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Safety evaluation of genetically modified microorganisms

Shizunobu Igimi, National Institute of Health Sciences

Serious problems have recently been caused by food-related microorganisms such as
large-scale food poisoning caused by enterohemorrhagic Escherichia coli in 1996, the largest
post-war incidence of food poisoning caused by staphylococcal enterotoxin, and avian
influenza, and safety of foods is actively discussed together with the BSE problem.
Combining with problems of chemical harmful substances such as food additives,
hormone-like substances, and allergic substances, general consumers are highly interested in
food safety. Under such circumstances, the administrative agency has established the Food
Safety Commission in the cabinet, and takes measures for maintaining food safety.
Internationally, upon epidemics of various emerging and re-emerging infectious diseases that
are the major routes of infection in many microbial infectious diseases, food safety is actively
discussed as an important issue. Measures for problems of harmful substances in foods are
aso taken. In addition to problems surrounding foods such as control of pathogenic
microorganisms and harmful chemical substances, different problems of food safety has
recently been discussed, which is consideration of safety of novel foods. With advances in
scientific technology, novel foods developed by new techniques, such as gene recombination,
have appeared, and how to secure the safety of such foods is a new issue. When
contamination of food is the cause such as contamination with toxic substances and pathogens
of infectious diseases, the problem is how to eliminate the causative substances or
microorganisms. Harmful factors can be identified by the current toxicological methods,
and diseases can be controlled by elimination of toxic factors. In contrast, it is difficult to
secure the safety of newly developed foods such as genetically modified foods (GMFs) by the
current toxicological techniques alone, and fundamental discussion such as ‘what is safety of
food itself? is necessary. Toxic substances and pathogenic microorganisms contaminating
foods have been mainly discussed for food safety, and food safety could be secured by
elimination of these substances, but safety of food itself has not been discussed. For
example, foods ingested in daily life are not ingested because its safety has been discussed,
and foods that may have not impaired health are frequently eaten. On composition analysis,
many foods contain trance amounts of toxic or mutagenic substances. Moreover, most foods
are not aseptic, and many microorganisms including putrefactive bacteria are present. Foods
are measures of supplying energy for survival of humans, and sustaining of life is prioritized
when choices decrease.

Safety of newly developed foods is to be evaluated by evaluating safety of the food
itself. Safety evaluation mainly made by the current toxicological techniques is insufficient,
and new approaches are necessary. Discussions made by the joint FAO/WHO expert
consultation on foods derived from biotechnology and Codex Alimentarius Commission
during preparation of guidelines for GMFs are very helpful. In these report and guideline
provide important recommendations on the use of “substantial equivalence” as a concept to



guide the further safety assessment process. A “conventional counterpart” considered
comparable to the new GMF is selected from the current foods, and safety of the new GMF is
evaluated by comparison with the control food. When history of safety use as food is
available, discussion of safety of the control food itself is not necessary. The guidelines for
genetically modified plants and genetically modified microorganisms (GMMs) prescribe to
perform safety evaluation based on this concept. Using this method, it is not necessary to
consume time for discussion of safety of the current foods, and safety evaluation of new
factors generated by genetically modification and efficient discussion of safety become
possible. The Japanese guidelines for GMFs have been revised upon transfer of examination
to the Food Safety Commission, and the Codex guidelines were incorporated with retention of
continuity to the previous examination performed by the Ministry of Heath, Welfare and
Labor. Various problemsin the safety examination were organized in drafting the guidelines,
and the guidelines were reorganized and became practical so that applicants can easily fill
applications and the committee members can efficiently examine applications.

In the field of food microbiology, application of geneticaly modification to
microorganisms has been realized after establishment of the Codex guidelines for foods
produced with the aid of GMMs. Asfood additives utilizing GMMs, GMMs themselves not
ingested by humans have become commercially practical in Japan. In the future, foods
containing edible GMMs will appear. For edible GMMs, genetically modification of Lactic
Acid Bacteria (LAB) is most predictable. Breeding of LAB will be performed to strengthen
known useful function and acquire new function. Basic studies for increasing the probiotic
effect and for use vaccines as an antigen delivery vehicles for control of infectious diseases
have been progressing. Studies of function of LAB for human and animal hedth have
progressed in various aspects, and many useful functions are known, and elucidation of the
mechanisms is underway. The best-known function of LAB is its probiotic function, and
various health effects on humans are recognized. Probiotics are expected to exhibit health
effects and prevent infection in the normal health condition, and are very useful for
maintenance of health of humans and animals. Despite the effects, probiotics are functional
foods, and thus, can be used with feeling of security without strict management of the amount
and method of consumption. Safety of probiotics is also discussed, but the effects are
generally weaker than drugs and ‘not excessive’, and this is the reason for widely use of
probiotics for long time. Probiotics are ‘effective but not excessive’, and this has been
important for safety of LAB. However, introduction of the genetically modification
technigue into LAB might exceed thisline, and is expected to provide a higher effect and new
function. However, discussion and confirmation of safety is necessary when a GMM
acquires an expected effect and function. Application of genetically modification to LAB
has been taboo. It is necessary to consider how to reasonably evaluate the usefulness of the
genetically modification technique for LAB based on comparison of function of LAB
acquired by genetically modification with safety that isarisk.



