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Influences of metal ions in sLawater on activities o alkaline
phosphatase( AKP) and ATPase in mysis and podlarvae o
Penaeus chinensis
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Abstract : The influences of some metal ions in seawater treated by Cephlex 100 on metamorphasis, growth and
activities of alkaline phosphatase (A KP) and ATPase in mysis and postlarvae of Chinese prawn Penaeus chinensis
were studied. The results showed : Alkaline phosphatase (A KP) and ATPase are two kinds of enzymes that are
related to growth and development of animals. Cu**, Co?*
Lt respectively could increase the A KP activity significantly in mysis, but higher concentrations decreased the
AKP activity. Low Cu?* concentrations (40 - 8Qig- L ') increased the activities of AKP and ATPase
significantly ( P<0.05)in postlarvae, and Co®" at 2@ g-L ~ increased the activities, but Ni?* could not activate
these two kinds of enzymes. Because changes of AKP and A TPase activities were relative to the growth directly,
the activity of AKP and ATPase could be the indicators for assessment of the physiological condition of the

and Mn?* whose concentrations were 40, 40, 2Qi g
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larvae.
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1.2
( w7,
), Cephlex100, 1h,
246gNaCl ,37gCaCl,- 2H,0 , , Na® ca?*
24 pH 7.8 8.4
, 5pg-mL "t
1
1
Tab.1 Gadient concentrations of metal ions in seawater for culture MgL™h
0 1 2 3 4 5
cu?* 0 10 20 40 80 120
Co?* 0 10 20 40 80 100
Mn2* 0 20 40 60 80 100
cu?? 0 10 20 40 80 120
Co?* 0 10 20 40 80 100
Ni2* 0 20 40 60 80 100
800mL 500mL 30
8.6mm, 4.5mg pH ,
, 100mL , 11d, AKP  ATPase
1.2 AKP A TPase
1.2.1 AKP
, , , 0.05M Tris- HCI (pH=7.4)
30min ( o , 12 000
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r-min~ %)
0.05M -NaOH (pH=9.4)0.8mL ,5mM 0.1mL ,37
S5min, 0.2mL , 10min, 0.2N NaOH 2mL G751
410nm , 0. 001 1
Falin
1.2.2 ATPaz
, , , (250mMm ,5mM EDTA,
50mM - PH=7.4) , 0. 25mL 0. 55mL
( MnCl, 6mM ,NaCl 100mM , KCl 10mM , Tris- 25mM ,pH =7.4) 1.5mL ,
25 20min, 0.55mL 10mM Na,ATP 10min, 0. 15mL 1.2mM TCA
0 5min (12 000r- min~ 1) 0.5mL ,  660nm G751
,ATPase / / [nmolA- (mg- h) %]
, Folin
2
2.1 cuw”* Cco’t Mn*? AKP
c’t co’t mMn?t 2
cu?? apgLt AKP , (P<0.05),
4pg-L? : 12pg-L "
cu?* , ot
2 cw*, cot, Mn?t
Tab.2 Influences o different CL#* ,Co?* ,Mn*>" concentrations in the ssawater
on the activity of AKP in myssd P. chinensis
pgL Y AKP  (U-mg™?
cu?* Co** Mn?* cu?* Co** Mn?*
0 0 0 0.917 +0.039 1.556+0.015 1.168+0.049
10 10 20 1.126 +0. 000 1.566 +0.014 1.711+0.030
20 20 40 1.027 +0.007 1.185+0.000 1.195 +0. 000
40 40 60 1.697 +0.021 2.12+0.024 1.179+0.026
80 80 80 1.036+0.012 1.25+0.035 0.841+0.032
120 100 100 0.671 +0. 037 0.768 + 0. 000 0.679 +0. 027
co?* ApgL AKP , apg Lt
: Mn?* 20gL * AKP ,
2.2 cu* AKP  ATPase
cu* , ,AKP  ATPase 3
(ol (P<0.05),
cu?? 0ug-L* , , 10 120pg-L°* cu?*
Cu2+ ,
cu?? 40ugLt
(AKP) , cu?? 10Mg-L ' 20ug-L *,40pg-L°?
AKP 80ug-L ' 120ug-L ' AKP

