tE K™

LRER R Vol.13 Mot
3006571 Journal of Fishery Sciences of China iy 206
pHMAABAKALBRESEFHER

RER',GEE NEA, RN X8 E8E
(1 FRERAT HPEORR, UK WA 266003; 2. PRAAHERRR RA>FRH, LK WA 2667)

R pH(7.0,7.3,7.6,0.5,9.0) FF -0 T BILA U Quamy forren ) ENRIERRE(ACP) dRANR
CALP) M A W SE0 SO0 M MR (CAT) R A BN R(ROL) S S MR MEMSTL, MARN &
pHETESME(pHS.000, L 5 08 MIESR oH NN AR, & pH £F FE RN LS, Rl
HRELARGTROBN, ACPE pH 7.6 MMEN L7 E00, RS MNESEBE; ALP.S0D B CAT & i)

B LK S A L R o LIS . R o L R A
L L AU ISl LB L LD Ll b DL bd L e Ll T i DEY FLTT

BAY EMARTIRSARENRI ENSEARRTREHN R, [FHA~BE,2006,13(4) 650 - 654

REW HSANN RERT
SEARS 009 213,44 EMEREA

ARTRAARES AL ARN
(Chiamys farreri ) KEMEC R ERERIE,
HphBMSES: EFRnNEER T+~ XEHE T,
pH R TERRLEER TEEN—MNEXES
FRET WAERNETWHAT I ENEN,. BHY,
EMY pH R LUERAS SO ARM T EE
LAMNFRYAMEXLRN EZRADANS
ANERESEALY LA THEERAR
REEWMENEREN. EATME T, KKH pH
WPRAMAEEN~LARSN EANRAK
(s O )R fEM SR &fF T, pH MR o 04 5
RETOMER. Rey K EEm-sEw,
EKPhgikamyinEnR a8, BEfy
A pH M HTLR R EW, o F R0 0L
CHREEEAZEYLARMBIRR T ZEBAAR
ERL, AWRNTNET AR pH B FTHARNN
Lded LI R $:1 11 N § & 1. 5d Wog 813

EMENATRENT S RS HRn TE, W ek
PSS b W RO, LD

O 0 0 0 i SR A R T IO 0

EWMEN 008 05 - 10, WTEN.X05-06-17
SRR RSN R B (200 AAAIRDTD)

FERS RRROI - ), & WEFRE IRASERASERE

WRAE. SBN Emal Yeogg@in e o

SN 1005 - B737 - (2006 504 - 0450 - 05

1 BBS5Hk

1.1 #m
ML T 2004 % 3 ARTREATANE,

ERO6~Teom REFEERFERE, RRIRER
( Dicrateria sp. ) 50 = M 45 M ( Phaeodactylum i
cormutum ), 1 MERTER,

1.2 Fik

1.2.] KR@ER TRERsS T TREn 1y

M. SHEHI0RMN, SERK | K, AAETR
SHE NeOH fak MRS pH, ¢ pH 8% 7.0,
7.3,7.6,8.5 % 9.0, % W % iE %Wk (pH 8.0).

ERRMAEN, | WS RS XN 0, AN
i, — W5 1 L (B ) 89 MAS DUSEN, TN
PSRN — M2 M L 20 min, L
M AT CAT RSOD S ME. [MafRE NA
L2(HRARB)M 0. 85% £ M AN K, AEEN

4> 20 min, LW, T ACP.ALP 1§ SN,
1.2.2 MEFNR ACP W ALP SENNERN

Kroel §700RMRE W2, W% D8RR
ERR. S100mL AWNEITTSERAANA
1S min, ™% 1mg BEN 1 MERML,

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

Bl

MRS oHMALANLG S LN THES 851

BA SN ROMERMN Amad 9 NBT
HA, MR

SOOERMERATREN NEX=8A
SEEE, S R T D, S0
MEX=NANLEES SONOMRELY 1T

WAL (U/mL),
CAT M R MM ES i,

2 @n

2.1 pH BENWILAN Acr BEHER
EXEpHBA T BN FES ACP 5%
FWHMESEIE(E 1), & pH & FRM(8.0)8f, 38
R pH MT Y B F & & pH € F ¥ RN, ACP
AN pH BEN AN, & pH 7.6 81, 165218
RN, SR pH RS T,
1.1 pHMEMSFAMA ALP EEER
RARNNFEYD ALP FESMKE pH T
NS NTE. B2 FR.MEDAT. ALPE
FERE pH 9 o Al P YRR T LALP S

