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The author investigated the effect of Mg¥, Ca*, Na*, K* and creatine phosphate on the ATPase
activity of microsomal fraction isolated from rabbit uterus and obtained the following results:

1) The uterine microsomal fraction contained the Na*- and K*- activated ATPase in the presence
of Mg*. The ATPase activity increased with protein content in the fraction.

2) The maximum ATPase activity was obtained at Na* and K* concentraction of 100 mM respec-
tively.

3) In the absence of Mg", the ATPase was not activated by Na®™ and K*, but inhibited.

4) Ca* stimulated the Na*- and K*- activated ATPase in the presence of Mg*. However, in the
absence of Mg*, the ATPase was not activated by Ca*.

5) The K*- activated ATPase activity was greater than the Na*-activated ATPase under all
conditions.

6) The Na*- and K* activated ATPase activity was increased by addition of creatine phosphokinase
and creatine phosphate to the reaction mixture.
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Phosphate Distilled Ammonium  [Reducing
standard (ml) |water (ml) |molybdate(ml)reagent(ml)
Test cuvette.
1, 02 8.3 1.0 0.5
2. 05 8.0 1.0 0.5
3 15 . 7.0 1.0 0.5
4, 2.0 6.5 1.0 0.5
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Cupric sulfate - - (Merck)

Sodium potassium tartrate (H (1)

Sodium desoxycholate (Fisher)

Bovine albumin (Sigma)

Ammonium molybdate (Merck)

Potassium phosphate monobasic (Mallinckrodt)

Sodium sulfite anhydrous (1))

1-amino-2-naphthol-4-sulfonic acid (Koso)

Maleic acid (Eastman)

Tris-adenosine triphosphate (Sigma)

Magnesium Chloride (Merck)

Patassium Chloride (Merck)

Calcium chloride = (Mallinckrodt)

Tris (hydroxymethyl) amino methane (Fisher)

Creatine phosphate (Sigma)

Creatine phosphokinase = (Sigma)
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[(Fig. 2) The effect of Protein on the ATPase of
uterus microsomal fraction in the presence of Mg*,
Na* and K*.
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[Table 2] The effect of Protein on the ATPase of uterus microsomal fraction

in the presence of Mg*, Na' and K*.

NN N N N N N

10 ‘ A FC. mM

160mM @ T-M buffer(ml)z 021 02| o2 02
60mM MgCl, (mlD 011 01] 011 01
1M KCl (mD 01! 0.1} 0.1} 0.1
1M NaCl (ml) — — — —
30mM ATP (mD i 0.1 01 01} 0.1
Protein in microsomal 1 05! 1 9 3
fraction (mg) .

Distilled water (mD 0.45 0.4 0,3 0.2
©LP. (M) 18, 75| 26, 88I 29,0 33.75

0.2l 02 02| 02] 02! 02 32,0
0.1] 017 0.1] 01] 017 0.1 6.0
0o1f — - = = = 100, 0
—01] 01] 01] 01] 01 100, 0
0.1 0.1’ 0.1 01 0.1} 0.1 3.0
4 | osl| 1 2 13 |4 varies

0.1] 045 0.4 03] 0.2 0.1

| 38,70, 15,63 19.38 23,70 26.81] 33,10

Total volume; I Oml
OLP.; Inorganic phosphate,

@T-M buffer; Tris maleate buffer.
AF.M.; Final Concentration



(Table 3) - The effect of Na* and K* on the ATPase of uterus microsomal fraction in the presence of Mg#

1’2}3[4{5]6]7\8]9}10[F.C.mM

160mM T-M buffer cmD | 0.2| 02| 0.2] 02| 02| 02| 02] 02| 02/ 02 32,0
60mM MgCl, (ml) 001, 01} 01| 01} 01| 01| 01] 01} 01} 0.1 6.0
1M KCI (ml) 0,05 0.1 015 02| 0.25 —~ — — — — Varies
1M NaCl (ml) — —_ — — — 0,05 0.1] 015 0,2 025 Varies
30mM ATP (ml) 0.1 0011 011 01] 01] 01} 01] 0.1} 01| 01 3.0
x MF. (mD 0017 01| 01| 01} 01 01| 01|01} 01| 01 1(mg)
Distilled water (ml) -~ | 0,45 0.4 0.35 0.3| 0,25 0,45 04| 0.35 03| 025

LP. (M) 21,86, 26, 88| 23.75| 20,63 17.70| 18.75| 19, 40| 17,51 15,0 | 13, 13

x ML.F. : Microsomal fraction 10mg Protein/ml.

