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RS B8 Xt 7 FL &R G 1% By 18 & RO 2 i

EEE VP, HRE £, R
(1. EVEEERF A ARG, (N FE 266003; 2. FESERPK7 4 BE, R JEI]  361021;
3. EERFEMEE SR BB S B R TSR GATRE, e BT 361021)

WE AN TRREMELFGETANLEERZGT AR FHECEINERE T A, BALHET
FREMNEMETE S, UMM R EEAF R, R I T, EAKEHQ21£1.3) °C, HE X
30.7240.54, pH 16 & 8.20+0.14 ty# KI5 o, M A 4 & H(74910.14) mg/L TH =
(2.5340.16) mg/L /5 120 h iy, P34 & # (14.2542.21) gty JLFL 80k WAL 1=, T4 R #9F 4F
50x10° CFU BlAMIE A 120 h ALHHAM BT R EH R 91.11%27.70%, M.t 4
(11.11%+3.83%) 2T - & tH 80%, Ltk EATH & R H T # £-(3 340.47%+298.57%), &
e W, KEMEEFALLAFRBA A LN FTRELOHNY L F TR, KEA(Q2.5310.16)
mg/L T, JUFL# ik B 48 i % B (THC) T 5 30.62%4.87% . Mtk B 40 j & vk & T [
62.77%£5.79% . "FRIER A WA E FHE T E 22.21%+5.89%, K EME T AL #
wE A MPO & M E T (9.63%%7.59%)~(22.90%+13.73%) . CAT & ¥ # &5
(7.68%16.83%)~(56.28%%13.96%), K Bt Hi 1% A 38 T JU 3L #0679 B2 50 R BL 7= A 9 4 i AL
R, mAkEHMEANERERNERA G B R, BHEEA L EH(74910.14) mg/L THZE
(4.5140.12) mg/L J& LFL # B 80 B 4L TARE M8 Ao B8 R Rk 2, 120 h W B3 - % ik
3| 37.78%+3.85%, Mtk B 418 R T £ 883.56%+123.22%; THC . itk & 40 i & v 2= o 9%
BAFEWNBEHNET O HEFHRAEE2H L2 12.51%£6.59% . 21.90%+15.84% .
12.93%+5.74%; MPO & M 72 J& 4 K F 1 —(10.61%+4.20%)~(7.13%+6.45%) = [8] 3% 3, CAT 7&
MEAE—(5.17%£18.08%)~(16.26%+10.85%) = & & 1, .

KR Al REME,; RE N, B A mIE

RE A% S:Q958.12;S917.4 XEkFRAERRD: A

JufL#i(Haliotis diversicolor supertexta) H.A5 4=
KB, R R BRI X ERELRAG . B
TN il R R AR A, TR SHbIX
() FEFAIZ —, IR L) i3
LRI R YR AL E SR 5, B A
el H % B P 2E A T 22 )2 46 98 (multiple-tier basket
systems) = %5 B FRH o %37 7 AL SR SR
JER . FPRem . A b, BAE R R IR AR A
o MBI RIS, FEUUFLER K T,

ks HER: 2011-09-03 1&E HHA: 2012-09-03
ZEENINE : fE A A REA 2T H (2006J0420)
BIRAES : o0, E-mail: wbzhan@ouc.edu.cn

2000 AELLR, £ FRFHAAHERET T i RA I
(Vibrio parahaemolyticus)fI%s # 5 (V. alginolyti-
cus)JEk Ju | S 1Y A 2 23 0 I 14 UL B AN AR i
BE w5 it Y A RE B0 K AU T ST, 35 A 0 Y B
HLREFIHTIR 7 F L B AT H 5

VS i SR K A AR W L AR A I K AR5 TP i —
ANEHEBEANEF, WIS JUL A A K
—ANEERE, PERE"Y, L s AR K AR
JE 2 30~35, fridi AT R 24~30 °C; JULEEG

http: //www.scxuebao.cn



1740 Ko
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ARKT 34 mgl, FEEAERMNEMASTELES
mg/L UL b FEERAE 32 25040, Kkl 25 °C $#25t
2 30°C, JUfLEERFESA RS R 1.3 5. TR0
DAL AT R S 11 7 T LA R % 5 45 W 49 P g e & e
MIHFE R IR, B, JLFLEgE 24 R i
TSR N 2 H P A A R B R B
% PEiREMY, NALEFRIEIR S DO &k Tif
FUERY 54%0 5] &MU G Ze 85T 1N B AU B %S
M REE 5 Bk iy B TE . vl L, W S A i S
Bl Bl 11 758 560 G002 ML RE D55 AT 1T B o ANSE
5 A S S5 % A X6 AL £ 92 3 480 DXL 7 1 2 i)
PEATERTT, B2 T MRV i 40 JLLER Y
G B W5 18 XL 7 1 AR b S LIRS 71 A8 1k, Ry 3R A
A PRS2
LRk
1.1 EIewra

