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WEAAREREXAEEXB R T E XA R 5 (FSQAS-2000) #t 46 . ¥ K&  FHHA T
BURYHREBRESERFEORTF EXRARERSGT, FH B &KE 503 E(VCL) . F
HELEHEE(VSL) FH K EZ 5#E E (VAP) . FH B 50 A £ (MAD) | Pl R A K # 5K
FREENEMESASRATTRITFLRAR. XL T ARABEE pH UK 4 Mg™*
WRTERA L BERNE N, AREREN. G EHFRNBEEARK L EEAL
S5 %, % 10 mOsm-kg ™" ; 42 63 fu ¥ |K 43 % 20 mOsm- kg ™' ; R Y 8% &, % 30 mOsm-
kg™, ARWBHEE S FNF M VCL.VSL. VAP YL KR F & £ 3 7= 4 B % (P<0.05) &
BEE(P<0.01) ¥, MERHPHRT AAEEFHERSE LA, K BEHE
BT W3 s 4, B P44 50 & JE (MAD®s ™) = & % (P<0.01), pH & 1K, ¥ F # MAD
Ao NAEEWHREPH 25 W BEMALSE pH 7.5, P4 ¥ KGRy E pHE.5, ¥4
ME SR TFHER PN 5 mmol- L™ MgClL, B, 2 %R FHW3HEHEEEERY
(P<0.01) o %AW E AN T A 54 FRF B IE K B % 10 mmol-L ™" Tris-HCI +5
mmol-L ™" MgCL,,pH 7.5; 48 fu % [k 6t % KB F #E %K % 20 mmol-L ™" Tris-HCI + 5
mmol-L ™" MgCL, ,pH 8. 5; % %y 43 # % 7 8 F ¥ 7 % % 30 mmol-L ™" Tris-HCI +5 mmol-L ™}
MgCl,,pH 8.5, AR BERABAME 4 RGBT EH B X BRTEBEHL XA,
TR EHH R* =0.8296 (P <0.01) ;448 R* =0.9860 (P <0.01); ¥ K& R® =
0.9622(P <0.01) ; & # R* =0.9477(P <0.01), AR %M E 4 B LB FHFHERXR
FEERBEHEEEAX M,
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Abstract ; The digital analysis technique of sperm quality assessment in fish has provided reliable reference
evidences for the effects and the damage mechanism of cryopreservation, genetics and breeding, etc. From
the study using fish color sperm image analysis systems ( FSQAS-2000) conducted on the cryopreserved
sperm of Chinese sturgeon( Acipenser sinensis) , Amur sturgeon( A. schrenckii) , Siberian sturgeon ( A. baerii)
and paddlefish ( Polyodon spathula) under different activating mediums, the most parameters, including the
curvilinear velocity( VCL), the straight line velocity (VSL), the angular path velocity ( VAP), angular
displacement( MAD) and percentage of motile sperm, etc. were compared for the first time in China. The
influences of activating mediums with different osmolality, pH and concentration of Mg”* on the parameters
were also analyzed in the study. Our results indicated that: First, the osmolality of activating medium for
the sturgeons mentioned above was quite low, among them, the lowest for Siberian sturgeon (10 mOsm -
kg™'), the highest for paddlefish(30 mOsm-kg™'), the middle for Chinese sturgeon and Amur sturgeon
(20 mOsm-kg™'). Second, it had a significant( P<0. 05 or P<0. 01)influence on VCL, VSL, VAP and
percentage of motile sperm in cryopreserved samples. Third, pH of activating medium had the most
significant difference on MAD (P <0.01) among the parameters, and it was lower and MAD was lager.
Fourth, the most appropriate pH was 7. 5 for Siberian sturgeon and 8. 5 for Chinese sturgeon, Amur
sturgeon and paddlefish. And last, the velocities( VCL, VSL, VAP) had significant increases( P<0.01),
when MgCl, (5 mmol-L™") was added into activating medium. In conclusion, the appropriate activating
mediums for the cryopreserved sperm of Siberian sturgeon, Chinese sturgeon and Amur sturgeon, paddlefish
were 10 mmol - L™ Tris-HCl + 5 mmol - L' MgCl,, pH 7.5, 20 mmol - L' Tris-HCl + 5 mmol - L™*
MgCl,, pH 8.5, 30 mmol-L ™" Tris-HCI +5 mmol-L ~* MgCl,, pH 8.5, respectively. Using the mediums
to activate sperm, there were highly positive linear correlations ( P <0. 01) in percentage of motile sperm
between prefreeze and post-thaw sperm. R” was 0.83, 0.99, 0.96, 0. 95 for Siberian sturgeon, Chinese
sturgeon, Amur sturgeon and paddlefish, respectively.

