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Effects of deep seawater pumped at Izu-Akazawa
on collagen synthesis in cultured human fibroblasts
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Abstract

Collagen is an important composition of skin matrix to be paid attention in cosmetology.
In the present study, effects of deep seawater on the synthesis of collagen in fibroblasts from
human skins (NB1) were examined in culture. The fibroblasts were cultured in the presence
of vitamin C (20 #g/mL) with 0 to 209 deep seawater (DSW) pumped from a depth of 800 m
(6 km offshore) and in surface seawater (SSW) collected directly at the sea surface off
Akazawa in Izu Peninsula, Shizuoka Prefecture, Japan. As a result, the collagen synthesis
rose to 1.1 times in SSW compared with no added SSW. In contrast, the collagen synthesis
remarkably rose to 1.9 times in DSW compared with no additive DSW. Other observations
made during this study suggest that DSW promotes the expression of genes involved in
Type I collagen synthesis (COLI1) in the early stage in fibroblasts cultured with vitamin C.
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v x LI 100 L O A RN L, EiE T 1 5
AvFaxX=—vg vETo, IThZEHWT<A7
o7L—+htY—=%— (MTP-800, 7o +&EXH)
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Table 1 Primers used in this present study (Yoshi-
kawa et al., 2003)

Gene Primers

COL1 Forward TGGATACGCGGACTTTGTTG
Reverse CGGCTGGGCCCTTTCTTA

GAPDH Forward CATTGATGGCAACAATATCCACTT
Reverse CAACGGATTTGGTCGTATTGG

72°C (2530 21947 0EL, ZOHA T VE
30 Bl R L 7ok, 72°C (10 L)) ofniLig %
To72. Bon/-PCREMIE, THo—X7 LT
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T 1.
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Fig. 1 Effect of V.C (0-100 #g/mL) on collagen syn-
thesis.

Table 2 Amount of collagen and non collagen with
each concentration of V.C

v.C Collagen *Non collagen
(ug/ml) (ng/well) (ug/well)

0 1.70 29.35

5 1.92 33.21

10 2.08 32.23

20 244 34.50

30 2.47 34.38

40 2.49 34.38

50 248 33.52
100 2.53 31.74

*Non collagen: Noncollagenous protein

32 25—45U8KICRIFT DSW DEE
V.CERMRICBWT, DSWHEMNI -4 >
EBERICKRIETEE DLV THELLER, DSW I
BEEE L o5 — 4 VOB EERIED o nT, K
FHMIC B 5 DSW DR 10.0% 128\ T b
# (111%, p<0.05) L7cfEETH -7 (Fig. 2).
—%, VCHERMFIIHEBWT, DSWD 35—+~
BN DEEAFNIFER, 5~20%1255 K51
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MO~1.0%&EMB LI ICHABL 1Bt cas—4
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FFI12 0.9% DSW Tid 190% I E 2 BAZE 12 38N A2
wonto, 1B, 1.0%DSW Tlda 5 -4 v &k
2/ 09% DSW L LTEE ($<0.05) IZ&KT
L 7z (Fig. 4a). &RIZ, RKEEA0~1.0%IcH



& e MR 3 5 — 5 Gl S (S AR ERERE K D 15

200

%
S

Amount of co gen (%)
2 S

0 0.1 0.25 0.5 1 5 10

Concentration of DSW (%)
(n= 8, Bar means S.D., *p <0.05)

Fig. 2 Effect of DSW (0-10%) on collagen synthesis
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Fig. 3 Effect of DSW (0-20%) on collagen synthesis
with V.C.
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Fig. 4a Effect of DSW (0-1%) on collagen synthesis
with V.C.
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Fig. 4b Effect of SSW (0-1%) on collagen synthesis
with V.C.
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Fig. 5 Effect of DSW and SSW (0-1%) on cell activ-
ity.
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Fig. 6 Expression of COL1 with DSW.
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