SEB0 UL A A AR L S0 A R
ARG T AR, SRR AR (TR | TR R,
K 4.77~5.24 cm, “FIIEK(5.11£0.26) cm; {KJ5T
i 12.52~19.76 g, AR (14.25+2.21) g, 55K
BT ZEK IR R (22.141.3) °C, £hEEH 30.72+0.54, pH
B4 8.20+0.14 WY /KIREE P RIFR 15 d, DASKGE N
SHIEE | WK SR LA ) SIS A H
e LATLES, ik S50 HOR R WnHE <, & H
RS . oK FK R —IR .

0 S TR e S 0 1405 5 T Ay ) It BT
FH A 26 KA K™ 2 B i 5 BTG 22 B I 5% == 42
it AT 30 °C £ F 4 TSB(3%NaCl)ks 573
BiFRiEA 24 h )5, SRR SR A UAL AR A R R
BB EEST, 24 hJE, HURIERGL A S AL bk E R R
fiF TCBS 5353, 30 °C &8 MR 57 24 h, #EHU:
B AT A TEVE PR B PBS il BB 2, BB TR
JH% 1.0x10° CFU/mL, 4 °C f£7i%, %,
1.2 EWHE

BREMEThABRBPEEDOWE  Ei
IR REIER | R . R/ MEXT S
BYSEER D 180 H, 44 45 Hh—4H 3 A, B, C,
D 4, s 5AFETF BN 400 L HBEEEHKRE N,
IKFE Y EIK 300 L, ARHE 3 ASEATRSREIT, 45
15 S,

KA AN,, Linde SR) IS (O,, Linde X
A%, 24 h 55K A LA D IR N 1 i

A (DO) & HEZ WM M AT 2 2.5 mg/L, B M2
45 mg/L, C T E 7.5 mg/L.

A, B Hl C & 2H JUAL 0 gt JUE A2 JIL PN 0 S VA 2
4 1.0x10" CFU/mL (@15 1 51 B 2T 50 pL, SEBR
R T S R IR 5.0x10° CFU, Hoi A 40 01
fif AT AL, D 4l ARt BE 4L, B ST 50 uL
IR PBS, EZERFRUES 5 d (120 h), 4ralidsk
TSRS 0. 6, 12, 24, 48, 72, 96 F1 120 h
B A IALEAFETE B, T ILFLE R PET R

REME T WALMERMEHE FEERN  ®
BRARFRIE N . R EIEHE | sk . KX
SIRSEEL 216 H, #0472 H—A AR UL
B AL B, C3 41, &4l 3 4F47, 39 M
FRHIC. BAEFRRITHESR 24 R, BT
BN 200 L 098 EDKAE N SR, KgAK 150
L. CHl xR,

K AN, Linde R) I (O,, Linde
1), 24 h NAlHE AL B C3 ANSEB A SRR IR
VAR (DO) & T B W 5 2 2.5, 4.5, 7.5 mg/L.
A DO=7.5 mg/L £ A%f BR4H .

SPAE DO WATSEUS 0. 6. 12, 24, 48,
72, 96 1 120 h HUREI A UL B il bk © 20 A A
(THC). ImtkEARAE Oy /K. M MPO &tk
MDY CAT JE4E | I b E5 200 e 35 v R I 2 4
PR R R G BR AR AE  Horp, R A I
3 H Sz 0 THC, O, , MPO, CAT; 4405
FIFE 3 HSesiit, A4 1.0x10° CFU/mL
R M INER 50 uL, SEBRARIAE T 5.0x10° CFU,
SHEA ARMETE 3 h, ARG, MU IS Fh B itk
B, 3 i) 00 i 9k 2 200 3 4 R i 9 2L e R

i 57 B¢ i PBS L il 2 M SCHK[12-14],
FHAEBTEESR 1 Bl FC I (Alsever’s Solution) it il 2 HR
SCHR[14], 7677 W5 PRI 2 A R AR B e 77 A g 1 BT
G (Modified Alsever’s Solution)f it il 2 B SCHik
[15], A% Ca®" Fl Mg™ ) Hank’s ¥ £ £ I &
(Ca**-and Mg*'-free HBSS)J L il 2 B8 SCHR[14],

