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Although Virchow (1) in 1847 had shown that
the milky material in the blood of pregnant women
was fatty in nature, it was not until 1911, that
Neumann and Hermann (2) first actually dem-
onstrated an increased total blood cholesterol dur-
ing pregnancy. Both free and ester cholesterol
were found to be increased in plasma and serum
by Slemons and Stander (3) and others (4 to 7).
There is general agreement that the total cho-
lesterol begins to rise early in the second trimester
gradually reaching its peak at the eighth month,
the average increase being approximately 25 per
cent above normal.

In contrast to the high values found in the ma-
ternal circulation, it had been noted by Boyd and
Wilson (8), Needham (9), Mayer (10), Schloss-
mann (11), and Muhlbock and Kaufmann (12),
that the total cholesterol content of the fetal serum
(or blood) was quite low. All except the first
of these authors, therefore, have doubted the
permeability of the human placenta to cholesterol.

Inasmuch as recent evidence suggests that cho-
lesterol may be vital in steroid metabolism (13 to
16), it was decided in connection with related
problems to investigate the cholesterol content
of the serum of the premature infant and its
mother. The author is not aware of any data in
the literature on human subjects.

METHOD OF STUDY

All of the blood samples used in this study were ob-
tained from patients in the delivery room at Parkland
Hospital. There was no selection of cases, those re-
ported being taken at random. Inasmuch as most of the
patients entered the hospital in active labor, it was im-
possible to regulate the previous diet of the patient in
order to control the length of time between the last meal
and delivery.2

1 Present address: 412 W. Roosevelt St., Phoenix,
Arizona.

2 Review of the literature by Weinhouse (27) in 1943
on the influence of diet on cholesterol levels indicates
that alimentary hypercholesteremia after either ordinary

All newborns used in this study weighed under 2,500
grams. As soon as delivery was effected the umbilical
cord was clamped and cut instead of waiting for the cord
to stop pulsating in the orthodox manner. Fifteen cc. of
blood were collected in a sterile tube from the placental
end of the cord and allowed to clot. At the same time,
20 cc. of blood were drawn from the antecubital vein of
the mother. Five cc. were reserved for a determination
of the hematocrit reading, employing an isotonic anti-
coagulant. The remainder was allowed to clot and the
serum after separation was refrigerated up to the time of
the chemical analyses, which were in all cases started
within 8 hours after delivery. Complete blood counts
were made on the mother at the time of delivery.

The method used for determination of free and esterified
cholesterol was that of Schoenheimer and Sperry (17)
as modified by Sperry (18). It consists in principle of
the precipitation of cholesterol with digitonin before and
after saponification, after which the Liebermann-Burchard
color reaction is used for the colorimetric determination,
using a modified Duboscq colorimeter.

RESULTS

Table I shows the results obtained in the nine
cases4hat have been studied. The total cholesterol
of these prematures ranged from 51 mgs. per cent
to 96 mgs. per cent with a mean of 71 mgs. per
cent; whereas the mothers’ values were 186 mgs.
per cent to 383 mgs. per cent with a mean of 235
mgs. per cent. The free and combined fractions
of cholesterol of the premature were rather con-
stant, ranging from 25 per cent to 36 per cent,
and 64 per cent to 75 per cent, respectively. The
corresponding fractions for the mothers were 24
per cent to 39 per cent, and 61 per cent to 76 per
cent. The averages of the partition for both
mothers and immature infants are essentially
identical. The lowest total cholesterol content
(51 mgs. per cent) of the series was found in a
baby weighing 2,268 grams, while the highest
(96 mgs. per cent) was recorded in a newborn of
only 1,270 grams.-

