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Abstract 
         This study aimed to know the levels of serum ceruloplasmin (Cp), copper (Cu), and zinc (Zn) and 

Cu/Zn ratio concentrations in different type of malignancy and to clarify the relation ships of those 

parameters when used as a markers for detection the   severity of malignancy. 

Study design: A prospective case-control study, conducted through a period of 8 months, from 

October 2000 to May 2001, during which 184 patients admitted to the Surgical Ward of Basrah 

General and Teaching Hospitals.There were 100 patients with different types of malignancy including 

43 patients with gastro intestinal tract cancer (GIT), 18 females having breast cancer, 18 patients with 

urinary system malignancy and the reminder 21 patients having other types of malignancy. The other 

84 patients suffered from surgical ailments other than malignancy serve as a control group. 

     Venous blood sample was collected from each patient for measurement Cp, Cu, Zn, and Cu\Zn ratio 

by using standard methods. 

Results: Serum (Cp) level was significantly elevated (P‹0.05) in all types of malignang with respect to 

age (less than 45 years and between 45-65 years olds), sex, smoking and nutritional habit when 

compared with non malignant patients. 

          Serum Cu concentrations not-significantly elevated (p>0.05) in all types of malignant patients in 

comparison with non malignant subjects. There was significant increase in its levels in specific type of 

malignant and within specific limits including age mainly less than 45 years, smoking and nutritional 

habit, particularly among those consuming fruits and vegetables 3-5\week. 

           Serum Zn levels showed significant decrease (p>0.05) in malignant patients according to age, 

sex, smoking and nutritional habits mainly in patients characterized by less frequent intake of fruits and 

vegetables less than 3 times per week. 

            Serum Cu\Zn ratio was highly significantly elevated (p>0.05) in all types of malignancy with 

respect to age, sex, smoking and nutritional habit particularly those consuming fruits and vegetables 

frequency >3 times and 3-5 times per week. 

Conclusion: On the basis of this study, it can be concluded that, substantial differences in those 

parameters studied in malignant and-non malignant patients and in different types of malignancy were 

important and useful for the measurement of the severity of malignancy. 

مستويات السريلوبلازمين ,النحاس ,الزنك ,ونسبه النحاس إلى الزنك بمصل الدم في أنواع 

 مختلفة من مرضى السرطان
 الخلاصة
حيد نحيبام ملتل ية مي  عصممت هذه الدراسة للتعرف على مدى تراكيز السييربلاززمي  الحاي , لالزحيو لبحسيلان الحاي , لليى الزحيو  الهدف:

 لعزقة لاي  هذه العبامل عحد استلدامهم كمّعلم ت لتعي  شدة السرط   م  جهة نلرى .السرط ح ت م  جهة بلتبضيح ا
.تيم  0222للى شهر مي ي, مي  سيحة  0222هذه دراسة مستقلالية امتدت على حاب ثم حية اشهر م  الأبل م  نكتبلار سحة  حمط الدراسة:
لاصيرة العي م ب مستشي ى التعليميش سيش اللاصيرة .مهين مي  هي    مريض  مم  كي حبا يراجعيب  قسيم الجرااية سيش مستشي ى ال 281لزله  الذ 

Serum Ceruloplasmin, Copper, Zinc and Copper Zinc Ratio 

Levels in Different Types of Malignancy 
 

Jamal A Abdul-Barry
*          

Lamia M Al- Naama        Zenib.A Al- Manaseer  

Hashim S Al- Khayat  

 

Dept. of Biochemistry, College of Medicine, University of Basrah, Basrah, Iraq. 

Basrah General Hospetal, Basrah, Iraq.  

* Corresponding other. 

Email: aldohan57@yahoo.com 

 

M J B 

mailto:aldohan57@yahoo.com


Medical Journal of Babylon-Vol. 6- No.2 -2009                                        9002 -مجلة بابل الطبية- المجلد السادس- العدد الثاني  
 

 733 

مريضية مصي لاة لاسيرط    28مريض  مص لا  لاسرط   الجه ز الهضمش ل14المرضى ك حبا يع حب  م  نحبام ملتل ة م  السرط ح ت محهم 
مريضي  كي حبا  81متلاقيش ميحهم مريض  مص لا   لاأحبام ملتل ة مي  السيرط ح ت . ال02مريض  مص لا  لاسرط   الجه ز اللابلش ب  28الثدي ل

  لاطة .ضكمجمبعة  ا"يع حب  نمراض ملتل ة غير السرط   عدب 
بذليييو لا سيييتلدام  الزحيييوتعيييي  مسيييتبي ت السيييريلبلاززمي  لالحايي , لالزحيييو لبحسيييلان الحاييي , لليييى يجمعييت عيحييي ت مييي  دم جميييي  المرضيييى ل

 .الطرق القي سية
عحييد مصييل دم المرضييى لجمييي  نحييبام السييرط ح ت حسييلاة للييى  Cp لامسييتبى  P <  0.05كيي   هح لييو ارت  عيي  معحييبي يعتييد لايين   : الحتيي ه 