Key words ; sturgeon ; computer-aided sperm analysis (CASA) ; cryopreservation; sperm motility
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W BT IR W B 74 10 ) 63 ( Acipenser
baeri) . 48] (A. sinensis ), B W83 ( Polyodon
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ERBBORIEARAERE, (BXRA X EEBRA
TAHEE, FRAKREE, ATE NI RE4EHE
FLIR HE, BY R, IR TLE AN 2 ) T MO
TR AR, ERREE 4 CTHY. &
oz LW E G, RS BERHTERAN, AR
ST ARIR S R AT

R1 4HB[EWEREEXES

Tab.1 The information for collecting sperm of four sturgeons

e R REmE (48-7 ) FALR FEH(E) REERE(mL)
species collecting site collecting time source of fish number of male fish quantity of sperm
Fh4kE A. sinensis #WJLE B Yichang 2005-10 B A wild 3 100
FEEFI AT A. baerii ¥4t +1E Shiyan 2006-04 F:74 farmed 4 30
S EGHF A. schrenckii #idt13E Shiyan 2006-04 Fi75H farmed 3 30
W5 P. spathula #4L3H M Jinzhou 2006-05 Fi75H farmed 5 50
1.2 RFERFE BEE AT B E A g3 A 5

B R A IE /G H9 Linhart 4 A1 Liu
&0 e, SRS HBRE L3 BY, FHEA
W HIFS BEUE & 50 mmol -L ™' BE#E +20 mmol -
L~ Tris-HC1+0. 5 mmol-L ™" KCl; Fr4e43 158 K
SR RRWE 2 75 mmol - L~ EEBE +20 mmol -L ™!
Tris-HC1 +0. 5 mmol -L ™' KCl; Bt Wy 3 # B
>4 100 mmol -L ™' JE¥## + 20 mmol-L ™ Tris-HCI +
0.5 mmol-L ™ KCl, i B® M pH Y% 8,
BAWET 4 Tk T 30 min J5, ALK E
H8% ~10% HHEE, B5), AP 0.5 mL &4
(IMV, %H) 2%, RAFERBREIBRE N O
CHRFP R (kryo. 550-16 , 3 H ) #1, FERAE
Bk 0 CHIE,3 Cmin'FEZE -5 CT;5 T-min™
% -15C;10 C-min"'PEZFE -25 T;20 C-
min "' ZE - 80 C; &5 ¥4 5 min, FEIRZE R
& , BB R FRRAR B , 3L B
RA(-19% C) P RFE. RE1INHBL LG, BUE
1.3 @EER

BRAEBETRELI AU LE, U, 7
38 ~40 Tk 8 s BT B4 IGABITE
4 CHKFERIR, R

FEEER EWRE—Z 1 mg-mL™" PBS, A
50 WL FRIIETER . ARG IMA 0.25 pL %k5, &
M ERARREL N 1:600, 37 BIRS],7E 10 x 10 £
B4 (Leica DM 2500 & [H ) T &k, [F i R4
(JVC TK-US0EG, HA) ., FRIBIER T A
BEFNRFY 47

mmol -L "' 10 mmol -L "' 20 mmol -L ~* 1 30 mmol -
L' Tris-HCl 20 S %k, pH 3% 8, X HR
ZH R ZR KBS

pH stk A5#E H 8%  F Tris-HCl i pH
(Delta320, H1[E) 43 54 6.5.7.5.8.5 1 9.5 ¥
EHER, Hd, WEAEE % 10 mmol -L ™" Tris-
HCI; kg | 5t R34 20 mmol -L ™' Tris-HCI; £
W1#3 % 30 mmol-L ™" Tris-HCl, i i 28 Fi 261K

Mg™* s§ kM &A% R 4B Tris-
HCl1+2.5 mmol -L™'.5 mmol -L ™" .7. 5 mmol -
L™'#1 10 mmol - L™ MgClL, ¥ &K, H, 7
{GF)EEZ A 10 mmol - L "' Tris-HC1, pH 7. 5; g
3. 5 KA A 20 mmol - L~ Tris-HCI, pH 8. 5; &b
W3 A 30 mmol-L ™" Tris-HCI, pH 8. 5 375 X I
4,

bR, BEGE —XEETEA 1
BUEW IS, 29 20 min 5ER, FITEE 3 K.
BT 3o R 2H X 2R 1 /K MRS W o
1.4 &R NFSETE N

BFBUE B RERAGER AN RS
B &4 (FSQAS-2000) (H EK =R 5B
LKA ARNTREGEAGRARKS
WD) #EATT . K FIE0E )G B 0R 30 s #17—K
FHIEMGRE, EBEIEE 3 min, B4 F5E
B R 38,7200, RAKRNSHRE N B/NFHE
25 1R R s HHT BEY 150; A BN F iR/ NELEE
20 pm-s ;B EETRPDELEE 5 pm-s™;C
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FRETRANAEREE 1 um-s™ . REXNENF

