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ABSTRACT
Project Code: RSA5280017
Project Title: Gender difference in sodium-potassium-adenosine triphosphatase activity
Investigator: Supamai Soonthornpun®, Worawong Setasuban®, Panudda Musigawon**
Department of *Medicine, **Pathology, Faculty of Medicine, Prince of Songkla University.

E-mail Address: ssupamai@medicine.psu.ac.th

Project Period: 3 years

Our recent study demonstrated that the subjects with a history of thyrotoxic periodic
paralysis (TPP) were more obese and had lower insulin sensitivity than those with a history of
thyrotoxicosis without TPP. Based on these findings, we hypothesized the sequences of
pathogenesis of TPP as the following: 1) Patients with thyrotoxicosis who have pre-existing
insulin resistance develop hyperinsulinemia after being exposed to a precipitating cause. 2) The
additive effect of high thyroid hormone levels and hyperinsulinemia over-activates the Na'/ K -
ATPase (NKA) pump, thus producing hypokalemic paralysis. 3) Hypokalamia decreases insulin
secretion, and hyperinsulinemia is attenuated. 4) Activation of the NKA pump decreases, and
the hypokalemic paralysis becomes self-limited. Nevertheless, there is still no good explanation
for the high prevalence of TPP in males. Gender difference in stimulation of NKA by thyroid
hormone might be one of possible explanation.
Objective: To demonstrate difference in NKA activity between males and females.
Materials and Methods: 41 (21 females, 20 males) healthy subjects and 40 (22 females, 18
males) patients with untreated thyrotoxicosis were studied. Fasting venous blood samples were
collected for erythrocyte ghost membrane preparation. NKA activity was measured with a
Hitachi 717 automated analyzer according to the method of Vasarhelyi et al. Student t tests
were used to seek significant difference between groups.
Results: The patients with thyrotoxicosis had NKA activity significantly lower than healthy
subjects in both genders. In healthy subjects, the NKA activity was not different between
gendersdl while in the patients with thyrotoxicosis, the NKA activity was significantly lower in
males.
Conclusion: The lower NKA activity in males was demonstrated among thyrotoxicosis patients
but not among healthy subjects. These findings indicate that stimulation of NKA by thyroid
hormone is different between genders.

Keywords: Gender difference, Na+/ K+-ATPase, thyroid hormone
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ABSTRACT
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Investigator: Supamai Soonthornpun, Rattana Leelawattana, Worawong Setasuban, Padiporn
Limampornpetch. Department of Medicine, Faculty of Medicine, Prince of Songkla University.
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Project Period: 3 years

Our recent study found that when compare with 21% oxygen, 30% oxygen inhalation
decreased serum insulin levels during 75-g oral glucose tolerance test (OGTT) in male, while
there was no change in plasma glucose levels. In female, both serum insulin and plasma
glucose concentrations during 21% and 30% oxygen inhalation were comparable. Insulin
sensitivity index which is calculated from serum insulin and plasma glucose concentrations of
75-g OGTT during 30% oxygen inhalation was higher than that during 21% oxygen inhalation.
Although calculated insulin sensitivity index correlates well with euglycemic hyperinsulinemic
clamp which is a standard method for measuring insulin sensitivity. To confirm these findings,
we measured insulin sensitivity by using euglycemic hyperinsulinemic clamp during 21% and
30% oxygen inhalation in male and female.

Objective: to demonstrate differences in oxygen-increased insulin sensitivity between male and
female.

Materials and Methods: 40 (20 females, 20 males) healthy subjects were measured insulin
sensitivity by using euglycemic hyperinsulinemic clamp during 21% and 30% oxygen inhalation
in random order, 1-week apart. Oxygen was given during euglycemic hyperinsulinemic clamp in
the rate of 10 liter/minute under the oxygen mask. Oxygen concentration was controlled by
using air-oxygen blender (Omeda m2100). Pair-t test was used to determine significant
differences within groups.

Results: The mean age and body mass index were 36.0+9.0 years and 24.7+3.4 kg/m2 in
female and 34.7+10.9 years and 24.1+4.5 kg/m2 in male. There was no difference in insulin
sensitivity during 21% and 30% oxygen inhalation in both genders

Conclusion: There was no difference in insulin sensitivity during 21% and 30% oxygen
inhalation in both genders

Keywords: Gender difference, insulin sensitivity, oxygen
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