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Reference values  of plasma amino ac id  concentratlons during paren- 
r e r a l  n u t r i t i o n  i n  premature newborns and in fan t s .  

Complete pa ren te ra l  n u t r i t i o n  using commercial solut ions  of 
c r y s t a l l i n e  amino ac lds  may cause extreme amino acid  imbalance, a s  
we have published previously. In  order  t o  obtain  reference values 
which can be used f o r  es t imat ing t h e  proportion of these  imbalances 
we s tudied t h e  plasma amino ac id  concentrations by ion exchange 
chromatography i n  1. t h e  venous and a r t e r i a l  cord blood of 35 term 
newborns bornby cesarean s e c t i o  without preceding l abor ,  and 2. t h e  
pe r iphe ra l  venous blood of 40 term newborns, 3-20 days of age, who 
were exclusively  breast-fed. Resul ts  (median u  molesj l )  1.  cord 
veinjcord a r t e r y :  Tau 112/ 144, Urea 2700/3006, OH-Pro 21/20, Thr 
208/199, Ser 113/103, Asn 40137, Gln 3861434, Glu 55/62, Pro 1301 
129, C i t  10.419.3, Gly 1931178, Ala 434/283,o(-NH2adip.a. 4.814.9, 
d-NH2but. a. 17.2/17.3, Cys 28/36, Val 1761149, Cystathionlne 1.21 
2 .0 ,  Met 26.7123.6, I l e  50142, Leu 87/73, Tyr 51/45, Phe 59/51, Orn 
62/57, Lys 2971263, 1-Met-His 3.715.7. His 96/82, 3-Met-His 3.014.4 
Arg 63/53, Try 47/43. 2 .  per ipheral  vein:  Tau 50, Urea 2300, OH-Pro 
40, Thr 104, Ser 109, Asn 53, i l n  610, Glu 63, Pro 212, C i t  12.6, 
Gly 183, Ala 253,N-NH2adip.a. 4.2,0(-NH2but.a. 13.7, Cys 52, Val 
153, Cystathionine 1  . O ,  Met 20, I l e  49, Leu 104, Tyr 72, Phe 41, 
Om 64, Lys 148, His 66, 3-Methyl-His 3.0, Arg 47, Try 44. During 
parenteral  n u t r i t i o n  we. propose t o  follow t h e  reference values of 
cord blood i n  premature ~ n f a n t s .  I n  term newborns t h e  values  of 
breast - fed in fan t s  should serve a s  guidel ines .  Supported by DFG-SFB 
871D5. 
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U n i v e r s i t y  Co l l ege  i i o s p i t a l  ibiedical Schoo l ,  

U n i v e r s i t y  S t r e e t ,  London, bf.C.1. Foeto-maternal  e l e c t r i c a l  

p o t e n t i a l  i n  t h e  consc ious  sheep.  
T r a n s p l a c e n t a l  passage of  e l e c t r o l y t e s  w i l l  depend n o t  

on ly  on t h e  n a t u r e  and a c t i v i t y  of t h e  p l a c e n t a l  b a r r i e r  and 
on the  f o e t a l  and ma te rna l  plasma c o n c e n t r a t i o n s  b u t  a l s o  on 
any t r a n s y l a c e n t a l  p o t e n t i a l  d i f f e r e n c e  (ru). i;e have 
measured FD between f o e t a l  and ma te rna l  blood s t r eams  on 31 
days  i n  1 4  consc ious ,  p regnan t  sheep u s i n g  c h r o n i c a l l y  im- 
p l a t e d  s a l i n e  f i l l e d  c a t h e t e r s  l i n k e d  v i a  I:CL-A~ar b r i d g e s  
and caloniel e l e c t r o d e s  t o  a  high impedance e l e c t r o m e t e r .  I n  

