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Study on spermatozoon ultrastructure of barfin flounder Verasper moseri
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ABSTRACT The ultrastructure of barfin flounder Verasper moseri spermatozoon was stud-
ied with scanning microscopy and trans-mission electron microscopy. Total length of the sperm
is 45. 57+3. 23um (n=11), and the sperm includes three parts: head, mid-piece and flagellum.
The spherical head mainly consists of the nearly circular cell nucleus. The mid-piece is com-
posed of mitochondria and center grain complex, with some round undifferentiated small mito-
chondria. The typical ‘9-+2’ pattern of the flagellum has quite simple structure, which means

that the spermatozoon of barfin flounder can be classified as a primitive type, which is found in
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most of the advanced fish taxa. But the anterior vesicles and pit of the nucleus of this spermato-
zoon have seldom reported from other species. There is no acrosome in the sperm. At anterolat-
eral to the nucleus, there is a chromatin-free, electron-lucent area, which was named the anteri-
or pit of the nucleus. Within and in front of the pit, an irregular-shaped structure and some dif-
ferent sized vesicles that are encapsulated in a layer of membrane were found. With regard to ac-
rosome and acrosome vestige present in some other euteleosts, we presume that the vesicles
may represent acrosome vestiges though they may also function to release nuclear material,
while the irregular-shaped structure in front of the nucleus may be caused by improper sample

preparation,
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WEAEHEEL RN 40 ZEP, BRI HITHE FBMESHBTR K A2A 300 ZF(Abascal et
al. 2002; Lahnsteiner et al. 1998; Mattei 1991; Medina et al. 2000; Quagio-Grassiotto et al.
2001), EEARE TR - BIVEER , LT FPEMNEF=ZHRSHEAR. B FHAREZ. P LORESE WE
MEELEHERMESHERTRRAZL N HBEEHREHNNTRREZHEYEMANEEARZ—, EF4
EETFBMENESEZFVRR . EEBEREREEMILEY 2P P RET WK HAT R Jamieson 1991,
TN T TR B S TR X SR O 7 BB R) 250 R 5 o PR R G o L kL, LB
HEF 7 20 QAT A B F 3R TR 43 00 R 04 43 A 5 60 56 07 T ¥ BT LA Ry R 22 T8 6 L AR B IR 9 K 4B (g 7 B %

2000),

BT BB Verasper moseri Jj—Fb Wi K BIGE 4 f1 , /)8 8L H Pleuronectitormes, ## Pleuronectidae,
B8R Verasper , FENHEHARTERZE B ATILGS B LS U AMEEEX P EMNE BIBX,
HHARAB . EFRFES ERROFA RNVIEFREEFGARFHNI AN, 2004 £, AHEFI AR
B, 2007 4, AP EBATET KRG ERNRW, HAMEMALTRT. BR-BRNFRESESAEBEANT LG
THAFR . ZEWHEBEEFEEKBETALRE. AROED  EERAEE TR EAEE S ERE . Fal.
MPERERE, FH, R ORI FESWBMEN, LA 7B SRIE 550 T R A4 5
AR ERAEYE BT AR RBHREAKRE. BT, BN R IR RSN FBRMENNR

i

1 #HEMT7TE

1.1 XBEMBERE

L F 2009 3 ARMEBEMEWHIT. FHTLIRBKTERAFASEETNAMESREN ¥4 6 B
G E), LB eK 27.5~38.6 cm, A E 868.4~1 450. 6 g, FEH /KR 8~11 C, i 25~32, H#k R
60026 ~800 2 , Y& BESR B 280~350 Ix, iIF A KT 6mg/L, HEMWEE AWK BRBNAKEN 1% ~2%.

SHERBBNEARAATHIEN R RBOE W . Bkl g el Ll 200 mg/L B MS222 BEBE,
REHAETHEA THEREDRRRSIEERR L BB D% a3l s . 57 5O AT 56 8 I8 4K X = A B s A
RRESAREARLEE X, IR LR ARBIS Y. T4 b S 10 5 IRF M A B fLr m A L R
FREAaMAEBRIA FERFE. FFIUBEREEREZREEFY . FRENERERANAAAE, HET
HEMTRERREHEEBEREIFETTHN 1.5 ml Eppendorf B, T A 2. 558K 8 (pH 7. 4 BER S
R D B RAT .

