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The e x c r e t i o n  p r e s s u r e  o f  a l v e o l a r  f l u i d  - a n  a d d i -  
t i o n a l  f a c t o r  i n  t h e  e x p a n s i o n  o f  t h e  l u n g  a t  b i r t h ?  

The f a c t ,  t h a t  t h e  a l v e o l a e  i n  c h i l d r e n  succumbed 
t o  l a r y n g e a l  a t r e s i a  a r e  n o t  c o l l a p s e d  b u t  e x p a n d e d ,  
s u g g e s t s ,  t h a t  t r a c h e o b r o n c h i a l  f l u i d  i s  e x c r e t e d  i n t o  
t h e  a l v e o l a e  u n d e r  p r e s s u r e .  

To t e s t  t h i s  h y p o t h e s i s  t h e  l e f t  main  b r o n c h u s  was 
l i g a t e d  a  few d a y s  b e f o r e  t e r m  i n  r a b b i t  f o e t u s e s ,  
w i t h o u t  i n t e r r u p t i n g  t h e  p r e g n a n c y .  Some h o u r s  a f t e r  
d e l i v e r y  t h e  o f f s p r i n g  was s a c r i f i c e d  and  t h e  r e s p i r -  
a t o r y  t r a c t  examined .  On t h e  l i g a t e d  s i d e  t h e  a l v e o l a e  
w e r e  found  t o  b e  expanded  by  f l u i d ,  w h i l e  t h e  b r o n c h i  
remained  i n  t h e  c o n t r a c t e d  f o e t a l  s t a t e .  The c o n t r a -  
l a t e r a l  l u n g ,  which  had  s u p p o r t e d  l i f e  be tween  d e l i v -  
e r y  and  s a c r i f i c e ,  was h i s t o l o g i c a l l y  normal .  

Bronchography  c a r r i e d  o u t  on  f o e t a l  s h e e p  i n  u t e r o  
a c c o r d i n g l y  r e v e a l e d  c o n t r a c t e d  b r o n c h i  a n d  a  f l o w  d i -  
r e c t e d  f rom t h e  a l v e o l a e  t o w a r d s  t h e  t r a c h e a ,  w h e r e a s  
t h e  b r o n c h i  a f t e r  t h e  f i r s t  b r e a t h  a t t a i n e d  t h e  normal  
p o s t n a t a l  w i d t h .  
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Computer p rocess ing  of da ta  from newborn i n f a n t s  with 
r e s p i r a t o r y  i l l n e s s e s .  

During a  14-month per iod ,  a  computerised record-keeping 
system processed information from 119 bab ies  with 
r e s p i r a t o r y  i l l n e s s e s  consecutively admit ted t o  a  neonatal. 
i n t e n s i v e  c a r e  u n i t .  FIO Pa02, PaCO acid-base d a t a ,  
va lues  f o r  continuous posigive alrway p?essure,  and 
mechanical v e n t i l a t o r  v a r i a b l e s  were e n t e r e d ,  usua l ly  by 
t h e  medical s t a f f ,  i n t o  t h e  system through a  keyboard 
te rmina l  i n s t a l l e d  i n  t h e  un i t .  Th is  t e rmina l  is 
connected t o  a  remotely s i t e d  PDP.11/45 computer which is 
simultaneously used f o r  o t h e r  c l i n i c a l  a p p l i c a t i o n s .  The 
d a t a  a r e  d i sp layed  a s  graphs on 2  t e l e v i s i o n  s c r e e n s  
a t t a c h e d  t o  t h e  t e rmina l .  Displays f o r  up t o  6  bab ies  
a r e  a v a i l a b l e  a t  any time. Vhen an i n f a n t  is d i scharzed ,  
f i l e s  of d a t a ,  wilicii inc lude  a  b r i e f  case  h i s t o r y ,  a r e  
s t o r e d  and can be r e t r i e v e d  and p l o t t e d  a t  t h e  t e rmina l .  
:!ard-co!iy graphs and p r i n t e d  summaries a r e  generated a t  
t h e  computer s i t e .  A 40:: sav ing  of time versus  tile 
~ a n u a i  record ing  of t h e  same d a t a  was denonstrated.  The 
system a l s o  proved u s e f u l  f o r  handing-on information when 
s t a f f  changed s n i f t ,  and f o r  t each ing  and research  
purposes. 
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The i n c i d e n c e  o f  p e r i o d i c  b r e a t h i n g ,  a p n e a  a n d  

