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Outline 
Our laboratory discovered that the causative agent of ginkgo poisoning is a vitamin B6 derivative, and we are 
currently focusing on research into the pharmacokinetics of vitamins.  
Overconsumption of Ginkgo biloba seeds induces food poisoning. The main symptoms of Ginkgo biloba seed 
poisoning are tonic and/or clonic convulsion and vomiting. Our group demonstrated that 4´-O-
methylpyridoxine (MPN) is responsible for food poisoning by Ginkgo biloba seeds (Wada et al., 1985). 
Plasma MPN concentration in patients who suffered from the poisoning is analyzed by HPLC in our laboratory 
in response to the doctor’s request. MPN inhibits enzymatic activation of vitamin B6, resulting in vitamin B6 
deficiency and leading to diminished γ -aminobutyric acid (GABA) synthesis (Fig. 1, Kobayashi et al., 2015). 
Since the food poisoning has occurred frequently in children under six years of age (Fig. 2, Kobayashi et al., 
2014), the mechanism of age-related sensitivity to MPN is being studied in our laboratory. 
Recently, it has been reported that glycosylphosphatidylinositol (GPI)-anchored proteins, alkaline phosphatase 
and CD73, are important for the cellular uptake of the active form of vitamin B2 in addition to vitamin B6 
(Fig. 3, Shichinohe et al., 2022, Akiyama et al., 2018). 
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Main research in progress 
1) Epidemiological investigation of food poisoning by Ginkgo biloba seeds (Mei et al., 2017, Kobayashi et 

al., 2019) 
2) Diagnostic assay of MPN and vitamin B6 analogues in biological specimen (plasma, serum, cerebral spinal 

fluid or urine) of patient of food poisoning by Ginkgo biloba seeds (Sado et al., 2019, Azuma et al., 2020) 
3) Metabolisms of 4´-O-methylpyridoxine and their contribution of MPN toxicity 
4) Vitamin metabolism in patient with Hypophosphatasia (Akiyama et al., 2018) 
5) Activation and inactivation mechanisms of vitamins (Shichinohe et al., 2022) 
 

 
 
Fig. 1 Effects of 4´-O-methylpyridoxine on vitamin 

B6 activation pathway and GABA synthesis.  
(Kobayashi et al., 2015) 

 
Fig. 2 Age-specific numbers of patients with  

food poisoning by Ginkgo biloba seeds in Japan. 
 (Kobayashi et al., 2014) 
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Fig. 3 GPI-anchored proteins (ALP and CD73) involved in cellular uptake of vitamin B2 and B6, 

vitamin or amino acid metabolism and mitochondria function 
(Shichinohe et al., 2022) 
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