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Revised : March 26, 2021 The differentiation process of male germ cells and sperm morphology

Y=ol Xt

of the abalone

Accepted: April 13, 2021 Haliotis discus hannai were described in ultrastructure. The differentiation process of

sperm was divided into four stages: spermatogonium, spermatocyte,

spermatid and

sperm. The process of differentiation from spermatogonium to spermatocyte did not show
significant morphological changes. However, during the spermiogenesis there were distinct

morphological changes such as chromatin condensation, morphological
nucleus, and formation of acrosome, midpiece and flagellum. The sperm

changes of the
of the abalone

consisted of head, midpiece and tail. The head of approximately 5.3 um in length was
composed of a nucleus of high electron dense and bullet-shaped acrosome. The midpiece
was composed of the basal body and mitochondria, and five mitochondria were arranged

in single layer around the basal body. The cross section of the tail showed a

"9+2" axonemal

structure. These morphological and structural features are the result of showing that the

sperm of H. discus hannari'is a primitive type.

Keywords: Haliotis discus hannai=& 7 5), Sperm(‘@X, Microstructural differentiation

OMT=H =225

ME HEE= 3o BE U B4 ZHOME 01 SR 0|8%=

Xtz 0|ct
dxel Hel, 2% £ 3 Aol FotaE2 Sat 4912 Hi @R HaPE2 A4 LA QL= CHEA| SHLIO| AN
ZRT0| e S0|4E HASIEE 5% AS2EFSH WA= Z0t e gardE AN 22, 2Eots S 20[ettiHahn,
AH& ElCHHodgson and Bernard, 1988; Jamieson, 1991; Franco et al, 1989; Gumey and Mundy, 2004). =& dH|| A4 7= 51 4
2008; Chen et al, 2015). Ot=2] WAIMZO| HEHQL TZ0]| 2ot AMZE Yo 2ot A= YRAEGIY S0t HEEH H|uw



24 2l - USE

®TL(Sobhon et al, 2001; Singhakaew et al, 20032 H|Z3}0] §
Xto| OJMetA fz=of 25H A (Lewis et al, 1980; Shiroya and
Sakai, 1984; Hogdson and Foster, 1992; Gwo et al, 1997; Healy et
al, 1998)7t 211&[0f QICt
At DIMTZY EetaPEar FEof 2ot
Stet.

2Ee 02 o)y

SYHEL 3=, =2 Y U= SK|o|A AT Ha FAME9
=95t MEXH 7420 SHLIO|CHLee et al, 2015). [H2tA 2 A
= SUNE0| YAFHQuPgo| Bt 7| EMEEY HEot ME
it BEof Zedt YEE HSsuxt oot

W o

1. =2

2 AN BYUNE Halotis discus hannai €
7.80 mm) 217HH|E EASHRACH

M HE 674+

2. #0|7 B2 AF Y 2

HHF0l ZetE oo YRE HESHO 10% SEEEEE
Off 2412t 3¢t 1S = MBI Bouin M0 1Y A
Ch Al2E S22 20 48A12F 3¢ #Met = &322 HAE

BN
&4 = paraplast (Leica, Germany)0ll ZO§SIRCt ZOHEl A2 E
microtome (RM2235, Leica, Germany)2 O|&3l0 4~6 ym S|
E OLHEHE SIQACE MEHE HEE22 Mayer's hematoxylin-eosin
(H-F) &M Masson A& M 12|11 alcian blue-periodic acid and
Schiffs solution (AB-PAS, pH 2.5) HM22 A8t iCt

2.2, FAHXIRO0|F

Yol YEE HFSI0| 0.1 M phosphate buffer (pH 742 2+
BE 25% glutaraldehyde 801 3A|ZF D7HSIRICE D-E A&
£ 0.1 M phosphate buffer (pH 7.4)0fl 2024 33| =Mt =, 1%
OsO,2 2AI1ZH B¢ 4°C AXHOM T 0HSIAUCE = nHE
ZEE 0.1 M phosphate buffer (pH 74Z 2084 3

=N
2IE HAE S = (0,2 YAUZ IRt 127 Ha0l2

=

ﬁ_{o
=

<
o

ot

F-‘.‘-
mjo

0[83}0] of 5 nmZ 5%t &, FE-SEM (Sigma 500, Zeiss, Germany)
OZ HESIAULCEL

SIX|t SYNME Haliotis discus hannai

fjo

AN XHsQICt = 1™HE A|ZE 0.1 M phosphate buffer
(PH 742 2024 39| At 2, Y32 TAE 2 2 302 2
Z#Oo= 23|0] ZX propylene oxideQ X|EIHEE AN 60°C 2
20IM epoxy resin@ 2 36~48A1ZH F2 FRIGHACL 2HAE Al
29| Z82 ultramicrotome (EM-UC 7, Leica, Germany) 22 600~
900 nm FHZ HE$ =, uranyl acetate-lead citrateQ| 0|F &4
WEE AN SO0 Z(LBRA® 120, Carl Zeiss NTS GmbH,

Germany)2 2 EHESIRIC
24. 0|E tEEN

ME 37| Eo| HMatd =2

.I
A
&(i-solution, IMT Inc, USA)S 0|23t 2M3|RiLt.

a
Zn Y ¥

Yao| HEjot =

H
o
|o
Hu
I

bl
o
mjo

i=)

me
% o

H—

r
42 1z mn

B ™
M po
Jr
H o
~

olA

Ny
ot 1z

O.I.