RBEBEHEFMUE (1) JuFLsE ik e g
MEB(THC)ME . B 50 uL Ik BV, 3 A SR
10% P F R [, VRG34 50 I P il 40 M+ 5ob e
U (Leica) TSR, BOrFES TR, &
UL SENTHECE T S AR o As i am A5, 4551
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BOEYIE I (EREZE, n=3), THC i T 2R

THC(cell/mL)=( i1 %5 i IfiL 4 } %5 /5)x25x10x
1000 11 B 5% FE A5 54

(2) i b E28 200 A PR A g 3 e sz 4170 B
100 pL IL#KEL, fiITA 100 pL BREBIBTEER (MAS),
RAEYSIEE 50 uL 40 B kA T3 &,
10~15 min J5, IMAHMEEEAEE T3R8 F, FBRE
PBS /NUETE 2 Uk, B 2% Ik B2 5 FH R
Giemsa Jeft, THEHA 1%L 228 5L, M ™MW
ET BRI H 43 2R (phagocytic rate, PR), 45HHF
YPHECEAE AR EZE, n=3),

AR T 23 (PR)=( I 200 i 5k /08 00 400 A %
H)x100

Shy B v L AL 0t R ECL 200 % O R A AR, o
PRS2 160 °C DL EHEE TSR HIZ IR,
TERR L-Z R RIS PR 5 min, EiR
18~26 °C il TEE 60 °C HAH N T8 60 min.,

(3) Mk EL MR AR & 7 O, KSR
B8 SR 96 FLIEFAR AR T I bk £ 200 A T R AR 2
PEDE, BEbRAASIN AL e e L 0.2% L-Z2 R
BRI, T FF6REC 300 pL i Re(1/2) A4 M itk E 2
BEA 3 AKMAL, BFLEA 100 pL Mk e,
300xg .0 15 min, 5% FiE. A 100 uL #KEEN 4
mg/mL f#¥B-1, 3-% B Mi(Sigma), 27 °C KM TIFE
30 min, 300xg &5.[» 15 min, & Fi%. 100 uL PBS
HEYE 1R, SLZIA 100 uL 0.3%0 NBT i§#, %
RN 30 min, 800xg 5.0 10 min, 3+ FiF,
200 pL Jo/K HEER E, FFH 200 uL 70%01) H EEiE
k2 W, BT TERUMTTIEA 120 pL 2 mol/L /Y
KOH Al 140 uL DMSO ¥#f#, sriR51)5, #
630nm P FHBEAR SO 22 ' %5 B {H (optical den-
sity at 630 nm, ODg30)o

JUFL G0 it K £ 248 L P W A3 3K A B 50 wL
TR B 7= A2 1 NBT 38 8 12 (] ODgso 267R8), Farill 28
RBCE A CFAEREZE, n=3).

(4) MAKELIMIN MPO & PRI 21819
i 2o AR AR 3% T A I RS AR R ik A,
TE 460 nm Ab H 02 BE =P A R, DTS
tHh MPO W97 77 Fma mt @ 2B ) TR BT
i ) MPO AR &, Ar iy vk s VR A& i

BHIBUMHKE 300 uL, 800xg #5.0> 15 min, #
i, MA 300 uL WA 4 mg/mL (-1, 3-# R

Bi(Sigma), 27°C £+ FH#H 30 min. 800xg B5.0> 15
min, 7 FiF, I 100 uL A& Ca*™ Al Mg*
Hank’s “F-#7 £k 7 (Ca’" -and Mg*'-free HBSS)H 5t
BRI MANME R 4E 3 %), B 90 uL M 4ni B,
A 10 pL Y BH B 2R 1 1R 7S e Jk = R
ke (CTAB il =) g4, 27 °C i 20
min, RAE1ERFIRAEA . BURFRAEAS 80 uL, i
A H,0, GAFIPY) 80 uL, FHAMA R AR (DY H LRk
KM, TMB) 1 200 pL, iREH5)E, 27 °C i 30
min, JIA 20 puL 4 md/L H,SO, GX7t) 1A, 18
60 °C £/ R IR 10 min DA ik B @R, BfJG ST
RPHEL 250 pL, JAE ODygoo B 1200 pL 2518 7K dH,O
R R B FIEAXTIE, E ODyg, FEFERGN
B 2R, BRIBCEEIHE.

