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Abstract 
               Unstable angina pectoris often leads to acute myocardial infarction.  

Since uric acid is thought to be risk factor for cardiovascular disease and considered a 

major antioxidant in human blood .The level of uric acid and lipid peroxidation in the 

sera of patients with unstable angina and myocardial infarction were measured and 

compared to the healthy individuals. Twenty-nine patients with unstable angina and 

twenty-nine patients with myocardial infarction were studied and compared to twenty-

five healthy individuals. Uric acid was measured by using Human Kit. Malondialdelyde 

(MDA) a lipid peroxidation marker, was measured by thiobarbituric acid method 

.Significant elevation of uric acid and MDA were observed in the sera of patients with 

unstable angina and myocardial infarction compared to the control group , while a non 

significant correlation between uric acid and lipid peroxidation were found in the present 

study in the sera of patients with unstable angina and myocardial infarction.  
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Introduction               
Acute coronary syndrome (ACS) 

encompass a continuum of ischemic 

heart disease from unstable angina (UA) 

with reversible myocardial cell injury 

through myocardial infarction (MI) with 

large areas of necrosis[1,2]. The 

definition of acute coronary syndrome 

depends on specific characteristics of 

each elements of triad of clinical 

presentation including a history of 

coronary artery disease 

electrocardiographic changes and 

biochemical cardiac markers [3]. 

Unstable angina and myocardial 

infarction have a common aetiology in 

the formation of thrombus on an 

inflamed and complicated atheromatous 

plaque[4]. Over the last 40 years, a 

number of clinical and laboratory 

variables have proven predictive of the 

incidence of cardiovascular disease and 

thus qualify as cardiovascular disease 

risk factores [5]. Recent studies have 

shown that in addition to the classic risk 

factores, such as age, male gender, 

hypertension , hyperlipidemia, diabetes 

mellitus , obsity , high serum uric acid 

concentration is a cardiovascular 

factor[6-9]. 

              Uric acid generated from 

xanthine by xanthine oxidase is the final 

product of purine metabolism in 

human[10] .Sources of purine are either 

endogenous from de nova synthesis and 

nucleic acid breakdown, or exogenous 

from dietry purine intake[11] .The 

association between uric acid and 

coronary artery disease was not limited 

to the hyperuricemic range[12] . Jelic I. 

et. al. were demonstrated that uric acid 

determination ould be useful as one of 

the markers of clinically significant 
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coronary artery disease[12]. Despite 

elevated of uric acid associated with 

increased risk for cardiovascular disease, 

its considered a major antioxidant in 

human blood that may protect against 

aging and oxidative stress[13,14] 

.Oxidative stress is defined as the tissue 

damage resulting from an imbalance 

between an excessive generation of 

oxidant compounds and insufficient 

antioxidant defence mechanisms [15,16]. 

              It is thought to play an 

important role in the pathogensis of 

acute coronary disease[17,18].Given that 

free radicals have very short half-livers 

(seconds) the clinical assessment of 

oxidative stress is based on the 

measurement of different stable oxidized 

compounds such as lipid 

peroxidation[19].The process of lipid 

peroxidation is one of oxidative 

conversion of polyunsaturated fatty acid 

to products known as malondialdehyde 

or lipid peroxides  which is the most 

studied , biologically relevant , free 

radical reaction[20] . 

              The persent study aims to 

evaluate levels of uric acid and it,s 

relationship with lipid peroxidation in 

sera of patients with unstable angina and 

myocardial infarction diseases.  

 

Subject and Methods   
Subjects :- This study included 58 

patients (29 with unstable angina and 29 

with myocardial infarction ) attending 

Albitar hospital in Baghdad city ,and 

diagnosed by Dr. Mahdi Al Zaydi .As a 

control ,25 healthy individuals were 

included in the present study . 

Serum Sampling :- Venous blood (5ml) 

were taken from healthy donors and 

patients . Blood samples were 

centrifuged at (3000 rpm) for 10 min 

after blood coagulation , serum thus 

separated and stored at -20οC until being 

used . 

Methods :- 

Determination of uric acid :- Serum 

levels of uric acid were determined by 

enzymatic colorimetric test (21),(22) using 

uric acid kit (Human Company) . 

Determination of lipid peroxidation:- 

Malondialdehyde a lipid peroxidation 

marker was measured by the 

thiobarbituric acid method(23), according 

to the modified method of satoh(24).  

