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Mo LR D IEeR s T £ IR T

FOORE, BAE, BEE, BRE, FR R, TRK

KA 5 A, LT KIE 116023

BE: NIRRTV IESY (Odontobutis yaluensis)Kg T £ FL2FHHE, ISR TFIH N, WETHBRIKE . B TFEE.
pH FIRS T1E 71, LIRS 7305 % (activation rate, AR), iz g A4 [H] (fast movement time, FT)LA Kok T # A (life time,
LT RIS 7% J1 94845, 0 7K . pH, BT (NaCl, KCI, CaCl,, MgCl). 8748 . Tris. Hil).
BEEE (NaHCO3) 3L 10 Ff o 7 4544 F B F 16 01, JRe sb3Emt_ L fT 17 AE & W8 FITE ik . 25 0,
i 2k VD S AEORS SLRTBORS 05 0 . RS TR . RSMORE I TS B, ORGSR ARS8 (1.8320.03)x10% 4~/mL, K
WM T 23.10%, pH 6.9+0.1, HFH TR T H#G W b, Mg/ KE 20 C. pH 6.0, NaCl 68 mmo/L .
KC1 54 mmol/L . CaCl, 27 mmol/L . % Zj# 28 mmol/L . Hil 65 mmol/L £ F K5+ AR, FT Al LT ¥, 1 MgCl,

11 mmol/L. Tris 4 mmol/L 7% W R T I80s Rhe & o

BEA R THE TSR P, ¥ T KCl 40 mmol/L. H il

33 mmol/L. Tris 4 mmol/L 45~ AR, FT I LT ¥y &, K F1E 1w o 48 FATR, FEHEATHS 4R vb I 68 N TG,
A LB A0 FRS SR BLCZERGER), R H &2 A B 7RG T30 (K C1 40 mmol/L. i 33 mmol/L. Tris 4 mmol/L)$%

[EL R

KR MGLRUDIEEE, K T/EHS R IR W TR AN TR

HE S5 ES: S961 X ERAR R A

5 25 V0 35 6% (Odontobutis yaluensis))& B H
(Perciformes), WFFE 3 H (Gobioidei), 0387}
(Odontobutidae), ¥ 3k il J§ (Odontobutis)!'™?), 1
1A b B AR b b DR 39T AR L XS i K F
W WL N RO S0 . R LR R
g, b R 2 kORI, ARk,
F T v A R B AR, [ AR TR IE H g,
2016 WAL (P EFHESIMLAL LT ) H1E
(vulnerable, VU)@%’S[S], ESNAES R AN |
A A A B fE A BE . TR SV gE 68 5T H
A AR P E N T AR | 2ok fk DNA 5
AT, R GE% B MRS S5 AT, Fif
R 2T 7 Ay vk A i, N T BB AR

KB 2022-05-05; &ITHH: 2022-06-26.

T EHS: 1005-8737—(2022)11-1574—15

RIRIRAE

R | pH FIURS % 82 0 SR 1AL il
REAE 1 T B Y, O T AR TR
W R U, R TR ke R R i
SHHNZAGIRE ST, BORE IS S0 B85 v 2 10 B
WU RN, ESNFEREE T, 0 R T
AE A PR AN [ 607 AT B R AR R B
BEVER T HOE B, B TR AR T RS
AT IR KR/, RS TR R B K I 4
B KM B E A e T HA oK
AN, A T ROENR S B IRK S
B3 K B ROE  BE MR T
WM BBEKTIEFNa' . K45 MIEE 7R

BES&WH: U THAUFTEHFFAR BB H b IriRK 20 13 0T R BB, 10748 g a 85 m R4
TSI H (2021JH1/10400040); 1L 745« H T I3 A T8 H (793018201); ki thi B3 135 £ 4 101 H (2018112SN068);

KGR A5 i i 24K TR I H (2021).

EERN: ECHE996-), B, WHBIEA, BFF505 R /K= 375, E-mail: 13889442857@163.com
BEESE: WB/ME, L, U5t 5, WA R Kst 5 5 M FSE. E-mail: luoxiaonian@dlou.edu.cn



55114

2R SCRR AR TGSy I A T A B AR 1575

HEE B )ER AT LU = A 2R 0KS 106 , Bl A
M2 B B BEAS L ) EEAA U0 e al6)
K IRRG 28 yb YE MRS 2 AR . 6 02, N T2k
AR, T 2 TS YD I i TR ROR,
A 2N T HRS op, Sl B S0RS 7 3 . RS
I VAT 4 A O L RN R R TN, 4R
U DS U N e 24 E/ S X2 ST 1
HEORE 1~ A B 22 R AE I 07 328 H el RS IO W, LA
A N TR S %

1 ##FHE=E

1.1 ZXWEFREREF

20204F 10 A, Film /K RZFreim Aia 2K
T BFRIK R B FRUKE B MERTTK R
PH2R KU 25 1] 3 R A7 S 4 0 B A DR A, ik
g . REE R 60 B, KK (12.61+
0.15) cm, KT (43.65£19.76) g, 3~4 (5250518
W BT AR S E), B T RO R IR
FeHK PR M3 mx1.5 mx1 m), K& 0.5 m, /Kifi
(14.7+ 1.8) C, #fif%A.(8.3£1.1) mg/L,
1.2 ZWHE
1.2.1 AIfEfE 20204 10 H 20 H#Efr#fEfa A
TAENE, (AR E AR BE 2 5 (LHRH-A)
2 ng/kg+HiRKEI(DOM) 2 mg/kg, 5 RIS LA—
WS, MRAENEN 0.5 mL, )5 EE R
WS, 48 h 5, fEEHECGEAE S T UK BRI,
FHFHRE A B AF 48 bR i T 2 RS 1 ) 5250
122 WBFEEFHERONE G ERZEE,
Sikaylae i Aok ERIBCS T2y ES WS el
TR TR 155 w1 Y o i S e o T
4 JA T AR R R A S AR, TR S I T A i 5]
SR 1)o ASEERRRGES R 3 A wi B (&
la), FE(E 1) B (& 1o), FForalii i ks
WRE . pH. WG K& ERIE,

K SLHT P S BORS 16 J10EE: FRRRIET 43 3Bk
HURE B S R RS, HEA RS ROTE JTUIEE

KRR ATk (1) FEHEEAK, 33 B
RS, 4 80 HiAH kG =i =1, M
R BAR R BORS W B B0 . (2) WS B, LS
ARG R, Hnr. . 5B, BT IR S W,

-

BT TS v 3 e B T R
a. KiSATEG b R, o K5 B,

Fig. 1 Ventral view of male Odontobutis yaluensis
a. Anterior testis; b. Middle testis; c. Posterior testis.

