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Table 1  Primer pairs for real-time fluorescent quantitative PCR to detect transcriptions of target and internal reference genes
SER AR Bk Rl PCR “# J¥/bp
GSTd Forward primers: 5'- TGCCAAAGCACTGTCTGGTG-3' 126
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Fig.1 Changes of GST activity in muscles of Exopalaemon carinicauda

mysis larvae were exposed the lixivium from ooze mud
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Fig.2 Changes of CAT activity in muscles of Exopalaemon carinicauda

mysis larvae were exposed the lixivium from ooze mud
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Fig.3 Changes of CAT mRNA expression level in muscles of
Exopalaemon carinicauda mysis larvae

were exposed the lixivium from ooze mud
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Fig4 Changes of GSTD1 mRNA expression level in muscles of
Exopalaemon carinicauda mysis larvae

were exposed the lixivium from ooze mud
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Fig.5 Changes of HSP70 mRNA expression level in muscles of

Exopalaemon carinicauda mysis larvae

were exposed the lixivium from ooze mud

3 W54t
3.1 HRERIMEIRLEERRER HRMIE TR
U3 [ il 4 Wi oz A1 760

i A A U AR W R N T AT S A B 1 R
IIREREE . TERREEIMA S G oL, AR AT
DATAETG TR AR A AR, 2 A 3 22 fol 4
PR A, S B M A B A, LA,
Yo Sy I RS A A 2 SN R TR BL
PRI LA RGN B 8 BT TR AR, PR A2
AR AL R R, STRIFIR 10d
Je AR TR AL R Y EF LA 212 rh CAT Y3
ST, HAR R T IR A BEHE M o X AT RE S
TR IR A AL TS T AR LA 223 B0 3 P S8
A R A e 7 B 5 T UL R ST ). Bl
HLIMIESE, TR R, R



S BCRGE « R ER T OO A R S 25 Tl S AR R TR 2 3K F 3 ) 1185

() A3 R T, LR BSR4, 1
A N, BULETEERE 1B . CAT i
et S 5k E RS AR, DL CAT B TS J11E M35
PRAE— B FERE I REAE S e B LA TE I3 31358 T 1)
Hogig U ARSI AR B R T RN E 5 CAT
il P TE A SRR RN R R S 2R, RAE T HRAR L)
RTESNFRIBET , T RN H B e g

Syt Gz BN IR SO MR =Y B, U HOR B
YRR E, WA —E 2 T ) fi
BIFRG, AW LR GST) M 21X R 5
FEAMI T2 — AWH IR B AL ) i ag
R E e PR EEEN . %R E YR Y
5 RN AR A T ) 0T ) A Ao e e MR 2 EE R
EH, HFLYme RS H IRGSH) M FiE S
— R T RA YA R BRI EY . o,
B-ANHELFNER A 5 W) S 5B A A8 A TG IO
Mg — 6 3R (4 BR e 245t 0, ik 2 H gt
ARSI EE R Bos MAER IR RILCT , SEBR TR 10
dJ5, &Y GST BREGMEHA Frgm, [Fx R4
FHLGIG M AR S , R T AE AR A EE v
A= 38 Iy 2 B — 2 B8 SAE T, (B3] T 325 20
d J5, SABRA R A — e R N, X
ZHL it I ) 230 B e e i, SRR VR GST
(BTG PERI VR R — 2P 15 . i FAE AR A
[, XPAMFIREE IR N IR AR, N2 855
Hh TG YL R 2 R B 1 2 S D R 3 B TRD 1)
RSN R, 3R IR A GST 1% M 0 5 Sealdn
TS ZME L . AR HE IR EER IR P R
IO H IR R Bt 3 P s S R R TS, AR
SEIR P A5 A —EL
3.2 RiERHAEINEREBIEIRS K REIEIRE
Al

CAT 138 JFH,0, K HEHT B ALVE N, ARS8
WFFEFIH, CATHIMRNA G AH X 2 15 B 7 S 50 Ry 1)
10 d, H—HH RGN, (AR SCIRRT R] Y ZE
gk, AXFEIAE I W N, X R AR LB
ARSI CATREEREG M AR AL RR R IEA I 6 BRSO
TR, REFHWEA, BUECATRY I Y
MRNAFE SRRk Gl . H pifi 38 Ly 1
BALHER, TEMEE B A R N A, L
AR TR, CATEFS 58I RE L
TR, (R RIE A FTREIR. CATEREG AT,
PO B R s SR A BTG . e L Ik B iR
PR AT R I 2 b P C AT L PR mRN AR 57K -

