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ABSTRACT: Hepatitis B is a viral infection caused by hepatitis B virus and is a major health problem in all countries, 

especially in Pakistan. The purpose of this study was to determine the relationship of serum copper level with hepatitis B 

infection. For this purpose, indoor patients of Hepatitis B from DHQ, Hospital Gujranwala were selected, who don’t know that 

they were infected by HBV. They were admitted in hospital due to other reasons such as accident, chest disease, etc. During 

their treatment, many medicines were used such as drips, injections, tablets and capsules. By the use of these medicines copper 

level is increased or decrease. To check the effect of variation of copper level on Hepatitis B infection, this research work was 

done. The serum copper level of hepatitis B patients and healthy persons was determined by using Spectrophotometer (digital 

photometer 5010). According to the results Copper level was decreased in some case and increased in some cases of hepatitis 

B patients. Minimum level of copper in hepatitis B patients was 63.0µg/dl while maximum level was 294.1µg/dl. However, 

overall results show that copper level is high in hepatitis B patients as compared to healthy persons. The copper level was 

highly changed in different hepatitis B patients may be due to the use of different medicines of hospital. However Further study 

is required for the confirmation of this research work. 
Key Words: Copper, Spectrophotometer, Hepatitis-B, Gujranwala, Estimation.

INTRODUCTION 

Viral hepatitis is a major health problem in the world. It can 

be defined as the inflammation of the liver caused by 

hepatitis viruses [1]. The term hepatitis is derived from the 

Greek word „hepar‟ means “Liver” and „itits‟ mean 

“inflammation”[2].  It is a most serious liver disease may be 

affecting for a  short time or may be lead to produce fibrosis 

on the liver and cause liver cirrhosis depend on the type of 

hepatitis [3].There are 5 main types of hepatitis viruses as (A, 

B, C, D and E). In which hepatitis A and E are caused by 

polluted water and resolve after a specific period of time. 

While hepatitis B, C and D are caused by blood to blood 

contact and some other factors. Hepatitis B and C are 

common and lead to chronic infection in millions of people in 

the world. These two types of hepatitis are the most common 

cause of liver cirrhosis and liver cancer [3]. 

Hepatitis B is a viral infection caused by hepatitis B virus, 

which envelops in DNA and affects the liver. Which may 

disturb the antioxidant system and play a role in the 

development of chronic liver diseases [3].  

It is a major health problem in the world. It is estimated that 

worldwide about 2 billion people have evidence of past and 

present hepatitis B Virus infection [3]. It is very common 

worldwide; the high rate of hepatitis B is in Asia and Africa 

[4] . It is a serious disease can result in liver cancer, liver 

cirrhosis, failure of liver and death. Hepatitis B can be acute 

or chronic [5]. However. liver cirrhosis is the end stage of 

this disease [6].   

Every person need to be regular monitoring the infection of 

hepatitis to establish that he is in the HBsAg- positive or 

HBsAg-Negative phase. HBV can be spread in healthcare 

workers by accidently needle stick injuries during the blood 

sampling of infected HBV patients. The vaccine to protect 

from hepatitis B infection is available, which give the 

immunity against HBV infection due to the presence of anti-

HBs [3].  

Many countries in the world start hepatitis B vaccine at birth 

or in childhood. The primary hepatitis B vaccination consists 

of three dose of vaccine having time period of 0, 1 and 6 

month. It is 95% effective against the infection of hepatitis 

B[3]. 

During the initial infection of acute hepatitis B, many people 

do not have any symptoms and do not know that they are 

infected. However the symptoms of chronic hepatitis B are 

based on the physical conditions, the size of liver may be 

enlarged due to the formation of fibrosis on the surface of the 

liver. Extensive damage and scarring of liver lead to loss of 

weight, swelling of the legs and fluid in the abdomen [7]. 