A RESET . . BT, 80 HIfi4H AR HE
JE, WO

KGR  pH AE T2 B IIE: FH 0.9% NaCl
VEWRCRERTION B 200 15, F XB-K-25 1M 40 it 14k
M 7E Olympus CX21 BfllE T, M5
JEI A2 K T2 B (AN /mL)=(80 4> /INKE T+ 1N (G
TH/80)x400x 10> Fis B At i, B MFEFR I 3 9K,
ZERBOT- M8 . MW B2 BRSSO
B, WIRF 4000 r/min B0 30 min, FEIRAR K
WORE 2K, IR 4 S5 WO R B L . KSR pH
KGR pH R 40, Kl 3 B, fREEN
3 o
1.2.3 RBFHERHE AR50 YE 6L A i
=K iR 8 CL Bt KIRME 5~26 °C; i
0.1 mol/L ) HC1 B¢ NaOH i & fic i, ¥&it pH 6
B 4~10; AR MAONE T AN S B IER KB
7% R EE R M BE 2 300 mOsm/kg) BT BAK B3 K
HEE A REIE ", W T IR TR,
TR S B H R . AN it TR
BB K IR . pH. BT (NaCl, KCI, CaCl,, MgCl,).
BB F (RIS . Tris. H ) . 5% (NaHCOs ¥R )
I 10 PR R T ROE R 1o ULAh, AR
LR VD YR BERS 7 A AS R 3 B DR 795 b 1 3 g 5
S5, RN . A Tris W E R T
K TFI0% %, 1 30~70 mmol/L NaCl F1 KCI 7] K
W B RS TG ), TGRS T AR TR
(AL E, TR RS 3 R, BR R E
HEAEWFHERA S, Bt T 17458 6 H
THAIEBR(GI~GIT)(FE 2). FRIAXHN M5
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Tab.1 Design of single factor sperm activation solution of different gradients
FLIKF single factor % gradient
JKii/°C temperature 5 8 11 14 17 20 23 26
pH 4 5 6 7 8 9 10
NaCl/(mmol/L) 17 34 51 68 86 103 120
KCl/(mmol/L) 13 27 40 54 67 81 94 107 121
CaCl,/(mmol/L) 9 18 27 36 45 54 63 72 81 90
MgCl,/(mmol/L) 5 11 21 32 42 53 63 74 84 95
# %34 /(mmol/L) glucose 14 28 56 83 111 139 167 194
Tris/(mmol/L) 2 4 8 33 66 99 132 165 198
“H3h/(mmol/L) glycerol 11 33 65 98 130 163 195
)& /(mmol/L) NaHCOj; concentration 12 24 36 48 60 71 83 95 107 119
®2 SAETHRTHERET TH BN BARIR W D, AR =1, SEALENEk
Tab. 2 Design of compound factor sperm activator @ﬁ@f{%’% n=2, %’ﬂﬁ‘@; n=3, MR 4 n=4.,
ST e i s P . . ‘
s commstimantsomeonrtonot oreng 124 WEFEAWR SR, LRI
group mﬁwgﬁg mgﬁ%m T, S B PR IR EOR U S H
NaCl KCI ;r?uﬁi); glyc::rol Tris concentration ‘]Ells/}_,', %ﬂﬁ%t%ﬁﬁﬁ% OlympusCXZl \LJ:]H;%,Q
Gl 68 s 24 BIF g, FIR BRI, SRR 3 KE
G281 162 S, AT HE 2% 2 4 P R 1
2431 ; ?: 122 i1 (Epinephelus coioides)¥ T 1% 115298 715, #4l
o 1w ) KRR AR, % b3, BT 73
G6 51 28 130 THRAR T, TR 10~30 s BB T A0 T U
G7 40 28 108 5% B8 S xHOE R JEUAL . MR KR S P O ik,
G8 94 41 20 249 VUKS F 18005 2 (activation rate, AR) ., ‘[Ri# iz sl i [A]
SEEEE 3 4 139 (fast movement time, FT)LA MG T fn(life time,
o . L) VAR T30 ) i H b, oo 7 0 o
i w0 “ 123 AR BT T2 S T o L S TR T
G13 40 65 145 AL, Pz B TR R DK F A 2 70% K +
Gl4 40 28 4 12 e NN I B I E], K T A A2 e MOKE T
G13 4 28 136 TRz 3N E) 90% K5 115 1E 12 Bl Y 4= BRI 1]
G16 68 28 164 1.3 %I?E&LEE
G17 40 28 33 4 145

Mraf, FHaisKEH
B35 B SRR B B, 3R LA T SV
HOR B Y 2238 385 TR B SRR3R, T4 R 9 At
S 5 TR B R Y (mOsm/kg) >
B3 R IR R FE (mOsm/kg) =
5T SOV 01 VA AR 1) O o B
G

A, e g — R 5003V i A IR 8

xnx1000

A S 50 AR Y5 LAF BH{E+FR 1fE 25 (X £SD)JE
XFR. Gt SPSS 23.0 AT R R )y
22 43 #T (one-way  ANOVA), H S-N-K (Student-
Newman-Keuls) 7% #F 17 2 5 Ly 7 i 351 22
ST, AR 0.05.

2 HRESH

2.1 ESLRIDYESEREFAEYE
2.1.1 BSEZDIERBRREpHMNBFEE X
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3 AL, WSLRUD SRS E AT B TR R S T
H L JEB(P<0.05), KWEHEY . FEETREICREE
22 5(P>0.05); MHEATBRRREZS T . 5
Bt HRORE S5 7% 4(1.83£0.03)x10° 4~/mL,
FEWIRE N 23.10%, FHH pH A 6.9+0.1,

®3 WBEIDIEEE T EERSY
Tab.3 Physiological properties of Odontobutis
yaluensis sperm

n=3;x £SD
Wk g5 S g WU 7= W HE RS BE /%
g T . 54
S sperm collection /(x10”“>/mL) sperm
testis site X .
method sperm density ~ concentration
H (K whole part 1.83+0.03° 23.10
Rif % anterior 80 [ i 2.20+0.10° 42.50
1 B middle P A 45 s 0.69+0.04° 15.14
J5 Bt posterior 0.57+0.01° 9.09

e RSP AR R NG SR 3 om 4 0] 25 5 5 2 (P<0.05).
Note: The means with different letters within the same column are
significant differences at 0.05 probability level.

212 BRVEEBESBOBFEN NE 4
AT DL, WS 2 v 3k EORS —F #E F SlK BOE B, RS ST
B WS T 100 H(69.67+1.53)%] . HR iz B 1) (]
[(90.00+ 6.56) s]FIFF7iT[(206.33+4.04) s]¥4) 1 2
T JFE(P<0.05),

R4 BEVERBHER. B ERETFELKPHEN
Tab.4 Sperm motility in the anterior, middle and
posterior segments of Odontobutis yaluensis
testis in pure water

n=3;x £SD
KT 1571 sperm motility
*E%%{S.{E ST 3% /0 PR3 Z B[R] /s A
testis site WO 1% FHAn/s
L. fast movement o
activation rate . life time
time
Hi B¢ anterior 69.67+1.53*  90.00+£6.56°  206.33+4.04°
/Bt middle 45.00£5.00°  69.33+£2.08"  184.67+4.62°
Ja B¢ posterior  26.67+2.89°  62.33+4.16°  161.67+7.64°

e [FA AR AN 6] /NG B3 3R 2 ) 22 55 i 3 (P<0.05).
Note: The means with different letters within the same column are
significant differences at 0.05 probability level.