B TH LA L H )l 40 B AE 27 °C S iR & gy
fi# 1 umol H,0, H—> MPO i J7 57 (U), #% K4
ST MPO {5

MPO {1 (U/L)=[ (M 7E & ODago— X HEA ODago)/
(11.3 <JUFEaED))/3

AR AR 3 HSLg e, 25 RO AE
CHISHEPRHEZE, n=3).

(5) Ik EL A4t A o A Ak S CAT) T 1 Py
P i AL SR — R A IF T RE AR,
IR BRI, WIWEOGEE R, AT LG k.
o I R 3 ) R et A A W TR AR S BT S Y
CAT il izl &, A s me ARk

AEAARUALMKE 300 ul, 800xg BS.0> 15 min, Ff
F3E, A 300 uL ¥R 4 mg/mL (in PBS)[#B-1,
3-H M (Sigma), 27 °C 244 T F 30 min. ] 100
uL BB PBS BB IF MANME RS 3 £5). 80 °C
FUIE R, 15 000 x g 4 °C 8.0 5 min, BTN
FRREFEA . B 100 uL FRRFEAS A 1.5 mL (93545
L, A 500 pL #iH—(27°C i), FmA
50 pL 357 (27 °C HiiR), IREHI51)E 27°C K 1
min, %FCSFMA 500 uL {7 =1 50 uL 3457 1,
ST MR A, B 250 uL RGO 96 FLEEFRR,
W% ODygs, BAEME 2 K, G5RBOEE . W&
WARK dH,O Bt bk S NIk R P i Rk AR,
RSN AR R, FE A B R, ME ODyos,
HEEWE 2 K, 25 REBCEFEE.

I AR AL S 7 B X R T ik L
FA) ML £01 A5 H W B D40 i 7= A 1 pmol B9 H,0, 18 R
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— AN TR A% T S A I 0L ) CAT
&P

CAT {f J1(U/Ly={ (% HAE OD.gs — 4 ODaps)
x 271x[1.0 mL / (60 sxHUFEH mL)] | /3

RIS RI 3 SR, 25 RBCEAE
CEHEHREZ, n=3),

(16 ) JUFL A i 4k B BE B 9 B 0o Ay il s U
2 EUSEIELIM AR 50 pL, 1 500 x g 4 °C B5.0 10
min, BRENCFFUOIE MAM, 7 ABREE PBS 450 pL,
IRGSIEHC 50 pL RS i Il itk LIRS S0 A
FEHAHN9 cm 1Y TCBS W% F, HFEER
WA 2 Kk, 43 A EEREAR, B30 °C FREEAMET
g% 24 h, MBI IE B0 850+ (CFU/mL).

UL 1t b B2 455 470 0 3 i S 7 R % P 97 R A
FRFIRJ M T or (P, #% T AT

PI=100—( 5L 2 /%) #R 2H)x 100

RIS RI 3 S, 25 RBCEAE
CEIEAPRIEZE, n=3).

S it SR SPSS 13.0 i Hb 52
Bim vE1 7 B R 5 22 50 BT (ANOVA), K5 36 45 52 56
HzZmp 25 B, NPk A Duncan Kk
AT ZEILE, 257 BEMAKFEE R P<0.05,

2 4
2.1 AEAMFBEEGET AT e E) S o
B 5 Bt

TEFRFH KRGS A 58 % & 78 /2 [DO=(7.4910.14)
mg/LI ST, ARG 5.0x10° CFU fIE IR
WA 48~120 h, JUfLBaSA R AMEET, 2T
FET-HN 2.22%~11.11% FEFEH KRR T E
(4.51% 0.12) mg/L ZJ5, JUFLBELE YL R i N b
24 h JFIFR B AR TS, TR 6.67%E
6.67%,48 h J5 A FFF, 72, 96, 120 h J5 JufLif 2
AT RERTFE 22.22%43.85% . 28.89%+3.85% .
37.78%+3.85% . FRFHAKIRHS i A mAREE T 2
(2.5310.16) mg/L ZJ&, JUFLEIAEAR YL IV ik
FURAS T R WAARFE T, ek e @l 7 1 9% B 14 L
FLBREL S 12 h 5 I 45 1 IAMASE T, 48 h J5 i
# FTHP<0.05)% 24.44%+10.18%, 72, 96. 120 h
J& JUAL 1 B3t B8 T 3 R I8 82.22%43.85%
84.44%+3.85% . 91.11%+7.70% (& 1), FRFEKAE
fiff AL LR UL IS8 T 3 R0 H BN RSE T A B[]

