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1. RICKR2FA R 225, WA FRH 434020
2. P EK PR AT I BE KT K PR FE BT, A AR ERIR K A ) Z REPE R B R SR 2, Wik :IL 430223

THE: AR KEE H# (Mystus macropter us)Ag F A 9 R P SR BE IR 75 HobS 796 S Aos2 i, $2 = h 706 1, A
SO HAGE pH, BB K TFEE . B TS T0E, SO F g ieg, e pH. 55 E
F(NaCl. KCl. CaCl)#k B, Wi FH TS MR BIKE F 28T R (CASA) SRR F1E I M sgm . 25K, K
8 SRS 1 PR Sk L SRR AR AL, JCTIAA, A ONEE K ST BIRS 3 Ol 2.50x10° 4 /mL, KW pH K 7.0~7.2,
K515 15 K H(634.16£6.66) kPa, K53 B T AL A Na' & b fe i, HKE KO, Z R Mg>", Ca®* | Fe’" | Zn™,
RGN s Cut o AF I KR IR SN 169239.21 pmol/L, I E IR &R Rm, SRR G ERME, KugiEs 1T
LB TIKIE G, B Pz s e A F A5 a4 9 0 (48.61£14.85)%. (34.00£4.00) s, (396.50+£9.50) s, HZkiz
R | 25 3R N T B AR5 B R A B R (11.5046.26) pm/s . (24.21+8.68) pm/s . (14.00+5.99) pm/s. ki
1E pH7.0~9.0 B ALK FP G 1458, & pH M 8.0; #5 T-7F NaCl, KCI, CaCL ¥ h 1 g/L. 5g/L. 6 g/L i}, i&

SRR PN, AE RN 7 /L RS T6 Sk Bl i o PR, REEHERS T3E B pH 08 7.0~9.0; TEEHERY
NaCl. KCl. CaCly FI%j %l Xk K8 WK 515 3 HAT BAF O fE HEAE

K KEBEE, FT 450, M6, CASA; K limr
FE DS 917 MEkFRARAD: A

N T B 2 A A0 A 72 i — o R,
T2 B T o ] B 2 AL ) At A B 17
TCHETE FRIE IR EE p R A5 P g g f 2 FE A
T B R, R 0T AR T T A2
SR K TR R R R A RS T B 6
WEE, RITRE TG . BB . N T8N
SEAH G B LA, FEIROK R B B e &
BTz w54, Quagio-Grassiotto 5P HFSE T
MG F LS FRE, R S0k RELEF M
WEZR &R 2 T o e 1 kK 0 2085 3 8 4%
AT TS, a7 TG 28 g o0 i 2d R 1R
SYEAEFRVER . A Alavi ZEE91%0 1 20005 116 T
JEIF TS, KK 51 Z 2GRN R

s HER: 2023-11-25; fEITHHEE: 2023-12-15.

XEHE: 1005-8737—(2024)01-0040—11

IS . IR K ZHAR K SR B I W] 1Y 32 K
g, AEAE TR/ TR TN ) 55 A ) 2 AR
iR K22 UM R X F A R i a2, 3R
355 PR 10 HORS 1% g B9 PR FHASCR A AL A A7
FEFh 22 S0 IR o £ J0Rs TR e v
KNG T T IT W 5E, AUCA R T 5 a2k 7
Y TORE, WO R RS TR, RS iR AT S
N T EFH 2 E

K 1€ fi# (Mystus macropterus) J& il & £ 4
(Osteichthyes), #{iJ¥ H (Siluriformes), #%}(Bagrdae),
it J& (Mystus), 2 FREFA a2, R A
B, WIESESE, BRTE, BORSER, T
SREEREY . 20 4D 90 AFARTFHR, MG AN REiLE

ESTHE: MdbaRITHAGRET YR HOECT B, BRI 7= b AR KR T0H (CARS-46); H EUK =R 0777 B 2
ATl 55 2% 5 2690 122 33 5 Ll B B BA 5T H (2023 TD61).
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W A A R RS 12 ) 2 R S LR PR IE PR 7% A ) B9 5 41

