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Abstract

Background: Human serum paraoxonase (PON1) residing on HDL can prevent the oxidation of low density
lipoprotein (LDL), the initiating factor in atherosclerosis. Statins are commonly used to treat dyslipidemia,
aknown risk factor for coronary artery disease (CAD).The aim of the studyis to evaluate the alterations in the
concentrationof PON1 along with that of other parameters of lipid profile in patients of CAD before and after 3
months of statin therapy.

Materials and Methods: The study included 30 new patients who were put on statin therapy following the
diagnosis of acute coronary syndrome. The activity of PON1 (units-IU/L) and the concentration of lipid profile
parameters (units-mg/dl) were estimated before starting statin therapy and again after three months. Patients
with co-morbidities like diabetes, kidney disease, liver disease and other cardiac diseases of infectious aetiology
were excluded.

Results and Analysis: As expected, both PON1 and HDL have increased after 3 months. There was a statistically
significant increase in both PON1 (p<0.05)and HDL (p<0.001) and a decrease (p <0.05, also statistically significant)
in LDL after 3 months of statin therapy.

Conclusion: This knowledge may be exploited in the follow up CAD patients. The increase in PONI and the
similar increase in HDL after 3 months of statin therapy may be exploited in the follow-up of cardiac patients.
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Introduction density lipoproteins (HDL) has been demonstrated to

preventthe oxidation of low density lipoprotein(LDL),

Human serum paraoxonase (PON1) produced which is the central initiating factor in the causation

by the liver and almost exclusively residing on high of atherosclerosis’? Tn fact, PONTis responsible
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for the antiatherogenic property of HDL and has
been also been shown to prevent accumulation
of lipid peroxides on LDL in vivo and in vitro.l
Thus, PON1 alongwith HDL plays an important
role in the pathophysiology of atherosclerosis and
consequently coronary artery disease. Several studies
have demonstrated a higher risk of cardiovascular
mortality in patients with lower levels of PONT.
(41 Dyslipidemia (high TG, high TC, and low
HDL) is a known risk factor for coronary artery
disease(CAD) and predisposes to the microvascular
and macrovascular complications of CAD. Several
studies have tried to correlate the activity of PON1
with HDL and other atherogenic indices.

Statins have been the cornerstone of management

of dyslipidemia to prevent cardiovascular
complications for quite some time now. Studies have
shown the concentration of LDL decreased and that
of HDL increased following administration of statins.
Thus statins are known to have a favourable effect on
the lipid profile. Thus,PON1 may be used to monitor
the trends in dyslipidemia and cardiovascular
complications during the management and follow up
of these patients.l>¢7] In this study, we have tried to
evaluate to changes in the PON1 concentration along
with the concentrationsof HDL and LDL in patients
of CAD before and after 3 months of statin therapy in

patients of CHD.

Aims and Objectives

The aim of the study is to evaluate the alterations
in the activity of PON1 and the other parameters of
the lipid profile, namely the HDL and LDL before
and after three months of statin therapy in patients of
CAD. The purpose is to explore whether PON1 can
be used as a comparable marker for assessment of the
atherosclerotic risk in individuals with that of LDL
and HDL in the follow up of patients of CAD.

Materials and methods

The study was performed in the Biochemistry
department in the College of Medicine and Sagore
Dutta Hospital in association with the Cardiology
department of R.G.Kar Medical College.30new
patients who were put on statin therapy following
acute coronary syndrome in the cardiology outdoor
at the R.G.Kar Medical College were included in the

study after taking proper informed consent from
them. Patients with co-morbidities like diabetes,
chronic kidney disease, chronic liver disease and
other cardiac diseases of infectious etiology were
excluded from the study. Before starting statin
therapy, fasting venous blood samples were drawn
from the selected patients in clot vials and analysed
for PON1 and the parameters of lipid profile in the
clinical laboratory in the Department of Biochemistry
at College of Medicine and Sagore Dutta Hospital.

The activity of serum PON 1 was measured by
a manual method using a spectrophotometer T60 in
the research lab of the Department of Biochemistry.
Blood samples (4ml) were drawn from the subjects
prior to starting the statin therapy. The blood was
allowed to clot, centrifuged and the serum was
separated and analysed in the same day.Since
calcium ions are required for the stability and activity
of the enzyme, and the enzyme is inhibited by EDTA,
the blood samples were drawn in plain clot vials,not
in EDTA vials.*lSodium citrate cannot be used as
an anticoagulant as it also chelates the calcium.l!
The activity of PON1 was evaluated by the help of
its arylesterase activity when paranitrophenylacetate
was used as asubstrate.5.5mM of 4-nitrophenylacetate
was used as a substrate in 20mM Tris -HCI buffer
at a pH of 8.0.The increase in absorbance due to the
formation of the yellow coloured 4-nitrophenol was
measured by the spectrophotometer at 412 nm for
3mins.PON1 was taken as 1 U/L when the rate of
formation of the 4-nitrophenol(substrate)was 1 micro
mol /min under the given assay conditions.

After three months of the statin therapy, blood
samples were again drawn from the subjects and
once again analysed for PON1 and LDL and HDL in
a similar manner.

To the best of the author’s knowledge, there exists
no available control serum for PON1 analysis. Frozen
aliquots of pooled samples were used as controls. A
single aliquot was analysed ten times to obtain the CV
%.A retained aliquot was run on the next day to test
the adequacy of the storage conditions. The serum
samples were stored at -80 °C for further reference.

