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ABSTRACT

Background: Colostrum contains various bioactive compounds that have various roles and potentials in preventing the
occurrence of necrotizing enterocolitis (NEC). EGF and IGF-1 are growth factors found in breast milk colostrum in the form
of polypeptides that play a role in regulating and stimulating cell proliferation and differentiation processes. The purpose of
this study was to determine the relationship between EGF and IGF-1 levels in breast milk colostrum with the occurrence of
NECin neonates.

Methods: This analytical observational study was conducted at Saiful Anwar Hospital Malang during June-August 2019 on
mothers and neonates who were breastfed. Maternal colostrum was collected at 72 hours postpartum, while NEC incidence
in infants was determined prospectively. EGF and IGF-1 levels in colostrum were examined using the ELISA method. The data
were processed by SPSS 21 program and analyzed using Spearman’s test and logistic regression.

Results: 24 mother and baby pair samples were included in the study. The mean level of EGF in maternal colostrum was
466+304 ng/ml, and the mean level of IGF-1 was 1.99+0.96 ng/ml with no significant difference in levels based on
gestational age. There is a strong negative correlation between the levels of EGF (r = -0.630; p=0.001) and IGF-1 (r=-0.646;
p=0.001) on the occurrence of NEC. With the regression test, there was no significant effect between the levels of IGF-1
(p=0.995) and EGF (p=0.997) on NEC occurrence.

Conclusion: EGF and IGF-1 levels have a significant relationship to the occurrence of NEC. The higher levels of EGF and IGF-1
contained in breast milk colostrum reduced the incidence of necrotizing enterocolitis in neonates.
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INTRODUCTION

For newborns, breast milk is the most vital
and well-balanced source of nutrition.
Nutrients, vitamins, minerals, and
bioactive compounds like as hormones,
cytokines, and growth factors are all found
in breast milk. Breast milk contains a lot of
growth factors, which affect the digestive
tract, blood vessels, neurological system,
and endocrine system biologically.” These
elements help to regulate the maturation
of the intestinal mucosal barrier and aid in
the development of digestive function. An
additional benefit of their physiological
function is that some of these factors can
stimulate the repair and healing process of
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the injured intestinal epithelium.

Necrotizing enterocolitis (NEC) is a
multifactorial syndrome of acute intestinal
ischemic necrosis, one of the causes of
gastrointestinal emergencies in neonates.
NEC incidence is 1 per 1000 live births
(5%-10%), and more than 90% occurs in
premature infants. NEC attacks thousands
of newborns every year with more than
40% mortality.>* Premature birth, formula
feeding, hypoxemic circumstances, and
aberrant bacterial colonization are all
known risk factors for NEC.?

Because the gastrointestinal system
serves as a barrier to the outside world,
the epithelium must be regenerated on a

and Insulin-Like Growth Factor-1 (IGF-1) levels in breast milk colostrum with the occurrence of necrotizing enterocolitis in
neonates. Pediatrics Sciences Journal 2(2): 48-52.

regular basis. Various chemicals found in
breast milk regulate and regulate these
activities.” Breast milk is the most effective
strategy in protecting infants against
NEC. Breast milk has various bioactive
compounds that have various roles and
potentials in preventing the occurrence of
necrotizing enterocolitis (NEC). EGF and
IGF-1 are growth factors found in breast
milk in the form of polypeptides that
play a role in regulating and stimulating
cell proliferation and differentiation
processes.*

One of the growth factors contained
in breast milk is epidermal growth factor
(EGF). EGF polypeptide increases the

48

Open access: http://pedscij.org


mailto:anik26.fk@ub.ac.id
http://pedscij.org
http://pedscij.org

ORIGINAL ARTICLE

proliferation and differentiation of several
cell types, including intestinal epithelial
development, and has trophic, maturation,
and healing actions.”® Insulin-like Growth
Factor-I (IGF-1) is an anabolic hormone
with mitogenic, metabolic, differentiation
effects, and anti-apoptotic.” IGF-1 also
plays a role in enterocyte survival after
oxidative stress-induced ~  intestinal
damage.'*"

Amniotic fluid, breast milk, and saliva
are the primary sources of EGF and IGF1.
The intestinal mucosa is exposed to EGF
in the amniotic fluid during pregnancy,
but colostrum and breast milk absorb all
sources of EGF after birth. Colostrum hasa
level of EGF that is 2000 times higher than
mature breast milk and 100 times higher
than maternal serum.” this study aimed to
determine the relationship between EGF
and IGF-1 levels in breast milk colostrum
with the occurrence of NEC in neonates.

