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REINLESZEEER AN ATPase XIRIEERAMEN

o A1,2 1 1
LS THER Z)F
(1. BNRFBESHESE,  DEEEAERYERESTRE,HIT 361005;
2. R KA GRI 220, ¥ £ 453007)

WE ABEH B (Scylla serrata ) IRBIF B T ABEAMNTAN FHARKBEENAFEENEL, AW PRAL
Y4k W O B 5 MK VR BIAL T 88 & 9% 6 R fE R L 1 13 4k B§ (Superoxide dismutase, SOD) i 4 1L 2 B4 ( Catalase, CAT) |
A e H Bk | AL Y 8 ( Glutathione peroxidase , GPX) B 1% £ , B8 Bt S 4k 7 99 8 — B (malondialdehyde , MDA) & & ,4
ATPase (Na* ,K* -ATPase,Mg?* -ATPase, Ca?* -ATPase 1 Ca’* ,Mg®* -ATPase) {E tE R i LR AR BT R e B fT I & . 5E
BERE N FBEFHELE (SOD.CAT f GPX)TEMTE 3 M YI4LIRE T , B9 IB A RS 1 5/ . SOD & #:7E
S5CHI10CHAT BER T EHAQITH)(p <0.01);CATFERE 3 MILBRETHEER FXHEMA(p <0.01 5
p<0.05);GPX FEHALSCH AT BER FXHH (p<0.01), MDA S EMBIAT AR AR SCIHLTEER
FXHEA (p<0.01), S84 4 B ATPase W R RENMRET AR, FESCTH 0CULTHEES T
BB (p<0.01 3 p<0.05), {REPILT C18:0.C18:1.C18:2.C18:3.C20:5 1 C22:6 ZIEMBR 53t MAMELH K
B EHTA(p <0.01 B p <0.05), MFIIEH S SFA/ S UFA BE T (p <0.01 8 p <0.05), RBIHLTHEEHF
By S R ATPase TR LB B4 B B 09 18 B AMERRE , & 2 X I IR & B i — P B RN . 88 R MDA
RENATHEREEE A B ER G R F R A E AL B SR, IR T 40 M AR B BR 16 A0 48 B P AR 2
BFHFMMERIT ERAEHENTEE,

KW PN ; ATPase; FRNTBR ; 68 IR YL B & H &
th @ 53 % S : Q507 XEIRIREG: A X E4HS :1000-3207(2007)01-0059-08

TR AR AN AT BB AT, &AW ™
A 15 1 & (reactive oxygen species, ROS) , 70 & B 15
FHAERIAKASGFTLTH, B8 8 BEH
SXHUR = RN, R ER AN E LT R
S5EME, XARTEEWENT AR R H
HAEMLLE R &8 Y B ALBE (Superoxide dismu-
tase, SOD, EC 1.15.1.1) i3 AL & A ( Catalase,, CAT,
EC 1.11.1.6) &bt H kit S AL ¥ B8 (Glutathione per-
oxidase, GPX,EC 1.11.1.9) BV EREH A A &
FCBEREA, WA ( malondialdehyde , MDA ) ;& g
KW AL R A T, AT LA B LR P E
AEEEMMELNBHEE, EXEERET,
HEEMNFEMERLTHELE, KEFRS
YR EB S B R B A R, R

o8 B #9 :2005-10-09; 81T B 8 :2006-6-21
ESWME : HR 863 &A% I (2002AA603013) % Bh

R0 % B R I IR B R PR R B ML SR
B, & A AH B B o

= W88 I 7 BF (adenosine triphosphatase , ATPase,
EC3,6,1,3) R—XREEMELGE, EEY Rz
WOERRRURGEERTHAAEEEZNIEM.
AR X H R RS R R BER R ER
SREBCHE L BTEAS AT A A B AR AL R 3R 5 Z A& R
WAL S Na*t ,K* -ATPase {G X HE AR S
BrgeloT), i B R IEE P Na* ,K* -ATPase £B B
BAYFEEERH. B T8 (Sella serrata) £ 7]
B R ATPase IEHEBAEER KNZRE,

