Chronic Effects of Methacrylamide — 12 Month
Study of Administration in Drinking Water to Rats

and Mice—
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Table 1. Estimated methacrylamide intake by drinking water per unit body weight per day

Methacrylamide intake (mg/kg/day)

Methacrylamide

concentration Rat Mouse
(ppm) . A
Beignning 3 months 4-12 months Beignning 3 months 4-12 months
200 2.8£1.07 1.2£0.3 5.1+1.3 3.3+1.4
400 5.0+1.6 2.3+0.6 10.6x3.7 6.1x2.1
800 9.6+3.0 4.6x£1.0 17.5+4.9 9.5%4.6
1200 16.2+4.4 T7.1%+1.8 20.2+6.2 19.3+9.8

" MeaniSD. Number of animals in each group was from 18 to 20.
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Fig.1. - Body weight after treatment with methacrylamide in
rats (a) and mice (b). n, number of animals. —@—,
control; ~-(O--, 200 ppm; —A—, 400 ppm; --A--, 800
ppm ; —@ll—, 1200 ppm. *P<0.05 vs. control by ANOVA
followed by Dunnett's multiple comparison procedure.

«~—2=,, time period and the number of animals used.
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Table 2. Half maximum inhibition dose (IDs) of
methacrylamide for rotarod performance

Methacrylamide IDy (mg/kg b.w.)
concentration
(ppm) Rat Mouse
800 936 (4* 1447 (5)
1200 1106 (3 374 (3 weeks)

?  Approximate months when the half maximum

inhibition was seen.
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Fig. 2. Rotarod performance after treatment with methacryl-
amide in rats (a) and mice (b). Number of animals is 6
for each group. —@—, control; O~ 200 ppm ;
—A—, 400 ppm; ---A--, 800 ppm; —@—, 1200 ppm.
-------- , level of the half maximum inhibition. *P<0.05 vs.
contiol by ANOVA followed by Dunnett’s multiple
comparison procedure.




ARZYNLT I FIEHEN 723

RIS, WTFhOHEBCLRBREOZIRE S hi
Motz

VI. BEONIRMEEL

1. Zv b

127 BEOK SRR R EERSCARME LIRS A
ot BERTHROBEHE S, 800ppm D 1L,
1,200ppm FED 3EIZBEMORFEHIEAHE L, Z0ino
REFALLT, BTEGBDOIEAEZETHHD8H -l Z
OFRRNBREDS v MTHRDLAI.

2. ¥UA

5, PERABI2Yr AU OBRZEIC, 800ppm B L
1,200ppm B L EFD, BHROREHEEXETHL D0
Dot MTRHEEEEKG Sy Ah b/ N EOEBEORENEDS
hic. BER-RCHETCOPBEL, 1MUY 1~4E,
BE 1~8mm OHRTHIIIERTA 7. £BEBEYD
124 BRI EF20IEHT, Flizadbe< 1 HULOEER
ARAL LB HEIE, FhEh 200ppm; 13, 400ppm; 12,
800ppm ; 14, 1,200ppm ; 13ETH H, AE—~RIGEKIIERT
fehots, ERNBEOITICLEENRLRL.

K. REER

LBEEUET, BAEERIUCHEENEZOFHEMO—

Fig.3. Group atrophy of the rat gastrocnemius muscle
after treatment with methacrylamide at 1200 ppm for 12
months. Reduction of a few muscle fibres or the type of
group atrophy is seen (arrow). H-E stain. Xx50.

HICE P EER RO 00, HEES IUR LML
DR E— USRS —E T » 72,

X. i E(t

1. 5wt

1) #RER

KB, MM, BRI EOBREFCOELIIEL Ehich -
fo. BBEMETIZAF T 4 v EBEART 800ppm L L, BEIE
ERCBEORMEELABEI . =R BB ERC
BUTh, 800ppm LLED & T RIAK 5B T LB R S
R OFEREOERE, R EE SN,

2) &
TRUOBREO L QCRIB ST, BHEHEMHICTRD
BME EEIA. ERLLF TR, —HsETHlE
BULEABEOEELHR I, R3ICRREHDO | fliFR
L7z,

3) FURER

1,200ppm, 127 AHEED 2Bt 2 = 1 FIREXZD LA
7z,

4) ¥

800ppm LA R RIS 5 F 0 — i Fffu D Bol B I A 8 22
Ehiz. OO, BE, BIR, BELIEELT
Wiz, L L, REMEOREIZED bhish -,

2. TYR

1) w7

K, M, FECIESRTREE(LRBE I h o
BB TIZ, 400ppm LA ED, L RIIEERT, =AY
Bl EERCEHRMEOER, HEEIBEIhT. Z0K
{LIRREIIC EQICEZETH -1z (K 4a, b).