SR EE R B, GSTDmRNA A X ik
WAATE— IRV OC R, FFIRET RN EIE R,
Bl ek i R TR, JLHOERWREA 0S5 2 1)

AR R IR X AR SR AR L, Z 50T
. RATERIRENIA T, i SHURN R
RE IR EL Rt 2 ek [B] 8 7 SR T, LA B fi
BEAE 1B Z B, 5 S5 GSTD B P 1) 22
eI B IEAR—3

PR HSP70 &) IZ A 7E TAIMN L = B
PREFR TR, A2 BN ORI AR e 2
FIFE RN, T AR PR A i 1120
52, HSP70 54 WA REEIE IV fiE 1% VA O
(21221 A szt epogRE AR L 4 41 Hh HSP70 1935 P 3635
HEESCR 10 d J5 AR Frkghn, (R i 4 B 5 A 5
BRI R LT 20d J5, X ERERAE—
SEM TR, S5XTRAM A RE, RAMATE
TR IR R A BRI AU X AT RES L
E N e - St
3.3 #ig

VeI RO IR 4 A AL IR 41 S C ATl 6 14 A
—EMIBEIER, BRI E S CATE G E LRI
IEAHEIE R . GSTREEE MR JeiA S e MifE- ,
FERRIN 1 5 R AN i

IR LA 2 U3 AN BE DR 2k i SE AR R 80 A e
T Ja T RER T, RNCIRR BT 3 M 3R
N —E WA FRCR, (e A8 RS [E] A DU o JHG
FIRIKF . T HIECATHIGSTHYZE R 21k 7K - Ha 3
5555 N TG AR AL A A A —3 . CATHIGSTHY
Pk AR R B — R BN R R, T
HSP70 A RN R, FHCATH
GST Rl AN PR T R AE A R AR 2R eI
HE VR P B P A PR 7 SR N

Bift: ALBRFETIAERERTLER KR
Pifn k&R MU AN LB, EHERKT
R

S Ak

(1] ATSCHM, e, oo JBE B Vb S K YT 1 A 38 4 A 7 3 14 5 i
1. T EASR R, 2001, 9(4): 24-27.

[2] R¥ei, RADR, BRBEAE, 55 FBIRER TR KRS I ma o i
[J]. ZKHEURIRST, 2005, 21(2): 53-56.

[3] skiztk, A9k, R, % BRI EXHK T CR AL -
TR, KRHEBERE, 2004, 15(5): 615-620.

[4] FEC MK, TR, MR IR TR RO BRI 1 R T AT
BEER I, EAIEAER, 2009, 18(5): 1674-1678.

[5] ZEm, dfifE, Thegs. BUbsh/heka b KM S
HWEEAR, 2011, 17(6): 910-913.

(6] #RIKAL, Ve, Shikd. KT DRI R AR IR s K a
R[] LD, 2005, 27(4): 309-313.

[71 WIEAL, VENR. K IT D BIR Ve ¥ T, EL VO 7 30 A 4 1) 5% i
0], EKFERE, 1999, 6(5): 29-32.

[8] T4k, #ICAL. KITIBIR T LB VD X8 4 4 i 5 m [J].



1186

RIS 22 B TWI(20134E7 A )

N A ZS244], 2002, 13(7): 871-874.

[91 #HIRAL, oFrE, BRI, KT OB R ICMATES ( Chaetoceros
muelleri ) AR BIFZM[T]. IR, 2004, 23(4): 28-30.

[10] Z=afi)EE, MoHese. FEitREE BRI I B R ) T Sl W i R ek
BOVET]. P EEREERRE, 1997, 17(6): 550-553.

[11] Livak K J, Schmittgen T D. Analysis of Relative Gene Expression
Data Using Real-Time Quantitative PCR and the 2-AACT Method [J].
Methods, 2001, 25(4): 402-408.

