In vivo fate and mechanistic insights of hepatocyte transplantation
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Introduction. Clinical studies have reported that hepatocyte transplantation served as a therapeutic approach for end-stage liver diseases. However, the in vivo fate and underlying mechanisms of transplanted hepatocytes remain unclear.
Aims. In this study, we evaluated the pharmacokinetics and pharmacodynamics (PK/PD) of transplanted proliferating human hepatocytes (ProliHHs) in a mouse model of acute liver injury.
Methods. Molecular imaging techniques were employed to evaluate the in vivo distribution, proliferation, persistence, and clearance phases of transplanted hepatocytes. Proteomic and metabolomic analyses were integrated to elucidate the molecular mechanisms of hepatocyte transplantation. Furthermore, a quantitative systems pharmacology (QSP) model was developed to characterize and integrate the pharmacokinetic–pharmacodynamic (PK/PD) relationships.
Results. Transplanted hepatocytes (ProliHHs) were predominantly localized in the liver and were cleared within 72 hours in wild-type mice. Hepatic macrophages and neutrophils surrounded ProliHHs, thereby triggering inflammatory responses. Within the immune microenvironment, ProliHHs induced autophagy as a self-protective mechanism. Inhibition of autophagy markedly attenuated the therapeutic efficacy of ProliHHs. Based on these findings, a quantitative systems pharmacology (QSP) model was established to integrate the interactions among transplanted hepatocytes, host immunity, and therapeutic outcomes.
Discussion. This study quantitatively characterized the cellular kinetics of hepatocyte transplantation and revealed the crosstalk between transplanted hepatocytes and immune cells. Our findings further demonstrated that autophagy plays a critical role in mediating the therapeutic effects of hepatocyte transplantation.
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