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Abstract

This work studied the ultrastructures of male gamete or sperm in the hooded oyster
Saccostrea cuccullata (Born, 1778) using a transmission electron microscope (TEM) in order to
compare morphometric variation of sperm between the hooded oyster and other oyster species
in Family Ostreidae that have been reported. Our results revealed that sperm of the hooded
oyster exhibited similar morphological characteristics to other oysters which included head,
midpiece and flagellum. The head is composed of a barrel-shaped nucleus, anteriorly acrosome,
and a dominantly anterior nuclear fossa. The midpiece is composed of four large mitochondria
surrounding centrioles. The flagellum is composed of an axoneme with 9+2 microtubule arrange-
ment. However, morphometric variations were observed in the hooded oyster sperm when
compared to other oysters. Results of morphometric analysis indicated that ratio of anterior
nuclear fossa length/width were able to classify oysters into genus level; Saccostrea and
Crassostrea. Moreover, within Genus Saccostrea, the combination of the ratio of acrosome
length/width, ratio of acrosome length/nucleus length, and ratio of anterior nuclear fossa length/

nucleus length were potentially used to classify oysters into species level.

Keywords: Oyster, Sperm, Ultrastructure, Morphometrics
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wuawu?aﬁ"aﬁﬁﬂmmm@LLazgﬂ'iN
VOUTARFUNUEINAR (sperm) INMIANEN
sUTvasmadnuldndasgansatiunas
WNINANYTUA LT Crassostrea virginica (Ec-
kelbarger & Davis, 1996) Crassostrea angulate
(Sousa & Oliveira, 1994) Crassostrea gigas

(Yurchenko, 2010) LLae Saccostrea forskali (Nu-

urai et al., 2016) Lﬁal"ﬁmmmm:gﬂs’wwaa
sperm lumsiuunsiiavasnasuwssnle lag
10AMUNIIuAEANNENVRIRILARER (nu-
cleus width and length) NIIAANNNIILAS
ANNENITedazlaslan (acrosome width and
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(anterior nuclear fossa width and length) W% @
idurugudnanszaslulnaauiais (mitochon-
dria diameter) (N=20) uazsind’ aga‘ﬁlvlﬁm% TR
AT Lﬁial"ﬁ/ﬁﬂﬁ{‘l_lﬂ’]ﬂﬂ%lﬂuLﬁUUﬂ”Uﬂ’E]Hﬂ

Lmaﬁaégﬁmaaﬂamuwaiuﬁﬁswmwuuﬁa

HAN13Y

Ao IMINENIZALIAMETMAYEITAS
ogdlunasuvauthniy

nsdnlanlindasganssaudidn-
avaunuudedrwnaliidulaseairegane-
Aimavassasegizesmasuwiisuliniulan
WU iadegdtznaudisasddsznauddny
3 &% laUA #I3una (head) #IUNAT (mid-
piece) LAXRIWANI (flagellum) (J‘l’lW‘ﬁZ(A))

§1UA2 (head) wudhaduadznss
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lulnaaua3sawalnadiwan 4 64 sausausIw distal centriole (D) MWAAAINTINFIH
mausaslasssisunaeasuiisznaudglulasfiyaisuaduuy 9+2 (Fydnwal ac =
acrosome; af = anterior nuclear fossa, ar = axial rod; dc = distal centriole; fl = flagellum;
mi = mitochondria; nu = nucleus; pc = proximal centriole; pf = posterior nuclear fossa;

arrow = transverse band)
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costrea cuccullata WU TATIE3IN9URILTRE D iﬁ
luszozandasunlng (spermatozoa) ATnENL
WwouuwsTNTRAaunTeuLdalu Famiy
Ostreidae .0 % Crassostrea angulate (Sousa &
Oliveira, 1994), Crassostrea virginica (Eckel-
barger & Davis, 1996) Crassostrea gigas (Yur-
chenko, 2010) L& Saccostrea forskali (Nuurai
et al., 2016) UANVWIAVDIDIRLIZNOUGA 9
LANAINW IR BEUITNLARL A
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DMFIRARINLMNISBIaved I Inaawase
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”:m@hasmﬁnnnsjuﬁmfﬁm:@né’mé’aﬁu LT
A Tei] Sonululnaaue3os1win 50-75 Wi

