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Study of The relationship between uric acid level and some
lipid profile for heart disease patients in Alnasseriya city
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Abstract

The present study was carried out to evaluate the relationship between uric
acid level and some lipid profile for heart disease patients in Alnasseriya city
in the sera samples of (75) patients, in addition to control group involving (45)
apparently healthy.

The current study included age ,weight , cholesterol, HDL , LDL,
triglyceride ,and uric acid concentration. The study clarified no significant
differences (p>0.05) in mean age of patients when compared with healthy
control and high significant difference of mean weight between two groups
(p<0.01).A highly significant elevated(P< 0.01 ) in the mean concentration of
cholesterol, LDL and triglyceride in patients when compared with healthy
control ,no significant (P> 0.05) in the mean concentration of HDL in both
two groups .It also showed a highly significant increased (P<0.01) in the
mean concentration of uric acid in heart disease patients when the results
compared with the mean concentration of uric acid in healthy control . In the
present study showed there was high significant correlation between uric acid
and cholesterol, LDL (P<0.01) and significant correlation with triglyceride
(P<0.05) but no significant correlation between uric acid and HDL (P>0.05 ).
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Introduction

Heart disease is an umbrella term for a variety for different diseases
affecting the heart [1,2]or is any disorder that affects the heart's ability to
function normally[1,3]

Types of heart disease

A. Coronary heart disease B. Cardiomyopathy C. Cardiovascular disease
D. Heart failure E. Hypertensive heart disease F. Inflammatory heart disease
G. Valvular heart disease[4].

Cholesterol is classified as a sterol (a contraction of steroid and alcohol)
found in the cell membranes and transported in the blood plasma of all
animals. It is an essential component of mammalian cell membranes where it
is required to establish proper membrane permeability and fluidity..Although
cholesterol is essential for life, high levels in circulation are associated with
atherosclerosis.[5]

According to the lipid hypothesis, abnormally high cholesterol levels

(hypercholesterolemia), or, more correctly, higher concentrations of LDL (
Low density lipoprotein cholesterol ) and lower concentrations of functional
HDL ( High density lipoprotein cholesterol )are strongly associated with
cardiovascular disease because these promote atheroma development in
arteries (atherosclerosis). This disease process leads to myocardial infarction
(heart attack), stroke and peripheral vascular disease. Since higher blood LDL,
especially higher LDL particle concentrations and smaller LDL particle size,
contribute to this process more than the cholesterol content of the LDL
particles, LDL particles are often termed "bad cholesterol" because they have
been linked to atheroma formation. On the other hand, high concentrations of
functional HDL, which can remove cholesterol from cells and atheroma, offer
protection and are sometimes referred to colloquially as "good cholesterol".
These balances are mostly genetically determined but can be changed by body
build, medications, food choices and other factors[6,7].
Triglyceride an unsaturated fat. It is the main constituent of vegetable oil and
animal fats . play an important role in metabolism as energy sources and
transporters of dietary fat. Triglycerides cannot pass through cell membranes
freely. In the human body, high levels of triglycerides in the bloodstream have
been linked to atherosclerosis, and, by extension, the risk of heart disease and
stroke. The risk can be partly accounted for by a strong inverse relationship
between triglyceride level and HDL-cholesterol level[8].

Uric acid is the final oxidation (breakdown) product of purine metabolism
and is excreted in urine. However, the independent role of serum uric acid as a
risk factor has been undergoing debate for years. In fact, mild hyperuricemia is
often a concomitant finding of obesity, lipid abnormalities, and insulin
resistance, all of which are components of the metabolic syndrome
[10,11].The association between serum uric acid and early hypertensive and
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atherosclerotic organ damage is intriguing and suggests that mild
hyperuricemia might be a marker of incipient cardiovascular involvement.
Several pathophysiological mechanisms linking SUA to cardiovascular
damage at the cellular and tissue level have been proposed, including
proliferation of vascular smooth muscle cells, stimulation of the inflammatory
pathway [16] . In addition, uric acid has proved to be an excellent marker for
tissue ischemia and endothelial dysfunction [18] and it has been shown to play
a role in the development of atherosclerotic lesions [19].

