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Objective:
Myocardial Infarction (MI) patients and healthy control subjects.
Methods:
levels of Molybdenum was determined using Electro
(ETAAS), whereas Malondialdehyde (MDA)
Results:
patients and healthy control (P<0.0005)
Conclusion:
maybe used as a marker for
oxidase, which recently considered as a biomarker for
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INTRODUCTION 
 

Myocardial Infarction (MI) is an object of coronary heart 
disease, which defined as a part of acute coronary syndrome
(Joseph et al., 2000). All the trace elements are harmful to our 
body beyond a certain level, In some studies it was found that 
trace elements may play a vital role, resulting in either harmful 
or beneficial effects by damaging or protecting vessel wall and 
altering lipid profile, these trace elements acts as a contributing 
factors for the growing burden of MI. Molybdenum is an 
essential element for humans, as well as for animals and plants 
(Schwarz et al., 2013). At least 50 molybdenum
enzymes were known by 2002, mostly in bacteria, and the 
number is increasing with every year; 
2004)(Mendel et al., 2006). Mammalian Mo
enzymes are known, all of them harboring a 
molybdenum cofactor (Moco) in their active site, In humans 
and other mammals, molybdenum is a key constituent of at 
least three important enzymes: sulfite oxidase
oxidase and aldehyde oxidase (Kisker et al
and Ralf, 2009). In some animals, and in humans, the oxidation 
of xanthine to uric acid, a process of purine
catalyzed by xanthine oxidase, a molybdenum
enzyme. The activity of xanthine oxidase is directly 
proportional to the amount of molybdenum in the body. 
Molybdenum concentration also affects protein synthesis
metabolism, and growth. (Mitchell and Phillip, 2003
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ABSTRACT 

Objective: to determine the difference in serum Molybdenum and Malondialdehyde levels among 
Myocardial Infarction (MI) patients and healthy control subjects. 
Methods: 60 MI patients and 60 healthy volunteers as control were included in this study. Serum 
levels of Molybdenum was determined using Electro thermal atomic absorption spectroscopy 
(ETAAS), whereas Malondialdehyde (MDA) level was measured using UV
Results: highly significant differences in serum Mo and MDA levels were observed between the (MI) 
patients and healthy control (P<0.0005) 
Conclusion: our study found that the highly increasing of Mo concentration in (MI) patients sera 
maybe used as a marker for Myocardial Infarction depending on its relationship with xanthine 
oxidase, which recently considered as a biomarker for Myocardial Infarction  

open access article distributed under the Creative Commons Attribution
provided the original work is properly cited. 
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Figure 1 show the chemical structure of xanthine oxidase when 
combined with Molybdenum as a co
molybdenum are found in a wide variety of foods, and human 
exposure to molybdenum may occur via the diet, drinking 
water and occupational exposure 
industrial uses. The human body contains about 0.07
molybdenum per kilogram of body weight 
2001).with higher concentrations in the l
in lower in the vertebrae (Considine 
is also present within human 
prevent its decay (Curzon et al
molybdenum have not been linked toinadequate dietary intake
(Nielsen, 1999) (Turnlund and Friberg, 2007
2005). Reports of molybdenum deficiency in humans have 
been limited to genetic defects
molybdenum cofactor’s ability to
and to one case of feeding molybdenum
nutrition (Considine et al., 2005
 

The toxicity of molybdenum compounds in humans has been
observed to be low, and in general, soluble molybdenum 
compounds (e.g., sodium molybdatedihydrate) are more toxic 
than insoluble compounds (Vyskocil and 1999
radical generation has been shown to be an important 
mechanism of cellular injury in ischemic myocardium (
et al., 2000). Several mechanisms have been proposed to be 
involved in the generation of oxygen free radicals but xanthine 
oxidase has been shown to be a major source
generation under ischemic conditions (
free radicals produced by the action of xanthine oxidase, in 
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to determine the difference in serum Molybdenum and Malondialdehyde levels among 

60 MI patients and 60 healthy volunteers as control were included in this study. Serum 
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level was measured using UV-VIS spectroscopy. 
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turn, oxidize cellular proteins and membranes resulting in 
myocardial cellular injury (Gorman and Zweier, 1990
Malondialdehyde (MDA), a naturally occurring end product of 
membrane lipid peroxidation, is one of the most frequently 
used biomarker for free radical mediated damage 
al., 1997). 
 

