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Relation of maternal and cord blood serum ferritin
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SUMMARY Serum ferritin was measured in 51 term normal pregnant mothers and the corresponding
cord blood samples. All of the mothers had received prophylactic oral iron and folate during
pregnancy. The mean (ISD) maternal serum ferritin at the end of pregnancywas 584±429 ,ug/l
(range 16-201 ,ug/l), compared to a mean of 183 *2±61 *2 ,ug/l (range 62-313 ,ug/l) in these newborns.
No correlation was found between the serum ferritin of mothers and babies, nor between the serum
ferritin and serum iron of mothers at the end of pregnancy or between these parameters in the
newborn.

The iron content of the newborn infant is an import-
ant source of iron for haemoglobin formation in the
first few months of life since the iron content of milk
is low. Until recently it has been difficult to assess
the influence of maternal iron stores on the iron
status of the newborn infant. The introduction of
the serum ferritin assay (Addison et al., 1972) has
provided a simple, sensitive guide of body iron
stores. The purpose of the present study was to
determine the relation of serum ferritin of mothers
at the time of delivery, and the corresponding cord
blood.

Patients and methods

Fifty-one pregnant women (age range 17-38 years;
each had 1-6 pregnancies) attending the Obstetric
Clinic at Hull Maternity Hospital contributed in this
study. All of them had a term normal pregnancy and
normal delivery. Their babies were all term and of
normal weight. All of the mothers had received one
tablet of Ferrograd-folic per day (ferrous sulphate
BP 325 mg and 350 ,ug folic acid BP) since early
pregnancy.
When the mothers were admitted for delivery,

blood samples were obtained from them for deter-
mination of Hb, serum iron, total iron binding
capacity (TIBC), and serum ferritin. Similar tests
were done on cord blood samples.
The method used for serum iron and TIBC was

that recommended by the International Committee
for Standardization in Hematology (1971). Normal
range for serum iron is 75-130 ,ug/100 ml (13-4-
23-3 ,umol/l), and for TIBC 270-390 Vg/100 ml
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(48-3-70 ,umol/l). Serum ferritin was measured by
the method of Addison et al. (1972), and Hb by a
Coulter S counter.

Results

Hb, serum ferritin, serum iron, and TIBC of the
mothers and newborn babies (cord blood samples)
are shown in the Table. 4 of the mothers were
anaemic (Hb< 11 - 5 g/dl). 3 of these 4 had low serum
iron levels and all 4 had low serum ferritin values.
None of the maternal samples showed a serum
ferritin in the range found in iron deficiency anaemia
(0-12 ,tg/l). The cord Hb was normal in all babies
(mean cord Hb for mature neonates is 17 g/dl with a
range of 13 3-20 8 g/dl (Burman, 1959). The mean
serum iron of the newborn babies and their mean
TIBC were both increased. The mean TIBC of the
mothers was also greatly increased compared to
normal adult levels in nonpregnant women.
The mean (± SD) maternal serum ferritin was

58±42-9 V-g/l (range 16-201 ,ug/l). The mean value
for the newborns was 183'2+61 2 pug/l (range 62-
313 ,ug/l). There was no correlation between maternal
and cord blood serum ferritin (r = 0 3) (Fig.).
There was also no correlation between maternal
serum ferritin and maternal serum iron or per cent
saturation of the iron binding capacity or between
cord blood serum ferritin and cord serum iron or
per cent saturation of the iron binding capacity.

Discussion

From conception until birth a normal fetus acquires
250-300 mg iron (Burman, 1974). During pregnancy
the only source of fetal iron appears to be maternal
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Table Different parameters of mothers and newborns (cord blood) at the time of delivery

Mean (range) of newborn babies
Parameter Mean (range) for mothers (cord blood)

Haemoglobin (g/dl) 12 9 (9*6-15*6) 17*0 (14*6-21*3)
Serum iron (gig/100 ml) 125 (45-220) 191 (90-480)
TIBC (,ug/100 ml) 607 (375-900) 339 (120-540)
Serum ferritin (gg/1) 58 (16-210) 183 (62-313)

Conversion: Traditional units to SI-Serum iron and TIBC: 1 ig/100 ml 0 179 gmol/1.
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plasma iron and so pregnant women are likely to
become iron deficient if this fetal requirement is not
allowed for. Earlier studies on iron status during
pregnancy suggested that children born to severely
iron-deficient mothers develop iron deficiency
anaemia themselves later on in infancy, and this
might be due to depleted iron stores at birth (Strauss,
1933). Subsequently, several studies on humans and
experimental animals disproved this idea and
showed that in iron-deficient pregnant mothers total
fetal iron was not reduced, though proportionately
more of the fetal iron came from maternal iron
absorption than from maternal iron stores (Fullerton,
1937; Sturgeon, 1959; Lanzkowsky, 1961; Beischer
et al., 1970; Murray and Stein, 1971). These previous
studies comparing iron status of pregnant mothers
and their newborn babies were based on the stand-
ard tests of serum iron, TIBC, and percentage
saturation.
Serum ferritin is a good measure of the iron

storage of the body, particularly of iron in the
reticuloendothelial system, but so far little work has

been reported on late pregnancy and on cord blood.
A recent study on 20 normal and 6 iron-deficient
mothers showed no relationship between the pre-
delivery serum ferritin in the two populations of
mothers and the serum ferritin of their newborns'
cord blood (Rios et al., 1975). Our group of mothers
who had received oral iron since early pregnancy
and showed higher values than those of Rios et al.
for both predelivery and cord serum ferritin, also did
not show any correlation between maternal and cord
serum ferritin. On the other hand, Cavill et al. (1977)
found lower serum ferritin concentrations in cord
blood samples of iron-deficient mothers than of iron-
replete mothers. The explanation for the difference
between their findings and those of the present
series is uncertain but may be that serum ferritin and
presumably iron stores are only reduced in neonates
if maternal iron stores are completely exhausted,
and that was not the case in any of our subjects.
Maternal serum ferritin levels at term in the present
study closely correlated with those of nonpregnant
female controls (mean serum ferritin 55*9 ,ug/l,
Hussein et al., 1976).

Previous experimental work has shown that
transfer of iron across the placenta occurs against a
concentration gradient for plasma iron and trans-
ferrin saturation (Fletcher and Suter, 1969), but
despite substantial research on the placental transfer
of iron the mechanism by which the placenta acts as
a regulator of iron transfer from maternal to fetal
transferrin remains obscure. Experimental animal
studies have shown that the fetus does not show
excessive tissue accumulation of iron even after very
high doses of parenteral iron have been given to
pregnant mothers. It will be of interest, therefore, to
study cord blood ferritin from pregnant patients with
iron overload as well as from those with iron
deficiency.

M.A.M.H., from the Department of Child Health,
Faculty of Medicine, Khartoum, is in receipt of a
scholarship from the Sudanese Government. We
also thank the consultant obstetricians at Hull
Maternity Hospital for permission to investigate
women under their care.
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