AR FE R, AN R 2.5 mg/L B, JUFLAE
ST MR e LT A Al A

120r  DO/mg/L)
0 2.5320.16(-)
100 } - L
2 O 2.5320.16(+) : :
SF g0l m4s120124)
bl
1 E 0 7.49+0.14(+)
w2 60t
28 N
3% E + ab
- g o < ab

+
b
20 d o b ab [-ma
d ¢ c
0 dde  dde  1dc ,Iéc

0 6 12 24 48 72 96 120
[ 1a)/h time

1 FAREIASEH T AFLEXTEA Mol &R 5 &%
R I RBR R BH s - B
Fig. 1 Susceptivity of H. diversicolor supertexta
infected byV. parahaemolyticus in
different concentration of dissolved oxygen
+. positive; -. negative.

22 AEABEMELGTAIGMKEMBEE
(THC)Z

IR S S BT L 75(7.4940.14) mg/L K,
JU AL 0 o bk B 20 AR KR R (3.143£0.211~3.293+
0.170)x10° cells/mL . 4 % % & fit i (7.49+0.14)
mg/L FFE%E(4.5140.12) mg/L, 12 h J5 SLFLS i ik
EL A0 A 50 4R I s /b, 120 h P Ik 2L 400 A
R 12.51%46.59%; KRR S 4k el T %
%(2.5340.16) mg/L, 12 h Ji5 JUFL& ML itk B 40 i Kl
IR R, 120 h )5 FREIREE RS 30.62%:+
4.87% (& 2).

4.0, DO/mg/L)

= 15 o—T749+0,14 =4 510,12 --+--2.53+£0.16
| ARl
E f—f—__l___J___L_J_L
z RN S o T
= 25t D e L
sy T T A S
i= T 20t o
ﬂ\
= 1.5
=
10 - - - - - ; ; -
® 0 6 12 24 48 72 96 120
€ 05p it il /h time

0.0L

B2 BRESENAFLEMKEMREKENRIE
Fig. 2 Effects of different concentration of
dissolved oxygen on the total haemocyte count
(THC) in H. diversicolor supertexta
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2.3 AREBHEEEE T UFLEE Mk B 240 A & E
ML

JUFL 6 i 98 E 240 Wk 33 4 52 B KA P i
A G ERERENEZ KRR DO=(7.49+ 0.14)mg/L ¥,
JUFL A0 o bk E2L 200 i A PNy e 3 0 5 AL 5 1 1) A W
A3 F R (22.5%+5.27%)~(23.6 1% 3.55%) 3t il 1Y,
TR T REZE(4.5140.12) mg/L B, 12 h P Ik 2
WA 4> FARE AN K, 24 h 5 2R T
10.22%+15.79%, 48 h 55 & 20.14% 17.67%, 72~120
h N, JuAL I Ak B4R E W E A R R
(18.52%+10.02%)~(21.90%+15.84%) Z [A] i 5l . Vs fil
AT WEZ(2.53£1.2) mg/L B, 12 h 5 JufLem ke
YN MIAEIEE TR TR 9.22%+16.25%, 72 h JGKEiRA
F] 55.47%%5.51%, 120 h 535 %] 62.77%+ 5.79%.

ME 3 AT, ¥ R A AR T (4.5140.12)
mg/L AR S X A L6 i 990 E5L 40 o s i e
A B S e LR a TS 24 b, sRELEY
b sEm 2 kA A 48 h ) o

30.0

B ﬁT_L__L__J__L_J

=

+

*

15.0

#*

10.0+

TR TT 402%%
percentage phagocytosis

£
/
H
!
-t
i
i
i
e

| DO/(mg/L)
—+—7.49£0.14 -0~ 2.53+0.16

5.

