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Suppressive effect of deep seawater on the calcification of
normal human fibroblasts induced by UVA irradiation
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Abstract

We have previously reported in this journal that the increase in Ca/Mg ratio and the aging of cells
promote calcification of cultured normal human fibroblasts (NB1 cells). In this report, it is suggested
that A-wave ultraviolet rays (UVA) induces calcification of NBI cells even if the Ca/Mg ratio in
culture medium is well balanced as 2. Furthermore, we have discovered that deep seawater (DSW)
suppresses the calcification induced by UVA irradiation. In addition, suppressive effect of DSW was
much higher than that of SSW. From these results, it was suggested that the suppressive effect of

DSW on calcification in NB1 cells was caused by specific components included in DSW.
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Table 1. Concentration of various mineral elements contained
in DSW and SSW of Izu-Akazawa. Asterisk indi-
cates a significant difference between DSW vs. SSW

(*p<0.05, Student’s #-test).

Concentration (mM)

Mineral element

DSW SSW
Na 441.3%129 394.6£33.7
K 96+11 85*0.8
Mg 509 +0.9* 450+15
Ca 95%0.7 85*0.7
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Fig. 1. Effect of UVA irradiation on cell viability of NB1

cells. Cell viability was measured by MTT assay (n=
8, mean+SD). Asterisks indicate a significant differ-
ence between the following groups: 0.4 J/cm? UVA vs.
control; 0.6 J/em® UVA vs. control (*p<0.05, Steel-
Dwass test, ANOVA); 0.8 J/cm? UVA vs. control; 1.0 J/
em® UVA; 1.2 J/em? UVA vs. control (**p<<0.01, Steel-
Dwass test, ANOVA).

Fig. 2.

Comparison of microphotographs of NBI1 cells with and without UVA irradiation. All NB1 cells were stained by the calci-

um stain assay kit after overnight incubation. Left is a microphotograph of NB1 cells not irradiated by UVA. Right is a
microphotograph of NBI cells irradiated by 0.8 J/cm® UVA. Arrows indicate the calcified nodule.
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Effect of UVA irradiation on the calcification of NB1
cells. The expression of calcification was measured
by the calcium stain assay kit as described in materi-
als and methods. (#=8, mean=SD). Asterisks indicate
a significant difference between the following groups:
0.4 J/em? UVA vs. control; 0.6 J/cm® UVA vs. control;
0.8J/em®* UVA vs. control; 1.0 J/em® UVA; 1.2 J/cm®
UVA vs. control (**p<0.01, Steel-Dwass test, ANO-
VA).
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Comparison of time course of ALP activity in
NBI1 cell with and without UVA irradiation. ALP
activity of NBI cell was measured by the ALP assay
kit as described in materials and methods (n=4,
mean=SD). Asterisks indicate significant differences
between with and without UVA irradiation in the fol-
lowing groups: after 4 hour vs. control; after 6 hour
vs. control (*p<C0.05, Student's # test). @, UVA irradi-
ated; O, UVA not irradiated.
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Fig.5. Supplemental effect of various concentrations of

DSW and SSW. The expression of calcification was
measured by the calcium stain assay kit as described
in materials and methods. (#=8, mean+SD). Asterisks
indicate significant differences between DSW and
SSW at indicated concentrations (*p<C0.05, Student's
¢ test). @, DSW; O, SSW.
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