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Dear Dr. Waalkes,

Please find enclosed our original manuscript entitled, “Effect of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) on heme oxygenase-1, biliverdin IX( reductase and (-aminolevulinic acid synthetase 1 in rats with wild-type or variant AH receptor” by Marjo Niittynen, Jouni T. Tuomisto, and Raimo Pohjanvirta. We would like to submit this manuscript for consideration for publication in Toxicology and Applied Pharmacology. We have previously shown that TCDD induces accumulation of heme degradation product biliverdin in rat liver (Toxicol. Sci. 71, 2003). This is a unique phenomenon observed almost exclusively in so called line B rats, which originate from crosses between the most TCDD-sensitive and the most TCDD-resistant rat strains (Long-Evans [Turku/AB] and Han/Wistar [Kuopio], respectively). In the current study, we demonstrate that in rat liver, TCDD induces hepatic protein expression and catalytic activity of HO-1 and BVRA, the enzymes responsible for heme degradation, respectively. Thus, increased hepatic heme degradation may be one reason behind the biliverdin accumulation in line B rats. However, since the effects were similar also in rat strains in which biliverdin accumulation has never been observed, there must be additional factors in line B rats, such as severe oxidative stress or decreased secretion of bilirubin out of the hepatocyte, which are needed for the phenomenon to take place. In addition, hepatic ALAS1 mRNA expression was strongly repressed by TCDD in all studied rat strains. Simultaneous repression of ALAS1 and induction of HO-1 might be due to increased hepatic free heme level. These effects of TCDD on HO-1, BVRA and ALAS1 were mostly not observed in spleen; on the contrary, HO-1 was even repressed in that organ in two out of three studied rat strains, suggesting that the effects of TCDD on heme degradation are tissue-specific. An interesting detail is that there may be post-transcriptional stabilization involved in the regulation of HO-1 expression. Altogether, these findings shed more light on the little-studied phenomenon of hepatic biliverdin accumulation in response to TCDD exposure and have potential implications on the mechanisms of TCDD toxicity. 
Thank you for your consideration.
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