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MATURATION-RELATED DIFFERENCES IN ADRENERGIC RESPON- 
SES OF CEREBRAL AND MESENTERIC ARTERIES FROM PREMA- 372 TURE, NEWBORN AND ADULT BABOONS. Myung K. Park ,  

Shigehi ro  Hayashi, Ron Reif and Thomas J .  Kuehl, Univ. of Texas 
Med. Sch. and Southwest Found. f o r  Res. & Ed., San Antonio, Tx. 

Responses of c e r e b r a l  a r t e r i e s  t o  c e r t a i n  v a s o a c t i v e  a g e n t s  
a r e  known t o  be d i f f e r e n t  from t h o s e  of e x t r a c e r e b r a l  a r t e r i e s .  
We compared v a s o c o n s t r i c t o r  response  t o  norep inephr ine  (NE) and 
v a s o d i l a t o r  response  t o  i s o p r o t e r e n o l  (ISO) between s t r i p s  of 
baboon c e r e b r a l  (CAs) and mesenter ic  (MAS) a r t e r i e s  and among 
premature (0.75 g e s t a t i o n ) ,  f u l l  term newborn and a d u l t  baboons 
f o r  each a r t e r v .  

ED5o(xlO-BM) f o r  NE Max. r e l a x a t i o n  t o  ISO* 
CA MA MA/CA CA MA CA/MA 

Prematures(PM) 3.4 20 5.9 63 65 0.97 
NewbornsCNB) 6.2 21 3.4 72 6 1  1.18 
Adults(AD) 32.0 26 0.8 10  95 0.11 
*Expressed a s  % o f  10-'+M papaverine-induced r e l a x a t i o n .  N=5-10. 
The f i n d i n g s  i n d i c a t e  ( a )  Although CAs of  PM & NB a r e  much more 
s e n s i t i v e  t o  vasocons t .  a c t i o n s  of NE than  AD, t h e r e  i s  no age- 
r e l a t e d  d i f f e r e n c e  i n  MAS, (b) CAs from PM&NB a r e  more s e n s i t i v e  
t o  vasocons t .  a c t i o n s  of NE than  MAS, whi le  t h e r e  is no r e g i o n a l  
d i f f e r e n c e s  i n  AD, ( c )  V a s o d i l a t i o n  of CAs t o  IS0  is much s m a l l e r  
i n  AD, whereas t h a t  of MAS is s l i g h t l y  g r e a t e r  i n  AD than  i n  PM 
& NB, and (d) There i s  no r e g i o n a l  d i f f e r e n c e  i n  v a s o d i l a t i o n  t o  
IS0  i n  PM & NB, w h i l e  v a s o d i l a t i o n  is much s m a l l e r  i n  CAs than  
MAS i n  AD. The r e s u l t s  show n o t  o n l y  matura t ion- re la ted  d i f f e r -  
ences  bu t  a l s o  r e g i o n a l  d i f f e r e n c e s  i n  response  t o  a and 0 adre-  
n e r g i c  a g o n i s t s .  

COMPARATIVE VASOACTIVE RESPONSES OF PREMATURE, NEW- - ??? BORN AND ADULT BABOON CEREBRAL ARTERIES TO PROSTA- 
I GLANDIXS. Myung K. Park,  Shigehi ro  Hayashi,  Ron Reif 

and Thomas J.  Kuehl,  Univ. o f  Texas Heal th  Sc ience  Center  and 
Sotrthwest Foundation f o r  Res. and Education.  San Antonio,  Tx. . . -.~- - - - - 

