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T h e  to ta l  lipoid an d  cholestero l c o n te n ts  h av e  been  d e te rm ined  in  th e  
serum  o f  h e a lth y  p a r tu r ie n ts  and  in  t h a t  o f  th e  correspond ing  co rd  b lood  
and  th e  b lood  o f th e ir  new born  in fan ts . T he  se ru m  to ta l lipoid level o f  each  
p a r tu r ie n t  w as h igher th a n  th e  u p p er ph y sio lo g ica l lim it in  adu lts . T he m ean  
w as 1316 4; 267 m g p e r  100 m l. O ne q u a r te r  o f  th is  value has been found  
in th e  co rd  blood an d  one th ird  o f  i t  in  th e  se ru m  o f  th e  new borns. T he 
d is tr ib u tio n  b y  he igh t o f  these  tw o va lues w as in d e p e n d e n t o f th e  m o th e r ’s 
value.

D u rin g  labou r th e  cho lestero l level w as h igh  a n d  did n o t ch an g e  
p ara lle l w ith  th e  value for to ta l  lipoid. T he  co rd  blood an d  new born  se ru m  
levels w ere  p rac tica lly  id en tica l an d  a m o u n te d  to  on ly  sligh tly  m ore th a n  
one th i rd  o f  th e  m a te rn a l value.

• T h e  esterified  fra c tio n  o f to ta l  cho les te ro l am oun ted  to  7 0 —79% 
in th e  th re e  sam ples.

I t  is concluded th a t  th e  p la c e n ta  does n o t le t th rough  th e  lipoids, 
th e  a m o u n t  o f  w hich is increased  a t  th e  end  o f  p regnancy , and  th a t  lipo id  
sy n th e s is  a n d  co n cen tra tio n  is con tro lled  b y  th e  foetus itself.

I n t r o d u c t i o n

The main function of lipoproteins 
is to transport the lipoids to the site 
of utilization and to mobilize them 
from their stores. The purpose may 
he the energy supply, provision for 
the structural components of tissues 
and for the precursors of other com
ponents, and, finally storage itself. 
Still, in spite of their important 
functions in metabolism, the serum 
concentration of circulating lipopro
teins or their fractions does not truly 
reflect the actual state of fat metab
olism in the organism. The present 
study had the aim of obtaining data

concerning the serum lipoid level of 
the mother and her newborn, and 
the interrelations of these levels.

M a t e r i a l

B lood sam p les w ere ob ta ined  im m edi- 
a te lly  befo re  de liv e ry  from  12 h ea lth y  p rim i- 
p a rae  o r  secu n d ip a rae  a f te r  6 — 8 h o u rs  
fasting . T h e y  w ere 18 to  34 years  o f  age, 
th e ir  b o d y  w eig h t w as betw een  6 1 —70 kg. 
S u b seq u en tly  blood sam ples w ere ta k e n  
from  th e  p la c e n ta l s tu m p  o f th e  um bilica l 
cord a n d  fro m  th e  new borns o f th e  sam e 
m o th e rs  a t  7 — 20 ho u rs  o f e x tra u te r in e  
life. G e s ta tio n a l age o f  th e  new borns w as 
38 — 41 w eeks, th e ir  b ir th  w eight v a ried  
betw een  2800 — 4100 g, and  th e ir  A p g a r
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sco re  w as  10 a t  5 m inu tes . E ig h t n ew 
b o rn s  d id  n o t  suck  before sam p lin g  w hile 
4 h a d  b e e n  p u t  on th e  b re a s t one o r tw o  
tim e s . T h ese  4 in fan ts  w ere sam p led  a t  
le a s t 6 h o u rs  a f te r  th e  la s t feed.

M ethods

T o ta l  lipo id  co n ten t w as e s tim a te d  
a f t e r  d ig e s tio n  w ith  su lp h u ric  ac id  an d  
th e  in te n s i ty  o f  colour p ro d u ced  w ith  p h o s 
p h o ric  a c id —van illin  w as m easu red  speetro - 
p h o to m e tr ic a lly . D e te rm in a tio n  o f  th e  
to t a l  p ro te in  co n ten t w as done  b y  th e  
b iu r e t  m e th o d , and  o f  to ta l  a n d  esteri- 
f ied  ch o les te ro l b y  th e  S ch ö n h e im e r-  
S p e rry  m e th o d .

