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WE: 2011 54, XREEFOCIEH (Neolissochilus benasi)BHAT T R T RIS R RAEIF . CUER G IRORE 736
J1ltaww, KRB D-15, W ANFMPTEFIFZEREKE, DA RN SER A (EREAHRAR 4 CoPHa
R S5 PR R R B 6 S ARG T IR B AL A R DR AT 51 o It T 385 AR 8 6 JB A0RE TR LA VR R AT 1)
PR OR G 70 S HIKR BE 4370 h 10% MeOH F1 15% EG, #i0E T S-SR 0 ol M Be Lb oA 1:7. 4 C Ay
[H X [A] 24 10~60 min. WA 60 uL, LA 375154 37 CARUTREARTR 30 s. ARG S 14 (62.33+2.05)%,
2545 DA R AR SR I S R AT ORAE, MR 5 R T 1A 0 38 1 4 (29.67+0.47)%, ARZBURABIAR, ARgik )z 4 =18
AR, PR —S R, WA TR B PR 0 ZR T AT ¢ Nk, FESR MR B B P LK R R PR AR Al 3K
RIS, RERMEIEEFFRME A ERMAaZ e R G, S AMamitE SiamsEs, 2e A
oA
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Cryopreservation of sperm from Neolissochilus benasi

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, China; 2. Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Cryopreservation of sperm from Neolissochilus benasi was studied in 2011. The effects of various
cryoprotectants of different concentrations, dilution ratios of milt to extender, storage volume and thawing temperature on
motility of post-thawing of spermatozoa were examined to optimize cryopreservation procedures. Semen was stored in
liquid nitrogen in 1.8 mL cryovial for 24 h, and the intensity of sperm motility was measured before and after
cryopreservation. Post-thawing motility of frozen sperm obtained with cryoprotectants 10% MeOH or 15% EG were
higher than for others. The most effective dilution ratio of milt to extender is 1:7. The maximal storage volume is 60 pL
of 1.8 mL cryovial and the optimal sperm equilibration period in the extender D-15+10% MeOH was between 10-60 min.
Thawing was optimal in a 37 °C water bath. When fresh sperm motility is (62.33+2.05)%, this cryopreservation protocol
resulted in frozen-thawed semen with 20%-30% motile. The overall effect is not ideal, and cannot achieve extensive
application. Different breeding management of different ground protection may have contributed to this result. Therefore,
it is necessary to reduce stress capture induced in management of parent fish and provide suitable forming conditions. In
the ex situ conservation of rare fish the broodstocks management of males is as important as that for females and the key
to obtaining high quality larval fish.
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Z R ME O K = FRBE Y s AR A e 1 R R
P
H A 28 (A ST 40 J R A7 0, RS VR ORAF A T
%5y 2 —(Chen, 2007). H 20 4 50 SEAAHT
DRIV R ARAT R VOV E(Clupea  harengus) K5 55 LA
K(Blaxter, 1953), tH 7% [ 27 #5040 ML (172 R
RAFHEAT T KRBT, MFGRE VIR 1E % (Gallant et
al, 1993). LR35 1A K BE (Kopeika et al, 2003;
Muchlisin, 2005). AN [EA R FIKE S ST
[H](He & Woods, 2003). FFIIE A | i1 77 20 A Sk
14 % (Tiersch et al, 2007), P SCUHRIRAN 2% % & KT
TR ) FH 25 7 T Ad e 77 AN TR) A= 00 e e R AT v
R PR A7 7] 8 (Leung & Jamieson, 1991; Li et al,
1998). Hl, CLEHIE T 200 408 a4k
ARG, TERLCT 60 AR« IRE/K A RS MRl A )
RURIRAFHIR, JFEER T B R KSR 2RV Rk
¥ F£(Chen, 2007).
K& BT 6 5 £ (Neolissochilus  benasi)(Pellegrin
& Chevey, 1936), [H Fx 4 & VU 20 it (Barbodes
benasi), )& T # £} (Cyprinidae) it W £} (Barbinae)
B B & (Neolissochilus), 4 <3 AE B 6 5 1
90 EAE P AE L /3 27 I (Chen & Yang, 2003),
TEXG TV R )7 TR WATHRIE « B v 15 58 4 2190] 7K
FKHI TR, MTENZ S L& a4 T
HEZ AT (Yang et al, 2011). K, =55 KR
B 2 AL 3 3K H T AT R 2w R I 2K L ) 2=
T B AR VT HLAT PR A W) R4 b R B R W30 )
WE5E T T R T B BE B O S 8. ¢ il (Parazacco
spilurus)~ M (Mystus pluriradiatus) F1 15 4 )5 £
(Semilabeo obscurus) ) N T HGHE AL 5T (Yang et
al, 2010; Yang et al, 2011). 7EKIAMIHIEAEL R, I
T o R A s & NP EAR A, AN T OB ) £
A A 0 B AR AN R ] AT S AR R BT A D &
(Fleming & Gross, 1993); 1R 2 A FEHR E K15 1k
X5 R R A 5 T B () B3, X A A5 24
AR I IR T ME £ T 7 £ B 5T A PR S ) S
BES I AT 32 557 (Pan et al, 2009), £ 5y
TR g AL PSR AU A AR IR v R TR
FEREA A “ B B AR B 77 d, /e
TR R ACES s /A T T s tHAR T2 B H
W), A AZ AR AAE — N5 S ) B b AL
(Frankham et al, 2002). HAJ, #fWASIEFRAEL T,
e L OR B M ORGSR SR I PRI o AT S