2) %

Fy b ERBCTRCOBED L QRIS T, PHET
ICHIRDOEEERDED bR

3) M

WRTHE S ERIIR 1R - AR E oG 2
Eli. FEABREOERRIERTHDY, RECELLAL
HoEFAGC—HEag N mb5hi.
HswgED 1 flaxRL7.

4) FF

400ppm LIEDOEHIHRERTS » F ERBRICEREEIED S
e, ZARNBROEMETFCLBEI L.

5) O DB

Table 3. Blood biochemistry after 12 month’ dosing with methacrylamide in rats

Blood biochemistry”

Methacrylamide
concentration TCH PL 7-GTP
{ppm) (mg/dl) (mg/dl) au/n
0 55.3% 2.7 171+£33.4 57.4+14.6
200 83.6+21.9 190444.5 77.5436.6
400 122 +47.7 261+73.8 74.3+15.9
800 134 +58.8 266+63.4 78.1+48.0
1200 208 =+863.1* 378+£88.3* 109 =£48.1

Y Qut of 24 examined, 3 items which had dose-related changeé are shown. “ Mean®SD.
Number of animals is all 4. * P<0.05 by one-way ANOVA f{ollowed by Dunnett's multiple
comparison procedure. Abbreviations: TCH, total cholesterol; PL, phospholipid; r-GTP,

r-glutamyl transpeptidase.
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Fig. 4. Poserior tibial nerve above the ankle of the control
mouse (a) and the methacrylamide-treated mouse (b) at
1200 ppm for 8 months. Shrinkage and loss of myelinated
fibres, retraction of myelin and corrugated myelin sheaths
are seen in-the treated nerve. Toluidine blue stain. X 40,
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Abstract

Chronic toxicity of methacrylamide, whose industrial use had been expanding, was studied by administering it to male
Wistar rats and ddY mice in drinking water at 0, 200, 400, 800 and 1200 ppm for 4, 8, and 12 months to obtain basic infor-
mation for health control in chemical factories. After the 12 month treatment period, some animals were kept for recovery
observation, for 12 months in the longest case. Water and food consumptions were not different among control and treat-
ment groups during the treatment period in either animal species. Body weight gain in rats receiving 1200 ppm was slightly
but insignificantly suppressed compared to the control during the treatment period, whereas it decreased significantly in
mice receiving 800 and 1200 ppm. Symptoms of peripheral neuropathy including hindlimb weakness and abnormal gait
were detected in rats receiving the highest dose and in mice receiving 800 and 1200 ppm. Walking performance on a rotat-
ing rod decreased significantly in both rats and mice receiving 800 and 1200 ppm. Hemograms did not change significantly
in either animal species. In rats, dose-related increases in serum total cholesterol and phospholipid content and y -glutamyl
transpeptidase activity were seen after 12 months, although the increase in the last item was not statistically significant. Rat
urine after 12 months did not show any significant biochemical change. In mice, a high but dose-unrelated incidence of
multiple lung tumors, which were diagnosed histologically as alveolar type II adenoma, was observed to be greater in the
treatment groups than in the control. Group atrophy of the gastrocnemius muscle was detected in both rats and mice receiv-
ing more than 800 ppm. Some rats and mice receiving more than 800 ppm showed a distension of the urinary bladder.
During the post administration period, pigmentation of body fur due to urinary incontinence in both rats and mice, and
symptoms of neuropathy were advanced, especially in rats receiving the two higher doses. No significant differences in
absolute or relative organ weights were seen among groups in either species after either treatment or post treatment periods.



