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BEAELEATEF P NTAETERONRNTRE, KPLURIBE TRERSIELEEN. METHRERRESE
HEFXRNEERR. &XBTRENWFNERELM. MR TN Ba R EE.ES TR EMEHII RS,
HPRAEGNTRINTabr 20 F 3507, LIS 70, SR b T 2 A5 % . K FEaR RAE DEG Z R EFibR
WK T RGBS AE ST TOE T2 E MR TRER B R, B2 20 SR RN W, FUE B SR AR,
Pt SRS SRS TR T ORE (BN TR R EB, 1Tk, AR T RERNHAREEE, tHE YL
F o3 (CASA - i A4 HA (PCMD 73 17 - (K 18 BF ik (HOS) . 5 41 H 88 i 5 9k (SCGE) S H R B #E 57, 3 Il E IR ir &
VB . AE N BT IR T REB & FERR, IF X & 5 br 40 I 52 77 i B 52 JR 2 L [ A AT A0 0% o0 AT 1
MEE . 5o EAIE T REWFH TR AT R, [PEAKR,2007.14 6):1 048 -1 054 ]

KBER: B2 RBE RE VP
HESES:917.4 SCHAFRIRES: A

R Z BT R 2ZE R WA RN
FRUA IR FE AR ZET5 L8 R SN 0 2 T fe =
FZHHBRYSEHA Bl T RE. BEER—
PR EREMR R, RethfER, Bt &
RN Ja #E O T e . BRBILCR, 7
BEPMANTEFSES, M FEXREWFRE, M
AT REERLIE W EN, XTE—EREE L
M T FRIEA =, 78 H AL AU, BT R E VP R
EETEZHRNH. B TAGRRENTHE, R
TREAF U S OB TR S e S R b, A RE LU R A TR FE
P MR HIRT . M ARIE B,
FRETENE R E M B AR, TS TR E 23R
WLER. HTAEETFNESESTLERE
B R E G v e vh b, HOsU R RTVE A K sy B ds
J5 1 AR

R & OB ST 5 BES B
RERETFMEFRE, AR T EEED, RER F
RIS RSBTFZRBEAGRANESR. EFEER, I
FHL% B RS 7 5> BT (Computer assisted sperm analy-
sis» CASA) B it X 41 I8 R (Flow cytometry, FCM)

Yk B #7:2006 — 12 - 12; 1817 HEA:2007 - 01 - 31.

X EHS:1005 - 8737 — 2007)06 — 1048 — 07

ST I6) RS T et 1 B R I Y e gk e v
X Single cell gel electrophoresis: SCGE) B fi
Al (Hypoosmotic test, HOS) 99 2 77 1 i) 12 37 A £
2R AU HER MU R 7 i e T
FARRUE . AR SOkt 28085 7 L & VP B i 5 it e A
—4Rik, BT EAREE T RE RN R AT R
g

1 BFEND

1.1 EHEUE
BrE—HERME T RENEEER. 5
FERUZ R BB EAAH W, G o7 2
B g N0 10] | F o A o e /L VR R T A B
L INNE R GO KJEIRA, SLRILE 10 X 40 15 2
e PRSI T 2R T E . AbIE
NAFEMEZEWZm, AR R DS G 3 IR
PLE. FLezm R 7 E STl o,
WO RRLEEFRT, “17ErH 1% ~5% HiE35)
BT, Q"R E 5% ~29% MiEshifE T, VR rE
30% ~79%HIIiZ 5k T, “4” K "H 79% ~95% )
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BHRET, “5”E N 95% ~100% HIZ Bk 712,

B R MBREB /T A FiE R, B A
TR A NG 1 28 05, ARS8 50 B s R I 1S
B Al T BRI DA S R RERG R T
WG T bR i U0 R B o o 9 R R B I
WIE 25 105~50 % 108 /mL) J5 FAH 22 B B A )
fAE W R ERRERI A LR MR, K
EEEER, KE, BF5 LT B e, K
S IREE TR EB A5

R R AR a5 A TR, X A BRI,
STl B A RS RS2 RN
DRI 38 S MK, BT B IE A 52 K RE ) 1Y 2 TR iz 5
(RS 7, 18 18 18 50 ML 5 1R T 52 R e ) w2z 1,
XA —ERRSE F ARG R FiE S 2 R 2 1A)
ARE. B2, HEEERN a5,
PETE—E 2 B AR T W 82 3 1) R OK S 24 25
BE.

