
Table 1. Changes in serum (blood, plasma) levels of various parameters during the oral glucose tolerance test 

Parameter n

Time (min)  

0 30 60 90 120 AUC

Glucose (mg/dl) 26 91.8 ± 2.5 159.8 ± 8.0 164.3 ± 14.8 144.7 ± 13.9 128.2 ± 12.2 17.4 ± 1.2

Insulin (U/L) 26 8.3 ± 1.0 53.8 ± 4.8 65.9 ± 8.1 77.7 ± 11.0 66.0 ± 11.5  7.0 ± 0.7

ACTH (pg/ml) 26 14.4 ± 2.8 24.5± 9.3 16.4 ± 3.2 12.2 ± 1.5 13.1 ± 1.9  2.0 ± 0.4

Cortisol (nmol/L) 26 301 ± 16.7 329 ± 26.3 326 ± 30.3 296 ± 21.4 260 ± 20.5  37.0± 2.5

Calcitonin (pg/ml) 26 7.1 (4.5-13.9) 10.7 (5.7-18.1) 10.0 (5.1-16.4) 9.7 (5.7-17.1) 8.4 (5.6-15.9)  1.1 (0.7-2.0)

Calcitonin, men 9 13.5 (8.1-15.7) 17.2 (11.1-23.4) 13.2 (9.0-19.0) 13.5 (8.3-21.9) 16.1 (9.3-22.9)  1.8 (1.1-2.4)

Calcitonin, women. 17 5.9 (3.8-11.1) 8.5 (4.8-15.6) 7.2 (4.9-13.4) 6.4 (4.8-13.1) 7.0 (4.4-12.5)  0.8 (0.5-1.6)

The data presented are: for calcitonin the median (interquartile range) and for the other parameters mean ± SEM. AUC: Area under 
curve; arbitrary units. Bold numbers show statistically significant (or indicative) difference from the respective 0 min.
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increased as expected and was significantly different 
at all the subsequent time points when compared to 
0 min (p<0.001).

Changes in serum insulin

Mean serum insulin increased 9.4-fold reaching its 
peak value at 90 min and was significantly higher at 
all time points when compared to 0 min (p<0.001).

Changes in serum cortisol

In the entire group of normal subjects (n=26) mean 
serum cortisol tended to increase to a peak value at 
30 min, thereafter falling slowly to levels below the 
baseline level at 90-120 min. However, the rise of 
mean serum cortisol was not statistically significant 
(increase of 9.3% at 30 min), while its fall at 120 min 
was indicative (p=0.063) (Figure 1). Thirteen partici-
pants (8 women and 5 men) in whom serum cortisol 
increased during GTT were included in a subgroup 
designated “cortisol-increased”; in these subjects 
mean serum cortisol increased significantly by ap-
proximately 51% at 60 min ( p <0.001) during GTT. 
In the other 13 subjects (9 women and 4 men) serum 
cortisol decreased during GTT and they were included 
in a subgroup designated “cortisol-decreased”; in this 
subgroup mean serum cortisol decreased significantly 
by 27% at 60 min (p <0.001) (Figure 2). The serum 
Ct response to GTT in these two subgroups was also 
evaluated separately (see below). It should be noted 
that the increases in mean serum cortisol in the entire 
group as well as in the subgroups of the participants 
were within the normal range for morning serum 
cortisol (Table 1 and Figure 2). 

tween one dependent variable and more than one 
independent variable were simultaneously evaluated 
using simple linear regression or multiple regression 
analysis, respectively. Normality of the data was evalu-
ated using the KS normality test, the D’Agostino & 
Pearson omnibus normality test, and the Shapiro-
Wilk normality test. For the parameters that passed 
normality tests Pearson correlation coefficients were 
used, while Spearman correlation coefficients were 
used for parameters without normal distribution. 
A two-tailed p<0.05 was considered as significant. 
Statistical analysis was performed using GraphPad 
Prism Software, San Diego, CA, USA.

RESULTS

Changes in serum levels of various parameters 
during oral GTT

In all the subjects with non-detectable basal serum 
Ct (group B) serum Ct remained non-detectable 
throughout the GTT and these patients were ex-
cluded from further consideration. The results from 
the 26 normal subjects with detectable basal serum 
Ct (group A) are discussed in the present study. The 
numeric results in each of various parameters during 
the oral GTT are shown in Table 1, and graphically 
in Figure 1. 

Changes in blood glucose 

Baseline blood glucose in all participants varied 
between 80 and 123 mg/dl and attained a mean peak 
value at 60 min. Mean blood glucose concentration 




