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AEHMIBFHEAABIEFRERENTENLEENRILER
Ta®E, A F, & #', IEW, KB ¥, #hs
L.l B2 BRSSP BEGERT IR 758, 266071
2. FREA AP S AR L 201306)

WE: ARZTAHEHREKERBNRREARF, R AERGHE FMNE BMNEMEZ L4
A FE AR H AR O T RR AR LA A S R P W At DL R G AR AR R R A K B R O
HHAT N A HETEHERE NBEEZRATTRE, EREA, TRNNE A B K
BEALTHEE, EETABEKNTABEEAMEZR, KEHKED KB KME ACP,
AKP LSZ B iE M R 5% Tl MBHE(P<0.05), 5L ECR A MHEE AL ERZR; A &EH
B AR AT An vk MDA &8 8 3% % T N B 2 4K (P <0.05), 1 7 AL A fn 88 40 R 3%
HEFMERF(P>0.05); K& B K B A AT Bk IR A7 88 4 2 % 49 SOD \GSH-px fu CAT B¢ % £
ZEm THEMNBRAE(P<0.05), HEM U REHERE, KMNBEHERZ, EMNBEHFERMK.
B X H AR 4R R A KB E Y E 0 LB, R IT B AR B R R R KR
BAEZ 5, REER K B AR MBI IR 09 8RB

KEER: BAE; FHRFPERE; WAL, BF

FES%ES: Q55; S917.4

F A bt ( Charybdis japonica) Ji 3% [¥ T %2 (1) i
PELAVEIE 2, SR R T B} (Portumidae) | i g
E AT H A B Tk P A K U I R
DX, 0 T 00 R D8 v O A K R K K
B JB U FE S A AR R DR EL A S A L ok i
36 RS2 TR MH BT . BEE I R
358 A 25 DR B A e R ST U R R LA A
70 R R, A G W 9 A T A A
BN, T AL R R BF A AR TR,
[l A A0 % A s i BF 58 2 P e R LR
U RS B SRR B A
D7, T A e 5 i [ N & A S R R
BT e A R R e R X AR 0
1A P L VR i R 50 B R R R AT T 2B B BIF SR
ARSI B O T R SR N VN 9 4
L1 4 AN FRBEAA Y 1 A b, T H AL K 33
AR 1 26 75 BF 2, 303 20 B3 4 SR () 3 R A

%5 B #5:2012-05-10 &8 B #5:2012-09-10

XHEPRRED A

14 A S A e P S S8 R SR T LU AN [ A A
(] o 2 D RE 1Y) 22 531, & A D H A S Aof Joie 9 D50 1) )
ATV R R AL Bl Bl i) 35 7 3 B AR B o

IR A

1.1 SEI#F#

SRR T H A 88T 2010 453 iR B I TR
i BATHE(DL) (L ARSI (LZ) LRI (HZ )
LG L (XS )4 MK, T A H ARl Kz 8] 52
WG BRI T Y, 6T 24 h B gR, NS HE
PR AL AS — 30 H il R Y H Al 20 HUF 58
5, PR BT A (46.8 £5.2) g,
1.2 EU#

FHICTE 5 4, N SE I8 H A It (1.0 I A6 7R
I, & A PEE R 1.5 mL TCH 08T,
5 000 r/min,4 C&.(> 10 min, B b 2 1 7% #E 47
¥ BT -80 CIRAFA# .

BHBE : E 5N =" SR & TR (2012AA10A409) 5 6 5 5F 7l AR 1 R % T (CARS - 47) 5 1L R 4 B 4 1 ) 3

H (2011GHY11526)
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R S LA S8R0 JB AR, AV I DR A 5 TBURE B AR
T A U A LAY SRR TR B 43 S A
5% 8 AN 10 5 KB 0. 1 mol/L 1 i R B 1
Zioh W (pH 6. 4) AT AR W, B0 (5 000 1/
min,4 C)10 min, JLH FiE #4740 %, -80 T4
.

1.3 EiEE

) 5 A i I R AT DR 0, R SR A A Y S R
Vil SEs A AR 4R A R at A AR W 0 O T
Az 7R R &, R R R ) AR O R T .

