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Analyses of Fyn-tyrosine kinase and NMDA-R

in the post-mortem brains of schizophrenia

Hattori K, Tanaka H, Wakabayashi C, Uchiyama H,Yamamoto N, Hori H, Teraishi T,
Sasayama D, Kunugi H
Dept Mental Disorder Research, National Inst Neurosci, Nat Center Neurol & Psychiatry, Japan

Summary

*Fyn’s function: Learning, LTP, dopamine signaling
*Fyn’s substrate: GRIN2B (NMDA-R subunit)
—Evaluation of Fyn, NMDA-R in Schizo brain

Main findings Schizo brain
|Fyn, Fyn activity |Increased
GRINI Unchanged
GRIN2A & 2B  |Decreased

*GRIN2A & 2B reduction: Might reflect NMDA-R
hypofunction, decreased synapses in Schizophrenia

Method

Preparation of Fyn-ELISA

Intra assay

Inter assay

Introduction

Fyn kinase is a key mediator of the

crosstalk between D2-R and NMDA-R

Hattori et al.,, JBC, 2006

Preparation of Dot-blot
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Sample GRINI GRIN2A

Stanley Neuropathology Consortium (BA6)

Blind analyses

Bipolar |5 ¢

Dep 15

Control 15 Uncode after

Schizo 15 data submission
Results

Fyn sandwich ELISA

Active-form Fyn

Features of Fyn-deficient mice

- Deficits in LTP, cognition

- Defective maternal behavior

+ Fearful

- Lower sensitivity to ethanol

- Lower sensitivity to haloperidol
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Other results

BD Dep ContSchizo

ANCOVA(storage time,
post mortem interval)

*No difference among diagnostic groups in the mRNA
levels of fyn, GRINI, GRIN2A or GRIN2B.
*Risperidone treatment did not affect GRINI,
GRIN2A or GRIN2B protein levels in the frontal

cortices of mice.
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Discussion

Drug effect?
Compensation?

Phosphorylation
by Fyn enhances
NMDA-R
function

GRIN2A, 2B
reduction

BD Dep ContSchizo
ANCOVA(post mortem interval)

*The GRIN2A/2B reduction might be
the cause of NMDA-R hypofunction,
which has been hypothesized in
schizophrenia pathophysiology.

*Increased Fyn might be a result of
antipsychotic treatment or a
compensatory consequence of reduced
NMDA-R function.

*Analyses using larger sample size are
now underway.

BD Dep ContSchizo
ANCOVA(post mortem interval)



Analyses of monoamine metabolites in the cerebrospinal fluid

of patients with schizophrenia and depression
Hattori K, Sasayama D, Teraishi T, Fujii T, Tanaka H, Kunugi H

Department of Mental Disorder Research, National Institute of Neuroscience,
National Center Hospital of Neurology and Psychiatry, Japan

Summary

*We evaluated the levels of monoamine metabolites in the

CSF of patients with schizophrenia and depression.
T — —
- 1 !

*Among the schizophrenic patients,
higher HVA — lower positive symptoms

higher 5-HIAA/MHPG — higher negative symptoms

HVA MHPG 5-HIAA These changes
supposed to be the
effect of medication

severer side effects (EPS)

*CSF monoamine levels could be used as biomarkers for
response to antipsychotic medication.

IntrOdu Ctlon *Monoamine neurotransmitters
Tirosine Tryptophan p!ay crucial roles in psychiatric
disorders. The levels of
monoamine metabolites, i.e.,
DOPA 5-HTP HVA, MHPG and 5-HIAA in the
ks A T cerebrospinal fluid (C.SF)' reflect
Dopamine —» —3>»DOPAC —>» HVA Serotonin  the release of dopamine,
l MAG noradrenalin and serotonin
. MAO COMT respectively in the brain.
Norad line =3 —_> : .
oradrenaine DHEG MHPG 5-HIAA *This study was aimed to

!

Adrenaline

DOPA, 3/ ine; MAO, ine oxidase; AD,
aldehyde : DOPAC, 3.4-dihydr ic acid;
COMT, catechol O-methyltransferase; HVA, homovanillic acid;
DHPG, 3,4-dihydroxyphenylglycol; MHPG,

examine the possible use of
CSF monoamine metabolites as
biomarkers for schizophrenia

Method

Subjects

No.
*Patients: Consensus 35
diagnosis by 2 psychiatrists
(DSM-1V) 35
*Controls: Recruited 32
through advertisements in 102

free local magazines and
our website.

*Past history were ruled out
by Mini-International
Neuropsychiatric Interview.

v

Neurological assessments

*Jolt accentuation
*Ophthalmoscopy: Papillary
edema, Pulse of central

5-HIAA (ng/ml)

All patients were medicated.

-

methoxyhydroxyphenylglycol; 5-HTP, §-Hydoroxy-L-tryptophan:5- and depression.

HIAA, 5-Hydroxyindoleacetic acid

Lumbar puncture 4152 ;

*Lateral position, L4/5
*With local anesthesia

Psychiatric

assessments
*Schizophrenia: PANSS

*Depression: HDRS
«Side effect: DIEPSS

Analyses of CSF HVA, MHPG
and 5—-HIAA levels.

The levels of monoamine
metabolites were analyzed by
high performance liquid
chromatography (HPLC) by SRL
Inc. (Medical laboratory testing

retinal vein company)
5-HIAA ug MHPG '5—HIAA'/ MHPG levels
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0 0 negative symptoms or
Cont D " Schizo Cont Dep  Schizo severer extra pyramidal

ANCOVA (sex, age) df=2, F=6.2, p=0.003
Cont vs dep: p=0.005

Negative symptom and 5-HIAA / MHPG
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Cont vs dep: p=0.006
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Results
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ANCOVA (sex, age) df=2, F=6.5, p=0.002,
Cont vs Schizo: p=0.022

Positive symptom
(PANSS)

20 £
15 /
10 g *HVA levels were
5 significantly
increased in the
0 schizophrenic
. group.
Low  High  patients with
HVA lower HVA levels

*Cut off point: 95%
Percentile of the
control group

had severer
positive symptoms

*Most previous studies on CSF HVA levels in
unmedicated schizophrenic patients reported no
significant difference between patients and
controls.

*Several studies showed that the HVA levels
increased after antipsychotic medication.

—The enhanced CSF HVA levels in our
schizophrenic patients supposed to be the effect
of antipsychotic medication. (Left figure).
Similarly, most previous studies on CSF 5-HIAA
levels in unmedicated depression reported no
significant difference between patients and
controls, and the 5-HIAA levels increased after
antidepressant medication. Therefore, reduced
5-HIAA levels in the depression could be due to
medication.

*Correlations of monoamine levels with symptoms
and adverse effects in the schizophrenia patients
suggest that the CSF monoamine levels could be
used as biomarkers for response to antipsychotic
medication.
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