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Abstract 

         Cardiovascular disorders  are  refer to the class of diseases that involve the heart or blood vessels 

(arteries and veins). While the term technically refers to any disease that affects the cardiovascular 

system. Cholesterol is classified as a sterol (a contraction of steroid and alcohol).Although cholesterol 

is essential for life; high levels in circulation are associated with atherosclerosis. Triglyceride (more 

properly known as triacylglycerol , TAG or triacylglyceride) is a glyceride in which the glycerol is 

esterified with three fatty acids. It is the main constituent of vegetable oil and animal fats.High-density 

lipoproteins (HDL) is one of the 5 major groups of lipoproteins (chylomicrons, VLDL, IDL, LDL, 

HDL) which enable lipids like cholesterol and triglycerides to be transported in the blood stream. In 

healthy individuals, about thirty percent of blood cholesterol is carried by HDL. Uric acid (or urate) is 

non-protein nitrogen compound with the formula C5H4N4O3. This study aimed  to determine the 

relation between uric acid, cholesterol, triglyceride and HDL-cholesterol  concentration in 

cardiovascular disorders  patients. Serum sample were collected from 84 cardiovascular disorders  

patients attended to the  general hospital of Alnasseriya. All samples were analyzed for uric acid , 

cholesterol, triglyceride and HDL-cholesterol concentration by enzymatic-colorimetric method kits. 

The  data showed a highly significant increased in the serum concentration of  uric acid , cholesterol 

and triglyceride in cardiovascular disorders patients compared with  healthy control (P<0.01) .In 

addition , there was no significant increased in the serum concentration of  HDL-cholesterol in 

cardiovascular disorders patients compared with  healthy control (P>0.05) .The data of this study 

strengthen the possibility that high concentration of  uric acid may act as a risk factor in cardiovascular 

disease. 

Key words: high density lipoprotein (HDL-cholesterol),very low density lipoprotein(VLDL), low 

density lipoprotein(LDL),intermittent lipoprotein(IDL), hyperuricemia. 

 

 الخلاصة
انً صُف ايشاض انقهب او الاوعُت انذيىَت )انششاٍَُ والاوسدة(بًُُا حقُُا حشُش انً أي  الِاظطشاباث انقهبُت انىعائُت حشُش          

َصُف انكىنىسخُشول كأسخُشول)إَذياج الاسخُشوَذ وانكحىل(. بانشغى يٍ أٌ انكىنُسخُشول  يشض َؤثش عهً اندهاص انقهبٍ انىعائٍ .

ٌُ يذي انحُاة، حشحبط يسخىَاحت انعانُت فٍ انذوسة انذيىَت بًشض حصهب انششاٍَُ.حشاَكهسشاَذ)غانبا انًعشوف بخشاٌ أسم ظشوس
ٍُ نهضَج  TAG كهُسشول, أو حشاٌ أسم كهُسشاَذ(هى كهُسشاَذ انزٌ فُت انكهُسشول يؤسخش بثلاثت احًاض دهُُت. وهى انًكىٌ انشئُس

ٌِ انحُىاَُتِ. (وانخٍ هٍ واحذة يٍ خًست يدايُع يٍ HDLفٍ الافشاد الاصحاء انبشوحُُاث انذهُُت راث انكثافت انعانُت )انُباحٍ وانذهى

ٍ حًكٍ انذهىٌ يثم انكىنُسخُشول و انخشاَكهُسشاَذ يٍ ( انخchylomicrons, VLDL, IDL, LDL, HDLانبشوحُُاث انذهُُت) 

ًُىلُ يٍِ قبِم  ٍْ كىنُسخُشولِ انذوِّ يَحْ .حايط انُىسَك )أو انُىساث( هى يُشكّبُ HDLالاَخقال فٍ يدشي انذو، حىانٍ ثلاثىٌ بانًائت يِ

ٍْ انًشكباث انُخشوخُُُت غُش انبشوحُُُت راث انصُغت ٌُ يِ انذساست نهخحشٌ عٍ انعلاقت بٍُ حشكُض  اخشَج هزة C5H4N4O3 .ععى