B Spl FrEE s, A S0l AWK GE D RE.BUIER, 7 B8 (Nikon-TS100) T MEZZEFHNE &
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I ERFEZRAS OO THAERE, BB KRR 2 000 55, A e BRI B4R (Erma, H %)
HERETRE. BTEERE TSHUL BAEHRBEOEREAREGEATFARR.

R1 AIHBKEHR

Table 1 Formula of artificial seawater used in the study

7] Reagent ¥k & Concentration (g/L) X7 Reagent Wk B Concentration (g/L)
R NaCl 24,72 ERIR=] MgCl; - 6H,0 4.66
g4 KCl 0. 67 WE MgSO; - 7TH,O 6.29
KU CaCl, « 2H,0 1.36 WEMEM  NaHCOs 0.18
pH 8.2

1.2 HEWE

1.2.1 s BEHLHE

BREBEETHEHNG O2.5%R_BReERPEE 8 h, PBSZ i (pH 7.2)E ¥ 3 ., 8K 10min,
BL30%.50%.75% .95% Z B JBUF K &% 1 R, 8K 10min, RJG A L/KZEBEEB/KPIIK, #IK 20 min £
F. BSHE50%.70%.90%.100% Z M7 R A E R Z B, B R B 5~10 min, KHSBA Eiko A7
DX-1 8 Tig R S THREW . T rKAEN B#HIT PR . TRSMESBA Eiko AR IB-3 B FEBRMNUPEEE&HE
B, JSM-840 B(JEOL, HA) IR EME.
1.2.2 #4vBHFESHE

1.2, 1 BT R EE MRS L 2 000 r/min 2.0 5min, PBS B E Y 10 min, BE 3 K. U 1%RERTE 4
CIEHEE 2 h., PBS ol eh ¥t 3 K, 8K 10 min, ZEERFIMEE(3020.50%6.702%6.90%6.10026) 5 A7k 10
min, F 1 1009 ZEEFLK PR . Epon 812 A A EL3E,37.45.65 CiR A8 E 1L, 8 %R £ ¥ B 24h, Ul-
tracute BB H WL, PRBE RO, LEEN. RN EAMERE A, JEM-1200EX 5% 5 B 8
(JEOL, B A) WE .

2 Z&]

2.1 HBFHE

ZBESE T EE N 38-0.57) X104 /em® (n=8), EE I5CH,BFiZa1EH(82.16+7.23)%
(n==8),% N T /KEEEET LA (10. 5+ 1. 42)min(n=11),

2.2 BTERES54M

2.2.1 PPHLEULE

SMEHEETEKN 45.57£3. 23um(n=1D), EEMFE =4 . LH . PEAFEE(ERI-A ., kBL
MIE K 1.4710. 08 pm(n=11), LT A, 3k TURT I E F R A AR B GERR T-B) . FBREKERY
0.32~0.45um, SR KMEE . B FLBE. PEABRFREMERERES, & 1~2 BHANBRIRE
) .BEH10~17 4, EAK, APERIEFEEME, KEX 43.48%2. 13 pum(n=11), BREWII HE
B4 0.13~0.16 um, FARMBEWE K, L FA R R AW Kk TR MO AR TF A 30%~
40% , F A K F L THE B Mpa (B R 1O
2.2.2 HHEHEALR
2.2.2.1 Sk

BTAMEESH IARZ ZAEARBARRER I-ELBRL-H ., @S58 FLRRO KRS
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E, MM 2IERE, KER 1. 9pum, EREH 0. 96um, REFTAEFHEN JKEWER . BHRBMITLEHER
FU~3MHETFEERMORBIER I -G.ERI-H . RZAIZM. ZBEERKDMAE. NAZBEAT LA
NEYMTEN., ZEADZEEH, SARTEASHERERT-E ., EXANTUEERE. L 30%METFE
AL FHIERT A FEREAZ NI B F 87 ERB MBS, VR SERIT (ER 1-F, VRT3 % KN =
B =AREMERL-F.BHRL-GO,AEEHA . KARE BRI /N, BEENEASY . H
MEBFHEEYE@ERI-F.EKRI-H,
2.2.2.2 Wk

