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POSTNATAL WEIGHT GAIN AND SERUM TOTAL PROTEIN AND 

ALBUMIN LEVELS IN  VERY LOW BIRTHWEIGHT ( < 1 5 0 0  g )  

PRETERM INFANTS

T.  DECSI and M. FEKETE

D e p a r t m e n t  o f  P a e d i a t r i c s ,  U n i v e r s i t y  M e d i c a l  
S c h o o l ,  Pécs ,  H u n g a r y

R e c e i v e d  8  May 1989

P o s t n a t a l  w e i g h t  g a i n  d u r i n g  t h e  f i r s t  8  weeks o f  l i f e  
o f  2 0  v e r y  l o w  b i r t h w e i g h t  p r e t e r m  i n f a n t s  ( g e s t a t i o n a l  
age :  2 3 . 9  +_ 1 . 7  we eks ,  b i r t h w e i g h t :  1093 +_ 199 g ,
mean +_ SO) was compared  t o  t h e  i n  u t e r o  w e i g h t  g a i n  o f
t h e o r e t i c a l  c o n t r o l  f e t u s e s .  By t h e  end o f  t h e  s t u d y  
p e r i o d  p r e t e r m  i n f a n t s  g a i n e d  s i g n i f i c a n t l y  l e s s  w e i g h t  
t h a n  t h e i r  c o n t r o l s  (155  +_ 15 vs  221 +_ 16 %, p < 0 . 0 0 1 ) .  
D u r i n g  t h e  f i r s t  6  weeks o f  l i f e  d a i l y  a d d i t i o n a l  
w e i g h t  g a i n  o f  t h e  p r e t e r m  i n f a n t s  was l e s s  t h a n  t h a t  
o f  t h e  c o n t r o l s ,  b u t  a f t e r  t h a t  t i m e  no s i g n i f i c a n t  
d i f f e r e n c e  was seen  ( 7 t h  -  8 t h  week:  1 2 . 0  +_ 3 . 6  vs
1 3 . 7  +_ 3 . 9  g / k g / d a y ,  s t u d y  i n f a n t s  vs c o n t r o l s ,  n s ) .
D u r i n g  t h e  7 t h  -  8 t h  weeks o f  l i f e  p o s i t i v e  c o r r e l a t i o n  
was f o u n d  b e tw e e n  c a l o r i e  i n t a k e  and w e i g h t  g a i n  
( r  = 0 . 3 3 ,  F = 2 . 1 7 ,  p < 0 . 0 5 ) .  The changes  i n  se rum
t o t a l  p r o t e i n  and a l b u m i n  l e v e l s ,  i n c l u d i n g  an i n i t i a l  
i n c r e a s e  by t h e  age o f  2  w e e k s ,  were  s t a t i s t i c a l l y  n o t  
s i g n i f i c a n t .

INTRODUCTION

W i t h  more s u c c e s s f u l  t r e a t m e n t  o f  t h e  a c u t e  d i s o r d e r s  o f  

n e o n a t a l  a d a p t a t i o n  o f  p r e t e r m  i n f a n t s  t h e  p r o b l e m s  o f  l o n g ­

t e r m  management  come i n t o  t h e  f o r e g r o u n d .  B e s i d e s  t h e  

r e l a t i v e l y  n e w l y  e m e r g i n g  p r o b l e m s  o f  b r o n c h o p u l m o n a r y  

d y s p l a s i a  o r  r e t i n o p a t h y  o f  p r e m a t u r i t y ■such  o l d  q u e s t i o n s  l i k e  

o p t i m a l  n u t r i t i o n  and p o s t n a t a l  g r o w t h  s t i l l  r e p r e s e n t  a 

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

P r e v i o u s l y  we ha ve  r e p o r t e d  on some a s p e c t s  o f  t h e  p o s t n a t a l  

w e i g h t  g a i n  o f  p r e t e r m  i n f a n t s  d u r i n g  t h e  f i r s t  4 w eeks  o f  

l i f e  / 5 / .  The p r e s e n t  s t u d y  was a imed t o  o b t a i n  i n f o r m a t i o n  on 

t h e  w e i g h t  g a i n  o f  a s e l e c t e d  p o p u l a t i o n  o f  v e r y  low  

b i r t h w e i g h t  ( <  1500 g ,  VLBW) p r e t e r m  i n f a n t s  d u r i n g  a l o n g e r
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p e r i o d . ,  i . e .  t h e  f i r s t  e i g h t  w eeks  o f  l i f e .  I t  was a l s o  

i n v e s t i g a t e d  w h e t h e r  se rum  t o t a l  p r o t e i n  a n d / o r  a l b u m i n  l e v e l s  

r e p r e s e n t e d  r e l i a b l e  g r o w t h  p a r a m e t e r  o r  n o t .

