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A7 VNT I FOREEREREMICET 255

FRREEFHIELHE CEAE  AGRRREIE)
A S S
(CE# 143 A 1 BZH)

AZZ7YN7 3 F (methacrylamide, MTA) OfifEBREFER L 2 OBELHEL I T 272 5
W, ELLTYYREMOTHRELL. #2007 3Rk, 1H1E, S5 BEEERSES. £
1Ak &, SEEERNRS (WFnd 1 ERSEIX 2.35mmol/kg KE) 005, 67 BRIOBELMET
IS OREER R, $obb, HARSHTIISTEFI6N (30%), | HH S5 TIL380EH 8 T
(21%) TWIFN b RBEARDHHESOWNBEHCORKAER 8T 118, 2.1%) 2 &6 _TEH» -7 . FHESE
REZE1~2mm T, RETTAOEEN 1HOL, 2OMTIH2~4 BNEESNT . EHEHC
3, 2FLHRIEO EEMEERO LD TH-7. [“Cl AF 27 VLT 3 FHSBROMARBAKETED
AMiE, BTROEL, I, M, B, Mo chiiuic. ElhaseEo — R Eao0Ee Bl
n, BERIMTRNE BThol:. SEOMBMEBET R bL, 2-F4Fv 77 /vy, 2-F4+vy
FEUBIUFIVIRERLOTEAIZYNT I FD invitro B2 7L F ARG TRTRET
Hote. B, HEBREEVEORBMCBEE T2V I FA VS TILFALINSYRAT 25— PEHRI
voturoouRrErEEEL LLEE, Y AMFON 1/100EEHERTOLTH - 1228, 2
FZ7VNTEREEEL LIOERE, FORSIBOER,ER LY. =7 RS 70V —AD P450 =ik
B S SRTES, ERBTREBRALUT THo7. vUABLUT v Mt 70V — AR BT 2888
BRLIEMEIE LT, AF 7 UNT 8 FiZ, invitro, invivo & I2HEBERIT I hhot:. UEAF 2
UNT S ROERADS, BEME, McBly 2RBNEHE, 25N ZRADOBEEHELER, 252
VA7 2 Pl 2MEEEOFRBFE LT, MEBES L ORSHESEET 2 LifgZans.

Key words methacrylamide, mice, lung-tumour, metabolism, mechanism

of action

A7 797 & F (CH,=CCH; CONH,) (methac-
rylamide, MTA)IZ, 727V V7 3 FOHEED 1D
ThDH, BEEREETEICSVT, KBEER) = —
PHREARV>—OFRE LT, ITELEEMERL
T3 BEEMOT 7 I LT 2 Fid, ARPEERE)
VITRBHEREERS I sEZ T I e g Ty
3. ZOWREMER, T2ULT I FOHELMET
LUK ORDRENLENTEBY, AF27VALF IR
KETA20ELTIE, THFE) =T XM Sy (7
ZEW L BHEHNDH 2. Hashimoto 517~ 7 AT,
AT ZYNT S FOMREEIZ, 7707 3 Fick

BLT, =50y FEETHIE%THE L LT3,
% 7z, Hashimoto 5%iF, 74 ¥, Sv bBLU~vY
A, BIZyHFTOHEP»RBERINE S, [*C] A
FZIUNLT EFERAVTHS»ICL., 727UNTE
FIECMEOY VERTEIC L 2 BATEFEMICET
BEGEOHETIE, WFRLLEENTED R TLE
W —F, SV RFTIN, N, N2V INT 7
DAT IR, ZUVSNAZIZYLTIROIDOL
REVA VBEETIE, 13 2BOYLERTH
TRAERERRLEY. BE, 770073 F0OR
HEECOVTRELOARLHZHRT, 257 )N

Abbreviations: DNCB, dinitrochlorobenzen; DTNB, di-thio-bis-2-nitro benzoic acid;
GSH, reduced glutathione ; GST, glutathione-S-aralkyltransferase ; MTA, methacrylamid-
e ; PB, phosphate buffer ; TCA, trichloro-acetic acid




AT Z7INT S

7IRBIV, TOMOBEROBUEBEICOVTI}
RS TwuEY. Lal, BEOWET],
72UNT S FHBEECY Y AMBEEMESHERS L
0 2T, SEGEC, AZZ7VAT I RO
HTEREEHES LR T B LD, UTOWEEBC
otz Thbb, 7, XFI7VAVLTINEIVA
CRYELES U LBEOMEFRECKAEHEL,
OWTTYRARBIETSE [YCl A% 7Y N7 3 FOM,
FOMOIEIRICBY 259, IWOKMEBEE~ADRAY
Z7YNT 3 F® invivo TORBEB L TAZ 7YV
73 ROy AMEBIZB T2 in vitro LY in
vivo TORBETRI-. 72, W, SAREYWEORH
wBEET BT 70y — 2 P450 OEM T L B
1. —iic SH K#l (HgCl, 2 2) &, oz~
oY —A e RIGL T, BEABRLCNT 2 BERIT %
BrTZEDNHISNT WS, X¥2Z7UNT S RRIE
Eerbvb, SHELRETA I LBHONTWED
TR, ZOWEIC L BHHIZ BT 5 ARG~ O
PR, IO, TYALLITT v b OB
saY—L%xFAEL, in vitro BX U in vivo TOR
EERRELL.
HEB L UFE

I.LE %

AFZYNT L FiE, FEHEHE (Eastman Kodak
Co.,, USA) B & UlsttE 23-[4C] x# 2 ) 7 3
¥, 204 Ci/mmol) (HRREFIWER, RiEN) £ A
Wi, 2 FAFVTTF VY, 2-TFTAFYVFIL,
FryvizuFny £ FEME, KR %,
DRERTRTERERVL.

