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Fig.1 Molecular structure of calcein
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Fig.3 Disc supporting ossicles on tip of

podia marked by calcein
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Fig.4 Table(A) ,button(B) ,X-shaped( C) ossicles in

body wall marked by calcein
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Fig.2 Supporting rods of tentacles marked by calcein
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Tab.1 Effect of calcein on SOD activity of A. japonicus U/mg prot
einf(a) (h) time

8 24 48 72
) 50 25.73 £14. 35 23.88 +7.64™ 24.39 £3.10* 19.12 +3.13%
{?ﬁ{g 200 69.97 £39.53™ / 28.30 £2.08™ 17.07 £2. 96"
400 133.17 £27.51% 30.08 +£4.53* 30.96 0. 74% 27.13 £2.41%
. 500 90.30 +34. 35 27.23 £2.06™ 29.78 £3.17% 15.29 +0.65%
E}f;hﬁ 750 26.51 £2.92% 28.19 +6.78% 24.91 +£1.29% 5.22 +3.33%
1 000 18.42 +6.54% 34.05 +7.71% 21.57 £8.00% 15.40 +6.76%

TE:a,b,c FIR SOD i Jy 7L g (o i I L BEE] A5 2. 25 22 5 (P <0..05) 5%,y ,2z 75 SOD {f I 7E M BEAL PR A7 .2 22 5 (P <0.05) , *24 h
%200 mg/L AL BRAAE S BER (R IR) .

Notes:a,b and c indicate significant difference of SOD activity among immersion time treatments( P <0.05) ;x,y and z indicate significant
difference of SOD activity among concentration treatments( P <0.05). % Sample of 24 h X200 mg/L treatment is absent. ( the same below ).

#5 3% 5 & AT ) A CAT W9 %k WSy WA 24 h AL AL CAT i ) 35 = T 48 h AL B
1000 mg/L AALFREE 2 CAT i ) B &M T I 4(P<0.05) . Befamfia) < AL HAE IR CAT
TR BEAL AL (P <0.05) . Jefamf[a] 8 h py4bBE 36 A WM (P <0.05) (£2),

41 CAT i 3 i THABALH (P <0.05) , Je
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Tab.2 Effect of calcein on CAT activity of A. japonicus U/mg prot

e (mg/L) Yeta it i) (h) time
concentration 3 24, 48 72
50 39.91 £20.12% 3.69 £2.16™ 18.61 £7.22% 17.54 £7.92%*
B 200 28.97 +18. 00 / 31.76 £10. 48> 4.61 +3.32%
normal
400 48.51 +41.51 8.34 £5.37™ 9.18 +1.12% 5.71 £4.14%*
n 500 34.60 2. 49 8.33 £5.34™ 8.32 £4.23% 5.23 +0. 342
'E;ﬁg 750 10.19 +5.57°F 3.78 £1.65™ 11.02 £8.43% 10.76 +2. 57%%
£ 1 000 6.73 +4.06% 10.97 +6.07¥ 4.56 +3.60% 8.15 +6.21%

H:a,b,c IR CAT i JyfE Qe (I A AR JE A B3 225 (P <0.05) 5x,y,z 28 CAT (& JJ7eu AR BLR A B2 2% 57 (P <0.05) ¢

Notes:a,b and c indicate significant difference of CAT activity among immersion time treatments ( P <0.05) ;x,y and z indicate significant

difference of CAT activity among concentration treatments( P <0.05).

B GF A S GSH-Px a9 %ok WRHEERS
AL A 2 GSH-Px i ) Jo i % i (P >
0.05) . Befamf(al 24 h 4bFLH 42 GSH-Px 1%/

BFERT 48 h AL (P <0.05) o Je@mffa] x ¥
JESZH A IO 412 GSH-Px i ) 6 & 50 (P >
0.05)(#%3).