3B R A AT AR S i

1.5 BRSH

RGFSEE R A SPSS #AT 0t I
YRR Y LB Paired-Sample T Test, £
¥ One-Way ANOVA, P<0.05 hiBEZER,
P <0.01 AR BEESR

2 4R

2.1 BEEXHEENIHIRE
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Tab.2 The post-thaw sperm motility of several sturgeons stimulated by activating medium with different osmolalities

60 s Hﬁm?}%%‘éﬁﬁ (%) Slfiﬁﬂﬁé;’% SI_ZiSJEé;’% Slfiﬁ%ﬁé ]
Ak R rate of moving sperm at the BEHEE BEHEE BEHEE s 1)
species activating medium 60 second after stimulated (pm-s~1) (pm-s~1) (pm-s~1) MAD
A% B% C% D% VCL VSL VAP
S5mmol-L~' Tris 53.26 9.67 19.87 16.17 89.94+13.74> 43.89+13.62" 49.55+14.35"  42.40 +4.40°
10 mmol-L~' Tris  65.87 19.9%4 11.02 3.18 112.96+13.18* 65.61 +20.61° 62.60 +8.57*°  58.68 +6.39"
ﬁf’f (fiﬁ 20 mmol-L ' Tris 55.93 13.50 14.79 15.78 92.64+12.66° 48.74+15.76° 53.78+9.97°  43.31+6.52"
30 mmol-L™' Tris 46.18 25.63 18.34 9.85 79.96+14.72° 42.83+14.34° 45.15+12.33° 46.09 +7.28°
E3 e 41.32 11.36 26.92 20.40 62.28+12.48° 37.34+13.25° 42.42+10.53° 44.74 +8.63°
5mmol-L~' Tris 63.03 19.29 7.61 10.07 81.88+9.26" 23.27+4.90" 32.06+6.78"  39.86+4.29
10 mmol-L~' Tris 63.42 18.28 5.97 12.33 84.14+11.52° 25.28+4.13® 34.23+6.08® 40.09+5.26
qufffjm 20 mmol-L ! Tris 64.18 20.92 9.14 5.76 104.62+14.37° 29.37+4.23*° 40.97+6.85*  42.96+3.61
30 mmol-L~' Tris 57.26 15.57 17.64 9.53 72.18+12.75° 22.23+4.87° 30.02+4.32°  40.66+5.20
E3 e 55.25 13.69 14.38 16.68 74.22+10.29° 22.85+3.16° 31.71%6.45°  40.20+5.32
5mmol-L ™' Tris 45.92 17.79 21.78 14.51 103.70+13.45° 49.19+6.46° 59.99+5.13°  51.85 +4.62
10 mmol-L~' Tris 48.95 21.40 21.73 7.90 118.74+13.49® 57.09+6.23° 71.87+5.55"° 51.38 +3.64*
N iﬁﬁkii 20 mmol-L~! Tris 57.68 20.88 14.85 6.59 139.32+12.10° 68.9+7.65*° 82.91+5.90*  59.19 +3.38
30 mmol-L " Tris 46.54 18.69 20.06 14.71 115.10+13.13° 56.06£6.29"  68.64 +5.82"  55.79 +4.61°
E3 e #4.37 1651 22.71 16.41 100.16+13.75° 45.02+6.72°  56.66 £5.45°  52.12 +4.98"
S5mmol-L ™' Tris 50.31 15.72 19.69 14.28 61.86+11.45° 22.61+5.81" 27.05+6.16° 53.72 +7.14%
10 mmol-L~' Tris  52.10 34.13 3.59 10.18 64.02+10.17° 21.75+5.25° 28.34+7.13°  54.68 +8.13?
P%%Ifla 20 mmol-L ' Tris 61.85 16.10 8.47 13.56 94.00+16.86° 42.51+10.50*° 52.34+13.92"  44.86 +9.09"
30 mmol-L~! Tris 66.17 17.29 3.76 12.78 130.44+12.48° 44.07+7.33*°  69.47+8.23"  58.99 +4.32°
E3 e 50.96 13.79 16.51 8.74 62.30+10.77° 2L.77+5.00° 27.99%7.29°  56.38 +5.20°