However, symptoms for both acute and chronic hepatitis B 

are:-Yellow eyes and skin, Dark urine, Abdominal Pain, 

Nausea/Vomiting, Itchy skin, Weight loss [3].Hepatitis B 

virus (HBV) is the main cause of hepatitis B, which is spread 

when blood, semen or other body fluids of hepatitis B 

infected person enter the body of an uninfected person by:- 

Blood to Blood contact, Sharing contaminated medical 

equipment such as syringes, needles; Sharing personal items 

such as toothbrushes and razor  [3].The risk of hepatitis B 

infection is also increased if the mother has acute hepatitis B 

during the pregnancy [3]. Hepatitis B is not spread by 

sneezing, hugging or coughing. However the virus can be 

found in saliva.In Pakistan 2.5 % peoples are infected and 

especially in Gujranwala 2.9 % people are infected with 

hepatitis B [7]. Many countries in the world use hepatitis B 

vaccine starting at the birth or in the childhood. Due to the 

use of vaccination the ratio of hepatitis B is decreased in most 

advanced countries [8]. 

Our body needs various trace elements like Co, Cu, Fe, Ni, 

Mn and Zn for the immune system of the body [9]. The 

importance of trace elements in human organism, especially 

in the blood cells, serum, liver and different parts of the body 

have been shown by many publications [10]. These elements 

are required in minute quantities in the form of enzymes and 

as a functional component of protein for the development and 

growth of the body [11]. Trace elements consist of about 

0.01% of our body weight [12]. 

The relationship between Trace elements and liver diseases 

has not been understood clearly [13]. A number of evidences 

show that many trace elements are involved in many 
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biological processes such as (1) Involve in enzymatic 

reaction, act as an antioxidant, or other mechanism [5]. 

Normal range of Trace elements like Copper, Zinc, Iron, and 

selenium increase the protective effect against some diseases 

[5]. The imbalance in the concentration of trace elements 

such as Zinc, copper, magnesium and selenium may be 

responsible for many chronic liver diseases [15]. There are 

two reasons, by which we can say that trace elements are 

related to hepatitis; (1). Trace elements control many 

biological and biochemical activities of our body. (2). The 

concentration of trace elements in the blood is changed from 

different patients of Hepatitis [16]. 

As the activities of trace elements take place in the liver, so 

the concentration of trace elements may be related to liver 

diseases such as hepatitis [13]. Trace elements measurement 

in serum can be used as a good biomarker for the diagnosing 

different diseases [17]. Copper is the most important 

micronutrient for the growth of plants and animals. The daily 

requirement of copper is 0.5-1 mg for children and 1.2 mg for 

adults [18]. The major function of copper in the human body 

is to involve in oxidation-reduction reactions, that‟s why it is 

involved in many biological processes [19]. It plays an 

important role against hepatitis fibrosis in chronic diseases 

[13]. 

Copper can be found almost in every cell of the human body 

[20]. The composition and distribution of copper in different 

organs and tissues is not clear. The normal range of the 

copper depends on the gender and age such as:Men 70-140 

μg/dL. Women 80-155 μg/dL, Children (6-12y) 80-190 

μg/dL and Small babies 20-70 μg/dL [21].The concentration 

of copper is high in brain and liver [20]. A Very small 

amount of copper is required for our body [22]. Copper is 

necessary for the normal metabolism of iron and for the 

formation of red blood cells (Angelova et al, 2011) [20]. 

Water and oil are the main sources of copper. The 

concentration of copper in water and soil is different from 

place to place. However, dietary sources of copper are:-

Potatoes, Nuts, Sunflower seeds, Mushrooms, Shellfish, Red 

meat [23]. 

There are many enzymes that require copper for their 

catalytic processes, known as copper enzymes[19]. The 

copper enzymes present in human bodyare:-Ceruloplasmin 

(Cp), Lysyl Oxidase enzyme, Superoxide dismutase, 

Cytochrome, Ascrobate oxidase and Tyrosinase etc [20].  

Increasedcopper level in the blood can reach to different parts 

of the body and cause different health problems  [9]. High 

concentration of copper is found in patients of liver cirrhosis, 

Wilson‟s disease, Tumor etc [20]. It may be associated with 

liver damage and kidney diseases [25].  

The purpose of this research work was to determine the 

relationship of copper level and hepatitis B in patients who 

were admitted in DHQ Hospital Gujranwala due to different 

diseases. Hepatitis is a common disease in Gujranwala 

division and no institute or hospital is doing research work. 

Also literature does not show any evidence of use of 

spectrophotometer for estimation of Cu
+2

level in hepatitis B 

patients by using Commercial copper kit. It was necessary to 

conduct a research work and find that how Hepatitis B is 

related to variation of Cu
+2 

concentration. 
 

