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Abstract: Background: Recent studies shows that increased serum uric acid and aging are cofounders of many pathological
conditions including gout, diabetes, CVD, CKD, decreased cognitive functions, including increased risk of mortality. Aim: Purpose of
this study is to investigate the association of serum uric acid levels in relation to age and sex in the suburb population of Tripura.
Method: A total of 274 number of serum sample was analyzed in our study. Serum Uric acid was estimated using uricase method.
Statistical analysis was done using SPSS 18. Results: Hyperuricemia was more in male patients compared to female patient in the study
population. Serum Uric acid was positively correlated with the age (p <0.000) in the whole study group. The normal uric acid level also
gradually increases according to age in both male and female. Conclusion: Serum uric acid level increases with advancing age in the
study population. Gradual increase in the normal uric acid levels is modest and linear in the men than in women.
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1. Introduction

Uric acid is a weak organic acid forms after purine
nucleotides degradationas end product (1). Uric acid is
synthesized primarily in liver, intestine and other tissues
such as muscles, kidneys and the vascular endotheliumas the
end product of purine nucleotides degradation. Uric acid
synthesis is regulated by the xanthine - oxidoreductase
enzyme, which converts hypoxanthine to xanthine and
xanthine to Uric acid (1, 2, 3).

Plasma Uric acid acts as a potent antioxidant (4). Uric acid
prevents peroxynitrite - induced protein nitrosylation, lipid
and protein peroxidation and an inactivation of
tetrahydrobiopterin, which results in scavenging free radical
and chelating transitional metal ions (5). Uric acid also play
a vital role in tissue healing via initiating the inflammatory
process that is necessary for tissue repair, scavenging
oxygen free radicals, and mobilizing progenitor endothelial
cells (4, 6).

Recent studies showed there is a strong association of
hyperuricemia with metabolic syndrome, cardiovascular
diseases, diabetes and renal dysfunction and gout (7, 8, 9).
The link of hypertension with uric acid was first published in
1870 by Mahomed et. al. (10) and after that some other
studies like Benjamin De Beckera et. al, Atanu Ghosh et.
alalso found link of hypertension link with uric acid. (11,
12).

The association between serum uric acid and diabetes has
different findings. Some studies reported a positive
correlation between high serum uric acid levels and diabetes,
whereas some other studies reported negative correlation (7,
8, 13). Severalstudies correlate serum uric acid with

coronary heart disease. The role of serum uric acid as an
independent risk factor for cardiovascular disease is still
remain indistinct although Hyperuricemia is associated with
cardiovascular disease such as coronary heart disease
(CHD), stroke and hypertension (14, 15, 16). Study showed
serumuric acid is elevated in CKD patients; however a true
pathogenic role in kidney function remains inconclusive (17,
18).

Excessive elevation of serum uric acid leads to Gout which
is a systemic disease results from deposition of monosodium
urate crystals (19). Hyperuriceamia is the main pathogenic
defect in gout despite other factors which can lead to
development of gout (19, 20).

There are report of SUA levels in men and women increased
with advancing age in Japanese cohort, Austrian cohort and
Chinese population. (21, 22, 23). There are some studies in
India on SUA in relation to hypertension, Diabetes and
Changing normal range (24, 25) however association of Age
with SUA was not seen in literature. Recent studies shows
that increasing serum uric acid and aging are cofounders of
many pathological conditions including gout, diabetes,
CVD, CKD, decreased cognitive functions, including
increased risk of mortality (26, 27) So, We have conducted
this study to investigate the association of serum uric acid
levels in relation to age and sex in the suburb population of
Tripura

2. Method

A total of 274 number of serum sample was analyzed in our
study. The sample were analyzedimmediately after
collection of blood from the patient. The patient selected had
attended OPD service of Pathsure diagnostic and physician
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suggested for the analysis of uric acid, urea and creatinine.
The demographic data of the patient was collected in a
particular performa. The serum sample was analysed in
biochemistry anaylser (BeneSphera, C61). Uric acid was
estimated by uricase method as per manufacture’s
instruction (Coral clinical system, Goa, India).

Serum uric acid estimation:

Uric acid was estimated by uricase method (Coral clinical
system, Goa, India) as per manufacture’s instruction.
Uricase converts uric acid to allantoin and hydrogen
peroxide. The hydrogen peroxide formed further reacts with
a phenolic compound and 4aminoantipyrine by the catalytic
action of peroxidase to form a red colored quinoneimine dye
complex. Intensity of the color formed is directly
proportional to the amount of uric acid present in the
sample.

