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ARE THERE VALID CONCERNS ABOUT FOOD
IRRADIATION?

Dr. Louria’s “Counterpoint on Food Irradiation,” presents
several questions of the proponents and processors of
irradiated foods. The following is a response to those
points. '

Dr. Louria’s first point is that he does not believe that
Dr. Steele used the current analysis of food-related ill-
nesses and cites the data of Mead et al.'! However, upon
closer inspection, I note that Dr. Steele mentions “An esti-
mated 76,000,000 cases of foodborne infection. . .approx-
imately 6000 deaths.” Mead estimates 76 million



foodborne llnesses and 9200 deaths and does indicawe
that unknown agents account for 62 million of the ill-
nesses. Certainly not all of the unknown causes will be
vegetative bacterial, protozoal, or other pathogens easily
controlled by irradiation, and they may not be on a food
product that is suitable for food irmdiation, but many of
these pathogens will be sensitive to fonizing radiation.
Yes, two-thirds of the 211 million cases of acute gastro-
enteritis are not foodborne, but that still leaves 76,000,000
cases that are foodborne. Dr. Louria raises the concern of
the potential for chromosomal damage and then cites
studies performed in India and China. He indicates that
his colleagues examined the data from the Chinese study
and found horderline statistica! significance (8 = 0.07),
Let us discuss these two studies and others that may have
been missed in his review of the Herature.

Bhaskaram and Sadasivan reported that children suf-
fering from kwashiovkor developed an incidence rate of
polyploidy of (.8% after 2 wecks and 8% after 4 weeks
of ingesting irmadiated wheat.? This same research facil-
ity also reported increased polyploid cells in mice and rats
cating irradiated wheat.*’ These reports caused consid-
erzble concern in the scientific community buf, upon
examination, were found to contain mutually contradic-
tory data and to be at variance with well-established
knowledge of biology.>® An example of this was the
report of 0% palyplaidy in controls and tesr group chil-
dren after removal of the treated diet, cven though poly-
pleidy is not unusual in human populations.”

George et al found no evidence for increased poly-
phoid cells in the bone marrow of rats fed irmdiaced (0,75
kGy) wheat, within 24 hours of rradiation, for 1 w 6
weeks.” Tesh et al reported the results of duplicate stud-
ies of rats consuming a diet incorporating irmdinted wheat
that were conducted independently at different iborato-
ries? The dicts contained 70% by weight of wheat flour
thai was irradiated to 0.73 kKGy prior to milling. The dicts
were consumed by the rats within 2, 4, or 8 weeks from
the date of irradiation. There were five males and five
females in cach dict group in each study. The number of
polyploid configurations per 500 metaphases was counted
for each animal. The authors concluded that there were
no treatrmentrelated effects on the number of polyploids
per 500 metaphases, food consamption, body-weight
change, and incidence of mortality.

Chi et aif specifically looked for any evidence of poly-
ploid cells in the human volunteers ingesting irradiated
diets withowt finding such evidence; however, the study
design may have been inadequate to detect abnormalitics
below the 1% level, because only 50 metaphase lympho-
cytes were examined for each subject.” This is the same
study to which Dr. Louria refers; however, it &s a longer
version of the report and published in English,

Renner examined metaphasc preparations of chro-
mosomes from bonce marrow cells of Chinese hamsters
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for evidence of mutagenic cffects following the ingestion
of an unirradiated or a radiation-sterilized dict €45 kGy)
for 6 weeks and found incidences of 0.06% and 0.32%
polypleid cells, respectively.' In the initial investigations,
100 metaphases were counted per animal and 3060 in sub-
sequent studies. The incidence of structural chromosomal
aberrations did not increase. Further studies revealed that
animals ingesting feed immedinely after irmadiation 1o
dases of 20 kGy or higher developed increased rates of
polyploidy. The incidence did not increase when doses
of X1 kGy were used, and never exceeded 0.5%. No such
effect was found at doses of 10 kGy or less and when the
irradiated feed was stored for 6 weeks before use. The
ingestion of small amounts of 0.3% H,0, with the un-
irradiated diet also produced an increased incidence of
polyploidy. Because the incidence of polyploidy returned
0 the control level within o maximum of G weeks and
because the effect was not dose related, the author con-
cluded that the result was not a mutagenic ¢ffect.

'The effects of low-dose gamma irradiation on the
content of thiamine (B), riboflavin (B,), niacin, pyri-
doxine (B,), and cobalamin (B,)) in pork chops, and thi-
antine, riboflavin, and niacin in chicken breasts was
studied. ' Over the range of dose and temperature stud-
ied, it was possible to derive a mathematic expression
for predicting the losses. A calculgtion was made of the
effect of the loss of thiamine, riboflavin, and niacin due
to freadiation on the overall loss of these vitamins in
the American diet, The losses of riboflavin and niacin
were of the order of a fraction of a percent. Pork is an
important source of thiamine, bur the calculated joss
with irradiation at 1.0 kGy of this vitamin in cooked
pork was only 1.5%,1f it is assnamed that all pork would
b irvadiuted.

I there the potential for Toss of vitamin C in irradi-
ated fruits amd vegetables? Yes, but not at the doscs that
are practical for these products, Some ascorbic acid will
be converted wo its oxidized dehydro form; however, dehy-
dro ascorbic acid is every bit as usable in humans as its
unoxidized form."* At doses that are significantly higher
than those that are applicable for inscct disinfestation or
for sprout inbibition in potatoes, some loss in total ascor-
bate may ocour

On the whole, De Louria’s concerns do not seem to
be well-founded.
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