b r a d y c a r d i a  i n  8 o t h e r w i z e  " n o r m a l "  p r e t e r m  i n f a n t s  
w a s  c o r r e l a t e d  t o  s l e e p  states b y  means o f  l o n g  t e r m  
p o l y g r a p h i c  surveil lance (EMG, EEG, r e s p i r a t i o n ,  e y e  
movements ,  s p o n t a n e o u s  m o t o r  a n d  m o n o s y n a p t i c  r e f l e x  
a c t i v i t y ) .  T h e r e  w a s  a s i g n i f i c a n t  c o i n c i d e n c e  b e t w e e n  
e p i s o d e s  o f  b r a d y c a r d i a  a n d  p e r i o d i c  b r e a t h i n g  o r  
a p n e a .  P e r i o d i c  b r e a t h i n g  (recurrent  p a u s e s  < I 0  s e c ) ,  
apneas ( > I 0  s e c )  a n d  e p i s o d e s  o f  b r a d y c a r d i a  w i t h  a n d  
w i t h o u t  r e s p i r a t o r y  a r r e s t  o c c u r r e d  p r e d o m i n a n t l y  i n  
active o r  REM ( r a p i d  e y e  movement) s l e e p ,  when mono- 
s y n a p t i c  r e f l e x  r e s p o n s e s  w e r e  r e d u c e d ,  i n d i c a t i n g  
b r a i n  s t e m  i n h i b i t o r y  i n f l u e n c e  t o  s p i n a l  m o t o n e u r o n e a  
I n  p r e t e r m  i n f a n t s  d u r i n g  t h e i r  l o n g  las t ing  REM s l e e p  
p e r i o d s  d e s c e n d i n g  i n h i b i t i o n  o n  r e s p i r a t o r y  a n d  o t h e r  
spinal  m o t o n e u r o n e s  a n d  t h e i r  p r o p r i o c e p t i v e  c o n t r o l  
as w e l l  as t h e  r e d u c t i o n  o f  p r e g a n g l i o n i c  s y m p a t h i c  
a c t i v i t y  f a c i l i t a t e  a p n e i c  s p e l l s  a n d / o r  b r a d y c a r d i a .  
Under  t h e  i n f l - u e n c e  o f  b a r b i t u r a t e s  t h e  amount  o f  REM 
s l e e p  d e c r e a s e s  t o g e t h e r  w i t h  a r e d u c t i o n  o f  a p n e i c  
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Comparison o f  t ranscutaneous oxygen tens ion  (tcPO ) and 
a r t e r i a l  oxygen t e n s i o n  (Pa0 ) i n  newborn i n f a n t s ?  

tcPO recorded by a  Drlge? e l e c t r o d e ,  manufactured a s  
describgd by Huch e t  a l ( l ) ,  was compared with Pa0 i n  23 
newborn i n f a n t s  ( b i r t h  w t .  994-3706g, mean 2112 $; 
g e s t a t i o n  27-bow, mean 331) with r e s p i r a t o r y  i l l n e s s e s ,  aged 
2h-7d. The tcPO e l e c t r o d e  was heated t o  4 3 ' ~ ;  h igher  
temperatures were2not used because they  produced s k i n  
changes which prevented continuous monitoring. Two s t u d i e s  
were done. 1. tcPO was compared with t h e  Pa0 of a r t e r i a l  
blood samples measurgd with a  Radiometer Type ~ $ 0 4 6  
e l e c t r o d e .  2. Comparisons were made, a t  $h i n t e r v a l s ,  of 
s imultaneous records  of tcPO , and Pa0 measured with an 
umbi l ica l  a r t e r y  c a t h e t e r - t i 6  e l e c t r o d $ ( 2 ) ,  over per iods  of 
1-16Sh (median 23h).  Over t h e  Pa0 range 20-350 mmHg, 
180 (82%) of 219 comparisons agreed2within 20 mmHg and 139 
(53%) wi th in  10 mmHg. In 24 comparisons, most of which 
were i n  s e r i o u s l y  ill i n f a n t s  being t r e a t e d  by mechanical 
v e n t i l a t i o n ,  tcPO underest imated Pa0 by 20-258 (median 
30 mmHg), even th&h s k i n  bloo3 flow: a s  judged by the  
h e a t i n g  power consumed by t h e  e l e c t r o d e ,  appeared t o  be 
maintained. Ve conclude t h a t  tcPO g ives  an es t imate  of 
Pa0 t h a t  is usua l ly  adequate f o r  c k n i c a l  management 
e x c i p t  i n  some s e v e r e l y  ill i n f a n t s .  

(1;  Buch e t  a l .  ;irch.GynYk., 1969 
(2)  Conway e t  a l . P e d i a t . ,  1976 

d i e t  o v e r  p r e g n a n t  r a t s  a n d  o f f s p r i n g s  c a l c i u m  c o n t e n t s .  
Ten p a i r s  o f  a d u l t  W i s t a r  r a t s  w e r e  d i v i d e d  i n  two 

