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Abstract 


The study was designed to evaluate the relationship between serum copper and the copper/zinc (Cu/Zn) ratio with malondialdehyde (MDA) in patients with ovary cancer. Blood samples were taken from Oncology Unit in Merjian Teaching hospital in Hilla city. Thirty six patients suffer from ovary cancer were chosen in our study and thirty six healthy controls (group control). We found that significantly increased lipid peroxidation, measured as MDA, was demonstrated in the serum of ovary cancer patients (p> 0.02). The mean serum copper level in patients with ovary cancer was significantly higher than the control group (p> 0.01). In addition, the mean serum zinc level in patients with ovary cancer was significantly lower than the control group(p> 0.04). Moreover, a positive correlation was also observed between copper and the Cu/Zn ratio with MDA levels in the patient group but not in the control group.   
الخلاصة:
صممت الدراسة على أساس تقيم العلاقة بين عنصرنحاس المصل  والنسبة ( النحاس /الخارصين) مع المالونداي الديهايد  في مرضى سرطان المبيض وقد تم أخذ نماذج الدم من  وحدة الاورم في مستشفى مرجان التعليمي في مدينة الحلة ودراسة أختارة 36 مريض يعانون من سرطان المبيض و36 اشخاص اصحاء(مجموعة السيطرة) ووجدنا زيادة معنوية  بيروكسيد الشحوم المقاس كمالونداي الديهايد كونه سائد في مرضى سرطان المبيض(p<0.02) . كانت معدل مستوى نحاس المصل في مرضى سرطان المبيض اعلى من مجموعة السيطرة(0.01>p) . بالاضافة كانت معدل مستوى الخارصين المصل في مرضى سرطان المبيض اقل من مجموعة السيطرة) p<0.04) . علاوة على ذلك لوحظ أرتباط موجب بين النحاس والنسبة ( النحاس/الخارصين) مع مستوى المالونداي الديهايد في مجموعة المرضى ولكن ليست في مجموعة السيطرة.
Introduction 

Reaction oxygen species (ROS), such as superoxide anion radical  (O2.-) and hydrogen peroxide (H2O2), are constantly produced during metabolic processes in all living species. Under normal physiological condition, cellular ROS generation is counterbalanced by the action of antioxidant enzymes and other redox molecules. The balance between O2.- generation and elimination is important for maintaining proper cellular redox states. A moderate increase in ROS can stimulate cell growth and proliferation (Halliwell and Gutteridge, 1999). 
However, excessive ROS accumulation will lead to cellular injury, such as damage to DNA, protein, and lipid membrane. Because of their potential harmful effect, excessive ROS must be promptly eliminated from the cells by a variety of antioxidant defense mechanisms, including important enzymes, such as superoxide dismutase (SOD), catalase, and various peroxidases. The cytosolic copper/zinc containing SOD (Cu,Zn-SOD, or SOD1) and the mitochondrial manganese-containing SOD (Mn-SOD, or SOD2) are essential enzymes responsible for catalyzing the conversion of O2.- to H2O2, which is further eliminated by catalase and preoxidases (Halliwell and Gutteridge, 1999,Yumin et al, 2005 ). Superoxide dismutase (SOD) activity in Chinese hamster ovary (CHO) and ovarian carcinoma (OvCa) cells was measured after exposure to hyperthermia and correlated with the development of thremotolerance. The SOD activity of each cell type was largely copper- and zinc-containing SOD activity (Loven et al, 1985). Prime targets of reactive oxygen species are the polyunsaturated fatty acids in cell membranes causing lipid peroxidation, which may lead to damage of the cell structure and function (Floyd, 1990). Additionally, decomposition of lipid hydroperoxides yields a wide variety of end-products, including malondialdehyde (MDA). Oxidative stress has been suggested to play a role in some physiological conditions and in many disease processes, including carcinogenesis(Uotila et al, 1994, Papas, 1996).A growing body of evidence has indicated that many trace elements play  an important role in a number of biological processes by activating or inhibiting enzymatic reactions, by competing with other elements and metalloproteins for binding sites, by affecting the permeability of cell membranes or by other mechanisms (Sky-Peck, 1986, Drake and Sky-Peck, 1989 ). It is, therefore, reasonable to assume that these trace elements would exert action directly and indirectly, on the carcinogenic process (Cavallo et al, 1991). Statistically significant differences from the normal distribution of Fe, Cu, and Se have been reported to occur in patients with various forms of cancer (Sullivan et al, 1979, Jansson,1984, Trush and Kensler, 1991). The relationship between breast cancer and Fe, Zn, and Se has also been investigated (Carofalo et al,1980, Krsnjavi, 1990, Kanias et al, 1994). 