2.2 kiR, pH MRS IEERETFIE AN
2.2.1 KIBXRBL I IEEE T HE OO HT
G 256 v JE BSOS ST B T3 E KL 1§, e

K1 I SLEe I T B S, 32 5 oI, KT
W HIRE KR A TR E e B TR TR R,
20 CHINS 716 I fe &, AR, FT. LT 251K
(82.33+3.06)%, (121.67+10.97) s.(206.67+16.26) s,
H AR, FT W% & T HAML(P<0.05),

x5 WERVEEEFERRKEBEPHEAER
Tab.S Activity of Odontobutis yaluensis sperm
in different water temperatures

n=3; x £SD
KiC e RSERE g
temperature  activation rate ast movemen life time
time
5 48.33+2.89° 69.33+6.66°  116.67+7.09°
8 59.33+4.04¢ 76.33+1.53°  137.33+8.50°
11 63.00+2.65% 77.33+£2.52°  160.00+11.79°
14 68.33+3.06° 85.00+4.00° 164.67+9.61°
17 74.00+3.00° 97.67+10.79° 194.00+19.97°
20 82.33+3.06" 121.67£10.97° 206.67+16.26
23 59.00+3.46° 77.67£6.11°  131.67+9.02°
26 45.67+3.21° 69.33+6.03°  117.33+8.50°

e WS AR E AR/ NG Fh: 3 Fm A 8] 25 5 3 (P<0.05).
Note: The means with different letters within the same column are
significant differences at the 0.05 probability level.

2.2.2 pH MLV IERIBEFENNRME &£ 6
ArOL, B2 pH A b T, WSSR VD YEGERS 1% 5 I
)5 N, #£ pH 6.0 B, % Jy 5, AR, FT F1 LT
43 51M(74.00£4.58)% . (160.67+10.02) s, (246.00+
14.18) s, pH 6.0~10.0, }5 11 1kt pH LT+ F%,

®o6 MEIDERBFEARRE pH RHIFENER
Tab. 6 Activity of Odontobutis yaluensis
sperm in different pH

n=3; x £SD
{%{({ﬁ}ﬁ/% m@bﬁfluﬂmﬂ/s ﬁﬁ/s
pH .. fast movement o
activation rate . life time
time
4.0 8.00+1.73¢ 43.00+7.00¢ 101.67+12.50%
5.0 52.00+4.36° 63.00+3.46° 182.3349.02°
6.0 74.00+4.58" 160.67+10.02°  246.00+14.18°
7.0 70.67+0.58" 92.67+6.66° 217.67+9.45°
8.0 49.33+2.08° 64.33+1.53¢ 126.67+4.93¢
9.0 15.33+2.52¢ 55.00+5.57° 119.67+3.06¢
10.0 4.00+1.00¢ 37.33+7.02¢ 90.00+24.56°

e SRR AR NG SR 3 e m A 1) 25 5 5 25 (P<0.05).
Note: The means with different letters within the same column are
significant differences at the 0.05 probability level.
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529 %

23 BFRRMBEDEEETEINEZN
2.3.1 NaCl XL EEEBEFFAMNEMmM N
% 7 "] L, 7F NaCl 17~120 mmol/L i, R4y i
NS 15 I BEE R B TR 2R 2 BT
TR #aH, 1E NaCl 68 mmol/L i}, ¥ 11% J1ik
S, H AR, FT F1 LT 40 514(85.00+5.00)% .
(322.67£19.14) s, (1839.67+215.28) s, 7E NaCl
17 mmol/L B, FT i % 5 T 217K (P<0.05). 7£ NaCl
120 mmol/L B4 T A3 o

* 7 BEDIFEEETFERERE NaCl FHEHNER
Tab. 7 Activity of Odontobutis yaluensis sperm in
different concentrations of NaCl

#= 8 ML IEEBTERREIRE KCl FHETER
Tab. 8 Activity of Odontobutis yaluensis sperm in
different concentrations of KCI1

n=3; X +£SD
%\'ﬂ:%ﬁa {%{({ﬁ}ﬁ/% 'H%EE@JBT“EJ/S ﬁ’;ﬁi/s
/(mmol/L) L fast movement o
KCl activation rate time life time
0 69.67+1.53¢ 90.00+6.56° 206.33+4.04°
13 78.00+1.73° 95.67+4.04¢ 222.00+12.12¢F
27 86.67+2.89*  104.33+5.51° 256.67+28.88<"
40 89.00+3.61*  205.67+14.05° 1083.33+60.58"
54 92.67+3.79°  237.33+15.57° 1194.00+118.88"
67 54.67+7.23¢  182.00+8.5% 885.67+66.49°
81 35.3344.62°  143.00+23.64%  439.33+47.04¢
94 11.67+2.08"  129.33+5.69¢ 306.33+32.33¢
107 3.00+2.00¢ 81.00+9.54° 148.00+10.15"
121 0¢ o 0¢

n=3; X £SD
NaCl activation rate time life time
0 69.67+1.53" 90.00+6.56°  206.33+4.04°
17 72.00£2.00°  146.00+21.07  285.00+16.00%
34 81.33+1.53*  143.6749.87  621.67+53.53°
51 84.67+3.51°  254.00£12.53°  939.00+40.73°
68 85.00+5.00°  322.67+19.14" 1839.67+215.28"
86 48.33+2.89°  307.67+13.32°  425.00+18.33¢
103 22.33+£2.08%  185.33+7.09°  304.33+7.09%

VE: PR 0 RZiK A, OGRS | Pz Bl i [ A A A kg
BRI BOR TR SR PRI R 8. 8 p s A A NS TR
FR Y18 25 5 i # (P<0.05).

Note: The solution concentration of 0 is the pure water group, and
its activation rate, fast movement time and life time are the vitality
of the spermatozoa in the anterior testis in pure water. The means
with different letters within the same column are significant
differences at the 0.05 probability level.

x99 MEDPERBETFEARRRE CaCl, HHENER

120 0° o o
TE: VAR 0 S alik 4, RO A | PRIBLIE B I ) R i A ks
ST BOR T AESK P il D 8. W3 iR A A RNS TR
R4 R 2 5 B 3 (P<0.05).
Note: The solution concentration of 0 is the pure water group, and
its activation rate, fast movement time and life time are the vitality
of the spermatozoa in the anterior testis in pure water. The means

with different letters within the same column are significant
differences at the 0.05 probability level.