h e a l t h y  f o e t u s e s  FD ranged from 0 t o  100 m.v. ( f o e t u s  
n e g a t i v e )  acd v a r i e d  i n  i n d i v i d u a l  sheep by up t o  $0 m.v. 
froin day t o  day. FD f e l l  w i t h  i n c r e a s i n g  c e s t a t i o n a l  age 
( G . x . ) .  
dY(m.v.) = 208 - 1 . 4  b..+. ( d a y s )  
( n  = 3 1 : p  < 0.001; range 80 days  t o  t e rm) .  A f a l l  of  f o e t a l ;  
pH, e i t h e r  spontaneous o r  induced was associated wi th  a  r i s e  
i n  Pi). 
ko(m.v.) = 327 - 41pU 
( n  = 8 b ;  p < 0-001:pH range 6 -6 -7 .5 ) .  There was a  mean 
r i s e  of 39 m.v. (26 S.fi.i,.) i n  PY f o l l o w i n g  f o e t a l  d e a t h  
which p e r s i s t e d  over  s e v e r a l  days ,  b u t  on kill in^ t h e  mother 
kD f e l l  a s y m p t o t i c a l l y  t o  z e r o ,  h a l v i n g  i t s  va lue  i n  a  mean 
time of 8 mins 21.5 S.E.I.L.).  I t  i s  p o s s i b l e  t o  measure b i -  
d i r e c t i o n a l  sodium f l u x e s  s imul t aneous ly  w i t h  PD. 
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A s t u d y  o f  d e v e l o p m e n t  i n  LBW c h i l d r e n .  O b s e r v a t i o n s  o n  e x p e r i m e n t a l  i n t r a u t e r i n e  g r o w t h  re- 

An e v a l u a t ~ o n  o f  i n t e l l e c t u a l  a n d  e m o t i o n a l  f u n c t i o -  
n i n g  h a s  b e e n  d o n e  i n  90  LBW s u b j e c t s ( \ ( 2 0 0 0  g r . )  a n d  
40 c o n t r o l s ,  u s i n g  a n  I n t e l l i g e n c e  T e s t  a n d  a  C h i l d p s y -  
c h i a t r i . ~  i n t e r v i e w .  T h e  LBW s u b j e c t s  f o r m  a h e t e r o g e -  
n e o u s  g r o u p  a s  f a r  a s  m e d i c a l  h i s t o r y ,  s o c i a l  b a c k g r o u n d  
a n d  p s y c h o l o g i c a l  c l i m a t e  w i t h i n  t h e  f . a m i l i e s  a r e  c o n c e r -  
n e d .  One LBW a r o u a  ( 1 7  b o v s . 3 3  a i r 1 s ) b o r n  i n  1 9 6 4 / 7 0  h a s  

t a r d a t i o n  i n  s h e e p .  
Low b i r t h w e i g h t  i n  s h e e p  i s  a s s o c i a t e d  w i t h  i n c -  

r e a s e d  p e r i n a t a l  m o r t a l i t y .  The  s h e e p  u t e r u s  c o n t a i n s  
f o l d s  o f  e n d o m e t r i u m  ( c a r u n c l e s )  w h i c h  fo rm t h e  m a t e r n a l  
c o t y l e d o n  i n  p r e g n a n c y . A l e x a n d e r  ( 1 9 6 4 )  removed car- 
u n c l e s  & i n  a s u b s e q u e n t  p r e g n a n c y  o b s e r v e d  a r e d u c t i o n  
o f  p l a c e n t a l  & f e t a l  w e i g h t ,  i n c r e a s e d  i n c i d e n c e  o f  p r e -  

