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(1. e85 T 2% Y35 V2 R T A 0 L0 6 20 222005

2. TR KA VE I S TR BB B | 0540 A % T 9B TR R 210095)

WE: AR THKEALEAGFE(-196 C)MHREAENHFAIEAR N A% (SDH) (3L & )i
4.8 (LDH) Na'/K"-ATP B . # & b 4 B {t B (SOD) i A . A 8 (CAT) . & it H )k & &
B(GR) 5B THEN YW UM ARG ERAOKETHREA AR RREHEELKE,
WENEHA(CKF mHAEAN) 3 A EE 4[24 &K m DMSO(V/V)10.0% ,12. 5%
15.0% ], TAK0 1357 15d T AFMELBBELE, FREN, 245 %K)F,K GR 4,
FroeE AL ETHE(P<0.05) HUMNBABEETHBER A, GRE%RESL
FTAdRAEEAT EXBEAAEETERLA(P<0.05), EZAFK15d o X HAT K, &
15.0% DMSO 4 fr il B & e 5 TR A H v & 4 ,% % 15.0% DMSO {15 F W B oy 1% 3 1F
B, A% 15d 5 15.0% DMSO 41t SDH LDH #1 Na* /K -ATP B 7 ¥4 1 (28.500 =
1.453) U/mL ., (1290. 836 +27.603) U/L #1 (2. 605 +0.232) pmol/(mg - h) 4 5| % %
(15.300 £0.950) U/mL , (363.713 = 13.943) U/L #1 (0. 542 £0. 186) wmol/(mg - h) ; SOD
F1 CAT & M 1 (106.497 £7.217)U/mL  (383.632 +4.731)U/g 4% & % (17.036 £0.321)
U/mL (166.940 = 1.910) U/g; T {4 B & % A (3.521 £0.010) plU/10° & = (1. 212 +
0.043) plU/10°; 7 GR & £ i (217.042 +6.962) U/L F # % (302. 787 + 24.558)
UL, NAKRE 4B THERERE, SKEL AKX SOD FHE N T &E A, AR
Na* /K" -ATP # ,

KER: FRAK; FF; BREAE; BiFK

HE SRS S917

A B A ¥R ( Exopalaemon carinicauda) ¥ 44
FIHF R U, SR s W 7 3 ) 0 1] ( Crustacea ) |
+ 2 H (Decapoda) | & ¥ #} ( Palaemonidae ) ,
Sy AR T T DR A WF 2, I R I T A S,
Hym B T v B £ B (Acetes chinensis) Fl &1
B 6} WR ( Fenneropenaeus chinensis) , it 4 3 ,
B & B %F W . H A #& X dF ( Penaeus
Japonicus ) %5 8 MR 248 37 5H ME FE 09 m oK, B R B
IR 7 5 T AR T GE R, A I R el e
TPV I FIUR M Bk 2 ZE FR A A S S F, (H 2
HT T 2 RS AR X /0N, AR X 4 B0 6 /D, 57
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WHET, I N A R B RN B IR A BT
e

1 MRSk

1.1 HmHl&

HRAMT 2012 43 A TiE BT AR
Yy, B b vE AR R4 (4.93 £0.62) em, 14 i i
(2.16 £0.58) g, 2y 100 F&. fit )5, BUK 8 T 0F
AR TS B TN THg KD (NaCl 21,63 g,
NaOH 0.19 g,KCI 1.12 g,MgSO, - 7H,0 4.93 g,
H,BO, 0.53 g, IMZE M /K & %% 21 000 mL ) , B
J& , F 200 H G 28 Wi 8 2 BR AL 2R -, RS 7
WH 2% 241 B Yl Y 4 4 min, 5 KK 76
J1, BB J1AE 90% LA b HKE T8 R 9256 44 K
1 000 r/min®.(> 5 min, LG F &k FIiiE.4 C
%
1.2 BFHEESER