0.8 %
ddY R~ X (M EREY, #i) CERERLR
58#) B & U Wistar Rt 5 v b (BRI, &
) (ZBRBELARS 588 2RV, EBRPEYICE,
kB X CERER MF () =07 VER, BR) 2 H
HEs w7,

. Shipnisk
BB A ERRIC 1L, <7 X2 2.35mmol/kg K&
BO LD, D1/28) OXFZ7VNLT I RELERK
BREeLT, 1H1E 5 OMER, 721, 188
5[, RN RS L. B BAoMRETES
L, s & Mo #EEE 0L 2 RIRAICERE L 2.
SRADHEBENES LYY A 2B it L
1z,

IV, iAo LB
R E S RS 0% kv~ ) VEER, 8T 7 4
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YYIFELT, HE X D XET THEL 2.
V. ['Cl 22 U073 FOEBRSH
1.Ci/10g A& (4.7u mol/10g) @ [“C] 25 7V
VT I NERERKBIHELT, v 7 ABERC 1 B
57, 305 cEmL, ~ %Y Y ABEEREETED
BELIDLEOMBEHERZIZIHER -1 2, EF
FmERML:. ERBEELZFELL0L, —8 Y
50mg) 21K A v 7 (Aloka, X)) HEBEL, ¥ 7
WA F v ¥ 49— (Aloka, HF) TRES . B5
Ny FVEREy v Fr—varvhr vy — LS
Analyser (Aloka, B®R) T 1 SRFHRAIL 72 GHEsmE
67~68%). B 7-lE3ix, K 3ml iM%, Potter-
Elvehjem BREYF A F—THREYS XA —b & LTz,
ZNW10% b Y 2 o VEEER (trichloro-acetic acid,
TCA) #inz, 2,500rpm, 10FEOL LD B, THE
2EE TCA THEL:. 2EOEE*EbE, 20
0.5ml2E->TyyFLr—F ACSIIOSvA—F, B
) 10ml 2Nz, KA EEY > FLr—varh
v vy —TEHE L GHEEEE0~91%).
VI, BEER A 422 YILTF 3 FO invitro TOR
I
Solomon 5P DFHEICHEL, 13mM O 2-F 4 Fv
TFE/vy, VFEAFYYFYUBLITF IV OB
BB EYAIE (0.2N, pH 7.0) & 680mM D X % 7 v
7IREMA, SPCTRIGE®R. 1, 2, 5, 108
BRICED 2 1 %, BBz o~ b (VYRS ATOS
Vb)) (FBMEE, KR wWARy ML, 4V 7ass
J—=n/K 2.3/1) KTEBTRE L. B,
Buchanan O FEWICHEL, 0.5% Y AT 4 » ORERE
W GN) 2RE L0, 85°CLOARMMEAL 7. R
MBEELT, AFZZ7INTEFORDICTIIALT S
FERIES ROV THEEOREEB 4>
7.
V. s & UFREBS S U IRV —LSE
0.1M #%EE4E ¥ (phosphate buffer, PB) (pH
7.4) FRALTTYADOME X URFED20% &€ ¥
- b EMED, 2000Xg TMBELLIOB, LiEE
120,000xg T 1BEHRLL, FE (YA L) BL U
WD 70— LGE R R
Vil, JIWEFF S TFPILFLEFEIT R T 27—
+ (glutathione-S-aralkyltransferase,
GST) RIE
1.2, 4-¥Y=burzoaxy¥r (2, 4-dinitrochlo-
robenzen, DNCB) #H&E & L HIE.
Boyland & Chasseaud @ F#"99 ¥, 30mM
DNCB, 10mM ZET/ V¥ F 4 > (reduced glutath-
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ione, GSH), 0.2M PB (pH 6.5) BX Utz > ¥4 4
Wul #F 2y VPTACTRIGE Y, £E-
GSH BEHOERE2VEEE TR - HIEKER
340nm).

2. AF VAT EREELURHE.

10mM x5 7973 K, 1mM GSH, 8L U
0.1M PB (pH 6.5) #fnz, 37°C, 6021 > % =2
R—FL7:DB, T0%:BFHE 2 WML, 2,500rp-
m, 1053EELL, 20 LB 0.2M PB (pH 6.5)
LU 40mg/100ml o 5,5-YF 4 B R-2.= h nEEE
# (5, 5'-dithio-bis-2-nitro benzoic acid, DTNB) # 1
%, 410nm BT ZEEEEREL 27,

IX. P-450 mRIE

v AME AR A fEE (W/V) OB EIL R
0.25M v =2 $5¥8 # iz , Potter-Elvehjem Bk £ ¥+
AHF—TKEIA— P EL, 2,000xg 30E 0%, L
HE 120000xg T1EFELELL T, BBED I 7 @
V- LG EERI. I O5E % AV T Omura & Sato
DFEDICHEL T P450 B REL .