P 1 W TR it ( ACP) 1 6 1 1 2 il ( AKP) 1
PEI 2 SR IR R 4k R T i (LSZ) LVA
RETCER 1 5 T 0 IR 4, R Al Hultmark 251 g
T3 1t R AT s N T (MDA) fl s2 >R AR AL E
FoZ R (TBA) ¥ il A A Y1 AL B (SOD ) R ] 81
R S AT 5 o A AL S0 (CAT) 36 14 19 I 5 >R H
PRI B vk s 4 DG H kit %16 ¥ i ( GSH-px) SR ] 5-
AL B R R (DTNB ) k5 8 H & &R I &
R S 2Lk
1.4 ¥iEALIE

Kedi ] SPSS 17. 0 R A4F 47 5K 3 Uy 22 43
(One-way ANOVA) , 45 B fimean + SDFE /x5, LA

P<0.05 BREFEE.
2 4k

2.1 FFRUEREEXEEEMLER

H A et ACP i 5 A5 A R 4L 40 19 70 A AT
FCAE SR 1 20 A e 22, IR IR IL K, 1039 o o0 A
o A HEA LT B AR UL P S ) ACP 22 57 A
3 (P>0.05) fHHEHE A H A St i i ACP iy
5 N R R 22 5 3% (P <0.05) , RIEHEE
P4 R T 5 e, T M T AR R BB B IR (R 1) o

2 W T TR B AR A B A5 2 20 AKP
Bt AKP [ I LU R IR 2 230 e i, WL IR ZH 20K
Z ML R R AR RGBT AT BRI AKP i 2 3%
19 TN AR N B AR (P <0.05) s KIERE
PRIJLA ML AKP B 225 5 TS REAR (P <
0.05) ; RIEHFRBIZH A AKP i fie i, (B 5 HE 3
PREHAZERARFH (P >0.05)

LSZ [ i 75 H A< bt (19 4 4> 21 8L rp 23 Aii AN [
(F3) I35 > 8 > FFBRAR > WLP o TIN5 FHE AR
JHF IR AL P 4128 LSZ il i foe (6, (2 5 H e 3 A4
WA ZE 5 AN B3 (P > 0.05) 5 K I JF 1A 688 I 35
LSZ Bl 5 1 N 75 R 22 57 ;.3 (P <0.05) .

x1 BREBINTEMBEEE ACP BEFEHLLE

Tab.1 The ACP activities in 4 stocks of C. japonica
KB 3 JH Y i A EZURERHEEN E SIS
DL LZ HZ XS
JF IR/ (U/g prot) hepatopancreas 49.87 £8.12° 46.10 £5.69* 51.99 £7.04° 51.05 £5.33%
LA/ (U/g prot) muscle 17.51 £0.83* 15.96 £1.97° 15.76 £1.87*" 17.07 £2.33*
fill/(U/g prot) gill 58.21 £6.33* 49.71 £9.28* 48.61 £7.02° 57.70 £9.93*
10174 45 & H437/100 mL serum 7.22 £0.97° 6.61 £0.42% 6.25+0.41° 6.81 +0.55
TE ) A7 PR B _EAR 7 1R 28 P B35 (P <0.05) , N &R
Notes: Means in the same line with a different superscript letters indicate difference at P <0.05,the same as below.
*x2 HABANAEMEEHEE AKP BEFEHLLLE
Tab.2 The AKP activities in 4 stocks of C. japonica
KB R e VS B A HEZURCRHTEN ESIIHTES
DL LZ HZ XS
iR/ (U/g prot) hepatopancreas 104.16 +14.50° 70.86 +11.98° 57.61 +6.20° 63.63 +5.74™
WL/ (U/g prot) muscle 5.88 +0.27° 5.07 +0.91% 4.98 £0.70* 5.59 +£0.70*
fill/(U/g prot) gill 7.76 £1.14° 7.95 £1.06" 7.31 £0.89* 7.80 £0.71°
I3 4 FG 47 /100 mL serum 3.49 £0.63° 2.56 £0.57* 1.72 +0.36* 3.01 £0.85%

