2011 2013

Basic studies of improved cryopreservation using supercooling technology.
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The cysts of Artemia franciscana (A. franciscana) were hydrated and their hatchin
g rates were measured in order to estimate possible damagaes of cells and tissues by various freezing spee
ds. We observed that the hatching rates of hydrated cysts declined shortly at rapid frozen (submerged in |
iquid nitrogen), but high hatching rates maintained at slow freezing rate (0.5C/min), and that improved ha
tching ratio of decapsulated hydrated cysts by the treatment of cryoprotectants such as trehalose and dime
thl sulfoxide (DMSO). We also evaluated that the surface of frozen hydrated cysts using a scanning electro
n microscope attached with cryo-transfer system (Cryo-SEM), and found fine structural discrepancy in the s
ection of embryos between two freezing speeds.
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SRR R 1 Hatching ratio of frozen
hydrated cysts at three different freezing
rates. Hydrated cysts in various
developing stages were frozen in liquid
nitrogen, at -5°C/min with a super-cold
freezer, and at -0.5°C/min with a
programmable freezer. White circle is
slow freezing (-0.5°C/min), black circle is
rapid freezing (-5°C/min) and black
triangle is ultra-rapid freezing (in liquid
nitrogen). p<0.05 (a; -0.5°C/min vs -
5°C/min, b; -0.5°C/min vs liquid nitrogen,
one-way ANOVA with Tukey's HSD).
Each hatching ratio was standardized to
that of dried frozen cysts and represents
approximately 3000 embryos.
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5 A. franciscana
franciscana

500

1
P et —ege———p

DSC (mw)

S8 00 200 00 200 400
TEMP (°C)

RmRE 3

Thermogram of frozen hydrated eysts

after 15 min hydration for slow freezing
(-0.5°C/min). Dried eysts (15 mg) were
hydrated in artificial seawater for the 15-min
hydration time peried and analyzed with a
DSC. Vertical axis represents heat flow
(mW), and horizontal axis represents
temperature (°C).
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Partial cross sections of hydrated cysts. Hydrated cysts
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were frozen at -0.5°C/min with a programmable freezer
(A), or submerged in liquid nitrogen (B), and defrosted.
The circular sections were revealed by cutting knife in
the cold preparation chamber, and captured by Cryo-
SEM (1000X). The typical yolk platelets (arrows) were
distributed in throughout the sections.
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