Materials and Methods

A total of 75 patients with heart diseases (35 women,40 men) were
entered present study ,the median age of patients was 64 years (range 47-75)
.They were admitted to the coronary care units of AL-Hussain education
hospital. 45 healthy non smoking (20 women,25 men) median age 61 years old
(range 48-73) were normal healthy control ,sinus to period from ( May. 2010
to the end of Jul. 2011).
Total serum cholesterol is determined by enzymatic hydrolysis and oxidation
[20], the high density lipoprotein-cholesterol ( HDL-C ) was determined by
the precipitant method [21] , triglyceride ( TG ) were estimated by the
enzymatic colorimetric method [22].

The determined of low density lipoprotein-cholesterol (LDL-C) can be
calculated mathematically [23] : LDL-C = Cholesterol — ( TG/2.2) —
HDL-C
serum uric acid was measured with use of an enzymatic colorimetric method
[24].

Statistical Analysis:

The suitable statistical methods were used in order to analyze and
assess the results, they include the followings:
1- Descriptive statistics:
Summary statistic of the readings distribution [mean, SD, T-Test , Pearson
Correlation (1)]
2- Graphical presentation by (Bar & scatter —chart)
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Results& Discussions
Table (1) :Mean distribution of age and weight body in studied groups
(Healthy control and Patient)

Characteris Healthy control (H) Patients (P
tic Female | Male Total | Female | Male | Total Poval
Mean + SD (F1) (M1) N=45 (F2) (M2) N=75 T- -valuc
N=20 | N=25 N=35 | N=40 Test
Age\year | 60.2+7. | 61.5+6. | 60.9+6. 63.9+ | 62.946. | 0.17 N
5 7 9 61.8£7.0 6.4 7 0 0.790 S
BOYY | 70,644, | 74.9+4. | 73.045 80.9+ | 80.1%6. | H
weight\Kg DO o | 79.344.1 ) 7 5.42 10.000
9 8 3 7.4 1 5 S
HS: High significance when P<0.01 NS: No significance
P>0.05
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Figure (1- a,b)(1-c,d):Distribution of studied groups according to age
and weight body
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Table(1) and figure (1-a,b) showed that no statistically differences in age
were observed between patient groups and healthy control groups
(p>0.05),Heart diseases occur in middle age because they have stress due to
many responsibilities with their families and works and because of the
occurrence of other risk factors like diabetes mellitus and hypertension in this
age which independent to sex, the majority of the sample are male and the
level of education [25]. The same table (1) and figure (1-c,d) there was a
statistically high significant difference of mean weight between two groups
(p<0.01). Epidemiological evidence showed clearly that elevated in weight of
person lead to many diseases such as heart diseases , hypertension and
diabetes mellitus results from altered lipoprotein metabolism due to increased
production (hyperlipidemias) [26].

Table (2 ): Mean distribution for (Cholesterol , HDL , LDL ,Triglyceride
and Uric acid) concentration in studied groups (Healthy control and
Patients

Characteristic Healthy Patients
control B T-Test P - value
(mg\dl) (n=45) n=75)
(mean + SD) (mean+ SD)
Cholesterol 201042 3611724033 | -1480 | 000 | Hs
25.94

HDL 52.20+£5.24 50.11 £9.06 1.413 .160 NS
LDL 29.89+9.10 58.57+7.12 -19.20 .000 HS
Triglyceride 90.07 £28.50 | 141.71 £40.31 -7.53 .000 HS
Uric acid 5.66 + 1.66 9.53+1.58 -8.19 .000 HS

