2009 4 Vol. 4, 2009
2 212-217 Asian Journal of Ecotoxicology No. 2 212-217

ATP

12 1 1 *
1. 100871
2. 450000
ATP N
ATP . ATP  « ATP B
RT-PCR
ATP . 15%0 ATP « ATP B
48h ATP  « ATP B 100ng - L™
48h ATP « 100ng -+ L™
ATP  «
ATP
1673 - 5897 2009 2- 212- 06 X171.5 X503 A

Effects of Cortisol on Na *- K*- ATPase Gene Expression in Gill of
Medaka Oryzias latipes
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Abstract Studies have reported higher levels of natural or man-made glucocorticoids such as cortisol in the aquatic
environments which may affect the osmoregulation in anadromous migration of fishes. Na*-K*-ATPase plays important role
in the course of anadromous migration which is known to be regulated by cortisol in teleost. In this study, the partial
length genes encoding the o and (3 subunits of Na*-K*-ATPase were cloned from medaka gill. The effects of cortisol on
the transcriptional expression of Na *-K *-ATPase a and (3 subunit genes were studied by quantitative real -time PCR
method. The medaka which had been acclimated to saltwater of 15%. were transferred to freshwater containing O control ,
10, 100ng L' cortisol for 48 hours. Results showed that 100ng-L~' of cortisol significantly obstructed the decrease of the
expression Na*-K*-ATPase o mRNA, which would disturb the normal hypoosmoregulation during the fish migration of
oceanic diadromous fish.
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1 Introduction ATP
2 Materials and methods
2.1
Stone, 1994 Ejaz
et al., 2004; Heberer, 2002 . >99.97% DMSO/
0.005%
Chang et al., 2007 . 2.2
Cortisol Medaka, Oryzias latipes Orange Red
Cortisone 13~65ng -
L' 9~5Ing-L™! 1~10ng - .
L' Chang er al., 2007 25~28°C 8.0mg L
pH 7.5~7.8 8.0~9.0mg- L'
Chang et al., 2007 . =16h:8h.
2.3
2.3.1
0.4~
Marshall, 2003; Fontainhas- 0.5¢g 24 6
Fernandes et al., 2003; Dean et al., 2003 . 3
15%o 15%o
ATP Inoue and Takei, 2003
Sunny and Oommen, 2001; Pelis et al., 4.7 .10d MS -222
2001; McCormick, 1995; Lin et al., 2000 . Sigma
RNA 4d
15%o ATP
0.4~
ATP 0.5g 30 6
McCormick, 1995 . 15%0 10d.
Rhabdosargus sarba
10ng - mL ! ATP a 12,24 .48 .96h MS -222
Deane and Woo, 2005 . RNA 12h
ATP RNA. 15%o0
Oryzias latipes ATP
Sakamoto et al., 2001 Inoue and 2.3.2
Takei, 2003 . ATP « 4 0.4~0.5¢
ATP B 60 5 12
RT-PCR 4 15%o0

10d
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3 DMSO 0.005%
DMSO v/v
10ng - L' 100ng - L ! Chang et al.,
2007 48h 6 MS-222
RNA.
2.4
2.4.1 RNA cDNA
Trizol Gibco BRL, Life Technologies,
Gaithersburg, MA, RNA
RNA DNAase [
RNA A260/A280
1.8 0.8%
Superscript Invitrogen, Paisley,
cDNA
2.4.2 ATP « ATP B

NCBI GenBank http://www.ncbi.nlm.nih.
gov/
Primer Premier 5 1 PCR
PCR pMD 18-T

M13
Clustal X Bury et al., 2003

ATP o B Genbank

2.4.3 PCR
PCR Primer Express 2.0
2 cDNA
PCR . 20pL PCR
Green PCR Master Mix
10pL 25pmol - L~! RT-PCR ATP
a C | ATP B D GAPDH E
0.4pL cDNA . PCR
50°C 2min 95°C 10min 40 95°C
15s 60°C 60s
PCR . GAPDH
. 96 PCR
Applied Biosystems
ABI7000 PCR ABI Prism® 7000
Sequence Detection System, Applied Biosystems,

SYBR®
Applied Biosystems,

1 ATP oA B

Table 1 Degenerate primer pairs of medaka Na*-K*-ATPase
o A and B B genes for clone

PCR /bp

5" -ATGACNGTNGC C/T

CACATGTGGTT-3’
A 1728
5'-GTANGGNAAGGCACA GA

AACCACCA-3’
5'-AT T/C/A TTCAT T/C GG
C/A/G ACCATCCA-3’

