—F-53 —

Progressive Dilated Cardiomyopathy in Transgenic Mice with Calsequestrin Overexpression

Mpyeong-Chan Cho*, Howard A. Rockman
*Department of Internal Medicine, College of Medicine, Chungbuk National University;
Department of Medicire, University of North Carolina, Chapel Hill, NC 27599, USA

Purpose. To investigate whether alterations in intracellular Ca®* homeostasis are critical for the
development of heart failure, we characterized the cardiac phenotype of transgenic (TG) mice which
overexpress the Ca”" storage protein, calsequestrm (CSQ). Electrophysnologncal analysis of these mice has
previously shown that CSQ overexpression causes marked suppression of Ca™ induced Ca” release and
the frequency of Ca®* sparks.

Methods and Results. Echocardiography in 7 week old CSQ TG mice revealed a normal left ventricular
end-diastolic dimension (LVEDD), mildly decreased fractional shortening (FS), and marked increase in
septal wall thickness (SEPth) (CSQ TG (n=12) vs wild-type (n=7): LVEDD; 3.9620.24 vs 3.63+0.13 rom,
p=ns; FS; 3742 vs 45%1 %, p<0.05; SEPth; 1.10£0.06 vs 0.74+0.03 mm, p<0.001). Repeat
echocardiography in the same mice at 13 weeks of age showed that the phenotype progressed to one of
LV enlargement, severely depressed function and wall thinning {(CSQ TG vs wild-type: LVEDD;
4.9840.15 vs 3.7120.13 mm, p<0.0005; FS; 2342 vs 4542 %, p<0.0005; SEPth 0.76+£0.04 vs 0.74+0.03
mm). Cardiac catheterization in closed-chest anesthetized mice revealed significantly depressed basal
contractility (LV dP/dtmax: CSQ TG; 4,134+422 vs wild-type; 8,170+830 mmHg/sec, p<0.0001) with
markedly impaired B-adrenergic receptor responsiveness to isoproterenol. Biochemical analysis revealed

a 36 % decrease in B-adrenergic receptor density and a 50 % decrease in basal and isoproterenol
stimulated adenylyl cyclase activity.

Conclusion. Overexpression of calsequestrin results in an initial phenotype of concentric hypertrophy and
preserved function, which rap:dly progresses to dilated cardiomyopathy. These data suggest that chronic
alterations in intracellular Ca* homeostasis are important pathological elements in the transition from
compensated hypertrophy to decompensated heart failure.

— F-54 —
AUY YABA oM ofdxA FE AAF F REAYL A¥ BR AT
sRYRT o sdet Waeta
BFO, 038 MAY, AYE, YUY, oA, WYL, Ny, YT, AYF

HE: obd Mg AFME EAste Ay F&A o 2H831e] potassium channeld §#43A17 @5 8§37
By HEE JAATIE AL o e 12U 6RE BEA ofF FA eV wEY P A
Uz BE A9 HoEY(Maximal hyperemia)® €2 F it #F& Foisd 2 e AR qui
i3 2 =FE F 7 Urh
23 gy Ao BEUzdEgE NNEF oldxeAE I4 HYFAdse] @gFEYe] HUFEE UG
Aejol M AAFA, BEAY, HUES W AAsAs g BEsr] Gl
ury: PEURGS e Agstel RET Yol e BEY AT JHEE AUF F £37] DAY, 9§37
fsugh W BEUY, ASETE VIS dUsge] 2UE T ohuxA 1S0xg/ke/min £FL2 1H30
2UdH F£3 Bostd A2 PAuoly YAFH 747 wEAYG, $37] 259G, BT #FAY, YIEE
4 AHE WEE d&A oz 7188 ojdAl Fof A¥] WHHH ¥ UL
U HEA AA8a 89E diydes dglen da 39, H92 Swelyien HF dY 61134, HT HyHFo
wae B 551449 <l ©olF ZYYel AU @2lE beldtt BE AN BEUAxPeE AgEde
o BEARGSAAN YAy AR ¥ gRAF] 300, F G# Aol 144, 50x0 Yite] AU ohe 4
o olF 3ol AH2EHgaPolM A AU FE BRI 1494 Stent 4 ¥4
A% old xS F£53] HYRe F o |B30E F=9 FT4e] dAHey Rzt F4& 2BUA 28302
u 1 24L AR FF 64(75%), FF 14(125%), FF 244(25%), HAYA 14(125%), TF4 24
(25%)9ch HEA YABA 8ol obulmd 150ug/kg/min $Fo2 43 PR 18302 FEFULL
frelsta Basgn 2id Y4FEE FASA FAsRe] 28302 F Fo Fo2 HRIAUY. o=
F568 ANRdF degouste AU Az FAA=Y 7 29 (25%) of A 1t
A olundg Yy SENIHo] e FA0A BFEY HUSYUR Yodle by¥or Ydon F&o A
ZEHPLW VEULE T2AFR AUEFE FIAIIE FEo YYPEFTAE L2 dAsA gAY
AujE A FY 240 E5E & F UE SEZ 47 €

-S 233-



