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Fig. 1
Y-axis : absorbance (arbitrary units)
X-axis : wave number (cm™!)

Continuation periods of K* depolarization
a: control, b: 5 minutes, ¢: 10 minutes, d :
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Infrared spectra (1330~1705 cm~!) of HeLa cell membrane with effects of K* depolarization.
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Fig.2 Infrared spectra (1710~1850cm™!) of HeLa cell membrane with effects of K* depolarization.
Y-axis : absorbance (arbitrary units)
X-axis : wave number (cm™!)
Continuation periods of K* depolarization
a: control, b: 5 minutes, ¢c: 10 minutes, d : 15 minutes, e : 20 minutes
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Fig.3 Infrared spectra (1330~1705 cm™") of HeLa cell membrane with effects of electromagnetic field.

Y-axis : absorbance (arbitrary units)
X-axis : wave number (cm™!)

Time course of the recovery process after exposure to the electromagnetic field.
a: control, b: 30 second irradiation, c: after 1 minute, d : after 2 minutes, e : after 5 minutes.
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Fig.4 Infrared spectra (1710~1850 cm™') of HeLa cell membrane with a effects of electromagnetic field.

Y-axis : absorbance (arbitrary units)
X-axis: wave number (cm™)

Time course of the recovery process after exposure to the electromagnetic field.
a: control, b: 30 second irradiation, ¢ : after | minute, d : after 2 minutes, e : after 5 minutes.
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Structural changes of the HelLa cell membrane related to
K* depolarization and electromagnetic fields
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YUDepartment of Surgery, Tokyo Medical University
2Department of Physiology, Tokyo Medical University
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Abstract

We observed the infrared spectra of the cellular surface of the HeL.a cell membrane under physiological conditions. The
amid [ (=C=0) absorption band of the protein of the HeLa cellular surface in standard saline solution is primarily composed
of £ structural components but under conditions of K* depolarization, it showed in part random-coil structure. ~Simultane-
ously when NH,* increased, the 1600-1560 cm™" light absorption which is the COO™, . absorption band increased. The
peak of amid Il (=N-H) increased in light absorption under condition of K* depolarization. However with fluctuating
electromagnetic fields, this completely contracted. These phenomena had completely recovered 2-5 minutes after treatment.

The 1743 cm™! fatty acid ester peak showed increased light absorption under conditions of K" depolarization, and at the
same time the 1770 cm~! which depends upon the side chain of the protein shows new peak in the carbon acid COO ™ .
When there are fluctuations in the electromagnetic field the 1743 cm™' peak of the fatty acid ester shows a decrease in
absorbance with a new peak in the carbon acid COO™, .5 peak due to separation of the 1730 and 1757 cm™! fatty acid ester.

In response to the increase in the carbon acid COO~, under K* depolarization conditions, the CHj (s oy, base peak and
the CHj (s 4 peak both increase. When fluctuating electromagnetic field is applied, the CH; (5 o) 1458 cm™" peak transforms
to 1440 cm™" and the absorbance becomes one tenth while the 1394 cm™ peak belonging to CHj (s ) peak of 10 cm™ of the
low wavenumber does not show a large shift in absorbance.

The structure of the protein of the cell membrane which is under condition of K* depolarization is mainly that of 3 structure
components but in part it shows changes to random-coil structure and at the same time there is an increase in the amid Il
structure N-H molecular vibration increase. Furthermore the carbon acid COO™ g, peak of the side chain on the protein and
the methyl base CHj (s sy and CHjy (s o) peaks are greatly influenced by the K* depolarization.

When electromagnetic fluctuation are applied, partial random-coil structure appears in the protein of the cell membrane and
there is an increase in the peaks of the NH;*s 4 and COO™(y 4 as well as decrease of amid II.  However increase in the
molecular vibration of the methyl base making up the structure of the choline of the phospholipids and separation of the
carbon acid of the side chains of the protein do not occur therefore there is no impedence of functional activity.
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