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Abstract
Introduction

Methylation is important during embryogenesis, and a correct embryogenic development is susceptible to Epigenetic dysfunction. Some
studies have suggested that prenatal exposure to pre-paternal methylation of CPG sites causes changes in DNA repair mechanisms. In the state of
Mexico, Ecatepec is considered one of the most polluted sites in terms of pollution. And several previous studies by CINVESTAV have confirmed
the presence of contaminants such as benzene, PAHS and PB in the area. In the present work we set out to evaluate the paternal methylation levels
of DNA expression gene repair XPC, 0GG1 and PARP1 and genetic damage, as well as the ability to repair cell damage in umbilical cord blood
obtained in Children of mothers terminated at the General Hospital of Ecatepec. In a period from February to May 2014. We obtained 54 cord
samples and also umbilical cord blood samples to assess DNA damage as well as the ability to repair damage at the cellular level by comet study.
The results of DNA damage (ORM) were 17.64 +/- 4.95 and showed a marginal positive association with 0GG1 (P=0.061) and PARP1 (p=0.087)
by exposure at the level of mRNA titers; We observed an inverse relationship of expression in PARP1 paternal titers. The inverse relationship with
parents between the ability to repair and the expression of XPC, 0GG1 and PARP1 (p <0.05) levels in the 0GG1 gene. Where methylation was not
correlated with genetic damage with maternal repair ability at levels of gene expression. Our data suggest that the R/N of areas with high levels
of environmental pollutants are showing genetic damage. These children with low levels of global methylation are expressed in PARP1 and OGG1
genes that are responsible for repairing proteins that are being affected by the presence of Oxidative contaminants in the environment most
changes in Epigenia occur when DNA is methylated, understanding methylation as a function responsible for gene expression and this function
responsible for gene expression is regulated by enzymes. During the embryogenesis period methylation is essential to prepare the embryo by
inactivating the X chromosome, functions that can be affected by the presence of substances such as benzene, PAHS and Lead (Pb), found in the
environment. In this study we evaluated paternal methylation and levels of DNA repair expression in XPC, 0GG1, PARP1 genes as well as genetic
damage and repair ability in umbilical cord blood cells obtained from term infants born to mothers attended at a hospital General of Ecatepec
Dr. JMR.

Objective

Specific: To know if there is epigenetic damage in the population of newborns attended at the general hospital of Ecatepec.
General:

. To assess the degree of Epigenetic damage in the population of newborns attended at the General Hospital of Ecatepec.
II. Determine the methylation ability in the cells of the selected population under inclusion criteria.

III. Assess by kite study the cellular repair capacity in the selected population

Material and Method: A total of 44 preterm infants and 60 term newborns from the population attended at the general hospital of Ecatepec
were invited to participate in the study. We proceeded on the part of a clinical investigator to take samples of umbilical cord blood which were
collected in 2 tubes each containing a volume of 8-9ml, at the same time we proceeded to obtain umbilical cord sample counting with a fragment
of 3cm that was included in tube with liquid to transport them. Sixty-one term newborns from the population attended at the general hospital of
Ecatepec were invited to participate in the study. Previous consent was obtained from the mother to collect umbilical cord blood in the newborns
and the mothers’ blood for Biometric, the breasts also answered a questionnaire to collect information on the history of exposure to pollutants of
interest and possible with fusers: consumption of Folic acid and some medications, nutritional status, smoking etc. DNA was extracted from blood
cells to determine overall genomic methylation patterns and expression of genes exhibiting differences in the methylation profile.
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Method: We selected R/N that met inclusion criteria and previous written authorization from the Mother, we proceeded to apply a
questionnaire aimed at detecting possible contact with environmental pollutants. When we counted on the written evidence of this activity,
we proceeded on the part of a clinical investigator to take umbilical cord blood samples which were collected in 2 tubes each containing a
volume of 8-9ml, at the same time proceeding to obtain sample of Umbilical cord counting with a 3 cm fragment that was included in tube with
means of transport, the samples were registered, and delivered to the Researcher in charge of processing them to carry out genetic tests already
mentioned. Maternal blood was also extracted to determine hepatic biometry in the mother. And they surrendered to investigator of CINVESTAV
for its processing. From the umbilical cord blood sample, monkey nuclear cells were extracted and genetic damage was determined by comet
assay as well as cell damage repair capability. Samples were recorded and delivered to the investigator in charge of processing them.