P r o s t a g l a n d i n ( P G ) E 1  i s  used  i n  neonates  w i t h  c e r t a i n  c y a n o t i c  
c o n g e n i t a l  h e a r t  d e f e c t s  t o  main ta in  patency of t h e  duc tus  a r t e -  
r i o s u s , b u t  i t s  e f f e c t s  on c e r e b r a l  blood flow a r e  n o t w e l l k n o w n .  
V a s o d i l a t o r  response  (expressed  a s  % of 10-W papaverine-induced 
re1axa t ion)and  v a s o c o n s t r i c t o r  r e s p o n s e ( a s  % o f  30 mM KC1-induced 
c o n t r a c t i o n )  t o  PGs were examined i n  h e l i c a l  s t r i p s  of c e r e b r a l  
a r t e r i e s  i s o l a t e d  from premature (0.75 g e s t a t i o n ) ,  f u l l  t e rm new- 
born and a d u l t  baboons. PGs 1 2 ,  E l ,  E2 and F2a a t  low concent ra -  
t i o n s  of 10-10 t o  10-8M produced a v a s o d i l a t i o n  i n  t h e  a r t e r i e s  
from a l l  age  groups.  Maximum v a s o d i l a t o r  responses  t o  PGI2 were 
s i m i l a r  between a d u l t  and newborn a r t e r i e s  (95-100%). Vasodila-  
t o r  response  t o  PGEl was much g r e a t e r  i n  newborn than  a d u l t  a r t e -  
r i e s ;  a d u l t  a r t e r i e s  r e l a x e d  t o  20+9% (N=8) a t  10-9M PGEl and 
c o n t r a c t e d  above t h e  b a s e l i n e  a t  10-8M, whereas newborn a r t e r i e s  
r e l a x e d  t o  53'7% a t  10-9M and 74+8% a t  10-8M (N=7). S i m i l a r l y  
g r e a t e r  r e l a x a t i o n  was found i n  newborn than  a d u l t  a r t e r i e s  w i t h  
PGE? and PGF2a. No s i g n i f i c a n t  d i f f e r e n c e  was found between pre-  
mature and newborn a r t e r i e s  i n  r e l a x a t i o n  response  t o  a l l  4 PGs. 
PGs E l ,  E2 and F2a a t  c o n c e n t r a t i o n s  of 10-EM o r  g r e a t e r  produced 
a marked c o n t r a c t i o n  i n  a d u l t  a r t e r i e s ,  b u t  s m a l l  o r  no cont rac-  
t i o n s  i n  premature and newborn a r t e r i e s .  The r e s u l t s  i n d i c a t e  
t h a t  t h e  c e r e b r a l  a r t e r i e s  of premature and newborn baboons a r e  
more r e s p o n s i v e  t o  v a s o d i l a t o r  a c t i o n s ,  bu t  l e s s  r e s p o n s i v e  t o  
v a s o c o n s t r i c t o r  a c t i o n s  of PGs than  a d u l t  a r t e r i e s .  

PROSTAGLANDINS (PG) AND MYOCARDIAL CONTRACTILE FUNC- 374 TION I N  GROUP B STREPTOCOCCAL (STREP) SHOCK. K.J. 
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The r o l e  of PG and myocar ia l  c o n t r a c t i l e  f u n c t i o n  i n  STEP 

shock h a s  n o t  been r e p o r t e d .  To e v a l u a t e  t h i s  phenomenon, r a b b i t s  
were ins t rumented  t o  measure mean a r t e r i a l  p r e s s u r e  (ilAP), pulmo- 
nary  a r t e r y  p r e s s u r e  (PAP), c a r d i a c  ou tput  (CO), h e a r t  r a t e  (HR) ,  
l e f t  v e n t r i c u l a r  end d i a s t o l i c  p r e s s u r e  (LVEDP) and dP/dt  and t o  
c a l c u l a t e  t o t a l  p e r i p h e r a l  ( T P R ) p d  pulmonary v a s c u l a r  r e s i s t a n c e  
(PVR) b e f o r e  and a f t e r  STREP (10 cells1Kg) i n f u s i o n .  The t a b l e  
shows t h e  e f f e c t  on t h e  v a r i o u s  parameters of indomethacin (IND) 
pre t rea tment  (4 mg/Kg; GpII)  on STREP induced changes from f h e  
b a s a l  (BASE) v a l u e s  (GpI).  *=P<0.05 v s  BASE. Values a r e  X -SEM. 

dP1dt MAP CO 
(mmHg/sec) (mHg) ml/min PVR HR(B/min) 

GpI (N=lO)BASE 4838'250 77'3 190'14 8.3' .9 253'9 
STREP *2358?555 *47'7 *101?22 "23.427.5 *216?9 

GpII(N=6)BASE 4858'610 78'5 195'20 7.2' . 8  252'3 
IND 4678'458 75'6 183'22 7.9'1.0 255?7 - - 

IND+STREP 4982*339 82'4 212'31 9.5'2.0 246'8 
LVEDP and TPR remained unchanged and a f t e r l o a d  d i d  n o t  i n c r e a s e  
i n  e i t h e r  group a f t e r  STREP i n f u s i o n .  The t a b l e  shows t h a t  IND 
(GpII)  prevented STREP-induced d e c r e a s e s  i n  dP/dt  and HR, and 
i n c r e a s e  i n  PVR (GpI).  Thus, we conclude t h a t :  1) STREP in-  
f u s i o n  i l l i c i t s  a d ramat ic  f a l l  i n  myocardial  c o n t r a c t i l i t y  t h a t  
appears  t o  be  an impor tan t  component of  t h e  shock p r o c e s s ,  and 
2) STREP-induced changes i n  c o n t r a c t i l i t y  and PVR appear  t o  be 
PG dependent.  

