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ﬁmﬁiﬁﬁF¥E%&%*ﬂﬁﬁkE im
pH X 4§+ & 1 B 55 ap R % N

peg aleE HER AR EEF
(1. Pk KABHFIPHFEAES AAREBFHHRIARTELERE, & M 510275,
2 R XF HHHFER TR, SR A 510642
P AEREEAFRETS, K &M 516081)

TR i Ak R VE I D65 ( Epinephelus coioides) Fe B ¥HAT A TR, £ B 31 H - 600 B Bt e G AEHE T - 0
HiMy, e e LR BE IR BEARBE AT pH AR JE AT -FE I . BRI B TR R BB s
T, BB SRR 3 K R O A K S RARA R 120° 3 A R FREE TOR, KB SH T L84
MBKHTTRECTRGH, 2HR, WOANE, 205 HE P FSNRR SRR, BRAEK, K260
<31 5um, HEBHWEME L HRAN 0+ 2" HEEN, BHXRBR, BTEARREREER 27 ~35,
33 AP T H AR, 4 27 ming BRGE pH b 6.5 ~8.7,pH 8.4 BT S R K, 5 20 min; BOEWBE R 25

~31 C,29 CHEFHMEEK,H 37 min.

SRR BT T A R 1 3 R pH

RS HCE 10959, 4830248, 0256  YERIRE.A

{145 1 BE A ( Epinephelus coioides) J2 #4534
HR K2, B H5 T B (Perciformes ) , % H
( Percoidei} .8 #} ( Serranidae ) , 2 E M 5 i ¥ 1
R.EFETFAEEAEMEFEARNEERTA
¥2—, B4, LB T HENE SR LAUE,
SR AR E MR A, BN of
M IBE FANTERIBRPEESMBEAN
REinE, HRELENERFEMERETHER.
BTEARNR MG RN EE SR L EW
BHREF ATRESHAALHROER. FEH
REWH B FEDINME SRENLE . oH.RE.

YMEM2002-10-06; MITENXE:2003 -02-17.

E2WME B AN RESFRER MREEEHHA LHE
89751 B {2001 AA621010) ; FIF A A FI 42 2 & ¥E B TH E (39970586}
FREREE AL WA E AR F (A3050201) ;- RE B AFHEX G
T H (A200000A02) 8 IR AN E M BFRCHE (02150).
MM RSEOIT5 ) B BETRE A aRERESR
LT . E - mail ; thhosu@ 163. met

WIRER L L E - mail. 132@ zsu. edu. en

TGS 1005 - 8737 - (2003 )04 - 0286 - 07

BERE.ET BXEFVAMFERARX, LA
ST SR MBS R TR
R X T ERTTRIRE . AKBAMIOETE
WESWHEATIISL, PRI R pH SR T
MEMTE DR, B HKEEYERKH
BAT S EERSH.

1 #eEFE

L1 R&XKE
RS O R RE K EBK - ER PO
Heft, EEAFN P, ERARENEA 102
({RE8.2~13,2 kg, 5K 64 ~78 om) , S BI™=
FHES F i — B A TR
1.2 EMEMTERENE
BTFEmBTaEEFmARENKS REE
FERRE 4 O, P T8 i R ORI R T ok
1.5 mL BLOE S, 7 BIBEEATIE TR . RN
HEPEY IS KRANR, BRd RER. BU§
BMASE2.5% WL _RE(pH 7.4) , WEYHi it
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B, H A T8 ,3 000 r/min B0 5 min, 3 L3,
AMER2.5% WL _HET 4 CHE. ¥H%2 pH
T4 KBREPE MY, BA 1% NBBEEE,. &
R BB  FponB12 WSS, Y i S RERR A Aty
EMENF)S, Har H -600 RIS i,
L3 WFEHAR

FA0.1 mol/L B8 R AL S A LR B I3 R T i
¥k k) pH, B pH B X 6.5.7.0.7.5.8.1.8.5,
9.0.9.5, FFBAR®AKER (S RixEEAE™H
LMK R B B M 10,15.20,
25.30.33 40, H. A 33 AR REAK, BT
PR EE X ETAREEAERE Y RERE
BORF %7 19.23.27 31,34 G, WEELBH pH., £h 1
FE R &8RRI A T SO T T BR,

BTEANE FES B [3] 3 LLsGHE,
e 1 B8R 63 MY BRI SR AR AL A
WARMER A RATE, RE AT R a6 k8
BEBMBSRER LAWKERE, Fet Fie,
ERETWENFZ22F0 . RERTENEEER
WK R A AR EERM
B 30 ~60 s BUHE T BB T W& x5 i
BRI & H3EIR A O EZ st T
BT TR 14 90% SR AL W shad s Eli2 3, @%
T A BIEFRE4 0% & L Bk, 84
AEEE 3 I ERBUEE.

