PON-1, Possible Biomarker for Diagnosis But Also for Risk in
Diastolic Dysfunction with Preserved Ejection Fraction
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The determined values of paraoxonase-1 serum concentration in 91 patients with cardiac insufficiency
with a preserved ejection fraction with etiology of ischemic cardiopathy showed that this as an antioxidant
enzyme may be accepted as a diagnostic biomarker, the assessment of the response to therapy, but also
risk in this condition. Reporting circulating values of isozyme to the sex of patients revealed a very good
correlation for males, which would confer PON1 specificity of sex to such a condition.
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Currently, one of the major medical themes researched
is the identification in various diseases of new molecular
markers (markers) that allow the prognosis to be
established, but also the response to a certain established
therapy (prediction biomarkers). Extending the life of
individuals and increasing the frequency of heart failure
from 1-2% in the adult population, regardless of age, to 10-
12% in the over-70s, explains the interest in the world to
identify itself in this affection, regardless of etiology, of
biomarkers, to provide the possibility of complex evaluation
of the condition.

The necessity of identifying such biomarkers that allows
both the early evaluation of heart failure and the
optimization of treatment to delay the occurrence of the
irreducible form is also imposed by the objective of
minimizing the consequences such as the significant
deterioration of the quality of life, medical and social issues,
etc.

The research object of this study is based on the fact
that of the two clinical forms of heart failure (with a
preserved ejection fraction, respectively reduced), about
half are cases with conserved systolic flow, where the
clinical symptoms are unspecific, hinders positive diagnosis
and delays the establishment of appropriate therapy [1].

There are, therefore, additional motivations fully justifying
the interest of research to identify molecules that allow an
early diagnosis of myocardial inotropic deficit. Although
the pathogenesis of this form of cardiac insufficiency is
relatively uncommon, the hypothesis of the existence of a
diastolic dysfunction materialized by the devaluation of
isovolumetric ventricular relaxation and the reduction of
left ventricular compliance is universally accepted. [2-4].
For medical practice, identifying possible circulating
biomarkers that by association with data provided by
echocardiography could be complex / marker associations
that would also allow a positive diagnosis to be certain
criteria for dynamic evaluation of heart failure, in particular
for the current study for myocardial diastolic dysfunction.

Experimental part

Material and method
Although in current medical practice they are admitted
as biomarkers characterized by conserved conserved
systolic blood flow, natriuretic peptide type B (BNP) and N-
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terminal Pro-BNP (Nt-proBNP), we have investigated
whether paraoxonase -1 may be accepted as a diagnostic
biomarker, possibly with a role in establishing prognosis
and risk. For this purpose, we constituted a study group
composed of 91 patients with heart failure with a preserved
ejection fraction, which presented the etiology of the
myocardial inotropic deficiency the existence of only an
ischemic heart disease (fig. 1).

Legend: m Women=35
m Men=56

Fig. 1. The composition of the
study group in relation to the
sex of the patients

In the studied case, we estimate that age was excluded
as a factor of influence in the interpretation of the
significance of serum values determined for PON1
because the mean age of our group was 54.2 years and
the sex of the patients was 55 for men and 53, 38 for
women. In support of this assertion, the literature from the
literature shows that in the adult age, even after 65 years,
the PON-1 serum concentration determinations are not
varied.

In selecting the composition of the batch, other potential
sources of PON-1 serum influence were also considered,
excluding those who smoked or those who had
hypolipidemic therapy at the time of the study [4,6-10].

In order to have the whole group of patients under the
same diet conditions and physical activity (other factors
recognized to be able to influence PON-1 serum levels,
patients were hospitalized for 2 weeks) [11-13].

The diagnosis was established following the
electrocardiographic resting and echocardiography route.
In the study group only patients who had only ischemic
(subendocardic, subepicardial) changes in the rest of the
electrocardiogram were not included in the patients with
other associated electrocardiographic changes, such as
the presence of lesion, necrosis (whether this and
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sequelae) or with disturbances of rhythm, except for the
various forms of extrasistol.

Knowing that in low-systolic heart failure, the ejection
fraction (FE) additionally contributes to the production of
ROS / RNS by diminishing tissue perfusion and admitting
that in the diastolic dysfunction with preservation of the
ejection fraction, the rate of oxidant production is strictly
localized at the myocardial level, as an expression of
regional hypoxia, we proposed to study the variation in the
serum concentration of PON1 in this category of patients.

For the serum-estradiol activity of PON1, the method
used was the substrate, phenyl acetate. Determination of
circulating values of PON1 was performed from serum of
blood harvesting morning, jun, twice in 14 days, which is
the length of hospitalization. On the basis of the values of
the admissions, respectively from 14 days, the average
concentration was then calculated for each of the two
moments, thus obtaining two parameters, conventionally
named:

- serum mean PON1 concentration at admission

- mean serum concentration of discharge PONL.

