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‘The Radiation Injury to Membrane Permeability
for Electrolytes

by
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Department of Radiology, Osaka University Medical School
(Director: Prof. H, Tachiiri)

The cell membrane plays a prominent part in the cell activity as much as the
plasma does. The radiation injury to the cell membrane ultimately seems to cause an
unbalance of its normal metabolism doing damage to the normal exchange mechanism of
electrolytes. [t is known at present that ion transport between the inside and the
outside of the cell is due to two types of phenomena: Passive transport and Active
transport. ‘The present study was tried to elucidate the radiation effect of various dasage
on the mechanism of ion transport. .

When 22Na and 3%Cl transport was observed under ¥'Cs g-ray irradiation (10kr-320kr,
500r/min)with rat blood cell, 22Na retention in the red blood cell increased proportionately
with dosage, while in the case of 3Cl radiation effect could not be detected. Irradiation
might be suggested to cause Na-pump block, that is, damage to active transport.

‘When ATP or DPN was added to the plasma to restore normal glycolysis which is
considered as the most important energy source of the mammalian red cell, Na-pump
could be kept almost perfect even if irradiated. But they used to deny the permeability
of ATP or DPN into the red cell. To pursue the mechanism of restoration of radiation
injury by ATP or DPN, ATP and DPN which were labeled by exposure to 3H were
available. 3H-ATP or 3H-DPN which was put into the plasma was followed by 302
decreasing after 160 minutes, both in the irradiated samples and in the non-irradiated cnes.
Accordingly almost 30% of *H-ATP or *H-DPN was estimaied to be uptaken into the
cell, either as themselves or as their chemical products. :

However, SH-ATP which was expanded on paperchromatogram by Magasanik’
method was detected to consist of nucleotide and nucleoside (4:6 in concentration of 3H)
after counting by gas flow radiochromatogram. Several experiments revealed that
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nucleosides were uptaken in the non-irradiated cell, and both nuclecsides and nucleo-
tides appeared in the irradiated cell. On the other hand, nucleotides in the cell proved
constant nearly 8v/0.02ml by the method of photo-densitometry, so that, if nucleotides
in the plasma were fransported into the cell nucleotides in the cell should be 40y
considering the specific activity of 0.05 uc/0.01 mg, while in the case of nucleosides
nucleotides in the cell might be calculated at most 6 considering the specific activity
of 0.3 #c/0.01 mg. This suggests that the membrane of the red cell could be permeable to

nucleosides.

It might be concluded that nucleotides which were resynthesized from nucleosides in
the cell made it possible to restore Na-pump which lost its activity by irradiation.
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Fig. 1 Radiation Effect following Dosages
(**Na plasma labeled)
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Fig. 2 Radiation Effect to Dosage
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Fig. 3 Radiation Effect to Dosage
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Fig. 4 *Na-uptake in Red Cell
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Fig. 5 °*H-ATP in Plasma and *H-DPN in
Plasma following Dosage

|!‘\‘\‘.‘

E
J
,/
¢
i

g
it

107 psfat ml Plasma
) .

"HDPH and s Prodedty

3
St

;;;;;;

U DGHERY, $72DPNB XUZDSmE
B, MM, JERSEE B2 1605, miE
TR BREDRL 2R L 7. BEOWizb
TRRERLLN, 202 L1z SH S 3 h
72ATP, DPNE &k Ut 2h o5 MEmkim)
MERPNVCERDIAZT N2 L 32 X 9 5.
5. B4

DP Nz & 2@ s LiEs ¢ B
&, AT PainfaZ 285 b o CEEC ST
EREHEDBDIT, H CILIN-ATP
B LU Do % i) b MIR~DE YRR
A U TIERRSS E 2B T BV TERR L 7=,

(1) HKik

SEWCSH 7NV LI AT BB L UZ 0L
# Magasanik (1950)99 D%k % I W T—
S—7u< b 77 7BBIL, R gas flow
counter D <v 1 7T Xk 3 3H-B & Y Ok
ERHL 72, —0F, o — P ARSI R A
BIRERTC X D AT PB & U043 @0 % s £
7. Fig. 6 O ERWCRTMC, AT P b0 3H
SIRNEATPZELTBX7 VAT FBEUT
TAVYERFELETER7 VL4V Fichahs, F
Rz zhOERZEHT 5. f2oT SH 7=
NENTZRT LA F Y#iR40%, 27 L% P60
%THY, FERLETIRXZ LA T F2380%, X
7V Y FR0%THAZERRENS. tT4b
b A BB AT 5 po/mg, %31330uc/mg -
2%, TRb MR CREOZEE 21T\,
MAER X U iiBk % Schneider-Le Page (1951)10)



208

Fig. 6 Chromatogram of ATP after
‘H-gas Exposure
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Fig. 7 Nucleotides-Nucleosides ratio in
Plasma and Red Cell
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