Divalent ions of transition metals can promote lipid peroxidation in vitro and much attention is currently focused on lipid peroxidation in the pathologenesis of metal toxicity (Sunderman,1986). The mechanisms of pathologenesis could be mediated by direct effects of certain trace elements (e.g., Fe ,Zn, and Cu) on the formation of hydroxyl free-radical from hydrogen peroxide and superoxide via the Fenton and Haber-Weiss reaction(Halliwell B., and Gutteridge, 1990, Sandstead, 1995). In recent years, using MAD as a marker of oxidative stress, there has been growing interest in studying the role played by lipid peroxidation in cancer progression(Stevens and  Nerishi, 1992, Kimmick et al, 1997). Therefore, the present study was undertaken to evaluate the relationship between serum Copper and the Cu/Zn ratio with MDA (a marker of oxidative stress) in patients with ovary cancer.
Experimental 

Patients


Thirty six women with ovary cancer were admitted to Oncology Unit in Merjian Teaching hospital in Hilla city, have been subjected to present study. The mean age of the patients was 42.2 ± 12.1 years, with a range of 23-71 years. There were 36 healthy all volunteers (all women, 40.5 ± 10.2 years, 21- 72 years old) serving as control groups. None of the patients or controls were using hormones, oral contraceptives, or trace elements- containing supplements. All were nonsmokers. In order to eliminate confounding variables, patients with concomitant diseases such as diabetes mellitus, rheumatoid arthritis, Wilson’s disease, or liver disorders were excluded. 


Fasting blood samples (10 mL) were collected from patients and controls. The blood samples were centrifuged at 3000 rpm for 10 min at 4oC. both the patients and controls, sera were stored at 4oC in an ice chest for no longer than 24 h before freezing. 
Statistical analysis


The results are expressed as mean ± SD (1SD). Statistical analysis was performed using studentُ s t-test; p values <0.05 were considered significant.
Materials

All the chemical in this were imported from BDH Co. expected Kits from Giesse for copper and zinc.
Assessment of the lipid peroxidation activity:

The assessment of lipid peroxidation process is achieved via determination the byproduct; Malondialdehyde(Lunec, 1990).


The level serum malondialdehyde was determined by a modified procedure described by (Guidet  and Shah , 1989). In brief; to 150 µl serum sample add the followings: 1 ml trichloroacetic acid 17.5 %, 1ml of 0.6% thiobarbituric acid, mixed well by vortex, incubate it in boiling water bath for 15 minutes, then allowed to cool. 


Then add 1ml of 70% TCA, and let the mixture to stand at room temperature for 20 minutes, centrifuged at 2000 rpm for 15 minutes, and take out for scanning spectrophotometrically.
                                                                   Absorbance at 532 nm
The concentration of malondialdhyde = 

                                                                L x Eo
L: light bath (1cm)
EO: extinction coefficient 1.56 x 105 M-1. Cm-1.
D: dilution factor 
Determinations of serum trace metals:
Assessment of serum copper colorimetrically:

Serum copper is measured by a colorimetric method using commercially available kit (Giesse).
Assessment of serum zinc colorimetrically:
Serum zinc is measured by a colorimetric method using commercially available kit (Giesse).

Result


Patients with various forms of cancer had significantly higher MDA levels (p<0.02) than controls, which suggested the presence of increased oxidative stress are shown in Table (I). The serum Cu was elevated in these patients, the mean value of Cu concentration in patients was (1.56 ± 0.21) mg/L while the mean value for control was (1.36 ± 0.21) mg/L. Cu level was found to be higher in patient group compared with controls with P value of less than   0.05 as shown in Table (II). The serum Zn level tended to decrease in these patients, the mean value of Zn concentration in patients was (0.56 ± 0.21) mg/L while the mean value for control was (1.14 ± 0.3) mg/L. Zn level was found to be lower in patient group compared with controls with P value of less than   0.05 as shown in Table (III). The Cu/Zn ratio was higher (p<0.05) in the patient group (mean: 1.6± 0.41) as compared to that in the control group (mean: 1.04 ±0.25) as shown in Table (IV). Variation of MDA and trace element concentration showing enhancement or depression with ovary cancer as shown in figure (1). Both serum MDA and Cu levels were significantly higher than those of the controls (p<0.05). As shown in figure (2), a significant positive correlation was found between serum MDA levels and serum Cu levels (r=0.965, R2=0.932, p<0.05). Similarly, both serum MDA and Cu/Zn ratio were significantly higher than those of the controls (p<0.05). As shown in figure (3), a significant positive correlation was found between serum MDA levels and serum Cu/Zn ratio (r=0.988, R2= 0.976,  p<0.05). 

