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Assessment of the safety and effectiveness of health food ingredients
I . Safety assessment of Butterbur based on risk assessment methodologies for food additives
IT. A basic study of intracellular uptake of non-radiolabeled 2-deoxyglucose

Naomi Tsugiyama

Health foods have become popular in Japan in recent years but are occasionally associated with
health hazards. The appropriate use of health foods, including health hazard prevention, requires
verification of quality, safety and effectiveness based on scientific evidence. It is also important to
provide fair and unbiased information to consumers.

With these considerations in mind, experiments on two issues were performed and are described
in the main chapters 2 and 3 of this thesis. In Chapter 2, to determine the proper methods for
preventing herbal supplement-associated health hazards, a safety assessment of butterbur (Petasites
hybridus: BB) was undertaken on the basis of animal tests for safety evaluation of food additives. A
BB product, when gavaged for 8 days to male SD rats at a dose of 100 times of the suggested daily
intake for human (SDI), induced liver enlargement and hepatic gene expression of CYP3A1 and
CYP2B1/2. The BB product showed no effect on the expression of CYP1A1, a CYP subfamily
strongly induced by environmental chemicals. Although no significant change was shown in the
histopathology of the liver, hyaline droplet depositions were found in the renal tubular epithelium of
all BB-dosed rats. This change is likely due to accumulation of a2p-globulin, a phenomenon specific
to male rats. Induction of hepatic CYP molecular species may cause interactions between medical
drugs and BB. Liver enlargement is also a safety problem. Therefore, a dose of 100 times of SDI
probably exceeds the no-observed adverse effect level (NOAEL) for rats. Considering the
uncertainty factor of 100 usually used for estimation of the acceptable daily intake (ADI) from
NOAEL, the SDI of the BB product was concluded to be greater than the ADI. The BB-induced
adverse effects might also occur in humans. The safety assessment approach here described is
probably applicable widely to other herbal materials.

In Chapter 3, a basic condition for glucose uptake by cultured cells was examined. using
non-radioactive labeled 2-deoxyglucose (2DG). The original method previously reported by others
gave considerably varied and poorly reproducible results which might be caused during treatment of
the reaction mixture with a strong acid or a strong alkali. The improved method, with enhanced
buffering action, showed insulin-responsive 2DG uptake by mouse myotube cells and therefore
would be applicable for evaluating the effectiveness of health food materials which intend glucose
uptake stimulation.

These results will help to assess the safety and effectiveness of health foods.



