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ABSTRACT 

Coronary Artery Disease (CAD) leads to Angina and Myocardial Infarction (MI). Premature mortality 

on Coronary Heart Disease (CHD) is more common in diabetic atherosclerosis. In the present study 

serum Uric Acid level was estimated in patients of CAD with DM, CAD without DM, DM without 

CAD and CAD with DM and other risk factors compared to healthy normal subjects. The level of Uric 

Acid was significantly increased in all four groups of patients as compared to control group. 

Conclusion: On the basis of our results we conclude that high circulating uric acid levels may be 

indicator that the body is trying to protect itself from harmful effects of free radicals by increasing the 

production of endogenous antioxidants like uric acid. Hence uric acid may act as non conventional 

marker to predict the risk of Coronary Vascular Disease (CVD) complication in Diabetes Mellitus 

(DM). 
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INTRODUCTION 

Coronary Artery Disease (CAD) leads to Angina 

and Myocardial Infarction (MI). Premature 

mortality on Coronary Heart Disease (CHD) is 

more common in diabetic atherosclerosis (1). 

Cardiovascular diseases (CVD), comprising 

coronary heart disease (CHD) are currently the 

leading cause of death globally, accounting for 

21.9 per cent of total deaths, and are projected to 

increase to 26.3 per cent by 2030. The factors that 

coalesce to increase the risk of developing 

atherosclerotic Coronary Heart Diseases were 

demonstrated in Framingham in the mid - 20
th
 

century and have subsequently been shown to be 

pervasive across ethnicities and regions of the 

world. These are not new risks, but the ubiquity of 

smoking, dyslipidaemia, obesity, diabetes, and 

hypertension has been gradually escalating, and is 

thought to be the driving influence behind the 

epidemic of heart disease faced today (2). 

Of the risk factors, diabetes, and its predominant 

form, type 2 diabetes mellitus (T2DM), has a 

distinctive association with Coronary Heart 

Disease. Those with diabetes have two- to four-

fold higher risk of developing coronary disease 

than people without diabetes, and cardiovascular 

diseases accounts for an overwhelming 65-75 per 

cent of deaths in people with diabetes. More 

significantly, however, the age- and sex-adjusted 

mortality risk in diabetic patients without pre-

existing coronary artery disease was found to be 

equal to that of non-diabetic individuals with prior 

myocardial infarction (MI). These remarkable 

findings regarding higher risk of mortality have 

led to suspicion that common precursors 

predispose to diabetes and Coronary Heart 

Disease, with subsequent implications that insulin 

resistance, visceral adiposity, and excess 

inflammation (2)
.
 

However, a great controversy arose as to whether 

elevated uric acid was an independent risk factor 

for  Coronary Artery Disease or it was merely a 

marker of co-existing conditions such as 

hypertension, abdominal obesity, diabetes 
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mellitus, hyperlipidaemia, inflammation, impaired 

renal function and diuretic treatment (3). 

The contradictory data obtained in the studies have 

been analysed and reviewed by independent 

research groups. Although different potential 

mechanisms explaining the associations between 

high serum uric acid and CAD have been 

proposed, a well- established pathophysiological 

link is still missing (4-6).The concentration of uric 

acid, as well as other risk factors for the 

development of CAD, is strongly influenced by 

different genetic factors and lifestyle habits. 

Traditionally, elevated serum uric acid (SUA) is 

linked to gout. Recent investigations have shown 

that there may be a relationship between 

hyperuricemia, ischemic heart disease and 

metabolic syndrome, which is characterized by 

obesity, dyslipidaemia, diabetes and hypertension. 

Although a direct relationship between Serum uric 

acid and cardiovascular disease is difficult to 

prove due to confounding factors like hypertension 

and diabetes, Strasak et al have recently 

demonstrated that Serum uric acid is an 

independent predictor of mortality due to 

congestive heart failure and stroke( 7). 
 

MATERIALS AND METHODS 

The present study was carried out in the 

Department of Biochemistry, Dr. D. Y. Patil 

Education Society’s Medical College and 

Hospital, Kolhapur. This study was approved by 

Institutional ethical committee. 

In this study a total number of 200 subjects 

between age 40 yrs to 60 yrs matched with age and 

sex were included. They were distributed in 

controls and four study groups. 

Controls Normal Healthy controls- 100 cases 

Group- I Patients with CAD and DM- 25 cases 

Group- II Patients with CAD – 25 cases 

Group- III Patients with DM – 25 cases 

Group- IV Patients with CAD and DM + Other risk factors- 25 cases 

 

All controls were from the same age groups as 

patients, not showing any clinical signs and 

symptoms suggestive of CAD. They were having 

normal blood pressure (BP), ECG, blood sugar 

level and apparently no other cardiac risk factors. 

