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Spermatogenesis of the Spiny Top Shell,
Batillus cornutus (Lightfoot, 1786) (Gastropoda: Turbinidae)

Gui Kwon Jung, Jung Jun Park', Jae Woo Lee' and Jung Sick Lee"

Wando Fisheries High School, Wando 537-801, Korea
'Dept. of Aqualife Medicine, Chonnam National University, Yeosu 550-749, Korea

ABSTRACT : This study describes the spermatogenesis and sperm ultrastructure of the spiny top shell, Batillus cornutus
using light and electron microscopy. The spiny top shells were collected by divers in the coastal water of Wandogun,
Cheollanamdo, Korea(N 34°13', E 126°47") at May 2003. Spiny top shells of 60.0~69.9 mm in shell height were used
in this study. The testis comprises many spermatogenic follicles which contains germ cells in different developmental stages.
The primary spermatocytes in the pachytene stage were characterized by synaptonemal complexes. The early spermatids
were characterized by appearance of Golgi complex, increased karyoplasmic electron density and tubular mitochondria. In
early spermatid the mass of proacrosomal granules consists of numerous heterogeneous granules with high electron density.
From the mid-stage of spermiogenesis the well-developed mitochondria aggregate posterior to the nucleus, and surround
the proximal and distal centrioles. In this stage, proacrosomal granules are condensed and form a acrosome with thin
envelope. During the late spermiogenesis, the acrosome begins to elongate and then became conical. The sperm consists
of head, mid-piece and tail. The head comprises a round nucleus and a conical acrosome. Acrosomal rod of microfibrous
is observed between nucleus and acrosome. Five mitochondria observed in mid-piece. And tail has the typical "9+2"
microtubular system originates from the centrioles.
Key words : Batillus cornutus, Spermatogenesis, Sperm morphology, TEM.
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Fig. 1. Structure and development of testis of the spiny top
shell, Batillus cornutus. A: Cross section of testis and
hepatopancreas. Gonad (Go) is located between outer
envelope and hepatopancreas (Hep). Masson's trichrome
stain. B: Inactive stage. Note the spermatogonia (Sg).
H-E stain. C: Early active stage. Section showing the
spermatocytes (Sc). H-E stain. D: Late active stage. Note
the numerous spermatids (St). H-E stain. E: Ripe stage.
Note the basophilic sperm bundles (Sp). H-E stain. Cfb,
collagen fiber bundle; Ct, conncetive tissue; E, epithe-
lium; El, epidermal layer; Hc, hemolymph sinus; Sh,
striated border.



Dev. Reprod. Vol. 11, No. 2 (2007)
HAl 2 S wet AT, ARA L], ZAE7],
A7 = v‘%é‘}‘}iﬁ}

AN TLEL AP 718 F2 v8A 7 #2
s, ol AXY Fel= 930tk H-E 94 A, 9
Wil A= hematoxylinell ZstAl d4HE £97149 ¢
o] #ZHATHFig. 1B).

EAAH0 H(TEM) HEolA 717]9] YA E= 98
of 7t} e 274 ¢ 10 pm =7]9] 4P o= A2 o
B2 A3, 3 ol vlAG ol de] maA 2
Asha, AALET & AL 7T Ggleh AXAY AE
A7|BEL vueE JETkFig. 2B). 29719 A9 E
e 450 o3 AL 80% HEZ AAsIH, 320
£ o3 L] AAFI AAT, AXDNNE 259 1)
#A= A(Fig. 2C).

ARALEL JadeA 71e-d ‘r‘i Z7184714 &
e itk 3 Widde AAAETISE 22 97149
e HFEA FRov, 597149 ﬂl*ﬂf& HyEo] #F
S (Fig. 1C).

TEM #2243, AEAELES g2 dyolglom, 3
de Hgde] ol3aMds dF 35E o|FENE Jof
Z)Eo] A8t YATHFig. 2D). Al 1752 @719 &
A E2] FAo M= AFAHEEHA (synaptonemal complex)
9} %%% o|FAMAY Qolg & #ET  sIUeH, AE
Z EZcgolsoe] EAstaL AUATKFig. 2E).

XM]E%% 2718471 % dF #FEHAE, gFEe
7184710 YT o]F AlEe ZEAERT Fo] i
S $155 9] hematoxylindl] Z&}A 45 Ath(Fig. 1D).

TEM #2 A3}, ANEELS AAZE Eohe B4 B4
e gl A HA ] 4, HA 353 o W] e
wor, U HEo Ao HAHAUL HAFAHAAE
Z71ZAZAARE BREUY 27T &) 22 AE
o= 2 e SAAZE e en, SAAH S Wi A
S A A e v A B/de] o} A 79 (proacrosomal
granule)E°] #ZE AtkFig. 3A). FAE] E37} X3
A, ZAA WA pAg AHES A2 §HEHEA 27
o} AAY =T} F7kste] 274 F 150 nm 27]9] op A 7
HES A8tk o A7]d 9 el AY dF ol
(Fig. 3B). 1 ¥ oFA|THEL o] A3t 271 1 pm
2] o} Z(proacrosomal vesicle)E & AJa}n, o} A

22}, Batillus cornutus®] AAFEATA 99

Fig. 2. Germ cell ultrastructure in early spermatogenesis of
the spiny top shell, Batillus cornutus. A: Section show-
ing the spermatogenic follicle cell (Sfc) and secretory
granules (Sg) in the early spermatogenesis. B: Spermato-
gonium of interphase. C: Spermatogonium of multipli-
cative stage. D: Section showing the spermatocytes. E:
Primary spermatocyte of pachytene stage. Section showing
the heterochromatin clumps (Hc) and synaptonemal
complex (Syc). Mt, mitochondrion; N, nucleus; No, nu-
cleolus.
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Fig. 3. Spermiogenesis of the spiny top shell, Batillus cornutus.
A: Ultrastructure of early spermatid. Section showing the
well-developed Golgi complex (Gc) and mitochondria
(Mt) at the anterior of nucleus (N). B: Section showing
the nucleus with electron-dense heterochromatin and the
formation of proacrosomal granules (Pag). C: Ultrastructure
of early spermatid. Section showing the formation of the
proacrosomal vesicle (Pav). D: Mid-spermatid. Section
showing the formation of proacrosome (Pa). E: Longitudi-
nal section of spermatid showing the proacrosome and
the well-developed mitochondria. F: Late spermatid. Sec-
tion showing the well-developed mitochondria near the
centrioles (Dc). G: Longitudinal section of spermatid show-
ing the proacrosome and condensed granular karyoplasm.
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g. 4. Ultrastructure of testicular sperm of the spiny top
shell, Batillus cornutus. A: Longitudinal section of
sperm head and mid-piece. B and C: Cross section of
sperm head and mid-piece. D: Longitudinal section of
mid-piece. E: Cross section of mid-piece showing the
five mitochondria (Mt). F: Cross section of tail showing
the “9+2” structure. Ac, acrosome; Ar, acrosomal rod;
Dc, distal centriole; N, nucleus; Pc, proximal centriole.
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