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Gill Na*/K+ ATPase Capacity

Na*/H* exchanger protein
level shows a slight decrease
within the first 2 days of hy-
percapnia incubation, followed
by recovery after 4 days and
stabilization at control level
until the end of the 6 weeks
trial.

Na*/K* ATPase regulati-
on follows a similar pat-
tern on different regula-
tion levels.

Higher functional capaci-

W mRNA Expression ties are established by

M Protein Level higher  protein  and
ATPase Activity mRNA levels.

The protein levels corres-
pond to the respecitve tran-
script levels.
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Na*/K* ATPase protein "
level increases significantly 24 hours
after 2 days of hypercapnia
»\ incubation and stabilizes to
| 135% of control level at 4gays
the end of the 6 weeks
time course.
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I Experimental Procedure

7 days
Long term exposure to hypercapnia

B Na*/HCO3" cotransporter

24 hours This pattern is paralleled 2weeks

by increased transcript
and activity levels.

Individuals of Zoarces viviparus were kept at optimum tempe-
rature (10°C) before and during exposure to 10,000 ppm hy-
|| percapnic incubation (corresponding pH of 6,9).

| . [ 6 weeks .
Groups of 8 - 10 fishes were sampled for each point of the ‘ 0 05 10 5
time course. 1 Protein level relative to control value [AU] ! ‘
| [\ #) reference sample
l Gill tissue was dissected and frozen immediatly in liquid ni-

trogen.

RNA was isolated and used for mRNA quantification of
2weeks single ion transporters by Real-time PCR. |
| | E
“’ Tissue homogenates were prepared to determine Na*/K* :
. t' ATPase activity as well as Na*/H* exchanger and Na*/K* ! . -

6 weeks

ATPase protein quantities by Western blotting. —
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Conclusion & Prospects

Overall, the expression of the ,passive” transporters is reduced

during the early phase of acclimation, and is restored at the end. Even though whole animal energy consumption is not affected by acute hypercapnic incubation, large re-

arrangements in all investigated gill transporters at the molecular level could be shown.
The expression of the active Na* pump remains high during the early

phase and doubles unil the end of acclimation. Since the protein levels of Na*/H* exchanger and Na*/K* ATPase follow their respective mRNA patterns,

similar increments of Na*/HCOs- cotransporter may be predicted according to the observed higher
mRNA levels.

During early phase the Na*/HCOjs- cotransporter behaves like the
other passive transporters, but expression is about threefold at the |
end of acclimation.
Elevated Na*/K* ATPase capacities might influence the energy budget of the euythermal species.
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egulation, and excretion of nitrogenous waste." Physiological Reviews 85(1): 97-177.
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