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Introduction

Variations in obesity among individuals can be predominantly attributed to genetic
differences (Locke el al., 2015). It has been observed that genes associated with obesity are
more prominently expressed in the brain (Vainik et al., 2018). However, the mechanism by
which these brain-expressed genes contribute to obesity remains unclear. While there have
been studies investigating the connection between BMI and brain structure in a
Mexican-American sample (Curran et al., 2013), there is currently a dearth of research on
this topic within the context of Mexican twins.

Objective

To examine the relationship between total cortical volume and body mass index, as well as
to assess the heritability and genetic/phenotypic correlations of these two characteristics, we
conducted a study using data from the Mexican Twin Registry (TwinsMX).

Methods

For this study, we had a sample of 65 pairs of twins (41 MZ and 24 DZ) from the Mexican
twin registry, TwinsMX (Leon-Apodaca et al., 2019) who underwent magnetic resonance
imaging at the Laboratorio Nacional de Imagenologia por Resonancia Magnética
(LANIREM). The study included acquiring high-resolution T1-weighted images covering the
whole brain, which were processed with FreeSurfer's recon-all pipeline. BMI was calculated
automatically by dividing the participants weight (kg) by the square of the height (m) using
the OMRON Digital Scale (HBF-514C). A bivariate ACE model estimated the heritability and
genetic cross-trait correlations of both phenotypes. Analyses were performed with umx
(Bates, Maes & Neale, 2019), and OpenMX (Boker et al, 2011) R v4.2.1 packages.

Results

The heritability for the BMI and total cortical volume were 85.19% and 49.14%, respectively.
On the other hand, the cross-trait genetic correlation between traits was rA = -0.242 and they
had a phenotypic correlation of rP = -0.230. The whole sample BMI and total cortical volume
correlation was -0.255 (p = 0.003).

Conclusions

The heritability of BMI was similar to meta-analysis estimates (75%, Elks et al., 2013), but
cortical total volume was considerably lower than reported. We found a considerable genetic
and phenotypic correlation between both phenotypes, showing that there is a genetic



overlap between the two phenotypes. The negative correlations indicate that an increased
BMI is associated with a reduction in total cortical volume and this is plausibly regulated by a
common set of genes, which is consistent with literature. However, these relations may vary
between anatomic structures and between different cortical measurements (e.g. mean
thickness, surface area). Therefore, subsequent analyses in specific cortical areas rather
than global measures and with different measurements, are necessary to determine whether
this genetic/phenotypic overlap is maintained.
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