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TE ACRBRAERMT LIS VR 115 11 75 A R4 0 56 4 32 Ry 8 A, 60— HE AR ( DMSO) L H i ( Glycer-
ol) . ZFE(EG) FIH FE( MeOH ) 4 Fi% 5 M40 143 7 X 15 (0 )55 £ ( Semilabeo obscurus ) B LA S 0 G 18 VR R 754
IR, G50 IR 4 RS B TR R SRS 79 2 514 FT, MeOH < EG < DMSO < Glycerol ; /LU 71| %] i K5 77 iy
SLHVE], MeOH < EG < DMSO Fll Glycerol ; 3 : 71 Xt 4 2 Jfa i 5 5 & B 6 4 i, MeOH < EG < DMSO < Glycerol,
FERERSTE 1 (36.17 £4.06) % , Hfir  (47.5 £3.1) s, M52 45 2% (86. 22 +5.29) % I, 233 45 1 8 R AR
17,5% MeOH F1 5% EG fR i 0 (5 A5 136 J1 85, 23 (18.33 £1.70) % F(17. 83 £2.67) % , 5 &K1
122 R BB (P<0.05) ;5% MeOH M1 5% EG fBFIGRE FHEMERK, M 0 (44.3 £3.6) s f1(42.8 £5.5) s,5%
MeOH f# RS K F i SRS E R RN BE (P >0.05) ;5% MeOH ff 75 o i F 40 MR 52 B 3 e i, O (85. 67
+1.11) % , SHEERE AT BRI B E 27 (P>0.05) . WF53RH, DMSO F1 Glycerol FAN3E & 1 2 I )5 fa 4

T URIUAF], MeOH Al EG ELATARPLAG PRI E I, 2 1 (0 0 118 URERAT T E 98 B MR BT .

KER BEWEIUGA ;B EB AR TR
FE SRS Q952 XHERRERD A

F A 1949 4E 15 U HAMAE 9 R 0% 2R s 2h
RAFKT T LASK (Polge et al,1949) A 51Kl 14 VR £
FERIBTSE IS T AR JE , I 2 i & e ) R W) A it
MO PRI LR AL TR B R R A B — N T B B
IS 18 IR IR A7 1 2 R R (BRAA K, 2007
T ,2012) o BIEMPUEN Z &N T,
BB, BB Z) HE 15 B AN N B 7
W a5 Ky, RAKEVER AR B R
I, TS5 A6 T K 9SS S B2, LR B R
i H ) ( Muchlisin, 2005 ; FRFA AR, 2007 ) . — FHAEAR
( Dimethyl sulfoxide, DMSO) | Hjifi ( Glycerol ) , £, —
[ ( Ethylene glycol , EG) F1H i (MeOH ) J& 4 Fj & I,
B EETURA, CER R B A sh AR 1%
R R HEAE Y () 455, 2004 ), JRBE ) 2 L I AE £
G TR A F ( Cabrita et al,2010) ; Forf | DM-
SO N FH I KT iZ , Glycerol 32 % F T /K (1 2K 1
Y AR AF (Zhang et al,2003) ,EG Hil MeOH 7 /b %k
IR IR PR T BF R AFRUR (Harvey
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et al, 1982 ; Horvath et al,2008) , ¥Effi 2554
Hh R IR AR AR T v8 R DR AT BE AT 50 A 4 A
18 BB A , FEAE I AN A T ACB R /M I T 2
AN ARz B R T I BB ARATE D B sl ) vh
{#i F ( Frankham et al,2002) ,