BORs 7 Ut s Bl £ R (NaCl 7.8 g, KCI
0.2 g,CaCl, 0.21 g,NaHCO, 0. 021 g, inZ&18@ K
FEZEE 1000 mL) il # A 10°/mL RS F 207 o
eI F L AR ( DMSO) 5 2 0 R 7, 55 56 41
DMSO ¥ Ji 1 i % & 4 10. 0% .12.5% .15. 0%
R B (Vv/V) B A Bt . A
DMSO J5 ,F 4 C [T 30 min KA 548 A
WHR(-196 C)H &K, 43 F0.1.3.5.7,
15 d, U AR i VI 40 CTOKIE g R o
1.3 FEiEERNA X

BRHIRR N A B (SDH) | FL 2 i %0l (LDH) |
Na " /K" -ATP fif it % 1 ¥ 5 fL B (SOD) | i 4
L& (CAT) 5 2 Jbk H KA Bl ( GR) (140 52 J5
TS T B A ) AR T T AR R U B T
1. SDH SR b 03k , B 6 ) S0 SOk 5 22 58
T o3 Bl B R AR ZR 1 W % I R AR 0,01 Dy 1
AN TG PE LA (U) . LDH SR Ho ik, i 5 7 o
fisE XA 1 000 mL (i i 37 C 53 FAEM 15
min , 7£ AR Z A 1 wmol YRR Ry 1 S
(U), Na'/K"-ATP [ R F b (7% , l§ 16 J) 507
FE SRy BN B B v R P Ay i ATP R AR
pmol JC HL % 1 & o — A~ ATP i3 Sy 84 (U) .
SOD R F o I W4 S Ak il 325, BTG ) S0 5 o
Z Tt R SOD 1l il 3k 50% B 4 R 11
SOD & J—~ SOD i% Jy Hifii (U) , CAT R4

MY 1% 1 B O BT AUE P R
b B RSB43 7 O FE 0,50 ~ 055 (R Y
14 328 AL Ak SR X Ry — A o S S TG g B
o GR R L ik, i J1 47 i SO B TR b
H AR Al SR 1R R HR IS ) NADPH () ¢ 8 24 78
1 mmol/L Jir 75 i) B 2y — > B G J1 A2 (U)
ARSI R T T0U4R i 55 9 2 2 % Kennedy
ST I vk BEATOE 2 R, 25 CREA% 1 pmol
BAPNA/min kR~
1.4 #HiELE

T LK E 3 MEKR, R AL SPSS 16.0
HEAT WA R J5 2253 7 (Two-Way ANOVA) LUK 5
KA HNG &SRB BN, 2R 8%
JKEH P <0.05,

2 45

2.1 #{KE4 %3t SDH.LDH #1 Na*/K"*-ATP
B A MY S I

LIRS 1 d 5, 15.0% DMSO 414, H
& 2H SDH i Ve B FEAL (P <0.05) , HA&H
i) 2% S 2, DA% BE 20 SDH 35 M F W6 I8 BF /% K
(E 1), ¥ 15 dJ5,15.0% DMSO 45 F SDH
TEMERE A (15,300 £0.950) U/mL, & % & F Hfth
K4, W 15.0% DMSO X4 2 [ IR 7 SDH
MR EN B % (P <0.05),

AR AR Y2 VR X KRS+ LDH 38 1 (%) 52 g DL 1A 2.,
Y UR G R VIR 9 LDH 35 M i 3 FE AR (P <
0.05) , H.Bfi% ¥& VR it [a] 4 <, LDH i 1 52 T F
P, AR H IR &R o LDH 3% % 25 (1 290. 836 +
27.603)U/L, 2% 7 dJ5, %4l LDH [F %%
RV P 1 50% LI R, 15 d J5 15.0% DMSO 4
LDH & PE B 2% THE =41, 81 15.0% DMSO X}
R F UM £ 7 LDH J5 P 0 R 40 7 T B 2 (P <
0.05),

