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Spermatogenesis and Sperm Ultrastructure of the Marsh Clam
(Corbicula japonica) (Bivalvia: Veneridae)
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Spermatogenesis and sperm ultrastructure of the marsh clam (Corbicula japonica) were investigated by
electron microscopic observations. Testis of the marsh clam consists of numerous spermatogenic follicle
containing germ cells in the different developmental stages. Spermatogonia are located nearest the outer
wall of the follicle, while spermtocytes and spermatids are positioned nearer to the lumen. Spematogonia
are oval-shaped and about 5 zm in diameter. Spermatogonia develop into spermatocyte, spermatid and
spermatozoon. In the spermatid to about 2 #zm in diameter, cytoplasm decreases and mitochondria move
to the base of the nucleus and fuse into several spheres, the centrioles become orthogonally oriented, a
flagellum appears, and an acrosomal vesicle forms. The mature sperm has primitive type, consisting of
a head, a midpiece and a tail. The sperm was arrow-shaped, and its head is about 8 #zm long and comprised
of a long nucleus and an acrosome. The four mitochondria encircled the centrosome in midpiece. The
flagellum had the classical 9+2 axoneme structure, and axonemal lateral fins in the tail were observed.
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AHAFTEZT 2VF= & 10,00050] EA351H (Eversole, Aol ALE-H 715AIH-2 2000 497 890l FUE FY
1989), Tl F-5- stetv|dl ¢ RE sFo 2 B3l T HoA skl A A 24 2.2-3.2cm, AT 8.4-15.
A s A& 5A 8T (Franzen, 1977). Z7NF A4 3 g M99 &4 ZHzt vl ASAAGY AFHE Az
23} A Tz 0 A A e u]xﬂ:ﬁz: /‘g/‘]/‘gliﬂ =) A E g—j}])g-gﬂ é_]z‘g/s‘_li 2 @;thoi xg/\l/\ HT],_ ;51301-
Wi} 2E|AS JIA Y, B3] 4] wle} AR} woko] chokal o TEH AR 93l 5um FAZR AEHHAT F, Mayer's

7] W Bl @e ApAES vlHTRe xto)7} 5 BHo  hematoxylini 0.5% eosin (H-E)9] H]JJ_"S*—‘,‘ = AT
Z ol 7SS HusAT (Franzen, 1956, 1977, 1983; = BAFAAAR BAe) vlAFEE FHetsty] St
Popham, 1979). YukA o 2 ZAFR G A YA w A2 RS AQYFH3FH 0.1 M phosphate buffer solution

AR 72 S mEZ=Hole] 22 WE] £ L HE (PBS, pH 72)2.& 22231 2.5% glutaraldehyde &< 4Tof]

Oﬂ A ok 548 Bt (Morse and Zardus, 1997). M 2212F F<F A3 (pre-fixation)3F AT ©]F- PBSZ 10231

Syl = AR (Corbicular fluminea), FA (C. leana), Al A EE T, 1% osmium tetroxide (0sO4)2 4T ol A 2413E
A%AF (C japonica) 5O NOH, 35 B s7le] gg o4 T8 (postfixatiom FHTE 3140) Tk AT b
i 7)o EEa, FEA wols} ok AT (Jung, PBSE A H 3}t 50-100%2] DAY ethanol =04 1534
g3, 247 B A8 = propylene ox1d69—]— epon?]
EEl ¥ 37,45 L 60T A ZH2} 12, 24 E 4827+
FZA1Z T2, epon 8120 Euj3H Tl EufE A4 A Z 2
Al &£ ultramicrotome (LKB, Nova, Sweden)ll €3] =7 0.5
#mE semithin section$F THe-, toluidine blue® G288} B3
g FAE AT BV G o) AlEE T
70 nm S & ZBHE (ultrathin section)3}1 T} ZeHA 3 AR
L uranylacetate} lead citrate £ H 02 o] F P Ml ExlA

A w7 (JEM 1200 E-XII, 60-80 Kv, JEOL, Japan)© 2 &
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1977; Jo et al, 1998; Kim et al, 2002). AHF] AA} vjAF3=
o] #3 917= Kim and Yoo (20002)2] 44217} 3l FAHS
EH“OE g AT Fol oy oE AFEF B vATEE
< A9 fick
0] AT A= ek duldel MAdle Ty A
474 F FeH ERJH vATRE ZARIY T, o}
i ZH0E HE tsds ArstnA g
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WheEQl A A Ad (spermatogenic follicle)] 441733 ¢
o) F o] HYHME (spermatogonia, sg)7} Bl B = o] A%
o, Wihel tEeols U¥ HEAH|E (spermatocyte, sc) T
o] M T} BAEJ (Fig 1A). ©1F S HaadolA
= ti5E He) 95 F YA} (spermatozoa, s2)E A YA AR
w, AR AaAka) 9ol HAME (spermatid, st)} HEAHE
2 FAAE7 Ve g7 gAY M EEe] FEAHAT
(Fig. 1B).

