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Abstract:   
   Serum ferritin was measured in 40 term normal pregnant mothers and the 
corresponding cord blood samples. All of the mothers had received prophylactic oral 
iron and folate irregularly during pregnancy. The mean (±SD) maternal serum ferritin at 
the end of pregnancy was 58 ± 36 µg/l (range 19-204 µg/l), compared to a mean of 186 
±61 µg /l (range 67-319 µg/l) in thier 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. 
 
Introduction: 
   The iron content of the newborn infantis an important  source of iron for haemoglobin 
formation in thefirst few months of life since the iron content of milk is low.  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. 
   Increasing evidence demonstrates that fetal iron supply through gestation is limited in 
the presence of maternal iron deficiency (1). Cord serum ferritin decreases after 
maternal serum ferritin  has fallen below 
12 g/L (2). Storage iron decreases progressively after birth (3,4) due to the need to 
maintain a near constant mean hemoglobin concentration of 125 g/L within a rapidly 
expanding blood volume, particularly between the ages of 4 and 12 months (5), when 
infants depend on the iron acquired from the mother before birth. Such a demand leaves 
the infant susceptible to iron deficiency.  
   The present study was undertaken to determine the effect of maternal iron deficiency 
on the iron supply of neonates born to a group of women in order to evaluate the need 
for an interventional trial on the study population.  
 
Patients and methods: 
Forty pregnant women (age range 18-39 years; each had 1-7 pregnancies) attending the 
Obstetric Clinic at Alzahraa Maternity Hospital in Najaf contributed in this study. All of 
them had a term normal pregnancy and normal delivery. Their babies were all term and 
of normal weights. All of the mothers had received irregular iron-folic acid supply since 
early pregnancy. 
   When the mothers were admitted for delivery, blood samples were obtained from 
them for determination of Hb, serum iron, total iron binding capacity (TIBC), and 
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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(2). Normal range for serum iron is 75-130 mg/dl (13.4- 
23.3, mmol/l), and for IBC 270-390 mg /dl (48.3 - 70, mmol/l). Serum ferritin was 
measured by ELISA method (Monobind; USA). 
 
Results 
Hb, serum ferritin, serum iron, and TIBC of the mothers and newborn babies (cord 
blood samples) are shown in the Table 1 and table 2. Seven of the mothers were anemic 
(Hb < 11.5 g/dl). 5 of these 7 had low serum iron levels and all 7 had low serum ferritin 
values. None of the maternal samples showed a serum ferritin in the range found in iron 
deficiency anemia (0-12, mg /l). The cord Hb was normal in all babies (mean cord Hb 
for mature neonates is 16.8 g/dl with a range of 14.7-21 g/dl). 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 non pregnant 
women. 
The mean (± SD) maternal serum ferritin was 57.9 ±36.5 µg/l (range 19-204, µg /l). The 
mean value for the newborns was 186 ± 60 µg/l (range 67- 319, µg /l). There was no 
correlation between maternal and cord blood serum ferritin (r= 0.2) (Fig 1). 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. 
 
Table 1: Different parameters of newborns (cord blood) at the time of delivery 
 

Parameter  Mean ± SD 
Cord blood 

Range 

Hemoglobin (g/dl) 16.8 ±14.9    14.7 - 21.0 
 
Serum iron (µg/dl)  190 ± 82    90 - 449 
 
TIBC (µg /dl)  352 ± 121    130 - 537 
 
Serum ferritin (µg/l) 186 ± 60    67-319 

 
Table 2: Different parameters of mothers at the time of delivery 
 

      Parameters Mean ± SD 
Maternal blood 

Range 

Hemoglobin (g/dl) 12.7 ± 1.3 10.4 -15.6 
 
Serum iron (µg/dl) 131.7 ± 36.3 48 -178 
 
TIBC (µg /dl) 560 ± 146 369 -890 
 
Serum ferritin (µg/l) 57.9 ± 36.5 19 -204 
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Figure 1: Relation of maternal to fetal (cord blood) serum ferritin 
 
Discussion:- 
During embryonic life until birth a normal fetus acquires about 250-300 mg iron (3). The 
only source of fetal iron showed to be maternal 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 anemia themselves later on in infancy, and 
this might be due to depleted iron stores at birth (4) . However, 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 more of the fetal iron came 
from maternal iron absorption than from maternal iron stores (5 - 9). Most of these studies 
comparing iron status of pregnant mothers and their newborn babies were based on the 
standard 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. A study on 20 normal and 6 iron-deficient mothers 
showed no relationship between the predelivery serum ferritin in the two populations of 
mothers and the serum ferritin of their newborns' cord blood (10). The current study 
group of mothers although had received irregular oral iron since early pregnancy and 
showed higher levels than those of Jaime-Peres et al. for both maternal and cord serum 
ferritin, however the present study, consistent with that of Jaime-Peres et al, did not 
show any correlation between maternal and cord serum ferritin. In contrast, other 
investigators (11) 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 study is uncertain but may be that serum 
ferritin and therefore iron stores are only reduced in neonates if maternal iron stores are 
completely exhausted, and that was not the case in any of current study subjects.  
Previous experimental work has shown that transfer of iron across the placenta occurs 
against a concentration gradient for plasma iron and transferring saturation (12). Most of 
these 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 in the subsequent studies. 
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