T RPR—EA, A EAIREARZ TR SR, HBFRRK LS (:a 5 b;b 5 c WIE) REBFEEF (P <0.05), AR

FREBEI LR (I 2 5 c WHE) REHRBEESR (P <0.01)

Notes; The continuously different letters in the same line show significant difference (P <0.05), and the uncontinuously different letters
show highly significant difference( P <0.01)

B F| L&

TR SE 41 BORE TP il 2%

I ER AT 0 D RRFIERH 13X — &%, 10 mmol -

B3 E (VCL) VF¥ HZ & 33 B ( VSL) fF
¥t i s B (VAP) ¥im X 4, Hd,10
mmol-L ™ Tris 40/ VCL.VSL fl VAP 5.5
H A SCI0 40 Fixt FR4H AR AR B2 (P <0. 05) B
WEBE(P<0.01) 25, T 10 mmol-L " Tris 41
HIAEF P30/ 8 (MAD) 5 K (P <0.05) , ¥
HZERAWE TFHEITEBTEL, 30
mmol-L ™" Tris 24 VCL.VSL #1 VAP 7£ jif 5
WP, BRTXRA, I E YRR E{A
FIWEHRE RIS WS & BT LR FHiEs)
BE B R RS FRHE3EE, 60 s

L~ Tris 20/ A K5 Jr o5 LB, 1 D %
. 4R 30 mmol-L ™" Tris 40K B N5 F7E A
IR A P&, B A +B WERET 10
mmol-L ™" Tris 45, i X R4,

waE RSN TR VCL,VSL fi
VAP 5 Fxt R4, Hd,20 mmol-L ™" Tris 41
) VCL.VSL F1 VAP £, 5 H fth S5 36 25 Fi % B
HUBHFERZE (P <0.05) HikBZE (P <0.01)
E5. MAD 5HAth 5L 4 Fxd R 4 Heiews A 7+
mL,EXEEES, WIHEREIRITSEEEL
JEEI , 205 i 28 X AR B VR A Y 3 B Bk
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TCESIR . 30 mmol-L ™" Tris 41/ & TS ¥ 5% I8
HIBRTLBEER, 60 s ENERFE I ETR
42 20 mmol-L ™" Tris () A K& ,D HEK,

¥ K&  FrALEAEAR TR VCL.VSL fl
VAP BB Xt R4, HH,20 mmol-L ™" Tris 41
) VCL.VSL i VAP 5, 5 HAth Sk 4 Fxy iR
HIWBHFERZE (P <0.05) ik B3& (P <0.01)
2% 5 mmol-L™" Tris 41 VCL. VSL fl VAP
St EANBE LB EZS, B 30 mmol-L™" Tris
ZH1) MAD 5 H A SCERH FIxT A WA B E
Z57(P<0.05) 4, HAth Sk 41 Foxd B 4 8] 3 0
BEEF, 60 s Bf W HKE T 7T E T8 - 20
mmol-L ™" Tris i A &EE ,D KEK.

& 6 30 mmol - L~" Tris 41 ¥ VCL,

£3 TF pH WK ERXNIIMBEFERNSHHRE

VSL il VAP 7E i LI H X R A & . T
5 mmol - L™ Tris 41 #1 10 mmol - L™" Tris 240Ky
VCL,VSL fl VAP 5xf A LB T2 7. 30
mmol -L ™" Tris 1/ MAD #5%& , £4R5 5 mmol -
L~ Tris £1.10 mmol-L ™" Tris ZAF1% 4 T B &
25,8520 mmol L' HEAEBEEF(P <
0.05) , 60 s B ERAFIE 7 M E 558 & 30 mmol -
L~ Tris fy A %85 ,D B 1%,
2.2 pHXFBEENHIRME

AEFPEEREFH pH AR, BFER
Gt R, B TRBRR ST R A &, 3 pH
ARER A —LHUE, 3% 3 31l T AR pH MBS

WXt 4 PR AIFIETE H B EE

Tab.3 The post-thaw sperm motility of several sturgeons stimulated by activating medium with different pH

60 s B FX) KNS 1 (% )

Rl

FHEL

i L g

Fha %ﬁ%ﬁ rate of moving sperm at the B B E beip i qszgz;b??ﬁg
species a;:le‘(’i?;l;g 60 second after stimulated (pm-s 1) (pm-s 1) (wm-s -1) ( M:D )
A% B& CH% D& VCL VSL VAP

pH6.5 60.38 17.42 11.34 10.86 99.96+14.72° 42.83+14.34> 45.15+12.33"®  46.09 +7.28°

pH7.5 67.17 20.63 8.32 3.88 112.96+13.18* 65.61+20.61* 62.60+8.57*°  58.68 £6.39°

