41 4 Vol.41, No.4
2010 7 OCEANOLOGIA ET LIMNOLOGIA SINICA July, 2010

(Sepia esculenta)

*
( 266003)
“9+27 : , ,
Q954.43
, ( 1
, 2003; , 2006; , 2009),
2008 5—6
(Fields et al, 1976; Enric et al, (Sepia esculenta) , 217mm,
2002; , 2006; Martinez- Soler et al, 2007) 479
(Sepia esculenta) : ,
(Mollusca) (Cephalopoda) (Coleoidea) , 3% 4h,
(Sepiida) (Sepiidae), , 0.1mol/L 30% 50% 70% 80%
, ( , 1988; 100% , 100% 2
, 1998) , 10min , 50% , 100%
, Eiko XD-1 , Eiko
IB-3 , JEOL
( , 2006; Zheng et al, 2009) JSM-840
: 2.5%
, 4 4h, PBS 3, 10min,
1% 4 2h PBS 3,
10min ,30% 50% 70% 90%
* , 30600463 ; , 2009008 ;
(863 ) , 2010AA10A404 , , E-mail: hans198701@126.com

: , E-mail: xdzheng@ouc.edu.cn
: 2009-09-09, : 2010-01-09



484 41
100% 10min, 100% Epon812 , ( 10
, 37 45 65 , , :
24h  Ultracutk , 2.2 ( 2a—f)
) ( 2a),
JEOL JEM-1200EX 50—
70um,
2 (Head) (Middle piece) (Tail)( 2b)
2.1 ( 1la,b) ,
: ) 221 8—10um,
( 1o ( : U,
1d) ( 1le) , , ( 20
“o ( 1o) ,
( 1 “
2/3 , , (Acrosome fossa) (Anterior
- ( 1h), nuclear fossa), ,
eV (Impalantation fossa)
(posterior nuclear fossa),
( 2d)
2.2.2
, 9
(2
9—12 ( 2d)
2.2.3 35—60um,
’ , ccgioe>
ccgip7e
9 <<019+27”
1 ( 2e) ,
Fig.1 Structure of a S. esculenta spermatophore
a. (x10); b. i C. (x25); d. (x25); !
e.  (x25)f. ( ) (x32); g. , “T9+277 (2
(x32); h. ( ) (x32);
i. (x25) C D E c d e ( 2 1)



4 (Sepia esculenta) 485
2.3
( 29—
80
2.3.1 ,
( 29)
, ( 2hi),
(2
2.3.2
1 (
2K) ,
2.3.3 )
: ( 2
3
(Healy, 1990)
' ' 2 80
Fig.2 Ultrastructures of S. esculenta spermatozoa before and after the storage at the low
3.1 temperature of 80
a. , ; b. ,
e P e 2>
' . ; d. ““9+27~ ;€.
( O.vulgaris); ’ t -
! ; h. i
) | , k.
, ® & 7 , ® & 7 : I. i : A' :
, , AX, ; CF, ; H, 7 K, 7 M, MS, N
cc >3 cc >3 SB, : SM, 0T, 'S,



486

41

Rossia pacifica Sepiella maindroni
(Fields et al, 1976), ,
(Healy, 1990),
, Octopus tankahkeei
O. ocellatus O. dofleini martini Eledone cir-
rhosa E. moschata )
ceyy7r 7

( 1
2006; Martin et al, 1970; Selmi, 1996; Yang et al,

2010Y) , Bathypolypus bairdii  B.
sponsalis ,
(Roura et al, 2009)
: (
) ( )
3.2

(Mart ¥ nez-Soler et al, 2007),

(Maxwell, 1983) .
( 2i)
( , 2006; Yang et al, 2010Y),

(Gladyshev et al, 2002), Pontohedyle mi-
laschewitchii ) < »»

(Jorger et al, 2009)

(Jorger et al, 2009)

(Healy, 1990)

infernalis

3.3

B. sponsalis

9—10

(Healy, 1989)

0

Vampyroteuthis

(Healy, 1989)

.35um(

2d)

(Roura et al, 2009)
(Yang et al, 2010%)

Johnson et al, 1996)

3.4

al, 1980)

2¢),

2d),

9—12

B. bairdii

9

, 2002,

(Ribes et al, 2002)

(Olson et

(Anderson

1) Yang J M, Wang W J, Zheng X D et al, 2010. The ultrastructure of the spermatozoon of Octopus ocellatus Gray, 1849
(Cephalopoda: Octopoda). Chinese Journal of Oceanology and Limnology (in print)



4 : (Sepia esculenta) 487
et al, 1970; , 2009)
Ribes  (2002) Eledone 2009
Octopus , (Chlamys farreri)

, (Bloom et al, 1961)

3.5
80

(29—,

( , 2001)

( , 2002; , 1996),

(Jeyalectumie, 1989) ,

Bt B 5 K A BRI K AR P TR
HARRAERESABIRFLTT XK AWE, W45
MR &R RFEFRAFEFRESLSHA
TAZF 6948 Ao B, SEBGSHML.

GISH , 40(3): 325—329
, , 2001.
, 25(5): 481—485
, 1998. . , 284—303
, , , 2006
, (3): 36—38
, , , 2003
, 25(3): 138—142
, , 1996.
,27(2): 187—193
, , , 2006
. , 52(6): 746—754
, 1988. — . : ,
111—114
, , , 2002
,17(4): 414—418
, 2002.

