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INTRODUCTION
The neonatal period spans the rst 28 days of life, and it is the time with 
the highest rate of mortality in childhood. Appropriate feeding and care 
will maximize the child's chances of survival (1).

Preterm birth is dened as a delivery occurring at less than 37 
completed weeks or 259 days of gestation and is a major determinant 
of neonatal morbidity and mortality with short and long-term adverse 
consequences for health. Etiology of preterm birth is not completely 
understood, although it is thought to be multifactorial and the result 
from the interaction of several pathways (2-5). 

Humane Umbilical Cord blood has been shown to be a source of stem 
cells for transplantation. The rst Umbilical cordblood transplantation 
was performed for a 5year old child with fanconis anaemia, by 
Dr.Gluckman and colleagues (6). Also the rst cord blood transplant 
for haemoglobinopathy was in 1995 by Issaragris. As at 2007, at least 
350,000 to 400,000 Umbilical cord blood (UCB) units have been 
banked with over 6000 UCB transplant performed worldwide. UCB 
has become a fully established source of stem cell for transplanting 
malignant and non malignant disorders with reduced incidence of graft 
versus host disease(7,8,9,10)

Analysis of umbilical cord blood gases is widely used to describe the 
neonate's metabolic status at birth, and it has improved our knowledge 
about the fetal physiological and biochemical milieu. Umbilical cord 
blood gases change with advancing gestational age,1–5 and a mixed 
respiratory and metabolic fetal 'acidaemia' develops progressively.

Of the 20.6 million low birth weight (LBW) infants born every year, 
about 8 million are born in India(11). Low birth weight is the most 
important risk factor for neonatal mortality, contributing to about three 
quarters of neonatal deaths in India(12). In order to survive through 
infancy, LBW infants need additional care particularly with regard to 
breathing, temperature maintenance, feeding, hygiene and early 
recognition and treatment of infections. LBW infants are a 
heterogeneous group -born too early, born too small, or both - and the 
spectrum varies for developing and developed countries. In India, over 
two thirds of LBW infants are term.

The study of the biochemical parameters of Human Umbilical cord 
blood act as a mirror, which usually reects the neonatal status. The 

measurement of lactate in the cord blood of neonates is helpful in the 
assessment of fetal distress. The umbilical cord blood leptin and 
adiponectin act as the predictors of adiposity in children. The detection 
of certain infections can also be done in the cord blood samples 
(13,14,15). 

A fetus needs a considerable amount of total cholesterol for 
development of neonates tissues and organs. After birth lipid transport 
system is transformed from one containing low VLDL and LDL levels 
to adult system with a relatively high LDL levels which continues to 
increase with age. Cord blood contains all adult lipoproteins and apo-
lipoproteins(16). Concentrations of lipids in neonates with low 
gestational age may increase the high risk of cardiovascular diseases 
and chronic diseases in the future. It has been suggested that early 
diagnosis and drug therapy along with appropriate diet may provide an 
opportunity for long term amelioration of risk factors that contribute to 
atherosclerosis and cardiovascular diseases in adult life. This study is 
conducted to compare lipid prole and atherogenic indices in late 
preterm and term neonates(17).

It is evident that the total cholesterol and LDL cholesterol in near term 
group is higher than term, triglyceride and VLDL is higher in term 
neonates as compared to near term neonates. Low HDL-cholesterol in 
term neonates as compared to near term neonates but the value is not 
statistically signicant(18). 

Very few studies were done in this area that's why we thought of 
choosing this study. This study was undertaken to compare neonate's 
weight, serum blood sugar and Umbilical cord blood lipid prole in 
term and preterm babies so as to pick up high risk babies for future 
monitoring.

