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Abstract

The objective of this study was to determine the levels of trace elements (copper Cu, zinc Zn,

ferrous Fe and selenium Se) in the sera of (20) uninfected control persons, (20) chronic

hepatitis B (CHB) patients and (20) Hepatitis B virus (HBV) carrier. Data showed a

significant increase in the mean values of Cu in (CHB) patients (1.58 ± 0.728 ppm) as

compared to uninfected control persons (0.513 ± 0.24 ppm), and a significant decrease in the

mean values of Zn and Se in (CHB) patients (0.34 ± 0.22 ppm) and (0.042 ± 0.014 ppm) as

compared to uninfected control persons (0.88 ± 0.17 ppm) and (0.059 ± 0.008 ppm)

respectively. While the mean values of Fe in (CHB) patients (1.211 ± 0.26 ppm) and

uninfected control persons (1.272 ± 0.27 ppm) show no significant differences. Regarding

(HBV) carrier group the mean values of Cu, Zn, Fe and Se were (0.543 ± 0.203 ppm), (0.89 ±

0.16 ppm), (1.252 ± 0.21 ppm) and (0.058 ± 0.009 ppm) respectively, these results show no

significant differences as compared to uninfected control group (0.513 ± 0.24 ppm), (0.88 ±

0.17 ppm), (1.272 ± 0.27 ppm) and (0.059 ± 0.008 ppm) with a (p values), (0.7), (0.7), (0.8)

and (0.6) respectively.

Key Words: CHB, HBV, serum (Copper, Zinc, Ferrous and Selenium), Atomic Absorption

Spectroscopy (AAS)
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Introduction

Viral hepatitis is a major human health problem worldwide[1]. It is estimated that 40% of

the world’s population has had contact with or are carriers of the hepatitis B virus (HBV)[2].

About 2 billion people are infected with HBV worldwide, 360 million of them suffer from

chronic HBV infection resulting in over 520 000 deaths each year (50000 from acute hepatitis

B and 470000 from cirrhosis or liver cancer)[3]. There is a wide range of HBV prevalence

rates in different parts of the world. HBV prevalence varies from 0.1% up to 20%. Low

prevalence areas (0.1-2%), intermediate prevalence areas (3-5%) and high prevalence areas

(10-20%)[4].

Iraq is among the intermediate HBV endemic countries, because the carrier rate of HBV is

between (3-4.5%) among normal population and (2-3%) among healthy blood donors[5].

Lower carrier   rate was detected in the last (10 years) among Iraqi blood donors (1-2%)[6].

The incidence of new infections has decreased in most developed countries, most likely due

to the implementation of vaccination strategies [7]. Although the incidence of acute HBV

infection has decreased in most countries due to the implementation of vaccination programs,

HBV-related complications such as cancers and deaths have been on the increase [8]. Reasons

might be the delay of vaccination effects, improved diagnosis, and better documentation of

HBV cases. Although a drop in prevalence has been observed in many countries, estimates

are difficult due to a continuously growing migration from high or medium prevalence areas

to low prevalence areas[9].

Trace elements exist in very low concentrations in the body and consist of 0.01 % of total

body weight[10]. These elements are involved in chronic liver diseases because these elements

may have a direct hepatic toxicity or may be decreased as a consequence of impaired liver

function[11]). Selenium is a key nutrient in counteracting certain viral infections[12]. Decreased

plasma selenium levels in patients with chronic hepatitis virus infection increased the risk of

hepatocellular carcinoma[13]. Zinc (Zn) is a micronutrient influencing growth and affecting the

development and integrity of the immune system[14]. It has a critical role for the function of

over 300 enzymes[15]. Furthermore, it plays an important role in function of the liver. There

are hepatic and extrahepatic actions for Zn in the prevention of alcoholic liver injury[16].

Copper is an essential cofactor for many enzymes critical for cellular oxidation. Ferrous
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enable iron to participate in oxidation/reduction reactions that are essential to energy

metabolism, approximately 2mg/day are directly absorbed across the gastrointestinal tract

daily and incorporated into blood, serum, liver, brain, muscle, and kidney. Iron is primarily

stored in liver, spleen, and bone marrow. The aim of this study was to determine the levels of

trace elements (Cu, Zn, Fe and Se) in the sera of Iraqi (CHB) patients and (HBV) carrier.

