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* Psychiatric symptoms and diagnoses in
Mito diseases

* Mito dysregulation in psychiatric
disorders
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* Psychiatric symptoms and diagnoses in
Mito diseases



Lifetime Prevalence Psychiatric
Disorders in Mito Disease

* Onset of psychiatric disorders
13 years before mito disease diagnosis

* Psychiatric disorders resistant to
medications

Fattal O, et al. CNS Spectr 2007,12:429-438; Morava E, et
al. Mitochondrion 2010; 10:528—-533
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Psychiatric Presentations

* Major depressive disorder

e Bipolar disorder

e OCD

 Anorexia

* Bizarre hallucinations
 Anxiety disorders

e Substance abuse

* Borderline personality disorder

Anglin et al. The Journal of Neuropsychiatry and Clinical
Neurosciences 2012;24:394—-409



Treatment

» Coenzyme Qio,

* Creatine monohydrate

e Alpha lipoic acid

 Vitamin E, vitamin C, and riboflavin

 Antioxidant idebenone

 Reduction or discontinuation of
psychotropic drugs

Anglin et al. The Journal of Neuropsychiatry and Clinical Neurosciences 2012;
24:394—-409)
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* Mito dysregulation in psychiatric
disorders



L4 Commentary

Mitochondrial Dysfunction: At the Core of
Psychiatric Disorders?

Ana C. Andreazza and Andrew A. Nierenberg

Biological Psychiatry May 1, 2018; 83:718-719



Commentary

Bipolar Disorder as a Mitochondrial Disease

Ana C. Andreazza, Angela Duong, and L. Trevor Young

GENETIC ALTERATIONS IN BD

DNA

o Glycolysis:
\ 1 lactate,
| IpH
+ Oxidative Phosphorylation:
| | complex | subunits;
| phosphocreatine

» Changes in nuclear and mitochondrial

MITOCHONDRIAL DYSFUNCTION IN BD

Biological Psychiatry May 1, 2018; 83:720-721
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Genetics

Anticonvulsants

GWAS:CACNA1C 4
Ca?* channels

WGS: Other channels

[Ca?*]i (synaptic plasticity, cell death, etc,)

Endoplasmic reticulum o
Exome: Ca?* binding proteins ~_ ! = —

Mendelian diseases:
Wolfram, Darier, CPEO

Mitochondria

Kato T. Psychiatry and Clinical Neuroscience 2019

Dorsal raphe

(serotoninergic neurons)

Emotion/cognition imbalance

P 5 5

Altered monoaminergic activity
(mania and depression)

-

Calcium dysregulation in
susceptible neurons

-

Cell-type-specific vulnerability
associated with oxidative stress

- =

Genetic vulnerability

< Cognitive behavioral

therapy
<= Atypical antipsychotics

- Lithium and
anticonvulsants

< N-acetylcysteine
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The Role of Mitochondria in Mood

Disorders: From Physiology to
Pathophysiology and to Treatment

Anna Giménez-Palomo', Seetal Dodd?3, Gerard Anmella’, Andre F. Carvalho*?,
Giselli Scaini®, Joao Quevedo®”8° |sabella Pacchiarotti’, Eduard Vieta® and
Michael Berk%1.12*



Mitochondrial Abnormalities in Bipolar Disorder

* Altered mitochondrial gene expression
* Decreased brain energy metabolism

« Markers of oxidative stress

 Bipolar calcium channel genes

 Decreased oxidative stress with lithium and
valproate

Quiroz et al. Neuropsychopharmacology. Oct 2008;33(11):2551-2565.
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Effects of Lithium on Mito Genes

Fig. 2 Network graph summarising the royalblue co-expression module. The royalblue module was visuaised according 10 a pefuse force
direced layour hased on weighted corelations between genes Minor manual changes 1 node placement were made 1 maximise clanty. The size
of each node (and node aba) efleas absolue modue membership (MM) values, with larger nodes corresponding © higher MM vates Node
colour Indicates whather royabilue genes were encodad by autasomal fazurs], X chiomosome (pugpis), or mitochondrial fed) ONA. Edae width
reflecs the weighting of connections between nodes, with ticker edges comresponding 1 STRONQET CONNECTIONS

Stacey et al. Translational Psychiatry (2018) 8:183
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Review

Peroxisome Proliferator-Activated Receptor
Gamma Coactivator-1 Alpha as a Novel Target for
Bipolar Disorder and Other Neuropsychiatric
Disorders

Andrew A. Nierenberg, Sharmin A. Ghaznavi, Isadora Sande Mathias, Kristen K. Ellard,
Jessica A. Janos, and Louisa G. Sylvia

Biological Psychiatry May 1, 2018; 83:761-769
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