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Correlation of changes in gray matter volume of the brain and creatine concentration in the prefrontal lobe with
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[Abstract] Objective To explore the correlation between gray matter volume of the brain in depression pa-
tients and the levels of creatine in the prefrontal lobe. Methods Eighty-six suspected depression patients at Shanghai Ji-
ading District Central Hospital from May 2019 to March 2023 completed the Depression-Anxiety-Stress Scale (DASS).
They were divided into depression (n=20) and non-depression (n=66) groups based on DASS scores. MR spectroscopy
and voxel-based morphometry were performed to determine metabolite concentrations and gray matter volume in the me-
dial prefrontal cortex. The study investigated differences in these measures between groups. Spearman's rank correlation
was used to analyze associations between DASS scores, prefrontal metabolites, and gray matter volume. Pearson's method
was applied to assess the correlation between prefrontal metabolites and gray matter volume. Results The depression
group displayed no statistically significant differences compared to the non-depression group in terms of creatine concen-
tration in right medial prefrontal cortex, brain gray matter, and brain white matter, with values of (6.07+0.94) mmol/L,
(0.42+0.05) mL, and (0.53+0.06) mL in the depression group, versus (6.52+0.90) mmol/L, (0.47+0.03) mL, and (0.47+
0.04) mL in the non-depression group, respectively (P>0.05). Spearman correlation analysis revealed a negative correla-
tion between DASS depression score and prefrontal cortical creatine concentration (r=-0.791, P<0.05), as well as with
gray matter volume in right medial superior frontal gyrus (r=-0.752, P<0.05). However, anxiety and stress scores
showed no correlation with prefrontal metabolite concentrations or whole-brain gray matter volume (P>0.05). Pearson
correlation analysis showed a positive correlation between creatine concentration in medial prefrontal cortex and gray
matter volume in right medial superior frontal gyrus (=0.689, P<0.05). Conclusion Creatine in the prefrontal lobe and
gray matter volume are negatively correlated with depression. Increasing the concentration of creatine in the frontal lobe
cortex may help improve mood and enhance feelings of happiness.
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Figure 1 MRS of the medial prefrontal cortex
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Figure 2  Association between the DASS depression score and

creatine concentration in the prefrontal lobe
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The gray matter volume difference between depression and non—depression groups is found in the right medial superior frontal gyrus
(yellow area; MNI Coordinates, x=2, y=58, z=16)
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Figure 4 Association between the DASS depression score and gray

matter volume of the right medial superior frontal gyrus
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Figure 5 Association between creatine concentration in the prefrontal

lobe and gray matter volume
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