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ANATOMIC DISTRIBUTION AND QUANTITATIVE 253 D E V E L O P M E N T A L  CHANGES I N  G U I N E A  PIG 
PULMONARY BETA RECEPTORS. Ca the r ine  G a t t o ,  

Virginia Seybold,  Thomas Kulik, James Lock, and Dana Johnson. 
University of Minnesota Medical School, Departments  of Ped ia t r i c s  and 
Anatomy. Minneapolis, MN. 

Quan t i t a t ion  using t issue homogenates  has demonstrated a n  inc rease  
in pulmonary 8-receptors  during development. However, techniques 
using disrupted t issue have not  pe rmi t t ed  t h e  precise anatomic 
local izat ion of pulmonary 8-receptors  or  ident if icat ion of t h e  s t ruc tu res  
where  inc reases  occur .  Using 3H-dihydroalprenolol, 8-receptors  were  
radioautographical ly local ized and  quan t i t a t ed  in sect ions of newborn 
(NB) and  adult  (A)  guinea pig lung. Specif ic  binding on lung sect ions,  
defined a s  t h a t  p reven ted  by 2pM propranolol (80-90% of t o t a l  counts) ,  
was rapid and saturable.  Sca tcha rd  analysis  showed a single class  of 
binding s i t e s  with a maximum binding capac i ty  of 18923 (NB) and 305237 
(A) fmolelmg protein (p<.003). Binding was of high a f f in i ty  Kd = 1.462.2 
(NB) 1.262.3 (A)  nM (N.S.). T h e  majority of R-receptors were  local ized 
in  t h e  alveolar  wall and airway epithelium 
(alveolar  >> bronchiolar  > bronchial) (p<.0001) and ave raged  2.8 (A) and  
1.3 (NB)-fold g r e a t e r  in number t h a n  8-receptors  in corresponding airway 
smooth muscle (p<.005). Ar te r i a l  and venous smooth muscle had few 
demonstrable 8-receptors .  T h e  increased number of 8-receptors  in t h e  
adul t  appea red  t o  b e  due  primarily t o  a 2.05.2 fold inc rease  in alveolar  
wall and airway epithelium as opposed t o  only a 1.32.4 fold inc rease  
in t h e  a l r eady  low number in airway and vascular  smooth muscle (p<.003). 
While r ecep to r  densi ty may no t  necessari ly  c o r r e l a t e  with response or  
physiologic importance,  t h e  role  of &recep to r s  in airway and alveolar  
epi thel iumlendothel ium funct ion dese rves  fu r the r  invest igat ion.  

LACTATE UPTAKE BY THE FETAL LIVER. C h r i s t i n e  A. 254 Gleason ,  Abraham M. Rudolph,  James D. B r i s t o w ,  and 
C o l i n  D. Rudolph,  Department  o f  P e d i a t r i c r ,  U n i v e r s i t v  

o f  C a l i F o r n i a ,  San F r a n c i s c o ,  CA 94143 
L a c t a t e  is produced  bv t h e  p l a c e n t a  and i s  a n  i m p o r t a n t  

m e t a b o l i c  s u b s t r a t e  f o r  f e t a l  lambs.  However, u t i l i z a t i o n  o f  
l a c t a t e  by t h e  f e t a l  l i v e r  s p e c i f i c a l l y  h a s  n o t  been  a s s e s s e d .  
We measured n e t  h e p a t i c  l a c t a t e  u p t a k e  i n  26 normoxemic f e t a l  
lambs a t  128 (121-138) days  g e s t a t i o n ,  w i t h  c a t h e t e r s  c h r o n i c a l l v  
m a i n t a i n e d  i n  d e s c e n d i n g  a o r t a ,  i n f e r i o r  vena  cava ,  r i g h t  o r  l e f t  
h e p a t i c  v e i n s  and u m b i l i c a l  v e i n  (W). L a c t a t e  and hemoglobin 
c o n c e n t r a t i o n s  and 0 2  s a t u r a t i o n s  were  measured i n  a l l  v e s s e l s  
3-7 days  a f t e r  s u r g e r y ,  and  h e p a t i c  and u m b i l i c a l  b l o o d  f lows  
measured by i n j e c t i n g  r a d i o a c t i v e  m i c r o s p h e r e s  i n t o  W. V02 o f  
e a c h  l i v e r  l o b e  was 1 . 6 0  + 1.65 mllmin.  Net  l a c t a t e  p r o v i d e d  t o  
t h e  f e t u s  from t h e  p l a c e n t a  was 4 .55  + 5.04 mgfmin, and t o t a l  
l a c t a t e  d e l i v e r y  t o  t h e  l i v e r  was 44.4 2 21 .2  mglmin. Net  
l a c t a t e  u p t a k e  by e a c h  l i v e r  l o b e  was 2.06 + 9.22 mgfmin, s o  t h a t  
t o t a l  h e p a t i c  l a c t a t e  u p t a k e  was s i m i l a r  t o  t h a t  p r o v i d e d  bv t h e  
p l a c e n t a .  However, h e p a t i c  e x t r a c t i o n  was o n l y  a b o u t  10% of  t h e  
l a c t a t e  d e l i v e r e d .  L a c t a t e  i s  t h u s  a n  i m p o r t a n t  s u b s t r a t e  f o r  
t h e  f e t a l  l i v e r ;  c a l c u l a t i o n  o f  l a c t a t e :  oxygen q u o t i e n t s  
i n d i c a t e d  t h a t  l a c t a t e  was used  m e t a b o l i c a l l y  f o r  p r o c e s s e s  o t h e r  
t h a n  o x i d a t i o n  a s  a  s u b s t r a t e .  