Materials and Methods

All common laboratory chemicals and reagents were of analar grade. The study was

conducted in the Ministry of Health/ Central Public Health Laboratories/ Viral Hepatitis

Referral Laboratory. The study groups comprised 20 Chronic hepatitis B (CHB) patients that

included 14 males and 6 females (aged 35.85 ± 11.3 years), ranging between 18 and 55 years,

20 healthy HBV carrier that included 17 males and 3 females (aged 30.7 ± 6.98 years),

ranging between 20 and 45 years and 20 healthy volunteers as control group that included 13

males and 7 females (aged 34.8 ± 12.8 years), ranging between 15 and 60 as a control group.

From each subject included in this study, five to ten ml of blood was collected by vein

puncture using disposable syringes. The blood was placed in plastic disposable plain tubes,

and allowed to clot at room temperature and serum was separated by centrifugation at 1500xg

for 5 min, then stored and frozen at (– 20oC)[17].  Serum and all reagents were allowed to stand

at room temperature before use in the test. Table (1) shows the Features of the subjects in the

study.

Patients with chronic hepatitis B were diagnosed based on biochemical and virological

evidence that included Total serum bilirubin (TSB) determined by applying a modified

method of Jendrassik and Grof (1938)[18], serum alanine aminotransferase (ALT) estimated

according to the colorimetric method of Reitman and Frankel (1957)[19]. HBsAg, Anti-HBs,

Anti-HBc and Anti-HBc IgM by Enzyme Linked Immunosorbent Assay (ELISA) techniques.

HBsAg positive for more than 6 months was considered as chronic hepatitis.

Trace elements (Cu, Zn, Fe and Se) were assessed in this study using Atomic Absorption

spectrophotometer (AAS). Optimum working conditions are given in table (2).
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Sample digestion

One ml of serum was transferred to a Teflon  beaker and 10 ml of concentrated nitric acid

and 2.5 ml concentrate perchloric acid were added. The sample was then brought very slowly

to boiling on a hot plate and heated to dryness. If sample blackening occurred during the

fuming stage, nitric acid was added drop wise, then the sample was cooled, dissolved again in

distilled water and concentrated HCl (10:1) and brought to a volume of 25 ml in a volumetric

flask. The solution was analyzed against calibration curves [20].

Statistical Analysis

The results for the determination the level of some trace elements were analyzed

statistically. Values were expressed as a mean ± SD. The level of significance was determined

by student’s t-test- when the P value was equal to or less than 0.05 the difference between the

two groups was considered statistically significant [21].

Results and discussion

In this study, we aimed to investigate the importance of some trace elements in (CHB)

patients and healthy HBV carrier. Chronic hepatitis is insidious, in that the primary clinical

signs are not readily evident until a well established pathogenic process has developed. Table

(3) summarize the levels of (Cu, Zn, Fe and Se) trace elements in sera of CHB patients and

control group. Data revealed that the mean values of Cu levels (1.58 ± 0.728 ppm) were

significantly increased as compared to control group (0.513 ± 0.24 ppm) and p value was

(P<0.01). These elevated serum Cu levels indicate an alteration of Cu metabolism during the

acute phase of uncomplicated hepatitis [22]. It may be resulted from defense strategies of

organism and induced by hormone like substances[23]. While the mean values of Zn & Se

levels (0.34 ± 0.22 ppm) and (0.042 ± 0.014 ppm) respectively, were significantly decreased

in sera of CHB patients as compared to their levels (0.88 ± 0.17 ppm) and (0.059 ± 0.008

ppm) respectively in the control group and p values were (P<0.01) and (P<0.05) respectively.



Determination the level of some trace elements
in sera of Iraqi patients with Viral Hepatitis B infection

Maysoon K. AL-Shakl

190Vol: 7 No: 2, April 2011 ISSN: 2222-8373

Zn is an essential element that is found in all cells. It stimulates the activity of over 300

enzymes [24] and binds to several viruses. The reduced zinc concentration indicates the

severity of liver damage[25]. Kalkan et al.[26] have reported that Zn concentration associated

with viral hepatitis decrease with the development of hepatitis patients; it reveals that Cu

concentration increases statistically while Zn, Se level decreases. Decrease in serum Se might

indicate the development and progression of HBV. It also links to the disease progress of

some viral agents in relation to the biosynthesis of selenoproteins[27] and decrease in serum Se

significantly increases the risk of cancer mortality[28]. Declining serum Se might involve

reduced biosynthesis of the hepatically derived Se transport protein selenoprotein P (SePP)

for its human promoter is negatively regulated by proinflammatory cytokines in vitro[29]. The

mean values of Fe in (CHB) patients (1.211 ± 0.26 ppm) and in control group (1.272 ± 0.27

ppm) show no significant differences with a p value (0.8).