سييحة بكييذلو عحييد دراسيية  54 – 14سييحن نب الييذي  تتييرابر نعميي رهم لاييي   14تقييل نعميي رهم عيي   ال هيي ت العمرييية بلصبصيي  المرضييى الييذي 
  لاطة .ضبعة التأثير حبم الجح, نب ا لة التدلي  نب طريقة الغذا  نب عحد مق رحة الحت ه  م  المجم

سش جمي  مرضى السرط ح ت مي  جهية نب عحيد مق رحية مسيتباه   p>0.05سش اي  نظهر مستبى الحا , ارت  ع  غير معحبي  
 لاطة مي  جهية نليرى ل بكي   ا رت ي م المعحيبي لامسيتبى الحاي , مايدد بيمثيل حيبم معيي  مي  نحيبام السيرط   ضيم  مرضيى المجمبعية ال

سحة نب لا لة التدلي  نب طريقة الغذا  لصبص  عحد الأشل ص الذي  يتحي بلب  ال باكين لامعيدل نقيل  14  بل هة عمرية بااده بهش اقل م
 مرات نسلابعي .                                                                                      4م  

تح دا لتيأثيرات العمير الجيح, التيدلي  نب العيي دات عحيد مرضيى السيرط   اسيP < 0.05باظهير مسيتبى الزحيو احل  ضي  معحبيي 
 مرات  نسلابعي  . 4الغذاهية لصبص  عحد المرضى الذي  يتح بلب  اللضربات بال باكن لامعدل نقل م 

عحييد جمييي  مرضييى السييرط ح ت حسييلاة لتييأثير العميير بحبعييية p < 0.01لاشييكل عيي لش المعحبييية  Cu/Znكميي  بارت عييت حسييلاة 
 مرات نسلابعي .                                                          4الغذا  سش تح بل ال باكن باللضربات لصبص  عحد تح بل اقل م   ةطريق الجح, با لة التدلي  نب

ل عحيد باستح دا لقباعد الدراسة الا لية ليمكحح  استلزص اقيقة ه من بهش ن  هح لو تغييرات بالتزسي ت لامسيتبي ت هيذه العبامي :ستحت  ا 
المق رحة لاي  مرضى السرط ح ت م  جهة بالمرضى غير المص لاي  لا لسيرط   مي  جهية نليرى نب عحيد المق رحية لايي  الأحيبام الملتل ية مي  

 السرط ح ت ل هذه الاق هق المهمة يمك  استلدامه  سيم  لاعد كلير دليل بمّعلم لمت لاعة شدة بسع لية السرط  .
     ييييييييييييييييييييييييييييييييييييييييييييييييييييييييييييييي

Introduction 

eoplasm is an abnormal mass 

of tissue, the growth of which 

exceeds and un-coordinated 

with that of normal tissue. Two basic 

components of all tumors were 

associated with proliferating neoplastic 

cells that constitute their parenchyma 

or supportive stroma made up of 

connective tissue and blood[1]. 

Radiant energy, viral and 

chemical carcinogen is are types of 

agents leading to genetic damage and 

induced neoplastic transformation of 

the cells[2]. Radiant energy whether in 

the form of ultra violet rays of sun 

light or as ionizing radiation can 

transform cells and induce neoplasm. 

The carcinogenicity of radiation was 

attributed to its formation of 

pyrimidine dimmers in DNA and if 

such defects are not repaired before 

mitosis, they may lead to mutation and 

some instances to cancer[1]. 

While, the viral carcinogens are 

either integrated into the host's genome 

which then leads to transformation of 

the host cell into a cancer cell and 

production of tumor [3,4] or RNA 

virus, which is subsequently inserted 

on a host chromosome leading to 

transformation of host cell into a 

cancer[3]. On the other hand, the 

chemical carcinogens are a wide verity 

of chemicals, the great majority of 

which are organic compounds, their 

action is either directly and it is called 

direct carcinogens or pro-carcinogens 

that required prior metabolism to 

become carcinogenic[5].  

It has been shown that, there 

was an association between a diet as a 

possible contributor to cancer, obesity, 

stressed, tobacco, cultural habit, life 

style as well as occupation and 

radiation with the incidence of 

cancer[6-8]. Epidemiological studies 

have consistently reported a reduction 

in risk for several cancer sites in 

relation to high consumption of 

vegetables and fruits. These studies 

suggested that some micro nutrients 

N 
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particularly vitamin C, vitamin E and 

B carotene, selenium, magnesium and 

zinc could reduce the risk of oral 

cavity, lung ,esophagus and stomach 

cancer because they act as 

antioxidants[9,10].   

While the dietary fiber was 

more specifically related to reduce the 

risk of colorectal cancer by diluting the 

fecal carcinogens and reducing the 

colonic transient time, so it would limit 

the exposure of mucous membrane to 

potential carcinogen[10]. 

The mechanisms by which 

dietary compounds can affect cancer 

development include either alteration 

of carcinogen metabolism as 

antioxidant compounds, or by  the 

enhancement of differentiation and 

growth inhibition or as immunological 

modulation as vitamin A, C and 

minerals as zinc, copper, selenium and 

Iron[12, 13].  

