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Kallmann syndrome: A failure of GnRH neuronal migration
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Gonadotropin-releasing hormoned GnRHLC neuronal migration from the olfactory placodes to the ba-
sal forebrain is a vertebrate-wide phenomenon seen in species ranging from fish to humans. The fail-

ure of these neurons to migrate leads to Kallmann syndromel hypogonadotropic hypogonadism cou-
pled with anosmial]

Fig.1a-d Embryonic fishO 20-50 days after fertilization, DAF[I] Camera lucida drawings show the

migratory route of GnRH neurons from the olfactory placoded] OP[to the basal forebrain
0 F[D Olfactory epitheliuml OEO

Fig.2a,b GnRH-immunoreactive neurons seen in the olfactory placodes ol alembryonic day 25
andl b(day 30.

Fig. 3-4 GnRH neurons in a ganglia along the olfactory nervel ONCat day 100.
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Fig.5 Neurons expressing GhRH mRNA hybridization signals along the olfactory nerve.
Fig.6 Nasal region of a 19 week-old human fetus with Kallmann syndrome. A cluster of GnRH
neurons seen dammed up” at the top of the olfactory apparatus. No GnRH immunoreactivity
was found in the brain, and both olfactory bulbs were absentd Schwanzel-Fukuda, 19970
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