Discussion 

Oxidative stress produced through either increased free radical generation and/or a decreased antioxidant level in the target cells and tissues has been suggested to play an important role in carcinogenesis(Trush and Kensler, 1991, Rice  and Burdon, 1993). Data also indicate that the reactive oxygen species are involved in cancer initiation and promotion (Ames, 1983). The role of oxidative stress in the etiology of cancer has been supported by epidemiology studies (Ames, 1983, Willett and MacMahon, 1984, Stevens  and  Nerishi, 1992); however, the etiology of the major of human cancer is still unclear.

In this study, we found that MDA levels were elevated in the serum of patients with cancer. As far as cancer is concerned, enhanced oxidative stress in tissues and serum has previously been reported. Wang et al (1996) have demonstrated increased lipid peroxidation and increased MDA-DNA adducts have been detected in mammary tissues of cancer patients. From studying the changes in peroxidant-antioxidant status in breast, colon, and prostate cancer patients, Hietanen et al. (1994) concluded that oxidative stress may be associated with malignant disease. The products of lipid peroxidation reactions in the serum and tissues of cancer patients had been analyzed by Punnonen et al. (1994). They found that serum MDA levels were elevated in patients with cancer. Oakley et al. (1996) demonstrated that increased oxidative DNA of human tumor tissue. In present study, our findings are in agreement with most of the earlier studies suggesting the ovary cancer patients might be at risk from oxidative cell damage. We, therefore, suggested that the increase in the lipid peroxidation, through metabolic pathways, causes the increased production of MDA that leaks into the blood stream, consequently causing increased levels of MDA in patients with ovary cancer.
Alteration in serum Cu and Zn levels occur in patients with cancer. Copper is a common cofactor for many enzymes, and may act as a catalyst in the formation of ROS and the peroxidation of membrane lipid (Chan et al, 1982). In the cytoplasm of eukaryotic cells, superoxide dismutase (Cu/Zn-SOD), one of the antioxidant enzymes, contains Zn in its active site (Chvapil, 1972, Fridovich, 1985). Zinc is also a pivotal element in all rapidly growing tissues because it is a component of DNA and RNA polymerase, and seems to have a modulatory and protective action for the growth of both normal and cancer cells (Fenton and Burke, 1985). 
The role of metals (such as Cu and Zn) in relation with the initiation and progression of a large variety of neoplasias has been investigated (Carvallo et al, 1991). With regard to human tumors, however, the limited data available concerning the serum levels of Cu and Zn does not show similar trend (Cavallo et al,1991). Hence, the relation between ovary cancer and trace elements, and the possible roles of these trace elements in  carcinogenesis, could not fully be understood by analyzing the trace elements status only.


A correlation between tumor induction and the changes of trace elements such as copper and zinc, which facilitate the production of free radical, has been described (Halliwell and Gutteridge, 1990). Previous results have also shown that cancer patients serious disturbances in the status of trace element, especially those involved in the antioxidant system i.e., Cu and Zn (Carofalo et al, 1980, Hoffman et al,1988, Yucel et al, 1994). Our findings show that a positive correlation was observed between serum Cu, the serum Cu/Zn ratio, and  MDA levels in the patient group but not in the control group. It has been known that Cu participates in the reductive activation of H2O2, Causing damage to cellular nucleic acids, proteins and lipids. Interaction of H2O2 with O2 generates more reactive species, such as hydroxyl radicals (Halliwell and Gutteridge, 1990). These reactive oxygen species have been considered responsible for the H2O2/copper mediated biological damage. Cofta et. al. (2001) also found significant increase in the mean serum Cu levels and the serum Cu/Zn ratio in all patient groups with cancer compared with the control groups. The enzyme superoxide  dismutase (SOD) is the first line of defense against oxygen toxicity. It catalyzes the conversion of superoxide to less toxic hydrogen peroxide. Superoxide dismutases exist in three forms to prevent this accumulation: a cytosolic copper/zinc SOD-1, a mitochondrial manganese-containing SOD-2, and an extracellular copper/zinc SOD-3 (Vishwanaath, 2002).From this point of view, our finding suggested that ovary caner progression may be due, at least in part, to the catalyzation of oxidative stress  depend on Cu levels and Cu/Zn ratio. 