Statistical analysis

Statistically analysis was done using SPSS 18. Pearson
correlation was done for the study population and p<0.05 is
considered statistically significant.

3. Results

A total of 274 patients attending the outpatient clinics in the
town of unakoti at Tripura. The basic demographic data and
clinical data were obtained from the patient using a
Performa. Out of the total of 274 patients, 160 were male
(58.3%) and 114 were Female (41.7%). The mean age of
male was 51 and mean age of female was 47.

The study population was divided into 4 groups ranging
from 15 - 29 years, 30 - 44 years, 45 - 59 years and 60 years
and above, based on their age. Serum uric acid value of 70
patients (26%) found to be abnormal out 274 patients. Out of
70 patients with abnormal uric acid 49 (70%) patients were
male and 21 (30%) patient were female out70 abnormal uric
acid. (Figure 1).
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Figure 1: Hyperuricemia in Male, Female and in whole study population

Patient age group 60years and above showed highest
percentage of 37% hyperuricemia followed by 45 - 59years
with  27%hyperuricemia, 30 - 44years with 18%
hyperuricemia and 15 - 29 years 13% showing gradually
increasing uric acid abnormality level according to age
(Figure 2).
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Figure 2: Hyperuricemia in different age group of the
study population
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Serum Uric acid was positively correlated with the age (p
<0.000) in the whole study group (Figure 3). The normal
uric acid level also gradually increases according to age in

both male and female. Tablel shows the mean uric acid
levels in the study population according to the age and sex
respectively.

Figure 3 : Correlation between Serum uric acid and Age among the study population
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Table 1: Mean uric acid levels in different age group of the
study population.

Age group (years) | Male (mg/dl) | Female (mg/dl)
15-29 5.26 3.9
30-44 5.58 3.7
45 - 59 5.7 4.4

60 and above 6.0 4.98

4. Discussion

In the present study an attempt has been made to evaluate
the association of serum uric acid in relation to age. Our
study period was from 2019 to 2022 conducted for 3 years in
suburbs of Tripura. A total of 274 patients were
screened.160 (58.3%) were male while 51 (41.7%) were
female among 274 patients. Hyperuricemia was more in
male patients compared to female patient. The level of uric
acid is increasing with increasing the age of the male
patients. However in case of women the level of uric acid is
stable till the age 45years, and after that starts increasing till
the age of 85years. From the study we have a clear
indication of increasing the SUA level with age in Northeast
Indian population.

A similar data of increased hyperuricemia in male has been
earlier reported in a Chinese population. In a Chinese Study
found that male had a higher prevalence of hyperuricemia in
subjects younger than 70 years, while in the population elder
than 70 years, the female subjects had the similar prevalence
of hyperuricemia as male. (23) They also found that SUA
level did not vary significantly in different age subgroups
among elderly male.

Our study also reported a positive correlation of serum uric
acid with increasing age in both men and women. A study in
the United States from 1959 to 1960 reported that the SUA
values in men increase rapidly to a peak level at 20 to 24
years, after which they declined slightly, and then reached a
plateau, except for a slight later rise at 55 to 59 years
whereas in a Japanese study reported that the SUA levels in
men declined slightly from age 20 up to the seventh decade
of life, whereas in women, the levels declined slightly from
25 years to about age 40, after which they rose up to the
seventh decade of life. (21).

In recent Austrian study it was found that SUA levels
increase with age, but to a different extent in men and
women. In men, a modest and linear increase in SUA levels
was observed from 20 to 80 years of age. However, in
women SUA levels remained fairly stable until the age of
about 50, but continued to increase suddenly afterwards
which is in line with our present study. The Age - related
distributions of SUA are argumentative in different cohorts
and decades. Possible reasons could be population, period,
life style changes viz consumption of sea food and
occupation.

Process of aging increases the risk factors of many
pathological conditions like diabetes, CVD, CKD and
neurodegenerative diseases (27). Panel of clinical
biomarkers for aging based on physiological system like
lungs, livers, kidney, and immune system help in assessing
the effect of aging. Linear correlation of serum uric acid
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with clinical biomarkers of aging was also reported (26).
Our present study also showed significant positive
correlation of serum uric acid with age however it is still
uncertain that increases in serum uric acid is contributed by
age or by other factors like food habits, environmental
factors, occupation, health condition of the population.