The copper was suggested as 

anti oxidant element in super oxide 

dismutase enzyme, which is 

alysosomal type containing copper and 

zinc responsible for removal of super 

oxide anion in which copper acts as 

catalyses function while zinc plays a 

structural[14].  

On the other hand 

ceruloplasmin acts by the  prevention 

the  of oxidation process in serum by 

preventing the formation of free radical 

intermediates that might be generated 

by none enzymatic oxidation of 

complexes and to prevent the oxidation 

of ferrous ion to ferric , that occurs 

usually during the normal metabolic 

process[15].  

Therefore, the present study 

was undertaken to estimate the serum 

levels of copper and its related protein 

ceruloplasmin, zinc and Cu /Zn ratio in 

different type of malignancy and 

compared with non malignant patients, 

and then use the ratio in estimating the 

extent and prognosis of malignant 

tumor, and also used as a dividing line 

between the benign and malignant 

case.  

 

Materials and Methods  
            A prospected case  control 

study, conducted through a period of 8 

months between October 2000 till may 

2001, a total of 184 patients  were 

admitted to the Surgical Ward of al-

Basrah General and Teaching Hospital 

in Basrah city where. There ages range 

from 22 – 84 years old. They were 100 

patients with different types of 

malignancy and 84 patients were 

suffered from surgical ailments other 

than malignancy serve as a control 

group. 

           The malignant patients (42 

males and 58 females) were allocated 

in to 4 different groups according to 

the type of malignancy. Group A, 43 

patients (21 males and 22 females) 

having gastrointestinal tract cancer 

(GIT). Group B, 18 patients with 

breast cancer. Group C, 18 patients 

were urinary system malignancy (13 

males And 5 females). Group D, 

including other types of malignancy as 

cancer of larynx (2 males and 3 

Females), cancer of thyroid (2 males 

and 3 females) and secondary tumors 

(7 males and 4 females).  

               The eighty four non – 

malignant patients in there ages and 

type of sex (40 males and 44 females) 

participoted in this study as control 

group admitted to the surgical word for 

hernia, frssure, fistula and piles. 

          From each patient full  

information was obtained by using 

questionnaire that include name, agea, 

occupation, as well as the question 

about the medical history for any 

previous and recent illness and their 

type of treatment, family history for 

any malignant condition, social history 

for smoking and drinking habits and 

dietary question about the type and 

frequency per week including fruits 

mainly citrus fruit, and vegetables 
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intakes also vitamins supplementations 

, mainly C and  E including dose and 

duration was performed. 

               Physical and radiological 

examination was done including ultra 

sound and X-rays especially for those 

suspected cases with malignancy, 

biopsy was taken for histo 

patholological examinations and 

classification of patients according to 

their type of malignancy by consultant 

of surgery Dr. Hashim. Alkhayat Head 

of the Department of the Ward of 

Surgery in Basrah General Hospital. 

               Laboratory investigation for 

hemoglobin, fasting blood sugar, blood 

urea, general urine examination and 

estimation of sedimentation rate were 

obtained from their case sheet. 

               Blood samples were collected 

from each patient (malignant and non-

malignant after an average fast of 10 

hours and serum was separated and 

tested for copper and its related protein 

ceruloplasmin, zinc and Cu/Zn ratio 

using direct method with acetylene and 

air flame atomic absorbance 

spectrophotometer after simple dilution 

for (zinc and copper analysis)[16] the 

procedure was carried out in The 

Petrochemical Company in Basrah and 

enzymatic assay for ceruloplasim 

activity was accomplished according to 

the procedure of Rice  and Menmorial 

[17]. 

            Statistical analysis was 

expressed as mean ± SD, and the t-test 

and chi-square test were used to 

determine the relative importance of 

various variables. The comparison 

between groups was performed with 

one way analysis of variance ANOVA, 

and P value at > 0.05 was regarded as 

significant and 0.001 as highly 

significant. 

 

Results  

            The basic clinical 

characteristics of all patients 

participated in this perspective study 

regarding age, sex, cigarette smoking 

,family history, type of malignancy and 

nutritional habits are presented in 

Table 1.  

a- Effect  of age: 

     Table 2 shows the mean ± SD of 

serum ceruloplasmin in different types 

of malignancy and at different age 

groups. There was highly significant 

increase p > 0.01  in serum level of Cp 

for malignant patients with GIT, breast 

cancer and urinary system at the age 

group >45 and 45-65 years old ,and 

non significant differences(p>0.05) in 

older age group i.e. above 65 years. 

The same observation was found for 

the level of serum copper Table 3. 

       However the mean± SD  for serum 

zinc level was highly significantly 

decreased(p>0.05) in other types of 

malignancy at age > 45 years ,in GIT 

cancer with age ranging form 45-65 

years respectively. Aso there was 

highly significant decrease (p>0.01) in 

serum Zn level for patients with breast 

cancer having age above 65 years 

Table 4.  