1.2 HENHBE TS

E A BT 908 (CASA) 2 20 tH 42 80 4F
RO R HIFTH AR, R T B ARH AT 58 8
(i) [ 45 A FR B A LAY, AT 6P (K 3 G 25 R S it AT
M EAHT. CASA A H A F EAFE KL IR
BIFT DNA 72561051 040, DNA 9% 6 % 8 4 7 B R
AT T XA idoRE 7 () FIFERE T (), I Re ks
K5 Z R4 T s 2k P TR A2 0 R 7 Sk AR ARK
NFIUR FEBE AT HEA, TR Fah hZ &4
i, BIRE SRR 5K FEREAEE RN
AR ER A TR O 2 KT, R Ok L ME 8 B B DNA
KARANIER . CASA RER A 1L i R 7 i 2
(Percentage of motile sperm, MOT) , -3 # 5l 1 F&
(Mean angular displacement,; MAD) , 4T #1 % (Beat-
ing cross frequency, BCF) , V- 3% i 12 # % (Average
path velocity; VAP) , & 7 Ml #1E & (Amplitude of
lateral head displacement, ALH), R £k iz 3) i &
Curvilinear velocity, VCL) 1l B £k 12 513 % (Straight
line velocity, VS %5240 (B 1. Hb, FRE I wors
THRERZH Z MOT. VCL # VSL, VSL /VCL =&
RFEHPITE HEENRT AR, 5B 2%
BB E EA R,

CASA BV FEN T FLIEF AL, I F K
A P T 2 L4 LR 5 4 B A R AR U
FLER TSR vk 1. TS i FLE AR,
FRTFIEBN N 2 2 el i i £, B DL 28 1) VAP

FIVCL 28 Us), G 3R G 5 7 () 2R 7
P 20 s Ja B EMG TSRS T 380 J5 1 3 i RAR
K, PR G, R VR B O R L B WL . #EAT
CASA #AF ik 2R B AT B S e RN B
RT3 2 5, AR N FURE 7 14

1 CASA REMEN T i ah st e 1)
B ARREEZIE T RHEG, AELEHERR
ROHZEUEGHETIESHL .MAD: FHB 3 A K,
BCF: 84T 2, VAP: “F 3 BR 12 3% 2 s ALH: 8 7 (1818 &
VCL: fi2kiz3)iE % ; VSL: Bz &,
Fig.1

Schematic representation of some of sperm
motility patterns measured by CASA system
(refer to 14)

Note: Black circles represent successive images of the head of a
motile sperm and are joined by straight line. Curving line indi-
cates fitted sperm movement track. MAD: mean angular dis-
placement; BCF: beating cross frequency; VAP: average path
velocitys ALH: amplitude of lateral head displacement, VCL:
curvilinear velocity, VSL: straight line velocity.

CASA AT kA2 AR B & AT 5 1 9 f 3 5
04l BT, cASA C T o (Cyprinus car-
pio) B-16-17] 2 43 (Acipenser fulvescens) (18] it

(Acipenser fulvescens) ol 2 &7 « Pagrus ma-
jor) POV BE Dt (Prerois wolitans) P\ AEINEE (Clar-
ias gariepinus) RS 735 77, 45 R %] CASA Bl
5E B9 MOT 1 VCL 2 > Z L Re B/ MU TIUINRE 752
*ﬂﬁig [20—211O

Fi CASA KA MK 735 71, "TH TR 2 75 1
WF5T. FEARAL 24 4 F 77 T, Lahnsteiner %5 22/ Fi kg
T 100 ¥8 b 06 3 K R B ORI U ¥ W Fauvel
2 23155 ] CASA 36 SR S 28 065 45 135 7 B4 B W5
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TEAR AN 794 R (R 7 F2 )5 J5 [, Lin %200/ CASA
TEA DMSO 9 B 5% EL R RS TR A7 RCR B 52 m), 45 31
13 H,12% ~21% DMSO #REAR 4 Hh R 37 EL 88 K 1
a2 Vo R s FE RS W E 4 8 VS gL ) R T THL
Kime 25 24V B HER I 2 4 B V5 4 /T S BUKE
AR TS 0 R AR TR R R T I, 01K T v
(Salmo salar) B3 5 254 & /b, E5E K25,
FH CASA & B F= g =AU 7 3& JIEIE B 1845, o1
RS BRE MRS,

