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INIIIBITION OF BIOPROSTHETIC (BHV) CALCIFICATION (CALC) 
WITK COVALENTLY BOUND AMINOPROPANEHYDROXYDIPHOSPHONATE 
(APD) Ca the r ine  L. Webb James Benedic t  Judy Linden 140 R- & , M o t  ~ h i l d r e i ' s  ~ o s ~ i t a l :  
Un ive r s i t y  of Michigan, Ann Arbor, MI. 

CALC - i s  t h e  - p r i n c i p a l  f a i l u r e  mode of  BHV 
f a b r i c a t e d  from g lu t a r a ldehyde  p r e t r e a t e d  po rc ine  a o r t i c  v a l v e s  
o r  bovine per icardium.  Covalent b inding of APD t o  r e s i d u a l  
g lu t a r a ldehyde  i n  p e r i c a r d i a l  BHV was s t u d i e d  a s  an  approach f o r  
t h e  i n h i b i t i o n  of CALC. BHV were pre incubated i n  APD (0.14M) a t  
va r ious  pH's w i th  and wi thout  sodium borohydride (NaBH4) 
reduct ion.  The bound APD was determined us ing  C14 APD and t h e  
CALC was s t u d i e d  w i th  21 day r a t  subdermal implants  of BHV. APD 
inco rpo ra t i on  was pH dependent w i th  more r a p i d  uptake  a t  h ighe r  
pH (Table) .  APD complete ly  i n h i b i t e d  CALC when binding was 
>30nglmg, wh i l e  c o n t r o l s  exh ib i t ed  CALC comparable t o  s e v e r a l  
yea r s  of c l i n i c a l  implanta t ion.  NaBH4 r educ t ion  s i g n i f i c a n t l y  
s t a b i l i z e d  (p<.001) APD bound t o  BHV sub jec t ed  t o  & vit+o 
i ncuba t ions  (pH 7.4, 37C). I n  conclus ion,  APD p re t r ea tmen t  of  
BIN s i g n i f i c a n t l y  i n h i b i t s  CALC and may a l s o  be u s e f u l  w i th  
c o n t r o l l e d  r e l e a s e  drug d e l i v e r y  t o  prevent  CALC. Our d a t a  
sugges t  t h a t  i ncuba t ion  i n  APD a t  pH 11.0 f o r  1 hour du r ing  
s u r g i c a l  p r epa ra t i on  f o r  BHV implant may be a l l  t h e  p re t r ea tmen t  
t h a t  is  neces sa ry  t o  prevent  BHV CALC. 

APD-BHV and CALC of RAT 21 DAY IMPLANTS 
pH Durat ion A P D ( ~ M / ~ ~ ) -  -ai+(ug/mg) 
7 .4  1 hour 8 .03 52.6+10.1 
9.0 1 hour 19.15 12.7+7.1 
11.0 1 hour 33.55 3.1+0.9 
c o n t r o l  141.7+12.8 

RECURRFNCE OF CONGFNITAL HFART DEFECTS I N  PROGFNY OF 
AFFECTED MEN VP. WOMEN. Ruth Idhitternore, James A. 
Wells,  Mar a r e t  R. Wright,  Yale Un ive r s i t y  School of a1 4 1 m i n e  aEd Yale-New Haven Hosp i t a l ,  D e ~ a r t m e n t  of 
P e d i a t r i c s ,  New Haven, Connect icut .  

