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F r e e  oxygen r a d i c a l s  a r e  c la imed  t o  be  o f  major  
importance i n  t i s s u e  damage i n  t h e  newborn. Ethane 
(E) and pen tane  ( P )  a r e  s p e c i f i c  p r o d u c t s  o f  f r e e  

oxygen r a d i c a l  media ted  l i p i d  p e r o x i d a t i o n  ( L l p l d s  12: 109-114, 
1977). We have q u a n t l f i e d  t h e s e  a l k a n e s  In e x p i r e d  a i r  f r a n  12 
I n f a n t s ,  g e s t a t i o n  25 t o  31 weeks. A l l  r e c e i v e d  mechanical  
v e n t i l a t i o n  and supplemental  oxygen f o r  t r e a t m e n t  o f  RDS. A f t e r  
wash-out w i t h  hydrocarbon sc rubbed  a l r / O  t h e  e x p i r e d  a l r  was 
c o l l e c t e d  i n t o  a bag, t r a p p e d  i n t o  Porasi f-c adsorben t ,  and 
ana lyzed  w i t h  i n t e r n a l  s t a n d a r d  by gas-chrcmatography.  

During t h e  f i r s t  t h r e e  neona ta l  d a y s  E p r o d u c t i o n  ranged f r a n  
0 t o  133 pnal/kg/rnln and P f rcm 0 t o  39.5 p m l / k g /  rnin. E and P 
d i d  n o t  c o r r e l a t e  we l l  w l t h  t h e  s e v e r i t y  o f  t h e  r e s p i r a t o r y  
f a i l u r e  o r  w i t h  t h e  requ i rement  o f  supplemental  oxygen d u r i n g  
t h e  t i m e  o f  g a s  a n a l y s l s .  However, i n f a n t s  who e v e n t u a l l y  
deve loped  BPD (n=2) o r  d i e d  (n=2), t ended  t o  produce more E 
(63.4 prul /kg/min,  r ange  0-1331, and P (29.1 pnal/kg/rnin, r ange  
12.9-39.51, conpared  t o  b a b i e s  w i t h  a f a v o u r a b i e  prognosis: 22.9 
pnol/kg/rnin (0-551, and 11.3 v l  /kg/rnin (0-22), r e s p e c t  i v e l  y.  
We propose  t h a t  a n a l y s i s  o f  E and P is l n s t r u n e n t a l  in s t u d y i n g  
t h e  r o l e  o f  f r e e  oxygen r a d l c a l s  i n  d i s e a s e s  o f  t h e  newborn. 
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T h i s  s tudy  was des igned  t o  a n a l y s e  t h e  f low behav ior  
o f  r e d  blood c e l l s  (RBC) by means of  a mathematical  

model. According t o  t h i s  model, t h e  f l o w  r e s i s t a n c e  depends on 
t h e  gap between RBC and v e s s e l  wa l l  and on t h e  plasma v i s c o s i t y .  
S u r f a c e  a r e a  (SA) and volume (V) of  RBC from t e n  term neona tes  
(N) and t e n  a d u l t s  (A) were measured by means of  a m i c r o p i p e t t e  
system and plasma v i s c o s i t y  (PV) was de te rmined  us ing  a c a p i l l a r y  
v i scomete r .  Neonatal  RBC had l a r g e r  V and SA t h a n  a d u l t  RBC (107' 
6 vs 9024 f l ,  and 1 5 g 7  vs 137'7 pm'). PV was lower i n  neona tes  
(1.04i.0.10 c P )  t h a n  i n  a d u l t s  (1.26'0.13 c P ) .  The c r i t i c a l  v e s s e l  
d iamete r  below t h a t  t h e  gap becomes t o o  small  t o  a l low s u f f i c i e n t  
l u b r i c a t i o n  i s  h i g h e r  f o r  neona ta l  RBC (3.3pm) t h a n  t h a t  f o r  
a d u l t  RBC (2.9pm). The d r i v i n g  p r e s s u r e ,  hematocr i t  and v i s c o s i t y  
of neona ta l  RBC i s  h i g h e r  than  t h a t  of  a d u l t  RBC i f  both c e l l  
t y p e s  have been suspended i n  t h e  same medium. However, t h e  
d r i v i n g  p r e s s u r e  and v i s c o s i t y  of  neona ta l  and a d u l t  RBC i s  
s i m i l a r  f o r  neona ta l  and a d u l t  RBC i f  t h e  c e l l s  have been sus- 
pended i n  t h e  cor responding  neona ta l  and a d u l t  plasma.  We con- 
c l u d e  t h a t  t h e  f low p r o p e r t i e s  of  neona ta l  and a d u l t  RBC i n  ves- 
s e l s  wi th  d i a m e t e r s  of  3.5 t o  6 pm a r e  no t  d i f f e r e n t  s i n c e  t h e  
l a r g e r  s i z e  of neona ta l  RBC i s  compensated by a lower PV. 
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P e r i p h e r a l  blood f low (PBF) depends on blood p r e s s u r e  
( P ) ,  blood v i s c o s i t y  (Q) and v a s c u l a r  h indrance  ( Z ) :  