2.3.2 KCl RSP IERIFFIE AN L
8 HJ WL, 7E KCI 13~121 mmol/L i}, &5 b 3 itk
TG IR WO B T = 2 B ETHE TR &
#, 7E£ KCIl 54 mmol/L B, ¥ 1% Jifoi, H AR,
FT F1 LT 4351 9(92.67+3.79)% . (237.33+15.57) s,
(1194.00+118.88) s, 7E KCI 13 mmol/L i}, AR i
FE T oK (P<0.05), 7E KC1 121 mmol/L Bk T
ANV

2.3.3 CaCl, MRS IDYEEBEFFANEW M
F 9 Al WL, £E CaCl, 9~90 mmol/L i, &g v I fitt
K76 A A RORE N TR 2B S ETHE T
FErkass, 7E CaCly, 27 mmol/L B, K F-1i% J1 45,

Tab. 9 Activity of Odontobutis yaluensis sperm in
different concentrations of CaCl,

n=3; x £SD
%/ﬂﬁ@dﬁ {Eﬁ(ﬁ}g/% IH%E@ fjj H‘J I‘EJ/S ﬁﬁﬁ/S
/(mmol/L) . fast movement o
activation rate . life time
CaCl, time
0 69.67+1.53% 90.00+6.56°"  206.33+4.04°
9 61.67+2.89% 142.00+8.19° 221.33+14.01¢
18 66.00+6.00% 187.33+15.18°  261.00+15.10°
27 82.33+4.04° 233.33+8.50° 376.33+£26.73°
36 74.67+5.13° 189.67+16.56°  319.67+21.08°
45 71.3341.53% 151.33£11.68°  220.33+16.26°
54 58.67+3.51°¢ 119.00+7.55¢ 180.00£10.15°
63 31.33+1.53" 106.33£10.69%  166.00+18.52°F
72 17.33£3.21¢ 80.00+6.00 155.00+8.89°F
81 8.33+2.89" 66.00+4.58¢ 151.0012.49¢
90 1.33+0.58! 63.33+5.86¢ 136.00+5.00"

TE: VAR 0 S alik al, H A | Hadtis 3y I [l A i i
LRI BOR FAESK P s D 0. WB iR A A RNE TRk
7N 4 [B] 22 5 d 35 (P<0.05).

Note: The solution concentration of 0 is the pure water group, and
its activation rate, fast movement time and life time are the vitality
of the spermatozoa in the anterior testis in pure water. The means
with different letters within the same column are significant
differences at the 0.05 probability level.
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H. AR FT H1 LT 4(82.33+4.04)%. (233.33+8.50) s
(376.33+26.73) s, £ CaCl, 90 mmol/L i, /54 /b
VIS TG, R BUR T REB M.

2.3.4 MgCl, SRS IEEIETE AN H
2210 Af WL, 7F MgCly 11 mmol/L s}, H52g b3 il
KT AR KB = 1H, M (86.67+5.77)%, 1E MgCl,
53 mmol/L Wf, FT Ml LT kB &HEE, 29K
(178.67+11.24) s. (474.67+14.15) s, f£ MgCl,
95 mmol/L B}, ¥&5 T A o

R 10 BEGRIDIEEENE T E A ERE MgClL, FR)ENER
Tab. 10  Activity of Odontobutis yaluensis sperm in
different concentrations of MgCl,

x11 BEDIEESTFERRKEGEERENER
Tab. 11  Activity of Odontobutis yaluensis sperm in
different concentrations of glucose
n=3; X £SD
%%’Hﬁ {%({ﬁ_%;/% 'H%EEZjJBT“EJ/S #ﬁi/s
/(mmol/L) L fast movement o
activation rate . life time
glucose time
0 69.67+1.53% 90.00+6.56¢ 206.33+4.04°
14 71.67+2.89¢ 119.33+3.79° 512.33+£29.28*
28 92.33+2.31° 157.67+9.50* 567.00+71.11°
56 78.33+2.89° 150.33£14.74"  564.67+53.26"
83 66.67+3.79¢ 146.67+12.50  503.33+37.02°
111 48.33+£2.08° 143.00+3.61° 366.33+£20.53°
139 30.67+2.08" 141.67+6.81" 252.33421.39°¢
167 7.33+2.31¢ 117.00£22.34°  248.00+15.72°
194 o" 0 0°

n=3;x £SD
%\4&@% (\g‘ifﬁ’%/% ‘mﬁi@fﬁjﬂﬂ’l‘lﬂ/s #:TFIJA]T/S
/(mmol/L) . fast movement o
activation rate . life time
MgCl, time
0 69.67+1.53¢ 90.00£6.56% 206.33+4.04"
5 82.33+2.52"  100.33+£5.51°%  272.33+15.70°
11 86.67+5.77° 114.00+5.00° 368.00+9.54°
21 77.67£3.7%° 103.33£12.10°  338.67+9.61°
32 70.67+1.15° 106.33+8.02¢ 304.67+10.97¢
42 62.33+5.86¢ 135.33+13.05°  360.67+5.69°
53 51.00+1.00° 178.67+11.24*  474.67+14.15"
63 34.33+1.54¢ 117.33+8.62¢ 262.00+14.18°
74 8.00+2.00¢ 83.67£14.57°  167.67+18.15¢
84 2.00+1.00" 56.67+7.51" 76.67+16.17"
95 o 08 0’

TE: VAR BE 0 S alik A, O A | Heidtis 3y ] A 2 6 O
LRI B TAESK RS AL, W3 s A A NS TR
N 4 ] 25 5 I 35 (P<0.05).

Note: The solution concentration of 0 is the pure water group, and
its activation rate, fast movement time and life time are the vitality
of the spermatozoa in the anterior testis in pure water. The means
with different letters within the same column are significant
differences at the 0.05 probability level.

F 12 BRIVEEBFEARRERKE Tris PREABER
Tab. 12 Activity of Odontobutis yaluensis sperm in
different concentrations of glucose

VE: WIRHRE 0 kAR, HABOm A . Pz gl (8] 1 55 fi Ak
SR BOR FAE 4K T aE B oL, WA PR A AR NG Rk
FR LA 24 57 1B 2 (P<0.05).

Note: The solution concentration of 0 is the pure water group, and
its activation rate, fast movement time and life time are the vitality
of the spermatozoa in the anterior testis in pure water. The means
with different letters within the same column are significant
differences at the 0.05 probability level.

