Section: Biochemistry

Original Article

ISSN (0): 2347-3398; ISSN (P): 2277-7253

The Possibility of APE1/Ref-1 as a Biomarker in the Detection of Coronary
Artery Disease

Vipul Bhasin?, Busi Karunanand?, Sanjiv Kumar Bansal®, Vishu Bhasin®

'Resident doctor, Department of Biochemistry, SGT Medical college, Haryana, India, 2Head of Department, Department of Biochemistry, SGT Medical college,
Haryana, India, *Professor, Department of Biochemistry, SGT Medical college, Haryana, India, “Consultant Pathologist, Dr P Bhasin Path Labs, New Delhi, India.

Background: Coronary Artery Disease, was the leading cause of mortality globally resulting in more than 7 million deaths annually.
APE1/Ref-1 is a multifunctional protein that is found in the nucleus of eukaryotic cells. Objective: To investigate the possibility of
APE1/Ref-1 as a biomarker in the detection of Coronary Artery Disease in Indian population. Subjects and Methods: 100 subjects were
divided into two groups of cases and controls. The Case group had Fifty patients diagnosed of Coronary Artery Disease on the basis of
Clinical findings with Electrocardiography, Biochemical Markers, Echocardiography and Angiogram(wherever possible) attending the OPD
of Department of Internal Medicine of SGT Hospital. Fifty age and gender matched healthy individuals constituted the control group. The
data was statistically analyzed by using Student’s t-test and P values < 0.05 were considered statistically significant. Results: The difference
in the mean of case and control values of APE1/Ref-1 is statistically significant. Conclusion: Our findings suggest that APE1/Ref-1 has a

positive shows positive correlation with in patients of CAD.
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Introduction

As of 2010, Coronary Artery Disease, was the leading cause
of mortality globally resulting in more than 7 million deaths
annually. This has increased substantially from 5.2 million
deaths in the year 1990./1 Some studies estimate that 60%
of the global cardiovascular disease incidence will occur in
the South Asian subcontinent even though it only
accounting for 20% of the world's population.[? It is the
biggest cause of death for both the sexes and amounts for
around 6,00,000 deaths in the USA every year.Fl Estimates
from epidemiologic studies in various parts of India indicate
a prevalence of Coronary Artery Disease(CAD) to be
approximately 11% in urban population. All this is even
after various preventive measures and treatments, like
pharmacological, interventional, and surgical are
extensively used to decrease the motility incidences. Early
identification and prognostic assessment of CAD are
important aspects. Biomarker can be instrumental in order
to better identify high risk patients in population screenings,
to better diagnose the disease, to successfully define the
prognosis and therefore treat patients with the disease.[>]
APE1/Ref-1 is a multi-functional protein which is majorly
found in the eukaryotic nucleus. It is an integral part of the
base excision repair whereas Ref-1 acts as the reductive
activator for multiple transcription factors in various

cellular processes like cellular inflammation, angiogenesis,
cell proliferation, apoptosis, and is required in cell survival
pathways.["#! There are numerous reports that modifications
in the activity of APE1/Ref-1 are linked with numerous
diseases, such as hypertension, cancer and neuro-
degenerative disease.[®1

DNA damage plays a very important part in the
pathophysiology of CAD, modifications of APE1/Ref-1
might possibly happen in CAD.['*3 However, there were
no studies narrating about the relationship of serum
APE1/Ref-1 concentration in CAD for Indian population.

Subjects and Methods

The study was done in the Department of Biochemistry and
the Department of Medicine at SGT Medical College,
Hospital and Research Institute Budhera, Gurugram
(Haryana). The study included 100 subjects divided into
two groups of cases and controls. The Case group included
Fifty patients diagnosed of Coronary Artery Disease based
on Clinical findings with Electrocardiography, Biochemical
Markers, Echocardiography and Angiogram(wherever
possible) attending the OPD of Department of Internal
Medicine of SGT Hospital. Fifty age and sex matched
healthy individuals made the control group. The diagnosis
of Coronary Artery Disease was be based on History,
Clinical ~ findings, Laboratory Investigations and
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Angiography, if available. Any individual with any acute or
chronic inflammatory disease, any systemic disorder and
any disorder of Liver, Kidney or Spleen were excluded
from the study.

5 ml blood samples were withdrawn from the cubital vein
after an overnight (12 hours) fasting. All the patients were
informed about the aims of this study and a written consent
were obtained from them before taking the blood sample.
The serum was separated from blood by routine
centrifugation for 15 minutes at 3,000 rpm and stored at -
20°C until assayed. The estimation of APE1/Refl level was
performed using sandwich enzyme-linked immunosorbent
assay kit (LifeSpan BioSciences Inc.)

