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Abstract

Brine mineral water(BMW) has recently gained attention as a new water resource due to its biological activities. In this
study, BMW from the Geumjin area(Gangneung-city, Korea) was evaluated for its growth inhibition, anti-metastasis and
anti-angiogenesis activity against cancer cells. The in vitro cytotoxicity was measured by CCK assay, and the anti-metastasis
activity was estimated by lung metastasis in vivo. The in vitro incubation of mouse splenic cells with BMW that had been
diluted more than 4-fold showed no effect on the cell growth when compared to a control group. Additionally, BMW
inhibited the growth of the EL-4, L5178Y-R and colon26-M3.1 cancer cell lines in a dose-dependent manner. In vivo
evaluation of the anti-metastasis activity of BMW in BALB/c mice inoculated with the colon26-M3.1 cell line revealed
dose-dependent inhibition in response to treatment with samples that were diluted by up to 9 times. Finally, treatment with
BMW effectively suppressed the growth of vascular endothelial growth factor(VEGF) added human umbilical vein endothelial
cells. Overall, these results suggest that BMW has anti-cancer activity.
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Fig. 1. Effect of brine mineral water on mouse splenic
cell growth. Data are expressed as means+=SEM. Significant
differences between control(medium) and BMW treated groups
are indicated by *p<0.05.
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Fig. 2. Effect of brine mineral water on EL-4 cell growth.
Data are expressed as means+SEM. Significant differences
between control(medium), BMW treated groups are indicated
**p<0.01 and ***p<0.001.

Table 1. Mineral contents analysis of the brine mineral water

Component mg/ £ Component mg/ £ Component ug L
K 204 Li 0.089 Se 112
Na 9,070 Mo 10 \% 90
Ca 1,520 cl 19,243 Ge 1.4
Mg 990 F 2.6 Mn 11
Fe 23 SO, 4,402 Co 2.8
Zn 8.46 PO;’ 10 Ti 620
Sr 30.4 Si0, 13.1 Cu 12
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Fig. 3. Microscopic analysis of EL-4 cell clusters grown
on brine mineral water.
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Fig. 4. Effect of brine mineral water on growth of mouse
lymphoma cell line. MMC is Mytomycin-C. Data are expressed
as meanstSEM. Significant differences between control(medium),
BMW treated groups and MMC treated groups are indicated
**%p<0.001.
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Fig. 5. Effect of brine mineral water on growth of
colon26-M3.1 cell line. MMC is Mytomycin-C. Data are
expressed as means = SEM. Significant differences between
control(medium), BMW treated groups and MMC treated
groups are indicated *p<0.05, **p<0.01 and ***p<0.001.
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Fig. 8. Effect of brine mineral water on growth of
VEGF added HUVEC. RLU: relative luminescence unit.
Data are expressed as means+SEM. Significant differences
between control(VEGF treated group) and BMW treated groups
are indicated ***p<0.001.
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