cu?* 10 40pg-L ! AKP , 80pg-L * AKP
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3 cu?* ,AKP  ATPase
Tab.3 Influences of different CL#* concentrations on survival , growth and activities
o AKPand ATPas in podlarvae o P. chinensis
UgL™h (%) (mm) (mg) AKP (U-mg™ Y ATPase (nmolpi-mg~ % h™ Y
0 55.0 12.5 13.8 1.268+0.011 1.292£0.107
10 66.7 12.7 15.0 1.479+0.011 1.261 +£0.100
20 65.0 13.0 17.0 1.492+0.017 1.368+0.122
40 61.7 14.4 20.1 1.449+0.011 1.453+0.070
80 63.3 13.2 17.5 1.060 +£0.011 1.866 +0.030
120 65.0 13.0 17.3 0.679+0.017 1.153+0.017
cu?? 40pg-L t8ougL?t ATPase
(P<0.05) , cu?? 120pg-L " * ATPase ,
cu?t ol 40P gLt ,
2.3 Co®* , LAKP  ATPase
co?* AKP  ATPase 4
co?” 20ug-L Y, , (P<0.05),
10 %, co®* 20ug-L?
AKP , co?* 200g-L Y AKP , 100p gL " *
co?* 10ugL *20ugL *40ugL?t AKP ,
(P<0.01); co®* 100pg-L "t (P<0.01) ,
co?* 10 40ug-L* APK , 100 g-L "t
4 co’* AKP  ATPase
Tab.4 Influences o different Co** concentrations on survival ,growth and activities
o AKPand ATPase in podlarvae o P. chinensis
Ug-L ™Y (%) (mm) (mg) AKP (U-mg Y ATPase (nmolpi- mg~ Y h~?Y
0 63.35 12.2 14.4 1.417248 £0.012 1. 028+£0.021
10 71.7 12.8 15.2 1.850838 £0.011 1.027 £0.023
20 73.3 13.4 17.0 2.687388 + 0. 005 1.144 +0. 000
40 71.7 12.6 15.4 2.021123 +0.010 0.860 £ 0. 047
100 50 12.4 15.2 1.232301 £0.004 0.503+0.042
ATPase , co?* 200g-L Y ATPase ,100p g Lt
co?* 20ugL "t (P<0.05); Co**
40 100pg-L ** co®* 20pg-L !
ATPase , 40pg-L ! ATPase
2.4 Ni* , AKP  ATPase
Ni%* , ,AKP  ATPase 5
Ni%*, ,
AKP ATPase Ni?*  AKP ATPase
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, AKP ATPase

5 NiZ* , ,AKP  ATPas

Tab.5 Influences of different Ni?* concentrations on survival and growth and activities

o AKPand ATPas in podlarvae o P. chinensis

(Jg-L’l) (%) (mm) (mg) AKP (U-mg™ Y ATPase (nmolpi- mg~ - h~?Y)
0 56.7 12.7 15.4 2.341+0.004 1.289+0.030
20 48.3 13.5 16.9 1.760 +0.000 1.027 £0.024
40 55.0 12.7 16.5 1.551+£0.002 0.979+£0.022
80 60.0 12.3 12.9 1.642 +0.007 1.097 £0.044
100 41.7 11.8 12.8 1.447 +0.001 1.009 +0.028
3
AKP , , .
(6.7] (8]
, co’t cu®t Rt , ,
cu?”* 10 40ugL ' AKP ,cu?t
80Mg-L ' AKP . Co%* 10 4oug-L ! AKP
,Co?* 100pg-L ! AKP Mn®* 20U g
LY AKP
(9301 Muyhammad! ™!
M uhammad! !
,CU2+ C02+
(A TPase) , Na*-K* ca®* H* ,
, ATPase Na*/ K* =
Na® - K™ ATPase , ,
(141 ATP ATP (11 ATPase
Bouaricha [ Na*-K*
A TPase , Na®/ K" ATPase

) , 23

Ly P, As
Na®™- K" ATPase

K" ATPase , ATP=se Na*-K*'ATPase

ATPase

, cu®t co?? 20 4pgL
ATPase Ni%*

Na™-K* ATPase
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