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The effect of environmental concentration of ions and
nitric oxide on Anguilla jap onica sperm motility

XIE Jun"?, WANG Guang-jun’, PAN De-bo®, YU De guang”, YANG Xiao- jing”
(1. Ingitute o Aquatic Economic Animal & Guangdong Provincial Key Laboratory for Aquatic Economic Animal,
Zhongshan Unversity, Guanghow 510275, China;
2. Pearl Rwer Fisheries Research Insitute, Chinese Academy ¢ Fishery Science, Guangzhou 510380, China)

Abstract: The effect were examined in vitro of the ionic composition of the incubation medium on the acquisition
and loss of the potential for motility were exammined by the spermatozoa of the Japanese eel (A nguillajaponica) .
Milt was obtained from male eels that had been artificially matured by repeated injections of HCG. The percent
motility increased with increasing concentrations of Na* K* Ca® and Mg™ ions (0— 400mmol*L™") and
decreased with concentrations of those jons( 500— 1000 mmol*L ™ "), eel sperm was collected and then incubated
with nitric oxide donor-sodium nitroprusside in different doses. Eel sperm motility was accelerated or maintained
at low dose of sodium nitroprusside ( SNP) (10™ "= 10” *mol* L™ "), while marked irhibition effects were found
at high dose (SNP> 10™ “mol* L™ ). Nitric oxide affeds the motility of eel sperm in dose— dependent manner.
The eel sperm of maturation by SPN and HCG was used for fertilizing three batches of eggs and hatchability is
higher than the sperm of maturation by HCG.

Key words: Anguilla japonica; sperm motility; nitric oxide; concentration of ions

,20 80 s >
1934 Boucher I (A. anguilla) \
Yamamoto ~ Yamauch 1974 1 (
: 2003-03-27
(2000BA50B0516) ; 863 (2001AA 622050)
(1965-), , , , Tel: 20~ 81616178, E-mail:

xj007@ 163. net



4 387
0.1~ 0.4g, 20% ~ 50%) 134 ,
K* Na* Ca® Mg ,
(NO) , ,
1561, NO (SNP), NO
) NO )
1
1.1
120 ( 200.0£25. 5¢) , ,
32~ 35 HCG 6 HCG+ SNP( )
. ( 9:00), .
’ ’ ’ 1.5mL N
1.2
31 1500~ & 1000 50UL ( x 400)
) 5~ 17 , 3, 19%1 C
KC1 NaCl CaCl, MgCl, ,
1.3
, (n L- 15(GIBwBRL) 1 /L, 1.7
mmol* L™ ( ),0.15mmol* L™ ),0.15 mmol L™ ! ( ),
0.5% , 50Hge 7! A( Sigma) , 1mge* L™ ! ( GIBcoBRL) , 100 0001U ,
100 0001U , B5mg* L™ ', 10 mmol* L™ 'Hepes ., lmol*L”! NaOH pH
8.1, Nalgene 0.22Um 10" mol* L™ " 107 ¥ mol* ™' 1077
mol* L' 10"  mol* L™ " 10 " mol*L™" 10" * mol- L™ mol* L' ( Sigma) 6h
1.4
80 ( 500~ 1000g) , 32~ 35
, ( 2 ) 12h 5
1.5
SNP : 107 “mol* L' 107 mol L™ 10" ®mol* L™ 10~ "mol* L™
10" mol L™ 10" *mol* L™ " 10™ *mol L™ , 28°C 6h , 3
8 , (10" mol L™ 1 (10" *mol*

L™ SNP 2 4 6h



388 27

( ) ( ) , 3
1.6
M*S.D , , Studert New man- Keuls * , Rk
2
2.1
1 L4 (Na" K" Ca® Mg™) , 400~ 500 mmol* L™ !