BE & V& VR I ] 8 K, AR RS Na™ /K -
ATP Jig 1% 1 32 7 AR (I 3) o B R 1 I oG o
Na* /K" -ATP [iff i P 4 (2. 605 + 0. 232) wmol/
(mg-h),B%3dJ5,% 15.0%DMSO 41 5 HAth
B R B EAF N 50% LI, Rk 15 d )5,
15. 0% DMSO 4] Na'/K'-ATP [iff IF ¥ ¢ &
(0.542 £0. 186 ) wmol/(mg - h) , Xf B 40 Na"/
K" -ATP Jiff i VAL, 25 2H B MR 2 80K
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Aa AaAaAa O X4 control
30 - IT IT 1 10.0%DMSO
3 sl 3 . [112.5%DMSO
£z ,-"": . £ 15.0%DMSO
T2 20+ ﬁ . De
# 3 il b Ed
ggg 15 H p Db
= 7 ; Fe
2 0 B Ea By
@ §_." . Fa
5+ ﬁ
0 é " 1 1 1 |
i 1 3 5 7 15
YR /d
freezing time
B1 BKEZLFEXHEF SDH FEM I

(7] — I 18] A2, BT AR /N 5 B AN TR 3 22 53

B (P <0.05) , ARBE G, KEFHARLRZESBE(P<0.05), FER.

Fig.1 Effects of cryopreservation on the SDH activities

The same time spot, the different small letters on the straight column showed significant difference (P <0.05). the different time spots,

capital letters showed significant difference( P <0.05). The same as the following.

LDHF§ / (U/L)

Na'/K'-ATPEFEH: / [umol/(mg-h)]

1400 _A?_A,_aé_aéa
LR BB O R4 control
1200 f I @ 10.0%DMSO
2 1000 - 5 Bb O 12.5%DMSO
Z 5 0 15.0%DMSO
5 80 p| Dd
o L ) B
A 600 Fﬁ a Ec
400 | 4. Eb Fd
e
. e Fo
200 || Ea :
. F
0 F:::: 1 =1 1 1 1 1 1
i 1 3 5 7 15
AURITE / d
freezing time
2 BIRBRRFEXHEF LDH FHERHNT
Fig.2 Effects of cryopreservation on the LDH activities
30 AaAaAaAa
25 "
> f . BbBD
= r O XEE4L control
g 20F _.-__,.-"' P 10.0%DMSO
% % ' % ' 0 12.5%DMSO
B 15t ?'“ ) {:_-;’ ) 15.0%DMSO
= ) ]
e e
s LOF| [, [ .
Z ) ] DEc Ec
o . . Dbc
] - DEb Dbc
05r ? ' ? ' Da Eab
R | -
0 i L i L L L 1
iR 1 3 5 7 15
AR / d
freezing time
B3 BERERLFENEF Na"/K"-ATP B iF R 2
Fig.3 Effects of cryopreservation on the Na*/K* -ATPase activities
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O 37 %

2.2 HBIXE A FX SOD,CAT #1 GR iF 1%
A

FEAR IR Y VR AT S B R AR T 9 SOD i
AREZR (P <0.05), #KH SOD i 1% K
(106.497 +7.217)U/mL, ¥ % 15 d J5,15.0%
DMSO 41 SOD &P, 2 (17.036 +0.321) U/

mL %21 SOD {5 P4 e 5 24 e T B, %) 1 241 e
e I, e %5 (7.393 £0.557) U/mL (&l 4), 45
RKH],15.0% DMSO XI5 & F iR kS 7 4 SDH i
PER DRI 1 TR 35 (P < 0. 05) ft T & 9 b ik
JE, HL& R ) X1RG §H SOD 35 % 1y 52 1 22 57
#(P<0.05),