Over t h e  p a s t  25 yea r s ,  254 women wj th  conpen i t a l  
h e a r t  d e f e c t s  (CHD) o r i g i n a l l y  seen between 1947-1960 have 
p a r t i c i p a t e d  i n  a p rospec t ive  s tudy  of t h e i r  pregnancies ,  and 
repeated  examinat ions  of  t h e i r  o f f s p r i n p  f o r  t h e  f i r s t  t h r e e  
yea r s  according t o  a s e t  p ro toco l .  The ove r - a l l  inc idence  of 
CHD i n  t h e s e  c h i l d r e n  was 15.67. Over t he  p a s t  t h r e e  yea r s ,  t he  
progeny of  men wi th  CHD from t h i s  same popula t ion have heen 
examined t o  t r y  t o  s u b s t a n t i a t e  t h e  h y ~ o t h e s i s  t h a t  o f f s p r i n g  of  
a f f e c t e d  women a r e  more l i k e l y  t o  have CHD than a r e  t h e  o f f s p r i n g  
of  a f f e c t e d  men. To d a t e  we have examined 30P o f f s p r i n g  of  151 
men of whom 12.3% a r e  proven t o  be a f f e c t e d ,  but  t h i s  d i f f e r e n c e  
i s  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  The only  s i g n i f i c a n t  d i f f e r -  
ences  a r e  i n  t h e  g r e a t e r  r ecu r r ence  amonp t h e  o f f s ~ r i n g  of  women 
than i n  t h e  o f f s p r i n g  of  men wi th  l e f t  s i ded  o b s t r u c t i o n  (23% vs .  
9.5X, P c . 0 5 )  and v e n t r i c u l a r  s e p t a 1  d e f e c t  (22.3% vs .  10X, PC.05) 
b u t  t h e  d i f f e r e n c e  i n  r i s k  of r ecu r r ence  of VSD becomes i n s i g n i f i -  
c an t  when one c o r r e c t s  f o r  t h e  number of  VSDs t h a t  c losed du r inp  
t h e  3 yea r  pe r iod  of  obse rva t ion  of  t h e  maternal  o f f s p r i n g .  I n  
t h e  o f f s n r i n g  of t he  15  women wi th  g e n e t i c  svndrome o r  s t r o n g  
family  h i s t o r y ,  56% were a f f e c t e d  (15127) bu t  of t h e  5 men wi th  
s i m i l a r  h i s t o r y ,  60X (6/10) a r e  a f f e c t e d  t o  d a t e .  Concordance 
of d e f e c t s  w i t h  t h a t  of t h e  pa ren t  was 517 i n  t h e  maternal  s t udy  
and 457 t o  d a t e  i n  t h e  p a t e r n a l  s tudy.  The ove r - a l l  r i s k  of  
r ecu r r ence  of CHD does no t  appear  t o  depend unon t h e  s e x  of  t h e  
a f f e c t e d  pa ren t .  

ESOPHAGEAL DYSMOTILITY: A CAUSE OF CHEST 
PAIN I N  CHILDHOOD MITRAL VALVE PROLAPSE 
(MVP). P a u l  K .  W o o l f ,  S t u a r t  B e r e z i n  
M a r v i n  F e a 7 i w .  ~ e o n a r a  ewman, ~ ; l i a n  . e w a r t  ~ c a e  G&I m~ 
kw:Ence  'a: r: k w  &d:;PaYn. D Y  
C o l l e  e G:st:heL;er M e d i c a l  C e n t e r ,  D e p t .  
of  ~ e 5 i ~ t r i c s .  V a l h a l l a .  N Y  10595 .  

S i n c e  t h e  c a u s e  o f  ; h e s t  d i s c & m f o r t  i n  p a t i e n t s  
w i t h  m i t r a l  v a l v e  p r o l a p s e  (MVP) i s  c o n t r o v e r s i a l ,  we 
p r o s p e c t i v e l y  m e a s u r e d  e s o p h a g e a l  m o t i l i t y  i n  14  
c h i l d r e n  1 0  a s  n o r m a l  c o n t r o l s  a n d  4 w i t h  MVP a n d  
c h e s t  d i i c o m f o r t .  Ages  r a n g e d  f r o m  10-14 y r s .  A l l  
h a d  c l i n i c a l  a n d  e c h o c a r d i o g r a  h i c  e v i d e n c e  o f  MVP a n d  
n o r m a l  l e f t  a t r i a l  s i z e .  None Rad r h  t hm d i s o r d e r s .  
E s o  h a  e a l  m a n o m e t r y  was p e r f o r m e d  w r t h  t h e  s t a t i o n  
p u l y - t g r o u g h  t e c h n i q u e  a n d  a t r i p l e - l u m e n  p e r f u s e d  
p o l y e t h y l e n e  c a t h e t e r  s y s t e m .  1 0  we t  s w a l l o w s  ( 3 m l  
w a t e r )  g i v e n  a t  3 0  s e c .  i n t e r v a l s  w e r e  u s e d  t o  e x a m i n e  
t h e  e s o i h a g e a l  body .  B e r n s t e i n  a c i d  p e r f u s i o n  t e s t s  
w e r e  p e r f o r m e d  on  ill p a t i e n t s .  

