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Abstract
In this paper we present results of a study carried out to explore the
association of serum uric acid and metabolic syndrome .Serum uric acid
level among 100 patients with metabolic syndrome attending An-
Nassirrhya General Hospital for non cardiac complaint was found to be
higher than normal level and control group (405.98micromole/L., 378.51
micromole/L. respectively).serum uric acid level have a direct relationship
with the number of metabolic syndrome components with significant higher
levels among those with hypertriglyceridemia.
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Introduction
Metabolic syndrome is a
combination of medical disorders
that increase one's risk for
cardiovascular disease and
diabetes. It affects a large number
of people in a clustered fashion. In
some studies, the prevalence in the
USA is calculated as being up to
25% of the population. A
condition with some similarities to
human metabolic syndrome is
recognized in horses, equine
metabolic syndrome. It is
unknown if they have the same
etiology. It is known under various
other names, such as (metabolic)
syndrome X, insulin resistance
syndrome, Raven's syndrome or
CHAOS (Australia). [1] The term
"metabolic syndrome" dates back
to at least the late 1950s, but came
into common usage in the late
1970s to describe various
associations of risk factors with
diabetes, that had been noted as
early as the 1920s.[2] [3]

There are currently two major
definitions for metabolic syndrome
provided by 1) International
Diabetes Federation (IDF) and 2)
the revised National Cholesterol
Education Program (NCEP),
respectively. The revised NCEP
and IDF definitions of metabolic
syndrome are very similar and it
can be expected that they will
identify many of the same
individuals as having metabolic
syndrome. The two differences are
that IDF excludes any subject
without increased waist

circumference, while in the NCEP
definition metabolic syndrome can
be diagnosed based on other
criteria .The National Cholesterol
Education Program Adult
Treatment Panel III (2001)
requires at least three of the
following:[4]

central obesity: waist
circumference ≥ 102 cm or 40 
inches (male), ≥ 88 cm or 36 
inches(female)
dyslipidaemia: TG ≥ 1.695 mmol/L 
(150 mg/dl)
dyslipidaemia: HDL-C < 40 mg/dL
(male), < 50 mg/dL (female)
blood pressure ≥ 130/85 mmHg 
Fasting plasma glucose ≥ 6.1 
mmol/L (110 mg/dl)
There is quite a bit of confusion
about whether American Heart
Association AHA/ NHLBI
intended to create another set of
guidelines or simply update the
NCEP ATP III definition.
According to Scott Grundy,
University of Texas Southwestern
Medical School, Dallas, Texas, the
intent was just to update the
NCEP ATP III definition and not
create a new definition.[5]: Any 3 of
5 Criteria Constitute Diagnosis of
Metabolic Syndrome)
Elevated waist circumference:
Men — Equal to or greater than
40 inches (102 cm) Women —
Equal to or greater than 35 inches
(88 cm)
Elevated triglycerides: Equal to or
greater than 150 mg/dL
Reduced HDL (“good”)
cholesterol: Men — Less than 40
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mg/dL Women — Less than 50
mg/dL
Elevated blood pressure: Equal to
or greater than 130/85 mm Hg or
use of medication for hypertension
Elevated fasting glucose: Equal to
or greater than 100 mg/dL (5.6
mmol/L) or use of medication for
hyperglycemia
The metabolic syndrome has
received increased attention in the
past few years. It consists of
multiple, interrelated risk factors
of metabolic origin that appear to
directly promote the development
of atherosclerotic cardiovascular
disease (ASCVD). [5] This
constellation of metabolic risk
factors is strongly associated with
type 2 diabetes mellitus or the risk
for this condition. The metabolic
risk factors consist of atherogenic
dyslipidaemia (elevated
triglycerides and apolipoprotein B,
small LDL particles, and low HDL
cholesterol [HDL-C]
concentrations), elevated blood
pressure, elevated plasma glucose,
a prothrombotic state, and a
proinfla-mmatory state. [6]

Serum uric acid (UA) level has
been suggested to be associated
with factors that contribute to the
metabolic syndrome. Uric acid
may be a marker of oxidative
stress, and may have a potential
therapeutic role as an antioxidant.
On the other hand, like other
strong reducing substances such as
ascorbate, uric acid can also act as
a prooxidant, particularly at
elevated levels. Thus, it is unclear
whether elevated levels of uric acid

in diseases associated with
oxidative stress such as stroke and
atherosclerosis are a protective
response or a primary
causeHowever, the association
between metabolic syndrome and
UA has not been elucidated. We
sought to determine the
association between serum UA
level and the number of
components that contribute to the
metabolic syndrome, and which
component was associated most
with higher serum UA level. [7]

Patients and Methods

From March to September 2007,
among adult patients who
attended out patients clinic in An-
Nassirrhya General Hospital for
non-cardiac complaints. Samples
from 100 patients with metabolic
syndrome send for blood uric acid.
Metabolic syndrome diagnosed
according to American Heart
Association/Updated [4]

At the same time 100 samples
from those with no Criteria are
considered as a control group
Exclusion criteria include:
Those with history of acute
myocardial infarction or CVA
History of gout, psoriasis,
malignancy, renal stone
History of chronic use of diuretics
or steroid therapy
Blood pressure was measured
using mercury
sphygmomanometer and waist
circumference was determined
using tape measure.
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Full history was taken especially
for drug history and for medical
illnesses considered in exclusion
criteria
All patients are sending for ECG,
serum cholesterol, low-density
lipoprotein, high-density
lipoprotein, and triglyceride and
fasting blood glucose level.

