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Acute Oral Toxicity of o-Phenylphenol (OPP) in :Rats

KUNIAKI TAYAMA*, SHIGETAKA IGUCHI* and KOGO HIRAGA*
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Table 1, Mortality Data of Rats Administered Orally with OPP
Range-Finding Test
s Dose Initial Mortality (No. of deaths) Time of death
ex mg/kg body weight? ratio (No. dosed) after dosing (hrs)
250 15349 0/4 -
Male 1000 15249 0/4 —_
4000 15146 4/4 ‘ <24
250 104 +4 0/4 —
Female 1000 10345 0/4 —
4000 102+6 3/4 <26
Full Scale Test
S Dose Initial Mortality (No. of deaths) Time of death
ex mg/kg body weight? ratio (No. dosed) after dosing (hrs)
02 145412 0/5 : —
1000 145114 0/5 —
1400 143 +13 0/5 —
Male
2000 145+12 2/5 1434
2700 142+14 1/5 31.5
3800 145411 5/5 2.5—17.5
0® 10015 0/5 —
1400 103 +4 0/5 —_
2000 10444 2/5 29—30.5
Female
2700 103+3 2/5 19—26.5
3800 10747 4/5 20—70
5400 10246 4/5 2—35

1) overnight fasted rats, mean+S.D. (g)
2) vehicle alone (10 mi/kg b. w.)

Rats of similar body weight, selected 7 days before dosing, are identified and assigned randomly to the

various groups.

Table 2. LDs, of Rats Administered Orally with OPPD

LDy, (mg/kg)

Confidence limit (p=0.05)

Slope function

Confidence limit (p=0.05)

Male Female

2600 2850
19913395 1946—4173

1.36 1.70
1.06—1.73 1.05—2.75

1) LDg was calculated by the Litchfield-Wilcoxon method.
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Fig.1. Changes of Mean Body Weights of Sur-

vival Rats Administered Orally with OPP: 0
(control: +), 1000 (A), 1400 (4), 2000 (1), 2700
(m), 3800 (O), or 5400(®) mg/kgb.w. Arrow
indicates the day of single-dose administration.
Values are the means of 1-5 rats.
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Table 3. Hematological Examination of Rats at 15 Days after Single Oral Administration of OPP
Sex Dose No. of rats WBC RBC Hgb Hct MCV MCH MCHC
mg/kg sampled? x103/mm  x108/mm g/dl % 3 prug %
0 5 8.13+1.138.14+0.24 16.4:+0.38 45.1+1.51 55.8:+0.45 20.2::0.49 36.3+1.01
1000 5 '10.04+2.96 7.66+0.42 15.4+0.84 42.6+2.37 55.8+0.45 20.2+0.54 36.2+1.03
Male 1400 5 8.60+£1.10 7.35+0.49 15.4+1.16 41.3+3.46 56.24+1.09 21.0+0.29 37.3+0.47
2000 3 11.2+2.26 7.681+0.17 15.940.06 43.6+0.35 56.7+1.15 20.7+£0.46 36.3+0.12
2700 4 9.85+3.835 7.5140.96 15.9+2.17 43.8+7.67 58.0+3.37 21.2+0.53 36.5+1.55
3800 0 — — — — — — —
0 4 6.8040.72 8,164+0.39 16.9140.54 46.3+1.82 56.8+1.89 20.540.85 36.4+0.50
1400 4 6.25:+0.83. 7.84+0.66 16.3+1.29 44.643.47 56.8+0.50 20.7+0.29 36.5+0.21
Female 2000 3 5.60+0.40 7.08+0.77 14.5+1.73 40.5+3.80 57.3+0.58 20.6+0.38 35.8+1.15
2700 3 7.0640.90 7.47+0,33 15.4+0.83 43.2+1.80 57.3+1.15 20.3+0.71 35.6+0.66
. 3800 1 9.1 8.41 17.1 45.6 55.0 20.3 37.3
5400 1 6.2 7.08 14.0 38.9 55.0 19.8 35.9

1) The rats survived during the
2) mean + S.D.

period of examination.

Table 4. Serum Biochemical Examination of Rats at 15 Days after Single Oral Administration of OPP
Sex Dose No. of rats TP ’ GLU UN GPT ALP CHO ChE
mg/kg  sampled? g/dl mg/dl mg/d! K-U/mi KA-U/dl mg/d! ApH
0 5 6.4240.13% 134+4.8 18. 8+0.8 42.4+3.7 49.44+2.0 52.44+0.9 0.148:+0.02
1000 5 6.60+£0.21 141+4.9 18.842.4 43.0+3.4 47.247.6 55.6+2.9 0.17440.02
Male 1400 5 6.764+0.36 158+21 20.44+2.1 41.8+7.2 51.4+5.1 55.6+6.1 0.182+0.02
2000 3 6.60+£0.10 146+15 19.6+1.2 42.6+3.2 51.3+3.2 56.0%+5.3 0.15040.02
2700 4 6.654+:0.06 138+21 19.2+2.1 39.0+2.2 51.04+4.0 56.043.3 0.18040.03
3800 0 — — — —_ — — —
0 5 5.40+1.04 131+18 - 21.8+3.8 41.6+2.6 37.61+2.9 63.5+13 0. 512j:0. 06
1400 5 4,.98+1.41 127+12 19.842.4 49.6+%11 32.6+2.3 55.2+19 0.578+0.11
Female 2000 3 6.53+0.51 127+5.0 19.3%5.5 48.0+13 35.3+4.9 69.3+14 0.54040.15
2700 3 5.764+0.92 127+6.7 19.7+6.7 41.7+12 34.7+4.1 66.7+17 0.517£0.12
3800 1 6.6 154 18 44 40 76 0.52
5400 1 6.5 133 24 43 50 36 0.36
1) The rats survived during the period of examination.
“2) mean + S.D.
xon ¥ 1) LDy fEa Bl L. cOENERL BVWE , # =
HTEDhDREE LT, FHISEE2 AV, 2hx 3 OPP o Fisher %25 v M BiT % 2ME OBk
e, BUEAGI TN EhENL LKA, B, C &% WTHET Lk 58,  LDyo fEILHE 2600mg/kg, it 2850

2 NG LB 1 ODERT(=A+B+C)E#
2B E LT R Uic, £ OREHR % Table 5 /R4
A, B, CEh#%h LDy {E 2800, 2700, 2240mg/kg,
slope function1.85, 1,43, 1.75 7 b, T} LDy
2550mg/kg, slope function 1.65% 7 b, Fh HD5Y
BERFTIBEAGEZT L D $ 5UHAVEA, B, CO
FEL s o,

mg/kg TH D, FiEHD © OPP-Na TH &2 i e 181
whhieorH L, OPPTiE® bhith %, OPP-
Na 0854, Hc1000mg/kg BitsTH b, #2 66550
B R LA, EBES, R, HERGSCERDDI
H 2k 59, Hodge 5H0#s® @@‘Z%ﬁﬁ F v b TD
2700mg/kg & EMETD » 7.

—REIRIX OPP-Na e 317 % o hBE OB R



oW O O &£ o31-2, 1980 5

Table 5. Mortality and LD;, for Each Groups of Male Rats Administered Orally with OPP
. Groups?®
A B Cc T

1400 0/5% 0/5 - - 1/5 1/15

1800 2/5 0/5 2/5 4/15

Dose (mg/kg_} 12300 2/5 v 2/5“ ..2/5 6/15

3000 3/5 5/5 4/5 12/15

3800 3/5 3/5 4/5 10/15

LDso (mg/kg)® 2800 2700 2240 2550
Confidence limit (p=0.05) 1915—4094 ' 2087—3493 1641—3057 2133—3048

Slope function 1.85 1.43 1.75 1.65
Confidence limit (p=0.05) 0.88—3.88 0.99—2. 08 1.00—3. 05 1.24—2.18

1) LDg, was calculated by the Litchfield-Wilcoxon method.

2) Group T was divided into group A, B and C.

3) Mortality ratio (No. of deaths/No. dosed)

BEEIALRT, KR, BREBHOETERLLH,
FHcik Hodge o - MR IPRE OE T A%
AEhic, FEEBHIRSHI~2HBHECTRL, £
Dt EFANE o, FETSREE 2 ~358RRILI N £ D1z
LAERFET L, 1 HIOHRATORRE T Lic, Hodge
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D 1LBEMERE - THRERASNID LR TH -
7o
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4@, OPP o0&tk rs ke, #HHEDYEL%
BEISICF 2 EIRT (=A+B+C) ohb® 32K
S0, SERAWCER NI LR EEL BET
O LDy fH2V T 217 - fefER, Tk LDs B
2550mg/ ke,
hEh LDy (#2800, 2700, 2240mg/kg,
tion 1.85, 1.43, 1.75 Ligbh, 5L & 5 i Bk
FRAVWARE T, BHERBIIIE It otet’, LDy
f, slope function {X1SPURIVAfiEl & Ao/ D IEVME & 7
wtc. Table 50 LDgo fEOE T, /)N 2 FEECTRDE-
Eli@% Litchfield-Wilcoxon ¥i~GERH LIz DTH 5

slope func-

slope function 1.65C, A, B, Cit%

#, Litchfield-Wilcoxon Xt iERE =G, A, B,
COXhZhOAR—RICERORBRAT OEFRLH
Alicrzs pE~#HaLllk. “hXIDPA, B, C
EThZhTERCHE—RIGERELFO O ENTE
T LU LDy, fli 2550mg/kg, slope function 1,65 ¢
HHEELD. M~OHAC ¥ TOER~THh Eh
A, B, C OARRELBE LI EZABRIN 1 g
CREE &5

HE 1 OFER L EER 2 DT & DT, slope func-
tion 731, 363 XN 652 R BRI BETH » e, LDy
{EVE2600mg/ ke % X 02550me/ kg &3\ & 75 o fo.
ZhieonTh FEREARORECEE L, RR1 O
%, LD, i 2550mg/kg, slope function 1.65 TH 5 &
x5, MOBHCEABROREBCAHEE LIt ol B
Bl O L i 2 © B TR ERE—RIGEGNRLCTR T
HY, TOX5EER, B 2REYHEALCHE—-
FIGHEH T 7 v — AT LR - B Y
R L, slope function |32 Rin -7, LDso i
TR O R LIMOHETH D,
ErRcTRECERS LTy, ThEMELSI Tk
HDRWENELRS EEbRhA.

BlEXb, SMmeEaRbcgEs Mooy Fvic
B, allornone DFIETH H7cd AT v R 2
<3, slope function R B I LB 5L, I5YETE
RADEL p o ExlkiE, BEACEESE L LDy
fHC kZELWEEbh S,

¥ & B

QAN T 2 =7 =/~ (OPP) DfMEREDHEE

% Fisher Ro v byt (8B4, —WHEAR) R A,

slope function 23 24
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140, SRk, -2, 57, 1979
OB EACERBEBOET, WRSAbR. FEE 2) Litchfield, J. T. Jr., and Wilcoxon, F.: J. Phar-
32 ~35RFHILIPICBE b, EIEOEK, BAEMOM macol. Exp. Therap. 96, 99, 1949
3, FrMifao b 3B b, 3) Hodge, H. C., Maynard, E. A., Blanchet, H. J. Jr.,
®50% 3R (14H) VL 2, 600mg/ kg, M2, 850mg/ Spencer, H. C., and Rowe, V.K. : J. Pharmacol.
kgt ot Exper. Therap., 104, 202, 1952
@FEAEME L LDy ORI DWW TOBEREINL 4) BEREKTF, JISFEIL, BE # KBRIL, SRR
fe. —BR, PRIEF, PEEE  ERHETEs, 26-2
X [ 103, 1975
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EUBERBREORE 1. RURSEUEBIERR

R OB OEBEY N ROW KN

HFOH R 2N KB aL*

A BRE N W OE §
Improvement of the Methods in Dominant Lethal Test I. Dominant Lethal

Test with Long Term Administration

KOGO HIRAGA*, AKIO OGATA*, SEIJI YOSHIDA* HIROSHI ANDO*, YOSHIKAZU KUBO*
and MASANORI MASUBUCHI**

Keywords : S5 FEER dominant lethal test, BHi#¥4. long term administration,

ZF IR RV ANKER

— b ethylmethanesulphonate, <4 b= v C mitomycin C, =% & mouse

BETIERE S LV, MHED &S b ERTAERET
BRDBVIEHET) DF/ AR oI
ARPFCRELELLBCES Z L2\ 58, BIGHE
EFMOBEOBEn—IgEE LT, BRETRREPORE
RERBEWBY BT 5 OCEECE - bha@ERTH
5.

B, <7 A HOCCEESIERR T, Mo 1EE
) HB05~7H Exfl) BRPELRSHR M
FHRCE TS 6 WO, HERLEREE DM & 3T
e, ERPICRIERERAThh T3, LhL,
R OB T 5B R Lo T HLEYE
DT & A EITBEPORPMCERI D b 02% <,
BRTORYPER LY DT, TOMEMTaEFR
DEERMSITH LIRS ORD S, BFERRT I
W BB XA EAOEROhD Z EEERS
A, ThiECrBRREOHIEY BRI E LTiThh ik
FEAERL, TORELHEHNTICLIZLALERD
EWBIRTH 5.

EZDLRH EoBEN D, RUBET L5 BEEFTER
BROKEHELEL, W OrOERPRCOWTERE
RATELD, SEE BREOBHELRET 5729,
BMERERREWETH Y, BERERRCS\THE
HRBHEL LT HVWbh5 ethylmethanesulpho-
nate (LA EMS & #%3) & mitomycin C (LI'F MMC
EWT) wont, B (4, 6, 83#) MEEEOER
BRABAREASLOTHRETS. EletoRy, BE
ThbhTn5 1 BREEO TR ESP LD, v —F
vy =7 LTI SBOFRABECOWTHR U,

Ml KU HE

1. ERBMEFEERE ML b JCL/ICR =y &

(BE7 v7HREE) A, 48B4 THEAKSES
ECFHEAT L, BEREFLS O R BOERCH Ui,
SR L T, ERNRERTORFOFELR
W Bk, TRTEREFEBINCELERREDHE S
FHAE L, ERMEE - BEFRERLEbOOLY
WALk, BREOHEABYRYE L CTT. HERE

® 1 ®E5R, &5El JUERBWE
REE RSB RN &R

w2 ® (mg/kg) BOREH 4E 68 8E
EMS D 203. 4 10 10 20 20
E 156. 5 10 10 20 20
F 120.3 10 10 20 20
G 92. 6 10 —b 20 20
H 71.2 10 10 20 20
I 54.7 10 10 20 20
J 42.1 10 —b 20 20
MMC D 175 10 10 20 20
E 135 10 10 20 20
F 1.04 10 10 20 20
G 0. 80 10 10 20 20
H 0. 62 10 10 20 20
I 0.48 10 —b 20 20
J 0.37 10 10 20 20
Control 0 10 10 20 20

a; »HbHhHUHTFHEE L BAREBREEFEEoD
DIXTSN Tz,
b; 48HEORER» LIRS,

* HRHER LA A BT SEAT RS

160 FIEHHEEE AR 3—24—1

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

*ORBREEER
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B25+1°, WES5+5%, W8 ~178, HKfphs 10 =
DIBECTH ole. HEIEHE 75 AF » 7 & — Ot
T1ES, HEIRER B ET7 A3 75— DI TLES
W, KBRS FAF v 7~ DT 2ERWE L.
MEREE S &MY BT, BRGE CE-2 (BRs v7#H
R&th) LAEAE E B S .

2. ¥l ethylmethanesulphonate (EMS) {% Eas-

tman, Kodak Co.- 4, Lot No.B4B %, mitomycin C

(MMO) 134 b2 TR attss, Lot No. M1070 %
Flvie, ;hbuﬁ@ﬁmﬁmkﬁ%ﬁ%*kfﬁﬁb
“Cfﬁb\ﬁ_

3. REBSREORE »oo LOFHERLTL,
B/MERRE EMS © 90mg/kg®, MMC i 1. 75~
2.28mg/kg? THH T L x Bl TOEERSERTRE
L3 DAKTT OREEBART . 1R,
BeEfE s DO AR =T, LT AR R i
ERBTH 10, FREROYWEOREELFETIL
{, BE1HOBOEBCTRTCLETSE. FLBHORE
D LR A DEOBEYITHE Ui

4 BEFHE BREGRSSEEhDY, RERS
T LB=0ANOBENKEWE Bbhicicd, EMS,
MMC & % 4 B 1 EERAEE L, MyE e i
Bae By AEI00g % 0 Iml k70 % & 5 FWIIE L 4T

100

7.

5. KEFE BEEBHEIL4, 6, SEHCXEL
To. . ZRERIRHE 1 PRt U108 4 O SEALE SRR FE DM 2 TT
CEAHHRABIR T o, BHBROBEVIERL,
BERORD bhich ORIERRILE &8 L, £0 %I
ROHEL, Blr — o Tl DERE L.

6. RESIVHIMEAE BLHB%4, 6, 88
TR LIERI2~13A O R T BREEL, FEs IV
FEEHH, IEC oW TR AR IS E L,
?EkObTm%ﬁﬁ,iﬁ%Eﬁ,$ BT A

RN,

7. B, EREGOERLSIUHEBYMNEE 88
BIDEG « ZCHLE, K5 1~ 5 WOHEC DWW T L DOFEHR
ERAIE L, ﬁtmﬁﬁtt%u%ﬁhxo%ﬁh
HEEZEL, &leﬁ%@i&#%ﬁ%bt

i 7

1. FEfl (M 1a) EMS: DEFCIZ4HER 1ED
Frnmbhi., SHE8HHER 1M, 12AHK 3, -
16HEK 3, 28H Hc 1AET L, &85 HMERE
Uk EBoted DL 1EThH 7. ERECIZ6HER 1
T, 4HER LT, GET4HBRIERESLx.
F, H, I, ] #CIZECRAbRT, REBCRNTHE
FABARIIEEE CH o7, MMC: DEC# 548 HE, 52

T T

100

100

% of Pregnancy
[=23
(=]

2 go- 8 8ol

3 F i b

o 60~ MMC EMS = 60 )

4 F 5 + . MMC EMS

-g 401 § 0F

a ol “520: v

y 20[ a) w | b)

apoll,llllllll //7[!1]Il OIJ’llllllll IIIL ) WS S SO A N BN |

: -
i L EMS
- L
| IS N I I Y |
" R DA
°°°°""‘”““‘9/k9>gg':‘g§§§ SSSSHrHmgngt BREJEZ
EMS, MMC %%Wﬁﬁ&%umﬁb&%ﬁk;oﬁ#ﬂﬁ& a) £FHE, b) KBE, c) HRR,

& 1.

d) 1 BB Y OFBEFERBOBR. A——A4EE,O——Osﬁ@,o——osﬁﬁ&%&@#%%;u ------

BHSROERE R T,



—_

® OK

400 ~

Control

o . mean * SD
300

W O # o1-2, 1980 - 9

o
E
. L [
A | e em am an o e e e - e e e e -
2 200 |-
]
=
=L MMC
o ‘ )
b
100
8 i
1 | { |-
0 =7/
™~ foe) (3] (=] o n [T
™ o jX=] [o] o ™M r~
& o o o M A A
MMC Dose (mg/kg)

71.2 -
92.6 -

|
[
s
s

42.1
203.4 -

120.3 |~
156.5 =

EMS Dose (mg/kg)

B 2. EMS, MMC 8 @REEAR5HoMRER & 5 55O

ARCA LI, ERT32HE, B2HARA1E, F#
TIUI48H Hi 318, HETIZ48H Bic 1 EAZEr Lz,
G, I, TH s TR TR bR D ol MMC
S X T LBz s A SIEEANED b,
EMS ciz 5Bmg R R, ¥ MMC it
BB L T BT T A AN A bRk,

2. REE (A1b) ZENCMHERE LIRS oRE
U Cg Licfi Rd %, —i JCL/ICR = v
AR B DAERRITTE~100% TH 5 H0Y, SEAVE
M 1 To R Ut 2 TE 04 B IR B ¢k Control #3100
% DOTREERLTEY, AHER I Y ZRITIEERES
CHAL T2 0 Ll 5, EMS: $XNTOF B,
TR LI TR TRBAETH -, Bied B
L5 R DEETIREHMNIETS L b b b, &L
o 1 WA B IR LT\, MMC: 4, 638D
DER, &7 8 BHOD~GHLEZ ETHR LR,
8 EEME S X VAR SHED bhi s Enb (¥
l1a) RRENCOLHED LA THBHE ERNE 2 bh
5. MBI T A RBRIIAE LR L,

3. HIRER (Hlc) KEUCHERYYOIERS ¥
MR CIE L e kDl thi T8t BET WS
JCL/ICR =y AR FT5 EREIX 0% P bTh Bt
%, &A@ 0 Control BEDfEIT 4 ~ 8 Bi% L 71)100%‘;@215
s, EMS: 4~ 80D ~FBECEELET Y &
2, BEHEOBET X BRIk o7, ThbORE
RREEHCT->THY (@1b), BLrfbror
Fazi o Tl IR T WA T LEFRL T,
MMC: EMS } A E TR CHEECH - EFh

3, #EHENEL i3 EELL, 8BEETIT
D~GEET0%ThH-ol. M T5ERERITfIE L
Lz,

4. ERE (A1) ER UM 175 b OREER
BaRdl., thECcHanBT5 JCL/ICR =7 2
TOREERENE, 11, 75+2. 79~13. 41+ 1. 59CH h 39
A EE\ =B Control #6311, 80+1. 62~12. 75+
279C Y & —F LT\ i, EMS: 4~ 8L 3 D~F
BHCTERRB S e BRE S ORE R X 5 EEnE
RIRWd bhinhotc, - MMC: H#EHMMNE Rhud
BB EEEREIIBA L, Bl s BB CIX | HTLER
RET 2D bhic,

5 HEER (H2 LZo@#mE (F3) EMS,
MMC 8BRS HOERERYIE L, £OKBE,
EMS #E ok Control L ISR U TH o 1o
R, MMC ﬁ{?u dose-response % & b 7 5 BHEER
DS BH O, HeREREEHCH L DETINE
EARRIREEM L e, BRERNES SIS
BEIOREEREEL, ERERLER UL, BR
DFER, EMS HCIiBE R I OBE LKL L 3IE Co-
ntrol B & FEOH B &M (K 3C,D), MMC @<
X, D~GECREMIEPICITh T ok R & S
fanii@d bhic D& c, WA B BFrEo
T BES NP -(F3E). F7cEEW, &%, BH
DR AT TORETIRRED bhith ok (X
3F). BRI CHERED cell killing 2%
Zh, BT Thhwb D LBbhb, FiH~
I RIRBEME» DB TR HmrEgshs s, £
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(=]

=
o
=1

1T v 1 FrF T 1171

MMC EMS

@
=1

@
o

N3
=3

% of Daninant Lethals
F3
=]

=]

11 1 T
1

® 4. EMS, MMC @EkHEMBEC T 85
Bl X OB SR & RO HRED Bk, a—A
438, O—06EE, e—e8 M. o—o P
IER) ATEE, A—A1EREEROBRYRT.

Dy Control iz Lb_TA 7et, Zhik 8 BEHER 5
D~GBTRRBIXT 52 (H1b), HiREHENRE bhicw
(®lc) Bl%, HIUH~]BCEREREMETT2(®1
o) BIoRREELBIS,

6. BHBIEFHERE (M4 RohrbornpAROIPE
BHBFEBRE L RO, NHEODR, FHZHE
BRSO IEABROEL NEAET, *BEORR
% (EEA 1 EES) st EMS, MMC b H
B BHSIEE SO Bbh b Kifc B NEr B=4
BIeeicftiEE L. M8 &b, 4@ dose-response
curve [T EHIE O REC b bTIERLUE -
REBEL, TORARE—EFcLsb0LBbhs.
EMS: B4 B MELRLCERL 1 ERERBCIRE -
S EERES bR, F, GELAKETHY, 1M
BHEBOMERENEREER T BEREEREBRR
DERENRAEDRD, L UAWER 4 B 51 %
ERLCHEXELET, b s ikBEEoEREx
rnbDEEihs. MMC: EMS kEific 1 ERER
BRTILE w1 {fERORD b WWERSERCLEE
BN EBREO LAY 2k, FleAYEIL EMS &
R, BEFHAEL RRER BB EIDERE
BCLEWERYRT Lo,

% ®

1. REBSCIIBERTEABORE R4RS
Rizz &, WHED dose-response curve Hy-5 1R
DEACHIPL LT Eh LB LB RETEL, 20
FERIRA—EBF T X 5 LR 5 hik, BEIMRET5
CERXBEETIRV O LBEbRD. —F, REDO -
BUIFEECRD LR, 1ERETILE > EHORD
DhicMERSBECH COFHYRIBTES C L2385
PNTHD,
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Hastings 5?3, triethylenemelamin (TEM) % f7%}
T, L0HTH &45H BN S i<y Ao CREM
TEREO MBEL LU, REERET5C Lz k bl
RENEDOhBC LR RLE, Zhidishgs LT
LIRGRINERIC L 5B OB ENTRETHHC e FRL
T s, SrédmiEs Lo EMS(10mg) #20E(H)
B E L LR BRBRIEORHE AL T B AR
EBETH 1P, BOEELO F— 20 b BB
X3k, To10mg HEREIT 1 ERETIRE 7o HH
Ru[REIRETHBHD,

RS L7k, #RTIRIRAES T L
X0 ERBERSYBE T LN CES, EETE
Wi LEL RS,

2. HB5E SEORRCE, #EERECKTHRE
LEEBN1ERECRT S TR KB EE - Tw5, &
FULHEI D e b e i Ui | BfRSERe B 58/ 5
BV R ERR BT S I EOR L Liciad ThH DA,
P LAWERYR—EL, ThiddlLicEsiry 5T
BA 5, HBiE R EMS o 200mg 1 @E#EE 210
mg 20 () HBEEES ©iF, REETHESHEML
7o ) REEFT FRERE S B BB RER YR T
BRI 5 &, 8BS LS 1 ERE N
Z OB BB, AREL Lo-Si T HAE O B
%%%%@ﬁmﬁﬁﬁ—ﬁ%ot.%Emiofumﬁ
LERRGHE threshold b Bz b Ex bh, b
PHERIC BT ORERORBIIMEL B LS
ThHHH. EHREDYETHFShHZ LHHEER
5.

BAEEE DT, BHERE LTEL > HETORE
BOBHEEYHEE LT, ¥ THRDECEEBIERD
BRENEHRIL, 3 LEWASIIES bIEREED
R R, BEEAREEGRHEET 2 0B R
BHEREHD L LTS, —RicEREM I EGI X
DRI EN D B DRI o v, A
BT L B LU HERANEMLTWE LD
LIORBREOWELERE TS LATRETHD, £
WX YVBERSIES LARERPENBONL
LRI NBENLTHS. LrLEDORE, SR
ChHFETHZ ETEDH DN, BEOREE - ERiEs
BLOE, BIVLZEBRETILORANLI S E$TBK
LS OER T U 5 FEEBIERS, b 2ESHE,
MMC OBE#EHIch bhicfEflaco cell killing
7t SR A e EE M BT R By,

3. L—=FL&LTHTI3BEOME

ZCCEBNR DO LIREOB - kb L kY,



BOR OB OB O£ #H 31-2, 1080 11

OB R T, QMR L UCOMBLRMR L
RDnbhbRITIETHS 5. RS X 5RRERE
Trshd kL, ZOWThoLEy il <h
BHDTHote. O LTERCELBIERRED
EFELTHEONBZLZATHS. @,@KELTIL,
M4 CRERBRIShED £, EMS © MMC 0 X 5k
FHRBBORR ZBIICI/ERT 2 WETH > TH6~8
BEEETIRRCEEBEIRERT I S5k5
b, BEEEE—~EDORERC L D FOHEL R
BEEWTEDS, D2 EIERICKERENTHD,
He L BEERE R BT B PEROFE N, HHTLRE
%L bl WAAREER & £ hE MY 1/6~
1/8 Lich, FenEEEBHcET3HN, KEPLEA
RKEBCHEPMERD, hE CERBIEARIIEETIT
BAENFHERE 2 A FAE L 2L B TER
ZEETATMILOTHS.

T, BEBERRRETHEEINRNCWOEYEER
Lich, Thif—=y b OB CIAT L CEBREEIG
Thi¥, BESEUACEERBRERISEE T TE, B
B REMOFRMEY T EBNHETHBL,
(FHFRLAFBEERFEESE 6 HFEREEXLTIE
9 ARB, HREGRSHOEKRESIVE 9 AR TR
FLI)

: X ik

D 2SWIES, SEER, B %, THEET KR
Dr4Eg, 27-2, 100, 1977

2) /DRESR, BHFET, HHMRD, TR O, AR
B, PHEEE, FMES: REETESR, 29-2,
99, 1978

3) HHH=, SWIES, BEmEE, ZE B ARE
—, VERE  KRETER, 28-2, 192, 1977

4) TRIERR, FWIER, FHE=, BB I, ARE
—, PHEE : FREETESR, 28-2, 187, 1977

5) RIS, HBER, BE 4, HwHERZ, T
Bh, ABEE—, PEEFE : FRHVHER, 28-2, 154,
1977 ,

6) Rohrborn, G. : Chemical Mutagenesis in Ma-
mmals and Man, ed. by Vogel, F. and G.
Ro6hrborn, Chapt. 4, 148, 1970, Spring-Verlag,
Berlin

7) Hastings, S. E., K. W. Huffman, and M. A. Galls:
Mutation Res., 40, 371, 1976

8) Srém, R.J. : Mutation Res., 41, 25, 1976

9) Commitee 17, Science, 187, 503, 1975

10) EBREH  BEEEL TORR, #Htvyt=vF
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HEL LHEEDWENHR
£ B O £ H B %K REWERE | B R |EEEHWER | & & B 0D
wo|m oLz 5 @ O © ,0 8@ O , O o, ©
BEE | B &@ §E® &@ 35 5 Q % % X L l%;% EL
. iz 2z #® x /X | R/ &
B (mg/kd B | & | T | B | B [} B | i | iR B B
EMS D 4 10 8 2 2 2 2 100 100 0 0 0 * 0 *
6 10 9 1 2 1 1 100 50.0 ] 0 0 0 *
203.4 g 10 10 0 0o - — - — _ — — —
E 4 10 0 10 10 10 10 100 100 1 1 10.0 10. O*k
6 10 1 9 18 9 15 888 833 1 - 1 1L Phisk g, 7HEx
156.5 g 10 2 8 16 8 16 100 100 1 1 12, 5¥xk g, Frwk
F 4 10 0 10 10 10 10 100 100 3 3 30. 0%*. 30, 0**
6 10 0 10 2 10 18 100 90.0 7 12 70.0 66. 7*
(1203 8 10 0 10 20 10 20 100 100 9 14 90.0 70. O
G 48— —_ —_ — —_ —_ — — — —_— — —
.6 10 ¢ 10 2 10 19 100 950 10 16 100 84.2
92.6 g 10 1 9 18 9 18 100 100 9 17 100 94.4
H 4 10 0 10 10 10 10 100 100 10 10 100 100
6 10 0 10 2 10 20 100 100 10 2 100 100
7.2 g8 10 .0 10 2 10 19 100 95.0 9 17 90. 0 89.5
1 4 10 0 .10 10 10 10 100 100 8 8 80.0 80.0
. 6 10 0 10 20 10 20 100 100 10 20 100 100
54.7 8 10 0 10 -2 10 19 1000 950 10 19 100 100
J 4!1, — — N —_— _ —_— —_— — —_— — — —
6 10 0 10 2 10 20 100 100 10 20 100 100
42.1 g 10 0 10 20 10 19 100 950 10 18 100 94.7
MMC p 4 10 0 10 10 9 9  90.0 90.0 7 7 7.8 7.8
6 10 0 10 2 10 12 100 60.0%* 0 0 I
175 8 10 6 4 8 3 3 75.0 37.5%* 0 0 0wk 0 ek
E 4 10 0 10 10 16 10 100 100 10 10 100 100
6 10 1 9 18 9 14 100 77.7 1 1 11, Tk 7, ook
1.35 g8 10 2 8 16 6 7 75.0 43.8%%% 0 0 0 Rk g wEkk
F 4 10 0 1 10 10 10 100 100 10 10 100 100
6 10 0 10 20 10 17 100 850 4 4 40, 0* 23, GwEE
104 g 10 5 5 10 4 5 80.0 50.0** 0 0 0 ¥ 0 wEx
G 4 10 0 8 8 8 8 100 100 7 7 87.5 87.5
6 10 0 10 2 10 19 100  95.0 8 16 80. 0 84,2
0.80 8 10 1 9 18 6 10 66.7 55.6% 0 0 0 w0
H 4 10 0 10 10 10 10 100 100 10 10 100 100
6 10 0 10 20 10 19 100 950 9 14 90.0 73.7*
0.62 8 10 2 8 16 8 14 100 87.5 5 8 62.5 57, 1%
1 4 10 0 10 10 10 10 100 100 100 10 100 100
6 10 0 10 2 10 17 100 8.0 10 16 100 94.1
0.48 g8 10 0 10 2 10 20 100 100 8 12 80.0 60. 0**
J 4& —_— —_— —_— —_— — — —_— — — J— —_ —_
6 10 0 10 20 10 2 100 100 10 18 100 90.0
0.37 8 10 0 10 20 10 2 100 100 100 17 100 85.0
Cont Cont 4 10 0 1 10 10 10 100 100 10 10 100 100
6 10 0 10 2 10 2 10 :950 10 20 100 100
8 10 0 10 2 10 20 100 100 100 20 100 100

O &5 LR, @ BEHRPRECLEESY, @ O-0=0, ® OrREIELEOEFHTIY, ©® RE
ol 2 iC R 2 R S s WIREER S, ® BRELTER LcioS3TE, © /6, ®/®, O R
BEEIWE2TED 55 1IETLERYBD b O T2HH, O BFIER, HEKE -« BREOCRD bhichl,

0 0/6, @ O/e.

GERD) 2° e

* p<0.05 ** p<0.01 *** p<0. 001

a ZWEHL DS



% 2.

