Triiodothyronine promotes liver regeneration in 70% partially hepatectomized rats in vivo
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Introduction. Triiodothyronine (T3) is a thyroid hormone known to regulate metabolism and growth. Its actions promote gene expression through complex formation with nuclear receptors. Our laboratory has previously demonstrated that T3 stimulates the proliferation of primary cultured hepatocytes. 
Aims. In this study, we examined whether the proliferative effect of T3 could be applied to liver regeneration by assessing its actions in partially hepatectomized rats.
Methods. Male Wistar rats underwent 70% partial hepatectomy (PHx) as described by Higgins and Anderson, using 1.5–5% isoflurane inhalation anesthesia. T3 (0.5 mg/kg, i.p.) was administered to the PHx animals. After a defined recovery period, the remnant liver was excised and weighed. Paraffin-embedded sections were prepared, and hepatocyte DNA synthesis was evaluated by 5-bromo-2’-deoxyuridine (BrdU) immunostaining.
Results. Rats treated with T3 and thyroxine (T4) exhibited approximately 1.4- and 1.2-fold increases, respectively, in the liver weight (LW) to body weight (BW) ratio compared with vehicle-treated controls on days 2 and 3 after PHx. By day 7, the LW/BW ratio of T3-treated rats had returned to pre-resection levels. Consistently, the BrdU- labeling index in regenerating liver was significantly higher in T3-treated rats than in controls on day 1. In contrast, reverse triiodothyronine (rT3) did not significantly alter either the LW/BW ratio or the BrdU- labeling index compared with controls. Serum transaminase activities (alanine aminotransferase and aspartate aminotransferase) rose sharply on day 1 and declined to near pre-operative levels by day 5 in vehicle-treated rats. Both T3 and T4 significantly reduced serum transaminase activities on days 2 and 3 compared with controls, with T3 exerting more pronounced effects than T4. 
Discussion. These findings demonstrate that, among thyroid hormones, T3 exerts the strongest effects in promoting both liver mass regeneration and functional recovery following liver injury.