     The effect of age on Cu/Zn ratio 

among different types of malignancy 

and as compared with non malignant 

patients was as discussed for (Cp and 

Cu levels) presented Table 5. 

B-Type of sex:   

      The mean ±SD of serum Cp, Cu, 

Zn and Cu/Zn ratio levels according to 

the sex was presented in Table 6. 

Highly significantly increase in serum 

Cp ( p> 0.01) was found for male 

patients having GIT and urinary 

system. Non-significant alteration 

( p> 0.05) was observed in serum Cu in 

different type of malignancy and 

among different sex groups. There was 

highly significant decrease (p> 0.01) in 

serum Zn for female patients 

presenting with GIT cancer.  

      Serum Cu/Zn ratio level was 

significantly elevated (p> 0.05) for 

both sexes for patients with GIT and 
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for female presented with urinary 

system of malignancy. 

C-Smoking habit: 

   Table 7 describes the mean ± SD of 

serum Cp, Cu, Zn and Cu/Zn ratio 

levels in malignant and non malignant 

patients related to their smoking habit. 

There was highly significant increase 

(p> 0.01) in serum Cp for smoker 

patients with urinary system 

malignancy and in non smoker patients 

presented with breast cancer. While the 

only significant elevation in serum Cu 

was found for smoker patients having 

GIT and other type of malignancy.     

      Non significant alteration was 

found for serum Zn levels among 

different type of malignancy, but the 

Cu/Zn ratio levels was significantly 

elevated (p  >  0.05) for both smoker 

and non smoker patients spially in GIT 

cancer patients. 

d- Family history: 

       The results in Table 8 illustrate the 

mean ± SD of serum Cp, Cu, Zn and 

Cu/Zn ratio levels among the family 

history for all patients. High significant 

increase (p> 0.01) in serum Cp level 

was found in those patients having 

negative family history in GIT and 

urinary system malignancy comparing 

with the control patients. However 

serum Cu level showed non significant 

alteration (p> 0.05) in all types of 

malignancy and also in those having 

both +ve or -ve  family history . Serum 

Zn level was significantly decrease (p 

> 0.05) for GIT patients having –ve 

family history when compared with 

non malignant patients. However, 

serum Cu/Zn ratio levels were 

significantly elevated in GIT patients 

having –ve family history as compared 

with non-malignant control group. 

E-Nutritional habits (fruits and 

vegetables intake :) 

E.1: Efect of fruits:  

               The effect of frequent intake 

of fruits and vegetables per week on 

serum levels of Cp ,Cu, Zn and Cu/ Zn 

ratio in different types of malignancy 

and in non-malignant patients were 

presented in Table 9. The levels of 

serum Cp, Cu and Cu/ Zn ratio were 

significantly elevated (p > 0.05) in 

patients having breast cancer and 

urinary system malignancy with 

frequency of 3-5 and < 5/week.  

             Serum Zn level was shows 

significant decreases (p > 0.05) among 

those consumed fruit and vegetables > 

3/week mainly in patients suffering 

from GIT and urinary system 

malignancy. 

E.2: Efect of vegetables: 

              Table 10 shows the levels of 

Cp, Cu, Zn and Cu/ Zn ratio among 

frequent intake of vegetables in 

different types of malignancy and in 

non-malignant patients. There was 

significantly elevation (P> 0.05) in the 

concentrations of Cp, Cu, Zn and Cu/ 

Zn ratio in patients suffering from 

breast cancer and urinary system 

malignancy specifically those 

consuming vegetables in frequent 3-5 

and < 5/week. 

    Serum Zn level showed significant 

decreases ( p > 0.05)  in GIT and 

urinary system malignancy when those 

patients consumed < 3times per week. 

Note: Any differences in numbers of 

patients during estimating the 

parameters, are due to in adequate 

volume of serum due to the large 

previous parameters that measured.   

 

 

 

 

Discussion  

        In the present study there was 

significant increase in serum level of 

Cp in all   types of malignancy, a fact 

confirmed by other investigators 

[18,19]. This significant elevation in 

serum level was demonstrated with 

regard to age, sex, smoking and 

nutritional habit. The possible cause 

responsible for this elevation was 
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related to increase hepatic synthesis of 

the protein in consequence to cytokine 

and leukocyte endogenous mediator 

stimulants that are released during an 

acute phase response to tissue damage 

since tumor growth is a dynamic 

process associated with damaging to 

the surrounding normal tissue, there 

fore, there will be aggregation of 

leukocytes and phagocytes around 

damaged tissue which are responsible 

for the releasing of these 

stimuli[20,21]. in spite of high 

frequency of fruit and vegetable intake 

which leads to decrease in the serum 

level of Cp as result to inhibitory effect 

of vitamin C against intestinal copper 

observation[22]. 

