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(iii) Group 4 was cultivated for 14 days in the absence 
of growth factors. Group 4B was the only group that could 
significantly increase the production of insulin compared 
with group 4A (p <0.001). Cells regulated insulin produc-
tion according to the glucose levels and produced signifi-
cantly more insulin when the glucose concentration of the 
supernatant rose from 100 mg/dl to 250 mg/dl.

2. The difference between the group 2A (seven-day 
culture) and 3A (14-day culture) is not statistically sig-
nificant (p =0.191). So the difference in culture duration 
and medium didn’t statistically influence the production 
of insulin at 100 mg/dl glucose.

3. The difference between the group 2B (seven-day 
culture) and 3B (14-day culture) is statistically signifi-
cant (p =0.008). So the culture duration and the medium 
change enhanced significantly the production of insulin 

at 250 mg/dl glucose.
4. The production of insulin was not significantly dif-

ferent between the group 3A, cultivated in the presence of 
growth factors in the culture medium, and the group 4A, cul-
tivated in the absence of growth factors in the culture me-
dium (p =0.811). So, growth factors and liraglutide neither 
were necessary for cellular differentiation to insulin-produc-
ing cells nor statistically increased insulin production. 
Morphological analysis of the cells 

In the beginning of the cultures, all cells had small 
round shape. Monocytes and lymphocytes were indis-
tinguishable (Figure 2). As the culture days passed by, 
monocytes enlarged and some of them developed axons. 
After 14 days, their shape became irregular, and they 
looked like mesenchymal, dendritic and myeloid-progen-
itor cells (Figure 3 and Figure 4). Gradually they started 

Table 4: Supernatant insulin content  of the cultured wells (volume 2 ml – cell number 105 / well).
Culture 
duration 

and group

Day 1 - Group 1
Isolation day

Day 7 - Group 2
Presence of growth 

factors

Day 14 - Group 3
Presence of growth 

factors

Day 14 - Group 4
Absence of growth 

factors

Glucose 
concentration 100 mg/dl 250 mg/dl 100 mg/dl 250 mg/dl 100 mg/dl 250 mg/dl 100 mg/dl 250 mg/dl

Sample 1 nd nd 20.32 11.68 27.54 14.87 24.74 30.86
Sample 2 nd nd 8.50 4.78 53.81 37.54 10.88 24.74
Sample 3 nd nd 5.48 2.27 31.51 29.56 18.79 28.90
Sample 4 nd nd 6.96 10.08 4.78 21.08 16.46 21.08
Sample 5 nd nd 8.50 9.29 8.50 32.14 14.08 23.30
Sample 6 nd nd 0.89 6.21 7.73 7.73 25.46 27.54
Sample 7 nd nd 4.09 6.21 30.21 13.28 10.08 23.30
Sample 8 nd nd 10.88 26.16 23.30 24.02 9.28 18.02
Sample 9 nd nd 19.56 10.88 12.48 6.21 8.48 9.91

Sample 10 nd nd 18.02 13.28 15.25 27.39 12.25 20.44
Sample 11 16.6 20.50
Sample 12 7.97 14.92
Sample 13 3.16 12.58
Sample 14 10.93 17.60
Sample 15 15.91 11.59
Sample 16 22.88 10.58
Sample 17 7.61 18.27
Sample 18 6.41 30.16
Mean ± SD not detected not detected 10.32±6.78 10.08±6.60 17.03±12.76 19.45±9.00 15.05±6.20 22.81±6.02

Group 1A Group 1B Group 2A Group 2B Group 3A Group 3B Group 4A Group 4B
SD: standard deviation.

Table 5: Statistical comparisons of the corresponding groups according to research questions.
Question Group comparison Statistics p value

1. Do cells produce more insulin when the 
supernatant glucose concentration changes 

from 100 to 250 mg/dl?

(i) 2 A and 2 B Parametric. Paired samples t test 0.920

(ii) 3 A and 3 B Non parametric. Wilcoxon signed 
ranks test 0.492

(iii) 4 A and 4 B Parametric. Paired samples t test 0.000

2. Does culture time extension from 7 to 
14 days and medium change influence the 
amount of insulin production at 100 mg/

dl glucose?

2 A and 3 A Non parametric. Mann-Whitney test 
for two independent samples 0.191

3. Does culture time extension from 7 to 
14 days and medium change affect the 

amount of insulin production at 250 mg/
dl glucose?

2 B and 3 B
Parametric. Two independent 

samples t test for equal variances
(Levene test for equality of 

variances p=0.112)

0.008

4. Does the presence of growth factors in 
the supernatant affect the production of 

insulin?
3 A and 4 A Non parametric. Mann-Whitney test 

for two independent samples 0.811