B2, CASA RefetE K EHERATE MG R, &
R TFREEM AN — R L. B, B0
CASA R4 O A 23K, XD INE Z RS ALK
TREAMT R A 26,

2 B FIEEhATE

Sl P A L, SR T 0SS 18 B N () 4R
W7D, R T AR A BRI I R B R N 2 R
71267, Kime %5 51 KBRS 21 (Oncorhynchus keta) 5P
1220 5 mm 7oA, K BRIG HURE T 0% J5 12 3 A /)
T 30 s & A RERINEIAT - G~4.9 mm), H 2
WESBERK. BTHEERZEINEZHPER
P s 0T K Aty 0 Ak ik R A 15K B A BB K B L
SAHE, — RGN T B TR E S A 782 1R
BIAIHEANZARESL L, R R TR BN, R T
HEEZEHFEZEK (ZTF 2min), /T L EERTHE
77, EIB BN RV AL, sk KRS T35 ) AIE s N [ 27
% pe DT 52 4 2 10

3 BTRS

BRRE TSR RRURER —MREES
$8), A ORE T — M el S P BRI B AL AL 3k
AR, B o AR B ——Zoki ik, BRREK,
{85 FLEh YR 7 A AR, BRET T A6, s
SR T # T T AR TOT, £ 2ORE T W R R B, Gill
e 090%t 17 FF BRME S IR T AT IR, R
1 REF R TIRARIIER, W& B
FBRUEK SR/ PRBEG B LU RV VRIS LA
R A S BORB TR A WD), B TR
B BT W, O a5 B0m ort U s 5ok el
Yot DO SR A 2 (550D BB T Al T B I
TR AZIETRAE, — RS T IR & 57 5 1 BE R R 3L
RAEREA GBI T &R HE H W SRR IR
18, {HBE A 5 G RN R, B0 T IR A R R L

{51) 22 48K, ST Rl 4 5 3 B 1 2K g 24
4 FHREE

FEHC% B VRS T R E 1 — ME SRR, B
EIRIE T ARG JE% 20— A R B, |
PR T B AR & B A AN e R,
WA RESL R I RS W RS V0% FE AR SR TV
MBRVEEOE, BRI 3 0. Aot seile
FEBOCE B, TR SLHE R O VR % R, B — i
fif, tR&E B 7 k. H BT, U 88 (Oncorhynchus
mykiss) B2l Hy R (Leucopsarion petersi) B2), &
&5 (Perca flavescens) B2) T8 (Lateolabrax japoni-
cus) BV B R JFRIA £ (Oncorh ynchus kisuich) LANIN
TP A i 342 0y 8 1) 0 VR B RO 55 13 1A 55 % R
CE. (BRI  EA R RA — A5e BS), gy
LA, ARUAE B4 FHORS V08 BRI 2R %, (R, 4
FH L 7 Kb 5 A () R R B OS2 RG I R 80 P
TREEEET,

5 BTEHER

R ORI S2 RS Ja B R 2 s i g ok 2R =, AT |
BT SR 7 i, R, R 7520 22 R 0 Uk H A
K7 PRV 7R AE 5 7 B E B R b, B 5 R L
U U0V B (Cyprinus carpio) W15 RS FIEE RS 2 58
e LR 0 D BEAE %, UE S TR I RS 0 ) 2
HERIY . JORE T B0 0% AR o, (B AN RE SRS B RS
A, A U0 T R LS, A AT RS T s 20 2 77
IEAMETR SRS T A BRI RS A BRI . oAb — BRI R
IR GRS AR L PR 7 S5 T 2 R T
SR 2 10-36 7391 BT DL FRE T 52 K S8 0K 1) B A7 g
TR AT,

6 HTEEINEE

6.1 MBRIRSTEM
6.1.1 AAMMEADH WAAMEAE 20 HA
70 AR SR B —Fh A BRI A R, K
A T R R R e S SRR i A AR — AR
K& WM, 20 O RBOR Ja 7 A B SR ROk R
s, BRI 1A P 5 L AR RN ) P AR I A B
ST E LA, AR — R B AE S R R T b )
%[4210

A AR ANTELIZ 728 e B UL N 52 (Propidi-
um iodide, PID - Hoechst 33258 iRt Z 5 (Ethidium
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bromide, EB) « ¥ Z MF 5 — 2 /& (Ethidium homod-
imer-1, EthD-1 % "2, Jooh pr i . U248
T H R AR, EAA REdE AN 5 H DNA 456 .
R TR MR 26 G4 B SYBR-14- % 55 75¢ % 28 XU
2 £ (Carboxyfluorescein diacetates CFDA) ~ ¥ % —
L 23 St 28 XU IR 28 (Carboxy dimethyl fluorescein
diacetate, CMFDA) 5%, ‘& I 16E 18 A\ 4 i = 78 22 11 F
TWUF 5 DNA it