TFRE T R W S e o . N TS BOR B
5%, WG T AT B AR M B Bk e m e, A
TEN T BFa i R rh, AT9RA7 126 T PE R 1 KUK,
WE e 2 R A AN [ 2 L A UK A X AL,
NS BOR T FRAR . 2R AR R, )
RIR T HET ML IR T e Rt
PSR 1 X506 530 T WSS, ANCH B TR
TORAF RN N TS FE I i B WA BC ), oAy B
AT RS T AW 2 5 P o AS WIS 3 i o K fi
6 PRHS 1 S R BEAT LS A, S R RN 1
B HEHK pH, BBERANER S, FERFTILFF &
5 BB L pH O RER SIERS T B2, LA
DR R B8 LR A R BRCRT B TR P P 4 LB AR
B, TR ik — 20 52 3 KR W BIR L W) S R, i
L N T ISR

1 #MHEFE

1.1 ¥E&kR

S FH A g 6 Sfe Y v K R AR 5 B
YLK AR S T KA 0 28 I 3R 5 3 b, 5
BRI K IR 4E 3776 (25.20+0.18) °C, W% ] (9.20+
1.20) mg/L, LHfayhy 4 &L FoEMA, REN
(324.91+76.31) g, K H(34.76+3.19) cm., BUK Hi
BT HA 300 cm., & 110 em. K% 100 cm [
TEAR
1.2 R ERLE

K fi 08 Tfe £ K YOO SR FH 3% £ BORS A9 O %,
YBORE VR FH 04 6 T 488 1 A 3R B A B LR BT K
FNE, B A 55 FH U8 400 RS 5138 1 A1 21
UM FFRE, 78T 0/ R BT, 80 H i
EN BT, USRS . RERIEEAE 1.5 mL 2.0
B, SLEVE T 4 CHEEECARA A . £
FebRILE 30
1.3 HAFBEFEMNEEREE

b1 10 ARBEL I ACKS AR AR 1 8 — i
(2.5%), [EEJ5 IR EE 52 h il (pH7.4) I VE, 1%
IRV R PR B 22, BEIREh 2% th il (pH7.4) BRI
Ve, e JE MR BR BV B G BE R BOK, LR 5
PR B . T AR TR B T IR SR
W% 4 i B o 7E 43 9 L W 8% (HITACHI

Regulus 8100) FX%E ., 1K,
1.4 BHEFEMERESHE
PL1 10 ARBL I ACKS SREAS B I —
(2.5%), [EE 5 HBERER 2% il (pH7.4) STk, 1%
PR VA TR TR 822, B RR Fh 2% /PR (pH7.4) T 1K I3
W, e MU A BEVR BT RS HH i 7K, Epon-812
A, A3 PR AS G 3 8 1 Y] 7 Pl (Leica EM
UCTHYI R, e 2 s T et RN A 7 A8 TR A it o X
o5 o AR5 H T A (HITACHI HT7700)
gL A,
15 BFZE. B&pH MBEREEENNE
BU/D B B AS VR E AT AR RS, T A I Bk T ER A
o, FE R NI TR T A K
TR (A /mL)=(80 /N PR T-%1/80)x400%10*x
Wi BEAE R, KSR pH R ] pH AR E o FSWE &
535 AL (Vapro 5600)FE4 1 22 .
16 BEEFEBFHRSUE
KAEMRGRAE 4 C . 3000 r/min 504 F &L
10 min, 20455 EFHEHRK, @ Optima
8000 HL /A A 55 B TR & HHEIE L (FX-001), 2
FEW/R A 3 BT (H S7.-LAS080) k47 B 1 i 43 Al
SIER W I 58 ST
1.7 pH MAREREBEXHEFE I
2 MR 2 S0 R AU P156 T £ 7 3 i (Odontobutis
yaluensis)H 1 i 1 SE 56 Ty 25 30 m LA ket it
pH & A 5~10, B F(NaCl, KC1, CaCly), JE&
T-CEEBDHREE R 1~12 g/L MR, UEBT
KA X RELH, R CASA ¥ F4rHT RS THG
TSI SEAE, 5307 pH RIS [R] MR BE i T
TS WO K B SRS T35 1 I RE R . SRR X
B e, M2 oKELH .
18 HBFENIUE
ARG WS BRI PGEIR S I B8 Bk A b, 51
B35 b3l Fatast, IR AL Bk T b &
4t CASA(FSQAS-2000)M5E i3 5 ks T2 sh 24K,
F N T30 SR - H B sE i2 Bl B[] (fast movement
time, FT) A1 7 (life time, LT),
19 HiEsE
SCUZEHLE ] Excel 2016 HEATACER, LIF-3
{HEpRER (X £SE)# o SR SPSS13.0 XJ 3L 554
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PEAEATHR N 2R 7 22501l Duncan 2 LR, £
WA AL BRALIR] (1 25 5, P<0.05 FR 25 W3,