BeIRgs LOHRIECBT AR (2D 1)

= B m () ® ® @ ® ® @
= B I # = 78 P8 x EF K %K EFBREHR B 38 IR % 1 56 BE %O K K
wa 2 XEE
(mg/kg)
EMS | s — — — — — — —
68: — _— —_ —_ O — —_—
203.4 g _ B B B B B _
E 4 1 7 4 6 1 0 1
6 14 6 8 5 1 0 1
156.5 3 11 8 3 0 1 8 sk
- 4 32 10.67+4.16 16 5.33+3.06%* 16 5.33+1.16"* 2 0.67+1.16 13 4.33+2.89 1 0.33+0.67 14 4 66:+2 30%*
6 156 13.00::2.04 104 8.67+3.58%% 52 4.3343.85%% 45 3.75+2.83 53 4.42+1.73 6 0.50+0.80 59 4 0242 15¢%*
120.3 g 165 11.70+1.72% 116 8.29:42.79%%* 49 3,5042 85%% 43 3.07::6.99 71 507+£2.20 2 0.14:+0.36 73 5. 2142 20%%*
G 4P — — — —_ — — —
6 200 12.50+2.25 146 0.13+3.22%% 54 3.38+2.55%% 70 4.38+3.07 63 3.94+2.21 13 0.81+0.91 76 4 752 21%
926 g 903 11.04+2.11 156 9.18:3.40%% 47 2.76+2.31%% 66 3.88+:2.32 83 4.88+2.20 7 0,41:+:0.62 00 5. 202, 26%
- 4 127 12.70£1.49 114 11.40+1.96 13 1.30+1.42 70 7.0043.56 42 4.20£:2.49 2 0.20+0.42 44 4. 402, 27
6 260 13.00+£1.41 224 11.20+3.00 36 1.80+2.57 154 7.704+3.33 58 2.90+£2.22 12 0.60+0.88 70 3.50:-2. 3%
712 g 937 13.9442.33 211 12.41+1.46 26 1.53+2.90 155 0.12+2.64 49 2.88+2.03 7 0.4140.62 56 3.2041.99%%k
I 4 118 14.75+1.67 100 12.50+1.77 18 2.2542.19 89 11.13+1.81 11 1.38+£0.92 0 11 1.38+0.92
6 267 13.35+£1.60 253 12.65+1.73 14 0.70+1.13 220 11.4542.06 18 0.90+1.12 6 0.304:0.47 24 1.20+1.15
547 g 265 13.95:1.93 235 12.37+1.64 30 1.58+1.92 205 10.79+1.72 22 1.16+0.83 8 0.4240.77 30 1.58+1.17
I ) — — — —_ — — —
6 287 12.75:1.62 255 12.75:1.62 32 1.60£2.48 228 11.40+1.47 20 1.00:117 7 0.35:0.75 27 1.35+1.23
42.1 5 246 13.67+£2.57 213 11.83+3.15 33 1.83+1.82 193 10.72+3.23 15 0.83:+:0.79 5 0.28+0.46 20 1.11+0.96
MMC 4 77 1L00£4.55 58 8.20+4.23% 19 2.71+2.22 42 6.00£2.80 15 2.14+1.35 1 0.14:0.38 16 2 291, 60%**
6& _ J— N —_— —_ _— —_—
L7 g B . _ _ _ B B

1
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% 2. PP JORIRBT AR (2D 2)

= B R (@) ® ® @ ® ® @
= % W OB OF K K O OREFRE AFRER EBHERR BUAEEH B E B X
wE 5 xEE
(mg/kg)
MMC 4 141 14.10+2.38 120 12.00+3.40 21 2.10+1.97 101 10.10£3.76 16 1.60+L51 3 0.30::0.48 19 1.90+1.60%
16 15 1 12 3 0 3
135 g _ _ _ _ _ _ _
F 4 141 1410431 119 11.90+0.99 22 2.2044.08 94 0.40+1.58 22 2.20+1.23 3 0.30+0.48 25 2 5041 18**
6 52 13.00:163 25 6.2545 74% 27 6.75+457%%*% 22 5504545 2 0.50+0.58 1 0.2540.50 3 0.7540.50
Lo4 g, - - = = _ _ _
G 4 99 14.14+0.60 88 I12.57+1.40 11 L57+1.81 75 10.71+1.98 12 L71+:1.11 1 0.14+0.38 13 1.86:0.07
6 190 11.88+42.30 114 7.13+4 60" 76 4.75+3.80%* 89 556+3.76 23 1441150 2 0.1340.34 25 1,561 5o%e*
080 g - = = - B - -
- 4 133 13.3042.87 121 12.10+2.85 12 1.20+1.23 106 10.60+3.41 10 1.0040.33 5 0.5040.97 15 1.50+1. 43
6 184 13.14+2.54 155 11.07+3.17 29 2.07+173 129 0.2143.14 17 1.2140.97 9 0.64+0.84 26 1.86+1 17*
0.62 g 95 11.88+2.42 38 4754417 57 7.13+3.18%% 28 3.50+3.93 5 0.63+£0.74 5 0.63+0,92 10 1 25+1.28%
. 4 145 14.50+1.84 142 14.20+1.62° 3 0.30+40.68 126 12.60+2.12 11 1.10£1.10 5 0.50+0.70 16 1.600,97
6 221 13.81+£1.17 202 12.63+1.75 19 1.19+1.22 175 10.04+2.35 21 1.31+1.40 6 0.38+0.62 27 1.69+1.40
0.4 g 151 12.58+1.88 111 9.25+4.07%% 40 3.33+3.77%% 03 7.75+3.49 13 1.08£1.00 5 0.4240.79 18 1.50:+1.17%
I 4b — — — — — — —
6 245 13.61+1.75 216 12.00+2.85 29 1.61+2.38 189 10.50+3.42 19 1.0621.51 8 0.44+0.62 27 1.50-1.54
0.37 g 930 13.53+2.12 192 11.20+2.26 38 2.24+2.82% 165 2.24+2.82 19 1.1240.93 8 0.47+0.62 27 1.59--1.00
Cont 4 130 13.00+2.11 118 11.80+1.62 12 1.20+1.14 110 11.00+2.00 4 0.40£0.97 4 0.40+0.84 8 0.80+1 31
Cont 6 262 13.10+1.83 240 12.00£1.95 22 1.10+1.94 220 11.00+2.41 11 0.55+1.238 O 0.45+0.60 20 L 00-:1 45
8 271 13.55+2.72 255 12.75+2.79 16 0.80+£1.32 233 11.65+3.23 14 0.70£0.98 8 0.40+0.68 22 1.10+1.33

O~@ BHIB XVFHLES.D, O FEAEHI VEE © ARNWCHEBEBEOAR D bhicd 0, ® WRAHCHLTIEHOBD bR D

a; EFEENEB O i ote, by REEL VISR
* p<0, 05, *k p<0.01, ** p<0, 001
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ARPT==hTz/—LFPITLDTy FIHITDIRAZEEERIERR
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By A R E NP K A B

Dominant Lethal Tests of Long Term Administration with Sodium
o-Phenylphencl (OPP-Na) in Rats
AKIO OGATA*, HIROSHI ANDO* YOSHIKAZU KUBO* and KOGO HIRAGA¥*

Keywords : B ¥\ % fungicide, # /1 b7 = =7 o /)~ « >} U7 4 sodium o-phenylphenate, {:3%7E

#B4 dominant lethal test, $ » b rat

WICIRLIET X D B FI O R &M oW T D BRIk
EL2EDTEY, AN T 2=V T o) —ABIVFD
Bie oW ORBER BHMERBLERFEERR (Ames
test, GuffkiRER, SCE test, < RBHKIERE) ©
DEEL SEHMELTEY, WTFhikhkoEREE2E<T
WA RBAEITIAN T 22T e )~ P YWY
LADZFy bEACTTR - o 4TS U RS S5
HEIERBRRETH 5. :

RBRMHERSTCFX

1. BB 1t 7= T7a—AF Yy a (B
T OPP-Na 143 1% Dow Chemical #:#il> Dawicide
A Lot No. MMO 1044 % {17z,

2. EREM MREEEL (B BHRFr—r A A~
AT OFERR Fischer 5 » b+ (F844/DuCri) # By
fo. HELABSTRA, 1BETHET®R ¥ IoMg
BARL D 8BB4 ESTHA, 4 BETHAER
ERR Ui,

3. ERME BEE25L£1°, BESSt 5%, BREE
108, FRBAS AT 6 ~-1% 5 ¥ T barrier system £7
FECEWC, MEB I OCKERIEORT v v ARy~
D ERNCINE, EBMAKEEE GEEAESREH)
AP RETEARCERE L.

4. EEREBEORE FLORUCEINERE, MEEY
Bow A, RIMBERI T CRBE L~y A TOEE
RIFERBREA—WEELL, 4%, 2%, 1%, 0% &
B oFt 4L v,

5. OPP-Na FRinfAfl&#&k57:% OPP-Na \XHAK
7 v7 (B CE-2 Bkl immER Lic. MEEE b
5, AR B ERIERE B, i 5 BRI Y
gy, MRy B CEENSR 52 .
7535, OPP-Na {Rinfkt O LZEMT D\ Tl B3O il H:

Table 1. Experimental Design
Concentration ~ Number of Number of Number of
of OPP-Na male rats male rats female rats
in diet administered uttlized uttlized

(% OPP-Na diet for mating for mating

4.0 20 20 20

2.0 20 20 20

1.0 20 20 20

0 (Cont) 25 % 25

PHREE L TWA,

6. AELITHHEERE HiNERLEIRS ek
v+ OFE - SRERECE LT, A—&f£RE0
Sy FERAY, A—BEOMAEZERI €, FARNCA £ —
b LM Co15BHES B ERRER L F A
hic, FOWEDPHET v F OBEIT 4 FECLHEEE
UARERMEIMIEA R b E -2 BB ERIBEETE
BERWEIINH AL S e N ERNBR L AS L ko7,
FRHEIGER B 4 TR efichico T, £
O OB S AEEIMEENCEERETS L 5 fEE2R LT
5.

7. XEFE MHEL: 105y 24 BERESE
fo. BURTHEEORELHRL, BTOFELERL
Tob DEIFRRIL E 2ie L, FOHEEROB & L,

8. BRHEE SBUBTHRETHETSD, ER
BEOREY = — 7 L RE T BREEL, WEETE
HH, oV TRESRY, FEROWTULEAR
¥, HERER B - SRR ANEE PN
MU,

% #

BEYE IR LE.

* BREL A RPN R

160 FHIREFEEE 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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Table 2.

Effects of OPP-Na with Dams and Fetuses

Concentration Number of Number of Number of Number of Number of Number of Number of Number of

of OPP-Na fselﬁ?:}aessrfatls pregnant corpora imolants pre-implants live early fetal late fetal
in diet for mati;lg rats lutea plan loss fetuses death death
% €9 (% Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD
4.0 9 9 98 92 6 82 3 7
: (45.0) (100) 10.9+1.1 10.2+1.1 0.7£0.7 9.1+1.6 0.3+0.7 0.840.8*
2.0 11 8 87 82 5 77 2 3
" (55.0) @2.7 10.9+1.5 10.3+0.9 0.6+1.1 9.6+1.3 0.34+0.7 0.4+0.5
1.0 10 8 83 65 18 60 3 2
: (50.0) (80.0) 10.4+1.4 8.1+20 2.3+£2.4 7.54+2.1 0.4%0.7 0.34+0.5
o(Conty .17 16 167 153 15 143 7 3
’ (68.0) 04.1) 10.44+2.0 9.6+£3.0 0.9+1.4 8.943.0 0.4+0.7 0.2+0.4
* PO, 05

G BE LTS v rOWThOBRE\TLHE
SHESIET LBt a bhiods o e,

1. EFREEMPFRR

(1) RE OPP-NaiminGPe#LfEo I h b g
BN, SRMEOBENA BB, HHFNTE
FECIR e o Te.

C (2 ERE KRAYHERE Lo cHER I EROED

BRICHEDEI AL 4 BEEL00Y, 2 BEET2.7%, 1 %EE80
%, WREOL 1% TH o, 2 BRI EMBER LA
A5, BB B R ER TR o .

2. B SURBICELBHR

F22RFTEED, 45BOBMFERE LN FCE
L, BREHETH -7, PIe RS 25 HAH
BRE, EFERER, EUARECRREREEC AR
¥ BEHEBEOEEHIIA LR o,

gL ER

BHEWRIAL Y 7 2217 =) —F b Y & s (OPP
~Na) OERBIEHRELEE T » t 2 AVTHRN Lic. %
B OPP-Na {Rinfik % 30 AREES » r REBRE®
et SERLERBEE DM LR, ERISH R, BE
BB IORBEEET R,

OPP-Na RinfapHE S i LBk i i o
o, LALHASOOMER LB L EBBER(4 %) TR
BRERGEENH L BEREOETARD LA TED,
=7 A BWICEERTERRY o zhE I{—FKL T\
%. %7z OPP-Na 0 1 HPH#iEERIL 4 B (2487mg
/keg/day), 2 %% (1384mg), 1%%¢ (706mg) L
LT3,

AP MR el OPP-Na $RinfHE iRt ozk
BHMEOHBECENDIn X 5 Th DR EREILED
BRIl EREERCER R, AEEED 5 »8
2 BT AR b inh - T,

PP GEAE) 3 I0RRefbaFR TR 4 %R
DOHIFERE R IR L RN R R D, L
LI OBEEA AR AR 5 p 3 XL B EE
A LR, BUEBESRUNOERE B LRLE
BFERECh AR ¥ - AEMHEEO 5 ik BEIMEA
bhirhole. 4 BEETCERTD - BHFERE O RN
ZREL, B« SBEEREY &b IR TERR CLE Y
CHBELXTE s oz, biskic Rohrborn 01
CHE > TEEBTEHRELRDZ L A5 L0, 2%
BE(-D, 1%% (1) &b, XRBT©o OPP-Na ®
5y FRHTABRBESREET Lo eb D BbR
5.

SECERB TR 1 EORETHEILIER (KR L)
B BsC LM TERh oI, BEL VELREL
Fedd, BOEEEBBC ENTE o7z, ¥z OPP-
Na iSRS £ cOX BRI RN ERE TIT
o T AMEMERRLTWAS, =9 2Tt OPP-Na #in
RSB TLRLALOERZRY LTED, T0%
115 v k& =w A CO OPP-Na x5Sk (8
YEE) CBRTHO0»d Lhic

X ik
1) /NBRRIT, PHEEE : ERETER, 29-2, 83,
1978
2) FHBE=, R[WER, FHEEE @ FORETER,
29-2, 86, 1978
3) /INERIBR, ZRHEEA, ABRE—, FHEE  ERUEH
438, 29-2, 89, 1978

4) PMERIER, FHBRT, EiERT, PREEE  EK

. EETRAESR, 29-2, 99, 1978
5) fEa RERKTF, BHAFET, BRET  HREWHE

#, 29-2, 104, 1978
6) A RERT, SRIET : HRHEESE, 29-2,
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7) FHEZ, BiERT, THEE @ HEETER,
30-2, 44, 1979 ;

8) BHFRTF, FHEK=, bRETF, FHARE @ HE
SR, 30-2, 51, 1979

9) BIHFETF, PMREE, FEP, PHEE T EKE
HDEESR, 29-2, 97, 1978

10) HnE#, HELUHE, SPEREE  RFEETER
30-2, 67, 1979

11) HEVRAR, HHES, HRERE : LPHEOR

RIS R ME, 81, 1978, BEFLy 1 =vF4 7
1 7

12) BEE—, FHLEE HEAZ, L) #: Epo
R, IR L BEEE, 128, 1975, FEiL
&

13) Réhrborn, G. : Chemical Mutagenesis in Ma-
mmals and Man, ed. by Vogel, F. and G.
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FPRFS=LDT 5 FEAVARMROZUERE

ZEA A BN K B E BN R O

F B | OB

Acute Oral Toxicity Test of Thiabendazole in Rats

HISATOSHI MIKURIYA#*, SHINOBU HAYASHIDA* HIROSHI TAKAHASHI*
' and KOGO HIRAGA*

" Keywords : &7 v &' — thiabendazole, P\ #l fungicide, S v b rat, SE{kHEM: acute toxicity

& E

7=y &Y~ thiabendazole (LI F TBZ&-3%)
ERRFD B WIEBIEWAIE LTRWLRTWS, bt
ETix, FOR4eMY L <1978 E e RSN TE
EL, HESOEBIVAFF~OPIEWEIE LTHERYL
Fbie. TBZ OB L Cit Robinson HPARE L
TEY, EELEERAORWI E2RBLThS, Lk
L, BoEMECfT - e EAMERR COBAMER O
WD, AEOHE LR e AR AR ST 5 RRED
LISEOHBIO Y TBZ omEth, HrehA Rk o
THEGERT B DEMERE T,

ZTTCHARESRRETOIRDIC- T, TORBRME
LT, ARBCBWS LR—R/HKD5 v rick b, FA—
RAERECOSEEOBERERET - 1.

TBZ D& nEfEr oV T Robinson (%, F »
+ @ LDy fE% 3. 1g/kg (TBZ 2% CMC BB E
Y LLTw5,

4fE, TBZ iZKCEEEDOID + ) — T HB LT 5
E7 2 ARRD 2BEEOREF L AVRER E LTS
Lz (BBRD. 2ofER, TBZ 757 7 2B KRKRE
BRSO FARICH 5 BIHROYEENE Lo, £
DOleH ik UTHRAREIT S L L b, Al
R A b h 2 Bice S0 LcBa 0 AR—H5E
REIRE LDy R DWTH R TRE Lic Gk 2).

REMEE L UFE

Wk : kB A 2 7 #E5) thiabendazole microfine MSD
(Lot No. BZA-539) % AAIERHA v — 7l f=ixH
AERFTT7T7E€T7 40 0.5% BWBEE L0
BHEARBITTNT10mi/kg B.W. & Uiz,

SEREIY . F v — VR Y A=A EHDYFRR Fischer
F v b (F344/DuCrj) # Vv, R 1 Crimhs 458
STEAL4EHEER, F3BR2 C a5 ES
THAL SEBATR TN ERIET RIF L O R

5N : . ‘
AESM : R 25+1°, BE50~60%, BIER 10
=, BB 6 bS5 Bl LeFEFEC K
T, MEBICEKSTFDOATF v LAy —Y (fE16.5x 5%
25 x BafF40cm) iz 5 TE30E L, HA 7 v 7 (BCE-
2 EEER s X OV A BRERH OB K Y B AR
WE T,

HEBHE RSN A OFES I DIREL, K
DHZEE %, 5 HOFH 9304 X b 1085300 £ TD
Mkt 8y v FeAvCCEMRO#S L, B5%
AR & Y e S 2.

HER1 SHESOMMET v Mic TBZ Y — FHRE
Wk kot TBZ0.5% 75 €7 = ailRBG 2 HEL
Jo. #rEEr Table LR Lk 51, 4 Y ~ 7 IR
WEH, 6l4mg/kg »»51800mg/kg o % AL, 25T,
0.5% 75 €7 = » BWRGERKER, 1300mg/kg b
4827Tmg/kg DL AKL 3 TR Fh 6 BRRG . %
FeRBELTAHY —7WMERIL0.5% 77 €7 = A BW
BBE U, WEERSHBMHRELSSEE LA, &
BERERIITBMER X O TFHBROBREEBEIC LTI
ELT.

BEBO—RERE L OCEFEOBEIL24RMECL ~
2R, 2 BHBREA O 2EfT . LT v b
EEBICERL, £HT v PoWTIREHFET 9 B30
SAENE LERSHIGEEC LR, SRle. ¥kl
SBRE 0T Ric iS5 ¥ Litchfield-Wilcoxson 3P i X
50% 3578 (LDso) %R,

#®E 2 TBZ0.5% 75 £7 = A BKREWR O 660,
820, 1050, 13003 X Ut1600mg/kg B. W. %4 5 PRI
El. coBEIN—T B3I~ TEY L RER
A, B, CtL7.

HEFEDBEBI AR E SRS BT CHERY, 2 BB
erEis o 2 BT 7. BEPET2EREL, oM

* AL R DT R IR B P AR

160 FRIFEEFIEEE 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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Table 1. The Time-Course of Number of Dead Rats after Administration of Thiabendazole (TBZ)
Vehicle Dose No. of No. of Dead time 1 2 3 (days)
& Sex (mg/kg) rats dead rats 0 . ? L 1101 L 1|5‘ L 2|0| . 2|4 (hr)
/i e B e N et i i
Olive oil ‘
1875 5 5 (100)® 201 1 1
1500 5 3 (60) 1 2
1200 5 5 (100) 1 1 1 1 1
Male 960 5 2 ( 40) 1 1
768 5 2 (40 1 1
614 5 0oC 0
vehicle? 5 0( 0
1875 5 4 ( 80) 2 1 1
1500 5 2 ( 40) 1 1
1200 5 2 (40) 1 1
Female 960 5 4 (80) 1 2 1
768 5 1 (20 1
614 5 oC 0
vehicle? 5 0(C 0
0.5% Gum arabic solution
4827 5 5 (100) 1 1 11 1
3713 5 5 (100) 21 1 1
2856 5 4 (80$) 3 1
Male 2197 5 4 ( 80) 2 11
1690 5 5 (100) 1 111 1
1300 5 3 ( 60) 1 1 1
vehicle® 5 0oC O
4827 5 5 (100) 2 2 1
3713 5 5 (100) 21 2
2856 5 5 (100) 1 1 1 1 1
Female 2197 5 5 (100) 1 1 2 1
1690 5 1 (20 1
1300 5 2 (40) 1 1
vehicle? 5 0oC O

1) olive oil 10 ml/kg
2) 0.5% Gum arabic solution 10 mi/kg

DA, B, CHI/N—7DIFTHICE S & Table 3 iR
Licilaaec, 1 ARCEWEpEcy 5T,  100Ek
TOIB L LicEm o T TR e ke Litchfield-
Wilcoxson {912 1 b 50% 3 FEE: (LDsy) w3k 7o,
RRER

RER1

Control (vehicle) : #+ Vv — 75 5 » +, 0.5%
TIET T A BEREET v L BEEBRIT R
D, —MEHRENESRI-AERITEL, 4 RS
B 555 L RBER LikdTe, RS i—miiar
L 2BEOHA S AV —~ SIS OME A B X 240FH i
RIFEEL, TORIERRBELRLE &V~
BEOHED ABEMBCITERIMOGBEREEL, F0%
IEFeRE U CRRK THIRIZ0.5% 7 7 €7 = A KK

3) Mortality (%)
4) No. of dead rats

HBES vy bORELEFAKOGELYR L (Fig 1, 2).
BERE: AV - T WEEBRERR I U055 757
2o BREEHRERL BRI ERTEBL T
fo, EAEREREESR I Y 5TE D, BR, KELRE
DBHHDONREL, R TR EFEEE S0560E
HL, BEELHDTIRDS L O RBELT5, HhEsD
DR CHEERLAL X 5 kB35 D nih
b, VT HREEEIVET LIREAE o3 BERA D B8
BEDFHRE ST, & ORE—FRICRENE AL DR
HMBVREBIC L D PR ABL < Bb® TRLT 53
D, EFleyr —PHERLLENE D ZoBNEVRRRC o
DR BLECHTTHL0b Bbhic, ZOBIET
v PO OO RBREROWEN, R IIMERED
BHRBFEL O, BES » FOEKRT, BixeMsny
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Fig. 1. Relative Body Weight Changes of Rats Survived after Administration of Thiabendazole (TB2)

Vehicle : 0.5% Gum arabic solution
Arrow : Administration of TBZ

Control(@®), 1300 mg/kg(A), 1690 mg/kg(), 2197 mg/kg(O), 2856 mg/kg (M)

CHELTEHERRD D, FA L ELREAGOHE (R
WA LB 3) AFEL i, ¥cERAaD
WEIEBMLE TRD bR, IEERTREETIR
Ddbhhinh ol i

FETo R RS & B Bi% Table 1 iR Lz, FECOW
T 6HREE, TSR E Th - ea RSB 24
BIIHRIET Lic, 2 0.5% 7 7 €7 = ABKHREK
FERACRECHBREBERBCE - 27038 ETh, 3&
A EXISIFMILIRE G Lic, $%0.5% 757 <A
PHRRERER A Y — 7 HREREE & D BT RAE
Wi, TIREAIGERE & bR O FETRRE R,

oot

FEA - BE 2 ~ 4 H ¥ CHERBD 2T =2,
FRUBEERAEEYR L. LirL, REBITEOHE
E iR O WA Control D 2h ERTHTHD, L
Totd o CTEREEOBERI DK ED -7 DIZISHEIO
BIEK TR BS\WTS Control & F&DHE ¥ ClEE
Lichote (Fig. 1,2). BIERTRET - EET » b
DU X EBEBRECHIL TN EBOAFD bhich o
fe.

HE—IER 1 D slope function (Litchfield-Wilco-
xson )% LU LDso il & # D95% (5 R FLE % Table 2
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Fig. 2. Relative Body Weight Changes of Rats Survived after Administration of Thiabendazole (TBZ)
Vehicle : Olive oil
Arrow : Administration of TBZ
Control(@®), 614 mg/kg(A), 768 mg/kg(m), 960 mg/kg(O), 1200 mg/kg(D), 1500 mg/kg(a), 1875
mg/kg(¥) :
Table 2. Acute Oral Toxicity Test of Thiabendazole (TBZ) in Fischer 344 Rats
' Initial body Dead time (hr) ’ ’ Confidence
Vehicle Week-Old  Sex weight® [ Slope LD/f{o) limits®
(g) Onset Peak End unction  (mg/kg (mng/kg)
Male 151+8.5 9 12 49 1.50 1075 836—1383
Olive oil 8 g
Female 12451 9 15 53 1.62 1180 902—1544
0.5% Gum Male 15247.8 6 9 14 21 - 1.55 . 1325 905—1940
arabic 8
solution Female 112+5.4 9 9—15 21 1.50 1750 1310—2340

a) Mean4S.D. Initial body weight was determined shortly before administration of TBZ.
b) P=0.05
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Table 3. Acute Oral Toxicity Test of Thiabendazole (TBZ) in Fischer 344 Female Rats
—Relation of Dose-Mortality and Number of Rats

Mortality 51 D ('i_on_fidence

ope imits at

Group Dose (mg/kg) function (mg/ksgo) P=0.05

660 820 1050 1300 1600 (mg/kg)
CA] 0/52  2/5 1/5 3/5 4/5 1.42 1175 946~1459
(B] 0/5 2/5 1/5 1/5 3/5 1.47 1250 950~1644
[c3 1/5 0/5 3/5 3/5 3/5 1.44 1170 931~1469
(A+B] 0/10 4/10 2/10 4/10  7/10 1.46 1200 1017~1416
(A+C) 1/10  2/10 4/10 6/10 7/10 1. 43 1150 984~1344
(B+C1 1/10 . 2/10 4/10 4/10  6/10 1. 49 1320 1079~1614
CA+B+C] 1/15  4/15 5/15  7/15 10/15 1.47 1200 1045~1377

1) No. of dead rats/No. of treated rats

/R U7z, Slope function |TFEEFIE M & 1. 55658
Ch i, Eio LDy fEiAd ) — 7 MBI, H
1075mg/kg, RIHE1180mg/ kg, 0.5% 7 7 €7 = ATEW
TREHE A, H1825mg/ke, M 1750me/ ke il &
$0.5% 79 €7 % ABRMEREROFNA Y — 7T
BEBEER X D REL, Bz AE—SIEROBIEAM
BB L Twicied A ) — 7 R Ao E & kEd
ALlie. Lal, LDy EoRBEAM COER LU
BEA cOREREHEEFR Tlhah o,

HE& 2

A, B, CHEIINV—FLENRLOEAGER L BT
B4, slope function(Litchfield-Wilcoxsonyk) s L O°
LDy, fli & %2 D95% S IR A% Table 3 wRLL, A
B—HEROBERIT 1 AR OE5EDA, B, CH 7/
~7LY, HEIN—TEEAEET 1 BRECOFI0E,
15 TEE BA T Liedls TRIFLM- k2. LL,
slope function 3 X0 LDso fHiZ\ 3D FEDER &
9, 1. 4543, 1200mg/kg (ﬁ'ﬁ}i"@% ot Eilcl BER
D¥A, B, CERELXERTISEE LB40BE—%
FERMBIE, A, B, CHI/N~ 7 L0 EAEET
BEEDOHB—BERBRLES I TAHLELIH, b
Thd T EATHETH Y, slope function 1. 47,
LDso fE 1200mg/ke, 95% BIEMAME, 15EE L =85
4 1045~1377mg/kg, 10T & Lic4r 1014~1421mg/
kg, 5 WUDFE 945~1523mg/kg TH -7,

& %=

FT7RYEYV =1 (TBZ) D% v VBT 5 2kkmk
oW CikEt Lic, LDso iz Table2 RiRLA=X 5K
0.5% 7 5 €7 I A BWRERERD Hat v — 7 ig
ERER L D SRGEBEER L. Lhl, W
hHB|EHDORERPIEOHET 2HL LT o &,

slope function 71,5513 TH v LDgo EIC I HETSERY
CAEABER D ol b D LHBRERERAE L 2D
KFEERCARBRRET N ELbRS, ¥7:0.5%
7 7 €7 2 A BB oM HE—FIEROBIR
PSR U, LDy A% 1750mg/kg & B EERIR - oD
2, BEOBRENEFEHCE,r b EBbhb, &
DT Lk RR 2 © LDy B4 1200mg/kg 3%, slope
function 31 45MHECH oo T B LETE S LE
2bh%, SLEFEREREH L b COMMERO slope
function, LDgsfHCiXEEMEREN VT &,
ERFEIRIERR, BRI REN ol Liehb
FOBFARRCHZI RN EEL RS,

Robinson 50t TBZ D&kt n &R s\ T
» b (Holzman S.D. 5 » ) @ LDg {HIL 3. 1g/kg T
By, TOEERIER, GEET, EHEHESICE
FERBTH o e L HE LTS, SHEHORBRTERRIL
ERERAE Y B A L Ciont, LDyoflivk Robinson &
DO 1/2 DIETH -1z, =D LIXERBH DR, £
RS S OB LRGEOERIK X 51D Tikicvb ok
Ex2bhb,

Tocco BRNIUCTI AL TBZDF » P&V
BEEERC, BEXhi TBZ 080~90% 148 BEI LI
ZHEI D L LTw%. SESEL Bh B ERD
EESFEL, TOHOFEERMD control LIZIERAKET
BHolcZ bk, Tocco bLRRBRLTWH X5 1ET v b
i3 TBZ ofRH, PHbHERREeTbinsd
DEBbh5.

PR - BB ST 5 S EEERR T 1 AR
Z1OVLRRE OB IV 5 OR—RTH o7z, LivL
BERARERREOHBEORAM L LT atHikak
T80, 1 ABCHES S ERAV LR T
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5, FCTRBR2TCIRRIEETSE0.5% 757
& BRGBREAD AE—FIERER OMR L fie
T, A—&#Tes Tl BEoE 5 LoHE L1086
JOVIBIG & LIz & o FIE—BIERBIRR LDy fESIC
DWTHR Ui, fERELTHTROBEEE LDs fEe
slope function IXIITRIBEOERR LI, HE—KE
HERIZSED SV — IR T o, LL, 15
Ve d Lic & o ARE—HIERMG L 5 MW L10IESE L
A L O BE-BIEEBRILHETFRCEE Lic. §
Toh'h, EEEEA D i R 5 HIER Y
Bl EPETHOIRHRAC L SBARTHY, LARSE
OERTL ARE—FHIFER DR, LDy E%d+4HE T
B LELLNS.
¥ & B

@7 v &£V —n (TBZ) © F344 (Fischer) 5 » b
W B B Atk Y, ) ~ TR IU0.5% 7T
E7 AR AV BEK S LTROBE L REL
fo. EOERSTEREFE Mg L IBLTRY, 5
T ED, BB, KR HRESOET, MEOELE
TChote, LDg flIL, 4V — 7 HBRERERM, #1075
mg/kg, FHEL180me/kg, 0.5%7 5 €7 = rHEEE

WM, H1325mg/ke, MM 1750mg/kg TH D, HEE

P, BEFC I S2EED LR, ok

®0.5% 77 ©7 = A BEIRERE RO BRI

HBRAMR L LDs HEBLCoOMR LT, 1HECH

WAEMECE 5, 103 X NBIEE L& O HE—83E

KBRS L O LDgo i oW THRE L. 1 EBRAW

LB NSBRAE—HRERERIBFCh ol L

1L, slope function % LDy, fic k1L, +#hE -

H 1 45fF3E, 1200mg/kg fHETH - 7.

b R

1) Robinson, H.]J., Stoerk, H.C., and Graessle, O.
E. : Toxicol. Appl. Pharmacol., 7, 53, 1965

2) PERRERZ 2 WREEE, 29-2, 112, 1978

3) A O ERERORAGRELIFEE THER
HWEDA 7Y —=v 7, BEENAREYR S
X aWseHEE (T), 750, 1976

4) Litchfield, J.T.Jr., and Wilcoxson, F. : J. Pha-
rmacol. Exp. Therap., 96, 99, 1949

5) Tocco, D.J., Rosenblum, C., Martin, C. M., and
Robinson, H.J.: Toxicol. Appl. Pharmacol.,
9, 31, 1966
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FT7RLH =)L (TBZ) ORALRFRECHTS
S7FIE FAfL PLTr (BHT) 0%
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Effect of Butylated Hydroxytoluene on the Mutagenicity of

Thiabendazole in the Salmonella/Microsome Test

HIROSHI FUJITA* and KOGO HIRAGA*

Keywords : & 794 Fr¥ 3 b=y butylated hydroxytoluene, # 7~y &Y'~/ thiabendazole, ZEJR%F

S mutagenicity

%

RBCHEMEN S BRI THE Y FFre Fex
v =y (T BHT &) BB CRERERS
IR E 7R\ WD, (LS Y ORBRERBRELED %
WIERSA R TE X S AHEND B0,

2T I I)TVIIFVEOERERNEOERER
Ftken+5 BHT o#hfs REEELL HEALL
Ames ¢ mutation test BP ZHVWTHE LicL 2 5,
SRR RSN BHT B X o THINT 5548 L
TREPERELh. e, 72/ - rEx—-n (U
PB ki) CHEORBBEELYHE LT » MTERE
Ux— +D9,000x g EOLD LESBEEIT S-9 LE89)
RBHERLR B BETBINOBRBBLL, £0
HRIX SR X VELLEHTHC L &b, BHT
DEYRPEESE /R LT\ % FEEEATE S h i,

ThE TR0 ERERME T 5 BHT OfER
FRE LT, BB CIIERATRFREELRI o\
NBHT® M5 & ERERBEMLRTLEHOWE
% Ames ¢ mutation test R& W CHKI. O
B, »OBFLEFITHLFT v Y~ (LT TBZ &
%3) & BHT OBEABWCH VCERTRFEMENED
hicoTHETS.

SRERMEl & Fik

¥l BHT CRitiZ, Lot No. KIK-5562), TBZ
(An 7, Lot No. BZA-539), PB (FHHIR), 7 =
s u—n1254 (F PCB risd, =szvy v MME
B, UrAFaAAsFyL P (BIT DMSO kg,
FFERIZD

Mutation test BEiiY Salmonella typhimurium
TA98 %\ Ames EPOEEYO L VT %, R

i

etk PB #7213 PCB i & b i B R 2 55
Uiz Wistar 535 v FMEDOHFE A2 Y% — 109, 000x g
D10 EERL DO RESE (5-9) B,

DMSO 1% #»» Li= TBZ (1000, 500, 1004g/0, 05mZ)
$# o8 BHT (100, 50, 10, 5, 1ug/0. 05ml) %/ NABat
AR, S-9Mixl® 0,5ml ¥ X O —aiER o TAS Hk
0.1ml &in%, 37C COLHMOMEEL T4 Thic
45C CFR Lo iseR2ml 2 in L B E %, RAOERR
P IR L, 37C C4BEGRIBEER, S v— el
e v = — B L. o, S-9Mix o S-9 813
PB, PCB il S-93kic50ul/7 v — + & L. %71,
S-9 Bra & % o TiE S-9 B30, 25, 50, 100% X O
150pl/ 7 v — v D 5 B L Ui,

FTRCOFEFEEL T V— b SOFIHE TR LI,

RREER

TBZ » BHT oEA&HBW® mutation test DfEHE

% E1R L. TBZ 1000, 500, 100pg/ 7 v — &3 L

% 1. TBZr BHT OESHEEKD S. typhimurium
TA 98 % F\ /- mutation test

TBZ BHT (pg/7Vv—1)
(#g/ ) S9v
FlU— b 100 5 10 5 1 0

1000 PB 54 53 95 58 42 43
PCB 28 30 44 48 48 35

500 PB 53 62 86 45 49 45
PCB 35 42 50 59 58 45

100 PB 49 57 45 49 42 39
PCB 38 47 53 42 46 38

0 PB 36 50 48 48 43 42
PCB 44 45 41 43 43 40

D S0ul/Fve—1, 2) ERzr=~F/7 v~ 1+

* BRI B PR B

160 JRFETHEXE 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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< BHT 100, 50, 10, 5, lpg/7v— & Li-., PCB
B S-0 % AV TG LEE, ERzr=—
Bz Rohichr o7, PB HiE SOy fvieBe
1%, TBZ 1000¢g % 7-i3 5004g iz BHT 10pg #RB& L
AR CHERFB2 e = —~28mL, BHT &KnD =
Vir—ARHLTR2ETH 7. TBZ X0 BHT
%, Ames ¢ mutation test RIS\ TEITIRERE
EFEESREEI W EnD, Todmit TBZ &
BHT w X5 HEfFAOKEREEL DR S,

PB %l SO 2B CREERIL LB ACER= »
= —BOBEMMRR Oz &k, S-OMix o S-9&
X BHEYH~(R ). TBZ i3 1000pg, 500pg/ 7
v~ C BHT 230pg/7v—1 &1L, S-OBIX
0~150pl/7 v — & Uts. BHT %Iz e\ 854 S-9 &
BELTHER 2 v =~ FUT L Lig Wwas, 30pg ©
BHT #z 5 ¢y b SOBOHMCHE>THER=
m = —Ein L. TBZ 1000ug Tt S-9 & 1504 %
TEBRCHEML, S-98 150p oRER = » = —~HX
2V bR =03 EHEORITH o, ¥k TBZ500
pe Tix S-9B100p 2Rk & Tn b S-98 150p! Tix AL
B Lic,

TBZ & BHT OEABEROERERFEZMECRE bR
T MR OB O\ T ST, Hig=
w = ~0#ink, 1) BHT Brg@EBERSLZ &,
2) PB#%E SO% AW RS DETH B &,
3) S-9Mix 1D S-9 Bl X - THEILL, SO EHSLN
BEODVRENRSBC Lhibhrote. TRLOEME, B
e WHE L 2T I/ TV P T VEDERERY
BOERERGEMEY BHT XI55 45c—8KT
%, f€-T, TBZ  BHT o# EfFAK &\ Th,
BHT & SO rooJeipfUEE R DTG & OB EMN A &
FERETL-TWAHLHEEINS., Thbb, TBZ w3k
OREDECERERFEELETIPWEINEEL, &
DOYEOERIC BHT REE L CWSE@BENEL bh
3.

TBZ1000pg, S-98& 1504 OB, 83EMDER = v = —
omAR bR (1), Ames HIWORRERIFEE
BRHLTHHOHER LB L, 0.018FE2 v =~ /um.
ole TBZ r 7%, Ames HiX, ZDfEA0.01 2z 5
LBEWTERERYETHD L L TD, - TBZ
& BHT o BABKIERERFREEEL IO EEL DR
B0, WAPOERERFEEROMICIBHERRES
R DWW EHTHRVWERRATRBEETHS.

