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Metabolic a c t i v i t y  of the  hear t  is b e s t  observed using a sys- 

tem i n  which t h e  h e a r t  is i s o l a t e d  from o ther  organs bu t  is a l -  
lowed t o  support a work load comparable t o  t h a t  i n  t h e l i v i n g  a n i .  
m a l .  A model is  described i n  which the  i s o l a t e d  h e a r t  of a new- 
born p i g l e t  is perfused i n  a manner reproducing f e t a l  flow pat- 
t e r n s  and work loads. Perfusion i s  ca r r i ed  ou t  using Krebs-Hense- 
l e i t  buffer  equ i l ib ra ted  with 02 95%. C02 5% supplemented with 
glucose (glu)  10 mM(n=7), pyruvate(pyr) 20 mM(n=5) o r  l a c t a t e  
( l a c t )  20 mM(n=5) i n  a 250 cc rec i rcu la t ing  system f o r  1 hr.Buf- 
f e r  is infused v i a  t h e  i n f e r i o r  vena cava and mean pressure i n  
both g r e a t  a r t e r i e s  is adjusted t o  60+3 mmHg with l e f t  a t r i a l  
pressure 6+2 mmHg paced a t  180/min. Pressure development and to- 
t a l  cardiac.output  were s t a b l e  over 1 hr .  In  glu-perfused hearts ,  
O2 uptake (V02)=2572+323, g l u  uptake=439f44 and l a c t  production= 
24'31 umol/hr/g dry hear t .  In  pyr-perfused hear t s  V02=2725+297, 
pyr  uptake=929f90 and l a p t  production=112f50 pmol/hr/g' dry hear t .  
In  lact-perfused h e a r t s  V02=2082+180, l a c t  uptake=690+111 pmol/ 
hr/g dry hear t .  Tissue ATP and c rea t ine  phosphate following per- 
fusion were 20.4k0.6 and 19.121.1 vmol/g dry hear t ,  respectively, 
a f t e r  pyr and l a c t  perfusion f o r  1 hr .  Glycogen content a f t e r  1 
h r  working perfusion with pyr was 166'20 vmol g l u  equivalent/g 
dry heart .  These r e s u l t s  quant ify O2 requirements of the  new- 
born h e a r t  and ind ica te  normal function may be supported without 
s i g n i f i c a n t  contr ibut ion from anaerobic glycolysis .  
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Strenuous exercise i s  thought t o  induce global myocardial 
ischemia i n  the  presence of l e f t  ven t r i cu la r  hypertrophy (LVH) 
and normal coronary a r t e r i e s .  Myocardial perfusion (MBF) and 
cardiac index (CI) were measured i n  dogs with chronic LVH due t o  
outflow t r a c t  obstruction. LVH was induced by banding t h e  
ascending aor ta  (Sp) i n  7 puppies (LV/body weight = 6.6 + .4 gm/ 
Kg) and p l i ca t ing  t h e  pos te r io r  s inus below t h e  coronary o s t i a  
(Sb) i n  10 puppies (6.4 2 1.1). Nine t o  13 months a f t e r  surgery, 
MBF and CI were measured a t  r e s t  and during t readmil l  exercise  
(Ex) using 1511 radioact ive microspheres. Mean + SEM heart  r a t e s  
(HR) i n  beatslmin, CI i n  cc/min/Kg, and a n t e r i o r  l e f t  ven t r i cu la r  
(ALV) endocardial/epicardial flow r a t i o s  (R) i n  Sp and Sb dogs 
a r e  as  follows: *p < . O 1  f o r  Sp vs Sb 

HR CI ALVR 
Sp Sb Sp Sb s P Sb 

Rest 155t15 131+6 135321 95220 1.282.07 1.472.12 
1 s t  Ex 244315 21525 356227 318231 1.152.06 1.42_+.05* 
2nd Ex 267211 24427 410231 340239 1.142.07 1.36_+.04* 
In fe r io r  LVR were not s ign i f i can t ly  d i f f e r e n t  i n  SD and Sb dogs. 
These data  show a s h i f t  i n  flow away fro~n endocardium i n  Sp and 
toward endocardium i n  Sb suggesting d i f f e r e n t  perfusion pat terns.  
We conclude t h a t  regional ,  r a the r  than global ,  subendocardial 
ischemia occurred in Sp dogs. 
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6-Adrenergic receptors  B A R 3  were iden t i f i ed  in  r a t  myocar- 
dium durin development wijh [ HI dihydroal r nolol ,   H HI 
DHA and [1~51]iodohydroxybenzylpi ndolol , [P2gI~HYP. Heart 
weight, protein and the number of BAR per  c e l l  increased with 
age, however Bmax per mg protein decreased progressively with 
age and was lower i n  adu t 36.8f4.1 a s  compared t o  the  neonatal 1 r a t ,  58.3i7.2 fmoles'mg- protein,  m+SE, p<0.01. While 
~ a ' ,  K ' - A T P ~ S ~ ,  5 ' -nucleot idase and adenylate cyclase (AC) 
increased equally t o  o r  in  Sxcess of ven t r i cu la r  protein;  t h e  
developnlental increase in  [ HIDHA binding per heart  did not 
keep up with t h e  increases in  protein during growth. BAR sub- 
types did not change with age: 75% 8 and 25% 82. Guanine 
nucl o ides  (GN) decreased agonist a l f i n i t y  f o r  the  inh ib i t ion  
of [F2iI~HYP binding equally i n  adul t  and f e t a l  samples and 
enhanced t h e  ac t iva t ion  of AC by catecholamines. The lower 
spec i f i c  a c t i v i t y  (per  mg protein)  of BAR i n  adul t  myocardium 
may be re la ted  t o  t h e  decreasing proportion of sarcolemmal pro- 
t e i n  as  compared t o  t o t a l  c e l l  protein which occurs during 
hypertrophic cardiac growth, supporting the  hypothesis t h a t  
sarcolemmal area i s  a major determinant of BAR number. The 
function of BAR i s  mediated by GN's ear ly in  development, and 
observed age dependent differences in  the  ac t iva t ion  of AC by 
GTP and Gpp(Nli)p may r e l a t e  t o  developmental differences i n  t h e  
propert ies  of G N  dependent fac to rs  whichnmediate receptor  
occupancy and c-AMP production "coup1 i ng . 
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A two-dimensional echocardiographic studiusing short axis, long axis 
and four chamber views was performed to evaluate right ventricular (RV) 
and left ventricular (LV) geometry and interrelationships in 10 CF 
patients with severe obstructive lung disease and secondary cor pulmo- 
nale. All patients had clinical scores less than 50, vital capacity less 
than 55% of predicted, evidence of RV failure, hypoxia, and were 
receiving diuretics. Six patients were receiving digoxin. RV end- 
diastolic dimension (RVED), RV outflow tract (RVOT), ratio of RVOT to  
aortic root (AO) and ratio of RVED to  LV end-diastolic dimension (LVED) 
were significantly (p< 0.005) larger than predicted normal values derived 
from M-mode studies. LVED was smaller than predicted. The massively 
enlarged RV encroached on the LV in all patients. This resulted in persist- 