NONTDUFIWNAN (Hirata et al., 2002)
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Wlasnnmysunnmaswesuluszay
7@ (species) §38gyn1agu1n \#o991nd
ANULUIUTIUNIFMIWINEN TR nuay
MeAMAags iWourTymidananssindagiu-
%mim”uaaqamm?mﬂmawmﬁaaﬁmﬂi:ﬂa'u-
nsiuwunaiavadrasurssule Family Os-
treidae MIANIATIRSIINFATIWANENTEAL
ﬁ;amﬂ"‘amﬂmawﬁaa‘aqﬁlumzjm\*iiuﬂ'mﬁu
LLawaﬂmaimﬁ@ﬁuM Family Ostreidae ﬁ
eI 89BILE? BN NUIB LRSI (91379
1) Bawuin

1) miLmﬂ’Lm:@”uaqa: INATN 1
NI FEANFINTZRINIANNLGEAINN
nsvesndInduninvesiedoaluns
wanwnas wissnaaniduana Saccostrea uaz
Crassostrea '\

lumsfnwitwusanauswinennu
216 ANUNINVDILEIN AT WAV DIT-
\nRLFUBITARagInaLUITINNAY Aa 1.23%
0.31 LAZNNAMIANHIBATIFINIZTAINIAY
B16AINUNINVBILEIN A WAV B IT-
\ARURVDINBLUIITNEANN Saccostrea Afins
Nouwineunin lunesunssu Saccostrea
cf. mordax fia 1.3+0.22 (Yurchenko, 2012) e
WUMITLHE AT EIBIZRINIANLI6 D
ANNNTIVBILEIMITURNTaIiA R Bl
WOHUWNINANA Crassostrea LTuA lelA Cras-
sostrea gigas (Sea of Japan) Crassostrea gigas

(Taiwan strait) Crassostrea nippona W8 Cras-
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@139 1 MIenzRlSsufisuneasugwinenszauaaneininvenTadagd lura s

UINFULRERBUWIITUTRABWLY Family Ostreidae
y

T —— [rem— [r— [ —— Merosome  Fossa Foasa Mitochandia  Rafersnes
lergth! lergth! weidihy (Diamester]
nuclals  Puslaus nucleus  (pm)
length length wkdth
Length (um)  Width um) LW Length (um)  Wdeh (um) LW Length (urs)  Width (um) LW
Genus: Saocostrea
Saccostrea 0322008 0 ek, 00 0.43:£0.10 132011 1.77£010 0764012 048000 040k00r 123805 025008 03TE008 020004 0812000 This ssudy
cusenllata
Saccostrea of. 030,05 08000 0481004 1ATZ015 17E0oie n.ggE0.07 055000 0305005 134022 0.342003 043005 0.23E002 Yurchanko (2012)
mardax
Succostres 03 0810 0.z2 1 1415 0.69 405 - . ¥ 045 - o83 Haaly and Lessar {1561
Genus: Crassostrea
Crasscstroagiges 0562005 109k0.11  0.5340.05 1esE00e  1ooE01e 061E006  osstoos  owrdoos OBTHOAE  oSor0os  oastod?  osstocd 051 Vischanke (2012)
(Seaof
Japan)
Crassosires ggas 0 4E=0 05 113011 0.4340.03 107E0 0 140 16 0.54L0.04 a4skoos  GerEeon  0.6580.11 o4o00d 040005 om0 Yurchankn (2012}
{Tamwan sirait)
Crassostrea gas 0435000 0.8550.07 2] Q=008 1.55=0.12 062 - - - 045 Gwa et al. (1999)
Crassostres o8xE00r 1028011 0.5240.08 1.12%000 183017 0.61£0.06 035k004  Oedt00s  0.56:40.00 04TE004 03008 oxstooe - Yurehanks (2012)
r—
Crassostres 05 1.1 0.45 1 . . 0g Sousa and Olveira (1064)
angulatas
Crassostres 03 053 0.37 o 17 0.54 . - - B - . 01 Dianiels at 3 1671
e ——
Crassostoeg of, 0.36=0.05 0.74E0.08 0.5240.04 1.08=0.11 1.7d4E0.18 0.6250.07 0242004 0415000 0.5840.09 0.3550.04 0222004  0.24E002 - Yurchenko (2012)

ivailaris

sostrea cf. rivularis (Yurchenko, 2012) fia 0.87+

0.15, 0.65+0.11, 0.55+0.09 L8z 0.58+0.09 @14

o« v

819U °nayla@”aﬂdnLLamlﬁLﬁu'hé'mwﬁ’m

INAND Saccostrea lnszauriala we b
LRUNZHINIUNITIIUBNADLUIITH el
Crassostrea

TERINANULNIEDANUNINNVBILEINIIA lumiﬁhuuﬂmsmaiuaqa Saccos-
%ﬁwaaﬁ'smﬁsmaumaﬁaqﬁlumsmam trea @NNID T OATNFIUTTNINIANNLIGE
8N& Saccostrea foanduanusndeany  anuniswadazlasloy uon Saccostrea comer-