       The results of serum copper in this 

study were confirmed with other 

workers. The possible cause of this 

observation could be related to the 

raising serum cupric-enzyme 

(ceruloplasmin, which represents about 

95% of hepatic serum copper) as result 

to the increased hepatic synthesis of 

this protein[22]. With regard to the 

influence of nutritional habit on serum 

Cu concentration, studies had shown 

that as the amount of citrus fruit intake 

increased there would be reduction in 

serum copper concentration; this is due 

to decrease intestinal copper 

absorption as a result to inhibitory 

effect of vitamin C[22]. 

         The significant decrease in serum 

zinc level in all patients with cancer, 

specifically the GIT cancer was almost 

as the same finding that was observer 

by other studies[23-25]. This 

observation was found in respect to 

age, sex,smoking and nutritional habit. 

The patterns of changes in serum zinc 

concentration was typical of an acute 

phase response to inter leukin 1 and 

leukocyte endogenous mediator stimuli 

, that responsible for enhancing the 

hepatic metallothionin  synthesis 

which required for zinc sequestration 

from circulation[26]. In addition, there 

will be increases in the uptake of zinc 

by cancer cells due to its metabolic 

requirements[27]. 

        Concerning the nutritional habit, 

there was significant decrease in serum 

zinc level in those patients consuming 

fruit > 3/ week .Since vitamin C 

enhances intestinal zinc absolution, 

therefore there was a direct 

 relationship between the amount of 

vitamin C intake and intestinal zinc 

absorption[22]. At the same time, high 

intake of vegetables will inhibit 

intestinal zinc absorption due to the 

effect cellulose that enhances the rate 

of passage of diet through the digestive 

tract and consequently reduction in 

serum zinc level was mainly in these 

consuming vegetables 3-5 /week[28]. 

        The Cu\Zn ratio represents the 

distance between two populations 

benign conditions and malignant 

tumors. This ratio was significantly 

increased in all types of malignancy 

specifically in GIT and breast cancer. 

The same findings were mentioned in 

other studies[29,30]. This elevation in 

Cu/Zn was ratio mainly due to increase 

in serum copper concencentration and 

a contributory effect of decrease serum 

zinc concentration. In addition, certain 

studies revealed that Cu/Zn ratio is 

useful measure in estimating the extent 

and prognosis of malignant tumor 

because it is correlated with tumor size 

and activity[31,32].  

        Therefor a high Cu/Zn ratio 

indicates poor prognosis and vice 

versa. 
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Table 1 Clinical characteristics of malignant and non- malignant subjects. 

  

         Variable 
 

 

  Malignant 

N           %          

Non – malignant N                

%  

 

Age (years) 

 

<45 

 45-65 

>65 

26         26% 53         

53%  

21         21% 

41             48%    

35             41% 

 8                9%    

 

Sex  

 Female 

 Male 

59         59% 

41        41% 

44             52% 40             

47% 

Smoking  

  

 + ve 

 - ve 

36        36%  

64        64% 

16             19% 

68          80.9%  

Family history 

 

 +ve 

  - ve 

18        18%   

82        82% 

5              5.9% 

79             94% 

Fruit intake / week  

 

 

 < 3 

  3-5 

 > 5 

51       51%   

28        28% 

21        21% 

21             25% 

29          34.5% 

34             40% 

Vegetable intake / week  < 3 

 3-5 

 > 5 

28        28%  

38        38%  

34        34% 

11             13% 

11             13% 

62             73%                

 

Type of malignancy 

 GIT                    

 Breast              

Urinary system    

 Others                

18        18% 

43        43% 

18        18% 

21       21% 

 -                  - 

 -                  -   

 -                  -  

-                   - 

 
Table 2 Serum level of cerloplasmin according to the age in malignant and non-

malignant patients. 

 

   

Type of malignancy 

 

Age  Non-

malignant 

  GIT Breast Urinary 

system 

Other type Total 

<45 51.17±3 

(37) 

70.6±17.3** 

(8) 

70.6±26.9** 

(8) 

78±24** 

(3) 

57.5±4.6 

(4) 

71.79±3.7** 

(23) 

45-

46 

50.9±3  

(31) 

64.15±18.5** 

(19) 

63.6±10.3** 

(8) 

73.8±22** 

(6) 

60.9±11.7 

(11) 

63.55±2.6** 

(44) 

>65 72.8 ± 10.2 

(16) 

57.28±24 

(7) 

70±0 

(1) 

64.8±17.5 

(7) 

69.7±24.4 

(4) 

64.3±4.5 

(19) 

Total 52.1±17 

(84) 

64.2±19* 

(34) 

67.3±19* 

(17) 

70.6±19.8** 

(16) 

62±14.9 

(19) 

65.5±18.5*** 

(86) 

Values are expressed as mean ± SD 

Types m'alignant  patients  vs. non –m'alignant 

P*<0.05,    p**<0.01 

All values were expressed as I.U 
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Table 3 Serum level of copper in malignant and non –malignant patients in different 

age groups. 