120  Aa AaAaAa
ety
100 - N O %4 control
2 ? . BbB° Bl 10.0%DMSO
Sz T § ' kd 0 12.5%DMSO
~ > . ul
~ 3 i 15.0%DMSO
ﬁ  o0r ? BaBa) | Cor 0
[l i |
% 2 40 b ;’ﬁ . Dd
o] F_r',ﬁ Dy
) l--..- - Db
l-"-. . i Ca, = bEbEC
00 [ 4 D DaEbEc
0 P 1 s 1 1 1 1 |
L= 1 5 7 15

BRI / d

freezing time

B4 BREREXHET SOD FEHEHHM

Fig.4 Effects of cryopreservation on the SOD activities

AR ¥ VR G 25 418 B IR 19 CAT i
PERZEFEM (P <0.05) (KW 5)., %k 15 d )T,
15.0% DMSO4 CAT i 1 8 % 5 T HoAth & 41, 1
P54 (166.940 +£1.910) U/ g, %t FE 4136 PE 5%, H.

450
400 FAaAad\aAa

350
300

CATHEgHEYE / (Ulg)
CAT activity
2B
o O

KRR Ko 7 220 Mk W], 15. 0% DMSO X4
FURRS 7 A CAT {6 PE 9 G40 LB 35 0 T e
PR (P <0.05) .

O X4 control
10.0%DMSO
1 12.5%DMSO
& 15.0%DMSO

BTN IIIIIIIN,
e

Lo 1

5 7 15

AURINTAE] /d

freezing time

5 BREREFEMETFT CAT FEMHMT

Fig.5 Effects of cryopreservation on the CAT activities

7 d AN BER RN R RE S, 45 4 GR TG PR T
s, B R R T AR A (P <0.05),
B15 d J5 &4 AP PR Wik 15 d )5,

15.0% DMSO4] GR {EtE i #Fm THEH (P <
0.05) (K 6). Jr2srbrki, MAGR R H XA R
HYFK T GR IR BE W (P <0.05),
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O XTHR4 control
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[ 12.5%DMSO
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Bce

3
T Ry

i

3
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5

RURITE / d
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& 6
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Fig. 6 Effects of cryopreservation on the GR activities

2.3 BRIR% FX T4 B iE 14 %
WK 5 b T il 3% M B A % R I [R] 48
KGR FHREAR(P <0.05) (I 7)., I HF&EE A
rh TR Al I PE S (3. 521 £0.010) pIU/10°, ¥
5dJ5,15. 0% DMSO #4 K5 T T 14 filg 3 1 (% =

(1.891 £0.183) wIU/10°, ¥ m FHEH., ¥k
15 d J5,15.0% DMSO 41 T A il 1% 1 o (1. 212
0.043) wWIU/10°, 771 XiF 6 4 T9 {4 il 3 4 i A1, 2 W
15.0% DMSO X & [ K - T90 44 il 135 %k 1 Ok
PR BT I e R (P <0.05)

40 TAaAara Aa
g 357 R O X H4L control
Sz30r ;ﬁ ] £ 10.0%DMSO
ER-RTNR Y 0 12.5%DMSO
8220t ﬁﬁ 0 15.0%DMSO
4T 2 15k f,.ﬁ - ] Ec ke Fc
E 3 e Eb ppEd
€7 Lop| g Eag - :
B o5 ﬁ ke e
0 ’;-ﬁ: L L b \ |
RS 1 5 7 15
WIRINTE] / d
freezing time
B7 BEREBERENEFNEEETENZN
Fig.7 Effects of cryopreservation on the acrosin activities
3 e B ARSI R A IR FEBREREE
) SDH A1l LDH ¥ i % W £, 15 #0054 2 af
3.1 BEREAEANEBEEANBTEHEE=REER H 7 48 i ( Anguilla japonica ) F1 K € % ¥ fa
E3:0E A0 (Siganus canaliculatus ) f§ T WF 5% 45 B — 2,
LDH J2 {4 P B8 52 A 2ok #2 op i — > 21 24l Babiak 45" i % B, # 1% MR % % )5 ur 6
YA A A5 R TRt RE RS . i T LDH ( Oncorhynchus mykiss) ¥§ 1 v LDH #9314 B 3