2 ZERE5HMH

21 KEEHEREFLEN

KA GENE Tt Sk . FEE A R ERAL (A 1a~
1b), A5 FLEBK 1.82~2.56 um, HARZ H(1.79+
0.11) pm, JERIETE, TCHARZ . HIE le~1d AT
DI, KTkl R bz Ak, 404
BETE IR TE () 4R B PN, TR PN 4 e s b, 2

% I s 5 5 B K A, A B A B4 S A T )
MEELy 1/4, BN —8E MG . KN
(1.66+0.03) pm, &(0.61£0.07) pm, #iHE =5 h
HO R AL A AR S (& 1d), i E WL o3 A
BHCEA W ZORARFIRE I, Ml rh e i 25 B
A FEARKIHR . ORI A AR S L B A% M 55 A,
36 i L R I it RO R B . A TR R A A
Bl i (] 1a, 1b), &S HIES 5 v ol
B EREAL, KZ(21.17£0.35) pm, A ULHA 5 Ay
MEEZEH (A 1c, 1d).

1 REE SRS 1 0 M 2 A

a—b. FAMHLEE N B MRS T 454 o—d. EETILET T R TR, he KA me R B R S B,
IF: B8, N: 4UHA%; M: ZoRifd; Vo B3, AX: §l4Z; PC: i 0okE; DC: iy Lok LF: g
Fig. 1 The ultrastructure images of Mystus macropterus spermatozoon
a—b. Morphology of the scanning electron microscopy; c—d. Partial sperm structure under transmission electron
microscope. h: head; m: sleevelet part of middle; f: tail flagellum; S: central space of the sleeve; IF: implantition;
N: nucleus; M: mitochondrion; V: vesicle; AX: axoneme; PC: proximal centriole; DC: distal centriole; LF: lateral fin.

2.2 KEEHENRSFIEBHHFAE

R S T 28 2% BS T /K0 IR 548 s 80U
1, YRR IE S HUR R 2 3 BRI
BN, MhERE shHUR .
2.3 KEEHERS A IEHFIE

PER KBRS 2L OB, NFM,
pH K 7.0~7.2, REEIHRIE; 2000 K 6 68 - 35 4
T H BN 2.50x10° 4> /mL, B % R N (634.16+

6.66) kPa,

231 REIFEBFRS KREEEK D EESE
TR B E R W 2, R PE T L Na*
SRR, Znt HRERAR, R cu,

232 BRIHBIEBKS KEERKK L
KRR IR oy ML & i LR 3, KREEHERS I
JK R LR MR 169239.21 pmol/L, Hirpsnag
R o i A e, AR AR o i
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Wi B 45 R BN 1 A W) 2 Rk B LRI A 168 L g 4 52 i 43

xR1 XEEFFHEHSEH
Tab. 1 The parameters of sperm movement of
Mystus macropterus

n=10; X =£SE

231340 movement parameter H{H magnitude
iZ 8J1% /% percentage of motile 48.61+14.85
B F AR B B R/ (um/s) 14.00+5.99
average path velocity
HZRI2 B HUR/ (um/s) 11.50+6.26
average straight-line velocity
i £k 32 3h R/ (um/s) 24.21+8.68
average curvilinear velocity
B [6]14:/% straightness 41.57£16.11
Bk E/% linearity 25.77+11.75
Sk AR 15) 32 Bl KR IR/ um 1.26£0.29
amplitude of lateral head displacement
Sk B HEF] 4% 2R /Hz beat-cross frequency 26.99+5.54
e Z B s} [A] /s fast movement time 34.00+4.00
F3fin/s life time, LT 396.50+9.50