2 g7

2.1 WFmEHsEs

211 WFEFHMNE SFARANETRIES
A, FWFLK28.6~33.5 um, EHRERHET
HEHBAFHEW (AR -1.2) NS 7
SR L WARR 2 k. AHMEREDR
SR SNBEE, EHRAK.

2.2 &8 LBEDNE-ERNEIPERE,
(FRRT-1.3.8), K&1.6~2.7 pm, 5pEHK
R, ST RS URIEEM, ATNFES
R MR, R FEET RS, B2 BESR
BREEHALE, ZHRR, BFRESEERES
[ RS BRIEE, P Z AR MR Lk
R (ERR-7.9), ARERARER. K
H ] LIS R B AR A B/ R B (R T
-3.8). HRERPREATE, RREERA %
EOPR R ABAR(ARI-6), PLRESE

(centriolar complex) ff FH AR M. FLRERE
TR ORI AR 2 WA (BRI -3.4), #
hER SRZAER T 9 + 2" S E S (BRI -
7), 809 SR ZERIRE R R RBEN, EREL
BRI S RERRAR 120°FJe M1, HERL ) " T (LKL
[-4) o B4y THEE A T, HoR b B ho B VI Ei IR
A LA + 2" IS (BT -7) . MHELQ
Fas, 2F0R, BT RN ZREIME
B B I E A BR300 B R KD AR
BRI (B 1-4.5.6) . RBRHFI AR
P, RN R DT BT R 2 ~ 3 Rk, &
BTG R R, ANE | BAME, AR S
IB)R BIBRAEAE , ph P R TES AR Aol BB, el e B e Bk
EREmR(EERI-57).

213 EXN EBEHHEEK,26.2~31.5 pm, EIHEH
AT HERF(ER-4.5) , KB HhER
Sh. BERIBOSHARL ., BT RBNERES
—B BB KRB B R Rl
HBGE AL RR O + 2" B EW (R -7).
iz ER 2 Ja , S LR T MO R B
TR, e o B R ., o R A /D (PR T -
10), BEARBRMLN, BRH B ERTFE
(BB I-11),

.2 MTESINRE

2.2.1 REXNERFRHOEW hE 1 TR, 5
10 B PR BB M E , SR M 10 FHE B 25 B,
THAZRE LT, W 25 TR T3 i ER
R HEERREEE 33 R FE I RE, et
s oHR 3 5z 3 B [ LA A 43 50 8 20 min #0127
min, #hEA 25 LT A 40 BB WS 715 00 P B A
o R 10 BRI T ARRERUT TS BRHT G B
1T IS B BRI W T 4 s B
27 ~35,

[Ttk rw mdiey A S ‘

e
3

HETi=akb]/min
Time of spermatozcs metility
- = s W

o
L] Ed 10 1% 20 2t 0 s 44 41

£ Salinity

A1 HEMNFAHENENTEINER
Flg. 1 Effects of salinity on sperm motility of E, coioides
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2.2.2 pHMFEHEM HfE2TR,pH M
6.5 4L 8. 7, 9 T AR E 3 Y B RO A B
K, HATS THETFEANAE TR aH2E
$,pH 8. 4 BHI¥ TR 2 it ] By e, 2
BEEE T 13 min 120 min,

|-4-»Whn-uiiu -ﬂ-msnnl

=

& 7 8 9 1%
rH

2l

—
1=

-
-

W F-iZ st E] min
Time of spermatozoa mokility

w -1 o

M2 pHN@EEMAMTEINER
Fig. 2 Effects of pH on sperm motllity of E. coipides

2.2.3 BENKTFARAGER HE3TLMNM
3 CHG, BFENEHA®, 229 CRHIADIRRT
. WEHRT IYGEE S R A F A3 8 27 min
137 min, WFREEHHEE23 C ~29 CEE
K, 729 CABIBFES TRER, BTHEIE
25 ~31 THENRS

| —— ik Faa wotility

13 BN

n . ,
i} 25 a0 3%
3K /C Temperamre

—=r Spun ‘

B3 BRNHEEHRAMTENNER
Fig.3 Effects of temperature on sperm modility of
E, coioides

