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Development of hypothermic preservation solution

for the human dermal fibroblast using
protein hydrolysates

Soon-hwi Byoun and Tae-boo Choe*

Dept. of Microbial Engineering, Konkuk University, Hwayang-dong 1, Kwangjin-gu, Seoul, 143-701, Korea.

Abstract Stable cell preservation is an essential factor in the regenerative medicine for cell therapies and transplantation

of biologic materials. In this study, we studied to provide more stable hypothermic preservation by protection
of cell damage during the preservation at 4°C. The resuit of searching for key components that have excellent
efficacy in hypothermic preservation of cells, we have identified the fact that the hypothermic preservation
adding protein hydrolysates such as yeast hydrolysate is far superior to others. All protein hydrolysates that
are derived from animal, plant and microbe sources have superior efficacy, especially the peptides which have
molecular weights under 10 kDa have the best efficacy among the components of protein hydrolysate. The
protein hydrolysates prevented the decrease of ATP level in the cells caused by hypothermic environment and
they inhibited the generation of ROS. Adding antioxidants and control agents of osmotic pressure were showed
to have more superior efficacy in hypothermic preservation. Finally, KUL261 solution (DMEM/F12 1 : 1 medium,
yeastolate 1%, a-tocopherol 100 pM, dextran 2.5%), the preservation solution developed in this study, showed
the best efficacy in both cell viability and cell growth more than other conventional preservation solutions. In
conclusion, the improved hypothermic preservation solution that contains the protein hydrolysates as a key
component provide the best preservation efficacy. It provides better efficacy than other preservation solutions
and will contribute to both the development of regenerative medicine and global commercialization in this
therapeutic field.
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Fig. 1. Effect of various protein hydrolysates in hypothermic
preservation of human dermal fibroblast (HDF). (A):
various concentrations of yeastolate (B): soy protein
hydrolysate, wheat protein hydrolysate, yeast hydrolysate,
yeast extract (C): various concentrations of peptone.
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Fig. 2. Effect of proteins (A) or amino acids (B) in hypothermic
preservation of human dermal fibroblast (HDF).
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Fig. 3. Viability of human dermal fibroblast (HDF) at different
molecular weights of ISPH (isolated soyprotein hydrolysate)
after 11 days of hypothermic preservation.
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Fig. 4. Effect of adenosine triphosphate (ATP) in hypothermic
preservation of human dermal fibroblast (HDF).
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Fig. 5. Effect of various energy sources in hypothermic
preservation of human dermal fibroblast (HDF).
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Fig. 6. Changes in cellular ATP level according to various
additives in hypothermic preservation of human dermal
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Fig. 7. Changes in cellular reactive oxygen species (ROS) level
according to various additives in hypothermic preservation
of human dermal fibroblast (HDF).
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Fig. 8. Synergic effect of various additives in hypothermic
preservation of human dermal fibroblast (HDF). (A):
yeastolate, ATP, a-tocopherol (B): yeastolate, dexiran.
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Fig. 9. Comparison of different preservation solutions in
hypothermic preservation of human dermal fibroblast
(HDF).
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Fig. 10. Recovery of growth rates of human dermal fibroblast
(HDF) after 6 days of hypothermic preservation in
different preservation solutions.
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