MATERIALS AND METHODS: 
The present study was conducted in the Department of Biochemistry in 
collaboration with Department of Obstetrics and Gynecology, Santosh 
Medical College and hospital, Ghaziabad (UP) India. The study was 
conducted in sample size of 300 of which a control group and 
experimental groups was divided. Total 300 neonates will be included 
in this study. Neonates were divided into two groups. Group A- 150 
preterm neonates (31 weeks to 36 weeks) and group B- 150 full term 
neonates (37 weeks to 41weeks). Birth weight was measured by using 
digital electronic weighing scale. 

Background: The major causes of death both in developed and developing countries are diabetic mellitus, jaundice, 
cardiovascular disorders. Higher concentration of cord blood glucose, total cholesterol Triglyceride, LDL and VLDL, in 

pre term neonates may increase their future risk of cardiovascular diseases in  diabetic mellitus. Early diagnosis and dietary modications and 
proper management may rectify the risk factors and prevent future risk of disease. Our aim of  Study to do biochemical proling in human 
Umbilical cord blood as preterm and term Neonates.
Methods: It is retrospective and observational study conducted for a period of two years from October 2018 to November 2020 in the 
Departments of Biochemistry and Gynecology of Santosh Medical College and Hospitals, Ghaziabad.
Results: Among 300 neonates including 150 (50%) term and 150 (50%) preterm, Umbilical Cord blood serum blood Sugar, Total Cholesterol 
,Triglyceride, LDL and VLDL  were higher in preterm as compared to term babies while baby weight  was signicantly increased (<0.05) in term 
as compared to preterm babies.
Conclusion: There is inverse relationship between gestational age and different biochemical parameters and this deranged biochemical prole 
preterm group could be a risk factor for future development of diabetic mellitus, and cardiovascular disorders in their later part of life.
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Each patient was randomly selected. The clinical conditions of the 
selected full term and preterm delivery patients were carefully 
monitored throughout all the stages of labor. Human Umbilical Cord 
blood will be collected in plain and uoride vial, about 5ml of Human 
Umbilical Cord blood will be collected from the placental end of 

0umbilical vein (Fig.-1)Serum will be deep freeze at -20  C till further 
analysis.

Fig-1]: Collection of Humane Umbilical cord blood during 
Caesarian Section

Biochemical markers were measured by internationally recommended 
methods, in BECKMANCOULTER-AU480, Fully Auto-analyzer 
based on the principle and the parameters will be as follows: Glucose 
(Glu) (GOD/POD-enzymatic method), Measurement of serum 
cholesterol by (CHO -Trinder's method) Cholesterol esterase 
hydrolyses cholesterol esters in the specimen into free cholesterol and 
fatty acid. In the second reaction, total cholesterol oxidase converts 
cholesterol to cholest-4-en-3-one and hydrogen peroxide. In presence 
of peroxidase, hydrogen peroxide oxidatively couples with 4-
aminoantipyrine and phenol to produce red quinoneimine dye which 
has absorbance maximum at 520 nm. The intensity of red color is 
proportional to the total cholesterol in the sample.

Measurement of HDL cholesterol by Phosphotungstate precipitation 
method Umbilical Cord blood HDL estimation will be done by 
Glycerol phosphate oxides method on Beckman AU480 biochemistry 
Fully automated analyser(19).

Phosphotungstate/Mg2+ precipitates chylomicrons, low density 
lipoprotein cholesterol and very low-density lipoprotein cholesterol 
fractions. After centrifugation, high density lipoprotein fraction 
remains unaffected in supernatant. Total Cholesterol content of HDL 
fraction is assayed using ready to use reagent supplied with cholesterol 
kit Measurement of Serum triglyceride by Glycerol phosphate oxides 
method(GPO-PAP)/ Trinder's method. Glycerol released from 
hydrolysis of serum triglycerides by lipoprotein lipase of the kit is 
converted by glycerol kinase to glycerol-3- phosphate, which is 
oxidized by glycerol phosphate oxidase to dihydroxya cetoneph 
osphate and H O . In presence of peroxidase, H O  oxidizes phenolic 2 2 2 2

chromogen to a red coloured compound and intensity of the colour  is 
measured using  an auto analyzer(19).