2.2 MENEEEMLER
M4 Hp AT LA ), H A i MDA il 7645
L 9 73 A AN [ JHG AR A T R R o 3 P i g

W, LA R 3 H 3 PR AR 22 A . RGERER H

A St JIF IR IR MDA B35 S 25 I T NV A (P <
0.05) ;4 PHREKRILIA FIEE MDA B 5 34 2 25
225 (P >0.05) (EEJH V5 HE (R ML T MDA i i
L T HE 3 AR (P <0.05) .
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®3 HABINTEHHIBEEMGEE LSZ BFEHILE
Tab.3 The LSZ activities in 4 stocks of C. japonica
PN 3 PR U 0 P B U LB
DL LZ HZ XS

JF IR/ (U/g prot) hepatopancreas 0.87 +0.06" 0.89 +0.11° 0.86 +0.09*" 0.94 +0.11°
LA/ (U/g prot) muscle 0.56 +£0.05° 0.55 +0.06" 0.52 +0.08° 0.54 £0.06"
i/ (U/g prot) gill 1.24 +0.19° 1.11 £0.08® 1.05 +0.09* 1.10 £0.10™

1075 45 K H437/100 mL serum 3.06 +0. 15"

2.89 +0.16™

2.64 £0.17*

2.79 +0.15%

x4 HABE4ANTEMIEEEE MDA B iE A L&
Tab.4 The MDA activities in 4 stocks of C. japonica

KR M T A T NV A SRR
DL LZ HZ XS
JiF B R/ (U/g prot) hepatopancreas 22.73 £3.69* 23.45 £2.65% 25.45 +3.65° 23.38 £3.82%
WL/ (U/g prot) muscle 2.5+0.11° 2.5+0.16" 2.7+0.21° 2.6 +0.16"
8/ (U/g prot) gill 4.8 £0.94° 4.7 £0.87° 5.1+0.71°% 5.1+0.82"
1375 4> FC B#437./100 mL serum 2.93 +0.74° 2.25+0.21° 4.06 +1.13° 2.88 £0.38"

SOD i i 75 H A<t 1) 4 A~ 20 2110 73 A UL 3%
5, DURT I v 3 Pk dies , MU I, SR e i R
R H A i I SOD i di i, % = T
PHIETEAR (P <0.05) ; K IEHE AR H A fi 8 41 21

SOD R 3 i T HE 3 MR (P <0.05) ;4
AT B L P LT SOD il 15 HE 14 18] 22 57 A
& (P >0.05)  fHRE b LK B 09 B 0 4

ey
I R o

x5 HAB4ANAEMIEEEKE SOD &iF K L&
Tab.5 The SOD activities in 4 stocks of C. japonica

K& R FENVE FEAR HEZLRER N Z LR
DL LZ HZ XS
AT/ (U/g prot) hepatopancreas 117.09 +7.24° 97.13 +6.20% 81.72 +5.10* 90.93 £6.10™
WLA/(U/g prot) muscle 60.83 +5.08" 58.10 +4.12° 57.35 +4.14° 58.32 +5.08"
fil/(U/g prot) gill 42.30 £3.23° 41.86 +2.12° 38.86 +2.09° 39.96 £3.17*
M3 4 G 81437 /100 mL serum 72.54 +7.27° 69.78 +6.28" 71.25 +8.24° 71.70 +6.34°

H A e 7% ZH 20 P GSH-px il 7% 7 L3 1 35
Phdse e, LA A B8 P de AR (6 6) o R HE AR AT
B IR AL A GSH-px il i 2 i T 15 M5 JE 4K

(P <0.05); JHEME (K H At S A i 7% GSH-px
Bl IS i e, S TR S AR A 2 L AR (P <
0.05),

x6 HAE4AFEMIEEHEE GSH-px B iF M LL &
Tab.6 The GSH-px activities in 4 stocks of C. japonica

K FEAR FEIMNVE FEAR TN T R AR Z AR
DL LZ HZ XS
JHF IR/ (U/g prot) hepatopancreas 84.83 +5.50° 75.32 +7.73% 23.54 +4.20° 64.15 £7.81%
WL/ (U/g prot) muscle 56.77 +2.70° 34.90 +3.83% 22.48 +2.61° 43.00 £3.64%
fi#l/(U/g prot) gill 120.05 £8.59° 65.44 +9.83" 73.00 £5.88" 64.42 +6.74°

