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NEWER CARDIOTONIC AGENTS -- BENEFICIAL EFFECTS O N  
NEWBORN MYOCARDIUM. Thomas S. K l i t z n e r ,  Yehuda 
S h a p i r ,  Timoth L. De ner ,  Ross R. Ravin, William F. @lo9 Friedman.  DepteYof Pe:., UCLA Med. C t r . ,  L.A., Ca. 

Previous da t a  has  suggested a d e l e t e r i o u s  a c t i o n  of 
Amrinone (Am) on newborn (NB) myocardium. An i n v e s t i g a t i o n  of t h e  
r e l a t i o n s h i p  between dose, age, and c o n t r a c t i l i t y  has been under- 
taken us ing i s o l a t e d  r i g h t  v e n t r i c u l a r  p a p i l l a r y  muscles from NB 
(0-5 days ) ,  j u v e n i l e  ( J )  (18-29 days ) ,  and a d u l t  (A) New Zea land  
w h i t e  r a b b i t s .  A t  l e a s t  s i x  r a b b i t s  were  s t u d i e d  i n  e a c h  a g e  
g r o u p  u s i n g  f o u r  s e q u e n t i a l  c o n c e n t r a t i o n s  o f  A m  (30,  100, 200, 
5 0 0  m c g l m l ) .  Peak  t e n s i o n  (PT) ,  maximum r a t e  o f  t e n s i o n  
development (+dP/dt) and maximum r a t e  of r e l a x a t i o n  (-dP/dT) were 
measu red  a f t e r  a f i f t e e n  m i n u t e  e q u i l i b r a t i o n  p e r i o d  a t  e a c h  
c o n c e n t r a t i o n .  Repea ted  measu res  a n a l y s i s  was used  t o  compare  
d o s e  r e s p o n s e  d a t a  be tween  a g e  groups .  T - t e s t s  were  used  t o  
compare  n o r m a l i z e d  d a t a  f rom t h e  v a r i o u s  a g e  g r o u p s  a t  a g i v e n  
concentra t ion.  Adult h e a r t  demonstrated an  inc rease  i n  PT, +dP/dt 
and -dP/dT with  each inc rease  i n  Am concentra t ion.  NB and J hea r t  
demonstrated a s i g n i f i c a n t  (P<0.05) decrease  i n  PT and +dP/dt f o r  
on ly  t h e  lowes t  dose of Am. I n  c o n t r a s t  t o  NB t h e  lowest  dose d id  
n o t  d e p r e s s  -dP/dT i n  J. Above 200 mcglml ,  NB and J h e a r t s  
d e m o n s t r a t e d  a s ign i f i cant (P<O.O5) increase  i n  PT, +dP /d t ,  and 
-dP/dt .  These  r e s u l t s  s u g g e s t  t h a t  h i g h e r  c o n c e n t r a t i o n s  o f  Am 
enhance  c o n t r a c t i l i t y  i n  NB and 3 myocardium. Whi l e  t h e  d o s e  
dependence o f  A h e a r t  i s  mono ton ic ,  t h e  NB and J r e s p o n s e  i s  
b i p h a s i c ,  s u g g e s t i n g  m u l t i p l e  and a g e  d e p e n d e n t  mechanisms o f  
a c t i o n .  The d i f f e r e n t i a l  e f f e c t  o f  Am on -dP/dT i n  NB and J 
h e a r t s  imp l i e s  a developmentally determined a c t i o n  of Am on ca2+ 
s e q u e s t r a t i o n  i n  a d d i t i o n  t o  i t s  p o s i t i v e  ino t rop ic  e f f ec t .  

" IDIOPATHICY LEFT VENTRICULAR TACHYCARDIA IN 
CHILDREN: CHARACTERIZATION AND TREATMENT 
Kaz u k i  Koike Peter S. Hesslein, Cameron D. 
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Benign v e n t r i c u l a r  tachycardia  (VT) i n  ch i ld ren  usua l ly  
a r i s e s  from t h e  r i g h t  v e n t r i c l e .  By c o n t r a s t ,  t h e  imp l i ca t ions  
of i d iopa th i c  l e f t  v e n t r i c u l a r  tachycardia  (LVT) i n  ch i ld ren  
have not  been examined. Between September 1981 and September 
1986 we i d e n t i f i e d  28 ch i ld ren  wi th  VT who had no physical .  ECG 
o r  x-ray evidence o f  under lying h e a r t  d isease .  Eight  of t hese  
(28%) had VT l o c a l i z e d  t o  t h e  L V  and a r e  t h e  b a s i s  of t h i s  
r epo r t .  Age a t  p re sen ta t ion  ran ed  from 0.8-14.8 y e a r s  (median 
1 . 3  y e a r s ) .  All 8 had symptoms ?hea r t  f a i l u r e  4/8, syncope 
318. c h e s t  pain 218). I n i t i a l  echocardiogram was nonspecif ic  
(reduced func t ion  3/8. increased LV t r abecu la t ion  1/81. 
Cardiac c a t h e t e r i z a t i o n  pressures were normal i n  a l l  8, wi th  
angfographic evidence o f  posterobasal  aneurysm i n  218 and 
increased L V  t r abecu la t ion  i n  118. Cardiac biopsy was abnormal 
i n  only  215. Elect rophysiologic  s tudy (EPS) loca l i zed  VT t o  
t h e  LV i n  a l l  8. VT was spontaneous i n  418, i nduc ib l e  i n  418, 
and sus t a ined  i n  a l l  8 .  T r i a l s  of an average 5.1 d r u g s l p a t i e n t  
l e d  t o  successful  t rea tment  i n  6/8. Two o t h e r s  had a 
successful  su rg i ca l  cure .  