 

Figure 1. Molybdenum as co-factor with Xanthine oxidase
 

MATERIALS AND METHODS 
 
All chemicals used in this study with highly purified material 
and no farther purification done. 
 
Sample collection 
 
About (5 ml) of blood was drawn from forearm vein of 
patients suffering from myocardial infarction.
samples were allowed to clot for about (10 minutes) at room 
temperature and then centrifuged in (402 X g) f
minutes).  
 
The serum was stored in deep freeze and became ready to use 
in digestion procedures for determining Mo and in measuring 
the Malondialdehyde (MDA). 
 
Determination of Molybdenum 
 
Molybdenum determined by using Electrothermal atomic 
absorption spectroscopy (ETAAS), after the digestion of the 
sera according to the method of (Weatherby and Feruson, 
2004). 
 
Measurement of Malondialdehyde (MDA)
 
Lipid peroxidation was estimated by the method of by 
measuring the levels of MDA (Burtis and Ashwood,
Free MDA , as an indicator of lipid peroxidation, was 
measured  spectrophotometrically as thiobarbituric acid 
reactive substances (TBASR) after precipitating the protein 
with trichloroacetic acid (TCA),  forming an MDA
adduct (pink color) that absorbs strongly at (532 nm) 
 
Statistical Analysis  
 
Data were analyzed using SPSS software (Version 19) and the 
values were expressed as mean and standard deviation. 
Pearson’s correlation analysis was carried out.
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Lipid peroxidation was estimated by the method of by 
Burtis and Ashwood, 1999). 

Free MDA , as an indicator of lipid peroxidation, was 
measured  spectrophotometrically as thiobarbituric acid 
reactive substances (TBASR) after precipitating the protein 
with trichloroacetic acid (TCA),  forming an MDA-TBA2 

absorbs strongly at (532 nm) (21). 

Data were analyzed using SPSS software (Version 19) and the 
values were expressed as mean and standard deviation. 
Pearson’s correlation analysis was carried out. 

All comparison were 2-tailed, and 
were considered significant. 
 

RESULTS  
 
As shown in the table, Molybdenum concentration increases 
by 120% in the sera of patients with myocardial infarction 
when compared to healthy controls (p<0.0005).
Malondialdehyde (MDA) levels are also statistically very 
significantly increased in the sera of patients with myocardial 
infarction. There is about 260 % increase in MDA levels in the 
blood of patients when compared to healthy controls 
(p<0.0005). 

 
Table. Molybdenum and MDA lev

controls and patients with myocardial infarction
 

Case Molybdenum (ppb)

Healthy control n=60 
Patients with myocardial 
infarction n= 60 
P- value 

 Values reported as mean±SD; n= no. of cases.
  P<0.0005 highly significant 

 

Figure 2. Molybdenum and MDA levels in the sera of healthy 
controls and patients with myocardial infarction

 

DISCUSSION 
 
Our results showed highly significant increase in the 
concentration of both Molybdenum and MDA in the sera of 
patients with myocardial infarction (MI) compared to healthy 
controls. Oxidative stress or lipid peroxidation, which can 
represented by MDA measurement, is associated with an 
increased free radical burden. In this study, serum MDA levels 
were significantly higher in MI patients than healthy control 
that’s agree with the study of (Haseeb, 
Ahmad et al., 2013). These results suggest higher free radical 
metabolism in MI patients and 
of tissue damage due to oxidative stress, also the prolong 
oxidative stress due to impaired balance between prooxidant 
and antioxidant mechanism may lead to lipid peroxidation and 
tissue damage. In addition to the elevated of
patients, also we observed a highly 
Molybdenum concentration compared with healthy control, 
which is an essential trace element, this element essential for 
xanthine oxidase activity, which 
myocardial infarction according to a study done by (Rashmi, 
al., 2007). 
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As shown in the table, Molybdenum concentration increases 
by 120% in the sera of patients with myocardial infarction 
when compared to healthy controls (p<0.0005). 

levels are also statistically very 
significantly increased in the sera of patients with myocardial 
infarction. There is about 260 % increase in MDA levels in the 
blood of patients when compared to healthy controls 

Table. Molybdenum and MDA levels in the sera of healthy 
controls and patients with myocardial infarction 

Molybdenum (ppb) MDA(mmol/L) 

2.082±1.111 1.902±0.847 
6.701±1.719 6.87±2.354 

P<0.0005 P<0.0005 

Values reported as mean±SD; n= no. of cases. 

