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Expert Affidavit on Safety Issues of Irradiated Food for School Children

By:  William W. Au, Ph.D.
Date:  December 10, 2002.

William Au, being duly sworn, hereby deposes and says:

A. My address is: Division of Environmental Toxicology, Department of Preventive Medicine
and Community Health, Ewing Hall, 700 Harborside Drive, University of Texas Medical
Branch, Galveston, Texas 77555-1110, where I have been employed as a Professor since 1991.
My Curriculum Vitae is attached hereto indicating my professional qualifications as a
toxicologist.  My primary research interest is in conducting molecular and cellular studies to
elucidate toxicological mechanisms for the induction of human disease.  Since obtaining my
Ph.D. from the University of Cincinnati, I have more than 20 years of experience teaching,
conducting and publishing peer-reviewed research, consulting and speaking internationally,
editing professional publications, and serving on numerous expert committees.  I am a member
of the major scientific societies related to toxicology and have received approximately one dozen
awards recognizing my professional contributions.  I have delivered more than 35 invited
lectures internationally and published or co-published more than 200 articles in the toxicology
field.

B. I submit this Affidavit to the United States Department of Agriculture with respect to its
public comment period on food safety technologies for use in its commodity purchase programs
pursuant to the recent Farm Bill, specifically on the agency’s consideration of allowing the use of
ionizing radiation on food served to school children.

C.  I submit this Affidavit on behalf of two Washington, DC, non-profit groups, the Center for
Food Safety and Public Citizen, who have retained me as a consulting expert.  Prior to this
consultation I had no prior involvement with those or any other non-profit groups involved in
food irradiation issues.

D. In formulating my opinion, I have reviewed relevant documents and studies and conducted
independent research.

E. My opinion, based on a reasonable degree of scientific certainty, is as follows:

1) The use of radiation to decontaminate/sterilize foods destined for human consumption
should be evaluated for health concerns very carefully. Radiolytic products are formed
during the irradiation of food (Schubert, 1969).  Their potential health hazards have not
been adequately evaluated.  More research is needed on the products that are unique to
the irradiation process.  A recently-discovered unique class of radiolytic products that are
generated from the irradiation of fat-containing food is 2-alkylcyclobutanone (2-ACB)
with saturated and mono-unsaturated alkyl side chain: 2-decyl-, 2-dodecyl-, 2-dodecenyl-
, 2-tetradecyl- and 2-tetradecenyl-cyclobutanone (Miesch et al., 2002).
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2) Since 1998, concern regarding health hazards from the consumption of irradiated food
has been focused on the toxicity of 2-ACB.  Using in vitro assays, 2-ACB has been
shown to be genotoxic and mutagenic (Delincee and Pool-Zobel, 1998; Delincee et al.,
1998; Delincee et al., 2002; Burnouf et al., 2002).  2-ACB has also been tested in
experimental animals.  In one report (Horvatovich et al., 2002), laboratory rats were fed a
very low concentration of 2-ACB in drinking water, and the absorption and excretion of
the chemical were monitored.  The study showed that less than 1% of the administered
chemical was excreted in feces.  A portion of the chemical crossed the intestinal barrier,
entered the blood stream and accumulated in the adipose tissues of the animal. It follows
that consumption of irradiated food for a long time can cause accumulation of toxic 2-
ACB in the adipose tissues of human consumers, including school children.

3) The recent findings by Raul et al. (2002) raised a high level of concern.  Although the
detail of the study is not available yet, the summary of the report indicates that 2-ACB is
a promoter for colon cancer in rats.  A promoting agent does not usually cause cancer by
itself but alters cellular functions (Zheng et al., 2002; Yamagata et al., 2002).  The unique
concern with promoters is that they can significantly enhance the carcinogenic effects of
known carcinogens (Hecker et al., 1980; Slaga, 1983; Langenbach et al., 1986).
Experimental animals that are treated with both promoters and carcinogens develop
tumors much earlier and have more tumor nodules than animals treated with the
carcinogens alone.  Animals treated with the promoters alone would not develop tumors
more often than the untreated animals.

4) Colon cancer (as was discovered in the rat study on 2-ACBs) is a serious health problem
in humans, causing approximately 60,000 deaths per year in the United States.
Consumption of improper diet is a major cause for colon cancer: foods that are high in fat
especially from animal sources, meat cooked with high heat, charred meat, and food with
high content of aromatic/heterocyclic amines (Colon cancer folder in the American
Cancer Society website – www.cancer.org; Lang et al., 1986; Vineis and McMichael,
1996).  Therefore, consumption of the improper diet together with food that contains 2-
ACB which acts as a tumor promoter can increase the risk for the development of colon
cancer.  Under this scenario, individuals who would normally outlive the risk for colon
cancer might develop the cancer.  As there has not been a systematic investigation in the
population, this cancer promotion concern remains unaddressed.

5) Numerous other peer-reviewed published reports have long indicated the mutagenic
activities of irradiated foods fed to mammals (Anderson et al., 1980; Bhaskaram and
Sadasivan, 1975; Bugyaki et al, 1968; Maier et al., 1993; Moutschen-Dahmen, et al.,
1970; Vijayalaxmi, 1975, 1976, 1978; Vijayalaxmi and Rao, 1976; Vijayalaxmi and
Sadasivan, 1975). The health concerns from consumption of irradiated food simply
cannot be considered to have been resolved (Louria, 2001).

6) Only two published studies have been conducted to investigate mutagenicity hazards in
people who consumed freshly irradiated food.  In one study, malnourished children who
were fed freshly irradiated wheat had more chromosome aberrations than those who were
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fed non-irradiated or stored irradiated wheat (Bhaskaram and Sadasivan, 1975).  In the
other study, healthy adults were fed irradiated food for three months and no increased
chromosome aberrations were observed (Institute of Radiation Medicine, 1987).
However, upon reanalysis of the data, an increase in chromosome aberrations with
borderline statistical significance was reported (Louria, 1990).  The data indicate that
consumption of irradiated food can cause genotoxic effects and therefore health hazards
in the population.  More importantly, there may be subpopulations such as
undernourished children who are most susceptible to toxic effects of irradiated food.
Strong reasons exist for considering children generally to be especially susceptible to
toxic materials (Au 2002).  Undernourished schoolchildren in the United States are the
population segment most likely to consume a high percentage of their daily food intake
from the school meal programs (breakfast, snack, and lunch), as their parents have fewer
alternative choices due to economic reasons.

7) Effects that have significant public health implications such as polyploidy, genetic
alterations, and tumor promotion are critically important not to ignore when children are
involved, especially when those children may be undernourished and have few practical
alternatives, therefore are physically and economically vulnerable.  Furthermore,
exposing human beings to hazardous substances at an early age will increase the
likelihood that the induced health effects will be manifested within their lifespans.  The
wisdom and fairness of compelled exposure to these effects should be considered
seriously and explicitly by USDA with respect to the pending proposal for school food
irradiation. Irradiating the food to be eaten by millions of growing children would expose
them to toxicity hazards for which it would very difficult, if not impossible, to obtain
truly informed consent from them or their parents.

Dated this ______ day of December 2002, at _____________________, Texas.

__________________________
Signature

State of Texas
:ss.

County of _________

Subscribed and sworn to before me this _____day of December, 2002.

______________________________
Notary Public
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C.V. attached
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