Nagao!® 3 Ames @ mutation test JRIC I\ TER
BRBEMETFIRVAAL P IS VRIS =1~

100K
TBZ BHT

Revertant colonies/plate

0 25 50 100 150
S-9(ul)

X 1. TBZ r BHT oE&BED S. typhimuri-
um TA98 % F\ 7~ mutation test T 5 S-9F

DR
F—S9&p=ve—1 (TBZ Opg) DR
aw =~ (28~44) BE|IfEE AT,

OB /v n=vilabdz Lt Y ERRBEEGEY
BNBERbRB ERHELTWS,. ZhilEpREE R
JAAVVYIMERL, AV AL VRIOG =R
— OB » LERERFEMEY S >REWESERT S &
#x, /A=A comutagen “Thb L LTW5B,
BHT wd 8l L7 comutagen DIERAMND D & HEX
o,
L) #
F7_XEV—~1 (TBZ) o7FreFaFy b
=y (BHT) ORABKRDOERERFEESY Ames D
mutation test REYAWCHRE Lk, 7=/ S0 Ex~
LVHEET v PR E O~ A CRBIERE L
¥4, TBZ1000ug, BHT30ug CHlg = » = —HH 3 %
cHEIN Lz, S0, 018f R 2 » = — /pmolek f b
SEE BB DN ERE RSB &l U,
X ik
1) BRE 1 MNBREL, PHEAE  HEETER, 28
-2, 53, 1977
2) /NSRRI, HH 8, PEEE  KRETEH, 28
-2, 56, 1977
3) Prasad, O.M.,, and Kamra, O.P.: Int J. Radiat.
Biol., 25, 67, 1974
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4) Ulland, B.M., and Weisburger, E.K.: Fd 1978 .
Cosmet. Toxicol., 11, 199, 1973 9) HWE , PERE: RKEHWER, 30-2, 41,
5) Praino, C., Fry, R.]J. M., Staffeldt, E., and Cri- 1979
stopher, J.P.: Fd Cosmet. Toxicol., 15, 93, 10) &4 BIL  BEESEEES, 20, 1178, 1975
1977 11) McCann, J, Choi, E., Yamasaki, E., and Aems,
6) Wattenberg, L. W.: J.Natl. Cancer Inst., 60, B.N.: Proc. Nat. Acad. Sci. USA, 72, 5135,
11, 1978 1975 ‘
7) Ames, B.N., McCann, J., and Yamasaki, E.: 12) WA B BEOEHEEER, 23, 422, 1978
Mutation Res., 31, 347, 1975 13) Nagao, M., Yahagi, T., and Sugimura, T.:B.

8) MRH ¥, PHEE : FRHFER 29-2, 40, B.R.C., 83, 373, 1978
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Mutagenicity of Paired Fungicide Mixtures in the Salmonella/Microsome Test

HIROSHI FUJITA* and KOGO HIRAGA¥*

Keywords : 70Ul 11#] fungicides, 7 <X v & ' —u thiabendazol, /& + 7 = = 47 = 7 ~ /L o-phenylphenol,
7 2« =~,L diphenyl, RFe FrexoREEHEHSF1 p-hydroxybutylbenzoate, ZEIRZERFEM: mutage-

nicity

&
HEOHEDOLUBERE LTHERER T B S 7Y
E)V = (AT TBZEWET), A b 72247 =/ —
A (BUFOPP LiET), ¥ 7 = =~ (UF DP L1
BIVATe Fex o HEER ST PHBB L1
) OREHEC OB KW TS EA DEI DD
BHEHNE TR,

ZERERFBELCHET B HE L L TE, Ames® O
mutation test &% i\ 7z TBZ, DP % X0 PHBB o
Bt OWREYPRE B, LrL, OPP mowTiigho
HESORS e TERY 12k 2 BEOHRE L RL
5.

% DILEPOERERFREORENA I ED DL
TR BIpEL, ERBFEFBEERTFEL VY, fiolks
YOERERFBEMELTEHERS ) A = vdI0 20
FFELe FrFy b=y (BITFBHT 2189) ©
I3 ifbEmr RV Eh, HEERA ELBEIRE
ki,

FTT, BAXABEONOBFILFAR 2B LGS h
TWAERVERL, 28T SOEBAEHLELREEBKD
e IR MY Ames @ mutation test JR& i\ T
HLeDTRETS.

ERME &

gl TBZ (217, Lot No.BZA-539), OPP (&
7{kp Lot No. FB-101), DP (ZEE{kik Lot No. A101)
% X" PHBB (Ftiisk Lot No. KIO-2284) % 2 »
F N ANFFHA4 P (FEHMEE Lot No. B-775378) i
Bl BlEaviir—2 ELT7 I 75= 4V
(AF-2, EFHIR), ~vv (@) vvy (BP, fk#EE
BYXV2-7T2dA7 37 7t vy (AAF, fEHEZE)
R, EPREEROBEHNE LT =/ A2y

pil]

Z—n (AT PB &3, HFHMP 37 rre~—
11254 (LT PCB LBgd, =g vy v MEBD & B
Wie, .
Mutation test EikiYx Salmonella typhimurium
TA98 % fi\vy Ames IE¥DEHEOR X DT o7, {NBIHE
Pz PB ¥7cix PCB X v EpRBBER 2 HE
Liz Wistar 25 v MO AT X~ % 9000x g
Tl D Ule EEAE GUT S-9 L1539 & e,

4 BOPUP % 2 B35 oA GbE 6 BFEORH
®Tok GEL), #HRBRIT2MAWED 2R Fh1000,
100, 10, 1 & kot 0pg/Fv— s OB PRPEBR L 1L, T
RCOBEOHEL A RITBEELE L.

BAREHARK 0. Il  ARBHEML T 588w 110, 5m/
D S-OMix&10%, Ui\ EEaciE 0.5ml o ) BRI
BOHT. HEML, 2 br—RE#RED TAIBEKO. 1m/
ik, 37CCHHDOEIEREEL T, ThitdsCic
FRLCRER2ml £ M2 BEE, BROEREH
BE L. 37C GBI HRE, TV~ rECHER
2w = —FHE L. ¥, S-9Mix o S-981% PB,
PCB i S-9 #tic. 50/ 7 v — b & Ude, Fo#L, S-9
ERF % HRECIz, S-98130, 25, 50, 1003 X ¢¥150
plfFv—1r &L,

TRTOFEEEL SV — + SHOFPHE TR L.

HREER

TBZ, OPP, DP % kvt PHBB o 4D 0PIk
FE 2 oA EHE T 6 FEIED mutation test O
BA%E 1R L. TBZ-DP, TBZ-PHBB, OPP-DP,
OPP-PHBB 3 X ¢t DP-PHBB 0 5 a0 L& b%
TIRRBTEEILOBEC b b HEB= v = — Kk
LR RO, EAERFBEE EE Shis ot
TBZ-OPP o &2 Cit, REHEELELRVWEE &

* BRES AT DT A

160 FRAHHEREE AR 3—24—1

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



%1 SUBIERE 2 B oMA AR EATERO TA 98 % i\ 7 mutation test®

0g

(0. 05 pg) 309—657

1-1 TBZ-OPP 12 TBZ-DP 1-3 TBZ-PHBB
oPP DP PHBB
TBZ SO TBZ S9 TBZ S9
1000 100 10 1 0 1000 100 10 1 0 1000 100 10 1 0
PCB 0 49 52 52 48 PCB 24 55 57 56 51 PCB 0 47 63 46 50
1000» PB 0 64 8 39 35 1000 PB 9 32 38 33 30 1000 PB 0 29 33 29 28
— 0 28 28 27 2 — 13 20 28 23 27 — 0 18 33 28 29
PCB 0 51 54 5 50 PCB 33 54 47 40 57 PCB 0 55 52 48 57
100 PB 0 48 60 45 39 100 PB 15 36 42 42 50 100 PB 0 34 34 34 38
— 0 32 39 35 34 — 6 25 26 36 33 — 0 25 2 28 36
PCB 0 63 60 48 52 PCB 32 63 5 62 61 PCB 0 55 52 57 55
10 PB 0 37 36 41 48 10 PB 16 37 44 34 43 10 PB 0 37 30 35 30
— 0 32 28 32 29 — 25 31 29 35 38 — 0 30 33 2 31
PCB 0 62 55 56 58 PCB 34 66 60 55 57 PCB 0 48 63 55 52
1 PB 0 36 47 46 46 1 PB 24 33 44 42 40 1 PB 0 40 37 37 40
— 0 29 39 36 27 — 2% 2 36 35 28 — 0 24 28 29 27
PCB 0 59 57 57 47 PCB 35 57 64 58 55 PCB 0 59 50 51 53
0 PB 0 39 38 44 49 o PB 23 37 40 51 43 0 PB 0 41 38 35 37
— 0 32 26 40 27 — 20 32 30 29 28 — 0 38 27 29 39
1-4 OPP-DP 1-5 OPP-PHBB 1-6 DP-PHBB
: DP PHBB PHBB
OPP S9 , OPP S9 DP S9
1000 100 10 1 0 1000 00 10 1 0 1000 100 10 1 0
PCB 0 0o 0 0 0 PCB 0 0 0 0 o0 PCB 0 19 29 28 32
1000 PB 0 0 0 0 0 1000 PB 0 0 0 o0 0 1000 PB 0o 17 12 1 17
— 0 0 0 0 0 — 0 0 0 0 0 — 0 0 2 8 18
PCB 16 51 54 53 55 PCB 0 49 53 59 53 PCB 0 50 54 56 54
100 PB 19 37 38 43 46 100 PB 0 39 38 47 33 100 PB 0 32 33 33 32
— 2 17 22 2 24 — 0 21 3¢ 29 31 — 0 17 25 21 22
PCB 21 53 57 49 47 PCB 0 54 55 45 52 PCB 0 53 51 59 54
10 PB 14 42 36 48 45 10 PB 0 32 42 42 44 10 PB 0 4 30 44 37
— 11 22 2 29 27 — 0 2 20 31 30 — 0 24 28 29 29
PCB 23 52 50 52 49 PCB 0 49 47 49 48 PCB 0 5 51 51 50
1 PB 14 35 42 42 40 1. PB 0 39 38 42 30 1 PB 0 3 37 38 36
— 12 21 29 33 2 — 0 27 38 33 29 — 0 30 35 30 29
PCB 27 54 49 46 45 PCB 0 4 46 50 55 PCB 0 52 49 50 52
0 PB 20 34 45 38 37 0 PB 0 40 37 39 34 0 PB 0 39 43 40 44
— 9 22 24 2 31 — 0 32 30 27 32 — 0 30 28 28 30
1) 50pl/Fr—t, 2) pg/Fr—+t, 3) Bi#izvbe—n: PCB-S9=BP (10 xg) 365—615, PB-SO=AAF (10 pg) 4100—5100, S9-=AF-2

0861 ‘z-18 “H'd 'qVT "2y 3N 0KyoL ‘day ‘uuy
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1001
TBZ OPP

@ 1000ug

A 500ug) 309
® 1000ug
a 500ug) OM9

50

Revertant colonies/plate

0 25 50 100 150
$-9 (ul)

K 1. TBZ rOPP DESBED S. typhimuri-
um TA98 % Fi\ 7= mutation test iz} 5 S-9 &

D
F—S9&n=2v tr—n1 (TBZ 0pg) Ol
2 m =~ (27~40) B [WIcEERRT.

PCB % S-9 % fiv TRENGHL LicBaizER =
v —HitiEE AL U 57, PBEHESITH
Wi et TBZ1000pg, OPP10pg/7 v — F O,
TBZ% 73 OPP Mfina v b e — AW LTHEB2 R
= BT 2 B OWINB R bhie GEL-D.

ZD X3k, PBHE S9 %A TREERE LS
£z TBZ-OPP OfHa&h e CHRE= » = — i
RELIEDT, REEEMCE- R S-9Mix #:0 S-9
Bic X 5 &y T~ (K1), TBZ 2 1000pg/7 v —

Fied L OPP 1130pg/F v~ & L, S-9Ei20~150
pl/Fv—1 kL. SOBOHMMCHE - CHERzr=—
g iam L, S-9#150p, TBZ1000pg Tk TBZ &k
IO LT 3 fZ0HINTH - 7.

DDk 51z, TBZH 5\ ik OPP 3 B CIIZERE
BEHREEREEWD, HEXESLPBHESIX
HRBNEELET I C LR LV ER 2 v = ML
%o, T, ok, TBZ & OPP oMEEMEAD
HEERORDEELORS, WL, TOBRITIBELNT
s,

TBZ1000p#g, OPP30pg/7 v~ +, S-9E150pl/7 v
— DR, IEDER= R = ~KoWn (B1) 24

hicz &vh, Ames B ORRERFRELFEDL T
BDOHEI XD E, 0.014fER 2 = = — /umole L7135,
Ames BI%, TOEMN0.01%HL HLAYEERERY
BThbriLTCw5b, #-T, TBZ-OPP 0oR&HE
ERERBFEELFOLELORDN, HAPORR
ERFBEEOMI T X 3 0 S I bIITFERE S
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Inhalation Experiments of Chromite Ore Residue Dust to Rats for 3 Months (I)

Body Weight, Organ Weight and Histological Changes

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

Keywords : 7 = A3\ UA chromite ore residue dust, $ » b rat, W AEEE inhalation toxicity
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7 A IWH CADRKEERIC X 5k IiE
THEYHETS ANT, BTARAEREED ¥ H
TBEEHREOWARBEREY TitoTW5s, T TR v
PR BTEER LU AHOBRAERE T, HE
EOWCTITHER T Lid®, ERCIIEE WOl
BRIFEBRIET TR, T v FOATIRE, MKOER
4, WA OREREE OWT A BEER T, RN
BP0 7 v aGBE2HHT L, BREEERR LS 7 m .
DERNZTNCDONTHRBER TR -2, BIER s
TSV DEENOHEL, BRI VOMBEERIT LS
IR~ OEBN I EENET, MOBKE~OBEL
Bdbhih ot KPETIE, I S5RBABEL ML
T35 & DI OERZEL O BB b O b D IR~ DO
BOBREPBEL, $HBTRI>TEDERERNRAZE
BOBEDREOBECTHHN T -3 AMOR
HEEBARROERLRET 5. EiE, RRERS
KOBEBLEF v vV A —NEAFTORBEH oM, fio
BLACK TR KT HHT, =7e /Al L
TR I W CA LARORESHERTBEE e — &
BEOBARRRNL IERREL LTREL Tk
fo.

EBRHHE LTHE

B4 Sle-Wistar RS v +, 4 B4 LA LILEK
FHEAE Licth, R fvic, BAERBRKROGE
13110~135¢g T - 7. ‘

WE 7 r AESWIBR LA, EIWERETERY Tl
NRIHFEHBIE L D RR, oM URR L. HEERNRE LTH
WeBHE e ~ A B ERBR G IERS L b JISZ8901
RPABRENELARL, FHALE. ks bRAE
B AW 581 100C T—BREH L.

Table 1. Metal Concentration of Dust
Chromite ore residue JIS Dust No. 11

(%) . %)
Ca 21.2 Si 16—19
Fe 6.1 Fe 12—16
Cr 2.8(1. 2)* Al 14—17
Si 2.4 Mg 2—4
Al ‘1.8 Ca 0—2
Na 0.4 Ti 0—2
Ni 0.3 Cr ND

Mn Ti Zn Sr <0.1

( )*: Water soluble Cr

BMEDOLEITLEI\2.79, BHEr —~22.97TH Y,
A D EISRR LA 43,38 LN L. 790 ThH ot
WD LERMERIC D C Table 1 kg £ h
LEBOBERRLYE. S WLIEOWTIREFERSHT
Yrlb, FLEER - ARDWCTIREARGIERS
DOHWEL L o, I Who 7 v 28132, 8%, KA
ey v st 1.2% THole, ¥ Table 2 ptr DAL2E
Hofptds & O Table 1 O X B Lo IBE# R LT,
7w AESVIROWTE, FERBERSBIOVTO
L, XBEHFHTC X 2R/RERLI, 78R e — A
zoCit Table 1 LH#EETH B, $X Tk Ca ik
LSBT RESTHY, BEe ~al2 Si, Al, Fe o
EEBHEILRY Th e, TRghE v Crt* 2ol
TRBEHTE R ofe. XBEHROEEE X RENE
B XD-83A kb, RAHKEL kot B0k
WA KT % EEE 2EER KLtk 30 Th
5.

WAER SR 1HI6EE LT, M BoME.
~ 2 AE 10mg/m? (JISDust ), 7 r a8i3WHTA

* R HER LA A DT AT R

160 FEMHFERE AN 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 2.

Chemical Composition of Dust

Chromite ore residue dust

Formula** %
Gacs ] 517
Fe,Op 8.7
Si0, 51
AlLOs 3.4
CrsO; 2.4

JIS Dust No, 11

Formula %
SiO, 30—40
AlLO; 26—32
Fe, 03 17—32
MgO 3—7
TiO, 0—4
CaO 0—3

# : X-Ray diffraction analysis

10mg/m? (Cr-H #) ¥ L0 1lmg/m? (Cr-L ) oL
AR L HBMENEROLONBID 4 L2 RELI
B EBRER CfT7 o7z, SRR LR ASER
BB OHMINHRcP T 5D, ERHETS, SimIRA
Fy VAR 2Dy —PRESLTRAEL, 7V 7
HERGKE CE28 X005+ v —PAK, AL hK
EXE HHCERS ., 7+ v A-AFELEETERR
B 10~11 [E/ReC, EBEE25~26C, BES0~60%ThH
ofc, FRBRFRNEIRASEIRE & FHRTH 6 B~ 6 K
LTz, FleF v VAR TABEOLBIEIIAREL
PREBRELIOBPATH Y, KEDFE Table 3 TR
Lick DIe&RfL b 4.7 DITH90%, 2.0# LI, 44
v 1mg/m? BEFHTCITWH0Y, I Wk IOEE:
— A HE 10mg/m® BRERFE TR 35% DEIEGTH o .

BRE DYTBREE1 R B KERT IR UI8T, &
B2 mEsEmL, BnERL . £E166IF108c
DOWCREERRE, K, MEREFEHRER X O
BRI/ r ABBOUERTR, B 6 fleonTRE
RS RRES T T, 2037 v 28BN e
WS B ORECD TS,

1) —BEROBES L OMEEONE. LRI TE
B, BAF +V-A~DHFSABILVHABEL, FBE—E
DEBEWERITL, FROBEO AR X OWEEY b DR
FOFECER L. BEREEDEHOELY 166 0T
BE £5.D., & XORABRIE OGRS LSWIcim
R (%) TEb L.

2) MPFEFHRE. bl UcHECER L cliFe o

Table 3. Particle Size Distributions of
Aerosol in Inhalation Chamber
Sampler  Diameter Weight percent
Stage ¢ Cr-L  Cr-H  JIS Dust
0 >11.0 1.08 1.10 1.18
1 11.0—7.0 1.66 1.52 1.52
2 7.0—4.7 3.71 7.47 5.31
3 4.7—3.3 13.39 20. 65 19.83
4 3.3—2.1 30. 40 33.62 37.29
5 2.1—1.1 36.46  25.29 26. 66
6 1.1—0.65 12.71 9.01 6. 88
7 0. 65—0. 43 0. 49 1.14 1.00
8* 0.43> 0.10 0.02 0.33
8% : Filter

W T Coulter Counter Model-s % ¢, WBC, RBC,
Hghb, Hect, MCV, MCH, MCHC ##l%E L.

3) MiFESEHKRE. BRE X VR L OB
WO EHBISWERE (HITACHI M-400) =X b, TP,
Alb, Cho, Glu, UN, GPT, GOT, Alp, ChE %
ElL.

4) T HWIRMELS. .

5) IRmBEEOMWE. M, O, MR, FE M
& BRGESR), WiR, BRER), wilE TEE,
BN, BIF(EREZRELL. SBRECOWTHENE
B LEHRR OGRS LW THAELER L RO ETEL0
BPIDOFHE £8.D. TtEb Lz, & bichficovnTixllo
CTEBRA? ECEHEHRL, BRERROKSSELH
ELi. :

6) REMEGFNRE. BEEFEREB ML, ¥,
TR Y v <8, fE, B, ME, KB ERERE v
B, ARYEHBL, 10%EH+ L <) vCEE L.
IR L&Y XV ERKEW 10cm KEDOE CHEA
L, FiEISgEE L. BERERTHE» CH%
EAR R L, HE $uanfliic, PAS Kif, $iRgea s
1Tl oiz.

# 3

1. —HER BRABRREMES, £ U A REROR
WOZEE), AR, BeRERZRLRhR» 0k,

2. {KE WABGH X VEEOKER I OHMRD
&% Table 4R, £FEOHIMEEK% Fig LR L.
R LI L S, ghdyvs 10mg/m® IREREECIL, BB
10088 X v RRIC BB/ o fedl, Wik
E e ote., Ll SEOWINEE L &5 &, Fig. 1
ERLAX S, SEVWBRERCIRBES 488 X v



Weekly Body Weights and Body Weight Gains During Exposure to Dust for 3 Months

Table 4.

12 13

11

10

Experimental duration after the start of exposure (weeks)

No. of
rats

Group

335+20
27420
339+14
279413
324+18
267+10

328420
232411 245+13 261+14 274+15 283+17 201418 297+20% 302+£20%* 310+£20% 314421%*

268420

265410 280+12 292+12 302+12 314+12 322+13 332+14

122+72153+9 183+11 210411 233+12 25014 265+14 280+14 293+15 302+15 313+15 321+17

as

Control

204+10 21612 229+13 239+14 247+14 256::16 262118

190438
25149

17247

125+3» 149+5

121+5 152+£7 181+7

232t8

20848

ey

JIS Dust

273+13
318+17
26219

231+10 240+11 248+11 259411 265112

191+7 206+8 21849

171+6

12543 148+6
121+£6 152+9 180£12 20511 228+12 244+14 258+15 273+15 283+16 294+16 303+16 308+16

ae

Cr-L

169+4 189+6 201+6 213+7 225+7 23347 24248 250+9 25449

125+3 14945

1205 15248 182+8

21019

e

Cr-H

WOR OO O R 31-2, 1980 35

261126

257425

192+11 203+14 216+16 22717 235+19 242+20 247+23 250+24

174+9

12545 15147

b) Body weight gain(%) : (Each week’s weight/weight at the start of exposure) x100.

a) Absolute weight (g), mean+S.D.,

Statistical significance,

* p<{0.05, ** p<0.01 (vs Control)

IEEAVNE L, 8HEELME 10mg/m® BEHTIXIL
CEDEEINIVEWIHEBERLTED, SIWER
BRECux, R, BiEe — sBER (JIS Dust #) ©©
e, B0 EAHRE R A LTI M B R
bhiz,

3. MiE& kagmE AHOKEY Table 5iwiRL
fedd, WEh b M BB ki ot ¥ B
R R, WEEBREOLDEbhich s,

4. HBFRR BEEw ~ 4, SXVWEREROMREY
v AEEAR BRI Rk & s o Tk, HREERR
B bhich ik,

5. BREEER BEvEinTTablebRLi., £
CRLA Y 5 R e R U0 cA B T AR
BRL LNBCHENER, AELERRERCKRE
S, FRUIWERERCTE, BEr - ABCENER
CkEhotc, HWELERD MCRL RER TH -
7o, Wi (BB oREER, WREER, KO9eRE Table 7
WiRL, #FF bBEEOCHMINCIA L CHIRESR,
KDEEL B ML T30, KOEERBE
Besi a8 A4 Ta b LS WEBERCIRR & 208
<, v 10mg/md, B v — ARBECIE, /N fER
m~LTz,

WA ORERcIgE 2 WRBERH CHERN BN ER,
HEHLESRPNEL, TOBEBRBECEAL TS X
5Chotn. EIoLELs 10mg/md BTRO, BEo
HSFERAIVNE D o e MEE L TIREN I o .

6. fEMEMEER WUABRERCED bhic it
i, MioHEBEL’ETH o THOEFECIINE L I
NRIECIELIERED bhinh o fc. KR TIIELDOAR DR
7olifi, FEROWTEBLIIERE DV TORIBNS.
Fizhb OBFL oW T KETO FEs JOBEY
Table 8 1% & TRLI.

BAE » — & AIREEE (JIS Dust 3, EARLKT
AT el R e Lic R Rl ke & < B
LTHD, RAEMBO—EL, BENES L IR
FELTWic, Hilagecik, MELkoB~FBEDE
KL b, MEOHE L GERE LRI HRAS
R, KREMELE  FEET B0 B oMiE Tk
B FOBERM L bhie, MiaRr iz Al
©, REMBOBECL ), BRHEIheRTARTFOR
L SR, BELTWARAERRER, BEFoTw
%S ORI o7 (photo 1), FiNOZLETIC
R BRI o e,

P 10mg/m? REH (Cr-H )., MRkt
AR ERLUERARIENEFE L TR, ORIk
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Fig.1. Growth Curves of Rats during Exposure
Each point represents the mean of 16 rats.
O—0 Control, A—A JIS dust No.11 10 mg/m? A—aA Chromite ore residue dust 1 mg/m3, @—@
Chromite ore residue dust 10 mg/m?
Table 5. Results of Blood Biochemical Examination
: TP Alb Cho Glu UN GPT GOT Alp ChE
Group No.t of
' rats g/dl g/dl mg/dl  mg/dl  mg/dl  K-U/ml K-U/ml K.A-U/dl ppH
Control  (10)  7.5840.20 4.37+£0.25 10520 210+45 456+6.1 50.2+11.4 104+16 43.1+£6.8 123437
JIS Dust (10) 7.654:0.10 4.43+0.18 10415 195+39 43.9+4.1 4884114 110+11 424479 124458
Cr-L Q0) 7514015 4.3¢4+0.23 1054+4.0 215+£37 421433 459472 101+16 43.0+6.8 126+1.3
Cr-H A0) 7.34+0.23 4274019 101+26 199443 42.8+3.3 47.7+6.1 101+£11 40.3+50 125+4.8

a) : mean+ S, D., Control : Air of inhalation room, JIS Dust : JIS Dust No. 11 10 mg/m3, Cr-L : Chromite
ore residue dust 1 mg/m3, Cr—H : Chromite ore residue dust 10 mg/m®

B e — AR RS AT &, BIEE i E AL
HERBr L5 ONREh wic, EBEROR L AR
FHZahedinnnt, BUART & Bih b MHEs
DRI EREORCH AR S R ED bhi.,

FARCETET B RAMITEDORBO b O & @ 4L
ELTHEEL TV 0L bR, iR, K&
MlaoFEEDf, BHEER, SBE, WFHT=F
Dvipsy, PASBED 2 v 2 s BBEOFEN L bR,
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Table 6. Organ Weights of Rats Exposed to JIS Dust No. 11 10 mg/m3,
Chromite Ore Residue Dust 1 mg/m® and 10 mg/m?
Group No. of Brain Heart Lung(R) Lung(Ll) Liver Spleen  Kidney (R) Kidney(L)
rats mg mg mg mg g mg mg mg
Control (10) 192545 905447 698434 370+24 11.05+0.69 615130 951451 926161
583136 274+16  211+12  112+7 3.34+019 186+9 288419 28021
JISDust  (10) 1933449  921+50 1008472** 556447** 10.724+0.67 626+39  929+49 922148
58428 27748 3034£11%* 1674£8%* 3.23+0.10 18948 2807 278414
Cr-L (10) 1927+60 867470  734:136% 407425%* 10.094+0.80* 610172 906468  895+81
60128 270414  229+10%* 126+6%* 3.14+0.12*% 189+12  282+15  278+18
Cr-H 10>  1920+£38 8354+85% 1105+ 85%* 614+44%* 9.49+0.87** 5831443  883+£70% 915+71
617432 267415  354+163F 197+£9%F  3.04£0.12** 187113  283+11  293+15
Group I\Ir(:l'tso ¢ Thymus Testis(R) Testis(L) Prostate gl. Hypophysis Thyroid gl. Adr(eil{i;l gl. Adr(efj;l gl
mg mg mg mg mg mg mg mg
Control  (10) 204419 1502496 15584118 203+82 8.74+1.10 12124126 17.27+1.42 19.63+1.61
61+4  454+29 471438 8823 264+032 3.67+055 5224036 595+0.54
JISDust (10) 193424 1491447 1531470 270+£39 849+1.31 11974315 1816+1.69 18.91+1.36
58+5 450124 462426 81+14 2564036 3.63+092 548+050 5741051
Cr-L o 207439 1489+119 1535+113 306+85 8.24+1.17 10.85%+203 16.60+2.16 18.32+2.02
6449 464 +26 478126 95+28 2.58+0.38 3.40+068 5214082 5.75+0.85
Cr-H 10 191422 1531+84 1561+86 284467 8.25+1.29 11.03+2.44 17.2842.34 19.01+1.78
61+8 492428 501414 91+21 265+043 3.53+0.75 5.55+075 6.11+0.64

a) Absolute weight, mean+S, D.
Statistical significance : * p<Z0. 05,

b) mg(g)/100g Body weight, mean+S, D.
** p<0.01, Control vs JIS Dust, Cr-L, Cr-H

! p<0.05, '’ p<0.01 JIS Dust vs Cr-H

Table 7. Lung (left lobe) Wet, Dry Weight
and Water Content of Rats Exposed
to JIS Dust No. 11 and Chromite
Ore Residue Dust for 91 Days
Wet Dry Water content

Group weight weight
mg mg mg %
Control 370424 8144 290+21 78.2+0.7
JIS Dust 556:£47% 135+14% 421+£40* 75.6+2. 1%
Cr-L 407+25%  884:5*% 320+21* 78.5+0.7
Cr-H 615+45% 145+ 11% 469+ 35% 76.440. 6F

JIS Dust : JIS Dust No. 11 10 mg/m?

Cr-L, Cr-H : Chromite ore residue dust 1 mg/m?,
10 mg/m? :

* 1 p<0. 05, vs Control. ’: p<C0.05, vs JIS Dust

U AR TR BRI RER A DRSBECRAEDS D
b, ¥l OWBNREETAHARETE LTIz - C
BAE U\ e, fifuBs i g~ BB B AL
TED, BHH e — ARBEEIC~BE1582> » % (photo

2). ok, REMBEOFEET A TERS bR,
&V BB OFET D WMALO M T, AR E RA%
b OO, HREEA 2 T  TEIT 7 - T B EE A B
B&hic(photo 3), L3 \10mg/m® BBEHCIL, =D
A D IMEEEIC T\ R CIREE 7 SRR 1 Bz o R
OEMHFRD bhich, HAOEKEZCIRERLALDL
hich o,

3 WImg/md BB, B AR EE LKA,
fifaAe, BREELCRBTEEL, #Efodoid
ehote, FRBERBEREZRLCVW2REMIES 2D
RHBPE LS ORALRT, kN, &
BEBTRbI e VA7 BB OFED I o, Hili
RaBE DB, KAMMOEET 5 AT, ila LR
BB AR R Ui, SR & 2EH3 752 5 7 (photo 4).

B LARTOFE. HRCBRAShioh CARTIE,
A c EAE iR CHilACEE 51, I
P Y VRO Y v A D EEAED bR, B
EERLBR LTI, Chbiywihi AlllcEs
ARERBTHEEL W, BN, BEEe —a
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Table 8. Results of Histological Observation of Lung from the Rats Exposed to
JIS Dust No. 11 and Chromite Ore Residue Dust for 3 Months
Changes Control JIS Dust Cr-L Cr-H

Alveolar cell

Enlargement - H + +

Proliferation - + - +

Desquamation - + - +
Alveolar macrophage

Increase of number — H + H

Amount of phagocytosed dust particle — #H + +

Enlargement — + + H

Disintegration — + — H

Small aggregation in alveoli — + + +

Presence of debris in alveoli - + - H
Trachea

Increase of epithelial cell height — — - +

: Control : Air of inhalation room, JIS Dust : JIS Dust No. 11 10 mg/m?
Cr-L : Chromite ore residue dust 1mg/m?, Cr-H : Chromite ore residue dust 10 mg/m?
: Grade of changes in table is presented with mean of 6 rats
: Symbols, — no reaction, £ very slight reaction, - slight reaction, 4 moderate reaction, {} — {{if Marked

reaction

FCHIMLE L, PHEER CARCHA L EHES
U, BEERO S hbOBERTE, BLADERL
NOBBEEACIE L DRk 5 i

& =

7 v AR A 10meg/md OYREC 3 5 BRI ER

BET5 &, W OBED >, B W FEc
7 v ADBEFENSH 1P, L LESRSINESERERY
b, BRBERINIZ Y v a2 L OMDEI WS,
PRI OB E T BEIRD bR, $IVIRE
BB 3 FEOHMMEHER S, FIvick 2R
~OEREORAREBC L2 b0 L Bbhs. Hol
BRI, RGBTt b g s, BEE,
BRI & b 7o TRENRL o b DT, Bk
B RT3 E{xiabhinh ot MESGELD S
b, WifafiaER, HEIEL, R OB T AN BE
B ABECRRMMr T, ChIIM AR AR EE
Liclfifeiifa o #ET 5 Mg ch v, MiarbR
BEEROEL, Wiz V75 v ABEDTEL i —
L, £EORIEDO—2Th5 LEL bh, % ichiium
FADOBFEE, ZhbABRTHER = 5 — 7y ViRHEORE
FHLTWHE DTHTH D L IR T 55, AL
TIHRMED BT A DR o 1o, FEXWVERERE TG
FAPI~D & v 2 7 B OB M e B E LT
B bhte, Gross B RBORERERLSBET L I =

v ADRAREC L h AL EHELTWS. &0
BB LA O S ORaEE X b, KeEEOHES
ot RAMBC L 57 V7 5 v AKEORE L EL
BRYP, Rl CABNKBRERE TSR e — 48T
BEAEL, IVBEEFCHEHELALhBILIE, &
OB T ABR 2D TRALH L ADKER X
530THY, KEHBELROTLEEHIT, FHIWE
HOMAIEEE RTSOTH S, 3\ Ilng/mi IR
BRIECIL, BUSEERY L FIEE  WifRfEE co B bkl
JaDBEE RSN, EERL LRI 0T, KR
MR RS L, DMEREETR L THEEL Y,
BERETO DL 5 IRRBORERIROFETR CAD
R, BRGER L5 BELEG L, AR
7975 vARRE CEE TR TS L5 (X
WEODOIERbE L bhb, FifEE)»NBXK
FER, ILRINCESERD 7 v ABROHWREED b
b, BEATRO 7 v sBORBEET B, T
LABBEH TAIWEL I, $IVvONiEE~D
B Kn LT, FOBRBRCEMALTHS
ERbh3.