Results

Damage to DNA assessed by comet test: The genetic damage observed in the studied population was very wide (9.11-228.32) with an
average of 17.61* - 4.95.

DNA repair capacity: 56% of the samples presented damage repair with an average of 3.99 + - 2-71. Samples than those that did not present
repair (44%) were observed a mean of -4.02 + -4.04 Table 1.

Comparison of genetic damage: We compared samples that presented repair and those that did not present repair with the genetic
damage. In those who did not present repair an average of 16.23 +- 2.69 was observed. In those who presented repair a mean of 17.55 +- 5.20
was observed. No significant difference in genetic damage was observed in relation to the samples that presented repair and those that did not
present it. Expression levels of OGGI, PARPI and XPC, data obtained from the expression of OGGI and XPC from cord blood showed the highest
OGGI gene expression. A marginally significant negative relationship between genetic damage and OGGI expression assessed as the geometric
mean was observed and no significant relationship was observed with PARPI or XPC because a lower arithmetic mean value corresponds to a
higher level of expression, The umbilical cord samples evaluated that presented higher OGGI expression also presented greater genetic damage.
For OGGI a r0.3249 (p=0.0608) was obtained, for PARPI a r=-0.1847 (p=0.3035). For XPC a r=- (P=0.035), p=0.001) and p=0.001 (p=0.001). The
results showed that the expression levels (arithmetic mean) of OGGI (p=0.035), PARPI XPC (p=0.001) were significantly higher in the samples
that did not present repair compared with those that did present repair, indicating a greater expression of OGGI, PARPI and XPC in the samples
that if they repaired the damage.

Conclusion: The genetic damage found in the population studied has a wide range (9.11-28.32) with an average of 17.61. Being the first
study performed in this population there are no reference values for comparative analysis, We can say that the R/N of the Municipality of Ecatepec,
analyzed have lesions in DNA which makes them susceptible to develop diseases during the course of their life, even adults, especially those who
presented greater genetic damage, and this is associated with levels High levels of environmental contaminants in the area. It was also found that
44% of the patient samples analyzed did not present repair which apparently is due to the genetic damage that exceeds the capacity to repair. In
the study, a greater genetic damage was observed in umbilical cord samples that presented repair with respect to those that did not present repair
of the DNA damage and suggests an altered repair

Keywords: Epigenia; Genetic modifications that are heritages without altering gene sequence; Methylation; Responsible function of gene
expression; Epigenetic Dose; Modification in Methylation and DNA repair

Introduction

The statisticsin the secretary ofhealth and INEGI have reported
an increase in preterm birth, associated with maternal risk factors,
have been raised by the current society’s rhythm of life, which
among other things exposes us to a large number of contaminants
[1-3]. DNA methylation is important for embryogenesis and a
suitable embryogenic development is susceptible to an epigenetic
dysfunction. During the embryogenesis period methylation is
essential to prepare the embryo in differentiation. Specifically,
they function by silencing a paternal allele in germinal stem
cells, including inactivation of the X chromosome, a crucial
activity for the development of the embryo and is given prior to
implantation. It is also very important to perform D-methylation
of other genes to make the genome available for the developing
embryo. The embryo must pass prior to implantation by a global
de-methylation and restoration of methylation in the blastocyst
stage. Some studies suggest that exposure to contaminations prior
to paternal methylation at CPG sites may cause changes in DNA
repair mechanisms. The Municipality of Ecatepec is considered
the site with the largest population, most contaminated and most
industrialized [4-7].