MATERIALS & METHODS 

Apparatus Required: Tourniquet to tied arm, Disposable 

syringe, Red topped test tube, Water Bath, Centrifuge 

machine, Micro Pipette, Shaker Machine and Digital 

Photometer 5010. 

Copper Kits: Commercial copper kit of Chema Diagnostic 

Company of Italy, contain three solutions, namely as Reagent 

A, Reagent B and Standard solution 

Reagent A: -   Acetate buffer of pH 4.90, Surfactants and 

preservatives. 

Reagent B: -[3, 5- Di Br-PAESA]3, 5-Dibromo-2-

Pyridylazo-N-Ethyl-N-Sulfopropylaniline. 

Standard: -     Standard solution of Copper 200 μg /dl. 

Selection criteria: This study was conducted on 25 newly 

diagnosed indoor patients of Hepatitis B of DHQ Hospital, 

Gujranwala. They were admitted in hospital due to different 

reason other than Hepatitis B infection such as Accident, 

Chest disease. During treatment many medicines were used, 

some of these medicines may increase or decrease the level of 

copper in hepatitis B patients.For comparison of copper level, 

15 healthy subjects having no HBV or HCV were also 

included. They were the employees of GINUM hospital, 

Gujranwala.   

Ethical Consideration: A written informed consent form 

was taken from all indoor hepatitis B patients of DHQ, 

Hospital Gujranwala to collect the blood samples for this 

study. A complete history was taken from all the patients on 

the consent form, which include name, Age, Address, 

Hospital detail (Ward No & Registration ID). 

Blood collection:The blood sample of 3ml was collected by 

using disposable syringes with the help of nursing staff of the 

DHQ Hospital, Gujranwala and then stored in red-topped 

tubes with proper labeling and then transferred to the 

laboratory for the separation of serum.  

Separation of serum: After the collection of blood samples, 

these samples were incubated at 37
o
C in water bath to clot the 

blood and then these clotted blood samples were centrifuged 

at 4000 rpm for 7 minutes to separate serum. These serum 

samples were stored in refrigerator at -20
o
C in GINUM 

hospital until the performance of test. 

Test procedure: The analysis of copper in the serum of 

Hepatitis B patients was done by using commercial copper 

kits and spectrophotometric technique in the GINUM 

hospital. In this procedure photometer 5010 is used, which 

have wavelength range of 340-800 nm. The Concentration of 

copper was detected using radiations of 580 nm. 

The procedure performed for the determination of copper 

concentration included the steps:-Sample Preparation, Mixing 

of copper reagent and sample, Detectionand Result 

Calculation. 

Sample Preparation: First of all, incubated all the serum 

samples in the water bath for 10 minutes and then take 1.5 ml 

of each serum sample in test tube with proper labeling. 

Reagent and sample preparation: 

Mix equal quantity of both Reagent A and B with the help of 

shaker for 10 minutes. Then take 1.5ml of mixed reagent in 

three test tubes to prepare blank, standard and sample 

solutions (Table 1). 
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Table 1. Scheme for the preparation of Blank, Standard and 

Sample solution 

Solution Blank Standard Sample 

Reagent 1.5 ml 1.5 ml 1.5 ml 

Water 100 μl ------- -------- 

Standard -------- 100 μl -------- 

Sample -------- ------- 100 μl 

1. Take 100 μl of water in one test tube, add 1.5 ml of copper 

reagent and label as Blank. 

2. Take 100 μl of standard solution of copper in saecond test 

tube,  add 1.5 ml of copper reagent and label as standard. 

3. Take 100 μl of serum sample in athird test tube, add 1.5 ml 

of copper reagent and label as sample solution. 

Mix these solutions and then incubate at 37
0
C for 5 minutes. 

Detection of copper: The compound [3, 5- Di Br-PAESA] 

combines with copper to produce colored complex. The color 

of absorbance is directly proportional to concentration of 

copper in the sample. Absorbance of Copper complex was 

measured at the wavelength of 580nm by using photometer 

5010.The absorbance of blank and standard solutions was 

adjusted in the photometer. Then the following factor was 

applied for the measurement of Concentration of copper from 

serum samples. 

