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1. [FUSIC : MERBEL IE

# A JFIE (schizophrenia) 12 K 9 2 9% (major depressive
disorder) . AU % (bipolar disorder) 7 & O & 457 &
% (mood disorder) & OB MIEEETH L, WAL
FEIZL R EH e W IER T L 32, BEIIAL L
R L DS D RERI A TEG O ICEEE £ 21,
[ERE, BE, TR DIEATHS | 2% H
GTIRDEoTEZ LI EDVHELL 2D, HEROETILE
T 72D RT3, ZOMICKIEREZED R 2D A
PSS %0 BAFEHEIC LS 2014 F 0 EEFTAET
. BB A 22 LT AR E O ARSI
26.6 TTNT, 209 LA KIRE. Ba AR E K o
FRMEREEDS 16.6 T A LB SN T2 Y, HAKFED
—RAERAAMER VBN, RSN T W e, H
KM AE ST T 5B Z & BRI FRE IS
L BnwZ e ENHITOND,

FEA RFE ORI IAH 2 5A % <, F—=283 VR
it (dopamine hypothesis). 7V % I ¥ (glutamate
hypothesis) . & I #1 # % 15 fii (protein posttranslation
modification) 7 &4 & 52, F—/%3 VARFIL AT IH2E
D F =783 YAREREREOMIGEIEZ ) BT O F =233
YRR OB IG B 2SR & RREDREICHE T 5, 7
VE I VEERFE VS 3V EREEI R O R RER Y
A RTIEDOWREICHG T 5, EAMRREHIIEAS
WD) Y ERAL, X F A X F Vb, FEEEIE %
EDRAE RFEDOREEICE G T 5, BEIZEANEHOR
{t (oxidation). # )V & = 1t (carbonylation). H& L
(glycation), = bt (nitration) 7 & DAY 7 251k
X, SESELRBORECHERICEGE TS LMo N
TwaY,

2. REKFELHEIEAN LA

A JIRIE CTIX% 6 o & OB L Hms s
TW3Y, ZOREMRIZIEZY) +FH 5+ 1 (glyoxalase
I; GLO1) & XEN 2 WERBIZFVHFLET b 74 F
I —VIIBMILA NV ARHELA DL ANSEL LV
K=Vt &G x5+ 5. HENDO VR VLEY
WZEHE, REREPSAERTEAF VT )+ FH—
(methylglyoxsal), 7' ) 4 ¥4 —)L (glyoxsal). 3-7 4%
7V ay v (3-deoxyglucosone) 7 EH3H ) HEAL RS
THAT S ® 5. INHIEHZIEM L CELREERY
(advanced glycation end products; AGEs) %A p$ % 7=
O, FELA NV ADERWETH B0 BV EZMALEDIZ
£ ) AGEs % E O & IHEHIATTHE L T B IREEIE 7 VR =
WAL AEDBITNG,

VK=V A b L RO A RIEEE Tl GLOI #
EFICTLV—LY T VERDH L, ZORORIEFBET
X, GLO1 OFEHPMEEH D 50% [T LT3 T &5,
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A R IE 2 S8 R D 585 % O DNA AT 2 5 B 5 A1
oTWAY, KIEBEF TIZ AGEs D—FTH B~ b
2~ (pentosidine) IR EEAMERF O 3.7 f5 12 H 0
L. Z0F ¥4 5 =B L FABICERNTE VRV
T2 HTHEY IYBODREPEFEE LILT20% 12
KT LT oWiEDrH 559, S HITHRKE, BRE,
FAEMERRZ b 72 WA RIEREE OFAE TIld. M
VYU VEESEEICLEAL, €Y I UBOEENHE
WERTLTWwD S EHRIN TS (Fig. 1) %,

& S ITHA SRR BE T2 AGEs ERE 0"
FRIMERHF O 56KDa B HIZ A F V7)) + X9 — Viiko
AGEs Tdh A7 NV7¥1) IV (argpyrimidine) O¥ENA
WESNTWDEY, MALREIZ. FELA ML ADTLHE L
TREEE W2 B,

3. BIEANLZAWHICE B
MERMEDRED AT HEN

HNVARZNVA L AORERIEERE T, P Es
IVBO6DETRALNLZ L, ¥ IV B6DOHiT
HEICE SRS N TWE, ¥4 IV B6IZIZE ) F
¥ v (pyridoxine), ¥) K¥4—) (pyridoxal), ¥
F &4 3~ (pyridoxiamine) @ 3WEAH Y, &l T
HWICTFEBRICH 5. 2D BEY FFH 3 g huR
ZVEEEHEET Y, ¥U R34 3 VIidEEopEL,
FEALAC & 2 A1)V R = VI o e B 2 03 % 72 0 ff A S
FEDUENHIFEIN TV D (Fig.2) ' MALFERE
95 Y FEH 3 USRI, mEdRy b Y v
EESEEOKETRAEEICEY) FEYI V2 1HB2D
1,200 ~ 2,400 mg. 24 AL L2k 2 A, kx> b
VU VIEIEN268% A L7zo GLOIBEZEIZ 7L —L4 Y
T MNEREETHMINE VKRV A P L AR BE
Tl XY MY oA L & ITEMEIRS S E L2 L
DFENRH DLWV, DDA NVEZVA P L AR A
KIPELE L, EY PRI 005128 5 HEBOEH
HEAHEE SN TV D,
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Fig. 1. Plasma pentosidine accumulation and serum pyridoxal (vitamin B6) depletion.

Levels of plasma pentosidine (A) and serum pyridoxal (B) were analyzed using high-performance liquid chromatography techniques. Values
were compared using the Mann-Whitney U test (2-tailed). Error bars indicate standard deviations. The figure is adapted from Reference 6.

GLO1 Hemithioacetal

Zn2+

S-D-lactoylglutathione GSH

7

Reactive dicarbonyl compounds
(Methylglyoxal , Glyoxal, 3-DG)

GLO2 D-Lactate / GSH

Protein/Lipid/ Nucleotide [ cCarbonyl trapping
Carbonyl scavengers
Glycative stress (vitamin Bg, Pyridoxamine)

S

nhibition of AGE formation
AGE

(Pentosidine)

Fig. 2. Glyoxalase detoxification system and glycative stress.

Accumulation of reactive carbonyl compounds results in modification of proteins and the eventual formation of advanced glycation end
products (AGEs) and methylglyoxal-adducts. Glyoxalase proteins are ubiquitously expressed in various tissues, including the brain, and
provide an effective defense against the accumulation of reactive dicarbonyl compounds. Vitamin B6 also detoxifies reactive carbonyl
compounds by trapping these products and/or by inhibiting the formation of AGEs. GLOI, glyoxalase 1; GLO2, glyoxalase 2; GSH,
glutathione. The figure is adapted and modified from Reference 10.
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