
V/Q IMBALANCE AND RESPONSE TO OXYGEN ADMIN- 
ISTRATION I N  CYSTIC FIBROSIS, ASTHMA AND 

A. B a t t i s t i n i .  GL. ~ r z i n c i c h f  G. ~ e n a g l i a +  Centro Fi- 
p a  P e d i a t r i -  
ca-- parma- 

O2 24%, 28-d 31% was g iven  t o  p a t i e n t s  whose 
Pao was r e s p e c t i v e l y > 7 0 ,  55-70 and i 55. Pao -air 

breathing,  and Paoy-enriched o2 breathing,  a l l h s  con- 
s t r u c t i o n  of  l i n e a r  r e g r e s s i o n  l i n e s .  Altough t h e  re- 
l a t i o n s h i p  i s  high  /PI02=24%, r=o,58/ t h e  p r e d i c t i v e  
a b i l i t y  of t h e  r e l a t i o n s h i p  i n  i n d i v i d u a l  p a t i e n t s  is  
l imi ted .  This can be explained by t h e  v a r i a b i l i t y  of 
t h e  V/Q imbalance. Resu l t s  obtained i n  t h e  t h r e e  d i f -  
f e r e n t  grouus arc  shown below i n  t a b u l a r  form. 
h m b e r  of  U'Anatomical "'-'Relative 
p a t i e n t s  shunt shunt 

mean SD mean SD 
CF /11/ 5.9 2.7 7.6 3.6 
Asthma /11/ 7.0 3.3 5.2 3.7 - - - - 

Pneumonia /26/ 10.0 4.6 4.8 5.2 

'-' Determined by shunt equat ion-breathirg pure O2 
00 Obtained by s u b t r a c t i n g  anatomical shunt from ve- 

nous admixiure /shunt equation-breathing a i r / .  
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The rrechanisms of g l y c o l y s ~ s  i n  t h e  newborn a r e  
poorly und-erstood. Animal experiments have shown t h a t  
g l y c o l y s i s  and glucose u t i l i s a t i o n  a r e  severe ly  i n f l u -  
enced by hydrogenion concentrat ion.  Since t h e r e  exis-  
ts some controversia.1 w0r.k i n  t h e  l i t e r a t u r e  concer- 
nix g l y c o l y s i s  i n  e1,ythrocytes own in-viti-o s t u d i e s  
were performed. Yne r e s u l t s  c leav ly  demonstrate 'the 
i n h i b i t o l y  e f f e c t  of  a c i d o s i s  on g lyco lys i s .  A speci-  
f i c  pCO e f f e c t  could not be found. In-vivo s t u d i e s  
i n  a o f  newborns sul 'fering from p o s t n a t a l  acid- 
o s i s  proved t h e  i n h i b i t i o n  o f  g l y c o l y s i s  by increased  
hydrogen-ion concentrat ion.  h y i n g  r e s p i r a t o r y  acido- 
sis glucose u t i l i s a t i o n  was impaired and product ion 
of  l a c t a t e  reduced. 
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The a e t i o l o g y  of  IVH i s  cont rovers ia l .  P resen t  t e -  
chniques concerning its t iming r e l y  e i t h e r  on c l i n i -  
c a l  observat ions - namely t h e  occurence of  convulsi- 
ons o r  co l lapse ,  o r  on s o p h i s t i c a t e d  radiochemical 
methods. We have cont inuously measured i n t r a - a r t e r i -  
a 1  blood pressure ,  and c e n t r a l  and p e r i p h e r a l  tempe- 
r a t u r e s  i n  low bir thweight  i n f a n t s  a t  r i s k  of  IVH i n  
a n  at tempt t o  i d e n t i f y  f a c t o r s  e i t h e r  causa t ive  o r  
i n d i c a t i v e  of  1VH.Since we g ive  r e g u l a r  small  t rans -  
fus ions  of  f r e s h  a d u l t  blood t o  low bir thweight  in-  
f a n t s ,  f requent  es t imates  of  t h e  HbA/HbF r a t i o  /Klei- 
hauer  technique/  provide a time-base f o r  comparison 
with post-mortem samples of  v e n t r i c u l a r  c l o t .  m e n  
f r e s h  blood conta in ing  W F  is  allowed t o  c l o t ,  t h e  
HbA/HbF r a t i o  is unal tered.  With t h i s  technique, we 
have been a b l e  t o  d a t e  v e n t r i c u l a r  haemorrhage. This 
seems t o  have occured before t h e  emergence of  o v e r t  
c l i n i c a l  signs. Differences i n  p a t t e r n s  of  monitored 
d a t a  between t h e s e  i n f a n t s  and ones who had not de- 
veloped an IVH w i l l  be i l l u s t r a t e d .  
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It was e a r l i e r  found t h a t  an extreme degree of  hy- 
peruricaemia can be de tec ted  i n  the  blood i n  severe 
c l i n i c a l  condi t ions  accompanied by hypoxia. I n  our  pre- 
s e n t  examinations we showed t h a t  t h e  poorly bloodsol- 
ub le  u r i c  a c i d  i s  p r e c i p i t a t e d  i n  t h e  form of  microc- 
r y s t a l s ,  and phagocytized u r i c  a c i d  c r y s t a l s  i n  t h e  
leukocytes  can be de tec ted  i n  t h e  blood of c l i n i c a l  
cases  of acu te  metabolic dis turbance and hypoxaemia 
i n  n a t i v e  prepara t ions  with a p o l a r i z i n g  microscope. 
Uricase p a r a l y s i s  i n  r a t s  / s p e c i f i c  enzymatic inh ib i -  
t i o n  with oxonic ac id /  enhances t h e  shock s e n s i t i v i t y ;  
t h e  hyperuricaemia induces u r a t e  nephropathy of  t h e  u- 
r i c  a c i d  i n  t h e  kidneys, and phagocytized u r i c  a c i d  
microcrys ta l s  can be observed i n  t h e  leukocytes. Basi- 
des oxonic acid-induced u r i c a s e  p a r a l y s i s ,  xanthine 
oxidase p a r a l y s i s  with a l l o p u r i n o l  / E l u r i t /  makes 
r a t s  appreciably t o l e r a n t  t o  shock. These r e s u l t s  show 
t h e  p a r t i c u l a r  importance t h e  dis turbance of u r i c  a c i d  
metabolism i n  acu te  metabolic d i seases  and shock s t a -  
t e s .  
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A t reatment  with hyperosmolale So lu t ions ,  contain- 
i n g  e l e c t r o l y t e s  i n  a high concentrat ion,  is  frequen- 
*Iy necessary. I n  the.Ca8e o f  a r e t e n t i o n  o f  e l e c t r o -  
l y t e s  a dangerous imbalance of  homeostasis of  t h e  bo- 
dy f l u i d s  /dysequilibrum syndrome, f a i l u r e s  of  ca rd i -  
a c  ac t ion /  w i l l  develop. Therefore a f requent  c o n t r o l  
of  t h e  parameters of wate r -e lec t ro ly te  metabolism is  
abso lu te ly  necessary during p a r e n t e r a l  f l u i d  therapy. 
Besides of superv i s ion  of  hematocri te ,  acid-base ba- 
l ance  and blood sugar, t h e  measurement o f  o m o l a l i t y  
and conductance of  serum p lay  an important r o l e .  For 
both of  these  methods microeqipments e x i s t  f o r  cap i l -  
l a r e  blood. The e l e c t r o l y t i c  conductance r e p r e s e n t s  
t h e  content  of  i o n s  i n  a so lu t ion .  A s p e c i a l  p r e c i s i -  
on conductometer a l lows t h e  determinat ion of r e l a t i -  
ve s m a l l  changes o f  va lues  i n  t h e  serum. Addit ional  
measurements of  t h e  concent ra t ion  of e l e c t r o l y t e s  i n  
t h e  u r i n e  on t h e  same way g ive  a good impression of  
t h e  a c t u a l  s i t u a t i o n  of  xhineral metabolism. The meth- 
od is  simple /a l so  f o r  unsk i l l ed / .  

