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ABSTRACT

Spermatogenesis and sperm ultrastmacture are investigated by means of light and transmisgion electron mic-
rozcopy inthe equilateral verms, Gomphing veneriformis which g dominant bivalve in the eagt coast of Korea.
In the active spermatogenic seasor, testls consists of mimerous spermatogenic follicles which iz containg germ
cells in the different developmental stage, The spermatogonia attached to spermatogenic follicle wall and haz a
large nuclens with electron dense micleolus. The spermatocytes are characterized by appearance of synaptone-
mal complex and well developed Golgi complex. Nuelens of spermatid consists of numerous heterogeneons
grarmiles with high electron density. Karyoplasmic condensation, acrosome and flagellum formations are obzer-
ved during spermiogenesis Testicular matared sperms of aperm bundle consists of head midpiece andtail. The
head iz about 8.5 pm long and comprizes a long nucleus and a bullet like acrozome (1.1 pm in length). Acro-
gomal rod of microfilaments is observed in the lumen between micleng and acwsome. The midpiece hasg four
mitochondria. Andtail hasthe typical #*94-2" miecrotubule system.
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FAEE A2 A¥TEH FE P ALY
T2 F el AN F AT v o
=oh W ez 2R AAT A5 34 2
A7) % (acrosomal rod)2] §5, | EZ 2o} 4, &
o] 1 Heff oA oefa BalE o (Morse
& Zardus, 1997), Aradara trapezia o) &3 25
h 3 (Arcidae) 27HEH A=} FHE doH, FA
715l dx, 224 408 vEE=eors Rl
FA|E Tapes decuseatus o] L8 W&l (Veneri-
dac} 252 AR FEL 71’1 '{ﬁ‘l‘?iﬁ o]z, AA| 7%

= 7iAH, 2 4744 v = °tg 7l (Po-
pham, 1979).

Septebd Ause AeE 2hRd A4
9 9l BB 0AFES dFer AED, Gon
. 1999, wEA| &, Ruditapes
philippinarum (Chung et al,, 1998), 27, Saxidomus
purpuratus (Chung et al, 1999},
(Chung & Kim, 20004 3 B 2271 ¢l=|9k, St
Al AN 333 dRe] e olg
29 A=rb g A7l

sepd 2 47w ug 2R shid 42
HaFad £4 ANAZY 94 9 AT
YA e FurIAs TaAsEn A S 7]
Aeadet

phina melanaegis (Lee et al,

WEE AMeretrix husoria

M=E 3 di

2 A7 A Ame =R e 724
el A AR AA SIS A Ane A4 4
AT W AFE 47 01mm, 01 g7k SA
G2 % A AN THE AREE LY
& Bouin’s fluide]] ZAste] hebd s 2+
4~6pum FHA 2 4 BHEHFe Mayer's hematoxylin
2 0.5% eosin (H-E)&] ¥|2g 83t Masson 4594
2 AR BHARERA (TEM) 2452 A%
2 0.1 M phosphate buffer (pH 7.5)2 $FE4)71 2.5%

glutaraldehyde & 0 7 A vASH o, 1% osmium
tetroxide (OSC4) 2 3 A 2 0.1 M phosphate buf-
ferz M| E#LT ethanolz WA "=-sbed =Zojd)ed
of. 223 F7 70nme u A 2ot
TEM (JEM-1200EXI, JEOL )2 2. tahshedch.

ltrathin section=-

1. HL2 £=

2 Aar WA AR 259 A3
CELLRVES R
J

o, A4 3= 54 AREA &9 (spermatogenic
follicle) 22 FHEHEH, <& 432 A24FFEF
o2 A FEE vlokd "Heolw, gdT A
el o dA AYH 5] FEFH G
Harh G EES AR ] AREHE A7
A 2 ZAAAE FE Az A=
H=z7b s dse] slen, sz 242 AAx
$ AAtge] x4 oz gl Fig 1L A)

rl

2. HAEN
W2e) AARFRL A¥ES TARSE b

A2 A7) (apermatogonium stage), =M Z7)
(spermatocyte stage), M| £7] (spermatid stage), A}
7] (sperm stage) 2. 2% & 14

1) A=

AN EES F2 AAFY 4aPEd y3d 4
g2 FHAE T, o] A=y e A5 ot
o, 57y FHAAE0A 22494 =7 ¢ 6pum
Wz Ak ALAZY 92 27 ¢ 45um
2712 dyoz A AM < T0~80WE A5
of, A 2A e G4 vEIZ=elotEe] HEAES
o} (Fig. 1, C).