ii i

i

B FMpH F ACPERENTE
Fig. | Changes of ACP activity at different pH

£ &

L1 LE.2 B {1
[straceihniar BOHs

B3 FApHERTESAEEXYRAEL
Fig.J Changes of ROl st dilfererst pH

M pH SRR 57 1 pH 7.3 MR AHN
(0., 76 e R
1.3 pHBMAMBIANMAEENSROEN
1= pH % FIER N8, B pH 8 3 X,
MM NAEERN Y RESRN D, & HET
EXME, MY REHNFBENG-1LA
(H13).
1.4 pHMBEMNSTLAN S0D EEHER
B pH S L 0k, ML I SOD Tk
BEWE (B 4), WMERE T, S0D BN H
AT W L RN T, SOD 64 %M pH B
IEFF %, e pH &P 7.0 oA B TRAE
T mE,
2.5 pHBEMBTLMA CAT EEMIEN
BILAN CAT 1M pH MM ARENYE
(I8 5), & pH T Mg CAT IS8 pH 1
TN 7 pH T B, CAT 51 XRREN
MSEENAN. € pH B 7.0 EEINREL

BT,

? 3 ] LS h L]
rH
B2z FMpH F ALFBHEMNTE
Fig.2 Changes of ALP scvivity st different pH

7 73 L} [ £} ¥ L]

B4 FMpH &N T 00 EENEL
Fig-4 Changss of SO0 activity s differen phl

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

652 ¢tRE"R T

Roe

BS FHpH&8TF CAT BEMEL
Fig.3 Changes of CAT sctivity at dilferent pH

3 e

3.1 pH MM IARNEROER
MERRN MR RRN R
TSR T ENReLENFRANEY
fEM. Cheng il RIS ACP REENN
EMNERERRS RN TRENOERE,
EREFRATCSSHTFRARIETARDAEN,

ALP B TRNEY - HARME XKW, &
nRrS#SEAROTRaAENTERAKARENS

L IR K W MR RS,
EREEWTREAEN, —KLIEACP R ALP
EFUMRREN LSRR PR
FR, ARLUSCERRETHRER BEERR
AMESERMEIBARN ACP W ALP FENE

W ARDLEPEERENHEERIHEERAR.
Suresh B R T CF ' B F % 0 s MR
ERNET L. EREERENHL T . EEREN

BEETEAE NS VBHNT pH Y WRNRE
RENE HREw, ERERE oH 25T ACP KB
TSR pH (00 R 7 8 M pH R FT
ACP WIS M pH M ARENFAR. £ENE
BW . pH M HTLE N ACP W ALP SIS EEBN W
BES A pHNAMEL MM ANRNERSER
FHE, XES EMES U pH X AF K
NERNTRTHEHNER B, FHIXRE.fF
FUATHEER DL T pH REF R HRNA S
LU Ss L BRS LES LRy EX-] R | ¥
MR EFHNE Feg ¥ VA NN NS A NE S8
MEN(TEEN REBRN MERENS)EN
BT RSN TR SRR
—~MARNNAE R, EFLPRANOE H 7.0

AGRILRREIMTRTERLNHRERTLN
fi.DEHRRNEG AR TRELLRAA

RENMPER, NERTRESIELENNAR
doilt— 5 B X E SR,
3.2 pHHEBSAMAEERESROER

—RARERRSWh TR RRE AT
RAiERnes. N, oSN eefaniy
RERESWEAREENHWN. THESN
M D0 00 R O A MR,
BN SfF FE TR OLM  (1) M A TN

e SRR T (2) R R
EEECNASRS. N, aEREFRESTE
HEENKFRR TAREESREELTHL-

EEEN. WA AHTREFAANN
MegEtEwe AR, S RTENTRILEN
RS R A Amaud TSI RN, HEHE
ENAREVMMRT RRE 7S TROAH,
EWRER, KK pH EEAEHBENRNLN

AN, K AR pH MNERES
AR B RS R, AR TR

CHENFR TR I RS NTRNEN
— B Seebbing' " # X MR WA THANY
SHNENE KA RWAKERE.
13 pHHESAMARELNESHER

CFE F o TiRed Gp ByR R gl JIE 400
WERE, RO~ EHEEAREALN

W (6 [Eed ot L0k N LR AT BN 1 e Ma R
e L E DS R L g LR

ARNEENAGEOLE~% ZRRAY
i — MR B TR e MM RO
W R, 0PN N SOD) it K
fEEM(CAT) REMBEEMNERTS, DY
MAEO; ™ R Ho Oy, BT WRRO, 1 CAT R
O A A, B CAT.SOD IRERNEE

7 PR AT o WLk G SRR A T sl
R, FFERARM, WEN pH WETRRNL

e SOD % CAT WY B 7 9 5 pH 2 (pH
7.000 MM NENEEEN TR, L5578
HEAE pH RN LR RN
SRR TR DB O R B, Dguid™
AR NENEET b TS RN BRE Ll
WRRE, G h FRROSHAEMT IR

