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Abstract  

Introduction 

The aim of study was to compare umbilical cord blood selenium levels in respiratory distress syndrome 

(RDS) and non RDS preterm babies.   
 

Materials and methods 

. Umbilical cord blood selenium levels of all preterm newborn born during a 6-month period were enrolled 

in the study. They were divided into two groups: RDS and non RDS. Selenium level was assessed by using 

electro-thermal atomic absorption spectrometry and serum concentration of selenium was compared 

between the two groups 
 

Results 

During the study 150 preterm babies were studied. Mean umbilical cord blood selenium levels were 98.5 

µg/L. Among 150 preterm babies 27 (18%) had RDS and 82% no RDS. Mean umbilical cord blood 

selenium level in RDS and non RDS groups were 96.5 and, 96.6 µg/L respectively (P=0.64). There were no 

significant differences between the two groups with regard to umbilical cord blood selenium levels 
 

Conclusion 

In this study there was no significant relationship between selenium umbilical cord blood level and 

respiratory distress syndrome in preterm neonates. 
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Introduction  

Trace elements comprise less than 0.01% of total 

body weight. They function as constituents of 

metalloenzymes, cofactors for metal ion activated 

enzymes, or components of vitamins, hormones, 

and proteins. The fetus accumulates and stores 

trace elements primarily during the last trimester 

of pregnancy. (1) Therefore, the premature infant 

has low stores at birth and is at risk for trace 

mineral deficiencies if intakes are not adequate to 

support requirements for growth. Immature 

homeostatic control of trace element metabolism 

also increases the risk of deficiency. Trace 

minerals that have physiologic importance in 

human health include zinc, copper, selenium, 

manganese, chromium, molybdenum, fluoride, 

and iodine.(1) 

 

 

 

Factor 3 which contain selenium is a dietary 

substance which prevents liver necrosis in rats. 

Concentrates for factor 3 also protect against 

multiple necrotic degeneration (heart, liver, 

kidney, and muscle necrosis) in the mouse, as 

well as against exudative diathesis in chickens (2)  

The conclusion that selenium is an essential part 

of the active organic material is borne out by the 

finding that inorganic selenium salts are 

remarkably effective in protecting against 

necrotic liver degeneration. (2) 

Indeed many of the nutritional effects of selenium 

can be explained by its role in glutathione 

peroxidase. (3) 
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Several diseases in newborns have been shown to 

be caused at least in part by oxygen free radicals, 

which suggested as oxygen radical diseases  

 

 

 

including bronchopulmonary dysplasia, 

retinopathy of prematurity, necrotizing 

enterocolitis, patent ductus arteriosus and 

neuronal injury of hypoxic ischemic 

encephalopathy.   

A prospective observational longitudinal study in 

39 neonates less than 1500g birth weight and less 

than 32 weeks gestational age showed there was 

a significant relationship between decreasing 

selenium levels of blood and increase in 

bronchopulmonary dysplasia (BPD); the same 

researchers in 2000 found that administration of 

selenium in very low birth weight infants could 

not improve the outcome and bronchopulmonary 

dysplasia. (5, 6) 

Other study in 35 premature infants confirms that 

low plasma selenium and alpha-tocopherol levels 

in preterm infants (≤30 weeks' gestational age) 

were significantly associated with increased 

respiratory morbidity. (6) 

The levels of breast-fed infants were significantly 

higher than those of both formula-fed infants 

until the introduction of solids. Preterm infants 

had significantly low plasma selenium levels up 

until a postnatal age of at least 6 months. The 

levels were lower than those of term infants fed 

an identical non-supplemented infant formula 

during the first 4 months of life. (7) There are 

positive correlation between umbilical cord blood 

selenium levels and maternal blood (9).In our last 

study we found normal maternal serum selenium 

concentrations which did not differ between 

preterm and full term deliveries (10). In our other 

study maternal serum selenium concentrations 

were not significant predictors of preterm 

deliveries, but selenium level in term infants was 

higher than preterm infants although both were 

within normal range (11). As studies have shown 

serum selenium concentrations in preterm babies 

are less than term ones (11, 12, and 13). As 

concentration of factor 3 which included 

selenium protected against multiple necrotic 

degeneration, on the other hand the antioxidant 

effect of selenium has glutathione peroxides and 

so selenium deficiency may cause necrotic effect 

in type II pnumatocytes (producer of surfactant). 