FEIH T A5 S At R T I TR ORAF 1R A AR, #R
RAFEPURA S IHIRSE . MR LB v IR AR BURIRE
U A S R FT O R TV RERAE RIS, 1
TE AR R ORAF R B I A5, IS OR i T £
K1 i RIS AL, o 2600 3 DR A7 R 68 7 ' s £t
BRI H o

1 #MR57%

1.1 #rEHEES AR
L11 SEARMRESMIR TR SCH 6 R
2008 4 5 R H 2 AN LTIR, HFRAe b EE
2Bt RSV FT B R R G TR . R0
HIH AL LL 100~200 m*. ZK¥REL 1.0~1.5m N
R T ' I 0 R T T EAIR (<3 kg/m), MEME
Eb 10 1.5. KiRAE 16~25 "C2 0], 10 H #1543
WO : BHE5 0 10h 2 14h)3—9 F(12h:
12 h). BRAEF OGS fo A 2k A H R DR R
111 #A6 Fhfa LR B A2=2.0 mm, 18
PR H I AT — REBIEPIR, FARTR4%
— W HAR N BRI 3% 47, FER B & L
15~30 min "% 56 4 % .
112 KR SRR A S R sE ik B
BUILHEL 24 2 1 M s ) i £ [454 (173.0416.3) mm,
4 T (89.58+21.5) g] ¥ ik, HI 100X 10° 1)
MS-222 (Tricaine, C;oH;sNOsS)kIE 5 min, 1)
B ET, RIS RPN, RO B
SR F) 1.5 mL B0 .

FEBORARIR A VR 710 TRHN 24 RIS RS 1%
J¥ M (17.50+2.47) X 10° A>/mL, RS 073535 11 4
(62.33+2.05)%, ZAS4, ANMAFEERE IS ) 2 2 AR
FHIMARIRE W, TRA 5 S DR DR 700 iR R
D-15(0.8% NaCl. 0.05% KCI. 1.5% Glucose)(Chen et
al, 1992)FfRE AR L, Lh—EAFEE N 1.8 mL
HALE R, 4 CPHT—BUN IR, SR G RIS AR
0 L 6 cm UE 2 min, WA FACE 2 min, X5
PN E T (Chen, 2007). 24 h Ji5, BUHIBE T R
dh, AR KB R 30 s.
1.2 KWHE
12,1 AR PR SCHRETR A dR s ik
HCpTR 71— H P AM(Dimethyl sulfoxide, DMSO)- il
(Glycerol) . £ [ (Ethylene glycol, EG) il H i
(MeOH) %5 4 Fh, WRBEBREE 7370 5% 10%F1 15%,
SR8 FH (PR LA RV AR : MR R ) A 127,
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RAFAERD 20 pL, 4 “CP47 40 min J5, = VEAR
B, TRATE 24 h 5, 37 COKIGARTR 30 s, Rl 4K i
VIP
1.2.2 Rk LUAGIRT RS V2 VRIS e AR L A9 Ot
WARR: FBEARDBEN 1:1. 1:20 1:3. 1:4.
1:5.1:7 F11:9 58 7 MERIE, HLiHIh 10% MeOH,
BAFRRN 20 pL, 4 C P4 40 min J&, =AM
R, TRATE 24 h )5, 37 COKIGARR 30 s, Rl kS i
1
123 HALE HATEB R TR W AT
ARV 104 15, 204 30, 40. 50. 60. 80 il 100
uL 55 9 ANBERE, HUAFIN 10% MeOH, ik Lb A3 b
1:7, 4 “C V4 40 min &, —PVENRA, TR17F 24 h
Jii, 37 COKIBRYE 30 s, Rk E
1.2.4 4 CPHFINTAAERS TR IRAF . 4 °C
ST  04 54 104 20+ 40, 60+ 90. 120 min
8 NBRIE, FRESMN D-15+10% MeOH, HiiB Lb 5
1:7, ERAFARRIN 20 pL, 4 “C P45 40 min J5, — b1k
WA, #1724 h J5, 37 COKIBME 30 s, Kigks
AR
1.2.5  E O ERTR AR & 95 R
PE 28, 32, 37 M40 CE 4 MEESE, ASZERHIM
FiR Wk D-15+10% MeOH, Fikt Ebil ok 1:7, A7
RUA 20 L, 4°CF 40 min, —BENBE,
17 24 h )5, 37 CAKIE MR 30 s, Rl RRE & )
1.3 HuEaE

