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The purpose of this meeting was to evaluate the resu!ts of two carcinogenicity
studies of acrylamide in Fisher 344 rats: the Dow study, published in 1,‘,)':and the
Tegeris study, published in 1995 (2). Results of these studies were reviewed in several‘ o
memoranda and documents (3, 4). In response to numerous food additive petitions,
polymers made with acrylamide and other components are regulated for 13 food )
additive uses under 21 CFR (172. 255,173.5, 173.310, 175.105, 175.300, 175.380,
175.390, 176.110, 176.170, 176.180,177.1070, 177. 1210 178.3520). In addition,

there are seven pending petitions in which aerylam:de is used in the manufacture ofthe

4132,9B4133'and

petitioned food additive (383677, 383696, 683940, 984131, 9B

9A4175). '
In the Dow study, 90 CDF Fisher 344 ratslsex/group” Nere | grven 0 (controls)

0.01, 0.1, 0.5, or 2.0 mg acrylamide/kg bw/day via dnnkmg water for up to two years -

Ten rats/sex/group were randomiy selected for interim sacrifice after 6, 12, or 18

months on study; the remaining 60 rats/sex/group were scheduled for the two-year

terminal sacrifice. In this study, there were statnstlcally s:gnrf‘ cantly mcreased

incidences of rats with the following tumors: e

1. High-dose male rats with thyroid follicular adenomas (controls 1/80 or 2%, 0.01

mg/kg bw/day, 0/58 or 0%; 0.1 mg!kg bwlday, 2/59 or 3% 0.5 mg/kg bwiday, 1/59 or

2%, 2.0 mg/kg bw/day, 7/59 or 12%| [p-'O 014 by Peto’s mortality adjusted test]); there
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were no male rats with thyrord folhcular adenocarcmomas in thxs study

2. Male rats with testicular mesotheliomas (control, 3/60 or 5%; 0. 01Mrng/kg bw/day,
0/60 or 0%; 0.1 mg/kg"b" : or 12%; 0.5 mg/kg bw/day, 11/60 or 18% [p=0.013
by Peto’s mortality adjusted test}; 2.0 mg/kg bw/day, 10/60 or 17% [p—-O 017 by Peto s N
mortality adjusted test]) in the two hrghest dose groups

3. High-dose female rats with adenocarcinoma of the uterus (controis, 1/60 or 2%; R
0.01 mg/kg bw/day, 2/60 or 3%; 0.1 mg/kg bw/day, 1/60 or 2%; 0.5 mg/kg bwiday, 0/59

or 0%; 2.0 mg/kg bw/day, 5/60 or 8% [p=0.025 by Peto’s mortality adjusted tesf]), ‘

4. H:gh-dose female rats with mammary gland fibroadenomas or fibromas (controls ) N
10/60 or 17%; 0.01 ‘mg/kg b Tmg/kg bw/day, 5760 or 15%; e

O ne PAOL .
uu31 l\g u"w'llda'y', 171'50 Of <9 IU, c

mortality adjusted test]), female rats with mammary gland adenocarc"”’ mas (co
2/60 or 3%; 0.01 mg!kg bwiday, 1760 or 2°/ 0.1 mg/kg bw ;0.5 ‘mg/}cg
“or 10% | 622[33{ Peto’s mortahty |

or 13% [p=0.003 by Fisher's test]) and hlgh-dose fem ke
tumors of glial cell origin (controls, 1/60 or 2%; 0.01 mg g o
mg/kg bw/day, 2/60 or 3%; 0.5 mg/kg bw/day, 1/60 or 2%; 2.0 mg/kg bwiday, 10/60or
17% [p=0.004 by Fisher’s test]) '

Although there was an increased incidence of hngh-dose female rats with thyroid
follicular adenomas or adenocarcmomas (controls, 1/58 or 2%, 0.01 mg/kg bw/day
0/59 or 0%; 0.1 mg/kg bw/day, 1/59 or 2%; 0.5 mg/kg bwiday, 1/58 or 2%; 2.0 mg/kg
bw/day, 5/60 or 8%} in the Dow study, this increase was not statistically significant
[p=0.063 by Peto’s mortality adjusted test).

The authors of the Dow study reported increased incidences of high-dose female
rats with oral squamous papillomas of the hard palate or lip (controls 019 or 0%:; 0. 01
mg/kg bw/day, 3/12 or 25%: 0.1 mg/kg bw/day, 2/150r 13%; 0.5 mglkg bw/day, 190r -
11%; 2.0 mg/kg bwiday, 5/15 or 33%) and increased incidences of high-dose female o
rats with adenomas of the clitoral giand (controls, 0/2 or 0%: mg/kg bw/da r
33%; 0.1 mg/kg bwiday, 3/4 of 75%; 0.5 mglkg bw/day, 2/4 or 50%; 2.0 mg/kg bwiday,
5/5 or 100%). However, rmcroscoprc examination of the hard palate lip and clitoral
gland was performed only for those rats with palpable masses in these tissues. The
Cancer Assessment Committee concludes that the signifi icance of these findings cannot
be evaluated because neither the total sample size nor the sample size of the selected
subset is appropriate to use as the incidence denominator. ‘ -

