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Ultra-structure of the spermatozoon of Platichthys stellatus
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ABSTRACT Ultra-structure of the spermatozoon of Platichthys stellatus was observed by
scanning and transmission electron microscopy. The spermatozoon of P. stellatus consisted of a
head, a midpiece and a tail. The head was spherical in shape, of which the main structure was
the nucleus. It had no acrosome but had an implantation fossa at its caudal end. The implanta-
tion fossa was shallow, with the depth of 1/4 of the nucleus diameter. The nucleus consisted of
electron dense chromatin materials, with a head pit and nuclear vacuole whose chromatin was
free. The midpiece consisted of the centriolar complex and the sleeve. The proximal centriole
and the basal body were arranged at an orthogonal, and in “T” structure, while the basal body

was parallelled to the spermatozoon. The sleeve was very shallow, and the deepest point was
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just 1/3 to the mitochondrion. There were many ellipse vesicles in the sleeve outside mitochon-
drion. The main structure of the tail was axoneme, which was slim and long. The structure of
the tail was of the typical “9+2” model. The flagella were thick, and there were two rows of
lateral fins on the flagellum, but the fin was not asymmetrical. There were many different sizes
of ellipse vesicles in the flagella cytoplasm, which were of asymmetry. The structure of the fla-
gellum was accommodated for the spermatozoon move.

KEY WORDS Platichthys stellatus Spermatozoon Ultra-structure

BEAXETFEWLRER THE®BS AL FRAMER, BSRIEWERRMBWEGEX DT
E—EER AEERBTLABTAMNELT MATEKHECBE BRNAEL BFPBRBPOREE S EKAR.
“HETEWHIRYE RN S HAESRETFREBMNENEEREAIBESEAFRMENEFALP
A—BER , XUREHRTENMRESHKEGIZERS 2002), EILE, BASEENESTARE TEH
RAFE AR S, U H R P8 500 T B M S WIBFF, W 2F 6% Paralichthys olivaceus (£ H %
1999) . KZE#E Scophthalmus maxrimus (Suquet et al. 1993) . A BE BB Verasper variegatus (3K £ %F
2004) GEW F 88 Cynoglossus semilaevis (R2EZEZ%  2007) ME AN M IR B Solea senegalensis (Mattei 1991;
Medina et al.  2000) % ,{H X B %€ VL8O T 8 S 45 4 B BF 5% o4 R L3RG

BT Platichthys stellatus FJ& T8 B Pleuronectiformes, 8%} Pleuronectidae, # ¥ £ Pleuronec-
tinae“‘ﬂ:@%!ﬁ Platichthys, X2 B5E)I| 88 VL8 BB MBLH. ERITHE Mo mHEN " ZHHENA2E,
Sr KR 33°~73°N,105°W~127°E; dL B (1 4 g e (28 AL 41 3 . BT R 307 i A & KA 3 2, m B Bl AL e A
MNABET(ZEESE 20060, RENXEEMIT, BEWLAREH LRI, S5 BRIT . EZI3F 0 FELf]
TLEWR, UK BA GEERIESH(EFERRFEILEHE. BERIEEKEFER, FUR IR, BFRNE
B RMRE, WA EREAER GEREE WAL FEAKE R, RBRAFEB N EKEER, £60
FX B RILEH FHEMSEHHTMEMBR, T SHMOBRFARETFBREHNHT TR, FETAXZE
EYENE.

1 ME5F=E

1.1 &8

TRASBERIBREHHESLBEYREARA AR, FAEFKE 8~12 'C,#HE 29~30,
Y6 HB 3R BE 600~1 000 Ix, YEHEASE A 7 ¢ 00~19 : 00, HRUEAAE KIS, FEHBEREDE BB
BAMKER 2%~3%, B ERBEFK, M E 8 : 00 A1 16 : 00, H#/KZE 200%~400% . £ 90 d L EH
BE . AAEA BRSZFH . EAAGEER WHEAHBRAFTRE MIFHLE, SBRAAYAIHRELN
PRRTTE WS IE R R,

1.2 Hx

1.2.1 s EHRGHE

SREE 0.5 mIFH T 2. 5% B (0. 2 mol/L PBS E2f#l,pH 7. 2,4 ‘COEE,PBS Zvh R E¥E. B
ERAE. #TF2BRREER., A Eiko A XD-1 B € /LkIE 7 A T8 T8, Eiko A F 1B-3 ®IETF
PSR, JEOL A 5] JSM-840 HHfi s 5% .
1.2.2 #HEEHAROH &

REOSmI BT 2.5% R -+ 4 CEZ4h,2000 r/min B.0> 5 min, % 5. PBS Zrhlishik,
1% 8 4 C/HEE 2 h, PBSEWlirhik)a, ZMERFIBE B K, Epon812 SR E M AEaH . UltracutE ## Y]
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FHLEEO R, PERERG, EMEMN. BRUAHERSRE. JEOL 4 7 JEM-1200EX % 5t # 8 W
.