PBF= P/R= P / ( Z x d ,  where R i s  t h e  p e r i p h e r a l  r e s i s t a n c e .  Thus, 
blood t r a n s f u s i o n  can i n c r e a s e  PBF by i n c r e a s i n g  P and d e c r e a s i n g  
Z and d e c r e a s e  PBF by i n c r e a s i n g  n .  We have s t u d i e d  PBF (venous 
o c c l u s i o n  plethysmography) , P ( D o p p l e r ) ,  blood volume (BV, Evans 
b l u e )  and n ( c a p i l l a r y  v i scomete r )  i n  14 anemic n e o n a t e s ( g e s t a -  
t i o n a l  age 27-42 weeks) d u r i n g  t h e  f i r s t  week of  l i f e  immediately 
b e f o r e  and a f t e r  t r a n s f u s i o n  (Tx) o f  20 ml of  whole blood.  

(XtSD; * P<0.05) p r e  Tx p o s t  Tx 
B V  (ml /kg)  87 .6 t15 .4  . +12 . 7 6  
Hct ( 1 / 1 )  0 . 3 7 G . 0 4  0.47+0.04* 
n (cP)  2 .9  2 0 . 3  3 . 6  '0.3 * 
PBF(ml/min~lDOml) 8 . 9  2 2 . 4  1 1 . 9 t 2 . 5  * 
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To f u r t h e r  u n d e r s t a n d  the p a t t e r n  o f  c e r e b r a l  b l m d  
f l c w  d u r i n g  n e o n a t a l  EQ.Y), we per fo rmed  s e r i a l m e a s u r e -  

m t s  of  the peak s y s t o l i c  (PSFV) , e n d - d i a s t o l i c  (EDW) , and  mean 
b l d  f l o w  v e l o c i t i e s  (MFV) o f  the a n t e r i o r  c e r e b r a l  arteries i n  
8 i n f a n t s  pre- ,  d u r i n g ,  and post--. Mean + SD v a l u e s  o f  the MFV 
i n c r e a s e d  £ r a n  9.4 + 2.4 an / sec  p re -Kim t o  73.0 + 2.2 an/sec 
( ~ ~ 0 . 0 1 )  d u r i n g  bypass  f low (91  + 1 7  m l / 6 n / k q )  . s i m u l t a -  
n e o u s l y ,  the man EDW i n c r e a s e d  f r a n  4 . 5  + 1.9 t o  7.2 + 1 .7  an/ 
sec (p<0 .01) ,  the mean P S W  i n c r e a s e d  frcm-10.3 + 1 . 9  6 12.8 + 
3 . 1  cm/sec (NS) , and  the p u l s a t i l i t y  i n d e x  (PI:  FSFV-EDW/PSFV) 
d e c r e a s e d  from 0.63 + 0.12 to 0.45 + 0.05 (pc0.01) . Post-ECElO 
v a l u e s  o f  MFV (8.4 +-2.5 an/sec) , E 5 W  (3.8 + 1.4 cm/sec) , P S W  
(9.3 5 2 . 5  an/sec) ,-and P I  (0.60 2 0.08) w e r e  ccmparab le  to pre -  

ECm3 v a l u e s .  Dur ing  weaninq f r a n  EQ.10 the P I  i n c r e a s e d  s t e a d i l y  
w i t h  a c o n c a n i t a n t  d e c r e a s e  o f  the MFV. 

These  d a t a  i n d i c a t e  that d u r i n g  n e o n a t a l  ECM) c e r e b r a l  pe r fu -  
s i o n  is h i g h e r  and  c e r h r a l  v a s c u l a r  resistance 1-r than pre -  
a n d  pst-ECMl and  t h a t  these c m e s  a r e  r e l a t e d  t o  the m u n t  
o f  b y p a s s  used.  