m
pam
_!Tl_
=
(o]
=
ox
e b =
rir =2
BQ
lo
[0 o
12
|o
Hu

=29
° vo
3Q
|
ie]

e
r @

0x O
1=
=

Hl
ogt
0x
D!
o
@

he)

ol

3

i}
Hu
L2 =
ful
2
B>

o rir

Qt
B
s
oy T
ot oz rlo mo ™

1
1o
B0
)
a2
0
>
o
|0
H =2
Ar J
Rl

0=
>
>
-
o~
=2
o
0x

m

oz ogr

0x Hr
m
o
ujn
1>
>
Hl
ogk
0x
>
or
mjo
=
u
=

atogenic follicle)2
MMZS0| ZE

Ol2fet ST Y49
Roux, 2011)E HIRSH B
Schiel, 1995; Capinpin et al., 1998;
Bilbao et al., 2010).

ro
[l
=
-
[(e}
-
o
o

X Haliotis midae (Visser-
b A CHWilson and

ajmudeen and Victor, 2004;

= rlo B
1A
rx J_(_')_}- :
I %
-1

(S|
¢]

=
=2
N

2. X238t 1

IE2 M2l 37|, HAMY, At M=
71gel xE EF0)| et M E(spermatognium), M
(spermatocyte), Al ZE(spermatid), B XHsperm) THAZ TESHRACE
e MFe die d82808E 78 #2 & 788
E 2dE dEE NolE YWEELC w2t FREdarEge gt
Moz A+gd Ao mat L2ECH EER0M FAMZLE
E| EXtof O|27|7X| ] HAr duE S 2%t HEfstd H
ste AFAHE S| (synaptonemal complex)Q| £, 31| HEf H
3ot MH(acrosome) X HZ H/J0|ChLewis et al, 1980; Healy,
1988; Sobhon et al, 2001). & HTOA YA HaPH ol 4EHA
22 H asinina (Wetakan et al, 1997; Sobhon et al, 2001)2 H.
ovina (Singhakaew et al, 2003)& H|Z3t MEF9t SUs|ICE

dH=Zo| YAzt
|

k4o

OII'



15 June 2021; 6(1): 23-30

Fig. 1. Morphology (A) and histology (B and C) of testis of Haliotis discus hannai (B) testicular structure of inactive stage, AB-PAS (pH
2.5) reaction, (C) testicular structure of ripe stage, H-E stain. Mc; mucous cell, Ogm; outer gonad membrane, Sgf; spermatogenic follicle,

Sp; sperm, Te; testis.

Fig. 2. Light microscopy on the spermatogonia (arrowhead) of Haliotis discus hannai (A) H-E stain, (B) Masson's trichrome stain, (C)

AB-PAS (pH 2.5) reaction. Sgf; spermatogenic follicle.
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Fig. 3. Transmission electron microscopy on the spermatogonium of Haliotis discus hannai (A) spermatogonium of interphase, (B)
spermatogonium of multiplicative stage. Ec; euchromatin, Hc; heterochromatin, Mt; mitochondria, N; nucleus, rER; rough endoplasmic
reticulum, circle: nuclear pore.

Fig. 4. Light microscopy on the spermatocytes (Sc; arrowhead) of Haliotis discus hannai. (A) H-E stain, (B) Masson'’s trichrome stain, (C)
AB-PAS (pH 2.5) reaction.
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Fig. 5. Transmission electron microscopy on the spermatocyte of Haliotis discus hannai. (A) and (B) primary spermatocytes, (C) secondary
spermatocyte. Ec; euchromatin, Gc; Golgi complex, Hc; heterochromatin, Mt; mitochondria, N; nucleus, rER; rough endoplasmic reticulum,
Syc; synaptonemal complex.
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GAte| oMY 23 27

SYHNE Haljotis discus hannai

Fig. 6. Light microscopy on the spermatids (arrowhead) of Haliotis discus hannai: (A) H-E stain, (B) Masson’s trichrome stain, (C) AB-PAS

(pH 2.5) reaction. Sgf; spermatogenic follicle.

Fig. 7. Scanning electron microscopy on the spermatids of Haliotis discus hannai (A) tail (T) formation, (B) mid piece formation, (C)
acrosome (Ac) formation and nucleus (N) lengthening, (D) various stages of spermatids. Mt; mitochondria.
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Fig. 8. Transmission electron microscopy on the spermiogenesis
of Haliotis discus hannai (A) and (B) early spermatid. (A) cytoplasm
of early spermatid contains well developed Golgi complex (Gc), (B)
Golgi complex with proacrosomal granules (Pag), (C-E) mid sper-
matid. condensation of proacrosomal vesicle (Pv) and nucleus (N)
and formation of flagellum (F), (F-I) late spermatid. condensation
and elongation of nucleus and formation of acrosome (Ac) and
midpiece. Bb; basal body, Cm; central microtubules, Ec; euchro-
matin, Hc, heterochromatin, Mt; mitochondria, Pm; peripheral
microtubules.
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Fig. 10. Scanning (A and B) and transmission electron microscopy (C-F) on the sperm of Haliotis discus hannaii (A) sperm morphology,
(B) mid piece, (C) longitudinal section of head, (D) and (E) longitudinal (D) and cross section (E) of mid piece, (F) cross section of tail (T).
Ac; acrosome, Af; axial filament, Ar; acrosomal rod, Cm; central microtubules, Dc; distal centriole, Mt; mitochondria, N; nucleus, Pc; proximal

centriole, Pm; peripheral microtubules.
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