PATIENTS AND METHODS

A l l  VLBW p r e t e r m  i n f a n t s  a d m i t t e d  t o  t h e  N e o n a t a l  I n t e n s i v e  
C a r e  U n i t  o f  t h e  D e p a r t m e n t  o f  P a e d ia t r i c s  be tween 01. 05. 87. and
29.  0 2 , 8 8 . were e n r o l l e d  t h e  s t u d y .  A t  e v a l u a t i o n ,  h o w e v e r ,  o n l y  
t h e  d a t a  o f  t h o s e  new b o r n  b a b i e s  w e r e  t a k e n  i n t o  a c c o u n t  who 
h a d  no c o n g e n i t a l  m a l f o r m a t i o n ,  d i d  n o t  r e q u i r e  e x c h a n g e  
t r a n s f u s i o n  and w e r e  s t i l l  h o s p i t a l i z e d  a t  t h e  age o f  8  w ee k s .  
F i n a l l y ,  d a t a  o f  20 p r e t e r m  i n f a n t s  ( 1 2  ma les  and 8  f e m a l e s )  
w i t h  g e s t a t i o n a l  age  and b i r t h w e i g h t  (mean +_ SD and r a n g e  i n  
p a r e n t h e s e s )  o f  2 8 . 9  +_ 1 .7  weeks ( 2 7 - 3 2 )  and 1098 +_ 199 g 
( 7 6 0 - 1 4 5 0 ) ,  r e s p e c t i v e l y ,  c o u l d  be u s e d  f o r  f u r t h e r  a n a l y s i s .  
O f  t h e  20 n e w b o r n s  7 were c o n s i d e r e d  t o  be s m a l l  f o r  
g e s t a t i o n a l  age b o t h  by p h y s i c a l  c h a r a c t e r i s t i c s  and by t h e i r  
w e i g h t  f o r  g e s t a t i o n a l  age on t h e  l o c a l  g r o w t h  c h a r t  ( * £ 1 0 t h  
p e r c e n t i l e ) .

The p r e g n a n c y  was c o m p l i c a t e d  w i t h  p a t h o l o g y  i n  h a l f  o f  t h e  
c a s e s  ( 1 0 / 2 0 ) ,  w h i l e  8 / 2 0  n e w b o r n s  s u f f e r e d  f r o m  s e v e r e  
p r e p a r t a l  o r  sub  p a r t u  a s p h y x i a .  P r a c t i c a l l y  a l l  VLBW p r e t e r m  
i n f a n t s  ( 1 9 / 2 0 )  r e q u i r e d  oxygen  t h e r a p y  o f  s h o r t e r  o r  l o n g e r  
d u r a t i o n ,  and m o s t  i n f a n t s  ( 1 6 / 2 0 )  r e c e i v e d  a n t i b i o t i c s  f o r  
p r o v e d  o r  s u s p e c t e d  i n f e c t i o n .