PALo#ER» S, lmg/md 2 BB L UicERER
HIBRAERLHEL, EKBETOZ7 v aBIWHTAD
E~DBEC OV CBEERBEPTH 5.
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¥ & B

7 e AgEEVEH T AR 10mg/md, 3 kO lmg/m? DO
BT, 3hAMT»y rERAREL, HLIVLBLAOE
BB X 2AEE~OBELHE L. ERCIRL
AR DI ORIy i35 BT ¢3 0 s 10mg/m?
BB L HREOME: — 2 HEBREHERELL

PIVBEFRHCIRERBEI v EECEAL, AED
HIEHEE L AR L. ERTABER IR~
K% FOBEIIHEI10mg/ms, BIE = — A, XL
lmg/m® DIECH -7z MO TE, HEVRE
BT, FEENBECEALPEL, gE10mg/mig
BREECOIE, BRIVNE S ofony, WITRbEEOBEN
WA o BT H o e,

FioEBE T, gEV 10mg/m? Tix, KR&MED
BELNBEETH Y, FER~D 2 v 7 BYEOEREN
BLEIVEDR LB 2 V79 VAOBEERRRI R
Fo. BEREEECIIEEH v — 2 I~ CIREE i i O IR
Kofll, BERSOREED A LR, ZOMKECHEL
EOMBFmOMMNTED bh, K3\ 10mg/mé Tl
BEBANOEENHE e ~ s ED o, S
Wimg/m® Cri kMO BB bR T ETlaNe
NEERRTR UCHEEL, £ 0B ol
RaoRE iR % b i lid e BT vt
OGE S WIREER CIREEH » ~ AIRER L AR, BRo
HREEZ, BLANEEL TV AIRY v s Lo
HERRER Y v <85, ¥ el o et
Cbhieh oz,

(B OMBEIIBIATIRAE 6 CIFEfIS44E 6 A TR
#ELI)

X B
D AR, # RA, PEREET : JRETER, 28
-2, 135, 1977
2) WAF, MBEFT, FI=ZHKT, FEEE 1N
HEDTEESR, 29-2, 67, 1978

3) EAZE, MAETT, tERgE TERE  HRE
DiEsR, 28-2, 142, 1977
4) MARET, WA FRETF PEEE: ERE
BR4Edh, 31-2, 51, 1980
5) Gross, P.: Arch. Environ. Health, 14, 883, 1967
6) Hatch, T.F., and Gross, P.: Pulmonary Depo-
sition and Retention of Inhaled Aerosols, 87,
1964, Academic Press, New York
7) Gross, P., and de Treville, T.P.: Arch. Path,
86, 255, 1968
8) Gross, P, Hairley, R. A., and de Treville, T.P.:
Arch. Environ. Health 26, 227, 1973
Explanation of Plates
Photomicrographs were prepared from section sta-
ined with hematoxylin and eosin

Photo 1. Lung of rat exposed to JIS Dust No. 11,
Macrophages filled with dust particles are
observed in alveoli, Alveolar wall are thicke-
ned by increase in number and size. (x100)

Photo 2. Lung of rat exposed to Chromite ore resi-
due dust 10mg/m® Air spaces in half parts
of the fields are filled with proteinaceous
materials, In other region have no materials
in alveoli, alveolar wall are thickened. Ma-
crophages are observed in this region. ( x 100)

Photo 3. Higher magnification of photo 2. Proteina-
ceous materials have fine granular or more
dense homogeneous appearance and contained
dust particles. Alveolar wall are normal or
thin and less cellularity. (x 200)

Photo 4. Lung of rat exposed to Chromite ore resi-
due dust lmg/md Macrophages collected in
alveoli dre observed. Alveolar wall around
collection of cells are slightly thickened.
(x100)
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Inhalation Experiments of Chromite Ore Residue Dust to Rats—Recovery

after 1 Month Exposure

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

Keywords : 7 v a5 X\ LA Chromite ore residue dust, 5 v b rat, W ARM: inhalation toxicity, E{E

recovery

%
7 m AR WH U A DORSERIUC X % Ak JiE
TEHEYHETS BN TH CABRAERERD B
5y ML L BEHBRBRERYTI-Tw5, TTR1E
f, 13X 0BH» MO BRRHERBAERETINVERIE
BIEA-9cHiE Lic, D EORR» HHE bR TIE,
Higgsig e L TRV IcEE r — 20 e MRE CREL
77y VN, REOHMMAERY, MEEOHEM
Tz C, MEBCBELHS L VIO EREL
BED B, L LWTFhoERESWTS, s
DEBBCITE IV L 5 L Bbh A EITED bhis
Mots, KBETIIEIWHTAY 20mg/m® OBREC1
HNEEBABRE LT v MoWT, REPILBONiO
BB ORBE X OIRCBEA L hiclh CARTF O
BrhORBEED T »  DATARC ST IHEOR
Wz, ARECEER —~ 2B EERARRE LT
y b EHBEE L RREYRE TS, RBARTINRE
BTHI2ZrA B2 COBRERLL.
REF R L UHE
Bhigiy Sle-Wistar BT v &, 5EAR A, £
S W LA (CrED) B XIUHBSERE LTOMER e
— Ak (IS B8 ¢ JIS Dust #) ©£20mg/
mé [RER L EREAEGOADONBRED 3HYREL,
WUABRAEREE wX V30RMBRER CT K-
fo. ERMC A EMEOIRRRTH# 1, 3, 6 A HE
FHEBOIDIETUE, ¥Rk THRREFETHEOK:
DITAB0E L UC 2 RS CRAERE T n -7,
7 e AEE VB LARIOEE — A EHEDORMER
I OMEBR MR ATRY PR L 2 B D ThH 5. Fil
Oy v 28132 8%, KB 7 v 2131 2% TH o1
WABE R DBAF + v — AEE ST mH 9

it

~10[E /R CIR B 25~26°C B 50~60% ThH o Tc. Eie
Fr VY A—RO=T vV VRESTIIEYR CARRRE
34.7p L F15%, 4.7~2.1p 50%, 2.1¢ LI F35% Ch
St

BRERTEBEBI-Y Y —BE~BL, ABLE
BABER IO ¥ ~NEFHES, B2 v 7 HE
et CE-2, KEKE HHCERI 2, FETRE
Bt X O TR Ofl, HTHL D 2 BEECHIEL,
A7 » POSAR, BEREHELL.

L, SRUGCRAGERELTR 12T v PIEDW
T, BERTESIOCKTHEL 3, 6 0AB (%4,13
26 8MIR) & 6B%, FhEHR0CRARE LS
vy PREDOWTHRTR 26, KTHI2APE (B3EHEE)D
2B 3 Glh KIS B IR D EIMNC X b Buln Bk Uiz,
G, BT, B v BEL, K%
By v ik X ORKRE L I0YRE L=< ) VT
BlEt, T X0 ERE Y UHE Rutad T a%
FRBEY T ok, MHRERLCEE L VEEKE10
em KIEDOETEAL, BEESREIELL.
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Fig. 1.

o—e Control, A—a JIS Dust No.11 20 mg/mé?,

Each points represent means+S.D. of 15 rats

FHIHZE LU THROBC AN, Wi 0%
HEBIIMOBLFTThH D, RTHOBMOH XMoo
BEFAFETH L.

3 REEE BBEKTRRIOKTHL, 3,601
BOEHHDOT » rDBRETEEY Table LIt % 20T
ALl MEEOMICIE, HeERODHELLERLE
BER e o7, WERIZEIV, BHEr — AR
BRERTEID 3HH B CRIRBE EERCKER
oichd, 6 A BTRERA DR, T, ¥ IRt
ERER IO BELERZD BEHMC 1725 LBHBY
Fig. 2 e Lic, B = — ABECIY, Z0OLEIHEBIIR
BRIEETTTHY, BREOKRE oL, AEOH
MW HEBEOHINT 2 &R 2B TH LS
WA NEERAER LTV, B WREETIREH
MICOBEMOBEEGOERN K& MOBFECPEEYR
ELTWA LI THoT.

4. HEBFHBE BEr - 2B IOEIVRERRE
LIRS R IS O SR EHEA TR (LI bh
¥, UTHOBBE LS LU, F3VBEERCcAbh

T

27

T T 1 T T T L) T ¥ 1
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(Weeks)
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30

Growth Curves of Rats in Duration of Exposure and Recovery

®—m Chromite ore residue dust 20 mg/m?.

SEWEOBT DWW TORERELY R L. ‘

B = — AIREREE, BBERTE, XBORUTALER
Lic kR IRMCEiZE L <A bh, Mg~
REEOMBMHROEANA LR, KEEBROFEETS
WERER 20 B TIHBCHEECH - 1. HERCIZRE
fAfR o RAMBEOBERE L BLbh 5B CANTY
BAE U7 MM BRRDIR D = 4 & vIRBuly B O FERBL T
TibBBBD bhic (Photo 1), BEKTH 1A RE
T, KAEMBIRENE k2o BOcEe T 58
RL, 32 FLENNPIC/MERE A TR LR
BoL A itof (Photo 2), #HEHOK ¥X
ik, ThOBEETIMEADO L oDREXTHBA,
1228 B EREOFEE T MR BE L X 5
TRE&E VL DS HZ LA (Photo 3), filifagEoZe(bi 1
A DRI OB RIER L, Kefifioga1 T
B IR O FFREE R R TRIR & S o fe, SEEER
O FE T MR OERPREMBEN S bR, i
6NANBEVEECH -, B, MROEREZ
TRBEE TR L Y BRIRA DRI oo,
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Table 1. Organ Weight of Rats killed at the Termination of Exposure
and 1, 3, 6 Months after Cessation of Exposure
Kid Bod
L. Number  Lung Liver . raney Spleen c.) Y
Examination Group right left weight
of rats mg g mg mg mg g
872:+780 8.74+0.42 74827 770430 45010
EXP“Z” ) Control 6 39525 3.97+0.11 330+8 349+11 2046  220E8
(80 days 1133+53* 9.22+0.16% 785428% 787
L2240, £16 460420
JIS Dust No. 11 6 “ygy3 oo  403+0.00 343+18 344+13 2007  229%7
Chromite ore ¢ 1234£106% 8.00:+0.98 733:k58 733240 43664 oo oo
residue dust 508162* 3.85+0.20 354+15 354119 210+14
104750 10.03::0.68 822+40 845430 572447
R“W“Ym Centrol 6 388+20 3.71£0.10 304+13 313+7 211+12 2Z0£13
(1 mont 1251482% 10.224+0.65 846+19 857+20 557+33
JIS Dust No. 11 6 “ygiygx "3.77+0.12 313412 317417 206414 270%10
Chromite ore g 1263:£55* 09.61+0.61 80749 84748 52536 o, .
residue dust 492+14%  3.74+0.09 314+9  330+8  204+7
_ 1198451 11.94:+0.58 064+33 9089+21 611452
Recovery b Control 6 "351%11 3.50+0.05 283+6  200+8 179+10 S40%13
(8 months 1330£106% 11.54::0.41 95855 O54+48 63227
JIS Dust No. 11 6  “a9570g¢ '3.43+0.12 285+12 284111 1889  S36+13
Chromite ore g 1420:£120% 11.29+1.14  992::63 96790 60458 oo o
residue dust 435+36% 3.45+0.00 30319  205+13 185+11
1230+157 12.44+0.74 1057+100 1082468 64627
M“WWhD Control 6 317:34 3.24+0.10 275+17 281+9  168+5  Jo3El4
(6 months 13624111 12.84+0.68 1029477 107963 67425
JIS Dust No. 11 6 “34435¢" '3.2540.09 260410 27249 170%7  S95%17
Chromite ore ¢ 12204122 11.64+£0.87 101472 101755 63137 gop. 1o
residue dust 326 +27 3.09+0.09 26948 270+10 16716

a) : Absolute weight, b) : Relative weight (mg or g/100 g Body weight)
Statistical significance : * p<{0.05 (vs Control), p<0.05 (vs JIS Dust No.11)

SR VBRRE. BERTERCAYER LickaM
MHFERICERIE L T 508, FORIEEE e — A FRIL
B, L UABEE NELR LRI
B5LONREh ol MEAPPLKENE, RrAEM
FOFERE: Bbh s B CARERE Lc=4 2 ViR
WEOFIEN R b, BIE R — & BT IR ERRL O
R %7 - 7 (Photo 4), IfiREBErXBIT = ~ 2 Bl G
BE MO/ R b, FHBERECHFETS
AT, FHEERE AR JIkE U MIRaRS © A in e s
bR R i (Photo 5), BBERTHI»AE T, Xk
A, WP E I REES L RECEE
L, BEERFr0BRBeSB Lok rti YRR
P, REXBEE - AFIEST, MEEROBEL
LOMNEEL T, REMOZEENS 3 5 7 DUEREIR
w - ABE LR, WIACEEE AR L CREEL, 12
DA BTIEHEREL Y, BuIilo T\, HifasEo
28tk 1 4B BTk, MfafifaoER L ilaeengt R
IhBR3 AL, REMBOEETIHM LR T
WR L Epeh o he, EHEERE O O ZELIZBIR

B AL BB IREES o 7o (Photo 6,7). fifilapIo
REREOFEIRBR TR L rAHNBIELALAD
WY, EleiblEEOHEED BRTh o, FOMEER
WIRBERE CRAEHE LEAEEE WM X b R
BRI L Chie, ZOBIIRBRTRI VREDD
nich, ZORBEIX3~65H BB EERE AR
ROBECREROMELRT IO L o7, 120
BETIE, BRLU T, RO LI R\ EAE
T TH -7 (Photo 8), FMiNOLKRELIINE
BRTHR X vELERE DR o
BLARTOFIE. MBRRHIIBRASRIEB AR
Tz, KAMBECEASIhICRBCRBR TR A%
FBRL T MBEACEET M, MR v ks Lo
IR Y v e A B bRz, 2R bOEBATY
BECEAEIhCRBTEE LBRR TR X v EEHS
FlefEn#m L vk, ¥ BN EER TATH
HHEER —ABTE o, MHELBPLALADOFEEM
M, Zh BOWECOBBRBIT A Bhinh .
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Fig. 2. Lung Weight Changes during Recovery

(®) Control, (a) JIS Dust No.11 20 mg/m?

(&) Chromite ore residue dust 20 mg/m?

Each points represent the mean + S.D. of 6 rats
except for rats at 12 months of recovery which
are shown by each value of 3rats

% 3

77 AEEIVH T A 20mg/m?, 30 B BREHOK
ABBEC LD S v MERD DRLERE, GEOHMI
Hl, MEEOWM, Mk XUO&KEOEBELTH 1
WERD BRILAT o ERP B W TEHES hicd ©
ThDH. FEOHMIIENE, SV X o TRRELT
DHEBRECIIHEY B IEI NI LA BRI VRO
IAECHOBEEC L oHELEL bR, BELHILET
Bl X hEioBEECHE > THRCERET b0 LE
s, HEETI—RYCHE s DYWEDOBAR X - TH
B, EERAERCIEEOER,
BB OMME I M® Lich D Thsb. Mot
i, AZRTLBEERTRIZAAETLRCAYERL
TR BRMEOFEETEHE VRS bR, BREETH
WP & 0 i C AR RABEHE X b o v hlasE 0%
L EETS L Bbh, BEr — 2B ToREHR’CE
AMERECEHHERBITI IO LR ISR LTWS D
DEBbhB., SEICERERCTE, MERE L am
JoE g, MRA~OHEREOCETRE, MiasEo
HBERERE DR, ThbOEERENEROCTEEHHE
ChHERL, BRe — aFHEOLTh LR o2 DIZL

TWwa:Bbhs,

RER TEMRCRET 2 CARTIE, SIWEET
i, EEHECS TR LAYERE Lic kAR EL
RHER RS LD, SR WOTEEES LA
RS h, TEECEENAERO LW CANERRE
LTW3 EBbh, 2608 TCADERIEER — 4
MELRRTD -, HRCKIERH TR A 2R T
HRAMECEES hicRBOB CADHEEN A bR
2, —RCBEERODSKELTOR T ADERITEL
B WIS T s i b 2%, IR C o PkHizE
{, BB OBEEETSE3h, ¥l oRTri
MEOBELE~DOBELY v AR ORI ARNRE T
BLERTVWAEY, RCRAZREH U ADERT D
VW TixHeppleston®? DB FH L L, $8F, AR, ~
VOB TAYHACRBRRTROEHC S WTHE LA
BR, BRES » r o&FHRAE-, B CARTIRE
BHKETAECMRARC S {EREL T, AERT
BOhiciERTh, BREEROTIA OV TR
73> 7cht Heppleston OFSERBRELAKTHS & Bbh
5. THIeY Y CHERRO FRCHEEERETS D
X L, A, AR TR S E & LT 57,
ERMBANCEET LB LA, FOoHETEDL 5k
R OERITHEN S FLOWTHE, BLADHE
EREL Db o Tn52, BEMETTHIBREBEERK
EFBT »y PRI - THEXRIT>FETHS.

PR VCREHCIAEREOELrRBE TR L VER
HEEBRLTED bR, OB LITEE e — 2 IRER
TiE& bR Z &bl CADHEBIERTERL,
YIRS C I DEEEREBLhSM, KTH#3~6
A B EORENBL 5 HE oW, WERERD
B 5 A0 LERD B IR & Bbh b2, SEILE
OB DWW TR T &I o .

¥ & B

7 m AEWE T AR 20mg/m® OEE 15 AR
ARB LT v NeRFD, BEPLEEOFEIVWOHE
DEFES X OB oWT, MofgEbyhi: L
WE TR ol FERBRAREC X DMy h
Foht, BERTH, BEHMEEZBEL T, ToWhiEB
IR & g e ol MERIIKTEI Y 32A
HE CHRBICENKEL, 6580 TRENRKRD -,
IO EEAE LT R EMEO B, MiaNOHERECRF
7, WifRBERS O REE M, BIR = — AR L @ LI
B OEADIRER TRZ bR, Wb BEY
Rl Aol X DEATS L], B LA BN
CRFETAIR AR, EEMRO Ry, KM
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I VCEER CRSERE AR LB BT,
BEER~NOBMRORE, SEROMAEEHS T
B, BRETHRIVETHI~60ABTHEETHY,
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BRTRL YEESHEELBELT, 30 8iciss
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X ik
L SRz, B RA, FERE  ERHHEHR, 28
-2, 135, 1977
2) WA, WEET, WHEKE, FERE  HRE
heEsR, 28-2, 142, 1977
3) WA, HRES, FI=ET, PEHEE 3K
mTeEsR, 29-2, 67, 1978
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PHeER, 31-2, 33, 1980
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6) Heppleston, A.G. : Amer. J. Path., 42, 119,1963
7) Heppleston, A.G.: Arch. Environ. Health, T,
54, 1963
Explanation of plates

211, 1975,

Photomicrographs were prepared from section stai-
ned with hematoxylin and eosin.

Photo 1-3. Lung from the rats exposed to JIS Dust
No. 11 20mg/m? for 1 month.

Photo 1. the termination of exposure.

Lung at
Macrophages filled with dust particles are

observed in air spaces. Alveolar wall are

Photo 2.

Photo 3.
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slightly thickened in alveoli have macro-
phages. (x100)

Lung at 3 months after the termination
of exposure. Macrophages are collected in
alveoli. (x100)

Lung at 12 months after the termination
of exposure. Aggregates of dust-bearing
macrophages, surrounded by thickened
alveolar wall, are situated in relation to

respiratory bronchiole. (x100).

Photo 4-7. Lung of the rats exposed to chromite

ore residue dust 20 mg/m?® for 1 month.

Photo 4.

Photo 5.

Photo 6.

Photo 7.

Photo 8.

Lung at the termination of exposure. Cell
debris are observed in air spaces. (x 100)
Higher magnification of photo 4. Debris in
alveoli contain dust particles. Number of
dust-bearing macrophages are less than lung
of photo 1 and enlarged macrophage is
observed in air space. Alveolar wall with
less cellularity are observed in this region.
(% 200)

Lung at 3 months after the termination
of exposure. Dust-bearing macrophages are
collected in alveoli. (x100)

Lung at 12 months after the termination
of exposure. Number of aggregates of ma-
crophages are decreased, but in size are
increased. (x100)

Trachea from rat killed at 6 months after
the termination of exposure. Increase of
cell height in epithelium are observed.
(% 400)
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TALIEVHLADT v M LD IMARERERARER (FE28H 70 LOFADT
wRFE TR K B X PR

g R B OB OB

Inhalation Experiment of Chromite Ore Residue Dust to Rats for 3 Months (II)

Distribution of Chromium in the Rat

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

Keywords : 7 v A&\ LA Chromite ore residue dust, 5 » b rat, AR Inhalation toxicity, 4

distribution

& T

BMLALLTRSEC X VERIRD 7 r AX WO
SR 2T HEY BT AR, BB LA
WAEREFBLLBEL, Ty ML DER (BRER
BASERET > T5b., Bk CARE 1.5mg/m?, 21
mg/m?® G 28 AHORHRAERE T, LORERILE
WY TRk v, WERBO s e A3, I B OB
W&, B, BoIRTEL, mMECndicE <, msk
2lmg/m® BRBETHLTIMCEWER R LE. FRTIL,
LY BRVCEBMC R 2B e T 50, 310
fiichole o TEHHEBRA LBED, 7w A0R, MK
BIFBHHE, 7r sl nwhREEThb Iy A,
TV A, 2y F A, <VHY, BEROMCOWEE
TN THET S,

WASEER S

By Sle-wistar & (SPF) 3 » D% 4845 CH
AL, IBMFHAER, HRLRELR LD T
{hE110~135g O % D& {EH L,

BLA 7o s@3WRTARRENR L hERLAE
PRE R A~ 3 v (Alfrad Fritsch Co.) C# 81
EREWLTHRELL. BLARSERSERESLER
e Tk Table 11z, ¥ U A DRERAFEIL Table 2
R L.

BB FHC OB CABRARBRERC LY, BRA
F oy VA—OH U ARER, 1.0mg/m® (EEERE
), 0mg/m® (ERERER WBE =2vie—n
BIREESORE L, 38 (1) BEGERARTT
olc. BRiESMT, R 25~26°, {BE 50~60%, #&
E#10~11[5 /K (110//min), FRBIIFH 6 ~188Fic 55k,
ez CE=2 (BHA&7 v7) %, SEKITKEXEEHE
R E .

Table 1.

Ore Residue Dust

Composition of Chromite

Ca
Fe
Cr
Si
Al
Na
Ni
Mn
" Ti
Zn
Sr

€2)
21.2

6.1

2.8(1.

2.4
1.8
0.4
0.3
0.08
0.04
0.03
-0. 005

0%

( )* : Water soluble Cr

Atomic Absorption Spectrophotometry

Table 2. Particle Size Distribution in
Inhalation Chamber
Sampler Diameter Weight percent
Stage o Cr-Low Cr-High
0 >11.0 1.08 - 1.10
1 11.0—7.0 1.66 1.52
2 7.0—4.7 3.71 7.47
'3 4.7—3.3 13.39 20.65
4 3.3—2.1 30. 40 33.62
5 2.1—-1.1 36. 46 25,29
6 1.1—0.65 12.71 9.01
7 0. 65—0.43 0.49 1.14
8* 0.43> 0.10 0.02

8% : Filter

* FRESAETIANEEE 160 ERSHERKEAN 3241
* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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Table 3. Distribution of Chromium in the Rats exposed to Chromite Ore
Residue Dust at 1. 0 mg/m? and 10 mg/m?® for 3 months
1. 0 mg/m? 10 mg/m3
Control

(0. 220 mg)* (2. 03 mg)*
Lung : 0.0184-0. 008 (0.019) 22.5+4.1 (25.7) 125.74+11.9 (216.1)
Liver 3.4+1.0 (37.6) 16.6+3.5 (167.5) 90.6+18.1 (859.8)
Kidney 13.2+2.4 (24.8) 155.5+25.1 (280.1) 14774252 (2655)
Spleen 11.8+1.8 (6.8) 110.0+14. 4 (67.1) 14804154 (862.8)
Brain 3.0+2.8 (5.8 4.24+2.5 (B.1) 9.3+5.2 (17.9)
Clot 7.3+1.2 15.6+3.9 83.54+7.1
Serum 3.2+4.2 2.9+4.8 26.3+7.5
mean4 SD unit : ng/g [lung pg/g] wet base

() : ng/whole tissue [lung pg/whole tissue]

REER T, BYoELIIEL, KBBEEIR
YU, B, BRE W OBE R R Mo
FlERr N, T8, mM¥EIESRT L Y mei s niEcsy
B, ChBHD 7 m AR ETERAETHE LA, &
EOWTE, HAYT A, TAI=T A, 2yirh, <
vay, BRET IR = v b RRECRE L.

E B F %

AE WHROEESBANERY, BRIEARKIET
TERZRAG., Z7RrA, AAVYT A, TLi=Ua,
=y, =vHY, BHOSEBEIETRIES R
BEREEEEY T OBMEFR U BV, KITREERY
EBE BRI CHEZ LAY DR EW.

#E®R FETERSIKEHT Nippon Jarrell-Ash .
AA-8500 (7. — A VAT b~ FLA-100) %,
75 R=Y =y PRI IEDVTEEEIESMI - SPECTR-
ASPAN-TII®Hf L.

BE FHEBESR ICMBHI BEE O -~ A
R, sy b T U~ b EH100°CEEE, HSE, TSR 2ml
N CT—HHEBLEE, &y 7 v— b RCHRAH
#, BRIE, HSth BEEKFEKnl 2m, %k
B STeded o DREY BTSRRI, e
ISR Uleds o T ffas s, WM lnl, BE{bKk k0. 5ml
ZEML, BEABFOWERDE T OBEMEL L s
2Lk, DBETH, &L, BEYKCERRIOnz
ART v 7 UTHRBRBE L Lic, JI R igie Uiz
RRBE Y AR L., B ERTKCERE 3 S
RUTRARERE L,

WEst (RFEEE HE.357.9m, 5 v 78
¥ « 10mA, DRY « 20A « 1555 « STEP, ASH . 70A .
20%) « STEP, ATOMIZE « 270A « 7 « FLASH, 7
NIV FATE < 2/min, Ry 7759 v FEIE s + 4

( )*: total inhalation value(Cr)

Table 4. Metal Concentration in Lung of the
Rats exposed to Chromite Ore
Residue Dust at 1.0 mg/m? and
10 mg/m?® for 3 Months
Control 1. 0 mg/m? 10 mg/m?®
Al 7.4£0.9 47.5+4.5 214.6+21. 6
Ca 83.54+6.5 119.7+12. 3 357.04+20. 2
Cr 0.02+0. 008 22.5+4.1 125.7+£11.9
Mn ND ND 1.63+£0.2
Ni 0.21+0.1 0.14+0.1 1.37+£0.2
Zn 15.1+2.0 16.34£0.9 15.8+0.7

mean + SD unit : ug/g wet base

v (364.3nm « 20mA), SBHEAL « 201

WEGME(F S XD v PREFE)« i « Ca-393.3
nm Al-396. Inm Ni-341. 4nm Mn-257. 6nm Zn-213.8
nm, 75 RX<B 1448, 7A=YV HTAFE ¢ 5!/min,
S A E » 3m//min

EREER

7w A BRHER OBHIBEERDIY, IBREED
Y DETRL, ( DRREEBEFOR I v 2EL2F
hERR LI (Table 3), gh3 v U AMBBRRIL= v b
v — VR L TR BOREWIEERS bR, i
BREN L EEEREN OB, EBAB LR,
R TV, B, B, BECE L, KRWCiFRET, s
BbEr ok, MIEEREL 2T 5 dMoBSEC L
NTIBECENET, BRERER TI25.7ug/g, Kk
BERER T22. 5pg/g W Uk, B 1477ng/g, 155.5
ng/g, JEEL: 1480ng/g, 110.0ng/g ©, MRtz h b
Jigi#s X b Feigid 7o £ 90.6ng/g, 16.6ng/g T, LBlk4
DOFERTMMBEL LTH o7, Bk L OmE iz,
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EicffCco s v a8, 108, 3R RE
LB 7 » ABAROWI T, WK X 520k
o,

ekt s£E&BeWT, 7 e alABEKREED
e OETHRLE (Tabled), 2 v b w—A 8L BT
T, ANYV A, THI =0 ATERERRE ShE
BRHLLIEWVELTL, ~vHY, = v r WIXERE
BEHCOLEMER R Licds, TR bh
fedsoiz, Tablel @i bid X 5RO H L
v AR, 21.2%TCrraD7.64, TAIi=TAD12
EHETHE bbb, EHOMCKT5RE (=
Ve BEDERELWE) RIS L, K
ERERCE, Arv oAtz raD L6, TAI=
v A500.96%, BEERENTIIZ 2 a02.2(%, T3
=y ADL3FRELE ST, EHhbOTLHEL a2 v
e~ VL RREIRER, SRERBHILRETS

L, ATy AMIEBEREHCa Ve~ 1.4
5, BRERBRRL=YIe—-ABEO4L3, sralik
FRERIIB AL, 6285F%, 73 =9 AL FRFR6 4
f&, 29f£ L7y, Thbo&BOMKRIT2EEHNKE
BB ERFRBRIh.
¥ & B
7 r AMEIWE T A%, L 0mg/md, 10mg/m? DR T
BAF +» VA—=RDT vy M3 AEBRER CERL,
BSEEAT LS 7 2 a8 WH TADRERE XIET
WEERRLBHT, 7 e A0BRAHE ICHLAK
EENDHERSBEOMCIT B BET DWW TR L.
B CuNE, BEL BEBOCE <, WOCIFRT, Bt
BH{EM T,
mECmghcrEd, MBXREERBERTcOosbT
PEEWER R L, Sh bR, nEoBFE1»A
PR AER? L AROFAS MR R L.
Wesb&BTIX, ALY Ta, TAI=DANE
S, =VFY, =y r VB EERBRETOARWEY
AL, BEUIZENILD 5T,
X ik
U EAEE # O RA, PHEE  HUETHER, 28
-2, 135, 1977
2) WAER, WABN, FI=ETF, FRET, X
HE  WRETEH, 29-2, 64, 1978
3) Baetjer, A.M., Damron, C., and Budacz, V.:
A M. A. Archives of Industrial Health, 20,
54, 1959
O FHF R mEESHRE, 36, 193, 1980
5) EREkE, BEEIE—BB, FrEZE, PHEE : ER
MR, 28-2, 129, 1977
6) BIH=F, &R, BLET, EEE B, +
BEF, PEHET : HEHPER, 27-2, 56, 1976
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Effects of Vanadate on Adenylate Cyclase in Rat Brain

ATSUKO NAKAGAWA¥* and TOSHIKO NAKAO*

Keywords : 75 =1 — v 75— adenylate cyclase, 375 — I vanadate, = 15 b < v cholera toxin
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Protein in Rat Urine (IV). Analysis of Free Amino Acid in the Urine of Rat

Treated Subctaneously with Cadmium Chloride

JUNICHIRO KABASHIMA* and TOSHIKO NAKAO*
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Table 1.

Free Amino Acids Contents in the Urine of Male Rats

5 days

12 days

17 days

P-Ser
Tau
Asp

Thr

Glu

a-AAA

Gly

Ala

Cit

a~-ABA

Val

Met

Cysthio

Ileu

Leu

Tyr

Phe

B-Ala

B-AIBA

r~ABA

Orn

Lys

1-MeHis

His

3-MeHis
Arg

Hypro

AspNH,

Pro

Control
CdcCl,
Control
CdCl,
Control
CdCl,
Control
CdcCl,
Control
CdCl,
Control
CdCl,
Control
CdCl,
Control
CdCl,
Control
CdCl,
Control
CdCl,
Control
CdcCl,
Control
CdcCl,
Control
CdCl,
Control
CdCl,
Control
CdCl,
Control
CdCl,
Control
CdcCl,
Control
Ccdcl,
Control
CdCl,
Control
CdCl,
Control
Cdcl,
Control
CdcCl,
Control
CdcCl,
Control
CdCl,
Control
CdcCl,
Control
CdcCl,
Control
CdcCl,
Control
CdcCl,
Control
CdcCl,
Control

CdCl,

118.4+41.73 (5
104.6£50.80  (5)
2324, 4+1837.56 (5)
2611. 5+1757.28 (5)
82.6+75.25 (4
39.4+33.01  (5)
10.0+£4.44 (5
21.3+36.70 (4)
L0£2.32 (1)
16.5+29.79 (2)
192.5+45.78  (5)
135.1+44.83  (5)
2.1+4.74 @
1.9+4.23 (D
6420.1+£2141.3 (5)
5015.3+1276.7 (5)
748.4+404.73 (5)
395.4+211.47 (5)
ND

20.5+23.67 (5)
ND
1.242.63 (1
10.4+6.83 (4
5.2+11.54 (1)
4.5+5.25 (3
10.7+8.79  (3)
12.244.31 (5
15.4+6.50  (5)
18.8+12.54 (4
22.8+3.93 (5
9.6+5.92 (5
53+6.11 (3
38.3+23.0 (5
42.7+32.3 (5
42.9+10.93 (5)
88.6+12.91 (5
223.6+:85.06 (5)
196.5+:68.26  (5)
50.3+:383.76 (5)
46.5+26.44 (5)
43.8+11.88 (5)
45.5+26.92  (5)
17.4+3.59 (5
17.3+£11.69  (5)
12.9+3.58 (5
19.1£20.77  (5)
16.2+£5.95 (5
6.2+9.27*  (2)
18.7+£4.71  (5)
13.8+£8.95  (5)
52.9+16.80 (5
38.1+29.24 (5)
6.144.61 (D
19.3+16.89  (5)
216.9+84.10 (5)
73.0+£47.38% (4)
28.7+20.91 (4
ND

42.0+12.66 - (5)
22.3+22.97 (3

210.7+£32.73 (5)
174.7£16.97 (5)
6474.3+1627.60 (5)
5366. 74+1435.6 (5)
51.9+22.3 (5)
31.2+17.09 (5)
2.3+5.19 (€))]
2.8+4.00 @
38.0+£31.16 (5)
6.344.37 @
130.5£33.33 (5
83.6£52.90 (4
12.34:7.50 @
7.1+£11.60 (2)
7774.3+£2004. 44 (5)
5218.51:1060. 10*(5)
504.3+149.71 (5)
254. 658, 52** (5)
40.6+21.10 (5
28.1+11.69 . (5)

ND -

ND
40.5420.33 (5)
46.3+£25.25 (5)
17.84+10.99 (5)

7.7+3.29 3
25,3+8.05 )
16.748. 87 ()
26.1+15.05 (4)
25.6+6. 28 )

8.1+£7.81 (€))]
9.7£1.30 ®)
48.2+68.81 (2)
54.5+33.63 (4
46.5:+:28.56 (5)
70.4418.89  (5)
240.2+72.78 (B)
131.2+67.63* (5)
58.7+25.01 (5
27.4425.21 (3)
41.348. 48 ®)
33.0+8.75 ©)
19.6+£5. 82 5
12.9£4.52 ®)
20.24+5.92 )
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10.8+12.10 (3)
6.9£6.74 ®
24.548. 06 %)
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37.1+£15.10 (5
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26.6+12.40 (5)
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9.4+11.50 (3
3.3+7.42 (L)
8462. 8+4759.17 (5)
5155.1+639.15 (5)
527.8+239.58 (5)
196. 2+59. 86* (5)
34.4+27.65 (4
19.9+16.08 (4
ND
ND
24.5+25.22  (3)
6.6+14.76 (1)
17.7+£10.52 (4
10.7+5.03  (5)
23.7+£8.82  (5)
8.4+8.86* (3)
30.4+8.87 (5)
19.6+12.57 (4
7.8+7.56  (3)
8.9+5.36 (4
80.2+33.50 (5)
45.6+35.81 (4
75.3+14.23 (5)
70.04+7.61  (5)
348.4+151.20 (5)
191.0498.81 (5)
79.0+30.33 (5
53.2+£20.29 (5)
45.2+18.14 (5
34.8+19.61 (5)
27.7+11.48 (5)
13.8+4.77%  (5)
20.04+8.61  (5).
10.6+7.31  (5)
17.1+13.23 (4
14.8+11.45 (4
23.6+9.76  (5)
22.0+7.08 (B)
50.4+25.27 (5)
51.7+25.78 (5)
34.3+18.75 - (5)
25.2+12.19 (5)
187.2+132.46 (4
91.7+18.05 (5)
59.4+8.44  (5)
37.4+35.19 (3
41.64+24.66 (4
44.1+9.67  (5)

Each value is expressed as n moles of amino acid/day/rat(mean4:SD for 5 rats). "

* p<0,05 ** p<0,01 ** p<C0.001l; Significantly different from control
Saline (control) and CdCl, (1.5mg/Kg. B. W.) was injected once a day
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Treated Subctaneously with Cadmium Chloride

59

21 days

26 days

31 days

34 days

338.7+82. 42 (5)
244.7+53.48 (5
9754, 1+1750. 20 (5)
6764, 24+3741. 09 (5)
14.60+13.47  (3)
15.4+9.87  (4)
13.1+3.88 (5
ND
275.0487.61  (5)
18.6+25.23 (4
. 181.1+130.87 (5)
174.1+61.89 (5
14.9+11.90 (4
28.0+36.43  (3)
4148.9+2216. 83 (5)
4198, 8+2134.70 (5)
1157.0+:267.80 (5)
639. 4+157. 12% (5)
13.3+£7.97 (4
28.5+24.37  (5)
ND
5.0£6.85  (2)
39.2+37.87 (3
45.8+£26.82 ()
7.1£9.77 (2
8.9+12.57 (3
19.9+12.98 (4
"18.5+6.12 (5
37.4+16.66 (5)
28.6+6.05  (5)
2.0+4.56 (1)
9.2+10.12 (3
8.4+18.69 (1)
27.7+£45.70 (2
61.4+16.58 (5)
70.8+24.94 (5
330.7+53.19 (5
233.94+76.42% (5)
35.3+21.26 (4
37.5+£20.79 (5
37.3+9.81 (5
41.4+23.97 (5)
12.1+10.87 (4
16.4+14.97 (4
41.4+26.94 (4
24.3+20.63 (5
10.2+16.12 (2
5.1+6.93 (2
18.1+10.55 (5
19.049.07  (5)
28.5+7.55  (5)
29.2+22.57 (5
12.4+14.64  (4)
20.0+17.86 (4
249.6+107.55 (5)
165.1445.290  (5)
30.24+38.43 (4
67.7+46.85 (4
104.74+19.03  (5)
80.0+17.43 (5

257.3+76.00 (5)
153. 0433, 32* (5)
8452, 8+2213. 03 (5)
5907. 7 +:1429. 07 (5)
44.4+30.75 (5)
45.54+27.00 (4)
8.1+£7.92 @
8.1+8.30 (6))]
2.9+6. 49 )}
. 4.446.13 (@)
249.44122.23 (5)
346. 2180, 71*¥*(5)

ND
11.6+11.88 (3)
7226.1+2322.63 (5)
4609. 4+1657. 11 (5)
1295.8+317.72 (5)
820.94371.05 (5)

ND

ND

ND

ND

ND
13.1429.34 (1)
12.4+53.68 (4
23.1+6.89* (5)
29.0+7.35 (5
19.1+7.73 )
35.7+10.64 (5)
24.5+5. 42 (&)
3.745.03 @
7.0+6. 86 ®
17.0+£23.40 (2)
17.7+11. 02 (3)
53.54+31.20 (@D
65.5+15.23 (5)
225.7+£70.04 (5)
176.3+78.67 (5)
49.2+12.44 (5)
82.74+29.09 (5)
35.0+10.55 (5)
33.546.01 )
16.1+8.20 ®)
8.8+9.19 €)
12.24.8.14 @
34.0:+11. 88***(5)
12.6x12.12 (3
34.149.71%  (5)
8.3+£7.81 €))
2L.5+16.35 (4
21.3+13.16 (4
60. 8423, 61* (5)
14.8+15.90 (3)
18.0%:4.60 )
165.7+78.80 (5)
181.3£56.84¢ (5
62.3+57.89 (3)
86.0+29.44 (5)