كىنُسخُشول نذي يشظً الِاظطشاباث انقهبُت انىعائُت حُث خًعج - HDLحايطَ انُىسَك وحشكُض انكىنُسخُشول , حشاَكهسشاَذ و 

نعُُاث فحصج اسبع وثًاَىٌ عُُت يصم يٍ يشظً الِاظطشاباث انقهبُت انىعائُت انزٍَ ادخهىا انً يسخشفً انُاصشَت انعاو . خًُع ا

الإَضًَُت, أظهشث انُخائح فشوق يعُىَت عانُت فٍ حشاكُض حايط انُىسَك, انكىنُسخُشول و انخشاَكهُسشاَذ فٍ  –بطشَقت  انخحانُم انهىَُت 

 HDLيشظً الِاظطشاباث انقهبُت انىعائُت يقاسَت يع يدًىعت انسُطشة. بالاظافت انً رنك نى حظهش انُخائح  فشوق يعُىَت فٍ حشكُض 

كىنُسخُشول فٍ  يشظً الِاظطشاباث انقهبُت انىعائُت يقاسَت يع يدًىعت انسُطشة. َخائح هزة انذساست دعًج احخًانُت انخشكُض انعانٍ -

 نحايطِ انُىسَك قذَْ َكىٌ انعايم انخطشِ فٍ ايشاض الأوعُت انقهبُتِ.
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Introduction 
         Cardiovascular disorders is any disorder 

that affects the heart's ability to function 

normally
(1)

. Cholesterol is a waxy material that 

is found in many food items including milk, 

cheese ,eggs, butter ,fish, beet, pork, chicken, 

goat meat, it is naturally occurring, fat-like 

substance with a complex chemical formula, 

and is used to build cells and make 

hormones.Itis present in plasma mainly 

esterified with fatty acids. The body can not 

break down the sterol nucleus, so cholesterol is 

either excreted unchanged in bile or converted 

to bile acids and then excreted. The effects of 

cholesterol on the heart may involve more than 

just one the arteries. There are some evidences 

unhealthy levels may affect the heart muscles 

and increase the risk for heart failure 
(2,3)

. 

Triglycerides are composed of fatty acid 

molecules and are the basic chemicals 

contained in fats in both animals and plants
(4)

. 

High-density lipoproteins (HDL), the smallest 

and most dense. (Referred to as the "good" 

cholesterol) It is formed in the liver and walls 

of the small intestine, while maturing in blood 

stream, it obtains cholesterol from the 

surrounding tissues.The blood circulation then 

transports the HDL back to the liver , from 

where the cholesterol is excreted in the bile
(5)

. 

Uric acid is the major product of purine 

metabolism and is formed from xanthine by 

the action of xanthine oxidase. The normal 

limits of serum uric acid are between 387 and 

416 µmol/L in men and lower than 327 µmol/L 

in women
(6)

.Hyperuricemia is usually defined 

as a serum uric acid level of 416 µmol/L or 

higher in men, and 357 µmol/L or higher in 

women
(7,8)

. 

Methods 
Studied group  

         This study included (84) patients from 

general hospital of Al-Nasseriya. Patients’ ages 

ranged between (30-70) years .  

Sample collection  

         From each  patients included in this study 

blood samples were collected to obtain the 

serum during the period between May/2008 

until November/2008. All cardiovascular 

disorders  patients were diagnosed by 

consultants of cardiologist in hospital of Al-

Nasseriya. 

 

 Procedure  
         Enzymatic -colorimetric method for 

detection of uric acid , cholesterol, triglyceride 

and HDL-cholesterol concentration in serum : 

uric acid , cholesterol, triglyceride and HDL-

cholesterol: enzymatic –colorimetric method 

kits provided by (BIO LAB). Estimation of 

uric acid  , cholesterol, triglyceride and HDL-

cholesterol concentration in serum by 

enzymatic –colorimetric method .This method 

depend on that the chromogenic enzyme is 

binding with substrate. After incubation for 

5min. at 37°C . The intensity of color 

developed is proportional to the concentration 

of the sample
(9)

. 

