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Evolution of milk secretion inferred from elasmobranch embryonic feces
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Uterine milk in elasmobranchs may be the oldest lactation in vertebrates,
but its evolutionary process is not fully understood. In this study, we examined Myliobatid
stingrays and Lamniform sharks, both of which are suspected to secrete uterine milk. We found that
they have large-sized intestine and accumulate large amounts of embryonic feces in their intestines.

These feces contains calcium carbonate crystals, suggesting that the intestines of the fetuses may
be kept alkaline. This can be associated with the observation that the stomach is not yet
functioning and the intestinal flora of the fetus differs from that of the parents. Intestinal
crystals is known to be stably preserved for a long time the may provide direct evidence to clarify
the evolutionary process of lactation in vertebrates.
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