L .  a .  > 

b e e n  e x a m i n e d - a t  t h e  a g e  o f  5  y e a r s ; ' a n o t h e r  g r o u p ( l 6 .  m a t u r e  l a b o u r  & s t i l l b i r t h s .  4  small f e t u s e s  h a v e  b e e n  
b o y s , 2 4  g i r l s )  b o r n  i n  1972  has been s e e n  a t  t h e  a g e  o x  p r o d u c e d  u s i n g  t h i s  t e c h n i q u e .  C a t h e t e r s  w e r e  i m p l a n t e d  
3  v e a r s .  t o s e t h e r  w i t h  a  m a t c h e d  c o n t r o l  q r o u p  o f  n o r m a l  i n O o  t h e  ewe & t h e  f e t u s  b e t w e e n  1 0 5  & 110 d .  S e r i a l  
BW: On t h e  SON ( a  Dutch  nonverbal-~ntelllgenck-test) 50 
f l v e  y e a r s  o l d  LBW s u b j e c t s  o b t a i n e d  t h e  s c o r e s  t h e  mean 
o f  w h r c h  d l d  n o t  d l f f e r  f r o m  t h e  D u t c h  p o p u l a t ~ o n  mean. 
3  y e a r s  o l d  LBW c h l l d r e n  p e r f o r m e d  less w e l l  t h a n  t h e  
c o n t r o l s  o n  t h e  ( S t u t m a n )  I n t e l l i g e n c e  T e s t ( P = <  . 0 0 1 ) .  
I n  b o t h  LBW g r o u p s  a n d  I n  t h e  C o n t r o l  g r o u p  b o y s  d i d  
s l g n i f l c a n t l y  less w e l l  t h a n  g l r l s .  
On t h e  r e s u l t s  o f  C h l l d p s y c h i a t r l c  l n t e r v l e w :  I n  the 
5 - y e a r s - o l d s  g r o u p  t h e  g l r l s  a r e  f u n c t l o n s n g  b e t t e r  t h a n  
t h e  b o y s .  A t  l e a s t  h a l f  o f  t h e  c h l l d r e n  p r e s e n t  w k t h  
o b v l o u s  immaturity w l t h  r e g a r d  to o b j e c t  r e l a t l o n s h l p s  
a n d  e g o  s t r e n g t h .  The  3 - y e a r s - o l d s  a s  a g r o u p  h a v e  c l e a r  
p r o b l e m s  w i t h  t h e  s t e p s  o f  t h e  ~ n d l v i d u a t l o n - s e p a r a t r o n  
p h a s e  - a r e  m a r k e d l y  different f r o m  t h e  c o n t r o l  g r o u p  
I n  t h l s  r e g a r d .  
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C h a r l o t t e ' s  M a t e r n i t y  H o s p i t a l ,  London,  U.K. 
A b i l i t i e s  o f  c h i l d r e n  who w e r e  s m a l l  f o r  d a t e s  a t  b i r t h  
a n d  whose  g r o w t h  i n  u t e r o  was  m e a s u r e d  b y  u l t r a s o n i c  
c e p h a l o m e t r y .  

A f o l l o w - u p  s t u d y  o f  5 1  b a b i e s  less t h a n  t h e  1 0 t h  
c e n t i l e  o f  w e i g h t  a t  b i r t h .  A l l  w e r e  b o r n  a t  t e r m .  
T h e  c h i l d r e n  w e r e  s e e n  a t  a  mean a g e  o f  5 . 1  y e a r s  a n d  
a s s e s s e d  o n  t h e  McCar thy  S c a l e  o f  C h i l d r e n ' s  A b i l i t i e s .  
In  a n a l y s i n g  t h e  d a t a ,  t h e  c h i l d r e n  w e r e  d i v i d e d  i n t o  
f o u r  g r o u p s  a c c o r d i n g  t o  when s l o w  g r o w t h  was  f i r s t  s e e n  
b y  u l t r a s o n i c  c e p h a l o m e t r y  : b e f o r e  26  w e e k s  m e n s t r u a l  
a g e ;  b e t w e e n  24 a n d  36 w e e k s ;  a f t e r  34 w e e k s ;  a n d  a  
g r o u p  i n  whom s l o w  g r o w t h  was  n o t  s e e n .  T h e  r e s u l t s  
w e r e  a n a l y s e d  b y  S t u d e n t ' s  t t es t .  T h e  f i r s t  g r o u p  h a d  
a s i g n i f i c a n t l y  l o w e r  mean o n  t h e  G e n e r a l  C o g n i t i v e  
I n d e x  when compared  t o  t h e  o t h e r  g r o u p s  combined .  The  
mean o f  t h e  f i r s t  g r o u p  was  a l s o  s i g n i f i c a n t l y  l o w e r  o n  
t h e  f o l l o w i n g  s u b s c o r e s :  p e r c e p t u a l - p e r f o r m a n c e ;  m o t o r ;  
q u a n t i t a t i v e ;  a n d  memory. T h e r e  Were  n o  d i f f e r e n c e s  o n  
t h e  v e r b a l  s u b s c a l e .  

An ear l ier  f o l l o w - u p  a t  a mean a g e  o f  4 - 3  y e a r s  
showed  t h a t  t h o s e  c h i l d r e n  w i t h  s l o w  g r o w t h  b e f o r e  34 
w e e k s  w e r e  s h o r t e r ,  l i g h t e r  a n d  h a d  a  smaller h e a d  
c i r c u m f e r e n c e .  

