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Are we done?





What EXACTLY is it
about the adipocyte

that is so bad for the liver? 



The fibro-inflammatory milieu is a 
key contributor to disease and 

the adipocyte is one of the engines 
fueling that milieu 



“Residual disease” post treatment with single, dual and triagonists

“Residual disease” post GLP1R/GIPR/GcgR agonist treatment

refers to the remaining tissue fibrosis post weight loss 

Prominently observed in the liver

“Residual disease” is a term used in the context of statin exposure, 

when despite an overall reduction in LDL-cholesterol, 

there still remains an increased CVD risk



Steatosis resolution, but remaining fibrosis in the liver
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Leptin



Any intervention that either directly
leads to a downregulation of leptin

or
prevents an obesity-induced 

upregulation of leptin
triggers metabolic improvements 

Leptin as a driver, not as a passenger
to obesity!



Leptin Reduction as a Required Component for Weight Loss

Diabetes. 2024 Feb 1;73(2):197-210



A novel MASH / MAFLD Model





Is reducing leptin to maintain
leptin sensitivity unique? 

Insulin uses the same concept!



Improving insulin sensitivity reduces liver steatosis
Kir6.2 Female

Liver Histology

Control TG

9 weeks HFD DOX 3
FEMALE

May Wang, unpublished
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Zhao and Scherer, under revision

Merck MISP



Stellate cell-specific adiponectin overexpression is potently anti-fibrotic

MuP-uPA mouse

Zhao and Scherer, under revision

Merck MISP



Stellate cell-specific elimination of adiponectin is potently pro-fibrotic

Wildtype Stellate-spec KO

Zhao and Scherer, 

under revision
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COL VI

• Cleavage product of COL VI: “Endotrophin”

Endotrophin



Non-Fibrotic Human Breast Tissue Fibrotic Human Breast Tissue

Endotrophin is upregulated in fibrotic
human breast tissue



Endotrophin Neutralization and 
Liver Fibrosis 

(in the Mup-uPA mouse model)



Neutralizing Endotrophin Antibody: Gene Expression in Liver
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Endotrophin

Lee et al. 2024

iScience.;

27(7):110104











Summary Endotrophin

• Biomarker: Endotrophin is an excellent fibro-inflammatory 

marker in plasma

• Cancer: Pro-mitogenic and inducing chemoresistance

Breast cancer; HCC, colon cancer, ovarian cancer 

• Fibrosis: Endotrophin is a direct driver of fibrosis in the liver, 
heart, kidney and adipose tissue

• Endotrophin neutralization as a direct intervention in cancer 
and fibrosis
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Adipocyte-specific FGF21 overexpression in the adult stage 

Christy Gliniak, unpublished



Adipocyte-derived FGF21 reaches the circulation

Christy Gliniak, unpublished



Adipocyte-derived FGF21 prompts reduced weight gain

Christy Gliniak, unpublished



Adipocyte-derived FGF21 prompts improved insulin sensitivity

Christy Gliniak, unpublished



Adipocyte-derived FGF21 improves liver function

Christy Gliniak, unpublished



Adipocyte-derived FGF21 improves immunometabolism

Christy Gliniak, unpublished



Adipocyte-derived FGF21 lowers ceramides

Christy Gliniak, unpublished
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Fat-specific GIPR mice Reverse Diet-induced Obesity:
Massive Weight Loss

Kusminski Lab 

Cell Metabolism

in press



Normal Adipose Tissue Morphology

Reduced Adipose Tissue Macrophage Infiltration & 
Inflammation in GIPR-Adip Mice

Kusminski Lab 

Cell Metabolism

in press



Fat-specific GIPR mice 
do Not Display Hepatic Steatosis

50 um

WT

50 um

GIPR-Adip

Kusminski Lab 

Cell Metabolism

in press



A Mechanism of GIPR Action in Adipose Tissue:
The GIPR Activates Calcium Cycling in the Adipocyte to Enhance Thermogenesis,

Increase Energy Expenditure and Drive Weight Loss

Kusminski Lab 

Cell Metabolism

in press



Leptin Endotrophin

FGF21 Adiponectin

Adipocyte GIP-R Action

Want to fix the liver ? 

fix the Adipose tissue first!



A novel liver dysfunction model:
The Hepato-Mitokiller

Is it always the adipocyte?
Liver autonomous effects!

Jan Funcke, unpublished



Elimination of mitochondrial DNA:

The rho- hepatocyte

Jan Funcke, unpublished
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hepato-mitoKillerctrl

on chow diet
Jan Funcke, unpublished



Control MitoKiller 1

on chow diet

Jan Funcke, unpublished



Hepato - mitoKillers
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