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Figure 2 Schematic representation of serine shuttle. L-serine is synthesized from glucose,

which diffuses from blood vessels and is transported into astrocytes by glucose
transporter 1 (GLUT1). L-serine is then transported into postsynaptic neurons via
neutral amino acid exchangers (such as ASCTI, neutral amino acid antiporters, or
system A transporter) to be converted to D-serine by serine racemase (SR). This
process is known as the ‘serine shuttle’ SR and D-serine are concentrated at the
postsynaptic densities in glutamatergic and SR-expressing GABAergic neurons. D-
serine is subsequently released from neurons by Asc-1 or other transporters and
binds to the glycine modulatory sites on synaptic N-methyl-D-aspartate receptor
(NMDAR). Termination of D-serine signaling is attained by reuptake into astro-
cytes where it is catabolized by D-amino acid oxidase (DAAO). Al reactive astro-
cytes express SR, and synthesize and release D-serine, which may contribute to
their neurotoxic effects by acting at extrasynaptic NMDAR. Asc-1 : alanine-ser-
ine-cysteine-1 (Slc7al0 : solute carrier family 7 member 10), ASCT-1 : alanine/
serine/cysteine/threonine transporter 1 (Slcla4 : solute carrier Family 1 member
4), GLDC : glycine decarboxylase, GlyT-1 : glycine transporter 1, PHGDH : phos-
phoglycerate 3-dehydrogenase, PSD-95 : postsynaptic density protein 95,
VGLUT : vesicular glutamate transporter. Adapted from Coyle and Balu28 and
Wolosker, et al. 49 with permission.
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T. Mogi*, T. Tsunoda and A. Yoshino
*Department of Psychiatry, National Defense Medi-

cal College, Tokorozawa, Japan

fISRE TA D A TIFIEILEERR
3580 % EREFEEUMR

HMEE X H 5 HEILHR

(EH9] BRI HRBNER AL N170 TFHliT & 5.
F 72, NI70 R IESZE X D ESZBUCBOS L TR E
(b, InzERAR TSR S0, bbbt
TLE B OBAE % B X EEANICHS 22T 5 7%
&Iz, NI70 iRIE, @ISZA0E, 0o OFRA &bt
it & OB DWW THHA L 7. [H3k] TLE B (N=
16) 8 X OERE - WAl - S =X VAT — MEAE
(Mini-Mental State Examination : MMSE) 1§ %
vy F v I E Y (normal control : NC)
B (N=17) IZR L 128 F v > R OVHGIGE %2 F Vv, B,
HIEZH o BN - 37 R 0 2R % 4§l 50 [0 37>
fiote., ZOBOEA OB (4% 5 Hii)
BT % N170 RIE 2 K5 2 L ICmEFE L7, 2
n% % IKEE ANOVA (B (TLE, NC) x 751 (1E
Sz, BN XM (B, BESE) < R X Bk (£, £))
ufﬁﬁﬁtf:. HeHeREIc B L TlE, Hollingshead-
Redlich scale 12 & - THERH DL XFEFIRAE (socio-
economic status : SES) % FHfi L 7. [#54H] NC#f &
g L, TLE BECIESEE N170 ORI % 80 7.
HEAHE N170 Rl ICBI L TR cHEE 2RO &
Dotz FRMBECERBICT L TR ENSIRE R
Oz, IHIWCTLE BETOA, SESHRIFIEHA
N170 ¥R & B R MBI %2 RO 72, [F5iw] BERANIHE
2L BT 2 72 O IE BT EREIC AR I N S —
7, BZEUE AN LIEE 15, TLE BE TIRTE
DHERBIZ RS SN2 DB E OB IZIEH TH D LR

833

%3, i, IEMEICKRT 2 N170 RIE & SES 5 Ak
TLE B# CHKICHBI L, TLE #3518\ 2 Bl
EURH 170 ms DA o B TE R 3 4 A R R & BY
W32 EWRBE N, 2N A, TLE BHICB T
2 BH N170 JRIE (24 2B RS o i AR B2 IR L 72 2
AREMED D B

Regular Article

Relationship between hyperthymic temperament,
self-directedness, and self-transcendence in medical
students and staff members

S. Kobayashi*, T. Terao, M. Shirahama, K. Hatano,
H. Hirakawa, K. Kohno, 1. Shiotsuki and N. Ishii
*Department of Neuropsychiatry, Oita University
Faculty of Medicine, Yufu, Japan

EFEPERIZ2 Y 7ICHB, R
14X B SiBiE & ORSEMS

SBECHCEER

(HiV] FEH<UE L, B 2 B8RTHIEL Tb, H

BEELHOEEE L GEREOMEZET 2 L v
IRBUC OV TERE L 72, [5E] bhvbh ol ko
MEDF—4% X—2 X1, Temperament and Charac-
ter Inventory & Temperament Evaluation of Mem-
phis, Pisa, Paris, and San Diego Autoquestionnaire @
W75 DFHI R 2 AT e 111 4D 7 — 8 035K
DIz dIZZXRFA SN, [F5R] B3 2 ZRE THE
ET %L, FEHRUE R R A ORI R & R
ZIEOMBAZ A L7, HAEMMERmNA & IR %
B kot ACEMMEE [ COEBE & JHEBEIL &
WIZH Db 6T, I E CER S H O
EARBICIEOMEBZ A LDy, FHEBAE L 3%
Mot 51, BHRE L HCEMEE ML &

b 2rb 67, HERBEI ARG SE R H OB
EABLRAOHEBEZAE LS, HOBM: L I3RS
lroto, [Kam] ABZEE, FBREHHOERNE &
MBI L 222, HOEBIE L IZEOMBZE T 5
LERRT S, X510, AHKEEACHTREL Y
IRFEZRE L, HCOEBEME IR R TIE R VR
HzHL, BO&EAEEAMYcREEE »I Rz E
THIELRBINDG,


http://www.tcpdf.org