HHEEERFPARATRREEN —IEES
o MMAIERILR YR H BT84
MRS A ESEES ERTR. HEEE

TEERM ALH2(1968—), B, BUK, WHBIRA; 14, #8, FEMNF KA IFS A B RN 559 T AR

E-mail: xhkong@ henannu.edu.cn
EIRMEE  EHD, Tel: + 86 - 0592 - 2188471,
E-mail: gzwang @ xmu. edu.cn


http://www.cqvip.com

60 b & &

D000 http://www.cqvip.com|

wm o 31 %

AR LN R A B Y A R K R R 4R
HFRGEIR T RE G LR P S T4 R % £
BERAR 2 |

YR T AE A TR S 1 0T O X B — R 2
5., HABRTFEEHE RETL, XBRER
FUHR P A T AR AL R AR B . T R
TR P A T A R SR B, AN S0 % 1% U O
L4 S 75 RE ST AL L 4 Fh 2 B ATPase 1 1 K
4 1 B 1 P 4L TR A R AT 9, S S AR bR e
DL A 05 5 B 55 T 4838 7 88 A T A LR B R 4
BRI RA IS K, A EE RS E TR
52,

1 #R5FE

1.1 |{EEHEBEIL
1.1.1 BNYHYBRXESHE RAKAREREL
EHR863" FEBHEMF M EBEHML A,
Fl—wZ BB B TR, EFEROEHA,
Tl T, UM 558 60 R4, Wb 0 4 4,
B BACR YRR, MEABEAFLINE 1,

#1 ERNELHEGEIAESHR

Tab.1 Grouping status of S. serrata juveniles for low temperature acclimation

AZ(SC) BHI0C) Cc4(15C) DH(27C)

B H 3 (cm)
3.06£0.27 2.88+0.24 2.95+0.24 2.86+0.18
Carapace width

KHEF K (em)
2.16+£0.21 2.09+0.18 2.13+£0.18 2.08+0.17
Carapace length

1hE (g)
Body weight

5.04+1.18 4.60+1.13 4.69+1.07 4.53+£0.49

1.1.2 KBRYML S AEFR, FEASAER
2L M BB AR BRI iR 2 B O KA B R
AYESRAE AP A 12h: 12h, K AU BE
WK, ZAREBI U MAESVIRRER. BEH
25%0. 3 dH#K 1K, BIBUSE SR GFEE
MIEBE RO, 723G DL IR A0 96 HA 6] 4 38
FE—3

G | FR#TRE. BIREE 1C/12h,
RERECRERER, FHITEYEE, KBHA
YILEHEIAKBR S HI A S5 £1.5C,10 £ 1.5CH 15 +
1.5C,ERHEFANBRKE(27£2.5C), Ik
HEE B oK, Bk RTS K ERR ZRERER R
HIK, TR E B I FIE %
1.2 #REE& I3 HARRE KRR ES

A0 R, M HFEERALE, AEFREPREEF
B OARAETERENF LB, BUL S, R TE
DB, B -80CIKERA. IR RA®RTFRE
FREUEE 0.2g, %% 1:9 DA 0.9% 4= B K #E1TvKE
5% RS #E 4°C, 6000r/min (RCF: 3824g) B & 14 T
B0 15min, BUEEW 5%, B T - 20CKAERHN , 5
— R SITE 1 RIS E .

1.3 AEHZE

1.3.1 SOD.GPX 1 ATPase 1% MDA & ®#)
FE SOD.GPX 1 ATPase 1% 5 MDA i€ R FiE
RERAY TRV AT 8N & T 5E , B4
EERRAN E LA #EFT, SOD FHER A E X
BERAFAEAL luL KK P SOD M & #F &
50% B} BT % i B SOD & Ay — /> T 5 AR 26 B8 (v (V% 1
BN U/mg prot); GPX G RN E X HMEBEZER
B, 0000k 36 88 RN B VE R R AR R
GSH & & R A% 1pmol/L A — BTG ML (FE M8
fi1: U/mg prot) ; ATPase %M 807 5E X : ¥ € B /N
BETLE M ATPase 57 % ATP 74 1pmol JCHLBE
R — ATPase ﬁ'ﬁi{ﬁ(ﬁ‘@iﬁi:pmol Pi/h mg
prot)o