Group-I contained patients diagnosed to have 

CAD (based on angiography) with confirmed DM 

and were receiving treatment for the same. Group- 

II contained patients with CAD but no DM. 

Group-III  contained Type II DM patients 

receiving treatment for DM, and were not showing 

any complications of DM, and had normal ECG 

and BP. Group- IV contained patients with CAD 

and DM along  with other risk factors  (such as 

smoking, hypertension, family history of Coronary 

Artery Diseases, obesity etc.) 

Sample collection-3ml of venous blood sample 

was collected in plain bulb and was allowed to 

clot. Serum was separated by taking necessary 

precautions to avoid haemolysis. This serum was     

Used for the estimation of uric acid. Uric acid was 

estimated of Dynamic extended stability with lipid 

clearing agent modified Trinder method, End point 

(8).  

IInncclluussiioonn  CCrriitteerriiaa::  A) Control group: 100 age 

matched healthy subjects were included in the 

control group. The subjects were selected after 

screening for any prior history of cardiovascular 

disease or any other disease. B) Coronary Artery 

Disease Patients: Angiographically proven patients 

by the cardiologists with relevant coronary artery 

disease showing greater than 50% stenoses in at 

least one major coronary artery at the time of 

diagnostic catheterization were enrolled in this 

study. Each subject was screened by a complete 

history, physical examination and laboratory 

analysis. C) Diabetic Patients with Coronary 

Artery Disease: Clinically diagnosed patients 

whose fasting blood   glucose level was above 125 

mg/dl.     
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Exclusion Criteria:-The patients with 

hemodynamically significant valvular heart 

disease undergoing catheterization, surgery or 

trauma, known cardiomyopathy, known cancer, 

abnormal hepatic and renal function, past or 

concurrent history of any disease and taking any 

medication that could influence the oxidant and 

antioxidant status and endothelial functions were 

excluded from the study group. 

RESULT- 

Showing the levels of Uric Acid in (mg/dl) in control subjects and different study groups 

Groups Uric Acid (mg/dl) 

Control 4.6 + 2.43 

Group I (CAD with DM ) 6.0 + 2.7 # 

Group II  (CAD with out DM ) 6.4 + 3.06 # 

Group III (DM with out CAD ) 5.2 + 3.04 ♣ ♦ 

Group IV  (CAD with DM with other risk factors) 6.8 + 2.62 * ♠ $ 

Values are expressed as mean + SD 

* P<0.001 Group IV as compared to control 

# P<0.05   Group I and II as compared to control 

♣ P<0.05 Group III compared to control 

♠ P< 0.05 Group IV as compared to Group I 

♦ P< 0.05 Group III as compared to Group II 

$ P< 0.001 Group IV as compared to Group III 

 The level of Uric Acid was significantly increased 

in all four groups of patients as compared to 

control group.  Similarly significant rise in the 

serum uric acid level was observed when Gr. III 

was compared with Gr. II and Gr. IV was 

compared with Gr. I and III 

 

DISCUSSION 

Serum uric acid (or more correctly, its mono anion 

uric acid at physiological pH values) has been 

thought to be, in humans, a metabolically inert end 

product of purine metabolism without 

physiological significance (except gouty 

diathesis). However, serum uric acid has been 

recently associated with insulin resistance (9, 10). 

Furthermore, in non diabetic subjects an elevated 

level of uric acid has been shown to be an 

independent predictor of coronary heart disease 

and total mortality (11-14). Elevated serum uric 

acid has been found to be closely associated with 

dyslipidaemia, obesity, hypertension, diabetes, 

smoking and inflammation (15). 

The topical role of uric acid and its relation to 

cardiovascular disease, renal disease, and 

hypertension is rapidly evolving. Its important role 

both historically and currently in the clinical 

clustering phenomenon of the metabolic 

syndrome, type 2 diabetes mellitus (T2 DM), 

atheroscleropathy, and non-diabetic 

atherosclerosis is of great importance.  

The association between high serum uric acid and 

incidence of was Coronary Artery Disease 

reported more than 50 year ago (16). Since then 

numerous clinical and epidemiological studies 

have explored the association more precisely. 

Such studies confirmed that elevated uric acid was 

predictor of cardiovascular disease. However, a 

great controversy arose as to whether elevated uric 

acid was an independent risk factor for Coronary 

Artery Disease. 

In the present study the level of uric acid was 

significantly increased in all four groups of 

patients as compared to control group.  