The serum levels of APE1/Refl were then compared in the
case and control groups. The data was represented as mean
+ standard deviation (SD) and analyzed using SPSS
software version 21. Comparison was done using Unpaired
t-test/Mann-Whitney test, qualitative variables were
expressed as frequencies/percentages and compared using
Chi-square/Fisher's Exact test. P values <0.05 were
considered statistically significant.

Results

The case group consisted of 50 patients (27 males and 23
females) and the control group also had 50 patients (28
males and 22 females). Serum levels of APE1/Refl in all
the patients with and without CAD was estimated. The
serum levels of APE1/Refl in case group showed
statistically significant differences from the control group.

Case Control p-value
Mean | #SD Mean | £SD
APE1/Refl 3.77 +1.03 1.20 +0.7 <0.001

Discussion

Coronary Artery Disease, being the biggest cause of death
globally. Its early identification and prognostic assessment
of CAD are important aspects. Biomarker can be
instrumental in order to better identify high risk patients in
population screenings, to better diagnose the disease, to
successfully define the prognosis and therefore treat patients
with the disease.[5¢]

APE1/Ref-1 is a multi-functional protein which is majorly
found in the eukaryotic nucleus. Its modification in
expression has been deeply researched in neurodegenerative
diseases and oncology but only a very few researches are
available with its linkage to Coronary Artery Disease.

Our study showed that the difference in the mean of case
and control values of APE1/Ref-1is statistically significant.
This shows positive correlation in patients of CAD.

Few other studies in the past had found similar results.
Seon-Ah Jin et al,["1 (2015) investigated serum APE1/Ref-1
in 360 patients with CAD. They concluded that the levels of
APE1/Ref-1 in serum were increased in patients of CAD,
and were significantly higher in myocardial infarction when
compared with angina. APE1/Ref-1 also showed a positive

correlation with Troponin I values.

There are a lot of conditions which have increased levels of
APE-1/Ref-1 in serum, like in inflammations, hypertension,
oncology, atherosclerosis, and a lot of other conditions.*]
Martinet et al.*® stated that APE1/Ref-1 works as an
enzyme for DNA repair and is increased in atherosclerotic
plaques in humans. APE1/Ref-1 levels are seen to be
elevated and activated for ischemia and reperfusion,
hypoxia and radiation. Although a lot of reports have
discussed that APE1/Ref-1 is located only in the nucleus
and the process for APE1/Ref-1 in serum is completely
explained, but it was very recently found that APE1/Ref-1
was released in the blood in reciprocation to
lipopolysaccharides.*5"1 Knowing that CAD is clearly
linked with inflammation, and ischemia and reperfusion
injuries, the increase of APEL/Ref-1 levels of serum in
patients was naturally expected.

It is a well accepted fact that activation of APE1/Ref-1 is an
important step for protection from oxidative stresses.[®l
Also it has been well proven that the over expression of
APE1/Ref-1 helps in the prevention of cell deaths due to
H202.119201 5o, we believe that the increase of APE1/Ref-1
is directed linked to oxidative injury of the myocardial
tissue and vessel wall, and the reason for the elevation is to
prevent cell death. We suggest that increase in the serum
levels of APE1/Ref-1 might be related to damage in vessel
wall not myocardial tissue damage.

The study had some limitations related to small sample size;
we included samples from both the groups we examined,
but not all of the samples for APE1/Ref-1 were withdrawn
at a specific time. Even though we excluded all possible
diseases which could interfere with our results such as cases
of chronic inflammation and all oncology patients, we could
not completely banish the possibility of other pathologies
that could have seeded the alteration in the values of
APE1/Ref-1. The possibility of alteration in results due
medication could not be ruled out completely for and should
be considered.

Conclusion

In conclusion, we established that the serum levels of
APE1/Ref-1 may be elevated in patients with CAD. But
larger and more detailed studies are needed to evaluate its
use as a biomarker in the diagnostic and prognostic use in
CAD which should include more details about the patient’s
history and conditions such as history of angina or
myocardial infarction, patient’s ejection franction and peak
Troponin levels at the time of injury.

In conclusion, our findings statistically suggest that the
serum levels of APE1/Ref-1 levels are elevated in patients
of CAD, but larger studies would be required to find the
exact usefulness of APE1/Ref-1.
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