Table 3 Water consumption data and intake of AA

Group Water consumption AA intake
(ml/mouse/day) (mg/mouse) (mg/kg/day)
Young
Control 4.9 - -
100 ppm 4.2 11.7 21.8
200 ppm 3.0 17.0 412
400 ppm 1.2 1.1 462
Adult
Control 8.2 - -
100 ppm 6.4 17.9 22.5
200 ppm 5.4 30.1 38.6

400 ppm 3.8 42.1 : 59.2
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_ Table 4 Final body, absolute and relative lung, liver and kidney weights of young male gpt delta mice

AA
Item Control 100 ppm 200 ppm 400 ppm
No. of animals 10 10 . 10 4?
Body weight (g) 23.21 £ 0.76 2152 =107  18.08 £ 1.62"* 7.63 £0.53™"
Absolute (g) .
Lungs 0.13 % 0.01 0.13 = 0.01 0.11 =+ 0.02™* 0.07 £ 0.01*"
Liver - 1204007  110+011 096 +016 032 =% 0.04™"
Kidneys 0.34 = 0.01 0.32 % 0.03 027 £0.05  0.13 +0.02™"
Relative (g%) ‘
Lungs 0.58 == 0.04 0.60 % 0.06 0.63+0.08  0.93 % 0.11
Liver 5.19 = 0.24 5.10 = 0.39 5.29 & 0.53 426 + 0.62
Kidneys 1.45 % 0.05 1.48 =+ 0.06 1.50 + 0.14 1.63 £ 0.10

*. *%; p<(.05, 0.01vs. Control group
2. Of the mice treated with 500 ppm AA, six animals died at 2 to 4 weeks.
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Table 5 Final body, absolute and relative lung, liver and kidney weights of adult male gpt delta mice

AA
Item Control 100 ppm 200 ppm 400 ppm
No. of animals 10 10 10 10
Body weight (g) 30.57 = 1.43 2857+ 1.69 2836 = 1.84  19.68 & 2.21**
Absolute (g)
Lungs 0.16 = 0.02 0.17 % 0.01 0.16 = 0.01 0.13% 0.01**
Liver 1.51 % 0.15 1.47 % 0.13 143 £016  0.78 +£0.12""
Kidneys 0.43 % 0.05 0.43 £ 0.06 0.41 £ 0.05 0.27 + 0.02**
Relative (g%)
Lungs 0.52+ 0.04  0.58 % 0.05 0.55+0.04  0.65 %005
Liver 4.94 + 0.31 5.12 %+ 0.62 5.05 = 0.35 3.94 + 027"
Kidneys 1.42 + 0.12 1.51 %+ 0.21 1.45 = 0.09 1.39 £ 0.10

*, #%: p<0.01vs. Control group
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Juvenile rats do not exhibit elevated
sensitivity to acrylamide toxicity after oral
administration for 12 weeks

Shigeaki Takami,”*" Toshio Imai,” Young-Man Cho,* Kumiko Ogawa,’
Masao Hirose®* and Akiyoshi Nishikawa®

ABSTRACT: Acrylamide (AA), a neurotoxic, testicular toxic, genotoxic and carcinogenic chemical, has been reported to be formed
in processed food, and sensitivity to AA intoxication in childhood is a concern. In the present study, to clarify the general
toxicological profile of AA in juvenile rats, subchronic toxicity was evaluated in F344 rats administered AA in the drinking water at
0 (control), 10, 20 and 40 ppm, presented to the dams (three per group) immediately after the birth of their litters, through
lactation (3 weeks), and directly to the offspring in their drinking water after weaning for a further 9 weeks (12 weeks total).
Treatment with AA caused a decrease in body weights in 20 and 40 ppm F, females, compared with the controls. Average AA
intake throughout the treatment period for the 10, 20 and 40 ppm groups after weaning was equivalent to 1.0, 2.1 and 4.4mg
kg™ body weight per day, respectively, in males and 1.2, 2.5 and 4.9 mg kg™ body weight per day, respectively, in females. No
toxicologically significant organ weight changes were observed. AA-induced histopathological changes were limited to focal
degeneration and necrosis of the seminiferous epithelium in the testes and desquamated epithelium in the ducts of
epididymides, noted only in 40 ppm males. Taken together with previous reports, juvenile rats are not necessarily more

susceptible to AA-induced toxicity as compared with young adults. Copyright © 2011 John Wiley & Sons, Ltd.

Keywords: acrylamide; juvenile rats; histopathology
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INTRODUCTION

Acrylamide (AA), a vinyl monomer that improves the aqueous
solubility, adhesion and cross-linking of polymers, is used as a
mobility control agent for oil recovery, a flocculant for
wastewater treatment and soil stabilization and a reagent for
scientific research (IARC, 1994). There are many reports
demonstrating various toxic effects of AA in experimental
animals, including neurotoxicity (Burek et al, 1980; LoPachin
et al, 2003; Tyl et al., 2000a), testicular toxicity (Burek et al., 1980;
Yang et al., 2005), reproductive toxicity (Tyl et al., 2000a, b) and
genotoxicity (Maniere et al., 2005; Paulsson et al, 2003; Yang
et al,, 2005). In addition, AA increased the incidence of lung and
skin tumors in mice and consistently induced mesotheliomas,
thyroid follicular cell and mammary tumors in two carcinoge-
nicity studies in rats (Bull et al, 1984a, b; Friedman et al., 1995;
Johnson et al., 1986). The International Agency for Research on
Cancer (IARC) has determined that AA is probably carcinogenic
to humans (group 2A; IARC, 1994).

There have been several peripheral neuropathy cases as a
result of AA intoxication by potential occupational exposure in
man (Garland and Patterson, 1967; IARC, 1994; Spencer and
Schaumburg, 1974, 1975), but environmental exposure under
natural conditions, except for cigarette smoking, was previously
thought to be excluded and controllable in the general population
(Bergmark, 1997; IARC, 1994; Spencer and Schaumburg, 1975).
However, in 2002, new analytical data from Swedish scientists
showed spontaneous AA formation in fried and baked foods at
various concentrations, e.g. moderate levels of AA (5-50 ug kg™')
were detectable in heated protein-rich foods and higher contents

J. Appl. Toxicol. 2011

(150-4000 pg kg™') were detectable in carbohydrate-rich foods,
while AA could not be measured in unheated control or boiled
foods (<5 pg kg™) (Tareke et al,, 2002). The Joint FAO/WHO Expert
Committee on Food Additives (JECFA) concluded that the average
AA intake for the general population and high consumers was
approximately 1 and 4 ug kg™' body weight per day, respectively,
with margin of exposure (MOE) values of 200 and 50 for
morphological changes, such as demyelination and/or degener-
ation of axons in nerves in rats, 310 and 78 for induction of
mammary tumors in rats and 180 and 45 for induction of Harderian
gland tumors in mice. These MOE values are relatively low
compared with other genotoxic contaminants in foods (JECFA,
2010). Furthermore, human exposure levels to AA from cooked
foods during childhood are estimated to be higher than in adults
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