X. BEAMRIEOMES

1. invitro: EE~Y 2D 3 7 0V — ARHIC,
BASEE 10mM O A5 27 VL7 2 K&z, 37°C,
603t v Fax—bLDB, ZO—Hx20%
TCA, 0.67% 2-F 4 /SAEY — LB RN, %
WHEABPRTISMA v Fa—r LD B,
2,500rpm 107#@ELL, ZOEEFROTO= ALY T
AT FEEES 5350m CHAEEL:. KEAR
CRIEOBENBEMEL LT, X 27IAT7 2 FOR
b Dz FeSO,7H,0 % BMEE 0.3mM ThNZ 12 3%
oW T, EHROUEERB IR 7.

2. in vivo: 2.35mmol/kg BED A Y 7Y VT 3
K&, w7 ABMEAIKC 5 ARERRSL:05, Bl
OHETH I 70V —L%2FABLUL. ZoEkz2W»
T, LR AROAETHEERRERT2HE L.
IODFE, AY 7 VLTI ROEME L UITCTDA
YFaX—-bRBILBbR»oT.

XI. Z0E&

IVFALABIUVIZ0Y —AREOEHERN,
Lowry 22k o7,

X1I. $EEtSaEe sk

BRAEOEDBEL, Fisher DEBRERFERE I &
D, ZEMOFEOEZDORER, 1 TEEBSE
# Duncan OFEHKEY IC L o7, p<0.05%2F%
L.
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1. X222 UNTFIVFRETIRCET 5EER
&

Rk, REKOHIBEDONERH, A% 7007
Fx 1A 1M, #55BEENRSE, 8L 1S
&, 5 EEBARSECBT MESREROREE
xRS, WERETIIERE 6 7 BB CHESL 220083
ZI1EOABEEOCHELE 2R, 6 7y BHOKRKER
i, 1/48 (2.1%) THotz. AF 2V LF I K 5EE
mEREETIE, J#EEH»S, RERZIROBEEY
BB o, 64 BTIRI6EFIIZI20E, 67 Bfo
WMFEEFRIT16/57 (30%) 4oz, 1 HB & 5EKS
BTk, 27ABCRUDTRERASNR, 678T
W 6IEHIC 6L, 67 AMDKEETIE 8/38 (21%) &
Bofe. AFZI7IUNT I REE2HOBREREER, v
THORNBHORER L, ORTEREEXRTH
(p<0.01). &8, 67 AMOHKE, BLUMEER
i, 3EMCEEEI ok

II. FhRES OBEFMNERR

FREE L, PIEREICIE, MIREHMCEHE SN2 EE
T, KEBEHBRE2ELL. RELEFVTFRHER
1~2mm O/NET, FEAERITFE T A DKL 1{E
DH, FOMTIR 2~ 4 BEREEI .

HBFRC i, £fl»Mial o kEMREROE
BT, 77 7RBEROEEREIASNT, REX
LRMAORER, BERLED S o. EE
DOMEHBEER]L (@, b) KRT.

Tablel. Lung tumor formation after methacrylamide (MTA) administration in

mice
1w 2W 3w 2M 3IM 6 M total
Control 0/5 0/3 0/5 0/5 0/5 0/5 1/20 1/48
MTA TI* 0/5 0/8 1/9 2/9 1/5 0/5 12/16 16/57**
MTA II° 0/5 0/5 0/5 0/6 1/5 1/86 6/ 6 8/38**

E 2.35 mmol/kg, once/day, 5 times, ip injection
2.35 mmol/kg, once/two days, 5 times, ip injection
**p<0.01 vs. control by Fisher's exact probability test
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Fig.1-a Lung tumour (arrow) in mice 6 months Fig.1-b Increased magnification of Fig.l-a.

after intraperitoneal administration of 2.35 Tumour is comprised of alveolar type II
mmol/ kg methacrylamide once a day for 5 epithelium (arrow), and no Clara cell prolife-
days. X20. ration is seen. Histopathological diagnosis is

adenoma. X200.