135 45 FC 8A437/100 mL serum 325.33 £25.50°¢

300.84 +12.02"

314.23 £15.70° 257.34 +£9.07*°

CAT [ i 75 TR i o foc v, B LR 2, i
HHRAR(E T) o MDA LT A R R A 22 18]
CAT J i 19 bC 8K B, R T A T i Jit 8 0 i

5 CAT J I 35 5 Tl N HER (P <0.05) , 0L
fbFEAR ] B A B E 2R 5 (P >0.05) ¢
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x7 BREBINTEHIEBEEE CAT BFMLER
Tab.7 The CAT activities in 4 stocks of C. japonica
KGR PN FEZLREE FEIN E QIR
DL LZ HZ XS

IR/ (U/g prot) hepatopancreas 15.30 = 1.54° 12.16 =1.20™ 8.30 £0.86" 12.15 £1.24%
WL/ (U/g prot) muscle 7.12 £0.99*° 7.11 £1.20° 6.99 £0.99° 7.07 £0.92°
i/ (U/g prot) gill 10.74 +1.18° 9.78 +0.75° 6.13 +0.86" 7.07 +0.84*
I35 4 S #07./100 mL serum 8.57 +0.41° 3.92£0.71° 2.15 £0.43" 4.21+0.70°

3 e
3.1 HABEHNEHSRERE

H I sh R A e ™ A e se sk & 1, B
R GE ok Z A B AT B A AR 5+
PEGE W] LU 5 IF 35 B S5 90, 4R $ MLAK P9 51 F
50 o 0 i A Y e R SR Sh ) e R
B F AR A, WA R UTER &R a2
— SO LR G % R T A B AR SR T 4 I g L
Z R AT A SRR, 2k 5P B 5
ST AR R A RS R 2 TR0, 2R
Je B A5 B A5 2 I 4 I, 5 T 0 A0 L R S
B+, G &0k — RN P RN R K AR
g JELUA , W 35 B S i H
3.2 HABARMEHEEIESFZERREEE
D

A0 ke I AR 28 0 A WEAE S ANLIR S, 5
21t P B T A T B 0 A5 R OK 7 T AR A
fig'""' . ACP AKP LSZ % #f &I 4 5 i R 4%
PR KRR, ACP Fil AKP 24 ¥k y 8 2
A R P, B S SR MR
o R R BB R, BT R
F 352 50 0 s Tt A G 11 2R AR 4 T TR
IR A R AR TS 2 9, BOL R BE T,
EF LA B BT ae' . LSZ 4 Jy L Wy ik —
Foft 7 B0 AR A S g IR 0 AR LR S i
RS EL BB A £k 41 TR 20 6L RE K, S0fE 20 TR U A A
T, 17 L v] 3% 5 A G 5 R 19 A B, I IR) Al
B g RS [ A AP SR AR R 523 )
R G EE AR — ", LR, ACP #
AKP W FP 15 175 4 Pl 41 2H o 0 A bk A It
A T RN I RR > 88 > LA > I, X
VLU H A g 4 Fp 4] 21 b A 42 A s P A G, HL %
TERTIBIR b 2 A R o 5 4 X4 % fa g
WE5E % 3, ACP I AKP 5 MUK (1) 4F I3 A [5] £ 56