The aim of study was to compare serum selenium 

concentrations in respiratory distress syndrome; 

the most common cause of death in preterm 

neonates. 

 

MATERIALS AND METHODS 

From April 20, 2009 to October 20, 2009 all 

preterm babies born in our hospital were studied. 

The study was approved by the vice chancellor of 

Mashhad University of Medical Sciences and 

informed consent was obtained from each parent. 

Criteria for enrollment were included all 

newborns with gestational age ≤ 37 weeks of age 

determined by the last menstrual period together 

with physical and neurological examination of 

the neonate. RDS was diagnosed based on the 

following criteria: Tachypnea, chest retractions, 

expiratory grunting, cyanosis in room air, and a 

typical reticulogranular “ground glass” pattern on 

the initial chest x-ray and progressing signs and 

symptoms during the first 3 days of life. 

We excluded neonates with congenital  

anomalies  ( e.g. congenital diaphragmatic hernia 

, musculoskeletal anomalies , congenital heart 

disease , lung anomalies , aplasia or hyperplasia 

of the kidney ) , maternal sepsis risk factors ( e.g. 

chorioamnionitis , maternal temperature above  

380 C ,  membrane   rupture longer  than 18 

hours , positive rectovaginal culture ) , neonatal 

sepsis and prenatal asphyxia . 

All preterm infants were divided in two groups 

RDS and non RDS. Sex, weight, gestational age, 

first- minute Apgar score, maternal 

administration of betametasone, delivery method 

and multiple pregnancies were recorded. Mean 

umbilical cord blood selenium levels were 

measured for each group and compared between 

RDS and non RDS preterm newborns.  

In this study we used the t- test, Mann-Whitney 

test and for interventional variables the logistic 

regression test was used. Analysis was done by 

SPSS 11.5. 

Laboratory analyses: 

In the first 24 hours after delivery, 5 ml of venous 

blood was drawn from mothers into selenium- 

free uncontaminated EDTA glass tubes. Samples 

were immediately centrifuged at 3000 rpm for 15 
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min. and plasma was separated and kept frozen 

at- 200C. Measurement of serum selenium 

concentration was determined by electro thermal 

atomic absorption spectrometry (ETAAS) with 

Zeeman correction and a graphite furnace 

(THGA graphite Tubes with end caps) in a 

Perkin- Elmer 4110 ZL apparatus. The conditions 

of detecting selenium were: EDL lamp for 

selenium with wavelength of 196.0 nm, lamp  

 

current: 290 mA, slit width: 2.0 nm and 

palladium matrix modifier. The detection limit of 

the method was via palladium modifier. Precision 

was <11% and inaccuracy <1%. Samples were 

diluted in proportion 1:3 with HNO3 0.2%+TRI-

TON 0.2%. All samples were analyzed in 

duplicate. Our laboratory reference range for 

serum selenium was 70-160 µg/l, which is 

similar to published figures. All specimens were 

re-identified before processing, therefore, 

laboratory staffs were masked to clinical 

conditions.  

 

Results 

 

In this study 150 neonates were enrolled. Table 1 

shows selenium umbilical cord blood levels 

based on demographic characteristics; all were 

insignificant.   

Mean selenium level in newborns was 

96.6±18.86 µg/l. There were no significant 

differences between selenium umbilical cord 

blood levels in RDS and non RDS groups 

(P=0.64%) Table 2.  

 

DISCUSSION 

Respiratory distress syndrome (RDS) is one of 

the most common causes of death in preterm 

newborns. High dose oxygen therapy in RDS can 

decrease surfactant levels and lead to prolonged 

signs and symptoms. Selenium is a key 

component of a number of seleno-proteins, the 

best known of which are the antioxidant 

glutathione peroxidase enzymes. 

