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CD33 88.16 ± 13.01 % and CD34 68.53 ± 14.34 %, which
are immature markers. So, monocytes were evolving to cells
that expressed simultaneously mature and immature membrane receptors. On the 14th day, differentiated monocytes
maintained their maturity markers (CD209 79.02 ± 11.07 %
and CD16 91.18 ± 10.28 %) and reduced their immaturity
markers (CD33 76.80 ± 16.36 % and CD34 55.96 ± 18.99
%). So the cells were gradually losing their potency.
Monocytes cultivated without growth factors in the
culture supernatant evolved more slowly to the same CD
pattern. On the 14th day, almost all of the CD14 positive
cells expressed CD209 95.1 ± 1.41 %, CD16 99.15 ± 0.31
and CD33 96.46 ± 0.36. They also expressed the highest
levels of CD34 which is 76.79 ± 9.05 %.
Lymphocytes evolved to a very different CD pattern (Table 3). After the isolation, 9.79 ± 3.27 % of the
lymphocytes expressed the CD16 marker, which corresponds to the Natural Killer cell marker. Cultivated in the
presence of growth factors, the lymphocytes expressed
CD16 marker on the seventh day 62.33 ± 12.70 % and
on the 14th day 33.45 ± 8.79 %. Cultivated in the absence
of growth factors, lymphocytes expressed CD16 marker
39.47 ± 16.09 % and 47.85 ± 15.18 % respectively.
Insulin measurements
ELISA results are shown in Table 4. On day one, there
was no insulin in the supernatant (not detected). No insulin was detected even after the addition of extra glucose
in the supernatant of the cell cultures on day one.
Mononuclear cells which were cultivated in the presence of growth factors for seven days, produced 10.32 ±
6.78 μU (mean ± SD) insulin. When the culture period
was extended to 14 days, they produced on average 17.03
± 12.76 μU. The mean production was 70% increased by
the extension of the culture period. Afterwards, the addition of extra glucose in the supernatant caused mixed
effects. Some cultures excreted insulin and other cultures

bound insulin to membrane-receptors. This phenomenon
shows an unstable biological answer to the raised glucose
levels. It is noteworthy that changes to insulin excretion
vary considerably among the cultures (Table 4).
When cells were cultivated in the absence of growth
factors for 14 days, they produced on average 15.05 ± 6.2
μU (mean ± SD) insulin. It is about 22 % less than the average production of the cultures with growth factors. After the addition of extra glucose, all cultures increased the
production of insulin. The mean production was 22.81 ±
6.02 μU per well. These results show a pure biological
phenomenon, which was steadily repeated in all experiments. Insulin production was regulated according to the
glucose levels. The mean increase of insulin in one hour
was 7.76 μU (0.28 ng) per 105 cells (Table 4).
Statistical comparison of insulin production between groups
Insulin production varied among the groups. Additionally, the response of cells to the change of supernatant glucose concentration from 100 mg/dl to 250 mg/
dl varied considerably among the groups (Table 4). Statistical analysis was used to reveal if these differences
are statistically significant. Groups with the letter A had
supernatant glucose concentration of 100 mg/dl while
groups with letter B had supernatant glucose concentration of 250 mg/dl. Results are shown in Table 5.
1. (i) Group 2 was cultivated for seven days in the
presence of growth factors. Group 2B did not change its
insulin production compared with group 2A (p =0.920).
So, the cells were not able to increase insulin production
in response to the increased glucose concentration.
(ii) Group 3 was cultivated for 14 days in the presence of growth factors. Group 3B produced more insulin (19.45 ± 9.00 μU) than group 3A (17.03 ± 12.76 μU)
(mean±SD), but the result is not statistically significant
(p =0.492). Again cells do not excrete insulin in a glucose-dependent manner.

Table 2: Mean CD expression of the cultured monocytes ± standard deviation (CD45+ and CD14+).
Days in culture presence of GFs
Monocyte % of
CD45+ cells
CD209
CD16
CD33
CD34

Day 1
Isolation
(n =3)

Day 7
GFs present
(n =10)

Day 14
GFs present
(n =9)

Day 7
GFs absent
(n =3)

Day 14
GFs absent
(n =3)

13.64 ± 4.04

78.69 ± 11.69

66.08 ± 10.74

70.90 ± 7.19

79.63 ± 6.91

13.95 ± 4.76
48.79 ± 13.46
60.02 ± 2.12
7.27 ± 3.23

88.77 ± 11.5
97.74 ± 2.74
88.16 ± 13.01
68.53 ± 14.34

79.02 ± 11.07
91.18 ± 10.28
76.80 ± 16.36
55.96 ± 18.99

75.87 ± 9.54
85.53 ± 6.49
66.41 ± 2.04
35.3 ± 16.12

95.10 ± 1.41
99.15 ± 0.31
96.46 ± 0.36
76.79 ± 9.05

CD: Cluster of Differentiation, n: number, GFs: growth factors.

Table 3: Mean CD expression of the cultured lymphocytes ± standard deviation (CD45+ and CD14-).
Days in culture presence of GFs
Lymphocyte % of
CD45+ cells
CD209
CD16
CD33
CD34

Day 1
Isolation
(n =3)

Day 7
GFs present
(n =10)

Day 14
GFs present
(n =9)

Day 7
GFs absent
(n =3)

Day 14
GFs absent
(n =3)

86.36 ± 4.04

21.31 ± 11.69

33.92 ± 10.74

29.1 ± 7.19

20.38 ± 6.91

0.05 ± 0.04
9.79 ± 3.27
1.07 ± 0.16
0.01 ± 0.01

4.98 ± 6.43
62.33 ± 12.70
10.84 ± 8,75
1.52 ± 2.47

4.32 ± 4.45
33.45 ± 8.79
5.15 ± 8.35
1.05 ± 2.65

0.99 ± 1.72
39.47 ± 16.09
1.47 ± 0.73
0.00 ± 0.0

0.41 ± 0.58
47.85 ±1 5.18
1.67 ± 1.15
0.00 ± 0.0

CD: Cluster of Differentiation, n: number, GFs: growth factors.

