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_ . DEVELOPVENTAL CHANGES IN  VENTRICULAR FUNCTION IN THE 091 CHICK EMBRYO 
Edward 8. Clark, James L. Dummett, Norman Hu, Gregg 

VandeKieft, son, Robert Tomanek, Departments o f  
natomy an The CV Center, Un i ve rs i t y  o f  Iowa, Iowa Ped ia t r i c s ,  

C i t y ,  IA  
How v e n t r i c u l a r  f u n c t i o n  changes dur ing embryonic development 

i s  unknown. We co r re la ted  measures o f  v e n t r i c u l a r  physiology 
w i t h  v e n t r i c u l a r  d r y  weight and myocyte m y o f i b r i l  and 
mitochondria1 volume i n  stage 18 ( 3  day), 21 (34 day), 24 ( 4  
day), 27 (5  day) and 29 (6  day) ch ick  embryos. I n  ovo 
measurements o f  v e n t r i c u l a r  pressure and dorsa l  a o r t i c  b lood 
v e l o c i t y  were made w i t h  a servo n u l l  system and 20 MHz pulsed- 
Doppler r espec t i ve l y .  dP/dt and dV/dt were e l e c t r o n i c a l l y  
der ived. Percent c e l l  volume o f  mitochondria and m y o f i b r i l s  were 
determined from e lec t ron  micrographs o f  t he  v e n t r i c u l a r  wa l l .  
From stage 18 t o  29, v e n t r i c u l a r  weight increased from 28r2 pg 
(%EM) t o  140c6 pg wh i l e  embryo weight increased from 1.02c.05 
mg t o  15.36c.30 mg. Ven t r i cu la r  s y s t o l i c  and end -d ias to l i c  
pressure, and dP/dt increased from 1.31c. 05 mmHg , .23c. 03 mmHg 
and 23r1  mmHg/s respec t i ve l y  t o  3.45r.10 mmHg, .82+.03 mHg and 
8014 mmHg/s. Dorsal a o r t i c  dV/dt increased from 878c17 mm/sz t o  
2076r65 mn/s2. Re la t i ve  m y o f i b r i l  volume increased from 17% a t  
stage 18 t o  24% a t  stage 27 bu t  decreased t o  18% a t  stage 29, 
wh i l e  mitochondria volume remained constant a t  11%. With 
development, heart:embryo weight r a t i o  and f unc t i on  measures 
indexed f o r  myocardial  weight o r  m y o f i b r i l  percent decreased as 
much as 50%. We speculate t h a t  t he  decrease i n  indexed func t i on  
may be due t o  changes i n  energy u t i l i z a t i o n ,  ava i l ab le  energy, o r  
geometric shape o f  t he  developing hear t .  

CARDIOPULMONARY EFFECTS OF A PATEW DUCTUS 092 ARTERIOSUS. Ronald I. Clyman, Michael A., Heymann, 
Francoise  Mauray, CVRI and Dept. of Ped i a t r i c s ,  

Univers i ty  of Ca l i fo rn i a  - San Francisco and M t .  Zion Hospi ta l ,  
San Francisco,  CA 