E n t e r a l  n u t r i t i o n  o f  t h e  p r e t e r m  i n f a n t s  c o u l d  be i n i t i a t e d  
a t  t h e  age o f  2 + 1 days ( 1 -  3 )  and  p a r e n t e r a l  g l u c o s e  
a d m i n i s t r a t i o n  c o u l d  be d i s c o n t i n u e d  a t  t h e  age o f  12 _+ 7 days  
( 5 - 2 3 ) .  N e i t h e r  a m i n o  a c i d s  n o r  l i p i d s  were  g i v e n  
i n t r a v e n o u s l y .  The i n f a n t s  were f e d  e x c l u s i v e l y  w i t h  p o o l e d ,  
m i x e d  b r e a s t  m i l k  up  t h e  age o f  22 +_ 13 days ( 9 - 5 6 ) ,  w h e re a s  
l a t e r  on some i n f a n t s  were  g i v e n  a l s o  f o r m u l a  ( M i l d i b é ,  E G I S ) .  
A l l  b a b i e s  were  f e d  e i t h e r  by b o t t l e  o r  g a v age .  They were  
w e i g h e d  d a i l y  t o  an a c c u r a c y  o f  10 g .  T o t a l  c a l o r i e  i n t a k e ,  
p r o t e i n  i n t a k e  and  p r o t e i n / c a l o r i e  r a t i o  were  c a l c u l a t e d  e v e r y  
d a y  i n  each i n f a n t ,  c o n s i d e r i n g  t h e  d a i l y  vo lume and q u a l i t y  o f  
f o o d  consumed a n d / o r  i n f u s i o n  a d m i n i s t e r e d .  The e n e r g y  and 
p r o t e i n  c o n t e n t  o f  t h e  banked human m i l k  and t h e  f o r m u l a  were  
c a l c u l a t e d  by u s i n g  r e f e r e n c e  d a t a  as t o  t h e i r  n u t r i e n t  
c o m p o s i t i o n .  Ch ange s  i n  w e i g h t  w e re  s u m m a r i z e d  f o r  t w o - w e e k -  
l o n g  p e r i o d s  and w e r e  e x p r e s s e d  b o t h  i n  g / k g  body  w e i g h t  
( m e a s u r e d  a t  t h e  b e g i n n i n g  o f  t h e  p e r i o d ) / d a y  and i n  p e r  c e n t  o f  
b i r t h w e i g h t  ( b i r t h w e i g h t  = 100 %).  P o s t n a t a l  w e i g h t  g a i n  o f  
t h e  s t u d y  i n f a n t s  was compared t o  t h e  e x p e c t e d  i n t r a u t e r i n e  
w e i g h t  g a i n  ( a c c o r d i n g  t o  t h e  l o c a l  i n t r a u t e r i n e  g r o w t h  c h a r t )  
o f  g e s t a t i o n a l  age a n d  se x  matched f e t u s e s .

B l o o d  samples  w e r e  t a k e n  on a d m i s s i o n ,  i . e .  a few h o u r s  a f t e r  
b i r t h ,  and a t  t h e  ag e s  o f  2 , 4 , 6  and  8  weeks .  Serum t o t a l  
p r o t e i n  l e v e l s  w e re  m e a s u r e d  by t h e  m e t h o d  o f  Doumas e t  a l  / 4 / .
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Serum a l b u m i n  l e v e l  was c a l c u l a t e d  f r o m  t o t a l  p r o t e i n  l e v e l  and 
t h e  r e s u l t s  o f  e l e c t r o p h o r e t i c  s e p a r a t i o n  / 1 2 /  o f  p r o t e i n  
f r a c t i o n s .

F o r  s t a t i s t i c a l  a n a l y s i s  S t u d e n t ' s  p a i r e d  and u n p a i r e d  
t - t e s t s  and t h e  a n a l y s i s  o f  v a r i a n c e  w ere  u s e d .

RESULTS

B i w e e k l y  mean t o t a l  f l u i d  v o l u m e ,  c a l o r i e  and p r o t e i n  

i n t a k e ,  f u r t h e r m o r e  t h e  p r o t e i n / c a l o r i e  r a t i o  i n  t h e  2 0  p r e t e r m  

i n f a n t s  a r e  shown i n  T a b l e  I .  I t  can be seen th a t  by t h e  3 r d  week 

o f  l i f e  t o t a l  f l u i d  i n t a k e  r e a c h e d  t h e  l e v e l  s u g g e s t e d  i n  t h e  

l i t e r a t u r e  / 2 / ,  m e a n w h i l e  p r o t e i n  i n t a k e  r e m a i n e d  l o w e r  th a n  

t h a t  recommended f o r  l o w  b i r t h w e i g h t  p r e t e r m  i n f a n t s  / 3 / .  From 

t h e  5 - 6 t h  t o  t h e  7 - 8 t h  weeks o f  l i f e ,  h o w e v e r ,  t o t a l  vo lu me  

i n t a k e  d e c r e a s e d  t o  a s m a l l ,  t h o u g h  s i g n i f i c a n t  e x t e n t  and ,  

t h u s ,  p r o t e i n  i n t a k e  r e m a i n e d  t h e  same i n  s p i t e  o f  t h e  h i g h e r  

p r o t e i n / c a l o r i e  r a t i o .