Table 2. Distribution of radioactivity in tissues 3 min
after ip [MC}-MTA administration in mice

Radioactivity g %"

Total Supernatant Protein bound (%)

Blood 11.1° 10.2 8.1
Cerebrum 2.4 1.7 29.2
Cerebellum 2.8 1.7 29.3
Lung 8.0 7.6 5.0
Heart 6.7 5.9 11.9
Liver 12.6 11.3 10.3
Kidney 33.2 26.3 20.8
Spleen 8.3 6.8 18.1
Testis 5.0 4.5 10.0
Gastrocnemius 4.8 4.4 8.3
muscle

2 count found per g tissue/count administered per g
bodyweight X100
mean of two experiments
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M. ["C] A2 2 YILT 3 FIEE5RBARENEEN
5
£2i, vUVRTH ["C] x#27UA7 3N 1EkE
HERES %I B T 5, MBARSEED S %R
T, eREEREETRVE S, F, ik, B, Finc
sl L. R, BREEENEETH . &
BB BAHEOEARBERE2SH D &, HRRE
FUBTRLEL, B, L, Rifvs.
IV, BEERCHTZALZ22YLT IFO in
vitro TH 7 IILFILIERIE
M2k, Boro- b 754018257, £ED3

BOARY MZ72Z7IALT IR, BEO3EEAS 7Y
VT IRD, ThZFh SEOMEEE L OLGEMER
BORBGTHE. EOT2ZIVNVT IR 2-F %%
VTFIvy, D TFFFVVF IV EDOREERY %
BBEH, AFZUNTIFTE, 3EOTFhOEEE
WY BREMLBE I hehoTz.
V.DNCB#EH ¢ LIBE0, vV XMl LUK
o GST &t

#3313, MBLUHBIT 3, 120,000%X g EL b
(z>%44) ®, DNCB ##8 & L735E80 GST
EHERRT . Invitro TAFZ YA T I F (10mM)

Fig.2. Thin-layer chromatogram after a direct reaction of 3 nucleosides

(each 13 mM) in vitro with acrylamide (680 mM) or methacrylamide
(680 mM) at 37°C, pH 7.0 for 10 weeks. Two x| of each reaction
mixture was plotted on Silica-Gel- 70 plate (Wako, Japan) and
developed by isopropanol/ H,O (2.3/1) for several hours at room
temperature. Spots are detected by spraying a 5% solution of cysteine
hydrochloride in 3 N sulphric acid and heating for 5 to 10 min at 85
°C. a~c, reaction with acrylamide ; d~f, reaction with methacrylamid-
e. a and d, 2-deoxyadenosine ; b and e, 2’-deoxycitidine; ¢ and f,
thymidine ; g, adduct of acrylamide with 2’-deoxyadenosine ; h, adduct
of acrylamide with 2-deoxycitidine. No adduct is detected after
reaction with methacrylamide.

Table3. GST activity in mouse lung and liver with DNCB as
substrate

GST activity (mM min™ mg protein™)

in vitro® in vivo®

Lung Liver Lung Liver
0.64:£0.33(6)° 8.98+4.36(6) 0.40+0.04(3) 3.87x0.64(3)

b mice treated with MTA

8 normal mice ¢ mean+SD(n)
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L6034 Fax—bLI, EEYRAOLEE, B&
UAZ 2 U7 ER%1H1EEESERE LY
20 L1E, WThOHECH, GST FiEiE, FFss, M
DHIEDERTR L. invivo TOXF 7 Y LT 3

RIBSEETIE, MEL D invitro 1K SXTET 2 A
Y Oy
VI. 22V NLTFIFE2EBELEREN, ¥IR

fis & URFO GST &

A&7 VLT 2 ROMB & U BT 2 HASEE
BB, AF VLT IFREEL LILBED,
Wis X OO GST WEiERLLON. RAWXTT LD
iz DNCB ##E & LBE AR, oL nidn
RaEEMEEZTR LY, HEOZIE DNCB 0581 T
o tz. E7- in vitro & invivo DELED LN
ol

VI YRS 2 Y — A0 P-450 &M

<Az uY—AB T 2EYRHEBEREES
BTz, P-450 BEHFFEL fop3, 450nm I24EY T
pE— 27 RHBE L2 o, FEHCAIE LTI,
0.372nmol/mg 27 uV—LEBHTH-7:.

VI, *YUABLUSy MBI 2RV —AICB 508

BRI T AR YLT I FORE

AZ 7 VAT I FOMES B2 EERRLEE
ANDEERTANL D, TUABIUVT Y MO
VeLliZDWT, 227V NV7 IFOEH% in

vitro 38 & U in vivo TERAIL 7. R5WRT LI,
AYIZIUNLTIRBIVABLIU Iy PZBWT, in
vitro, in vivo &bz, iz 7 oY —ADREARL
WEERRIZEShhol. —F, BEMBYE LT
vz FeSO, X, invitro TRV ABLU Ty b L d
CHEVEEARLOFBIEREERLL.

% S

E=— LV BRENRET2Z2IVAVRLEY EFHREN LS
YIER, DFHICEET 3 ERSOERREERE
B, ERIEETERTCEBREORE, PHEE
BIUBRRESE L TLCALLRTWS ., —7, Z
DEOEME, TOUHE» sEFCHL THESME
B—RIZEW I ETHIshTw2, 208 LT, #E
fbe=—nx/ v-—WEEOFMERE, 77UV
=M U VEREEORES, 77VLVT I FRREEOS
FHR LY, FOMnDH 5.