KPR gLl 22 A 6, Hh SYBR-14
P B 3 B e . LT 3 o e T R
T HAeVF SYBR-14 #EN, B4 ikt PI A1 SYBR-
14 FRBEFE A 5T A 76 2 (0K 7 3, B PT ReBUAR
SYBR-14 5iff SYBR-14 (152 0 4 JCRRS 7 Qe e 4
. MR A A AT A1 3 R Q%
SYBR-14 Jpl gk i Hs 1, R e 1, R T
QW PI S A AR T, HREA TR, AR T
@ [FI G F 3 % H P A0 2 5 1) XU BHE R 6 7 R 1 IE
AF EERIFER S ERE. BE, ZEARCNHTE
R (Dicentrarchus labrax) B ML 8431 ] & 3 g
(Sparus aurata) 3 5 1 25 5% T 5 B 52 B L 9 By
b, IFEAE T RIFRCR . He 544 PI 4 0RF 7T 310
FAI——DMSO ¥ & X 2 85 (Morone saxarilis) ¥&
T HREURII W, 45 R ZIN, H 10%DMSO
B R TR SR E &, N (88.0 £
2.5 %, 1 2.5%%15.0%DMSO &A% & 17 1)
7 BB SE BRI, U8 (9.0 £1.4) % AT (30.0 +
4.3)%,
6.1.2 {KZEMBK OS> ¢ BN T X 77
BT HIEBE L, ST TSR P I, Ak
BB IE AT, K5y TR E RS T A, SRS TR
K, AN, T 0 e ik A AR ) B L 5 TR
T i I SR 304 5 4 S e ik R e i 2 gt b ik
SR AS] T A AR FOORS T B Ok 250555 TR T RE T
A R AE MK, K2 b ik Sz 56 B 48 0t TR 2R T i
451

F M 1984 #F Jeyendran % 45 RS 7 R K3
Ptk (HOS) 5256 Pl 7 i 58 22 LUk, HOS %2 3
T E AR 2 23 1 RTE, Ja R H sl SO ar T K
R 4603, 5 I K S8 78 € K08 W T HE AR I
I B> W (B e 3 /D, WA R, Tl S
=, LRI AR ae 2 oK, RAEEIE &R E M
TR ) — ok 7 U VRN T

6.2 ZZRI{KINEE

SRR EE TR R = Re R, AT B3R
Ht ATP, HIhRER& B2 W 2R 7 193 77, 217
R TR R bR 2 — 40, 3 TR I £k
AT e 11 % )6 ¥R #F & Rhodamine 123 (Rh123) .
Rh123 & —FFHEIEIE A4 5 PH B 7 10 28 S iR T
RGBT, i Rh123 B G BRI FER R HE
Rtk T B8 IE % . Baulny %6) ] Rh123 QBT 5074
R R WL ORS T £ R4 Th RE AR 1K, He %5144 1%
ER N GRS AR AT SR SRR Th RE 1) AR AL, 3 EY
5T REFMR.

Sk R R 1 S IR E 22 FIR RS 7 FRUIR 5
PR ET BCA L 40 H Rh123 A1 PI R B2 £
FET ot A MK W) 25 B2 FERE 7 O PI FH M
Rh123 B 1% A £k 46 D) BE I35 RS 7 20 PI B 4.
Rh123 BHE s J6 £ 0L 44 Ty 68 (19 75 K5 T 4 PI. Rh123
XUBITEES], % PI.Rh123 XU A PI A E /Rh123
FEPERS T B 90 % 5 52 0 & AR 8 RIEEATIF 50, 1%
AIFHRWT LR AR RER TR GTRE A2
77, ARIUIFFE TAE H ATiE AR R E
6.3 FEREHTEN

