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#) ¥F (Exopalaemon carinicauda)ty F IR sME A R Bk, &R AN WBERH 1 -FKABA KRG T
FHRIMRA A REFRBER, ACTRAE 4 dE, HHERN 1 AHTHEEZEH 71.50 %, TUREEE /4 1.803
HIUM0S, M HRAY S TLERERE, SUFETAHEEELSTMABEIZ N XARE F
1=0.846(P<0.05); £RRA-196C THA 2d 5, HWEA T 45T 475 F1X 83.50 %, TRIREEE /) H 2.507
pIU/0, AT 8L & T R E BB 4CFHZER 1 AR ARAMR, &AMT47E 55K
EHZ A EMMEE, 7=0.862 (P<0.01). 15%DMSO # ¥ & & SF 4% T R AKE AR A 6 AR AF PRI,
WA TR ERA 2 d B, T AEES 81.32%, TAREEE /1 h 1385 u1U/10°, &4 FHE% 5
TRBEE A Z B A8 X AL R F, MK & 4L p=0.864(P<0.01).
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Hepes 0.01 Triton X-100 , (BAPNA), (DMSO) ,
pH 8.0, 0.1%

500 mmol

2 BAPNA/DMSO 9:1

: 23 mmol/L No-

x1 mEAHMS

-DL- -P- : 1

Tab. 1 The composition of diluting solutions

( 1 000 mL)

(8]

: Kurokura extender™

NaCl 7.8 g, KC10.2 g, CaCL,0.21g, NaHCO; 0.021 g
NaCl 7.5 g, KC10.2 g, CaCl,0.16 g, NaHCO; 0.02 g

: D-201'% NaCl 8.0 g, KC1 1.0 g, 15¢
( NaCl 21.63 g, NaOH 0.19g , KCI 1.12 g, MgSO; - 7TH,0 4.93 g, H;BO;0.53 g
(2] NaCl 25.0 g, Na,SO, 3.9 g, KC1 0.37 g, MgCl, - 6H,0 10.7g, NaHCO;0.23 g
[13] NaCl 25.0, KC1 0.6 g, CaCl, 0.25 g, MgCl. 0.35 g, NaHCO;0.2 g
(4] NaCl 8.7 g, KC1 7.2 g, CaCl, 0.23 g, MgCl, 0.1 g, NaHCO; 1.0 g, NaH,P0,0.3 g, lg
13 % > - 2% B ( )
131 3~4 min, , ,
e . 200 ,
' ] ’ 4 , 50 ,
7 10 /mL , 4
0 1 2 3 4d
’ 1.35
Kennedy!"”! ,
1.3.2
1.3.1 ,
(1) 1.5 mL ,
10%DMSO , , .
0 250L; (2) , 0.5 m L Ficoll
’ 1.5 mL , Ficoll ; (3)
1 2d
133 , 3 400 r/min 30 min; (4)
’ DMSO Ficoll , 100 L
10 N Ficoll ; (5) 100 L
(VIV) 5% 10% 15% 20%: ~ ’ > (6) ( ) !
(Dimethyl sulfoxide, DMSO) ™ - (D2
(VIV) 5% 10% 15% 20%; DMSO 3h, (@®  3h o,
10%; DMSO 100 pL ( );
20% (9) 3 400 r/min 30 min, ; (10)
410 nm ;(11)
4 30 min , 25 l|_,lm01 Noa-
-DL- -P- (Na-Benzoyl-
40 DL-arginine-P-nitroanilide hydrochloride, BAPNA)
/min
' : mIu /10° =
134 T-34)(ODSE %-OD%} i) x 10°
1 {14855 K5 74210}
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76.86%,1 2

B

4d

1.4 HELHE 93.18%,
3, = +
v SPSS16.0 . 30min :
(One-way ANOVA), LSD(Least 85%
Significant Difference) Duncan , 89.63%, ,
d s

2 %X | |

2.1 REHER T RERAE QA : 71.50%
4 d, s H
2 , 41.71%

R2 TREHEBRFMEEREHEREOTEFEERNZMN

Tab. 2 Survival rate of spermatozoa of Exopalaemon carinicauda under hypothermic preservation with different dilut-

ing solutions
(%) 93.184+0.46 93.18+0.46  93.184£046  93.1840.46  93.184+0.46 93.1840.46 93.18+0.46
4 30 min (%) 89.6320.62° 82.1121.12° 87.7420.70° 87.1620.69° 88.9540.40%°  88.4240.69°®  76.8641.63"
1d (%) 82.8540.18" 67.7720.86° 68.7620.42° 71.6120.88°  78.6620.60°  76.83%0.39°  65.8340.49°
2d (%) 80.5321.17° 63.9820.84° 64.7740.80° 67.2921.06° 77.54=1.23%  7531240.57°  62.95+1.15
3d (%) 73.6940.60" 56.6120.73"  61.6020.68° 63.7821.00° 66.7921.03°  64.0820.11  53.012=0.80°
4d (%) 71.50=%0.57"  53.70=2=1.00°  55.8840.69° 56.392+1.16° 61.44=0.93°  59.05%1.03°  51.4740.69°
(%) 21.68 39.48 37.3 36.79 31.74 34.13 4171
(One-way ANOVA) Duncan R
(P<0.05), 3 4
s vV VI,
L, , VI 4d
4°C 30 min I , I , 1.803 plU/10°,
—— R EEAl | —m— TR T —a— R AR
6 [ —x— FBAIV —x—FEHAV —e—FFEHIVI 2 1 ;
—+— FRE AV , ,
Vv, VI 4d

7=0.846 (P<0.05)

TR J1/(uIU/10%)