SEERDHF A7 IATIFR, AMBIUE
EERBY CHEESEE2TT I LBMoNTWVD T
JIYNTIRFEEEDLIDTHS. B, #5700
FINEED, TZULT I NBEEDFIZC TR
TOMBEBEREOREN AN, EEFELOHL
WERESE LT WD, FE, EFEAFZ7ILT IR
REB-UATOMEBRE*RFENCBET 2L L
HIZF OREBFEEES T 3 0 OEBWEE

Tabled. GST activity in mouse lung and liver with MTA as

substrate

GST activity (¢« g hour™ mg protein™)

in vitro®

in vivo®

Lung Liver

Lung Liver

9.76+0.56(3)° 11.7x4.00(3)

9.88+0.33(3) 11.8%0.55(3)

a .
normal mice

b mice treated with MTA

€ mean=+SD(n)

Table 5. Lipid peroxidation by MTA in mouse and rat lung microsomes

Concentration of malonildialdehyde®

Mice Rats
in vitro in vivo in vitro
Contral 26.5+3.3(5)" 10.5£1.1(5) 8.241.02(%
MTA 25.040.3(5) 10.341.6(6) 8.3+0.73(5)
FeSO, 103£44(5)** - 19.7£4.5()**

a s mol mg protein™ X100

b mean 4 SD(n)

€ not determined

*¥*p<0.01 vs. control by ANOVA followed by Duncan’s multiple comparison.
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HAHTe.

<7 A B T2 EBARFREMEOMEFEERIC OWT
i3, Livingood® LISk, %< DENH L. Z0BER
HEBBEOEEIL, ~YAORKICLVENDY, B
LEERLANBLARTRTO%I b k&5, C57BL &
T, 1RBICHFELZWD, ZOEFIE, L0
SEER, +habbYEER L EENERTHEHR X
NE. Z0ZEhs, ELCART Y ADKEERR
PEEL LT, EEREEOBREE S Shimkin — ik
Lo TRIBENT L 299,
ZE2DSEOMRTI, AF27IVNT 3 Ko, EH
NREBETRREERKER2 A2V dAY RV R T,
MEE2FER Y, FEENRIOCHRTE I LN
BHomkizot. ZOEEE, EBEFRCETTH
BIBEE» % 3RETH-. LrL, Amaral
Mendes®iZ k3 &, Zho<wv A0 HRFEEMNIE
B, vV AOERS2EM DL, F20%EE
MCIHEL S MDD, ThRBYVIBRETRELL D
DHBBOEEIZIZ EEZLSN TS . Kimura™ii,
NBELFCLBE»S, AEECELL, ECE
ANEETT RN EREBL TR, SEOFETI
BEHEE 6 7 BETELLY, BRBI bk
FEROBE (ORR) T, BEO—HIcAEEOHBS
BB LRTBYY, AF27V07 3 Fick 3 ES
ZoWTH, RENLEBEROBE{COTRELE X
5N, AZ2INTINODERLETORETHET
JUALTIFRIROVWTIR, EEBIURKBY2EE
WRO%ENSH 2. Tabb, ICRSwiss H¥ 7 2
T, 1EY%eh 3EE2EM, BROKES BRE5E
75, 150, 300mg/kg) L7zd®H, 2.54g © 12-0-
tetra-decanoylphorbol-13-acetate %38 3 [a, 20:&H#
FREBAL-5HE, | FRICK%DC YA TEED
JEED 5 VIZEN, EABCHORED S VIE
OERMNBED SN TVLED. AFEOERE2T 7Y LT
I ROERBETRET S L, HEBREENFE
WEELIELRESN, T UNT I RHHEER
EDA Yy -5 —LRVBBLLEZLNTWVLEY.
LB = & 5 iERREOREEBIMRITE <
H oIS K DIRENH DS, T OEFERNFER
BlzonwTid, BTHEENS{REATVE. &5
EZEEIL T, BEEAYZ2IALT I RERAVT, B
HEARSHOMBBKAIE L, REEOEASE DR
EEEFFEL. ZOBR, xF7YLT7 I PO
BIA2SFERE, F, Mk L EfinT, ENE
WEERLL. ZOSWEOTOMEBEODFEEER
i, KB, DY, 2P OMRERSCE, Bhricds