 
 

Figure 2. Molybdenum and MDA levels in the sera of healthy 
controls and patients with myocardial infarction 

Our results showed highly significant increase in the 
concentration of both Molybdenum and MDA in the sera of 
patients with myocardial infarction (MI) compared to healthy 

Oxidative stress or lipid peroxidation, which can 
represented by MDA measurement, is associated with an 

In this study, serum MDA levels 
significantly higher in MI patients than healthy control 

that’s agree with the study of (Haseeb, et al. 2013) (Haseeb 
These results suggest higher free radical 

metabolism in MI patients and therefore indicate some extent 
of tissue damage due to oxidative stress, also the prolong 
oxidative stress due to impaired balance between prooxidant 
and antioxidant mechanism may lead to lipid peroxidation and 

In addition to the elevated of MDA levels in MI 
patients, also we observed a highly significant increase in 
Molybdenum concentration compared with healthy control, 

is an essential trace element, this element essential for 
which is consideredas a marker of 

myocardial infarction according to a study done by (Rashmi, et 
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(Rashmi Raghuvanshi et al., 2007) they found a highly 
significant increase in xanthine oxidase activity in MI patients, 
their study indicated that myocardial ischemia has a definite 
correlation with xanthine oxidase activity and thus the 
measurement of xanthine oxidase activity may be used as a 
biochemical marker of myocardial infarction. Since the 
Molybdenum is an essential for xanthine oxidase activity, 
where this enzyme increase significantly in this pathogenesis, 
and depending in our results which shows a highly significant 
increase in Molybdenum concentration , so it is possible to use 
the Molybdenum as an indicator or biomarker for myocardial 
infarction. 
 
Conclusion  
 
Molybdenum is an essential for Xanthine Oxidase activity, this 
enzyme increased significantly in MI status, Our results shows 
a highly significant increases in Molybdenum concentration in 
MI sera, so Molybdenum can considered as an ideal biomarker 
for the diagnosis of MI 
 
Acknowledgements  
 
The researcher would like to thank all the team, doctors, 
nurses, laboratory technician, in the Al-Sader technical 
hospital and Basrah General Hospital for their kind assistance 
and providing facilities during data and samples collection 
procedure. 
 
 

REFERENCES 
 
Burtis and Ashwood, E. R. 1999. "Tietz Textbook of Clinical 

Chemistry" , 3rd edition  , W.B. Saunders Comp.  Tokyo   
Considine, Glenn D., et al., 2005. "Molybdenum". Van 

Nostrand's Encyclopedia of Chemistry, New York: Wiley-
Interscience. pp. 1038–1040. ISBN 978-0-471-61525-5. 

Curzon, M. E. J., Kubota, J. and Bibby, B. G. 1971. 
"Environmental Effects of Molybdenum on Caries". 
Journal of Dental Research, 50 (1): 74–77. 

Enemark, John H., Cooney, J., Jon A., Wang, Jun-Jieh and 
Holm, R. H. 2004. "Synthetic Analogues and Reaction 
Systems Relevant to the Molybdenum and Tungsten 
Oxotransferases". Chem. Rev., 104 (2): 1175–1200. 

Farhang, A., Aula and Fikry A. Qadir, 2013 “Effects of 
Cigarette Smoking on Some Immunological and 
Hematological Parameters in Male Smokers in Erbil City” 
Jordan Journal of Biological Sciences, Volume 6, Number 
2, June. ISSN 1995-6673 Pages 215 – 230. 

Gorman, SLT. and Zweier, JL. 1990. Evaluation of the role of 
xanthine oxidase in myocardial reperfusion injury. J 
BiolChem, 265:6656-63. 