P r o l o n g e d  s l o w  g r o w t h  i n  u t e r o  is  a s s o c i a t e d  w i t h  
l o w e r  a b i l i t i e s  la ter  i n  c h i l d h o o d .  

m e a s u r e m e n t s  o f  b l o o d  g a s e s ,  pH, m e t a b o l i t e s ,  c o r t i s o l  
& ACTH w e r e  made. T h e  mean f e t a l  c a r o t i d  P a 0  . &  haema- 
t o c r i t  w e r e  15.9  2 1.3 mm Hg & 37.4 2 2.2% c g m p a r e d  t o  
21.6  2 1 . 0  mm Hg & 30 .3  2 0.6% i n  7  c o n t r o l  f e t u s e s  
(P  < 0 . 0 1 ) .  T h e r e  w e r e  n o  s i g n i f i c a n t  c h a n g e s  i n  PaCO 
o r  pH. P l a s m a  g l u c o s e  (0 .66 2 0 .03  p m o l / m l ) ,  l ac ta te  2 

( 0 . 9  2 0 . 0 2  pmol /ml )  a n d  a  amino  n i t r o g e n  (aNH2, 6 . 1 1  
+ 0 . 2 5  ,umol/ml) w e r e  l o w e r  t h a n  i n  c o n t r o l  f e t u s e s  - 
( g l u c o s e  1 . 1 9  2 0 . 0 2  pmol /ml ,  l a c t a t e  1 . 4 7  2 0.02 pmol /  
m l  a n d  a  NH 7 .64  2 0 . 0 2  p m o l / m l ) s u g g e s t i n g  a l i m i t a t i o n  
o f  p l a c e n t a ?  t r a n s f e r - w e  h a v e  p r e v i o u s l y  o b s e r v e d  i n -  
c r e a s e d  ACTH w i t h  hypoxaemia  o r  h y p o g l y c a e m i a .  However ,  
t h e  c o n c e n t r a t i o n  o f  ACTH ( 6 9 . 2  2 2 9 . 7  p g / m l )  a n d  c o r t i -  
s o l  ( 2 1  2 8 . 2  n g / m l )  i n  t h e  small f e t u s e s  was  n o t  
s i g n i f i c a n t l y  d i f f e r e n t  f r o m  c o n t r o l s .  

NI.Chair of Neonatology, Un ive r s i ty  of Naples 2nd School of  
Medicine,Na.ples and Dept.of Gene t i c s ,Un ive r s i ty  of  Rome School  
of  Soience,Rome,Ita.ly. Ges ta t iona l  a g e , h i r t h  o r d e r  and placen- 
t a l  a l k a l i n e  phospha.ta.se. 

We have r e c e n t l y  desc r ibed  an i n t e r a c t i o n  hetween ABO and 
p l a c e n t a l  a l k a l i n e  phosohatase (PAP) polymorphisms sugges t ing  
a n  important  r o l e  of PAP i n  t h e  ma te rna l - foe ta l  r e l a t i o n s h i p .  
The p r e s e n t  r epor t  i s  concerned wi th  a n  a n a l y s i s  of  803 conse- 
c u t i v e  newborn i n f a n t s  from a Caucasian popu la t ion  of New Ha- 
ven,Conn. U.S.A..In f i r s t  horn i n f a n t s  PAP phenotype and ges- 
t a t i o n a l  age were no t  r e l a t e d . I n  i n f a n t s  born from subsequent 
pregnancies  t h e  prevalence of S phenotype of PAP was s i g n i f i -  
c a n t l y  a s s o c i a t e d  with  g e s t a t i o n a l  age ( p < . ~ l ) . ~ o t h  i n  pre- 
term (<37 weeks) and i n  post-term ( 2 4 2  weeks) i n f a n t s  t h e  pro- 
p o r t i o n  of S phenotype was s i g n i f i c a n t l y  lower  than  expec ted ,  
sugges t ing  a  normal iz ing a c t i o n  of t h i s  phenotvpe on t h e  du- 
r a t i o n  of gesta t i0n.S nhenotype i s  t h e  homozygote f o r  t h e  a l -  
l e l e  pls'which shows t h e  h ighes t  frequency i n  a l l  human popu- 
1a.tions.The u resen t  ohsenm.t ion s t r n n ~ l g  suggest  t h a t  PAP may 
ha.ve a n  important  r o l e  i n  t h e  maternal.-foeta,l immunological 

r e l a t i o n s h i p .  
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