K745 J¥ (sperm density): FH# BE CR FE W R BE
200 f%Ja, Ak B H O T80, kA
¥ 7% i (Rakitin et al, 1999).

K13 JJ(sperm motility): FHR KGR+ )5
L EPAE AR N SR IS AR T T AR T A
#((Mana, 1964; Mounib, 1978).

56 H U7 2 53 BT (ANOVA) I 56 45 AN 512 56 1) 6 A4
FUZ M ZER AR RE. H 8%, FHHLSD £2EIt
MRz M ES R ENE. BRI RBEN

mean+SD.
PN

2.1 HURTI KRR E XS FIE SRR

AN TR R 70) B B AR A (RS 7 52 05 5 W 1%
NIMETEEREE 1, n=24), 75 LRI TS IR EE
A, 10% MeOH Rl 15% EG BUR BT, fifi% 5k
TS S dseE, 0 h(27.67£2.05)%H1(24.33+3.30)%;

P 5 8] TG B 3 22 5 (P>0.05), HIX Py A A B 7 50
FoAt i) b 2177 XA 835 72 5 (P<0.01).

DMSO F Grycerol AR, Fifi 5 74 5 (1) 3
I, RETE SRR, 10 EG A PUETIN, BEE R E
(R 3E, RREIS I BE 2 =, MeOH A HLR AN, &
WRE A 10%I H BV 7 1 e KA

701

60 |

50 b —15%
10%
B 15%

%] (9% B
(=} (=} (e}
T T T

%G 1% 1) Post-thawing motility (%)
S

fresh  DMSO  Gly EG
Hi% 7 Cryoprotectant

BT HUidon SR R 13 g (R
Fig. 1 The effect of cryoprotectants of different
concentrations on sperm motility (n=24,
mean+SD) when refrigerated

22 HRELLBIXFEFIE RS20

R VB T R T L O K R AE R g e (1] 2,
n=24)2E L oK, TERBELLGI 1:7 B, MRS IR
TR e, N (19.67£1.25)% . K B L 4
1:4(17.67+2.05)%- 1:5(18.00£1.63)%F1 1:7 [8)J5 &
FEF(P>0.05), —F ALK A Y E R B,

25 ¢
S

Z 20} I I 1
g
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& 5t 7

0 : : :

o120 13
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B2 Hke LEI RS 735 1 5
Fig.2 The effect of different dilution ratios of milt to
extender on sperm motility (n=24, mean+SD)
when refrigerated
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2.3 RTFEHRRAXHEFIE NN

AEE P ORAE IR AR AN R], 8258 o R 735
N ZER(E 3, n=24), HAFABN 60 uL i, ik
JoKE TG 1B, M(29.67+0.47)%, H. 60 pL 5 20
uL(27.3340.94)%- 30 puL(27.33+1.89)%. 40 uL(28.00+
1.63)%- 50 uL(29.33+2.62)%. 80 pL(28.33+1.25)%
Z IR 2. VRAFAERR N 104 15 AT 100 pL 1,
fF R 5 K 115 0 ER AR, 23 0l A (9.00+1.41)%
(10.67+1.70)%H1(15.67+2.33)%.

