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| 831-3| B-Adrenergic Stimulation induces Cardiocyte
Apopto?l:‘wmch is Not Mediated by an Increase in

Y. Shizukuda, E.H. Sonnenblick, D.L. Geenean, A.C. Borczuk, R.N. Kitsis,
PM. Buttrick. Albert Einstein College of Medicine. Bronx, NY. USA

: Both porsistent tachycardia and fi-adrenergic shmulation cause
progressive hean failure. Toexplore possibie mechanisms, we asked whether
either atimulus waa associated by apoptotic myocardial coll foss.

Methods: Four groups of mats treated for 24 hm were compared. Con-
trol (C): Isoproterenol (Iso) of either 40 kg or 400 ng/kgMr via Alzet
winipump; mechanical pacing (500 bpm). Following treatment, hearts were
formalin fixed, embedded in paraffin and cardiocyte apoptosis (Apo) was
ovanlumed using TUNEL method on 5 sm sections from the mid-ventricle
wail,

c is0 400 180 40 Pacing
HA (hpm) 424116 81721 487 ¢ 8 508 5. 6°
SBP (mmbg) 8518 82:2 847 97+ 6
Apo {per area) 03103 79125 OR: 05 17:07
ADO {per ceits) 004 + 0.04 1261039 0.13 £ 008 023+ 008
Number of ats E] 4 [ 5

(Data are mean + SEM. SBP, systolc biood pressure, Per area; pcvcmé. per celis; per
10.000 cantiocytes, p ~ 0.05vs. C).

HR was increased by lso 400, fso 40, and pacing. SBP was similar
amongst all four groups. Apo was increased by I50 400, but not any the other
freatments.

Conciusions: Thus, 24 hours of continuous f-adrenergic stimulation in-
duces significant cardiocyte apoptosis and this effect is not mediated solely
by an increase in HR.
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Atterations in Myocardial 3-Adrenoceptor Subtypes
and Signal Transduction Pathway in Nerve Growth

Factor Overexpressing Transgenic Mice

E. Dong, A. Brood, H.J. Federoft, C.-S. Liang. University of Rochester
Medical Center, Rochester. NY, USA

Background: We have estabiished a transgenic mouse model in which seiec-
tive overexpression of narve growth factor (NGF) resufts in cardioselective
sympathetic hyperinnervation and cardiac hypertrophy.

Methods: To determine whether the cardioselective sympathetic hyper-
innervation alters the norepinephrine (NE) uptake function and myocardial
#-adrenoceptor (#AR)-coupled adenylyl cyclase signal transduction system,
we measured cardiac NE uptake site density (fmolimg) by 3H-nisoxatine bind-
ing, total SAR and 43, , 8 subtype density (fmolimg) by '¥51-iodocyanopindolol
radioligand assay, dissociation constant (K,, nM) of the gAR for isoproterenol,
and maximum increase in cyctic AMP (CAMP, pmol/mg/min) produced by iso-
proterenot in 4 week-okd controi and transgenic mice.

Results:
NE-uptake SAR o) ®, CAMP
Coatrot 186 £ 55 35+ 5 1242 0.17 £ 0.05 46208
NGF 1706 + 221" 5545 28:3 0.39 + 0.07 16102

Values are means + SE. 'p < 0.05, vs. Control. N = 11.

Conclusion: Cardioselective sympathetic hyperinnervation in the trans-
genic mouse causes an increase in NE-uptake sites, an increase in fAR
density, and no change in $,AR density. The adenylyl cyclase response
to isoproterenol, however, is reduced, probably because of the marked un-
coupling of SAR to G-protein. The findings show that increased cardiac NE
causes #AR subsensitivity without receptor downregulation.
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Age-dependent Decrease in Human Cardiac

B-Adrenergic and Muscarinic Receptor Function: In
Vitro and in Vivo Study

0.-E. Brodde, K. Becker, J. Jakubetz, U. Konschak, U. Poller, J. Radke,
H.-R. Zerkowski. University of Halle-Wittenberg, Halle, Germany

