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Background: Non-alcoholic fatty liver disorder is a clinicopathological condition, characterized by
macro vesicular steatosis in hepatic cells and metabolic stress related disorders without other causes
of chronic hepatic disease. Uric acid is basically a heterocyclic compound of hydrogen, carbon,
oxygen and nitrogen. Uric acid is the metabolic end product of purine metabolism. Hyperuricemia is
considered to be related with the causes responsible for the production of metabolic syndrome. It
may cause gout, impaired renal function, hypertension, hypertriglyceridemia, obesity and diabetes
mellitus. The objective of study is to investigate the association of non-alcoholic fatty liver disease
(NAFLD) and serum uric acid level. METHODS: This cross-sectional study was conducted at Ayub
Teaching institute Abbottabad. According to predesigned questionnaire and informed consent, 100
subjects between ages 40-50 years were selected for the study. Data collected and analysis done by
SPSS version 20. RESULTS: It was observed that 20 (40%) subjects developed NAFLD as
compared to 30(60%) of the subjects with normal serum uric acid level. Chi-square test was applied
and values found to be significant (p=0.013). CONCLUSION: Our study shows association of
NAFLD with serum uric acid level.
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INTRODUCTION
Non-Alcoholic fatty liver disease (NAFLD) is
metabolic abnormality which mainly involves the
hepatic cells with fatty infiltration. It may be
associated
with
metabolic
stress
related
abnormalities. The disorder mainly occurs in the
absence of other chronic conditions of liver.1
Prevalence and incidence of NAFLD may
continuously be increasing and seems to be an emerging
and global problem in our region.2,3 The disease
includes different hepatic disorders, ranging from
simple fatty liver disease to non-alcoholic
steatohepatitis. Fatty infiltration is a benign, nonprogressive condition, while steatohepatitis is a
complicated condition which is converted to some other
chronic conditions like hepatocellular carcinoma, portal
hypertension, and may be to hepatic cirrhosis.4
Prognosis of non-alcoholic steatohepatitis of such
patients is five years, i.e., survival is estimated to be
67%.5 It is considered to be one of the liver
manifestations of metabolic syndromes6 as it may show
relationship with glucose intolerance, obesity,
hypertension and dyslipidaemia. These are considered to
be a group of disorders recognized as metabolic
syndrome.6,7 Early diagnosis of hepatic diseases by
proper screening and followed by proper treatment is
helpful for the prevention of diseases which is
responsible for irreversible hepatocellular damage.
During last ten years, relationship between metabolic
syndrome and elevated serum uric acid levels has been
determined.8–11 “Uric acid is a heterocyclic compound
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of nitrogen, hydrogen, oxygen, and carbon with the
formula C5H4N4O3. Human beings convert purine
nucleosides to uric acid from adenosine and guanosine.
It is an end product of purine metabolism.12 Normal
Serum uric acid level is mainly in range of 2.4–7.4mg/dl
(140–440 micromole per litter) in males and in females
1.4–5.8 mg/dl (80–350 micromole per litre).12
Elevated serum uric acid level has been
considered to be associated with factors that cause
metabolic syndromes. Hyperuricemia or increased
serum uric acid level causes gout, impaired renal
function, hypertension, hypertriglyceridemia and
obesity12, and Diabetes Mellitus13. Serum Uric acid level
has shown significant association with NAFLD and
hyperuricemia is determined to be an independent risk
factor for non-alcoholic fatty liver disease.11

