 ZABO=AT N
DDk 5 EEEREARREE b o, £2 T
hobD/ A5 AEERL, R 2 ZBECHRM
LTy Al LEREERS -5, BERERER BE
th7 R b AT v VROEHBET OV TRELCER,
BRBREAREETY, UV=AT7 L OEE L ARER
HEBR.

Effects of Four Bisphenolic Antioxidants on
Prothrombin Levels of Rat Plasma

O. Takahashi and K. Hiraga: Taxicol. Lett., 7(6),
405, 1981

it Sprague-Dawley 25 v P2, 2 -2 F Vv vV EAU-
E2F NG AT FNT 2 ) — 1), 2,22 FVVER (4~
AFN—A-TFNT =) —A), 4, 4-FF VY FVER(BE-
AFN—bA~-TFNT =) —V) BHESTILE-AF VY
A (2,6~0-t-FFN7 =/ —) & EE100g i h
1. 135mmolEm L 27z, 1 BEED S = + e v VE
Bl LD v vES T 25 vEEORBER, 2,2'-
AFVVER U-RAFN6—-TFNT7 =) —N)EFETS
y NTHIBD32, 37% % CTET Lic.

Effects of Four Bisphenolic Antioxidants on
Lipid Contents of Rat Liver

O. Takahashi and K. Hiraga: Toxicol. Lett., 8
(1/2), 77, 1981

BT R EiE (Toxicol. Lett, 7, 405, 1981) *[
—, 4L, 4-TFVFVERAB-RAFNbA-TFNT =) —
) RO ER LT 2 )Y F, 20
) FRIN2 VARSI A=A LEERT7. 1, 5.8,6.1
B LRI, MBPELY 7V L) F, BarvAse—
N, EEERRIFERILEA O IR R R Ui, fEo T DR
W3 S iFgs b OJRBHHERE S LS5 b Dk
WEIh?. oA 7 =/ —AEb LA BHOITIEER
DEMF S Ib L.

Induction of Hepatic Microsomal Monooxygenases
in Female Rats Given Various Substituted Phenols
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and Hydrogquinones

S. Kawano, N. Nakao and K. Hiraga: Japen. J.
Pharmacol., 31 (8), 459, 1981

ﬁ*ﬁﬁﬁi%ﬁ?é7;/~wﬁ%thFp#/
VO RYBIEROHERET o\, Wistar-JCL
R v PEACTHERR L. ZTOBR, 2 4, 6-
tert-butylphenol s X O% 4—tert-butyl-2, 6-diisopropylp-
henol 1%, #EHFEYE, phenobarbital (PB) & #ii&
FRZEBLL Rz o T bbb, A7 FLE
PR, BEH:, BRIKEIEEE ) DA T, AR PBR
DHEEEAEZRT NP LR Ehic, UL LR b,
BERirgeEe Ll T v % 2, 6-di-tert-butyl-4-me-
thyl phenol (BHT) n#&riz, BRIKEBNEECE
W, LRE2WELOMCETOERNRI i,

Species and Strain Differences in the Butylated
Hydroxytoluene (BHT)-Producing Induction of He-
patic Drug Oxidation Enzymes

