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Impact of Adipocyte Death on Steatotic Liver Disease (SLD)

Seung-Jin Kim (Kangwon National University, Korea)
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The current presentation discusses mouse models which focus on metabolic diseases. Adipocyte death occurs under various 
pathophysiological conditions, including obesity and alcohol drinking, and can trigger organ damage particularly in the liver, 
but the underlying mechanisms remain obscure. To explore these mechanisms, we developed a mouse model of inducible 
adipocyte death by overexpressing the human CD59 (hCD59) on adipocytes (adipocyte-specific hCD59 transgenic mice). 
Injection of these mice with intermedilysin (ILY), which rapidly lyses hCD59 expressing cells exclusively by binding to the hCD59 
but not mouse CD59, resulted in the acute selective death of adipocytes, adipose macrophage infiltration, and elevation of 
serum free fatty acid (FFA) levels. ILY injection also resulted in the secondary damage to multiple organs with the strongest 
injury observed in the liver, with inflammation and hepatic macrophage activation. Mechanistically, acute adipocyte death 
elevated epinephrine and norepinephrine levels and activated lipolysis pathways in adipose tissue in a chemokine (C-C motif ) 
receptor 2-positive (CCR2+) macrophage-dependent manner, which was followed by FFA release and lipotoxicity in the liver. 
Additionally, acute adipocyte death caused hepatic CCR2+ macrophage activation and infiltration, further exacerbating liver 
injury. Our findings suggest that adipocyte death predominantly induces liver injury and inflammation, which is probably due 
to the superior sensitivity of hepatocytes to lipotoxicity and the abundance of macrophages in the liver.
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GDF15 and Fatty Liver

Hua Wang (The First Affiliated Hospital of Anhui Medical University, China)
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Background and aims: liver fibrosis/cirrhosis is significant health burden worldwide, resulting resulting in liver failure or 
cancer and accounting for many deaths each year. The pathogenesis of liver fibrosis is very complex, which makes treatment 
challenging. Growth differentiation factor 15 (GDF15), a cysteine knot protein belonging to the transforming growth factor 
b (TGF-β) superfamily, has been shown to play a protective role after tissue injury and to promote a negative energy balance 
during obesity and diabetes. However, paucity of literature is available about GDF15 function in liver fibrosis. This study aimed 
to investigate the immunomodulatory role and therapeutic potential of GDF15 in progression of hepatic fibrosis.
METHODS: GDF15 expression was studied in patients with fibrosis/cirrhosis and in 2 murine models of liver fibrosis, including 
mice treated with CCl4 or DDC diet. GDF15 involvement in the pathogenesis of liver fibrosis was assessed in Gdf15 knockout 
mouse using both CCl4 and DDC diet experimental models. We used the CCl4 and/or DDC diet–induced liver fibrosis model to 
examine the antifibrotic and antiinflammatory effects of AAV8-mediated GDF15.
RESULTS: GDF15 expression is decreased in the liver of animal models and patients with liver fibrosis/cirrhosis compared 
with those without liver disease. In vivo studies showed that GDF15 deficiency aggravated CCl4 and DDC diet–induced liver 
fibrosis, while GDF15 overexpression mediated by AAV8 or its recombinant protein alleviated CCl4 and/or DDC diet–induced 
liver fibrosis. In Gdf15 knockout mice, the intrahepatic microenvironment that developed during fibrosis showed relatively 
more inflammation, as demonstrated by enhanced infiltration of monocytes and neutrophils and increased expression of 
proinflammatory factors, which could be diminished by AAV8-mediated GDF15 overexpression in hepatocytes. Intriguingly, 
GDF15 exerts its effects by reprogramming the metabolic pathways of macrophages to acquire an oxidative phosphorylation–
dependent antiinflammatory functional fate. Furthermore, adoptive transfer of GDF15-preprogrammed macrophages to 
mouse models of liver fibrosis induced by CCl4 attenuatted inflammation and alleviated the progression of liver fibrosis.
CONCLUSION: GDF15 ameliorates liver fibrosis via modulation of liver macrophages. Our data implicate the importance of the 
liver microenvironment in macrophage programming during liver fibrosis and suggest that GDF15 is a potentially attractive 
therapeutic target for the treatment of patients with liver fibrosis.
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TZD and SGLT2i Combination for Fatty Liver Management

Jun Hwa Hong (Eulji University, Korea)
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Fatty liver has become a leading cause of liver disease, affecting 30% of the global population. Fatty liver is particularly high 
in obese individuals and patients with type 2 diabetes mellitus (T2DM). Simple fat deposition in the liver to inflammation and 
fibrosis are variably expressed in patients. Thiazolidinedione (TZD) is representative improvement of insulin resistance and 
hepatic steatosis. However, there is some barriers to maintain the TZD by peripheral edema, weight gain and contraindicated 
to patients with heart failure. Sodium Glucose Co-Transporter 2 inhibitor (SGLT2i) also showed improvement of fatty liver with 
weight loss, alleviation of edema, and beneficial effect to wide spectrum of heart failure. Thus, we anticipated the synergistic 
improvement of fatty liver with combination treatment of TZD and SGLT2i. In this session, I will present the clinical data of TZD 
and SGLT2 combination therapy on fatty liver. 