Statistical analysis 
         The suitable statistical methods were 

used in order to analyze and assess the results, 

includes the following 
(10)

:  

1- Descriptive statistics  

       A) Statistical tables including observed    

            frequencies with their percentages. 

       B) Summary statistic of the readings         

            

distribution(mean,minimum&maximum). 

2 – Inferential statistics  

      These were used to accept or reject the    

       statistical hypotheses, they include the   

       followings:  

A) Chi-square (χ
2
), 

B) Repeated student test (t-test). 

Note: The comparison of significant (P-

value) in any test were:  

S= Significant difference (P<0.05). 

HS= Highly Significant difference (P<0.01). 

NS= Non Significant difference (P>0.05). 

3-  Computer & programs 

     All the statistical analysis was done by 

using Pentium-4 computer through the SPSS 

program (version-10) and Excel application. 

Results 
         The  distribution of patients according to 

age groups is listed in table (1) shows that the  

age group between 51-60 years and 30-40 

years is  more percentage of cardiovascular 

disorders patients when compared  with the 

healthy control  give a non significant 

differences(p>0.05 ). Table (2) shows a non 

significant differences (P> 0.05 ) in the 

distribution of studied groups according to 

gender  with predominance of  the percentage 

of  male patients than female patients . Data 

illustrated by table (3) clearly shows a highly 

significant increased (P<0.01) between the  

mean concentration of cholesterol and 

triglyceride in patients when compared with 

the  mean concentration of cholesterol and 

triglyceride in healthy control, while no 

significant difference noticed (P>0.05) in 

between the mean concentration of HDL-

cholesterol in patients and healthy control .In 

addition , the study shows a highly significant 

increased  (P<0.01) in the mean of uric acid in 

cardiovascular disorders  patients when the 

results compared with healthy control , as 

shown in table 4 
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Table 1: Distribution of studied groups 

according to age / Year . 
 

 Studied groups Total 

Healthy 

control 

patients 

A
g

e g
ro

u
p

s (y
ea

r) 

30-40     N 

             % 

19 

38.0% 

22 

26.2% 

41 

30.6% 

41-50     N  

             % 

17 

34.0% 

20 

23.8% 

37 

27.6% 

51-60     N 

             % 

10 

20.0% 

24 

28.6% 

34 

25.4% 

61-70     N  

             % 

4 

8.0% 

18 

21.4% 

22 

16.4% 

Total              N 

                      %   

50 

100.0% 

84 

100.0% 

134 

100.0% 

 

 Value df p-value 

Chi_Square 6.958 3 0.073 NS 

 

Table 2: Distribution of studied groups 

according to Gender. 

 

 Studied groups Total 

Healthy 

control 

patients  

G
en

d
er 

male        N 

                 % 

26 

52.0% 

52 

61.9% 

78 

58.2% 

Female     N 

                 % 

24 

48.0% 

32 

38.1% 

56 

41.8% 

Total              N                   

                      %   

50 

100.0% 

84 

100.0% 

134 

100.0% 

 

 

 Value df p-value 

Chi_Square 1.246 1 0.261 NS 

Table 3 : Mean distribution of (Cholesterol, Triglyceride & HDL- Cholesterol) concentration in 

the studied groups . 

 N Mean Std. 

Deviation 

 t-test 

(p-value) 

Sig. 