1.32 HELEHEMNE RAMARKILA%,
342 Cheng 1 Meng (1994 ) 57 #y J7 ¥ # 17 W
B, CATEM BN ES . RMEK RS, BoeE
ZREH B lpmol I EILE K 1 4N EEIE M B AL
(IS . U/mg prot) o

1.3.3 SRERBEQTE 2 M Bradford (1976)
7)““%7‘3—%[14]0 4 1M 75 1 & & (Bovine serum albumin,
BSA) (JF AMRESCO A ®DIE AR H

1.3.4 {MEERRIE SARRERTES
W, Cuculescu F1 Bowler (1993) J7 31151 Fir 45 40 fg 15 F
OCTHTF 2hZEE,REFHEMHT -20CKHAP
£ P, BEWTERINAE 2 W Kong (2004) 773110,

1.4 HBAE KA EXCEL2000 % it 43 b7 8 14 1t
T One-way ANOVA SrET RN n ST M K,

2 # B

2.1 RBVIUBEHEHELHNETK

IR 34L& 4 B 8§ SOD.CAT.GPX {& ¥
M MDA S REAEMLIE 1. WEHA R, &+ SoD &
MR IR E MR A S, SCYb&&E, A
155.50 + 52.83U/mg proto it 441 B &, &8 # SOD
EHE,SCHM 10CYILAEEEF 27CH (p <
0.01), M 1I5CHYMLA S 27 CHAZHERAEE (p


http://www.cqvip.com

D000 http://www.cqvip.com|

134 L% B YRR % B BRI A LB 7 ATPase KBNS I B4 B 16 61

>0.05), 8 CAT ¥ 1 Ff 9 1k 18 B B B AIS T
Bo BITAMER,SCYILHBE S CAT fHH: B E
BT 27C4H(p <0.01), T 10°CH 15C Y|4k 4 #8
CAT EM R AR, B5 21 CHZHN AT AR EE
5o BEH GPX V& 1 02 Bl E Y4k IR R Y B AR T T
Mo BB~ , 88 GPX IEHE,5CYILAE B #F
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F T 27CH(p <0.01);T 10C 1SCHIFLHF 27C
HZHZERFBEZE(p>0.05), #EF MDA &EEEY
LR E AT & Sihai 8", 885 MDA &
B,5CYLHABEE T 27C4H(p <0.01),10CH
I5CYLAE 27 CHZEZRARE (p >0.05),
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2 | .
o | I
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CAT activity(U/mg prot)
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£33t
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S b
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O b - i —

5C 10°C 15°C 27C

B 1 (GESNL & EEEE SOD. CAT. GPX 7% 71 MDA & B &
Fig.1 Changes of SOD, CAT, GPX activity and MDA content in gill of S. serrata under low temperature acclimation
B A BES R M+ SD (n=10)F R, tRBH,“x"HRG27TCHBEEREERLER (p<0.05);“ xx "RR G 2T CHMUEL AR EE
HZER(p<0.01)
Note: All values are expressed in M + SD (n=10); “* "represenls significant difference ( p <0.05) compared with the 27°C ;“ % % "represents very significant
difference (p <0.01)

2.2 REYUEBEMMAT ATPase FHEETH
LRI BT EE P Na* ,K* -ATPase\Mg2+ -
ATPase . Ca’* -ATPase 1 Ca’™* ,Mg2+ -ATPase 7H 19 B
FEE YR E M REETm I & (& 2), gitairBR
B Nat ,K* -ATPase\Mg2+ -ATPase Fl Ca’* -ATPase
WEHEA SCH 10CYL T EES T 27C4H(p<0.01
B p<0.05), #EH Ca’*, Mg’ " -ATPase 7& M R &
KIBYME T FE,5CI0CH ISCHILAW B ER
F27CH(p<0.01 3 p<0.05),
2.3 REBYHLTEESBEMAMEEHBAMITNL
R YR I A4 2% 7 8 S 40 B 6 o A 7 R 4 R L 3R
2, EFEAEM LA C16:0.C18:2.CI18: 1 1 C20:5,
ERFEE C18:1.C18:2 Fl C18:3 HRKIBYILA R E
BT 27CH(p <0.01,8 p<0.05);1M C18:0.C20:

