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Serum paraoxonase — Marker of alcoholic liver cirrhosis
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Abstract

Serum Paraoxonase is an esterase, along with Apolipoprotein Al and Clusterin (Apolipoprotein J), PON 1 is associated with
HDL. This study was done to assess the significance of serum Paraoxonase as an biomarker along with standard liver function
tests in evaluating alcoholic cirrhosis. Serum Paraoxonase levels was estimated in 30 patients diagnosed with alcoholic cirrhosis
and 30 healthy blood donors. Paraoxonase levels were significantly lower in cases as compared with controls (P<0.0001). The
ROC showed 100% sensitivity of PON 1 and specificity equivalent to that of bilirubin, ALT, AST in alcoholic cirrhosis.
Conclusion : Serum Paraoxonase is sensitive marker for patients with alcoholic liver disease and oxidative stress and should be

included as an additional parameter along with the other parameters in liver function tests.
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Introduction

Liver plays an important role in metabolism,
detoxification and excretion of many xenobiotic
compounds. Although viral infection is one of the main
causes of liver injury, xenobiotics, excessive drug
therapy, environmental pollutants and chronic alcohol
ingestion can also cause hepatic injury.® Most of these
have been reported to generate free radicals and
reactive oxygen species which are the major etiologic
factors in liver pathogenesis.?

The major primary diseases of the liver are viral
hepatitis, alcoholic liver diseases, non- alcoholic fatty
liver diseases and hepatocellular carcinoma.® lron
overload, copper overload, chronic ethanol
consumption, non-alcoholic steatohepatitis and viral
hepatitis are all associated with cellular oxidative
constituent damage.*

Paraoxonase is an enzyme, has 3 isoenzymes
named PON 1, PON 2 and PON 3 located on
chromosome 7g21.3-22.1.5 It was first recognized by its
hydrolytic activity on organophoshorous compounds
such as Paraoxon.® It is considered that it might have a
role in antioxidant system of an organism, due to its
ability to hydrolyse lipid peroxides and homocysteine-
thiolactone.”

Liver plays an integral part in the synthesis and
metabolism of plasma lipoproteins.® It plays a key role
in the synthesis of serum PON1 and the gene
expression has been confined only to the liver.® Also,
properties shared by hepatic and serum PON1 are
identical, as elucidated by in vitro biochemical tests.%
Hence these observations raise a question on the utility
of the measurement of serum PONL1 activity as an index
of liver function status.

Aims and Objectives

1. Whether Liver diseases produce any changes in
levels of serum Paraoxonase as liver is the major
site of production.

2. To assess the activity of serum Paraoxonase in
alcoholic cirrhosis.

Materials and Methods

Setting: A case control study was conducted in the

Department of Biochemistry, Osmania General

Hospital, Hyderabad. Ethical issues involved in the

project were reviewed and approved by Ethics

Scientific Committee of Osmania Medical College.

Consent to withdraw blood from patients was taken

after explaining the nature of the study being

undertaken.

Sources of Sample and Data:

1. Department of Biochemistry, Osmania General
Hospital.

2. Department of
Institute.

3. Department
Hospital.

4. Department of Liver Care Unit, Osmania General
Hospital.

Cases: Patients diagnosed as cirrhosis of liver, with or

without any associated co-morbidities were taken as

cases.

Controls: Healthy voluntary blood donors were taken

as controls.

Sample Collection: Blood samples were collected by

venipuncture with strict aseptic precaution. 5ml of

blood was taken in plain vacutainer. All the blood

samples were centrifuged at 3000 rpm for 10 minutes

and serum separated. One part of the serum sample was

Biochemistry, MNJ Cancer

of Medicine, Osmania General
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taken for analysis of Liver parameters which includes
Total Bilirubin, Direct Bilirubin, AST, ALT, ALP,
Total protein and Albumin and another part was stored
at -20°C for PON 1 analysis later. Grossly hemolyzed
and lipemic samples were excluded.

Biochemical Parameters: The test parameters
included in liver function test are total bilirubin (Diazo
method of Pearlman and Lee), Direct bilirubin (Diazo
method of Pearlman and Lee), Aspartate transaminase
(Modified IFCC), Alanine transaminase (Modified
IFCC), Alkaline Phosphatase (Kinetic method
recommended by IFCC), total proteins (Biuret method
introduced by Kingsley and modified by Henry) and
Albumin (Doumas et al using BCG). All the parameters
were performed on Transasia chem 5 semi-autoanalyzer
using Erba path reagents.

Sigma Aldrich Chemicals. 250ul of 1 in 20 prediluted
serum and 2ml Tris HCI (256mM pH 7.4 25°C)
containing 1mM CacCl,, 5% methanol and 0.625mM 4-
nitrophenylacetate. Rate of generation of 4-nitrophenol
was determined at 402nm.*! (g40,= 14000 M-tcm* at pH
7.4). Kinetic curves were linear for 1 min.

Statistical Analysis

The data was analyzed using Graph Pad Prism
Demo and software version 6 and the results were
expressed as Mean and Standard deviation of various
parameter. A P value <0.05 was considered to be
statistically significant. ROC curve analysis was done
to assess maximum sensitivity and maximum
specificity and diagnostic efficiency.

