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Na*, K*-ATPase is a component of plasma membrane in almost all animal cell, and
maintains ionic distribution and membrane potential of normal cell.

In the mechanism of adrenergic transmission, it is relatively well known that drug-receptor

combination leads to stimulate adenylate cyclase and so on. v

In the cholinergic transmisison, the mechanism is not well known but is simply interpreted
as the change of membrane permeability results from acetylcholine receptor interaction.

To study the relationship between cholinergic transmission and membrane Na*, K*-ATPase,
the effect of carbachol on Na*, K'-ATPase activity in rabbit erythrocyte membrane is
studied.

The results are summarized as follows.

1) Total ATPase, Mg*2~ATPase and Na*, K*~-ATPase of rabbit erythrocyte membrane show
maximum activities at 1 mM of tris-ATP.

2) Total ATPase activity tends to increase when treated with carbachol(10-*M~10-3M).

3) The Mg*2-ATPase activity also tends to increase when treated with carbachol(10-°M-
103M).

4) The Na*, K*-ATPase activity is inhibited when treated with carbachol(10-°M-10-"M).

It is suggested that the inhibition of Na*, K*~ATPase by cholinergic drugs may be

considered as one part of mechanism of cholinergic transmission.
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A BYES deAglm L5mM AR ds) plateau &
o1 %51,

Total ATPase activity 4= &} 661m pmole Pi/mg
protein/hr 2 el gl o ® Mg*?-ATPase = 3| u| 358
Jehfodel.  Nab,
K*-ATPase activity & 3o 313m pmole Pi/mg
protein/hr E el o] A total ATPase activity ¢
ok 47%¢°l & B39l vt (Table 1).

m pgmole Pi/mg protein/hr &
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o| HE

Table 2= total ATPase &4 T o u] %= carbachol

o 9ge veria g

Table 1. ATPase activity of rabbit erythrocyte membrane (m pgmoles Pi/mg protein/hr)

\m
<onc.

Total ATPase Mg*-ATPase Na*,K*-ATPase
0.1mM 309. 46131, 38* 216.18+29.56 93.27+35.31
0.5mM 520.314:43.70 340.55-18. 53 179.76+31.08
1.0 mM 660. 99:59. 99 357.87+36.89 303.13+30.19
1.5mM 650.991-65. 27 337.934:53.97 313.06+35.68

*: Mean+S.D.
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Table 2. The effect of carbachol on Total ATPase activity (m gmoles Pi/mg protein/hr)

10-°M

Carbachol conc.
Control
ATP conc. .

10-"M 16-*M 10*M

378.741:43.06

0.1 mM 309.46+:31. 38* 286. 86i40. 66 328.51145.77 359. I8j:53. 85

0.5 mM 520.31+43.70 502.50:67. 81 507.861:62. 09 560.941+27.41 531.53+72.33

1.0 mM 660. 99159, 99 672.38+49.33 669.091+32. 81 671. 45i198. 65 692,86168.36

1.5mM 650. 99+65. 27 " 711.741+102,84 687.62181.61 783.43+148.11 754.561+140.71
*: Mean-+S.D.

Table 3. The effect of carbachol on Mg** ATPase activity (m pmoles Pi/mg protein/hr)

10°M

Carbachol conc.
Control
ATP conc.

10'M 10-°M 10-°M

222.131:28.52

0.1 mM 216.184-29. 56* 216.184-24.68 231. 394:27.66 196.75422.38

0.5 mM 340.55118.53 370.33+11.19 351.611+25.10 333.80+27.41 335.82+181.2

1.0 mM 357.87+35.89 399.574:19.36 415.831:30.32 352.48+4-25.55 365. 66+27. 57

1.5mM 337.93+53.97 500.29+53. 84 425.77139.30 454, 87+59.22 430.671+43.77
*: Mean+S.D.

Table 4. The effect of carbachol on Na*, K*-ATPase activity (m pmoles

Pi/mg protein/hr)

Varbachol conc.
Control

10-°M 10-'M 10—°M 10-*M
ATP conc.
0.1 mM 93.27435.31* 65.6816.76 106. 3865. 33 147.36:286. 22 162, 43+64.28 -
0.5mM - 179.764-31. 08 132.16430.35 156. 2514-50. 96 227.14+20.13 195.71+47.90
1.0mM 303.13130.19 272.81+18.24  253.27:£29.62 - - 318.97156.68 327.20148.90
1.5mM 313.064:35. 68 211.45429.94  261.854-28.82 328.561+:27.95 323.891+66.57
*: Mean4S.D.
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