Female mice exhibit reduced hallmarks of MASH in the GAN DIO model
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Introduction. Metabolic dysfunction-associated steatohepatitis (MASH) is the progressive form of steatotic liver disease. There are suggested sex differences in disease prevalence, with lower risk seen in premenopausal women compared to men (Younossi et al, 2023). However, preclinical studies are predominantly male-biased, resulting in limited understanding of sex-specific disease mechanisms. 

Aims. This study aimed to investigate sex differences in MASH development using the gold standard Gubra Amylin NASH (GAN) diet-induced obesogenic (DIO) mouse model. 

Methods. Five-week-old male and female C57BL/6 mice were fed standard chow or the GAN diet for up to 36 weeks prior to euthanasia. Immunohistochemistry and immunofluorescence were performed on excised liver tissue to conduct integrated MASH Activity Score (MAS, 0-8) and fibrosis (F, 0-4) scoring, as well as individual measures of steatosis and inflammation. Second harmonic generation (SHG) was also conducted on fixed liver tissue to analyse levels of fibrillar collagen deposition and architecture.

Results. Male mice developed definitive MASH (MAS≥5) by 26 weeks, with all exhibiting clinically significant fibrosis (F≥2). In contrast, female mice showed delayed and reduced MAS scores with one-third remaining below diagnostic threshold at 36 weeks. Fibrosis severity was markedly lower in females, with only 8% reaching advanced fibrosis (F3–4) at 36 weeks versus 68% of males (P<0.01). Based on SHG analysis, females had significantly lower collagen deposition with shorter and fewer fibers, consistent with histological findings.

Discussion. Female C57BL/6 mice show delayed onset of MASH and fibrosis compared to males in the GAN DIO model, mirroring clinical sex differences seen in premenopausal women. These findings highlight the need for sex-balanced preclinical studies to investigate mechanisms of disease susceptibility and identify opportunities for targeted therapy.
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