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Low concentration of ouabain elevates intracellular free calcium in guinea pig ventricular myocytes: the possible

signal transduction pathway

XIONG Chen' ,WU Yan-zhao* , ZHANG Zhe ' \WANG Yong-li'" (1. Department of Pharmacology. Hebei Medical University,
Shijiazhuang 050017, China; 2. Department of Otolaryngology, The 4" Hospital of Hebei Medical University, Shijiazhuang
050017)

[ABSTRACT] Objective: To study the effect of low concentration of ouabain (OUA) on intracellular calcium concentration
([Ca®" J)) in guinea pig ventricular myocytes and to understand whether low concentration of OUA can increase [ Ca’®" J; through
Na®, K"-ATPase channel. Methods: The guinea pig ventricular myocytes were obtained by enzymatic digestion and the [Ca®" J;
fluorescent density of individual myocytes was observed under confocal laser scanning microscope. The isolated ventricular
myocytes were then incubated with different concentrations of ouabain(10 7,10 %,1077,10 “mol « L™'). The sediment was
subjected to Western blot analysis to assess the phosphorylation of Src by OUA. Results: In normal Tyrode’s solution and
Ca®" -free Tyrode’s solution, OUA (1X10 -1 X 10 *)mol « L™ 'elevated [Ca®" J; in a concentration-dependent manner, with
the elevation in normal Tyrode” s solution more obvious (P <C0. 05). Genistein (GST) (1, 10, 50, and 100 pmol « L™")
abolished the OUA-induced increases of [Ca®" J; in a concentration-dependent manner. There were two tyrosine-phosphorylated
bands, with the molecular weights being 120 000 and 70 000. Compared with control group, the densities of the 2 bands in all
OUA groups were significantly higher (P<C0. 05) and GST could obviously inhibit the elevating effect of OUA. Conclusion:
Low concentration of OUA may promote opening of Ca?" channel and release of intracellular Ca’" , and subsequently elevate
intracellular free calcuim through phosphorylation of tyrosine and activition of OUA/Na™ ,k*-ATPase/Src signal transduction
pathway.
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BEELH (OUA,L 100 pmol/L, — Fft 3.0 3F) Al Na ™,
K"-ATPase 454 7] @ 14 OUA/Na',K"-ATPase/
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1.1 #H&5RA OUA thEIE Sigma 24 AL, 2
B AR, 6 S BRI i i B 100 mmol » L'
FIERERE , I AE T —20°C B oK AR . B B BT . taurine,
HEPES.EGTA |, =558 E (GST) ¥ H Sigma 2
A, P-Tyr (PY99) :s5¢-7020 3 [E Santa A, T4 G
WA B i) (g/L): NaCl 8. 18, KCI 0. 4, MgCl,
0.203, HEPES 2. 38, glucose 1. 98, F§ NaOH ¥ pH
7.4, KB M ECH (g/1): KOH 3.366, KCI 2. 982,
KH, PO, 3. 402, MgSO, 0. 360, glutunate acid 4. 414,
taurine 1. 25, HEPES 2. 38, EGTA 1. glucose 1. 98,
A KOH # pH 7.4, IE% G IKH. 8B & RN
CaCl;1. 8 mmol/L, & H & fi# ¥ (100 mD):1% noni-
dentp-40,1% 2 % 1 8 & 44, 150 mmol 5 1k 44, 1
mmol EDTA ,1 mmol PMSF,1 mmol NaF, 1 mmol 41
241 .50 mmol Tris-HCl (pH 7. 4) . 10 pg/ml aprotin-
in, 10 pg/ml leupeptin,

1.2 &R BRI TN KB, MRS,
KRBt 300~500 g, i1 T Jb BERE 2 286 3 ) bl
PR (B #IES . DK0509068) . #k Wang %M (7
LR B O ENAM, 10 g« L' SE 240 (40
mg + kg DM E SR BOOIERE A 2~3 mm H
TR KA TS & R P, B H T Langen-
dorf % & b A7 T S PkVi 47 HE Uit , HE I W LA 4l 4R M