2 #£R

2.1 BH¥HBENE

BRI T HEERNE T, KK 39.9510. 14 pm, 4 AL FEAMEMEHEE)S WAERI-D.

ERTHEEFLHERE,  YHK 1.45150. 106 pm, BEHK 1.43+£0. 112 pm, T HEBH(EK -2,
3 AL PE AT RILHE MR, FEEEMNOREER -2, Kk FHREE A 6~8 1,
BREBARMERT-2)., EEHAE 0.32£0.08 pm, & 38.02+£0.04 pm., WEA A FBRAMKEFHH 2.
FEBH, TEBEERNFN REFE, M RHEE 6 U #8 (Lateral fin) , USRS R, — MM EXEKR LD,
WERBRBEE, AR RMEFAEERT-S.

2.2 EHHBENE

2.2.1 #HTkFGmmaEn

LA EEEWE MM (Nucleus) , TTHE (Acrosome) FIRZ BT B M FE (Nuclear pit) 7E7E. ZHMIE 5
BT RBHARRSZR,ELFHIVE L ARZEREEWERER -6, LB E L, HRELE R
R T-9. BFLTARERE, FEEES REREIN 25 BRI, EWERAER D845 8w BE 5
MR EEAFE. MO REMSAE, EEEA LS BER R B, RN aRBE, BEES
53k F v B B P BT IR LA R B B 8 B 2 X3, b B Sk B MBS (Head pit) (AR 1-9) . ZEMEER
BBl L 1~2 A~ e o FAHXT B B X 3R, FK 22 A % #3 (Nuclear vacuole) , BB R K B JE 8 A #LNAR , 2% #
BREWBMEARE THRORERENBRENHXBARAFAEMERL-C, 7)., EHRENERA - BRENEAES
(Implantation fossa) ,# ABE X FR 437, 2R EBRR, EHRRUE R FEE, MARELRARBEERH 1/4
(ERRI-6,7),
2.2.2 BT PROmMBEHN

BRIBHEFHPEREARER M THRENES, FELEW R 0B E G & (Centriolar complex) fl#l1 £
(Sleeve) ,

ki B AN TFHEAE D, i s H .08 (Proximal centriole) fl 3t 4k (Basal body) H R . 3 .Lohifr
TFTHAZH LB AKHESHEFOKMEE., BN THEASH PR . EKBS5ERPONHKBER 2
“T"FRIEII(ER 1 - 6). ZAKH 9 H =B E (Tribble) H AL, T A E X (BRI -10),

ERILEHFHRBAEERN 300~350 nm, B EERBEMFEEERRI-6,7,8,100, ERNESHES
SMERB AR — K FHHERRE . HBFELAA XA ETRE 1/3 4. HENTREEIHBER
(Central space of the sleeve) ,MIEBBRHEK/NER -7 . HEMBRNENEF R AZXHREML- 6,71k
AP (B 1-8), TERES , RBKKSNE, FFERB W RE BELEE, HE 61.5~92.3 nm, BHF
SRECEBETFREYHRERIL-S.,
2.2.3 HTRFGmEEMN

BTHERAN 1 KEKWEE. WERKTHEES WE/NMNEMMENBEHES, SRR BHBEZ
SMERRT-7) . WEERMZMEBRMR, AN OF2"MBEEHM@ER I-1D. EHEHATE L, TR
WENAREREZAESAAY AREFTR M- EBEEE. PERNBRMBSIGEE, BRI
200 nm, BB R B AN R AN 22, /N BB ERE 0 nm K, KEREE—E, BN RN AL, F549
REEERAEFER-12), BASHEAYS, —NBAKERE, 50K, BETAELBHKENE
L ELH BT LA FEREYR.
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1. FEE, REAM HEEMBEERN, X2 500 The total length of a sperm, showing head, flagellum and the end piece of the flagellum, X2 500;