aeannnlureswasy ana Crassostrea cialis (0.22) (Healy and Lester, 1991) aanunas

WONANAETINUIBATIFIUTZAIN
ANUNINITBILE NI MR R sEd aa N
niavesthiARsaULAZIWIALTURIBARENAN
ga3lulnaewaIoliwanzanlunisduun
wapwsnluszauanauazszausiiald has-
anenfinuluneswsuudsssiadanalna:
LAEIN

2) nMIuenIzauTia: 91Na1919 1
m‘fﬁnm‘hLLunmﬂmﬁulu‘sm‘“uaqavlﬁlﬁa
WUINEUN T BT FINIZRINIAINNEIRE

mwuﬂ%\‘maaa:‘[ﬂﬂsﬁﬂunﬁaﬁ”} LUNADEWI-

366

L8997 T A INEIULANG199IN Saccostrea
cuccullata (0.43+0.10) ez Saccostrea cf. mor-
dax (0.49+0.04) (Yurchenko, 2012)
frIumIdunnresuivIuIniy
Saccostrea cuccullata Wz Saccostrea cf. mordax
1w wuinslesasamsznitennuenives
arlaslondannuenivesiiiafse (acrosome
length/nucleus length) LAZBAITEIBIZN I
AMNLNIVBILEINIT BRIV RIIILARERGD
ANuEMTaIRIARER (anterior nuclear fossa

length/nucleus length) $38n% Juwd lkunalu
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mshunlgIaituuntzausiadnsunin-
uwNweasw19INUINAY Saccostrea cuccullata
Waz Saccostrea cf. mordax 'l lauaasnaIn
JEIaINeNvedaslaslaudaninueln
a a
WAIUIILARNYR (acrosome length/nucleus length)
3 a a
maamaaaqﬁmaﬁmaiumﬂw (Saccostrea
cuccullata) \Lae Saccostrea cf. mordax e 0.25+
0.05 LAz 0.34+0.03 AUSIAL LATDAITIAIY
i:%ﬂwamwsm*’uaaaﬂﬂﬂ‘ﬁu@iammmwm
eI HE] (acrosome length/nucleus length) 183
Lma§aq§%ayu10§uﬂ1ﬂ$u (Saccostrea cuc-
cullata) Wae Saccostrea cf. mordax e 0.37+

0.08 L&z 0.43+0.05 ANF19L

a3UHan15I9e

1) iwadegd lusznzsdasanlngivas
nagwdTNnIudanwmeasnonunuailes
A Indrvasrasunssnsiadn 9 fe WusIw
W2 FIBNA LASHIWA Lm:ﬁgﬂiwwadmaﬁ
agiduuuulusm (primitive spermatozoa)
AanululnaaueIoiduiouswialng 4 fau
RONTDULTUNSILOAUSIIUEIUNAT AN
aInNsas1uny nagwsINTiadulu Family
Ostreidae N131897%U87

2) AATFIBIETHINANNLIF DAY
NIN9BILBIN NG WAIN IR UAR L EUDILTAR
adltlunsusnwasussuluszauans Sac-
costrea Wway Crassostrea @

3) NAIANNUENREEWIITNIRIZAL
snaud munInlfaanduanusidanu
AsresdIneslasloy oaNEIRIEWINIANY
g1vedezlatlondanINEIveIRIARE

LRZAATIRIUITRINNANNNENIVBILBINIIG Y

wveIlIlafyadanINE1IIVRIRILARYE
VoI TaR0gITINAULUNITILUIREEUIIT
luszdurfialuana Saccostrea le ud lanane
dwsumaduunusinluszavrfialuana

Crassostrea

naanyIndsznd
mu’ia‘i’uﬂﬁ%’unuaﬁfuagumi’i?ﬂ'ﬂ
Mnsudznaduneldanniiuganuuiznng
(udszanmunnan) dvzdrdeudszan w.e.
2559 UM INDIADY TN HIBFIHNITUA TS
NTINNTITHURITE (Lapfidynn 96/2559)
waznusiuagwAIITILsNNIAnINEIATY
fifaszaulIygiln nangasnuning oy
WWaum dazinnnuunsdin Inisdinw 2559