NEGLIGIBLE GLUCONEOGENESIS BY THE FETAL LAMB LIVER. 
C h r i s t i n e  A. Gleason  and Abraham M. Rudol  h ,  Dept .  of 256 P e d i a t r i c s ,  Univ.  o f  c a l i f o r n i a ,  ,an Fran:isco, CA. 

P r e v i o u s  s t u d i e s  o f  g luconeogen ic  c a p a b i l i t v  o f  t h e  f e t u s  & 
v i v o  have  y i e l d e d  c o n f l i c t i n g  r e s u l t s ,  and t h e  s p e c i f i c  r o l e  of  
t h e  f e t a l  l i v e r  i n  g l u c o n e o g e n e s i s  h a s  n o t  been  d e f i n e d .  We 
s t u d i e d  7  f e t a l  lambs w i t h  mean g e s t a t i o n a l  a g e  130.5 d a v s  ( r a n g e  
122-140d). We p l a c e d  c a t h e t e r s  i n  m a t e r n a l  a r t e r v  and v e i n  and 
i n  f e t a l  h ind l imb  a r t e r v  (FA) + v e i n  (IVC), r i g h t  o r  l e f t  h e p a t i c  
v e i n  (RHV, LHV), and u m b i l i c a l  v e i n  (UV). A f t e r  3 -5days  recovery,  
1 4 ~ - a l a n i n e  (25  p C i  b o l u s ,  20  $ i l h r  c o n t i n u o u s  i n f u s i o n )  o r  1 4 ~ -  
l a c t a t e  (40 p C i  b o l u s ,  30 p C i l h r  c o n t i n u o u s  i n f u s i o n )  was i n f u s e d  
i n t o  f e t a l  IVC. L a c t a t e  and g l u c o s e  c o n c e n t r a t i o n s ,  g l u c o s e  
s p e c i f i c  a c t i v i t v ,  and s u b s t r a t e  r a d i o a c t i v i t y  were  m e a s u r e d a f t e r  
30 and 60 m i n u t e s .  R a d i o a c t i v e  m i c r o s p h e r e s  were  i n j e c t e d  i n t o  
UV t o  measure  l i v e r  b l o o d  f low.  1412-Glucose u p t a k e  and r e l e a s e  
bv t h e  l i v e r  was c a l c u l a t e d ;  n e t  l a b e l l e d  g l u c o s e  was c a l c u l a t e d  
a s  a  p e r c e n t a g e  o f  1 4 c - s u b s t r a t e  p e r f u s i n g  t h e  l i v e r .  Mean 
g l u c o s e  u p t a k e  from t h e  p l a c e n t a  was 6 .00  mglkglmin ( r a n g e  2.13- 
1 6 . 0 ) .  G lucose  u p t a k e  o r  r e l e a s e  bv e a c h  l i v e r  l o b e  was o n l v 0 . 7 0  
mglmin; ( r a n g e  -3.7 t o  9 . 5 ) .  Only 0 .35% ( r a n g e  0-2.3%) o f  1 4 ~ -  
s u b s t r a t e  was c o n v e r t e d  t o  1 4 ~ - ~ l u c o s e ;  1 4 ~ - l a c t a t e  (0.29%) and 
I % - a l a n i n e  (0 .38%)  were  n o t  s i g n i f  i c a n t l v  d i f f e r e n t .  There  was 
a  s u g g e s t i o n  t h a t  t h e  l e f t  l o b e  c o n v e r t e d  l e s s  s u b s t r a t e  t o  
g l u c o s e  (0.03%) t h a n  d i d  t h e  r i g h t  (0 .48%) .  

