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Abstract

EUORZEMEOL-BEED-ENDS S, D-

LU QRN HRBREICHENENREELTVSZE RN VitoDEBRRTHSAICLE. 20
BRI, D-EUOZRHELTHSNANMDAR T I RV BRERHE FEBERT, c-
caspase-3 NIFMEMESTRRN—2RE#E>TVWE, D-EUUAOMOD-TI /BICK2 T,
MRIBEMFINRERBOHSNT,. COMRBTI/ROFTRL-EVOIKICL>TRFE N
o D-EU Y OMRIBEINHMRE. LEVASTVIVERRONHE/RSIENTHD LR
HEEL I, €51, HRRB IV TUTRONAEEER. PThThOBERON ABEREK
ICHF2D-EU OfikBEENFERZED, MRO—MUEZHEL L, Kz, D-

T2 IZ R Bin vivod & Tex vivoD BEMAEEIFHDRICOVTEREFTL., T U F— Dex viv
ORBRTRH LB FTEBBEINHIERIERTEL, FEEZOXHAIXLEL T, D-serineone-car
bonfRFHZMHETH_EZASHICL, TOHRBRYIC & > THEBEIHMRABR IS L
ZRELI,

Among serine enantiomers, only D-serine was found to have an inhibitory effect on cell
proliferation in vitro experimental system. This phenomenon was independent of the NMDA-type
glutamate receptors, a known receptor for D-serine, and was also accompanied by apoptosis with
an increase in c-caspase-3. No inhibitory effect on cell proliferation was observed by other D-
amino acids except D-serine, which was rescued by L-serine, but not other amino acids. Inhibitory
effect by D-serine on cell proliferation was accompanied by inhibition of glycine synthesis system.
Furthermore, the generality of the effect was confirmed by the inhibition of cell proliferation by D-
serine in primary cultured cells of the neurons and glia, as well as in several cancer cell lines. In
vivo and ex vivo tumor cell growth inhibitory effects by D-serine were also investigated, and
effectiveness was observed in ex vivo settings using a glioblastoma animal model.

Furthermore, this year we identified that D-serine inhibits one-carbon metabolism, in which L-
serine works as an essential carbon donor, and that intermediates of the metabolic pathway largely
attenuates inhibitory effects of cell proliferation by D-serine.
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1. HERREEOHE

T VOXAZEMEEDOL-BEED-BDS B, D-Y v DAHHMIZIBIEICHIFIN AR EB L TWS Z & %in vitro DX
BRRTHLOMNMI L, ZOHRKRIE, D-2YY VOZERKELTHSNSBNMDA B Y I VEBBSARK S FEER
T. c-caspase-3 DEMEMAEI TR —=VRE#E TV, D-2Y VUADMDD-7 I /BRICEK > T, HAZIEFEHD
FlISIRIFBDONT., ZOMRIET I /BOFTIEL-EY YOHICL > THEI N, D-12) v OMEFENHIME
&, LY UL T YD VERROIFEI S EDTHD I EEHRE LI, SHIC, MBRBLUVT Y 7RO
EHE., PZENETNOERDONAEEMBAKICH T2 D-Y) v OMEEEINSHER 232D, WRO—BHEERL
feo F7z. D-Y VIZ& Bin vivo & & Wex vivo DIEEHIFIBTENFISIRICDOVWTHEMET L. 7Y F—< Dex vivoE
R CRIFRTIEEEINEERIEATE L, FEEZDANZXLE LT, D-serineh’one-carbonfiHi % #&I3 2
ZEEBASMICL, ZOHRBREYICK > THRRIBEIDNGIMREIBRRTEZEARHE L,

2. MRBRREEOHME (FR)

Among serine enantiomers, only D-serine was found to have an inhibitory effect on cell proliferation in vitro
experimental system. This phenomenon was independent of the NMDA-type glutamate receptors, a known
receptor for D-serine, and was also accompanied by apoptosis with an increase in c-caspase-3. No inhibitory|
effect on cell proliferation was observed by other D-amino acids except D-serine, which was rescued by L-
serine, but not other amino acids. Inhibitory effect by D-serine on cell proliferation was accompanied by
inhibition of glycine synthesis system. Furthermore, the generality of the effect was confirmed by the inhibition
of cell proliferation by D-serine in primary cultured cells of the neurons and glia, as well as in several cancer
cell lines. In vivo and ex vivo tumor cell growth inhibitory effects by D-serine were also investigated, and
effectiveness was observed in ex vivo settings using a glioblastoma animal model.

Furthermore, this year we identified that D-serine inhibits one-carbon metabolism, in which L-serine works as
an essential carbon donor, and that intermediates of the metabolic pathway largely attenuates inhibitory effects
of cell proliferation by D-serine.
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