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2
Fig. 2 Ossicles of different tissues of Apostichopus japonicus observed under microscope
A. 2 );B. Q@ ); C. Q@ ); D. 2 )E
2 )F 2 )%G. 2 );H. G C ) L G, C )
a. ;b ;C. ;5 d. ;e ;f.C

A. ossicles of body wall(2 years); B. ossicles of tube feet(2 years, show composite discoid ossicles); C. ossicles of tube feet(2 years, show
table-shaped ossicles and button-shaped ossicles); D. ossicles of spine(2 years); E. ossicles of intestine(2 years); F. ossicles of tentacle(2 years);
G. ossicles of respiratory tree(2 years) ; H. ossicles of respiratory tree(3 years, show C-shaped ossicles); 1. ossicles of intestine(3 years, show
C-shaped ossicles)

a. button-shaped ossicles; b. table-shaped ossicles; c. long hole-like body ossicles; d. rosste-shaped ossicles; e. rod-shaped ossicles; f. C-shaped
ossicles

1 , (P <0.05)
, 1 , 1 )
, 12.15%%2.99% , 1-3
11.55%£2.69%; 2 3 , : :
2 36.58%+6.13%  49.61%:2.46%
21.83%=5.64%  24.16%+0.93%, 3 7.68%+2.89%
8.89%:=:4.84% .2
11.36%43.22% 65.45%1.79%, 1 3
2 (P<0.05); 3
21.83%5.64%, 1 7.68%=£2.89%, b2
(P <0.05); 2 (P<0.05)
24.16%+0.93% 2.3 FRIAELEF R BMEMILE
20.76%+2.34%, 1 3

10 /2015 /39 / 4



e IRkE REPOATS

x1 TRERARNSTRBAZLEER ST
Tab.1 The types of ossicles of different tissues in Apostichopus japonicus Selenka with different ages
() S
C
1 84.61+2.62% - 12.15+£2.99% - 3.24+0.38 - -
2 89.39+4.84™ - 7.31£2.36™ - 3.3+1.98 - -
3 91.94+0.74™ - 7.42+0.95™ - 0.64+0.32 - -
1 59.3142.99" - 3.57+0.69° - - 37.12+£10.22 -
2 60.84+8.32" - 21.83+5.64" - - 17.33+1.71 -
3 68.28+17.29* - 8.89+4.84™Y - - 22.83+1.48 -
1 92.55+1.98% - 6.74+2.127 - 0.71+0.14 - -
2 65.45+1.79% - 24.16+0.93% - 10.39+2.86 - -
3 88.36+3.08™ - 11.36+3.22* - 0.28+0.28 - -
1 36.58+6.13% - 11.55+2.69™ - 51.87+7.48 - -
2 49.61+2.46™  8.75+2.01 20.76+2.34 - 20.88+2.11 - -
3 7.68+2.89" - 3.7540.72% - 88.57+1.67 - -
1 - - - 100 - - -
2 - - - 100 - - -
3 - - - 95.59+4.40 - - 4.41+4.41
1 - - - 100 - - -
2 - - - 100 - - -
3 - - - 91.19+7.10 - - 8.81+£6.20
1 _ _ _ _ _ _ _
2 _ _ _ _ _ _ _
3 _ _ _ — — _ _
a b , X z (p<0.05)
C 3a) 3 W
R 1 R 4 1
3B) ; NaClIO  NaOH : NaClO
NaClO
4 ( ) ’ ’
4 >
( 30 : ’
( 3D) : ’
NaClO
( 3E)
S
) ) , NaClO
, , .32 BB TR RER AT
( 3F) >
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50 um

50 pm

Fig.3 Scanning electron microscopy images of different types of ossicles
A. ; B. ; C. ; D. ; E. ; F.
a. ; b.
A. table-shaped ossicles; B. button-shaped ossicles; C. rod-shaped ossicles; D. long hole-like body ossicles; E. rosste-shaped ossicles; F. com-

posite discoid ossicles
a. table-shaped ossicles; b. button-shaped ossicles

; , 3 ) ,
C , “e 77 ;1
C [9] [14] , 2 3 ,
, , , , 1 2 3
’ ’ (P <0.05)
, 2
’ 1 3
Delbonil"! Synaptula (P<0.05)
hydriformis s ’
4 ) ,
(1] ; ;
1. , 2006, 25(4): 198-201.
(2] ) , , . profilin
33 ARFEHGRARRLREF R A ¢cDNA ],
oA S H1 2013, 15(2) : 159 -167.
Rowel!'?! [3] . (Apostichopus japonicus)
, [D]. : ,2013.
, Levin , [4] . (Apostichopus japonicus)
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Classification and morphology of ossicles of Sea cucumber
(Apostichopus japonicus)

ZHANG Li-heng, DING Jun, HAN Zhao-heng, CHANG Ya-qing, SONG Jian,

TIAN ying, BAIl Xue-qiu, DING Wen-jun
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Abstract: In this study, the sea cucumbers (Apostichopus japonicus cultivated by Dalian Ocean University, Key
Laboratory of Mariculture & Stock Enhancement in North China's Sea, Ministry of Agriculture, with clear ages
(1~3 years old) were used as experimental materials. The proportions of various types of ossicles in different tissues
including spine, body wall, tentacle, tube feet, longitudinal muscle, respiratory tree and intestine were obtained and
analyzed with in-situ compression method. The results showed that in-situ compression method was superior to
NaClO method. The in-situ compression method created less damage to the structure of ossicles. And the distribu-
tion of ossicles can be observed clearly by this method. Six types of ossicles, including table-shaped ossicles, but-
ton-shaped ossicles, rod-shaped ossicles, rosste-shaped ossicles, composite discoid ossicles and long hole-like body
ossicles were observed. The button-shaped ossicles and table-shaped ossicles were observed in body wall; the but-
ton-shaped ossicles, table-shaped ossicles and rod-shaped ossicles were observed in spine and tentacle; unique

composite discoid ossicles, button-shaped ossicles, and table-shaped ossicles were observed in tube foot;
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rosste-shaped ossicles were observed in respiratory tree and intestine; no ossicles were observed in longitudinal
muscle. The structures of the same type ossicles in different tissues were same. There is no specific structure in
different organizations. Furthermore the proportions of different types or ages were different in the same tissue, the
proportion of table-shaped ossicles in the tentacle of 4. japonicus(l, 2 and 3 years old)was 11.55% +2.69%,
20.76%+2.34% and 3.75%=+0.72%, respectively. The proportion of table-shaped ossicles in the tentacle of 2 years
old 4. japonicus was significantly higher than that of table-shaped ossicles in the tentacle of 1 and 3 years old (P
<0.05). The proportion of button-shaped ossicles in the spine was 92.55%+1.98%, 65.45%+1.79% and
88.36%+3.08%, respectively. The proportion of button-shaped ossicles in the spine of 2 years old A. japonicus was
significantly lower than that of button-shaped ossicles in the spine of 1 and 3 years old (P <0.05). This reseach pro-
vided information for basic biological research of sea cucumber, and also a reference for identification of sea cu-

cumber ages.

(Rt 21k
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