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The Effects of Air Exposure on Biomarkers of Mangrove
Mud Clam (Polymesoda erosa)
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BE [ B B Y5 FE i 58 25 18 B o B2 X 2D W C Polymesoda erosa ) AEYIFREW I, [ EYE 4R AL W
W22 8°C \26°C I 35°CHE 5 AL 8h, il )5 1E 26°C K B 57K 3h.6h.12h I 24h, I 5 £L A% 890 1, 3 18 A AL 17 052
LT (SOD) | it AL A/ (CAT) L Tt IR R G (AChE) 4% e H K 81 8 (GST) 16 1 , LA K k38 i J1 (FRAP) #1
Wl (MDA &, [ERISCH 35 CES L, SOD,CAT,AChE,GST ,FRAP #1 MDA ¥J & # F & . 26°C
#2543, SOD,AChE Al MDA 3 7+ . GST W E AL, CAT Ml FRAP A INARN R E, S8 aE. am
A% LA AR 2 BEVR S B0 AR KT B 24h Nk BT K. (86 IR YEE & XL WL AE M AR S A BRI, 26°C#&
%5 8hJm , 2 3~6h B 3%, L LA AR 5 0 5 0 4R K ek
KEIWR AR B AUREY
HEZES. XS XHEARIREG A XEHS1005-9164(2014)02-0153-05
Abstract : [Objective]In this study.the effects of air exposure on responses of the biomarkers of
mangrove mud clam ( Polymesoda erosa ) in transit was explored. [Methods]The clams, after
being exposed to air for 8h at 8°C ,26°C and 35°C ,were placed back in seawater of 26°C for 3h,
6h,12h and 24h, respectively, and then six biomarkers of the clams haemolymph were meas-
ured,including superoxide dismutase activity (SOD), catalase activity (CAT),acetylcholinest-
erase activity (AChE), glutathione S-transferase activity (GST), ferric reducing antioxidant
power (FRAP) and malodiadehyde content (MDA). [Results]Significant increases in SOD,
CAT,AChE,GST,FRAP and MDA were observed in the clams exposed to air at 8°C or 35°C.
Significant increases in SOD, AChE and MDA, great decrease in GST, and slight decreases in
CAT and FRAP were found in the clams exposed to air at 26°C. All six biomarkers recovered to
their initial levels after the clams were put back

in seawater for 24h, but they were found
W #E B :2013-12-19 fluctuated within 24h. [ Conclusion) The effects

& B H#:2014-03-10 of air exposure on biomarkers of the calm were
fEE B A I (1087 Lo AL 52k ERMFIHRIE TR found to be significant. In all treatments, the lev-

T,

* B M 28 MEAT B & 0I5 H (201005012) , )7 78 B2
55 AR I L HRITH GERLE 0719005-2-2C) )7 78 21 B Ak g
5 R S S A R 4 B (GKLMC-08) L ) 7Y B 2 bt 6 A B
45 T H (13YJ22HS13) % B,

o« WIRMEH 8 VK(1966-) . 55 . BF 58 51 . 32 A S5 20 Ak T5 e

H: B HF5E ., E-mail : gxybing@ tom. com,
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els of biomarkers of the clams exposed to air for
8h at 26°C and then placed back in seawater for
3h to 6h were closest to their initial levels.

Key words: Polymesoda erosa , air exposure, bio-
markers
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Py AL (SOD) (it AL 2B (CAT) | & 1 AH s i g
(AChE) .43 bt H BRFL 8 B (GST) L 8Kk it ) (FRAP)
FIN 8 (MDA) %5 6 JUE W) bR 3G W 920 L 25 5 1
[Fi) S [1] P9 227 33 0K 52 R 2R AT ARE it o i o 7 ) 20 A
AW AR ) A, LA D i RIS G R T
MBS %,

1 #MHE5REE

1.1 ##
1.1.1 &k

SEH AL T 2013 4E 7 A 20 H B 9.00~
10:00 SR T V4 A6 1 T B MM 75 5 Sk b 20 EARAR R
WY, 30min PIEE 25 T2 (26°C) [0 52 56 25, 1 B K /)
FEAR— SO AR TS0 2R g, £ R A A i 5
HOH(53.61+5.79) g/, 52K (65. 36 £ 4. 83)
mm, 5% 9% (29. 46 + 3. 25) mm, 5¢ & (59. 37 = 2. 56)
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1.1.2 25 &K A

i A ALY AR Bl (SOD) | 4R I % 2 1 (BSA) L 2.
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2 -BRMEMR -4, 4 - — W R B (BCA) & bt H K
(GSH) .5,5 - HiAC X (2-fif F 2K H iR ) (DTNB) | filt
O BER AL (ATCD , =8 4R (TCA) it i
b % W (TBA), & % b ¥ B (POD)., & B,
4- R FE-3-[1-CGRUT R W Rk E ) 7] A 2
TR (4-AA) K Sigma 23 @ 7= i, A ¥ 8 B = 4
Frali CAR) {7,