 It seems that selenium deficiency acts as an 

antioxidant to exacerbate the problem. 

Antioxidants such as selenium, one of the 

micronutrients,   have an antioxidant effect which 

can inhibit the problem. Some studies 

demonstrated low selenium concentrations in 

preterm newborns (13, 15). This study showed 

that cord blood selenium levels were not different 

between RDS and non-RDS preterm newborns. 

The selenium levels of umbilical cord blood in 

both groups were in the normal range of 70-160 

µg/l. (14) Mean selenium level in this study was 

95.84±18.86 µg/l. In Sievers and colleagues’  

study serum selenium was 11.7 µg/l for less than 

32 week infants and 31.3 µg/l for formula-fed 

term infants and 45.6 µg/l for breast-fed term 

infants.(7)  Many studies in different age, sex, 

newborn, children, men and women were done in 

Iran all of which had serum selenium 

concentration in normal limits (10,11,16,17). The  

 

normal value was near other nations in the 

Middle East and Europe (18-24). In some studies   

different values in umbilical cord blood of term 

and preterm neonates have been reported;  but in 

our country serum selenium was in normal range 

(11, 17).The selenium content of food depends to 

a large extent on the concentration of selenium in 

the soil in which the food is grown. Selenium 

concentrations in soil are low in various parts of 

the world, including Europe, China, central 

Africa and New Zealand. Over a similar period, 

measurements of selenium content of serum, 

plasma, or whole blood have shown similar 

reductions, using the same subjects at each 

sampling. Especially low serum and whole blood 

concentrations of selenium have been found 

recently in healthy third trimester pregnant 

women in Oxford.  

Although selenium deficiency has a necrotic 

effect but in our study as selenium serum level 

was within normal limit therefore we did not find 

any relation between RDS and serum selenium 

levels. It was the first study to compare serum 

selenium level in RDS and non RDS preterm 

neonates. In spite of low selenium status has been 

documented in preterm infants and has been 

suggested to be a risk factor for chronic lung 

disease. But in this study in acute lung disease 

such as RDS did not relate to selenium 

deficiency. 

Further studies with larger size and comparison 

of selenium deficient RDS with normal selenium 

RDS is required.  

 

Conclusion:  

In this study umbilical cord blood selenium in 

preterm neonates was in normal limits and there 

were no significant differences between RDS and 

non RDS neonates. 
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Table 1: blood selenium level based on demographic characteristic 

Variables Numbers (%) Blood selenium 

level(µg/l) 

mean±2SD 

P- value 

Sex            boy 

                  girl 

83(55.4%) 

67(44.6%) 

92.5±18.6 

99.1±19.1 

t=1.9 

p=0.91 

GA(wk)    <32 

                   32-34 

                    ≥35 

44(29.3%) 

54(36%) 

52(34.7%) 

96.3±17.8 

96.7±18.9 

98.5±19.9 

 

f=0.17 

p=0.83 

BW(gm)       <1000 

                 1000-1500 

                 1501-2500 

                  >2500 

17(11.3%) 

27(18%) 

77(51.3%) 

29(19.3%) 

99.5±22.4 

91.2±13.7 

94.5±18.6 

104.4±19.7 

f=2.54 

p=0.05 

Apgar 

score 

0-3 

4-7 

≥8 

15 

33 

102 

93.2±24.4 

95.9±17.6 

95.9±20.2 

f=0.07 

p=0.92 

Beta         taken 

                 Not taken 

128(85.4%) 

22(14.6%) 

96.5±18.8 

95.5±22.1 

t=0.18 

p=0.85 

GA=gestational age, BW=birth weight, Beta= Betametasone 

 

 

 

Table 2: Comparison of umbilical cord blood selenium levels in RDS and non-RDS groups  

Groups Numbers (%) Blood selenium 

level(µg/l) 

mean±2SD  

P-value 

RDS  

 

27 96.5±20.1  

p=0.64 

Non RDS 123 96.6±18.7 

RDS= respiratory distress syndrome 
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