AR rAFEE EqAAd AZd U 24 4
pm, D7 2 pm A3 B g 7R3 QU T, Aujele
oe] Boke) Aol shAstgon, 3 9 Az v
EZc ol e AXAV|Ho] thg YERT (Fig. 2A).
AAMZEE= A7 4pm AT Q¥ 77hE T2 9 7
AnAzz Halslya, 3 39 Azdde g2 274
(Golgi complex)Z T2 4= U2 (Fig. 2B), o} & A==
S SAET HFL Aol 3um FEEA, Aol d4E
$50] 823] o] FoA 2L Ut (Fig. 20). A 2 um
Aze] ygo 7 wslel Mo Ao SSHEI M=

2 0k ojddMAEo] Ao, MEaEe A9
UehtA] @tttk (Fig. 2D). B3 AA| T wgdaAd ulet
o] TriRo= 27 mEE= ol HAE (acrosomal
vesicle)’} #HE|A 0 (Fig. 2E), ] & HAE= 3o AR
2 o|FslA AL (Fig. 2F), FHo= vEZ=golet 4|
o] Ax et AZAE AUAAT (Fig. 2G). BHE B3} L7lo=
Hgde] dade dades IRF vehe, e st
ko g A== of Al7)of gl AuhRo| e vjAldf
deo]l HA7}F (acrosomal rod)S 7} HA 7 HAE AT
(Fig. 2H).
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3k AR el o) dole oF 5.5 mA e, At A
A7t EASAT} (Fig. 3B). & AR aglw 1749 HEF
ZEAM, HEE AEEAL H9-2 /299 axonemal lateral
fino] A=, FehAS o] T4 v AAHR o} F
2 W uAaARS 7MAE 9+2 72 YEHET (Fig.
3C). HAI= 2ol ¢F 2.5 mo] SHERFOZA F3hell FA| 7]
T Ao E-o] BEEHALT (Fig 3D), FdWS &
g AFME AALEL] A7t v 27] FEORE 7]
7F3t T (Fig 3E). THFol= #o] & 0.6um, EJE vE
Zo o) M RET 3oz AZFF o lglon, S
LEZ44A (distal centriole) ® 7|55 A 4] (proximal
centriole)7} HE9} AAL o] 9T} (Fig. 3F). FHRE ot
He @S A, v|EFEoke 4aNE FHHUT (Fig.
3G).
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2T MAYETH AxF AL vz &
st = 78] H) |/ (Lubet et al., 1987; Dorange and Le Pennec,
1989), B F (Longo and Dornfield, 1967; Pipe, 1987) 2 =&
(Daniels et al., 1973; Eckelbarger and Davis, 1996a,b), 540 gt
(Spisula sachalinensis) (Lee et al., 2003) S-oA Z2& A7}
o]Folx Ut
2R AAe FAME, ARAE, AHAE 225 AR
o] Hel o4& AA A2 == (Hodgson and Bernard,
1986; Eckelbarger and Davis, 1996b; Kim and Yoo, 2000b),
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Fig. 1. Testicular structure of marsh clam (Corbicula japonica). A, Photomicrograph of spermatogenic follicle in early
spermatogenesis. B, Spermatogenic follicle in testicular ripe stage. sc, spermatocyte; sg, spermatogonia; st, spermatid; sz,

spermatozoa.
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Fig. 2. Transmission electron micrographs of maturing spermatozoa of marsh clam (Corbicula japonica). A, section of
spermatogonium; B, section of early spermatocyte. C, section of post spermatocyte. D, section of early spermatid; E, F,
G and H, section of spermatid. af, axial filament; av, acrosomal vesicle; ec, euchromatin; er, endoplasmic reticulum; ge,
Golgi complex; m, mitochondrion; n, nucleus; sc, spermatocyte; sg, spermatogonium; st, spermatid.

