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Calcineurin is involved in signal transduction of myocaridal remodeling in

patients with congestive heart failure

HU Hou - xiang, GAO Xing —yu, LI Zhi — ming, LI Xiao - ping, LUO Yong
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[ABSTRACT] AIM: To investigate the involvement of calcineruin (CaN) signal pathway mediated by angiotension

METHODS: 39

patients of mitral valve disease with CHF were randomly selected and 30 cases of healthy persons were included as controls.

II (Ang II ) in the myocardial remodeling mechanism in patients with congestive heart failure ( CHF).

Cardiac function parameters were measured by echocardiography. Concentration of Ang [l in plasma and myocardial tissues
were determined by radioimmunoassay. Immunoprecitipation was used to assay the protein expression and phosphorylation
CaN, nuclear factor of activated T cells (NFAT; ) ,zinc finger transcription factor (GATA,) in myocardial tissues. The mR-
NA expression of B — myosin heavy chain (§ — MHC) was measured by RT — PCR. RESULTS: The Ang Il concentrations
in patients with CHF were positively correlated with the parameters of the cardiac dialtion respectively, but negatively correla-
ted with the paremeters of cardiac function. Compared to the control group, protein of CaN and GATA,, phosphorylation of
CaN, and B - MHC mRNA expression in myocardial tissues in CHF groups were highly expressed and their expression were
positively correlated to the levels of CHF, but the phosphorylation of NFAT; was negatively correlated with the levels of CHF.
CONCLUSION: CaN signal pathway may play important roles in the myocardial remodeling in CHF.
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3 FitFEsE

BB Bl A E + iR (2 2 5) R, LA
SPSS GE itk {47 5 22 20 HT o KL RAH R 23 #T o
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1 ORBEEKRER

OYIEE T M4 IVRA MK F O HL Ang
¥R B T IE R X IR (P <0.01) , BT REE AL
HEBZHHEmM(EL),

F1 ORBEMRFOMNEASR Angll KF
Tab 1 Angll levels in serum and myocardium tissue in patients

with congestive heart failure (% +s)

Group Serum(ng/L)  Myocardium tissue(ng/g)
Normal 278.21 +64.76 245.30 +26.10
I /NYHA 482.92 +122.43™  368.10 +84.10™
IM/NYHA 507.85 +70.03 ™ 381.20 +47.00 ™
IV/NYHA 589.25 +28.70™ 391.60 +20.64 ™

Normal serum (n =30) , normal myocardium tissue (n =8),
II/NYHA (n = 12), II/NYHA (n =15), IV/NYHA (n =
12). ™ P<0.01 vs normal group.

ODHFEERN, AFROIHREA IR R ER, O
IheEM2: , HTR & LVEDd # &, LVEF.FS.CO % CI
BAR(FE2)

x2 OEBEREEEHH
Tab 2 Clinical data of different groups in patients with different cardiac function (% +s)

Group HTR LVEd( mm) LVEF(% ) FS(% ) CO(L/min) CI(L/min * m*)
I/NYHA 0.47 £0.03 48.7 £6.7 53.0+3.8 29.9+3.3 4.3+0.8 2.83+0.27
M/NYHA 0.56 +0.06" 57.7 +7.6" 42.6+7.7" 27.7 +6.9* 4.0+0.5" 2.76 +0.53"
IV/NYHA 0.65+0.08"*  61.0+9.8%~ 30.4 +7.5"424 18,2 £5.8"4 3.3+0.3%22 2 08 +0.24"4

I /NYHA group(n=12) ,lI/NYHA (n=15),IV/NYHA (n=15). *P <0.05, P <0.01 vs II/NYHA group; “P <0.05,

24P <0.01 vs IV/NYHA group.
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Fig1 CaN protein expression in patients with congestive heart
failure. n =8.
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CHF .0 JIZH4 CaN BEBR L4552 BRI iR
R HTRIEEE (A, mm?) , X HEZH 1. 68 +0. 13 .23
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SEZE(P<0.05 5% P<0.01), .0 I 6EE 4L CaN
BERRALZERIE (& 2) o
Normal II/NYHA I/NYHA IV/NYHA