RTEVHOD, IEHTHL ROBEENRDLSH
fo. ARACEWE CHEBER LOBSOBRIDLT
X, BEEAOXRES Oz, BIEFRAOALR
B b LTS BEEAOHEEWEEIN TSN, &
EORED» S, MTRRREDAT Z VLT IREE
BECERET ), ARECOBBEELNEIVES
ZrbRBENT. i, RRICIDBEMEAY 7Y
N7 2R QEREEMUFMEZOHEBEAEARR, I
TIAF, Mik% & KR, &b EVE #960%) 25U
T3 ZDZEhd, TYVARBVWTY, ZOWE
DRVELEEDHE, BELEVLRESEOTREMEL S
D, FiSE~OEERIRLRVEEZLSND . {b¥
MEC L EBUROBEE LT, BBRIINT 2%
MBEOT7 VFNMERIEBH SN TWE®. BEedho
TIZIUALTIREOVWTE, REZEBREE LD in
vitro iIZ B B FEAMESHES IS EN?, THEEYO
EW, fizeasonsBEER:OBBEESRLS
nNTwa® Larl, SEIAFIZUNLT I FEDOWLT,
SEOBBERICR > TANLERTIE, Betis
sy, EBER e ORBEEIERTE Lo .
AZZVNTE FOEBRARBICEST 2 L BES
N3 GST EHE, vV AMBLURFIEZ2RT, in
vitro 8 & OF in vivo THE L. Z0D&FER, DNCB
PEELLLCEAWMERRE LW, M6
T, #91/100 GST I\EHEER L. LorL, 257Y
NTEREEEELLEBERFCSSAAT, GST &
HizizRES L, FrRABECRBING Z L0l
ez o, —7, BP0 7 oY - L FE
T 2 EAMHBERIEE L P450 0BE»SBET S
LRRAL. FORBE, e v AFTIE, BE®RoXHE
B IGEVEERE S Y, esu iy, HEE
FLTTHh -7z, HiE#o P-450 EHEQHEIC 2V T
i, 0% ORE LD TEWE™ £7213, mKO
BACLZHEHE R LEOBERERLTVE. 20
ey, RYAMICBIBAAS I UALTINDIY
OV —ARICLAREIT, »o T T AFTHASN
FoIEHE® I ORTEFRLEL SN,
XZ7YLT I RO= Y ATEBHRCEST L
(LRI DL TERE T 2 oz, 0@kt
EERGICHT B AF 7 )LT S FOBELFNL.
—f i, TRRLEY R E AR L RIG O RENF
ERT LD mnD, ERRTERT 2 8RLE
BEOSHDREBII OV TIREOWENDH Y, &
ERIEERRC X3 ) > SREBO B RN EE
., hiz kB RERECET B L URBEL EOT
Whi SN TLEY, BECEEORERIC OV TE,
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REOBERCELCESYOMBERHZ 2, BRELR
EOMES LS, BErAVLIATVEYT VYT
VFEREDERVWE. YYABLUZ Y MNETO in
vitro B & UF in vivo, WEFROFEF Y, A5 7 VN
71 FRISEERCRISCHERRZS ko7, —
5. BHETEYE L L TRV RBE—%IE 2 ORI
L THEWEESRERLL. Litti->T, SEOD
BES B, A7 VLT F OBRCEERIEOEE
LA REEAOHE I LTRSS L EE
iontz.

PE, AFZZUNT7 S FOFEBREREBRFICOL
T, SEOEFENIRFT 2B 22708, ARED
ORESECHES T 2B ER RS R BSBROFE
rLTESh TV, EEREFOSCOVT, #
BEROT I /EOINLREFYVE, SH &, 20O
ADTNVFNMMUERBSED SN TNRED. A7 N
FIRIEZDWTYH, YRAFAY, TAIFAENL
TOBEET7 M EFVMLERO MRS H 5 . £z, #Hib
ST 7YV N7 PP B X CEMBEROT 7 ) v
ZPUABEDNT Y, invivo DRETEH L OERE
DEESEBBE SN TS . BB O2WTIE, B
BUBREYEN, BB owTid, AHPBLUV
B c B0 2 REENMRESNATVS. XF 7 )0
FIREZO2WTH, SHEHEORGEEF LI, M
EEWREFRIAOTEEEN VoL EEZ LR
5.

##

BRAERECERHE L CREAZOLARAL D2 H
3, AF 27 VL7 I F (methacrylamide) o ffifEHEF
HERFELTHLNMIT AR, ELLTTVAZALT
RETL, UTOREERB .

1. A2 270472 RiE, 1AL1E, ks EEE
WiE, £7-12, 1EBE, s EEENES (1ERE
Bidwh b 2.35mmol/kg) 6 7 AR OBEEHAM +
1230%, B L UNRICEBOREE A BERT
ARl B b SR OBRETH - 72

2. ["Cl A% 27Un7INEEHIBMIZBY 2
ERABsREO I, B, I, mK, B, FoR
Binstz.

3. MHEHIARED > HH5 %O BRSO EH
BEEMAECRD L.

4. AFZ VLT IR ESEOKBEE LD in
vitro TOfFEEHIER I LR b o7,

5. MEESEOS NS F A ST INVFELLT
VA7 x5 —¥ (GST) iEHi, Yy=torzoox

®

Cr2EEE LRSS, FOR1/10T, AF 27U N
FIREEELLLERE, FedRCEEERL
A

6. =AM 70y —A0 P450 B, FFiC<
ERTEL, EEAERRUTTHo72.

7. v AR 70y —20RERBIERITIINL
T, A¥ZVNL7 3R, in vitro, in vivo & b IZF#
ErRIZE&hhroT:.

8. LLLOBE#MES L VKPS DHE» S, £57
VT E R OREETREE L L TER L OR&EES
B5L23Ezohi.

E i3

IDRMXEFLEHHIIYD, JTHEHEPVLEE R LLEE
FRERCEE L g T, IREBILIEHL 0 THA

W EE LREEOERS, ECRHENERE v
BB OBREAIIC, BBV LET.

X [

1) Singh, H., Vasudevan, P. & Ray, A. R.:
Polymeric hydrogels preparation and biomedical
preparations. J. Scientific and Industrial Res., 39,
162-171 (1980).