g r o u p s .  Group I r e c e i v e d  a  d i e t  c o n t a i n i n g  Ca 0.78% and  
i n  g r o u p  I1 c a l c i u m  c o n t e n t  w a s  0 .03%.  P a r t u r i t i o n  t o o k  
p l a c e  a f t e r  30k1.8 d a y s  i n  g r o u p  I ;  a f t e r  2922 d  i n  
t h r e e  a n i m a l s  o f  g r o u p  I1 ( 1 I a ) a n d  a f t e r  5 7 . 5 t 2 . 1 2  i n  
two a n i m a l s  o f  t h e  same g r o u p  I I ( I I b ) . A f t e r  b i r t h  a l l  ma 
les a n d  f e m a l e s  w e r e  k i l l e d , b o t h  f e m u r s  removed a n d  a s -  
h e d  and b l o o d  s a m p l e s  t a k e n . I n t a c t  f e t u s e s  w e r e  k i l l e d  
a n d  a s h e d  f o r  c a l c i u m  s t i r n a t i o n . I n  g r o u p  I ( c o n t r o l ) , r e -  
s u l t s  were  c a l c e m i a  10.86+.20 mg/dl a n d  i n  bone :  a s h  
w e i g h t  27 .70k .75  mg; t o t a l  c a l c i u m  8 .562 .32 ;and  c a l c i u m  
c o n t e n t  i n  100 mg o f  a s h  (Ca/lOOmg a s h )  37.252.69 mg.Fe- 
m a l e s  w i t h  s h o r t  h y p o c a l c i c  d i e t  d i f f e r  i n  a s h  w e i g h t  
25.81-13.14(P<0.01) and  t o t a l  c a l c i u m  9.91+1.24 (P40.005) 
Females  w i t h  l o n g  h y p o c a l c i c  d i e t  d i f f e r  i n  a s h  w e i g h t  
2 8 . 2 7 f 0 . 3 3  mg (P40 .001) .  T o t a l  c a l c i u m  1 0 . 2 5 i . 2 0  mg 
(PL0.001) and  Ca/100 mg a s h  35 .37f .42  mg (P<0.005) .  I n  

m a l e s  same p a r a m e t e r s  showed a  w o r s e  a d a p t a t i o n  t o  hypo- 
c a l c i c  d ie t .Number  o f  f e t u s e s  i n  e a c h  l i t t e r  o f  g r o u p  I1 
was s i s n i f i c a n t l v  l o w e r  (a). I n  f e t u s e s  t h e  mos t  r e l i a -  
b l e  pa;ameter was Ca/100 Gg a s h  and  i t s  r e s u l t s  w e r e ;  
p u p s  from: g r o u p  I ,  17 .59f .62  mg; g r o u p  I I a  17.78k.42 
(P40.001,  v s . 1 )  a n d  g r o u p  I Ib ,12 .84*1 .08  mg (P-zO.001 v s .  
I I a ) .  I n  c o n c l u s i o n  low c a l c i u m  d i e t ,  w i t h o u t  c o n s p i -  
c u o u s  c h a n q e s  i n  t h e  mother  w i l l  a f f e c t  the f e t u s . .  
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I ron  absorp t ion  by low b i r t h  weight i n f a n t s  from p a s t e u r i s e d  
human b r e a s t  milk. 

S i x  preterm i n f a n t s  (<l .?Kg S.Wt & < 3 l  wks gest . )  and 
two l i g h t  f o r  d a t e s  i n f a n t s  ( c l . 5 i i g  3.wt & y 3 7  wks g e s t . )  
were s t u d i e d  by s e r i a l  metabolic ba lances  f o r  20 t o  70 days. 
I r o n  was added t o  t h e  milk from day 30 onwards. I ron  
ana lyses  of d i e t ,  s t o o l ,  and u r i n e  were made by atomic 
absorp t ion  spectrometry.  The s i x  preterm i n f a n t s ,  when f e d  
unsupplemented milk ( i r o n  = 0.043mg/lOOml) were i n  smal l  
-ve i r o n  balance (mean, -0.13 mg/Kg.day). The two l i g h t  
f o r  da tes  i n f a n t s  were i n  a  smal l  cve i r o n  balance (mean, 
+0.084 mg/iig.day). Augmenting t h e  milk i r o n  (mean 3.8 mg/ 
100 ml) on day 30 l e d  t o  increased  i r o n  absorp t ion  i n  a l l  
t h e  preterm i n f a n t s  on day 30 (mean 2.4 mg/Kg.day, mean C I  
absorp t ion ,  jj?;). Af te r  day 30 t h e  absorp t ion  was very 
v a r i a b l e .  In two i n f a n t s  who rece ived  no blood t rans -  
fus ions  i r o n  absorp t ion  from day 30 onwards averaged 33;o 
(mean 3.0 mg/k;g.day). Three i n f a n t s  rece ived  blood t r a n s -  
f u s i o n s  and fol lowing each t r a n s f u s i o n  i r o n  absorp t ion  f e l l ,  
and i n  two i n f a n t s  i t  became -ve, becomipg +ve again 1.8hen 
the  haemoglobin concent ra t ion  f e l l  below 12g/100 m l .  These 
d a t a  suggest  t h a t  a  c o n t r o l l i n g  mechanism f o r  i r o n  absorp- 
t i o n  is  presen t  i n  preterm i n f a n t s .  In one case  f a r  more 
i r o n  was absorbed than was requ i red  f o r  e r y t h r o p o i e s i s  
i n d i c a t i n g  perhaps immaturity of t h e  c o n t r o l  of i r o n  
absorut ion.  
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