. ~~ 

Los ~ n a e l e s  and   arbor ~ e n e r a r ~ o s p i t a l ,  Torrance,  C a l i f o r n i a .  
We p r o s p e c t i v e l y  s t u d i e d  t h e  p o t e n t i a l  s i d e  e f f e c t s  o f  paren- 

t e r a l  v i t a m i n  E o r  tocophero l  ( T )  w h i l e  t e s t i n g  i t s  e f f e c t i v e n e s s  
i n  p r e v e n t i n g  Re t inopa thy  o f  P r e m a t u r i t y  (ROP) . 

287 i n f a n t s  <1.5 kg o r  <32 weeks were e n r o l l e d  i n  a doub le  
b l i n d ,  randomized t r i a l  o f  i n i t i a l  doses o f  20 mg/Kg/day f r e e  T 
( o r  0.4 cc1Kg o f  e x c i p i e n t  p lacebo,  [ P I ) .  Plasma l e v e l s  were 
measured t w i c e  weekly and subsequent doses m o d i f i e d  t o  a goal  o f  
3.0-3.5 m g l d l .  U n d i l u t e d  d r u g  was g i v e n  over  5-15 min.  v i a  
u m b i l i c a l  a r t e r i a l  o r  p e r i p h e r a l  I V ' s .  T o r  P was g i v e n  PO when 
o r a l  feeds  were w e l l  e s t a b l i s h e d ,  and c o n t i n u e d  u n t i l  t h e  
r e t i n a e  reached m a t u r i t y .  

I n t r a v a s c u l a r  i n f u s i o n  o f  T o r  P caused no immediate o r  de- 
l a y e d  r e a c t i o n s .  The median plasma l e v e l s  were 0.64 i 0.63 m g l d l ,  
M+SO i n  t h e  P group, and 2.38 + 0.82 mg ld l  i n  t h e  T group.  

M o r t a l i t y ,  (20% P vs 21% T) ;  CNS hemorrhage >grade I ,  (28% P 
vs 30% T) ; hepatomegaly o f  >2 cm (11% P vs 15% T) ; proven s e p s i s  
o c c u r r i n g  a f t e r  48 h r s  o f  age (7% P vs 6% T);  and proven NEC (4% 
P vs 4% T) d i d  n o t  d i f f e r  between t h e  two groups.  T h i s  sample 
s i z e  p e r m i t t e d  75-95% con f idence  f o r  an i n c r e a s e d  i n c i d e n c e  o f  
any one s i d e  e f f e c t  o f  10 percentage p o i n t s ,  a lpha  = 0.1. 

The e a r l y  i n t r a v a s c u l a r ,  f o l l o w e d  by o r a l ,  use o f  tocophero l  
appears t o  be s a f e  as used i n  t h i s  s tudy ,  p r o v i d i n g  plasma l e v e l s  
a r e  c a r e f u l l y  mon i to red  and k e p t  below 3.5 m g l d l .  

INDOMETHACIN(1) ALTERS SYSTEHIC BUT NOT PULMONARY 376 EFFECTS OF BOLUS PROSTAGLANDIN D~ ( P G D ~ )  IN 
NEWBORN LAMBS. J., R., 

M. McDevitt, G. L e s l i e ,  and G.. Univ. o f  Alabama 
i n  Birmingham, Dept. of Peds., Bham, AIL. 

We p r e v i o u s l y  showed t h a t  b o l u s  PGD2 c a u s e s  g e n e r a l i z e d  
v a s o c o n s t r i c t i o n  i n  normoxic  l a m b s ,  y e t  c a u s e s  u n i q u e ,  
s i m u l t a n e o u s  pu lmonary  v a s o d i l a t i o n  a n d  s y s t e m i c  v a s o c o n -  
s t r i c t i o n  i n  h y p o x i c  lambs .  These  r e s p o n s e s  were  s t u d i e d  
before  and a f t e r  I ( 2 u g / k g )  i n  7 normoxic  a n d  h y p o x i c  ( F i 0 2  
= 0 . 1 3 )  a c u t e l y  i n s t r u m e n t e d  newborn l a m b s  t o  s e e  i f  t h e  
sys temic  e f f e c t s  were caused by secondary p r o s t a n o i d  r e l e a s e .  
One and 5ua/ka doses  were a i v e n  over  20 seconds.  

APpa 
A PVR 
APas 
A SVR 
Data 

- ,  - - - 
Normox. PreI Hypox. 

1. 5 1 5 
1.7, 3.0. -574: - 4 3 .  
3.1 4.3. -7.5, -5.4. 

16.0. 18.0. 13.1, 16.7. 
34.8. 34.7. 16.9 23.4. 

a r e  means: = s i a n i f .  d i f f .  

