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Total Free Radical Trapping Antioxidant Potential in Normal Pregnancy 
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OBJECTIVES- To find out the total radical trapping capacity (TRAP) of serum antioxidants in normal pregnancy. 
METHODS- Serum tocopherol (VE), ascorbate (VC), urate (SU), malonaldehyde (MDA) and total thiol (SH) levels 
were estimated and analysed in 25 normotensive healthy pregnant women and in 25 non-pregnant healthy volunteers 
acting as controls. RESULTS -Serum vitamin C (VC), and E (VE) and total thiol (SH) levels were lower in normal 
pregnant women as compared to those in controls (p<0.001). MDA was significantly increased in pregnant women 
(p<0.05). Also, TRAP calculated w~s higher in pregnant women but non-significantly so. CONCLUSION- TRAP 
test provides a means of assessing the total capacity of the chain-breaking antioxidants to prevent lipid peroxidation 
in plasma. 
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Introduction 

Low levels of lipid peroxidation are essential to many 
cellular processes since small amounts of lipid peroxides 
and their semistable break-down products act as 
intracellular and extracellular messengers1

. Although a 
variety of antioxidant mechanisms serve to control lipid 
peroxidation, under certain conditions the protective 
mechanisms can be overwhelmed leading to elevated 
steady-state tissue levels of peroxidation products1

. The 
total antioxidant capacity in man is dependant on 
synergistic action of various antioxidants2

• A test has 
been developed to measure the total radical trapping 
capacity in plasma3

• It has been reported that in normal 
pregnancy, there is an increase of lipid peroxidation 
products in serum as gestation progresses4 and this 
finding correlates with changes in lipoperoxidation 
activity of placenta5 and with an increase of total serum 
lipids6• Scanty and controversial data are available on 
the antioxidant capacity in pregnancy. It has been 
reported that lipid peroxidation is controlled by an 
adequate antioxidative response during normal 
pregnancy7

• Hence, the present study was undertaken 
to measure the serum antioxidants - urate, tocopherol, 
and ascorbate, and to calculate total radical trapping 
capacity (TRAP) in normal pregnancy. 

"'tbterial and Methods 

fwenty -five normotensive healthy pregnant women (19-
5 years old, in 32-40 weeks gestation) attending the 
)utpatient Department of Obstetrics and Gynecology 
were selected for the study and 25 age matched, non-
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pregnant healthy volunteers served was controls . 
Venous blood was drawn and serum was separated by 
centrifugation. Uric acid (UA) was estimated 
colorimetrially8 . vitamin C (VC)9, vitamin E (VE) and 
malonaldehyde (MDA) levels were analysed10• Total 
plasma sulhydryl concentration (SH) was measured by 
Ellman's reaction11

• Thus, from the measured 
concentration of the serum antioxidants TRAP was 
calculated 12

• 

TRAP (J..lll1ol / L) =1.3 [UA] + 1.7 [VC] + 2.0 [VEJ + 0.2 [SH]. 

The data so obtained was analysed statistically using 
student's 't' test. 

Results 

Serum vitamin C and E and total thiol (sulfhydryl) 
concentrations were lower in normal pregnant women 
as compared to those in non-pregnant controls (P<0.01, 
Table 1). MDA, product of lipid peroxidation, was 
significantly increased in the pregnant group as 
compared to that in the control group (p<0.05). TRAP 
calculated was higher in pregnant women as compared 
to that in controls but not significantly so. 

Table I : Parameters of oxidative stress (mmol/L, 
mean± SD) 

Non
pregnant 
(n=25) 

Uric acid 175.23 ± 32.45 

Vitamin C 113.56 ± 10.22 

Vitamin E 25.75 ± 0.89 

Thiols 449 ± 37 

TRAP 562.14 ± 228 

MDA 1.14 ± 0.07 

Normal 
pregnancy 
(n=25) 

p
value 

295 ± 14.75 <0.01 

60.18 ± 23.27 <0.01 

23.63 ± 0.97 <0.01 

393 ± 112 <0.01 

611.67 ± 83.08 NS 

1.78 ± 0.22 <0.05 
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Discussion 

We observed statistically insignificant higher TRAP 
values in pregnant women as compared to those in 
controls and this can be because of higher serum urate 
concentrations in the pregnant group. Differences in 
urate concentrations in normal pregnant women and 
those in non-pregnant ones have been documented 
previously13

• In women with congenital xanthine 
dehydrogenase I oxidase deficiency in whom uric acid 
was usually undetectable in the blood, plasma uric acid 
increased during pregnancy14

. Urate is the major 
contributor to TRAP, accounting for between 38-47% of 
the totaP2

. In contrast, antioxidant vitamin C and E 
contribute 13 to 17% and 2 to 8% respectively. We found 
low vitamin C and E levels in pregnant women as 
compared to those in controls which is in keeping with 
other studies. Ascorbic acid has been described as the 
major "frontline" water-soluble antioxidant. Vitamin C 
can regenerate vitamin E from the alpha tocopheroxyl 
radical; however, this is not the case for urate and 
glutathione12

• Urate possesses preventive antioxidant 
activity through metal ion chelation in addition to chain 
breaking activity. 

The sulfhydryl groups have the highest plasma 
concentration of all antioxidants, but act as relatively 
ineffective antioxidants with very low percentage 
contribution to TRAP. No statistically significant 
difference in thiollevels was observed between pregnant 
and non-pregnant groups, though the values were 
slightly lower in the pregnant group. The oxidative 
destruction of essential sulfhydryl groups of proteins 
and enzymes in the presence of lipid hydroperoxides 
has been reported3

• Findings of low thiol and high MDA 
levels in pregnant women in the present study could be 
because of this fact. 

Free radical chain oxidation and the interaction of 
various antioxidants are now attracting the attention of 
nutritionists. The important role of vitamin C and E and 
uric acid in TRAP during pregnancy suggests that 
changes in their concentration may influence 
susceptibility of vascular endothelium to oxygen toxicity. 

Thus, TRAP test may provide a means of assessing the 
total capacity of the chain-breaking antioxidants to 
prevent lipid peroxidation in plasma. 
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