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Normal birth weight neonates are those who delivered with a birth weight of 2500 g up to

2600 g, while the low birth weight neonates are those who delivered with a birth weight of

less than 2500 g.

The Aim of this study is to evaluate the serum levels of cholesterol and triglycerides in

apparently healthy normal birth weight neonates and low birth weight neonates. In a cases

control study conducted in Iraq, the serum levels of cholesterol and triglycerides were tested

during the period from the first of March 2006 to the last of July 2009. The study had been

done on 200 neonates; they were divided into 2 groups, and these includes 100 apparently

healthy normal birth weight mature neonates (NBW) and 100 apparently healthy low birth

weight premature neonates (LBW). Each group was assessed for both physical characteristics

and send for serum cholestrol and triglyceride level. The results revealed that: The mean

serum cholesterol level in LBW (1.78 mmol/L) was significantly lower than that in NBW

neonates (2.2 mmol/L). The mean serum triglyceride level in LBW (0.52 g/L) was

significantly lower than that in NBW neonates (0.62 g/L).

Conclusion: Serum cholesterol and triglycerides are significantly decreased in LBW neonates
compared to the apparently healthy NBW neonates.

Introduction|

Normal birth weight (NBW) neonates

are those who delivered with a birth

weight of 2500 g up to 4600 g, while the

low birth weight (LBW) neonates are

those who delivered with a birth weight of

less than 2500 g.

In serum, only about 30% of the total

circulating cholesterol occurs free as such;

while approximately 70% of the

cholesterol occurs in lipoproteins in the

form of cholesterol esters. (1, 2)

It is found that during the first few

months of life, serum cholesterol levels

increase largely because of changes in

LDL. Serum cholesterol levels are

comparable in males and females early in

life. (3)
It is found that the serum triglyceride

levels are comparable in males and

females at birth, which varies from 0.1 to

0.98 mmol/L in the cord blood. The level

rises transiently in both males and females

in the 1st year of life. (4)

AIM OF THE STUDY is to assess the

level of serum cholstrol and triglycerides

in normal birth weight (NBW) and low

birth weight (LBW) neonates.
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[Materials and methods
The study was conducted in Tikrit

Teaching Hospital during the period from

the 1st of March 2006 till the 1st of July

2009.

Around 1000 newborns of both sexes,

with different presentations in Tikrit

Teaching Hospital were checked for their

age, gestational age, and their birth

weights. Only 200 of them were included

in this study. Neonates included in this

study were of comparable ages. Neonates

included in this study were collected from:

1. Neonatal intensive care unit.

2. Delivery room.

3. Operating theater.

4. Out-patient clinic.

The studied neonates were classified

into 2 groups, the first one composed of

100 apparently healthy NBW neonates and

the second group was also composed of

100 apparently healthy LBW neonates.

Eligibility for inclusion in this study

was restricted to newborns with none of

the following conditions:

1. Premature infant with normal birth

weight.

2. Full term that is small for his gestational

age.

3. Overweight infant born at term.

4. Infant of diabetic mother.

5. Infant of thyrotoxic or hypothyroid

mother.

6. Infant of hypertensive mother.

7. Syndromes.

8. Those who received oral feeding.

The birth weight of each newborn was

measured twice at the same time by using

2 digital baby scales (with subtracting 2 g

from the weight of each neonate: the

weight of the umbilical clamp) present at

the neonatal care unit soon after delivery

of the newborn. The birth weight was

taken by using 2 scales for each newborn

included in this study in order to reduce

the instrumental error; the two instruments

were checked for their accuracy of their

measurements against known standard

iron pieces.

As a part of each newborn medical
history, assessment of gestational age by

using Dubowitz scoring system, (5) sex of

the newborn, age of the newborn, whether

the mother is hypertensive and/or diabetic

was also considered and full physical

examination of each newborn to find

whether the newborn was healthy or

diseased.

Blood Sampling:

One milliliter of umbilical venous blood

sample were obtained by using an

umbilical catheter from the umbilical vein

of each neonate included in this study soon

after the physical examination and before

any feeding started for the estimation of

serum cholesterol and triglycerides.

Serum cholesterol level was measured

by cholesterol kit (BioMerieux, France),

using an enzymatic method (Richmond

method). (6)

Serum triglyceride was measured by

triglyceride kit (BioMerieux, France),
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using an enzymatic method (Fassatip

method). (7)

Statistical Analysis:

Student t-test was used to determine if

the mean values for biochemical tests were

significantly different between. Any P

value of less than 0.05 was considered

significant.

Results
The general physical characteristics of

the apparently healthy neonates included

in this study are shown in the table (1).

The data obtained shows that there is a

significant statistical difference between

the NBW and the LBW neonates

regarding the birth weight and the

gestational age at a P value of less than

0.001, while there is no significant

difference concerning the age of the

newborns.

Serum Cholesterol:

Table (2) clarifies the mean + SD, range,

standard error of the mean, confidence

interval of the mean, t-test, and the

probability of the serum levels of

cholesterol (mmol/L) in the studied

groups. The mean serum values in LBW

(1.78 + 0.52 mmol/L) neonates are

significantly lower (P < 0.001) than that

in NBW neonates (2.2 = 0.63 mmol/L).

Figure (1) shows a negative correlation

(r = -0.21, significant at 0.05 level)

between serum cholesterol levels and the

age of NBW neonates.

Serum Triglyceride:

Table (3) illustrates the mean + SD,

range, standard error of mean, confidence

interval of the mean, t-test, and the

probability of the serum levels of

triglyceride (mmol/L) in the studied

groups. It is evident that the mean serum

level of triglyceride in LBW (0.52 + 0.23

mmol/L) is significantly (P < 0.05) lower

than the mean value in NBW

(0.62 = 0.33 mmol/L).