R3 BEERXRS GSH-Px F NI

Tab.3 Effect of calcein on GSH-Px activity of A. japonicus U/mg prot
#efZ (mg/L) Yot ] (h) time
concentration 8 24 48 72
50 343.47 £183.70™  160.77 +84.16™ 144.17 +30.97™ 105. 54 +64. 44
R 200 259.94 +35.68 / 262.83 +36. 11 237. 68 +138. 48%
normal
400 209.42 +54.59 204. 43 +26. 52 99.29 +24. 03 135.52 +78.91**
. 500 213.70 £92. 69 174.26 +68.65™ 49.55 +12. 03 96.25 +36. 83
'%h{ff 750 136.46 +68. 76" 302. 62 £90. 73% 50.45 +5. 48 68.85 +6. 982
1 000 131.74 +16. 26™* 168.20 +118. 00* 28.21 +3. 06 105. 66 +21.40%*

{H:a,b,c 3R/% GSH-Px I J37E G (0 ] (A AL B Al 4 (B % 22 53 (P <0.05) 5,y ,z %/ GSH-Px {if JJ 7R W BEAL BR A4 B % 225 (P <0.05) .

Notes:a,b and c indicate significant difference of GSH-Px activity among immersion time treatments( P <0.05) ;x,y and z indicate significant

difference of GSH-Px activity among concentration treatments( P <0.05).
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Marking sea cucumber Apostichopus japonicus with
calcein and its effects on antioxidant system

ZHAO Peng'”, YANG Hong-sheng'* , WANG Xiao-yu', LIN Cheng-gang', LI Xiang-ping'
(1. Key Laboratory of Marine Ecology and Environmental Sciences ,Institute of Oceanology,
Chinese Academy of Sciences ,Qingdao 266071 ,China;
2. National Marine Data & Information Service , Tianjin 300171, China)

Abstract; To evaluate effectiveness of enhancing and restocking stock of sea cucumber Apostichopus
Japonicus ,it is necessary to find an effective and secure way to mark sea cucumber’s soft body wall which
rejects external objects and heals up quickly. In this study,juveniles of sea cucumber(3.45 +1.34) g were
immersed in calcein (200 mg/L) for 24 h,and their ossicles were examined under Nikon 80i fluorescence
microscope to judge calcein’ s effectiveness. Then, influence of calcein concentration ( normal concentrations
including 50,200,400 mg/L;and high concentrations including 500,750,1 000 mg/L ) and immersion time
(8,24,48,72 h) on antioxidant enzymes SOD, CAT, and GSH-Px were studied to test its security. The
results revealed that ossicles in upper layer of dermis of sea cucumber’ s body wall, tentacle, podia and
parapodia could be dyed by calcein,and showed green under fluorescence microscope with optical filter (A :
Ex 450 — 490 nm) 7 days after being immersed in calcein solution. Brightness of stained ossicles was
diversified because of immersion duration and ossicles’ maturation degree. In this study, both normal and
high concentrations of calcein had no significant impact on activities of SOD and GSH-Px( P >0.05) , while
activity of CAT was restrained in 1 000 mg/L concentration treatment( P <0. 05 ). Immersion duration had
significant impact on activities of all three enzymes. Activity of SOD was significantly lower in the 72 h
treatment than in other ones( P <0. 05) ;activity of CAT declined with increasing immersion duration; and
activity of GSH-Px in the 24 h treatment was significantly higher than in the 48 h one( P <0.05). Interaction
between immersion duration and calcein concentration had significant impact on activities of SOD and CAT
(P<0.05),and showed no significant effect on that of GSH-Px (P > 0. 05). The result indicated that
calcein concentration lower than 750 mg/L and immersion time around 24 h influenced activity of all three
enzymes less and marked ossicles effectively for examining. It is still necessary to take other factors such as
oxygen into consideration for sea cucumber’ s survival.

Key words: Apostichopus japonicus; fluorescent marking; antioxidant enzyme; calcein
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