2. WL, RMBEFLRAK, X30 000 The head of the spermatozoon, showing pit and mitochondrion, X 30 000; 3. ¥ F L& T, X 30 000
Top of the sperm head, X 30 000; 4. ¥iE F B, /RM#E, X 10 000 The principal piece of the flagellum, showing lateral fin, X 10 000; 5. ¥EE XK
Bt, X10 000 End piece of the flagellum, X 10 000; 6. ¥ LAY E , AW 508 AR ML Rk, X 25 000 Longitudinal section of the
sperm head, showing nuclear vacuole, proximal centriole, basal body and mitochondrion, X25 000; 7. ¥ TN, mHMEE . MEABR . BMEH
BREENWENCHMMAL, X20 000 Longitudinal section of sperm, showing central space of the sleeve, inner membrane of the sleeve, outer
membrane of the sleeve, flagellum and swollen membrane of the flagellum, X 20 000; 8, & FL M PR, = BHEFLBIK, X 40000 Longi-
tudinal section of sperm at head and midpiece, showing vesicle and mitochondrion, X 40 000; 9. ¥ Tk M, AW MM, X 25 000 Cross
section of sperm at head, showing nuclear vacuole and pit, X 25 000; 10. ¥F P E, R EE ML R B IRAMLR A, X40 000 Cross
section of sperm at midpiece, showing central space of the sleeve, initial part of the axoneme and mitochondrion, X40 000; 11. ¥ FRKE (¥E)
BYE, 2RO BRI S, X100 000 Cross section of end piece of the sperm(flagellum) , showing center microtubule and doublet micro-
tubule, X10 000; 12. ¥ FREGEEIHIE, R . OBS MNBRME MBI, X15 000 Longitudinal section of end piece of the sperm
(flagellum) , showing vesicle, centriolar complex, doublet microtubule and plasma membrane, X15 000
A: Bi%; BB. £k CC. F.OBEAE: CM: F.LHE; DM, WA E; EP. #EXME; H: BMFLIE; LF. WM TA. WLKRR[E; IM.
WERBE; F. S, M. &8k N, Q158 NV, #¥l; OM: MESE; P [E&; PC. T .08 PM. BE; S: MEK; SM. HEBE KK
MEEE; T: BFLBEN; V. 30
A: Axoneme; BB: Basal body; CC: Centriolar complex; CM; Center microtubule; DM: Doublet microtubule; EP: End piece of the flagellum; H:
Head of the spermatozoon; LF; Lateral fin; IA: Initial part of the axoneme; IM: Inner memberane of the sleeve; F: Flagellum; M: Mitochondri-
on; N: Nucleus; NV Nuclear vacuole; OM: Quter memberane of the sleeve; P; Pit; PC; Proximal centriole; PM; Plasma membrane; S: Central
space of the sleeve; SM; Swollen membrane of the flagellum; T: Top of the sperm head; V. Vesicle
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Plate I  Ultra-structure of the spermatozoon of Platichthys stellatus
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3.1 BRIV FHTREREER

ERTHBHE TS HMBE B AXEF LB . FRMER 3 B0, BETEER EFEER. BE
LA AE N 7E 4 M8OE B A%, BRI T KERE, /N T 40 pm, Hfb 3 M AN T2 KT 40 pm D
B BRI RREBER 6~8 1 ZTEREFMOTAEFNEARES:; BERIUKNWEERERE, B
FRERT,H 0.32 pm, Hofh 3 FHEAKLH 0.2 pm, BRILEMEBE BN T KK/ LFHEE 1, BB R Y
BRI, MAZEEHE FLK/LFH 0.76, L WL RE LRI (Suquet er-al.  1993), ¥\ HFH/E LK/ L KR
L 64, RN TE AL (REES 2007, Stein(1981)¥KE THIL /0 3 PR AL KA 1, LMK KH 2,
SRR RIC ST BRI K8 3, LW BB EE . R ST 8 BUBE A KSR TSR 2, T 0 5 R
FRA L, Fib B FRORE IR LR RS B R A S8 5B AT 18 o i 1) 4 5 AR 8

1 EXTIYRTFRHEMASEEAXSTHTRERILR

Table 1 Comparison of the spermatozoon morphometric characteristics of Platichthys stellatus with other Pleuronectiformes

LK/LT REEK WEK WER

K &K kK *E " Head  Mitocho BEXH
\ Total length  Head length  Head width . . Flagellum Flagellum
Species Curm) () (o) length/ ndrial length (um) idth Cum) References
um pum # Head width number o 80 bM)W #
BRIH
39.95+0. 14 1.4540.106 1.4340.112 1.01 6~8 38. 021+0.04 0.3240.08 B
Platichthys stellatus )
B 51 2 ' .
41.47+3.5 1.53940.036 1.4610.049 1.05 14~20 40.13+3.5 0.2 HKAKEBRE 2004
Verasper variegatus
KB
# 45 1.3 1.7 0.76 8~10 43 0.2 Suquet et al. 1993
Scophthalmus maximus
A0
45.0241.756 1.82+0.086 1.11%£0.028 1.64 5~6 43.2+1.67 0.18%0.026 REREE 2007