ND
60.3+35.57 (4

269.7+117.43 (5)
252.4+£63.68 (5)
8460. 7+ 2140. 55 (5)
6260. 31:2600.29 (5)
2.1+4.70 €))]
15.94£22.70  (3)
16.7+18.22 (3)
111.6498.00 (5
9.4£9.11 ©))
46.0+23.16% (4)
202.5+138.48 (5)
439. 8+154. 74* (5)
24.0%5.28 @))
51. 633, 36***(5)
5112.7+2448.50 (5)
3834.8+1495.31 (5)
1276.2+£904. 23 (5)
1282.0+656.61 (5)

ND
46.4163.67 (2
~ ND
4.2+5.80  (2)

ND

15.14+33.85 (1)
ND

20.2418.93 (3
29.1+14.14 (5)
27.6+8.91 (5
21.7+13.23 (5)
20.4+7.10 (5
18.2428.92 (3
17.5+5.98 (5
L0+2.15 (1)
33. 413, 53+ (5)
108.3435.46  (5)
104.44+31.96 (5
195.9+75.6 (5
180.44+80.81 (5
28.8+27.79  (3)
79.0£18.31 (5
26.6+12.89 (5
26.3+13.54 (5
2.6+5.77 (1)
2.8+6.26 (1)
19.5421.89 (5
57.5:+20.10% (5)
9.8+13.84 (2
60. 2.+ 24. 70%*%(5)
9.6+9.3¢ (3
68.2+56.03 (5
12.7+£7.86 (D
72. 317, 42%%%(5)
27.8+19.18 (4
47.0+36.50 (5)
140. 04112, 93 (4)
159.6+38.79 (5
91.5+52.11 (&)
130.2+53.3¢ (5
47.1+48.65 (3)
67.3+46.06 (4)

190.8+79.53  (5)
236.9+62.43 (5)
10738. 5+:2894. 32 (5)
9500. 344383, 21 (5)
96.2+11.22 (B)
24, 6422, 19%%%(3)
16.1+£15.70 (3)
ND
11.5+10.73  (3)
3.7£5.47 @
335.2+52.29 (5
239. 2:+£216. 19% (5)
ND

100.14:65.45 (5)
9017.4+1105. 29 (5)
7551, 24+1544. 99 (5)

874.8+264.95 (5)
1064. 4+437. 89* (5)

2.5£5.50 (1)
55.7+52.04  (3)

9.34£20.71 ()
12.7+11.65 (3)
28.3+17.36 (4)
36.6+11.68 (5)
44.1+14.23 (5)
29.6+7.28  (5)
32.84£9.05  (5)

8.2+9.36  (3)
25.9+9,00% (5
35.24£34.21  (3)

8.5+11.83 (3)
94.6+£27.73  (5)
121.8+77.70 (4
235.2+63.70  (5)
256.2+68.20 (5
21.5+21.65 (3
193. 0£40. 19%++(5)
43.3+£8.00 (5)
53.14£22.30 (5)
27.5+£10.10 (5)
19.2+12.02 (4
21.9+£9.35 (5
128.2+£67. 24* (5)
37.1+£11.96  (5)
167. 8+ 54, 24%%(5)
20.1+2.90 (5
273.9+£266.96 (5)
49.3+17.19 (5
208. 5 34 74%F*(5)
52.5+35.57 (5
27.04£30.13 (3
122.9483.15 (4
345, 6130, 21% (5)
134.6+26.28  (5)
132.0+£123.85 (3)

ND

79.1+89.72  (3)

ND : No detected in all of 5 rats
Figures in parenthesis indicate no. of rats detected



60 Ann. Rep. Tokyo Metr. Res. Lab. P.H., 31-2, 1980

P-Ser 7317, 26H H, Tau, Orn H17H HEEFBIET
#RL, a-AAA 3310 B, Leu 2334 H B HRCH
mERL T Bk, BEEAH34E B ¥ coRPH
RIS ORERAS DIE, RRzHRsECOF — 21
Bohihrot.,

) BT S BAMCBELT, SHSHECE
Cys, Hylys 7p&, 3B, #58LSRHBERUT
DHDRET 3 BRI L TR L. RE O
LT I VBEHTR ST 5 & b TH B, P-Ser
(Phosphoserine), Tau (Taurine), Asp(Aspartic acid),
Thr (Threonine), Ser(Serine), Glu (Glutamic acid),
a-AAA (a-Amino-adipic acid), Gly (Glycine), Ala
(Alanine), Cit(Citrulline), a-ABA (a-Amino butylic
acid), Val (Valine), Met (Methionine), Cysthio
(Cystathionine), Ileu (Iso leucine), Leu (Leucine),
Tyr (Tyrosine), Phe (Phenylalanine), f-Ala (8-Ala-
nine), B-AIBA (8-Amino-iso-butylic acid) y-ABA (r-
Amino-n-butylic acid), Orn(Ornithine), Lys(Lysine),
1-MeHis(1-Metylhistidine), His(Histidine), 3-MeHis
(3-Metylhistidine), Arg (Arginine), Hypro (Hydro-
xyproline), AspNH, (Asparagine), Pro (Proline)

% |
D FRIET, BRET, BESIE—  RRAETER
28-2, 227, 1977
2) REIET, EEREET, BEFE—K : ZORETER,

29-2, 158, 1978

3) FRIETF, BEREETF, BSIE—E, BHEE: TR
Br4ER, 30-2, 129, 1979

4) Clarkson, T.W., and Kench, J.E. : Biochem.
J. 62, 361, 1956

5) Kazantzis, G., Flynn, F.V., Spowage, J.S., and
Trott, D.G.: Quart. J.med., 32, 165, 1963

6) BE¥, EFEE, TRESN BRETHERRKE
FHRES, 66, HAARMBERS, 1973

7) BYHE, LBE=E: REAEN LEREMRE
HE L ARESE, 163, HARAARGEHS, 1973

8) BEEM, kT, /PMHEET : Bk 29, 498,
1974

9) BEIN¥E, A&, MRETF, ARERE  BERL
34, 723, 1980 ‘

10) EERY, RANT, EIED : BEREVHE-,
184, 1978

11) Efron, M. L. : New Eng. J. Med., 272, 1058, 1965

12) Milne, M.D.: Brit. Med. J., 1, 327, 1964

13) Milne, M. D. : In 3rd Ed. “Biochemical Disorders
in Human Disease” (Editar: Thompson, R.H.S.,
and Wootton, I.D.P.), 553, 1970, Academic
Press, New York

14) %)IHERE, HEMB  F, 33, 1316, 1974



HRABES Ann. Rep. Tokyo Metr. Res. Lab. P.H, 31-2, 61-66, 1980

RYERET z=— )L (PCB) OEHNBBRFEEACHTIETOER
nE o' I F KR E

Some Considerations in the Induction of Hepatic Drug Oxidation Enzymes
Produced by Polychlorinated Biphenyls (PCB)
SUMIE KAWANO* and KOGO HIRAGA*

Keywords : # ) #i{b ' 7 = =~ (PCB) polychlorinated biphenyls (PCB),

IR drug oxidation

enzymes, 9 b # v —. P-450 cytochrome P-450, % v b rat, [P liver
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Table 1. Induction of Hepatic Drug Oxidation Enzymes in Male Rats Given Various Commercial Polychlorinated Biphenyl Mixtures
(Kanechlors, KC) Different in Chlorine Content

Body Liver Microsomal Cytochrome Ethyliso- Drug oxidation activity®
No. of weight weight protein P-450 ypanide.
Compound animals (B. W. g/100g mg/100g nmoles/mg spectrum p-Nitroanisole Aminopyrine
( g ’) ( B.W. ) ( B.W. ) <m1;;g§girrr;al> (455{ ;Lgi%nm) demethylase demethylase
Experiment 1 (0.171 mmoles/kg body weight) )
None 4 133410 4.78+0.39 ©100.1+12. 4 0.79+0. 02 0.31%0. 04 13.2+1.2 68.5+14.7
KC-400 4 126+8 5.02+0. 38 126.0+9.4 1. 27 £0. 08%** 0. 54 £ 0. 02%** 32,843, 7¥¥* 96. 6415. 0%
KC-500 4 129+6 5.19+0. 56 130.74+32.7 1.3240. 38* 0.48+0. 12* 31. 546, 0F** 102. 0+14, 3*
KC-600 4 1290+8 5.37+0.51 144. 745, 1#%* 2.11+0. 10%%* 0. 5410, 05*** 46. 0£5. 5*** 171. 0£32. 2%*
Experiment 2 (1.71 mmoles/kg body weight)
None 3 15947 5.02+0. 08 120.8+11.8 0.59+0. 22 0.33+0.10 11.0+5.6 66.2+28.6
KC-200 3 161+2 6. 21 £ 0. Q9*** 180.0+37.9 0.864-0.10 0.43+0.12 34, 245, 4% 88.8+17.6
KC-300 3 158+12 6. 36 £0. 64** 183.8+£36.7* 1.19+0. 02% 0. 62+ 0. 08* 41, 61, 6¥5** 105.6+11.0
Experiment '3 (1. 71 mmoles/kg body weight)
None 3 180+8 4.20+0. 27 89.44+7.9 0.88+0.07 0.39+0. 02 12.440.9 62.8+2.1
KC-400 3 187+3 5.6940, 74* 179, 9+ 14, 1+* 2. 0440, 23%* 1.15+0. 23** 46. 316, 8** 87.241. 2%**
KC-500 3 181+3 6. 0510. 46** 254. 9115, 9¥** 2. 4040, 32%* 1. 2940, 19%*D 43.6£6. 1%%* 88.8+10. 8*
KC-600 3 18041 5. 4940, 22%* 255, 0428, gF#* 2. 2040, 25%** 0.890. 10%*» 36. 543, 3%* 96. 6112, 7*

Four to six week-old Wistar-JCL male rats were given ip various commercial polychlorinated biphenyl mixtures (Kanechlors) at a higher (1.71
mmoles/kg) or a lower (0.171 mmoles/kg) doses and killed five days later.

Each value represents mean+SD. . ' .

Significantly different from olive oil alone injected control rats: * p<0. 05; ** p<C0.01 ; *+F p<0. 001.

a) nmoles of formed metabolite/mg microsomal protein/10 min. b) Significantly different (p<C0.05).

a9

0861 ‘G-18 “H'd ‘99T 'Soy “#opN 0KyoL day uuy
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Table 2. Comparison of the Inducibility of Drug Oxidation Enzymes between a Commercial
Polychlorinated Biphenyl Mixture (Kanechlor 400) and Its Fractions Derived from
Aluminium Oxide Column Chromatography
Control 1, 1C-400 PCB PCDF
(olive oil) ( B VgV g J fraction fraction
No. of animals 3 3 3 3
Body weight (B.W., g) 141+9 14345 141+3 14349
Liver weight (g/100g B. W.) 4.66+0.28  7.09+0.23%** 6, 764+0.40%*  4.93+0.13
Microsomal protein content (mg/100g B.W.) 109.549.3 219. 0439, 6** 205, 1426, 4%+ 114.8+9.9
Cytochrome P-450 content 0.70£0.15  2.0040. 26%%* - 1,960, 08*** (, 850, 02++*
(nmoles/mg microsomal protein)
Ethylisocyanide difference spectrum 0.284+0.01 0.8740. 12%%* (0, 9240, 12%+* 0, 2740, 01
(455 nm/430 nm peak height ratio)
Drug oxidation activity
(nmoles of formed metabolite/mg
microsomal protein/10min)
p-Nitroanisole demethylase 13.4+1.0 44,534, 4% 42 0+1.6%*  13,1+1.0
Aminopyrine demethylase 81.6+6.5 116.64+12.8*  119. 7+9. 6% 81.84:5.2

Two fractions of Kanechlor 400 (KC-400) separated by aluminium oxide column chromatography, 7.e.
polychlorinated biphenyl (PCB) and dibenzofuran (PCDF) {ractions, were dissolved in olive oil at a
concentration corresponding to that of the original KC-400, and injected ip to male rats.

Each value represents mean+ SD.

Significantly different from control, * p<(0.05; ** p<C0.01; *¥* p< 0. 001.

FEYHETH% PCDF 242 ORETEH LTV,
T, PCOF £ENBELEVEEL bhb KC-400%
L7 A 3 =Y A% T A THEL, PCB 4@, PCDF 4
HOHE S b ODKC-400D3FEE = Hilr U 7= (Table
2). PCB 4L, KC-400L £ LB/ FElp
%R L. *7%, PCDF HEOERETE 7 r—x
P—450 g BIcizh Tl b EFARD bhes, EIC
Hiix EEAED bR aholcZ b, & OFEE,
PCDF w5 :#%5%5 L%, PCBAERERIhT
o e BIEREED PCB It X » T\ 5 L # % fofin
FLETHH .

3) PCB R4 OHEREDHE

BEOF FF7rnt7 .=~ L(TCB), £ 2&ED~
varrrEZe=— (PCB), ~FH2rrrE7
=— (HCB) OFFSEpRERSR OBEEY ik
(Table ). # | 7 = — AP-450 & BICEEOHBMETRL
FoDiL, 3,4,3,4-TCB, 2,4,2/,4-TCB, 23,4, 2,
3/, 4-HCB, 2,4,6,2,4/,6’'"HCB 0 4 BH:TH 55,
EICHD FREZR LD, 3,43, 4-TCBOZTH 5.
%o, BREMEOBLEYSS L, 3,43, 4-TCB i,
NADM 3EMH 2 51 RRT% O LT, APDM
BT RS ofRAY R Uk, o 3E0 B AT

FEERER L b BFRO LBELR LK. 3,4,3,4-TCBoD
BRMFBEMEY, PCOF oy @B L TW3 T
BEDELDIDRD, L7 =Y 40 T 4 TR
LBz owTHE#ERERE Tl 2 b, £{AT
BRENE SN (Experiment 2), 5T, 3, 4, 3, 4/~
TCB o MC BoHmEER, CoBWBRCEROKE
EE2D. Mo 3BORMM, PB MoBEYHE L%
zbhb,

4) PCB (L& BIFHEMRBBERD BEIC K (FTHHE
57z /18LEY—] (PB) OE

Ryan bz kb, 1R PCB E&#c X - T PB &,
MC BOWEEENFEI L TW532 & BEL» -EHh
7o, ¥, Polandbiz kb, PCB o REM:AkD 5 HMC
MO A =T DI, 8,4,3,4-TCB, 3,4,5, 8, 4,
5-HCB S5 BIcBEOhTE), €7 2=—102{HD
<vEVRBOTENEECEEND 5 2 L2HEHEIh
¥, L Lici s, PCBEAYFLEDBZhbOR

AR DOFES AT Y, Table 3CR1LZ3,4, 9,

4-TCB oFFHEgEs» SHM LR Y Tk, PCB E&MW
OFT LRI MCHOBERREY, “hbOREED
HFEORC L - THHETHC & 1XEEETHD. Table3
# X 0% Poland 5%, Goldstein 5% DEERIEE S Z BT



64 Ann. Rep. Tokyo Metr. Res. Lab. P.H., 31-2, 1980
Table 3. Induction of Rat Hepatic Drug Oxidation Enzymes Produced
by Various Polychlorinated Bipheny! Isomers
No Body Liver Microsomal Cytochrome E;};ﬁlii;:- Drug oxidation activity#
of  Wwel ght  weight protein P-450 difference
Compound ani- nmoles/mg\ spectrum  p-Nitro- Anmino-
mals (B' éW’J ( gé I%Sg) (m]%/ \17808) (microsqmal> 455/430nm)  anisole pyrine
s : protein ratio demethylase demethylase
Experiment 1
None (olive oil) 3  133+2 4.88+020 8174117 0.87+0.08 0.32+0.05 15.9:40.7 82.1+86
2,5,2,5-TCB 3 13947 5.46+0.30*% 97.4+5.0 0.8840.09 0.3440.05 16.8409 93.7+10.3
3,4,3,4-TCB 4 13748 6.2940.76% 111.6+:205 1.56+0.31*% 0.91+0.26%* 29.3+4.3*F 77.8+8.6
2,4,2,4-TCB 4 144411 5124036  93.9+8.0 1.2140.12*¥ 0.36+0.04 283+3.9%F 114.9+£11.0%*
2,3,2,3-TCB 4 142+9 4.73+021 87.248.7 0.90:10.06 031+0.01 17.74+15 104.4+7.8*
2,3,4,5-TCB 4 13443 4.3340.23* 83.6+5.2 0.9640.05 0.36::0.04 25.24+8.1 69.3+-4.2%
Experiment 2
None (olive oil) 4 133+4 5.054+0.22 95.74+10.6 0.814:0.03 0.324+0.11 151412 81.9+9.7
3,4,3,4-TCBW 4 12249 6.12+£0.54* 137.01+10.0%*% 1.464-0.25%** 1.0940.38%% 32.6+7.4%* 71.8414.2
2,3,4,2,5-PCB 2 131+1 5.29+0.35 112.3+27.4 0.8140.08 0.37+0.03 16.6+2.3 82.9+4.6
2,4,5,2,5-PCB 1 127 5.27 96.7 1.04 0.34 23.7 133.3
2,3,4,2,3,4-HCB 2 137+7 5.394+0.18 1124488 1.10:£0.09*%% 0.28+0.01 23.6+0.6%* 133.8+19.4**
2,4,6,2,4,66-HCB 3 1444+5% 511£0.27 101.7+17.9 - 0.9740.05** 0.28+0.03 21.9+4.9% 123.84+24.1*

Four week-old Wistar-JCL male rats were given various tetra-(TCB), penta-(PCB) or hexa-chlorobiphenyl
(HCB) isomers at a dose of 50mg/kg of body weight and killed 5 days later.

Each value represents mean+SD.

Significantly different from olive oil alone given control rats : * p<{0.05; ** p<C0.01; *** p<C0.001.
a) nmoles of formed metabolite/mg of microsomal protein/10min. b) 3, 4, 3/, 4~ TCB purified by aluminium

oxide column chromatography was given to rats.
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HHrERD.
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Table 4. Effect of Previously Administered Phenobarbital (PB) on the Polychlorinated
Biphenyl (PCB)-Producing Induction of Rat Hepatic Drug Oxidation Enzymes
Body Liver Microsomal Cytochrome  Ethylisocyanide
No. of - weight weight protein content P-450 content difference
Drug anirnals nmoles/mg spectrum
B.W,, g/100g mg/100g microsomal 455/430nm
g B.W. B.W. protein ratio
None = 3 172+4 5.13+0. 50 96.2:+16.1 0.8740. 04 0.2740. 01
None + 2 1604+ 1* 6.52+0. 40* 203. 117, 8** 2,180, 28%** (, 4340, 02%*
3,4,3,4-TCB - 3 165472 4.8940. 48 80.0+7.0 0.96£0.07 0.3240. 02»
3,4,3,4-TCB + 3 148 1 4% 6.1640. 19* 180. 546, 9¥¥> 2 2840, 256%*  0.4440. 08
KC-300 — 2 179+15 5.92 140.7 1.1440. 00 0. 3440, 00»
KC-300 —+ 3 161+2 7.90+0.36%  270.5+24, 0% 2, 21+0. 45* 0. 5940, 04**a>
KC-200 + 2 166-:02  7.694+0.17  240.8+36.3 2.17+0.13 0.59+0. 09

Five week-old Wistar-JCL male rats were given a single ¢p injection of 3,4, 3, 4'~tetrachlorobiphenyl
(TCB, b5mg/kg), Kanechlor (KC)-300 (500mg/kg) or KC-200 (500mg/kg) and killed five days later.
A vpart of animals were given PB in drinking water (0.1%) from three days prior to PCB injection till

the end of experiment, a period of 8 days.
Each value represents mean4:SD.

Significantly different from each PB-nongiven group, * p<{0.05; ** p<{0.01; *** p<0. 001.
a) Significantly different from PB alone given rats (p<{0.05). b) Significantly different from PCB and

PB-nongiven rats (p<0.05).
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CTFRE FRFY PLTY BHT) OFEiEHAE, BEHEREFCHTIHE
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Effects of Butylated Hydroxytoluene (BHT) on Rat Liver Cells by Feeding
with Diets Differed Fat Content '
NOBUTAKA FUKUMORI* and KOGO HIRAGA¥*

Effects of butylated hydroxytoluene(BHT) as antioxidant on hepatocytes in male Wistar rats fed
diets with different fat contents for a week were investigated electron microscopically and biochemically. ..
Six %, 30% and 0% linol salad oil were added to standard, high-fat and fat-free diets, respectively. In the
standard diet containing 1% BHT, decrease of glycogen particles and remarkable proliferation of vesicular
SER shifted from the end of RER were observed. Deformed mitochondria were surrounded by RER.
The changes by feeding with high-fat diet alone were seen as numerous lipid droplets extending from
midlobular to peripheral lobular region, increase of microbodies, developed Golgi apparatus and multiple -
glycogen particles. The addition of 1% BHT produced abundant glycogen particles, but not many of
lipid droplets. Moreover, TG and PL values in the serum were inhibited biochemically. The forms of
proliferated SER showed filamentous and tubulous shapes. The changes caused by fat-free diet were
disappearance of glycogen particles and swelling of mitochondria. When added 1% BHT, the changes
were not found concerning other .organelles and TG, PL values in the serum except slight proliferation
of vesicular SER, and depletion of glycogen particles. The changes in standard and high-fat diets when
compared to fat-free diet were remarkable. Those results suggest that- diets with different fat contents.

modify the changes induced by BHT.

Keywords : butylated hydroxytoluene, rat hepatocyte, ultrastructural changes, high-fat diet, fat-free diet
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Table 1. Composition of Diets

Standard High-fat Fat-free
diet diet diet(%)
Linol salad oil 6 30 0
Milk casein 25 25 25
Corn starch 38 14 44
a-Starch 10 10 10
Cellulose powder 8 8 8
Minerals 6 6 6
Granule sugar 5 5 5
Vitamins 2 2 2
BEHELL.

mEELRERE Wm0 LK) S liE L o
LT, EEE (TP) : Biuret 2, 742 — A5 (Glw):
I —AFFTE—EHE, FSVAT IF—EEE
(GOT # X 08 GPT) : Reitman-Frankel 5%k, 742
V7 A7 » X —EHEHRE (ALP) : Kind-King Z¥:, R
#4223 (UN) : Urease-Indophenol #, = v AF r —
A5 (Cho) : Lieberman-Burchard 32, :ligE; (TG):
BB R CHIE L.
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FHELETHT LWL, WOREI L FHr LT
Fe ¥0. 1M vERE®R, pH7. DI CHEELTV,
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B bhk., —F, EROFERECHKTS LEEY
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oz, BHT §RmcEiEs, ERHROEMML Sl
2%, TR A TR L OFEN DI h o 7o(Table 2).

miEL(bFARE Table £ HOREHEL R L
TP BB EEOERT LBEMNZTEALLZ LT,
BHT o@Eine & b BEHRCTET2RHk. Glu k4
g BHT B CE T2 bh, EiEg, SEHA
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EHaTET RS b, BHT HincEkiigr L3
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M BT B b D OO organelles 1MzIFEH G LT

Table 2. Effects of BHT on Body Weight and Liver Weight in Rats Fed with Diets Differed Fat Content
Diets No. of Body weight Liver weight
Initial Growth rate Absolute Relative
t
groups rars ® @ % & (g/100g)
Standard 5 247.8+ 9.20 271.84+13.25 109.6 2. 22 11.894+1.11 4.37+0.23
High-fat 5 242.0+£10.77 306,04+ 9.67 126, 5+ 1. 64* 12.734+0.68 4.16+0.15
Fat-free 5 248.2+ 9.39 256.4112.32 103. 3+ 2. 82* 9.51+1.11 3.7040. 26*
1% BHT standard 5 234.6410.99  202. 0112, 59 86. 145, 28** 10.30-1.12 5.0940. 36%*
1% BHT high-fat 6 234.1+12.35  205.8:+11.95 87. 92, 43%* 9.22+1.10 4.47%0. 34%
1% BHT fat-free 5 240.4+ 7.79 246.4% 6.87 102. 5+ 2. 62* 9.9240.45 4.03+0, 13%§

a) Values are the means+SD for five or six animals and those marked with asterisks differ significantly
(Student’s ¢ test) from the standard diets in non-BHT treatment or BHT treatment groups (* P<0.05)
and from non-BHT treatment in each diets groups differed fat content (** P<0.05).



Effects of BHT on Serum Biochemical Changes in Rats Fed with Diets Differed Fat Content

Table 3.

PL
mg/dl

TG

mg/d!

ALP UN Cho

K+A-U/d!

GOT GPT
K-U/ml

Glu

TP

Diets

No. of

mg/dl

mg/dl

mg/dl K-U/ml

g/d!
5 6.1+0.50» 123.8+13.68

5 6.4+0.24
5 6.2+0.28

rats

groups

143.6-:26. 88

92.84 7.79* 227.4+16.87*% 180.4+18.62*

88.2+10.89% 179.2126.80

159. 6£40. 65
89.44+ 9.37%F 152.4425, 82

70.4+10.33

21.8+4.60
23.4+6.80

36.2+5.26 49.8+23.72

102.44£3.20

Standard
High-fat

91.2+26. 11*

109.0+2. 64* 34.2+4.38

138.6+ 9.58

161.2+14.73
141.6+18. 02

16.415.12

26.0+2.34% 16.4+ 2.40*

104.44:3. 45

107.2+ 4.76

Fat-free
1%BHT standard 5 6.0+0.34

24.4+6.22

59.0+16.85%* 19.8+5.11

25.0+3. 08%* 37.0+13.22
22.64+2.19%* 16.44 2.88*

97.04 4.30%* 100.0+3.60

151, 1421, 77%* 145. 6+12. 16**

196. 4+ 30. 85*

93.34+11.27

1%BHT high-fat 6 5.840.14%* 101. 14 5.26%F 105.8:43.06* 29.1+4.11

145.2+12. 93

15.6+4.09% 90.44 9.18

103.6+2.79

98.8+ 8.55

1%BHT fat-free 5 6.5+0.08%
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a) Values are the means+£SD for five or six animals and those marked with asterisks differ significantly (Student’s # test) from the standard

diets in non-BHT treatment or BHT treatment groups (* P<(0.05) and from non-BHT treatment in each diets groups differed fat content

(¥ P<0, 05).
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e « EEAARCHRBFOREA T Z nmbh T
WH, EOREE LCIRED AR L EEEE X 3 lipo-
protein R DETIC & B LN TWBY. Blgl D&
DEMETIT o T REBR B\ T b HEEEE Tl b % 23T
R s oBEnns bh, ZhikRelsEo AR
LB EEZ RS FROUKIBIHIFOREREF TP
THERS hicsh¥:gli% lipoprotein & UCHEET3 12
ET2BR0ZMBRACEELTW 3 &, Thbb
RELHONE O AT K L 5 EEEIRIFER O % A B
X o TEANRTRTHE, 55t RER TOEBAK
DEET X 5L TRER LT3, BIRIF&T
RER i3—#o MLt Bd e NERIE Y BIRESE S F
FL T ERAERN OBEL Lisv & Bbh
%, Z®DZ ki microbody ©#jn, VLDL i LR
e Fe3 Ui Golgi Z5E 25 % lipoprotein @é@ty)i:{%
RLUTw3 EBih, MRERREOTEN 5 piibh 5. ¥
RRE T AR O LTS TROFR L vwbh T\ 5
75, HEBCEHEOL LI AEHYEOBILE ST
V. BEABN BT % microbody DML SE D ED
ThAhabh, LR/ OfRi: Novikoff Hdus3
microperoxisomes LE% Hi 5%, — RIS
W core MEEFETBHY core DFpfofrys microbody DY
DL catalase, urate oxidase 7 & DEEEWLM LA
BLODBRRAD B & BB WHH LA T, Nagao
B ABEIE R 5 2 T rat CRATEE OB A E
ZL, BERI2REE» SREHEOBMRA LR, B
. Golgi 358, SER ORZEXHEL TH LY, JBIHE
OERT LR CFIcRI b0 L Bbhb. 0
LSRR EEIREER T T Cho, TG, PL nf
B L mgF O RIS & FFRIRRMN 02k & 5B
MDD HRA, O LMKk OENERSTSOEE &
I cHRk S % VLDL o8ina FgHy ¢ lipoprotein
PHHL Ehin 7os LEHHIAEE T2 %2 bh,
IR A @ Disse BRI BB & W7/ MBI & DBI &R
BIhs.

BHT wmmElEli& coZBER By, BELE gly-
cogen JEKIOMCETET SR Ui tubule JRB B\ i
filament JR SER OMENS#HOCEESI L. SER
ORTEIIIEERT HXEBRCEE TH D, vesicle JRD
SER 1347, HmELET 5 Iz ribosome i Lz
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RER &%\ ik Golgi #5{E FELIL T 5%, BiREESE
B RS T, HEBiL - ribosome © curling & Bhvieis
ZEin bl organelles LEWIIhB., ZDX3
R L7 SER it BHT oE@ED, EHHES0®
p:zﬁ%g Nion g ik tubule JRCH  #HEIC networks
BIRL T B b S EHR bkl L T ETRRNE
toTnd, ZhboZ{biz@E BHT X b glycogen
BRMANEE L 204 SER %L < WMiET 5 okt
LT, BHT HmmBIEH & Ti% glycogen BHEINRS (&
ELTWAE2 MR LT, BHT oEmNRHLHIE
e & A IERH L ONEREC L5 LHEIhbH
FoHaCines, —F, BRHATERRE S hic kB
HOMMEA bhTEEA L ABETH D, MF TG,
PL o®iEi& <o LE{EY BHT 2L T3 2 &
EBERABRS., LinL, Disse Bo/NEHEIEE
LicE%¥Thy, = D/NERTREREP 2 HEE S hie
Lo, AERCERTIBELZLLNS.
BHT (3= & / — A4 m 5 VER® IR 2HIE3 5
ZERMLR TV B BRE DI o, BRI
1t, B Uiz mRtha By @ir RER $ X OFE LK
Golgi HEWBETTER E 250, MREGHCHE ik
Bhhicw, HENMFERIBHT c k& v EFoMmy
HZBWEE TR, BRACESEILTWS, oo
LT L ER A BHT o e B +5 & 3R
BRWE ERERLTWER, FFREOHINE SER ©
BATE & BB BEGR T 5 72 BHT HinER A l<SER
OHEENBETHHZ EX R LT3, ME Glu i
BHT HincREEHRCH~EA L5, BENE
ETHIfEPIC glycogen FERIAERE L CWB I & & D
FRIZBI B2 T\, g GOT, ALP 3@ lsis&, BHT
IR AL OB L V BEY RIS GPT 0FE
£ ERITFRD S it e FEE X 30Tk,
ALP o BRI rat TNBEED ALP %2 &0 b
N ALP » BbhAEROBRHREOERKE X
DRSS Y B2 e L ELZDRB,

MR O RREEE, FRAE LN, Zhil=
FAF~EEPBDLIDOBEEREBELhS. Ll
=R F —~BHARTH B glycogen FARIDIRA D7D
BRI AR I » e Bk, cristae DIEENEL B
Fich OTHMRGE OB 2E T :®E 25, 0
Glu BB ACET 2% 51 EE T <, glycogen I
ROW LI HAEE) 13470\, Wilson Bixfgimiz
mouse “CRAMEDIAL, Wil matrix DIBLHEL,
Z ORI DERLRY Y v b B Y R LT
bH ATP ORZR L5 ERB LW,

BHT Hingheti& < glycogen JHRNTEIEI A LR
B4R L, ¥ SER OREITEEART H<iREc—
WIEERY R Uk, Ei#E4 ¢ BHT ok glycogen B
KON 4% 0o SER s T4+ %4, BHT
RIS &cD glycogen FRIOHKIL SER DI
BENRBETHHZ L, TCRERIAT glycogen J§
WAMELTNDZ &b BHT O L 1E L8\,
BHT {RinT SER OMEINEECHHEHELT, B
% glycogen HEKIA SER OEHAED DD =X L ~
Fe UTRAShs BRI & T glycogen Eaidin
Wi SER OEFERTSCHER b otc &, EH
RO #o BHT pMERR& CBE ORI
HIED o Rofedd BHT OpERES Db oo 2 L5
ENEZEhD, My ALP EEER#, BHT &K
EIEHALDETLTW201E, AEFOREEDE
WCABEBEROALP KBIE LT\ 5 & B W EBREE-.
RER, #kifk, Golgi #HEOEMILEIREL RN
& BIROBIETEI A bR L Bhhb. T
NP EEOWMIE 2 &Moo LEEERL
o

BECHL TR CEEROFEIBA DRI
Db LFREER, BRI MIKRE» ol
LIIEEORBMOBC L EEHL T\ 5. EcBHT
HINC & b RIBIF R, A CHEHMOMENRAR LR,
IR CBHT o FRC L 2BE Dol
LR ORFSEOMEN BHT o s b
Z2TCn5B LRI RS,

AERIEEEOHEMEE BHT 2 okiieE
DFEEE LY, BHT ORI B\ WVXESAERLER
CARFHECOBEEOT by iR L. BE
IR 1 8 & REER Th 5 2 e CORE TS
B, FRERAE LM E» DEELITEE BRI A DR
e ote. BREOREROMAE L, BHT X s SER
DOWEFEER, glycogen TR OZEE), RER oK, Sk
ORI LR s e 5z, MR IER&
CHIfEEEE O T, SRV CEEETOREZEL, ¥
feBRHACHE L B #me BHT 2L
fo. WIERRMD S HEST S &, BlEFA, BRERRHE
BRI AT BHT OBSRRECTHLZ Enb,
BHT on/eHFBciiptho Bis % BHEROBEE R
Bxhb.
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Explanation of Figures
Fig. 1. A portion of hepatocyte from the rat fed with
the standard diet. There are mitochondria (M),
lamella of rough surfaced endoplasmic reticulum
(RER) and glycogen particles (Gl). x17000.
Fig. 2. A portion of hepatocyte from the rat fed with
the standard diet containing 1% BHT for a

week. Extreme proliferation of vesicular smooth

“endoplasmic reticulum (SER) in the glycogen

Fig. 3.

Fig. 4.

Fig. 5,

Fig. 6.

Fig. 7.

Fig. 8.

area and sinuous cisternea of RER surrounding
mitochondria (M) are seen. x 17000,

A portion of hepatocyte from the rat fed with
the high-fat diet. Several lipid droplets (L)
are seen in the cytoplasm. Glycogen particles
(Gl) are present abundantly. Alterations of
RER, SER and mitochondria (M) are not seen
severely. x14000.

A portion of hepatocyte from the rat fed with
the high-fat diet. Many microbodies (Mb) are
observed in the glycogen area. Most microbodies
contain nucleoid core(n), but the anucleoid
microbodies are also seen frequently (arrows).
% 16000,

A portion of hepatocyte from the rat fed with
the high-fat diet containing 1% BHT for a
week. Slight proliferation of SER in the glye-
ogen area is observed, and several SER are
filamentous and tubulous shapes. x21000.

A portion of hepatocyte from the rat fed with
the high-fat diet containing 1% BHT for a
week. Accumulation of lipid. droplets is not
seen in the glycogen area. There are much gl-
ycogen particles' (arrows) among proliferation
of dilated SER. Lengthened mitochondria (M)
was surrounded by RER. x18000.

A portion, of hepatocyte from the rat fed with
the fat-free diet. The lack of glycogen particles
and swelling of mitochondria (M) are seen.
The changes of other organelles are slight.
x 15000.

