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wavetotm to aceurately mateh the gortic waveform (Figure), and (i) preload
teduction achieved with phase | ot Valsalva maneyver (VM). In 10 normal
healthy rale subjects aged 34.7 & 5.8 (mean & $D), we studied the repro-
ducibility of this system during four consecutive preload reduction runs.

Results: VM reduces preload (end diastolic area: from 12,7 £ 1810 103
3 1.6 o, p < 0.001, ANOVA), end systolic pressure (from 99.1 3 14.8
1o 89.7 = 17.5 mmHg, p < 0.001) and LV work (stroke force: from 653.0
4 165.3 to 454.6 £ 117.0 mmHg.cm?, p < 0,001), Of the two measures of
LV systolic function, the end systolic pressure-arwa relationship was highly
nontinear (2: 0.54  0.28'vs 0.87 2+ 0.17, p < 0.001) and exhibited higher
variability ($D/mean) than the stroke force-end diastolic area retationship for
both slape {0.31 vs 0.11) andintercept (0.46 vs 0.22).Condlusion: This totally
nonvinvasive method should be useful in asseasing the systolic LV function
repeatedly in clinical settings.
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'708-6 Preload-Adjusted Maximal Power Usin
Echmrdlolgraphie Automated Border%etection 10
Assgess Left Ventricular Function

Christing M. Mahiler, William E. Katz, Srinivas Murali, Mare D, Feldman,
John Goresan I, University of Pittsburgh, Pittsburgh, PA

Preload-adjusted maximal powsr (PAMP) has recently baen validated as a
Inad ingensitive measure of LV function. The objective was to estimate PAMP
i ots with severe congestive haart failure (CHF) and naimal subjects using
automated echocardiographic LV voluine ana sinuitarsous noninvasive ar-
terial pressure. Ten CHF pts, aged 45 & 10 yrs, (LVEF 21 & 6%) and 10
notmal subjects, aged 32 2 3 yrs, (LVEF 56 = %) were studied at base-
line and with 10 yg/kg/min dobutamine infusion. LV volume by 4-charmber
view Simpson's rule and arterial pressure by a finger cuff photoplethysmo-
graph were acquired an-line. The first derivative of LV volume was multipfied
by pressure to estimate maximal LV power, then adjusted by dividing by
ang-diastolic volume squared. Volume and power examples are shown.

Norma Died
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Baseline PAMP was 0.84 - 0.63 W/mi2 in GHF pts vs, 4.18 & 1.64 Wimi?
in nammals (p ~ 0.001). PAMP increased with dobutamine to 1.55 & 1.56” in
CMF pts and 8.39 plugmn; 3.73* Wimi? in normals (*p < 0.05 vg. baseline
& normal, #p < 0.001 vs. baseling). PAMP using echo automated border
datection has potential to assess LV function.

Molecular Analysis of Left Ventricular
Hypertraphy and Remodeling
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709-1 | Echocardiographic Assessment of Left Ventricular

Systolie Function in Transgenic Mice With Cardiac
Specitic Over-Expression of Phospholamban

Brian 0. Holt, Zia U. Khan, Nancy Ball, Vivek J. Kadambi, Evangelia
G. Kraniag, Richard A. Walsh. Universily of Cincinnati, Cincinnati, OH

In vitro studies have demonstrated that dephosphorylated phospholamn-
ban (PLB) is an inhibitor of the cardiac sarcoplasmic reticulum (SR) cal-
cium ATPase (Ca?* ATPase), and that phosphorylation of this protein by
catecholamine-mediated stimulation of cyclic AMP-dapendent protein kinage
relieves this inhibition and facilitates reuptake of caleium by the SR. Ta de-
terrming the effects of PLB on in vivo LV systolic function and assess the

. stoichiometry between PLB and the SR Ca®* ATPase, 15 transgenic mige

with cardiac specific overexpression of phospholamban (PLBOE) driven by
the a-myosin heavy chain promoter, and 16 wildtype age-matched con-
trols (QON) were studied under light anesthesia with 20-directed M-mode
and Doppler using a 9 MHz imaging and 5-7.5 MHz Doppler transducer
(Interspec-ATL. CX 200). LV shortening fraction (SF), heart rate-corrected
velocity of circumferential shortening (Vefy), peak acrtic valacity (AoV) and
maan gortic acceleration (Acc) were compared at baseling (BASE) and after
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intrépemoneal isoproterenol (ISQ) injection (2 ug/gm):

COoN PLBOE

BASE 150 BASE 150
HR (bpm) 202487 482+ 69¢ 280198 431 +:95*
SF (%) LT Y 864 5¢ 35167 64 54"
Vele (cire/s) 62+19 N5:21° 42410V 10452.1*
AoV (cmis) 1.3+£129 51107 665184 925 13.0°
Ace (Mig?) 37415 §.0+£22° 29409 65416

Data are mean & SE; *p « 0.05 vs. BASE, T p < 0.05vs. CON

With IS0, the parcent increase in SR, Vof, and mean acceleration were
significantly greater in PLBOE than CON. We concluda that averexpression
of phogpholamban: 1) decreases basal LV systolic function, indicating that
a fraction of the sarcoplasmic reticulum Ca®+ ATPase in wildtype mice is
not under regulation by phospholamban, and 2) enhances inotropic, but not
chronotropic sensitivity to 8 adrenergic stimulation.