2.2
( 2), 10° 10 °mol-L™"
(P<0.05; 10 % 10" ®molFL™"' (P> 0.05); 10" *mol L',
(P< 0.01)
80 100
—o—NaCl %0
60 T —a-KC1 80
o> —a—MgCl, & 27
s =
i g E 2 50
= £ E 10
= g2 r )
& 230
w
0 L [] 20
10
0 200 400 699 800 1000 . ) L , ,
-20 - ‘ 0 10 10 10® 107 10% 10° 10!
EHRE /mmol -L7 SNP/mol L
1 2 SNP
Fig. 1 Eel sperm motility in four solution Fig.2 The relationship the SNP and eel spemm motility
2.3
10" *mol L™, \ (P<0.0)( 3); 10™ "mole L™ 1,
\ (P<0.0)( 4
2.4
3 , ( HCG ) 18.4% £2.6% 19.7% £3.0% 35.6% *
3.2% (n= 5); ( SNP+ HCG) 19.9% £3.2% 23.5% £2.8%  40. 6% *£2.4% (n= 5) 2

3 (t ., P<0.001) , NO



389
Ot #A O x4
@ %4l FERAL (SNP)
Br 100
30t e
W LH 80 F
rEmp Z/f// =3
a 7 o Wiy
- | 7
w © 0t r’f/// | o ?
=g . = |
] 5 v 20
0 JiiA . W,, 0 1
2 4 6 2 4 6
B / /Bt time/h A/ /M time/h
3 SNP(10™ “mol* L™ ) 4 SNP(10™ mol L7 )
Fig.3 The eel sperm motility level in Fig.4 The eel spem motility change in
different time at high SNP different time at same SNP
3
3.1 Na* K' Ca®* Mg*
Na* K* , [ﬂ’ , Kt
Morisawa®! 0~ 150 mmol "' Na . 0.25~ 0.5mmol L7 ' K*
K* Na' s , Na* K*
Caz+ Mg2+ Na+ K+ ,
81 Morisaw d ” 0~ 16mmok L~ Ca™* M g2+ ,
(1~ 10mmol L™ Ca®* K , ,
[10]
3.2
, NG-cGMP Hellstrom [
, s SNP , SNP

[ 1]

[ 2]
[ 3]

[ 4]

Boucher S, Boucher M, Fontaine M. Sur la maturation provoquee des organs genitaus de { anguille[J]. CR Soc Biol Paris, 1934, 116: 1284
- 1286.

Yamamoto K, Yamauchi K. Sexual maturation of Japanese eel and production of eel larvae in the aquarium[ J]. Natwre, 1974, 251: 220- 222.
Ohta H, Kagawa H, Tanaka H, etal. Milt production in the Japanese eel Anguilla japonica nduced by repeated injections of human chorionic
gonadotropin [ J]. Fisheries Science, 1996, 62: 44— 49.

OhtaH, Kagawa H, Tanaka H, et al. Artificial induction of maturation and fertilization in the Japanese eel, Anguilla japonica [J]. Fish
Physiology and Biochemistty, 1997, 17: 163— 169.

Rosselli M, Dubey R K, Imthum B, et al. Effects of nitric oxide on human spermatozoa: evidence that niric oxide decreases sperm motility and

induces spem. toxicity[ J], Hum Reprod, , 1995, 10:. 1786— 1790.



390 27

[ 6]

[7

[ 8]

[ 9]

[10]

[11]

Zheng R L. Regulation of reactive oxygen speciesand scavengers on human sperm function[ J]. J Lanzhou University, 1999, 35(3): 134- 140.

[ . [J]. , 1999, 35(3) : 134- 140. ]

Deng Y S, Lin H R. Effects of osmolality and pH on sperm motiliy Japanese eel (Angullajaponica) [ J]. Acta Universitatis Sunyanseni, 2000,

39(4): 87- 89. | s . pH [J]. , 2000, 39(4): 87- 89.]

Mosrisawa M. Effects of osmolality and postassium on motility of spermatozoa from freshwater cyprinid[ J]. Fish J Exp Bol, 1983, 107: 95—

103.

Mosriawa M. Effects posassium of and osmohlity on spematozoa motility of salmonid[ J]. Fish J Exp Biol, 1983, 107: 105~ 113.

Jiang SG, Li JE, OuY J, et al. Relationships between conditions for activating spermatozoa of four sparidae fishes and the fishes ecological

habits [J]. Acta Ecologica Sinica, 2000, 20(3):468— 473. , s
[J]. ,2000, 20(3): 18- 26. ]

’

Hellsrom W J, Bell M, Wang R, et al. Effect of sodium nitroprusside on sperm motility, viability and lipid peroxidation [ J]. Fertil Steril,
19%, 61: 1117- 1122.

2004 »

« »

16 4.00 12, 48
, ( »
1001222309026400731
300 : 21— 55530500, : 021- 65683926, : 200090




