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S 51.5—63.5 cm 3.0—4.0 10%EG Cortland S
kg, 10 s 11 1:2 1:3 1374 1:5 137
1.2 1:9 ,
(LRH-A +HCG) , 30h 5% 10% 15% 20% DMSO
; ) Gly EG PG Cortland
, , , 123 )
, (4C)
( 15C  pH 8.1
27%) ( ), 10%EG Cortland ,
( ) 1:3 R 0.25 mL 4°C
; 30min 25 5 75 10
90% 125 ecm  ( R
; 90% , 5
3 5 ), 10min
HBSS MPRS Cortland ( D, (16l
10%EG ( R ) ; ( ) (0.25 mL
1:3 , 4°C 30min; Cortland 1:3
- 0.25 mL s 10%EG 7.5 cm 10min
( , 12h )
7.5cm 10min )
12h s 40°C ( ) ATP
, ATP
ATP 1 pmol 1 ATP
F1 =MHBETBRELFARERRRNERK S
Tab. 1 Composition of three extenders for sperm cryopreservation of Lateolabrax maculatus
Extender
Component (g/L) HBSS MPRS Cortland
NaCl 8 3.53 7.25
KCl 0.4 0.39 0.38
CaCl, — — 0.18
CaCl,'2H,0 0.16 0.166 —
NaHCO; 0.35 0.252 1
KH,PO, 0.06 — —
MgS0, 7H,0 0.2 — 0.23
MgCl,-6H,0 — 0.229 —
Na,HPO47H,0 0.12 — —
NaH,PO4 — 0.216 —
NaH,PO4-2H,0 — — 0.41
Glucose 1 10 1
pH 6.8 6.68 7
Osmotic pressure(mOsm/kg) 273 202 285

BRI

Note: “—” means not containing this component
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(U) SDH( ) ,
0.01 1
(U) LDH( ) ,
1000 mL 37°C 15 min,
1 umol 1 (U) SOD(
) ,
SOD 50% SOD 1
SOD (U) CAT( ) ,
1 pmol 1
(U) GR( ) ;
NADPH
1 mmol/L 1 L)
1.3
Excel SPSS 17.0 s
(One-Way ANOVA)
, P<0.05
+
2
2.1
MPRS HBSS Cortland 10% EG
) , 12h ,
2 Cortland s
MPRS , HBSS ,

®2 BREMENMPELFEBTBRELSFRELRNZN
Tab. 2 Effects of extenders on activation rate during sperm cryo-
preservation in Lateolabrax maculatus

Extender Cryopro-  Activation rate of Activation rate of
tectant fresh sperm (%) frozen-thawed sperm (%)
MPRS  10%EG 92.67+£2.52 80.33+3.51°
HBSS  10%EG 92.67+2.52 68.33+2.89°
Cortland 10%EG 92.67+£2.52 87.33+2.52°
(P<0.05)

Note: Different superscript letters in the same column refer to
significant difference (P<0.05)

2.2

10%EG Cortland R

()] 1:3
,  (87.33£2.52)%,

5 113,
2.3

Cortland 10%EG R

12h s
2 7.5 cm

(87.3342.52)%,

s s

7.5 cm s
2.4
Cortland 5%—20% DMSO Gly EG
PG , , 12h
, 34

E2 E3
, E2
, (87.33+£2.52)% (15.23+ 0.81)min
(20.00+0.68)min;

2.5 ATP SDH LDH SOD

CAT GR

4 , ATP SDH LDH

SOD  CAT , GR
3
3.1
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Fig. 1 Effects of ratios of milt to diluent on activation rate of
frozen-thawed sperm in Lateolabrax maculatus

(P<0.05)( )

Different letters on the straight column show significant difference
(P<0.05) (The same applies below)
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Fig. 2 Effects of cooling heights on activation rate of frozen-
thawed sperm in Lateolabrax maculates
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Tab. 3 Effects of types and concentrations of cryoprotectant on frozen-thawed sperm motility in Lateolabrax maculatus

Group Activation rate (%) Moving time (min) Life-span (min)

92.67+2.52° 15.75+1.25° 20.67+1.76
D1 50.67+6.03° 6.17+0.52° 8.75+1.09°
D2 80.67+5.13" 13.33+1.04° 18.23+1.15°
D3 75.00+4.36° 9.32+0.38° 13.80+0.50°
D4 38.33+2.89° 3.83+0.76° 5.83+0.29°
Gl 47.67+7.51° 5.58+0.93° 8.10+0.80°
G2 74.33+4.04° 8.53+1.06° 12.33+0.97°
G3 76.33+3.21° 10.00+0.56" 14.72+0.68°
G4 32.00+3.61° 3.17+0.76° 5.30+0.33°
Pl 44.00+6.56" 4.88+0.58" 7.27+1.54°
P2 73.67+4.04° 8.32+0.70° 11.97+0.30°
P3 79.00+3.61° 11.52+0.91° 16.48+0.73°
P4 70.67+3.79° 7.90+0.96° 11.52+0.60°
El 80.00+3.00° 12.80+0.90° 17.51+1.11°
E2 87.33+2.52° 15.23+0.81° 20.00+0.68°
E3 86.00+4.36* 14.53+1.49° 19.70+1.78°
E4 77.33+4.04° 10.42+1.11° 15.38+1.05°

(P<0.05); D1. 5%DMSO; D2. 10%DMSO; D3. 15%DMSO; D4.