LRI 37°CEAT EHE N 6~8 ml/min, &Y
PR, DLEES S ICIOE R 5 min J5 ., & RE
fitf 0. 33 mg/ml i JC45 5 [C W e &2 0E I, & 00 Ik A
BOBCR BT KB WP, 38R, FAE 4T, L 200
HIg Mok, PR 8 . 40 25 i 4l il 7 KB W
T ACHRAE . I A 5250 3 HE U 405 2, 7% 40 il 43
BJE 16 h 520,

1.3 Fluo3-AM % # 45 &5 89 K B0 % JL20 A H
&7 0.03% pluronic F127 i Fluo3-AM i1 2% (& ik
J¥ 4 20 pmol/L) Z R 37°C 60 min, #k )5 FHICHS
B IR PE 2 R UIBR L 40 M0 4 Fluo3-AM,

1.4 [Ca*" Jie#em i3k Fluo3-AM J& . 1 F A
ALY 0. 2 ml FIRE A, A R S0 M L B AR
AR AR A0 B T 5250 . BOLE S Mo RER
W8 £ 5t & 5 (Biorad Lasersharp MRA2, Oxfordshire,
UK) W H0OE, & 3K R 488 ~533 nm, &5 F AT
YN E (FI—FL,) /FI, X 100 % # s, Hiif FL %8
TS B L FL Ros 255 OO, A I
SR 5 s F—5K .4k 50~120 7K,

1.5 BASEN@EEaRR W08 IEH K
FRO = WLAH AR QN Al . 45 7 AWMk B2 (10,10 °,10°°
mol « L™ OUA X 10 * mol « L™ OUA+GST
(100 pmol/L) W H 2~5 min JFBVLHE, T 1 ml
L R AT 250 ] BRI KIBRTCE 15 min, ] 1H]
BIRY,4°C 10 000X g B0 10 min, /MO W |
T —20°C - 77,

1.6 Western i #&m WK EHENS RS i
WIR2),100°C K 4 min, B H EE R, SDS-PAGE
LI G Tl W A 7 e A P ot 7] B R
KW IR 30 min, PVDF 576 B i it 2
min, ZZIK VRS 2 Wa B TREBI TR 20~
30 min. ¥ PVDF BV 76 BERE I L il A e B B Dk A
M, 4°C # 4T Western ER B2 #7 (90 V, 180 min) #f
PAGE W) 15 % 2] PVDF I L, 5% i I§ 43 %
B 37°C 1 ho A 5% B G W3 8 46 B PY99 Bt fk
(TAEWMEN 1 2 200),4°CiF K., TTBS YEiE 3
WA F AR i Pt Al 225/ R 1gG) . 37°C
1 h, TTBS % 3 %, DAB & (il &t f7 . H
AL IC SR,

1.7 it Fam SLIRERHH r+s Fox.4lH
FLHRH ¢ K56
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Tab 1

Effect of different concentrations of OUA on [Ca’' J; in isolated guinea pig ventricular myocytes

Concentration of OUA

Normal Tyrode’s solution

Ca?" -free Tyrode’s solution

(cp/mol « L1 n (FI—Fl,) /FI, (%) . FI—Flo) /FL (%)
10 6 16.7£6.8 10 9.19+£4.73% 4
1077 9 26,044, 77" 11 20,755,274
1077 6 183.0£101. 0" * 10 85. 79464, 7" * 4
106 6 295.0+172.0" * 9 231.00+26.0" * &

Control 9 0 9 0

The change in [Ca?" J; is represented by ratio of (FI—FI,)/FIl,. ** P<C0. 01 ws control; £ P<C0. 05 vs normal Tyrode’s solution

2.2 JEEWEKRZRT M GST F OUA F &S M
mia[ Ca® |89 % " GST(genistein, — e 504 &
F I 2 Tl ) P31 5902 9 B A 30 min J5 L AT B
# 100 pmol/L B GST W & #Y 40 i T 5 4> B W
OUA10 *mol/L) B FFEE N[ (—1.9£6.7) % wvs

(25.3+5.7) %, P<C0. 01],1fi 50 pmol/L [ GST
I 7 014 200 L FT 43 B BT OUA (10 *mol/L) 19 T+ 45
B[ (0. 8+ 7.6)%, P<C0.05],10 pmol/L,1
pmol/L i) GST WX OUA (10 *mol/L) iy F+ 55 %%
TG B M [ (14, 248, 9) YoM (17.5+3. 1) % .