0, J5 A8 ( Semilabeo obscurus Lin) 3 J@ T R}
( Cyprinidae ) B} W F} ( Labeoninae) . J& 1 J& ( Sem-
ilabeo) . FifiAE 2SS 1A T30 BE N A 5 Fo AR
EEHT, f A 2R T Rt AR A e )
NI S WG M) b (47 8155, 2010 5 4% K %
4£,2011) ;1989 4EP I A = fE T - 3y,
1998 AEHI A [ 1 S 21 5 5 ) (Rl A1 o
HH,1998) o TTJEIE {0 )5 A 1 R IR AEIE T
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wiRZ—, WHE My st % B AL B BTA R
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FEHE . AL LL D-15 35 Fi B, — AR
Tl 2 R B BT R R A 16 ) A A A
BB 52 B R AR AR, AT IS €05 £00RS 7 VA TR IR
FESELS  RDFPUR I b 28 S B X 118 R ACR 1Y
o, TRV TR T I A e e v RISy e
05 1) IR Y AR RAF IS rh -4 5 i TR 71
TR R BES T, i B AR V2 VR DR A 1 il 5%
A 0 S b DR RS 1 B AR A, Bk B IR AT
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1.1 ##¥5EFZE
L11 sEARRIE SR IHE T 2008 4F 5 A R4E
H = W I, 1 77 1 b R e B 0 3 F
FNE MR A AR F TR . 758 M It i AR
100 m* K 1.2 m, FRIABRE <3 kg/m’, MEME 1L
1: 1.5, /K 16 ~25°C,10 H 25 —4F 3 AS6AM
Ot BEH) 100 14,4 -9 Hoy 120 12,
1L1.2 57 %F HEEREahZReEvkad, i
BB A BR 2> 7] B B 0 2% ) AR 7 R LT £ o 4]
BE BRI EAE 2.0 mm, 1 d48IR2 K, BRI 4
Lk HARNERIRER) 3% A, B IR
15 ~30 min W25 N,
1.1.3 ok sk BEALEEI 20 B2 i i il I £
[ (161.9 £20.7) mm,{&KEE (97.78 £41.9) ¢]
FTRE WU EE, F 100 mg/L 1) MS-222 ( Tricaine,
C10H|5N03S)Jﬁ(m5 mln,Fﬁ%Fﬁﬁ%‘TﬂFﬁé’é,%E%%
YIRS A SRR R 1.5 mL B0
1.4 AKRGRFE PRk 20 RHERRE 7% E N
(31.96 9. 43) x 10° A~/mL, i 5 -4 7% 71 K
(36.17 £4.06)% , ¥ F I 52 #& 4 fy (86. 22 +
5.29)% JK§ T F5an (47.5 £3. 1) s; 25, A
)RRG5 5 AN B35 o AR RS R, 40 501
FHLIR ORI R B B D-15 (0. 8% NaCl,0. 05%
KC1.1.5% Glucose) #iBe (BEFAAREE ,1992) | fdiE T
LRy 2.5 x 10° A~/mL (Rana, 1995) , % A
1.8 mLIZEMFEH 4 CI-TF;24 h 5, BURHE N, 37°C
IR 30 s,
1.2 X®HE
12,1 FTREGUARAEFE AN E HE 5%
DMSO .5% Glycerol \5% EG #l1 5% MeOH 1 D-15
PABCAS S LA D-15, 73 5145 S K5 7 B¢ 100 155
WA, AERR 60 min 7E R T LG A& AR SRS T
1 Fran AR A
1.2.2 FEIKEAZKESAETARB B E %k
AR5 DMSO | Glycerol \EG 1 MeOH , ¢ #6673
TR 5% F110% o HAFARF R 100 WL, 4°C A7 24 h
J5 37 COKE MR 30 s, Kl AR 1% 1 75 i A 52
1.3 HiRshiE

1% (sperm density ) « FH i B JB0RE S 0
B 200 15, 7E0G WAUEE T BOK 400 4%, T BR TT4L
Bt B 7 B, #3155 H % (Rakitin et al,

1999) .