REGULATORY ROLE OF TKF: PLACENTA AND COLOS- 
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~ h e - ~ l a c e n t a  l e t s  pass oniy 118 of-the tocopherol 
content  of t h e  maternal blood t o  t h e  umbi l ica l  vein,  
and t h e  serum of t h e  umbi l ica l  a r t e r y  con ta ins  i n  t h e  
newborn only t r a c e s  of tocopherol.  I n  prematures the-  
r e  is  no tocopherol  a t  all.  Thus, t h e  f e t a l  organs 
and t i s s u e s  a r e  n e a r l y  completely deprived of  toco- 
pherol.  The tocopherol  supply of  t h e  newborn begins 
with t h e  sucking. The e a r l y  colostrum i s  e s p e c i a l l y  
r i c h  i n  tocopherol ,  s i n c e  i t  conta ins  i n  t h e  f i r s t  
day of  t h e  l a c t a t i o n  3.4.5 t imes a s  much of  it a s  i n  
t h e  5 th  o r  l o t h  day, o r  t h e  mature mother's milk. I n  
prematures l e s s  tocopherol  i s  contained i n  t h e  colos- 
trum. Before t h e  f i r s t  sucking t h e r e  is  no tocopherol  
a t  a l l  i n  t h e  newborn's serum. It appears only a f t e r  
t h e  f i r s t  sucking, reaching i n  l o  days t h e  normal a- 
d u l t  value. On t h e  o t h e r  hand, i n  t h e  premature's se- 
rum t h e  tocopherol  l e v e l  i n c r e a s e s  but slowly even i n  
t h e  case of  mother's milk n u t r i t i o n .  The esrum l e v e l  
of t h e  pregnant woman, t h e  mode of  passage through 
t h e  p lacen ta  and t h e  colostrum's tocopherol  a r e  i n  in-  
t e r r e l a t i o n  and form whole. This  regu la tory  mechanism 
is  e f f e c t i v e  a l s o  i n  t h e  case of  o t h e r  vitamins. 
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