Serum  PON was estimated wusing 4- Results
nitrophenylacetate as substrate. It was acquired from
Table 1
Parameters Controls Cases
MEAN £ S.D MEAN £ S.D
Total Bilirubin 0.82 £ 0.51 7.2+8.0
Direct Bilirubin 0.36 £ 0.31 2.93+2.93
AST 27.7+13.44 112.7+ 118
ALT 24.31 £ 14.36 55.65 + 38.23
ALP 70.63 + 15.01 93.53 + 31.06
Total proteins 7.21+£0.96 6.13+£2.2
Albumin 43+0.72 2.43+1.04
PON 988 + 238 306.9 £ 192.5
Table 2: Sensitivity, specificity and best cutoff value in discriminating cases and controls
Total Direct AST ALT ALP Total Albumin | PON1
Bilirubin | Bilirubin protein
Sensitivity 87.10 96.67 70.97 | 58.06 76.67 58.06 77.42 93.55
Specificity 93.33 83.33 96.67 | 96.55 66.67 93.33 100 100
BCV > 1.455 > 0.45 >525 | >455 | >76.5 <6.100 <3.35 <581.9

Table 3: Area under curve (AUC), Diagnostic efficiency (DE) and significance

analyzed parameters in cases and controls

(P value) in discriminating

Total Direct AST ALT ALP Total | Albumin | PON1
Bilirubin | Bilirubin protein
AUC 0.9495 0.9452 0.8828 0.7547 | 0.7628 | 0.7032 | 0.9172 0.9796
DE 91.6 86.6 84.9 76.6 71.6 76.6 89.9 98.3
P Value <0.0001 | <0.0001 | <0.0001 | 0.0007 | 0.0005 | 0.0064 | <0.0001 | <0.0001
Discussion promoting an inflammatory reaction in ALD has

The most important causes of liver diseases are
alcohol abuse, obesity and viral infections.'? Alcoholic
liver disease (ALD) encompasses a broad spectrum of
hepatic alterations ranging from steatosis and minimal
injury to advanced fibrosis and cirrhosis.’®* The
involvement of oxidative injury in ethanol toxicity has
emerged from reports showing that alcohol-fed animals
and patients with ALD present with high content of
lipid peroxidation products in their livers and in their
circulation.’* The possible role of oxidative stress in

emerged from the observation that lipid peroxidation
end-products are able to develop an immune
response'®® and that liver-associated lymphocytes
isolated from ethanol-fed rats have an increased
capacity to secrete pro-inflammatory cytokines.'’
Ethanol-induced lipid peroxidation also increases the
production of the pro-fibrogenetic tissue growth factor
B-1 by Kupffer cells® and the expression of the
collagen a2(1) gene by activated stellate cells.?®
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The enzyme paraoxonase (PON) has esterase and
lactonase activity? and is involved in protection against
xenobiotic toxicity.?* PONs reduce LDL oxidation,?
but PON2 decreases cellular oxidative stress and even
prevents apoptosis in vascular endothelial cells?® PON
lis extensively studied enzyme and altered values of it
has been reported in several diseases with oxidative
stress.

The present study was done to support the fact that
PONL is a good sensitive indicator of Liver damage due
to oxidative stress incurred during alcohol abuse.

From Table 1 it is evident that PON 1 levels alter
along with other standard Liver parameters when a
pathological event occurs

ROC analysis as presented in Table 2 shows that it
exhibits the highest sensitivity (93.55%) when
compared with standard liver parameters and specificity
is equivalent to Albumin (100%) and superior to other
parameters.

Ferré et al. (2002),2* found similar results in a
prospective cohort study of 175 patients with chronic
liver disease, in which Serum ALT, AST, Bilirubin and
ALP were elevated in patients with chronic hepatitis
and cirrhosis (p<0.001). P-value with respect to total
proteins was non-significant in chronic hepatitis
patients but significant in cirrhosis patients (<0.01).
Albumin was decreased in both the groups, more so in
cirrhotic patients.

PON 1 shows better diagnostic efficiency (98.3)
than the other parameters in discriminating between
cases and controls and a significant P- value which is
equivalent to Bilirubin and AST.

In the same study Ferré et al. (2002) ROC analysis
supported the proposition that the measurement of
baseline serum PONL1 activity is a good candidate for
inclusion among those used to evaluate liver damage.
Its diagnostic accuracy is equivalent to that of ALT in
patients with chronic hepatitis and far superior to that of
the other tests in patients with cirrhosis.

Marsillach et al. 2007 demonstrated that serum
PONL1 activity was decreased in alcoholic patients, and
that the magnitude of the alteration was related to the
degree of liver damage.

In the present study several mechanisms may be
proposed to explain the decrease of serum PON 1
activity in chronic liver diseases.

First, these patients present with an increased free
radical production, and it has been previously reported
that PON 1 is inactivated after hydrolyzing lipid
peroxides (Aviram et al. 1999).%

Second, alterations in HDL structure and
composition can affect PON1 activity (Deakin et al.
2002; James and Deakin, 2004).2"%8

It is widely accepted that the present non — invasive
tests for liver function are of low sensitivities to know
the presence or absence of liver disease with oxidative
stress and finding a reliable one of clinical value is an
ongoing research. Most of the studies suggest that

measurement of serum PON1 activity may add
additional information without altering the specificity
and at the same time increasing the sensitivity when
amongst the other tests included in Liver function.
(Ferré et al. 2002; Marsillach et al. 2007; Camps et al.
2007).24,25,29

The main drawback is that the use of toxic and
unstable substrates to measure PON1 activity hampers
the implementation of this assay in routine practice.
However, the recent development of new assays for
serum PON1 measurement by using non-toxic
substrates, such as the lactonase assay employing 5-
thiobutyl butyrolactone (TBBL), makes this proposal
closer to a practical development. (Marsillach et al.
2008).%0

However a practical result of the present study is
the demonstration that the relatively simple PON 1
activity measurement could significantly improve the
current efficacy of the laboratory’s evaluation of
patients with suspected liver disease.
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