Cynoglossus semilaevis

3.2 ERISHTLBHNBLSH

BRILEHE T LM ERIE , TR BOLN, RIAK, ERFREORFRAMMHRRNZ H XK. KETF
MM H XA A PR RL . —Fp L T LA B B P, TR B R, B SR 3R BE . JL K BESE (1998) AR
WRSAXBEH TEHUNBERBHRE I, H—MTZAXBERESARUR, 6 FHRE DR, FRZH
B, B B RBRAFE., RAREFEQIONABREREE T HREFT PSR, TSR E B R H
e RRAETR, M EER. MAEBKEBNAKEFMERESE T REAZIMNE, 58 RTS8 7K L E M
Fa R IR] BHG M B FF O F R B0 RS e AL » [0 B 2 A FR, T IR A BB B 9 (Suquet ez al.  1993; 3K K B %
2004) , 5K 855 (2004) A R X AR IR G5 M PT BE R UK B0 — bt 7F . F 8F A1 22 38 35 60 1 3k 30 00w 38 0w 14
M B 6P TR P EABRE(EREBSE 1999, T8 5 800 T 40 2 H X R S MALE R E N B/
HBR(REESE 2000), A FLABHsAXBEGYHERNE.

WEBEFHHEASZHAEEREN - MG, BEA—. RIECHERNRE MASKMET 2R 3 M
KB (DM TER)GE S, WE B Pseudobagrus fulvidraco (FLAKESE  1996),3 B i Hucho taimen Pallas
(FrtfEsE  2008) %5 ; () TEW — M MEE Cyprinus carpio (JLKEES  1996) 5 (3) LA B 0 40 M B % TH 19
—HBRHRER, LEnN SHEENKEFET, K%M Pseudosciaena crocea Richardson(IEKEZH 1997),
ERUBETFAIEASVESHMREEEL B A THRENFE, BEALBERNKERFER . ER
TLBENE T IR A B 2R B BRAR , SRR A7 5 190 A T B 24 S 40 B A A2 B9 1/4 5 o o7 S o 458 PR 1T 2600 K 38 F 10 A 0K
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BAEEKRE 3/4(Suquet ezal. 1993) B EHA L 1/3GK KBS 2004) . FHA4 5 1/4(EHRBE
1999), MFWEBB FHIZREMN+HEEL, EH R, MAREA SBKBRK 5/6(R%2% 2007), flk
BRI R R SRS A RESE BB TR, TR 185 S A S ENE FRIEMN
%k,

3.3 BT T R R Y

BERIEEFRTBERAE R, RAKMSERPORNKHEE, “ENHANE“T"EE, AARSE S
R T—H(Billard etal.  1986), BRTHGE M KSR, T FF(EEHFE  1999) . KFEHE(Suquet
etal. 1993 MEREHCGKAKESE 2000, HiERP O SEANHFICEHEEEN., MELBFTHET
BEAH SEw PO BHEXTHFIER —FHE L(REESE 2000, HEERTHBEFHTRENST
B K67 R R BB B AL, T 5K | E|MMER K.

BERIBHMERNRS  MEBBIN MENESHEERRIBN—K. BIEZHBTRB &5
DHBEN, BETEELERTHEYR. ST (1990 I F4E T o 35 60 13 £ 38 ¥ A0 3k 3P 0 1% B F0 i 2 ()
REREEEFARNEREREATR. EFF(EEBEE 1999) . KZEH (Suquet eral.  1993) . FHif
(ukEES 1996) MEOLKESE 19960 MAXEACLKESE 19DKWBENENBRRIFEE—ZE LA
R, SHMEANBETHE. ERIBETHEPRNEIXEBMELE.

3. BERIB/BTEDBHNMBLEN

R B a2k, EAM/RE (Mattei  1991; Medina ez al.  2000) . F 8 (A& B2 2004) F1 24 ¥ & 4
(REZES 200D THEERML NI EH A b 40 MR = H U R IE RA 0 48 ; K38 5% (Suquet et al.
199D THEEAEEA N, T H K8 E B B3R 4> 2 3 0 M AR B (Lamellatedshape) ; [B B 2 8 (T 5k B %
2000 THEB N R MBBIMEERFE., BERIKRFAATIRE AL B AN THE L EANEEE, B0
R ERDR, MBS, EAAXHR, — MR LB, Lok, 76 B 58 T 8% 48 6 40 M BR P 7 I K /N R — B 4% R 38 3
FEBENSHAYS, ~NBREERE, 5 MWL, EEFACLKES 1996) . KW Leiocassis
lognirostris GKIEESE  1993) MEOLAKES 19960 MEEEBMREESE 200N ER THEHEEERGAE
RO BRREW . EHXUINERTEE THEMEL BN —NBERBRL, B THE W 06X &5
B — U R B AR D RE F RO, AT S BN ENFER FrRrtEsh iER. X5FHES(2008) @ it
MREFEETHRENESHUER L, IEFRHEN, R EEN—MREFREN, SEEAZBEEFE
A HE N B85 —2 . W TEMWEER, KB EE Q93D N — BT —MiEEeEH, WIS TS
MERFERRE FREERYRMER.
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