We conclude t h a t  angiography, biopsy and EPS may reveal 
s u b t l e  causes  of " id iopa th i c"  LVT. Unlike r i g h t  VT, LVT is  
usua l ly  symptomatic. In a l l  ca ses  of LVT, t rea tment  i s  
warranted, and a successful  outcome achievable .  

E C H O C A R D I O G R A P H I C  DIFFERENTIATION 
BETWEEN ANOMALOUS LEFT CORONARY ARTERY 
FROM THE PULMONARY TRUNK AND DILATED 1 1 1 CARDIOMYOPATHY v- wu &hard D. Roue .  
University of Toronto, The Hospltal for Sick Children, 
Division of Cardiology, Toronto, Canada. 

Direct visualization of an anomalous left coronary artery from the 
pulmonaly trunk (ALCA) is not always possible by cross-sectional 
echocardiography (CSE). By contrast, a large right coronary artery 
(RCA) in ALCA can usually be seen. We reviewed the diagnostic value of 
the RCA diameter measurement by CSE in the differentiation between 
ALCA and dilated cardiomyopathy (DCM) of other etiology. In 28 
controls, RCA increased with age; RCA(mm) = 0.781 log(months) + 
0.639 (r=0.829, SEE=0.306), but RCAIaortic root ratio (RCAIAO) 
showed no variation with age (1 l.Pf2.0%). Morphometric criteria for 
ALCA was made as RCA larger than the 95% confidence limit of normal 
or RCAIAO larger than 17%. Diagnostic criteria of (1) direct visualization 
of ALCA, (2) diastolic flow in pulmonary artery by Doppler 
echocardiography and (3) RCA morphometry were assessed in 10 
patients with ALCA (3-105 mos; median 8.5 mos) and 11 with DCM 
(2-1 13 mos; median 7 mos) by blind observers. 
RESULT: There were no false positive diagnoses of ALCA. Sensitivity 
was 40% by (1); 40% by (2); 70% by (3); 60%.by (1+2)j and 80% by 
(1+3). Interobserver agreement was assessed In 18 patlents and was 
significantly concordant: r=0.934 for RCA and r=0.905 for RCAIAO. 
CONCLUSION: Careful visualization and measurement of RCA can 
accurately c o n f m  a diagnosis of ALCA. 

EDUCED HEART LIPID PEROXIDATION IN DIL ATED 
Ying Li, 
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CABDIOWOPATEY. Daniela  Lax Shu-Lun Zh @1 12 Lee Wil l iams,  James M.  err;, Joseph n s p e r g e r  
Nancy A. S t a l e y ,  George R.  ore-g 
Univer s i ty  o f  Minnesota, Dept. of-is. 

N i t ro fu ran to in  induced ~ u l m o n a r l  I f i b r o s i s  may 
r e s u l t  from f r e e  radical (FR) product i& and subsequent lipii 
peroxidation(LP0). Furazolidone(FZ), a n i t r o f u r a n  a n t i b i o t i c ,  
causes  a d i l a t e d  cardiomyopathy(CM) i n  turkeys(TK); however, t h e  
mechanism of t h i s  CM is unknown. Our s tudy  was designed t o  
determine i f  FR i n j u r y  con t r ibu ted  t o  t h i s  CM. 40 TK were fed FZ 
(0.5mg/g o f  feed)  s t a r t i n g  a t  hatch. 16 s u r v i v o r s  were e v a l u a t e d  
by 2D echocardiography and blood pressure(BP) measurements a t  5-8 
wks. 5 b i r d s  wi th  t h e  most s e v e r e  c a r d i a c  d i l a t a t i o n  and l e f t  
ven t r i cu l a r (LV)  dysfunct ion were s e l e c t e d  f o r  s tudy and s a c r i -  
f i c e d  by decap i t a t ion .  LV homogenates(with 1mM deferoxamine) 
were a s ses sed  f o r  LPO by 2 methods: 1) The t h i o b a r b i t u r i c  ac id  
r e a c t i o n  - malondialdehyde(MD4) production, nmol MDA/100mg p ro t ;  
2) Lipid hydroperoxide(HP),nm01/1OOmg prot.  LV superoxide d i s -  
mutase(SOD, n i t r i t e  un i t s /g  wet wt) was a l s o  measured(Tab1e). 
Systemic BP i n  FZ b i r d s  was reduced compared t o  control(C0N) 
bi rds(72 t12  v s  153 +5mmHg,p<0.001). 

