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Effects of abrupt salinity changes on the carbonic anhydrase
activity in the tissues of Litopenaeus vannamei
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Abstract The effects of abrupt salinity changes salinity of 5 —25 on the carbonic anhydrase CA activity in the
pooled gills and antennal gland and hemolymph osmotic concentration of Litopenaeus vannamei were investigated in
this paper and the carbonic anhydrase activity was measured by the means of improved delta pH method. The
results showed that 1 the CA activity of the pooled gills didn’ t change significantly in 4 days after abrupt salinity
changes with the activity level of 21.68 £1.25 pmol CO,/ mg min . CA activity increased from days 5 — 11
after abrupt salinity changes and the peak activity of 43.03 +2.82 pmol CO,/ mg min appeared on day 10

and the activity reduced to the same level as the beginning of experiment on and after day 12. 2 the CA activity
changes in antennal gland were similar to those in the pooled gills however the time that the CA activity of
antennal gland began to increase was 6 days later than that of pooled gills. 3 the beginning time of CA activity

increase of antennal gland was related to the time of CA activity decrease of pooled gills. 4  Litopenaeus vannamet
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was a strong hyper-osmoregulator when salinity was low.

Key words shrimp carbonic anhydrase enzyme activity salinity change gill antennal gland osmoregulation
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Fig.1 Time course of changes in carbonic anhydrase activity Fig.2 Time course of changes in carbonic anhydrase activity
in the pooled gills of Litopenaeus Vannamet in the antennal gland of Litopenaeus Vannamet
acclimated to salinity of 5 and transferred acclimated to salinity of 5 and transferred
to 25. Mean+ SEM N=6-9 .T= 26+1 to 25. Mean+ SEM N=4-6 .T= 26+1 <C
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Fig.3  Time course of changes in hemolymph osmotic
1 concentrationin Litopenaeus Vannamei
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Tab.1 The comparison of blood and medium osmotic concentration for the aquatic crustaceans
mmol/kg mmol/kg mmol/kg
Callinectes sapidus 5 624 165 459 4
Penaeus chinensis 4.5 587 114 473 22
Pacifasticus leniusculus 365 20 345 10
Carcinus maenas 8 350 2
Callinectes similes 5 250 2
Litopenaeus vannamet 5 612 127 485
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