Towards a Systems-Level Framework of Liver Adaptation:
Integrating Spatial Perfusion Redistribution and Ischemic Burden
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Portal Vein Ligation = Intrahepatic Redistribution of Blood Flow
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( A) Visualization of hepatic lobar anatomy  (B) Portal vein tree and ligation site
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* 15 min warm ischemia w/o NMP * 15 min warm ischemia w/o NMP

* 30 min warm ischemia + NMP e 30 min warm ischemia + NMP

e 50 min warm ischemia + NMP ¢ 50 min warm ischemia + NMP
Pericentral hepatocyte injury increases with HMGB1 nuclear expression decreases with
ischemic burden, indicating progressive ischemic burden, indication progressive
hepatocellular injury hepatocellular injury

CONCLUSION

Liver adaptation
= spatial axis driven by perfusion redistribution + temporal axis defined by ischemic burden. SEG
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Integrating these models links structural remodeling to functional resilience and,
enables systems-level modeling of liver adaptation.
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