 
   

Type of Malignancy 

 

Age  Non-

malignant 

   GIT Breast Urinary 

system 

Other type Total 

<45 81.6±4 

(37) 

92.3±17.8* 

(9) 

89±18.4* 

(9) 

100±12.7* 

(2) 

72.7±12.5 

(4) 

96.29±5.28 

(24) 

45-

46 

92.37±4.6 

     (31) 

92.6±24.5 

(23) 

102.5±32 

(6) 

80±12.39 

(8) 

91.6±31 

(13) 

90.96±3.41 

(50) 

>65 93.59±10.9 

(16) 

79.8±13.16 

(6) 

127±0 

(1) 

89.5±24.6 

(7) 

92.25±28.1 

(4) 

83.9±6.59 

(18) 

Total 83.7±24.8 

(84) 

90.5±21.7 

(38) 

96.4±25.1 

(16) 

86.4±18.7 

(17) 

88±27.9 

(21) 

90.25±23.2 

(92) 

Values are expressed as mean ± SD 

Types m'alignant  patients  vs. non –m'alignant 

P*<0.05,    p**<0.01 

All values were expressed as I.U 

 

Table 4 Serum zinc level according to the age in malignant and non –m'alignant 

patients. 

  

   

Type of Malignancy 

 

Age  Non-

malignant 

GIT Breast Urinary 

system 

Other type Total 

<45 95.8±3.7 

(37) 

98.6±32.5 

(9) 

90.5±19.3 

(9) 

89.5±20.5 

(2) 

71±7.78** 

(4) 

90.58±4.9 

(24) 

45-

46 

98±4.39 

       (31) 

78.6±24.7* 

(23) 

86.5±30.7 

(6) 

88.3±27.9 

(8) 

91.7±18.1 

(13) 

84.7±3.2** 

(50) 

>65 100.6±10.3 

(16) 

72.2±24.3** 

(6) 

59±0* 

(1) 

84.5±22.4 

(7) 

108±6.6 

(4) 

84±6.231* 

(18) 

Total 97.9±21.1 

(84) 

82.3±27.6* 

(38) 

87±23.9 

(16) 

86.9±23.6 

(17) 

90.9±18.8 

(21) 

85.9±24.3* 

(92) 

Values are expressed as mean ± SD 

Types m'alignant  patients  vs. non –m'alignant 

P*<0.05,    p**<0.01 

All values were expressed as I.U 
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Table 5 Serum Cu/Zn level in malignant and non –malignant Patients in different age 

groups. 

 

   

Type of malignancy 

 

Age  Non-

malignant 

GIT Breast Urinary 

system 

Other type Total 

<45 0.91±0.07 

(37) 

1±0.5 

(9) 

1±0.2 

(9) 

1.16±0.4 

(2) 

1.01±0.06 

(4) 

1.13±0.09** 

(24) 

45-46 0.996±0.08 

      (31) 

1.3±0.59* 

(23) 

1.3±0.6* 

(6) 

0.98±0.317 

(8) 

1.02±0.4 

(13) 

1.173±0.06* 

(50) 

>65 0.96±0.2 

(16) 

1.28±0.71 

(6) 

2.15±0 

(1) 

1.15±0.25 

(7) 

0.85±0.26 

(4) 

1.14±0.12 

(18) 

Total 0.9±0.35 

(84) 

1.25±0.59* 

(38) 

1.18±0.48 

(16) 

1.07±0.4 

(17) 

0.99±0.34 

(21) 

1.15±0.49* 

(92) 

Values are expressed as mean ± SD 

Types m'alignant  patients  vs. non –m'alignant 

P*‹0.05,    p**‹0.01 

All values were expressed as I. 

  

Table 6 Serum level of cerloplasmin, copper zinc and Cu/Zn ratio according to the 

sex in malignant and non –malignant patients. 

 
  

Type of Malignancy 

 

Sex parameter

s 

Non-malignant GIT Breast Urinary system Other type Total 

 Cp 58.7±16.2  

(33) 

61.2±17 

(19) 

67.3±19.4 

(17) 

69±27.6 

(5) 

61.15±17.5 

(13) 

63.5±19         

(54) 

Female Cu 88.14±21.7 

(35) 

87.47±17.3 

(21 

96.4±25.16 

(16) 

102.5±25.3 

(4) 

80±23 

(13) 

89.4±22.3 

(54) 

 Zn 100.7±18.4 

(35) 

 

73.8±24.3*** 

(21) 

87±23.9 

(16) 

75.5±23.3 

(4) 

89.8±17.9 

(13) 

83.6±22.7

**  (54) 

 Cu/Zn 

          

 

0.92±0.3 

(35) 

 

1.27±0.6* 

(21) 

1.18±0.48 

(16) 

1.44±0.48* 

(4) 

0.9±0.3 

(13) 

1.2± 

0.52*  

(54) 

 Cp 

 

46.4±15.9 

(34) 

69.3±20.7** 

(15) 

- 

 

71±16.8** 

(11) 

64±8 

(6) 

69±17.4*

* 

(32) 

Male Cu 82.4±21.4       

(39) 

94±26 

(17) 

- 81±13.9 

(13) 

101±31.5 

(8) 

91.34±24.