Limitation of the present study are low sample size which is
confined to Tripura and the current results are only
preliminary conclusion However more longitudinal studies
are required to demonstrate age related changes in increased
serum uric acid levels.

5. Conclusion

In summary, SUA levels increase with advancing age in men
and women. In men, a modest and linear increase in SUA
levels however, in women SUA levels remained stable until
a certain age, butincrease suddenly afterwards.

References

[1] Daria Pasalic, NatalijaMarinkovic, Lana Feher -
Turkovic, “Uric acid as one of the important factors in
multifactorial disorders — facts and controversies”,
Biochemia Medica, 22 (1), 2012, 63-75.

[2] Rashika El Ridi, Hatem Tallima, “Physiological
functions and pathogenic potential of uric acid: A
review”, Journal of Advanced Research 8, 2017, 487—
493.

[3] Maria Lorenza Muiesan, Claudia Agabiti - Rosei,
Anna Paini and Massimo Salvetti, “Uric Acid and
Cardiovascular Disease: An Update”, European
Cardiology Review, 11 (1), 2016,: 54-9

[4] El Ridi, R., Tallima, H, “Physiological functions and
pathogenic potential of uric acid: A review”, Journal of
Advanced Research.8 (5), 2017, 487-493.

[5] Duk - Hee Kang and Sung - Kyu Ha, “Uric Acid
Puzzle: Dual Role as Anti - oxidantand Pro - oxidant. ”
Electrolyte Blood Press 12, 2014: 1 - 6,.

[6] Rodrigo Araldi Nery, Barbara Stadler Kahlow, Thelma
L Skare, Fernando Issamu Tabushi. Adham do Amaral
e Castro. “Uric Acid And Tissue Repair. ”Arq Bras Cir
Dig 28 (4), 2015, 290 - 292.

[7] Tangigul Haque, Sadaqur Rahman, Shiful Islam,
Noyan Hossain Molla and Nurshad Ali. “Assessment
of the relationship between serum uric acid and
glucose levels in healthy, prediabetic and diabetic
individuals. ” DiabetolMetabSyndr 2019, 11: 49.

[8] Adlija Causevic, Sabina Semiz, Amra Macic -
Dzankovic, Bakirac Cico, Tanja Dujic, Maja Malenica,
Tamer Bego. “Relevance Of Uric Acid in Progression
of Type 2 Diabetes Mellitus”. Bosnian Journal of Basic
Medical Sciences 10 (1), 2010, 54 - 59.

[91 Emanuel Zitt, Anton Fischer, Karl Lhotta,
HansConcin& Gabriele Nagel. “Sex - and age - specifc
variations, temporal trends and metabolic determinants
of serum uric acid concentrations in a large population
- based Austrian cohort. ” Nature research, 10, 2020,
75-78.

[10] Mahomed F. “The etiology of Bright’s disease and the
prealbuminuric state. ” Med Chir Trans.39, 1874, 197—
228.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Benjamin De Beckera, Claudio Borghib, Michel
Burnierc, and Philippe van de Bornea. “Uric acid and
hypertension: a focused review and practical
recommendations. ” Journal of Hypertension, 37, 5,
2019, 878 - 883.

Atanu Ghosh, Debasish Pal, Sagar Samrat Debbarma,
Pranabesh Chakraborty. “Study of Serum Uric Acid
Level in Patients with SystemicEssential Hypertension
in the Context of New 2017 ACC/AHA High Blood
Pressure Clinical Practice Guideline. ” J Evolution
Med. Dent. Science 9, 06, 2020.363 - 367.

Pavani Bandaru and Anoop Shankar. “Association
between Serum Uric Acid Levels and Diabetes
Mellitus. ? International Journal of
Endocrinology.2011, Article ID 604715, 1 - 6.

Tian Zuo, Xuehui Liu, Lu Jiang, Shuai Mao, Xin Yin
and Liheng Guo. “Hyperuricemia and coronary heart
disease mortality: a meta - analysis of prospective
cohort studies. ” BMC Cardiovascular Disorders 16,
207, 2016, 1 - 10.