=

= 4.510.12

0.0

24 48 72 9% 120
15F[i)/h time
3 ARES B ALK B EE
Fig. 3 Differences of phagocytic activity in the haemocytes
of H. diversicolor supertexta among the groups exposure to
various concentration of dissolved oxygen
2.4 AEABESEET SUFLEE Mtk B 240 i PR IR IR
FRBE KA P S T B (7.4940.14) mg/L T
JH % (4.5120.12) mg/L, AR4VET T JULAL B if bk 2
20 L I W e i 7 R AR B O B AR A
PR BE, 120 h N R RRIR LS 12.93%+5.74%; ¥
SRS N 2 (2.5340.16) mg/L, JUFL IR 4R &
KAFAE 12 b N BIAT ORI R %, 1% 14.99%%7.20%,
120 h PN T BRI B AT 38 22.21%45.89%
A AR AU 30 X AL I R 2 40 6 A e T
AR I 9K T Y S e, AR AR 3 36 A U AL B
WP k8 KPS B HR EE AL/ —28 (5] 4).

0 6 12

25 AEBBEZFHFTAFLAIMMKREHBA MPO
AT
FRFA AR TP A T R (7.4940.14) mg/L T

DO/(mg/L)
-4:=2.5320.16 n 4512012 ——7.49+0.14

10y {*‘?{_:\—L“_:lif;x%——l— =

® #

1.2

08

0.6

0.4}

AR % reapiratory burst

0.2+

0.0

0 l 6 12 % 48l 72l 96I 120'
I a)/h time

B4 ARSI E AR R & K E RS20

Fig. 4 The values of respiratory burst in

the haemocytes of H. diversicolor supertexta exposure to
different concentration of dissolved oxygen

P4 25 (4.5140.12) mg/L, IRSUME f UL ik 2
RN MPO Y& PESE4 540, BhA 12 h )9 MPO
e AT A ERATHETE, 12 h R R E A K2
T, B EAEFA KA —(10.61%24.20%)~(7.13%+
6.45%) Z [ % 2y o 1M 2% FE /K AR b i AR B i ER
(7.49+0.14) mg/L T ¥ % (2.5340.16) mg/L, K4
T f6 UL 7K EL A L A ) MIPO i A B S 3 1,
I P 36 B ) B S 0 B T R T R R, S
B HIA], MPO 1E PR 24 8 T IR A K, 1E MR
JE T JF AT 7K 1.(9.63%%7.59%)~(22.90%+13.73%)
ZIa], WEEHIAE 24 h 5 (B 5).
26 ARBEHBEZFGETAFLL MMM R CAT EH
T

FREE KAV e 48075 5 11 (7.4940.14) mg/L T
P 2(4.5140.12) mg/L, fIKEMHE 6 h PY A JLFLEL M
WRELANAE N CAT WM BT, & A KF
16.26%+10.85%, BlJ5 28 TR A K, 12~
120 h PRI Bl R B AE AT 7K P —(5.17%:+18.08%)~
(8.41%%6.06%), 1% I3 AT B i 22 5k, HEAK
2= S AN K. SR T KR i AR RS
(4.5140.12) mg/L 44%% T P8 %(2.531£0.16) mg/L, ik
SAUPA S UFLBELIM AR AR N Y CAT 1M ] R
o, ST BELE AT 7K 1)(7.68%46.83%)~ (56.28%+
13.96%), VE(E HEIAESCI RS 12 h (8] 6).
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27 ARBRBEEETAILENKEBREFRR
pagudig

AR AR 15575 UL B 10 PR 70 RT3 B 283

%TB?EE} f‘iﬁ_%}w TR RN IER, PR TEBR R T IR
45.0} I
~ 40.0} {.I R I 1.
g 5 350} g ';'_'_--L_*__I____I____I__J_j
SE 40| D S
£ 8 250]
o -
25 200¢
=" 150}
100}  Do/(mg/L)
SOl --e--2.53£0.16 - 4.5120.12 —e—7.49:0.14
0.0

OI 6 I 12I 24I 48‘ 72b 96I ]20I
iffa)/h time elapsed
5 BFEXFLER MM E 2R MPO JEM RIS
Fig.5 The values of MPO activity in haemocytes of

H.diversicolor supertexta exposure to various
concentration of dissolved oxygen

1.8
*®
1.6} I
2 14} RN
el R SO R B A S
“_-“f,z 08+
kS R
::—(# 0.6}
o 04t DO/mg/L)
02 —e—T7.49+0.14 --4--2.53+0.16 = 4.51£0.12
0.0