MATERIAL AND METHODS
This is a cross sectional study carried out at Ayub
Medical Institute Abbottabad, which is a tertiary health
care unit. The analytical and research work was
performed in research laboratories of institute which is
well equipped and having advanced modern technology
techniques. In this study, two groups were selected. In
group A 50 NAFLD patients of age 40–50 years were
selected. In group B, 50 subjects of same age group
without disease were taken. These subjects were
collected randomly. After taking approval from ethical
review committee, study was conducted. After informed
consent data was collected from subjects of both groups.
Data was properly analysed by standardized methods.
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Abdominal ultrasonographic examination done in
outdoor subjects which are included in this study. USG
examination was carried out by expert ultrasonologists
by using Toshiba model probe. Fatty liver was
diagnosed according to the criteria in which kidney and
liver echogenicity, penetration in deeper layers of
hepatic tissues and clear visibility of hepatic blood
vessel considered. All study subjects in out-patient
department with fatty liver disease diagnosed by
sonographic examination, with no history of alcohol
consumption and chronic hepatitis having normal liver
function tests were included in the study. The severity of
the disease sonographically was considered as mild and
severe cases.
About 5 ml of blood samples were collected
and coagulated. These samples were centrifuged for 10
minutes at 3000 rpm in a centrifuge machine to get clear
serum. Samples were labelled properly. Serum uric acid
levels analysed and measured in standardized research
laboratory on daily basis. It was detected by using
reagents that were provided with Ecoline diagnostic kit
by enzymatic photometric method using 2, 4, 6 tribromo
3 hydroxybenzoic acid (TBHBA).

RESULTS
A total of 100 subjects, 50 with non-alcoholic fatty liver
disease and 50 having no disease were included in the
study. The age group is basically between 40–50 years.
In this study number of males were 59 with minimum
age 40 and maximum age 50 with mean 50.31±8.51.
The number of females included in study were 41 with
minimum age 41 and maximum 49 with mean
48.02±7.89. Various etiological and causative factors
responsible for the incidence of non-alcoholic fatty liver
disease were investigated amongst subjects. The serum
uric acid level was divided into two categories, i.e.,
within normal range and high levels. Amongst those
having fatty liver disease, 28 subjects have high serum
uric acid levels while 22 subjects have normal serum
uric acid. Statistically by applying chi-square test the
relationship between serum uric acid level and NAFLD
was found to be significant (p-value=0.000)
Table-1: Status of serum uric acid with NAFLD
Serum uric acid
Normal Range
High
Total

Non-alcoholic fatty
liver disease
Yes
No
22
39
28
11
50
50

Total p-value
61
39
100

0.000

DISCUSSION
Our recent study showed a significant association of
NAFLD and seum uric acid level suggesting uric acid as
a marker of NAFLD development (Table-1). However,
it can’t be determined that high seum uric acid level is
considered as a causative agent of NAFLD or as a
consequence of the disease. Previous studies also reveal

this association11 and suggest that high serum uric acid
can develop the disorder and cause further progression
of the disease.
Main reasons for considering high serum uric
acid levels as a risk factor for NAFLD are firstly, serum
uric acid act as an oxidant reagent14 and secondly, the
oxidative stress to liver that is produced due to the
synthesis of uric acid and oxygen species, catalysed by
enzyme xanthine oxidoreductase15,16. The oxygen
species thus produced are responsible for the
development and progression of NAFLD.17 Uric acid
concentration that is regulated by its synthesis excretion
and reabsorption can be effected by metabolic, renal and
genetic variations18 decreasing the concentration of
SUA may have beneficial effects to reduce the
incidence and prevalence of NAFLD suggesting SUA
as a cause or effect of disease. Certain studies also
revealed that injured cells also release uric acid which
then induces sterile inflammation.19,20 Non-alcoholic
steatohepatitis, however, might cause cell death,
considered as important component of hepatic cell
damage responsible for the release of certain molecules
that are not present under normal physiological
conditions, these molecules including uric acid in the
extracellular environment21 and the release of uric acid
in response to tissue injury along with genetic
susceptibility to inflammation happened in NAFLD
patients22. Relationship of serum uric acid (SUA) and
NAFLD is also related to the effects of metabolic
syndromes that explains high serum uric acid
concentration as a result of hyperinsulinemia mainly
causes decrease in uric acid excretion ultimately
increases the concentration23 hence these findings may
also suggest that beside uric acid other features of
metabolic syndromes may cause the disease. However
uric acid exerts pro-oxidant and pro-inflammatory
effects in adipose tissues24,25 and vascular smooth
muscle linings26,27. Protein kinase pathway and nuclear
factor kB are activated due to intra-cellular pro-oxidant
activity of uric acid.
As discussed NAFLD is dependent on various
factors, but now it is shown that raised serum uric acid
levels might suggest to cause the disease, which might
not be related to any metabolic diseases, age, and
gender. This study reveals that mild steatosis cannot be
detected by USG and has limited values in diagnosing
NAFLD but benefit of USG cannot be denied in its
importance for NAFLD, being cheap, readily available
and non-invasive. This study can’t determine any
casualty among NAFLD and serum uric acid levels.
Variations of hepatic fat content affect the sensitivity of
liver by properly performing Hepatic USG.28
Certain factors like life style and diet were not
measured during conducting this cross-sectional study
which also contributes to increased uric acid29 and
NAFLD30. Decreasing uric acid levels cannot be
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considered as therapeutic measures to normal life style
modifications. To confirm that uric acid act as a
pathogenic agent in NAFLD causation and progression
needs more investigations and studies in appropriate
animal and cell culture media.