A portion of hepatocyte from the rat fed with
the fat-free diet containing 1% BHT for a
week. There is glycogen depletion. Slight
proiiferation of SER and lengthened deforma-
tion of mitochondria(M) are showed. x 16000.
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Effects of Butylated Hydroxytoluene (BHT) on Osmotic Fragilities of Erythrocytes

in Infant Mice

HISATSUGU ICHIKAWA*, HIROYOSHI KOBAYASHI* and TOSHIKO NAKAO*

Keywords : CPC, FRImIRE erythrocytes membrane, 7' v Fr ¥ b= v butylated hydroxytoluene,

{£~ 1 A infant mice

2251%, ZhE T CPC(coil planet centrifuge)
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AR - TE~OGALERL, R, AR
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Table 1. Osmotic Fragilities of Erythrocytes in the Infant Mice
Administered with BHT through the Mother Mice
Days Sex Dose HSP» HEP?®» Hw»
Control 11543. 0% (5)® 74+1.1 42+2.4
BHT 0.08% 118+2.3 (8) T9E1. 9¥* 3942 0%
M BHT 0.25% 1154:2.6 (6) 76+ 1. 0** 38+3.2
BHT 0.50% 119+£1.1 (5) 80+ 3. O+ 38+2 5*
BHT 1.00% 11742, 2 (4) 79+0. 6%* 39+1.7
7 .
Control 115+3.0 (5) 74+1.6 41+1.4
BHT 0.08% 115+1.9 4 74+2.1 41+1.3 -
F BHT 0.25% 112+£3.7 (4D 76+1.5 36+3.6
BHT 0.50% 117+3.5 (5) 78+2.4% 39+2.5
BHT 1.00% 12042, 2% (5) 774+0. 4* 43+2.3
Control 112+1.5 (6D 77+2.2 35+2.7
BHT 0.08% 108+3.6 (5) 79+2.8 29+3. 0%
M BHT 0.25% 108+ 2. 5% (6) 77£2.0 3042.7*
BHT 0.50% 112+1.9 (5) 7943.2 33+1.7
BHT 1.00% 112£1.5 (5) 77+1.5 34+0.8
14
Control 110+3.3 (4) 774+0.5 35+3.7
BHT 0.08% 109+1.9 (5D 79+1. 7% 30£0.7
F BHT 0.25% 109+1.5 (4 78+1.5 31+2.4
BHT 0.50% 105+5.5 (5) 77+1.5 27+£4.6
BHT 1.00% 107+£1.3 4 77+1.3 29+2.2
1) Start point of hemolysis
2) End point of hemolysis
3) Width of hemolysis
4) mOsM, mean4S.D.
5) No.of infant mice
# p<0. 05 ** p<0, O % p< 0. 001
Table 2. Effects of BHT on Body Weights Gain and Liver Weights in Infant Mice.
7 days 14 days
Sex Dose . . . . . .
- Body Weights? Liver Weights?® Body Weights Liver Weights
Control 279+£7.1®  (5)® 30364291, 2 3554+41.8 (5)% 4160+363. 8
BHT 0.08% 269+13.5  (6) 2931+161.3 471+26.7 (5) 3458471, 1%*
M BHT 0.25% 2514+30.0 (6) 2905 1 259.-8 400+18.4 (6) 3446181, 4%*
BHT 0.50% 263+21.1 (5) 2757+187. 2 419+434.4 (5) 33654:183. 0+
BHT 1.00% 170£8. 74¥* (4) 2776 +109. 1 343+33.6 (5) ’
Control 290+31.1  (5) 3339+192. 2 365+35.8 - (5) 4074+516. 4
BHT 0.08% 27849.9 (4 29954379. 1 497428.5 . (5) 3592+73. 5*
F BHT 0.25% 2504+10.0% (4) 31094-230. 8 415424, 9%*¥%(4) 3301154, 7*
BHT 0.50% 278+25.1 (5) 2987128, 3* 438422.3 (5) 3539+110. 7*
BHT 1.00% 168423, 9%¥*(5) 29134-228. 6* 323:]:57. 8% (4
1) Growth rates (%)
2) mg/100 g.  Body weights
3) mean+S.D.
4) No. of infant mice

* p<0. 05 #* p< 0. 01 *¥% p<0, 001
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Studies on Prolongation of Preservative Period of Blood

FUMIKO NAGAI¥,
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MR OFRFFCIE— B R E A &R R 2 0
Ricr =V, 7=vBy —FBIVC=iLF~FEL
T Fod e A ACD I E i LR OmMP D IE0s
2y vEER &AL CPDEARAWOh TV, HFEMN
OB 4 CRETAABERD LR TNWER, &
OHEEBE D LIMBOFFITOL I LTLE >
BBETH D, ROIKD ATP v Db, B
HEOERTLY, BEEBRMIEROWEP /I EbeT 5.
ME ORFIMER ¢ 5558 & L Tk Gabrio™®
DL )Y VEDR 7 v Y FEBINLCRET A HE
NHEFLRB, ZOFER ATP v rofifciih
HBREOHPLAR LIS, BFENELTIR0EREGO
BB WD ol 22N OB £ D ADBR
W10 1 S CHEB IR TS, KICHE ST ACD fiilc
TFaVEL s v VERABCRMLUTRETS o X
o THBENERC R EHRYSUERIER TE 3 o 28
B L i 8BEERERS ATP &, 8%
ERMEFRAEFCFEER TS Z &, @iEEEsS ACD
Mk yBATHDZ &, WEFGRTIR-CERE
Th5. TORBMEORBMENRBOLBBR LRI 2B
DR ABEDOT T = vERNTHHREP L I hie. £D
BRI OBHHES X OMBER s & OESFT L) IS
BAEFC L Y RORORB 2 BE2EELCRETSH
BRI R LD T T2V, 47 v VERND
LRI # R 5 TR0 R AR DTk
FERLTCWiWLA, 75 = VIRINEXA =~ v, A,
IECEFRMCHEYBIVKSEALIRTHS. L
L OFBRREEHCEHRLOE S BRCth T, £
BRACL 7=V, 4/ v vEERNGOMRITE,
Fie, BREOEMERRFOLDENRFELE

w7z,

L, 2R DE B EinEL DD, Bz oT
R R AE M R BMER &R T F =y, 4
Y VERERTHRFEEORMEEE L . BRIE
LTI & O 0GB O RERDFEH FEI
7% O TCHEERCRMIREEE LT h b0 b ORERER
Liehidie bisws, Z0hdikid#imcis bh
5 XS RESRET A BERD -, ERIE LR
B YA EOTERE B L B LD T R
L, SBEET CROROKLAD= » 1 FEBERIE
FHBI LR L - THMERI LB LR BN E LTHE
HEBWEOTELFA Lk, WIS\ CHEER
Tl B MM BRI 2 TIRAET B & RmBRORH
FOMOPIRCIED E D BB 5L TIRMCV 28 &
b, Thictto CTEMPEILEhA L, ¥k, 77 =
v, 47 Y VEmML CEERRM UMK Tix MCV,
BBEAMEROLBEE & L1008 BEERLATP L
“AREFEOREDL B &, 2,3-DPG GEHEME
BELTWSZ LREEOWTHELE., Lo
BTERE CaCly B & T ledin et b7 4 7V VOB KR
Fobh, ¥ Tris-HCl o XREHHC OV -CERER
bB., T hbOWERRE, EERCRhELREO
RECHLTHD LEL DR HEROBAR LR LT
mMEEHEEL, FHEEREASERC Leowchilem
Zic, A TREOBRERE TS, Tlhey rFMED
B REBIMIC X 5 i85 O JE W T R& G
DEETRETATFETHS.

¥ % ,
M BRI ¥ & — & D58 hie R MERIEERE
@POWEEV, R, ~esevvi, MCV,
ATP, 2,3-DPG OJIBLIH wRLEHR Y efFs
fo. WEMBORAFEELRT. 2mM 7= VR, 10mM

* BRI A A T S M S g Bt

160 FREERFIERE AR 3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health

24-1, Hyakunincho 3 chome, Shinjuku-ku,
R EEREPRRE R L

Tokyo, 160 Japan
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# 1 FIREERK (PC) & LU S-CPD, AIS-
CPD, AS-CPD Mo MCV 0%E)

W
108 178 33H 538  78H
oERED

o I “# I ¢
PC 93 92.5 93 93 —
S-CPD 87 86 85 86 82.5
AIS-CPD 86 81 81 82 79

AS-CPD 8 8.5 835 845 79

PC: FhmEkkEY, S-CPD, AIS-CPD, AS-CPD
OWMEIRD EB Y THBH, S-CPD 1 2mM 7 = v
B, 10mMy=vEy — &, 4mMNa,HPO,.12H,0,
15mM 7 o8, 250mM g, AIS-CPD: S-CPD

- 4+8mM 75 =v +40mM 1 s v v, AS-CPD: S-
CPD+0.6 mM 75 = v,

7= vy —#, 4mM NgHPO,+12H;0, 15mM 7
v, 250mM FEMEWRE{EY S-CPD &L L. ZOK
w8mM 75 =y, 40mM () v RNz oy AIS-
CPD %, 0.6mM 75 = v¥&intl=#% AS-CPD ¥ &
Lic. %4 OWERBREREREFCmMEK 10ml 1T
7.7Tml fn., 4 CEBNCEE L. BEHR—E1HHE
Br@BERnE, ATP &, 2,3-DPG &, &Kl
B, MCV, ~z 7/ vERNELL.

' BRELVICEE
BRLOTF =Y, A vYRENT 5 RLRORE
BrERET 5 R RERORBEECH L Oh3 X 5
CARMERELY T2 DERD B L EL, SREBEFEOR
B A RV e, S [E O SRR cIIgm B & UCEAL
BITEETH D LH % bR BRERE M » THROREY
Rade, 7=Vl 7=VvBY—~¥, 77U, Zhic
BEEbRD L5kl ok ) VEBEY BA Ll BREK
(CPDER)® 2#EWE L, he7F=v, 41/ v
v, EERENUTERELE. B 1LIEREAKE MCV
DEFEE R LS DTH % AIS-CPD REMOD
MCV 1% S-CPD % X 08 AS-CPD i [~ T BB
XL e BERED o, BE CPD R ED 7
F=vEME b HERAGDRD X SR tedt, B
LT F = v EMLBRERRAL, 2D AS-CPD
® MCV 3 S-CPD }» AIS-CPD Owh[Ed T hH -
. BAEBREBBERLEROELOBRER 1 ©F
Lic. PC oRFBERMENIRTFF R CHET5D
X U TR R IR M4 4 RS R, ¥ 72AIS
~CPD 3—FWE X h Tk b, Kkic AS-CPD, S-CPD
DETH -7, K21k ATP &, X3t 2,3-DPGE®D
FBwRUIch DThH%B. AIS-CPD & ATP &itjl

100 p === =—mas=s
PC
50
.
—~
0 1 et NG T =
100 1
S-CPD
— 50 F
AN
¥
0 — o
H 100 AIS-CPD
o
50
0 e SToEToTey IS o oimeem e,
100
AS-CPD
50
0 e e
0.6 0.8

NaCl1 (%)
B 1 4CHREFCLD e RORESBEEMES D

EH
: ISHEREE, oo | 26 AfRRAF, —ev—:45
HE&EE, — —: SIEIRE
FHERE LORER BT oL Pkl ©RL
o

EERAI60H O, HFEMDO Ve F Tk D, F
REBMOER L ELED L AD MY EEOM, ik
OURAREFESZ ERRBI N, AS-CPD 0 ATP
BiX PC= S-CPD Ik B LA THolchd, AIS-
CPD DL FHMHMOMEEELE NS X 27z LIt
Motz 2,3-DPG ouTik AIS-CPD i S-CPD,
PCImbRTain D % { B o T 7o, AS-CPD 1% S-
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ATP
umol/Hb.(g)
6}

| 1 - ]
o200 a0 60
R BB
M2 4CHEFXse il ATP £B0OXEH
Y% ROFREEWR(PC), A:S-CPD, O: AIS-
CPD, [0: AS-CPD REW: X OMREH B
Wik THERD Rk,

CPD, PC AU X 560 BFEHITINTLALTHARL
Tie, FEEOMREL E LB LRMIMOBENPEL
bk, REEBMERNAEHEILAZZ L, ThbD
FHRILRER D 2 L ERbFbhD. L,
ATPE, BR, Wil LIl L A BB L ol
BETINZ C7 =y, 47 v VEENLUTHRLEE
TH5r X o TATP &, 2,3-DPG ERRHGE
TREDIETF =, 47 v VORENC L - TRILEKRA
DRE ATP JhRkFEEEDH B o & Lkt
OREEOBECHRRE B IhBM LT (itolel
&, HIREPIOBRBHIVNE & T o THRIERW O WE O BE
BER L ALl v RERFESEL S IIELc
DTHHH. BRELLLETF = vORE ML I FFX
ATP BB LTI ReR LN, 2,3-DPG &
TR L TIR& S BRI, BRBREE DRt & v 5
ZLERDOWTHEMEDS. WThiLAT7TF=v, 4
JvY, EERMO L D EE LuBERIRELRRS
i,
B #

7=V, 17y, EERRNT 5 MKOREEL
@ HFHFEFOMCV 2/hEL L, Thict - THRimEk
AL, BRIl 2 bhs Rk Ui,

® ATP &SEX8BMUEOERFERDHEMD 1~
AEFESTED, 2,3-DPG §ELIMBE~NS EHFR
BT,

2,3-DPG
umol/Hb.(g)

15

10}

R HE

K 3. 4 CHEFR L 511+ 2,3-DPG 4B OLH)
Yo FRIMERILER (PC), A: S-CPD, 0:AIS-CPD,
O: AS-CPD. ¥ L OEEFEROWTE M5
¥l TRk,

el STCHRI R o let, 7O F O HKFME X
BEMBEHOERLEHRTELD &, ZOFEITH
I I O RAFHMERE L UCERIERNEFETHS.
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BEMRERWCCEREMER S ) —

T DIHDRBEE L EOBRE

BMZERFEDECLIREHFRERUVMHKREENGZHE (SCE) FENORBERLOH

RO ORETN F OB R X

B E TR K BB

Examination of Methods by Metabolize Activation with S-9 Mix for Screening of

Mutagens on CHO-K1 Cell Line

Induced Sister Chromatid Exchange (SCE) and

Chromosome Aberration by Metabolized Mutagens

SUMIKO NAWATI¥ SEIJI YOSHIDA* TOSHIKO NAKAO* and KOGO HIRAGA*

Keywords : P 2/ = v Y7 i v dimethylnitrosoamine, 7 r kA 7 7 ¢ I cyclophosphamide CHO-K1
#ifg CHO-KI cell line, Ififkfuta > {h75#t sister chromatid exchange, PufafkE % chromosome aberration,

S-9 mix

FL&IC

B oREE, TRIEEWE D 5 bicty, Benzo(a)-
pyrene % dimethylnitrosoamine (DMN) #0 X 51z, &
RTREEEIC 2 ZT T CrofftleEbLTHEN
BB EFMBRTWAS, MLV TD invitro DF
REWERBOLDOEA 27 ) —= v 7B T,
EFEBEFE LSy Vs 7Y — b 75 7 v a v
(S-9mix) %I+ MR/ S & CREERLEERS
FERThh, $Ek invivo BBC X bigl ikl c
Fieh olek SR OBEREM Y B KL TES
X3kl i, BEEMacCORAMHKRES IO SCE %
BoBRCL REEERLEETIACRTWS2, Fhb
% S-9mix ¥ L OGO ~DLE T BT,
i e LB X e 5 HEVD L, [ L
FOEFNMIRDFECLD 2DOEKFITE, Fict
B OV T ThLhE - T3, L2 Thhbh
%, FrAd=2—RX~2Az-JiBE%o CHO-KL fify
RV, REHENE G XY BN AR E 2R3 DMN
¥ X OY cychrophosphamide(CP) %58 L LT, “h¥
ThivbhhifT - Tk SCE & X URAGRESRC
IBEREWEDR 7 Y —= v S REERLELYEA
FRL, FOEMERE LT, S-Omix kX OEpOM
Fa~OME S, MBEREHEHRETZEE L

W& EUF%

1 BRI FL2HRE  HOKBEE, FAnE  mHEE
FTZ, 5.-Bromo-2/-deoxyuridine (BUdR): SIGMA,
33258 Hoechst : F¥pis T2, 4 %% : MERCK,
N-Nitrosodimethylamine (DMN) : F1Y#fi 38 T %,

cyclophosphamide (CP) : ICN pharmacentricals, Inc

2. MRLELUHEE F+A=—X~2Rx-JEH
Ko CHOKI 4 107 fF4 e F12 BB% 2 A
W, ARERC VT TBREE L.

3. S-9mix QFE SOBRRME? OHEEHEI .
SD %5 v + (5~6384) i PCB (Aroclor 1254)
100mg/ke ¢ 1 EEREARLS L, BRBFELIF e
F2— DS9S rva vk, FIATART VT
SEHE I, —80°CHEELLL DRV,

S-9mix ¥ Natarajan HOJFEEP CHEWTHE L -,

4, TYPEEELUNE DMN % & OCP LK
CHRL TR, Epsiz, DMN o Cikiifa
FHRCEB e Hk (BERRAEE) &, BRY
YIAE UcilncEEAE T 55 (BEBLEE) &
D 20oREAAR, FRMBEREME oW Wi L. CP
ik DMN ToREBORERYE Ui BTk, B
T,

1) HEMLEE RHEYYk X O Matsuoka® &0
FRE S ET -7, HIIEERISREEERL, BRY
VI EHIE LI M%0.25% F ) 7 v THL, 2X
107/ml OB 0. 2ml, BEEik 0. 2ml, S-9 mix
B AHNTIEEE Il 0Ec A Y v YL, 37° O
B 35° I fEl T, BARBELANDERER
304y, 604y, 180 MIMRBIEMIET -7, #, 5ml ©
BEWENL, BELLEERETTC, RicigER 10ml
EWMELT IR VT - THW RERY VIZEE,
BUdR 0. 5pg/mli%¥n U C27R IR Ui,

2) BHEAEE METEEL4SREEE LR, B

* RACH L A A BT OERT IR

160 FEIHHBERXE 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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B AT, T a i Ul # dml & L O'S-9mixF
FolXEEWR 0. 25mi% hn %, £hFh30%, 604, 1204,
1800 U, B3 3ml Gkt BERY vR T3
R A TH 5T, BUIRO.5pg/ml % ik fo sy 10
ml TR U,

5. EXRMER FEEKT 28RN 0. 1ug/ml @ 2
3 Fiink, FHfilaLED. EHEHs, EE
BIZBEEIT, KGR CEREIE- T, R
BEREEEIL 2 ¥ 2w EEY, ¥4 SCE i
LB E L R Tk T o .

6. BE BatREREOWTIE 100 Eo S
Tz BREL, REAEHRES XOCREOMELHN
7z. SCE 1o Tid 30 DR B L, %% DMl
e ownT SCE #aiid L.

& 7 L

DMN % F\Tf7 o le iRl X 5 SCE 3
BrofER% Table 1l 1, PEARETHERAR OBREL
Table 2 7R3, Wk Td LB 180 £ 13H0
JaoREBNREL,, BENTORTEh o felcdBitL
Jo. fER% SCE wowTR% &, SOmix #mz i
3 DT, 304, 604 & L DMN @ LYo fETHRIE
EDEIRD ORI S T-DRF L, S-9mix &ing i
% DTk, DMN 10mg *C 304 4LIE A% 6. 87, 6043 4L A3
780 KL DB ERRL, £hEh20, 40, 80
mg » BEOWINE & 41 SCE o#ims s b, L
% LB Ao 80mg T, 304, 604 & bhiehfsh
TWRWHRERIR LA ST, BETEDITISI04
MaEFchy, b BUTO/RKETHEEL O
BREEERLLDOEZ, Z080mgHORTH . NE
R 2wk, 304 X D605 DN EDFETL &Y
B\ SCE HaRLL. RefRESHERART OV T
1%, S9Omix iz T OTHRBEHECTL LG
RERBHIAOBEINIRE bR o Tehd, S-Omixiino
DT, 605 UETHRBO4Y% (FC gap) kX
U, RERAMEL20, 40, 80mg TEFRENE, 11,
13.7% L B mOMEE %R L, break 4 40mg ¢ 2%, 80
mg C7 % &oeWmlic. L L300 M Ttk 40, 80
mg T break 2RETHEA LTS3 0D, RELEHIE
3 XU break HAE—EABIRIZRE bivisd o .

REEEER X VB bhi: SCE L kREHRN
BRoofEE % Table 3% L O'Table 4im/R-{~. S-9 mix E¥E
ML E DQBERHE L WThIXIRE ORI BRI
R LR o, Ft31204) 30mg T8, 7 & B\ ME
R Ulc, #7604, 1205 040mgcli, MaEMe &
ZRLRMOBR DD, HRENB Lot

Table 1. Frequency of SCEs per Cell in
CHO-K1 Cell Line by Method of
Cell Suspension Treatment with
Various Concentrations of DMN
. and with or without S~9 Mix after
Different Exposure Term.
treatment dose No. o
term cells SCEs/cell+S. E.
(min.) (mg/ml) observed
80 ' 9 18,332 81**
40 30 11.78+1.18
30-S0 20 . 30 10.93+£0.78
10 30 6.871+0.59
1 30 5.43+0. 49
— 30 4.60+0. 22
80 4 20. 00+0. 82+
40 30 13.27£0.81
20 30 10.97£0. 68
60-S
10 30 7.80+0. 63
1 30 5.20:£0.40
— 30 4,6340.42
80 30 5.10%0. 43
40 30 5.0010. 41
30 20 30 5.80+0. 49
' 10 30 4,97+0. 40
— 30 4.60+0. 44
80 30 5.80+0.37
40 30 5. 00:+0. 39
60 20 30 5.26+0. 37
10 30 5.80+0. 48
— 30 5.90+0.41

#* Significantly different from control (p<0.01)
1) Addition of S-9 mix -

S-9 mix FINFE T, FNERFHE O S-9 mix O ZOMHE
124, 8~7. 3L R b0 &2 R bht. DMN i3 S-9mix
e SCE ok ERMINERL, ThEhoLm
FLLSSUTORBRRCRHB L OB BEELRLT
WBH, ZOREEITR304Ci 30mg DA EA D, 604-Ti%
20mg Bl k2B, 120 433 X 08180 4Gl Smg Ll 745
T, 1204y, 1804M35mg T Tl 1 BLL T ORI &\
SEWARBREEYRLE. kK120, 1804 040mgGiL,
DREVRB DR o, REsRESRIBROERT
Table 4727R LzA%, 304, 604, 12041% S-9mix yEhn
B OWTDR, 1804 T3 S-9 mix ¥, RN Hic
DWTHRNT, 304y, 604y, 1209, 1204 40mg
REREMRHBIRILY LB o 7oad, 304, 604 Tk
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Table 2. Chromosome Effects of DMN on CHO-K1 Cell Line by Method of Cell Suspension
Treatment with or without S-9 Mix after Different Exposure Term.
treatment dose No. of aberrant gap break

term cells cells ex.® ot.®

(min.) (mg/ml) analysed 69 Ci» Cc2» C1iv C2»
80 90 7.8 3 2 1
40 100 8.0 4 3

30-8% 20 - B0 6.0 2 1
10 50 6.0 3 1
— 50 10.0 5
80 95 13.7 7 1 7 1
40 100 11.0 7 2 1 1

60-S 20 100 6.0 4 1 1
10 71 1.4 1
— 50 4.0 2
80 70 1.4 1
40 100 4.0 3

30 20 70 0
—_ 88 0
80 80 2.5 2
40 93 3.2 1 1
60 20 74 4.1

— 82 1.2 1

1) Aberration of chromatid type
2) Aberration of chromosome type
3) Exchange

4) Other aberration

5) Addition of S-9 mix

BEd0meCh 6%, THE\HET, = D1205-0HEE
ZEDTThOBTH W AE—EABERRHAD S
High ot TR 180 SR G, BREREMRE
ok 40mg T30% L\ S ENNMERRL, F-HBEHES
WinpEEsS b, break oW CTHRIBTO0, 5, 10mg
TEhENR1THBHORH L, 30mgTl2, 40mg TI19L
2k QRSB nE Retk, ¥4 4O0mg Cik
exchange & 9 HBL LT\ 5.

Wiz F~7e DMN coRBHEMILOEED b, &
b L B hcEEAE, 180 4 ORENEME T -
= CP 0EHfERE% SCE wovTik Table 51, it
BRI OV TixTable 612773, SCE imounTit
DMN r &Y, S-Omix ERMFCE T THho0
TiXH 50V RECAE 5 #nsEEo b, 10mg Gk SCE
18.7¢, 1 BUTOBBRCHRBL 5L ORI EEENR
Bhich’, 20mg TRLHBIIEDS hith ot S9
mix Fink el OTHME~ND BEANEE ¢, 50
¢g TIRSRBIR LI, BECELRAHREIER

SCES7% 848 U #-25pgC, CPDAZDOHE O BE 04005
DITH ot ¥ i 7T HEBTNCRBE X 5SCEDH
2 EmCEbLR, Sug b3 BETCI U TORK
BRERLH - THIE L ORIV AREY R L, —H%
R EIT O\ TIE, SCE OfHE L B b, S-9mixfE
VBRI R R T 10, 5mg & L HIMEE ED
Tinhs o fed, S-9mix YU X b, 50, T5ug ©22%,57%
EEBVWHINE R L. B oBEI oW Td break 2315
%, 32% L EFETCHBEL, %7 exchanged 6%, 23
% EENMETH o fe. 100pg TIZHETE O 3 M
DEHECH Tty FOWTRGREREEIETH -7,
£ 22

S-9mix %A REERLED SCE & X ot
Ry~ DAL, Natarajan? 35 J UF Matsuoka
2, HHES D ARG C, ¥ f Stetkak Wolff&®
BIOFOMDOA A 2UFHE Uiciifar BEENES5
FHETRL, NBERIZZhZhE-Tw35, With
LREVWERRHEELTWA. L LENLEe X5
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Table 3. Frequency of SCEs per Cell in
CHO-K1 Cell Line by Method of
Cell Seat Treatment with Various
Concentrations of DMN, and with
or without S-9 Mix after Different
Exposure Term.
treatment dose No. of
rm cells SCEs+S. E.
(min.) (mg/ml) observed
40 30 20.361+1. 10*
30 30 20. 1310, 98*
C 20 30 19.5741. 36
30-SP 10 30 17.80+1.00
: 5 30 14.034-0.91
1 30 10. 201+0. 55
— 30 6.4040. 51
40 30 28, 40 £ 1. 48%*
- 30 30 29, 8341, 37%*
20 30 34,302, 09*
60-S 10 30 21.00+1. 54
5 30 23.60+1.66
1 30 9.20+0. 69
— 30 5. 5340, 45
40 —
30 30 30.20£ 1. 87**
20 30 27.174+1. 69%
120-S 10 30 24, 9041, 43*
5 30 31. 1341, 57**
1 30 21.43+1.32
_ 30 7.30+£0.53
40 —_
30 30 31,1341, 20**
20 30 23.37+1. 33%
10 30 26. 77+1. 72%
180-5 5 30 26 571 34%
1 30 14.23+1.22
0.5 30 9. 53+0. 59
— 30 4.77+0.38
40 30 6.33+0.36
30 30 30 6.13+0.61
20 30 6.7740.49
40 —
60 30 30 7.1340.58
20 30 5.534+0. 46
40 —
120 30 30 8.70+0. 66
20 30 7.03+0.51
40 30 5.20+0. 40
180 30 30 5.13+0. 36
20 30 5. 4010. 44
— 30 5.20+0. 47
* p<0. 05
** p<0.01

1) Addition of $-9 mix

1804 DAHIE-E LIS, Matsuoka, HEMHEIEL T\ 5
b i b3, b W ODMNE g L UcER Tk
DWRETH - Fo. 2 IR - MRS, B DR TT
EREDECTIBHDNELEL BRI D. 305, 6044
B oW T PRBERERR T, 05AEOBRET
Wi Licd O D305 Tt & 5h 3 (Table
2), %7 SCE Ci%304, 604 & & i AE— R RESHEM R
biieh’, BEEOR LI I-OITEEFE 80mg © 1,5
DHTHY, SCE {E 318, 20 FhBEE et
(Table Do U, BEAEEOSETIT, REAKRE
BRITOWTIE, 180 S UE  MBD304, 604y, 1204
A AR BEEMREBEER S E L (Table 4), Fig. LiwiR
Licd 5 e HE—eABfRE R L. SCERr
WT RS &, 300 MEIL Z DBIMD 5 — 7% It by T
SCE DB b4 0 8 < 37w, 604y, 1204, 1804
13, 1~5mg O CHBAHEMAR D h, 101204,
1804 Ti% S CE 40 Pl L& mdffn & Bbh s X 57
W SCE #7435 #ilan B b 7% bhic(Table 3). ¥
TMBERHEC AL T, I VEREL LR EOMTE
FERTTEANELR, thbor v ftalks
HCORRLELZEFLED L, WBEFECIIEELE,
MERFECIL 180 DX FWH ONERTH D L E LT,

Z DHRMETRICAT » 7 CP DfER S, Fig. 2R LA X
3 SCE, fuea b REFROMAB E b, REHEEbR
LYW LAY~ 7D O, W ARE—EHER
ERLTHERTED SO THw7c. Fi CP ik S-9mix
EHRMOBEWD, SCE RELTIID 20 Tlkd 5
PHECH S WY ED bh, CHOMfaco Perry',
Stetka® & DFER L —B Uiz, Zhit DMN 2R
I o TOLRFERMEEIRB DN, CHO {iigEHHh
Thiriind CP 2ERIETEL 222 RTL0EBDL
B, LrLbhbhOERTE, S-9mix OFELC X
D ABCH 2,000 fEORELEENRE LI, Elbh
bho#ERiE, CP o SCE R4~ Stetka L
Wolff® DEE R T H, S-9mix PWEHIT - IcBA T
TR CIHIERENE D, SHILE ST - el
RHIN200 LB Todbh EdE 2 bhh, DMN 4 CP
HIENE b X ) DNA 27 v A b UCERIE & 7
53, bhbhOERTIXLOMIE, ROAKREHR
TIERL00fE D B, SCE B Ciiiy1000£0 Fie
T CP DFPML, FRaERER X0 SCE BRK
T%, CP 0Fihisich E¥b o Tic, DMN N
CPUIRARERETHHE VLS,

L AT, BHORERBIL T SCE LYk RES
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Table 4. . Chromosomal Effects of DMN on CHO-K1 Cell Line by Method of Cell Seat
Treatment with or without S-9 Mix after Different Exposure Term.

treatment dose - . ] ‘ No. of aberrant gap . break
term o ocells cells ex.® ot.®
(min.) (mg/ml) analysed (% C1v Cc2%. C1v c2»
‘ 40 100 S 6.0 1 3 k 1
30-5 30 100 5.0 2
20 100 2.0 1
— 59 1.7 1
40 100 - 7.0 4 1 1 1
R 30 100 3.0 2 1
60-5 20 100 6,0 1 1 3 1
10 100 6.0 2 1 1 2
—_ . 50 2.0 1
40 29 310 4 3 4
30 100 6.0 2 -4 6
120-S 20 39 10.3 3 1
10 111 8.1 3 1 4 1
— 100 4.0 2 2
40 100 30.0 g . 19 -9 1
30 100 22.0 13 12
: 20 100 17.0 1 5 1
180-3 10 100 11.0 8 1 1
96 10.4 8 1
1 75 ‘ 5.3 3 1
— 100 5.0 4 1
40 80 2.5 2
180 30° . 100 4.0 4
20 100 3.0 3
— 100 3.0 3

1) Aberration of chromatid type
2) Aberration of chromosome type
3) Exchange

4) Other aberration

5) Addition of S-9 mix

haXviloso 1 ofET SCE oFER EANED
h, #:DMN TRRBREORFOFRCEE TS &,
SCE RzoWssD 1 ofETHS. SCERBET5 2
hFEcofE® ¢h, SCE R Qe bREBRAMR
X DEHOENEECRBTES LWhbh, Tz &k
SCE BEDFED 1 0L X hTW5HH, SEOEBEE
k% 180 S OREHERARRTE, BREBIFEL
fo. ¥k Z OFERPEMRILEEC AT TT, #
MLEHETEDDOT, ZORBAZV—=v 27 ELTH
WHBARIRERFIRE RS EELLRS, L LR

BHEME L BT R L S OB E®, & JUTER(L
SNCYEORFFHIIIEC L VR Y, b 22
AAF iy, SCERBLT, REHEMH(LRRI304 Tlid
CHMTBEShWA, 2.58HC24, S5EHT3E
&, MBEHIORI U THMTS 2 L AHEY Sh
TED, HOELORT, BEOREELELD DD
TIHMBERSE % X SIIEE U CHERETS & & AARET
BB EBNT B, = ORBIEEHEE OB
b, SO RIEET HIEOBEMERS L O B BYOME
¥b, Ehs TIOR3 MfgoEE X b 2 oRENEE
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Fig. 1. Increase of SCEs and chromosomal aberra-
tions in CHO-K1 cells treated with S-9 mix and
various concentrations of DMN for different term,
30(0), 60(A), 120(D), 180(x) min. Expression
time is 27hr. These figures are subtracted each
control’s from practical’s. Break line is percent of
cells with chromosomal aberrations.

Bk & BEISTEREAV B L L E L b
h, RENERILERYEGIEA 2 ) — = v 7S ORI+
ERTNEEHETH B, bhbhiiSEORRN S, in
vitro TORBMAREHHSS X0 SCE R, RBHE
bk & LT 180 S RID MG LRSI & % iR
BEATLH RS, BEOBREXYBLLOKRD

aberrations

Res. Lab. P.H., 31-2, 1980

Table 5. Frequency of SCEs per Cell in CHO-K1
Cell Line by Method of Cell Seat
Treatment with Various Concentrations
of CP and with or without S~9 mix
for 180 Min.

treatment dose No. of
term (pg/ml)° cells SCEs/cell +S. E.
(min.) (mg/ml) observed
50° —
25° 30 56. 971, 61%*
10° 30 33. 504 1. 38+
5° 30 23, 1741, 08%*
180~-S¥» 2.5° 30 13.7340. 81
1.0° 30 9. 3740.63
0. 5° 30 7.03+0. 48
0. 25° 30 6.204:0. 45
—_ 30 5.574:0. 48
20 —
10 30 18. 7340, 87**
5 30 12.804:0. 69
180 2.5 30 10.10+0. 63
1.0 30 6.60+0. 53
0.5 30 5.50+%0. 45
— 30 4,5340. 45

** Significantly different from control (p<0.01)
1) Addition of S-9 miix

Table 6. Chromosome Effects of CP on CHO-K1 Cell Line by Method of Cell Seat
Treatment with or without S-9 Mix for 180 Min.
treatment dose . of aberrant gap break
term (pg/mi)* cells cells ex.» ot.®
(min.) (mg/mi) analysed % C1v ca2» Cc1v c2»
100% 3 100. 0 2 1
75* 63 57.1 4 20 15 14
50* 100 22.0 4 1 15 6 2
180-S% 25% 100 3.0 1 1 2 1
10* 85 2.4 2
5% 95 4.2 4
— 100 3.0 1 1 2
10 100 1.0 1 1
180 5 100 4.0 4 3 1
— 72 2.8 2 2
1) Aberration of chromatid type
2) Aberration of chromosome type
3) Exchange
4) Other aberration

5)

Addition of S-9 mix
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Fig. 2. Increase of SCEs and chromosomal aberra-
tions in CHO-K1 cells treated with various con-
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S-9 mix for 180min. Break line is percent of
cells with chromosomal aberrations. These figures
are subtracted each control’s from practical’s.
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Mutagenic Activation of Mutagenic Chemicals by Liver 9, 000 x g Supernatant Fractions

from Butylated Hydroxytoluene (BHT)-treated Rats

AKIE KOJIMA¥*, HIROSHI FUJITA* and KOGO HIRAGA*

Keywords : 228258 mutagenicity, 75/ Fre% v b=y butylated hydroxytoluene
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FEOEAR L OEGRAEROFE LR T = 2 A
rveg—n (PB) 2, #UEHLE7 ==~ (PCB) %
BELIT v rOFFHRED R~ 19,000xg 1iF (5-9)
SER, BELRNT v F D SQRHANT, in vitro T3
5 RRERYEDRRERM L WHT 5 & L% Ames
BY BRELTHE, & oRRINEREREORERR
TR BWbBRT WS,

7FLe Faty br=y (BHT) 15 v Mok
[k by PB MOFEEOBEM>P, X LU° ami-
nopyrine demethylase, cytochrome P-450 75 &' 03R4
BEHREBE T LA Mbh T3, $7, BHT,
TFAEFRFUT =2V ~0, = bFvevind Ok
BTIEFIR SR AMBE X B FRARIHT S L S
3B B8®, —J5, BHT o in vitro st B E L
T, BRERMEDERERERIRAYY, BB
MR EB LN ERDD.

ZhboZ &b, bhbhiBRERRRO S-9%
FT 2B 5T 2 RGAMIBRSELE LT
BHT % {35 e v e+ 5w, BHT 28
L1y POSIOERTEBUL, coSIEHT2-T+
FNTI?INFVY, 2T )TV NGV, XVY
(@DEvy, Pargr=teyi vORRKERES R
L, PBH3WXPCB 2HB{ELET v D S9OEH
T ORRIERME & g Ui,

SRR L UHE

i}

BHT (¥ 7o nr e Frdvil=y, AR,
AAF Q-7 737 70% vy, FEMEK), AA
@737V FF v, M), B@P (Nvy

(@D vy, FXHMIR), DMN (P rF4= ey 3 v,

FINEHZE), PB (7 = / A E & — 1, HHEMER), PCB
(7rrzwm—11254, 2y v MERD), Y2 r~
$ viF9 4 F (Aldrich Chemical Co.), DMSO (&
AFNANKEFALF, FIEMIEK)

2. Bd LTRSS

JCL-SD Rt 7 » + % 4 B4 CHEAL, 1EH, TR
FHRERCHE Uk, L AA 7 v 7 JEEG CE-2
BHEZ I,

BHT = — v 4 A% & LT, 400mg, 800mg/ kg
BW. %2 HEBc2EERFLEL, 5% 2HARE
BUCHERRE Ui, PBIX0. 1% KBK Y BRHTO 7
Ak s, PCB ik=—viA (A LKL
LT, 500mg/kgB. W. 2R #HLE L, #EHES5H
Bl Uie, ok, ®BE UTELER L = —
VA VSRS 5T,

3 SIOHEH LT S-9 Mix OFR

RIEDFED R - TIT o T

4, RALEMHER

AAF, AA, B(&)P 1z DMSO w5t L, Salmonella
typhimurium TA98 & VT Ames D FEEL20
SEOHIEHRE ML I EE P CEREREE YRR L.
DMN m#EEBAEKCEEL, TAL100 Hi AT
RBEOHETRBRE T ol BRIIL 47T v— 1 3KD
SEBE TR L.

