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ABSTRACT 

    Chronic Hepatitis B  is a major global health problem worldwide, However, two 

Billion People could be infected with this disease Worldwide. Living organisms 

require varying amounts of heavy metals. Such as manganese(Mn), cobalt(Co) and 

zinc(Zn). Some heavy metals have bio-importance, but the bio toxic effects of many 

of them in human biochemistry are of great concern.  Heavy metals are essential 

micronutrients involved in many metabolic processes. One hundred sixty patient 

samples and thirty healthy individuals were investigated in this study. All  patients 

included in this research are tested positive for the HBSAg test and their specimens 

were examined by profile test which includes (HBS Ab, HBe Ag, HBe  Ab, HBc Ab 

,(IgM-IgG), HCV and HIV) and also viral load (HBV PCR) with unit (copies/ml) 

were carried to test the patients sera. Manganese, chromium, cobalt, and nickel have 

levels were determined by using inductively Coupled plasma- Mass spectrometry 

(ICP-MS). Results show a significant increase in the concentration of manganese, 

chromium, cobalt, and nickel  in serum of patients with chronic hepatitis B compared 
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to healthy individuals. We conclude that hepatitis B may affect the level of studied 

elements in patients infected with HBV. 

 INTRODUCTION  

      Hepatitis B is an infectious disease caused by the hepatitis B virus (HBV) that 

affects the liver. The clinical result of infection is related to immune response (8). The 

disease may develop to liver carcinoma during infection. An estimated 350 million 

people worldwide are chronically infected with HBV (19). In the United States, there 

are about 1.25 million hepatitis B carriers and it is estimated that approximately 75% 

of the hepatitis B carriers live in Asia and Africa (1). Many studies showed that the 

suffusion of HBV infection has reduced from 4.1% to less than 1% in the period of 

the form 1970 to 1990  In Iraq (5, 3).       

    Heavy metals could adversely affect the male reproductive system, either by 

causing hypothalamic-pituitary axis disruption or by directly affecting 

spermatogenesis, resulting in impair semen quality (27) .  The main problem with 

heavy metals in our bodies is their ability to bio-accumulate (21). The metals will not 

be cleared by the system unless some type of intervention is used to chelate the metals 

and flush them out. There are some heavy metal toxicities that are more prevalent 

than others, like mercury from dental fillings and lead from lead pipes and paint (13).  

     Manganese is located mainly in the mitochondria. It is a constituent of many 

important metalloenzymes like superoxide dismutase, pyruvate carboxylase, arginase, 

and glycosyltransferase. It is absorbed in small intestine, then bound to albumin in 

circulation and is transported to the liver and excreted in bile (6).   Manganese is an 

antioxidant nutrient and is important in the breakdown of amino acids and the 

production of energy. It is essentially required for the metabolism of vitamin B1, C, 

and E and for the activation of various enzymes which are important for proper 
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digestion and utilization of foods (25).   Chromium is an essential nutrient required by 

the human body to promote the action of insulin in body tissues, so that the body can 

use sugars, proteins, and fats (22). In humans, systemic effects have been reported to 

occur in the airways, cardiovascular system, kidneys and liver (16). Cobalt is required 

as a constituent of vitamin B12 (22). In addition to its role in vitamin B12, Cobalt is 

also a cofactor of enzymes involved in DNA biosynthesis and amino acid metabolism 

(4). Nickel is an essential trace element for many species (2). nickel is found in blood 

and tissues at consistent levels and is also associated with DNA and RNA in amounts 

that suggest physiological significance. Nickel is required for normal growth and 

reproduction in animals, and human beings as well. It has a role in the modulation of 

the immune system and in development of the brain (10). 

   The aim of this study is: to compare the level of  heavy metals in sera of patients 

infected with HBV and healthy participants. 