2) Spencer, P. S. & Schaumburg, H. H.: A
review of acrylamide neurotoxicity. Part 1.
Properties, uses and human exposure. Can. ]
Neurol. Sci., 1, 143-150 (1974a).

3) Spencer, P. 8. & Schaumburg, H. H.: A
review of acrylamide neurotoxicity. Part II
Experimental animal neurotoxicity and pathologic
mechanisms. Can. J. Neurol. Sci, 1, 151-169
(1974b).

4) Dress, D. T., Crago, F. L., Hopper, C. R.
& Smith, J. M.: Subchronic percutaneous toxicity
of acrylamide and methacrylamide in the new
born rabbit. Toxicol. Appl. Pharmacol, 37, 190
(1976).

5) Hashimoto, K., Sakamoto, J. & Tanii, H.:
Neurotoxicity of acrylamide and their related
compounds and their effects on male gonads in
mice. Arch. Toxicol., 47, 179-189 (1981).

6) Barnes, J. M.: Observations on the effects
on rats of compounds related to acrylamide. Brit.
J. Ind. Med., 27, 147-149 (1970).

7) Tanii, H. & Hashimoto, K.: Neurotoxicity

of acrylamide and related compounds in rats.



436 %

Effects on rotarod performance, morphology of
nerves and neurotublin. Arch. Toxicol., 54, 203-213
(1983).

8) Hashimoto, K. & Tanii, H.: Percutaneous
absorption of [“C] methacrylamide in animals.
Arch. Toxicol, 57, 94-98 (1985).

9) Hashimoto, K. & Tanii, H.: Mutagenicity
of acrylamide and its analogues in Salmonella
Typhimurium. Mutation Res., 158, 129-133 (1985).

10) ICPS: Acrylamide. In Aldridge, W. N. (ed.),
Environmental Health Criteria, pl-121, WHO‘,
Geneva, 1985.

11) #Axfk, BIREF : Acrylamide FHEE O g
B, BEREFESE, 3, 40 (1987).

12) Hashimoto, K. & Aldridge, W. N.: Bioch-
emical studies on acrylamide, a neurotoxic agent.
Biochem. Pharmacol.,, 19, 2591-2604 (1970).

13) Solomon, J. J., Fedyk, J., Mukai, F. &
Segal, A.: Direct alkylation of 2’-deoxynucleoside
and DNA following in vitro reaction with acryl-
amide. Cancer Res., 45, 3465-3470 (1985).

14) Buchanan, J. G.: Detection of deoxyribonu-
cleosides on paper chromatograms. Nature, 168,

1091 (1951).

15) Boyland, E. & Chasseaud, L. F.: Enzyme-
catalyzed compounds. Biochem. J., 104, 95-102
(1967).

16) Boyland, E. & Chasseaud, L. F.: Glutathio-
ne S-aralkyltransferase. Biochem. J., 115, 955-991
(1969).

17) Ellman, G. L.: Tissue sulphydryl groups.
Arch. Biochem. Biophys., 82, 70-77 (1959).

18) Omura, T. & Sato, R.: The carbon monox-
ide-binding pigment of liver microsomes. I
Evidence for its hemoprotein nature. J. Biol.
Chem., 239, 2370-2378 (1964).

19) Wills, E. D.: Evaluation of lipid peroxidat-
jon in lipids and biological membranes. In K.
Snell & B. Mallock (eds.), Biochemical Toxicolog-
y, lst ed., p138-141, IRL, Press, Oxford, Washing-
ton DC., 1987.

20) Lowry, O. H., Rgsebrough, N. J., Farr, A.
L. & Randall, R. J.: Protein measurement with
the Folin phenol reagent. J. Biol. Chem., 193,

265-275 (1951).

21) Duncan, R. C., Knapp, R. G. & Miller, M.

C.: Introductory Biostatics for the Health Scien.
ce, 2nd ed., pl37-159, John Wiley & Sons, New
York, 1983.

22) Creech, J. L. & Johnson, M. N.: Angiosa-
rcoma of liver in the manufacture of polyvinylch.
loride. J Occup, Med., 16, 150-151 (1974).

23) O’Berg, M. T.: Epidemiologic study of
workers exposed to acrylonitrile. J. Occup. Med,,
22, 245-252 (1980).

24) Kuperman, A. S.: The Pharmacology of
Acrylamide, p86, Cornell University Graduate
School, New York, 1957.

25) Livingood, L. E.: Tumours in the mouse.
Bull. John Hopk. Hosp., 7, 177-178 (1896).

26) Stewart, H. L., Dunn, T. B., Snell, K. C.
& Deringer, M. K.: Tumours of the respiratory
tract. In VS. Tursor (ed.), Pathology of Tumours
in Laboratory Animals Vol.II-Tumours of the
Mouse, p251-267, . IARC Scientific Publications
No.23, Lyon, 1979.