Statistical Analysis: - The results are 

expressed as mean ± SD . Statistical and 

correlation analysis were undertaken 

using student t-test, and pearson,s 

correlation coefficients . Values of 

P<0.05 were considered significant.  

 

Results:- 
              Uric acid was measured in the 

sera of control and patients with UA and 

MI using Human Kit . The mean values 

presented in Table (1) reflect a highly 

significant increase in uric acid levels in 

sera of patients with UA (P<0.001) and 

patients with MI (P<0.001) in 

comparison with that of the control 

group . Since the serum levels of uric 

acid is higher in males than in females , 

gender specific serum uric acid levels 

was also investigated .  
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Table (1) Mean values of uric acid levels in the sera of control and patients with UA 

and MI 
Group Sample 

Number(n) 

Range 

mg\dL 

Mean 

mg\dl 

±Standard 

deviation 

Control    (Age:- 

21-69 years) 

All subjects 

Male 

Female 

25 

17 

8 

(1.6-7.8) 

(2.2-7.8) 

(1.6-4.6) 

4.10 

4.38 

3.43 

1.38 

1.43 

1.06 

Patients with UA 

(Age:46-78 

years) 

All subjects 

Male 

Female 

29 

21 

8 

(3.3-12.8) 

(3.3-12.8) 

(3.5-11.2) 

6.92 

6.77 

6.16 

3.00 

2.76 

2.38 

Patients with MI 

(age:48-75 

years) 

All subjects 

Male 

Female 

29 

22 

7 

(3.4-9.8) 

(3.4-9.8) 

(4.5-7.6) 

6.37 

6.60 

5.91 

1.6 

1.67 

1.10 

             

               A highly significant increase in 

uric acid levels were observed in the sera 

of male patients with UA (P<0.001) and 

male patients with MI (P<0.001) in 

comparison with that of the control 

group . Meanwhile in female serum uric 

acid levels were significantly higher in 

patients with UA (P<0.001) and patients 

with MI (P<0.005) in comparison with 

that of the control group. 

Malondiadehde was measured as a 

marker of lipid peroxidation in the sera 

of control and patients with UA and MI . 

The mean values presented in Table (2) 

show a presence of highly significant 

increase (P<0.001) in lipid peroxidation 

level in both sera of patients with UA 

and patients with MI in comparison with 

that of the control group.  

 

 

Table (2) Mean values of MDA in sera of control and patients with UA and MI 

Group 
Sample 

number(n) 
Range (nmol/L) 

Mean 

(nmol/L) 

± Standard 

deviation 

Control 25 (3.0-13.8) 7.03 2.65 

Patients with UA 29 (6.5-40.7) 19.49 8.08 

Patients with MI 29 (1.15-22.2) 12.68 5.60 

 

 

A non significant correlation between 

uric acid and lipid peroxidation were 

observed in sera of patients with UA (r = 

- 0.243 , P>0.05) and patients with MI (r 

= 0.28 , P>0.05) as in figures (1&2).

 
Fig(1)The correlation between uric acid concentration and MDA n sera of patients with 

unstable angina 
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Fig(2)The correlation between uric acid concentration and MDA in sera of patients 

myocardial infarctio 

 

Discussion  

               Unstable angina pectoris and 

acute myocardial infarction are halmarke 

of acute coronary syndromes(25). The 

association between elevated serum uric 

acid and coronary artery disease has 

been observed in numerous studies(12). 

Despite this , there is still no agreement 

on whether uric acid is a cause, a 

consequence or just a marker of 

cardiovascular disease(8),(12),(26).  

               In the present study increased 

level of uric acid was observed in sera of 

patients with UA and patients with MI in 

comparison with that of the control 

group . This results were in agreement 

with the results obtained by Gur M. et. 

al. who found that serum uric acid levels 

in patients with coronary artery disease 

were significantly higher than those of 

the control group(27) . 

              Also Tatt E. et. al. have showed 

that high serum uric acid levels were 

associated with critical coronary artery 

disease in young patients < 35 years with 

acute myocardial infarction(28). Kojima 

S. et. al. have suggested that serum uric 

acid level is suitable marker for 

predicting acute myocardial 

infarction(29). 

               Although the mechanisms by 

which uric acid may play a pathogenetic 

role in cardiovascular disease is unclear , 

hyperuricemia is associated with 

deleterious effect on endothelial 

dysfunction , oxidative metabolism, 

platelet adhesivenes hemrheology , and 

aggregation(9).  

