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I   Introduction 

Vitamin A and its metabolite i.e. retinoic acid are known to act as immune enhancers. Its deficiency causes 

alteration in mucosal surfaces and also altered T and B-cell function thereby increasing the risk of severity of 

infections1,2. It plays an important role in lung and vision development, immune function, and overall cellular 

growth. Further, the period after birth is characterised by rapid growth and development.  Many researchers 

reported low cord serum vitamin A in low birth weight babies3,4. However, supplementing vitamin A during 

pregnancy has shown no significant improvement in the birth weight5-7but a recent study8 reported that 

supplementation of vitamin A to pregnant women with deficiency of vitamin A has protective effects against 

neonatal morbidity and mortality and has a positive impact on maternal vitamin A status. Another study9 reported 

that vitamin A supplementation to HIV-infected women during the second and third trimester of pregnancy 

improves birth weight and also decreases anaemia among infants.Considering the immense importance of this 

vitamin on growth, development and immunity, the present study is carried out to evaluate the relation 

betweenmaternalVitamin A and cord Vitamin A as well as between maternal Vitamin A and birth weight. 

 

II  Methodology 

A. Collection of blood samples and their extraction  

Blood samples of 63 pregnant women in their third trimester and cord blood was collected at the time of delivery 

from the placental end of the cord were collected and centrifuged for at least 10 minutes to separate the serum. 

All women had uncomplicated pregnancies and gave birth to term newborns. Contamination with maternal blood 

was carefully avoided. Data on birth weight were recorded from hospital. The study was approved by the ethical 

committee of Gauhati University constituted for the purpose. 

B. Extraction of Vitamin A 

0.5 ml of retinyl acetate (as internal standard) (0.1-0.3 ng/μl serum) and 1 ml of water was added to 1 ml serum 

and vortexed for 5 mins. Then 2 ml ethanol (containing 0.04% BHT) was added and again vortexed. The samples 

were extracted thrice with hexane. The supernatants were removed, pooled, and evaporated in a rotary evaporator 

and reconstituted in 100μl methanol and injected (20μl) into the HPLC system for chromatographic separation. 

C. HPLC analysis  

The chromatography was carried out using a step gradient elution mode in which eluent A was MeOH: H2O (85: 

15) and eluent B was MeOH: DCM (80: 20) containing 10mM ammonium acetate and 0.01% acetic acid. 

D. Recovery and calibration 

The reported Vitamin A and retinyl acetate were identified by comparing their retention time with their standards 

and also from their characteristic UV spectrum. Vitamin A concentrations were estimated from the peak area of 

the corresponding HPLC chromatogram with the help of standard curve. The analysis was carried out in triplicate 
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and the results are expressed as mean ± SD. The recoveries of added internal standard i.e. retinyl acetate was 

found to be between 80-90%. 

 

E. Statistical Analysis  
Correlation coefficient (r) was determined to evaluate the correlation between cord blood Vitamin A and maternal 

blood Vitamin A concentration as well as between maternal Vitamin A concentration and birth weight. Here t-

test was used to test the significance of the differences between means as well as significance of r. When the 

calculated value of t > t0.05,ν , then it was considered significant, where ν is the respective degrees of freedom.  

 

III Results 
Table 1 shows the mean ± SD of Vitamin A concentration in cord and maternal serum.  

Table 1: Mean cord serum vitamin A and maternal serum vitamin A in a sample of n=63 
Measures (µg/dl) Mean ± SD Range 

Cord serum Vitamin A 14.44 ± 6.37 4.01-29.66 

Maternal serum Vitamin A 22.89 ± 7.90 6.03-48.6 

 

The relation between maternal serum Vitamin A and cord serum Vitamin A as well as between maternal serum 

vitamin A and birth weight is evaluated by calculating the correlation coefficient (r) and is shown in Table 2. 

Table 2: Correlation coefficient (r) between different groups 
Parameters compared Correlation coefficient (r) Calculated t value 

Maternal serum Vitamin A and cord serum Vitamin A 0.55 5.14 

Maternal serum Vitamin A and birth weight 0.35 2.91 

Tabulated t value at 5% probability level for 61 degrees of freedom is 2.00  

Significant positive correlation between maternal serum Vitamin A and cord serum Vitamin A as well as between 

maternal serum Vitamin A and birth weight is observed in our study (Table 2).  

 

IV   Discussion 

We observed a significant positive correlation between maternal serum Vitamin A and birth weight (r=0.35) 

(Table 2) in our study. This reveals that mothers with reduced serum Vitamin A levels during pregnancy may 

deliver babies with low birth weight. Interestingly in a study10Dabiet al. proposed that VAD during pregnancy 

may be an important cause of intrauterine growth retardation which leads to LBW babies. Vitamin A is known to 

influence the foetal growth and maturity directly by inducing growth factors or indirectly by increasing 

progesterone level11. Many observational studies on the relationship between maternal vitamin A and birth weight 

in healthy subjects were conducted, which reported controversial findings. No significant association was reported 

in studies conducted in Bangladesh12and USA13while studies in UK14 and Guatemala15 reported a significant 

positive correlation which is consistent with our results.  

We also observed a significant positive correlation between maternal serum Vitamin A in third trimester and cord 

serum Vitamin A (Table 2B.6) which suggests that mother’s serum Vitamin A influences cord serum Vitamin A. 

This positive correlation was also observed in studies carried out by different researchers 16-18. 
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