        μ       
                    

                        
     

Here 200 is the value of Standard solution of copper, which is 

provided with the commercial kit of copper. The advantage of 

the above factor is that we can get direct results of the 

quantity of copper in the serum samples. 

 

RESULTS & DISCUSSIONS 

Table 2 provide the information about the indoor patients of 

Hepatitis B, which was admit in the DHQ, hospital 

Gujranwala due to the different reasons such as accident, 

chest pain etc. This table 2 consist Name, Age, Address, 

DHQ Hospital detail about the patients history such as (Ward 

No, Registration No etc). 
Table 2. Copper levels of Indoor hepatitis B patients. 

Sr No Age Gender Serum Copper 

(μg/dl) 

1 13y Male 105.7 

2 14y Male 141.4 

3 16y Male 127.2 

4 17y Male 167.0 

5 22y Male 117.4 

6 22y Male 119.5 

7 26y Male 142.0 

8 28y Male 95.4 

9 30y Male 129.8 

10 30y Female 122.4 

11 32y Male 143.4 

12 35y Male 294.1 

13 36y Male 122.5 

14 45y Male 112.2 

15 45y Female 126.2 

16 50y Male 134.7 

17 50y Male 199.0 

18 50y Male 162.7 

19 52y Male 73.8 

20 55y Female 170.7 

21 55y Female 197.5 

22 60y Male 136.2 

23 60y Female 88.4 

24 60y Male 63.0 

25 65y Female 128.5 

           Note: Minimum Age = 13y, Minimum Copper level = 

63.0(μg/dl), Maximum Age = 65y,  Maximum Copper level 

= 294.1(μg/dl) Mean Age =38.72y and Mean Copper level = 

136.8 μg/dl. 

Table 3. Copper levels of Male hepatitis B patients. 
Sr No Age Gender Serum Copper 

(μg/dl) 

1 13y Male 105.7 

2 14y Male 141.4 

3 16y Male 127.2 

4 17y Male 167.0 

5 22y Male 117.4 

6 22y Male 119.5 

7 26y Male 142.0 

8 28y Male 95.4 

9 30y Male 129.8 

10 32y Male 143.4 

11 35y Male 294.1 

12 36y Male 122.5 

13 45y Male 112.2 

14 50y Male 134.7 

15 50y Male 199.0 

16 50y Male 162.7 

17 52y Male 73.8 

18 60y Male 136.2 

19 60y Male 63.0 

Note: Minimum Age, Minimum Copper level = 

63.0(μg/dl),Maximum Age = 60y, Maximum Copper level = 

294.1(μg/dl)Mean Age =34.63 and Mean Copper level = 

136.16(μg/dl) 

Table 4. Copper level of Female hepatitis B patients 

Sr No Age Gender Serum Copper 

(μg/dl) 

1 30y Female 122.4 

2 45y Female 126.2 

3 55y Female 170.7 

4 55y Female 197.5 

5 60y Female 88.4 

6 65y Female 128.5 

Note: Minimum Age = 30y, Minimum Copper level=88.4 (μg/dl), 

Maximum Age = 65y, Maximum Copper level = 197.5 

(μg/dl)Mean Age = 51.66, Mean Copper level = 138.95 

(μg/dl) 

Table 5. Copper level of healthy person 
Sr No Age Gender Serum Copper 

(μg/dl) 

1 25y Female 146.7 

2 26y Female 105.5 

3 26y Male 110.4 

4 27y Male 114.1 

5 31y Male 105.5 

6 32y Male 120.2 

7 33y Male 126.9 

8 34y Male 108.6 

9 35y Male 129.5 

10 35y Male 114.5 

11 39y Male 114.5 

12 39y Male 131.0 

13  40y Male 139.1 
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14 41y Male 150.1 

15 42y Male 136.6 

Note: Minimum Age=25y, Minimum Copper level =105.5 (μg/dl), 

Maximum Age =45y, Maximum copper level =150. 