In order not to influence the results of the first
determination of the isozyme, sampling was performed
on the second day of hospitalization and outside the
institution of therapy, which was later introduced. By
imposing this requirement, we consider that we excluded
the influence of physical effort, which at the time of
admission varied in each patient, while a 24h rest assured
the work done.

The serum mean PON1 values calculated for the two
harvesting moments (admission and discharge) allowed
a third parameter to be obtained: the mean serum
concentration of PON1 per batch, regardless of the time of
harvest. It was used to calculate this last parameter - the
mean serum concentration of PON-1, on the basis of which
the results of the study were analyzed, we also justify it by
the desire to have values of isozyme which would truthfully
express its circulating level. Thus, we could analyze a
serum concentration that expresses several determinations
at different times, whose values are closer to reality.

Studying the dynamics of PON-1 values was possible:

- by interpreting those determined at admission to follow
whether there is a correlation between the circulating
activity of the isozyme and the severity of the contractile
deficit, expressed by the ejection fraction value;

- by comparing the admission values with those
determined at the end of the two-week treatment period,
we obtained information on how serum PONL1 correlates
with the clinical development of cardiac insufficiency under
the treatment set up according to the recommended
therapeutic guide, the same for all patients.

- the circulating mean value of PON-1 based on the
admission and discharge determinations gave us an
opportunity to assess whether the obtained values
correlate statistically significantly with the form of cardiac
failure whose etiology is coronary atheromatosis.

In order to reduce costs, we did not constitute a control
group, with normal clinical patients, to interpret the study
data, comparing the values of the three determinations /
calculations by reference to the normal circulating value
recorded in the literature. We admitted as a risk level absent
concentrations higher than 74ng / dL, and to assess the
risk below the normal limit, graduating it:

a. values between 65-73 ng / dL: minimum risk;

b. circulating levels with 50-64 ng / dL: increased risk;

C. serum concentrations <50ng / dL: very high risk.

Results and discussions

Paraoxonase-1 is one of the three isozymes synthesized
in HDL-cholesterol-bound hepatocytes that develop an
important antiatherosclerotic action due to its ability to
easily detach from this complex to attach to LDL-
cholesterol molecules, preventing them oxidation [14-16].

However, the activity of a strong antiatherosclerotic
protective factor is the expression of its capability to act in
a catalytically variable manner, such as: phospho-
triesterase, arylesterase, lactonase, peroxidase or as A 2-
phospholipase.

Reduction of the circulating level of paraoxonase allows
the reactive species of oxygen (ROS) and nitrogen (RNS)
interacting with the most diverse types / classes of
biomolecules (polyunsaturated fatty acids, amino acids
and proteins, nitrogenous bases) leading to the installation
and augmentation of most cardiovascular diseases.

Among the objectives of the medical research regarding
the identification of antioxidant (non-enzymatic and
enzymatic) defense mechanisms is also the concern to
identify circulating biomolecules that by their value become
useful to the practice of cardiovascular diseases as
biomarkers for the diagnosis, assessment and monitoring
of patients . This study is part of these concerns because it
follows whether its circulating concentrations of
paraoxonase-1 serum can be accepted as a biomarker
for: diagnosis of diastolic dysfunction, assessment of
established therapy and implicitly of risk. In the case of
biomarker admissibility, serum isozyme levels would be a
real help since this form of cardiac failure evolves latently
for a long time, medical practice lacking the possibility of
early diagnosis [17-19].

1. Inthe group of 91 patients with the preserved ejection
fraction, research into the incidence of serum average
PON1 values under normal indicates that 96.7% of them
exhibit a reduction in enzyme activity. The percentage is

sick number (91 / [ot)
In relation to the zex of the zick
Selected arsas of variation men omen
of the calculated mean Table 1
value base-:_i cun_the two no. % DISTRIBUTION OF THE CONSTITUENT
determinations abzent no. no. CASES OF THE GROUPR, DEPENDING ON
absent | % absent kL THE SEX AND MEAN SERUM ACTIVITY OF
PONL
< 5mg/dl 89 758 0 44 79 317
50-64ng/dl 12 151 g ] 3 33
f3-73 ng/dl 7 T3 3 540 ] 232
total cazes with low values F13 067 54 383 34 372
(=73 nz/dl)
> T4 ng/dl 3 32 ] 22 1 11
Ho. Sick m Lot o1 100 56 Bl 35 354
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valid when the serum value of PON1 is determined as the
mean resulting from the admission and discharge
determinations (table 1). The resulting value allows us to
formulate that in the cases of heart failure with conserved
systolic flow, the reduction in serum concentrations of
PON1 occurs in nineteen of twenty cases, which
statistically gives determinations of this type of disease
biomarker specificity.