5 LoanFtrAEH4 FOSEMm

epoxide hydratase DOEEXICHB v 7 rAFVF
F94 ik DMSO gL, £00.05ml % B(a)P o
KRR E . ZOEROS v~ 4D DS-9 Bk
150pl & Uie.

BERE LUEE
Table 1 t £BEHOBRIEOHE 8 L OFEELR
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Table 1. Body and Liver Weights of Rats
Treated with BHT, PB and PCB
. No. of Body Liver weight
Treatment weight
rats (g) g g/l00g B. W.

BHT (400 mg) 2 185 12.4 6.7
BHT (800 mg) 2 167 115 6.9
PB 7 178 11.9 6.7
PCB 4 174 13.3 7.6
Corn oil 2 182 9.8 5.4
Control 2 181 8.6 4.8

L7, $E 10024 ) OfERENERD 4.8g, =~
VA4 VIREBEOS 4w R 1T C, BHT 400mg/kgB.
W. 58 (BHT 400mg ) 1%6.7g, BHT 800mg/kg
B. W.#r58 (BHT 800mg B 136.9g L HmEM%
AL, ZOfEILPCB #5587, 62k D IX{EWA, PB
BERE (6.79) LIBERATTH- .

Fig.1 &% S-9 Mixf10 S-9 DB % %% TfTwic 4
EEOERERYEDO ERERRF OB R LR L.
AAF 0B, ENEROS-OTHELT, =—vig
AR IO PCBHBERD SO X HERTRBITEL
PB #5.S-9 L 2 ERERKEIVTHho S-9BTK
CThHIEE T ED ok, BHT 400mg BED S-91c X 5K
EEMTEAEFOSRE L v -o&<, BHT 800mg #
@ & 5 ERE R ENIERER L U BHT400mg B0
HroEhrol.

AA DEREEMIL 2~ v, BHTL00mg B

100 1o0p

OB D S-9 B L E<, PCB HEH
DO SORHER LIHEAREWTho SOBRBWTLIE
B ot., PBEOSOR L Z2ERERMITS-9D
B Bicft- THA L, BHT 800mg 0 S-9 X
BHERERMEL PB OBEA X D IXBVL-1 SO0 #InC
o> TR ERER L.

B(a)P o841z PCB $EMDS-91n L 5 EBRER
A S-9 1504 TE &, PB D S-ODHEIRLMEE
Dyote., BHT WD S-9 1k 5 ERERETWTHhO
S-OBIEE\NTh, 2 —ViA AL OCENBRHEOBE
X 0B o, '

DMN DZ2R7ZEEMNT PB 35 X 08 PCB #5580 S-9
FERHLCBGE — VA A AR I OELERED S-9%
FERLEBE X ViEs -, BHT WO S-9 X 5%
RERMETTREREDO SO L BB L TIR L A KEIXAD
b oz,

BHT# LD S-OL 4 BMOERERYE X L CPB
BERHDOS-9 LI3ERCEO EREEMEY R L 1o,
AAF L DMN &#f Uik PB 580 S-9 & b Ew
ZERIE R AR U, %7, PCB #5830 S-9 »{ff
LB A EED o e B(OP w5 ZRE RS BHT
BEBEOS-ORFER LALBAENL . ThbORERL
b, WROEMRBMERFEFONR Y REZRERR R
BHT ##E5E LT v tDOS-9% A5 E LWHALR
WHE Rt oo,

BHT, V#1re FrEvr 72y —ABIO= b3+ vF
vie EOBREEIERIMNIF § 7 v YV — A @ epoxide hydra-

B(a)P 10ug

AAF 10ug AR 2ug DMN 5mg
« ;
1
(=]
» - 4l -
~ 80 A////4’\\\_A80 4 N
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Fig.1. Mutagenic Activation of AAF, AA, B(a)P and DMN by the S-9 Fractions from BHT 400

mg (O)-, BHT 800mg (@)- PB(A)-, PCB (A)- and Corn Oil (O)-treated Rats and Untreated

(m) Rats.
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REVERTANTS/PLATE x 10~ 2
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Fig. 2. Effect of Cyclohexene Ozxide on the B
(2) P Mutagenicity Mediated by the S-9 Fractions
from BHT 800 mg (@)~ and PCB (a)-treated
Rats and Untreated (M) Rats. :
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55 v + 0 S-9%REHNERL AV hE, B(@OP 0EA
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In vitro Screening Test of Mutagens on Cultured Cells

MIEKO SASAKI*, TOSHIKO NAKAO* and KOGO HIRAGA*

Screening of mutagenic substances, more rapid and at lower cost, is one of the important problems

in toxicological research. The assay of mutagenicity using cultured mammalian cells has been recognized

of its usefulness recently and many more data are being presented on many substances.

Mutagenicity of acetaminophen (one of potent antipyretic and analgestic substance, abbreviated

as AAP) and methylnitronitrosoguanidine (potent mutagen, abbreviated as MNNG) was assayed iz vitro

by the method using cultured chinese hamster cell; CHO-K1 cell. The mutated cells were selected by

culturing in ouabain-containing medium, in which only ouabain-resistant mutant cells were able to grow.

AAP was not estimated as a mutagenic substance from this experimental method. However, there
remains a possibility that AAP can enhance the mutagenic potentiality of MNNG. Whether this
phenomenon can be certified experimentally, and how it will be affected in the other test systems,

microsome- or cell-mediated mutagenic assay are now under investigation,

Keywords : Mutagenicity, Acetaminophen, CHO-K1 cell
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BYAELa e = —HERAN. Rk 100 @Oy E
EREBREE AR Y+~ VEEBRL, THHIR2r =~
wHx, WREER (z2v = —PRE) 2RO, 2=
c=— OB 1B S ~10> v — VB, FOFHE

ZH LK, 2 ¢ = —~PRER LOERATRERRIKRE &
kb I,
- g BB TO2 R 2~
B R = e v TR
e EREBRERCOz R = —K
RINTLIH = B & o
+ 2w = —JYRE

BRYBLELTE7T 27 37 7= v (EEENRAH
FIERE U CHEEHR X v 052 h o BREs. AAP
CEBEERTR), BV bR~ L LCAF =t R =

bey 77 =3y (Aldrich12994-1, MNNG &BE)

FHEWE. E ORISR S LT, v 75 v (SIG-

MAO0-3125, Oua »U%3) % ImM YEEEHRM Lickssk
W o 1oo®,
5 7

AAP B L OMNNG O£ RE T 2 FHEQHE L 72 CHO-
Kl fifae kit = v = —~BHER L0 Oua fifHEZER
MR HBUEE % Table LiwiRd, ZRE®WE L LT
hn MNNG cHELUcsari, 51,0501 zg/ml
OZPRE T Oua MR B Lic, Oua fitiIfaD
BARFEBLE L 5x1078/cell/generation & T T\ 5 DT
P, SRR U ERMITE e MNNG 4B X »
TETLDOTHSD. MNNG Spg/ml CHIE L -
DEARERBIAFELEH N, ZOWECIHEREERD K
DD EFRENEFCETTL0T, Bik=v =
—~ ke LCH MNNG JEI1 0. 5~1pg/ml 3B B
i, AAP ¢, 500,100,50,10 pg/ml AAP T4
BLifiEoWFRhed Oua iFMMMEIT A Uik hs - .
Ve o TT OB HETHET50 &0, AAP ik
CHO-K1 i3 2 BREMR R 0 & Bbhi.
¥7% AAP » MNNG [ CRBFCAELIBERD,
MNNG BB oEE » FRMBHBEC A ZIRD 5
higotz, ULnLigdid, AAP % MNNG b
CMz s, 2e=2—~DOREIREDRTHLIDOH
FHERD D L 5D BbhicoT, MNNG #EE% 1
pg/mly —Ere LT, AAP CETLE Lo MNNG
B 2 AAP « MNNGREAEMED BZ 2R L
fo.

100pg/ml, S50pg/mi o AAP %Nz I3EHET4H

MR 5538 Lic o bt Bid L, Ficicing Acksag
e MNNG lpg/m/ ik, MRQERFREZRMEH

Table 1.  Colony Efficiency and Appearance
of Quabain-resistant Cells of AAP
and/or MNNG Treated CHO-K1
Cell

Treatinenttt Effiony® s/
AAP 500 pg/mi 41.2% 0
100 68.7 0
50 726 0
10 62.6 ‘ 0
0 100.0 ‘0
MNNG 5 pg/mi 17 149. 4
| 1 23.0 13:1
0.5 35.8 19.7
0.1 109.2 o 0.5
0 100.0 0
AAP 504+MNNG 0.5 33.0 12.8
AAP10+-MNNGO. 1 79.1 : 3.1

*1 Cells were treated by test chemicals for 2 hr.

*2 Colony efficiency of untreated control was regar-
ded as 100.0%, and those of treated groups
were shown as relative percentages.

FHEEY 2 7. Rk AAP BpmeE, AAP « MNNG
FIELE, MNNG BMBOEE % Ll Uic (Table
2). ZOFEBRTH, AAP Bk Oua MiFHEHIIED H
Bt a bnich-7Tehs, AAP CHid » CUE Li-fia
T, AAP 100pg/ml CHijLE U4 MNNG X
%Oua it IR D BRI B o 7o, ¥ TRl
UlcwWiifae AAP . MNNG A5 LcEs
., AAP100pg/mI+MNNG lpg/ml CE\ R
BBBAR ORI, TOREXHEIDB DR, EE 100
mm OKRE > v ~ V&V, Oual(+) HBHBECIBETS
WRRE ¥ v~ VBT D 2x 1% L CEERYBRA
2% (Table 2, Exp. 2) Oua fif ¥ D HBLHE AR
Wit Exp. 1E b b EA L, ZBRME= r=~ETdits
&) LicZEDbhihole, o T DERM LI
AAP = MNNG & X 2 ZERMEORER 2 (RET 2R
BB LGP, ERFEEIE ik o,

£ = ‘

AAP OZREMIOWT, HFHOIXA T L CHOK1
iy AW THREEREFREC OV TREL, AAP
THE LUl RadREndnt s o L eHE 1T
WD, ULasLiatd, Oua figtk#ifan B 45 -4
BE D IRENTE, AAP i CHOXKI My
BLREEIED bhich ok, ¥h, AAP CHLE
Lic#ilE, H5\ix AAP » MNNG CREHLE LT
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Table 2. Effect of AAP-Pretreatment on Mutagenicity of MNNG
Pretreatment® Treatment*? Colony Efficiency Oua. resist. cells/10°
Exp. 1
AAP 100 pg/ml MNNG 1 pg/mi 19.2% 1.8
50 1 24.4 4.4
0 1 35.3 7.2
100 : — 85.3 0
50 — 93.1 0
0 — 99.3 ' 0
— MNNG 1 pg+AAP 100 pg/ml 23.5 15.3
— MNNG 1 pg+AAP 50 pg/ml 3L1 6.4
— AAP 100 pg/ml 89.3 0
— AAP 50 94.0 0
Exp. 2 Oua. resist. cells/dish*?
AAP 100 pg/ml MNNG 1 pg/ml NT 9.33/1.85x10°
50 1 NT 7.00/1. 80 x 10°
10 1 NT 13.75/1. 88 x 108
0 1 NT 11. 67/1. 79 10°
0 0 88.3% 0/2.99 %108
— MNNG 1 pg+AAP 100 pg/ml NT 10. 33/2. 05 x 108

#1 Cells were pretreated by AAP for 4hr, just before MNNG treatment.

*2  Cells were treated by test chemical(s) for 2hr.
*3 Mean values from 3 dishes of Qua(+) culture.

BT, MNNG oZRREAERI WD EHENRLR L
hBD, BEEREATEES b oIt io s Thieh, &0
BB U B TR T — 2 2185 L S AR
THDT5,

AEOERCIIMELEERRYE CLAETEY
Bv(EE), EPRBERELaUH I 7 r V — 208
Ly s b CRIfE R BT 55 (3 7 r Y — AR
ZERIERBR) 2, 7 1 — & — il v CRERSRD
T 5 GEREHERBD (XMT7 - Thinnds
BEEECIEREENDED St WiE < b REHERL
BEOBET 5 EREECHEREMENRIAI NS T
HRHD, AAP ©onTh, ThbOFERHALT
THREL Z0FRFEEOFELHRE T, BTE
BT TWARIEBTH S,

= #

F 4 == R~ A K —~HROHEEMETH S CHO-
K1 ek fivCEREERRE T, BHORER
ETh D &M BRI TWBEMNNG, % X O fEaH

AAP Z2EHMBE L, v 71 Ytk BEEE
FIREL LTohboPROERRE YR~z MNNG
12130 5~1pg/ml OJECHH L BERREELRTD Dhi
2, AAP iy, ZokkTik, CHOKIL fifgics+5
FREMIIAD bhich o, LnLaaib AAP i
MNNG OEELERI2HHERDBME Lo
EMTRB I hie,
B E X
1 BETHE : AksEE, 5 (6), 137, 1979
2) Arlett, C.F., Turnbull, D., et al: Mutation Res.,
33, 261, 1975
3) Trosko, J.E., Chang, C.C. Yotti, L.P., and
Chu, E.H.Y: Cancer Res., 37, 188, 1977
4) Cole, J., Arlett, C.F. and Green, M.H.L.:
Mutation Res., 41, 377, 1976
5) HFHm—, MHFET, FEARE ' HRETER,
31-2, 102, 1980
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‘Cytogenetic Studies of Acetaminophen and Its Related Compounds

SEIJI YOSHIDA*, SUMIKO NAWAT* and KOGO HIRAGA¥*

Keywords : 7+ b7 3 / 7 = v Acetaminophen, 7 = 943 v Phenacetin, 7 } 7 =1V | Acetanilide, in

vitro and in vivo, Yufafk4rH7 Chromosome Analysis

%

7 =Y VEHEGOWE - UBIE Acetaminophen (I
T AAP LIET) OFRFER DTk BELEB A
BRI w k v Ex ORBGRCT b T Y, 20
BT in vitro B X in vivo JEHKEERD R D 5
NBEE L HMEIh TWAR, X DI iy BED
Phenacetin (JI'F APT L3 & Acetanilide (LI'F
AAL 1P BonTh e TiTkoie

B LU HE

1. 24 : Acetaminophen (JF AAP L&) 13H
AKIEFFH DL D% A 7o, Phenacetin (LIF APT &%
), FdeHtiEEsio Lot No. Alk 0969% v 7. Ace-
tanilide (JIF AAL 214, FkifigEsio Lot No.
WAG 0620-2 % Fv- .

2. HARESEUHEEE v A =~ AR X DM
ko CHO-K1iik% fvic, B F12 BRRe i
$MiBE10% % L OHEYE & LT penicillin (100/ml)
& streptmycin (100pg/ml) &z icb D& 7.

3. in vitro BB (1) : fifa%iBE, H®2HBEHIC
3% Dimethylsulfoxide (LIF DMSO &3 12
B USRI EM Lz, 20X 5 UTIER Lic S ikE
DIEMIRINFEIYL T 6 3 & U4 a L LB, Fik
7k DR mER YRR, ¥ AV REXTRVERE
O I I o Tl oW TR B AT R Tl o, B
RO SER XU RO WE MR e L. o
%, BIENRICIEBEM Clastgen & LTAIDR TS 4-
Nitroquinoline-N-Oxide (BAF 4NQO &1&3) B\
Ie.

4. in vitro BE (2) : fc Sister Chromatid
Exchange (LJF SCE kI83) DFROFEZ DT,

MG a2 B B SRR R R RN L, B
B7 N3k A4 ATHN, 5-Bromodeoxyuridine (AT

il

BudR 083D % 0.5¢g/ml OE[E TR L2TR A%

Lic. BEARDOIREE L O LR OHZ A b o7
OWRHE Ui, 20D in vitro RER( 1) FAER 4NQO %
BBiERR & LAV,

5. in vitro BB (3) : BicREIER/Le DT

RER PCB i X h BYNRBEERYFHEL
72 SD %% » + HEDOFFFAE %~ D 9,000%xg, 10
SEREOLO EESE GUTF S LMy Avi, i,
SOmix (NADP-EAREF AT 5~ bD SO Fba
Tz ) DOFFi&IE Natarajan HYDFEIZHE < .

MRS 2 B RCRARINSBK L ED X 5L T
P L7z SOmix k& FRRCRM LR Tk o 7. 35
Mg 0B C, HBRKCHamy 1 EkE L
BB A TV 3 R A AT, BudR WRINESEWK VRN
LTRSS R TR o fo. Tk, & OERCIABIER
252 Lick W REAERES L0 SCE FRAR
B b Dimethylnitrosamine (LJF DMN Lpg-4) %[5
HHBHE L LTHW:, =0 DMN of#hEik(iic
IRk RERs X0 SCE OFROHEMIIICRES
T5. Herafhs X0 SCE RO X FEROHE IR
RO HE Iz,

6. in vive BE (1) : HA v~ AV A—HkK
2 ELEDO ICR = % % 5 B4 THEA L, 884D
R CHTOEREHE L.

£38M% DMSO TR LA BIRE OIRMER L fFsl
L7 #5ARET 4 Tl0ml/kg & LEEBEAEHS L 08
VVFR I DVEORER T ok, o, MBI DMSO
YRBEERARES S JORNEE L. #5%s, 24
7r\ UABHFH B IiC & 5F 4 DB d Builic & b BRET
Bl X b B SER U aEERLER L. BY
MO SER L ORBROYEE in vitro FHk - R
T ot

* B A AR P AL B TR

160 HFEHFFERBAL 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. Chromosome Effects of AAP, APT, AAL and 4NQO on CHO-K1 Cells
Duration Treatment No. of Total Gap Break
of Treat- Chemicals - Dose Cells Ex.» Di#®
ments (hr.) (pg/mid) Analysed . Aberrations- = C1®  C2» Cl1 C2
100 62 6 6 0 0 0 0 0
70 100 4 4 0 0 0 0 0
AAP 50 106 8 5 0 3 0 0 0
10 110 6 3 0 1 0 1 1
100 138 6 6 0 0 0 0 0
6 APT 50 167 7 7 0 0 0 0 0
10 135 9 9 0 0 0 0 0
lQO © 100 7 6 0 1 0 0 0
50 108 2 1 0 1 0 0 0
AAL 10 100 4 4 0 0 0 0 0
0 121 4 4 0 0 0 0 0
100 100 249 10 5 4 0 3 1
70 104 189 - 4 3 7 1 1 1
AAP 50 100 5 1 0 3 0 0 1
25 100 3 2 0 1 0 0 0
100 88 4 3 0 1 0 0 0
APT 50 103 2 2 0 0 0 0 0
o4 10 139 8 8 0 0 0 0 0
100 100 5 5 0 0 0 0 0
AAL 50 116 6 5 0 1 0 0 0
10 130 3 3 0 0 0 0 0
0.5 100 299 4 0 15 0 31 0
0.25 100 169 4 0 5 0 13 0
4NQO 0.10 100 6 3. 0 0 0 8 0
0 166 4 3 0 0 0 0 0

1) Chromatid Type 2) .. Chromosome Type

4) Dicentric 5) Ring

7. invive FE (2): BAF v -2 ) A—KK
AHFED ICR < v Al UM CRELT oo 7T+
A o2mRnba Az =l iz, =7 AT 4845 CF
A, SESORRTHUTOERCE L. &k, @FX
W invivo - biRE25+£1°, BESSY, MBFHT6
B~ 5 i, BRERIOEOAETR Cilkoatk., %
o, FRHIHZAE 7 v 7 BRAS T HETEN CE-2 2K L
LD ERRS 2,

AAP % HA 7 v 7 HRASHBER CE-2 2+ DFl
ATHRMLEHERS 2. 1, 6L 7HBERCAR
4~5EOEHLRME & » BRE, HECX ) EHm
Fak iR Utk AR Rl Uie, REHROSES X
CIER DY EL in vitro BBk L ABRITH - 7.

HREER

1) in vitro &E (1) :

BN HTOERY Table 1 i, 6 REAEEEC
1 AAP, APT, AAL owihdRetbolEs s
OCHEFEAE2 v+ e — L LEBRENEZ R

3) Exchange
6) p Significantly Higher than 0.05

BDithole, L, AREAE T AAP D100
¥ X O Topg/ml NI ¢ Gap, Break, Exchange D
REWERLCHENETRL, S OCEARTINZEALH
L7\~ Dicentric Chromosome ® Ring Chromosome
7S R b, 503 X U25pg/ml LG Gap % Break
BRELRTWES, WIhd BRI L 37z Twie
Mode, Eie, BHREEIT 100, 70, 50, 25xg/ml JLHE
OWTRAFRELEMER LTl &b, AAP T
AEBREMET TR ERE L ZBARE Y & L RaEk D
BEREYFRTH LrRD LA, —JF, APT &
AAL 11, WTFhofBEERRSWTHRBEEAOEER X
CEMREORFRLEMERL TRV & bASKERS
BT CRRasREFREIE b0 LEBLS. Ik,
PBiERtE & LW ANQO il Xk O'5sinii R
HERERETHE L. '

2) -in vitro 8E (2)

5w Table 2icR9. AAP D400, 300, 200pg/ml 41
BOWThI REEOFYPENZEALLR bR, SCE
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Table 2. Frequency of SCEs in CHO-K1 Treated
with AAP, APT, AAL and 4NQO

Table 4. Frequency of SCEs in CHO-K1 Treated
with AAP, APT, AAL and DMN

Treatment No. of Treatment No. of
Chemicals Dose Cells SCE+SE Chemicals Dose Cells SCE+SE
(pg/mi) Analysed . (pg/mi)  Analysed
200 ND + 1600 50 5.96+0. 42
150 50 9.00:0. 59 —® 1600 50 5.10£0. 32
100 50 7.22+0.44 + 800 50 5. 2440, 32
AAP 75 50 4.900. 34 - 800 50 7.06+1.14
50 50 5.34+0. 38 + 400 50 7.68+0.70
25 50 5.02+0. 33 AAP  ~ 400 50 7.40+1.04
10 50 4,9840. 34 + 200 50 7.1640.34
- 200 50 5.6440. 34
400 50 4.86+0.30 + 100 50 6.720.37
200 50 5.06+0. 33 - 100 50 4,560, 29
APT 100 50 5.24:40.32 + 50 50 6. 00:-0. 35
75 50 4.3440.29 - 50 50 4.84+0.33
50 50 4.54+0. 28
25 50 4.5640.33 + 1600 ND
- 1600 ND
400 50 5.30+0.31 + 1200 50 5, 584:0. 38
200 50 4.864:0.31 - 1200 50 5.1440.31
AAL 100 50 4.78+0.32 + 800 50 6.48+0, 37
75 50 4.32+0.28 - 800 50 5. 4240, 32
50 50 4.58+0.29 apr. T 400 50 6.26+0.37
25 50 4.74+0.32 - 400 50 4,88+0.34
0.5 ND + 200 47 4.9440. 36
0.25 30 36.30+1. 670 - 200 50 5,220, 30
ANQO 0.10 30 32, 234+2. 700 + 100 50 5.04+0, 32
0.05 30 19.53+1. 86 - 100 50 4,164+0.24
0.01 30 8.3740.51 + 50 50 6. 2640, 40
0 50 4.4440.35 - 50 50 5. 6240, 32
1) p Significantly Higher than 0, 05 + 1600 50 5.50+0. 36
- 1600 50 5,080, 36
DR TH o, =0 AAP wil APT + ggg : gg g ‘fgi"- 35
* . ) ~ - . 10+0. 30
BTh LI HWIR T, ZOZ ki, AAP 118 — 400 50 5.68+0. 37
AAL 00
AAP 0 150~25pg/ml D SCE BISSEEILEM + 100 50 6. 4040, 30
Eay e~ LT BEEREINE DT - 100 50 4,5840.29
V%, 1003 3 O8160g/mi E 0> SCE BFSIFREIST. 2 sy o 02
9. 00&SLFWET APT £ AAL 2ig < Bl + 20000 20 30, 57i g' i;”
ERE Dy o Te DR LGN b AE—HENH 5 X + 5000 30 24: 10+ 1: 68®
SibEzbhd, i, BHERRE ULTHW 4 NQO pmMN T 1000 30 12. 9040, 96
v A R—AB D B B RINE R LT hE\ SCE %%k j 503 gg g gﬁg gg
RLE, 0 ANQO DFERL Popescu 56)@@%& _ 0 50 5: 08.‘_|:0: 34

XL —FH LT,

3) in vilro FE (3)

Yotttk DREE % Table 3 R4, AAP 01600~
200pg/ml OWTFHOMERT R TS REEELLOE
T ivh bFRAELKOEER L OBNREOFE S
TS bhiehole. 7, APT } AAL 3 AAP

1) S9 presence 2) S9 absence

ERBOBRTH VY REEREFRLIAShieh 1.

-7, REEECRBROBEN BB/ DMN 1z S9
mix FETEHCHWRAGREY SR L. KK,
SCE HRMBOKEE L Table 4 w573, AAP, APT
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Table 3. Chromosome Effects of AAP, APT, AAL and DMN on CHO-K1 Cells
after Short Term Exposures with and without Metabolic Activations
Treatment No. of Total Gap Break
Chemicals Dose Cells ExP Di» Ma® Pu® Ot®
(pg/mi) Analysed  Aberrations Cl1 C2 Cl C2
+© 1600 87 4 3 0 0 0 0 0 1 0 0
-7 1600 82 6 4 0 3 0 0 0 1 0 0
+ 1200 92 2 2 0 0 0 0 0 0 0 0
- 1200 90 5 2 0 3 0 0 0 1 0 0
AAP + 800 100 4 4 0 0 0 0 0 0 0 0
- 800 47 3 2 0 1 0 0 0 0 0 0
+ 400 100 4 3 0 1 0 0 0 0 0 0
- 400 100 4 3 0 1 0 0 0 0 0 0
+ 200 100 3 3 0 0 0 0 0 0 0 0
- 200 100 4 2 0 2 0 0 0 0 0 0
+ 1600 150 7 4 0 2 0 1 1 1 0 0
- 1600 46 0 0 0 0 0 0 0 0 0 0
+ 1200 99 5 6 0 0 0 0 1 0 0 0
- 1200 92 5 4 0 1 0 0 0 0 0 0
APT + 800 108 6 2 2 3 0 0 0 0 0 0
‘ - 800 92 4 3 0 1 0 0 0 0 0 0
+ 400 100 3 2 0 1 0 0 0 0 0 0
- 400 100 3 2 0 1 0 0 0 0 0 0
+ 200 100 3 2 1 0 0 0 0 0 0 0
- 200 100 2 1 0 1 0 0 0 0 0 0
+ 1600 29 0 0 0 0 0 0 0 0 0 0
- 1600 93 4 4 0 0 0 0 0 0 0 0
AAL + 1200 ND
- 1200 93 2 2 0 0 0 0 0 0 0 0
+ 800 100 4 3 0 1 0 0 0 0 0 0
- 800 100 3 3 0 0 0 0 0 0 0 0
DMN + 40000 50 298 7 0 11 0 6 4 1 2 1
-+ 20000 100 189 8 0 10 2 0 0 0 0 0
+ 0 100 1 1 0 0 0 0 0 0 0 0
DMSO— _ 0 95 3 3 0o 0o o0 o0 ©0 0 0 O
Nome T 0 100 3 i1 0 2 0o o 0 o 0 O
- 0 72 2 2 0 0 0 0 0 0 0 0
1) Exchange 2) Dicentric 3) Cell with Maltiple Aberrations 4) Pulverization 5) Others

6) S9 Presence 7) S9 Absence

¥ L0V AAL owWIhd RENEE O BRI »h b b
SCE oZHHILALhinh T,

4) in vive FE (1)

AAP OFER% Table 5 icRd. BOREHO 6 B
WE DT s T h Rt RERAREOFE
MR SRR » T Dt LIEIEAR# 5 0600mg/ ke 4L
HIZ R\ TREMROEE LM mMATED bhi. i,
1200mg/kg & BRE/E LT o T inW A iIno R
HE b, 4FEAE R T ABOEETH D, B
MR 50600 35 X U8 300mg/ kg DT b REMD
BREcENSRELh, ¥, &5 HAE—HEE

8) p Significantly Higher than 0.05

M3 bR BMER LT, BEREEROFEFR
F % BT AR MEIC 8\ T B 5 h600mg/ ke JLE
TREMBROEELEMIED bk, —J, B o R
0120035 L 0600mg/ kg MBOWFh b BREMEOEFE
M R S hic kst Kic, APT D54 Table 6
R, ERPREREREO 6 KA ©1200% X UF600mg
/kg DRBECREEMBEOER IR bR, Rk
243 X OMBEERIC I\ C A BRI IR R L. —4,

BOEERED 6, 243 L UUSEELEO TR AR
BINER Shich ok, Rz, AALDORER % Table iz
R, EORE LOBEBREBERED 6 /v L2URFL
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Table 5. Chromosome Effects of AAP on CD-l Mice

Duration of Route of Treatment No. of Total Gap Break
Treatment  Admini- Dose Cells R Ot»
(hr.) stered (mg/kg) Analysed  Aberrations C1 C2 Cl Cc2
PO 1800 200 3 1 0 2 0 0 0
1200 104 0 0 0 0 0 0 0
6 ip 1200 200 6 4 0 1 0 0 1
600 101 4 3 1 0 0 0 0
300 100 0 0 0 0 0 0 0
PO 1800 200 118 0 0 11 0 0 0
1200 150 9» 6 0 2 0 0 0
o4 .600 151 5 0 0 5 0 0 0
ip 1200 ND
© 600 100 8 6 0 2 0 0
300 100 5 5 0 0 0 0 0
PO 1800 ND
- 1200 237 8 2 0 4 0 2 0
600 151 5 0 0 5 0 0 0
48 ip 600 S 292 12% 9 0 4 0 0 1
300 183 6 3 1 3 0 0 0
PO 0 100 2 2 0 0 0 0 0
ip 0 100 0 0 0 0 0 0 0
1) Ring 2) Others 3) p Significantly Higher than 0.05
Table 6. Chromosome Effects of APT on CD-1 Mice
Duration of Route of Treatment No. of Total | Gap Break
Treatment  Admini- Dose Cells Ri. Ot
(hr) stered (mg/kg) Analysed  Aberrations Cl C2 C1 C2
PO 1800 200 5 3 0 2 0 0 0
1200 183 3 2 0 1 0 0 0
6 ip 1200 152 6 5 0 0 0 0 1
600 180 9 8 1 0 0 0 0
300 100 0 0 0 0 0 0 0
PO 1800 200 6 1 0 5 0 0 0
1200 100 3 1 0 2 0 0 0
24 ip 1200 200° 100 4 0 4 0 0 2
600 200 16V 7 0 9 0 0 0
300 124 3 2 0 1 0 0 0
PO 1800 180 5 2 0 3 0 0 0
1200 200 12V 1 0 11 0 0 0
ip 1200 150 11» 2 0 9 0 0 0
48 600 200 149 0 0 13 0 1 0
300 200 100 5 0 5 0 0 0
PO 0 100 2 2 0 0 0 0 0
ip 0 100 0 0 0 0 0 0 0

1) p Significantly Higher than 0.05

HowThicB b BREMBEOERELHEMIAD A Ahh bk R L.
feisoiz, UL, HRIBASSEEO 48 HAEZ W 5) in vivo BB (2)
T, BELBEI LT T, BE—HEED 52 W% Table 8 1F7. 1 BEEREOZ <Y ALF
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Table 7. Chromosome Effects of AAL on CD-1 Mice
Duration of Route of Treatment No. of Total Gap Break
Treatment  Admini- Dose Cells Ri Ot.
(hr.) stered (mg/kg) Analysed  Aberrations Cl Cc2 Cl C2
PO 1800 200 4 3 0 0 0 1 0
1200 200 5 1 0 1 1 1 1
6 600 100 0 0 0 0 0 0 0
ip 1200 200 2 0 0 2 0 0 0
600 200 2 2 0 0 0 0 0
300 200 2 1 0 1 0 0 0
PO 1800 200 2 2 0 0 0 0 0
1200 150 2 1 0 1 0 0 0
600 200 3 2 0 1 0 0 0
24 ip 1200 200 9 4 0 5 0 0 0
600 200 7 2 0 3 0 2 0
300 200 5 3 0 2 2 0 0
PO 0 200 1 0 1 0 0 0 0
ip 0 150 1 1 0 0 0 0 0
Table 8. Chromosome Effects of AAP on Mice and Chinese Hamster
Duration of Treatment No. of Total Gap Break
Treatment Animals Dose Cells Ot.
(W) (% . Analysed Aberrations Cl c2 Cl c2
Mo. 2.5 ND
Ch. 2.5 ND
Mo. 1.3 193 16 4 0 12 0 0
Ch. 13 150 10 7 3 0 0 0
) Mo. 0.90 166 3 3 0 0 0 0
Ch. 0.90 150 6 5 1 0 0 0
Mo. 0.65 150 4 0 0 4 0 0
Ch. 0.65 74 3 3 0 0 0 0
Mo. 0 100 3 2 0 1 0 0
Ch. 0 100 2 2 0 0 0 0
Mo. 2.5 150 13 7 1 5 0 0
9 Mo. 1.25 121 5 1 2 0 0 2
Mo. 0.62 - 100 3 2 0 0 0 1
Mo. 0 100 1 1 0 0 0 0
Mo. 2.5 150 110 4 0 7 0 0
7 Mo. 1.25 150 100 3 0 8 0 0
Mo. 0.62 150 2 2 0 0 0 0
Mo. 0 100 1 0 0 1 0 0

1) p Significantly Higher than 0.05

A== XA BAZ =B, 28 L0 T BB~
v ARG EBWE, L3YBO v ARLIOF v £ = —
ANKAZ—CHEBE TR WARE#Er =z e -2
LA R U, ROAAREFRCOVTUL2HD
FIRR LRIV, FRINCEEMRL, <v ATk
Gap 3 LU Break 7KL, F+ v 4 =—X s A X ~%
Gap DR TH ot Ei, 2BEEBRO25% X017

WBREHER 2. 5% 70\ L 1. 25% CREMBEOFR LM
HR LK.

AAP,APT & L8 AAL o in vitro w546
BREFBROFEIEESYPOREC LB L AAP O
BRBEE R Tk, APT 134854, AAL 24k
DIERFPTLTEY, WADERE I —FHL T,
WA, i S9 RBAY, in vitro RENEHELR
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BELTBARRAGCLRTWS, oFEeBnso L
1k b DMN o X 5 e fRENEMHEEhD & L2 X b 3
REEREFR LT TWEORMATEL kot 1AM
B, T ORBERIRREHVCED APT 35
L, Gap, Break, Translocation 7t ¥ 0B 44 TrkEs
BEEFERTHZ LB EL W5, 3%, EyrEs
FRMARCAEL, ToREEREYEE (Wb 3sE
BRI T50XTHhotend, SE, & ORBEERLR
BRaBEEG W5 CHO-K1 i et e Tirnt4a
CHERTEETHS - LEMRELEY, —oZdrely,
APT ORENGHIRR LTI oo, SBROMM A
BETIMORGBAREFRIROh L ol 2O
DN TIESH R IR TG o\, —F7, invivo
DIERT AAP ORELEEBRENR R, ZOBE
BHELLY OHEL L —FK LT, Ef, AAP
e BHEEE Y O QBT OISR CBEE R L T2
XL, FER1ERECIIRAERENRLL RS
wfz, ZOZ L, AAP 0RBERIBZDLEELD
Ak, Fh, APT ot BEMEOBREENE
E—EREORLh 2 HINERLCnB 2 &b, APTO
REAREHRENTRD Bhic, —7F, AAL X in vitro
B LV in vivo HERD Wi\ T d BREMERO BN
BED T, ZOZ Lk, AAL OR@EERE
FRITENBDEEL bR
x & B

Acetaminophen (AAP), Phenacetin (APT), Ace-
tanilide (AAL) DYt thBEHRIEDOHFES in vitro
L in vivo OFEFRE v THEAL.

1. in vitro Rk (CHO-K1 g% A\ = EERER)
AAP oz 2Bkch b, APT L AAL iXg#<h -
fo.

