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Spermiogenesis and Spermatozoal Ultrastructure of the Roundnose Flounder,
Eopsetta grigorjewi (Teleostei: Pleuronectidae)
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The roundnose flounder’s ( Eopsetta grigorjewi) spermiogenesis and fine structure of the spermatozoon were examined by means of
the scanning and transmission electron microscopy. During the spermiogenesis, the chromatin of the spermatid became fine granular
form, and progressively condensed into many large globules, finally homogeneously condensed in the spermatozoan head. The main
characteristics of the spermiogenesis were the disappearance of Golgi complex, the appearance of microfilament, the reduction of
mitochondria and the appearance of lysosome in the cytoplasm. A spermatozoon consisted of head and tail, but the acrosome was
absent. The cytoplasmic collar containing seven mitochondria was observed in the posterior part of the head. The well-developed
axonemal lateral fins were observed in the tail. The cross section of the axial filament showed “9+2" axonemal structure of
microtubules, and the numerous vesicles were observed in the cytoplasm.
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detzg o s IRFO FEHEFE AAY HAe $HA dTe A AAE F 1% osmium tetroxide (0s0.) 2 4T A 247 Ft
T3 715S kA, FAY AL FAEI] B¢ ¥ Fy ¥14 sgen, nge] ¢ AHEE 0.1 M phosphate buffer2
o w1y "R ¥4 7 FA FaF @PYY FU=E 4 AHBI ethanols ©] 83 TABRE BF3A epon 812¢] T
Ao Zgo g Rog A Foh AN B2 FHY B4e gt Eojd 23 54 0.5 ym9 semithin section® 70 ym
A7) 5 He Wy Hue 4o B¢ oATzE o 9] ultrathin section$ 3+%.2.™, ultrathin section® copper grid
TEo] Ry iAW, TAFY TR HPE B1HA (200 mesh)ol 23 uranylacetate® lead citrate& 402 o}z

¥ e AHeld Agte] £ ¥ 07 (JEM-1200EXIL, JEOL) &2 #33tgich
E7}A0), Eopsetta grigojewic %9 X (Pleuronectidae) ol 4 2) FAHEAAWA #F

e Ho5F FAFAF2A 42 2 #37e 2~34 (Chyung, FAPRAEN A (SEM) S 23 RE AZHF 7hee 2A &

1977) el . F€ TEM ZJRE AZH S AUt @58 232

2 947 B0 ALY w3 s Ay oRge 2o critical point dryer2 BEAZ) ¥ ion sputterd ©)83t4] gold
FT2E AAANAE Tt HYLBA AYFH ASolFe ion particle® F7 20nmZ HLL ¢ F, FAAAEANA

AAYA B A 72BN ARE np@stnzt o)l (DSM 940A, Carl Zeiss) 22 #33gich
ME Y gy z 3
1. X2 TEM % 43 A 2 AZALE 3F 35um WYY €802

¥ A7) AH&d E7HA ), Eopsetta grigofewic F4F 4% MEY AFRES Yol Az YA FZL AFENR
730



g7hzel s AAY 2 A4 o) ATE 731

(euchromatin) BEohe o] 29N & (heterochromatin) H&°] ¢
WA AL om AEddAs XA oied oA F
Fo AxA7|BE EA43 ARt (Fig 1, A).