An argument in the same sense is the fact that in this
batch, the majority of cases have significant decreases in
serum enzyme activity (<50mg/ mL: 75.8%, the equivalent
of 3 out of 4 patients) (table 1).

2. In relation to the sex of the patient’s batch
components, the integration of the values of the assays
allows the formulation that the reduction in serum PON1
activity occurs with a higher incidence in men suffering
from diastolic heart failure with preservation of the ejection
fraction:

a. no. male cases with conserved systolic blood flow
and serum PON-1 / no. cases in the sublot | = 54/91 =
59.3%.

b. women with conserved systolic blood flow and serum
PON-1/ no. cases in the sublot sublot | = 34/91 = 37,3%
(table 1).

sick number
The zelected areas for the lot (n="51) subgroup of male patients ( n=236)
variation of the
calculated mean value bazed on the mean depending on the mean concentration of PON1
based on the two concentration of detenmined
determinations PONL, indifferent
to the dosing nrespective of at admizsion at discharge
moment the dosing time
nr. % nr. % nr. % ur. %
ahs ahs ahs ahz
= 50ng/dl 6% 758 40 44 42 73 38 67.8 Table 2
= ; DISTRIBUTION OF MALE
50-64ng/dl 12 31 g 9g 10 178 g 1428 CASES IN RELATION TO THE
MEAN SERUM ACTIVITY OF
65.73 nardl . - - sas | 3 g9 5 59 PON1 DETERMINED
total cazes with low i %6.7 34 393 37 528 il 9013
values (< 73 ng/dl)
= 74 naidl 3 32 2 22 2 357 2 357
No. Sick in lot a1 100 56 615 59 96.37 53 9375
sick number
. -
The selected areas for the lot {n=91) subgroup of female patients ( n=36)
variation of the calculated
mean value based on the | paeed on the mesn depending on the mean concentration of PON1
two detenminations concemtration of determined
PONN1, indifferent
to the dosing nrespective  of at admizsicn &t discharge
moment the dosing time
nr. % nr. Y nr. Y nr. Y Table 3
abs ahbs ahbs abe DISTRIBUTION OF CASES IN
THE FEMALE SUBLOT IN
=17 TERMS OF MEAN SERUM
- 75 v 29 5178 28 50
< S0ng/dl o8 S e ACTIVITY OF PON1
. DETERMINED
50-64ng/dl 12 13.1 3 33 4 114 2 3.37
65-73 ng/dl 7 78 2 12 2 3.37 2 3.37
total cases with low | 88 967 | 34 | 372 | 34 | 6245 | 31| 374
values (= 73 ng/dl)
> 74 ng/dl 3 32 1 1.1 1 1.78 1 1.78
No. Sick in lot 91 100 35 | 3s4 | 33| 6427 | 33 3881
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3. The data recorded in table 1 show that among the
patients with heart failure with conserved systolic flow
due to chronic ischemic cardiopathy, the serum enzyme
significantly reduced (<50ng/ dL), also prevalent in males:

40 cases of men / 29 women cases = 44% / 31.7%

Thus, of course, two male patients with conserved debut
diastolic heart disease certainly have a very low serum
concentration of paraoxonase-1; comparatively, only one
in three in the sublot affiliates a significantly reduced
circulating level for paraoxonase-1 isozyme.

4. Moderate reductions in serum PONL1 levels (50-64ng
/ dL) in the study group had a much lower incidence,
occurring three times more frequently in males:

9 patients / 3 patients = 9.9% / 3.3%

Corroboration of these results with the above-mentioned
ones is based on a further argument that the circulating
level of paraoxonase-1 can be accepted as a cardiac failure
biomarker due to chronic myocardial ischaemia, which
preserves the ejection fraction value, the parameter proving
greater specificity for cases male.

From the data of our study, it follows that the reduced
levels by at least one third compared to circulating normal
are statistically significant for diastolic dysfunction with
conserved systolic flow [20,21].

Conclusions

Within the study group, the incidence of a reduction in
the mean serum PON1 concentration based on the sex of
the patients showed that six (59.3%) of ten male patients
suffering from ischemic heart failure who conserved the
systolic volume had concentrations serum average of
PONL1 relevant to the existence of an evolutionary risk. By
comparison, in the case of women suffering from the same
condition, at most four out of ten develop low circulating
levels for PON1. Based on this statistical argument, we
assert that the determination of serum concentration of
PONL1 constitutes both a diagnostic marker, allowing early
indication of conserved diastolic dysfunction and a risk
assessment biomarker [22-24].

We support admissibility as a risk biomarker, because
its physiologically developed protective lipid peroxidation
enzyme when serum PON1 is reduced reduces the body’s
ability to reduce oxidative stress, indirectly accentuating
atherosclerotic lesions, including those located coronary
[25-26].

For daily medical practice, our study data allows us to
admit that lowering serum PON1 levels by more than one-
third of normal values is a certain high risk indicator,
especially for male cases.
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