(Table 4] The effect of Ca* on the ATPase of uterus microsomal fraction
in K* and Na'- activated ATPase.

123 |a]s 6] 7]s 9 | 10| FCmM

160mM T-M buffer(ml) 02y 0.2y 02, 02] 02| 02} 02{ 02} 021 02 32,0
60mM MgCl, (mD) 01,01 001 01| 01] 01} 01} 01} 011 0.1 6.0
1M KCI (ml) 011 01! 01} 01} 0.1 — — — — —| 100, 0
1M NaCl (ml) — _ — - —| 0,1} 01] 01| 01| 0.1 100, 0
0. imM CaCl, —| 0.01] 0,025 0.05 0.1 —| 0,01 0,025 005 01 Varies
30mM ATP (ml) 01} 01| 01} 01; 001} 01| 01 01| 01} 0.1 3.0
M.F. (mD 011 01| 01} 01| 0.1 70, 1( 01| 01| 01] 0.1 1(mg)
Distilled water (ml) 0.4{ 0390375 0.35 03, 04| 039 0.375 035 03
LP. (M) 26,80, 28 113153501385} 19, 40! 21, 80l 25 0| 27 51| 28, 75}
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(Table 5] The effect of Nat and K* on the ATPase of uterus microsomal fraction in the absence of Mg,

12845 6|7 8] 9 0] FcmMm

160mM T-M buffer cmd) | 0.2 | 0.2 0.2 oz‘ 02| 02 02] 02| 02 02 32,0
60mM MgCl, (mD) —_— — — i — — — — — — —
1M KCI (mD 0,05 01! 0,15 02| 0,25 — — — —  —| Varies

1M NaCl (mD — —] — — —{ 0,05 0.1 015 0.2/} 0 25 Varies

30mM ATP (ml) 011 01] 01} 01] 01} 011 01| 01| 01} 01 3.0
M.F. (mD 01, 01/ 01 011 01{ 01 01| 01| 01} 01 1(mg)
Distilled water (ml) 0,55 0.5, 0,45 0.4 0,35 0.55 05| 0.45 0.4 0.35

LP. (M) 8.75 6.24 470 3.21 270 50| 362 250 2.36 152

[Table 6] The effect of Ca* on the ATPase of uterus microsomal fraction in the absence of Mg,

i jel3la|sle |78 9]w|l Fcmm
160mM T-M buffermd | 0,2 0.2] 02| 0.2] 02| 0.2] 02| 02| 02/ 02] 32.0
60mM MgCl, (mD) — — — — —_ — —] — — —_ —
1M KCl (ml) 01] 01| 01l 01| 01| — ~ — — - £100,0
IM NaCl (ml) ~ 4 = = — o101 01|01} 01 1000
0.1mM CaCl, (ml) —| 001002 005 01| —| o 01\ 0,025 0,05 0.1 Varies
30mM ATP (ml) 0.1y 01| 0tlotlotlot] ot ot| ot} o1 3.0
MF. (mD 0.1} 01] 01| 01|01} 01} 01| 01, 01} 01 1(mg)
Distilled water (ml) 05| 049 0,475 045 0.4| 0.5| 049 0.475 0.45 0,4
LP. (M) 6.25 6.25 6.25 6.20 620 3,62 3.62 3.62 3.62 3 62
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(Table 7} The effect of Creatine phosphate on the ATPase of uterus microsomal fraction

in the presence of Mg*, Na* and K*.

| 1 2 | 3 | & 5 |6 | 7 | 8 | FcmM
160mM T-M buffer (mbD 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 .32.0
60 mM MgCl, (mD 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 6.0
1M KCl (mb 0.1 0.1 0.1 0.1 — - - —! 100.0
1M NaCl (mD — — — — 01 0.1 01 01 100, 0
20mM ATP (ml 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 2.0
M.F. (mD 0. 05 0,05 0. 05 0. 05 0, 05) 0.05 0, 05 0.05 0, 5(mg)
100mM Creatine phos- .
phate (ml) 0.01 0,02 0. 03 0.04 001 0.02 0,03 5, 04 Varies
1mg/ml Creatine Phos- i
phorinase. (el 0.1 o1 o1 o1y 01l 01l 01| 01 0.1
Distilled water (ml) 0. 34 0. 33 0, 32 0, 31 0.34 0.33 0,32 0,31
LP. (#M) 27.50] 3225 550 78. 20) 21,300 24,50, 52,30 74.20
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(Fig, 7] The effect of Creatine phosphate on the
ATPase of uterus microsomal fraction in the pre-
sence of Mg*, Na* and K.
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