0 6 12 24 48 72 9% 120
W] EFE/M - time elpsed
E 6 ARESEXNFLEMARELIER CAT SEMHERIFZID
Fig. 6 The CAT activity in the hemocytes of

H. diversicolor spertexta exposure to
different concentrations of dissolved oxygen

JE R Ok B R . 7 B K A TN A 4R R (7.4940.14)
mg/L % (4.51£0.12) mg/L, 120 h P JLFLA i 34
E 410 7 6 T R 28 —(883.56%+123.22%); 35 it /K &
PN %5 AR 4 (7.4940.14) mg/L T 8 % (2.53+0.16)
mg/L, 120 h P JUAFL 6 I bk 5 400 7R R B kYK &
—(3340.47%+ 298.57%), WHiAHFA]IH 12 h #EK % 24
h 148 h #EK %= 72 hJH[E], JUALBEIDRERRBCR T
Rt LL A BH S (R 7).

3 e

SRR R (14.2542.21) g BYSLFLER, FE/K
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Fig. 7 Differences of clearence efficiency in the
haemolymph of H. diversicolor supertexta exposure to
different concentration of dissolved oxygen
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Effect of hypoxia on the immune response of the abalone
Haliotis diversicolor supertexta and its susceptibility to
pathogen Vibrio parahaemolyticus

CHEN Zheng-giang"**, CHEN Chang-sheng”* , ZHAN Wen-bin'"

(1. Fisheries College, Ocean University of China, Qingdao 266003, China;
2. Fisheries College, Jimei University, Xiamen 361021, China;
3. Key Laboratory of Science and Technology for Aquaculture and Food Safety, Fujian Province, Xiamen 361021, China)

Abstract: The abalone Haliotis diversicolor supertexta is the most important aquatic species in many marine
farms in China. For the purpose of qualitative observation on the variation of immune defense and natural resis-
tance of animals, the abalones were put into waters with different dissolved oxygen and some immune effectors
involved in defense were detected. In this paper the immune response of the abalone and susceptibility to pa-
thogen Vibrio parahaemolyticus under hypoxia stress condition were described. The abalones with an average
body weight (14.25+2.21) g could tolerate 120 hours for exposure to a hypoxic condition when dissolved oxy-
gen was reduced from (7.49+0.14) mg/L to( 2.53+0.16) mg/L without onset mortality occured at a water tem-
perature (22.1 £1.3) °C, and a salinity level of 30.72+0.54, and pH 8.20%0.14, but they suffered 91.11%zx7.70%
cumulative mortality rate which was 80% higher than the control animals due to being challenged with V. pa-
rahaemolyticus at a dose of 5.0x10° cells per abalone, and a clearance efficiency in the haemolymph of H. diver-
sicolor supertexta decreased to -(3 340.47% + 298.57)% inhibition rate. Obviously, the resistance of the ab-
alones to V. parahaemolyticus infection decreaced and the susceptivity inceassed correspondingly under
the hypoxic stress above, in which the total haemocytes counts (THC) and percentage of phagocytosis and
the amount of superoxide anion (O, ) produced by respiratory burst decreased by 30.62%t4.87%,
62.77%%5.79%, and 22.21%+5.89% respectively. That intracellular MPO activity and CAT activity went
up from 9.63%=%7.59% to 22.90%= 13.73% and 7.68%6.83% to 56.28%=*13.96% respectively while dis-
solved oxygen reduced from (7.49+ 0.14) mg/L to (2.53+£0.16) mg/L suggests that the intracellular oxida-
tion introduced by hypoxic stress response intensified and there must be much more oxyradicals. The trial
abalones of H. diversicolor supertexta possessed a cumulative mortality rate of 37.78+3.85% and a hae-
molymph inhibition rate of —(883.56%+123.22)%, and the maximal downtrends of 12.51%%6.59%,
21.90%=x15.84%, 12.93%+5.74)% in THC and percentage of phagocytosis and the amount of O, produc-
tion respectively, and a variation of MPO activity ranges from —(10.61%%4.20%) to 7.13%+6.45% and
CAT activity from —(5.17%=x18.08%) to 16.26%=+10.85% while not only dissolved oxygen went down from
(7.4940.14) mg/L to (4.514£0.12) mg/L but also infection with V. parahaemolyticus occurred due to the
obvious hypoxic stress.
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