10:45

709-2 | Rapid Coordinate Upregulation of Nuclear and
Mitochondrial Gene Expression in Hesponse to
Cardiac L.oad

Gregg T. Schuyler, Temence X. O'Brien, John D. Rozich, Robert L. Kent,
Diane E. McDemmolt, Paul .J. MeBermott, George Cooper IV, Donald

R. Menick. Gazes Candiac Basearch Institite and Med. Univ, of SC,
Charleston, SC 29425

To idantify important transeripts upregulated dusing acute vight ventricular
(RV) pressure overload in the adult cat, ditferential hybridization was ufi-
fized. A moxitied Swan-Ganz catheter was used to partially obstruet the RV
outflow, under flouroscopy, creating a RV pressure overfoad. The balloon
was pogitioned such that the systemic pressure was unchanged resulting
in & same animal contral normally loaded left vantricle (LV). cDNA libraries
construced fram RV and LV were differontialiy hybrivized to seledr i3 clanes
present in the RV but absent in the LV. One upregulated clone, zonfirmed
by Narthem blot hybridization, carresponded to the mitochondrial Fy AT-
Pase subunit Fog whose sequence is encoded in the mitochondrion (Mt).
This upregulation was also demonstrated in related Mt encoded transeripts,
cytochrome b and cytochrome oxidase subunit ll. To demonstrate a coordi-
nate upregulation of mitachondrial respiratory proteins which are encoded in
the nucleus, the levels of transeripts of cytochrome G, cytochrome oxidase
subunit IV, and mitochondrial RINA processing ANA were analyzed. Again a
rapid upregulation in response 10 acute hemadynamic load was obsearved.
This in vivo effect was then tested in vitro In isplated neonatal rat ventricu-
lar cardiocytes treated with phenylephrine (PE) stimulation. Similar changes
in the mRANA levels were seen after 1-2 hr. At the protein level, Westem
analysis of cytachrome ¢ showed a significant increase within 3 days of PE
stimulation. Additionally, to carrelate the neonatal cell studies with aduit cells,
feline adult cardiocytes were stretched for 1 hour on a deformable mem-
brane, with similar results. These studies suggest both in vive and in vitro,
a cardiac regulatory mechanism that responds to hypertrophic stimuli with a
rapid coordinate upregulation of nuclear and mitachondrial genes encoding
the oxidative phosphorylation components,

11:00

709-3 | Determinants of the Variabllity of Laft Ventricular
Hypertrophy in Patients With Wypertraphic
Cardiomyopathy

Winifrad Kelsey, Antaine Abchee, Marcal Lechin, Robert Roberts, All
J. Marian, Baylor College of Medicine, Houston, TX

The hallmark of phenotypic expression of Hypertrophic cardiomyopathy
(HCM) is left ventricular hypertrophy (LVH). However, the magnitude ard
extent of LVH in patients with HCM, even in thogse with the same underiying
mutation, are variable, A number of genetic and environmental factors are
likely to influence the phenotypic expression of LVH in patients with HCM.
We have praviously shown that ACE genotypes account for 5-10% of the
variability of the extent and magnitude of LVH in patisnts with HGM. In this
study we determined the influence of gender, age, height, waight, body mass
index, angiotensinogen (AGT) genotypes T174M, and MZ35T, angiotensin 1)
receptar la (ATR1a) genotypes on left ventricular mass index (LVMI) caleu-
lated by area-lenghth method, and extent of hypertrophy determined using
a semiquantitative point score (Score 1-10). Multiple regression analysis
showed that only gender and ACE gernlypes were comrglated with LVMI
and extent of LVH. LVMI was greater in mals (n = 61) than in female (n-47)
patients with HCM (146,96 3 34 vs, 129.42 + 33, p = 0,013). Similary, male
patients had more extensive hyperrophy than female patients (socre 6.4 +
22vs 53 % 1.9, p = 0.009). Gender accounted for 4.8% and 5.4% of the
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variability of the LVMI and extent of LVH in patients with HCM, Together,
gender and ACE genotypes accaunted for 5.4, and 10.1% of the variability of
LVMI and extent of hypertrophy. Nefther AGT genotypes (T174M and M235T)
nor AT lIRa genotypes had ary influenca on LVMI and seore of hypertrophy.
MWWACEWWM&WMMWWN

