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Fig. 2 Effects of spice water extracts on GAD activities.
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Fig. 3 Effects of spice ethanol extracts on GAD activities.
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Fig. 4 Effects of spice water extracts on HDC activities.
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Fig.5 Effects of spice ethanol extracts on HDC activities.
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Do Spices Really Act on Neurotransmitter-Synthesizing Enzymes ?

Hiroshi Ueno (Laboratory of Applied Microbiology and Biochemistry, Nara Women’s University)

y-Amino butyric acid (GABA) and histamine are inhibitory neurotransmitters for
higher animals. GABA and histamine are synthesized by L-glutamate decarboxylase
(GAD) and histidine decarboxylase (HDC), respectively. Due to the significance of
GABA and histamine in the neuronal functions, there are high demands to have novel
agents capable to control the catalytic function of GABA- or histamine-synthesizing
enzyme. GABA has a hypotensive activity and histamine is involved in allergy and
ulcer. Both of these biological activities have become a target for health-related food
components. Unfortunately, because of difficulty in isolating pure GAD and HDC from
tissue samples, only a limited study is performed to find compound(s) exhibiting any
influence on GAD or HDC activity. It is of our aim to search compounds inhibiting or
enhancing GAD or HDC activity from spices. For the first step, we have prepared
recombinant Saccharomyces cerevisiae strains expressing rat brain GAD65 and human
HDC ; namely, pWIG32 and pWIH3, respectively. Currently, we are able to produce
highly active enzymes in a reasonable quantity with these recombinant strains. By using
the recombinant enzyme preparations, enzymatic activity was measured in the presence
and absence of spice extracts, either water or ethanol extracted. As a result, both water
and ethanol extracts of spices, 39 kinds for GAD and 17 kinds for HDC, were found to
exhibit vast effects on GAD and HDC activities. About a half of water extracts exhibited
some activation effects on GAD, whereas only few showed activation effects for ethanol
extracts. In case of HDC, water extract of nutmeg and red pepper exhibited strong
activation and ethanol extract of peppermint, cumin, garlic, marjoram and red pepper
exhibited significant level (20-40%) of activation. In general, majority of ethanol
extracts tended to inhibit both GAD and HDC activities. In this study, we found that
spice extracts can affect enzymatic activity for both activation and inhibition. It is of
great interests to find out if direct interaction of spice components and GAD or HDC

would be possible in vivo.