The premature newborn's response t o  increas ing degrees of 
Lt+Rt PDA shunt i s  unknown. I n  14 f e t a l  lambs a t  128d 
ges t a t i on  (term 147d), we i n f i l t r a t e d  t he  ductus with formalin 
and placed a mechanical occluder about i t  so  t h a t  i t s  patency 
could be regula ted .  3d l a t e r  the  lamb was del ivered,  given 
sheep su r f ac t an t ,  paralyzed and mechanically ven t i l a t ed .  
Microsphere measurements of l e f t  ven t r i cu l a r  output (LVO) and 
i t s  d i s t r i b u t i o n  were made p r i o r  t o  and 1.25 h a f t e r  a change i n  
ductus patency. Twenty fou r  changes from o p e n j c l o s e d  o r  
closed+open were assigned randomly from 3 t o  7 h a f t e r  
de l i ve ry .  Lambs wi th  ductus shunts  < 50% LVO (38%) had a 
s i g n i f i c a n t  i nc rea se  i n  LVO (167 vs .  268 mllkg1min:closed vs .  
open) wi th  no change i n  e f f e c t i v e  systemic blood flow o r  BP. 
There was a s i g n i f i c a n t  i nc rea se  i n  coronary flow but no change 
i n  flow t o  t h e  kidneys, G I  t r a c t ,  b r a in ,  o r  ca r ca s s  (m1/100 
gmlmin). Although lambs wi th  shunts  > 50% LVO (65%) had a 
s i g n i f i c a n t  i nc rea se  i n  LVO (164 vs .  300 mlfkglmin), t he re  was a 
s i g n i f i c a n t  decrease i n  e f f e c t i v e  systemic blood flow and BP. 
There were s i g n i f i c a n t  decreases  i n  flow t o  t he  kidneys, G I  
t r a c t ,  b r a in  and carcass .  Coronary flow was unchanged but t he re  
was a decrease  i n  subendocardial flow. There was no change i n  
HR o r  pulmonary compliance a t  e i t h e r  degree of shunt.  Preterm 
lambs a r e  capable of compensating f o r  moderate degrees of PDA 
shunt by increas ing preload and inc rea s ing  s t roke  volume; highe 
degrees of shunt s i g n i f i c a n t l y  decrease  organ blood flaw. 

NONINVASIVE ESTIMATION OF PULMONARY ARTERY (PA) + 0 2  PRESSURE IN CHILDREN BY DOPPLER ULTRASONOGRAPHY. ' TJ A l l a n  G. Cougle, John M. Eckerd, Gerald A. sewer ,  
Duke Un i ve rs i t y  Medical Center, Dept o f  Ped ia t r ics ,  Durham, NC 

Noninvasive means f o r  PA pressure assessment has been sought 
w i thout  a r e l i a b l e  method found. Doppler i n t e r r o g a t i o n  o f  PA 
f l o w  o f f e r s  t he  p o t e n t i a l  f o r  an e a s i l y  performed method o f  es- 
t i m a t i n g  PA pressure from changes i n  v e l o c i t y  patterns. 34 c h i l -  
dren, ages l day-23 y r s  (mean 5.3 y r s )  w i t h  a v a r i e t y  o f  card iac  
abnormal i t ies ,  underwent simultaneous PA Doppler study and PA 
pressure measurement du r i ng  the course o f  r o u t i n e  card iac  cath- 
e te r i za t i on .  14 had peak s y s t o l i c  pressures greater  than 40 t o r r .  
Data was c o l l e c t e d  by an on - l i ne  computer w i t h  ana lys is  being 
performed by computer. Time from onset o f  e j e c t i o n  t o  peak ve l -  
o c i t y  (TPV) was measured and compared t o  t h a t  o f  a separategroup 
o f  33 n l  p ts ,  s i m i l a r l y  studied. As TPV va r i ed  i nve rse l y  w i t h  
hea r t  r a t e  (HR) i n  n l s ,  TPV was d i v i ded  by p red i c ted  TPV (TPVN) 
as determined by l i n e a r  regress ion equat ion (TPVN=182-0,79 X HR) 
der ived from n l  p t  data. The r a t i o  o f  TPVITPVN was HR indepen- 
dent. TPV/TPVN was l i n e a r l y  r e l a t e d  t o  peak PA pressure (r=0,88, 
p<.01), and l e s s  we l l  t o  PA mean ( ~ 0 . 8 5 )  and PA d i a s t o l i c  pres- 
sure (r=0.77), From n l  p t  data TPV/TPVN r a t i o s  <0,74 were con- 
s idered abnormal. No p t  w i t h  a PA peak pressure < 40 t o r r  had an 
abnormal r a t i o  (100% s p e c i f i c ) ,  13 o f  14 w i t h  PA-pressures > 40 
t o r r  had r a t i o s  <0.74(93% sens i t i ve ) .  Thus TPVITPVN i s  an e a s i l y  
measured noninvasive parameter which i s  a h i g h l y  s e n s i t i v e  and 
spec i f i c  p r e d i c t o r  o f  p t s  w i t h  s i g n i f i c a n t  PA s y s t o l i c  hyperten- 
sion, 

