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Abstract

With the aim of using a cosmetic material, chondroitin sulfates extracted from midduck tunics (Styela clava)
and munggae tunics (Halocynthia roretzi) were examined in vitro with two cell lines for cell toxicity, collagen
synthesis, cell growth and recovery ability after U.V. irradiation. Cell toxicity test with A 431 and CCD 1108Sk
was able to observe high activity between 400 and 600 ng/m while standard chondroitin sulfate (CS) purchased
from Sigma was showed at 80 ng/mL. Even fraction 1 and 2 collected from chondroitin sulfates originated
from midduck appeared having the highest activity between 600 and 1000 ng/mL, but slightly lower compared
to crude chondroitin sulfates from both mideduck and munggae. In cell growth examination, it was not able
to find significant differences between chondroitin sulfates used. Both crude chondroitin sulfates were exhibited
the highest activity for two cell lines except that of mideduck which was showed activity for CCD 1108Sk.
CS, fraction 1 and 2 from midduck were not able to demonstrate a significant activity in collagen synthesis.
On the contrary, crude chondroitin sulfates from both munggae and midduck were showed the highest activity
at 100 and 50 pg/mL with only CCD 1108Sk. The recovery ability after U.V. irradiation with crude chondroitin
sulfates from both munggae and midduck were showed high activity at 400 pg/mL with CCD 1108Sk and A
431. But there were no activity observed in fractions examined. As a consequence, the crude chondroitin sulfates
from both munggae and midduck might not only be available as a cosmetic material but also useful for increasing
some activity by blending properly.
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Fig. 1. MTT test using CCD1108Sk to evaluate cell toxicity.
MG crude and MDD crude were showed the highest survival
percentage from 400 to 600 ug/mL.

CS, chondroitin sulfate from Sigma; MDD F1 & MDD F2, frac-
tions from crude chondroitin sulfates of mideduk tunics; MG,
crude chondroitin sulfate of munggae tunics; MDD, crude chon-
droitin sulfate of mideduk tunics.
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Fig. 2. MTT test using CCD1108Sk to know cell toxicity.
No activities were observed from MDD F1 and F2.

CS, chondroitin sulfate from Sigma; MDD F1 & MDD F?2, frac-
tions from crude chondroitin sulfates of mideduk tunics; MG,
crude chondroitin sulfate of munggae tunics; MDD, crude chon-
droitin sulfate of mideduk tunics.
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Fig. 3. MTT test using A 431 to find cell toxicity.

MG crude and MDD crude were showed the highest survival
percentage from 400 to 600 ug/mL.

CS, chondroitin sulfate from Sigma; MDD F1 & MDD F2, frac~
tions from crude chondroitin sulfates of mideduk tunics; MG,
crude chondroitin sulfate of munggae tunics; MDD, crude chon-
droitin sulfate of mideduk tunics.
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Fig. 4. MTT test using A 431 to know cell toxicity.

No activities were observed from MDD F1 and F2.

CS, chondroitin sulfate from Sigma;, MDD F1 & MDD F2, frac-
tions from crude chondroitin sulfates of mideduk tunics; MG,
crude chondroitin sulfate of munggae tunics; MDD, crude chon-
droitin sulfate of mideduk tunics.
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Fig. 5. Examination of cell prolifeartion by measuing the
amount of CCD1108Sk cell DNA.

There were no significant differences between subsatnces tested.
CS, chondroitin sulfate from Sigma; MDD F1 & MDD F2, frac-
tions from crude chondroitin sulfates of mideduk tunics; MG,
crude chondroitin sulfate of munggae tunics; MDD, crude chon-
droitin sulfate of mideduk tunics.
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Fig. 6. Examination of cell prolifeartion by measuing the
amount of A431 cell DNA.

No significant differences were observed between materials tested,
CS, chondroitin sulfate from Sigra; MDD F1 & MDD F2, frac-
tions from crude chondroitin sulfates of mideduk tunics, MG,
crude chondroitin sulfate of munggae tunics; MDD, crude chon~
droitin sulfate of mideduk tunics.
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Pig. 7. Assessment of collagen synthesis with CCD1108Sk.
MG crude and MDD crude was influenced the syathes of collagen
at 100 and 50 wg/mL., respectivly.

CS, chondraitin sulfate from Sigma; MDD F1 & MDD F?, frac-
tions from crude chondroitin sulfates of mideduk tunics; MG,
crude chondroitin sulfate of munggae tunics; MDD, crude chon-
droitin sulfate of mideduk tunics.
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Fig. 8. Assessment of collagen synthesis with A431.

No specific reactions were observed at the range tested.

CS, chondroitin sulfate from Sigma: MDD F1 & MDD F2, frac-
tions from crude chondroitin sulfates of mideduk tunics; MG,
crude chondroitin sulfate of munggae tunics; MDD, crude chon-~
droitin sulfate of mideduk tunics,
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Fig. 9. Examination of recovery ability by measuring LDH
from supernatants of CCD1108Sk after 1.V light irradiation,
supernatants treated with MG crude and MDD crude with
400 pg/mi. were only showed high LDH values,

C3, chondroitin sulfatz from Sigma; MDD Fl & MDD F2, frac-
tions from crude chondroitin sulfates of mideduk tunics; MG,
crude chondroitin sulfate of munggae tunics, MDD, crude chon-
droitin sulfate of mideduk tunics.
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Fig. 10. Examination of recovery ability by measuring LDH
from cells of CCD1108Sk after U.V light irradiation, cells
treated with chondroitin sulfate from bovine trachea with 60
Bg/mL was only showed high LDH values.

CS, chondroitin sulfate from Sigma; MDD F1 & MDD F2, frac-
tions from crude chondroitin sulfates of mideduk tunics; MG,
crude chondroitin sulfate of munggae tunics; MDD, crude chon-
droitin sulfate of mideduk tunics.
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Fig. 11. Examination of recovery ability by measuring LDH
from supernatants of A431 after U.V light irradiation, super-
natants treated with MG crude and MDD crude with 400 pg/
ml were only showed high LDH values.

CS, chondroitin sulfate from Sigma; MDD F1 & MDD F2, frac-
tions from crude chondroitin sulfates of mideduk tunics; MG,
crude chondroitin sulfate of munggae tunics; MDD, crude chon-
droitin sulfate of mideduk tunics.
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Fig. 12. Examination of recovery ability by measuring LDH
from cells of A431 after U.V light irradiation, no significatn
differences were observed from the range tested.

CS, chondroitin sulfate from Sigma; MDD F1 & MDD F2, frac-
tions from crude chondroitin sulfates of mideduk tunics; MG,
crude chondroitin sulfate of munggae tunics; MDD, crude chon-
droitin sulfate of mideduk tunics.
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