               Serum uric acid levels reflect 

circulating xanthine oxidase activity and 

oxidative stress production(29). Ames et. 

al. have proposed that uric acid may act 

as an important physiological 

antioxidant defence against such 

oxidative injuries(30). The basis for this 

hypothesis was the observation that uric 

acid is oxidized to allantoin (and other 

product) in a process that scavengers 

singlet molecular oxygen , hydroxyl 

radicals , lipid hydroperoxide , and 

oxohaem oxidant , while inhibiting lipid 

peroxidation(31). Another important 

antioxidant property of uric acid is the 

ability to form stable co-ordination 

complexes with iron ions(29),(31). 

Increasing appreciation of the causative 

role of oxidative injury in many disease 

states great importance on the reliable 

assessment of lipid peroxidation . 

Malondialdehyd is one of several low 

molecular weight end product formed 

via the decomposition of certain primary 
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and seconedary lipid peroxidation 

products(32). Most often , 

malondialdehyde assay used its 

reactivity at high temperature and low 

pH , towards thiobarbituric acid(33). In 

the present study lipid peroxidation was 

observed to be significantly higher 

(P<0.001) in sera of patients with UA 

and patients with MI in comparison to 

the healthy controls .These results were 

in agreement with the results obtained 

previously which indicated that plasma 

MDA levels were highly significant in 

patients with acute coronary syndrome 

compared to the control(34),(35). Dubois – 

Ramde JI. et. al. have reported that 

plasma MDA levels of patients 

presenting with unstable angina and 

acute myocardial infarction were higher 

than those of patients with stable angina 

and of normal angina and non - Q wave 

myocardial infarction groups(36). 

               A non significant correlation 

(P>0.05) between uric acid and MDA in 

sera of patients with UA and MI were 

found in the present study . This finding 

can be supported by the results obtained 

from previous stadies which suggested 

that uric acid has a variable behavior 

where is not necessary an antioxidant 

and , depending on the chemical milieu , 

may become a prooxidant(13),(30),(37) . In 

the presence of lipid peroxides uric acid 

even becomes a strong prooxidant(38). 

Muraoka S. and Miura T. reported that 

uric acid loses its antioxidant ability in 

the hydrophobic environment . Morover 

it can form free radicals either alone or 

in combination with peroxynitrite(39). 

 

References :-  
1- Kaplen L.A. , Pesce A.J. & 

Kazmierczack S.C., “Clinical 

Chemistry Theory , Analysis , 

Correlation ” . 2003 ; 4th ed., Mosby 

Inc. , Library of congress , p.566.  

2- Hamm Ch. W. & Braunwald E., 

Aclassification of Unstable Angina 

Revisited . Circulation 2000 ; 

102:118-122. 

3- GRACE Investigators . Relation and 

design of the GRACE (Global 

Registry of Acute Coronary Events ) 

Project : a multinational registry of 

patients hospitalized with acute 

coronary syndromes. Am Heart J 

2001; 141(2):190-199. 

4- Scottish Intercollegiate Guidelines 

Network , Acute Coronary 

Syndromes A national clinical 

guideline , 2007 February .  

5- Stocker R. & Keaney JF. , Role of 

oxidative Modification in 

Atherosclerosis . physiological 

Reviews 2004;84:1381-1478. 

6- Chizynski K. & Rozycka M. , Is 

hyperuricemia a cardiovascular risk 

factor ? . Wiad Lek. 2006; 59(5-

6):364-367. 

7- Edwards N.L., The role of 

hyperuricemia and gout in kidney 

and cardiovascular disease. 

Cleveland Clinic Journal of 

Medicine 2008; 75: S13 -S16 . 

8- Alderman M. & Redfern JS., Serum 

uric acid a cardiovascular risk 

factor ? Ther Umsch . 2004; 61(9): 

547-552. 

9- Bos MJ. , Koudstaal PJ. , Hofman A. 

& et. al., Uric acid is a risk factor for 

myocardial infarction and strocke : 

the Rotterdam study . Strocke 

2006;37:1503-1507. 

10- Mathews C.K., Holde K.E.V. & 

Ahern K.G., “Biochemistry”                                

. 2000,3ed . Addison Wesley 

Longman ,Inc. , Sanfrancisco P.554. 

11- Richards J. & Weinman EJ. , Uric 

acid and renal disease . J. Nephrol 

1966;9:160-166 . 

