
NUTRITION OF THE NEWBORN 
BIOGENESIS OF GALACTOSE: EVIDENCE I N  GALACTOSEMIC 
INFANTS, R .  G i t z e l m a n n  & R, G a u r t h  Hansen  ( Z u r i c h ,  
S w i t z e r l a n d  & Logan ,  U t a h ?  

I n  s e v e r a l  g a l a c t o s e m i c  i n f a n t s  ( h e r e d i t a r y  d e f i -  
c i e n c y  o f  g a l a c t o s e - 1 - p h o s p h a t e  u r i d y l t r a n s f e r a s e )  
h i g h  l e v e l s  o f  r e d  c e l l  g a l a c t o s e ~ l ~ p h o s p h a t e  h a v e  
p e r s i s t e d  f o r  m o n t h s  d e s p i t e  r i g i d  e x c l u s i o n  o f  
g a l a c t o s e  f r o m  d i e t .  I n  v i t r o  c o n v e r s i o n  o f  UDP- 
g a l a c t o s e  t o  g a l a c t o s e - 1 - p h o s p h a t e  b y  e r y t h r o c y t e  
l y s a t e s  h a d  b e e n  d e m o n s t r a t e d  e a r l i e r ,  I t  now i s  
c e r t a i n  t h a t  s u c h  c o n v e r s i o n  i s  d u e  t o  t h e  p y r o -  
p h o s p h o r o l y s i s  o f  U D P - g a l a c t o s e .  T h i s  r e a c t i o n  i s  
u s u a l l y  t h o u g h t  o f  a s  p r o v i d i n g  a  b y p a s s  f o r  t h e  
t r a n s f e r a s e  r e a c t i o n  i n  t h e  c o n v e r s i o n  o f  g a l a c t o s e  
t o  g l u c o s e .  I t  i s  now c o n c e i v a b l e  t h a t  i n  t h e  
y o u n g  g a l a c t o s e m i c  u n d e r  t r e a t m e n t ,  t h i s  b y p a s s  
r e a c t i o n  i s  u s e d  i n  t h e  r e v e r s e  d i r e c t i o n  i . e .  n o t  
f o r  t h e  b r e a k d o w n  o f  g a l a c t o s e - 1 - p h o s p h a t e  b u t  f o r  
i t s  b u i l d u p  f r o m  g l u c o s e .  W h e t h e r  t h i s  w i l l  a l s o  
t a k e  p l a c e  i n  t i s s u e s  o t h e r  t h a n  t h e  r e d  c e l l  i . e .  
i n  t h e  c e n t r a l  n e r v o u s  s y s t e m  i s  unknown  b u t  m u s t  
b e  c o n s i d e r e d  s i n c e  s e l f - i n t o x i c a t i o n  o f  t h e s e  
p a t i e n t s  w o u l d  ensue ,  

GLUCOSE FORMATION FROM ALANINE I N  EARLY NEONATAL 
PERIOD. 
A.Dacou-Voutetakis,M.Xanthou,H.Mameli,D.Anagnosta- 
k i s  and  D . N i c o l o p o u l o s .  

A l a n i n e  i n c r e a s e s  g l u c a g o n  s e c r e t i o n  a n d  i s  c o n s i -  
d e r e d  a  k e y  a m i n o a c i d  i n  g l u c o n e o g e n e s i s . T h e  h y p e r -  
g l y c e m i c  r e s p o n s e  t o  a l a n i n e  l o a d  was s t u d i e d  i n  
50 n e w b o r n s  a g e d  1 8  h o u r s  t o  9  d a y s . D u r i n g  t h e  
f i r s t  48 h o u r s  o f  l i f e  t h e  b l o o d  g l u c o s e  i n c r e m e n t  
f o l l o w i n g  o r a l  a d m i n i s t r a t i o n  e i t h e r  o f  a l a n i n e  
( 0 . 2 5 g / k g )  o r  s a l i n e  was s i m i l a r . A t  t h e  end  o f  t h e  
f i r s t  week h o w e v e r  a  s i g n i f i c a n t  r i s e  i n  b l o o d  g l u -  
c o s e  c o n c e n t r a t i o n  was o b s e r v e d  f o l l o w i n g  a l a n i n e  
1 o a d . T h e  d e f e c t i v e  g l u c o s e  f o r m a t i o n  f r o m  a m i n o -  
a c i d s  d u r i n g  t h e  f i r s t  48 h o u r s  o f  l i f e  may i n d i -  
c a t e  i m m a t u r i t y  o f  t h e  enzymes i n v o l v e d  i n  g l u c o -  
n e o g e n e s i s  o r  d e c r e a s e d  r e s p o n s i v e n e s s  o f  p a n c r e -  
a t i c  a l p h a  c e l l s  t o  a l a n i n e ,  r e s u l t i n g  i n  d i m i n -  
i s h e d  g l u c a g o n  s e c r e t i o n .  

