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Effect of quality of feeding on serum 
lipoprotein levels in prem ature infants
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T he effec t o f th e  q u a lity  o f  feed ing  on  serum  lipop ro te in  levels w as 
s tu d ied  in  30 p re m a tu re  in fan ts  (m ean  g e s ta tio n a l age 3 1 .7 ± 2 .0  w eeks, 
b ir th  w eigh t 1 6 6 8 ± 2 3 8  g). T he n e o n a te s  w ere classified in to  th re e  g ro u p s 
fed w ith  b re a s t m ilk  and  tw o d if fe re n t fo rm ulae  w ith  low  a n d  h ig h  lip id  
co n ten ts . N o sig n ifican t d ifferences in  th e  se rum  trig lyceride , to ta l  cho les­
tero l, V L D L -, L D L -, an d  H D L -cho leste ro l va lues w ere found a f te r  six  w eek’s 
feeding o f  v a rio u s lip id  and  p ro te in  in ta k e .

Recent studies have shown th a t 
postnatal changes in plasma cholester­
ol concentrations in the healthy ma­
ture neonate are dependent on the 
quality o f feeding [4, 8, 9], however, 
it  is not known whether this is valid 
also for the prem ature infant.

Here we report on serum lipid and 
lipoprotein values in prem ature ba­
bies afte r six week’s feeding with 
breast milk and w ith two different 
formulae containing high and low 
am ounts of lipids.

Subjects and Methods

In  30 p re m a tu re  in fa n ts  se rum  trig ly ce r­
ide, to ta l  cho lestero l, v e ry  low den sity  
lip o p ro te in  (V LD L)-, low  d en s ity  lip o p ro ­
te in  (L D L )-, an d  h igh  d en s ity  lipopro te in  
(H D L )-cho lestero l co n cen tra tio n s  w ere 
m easu red  in  blood sam p les ta k e n  a f te r  6 h 
fa s tin g  on  th e  2nd an d  on  th e  42nd d a y  
a f te r  b ir th .

T rig lyceride , to ta l cholesterol, an d  H D L - 
cho les te ro l levels were d e te rm in ed  b y  th e  
B o eh rin g e r enzym atic  te s t. L D L - and  
V L D L -cho lestero l values w ere ca lcu la ted  
acco rd ing  to  th e  form ulae o f  H a rd e ll and  
C arlson  [3].

O n th e  basis o f th e  d iffe ren t ty p e  of 
feeding, th e  in fan ts  w ere classified  in to  
th re e  g ro u p s  th e  g esta tiona l age a n d  b ir th  
w e ig h t d is tr ib u tio n  o f w h ich  w as very  
sim ila r (T able I). N o sign ifican t d ifferences 
in  th e  frequency  o f IR D S , m echan ica l 
v e n ti la t io n  an d  d ru g  a d m in is tra tio n  d u rin g  
th e  f i r s t  w eek w ere observed  e ith e r. S eri­
ou sly  sick  p rem atu res  w ere n o t invo lved  
in  th e  s tu d y . F eeding  w as s ta r te d  w ith in  
4 — 6 h o f  b ir th . E ach  o f th e  b ab ies  req u ired  
in tra v e n o u s  flu id  and  glucose su p p le ­
m e n ta tio n  for 4 — 10 days, b u t  th e re a f te r  
th e y  w ere  fed exclusively w ith  b re a s t  m ilk  
or one  o f  th e  form ulae chosen. N e ith e r  th e  
a m o u n t o f  feeding, no r th e  w e ig h t gain  
w ere  s ta tis tic a lly  d iffe ren t in  a n y  o f  th e  
fo llow ing groups:

G ro u p  I  =  b re a s t m ilk . P re fe ra b ly  th e  
m ilk  o f  th e  ow n m o th e r w as g iven , b u t  
w h en  fo r a n y  reason  th is  w as n o t possib le, 
poo led  h u m an  b re a s t m ilk  w as app lied .
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T a b l e  I

S u rv ey  o f  th e  m a te ria l (m ean  ^  S.D .)

B re a s t m ilk B o b o la c t® P re -A p ta m il®

N um ber o f  prematures exam ined 10 10 10
(boys/girls) (5/5) (6/4) (5/5)

G estation al age (week) 3 1 .2 ± 1 .6 3 2 .0 ± 2 .2 3 2 .0 ± 2 .3
B irth  w e ig h t (g) 1643 +  249 1543±228 1 5 2 0 ± 2 3 8
W eight ga in  in the first six weeks 

(g /w eek) 8 9 ± 4 8 7 7 ± 4 7 9 3 ± 5 0

G ro u p  I I  =  R obolact®  (E G IS ) fo rm u la . 
P ro te in - r ic h  solu tion  w ith  a  re la tiv e ly  low 
lip id  c o n c e n tra tio n .

