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Uricacid(UA)is awaste product formed when chemicals called purines break down. UA perform
various functions such as a stimulant of the immune system, urate is an effective antioxidant,
maintains blood pressure in a salt-poor environment and works against certain health diseases
of the nervous system due to its antioxidant properties. Being animportant biochemical agent,
people do not give much importance due to insufficient knowledge about UA. This review study
was initiated to assess the benefits and consequences associated with UA among exercise
performers. One hundred(100)articles were placid into two(02)categories, i.e.(a)articles about
health benefits of exercise and complication or penalties of UA (b) articles about the linkage or
association of UA and Exercise. Moreover, the study was limited to the primary two magnitudes
of UA, i.e. healthbenefitsand consequencesorrisks of UAand Association of UAand Exercise. A
literature search was done based on predefined keywords of the study. Finally, two (02)
foremost search sources were used for assembling pertinent literature, and thus thirty-three
(34) research articles were entertained per the study's recommended criteria. The
categorization of studies grounded on quality and quantity was based on the established
standards of the current review study. The existing literature disclosed that different
managerial strategies such as eating low-purine foods, eluding certain medications,
conserving a moderate weight, evading alcohol and sugary drinks, drinking coffee, increasing
vitamin C intake, eating cherries and execution of low or moderate-intensity exercise have a
significant effect on UAconcentration.

INTRODUCTION

UA is a typical waste product molded when chemicals
called purines break down [1]. Purines are natural
substances create in the body and various foods like
alcohol, shellfish, and liver. It is similarly shaped when DNA
breaks down [2]. Metabolism of purine includes the
breakdown of Adenosine triphosphate (ATP) to adenosine
diphosphates (ADP), Adenosine monophosphate (AMP),
Inosine monophosphates (IMP), and inosine [3]. When
purines are broken apartinto UAinthe blood, the body gets
free of it when a person urinates or has a bowel activity[4].
Thenormalranges for UAinthe bloodstreamare as follows;
Adult female: 2.7-7.3 mg/dL or 0.16-0.43 mmol/L, Adult
male: 4.0-8.5 mg/dL or 0.24-0.51 mmol/L Elderly: A slight
increase in values may occur, Child: 2.5-5.5 mg/dL or 0.12-

0.32 mmol/L and Newborn: 2.0-6.2 mg/dL [5]. The body
makes too much UA if the kidneys are not working properly
[6]. The UA level also increased due to overeating purine-
rich foods or taking medicines like aspirin, diuretics, and
niacin [7]. Then UA crystals can precipitate and
accumulate within the joints. This results the painful
inflammation. This state is called gout. It may also lead to
kidney stones [7, 8]. UA is a heterocyclic (A heterocyclic
compound or ring structure is a cyclic compound) that has
atoms of at least two different elements as members of its
ring(s) [9] compound of carbon, nitrogen, oxygen, and
hydrogen with the formula C5H4N403 [10,11]. The
structuralformulaof UAisshowninfigurel.
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Figure1: Structural Formula of UA

UA play a vital part as a stimulant of the immune system. It
also has antioxidant potential that helps uphold blood
pressure in a salt-poor situation and helps in eluding
diseases of the central nervous system due to its
antioxidant capacity [11, 14]. Exercise has a significant
impact on living organisms with gout. Research indicates
that exercise not only decreases UA but also improves the
lifespan of 4 to 6 years among those who have elevated
levels of UA. Being overweight may cause a dramatic
increase in UA and thus regular exercise may decrease the
level of UA. Overweight people are always at risk of
different health risks such as high blood pressure, chronic
diseaseand chronic paininmusclesandbones[8,7].
Afteracriticalanalysis of the above previous studies, now it
is clear to say that UA is the most important biochemical
parameter of the study and plays a key role in the
maintenance and promotion of different physiological
activities of the body. What role is played by UA with
context to exercise and body, this particular research study
was initiated to analyze the previous studies for the
assessment of health benefits and consequences
associatedwithuricacidamongexercise performers.

METHODS

Keeping in view the importance of UA with special
reference to health benefits and consequences,
particularlyamong exercise performers asindicated by the
overhead studies, one hundred (100) articles were placid
into two (02) categories, i.e. (a) articles about health
benefits of exercise and complication or penalties of UA(b)
articles about the linkage or association of UA and
Exercise. Moreover, the study was limited to the primary
two magnitudes of UA, i.e. health benefits and
consequences or risks of UA and Association of UA and
Exercise. Aliterature searchwasdone based on predefined
keywords of the study. Finally, two (02) foremost search
sources were used forassembling pertinent literature, and
thus thirty-three (34) research articles were entertained
per the study's recommended criteria. The categorization
of studies grounded on quality and quantity was based on
the established standards of the current review study.