 Conclusion

 The presence of a relationship between oxidative stress and trace elements in patients with ovary cancer was observed in the present study. Because only longitudinal studies could confirm causality by providing data on the MDA could be a result of the presence of ovary cancer, but oxidative stress may not be implicated in its development. We also suggest that increased oxidative stress present in ovary cancer may result from changes in the levels of certain trace elements. Additional studies, some of which we have already began, are required to explore the roles played by antioxidant (superoxide dismutase ) in ovary cancer.

Table I: Mean malondialdehyde concentration (nmol/mL) of controls group and patients group.

	Group
	Mean value of MDA conc.
	SD
	P<0.05

	Controls
	0.94
	0.41
	0.02

	Patients
	1.64
	0.41
	


Table II: Mean copper levels (mg/L) of controls group and patients group.

	Group
	Mean value of Cu levels
	SD
	P> 0.05

	Controls
	1.36
	0.21
	0.01

	Patients
	1.56
	0.21
	


Table III: Mean zinc levels (mg/L) of controls group and patients group.

	Group
	Mean value of Zn levels
	SD
	P> 0.05

	Controls
	1.14
	0.3
	0.04

	Patients
	0.56
	0.21
	


Table IV:  Cu/Zn ratio of controls group and patients group.

	Group
	Mean value of Cu/Zn
	SD
	P> 0.05

	Controls
	1.04
	0.24 
	0.024

	Patients
	1.6
	0. 41
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Figure (1). Malondialdehyde (MDA) and metal concentration of controls and ovary cancer patients.
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Figure (2). Correlation between serum Cu and MDA levels in patients with ovary cancer (n=36, r= 0.965, R2=0.932, p> 0.05).
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Figure (3). Correlation between serum Cu/Zn and MDA levels in patients with ovary cancer (n=36, r= 0.988, R2=0.976 p> 0.05).

Reference 

Ames BN. Dietary carcinogens and anticarcinogens: oxygen radicals and degenerative diseases. Science (1983)221, 1256-64. 

Carofalo J., Ashikari H., and Lesser M.L. Serum zinc, copper, and the Cu/Zn ratio in patient with benign and malignant lesions. Cancer (1980) 46, 2682-2685. 

Carvallo F., Gerber M., and Marubini E. Zinc and copper in breast cancer. A join study in northern Italy and southern France. Cancer (1991) 67,738-745

Cavallo F., Gerber M., and Marubini E. Zinc and copper in breast cancer.     Cancer (1991) 67, 738-745.

Chan P.C., Peller O.G., and Kesner L. Copper (II) catalyzed lipid peroxidation in liposomes and erythrocyte membrane. Lipid (1982) 17, 331-337.

Chvapil M. Effects of zinc on cells and biomembranes. Med. Clin. North Am (1972)60, 799-812

Cofta S., Zowczak M., Iskra M. Analysis of serum copper and zinc concentrations in cancer patients. Biol Trace Elem Res (2001)82, 1-8.

Drake E.N., and Sky-Peck H.H. Discriminate analysis of trace element distribution in normal and malignant human tissues. Cancer Res. (1989) 49, 4210-4215

Fenton M.R., and  Burke JP. Subcellular zinc distribution in livers and tumors of plasmocytoma-bearing mice. Nutr. Res. (1985) 5, 1383-1391.

Floyd RA. Role of oxygen free radicals in carcinogenesis and brain ischemia. FASEB J. (1990)4, 2587-2597.

Fridovich I. Superoxide dismutases: regularities and irregularities. Harvey Lect (1985) 79: 51-75.

Guidet B. and Shah S.V., Am. J. Physiol. (1989) 257,F440.
Halliwell B., and Gutteridge J.M. Role of free radicals and catalytic metal ions in human disease: An overview. Method Enzymol (1990) 186, 1-85.

Halliwell B., and Gutteridge J.M. Free radicals in biology and medicine. New York: Oxford University press (1999) 105-113. 

