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, Ca’*-FASW 2.5% 1% ,
(Ca**-FASW) : , : : ,
( , 2006) , IXA-840
1.2 1.5 Mg® Ca*
(ASW, 20) (Tereza et al, Ca**-FASW ,
1988) , CaCl,, Ca*
5 : ASW, 2<Ca?*-ASW (2 2.00mmol/L( 1 ) 4.00mmol/L( 2 )
), Mgz"—FASW( 6.00mmol/L( 3 ) 8.00mmol/L( 4 )
), K*-FASW( ), Ca?*-FASW 10.00mmol/L( 5 )  Mg*-FASW
( ) 1 ) MgCl,,
ddH,0 , Mg** 10.51mmol/L( A
( 1U/ml, 1pug/ml),0.22 um ) 21.02mmol/L( B ) 31.53mmol/L( C
, PHSJ-3 pH ( ) 42.04mmol/L( D ) 52.05mmol/L( E
) pH ,FM-8 ) :
( ) (8—10)><10° /ml, 4
1.3 24h , 1.3
e + . |
, (8—10) =< SPSS 11.0 , Deuncana
10° /ml, 4 4
( , 2007), 2
0.5%, 10min; , 21 5
4 2 1
200 , 4 : :
, 50 (Leung-Trujillo et al, 2><Ca”-ASW K"-FASW  ASW
1987), : 19.55% 48.5%
50.69%, 4
14 5.67% 2.42%  9.47%, 93.60%
4 | | 97.29%  88.96%; ASW
Ca?*-FASW 2506 16.19% , 2><Ca’"-ASW 2+K*-FAS W )
10 | 54.10% 42.70% , Mg?*-FASW  Ca*-FASW
, 618 , LKB2088 : 4
92.47%  86.58%,
JEM-100CXI| ; L 228% 3.70%, 12%
1 pH
Tab.1 Chemical composition, pH and osmotic pressure of five preservation solutions
(mmol/L) ASW 2><Ca**-ASW Mg?*-FASW K*-FASW Ca*"-FASW
NacCl 399.61 399.61 452.17 409.33 399.61
KCI 9.73 9.73 9.73 — 9.73
MgCl,- 6H,0 52.56 52.56 — 52.56 52.56
Na,SO, 27.12 27.12 27.72 27.72 27.72
NaHCO; 2.70 2.70 2.70 2.70 2.70
CaCl, 10.08 20.16 10.08 10.08 —
pH 8.0 8.0 8.0 8.0 8.0
980.00%1.00 1012.6742.31 935.674+4.04 974.00%6.9 791.00%4.00
(mOsm/kgH,0)