SR AR B IR iZ@ﬁEI’J
M S A BOR WRE RE9 — B Ak #E 45 . SDH
z’%éﬂ%*ﬁﬁi%#ﬁ‘hu@ﬁ,El_%%kﬂcﬁkﬂﬂt'ﬁ%
TAL B R RR AL Z — , AT Sy BOA% 40 i 2 b 1A 0 2 Fh
DA% 200 M 4 R0 7 RE B P 6 B I E T, DR
SDH i ¥EAE — 5 2 & b S e 74 T 2 b ik /9 )

W

TE Kb RS T ATP il i 1 Pk 7K 7 2 52 e 3
ZRERE I B AFRR AT R %8 bR L AE K
G/ NON G T I S B R Y
fif (Monopteri albi) ¥§ T % #8116 ¥8 R AR 17 )5
ATP i 15 3% F . Na'/K'-ATP fiif & ATP
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¥R

37 %

itk (¥ — Bl , 2 F 68 A ) 532 i AU Ak W R AL
M EEA SRR, AR PR R O -4 AR
MR VRIS ,Na" /K" -ATP B igE i B 2& F FE. X
AT RE S R KR 8 R X LIRS TN Na® /K ' -ATP
it 15 B 1 40005, 10 L T S R, (H L AR B 45 L
HUA A 5t — 0 5%
3.2 BREEAEAVNEEANBFRENEEN
oA

i S TR AR I SR I R 2 7 AR K R T
P, WA BB S i3 B, B TR 2 0 45 P AR
Yy K5y, 51— RGN AL , 2 107 5 | 2 2R P 4
ARl A AR L AR R A K Al R
T —E MR R R —H AL R GER TR
RN Z A HTEEA"7 . SOD #l CAT &/ ik Py
A RSP E AL, B 4 A0 R ALK B IE R
ARG S L B AR P 0 A A TE — R R
A8 S A (AR A A S [ PR BT AR R 1 A PR
AR, AT AE Sy 7 o L2 5 32 B A0 AL PR 5% W 360 a8 4
iy — A E A B AR . Marta % B ¢
FEA , Bt 25 AR OR AF B [B) ZE K, HhokS b SOD i
Tl CAT WIS MW B T e, 2 20 B 5t
W F W, 2 BARE Y )5, 2 Wi 81 (Acipenser
gueldenstaedti) ¥5 + N CAT & M B F T [F.
Sreejith 25 ' {38, £ B R R AF R B TN
SOD [ i P W & T K&, [A) B K 3¢ b B 9 3% 4 b
Tho ARBEFEH IR T 200 AR % % 5 , SOD il
CAT 375 M, 1 25 R AR, 3% 5 IR o 2 VR 0 s 6 5 G
TN P PR AL R G, B BRI TR R A B
S5 F Wb E— A5 R AR B 3 A

GR J& —Fl s 48 1k 2 4% e 1 ik ( GSSG ) if it
Ay o T TR A T O 1 T T A e T KO — Fh
T2 T A AL AT G R A B Y e
o BEAh, GR 7E 2% fift ¥ W 38 BT 7= A 10 3 1 4R
foFEm LA HEEWNIIGE. R KINALHEYER
SR AT GR & J7 3500, 3 L6 Af ) Hi v 5L R R LA
B ) GR T T, A AR 3 IR N 2 1 B AR e 2
IR, WD R 4 F N R R Y, B
4G R W, 2ot AR R AT T AS 88 R T
IR BEWE 70K 70 GRIGME B HTIF. X5
A FELE R AL, A B 58 h GR Bl 4 VR A B[] 4
Kl I, (0 0H BE R L GRS 1 9 B AR
A AT BE K B ] 7 R A TR ER BT 5 BORS T 40 25 44
B0, BUAAGRE 11 T B T B, A7 G BAIK TRV