K515 71 (sperm motility) : R KR 15,
Sz RITE AR T WS SIHS 1 5 AR R 7 0 B
(Mann, 1964 ; Mounib,1978)

¥ 754 (sperm life ) - 451 MBS 2= BLEF h
90% VA b WK T HEAA Sy 1E BT 25 Y i (a] (2 g
IR4E,2007)

T YA M I 52 ¥ 2 ( sperm membrane integrity ) :
FERARRE 100 £5)5, /0 0. 4% WS4 3 min, 4
JHEL PSR A0 G Sk PR % S €5, T 40 5 S R )
KTk FBA B e 7 ( Freshney,2010) . 4305 T it
FARGLENE T80 B TR a o .

Fe M7 220 CANOVA) 0 36 45 1> 52 36 /Y G R
FHZEEFRE R, #BE, 1 1SD ZHEI
BRI AL PR 22 18] 22 5 W 5k . SO BE 18 O 7 1Y
{6 = hriEZE

2 #FR

2.1 AREHEREFIFT SR R0

2,11 MEBEANEE IR ARG DY
RS (n =20) 16 J7 0520 WL 1o in A BT R 590 1 4%
FEGRE I 13 Lo BRZAR, BB T TR RE
TG IBWEAR . BARE B VR R Rl E 4
X BRZDRS T-1% I 22% 218 T FE % 15% ;MeOH 1
FHB 115 60 min , K515 71 T BEZZ 1% ,60 min J5 45 F
1% TG R % EG F1 Glycerol 1E FIIE, K5 736 J1JL
PR LT, A 20% F115% FREE 8% Fi
3% ; DMSO {1 A1}, K ¥ 1% J1 7€ 60 min Fij il 33 T
F,60 min J5, FREZENE . 2 BFE] S B R F16 I
R 7 45 R B AR — 3, MeOH > EG > DMSO >
Glycerol ,
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Fig.1 Effects of different cryoprotectants on sperm

motility in S. obscurus at room temperature
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(n=20) A5 UL 2, BRI A 7 7 i
TAEH, BRI E 2 I 7E X IR LA T o VAL
BHATE , N BN 7 A A 7E 60 min Hi N FEZME,
60 min J5 M 60 s HGHE FFEE 43 s;MeOH 1EFR, K
T4 AE 60 min Fij M\ 55 s HEH FFEE 44 5,60 min
J& BTV % EG F DMSO 1E JIi, K 5 75 4 43 5l
M 49 s F145 s 18 FREZE 36 s i1 35 s; Glycerol /E
FHBS 77365 7E 60 min Hij T R, 45 s T [
%32 5,60 min J5, K5 A5 A T FEGEANE £ I TE] A
b HHE T A K EHER, 1 ~ 30 min i, MeOH > EG
>DMSO FI Glycerol ; 75 HAth &I} ] g_F P S A< —
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Fig.2 Effects of different cryoprotectants on sperm
life in S. obscurus at room temperature
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UG T (n =20) 4RSS B R A R i UL 3
AR XN I 56 B AR AT 2, SRR AR
FHHHZRIIEXT BRAL T J5 0 MRS T IS8 B R 10 B AR
W 3 IRLAE 120 min FiF, 20 /I A 50 B 5
92% 218 N (% % 85% , It )5 P [ % 180 min A
75% ;MeOH HIFE M2 LT 5% B4 B 5 EG 1)
VEFTRHZIEAS B H LT o, A i 58 B R M 90% T
[ % 70% ; DMSO {1 FIIN, B985 4E 120 min Fif )
85% 2218 T K 2 75% , ) 180 min B} i 38 T B 2
60% ; Glycerol 1 FHIIS , 4l Jfd JIE 5% ¢ #< AE 60 min H,
HH N 85% T F&EZ 65% ,60 min Ji5 2818 T, M4H
R 52 8 ST 4% I 6] 4 o R W P R AR — 2L
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2.2 FURTIFHERIREXEFRFRZIE
2.2.1 ARKEAMYE ACRTEMET, AR
TR B e BEV URRAFHINE 7 (n =20) B ARG 16
IR T EAS (36.17 £4.06) % (K 4) o fEJLFHTIR