Authors of the Dow study also reported mcreased mcrdences of hrgh-dose male
rats with benign pheochromocytomas of the adrenal gland (controls 3/60 or 5%, 0.01 -
mg/kg bw/day, 7/59 or 12%; 0.1 mgikg bw/day, 7/60 or 12%; 0.5 mg/kg bw/day, 5/60 or
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8%; 2.0 mg/kg bw/day, 10/60 or 17%) and increased incidences of‘hrgh-dose female o
rats with bemgn adenomas of the pit itar

historical control mcxdence reported by the testing Iaboratory was 35, 7% [range 28. 2A -
to 46%] and hlstoncal control mcrdence reported by NTP was 4{_}% [range 1 8% to B

Dow study represent expected vanatlons |n the spont us mcndences of these
tumors in Fisher 344 rats and do not appear to be assocxated wrth consumptxon of
acrylamide in drinking water for two years.

ftmtary adenomas inthe

The Cancer Assessment Commrttee concludes that the Dow studyyy»ls adequate

acrylamndelkg bw/day for two years by Fisher 344 rats is associated with stat:stvcally '
significantly increased incidences of male rats with thyroid follicular adenomas, male
rats with testicular mesothehomas female rats with | mammary tumors (adenomas or
adenocarcinomas; fibromas or fibroadenomas: adenocarcinomas alone) ‘and female
rats with central nervous system tumors (brain astrocytomas; brain or spinal cord glial
tumors).

The Cancer Assessment Commlttee notes, however, that the unusuatty h:gh
incidence of control males with brain or splnai cord glial tumors in the Dow study may
‘have obscured the sugnrflcance of these tumors in acryiamxde—treated hlgh-dose male
rats (males: controls, 5/60 or 8%; 0.01 mgikg bwiday, 2/60 or 3%; 0. 1 mg/kg bwiday,
0/60 or 0%; 0.5 mg/kg bw/day, 3/60 or 5%; 2.0 mg/kg bw/day, 7/60 or 12%). The '
average historical control incidence for males with glial tumors of the centrat nervous
system reported by the testing taboratory was‘1% '[range 0%1t02.3%].

in the Tegeris study, groups of Fis . -] grven 0 (Control 1:102

males and 50 females; Control 2: 102 males and 50 females), 0.1 (204 males), 0.5 (12

males), 1.0 (100 females); 2.0 (75 males), or 3.0 mg acrylamide/kg bw/day (100
females) via drinking water for two years. An addmonal 25 control ratslsex were used

for serological assessment at three month intervals. Because of serious deficienciesin

Lone

the conduct of the study, the Cancer Assessment Commlttee considers the ‘Tegens

study to be inappropriate for use in determining the carcinogenicity of acrylamrde or for -

performing a quantitative risk assessment For example, there is evidence that
acrylamide-dosed rats received sugmfrcantly lower total doses of the test compound
than was planned or reported. In spite of this, however male and female rats had

significantly higher incidences of tumors than control rats at some srtes for which
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tumors also were detected in the Dow study: ‘male rats with thyrordk folhcular cell
adenomas or adenocarcinomas and mesotheliomas of the testicular tunic; female rats
with thyroid follicular cell adenomas or adenocarcinomas mary gland
adenocarcinomas or fi broadenomas These resultysW ‘ nd a Iditior l support to the
validity of the results obtained in the Dow study.

In conclusion, based on the results of the Dow study, the Cancer Assessment
Committee concludes that administration of up to 2. 0 mg acrylamrdelkg bwlday for two
years to Fisher 344 rats via drmkmg water is assocrated with signifi cantly mcreased ‘
incidences of male rats with thyrord follicular adenomas male rats with testicular
mesotheliomas, female rats with mammary tumors (adenomas or adenocarcinomas;
fibromas or fi broadenomas; adenocarcinomas alone), and female rats with central
nervous system tumors (brain astrocytomas; brain or spmal cord ghal tumors). The
Committee considers the Dow study appropriate for perforrmng a quantitative risk
assessment for acrylamrde ‘In contrast, the Commrﬁee consrders the Tegeris study to
be inappropriate for use in determining the carcmogenrcrty of acrylamrde or for
performing a quantitative nsk assessment, because of serious deficiencies in the
conduct of the study.

%w» 3 Shetimans HH/97

Karen B. Ekelman Ph.D.
Executive Secretary,
Cancer Assessment Commrttee

Footnotes

scheduled necropsy at 18 months; this animal was included in the 60 animals in
the 2.0 mg/kg bw/day dose group scheduled to be sacrrfrced_ at the end of the
study (2 years), thus, rncreasmg this number to 61 fema Reference 3 A)

2 Memorandum from C. Barton to K. Ekelman March 11, 1997, the followmg tests
of statistical significance were used: Flsher’s exact test for one dose VS. control
Cochran-Armitage test for dose#esponse trend Peto test for one dose vs.
control (mortality adjusted):; est for sponse trend (mortality
adjusted). No statistical significance was cafculated for oral or clitoral tumors.

v
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