1 GR AR 4k i) i A Fr ift — B 5T o
3.3 BREAFRNEEQNREEFENZME
R - TOUAS i 2 R 7 TO0 44 38 A A 19 e 28 1 7
FETOUAR SR A F 00 35 A I 45 6 B 2 3
B EAE . — M IR B DA ST 114 i T 14k il
RIS A7 A, 76 TR S5 N i 3 3 495 5 119 28 11 K
S A P T 383 R I T A i D2 gk e
FW, &b 8 AR R VR R NS, TE AR R B
( Siberian sturgeon) % J5 K5 T 35 I M K5 T T0 44
Wilhio MR 45 9T & B2 AR R R AR A7
J& BFHEA (Bos mutus) K - P UKl 15 ) 1o & F
Be, SRR R~ AR DEROIKET
) TR il 22 ek R AR IR PR A7 IS TS M i TR (P <
0.05) , kI AT . A I 5 45 + 0% T0U04 5 149 45 44 32
B —E BB, B RS T R, IR 2R R,
TO0 A il 355 1 o 0K 5K 110 5 o A E A oG, B R
Wiy 25 3208 2 1072 DR AT L G T T T
PRI E PEHR 1 BT i
3.4 BREAFXRENEEANBEFHNIRG
R PR A ol 0T 4 5 8 25 S B — 2B Al i K
15 7 A PR 45 0 (R 0 2 B R 4E ) R o8 B L &
N OFHWHNERERER I, TR HEBRG M
T WA TR 156« IUAR AL 93 27 18 ik 28 8 P 2 106
20 M A U T A S UL BRI A R AR
AT FEMRE FREE - 15 ~ =50 T, 41 e
JC VK 2 3 B B A8, i AT R 7 g ek 2D
VKR TR IR, AT 4 35 400 R 77 S i3 L R
PR BF 5% % B DMSO &5 iof 3B A I 40 i
PR R I PN B B T R B BT R R E . AR S
55 15. 0% DMSO % H & i vk 2 X 4G + rh 4%
Tl e 0 G B A FH B, TR th 1 15, 0% 1Mk
AEMTRS T8 8 — ANl EH B3 K, i 3 7 44
PHER o AFFRE R BR, L BIGRIRAF G F
B EIRRS F P BR GR S35 T =540, o4y 6 Rl 9
TR T R, 28 IR G TRV R DR A7 4R T 3 AR
TG AH EL A I ¥ R 45 LB 1 A T
— W5

S EHf:

(1] O, B A MLV EE, 5. B B LI AT o 2= W82 0F
FE[T]. W ERE ,2010,34(10) :53 - 56.

A M. £ 28 it 7 I R ¥ Ok OR A7 F 5% 1F i ST
BIEE[T]. K247 ,2002,26(2) 1161 - 168.

Tereza G C V, Halccrow K. Influence of some

[2]

http : // www. scxuebao. cn



13

T2, 55 BRI Y TR A P B STORS 5 LRl B 3 1 152 i) 107

[6]

[7]

[8]

(9]

[10]

[12]

[14]

external factors on the acrosome reation in the

spermatozoa of  Homarus  americanus  mine
edwards1837 [ J ]. Journal of Crustacean Biology,
1988 ,8(3) :317 - 321.

Chen S L,Ji X S,Yu G C,et al. Cryopreservation of
spermatozoa from turbot ( Scophthalmus maximus )
and application to large-scale fertilization [ J ].
Aquaculture 2004 ,236 (1 - 4) :547 - 556.

Kennedy W P, Kaminski J M, Van der Ven H H,
et al. A simple,clinical assay to evaluate the acrosine
spermatozoa [ J ]. Jouranl of
Andrology,1989,10(3) :221 -231.

Afromeev V I, Tkachenko V N. Change

activity of human

in the
percent of lactate dehydrogenase isoenzyme level in
testes of animals exposed to superhigh frequency
radiation[ J ] . Biofizika,1999 ,44(5) :931 - 932.
Comhaire F H, Vermeulen L, Schoonjans F.
Reassessment of the accuracy of traditional sperm
characteristics and adenosine triphosphate ( ATP) in
estimating the fertilizing potential of human semen in
vivo[ J]. International Journal of Andrology,1987,10
(5):653 - 662.