Table (4) summarize the levels of (Cu, Zn, Fe and Se) trace elements in sera of CHB

patients and HBV carrier. Data shows that the mean values of Cu levels (1.58 ± 0.728 ppm)

were significantly increased as compared to HBV carrier (0.543 ± 0.203 ppm) and p value

was (P<0.01). While the mean values of Zn & Se levels (0.34 ± 0.22 ppm) and (0.042 ± 0.014

ppm) respectively, were significantly decreased in sera of CHB patients as compared to their

levels (0.89 ± 0.16 ppm) and (0.058 ± 0.009 ppm) respectively in the HBV carrier and p

values were (P<0.01) and (P<0.05) respectively. The mean values of Fe in (CHB) patients

(1.211 ± 0.26 ppm) and HBV carrier (1.252 ± 0.21 ppm) show no significant differences with

a p value (0.7).

Table (5) summarize the levels of (Cu, Zn, Fe and Se) trace elements in sera of HBV

carrier and control group. Data revealed that the mean values of Cu, Zn, Fe and Se among

(HBV) carrier were (0.543 ± 0.203 ppm), (0.89 ± 0.16 ppm), (1.252 ± 0.21 ppm) and (0.058 ±

0.009 ppm) respectively, these results show no significant differences as compared to control

group (0.513 ± 0.24 ppm), (0.88 ± 0.17 ppm), (1.272 ± 0.27 ppm) and (0.059 ± 0.008 ppm)

with a (P values), (0.7), (0.7), (0.8) and (0.6) respectively. We could explain these result

according to the natural history of HBV carrier state depending on the fact that HBV carrier

discovered accidently (i.e when person attended to blood donation), and the virological

markers testing profile shows no active viral replication.
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Conclusions

Atomic absorption determination of (Cu, Zn, Fe and Se) have proved to be simple and

effective way to find contents levels of these elements in blood serum of (CHB) patients. The

results presented in this work show statistically significant increased in Cu levels in sera of

(CHB) patients in comparison to control groups. While show statistically significant

decreased in Zn and Se levels in sera of (CHB) patients in comparison to control groups.

There is no significant differences between  HBV carrier and control group regarding the

trace elements (Cu, Zn, Fe and Se) estimated in our study.
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Table (1) Age and gender distribution of CHB Patients, healthy HBV carrier and control group.

Groups Gender M/F Age (years)

No Mean± SD Range

CHB Patients 14/6 20 35.85±11.3 18-55

HBV carrier 17/3 20 30.7±6.98 20-45

Control 13/7 20 34.8±12.8 15-60

Table (2): Optimum-working conditions for flame AAS of the elements (Cu, Zn, Fe and Se).

Table (3): The trace element levels in sera of CHB Patients and control group.

Element Groups No. Mean ± SD (ppm) P value

Cu CHB Patient 20 1.58 ± 0.728
˂ 0.01

Control 20 0.513 ± 0.24

Zn CHB Patient 20 0.34 ± 0.22
˂ 0.01Control 20 0.88 ± 0.17

Fe CHB Patient 20 1.211 ± 0.26
0.8

Control 20 1.272 ± 0.27

Se CHB Patient 20 0.042 ± 0.014
˂ 0.05

Control 20 0.059 ± 0.008

Element Wave length

(nm)

Slit width

(nm)

Fuel flow

(L/min)

Oxidant flow

(L/min)

Cu 324.7 0.5 2.0 10.0

Zn 213.9 0.5 2.0 10.0

Fe 248.3 0.2 2.0 10.0

Se 196.0 1.0 2.0 10.0
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Table (4): The trace element levels in sera of CHB Patients and healthy HBV carrier.

Element Groups No. Mean ± SD (ppm) P value

Cu CHB Patient 20 1.58 ± 0.728
˂ 0.01

HBV carrier 20 0.543 ± 0.203

Zn CHB Patient 20 0.34 ± 0.22
˂ 0.01HBV carrier 20 0.89 ± 0.16

Fe CHB Patient 20 1.211 ± 0.26
0.7

HBV carrier 20 1.252 ± 0.21

Se CHB Patient 20 0.042 ± 0.014
˂ 0.05

HBV carrier 20 0.058 ± 0.009

Table (5): The trace element levels in sera of healthy HBV carrier and control group.

Element Groups No. Mean ± SD (ppm) P value

Cu HBV carrier 20 0.543 ± 0.203
0.7

Control 20 0.513 ± 0.24

Zn HBV carrier 20 0.89 ± 0.16
0.7Control 20 0.88 ± 0.17

Fe HBV carrier 20 1.252 ± 0.21
0.8

Control 20 1.272 ± 0.27

Se HBV carrier 20 0.058 ± 0.009
0.6

Control 20 0.059 ± 0.008


