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Methodological question

Bipolar disorder (BD) is a severe and chronic psychiatric disorder
that affects approximately 1-4% of the world population. The
pathophysiological pathways responsible for BD remain elusive, likely
due to multifactorial etiology involving the interaction between
multiple genetic, neurochemical, and environmental factors. The
mitochondrial dysfunction hypothesis has been corroborated by sev-
eral studies showing that BD patients present an atypical
mitochondrial metabolism, abnormal mitochondrial morphology and
dynamics, and mitochondrial DNA (mtDNA) damage. The amount of
mtDNA released by a cell is a marker of mitochondrial health.
Circulating cell-free mitochondrial DNA (ccf-mtDNA) levels reflect
dysregulation homeostasis in place of cellular stress, apoptosis, or
bioenergetic compromise. Furthermore, a recent surge of
investigators looking at ccf-mtDNA as a potential biomarker in
psychiatric conditions has been increasingly growing in interest,
mainly in the context of mitochondrial dysfunction.

Aims: (1) we evaluated whether the ccf-mtDNA levels were
different between individuals with BD compared to healthy controls
(HCs), and (2) we evaluated the association between BD
symptomatology with peripheral ccf-mtDNA levels.

Methods

Conclusions

In this study, 112 subjects were enrolled at the Center of
Excellence in Mood Disorders at UTHealth, including 65 BD type I
(BD-I) and 47 HCs. All subjects underwent a comprehensive clinical
interview and diagnosis of BD according to the DSM-IV-TR. Mood
symptoms were assessed with the Montgomery Asberg Depression
Scale (MADRS), Young Mania Rating Scale (YMRS). Quantitative
analysis of the plasma levels of ccf-mtDNA was performed using a
real-time polymerase chain reaction (rtPCR).

Results

These preliminary results indicate that elevated levels of ccf-
mtDNA are observed in BD-I subjects compared to HCs. In addition,
that levels of ccf-mtDNA is associated with the severity of depressive
symptoms among BD-I subjects. Thus, our results provide further
evidence that mitochondrial dysfunction may be proximal to the
pathogenesis of BD. Further studies are needed to investigate the
potential role of bioenergetics in disease progression, prognosis, and
response to treatment.
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Figure 1. Plasma circulating cell-free mitochondrial DNA (ccf-mtDNA). Data were presented as mean ±
standard error of the mean and were analyzed with univariate generalized models with adjustment for sex,
age, BMI, smoking status, and current medication status. * Different from the healthy control, p < 0.05.
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Background

The methodological question being addressed is whether patients
with bipolar disorder (BD) show circulating cell-free mtDNA
abnormalities and its association with the severity of depressive
symptoms in BD.