ﬁff(fiﬁ pH8.5 62.93 17.54 9.79 9.74 92.64+12.66° 48.74+15.76" 53.78+9.97°  53.31 +6.52"
pH9.5 58.22 19.67 9.87 12.24 89.94+13.74° 43.89+13.62" 49.55+14.35°  52.40 +4.40°

gk 41.32 11.36 26.92 20.40 62.28+12.48° 37.34+13.25° 42.42+10.53° 47.74+8.63 b

pH6.5 63.03 19.29 7.61 10.07 99.48£15.21° 23.27+4.90°  32.06 +6.78°  39.86 £4.29°

pH7.5 63.42 18.28 5.97 12.33 102.14 £10.52®% 25.28+4.13°  33.03 £6.08°  43.91 +5.77°

quiﬁw pH8.5 64.18 20.92 9.14 5.76 104.62+14.37*° 29.37+4.23*  40.97+6.85*  58.96 £3.61°
pH9.5 57.26 15.57 17.64 9.53 94.54+5.75" 28.03+2.81*  38.87+4.32%  58.27 £3.20°

gk 55.25 13.69 14.38 16.68 74.22£10.29° 22.85+3.16° 31.71+6.45°  40.20 £5.32°

pH6.5 53.92 17.79 16.78 11.51 125.30 +14.45% 49.19+6.46°  73.56 +9.52°  39.21 +4.62°

pH7.5 55.90 21.40 4.73 7.79 132.78+13.49*° 57.09%6.23"  82.37+7.51*  55.18+6.34°

" if:ﬁjkii pH8.5 57.68 20.88 14.85 6.59 139.32+12.10*° 68.99+7.65°  82.91+5.90*  69.19 +3.38
pH9.5 46.54 18.69 20.06 14.71 120.86+17.11" 56.06+6.29>  77.64 +3.82%  60.76 £5.61*

gk 4.37 16.51 22.71 16.41 100.16+13.75° 45.02+6.72°  56.66+5.45°  52.12+4.98°

pH6.5 61.37 15.72 10.69 12.22 120.04+17.39*° 23.54+6.46°  31.17+6.49°  43.72 £9.11°

pH7.5 65.00 14.13 8.52 12.35 119.68+17.25*° 28.10+5.25"  65.42+7.85>  54.68 £10.13°

P%%ﬁla pH8.5 66.17 17.29 3.76 12.78 130.44+12.48° 44.07+7.33*  69.47+8.23*  64.86 £9.09°
pH9.5 61.85 16.10 8.47 13.56 104.74+14.56° 42.51+10.50* 68.00+11.17°  59.23 +4.17°

gk 50.96 13.79 16.51 18.74 62.30£10.77° 21.77+5.00" 27.99+7.29°  46.38 £5.20°

T RPR—EA, A EAIREARZ TR SR, HBFRRK LS (:a 5 b;b 5 c WIE) REBFEEF (P <0.05), AR

FREBEI LR (I 2 5 c WHLE) REHRBEESR (P <0.01)

Notes; The continuously different letters in the same line show significant difference (P <0.05), and the uncontinuously different letters

show highly significant difference( P <0.01)

& 14 A 26 B A LB 4 T B9 VCL,
VSL #1 VAP ¥ T4, HA,pH 7.5 i
VCL.VSL fl VAP 5, 5 H A S % 25 A 4
HEAFE B (P <0.05) BARBE (P <0.01) £

5o ULHAE LE) pH STE BT B E R FE TR
ShEEE, MR T pH 7.5 48 MAD B R TH
fesEgmH AN A SH(P <0.05) , HAhid T 5
XHRA B, MAD LR EFEZR, B yEE
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WAEIZIALE 0 B N B pH XHE T 1932 i3l T B
ERW, [FE,60 s BEIERETE IMER pH 7.5
I A F5im,D K&k, Frll,pH 7.5 NiZR
PO A RS54 0E W B B3 pHL

wied TR LRAKTH VCL.VSL f
VAP ¥ F 5t B4, H,pH 8.5 41 VCL,
VSL #l VAP 55,75 pH 9. 5 41 %, VSL
M VAP Jo& 7 4b, 5 HAh S 3w 40 A R4 LA
ERE(P<0.05) 8k BF(P<0.01) 2R, H
HEERZA R, pH 8.5 4149 MAD 5 pH 9.5 41K
TEREBE5pH 7.5 HANRAFEREER

