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Twelve infants born a t  36-42 weeks o f  g e s t a t i o n  who had  
s u f f e r e d  severe b i r t h  a s p h y x i a  w e r e  s t u d i e d  r e p e a t e d l y  i n  the 
first week o f  l i f e  b y  near i n f r a r e d  s p e c t r o s c o p y  (NIRS) and 
m a g n e t i c  r e s o n a n c e  s p e c t r o s c o p y  (MRS). S i x  infants with n o r m 1  
b r a i n s  w e r e  also s t u d i e d  b y  NIRS t o  p r o v i d e  c o n t r o l  data. 
Phosphccreatine/inorganic o r t h o p h o s p h a t e  ( P C r / P i )  c o n c e n t r a t i o n  
r a t i o s  d e t e m i n e d  b y  MRS f o l l o w i n g  a s p h w a  were  f r e q u e n t l y  
n o r m 1  i n  t h e  f i r s t  48  h o u r s ,  b u t  s u b s e q u e n t l y  low r a t i o s  were 
a l w a y s  seen .  I n  t h e  f i r s t  48  h o u r s  mean y e r e b r a 1  b l o c d  volume 
(CBV) was elevated (4.40&SW 0 . 3 y . 1 0 0 ~ -  ) capxed w i t h  the 
c o n t r o l  i n f a n t s  (1.98+0.26ml.l00g , p<0.001),  a n d  CBV r e s p o n s e  
t o  changes  i n  arterial c a r b o n  d i o x i d e  t e n s i o n  (Pas?,)  9 s  
r e d u c e d  (0.10+0.06 capred w i t h  0.53~0.06ml.lOOq .kPa , 
p<O .OOl) . ~ e r a r a l  haemwlynmics  i n  the a s p h y x i a t e d  infants 
s u b s e q u e n t l y  r e t u r n e d  tojmrds n c m l .  

Thus,  fo1lowir.q b i r t h  a s p h y x i a ,  elevated b l o o d  volume and 
r e d u c e d  r e s p o n s e  t o  c h a n g e s  i n  PaC02 m y  be d e t e c t e d  prior to 
i r n p a i m t  o f  o x i d a t i v e  p h o s p h o r y l a t i o n .  
S u p p o r t e d  b y  the MFC, W e l l m n e  T r u s t  a n d  H a r r m t s u  P h o t o n i c s  KK. 

IN VIVO XANTHINE OXIDASE (XO) ACTIVITY IN PREMATURE 
INFANTS WITH ROS AN0 IN HYPOXIC STATES OF CHILDREN 

42 MEASURE0 BY URINARY CAFFEINE METABOLITES 
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- University Medical School, Szeged, Hungary 

It has been proven by numerous investigations that in hypoxic 
and shock states the purine breakdown by XO is the main source 
of the superoxide-mediated reperfusion injury of cells. Grant et 
al. have demonstrated that after caffeine intake the molar ratio 
of methyluric acid (>lU) and methylxanthine (MX) measured by HPLC 
in urine reflects the XO activity in vivo. The results of such 
measurements (F 2 S.D.) in various groups of children were as 
follows: 15 controls: 1.11 2 0.52; 17 newborns with ROS first 
day: 16.9 2 4.90; third day: 10.5 2 6.9; 18 critically ill 
children, in acute phase: 11.5 2 14.4 (range 1.9 - 50.0); in 
reparation: 2.3 2 3.7; in 6 so-called shock-tolerant patients: 
0.38 2 0.25. The MU/MX ratio and the serum uric scid value 
showed a significant correlation (r: 0,57, n = 44, p < 0,001) in 
various groups. In conclusion: The XO activity in vivo is 
extremely increased in severe acute clinical states and - 
presunably by an adaptive process -, it rapidly decreases in 
reparation and becomes extremely low in shock-tolerant states. 
These results explain the favourable effect of allopurinol in 
experimental and clinical shock states. 