2. in vitro SCE (Sister Chromatid Exchange) 2%
SR
AAP, APT, AAL DWW PThiBEETH -
3. in vitro fRGEEILRER
AAP, APT, AAL Dw¥hd REERER IV
SCE Bariatcd - k.
4. invivo BB (=v 2R AVIEDE X OEER
1 BRI
AAP g XU APT oML @Dk, AAL IgkkC
550712.
5 invivo B (AAP ik s~y 2B X
V'F o £ = — X A & —DOREERRD
AAP oBtERD k.
X ik
1) Annual Report of the Cancer Research Ministry
of Health and Welfare, 1976
2) HFERT, BHFRT, PERE  KuHWER,
30-2, 48, 1979
3) MEHHEET, FHEZ, FEET, THEE : ®WK
e, 30-2, 51, 1979
4) Natarajan, A.P., Tates, A.D. and Vogel, N.
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5) MHAHFETF, FTEHR, FRETF, PEEE WK
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7) Ishidate, M. Jr., and Odashima, S. : Mutation
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LAS 2457 ARBELEONMACDONT
xRk EETY F B B F*

Immunosuppressive Effect of LAS-treated Antigen on Mice

MIEKO SASAKI* and TOSHIKO NAKAO*

The effect of LAS (linear alkylbenzene sulfonate) on antibody production was examined with mice
immunized with SRBC (sheep red blood cell). Animals, which were treated with LLAS one day before
or after SRBC injection, did not show any difference in antibody production, that was assayed by
the titration of serum immunogloblin or by counting of the hemolytic plaque forming cells (PFC) of
the spleen, from the control animals immunized with SRBC alone. On the other hand, animals
that were simultaneously administered with SRBC and LAS showed marked decrease in both humoral
anti-SRBC antibody titer and PFC production. Serum IgG level of mice injected with SRBC-LAS did
not show any response even at the secondary and tertiary antibody responses, while insuch mice, IgG
production was enhanced after stimulation with SRBC alone.

LAS, as a surfdctant, causes hemolysis of the erythrocyte. But antibody production of animals
immunized with SRBC hemolyzed with distilled water was not suppressed as greatly as LAS-treated
SRBC. It is suggested that LAS modifies antigenicity of SRBC, probably some surface marker will
be digested partially by LAS, but it may be that the immunological memory for IgG production

remains intact,

Keywords : LAS, Mice immunized with SRBC, Suppression of IgG production

53 =

EYEM 7 LAV BV AN K VENE (Linear Alkyl-
benzene Sulfonate, LI TFLAS ri§3) OEMHILDOWT
B RRC BTN E T4 DERN S h, K
BEoD LAS Xz & A KBTIV EOERAE LT
WHE Faik LAS BEREBO—RE L CTTORE
IG5 BEe oW TRk, ERRE LU, <
Y ARK TS5 ey Uk (sheep red blood cell, LI F
SRBC g9 #uEhx Aic. LAS 2HREEORH
BB E LAt SRBC HikD BT HIF
& Hhy, PR AelsE Liogaic o2tk
HOWHMRE 2B Z LB FPHERC L VB L DT,
SRBC & LAS %FE&EELIBEE&DH SRBC Hitk
EEOEBNELEPOLRERE T -, ZOBR,
LAS ¢ X pififkEE OMENIHIE ThH 5 SRBC DIfE
2 LAS X o TEBMishB 1D THH 5 L OfERN
Bohie, & Z DEBRRTH SRk HkEE oML
RIEBY O FERREC B LR LRI R
. ZOBSOERBIECOWTILE LIKRENNET
HBHNB, PikEEBFOMESL SRBC ofiRkoME

DD DERILERRE LD 5 Dhdahisy,
W& S UFE

KRB L L CORERER L ICR =v 2, 8@4
¥ L O 16~200 4 DS BV T,

FlEEBRE LT, LAS 2HE LFD 5\ IdiRER
EoWMBRE L EHEONBES Y B L, HKE
LTz PBS (v vERRBEABAHEK) T 105 cMEL
7= SRBC (HABED %Ak, 20 10% SRBC 0.1
ml PHEBEREH LTy A%AEL, 35 1ERE
B Y T-7. LAS (fEE7 +5 A KK, Lot
No. 141) 130. 4% %W & L, FD0. lml 24 & Rk,
BAECIHURERSED 1 HE, 1 BReEEREH L.
LAS w5 z2v e —0 e LTt PBS 2Hw, W
BBt LAS e PBSO. Iml %84 L, =
DERBRTITI6~20BS D=y A% B, 1FHE4ATEE L.
WEIGREH 4 B BIRERD < v A% EBE U T ES A
Lo A EAMRE LR, UARCLETO-Y A
ZER L CHE A O 2% .

Hilf SRBC & LAS %S LB OWTE
BIELLHF L., 84D ICR = v 2354 A

* UL SL A A T S AT T

160 FAFHFERE AN 3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
241, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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Table 1. Schedule for Immunization

Code 1st Ag (0 wk) 2nd Ag (1 wk) 3rd Ag (B wk) 4th Ag (7 wk)
AA SRBC-LAS SRBC-LAS SRBC-LAS SRBC
AC SRBC-LAS SRBC SRBC SRBC
BB SRBC-DDW SRBC-DDW SRBC-DDW SRBC
BC SRBC-DDW SRBC SRBC SRBC
CA SRBC SRBC-LAS SRBC-LAS SRBC

CB SRBC SRBC-DDW SRBC-DDW SRBC
cC SRBC SRBC SRBC SRBC

185 S0 7 B, Table LR UIcfEA 7 &
2 = VIR THRER T, HIEE L TIX10%SRBC
£0.4% LAS (31EA), SRBC rE#HEK (HEB),
SRBC & PBS (JiEC) #H+LBEALLCRIE
HELcob X SEHEL, £00.2ml 2~ AR
WH Lre, @EfER 18, 58, 7THHELEY
oo, BRMTMEEGEZEHL, 2,3,5, 7, SHARST
Thofe, 1~7THAF TR~V ADERHFLH» 3 VY
TR GBOTDZ Lic L hARME Lie, M E~~

P2 Yy ME (IS AEBHE) i b, OB
~= b7 )y FELBEIDELL, LERSOLLE
RrHC, fiffiEe c4CRFEELE. 8BEIIZD
RERE X b &Rz Tt -7

MEAEML e Y ORMBBERIEE I 72 &4 PV
—~Y g VBRIV ThoTHELR, 377 Vv—1+E
©0.025ml DMEL X4V o — X —% BT 2 AR
L, 10% SRBC0.025ml % &k — i, BEELG
OB ERICHESHEGE L, FOROBEOFELHEL
fo. HEE -, £, +, H, Ho b BRECEKL, HB
EOWEME R L HFREERE S - CTLOMmEEOHa(Mm
L, 224 hF bz~ (2ZME 2B Ttk
PitkffioEeit, mE% 0.1M 0 2ME && 1 HRK
CTEMEFRL, BRIC305EE L-D0BH10% SRBC 0. 02
ml ¥z, AECHEL.

O PEEERII S = v F AR Y AEES S — 2
ek - THEELL.

_ 5 #

SRBC #fzs LAS HEDOREEHEIRE RS diT
1Tl o IeFHERORR % Table 2% X 0* Fig. LigRd
Fig. 13 £ # o<y 2 miBFoi SRBC Hifkl 0Z1k
%, Table 2 X OMMGEEMBEELRLILOTDH
B, BN EFE AT L Db @R b0 %
Ak EWLA, ZoOERICEY SRBC ¢ LAS #EKK
BHE L BB ORTEEEOIHAR BNDL Z LN
BL7. LAS » SRBC #&o 1 HHl, H5Wz1H

Table 2. Direct PFC of Spleens from Mice
Immunized with SRBC, and Effect of LAS-
treatment

PFC/spleen PFC/10¢ cells
SRBC+LAS 43, 8-180x10? 7.8-12.5%10
SRBC 39. 6-270x 10° 2.6-15.3x10%
LAS 1 - 9x10? 0.3~ 1.4x10
PBS 2. 5-4. 5x 10° 0.6~ 0.7x10
SRBC--LAS 33.6-64.2x10° 4.2- 4.5%10%

SRBC+LAS : Mice were injected with SRBC
‘ and LAS together.

SRBC-—LAS : Mice were injected with LAS,
a day after SRBC.

L Ui BE& OHbESL SRBC 0ak#fs Lic
avbe—LAECTH-Te. LAS B¢t PBS &
R~y 2 79 v FOfifbEs 2 RE, 55\
TARHRR LD LB, )

REEEFITHD LASIK L o ThibXhs SRBC
OWIMA = OPEELEMEOHERTH S L TFRI D
T, LAS wixnpme, HBKCILEMEEILEL
7o, Fig 2~ 3 i Z DEBROEELTRT. O BRENMDL
LAS & & 2 HifFEAIMEI RO X 57 HANED S
fis. 1) LAS A SRBC C4E Lz~ ATik=2 v
be - B (CHD % L0 K X » SRBC 251 s
B (BE) i~ TmhiaMaMvET 5. Fie2
ME #EhHidkdig (6@ omEiidlnE Ly, 2) IgG
BEOWHNL, $£2WR, #3RMENRC L - ThithE
ERREES R A TL A bR (AA-2W, TW), L
Tl CZOHMAITEE A LN IeM Th b, IgM ges
EHEVMEIXhT Wi Eabnd, 3) Znk5
7B SRBC oA CEMME TS &, Thi CiEk
Bz bh v 1gG BEAITMOR L K2 in B
ha. 4) FTEKE X Y EmE ¢/ SRBC CEiyh i
L aieiy, HiEEEIER S ¢/ SRBC CH%E
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Fig.1. Anti-body Production on Mice Immunized with’ SRBC
. SRBC+LAS : Mice were immunized with SRBC and LAS ‘together.”
SRBC-—LAS : LAS injection 1day after SRBC.
LAS-—-SRBC : LAS injection 1day before SRBC.
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b5 iR TrREFIhTHNB 2 &N
FHIha, HAEBEER—Baiicn IgM g4
MET, REMRSHERTS & 1sC EEAERICAS 2
EREBRTWBR, IgM gAMb 1[G B b #
2 bR L oS hs, LASHEE SRBC i3
GCEETITIEIZ M B D TR WS 55
REBEFNC X - CHRMBOBEFRERE D X 5 2Bk
B 5150, {ERENLRRILRLET - Tt 51,
LAS Ao REEBEFIC OB TR T ATFETHB.
¥ 1S EORBRIER SHETT 20 & DItk T,
COBRGRHROBLCEETS D THY; LAS &
LB O REED B\ TP E A Mo Bt B R
BELRNDDEELLRBN, TORCHELTLSHE
EHLEBRHETTH TP E L,
B #
LAS o~y AFfEEEC RS JIF TEEC OV TR

7. LAS #FE % 5 SRBC L {iic~ v AR
EST 5 &, MAHAMiR X ORI O Hifk o 4 St
B Ui, MR 7 = 7 ) volgG iRk,
EERERNEE T TR EALEM LA o, &
AL DELE R SRBC T @k 5 Btk
LRIDNDT, o SRBC OGN LAS LS
SRBC o R0 LIBE T2 0 L Bbh 5.
B E X
D kT, FI=EEKT, FRIET @ EREHER,
25, 655, 1974
2) BEER, KB K TE 3, ARE— THSR
& FREDES, 26-2, 67, 1975 v
D) KIAT, BWET, FIISET, MKEE w0
AR BOREEURERR, 27-2, 105, 1976
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VBN -n-TFILOEET v Mo XEFTEE
X R B OI¥ kK B B ZY F K ® F*

Toxicity of Tri-n-butyl Phosphate in Male Rats

HISAE OISHI*, SHINSHI OISHI* and KOGO HIRAGA¥*

Keywords : V vEE + V—n—7 5, tri-n-butyl phosphate, J##:5 v b male rats, F{: toxicity, mMIKEERF

& blood coagulation time

# El

VYR TY =R T OVEIREERE, FV Y viRinAlR X
BSSAF 7O FHEFILE EUTE L ERAE T
%. Meijers 3 £ 0% Van der Leer? i 1974421z, Waal
JIl> Brakel oS Ty VBT FANKRHEINICE &%
WL, Grob? L BENLDY vEE L Y = AT A DRE
FREL TS, i, AERKWTHIITHEECEA
FECERT 5 BEOHEBF ALY VB ) =AF 4O
ERENEADRRETHOBREINTHBY, Z0k)
2, Y VERNY =RAFATBRER R A SR, Mt
DoH D, ENERCEEEREO—Fied = &
Bashs.

LB VBBEFI=AFAD—DTHE Y VEEL ) 75
DTy PTHEMEEREL, UTOMAEELD
THETS.,

kMR S TS RER A%

1. SEERREN R IT4EB 4840 JCL: Wistar
% SPF ks v » (AAZ7Vv7) ##EHALL. S b
TREIUE O 7o b — BRI TFHET Lictk, DToERe
Auvie. B¥e—REWAETE (FiR 22~25°, BE 55
~60%, MBELIEED wwCEMNCHAT L.

2. B¥ ERCIIAEMEETERR LY vER b
Y-n-75 1 (Lot No.PKG7991, [JF TBP g3
BHERLC. :

3. BEFZLIUHE TBP %5 +FEHARE
R (7 v7 CE-2) 0% CHHEHD, 0.5%, %icik
1B oEAETHRML, 108HEHERI 2. KL H
B fFisihe . :

4. WEF%

a. FE, FHERE SKELYEBRHEL, ERE
%%ﬁfloﬁ:.

b. 10BMEEE, 5 P REE E0L, O¥ERE

R oREY &FHe k5 RRNEE ROk BT
Bt X OBMOEBRMEL T o7

c. MBEFHEE Bx v BRE(TP LT —
Biuret 35), 72 2 —AE (Glu—Glucose-Oxidase #),
mEeEEE (UN—Urease-Indophenol #), =2 v x5
m — L& (Cho—Liebermann-Burchard ), 2 A%
VA FY R YT VAT 4~ & (GOT—
Reitman~Frankel ), 71 % I VEBBEYAEVERNTS v
A7 3+ —¥iEH (GPT—Reitman-Frankel #£), 71

8
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ERRERRE (H)
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# L Ty rOBERIVBRERCE JIETY VER N ) -n-T F A DS

W OR o 0.5 % B 1%
% iy
W E 91.1+ 5.7 89.7+ 8.3 90.6+ 7.0
B K & 446.5+37.2 368, 8422, 8k 300, 4428, g¥bk
s B A
% 2.1:4+0.1 2.040.1* 1.9:£0, 1¥*
(0. 46:0. 04) (0. 530, 03)*** (0. 610, 07)***
e i3 17.4+1.7 19.0+2.2 18.9+2.6
(8.900. 20) (5. 1340, 34)%** (6. 07 +0. 36)***
B & 3.1+0.3 2.84:0.3* 2. 60, 2%%*
0.70£0.03) (0. 77 0. 04)H#* (0. 8540, 06)***

1 EPE L BERE (@ 2T, BB, WRBTI0E, 0.5% % X001 BRI TH B,
v 2 PURMEERLER (g/100ghE) %R, ERITRRE L OMHEFNEEEY =T,

# P <0, 05,

##:P<0. 01,

*#k: P <0. 001

# 2. Ty P OMEHES B L O IERERRC JIETY VER b Y -n-T F L O R

s BB 0.5 % # 1 % %
BzvarBE (g/dD) 7.1£0.4 7.5+0.6 8, 240, THF*
72 —28 (mg/d) 186.2+7.8 126. 847, 8% 115. 7411, 2%¥*
REsEs (mg/d) 11.2+1.3 13, 6+ 1. 7%* 14, 752, 1F*
2 VRS e -8 (mg/dl) 86. 8410. 7 92,0411 0 105. 516, 2*+*
F b+ Uy aB (mEq/D 13943 13745 13842
# 9w Ak (mEq/l) 7.6+0.7 7.3+0.5 8.1+0.5
By sk (mg/d) 14.8:+5.4 17.8+7.5 14.7+2.4
B RERE (B 102420 151 + 40%* 210+ 50%**

4 {EREE R ERFEELRT. BRI, WHBERI0E, 0.5% 8 X001 SFHRIETH S,

EETHIRE & O ERNERERY T,

*:P<0.05, #*:P<0.01, *kx:P<0.001
HBYVEARAT 5 2 —EEE (A-P—Kind-King ) ©
FEIT ABSEE (HITACHI M-400 Automatic
Analyzer) Cfilswiz. 2 ) v=2A5 5 — EiFEH (ChE)
vr Garry-Routh % L v fImE L. MEF MY 7 A
B M) txyvai K REEKEHCLY, Eic
Ay sE (Ca) i Connerty 35 L U8 Briggs Ok
OCHRIE LT,

d. B4¥ & OUFHER Potter-Elvejhem B ke 25 4
e L H0.2M b U A —HEEREE (PHT. 4) Tk
P4 AL, REDF~ ML 3,000 EEECLO A HE
EOLLEEY Y v=AT 7~ EEEIIEC AW §l
i ChE JBBllE L ATt T.

e. AERIVHRERY, FRIEDODIIRE &
», TP, Glu, UN, GOT, GPT, Al-P, Na % k¢
KIXER O e bR B TR E T - 7127, FRETN
T Student’s #~test X b R FRBE R T8 o 7.

HRELUICER

GEOFELER LAY, AEGIHMES X ORKE)
OO EHREROKBELYR 1 CRT. BERORKG
B RBRC I U CARREAD L Cnie, #BEHOMH
PHERE LRI, RE#H L VAR b o,
FHARHEREIINREE, 0.5% B, 1%Hrountt
hER22.9, 19.5 K80 17.48/B/5 » + TH ot B,
KEGABEN e ole. 1 %BHOMEBBOMNESR
ERBRCITERCE» o7z, MOBESERORM
XEPRHERE B Uic fo b IR E RIS S & ik
Br#E2Hh3®,

MERS B X O NEgEEREN O BRI RT. TP
& Cho 111 B EHE T, iz UN 1k TBP @5
AHELABELVEBC ALV, 2hbnbE
BEEOL Uik aiE L bhb, NERER R TBP
BEOMBTR N THREL VERCERL Tz, &
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% 3. Mtk » P OmEEREERCE JIETY VEE
b Y-~ 5 DB

xR R 0.5% % 1 % ®
GOT®  135+22 107+ 15%* 1044115
GPT" 37.6+7.4 30.6:4:4.0%  30.6:3.9*
AlL-P* 24.447.7 17.6:4£4.8%  18.9%5.5

E4 HHESe O Y) veRAT T ~EEECE L
F3) VB N Y -7 F L DS

A EETFE L R RE L R T, BB, YRR
1F10KE, 0.5%F X0V 1 BFXNIETHS.
EFEIEHRRE L ORI RN AR ELRT.

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

v Sz VvEBFFyeBERIS VAT IS —~¥
Hik (Karmen Bifir)

N TNEIVBEAMEVERIS VAT T~ HEE
#: (Karmen Bfr)

= TAhVERAT > & —EiEH King-Armstr-
ong Hfr)

DI D TBP mERERCERC/ERATsrE R
EFBEERY N L CHENCBERCBEr 5252k
BRRERD. ‘

MBHREEOKEYR 3R, TBP REFHHDO
GOT % X0 GPT 35k, »00.5%%E#D AP &
BWABE L VEBRET L.

Mg, BN X OO ChE El 0 iR 3% 4 wrd
B> ChE §E#EN20.5%, 1 %HLbNBRELVERLE
FL T, FiEe e ChE Bl AREN R -
%=, TBP 388 VL&MW Thb o s ChE Hik
MREEIND Z EEL bRIcH, SEDOERTILT v

r @ ChE E#k% TBP It X » CTREEShinh o .
L#A>L Sabine ¥ X ¢* Hayes®? 12 TBP kv t OfRIMER
¥ L OmEE ChE WEEEHEET I LREL 5. EH
b1 invitro DERFCe b DI ChE HEigEs TBP k@
IVMEEIND Z LEHR LA, fMmiF ChE, 5»
bR X OUFED ChE HEEIL in vitro TIXEEX
highotc (KA, RBERT—4). UEDZ b,
TBP o ChE HEMFERRIIFEE 2 EL bh %, Mo
ChE EMA LS LBEHEED L ZATHTH 5.
: ] =1
Y YER Y Y n- TS AR BRI L TR T v b

AR BE 0.5% % 1 % %
M #%" 1.5x0.5 1.940.7 1.7+0.6
g 8.2+17  1L7£3.2% 10,312 5%
o 45%1.9 5.3+2.4 3.9+2.4
A4 ERFE L REREY T, B, R

13101, 0.5% % X001 BEUIIIETH S,
EHINERE OBHENEEEY R
#:P<0.05, **:P<0,01
m  pMSH/Zr/ml Mg
o~ x1024MSH/4/mg # v 78
= x107'pMSH/4y/mg 2 v 28

HHEERI Gk, 2 ) Y=AF 5~ EERIIEES A
7, MERERFHSER LA,
B MREEREECERII WIS BEE R
TR e U E T,
X i3
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Res., 10, 597, 1976
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3) RETRERERENRENEEE @ LREEpEE
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Observations of Postmortem Changes in Course of Time on Rats kept in

Low Temperature

YUKIE TADA* NORIO YANO* KATSUHIRO YUZAWA¥*, AKEMICHI NAGASAWA¥,
TAKASHI FUJII* and KOGO HIRAGA*

Keywords : ZE#£45{k, Postmortem Changes, $ » } Rat, {§{f Low Temperature

#®

BEAR TRRABET TORCEHYOREIEETH
B8, FECHRROGEFEHRELORBUILAIRN « Y8R
MRS EREC T D EAS . ML, YHBE
BHRRCEES » P RES hicBADOREEREL,
BRI LR EN « ABFACHEL, TOBERHEL
7ebD, FERBTELIREE 2 TR AHEDGIRIC X D E DRTIHEN
ERER, BrBECX2BERRENL5THY, #
THRBE D T DITIRT RO AR ITFT D & &4
B3 Lo, SRTLRTHYLRR LB E <o
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% 1. ERH TBZ 5 oM@ s iR (1)

(=R 1)

e E A

No. TBZ (mg/ke)™ ﬁﬁg% YNy S — NS SO
1 1500 H B (SS-19% 9 ] 0 1.57g
2 " W B (SS-18) — — — —
3 1 B B (SS-20) 9 1 1 1.68
4 " % (SS-18) — — — —
5 " B & (SS-2D) 6 6 — -
6 " BHEFET (S8-17) - — - —
7 750 BHEFET: (SS-17) —_ — — —
8 " B B (SS-20) 11 0 1 1.90
9 " BHEFET: (SS-17) — — — —
10 " B E (SS-20) 8 0 0 1.90
11 " W B (SS-1D) — — - —
12 " B B (SS-2D) 8 5 0 NT#*
13 0 W B (SS-19) 12 0 0 1.63

Y —~7HD

14 " n  (SS-19) 13 0 0 1.63
15 I n (SS-20) 11 0 0 NT
16 " n o (SS-20) 7 0 1 NT
17 " n o (SS-20) 11 0 0 NT
18 " n  (SS-18) 14 0 0 171

#1 gg}ﬁé H B D<= v A 1500mg/10m! Olive oil/kg, 750mg/kg ® TBZ ¥ X U8 10m!/ Olive oil/kg #8534

GO o A L,

¥oC) FIERE R R,

* HiEeT.

Bz, TBZ 50mg % lml © DMSO (Dimethyl
sulfoxide) WML, ZOREY IEREARLCER
D1/3, 1/9, 1/2TREOBEREIER Lic. FRECHEK
B LOERE LTV DMSO 0 40. 01ml % A 452455
MR OF EfF < v ADOEME TS L.
% 7

IBPRRSIERER ER1 L LT, ISRy A%
6 L300 3 F, EIEI6HE Bt ¥ — 7B
Lic TBZ 51 0F V ~7HOIZREE V7oL b iEH
BOBE U, 25 5131500mg TBZ/10m! olive oil/kg,
750mg TBZ/10m! olive oil ¥ X O 10m! olive oil/kg T
B%. COREHEIEFTEHEARC S THNLRT
WAHFETHBHA, EIRIGH B o=y ATEEAER
=y AH7cD 0.5ml BE L., ZOJET TBZ 25
Lic= v ADOHE~NOHE, FEFOESE, B LI0HE
fFo B EHURR RO FEEERE L R L. TBZ
1500mg/kg #HEFET X, 1ENABART, 2 EHEE
18H B yiEE, 1TETIRHEEDRBIENSL bR RicHit
FRHEBEET L, EFAB LRI 2EOR<Y A

NHDHRTH T, TBZ 750mg/kg HERETH BHETE
T2, EL, WEEHEFOS/BHRET LDl &,
iR~ v ART 5 28EENED bR, + Y~ T
DHORECIIREIEL, MBI, B Uelisf
DFELEDIZEALERD LRI T (F1D.

ER 1 oFEFETRERREREN <Y AL 5T
SFETE, ZODOFEBLEL bhicD T, ¥y
HEBEw<2 25700 0.1lml CBEL, ~Y A Hi-bh 25
mg, 12.5mg © TBZ %EHE16, 17, 185 Hiz 3 HHE
ST HEER4 e (TBZ BB 13250mg/ml olive
oil 3 X 0t125mg/ml olive oil), TBZ HLEEBIIAEH
Fo b DERBE TS L 500~600mg 35 X 8 250~350mg/
kg/day Lg% (EER2).

ERERBT O 16 EOEHE~ Y AR ORGETE:
© TBZ Bl EaiTotck 25, BEFE, KELL
{Abhithote, BEFEFREE~Y ADID 7~
1208, I108IET, =D 5% 12.5mg TBZ 55D 2
EDfF= v AN Lic At fF~ v 2D 5T
Lo bhird o i,
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% 2. [ERHE TBZ R 5oHErs JETE (2)

(SRR 2)
No. TBZ g B/ BT RO T BT T TBZmg/kg/H**
21 25mg/mouse 10,710 0 595~470 mg
22 " GHE) — —
23 " 11711 0 560~475
24 7 77 0 555~480
25 " 9,9 0 640~540
26 " 9,/9 0 560~480
27 12. 5mg /mouse 11,711 0 295~-250
28 " 10,10 0 300~260
29 n 8/8 0 330~292
30 " 10,710 1 335~318
31 " 11,11 0 320~290
32 " 1212 1 325~272
(=8 3)
No. TBZ g He (P B0/ B B BRI TE T TBZmg/kg*
41 50mg/mouse 7/7 0 1300 mg
42 " 10,710 0 1100
43 " 10,12 0 1100
44 " 1212 0 1300
45 " 11,711 0 1200

*1 TBZ25mg # foi% 12.5mg/0. Iml o+ 9 — 7/~ ARIEHFE 16, 17 8 L OVI8H Hic 3 HEMEAHE L.

A R2ARSHILA P O TSR B BT
* 3 ERIM O
¥ GEp-Ho TBZ HbE

*  TBZ 50mg/0.2ml 4 V) — 7,/ < v A X IEIREITE Bic iy s,
% 3. HEMFY TBZ 1 5#R

TBZ g TP Fi AT B0 HEFLAFE TBZ/kg*
1:1 (50mg/m?) 12,13 0 300mg
1:3 9,12 1 100
1:9 11,11 0 30
1:27 14,14 0 10
0 (DMSO) 13,713 1 0

¥ 50mg/ml B R L LD1/3, 1/9, 1/20 WEOHFW L DMSO #HEHL UCIRR Ui, HAER24 FEE
HDFEF~ v A DHEME T IABRERRO0. 0lml ZEHF L1,

2R 24 BRI LR O AT B SR AR

¥ OBTEfFRE L 5g LB LB A0 TBZ 58 kg K8,

B4 1 Tl 750mg/kg © TBZ O RMENYE CLHOR
<Y ADRLEILRMELZ LR TW5, #EREYR
LLEBAR LA UBRAA bR BN E 5 e RNTS
Todb, SR 2 LT < 250mg TBZ/ml olive oil fRIEWE
%o Y, F00.2ml ZIEREITH H D 5 WD~ v ACH
E# 5 Liz(50mg TBZ/~ ¥ R). = D EBa kB DT
D ORI 5 £ 1100~1300mg/ kg A Ui (B
3). ZOBATLR~Y ADEEE L OHETLE AD

¥, 2FARERCHE L. HEFRER~YADE
h7~120, WEHALT, ZD5bEA—DE~TAND
dhic 2 TUOFHELF (ZO -~y ADOMBEFEIIZLI2) 2
AR AR TET Uic s, OS50 EA % CIE
HhRE L.

EH2, ER3OBEIOELT, ThboEHE
TR~ v Alck4% TBZ O RELRD S & ik
TEY, SLRFBEORFVPLELBbhi.
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WEFESRERR PEFREETO TBZ ORX
B % YesET 5 e, 50mg/min> TBZ B L 0%
D1/3, 1/9;, 1/21FFBWEMERL, o 0.01ml 2 H
EBMFH N DOBAETF~ v A DFWE T ICHES Lic
CORERT, FEF~vAOKERL SgLRELCS
&, £ 300, 100, 30, 10mg/kg YT, =+
vk UT TBZ 2RI 5 DAV B cd
% DMSO 0.0lm! » [FHEikst Lic. = DiER, TBZ
/1% (50mg/mi) 0. 0lml% FES U - 13TL D&Y
1T, 0 1/3 FRE AL L1200 3 T 2455H
DR OFEERER SR, 1/8, 1/20% R L ot DMSO
DEFHC L » TIL 1 B~14M0D = ¥ ARCFET- iR L &
btk oz, TBZ %4-1x DMSO o TS L -
THESBAITFRRL, SHLREEYEITIOL b1
2, FEEORICII LW IEE L, RS
SR LETRRERD bhinh oo,

Z B '

MBI /NG 1%, TBZ  %IEfRHio ICR v
ACREOEETD L LORBCAITNRET S = L eE
TL T2 (EE), BIBBEESARCS - TUNRS D
BEFEEBBC U CREREL RO N, ERERCIL
<~V ADEEINHED LN 3 e B R R
SEECRD, COREBELTEROEEOARERHOL
7o RB eI TBZ o @B EECET L, Ehl
Tix TBZ ¥&EE13150, 75mg/miTh by, EH2 % IO
3250, 125/mg/mi & Uich,  DBBHOBRER
IOROBEAENERCA S BETH O LNELD

hh. BRECKEREVERE LB CRBEENE

DOWIHER Db ihT, ¥icsdBoRnbic
X RHE B Y « RIAYSIRIER X D 2 b A
higw iR, TBZ REOMES, BHKLTS
BOBEOMBESE, ILEBRFEETTH TS,

FEFREERRCBEL T, ZoREETRREF~
v AT D BRMELRECE 7D T, B#EE
FHRLTLD 2%k, BEBRBC KT RERETRE
THRENRDY, ZOHRCELT RREHEF TH
5.

FA1FS B i3l TBZ oftsw 53z h
LD %y AT 7 ~8 » AHMAEBRERTHS. =
D, FEr-fl, BRI OWTEIRTE, mBosbi
HotE S X BRI O YLk s £ ORFRAT - T
Wb, ZhbD=v AR, vy ART7 Ivf VP
ALBbhBRELEES XOBROER, M~y 2l
fBRds XL O EIMRA SR T 2 EIAR A Db, WREE
LD R DBRER 5 O lcd iy T wic - T
Wi, ChBOEBHRES X OHEBRRZRFTREMEL
ZDOFMHER» BB Oh R L T, TBZ ©
PeiriR R, FEARERBERROARER LT O
<, BfFEEZTTHTL,

B E X E

1) Larsen, C.D. : J. Natl. Cancer Inst.,8, 63, 1947

2) Aaron, H.H., Schneierson, S.J., et al: J. Am.
Med Assoc., 159, 848, 1955

3) Nomura, T.,and Okamoto, E.: Gann, 63, 731,
1972

'4) Toth, B.: Cancer Res., 28, 727, 1968
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Concentrations

S. Oishi and K. Hiraga: Toxicology, 15 (3), 197,
1980
TEANMBE=ATFAEDT v MBS EERBYTH
L7 ZNVEEE ) 2 AT VOBRERERAEY VA A2~
HES v b EBOTERLE, FRLLE, = A7 A4,
€/ 7+ (MBP), =, 4V 7512 (MIBP), =/)-2-
=FA~F v (MEHP) &L 00% /4 7 F1 (MOP)
ThHDh, Chbi3EKR7 xABREMLFTETL2—-LIDE
L, 2%RETT vy FMPRHCRML T 1 EMERS ¥
Jo. MBP, MIBP ¥ X vt MEHP 3 EHEERYT
LAy, MOP 3ZfaE Ulnh o fe, FEERBEORE
Heh7 A b AT r VT ER L, BHREEIRS LT
IHHDORBRIIC=ATADERE—-FHLTCEY, 74
WEEE AT OERERER XYV =2AF v E20 DX
D, FORBYTHDLE) ZAFARIDEDEELD
iz,

Biological fate of butylated hydroxyteluene
(BHT)-Binding of BHT to nucleic acid in vivo

Yoshio Nakagawa, Kogo Hiraga and Tetsuya Suga:
Biochem. Pharmacol., 29 (9), 1304, 1980

WO CIEH L BHT %5 » PEDEE L, IF
DR VA28 OB LA U BERBROWTRE L
o, # vy HSEOZBAERTERE 6 RHST RSk
D, DBERA Ule. —75, SRS E O HETHRERERT
BmL, LEHgRCSTL—EOMEEHER L. i
RNA Ao W gtaRi Ry ieiiin g R L, 18H%T
X DNA D18, 2 v 27D 3B ETHsT, BT
hOOBOTF LA LSBT = 7 AV e X — 8]
WET v PERCTHThEHMERNA ©170%, DNA
©153%, # vz T154%) Ui,

Effect of pretreatment with butylated hydroxy-
toluene (BHT) on binding of “C-BHT to lung mi-
crosomes

Yoshio Nakagawa, Kogo Hiragaand Tetsuya Suga:
J. Pharm. Dyn., 3 (6), 314, 1980

fifs 7wy —ak UC-BHT ofE&icowt, BHT
BB X &% in vitro TFH~X7., BHT % HijaL
Bl "VERWTE, 70 Yy —ABOTEESLE
B L, ZORAEF + 2 » s P-450
£ & BHT oxidase {FEDORA R, TSRIABD
3R DEENL BHT 5B KE L, —F, 7=/
ANEZ—ARETRBLET v P TIRED L 5 e hiR
B Y (WA RN (o

Effect of Dietary Protein Deficiency on Rat
Hepatic Drug-Metabolizing Enzyme System

Sumie Kawano and Kogo Hiraga: Japan. J. Phar«
macol., 30, 75, 1980

We have examined the effect of dietary protein
deficiency on rat hepatic drug-metabolizing enzyme
system for a period of two months. Cytochrome P-
450 and by contents in liver microsomes, which were
plotted on semilogarithmic paper as a function of the
time of deficiency, showed biphasical reductions during
protein deficiency: rapid decreases in the first 3 weeks
were followed by more gradual decreases. However,
the three enzymatic activities examined, i e. amino-
pyrine demethylase, aniline hydroxylase ane p-mitro-
anisole demethylase, were not reduced at a uniform
rate. In the earlier phase, activities of the former
two enzymes were reduced more rapidly than that of
the last phase. This biphasical and non-uniform
reduction of enzymatic activities suggests the existe-
nce of two or more cytochrome P-450 subspecies in
non-depleted male rats. Intraperitoneal administration
of well-known environmental pollutants, polychlorina-
ted dibenzofurns and biphenyls (100pg and 100mg/
kg, respectively) to the depleted rats resulted in a
marked induction of drug-metabolizing enzymes. How-
ever, as the deficiency became more severe (2 mo-
nths), the induction declined to a considerable degree,
especially in the case of polychlorinated biphenyl

administration.
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MEET, HASE STRIET, PEEE: sossk
ELBMLADTy MIkB 16403 X AMERRASE
B (VRL0BASHEILOINWT)

A ARIRFESE94 2 (1979. 8)

PIET, FRIET 77— oo F—Eh&
FTNRFCILORE
gE52Mm B A& kAR s (1979. 10)

FREIEF, FB X :Na, K ATPase Q&% 0
[CLXBAEELYTa=y MEE
$E52[E H Atk fbar a4 (1979.10)

TR K, BEET, FRIET, RFEZ=ST, HES
B RmBREOBRE LT OME
£E52[ A AR AfbE&ks (1979. 10)

RBLFF, K W&, FRET, $E X :Na K
ATPase @ Showdomycin A=

U562 H A4 bR Ak (1979.10)

MBRET, WAt FRIRT, PERE  Y0A4K
EWRLADT Y MCLB 7T BREHEBRARER (704
DIEPZEED)

HARFERELEI0064 (1980.4)
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WHAK, Dz FRIETF, SIES  HET
MsWTHR LA CPC BREEHRIMCOVTOR

=4

R

PRA2[E B A MEH R4 (1980.4

FRREIET, BAZET, FE K BERNHEER
AIS-CPD D{RELHE
5528 B A4 (1980, 6)

KEEZ, PHRE 797 VBI AT LEOREEER
fEM
25530 H AR R4 (1980, 3)

RS, PREE, AREH: STFLEe s
MLz (BHT) EFSHTFOESE
AAFERELE10042 (1980. 4)

EE 44, FHEHEE : Butylated hydroxytoluene ¢
HmHFEHR : FEI /70 ~LATO740F/x
REL MEETRTS AL RFTINLERBIC XT3
2, 6—di~iert-butyl-4-methylene-2, 5-cyclohexadieno-
ne OHEER

B5625 B ATEEELBIR IS (1980.6)
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