35¢

1

30 + l

25

20 -

%HR51E 11 Post-thawing motility (%)

ZIO 3I0 4IO SIO 6I0 SIO l(I)O
Y RIARFR Storage volume (L)
B3 AR RS TIE TR

Fig. 3 The effect of different storage volumes on sperm
motility(n=24, mean+SD) when refrigerated

24 4 CEEREIILFEEFIENRIEN

4 CAIFIPr ), ffR Gk 1% 4 R Bor
(K 4, n=24), VI AIE 10~60 min 7], %A1
T HEIRTF 20.0%; AT E] 40 min I, A5 )
RN (25.2042.20)%; 5 [6] 5 min 5 90 min [A] |
10 min 5 60 min [A]. 20 min 55 60 min 7] 70 &3 %

30

10 15

T

N
W

]
(=)
T

—_
W
T

10 +

16 77 Post-thawing motility (%)

0 5 10 20 40 60 90 120

SRy ] Equilibrium time (min)
Bl 4 4 CPHTIN TR 135 1 5
Fig. 4 The effect of different 4 ‘C equilibrium time on sperm
motility (=24, mean+SD) when refrigerated

S, PR 0 min 5 120 min [7]. 5 min %5 60 min
[ 1 10 min 55 20 min W) 22 53 924, He &40 2 5
S ETE
2.5 ERREMEFIEHHENG

52 Il BN R R JE RS 1 i I BB 5, n=24),
SRR ME IR N 37 CH, 955 R Ti%
J1E i, N(22.80+2.49)%, HRJE 40 C, ¥ TIE N
H(21.60+2.91)%, P4 ]G i % 72 7 (P>0.05), 28
“C(17.0042.16)% M1 32°C(17.33+1.70)%41, 2 IR
AR, HRENEFWNDE,

301

(3]
W
T

1

[3*)
(=)
T

%K% 71 Post-thawing motility (%)
v

32 37 40
S INIRE Thawing temperature (°C)
Bl 5 SRR 7% s
Fig. 5 The effect of different thawing temperatures on sperm
motility (n=24, mean+SD) when refrigerated
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3 ah5itie
3.1 HRENETEDRME

Chen et al (1992)% [ = By /K R} 77 5 £
L N A St A8 R RO VRV VR DR AT BRI
AT TIRANRGEHAIE 5T, W0 b 2 AR (0 A B W I 7
B D-15, SRAF RS T35 J1 538 70%- S2RG 5 ik
94% MITEALF Ik 92% K45 IR, B3 T A N H K
o R, AW IE RS D-15 VB N R EEHT OGS ks
TRUVRII MR, (HACRATAR, AReEs 34"
K P AR — R DR, WTRES e M OR 7 1) ) R
AT G Fh TS 6 HH A8 T ' I 0 RS 1P 12035
M (62.33£2.05)%, B # (Cyprinus  carpio) « i
(Hypophthalmichthys molitrix) ~ Hl K
(Ctenopharyngodon idellus)(Chen et al, 1992)ff) ks
WA, B AR B BEAN, 4 AR I i
IR, AR RERRARFEARER. FI,
TR A 55 5 P rp B DR B 1 AR AL 4l 30455 1
), RERAE SR
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PR DR 50 (1) o 288 A E s 5% W) — LS AU 4
HLCAnoRS 155 B IRIR 2 R R AP I B B 3= .t T AN
(R () £ ORG 1- (R AR B M AR R 22 5 o DAL,
1€ B G R PTR FRI AR FE AR 2. DMSO.
Glycerol. EG 1 MeOH A& B A WL 4 FhyziE tEpu
7. DMSO L2 & MEM 5 ks 75w iR =
KA HAE R 2 N H T 2 PR 1% R
(Cabrita et al, 2010), Glycerol =% H T-¥F/K 12k
TV A#17(Zhang et al, 2003), EG £l MeOH M JH T
DHOK A YRS 1V VRIS T AT PR R
(Harvey et al, 1982; Horvath et al, 2008). KIHT#Z% 7] 1]

BRSSO BETH AT S 9 (Ye et al, 2009), A,

P BT RN — AL 15%(Lahnsteiner &
Mansour, 2008), WMUASHE ST - P15 771 1R B B v A
15%. Fiti#5 DMSO 1 Glycerol ¥ J¥ 340, #f& 5
HIEMRRE TS ) 2 NG, H&EMRET, R
W IAERARK T, 11 MeOH ZE 3K 5 24 10%I5} H B
T RAH, 1K 5 AR 57 f0 R A P R 9% K £ 2 PRk
TR R AL (Mansour et al, 2006; Lahnsteiner &
Mansour, 2008), 7] REJE P47 IN 18] 4 40 min (1) 14
T, 10%XANKE RERE T MeOH ¥5 A\ 41 it 21 {3
VEHL, Bt NARS K. b1 EG, BEE RS =, 1%
AERRRLT, IR IA R 15%, RAERBUR Bt