 

MATERIALS AND METHODS 

. Materials 

    A 150 µL aliquot of serum samples were thawed at room temperature for 20 

minutes and pipette into pre-cleaned polyethylene tubes. 150 µL of optima grade 

nitric acid and 100 µL of trace select grade hydrogen peroxide were then added to the 

samples. The tubes were tightly capped, centrifuged for 10 minutes at a speed of 4400 

r/min in a centrifuge. Samples were then placed in a hot block digester and digested at 

95 °C for 90 minutes with the tube caps loosened.  Following digestion the samples 

were diluted to 150 μL(12) . 
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.Procedure 

  Multi element working standards were prepared containing  (Mn ,Cr, Co and  Ni) by 

diluting high purity 1000mg L-1 stock solutions with deionized water and nitric acid. 

The standard solutions were kept at 4 C0 in dark room to reduce the risk of 

contamination. All works were carried out under clear room conditions. Ultra-pure 

de-ionized water was used for sample preparations. Standard solutions were prepared 

freshly from the stocks, with dilute nitric acid (5% v/v). In order to obtain appropriate 

. ICP-MS responses, the experiments were performed using different concentration 

levels.  

. Samples analysis 

    The digested serum samples were analyzed for (Mn, Cr, Co and Ni) using 

Inductively Coupled plasma- Mass spectrometry  (Agilent Technology  ̧ Japan). The 

analytical calibration method was accomplished with aqueous standards in 0.5% (v/v) 

HNO3. Fresh calibrations were made each time before analysis. 

.Statistical Analysis 

 The Pearson correlation test was used to correlate between different variables among 

the studied groups (26) .  

RESULTS AND DISCUSSION 

. Prevalence of Chronic Hepatitis B 

The record of patients and healthy group shows a difference in disease incidence in 

rural and urban regions. There is an increase in disease’s incidence in rural areas (114 

patients) as compared to the urban regions (76 patients) as shown in (Table 1).  

This finding can be attributed to lack of the health awareness and because the patients 

have not been vaccinated with hepatitis B vaccine. details of patients and health 

groups are shown in (Table 2). 
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Table (1) List of Symbols and details for study groups . 

 
 

 

Table( 2) gender and residence distributions of different groups for HBV patient 

and healthy individuals 

 

Manganese   

    Serum concentration of manganese was significantly higher (0.94±0.12µg\dl) in 

chronic hepatitis B patients in comparison to controls (0.77±0.08 μg/dl), as in 

fig.(1A). Serum concentration of manganese was significantly higher 

(0.94±0.12µg\dl) in chronic hepatitis B patients in comparison to controls (0.77±0.08 

μg/dl), as in fig. (1A). study concurs with (23) who reported that  serum manganese 

concentration increased in patients during the active phase of acute hepatitis, chronic 

Symbols Details Numbers 

1A Patients HBeAg (+ve)normal liver function PCR= (>100000) 36 

2A Patients, HBeAg (+ve)abnormal liver function PCR= (>100000) 28 

1B Patients HBeAg (-ve)  PCR= (>100000) 30 

2B Patients HBeAg  (-ve) PCR=4000-100000 36 

3B Patients HBeAg (-ve) PCR=N0N 30 

C healthy individuals 30 

 Parameters 1A 2A 1B 2B 3B C Total 

Male 
20 15 15 17 17 21 105 

Female 
16 13 15 19 13 9 85 

Urban 
9(25%) 8(28.5%) 9(30%) 18(50%) 16(53.3%) 16(53.3%) 76 

Rural 
27(75%) 20(71.4%) 21(70%) 18(50%) 14(46.6%) 14(46.6%) 114 
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hepatitis and post-hepatitis cirrhosis and  the study by (20) who reported that serum 

manganese may be caused from two reasons, necrosis of liver parenchyma, leading to 

an important release of hepatic Manganese or decreased hepatobiliary excretion(7). 

.Chromium, cobalt and nickel   

  The results showed that the mean serum chromium level were significantly 

higher(28.11±2.68 µg\l)  in hepatitis patient than in healthy individuals (22.56 +2.54 

µg\l) , fig. (1B) This denotes that risk of exposure to chromium was associated with 

all liver diseases, but fatty liver cases were the ones that were more exposed. These 

results may be in part due to high initial levels and in another part to liver affection by 

hepatitis or schistosomiasis. It was claimed to be hepatotoxic (9). 