In ageing cardiac g-adrenergic receptor (AR} function declines while little is
Kknown on muscarinic M»-R changes. To study possible mechanisms of g-AR
and Mz-R changes with age we assessed a) in vitro in right atria (RA) from
91 patients of different age (5 d-83 yrs) without apparent heart failure 8-AR
and M,-R densities. 10 ;M GTP. 100 M isoprenaline (1ISO). 10 mM NaF
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and 10 mM Mn*"-activated and carbachol (CAR 10 nM=100 ;M)nhibited
adenyly! cyclase (AC) activity and b) in vivo in 6 young (<30 yrs) and 6
alder (B0 yrs) voluntears ISO-infusion (3.5-35 ngkg/min)-caused increase
an‘: ?:;:nzepmo (PIR 0.32 and 0.64 ;g i v. bolug)-caused decrease in hean
@l R).

Results: 1) f-AR: In vitro fi-AR density and subitype digtribution did not
change while GTP. ISO. NaF and Mne*-activated AC declined with age. In
vivo 1SO-infugion evoked MR-increases ware not different between young
and eider volunteers; after pretreatment with atropine. however, IS0-evoked
HR-increases were markedly enhanced in youns but not in ekler volunteers.
2) Mx-R: In vilro M:-R density was significantly negative correlated with
age: concomiiantly CAR-evoked AC-inhibition dectined with age, In vivo
PIR-induced decrease in ISO-evoked HR-increase was significantly reduced
in the elderty.

Conciysion: In human RA A-AR and MR function decreases with age.
The A-AR decrease is due o a reduced activity of AC-catalytic unit the M: R
decrease ia due t0 a reduced R-density. The decrease in M-R density is ac-
companied by a blunted nagative chronotropic response to M,-R stimulation
in vivo. while the dacrease in 4-AR function can be demonstrated in vivo only
when the countemregulatory action of parasympathetic activity is removed.
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[831-6] Echocantiographic and Histopathological
‘ mmmamamcu% ic Mice
Over-expreasing the Human 31-Adrenergic Receptor

J.D. Port, H.D. Weinberger, J.D. Bisognano, O.A. Kmudson, T.J. Bohimeyer,
A Pende, M.R. Bristow. Uriversily of Colorado HSC, Denver, CO. USA

Background: The p1-adrenergic receptor (A1-AR) is contral t© regulation of
myocardial contractiity. Inthe failing heart, the 51-ARis chronically over-stim-
ulated due to high concentrations of norepinephrine. Therefore, we wished
fo examine the effect of constitutive #1-AR qver-gxpression in myocardial
tissues.

H&E) were examined at 4-5 months {young (yng)). and 8-20 months of
age (oid).

Resufts: Old TG mice had significantly greater left ventricular chamber
sizes in both systole (LVIDS) and diastole (LVIDD) and a significantly reduced
fractional shortening (FS) compared to young and oid control and to young
TG mice.

CON-yng TG-yng CON-old TG-old
FS (%) 58 z 1 59:1 60 x2 4
LVIOS tmm) 151002 13:=01 13:003 32:04
LVIRD (mm) 35+ 003 32201 34+02 45103

{'p < 0.05 by ANOVA)

Histopathologically. both young and old TG mice had substantial my-
ocardial remodeling with myocyte hypertrophy and large areas of interstitial
replacement fibrosis.

Conciusions: Constitutive cardiac-directed over-expression of the #1-AR
in TG mice appears to produce a time-dependent remodeling resulting in
ventricular dilatation and eventual cardiac failure. The f1-AR
mouse should be a highly useful madet of adrenargically mediated dilated
cardiomyopathy.
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Effect of the Menstrual Cycle on

Endothelium-dependent Vasodilation of the Brachial
Artery

J. English, G. Green, L O. Jacabs, T.C. Andrews. Willord Hall Medical _
Center, Lackland AFB. TX: The University of Texas Southwestern Aedical
Center, Dallas, TX, USA

Background: Estrogen alone or in concert with progesterone therapy has
beneficial effects on endothelium-dependent vasodilation in postmenopausal
women and such improvement in endothelial function may expiain the reduc-
tion in cardiovascular events associated with hormone replacement therapy.
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