FEBORENZ G, 5 2R F R R WM e AR 14 52
5o T R SR W, AR e . SR L3
AR R, MR BON RS BB a0
[#%(Paniagua et al, 1998). [FIt, i FIFFE LLFIE
ST R RS I — AN E R . X2 HRK M
2, HRW SRR AR LI 1:2 5 1:10
2 lii)(Tiersch, 2007; Cabrita et al, 2010). K EEH IS
FRE AR I BOE AR L] 127 JRAE B R
3.2 AN S aiRt a3 s FE e

BAFE R URIE R U PR 2 T4l
BRAETRT L POHURI RS A 5 K% £U(Chen et al,
1987), 1 ¥ VR AA RN G 1 ¥4 158 1R 5% Wi = S50 i P
TR R R 4 AR S0 (Ritar & Campet, 2000) .
UEH OGS HKE TR VRAEFRAE 20~80 L X AP,
fRVR JE RS G ) W 22 S, UL =D BRI LRI
37 CHRMHRR 30 s B DL T, Y URIATRAS & 52 R
85 6 0 R AR I ) I R R

RURTT, K TARBIETEPUERFNE AR TR 2R
PP FH B P D (] gl A2 Y467 IF i), PR S — MR A
4~15 “Clul, WFEACH R Tk N PUzR D0 A 7 1) 55

P, L E vy W B A% 3 = TR 711V N % (Lahnsteiner
et al, 2000). XJ T A FJ7EIE PEPTRF SR, DRIH:
BB RS PR AR, P T IRAN ], —
FB A0 2K 7 1) 1 i I (] 2 #FE 10 ~20 min
(Billard, 2001). 4 C P [H]14E 10~60 min [8], X
8B OGS R R TG ) C B =, UL R g B
JEAIRS T, PUEFIA 10% MeOH B, P
[ AS 2 S ORI ) I E R 2R
3.3 FRREREXFETFIE NN

IR 2 VA VR IR T D B, VA VR IR v e LT
Al YA VR A0 RN AE R R R R R AR AT AR, DRI,
PR A7 R LA RS I 4% 1 UK X EE R (Li et al,
1998) o £11 VA U KE VR IR) FF 173 188 S IV 12 280 R 2 TR )
KALEANFFS ARG 220, SRS P E 17
HIEIX A 20~50 C, s HIf & 30~40 C
IR, AT AR N TR £E 20~45 s [H](Lahnsteiner et
al, 2000), 1Mz AR —fBAE 10 s Ao, Wdl
AL I IE AR 73200 40 °C .7 s(Dong et al, 2008).
AWFIE L5 BRI 37 °C, RS T, SOk
£, B 5 40 CIIFFIE W3 2 5, T BeAE N i VR I
[)HRH 30 s, A& LALEH A VR XA 2 TR B
[T A SRR
3.4 FBTRBIEBEAFRRITN

R FAE R R, AR 2 R 1k
HRFNEF ) L, 4 fIAE T (Zhao et al, 1992),
AR T N AT B R NG . SRR AN
g S ATP 51105 = I B AK T K (Maisse, 1994).
ik, A URAE ) 0 5 TR AR A B EERE R K o
BRGS0 22 e AN B3, AN RIWRh A R )G kG T
W IAEAE 22, =P B AR B 1 £ (Danio
rerio)s 5 (Oryzias latipes) K188 th(Xiphophorus
helleri)fft 4 Jo RS 135 )1 2 ¢\ # (Yang & Tiersch,
2009), {EBE A, AN [E A A 8] 78 5 RS 0 )
(91£3)% 0 i 3 22 S M HTHE T, MR o A 135 1 20
R BE, T 10%~60%X [0l N 255, SZH5RAE
0%~ 18%IX [A] A2 4k(Yang et al, 2007), FLK; 735
D15 2K 2 A — B A EAH G (He & Woods,
2004), FT LUK (1)K 35 1 95 A BRI 1)
ZRER, X 2URAE LG X R 8B JE T o
3R o
4 £ #

X R H LS RS T IR R R TR A, A
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W9 CARAE VG 1 A 48hR, SR D-15 AR, Pt
M EAE RORAT T 5 0. PUEAIR 10% MeOH EL
15% EG, Rl 5 MR MR LL 0y 1:7, 4 “C1-
i 1) X 18] by 10~60 min, RAFEHAEAARA 60 uL,
VR TTIEA 37 (C/KHE 30 s PRIARVE . LUS ST
VRN Z 48 hR, W TEEER | SRR AL 25,
WREZHNER, WBIEER. & FIRES R AT
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