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Abstract Embryo development is a complicated process, which involves diverse physiological, cell biological and
genomic processes. Current studies have shown that there is certain strength of endogenous electric field existing in
early embryo development, especially in gastrula and neurula period. Similar strength of applied electric fields directs
cell migration, polarization, proliferation and differentiation, which affect the early embryo development. The guidance

and interference effects on embryo development by endogenous or applied electric fields are reviewed in this paper,

which may provide a novel perspective on future researches on embryo development.
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(a) TEP measurements made using glass voltage-sensing electrodes. The TEP of axolotl embryos was measured at the time of
early neural tube formation (stage 16) in three positions on the same embryo; (b) Measurement sites are shown. TEP measurements
made at sites a,b,and ¢ in 8 embryos demonstrating that the TEP is highest in the center of the neural. groove and lowest at the
lateral edge of the neural ridge. Measurements from 20 embryos at sites a,d,and e indicate a rostral to caudal TEP gradient. (¢) an
artist”s impression of the spatial differences of TEP in a stage 16 axolotl embryo. Colors represent the magnitude of the TEP. Yellow
is highest,and purple is lowest. The slope of the line indicates the magnitude of the resulting local electric field in the subepidermal
tissues. (d) current loops detected using a noninvasive vibrating electrode. As would be predicted from the spatial variation of TEP
illustrated in (a) and (b),there is outward current at the lateral edges of the neural ridges,inward current at the center of the neural
groove,inward current at the lateral skin,and a large outward current at the blastopore. Adapted from reference [ 21 ]
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Fig. 2 Spatial differences in the transepithelial potential difference (TEP) generate electric fields within intact embryos
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