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BACKGROUND 
Uric acid (UA) is the end product of an 
exogenous pool of purines and endogenous 
purine metabolism. 1 Recently, evidences have 
suggested that Hyperuricaemia may play a role in 
the development and pathogenesis of a number of 
metabolic, haemodynamic and systemic diseases 
other than gout e.g. obesity,2,3 metabolic syndrome,4 

hypertension,5 cardiovascular diseases (CVD),6,7 
endothelial dysfunction, and insulin resistance.8 

The metabolic syndrome (Met S) is identified as 
a condition of increased risk for CVD and type 2 
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ABSTRACT

Background Uric acid (UA) is associated with a number of diseases like: obesity, metabolic syndrome, 
hypertension, renal diseases and heart diseases. Hyperuricaemia may occur prior to the development of 
metabolic syndrome and may be used as predictor of it. 

Methods This is a cross-sectional study done on 150 subjects aged between 18-25 years. The weight, 
height and waist circumference (WC) were measured and Body Mass Index   (BMI) was calculated. Skin 
fold thickness was measured from triceps region and body fat percent (BF %) was calculated.  Blood 
pressure (BP) was measured and a fasting blood sample was taken to determine UA, total cholesterol, low 
density lipoprotein (LDL), high density lipoprotein (HDL) and triglycerides (TGs).

Results Subjects were divided into three groups: obese (BMI ≥30kg∕m2, n=50), overweight (BMI 25-
29.99 kg∕m2, n=49) and normal weight (BMI 18.5-24.99 Kg∕m2, n=51) group. UA showed insignificant 
difference between the three BMI groups. The correlations of UA with BP, BMI and WC were insignificant 
in this group of young adults. However, a significant positive association was found between UA and total 
cholesterol (P<0.01). A highly significant difference was found in the mean of HDL (P ˂ 0.005) and LDL (P 
˂ 0.005) between the three BMI groups. The highest mean of LDL was found in the obese group. 

Conclusion The positive correlation of UA with the total cholesterol in obese subjects indicates that 
Hyperuricaemia may predispose to cardiovascular problems even in young obese adults. Therefore it is 
important to assess uric acid in young obese adults. 

*Correspondence to nouralsalhin@gmail.com. 

diabetes mellitus (T2DM) in both sexes.9 Several 
definitions and clinical screening parameters for the 
Met S have been proposed by various organizations 
e.g. the World Health Organization (WHO), the 
International Diabetes Federation (IDF) and the 
National Cholesterol Education Program–Adult 
Treatment Panel III (NCEP–ATPIII).10 The WHO 
put insulin resistance as the major criteria for 
diagnosis of Met S plus 2 additional risk factors 
including obesity, hypertension, high triglyceride 
(TG), reduced high-density lipoprotein cholesterol 
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(HDL), or micro-albuminuria. Patients with T2DM 
were not excluded from diagnosis.11 The NCEP–
ATPIII criteria did not require insulin resistance 
per se and no other single factor for diagnosis, but 
stated the presence of 3 of the following 5 factors 
as the basis for the diagnosis of Met S: abdominal 
obesity, elevated TG, reduced HDL, elevated BP, 
and elevated fasting glucose (impaired fasting 
glucose or T2DM).12 The IDF also dropped the 
WHO requirement for insulin resistance but made 
abdominal obesity, with particular emphasis on 
waist measurement as a simple screening tool, 
necessary as 1 of the 5 factors required in the 
diagnosis of Met S.13

Hypertension, high waist circumference (WC) and 
Met S were reported as the major cardiovascular 
risk factors associated with Hyperuricaemia in 
black African population.14 The association of 
UA with elements of Met S like hypertension has 
been studied extensively.15-17 It was found that 
increase in UA is associated with higher BP in 
children18 and adults.17,19 Independent of traditional 
hypertension risk factors, the link between high UA 
and hypertension is more pronounced in younger 
individuals, in women and African Americans.19 

Lee et al reported that the association between 
Hyperuricaemia and essential hypertension was 
clearer in women and men under age of 60 years. 
They suggested that people under 60 years may 
obtain maximal benefit from the treatment of 
Hyperuricaemia to prevent and treat hypertension.20 

One of the studies investigated the relation between 
UA and dyslipidaemia; they reported that normal 
levels of UA might be a good indicator of the level 
of TGs and very low density lipoprotein cholesterol 
(VLDL) in men in a wide range of age.21 Serious 
cardiovascular complications have been linked with 
serum UA like stroke or ischemic heart disease.22,23 
and carotid atherosclerosis.24,25 Therefore, early 
detection and treatment of hyperuricaemia may 
be preventive of hypertension and cardiovascular 
complications.

