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Target audience: Doctors and researchers in the area of metabolic diseases, nutrition and neuroimaging. 

 

Introduction: The rs12970134 near melanocortin 4 receptor (MC4R) gene has been linked with obesity in 

multiethnic populations, including Chinese Han population. MC4R is highly expressed in the central 

nervous system, especially in the hypothalamus, which regulates the energy metabolism. Structural and 

functional brain alterations have been reported in obese people. In this study we have investigated the 

specific phenotype of brain functional connectivity in obese participants with different genotype of 

rs12970134 near MC4R. 

 

Methods: 70 right-handed obese (OB) and normal weight (NW) Chinese Han individuals were recruited 

and received genotyping. Among them, a total of 62 OB (n=32, mean age 31.91 ±8.22 years) and NW 

(n=30, mean age 30.50±6.60 years) participants underwent voxel-based morphometry analysis of 

T1-weighted MRI and functional connectivity (FC) analysis of resting-state fMRI.  

 

Results: The rs12970134 near MC4R gene was significantly associated with obesity ( 2χ =4.80，P=0.03). 

The risk A-allele carriers in the OB group showed no significant difference of gray matter (GM) volume in 

comparison with the NW group (P＜0.05, FDR corrected). Compared with the NW group, participants 

with MC4R A-allele carriers in the OB group showed increased FC between the left hypothalamus and the 

bilateral orbitofrontal cortex (OFC), right precuneus, as well as the increased FC between the right 

hypothalamus and the left precuneus, the left ventrolateral prefrontal cortex(VLPFC) (P＜0.05, FDR 

corrected).  

 

Discussion: The difference of GM volume between the MC4R A-allele carriers in the OB group and the 

NW group was minor in our study. This might be attributable to the strict exclusion criteria and the 

relatively limited sample size in our study. However, even without the structural alterations, the MC4R 

A-allele carriers in the OB group showed increased FC strength between the bilateral hypothalamus and 

the critical food reward regions (OFC and VLPFC) and one key region of default mode network (DMN), 

which might contribute to the abnormal eating behaviors and difficulty in losing weight. 

 

Conclusion: MC4R A-allele carriers in the young obese adults exhibited increased FC strength between 

the bilateral hypothalamus and the regions of food reward and DMN even before the alteration of GM 

volume, which should be further explored by large scale and longitudinal studies. 
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