AR HA (spermiogenesis)©] A1 FH 7] Ao ZAEE & 8.
0X60 (BZAXY%) um 2712 d¥ oz 92 A X AA9 oF 1/4
& AAFT A FFAME AADEr}t 5L ¢lo) AAHY
onj olFdNEL A Ax BaEH O AXZgNE
#AA e & o2 EEZngolEol TR Ae ol &
#5% (Fig. 1, B).
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< oA AFFHZ S5 Ao n2A Lxn Y
NEAU Y PEEZEE 5L TR do oz oF HY
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3 2719 X (vacuole) 0] B F71HSN, 53] F5E W
AL ALY A2E vt M F (microfilament) E0] § 85
o] yebdth (Fig, 1, D). 2% AAZY A2 % dEdoz v
Aen, do] L&A ot gAY /AR AXAAHE
3 12y VAR B AAYE} HL 7IAFAUH (proximal
centriole) ©] BHEHUT AT A e Aoz wdd nAAHE
FHeZ 25o TEMS & DA 10~157) 29 nEZE
gotgo] FeAo] YAt YL, FAFTFZE 1R o243
424 (secondary lysosome) = HEE At} (Fig, 2, A). AAHHH
#ge F712 7tEA Y pPdMe BESFAE AFHEA
HEE A gx, 4R AT 23 HAFEY T
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of g7l dFH HEAL A AAHNTD, HFPAF] d44
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(Fig. 3, B). 282 F9ddx HEZAE 84 = AX
oM e FEE) AAHAG (Fig. 3, F).
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Oncorhynchus tshawytscha®t F-A7 49, Salmo gairdneridl M <
AR RZF] GHAL AL ARAAA s ARdA e
ANdati ¢ds Ao (Zirkin, 1975; Billard, 1983).
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o gt Aabdu g AS AEE 24 B 73S £ Eol4
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Fig. 1. FElectron micrographs on the spermiogenesis of the roundnose flounder, Eopsetta grigorjewi. A. Secondary spermatocytes.
Note the condensed heterochromatin in the nucleus. B. Eatly spermatid has a well-developed mitochondria and Golgi comp-
lex in the cytoplasm. C. Spermatid in the early spermiogenesis. Note the granular chromatin condensation in the nucleus
and the mitochondria beneath the nucleus. D. Spermatid in the spermiogenesis. Note the microfilament in the cytoplasm.
Ec, euchromatin; Ge, Golgi complex; He, heterochromatin; Mf, microfilament; Mt, mitochondria; N, nucleus; No, nucleolus;
V, vacuoles.
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Fig. 2. Electron micrographs on the spermiogenesis of the roundnose flounder, Eopsetta grigorjewi. A. Spermatid in the spermioge-
nesis. Note the proximal centriole, numerous mitochondria and secondary lysosome. B. Spermatid in the spermiogenesis.
Note the reduced mitochondria and the axial filament. C. Spermatid in the late spermiogenesis show the globular chromatin
condensation in the nucleus. D. Longitudinal section of the head part of a spermatozoon. Note the homogeneously chromatin
condensation in the nucleus. Af, axial filament; Dc, Distal centriole; Mf, microfilament; Mt, mitochondria; N, nucleus; Pc,
proximal centriole; Sl, secondary lysosomes; V, vacuoles.
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Fig. 3.

Electron micrographs on the spermatozoal ultrastructure of the roundnose flounder, Eopsetta grigorjewi. A. Scanning electron
micrograph of spermatozoa in testis. B. External morphology of spermatozoon. Spermatozoon consists of head in ovoid form
and tail. C. Longitudinal section of spermatozoon. An acrosom is absent. D. Cross section of cytoplasmic collar. Axial fila-
memt surround by seven mitochondria. E. Cross section of flagellum. Axial filament of the flagellum consists of nine pairs
of peripheral microtubules and one pair of central microtubules. Note the well-developed axonemal lateral fin. F. Longitudinal
section of flagellum. Note the cytoplasmic collar in head part and axonemal lateral fin and vacuoles. Af, axial filament; Alf,
axonemal lateral fin; Cc, cytoplasmic canal; Cm, central microtubules; Cpc, cytoplasmic collar; F, flagellum; H, head; Mt,
mitochondria; N, nucleus; Pc, proximal centriole; Pm, peripheral microtubules; T, tail.
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glo] FFHAY, o] 71 vEE=goly £4 Fihe HHF
A BAXY H&AAY HEZEoly 7t fAE Hoz
Hol nEZ=gote §AFelgs] B EXAY Lddx
d¥E e Ao AGHE ola&diA Y a4 (auto-
phagy)dl 9% Aoz FAGAT o) HELAI|F &9 &
HHe & o ARFHI |77 AgHojor & Aol 13 A
EYoA oAdfe gutdoez HJETHo2A HXEYE AE
o ¥ 2 Fe Ao Fgn ¢¥A fleng B 4T
oA w5 BEe Yo| FEHE B B HA £
o FePA F8F 715E e Aoz Hdg.

