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Synopsis Several attempts have been made to detect and retrieve fetal nucleated cells including
nucleated erythrocytes (NRBCs), leukocytes and trophoblasts in maternal blood. We have recently
developed a new method for non-invasive fetal DNA diagnosis from maternal blood. Peripheral
blood granulocytes including NRBCs were isolated by a discontinuous density gradient method
using Percoll (Pharmasia). And then NRBCs were found under a microscope. _

Nobody yet knows exactly how many NRBCs appear in the maternal blood. So the presence of
NRBCs in the enriched cellular elements from 91 maternal blood samples, as well as from normal
adult controls, was analyzed. NRBCs were found in 82 out of 91 maternal samples. The earliest
stage of gestation at which nucleated erythrocytes were detected was 5 weeks. And then NRBCs
were detected in all cases later than 8 weeks of gestation. Nucleated erythrocytes were found in 13
out of 19 puerpera blood samples. No NRBCs were found in the 20 adult controls.

The average number of NRBCs detected in 7 ml of maternal blood increases according to
gestational weeks and then decreases after delivery.

In conclusion, NRBCs constantly appear in the maternal blood later than 8 weeks of gestation and
disappear soon after delivery. So NRBCs in the maternal blood seem very useful for non-invasive
fetal DNA diagnosis. Our technique opens up fetal DNA diagnosis from maternal blood during the
first trimester of pregnancy to all pregnant women because there is no risk to the fetus or the
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