2.4 pH X KEBEEETFIHE NN

& 2 AT 0L, AE pHS5.0~10.0 FUVER P, Kig
XS Fiz dPR A pH MAHE 2B EAET
FEmyfa, 76 pH8.0 B, Tz 33k 3/ K H,
H(53.40+3.98) %, ¥ T MR 1z Bl B[] F A A 7E
pH6.0 I35 B IEAE, 73 5l 4 (209.50+41.23) s .
(290.00+8.16) s, pH6.0 W (¥ TR iH iz Zh i fa] A1 pH
7.0~8.0 G i3 2% 5 (P<0.05), pH6.0 (1) 75 iy Al
pH 8.0 JC i 3 22 7 (P<0.05), ¥ 7% 17 pHS.0 B}
58
25 BFBERXKEE#ESTEINZMN

M & 3 AL, 7 1~12 g/L 19 NaCl AP, K
I WK 112 o B NaCl ¥R BE i T i 22 B0 4
TREREH, £ 1 g/L NaCl W, K%
AR g, {H R 35 I T X IR 40 (P<0.05), i83h%

K2 ABEEERIEETHS

Tab. 2 Composition of main ionsin Mystus macropterus semen

n=10; X +SE
B4 5 ion composition K* Na' Mg** Cu™ Zn** Fe**
& & /(mmol/L) content 25.87£1.43  105.73+4.91 1.19+0.08 1.4140.20 FN ] 0.10+0.01 0.33+0.01

®3 KXBEFRPKBIEBMS
Tab.3 Composition of hydrolyzed amino acidsin
Mystus macropterus semen

n=10; X £SE
AR ZFLPR 7 /(wmol/L)
amino acid amino acid content

KA IR aspartic acid
J &R threonine

22 5% serine

AR glutamic acid
H2 R glycine

N4 alanine
PR cysteine
4R valine

E %R methionine
FAEAEM isoleucine
SR leucine

fi% %R tyrosine
KN R phenylalanine
R lysine

41442 histidine

FE &R arginine
Jifi4df& proline

Z IR F 4 amino acid total

17988.79+54.85
8707.98+79.09
8147.69£10.05
19656.03+9.57
10860.82+36.33
9970.16£79.99
14406.78+47.61
8467.72+45.23
1955.13+20.62
3909.14+44.62
22139.76+122.91
4971.22438.79
9818.71£32.86
12902.28+22.80
2234.91+13.29
4685.06+2.90
8417.03+£108.96
169239.21+613.41

H(41.20£5.67)%, ZJ5bEE BT E N TSR 7
18 BRI T R R R DS Bl B ) R i
B SETHE S TR S, 78 NaClWRE R 4 ¢/L
BF 3k 2 0 (R, I B PR B OB B B R R (945.33+
21.65) s, A }(1299.50+16.74) s,

e 4 Al W, 7E 1~12 g/L By KCLEHF, K
W NS T35 B B KCUYR I TH s £ P o
THE FRER Y, 7E 5 o/L KCLER T, K Tizsh
FIR PR R, N (44.20+1.71)%, K T At iz
S AR A TE 7 ¢/L 1Y KC1 ¥ Pk 31 i KA,
}9(1092.00+33.95) s, (1552.44+135.28) s,

M 5 Al L, 16 1~12 /L i CaCL IS, K
BEMENRS s B REE CaCly W MY T S8 ot
IR RS, 1E 6 g/L CaCLIRH Y, KT
EE IR, H(50.2643.55)%. KT Phidiiz
Bl [E) )X AR TE 5 g/L Bk Bl i RKME, 4(1096.67+
36.82) s, (1506.67+89.94) s, A5 4 g/L BT
FEER.
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300 | a b n=3;%SE | ¢ :§

2 250 d a be ed {50 %
B 'l' T g)u
@ 200 | 140 8
= 8
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Different letters for the same series indicate significant difference between the two values (P<0.05).

pH

K2 REEEERS T7E AR pH T 5 11 Bl
[7i) 28 B BB T 7 B AN A () 7 1 5 1) 28 e A 35 (P<<0.05).
Fig. 2 Activity of Mystus macropterus sperm in different pH

1600 - 60
n=3; x+SE . L 2
1400 + b %_1 s HUEGZE Z A TR] Fr - BEHE 150 ‘g
, 1200 c F Dol
E 1000} ab W@ ¢ d 198
2 800 d a i 130 §
4= Q
600 - 2
= e f de o ¢ {20 &
400 | 8- gh i

g & Bl
200 + h_ R
1

0 0

0 1 2 3 4 5 6 7 8 9 10 11 12
NaCl¥ #/(g/L) NaCl concentration

P 3 R SERS 116 A [F W B NaCl ¥ 3% 115 Ol
[Fi 28 ) B (L 7 B A A [ 75 A 4 [R] 22 57t 3k %5 (P<0.05).