(P<0.05),Tfi5 pH 6.5 HfF R BEE R (P <
0.01), &l 1% pH 6.5 HIEHAGHIKIE 60 s B}
BiE S Il I 2 5 pH 8. 5 4 7E K s
60 s BB E . AEHFTEEH,pH 6.5 4
BRE T JLEAE ReR% , 1 pH 8.5 LAKE FII 2
BIEFRE3RE, BT, MAD {Hig/), LI
FHEEBREBA, K pH METEBR SR T
e 2 sh, T B R T s Y B, 60 s AR
GAEE M ER pH 8.5 419 A BEE,D K&
fio LA pH 8.5 [ 2 2 Hh AR 65 5 A 108 W B B
& pH,

B 1 4 pH 6.5 HIRHEE
BiE 60 s 933 ShPLE A
Fig.1 The moving track of post-thaw sperm of A. sinensis
in pH 6.5 test group at the time of activated 60 s

¥ K&  FrASRYRFH VCL,VSL fl
VAP ¥ F 5t B4, H,pH 8.5 41 VCL,
VSL fil VAP &5, 5XRANBAREBEER
(P<0.01), T pH 6.5 4K MAD 1K, 5 pH
8.5.pH 9.5 X IMAHBAHRBEZER (P <
0.01), pH 6.5 A Fizsh# il 2 itz 3
R 60 s BFHIIETE )M E 2 pH 8.5 HI A
B5,D %5K. FrUA pH 8.5 NiZE & KRG
BUE W BE pH,

Revf) 63 A LS T VCL,VSL I
VAP ¥ F 5t B4, H,pH 8.5 41 VCL,
VSL 1 VAP & & , 5 X R4 L4 VCL 1 VAP 2
MmBEER(P<0.01),VSLEBZEXRF (P <
0.05), 1fi pH 6.5 AN K MAD &5, 5
pH8.5 fipH 9.5 HHLBARBEEZR (P <
0.01), 5pH 7.5 WA BEZEZR (P <0.05),
pH 6.5 NG Fizsifll B 2 ez sk, 60 s
B ERETE I E 2 pH 8.5 49 A &85 ,D

B2 spdedq pH 8.5 HREE
BiE 60 s 933 ShPLE A
Fig.2 The moving track of post-thaw sperm of A. sinensis
in pH 8.5 test group at the time of activated 60 s

KA, Fril pH 8.5 [ % 2 RL W &3 K IS W
H5iE pH,
2.3 Mg & ENKRE

B K IR 4 AR BIE B P ImAGE 4
YR Mg, B B E IR BB BB sh
HE, F4FH T ARREWRE Mg™ B8 B R 4
MRAHTHEE NSRNER, NRATTEL 4
#5348 B VRIS IR W P A 5 mmol -L ™" MgCl, 7]
BERSREN VCL,VSL f1 VAP, fiA LI
EXHRA LR ERE (P <0.05) Bk B# (P <
0.01) 5%, B Mg** g TR X TLEW.
B P ARAFAIRL IR A9 5 mmol -L ™' MgCl, 41 53
HSCIH T R A BE 2 5F (P<0.05) 4h, H
fh 2 FhER AR LI H AT RA TE R, 4 F
#4560 s A VRIETE ¥ 2 5 mmol - L~}
MgCl, 41/ A %, D K&k, FTLL 4 Fiéda
BIFAEBIE W A 5 mmol - L' MgCl, [ 2%
EEMWEE,