Materials and Methods

44 preterm infants and 60 term newborns from the
population served at the general hospital in Ecatepec were invited
to participate in the study. We proceeded on the part of a clinical
investigator to take samples of umbilical cord blood which were
collected in 2 tubes each containing a volume of 8-9ml, at the same
time we proceeded to obtain umbilical cord sample counting with a
fragment of 3cm that was included in tube with liquid to transport
them. Sixty-one term newborns from the population attended
at the general hospital of Ecatepec were invited to participate
in the study. Previous consent was obtained from the mother to
collect umbilical cord blood in the newborns and the mother’s
blood for Bh, the breasts also answered a questionnaire to collect
information on the history of exposure to pollutants of interest
and possible with fusers: consumption of Folic acid and some
medications, nutritional status, smoking etc. DNA was extracted
from blood cells to determine overall genomic methylation
patterns and expression of genes exhibiting differences in the
methylation profile.
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Method

We selected R/N that met inclusion criteria and previous
written authorization from the

Mother, we proceeded to apply a questionnaire aimed at
detecting possible contact with environmental pollutants.

When we counted on the written evidence of this activity,
we proceeded on the part of a clinical investigator to take
umbilical cord blood samples which were collected in 2 tubes
each containing a volume of 8-9ml, at the same time proceeding
to obtain sample of Umbilical cord counting with a fragment
of 3 cm that was included in tube with means of transport, the
samples were registered, and given to the investigator in charge
of processing them to carry out genetic tests already mentioned.
Maternal blood was also extracted to determine hepatic biometry
in the mother. And they surrendered to investigator of CINVESTAV

for its processing Figure 1 & 2.
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From the umbilical cord blood sample, monkey nuclear cells
were extracted and genetic damage was determined by comet
assay as well as cell damage repair capability. Samples were
recorded and delivered to the investigator in charge of processing
them.

Results

Damage to DNA Assessed by Comet Test: The genetic
damage observed in the studied population was very wide (9.11-
228.32) with an average of 17.61* - 4.95.

DNA Repair Capacity

56% of the samples presented damage repair with an average
of 3.99 + - 2-71. Samples than those that did not present repair
(44%) were observed a mean of -4.02 + -4.04.

Comparison of Genetic Damage

We compared samples that presented repair and those that
did not present repair with the genetic damage. In those who did
not present repair an average of 16.23 + -2.69 was observed. In
those who presented repair a mean of 17.55 +-5.20 was observed.
No significant difference in genetic damage was observed in
relation to the samples that presented repair and those that did
not present it. Table 1 Expression levels of OGGI, PARPI and XPC,
data obtained from the expression of OGGI and XPC from cord
blood showed. Gen measure Geométric interval of trust to 95%.
Expression levels of OGGI, PARPI and XPC, data obtained from the
expression of OGGI and XPC from cord blood showed the highest
OGGI gene expression.

Table 1
0GGI 1.35+1-19 0.98-1.72
0GGI 1.35+-1-19 0.98-1.73
OGGI 1.35+1-19 0.98-1.74

A marginally significant negative relationship between genetic
damage and OGGI expression assessed as the geometric mean was
observed and no significant relationship was observed with PARPI
or XPC because a lower arithmetic mean value corresponds to a
higher level of expression, The umbilical cord samples evaluated
that presented higher OGGI expression also presented greater
genetic damage. For OGGI ar 0.3249 (p=0.0608) was obtained, for
PARPI ar=-0.1847 (p=0.3035). For XPC ar=- (P=0.035), p=0.001),
and p=0.001 (p=0.001). The results showed that the expression
levels (arithmetic mean) of OGGI (p=0.035), PARPI XPC (p=0.001)
were significantly higher in the samples that did not present
repair compared with those that did present repair, indicating a
greater expression of OGGI, PARPI and XPC in the samples that if
they repaired the damage.