B 5'-C C/T A C/G CAG A/C/G/
T GGCTG G/C AG G/A TA-3'

639

2 RT-PCR ATP « C .
B D GAPDH E

Table 2 Primer pairs of SYBR® Green Real-time PCR Assay
for medaka Na*-K*-ATPase o C , 3 B and GAPDH E genes

5'-TCCTGGCAGAACAAGACAAAGT-3’

C
5'-GAGGCATCTCCAGCCACATC-3’
D 5'-GCAAACCGTGTGTCATTGTGA-3’
5'-GGATGCTGTCGTTGGAGAAG-3'
. 5'-TGTGGAAAAGGCCTCACTTCA-3'
5'-CAGACACGACCACACGCTGT-3'
2.5
SPSS Ver 11.5; Chicago, IL,
one-way ANOVA Tukey
p<0.05
+
3 Results and analysis
3.1 ATP « ATP B
650 ATP «
216 Genbank http://
www.ncbi.nlm.nih.gov/
DQ486033. ATP  «

Oreochromis mossambicus AAD11455 |

Rhabdosargus sarba AAT48993 |
Anguilla anguilla CAAS3714

rerio AAG27060

Danio

Oncorhynchus mykiss

AAQS2788 ATP  «
90% .87% .86% .85% .83%.
374 ATP B 124

Genbank http://www.ncbi.nlm.nih.gov/
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DQ486034.
Rhabdosargus sarba AAT48994 |
rerio AAG30273 |
CAAS53715 ATP B
74% .68% .67 %.
ATP o B

Danio

Anguilla anguilla

RT-PCR

32 ATP
15%o 1
MR
Inoue and Takei, 2003 Sakamoto et al.,
2001 . 15%o Na*-
K*-ATPase o.f3 4.7.10d
Na*-K*-ATPase o
0.004965 +0.00039.0.005212 +0.00065 .0.005599 =+
0.00072 ATP o mRNA/GAPDH mRNA

p<0.05
K*-ATPase (3
15%o Na*-
K*ATPase o 12h  0.002788+0.000367 .
24h 0.003828 +0.000275 .48h 0.003907 +0.000257 .
96h  0.00375+0.000336 . Na*-
K*-ATPase
15%o
10.100ng - L~! 48h
ATP o B 1.
100ng - L~!

4.7.10d Na*-

ATP « DMSO
p<0.05 . ATP
a mRNA 0.003614+0.000135
ATP o mRNA 0.005599+0.00072
p<0.05 DMSO ATP «
0.00338+0.000306 10ng-L"'
ATP o mRNA 0.002997 +
DMSO 100ng - L~!
ATP o mRNA
DMSO 1.
ATP B
. .DMSO
100ng - L ATP

mRNA

0.00019

0.004845+0.000353

.10ng-L™!
B mRNA

0.267933+0.124938 ,0.375102+0.074086 .

0.246513 £0.038468 .0.261427 +0.10834  0.292208 +
0.101933 ATP B
DMSO
p>0.05 .
1 15%o
10.100ng - L 100ng - L~!
ATP o mRNA
48h ATP B mRNA
Deane  Woo 2005

Na*-K*-ATPase
ATP o mRNA
Na*-K*-ATPase Deane and Woo, 2005
Madsen et al., 1995

0.007 Na*-K*-ATPase o

0.006 l

0.005 |- T
0.004 -
0.003

0.002

mRNA/GAPDH mRNA

mRNA
The ratio of Na*~K*-ATPase o

0.001

Na*-K*-ATPase « mRNA/GAPDH

O 1 1 1 1 ]
DMSO 10ng-L™" 100ng-L™"

0.50

0.40 F T

Na'-K*-ATPase 3

jan)
E @
< 2«
9 & z L
F
% Tz 0.30 ‘{
E M 5 =0T
%59 oxf
=EZ ez
S8z
*MI P g 0.10F
L8
Z 0 1 1 1 1 ]
DMSO 10ng-L™ 100ng-L™"
1 RT-PCR SYBR Green
salinity 15%o . 0.005% DMSO .
10.100ng- L™ Na*K*-ATPase «
Na*-K*ATPase 3 n=6 meanzS.D.
# DMSO p<0.05

Fig.1 Gene expressions of Na*-K*-ATPase a and 3 in gill of
medaka in fresh water, salinity 15%0 , control 0.005%
DMSO , hydrocortisone 10, 100ng-L™" exposed groups by
real-time PCR, SYBR Green detection n=6; mean+S.D.; *:
compared with the DMSO control group, p<0.05
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