B1 A—BEROCENABERRRE OUA TRXAFENLE
Fig 1 Fluroscent intensities of control(A) and OUA 10~°(B),107*(C),

1077 (D), and 10 *mol/L(E) group in normal Tyrode’s solution in ventricular myocytes of guinea pig

2.3 IRFE OUA 3 RS F I i W B 28R &
G BB AL o BEIR AL I AR 2R 1 7R LUk T
H LA XT3 T8 S 120 000 FT 70 000 ) 45 kAT
H 120 000 Pk 2 B BIMEXF HELL (5 17541 516) 5
107" mol/L OUA 4H (7 584+1 839).10 % mol/L
OUA #1 (7 229 + 1 704),10 * mol/L OUA 4]
(7006+1 362)F B3 25 (P<<0. 01,145 10"
mol/L GST+10"* mol/L OUA 4 (5 563+1 262)
TG it 2 5. H 70 000 UK H 25 BE L B X IR 4H

Mr Control 10~ mol/L OUA

120 000

70 000 ——

(5632+1993)5 107" mol/LL OUA #H (7 913 +
1619),10 ° mol/L OUA #1(6 543+2 127),10 °
mol/L OUA 4 (6 35941 861) A B % 2 F (P <
0.05),1M %5 107" mol/L GST+10"* mol/L. OUA
H(5654+2106) LG 2R, KL E OUA
YIHe Ml Src A X 4> i & S 120 0001 70 000 B
AW TR AL 55 11 %8 B 55 9] Pk X B4 I 25 T o (P <<
0.05), MM GST #] & F M OUA 9 I & &% 0 (&
2),

107 mal/L GST+
10°% mal/L OUA

107" mol/L. OUA

2 AERE OUANMBEEREABBRUHZI

Fig 2 Concentration-dependent effects of ouabain on protein tyrosine phosphorylation
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WEEE 2 GV B St 35 0T 78 14 50 JE 0 46 T g 1 [)
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Na' ., K'-ATPase )45 5% & 2> [ Na® 1;, #F 1 fff
[Ca”" LR W 4 1 8 B X DA A B IR v J32 50 17
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[Ca™" TR0 L% A -5 4 118 306 ) OG5 PR 3L TR 4 L IR
VR O s 3 ] s AR 3 0 L Ca™ i e e
OUA 7EIE % 5 R M JC 85 5 TQH 3 0T e B 44K ot
BIFFE[Ca® ] B4 OUA 10 *mol/L B} F- 5
[Ca™" ] Al £ 40 o 22 4 A5 8, 75 C 45 &5 [CW|
OUA(10 *mol/I) FE [ Ca™" T3 2>, 2 /8 OUA
Frm[Ca®" R T 45 3t , b 5 P A5 AT G

Haas %% & 8. 4B 1 8 & B 1 OUA (100
pmol /L) W] i i S0 R 26 1 B R AL . B TS RAS, #F
— 2 O 22 24 D0 Ak Y B U (MAAPKs) o 11 30
MAPK A 38 i3 248 Na™ , K™ -ATPase fJ I 5% 12 7
fiE B S 38 38 ) Be g [ Ca®t ] T, IR T A
[Ca®" ],k — 0% MAPKSs, i B il — N6 EF L A
Ik OUA 100 pmol/L Al i 2 OUA/Na® , K-
ATPase/Src/EGFR/RAS g8tk #2 7+ i [Ca*t ] H
AT AN AR Na™ F1 K07, HLEE A & R
AT 1) 70 X 4 P TG B S R T AR S G A
SRR P 2 R VR A R R GST Al B WAl OUA
Xof 248 L PN 1 T o 4 ARG BE B OUA AT i i %2
iR B W IR A L F — 20 U B AE IR MR B 1) OUA FH
[Ca™" i 5 5 5% 3 v B I 20 1R I i | 224
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