We c o n c l u d e  t h a t  h e p a t i c  g l u c o n e o g e n e s i s  c o n t r i b u t e s  neg l ig ib lv  
t o  f e t a l  g l u c o s e  s u p p l y .  Narnes  e t  a l .  showed g l u c o n e o g e n e s i s  is  
P r e s e n t  w i t h i n  m i n u t e s  a f t e r  b i r t h .  Our model p e r m i t s  t h e w a l u a -  
t i o n ,  i n  u t e r o ,  of  mechanisms t h a t  s t i m u l a t e  g l u c o n e o g e n e s i s .  

EFFECT OF HYPOXIA ON BRAINSTEM BIOGENIC AMINES. 0 257 J e a n n i n e  L. Gingras -Lea the rman ,  M. C o l l e e n  McNamara, 
and Edward E.  Lawson. Dept .  of P e d i a t r i c s ,  Univ. of 

Nor th  C a r o l i n a ,  Chape l  H i l l ,  NC 
Pro longed  s e v e r e  hypox ia  r e s u l t s  i n  r educed  c o n c e n t r a t i o n  of 

b r a i n s t e m  b i o g e n i c  amines  (3 .  Neurochem. 21:783,  1973) .  To t e s t  
whe the r  t h i s  e f f e c t  is found i n  s h o r t e r ,  l e s s  s e v e r e  hypox ia  we 
s u b j e c t e d  3  d l o  and 2 1  d l o  r a b b i t s  t o  1 0 %  02 i n  t h e r m a l  j a c k e t e d  
chambers .  The r a b b i t s  were  c o n f i n e d  f o r  6h b r e a t h i n g  21% O2 (RA) 
( g r p  I ) ,  10m 10% 02 e v e r y  .5h ( g r p  11)  f o r  6h ,  2h 1 0 %  02 f o l l o w e d  
by 4h  RA ( g r p  I I I ) ,  4h RA f o l l o w e d  b y  2h 1 0 %  O2 ( g r p  IV) .  Using 
s e n s i t i v e  r a d i o e n z y m a t i c  a s s a y s ,  we d e t e r m i n e d  t h e  l e v e l  of dopa- 
mine (DA), n o r e p i n e p h r i n e  (NE) and  s e r o t o n i n  (5HT) i n  s p e c i f i c  
b r a i n s t e m  n u c l e a r  g roups .  The n u c l e i  ( d o r s a l  r a p h e ,  DR; l o c u s  
c o e r u l e u s ,  LC; s u b s t a n t i a  n i g r a  SN) were  removed by micropunch 
t e c h n i q u e .  I n  g e n e r a l ,  DA was n o t  a f f e c t e d  by hypox ia  and t h e r e  
were  i n c o n s i s t e n t  changes  i n  NE. The d a t a  f o r  5HT i s  p r e s e n t e d  
below (%A from c o n t r o l ) :  

13 d l o :  DR LC SN 121 d l o :  DR LC SN 
g r p  11 I -75* -69* 48  1 68 -13* 73 In-6 b o t h  

-69 -68* -20 62 50 460*l g r o u p s ;  ::: ::I / -94. -17, -87.1 99* 168* 333 * p < . 0 5  

The 5HT f i n d i n g s  d e m o n s t r a t e  t h a t  a c u t e  hypox ia  d e c r e a s e s  spe -  
c i f i c  c e n t r a l  n e u r o t r a n s m i t t e r s  i n  young a n i m a l s .  The Grp I11 
f i n d i n g s  imply f a i l u r e  t o  r e c o v e r  from t h e s e  e f f e c t s .  5HT 
i n f l u e n c e s  c e n t r a l  c o n t r o l  of ca rd iopu lmonary  f u n c t i o n ;  s u g g e s t -  
i n g  a  mechanism t o  e x p l a i n  t h e  i n c r e a s e d  s u s c e p t i b i l i t y  of new- 
b o r n s  t o  t h e  e f f e c t s  of hypox ia .  

WEIT OF ~ Y ~ T I O N ~ ' I H E ~ ~ ~ A ' I H Y O F  HEMODYNAMICS OF ENDOTOXIN SHOCK IN NEWBORN PUPPIES. 258 Andrew J .  G r i f f i n .  Masaka t su  Goto Z e n s h i r o  Onouchi 
P i p i t  ~hiemmongkol-ar) 