7 (38) 

 Zn 90.27±20.7 

(39) 

88±27       

21 

- 90±23 

(13) 

92±21 

(8) 

89.3±26.4  

(38) 

 Cu/Zn 0.97±0.41 

(39) 

1.27±0.56* 

(17) 

- 0.96±0.3 

(13) 

1.1±0.39 

(8) 

1.1±0.44 

(38) 

Values are expressed as mean ± SD 

Types m'alignant  patients  vs. non –m'alignant 

P*<0.05,    p**<0.01 

All values were expressed as I.U 
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Table7 Serum level of cerloplasmin, copper zinc and Cu/Zn ratio according to the 

smoking habit in malignant and non-malignant patients. 

 
  

Type of malignancy 

 

Smoking 

habit 

parameters Non-

malignant 

GIT Breast Urinary 

system 

Other type Total 

 Cp 52.25±15.2 

(12) 

74±16.47 

(11) 

63±0 

(1) 

79.8±21.4** 

(8) 

65.8±18.9 

(10) 

72.7±18.6* 

(30) 

+ve Cu 82±29.4 

(14) 

97.5±29.4* 

(12) 

46±0 

(1) 

82.2±15.2 

(9) 

95.6±22.6* 

(10) 

91±25**     

(32) 

 Zn 103±27 

(14) 

92.5±27.7 

(12) 

85±0 

(1) 

92±19.7 

(9) 

97.4±17.6 

(10) 

93.5±21.7    

(32) 

 Cu/Zn 

 

 

 

0.84±0.4 

(14) 

1.2±0.58* 

(12) 

0.54±0 

(1) 

0.94±0.32 

(9) 

0.98±0.2 

(10) 

1.1±0.42*    

(32) 

 Cp 52.1±17.6 

(55) 

59.6±19 

(23) 

67.5±20* 

(16) 

61.5±13.7 

(8) 

58.6±10 

(9) 

62±17.7*     

(56) 

-ve Cu 85.6±22 

(60) 

87.3±17 

(26) 

99.8±22 

(15) 

91±22 

(8) 

81.4±31.5 

(11) 

91.3±27       

(60) 

 Zn 96.8±19.6 

(60) 

77.6±27** 

(26) 

87±25 

(15) 

81.5±27.7 

(8) 

85±18.6 

(11) 

81.9±23.9** 

(60) 

 Cu/Zn 0.92±0.33 

(60) 

1.28±0.6* 

(26) 

1.23±0.46 

(15) 

1.2±0.46 

(8) 

0.99±0.43 

(11) 

1.23±0.55*   

(60) 

Values are expressed as mean ± SD 

Types m'alignant  patients  vs. non –m'alignant 

P*‹0.05,    p**‹0.01 

All values were expressed as I.U 
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Table8 Serum level of cerloplasmin, copper zinc and Cu/Zn ratio according to the 

family history in malignant and non –malignant patients. 

 
  

Type of malignancy 

 

Family 

history 

parameters Non-

malignant 

GIT Breast Urinary 

system 

Other 

type 

Total 

 Cp 47.8±10.6 

(5) 

44±13.07 

(3) 

62.3±10.9 

(8) 

- 57.5±15.5 

(4) 

57.8±13     

(15) 

 Cu 76.6±28.5 

(4) 

89±25 

(2) 

98±26 

(7) 

87±0 

(1) 

80.7±26.6 

(4) 

92.5±26.2     

(14) 

+ve Zn 105±9.8 

(4) 

84.5±32 

(2) 

91.7±29 

(7) 

75±0 

(1) 

95±21.3 

(4) 

88.4±20        

(14) 

 Cu/Zn 

 

0.732±0.2 

(4) 

1.2±0.73 

(2) 

1.12±0.4 

(7) 

1.2±0 

(1) 

0.86±0.3 

(4) 

1.1±0.4        

(14) 

 Cp 52.5±17.5 

(62) 

66±18.9**   

(31) 

71.6±4.6* 

(9) 

70.6±19.8** 

(16) 

63.2±15.2 

(15) 

67.2±20*** 

(71) 

-ve Cu 85.5±23 

(70) 

90.6±22 

(36) 

95±26 

(9) 

86.3±19.3 

(16) 

89.8±28.7 

(17) 

92±26.2        

(78) 

 Zn 97.5±21.7 

(70) 

82.2±27.8* 

(36) 

83.4±20 

(9) 

87.6±24 

(16) 

89.9±18.7 

(17) 

84.5±24.3*    

(78) 

 Cu/Zn 0.92±0.35 

(70) 

1.25±0.59* 

(36) 

1.23±0.56 

(9) 

1.07±0.4 

(16) 

1.02±0.35 

(17) 

1.2±0.54*     

(78) 

Values are expressed as mean ± SD 

Types m'alignant  patients  vs. non –m'alignant 

P*‹0.05,    p**‹0.01 

All values were expressed as I.U 
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Table 9 Serum level of cerloplasmin, copper zinc and Cu/Zn ratio according to the 

frequency 0f fruits intake in malignant and non –m'alignant  patients 

 

