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We conducted a case-control study between serum pyridoxal levels and
schizophrenia in a large Japanese cohort. Subsequently, we conducted a meta-analysis of association
studies. Then, we investigated whether rs4654748, which was identified in a genome-wide association
study as a vitamin B6-related SNP, was genetically implicated in schizophrenia in the Japanese
population. Finally, we assessed the effect of serum pyridoxal levels on schizophrenia risk by a
Mendelian randomization approach. Serum pyridoxal levels were significantly lower in patients with
schizophrenia than in controls, not only in our cohort, but also in the pooled data set of the
meta-analysis of association.

Serum folate concentration was significantly lower in schizophrenia patients. In the meta-analysis,
serum folate concentration was significantly decreased in the patients with schizophrenia.

Psychiatry

one-carbon metabolism B6



WHO
10

381
998

MTHFR
(methylenetetrahydrofolate reductase)
Ce77T
( 4316
6062 )

(Nishi et al., 2014)

(Kinoshita et a., 2016)

S-adenosyl-methionine (SAM) DNA
DNA
DNA
(Kinoshita et al.
2013, 2014)
one-carbon
metabolism 1
one-carbon
metabolism
one-carbon metabolism
(Song et
al. 2014) B6 B12 (Arai et

al. 2010; Kemperman et al. 2005)
(Koike et al. 2014)

B6

Arai et al., 2010,
Katsuta et al., 2014

1. one-carbon metabolism

Carbonyl stress —{"one-carbon ism_}

——————

=
(glyoxal, methylglyoxal)
=D —3

!
( Mavllavﬂruclle\n ) l—}L[ vihminly\:/

A
S omet e iy v
Tue (Comane ) !
i
! (Coetane ]
h

fene
e
>
HER > S methyiTre

A
‘
A
e /

one-carbon
metabolism

one-carbon metabolism
B6

pathway

365
911
rs4654748 4
10634

HPLC
SNP genotyping Applied Biosystems
7500 Fast Real-Time PCR

PubMed ScienceDirect
PRISMA
rs4654748
6
rs4654748
rs4654748

rs4654748




859 rs4654748
rs4654748
rs1999594
17
rs4654748
1
0.13SD
(P =
5.7x103)
6
( 2
2.1rs4654748
Male Female
TT genotype TT genotype
P=5.9 X 103 P=8.5x107
T 3 J i ]
i A i -5 g
o = = | "I'
i |

T T
Control Schizophrenia
group  group

I I
Control Schizophrenia
group  group

Male Female
CT genotype CT genotype
P=9.2 X 10%¢ P=2.2x 10
=+ - +d ; -1 { °
- == 1T =
o

T T
Control Schizophrenia
group  group

T T
Control Schizophrenia
group  group

Natural log-transformed serum pyridoxal
2

Male Female
CC genotype CC genotype
P=1.1x10% P=1.9 X 104
T 3 3 T 4 |
S W o :
- ° 1 =% e
E == \
1= mm 1= ==
o - i

T T
Control Schizophrenia
group  group

T T
Control Schizophrenia
group  group

840 1285

(p =9.8x102¢ 3)

1rs4654748

Study SMD [95% ClI]
Sannohe T, et al 2017 —_— -0.45[-0.79, -0.11]
Miyashita M, et al., 2014 — -0.47 [-0.68, -0.27]
Katsuta N, et al., 2014 —_— -0.43[-0.76, =0.09]
Arai M, etal., 2010 —_— -0.49 [-0.88, =0.10]
This study —— -0.49 [-0.62, -0.37]
FE Model - -0.48 [-0.57, -0.39]
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Standardized Mean Difference

rs4654748 (reference allele; C)

Estimate change in natural log- Estimate OR in schizophrenia
transformed pyridoxal (95% CI; p-value)
(SE: p-value) 1.00 (0.95-1.06; 0.96)

-0.13 (0.05: 5.7 X 10%) \

Schizophrenia risk

Serum pyridoxal levels |

OR for Schizophrenia per SD unit change in natural log-transformed pyridoxal
(95% CI: p-value)
0.99 (0.65-1.51; 0.96)
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