12- Jelic – Ivanovic Z. , Memon L., 

Spasajevic – Kalimanovska V. & et. 



Baghdad Science Journal                                                         Vol 7(1) 2010 
 

6 

al., Independent Association of High 

Serum Uric Acid Concentration  

With Angiographically Defined 

Coronary Artery Disease . Tohoku J 

. Exp. Med . 2007, 211:369-377.  

13- Sautin Y.Y. , Nakagawa T. , 

Zharikov S. & et. al., Adverse effects 

of the classic antioxidant uric acid in 

adipocytes : NADPH oxidase –

mediated oxidative / nitrosative 

stress. Am J physiol cell physiol 

2007;293: C 584 – C596. 

14- Simao AN. , Dichi JB. , Barbasa DS. 

& et. al., Influence of uric acid and 

gamma - glutamyltransferase on 

total antioxidant capacity and 

oxidative stress in patients with 

metabolic syndrome . Nutrition 

2008;24 (7-8): 675-681. 

15- Sies H., Oxidants and antioxidants . 

Exp physiol . 1997; 82: 291-295. 

16- Bonnefoy M. , Drai J.& Kostka T., 

Antioxidants to slow aging , Facts 

and perpectives . Presse Med . 2002; 

31 (25): 1174-1184. 

17- Brandes RP. & Janiszewski M., 

Direct detection of reactive oxygen 

species ex vivo. Kidney International 

2005;67(5):1662-1666.  

18- Serdar Z.,Serdar A., Altin A. & et. 

al., The relation between oxidant and 

antioxidant parameters and severity 

of acute coronary syndromes . Acta 

cardiol 2007; 62(4): 373-380. 

19- Locatelli F., Canaud B., Eckardi KU 

. & et. al., Oxidative stress in end-

stage renal disease : an emerging 

threat to patient outcome . Nephrol 

Dial Transplant 2003;18:1272-1280. 

20- Gawel S., Wardas M., Niedworok E. 

& et. al. , Malondialdehyde (MDA) 

as a lipid peroxidation marker . 

Wiad Lek. 2004; 57(9-10): 453-455. 

21- Barham D., & Trinder P., An 

improved colour reagent for the 

determination of blood glucose by 

the Oxidase system Analyst 

.1972;97(151) : 142-5. 

22- Fossati P. , Prencipe L. & Berti G., 

use of 3,5 dichloro-2-

hydroxybenzene sulfonic acid / 4-

aminophenazone chromogenic 

system in direct enzymic assay of 

uric acid in serum and urine. Clin. 

Chem. 1980; 26(2):227-231. 

23- Bakan E., Taysi S. , Polat MF. & et. 

al. , Nitric oxide levels and lipid 

peroxidation in plasma of patients 

with gastric cancer . Jounal of 

Clinical Oncology 2003;32:162-166. 

24- Hunter MIS. ,Nlemadim BC. & 

Davidson DLW., Lipid peroxidation 

products and antioxidant proteins in 

plama and ceredrospinal fluid from 

multiple sclerosis patients . 

Neurochem Res 1985;10:1645-1652 

. 

25- Kostner K. , Hornykewycz S., Yeng 

P. & et. al., Is oxidative stress 

causally linked to unstable angina 

pectoris ? A study in 100 CAD 

Patients and matched controls. 

Cardiovascular Research 1997; 

36(3):330-336. 

26- Baker JF. , Krishnan E., Chen L. & 

et. al., Serum uric acid and 

cardiovascular disease : Recent 

developments and where do they 

leave us ? Am . J. Med . 2005; 

118:816-826. 

27- Gur M., Yilmaz R., Demirbag R. & 

et. al. , Relation of Serum uric acid 

levels with the presence and severity 

of angiographic coronary artery 

disease . Angiology 2008;59(2): 

166-171. 

28- Tatli E., AKtoz M., Buyuklu M., & 

et. al., The relationship between 

coronary artery disease and uric 

acid levels in young patients with 

acute myocardial infarction . Cardiol 

J. 2008; 15(1) :21-25.  



Baghdad Science Journal                                                         Vol 7(1) 2010 
 

7 

29- Kojima S., Sakamoto T., Ishihara M. 

& et. al., Prognostic usefulness of 

serum uric acid after acute 

myocardial infarction (the Japanese 

Acute Coronary Syndrome Study ) . 

Am J. Cardiol 2005; 96(4):489-495. 