Comhaire F H, Vermeulen L, Ghedira K, et al.
Adenosine triphosphate in  human semen: a
quantitative estimate of fertilizing potential [ J ].
Fertility and Sterility ,1983,40(4) :500 - 504.

Storey B T, Kayne F J. Energy metabolism of
spermatozoa. VI. Direct intramitochondrial lactate
oxidation by rabbit sperm mitochondria[ J]. Biology
of Reproduction,1977,16(4) 549 —556.

C, Coronel C E,

et al. Correlation of lactate dehydrogenase isoenzyme

Gerez de Burgos N M, Burgos

C4 activity with the count and motility of

spermatozoa [ J ]. Journal
Fertility ,1979,55(1) :107 - 111.
PRHTE, 2 R, A . ¥ TR DR A7 X 5 28 R IR L
T2 Pt S TG M A S [T ] P R AR R 2 il B
SRPBF2F£ R ,2004,26(6) ;764 —768.
WS, B Y, -, 45O AR ¥ VR X A A i
R 3 PR A 5 e [T 96 A ik, 2008,30 (4) -
297 -302.

WRSR , B, P, S B AR IR VR X 85 1
R F o LA RIS PR 2 [T ]. ¥ R A2, 2009,
33(7):16 - 22.

Babiak I, Glogowski J, Goryczko K, ef al. Effect of

of Reproduction and

extender composition and equilibration time on

fertilization ability and enzymatic activity of rainbow

spermatozoa[ J ]. Theriogenology, 2001, 56 (1) 177

[15]

[16]

[17]

[20]

[21]

[22]

[23]

[24]

[26]

-192.

=55 0, kNSRBI v VR X BT B T o LR
TR 52w [ T]. oK AR A= W 24 i, 2011,35(5) -
882 - 886.

Jin L H,Bahn J H,Eum W S, et al. Transduction of
human catalase mediated by an HIV-1 tat protein
basic domain and arginine-rich peptides into
mammalian cells [ J |. Free Radical
Medicine ,2001,31(11) :1509 - 1519.
IR, KT RS . S A R T B
LA B R R B R e [ T]. s ¥ 2 2% 7, 2007,
42(2):153 - 160.

JEAE AL, TR B R TN AR R A Al B A O A 1Y
s [ J]. K7FE 424k ,2000,24(3) :217 -220.

Marta K, Gabriela K, Jorg A, ef al. Activity of

Biology &

glutathione peroxidase, superoxide dismutase and
catalase and lipid peroxidation intensity in stallion
semen during storage at 5 C [ J]. Theriogenology,
2005,63(5) :1354 - 65.

W, B Y, E T, 55 R IR ¥ R X R 2 S 6
R TP AL BB S TR ma [T ] R 7K ™ 2 B o
% ,2009,24 (6) :504 - 508.

Sreejith J,Nair A S, Brat C S, et al. A comparative
study on lipid peroxidation, activities of antioxidant
enzymes and viability of cattle and buffalo bull
spermatozoa  during  storage at  refrigeration
temperature [ J |.

2006,96(1 -2) :21 -29.

Animal Reproduction Science,

Meister A. Glutathione metabolism and its selective
modification [ J]. Journal of Biological Chemistry,
1988,263(33) :17205 - 17208.

Mannervik B.  The enzymes of  glutathione
metabolism ; an overview [ J ]. Biochemical Society
Transactions, 1987 ,15(4) :717 - 718.

Leipner J, Fracheboud Y, Stamp P, er al. Effect of
growing season on the photosynthetic apparatus and
leaf an tioxidative defenses in two maizegenotypes of
different chilling tolerance [ J |]. Environmental and
Experimental Botany,1999 ,42(2) ;129 - 139.