 Types of Malignancy 

Fruits 

take/ 

week 

Para- 

meters 

Non-

malignant 

GIT Breast Urinary Other 

type 

Total 

 

 

<3 

Cp 58±18.6 

(16) 

64±21 

(19) 

62±16.4 

(7) 

62±12 

(9) 

65.2±11 

(6) 

63±17 

(41) 

Cu 84±26 

(20) 

97±23 

(22) 

87±13 

(7) 

85±22 

(10) 

92±35 

 

92±24 

(47) 

Zn 102±14 

(20) 

78±29* 

(22) 

85±21 

(7) 

79±26* 

(10) 

93±18 

(8) 

80±26** 

(47) 

Cu/Zn 0.8±0.3 

(20) 

1.5±0.6* 

(22) 

1.1±0.5 

(7) 

1.2±0.5 

(10) 

1±0.45 

(8) 

1.3±0.56* 

(47) 

 

 

3-5 

Cp 50±15.5 

(25) 

61±19.5 

(11) 

65±11 

(8) 

74±31* 

(3) 

66±3.5 

(3) 

64±17* 

(25) 

Cu 85±23 

(26) 

81±16 

(13) 

109±24* 

(7) 

93±16 

(3) 

92±7 

(3) 

91±21 

(26) 

Zn 95±17 

(26) 

9124 

(13) 

85±28 

(7) 

97±19 

(3) 

89±17 90±23 

Cu/Zn 240.9±0.3 

(26) 

0.96±0.4 

(13) 

1.4±0.5 

(7) 

1±0.4 

(3) 

1±0.2 

(3) 

1.1±0.4 

(26) 

 

 

>5 

Cp  50±17.3 

(26) 

69±11 

(4) 

94±44* 

(2) 

85±20* 

(4) 

65±18* 

(10) 

73±21* 

(20) 

Cu 85±22 

(28) 

89±23 

(3) 

86±56 

(2) 

85±13 

(4) 

84±27 

(10) 

85±25 

(19) 

Zn 97±28 

(28) 

99±1.5 

(3) 

101±0.3 

(2) 

100±9 

(4) 

93±21 

(10) 

95±17 

(19) 

Cu/Zn 0.9±0.4 

(28) 

0.9±0.2 

(3) 

0.8±0.4 

(2) 

0.8±0.14 

(4) 

0.95±0.3 

(10) 

0.9±0.3 

(19) 

Values are expressed as mean ± SD 

Types m'alignant  patients  vs. non –m'alignant 

P*‹0.05,    p**‹0.01 

All values were expressed as I.U 
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Table 10 Serum level of cerloplasmin, copper zinc and Cu/Zn ratio according to the 

frequency of vegetables intake in malignant and  non-malignant  patients. 

 

 Types of Malignancy 

Vegetables

/ take week 

Para- 

meter

s 

Non-

malignan

t 

GIT Breast Urinary Other 

type 

Total 

 

 

<3 

Cp 54±21 

   10 

71±17 

7 

61±9 

7 

60±9 

3 

54±11 

4 

63±15 

21 

Cu 91±30 

10 

105±29 

11 

102±20 

6 

74±12 

4 

83±11 

5 

87±28 

26 

Zn 105±14.5 

10 

85±32 

11 

101±25 

6 

75±33 

4 

83±11 

5 

87±28 

26 

Cu/Zn 0.87±0.3 

10 

1.4±0.6

* 

11 

1.1±0.3 

6 

1.1±0.4 

4 

1.2±0.5

4 

5 

1.2±0.5 

26 

 

 

 

3-5 

Cp 47±16 

7 

63±21 

17 

68±13 

7 

66±21 

7 

60±5 

2 

65±19 

33 

Cu 84±23 

10 

90±13 

18 

97±25 

7 

99±19 

7 

79±16 

2 

93±17 

34 

Zn 100±15 

10 

77±27* 

18 

71±16* 

7 

89±22 

7 

69±4.2 

2 

78±24* 

34 

Cu/Zn 0.8±0.2 

10 

1.3±0.6 

18 

1.5±0.6

* 

7 

1.2±0.5 

7 

1.1±0.2 

2 

1.3±0.5

* 

34 

 

 

 

>5 

Cp  53±17 

50 

61±1.9 

10 

80±39 

3 

81±39* 

6 

65±17* 

13 

68±21* 

22 

Cu 82±21 

54 

73±10 

9 

85±40 

3 

80±13 

6 

88±25 

14 

82±21 

32 

Zn 96±23 

 

90±22 

9 

98±18 

3 

93±20 

6 

97±19 

14 

94±19 

32 

Cu/Zn 0.9±0.4 

54 

0.9±0.4 

9 

0.8±0.3 

3 

0.9±0.2

4 

6 

0.9±0.2

6 

14 

0.9±0.3 

32 

Values are expressed as mean ± SD 

Types m'alignant  patients  vs. non –m'alignant 

P*‹0.05,    p**‹0.01 

All values were expressed as I.U 

 

 

 

 

 

 

 

 

 

 

 