2) MR A x|
A1z Ar] shEd A7) (pachytens at-
age}dl £ A2 T W] oA e A
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Fig 1. Testicular structre and early sperm atogenesiz of the equilateral vers, Gomphing vensriformis, A Photomicrograph of sper-
matogenic follicle (3f) in the early spermatogenesis, B Spermatogenic follicle in the testicular ripe stage. © Section showing
the spermatogonia (Sg) and primary spermatocytes (Pac) in the pachytene stage. The nuelens (M) of a sperm atogonivm has
electron-denze rucleolus. And micleus of the spermatocyte has synaptonemal complex (3¢). D Section of spermatocyte sho-
wing the well-dewveloped Golgi complex (Ge) and electron-dense heterochromatin, L. lumen of spermatogenic follicle, N:
muclens, She sperm bundles, Scy: spermatocyte, 3fw ! aperm atozenic follicle wall.,
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Fig. 2. Electron micrographs on the spermiogenssis of the equilateral wens, Gomphing veneriformis. & Logihudinal section of sper-
matid showing the acrosomal vezicle (Aw). B Section showing the formation of proximal centriole (Pc) and the well-develo-
ped mitochondria (Mt near the proximal and distal centricle, € Section showing the finely gramlar karyoplasn and format-
ion of the flagellum (F). D Acrosomes (&) of the late spermatids. De: distal centriole, N: racleus.
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Fig, 3. Electron micrographs on the matared testicular sperm of the equilateral venus, Gomephing veneriformis. A Sperm bundles
within the spermatogenic follicle. B: Longitudinal section of sperm head showing the long raclens (N) of homogeneous and
acrosome (4A), C Longitadinal section of midpiece. Iv Crogs section of acrosomes. E: Longitudinal section of acrozome
showing the acrosomal rod (A1), F! Cross section of midpiece showing the four mitochondria (Mt), G Cross section of
flagella showing the *2 + 2" sfructure. Do distal centriole, F: flagellum, Pe: proximal centriole, S sperm flagella.
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g olFAAzEe] n2A BxIy glydoen, 44
AF2EH (synaptonemal complex)E FAE 4 514l
t(Fig. 1, C). ABAH £ AL FEaws Hfede
Ad=rl 3 o[HEAA] Heleld 2w
slfden, AzAddse & 2" 2714 (Golgi co-
mplex)E AT 4+ 31514 (Fig. 1,D)

3 HAET|

M= —"’Pi}l}]ﬂ]fﬂ‘—z A 5 e Wy L
2|3 A 9 mMEHA o] FAHG G 27] FA =4
dd AAE=EsE w2 AHAbeln, o AeA
= HA = (acrosomal vesicle)r} FHEE ¢l=d], =
AFT ¥Ry AA=r 32 A S 24
yrdy Admes AR ve
oAk Sk BaEe] BEIY 199 (Fig 2,
A) A L] REAA ] AgHAEA AzdL A4
aAdd Aot d shtdlAe FAHER T
H 71AAC A e, o] o2 Y 7]
== okEe] AAS T sl4lot (Fig 2, B). o ¥ 9
AMe Ak 944 2ol SobEH, Z|AHH 2
K H4" HEst SdHda(Fig 2, ) AL 2
2 A7) Aok dadE 2EEAE 54 A

_clir"
= K
_a
k)
o

West $d Appes WA eel, 42 4
A, o A A ABAAE 0 ARHI
A7) % (acrozomal rod)2- 7F7 &A= A& & 3

#ZF 4 gl (Fig 2. D).

4 "7

AR AL ] dry ARES HAFH a9
Well A o8] chEHefz 2x51ed (Fig 1, B), &
By S4cE gy vy uiEEeE HAEu
sldoh(Fig. 3, A). g3 AL A e Ry 2
o, oyz FAH sldd B 95 JHz 7
HEed, BH Aol ¢ 85pm o o] J&T
A9 Aol ok TapmE F¥ o)y <k 8NE F
#F et (Fig. 3, B). FAle FU9Efez Adoe ¢
1.1 pme|w, 7h2d 272 ¢k 400 nme| et H A o
oo s dFE FAE FA2Te] AR A
olvpe® HA T gliew, AAT ye] st
e AAT=r 3 2R e HAFHD
sl4ich(Fig 3, D & E). A= w5 S 9

of spitl e B 7|5 A (basal body)7t = 24
HEe] A%, & F2f EEE =T =sioEe
o2 T4 514l e (Fig 3,C), of ¥4 Hed
28 FEFH 7)Y v|=E=efobrt HelFHY o (Fig.
3.F). 45 AA mele shels, AdwE vo+27
5 F2g e (Fig 3. G).

] Al

£ A7eds 3= A2 dAH=el AR
A= brown mussel, Perna perng (Bernard & Hodgson,
1985), Lasaea subviridis®} Mysellz tumide (O Foighil,
1985), Pecrer maximus (Dorange & Pennec, 1989), hard
clam, Meretrix rusorie (Chung & Kim, 2000) 5 254
HE R 2R AARRAH FAREG

2T AAREAAL AAHA Aot =2
7ZF gAE Aar)he roy vp glend Al A=A
F A7) 4| 473 AF2-2| (synaptonemal complez)2| =

Zolt WARHHAAA 21 By B fel
§ Aolz & o $a2d wet a de Ao @
Dt 2 A 125389 27| e ] (pach
yene stage)7t 70 Fel A AFAEFEASY HA e
vlmEH HE Helw, FAAIA ] HA3 2
T FAE o] A A¥Fd EAL HEF
A Aol