    The mean of serum Cobalt level in hepatitis patients was significantly 

higher(1.81±0.34 µg\l) than in healthy individuals1(11±0.17 µg\l) as in fig. (1C).  

  Cobalt is a metal that is required by the body for blood formation. It is an integral 

part of vitamin B12, this vitamin needful for producing red blood cells and 

maintaining the nervous system. Cobalt activates many metabolic enzymes (17). our 

study agreement with  (15) who studied cobalt in serum patients and control group 

and found that the mean concentration of serum cobalt in control group was less than 

patients 

   The mean of serum nickel level (5.35±0.94 µg\l )  showed significantly higher in 

hepatitis patients than in the healthy individuals (4.18±0.54 µg\l) as in fig.(1D).Our 

result disagreement with (17) result is very high when compared to our findings. 

Nickel  is a trace element, required in minute quantities by the human body. Enzymes 

containing Nickel  have not been found, though Nickel  functions to activate or inhibit 

enzymes containing other elements.  The study (24) found that level of nickel higher 

in early and advanced stages of hepatic cirrhosis. The Study (18) suggested that the 
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diminution of serum nickel in hepatic cirrhosis may reflect diminished concentrations 

of serum nickel oplamin and albumin. nickel oplamin and albumin may play an 

essential physiological role that includes a Nickel-containing protein ‘‘Nickel 

oplasmin’’inhuman serum (14). 

 

 FIGURE 1A. level of  manganese concentrations in hepatitis B patients and control 
group. 1B. Serum chromium concentration in in hepatitis B patients and control 
group. 1C. Serum Cobalt concentration in in hepatitis B patients and control group. 
1D. Serum Nickel concentration in in hepatitis B patients and control group. 
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CONCLUSIONS| 

 

  our study was elucidated that levels of manganese, chromium, cobalt, and nickel 

were higher in chronic hepatitis B patients as compared to control group. ICP-MS 

method is an efficient technique in the detection of heavy metals concentration. 

 

 تقدیر وتحلیل  B الثقیلھ في مرضى التھاب الكبد الفایروسيالمعادن 

  **وجيلعبد الوھاب الف،*علي زیدان  حسینت، *منعم سعودوھران 

  .العراق،نبار ألا ، جامعة الانبار،كلیھ العلوم ،الكیمیاءقسم *  

  .العراق، بار الان،الفلوجھ التعلیمي مستشفى **

  لخلاصةا

المزمن مشكلة صحیة عالمیة، حیث أن ھناك ملیارین أنسان عرضة  Bالفایروسي یمثل مرض التھاب الكبد 

تمتلك . الثقیلة مثل المنغنیز والكوبالت والزنك عناصرتحتاج الكائنات الحیة الى كمیات متغیرة من ال. للاصابة 

تكون . تأثیرات سمیة  مقلقة جدا على الأنسان بعض الفلزات الثقیلة أھمیة حیویة ولكن العدید منھا ذات 

مئة وستون مصابا وثلاثون فردا غیر . العناصر الثقیلة مغذیات دقیقة تدخل في العدید من العملیات الأیضیة

 .مصابا استخدمت كعینة في ھذه الدراسة

یع المرضىتم اختبار جم  المشمولین في البحث بإیجابیة لفحص (HBSAg)  وتم فحص عیناتھم من خلال   

(HBS Ab , HBe Ag , HBe Ab , HBc Ab , (IgM-IgG) , HCV,HIV)   المتضمنة  ختباراتالا 

.التي اجریت لجمیع المرضى) مل/ نسخ (بوحدة   (HBV PCR)    وكذلك الحمل الفایروسي 

تظھر النتائج  .البلازما المزدوج-تم قیاس مستویات المنغنیز والكروم والكوبالت والنیكل بواسطة مطیاف الكتلة

زیادة مھمة في تركیز المنغنیز والكروم والكوبالت والنیكل في مصل دم المرضى المصابین بالتھاب الكبد 

ربما یؤثر على مستوى  Bنستنتج أن مرض التھاب الكبد المزمن . مقارنة مع الأفراد الأصحاء Bالمزمن 

 .HBVالعناصر الثقیلة في المرضى المصابین ب 
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