2.4 FEFRBTBEDEEEFEINEZME
24.1 HEREWNBEDEEREFEANEE H
F 11 AW, EH AR 14~194 mmol/L i, F54k7b
Y IR 106 ) B O FE T e R B e TR
NRER R, EEAR 28 mmol/L B, ¥ TiE )
B, H AR, FT FI LT Z305109(92.33+2.31)% .
(157.6749.50) s . (567.00+71.11) s . 7F i % B
194 mmol/L i, & F NG

2.4.2 Tris MESLRDIERIFTF R A HE
12 AL, 7E Tris 4 mmol/L M, &gk yb i fiioks 1

n=3; x £SD
— =
‘ziiﬂ Wy, DGRBS/ Feduls
/(mmol/L) activation rate fast r?i?r\::ment life time
Tris
0 69.67+1.53° 90.00£6.56°"  206.33+4.04%
2 83.33+2.89" 67.67+2.088 215.67+4.04%
4 93.67+1.15° 70.67+2.08"%  225.33+4.51%
8 82.67+3.06" 76.00+5.57%  234.33£24.11%
33 69.00+2.65° 104.33+12.74%  306.33+42.25¢
66 53.3343.51¢  134.67+14.01" 805.67+68.13"
99 43.67£3.21°  215.00£21.28" 1484.67+121.01°
132 21.67+2.89"  148.33+14.47°  457.67+20.82°
165 1.67£0.58%  120.00£11.53%¢  194.00+25.63°
198 08 o" o

VE: WIS 0 Sl eh, HBm e | Peiiz 3l (8] 1 55 A A
LRI BOR FAESK P s D 0. RB) iR A A RNE TRk
FoN 4 ] 22 5 4B 35 (P<0.05).

Note: The solution concentration of 0 is the pure water group, and
its activation rate, fast movement time and life time are the vitality
of the spermatozoa in the anterior testis in pure water. The means
with different letters within the same column are significant
differences at the 0.05 probability level.
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AR ik F|H E{H(93.67+1.15)%, 7E Tris 99 mmol/L
if, FT F1 LT ik 355 mfl, 53514(215.00421.28) s,
(1484.67£121.01) s, 7F Tris 198 mmol/L i}, H5F
ANV o

243 HiMXEDEEEFEANZM HE
13 Af 0L, AEH WM E 11~195 mmol/L i}, P§&gyb
TGRS 105 J1 B VS WOk E T e 2R e B AR
TRER S, EHM 65 mmol/L I, A5 11% 11k
FiemfE, H AR, FT Al LT 20517350 0 (94.67+
0.58)% . (146.67+9.61) s. (341.33£37.10) s, fF
195 mmol/L B}, X FASEENE .

x 13 WRIVEEBFEARREHMPHFEARER
Tab. 13 Activity of Odontobutis yaluensis sperm in
different concentrations of glycerol

R14 BFEROERBTEARREFERNENBR
Tab. 14  Activity of Odontobutis yaluensis sperm in
different concentrations of alkalinity

n=3; x £SD
WT‘E {/ézli(ﬁ}&/% ly%iiéfjj H‘“‘EJ/S ﬁﬁﬁ/S
/(mmol/L) tivation rat fast movement life tim
NaHCOQ, Acttvationrate time ¢ time
0 69.67+1.53¢ 90.00+6.56¢ 206.33+4.04"
12 76.00+5.57° 80.67+10.02¢ 139.33+12.50¢"
24 82.33+2.52"  135.67+22.50° 240.00+19.52°
36 83.00+2.00°  219.33+16.62°  633.67+32.08°
48 83.67+2.31°  249.33+18.56™ 1471.33+65.23°
60 85.00+1.00° 284.33+41.10°  1692.00+61.39°
71 78.67+3.21%"  251.67+22.48%  1554.33+48.60°
83 57.67+6.81¢ 210.33+30.02°  643.00+33.78¢
95 34.33+3.79° 174.00+£14.73°  335.67+25.77¢
107 19.00+3.61° 131.67+11.37° 190.00+£13.75%
119 6.001.00¢ 38.33+9.07° 97.00+13.89"

n=3;x £SD
/(m?r‘li)ﬂi/L) (%)/( ?ﬁ%z/% ‘%:fﬁfﬁiﬂiﬂ ﬁ ﬁ/s
alycerol activation rate time life time
0 69.67+1.53° 90.00+6.56°  206.33+4.04"
11 83.00+2.65" 99.33+4.04*  176.67+9.61
33 91.67+2.89* 106.67+7.64°"  188.00+17.52°
65 94.67+0.58" 146.67£9.61°  341.33+37.10°
98 66.67+5.77° 135.00£9.17° 231.00+13.11°
130 30.00+4.36° 112.33+11.50°  217.00+9.17°
163 1.67+0.58° 79.00+3.61° 117.33+7.51°
195 0° 02 of

TE: VAR 0 S alik 4, RO A | PRIBLIE B I i) R i A hs
ST BOR TAESK P il D 8. W3 iR A A RNS TR
Fen A [R] 24 57 1 3 (P<0.05).

Note: The solution concentration of 0 is the pure water group, and
its activation rate, fast movement time and life time are the vitality
of the spermatozoa in the anterior testis in pure water. The means

with different letters within the same column are significant
differences at the 0.05 probability level.

2.5 WEXBEIDIEEETIE AN
MFE 14 AL, TEBRE 12~119 mmol/L i, 5
SR VD ORS00 0 B WO B ) T e B S
ETHE TR, ERE 60 mmol/L B}, KT
W kB s, H AR FT Al LT 4351 4 (85.00+
1.00)%. (284.33+41.10)s. (1692.00+61.39) s, 7E
Bk 119 mmol/L B, ZDVFNE 80 o
2.6 SAETFIBEDIEEETENHNIIE
M 1S AL, RS TF7E G10 IR A b s 1
o, H AR, FT #l LT 435914 (97.00+1.73)% .

TE: VAR 0 S alik al, H A | Hadtis 3y I [l A i i
LRI BOR FAESK P s D 0. WB iR A A RNE TRk
7N 4 [B] 22 5 d 35 (P<0.05).

Note: The solution concentration of 0 is the pure water group, and
its activation rate, fast movement time and life time are the vitality
of the spermatozoa in the anterior testis in pure water. The means
with different letters within the same column are significant
differences at the 0.05 probability level.

(558.67+44.41) s. (2359.00+81.30) s, Gl 4 B%E
JEfR S, AT AEE . UL NaCl £F T G2, G4
H, G2 HHBBIEK G4 Kk, AR LR EXER
(P>0.05), Ifif FT Ml LT £74F B &} 22 5 (P<0.05), X
LA KCl 33 R G3.G5 4K AR, . 1M A NaCl
HESH G2, G4 4, AR BEMTLLKCI A ES
1 G3. G5 41(P<0.05). I A M G6. GT7 4,
X b B R F- 51,68 mmol/L Y NaCl, 40,54 mmol/L
f KCl, HIEK T FT Ml LT.G8 ZH 4T 8% (Oncorhyn-
chus mykiss) ks T 800 W PO R 3E T 1 48 00
s 1, K78 G9. G10. G17 ik B Em T
G8 41(P<0.05), G17 417 G10 41l b Jn A%
B, FEORRBE RO, WRAERE T AR AR
TR FIG GO, W FRIEBERNR 110~130
mOsm, G14 2% G7 HEIN 4 mmol/L # Tris, A
T1EGl4 41 AR B E & T G741, G108 G12.G13
HEIN 4 mmol/L i Tris, G10 ¥ Ti5 &S T
G12. G13 4, ULBHA A MA 4 mmol/L () Tris
G T AR B TE.
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x15 BFRIOERBSTFEAREART
AR EENESR
Tab. 15 Motility of Odontobutis yaluensis sperm in
different compound factor combination solution

n=3; ¥ +SD
BBk K% 71 sperm motility
s /(@MZUE T
mOsm/kg) {%f({.ﬁ%%/ﬁ PRz Bl ] /s Fbs
£roup osmotic pres- activation fast movement life time
sure molar rate time
concentration