METHODS
This is an analytical cross-sectional study which 
included 150 young adult subjects: 67 male and 83 
female, aged between 18-25 years from Medical 
Campus University of Khartoum. Participants 
were divided into three groups: normal weight 
group were 51 subjects (BMI 18.50-24.99 Kg ∕ m2), 
overweight group (BMI 25.00-29.99 kg∕m2) were 
49 subjects and obese group (BMI ≥30.00kg∕m2) 
was composed of 50 subjects. Subjects with 
hypertension, diabetes, renal or cardiac diseases 
were excluded. Those who take medication that 
may affect plasma UA, smokers, alcoholics and 
females who have amenorrhea or pregnancy were 
also excluded from the study.

This study was approved by the Ethical Committee 
(EC) of Faculty of Medicine University of 
Khartoum. Students were recruited from the 
medical campus by advertisements in the lecture 
halls and social networking sites. After explaining 
the procedure, the participant signed an informed 
consent approved by the EC. A structured 
questionnaire was completed for each participant 
including personal information and medical history. 
Physical examination was done by the researcher to 
exclude any abnormality. Participants were asked 
to attend in the early morning to the laboratory 
at the physiology department in the Faculty of 
Medicine, University of Khartoum. Arterial BP 
was measured by the researcher for all participants 
using mercury sphygmomanometer (Mercurial 
Sphygmomanometer Desk Model, China). The 
mean BP was calculated using the following 
formula.26

Mean BP= Diastolic BP+1/3(systolic BP- Diastolic 
BP)

Fasting venous blood was taken and plasma UA, total 
cholesterol, LDL, HDL and TGs were measured. 
The following anthropometric measurements were 
also done:

Height (cm) and weight (Kg) were measured using 
a balance beam scale with a height rod (RGZ-120, 
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China). BMI (Kg/m2) was calculated as a ratio 
between the weight (Kg) and height squared meters. 

Waist circumference (WC) in cm was measured by 
a flexible plastic measuring tape on the exposed 
abdomen at a level midway between the lowest rib 
and the iliac crest at the end of normal expiration 
and with the subject standing. 

Triceps Skin fold thickness  (mm)  was measured 
using Harpenden caliper.27 and was used to calculate 
the body fat percent (BF%) according to the 
following equation.28

y1 = 4.019 + 0.894 x1 

Where y1 = BF% of the body weight; x1 triceps skin 
fold (mm).

Table 1. Means of Age, BP and anthropometric measurements in different BMI groups

Variable Normal weight n=51
Mean ± SD

Overweight n=49
Mean ± SD

Obese n= 50
Mean ± SD

Age (years) 18.9 ± 1.9 20.0 ± 2.0 19.5 ± 1.9

Weight (Kg) 59.7 ± 7.0 78.1 ±  9.6 95.1 ± 12.5

BMI (Kg/m2) 21.5 ± 1.8 27.5 ± 1.5 33.0 ± 2.4

WC (Cm) 74.4 ± 6.2 87.4  ± 7.7 101.8 ± 10.6
BF %  17.7 ± 12.3 21.2  ± 5.3 26.4 ± 4.9

BF (Kg) 13.7 ± 3.9 19.8 ± 5.1 27.5  ± 5.5

Mean BP (mmHg) 82.0 ± 6.7 87.6 ± 7.8 90.0 ± 6.3

BP: Blood Pressure
BMI: Body Mass Index   
WC: Waist Circumference
BF: Body Fat

Comparing lipid profile in the different BMI groups showed insignificant difference in the means of total 
cholesterol and TGs between the three BMI groups (Table 2). However, a highly significance difference 
was found in the mean of HDL (P ˂0.005) and LDL (P ˂0.005) between the normal weight, overweight and 
obese subjects. The highest mean of LDL was found in the obese group (Table 2). 

Data was saved and analyzed using Statistical 
Package for Social Sciences (SSPS) version 21. 
Descriptive statistics was done and displayed as 
means and standard deviation. Comparisons of the 
means of UA, lipid profile between the three groups 
(obese, overweight and normal weight subjects) was 
done using ANOVA test. The associations between 
BP, anthropometric measurements, lipid profile 
in the three groups were done using Spearman 
correlation test.

