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Outline and research fields 
Major research projects of pathophysiology division have been focused on following two fields. 
1) Vascular smooth muscle pathophysiology & pharmacology 

Elevated mechanical stress on blood vessels associated with hypertension has direct effect on the 
function of vascular endothelial cells and smooth muscle cells. Our laboratory has developed an 
original design pulsatile pressure-loading apparatus which simulates various hypertension model in 
vitro. By using this apparatus, we are trying to clarify the effect of pressure stress on vascular cell 
function to gain a deeper understanding of mechanisms of progression of cardiovascular diseases. 
 

 
 

2) Gastrointestinal pathophysiology & pharmacology 
  The important gastrointestinal signaling molecule, 5-hydroxytryptamine (5-HT), is critical in the 
maintenance of intestinal physiology. The changes of 5-HT dynamics in the intestine have 
important roles for chemotherapy-induced nausea and vomiting. Our laboratory is focused on 
elucidating the role of 5-HT in the mechanism of anticancer drug-induced delayed emesis. Our 
laboratory also studies the role of 5-HT in oral iron administration-induced gastrointestinal 
disorders and sepsis. 
 

Fig. 1. An original design pulsatile 
pressure-loading apparatus. 
This device allows for applying 
various pressure conditions to 
cultured cells. 
 
 

Fig. 2. Effect of nafamostat (1 mg/kg) on 
methotrexate-induced 5-HT dynamics in 
rat small intestine. 
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