T Y (0 45 M SE B T IR ) T R i 1%
HBEREE, W ERBFRETN M — A EERTE.
For MR ¥ 42 £0 R 45 W SE B H PTOFIRY BE A (Acri-
dine orange, AQ) 2 PR Fh /732, (H A PT 4 8 2R 45 )
T YRS R 5 B R E R D, N IFAR T
), mmEks R Rt gkl 50 DNA 1145
& R A R 2 6], T 5 #.55 DNA fil RNA 4
E ) 5 HE RN AR A BRI AR . ROk
(502, WK T, Wi DNA K 57 & B % ot (4
530,.), 5 DNA #1 RNA K # 4 5 % 5 (>
580, - fEM4 RNA B Ab# ., e, 7t =X 4 45
BriG, %7 DNA B 7 B EANAE —F 1§ CGRag e w
J6) » ARG T Y0 25 F B2 5 1% T WA Y SE A
H—/NE GE L B 550 , RERE T EER T AL A%
T KB B AE DNAM2), e 0 3 45 M) R e 2.
Lewin 2 80 AO 4t 56 JF YN 2 K5 T 10 Yo € 3 45
T SE B AT T WF 5T, BRI R -

FEF Y20 i 2544 93 7 (Sperm chromatin struc-
ture assay> SCSA) 1F A& 5 T 1Y Be 45 % DNA 1 42 (1L R
B0 TR R TS R AR S S T R
B DNA, 5 4Lk 0Y me 85 o & & 40 0% 6, 1t 4 £0, )i
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1B MRS T Re IR FF 52 22 DNA XUBE 45 ), ST ne 18
EERFEDRN. FEMERERT AR, F4
A b A8 1 L DU B et R s A SR s 42 B
BT, AR H SCSA B A 20 7 Y 10 i 4584 47
B R 1E .
6.4 DNA &L

BB L U5 LUK (SCGE) H2 R 1 Ostling 25149
HAERR I, F 4 Singh 250 ok, PR 40 i sk E
R E ., LR E B S (Comet Assay) » 52—
bl & AU ST B A A0 B DNA B B 3 i s vk b R
HEABE R BB AR S AR SIRA, B T3
PR b, 7R R WA T, A% B 55 L At A6 0 B A
W AR H RNA. 8 A R A 7 8 BRI, 44
M8 2 8, (B 1% DNA 175 £R £F 48 28 1) 31
Loop) R EER RZB L L. R4
DNA K231 , FIKET, #% DNA R4y 78 K1
FERZFE R, w5 BB, THENRS . &9
A% Z 454, DNA SUEEWT 2, HLW ik N e, B
VKW FHARGT B, e e R &, TRV ER . A
Jil DNA 238, W Bl B B s s, %6 B
AR LN, FEI0 k2 I 5 0 B AT B B U S 5R EE
Ha5E . R, 8 W E DNA I8 350 93 00 5% B Bl
TR K] 2 = Ml 2 5441 12 DNA 32 45 1 2
}EBHO

B AR P PR VK B R T I LA R VR A
FRIE K 0 RS T DNA 8 47 05 15 0, Zilli 2580
SCGE #f 51 & Bl th JI| % 16 % (Plectranthias ya-
makawai )R DNA #1652 E B3 KT8, Ak
AMUSHETAERETFEN TR BT DNA %2
BIANF FERE B4 . Labbe 252178 I ] SCGE #f
SO GR AT M B8RS 7 DNA 35045 72 P2 i 15 1 T AE R
4518 . 56K %53 SOGE % I A [k iZ DM-
SO HALHI E K5 F DNA 1245 & 0L AT 1 53¢, 3= 9
30%DMSO 4% & T 41 DNA 1303k i 55 B S 41 %=
IR, 5% ~25%DMSO G A 5L =5 -

7 TFHECIERFREE

2R FR AV AR B AL A S U A 2 — A
ATEE BB EORS T O RE R T ik T H ATIR R —
AN T R VRO R B RE MR ML IO SR R . RS
TN ESOREENE EEM K, B R A B8R
F7 Bt A — € 58 8, Al g 2 XUk B
FRAEWTERE T - T RS Ha bRl i 45 RN 2R = 1A

KT, 456 7% 1B M d8hr, 8L — AN Fe bRl
ZRER MMM TR RS B — A

CASA REVERN & K F E LR iz shi % fhkis
B R NI RS e bR, BV M TIUN S2 6 R, B
TR ARG AR Y — R Ay, b 2 RO R ks 1R
B B TAGESEAMRE. Bi-EHHHBE T
ST RGN BB AR R, AE H AR FREY)
Her~. HAT, CASA B & A3 8B AF 2% 171 A W FL3h
YR Ty M b 14, dm S & 28R T4 S b B
B AEE A LI, FCM Rl & ST DI 6e, sk fi
PRIhfe, MR SE B SE, 2 M R B R HAF A0 S 7
ik . (B FCM M T R 0 & AR W, o b F st
BETNFRE. B2, % FCM.SCSA.SCGE %+ AR
AN, TR B R, TR LE K,
(k=P

52 3k

[1] Alavi S M H, Cosson J. Sperm motility in fishes. I. Effects of
temperature and pH: a review [J . Cell Biol Int,2005,29:101 —

110.