BFHPBREE, FEAEPORE A ERMEBR ARG, AU L, AT WER 1~2 A~ B JE 2 k& FH %
M EREAZS, BN TARBE T F(ER1-E), E8UEE, /TR 5~7 4, BRF R, LRk EA KR
MMEFEEEZSE (BRI -D) . RAMELEME ., 0K E A A B 15 0o F0 B A GE i 50 R R (B AR T -
D) i FEE BB FE (Nuclear fossa) W, i1 ORI TR BRBGITAZ IS . 35 o 0 B AR HES < T
AL EwNP ORI SHETRMERE BEKBSBTRMPIT. Ak o 4 3 BB AR, IE M 0 J0 B
E CERR 1 -D), drbohi & G 75 ok K 8] T2 58 28 100 B o e T Y 454
2.2.2.3 B3

HTFREREEEHE, A ARG, AR, SURER, BF9O+27R M2 SR (ER T-D, PR
BWKME(ERT-JJD ., 7EHE LB MENETHEES . TEEHERI-K . £H8E L, RAEE
FREAEKAOREZERT-D EEERAAENREEEANENER MEWERT-D,. REREME. BIHEK
Sy B BB W AR A .
3 itit

W AmAFREL, 44 24 000 ZF (Kunz 2004), K TFEM BB AR, e T HAR S SR RHEE.
RIEZHE TR, RN ZRE R 2GR, T B FEWE N E 2 (Grier  1981; Gardiner
1978) ,J5 B A A A B2 (Billard 19865 JU/KMESE  1998; WAMSE 19D . AHEHEFE & .

Stein(198DARFEER 300 RME B ALK FHEME WK T R 3 #RA. - R TEABAIKE. &
S AHEEHEERE, = 2L I RETE. T Mattei(1970) B EK F R £ BB BB F o N BRIEE], —
EEBRE, P LORMNTEREN: H—ME2 P LR THEREATREZAZAT. FRESE T LBIE
JE Al )& T Mattei 32555 2 FISAL,

3.1 kERFEATMBA .G

AR 500 Mt B a2, 2 EMIC#T T Hp 10 MAE FBRENHE. 2N RSB KEBE Pegusa
triophthalma (Mattei 1970) EJER /K L H B Synaptura sp. (Mattei 1991) . ZE N /K Solea senegalensis
(Mattei 1991; Medina 2000),Citharus macrolepidous (Mattei 1991) (BB K I 8F Chascanopsetta lugubris
(Mattei 1991) ( KZEHE Scophthalmus maximus (Suquet et al. 1993) \F 8F Paralichthys olivaceus (Hara et
al. 1998) . JI|# Platichthys flesus(Jones et al. 1988) .[B BB 4 Verasper variegates (7K B2 2004) 1
AR RBE RS,