SYSTOLIC LEFT VENTRICULAR AND AORTIC BLOOD FLOW RE- 94 SPONSE TO INCREASING SYSTEMIC VASCULAR RESISTANCE 
Chr i s t i ne  M. Donnelly, Linda J. Addonizio, Fredr ick  

Z.  Bierman, Lynne L. Johnson Dept. of Peds. Columbia Univers i ty  
College of Physicians and Surgeons, New York, N.Y. 

C la s s i ca l  i nd i ce s  of myocardial performance may be i n s e n s i t i v e  
t o  changes i n  myocardial r e se rve  when n a t i v e  a f t e r l o a d  is  reduced 
The ob j ec t i ve  of t h i s  s tudy was t o  examine t h e  response of l e f t  
v e n t r i c u l a r  and r eg iona l  a o r t i c  blood flow t o  changes i n  system- 
i c  vascular  resistance(SVR) i n  a canine  model us ing combined gat -  
ed pulsed doppler echocardiography(GPDE) and a non-imaging car-  
d i ac  probe(N1CP). SVR was augmented by continuous methoxamine 
i n fus ion  and ca l cu l a t ed  by s tandard  thermodi lu t ion techniques i n  
5 animals (3-5kg). Aor t ic  blood flow was evaluated by GPDE i n t e r -  
rogat ion of t h e  t ho rac i c  ao r t a .  Sys to l i c  a o r t i c  blood flow was 
descr ibed by t h e  mean v e l o c i t y  and t h e  frequency time i n t e g r a l  
pa r t i t i oned  i n t o  t h e  f i r s t  and l a t t e r  two-thirds of sy s to l e .  The 
l e f t  v e n t r i c u l a r  e j e c t i o n  r a t e  and s t roke  volume were measured 
simultaneously by NICP. Increas ing SVR r e s u l t e d  i n  a pansys to l i c  
reduct ion i n  t h e  mean e j e c t i o n  r a t e  of t h e  l e f t  v e n t r i c l e  and 
mean s y s t o l i c  a o r t i c  flow ve loc i t y .  A normal r ec ip roca l  r e l a t i o n -  
sh ip  was present  f o r  t h e  f i r s t  and l a t t e r  two-thirds of l e f t  ven- 
t r i c u l a r  and a o r t i c  s y s t o l i c  blood flow a s  measured by percent  
change of s t roke  volume. This ba se l i ne  r e l a t i o n s h i p  pe r s i s t ed  
wi th  i nc rea s ing  SVR. I n  conclusion, combined GPDE and NICP can 
provide an  e f f e c t i v e  means t o  noninvasively eva lua t e  l e f t  ven t r i -  
c u l a r  performance and r eg iona l  a o r t i c  blood flow changes wi th  
augmentation of a f t e r l oad .  

GATED PULSED DOPPLER ASSESSMEITt 'OE SIMPLE COARCTATION 
OF THE AORTA I N  PEDIATRIC PATIENTS. Chr i s t i ne  M. 95 Donnelly, R e d r i c k  Z. Iierman. Columbia Univers i ty ,  

Dept. of Ped i a t r i c s ,  NY, NY. 
P u l s a t i l e  flow dynamics a r e  a l t e r e d  d i s t a l  t o  an a r ea  of ob- 

s t ruc t i on .  To inves t i ga t e  t he  e f f e c t s  of  simple coa rc t a t i on  
of t he  a o r t a  (CAo) on ddscendinc a o r t i c  blood flow pa t t e rn s ,  
doppler i n t e r roga t ion  of t h e  thoracoabdominal a o r t a  was per- 
formed i n  12 i n f a n t s  wi th  CAo l e s s  than 18 months of age ,  and 
15 age matched controls .  A l l  p a t i e n t s  w i th  CAo demonstrated 
cont inuat ion of high forward flow throughout t h e  cardiac  cycle  
wi th  prolongation of both acce l e r a t i on  and dece l e r a t i on  phases. 
Indexing the  r a t i o  of acce l e r a t i on  and dece l e r a t i on  phases 
of flow wi th  acce l e r a t i on  t ime,  measured a s  t h e  time from on- 
s e t  of flow t o  peak frequency correc ted  f o r  c y c l e  length ,  sep- 
a r a t ed  CAo p a t i e n t s  from normal subjects .  I n  con t r a s t ,  doppler 
frequency d i s t r i b u t i o n s  from the  ascending a o r t a  d id  not d is -  
t i ngu i sh  CAo from con,trols.  I n  conclusion, ga ted  pulsed 
doppler examination of the  thoracoabdominal a o r t a  displayed 
a frequency d i s t r i b u t i o n  s p e c i f i c  f o r  coa rc t a t i on  of t he  a o r t a .  
The discrepancy between ascending and descending frequency 
d i s t  r i b u t ~ o n s  r ep re sen t s  s y s t o l i c  loading and d i a s t o l i c  decom- 
press ion of t h e  obs t ructed  proximal t ho rac i c  a o r t a .  
This method can provide a u se fu l  adjunct  to  s e r i a l  follow-up 
of coa rc t a t i on  pa t i en t s  and ea r ly  de t ec t i on  of r ecoa rc t a t i on .  

