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Serum lipid peroxidation levels in small-for-gestational-age babies
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SUMMARY: Ergin H, Kılıç İ, Karaduman Gürses D, Kılınç K. Serum lipid peroxidation 
levels in small-for-gestational-age babies. Turk J Pediatr 2001; 43: 215-217.
The levels of lipid peroxidation in sera of asymmetric small-for-gestational-age 
(SGA) babies at the second hour of life were investigated. Lipid peroxidation levels, 
measured as malondialdehyde (MDA), were 3.3 ± 1.1 and 3.9 ± 1.2 mmol/L in 
SGA and appropriate-for-gestational age (AGA) groups, respectively. The difference 
was not significant (p>0.05). This result may indicate that free radical scavengers 
are sufficient in SGA babies.
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Fetal growth is affected by fetal growth potential 
during the first half of the pregnancy and by 
maternal environment and uteroplacental 
functions during the second half. Various criteria 
are used in defining small-for-gestational-age 
(SGA) babies. SGA may be defined as birth 
weight below the 10th percentile for gestational 
age or more than two standard deviations below 
the mean for gestational age2. The ponderal index 
can be used to identify infants whose soft tissue 
mass is below normal for the stage of skeletal 
development. Thus, a ponderal index below the 
10th percentile may be used to identify SGA 
infants3*4. The ponderal index is not affected by 
gestational age, race or sex, and is thus preferred 
to define SGA. In 20% of babies with SGA, fetal 
growth is affected at the very beginning of 
gestation (symmetric SGA). In babies with 
asymmetric SGA, especially during the third 
trimester of gestation, maternal complications 
such as preeclampsia, chronic hypertension, 
diabetes mellitus, chronic cardiac and renal 
diseases and factors related to the placenta and 
uterus disturb the uteroplacental blood flow. In 
50% of babies with asymmetric SGA, the 
hypoxia risk is increased due to the impaired 
uteroplacental blood flow5.
Free oxygen radicals that increase during the 
reperfusion phase after hypoxia in perinatal 
asphyxia are thought to be responsible for the 
organ damage6. Free radicals cause cell 
membrane injury by lipid peroxidation, and the 
aldehyde products cause intracellular and

extracellular harm. Malondialdehyde (MDA), an 
aldehyde that appears during lipid peroxidation, 
is an indirect indicator of lipid peroxidation7. 
In this study, MDA levels, an indicator of lipid 
peroxidation, are searched in the sera of the 
babies with asymmetric SGA who were 
thought to have intrauterine chronic hypoxia 
and fetal malnutrition.

Material and Methods
Patients: Term babies of 38 weeks' or more than 
38 weeks gestation according to the Dubowitz 
score8, with no history of drug usage, illness, 
syndrome, chromosomal abnormality or 
intrauterine infection were selected for the study. 
All of the babies had arterial oxygen saturation 
of more than 95% and normal blood glucose 
concentration. In the determination of the babies 
with SGA the ponderal index (PI) = (body 
weight/length3) x 100 was used; babies having PI 
under 10% were considered as asymmetric SGA3*4. 
The study was approved by the Medical Ethics 
Committee of Pamukkale University Hospital. 
Collection and preparation of samples : The sera of 
the venous blood samples which were taken at 
the second hour after birth were separated and 
were stored at -70 °C for biochemical studies.
Determination of TBARS: In this study we used 
the thiobarbituric acid method for determination 
of lipid peroxidation. Although the thiobarbituric 
acid assay is not specific for MDA, measurement
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of TBARS is an easy and reliable method which 
is used as an indicator of lipid peroxidation and 
free radical activity in biological samples. Lipid 
peroxidation in sera were determined using 
the method of Uchiyama and Mihara9. 
Tetramethoxypropane was used as the standard 
and the level of TBARS was calculated as 
micromoles of MDA per liter.
Statistics: Values are expressed mean ± SD. The 
Student’s t test was used for statistical analysis. A 
p < 0.05 value was considered to represent a 
significant difference between the compared values.

Results .

Malondialdehyde (MDA) level's as mean ± SD 
of 32 term SGA babies in the study group and 
in 19 term appropriate-for-gestational age 
(AGA) babies in the control group were 
3.3 ± 1.1 and 3.9 ± 1.2 mmol/L, respectively. 
No maternal illness or spe’cial diet during 
pregnancy was found in the obstetrical charts 
or reported by the mothers. There was no 
statistically significant difference between the 
mean values of the two groups (p > 0.05). As 
Table I shows, there were no statistically 
significant differences between gestational age, 
sex, Apgar score, length or head circumference.