Estimation of LDL and VLDL 
LDL cholesterol was calculated by Friedwald's formula 
Serum LDL = Serum total cholesterol - (serum VLDL + Serum HDL) 
VLDL Cholesterol in mg % = Serum Triglyceride / 5 
The following atherogenic indexes were calculated: total cholesterol / 
HDL cholesterol, LDL cholesterol / HDL cholesterol.

STATISTICAL ANALYSIS 
Data analysed using SPSS 
For statistical analysis students unpaired 't' test will be used to compare 
the both groups and p value <0.05 will be taken as statistically 
signicant.

INCLUSION CRITERIA 
Ÿ All neonates are inclusion between 31 weeks to 41 weeks. 

EXCLUSION CRITERIA 
Ÿ Congenital anomalies and syndromes 
Ÿ  APGAR score at 5 minutes below 7 
Ÿ Sick neonates 
Ÿ Maternal chronic pancreatitis, thyroid disorders, Cushing's 

disease, primary hypercholesterolemia 
Ÿ  Maternal intake of drugs which affect neonatal lipid levels 

RESULT :
Table-l Compression biochemical parameters At Birth for pre-
term and Term Neonates.

The mean value of baby weight in preterm neonates was 1.63±0.22 and 
term neonates were 3.07±0.30. 

The mean value of serum blood sugar in preterm neonates was 46.52± 
12.66 and term neonate's value was 82.44±5.84. The mean value of 
serum total cholesterol in term and preterm neonates was found to be 
66.04±0.65 and 70.28±0.62 respectively. Signicant lower values of 
serum total cholesterol were observed in term neonates as compared to 
preterm neonates (P. value 0.000)

The mean value of serum triglycerides in and term neonates was found 
to be 51.16 ± 0.55 and 48.79 ± 0.63 respectively. Signicant lower 
values of serum triglycerides were observed in term neonates as 
compared to preterm neonates (p<0.05).

The mean value of serum high density lipoprotein cholesterol (HDL) 
in term and preterm neonates was found to be 29.16± 0.40 and 30.16 
±0.42 respectively. No signicant difference was observed in HDL 
cholesterol vales in term neonates as compared to preterm neonates. 
The mean value of serum low density lipoprotein cholesterol (LDL) in 
term and term neonates was found to be 26.65 ± 0.77 and 30.36 ± 0.74 
respectively. Signicant higher values of serum LDL-cholesterol were 
observed in term neonates as compared to preterm neonates 
(p<0.0001). The mean value of serum very low density lipoprotein 
cholesterol (VLDL) in term and term neonates was found to be 10.22 ± 
0.10 and 9.74 ± 0.12 respectively. Signicant lower values of serum 
VLDL-cholesterol were observed in term neonates as compared to 
preterm neonates (p<0.01). 

DISCUSSION: 
The objective nature of cord blood biochemical parameters, reecting 
the fetal anaerobic metabolism and eventual development of metabolic 
disorder, makes them attractive to use as outcome measures indicating 
the newborn's status. 

In India low birth weight is major problem where the prevalence of low 
birth neonates is high up to 28%. Birth weight of neonates is a good 
indicator for mother's health and nutritional status, as well as outcome 
for survival growth long term health and psychosocial development of 
the neonates. LBW neonates weighing less than 2.5kg face a high risk 
of dying and are the main contributor with respect to neonates. Infant 
and under ve mortality, Out of those who survive have impaired 
immune function and have high risk of early onset of adulthood 
disease.