Baba T, Kashiwabara S, Watanabe K, et al.

il s

Activation and maturation mechanisms of boar
acrosin zymogen based on the deduced primary
structure [ J ]. Jouranl of Biochemical, 1989, 264
(20):11920 - 11927.

XS . N T3 B8 PG AR G 6508 TR A% I v R AR A
Wy R G4 i W [D]. L. BilgilgIE R
2,2007.

Mo Ay B, SR 58, % W URORAT AT PR AR OR 1

http : // www. scxuebao. cn



108

Ko7

¥R

37 %

WA o [T ], s g Y, 2007, 27 (2)
10 - 12.

i R TR TRARIR AT D].
T A ) 2 B 9 R R 5 B, 2000

[28] EWE, HHFALE, R, 5% AR T DUARS G 1 & [31] VRN, BEEER. 0 2RE T 0% TR DR A7 1 BT 58 3 e
MR RIHTT]. FOR BB R R 2 24, 1999 ,22 [T]. R 24,2003,27(7) - 28 - 31.
(6):583 - 585. [32] BRFAMR, 5, SR8, BRI — W L0 K K
(29 wbEsh, iF 2 0F, 5k AE 4, 45, 217 B 35 P A B AE K TR R AW BT [T ] oK ik, 1987,

T IR BRI 5 2 T [ 7] AR BR 2 Ak A, 2003, 12

17(5) .17 -20.

(4):202 -205.

Effects of cryopreservation on enzyme activity of
Exopalaemon carinicauda spermatozoa

PU Yunhui'?, XU Xinghong', GAO Huan', LIU Zhaopu®, YAN Binlun'"
(1. Jiangsu Key Laboratory of Marine Biotechnology ,Huaihai Institute of Technology,Lianyungang 222005, China;
2. College of Resources and Environmental Sciences,Nanjing Agricultural University ,Nanjing 210095, China)

Abstract. Exopalaemon carinicauda is one of the marine aquaculture species with high economic value in
China. This paper studied the effects of cryopreservation( —196 C)on the enzyme activity( SDH,LDH,Na"*
K*-ATP,SOD,CAT,GR and Acrosin)in E. carinicauda spermatozoa,in order to provide a theoretical basis
for cryopreservation effect on E. carinicauda spermatozoa,and lay a foundation for artificial propagation of
E. carinicauda. We set up a control group ( without cryoprotectant) , and three experimental groups( DMSO
(V/V)10% ,12.5% ,15% ) ,detected the enzyme activities on day 0,1,3,5,7,15. The result showed that,
after cryopreservation,in addition to GR,the other enzyme activities decreased significantly (P <0.05) ,with
the biggest drop in the control group. GR activity significantly increased in 7 days,and the control group was
significantly higher than the experimental group( P <0.05) ,declining again in 15 days. The group of 15%
DMSO measured enzyme activities were higher than other groups,indicating that 15% DMSO had protective
effect on enzyme of spermatozoa. 15 days later, under the condition of 15% DMSO, the activities of SDH,
LDH and Na'/K*-ATPase decreased from (28. 500 + 1.453) U/mL, (1290. 836 + 27. 603 ) U/L and
(2.605 +£0.232) pmol/(mg + h) to(15.300 +£0.950) U/mL, (363. 713 + 13.943) U/L and (0. 542 =
0.186) umol/(mg - h) respectively; the activities of SOD and CAT decreased from (106.497 +7.217) U/
mL, (383.632 £4.731)U/g to(17.036 +0.321) U/mL and (166.940 = 1. 910 ) U/g respectively; the
activities of acrosin decreased from(3.521 +0.010) wIU/10° to(1.212 +0.043) nIU/10°; but the activities
of GR increased from (217. 042 + 6. 962) U/L to (302.787 + 24. 558 ) U/L. From the decline range,
cryopreservation had the biggest influence on SOD, followed by Na /K * -ATPase.
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