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

mim

WIS pH ML LA TN 653

WL AN SOD ICAT A RNE, SSAL
BAREN FFEMRT, B0 kAN ERE
AN~ 0 - 2NN .pH ¥ A0

bty = A e RO TR AR A PLOKRE F LTS,
P ok S R U TS, O i —

MBHETE, B pH AR AN, k=g
CFS 813 GE SR U3 0 17 FR3
BARNEES, ENNENEERERRE XER
RERNES,
4 pHMBAAARERENRS

ENNAN pH B - T ERRERNEE, B
FERERRL THERBEN AN A TOSR,
EERTEFRAYLEY. REL 4N XEA.M
TR AR AR pH R R MY pH K 4
M, AR RE, pH MWLM R R
A O L T, ) AR AR LI B AL
CT R T B2 S8 Tif MG tT £ 3108
SRR R W, R —

8 s TN RN YRE, RESRER RN
CEI PR T s oo

[ L 54 B

[1] FERSEE . EAN.§ PEADARANCHEER
wR)). sNEEAR, 2001, ) 63-40

EAW, Mgl =RFERETSACRNIE] SN
fE, 1993, 10(4): 57~ 41.

BN mEkEcenEwl] FRAETREN.
1999, 5000 VOK- 100

Arvaat L, Sheingh K M Soress s s changes o e
ovsey Crassens gge [ )] e & G L
menclogy . M2 261 -9,

W A TR aWiNEEmRCENE] H5EAR

(2]

(3]

[«]

(&)

[7]

[#]

[10]

(1]

[12]

(13)

(]

(1]

[16]

[17]

(18]

[19]

BAERN . 2000, 04) 4TI=dN

TRE. FEL BIN BuSsEeASGaned-58
FRAEHWREL)]. WGNE, 1995,27(4) ;360 - W7,
Krumel M Acd promphates of st tden: punfobon

et g mad e mod oo [ | Acus bk Pul,
weaz, 29,331.

g TC The mie of Lysnimales in encllusesn el e
_b—i**U] Cosg Pathobal , [V,
d: W=TL

ARl REN BLERRERYRRRALAILN
Echm W ORER] W yEE, a0, D0),
243 - 249

Sormh P G, Rge M K. Monhands A Hesolpmgh phos-

phatase strery beveis o two fresh weter gesoropod el o
oopper [J]. Soi Tol Envie, 19930 Suppl_ ). 1 2831177,

M A RN HGF9 FRERAARNDHYEE
WEERWER)]. £ 5WeN. 2000, 25(4), 43-418
FRE.HEE. TEH § FRNTNEEAENCAR
MERARRNEWR|)) S8 BN, 2002, 1309, 119~
11%

Feg 5§ Y. Collular deforse amschasn of cysten wd ek
[1]. Am Fish Soc Spec Public, 1988, 18,150 - 164,

BEE BAT Ats THAPLLRESRNREN
EA ). R, 2004, 2802180 194

A W ASCERANEAARENNNETIN]. N
N, 199(2) 1615

Seebbang A K [} Hormesa the stmsieton of growth by s e
s of inlibinsnl ). Sai Tal Enwie, 1902, 22(1), 213=1M,
BrU.N . 0 ¥ N HuEaakFasacey
MRS R RS SEARE, X061,
D=8

Digidlic R T, Washbaan P C, Wenning K |, o o Bochened

e 5 aguete sl 8 reveew of determonant of oude
ihve sivems []]. Envir Tosbenl Chews, 1989, {8).1 @01 123

XS, ERE REN[M]. LW PEERESEEL
1980, 187~ 200

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

654 THKFARE LI

Effect of pH on the immune factors of Chlamys farreri

FAN Zhen-jiso'? , YANG Ai-gue?, LIU Zhi-hong® . DA Ji-xun' ,DONG Ying-hui, REN Jisn-feng
{1.College of Marine Lile Schence, Oosan Universty of Clins, Qingelec 266003, China; 2. Yellow Ses Fisheres Resesch lntitoe,

Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract : This study is concerned with the changes of the sctivities of ALF, ALF, SO, UAL and the mo-
tent of reactive oxygen species (ROls) of Chlamys farreri at different pH levels (7.0,7.3,7.6,8.0.8.5,
9.0). The results indicated that when the pH were higher than the control (pH 8.0), the five immune
factors all went up with the increase of pHy when the pH values were lower than the control, the activities

of the four entymes all increased st first and then went down with the decrease of pH. The activity of ACP
remched the peak at pH 7.6 and then decreased ; the sactivities of ALP, SO snd CAT reached the pesks st

pH 7.3 and then went down; but the content of ROls always increased with the decrease of phl. The re-
sults implies pH can stimulate the immune activity significantly, and the immune activity appeare positive
accomodation with the increase of stimulation at a certain range; but when the stimulation incressed, the
mmune activity shows negative stimulation, which maybe relate with the immune fatigue or immune
damnification at high stimulation. [ Journal of Fishery Sciences of China, 2006, 13(4) :650 - 654 )
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