Umbilical Cord lipid prole is a reection of lipid metabolism during 
fetal life and at birth because most fetal lipids are synthesized de-novo 
through conversion of glucose to various fatty acid containing 
compounds. Only part of it is derived from placental circulation. Total 
cholesterol increases after birth; it might be presumed that the total 
cholesterol levels of preterm neonates are similar to or lower than those 
observed in term infants. The total cholesterol levels detected in human 
umbilical cord blood were lower than those found in plasma of adults. 
This was in agreement with Hellmuth (20). However, our results 
demonstrated that the cholesterol levels of the premature group were 
substantially higher than those of the term group, in agreement with a 
previous report(21).

Out of total 300 subjects 150 pre-term 31 to 36 week and 150 full-term 
37 to 41 week neonates were involved in the study. The term neonates 
had the highest concentration of cord blood cholesterol. The highest 
amount of cholesterol in cord blood was documented in preterm 
neonates. In the total study group, highly signicant difference existed 
in the mean of triglycerides levels. In the theory of development of 
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BIOCHEMICAL 
PARAMETERS

Pre-term Term P. Value
Mean ± SD Mean ± SD

BABY WEIGHT (kg) 1.63±0.22 3.07±0.30 .001
RBS 46.52±12.66 82.44±5.84 .001

Total cholesterol 70.28±0.62 66.04±0.65 0.000
Triglyceride 48.79±0.64 51.16±0.55 0.004

HDL 30.16±0.42 29.16±0.40 0.916
LDL 30.36±0.74 26.65±0.77 0.000

VLDL 9.74±0.12 10.22±0.10 0.004



atherosclerosis, increased plasma levels of cholesterol and 
triglycerides are considered to be of most important factors. 
Atherosclerosis begins early in life, and the studies done on cord blood 
lipid prole had unreliable ndings. In this study we also found 
atherogenic index from given data, which came out to be at risk in both 
pre-term and term neonates. Normal atherogenic index should be 
lower than 0.11, it is intermediate between 0.11 to 0.21 and more than 
0.21 value is at higher risks.

Findings of the current study are not consistent with a previous study 
on cord blood cholesterol, which found higher cholesterol in preterm 
than in term newborns (22,23,24).In another study, preterm infants had 
a high level of cholesterol concentrations (25). A  study reported that 
preterm neonates have higher TC and TG levels but a statistically 
signicant difference was found only in TC (p<0.001) levels(26). 
Other one study concluded that TG, LDL, HDL  were higher in preterm 
neonates compared to term neonates with the statically signicant 
difference in TC and LDL levels, but HDL had no statistically 
signicant difference. All values were more in preterm compared to a 
term which was statically signicant(27). Other study concluded that 
in cord blood lipid prole all values were lower in preterm neonates 
compared to term neonate's, but statistically ,a signicant difference 
was found with TC levels (p<0.001) and no statistically signicant 
difference was found with HDL and LDH levels(28). In our study 
higher cord blood lipid prole levels in preterm neonates could be 
explained by the face that preterm babies lack both hepatic 
carbohydrate and subcutaneous adipose stores, with a result that 
circulation fuel in low and may run out (29). The rise in cord blood 
lipids levels may reect the metabolic adaptation to provide adequate 
energy especially to organs like the brain(30). 

CONCLUSION
The ndings of the study again reafrm the link between prenatal 
factors and cord blood serum glucose and lipid parameters. 

The primary prevention of risk of cardiovascular diseases in future 
may depend on strategies that promote fetal growth. Early diagnosis 
followed by prudent dietary and drug therapy in this high risk neonates 
may provide an opportunity for a long range over primary amelioration 
of risk factors that contribute to development of CVD in adult life. 
From this study, it is evident that the total cholesterol and LDL 
cholesterol in near term group was higher than a term; triglyceride and 
VLDL were higher in term neonates as compared to near term 
neonates. Fall in HDL was not signicantly observed in term neonates 
as compared to near term neonates. Hence, it was clearly visible a trend 
to worse lipid prole in Indian near-term infants. It may be interesting 
to see whether these susceptible neonates are at increased risk of 
developing cardiovascular diseases in future. The study also hints 
about the role of adverse maternal conditions in origin of early onset.
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