3 o f  4 w i t h  MVP a n d  c h e s t  d i s c o m f o r t  had 
m a n o m e t r i c  a b n o r m a l i t i e s :  D i f f u s e  e s o p h a g e a l  s a sm was 

r e s e n t  i n  1 h y p o t e n s i v e  l o w e r  e s o p h a g e a l  s p h y n c t e r  
f<7mm Hg)  i n . 2 .  B e r n s t e i n  t e s t s  r e p r o d u c i n g  c h e s t  
d i s c o m f o r t  w e r e  p o s i t i v e  i n  t h e  2 w i t h  h y p o t e n s i v e  
l o w e r  e s o p h a g e a l  s h i n c t e r s .  I n t e n s i v e  a n t a c i d  
t h e r a  y r e l i e v e d  c [ e s t  d i s c o m f o r t  i n  2 p a t i e n t s  a n d  
d i c y c y o m i n e  was  e f f e c t i v e  i n  t h e  p a t i e n t  w i t h  d i f f u s e  
e s o p h a g e a l  s p a s m .  C o n t r o l  p a t i e n t s  had  n o r m a l  
e s o p h a g e a l  m a n o m e t r i c  s t u d ~ e s  w i t h  n e g a t i v e  B e r n s t e i n  
t e s t s .  

C o n c l u s i o n s :  1. I n  some c h i l d r e n  w i t h  MVP c h e s t  
d i s c o m f o r t  a t t r i b u t e d  t o  MVP ma b e  d u e  t o  e s h  h a g e a l  
d y s m o t i l i t y .  2.  C h i l d r e n  w i t h  M G P  and  c h e s t  p a f n  may 
b e n e f i t  f r o m  e s o p h a g e a l  m a n o m e t r y  a n d  t h e  B e r n s t e i n  
a c i d  p e r f u s i o n  t e s t  p r i o r  t o  t h e  i n i t i a t i o n  o f  
t h e r a p y .  

TBE ELECTROPHPSIOLOGIC EFFECTS OF SOTALOL IN TBE 
I U U A T U R E  U A U U A L I A N  HEART B g i  guI L a a n  
Y i l l a f a n e  Iaree K r C n m m a r L  A d r i e n n e  S r n l f i  a143 H a n r r  E a l k a n L  A-rthu~ L g i r k n f f . ( S p o n .  b y  
A r t h u r  S. P i c k o f f ) .  U n l v e r s i t v  o f  Miami S c h o o l  
o f  M e d i c i n e ,  D e p t .  o f  ~ e d i a t ; i c s ,  M i a m i ,  FL. 