meals or even meals containing considerable cholesterol
has not been definitely proved.
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: TABLE I
Serum cholesterol content of premature infants and mothers in nine cases
Serum cholesterol
Fetal cord blood Mothers' blood
Sex Total Combined | '-Free | Combined Total Combined Free Combined
gms. mgs. % mgs. % mes. % % mgs. % mes. % mgs. % %o
1. 970 F 66.7 49.9 16.8 73 - 383 294 89 76
2. 1010 M 69.0 48.0 210 70 202 130 72 64
3. 1114 F 59.0 39.0 20.0 66 No blood | No blood | No blood | No blood
collected | collected | collected | collected
4. 1270 M 95.5 67.6 279 70 287 204 83 n
5. 1277 F 67.2 48.1 19.1 7t 204 147 57 72
6. 1450 F 63.1 419 22.0 67 192 128 64 63
7. 2156 F 90.1 67.6 22.5 75 186 130 56 69
8. 2268 F 51.2 324 18.8 64 197 141 56 72
9. 2381 F 73.4 . 509 22.5 69 228 139 89 61
Average 70.6 50.2 21.2 69.3 235.1 164.1 70.7 69.7
DISCUSSION newborn. It might be pointed out that after birth

It is noted that the relationship of free and es-
terified serum cholesterol to that of the total is re-
markably constant, which confirms the findings
obtained by Burger (19) Muhlbock and Kauf-
mann (12), Offenkrantz (20), and Smith and
Marble (21).

It may also be noted that there is little, if any,
change in cholesterol partition or absolute levels
depending on the sex of the newborn. In ad-
dition it is seen that the serum cholesterol level
of the immature infant is independent of its degree
of prematurity and that it is for all purposes the
same as that of a full term infant.

It appears from these data that during the last
214 months of fetal life there is a low serum cho-
lesterol and that the serum cholesterol of the
mother bears no relationship to that of the fetus,
so that permeability of the placenta to maternal
cholesterol must be seriously questioned.

It has been noted by Gage (22), Mendel (23),
and Baumann (24) that fat stained with Sudan
III is stored when fed to pregnant animals. The
fetus, however, shows no red color in its fatty
tissue, thereby casting doubt on the transmission
of fat across the membrane. In contrast to this
work Boyd and Wilson (8) have shown very
small arteriovenous differences in the lipid con-
tent of cord blood which they believe are due to
transmission of small quantities of lipids to the
fetus. .

There has been no attempt made by any worker
to explain the low cholesterol values found in the

during the first 4 days of life there is a marked
increase in total cholesterol, the values ranging
from 90 to 140 mgs. per cent. After this the value
remains fairly constant. Sperry (25) found the
average value of total cholesterol from the fourth
day on to be 133 mgs. per cent. This rise in cho-
lesterol is converse to the estrogenic titer in the
newborn which falls very rapidly immediately
after birth, its only source having been the ma-
ternal blood stream. It has been reported by
both Burger (19) and Muhlbock and Kaufmann
(12) that there is a rise in the cholesterol con-
tent of the maternal blood during the puerperium,
and that levels may exceed those reached during

-the eighth month. It has been noted by Levin

(26) that large doses of stilbesterol markedly de-
press the cholesterol content of the blood plasma
as well as that of the adrenals.

It was the author’s observation (unpublished
data) that the adrenals of the premature newborn
have a markedly lowered cholesterol content. It
may therefore be suggested that perhaps this
lowered blood cholesterol of the newborn may be
indirectly connected with the action of the estro-
genic hormones. Further investigation of the
validity of this hypothesis is in progress.

SUMMARY

1. The serum cholesterol values of the im-
mature infant are the same as those of the full-
term infants.
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2. The absolute levels and partition of serum
cholesterol do not vary with degree of prematurity.

3. The cholesterol levels of mother and infant
bear no relationship to each other.

4. The free and ester fraction of cholesterol are
found to be approximately 30 per cent and 70 per
cent, respectively, in both the fetal and maternal
serum.

5. It is suggested that the low cholesterol value
obtained in the serum of the prematurely born
infant and term newborn may be due to the de-
pressant action of estrogenic hormones.
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