5F0 C22:6 MR EEMF 27CH(p <0.01,5 p<
0.05). HAMEHBREAMASEE(p>0.05), B
Eh Y Cc18 REBYIHABRER T 27C4A (p
<0.01,8 p <0.05); > C20 & EEMTF 27CAH(p
<0.01,8 p <0.05); > C22 ¥ 5CYML AL TF 27C
H(p<0.01), XCl16 FEYIfLHE 27 CHZH LR
EZHER(p>0.05), SSFA KB YT BEREMK
(p<0.01,8 p <0.05); L UFA RIR YL T B & F
F(p<0.01,5 p <0.05), H P F£EZE X MUFA f1 X2
PUFA-w6 BEFHE (p <0.01,8 p <0.05), [H M4 Al
e ¥ S SFA/ L UFA RIR YL T B & T (p <0.01, 5
p<0.05), wb/w3 YIHLABER T 27CH(p <0.01,
B p <0.05);EPA + DHA 8 & F 27°C4(p <0.01),
{8 EPA/DHA £ 8 ZF M E4(p >0.05),
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B2 ERBWEKFTEES 4 FhEB ATPase FHEAI DAL
Fig.2  Activity changes of four ATPase in gill of S. serrata under low temperature acclimation
R ASERLL M+ SDFR, BESHRAR N, pmol Pi/h mg prote 5 27CH Z B G i+ 4387 ,“ * TRTAARBENER(p<0.01);
“*"RANAREHER(p<0.05)
Note: All values are expressed in M+ SD (n= 10); the unit of enzyme activity is pmol Pi/h mg prot; “ * "represents significant difference (p<0.05)

compared with the 27°C ;“ * % "represents very significant difference ( p<0.01)

F2 REWLSSTRSAMMWIEGRAROTEHFED, %) (n=3)

Tab.2  Changes of fatty acid composition in gill cell membrane of §. serrata under low temperature acclimation (relative proportion, % )

(Means + Standard deviation) (n = 3)

. BB E
el B Acclimation temperature
Fatty Acid

5C 10C 15°C 27C
Cl4:0 1.80+0.39 1.99+0.61 2.44+0.80 2.84+0.74
C16: lw7 3.70+0.57 3.75+0.73 2.71+0.79 2.89+0.73
C16:0 10.59 + 1.58 11.88+1.44 11.48+1.47 11.36+2.15
C18:2w6 11.60+1.02" 12.34+0.57°" 13.11£2.09° 8.76 £+ 0.89
Ci8:1w9 24.48+2.03*" 21.43+2.61" 22.77+£2.79° 15.24 £ 0.96
C18:3w3 7.01£0.13%" 6.06+0.93 6.44+£0.16" 4.31+£0.81
CI8:0 9.97+0.27" 8.74+1.00" 7.48+1.29°" 13.09+1.48
C20:4w6 3.18+£0.37 3.73+£0.50 3.62+0.68 4.33+0.82
C20:5w3 8.07+£0.93" 9.90+1.70" 9.62+0.83" 13.49+1.36
C20: w9 0.82+0.11 0.39+0.247 0.20+£0.09" 1.16+£0.38
C20:3w3 3.51+£0.27 3.32£0.76 3.54+£0.87 2.66+0.84
C20:0 8.31+0.18 7.90+£0.42 8.93+1.09 7.98+1.91
C€22:6w3 3.47+0.18" 4.53+£0.79 4.09+£0.92 5.34+£0.85