Normox. Pos t - I  Hypox. 
1 5 1 5 

- 2 ~ 2 .  -174 -871: -773. 
-2.0 -1.2 -8.7, -7.9: 

0.1 2.6 4.6 7.1 
2.3 4.3 1.6 5.1 

from 0 a t  P<0.05 by ANOVA. 
I suppressed  t h e  s y s t & i c ,  b u t  n o t  t h e  pu lmonary  e f f e c t s  of 
PGD2. I a l s o  r a i s e d  Ypa and  Y a s  i n  n o r m o x i a  a n d  P a s  i n  
hypoxia (P<0.05), wi thout  a f f e c t i n g  PVR o r  SVR. We a d j u s t e d  
f o r  t h e s e  pre-PGD2 b a s e l i n e  c h a n g e s  u s i n g  a n a l y s i s  o f  
covar iance  which showed t h e  Yas c h a n g e s  t o  b e  i n d e p e n d e n t  of 
t h e  c o v a r i a b l e .  Thus, t h e  i n c r e a s e  i n  P a s  a n d  SVR s e e n  w i t h  
b o l u s  PGD2 a p p e a r s  t o  b e  d u e  t o  s e c o n d a r y  r e l e a s e  o f  a 
c o n s t r i c t o r  p ros tanoid  r a t h e r  t h a n  d u e  t o  a d i r e c t  e f f e c t  of  
PGD2 i t s e l f  on t h e  sys temic  v a s c u l a t u r e .  

THE ELECTROPHYSIOLOGIC EFFECTS OF INTRAVENOUS 377 VERAPAMIL I N  THE INTACT IMMATURE MAMMALIAN HEART 
Ar thur  S. P i c k o f f ,  C e l i a  J. F l i n n ,  S h a r a n j e e t  Singh,  

Henry Gelband. U n i v e r s i t y  of Miami School of Medicine, D i v i s i o n  
of P e d i a t r i c  Cardiology,  Miami, F l o r i d a .  

Verapamil (V) i s  c u r r e n t l y  u t i l i z e d  i n  t h e  therapy  of c a r d i a c  
a r rhy thmias  i n  t h e  neonate  and young i n f a n t .  However, t h e r e  is 
l i t t l e  d a t a  concerning t h e  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  of V 
on t h e  i n t a c t  n e o n a t a l  myocardium and conducting system. We 
s t u d i e d  t h e  EP e f f e c t s  of in t ravenous  V i n  doses  of 0.075 mglkg, 
0.15 mglkg and 0.30 mg/kg i n  6 n e o n a t a l  puppies (3-15 days of 
age) u t i l i z i n g  His bundle record ing  and programmed s t i m u l a t i o n  
techniques .  Verapamil r e s u l t e d  i n  a dose  dependent slowing of 
s i n u s  c y c l e  l e n g t h  (37 + 6%, p <0.05) bu t  no changes i n  e i t h e r  
%SNRT o r  CSNRT. Verapamil a l s o  r e s u l t e d  i n  a s i g n i f i c a n t  pro: 
l o n g a t i o n  of t h e  a t r i a l  ERP i n  t h e  n e o n a t a l  h e a r t  (32 + 12%, p 
0.30 mglkg V). Concerning AV conduct ion ,  V produced a smal l  
i n c r e a s e  i n  t h e  r e s t i n g  AH i n t e r v a l  (50.5 + 2.4 msec, c o n t r o l ,  
v s .  57 .3  5 4.7 msec, p 0.30 mglkg V) and a dose r e l a t e d  i n c r e a s e  
i n  t h e  paced c y c l e  l e n g t h  r e s u l t i n g  i n  AV nodal  Wenckebach (170 
+ 12.8 msec, c o n t r o l ,  + 246 5 23 msec, p 0.30 mglkg V). The ERP - 
and FRP of t h e  n e o n a t a l  AV node prolonged i n  a dose dependent 
f a s h i o n  (ERP-AVN - 475 + 19%; FRP 442 + 14%).  Retrograde con- 
d u c t i o n ,  p r e s e n t  i n  a l l ,  was abol i shed  i n  416 o r  s i g n i f i c a n t l y  
prolonged (116) by V ,  p a r t i c u l a r l y  a t  doses  >0.15 mglkg. No 
changes were observed i n  v e n t r i c u l a r  ERP o r  FRP. Compared with 
d a t a  ob ta ined  i n  t h e  a d u l t  dog s t u d i e d  by i d e n t i c a l  p r o t o c o l ,  V 
has  more of a n  e f f e c t  on t h e  n e o n a t a l  s i n u s  node and a t r ium.  
Suppression of AV nodal conduction appears  comparable i n  bo th  
n e o n a t a l  and a d u l t  s u b j e c t s .  
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