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The Methodological Question Being Addressed  

The methodological question being addressed is whether patients with bipolar disorder and 

comorbid anxiety disorders show metabolite abnormalities in the hippocampus, a limbic region 

implicated in the pathophysiology of mood and anxiety disorders. 

 

Introduction (Aims) 

Anxiety disorders are highly comorbid with bipolar disorder. Patients with bipolar disorder and 

anxiety disorders have poor outcomes such as suicide, mood instability and treatment 

resistance.(1, 2) The aim of this study is to investigate whether patients with bipolar disorders 

and comorbid anxiety disorders have different metabolite profiles, measured through magnetic 

resonance spectroscopy (MRS) in the hippocampus, a limbic region implicated in anxiety 

disorders.  

Methods 

We conducted in vivo multivoxel proton MRS measurements to measure the concentration of 

metabolites in the left hippocampus of 92 participants – 22 (23.9%) with Bipolar disorder (BD) I 

or II and comorbid anxiety disorders (AD), 26 (28.3%) with BD I or II and no comorbid AD, and 

44 (47.8%) healthy controls (HC). The participant’s psychiatric diagnosis was established 

according to the Diagnostic and Statistical Manual of Mental Disorders Fourth Edition - Text 

Revision (DSM-IV-TR). AD comprised Generalized Anxiety Disorder, Simple or Specific 

Phobia, Social Phobia, Agoraphobia, and Anxiety Disorder not otherwise specified. We used 

general linear models to compared neurochemical levels between groups controlling for age and 

gender as covariates. In addition, we analyzed correlations between each metabolite levels and 

scores on the Hamilton Anxiety Scale (HAM-A).  

Results 

There was a significant negative correlation between the levels of phosphocreatine plus creatine 

(PCrCr), glycerolphosphocholine + phosphorylcholine (GPCPC), and myo-inositol (myo-Ins) in 

the hippocampus with the HAM-A scores. We also found significant differences in the 

concentrations of PCrCr and GPCPC among health controls, participants with BD and AD and 

participants with BD and no AD. Participants with bipolar disorders and comorbid anxiety 

disorders as compared with those with no anxiety comorbidity displayed significantly lower 

levels of all metabolites in the hippocampus: N-acetylaspartate (NAA) (11.31 vs. 13.75, 

respectively), PCrCr (10.19 vs. 12.44), GPCPC (2.33 vs. 3.21) and myo-Ins (10.58 vs. 12.41),  

even controlling for age, gender and current use of medication. Glutamate (Glu) levels 

differences were not significant. 

Conclusions 

Participants with BD and comorbid AD seem to have significantly lower levels of NAA, PCrCr, 

GPCPC and myo-Ins in the left hippocampus compared with those with no comorbid AD. The 

possible role of hippocampal metabolite profiles as a prognostic biomarker for response to 

treatment in clinical trials deserves further investigation.   
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