C22:1w3 tr tr tr 0.85+£0.22
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18 LS R YMLE ST BB ELB 5 ATPase K B 7 BRAH R Z AL 63
gExR
B fb 8 B2
Ll Acclimation temperature
Fatty Acid -
5C 10C 15°C 27C
C22:0 3.48+0.18 4.04+0.27 3.57+£0.72 3.85x+0.34
C24:1 - - - 0.82+0.25
C24:0 tr tr - 1.04+0.55
C26:0 - - - _
2.Cl4 1.80+0.39 1.99+0.61 2.44+0.80 2.84+0.74
2.C16 14.29+1.60 15.63+1.20 14.19+0.74 14.25+1.42
2C18 53.06+2.96"" 48.57+1.29"" 49.80+3.47" 41.40+0.59
2.C20 23.89+1.50"" 25.24+0.147" 25.92+1.87" 29.62+1.29
2C22 6.95+0.36"" 8.57+0.52 7.66+1.58 10.04 £ 0.84
> C24 - - - 1.86+0.80
2C26 - - - -
2ISFA 34.15+1.40"" 34.55+1.01°" 33.90+2.30" 40.17 +1.67
> MUFA 29.00+1.437" 25.57+1.69" 25.67+1.94" 20.96+0.74
2 PUFA-w6 14.78+0.77" 16.07+0.79"" 16.73+1.45" 13.08+0.24
> PUFA-w3 22.06+1.26" 23.81x0.75 23.69+1.07 25.79+1.11
> UFA 65.85+1.40"" 65.45+1.01"" 66.10+2.30" 59.83+1.67
2ISFA/ > UFA 0.52+0.03"" 0.53+0.02"" 0.51+0.05" 0.67+0.05
wb/ w3 0.67+0.05™" 0.67+0.02™" 0.71+0.09" 0.51+0.03
EPA + DHA 11.54+1.04" 14.43:0.92"" 13.71+0.42" 18.83 +0.51
EPA/DHA 2.32+0.23 2.28+0.83 2.46+0.73 2.60+0.70

HE: 2SFA=C14:0+ C16:0 + C18:0 + C20:0+ C22:0 + C24:0 + C26:0; 2.

MUFA = C16:1w7 + C18:1w9 + C20: 109 + C22: 1w + C24:1w; >, PUFA-w6

= C18:2w6 + C20:4wb6 + C22:4w6; > PUFA-w3 = C18:3w3 + C20:3w3 + C20:5w3 + C22:1w3 + C22:6w3 ; 2 UFA = MUFA + PUFA. 5 27 C4 Z A% i1 4
W, "R EARERER(p<0.05);" *»» "R EARBERER(p<0.01)

Note: 2)SFA = C14:0 + C16:0 + C18:0 + C20:0 + C22:0 + C24:0 + C26:0; > MUFA = C16:1w7 + C18:19 + €20: 109 + C22: 1w + C24:1w; X PUFA-
6= C18:2w6 + C20: 406 + 22:4w6; > PUFA-»3 = C18:3w3 + C20:3w3 + €20:503 + C22:1w3 + C22:6w3; 2 UFA = MUFA + PUFA. “ * "represents sig-

nificant difference( p < 0.05) compared with the 27°C; “ * * "represents very significant difference( p <0.01)

31 #

3.1 BEEEMEVWLTREAREHTK
KAEAYEERREWEN KEBSEHESE
PR DL X 3R 5 38 B A A AT 8 YT R
18 L B B, MUK AR RE S R R IR et s R 9 AL AE
WG, FRAEYKEDS A SR AESREEE
Ji T 3K, B 3E 7 R i A8
BaEESIKRBEEELERK KB RGN 25—
30C™, ALK RS IR ERIEE 3 AR EMK
& (5°C,10°CH 15°C)#H AT P4k, 3 J& J5 K 4 % 68
P E M A TR KA, SOD. CAT Fil
GPX i 1 bt Wi 44 18 B 9 P AR T JH 155, T MDA & & th
RHYACEEMERTM AR, XTREEAELEDY