Results
Mean serum uric acid was found
to be higher in subjects with
metabolic syndrome with mean
increases in serum uric acid level
by 2٧.٤٧ micromol/L compared
with subjects in the control group
with no significant sex differences
but there are significant
differences in mean serum uric
acid with different components of
metabolic syndrome with highest
level in those with high
triglyceride components.

Discussion
Metabolic syndrome is strongly
associated with atherosclerosis
manifested by macrovascular
diseases (coronary, cerebral,
peripheral) and an excess
mortality. [8]

In this study, we found that
metabolic syndrome is a
recognized presentation in those
who attending Al- Nassirrhya
General Hospital but we found
there is under estimation to this
combination of components risk
by the patients and unfortunately
by there doctors also.

Similar to other studies mean uric
acid, was found to be higher in
those with metabolic syndrome
(٤٠٥٫٩٨ micromole/L.) compared
with control group (٣٧٨٫٥١
micromole/L.). [7, 9, 10, 11]

Among those with metabolic
syndrome we found that mean
serum uric acid level elevated in
both sexes without significant
difference, [10] in other studies the
mean uric acid level in relation to
sex was variable, in one study
there was no difference, while in
two other studies the female was
found to have higher increase in
there serum uric acid compared
with control. [9, 11]

Hypertension found to be the most
common component of metabolic
syndrome, this finding not differ
from other studies[7, 9, 10, 11] but e
found that the frequency of central
obesity was higher among our
study patients (75%) compared to
other studies [12], this finding
suggest an urgent alarm about the
prevalence of obesity in our
community and the importance of
multidirectional effort to prevent
this health problem and it have
been proved that maintenance of
ideal body weight is essential step
in management of metabolic
syndrome [12].
Lifestyle measures such as weight
loss, improved nutrition with
reduced saturated fat, increased
fiber, fruit and vegetables; and
increased energy expenditure,
have been shown to improve
insulin sensitivity, decrease the
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incidence of type II diabetes, and
improve cardiovascular outcomes
[13].
Mean serum uric acid level varies
with variable components of
metabolic syndrome, similar to
other studies[9, 11,14], we found that
higher mean serum uric acid level
among those with
hypertriglyceridemia compared
with other components of
metabolic syndrome, this finding
should be considered as another
alarm about the importance of
serum triglyceride level as one of
risk factors for the atherosclerotic
cardiovascular disease (ASCVD).
Similar to other studies [10, 11] ,we
found that there's a linear direct
relationship between serum uric
acid level and the number of
metabolic syndrome the patients ُ◌
have, with men serum uric acid
level of 422.82 micromole/L among
those with more than 3
components compared with 403.90
micromole/L among those with
only 3 components, this finding
suggest the accumulative effects of
metabolic syndrome components.

This study shows that serum uric
acid level should be considered as
an important marker in patients
with metabolic syndrome and
hyperuricemia is an associated
abnormality that should be
considered in those with metabolic
syndrome.
It is wise to say, that this study
indicate there's great need for
larger studies to show many
hidden health problems in our
community including the
prevalence of obesity, metabolic
syndrome and hyperurecaemia,
also more sophisticated studies
may show whether treatment of
hyperuricemia in metabolic
syndrome will modify the
cardiovascular risk or not.
It has been concluded that mean
serum uric acid was found to be
higher among patients with
metabolic syndrome who attend
out patient clinic in AN-
Nassirrhya General hospital, this
finding suggest the importance of
serum uric acid level as one of
cardiovascular risk factors.
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Table (1): show the age and sex distribution of patients with metabolic
syndrome and control group

parameter Metabolic syndrome patients Control group

Male:18-39 y. 13 10

40-59y. 26 26
More than 60 17 16

Male Total 56 52
Female: 18-39y. 6 10

40-59y. 22 24

More than 60 16 14
Female: Total 44 48

TOTAL 100 100

Table (2): show the distribution of metabolic syndrome components among
patients with metabolic syndrome

femalemaleNo. of patientscomponents

325082Hypertension
373875central obesity

20 24 44 TG ≥ 1.695 mmol/L 
141630: HDL-C < 40 mg/dL(1.03

mmol/L(male), < 50
mg/dL(1.3 mmol/L)
(female)