METHODS

Study Design

This study is an analytical observational
study conducted at Saiful Anwar Hospital
Malang from June to August 2019. The
affordable population is infants who
are treated in the RSSA perinatology
room. The research sample was taken by
consecutive sampling. Inclusion criteria
were neonates treated in the perinatology
room of RSSA Malang who received breast
milk nutrition, and the mother of the
patient allowed her baby to be included in
the study after being explained (informed
consent). The incidence of NEC in infants
was determined prospectively. Pairs of
mothers and babies included in the study
were followed up until the age limit of
28 days to monitor the presence of NEC.
Neonates with congenital or surgical
abnormalities of the gastrointestinal tract
and neonates who lost follow-up before 28
days of age were excluded from the study.

Sample Collection

Colostrum samples from mothers were
collected at 72 hours postpartum. Breast
milk samples were collected manually
by being expressed independently in the
RSSA perinatology room. The breast
milk sample was put in a glass bottle
provided by the researcher as much as
+ 50 ml. Glass bottles that have been

filled with expressed breast milk will be
coded and stored in a special container
that contains ice packs to maintain the
temperature stability. The samples were
then sent to the Biochemistry Laboratory,
Faculty of Medicine, Universitas Brawijaya
Malang, within <4 hours to be stored in
the refrigerator for breast milk samples
at -20°C prior to analysis. EGF levels in
breast milk were measured using the
enzyme-linked immunosorbent assay
(ELISA) method using the quantitative
ELISA Kit. The principle of this assay
uses a competitive enzyme immunoassay
technique.

Data Analysis
The data that has been collected is
processed with the SPSS 21 program.

The normality test of the data in this
study uses the Kolmogorov Smirnov
test. Correlation analysis was carried out
using the Spearman correlation test with
p <0.05, while the magnitude of the effect
was assessed using logistic regression. The
level of correlation using the guidelines is
in the table.

RESULT

Twenty-four samples of mother and baby
pairs were included in the study with a
normally distributed data distribution
based on the Kolmogorov Smirnov
test. The mean level of EGF in maternal
colostrum was 466+304 ng/ml, and the
average level of IGF-1 was 1.99+0.96 ng/
ml. The highest EGF level was found in

Table 1. Correlation Coefficient
Coefficient Interval Level of Association
0.00 - 0.199 Very Low
0.20 - 0.399 Low
0.40 - 0.599 Moderate
0.60 - 0.799 Strong
0.80 - 1.000 Very Strong
Table 2. Characteristics of Respondents
Variable n %
Maternal age 17 - 35 years 21 87.5
> 35 years 3 12.5
Level of Education Elementary 4 16.7
Junior High 5 20.8
Senior High 6 25.0
Bachelor Degree 9 37.5
Delivery Spontaneous 9 37.5
Caesarian 15 62.5
Parity Primipara 4 16.7
Multipara 8 33.3
3 9 37.5
4 3 12.5
Hypertension Yes 7 29.2
No 17 70.8
Gender of Infant Male 8 33.3
Female 16 66.7
Gestational Age >37 weeks 6 25
32-37 weeks 6 25
28-32 weeks 6 25
<28 weeks 6 25
Sepsis No 14 58.3
Yes 10 41.7
NEC No 20 83.3
Yes 4 16.7
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colostrum at term (>37 weeks), 776.26 ng/
ml and the lowest level was at 32-37 weeks
gestation, which was 162.38 ng/ml. There
was no significant difference in EGF levels
based on gestational age with p=0.223.
The highest level of IGF-1 was found in
colostrum with gestational age at term (>37
weeks), namely 2.67 ng/ml, and the lowest
level at <28 weeks gestation, namely 1.65
ng/ml. There was no significant difference
in IGF-1 levels based on gestational age
with p=0.074. The characteristics of the
sample are summarized in Table 2. Levels

of EGF and IGF-1 at each gestational age
are shown in Figure 1.