HUMAN FETAL XANTHINE OXIDASE 
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43 Xanthine oxidase (E.C. 1.2.3.2.) has  been implicated 
in t h e  pathogenesis of pe r ina ta l  post ischemic and hyperoxic 
t issue injuries through i t s  ac t ion  on t h e  accumula ted  sub- 
s t r a t e ,  hypoxanthine (Hx), and concomi tan t  oxygen f r e e  

r ad ica l  production. IVe measured t h e  ac t iv i ty  of xanthine dehydrogenase/  
oxidase (XOD), and i t s  apparen t  Km fo r  t h e  main physiological subs t ra t e ,  
hypoxanthine, in human f e t a l  liver, intest ine,  brain, and  myocardium. 
Autopsy samples f r o m  45 fe tuses  (10-20 ges ta t iona l  weeks), 9 p re te rm 
babies  (25-28 weeks), and 1 5  t e r m  babies  w e r e  included in t h e  s tudy.  
XOD-activity increases in t h e  l iver  and  dec reases  in  t h e  in te s t ine  wi th  
gestat ion.  During t h e  l a s t  t r imes te r  t h e  hepa t i c  ac t iv i ty  increases a lmos t  
twofold t o  a mean of abou t  0.5 nmol/mg protein/min, while t h a t  in t h e  
in te s t ine  dec reases  t o  a third,  a mean  of abou t  0.3 nmol/mg protein/min. 
T h e  apparen t  I tm fo r  Hx i s  4.8-5.5 PhI in t h e  in te s t ine  throughout ges ta t ion  
and  in t h e  l iver  a t  t e rm,  bu t  higher than  30 pkI in t h e  l iver  during t h e  
f i r s t  half of pregnancy. T h e  ac t iv i ty  is below 20 pmol lmg  protein/min 
in t h e  brain, and unde tec tab le  in t h e  myocardium. Thus, human f e t a l  
l i ve r  and intest ine have substant ial  enzymat ic  capac i ty  t o  conver t  Hx 
and/or  xanthine t o  ur ic  acid throughout  a gestat ion.  This  is a prerequisi te  
bu t  no t  proof of t h e  involvement  of XOD in  t h e  pathogenesis  of pe r ina ta l  
ischemia-reperfusion injury. 

EXOGENOUS XANTHINE OXIDASE (XOD) DEPLETES ADENINE 
NUCLEOTIDES FROM ENDOTHELIAL CELLS (ECs) 
K r i s t i i n a  A a l t o  and K a r i  0 .  R a i v i o ,  C h i l d r e n ' s  
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Hypoxanthine (Hx) is produced by hypoxic c e l l s . 0 n  r e -  
oxygena t ion  t h e  Hx-XOD-reaction g e n e r a t e s  oxygen f r e e  

r a d i c a l s ,  which a r e  assumed t o  damage t i s s u e s .  S i n c e  ECs have been 
r e p o r t e d  t o  c o n t a i n  XOD and a r e  exposed  t o  c i r c u l a t i n g  Hx , they  a r e  
a l i k e l y  t a r g e t  f o r  damage.We have s t u d i e d  t h e  e f f e c t  o f  Hx a n d / o r  
XOD o n  n u c l e o t i d e  metabolism o f  ECs from human u m b i l i c a l  v e i n s ,  
c u l t u r e d  under  s t a n d a r d  c o n d i t i o n s .  C e l l s  i n  c u l t u r e  w e l l s  were 
l a b e l e d  o v e r n i g h t  v i t h  14C-adenine (IOOuM), washed and f u r t h e r  i n -  
cuba ted  f o r  3-6 h r  v i t h  e i t h e r  Hx (lOOuM), XOD (4OmU/ml) o r  bo th .  
Medium v a s  removed and t h e  c e l l s  e x t r a c t e d  w i t h  p e r c h l o r i c  a c i d .  
N u c l e o t i d e s  from c e l l s  and medium, and Hx, x a n t h i n e  (X) and u r i c  
a c i d  (Ua) from medium were s e p a r a t e d  by TLC and counted.  
I n  t h e  p resence  o f  serum, Hx a l o n e  had no e f f e c t ,  bu t  XOD a l o n e  
caused  a 30% f a l l  i n  c e l l u l a r  n u c l e o t i d e s  and a n  e q u i v a l e n t  i n -  
c r e a s e  o f  X+Ua i n  t h e  medium. I n  t h e  absence  o f  serum t h e  d e c r e a s e  
i n  n u c l e o t i d e s  was 60 t o  90%. The combina t ion  o f  Hx + XOD caused  a 
60-90% (no serum) o r  80% ( w i t h  serum) f a l l  i n  c e l l u l a r  a d e n i n e  
n u c l e o t i d e s .  Thus,  endogenous Hx i n  t h e  p resence  o f  exogenous XOD 
t r i g g e r s  aden ine  n u c l e o t i d e  c a t a b o l i s m  b u t  n o t  v i c e  v e r s a .  Serum 
seems t o  have a p r o t e c t i v e  r o l e .  Ve conc lude  t h a t  accumula t ion  o f  
Hx a l o n e  does  n o t  damage ECs, bu t  i n  t h e  p resence  o f  XOD, 
n u c l e o t i d e  d e p l e t i o n  o c c u r s  and c e l l u l a r  damage is p o s s i b l e .  
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Plasma HX c o n c e n t r a t i o n  was m o n i t o r e d  i n  f o u r  p r e t e r m  b a b i e s  
w i t h  s e v e r e  RDS rrho were  t r e a t e d  w i t h  n a t u r a l  s u r f a c t a n t  (G.A. 28- 
3 0  weeks, B.W. 1115-1325 g ) .  FiO b e f o r e  s u r f a c t a n t  a p p l i c a t i o n  
ranged  between -9-1.0. There  was2a 262% i n c r e a s e  i n  HX concen- 
t r a t i o n  1 5  min a f t e r  s u r f a c t a n t  a d n i n i s t r a t i o n  (p<.O5). A f t e r  6 0  
min t h e  HX l e v e l  r e a c h e d  p r e t r e a t m e n t  l e v e l s  i n  a l l  but o n e  baby. 
There was no c h a n g e s  i n  HX c o n c e n t r a t i o n  i n  c o n t r o l  b a b i e s .  