, 21(4): 457—463

Anderson W A, Personne P, 1970. The localization of glycogen in
the spermatozoa of various invertebrate and vertebrate spe-
cies. J Cell Biol, 44: 42—51

Bloom G, Nicander L, 1961. On the ultrastructure and develop-
ment of the protoplasmic droplet of spermatozoa. Cell Tis-
sue Res, 55: 833—844

Enric R, Pepita G B, Maria J Z et al, 2002. Evolution of Octo-
poda Sperm II: comparison of acrosomal morphogenesis in
Eledone and Octopus. Mol Reprod Dev, 62: 363—367

Fields W G, Thompson K A, 1976. Ultrastructure and functional
morphology of spermatozoa of Rossia pacifica (Cephalo-
poda, Decapoda). Can J Zool, 54: 908—932

Gladyshev E A, Drozdov A L, 2002. Sperm ultrastructure of two
mollusk species Geukensia demissa and Modiolus modiolus
(Mytilidae, Bivalvia). Russ J Mar Biol, 28(6): 422—426

Healy J M, 1989. Spermatozoa of the deep-sea cephalopod Vampy-
roteuthis infernalis chun: ultrastructure and possible phyloge-
netic significance. Phil Trans R Soc Lond B, 323: 589—600

Healy J M, 1990. Ultrastructure of spermatozoa and spermato-
genesis in Spirula spirula (L.): systematic importance and
comparison with other cephalopods. Helgoland Mar Res, 44:
109—123

Jeyalectumie C, 1989. Subramoniam cryopreservafion of sperm
atmospheres and seminal plasma of the edible crab Scylla
serrata. Biol Bull, 177: 347—253

Johnson M J, Casse N, Pennee M L, 1996. Spermatogenesis in
the endosymbiont-bearing bivalve Loripes lucinalis (Vener-
oida: Lucinidae). Mol Reprod Dev, 45(4): 476—484

Jorger K M, Hef3 M, Neusser T P et al, 2009. Sex in the beach:
spermatophores, dermal insemination and 3D sperm ultra-



488

41

structure of the aphallic mesopsammic Pontohedyle mi-
laschewitchii (Acochlidia, Opisthobranchia, Gastropoda).
Mar Biol, 156: 1159—1170

Mart T nez-Soler F, Kurtz K, Chiva M, 2007. Sperm nucleo-
morphogenesis in the cephalopod Sepia officinalis. Tissue
and Cell, 39: 99—108

Martin A W, Jun, Thiersch J B et al, 1970. Spermatozoa of the
giant octopus of the north pacific Octopus dofleini martini.
Proc Roy Soc Lond B, 175: 63—68

Maxwell W L, 1983. Spermatogenesis and sperm function (Mol-
lusca). In: Adiyodi K G, Adiyodi R G ed. Reproductive bi-
ology of invertebrates. New York, John Wiley and Sons, 2:
275—319

Olson G E, Linck R W, 1980. Membrane differentiations in

spermatozoa of the squid, Loligo pealeii. Gamete Res, 3:
329—342

Ribes E, Bonafe P G, Zamora M et al, 2002. Evolution of octopod
sperm Il: comparison of acrosomal morphogenesis in Ele-
done and Octopus. Mol Reprod Dev, 62: 363—367

Roura A, Guerra A, Gonzalez A F et al, 2009. Sperm ultrastruc-
ture in Bathypolypus bairdii and B. sponsalis (Cephalopoda:
Octopoda). J Mor, 1: 1—9

Selmi M G, 1996. Spermatozoa of two Eledone species (Cepha-
lopoda, Octopoda). Tissue and Cell, 28(5): 613—620

Zheng X D, lkeda M, Kong L F et al, 2009. Genetic diversity and
population structure of the golden cuttlefish, Sepia esculenta
(Cephalopoda: Sepiidae) indicated by microsatellite DNA
variations. Mar Ecol, 30(4): 448—454

ULTRASTRUCTURE OF SEPIA ESCULENTA (CEPHALOPODA: SEPIIDA)
SPERMATOZOA AND ITS DAMAGE BY LOW TEMPERATURE

HAN Song, ZHENG Xiao-Dong, LIQi, YU Rui-Hai
(The Key Laboratory of Mariculture of Ministry of Education, Ocean University of China, Qingdao, 266003)

Abstract Electron microscopy was used to study the morphologies and ultrastructures of the spermatozoa of golden
cuttlefish Sepia esculenta before and after low temperature treatment. The flagellum-like sperm of S. esculenta, covered by
a smooth membrane, consisted of a head, a middle piece and a tail. The head comprised a bubble-shaped acrosome and an
ellipse nucleus, with the acrosome located in the front of the nucleus. The middle piece contained many mitochondria and
vertical central granules. The mitochondria were uneven in size and overlappingly arrayed. The tail was long and thin, with

the typical “9+2” structure. After the storage at the low temperature of —80 , there were many holes on the membrane of

the head of spermatozoa. The acrosome was fractured, losing its inclusion. Karyotheca was separated from the nucleolus.
Mitochondria dropped off, and the inside membrane became deformed. Sperm tails were intertwined together; and some
flagella were broken and cast off.
Key words Sepia esculenta,

Spermatozoon, Ultrastructure