3 it

3.1 XFRRBMHERER
SO R AR T LR SR RS HT LB
(B I-3.8) Kb — B XMW T L FHBREF

IR AW, BRI BB (nuclear vacuole)
Poirier SCLAARR B THRRI BEERNS
R, RAES YR HERFEEN, TEKE
RRAFRTHSR, HRERELKFE. BiEx
LRWEE, BFEBXMEHRTRAEE. B35, #
HEMARE T OBBENRREZ AEREXERFE
(BREI-1.7.9), WEZAAHARERNSBEH,
A e N ET A IR B R B ]
B WA REERTFRRIRRZ AFERITE
wd xR IR TANEH BME A, M
HAESU MEEY TR FLRERERBLARY
FENPRE. EEENTLRERSRBRREN
kb B 40 R R £ 2 /0 AT A TR SO R
3.2 XFiEMrhn

AHAREARTFOEARAEEET, TTER
ro]— 0 , o LR A bt O T R B — M, A A
MESL. ERPORTEERER BT 2R
H3,MRE O "BHP(EEI-4), BRERA
WTHHEARZNTHRE R, BhE TN —#
gytet, WU TFHRBARNTAREN—N, 5
FEaRAETEN, BEMIRS ORNEEE
H.2“T"2H#5. SFaRalToERHo
BRRAHATER, S | £ 08 7 0t 24,
MS&H HMAEa" AF, EMhORE A KM
3 [ S HRE KRBT,
33 XTRBEH

AR TR BN L, B BER
SRFRESNEMT R, AFLRANTREMLY
HRIARR 9 +2" (AR -7.12) , AEA,
HEa® BT 8 Kkl SKERE
RHR, BEREED a8k REMR,
AEAMAMZRGERN + 2" HHBIRENY
BOERKI-7), MR 2 A2 ERERTY R
HE S, Wk, FFARER TR
AERPER D LR B, R
TER LT B £ AT 7R J iR JRE 9 1) 00 8 (Lateral
fin) KB U F B #B A9 ZE 4R 55 14 ( basket-like struc-
ture},
3.4 XTHMFREAR

MEXRFRERE SRR RKE,
AR TFHEFRHBELESHAMHREER
HERX, K BIMCMEARE. WHETED
S o B T R PR N S R 2 i W L B A
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X, BEARAE TR BE S BT 27
~35,3X 57 SR [a] B K £L B (28 ~34. 8) AW

o

MREREN, KER ALK pH Wt @
KT IEPER AR I R R
Ho MERESRERIIHETEmSER™,
EM KRB (Macrozoarces americanus ) X5 F15 HTE
pH6.5~9.0 W™, 4Tl 3% 1) 0 B0
#eE pH O YR E" . AW H £ ( Hippoglussus hippl-
&lossus ) F1¥G 55 ( Dicentrarchus labrax ) W F 43 B &
pH7.5~8. 50" 0 pH 9V R B BB M ).
Koya %) 3846 # 2 £ ( Alcichthys alcicornis ) 7 pH
7.5 WRBHYRAETFIE T, X EREHER
pH, WASRERRE, S A p ) pH KEA
PEBER , HHE 7% 07 pH 6.5 ~8. 7 2458, pH 8. 4
R R RTE NE X 5 AR KA pH 7.0 ~
9.0 W& .

REXHETEANEREAER. AEHEIA
HRESETFHREEFHENXERE—NFOR
THREERE LR TR — s EA R,
PR TR HEN T2 3, IR 723 (EER &
TR TIHFER ATP B0, R F R B, M
HEERWHE, AHEE TR T B mER™
AERGREY, AOFA RO FOENERES
AR I HERRER XS TR, FFEINR
BRER 2 ~31 C,29 CHETENBE, x5~
FRRARIKIR(20.5 ~29.6 C) & . REMAHL
REFTHEARERNER, ERERETEART
W R, AR A TI5 R
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Ultrastructure of spermatozoa and effects of salinity,
temperature and pH on spermatozoa motility in Epiniphelus coioides

ZHAO Hui-hong'?, LIU Xiao-chun', LIN Hao-rtan', LIUFU Yong-zhong'* , Wang Yun—xin'
(1. Institnte of Aquatic Economic Animals and Key Lahoratory of Guangdong Province for Aquatic Economic Animals,
Zhongshan University, Guangzhou 510275, China; 2. Department of Fisheries, School of Animal Science, Sotth China
Agticulinral University, Guangzhou 510642, Ching; 3. Guengdong Daya Bay Fishery Development Genter, Huizhou 516081, China)