20%DMSO; G1. 5%Gly; G2. 10%Gly; G3. 15% Gly; G4. 20%Gly; P1. 5%PG; P2. 10%PG; P3. 15%PG; P4. 20%PG; E1. 5%EG; E2. 10% EG;
E3. 15%EG; E4. 20%EG
Note: Different superscript letters in the same column refer to significant difference with fresh sperm (P<0.05)

R4 BHBERMRE
CAT. GR FM

%LHEFERY S ATP B§. SDH. LDH % SOD.

Tab. 4 The total ATPase, SDH, LDH and SOD, CAT, GR activi-
ties of fresh sperm and optimized frozen-thawed sperm in Lateo-

labrax maculatus

Enzyme activity

Fresh sperm

Frozen-thawed

(U/mL) sperm
ATP 80.13+3.21° 75.47+3.79°
SDH 52.00+2.65" 46.67+4.16°
LDH 7342.00+£147.53° 6983.17+282.67°
SOD 90.42+2.83¢ 84.92+3.96¢
CAT 108.74+11.37° 93.06+8.49°
GR 73.82+3.37" 82.93+7.52f
(P>0.05)

Note: Values with the same superscript letter in the same en-
zyme activity show no significant difference (P>0.05)

Mg2+

pH

K+

,  Na" Ca*

[17, 18]

s Fauvel [
MMM 10% DMSO
Chen " TS-2 , 10% 14% DMSO
, (78.3+7.6)%
(76.6+5.8)% Koh [ FBS , 5%DMSO

(Epinephelus septemfasciatus)
(77.6+8.5)%

3

HBSS 5%—20%
DMSO (79.25+
3.86)%—(85.25+3.95)%™,  MPRS 10%DMSO

(68.3+
4.4)%!;  Cortland 10%DMSO  10%Gly
(92.91£1.25)%  (89.93£1.07)%" '
Cortland 10%EG
. (87.33£2.52)% ,

HBSS MPRS , Cortland pH

, Cortland
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[19]
, 25 50 7.5 10 cm 50°C,
; Dreanno ! 6.5 cm 15min 2
Zhang ' 12%DMSO  12%Gly 13 cm ,
, (60.5£3.6)% (79.17+ (81.1£3.6)%  (56.7+4.6)% (74.7+4.9)%
4.5)%; Chen ! 10%—14% DMSO (o]
, (76.6%=+5.8)%—(78.3+7.6)%, 3—4 cm 3—>5min, ,
10%PG ; (51.7£2.9)%; (83.98+2.70)%—(89.93+1.07)% Ji ¥ ,
M 5%—20% EG , 2 6 13cm 10min,
(81.2542.30)%—(87.50+2.52)%, Smin ,
; 1o 5%—20% Gly (41.7£10.6)% (73.3£5.7)% (48.3£2.9)%
, (83.98+2.70)%—(89.93+1.07)%, 5 25 5 75 10 12.5 cm)
Gly DMSO EG PG 5 , 7.5 cm
) . (87.33£2.52)%,
EG>PG>DMSO0>Gly, 10% EG , ’ (
, (87.33+2.52)% ) )
(15.23+£0.81)min  (20.00+0.68)min, 7.5 cm
, EG , PG 33
DMSO Gly , ,
, ; 10%EG ATP SDH LDH
10% EG (20251 R (Siganus canaliculatus)
(Anguilla japonica)
, ATP SDH , 126,271,
> (Monopterus albus) LDH
) R (28] (Oncorhynchus myhkiss)
) 1:1 1:09, LDH ,
[7, 8] , [29]
1:3, (85.25+3.95)% (81.0+ ,
5.4)% (89.93+1.07)%> 10 i M 11 ,
, (73.3+£5.7)% ,
, 1:3 , ATP  SDH LDH
(87.33+2.52)%, 1:3 ,
, 13
3.2 ,
- DNA
, B0=321 SOD CAT GR
) , ’ [16, 30, 31, 33]
, Maxwell B4 , 5C ,
, , >75% 41.2%,
, , 800 U/mL SOD 200 U/mL  CAT,
, 52.1%  53.6%, SOD+CAT(800 U/mL+200 U/mL)
Koh R 55.7% Lahnsteiner !
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(Salmo trutta) 150 U/L  CAT, 4°C 72h
(74.1£9.7)%,
(44.0+8.7)%
(Acipenser gueldenstaedti)

GR , SOD CAT R
[16, 26, 27]

b}

, , GR SOD
CAT ,

s 0.25 mL Cortland
10%EG 1:3

7.5 cm 10min,
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