CONCLUSION
Hyperuricaemia or elevated serum uric acid level is
significantly associated with NAFLD irrespective of
other
causes
including
hypertriglyceridemia,
hyperglycaemia and obesity. Increase in incidence and
prevalence of the disease and its suspected high-risk
complications needs further advanced techniques for its
early detection and prevention. Certain measures in
routine life like avoiding sedentary life styles, balanced
diet with regular exercise and follow ups can help in
prevention and progression of the disease.

AUTHORS' CONTRIBUTION
SA: Concept, literature research. NH: data analysis,
interpretation. SJ: proof reading. AF: data collection.

REFERENCES
1.

2.
3.

4.

5.

6.

7.

8.

9.

10.

Barshop NJ, Sirlin CB, Schwimmer JB, Lavine JE (2008),
Review article: epidemiology, pathogenesis and potential
treatments of paediatric nonalcoholic fatty liver disease. Aliment
Pharmacol Ther, 28:13-24.
Fan JG, Farrell GC, (2009), Epidemiology of non-alcoholic fatty
liver disease in China. J Hepatol, 50(1):204–210.
Amarapurkar DN, Hashimoto E, Lesmana LA, Sollano JD, Chen
PJ, Goh KL (2007), How common is non-alcoholic fatty liver
disease in the Asia-Pacific region and are there local differences?
J Gastroenterol Hepatol, 22(6):788–793.
Fracanzani AL, Valenti L, Bugianesi E, Andreoletti M, Colli A,
Vanni E, (2008), Risk of severe liver disease in nonalcoholic
fatty liver disease with normal aminotransferase Levels: A role
for insulin resistance and diabetes. Hepatology, 48:792-798.
Neuschwander-Tetri BA, Caldwell SH. (2003), Nonalcoholic
steatohepatitis: summary of an AASLD Single Topic
Conference. Hepatology. 37:1202–1219.
Marchesini G, Brizi M, Bianchi G, Tomassetti S, Bugianesi E,
(2001), Nonalcoholic fatty liver disease: a feature of the
metabolic syndrome. Diabetes. 50:1844–1850.
Marchesini G, Bugianesi E, Forlani G, Cerrelli F, Lenzi M,
(2003), Nonalcoholic fatty liver, steatohepatitis, and the
metabolic syndrome. Hepatology. 37: 917–923.
Yoo TW, Sung KC, Shin HS, Kim BJ, Kim BS, (2005),
Relationship between serum uric acid concentration and insulin
resistance and metabolic syndrome. Circ J. 69:928–933.
Hjortnaes J, Algra A, Olijhoek J, Huisman M, Jacobs J, (2007),
Serum uric acid levels and risk for vascular diseases in patients
with metabolic syndrome. J Rheumatol, 34:1882–1887
Choi HK, Ford ES. (2007), Prevalence of the metabolic
syndrome in individuals
with hyperuricemia. Am J
Med, 120:442–447

Submitted: 23 August, 2017

11.

