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Abstract

We examined cell regeneration efficiency of brown marine algae living in Jeju coast

for search of a novel therapeutic device with cutaneous wound healing materials. The five algae
were collected and compared with epidermal growth factor (EGF) as a positive control in the
assays of cell proliferation and cell migration of NIH3T3 fibroblast cells. Among the 80% methanol
extracts of these brown algae, the two algal extracts from Ishige foliacea and Colpomenia bullosa
showed the proliferative effects of the cells similar to the effect of EGF. Besides it was found
that Colpomenia bullosa extract significantly enhanced cell migration of NIH3T3 cell. In the study,

therefore, we confirmed that the Colpomenia

bullosa extract improved proliferation of NIH3T3

cell and a potential candidate for cultaneous wound healing.
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Table 1. The list of brown marine algae from Jeju island.
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Effect of cellular proliferation

NO. Name Scientific name (of control (%) at 1 yig/ml)
1 R 5 Leathesia difformis 116.91%
2 L=< R PRty Colpomenia peregrina 123.53%
3 ) Ishige okamurae 119.12%
4 EYG 7S Colpomenia bullosa 148.68%
5 = Ishige foliacea 149.74%
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Figure 1. Evaluation of cell proliferation effects of EGF by
a MTT assay on NIH3T3 fibroblasts. Mean + SD from triplic
ate determinations. a,b,c Values having different superscripts
are significantly different at P <0.05.
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Figure 2. Screening of cell proliferation effects of marine alga
e extracts by a MTT assay on NIH3T3 fibroblasts. Mean =+
SD from triplicate determinations. a,b,c Values having differe
nt superscripts are significantly different at P <0.05. (LD:
Leathesia difformis, CP: Colpomenia peregrina, 10: Ishige
okamurae, CB: Colpomenia bullosa, 1F: Ishige foliacea)
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Figure 3. Ishige foliacea extract treatment increases the migratory behavior of NIH3T3 cells. The migratory behavior of non-treate
d (control), EGF-treated (positive control) or Ishige foliacea extract-treated (1, 10 and 25 pg/ml) cells was analysed in an
in vitro model. Photographs of the cultures were taken immediately after the incision (0 h), after 24 h and wounds measured
in wide. Mean + SD from triplicate determinations.

* Significantly different from only non-treated control (P <0.05).
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Figure 4. Colpomenia bullosa extract treatment increases the migratory behavior of NIH3T3 cells. The migratory behavior
of non-treated (control), EGF-treated (positive control) or Colpomenia bullosa extract-treated (1, 10 and 25 pg/ml) cells was
analysed in an in vitro model. Photographs of the cultures were taken immediately after the incision (0 h), after 24 h and
wounds measured in wide. Mean = SD from triplicate determinations.

* Significantly different from only non-treated control (P <0.05);

** Significantly different from only non-treated control (P <0.01);

**% Sionificantly different from only non-treated control (P <0.005).



J. Mar. Biosci. Biotechnol. 2015, p. 28 - 34

Vol. 7, No. 1 [Research Paper]

A2 2

TATFAGL] A LS wol i HE I ZATAL Y
Yt} (No.2014R1A1A2007015).

References

1. Chen, X., Cen, P. and Chen, J. 2005. Enhanced production
of human epidermal growth factor by a recombinant
Escherichia coli integrated with in situ exchange of ace-
tic acid by macroporous ion-exchange resin. J. Biosci.
Bioeng. 5, 579-581.

2. Cho, A. R. 2002. Effect of silver sulfadiazine on the skin cell
proliferation and wound healing process in hairless mouse
ond degree burn model. J. Kor. Pharm. Sci. 32(2), 133-117.

3. Chung, K. H., Park, S. H., Kim, M. K., Park, H. D. and
Son, T. I. 2006. Stabilization of epidermal growth factor
on thermal and proteolytic degradation by conjugation
with low molecular weight chitosan. J. App. Polym. Sci.
102, 5072-5082.

4. Elias, P. M. 1983. Epidermal lipids, barrier function, and
desquamation. J. Invest. Dermatol. 80, 44-49.

5. Harding, C. R. 2004. The stratum corneum: Structure and
function in health and disease. Dermatol. Ther. 17, 6-15.

6. Hardwicke, J., Schmaljohann, D., Boyce, D. and Thomas, D.
2008. Epidermal growth factor therapy and wound heal-
ing-past, present and future perspective. Surgeon. 6, 172-177.

7. Jung, Y. and Li, S. H. 2013. The effects of Er-miao-San
extract on cell proliferation in normal human dermal
fibroblasts. Kor. J. Aesthet. Cosmetol. 11(5), 943-949.

8. Kang, M. C., Kim, K. N., Lakmal, H. H. C., Kim, E.
A., Wijesinghe, W. A. J. P, Yang, X., Heo, S. J. and
Jeon, Y. J. 2014. Octaphlorethol A isolated from Ishige
foliacea prevents and protects against high glucose-in-
duced oxidative damage in vitro and in vivo. Environ.
Toxicol. Phar. 38(2), 607-615.

9. Kim, M. J, Kim, J. Y., Jung, T. K., Choi, S. W. and Yoon,
K. S. 2006. Skin anti-aging effect of Forsythia viridissima
L. extract. Kor. J. Biotechnol. Bioeng. 21(6), 444-450.

10. Lee, S. H., Kang, S. M., Ko, S. C., Lee, D. H. and
Jeon. Y. J. 2012. Octaphlorethol A, a novel phenolic
compound isolated from a brown alga, Ishige foliacea,
increases glucose transporter 4-mediated glucose uptake
in skeletal muscle cells. Biochem. Bioph. Res. Co.
420(3), 576-581.

11. Lee, S. Y., Kim, J. H., Song, E. J,, Kim, K. B. W. R.,
Hong, Y. K., Lim, S. M. and Ahn, D. H. 2009.
Investigation of antimicrobial activity of brown algae ex-
tracts and the thermal and pH effects on their activity.
Food. Sci. Biotechnol. 18(2), 506-512.

12. Lim, N. Y., Kim, D. S., Ko, K. S., Mun, Y. J. and Woo,
W. H. 2011. Effect of Fructus Ligustri Lucidi H,O ex-
tract on cell proliferation in human dermal fibroblast.
Kor. J. Acupuncture. 28(3), 43-51.

13. Manzoor, Z., Mathema, V. B., Chae, D., Kang, H. K.,
Yoo, E. S., Jeon, Y. J. and Koh, Y. S. 2013.
Octaphlorethol A inhibits the CpG-induced in-
flammatory response by attenuating the mi-
togen-activated protein kinase and NF-kB pathways.
Biosci. Biotechnol. Biochem. 77(9), 1970-1972.

14. Moon, S. H., Kim, H. S. and Lee, H. M. 2001. Growth
factors and their clinical applications. J. Kor. Spine.
Surg. 8(3), 372-377.

15. Oh, E. J., Shin, J. H., Choi, J. H. and Chung, H. Y.
2010. Biological effect of placenta extract on human
fibroblast. Tissue. Eng. Regen. Med. 7(2), 217-222.

16. Seo, Y., Kang, S. H., Lee, H. J., Kim, Y. A., Youn,
H. J., Lee, B. J. and Chung, H. 2006. In vitro screening
of seaweed extract on the proliferation of mouse spleen
and thymus cell. Biotechnol. Bioproc. E. 11(2), 160-163.