INFLUENCE OF U-BLOCKING DRUGS PRAZOSIN (Pz) ,  PHENTO- 

t96 LAMINE L he), AND TOLAZOLINE (T)  ON CARDIOPULMONARY 
RESPONSE TO DOPAMINE I N  AWAKE LAMBS gills H. Drum- 

mond. Becky I j i l l iams,  Hugh H. Shrazer.  Wendy A. Daily. Univer- 
s i t y  of Flor ida  College of Medicine, Gainesvi l le ,  FL 

Combination vasod i l a to r  and cardiotonic  therapy may help  
i n f a n t s  with pulmonary vasospasm and low ca rd i ac  output .  To t e s t  
t he  r e l a t i v e  e f f ec t i venes s  of a-blockers with d i f f e r e n t  receptor  
a c t i o n s ,  we instrumented newborn lambs with ca the t e r s  t o  measure 
pressure  i n  the  pulmonary a r t e r y  (PAP), ao r t a  (SAP) and l e f t  
a t r ium (LAP). The ductus a r t e r i o s u s  was t i e d  and a flow 
t ransducer  placed around the  main PA. After  recovery, a l l  lambs 
were s tudied i n  room a i r  on two success ive  days. Dopamine dose 
response t o  2 7 27 and 270 uglkglmin was measured then repeated 
wi th  Phe (1  +/kg, n=5), Pz ( 1  mg/kg, n=6),  o r  T ( 5  mglkglhr, 
n=13) Dopamlne r a i s ed  SAP PAP, LAP, systemic vascular  r e s i s -  
t a n c e ' ( ~ ~ ~ ) ,  and hea r t  r a t e  ? H R ) ( ~ < . O ~ )  a t  medium and high doses.  
Pulmonary vascular  r e s i s t ance  (PVR) ro se  a t  the  top  dose (p<.01) 
whi le  QP d i d n ' t  change and PVRISVR f e l l  (p<.01). Only Phe 
changed basal  va lues ,  lowering SAP (75+_2 t o  67+_3, p<.05), and 
r a i s i n g  HR (208f20, t o  256+28, ~ < . 0 1 ) .  Al l  drugs blocked dopa- 
mine-induced SAP and SVR r i s e  and allowed increased QP, HR and 
PVR/SVR r e l a t i v e  t o  dopamine alone ( ~ < . 0 5 ) .  Pz and T blunted t h e  
dopamine-induced PAP inc rea se ,  which Phe did  not ;  PVR was lower 
when T was coupled with dopamine (p<.025).  With Pz and Phe, PVR, 
was the  same as  dopamine alone. Thus, a l l  t h r ee  drugs prevented 
dopamine i n t e r ac t i on  with systemic a- receptors ,  a l l  increased HR 
and cardiac  output when coupled with dopamine. None completely 
blocked dopamine's pulmonary c i r c u l a t o r y  e f f e c t  although T 
b lunted i t .  Thus, a l l  a -b lockers  can f a c i l i t a t e  t he  ca rd io ton i c  
e f f e c t  of high dose dopamine, but none completely ab l a t e s  i ts  
pulmonary vasoconst r ic tor  e f f e c t .  T may be more advantageous i a  
t h i s  regard ,  perhaps because of i t s  non-adrenergic e f f e c t s  
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