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Abstract

Midkine was found as the product of a gene, the expression of which is increased upon differentiation
of embryonal carcinoma (EC) cells induced by retinoic acid (vitamin A acid). There are functional binding
sites of the retinoic acid receptor in the upstream region of murine and human midkine genes. Pleiotrophin
is another member of the midkine family. Mice doubly deficient in the genes of midkine and pleiotrophin are
difficult to be born and exhibit female infertility and auditory deficits. These phenotypes are similar to those of
vitamin A-deficient mice, namely abnormalities in growth, reproduction, vision and hearing. All these findings
suggested that vitamin A might be involved in the expression of midkine through its metabolite, retinoic acid.
In the present investigation, we examined expression levels of midkine gene in the brain and kidney of vitamin
A deficient mice. Female ICR mice were kept with control or vitamin A-deficient food. Vitamin A levels of the
animals were determined by HPLC after extraction from the liver; they became undetectable in mice fed with
vitamin A deficient food for 8 months. Histological examination of these mice revealed symptoms of vitamin
A deficiency, particularly abnormality in the retina. Real time PCR was used to monitor the levels of expression
of midkine mRNA. We found that midkine mRNA expression was lowered to around 1/2 of the control, in the
kidney of vitamin A-deficient mice. However, the expression level was unchanged in the brain. These results
indicate that vitamin A is partly involved in the expression of midkine in the kidney, but is not involved in its

expression in the brain.
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