INAUSINYIATANT u‘mﬁnma"’mg’:ﬁm

1@N&ANTD19D9
Christo, S. W., Absher, T. M., Boehs, G. (2010).
Morphology of the larval shell of three
oyster species of the genus Crassostrea
Sacco, 1897 (Bivalvia: Ostreidae). Brazi-
lian Journal of Biology 70(3): 645-650.
Daniels, E. W., Longwell, A. C., Mcniff, J. M., and
Wolfgang, R. W. (1971). Ultrastructure of sper-
matozoa from the American oyster Cras-
sostrea virginica. Transactions of the Ame-
rican Microscopical Society. 90: 275-282.
Eckelbarger, K. J., and Davis, C. V. (1996).
Ultrastructure of the gonad and gameto-
genesis in the eastern oyster, Crassostrea
virginica. |. Ovary and oogenesis. Marine
Biology 127(1): 79-87.
367



J. Res. Unit Sci. Technol. Environ. Learning Vol. 11 No. 2 (2020)

Gwo, J. L., and Chyng, H. C. (1996). Ultra-
structure of the spermatozoa of the Pacific
oyster Crassostrea gigas (Mollusca, Bival-
via, Ostreidae). Journal of Submicrosco-
pic Cytology and Pathology 28: 395-400.

Healy, J. M., Lester, R. J. G. (1991). Sperm
ultrastructure in the Australian oyster Sac-
costrea commercialis (Iredale & Roughley)
(Bivalvia: Osteroidea). Journal of Mollus-
can Studies 57: 219-224.

Hirata, S., Hoshi, K., Shoda, T., and Mabuchi,
T. (2002). Spermatozoon and mitochon-
drial DNA. Reproductive medicine and
biology 1(2): 41-47.

Kim, H., Chang, I., and Yoo, M.H. (2003). Sper-
matogenesis and spermatozoan ultrastruc-
ture of Pacific Oyster (Crassostrea gigas).
Korean Journal of Fisheries and Aqua-
tic Sciences 36: 641-645.

Klinbunga, S., Khamnamtong, B., Puanglarp,
N., Jarayabhand, P., Yoosukh, W., and Me-
nasveta, P. (2005). Molecular taxonomy
of cupped oysters (Crassostrea, Saccostrea
and Striostrea) in Thailand based on COlI,
16S and 18S rDNA polymorphism. Ma-
rine Biotechnology 7(4): 306-317.

Li, C., Haws, M., Wang, H., and Guo, X. (2017).
Taxonomic classification of three oyster
(Ostreidae) species from Myanmar. Jour-
nal of Shellfish Research 36(2): 365-371.

Nuurai, P., Panasophonkul, S., Tinikul, Y., So-
bhon, P., and Wanichanon, R. (2016). Sper-

368

matogenesis in the rock oyster, Saccos-
trea forskali (Gmelin, 1791). Tissue and
Cell 48(1): 43-48.

Reunov, A, Au, D. and Wu, R. (1999). Sper-
matogenesis of the green—lipped mussel
Perna viridis with dual patterns of acro-
some and tail development in spermatids.
Helgoland Marine Research 53: 62-69.

Reunov, A., Vekhova, E., and Zakharov, E.
(2018). Variation of sperm morphology in
Pacific oyster precludes its use as a spe-
cies marker but enables intraspecific geo—
authentication and aquatic monitoring. Hel-
goland Marine Research 72: 8.

Sousa, M., and Oliveira, E. (1994). An ultra-
structural study of Crassostrea angulata
(Mollusca, Bivalvia) spermatogenesis. Ma-
rine Biology 120(4): 545-551.

Wang, H., Guo, X., Zhang, G., and Zhang, F.
(2004). Classification of jinjiang oysters Cras-
sostrea rivularis (Gould, 1861) from China,
based on morphology and phylogenetic
analysis. Aquaculture 242: 137-155.

Yurchenko, O. V., Radashevsky, V. |., and Reu-
nov, A. A. (2010). Ultrastructural study of
spermatogenesis in the Pacific oyster Cras-
sostrea gigas (Bivalvia: Ostreidae) from
the Sea of Japan. Invertebrate Zoology
7: 55-69.

Yurchenko, O. V. (2012). Comparative ultra-

structural study of spermatozoa in some



Mk Inmmaat inalulad uazfawiadeuiNemaioug 00 11 aduf 2 (2563)

oyster species from the Asian—Pacific Coast.

Micron 43(2): 365-373.

369



