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The mechanism of the changes in electrokinetic potential
of sarcoma cells following x-irradiation

By

Shigeru Shibata
Department of Radiology, School of Medicine,
Hokkaido University, Sapporo, Japan.
(Director: Prof. M. Wakabayashi)

The present paper deals with the mechanism of the changes in electrokinetic poten-
tial of sarcoma cells following x-irradiation.

3 When x-irradiation and agents such as Nitromine, hydrogen dioxide and succinic acid
«caused the maximun changes and the recovery of electrokinetic potential upon sarcoma
«cells, the author observed the changes of electrolyte composition in ascites using the
measurements of inorganic electrolyte, paperchromatography and infrared spectrum.

The observations may be summarized as follows

1. No difference in Na, K and Cl of inorganic electrolyte of ascites was found due to
irradiation.

2. Several free amino acids were detected in sarcoma cells.

3. Irradiation, Nitromine and hydrogen dioxide caused increase of glycine, glutamic
acid and threonine, but there was decrease of glutamic acid and threonine caused by
:succinic acid.

4. ‘The changes in free amino acid of sarcoma cells caused by x-irradiation and agent
‘were |also restored to normal when the level in the electrokinetic potential of sarcoma
«cells recovered hormal. ) :

5. The infrared absorption spectra of potassium bromide disk of sarcoma cells were
.obtained chiefly at 3300 cm—1~2800 cm~! and 1700 cm—1~750 cm~1.

6. The relative absorbancy indexes at 3300 cm—! and 1650 cm—!regions were decrea-
sed by irradiation, Nitromine and succinic acid.

7. ‘The relative absorbancy indexes at 1550 cm—! and 1530 cm—! regions were increased
by irradiation at Nitromine but were decreased by succinic acid.

8. The changes in the electrokinetic potential of sarcoma cells caused by irradiation

”
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and the agents corresponded with the changes of free amino acid and infrared spectra of
sarcoma cells at 3300 cm~1, 1650 cm~1, 1550 cm—! and 1530 cm—! regions.

9. It is suggested that the changes in the electrokinetic potential of sarcoma cells are.
based on the aberration of intra-cellular metabolism.

10. The changes in free amino acids of sarcoma cells are explained by “ feedback
inhibition and repression ’”’ of amino acid metabolism.
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Fig. 1 Sodium in. ascites:
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Fig. 2 Potassium in ascites
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Fig. 3 Chlorine in ascites
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phenol-water system
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Fig. 4 Paperchromatogram of free amino acids
in sarcoma cells
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Table 1 Free amino acid of sarcomacells

irradiated
after the irradiation
control

3rd hour 20th hour
glycine + Ht +
glutamic acid +H - -
threonine -} H +
aspartic acid + H -
serine ek + Ak
alanine + + + |
phenylalanine + + il
valine - — -
proline +H H H
arginine + ) 4
leucine == = 4

({ift) very intense (colour and size of the spot)
() intense

(4) middle

(+) weak

(&) very weak

(—) vanished
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Table 2 Free amino acids of sarcoma cells
treated with Nitromine
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Table 4 Free amino acids of sarcoma cells
treated with succinic acid

| after the injection ! after the injection
control control
12nd hour 48th hour 3rd hour | 24th hour |
glycine [ iHI #+ ~ glycine + H #
glutamic acid 4 i + glutamic acid + + 1+
threonine + + + threonine + + -+
aspartic acid -4 H+ + aspartic acid | + — -+
serine =+ + + serine = + =
alanine + Ht + alanine -+ H -+
phenylalanine + -} + phenylalanine - =+ -+
valine + + + valine + — +
| proline 4 H - proline H H 4
| arginine + =+ + | arginine =+ + +
" leucine + |+ = | leucine - +

Table 3 Free amino acids of sarcoma cells
treated with hydrogen dioxide

after the injection

control
3rd hour |24t.h hour

_gl_y_clne o |
glutamic acid |

threonine
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serine

alanine

phenylalanine

valine

proline

arginine
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Fig. 5 Infrared spelct:ra of sarcoma cells (wave
number at 3300~2800 cm~—1)
=— ; control —— ; irradiation

Flg’ 6 Infrared spectra ‘of sarcoma cells (wave .
number at 1700~1200 em—")
—— ; control -—— ; irradiation
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Table 5 Infrared spectrum of sarcoma cells
(Relative absorbancy index)

wave e
| number| control |
cm-!

3300 [ 1.B8 | 1.67 1 1.72 | 1.68
2920 | 111 | 1.24 | 116 | 1.23
1650 | 2.77 | 2.64 | 2.62 28
1550 | 1.70 | 177 | 172 | 1.67
1530 | 1.76 | 1.89 | 178 | 175
1455 | 0.83 | 0.92 | 0.88 | 0.90

1395 | 0.88 | 0.93 [ 0.88 | 0.92

1235 | 1.00 | 1.06 | 1.02 | 1.03

1085 | 0.87 | 0.92 | 0.88 | 0.95
965 | 0.42 | 0.41 | 0.40 | 0.41
780 | 0.46 | 0.43 | 0.41 [ 0.43 |
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