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Search for predictive biomarkers on mood changes of bipolar disorder by
metabolome analysis.

DEGUCHI, YASUHIKO

3,100,000

Bipolar Disorder: BD

DNA IL-4
DNA BD BD

DNA

The increased levels of nervonic acid in patients with major depressive
disorder (MDD) compared with controls and patients with bipolar disorder (BD). Nervonic acid levels
were increased in the depressive state in patients with MDD compared with the levels in the
remission state in patients with MDD and the depressive state in patients with BD. Circulating
mitochondrial DNA (mtDNA) levels showed a positive correlation with IL-4 in patients with MDD.
Patients with MDD and BD showed significantly lower plasma mtDNA levels than controls. We collected
plasma samples from depressive state and remitted state of the same BD patients and matched healthy
controls. We analyzed the metabolites and there was no significant difference in metabolites between

the groups.
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Figure 1. Plasma level of metabolites with significant differences in the cohort 1 samples. The bars indicate the mean of each group. The error bars represent the
SDs. Comparison of the plasma levels of metabolites among the patients with schizophrenia (SZ), major depressive disorder (MDD), and bipolar disorder (BD), and
healthy controls (1-way ANOVA with posthoc Tukey’s test). (a) Cortisone was measured using liquid chromatography time-of-flight mass spectrometry (LC-TOFMS) in
51 samples. The Y-axis shows the relative concentrations. (b) The levels of nervonic acid were measured using gas chromatography time-of-flight mass spectrometry
(GC-TOFMS) in the 30 available samples of cohort 1. The y-axis shows the absolute concentrations. The data on the relative concentrations of nervonic acid are listed
in supplementary Table 1.
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Figure 2. Absolute plasma levels of nervonic acid in the cohort 2 samples.
The bars indicate the mean of each group. The error bars represent the SDs.
Comparison of the absolute plasma levels of nervonic acid among the patients
with schizophrenia (SZ), major depressive disorder (MDD), bipolar disorder (BD),
and healthy controls (1-way ANOVA with posthoc Tukey’s test).
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Figure 3. State-dependent changes in plasma levels of nervonic acid in patients with MDD and BD in cohort 2. The bars indicate the mean for each group. The error
bars represent the SDs. (a) Comparison between patients in the depressive state of major depressive disorder (dMDD) and the remitted state of major depressive dis-
order (rMDD) (Welch t test). (b) Comparison among patients in the depressive state of bipolar disorder (dBD), the remitted state of bipolar disorder (rBD), and the manic
state of bipolar disorder (mBD) (1-way ANOVA with posthoc Tukey’s test). (c) Comparison between patients with dMDD and dBD (Welch t test). (d) Comparison between
patients with rMDD and rBD (Welch t test).
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Fig. 1. Log-log plots of plasma mtDNA copy number versus cytokine levels in patients with major depressive disorder (MDD). Plasma cytokine levels were determined using a
multiplex inmunoassay. The mtDNA copy number in plasma was measured by real-time quantitative PCR targeting the ND1 region of mtDNA. Spearman's rank correlation analyses were
performed between plasma mtDNA and cytokines in MDD patients. Each dot represents the data of one subject.
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Fig. 2. Comparison of plasma mtDNA levels among the di-
a agnostic groups. The mtDNA copy number in plasma was mea-
sured by real-time quantitative PCR targeting the ND1 region of
e mtDNA. Bars indicate average values. a) Comparison among SZ,
.
500,000, "k 300,000, MDD, BD, and controls (one way ANOVA with post hoc Tukey's
| B test, *P < 0.05, **P < 0.01, ****P < 0.0001). b) Comparison
* I between dMDD and rMDD (Mann-Whitney U test,
b /
[=] **¥%p < 0.0001). Abbreviations: BD, bipolar disorder; dMDD,
400,000 - depressive state of major depressive disorder; MDD, major de-
L1 - pressive disorder; rMDD, remitted state of major depressive dis-
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~~ 200,000 order; SZ, schizophrenia.
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