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Possible involvement of hedgehog signaling in jaw growth retardation in developing zebrafish
by 2,3,7,8-tetrachlorodibenzo-p-dioxin
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Although fish larva is particularly sensitive to 2,3,7,8-tetrachlorodibenzo -p-dioxin (TCDD), with circulation failure or
craniofacial malformations, the mechanism is still unknown. In the present experiments, zebrafish aryl hydrocarbon
receptor 2 (zFAHR2) mRNA was strongly expressed in the lower jaw primordia. Injection of zFAHR2 morpholino
antisense oligo (zfAHR2-MO) inhibited toxic effects and cytochrome P450 1A induction by TCDD. Lower jaw
primordia expressed sonic hedgehog (shh), tiggy-winkle (twhh) and the receptors (patched 1, 2). Sonic hedgehog
defective mutant (Sonic you) larva with relatively normal circulation around jaw primordia showed marked retardation
of jaw growth. When cyclopamine, an inhibitor for hedgehog signaling, was applied, lower jaw growth was
significantly inhibited compared to control larva. On the other hand, larva treated with TCDD showed marked reduction
of shh expression in lower jaw primordia. These results suggest that TCDD activates zfAHR2 to inhibit lower jaw
growth through reduction of hedgehog proteins, as well as the importance of hedgehog signaling in lower jaw

development in zebrafish.