30- Ames BN. , Cathcart R., Schwiers E 

. & et. al., Uric acid provid an 

antioxidant defense in humans 

against oxidant and radical-caused 

aging and cancer : a hypothesis . 

Proc . Natl. Acad. Sci U.S.A. 

1981;6858-6862. 

31- Davies KJ., Sevanian A., 

Muakkassah. Kelly SF. & et. al., 

Uric acid –iron ion complexes . 

Biochem J 1986 ; 235:747-754. 

32- Janero DR. , Malondialdehyde and 

thiobarbituric acid –reactivity as 

diagnostic indices of lipid 

peroxidation and peroxidative tissue 

injury . Free Radic Biol med. 

1990;9(6):515-540. 

33- Lefevre G., Beljean – Leymarie M., 

Beyerle F., & et. al. , Evaluation of 

lipid peroxidation by measuring 

thiobarbituric acid reactive 

substances .Ann Boil Clin 1998; 

56(3):305-319. 

34- Tarasov NI., Terenteva NV., 

Vorontsova NL., & et. al., Dynamics 

of lipid peroxidation and antioxidant 

defense in response to delteparin 

therapy in acute coronary syndrome 

. Klin Med (Mosk) 2004; 82(3):63-

66. 

35- Cikim G., Canatan H., Gursu MF., & 

et. al., Levels of Zinc and lipid 

peroxidation in acute coronary 

syndrome . Biol Trace Elem Res 

2003; 96(1-3) : 61-69.    

36- Dubois – Rande JI., Artigou JY., 

Darmon JY. & et. al., Oxidative 

stress in patients with unstable 

angina . Eur Heart J. 1994; 

15(2):179-183. 

37- Abuja PM., Ascorbate Prevent 

Prooxidant effects of urate in 

oxidation of human low density 

lipoprotein . FEBS Lett 1999; 

446:305-308. 

38- Bagnati M., Perugini C., Cau C. & 

et. al., When and Why a water-

soluble antioxidant becomes pro-

oxidant during copper-induced low 

density lipoprotein oxidation :a study 

using uric acid . Biochem J. 

1999;340:143-152. 

39- Santos CX., Anjos EI. & Augusto 

O., Uric acid oxidation by 

peroxynitrite : multiple reactions , 

free redical formation , and 

amplification of lipid oxidation . 

Arch Biochem Biophys 

1999;372:285-294. 

 

 

 

 

 

 

 

 

 

 

 

 



Baghdad Science Journal                                                         Vol 7(1) 2010 
 

8 

ض مستوى حامض اليوريك وعلاقته بتفاعل الدهون مع البيروكسيد في امصال مر

 القلب المزمن

 
 علاء هاشم*  سرى احمد*

 
 الجامعة المستنصرية –كلية العلوم –*قسم الكيمياء 

 

 الخلاصة
قلبي الحاد ، تؤدي الذبحة الصدرية غير المستقرة في اغلب الأحوال إلى الإصابة بالاحتشاء العضلي ال              

ونظرا لإمكانية اعتبار حامض اليوريك عامل مسبب لمرض القلب الوعائي ولكونه عامل اساسي مضاد للاكسدة تم 

د في مصول دم المرضى المصابين بالذبحة غير المستقرة قياس مستوى حامض اليوريك ومالون داي الديهاي

عينة من مرضى المصابين بالذبحة غير المستقرة  92والاحتشاء العضلي القلبي حيث تضمنت الدراسة الحالية جمع 

 عينة من الاشخاص الاصحاء . 92عينة من مرضى المصابين بالاحتشاء العضلي القلبي وتمت مقارنتها ب  92و

وقياس مالون داي الديهايد كدالة  الأكسدة الفوقية للدهون  Humanض اليوريك باستخدام عدة تم قياس حام

باستخدام حامض ثايو باربتريك . حيث لوحظ وجود زيادة معنوية في مستوى كلا من حامض اليوريك ومالون داي 

حتشاء العضلي القلبي مقارنة مع الديهايد في مصول دم كلا المرضى المصابين بالذبحة غير المستقرة والمصابين بالا

مستوياتها في مصول دم الاصحاء في حين تبين عدم وجود علاقة معنوية بين حامض اليوريك ومالون داي الديهايد 

 في مصول دم كلا المرضى المصابين بالذبحة غير المستقرة ومرضى الاحتشاء العضلي القلبي .

 

 

  

 


