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FXIII-B deficiency increases APAP-induced liver injury without impacting hepatic fibrin(ogen) crosslinking
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Abstract:
Background and Purpose: Hepatic deposition of the coagulation protein fibrin(ogen) is a hallmark of acetaminophen (APAP)-induced hepatotoxicity in mice and
humans. The transglutaminase coagulation factor XIII (FXIII) covalently crosslinks the majority of fibrin(ogen) deposits in the APAP-injured liver. FXIII circulates in
plasma as a heterotetramer (FXIII-A2B2) composed of two catalytic (FXIII-A) subunits stabilized by two regulatory (FXIII-B) subunits, the latter synthesized by the liver.
FXIII-A2 is also stored intracellularly in certain cell types (e.g., platelets, macrophages). We tested the hypothesis that plasma FXIII-A2B2 drives hepatic fibrin(ogen)
crosslinking in the APAP-injured liver.

Methods: To test this hypothesis, we generated novel mice with a selective reduction in plasma FXIII-A2B2 by deleting the gene encoding FXIII-B (F13b-/- mice). F13b-/-

mice were then challenged with APAP (300 mg/kg, i.p.) and analyzed after 24 hours.

Results: FXIII-B was not detectable in plasma of F13b-/- mice. As anticipated, plasma FXIII-A levels were reduced to less than 3%, while platelet intracellular FXIII-A
levels were not impacted. Wild-type mice challenged with APAP developed acute hepatocellular injury indicated by centrilobular necrosis and elevated plasma alanine
aminotransferase activity. Hepatic deposition of fibrin(ogen) with abundant Fibγ-γ crosslinking, a modification imposed by FXIII-A, was evident in the liver of APAP-
challenged wild-type mice. Unexpectedly, FXIII-B deficiency dramatically increased APAP-induced hepatic necrosis and sinusoidal congestion, an observation that was

not present in F13a1-/- mice. This increase in injury was not attributable to an increase in APAP adduct formation. Additionally, extravascular fibrin(ogen) deposition
and crosslinking (Fibγ-γ) was preserved in the APAP-injured liver of F13b-/- mice.

Conclusions: The results indicate that selective loss of plasma FXIII-A (in F13b-/- mice) does not impact extravascular fibrin(ogen) crosslinking in experimental
hepatocellular necrosis, suggesting a potential role of cellular FXIII-A in fibrin(ogen) crosslinking. Furthermore, the results suggest a hepatoprotective effect of FXIII
after APAP overdose that is mediated by mechanisms independent of traditional fibrin crosslinking.
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