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Acute liver failure is a life-threatening condition associated with high morbidity and mortality
rates. It is characterized by a rapid deterioration of the patient occurring when the remnant
liver fails to regenerate, and the liver mass remains too small to fulfill essential metabolic
functions. Because of its severe complications implicating many organs, the only existing
treatment in most patients is liver transplantation. Therefore, a better understanding of
molecular events supporting liver regeneration may help to find new treatments to improve
the prognosis of patients affected by this medical condition.

Recently, in vitro studies from our laboratory identified platelet-derived transforming growth
factor beta 1 (TGF-B1) as an inducer of interleukine-6 (IL-6) secretion from liver sinusoidal
endothelial cells. IL-6 being an essential mitotic cytokine in early process of liver regeneration.
Herein, we analyzed the role of platelet-derived TGF-31 in vivo during liver regeneration using
specific platelet-derived transforming growth factor beta 1 knock-out mice (PIt. TGFB1 KO). In
these mice, hepatocyte proliferation is significantly reduced after 2/3 hepatectomy. We
analyzed mitogenic factors and factors regulating platelet homeostasis after 2/3 hepatectomy
in PIt. TGFB1 KO mice and compared the results with wild-type mice. Blood was collected
before and at early time points after 2/3 hepatectomy and factors were analyzed using enzyme
linked immunosorbent assays.

We observed that in the absence of platelet-derived TGF-1, hepatic regenerative signals
such as IL-6 and hepatocyte growth factor (HGF) are perturbated, suggesting a regulatory
role of platelet-derived TGF-B1 in liver regeneration. Concurrently, early after PHx, plasma
total TGF-B1 concentration is significantly low in PIt. TGFB1 KO mice compared to WT mice
indicating that the increase of circulating TGF-1 is mainly due to platelet activation occurring
after hepatectomy. Further, serum thrombopoietin (TPO), stimulating platelet production by
megakaryocytes and secreted by the liver, remained higher in PItL. TGFB1 mice at 48h after
PHx compared to WT mice, suggesting that platelet-derived TGF-B1 is a negative regulator
of TPO production by the liver during regeneration.

To conclude, our data suggest that after 2/3 hepatectomy, TGF-31 released through platelet
activation is implicated in triggering regenerative signals. Therefore, TGF-1, a pleiotropic
factor, highly present in platelets may fine tune both, the early and late phase of liver
regeneration. Precise target cells and mechanism of action needs to be determined.

Director: Prof. Dr. med. Bernhard Egger
Supervisor: Dre. Carmen Gonelle-Gispert