2[Rl 2 B2 0 8K . i LSZ 7 I ¥ H A i
PE s SR, LA RS P d AR T8 A [R] R A
Z B EE AT LA B, 3 i LA DR % AR 1 35
S e, SR R 22, T T M VS R A 1 0 M B A1, 16
B DI A AR 11 =l A S R 0 1 AR B 0 T N
TR HE 0 32 0 A T &b 53 26 45 48 Ak 1) iz 38 g
5T HE 3 A,
3.3 HABAEMIBEEEGENLEEED T
TEHD ARG J5L 452 28 BILAA IS, I 052 43 e ARG 8 4
Pk AR p AR R KR TR 4R (10, H,0, .0,
— OHAF ) 3t 23 16 240 i Y 3R A, 3 28 3% P 28 1 R K
i AL 114 [i] EsF -, 2 B R e = A0 B, 0k 400 Y 3 ™
A5 o AT R AR IX TR M AR X A T AN i Y 4
Pa, AR N T — RN HTR AR & T A
PR 1A 2 S Fe b iy — Fb, Hip SOD | CAT  GSH-
px MDA Z 4T H Hi & i) £ 2 R . MDA 2
Jig Bt A AL B B, R AR R A A=)
FEPE A1 A S 0 R S AR R e
fry 5 % 55 SOD I CAT fy il i AL & fE ™
R R, K BE AR MDA S PR E 3 4
UG, 00 B R T S 40 52 900 1 R BB A, A4 4 M
R Y097 BE S L3 . SOD RE WS 3 B Ak 4 1Ak
1) 0, ,ik O, KABAL, 4 it E LA (H,0,)
4’5 (0,), 1M CAT HI GSH-px ¥ fft fiff o] LL K
SOD WAE M 7 ¥ H,0, i Jf ik , =& By 5 ff
JART LA 20055 12 W AN 32 ) ER SRR . 5
& B, HA B3 1) SOD ,GSH-px il CAT 74 [A) 21
LU RS A i 22 5, SOD Al CAT £ LU i
R P f e, T GSH-px 1E LT P A W M de s, 5
BT % = e M F 88 ( Portunus trituberculatus )
OB 5T 285 AT BT 22 5, 3X ] RE S A1 W) 2 F 2R 45
S5 PR 2R A [] BT 3 Y 5 A, SOD I M 7E T I i
s TEEALA , 5 EH RS 05045 R R —
B, SIS A] B B R RE L SE G AR SE R T vk
S5 AN [ T 3 i, L AR it DR R AR gk — 20 F 5 gk
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1Tk, SOD Fl CAT W F fif , =z v LA JH JBE A
o I P R E R R R B BT R A AR
[ R ORI A SR L B = N 7N
[F] 1ty A O ) A BE AR R PR, K i AR 9 SOD
GSH-px I CAT i P4 $5z 55 , 10 78 W JH V5 BF 44 rp 3%
PESRAR, DAHP AT RUHE N, 5 32 1 5 R 55 52 e b, K
HEREUR Y F A e 5 A AR BT T , SN T R AR
TG LB A YR 22 T A 1 T B A ) IR 0 S
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Comparison of nonspecific immunity and the activities of
antioxidant enzymes in different populations of Charybdis japonica

DING Jingiang'*, LIU Ping', LI Jian' , WANG Qingyin'* , CHEN Ping', GAO Baoquan'
(1. Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071 ,China;
2. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract. Charybdis japonica is an important economic crab,very popular in Chinese coastal cities. But in
recent years,the germplasm resources have been declining, and the work of resources proliferation already
received great concern. With the development of artificial breeding and farming, the study of disease
development and prevention and control measures is inevitable. Currently, few studies have related to the
immune aspects of C. japonica. In order to explore the immune status,the non-specific immune function was
studied in four populations of C. japonica from Dalian,Laizou Bay,Haizhou Bay and Xiangshan. Four types
of tissues( muscle, gill, hepatopancreas and serum ) and seven immunity related enzymes ( ACP, AKP,LSZ,
MDA ,SOD,CAT and GSH-px ) were detected. The results showed that the seven kinds of enzymes all exist
in the four detected tissues, and the activities were different in different groups. The serum ACP, AKP and
LSZ activities of Dalian was significantly higher than that of Haizhou Bay population( P <0.05) ,and there
was no significant difference among other populations( P >0.05). The MDA content varied from different
tissues. Dalian population was significantly higher than Haizhou Bay population in hepatopancreas and serum
(P <0.05),but there were no significant differences in other tissues (P > 0. 05). For the SOD, CAT and
GSH-px activity of hepatopancreas and gill, Dalian population and Haizhou Bay population have shown
significant difference (P < 0.05). The results of the immunity enzyme activities are quite correlated with
those of nonspecific immunity abilities of preventing disease and disease resistance evaluation.

Key words: Charybdis japonica; nonspecific immunity ; antioxidase; enzyme activities
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