63 Wi 5% TR B X LR A R BOE VR A LR 717
*4 FTREMRER MgCL, HiE BN LMEERRETNSERI T
Tab.4 The post-thaw sperm motility of several sturgeons stimulated by
activating medium with different concentration of MgCl,
60 s B FKETE J1(% ) SEHIh R FHELE EHIRgER SEHtEah
e HER rate of moving sperm at the BEEE BEEE BEEE KA
species activating medium 60 second after stimulated (pm-s~t) (pm-s™t) (pm-s~t) (°-s™)
A% BH% CH® D& VCL VSL VAP MAD
2.5 mmol-L ' MgCl, 60.38 20.63 11.34 7.65 118.86+11.61° 65.01 +14.55° 64.97 +12.13* 56.89+7.08
5.0 mmol-L ' MgCl, 66.26 18.79 11.13 3.82 126.74+10.42* 74.03+10.13*° 76.%2+9.40° 57.38%6.69
FsweE 75 mmol-L ' MgCl, 62.93 17.54 9.79 9.74 121.32+12.32% 64.14+15.12® 62.63+9.87° 58.51 +6.53
A. baeri 10 mmol-L™' MgCl,  58.22 19.67 9.87 12.24 109.48+13.79" 60.93+13.20" 60.80 +14.05° 59.44 +4.48
L-! i
10 mn;‘l’{l 7L 5 Tris 65.87 19.94 11.02 3.18 112.96+13.18" 65.61 +20.61° 62.60+8.57" 58.68£6.39
2.5 mmol-L ' MgCl, 63.03 19.29 7.61 10.07 108.48+15.17° 37.37+6.05*° 41.06+6.78° 59.86+4.29°
5.0 mmol-L ' MgCl, 70.15 17.34 8.52 3.9 122.34+18.33" 38.40%6.78" 49.79+6.62° 67.55 +4.00°
AL 7.5 mmol-L ™' MgCl, 63.42 1828 5.97 12,33 102.14+10.52° 33.80+7.18% 40.23+6.18" 58.27+3.29%
A. sinensis 10 mmol-L™' MgCl,  57.26 15.57 17.64 9.53 94.54+15.75° 27.63+6.87° 36.48+7.91° 53.91+5.77°
. -1 1
0 mn;‘l’{l ;“ 5 Tris 64.18 20.2 9.14 5.7 104.62+14.37° 29.37+4.23" 40.97+6.85b 58.96+3.61"
2.5 mmol-L ' MgCl, 53.92 17.79 16.78 11.51 141.30+14.49" 69.86+6.46" 88.56+6.52%  59.21 +4.62
5.0 mmol-L ' MgCl, 62.41 18.85 15.52 3.2 151.78+15.23* 77.61+7.49*° 94.17+6.90 68.61 +4.44
PR 7.5 mmol-L'MgCl, 59.90 19.43 14.70 7.77 142.78+13.49° 67.59+6.23° 85.37+7.51° 60.18£6.34
A schrenckii 10 mmol-L~ 1 MgCl,  46.54 18.69 20.06 14.71 120.86+17.11° 56.06 £6.29° 77.64+6.82° 60.76 £5.61
. -1 1
0 mn;‘l’{l ;“5 Ths 57 80 20.85 1468 6.58 139.32:12.10° 68.9+7.65> 82.91+5.90° 69.193.38
2.5 mmol - L'MgCl, 65.00 14.13 8.52 12.35 130.68+17.25% 43.10+5.25" 69.92+7.85" 54.68+10.13°
5.0 mmol - L™ 'MgCl, 71.02 16.91 7.45 4.62 142.82+17.58° 53.73 +4.44% 78.92 +6.72% 63.39 +8.57%
By 7.5mmol -+ L 'MgCl, 61.37 15.72 10.69 12.22 120.04 +17.39" 42.51 +10. 50" 76.17 £6.49* 53.72 +9.11°
P. spathule 10 mmol - L™'MgCl, 61.85 16.10 8.47 13.56 104.74:x14.56° 23.54 +6.46° 68.00 =11.17° 55.23 +4.17°
. -1 1
80 mmol-L™"Trs o5 17 17 99 3.76 12.78 130.44+12.48" 44.07 £7.33% 69.47 £8.23% 64.86 £9.09°

pHS8.5

T RPR—EA, A EAIREARZ TR SR, HBFRRK LS (:a 5 b;b 5 c WIE) REBFEEF (P <0.05), AR
FREKEE(IN: a5 c M) RAREFER (P <0.01)

Notes; The continuously different letters in the same line show significant difference (P <0.05), and the uncontinuously different letters
show highly significant difference( P <0.01)

2.4 BTREFREFLRILE

Bl 3 T 4 53 B9 R T TR HI 4 FhéR 6
PSRN B FRER, NEFTE H %
AT AR TR, B3 T 420 s L ks
HWRFHFITE N 390 s; 5 REBHIET Harh
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rate of sperm motility
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N
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Fig.3 The rate of post-thaw sperm motility at

the each time after activated

360 s; RLWIEFHIKE FHF i, 4 300 s Z£ 4
240 s Bij ,4 FHER £ B F T 318 R 60% LA
{8240 s UG, eI B3R T ETE R SET
R, HAth 3 FhéFAKET7E 330 s 5, FRE RS
AT T 60% o

10049
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rate of sperm motility
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time after sperm activiated
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the each time after activated

o KT A schrenckii
4 4 FEAEBEEESSHMBENETFEE

Fig.4 The rate of frsh sperm motility at
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BG4 RERB T TP EMEA R E
HIGEME T o ARSI S KA 300 s, PE{HFIEA]
MR R 270 s, 4 FPERENEF7E 180 s LUFEH
SFT 60%,