Table I. Perinatal data of SGA and control 
groups (median ± SD)

SGA Control

n 32 19
Male 17 10
Female 15 9
Gestational age (weeks) 39.7 ± 0.9 39.7 ± 0.9
Birth weight (g) 2350 ± 212 3326 ± 291
Length (an) 482 ± 1.4 49.8 ± 1.3
Head circumference (cm) 34.1 ± 0.9 34.9 ± 0.8

Apgar score (5 min) 
Median 9 10
Range (7-10) (7-10)

There were no statistically significant differences between 
the groups.
SGA: small-for-gestational-age.

Discussion

In 20% of babies with SGA, fetal growth is likely 
to be affected from the early stages of gestation 
(rapid cell proliferation stage); a proportional 
retardation is seen in weight, length and head 
circumference, and the PI is found normal5. In 
the etiology of this group, termed symmetric,

chromosomal abnormalities, dysmorphic 
syndromes, congenital metabolic diseases, drug 
usage and intrauterine infections can be present1.

Since a fetus gains 85% of its body weight during 
the second half of pregnancy, any impairment of 
uteroplacental blood flow during this period will 
definitely disturb food and oxygen transfer to the 
baby5. Also, in a fetus undergoing chronic 
hypoxia, protein/amino acid metabolism fails and 
the fetal weight decreases10. Although the length 
and head circumference are protected, because 
of the inadequate weight gain, these babies are 
termed asymmetric SGA, and their ponderal 
indexes are found lower. In 50% of asymmetric 
SGA babies, the intrauterine chronic hypoxia risk 
has increased because of their impaired 
uteroplacental blood flow5.

Free oxygen radicals are known to be involved 
in cellular damage. They contribute to various 
organ injury at the stages of initiation and/or 
progression. Organ dysfunction induced by free 
radicals may be a major component of hypoxic 
ischemic disease of the heart, intestines, liver, 
kidney and brain. ’ .

Free oxygen radicals appear at mitochondrias 
when oxygen is not completely saturated with 
cytochrome oxidase enzyme during hypoxia and 
ischemia. Other sources are prostaglandin 
synthesis from arachidonic acid and xanthine and 
uric acid formation from hypoxanthine reactions 
during active phagocytosis11. It has been reported 
that free oxygen radicals are produced during the 
reperfusion phase following hypoxemia, and that 
hyperoxia increases free oxygen radical 
production6. Animal studies show that activities 
of antioxidant enzymes in the fetal lung and 
other tissues are lower than at term12-14. A recent 
study by Phylactos et al.15 show that this is also 
the case for humans, at least in erythrocytes. By 
using a sensitive technique they demonstrated 
that preterm infants with gestational age between 
29 and 34 weeks had only 50% activity of Cu/ 
Zn superoxide dismutase in cord erythrocytes 
compared with term babies. The activity of this 
enzyme in erythrocytes increased toward the 
expected day of delivery, however, it was still 
lower than in term AGA babies. In newborn 
rabbits, short-term malnutrition caused a 
decrease in the enzymes (superoxide dismutase) 
that metabolize the free radicals in the 
intestine16. Similarly, we believe that in SGA 
babies with fetal malnutrition, the enzymes
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inactivating free oxygen radicals might be 
decreased. There has been no study performed 
in SGA babies on this subject.
Ishimoto et al.17 in 1997, investigated the 
involvement of oxygen-derived free radicals in the 
pathogenesis of intrauterine growth retardation 
(IUGR) in rats induced by ischemia of the uterine 
horn. The placental levels of lipid peroxidates 
were significantly increased and IUGR was 
induced. Pretreatment with superoxide 
dismutase and catalase inhibited the increase in 
placental lipid peroxidates and prevented IUGR. 
Results indicate that oxygen-derived free radicals 
may be important in the development of 
postischemic uteroplacental hypoperftision and 
of ischemia-reperfusion induced IUGR in the rat.
We believe that in SGA babies with fetal 
malnutrition, the enzymes inactivating free 
oxygen radicals might be decreased, and that 
lipid peroxidates might be important for the 
pathogenesis of IUGR. We could find no study 
performed in SGA babies on this subject in the 
relevant literature. However, in this study we 
did not find a statistically significant difference 
in MDA levels of SGA and AGA babies at the 
second hour of life. Lipid peroxidates may have 
been decreased by free radical scavengers after 
birth. The role of free oxygen radicals in SGA 
babies has not been studied in detail. Further 
studies are required to determine whether 
oxygen-derived free radicals are involved in the 
pathophysiology of human IUGR.
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