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Effects of Concentration and Immersion Time of Three Cryoprotective Agents
on the Embryos Development of Abalone Haliotis discus hannai

Jong Kyun Chungl’z, Han Kyu Lim’, Maeng-Hyun Son’, Jong-Hyun Kim’,
Min Hwan Jeong2 and Young Jin Changl’T
'Dept. of Marine Bio-materials and Aquaculture, Pukyong National University, Busan 608-737, Korea

ZAquaculture Management Division, National Fisheries Research and Development Institute, Busan 619-705, Korea

ABSTRACT : The tolerance evaluation for abalone Haliotis discus hannai embryos was performed using different
concentrations of cryoprotective agents (CPAs): dimethyl sulfoxide, ethylene glycol and propylene glycol added to 0.2 M
sucrose, respectively. 4-cell, trochophore and veliger were exposed in each CPA with different concentration for 10, 20
and 30 minutes of immersion time. Developmental rates were increased with decreased concentration of every CPA and
decreased immersion time, and differed from types of CPA. Developmental rates of veliger in all the CPAs were higher
than those of 4-cell and trochophore. The developmental rates and larval activity indices in ethylene glycol were
comparatively higher than those in other CPAs and the effective CPA and its concentration for the cryopreservation of the
abalone embryos was suggested as 2.0 M ethylene glycol with equilibration time of 30 minutes.
Key words : Abalone, Haliotis discus hannai, Embryo, Development, CPA, Immersion test, Cryopreservation.
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Table 1. Size of abalone Haliotis discus hannai used in the
experiments

Shell length Shell height Total weight

S (1) () ©
147.5 457 85.7
146.7 54.7 90.8
Male 150.7 38.6 79.1
138.6 435 70.5
150.1 475 73.5
137.5 48.1 70.1
143.5 432 80.4
Female 147.6 394 83.0
147.6 535 79.0
138.5 50.1 76.0
Average 144.8+5.0 46.445.5 78.7+6.6

< yotsl] {18l 2lFal4-(NaCl 2.7 g, KC1 0.07 g, NaHCO;
0.05 g, CaCl, 0.12 g, MgCl, 0.46 g, Milli-Q water 100 ml)
o o] TH= 0.2 M sucrosedl| dimethyl sulfoxide(DMSO,
Sigma, USA), ethylene glycol(EG, Sigma, USA), propylene
glycol(PG, Shinyo Pure Chemical, Japan)S <5 % 0.1,
0.5, 1.0 % 2.0 Me] HE5 Eal3ich 3441 3 CPAY &
T AEAETL AEQE7(The Advanced™ Osmometer,
USA)E AHE-3le] 4313 tH(Table 2). ©] 3 44| %, E&A

Table 2. Osmolalities of three cryoprotective agents with 0.2 M
sucrose

. Concentration Osmolality
Kind
™) (mOsm/kg)
0.1 1,434.3+9.1
0.5 2,624.7+43.5
Dimethyl sulfoxide
1.0 > 3,000
2.0 > 3,000
0.1 1,322.0+10.6
0.5 1,799.0+22.6
Ethylene glycol
1.0 2,397.9+6.7
2.0 > 3,000
0.1 1,411.23+8.7
Pronvl ool 0.5 2,137.0+3.6
opylene glyco
Py Y 1.0 2,858.0+17.0

2.0 > 3,000
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Table 3. Numerical calculation for evaluation larval activity
index

Index Score Movement characteristics

I 4 Embryo display spiral movement rapidly
I 3 Embryo display spiral movement slowly
m 2 Embryo display a little movement

v 1 Embryo display cilial movement only
\Y 0 Immobile embryo
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Fig. 1. Egg development and metamorphosis of abalone Haliotis discus hannai larva. A: 4-cell, B: trochophore, C: veliger, D: before

torsion. Bar=100 /m.
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Hg. 2. Developmental rates from 4-cell to trochophore of abalone
Haliotis discus hannai in each immersion time in three
cryoprotective agents. DMSO: dimethyl sulfoxide, EG:
ethylene glycol, PG: propylene glycol.
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Fig. 3. Developmental rates from trochophore to veliger of
abalone Haliotis discus hannai in each immersion time
in three cryoprotective agents. DMSO: dimethyl sulfoxide,
EG: ethylene glycol, PG: propylene glycol.

ERERE

Developmental rate (%)
o
Q
AR AR RARRRRRRARRRRRRRRIGAER:
-
A
s,
-
Z
-
o
o
L
»
=

Vo
e

Vo

L ‘“

DMsO EG PG DMsO EG PG DMSO EG PG

Cryoprotective agent

Fig. 4. Developmental rates from veliger to before torsion of
abalone Haliotis discus hannai in each immersion time
in three cryoprotective agents. DMSO: dimethyl sulfoxide,
EG: ethylene glycol, PG: propylene glycol.
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Fig. 5. Larval activity index (LAI) of abalone Haliotis discus
hannai trochophores and veliger larvae post-immersed
in CPAs. Same letters indicate no significant differences
(P>0.05). DMSO: dimethyl sulfoxide.
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Fig. 6. Time course of larval activity index (LAI) of abalone
Haliotis discus hannai trochophores according to immersion
in cryoprotective agents and dilution in artificial seawater.
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Fig. 7. Time course of larval activity index of abalone Haliotis
discus hannai veliger larvae according to immersion in
cryoprotective agents and dilution in artificial seawater.
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Fig. 8. Morphological abnommalities of abalone Haliotis discus
hannai embryos post-immersed in CPAs. @): trochophore,
(©): veliger. Bar=100 /m.
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