P o s t n a t a l  c u m u l a t i v e  w e i g h t  g a i n  o f .  t h e  s t u d y  i n f a n t s  i s  

comp ar ed  t o  t h a t  o f  t h e  t h e o r e t i c a l  i n  u t e r o  c o n t r o l s  on 

F i g .  1.  From t h e  age o f  2 weeks o n w a r d s ,  t h e r e  was a s t e a d y  

i n c r e a s e  i n  body  w e i g h t  o f  t h e  p r e t e r m  i n f a n t s .  By t h e  end o f  

t h e  s t u d y  p e r i o d ,  h o w e v e r ,  t h e  p r e t e r m  b a b i e s  g a i n e d  

s i g n i f i c a n t l y  l e s s  w e i g h t  t h a n  t h e i r  i n  u t e r o  c o n t r o l s  

(155  _+ 15 vs 221 +_ 16 \ , p - ü O . O O l ) .  When d a i l y  a d d i t i o n a l  

w e i g h t  g a i n  was c o n s i d e r e d  ( T a b l e  I I )  a g a i n  i t  was f o u n d  t h a t  

w e i g h t  g a i n  o f  t h e  p r e t e r m  b a b i e s  was r e t a r d e d  when co m p a r e d  t o  

t h a t  o f  t h e  c o n t r o l  f e t u s e s ,  a l l  t h r o u g h o u t  t h e  f i r s t  6  

p o s t n a t a l  weeks .  B u t  a f t e r  t h a t ,  on t h e  7 - 8 t h  w e e k s ,  no 

s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  was f o u n d  i n  t h i s  r e s p e c t  

be tw e e n  t h e  s t u d y  b a b i e s  and t h e i r  c o n t r o l s .

P o s t n a t a l  ch a n g e s  o f  se rum t o t a l  p r o t e in  and albumin l e v e l s  a re  

shown on F i g  2 .  B o t h  p a r a m e t e r s  i n v e s t i g a t e d  i n c r e a s e d  somewhat  

by t h e  age o f  2  weeks and t h e r e a f t e r ,  by t h e  age o f  8  we eks ,  

t h e y  d e c r e a s e d  a g a i n  t o  t h e  i n i t i a l  l e v e l .  The e x t e n t  o f  t h e s e  

c h a n g e s ,  h o w e v e r ,  was s m a l l  and s t a t i s t i c a l l y  n o t  s i g n i f i c a n t .



TABLE I

T o t a l  f l u i d  v o l u m e ,  c a l o r i e  and p r o t e i n  i n t a k e  and p r o t e i n / c a l o r i e  r a t i o  i n  v e r y  
low b i r t h w e i g h t  ( ^  1500 g )  p r e t e r m  i n f a n t s  (n  = 20)  d u r i n g  t h e  f i r s t  e i g h t  weeks o f  l i f e

(mean + SD) .

Age (w e e k) 0 - 2 3 - 4 5 - 6 7 - 8

Volume i n t a k e  ( m l / k g / d a y ) 141 i  25 197 +_ 21 205 +_ 12 196 + 4X

C a l o r i e  i n t a k e  ( k c a l / k g / d a y ) 87 + 16 134 + 15 141 + 9 134 + 13x

P r o t e i n  i n t a k e  ( g / k g / d a y )

P r o t e i n / c a l o r i e  r a t i o  
(g  p r o t e i n / 1 0 0  k c a l )

1 . 1 7  + 0 .3  

1 . 1 3  + 0 .2

2 . 2 0  + 0 .2 7

1 .6 3  + 0 .1

2 .4 1  + 0 . 2

1 .7 1  + 0 . 1 3

2 . 4 2  + 0 .2 7

1 . 8 0  + 0.14>

X = p < 0 . 0 5  when compared  t o  p r e v i o u s  v a l u e
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TABLE I I

A d d i t i o n a l  w e i g h t  g a i n  ( g / k g / d a y )  o f  v e r y  lo w  b i r t h w e i g h t  ( ^ 1500 g ) 
p r e t e r m  i n f a n t s  (n  = 2 0 ) d u r i n g  t h e  f i r s t  e i g h t  weeks o f  l i f e  compared  

t o  t h e  w e i g h t  g a i n  o f  c o n t r o l  f e t u s e s  (mean +_ SD) .

