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Background: Ceruloplasmin (CP) is a copper-containing glycoprotein found in the globulin portion of human blood serum 2. CP,
a glycoprotein secreted by hepatocytes, carries more than 90% of copper in the bloodstream of healthy people. CP is an effective
antioxidant that prevents lipid peroxidation by removing oxygen. CP inhibits lipid peroxidation initiation. CP has function also known
as an extracellular superoxide dismutase species (SOD) that neutralizes radicals of superoxide anions. Aims: The aim of this study is
to understand the status of CP in chronic liver disease (CLD) patients, which could yield important information regarding the overall
oxidative stress and iron storage. Out of the total 86 samples, 50 samples were patients who have been diagnosed with CLD, especially
chronic hepatitis B virus (HBV) and hepatitis C virus (HCV), collected from the Center of Internal Medicine and Cardiology in
Marjan Teaching Hospital in Hillah city, Babylon Province, Iraq and other samples were healthy controls. Materials and Methods: The
CP oxidase activity test was processed by PPD buffer oxidation. Ferritin concentration was tested by enzyme-linked immunosorbent
assay. Results: There were no significant differences in levels of ferritin between HBV and HCV patient groups, but there are slight
increases in the mean of CP activity in the HCV patients. A positive significant correlation was observed between CP activity and
ferritin. Conclusion: 1. CP activity increases in CLD patient and in HCV more than HBV. 2. CP activity is affected by viral load so
it increases in positive viral load patients compared with negative viral load patients. 3. There was a positive correlation between CP
activity and ferritin. 4. Serum ferritin is not affected by CLD.
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INTRODUCTION Fe3+, and CP is the most widely known ferroxidase found
in blood plasma.® CP main function is to promote the
iron redox transitions necessary for iron transportation by
membranes of transferrin/transferrin receptor-mediated.
As a multi-copper-oxidase, the CP is capable by type I Cu
ions in domains 2, 4, and 6 of accepting electrons and
then supplies them to the trinuclear Cu-cluster in which
O, binds and reduced to produce two H,O molecules.)
CP can suppress reactive oxygen species produced
through the ferrous ion mediation, so it is an excellent
antioxidant in the body. Meanwhile, CP may also decrease

Ceruloplasmin (CP) is a copper-containing glycoprotein
found in the globulin portion of human blood serum 2. It
has a molecular mass of 132 kDa.l' CP, a glycoprotein
secreted by hepatocytes, carries more than 90% of the
copper in the bloodstream of healthy people. According
to studies, CP is an effective antioxidant that prevents lipid
peroxidation by removing oxygen.” The unique feature of
CP is that it is the only ferroxidase present in a soluble
status. This allows CP to perform various fundamental
and systemic functions as almost an available protein
in the bloodstream. As a consequence of their essential
function in exporting and detoxifying iron, CP mRNA
transcription, and so production under iron deficiency
and oxidative stress, is up-regulated.® CP actually acts by
matching up to various Cu sites on multiple substrates.
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metal toxicity through the tissue of the body in order to
avoid tissue and function defects by antioxidation.l) CP
has the association of the Haber—Weiss reaction with
hydroxyl radical’s production, which then inhibits lipid
peroxidation initiation. CP has enzymatic function also
known as extracellular superoxide dismutase species
(SOD) that neutralizes radicals of superoxide anions.!
CP has also been shown that it, like superoxide dismutase
(SOD), also suppresses xanthine oxidase. This carries out
radical anion removing; SOD can scavenge O* generated
from reduction to H,O, and Fenton reaction subsequently
submitted to Fe ** (Fe ** + H,O,—Fe ** + OH - + OH ).
CP finally binds to Fe** and oxidizes Fe** to Fe¥*, taking
property of ferroxidase activity and eventually eliminating
the product of this reaction.® Nitric oxide production is
used to battle free radicals which can also stimulate CP by
triggering the nitric oxide synthase enzymes expression in
the cell that can substantially suppress lipid peroxidation,
further reducing the efficient hydrolysis of red blood cells
induced by Cu*? ions.”! Our goal was to develop a model
based on the integration of routine clinical parameters
with the activity of CP and ferritin to accurately know
the effect of chronic liver disease (CLD) on the activity
of CP and also to understand the status of CP in CLD
patients, which could yield important information
regarding the overall oxidative stress and iron storage
and its management as a biomarker to predict fibrosis or
cirrhosis.

MarteriaLs AND MEeTHODS

Out of a total of 86 samples, 50 samples included patients
who have been diagnosed with CLD, especially chronic
hepatitis B virus (HBV) and hepatitis C virus (HCV),
collected from the Center of Internal Medicine and
Cardiology in Marjan Teaching Hospital in Hilla city,
Babylon Province, Iraq during October 2020-April 2021.
In accordance with the background inspection and clinical
and biochemical investigations, patients are already
diagnosed with CLD by the physician. A second group of
generally healthy people was included as the control group
(36). Each patient’s history, including their ages, length of
disease, and medical history, was collected. The samples
were split into two groups: patient and control groups.

The CP oxidase activity test was processed by PPD buffer
oxidation under certain conditions such as pH, time, and
temperature, similar to the method of Sunderman ez al."”

Ferritin concentration was tested by an enzyme-linked
immunosorbent assay kit from company Bioassay (China).

Ethical consideration

The study was conducted in accordance with the ethical
principles that have their origin in Declaration of Helsinki.
It was carried out with patients’ verbal and analytical
approval before the sample was taken. The study protocol

and subject information and consent form were reviewed
and approved by a local Ethics Committee.