ARG TFEMSH S X EEMRLNARETHEBELU BEOFERAZL. EHMAERER M
#12K Elasmobranchii F1fifi #22 Dipnoi #¥ F & MR B TUK (Afzelius  1978), i -B A KM F— BB H
Tk (Craik  1986) ., ARBEE SN T 70 A , {5 H Sk 3 T 49 110 B 1R 20 78 Lt 2 o 358, 1B X — 4 AE 76 HL R
JB KPR R B R AR, R HTE R G R R T LT . K3 6F (Suquet ez al.  1993) FI 5 #F (Hara e
al. 199 THWAMBENBEHBERERE S H LT TRAE 1 MG, HLETEH% 1999 M Zhang %
(2003) X 2 8F 8 F B S I JAR R Bk B BU 19 M PR 254 . B, B AR N B M EL RKE . X
M RNRER SRR ESERBER A IR WAL E R T TR ERTE TR, AT
— AR
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A BRTFRENI,E LANREAT LAALBEBNET B T L5, HE, R LB APH 1 B (MP);C. LB5ME A ML EL# T
MG ERE 7D, BT BB DI, SRR % . m AR (BB B9 9 4 SRR A MR i b OB (PO R H R M B BB B (O E. B ER
FRERMHE T LR ED , RBBENM) EBPM) I (NV)YEF. B IR AR AR G (P 25 H9 O T 3358 (980D , W1 LB B
MR (NS) R RERER (V)G EHMRERTLFGANE , RGP BB/ NV H T LB, 28R (N V) FIE R +
X)L BTRERDE, FRENEKFS ;). BTHEEEDE, B ERBERIVBK, REARZHERV,H LAHLY
BOKGK. F-FREHMIE, °T W2 M E %M CM)
BLAE : A2 s NS BB A2 s APH 3L TRER VA 5 BB: 244 C. i B8 38 ; CC. Pl B E & 4K CML 3 BUE s EP. R #0R 55 ES: B ER BT
G FHE  FS MR UTE ; H Sk 38 Mo ZRRE; MP. A B, N 4008 NM: 8 NV K5 P 58 M B s PC 3T 3% o0 AL PME: BRI 5
SM.BEERERK; V. HH
Plate: A. Scanning electron micrograph showing the total length of a sperm; B. Scanning electron micrograph showing the head; midpiece
and anterior pit of the head; C. Scanning electron micrograph of sperm with the abnormal appearance of head; D). Transmission electron mi-
crograph showing mitochondria around the proximal part of the flagellum, outside the flagellum there is centriole complex composed by basal
body and proximal centriole and a cytoplasmic canal between them; 9+2 type of axoneme is in the middle, cytoplasm membrane lost; E.
Transmission electron micrograph showing a nucleus vesicle, and plasm membrane and nucleus membrane; F. Transmission electron micro-
graph showing a pit deepens into the middle of the nucleus, two vesicles anterior to the nucleus, just outside the opening of anterior pit of the
nucleus; the nucleolus membrane bulged to form a triangular shaped structure just at the very anterior part of nucleolus; G. Transmission e-
lectron micrograph showing centrioles in the basal nuclear fossa and two nucleolus vesicles; H. Transmission electron micrograph showing
nucleolus ve;sicles in the nucleolus and some vesicles in the cytoplasm; I. Transmission electron micrograph showing slight swelling of the
tail; J. Transmission electron micrograph showing some small vesicles along the flagellar plasm membrane in the highly swollen part of tail;
K. Transmission electron micrograph showing the axoneme in the lognitudinal sections of the flagellum
Note: A: Axoneme; NS: Nuclear membrane bulge; APH; Anterior pit of the head; BB: Basal body;C: Candal; CC: Centriolar complex; CM:
Connected microtubule; EP: End piece; ES: Transverse section of the end piece; F: Flagellum; FS: Transverse section of the flagellum; H:
Head of spermatozoon; M; Mitochondrion; MP; Midpiece; N: Nucleolus; NM: Nucleolus Membrane; NV: Nucleolus vesicle; P: Anterior pit
of the nucleus; PC: Proximal centriole; PM: Cytoplasm membrane; SM: Swollen membrane of the flagellum; V. Vesicle
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Plate ]  The ultrastructure of spermatozoon of barfin flounder
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KPR TR RS RSB0 GRK R 2004), TERTEBRY WAL B — 4 P22 10 R IR 0 B A LA
(9 191 B , 4B ) Bt 0, % BR B 40 46 F A7 7055 K356 (Suquet et al.  1993) 2Bl BB MR T 5% . B 7 F 4% 1E B 7 19 U1 iz
(B L-G.EMK 1-H) . XRB5THE LI, 7200 U B 0 BT w77 72 i A R R T R = ARG (BRR 1-F.
R IL-G , XELMEFALXTARRE CELRBAXAMES, RIEHMESAXNEFEHWRHE. 2
FINR XL RE R RE B D A NG R EEE. 5 E B, RBEE SO 7 27 U [ Fi 28 TR 45 4 |
EFEREA SN BREH, ZASEHEGAXTONERHE(EEZHSE 1999; KERHE 1992; ¥4
EKHE 2003), JKEZFAI)EMRIEF P IEM Tilopia nilotica ¥ FHME MW NR, RBNE THEFHE
FETEE — Lo g0 /N ) B T I 3F 2 T A, X 40 8 o 2 7 A 3o 2 oy DA P R A s O » % 0 R R 4 )5 2% T o S 75 I
MRS ERERAEFOAREREG TG, RETNAAERFER BN E 6L, mEHEA Alligator
Gar RS #1 Amia calva FERELHER AHEL AT L BB M, W#E¥ B Salmoniformes H1 # § f1
Lepidogalaxias salamandroides Mees ¥§F L, TRARFEAE , M FEH Ath — L S B O TS F AP 07
e T0 1A 55 T00 1 388 30 45 3 5, K K V45 (2004) HE T 7E (5] BE 2 80K + 1 M A AT M B R BE W 25 M W RE B R TR (R iy —
Fp il (H A HEBR B AN A RN —Fg Bl fetE. SRRESMAL AR FRREENET
LA BT AR TURRR S R, KAk LT REJR TR AR WA,