R esults

1. The total serum protein value 
was in the parturients 5.84—8.00 g; 
in cord blood, 5.26—8.00 g; in the 
newborns, 5.06 -  7.59 g per 100 ml.

2. The value for total serum lipoid 
was in each parturient higher than 
the upper normal limit characteristic 
of adults where the scatter is between 
450 and 900 mg per 100 ml. The mean 
of the twelve examined samples was 
1316^:267 mg per 100 ml. As shown 
in Tig. 1, the difference between the 
lowest and highest values amounted 
to about 100%, similarly as with 
normal values.

In Tig. 1, the total lipoid values 
for the parturients are shown in 
increasing order. Under each value 
the corresponding total lipoid con
centration in cord blood and newborn 
serum is shown in the same order. 
The total lipoid level in cord blood 
showed an even wider scatter than

in maternal blood, from 128 to 487 mg 
per 100 ml and the individual values 
were under the lower limit of normal 
adults. The serum total lipoid value
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F i g . 1. T o ta l lipoid in  th e  se ru m  o f  p a r tu 
r ie n ts , in  increasing  o rd e r (sh o rt lines), and  
in  th e  co rresponding  co rd  (e m p ty  colum ns) 
a n d  new born  se ra  (full co lum ns). L ined 
zone =  sca tte r in g  o f v a lu es  fo r h e a lth y  

n o n -p reg n an t a d u lts

for newborns was also low on the 
first day of the life; the mean wras 
408^108 mg, with 250 and 560 mg 
per 100 ml as extreme values, thus 
the mean was not significantly higher 
than the corresponding value for 
cord blood. The lipoid level in both 
cord blood and newborn serum was 
entirely independent of the corre
sponding maternal value.

3. Tig. 2 shows the values for 
total serum cholesterol. In the upper 
part of the figure the maternal total 
lipoid levels are seen in an increasing 
order, and below them the total 
cholesterol, the esterified and free 
cholesterol levels.

The cholesterol level of the par-
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túriénts was remarkably high, 304 i  
46 mg per 100 ml, with an esterified 
fraction amounting to 79.6%. The 
individual high serum cholesterol 
levels showed no parallelism with the

serum total lipoid levels. Fig. 3 
shows the total cholesterol in the 
three kinds of blood sample as a 
function of the maternal total lipoid 
level. The total cholesterol level in

F i g . 2. T o ta l serum  cho les te ro l and  cholesterol f ra c tio n  in  p a rtu r ie n ts . A bove, to ta l
lipoid  values

•  = mother

о a cord 

x = newborn

maternal serum total lipoid 
mg per 100 ml

F ig . 3. T o ta l cho lestero l in  m a te rn a l, cord 
a n d  new born  serum , an d  physio log ica l v a l
ues for a d u lts  (lined zone), a s  a  function  of 

th e  serum  to ta l  lipo id  co n cen tra tio n

the parturients was considerably 
higher than the physiological value 
for normal adults, while those in 
cord blood and newborn serum were 
near or below the lower limit. Thus, 
it is not only the mother’s cholesterol 
level which is independent of the 
broad variations of the total lipoid 
concentration; the cholesterol level 
in cord blood and newborn blood 
behaves in the same way. The esteri
fied fraction amounted to 73.7% of 
total cholesterol in cord blood and 
to 69.6% in the newborn’s serum.