[2 ] Sansone G- Fabbrocini A Leropoli Ss et al. Effects of extender
compositions cooling rate and freezing on the motility of sea bass
spermatozoa after thawing [J 1. Cryobiology: 2002, 44: 229 —
239.

[3 1 Christ S A Toth G P, Mccarthy H W et al. Monthly variation in
sperm motility in common carp assessed using computer — assisst-
ed sperm analysis (CASA) [J].] Fish Biol, 1996, 48: 1 210 —
1222.

[4 1 WVladic T; Jarvi T. Sperm motility and fertilization time span in
Atlantic salmon and brown trout—the effect of water tempera-
ture [J 1. J Fish Biol- 1997, 50:1 088 — 1 093.

[5] KimeDE;Van Look K J> Mc Allister B G- et al. Computer-assis-
sted sperm analysis (CASA) as a tool for monitoring sperm qual-
ity in fish [J]. Comp Biochem Physiol, 2001, 130C: 425 — 433.

[6 1 Baulny BO,Vern Y L, Kerboeuf Ds et al. Flow cytometric evalu-
ation of mitochondrial activity and membrane integrity in fresh
and cryopreserved rainbow trout (Oncorhynchus mykiss) sper-
matozoa [] 1. Cryobiology: 1997.34: 141 — 149.

[7] Rurangwa E; volckaert F A M, Huyskens G- et al. Quality control
of refrigerated and cryopreserved semen using computer-assissted
sperm analysis (CASAD ; viable staining and standardized fertil-
ization in African catfish (Clarias gariepinus) [J 1. Theri-
ogenology: 2001, 55: 751 — 769.

[8 1 zilli L,Schiavone R, Zonno V. et al. Evaluation of DNA damage
in Dicentrarchus labrax sperm following cryopreservation [J 1.
Cryobiology; 2003, 47:227 — 235.

[9 1 Krasznai Z- Marian T»Balkay I et al. Permeabilization and struc-

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

% 6

M5 GRETREWNTAER

1053

[10]

[11]

121

[13]

[14]

(sl

(161

171

(18]

191

201

[21]

[22]

(23]

[24]

tural changes in the membrane of common carp (Cyprinus car-
pio L. sperm induced by hypo-osmotic shock [J 1. Aquaculture,
1995,129:134.

JiX S;Chen S L; Tian Y S; et al. Cryopreservation of sea perch
spermatozoa and feasibility for production-scale fertilization [J ].

Aquaculture 2004, 241: 517 — 528.

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

Trippel E A. Estimation of male reproductive success of marine
fishes[J1.] Northw Atlatic Fish Sci; 2003, 33:81 - 113.

Yao Z; Crim L W, Richardson G F> et al. Motility, fertility and
ultrastructural changes of ocean pout (Macrozoarces americanus
L.) sperm after cryopreservation [J |. Aquaculture, 2000, 181:

361—375.

Boyer S P> Davis R O; Katz D F. Automated semen analysis. Cur-
rent problems in obstetrics [J 1. Gynecol Fertil, 1989, 12: 165 —

200.

Rurangwa E; Kime D E; Ollevier F; et al. The measurement of
sperm motility and factors affecting sperm quality in cultured fish
[J1. Aquaculture,2004,234: 1 - 28.

Toth G P, Christ S As McCarthy H W et al. Computer-assisted
motion analysis of semen from the common carp [J 1. ] Fish Biol,

1995,47:986 — 1 003.

Ravinder K, Nasaruddin K; Majumdar K C; et al. Computerized
analysis of motility, motility patterns and motility parameters of
spermatozoa of carp following short-term storage of semen([J 1. ]
Fish Biol, 1997,50:1 309 — 1 328.

Toth G P, Ciereszko A, Christ S A et al. Objective analysis of
sperm motility in the lake sturgeon, Acipenser fulvescens: activa-
tion and inhibition conditions[J ]. Aquaculture, 1997, 154: 337 —

348.

Babiak I Ottesen L:Rudolfsen G- et al. Quantitative characteris-
tics of Atlantic halibut, Hippoglossus hippoglossus L., semen
throughout the reproductive season [J 1. Theriogenology: 2006,

65:1 587 -1 604.