B GH,5% MeOH 1 5% EG ¥ AR
AT, U5 5 RS 0 1 e, 4y B o (18,33 &
1.70)% F1(17.83 £2.67)% , Wi & i x5
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Fig.3 Effects of different cryoprotectants on sperm

membrane integrity in S. obscurus at room temperature
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2.2.2 ftEmAEEYE ACHRARN T, AR
PRI B e BE RAF (0 1~ (= 20) i R Ja R 175
AN 5o SRR, UORE HORS 1 A A7 i 2 EEAS
J, AE JLAP LR ) B e B R 205 P, 5% MeOH Al
5% EG fRURIER T /i i<, 7090 9 (44.3 £3.6) s
F(42.8 £5.5)s; A LR EZEF(P>0.05),5%
MeOH 1 J1] 4 U R 77 i 55 B RS 75 i (47.5 £3. 1) s
[IZRCE EH 25 (P >0.05),5% EG Ml 10% EG
(39.2 +7.2) s [0l RN 7% i 22 ¢ L AN 2 3%
(P>0.05), 4 PR, FRRS 73 a2 BEE 4T
VRFRHe JEE A3 i 4

2.2.3 MAKEREEMYH 4CHREFMNT
(n=20) , AN [F)BL TR 0 B e 2 PR AT (RS 1 1 R A
TR ILE 6, 5% MeOH VE NPT, ¥ %R
RAF RS T 5 95 )i I 58 8 R de g, g (85. 67 =
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3.1 HUAFRIMBEFRSEER

H A [ £ 20K - 1) A BRI 22 AR K, WL
PR I 3L AN [, THS 1 198 R SCRAE — e R
IR T B R R RS T B PE AR ] (Rana,
1995) , R BT DA BOK; 1 5t I 25 44 U2 | ARG
TRz 3 RE J7 . 52 WORE 1 1 5K T BB (R AL AR,
2007 ) 3 PRIHAT Wb BRI BT R 700 Xof 6 1) 52 00, L F
WL R sE A E o A2 4 BR8] b, DMSO —
AT A X A A0 A R 1 9 P A T CBARA A
£ 1992 ; Cabrita et al ,2010) ; MeOH [X H: % 40 Jg 119
RFEAE IR 0 T — 6 i 2L 3 40 A4t A R A 0

M 5 A9V R A7 A ( Ashwood & Lough, 1975 ; Harvey
et al,1982) . AUKHIFL 45 HF 45, Glycerol Fl DMSO
XoF G €5 Jos UK 5 1 7 7 i AR I 5 2 v ) 4
B MeOH H1 EG 5y, HAEAE WS E] 9 1 min 1,
Glycerol I DMSO X S % 4% 45 45 {EL #5 & MeOH Al
EG ik, 4 HEM % T W5 (4 )% 45 1, MeOH 1 EG
M FEEAEHIZE L Glycerol F1 DMSO ik, M 4 Rk
FXHE 15 3 3 i R 58 B R 52 R B 7E 180
min [, 1% I F1 73 fir & B B B AR K F-, 23 504 i
12% R 45 s, 171 B 52 B 30 10 5 76 A 2 R 119 7K
V- 7R 55% LA b, AT BE PR A B B PEAE ]
SRS TRz S MBS RE ), MR I8 B E Ry
FRIIHAIE

PR X 20 ML 7% B AR FH 23 BB Ok B T g
155 ( Lahnsteiner & Mansour,2008) , 7EI {0 /5 M
TR AR, B A PR 0 B A 380, RORS R T
J1 FF e PR R AR BT [ i e S I, 7R Ut
AP AIRE R T EEAEH .
3.2 HUARINBETFRRIPIER