m i n u t e s  0 5 15 I] 60 

paOt kPa 5.9 (1.0 ) X.3 (9.5 ) 14.8 (11.1 ) 10.1 (6.7 ) 6.5 (1.4 ) 

t i 0 2  .%( .ffi) .95( -07) .64( -12) .51( .lo) -45( .B) 

These d a t a  d e m o n s t r a t e  a s i g n i f i c a n t  washing o u t  o f  HX a f t e r  s u r -  
f a c t a n t  a p p l i c a t i o n .  Whether o r  n o t  t h i s  comes f r a  t h e  l u n g s  
is n o t  known. S i n c e  HX is a n  oxygen r a d i c a l  g e n e r a t o r  i t  is 
s p e c u l a t e d  whe the r  t h i s  phenomenon p l a y s  a r o l e  i n  t h e  c l i n i c a l  
s i t u a t i o n .  

PWONARY LIPID DEPOSITS AFTER SURPACTAWT SUBSTITUTION 
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Ten very low b i r t h  weight i n f a n t s  (770 - 1400gl with seve re  RDS were 
t r e a t e d  with porcine s u r f a c t a n t  (Curosurf)  a t  a median age of 6.7 h. 
The t y p i c a l  response was immediate improvement of oxygenation. 4 bab ies  
could be weaned from the  v e n t i l a t o r  wi th in  36 h. However, i n  th ree  
p a t i e n t s  ( b i r t h  weights 1300g. 890g. 830g) improvement was only t r a n s i -  
en t ;  t hese  i n f a n t s  d ied  from pulmonary i n s u f f i c i e n c y  a t  the  age of 9 ,  
9 ,  and 14 days,  r e spec t ive ly .  i n  s p i t e  of repeated i n s t i l l a t i o n  of s u r f -  
a c t a n t  within 21 - 64 h a f t e r  t h e  f i r s t  t reatment .  
El is tological  examination of lung specimens obtained a t  autopsy revea led .  
i n  one case,  broadened a l v e o l a r  s e p t a e  with i n t e r s t i t i a l  i n f i l t r a t i o n  of 
lymphocytes and monocytes ( r ep resen t ing  organizing hyal ine membrane d i s -  
ease? ) ;  i n  t h e  two o t h e r  cases ,  t he re  was evidence of o b l i t e r a t i v e  bron- 
c h i o l i t i s  compatible with an e a r l y  s t a g e  of hronchopulmonary dysp las i a .  
I n  a l l  t h ree  cases ,  Sudan-stained frozen s e c t i o n s  showed l i p i d  d e p o s i t s  
i n  macrophages. Such l ipid-loaded c e l l s  were found i n  a l v e o l a r  spaces ,  
a lveo la r  wa l l s , . and  pe r ivascu la r  i n t e r s t i t i a l  t i s s u e .  No s i m i l a r  de- 
p o s i t s  were seen i n  i n f a n t s  with RDS who d ied  without r ece iv ing  su r fac -  
t a n t .  The reason f o r  t reatment  f a i l u r e  i s  not  explained 'by t h e  p resen t  
autopsy f ind ings ,  but  i t  seems l i k e l y  t h a t  t h e  accumulation of l i p i d s  
is secondary t o  s u r f a c t a n t  t r ea tmen t .  The p o s s i b i l i t y  t h a t  macrophage 
func t ion  might, i n  some i n f a n t s ,  be hampered by overloading with su r -  
f a c t a n t  l i p i d s ,  needs t o  be considered.  
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