AARAAA FhEE A zzyE dsAdRE

o] 23 potb ZHAb Ao e HEe HEyH
of HEtet A 3l "R HFAHE E 4 o A=
o HEe F2 Ay 5 Axdy 244 e
AdE, A FhE e|HEAAY 3F2 reHeR
)4k (granular pattern), A 5-2F (fibrillar pattern) &
FAF (lamellar pattern) M| 7l=| 2. F2Z A (Tasuzumi,
1974,

2 d7eds #2E A5 A 27 AdES
a2 2431*"‘&71* Fo GFAbelH, o] & Mz
vx7b FUHEE, A E 25 2
o == ‘%ﬁ"l‘é‘% TS B8 AAE=st
T2 Aoz WA JEhiws g2 AR
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Fabd| SEEA

A7 HAe F= A=
A H 71 % (perforatorium, acrosomal rod =3 axial rod)
o2t 28]t subacrosomal substanceE A1 E =),
A =& A5 proacrosomal granule2 F7|A =
HBl 3= (Dohnen, 1983), o|& Z7]H% &4
3 A £ A A7l 2T AAEAE 2 &
7] A = &4 ¢} (Hodgaon & Bernard, 1986).

A2 Ak A= FA =zl diabe JHA 7T
ez FAR glddd AA=ze A2AZAZE 7‘]7]
BB 27 AME Abeld HAEH, AH T2 AA
= 74 1‘3”?“ sz A e, 013'{} <
ke HA 7|22 Musculus discors (Franzén, 1983)
2 Lasaeq Subvme{w (O Foighil, 1985)¢] M = 2eE ]
sdet.

FEH Al A7 287 718 wEF g
zkel7b Slet Franzén (1956)2 A=t A4+-4d &
Be| 7tAle “primitive type”st A FAHY FE o
7FR= “modified type” e ®. FB5P3 ¢ v, Jamieson
(1991)2 AzAle $A7 A vhet H52A S (aquas-
perm) = AW FA (introsperm) 22 FE5HH o0,
AA e #3 wet A3 A=A (acrosomal sperm)=F
A3 A7 anacrosomal sperm) 2 FRE st

Primitive ype 3AES) FeHA FAL T
A HAlz TR A 22 e w=t
chfete, 2 H2 4~5718] v EE=eolz T E
L melw, HMRE shiz Aoy ¢ S0pme|H
(Franzén, 1956), 274 F2] A= BE primitive type
& Z3he} (Popham, 1979).

T ARes 2 W, 2 4T Ask A2 A

AoeAgozr T W5 A2 FHHD
el 7he] mlEZ=iotE JiAH, ARY stz
AH el 27072 primitive typee] et

ZF FHe W2 (Veneridae)d] &35t 54
A7 mATEA #E ATedA=E AER, Ge-
mphing melanaegis (Lee et al,, 1999; Kim, 2001), v}=]

(acrosomal vesicle)2f

rLr

2, Ruditapes philippinarum (Chung et al., 1998; Kim,
2001), 7N &7, Saxidomus purpuratnis (Chung & Kim,
1999; Kim, 2001), W&, Meretrix lusoriz (Chung &
Kim, 2000; Kim, 2001) 2] AFAER EF primitive

type o2 RWEe|, B @Aty Bty

AR Heff, v T2 ¥ =27 T 5AL F4
upet ohofetA RuE T glow, 2R AT 2
529 234% o485 (Popham, 1979)

g 2ARAA A T¥ Aele AFEA
= 35pum(Lee et al, 1999), vfR]=2 6,23 um (Kim,
2001), 7} 270 4.59 prn (Kim, 2001), Hat2
(Chung & Kim, 20000, 7} %%}, Creling sinensis2 3.42
um (Kim, 2001)2 B uEgont 2 a7 A3 g2
AAke] F5 Aol o sSpmz P 7 Aoz o

L 2.5um

e,
2612}9_] ﬁdﬂ] Hl‘%z—]EL 7'[_0 %_‘1 1_;[_ ] 4_
FEFo AR, Mrilus AAEY E FHe oE

59 dEAE TA¢ A9Ee FA A 2
Al ) gl (Popham, 1979).

Z& (Mytilidae) 2707 7F2H
meridionalis®] A7 F22] o] ¢k 36ume|H
A& ZAo|x 2um, Myl galloprovincialis&] A=}
S99 Aol 6apmelsd, 34 Aol Spm, dul
ccomya aters) A7 F32) Aol 37pmelsd, 24
9 Aele % apmz ¥ Aol 42 A4 2
o] =} $ Zc} (Hodgzon & Bernard, 19868).

299 Aol AP 2ARAA BE A2 Az
el A% 0.39um, 7 F2 wbR e F$ 236 pm
Port 2E 0.5 pum 44 e (Kim, 2001), o B+
A ok Llpmz Aoz 71 ey shAqt
Wbtk 27 R ASd AAAHA Ty Ao o
% A9 Qolx v=d Fe Bl

stz gt s {elA AR T 3 AAY 2

Choromyitlus

olgh M E W T2 AFAs HEAe ELPH_
ol glomz o] &) d@dAd dElME FE A1
b & sz demet
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