Hietanen E., Bartsch H., and Bereziat J.C. Diet and oxidative stress in colon and prostate cancer patients: a case –control study. Eur J Clin Oncol.(1994) 48, 575-586.

Hoffman H.N., Phyliky R.L., and Fleming C.R. Zinc-induced copper deficiency. Gastroenterology (1988)  94, 508. 

Jansson B. Selenium and cancer. Cancer Bull. (1984) 36, 164.

Kanias G.D., Kouri E., Arvaniti H., and Kouneli S. Trace element content in breasts with fibrocytic disease. Biol. Trace Elem. Res. (1994) 43, 363-70. 

immick G.C., Bell R.A.,and Bostick R.M. Vitamin E and cancer: a review.Nutr Cancer (1997) 27, 109-117.

Krsnjavi H., and Beker D. Selenium in serum as a possible parameter for assessment of breast disease. Breast Cancer Res. Treat (1990)16, 57-61.

Loven D.P., Leeper D.B, and Oberley L.W. Superoxide dismutase levels in Chinese hamster ovar cells and ovarian carcinoma cells after hyperthermia or exposure to cycloheximide. Cancer Res. (1985) 45, 3029-3033.

Lunec J., R
eview Articals, Ann. Clin. Biochem. (1990)27,173. 

Oakley G.G., Devanaboyina U., and Gupta R.C.Oxidative DNA damage induced by activation of polychlorinated biphenyls (PCBs) : implications for PCB-induced oxidative stress in cancer. Chem. Res. Toxicol (1996) 9,1285-1292.

Papas A.M. Determinations of antioxidant status in humans. Lipid (1996) 31, S77-82.

Punnonen K., Ahotupa M., and Asaishi K. Antioxidant enzyme activities and  oxidative stress in  human cancer. J. Cancer Res. Clin. Oncol (1994) 120,374-377. 

Rice C, and Burdon R. Free radical lipid interactions and their pathological consequences.  Prog Lipid Res. (1993) 32, 71-110.

Sandstead H.H. Requirement and toxicity of essential trace element. Amer. J. Clin Nutr. (1995) 61, 621S.

Sky-Peck H.H. Trace metals and neoplasia. Clin. Physiol. Biochem. (1986) 4,99-111

Stevens R.G., and  Nerishi K. Iron and oxidative damage in human cancer. In: Biological consequences of oxidative stress. New York: Oxford University press (1992) 138-61. 
Sullivan J.F., Blotcky A.J., and Burch R.E. Serum levels of selenium, calcium, copper, magnesium, manganese, and zinc in various human diseases

Sunderman F.W. Metals and lipid peroxidation. Acta Pharmacol Toxicol. (1986) 59, 248-55. 

Trush  M.A., and Kensler T.W. An overview of the relationship between oxidative stress and chemical carcinogenesis. Free Radic. Biol. Med. (1991) 10, 201-9.

Uotila J.T., Kirkkola A.L., and Tuimala R.J. The total peroxyl radical radical-trapping ability of plasma and cerebrospinal fluid in normal and preeclamptic parturients. Free Radic Biol. Med. (1994) 5, 581-90.

Vishwanaath M., Introduction to Clinical Nutrition, edited by Marcel Dekker, Inc., New York (2002) 398.

Wang M.Y., Dhingra K., and Hittelman W.N. Lipid peroxidation-induced putative malondialdehyde-DNA adducts n human tissues. Cancer Epideminol Biomarkers Prev.(1996) 5, 705-710.

Willett W.C. and MacMahon B. Diet and cancer – an overview. N. Engl. J. Med. (1984) 310, 633-8.

Yucel I, Arpaci F, and Ozet A. Serum copper and zinc levels and copper/zinc ratio in patients with cancer. Biol. Trace Elem. Res. (1994) 40,31-8.

Yumin H., Daniel G., and Gong Y. Mitochondrial superoxide dismutase expression in ovarian cancer. J. Biol. Chem. (2005)280, 39485-92. 

X D.





Patient mean±SD=


0.56±0.21





Control mean ±SD=


1.14 ± 0.3





Control 


mean ±SD=


0.94±0.41





     Patient mean ± SD=


       1.64 ±0.41





Patient mean ± SD=


1.56 ±0.21





Control


 mean ± SD=


1.36±0.21








PAGE  
517