Li Y, Xu C, Yu C, (2009), Association of serum uric acid level
with non-alcoholic fatty liver disease: a cross-sectional study. J
Hepatol, 50(5):1029–34.
12. Haq A, Mahmood R, Ahmad Z, Rehman J, Jilani G, (2010),
Association of serum uric acid with blood urea and serum
creatinine.Pak J Physiol, 6 (2).
13. Safi AJ, Mahmood R,Khan MA,Haq (2004), AU.Association of
Serum Uric Acid with type 2 Diabetes Mellitus.J Pak Med Ins.
18(1):59-63.
14. Hayden MR, Tyagi SC (2004) 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) 1: 10.
15. Harrison R (2002) Structure and function of xanthine
oxidoreductase: where are we now Free Radic Biol Med 33(6):
774–797
16. Berry CE, Hare JM (2004) Xanthine oxidoreductase and
cardiovascular
disease:
molecular
mechanisms
and
pathophysiological implications. J Physiol 555(Pt 3):589–606
17. Baskol G, Baskol M, Kocer D (2007) Oxidative stress and
antioxidant defenses in serum of patients with non-alcoholic
steatohepatitis. Clin Biochem 40(11): 776-780].
18. De Oliveira EP, Burini RC (2012) High plasma uric acid
concentration: causes and consequences. Diabetol Metab
Syndr 4: 12.
19. Petta S, Camma C, Cabibi D, Di Marco V, Craxi A (2011)
Hyperuricemia is associated with histological liver damage in
patients with non-alcoholic fatty liver disease. Aliment
Pharmacol Ther 34: 757–766.
20. Kono H, Chen CJ, Ontiveros F, Rock KL (2010) Uric acid
promotes an acute inflammatory response to sterile cell death in
mice. J Clin Invest 120: 1939-1949.
21. Hoque R, Vodovotz Y, Mehal W (2013) Therapeutic strategies in
inflammasome mediated diseases of the liver. J Hepatol 58:
1047–1052.
22. Shi Y (2010) Caught red-handed: uric acid is an agent of
inflammation. J Clin Invest 120: 1809–1811.
23. Marangella M. (2005) Uric acid elimination in the urine.
Pathophysiological implications. Contrib Nephrol, 147:132–48.
24. Baldwin W, McRae S, Marek G, (2011). Hyperuricemia as a
mediator of the proinflammatory endocrine imbalance in the
adipose tissue in a murine model of the metabolic
syndrome. Diabetes. 60(4):1258–69.
25. Sautin YY, Nakagawa T, Zharikov S, (2007). Adverse effects of
the classic antioxidant uric acid in adipocytes: NADPH oxidasemediated oxidative/nitrosative stress. Am J Physiol Cell Physiol,
293(2):C584–96
26. Kang DH, Han L, Ouyang X, (2005). Uric acid causes vascular
smooth muscle cell proliferation by entering cells via a functional
urate transporter. Am J Nephrol, 25(5):425–33.
27. Kanellis J, Watanabe S, Li JH, (2003). Uric acid stimulates
monocyte chemoattractant protein-1 production in vascular
smooth muscle cells via mitogen-activated protein kinase and
cyclooxygenase-2. Hypertension, 41(6):1287–93.
28. Dasarathy S, Dasarathy J, Khiyami A, (2009). Validity of real
time ultrasound in the diagnosis of hepatic steatosis: a
prospective study. J Hepatol; 51(6):1061–7.
29. Lanaspa MA, Tapia E, Soto V, (2011). Uric acid and fructose:
potential biological mechanisms. Semin Nephrol, 31(5):426–32.
30. Lim JS, Mietus-Snyder M, Valente A, (2010). The role of
fructose in the pathogenesis of NAFLD and the metabolic
syndrome. Nat Rev Gastroenterol Hepatol, 7(5):251–64.

Revised: 6 April, 2018

Accepted: 3 October, 2018

Address for Correspondence:
Dr. Sarwat Abbasi, Department of Biochemistry, Ayub Medical College, Abbottabad-Pakistan
Email: sarwatabbasi007@gmail.com

66

http://www.jamc.ayubmed.edu.pk