[12] XUvk, Fepfss. A=W S AT et 0] vh AR A2 AR, 2005,
21(5): 223-224.

[13] Mathew S, Ashok Kumar K, Anandan R, et al. Changes in tissue
defence system in white spot syndrome virus (WSSV) infected
Penaeus monodon[J]. Comparative biochemistry and physiology. Part
C, Toxicology & pharmacology, 2007, 145(3): 315.

[14] Van Breusegem F, Vranov A E, Dat J F, et al. The role of active
oxygen species in plant signal transduction [J]. Plant Science, 2001,
161(3): 405-414.

[15] EAF, Awhlms, BREEEE, 5. —Fhalme 2Pt 2 4k faiF it 4 2
A IKE RSB (GST ) AR S (MDA ) RYSEMI[I]. RIS
2442, 2010, 19(5): 1014-1019.

[16] Masella R, Di Benedetto R, Var I R, et al. Novel mechanisms of

natural antioxidant compounds in biological systems: involvement of
glutathione and glutathione-related enzymes [J]. The Journal of
nutritional biochemistry, 2005, 16(10): 577-586.

[17] SHIMADA T. Xenobiotic-metabolizing enzymes involved in
activation and detoxification of carcinogenic polycyclic aromatic
hydrocarbons [J]. Drug metabolism and pharmacokinetics, 2006, 21(4):
257-276.

(18] 2=, BRFEK, B, 5. REHR T AEmA heH K SH R
RiEAEMALT]. v B FREERE, 2006, 26(4): 474-477.

[19] T4F, FEF, T, . ST I 7Em A i uBi
TRGEAFZM[I]. K724, 2011, 35(1): 66-73.

[20] 45 3P, PURTEHEHTONITEHERM]. AL 2 A 2R
243, 1999(2): 57-59.

[21] Basu N, Todgham A E, Ackerman P A, et al. Heat shock protein genes
and their functional significance in fish [J]. Gene, 2002, 295(2):
173-183.

[22] Parsell D A, Lindquist S. The function of heat-shock proteins in stress
tolerance: degradation and reactivation of damaged proteins [J].
Annual Review Genetcs, 1993, 27(1): 437-496.

[23] WhERIE, Z5fd, A= U6, S R IR TEE FTHSP7ORE K 1 5E
W B HAR T I]. K724, 2011, 35(8): 1130-1138.

Effects of lixivium from ooze mud exposure on activity of antioxidant enzymes
and related genes expression of Exopalaemon carinicauda mysis larvae

.1 1 P 1 . 2 . 2
JIANG Mei', LI Le', SHEN XinQiang', WU Qinyuan”, NIU Junxiang
1. East China Sea Fisheries Research Institute Chinese Academy of Fishery Sciences Shanghai 200090, China;
2. Shanghai Ocean University, Shanghai 200336, China

Abstract: The object of this study was to evaluate the effects of lixivium from ooze mud in the Changjiang estuary on antioxidant
detoxifying enzymes activity in muscles of Exopalaemon carinicauda Mysis larvae and expressions of relative genes. The mysis
larvae were exposed to different the volume ratio of lixivium from ooze mud and natural seawater levels: 0 (natural seawater or
control), 1 : 4,1 :2,1:1and 1.5 : 1 for 20 d and sampled randomly at 0 d,10 d and 20 d. The results indicated that in order to
reduce the harm to the organism, antioxidant detoxifying enzymes like CAT and GST were response to overcome harmful
environment and preventing toxicosis after forced by the lixivium from oonze mud. When Mysis larvae were exposed the lixivium,
the activity of CAT would significantly rise in muscles. The concentration of the lixivium had significant positive correlation with the
activity of CAT. Moreover, the activity of GST would significantly rise in 10 d, while the active was inhibited in 20 d. The
dose-response relationship was not obvious. Detected the mRNA expression level of CAT, GST and HSP70, we found that the CAT,
GST and HSP70 expression level in muscles of Exopalaemon carinicauda mysis larvae was all increasing in 10 d, while the
expression level was decreasing in 20d. There was synchronization between the changes of enzyme activities of CAT and mRNA
expression level changes of relative genes.

Key words: lixivium; Exopalaemon carinicauda Mysis larvae; antioxidant detoxifying enzymes activity; gene expression