Seo Young Kim, MD, MSCE2, James P. Guevara,
MD, MPH, Kyoung Mi Kim, MD, Hyon K. Choi, MD,
DrPH, Daniel F. Heitjan, PhD, and Daniel A. Albert,
MD. “Hyperuricemia and Coronary Heart Disease: A
Systematic Review and Meta - Analysis. ” Arthritis
Care Res (Hoboken).62 (2), 2010, 170-180.

Min Li, Xiaolan Hu, Yingli Fan, Kun Li,
XiaoweiZhang, Wenshang Hou &ZhenyuTang.
“Hyperuricemia and the risk for coronary heart disease
morbidity and mortality a systematic review and dose -
response meta - analysis. > Nature 6: 19520, 2016, 1 -
11.

Ching - Wei Tsai, Shih - Yi Lin, Chin - Chi Kuol,
Chiu - Ching Huang. “Serum Uric Acid and
Progression of Kidney Disease: A Longitudinal
Analysis and MiniReview. ” PLOS ONE.12 (1), 2017,
1-16.

Anand Srivastava, MD, MPH, Arnaud D. Kaze, MD,
MPH, Ciaran J. McMullan, MD, MMSc, Tamara
Isakova, MD, MMSc, and Sushrut S. Waikar, MD,
MPH. “Uric Acid and the Risks of Kidney Failure and
Death in Individuals With CKD. ” Am J Kidney Dis.71
(3), 2018, 362-370.

Gaafar Ragab, Mohsen Elshahaly, Thomas Bardin.
“Gout: An old disease in new perspective — A review.
”” Journal of Advanced Research 8, 2017, 495-511.
Paul P. Doghramji and Robert L. Wortmann.
“Hyperuricemia and Gout: New Concepts in Diagnosis
and Management. ”Postgraduate Medicine, 124 (6),
2012, 98 - 109.

MasafumiKuzuya, Fujiko Ando, Akihisa Iguchi, and
Hiroshi Shimokata. “Effect of Aging on Serum Uric
Acid Levels: Longitudinal Changes in a Large
Japanese Population Group. ” Journal of Gerontology:
Medical Sciences, 57 (10), 2002, M660-664.

Emanuel Zzitt, Anton Fischer, Karl Lhotta, Hans
Concin, and Gabriele Nagel. “Sex - and age - specific
variations, temporal trends and metabolic determinants
of serum uric acid concentrations in a large population
- based Austrian cohort. ”” Sci Rep.10 (1), 2020, 7578.
Yanlang Yang, Wei Zhou, YuWei Wang, and Ru
Zhou. “Gender Specific association between uric acid
level and chronic kidney disease in the elderly health

Volume 11 Issue 10, October 2022

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR221012164740 DOI: 10.21275/SR221012164740 639



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

[24]

[25]

[26]

[27]

checkup population in China. ”Ren Fail.41 (1), 2019,
197-203.

Himanshu Patel, Dhiren Shah. “Hyperuricemia
prevalence in Indian subjects with underlying
comorbidities of hypertension and/or type 2 diabetes: a
retrospective  study from  subjects attending
hyperuricemia screening camps. ” Int J Res Med Sci.8
(3), 2020, 794 - 800

Shailendra Kumar Singh, Rina Singh, Santosh Kumar
Singh, Mir Asif Iquebal, Sarika Jaiswal, Archana
Singh. “Prevalence of Hyperuricemia and the
Relationship Between Serum Uric Acid and
Hypertension in New Onset Diabetic Patients: A Cross
- Sectional Indian Study. » Diabetes, Metabolic
Syndrome and Obesity: Targets and Therapy 15, 2022,
1809-1817

Sin - Mei Guol, Yen - Tze Liu, Sin - Ru He, Ming -
Shiang Wu, Wei - Ting Tseng, Ray - Chin Wu, | -
Chien Wu. “Differential relationship of uric acid to
mortality and clinical biomarkers of aging according to
grip strength in older adults: a cohort study. ” AGING,
13 (7), 2021, 10555-10583.

Lopez - Otin C, Blasco MA, Partridge L, Serrano M,
Kroemer G. “The hallmarks of aging. ” Cell.153, 2013,
1194-217.

Paper ID: SR221012164740

Volume 11 Issue 10, October 2022

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

DOI: 10.21275/SR221012164740

640





