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Low Doses of Ouabain Stimulate Kidney Tubular Cell Proliferation under
Serum Deprivation Condition Via Activation of PI3K/Akt and ERK1/2*
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ABSTRACT Objective: To study the effect of physiologic concentration ouabain on OK cell proliferation and to analyze its
mechanism. Methods: OK cells cultured under 0.2% Low Serum Culture Medium were treated with 1-30nM ouabain. Brdu incorporation
assay and MTT methods were used to detect OK cell proliferation; Western blot was used to determine the phosphorylation of Akt and
ERK of OK cells; LY294002, the PI3K/Akt specific inhibitor, and PD98059, the ERK1/2 specific inhibitor, were used for interfering
PI3K/Akt and ERK 1/2 signaling pathway and observed their effect on ouabain induced OK cell proliferation. Results: Low dose ouabain
(1-30nM) stimulated OK cell growth. Ouabain could increase the phosphorylation of Akt and ERK in OK cells. The increase of OK cells
proliferation by ouabain was inhibited by PI3K inhibitor L'Y294002 or ERK1/2 inhibitor PD98059. Conclusion: Low dose ouabain
promoted OK cell growth. PI3K/Akt and ERK1/2 pathway have some effect on regulating this effect.
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Fig. 1 Ouabain promoted OK cell proliferation

Note: (A) Phosphomolybdic acid colorime assay for Na'-K*-ATPase
activity.( B)MTT assay was used detecting the effects of ouabain on OK
cells. (C) BrdU staining of cells treated by 10nM ouabain for 24 h. (D)

Proliferative effects of ouabain treated OK cells for 24, 48 and 72 h.

Mean + SEM, n =8, **P<0.01 vs 0 nmol/L.
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Fig. 2 Effects of ouabain on phosphorylation levels of ERK and Akt
Meant SEM, n=6. *P<0.05 vs control, **P<0.01 vs control

2.3 LY294002 F1 PD98059 #P il ke BB [F X4 OK 2 fifl i {2 1 78
L

22 SCHRMA 5 3%, B LY 294002 1 PD98059 43 il 45 5
PI3K/Akt Fl ERK1/2 J# M i& 4. OK Mg A LY294002 (15

pM)AEFE 15 min 53 hn A PD98059 (30 wM) A3 30 min )5,
JIA 10 nM 1 P PRI AR S35 5% 24 h, SR MTT A6 I 1 £ 15 %6
OK 251 M VE T o 45 SR W , A L BB T OK 4l i)
HEgE, H LY294002 410l e LR B FR B AR T . R A
LY294002 fifm: EL R BEZH AR HE , LY 294002 1116 e 4 DR ) i 38
B I (P<0.01); [AlEE, 30 WM PDI8059 1t 2 41 fi] 11 L PRI 14
PRIGFHAE FH(P< 0.05)(& 3).

Quabain (10nM)
160 gy
T M0 | ) N
£ ++
S 120 | _I_ L
S 100 |
a8
z 80 1
g 60
Z 40t
[
© 20t
0 . ' \
C Veh LY234002 PD98059 LY294002 PD9I8059

3 1Y294002 #n PD98059 #P ik B2 E Xt OK £ A &5E i 12 #E 4
Fig. 3 Proliferative effect of ouabain on OK cell proliferation was
inhibited by LY294002 and PD98059
Mean + SEM, n = 8. *P<0.05 , *** P<0.001 vs control;

+P<0.05, ++P<0.01 vs ouabain treated group
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