G ro u p  I I I  =  P re-A ptam il®  (M ilupa). 
T he  fo rm u la  w as ch a rac te rized  b y  h igh 
lip id  a n d  low  p ro te in  co n ten t.

T h e  com position  o f th e  th re e  feeding 
liq u id s  is g iv en  in  T able I I .

R e s u l t s

Since no sex differences were found, 
only th e  combined results are dem ­
o n stra ted  in Table III.

As shown by the figures, a certain 
varia tion  in the mean values of the 
2nd d a y  was found, however, only

the concentrations of triglyceride and 
VLDL-cholesterol in the breast milk 
group proved to be significantly low­
er th an  in the Pre-Aptamil® fed 
prem atures.

A fter six week’s feeding an increase 
of to ta l cholesterol level was seen in 
each group, but these were still lower 
th an  usual in mature infants. The 
serum triglyceride concentrations 
were somewhat higher in the babies fed 
with the lipid-rich Pre-Aptamil® but 
the difference was not significant 
statistically. In  any other comparison 
the values of the three groups did not 
differ from each other.

T a b l e  I I

Com position o f b re a s t  m ilk  and  o f  th e  fo rm u lae  adm in istered  
(g/100 ml)

B re a s t m ilk B o b o la c t® P re -A p ta m il®

P roteins 0.9 2.6 1.5
Lipids 2.9 1.5 3.6
Carbohydrates 7.0

(lactose)
10.0

(lactose 3.7 
saccharose 1.3 
dextrine- 
m altose 5.0)

7.2
(lactose)
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T a b l e  I I I

L ip id  an d  lip o p ro te in  levels on the  2nd a n d  24nd d ay  of p o s tn a ta l life 
in  m ilk  a n d  fo rm ula-fed  p rem atu re  n e o n a te s  (m m ol per 1; m ean  ±  S .D .)

2nd d ay

B rea st m ilk Ilo b u lu c t® P re -A p ta m il®

Triglyceride 0 .6 2 ± 0 .2 0 “ 0 .9 9 ± 0 .6 3 1 .08±0 .58*
Total cholesterol 2.26±0.G 9 2 .2 3 ± 0 .4 9 2.22 ± 0 .5 2
VLDL — cholesterol 0 .3 1 ± 0 .1 0 b 0 .4 6 ± 0 .2 4 0 .4 9 ± 0 .2 2 b
LD L  — cholesterol 1 .48±0 .56 1 .32±0.51 1 .2 7 ± 0 .4 5
H D L  — cholesterol 0 .47±0 .31 0 .4 5 ± 0 .1 0 0 .4 6 ± 0 .0 9

4 2nd  d ay

B rea st m ilk R o b o la c t® P r e -А р  ta m i l®

Triglyceride 1 .08±0 .82 0 .9 7 ± 0 .5 2 1 .2 3 ± 0 .6 7
T otal cholesterol 2 .7 3 ± 0 .7 6 2 .8 3 ± 0 .4 8 2 .7 7 ± 0 .8 3
VLDL — cholesterol 0 .3 8 ± 0 .1 2 0 .4 5 ± 0 .2 4 0.51±0.3(5
LDL — cholesterol 1 .53±0 .55 1 .6 3 ± 0 .2 6 1 .4 9 ± 0 .7 3
H D L  — cholesterol 0 .8 2 ± 0 .2 6 0 .75± 0 .31 0 .7 6 ± 0 .2 1

*p  ~  0.05; b p <  0.05

D i s c u s s i o n

The present findings did not con­
firm a long-term effect of the quality 
of feeding on serum lipoprotein levels 
in prem ature infants. This is in ac­
cordance with the recent observa­
tions of Lane and McConathy [5]. At 
the same time, our results seem to 
contradict those of K irstein e t al [4] 
and Van Biervliet e t al [8, 9]. In 
their studies, however, only full-term 
healthy neonates were included, 
whereas we investigated relatively 
lowbirth-weight prem atures. A further 
difference is th a t while the earlier in­
vestigators followed the babies for 
a t most 30 days, and focused on a

more detailed evaluation o f the  first 
postnatal week, we measured serum 
lipoprotein concentrations on the 2nd 
day  and after six weeks of feeding.

In  agreement with the results of 
several authors, including Csákó e t al. 
[2], Strobl et al [6], and Tóth  e t al [7], 
the  serum lipoprotein levels increased 
w ith age, however, the absolute 
values remained overall lower th an  in 
the  infants of higher gestational age 
and greater birth weight previously 
exam ined. Since all the prem atures 
involved in our study were sym ptom ­
less and thrived well during the  42 
days of observation, the effect o f pos­
sible pathological events such as in­
fection [1] could be ruled out.
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A lthough subtractions o f lipopro­
teins an d  apoproteins could not be 
determ ined  in this study, th e  results 
suggest th a t  the total lipid and pro­
te in  conten ts of the feeding do not 
influence the  serum concentrations 
o f th e  m ain lipoprotein fractions in 
p rem atu re  infants.
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