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Originally thought of simply as a grand excuse for
a worldwide party, the rapid approach of the millennium
is spawning unanticipated developments ranging from the
bizarre to the sublime. Credit card companies have been
brought to their knees by the unexpected rejection by
computer programs of the expiration date 00. One of these
companies has elected to issue cards only through the
end of 1999 while a series of expert panels review the
situation.

Sublimity is epitomized by the punditry addressing the
question, “What will the world be like in the year 3000?”
A likely question to be asked of USDA is “Will food safety
continue a problem in the year 3000?” I would submit that
most of us would answer in the negative; food control sys-
tems and anticipated scientific advances will have elimi-
nated the problem by that time. The next question might
be, “What are the keys to the conquest of food safety?”
And then, “If you know what these are likely to be, why
don’t you act now?”

Indeed, why not act now? Food safety, although enor-
mously complex, can and has been reduced to simple
terms. Any harm accruing to mankind from foodstuffs is
likely to emanate from chemical or microbiological causes.
The comprehensive attention paid to chemicals in the food
supply in the 1970s all but eliminated these as an outright
cause of food-borne disease in the developed world. This
problem has wreaked havoc for most of recorded history;
but with the advent of advanced analytical methodologies
and a global regulatory commitment, it has been reduced
to monitoring, surveillance, and research into the toxicol-
ogy of infinitesimal levels. Sadly, the vanquishing of the
microbiological villains in the food supply is incredibly
more complex. Moreover, that victory is by no means cer-
tain.

Two recent developments have escalated the battle to
control pathogens in the food supply to another level. This
level, long anticipated and greatly feared, is the genetic
level. Bovine Spongiform Encephalopathy (BSE) prions have
now been shown  to congregate in Peyer’s patches and to
be phagocytized by lymphocytes which ferry the infectious

material to the next relay station which may be peripheral
nerves. The possibility of an intermediate stop in marrow
or other parts of the reticuloendothelial system has pre-
cipitated the most recent restrictions on beef consumption
in the UK. Since ingestion of the causative agent of BSE
results in brain disease, the supposition has always been
that there is a migration of that agent from the gut to the
central nervous system (CNS). Now the pertinent  question
becomes, “If lymphocytes and the peripheral nervous sys-
tem harbor prions, can any tissue be safe for human con-
sumption?”

Aberrant prions are created by point mutations in the
prion gene of sufferers from several human genetic dis-
eases with similar pathologies to BSE. Our current under-
standing of the molecular action of these aberrant insoluble
prion proteins suggests that, aided by molecular chaper-
ones, they also can create aberrant prions by changing the
conformation of normal soluble prions as they are synthe-
sized in the CNS. BSE is thus an example of a gene-based,
infectious food-borne disease.

A second example is that of antibiotic resistance. An
intriguing new study has shown that genetic material may
be transmitted through unpasteurized cheese to experimen-
tal animals and that resistance genes therein can survive
gastric transit and infect resident flora. It was postulated in
the same study that fermented sausages may similarly ef-
fect antibiotic resistance transfer. The proved transfer of
resistance genes through food has created a new branch
of food safety—food borne genetic transference. The rami-
fications are endless, with current concerns ranging from
resistant bacteria resulting from antibiotic use in food ani-
mals to antibiotic resistance genes used as markers in ge-
netically modified crops.

So what is the true prognosis? If there are other BSEs
out there or if there are other gene-mediated syndromes
reposing in the food supply, matters could be even worse
for food safety in the year 3000. It may be that  BSE is a
once-in-a-millennium event, and it could be that antibi-
otic resistance genes constitute the only genetic material
that can be transferred through the food supply. Even so,
BSE is certainly not over, and we are just beginning to ex-
plore the long-range implications of antibiotic resistance
transfer. Frankly, it would be altogether surprising if other
gene-mediated food safety events did not occur. A number
of other animals used for human food have transmissible
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spongiform encephalopathies (TSEs). And a sober contem-
plation of the natural history of the mutation of certain
strains of E. coli resulting in the acquisition of Shiga-like
toxins will give pause to all but the imperturbable.

Predictive microbiology is a  worthy and fairly new
specialty. But it is, in a sense, a retrospective science. It
takes what we know and predicts what will happen in dif-
ferent milieu and under different circumstances. It, of
course, was never intended to foretell potential pathogenic
mutations of E. coli or TSEs in the making, but this kind of
predictive capability is desperately needed. Perhaps pro-
spective microbiology is not possible, but to refrain from
developing research programs to inquire into the nature of
these things is unthinkable.

Food safety research programs in the United States and
in other developed nations have paradoxically declined
throughout the past 10 years of preoccupation with food
borne disease. Even with serious problems like BSE,  patho-
genic coliform organisms, and the penta-resistant Salmo-
nella typhimurium Definitive Type 104, the level of fund-
ing is far less than that for non-food mediated infectious
diseases. An even more puzzling comparison is that chemi-
cal contaminant research, including pesticides, exceeds
food-borne disease research. Moreover, the US Congress
and certain trade and professional associations often limit
food safety to pesticide control only.

It may be that the de-emphasis of microbiological food
safety research is due to the absence of an effective lobby
or perhaps to the consumer activist’s penchant for quick
regulatory reactions, as opposed to long-term research
solutions. It also could relate to the standard national po-
litical retort, “Our food supply is the safest in the world.”
If scientific experts agree with that as well, what incen-
tive is there for coalitions to form around the proposition
that food safety research should become a higher prior-
ity?

In any event, the health of the world and the future of
the food industry and its consumers could be markedly
enhanced by an even marginal increase in emphasis on
basic food safety research. Accomplishment of this will
likely depend on three things.

First, we need to develop an effective voice for a food
safety research lobby at regional, national, and interna-
tional levels. This does not now exist, so a new organiza-
tion must emerge. Food trade and professional associa-
tions have long agreed on the essential principles, but they

have not been forceful on behalf of basic food safety re-
search.

Second, the food science, medical, veterinary medi-
cal, and other food research disciplines must develop pri-
oritized and innovative food safety research programs that
they believe will make a difference. And these programs
must be bold.

Third, the world’s food safety experts in both public
and private organizations need to make food safety research
a personal and corporate priority, and they must band to-
gether to advance that cause. This coalition must transform
these food safety research programs into reality — both
mechanistically and financially.

Years ago a US government official (not in the field of
food safety) took it upon himself to berate Congress for not
having provided  research funds  that might have prevented
a certain public health problem. A clever Congressman
interrupted him to ask, “Where in your record of Congres-
sional testimony can you show that you asked for increased
funding?”   There was no record, no request for more fund-
ing. Neither were funds forthcoming. The real lesson of
this fiasco was that a process had not been developed to
establish needs and priorities and that constituency sup-
port had not been developed. Is this where we are today
with food research?

There is in fact a reciprocal relationship between food
policy and research priorities. The stated goal of the
President’s Food Safety Initiative is to make the US food
supply as safe as it can reasonably be. Such a national
policy creates a milieu wherein food science, food safety
and food technology projects can flourish. President Nixon
declared war on cancer and established the National Can-
cer Institute which was funded at the level of approxi-
mately one billion dollars per year. An apparent casualty
of this consolidation of funds was food safety which has
never recovered. Current efforts to double the National
Institutes of Health budget are serious and are likely to
once again drain funds from food research. The food and
food safety research community must respond to the
administration’s food safety policy and to the threat posed
by other priorities by erecting a strong food research
agenda and by generating the necessary political support
to sustain and enhance this program. This much is owed
to the American people by those of us who have been
trained and who have been privileged to work in this all-
important field.


