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Quantitative Measurement of Membrane Na'-K* ATPase Activity
using Thallium-201: Comparison with Rubidium-86

Jaetae Lee, M.D., In Kyu Lee, M.D., Sang Kyun Sohn, M.D. and Kyu Bo Lee, M.D.

Department of Nuclear Medicine, Kyungpook National University School of Medicine,
and Department of Internal Medicine', Kyemyung University School of Medicine, Taegu, Korea

Purpose: Na'-K' ATPase activity has been estimated by the degree of inhibition of cation
transport by cardiac glycosides (ouabain) using Rb-86 as a substrate. The biological charac-
teristisc of T1-201 is known to be similar to those of potassium as a transport substrate in the
presence of glucose, insulin or phobol myristate acetate (PMA). The purpose of this study was
to measure ouabain sensitive Na'-K' ATPase activity using T1-201 and compare with that
using Rb-86. Materials and Methods: Smooth muscle cells isolated from rat aorta or human
placental umbilical artery were cultured, and used to measure cellular Na'-K' ATPase activity,
Na'-K' ATPase activity was measured as a percentage decrease in cellular uptake of T1-201
or Rb-86 by ouabain under the presence of glucose, insulin or PMA in media. Results: Na’'-
K' ATPase activity measured with TI1-201, as a transport substrate, was not different from
those measured with Rb-86 in rat or human smooth muscle cell preparation. Incubation with
high concentration glucose resulted in about 30% decrease in enzyme activity. In contrast,
insulin or PMA resulted in 50-70% or 28% increases from baseline activity, respectively.
Conclusion: These results suggests that T1-201 could replace Rb-86 in measurement of oua-
bain sensitive Na'-K* ATPase activity in vitro. High level of glucose concentration decreased
cellular Na'-K* ATPase activity, but insulin or PMA increased it. (Korean J Nucl Med
1998;32:121-8)
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(19} s 67.8 uCi/mmol: DuPontNEN) 3-2
T1-201 (Dupont USA, ¥]¥As 2.14X10° Cijg)&
welld 1 uCi/ml (3.7X10* Bg/ml) X2 ¥7}3
F 1087 v wiekslgich olol FUVE Gl
Ng 3] wohi s1ER-E Helaigiar, -3l
Al%l 100 mM MgCl, §o8o 2 4xtal APggict. A)
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Fig. 1. The effects of glucose concentration (5.5&22 mM), Insulin (100
nM), PMA (100 nM) on Na'-K* ATPase activity as measured by
ouabain sensitive T1-201 uptake in rat vascular smooth muscle
cells. The results are expressed as the meant+SE. *p<0.01. **p

<0.05.

Table 1. The Effects of Glucose Concentration and Insulin on Na'-K' ATPase Activity as Measured by Ouabain
Sensitive T1-201 Uptake in Rat and Human Vascular Smooth Muscle Cells

Glucose (5.5 mM) Glucose (22 mM) Glucose 5.5 mM+Insulin (100 nM)

RASMC (% control) 100+5.8 723+ 4.1 15524213
HUASMC (% control) 100+6.8 69.8+12.5 170.5+17.8
P value NS NS

RASMC, rat aortic vascular smooth muscle cell; HASMC, human umbilical arterial smooth muscle cell; NS,
not significant; P value, RASMC vs HASMC. * The results are expressed as the mean:+SE. +NS; not

significanly different
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Table 2. The Effects of Glucose Concentration and PMA on Na'-K' ATPase Activity as Measured by Ouabain
Sensitive T1-201 Uptake Compared with Rb-86 Uptake in Rat Vascular Smooth Muscle Cells

Glucose (5.5 mM)

Glucose (22 mM)

Glucose (22 mM)}+PMA (100 nM)

TI1-201 (% control) 100+ 9.2 71.6+ 4.2 1202:+11.8
Rb-86 (% control) 100+109 62.2+12.8 1274+ 2.7
P value NS NS

NS, not significant; P value, T1-201 uptake vs Rb-86 uptake: * The results are expressed as the mean+SE.
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