(μg/dl)Mean Age = 33.66,  Mean Copper level = 123.55 

(μg/dl) 

 

Table 6. Copper level of Male healthy person 

Sr No Age Gender Serum 

Copper 

(μg/dl) 

1 26y Male 110.4 

2 27y Male 114.1 

3 31y Male 105.5 

4 32y Male 120.2 

5 33y Male 126.9 

6 34y Male 108.6 

7 35y Male 129.5 

8 35y Male 114.5 

9 39y Male 114.5 

10 39y Male 131.0 

11 40y Male 139.1 

12 41y Male 150.1 

13  42y Male 136.6 

Note: Minimum Age =26y, Minimum Copper level=105.5 (μg/dl), 

Maximum Age= 42y, Maximum copper level =150.1 

(μg/dl)Mean Age = 34.92,  Mean Copper level = 123.15 

(μg/dl) 

Table 7. Copper level of Female healthy person 

Sr No Age Gender Serum 

Copper 

(μg/dl) 

1 25y Female 146.7 

2 26y Female 105.5 

Note: Minimum Age=25y, Minimum Copper level=105.5(μg/dl), 

Maximum Age = 26y, Maximum copper level =146.7 

(μg/dl)Mean Age =25.5, Mean Copper level =126.1 (μg/dl). 

 

Figure 1. Graphical comparison of mean copper level of 

hepatitis B patients of Group-A with healthy subjects of Group-

B:Group-A represents the mean copper level of hepatitis B 

patients. Group-B  represents the mean copper level of healthy 

subjects. 

 

 
Figure 2. Comparison of average copper level in male healthy & 

male patients as well as female healthy & female patients. 

 
Figure 3. Comparison of individual copper level of patients of 

hepatitis B infection and healthy volunteers. 

 

DISCUSSION 

The present study was carried to determine the relation of 

serum copper level with hepatitis B infection. For this 

purpose, 25 indoor patients of hepatitis B were selected (19 

males and 6 females) (Table 2), who were admitted in DHQ, 

hospital Gujranwala due to other reasons and they don‟t 

know that they had hepatitis B infection and they have not 

used medicine of hepatitis B, the main purpose was to check 

the effect of medicines other than hepatitis B medicine on 

copper level of hepatitis B patients.For comparison of the 

copper level of hepatitis B patients, 15 healthy subjects were 

also included in this study (Table 5), all the healthy subjects 

were workers of GINUM hospital, GRW. They all were 

vaccinated and had no hepatitis B infection.The serum copper 

level in the samples was determined by using 

spectrophotometer (photometer 5010). The results of copper 

level of hepatitis B patients and healthy subjects were shown 

in Table 2 and Table 5 Respectively. 

As shown in Table 5 the copper level of healthy subjects who 

were workers of GINUM, GRW ranged between 105.5 to 

150.1µg/dl individually and the mean copper level in healthy 

subjects was 123.55µg/dl. The table 2 shows that the copper 

level of 15 out of 25 hepatitis B patients was higher than 

mean copper level of healthy Subjects (123.55µg/dl). Our 

findings are similar to [11, 12, 26, 27-29], who reported in 
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their different research studies that serum copper level 

increased in the patients of hepatitis B. 

This study also shown that 07 hepatitis B patients have 

individual copper level lower than mean value of healthy 

subjects (123.55µg/dl). The lower copper level may be due to 

the use of medicine or malnutrition of the protein or it may be 

due to the drinking of polluted water. 

While the rest of three patients have serum copper level 

almost equal to the average copper level of healthy subjects. 

These findings are supported by the study of Martos et al., 

(1998)[30], Cesur et al., (2005)[31], Balamtekin et al., 

(2010)[32], who reported that there were no significant 

difference of copper level in healthy people & hepatitis B 

patients. However according to the graph overall result 

showed that mean copper level was increased in hepatitis B 

patients as compared with healthy subjects. 

Manser et al (1989) and many other [33-38] researchers 

determined the level of trace elements by using atomic 

absorption spectrophotometer, which is very expensive as 

compared with spectrophotometer. So novelty of this research 

work is confirmed. 

 
CONCLUSION 
Copper level was increased in most cases of hepatitis B 

patients and was decreased in few cases may be due to the 

use of medicine or other factors i.e. polluted water, 

malnutrition or imbalance intake of copper diet. Copper level 

may be affected by hepatitis B infection. There is a 

biochemical relationship between Hepatitis B and serum 

copper level. Spectrophotometric method is cheaper, valid 

and time saving method use for the detection of trace 

elements, as compared to atomic absorption 

spectrophotometer. The objectives of this study were 

achieved successfully however further study is required for 

this research work. 
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