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Effects and Mechanism of Human Milk or Epidermal Growth Factor
on Cell Growth in Human Colon Adenocarcinoma (Caco-2) Cells
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To investigate the effects of epidermal growth factor (EGF) in human milk on growth
and development of human intestine, the mean concentration of EGF (7.5 nM) in
twenty collected human milk samples from 8-20 days postpartum in Taipei was
determined by enzyme linked immunosorbent assay (ELISA). Furthermore, the
effects of human milk or EGF on growth of human intestinal cells, and the relation
between growth regulation and c-Jun expression were studied after the addition of 5%
human milk, 0.375 nM EGF (relevant to EGF concentration in 5% human milk, 0.05x
EGF), or 7.5 nM EGF (relevant to EGF concentration in human milk, 1x EGF) for 1,
3, 12, 24, 36, and 48 h. The results showed that the cell numbers were significantly
increased after 24 and 36 h in the 5% human milk group as compared to the control
group at 0 h. Whereas the 1x EGF group had significantly greater cell numbers after
12 h, and almost had twice cell numbers after 36 h. After 12 h incubation, cellular
RNA content was increased by 62, 20, and 40% in the 5% human milk, 0.05x EGF,



and 1x EGF groups, respectively. Cellular DNA content was elevated by 21, 18, and
30% in the 5% human milk, 0.05x EGF, and 1x EGF groups, respectively. Cellular
protein content was raised by 32, 35, and 67% in the 5% human milk, 0.05x EGF, and
1x EGF groups, respectively, as compared to the control group. The 5% human milk
group had the greatest c-Jun expression (6.9 times of the control group at 0 h) after 12
h, whereas, the 0.05x and 1x EGF groups tended to increase c-Jun expression after 12
h and reached to the greatest (6.9 and 5.4 times of the control group at 0 h,
respectively) after 36 h. In conclusion, both human milk and EGF may enhance the
growth of intestinal cells through an increase in c-Jun expression, and the
effectiveness was similar between human milk and EGF. Therefore, the factor
affecting intestinal growth was mainly contributed by EGF. In the future, the
application of EGF to the immature development of intestine in preterm or
low-birth-weight infants is required further studies.