SAIZE AFAE T (Kim et al., 2003). ©] ATl Z1FAHE
T3 Aoz Wy, 2o A A U theks e
o] Agapdre GAVE BEE Qo) GAEA vl TR loA]
= FAEHe gy A 4um A5 S5 717
AN FE7} A& 25ume] Yo g &2 HRANEE A
A EZ dgsly, o] & nEE=d ol A W mejs) ¥
A A2 W 344 AA (Kim and Yoo, 2000a).
o] A7l A ZleAH e AAFARAE FAHTL FAS
FeEE Homn JxPAPagd= ztolvt gle ez
AEn

2N F AR T2 9 A3 AL Qo] BREA
71%0] Hm, 53] mevt W vAlFRETE dof 2ok,
53] dAle] meox & 2to]lE KHRIT}F (Popham, 1979). B
7S] ZAF Al oA wlAlF e AfolE F72
H20 3 o] g3l =0, Franzen (1956)2 RS A+
FE9] 7}A)= “primitive type” I HWFAHE FE0] A E
“modified type”2 TE3}92.1, primitive type FA-E2] el
&2 5o Fo| we et 2] 3 FA B FAHE
R, 457)9) FEEER0bR o] Rold FHE R oF 50 m
dolo] HE=F o]fofx] Utk B o] 7|EL
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Fig. 3. Transmission electron micrographs of matured testicular sperm of marsh clam (Corbicula japonica). A, section of
sperm bundles within the spermatogenic follicle; B, longitudinal section of sperm. C, cross section of flagellum. D, longitudinal
section of a acrosome. E, cross section of nucleus and acrosomal part. F, longitudinal section of the midpiece. G, cross
section of the midpiece. a, acrosome; af, axial filament; alf, axonemal lateral fin; ar, acrosomal rod; cm, central microtubules;
dec, distal centriole; edr, electron-dense regions; m, mitochondrion; n, nucleus; pc, proximal centriole; pm, peripheral
microtubules; sm, subacrosomal material; sz, spermatozoa.

B, o) A7 A3} 7)) AR ALl o2 7R 7HAY, Axne shuE AFHQ 27)F2 cprimitive type”
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71599 AAE A (Kim and Yoo, 2000a)# -F+AFSH
spa ko]l o, Bl A712]H] (Patinopecten yessoensis)
(Park, 1998)4} TE =7 (Gomphina melanaegis) (Lee et al.,
1999)8] ARG ke ) HH R, FREF] JA7E
o] HAxol| Mod AL AP A5 7H B ¥ g
o} &8 7}A HFDR] (Mytilus edulis) (Niijima and Dan, 1965)

= Aol® BATh EF 7)FAH A9 9 Lol %k 55
pmEX A% (Kim and Yoo, 2000a)9] 9 ym AFRT=
g Foz et

Qo] HAE FE HAE (acrosomal vesicle)9} HA 715
(perforatorium, acrosomal rod H-+ axial rodyol gt Eg+=
subacrosomal substance® TAHEUH, IAELE A=
proacrosomal granule® Z7|AZFE =™ (Dohnen,
1983), °l& 27149 &4 2 HA Lo FAPAV|E BT A2
ARAE T 27] GAE DA o]tk (Hodgson and Bernard,
1986). 715-A13 e AT HAES AF3e] HAVTo®
TAE Atk HAXE FAE 2710 e eH, A
N FAE F7]4 FA=e Aoz #ZFHA

A5 AR AL HE Fee deelA 9] Aol vt
un, Azpe) A FRE GEAEe] et Bdoe] vk
(Hylander and Summers, 1977). ¥ Aol A dE A o] ot
AR ZARHA ko HA Y] gL SERGeR
o W] 2R FAEE S, dole oF 25 umE
oF 3 um2} FAF (Kim and Yoo, 2000a)R T} Z3Eo ™, 1.0
pm@) Boig (Lee et al, 2003)Ech Ak £ A3
(Kim and Yoo, 2000a)7} o] Bl BuHAd 3
dw kel HAY AN AP A Gl ik mgFe
AAI T} -2 basal ring £ TERE UERA Fskth

ZHR= w9 vEFZEolE AL 9lo] s/RY miE
FrgolF 7} WA (Nijjima and Dan, 1965), 77+
(Cyelina sinensis) (Chung et al,, 1991) W W RYol= (Crassostrea
virginica) (Eckelbarger and Davis, 1996b)3= =pe]7} 1ot
#& ZAA (Kim and Yoo, 2000a), F7+2]H] (Park, 1998),
UE 27 (Lee et al., 1999) 2 W (G. veneriformis) (Park
et al., 2002) TIE TLHH-

me = ot 2Rl o] 9420 WP A AETEE
o]0l A Aot ¥R o= AAA (Kim and Yoo, 2000a)
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