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Effect on active transport of cell membrane model which irradiated by radiation.
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Abstract

The effect on active transport of K' and Na' of cell membrane model which irradiated by radiation was
investigated. The cell membrane model used in this experiment was a Na' type sulfonated copolymerized

membrane of styrene and divinylbenezene.

The initial flux of the ion was increased with increase of both H' ion concentration. In this experiment
range(pH 0.5, the initial flux of K" which was not irradiated by radiation was found to be from 7.9x10™ to
7.49x107 mole/cm’® - h and that of Na+ from 10.6x10* to 7.68x10° mole/cm® - h. The initial flux of K'
which was irradiated by radiation was found to be from 35.0x10 4 to 42.4x107° mole/cm® + h and that of Na’
from 52.0x10* to 43.3x10® mole/cm” - h. The membrane was selective for K™ and the ratio K'/Na" was about
1.10. And the driving force of pH of irradiated membrane was significantly increased about 4—5 times than

membrane which was not irradiated.

As active transport of K* and Na' of cell membrane model were abnormal, cell damages were appeared at
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1. 4345
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LRATE NabKro £FEHYE M0 24
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|53 02 polysulfone Al LA H3Ql &ES) &
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FRhe AL,

HH8-7], Magnetic  Stirrer, 333 A](Shimadzu
UV-2401PC, Japan), =57 7] (suntex, model Sc-17A),
pH
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(Nippon Jarell Ash, A.A-845), A& (Mettler AT201, USA),
242 (Eyela SB-9, Japan), 60Co yA ZAM] 55 AL
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2) A¥7)17)

J 1. P Electrode
2. Thermocouple

. Conductivity Call

]

4. Capillary Tube
%, Magnetic Bar
§. Stirrer
T
]
]

Gasket
. Membrane
. Water Jacket

Fig. 1. Experimental apparatus for transport measurement
Left cell : 0.1 N KCI, 0.1 N HCI, or 0.1 N NaCl, 0.1 N HCI
Right cell : 0.1 N KOH, or 0.1 N NaOH
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2. Initial pH vs. initial flux

Initial F(mole/cm2 h)

pH

K+ lon Nat lon
0.5 7.68x10-3 7.49x10-3
1 3.9%6x10-3 2.98x10-3
1.5 1.72x10-3 1.15x10-3
2 6.8x10-4 4.9x104
3 10.6x10-4 7.9x10-4

concentration(mol/L)

Left cell

Right cell

Fig. 2. Effect o f initial pH on

15

Time(h)

20 25

transport of K’ ion

Fig. 2. Effect o f initial pH on transport of K ion

concentration(mol/L)

Left cell

Right cell
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80 -

percentage of Transport

Fi

60 1
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5 10

15
Time(h)

20 25

Fig3. Effect of initial pH on transport of Na" ion

Fig.3. Effect of initial pH on transport of Na' ion

A K+ion
A Na+ion

05 1

15
pH

Fig. 4. Effect of initial pH on transported percentage of K" and Na' ion

Na" ion

0. 4. Effect of initial pH on transported percentage of K

and
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Fig. 5. Effect of initial pH on initial flux of K* and Na* ion
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Time(h)

Fig7. Effect of initial pH on transport of Na* ion by radiation
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percentage of Transport
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Fig. 8. Effect of initial pH on transported percentage of K* and Na* ion by radiation

Fig. 8. Effect of initial pH on transported percentage of K~ and
Na+ ion by radiation
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Fig. 9. Effect of initial pH on initial flux of K"and Na' ion by radiation

Fig. 9. Effect of iniial pH on initial flux of K~ and Na' ion by
radiation
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