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• 14-15 kDa intracellular low molecular protein.

• FABPs are involved in the uptake and transport of fatty acids.

• FABPs family share a remarkably similar three-dimensional 
structure comprised of a helix-turn-helix and ten β-sheets that 
form a ligand binding pocket. 

• Human FABPs form a group of
nine distinct protein types

(FABP1-9).

structure of 
palmitic acid-bound 
FABP5 
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Chromatogram separated 3fractions by Toyopearl HW40F
with Methanol fraction(XAD treated)
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Chromatogram of 
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Heliyon, 5, e02610, (2019)  

(Heliyon, 5, e02610, (2019) ) 

 

Effects of Toyopearl HW40F--purified   

60% acetone fraction (ABE) or  

Sepacore C18-purified fractions  

(Fr. 3 and Fr. 4) on PC-3 prostate  

cancer cell proliferation 

 

Effects of test compounds 

((ABE, Fr. 3, or Fr. 4) on the 

expression of the cancer-

promoting gene FABP5. 
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Novel compounds found in grape stems
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Red colored compounds showed antitumor activity. 

catechin

 

 



120 
 

 



121 
 

epicatechin oligomer
(pentamer) 

catechin oligomer
(pentamer)

epigallocatechin 
gallate (EGCG)

(epicatechin)4-
catechin
Arecatannin A3

The lowest-energy structures of the pentamer and EGCG

Anti-cancer
activity

 



122 
 



123 
 

 
 
 
 
 
 
 



124 
 

 
 
 
 
 
 
 
 
 
 

Stomach

Small intestine

Colon

Feaces

Liver

Phase 

Microbial 
metabolism

Lactones
Phenolic and aromatic acid
Simple phenols

Portal vein

Glucuronides
Sulfates

O-methyl derivatives

System
ic circulation 

Kidney

Urine

enterocyte

Aglycons

colonocyte

Phase 

 



125 
 

 

 



126 
 

Summary 
 

• In the present study, I estimated the novel anti-cancer compounds as 
epigallocatechin-(epicatechin)7 gallate from the grape stem extracts using 
ESI-TOFMS analysis.  
 

• I achieved concentration and separation of proanthocyanidins oligomers 
from grape stem and adzuki beans using new methods (Amberlite XAD, 
Toyopearl, ODS chromatography) . 

 
• In proanthocyanidins oligomers stereochemistry I discovered that the 

pentamer and more degree of epicatechin derivatives showed significant anti-
cancer activities for suppression in PC-3 prostate cancer cells and in 
particular, these compounds suppressed expression of cancer-promoting 
gene fatty acid-binding protein 5 (FABP5). On the other hand, compounds 
with less oligomer than tetramer and the catechin pentamer did not have any 
activities. 

 
• I revealed that there are activities of suppressed expression of cancer-

promoting gene fatty acid-binding protein 5 (FABP5) both in vitro and in vivo 
with proanthocyanidins oligomers. 
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