Gl 244 0¢ 0¢ 02
G2 162 64.67£4.16° 148.00£9.54"  429.67+46.76"
G3 142 90.67+4.04" 152.33£19.35  746.33+31.56"
G4 128 65.00+4.08° 325.00+£28.89° 1702.50+263.29°
G5 114 91.00£3.61° 421.67+47.17° 1430.33£107.72°
G6 130 64.00£5.29° 370.67+39.50™ 1851.00+314.69
G7 108 81.00£2.00° 410.50+50.40° 2113.50+187.67%
G8 249 13.33£2.89"  97.33+5.69" 815.67+58.71"
G9 139 82.33+2.52° 332.33+24.44° 1726.33£120.90°
G10 117 97.00+1.73" 558.67+44.41° 2359.00+81.30°
Gll 142 76.67+2.08° 208.33+21.94% 2220.67+113.81°
GI2 123 80.00+5.00° 155.67+8.50°7  688.67+25.93"
G13 145 82.33+2.52" 331.67£29.14°  443.00+40.60"
Gl4 112 91.25+2.50* 434.50+£38.96° 2042.25+329.02"
Gl5 136 76.00+1.73° 219.00+28.00%° 1502.00+215.26%
Gl6 164 45.00+5.00° 151.67+18.01°"  725.00+58.10"
G17 145 55.00+5.00¢ 246.00£30.51¢  1557.33+80.14%

e RSP AR R R NG SR 3 om 4 (0] 25 5 1 2 (P<0.05).
Note: The means with different letters within the same column are
significant differences at the 0.05 probability level.

3 1ig

3.1 BSGRIVIESERE FRIEM F

3.1.1 HBRIREMBFEE FHBOIKRER T%
JE SRS A 2 F AL Y, R AR UE B 7RG
FRE AU S 2, R K it 2 P e g
ENGESE 3 & Sl ¥ A N K 37 K]
Je, RS WOVR B FURS 1% s, B (Cyprinus
carpio). W3k#i(Megalobrama amblycephala). ¥
ffi (Ctenopharyngodon idellus) . % (Hypophthal-
michthys molitrix) . B§(Aristichthys nobilis)~5 1K
W FE N 57.90%~69.10%, K5 T % M (29.4~
35.6)x10” A~/mL™, gAh, [A] A AS S5 54 1 v
1E4it (Acipenser sinensis). ik KA. dabryanus).
% W (4. gueldenstaedtii), KWL R 7.67%~

17.37%, ks TN 1.52x10°~3.26x10° 4>/mLZ>,
KRN T AR B, R LK HE
Kife, 01 B P AR i f0 RS W R AT 3k 1000~
5952 mLPO SR EL BT 1 a2, RSO E A T
BB, U0 845 BF 5§ £ (Tridentiger  trigonoce-
phalus)¥§ T 5 H(1.73£0.08)x10° 4>/mLBY, %%
# f1 (Pelteobagrus fulvidraco) ¥ F % & N
0.01x10°~0.1x10° /4>/mLP, i 2 765 /N £1 5 14
ZAE, WG IR GE A HLS, PRIEDESZ AR, =
ZHGJa, M LIRS A TS (3R 16).

ASTIRGE S B, 0 5 v Sk A1 O 50 B A (1) £
%, KW | AG WO TR T AR, 29N
23.10%. 0.7 mL. 1.83x10° M/mL, 7EZF5, H
TRIE TR ZAE R, 1528 Vb Y568 I fa T AR LT, 515
Wit AL, — RGN KNG HEE, Mt =om, MM
ST RIREAE RHE S £ B R N I, S 4R VD I
WM A, KBk, KRR, XiE—2 %
UEDPSZRE, IeAh, M fa SR b 4 00 Ak ik —
ARG A R P

WFoEAE T2 B ] N TR RIS %, #1
T BT U0 LT A RS O R R B 2 R . R
R, AR TE] 25 T BAE S @l O HUAE 10°~10° ¢ 1,
ZIRIEAE R R 22 S A FTE R, T ks o
b 20x10% 0 1 B, BRAZHE R, N 80.42%°Y;
KPPtk (Salmo salar)5 50 1L 50x10% = 1 1, BR5Z
K R RBHL R, AN 71.29% . 68.18%");
KVGPEES (Gadus morhua)yk§ P 10x10% = 11, 5P
TR L 60%LA 1Y w0 10x10* 2 1
B, BE 2 A AL R e m, o 97.55% .
92.00%%);  H 1y F1HEHS UP 1L (30~40)x10% = 1 B,
HR KGR 85.0%L 2 SHMEWR (Siniperca chuatsi)
KON EL 10x10% = 1 I, B3 KE R AL R e,
I3 1H 69.42% . 59.82%; FUAAFI I 43(A. baerii)
FEOIEL 100x10* = 1 B, BPAZRE R ALK R,
4351 81.50% ., 68.2%07, 22 [6] i B By
WEBERT U L 10x10* : 1 bRl MSLRvbIeS 1 B
B RS R 0.7 mL, EHAE TR R
1.83x10° A~/mL, 1 RMEfa ] {12810 7B 5¢ iz
5, LR LIRS AL X 5 1R 1200 R0, M
HEFLZIT RN 107 ¢ 1, HX S5 AHREMHT, 14
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o EEMERELE 1~4 - TABRIMA, TERID IR T
PR IE B RS O o OHEE Lo )if A i dE— 2B 5T .

x16 JLMBEBRRE. BTEELR
Tab. 16 Comparison of sperm concentration and
sperm density of several fishes

WTEE

i RIS SCHRA
. sperm /(10°~/mL) -
species . ) reference
concentration sperm density
I 256 v P fi
Mk 3l , 23.10 1.83£0.03  AHIIE
Odontobutis yaluensis
i Cyprinus carpio 59.10 29.4 KAL)
3 A
Megalobrama amblyce- 57.90 332 B IAFER
phala
LE - 266 FRIEED
Mylopharyngodon piceus '
%@ Ctenopharyngodon 69.10 356 {1 o slos)
idellus
fii {-lypophthalmzchthys 63.80 344 o sias)
molitrix
¥ Aristichthys nobilis 58.30 33.9 EE N
= Coregonus peled - 28.7 g
Kaith - 145 MSFESE
Larimichthys crocea
B 1 4
mrge 39.67 53 ARG
Coreius guichenoti
1&
R 17.37 326 ASERFR
Acipenser sinensis
SKIGHE A. dabryanus 7.67 152 BEBRREES
'ﬁk%ﬁ,ﬁﬁ b g He A
. - 2.12+0.89  HEHEIRAE)
A. gueldenstaedtii e
BUER IR R
Tridentiger - 1.73x0.08  #{BEIRAEEY
trigonocephalus
A5 f .
EP?“_@W’E o 71.10 15.27 IEEEA
Spinibarbus sinensis
I £ _ 76.10 1336 iEEEE
Onychostoma simus
i .
SRR , , 71.00 13.62 B A1)
Procypris rabaudi
=Y 'ﬁ‘
AR - 0.01-0.1 k%)

Pelteobagrus fulvidraco

i R RIAR AR IUAH AT IR .