Fig. 3 Activity of Mystus macropterus sperm in different concentrations of NaCl

Different letters for the same series indicate significant difference between the two values (P<0.05).

1800 [ v 150
] & B A i & a _ 2
1600l PREBZNWE] o iy - B FhH 2 n=3: 5SE las %
1400 | 140 g

) b 135
g 1200 | AN b 2 130 g,
2 1000 J b 25 &
T 800 | g 122 8
= c ¢ d 120 8
== d o d d o
600 | < T 115
400 | . {10 4
200 | 15 1?'5
0 o

6 7 8§ 9 10 11

4 5
KCIi#k ¥ /(g/L) KCI concentration

Bl 4 g BERS T fE AR e B KCLIE PTG 1§ il
[7) 28 5 B b 7 B AN A [ 27 A 4 [R] 22 57t 18 3 (P<0.05).

Fig. 4 Activity of Mystus macropterus sperm in different concentrations of KCl

Different letters for the same series indicate significant difference between the two values (P<0.05).

26 HEEENXBESETENNZN

HE 6 AL, TERIEIRE N 1~12 o/L IFH
o, KBS EENS 11z 2 R I 2 A R B T e 2
B SE EFHE TR, 75 7 o/L ME AR

Wi, K g SRS T iz o Rk B e K MH, M (97.30
0.70)%, UHIHE Tt itz g i) i) K 75 sy ik 21 i
KAA, FETIE I8 i, K Ptz sh e i) A
4N R (419.56+25.79) s (727.60+5.40) s
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1800 BOgGa Sl o Afy - ZEE 60
n=3; x+SE a a 2
1600 - I i 150 2
1400 - E
Q [ i =]
g 1200 40 o
» 1000 - 130 =
= g00f g
}==3
600 20
400 r hi Bl
200 0=
19
0 1 L 1 1 L L 1 1 L L 1 1 0
0 1 2 3 4 5 7 8 9 10 11 12
CaClL#& i /(g/L) CaCl, concentration
5 g EERS TTE AN RV BE CaCly 3 HH 9 3 15
() 22 5 BB AR T - R AN AR [m] 2275 P 4 1) 22 5 1 35 (P<0.05).
Fig. 5 Activity of Mystus macropterus sperm in different concentrations of CaCl,
Different letters for the same series indicate significant difference between the two values (P<0.05).
800 - ‘H%ﬁﬁsisﬁﬂa‘l‘ﬁl %ﬁf +lz—£ﬁj$ 1100 ©
700 | 190 B
4 80 a
600 - )
g 170 o
g 300 {60 &
2 400 150 2
& 300 140 &
1 X
200 ¢ 30 5
120 "ﬁ
100 + 110 :W
0 . . . . . . . . . . . . 0
0 1 2 3 4 5 7 8 9 10 11 12
HEHER B/ (g/L) glucose concentration
Pl 6 A NS 1 7 A [7] e J38 38 4 Wl VA T v 5% 0 16
() 22 5 BB AR T 7 B AN AR [7] 9275 P 2 1) 22 7 1 35 (P<0.05).
Fig. 6 Activity of Mystus macropterus sperm in different concentrations of glucose
Different letters for the same series indicate significant difference between the two values (P<0.05)
3 itig K- Wy fifi(Leiocassis longirostris Gunther)?*45 fifi 12

31 KEEHERSTFLEM

P 5T, W R 1 R 43 o0 3R T A 2 AL A
TRAARSE I AR5 Hh i K A 1 oA e ThL A &%
, X 5Hr A& T 88 B M2 b #
(Pseudobagrus fluvidraco)!?®!, 2%l fifi(Silurus
lanzhouensis Chen)”"4 1318 — 3k . WF5E 1,
TOUUAR P 935 2 T Rl 5 £ 288 D 86 T 119 2 L 45
PR R, Kol i ELAT RS ALY, K T AT B
i ARG FLIE A BN TS8R . X 5 TR N )
X Tfifi(Slurus asotus) U BTFT —2 . HRRIE, KT
Wi B XIS T2 e B v MR, FERS 7o
R EEIE N AT, BRI T HEE A A TR
TRBE TR Y S AT 5T Sz PR 006 1 ) 2 5 i B 24
H(21.1740.35) pm, T 22N 652 652