RESULTS
The age of the participants ranged between 17-
25 years. The means of age, anthropometric 
measurements and mean BP in different BMI groups 
are shown in (Table 1). Obese group had the highest 
mean of WC (101.8 ± 10.6 cm), BF% (26.4 ± 4.9%) 
and mean BP (90.0 ± 6.3mmHg).  
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DISCUSSION
The results of this study showed insignificant 
association between plasma UA and BP in this group 
of young adults. However, considerable number of 
studies found association between UA and BP.17-

19 Feig and Johnson showed a high correlation 
between serum UA and BP in children with primary  
hypertension.29 UA has been claimed to have a role 
in the pathogenesis of hypertension in the young.30  

Animal models support a two-phase mechanism for 
the development of hyperuricaemic hypertension. 
Initially, UA induces vasoconstriction by activation 
of the renin-angiotensin system and by reducing the 
circulating nitric oxide,31  which can be reversed 
by lowering UA. Over time, UA uptake into 
smooth muscle cells of the vessels causes cellular 
proliferation and secondary arteriolosclerosis 
that impairs pressure natriuresis, causing sodium‐
sensitive hypertension.32

The most widely recognized factors of Met S 
are atherogenic dyslipidaemia, elevated BP, and 
elevated plasma glucose. Subjects with these 
characteristics commonly manifest a prothrombotic 

state and a pro-inflammatory state.10 Atherogenic 
dyslipidaemia consists of an aggregation of 
lipoprotein abnormalities that includes elevated 
serum TG and apolipoprotein BP, increased 
LDL and a reduced level of HDL.10   Recently, 
the association between the plasma UA and 
dyslipidaemia has been suggested.33,34 In our study 
we found a positive correlation between plasma 
UA and plasma cholesterol (TC) in young adult 
subjects. Comparable results were found by Sarmah 
et al who estimated the lipid profile (TC, TGs, 
HDL and LDL) in sixty hyperuricaemic Assamese 
people (Indian tribe) with no history of CVD. They 
reported a significant positive correlation between 
UA and TC.35 Peng et al found that serum UA had 
a strong association with LDL, TGs, TC, Apo-B 
levels, ratio of TGs to HDL, and ratio of Apo-B to 
Apo-A1.33 In vitro, UA induced an increase in the 
production of monocyte chemotactic protein-1, an 
adipokine that plays an essential role in inducing 
the pro-inflammatory state in human adipocytes.36 

Therefore, hyperuricaemia might be a mediator 
of pro-inflammatory endocrine imbalance in the 

Table 2. Comparison of lipid profile and uric acid between different BMI groups

Variables
(mg/dl)

Normal 
Mean ± SD

Overweight
Mean ± SD 

Obese
     Mean ± SD

F P Value

Cholesterol 156.6 ± 25.6 149.9 ±24.9 156.2 ± 27.4 1.0 0.3

TGs 77.3 ± 17.8 74.3 ± 21.3 81.1 ± 23.8 1.3 0.3

HDL 79.5 ± 16.2 33.0 ± 7.9 36.0 ± 8.3 258.0 0.005**

LDL 62.5 ± 18.9 77.2 ± 29 79.9  ± 34.6 5.6 0.000**

Uric Acid 3.8 ± .8 3.7 ± .8 3.6 ± .7 .276 .759

TGs: Triglycerides  
HDL: High Density Lipoprotein 
LDL: Low Density Lipoprotein
*P is significant at <0.05, **P is highly significant at ≤0.005

Comparison of the means of plasma UA showed no significance difference between the different BMI 
groups as shown in Table 2. However, plasma UA showed significant positive association with plasma 
cholesterol (P<0.01). The correlation between UA and BP was insignificant in the three BMI groups. In this 
group of young adults, the association of UA with BMI and WC was statistically insignificant. 
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adipose tissue which can be considered as one of the 
mechanisms of insulin resistance in subjects with 
the Met S.36  Zhu et al reported that Hyperuricaemia 
lead to inhibition of nitric oxide (NO) which lead 
to insulin resistance.37 Furthermore, it has been 
reported that UA directly induces hepatocyte fat 
accumulation which may result in non-alcoholic 
fatty liver disease.37,38

CONCLUSION

The positive correlation of UA with cholesterol 
indicates that Hyperuricaemia may predispose 
to cardiovascular problems even in young age. 
Therefore it is important to assess UA in obese 
young adults. In addition, healthy life style and 
awareness about diets which increase UA and lipid 
profile are recommended to decrease the risk of 
cardiovascular diseases and metabolic syndrome. 
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