D iscussion

The serum lipoids (lipoproteins) of 
the mother are increasing moderately 
from the midpoint of pregnancy [17]
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and in the third trimester the serum 
value for each component (trigly
cerides, cholesterol, phospholipoid,, 
NEFA) reaches and even exceeds 
the upper physiological limit of heal
thy non-pregnant adults [7, 15]. The 
present patients also exhibited a high 
total lipoid value of more than 1000 
mg per 100 ml. The scatter was 
similar as in normal persons in that 
the highest value was roughly double 
of the lowest one. Although the role 
of several factors have been assumed, 
the function of the high lipoid level 
is not clear. There is an increased 
oestrogen production in this period 
[18] which,under experimental condi
tions, is accompanied by an increase 
in circulating lipoproteins. B u r t  [5 ]  
approached the question from the 
aspect of glucose utilization. The 
relation between the latter and the 
serum lipoid level is well-known. In 
addition, other neurohormonal factors 
such as the anterior pituitary lobe 
hormones, glucocorticoids and thy
roxine, etc., may have to be taken 
into consideration. The assumption 
of the pregnant’s serum lipoids being 
influenced by the fat demand, syn
thesis and regulation of the placenta 
and foetus, requires thorough clari
fication [10].

Although the results for cord blood 
supply limited information concerning 
the foetus, it is remarkable that in 
agreement with other observations 
[3, 4, 14] the mean total lipoid
content of cord blood should amount 
to one quarter of the maternal serum 
level. This raises the question of the 
active or passive role of the placenta,

and of its filtering and metabolic 
function in foetal lipoid metabolism 
and in the formation of serum lipoids. 
It has been shown in animal experi
ments [2] that certain fatty acids 
pass across the placenta rapidly, while 
other fatty acids and cholesterol 
only slowly or not at all. A mecha
nism similar to the digestive processes 
has been assumed to be responsible 
for the passage of triglycerides through 
the placenta, where processes svn- 
thetizing fatty acid from acetate and 
pyruvate precursors are active, using 
the energy of the glycogen deposits 
in the villi [20]. The placenta seems 
to let through intact lipoid molecules, 
while destroying others and trans
porting them as smaller components 
In addition, the placenta svnthetizes 
lipoid molecules from the basic com
pounds and stores them. Further 
investigations will only clarify the 
pertaining details.

According to the present results, 
on the first day of life the serum total 
lipoid level of the newborn is con
siderably lower than that of his mother 
and of the normal adult. After 4—5 
days this low value is gradually in
creasing but the mean adult value is 
reached only at the end of the first 
year [14].

It has been known for close to 
hundred years [1] that the serum 
lipoid concentration is different in 
mother and foetus and that these 
values do not change in parallel. 
Recent investigations have shown that 
the foetal blood lipoids are synthetized 
by the foetus rather than obtained 
from the mother. The fat deposits
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of the foetus accumulate in the 
last trimenon and especially in the 
last month of pregnancy, and they 
mainly originate from carbohydrate 
precursors [9]. During the first hours 
of life the serum total lipoid concen
tration increases to reach a signif
icant level even before the first meal. 
The increase mostly affects the tri
glycerides.

In the case of a high total lipoid 
concentration, the serum total chol
esterol level is usually also high [7, 8, 
13, 18, 19]. The increased serum 
cholesterol levels observed by us 
should not be considered to represent 
a true hypercholesterolaemia and, as 
its change is a function of hyper- 
lipaemia, its origin, like that of the 
increased serum total lipoids is not 
clear. In connection with this, two 
remarkable observations are worth 
mentioning. G r e e n  [8] has shown 
that a diet containing small amounts 
of saturated fatty acids and large 
amounts of unsaturated fatty ones 
does not influence the increase and 
high level of serum cholesterol in 
pregnants, while in the same women 
the same diet had always reduced 
the amount of serum cholesterol in 
the prepregnancy period. The other 
observation is that by D a n n e b u r g  
and B u r t  [ 6 ] .  They found that 
glucose or insulin, or both, given 
intravenously, do not lower the con
centration of serum cholesterol in 
non-pregnant women, but in pregnants 
cause a further increase of the chol
esterol level.

As already mentioned, very little 
cholesterol is let through the placenta

to the foetus. Still, the baby of a 
hypercholesterolaemic mother is also 
hypercholesterolaemic [16]. There is 
no evidence of an active cholesterol 
synthesis in the placenta and both 
the present results and those of 
M u l d r e y  et al. [11] show that the 
cholesterol found in the foetal organ
ism is the result of own synthesis 
and only a small fraction of it origina
tes from the mother.

Thus, it remains an open question, 
how the concentration of serum li
poids in the pregnant woman is 
influenced by the placenta and by the 
demands and activity of the foetus.
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