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Study of the pineal organ and pigment cells,
with special reference to development,
tumor and Wnt signaling

Takashi Kachi
Hirosaki University of Health and Welfare, 3-18-1 Sanpinai, Hirosaki 036-8102, Japan

Abstract

Issues regarding the pineal organ and pigment cells were examined and discussed with special
reference to development, tumor and cell differentiation mechanisms. The pineal organ in vertebrates
is an organ on the mid line in the brain. It is ontogenetically derived from the dorsal neural tube,
and changes phylogenetically from photoreceptor organs in lower vertebrates to endocrine glands in
mammals. The main points are as follows: 1. Pigments such as melanin and lipofuscin seen in the
normal pineal organ in mammals. 2. 1) The histogenetic process of the pineal in mammals, especially
on the neuroepithelial and mesenchymal components and 2) ontogenetic changes such as the appearance
of many melanin-containing epithelial cells and their marked decrease after birth. 3. 1) The existence
of a relationship between pigment cells and the sensory system in amphyoxus (cephalochordates) and
ascidians (urochordates). 2) Reports on light microscopic and electron microscopic observations on
pigment cells in the pineals of reptiles. 4. Reports on development-related mechanisms of the neural
tube, the neural crest, pigment cells, etc., particularly with the involvement of the Wnt signaling. 5. 1)
The existence of two types of pigment cell tumors, the neural crest-derived type and the neuroepithelial
type, in primary tumors in the pineal region, as well as the existence of a special type called “pineal anlage
tumor”, in which pigment cells exist in all cases, and cartilage and/or muscle cells coexist depending on
cases. 2) Tumors such as melanotic progonoma and melanotic “primitive” neuroepithelial tumor (PNET),
and comparisons with pineal melanotic tumors. 3) The relationship between tumors such as melanoma,
medulloblastoma and pineoblastoma, and Wnt-signaling pathways. Conclusion: This field of research
involves interesting and important problems. Problems have been resolved partially, but clarification of
the whole picture still remains to be explored.
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