S. Kawano, T. Nakao and K. Hiraga: Japan. J.
Pharmacol., 30 (6), 861, 1980

0.5% BHT ¥Rin&akt 6 BREH#ES X 2 FF e ang

FEROBEL @0 T Wistar-JCL B> » », C57
BL/6N %3 k0t DBA/2N Rof~ v A% FHu Ot
BT ote, MHEF » b3 X8 CBTBL/6N Fww AT
1, FEERBIVHI Z7uy —~a« 2 Vs 8B0HEE
AR L b ¥R, S22 e —a PARSES IO
BEREEED LR bREE T, 100shEY T, Th
FN 258 L0 3FEY L0 EFEEYR LA, BHT CH
B hies b 7w —h P-4501%, BADKT7 = /0
Ex—~n (PB) BEDLDEERRDRM T, Tk
bbb, 1) KWEEERELETS, 2) COfEaER
N7 b = PROBERMANDOBITERE 2,
D=FNAL VYT =FEARZ VL ¥~ D ERY
R, 4) P-=te7=2v—21 e Frs5 - EiEHE
Da-F7 + 7 RV LBEELRD, 5) SDS 4
NESIKENC X559 TEE 055 L U6 4HFDHE Y =7 5
Fe AV IDZFELOWERERT. LaLisrs, BHT
CLBHFEAEFORY) S+ VOFE T, PB #HE
CIBEDEDT - EBHET, ¥, ZOBEIR, ~v
ALBWTIERED bhiehole, ThRfbL T, -2+
a5 vAVVIERE D DBA/2N <= 2 Cit, FFHE
BoO¥KL 5 b7 e~ s PAS0OFE S FED Dhind o
k. BRhhbOTF, CORMEO~Y AT, ELHE
WRTERMEHEI L.

. LIGAND-DEPENDENT REACTIVITY OF (Nat
+K*) -ATPase WITH SHOWDOMYCIN

Shigeko Hara, Yukichi Hara, Toshiko Nakao and
Makoto Nakao: Biochemica et Biophysica Acta, 644,
53, 1981

Showdomycin inhibited pig brain(Na*+K*)-ATPase
with pseudo first-oder kinetics. The rate of inhibition
by showdomycin was found to depend in the presence of
16 combinationsof four ligands, i. e., Na*, K+, Mg?* and
ATP, and was found to depend on the ligands added.
Combinations of ligands were divided into five groups
in terms of the magnitude of the rate constant; in
the oder of decreasing rate constants these were: (1)
Nat+Mg?*+ ATP, (2)Mg?*, Mg?t+K*, K+ and none,
(3) Na*+4Mg?*, Na*, K*+Na* and Na*tK*+Mg?+,
@) Mg?*+K+*ATP, K¥*+ATP and Mg?*+ATP, (5)
K++Na*+ATP, Na*+K*++Mg2*+ATP and ATP.
The highest rate was obtained in the presence of
Na*, Mg?* and ATP. The apparent concentrations
of Nat, Mg?+ and ATP for half-maximum stimulation
of inhibition (K5.;) were 3mM, 0.13mM and 4xM,.
respectively. The rate was unchanged upon further
increase in Na* concentration from 140 to 1000mM.
The rate of inhibition could be explained on the basis
of the enzye forms present, including E;; E,; ES,
E,;-P and E;-P, i. e., E; has higher reactivity with
showdomycin than E,;, while E;-P has almost the
same reactivity as E;-P. We conclude that the reac-
tion of (Na*+K*)-ATPase proceeds via at least four
kind of enzyme form (E;, E, E;. nucleotide and

EP), which all have different conformations.

Biological Fate of Butylated Hydroxytoluene
(BHT) : Binding of BHT Metabolites to Cysteine
in Vitro

Yoshio Nakagawa, Kogo Hiraga and Tetsuya Suga:
Biochem. Pharmacol., 30 (8), 887, 1981

BHT & # v =y OREAHRREHEE T 5720, in Vitro
DEBCHRE L. $ 78V —ut NADPH, BT,
UC-BHT & >R 54 vVHBWE BHT & “#C-vr5
1 VERIEE R, TORRE, Bre=tbrv 71
BWTE A DRIGE» bRA—D RE B RT{LEHHE
bi, BHT RN AT 4 vERBETHI LR
Bl DER YC-vAF 1 v EBao BHT Ry
Y=g ) — VEEBRER TR ¥ o5, BHT-
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alcohol quinone ) quinone methide?® jin % 7= ¥ B, P —F) DILEYHIE SR, 02 20RBPEGEMN £
£ & R—O REE (EDEGHTCHLRFHEEORIEE VR DF A~ A EEET B ENREI i,
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ST, HRIET  TFSL— booS—Hidd
EFNFF— P OB
59530 H A Ak (1980.10)

FREIETF, $E H:Na, K-ATPase @ Na* BFE
K BOAZMTOHFEDIHE
E853E A A LEEKR S (1980.10)
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