There is a significant correlation
between EGF levels and NEC occurrence
(p = 0.001) with a relationship value of
r = -0.630, which means that a negative
correlation is obtained with a strong
category. The higher the level of EGF
in breast milk colostrum, the lower the
incidence of NEC in neonates. It also
applies to the results of IGF-1 levels where
there is a significant correlation between
IGF-1 levels and the occurrence of NEC

Table 3. Correlation of EGF and IGF-1 Levels on the Occurrence of NEC
Variable r p Information
IGF-1 (ng/mL) NEC -0.646 0.001 Significant
EGF (ngm/L) NEC -0.630 0.001 Significant
900
800 776.26
700
600
o 508.41
=4
3 500
g 419.04
5 400
b
300
200 162.38
>37 weeks 32-37 weeks 28-32 weeks <28 weeks
® EGF (mean, ng/ml) 776.26 162.38 419.04 508.41
Gestational Age
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3 2 s 1.755
® : 1.646
<
c
s 1.5
E
-
5 1
0.5
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WIGF -1 (mean, ng/ml) 2674 1.884 1.755 1.646

Gestational Age

Figure 1. The levels of EGF and IGF-1 at each gestational age

(p = 0.001) with a relationship value of
r = -0.646, which means that a negative
correlation is obtained with a strong
category. The higher the level of IGF-1
in breast milk colostrum, the lower the
incidence of NEC in neonates.

In this study, regression analysis
was used to determine the effect of the
independent variable levels of IGF and
EGF on the occurrence of NEC. Based on
logistic regression analysis, it was found
that the levels of EGF and IGF-1 had no
significant effect on the occurrence of
NEC with p = 0.997 for EGF and p = 0.995
for IGF-1. It indicates that low EGF and
IGF-1 are not the main cause of NEC in
neonates.

DISCUSSION

In the neonatal period, necrotizing
enterocolitis (NEC) is a gastrointestinal
emergency. InNEC, clinical manifestations
can progress rapidly to intestinal wall
necrosis, perforation, peritonitis, organ
failure, to sepsis. Therefore, prevention
is very important in handling NEC.
Breast milk can effectively prevent the
occurrence of NEC by containing growth
factors in it. EGF and IGF-1 are growth
factors with high concentrations in breast
milk, especially colostrum.”

EGF levels in breast milk are highest
on the first day of lactation (physiological
dose of EGF 100ng/ml) and gradually
drop throughout the first month of
lactation.”” Surprisingly, EGF levels in
premature newborns are 50-80% higher
than in term neonates mothers breast
milk. In a 2006 study by Clark, EGF levels
in breast milk with premature infants
were 50-80% higher than those with term
infants.” Some opinions suggest that this
is a compensation for the protective effect
against NEC incidence, which is more
common in premature infants.”” In this
study, the mean EGF level in maternal
colostrum was 466+304 ng/ml, with the
highest EGF level found in colostrum at
term (>37 weeks) and the lowest level at
32-37 weeks gestation. Significant levels of
EGF in term and preterm neonates. Unlike
Warner et al, in their study of EGF levels
in mature and premature infants, EGF
concentration correlates with gestational
age and increases postnatally.”” However,
several studies have stated that there is
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no significant difference between preterm
and mature milk.'®” In another study,
the concentration of EGF in premature
infants’ breast milk ranged from 70+5 ng/
ml (mean + SEM) to 68+19 ng/ml (mean
+ SEM), with no significant difference in
these amounts based on gestational age.”

IGF-1 levels increase with gestational
age during pregnancy and correlate with
the fetal size and fat mass.” In this study,
the average IGF-1 level was 1.99+0.96 ng/
ml. The highest levels of IGF-1 were found
in colostrum with a gestational age of >37
weeks and the lowest levels at <28 weeks
of gestation. It was seen that IGF-1 levels
increased with gestational age, although
the results were not significant.