27) Kauffman, S. L. & Sato, T.: Alveolar type
IT cell adenoma, lung, mouse. In Jones, T. C,
Mohn, U. & Hunt, R. D. (eds.), Respiratory
System, 1st ed., pl02-106, Springer-Verlag, Berlin,
1985,

28) Shimkin, M. B.: Pulmonary tumors in
experimental animals, Adv. Cancer Res., 3, 223-267
(1955).

29) Shimkin, M. B. & Stoner, G. D.: Lung
tumors in mice: Application to carcinogenesis
bioassay. Adv. Cancer Res., 21, 1-58 (1975).

30) Amaral-Mendes, J. J.: Histopathology of
primary lung tumours in the mouse, J. Path., 97,
415-427 (1969).

31) Kimura, J.: Progression of pulmonary tumor
in mice. 1. Histological studies of primary and
transplanted pulmonary tumors. Acta Pathol.
Jpn., 21, 13-56 (1971).

32) Bull, R. J., Robinson, M. & Stober, J. A.:
Carcinogenic activity of acrylamide in the skin
and lung of Swiss-ICR mice. Cancer Letters, 24,
209-212 (1984).

33) Bull, R. J., Robinson, M., Laurie, R. D,
Stoner, G. D., Greisiger, E., Meier, J. R. &
Stober, J.:
inSencar and A/J mice. Cancer Res., 44, 107-111

Carinogenic effects of acrylamide




AZ7VNT S FOMEE

(1984).

34) Bernice, L. M.: Pathophysiology, An Intro-
duction to the Mechanisms of Disease, 2nd ed.,
p263-268, John Wileyl & Sons, New York, 1988.
35) Holbook, D. J. Jr.: Chemical carcinogenesi-
s. In Hodgson E. and Guthrie F. E. (eds.) Introdu-
ction to Biochemical Toxicology, 1st ed., p310-
329, Elsevier, New York, Oxford, 1980.

36) Dutcher, J. 8. & Boyde, M. R.: Species and
strain differences in target organ alkylation and
toxicity by 4-ipomeanol. Predictive value of
covalent binding in studies of target organ
toxicities by reactive metabolites. Biochem.
Pharmacol., 28, 3367-3372 (1979).

37) Bend, J. R., Hook, G. E. & Gram, T. E.:
Characterization of lung microsomes as related to
drug metabolism, Drug. Metab. Dispos., 1, 358-367
(1973).

38) Tanii, H. & Hashimoto, K.: Studies on in
vitro metabolism of acrylamide and related
compounds, Arch. Toxicol., 48, 157-166 (1981).

39) Utray, H. G., Bernheim, F. & Hochstein,

437

P.: Effect of sulfhyde reagents on peroxidation in
microsomes. Arch. Biochem. Biophys., 118, 29-32
(1967).

40) XEHE: TREUES L UEMSA ABLEE
CEE (FIL T, BEXT, BRHBE), £ 2K
255-287 B, ¥SHWRE ¥ —, R, 1987.

41) Oarada, M., Ito, E., Terao, K., Miyazawa,
T., Fujimoto, K. & Kaneda, T.: The effect of
dietary lipid hydroperoxide on lymphoid tissue in
mice. Biochem. Biophys. Acta, 960, 229-235 (1988).
42) Park, D. N.: The Biochemistry of Foreign
Compounds, 1st ed, p30-33, Pergamon Press,
Oxford, 1968,

43) Solomon, J. J., Cote, I. L., Wortman, M.,
Deecker, K. & Segal, A.: in vitro alkylation of
calf thymus DNA by acrylonitrile and thymine
and cytosine. Chem. Biol. Interact., 51, 167-190
(1984).

44) Maltoni, C., Ciliberti, A. & Dimaio, V.:

Carcinogenicity bioassays on rats of acrylonitrile
administered by inhalation and by ingestion. Med.
Lab., 68, 401-411 (1977).



438 N H

Studies on Lung Tumour Formation in Mice by Methacrylamide
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Abstract
Histopathological and biochemical observations were done to study the mechanism of
lung tumour formation in mice by methacrylamide. Methacrylamide was given

intraperitoneally either once a day for 5 days or once every other day for 5 times at a dose
level of 2.35 mmol/kg. During a 6 month observation period, lung tumour formation was
significantly higher both in the former group (16 out of 57 mice, 30%) and in the latter
group (8 out 38 mice, 21%), as compared with the controls (1 out of 48 mice, 2.1%).
Tumours were all adenoma comprised of alveolar I type epithelium. Concentrations of
radioactivity in tissues 3 hours after an intraperitoneal administration of [“C] methacrylam-
ide were highest in the kidney followed by liver, . blood, spleen, and lung. About 5% of
the radioactivity in the lung was found in the protein fraction. No direct alkylation of 3
nucleosides was observed following in vitro reaction with methacrylamide. Activity of
glutathione-s-aralkyltransferase in lung supernatant fraction for 2-nitrochlorobenzene was
one-tenth as low as in the liver, but for methacrylamide it was about 80% that of the
liver. Concentration of microsomal p-450 in lung was lower than the detectable level by
the authentic method. Methacrylamide did not affect the microsomal lipid peroxidation
reaction either in mice or in rats. Protein binding of methacrylamide in the lung seemed
to have some role in lung tumour formation in mice.