Bk Y Hale R nRE FAHE, FRde IAE
HAA ged. AdFF 42dAF 71w FAY Fid AAE
M A e F/FT WA, Anguilla japonica (Colak and Ya-
mamoto, 1974), 8&%Z 7, Rhodeus ocellatus (Ohta and Iwa-
matsu, 1983), x# 7, Agrammus agrammus(Chung and Lee,
1985), ¥Atel, Oryzias latipes (Jamieson, 1991), €%, Cobitis
striata (Kim and Park, 1996), £X7}A}v], Limanda yokohamae
(An et al, 1999) $°] XaHT it} o[ HY AFAF BA7}
FHd AAE JHAA ge olfE olEL BE (micropyle) S §
& FHolgE AR S5F #3 Wid 7ddte Aoz
BEag3 gled, E7ae 8 Bex ol E ofdx 44d

dNrEe R FEORY FAE TH4RY FAY AR ¥
2 (head), ¥ (mid piece), 7I% (tai)2 TAYYZL EaH3
A AT AgotF AAY B¢ FHoYE NI EFEE
T gh Zolrt Qv THF Y AAA FHolEE gyl 1)
EZcgolg 7HAE RELE TR v E/) X ¢
T Aok FAT G AZFY AN FHolgn X3}
€ 79t 8 3y nEZ=EGE 3 Yy, 983
S 2¥ cytoplasmic collartte FH24 3] TH3A gry
ZAER AAY FE= A 47 nEZ=oly 3T €
F Aok e MEZ=eotE R cytoplasmic collar®
A AEFY AANA FHolgte S0l HATPEHA guin
AZtdt}, BE A FF 71ed AU 8t 940, Ditrema
temmincki®t 9/4°l, Neoditrema ransonneti (Lee, 1999)¢] A=A}
Y LHFAA & 5 gle FHY FHE MAe 4 ik

E7tAn e Hale 58 Fue cytoplasmic collar® 7HAH,
o] Xl 779 mIEE=z|olE T3 Tk AIFAFY AA
7t 7tA € wEZE=#}l 4% Nile tilapia (Lou and Takahashi,
1989) 9} turbot, Scophtalmus maximus (Suquet et al, 1993)& 8~
1070, €270 (Kim and Park, 1996)& 5~870, &X|7}A0]= 870
(An et al, 1999) §22 Fo wat Tt o7} Qe Aoz B
AU

o]¢} 22 AR nEE=eo}4E cytoplasmic collar?] FE
8} 27) 28X cytoplasmic canal®) Aol o] Yle Ao R
gadn, R EZegoist AALE 28F dYyAE A F 3t
© AdA sEZEg oty ¢ TR nyTRA Hole Fo
g Az FAL, $55E 2 ¢4y AT wHE d
#o] 9& Aoz Az,

E7HA0 A Hue ¢ Aon, HEZALY Jdde 9+2

o mAL&E FZE Holu, WA, Anguilla japonica (Colak
and Yamamoto, 1974)E 9+08) FZo|¥, tilapia (Bern and Av-
talion, 1990)& 9+18 F2& 23 & RLZ BHugo g}
aga g7pAv] e HEA #&Y 4 I axonemal late-
ral fin® channel catfish, Ictalurus punctatus (Jaspers et al, 19
76), guppy, Poccilia latipinna (Grier, 1973) $9AE HIHZA|
%A o1}, Nile tilapia (Lou and Takahashi, 1989), turbot (Suquet
et al, 1993), B8, Sebastes inermis (Lee, 1996), EE 2, Sebastes
thompsoni (Lee et al., 1997), ¥X7FA7] (An et al, 1999) Sl
Ae BT o,

o9 e AIF AA v wATRY Aole AXY &
FA4E Bo17] 918 ALE ol 7 oF Ef9 A4 AT oy
3R ARz BYEY

2 o

E7t2n o] AR AT PR wAE2E FARRENH
% FHAAG0 A o2 AL Aabe g3 2o AR 33
T4 442 RPN T2 A $534 A5 FAY
FRANE AYstan #A3A o b0 ey B
et 53L& AXAAA SAAY 24, ¥R £9, 1]
EZ=dot 9 Za, LAY otk o FFAA w4H
F2 A2 A By, XA Y L4 fEECE o}
F9 Zae £8AAY Fgd & Folt} ARE FF9 wR
2 FASY, At F¥ FWA = cytoplasmic collar7}
&5 %21, cytoplasmic collars 7719 s|EZETolE 713,
o B Ae & L2 axonemal lateral fing TFE 4 3l 1|
B AR EAbY] YUEE 94279 mALE TRE YeH, A
EAYY B2 9 TEE 712
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