Liu Q H: Li J: Xiao Z Z; et al. Use of computer-assissted sperm
analysis (CASA) to evaluate the quality of cryopreserved sperm
in red seabream (Pagrus major) [J]. Aquaculture, 2006, 263: 20
—-25.

Jonas G» Wilson L, Rolf L I. Development of a novel CASA sys-
tem based on open source software for characterization of ze-
brafish sperm motility parameters [J 1. Theriogenology» 2007, 67:

661 —672.

Lahnsteiner F»Patzner R A. Charatterization of spermatozoa and
eggs of rabbitfish[J 1.] Fish Biol: 1999, 55: 820 — 835.

Fauvel C, Savoye O Dreanno C. et al. Charateristics of captive
seabass in relation to fertilization potential [J 1. ] Fish Biol, 1999,

54:356 —369.

Kime D E; Ebrahimi M Nystern K et al. Use of computer assist-
ed sperm analysis (CASA) for monitoring the effects of pollution

[25]

(261

[27]

(28]

(291

(301

[31]

[32]

(33]

(34]

(35]

[36 ]

(371

(381

(391

on sperm quality of fish; application to the effects of heavy metals
(J1. Aquat Toxicol: 1996 36:223 —237.
Zohar Y. New approaches for the manipulation of ovulation and
spawning in farmed fish [J 1. Bull Natl Res Inst Aquac, 1996,
Suppl. 2:43 - 48.
JAERN, R 22 4. B T DR IARE 700 B RN
£ (71 K= 41,2003, 27: 398 — 402.
Billard R. Changes in structure and fertilizing ability of marine
and freshwater fish spermatozoa diluted in media of various salin-
ities[J 1. Aquaculture, 1978 14: 187 — 198.
Li J, Liu Q H; Zhang S C. Evaluation of the damage in fish sper-
matozoa cryopreservation [J]. Chin J Oceanol Limnol, 2006, 24:
370 -3717.
Gill M E; Spiropoulos J» Moss C. Testicular structure and sperm
production in flounders from a polluted estuary: a preliminary
study [J 1. ] Exp Mar Biol Ecol: 2002 281:41 - 51.
Zhang Y Z, Zhang S C, Liu X Z; et al. Cryopreservation of floun-
der (Paralichthus olivaceus) sperm with a practical methodology
[J 1. Theriogenology, 2003, 60: 989 — 996.
Suquet M Dreanno C» Dorange G- et al. The ageing phenomenon
of turbot spermatozoa: effects on morphology: motility and con-
centration, intracellular ATP content. fertilization, and storage ca-
pacities[J 1. ] Fish Biol, 1998.52: 31 - 41.
Ciereszko A»Dabrowski K. Estimation of sperm concentration of
rainbow trout, whitefish and yellow perch using spectropho-
tometric technique [J 1. Aquaculture, 1993, 109: 367 — 373.
Bouck G R; Jacobsons J. Estimation of salmonid sperm concentra-
tion by microhematocrit technique [J 1. Trans Am Fish Socs
1976, 105: 534 — 535.
Piironen J. Variation in the properties of milt from the Finnish
landlocked salmon (Salmo salar L.) during a spawning season
[71. Aquaculture, 1985, 48: 337 — 350.
Williot P> Kopeika E F: Goncharo B F. Influence of testis state:
temperature and delay in semen collection on spermatozoa motili-
ty in the cultured Siberian sturgeon (Acipenser baeri Brandt)
[J]. Aquaculture, 2000, 189: 53 — 61.
Suquet M Billard R» Cosson J- et al. Artificial insemination in
turbot (Scophthallmus mazximus) : determination of the optimal
sperm to egg ratio and time of gamete contact [J 1. Aquaculture,
1995, 133:83 - 90.
Dreanno C, Cosson J» Suquet M. et al. Nucleotides content oxida-
tive phosphorylation: morphology and fertilizing capacity of tur-
bot (Psetta maxima) spermatozoa during the motility period
[7]. Mol Reprod Dev 1999, 53:230 —243.
Liu QH,LiJ, Zhang S C; et al. An efficient methodology for cry-
opreservation of spermatozoa of red seabream, Pagrus major
with 2-mL cryovials [J 1. ] World Aquacul Soc,37:289 —297.
Warnecke D Pluta H J. Motility and fertility capacity of frozen /
thawed common carp (Cyprinus carpio L.) sperm using
dimethyl-acetamide as the main cryoprotectant [J 1. Aquacultures
215:167 — 185.