1.1.3 R EK

Wk A SRIE AR ERE N 25, pH (H N 7. 8, KL AF
Al K AR HE(GB11607—1989) ,

1.2 FHik
1.2.1  LoARoLAE & 4L 52

L1 5z [0 52 56 58 5 Sr B BEHLEL 8 SRR N
5 25 Ak BT Y X B A, AR AS AR I E SOD,
CAT.AChE.GST.FRAP 1 MDA, % H 150 4~4L
W BE LAY I 3 4H . BE2H 50 AMA, 2 B IR 4
% 8°C . 26°C Al 35°C WY N TS 1 25 25 Ak 3
8h, SR 5 BRI 8 AN LI 2 b 3R A MR AR
WA EHHFEH2ET 2 4 60cm X 40em X
20cm (K5 T2 BBRE K A8 P L 3k 8 K B 7 AR R
YR B KAE DA o B K 201, FH & 23 98 IR 45
MK 26°C ;70 0 T8 F% 3h.6h.12h #l 24h J5 WA
FEAS KA P BEALER 4 A~ 203 WA 4 ot s b 3k A
Yibr &),

1.2.2  LoAHHL o i #E S ) &

FHHEE R — M 21 S54SR 1. omL 448 M
TR 00 P 372 AL 0 55 P A BRI T A B KA 9 1. SmL
EPP &, A LR WL E 2. omL MK . SR 5 4°C .
5600r/min B 0> 5Smin, B_E 35 WA T 0 2 £ Y b
-+
1.2.3 AWz EH0EF*

SOD {ifi P40 7 2R FH ¥2 e & .30, CAT 36 4l
TE R AR By (L, AChE 3% M I 52 % ok 2 1
Ellman £, GST #f ¥ % 5k | Habig %" B F
2 FRAP il %€ % H Benzie 251 1 J7 ¥ , MDA Il €
SR Bt Y AR B BL 22 R LRt gk i R A
I E R A BCA 217
1.2.4 HELEL 5

Az bR A A I s BdiE L SPSS18. 0 #1417 48
T, B A 523 e 2 U - hn e 22 %R, B
FKFREN a =0.05,

2 HRE5SMH

2.1 AREEZTIREIIHE SOD H = M
W 1 Fr7R, 8°C . 26°C Fl 35°C & =5 Ab BXT 21 R}
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WL SOD 38 3 75 3 A4E H L SOD 1 J5 73 5l ik 2|
AEFRETAY 2. 66.1.9 F 2. 13 1%, 55 58 25 4b P AT (VR
dHEFMEFECP <0.01), HHEME 3h J5 SOD
W T RS S B A — WK P >
0.05), Fifi% 8 F& & W) [A] i ZE 4, SOD I 1 B A
PAN=T
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&

SOD(U « mepro')
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B 1 A TE) 2 2 R A B 2T A i SOD ¥ )
Fig. 1 SOD activity in the haemolymph of Polymesoda

erosa exposed to air at different temperature
Mg, Boscms, Mascge,
m ‘Exposed to atral 870, B JFxposed toairat 26 T .
B Exposcd 1o airat 35,
e x FORGWRANZEREHE (P <0.05), » » FIR
50 B2 B 22 3 R (P <<0.0D),
Note:
Note: * and * * indicate statistical difference at P <
0.05 and P <C0. 01 levels. respectively, compared with the

control group.
2.2 AEABZREXNIKY MK CAT K E
AT 5 23 T B2 b B RS 20 B4 WM Y CAT 36 )
WE 2 Fros, 8°CH 35°C 4b F ¥4y 3 BHL Ay 21 44 W il &
CAT Z 3|75 % AR IR AL P A 75T 00 B2 0 L 5 A BT
AAECAE , 22 5 40 iR 3 1 A i 35 0 8 2 KO 5 B FR K
~ 10

RO

CATIL = mg pro
g

| e
AU R
e Al
Bl 2 AN TR 8 23 i B A B AG £0 B W ) CAT & )
Fig. 2 CAT activity in the haemolymph of Polymesoda
erosa exposed to air at different temperature
Mg, Boscms, Mascge,
M Exposed o airal 8 T . B Fxposed to airat 26 T
B Exposcd 1o airat 35,
W x RORGXMBAWZERDFEF (P <<0.05), » *x KR
50 B 1 22 AR 3 (P <C0.0D)
Note:
Note: * and * % indicate statistical difference at P <C
0.05 and P <C0. 01 levels, respectively, compared with the

control group.