THE INTRAVENOUS L-ALANINE TOLERANCE TEST AS A  
MEANS FOR TESTING GLUCONEOGENESIS. 
J . F e r n a n d e s  and  W.Blom,Dept .  o f  P e d i a t r i c s ,  S o p h i a  
C h i l d r e n ' s  H o s p i t a l .  U n i v e r s i t y  o f  R o t t e r d a m .  

The  i n t r a v e n o u s  a d m i n i s t r a t i o n  o f  L - a l a n i n e  c a n  
be  u s e d  t o  t e s t  g l u c o n e o g e n e s i s . I t  i s  i m p o r t a n t  t h a t  
t h e  g l y c o g e n  s t o r e s  o f  t h e  l i v e r  a r e  d e p l e t e d  b e f o r e  
t h e  t e s t  i s  p e r f o r m e d .  O n l y  t h e n  c a n  an  i n c r e a s e  o f  
b l o o d  g l u c o s e  b e  a s c r i b e d  t o  g l u c o n e o g e n e s i s  f r o m  
L - a l a n i n e ,  g l y c o g e n o l y s i s  b e i n g  o f  m i n o r  i m p o r t a n c e .  
T h e r e f o r e ,  we e x t e n d e d  t h e  f a s t i n g  p e r i o d  p r e v i o u s  
t o  t h e  t e s t  u n t i l  t h e  b l o o d  g l u c o s e  c o n c e n t r a t i o n  
was 3 m m o l / l  a p p r o x i m a t e l y .  We p e r f o r m e d  t h e  t e s t  
on  3 c h i l d r e n  w i t h  k e t o t i c  h y p o g l y c e m i a ,  4  w i t h  h e -  
p a t i c  g l y c o g e n o s i s  and 1  w i t h  a  d e f i c i e n c y  o f  h e p a -  
t i c  fructose-1,6-diphosphatase. The  f o r m e r  t w o  
g r o u p s  r e s p o n d e d  w i t h  a  m a r k e d  i n c r e a s e  o f  b l o o d  
g l u c o s e ,  w h e r e a s  b l o o d  l a c t a t e  h a r d l y  v a r i e d .  The  
r e s u l t s  p o i n t e d  t o  u n i m p a i r e d  g l u c o n e o g e n e s i s .  I n  
t h e  p a t i e n t  w i t h  a  f r u c t o s e - 1 , 6 - d i p h o s p h a t a s e  d e f i -  
c i e n c y  b l o o d  g l u c o s e  d i d  n o t  i n c r e a s e ,  t h e  e l e v a t e d  
f a s t i n g  l a c t a t e  i n c r e a s e d  f u r t h e r  and  L - a l a n i n e  e l i -  
m i n a t i o n  was d e l a y e d .  These  d a t a  p o i n t e d  t o  i m p a i r e d  
g l u c o n e o g e n e s i s .  

T$E TOLERANCE OF NEWBORN IHFANTS TQ FDLL PABEnTEXkL Btl- 
$BITION. ~.S.Lindblad,B.̂ Pereson,a.Seftergren.The Paedi- 
atric Dept. of Karolinska Imtitutet at St. G8ran1s 
Children'e Hospitak Stockholm. Swedeg.. 
buring the last year, full parenter& nutrition has in 
our intensive care unit been given for shorter periods t o  
20 children. Out of these, 12 have been newborn. The* 
tolerance to the program given has been studied during 
the simultaneous infusion of 18 amino acids, glucoee,fat, 
minerals,electrolytas and vitamins. The detailed composi- 
tion of the i.v. alimentation prograa will be presented. 
The tolerance has been studied by ion-exchange chromato- 
graphy of plasma amino acids, triglycerides, FFA, ketone 
bodies, insulin of pl-, purnvde, lactate and glucoee 
of blood, aa well as routine water, electrolyte and acid- 
base balance. Serions intolerance to amino acids, glu- 
cose and fat was seen in 3/U newborn infants, in 2 cases 
with homocystine appearing in plasma, corrected by vita- 
min Bg administration.Sepsis complicated the treatment in 
3 of the newborn chil&en.The indications and contra-in- 
dications will be coaeoented.The need for qualified super- 
vision of parenteral nutrition to newborn infants will be 
stressed,in view of our limited knowledge of requirements 
in this age-group,as well as in liver-kidney-heart di- 
sease, respiratory insufficiency, trauma, infection and 
undernutrition, all conditions prevailiing among the new- 
born infants requiring parenteral nutrition. 