Minimum Maximum 

Serum 

Cholesterol 

(mmol/l) 

 

Healthy control 

Patient 

 

Total 

50 

84 

 

134 

3.964 

5.383 

 

.824 

1.185 

 

2.5 

1.3 

5.1 

7.0 
0.00 Hs 

Serum             

Triglycerides     

(mmol/l) 

 

Healthy control 

Patient 

 

Total 

50 

84 

 

134 

1.318 

2.252 

 

.349 

.948 

 

.8 

.9 

2.0 

5.5 
0.00 Hs 

S.HDL - 

Cholesterol 

(mmol/l) 

 

Healthy control 

Patient 

 

Total 

50 

84 

 

134 

1.273 

1.200 

 

.391 

.433 

 

.9 

.8 

2.0 

2.2 
.512 NS 

 

 

 

 Table 4: Mean distribution of Uric acid concentration of studied groups. 

 

Serum uric 

acid(µmol/L) 

N Mean Std. 

Deviation 

Range t-test 

(p-value) 

Sig. 

Minimum Maximum 

Healthy  control 

Patient 

Total 

5 

8 

13 

291.33 

375.14 

108.17 

88.59 

137 

120 

416 

520 

.000 HS 
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Discussion  
Generally , this study showed the 

concentration of cholesterol and triglyceride 

was highly elevated in cardiovascular disorders  

patients compared with the healthy control 

groups. These findings are in a good agreement  

with other studies 
(11-15)

 who found that effects 

of increased cholesterol deposition in the 

arterial wall, enhanced foam-cell formation , 

generation of oxygen free radicals in 

monocytes, promotion of smooth-muscle–cell 

proliferation, and induction of monocyte 

chemotactic activity in endothelial cells .While 

hypertriglyceridemia may represent a 

procoagulant state mediated by increased 

levels of factors I,VII, VIII, and X and 

plasminogen activator inhibitor-1, as well as 

by reduced tissue plasminogen activator 

activity 
(16)

.Triglyceride-rich lipoproteins may 

also be directly atherogenic 
(17)

. Researchers 

have suggested that the
 
higher uric acid  levels 

in subjects with cardiovascular disorders  

might be a compensatory response designed to 

counteract excessive
 

oxidative stress
(18,19)

 . 

This theory has a strong rationale in the
 

biochemical characteristics of uric acid  as 

anti-oxidant and is supported
 
by pre-clinical 

studies performed in vitro and in experimental
 

animals
(20)

. However, the role of uric acid  in 

humans is still uncertain. The above results 

agreed with the results obtained by Skinner 

1998 who observed that serum uric acid has 

antioxidant properties and contributes to free 

radical scavenging activity in human serum. 

When uric acid interacts with peroxynitrite to 

form a stable nitric oxide donor, vasodilatation 

increases and the potential for peroxynitrite-

induced oxidative damage decreases 
(21)

. Thus, 

uric acid  can be protective against oxidative 

stresses, but it can also lead directly or 

indirectly to vascular injury
(22,23)

.Others  has 

been reported that uric acid  promotes vascular 

smooth muscle proliferation and upregulates 

the expression of platelet-derived growth 

factor and monocyte chemoattractant protein-1 
(24,25)

.Hypoxanthine is converted to uric acid 

via xanthine. This reaction can be catalyzed by 

xanthine hydrogenase and xanthine oxidase, 

the latter of which produces uric acid and 

superoxide. Thus, it is possible that, in certain 

diseased conditions, hyperuricemia is 

accompanied by the increased production of 

reactive oxygen species, which may result in 

the modulation of vascular contractility 
(26,27)

. 

Another possible explanation is that 

hyperuricemia may induce endothelial 

dysfunction by decreasing the production of 

nitric oxide in the vascular endothelial cells 
(28) 

.
Adenosine synthesized locally by vascular 

smooth muscle in cardiac tissue is rapidly 

degraded by the endothelium to uric acid , 

which undergoes rapid efflux to the vascular 

lumen due to low intracellular PH and negative 

membrane potential 
(29)

. Uric acid synthesis is 

increased in vivo under ischemic conditions, 

and therefore elevated serum uric acid  may act 

as a marker of underlying tissue ischemia. In 

human coronary circulation, hypoxia, caused 

by transient coronary artery occlusion, leads to 

an increase in the local circulating 

concentration of uric acid  
(30)

. In conclusion, 

Raised serum uric acid concentrations are a 

powerful predictor
 
of cardiovascular risk and 

poor outcome, although the underlying
 

mechanisms remain unclear. Several potential 

explanations have
 
been put forward to explain 

the apparent association between
 

hyperuricaemia and cardiovascular risk. 