RE A FR IR PE BT U 8 1. DLAR 4 215 ROS Y 35 & 7]
BRI E I E R !, FEEE LT 8
W A3 A 8 3B FE R 99 7= Ak 08 TR LR R B I T
B, <R SOD M mLLEREBEAME Fa H
R, 52 F6 SOD Kb BEHE FRAL AL,
SEMENIE L IES CAT Ml GPX XA, —
MG BT, WL A 2 AR T R B VR BT A R T T R, 3R
RIREE T 4 f7 B AR R R B AL IR . 8
RHENERISE R EREAL N R R TR, EHNE
HFF A B IEIR AR, MR IE 2 & W &8 FE K R e
MNEREEMBELRANTRE A RRERK, 23
FEERE AT IE ¥ MR Y, BT AR A AR BT v e HAR
WERELF—E N EEKE, SBREPERNE
HETERIR T MK EHR E LM SOD.CAT Hl GPX K fm
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M % 31 %

LUYE B , BT H b1 AL B 1 vE 3, (B S 5T B AL e 1S
PERISE IR B DA Bt i BR AU - AR TR B th 2
B, A7 FT i UL A R AL BT 38, AT MDA S B £,
3.2 RBVKREZERGE R ATPase FIETNL

Na‘* ,K*-ATPase I FEAEYF B N EFTHKE
EMBMERZYR, NTTE T E—-FHEEE.
— B E B T EFF B, Na®t (K £ a3 3k
EEEY . SHERNELEREREFSES
M2 LR ST AT A MR AE S IRl . Ca®t
M@ " EARFAREEEBYRTELAEFEENE
FH BRI R 0 R R RO T M 20 TR R
Ca’* -ATPase i1 EShFH B HARNIE Ca* R
HAMsh , HAM N C AR AERMB KT, L E
Z3E i FUBE b Ca®* -ATPase S HEFI P9 J5T B9 | 22k 14
LML Ca®* -ATPase IRIUK T M. LRPLIETF
EEFEZ G BERAMBRMEE, KR IK C’,
Mg’ * -ATPase VA HEFTRE S BRI M N W A5 A 36, H
XtRBAET S C KPP BRAE — M A NE
FHDI]O

KB YL 3 B HEE P Na*, K*-ATPase,
Mg’ * -ATPase fil Ca’* -ATPase 15 £ ¥ R BEE YL IR
B B AR T T &, Ca’t , Mg ¥ -ATPase 1 2 7EMK IR I
HTHEEAR. X —RERSXNAERFRER
IR, B3 H PR B ATPase £ —FHiRE
BURBI RS, H Qo = 2; T A5 T8 A SR ¥ #U i &
Qo= 1.25, BT LA 7E 15 i W AR AR R B , B 13 M 5 1K
TR ENE FHREEE S TR, X —RHLIKN
BTHAR,BEFKERSTHR. A THEXHR
K, P NRE THEBMBEE AT H ATPase &
HLFAF . KRB TEANBEEEREERNT
YR RIR T 88 1 IR AR B TR AL T8 E M9 A4 B OK
SF-, BT AR TIE 445 P 480 1) 3L o7 0 B Atk A8 1 1B 3 6T o

KAESPIRYETHRFEEE EA, X —
ZwRER —-MEIRET, W ER b aREESRK
WEBTE R R BB R 8 LRSS/, BT R Al B I
BN 25°C B 37oc[22,24,26,27] o M 37°C HBW
W R Y R BMRR YL T VAN £ BRS T 8E
SHEERK , XREHELRENEMELESAAR
STHEBEESRSFEER. BEREZMGTEE
PRI BT DU AT 1 T LA SE R S BRSE B AR FE O
Yo S5 ERT IR YL XK A& 3h ) R 1 1 B9 R
B, FEYIML IR BE T W 52 B I 1, R 45 6 P A0 2 R R
K, {H , DUEXS IR YL T 7K A= 3 4y B 38 1 /) A2 4k
AELEHIAR,