0 Il 1 Il |

2.2 WBER AT RIKRRA R

0 : 2 C 4 3 92.54%
i la)/d 4
1 85% ,
, 90.23%,
Fig.1 Acrosin activities of spermatozoa of Exopalaemon 86.53%. 1 d
carinicauda under hypothermic preservation with ’ o2 ’
different diluting solutions 2d
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55.66% , 18.63%
4°C

83.50%, ,

E

R3 FRHERAMNBREREFNEERIMETHFEERNTM

Tab. 3 Survival rate of spermatozoa of Exopalaemon carinicauda under cryopreservation with different diluting solutions

(%) 92.54=40.53  92.5420.54 92.5430.55 92.54%0.56 92.54=40.57 92.5420.58 92.54=40.59 92.5440.60

(%)  83.23244.38" 90.2321.39° 87374149 87.612.76™ 88.0921.93" 89.1622.60° 88.44146" 86.531.35%

85.3744.48° 83.054.4.86™ 81.8941.87" 79.4042.65"

1d (%) 73.4542.92° 87.5241.62° 86.5221.84° 85.0741.55°
2d (%) 55.6623.20" 83.501.08° 75.68%4.54° 76.7422.51° 76.90=21.72° 77.1342.98" 77.7120.93" 73.9121.69°
(%) 36.88 9.04 16.86 15.80 15.64 15.41 14.83 18.63

2.3 WA XA FRIKBRRA G0

2, >
4°C 30 min I
, 3.760uIU/10°, Vv 4 92.36%,
VI, VI ’
2d I , bd ’
2.507ulU/10°, , 0.919uIU/10° )4 ’ 83.11%,
X mER T e BRI > AR L sl

i - TRV - TRV + BRIV — RV ’ 42 84%

35 4 s ,
& 30 , 20%
225k DMSO 5% 15%,
E 20 , 15% R 20%
% 15 r 10% 10%DMSO
& 1.0 -

05

0 5 2 3 3 30 min
B fEl/d )
2 1d ,
Fig. 2 Acrosin activities of spermatozoa of Exopalaemon 5
carinicauda under cryopreservation with different 2 d 1d
dilution solutions ’
1.3851U/10°
3 2 , 4 3 )
) , DMSO
, i ; ,
4°C , ,

7=0.862 (P<0.01) 7=0.864(P<0.01)
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x4 FTRAMFEFIMEBERGFHEREAMBFHFERHZMN

Tab. 4 Survival rate of spermatozoa of Exopalaemon carinicauda under cryopreservation with different cryoprotectants

92.36+ 9236+ 9236+ 92.36+ 92.36+ 9236+ 9236+ 9236  92.36% 92.36+ 92.36+

(%) 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72
83.14%  86.63% 8629+ 8951+  8578% 86.59+0. 87.93+0. 89.78+0. 87.49% 8655  83.49%
(%) 0.87* 0.85 1.17% 0.67¢ 2.05" 30" 68 78¢ 1.59% 1.01% 0.43*
1d 5410 59974 7801 7829+  7471%  80.56*  81.18% 8511 7781  80.23% 6223+
o) 0.44° 1.71° 1.41¢ 1.57¢ 1.63¢ 0.82% 2.93¢ 0.78" 1.22¢ 1.03% 1.39°
844 5640+ 7384+ 7459+  71.08% 7645+  77.81=% 324 7142+ 7633% 5797+

2d 42.84 6.40 3.84 4.59 1.08 6.4 81 81.32 1.42 6.33 9
(%) 0.63° 1.22° 0.61¢ 0.90¢ 1.19° 1.45% 0.66° 2.01° 0.79¢ 0.52% 2.18°
(%)  49.52 35.96 18.52 17.77 21.28 1591 14.55 11.04 20.94 16.03 34.39

—— X IR T & YR > SRl
X SLRALN e SRV + SRV — SCHAIV ;
3.0 — SRV o S2UG A1 TX = 925541 X

O J3/(uIU/10°)

32 BRI MM T RA R Y

[17,19-21]
3 bl
7 ,
Fig. 3 Acrosin activities of spermatozoa of Exopalaemon pH Na" K° Ca* Mg™
carinicauda under cryopreservation with different
cryoprotectants ’
K" Na'
N [22] + 2+
3 e K Ca
. . K" Na , Ca**
3.1 HTFRAEREGIFMNF & [23-24]
[25]
tel, 7
> ( ) >
, 3
NaCl KCl NaHCO; 3 , ,
[17-19] K
, , 2% [23-24]
B , , D-20( )
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Abstract: In this paper, the effect of different diluting solutions and cryoprotectants on in vitro cryopreservation of
spermatozoa was studied by evaluation of spermatozoa quality using survival rate and acrosin activity assays. The
results showed that Ringer’s extender was the best diluting solution of spermatozoa in vitro preservation. After a
preservation for 4 d at4  with Ringer’s extender, the survival rate was 71.50%, and the acrosin activity reduced to
1.803uIU/10°. Both of these two values were higher than those of other experimental groups. The survival rate was
significantly correlated with acrosin activity in all the experimental groups, R=0.846 (P<0.05). After a preserva-
tion for 2 d in liquid nitrogen with Ringer’s extender, the survival rate was 83.50% and the acrosin activity reduced
to 2.507ulU/10°. Similarly, both of them were higher than other groups, as well as the values obtained at 4 . There
existed a highly significant correlation between survival rate and acrosin activity, R=0.862 (P<0.01). 15% DMSO
was the best cryoprotectant for cryopreservation. After a 2 d preservation, the survival rate was 81.32%, and the
acrosin activity reduced to 1.385ulU/10°. There existed a highly significant correlation between survival rate and

acrosin activity, R=0.864 (P<0.01).
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