ResuLts

In this study, 50 patients with CLD were enrolled, with
33 cases of HCV (66%) and 17 cases of HBV (34%). The
results in Table 1 showed that there were no significant
differences in the ferritin concentration between HBV
and HCV patient groups, but there is a slight increase
in the mean of CP activity in HCV patients (46.0688 =+
19.7557), which is considered to be statistically significant
(P-value=0.004).

For patients who took antiviral drug, viral load became
zero and labeled as negative viral load, whereas patients
who have viral load are labeled as positive in both types of
hepatitis (B and C).

The parameters including CP activity and ferritin were
compared between patients with positive and negative
viral loads. Table 2 shows that there were no significant
differences in levels of ferritin between patients with
positive and negative viral loads, but there is an increase
in the mean of CP activity in the positive viral load
patients, which is considered to be statistically significant
(P-value=0.004).

HBV patients

The parameters including activity and ferritin compared
between HBV patients with viral load >300 and <300 in
Table 3 show that there were no significant differences in
the concentration of ferritin between HBV patients with
viral load more and less than 300, but there is a slight
decrease in the mean of CP activity in patients with HBV
viral load >300, which is considered to be statistically
significant (P-value=0.01).

HCV patients

The parameters including CP activity and ferritin
compared between HCV patients with viral load >10,000
and <10000 in Table 4 show that there were no significant
differences in the concentration of ferritin between HCV
patients with viral load more and less than 10,000, but

Table 1: Different levels of CP activity and ferritin between
patient groups

Parameter Study group No. Mean = SD P-value
CP activity (mg/ Hepatitis B 17 39.6812 % 14.4601 0.004
dL) patients
Hepatitis C 33 46.0688 £ 19.7557
patients
Ferritin (ng/dL) Hepatitis B 17 75.6471 £ 22.21751 0.717
patients
Hepatitis C 33 73.4545£19.0412
patients
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Table 2: Different levels of CP activity and ferritin between
patient-positive viral load and -negative viral load

Parameter Study group No. Mean = SD P-value

47.3763 £18.2266  0.004
28.3889 £9.2697

74.5500 £ 21.89831  0.754
72.2222 £ 3.52767

CP activity Positive viral load 40
(mg/dL)

Ferritin

Negative viral load 10
Positive viral load 40
Negative viral load 10

Table 3: Different levels of CP activity and ferritin between
HBV patients with viral load more and less than 300

Parameter  Study group  No. Mean = SD P-value
CP activity ~ HBV viral 5 36.8800 + 3.67655 0.01
(mg/dL) load >300
HBV viral 7 51.4971 + 14.0489
load <300
Ferritin HBYV viral 5 69.2000 £ 9.78264 0.319
load >300
HBV viral 7 84.4286 + 27.80202
load <300

Table 4: Different levels of CP activity and ferritin between
HCV patients with viral load more and less than 10,000

Parameter Study group No. Mean = SD  P-value
CP activity ~ HCV viral 13 57.3624 +21.94939  0.003
(mg/dL) load >10,000
HCV viral 15 38.5907 + 15.02296
load <10,000
Ferritin HCV viral 13 78.769 2+ 23.59786  0.213
load >10,000
HCV viral 15 66.400 * 18.415
load <10,000

there was an increase in the mean of CP activity in patients
with HCV with viral load >10,000, which is considered to
be statistically significant (P-value=0.003).

Parameter correlations

A positive significant correlation was observed between
CP activity and ferritin at P < 0.01, which is equal to 0.002
at r2=0.16, as show in Figure 1.

Discussion

CP is synthesized in the liver in apo (devoid of copper)
and holo (replete with copper) forms in more or less equal
quantities.'"!! The /olo form, which is a functional CP
enzyme, has a half-life of ~ 5 days,l'’” whereas that of the
apo form is estimated to be <6 h.!'¥l Ebara et al.'¥ showed
that copper level in liver parenchyma was higher in HCV-
positive patients with chronic hepatitis or cirrhosis,
which leads to increased oxidation activity function of
CP. It is hypothesized that increases in liver copper result
in enhanced metalation of the CP protein, leading to a
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Figure 1: Correlation between ferritin and CP activity

higher proportion of the /olo form of the enzyme,!
and this hepatic copper overload may contribute to the
development of hepatocellular carcinoma.!¥

CP was a new marker, negatively correlated with liver
fibrosis and recommended to consider as a biomarker for
liver fibrosis. The mechanism whereby CP decreases during
fibrosis increase could be due to a selective decrease of
hepatocyte synthesis.'! It was found in the previous study
that there were no relations between CP concentration
and CLD that is caused by HBV and HCV; in addition,
a novel increase in CP activity of HCV patients was
found when compared with HBV patients.!'” Also, the
advancement of imaging techniques such as transient
elastography, acoustic power impulsion,!' ultrasound
(US), computed tomography,'” and magnetic resonance
imaging (MRI) has in some ways been supplemented
with liver biopsy (MRI).2% However, high costs of (or
limited access to) advanced imaging techniques in the
evaluation of liver fibrosis in developing countries can be
an additional limitation, which may prevent their use. In
addition, a novel technique for predicting liver fibrosis in
CHB patients with normal or minimally increased ALT
was established on the basis of routine serum markers
(especially GGT plus CP levels).' To the best of our
knowledge, this is the first study to explore the importance
of CP oxidase activity in CLD patients in Babylon,
including CHB and CHC at various stages of treatment.
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