Haseeb Ahmad,et al., 2013. “Serum markers of tissue damage 
and oxidative stress in patients with acute myocardial 
infarction”.Biomedical Research, 24 (1): 15-20. 

Holleman, Arnold, F., Wiberg and Egon, 2001. Inorganic 
chemistry. Academic Press. p. 1384. ISBN 0-12-352651-5. 

 
 
 
 
 
 
 

Joseph S. Alpert, Tucson, Arizona; Elliott Antman (2000). 
"Myocardial infarction redefined – a consensus document 
of Joint European Society of Cardiology / American 
College of Cardiology committee for redefinition of 
myocardial infarction". Jem CollCardiol 36:959-69. 

Kisker, C. et al., 1997. Molybdenum-cofactor-containing 
enzymes: structure and mechanism. Ann. Rev. Biochem. 
66, 233–267. 

Mendel and Ralf, R. 2009. "Cell biology of molybdenum". 
BioFactors. 35 (5): 429–34. 

Mendel, Ralf, R., Bittner and Florian, 2006. "Cell biology of 
molybdenum". Biochimicaet Biophysica Acta., 1763 (7): 
621–635.   

Mitchell and Phillip C. H. 2003. "Overview of Environment 
Database". International Molybdenum Association. 
Archived from the original on 2007-10-18. Retrieved 2007-
05-05. 

Nielsen, F., Mikkelsen, BB., Nielsen, JB., Andersen, HR. and 
Grandjean, P. 1997. Plasma malondialdehyde as biomarker 
for oxidative stress: reference interval and effects of life-
style factors. Clinical Chemistry, 43(7):1209- 14. 

Nielsen, F.H., 1999. Ultratrace minerals, In: Shils, M.E., 
Olson, J.A., Shike, M., Ross, A.C. (Eds.), Modern 
Nutrition in Health and Disease, 9th ed. Williams and 
Wilkins, Philadelphia, pp. 283–303. 

Pandey, NR., Kaur, G., Chandra, M., Sanwal, GG. and Misra, 
MK. 2000. Enzymatic oxidant and antioxidants of human 
blood platelets in unstable angina and myocardial 
infarction. Int J Cardiol, 76:33-8. 

Rashmi Raghuvanshi et al., 2007. Department of 
Biochemistry, Lucknow University, Lucknow-226 007, 
*Era’s Lucknow Medical College and Hospital, 
Lucknow.“Xanthine Oxidaseas a markerof Myocardial 
Infarction” Indian Journal of Clinical Biochemistry, 22 (2) 
90-92. 

Schwarz, Guenter; Belaidi, Abdel A. (2013). "Chapter 13. 
Molybdenum in Human Health and Disease". In Astrid 
Sigel; Helmut Sigel; Roland K. O. Sigel. Interrelations 
between Essential Metal Ions and Human Diseases. Metal 
Ions in Life Sciences. 13. Springer. pp. 415–450. 
doi:10.1007/978-94-007-7500-8_13. 

 
Turnlund, J.R. and Friberg L.T. 2007. Molybdenum in 

Handbook on the Toxicology of Metals, 3rd ed. Nordberg, 
G.F., Fowler, B.A., Nordberg M., Friberg L.T. (Eds.), 
Elsevier, London, UK, pp 731–741. 

Vyskocil, A. and Viau, C., 1999. Assessment of molybdenum 
toxicity in humans. J. Appl. Toxicol. 19, 185–192. 

Weatherby,  D. and Feruson, S.   2004. Blood Chemistry and 
CBC Analysis, 1st editon, Weatherby and Associates, 
UKC. A. Burtis and E. R. Ashwood , "Tietz Textbook of 
Clinical Chemistry" , 3rd edition, W.B. Saunders Comp, 
Tokyo , (1999). 

Xia, Y., Khatchikian, G. and Zweier, J. 1996. Adenosine 
deaminase inhibition prevents free radical mediated injury 
in the post ischemic heart. J Biol Chem, 271:10096-102. 

 

67536                                                International Journal of Current Research, Vol. 10, Issue, 04, pp.67534-67536, April, 2018 
 

******* 