S o t a l o l  (SO),  a new a n t i a r r h y t h m i c  a g e n t ,  i s  
a b e t a - b l o c k e r  t h a t  a l s o  h a s  b e e n  shown t o  h a v e  some c l a s s  
I11 e l e c t r o p h y s i o l o g i c  (EP) e f f e c t s .  To e v a l u a t e  t h e  EP 
e f f e c t s  o f  S o  o n  t h e  i m m a t u r e  h e a r t  a n d  t o  a s s e s s  t h e  
r e l a t i v e  i m p o r t a n c e  o f  i t s  c l a s s  I11 a c t i o n s ,  two g r o u p s  
o f  n e o n a t a l  c a n i n e s ,  a g e s  4-15 d a y s ,  w e r e  s t u d i e d  a n d  
c o m p a r e d .  G r o u p  I c o n s i s t e d  o f  6 p u p p i e s  i n  whom EP 
s t u d i e s  w e r e  p e r f o r m e d  i n  t h e  c o n t r o l  s t a t e  (C) a n d  
f o l l o w i n g  1 . 5 ,  2 .5  a n d  4.0 m g l k g  I . V .  So.  G r o u p  I1 
c o n s i s t e d  o f  6 p u p p i e s  i n  whom EP s t u d i e s  w e r e  p e r f o r m e d  
p r i o r  t o  and f o l l o w i n g  b e t a - b l o c k a d e  w i t h  0.6 mglkg I.V. 
p r o p r a n o l o l  (P ) .  So c a u s e d  a d o s e  d e p e n d e n t  d e c r e a s e  i n  
h e a r t  r a t e  ( 1 8 1  + 27 t o  1 2 5  f 2 1  bpm, p <  0 .001)  w h i l e  P 
c a u s e d  n o  s i g n i f i c a n t  c h a n g e  ( 1 6 9  f 9 t o  1 5 9  + 1 4 ,  n s ) .  
So  s i g n i f i c a n t l y  p r o l o n g e d  a t r i a l  r e f r a c t o r i n e s s  (AERP: 
6 7  f 1 4  C ,  1 1 7  f 2 8  So;  AFRP: 1 0 2  f 9 C ,  1 5 2  f 3 1  S o ,  p 
< 0.001)  w h i l e  P o n l y  s l i g h t l y  i n c r e a s e d  t h e  AFRP ( 1 1 4  f 
1 2  C ,  1 2 0  f 1 0  P ,  p < 0.03). W h i l e  t h e  AV n o d e  FRP was  
p r o l o n g e d  b y  P ( 1 8 3  f 9 C ,  1 9 3  f 1 9  P ,  p <  0.05) So  c a u s e d  
a g r e a t e r  i n c r e a s e  ( 1 7 1  + 2 9  C ,  2 4 4  + 5 7  S o ,  p <  0.01).  
S i m i l a r l y ,  w h i l e  P s l i g h t l y  i n c r e a s e d  t h e  VERP (158  f 1 2  C 
t o  1 6 8  f 13 ,  p <0.05) So c a u s e d  a f a r  g r e a t e r  i n c r e a s e  i n  
v e n t r i c u l a r  r e f r a c t o r i n e s s  (VERP: 1 5 2  + 2 6  C, 227  f 4 1  
So;  VFRP: 1 7 3  f 23 C ,  2 5 3  f 3 4  S o ,  p < 0.001).  B e c a u s e  
t h e  EP c h a n g e s  w i t h  b e t a - b l o c k a d e  i n  t h e  i m m a t u r e  h e a r t  
a r e  modes t ,  t h e  l a r g e  changes  i n  m y o c a r d i a l  r e f r a c t o r i n e s s  
i n d u c e d  b y  So  m u s t  b e  l a r g e l y  d u e  t o  a s i g n i f i c a n t  c l a s s  
I11 a n t i a r r h y t h m i c  e f f e c t .  

CHARACTERIZATION OF SINUS NODE REFRACTORINESS AND 
SINOATRIAL CONDUCTION DURING ACUTE HYPOXIA. Steven M .  a1 44 u, Unive r s i t y  of  New Mexico School of M e d i c i n e ,  
Dept. of P e d i a t r i c s ,  Albuquerque, N M .  

S ince  hypoxia i n h i b i t s  conduction & au toma t i c i t y  
predominantly i n  t i s s u e s  dependent on t h e  slow (Ca- 

channel)  current, s i n u s  node (SN) f u n c t i o n  should be s e l e c t i v e l y  
depressed.  The e f f e c t s  of a c u t e ,  severe hypoxia (H) on SN re- 
f r a c t o r i n e s s  and s i n o a t r i a l  conduction time (SACT) were s tud i ed  
us ing r a b b i t  SN-right a t r i a l  p r epa ra t i ons  and s t anda rd  micro- 
e l e c t r o d e  techniques .  True SN pacemaker c e l l s  were i d e n t i f i e d  by 
i n t r a c e l l u l a r  a c t i o n  p o t e n t i a l s  having low ampl i tude  (65i7mV) and 
Vmax (3 .3 i1 .0  V/s) ,  and r ap id  r a t e s  of spontaneous d i a s t o l i c  de- 
p o l a r i z a t i o n  (51+15 mV/s). Spontaneous s i n u s  cyc l e  l eng th  (CL) 
( con t ro l  = 460+58ms) increased by 36% with  H .  Retrograde SACT, 
measured from the c r i s t a  t e r m i n a l i s  t o  a true SN pacemaker c e l l ,  
was r a t e  dependent;  i nc rea s ing  a t  s h o r t e r  paced CL. SACT inc rea -  
sed a t  a l l  paced CL wi th  H .  A t  a CL of 40Ons, SACT increased from 
41'12 t o  101+19ms (+146%). The minimum paced CL wi th  1:l a t r io-SN 
conduction (CLm) increased from 203'34 t o  308'41ms (+52%) wi th  
H .  SACT a t  CLm increased from 65'19 t o  134t30ms (+105%).  SN e f -  
f e c t i v e  r e f r a c t o r y  per iod (ERP)(a t  a paced CL of 400ms) increased 
from 158+37 t o  261i45ms (+66%). All changes i n  SN func t ion  re- 
l a t e d  t o  H were s i g n i f i c a n t  ( a t  l e a s t  ~ ~ 0 . 0 5 ) .  SN pacing from 
the  c r i s t a  t e r m i n a l i s  was never l im i t ed  by a t r i a l  muscle con- 
duc t ion  ( f a s t ,  Na-channel dependent) o r  r e f r a c t o r i n e s s .  A t r i a l  
ERP changed from 86'14 t o  96+20ms (NS) wi th  H .  In  summary, a c u t e  
H adve r se ly  a f f e c t s  SN au toma t i c i t y ,  conduction and r e f r a c t o r -  
i ne s s ;  presumably r e l a t e d  t o  a l t e r a t i o n s  i n  the Ca c u r r e n t .  These 
changes may be r e spons ib l e  f o r  many of  t h e  bradyarrhythmias seen 
c l i n i c a l l y  dur ing severe H .  