H 2, 33X Al BB K i 52 0 A I B 22 A
StossOAIF ST B, K TR S0 6 45 ¥ A ) T 3
KM F 5Kl Ta, B2 kS 1 BRIk s, M
M3 RS2 o AHIF5T & 30K g ks 1 R A
i Eg L5y, X TR iz sh A RHEEH, X7
R} HAl f0 2 rhr Ay % RO
32 KREEHISTHIEINHE

ARl a2 K iz 3 BA RS I RHE, X
PRER IS [H K U AR — 27 B R,
ATz BR— RN TIL T 2ILA K&
PR e G (Clarias gariepinus)” s T 13z
S RIE 120~140 um/s, = AHES £ (Leuciscus
idus)POUE T 1032 B R L 30 pm/s. AHFST,
FEEMERE T 1) VAP, VSL. VCL 43514(14.00+
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5.99). (11.50+6.26). (24.21+8.68) um/s, & T-AEM
EPOVR R R 40 B0 5 — gt A ith ks st
VAP it VCL AP ARF5erh, K sk 1
VAP Il VSL Z A B h#, BT VCL Gk 1),
1E 16 (Acipenser sinensis). S [% 5 (Acipenser
schrenckii) 45 25 Rl 3 4 B2 s il 4 ] g &
T RRRIEIR . WFi2shd . WMTisshr
A& KPP,

33 KEESRETIELHHE

K15 B — bl R IPA RS W B i, B2
i 32K D ) — B S, R AR —
ANEEAFIED R A TR AR R
25, X—2E 570l e ST IR/ N R S5k
A7 KB KA NG T 1 P-4 5% R 2.5%10° A~/mL,
T H bR K B 3 0 Uk 5 40 %) AR T e 4
1Y T IG B 91 14 (Pelteobagrus vachel i), 5k
I fifi (Silurus meridionalis Chen)"71#¢ Jy ik, 4%
R ARG 75 BE R e R B N T BB I A2 R
BARM R Z —.

TR A0 S WA J 38 3 A )38 38 TR R B - 3R
B TR R R IRE, BB R & F 5L
B Fies R EE N R, i Em, Was
KGR B 3 R YA, HOR T HE AK ik Tl AR
BAOMREEEANTBER, M EZNEEHT
YR A7 A O, A 5 b ok 8 SRS TR A A R K
A B SR B 3 TR AR (634.16 kPa)fE7E — & 1)
B

0 KGR AR AL 2 BUAE R N FNRR Rl AE e )
ZHESDP s R a2 Na' B
50~150 mmol/L Z[a], K & & 7E 25~90 mmol/L Z
], HAEshPAguh s K& &Rz K T+
Na'lo SRS g B4 oh— 5., ARG
Na' | K& K g R K T2 288 7 1y, 76 K5 ks
Kb 90%LA b, X T4 RE K68 HEAE K his s
PR 2 B . Ca® e f RS 3 10 T B ALK
BBy, EZEOINE TG T LR, TS
iz BT AR ACHIFST ok i i
K3 i Ca™ i 5B K 0 28 I} fry £ 0%
T8 107 5OV AR e Ab T AR K OF, AT RES

FLY R R SR A G o X R A B £ 2T 7
BB RIS IS DM EEEE, ERIENS
B R B T fil Ca” T IT, Ca™ I, KT8k
PR Y, Ca® A K WS T T A VR A
5T, DFoE R MK P e . B8, . k%
TLESRWE R T WiEsh S Haz AE—
SE YRR X e 0 R 5 R MRS W O R A
it —2 T