EEREBHE TP P RAAE B THERMN X, RZ R, X7 — S F A E
BRIAMITESF 1998, X E“B W " 4549 7] GB R AZ SR AR 4 = FE BE R 9 45 R (Poirier er al.  1980) , A fB 2
WHRMEEFPHNSE, FEERELEFECLAES 1998, MIEASLEMEL R, EH5 0 R XFEH
B S B ULk .

AR EI, Y 300 ~40 % B FLHERAMMMETE LW EREARESBERE T 0B RER MK,
WELHEREZLNERREGW, XIEFEES S LR MEAN AR ESE THREASE LN A FE— AR
.

3.2 ARERKE

BB .U PR B R i O R B AA G i 0 R0 TR R 43 # B, 3 e O R S B IR B HEDY 5 TR B
KREFHAMBARESENEL LS —REFTAAE—FFE(Deurs etal. 1973 , HEEHE“T”RIHF), I3 P L
PMEMSEFRMEE . EARMEBFREFT. BFAXTLORNERHISHEANE - ER AR
fif s FHFTE AR Pleuronectidae  Ji#E ]} Citharidae, #E 8} Bothidae f8 25 5438 Soleoidae W 43 A4 IE 2
—, B RL KB T ORI HES 58 O B B AT X FE R W R B Cynoglossus semilaevi Gither ¥ F 837
BREIE(REFES 200D, BEALP ORI SHNARKHARTREMBE N ZR TR AGEH LR AR
AWK .

3.3 ¥=E

FREBHTFHERAERAL, AARLZEEROEH, AR FHAEEENBERERHE . &3 E8E
FTHENMAFAEMELEN, X5 R LGAR,E7EHAMmL B AMKESF (Suquet eral.  1993) ZER R
8 (Medina 2000) #1%F #F (Hara et al. 1998) " R IAMEEFA7E . HEE ML H JLRET B Wk T 0 I 0k &
RONMERNZRERE, AR EE ARARHE I Stoss(1983) A M #E v BRI BN FH E WK R, ] F
TSR Afzelius(1978) WA H M EE 5K TRk HBRWRBELS KK R, HE , EW BHMLIMIFER
ZRE XEBUENENEY AN ENEY . XFEQAEEF A Pelteobagrus vachelli (Richardson) (I
KBRS  1996) KWt Leiocassis longirostris (BRHENZE  1993) R Cyprinus carpio Linnaeus(Jik %
1996) 2545 T Wy L HE B AL P B AF7E , Forh K W) /i 38 360 0 8 BURLIR s FBOR W T, 5K DOE 55 (1993) X — 269
ARER —FMEREL Y, A F RS HASEME FREEFRY MG R, 2T HRIE R A MIGE HEi M L E

w.
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