THE EFFECTS OF HYPOXIA AND ADENOSINE ON THE ELECTRO- 
PHYSIOLOGIC FUNCTION OF THE ADULT AND NEONATAL RABBIT a145 ATRIOVENTRICULAR NODE. Min Lon Youn Brian M. 
Ramza, Ronald W .  Joyner  & y d i d  M. Lauer).  
Univ of  Iowa, De~ts o f  Peds. and Phvs.. Iowa C i tv .  IA 

We used an i s o l a t e d  perfused h e a h  model t o  &st 
the e f f e c t s  of a c u t e  hypoxia and adenosine  (ADO) on the a d u l t  (A) 
and neonatal (N) (1-5 days)  r a b b i t  a t r i o v e n t r i c u l a r  node (AVK). 
The AVN func t ion  was a s se s sed  by the AH i n t e r v a l  a t  a cons t an t  
a t r i a l  pacing c y c l e  l eng th  (CL) just s h o r t e r  than t h e  i n t r i n s i c  
CL and by t h e  l onges t  pacing CL r e s u l t i n g  i n  Wenckebach p e r i o d i c i -  
t y  (WP). When t h e  h e a r t s  were s e q u e n t i a l l y  exposed t o  0.01, 0.1 
and 1 mM ADO, i n  both groups ADO caused a s i m i l a r  degree  of  dose- 
dependent i nc rea se  i n  AH ( 9 3 ~ 5 3 %  i n  A ,  n=8; 58+24% i n  N ,  n=7, 
a f t e r  1. mM ADO) and WP (43+12% i n  A ;  36+18% in  N). When t h e  
h e a r t s  were exposed t o  5 min o f  hypoxia ( 0  replaced wi th  
N ) t h e r e  was a s i g n i f i c a n t  d i f f e r e n c e  i n2 the  i nc rea se  o f  WP 
bgtween t h e s e  2 groups (128+44% in  A;  34+13% i n  N ,  p <0.01) .  The 
change i n  WP i n  A caused by hypoxia was s i g n i f i c a n t l y  g r e a t e r  
( p  < 0 . 0 5 )  than t h a t  caused by 1 mM ADO, a dose t h a t  has been pre-  
v ious ly  shown t o  cause  complete AVN block i n  guinea p ig s .  In  A 
when 1 mM aminophylline (AMO), a compet i t ive  an t agon i s t  t o  ADO, 
was added, i t  could  a t t e n u a t e  t h e  UP increment caused by ImM ADO 
( 3 2 ~ 1 3 %  by ADO; 19+8% by A D O t A M O ,  n=8, p < 0 . 0 1 ) ,  but  i t  could  no t  
a t t e n u a t e  t hose  caused by hypoxia (100+25% by hypoxia; 8 7 ~ 3 2 %  by 
hypoxiatAM0, p=0.38).  We conclude t h a t  i n  t h e  r a b b i t  AVN: 1 )  
The response  t o  ADO i s  s i m i l a r  i n  A and N .  2 )  N i s  r e l a t i v e l y  
r e s i s t a n t  t o  a c u t e  hypoxia a s  compared t o  A. 3 )  The response  t o  
acu t e  hypoxia i n  A could no t  be t o t a l l y  expla ined by t h e  ADO 
r e l e a s e  theory .  
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