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30—1 Development of novel treatment methods for mental illnesses based on
functional domains

Kazuyuki Nakagome

National Center of Neurology and Psychiatry

® Objective

Within the 5 functional domains of the RDoC project developed by NIMH, we focused on
Negative Valence Systems (NVS; fear, anxiety threat, frustrative non-reward, loss). Clinical
assessment (symptoms, social cognition, social functioning), brain imaging (NIRS, fMRI) and
molecules (blood, cerebrospinal fluid; CSF) were sampled in patients with schizophrenia,
affective and anxiety disorders to identify biomarkers of the NVS. After extracting candidate
biomarkers, we will explore the clinical applicability of drug candidate compounds obtained

using animal models.

® Outcome

1) Examination using a model animal

Postsynapses of calcium-permeable AMPA-type glutamate receptors in the orbitofrontal cortex
(OFC) -basolateral nucleus (BLA) circuit of mice was induced by stress, which was
demonstrated in the neural circuit studies using optogenetics and chemogenetics in
experimental animals. It was revealed that the change may contribute to stress related
behavioral changes. We also established a chronic social defeat stress mouse model, which
responds to stress by "witnessing stress scenes" without pain or trauma, and repeated

presentation reduces reward sensitivity.

2) Analysis of existing samples of Cerebrospinal Fluid (CSF) in psychiatric disorders

Previously, we reviewed the past literature and conducted a meta-analysis on monoamine
metabolites in CSF and reported that there was a decrease in HVA in CSF of unmedicated
major depressive patients but 5-HIAA and MHPG were not significantly different from those of
healthy subjects.

We have already reported that IL-6 in CSF in patients with schizophrenia and major depressive
disorder is elevated, but in addition we found that IL-6 antibody inhibits sensorimotor gating
deficits in mice induced by a high-fat diet. It suggests that IL-6 antibody may show effect in
patients with schizophrenia.

For inflammation-related and neuroplasticity-related molecules, multiple molecules were

simultaneously measured using a multiplex immunoassay using a large number of samples. As



a result, soluble CD30 was elevated in schizophrenia, and IFN-f (compatible with IL-6) was
elevated in schizophrenia, bipolar disorder, and major depressive disorder.

We found that CRH, which plays an important role in stress response, was decreased in
patients with schizophrenia who had severe negative symptoms.

As for neuroplasticity-related molecules, APP and GDNF were decreased in schizophrenia, and
APP and NCAM-1 were decreased in bipolar disorder.

BDNF pro-peptide (BDNFpp), produced in the same amount as mature BDNF (mBDNF) when
proBDNF was processed to mBDNF, was significantly decreased in CSF of patients with major
depressive disorder compared to healthy subjects.

With fibrinogen in CSF, which has already been reported to take abnormally high values in
schizophrenia and depression, by applying the cutoff value of 1900 ng / ul) obtained from the
results of healthy subjects, abnormal hyperactivity was observed in 10 to 20% of either

schizophrenia or depression.

3) Analysis of samples recruited prospectively with NVS clinical indices

As of September 2020, 222 samples were collected in this study. Near-infrared spectroscopy
(NIRS) and MRI data were obtained from 207 patients, and cerebrospinal fluid examination was
obtained from 122 patients. SCID diagnosis revealed major depressive disorder in 27%,
schizophrenia in 25%, bipolar disorder in 26%, and other disorders in 22%.

Interim analysis using 163 samples showed that anxiety/depression, and impulsivity were
significantly correlated with social adaptability, autism tendency, quality of life, executive
function, and intrinsic motivation was significantly correlated with social adaptability. As for CSF
molecules a significant negative correlation between intrinsic motivation and the TNF family
molecules in CSF was demonstrated.

Focusing on schizophrenia, major depression, and bipolar disorder in the interim analysis (n =
135), anxiety/depression was correlated with social adaptability, autism tendency, QOL,
cognitive function, and resilience was correlated with social adaptability, autistic tendency and
QOL. As for CSF molecules anxiety/depression was negatively correlated with tyrosine,
impulsivity was negatively correlated with IL-12, and resilience showed a positive correlation
with carnosine and a negative correlation with lysine.

As for NIRS measurement anxiety/depression showed a negative correlation with the latency of
the center of gravity in the left and right dorsolateral prefrontal cortex, and QOL was correlated
with the integrated values of oxygenated hemoglobin level in wide regions including right middle
temporal gyrus, right dorsolateral prefrontal and frontopolar areas.

The Hb concentration change measured during the language fluency task using the time-

resolved measurement method, showed a significant activation across diagnoses, supporting



the validity of continuous wave light NIRS.

Restricted to men, we found a negative correlation between intrinsic motivation and neurite
density in the bilateral amygdala across the three disease groups of schizophrenia, major
depression, and bipolar disorder using NODDi analysis.

Bicluster Analysis revealed that small subgroups within which specific molecules (IL-2, IL-12, IL-

35: valine, isoleucine, leucine) show similar patterns appeared to form a clinically homogeneous

group.

4) Other achievements

We participated in the international collaborative research DEPRESSD Collaboration led by
McGill University applying systematic meta-analysis to examine the diagnostic performance of
Patient Health Questionnaire-9 (PHQ-9).

In a tDCS treatment intervention study in schizophrenia patients, there was a significant
negative correlation between the oxygenated hemoglobin integrated value of the left temporal
region before tDCS and the change of positive and negative symptoms before and after tDCS.
When the effects of coexistence of autistic behavioral traits and developmental coordination
disorder (DCD) on emotional and behavioral problems were examined in preschool children,
those with coordination disorder had higher risk of emotional and behavioral problems if they
showed higher level of autistic traits.

A neuromelanin imaging study reflecting the dopamine function in the substantia nigra region of
the midbrain started this year, and about 45 cases have entered the study so far. Furthermore,
the quality of existing neuromelanin images was checked, and the quality of the imaging data of
109 cases of schizophrenia, 14 cases of autism spectrum disorder, 21 cases of depression, and
192 healthy subjects was verified and they were included in the analysis. Neuromelanin
quantification of the substantia nigra pars compacta (SNc) and ventral tegmental area (VTA) is

currently being analyzed.