Studies have demonstrated
 

mechanisms by 

which uric acid could be directly injurious to
 

the endothelium and to cardiovascular 

function. Paradoxically,
 

uric acid elevation 

could be expected to confer protective anti-

oxidant
 
effects in the cardiovascular system, 

but these potential benefits
 
may be obscured by 

detrimental effects elsewhere. The effects
 
of 

raising or lowering serum uric acid on 

endothelial function,
 
autonomic regulation and 

progression of atherosclerosis require
 
direct 

investigation, in order to understand a possible 

dual
 

action in the cardiovascular system. 

Identifying the mechanisms
 
by which uric acid 

interacts with cardiovascular regulation
 
will 

give us greater understanding of the role of 

hyperuricaemia
 

for individual patients and 

allow a more rational approach to
 
treatments 

that modify serum uric acid concentration.
 
 

 

References 
1. Criqui MH. Epidemiology of 

cardiovascular disease. In: Goldman L, 

Ausiello D, eds. Cecil Medicine. 23rd ed. 

Philadelphia, Pa: Saunders Elsevier; 2007, 

chap 49. 

2. Terres W, Beil U, Reimann B, Tiede S, 

Bleifeld W. "Low-dose fish oil in primary 

hypertriglyceridemia. A randomized 

placebo-controlled study" (in German). 

Zeitschrift für Kardiologie 1991 ,80 (1): 

20–4. 

3. Mozaffarian D, Katan MB, Ascherio A, 

Stampfer MJ, Willett WC  "Trans fatty 

acids and cardiovascular disease". N. 

Engl. J. Med. 2006 ,354 (15): 1601–13. 

4. Pignone M, Phillips C, Atkins D, Teutsch 

S, Mulrow C, Lohr K. "Screening and 

treating adults for lipid disorders" Am J 

Prev Med 2001 ,20 (3 Suppl): 77–89 

5. Kwiterovich PO. “The Metabolic 

Pathways of High-Density Lipoprotein, 



Iraqi J Pharm Sci, Vol.18(2) 2009                                                  Uric acid and some of plasma lipids 

 72 

Low-Density Lipoprotein, and 

Triglycerides: A Current Review” Am J 

Cardiol, 2000,86,5L. 

6. Roubenoff R. “Gout and hyperuricemia” 

Rheum Dis Clin North Am., 1990,16:539-

550.  

7. Grantham JJ, Chonko AM. Renal handling 

of organic anions and cations; excretion of 

uric acid. In: Brenner BM, Rector FC, eds. 

The Kidney. Philadelphia, Pa: WB 

Saunders Co., 1991,483-509. 

8. Low RK, Stoller ML. “ Uric acid-related 

nephrolithiasis” Urol Clin North Am. , 

1997,24:135-148.  

9. Tietz, N.W., Fundamentals of Clinical 

Chemistry, Philadelphia, W.B. Saunders 

1976, 729 .  

10. Sorlie , DE. medical biostatistics & 

epidemiology : Examination & board 

review. First ed. Norwalk, Connecticut, 

Appleton & Lange , 1995,47-88. 

11. Rath M, Niendorf A, Reblin T, Dietel M, 

Krebber HJ, Beisiegel U.“Detection and 

quantification of lipoprotein(a) in the 

arterial wall of 107coronary bypass 

patients.” Arteriosclerosis, 1989, 9:579-

92. 

12. Naruszewicz M, Selinger E, Davignon J. 

“Oxidative modification of lipoprotein(a) 

and the effect of beta-carotene” 

Metabolism, 1992, 41:1215-24. 

13. Riis Hansen P, Kharazmi A, Jauhianen M, 

Ehnholm C. “Induction of oxygen free 

radical generation in human monocytes by 

lipoprotein(a)” Eur J Clin Invest., 1994, 

24:497-9. 