33 REBUHESESEAMBEHBRARNTL
AL RFR KB YIS % H B0
HEEREB A E T AFKA, 0 C18:1.C18:2

"CI8:3 W B EE T 27°CH, i C18:0.C20:5 #1 C22:6

¥REMRT 27CH, EMENEHRL T AEK
AL MAE RS B, KB YL T 68
MBS AR T BR 40 BUR A T R Ak A B, LA i A
REMSE RSN R AR W REMR. 5 27°CHMIL, i)
T > C18 IRIR I T F & X 20 (KR Ik
TR, 2C22 U SCYIMLLHFEAR. A B B IR 5%
MRS EERE C18 M C20 2, KBYILT
SISFA BEAK, 2 UFA F+ &, B T 4 A 48 %% 30 SFA/
DUFAR EEM. X—4REX E % (C. mae-
nas)[m] 1 4 ¥ ( Gammarus duebeni )DO] BB 98 46 6] o
fRIR PN T, UFA E£E & 3 MUFA fil 3 PUFA-w6 &
EHE. 06/03 BELF M o3 RIIMTREEER
EPA + DHA F[%,{H EPA/DHA HI £ B 4k, HE
58 200 JE AL B B R B AR R R AAS HARIR BN F R BER
AN BR TR, M B A MAR T R 1L, o3
A5)M o6 RIVF 1L,
34 REVHLHEEEMMIRERBREAR, BEEE

T EHE

IR YL 3 J8 /5 5 58 55 240 MY 5 45 s B Bk R B
EAREMENL, HRAEREBEMBHRSE TR,
ARG BR & B 10, AT 45 JEC 46 45 41 2 SFA/
SIUFA T B, 20 FO R O s A4 38 in , DA TR 3% SiF 240 PO FREE 40
FIMZERIER MAEINAE. RN ATPase THHEK
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CHANGES OF ANTIOXIDANT DEFENSES, ATPase ACTIVITY AND
CELL MEMBRANE FATTY ACID COMPOSITION IN GILL OF SCYLLA
SERRATA UNDER LOW TEMPERATURE ACCLIMATION

KONG Xiang-Hui"'?, WANG Gui-Zhong' and LI Shao-Jing'
(1. College of oceanography and environmental science , state key laboratory of marine environmental science

Xiamen University , Xiamen ,361005; 2. College of life science , Henan Normal University , Xinxiang ,453007)

Abstract : Physiological and biochemical changes of Scylla serrata under low temperature condition play an important role in un-
derstanding the process of low temperature adaptation. In this study, Superoxi de dismutase (SOD), Catalase ( CAT) and Glu-
tathione peroxidase( GPX) activity, malondialdehyde (MDA) content,4 ATPase (Na* ,K* -ATPase, Mg2 * -ATPase, Ca** -ATPase
and Ca’* ,Mg?*-ATPase) activity,as well as fatty acid composition of cell membrane in gill of S. serrata under low temperature
acclimation, were determined by biochemistry methods. The results showed that, for three acclimation temperatures, the activity of
antioxidant enzymes (SOD, CAT and GPX) increased gradually with decrease of acclimation temperature. Compared with the
control group(27C) ,SOD activity increased significantly at 5°C and 10°C (p < 0.01) ; CAT activity was higher significantly than
that at any of acclimation temperature(p < 0.01 or p < 0.05); GPX activity only increased significantly at 5C (p < 0.01).
MDA content increased at low temperature , but increased significantly only at 5°C(p < 0.01) . 4 ATPase activities in gill also in-
creased gradually with the decrease of the acclimation temperature, and enzyme activity was higher significantly at 5°C and 10°C
than that at 27°C . For the content of fatty acids C18:0,C18:1,C18:2,C18:3,C20:5 and C22:6 in gill cell membrane under
low temperature acclimation, there was the significant difference (p <0.01 or p <0.05) between the acclimation group and the
control. Saturation index 2 SFA/ > UFA in gill under low temperature acclimation significantly decreased (p < 0.01,0r p <
0.05) . The increase of enzyme activity under low temperature indicated that there were obvious compensation effects on tempera-
ture in gills of S. serrata ,which were the positive responds to adapt to the low temperature. The increment of MDA was caused
by oxidant stress resulted from the accumulation of reactive oxygen species. The decrease of fatty acid saturation index was neces-

sary for gill cell membrane to maintain and perform normal physiological function.

Key words: Antioxidant defenses; ATPase; Fatty acid; Gill; Low temperature acclimation; Scylla serrata
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