In this study, there was a strong
negative correlation between EGF and
IGF-1 on the occurrence of NEC. The
higher levels of EGF and IGF-1 contained
in breast milk colostrum reduced the
incidence of necrotizing enterocolitis in
neonates. Warner, in his research on EGF
levels in mature and premature infants,
showed that low levels of EGF received by
infants were associated with an increased
incidence of NEC."*

EGF protects the intestine from NEC
by a complicated strategy that includes
lowering inflammation, balancing
intestinal  tight junctions, balancing
epithelial  apoptosis, and blocking
autophagy in lesions.” Meanwhile,
IGF-1 interacts with inflammatory
factors, which have unique physiological
functions, including stimulating growth
and development of the gastrointestinal
tract and stimulating healing of injured
intestinal tissue.’

Various studies have demonstrated the
role of EGF in maintaining intestinal organ
barrier function, increasing intestinal
enzyme activity, and improving nutrient
transport processes. Dvorak and Clark’s
study showed that EGF reduces NEC
incidence in mouse models by inhibiting
apoptosis and barrier damage."

The biologic action of EGF is mediated
by specific binding to EGF-R distributed
throughout the infant’s gastrointestinal
tract” EGF stimulates gastrointestinal
mucosal cell recovery and proliferation,
influences gastrointestinal adaptation to
irritating substances, mediates healing
of acute and chronic lesions, and inhibits

gastric acid secretion.”'® Enteral nutrition
induces changes in intestinal function
and structure. One study found changes
in EGF-R expression within 24 hours
after asphyxia or cold stress conditions.
EGF is not contained in formula milk so
that the neonate’s gastrointestinal tract
loses the opportunity to be exposed to
various biologically active factors making
it susceptible to damage and NEC.*”

EGF may pass through the stomach
and into the intestine because it is resistant
to low pH and digestive enzymes. It
stimulates enterocytes to accelerate DNA
synthesis, cell division, water and glucose
absorption, and protein synthesis.'"”
EGF has a strong effect on specific cell
differentiation in vivo. Moreover, it is
a potent mitogenic factor for cultured
cell varieties of either ectodermal or
mesodermal origin. EGF precursors are
believed to be present in membrane-bound
molecules that cleave proteolytically for a
generation.”” EGF has various protective
mechanisms in the gut of newborns,
including the suppression of programmed
cell death and the repair of tight junction
proteins in the intestine and liver of infants
caused by the proinflammatory cytokine
TNF-a.'5"

IGF-1 plays a key role in the survival
of premature infants with low serum
IGF-I levels, which have been linked to
an increased risk of a variety of diseases,
including retinopathy of prematurity
and NEC. Breastfed babies had increased
IGF-I levels in their blood.” The gut
can absorb Insulin-like Growth Factor-I
in a bioactive state and transfer it into
the bloodstream."® IGF-I also exhibits
protective effects during inflammation
and driven apoptosis. by cytokine.'®*'

In an experimental study conducted
by Tian et al., it was proved that enteral
administration of IGF-1 at physiological
levels could improve clinical manifestations
of NEC in mouse models and reduce
NEC’s incidence. The mechanism thought
to play a role in this is that IGF-1 can
suppress the expression of TLR4 mRNA
to inhibit the production of inflammatory
mediators and stimulate the expression of
MUC?2 and SigA to protect the mechanical
and immunological barrier function of the
intestinal mucosa. bowl resection of baby
rats with NEC showed an increase in IGF-

1 receptors.”>*

In this study, although there was a
very strong relationship between EGF and
IGF-1 levels on NEC occurrence, neither
of them was proven to be significant as a
cause of NEC in neonates. EGF and IGF
levels are not the only determinants of
NEC occurrence. Breast milk has various
bioactive compounds that have various
roles and potentials in preventing the
occurrence of necrotizing enterocolitis
(NEC). Various growth factors and
other cytokines play a role in it. Various
risk factors have contributed to the
confounding of the protective effect.

CONCLUSION

EGF and IGF-1 levels have a significant
relationship to the occurrence of NEC. The
higher levels of EGF and IGF-1 in breast
milk colostrum reduced the incidence
of necrotizing enterocolitis in neonates,
although the levels of these two growth
factors were not the main determinants
of NEC occurrence. Efforts to support
breastfeeding,  especially  colostrum,
are expected to reduce morbidity and
mortality in infants. Also, further research
with larger samples and different study
designs needs to be done to identify
the root causes occurrence of NEC in
neonates.
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