Similarly significant rise in the serum uric acid 

level was observed when Gr. III was compared 

with Gr. II and Gr. IV was compared with Gr. I 

and III. Hyperuricemia could play a role in the 

pathogenesis of atherosclerosis. Overwhelming 

evidence suggests that hyperuricemia is linked to 

obesity, hypertension, reduced HDL cholesterol, 

hypertriglyceridemia, hyperinsulinemia and 

reduced insulin sensitivity (9, 10 ). 

Elevated levels of serum uric acid are due to either 

an increase in uric acid production or a decrease in 

its excretion. 

The mechanism by which uric acid may cause 

Coronary Vascular Disease has been explored 
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using cell culture and animal models. It appears 

that uric acid must enter the endothelial and 

vascular smooth muscle cells via a specific 

organic anion exchanger, where it activates a 

variety of intracellular signaling molecules 

involved in inflammation and proliferation. In the 

endothelial cells there is a decrease in nitric oxide 

levels and an inhibition of endothelial 

proliferation, whereas in vascular smooth muscle 

cells there is activation of proliferative and 

inflammatory pathways. Local activation of the 

rennin-angiotensin system has also been shown. 

Low nitric oxide may also have a central role in 

the induction of insulin resistance, as insulin 

requires nitric oxide for its action (by stimulating 

blood flow to the skeletal muscle) (17). 

Despite the consensus that hyperuricemia is a 

significant Coronary Vascular Disease marker, 

there are controversies regarding a causative role 

for uric acid in Coronary Vascular Disease and/or 

metabolic syndrome. Prospective clinical studies 

are necessary to investigate whether a reduction in 

uric acid levels prevents Coronary Vascular 

Disease or metabolic syndrome (17). 

Uric acid is one of the major endogenous water-

soluble antioxidants of the body (18). There is 

accumulating evidence that increased oxidative 

stress is closely related to diabetes and its vascular 

complications (19). Thus, high circulating uric 

acid levels may be an indicator that the body is 

trying to protect itself from the deleterious effects 

of free radicals by increasing the production of 

endogenous antioxidants, eg. uric acid. 

Interestingly, uric acid prevents oxidative 

modification of endothelial enzymes and preserves 

the ability of endothelium to mediate  vascular 

dilatation in the face of oxidative stress.(18) There 

is also some evidence that uric acid may have the 

direct role in the atherosclerotic process, because 

human atheroscelerotic plaque contains more uric 

acid than do control arteries (20). Inflammation is 

one of the features of atheroscelerosis, (21) and 

uric acid crystals may induce inflammatory 

responses that are reduced by lipoproteins which 

have an ability to bind uric acid crystals (22). 

Hyperuricemia via purine metabolism may also 

promote thrombus formation (23, 24). 

Increased level of Uric Acid in the current study 

might be responsible for the induction of 

inflammatory process of atherosclerosis as well as 

to promote thrombus formation. Increased uric 

acid production may also be an attempt by the 

body to overcome the oxidative stress associated 

with diabetes and its vascular complications.  
 

CONCLUSION 

In the present study the level of serum uric acid 

was significantly increased in all four groups of 

patients as compared to control groups. 

High uric acids could be for marker of sodium 

retention coupled with impaired hemodynamic 

reserves and / or disturbed blood flow. Increased 

oxidative stress is closely related to diabetes and 

its vascular complications. Thus high circulating 

uric acid levels may be an indicator that the body 

is trying to protect itself from the deleterious 

effects of free radicals by increasing the 

production of endogenous antioxidants like uric 

acid. Hyperuricemia may also promote 

thrombosis. 
 

REFERENCES 

1. V.K.Bali, Sandeep Seth. Management of coronary 

Artery Disease in patients with Diabetes Mellitus 

Department of Cardiology ‘All India Institute of 

Medical Sciences, New Delhi.  Indian Heart 

Journal.53:147; 2001, 157-162. 

2. Mohammed K Ali, K.M. Venket Narayan, Nikhil 

Tandon. Diabetes and Coronary Heart Disease: 

Current Perspectives. Indian J Med Res. 2010 

November; 132(5): 584-597. 

3. Alderman, M. H. Uric acid and cardiovascular risk. 

Curr Opinion Pharmacol, 2002, 2, 126 – 130. 

4. Johnson, R. J., Kang, D. H, Feig, D. Is there a 

pathogenetic role for uric acid in hypertension and 

cardiovascular and renal disease ?   Hypertension 

2003, 41, 1183 – 1190. 

5. Barker J, Drishanan. E., Chen, L,  Schumacher, H. 

R. Serum uric acid and cardiovascular 

disease.Recent developments, and where do they 

leave us?  Am. J. Med., 2005, 118, 816 – 826. 