Age (w e e k ) 0 - 2 3 - 4 5 - 6 7 - 8

P r e t e r m  i n f a n t s - 0.1 +_ 5 . 9X 8.7 +_ 4 . 0х 13.6  +_ 3 . 4х 12.0  i  3.6

C o n t r o l s 14.6  + 4.1 16.5  + 1.5 16.7  + 1.4 13.7  + 3.9

X = p < 0 . 0 1 , p r e t e r m  i n f a n t s  vs c o n t r o l s
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F i g .  1.  C u m u l a t i v e  w e i g h t  g a i n  e x p r e s s e d  as p e r  c e n t  o f  
b i r t h w e i g h t  ( b i r t h w e i g h t  = 1 0 0  %) o f  v e r y  lo w
b i r t h w e i g h t  ( < , 1 5 0 0  g)  p r e t e r m  i n f a n t s  (n  = 2 0 ) d u r i n g  
t h e  f i r s t  e i g h t  weeks o f  l i f e  compared  t o  t h e  w e i g h t  
g a i n  o f  t h e  t h e o r e t i c a l  i n  u t e r o  c o n t r o l s
(mean + S D ) .

M u l t i p l e  c o r r e l a t i o n  a n a l y s i s  was c a r r i e d  o u t  b e tw e e n  t h e  

p a r a m e t e r s  l i k e  c a l o r i e  i n t a k e ,  p r o t e i n  i n t a k e  and 

p r o t e i n / c a l o r i e  r a t i o ,  on t h e  one h a n d ,  and serum t o t a l  p r o t e i n  

and  a l b u m i n  l e v e l s  and w e i g h t  g a i n ,  on t h e  o t h e r .  No 

s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n  was f o u n d  e x c e p t  b e t w e e n  

c a l o r i e  i n t a k e  and w e i g h t  g a i n  d u r i n g  t h e  7 - 8 t h  weeks o f  l i f e  

( r  = 0 . 3 3 ,  F = 2 . 1 7 ,  p <  0 . 0 5 ) .
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F i g . 2.  Serum t o t a l  p r o t e i n  and a l b u m i n  l e v e l s  i n  v e r y  l o w  
b i r t h w e i g h t  ( ^ 1 5 0 0  g )  p r e t e r m  i n f a n t s  (n  = 2 0 ) d u r i n g  
t h e  f i r s t  e i g h t  weeks o f  l i f e  (mean +_ SD) .

DISCUSSION

E a r l y  p o s t n a t a l  w e i g h t  g a i n  o f  p r e t e r m  i n f a n t s  i s  u s u a l l y  

measured against  i n  u te r o  weight  gain o f  fe tuses  matched by g e s t a t i o n a l  

age ,  sex  and w e i g h t  p e r c e n t i l e  p o s i t i o n .  C e r t a i n l y ,  n um ero us  

w e l l  g ro u n d e d  c o n s i d e r a t i o n s  q u e s t i o n  t h e  r e l i a b i l i t y  o f  s uch  

c o m p a r i s o n  / 1 , 8 / .  N e v e r t h e l e s s ,  i n  l a c k  o f  b e t t e r  a l t e r n a t i v e  

t h e  p r i n c i p l e  i s  s t i l l  w i d e l y  a d o p t e d  / 1 3 / .

I n  o u r  p r e v i o u s  i n v e s t i g a t i o n s  on p r e t e r m  i n f a n t s  d u r i n g  t h e  

f i r s t  f o u r  weeks o f  l i f e  we o b s e r v e d  s i g n i f i c a n t l y  l o w e r  w e i g h t  

g a i n  o f  t h e  s t u d y  i n f a n t s  t h a n  t h a t  o f  t h e  t h e o r e t i c a l  

c o n t r o l s ,  e i t h e r  a d d i t i o n a l  o r  c u m u l a t i v e  w e i g h t  g a i n  was 

c o n s i d e r e d  / 5 / .  C u m u l a t i v e  w e i g h t  g a i n  o f  t h e  s t u d y  i n f a n t s  

p r o v e d  t o  be s i g n i f i c a n t l y  l o w e r  t h a n  t h a t  o f  t h e  c o n t r o l s  i n  

t h e  p r e s e n t  s t u d y  t o o .  As t o  a d d i t i o n a l  w e i g h t  g a i n ,  h o w e v e r ,
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g r o w t h  p e r f o r m a n c e  o f  t h e  s t u d y  i n f a n t s  was l o w e r  t h a n  t h a t  o f  

t h e  c o n t r o l s  up t o  t h e  7 t h  week o f  l i f e ,  w he rea s  l a t e r  on no 

d i f f e r e n c e  was f o u n d .  So,  i n  t h i s  p e r i o d  o f  p o s t n a t a l  l i f e  t h e  

i n  u t e r o  g r o w t h  r a t e  i s  a c h i e v a b l e  even  w i t h  ou r  p r e s e n t l y  used  

f e e d i n g  r e g i m e n .

