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Promotion of thermo-bioactivity by spices in humans:
Changes of AGEs, biomarkers of presymptomatic stage

Kazuo Uebaba
Institute of Natural Medicine, University of Toyama
(present: Institute of Eastern Medicine, Teikyo Heisei University)

Mibyou (5 : presymptomatic stage) was described for the first time in the classical
Chinese Medical textbook. Mibyou system medical association in Japan proposed 2 types
of Mibyou, M1 and M2. They say that by developing biomarkers of Mibyou, M2 would be
included into M1. Considering traditional eastern medicines which said some toxins cause
diseases, we have proposed three types of Mibyou markers, 1.physical, 2.chemical, and
psychological markers, and found that AGEs (Advanced glycation endproducts) should be
the most reasonable biomarker of Mibyou.

Many spices have been used in the traditional medicines for health maintenance. We
have examined AGEs decreasing effects of turmeric by three stages of experiment, in vitro,
in vivo human single study and multiple dose study.

In vitro study, AGEs decreasing effect of turmeric during cooking of turmeric. And
we have examined effects of turmeric on HSPs dynamics self-detox mechanism in vitro
and ex vivo study in humans. In vitro study, normal human lymphocytes and normal
human keratinocytes showed increased HSP 70 manifestation by incubation with turmeric,
and GGOH (geranylgeraniol) which was contained in turmeric and essential oil from
frankinscence.

In vivo study, 13 subjects took 20 minutes herbal sauna with the essential oil from
the frankinscence in a single study. Blood AGEs concentration of the subjects decreased,
and mRNAs (RT-PCR) of the enzymes related to self-detox such as HSP 70, Ubiquitine
conjugating enzyme and 26S subunit of proteasome manifested more than in no herb. AGEs
may be detoxified by the herbal treatments. In the multiple dose study with 24 subjects in
3 groups who had herbs and heat (oral intake of turmeric 3 g/day with every day hot baths:
417C 10 min) alone or in combination. Plasma AGEs decreased significantly in all the
modes of combination of turmeric and heat, oral turmeric 3 g alone every day, heat alone
and combination of them. All three groups showed decrease of plasma AGEs significantly
comparing with pre-stages, which have not support the combination effects of turmeric and
hot-bath groups have not yet been obtained.

As conclusion, turmeric and GGOH showed HSPs stimulating effects in vitro study,
and in vivo human studies, which supported AGEs alleviating effects, although combination
effects of turmeric and heat stress have not yet been obtained. Further studies were needed.