Patients Predicted Normal 
Mean Range Mean 2 2 S.D. 

RVED (cm) 4.1 3.0-5.5 1.78 2 0.49 
RVOT (cm) 5.4 4.0-7.5 1.91 2 0.37 
LVED (cm) 3.0 1.3-4.3 4.39 2 0.38 

ently abnormal interventricular septal configuration with bulging of 
the septum into the LV, an eccentric oval shaped LV chamber, and flat or 
paradoxic septal motion. This was associated with dyskinetic contraction 
and relaxation of the LV chamber, which could contribute to diminished 
performance. Thus massive RV enlargement may be a major factor in 
producing LV dysfunction in chronic cor pulrnonale. 
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While maximum voluntary oxygen consumption (V02max) is an ex- 
c e l l e n t  standard of cardiopulmonary f i t n e s s  i n  a d u l t s  and ch i ld -  
ren ,  it i s  not  a d i s c r e t e  p red ic to r  of endurance a t h l e t i c  perfor-  
mance. The anaerobic threshold (AT) has proven t o  be a more d i s -  
cr iminate  method f o r  p red ic t ing  high-level endurance a t h l e t i c  
performance i n  adu l t s .  AT and V02 max were evaluated i n  10 young 
(11-13 years)  female c ross  country runners and compared t o  t h e i r  
individual  performance records and t o  a group of unconditioned 
con t ro l s .  

Correlat ion of team performance i n  the  runners with measured 
parameters using t h e  Kendall cor re la t ion  c o e f f i c i e n t  yielded a P 
of 0.005 f o r  %AT of exercise time, P 0.005 f o r  %AT max hear t  
r a t e ,  P 0.05 f o r  V 0 2  max, and P 0.1 AT% V 0 2  max. 

V02 max/kg (51.3 cc/kg vs 39.6 cc/kg) and %AT of exercise  
time (67.3 vs  52.5) were both higher i n  t h e  conditioned groups. 
S t r ik ing  overlap of V 0 2  max was noted between the  two groups, 
while none occurred with %AT of exercise  t i m e .  

AT appears t o  be a useful  intergroup discr iminator  of endur- 
ance a t h l e t i c  performance i n  childhood and a f fo rds  a sharper de- 
f i n i t i o n  between fit and u n f i t  chi ldren.  
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This study was designed to  evaluate  the e f f e c t  of hypoxia (N2) 
and reoxygenation (re-0 ) on mitochondrial function (MF) in the  
newborn (NB) and adu l t  PA) r a b b i t  heart .  The heart  was i so la ted ,  
a r t e r i a l l y  perfused with Krebs-Henseleit so lu t ion ,  and maintained 
a t  27OC. After  hypoxia o r  hypoxia and reoxygenation, the 
mitochondria was i so la ted  and MF was determined by polarographic 
technique. In the  oxygenated perfused muscle (con t ro l ) ,  s t a t e  3 
r e s ~ i r a t i o n  (007) and r e s ~ i r a t o r v  control index ( R C I )  in  NB 
(~02=128  f 6  n~07min/m~ ro te in ;  k ~ 1 = 1 6 . 0  * 0.8; n=8)'were 
s ign i f i can t ly  (P50.001y grea te r  than the  values i n  the  A (Q02= 
86 f 4; RCI= 9.2 - 0.7; n=9). After 40 o r  60 min N2, 902 
decreased s i g n i f i c a n t l y  (P( 0.01 ) t o  78 f 5% of control i n  the  
NB (n.10) and 67 f 13% of  control i n  the  A (n=8). During 
reoxygenation following 40 min N2, QO2 was not s i g n i f i c a n t l y  
d i f f e r e n t  from control in  both the  NB and A.  Reoxygenation 
following 60 min N2, however, did not improve MF and Q02 i n  the  
N B  (51 f 6% of control ) and A (59 f6%) remained s i g n i f i c a n t l y  
(P(0.001) l e s s  than control .  The changes i n  RCI were s imi la r  
t o  Q02 i n  a l l  groups. The ADP/O r a t i o  has not s i g n i f i c a n t l y  
d i f f e r e n t  from control in  a l l  groups. These data  ind ica te  t h a t  
the  depression in mitochondrial function i s  r evers ib le  a f t e r  
40 min N2 but i s  i r r e v e r s i b l e  a f t e r  60 min N2, and the re  was no 
difference between the  NB and A hearts .  
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