29 Ophthalmic Blood Flow Veloclty (OBFV) In  Sick Neonates.  
Llndner W. Schlndler  M. Rlegel K. Versmold HT'. Depart-  
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Abnormal pa t t e rn  of ce rebra l  BFV (CBFV) i s  known i n  
neona tes  wlth d l seases ,  associated with a n  lncreased 
r isk of r e r inooa thv  of orsrnaturl ty (HOP).No Information 
i s  ava i l ab le  on o ~ F v - ( ~ ~ / s )  i n  s ick neona tes .  We 

s t u d i e d  OBFV and  CBFV by pulsed Dopplersonography In  21 preterm 
(median gest .  a g e  2 8  wks. r ange  24-32) a n d  5 term neona tes .  with 
d i f fe ren t  problems, causing abnormal CBFV. (Pa ten t  d u c t u s  
art.(PDA, n=15). Indornethacin(n=l) ,  polycythernla(n=6),  hypocapnla 
(n=6),  hydrocepha lus (n=l ) .  30  normal neona tes  ( I ) ,  matched fo r  GA. 
s e r v e d  a s  controls .  Results :  Changes In OBFV were a lways  re la ted  
t o  changes In CBFV. No I n f a n t  wlth abnormal CBFV h a d  normal OBFV. 
PDA caused  Increased sys to l i c  and  decreased o r  r everse  d las to l i c  
OBFV. All o t h e r  condlt ions were assoc ia ted  with a dec rease  In 
s y s t .  a n d  d l a s t .  OBFV. Mean OBFV decreased between 3 0  a n d  8 1  % i n  
polycythemic in fan t s .  The  decrease  was usua l ly  more marked In OBFV 
t h a n  i n  CBFV. however In hypocapnic In fan t s  mean OBFV was  l e s s  
dec reased  (2% 1 to r r  pCOd t h a n  CBFV (4% / to r r  pCOz). 
Conclusion: Low OBFV i s  p resen t  i n  neona tes  with cl inical  condi- 
t ions  caus ing  decreased CBFV, t h l s  may cause  abnormal r e t i n a l  
perfusion.  Thus ,  abnormal OBFV may be a r i sk  f a c t o r  fo r  ROP. COz 
reactivity of ophthalmic and  ce rebra l  a r t e r i e s  may be d i f fe ren t .  
( 1 )  Controls  a r e  pa r t ly  p resen ted  In Pediatr  Rcs 22:241A. 1987.  
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S i a l i c  a c i d  (SA) i s  mainly bound t o  g l y c o c o n j u g a t e s  
and i s  a component of g lomeru la r  membranes. F r e e  SA i s  

t h e  most abundant  n e g a t i v e l y  charged  c a r b o h y d r a t e  i n  u r i n e .  S a l l a  
D i s e a s e  (SD) i s  a lysosomal s t o r a g e  d i s o r d e r  due  t o  impa i red  e g r e s s  
of  f r e e  SA from lysosomes.  SD p a t i e n t s  h a v e  5-10 t imes  e l e v a t e d  
f r e e  SA i n  t h e i r  u r i n e  and plasma. 

We de te rmined  t h e  r e n a l  c l e a r a n c e  of SA i n  c o n t r o l s  and SD pa- 
t i e n t s  o v e r  a b road  range  of f i l t e r e d  l o a d s ,  u s i n g  a n  HPLC method. 
A l l  p a t i e n t s  had a normal c r e a t i n i n e  c l e a r a n c e  o r  g lomeru la r  f i l t r a -  
t i o n  r a t e  (CFR). The SA c l e a r a n c e  approximated t h e  CFR i n  a l l  sub- 
J e c t s ,  r e g a r d l e s s  of f i l t e r e d  l o a d ;  hence ,  t h e  f r a c t i o n a l  e x c r e t i o n  
of SA was approx imate ly  100%. These  r e s u l t s  s u g g e s t  t h a t  f r e e  SA i s  
f i l t e r e d  by t h e  k i d n e y s  and n o t  r eabsorbed ,  which c o n t r a s t s  markedly 
wi th  t h e  r e n a l  h a n d l i n g  o f  g l u c o s e ,  which i s  e f f i c i e n t l y  reabsorbed  
a t  plasma c o n c e n t r a t i o n s  1000 r imes  t h a t  of f r e e  SA. 

~ .- -- 
P (mmHg) 73 .0 t16 .1  82.6+19.1* 
R (P/PBF) 8 . 6  t 2 . 0  7 .6  21.6 * Plasma SA F i l t e r e d  Load F r a c t i o n a l  E x c r e t i o n  

2 .9  t 0 . 7  2.1 t 0 . 5  * (nmol /ml> ("rol /min) (%I  - .... .,, - ... , - -  ,.., 
(X i so; . -, We conc lude  t h a t  Tx r e s u l t s  i n  v a s o d i l a t a t i o n  ( d e c r e a s e  i n  Z) and ( range)  (X & SD) 

i n c r e a s e d  p r e s s u r e ,  t h e r e b y  i n c r e a s i n g  blood f low i n  s p i t e  of C o n t r o l s  (n=9) 6.80 2 0.28 39-72 95.2 i 14.4 
i n c r e a s i n g  blood v i s c o s i t y .  SU (n=8) 4.13 ?; 2.48 160-380 114.6 & 8 .9  
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