the phenotypic expression of LVH in patients with HCM. The greater mag-
mituce of hypertrophy in male patients has prognostic implications. Previous
repans have shown than male patients with HOM are more likely to be vicim
of sudden candiac death than females, Our results supgest that the reported
higher incidence of sudden cardiac death in male patients is due inpart to two
genetic factors: male gender and ACE genatype. Mutations causing HCM
ana assoviated with mare extensive ventricular hypenroptry when it occurs
in the male as opposed to female gender. The combination of make gencler
and the ACE genotype DD may precispase to a higher incidetce of sudden
cardiac death in HCM.

11:15
Analysls of SERICA2 Promoter Actvty by Direct

eruhiko Aoyas, Yas\mbuﬂnrata.smmm‘omura,MuMPenasamy
Uwvwwzyol‘rokyo Tokyo, Japan; University of Cincinnati, Cincinnati, Ohio

The cardiac sarcoplasmic reticulum Ca?tATPase (SERCAZ) protein and
MANA were known to be depressed in many sityations such
as pressre-overioad hypertrophy. Molecular mechanisms controlling tran-
seription of SERCAZ are yet to be mvestigated, especially in in vivo setting.
Hero, SERCA2 promoteriuciferase (Lix) reporter constructs were injecied
mmaleﬂveanarapexdadmtratheatts.Tmmimbnlwelots&m
was evaluated by Luc assay in myocardial tissue homogenate. Transfer ef-
ficiency was examined by the expression of co-injected constitutively active
Bgal gene. F‘wst.weimededﬂwconstruﬁ.dﬂﬂlmumsisﬁmof-ﬂmp
upstream region of SERCA2 promoter and Luc reporter. Myacardial Lue
fivity was 256 & 119°, 44 £ 26%, 40 + 8, 31 £ 154,134 1% hmeshvd\er
than hackeround at 1, 2, 3, 4and5wee!caanermewﬁ*¢m.respecﬁve|y
The expression of constructs with deletions in SERCA2 prometer; -658Luc,
~284Luc -267Luc, -72Luc were examined one week after the injection, Luc
activity were 61 = 11%, 24 1 5§, 20 £ 2 and 0.05 & 0.01§ fokis of that in
respeciively. In compensated pressure-overioad hy-
pertrophy incluced by the DOCA-salt method, myocardial expression of the
~1110Lue construct was similar (75.2%) to that in Sham controls at one week,
In contrast, 4 severw ascending aortic banding (mean pressure gradient: 38
Mg under anesthesia, mortality: 40%) resulted in depressed axpression
mm*nfmm)ammmm.mWndSEﬁm
pramoter injected in vivo was maintained in compensated hypertrophy, tut
Wmmmwm(gp.coos . P <
1
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Serial Echocardiographic Assessment of Left
Ventricutar F nmlonandGemAmlyah

A lal
( and Callagen After Myocard

Akihisa Hanatani, Minoru Yoshiyama, Thu Toda, Kaname Akioka,
Masa!meeraoald.KammdeTakeudn Jyunichi Yoshikawa. First
Osam..lapa:” Goata Gy

Themposesoimissmdymtoaswssﬂleetemofammensinmypo
1 receplor antagonist (TCV-116; 10 mykg/day) on left ventricular function
mﬁgaﬂmmmammmmmmm
mteinarumllagenmwmmyocarﬁal Myocandial infarc-
tion wass made by ligation of coronary artery in Wistar rats and TGV-116 was
administered after surgery. On 1, 2 and 3 weeks after infarction,
left vertricular geosmelry was measured and mRNAS in cardiac tissue were
analyzad.LVand—cﬁamﬁcdimm(wa)andﬁmnalshmeNm(FS)
on 1 week were 9.1 < 0.6 mny and 16 & 4%, respectively, and LViDdon 3
woeks increased to 11.1 & 0.8 (p < 0.05) and FS decrvased to 11.5 4: 5%
(p < 0.01). TCV-116 provented an increase of LVEDV (9.2 -+ 0.5 mm; p <
0.01) and improved FS (17 & 5%; p < 0.01) on 3 weeka. The left ventricular
weight gignificantly increased at 3 woeks after myocardial infarction (241 &
owm).vﬂiehmmmadbymv-iwﬁaammts(amtoum p
< 0.01). The gene expressions of g-myosin heavy chain (MHC), atrial natri-
umﬁcpapbde(ANP).uansfnmmugrmm«(fGF)-m collagen types 1,
111, WV, and matrix metalioproteinase (MMP)-2 in the non-ischemic feft ventric-
ular increased by 3.0-, 6.7+, 1.6, 7.9+, 4,1, 2.1~, ard 1.4-fold on
1 waok, {p < 0.01), a-skeletal actinm NAmwadmameks
by 2.8-0ld (p < 0.01). TCV-116 significantly supprassed tha increased gene
expressions of -MHC, o-skeletal sctin and ANP. On the other hand, TGF-g1,
fwanectin, coltagen 1, NI, IV, and MMP-2 mRNAS in the ischemic region sig-