JIEAFE 201440 F21 K%M

52 3h )5 B T R S A BT KT B SRR
F 24h WA BEARL, 26°CE A A HE 20 W I K
CAT WH A BEZ (N FHFIKE 3h J5 CAT i
JIW 3 T IR B SRR 24N,
2.3 ARAEBEZTREXIHE MK AChE I 0
M 3 AT LIE H,8°C . 26°C Al 35°C #&2s AbHHE, 41
BEWE I % AChE ¥ 22 2145 5. 5 40 P A0 AH %2,
AChE W I S ¥R 8 TR R EKF, BHRWE
3h J& . AchE I J) % & 45 8 25 b BT i K 7 B2
TR 240 FEALRFFAE [F]— K-,

0.03F
~0.03F
: 062
'0.02
0.01
0l

}

=g pro

1

AChD{ w M CATC »

L

Wistsh HHoh KEI12h K F24h

{
Almn R
skt

Vel 3 S [l % s i B b B () 21 RV ACE % Jg

Fig. 3 AChE activity in the haemolymph of Polymesoda
erosa exposed to air at different temperature

MscEzx, Boscms, Bascges,
M Exposed o airal 8 'C. B Fxposed toairat 26 T
B Exposcd o air at 357,

W RRGHEAMERDE (P<0.05), % x FR
5% PR AH ) 2 S L3 (P <C0. 01D,

Note;: % and * * indicate statistical difference at P <C
0.05 and P <C0. 01 levels, respectively, compared with the
control group.

2.4 AEBEZREILLRY MK GST KRN

M 4 FTLLFE L, 8°C Al 35°C 58 45 Ab BEL, 21 % Wi
MK GST ¥ Z 58S, GST 16 143 Bk k3 i i 3%
T s B AR E 3h. GST 1 J1 200 BEAK L 43 5 A% b 2
3 I 8 25 AL BT A KT s B SRR 6h. GST 1
JIIR B T AR R BT B SRR 240, FEA
P30T 78 25 A R ET A /K-, 26°C 823 A0 B, 21 W IR 1fn Vi
GST Z 40, GST 3 J1# & KT 5% 25 A B AT 1Y
KB W E 3h )5, GST i§ W B &S Ab#
T K-, Bt 25 8T 3Rk A2 1 ) 1) S, GST 36 1A 44
KI5,

2.5 AREZIREILIHME FRAP B0

M5 BT LA L 8°C #8 45 Ab HH S0 21 B I i Y
FRAP & 3% 3%, B 2K 2 3h, FRAP X 20 B 2 4%
I AR T A BT R KT IR R K 2
FMK S 120, B FIKE 24h X TFZE WS 5 T 58 25 kb 1
HIE K-, 26°C 2845 4 B S0 20 A WL 1M 7% FRAP 1
H AR, B 37K 2 3h, FRAP T+ & 431 52 25 Ab 3 AT Y
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B 2 22 S5 KF
6 L
T,;
@
£
E',
:f__;
{
A B $E83h Eoh REI2h BE240
RN
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Fig. 4 GST activity in the haemolymph of Polymesoda

erosa exposed to air at different temperature
Mecwmes, Boscms, Boscgs,
M Exposed o airal 8 T . B Fxposed to airat 26 T
B Exposcd 1o airat 35,
W:x RRGHBEAMNZEFBE (P <0.05), x x IR
5 XF BRALRY 22 SR B 25 (P <<0. 01D,
Note: * and * x indicate statistical difference at P <C
0.05 and P <C0. 01 levels. respectively, compared with the
control group.

80

FRAP{ UM FeS0) -
-1

Mot 3h sl HE12h HRE20

A FE
5 LRt
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Fig. 5 FRAP in the haemolymph of Polymesoda erosa
exposed to air at different temperature

Mscms, Boscws, Bascgs.
M Exposed o airal 8 T . B Fxposed to airat 26 T
B Exposcd 1o airat 35,

T RARGXMBANZERTE (P <0.05), x x KR
508 MR 2H 1 22 S B3 (P <0, 0D),

Note: * and * x indicate statistical difference at P <C
0.05 and P <C0. 01 levels, respectively, compared with the
control group.

2.6 FAEBEZRBEIIHB MK MDA & 2100

MIE 6 T LA H, 8°C 8 =5 Ab 35 Sl 21 W I i ¢
MDA & f B 2 58, 87 55 0K 52 409 1) S 6 )5 T L 12h
IKF) B E AR T A A BT Y K F L 24h TR B E
T EE S AL BEHT B 7K. 26°C F1 35°C i =5 A B, 21
MMM MDA & 8 2330, & SRR W, 26°C
AP 3h R Z B O fE A5 Ab BRAT A K P OF 4E 4 &2
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Fig. 6 MDA content in the haemolymph of Polymesoda

erosa exposed to air at different temperature
Mscms, Boscws, Bascgs.
M Exposed o airal 8 'C. B Fxposed toairat 26 T
B Exposcd o air at 357,
T« FoR S AN ERBE (P <0.05), x x £
5 %F BRALAY 22 SR B 2 (P <<0. 01D,
Note: * and % * indicate statistical difference at P <
0.05 and P <C0. 01 levels, respectively, compared with the

control group.
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