
− 13 −

 

 

 

, 814-0180 8-19-1 

 

Novel effective agents for preventing cerebral infarction 

 

 

KOSUKE FUKUI 

 

Department of Drug Design and Drug Delivery,  

Faculty of Pharmaceutical Sciences, Fukuoka University, 

8-19-1 Nanakuma, Johnan-ku, Fukuoka 814-0180, Japan 

 

Abstract 

    !-Tocopherol (!-Toc) has been shown to be effective in reducing cerebral ischemia-induced brain 

damage. However, therapeutic formulation of this compound is difficult because that is insoluble in 

water. To achieve effective delivery of !-Toc, we used a water-soluble prodrug (2R-!-Tocopheryl 

N,N-dimethylaminoacetate hydrochloride (!-TDMG) for !-Toc. In the present study, we investigated 

the effects of !-TDMG on the ischemic brain damage in the mice middle cerebral artery (MCA) 

occlusion model. !-TDMG was injected i.v., twice, immediately before and 3h after the occlusion. 

!-TDMG (0.2 and 2mM) significantly decreased the size of the cerebral infarcts 1day after the MCA 

occlusion. In addition, we investigated the effects of new two prodrugs (2R-!-Tocopheryl phosphate 

disodium salt (!-TPS) for !-Toc and 2R-"-Tocotrienyl N,N-dimethylaminoacetate hydrochloride 

("-T3DMG) for "-T3) on the ischemic brain damage in the mice MCA occlusion model. "-T3DMG 

(0.2 and 2mM) significantly decreased the size of the cerebral infarcts 1day after the MCA occlusion, 

while !-TPS showed low effect compared to "-T3DMG on the cerebral infarcts. These results suggest 

that !-TDMG and "-T3DMG are potent and effective agents for preventing cerebral infarction 

induced by MCA occlusion. 
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2R-!-Tocopheryl N,N-dimethylglycinate hydrochloride 
(2R,4'R,8'R-!-Tocopheryl N,N-dimethylglycinate hydrochloride, !-TDMG)
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"-T3 aminoalkylcarboxylic acid in vitro  

2R-"-tocotrienol ("-T3) bioavailability

"-T3 prodrug  "-T3 glycine ester ("-T3G), N-methylglycine ester 

("-T3MG), N,N-dimethylglycine ester ("-T3DMG), succinic acid ester ("-T3Suc) ( ) in 

vitro prodrug  

 

     

!-T3: R = H

!-T3G: R = -COCH2NH2 . HCl

!-T3MG: R = -COCH2NHCH3 . HCl

!-T3DMG: R = -COCH2N(CH3)2 . HCl

!-T3Suc: R = -COCH2CH2COOH
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"-Tocotrienyl aminoalkylcarboxylates 

 

2R-"-tocotrienyl N,N-dimethylglycinate hydrochloride ("-T3DMG) (50 mM )
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