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I. Cerebrospinal fluid (CSF) sample collection

National Center of Neurology and Psychiatry (NCNP) (Drs. Kunugi and Hattori) played a
central role to establish the CSF sample collection system. In this year, researchers from Hokkaido
University, University of Occupational and Environmental Health, and Kobe University were trained
on lumbar puncture and subsequent sample processing in the NCNP. We made a standardized lumbar
puncture protocol and a simple user-friendly pamphlet to illustrate the protocol.

In NCNP, 166 CSF samples were collected (937 samples in total). The NHO Kure Medical
Center NHOKMC)(Dr. Takebayashi) collected approximately 50 samples from psychiatric patients
and 150 from neurological patients for control. University of Occupational and Environmental Health,

Saga University and Hokkaido University started to collect CSF samples.

II. Measurement of fibrinogen and ethanolamine in a large number of psychiatric subjects

The NCNP group measured CSF fibrinogen levels in 384 subjects by ELISA. They found that
patients with depressive disorder, those with schizophrenia, and those with bipolar disorder all
showed a significantly increased rate of individuals who showed abnormally increased fibrinogen

levels (i.e., more than mean + 2SD in controls). Depressed patients showed higher fibrinogen levels
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than remitted patients. Fibrinogen levels were higher before electric convulsive treatment (ECT) than
those after the treatment in patients with depression, indicating that fibrinogen levels are state-
dependent. CSF ethanolamine levels were also examined in the large number of subjects by using
high performance liquid chromatography (HPLC) by the NCNP group. Again, reduced levels were
observed in all psychiatric disorders compared to controls, and state-dependency was found. In
addition, CSF ethanolamine levels showed a strong correlation with CSF homovanillic acid (HVA)
levels which have also been found to be a state-dependent marker for depressive disorder. These
results provide convincing evidence for abnormally increased fibrinogen levels and reduced

ethanolamine levels in CSF as a biomarker for psychiatric disorders including depression.

ITI. Animal experiments

The NCNP group examined whether intracranial injection of fibrinogen into brain parenchyma or
ventricle induces depression-like behaviors in mice. The conclusion of this experiment will come out
in the next year. They injected fibrinogen intravenously and found that inflammatory changes
occurred in the brain. Since ethanolamine is a precursor for endocannabinoids, they examined the
effect of an antagonist and an agonist of the fatty acid amide hydrolase, an enzyme that metabolizes

endocannabinoids, on anxiety and depression-like behaviors in rats.
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