LV MD A HP SOD 
CON(n=5) 863 74t14 6700 t 259 
FZ (n.5) 70'4. 29+ 7. 6570t1056 

*p<0.02 v s  CON; va lues  = meantSE 
LV LPO was reduced i n  t h e  FZ b i r d s  with s e v e r e  ca rd i ac  d i l a t i o n .  
SOD l e v e l s  were s i m i l a r  i n  CON and FZ birds .  In a s e p a r a t e  s tudy  
i n  which FZ was added t o  LV homogenatea i n  v i t r o  (2-l0mg/g wet 
wt), FZ d i d  no t  i nc rease  MDA product1onCdat.a no t  shown). Thus, 
a l t hough  chronic  FZ admin i s t r a t ion  produced s e v e r e  ca rd i ac  d i l a -  
t i o n  and dysfunct ion,  our  d a t a  does  not  suppor t  FR damage a s  a 
mechanism f o r  t h i s  CM. In f a c t ,  reduced LV LPO i n  FZ CM cou ld  be 
c o n s i s t e n t  with a p r o t e c t i v e  mechanism. 

TBB EFFECTS OF IscBgnIc CO~ITIORS (BPPOXIA m 
GLUCOSE DEPRIVATION) ON CALCIU~, REGULATIOB IN 
TEE BEONATAL RAT ICYOCARDIUII. ILL!&S 
and k w  Gal- Univ .  o f  Miami S c h o o l  o f  
Med ic ine .  Depar tment  o f  P e d i a t r  i z m i ,  FL. 

T h e  e f f e c t s  o f  h y p o x i c  ( p 0 2  < 4 0  
mmHg)/glucose-free media  on r e s t i n g  s s r c o l e m m a l  

c a l c i u m  (Ca)  p e r m e a b i l i t y  and  c e l l u l a r  Ca c o n t e n t  i n  t h e  
n e o n a t a l  (2 -4  d a y  o l d )  r a t  a t r i u m  w e r e  s t u d i e d  u s i n g  
i s o t o p i c  Ca (45Ca) .  E x p e r i m e n t s  ( e a c h  > 1 2  a t r i a )  w e r e  
c o m p l e t e d  a t  3 7 ' ~ .  The a t r i a  w e r e  t h e n  p l a c e d  i n  4 ' ~  
Tyrode 's  s o l u t i o n  c c n t ~ i n i n g  6.8 mM Ca /5  mM ECTA f o r  45 min 
t o  d i s p l a c e  e x t r a c e l  l u l a r  45Ca. Ca u p t a k e  ( s a r c o l e m m a l  Ca 
p e r m e a b i l i t y )  was  i n c r e a s e d  s i g n i f i c a n t l y  f r o m  45.3216.5 
(SD) t o  85.8228.5  mollk kg f o l l o w i n g  2 h r  e x p o s u r e  t o  
h y p o x i c l g  l u c o s e - f r e e  s o l u t i o n  ( p  < 0.001) and  f r o m  37.028.2 
t o  124.9216.2 P m o l / k g  ( p <  0.001) f o l l o w i n g  3 h r  e x p o s u r e .  
A f t e r  2 h r .  Ca c o n t e n t  was  i n c r e a s e d  f r o m  0.6920.25 t o  
1 .00+0.17 m m o l l k g  a n d  a f t e r  3 h r  f r o m  0 .8420 .24  t o  
2.7020.62 mmollkg (p  < 0.001 from bo th ) .  C o o l i n g  t i s s u e s  t o  
2 7 ' ~  d u r i n g  t h e  Ca u p t a k e  p e r i o d  ( 1  min) r educed  c o n t r o l  Ca 
u p t a k e  f r o m  32.5214.5 t o  20.025.5 ~ m o l / k g ,  a 3 8 %  d e c r e a s e  
( p  < 0.011, and t h e  u p t a k e  measured I n  h y p o x i c / g l u c o s e - f r e e  
t i s s u e s  ( 3  h r )  f r o m  100.4218.7 t o  75.6214.2 u m o l f k g ,  a 25% 
d e c r e a s e  ( p < 0 . 0 0 1 ) .  A t  7 ' ~ .  Ca u p t a k e  u n d e r  b o t h  
c o n d i t i o n s  w a s  r e d u c e d  b y  a80X.  C o n t r o l  a n d  3 h r  
h y p o x i c / g l u c o s e - f r e e  Ca u p t a k e s  w e r e  n o t  a f f e c t e d  by  
d i l t i a z e m  (5x10-6 M). I n  c o n c l u s i o n ,  h y p o x i c l  g l u c o s e - f r e e  
c o n d i t i o n s  i n  t h e  n e o n a t a l  r a t  a t r i u m  i n c r e a s e  s a r c o l e m m a l  
Ca p e r m e a b i l i t y  and c e l l u l a r  Ca c o n t e n t .  We h y p o t h e s i z e  
t h a t  t h e  i n c r e a s e d  p e r m e a b i l i t y  i s  n o t  t h e  r e s u l t  o f  
"breaks"  i n  t h e  sarcolemma ( t e m p e r a t u r e  s e n s i t i v i t y  o f  t h e  
i n c r e a s e d  Ca u p t a k e )  n o r  Ca f l u x  v i a  d i l t i a z e m - s e n s i t i v e  Ca 
c h a n n e l s ,  b u t  may r e s u l t  i n d i r e c t l y  f r o m  t h e  r i s e  i n  
i n t r a c e l l u l a r  sodium d u r i n g  t h e s e  c o n d i t i o n s .  