Discussion

The genetic damage found in the population studied has a
wide range (9.11-28.32) with an average of 17.61. Being the first
study performed in this population there are no values. Table 2
Indicating a greater expression of OGGI, PARPI and XPC in the
samples that if they repaired the damage before dare with H202
12uM. Of reference to perform a comparative analysis, but at the
outset we can say that the R/N of the Municipality of Ecatepec,
analyzed have lesions in DNA which makes them susceptible
to develop diseases during the course of their life, even adults,
especially those with the highest Genetic damage, and the above
is associated with high levels of environmental contaminants
in the area. It was also found that 44% of the patient samples
analyzed did not present repair which apparently is due to the
genetic damage that exceeds the capacity to repair. In the study,
a greater genetic damage was observed in umbilical cord samples

How to cite this article: Martin N R, Betzabe M. Epigenetic Damage Study, Modification in Methylation and DNA Repair in the Newborn Population of the
General Hospital. Acad J Ped Neonatol. 2017; 6(2): 555735. DOI: 10.19080/AJPN.2017.06.555735.


http://dx.doi.org/10.19080/AJPN.2017.06.555735

Academic Journal of Pediatrics & Neonatology

that presented repair with respect to those that did not present
repair of the DNA damage and suggests an altered repair (Table 3).
Table 2

OGGI No Repairing (n=8) 2.02+-0.56 0.035
Repairing (n=10) 0.81+-1.39
PARPI No Repairing (n=8) 2.40+-0.19 0.001
Repairing (n=10) 1.76+-0.44
XPC No Repairing (n=8) 1.61+-0.15 0.001
Repairing (n=10) 0.72+-0.62
Table 3
Middle metilatién (%) Dam?g‘fr;‘;“e“c Value of p
LINE-1 <average 73.79+-
131(n=22) 18.81+-5.16 0.077
>average 76.83+-1.43(n=21) 16.14+-4.46
%5mc ’ '
<1.97+-0.83(n=21)>Average of 17'37+-5'4,3.
b Damagegenétic Value of p
metilation (%) (OTM)
LINE-1 <average 73.79+-
131(n=22) 18.81+-5.16 0.077
>average 76.83+-1.43(n=21) 16.14+-4.46
%5mc ’ '
<Average 1.97+-0.83(n=21) 17.37+-5.43
>Average 6.11+-2.35(n22) 17.63+-4.59 Meddle+-
0.8646.11+-2.35(n22) 17.63+-4.59

Ethical Considerations

This paper does not violate the Helsinki declarations in
relation to not causing harm to the participants, and not putting
health in the forefront, while maintaining the integrity, and
privacy of the participants. It has the authorization of the Ethics
and Research Committee of the General Hospital of Ecatepec, who
after a rigorous examination authorize the elaboration of this
study and it is recorded in proceedings of the Hospital Unit.

Type of Study

Transverse, longitudinal experimental type. With support of
technological resources of CINVESTAV and in cooperation with
H.G.E.].M.R. [8-10].

Results

Damage to DNA assessed by comet test

The genetic damage observed in the studied population was
very wide (9.11-228.32) with an average of 17.61* - 4.95.

DNA repair capacity

56% of the samples presented damage repair with an average
of 3.99 + - 2-71. Samples in which they did not present repair
(44%) showed a mean of -4.02 + -4.04 Table 1.

Comparison of genetic damage

We compared samples that presented repair and those that

did not present repair with the genetic damage. In those who did
not present repair an average of 16.23 + - 2.69 was observed. In
those who presented repair a mean of 17.55 +-5.20 was observed.
No significant difference in genetic damage was observed in
relation to the samples that presented repair and those that
did not present it. Expression levels of OGGI, PARPI and XPC,
data obtained from the expression of OGGI and XPC from cord
blood showed the highest OGGI gene expression. A marginally
significant negative relationship was found between genetic
damage and OGGI expression assessed as the geometric mean and
no significant relationship was observed with PARPI or XPC due
To which a lower value of arithmetic mean corresponds to a higher
level of expression, the umbilical cord samples evaluated that
presented higher OGGI expression also presented greater genetic
damage. For OGGI ar 0.3249 (p=0.0608) was obtained, for PARPI
one R=-0.1847 (p=0.3035). For XPC a r=-0.0448 (p=0.4085). On
the other hand, we compared the samples that presented against
those that did not present it, it was observed that the expression
levels (Arithmetic Mean) Of OGGI (p=0.035), PARPI (p=0.001) and
XPC (p=0.001) were significantly higher in the samples that did
not present repair compared with those that did present repair,
indicating a higher expression of OGGI, PARPI And XPC on samples
that if they repaired the damage [11-20].

