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Effects of Low Magnetic Fields on the Organism.
-Effects of Low Magnetic Fields on the Early Development of Sea Urchin Embryos-
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Abstract : The effects of a low magnetic field on the early development of the sea urchin
Hemicentrotus pulcherrimus have been studied. Rectamgular boxes con-structed with high
. (magnetic permeability) metal were used for shield of the geomagnetic field, and
fertilized eggs were cultured in the boxes.  The staticmagnetic field of about 23 T was
decreased to about 5 T in the boxes. Continuousexposure to such a shielded magnetic field
caused a significant augmentation of the triradiate-spicule formation at late gastrula ,and the
size of the spicule became bigger than that of the control. Thereafter,the increased spicule-
size was regulated,and at pluteus stage,the size and form of the larval bone-rod wereadjusted
to regular one of the control. Activation of mesenchyme cells by a lowmagnetic field after
gastrulation and augmentation of the spicule formation werediscussed.
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Fig.1. Diagrammatic illustration of the experimental apparatus (refer to the text).

Upper side shows a vertical section of the apparatus : (1) indicates the double boxes
which were made from an high y metal and equipped a microscope in the inner box.
Specimens were distributed to 5 positions on the bottom of the inner box. (2) shows the
brazen box. Specimens were put on the bottom of the box. (3) shows a specimen on the
desk.

Lower side indicates a cross section of the apparatus : S positions (A to E) of the
specimen in the inner box of (1), 5 positions (F to J) in the brazen box (2), and one position
(K) of a specimen on the desk (3) were shown. Intensity of the magnetic field at each
position has been appeared in the text.



Fig.2. Developmental process after the blastula stage in control embryos (refer to the text).

a --early blastula, b --middle blastula, ¢ --late blastula, d --early gastrula. e --middle
gastrula, f --late gastrula, g --prism larva,h and i --early pluteus larva,

(abbreviation g g --anal arm, g n --anus, 4 r --anal rod, g ¢ --apical tuft, p r --
body rod, g | --gastrulation, m -mouth, m ¢ --mesenchyme cell, 0 g --oral arm, o r --
oral rod, r s --rudiment of spicule, s m --stomodeum,t s --triradiate spicule, v f r --
ventral transverse rod)
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Fig.3. Triradiate spicules at late gastrula stage and the bone-rods of pluteus larvae observed
by a polarization microscope.

A .B and C show late gastrula larvae 46 hr after fertilization ( * 570) and D,E and F
show pluteus larvae 72 hr after fertilization ( X 570).

A and D : cultured in the high 1 metal-boxes (Jow magnetic condition) ; B and E :
cultured in the brazen box (control 1) ; C and F : cultured on the desk (control 2).
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