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1) Insel, T., Cuthbert, B., Garvey, M., et al.: Research
domain criteria (RDoC): toward a new classification
framework for research on mental disorders. Am J

Psychiatry, 167(7); 748-751, 2010.
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(H) HELFEREDTY —F L T AE Y —~D tDCS D
R

IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

1.02 [0.48, 1.56]
-0.20 [-1.01, 0.60]
0.15[-0.39, 0.70]
0.49 [-0.51, 1.49)
-0.05 [1.10, 0.99]
0.55 [-0.75, 1.85]

0.65 [0.01, 1.29]
0.24 [-0.64, 1.12)

1.25 [0.46, 2.05]

Active tDCS Sham tDCS Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight
Chang 2019 0.96 0.28 30 0.67 0.28 30 16.6%
Gomes 2018 -267 6.3 12 -1.17 7.81 12 10.9%
Jeon 2018 1.28 9.95 25 -0.07 7.69 27 16.5%
Lindenmayer 2019 25 9.76 8 -26 976 8 81%
Mellin 2018 -0.56 5.52 7 -0.28 3.88 7 75%
Nienow 2016 1.55 1.03 6 0.93 1 4  54%
Orlov 2017 0.71 1.35 19 -0.02 0.82 21 14.2%
Palm 2016 1.3 4.36 10 0.3 3.75 10 9.7%
Smith 2015 4.04 57 14 -3.29 5.68 16 11.1%
Total (95% CI) 131 135 100.0%

Heterogeneity: Tau? = 0.10; Chi? = 13.21, df = 8 (P = 0.10); I> = 39%
Test for overall effect: Z =2.89 (P = 0.004)
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Research Domain Criteria (RDoC) DHf%E~7 L — A%
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1. DSM-4 1 ihfEEZ s ks (Structured
Clinical Interview for DSM-4-TR Axis I Disorder)

2. FNAIBERE O S RFA  (Japanese Adult Reading
Test : JART)

3. B - BEMEIRFEAM R E  (Positive and Negative
Syndrome Scale : PANSS)

4. IV b2 ONERHE R E  (Hamilton's Rating
Scale for Depression; HAM-D/HDS)

5. BARBREY IR —IT7 AUV 5 DfFaHM
R EE  (Montgomery- Asberg Depression Rating
Scale : MADRS)

6. A RRE RN RE £ 2 A A AN R B AR EE
Jii (Brief Assessment of Cognition in Schizophrenia
Japanese version (BACS-J))

7. UAARAY A= RY—=T 4T T AL

8. LOIRFEHEFHE MM (Social Cognition Screening
Questionnaire : SCSQ)

9. UCSD H & i £ sefli 5 #F i R & (UCSD

Performance-based Skills Assessment : UPSA-B)

Yoo 7 B Rl R OEE B AR FE R ( Clinical

Evaluation of Manic Disorders by Japanese version

of Young Mania Rating Scale; YMRS-J)

LEREEE - BREEHEE

1.BPNSFS (Basic psychological need satisfaction, need
frustration, and need strength) : H Pk, BEILRME, &E
0 3 FEUZ I T DR, AT DR

2. — xR R A E M PE R E (The General Causality
Orientations Scale: GCOS) : #MSBUEMERH I, M3
AOENEE AT . BT Ran o 3 A1 B3 % #FAl

3.HBME A2 b7 &% (Autism-Spectrum
Quotient : AQ)

40R%E - FefE R ZefAs (State-Trait Anxiety Inventory:
STAI)

5 HARFER N> 7 1 5 DE R &RH R (Beck
Depression Inventory: BDI-1T)

6. H A GE IR B 0 2k 2 088 o BT B A R

10.

(Social



Self-Adaptation Evaluation Scale Japanese version :
SASS-J) : b NBIFR, BHIR & 4fart, B OBk 3
K361 D AP E S C1 TED 2 B F A

7. H A GE R BIS-11 (Barratt Impulsiveness Scale

Japanese version : BIS-11) : @it 5V A4l
8.1 YU = AN E (Resilience Scale : RS) : A

b L AR~ OGN BT 2 5FAfh
9.SF12 (SF-12® Health Survey)
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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

Among the emotional neural circuits, we focused on the neural circuits that project from the
orbitofrontal prefrontal cortex (OFC) to the basal lateral amygdala (BLA) and are proceeding
with the analysis applying optogenetic and chemogenetic methods. We clarified that stress
induces post-synaptic recruitment of calcium-permeable AMPA-type glutamate receptors in the
OFC-BLA circuit in mice, which contributes to stress-induced behavioral changes. We also
established a chronic social defeat stress mouse model specialized in psychological stress
associated with NVS. In addition, we quantified lysophosphatidic acid for the first time in the
world using cerebrospinal fluid and plasma of healthy subjects and patients with mental iliness,

and investigated the clinical applicability as a novel biomarker.

2) Analysis of CSF in psychiatric disorders

We found that CRH, which plays an important role in stress response as a candidate molecule
associated with NVS, was decreased in patients with chronic schizophrenia featuring prominent
negative symptoms. Furthermore, CRH was lower than that in healthy subjects in depressed
patients taking antidepressants, which was positively correlated with the level of serotonin
metabolites. It seems that CRH is decreased in proportion to the down-regulating effect of
serotonin by antidepressants. 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. Furthermore, we found that HVA was strongly
related to motivation and sexual function. In addition, as for the inflammatory molecules in CSF

we found that IFN- was higher than that in healthy subjects in patients across diagnosis.

3) Intervention study by neuromodulation

With the aim of verifying the potential of transcranial direct current stimulation (tDCS) as a
treatment method, the effect of improving cognitive function in patients with schizophrenia was
investigated based on the meta-analysis of previously reported research data. The results
showed a significant effect in working memory (SMD = 0.49, 95% confidence interval = 0.16-
0.83) and no significant effect heterogeneity (p = 0.10, 12 = 39%). On the other hand, the effects
on verbal learning, processing speed, attention and vigilance, visual learning, reasoning and

problem solving, were not significant.

4) Establishment of clinical evaluation system of NVS

The total number of samples associated with clinical evaluation data, CSF collection and
neuroimaging (MRI, NIRS) reached 163. Of these, 96 were able to obtain CSF, 152 in MRI, and
161 in NIRS. As for diagnosis, 69 patients with major depressive disorder, 33 patients with
either bipolar disorder or schizophrenia, 28 patients with other diagnoses, respectively. Factor
analysis was performed using clinical indices related to NVS, and 3 factors were extracted (F1:
anxiety/depression F2: impulsivity, F3: intrinsic motivation). F1 and F2 were significantly
correlated with social adaptation, autism tendency, QOL, executive functioning, and F3 with
social adaptation. Regarding the relationship with cytokines in CSF, significant negative
correlations were also found between F3 and TNF superfamily members, suggesting that
intrinsic motivation may be associated with the immune response resulting from chronic
inflammation. Furthermore, regarding the association with NIRS data, a significant negative
correlation was observed between F1 and the center of gravity value in Ch 19, which is located
within VLPFC. That is, the more depressed and anxious the patient is, the earlier the peak of

the response of NIRS is.