14. Grainger DJ, Kirschenlohr M, Metcalfe 

JC, Weissberg PL, Wade OP,Lawn RM. “ 

Proliferation of human smooth muscle 

cells promoted by lipoprotein(a)” Science. 

, 1993,260:1655-8. 

15. Poon M, Zhang X, Dunsky KG, Taubman 

MB, Harpel PC. “Apolipoprotein(a) 

induces monocyte chemotactic activity in 

human vascular endothelialcells” 

Circulation. , 1993,96:2514-9. 

16. LaRosa JC. “Triglycerides and coronary 

risk in women and the elderly” Arch 

Intern Med. , 1997,157:961-8. 

17. Grundy SM, Vega GL. “Two different 

views of the relationship of 

hypertriglyceridemia to coronary heart 

disease. Implications for treatment” Arch 

Intern Med. , 1992,152:28-34. 

18. Nieto FJ, Iribarren C, Gross MD, 

Comstock GW, Cutler RG. "Uric acid and 

serum antioxidant capacity: a reaction to 

atherosclerosis?" Atherosclerosis , 2000 , 

148: 131–139.  

19. Heinig M and Johnson RJ "Role of uric 

acid in hypertension, renal disease, and 

metabolic syndrome". Cleveland Clinic 

Journal of Medicine ,2006, 73 (12): 1059–

64 

20. Glantzounis GK, Tsimoyiannis EC, 

Kappas AM, Galaris DA. "Uric acid and 

oxidative stress" Curr Pharm Des , 

2005,11: 4145–4151. 

21. Skinner KA, White CR, Patel R et al. 

“Nitrosation of uric acid by peroxynitrite. 

Formation of a vasoactivenitric oxide 

donor” J Biol Chem, 1998,273:2491–

2447. 

22. Reyes A J “Significance of uric acid for 

the heart and vessels”Eur .Heart J.,August 

1, 2006 , 27(15): 1886 - 1886. 

23. Ishizaka N, Ishizaka Y, Toda EI et al. 

“Higher serum uric acid is associated with 

increased arterial stiffnessin Japanese 

individuals” Atherosclerosis, 2007,  

192(1):131-7. 

24. Kanellis J, Watanabe S, Li JH et al. “Uric 

acid stimulatesmonocyte chemoattractant 

protein-1 productionin vascular smooth 

muscle cells via mitogen-activatedprotein 

kinase and cyclooxygenase-2” 

Hypertension, 2003,41: 1287–1293. 

25. Ruggiero  C,  Cherubini A, Ble A, Bos A  

J.G., et al. “Uric acid and inflammatory 

markers”  European Heart Journal 2006 

,27(10):1174-1181. 

26. White CR, Brock TA, Chang LY et al. “ 

Superoxideand peroxynitrite in 

atherosclerosis” Proc Natl AcadSci USA, 

1994,91: 1044–1048. 

27. Berry CE, Hare JM. “Xanthine 

oxidoreductase and cardiovascular 

disease: molecular mechanisms and 

pathophysiological implications” J Physiol 

2004; 16: 589–606.  

28.  Khosla UM, Zharikov S, Finch JL et 

al. “Hyperuricemiainduces endothelial 

dysfunction” Kidney Int, 2005,67: 1739–

1742. 

29. Kroll K, Bukowski TR, Schwartz LM, 

Knoepfler D,Bassingthwaighte JB. 

“Capillary endothelial transportof uric 

acid in guinea pig heart” Am J Physiol, 

1992, 262 (2 Part 2): H420–H431. 

30. De Scheerder IK, van de Kraay AM, 

Lamers JM et al.“Myocardial 

malondialdehyde and uric acid releaseafter 

short-lasting coronary occlusions during 

coronaryangioplasty: potential 

mechanisms for free radicalgeneration” 

Am J Cardiol, 1991,68: 392–395. 

 