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

1054 i OE kR 2 H14%
[40] Lahnsteiner F» Berger B, Weismann T et al. Changes in mor- sess sperm-membrane integrity [J ]. Int J Androl, 1991, 14:278.
phology: physiology, metabolism, and fertilisation capacity of [47] Cosson J. The ionic and osmotic factors controlling motility of
rainbow trout semen following cryopreservation [J 1. Prog Fish fish spermatozoa [J 1. Aquac Int,2004,12: 69 — 85.
Cult> 1996 58:149 - 159. 48] Lewin L M, Golan R Freidlin P: et al. Comparative study of
[41] Magyary I, Urbanyi B> Horvath L. Cryopreservation of common spermatozoal chromatin using acridine orange staining and flow
carp (Cyprinus carpios L.) sperm: I1. Optimal conditions for cytometry [J 1. Comp Biochem Physiol, 1999, 124A: 133 — 137.
fertilization [J 1. J Appl Ichthyol. 1996,12: 117 — 119. [49] Ostling O, Johanson K J. Microelectrophoretic study of radiation-
[42] RwmB, S4%, T8, S RAABRARCHEILINDREBERE induced DNA damages in individual mammalian cells [J 1.
fll R IR A (D). 3, 2003, 24: 311 — 317. Biochem Biophys Res Commun, 1984, 123: 291 —298.
[43] Cabrita E, Robles V, Rebordinos L. et al. Evaluation of DNA [50] Singh N P,McCoy M T, Tice R R. et al. A simple technique for
damage in rainbow trout (Oncorhiynchus mykiss) and gilthead quantification of low levels of DNA damage in individual cells
sea bream (Sparus aurara) cryopreserved sperm [J 1. Cryobiolo- [J1.Exp Cell Res,1988,175:184 — 191.
gy»2005,50: 144 — 153. [51] Kassie F Parzefall W, Knasmuller S. Single cell gel electrophore-
[44] He S, Woods L C. Effects of dimethyl sulfoxide and glycine on sis assay: a new technique for human biomonitoring studies [J 1.
cryopreservation induced damage of plasma membranes and mito- Mutation Res;2000,463:13 —31.
chondria to striped bass (Morone saxatilis) sperm[J]. Cryobiol- [52] Labbe C> Martoriati As Devaux As et al. Efect of sperm cryop-
ogy:2004,48: 254 — 262. reservation on sperm DNA stability and progeny development in
[45] Jeyendran R S; Van der ven H H: Perez-Pelaez M. Development rainbow trout[J]. Mol Reprod Devs 2001:60: 397 — 404.
of an assay to assess the functional integrity of the human sperm [53] R, TAR4, 227 5o 4 i s el vk A T IR IR AR A7 19
menbrane and its relationship to the other semen characteristics B8 (Pagrosomus major) ¥& T DNA #1145 [J 1. ¥ 514,
[71.] Reprod Fertil, 1984, 70: 219 — 228. 2005, 36:221 —225.
[46] Lemeo A M, Giambersio A M. water-test: a simple method to as-

Review of assessing sperm quality in fish

JI Xiang-shan''?, CHEN Song-lin?,ZHAO Yan'
(1.Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture: Yellow Sea Fisheries Research
Institute; Chinese Academy of Fisheries Sciences, Qingdao 266071, China: 2.Animal Science Institute; Shandong Agriculture Univer-
sity> Taian 271018, China’

Abstract: The quality of sperm of fish species has not been emphasized. In fact, poor sperm quality and quan-
tity could be a limiting factor in propagation of some species such as Cynoglossus semilaevis and Verasper
variegatus . In the present paper several parameters such as sperm motility density, morphology: membrane
integrity were used to precisely assess quality of fish semen;among which the most conventional evaluation
method was sperm motility; which correlated strongly with fertilization success rate. Duration of sperm
motility and percentage of motable sperm are usually considered together. Fertilization rate of sperm can di-
rectly reflect sperm quality. Sperm membrane integrity, Mitochondrial function and chromatin structure in-
tegrity can embody sperm quality. In the recent yearss methods of evaluating sperm quality such as computer
assisted sperm analysis (CASA) s flow cytometry (FCM) analysis, hypoosmotic test (HOS) and single cell
gel electrophoresis (SCGE) s were developed. This paper reviewed methods of sperm quality assessment in
fish in order to promote its development in China. [Journal of Fishery Sciences of China,2007, 14 6): 1 048
—1054]
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