AN [RIC R 0T 240 JE 0 38 3 PE AR AE 225 7, — A
R FIRE B RPUAR A RAERE T RESAHH = 1 A7
1% 2 ( Gilmore et al,1997) , DMSO R H &3 & M
Yy SR ¥ IR F BRI A AR AR EAE T Az e T
L0 25 (O AG T8 Wk, MeOH 3 BE B i 1 M 20 Jifg
(Harvey et al 1982 ; F 24 ,2012) ; IR 3k
B, Glycerol B ¥ % % 5 Yk F DMSO ., MeOH #1 EG
(Rana, 1995 ;Fox & Burdick,1963) , W5 {4 /= ki 1+
R R, DMSO Fll Glycerol fE N I, ¥4 R
RORAE B T 5 HAE AR A SCHh AT RE X P A
PR HNG 7200 i 142 B R AR, AN BE 2 1% 7R
PRAF 5 2 5 (E HL A0 S 58 B R AR TR R = /KT
VAR 18 5 4 i 58451 15 /b, DMSO Al Glycerol
XoF 5 €5 Jos FEURS 1Y) A 235 4 3 ol 1 ™ EE A A0 5 i L
DMSO il Glycerol 1111 23 1 ks ¥ R A BER IR,
X5 BEE RS 12 VR4 R AH{RL (Harvey et al ,1982)
TEWGFL SIS 58 r b, W B I A B0 B AT AR
fIRBES % 4= (Polge, 1980) o

MeOH F1 EG {E 470 R R I, 165 €0 fs (098 R A2
I B 1 73 i A0 5 R 30 RS 22 S R W
L AH R RIS A B BRI 50% 5 % 4R,
MeOH H1 EG 75 (55 K 118 VR &2 I 4 i vhod) 4
RO 3] T R pg R R A B AT BB T 0 1 OkS T fE
£ A9 F 7 ( Hammerstedt et al, 1990 ; Watson
1995)
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Effects of Four Penetrating Cryoprotectants on Cryopreservation of

Semilabeo obscurus Sperm
WANG Xiao-ai'?, YANG Jun-xing', CHEN Xiao-yong', PAN Xiao-fu', LI Zai-yun'

(1. State Key Laboratory of Genetic Resources and Evolution, Kunming Institute of Zoology,
the Chinese Academy of Sciences, Kunming 650223, P. R. China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100049, P. R. China)

Abstract: The present study aimed to examine effects of four penetrating cryoprotectants ( dimethyl sulfoxide, glyc-
erol, ethylene glycol and methanol) on fresh and frozen-thawed (freezing temperature was 4°C ) sperms of Semila-
beo obscurus. The function of fresh and frozen-thawed sperms was evaluated by sperm motility, sperm life and sperm
membrane integrity. Results obtained here showed that; four penetrating cryoprotectants presented different negative
effects on fresh sperm motility and membrane integrity, methanol < ethylene glycol < dimethyl sulfoxide < glycerol ;
negative effects on fresh sperm life were also observed, methanol < ethylene glycol < glycerol and dimethyl sulfox-
ide; fresh sperms of S. obscurus [ with (36.17 £4.06)% for motility, (47.5 +3.1)s for life, and (86.22 +
5.29)% for membrane integrity | were frozen for a short — term; the post-thawing motility of frozen sperms treated
with 5% methanol or 5% ethylene glycol were respectively (18.33 £1.70)% and (17.83 £2.67) % , which were
significant different with the fresh sperm motility and higher than those frozen sperms with other treatments; the
post-thawing life of frozen sperms treated with 5% methanol or 5% ethylene glycol were respectively (44.3 +
3.6) s and (42.8 £5.5) s, which were longer than those frozen sperms with other treatments; there was no signif-
icant difference between post-thawing life of frozen sperms treated with 5% methanol and fresh sperm life; In terms
of sperm membrane integrity, 5% methanol was the optimal cryoprotectants, which had no significant differences
with fresh sperm membrane integrity. These results indicated that: 1) dimethyl sulfoxide and glycerol were not the
suitable cryoprotectants for S. obscurus sperm cryopreservation; 2) methanol and ethylene glycol had similar
effects, which were potential penetrating cryoprotectants for S. obscurus sperm cryopreservation.

Key words: penetrating cryoprotectants; Semilabeo obscurus; sperm cryopreservation