ARG v R B NS S v 1) 22 BhOK Rl s R TR
I R S TR ARE YR, H
KA RS T 75 i L B T Uk R £, T RS
Mk S S R RE % A KE T a2 sh Ik, MM xR +
AR b g Raa s A1 [ NN | G R B 9 4 D A
PO R A e A — R B AR Z Ak RSP R
SR AT ¥ DR R, RAAR . AR RS
RARE SRS, BEm . S xR,
Rk R . AR R A R R R A 2R T
FIRAN, Hofth 2 08 1) 7 2 K 4L R 4 FpoAS [
AR ES
34 WEEFHEFENNZME

TEAWIFE, REEHERW pH y 7.0~7.2, 1E
pH7.0~9.0 P B P4 7K HPokl 1% e, Phidtis
SRR AL, EAFTE IR, 1 B K 6 A T
XoF T H Qi B K A R 1) 38 Y

Na', K'. Ca™ JAEH iy 2B sy,
K T 1 % R S 2 AR A R
WF5%, JbJ5 /i (Barbatula barbatula nuda)!**!
R T 30% BRI Na©™ L K7L Ca® Wk 23 1
68, 80, 50 mmol/L . il A £ (Pseudaspius
leptocephalus)**) . M5 &g yb SIS I%E ik 3 Fgs 1
(R SR 43510 80, 80, 3 mmol/L, 68, 54,
27 mmol/L o AHIFFE H K 6 SRS - S0 AR B 1Y
Na", K", Ca® ¥R 1. 5. 6 /L (BF 17, 67,
54 mmol/L), 5 iR JLAN 0254 Fr AN [F], X Al fg
SY R A P AR AL, KCl, CaCl,
VS VRAE — R MR FRE 13 L PR o) K 1 4 ) G 1305 T L
A —EMRHFER, BEE S FREN TS, K
ERE F 15 138 W2 B, X — 45 R 5 R A B
fri (Epinephelus akaara) ! &k vb i filg 1146 £ 24
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W A A R RS 12 ) 2 R S LR PR IE PR 7% A ) B9 5 47
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Biological characteristics of the spermatozoa of Mystus macropterus
and the effect of several environmental factorson their motility
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1. Collage of Life Science, Yangtze University, Jingzhou 434020, China;
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Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China

Abstract: Mystus macropterus has delicious taste, rich nutrients and fast growth rate. It is a high-quality breed
requiring further development. To investigate the biological characteristics of M. macropterus sperm and its
adaptability to the external environment, the pH, osmotic pressure, sperm density, and sperm motility parameters
of semen were determined, and the structure of the sperm was observed. The effects of environmental factors, such
as pH, glucose, and ions (including NaCl, KCl, and CaCl,), on sperm motility were also investigated. Based on the
experimental data, the sperm of M. macropterus possessed a head, neck, and tail, and lacked acrosomes and had
lateral fins. The mean sperm density of M. macropterus was 2.50x10°, the pH of semen was stable between 7.0 and
7.2, and the osmotic pressure was stable at (634.16+6.66) kPa. Na' content was the highest in the seminal plasma,
followed by K*, Mg?", Ca*", Fe**, and Zn*" and no Cu®’ was detected. The total amount of hydrolyzed amino acids
in seminal plasma was approximately 169239.21 pumol/L. The largest proportion was composed of leucine,
whereas the methionine content was relatively low. When sperm was activated by deionized water, the percentage
of motile sperm, fast movement time, and life time were (48.61+14.85)%, (34.00+4.00) s, and (396.50+9.50) s,
respectively. The straight line velocity, curvilinear velocity, and average path velocity were (11.50+6.26), (24.21+
8.68), and (14.00+5.99) um/s, respectively. Sperm activity was most powerful in a slightly alkaline water
environment with a pH of 7.0 to 9.0, with the optimal pH being 8.0. Simultaneously, when the concentrations of
NaCl, KCl, and CaCl, were 1, 5, and 6 g/L, respectively, the percentage of motile sperm reached a maximum.
Sperm motility was the greatest when glucose levels were maintained at 7 g/L. In conclusion, the sperm of M.
macropterus had the best living environment in a pH range of 7.0 to 9.0. At the same time, appropriate
concentrations of NaCl, KCI, CaCl,, and glucose could also effectively improve the sperm motility of M.
macropterus. In this study, we discuss the biological characteristics of spermatozoa and changes in their motility
under the influence of different environmental factors. However, further research is required to establish a more
effective breeding strategy and improve the artificial breeding efficiency of M. macropterus.
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