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The influence of salinity acclimation on activity of Na* /K ' -ATPase
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Abstract The activity of Na* /K* -ATPase in branchial epithelium concentration of ions Na*® K* Cl~ and osmolarity in serum

of Acipenser schrenckii ~during salinity acclimation were measured and analyzed in this paper and the osmotic regulation process was
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discussed. The activity of Na* /K*-ATPase in different salinities 10 20 25 was significantly higher than that in control group

which increased by 2 or 2.5 times. Na* /K*-ATPase activities under different salinities decreased in the beginning and increased
with the acclimated time elapsing finally decreased again and tended to be stable. Osmolarity in serum was elevated with the rising
salinities. The highest value was 328.77 +26.78 mmol kg~ ! in salinity 10. Hereafter the osmolarity decreased gradually and kept

in about 290 mmol kg~!

. The value was a little higher than that in control group. In all acclimated salinities the changes on
activities of Na* /K* -ATPase and serum osmolarity showed the same trend. The concentration of K* in 3 different salinities was
rising but the difference was not significant P >0.05 than that in control. The average of K* concentration kept between 3.0 and
3.20 mmot L~'. The trend of Na* and Cl~ concentration changes in serum was similar. The concentrations of Na* and Cl~ were
elevated under salinity 10 but the difference was not significant P >0.05 than control. The concentration of Na* Cl~ in serum
under 20 and 25 salinities were not significantly different. The osmotic regulation might be divided into 3 phases by analyzing the data
in this paper. One is the stress. The obvious symptom is the decrease of Na*/K*-ATPase activities. The second phase is active
regulation which is characterized by that the Na* /K*-ATPase is activated and its activity is elevated. The last phase is the
adaptation. In this phase the Na* /K*-ATPase activities decrease again and are inclined to be stable.
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Tab.1 Average osmolarity in serum and activities of Na* /K™* -ATPase in branchial epithelium of

Acipenser schrenckii in various salinities stages mean + SD
mmol kg™' osmolarity Na*/K*-ATP pmolPi  mgprot h ~!
salinity culture water serum activity of Na* /K* -ATPase
0 87.67x1.53" 262.73 £6.22% 2.20x0.21*
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P>0.05 P<0.05

Notes Values in the same row with the same superscripts are not significantly different P >0.05
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Na*/K*-ATP
10



4 Na* /K" -ATP 447

0.05
pmol Pi
K*-ATP

Na*/K*-ATP
mg prot h ~!

1.54+£0.30

Na*/
P <0.05 7

Na*/K*-ATP
20 25 Na* /K" -ATP
10
10 7
353.33+14.08 mmot kg~!
Na* /K*-ATP
20 1

6.80+1.84 pmol Pt mg prot h
25 Na* /K*-ATP
4 d Na*/
P>0.05

-1

K*-ATP
2.3
10 20 25 4
3
K+
P>0.05 3.00~3.30
mmol L~ 2 20 25 K*
10 K*
P>0.05 Na* CI”
10 P
>0.05 20 Na* CI°
P <0.05 10
Na*® CI” 20 25
Na* CI” P>0.05

Acipenser baerii
25 7811 14-20

Gregory '

Acipenser

Julvescens

Na* /K*-ATP

3.1 Na*/K™*-ATP
Na*/K*-ATP

21

Na*/K*-ATP 222
Na* /K" -ATP
Na*/K*-ATP
Na*/K*-ATP
7210 21
Na* /K" -ATP
10
1d Na* /K*-ATP
30% Na*/K*-ATP
Na* CI-
19 20
Na* /K*-ATP
2~2.5 Na* /K" -ATP
7d Na*/K*-ATP
20 25 Na*/K*-ATP
10
Na* /K*-ATP
10
25 Na*/K*-ATP
4.0 ypmol Pt mg prot h !
290 mmot kg~!
Na*/K*-ATP
4.0 pmol Pt mg Prot h '
25
3.2
Na*® CI~-
Cataldi "7
Na* CI~-
20 Na*/K*-ATP
25 Na*
Cl™
K+
3.00 ~3.30 mmot L~'
Rodriguez %
Gregory ' Na* ClI-

K* K*



Fig.1 Changes of Na* /K*-ATPase activities in gill and
osmolarity in serum of Acipenser schrenckii

during salinity acclimation

3.3
Na*/K*-ATP
3
NaCl
Na* CI~ 2
1 1 Na*/
K*-ATP 1
20 Na+ Cl™
24 h
Na*/K*-
ATP
1 2
Na*/K*-ATP
24
Na*/K*-ATP

10

448 30
150.87 mmot L~} Na*
11 23 9
25
Na* 88.17 290 mmot kg~!
mmot L' 25 Na*
oy = 8
g0 e B s 2% £ 200
3 350 | freshwater salinity 20 salinity 25 11 - % 2
g {110 g __E180 7 8
5 00t 19 27 Lo 8
g g ¥k =~ 160 =5
g 250} e g% 163
E <. 17 g= T 140 e
200 | T 16 2% 52 =
= { - ‘}\\ 1: 22 S512 58,
E 150} gy Ay "R P i
E R Agi {4 BT R
R S ; {s &= £ 0 ey
: g/ 12 €3 5 80 8
R 0Ly _ MFHBEK serum osmolarities ? F° § ~§§
ﬂéﬂ 0 N /KATP B Na'/KATPase ] % £ 60 3 S
P S S S S S S P S S S S S Y +:d S | |
02468 0V2UBBARABLRBY = 0 1
1 Na* /K*-ATP 2
Na*t K* CI-

Fig.2 Changes of blood serum ions Na* K* CI~

concentration under different salinities
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