Fig2 CaN phospholation in patients with congestive heart fail-
ure. n=38.
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4 DALZELR NFAT, EQARIERBEERL

R VIIEE AN CHF &35 0 JL4 4 NFAT, &
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HEx AT REZER(P>0.05) (K 3),
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@ 120 kD

Fig 3 NFAT, protein expression in patients with congestive heart
failure. n =8.
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NFAT, B8R BE.C D) RE B ALz e 55 (B 4) o
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B3

@y qssmsossy Phospho NFAT,

Fig4 NFAT, phosphorylation expression in patients with con-
gestive heart failure. n=8.
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BRI, AR L8R R G0 i BOLE (4,
mm?) X BE 4 0.99 0,09, LI [T G 41 1.46 =
0. 13 L.OIHREMZR4H 1. 91 £0. 38 UL IIAEIV R4 2. 46
+0.17, FOEHGBAML TR ZEER (P <
0.05 8 P <0.01), FE.LINAEEAL GATA, HH KK
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B— 46 kD
Fig 5 GATA, protein expression in patients with congestive
heart failure. n =8.
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Fig6 Expression B — MHC mRNA in myocardium of patients
with congestive heart failure. n =8.

6 LARBEEOCINALR B-MHC mRNA
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i FEH, CaN — NFAT, — GATA, {5538 # B9 #% 7l 58
RHBEYHZ—.

MHC B L L2 Jfd BE B B ORI 47 4 45 78 Y T
o AGIREY,B - MIBREAEEREH B,
UiBH RAS i i B4 CaN — NFAT, — GATA, § 5
B, BT WIBRE B G LILBS, #E— B0 T
Ao WL, FATIAN RAS W3, H B MM T
Ang I1 ¥ BEH)38 N, 5 BUE5 UK CaN - NFAT; - GA-
TA, {558 B MBS , 76 CHF B O LE W 7l 68
EEEZE, X (RS 8 B REA A0l 4l .
WA A o

(& % x ®]

[1] Moldentin JD, Lu JR, Antos CL, et al. A calcineurin
transcriptional pathway for cardiac hypertrophy[ J]. Cell,
1998, 93(2) : 215 —228.

(2] 3 &.%KME, AN, % FSEEHEA R a2
AOUABEERPERLT]. PERBEABRRRE,
2001, 17(9) : 879 -881.

[3] #kfg, BLER, B2, %, F58Eh5 R E X0 L4
MAEKRZm[T]. A0 mE R A, 2001, 29
(1): 46 -48.

[4] LiX, Yang Y, Hu Y, et al. 3,B¢ — Fyn signaling pro-
motes oral cancer progression [ J]. The J Bio Chem,
2003, 278(43) ; 41646 —41653.

[5] Zhu ZM, Zhang SH, Wagner C, et al. Angiotension AT,
receptor mediates calcium signaling in vascular smooth
muscle cells of AT,, receptor — deficient mice[ J]. Hyper-
tension, 1998, 31(2). 1171 -1177.

[6] Yatani A, Honda R, Tymitz KM, et al. Enanced Ca’*
channel currents in cardiac hypertrophy induced by activa-
tion of calcineurin — dependent pathway[J]. J Mol Cell
Cardiol, 2001, 33(3) ; 249 —259.

[7] Molkentin JD. Calcineurin and beyond; Cardiac hyper-
trophic signaling[ J]. Circ Res, 2000, 87(5): 731 -
738.

[8] Diedrichs H, Chi M, Boelck B, et al. Increased regulato-
ry activity of the calcineruin/NFAT pathway in human
heart failure[ J]. Eur J Heart Fail, 2004, 6(1) ;: 3 -9.

[9] Hasenfuss G. Alteration of calcium — regulatory proteins in

heart failure[ J]. Cardiovasc Res, 1998, 37(1) : 279.

Williams RT. Calcium: outside/inside homeostasis and

signalling[ J]. Biochem Biophys Acta, 1998, 1448 (2) .

153 - 165.

Wilkins BJ, Dai YS, Bueno OF, et al. Calcineruin/

NFAT coupling participates in pathological , but not phys-

iological, cardiac hypertrophy[J]. Circ Res, 2004, 93

(1): 111 - 118.

[10]

(11]