Abstract: The healthy male Epiniphelus coioides were employed{ body weight 8.2 -13.2 kg, body length 64 - 78
cm), and the spermatozos were collected from the fish body by artificial conduction. Under the ransmission elec-
tron microscope, the observation shows that the spermatozoon consists of two parts: the head and the tail. A large
nucleus shaped round or ellipse with condensed chromatin is located in the head. The space between the membrane
of the nucleus and cytoplasm is relatively large. The proximal centriole has a 120 degree angle with the major axis
of the spermatozoon, whereas the basal body is parallel 1o the major axis of the nucleus. The two wings of the col-
umn ~ like sleeve is asymmetry, The central structure of the tail is axoneme with a typical structure of the 9 +2
model. When the salinity of sea water at 27 33, the spermatczoa have the best motility and the spermatozoa have
the longest life span at salinity 33, which is 27 min. When pH at 6.5 -8.7, the spermatozoa have the best motili-
ty, and at pH 8.4, the spermatozoa have the longest life span, which is 20 min. The effects of water temperature
on spermatozoa molility showed that the optimum sea water temperature is 29 Cwhen the spermatozoa have the lon-
gest life of span (20 min), and the optimum range of water temperature is 25 -31 C,

Key words; Epiniphelus coioides; spermatozoa; ultrastructure; spermatozoa motility; temperature ; salinity; pH
Corresponding author: LIN Hac-ran. E - mail;ls32@ zsu. edu. en
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ZHAQ Hui-heng ot al: Ultrastructure of spermatozoa and effects of salinity, temperature and pH on spermatorzoa motility

in Epiniphelus coiofdes

A 1 Plate I
1. AR FOAE, < 0 000, 2. #G FLAEE-FOL. x 9 000, 3. £ R T g (PCY, 15 000,
4. 85 2RO, SRR FAARIE, < 37 500, 5. 5T REOA), REEEED, ¥ 26 250, 6. AT,
TR . < 30 000,
A-#, BB— A, 1P - HAE, M- sk N- AR, NG— MM 95, PO HEHRL S MR VT
1. Longitudinal section of the sperm, x 9 000,
2. Longitudinal scction of the sperm, » 9 000,
3, Longitudinal section of the head of the sperm, showing the proximal centriole (PC, Tongitudinal section) > 15 (00,
4, Longitudinal section of the head of the sperm. showing the location of the proximal centriole and basal bady, > 37 500
5, Longitudinal section of the head of the sperm, shawing the struclure of the sleeve, ¥ 26 250,
6, Longiwdinal section of the bead of the sperm, showing the location of the hasal body, x 30000,
A-Axoneme; BB-Basal bedy; IF-Tmplantation lossa: M-Milochondrion; N-Bucleus;
NG-Gap within the nucteus: PC-Proximal centricle: S-Central space of the sleeve; V-Vesicle
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ZHAQ Hui-hong et al: Ultrastructure of spermatozoa and effects of salinity, temperature and pH on spermatozoa motilicy

in Epiniphelus coioides

ERg I Plate T
1. BTFLAIEY), TEATTH “0+27 BATEH, x 18 750, 2. W TLIEY, SR-ALEMZER. x 15 000,
3. BT RAHY, REEEGERE. BN SRR, < 12 750, 4. PRI, x 30 000,
5. TR, 7 500, 6. MTRESED, & "0+2" RBHH. x 45 000,
A—%hi2, BB-Eth, [F-{HAS, M—ZHH, N- S8, NG-MRETHEE, PC- TETOl, S MEr, V- &4
1, Cross section of the head of the sperm, = 18 750.
2, The nucleus of the sperm, showing the gap (NG) within the nucleus, x 15 000.
3, Longitudinal section of the head of the sperm, showing cyloplasm, vesicles and mitochondrion, x 12 750.
4, Longitudinal section of the tail, % 30 000,
5, Longitudinal section of the tail, x 7 500
6, Cross section of the tail, = 45 000
A-Axoneme; BB-Basal body; IF-Implantation fossa; M-Mitochendrion; N-Nucleus;
NG-Gap within the nucleus; PC-Proximal centriole; S-Central space of the sleeve; V-Vesicle
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