Suvarna T Jadhav et al 
STUDY OF SERUM LEVELS OF URIC ACID IN CORONARY ARTERY DISEASE AND DIABETES 

MELLITUS 

 

  Int  J  Cur  Res  Rev,  Aug 2013/ Vol  05 (15)  
Page 86 

 
  

6. Hayden, M. R, Tyagi S. C. Uric acid;  A new look 

at an old risk marker for Cardiovascular disease, 

metabolic Syndrome, and type 2 diabetes mellitus: 

The Urate  redox shuttle.         Nutr. Metab  

(Lond.), 2004, 1 – 10. 

7. Strasak A, Ruttmann E, Brant L. Serum Uric Acid 

Risk of  Cardiovascular Mortality: A Prospective 

Long –  Term study of 83 683austrian Men. (E 

pub. ahead of print). 

8. Shepard M.D, Mezzachi R.D, Clin Biochem Revs, 

1983 ; 4; 61 – 7 

9. Mohan M, Halkin H, Karasik A, Lusky A. 

Elevated serum uric acid. Facet of 

hyperinsulinemia. Diabetologia, 1987; 30; 713 – 

718. 

10. Facchini F, Chen YDI, Hollenbeek CB, Reaven G 

M. Relationship between resistances of insulin 

mediated glucose –uptake, urinary uric acid 

clearance and plasma uric acid concentration. 

JAMA, 1991; 266: 3008 – 3011. 

11. Brand F N, Mc Gee Dl, Kannel WB, Stokes J, 

Castgelli WB Hyperuricemia as a risk factor of 

coronary heart disease: The Framingham study. 

Am J Epidemiol 1985; 121, 11 – 18. 

12. Bengtsson C, Lapidus L, Stendahl C, Waldenstorm 

J. Hyperuricaemia and  risk of cardiovascular 

disease and overall death: a 12 year follow up of 

participants in the population study of wimeni 

Gothenburg, Sweden, Acta Med Scand 1988; 224: 

549 – 555. 

13. Levine W, Dyer A.R, Shekelle R.B, Schoengerger 

J.A, Stamler J. Serum uric acid and 11.5 year 

mortality of middle – aged women: findings of the 

Chicago Hest Association Detection Project in 

Industry.Clin Epidmiol., 1989; 42 : 257 – 267. 

14. Zavaroni I, Bonora E, Pagliara M, Dall’ Aglio E, 

Luchetti L, Buonano G,  Bonati PA,  Risk factors 

for coronary artery disease in healthy persons with 

hyperinsulinemia and normal glucose tolerance. N 

Engl J Med., 1989; 320: 702 – 706. 

15. Lee J. Sparrow D, Vokonas P.S, Landsberg L, 

Weiss S.T. Uric acid and coronary heart disease 

risk: evidence for a role of uric acid I the obesity – 

insulin resistance syndrome: the Normative Aging 

Study. Am J Epidemiol. 1995; 142: 288 – 294. 

16. Gertler M. M., Garn S. M. and Levine S. A. Serum 

Uric acid in relation to age and hysique in health 

and in coronary heart disease.                                                                                                                                   

Ann Intern. Med, 1951, 34, 1421 – 1431. 

17. Duk- Heekang.  Potential   Role of Uric Acid as a 

Risk Factor for Cardiovascular Disease. Korean J 

Intern med. 2010 March; 25(1): 18-20. 

18. Becker BF, Towards the physiological func, 1993; 

14: 615 – 631. 

19. Baynes J W Role of oxidative stress in the 

development of complications in Diabetes  

mellitus. Diabetes, 1991; 40: 405 – 412. 

20. Suvarna C, Dean RT, May J, Stocker R. Human 

atherosclerotic plaque contains both oxidized lipids 

and relatively large amounts of alpha – tocopherol  

and ascorbate. Arterioscler ThrombVasc Biol, 

1995; 15: 1616 – 1624. 

21. Fuster V, Badimon L, Badimon JJ, Chesebro JH. 

The pathogenesis of coronary artery disease and 

the acute coronary syndromes. N Engl J Med, 

1992; 326: 310 – 318. 

22. Feingold Kr, Grunfeld C. Role of cytokines in 

including hyperlipidaemia.Diabetes. 1992; 41(supp 

2): 97 – 101.  

23. Visy J, Le – Coz P, Chadefaux B, fressinaud C, 

Woimant F, Marquet J.Homocystinuria due to ,10 

– methylene tetrahydrofolate reductase  deficiency 

revealed by stroke in adult siblings. Neurology. 

1991; 41: 1313 – 1315. 

24. Kuwano K, Ikeda H, Oda T, Nakayama H, Koga 

Y, Toshima H, Imazumi t.  Xanthine oxidase 

mediates cyclic flow variations in a canine model 

of coronary arterial thrombosis. Am J Physiol. 

1996; 270 :  1993 – 1999. 