Figure (2) shows a positive correlation

(r = +0.21, significant at the 0.05 level)

between serum triglyceride levels and the

age in LBW neonates. Discussion

The neonatal period is a highly

vulnerable time for an infant, who is

completing many of the physiologic and

biochemical adjustments required for

extrauterine existence. (8)

Table (1) clarifies that all the NBW

neonates are full-term, and all the LBW

neonates are preterm. It is also evident

from this table that the mean age of each

group is less than 1 hr.

The initial examination of a newborn

infant should be performed as soon as

possible after delivery to detect

abnormalities and to establish a baseline

for subsequent examination. (9)

In studies on newborns, it is necessary

to know the birth weight to decide whether

the neonate is a normal or a low birth

weight because most of the biochemical

parameters differ according to maturity

and the birth weight. Therefore, each

newborn included in this study was

assessed carefully for the body weight at
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birth. The assessments of the birth weight

were performed by using 2 digital baby

scales in order to avoid the instrumental

errors. (10)

The data obtained shows that there is a

significant statistical difference between

the NBW and the LBW neonates

regarding the birth weight and the
gestational age at a P value of less than

0.001, while there is no significant
difference concerning the age of the

newborns. This is due to the fact that

preterm are those newborns that delivered

before 37 week completed weeks while

full term is the newborn that born between

38-42 weeks gestation and this explains

the difference in the birth weight between

the two groups due to the fact that fat

deposition is mainly occur at the 3rd

trimester so if the baby born prematurely
this leads to decrease the birth weight

compared with that who born at full
gestation. (11)

The mean serum cholesterol levels in

LBW are significantly lower than the level
in NBW neonates. In fetal life, plasma

total cholesterol is low, as there is no

dietary source and maternal lipoproteins
do not cross the placenta to reach the fetal

circulation. In addition that the total body
fat is lower in premature and low birth
weight neonates, this could be the reason

behind the lower mean serum value in

LBW. This finding is not in agreement
with the findings of Lutjohann, et al

(2001) (12) who studied 12 preterm and

12 full-term neonates and they found that

serum cholesterol was significantly higher

in preterm than in term neonates (P <

0.001), Lutjohann, et al attributed their

finding to a normal cholesterol metabolism

in the developing neonatal brain.

At birth the mean value of total serum

cholesterol is 1.8mmol/L. It is found that

around half of cholesterol is carried on

HDL. During the first weeks of life, total

and LDL cholesterol concentrations

increase rapidly. (13) In this study the

mean serum cholesterol level at birth is

significantly higher (P < 0.01) than those

reported in the above literature; this may

be due to cord-blood drawings in this
study rather than peripheral venous blood
drawings. This explanation is in agreement
with Gouedard, et al (1982). (14)

Serum  cholesterol levels were

negatively correlated to age in NBW
neonates, this finding could be explained
as follows: Since cholesterol is an
important substance for brain growth (15)

and the blood samples were taken before

feeding, therefore the decrease in serum
cholesterol with the advancing age is
attributed to the consumption of
cholesterol by the growing brain.

The mean serum levels of triglyceride in

LBW are lower than the mean serum level
in NBW neonates. This finding may be
attributed to the body mass, in which a
higher birth weight is associated with a
higher serum level of triglyceride and a
more synthetic ability of the liver. (4)

Triglyceride synthesis in the liver is
used primarily for production of blood
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lipoproteins, although the products can be

serving as energy sources. Most lipids in

serum other than non-esterified fatty acids

are transported in water-soluble form as

lipoproteins. These macromolecules are in

a state of flux with transfer of components

between cells, tissues, and other

lipoproteins. (16)

There were positive correlations

between serum triglyceride levels and the

age in LBW. This finding could be

attributed to that, serum triglyceride start

to increase gradually with the age until it

reaches the adult level.

CONCLUSION

Serum cholesterol and triglycerides are

significantly lower in apparently healthy

LBW neonates compared to the apparently

healthy NBW group.
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Birth weight Gestational age Age
(2) (wks) (min)

mean + SD mean = SD mean = SD

NBW

3176.53 + 386.60 | 39.26 + 0.94 I 29.82 + 11.57

44 3135.6 + 411.85 I 39.15 + 0.98 I 28.40 + 10.09

100 3158.65 + 396.38 I 39,22 3 0.95 | 29.2 + 11.12

49 2116.85 + 206.53 I 34.08 + 1.81 I 20.10 + 12.11

S1 2117.82 + 221.49 I 34.23 £ 2,12 I 27.94 + 14.71

100 2117.35 £ 213.21 I 34.16 + 1.96 I 29.0 +£ 12.33

Male

Female o
Total LEE

LBW

Male

Female
-

|
Total ili
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Table (2): Biostatistical Calculation and Student t-test for cholesterol Levels in
Sera of NBW, LBW.

Serum levels
of cholesterol

(mmol/L)

Sample size

Mean + SD

22+£0.63 1.78 £0.52

Range

Standard error
of mean

0.063

Confidence
interval of mean:

Lower
Upper

0.000%** (S)

#xx P < 0.001
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Figure (1): The correlation of serum cholesterol levels to age in NBW neonates.

Table (3): Biostatistical Calculation and Student t-test for triglyceride Levels in Sera of NBW
and LBW.

Serum levels of
triglyceride

(g/L)

Sample size

Mean = SD 0.62 + 0.33 0.52 £0.23

Range

Standard error
of mean

Confidence
interval of mean:

Lower
Upper
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Figure (2): The correlation of serum triglyceride levels to age in LBW neonates.
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