Results and Analysis

The data thus generated was tabulated in Excel
sheets. The mean, median and standard deviation
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of the PON1,LDL and HDL, both before and after distribution determined.
starting statin therapy, were calculated and the

Table 1 showing the descriptive statistics of PON1, HDL and LDL.

PON1(IU/L) HDL (mgy/dl) LDL(mgy/dl)

Before After Before After Before After

therapy therapy therapy therapy therapy therapy
Mean 36.69 50.358 39.36 44.7 85.4 723
Median 29.39 40.655 35.25 43.5 80.3 68
Standard deviation 31.76 38.36 491 4.30 17.79 14.5
P --value <0.05 <0.001 <0.05
Distribution Non- Non-normal | Non-normal Non- Non-normal Non-

normal normal normal

HDL levels before and after therapy

PONT1 levels before and after therapy 16
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Figure 2: To show the levels of HDL before and

after 3 months of statin therapy.
Figure 1: To show the levels of Paraoxonase I

before and after 3 months of statin therapy.

Bar diagrams to show the alterations of HDL and Pon 1 levels before and after
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Figure 3: To compare the alterations of HDL and PON1 levels before and after 3 months of statin therapy.
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Figure 4: To show the alterations in the levels of
LDL before and after 3 months of statin therapy.

Discussion

A quick glance through the above tables and
figures throws up some interesting results.The mean
value of PON1 before statin therapy was 36.69 1U/1
and after 3 months of statin therapy was found to
be 50.35IU/L , an increases which is statistically
significant (P<0.05) . On the other hand , the mean
values of HDL increased from 35.25mg/dl in statin
naive patients to 44.7 mg/dl in those receiving statins
for 3 months .This increase in HDL was also found
to be statistically significant. (P<0.001). The mean
value of LDL, which is the major incriminating factor
for CAD decreased from 85.4 to 72.3 after 3 months
of administration of statins. This decrease was also
statistically significant (P<0.05).

PON1,nowclassifiedasanaryldialkylphosphatase
(EC 3.1.8.1) by the Enzyme Commission of the
International Union of Biochemistry and Molecular
Biology is a Ca2+-dependent lactonase associated
mostly with the small dense HDL3 subfraction.[®
101 A glycoprotein of approximately 354 amino acids,
PONI1 retains its hydrophobic signal sequence at the
amino terminal (barring the methionine) to help it
in its attachment with HDL.Of the three members of
the paraoxonase (PON) multigene family, PON1 and
PON2 are limited to HDL in their distribution , but
PON3 is also found in other cells. But, all the three
members, PON1,PON2 and PON3 are bestowed with
the ability to prevent oxidation of LDL, so they all
possess anti-atherogenic property.[t-14.

The antiatherosclerotic mechanisms of PON1

has been explained in several ways. PON1 was the
first enzyme shown to prevent /retard LDL oxidation
in vitro by Mackness.'>IThe enzyme was shown to
reduce both the oxidative stress of macrophages as
well as their ability to oxidise LDL. The underlying
mechanism is the hydrolysis of truncated fatty acids
fromphospholipid, cholesteryl ester, and triglycerides
whichactually produce substrates which can be
naturally degraded by PON1.1'617IThe LCAT enzyme
associated with HDL which is mainly responsible
for the reverse cholesterol transport, is susceptible
to oxidative stress. PON1 has been shown to prevent
this oxidative inactivation of LCAT thus prolonging
the duration for which that HDL can prevent LDL
oxidation.["®I0ther mechanisms include prevention
of LDL glycation!’®, normalization of endothelial
function®! and disposal of the apoptotic toxic
products.l??? In fact, low PON1 concentrations were
associated with major cardiovascular events (MACE;
i.e., death, M, stroke) in both primary and secondary

prevention cohorts.[?324]

It follows from the above discussion that PON1
activity is atheroprotective. Our subjects, when
enrolled into our study presented with symptoms of
CAD had low levels of PON1 alongwith dyslipidemia
(i.e HDL was low and LDL quite high). These patients
were prescribed statins and the serum PON1 and HDL
and LDL were again estimated after 3 months of statin
therapy. The results as presented above show that
there was a statistically significant increase in HDL
concentrations and a statistically significant decrease
in LDL after 3 months. The alterations in lipid profile
are predictable and supported by other studies.
But, the serum PON 1 concentration also showed a
statistically significant increase after three months
paralleling the increase in HDL. This encouraging
trend in PON1 may be explored as to its utility in
being used as a marker in the follow up of patients
of CAD. But our study was limited by a small sample
size (only 40 samples — this being a pilot study.). The
fact that there is a lacuna in our knowledge regarding
the regulatory pathways of PON1 in vivo is also a
major deterrent to the exploration of our hypothesis.

Limitations

There were a few limitations in our study. First
and foremost, the sample size was very small, but
this was intentionally maintained since the method
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of estimation of PON1 was entirely manual and
resources were poor. Secondly, to the best of author’s
knowledge no reference range of PON1 was available
.This makes it very difficult to objectively compare
the results across similar studies. It is therefore
suggested that larger population studies be planned
to determine the reference range of PON1.

Conclusion

It may be concluded from the above study
that the activity of PON1 may be used to indicate
the changes in the lipid profile in the follow up of
patients of CAD being treated with statins. It is
however necessary to conduct larger, well designed
studies to explore whether it may be used as a marker
better than HDL in the follow up of these patients and
whether it is practically feasible in clinical practice.
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