T 4 FPEFE G RUE R TR E M
YELR MBI 4047, R B AT AR LHEK R =
0.8296( P <0.01) ; h4E#3H R* =0. 9860 (P <
0.01) ; ZEmpfEY R* =0. 9622 (P <0.01) ; 52 (K467
R’ =0.9477(P <0.01) , VAR GHIJG 4 FRfA
B ERFEE R BE R IEMAEXM,

3 g

3.1 aFBFRARNAE

TRV FIE 408 R4 (CASA) 27
W BREE .. BHERS T T BMEARS
Z BRI ER R BREREHHEAR
ZRGA RS (BME . FEV AR TR
PLE) 4k ( Micro Image v 5. 0., SQIAS-1000.
DL K FSQAS-2000 %) X F A e i R 17
AL TR T o WIREAR BN 7S
AEFE2ERR SR, LUR FEE SR B9 R i 58 3 22
L P AR LA T35 e e e

BRBTFHE RN ZP) L 1985 £ H
Cosson & " sk 4 Y BF S FFI6 19, 24t 5E
MEEERE TS R R, BB Gk F A, IR
HRE EIA T B ERE I ER PR, B
FEAME PRz, AR RaTE, S T2
BFUaEEFE RN . EIEFRITEVHE)
BARETFE RN AR BIR 2 &R 10 4E4 FF
BRER BT Y, CASA BARMTIATIRT &
G A K I8 R Jvk S IR B MRS, 40 K AR
BUE J5 s SR AR S R TR
FREEEESh MR R BRED , HaEETES
RUNE-TERH. EEHER UFLEEE
[ &7 SN T Bl b S

FSQAS-2000 Z/EH KT A IKE T EY*
et , 2 RE 2 ASFF R 5k, iR P
A ST B b, SR TR
BEARBRAREGE, F R —FKEE B EHR
FERRAIETRAERSUT RS, RRAENE
FEEHRE T RE, R R BT TRE , B 0t
BRI 2MER, RasKBEEMETFER
BHERESTENABHRT B3GR S , REIHTE

PRI METEES—WERPHERER SR
PRTHEIIRES. ZRESEIINFLRSEH
o, A T SRINAX B LT R AR AR e R R A4
B, MARTHER S8 REMT RN A5
A EE R S RE B, B, Z RS L ESMEIE
REEREEEF, AN E THFS58REANX
RE—X—HRR, LB,

3.2 BFRENBEXBHE

Toil B A8 SO R A i) FSQAS-2000, i& 2
HABTE N CASA, HREX A 200 F 10z 3 R3&
Rt 20 ZWMB W AT E R, BAEX KW
( Noturus flavipinnis) 88 ( Cyprinus carpio) ,EX | &5
( Dicentrarchus labrax) | # ( Oncorhynchus mykiss )
T 65 ( Acipenser fulvescens) 4% B VF 2 B 55 o &
B, EEENSHEEE T VCLOB FERELR
B EEEE ) A VSLOE T this sh ez
B 55/ Frabfr B 18] i H L BE B/ B A6 iR o B
] ) 500 BRATIN 4 Fob iR £ B B 5Tt R AETIE
B, 7 [5) B 38005 9 FT A3 £ 1Y VCL # VSL
RHEBREN,

AN ERBFEIEERRNSHERETH
VAP O FHr H 2 0] 52 oz 3l %0588 B 4808 F 3
RIBE RS/ B A6 W AE DB R] ) , — 22 HUACHE
BTN PAEE, FERALXE TR
E—AJ5 1 _ EACE R Rt &Esh, Bk, A
219 VAP Fl VCL 2 A F i ™7, 5
— BN VAP M1 VCL [[HEREE, ER
Wi (Acanthodii aculeatus) F1J3 £ (Anarhl minor)
AR, B TRXEAMETEEREREERR
FBE R s 3, BUE BT AR B D B R T
Kz sl 2 BiE R, Eitk, VAP Ml VCL =4
TRAZER™ ™, B 4 MEEE T
KRB VAP fl VCL IR K E 7. ok
h, BENETH VAP fl VCL RERER FER
RFBFIRBENER B FEsEE BT
BT A R FIERE R P A Z BRI BE . i1
B 4 AR TERRY L —RAELEK 20 ~
50 75, L REBRY , B o — IR KA EMF TR
(R T M R E W A B 100 pm-s ™ P
E¥, BREBEME 4 HEABTHEH TR,
T ESE 5 , MU B BRSOz 30, T HL
EHTE 377 0] KU s 3. Bl T EE
SRR BTS2 BE AR K, 38 R O LI B
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