Center, k p t .  of N-tology; K.N. SivaSubramnkn and &&dl Keys, G e o r g e t ~  Loyo la  U n i v e m  Dept .  o f  P e d i a t r i c s ,  Maywood,IL 
Lhiversity Hospital, k p t s .  of NeMatolcgy and Oplthlmlogy, Washingtrm, D.C. R e p o r t s  o n  n e o n a t a l  hemodynamics i n  Endo tox in  shock(ETX) a r e  
'll~ preterm infant is subjected t o  prolorged exposure to anbient nursery s p a r s e .  T h i s  s t u d y  r e p o r t s  58  newborn mongre l  p u p p i e s ,  260-800 

i l lur inat ion a t  levels  that  have ken  fomd t o  produce re t ina l  dtnaae i n  grams i n  whom c a r d i a c  o u t ~ u t ( C 0 ) .  mean a r t e r i a l  ~ r e s s u r e f M A P ) .  
a n M s .  'RE effect  of l@t exp3sure i n  the m& on the i n c i d e ~ e  OF IECP 
*BS investigated i n  tu~ level  LII nurseries. &E hmdred eighty-three infants  
with bir thwights  5 2XQ. and GA 34 WAS w e  achitted to the study. ( W a n t s  
> l Y Q  had t o  have received Or). (h group of infants fran each haspital ms 
protected f m n  the ambient Lighting by the addition of a  neutral density f i l t e r  
to the incubator. ?he Control infants  w e  f m  the regular nursery 
envirorments. 'RE infants  were routinely examined by o~ tha l rmlog i s t s  for  KC? 
a t  disdrarge or  shortly thereafter. 'he resul ts  indicate less incidence of RCP 
i n  the Protected Group, p r t i cu la r ly  for those 
with BW 5 l Q ,  the infants mt susep t ib le  t o  
IECP (X2=19.79, pL.031). ?he trend is sinrilar 
within each i m s p i d .  IIEE f i n h s  a re  further 
substantiated by an epidmiological study of 

sam? nursery. Fourteen RCP infants were mtched 
for  EW with 10 Non-ROP infants. l h e  & m e  of 

infants i n  the Protected Group k5ro had k n  i n  the 

c v ~ u i a n r r  BIMWSO) 
m a  bed next t o  the window, and therefore ?-", 1s 25%. lhese RCP infants were more l ikely t o  have been "sun 

ex@" than the Non-FOP infants (79% vs.lG% respsctively, p<.Ol). Thee 
asscciations bet= l igh t  level and incidence of ROP suggest that the ambient 
illurrination i n  the hospital nursery m y  be one factor contributing t o  IECP. 
'hk study h a s  important inplicatioffi for  the early care of infants a t  risk. 

. . .  . - - ~  , , 
s y s t e m i c  v a s c u l a r  r e s i s t a n c e ( S V R )  , and m i n u t e  work(MW), were  
measured q10 min.  i n  c o n t r o l s  (!J=30) a r d  2 e x p e r i m e n t a l  g roups  
r e c e i v i n g  Ecoli(ETX) a t  a  dosage  o f  1 . 5  mg/kg(group A=15),  and 
1 0  mg/kg(group B=13). RESULTS: MAP: f e l l  below c o n t r o l s  a t  
50 min.  i n  g roup  B, a n d a t m i n . n  g roup  A w i t h  p a r a l l e l  f a l l  
t h e r e a f t e r .  CO: d e c r e a s e d  immedia te ly  t o  60% of  c o n t r o l  i n  bo th  
g r o u p s .  and c o n t i n u e d  t o  d e c r e a s e  th roughou t  t h e  e x p e r i m e n t ,  w i t h  
g r a d u a l  convergence  o f  b o t h  g r o u p s  a t  120 mln.  SVR: r o s e  t o  200% 
i n  b o t h  g roups  A  and B ,  and remained e l e v a t e d  t h G g h o u t .  MW: 
f e l l  i n  b o t h  g roups  t o  55% of  c o n t r o l .  SUMMARY: Newhorn p u p p i e s  
r e spond  t o  ETX w i t h  & C O ,  4 MW, +SVR, a m  &MAP. i n  c o n t r a s t  
t o  a d u l t s  s u b j e c t s .  Q u a n t i f i c a t i o n s  o f  i n t e r v e n t i o n s  a r e  now 
p o s s i b l e  w i t h  t h i s  model .  

MAP CO(L/mir/kg) SVR ( u n i t )  MW ( u n i t )  

G r o u p l B  A B A B A B  
0  5322 59'2 .37'.03 .33'.03 .152.02 .20'.02 249'20 270'20 

5  Min 54'3 63'3 .24'.03 .18'.02 .29'.04 .43'.06 180'22 141'27 

1 Hr 53'2 43'4 .19'.02 .14'.02 .26'.02 .25'.06 150'18 150'18 

2  Hrs 2722 14'2 .14'.01 .12'.02 .21'.02 .15'.03 54' 9  25' 5  
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