Discussion

The genetic damage found in the population studied has a
wide range (9.11-28.32) with an average of 17.61. Being the first
study performed in this population there are no reference values
to perform comparative analysis, but at the beginning We can say
that the R/N of the Municipality of Ecatepec, analyzed have lesions
in DNA which makes them susceptible to develop diseases during
the course of their life even adults, especially those who presented
greater genetic damage, and the above is associated with levels
High levels of environmental contaminants in the area. It was also
found that 44% of the patient samples analyzed did not present
repair which apparently is due to the genetic damage that exceeds
the capacity to repair. In the study, a greater genetic damage was
observed in umbilical cord samples that presented repair with
respect to those that did not present repair of the DNA damage
and suggests an altered repair. The above results were obtained
from samples that were sent to CINVESTAV. 61 cord blood samples
and respective cord fragments, the samples were selected by the
project managers 43 samples to evaluate expression of the XPC,
PARPI and OGG1 genes. They were selected by Master of Science in
Toxicology Specialist 44 to evaluate the damage To DNA. And only
18 samples to evaluate the ability to repair the mean maternal age
was 24 + - years and the mean maternal hemoglobin concentration
was 13.4 + - 1.5g / dl. Most mothers reported having smoked
during pregnancy (89.7).Regarding the sex ratio of R/N 28 49%)
were male and 30 (51%) were female, 87.2% of the selected were
obtained vaginally and the number of pregnancies was variable:
36.2% of the Women were gesta 1. Gestas 2-3 41.4%, and 4 or
more deeds 22.4% [21-25].
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DNA damage assessed by comet test

The genetic damage observed in the studied population was
very wide (9.11-228.32) with an average of 17.61* - 4.95 [26].

DNA repair capability

56% of the samples presented repair of the damage with
an average of 3.99 + - 2-71. Samples that did not present repair
(44%) observed a mean of -4.02 + -4.04 Table 1.

Comparison of genetic damage

Samples that showed repair and those that did not present
repair with the genetic damage were compared. In those who did
not present repair an average of 16.23 + - 2.69 was observed. In
which Presented repair was observed a mean of 17.55 * -5.20.
There was no significant difference in genetic damage in relation
to the samples that presented repair and those that did not present
it. Expression levels of OGGI, PARPI and XPC, data obtained from
the expression of OGGI and XPC from cord blood showed the
highest OGGI gene expression. Expression table of OGGI, PARPI,
XPC genes in umbilical cord cells. The mean + standard deviation
is presented. N=43. A marginally significant negative relationship
between genetic damage and OGGI expression assessed as the
geometric mean was observed and no significant relationship was
observed with PARPI or XPC because a lower arithmetic mean
value corresponds to a higher level of expression, The umbilical
cord samples evaluated that presented higher OGGI expression
also presented greater genetic damage. For OGGI ar 0.3249
(p=0.0608) was obtained, for PARPI a r=-0.1847 (p=0.3035). For
XPC ar=- (P=0.035), p=0.001) and p=0.001 (p=0.001). The results
showed that the expression levels (arithmetic mean) of OGGI
(p=0.035), PARPI (p=0.001) and XPC (p=0.001) were significantly
higher in the samples that did not present repair compared with
those who did repair, indicating a higher expression of OGGI,
PARPI and XPC in the samples than if they repaired the damage.
Relationship between expression levels of OGGI, PARPI and XPC
with genetic damage and comparison with resilience. Expression
levels of OGGI, PARPI and XPC according to the resuscitation
capacity after challenge with H202 (12uM) [27-35].