TOTAL PARENTEBAL ALIMWTATION (TPA) IU TEE REYBOBA: 
HE.JCABOLIC ALKALOSIS RESULTING FROM SCHE ADMINISTRATIOH 8P 
AN EXCESS OF MIONIC RHINO-ACIDS (a.aa.). Cf. hffei- 
Negrin, R. Agostino, S. Nodari, (3. Uarsetti, P. Colarizi, 
and G. Bucci. Institute of Pediatrics, Univereity of 
Rome Medical School, Rome, Italy. 

36 newbor~ (28 weighing<2500 g) were given TPA becauae 
of extreme prematurity, apnoeic spells, RDS, or feeding 
difficulties. Owing to the composition of the commer- 
cial amino-acid mixture used for TPA, the full TPA regi- 
men included the adminiatration of an excess of a.aa. 
(aspartic+glutamic ac.= 5.1 mmolea/kg/day) over 
cationic aa. (lysine+hgstidine+argillme=2.6 mmoles/kg 
/day), and an excess (of 4.0 mEq/kg/day) of fixed 
cations (mostly ~ a + )  over fixed aniom. After a few 
days of TPA, hyperbaeremia developed in most patients. 
These results show that TPA with an excess of a.aa. ie 
able to produce a negative metabolic *balance, and are 
in keeping with observations of Heird et al (New Engl 
J Med, a; 943, 19721, showing that TPA with an excess 
of cationic aa. results in metabolic acidosis. Other 
pertinent clinical and laboratory findings will also 
be presented. 

RESPONSES OF 0  -CONSUMPTION,RESPIRATORY QUOTIENT & 
S U B S T R A T E  UTILIZATION T O  I N T R A V E N O U S  NUTRITION OF 
PREMATURE INFANTS. J .Mes tyan .P6cs ,Hunga ry .  

The e x a m i n a t i o n s  w e r e  p e r f o m e d  o n  7  p r e m a t u r e  i n -  
f a n t s  on  t h e  1 s t  o r  2nd  d a y  a f t e r  b i r t h . A m i n o s o 1  
g l u c o s e  was i n f u s e d  a t  a n  a v e r a g e  r a t e  o f  0 . 1 1  
m l / k g / m i n  r e p r e s e n t i n g  a  mean c a l o r i c  l o a d  o f  8 .45  
k c a l / k g  f o r  a n  o b s e r v a t i o n a l  p e r i o d  o f  4 h o u r s . U r i n e  
was c o l l e c t e d  f o r  d e t e r m i n a t i o n  o f  t h e  n o n - p r o t e i n  
R Q . 0 2 - c o n s u m p t i o n  a n d  CO - p r o d u c t i o n  o f  t h e  i n f a n t  
k e p t  a t  34-36e w e r e  c o n t ? n u o u s l y  r e c o r d e d  b y  t h e  
K i p p  d i a f e r o m e t e r .  . The  c u m u l a t i v e  h e a t  i n c r e m e n t  f o r  a  4 - h r . p e r i o d  
o f  o b s e r v a t i o n  was f o u n d  t o  b e  0 .79 k c a l / k g  r e p r e -  
s e n t i n g  1 3 . 4 %  o f  t h e  b a s a l  c a l o r i e s  p r o d u c e d  a n d  
9 . 7 %  o f  t h e  c a l o r i e s  i n f u s e d . T h e  p r e i n f u s i o n  RQ was 
l o w  i n  a l l  p r e m a t u r e  i n f a n t s  i n d i c a t i n g  t h a t  m a i n l y  
l i p i d s  w e r e  m e t a b o l i z a d  d u r i n g  t h e  m e t a b o l i c  t r a n s i -  
t i o n  f r o m  i n t r a u t e r i n e  t o  e x t r a u t e r i n e  l i f e . A m i n o s o 1  
g l u c o s e  p r o f o u n d l y  c h a n g e d  t h i s  m e t a b o l i c  s t a t e ;  
g l u c o s e  became t h e  d o m i n a n t  e n e r g y - y i e l d i n g  s u b -  
s t r a t e  and  t h e  p a r t i c i p a t i o n  o f  a m i n o  a c i d s  a s  s o u r -  
c e s  o f  e n e r g y  a l s o  i n c r e a s e d  s u b s t a n c i a l l y .  T h i s  
s h i f t  i n  s u b s t r a t e  u t i l i z a t i o n  was q u i t e  i n d e p e n d e n t  
o f  t h e  c h a n g e s  i n  h e a t  p r o d u c t i o n  i n d i c a t i n g  t h a t  
t h e  m e t a b o l i s m  o f  t h e  s u b s t r a t e s  may b e  a c c o m p a n i e d  
b y  v a r i a b l e  u t i l i z a t i o n  o f  t h e i r  e n e r g y  c o n t e n t .  
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