334679Diabetes Mellitus

Table(3): Shows mean uric acid level according to sex and age groups

Control groupMetabolic syndromeparameters

Mean uric
acid level

No.Mean uric
acid level

No. ِ◌Age and sex

406.810429.5413Male:18-39
408.1526430.32640-59

409.75 16 438.47 17 ≥60 

٤٠٨٫٣٨52٤٣٢٫٦56Male :total
٣٤٥٫٤103706Female:18-39

٣٤٦٫٥24٣٧٣٫٤٥ 22 40-59 
٣٤٦٫١٤14٣٧١ 16 ≥60 

٣٤٦٫١٦48٣٧٢٫١44Female: total

٣٧٨٫٥١100٤٠٥٫٩٨100Total
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Table 4: Mean uric acid level in relation to different components of
metabolic syndrome

Table(5): shows mean uric acid level variation in those with 3 and more
than 3 components of metabolic syndrome

Control
group

Patients with 3
components

Patients with
more than 3
components

52506Male(no.)

٤٠٨٫٣٨٤٣٠٫١١٤٥٣٫٣٣Mean uric
acid

48395Female(no.)
٣٤٦٫١٦٣٧٠٫٢٩٣٨٦٫٢Mean uric

acid
1008911Total

٣٧٨٫٥١٤٠٣٫٩٠٤٢٢٫٨٢Mean uric
acid

Mean
serum
uric acid
level

Mean serum
uric acid level
among female
patients

Mean serum
uric acid level
among male
patients

Metabolic syndrome
components

٣٨٣٫٣٧٤٣٣٫٠٤ ٤١٣٫٦٦Hypertension

٤٠٢٫٩٣٣٧١٫٨٩٤٣٣٫١٦central obesity

٤١٩٫٢٩٣٩٦٫٧٥٤٣٨٫٠٨ TG ≥ 1.695 mmol/L 
٣٩٨٫٣٠٣٦٥٫٧٩٤٢٦٫٧٥HDL-C< 40 mg/dL (1.03

mmol/L) (male), < 50 mg/dL
(1.3 mmol/L) (female)

٤٠٧٫٩٢٣٧٣٫٤٥٤٣٢٫٦٥Diabetes Mellitus



Serum Uric Acid Level in Metabolic syndrome

٩٠

References
1. Ali A. Rizvi, Metabolic Markers of Insulin Resistance in Overweight

Persons, Annals Internal Medicine, Aug 2004; 141; pp: 241- 243
2. Joslin EP. The prevention of diabetes mellitus. JAMA 1921; 76:79–

84
3. Kylin E. [Studies of the hypertension-hyperglycemia-hyperuricemia

syndrome]. Zentralbl Inn Med 1923; 44: 105-27
4. Expert Panel on Detection, Evaluation, and Treatment of High

Blood Cholesterol in Adults. Abstract of the Third Report of the
National Cholesterol Education Program JAMA 2001; 285:2486-97

5. Grundy SM, Brewer HB, Cleeman J I, Smith S C, Lenfant D, for
the Conference participants. Definition of metabolic syndrome,
Circulation. 2004; 109:433-438

6. Sherman SI, Gagel RF: Disorderers affecting multiple endocrine
systems, In Fuci AS, Braunwald E, Isselbacher KJ.et al (EDS).
Harrison principles of internal Medicine (14th ed.).New York,
McGraw-Hill, 1998:pp.2131-2138

7. Ishizaka N N, Tdda E. Association between serum uric acid,
metabolic syndrome, and carotid atherosclerosis in Japanese
individuals, Arteriosclerosis Thrombus Vasc Boil 2005 May; 25
(5):1038-44

8. Frier BM, Fisher M.: Diabetes Mellitus, Nicholus A. Boon, Nicki R.
Colledge, Brain R. Walker, Davidson s principles and practice of
medicine,20th ed., Edinburgh, Churchill Livingstone,2006;pp.805-
847

9. Yoo T, Sung K, Relationship between serums uric Acid
concentration and insulin resistance and metabolic syndrome
Circulation J 2005 Aug; 69(8) pp. 928-33

10. Kawamoto R, Tomita H, Relationship between serum uric acid
concentration and metabolic syndrome, Internal Medicine 2006;
45(9):605-14

11. Lin S, Tsai D, Association between serum uric acid level and
components of the metabolic syndrome, China Medical Association
J., 2006 Nov; 69(11):512-6

12. Kumar P., Clark M., Obesity, clinical medicine, 6th ed. Edinburgh,
Churchill Livingstone, 2005; pp.252-257

13. Moon YS, Kim DH, Song DK; Serum tumor necrosis factor-alpha
levels and components of the metabolic syndrome in obese
adolescents. Metabolism 2004 Jul; 53(7):863-7. [Abstract]

14. Stone NJ; Focus on lifestyle change and the metabolic syndrome.
Endocrinol Metab Clin North Am 2004 Sep; 33(3):493-508, v-vi.
[Abstract]