: 1mOsm==0.248kPa



6 ca® Mg K* (Eriocheir sinensis) 587
2
Tab.2 Viability rate and density of E. sinensis sperms preserved in five solutions
(d)
0 1 2 3 4 (%)
2> Ca®*-ASW (%) 88.61+2.87®  19.554-2.05°C 6.2440.71 9.5741.15°  5.67+0.63° 93.60
(10%  6.47%0.69° 6.70=%=0.61% 6.7720.95 3.5740.45" 2.9740.37° 54.10
Mg?*-FASW (%)  94.63%+4.63** 95.5243.53* 95.95+4.83* 92.702.95*  92.47%1.41** 2.28
(10°%  5.73%0.72° 5.40=0.60° 4.7320.29° 4.632=0.66" 5.07%0.76® 11.52
K*-FASW (%)  89.3223.20®  48.50-4-3.93"° 28.17+1.83® 12.521.14¢  2.4240.34° 97.29
(10°  6.23%0.32° 6.9720.55° 5.3720.33¢ 6.07220.54% 3.5720.29° 42.70
ASW (%)  85.76%2.05° 50.69+3.38 11.3740.79°8¢ 14.541.69°®  9.4740.51°° 88.96
(10°)  5.93%0.65° 6.0740.61% 5.8020.77" 5.460.24° 4.9740.43° 16.19
Ca**-FASW (%)  89.91+517**  84.909.04"" 86.92+4.70" 87.03%3.44**  86.584.52"" 3.70
(10%  6.93%0.50° 6.4020.62" 6.830.75° 6.7020.47% 6.1020.60° 11.98
: One-way ANOVA LSD, Duncana (P<0.05), (P<0.05),
(P<0.05)
2.2 M92+ Ca2+
Mg?-FASW  Ca®**-FASW , Mg**
: , 4—5 pum, , , E
K*-FASW ASW  2x<Ca®*-ASW 79.31%, Ca* ca*
23 Mg* ca*
2+ 2+ 3
24h , Ca”" Mg
3
(Dan, 1956),
24h (Oh)
: ,C3.2+ Mgz+ f
Ca2+ Mgz+
: pH
ca®t Mg*
Tab.3 Viability rate and density of E. sinensis sperms in solutions of Ca®* and Mg®" at different concentrations
(h) (h)
Ca2+ Mgz+
24 (%) 0 24 (%)
(%)  96.1120.53  96.2322.49 0 (%)  96.30x=1.71  94.12%1.84 2.26
(10%  6.232-0.06 6.3020.05 0 (10%  6.7320.49 6.5241.13 3.12
1 (%)  96.11+0.53  46.95+4.06 51.15 A (%)  96.30%=1.71  86.74=%3.00 9.93
(10%)  5.53%0.55 4.3740.55 20.98 (10%)  6.02=0.70 5.1840.45 13.95
2 (%)  96.112-0.53  25.4020.89 73.57 B (%)  96.30%=1.71  80.15%4.26 16.77
(10°  6.532-0.64 3.37#40.35 48.39 (10%  7.7520.18 5.180.45 33.16
3 (%) 96.112-0.53  8.04=%1.79 91.63 C (%)  96.30%=1.71  73.67=%4.55 23.50
(10%)  6.670.44 2.35+0.18 64.77 (10°%  6.50+0.50 4.3240.43 33.54
4 (%) 96.112%0.53  6.56=%2.13 93.17 D (%)  96.30%=1.71  73.38%4.06 23.80
(10  7.1720.33 2.1740.47 69.74 (10°%  6.48+0.62 4,532 0.66 30.09
5 (%)  96.112-0.53  1.96-0.96 97.96 E (%)  96.30==1.71  19.92%2.80 79.31
(10%)  7.3820.94 2.1540.22 70.87 (10°)  6.42+0.33 4.37x 0.54 31.93
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THE VIABILITY RATE OF ERIOCHEIR SINENSIS SPERMS IN VITRO IN
PRESERVATION SOLUTIONS OF Ca?*, Mg?* AND K* AT DIFFERENT

CONCENTRATIONS
CHEN Dong-Hua, LI Yan-Dong, JIALin-Zhi, LI Xiao-Bo,
WANG Li-Ren, SUN Ju-Xiang, WANG Qun

(School of Life Science, East China Normal University, Shanghai, 200062)

Abstract The viability rate of in vitro sperms of Eriocheir sinensis preserved in five solutions at 4  was

studied with eosin stain to evaluate the impact from metal ions. The five preservation solutions (Tab.1) included
artificial seawater (ASW), 2-fold calcium ion artificial seawater (2><Ca*-ASW), magnesium-free artificial
seawater (Mg**-FASW), potassium-free artificial seawater (K*-FASW) and calcium-free artificial seawater
(Ca**-FASW). Results show that the sperms preserved in K*-FASW, ASW, and 2> Ca®*-ASW were completely
killed 4 days later because of acrosome reaction. However, most of the sperms in Mg®*-FASW and Ca**-FASW
remained alive in the same period. Therefore, Mg**-FASW and Ca**-FASW can be ideal solutions for preserving
E.sinensis sperms in vitro, but K*-FASW, ASW, and 2>Ca”"-ASW. Furthermore, the viability rate was also
checked with different concentrations of Ca** and Mg®*. As the concentrations of Ca?* and Mg?* incremented,
the viability rate dropped in 24 hour, indicating that Ca** could lead to mass mortality of the sperms due to
acrosome reaction. Inverse correlation was found between the viability rate and Ca** concentration. Ca** and Mg**
played a key role in e K*-free preservation solutions. The good performance of Mg**-FASW is probably due to the
prohibition of Ca** transportation against the concentration difference, so that Ca®* was kept away from entering
the sperms resulting in acrosome reaction.

Key words Eriocheir sinensis, Spermatozoa, Low temperature preservation, Preservation solution, Ca",
|V|92+, K*