Note: “—” in the table indicates that there is no relevant research report.
3.1.2 ESFEbIESEIEE GEMFNThEE  MFSE R,
Hf5RL (Clariidae) . D3 £l (Odontobutidae) . HF
J% i B} (Gobiidae) . i #} (Blennidae) . #% £}
(Bagridae) . — & i B} (Tripetrygiidae) 1 W& £ &}
(Batrachoididae) 55 i 38 HLIV RS 4, IFKS 42 R IT- A7
K Foh, WA R FEEER G . W or s S fi
S LA T B 0 25 DRI G 40 235 4y SRS

TOME LB R T g s 4 O R R A 1, i il
(Bostrychus sinensis) ¥ 5 Az K5 #K hy /N 0 U 25 44,
ANEARGIR, KR40 A A TR /et pd ], HAE
JEA B A, RN, W TIL R ALF
2o /I I AH L34 S R A Y, AR A
I R N R AR TR A IR A
AREER, KRNI 1/3, WAERE5: BB
S, HABIREM S5 AE8E—M, TEEEZET,
RS % N IR BE A R oy, RIrfr /b
K7, WORERE—M HARE AT . R, B %
B ) VR YEGE (O, potamophila)ks 1764 K 5l 24
Jo, AR R Y, AR U e YORS E, R
SRIVORG 38 AV A NG R S A 4 B A 2 /NE i, H
TAG e I AR L A RS B 1Y) 8~13 %, HIN &
ST Z, AR B RS, R
K8 WAL T AR B WS 2T Re 2 A
B 225, UnSF2efik(Heteropneustes fossilis)\VAG 2
AEMKETF WA, R D e A7 T IR 2
EXEELEREAL, (R RE 902 e TR 1Y 32 SR F BT
ANE] T8 il (Ietalurus  nebulosus) R W)
fifi(Leiocassis longirostris)\t A 8 JCI A7k F1EH,
R I B 20 B o3 0 PT B 2oRs e Sk A TP i
Bhfig e M BT R TR0, iR 4
F B WA A SR TR 1S D0, R AR AR
TFIEAE Y 436 D [fifili (Navodon septentrionalis)
A BH T IEORS S e s NI AE RS 7, 5
hon 2, BREARRUREY K, Kk 2
WEws R, WK F& UK, YERE—2
T, R AR R A T ORI
K i (Boleophthalmus pectinirostris), 185
TEE VD S R R S i v . P
P B B e S AR R R T, JFIR BT W)
pl45-46.52]

4 WU, ARFFF N KRS S VD IR ER 553
RETE . HB . B, KNG SRV IR BERS 1
HiBC R m TR B, XTER 2 s fih iR >
D, G0 fif O T el RS 4 0] B AR ER T, BIR
RIS RD AT 3 e Y, — e LT, R T A A
R RN, BN S RS g
fits v R 5 4t G — 0L g 2t >
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PRSBSOS B H D RE L R A D R T, A 4
3 W RN A ) Jo B RS VAR R AR S S, R T
R RIER] . WSSV I SR A AT R 5 H
SHHAT R RN, TEEFM, 1 DB NIRRT
A 1R MEfR 1~4 R, ME NS, b ST E
Feha R R 0 88 AR R, O 758 NS, M
M5 ZUCHREER . ARG . S &g Vb IR BE0RT 85 1T BOks
WO . KRB e T, RE, BT
W, Az b T S A O A R R R, B AT B
s SLEAT N L8NG
3.1.3 ¥ pH KK pH YL s 7R S
REEMH RZ —, MEHKRFZMT, H A 6 b
(Anguilla japonica)¥s S TG K rh X pH(pH
7.5) e KM, YRk TS, ©
22217 pH THE (F ik 8.0), [IAPREI o K g
W23 BEA, HE T RE RS o N H A BB g |y i
KREIG(O. keta)ks H P IWER R K T RE T
K FABEME, MR TS A= pH
G ERIIE % ST AR N [ R % NN <
KiZk pH 2 A AfE, WS4 vb AT pH 6.7~7.0,
S5, X5 K% (Rhynchocypris lagowskii
Dybowski) 6.67 i, 5K5IK 555 by ff 22
S, QnIE FE A 8 | USRS fL(Pseudaspius lepto-
cephalus) N BEEE(C. carpio Songpu) . J7 IE#(C.
auratus) 7.0~7.5, K O i (Silurus meridionalis)
7.3~7.5, Wk, 8, F 6 6.5~7.5, K¥M
6.72~7.25, Hifh 6.5~8.01%7F,
3.2 JKiR. pH WREFENIHZN

KRS R A TG RN R —, — )%
KR SR IR D Z RN R 2 —RE TG
R R, AR BRI AR, £ 5
PO, AE 5~20 CRY, BEEKIRA ETE, KT
R, 7E 20 Cih®lEm{H, 78 20~26 CH}, FiE
KA AREE b Tt KT 08

WFFE R, R 2B SRS 76 55 B 1 VA T
W e, e AR S PR LS P % 6
AL, ARBEFEH, pH 1E 5.0~8.0 I, TEAE 50%LA I
(RS F B W00 o A 59 B ME 1 NaHCO;5 T (pH
8.2~8.4) 1 £ Y0 JHBE K 145 48 WT PR B8 B 7,
WG i EE pH o 6.0, X5 5 [ 1 (Opsarii-

chthys bidens) . H4& 55l FoE pH MUY, 5
HAhIR K A —E 22 5
33 BFREXEFEANZM

R T~10 AT UL, IR R 2R IROK f RS 1
W71, ZETHMB W ARG, A 1%
W, T2 mAAEE T, AR IHs S &b Ik
B8 AG ¥ 3% 71, 3X — RUTE L R (Phoxinus  lago-
wskii)[(’l]\ db 5 itk (Barbatula barbatula nuda)[éz]
WL FDULEE B, XUk IS S VD PR SERS T R RS
BRI . ADFFE R, 24 NaCl, KCl, CaCl,
WS Sr M 68, 54, 27 mmol/L ISRV bSEfAE -
6188, 2 MgCLRIZN 11 mmol/L i, JHid =
59, TE 53 mmol/L s}, Pz s sl ] F1 A i
34 HEWE. Hili. Tris EFENNEIG