HS: High significance when P<0.01
NS: No significance P>0.05

Ve

Figure ( 2 ): Mean distribution for (Cholesterol , HDL , LDL , Triglyceride
and Uric acid) concentration in studied groups (Healthy control and
Patients)
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Data illustrated by table and figure ( 2 ) clearly showed a highly significant

increased (P<0.01) between the mean of cholesterol , LDL and triglyceride in
patients (301.1+£40.3) ( 58.5+7.1) (141.7+£40.3) respectively when compared
with the mean of in healthy control (201.0+25.9)(29.8+9.1)(90.0+28.5)
respectively .
The concentration of cholesterol and triglyceride was highly elevated in heart
diseases patients compared with the healthy control groups ,the findings are in
good agreement with other studies [27,28], who found that effects of increased
cholesterol deposition in the arterial wall ,promotion of smooth -muscle —cell
proliferation ,and induction of monocyte chemo tactic activity in endothelial
cells [28] .The determination of serum cholesterol is one of the important tools
in the diagnosis an classification of lipemia, high blood cholesterol is one of
the major risk factors for heart diseases [29,30]. In healthy individuals, about
thirty percent of blood cholesterol is carried by HDL ,data from the landmark
Framingham heart study showed that for a given level of LDL ,the risk of
heart diseases increase 10-flod as the HDL varies from high to low
.Conversely, for a fixed level of HDL, the risk increase 3-flod as LDL varies
from low to high[31].

The most common lipid alterations were elevation of serum triglycerides
(TG) and cholesterol
[32],while elevated triglycerides (hypertriglyceridemia) are linked with raised
concentrations of fibrinogen and coagulation factors VII and XII, and with
impaired fibrinolysis as determined by enhanced gene expression and
concentrations of plasminogen activator inhibitor-1 [33].Triglyceride-rich
lipoproteins may also be directly atherogenic [34].

It was clear from the above table and figure that a highly significant
increased (P<0.01) in the mean of uric acid in heart disease patients
(9.53£1.5) when the results compared with healthy control (5.66+ 1.66).

The above results agreed with the results obtained by Skinner etal. 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 [35]. Thus,
uric acid can be protective against oxidative stresses, but it can also lead
directly or indirectly to vascular injury[36] .Others has been reported that uric
acid promotes vascular smooth muscle proliferation and up regulates the
expression of platelet-derived growth factor and monocyte chemo attractant
protein-1 .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
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vascular contractility [37]. Another possible explanation is that hyperuricemia
may induce endothelial dysfunction by decreasing the production of nitric
oxide in the vascular endothelial cells .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 [38]. 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 [39]. In conclusion, elevated serum uric acid may be a marker of local
and systemic tissue ischemia and provides one possible explanation for a non-
causal associative link between hyperuricemia and cardiovascular disease.

Table ( 3) :The correlation between uric acid and lipid profile

Correlations Cholesterol | HDL | LDL Triglyceride
Correlation 7917 - 757" 532
Spearman's | Uric | Coefficient .051
rtho acid Sig. (2- .000 578 .000 .00
tailed)
P- Value HS NS HS S

* =S : Correlation is significant at the 0.05 level (2-tailed).
** = HS : Correlation is high significant at the 0.01 level (2-tailed).

In the present study showed there was high significant correlation between
uric acid and cholesterol, LDL ( P<0.01 ) and significant correlation with
triglyceride ( P<0.05 ) but no significant correlation between uric acid and
HDL ( P>0.05)... Table ( 3 ),this results indicate that the Lipid profile is often
as a medical routine screening to evaluate risk of heart diseases in healthy
adults ,and many but not all epidemiological studies have suggested that high
serum uric acid is a risk factor for Cardiovascular disease (CVD) [40] and
warranted to evaluate its prognostic implications and potential utility in the
monitoring of therapy [41,42]. This raised level of serum uric acid parallel to
an increased risk of CVD could be either primary or secondary to underlying
causes of CVD [43]. Furthermore, in nondiabtic subjects an elevated level of
uric acid has been shown to be an independent predicator of coronary heart
disease (CHD) and total mortality [44]. However, the specific role of serum
uric acid in this constellation remains uncertain although may be involved in
platelet adhesiveness, aggregation or inflammation and may be implicated in
the genesis of hypertension [45].
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