I n  o u r  p r e v i o u s  s t u d y ,  i n  a c c o r d a n c e  w i t h  d a t a  o f  l i t e r a t u r e  

/ 8 , 9 / ,  no c l o s e  c o r r e l a t i o n  was f o u n d  be tween  w e i g h t  g a i n  and 

c a l o r i e  i n t a k e .  On l o n g e r  f o l l o w - u p , i . e . i n  t h e  p r e s e n t  s t u d y ,  

on t h e  7 - 8 t h  weeks  o f  l i f e ,  h o w e v e r ,  s i g n i f i c a n t  p o s i t i v e  

c o r r e l a t i o n  was f o u n d  be tw een  c a l o r i e  i n t a k e  and w e i g h t  g a i n .  

T h i s  p o s i t i v e  c o r r e l a t i o n  may r e f l e c t  a more m a t u r e  n u t r i e n t  

u t i l i z a t i o n  o f  t h e  s t u d y  i n f a n t s  who ,  a t  t h e  age o f  8  w ee k s ,  

w e i g h e d  o n l y  1705 +_ 308 g b u t ,  on t h e  a v e r a g e ,  were  o f  37 weeks 

o f  p o s t  concept i o n a l  a g e .

I n  s p i t e  o f  s u g g e s t i o n s  o f  amoun ts  as h i g h  as 250 

m l / k g / d a y  / 7 /  o r  even  300 m l / k g / d a y  / 1 1 / ,  i t  i s  g e n e r a l l y  

a g r e e d  upon t h a t  v o l u m e  i n t a k e  t o  p r e t e r m  i n f a n t s  s h o u l d  n o t  

e x c e e d  200 m l / k g / d a y  / 2 / .  Thus ,  due  t o  t h e  l i m i t a t i o n  o f  v o lu m e  

i n t a k e  i t  i s  t h e  e n e r g y  d e n s i t y  o f  t h e  f o o d  consumed w h i c h  

d e t e r m i n e s  c a l o r i e  i n t a k e .  S i n c e  t h e  e n e r g y  d e n s i t y  o f  b o t h  t h e  

p o o l e d ,  m ixed  b r e a s t  m i l k  and t h e  f o r m u l a  a v a i l a b l e  ( M i l d i b é ,  

E G I S )  i s  r e l a t i v e l y  l o w ,  t h e r e f o r e  t h e  a v a i l a b i l i t y  o f  some 

s p e c i a l  f o r m u l a  d e s i g n e d  t o  meet  t h e  r e q u i r e m e n t s  o f  l ow  

b i r t h w e i g h t  p r e t e r m  i n f a n t s  may r e n d e r  p o s s i b l e  h i g h e r  n u t r i e n t  

i n t a k e ,  w i t h  p r e s u m a b l y  b e t t e r  g r o w t h  p e r f o r m a n c e  and s h o r t e r  

h o s p i t a l  s t a y .

The serum t o t a l  p r o t e i n  and a l b u m i n  l e v e l s  m easu re d  i n  t h e  

p r e s e n t  s t u d y  w e re  somewhat  l o w e r  t h a n  t h o s e  r e p o r t e d  i n  t h e  

l i t e r a t u r e  / 6 /  f o r  a s i m i l a r  p o p u l a t i o n  o f  p r e t e r m  i n f a n t s .  The 

e a r l y  p o s t n a t a l  i n c r e a s e  o f  t o t a l  p r o t e i n  and a l b u m i n  l e v e l s  

r e f l e c t e d  mos t  p r o b a b l y  t h e  p o s t n a t a l  r e s t r i c t i o n  o f  

e x t r a c e l l u l a r  f l u i d  v o l u m e  / 1 0 / .  S i n c e  no c o r r e l a t i o n  was f o u n d  

b e t w e e n  w e i g h t  g a i n ,  on t h e  one h a n d ,  and serum t o t a l  p r o t e i n  

and  a l b u m i n  l e v e l s ,  on t h e  o t h e r ,  t h e r e f o r e  n e i t h e r  se rum 

p r o t e i n ,  no r  a l b u m i n  l e v e l  p r o v e d  t o  be a r e l i a b l e  g r o w t h  

p a r a m e t e r ,  a t  l e a s t  i n  t h e  l i f e  p e r i o d  u n d e r  s t u d y .
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