FN1~13 AT UL, ARMREE A& HE . Hl L Tris
Py my fo) 2 B e MG Sk VD YR B T UE  . BUA LA
Hedwd ARy, NI A AT kS s SRR, FBRE
My ft (Esox Lucius) . (= F1EE . 5 5 (Procypris
merus) .28 FPRG FAb T — 8 W B Yl AR RO
A AT R R RS i PR AR b, KT
TE #4428 mmol/L I ) e

Tris H AR ARG WS VR ORAT-Fi T 10 22 o )
BT, T LAZE Mo IR B RE . BB TR DL
B B R EE L AT, XA B TR
Jaks 28, ABFsEH, 4 mmol/L (9 Tris 7] i
2 = G 2% VD YR SEORS T IO 2%, 99 mmol/L Y Tris
AJ 5 3 S RORE D IS 2y B[] R i (P<0.05),
X5 Tris BEAERLEC AR | Jb I 0652 1
I 1 AN )

HE A B BRI, ol 4 ok 5 o
Y, IR, R K A T 200 40 i
g% Bk TT B 4 1T AT T RSk g HORS 1% B 7l aE, A
BTSRRI WO T, 8 S R R
H AT SRV 2 0 2 IS ), AnE R R
HEX 11 (Leuciscus idus)AG 1 Fcd H e 751~
219 mmol/L FI 180 mmol/L17™ AHF5e h, 145
VRIEIEKE T7E 65 mmol/L Ay H I, ATl (555
L=
3.5 WEXNEFIENBRN

% 14 A1 UL, NaHCOs TE/KIF MBS . KAk i
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Na“.HCO;.OH .CO; .H", 7£ 20 CF, NaHCOs
VW 10~120 mmol/L B, pH 2 8.2~8.4, /KiA
WY Na™, & pH FRBE i ES 1 CO, #4272
WG, CAVERM, HAR, iy Ko
O FE0RS 2 b BORS TR T pH I W T Bl 2
AW, BELE 60 mmol/L W, Lk VRS
TG T Ak, B O R B TR, RS TR BRI,
BB R KR S 16 1 i A
3.6 EAETFTHBEFEANIIE

15 AW, AEEARTRIER T, BT
5B EE ., BT Na', KOHAEHES 7 (Hl . Tris)
XK. AfFgerh, HBSsr B 2R GL. G8 4,
HB i AR, (HISTE R 2 10%, 1A,
WAEMELS (G6. G7. Gl4, G15, Gl16, G17)
T I B RS UGS R, T H I Tris ZE4LA(GY.
G10. G112, G13, Gl4, GI17)*H, *#EF-KFi%
TERRCRIA S . HAoR 776 KC1 40 mmol/L, H
W 33 mmol/L. Tris 4 mmol/L ZH-& i1 8% i
IR PAR 4

R, ZHIRKAEBERBBEEN
286~334 mOsm/kg, NGB % R HERL | Rt
A%, 8 E R TR RENREE NI B
A feiE 3, WK 5 POE WB B A A B i e
K TG shf 2 200, s R Sk R TS
HixiEBBEE N 150~200 mOsm/kg; T4 Fy
50 mOsm/kgP" A [ #1205 7 X 15 15 I 14 38 10
AR, FRATIR K A RS F AT AR R B 3 RO TR
HP R E B, 0 5 SRS T A O OB OB R R E
300 mOsmv/kg B, 3T PRhiiizgh, by 2 . $i7 [
fiEHG o3 BITE AT W B B R 626, 350 mOsm/kg
BF, KT % e, X REE R TaRKR B E
PR e (00 SAuy k. PR RS T 7E
PO IR P R TP AT, B i B B
RIS BTS2 AR IO O], TS 2800 3l kS
FIE A+ B A W0E W O B, Wit
FARE AR WBEER, Mt ZFdl 4, o i
e S A G PR TR
4 #Hig

WS 2ok V0 98 SOKS K E 23.10%, K T

(1.83£0.03)x10° /~/mL, pH Jy 6.9+0.1, 5 HL1i Bt
KEWOREE . K TR EME e T B, e
AT g A IR O ORE B, B IO Bk L AT
ANTEAE . BHEFT, EYHKER NaCl, KCI,
BAEE . CaCly VAV 1T 384 5 IS 2 VD SE B8RS 795 77, 1%
WK MgCly, #2505 . Hh . Tris XJRgEgvhIE
BEKS T30 A B KIET . ZHTF, By
K5 F-7F i KC1 40 mmol/L . H il 33 mmol/L . Tris
4 mmol/L 41 A B 1) 3E W 6 ) deedi, AR ]
L A BOE T, A SO PSS VD YE A T 452
i Raak iR abria o< ) [T B T i N O P A A
h H AR I T RO W ) i e R it 5%

5% 3 Hk:
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Physiological characteristics of Odontobutis yaluensis sperm

LI Wenkang, LUO Xiaonian, DENG Hongsheng, DUAN Youjian, LI Jiao, WU Chen, JI Chenyue
College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China

Abstract: To explore the sperm physiology of Odontobutis yaluensis and improve sperm motility, the sperm
concentration, sperm density, pH, and sperm motility of O. yaluensis were measured. Using sperm activation rate
(AR), fast movement time (FT), and lifetime (LT) as indicators to evaluate sperm motility, the sperm motility
under different water temperature, pH, ionic (NaCl, KCI, CaCl,, MgCl,), non-ionic (glucose, trisamine, glycerol),
and alkalinity (NaHCO;) conditions were studied. Seventeen groups of compound factor sperm activation solution
were designed and screened. The results showed that the sperm motility, sperm density, and sperm concentration in
the anterior segment of O. yaluensis testis were higher than those in the middle and posterior segment. The overall
sperm density of the testis was (1.83+0.03)x10°/mL, sperm concentration was 23.10%, and pH was 6.9+0.1. Under
the single factor sperm activation solution, the sperm motility of O. yaluensis sperm was the highest under
conditions of 20 ‘C water temperature, pH 6.0, NaCl 68 mmol/L, KCI 54 mmol/L, CaCl, 27 mmol/L, glucose 28
mmol/L, and glycerol 65 mmol/L, respectively. The activation rate was the highest in the activation solution with
the concentration of MgCl, 11 mmol/L and Tris 4 mmol/L. Under the compound factor sperm activation solution,
the sperm motility of sperm was the highest when the solution contained KCI 40 mmol/L, glycerol 33 mmol/L, and
trisamine 4 mmol/L. In summary, in the artificial insemination of O. yaluensis, the spermatogenic part (front part)
of the testis can be used directly, and the sperm motility can be improved by using the compound factor sperm
activation solution (KCl 40 mmol/L, glycerol 33 mmol/L, and trisamine 4 mmol/L).

Key words: Odontobutis yaluensis; sperm physiology; sperm motility; sperm activation solution; artificial insemi-
nation
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