ABSTRACTS-Oral  51A

nificantly increased by 6.5, 12.0, 26.2-, 12.7, 5.6-, and 2.2+{ok, tespectively.
TCV-118 did mot affect TGF-A1, ftyonectin, and collagen |, lil, IV mANAs
in ischenmic and nonischemic regions However, it increased MMP-2 mRNAs
miweekmbommlnmdusion,TCVﬂmprmﬂed

cardiac dystunction by left ventricular mtmdelingaﬂermyocardialintamon
and the change of the properties of contractile protein. TCV-116 acoelerated
the gene expression of MMP-2, which may be contributed to prevent candiac

i1:45

-09~G Dllaled Cardiomyopathy Associated With Deficiency
the Cytoskeletal Protein Metavinculin

sde'm

Melavmﬁnsacaniacandmmmusdespwﬁcmmmmecy-
toskefetal protein vinculin, which cormects actin filaments 1o the sarcolemma
in the cefl. Metavinculin contains a 3 altemating spliced exon encoding an
additional 68 amino acids near the C terminus of vinculin, and is lowlized to
the intercalated discs and costameres of candiac muscle and membwane as-
somtedplmmmmmm In thig report we describa a patient with

dilated cardiomyopathy (I0C) and absence of cardiac metavin-
~uiin. Polymerase chain reaction (PCR) analysis demanstrated absence of
the metavincylin mMANA transeyipt isoform in cardiac fissue trom a subject
with 10 combaed 1 controls, In contrast, the vineylin ravsorit was nmsent
in both our 10C subject andd controls. PCA of genomic DNA from the 1C
subject demonstrated the presence of an intact metavinculin exon. West-
em blot analysis demonstrated absence of metavincufin but nt vinculin in

thy. Metavincuin only
mmmmacmmmmwmmnmmcymm
asmmmmmmzaw(am).mmm(w)
were normal. These results demonstrated a deficiency of wmetavinculin mRNA
and protein in a subject with dilatg canomyopathy, presumably due to a
defect in mRNA altemative splicing.
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7101 DmACEGanolypelnﬂuenwmeDevelopnmnol
lar Hypertraphy in Untreated

Jarmil Mayet, Kevin . ). O'Kane, Manjit Stsahi, Mick A. Ozkor, Heather
A. Johnstone, Neil R, Poulter, Peter S, Seves, Rodney A. Foale, David
J. Wetid, Simon A, McG. Thom. 5t Mary’s Hospitid, London and Western
General Hospital, Edinburgh, UK

Tl'enmclwnmmmeasedmmmlaﬁwmm
with hypertension. The ACE gene has been found to have 3 genotypes and
the D allele has heen found o be associated with a number of candiac
dispases, Our hypothesis was that the increased plasma ACE levels present
in the DD penotype group may resilt in an increased terdancy to develop LVH
either directly or inditectly via the effects of BP. We have addressed this issue
in a group of 69 praviously untreated lypesterisives. wmmzu
quided M-mude and Doppler echocangiograply as well as AGE
Each genotype group had simitar makyTemala ratios (If 10, (D 2210, DD
14/7), ages (11 47 £ 3, 1D 48 <= 3, DD 47 3 3 yours), BF (1163 £ 4/96 &
3,10 167 £ 4798 4 2, DD 161 4796 4 3 mmHg) and cardiac structural
and functional parameters [Joft veniicutar mass index (LVMI), 11 136 + 9, ID
132 & 7, DD 131 & 8 g/m?; EJA ratio, # 1.07 + 0.1, 1D 107 + 008, DD
1.03 + 0.07; isovolvimic retaxation time, 11 105 £ 7,10 103:£ 4, 0D 97 £ 6
m}hwﬁm%ﬂmawmmmﬁcw
and LVMI (1l ¢ = 0.56, p = 0.02, 1D v = 040, p = 0,02, DD r = 0.49, p = 0.02.
The difference in these comelafions between the 3 genotype groups was not

siynificant. .
This would suggest that ACE genotype does not exert a large influence on