PRIMARY PULMONARY HYPERTENSION I N  PEDIATRIC PATIENTS 
AT ALTITUDE. James P. Loehr, Reginald L. Washington, 
James W. Wiggins, Hen M. Sondheimer, Michael S. 1 14 Schaf fe r  and Robert R?Wolfe (Sponsored by Ernest  K .  
Co t ton ) .  Un ive r s i ty  o f  Colorado School of Medicine, 
Department o f  P e d i a t r i c s ,  Denver, Colorado. 

F ive  p a t i e n t s  (4-9 y r s . )  p re sen ted  i n  f i v e  yea r s  wi th  primary 
pulmonary hyper tension (PPH). Each was i n i t i a l l y  eva lua t ed  f o r  
s e i z u r e s  o r  syncope. Two s i s t e r s  (#1&2) were Hispanic and r e s ided  
a t  5 ,200 ' .  Two b r o t h e r s  (#3&4) were black and r e s ided  a t  5,200'.  
An only  c h i l d  (#5)  r e s ided  a t  9 ,000 ' .  

Cardiac  c a t h e t e r i z a t i o n  wi th  hyperoxia was performed i n  a l l  and 
one received a d d i t i o n a l  p ros t ag land in  I 2  (PGI2). S t r u c t u r a l  h e a r t  
d i s e a s e  was r u l e d  o u t  i n  a l l .  Resis tance r a t i o s  (R.R.) were calcu-  
l a t e d  i n  room a i r  and 100% 0 2 .  

P a t i e n t  Room A i r  - R.R. PGIZ - R.R. 100% 02 - R.R. Status 
1 0.84 0.73 Dead 
2 1 .23 1.18 Dead 
3 0.63 0.31 Al ive  
4 1.16 0.70 Al ive  
5 1.09 0.94 0.76 Dead ' 

Three of t h e  f i v e  p a t i e n t s  d i e d  9.2 months a f t e r  d i agnos i s .  Two 
of t h e  dea ths  (#1&2) occurred a f t e r  s t eady  c l i n i c a l  d e t e r i o r a t i o n  
a t  5,200'.  The t h i r d  c h i l d  (#5) drama t i ca l ly  improved a f t e r  moving 
t o  s ea  l e v e l  b u t  d i ed  f i v e  days a f t e r  r e tu rn ing  t o  a l t i t u d e .  One 
o f  t h e  black males has  s i g n i f i c a n t l y  improved s i n c e  moving t o  s ea  
l e v e l  ( # 4 )  and h i s  b ro the r  wi th  milder  d i s e a s e  has  spontaneously 
improved whi le  remaining a t  a l t i t u d e  (#3 ) .  

PPH i s  a r a r e  and r a p i d l y  f a t a l  d i s e a s e  i n  childhood. I n  
p a t i e n t s  p re sen t ing  a t  a l t i t u d e ,  t h e  c l i n i c a l  course  may be a l -  
t e r e d  o r  reversed by moving t o  sea  l e v e l .  
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