Relationship between global methylation with genetic damage
and comparison with repair ability. Further global methylation
of DNA measured through the LINE-I marker was significantly
associated with a 37% reduction in genetic damage (-0.3725,
p=0.01239). In contrast, the overall methylation measured
through the% 5- MC was not associated with the presence
of genetic damage (r=0.0098 and p=0.9503) nor was there a
significant difference in the levels of total methylation (LINE-1 and
% 5-mC) in the samples that presented repair compared to those
that presented repair. Comparison of global methylation levels
with genetic damage [36-38].

Discussion

The genetic damage found in the population studied has a
wide range (9.11-28.32) with an average of 17.61. Being the first
study carried out in this population there are no reference values

to perform comparative analysis, but from the outset we can
say That the R/N of the Municipality of Ecatepec, analyzed have
lesions in DNA which makes them susceptible to develop diseases
during the course of their life, even adults, especially those who
presented greater genetic damage and this is associated with
high levels of Environmental contaminants in the area. It was also
found that 44% of the patient samples analyzed did not present
repair which apparently is due to the genetic damage that exceeds
the capacity to repair. In the study, a greater genetic damage was
observed in umbilical cord samples that presented repair with
respect to those that did not present repair of the DNA damage
and suggests an altered repair. Repairing DNA damage is an
important mechanism in maintaining genomic stability. There
has been an association between poor repair of DNA damage with
an increased risk of mutations and cellular dysfunction that can
lead to neurodegeneration, aging and cancer [2]. In relation to the
comparison of genetic damage and the capacity of repair with the
levels of expression of OGGI, PARPland XPC, we observed amarginal
positive relation between genetic damage in the expression of
OGGI and PARPI in umbilical cord cells, Which suggests that
the OGGI and PARPI proteins may be damaged, secondary to an
oxidation damage that caused a post-transcriptional modification
that prevented the proper function of the same; It is considered
that some environmental pollutants such as metals and PAHs are
capable of generating ROS that alter the function of the repair
proteins by oxidation of them. The oxidant lesions caused in DNA
are repaired mainly by the presence of PARPI enzymes, which is
predominantly active when there is DNA damage and is therefore
considered a signaling molecule of damage [17]. The participation
of OGGI at the beginning of the repair path is essential to eliminate
the oxidized bases (8 exoguanina) [17]. In the present study it was
observed that the samples that repair the genetic damage after the
challenge with H 2 O 2 presented the highest levels of expression
in OGGI, PARPI and XPC suggesting that the samples that did not
repair the damage had low levels of the proteins repair [37-43].

Commentary

There are no reports evaluating the relationship between gene
expression repair and repair ability in R/N with prenatal exposure
to environmental contaminants, and the participation of genes
in these results was with a very broad range especially in repair
genes of oxidizing type. In this study we also found an inverse
relationship between LINEI methylation and genetic damage
with difference between OTM measures according to the % 5-mc,
i.e. the lower DNA methylation greater genetic damage. This
suggests that children may be exposed in utero to environmental
pollutants that alter the pattern of methylation. As the first study
carried out in Ecatepec, to evaluate the relationship between
DNA methylation, genetic damage and repair capacity in R/N will
provide the baseline for further studies.

Conclusion

1. Genetic damage in the studied population was associated
with a lower overall methylation for LINE1
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2. High levels of OGG1 expression were positively related
marginally with genetic damage.

3. The expression OGG1, PARP1 and XPC of the group that
repaired the damage was significantly higher than the group
that did not repair.

4. The results suggest that children born in a highly
contaminated area such as Ecatepec present genetic damage
and alteration in the expression of repair genes, in addition to
a decreased overall methylation pattern.

Suggestions

1. Inform the authorities of the health sector of environmental
issues.

2. Inform the corresponding authorities about genetic damage
found in population.

3. Start local campaign to prevent damage with antioxidant
diet
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