RESULTS

Various factors cause low or low levels of UA are; Fanconi
syndrome (Fanconi syndrome is the state of the kidney to
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reabsorb nutrients such as minerals which the need for its
normal functions and similarly the main symptoms of this
state of the body are peeingalot, drinking more than usual,
bone pain and muscle weakness, metabolic disorders
associated with heredity diseases, HIV infections,
malnutrition and different types of medications [12]. The
main factors responsible for elevated UA levels are;
drinking too much alcohol and soda, water retention
relievers or consuming too much of foods that hold
fructose, a type of sugar, genetics, immune-suppressing
medications, kidney disorders, leukemia, high blood
pressure, niacin, metabolic disorders also named
polycythemia vera, psoriasis, obesity, vitamin B-3, a
purine-rich diet, high in foods such as game meat, liver,
sardines, anchovies and Tumor lysis syndrome — a fast
release of cells into the bloodstream resulted by certain
cancers or by chemotherapy for those cancers [7,13,14].
Aerobic exercise (AE)is considered advantageous for well-
being [15]. Likewise, long-term means high-intensity
exercise may cause an imbalance among reactive oxygen
species (ROS) and antioxidants [16]. Research shows that
AE produced a substantial upsurge in salivary UA
concentration. In addition, UA is an end relic of purine
metabolismand hasbeen projectedto functionasthe most
dynamic antioxidant particle in saliva [17].UA has free-
radical-scavenging characteristics, and systemic direction
is known to upsurge serum antioxidant capacity. Though, it
is not recognized whether this defends against oxidative
stress [18]. Association of elevated serum uric acid (SUA)
concentration (hyperuricemia) with gout has been
recognized likewise elevated SUA has been also
considered associated with many coronary heart diseases
such as hypertension, stress, and hypercholesterolemia.
Despite this conclusion, many studies signpost an
advantageous association among physical activity, risk
factor alteration, and vulnerability to coronary heart
disease. Physical activities have a very positive impact on
health by strengthening the immune system and reducing
health issues. It also influences the level of SUA as well.
Exercise with low to moderate intensity exercise drops
SUA levels. Mechanisms for these variations are
deliberated as well as inferences concerning coronary
disease [19]. Overweight people are mostly at risk of
increased UA. Weight control is significantly co-related
with the reduction of UA. In addition, In-between to
strenuous exercise helps to decrease waist circumference
and SUA. Inthe hyperuricemia(high level of UA) population,
overweight, middle-aged men were the most pretentious,
and also the most probable to do more exercises and get
their body weight back to normal[20]. Increased UA levels
are rapidly increasing in the general masses [21].
Epidemiological studies have shown that hyperuricemia is
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linked with numerous metabolic syndromes [22]. Alike
occurrence has been originated in China [23]. Few
research article highlighted that being overweight might
be linked with varied metabolic complications[24]. UA due
to its antioxidant activity, was thought to safequard
neuronal cells, therefore enabling brain development, and
also show a significant role in maintaining blood pressure
[25]. However, the antioxidant activity of UA is not as
influential as either hydrophilic vitamin C or hydrophobic
vitamin E conferring to its chemical structure. The effects
caused by the antioxidant activity can be easily relieved by
intake of the two vitamins[26]and other foods comprising
sinking chemicals [27,28]. Many health consequences are
associated with increased level of UA, such as weakness
and pain in bones, joints, tendons, ligaments, kidney
disease, heart disease, high blood pressure, fatty liver
diseases, and fatty liver diseases [29,30,31]. For the
management of uric acid, itisimportant to; eat low-purine
foods, avoid certain medications, maintain a moderate
weight, evade alcohol and sugary drinks, drink coffee,
increase vitamin C intake, eat cherries and perform low or
moderate-intensity exercise[32,33].

CONCLUSIONS

Based on the above critical analysis of previous research
findings, it is concluded that different managerial
strategies such as eating purine-rich foods, avoiding
certain medications, maintaining a moderate weight,
evading alcohol and sugary drinks, drinking coffee,
increasing vitamin C intake, eating cherries and perform
low or moderate-intensity exercise has a significant
influence on UA concentration. Likewise, the volume and
intensity of exercise also matter greatly because exercises
such as low-intensity and moderate-intensity exercise
have apositiveimpact on UA concentrationascomparedto
high-intensity exercise.

Authors Contribution

Conceptualization: MIM

Methodology: MIM, ZIB, AK
Formalanalysis: MIM, ZIB, AK
Writing-review and editing: MIM, ZIB, AK

Allauthorshavereadand agreedtothe published version of
the manuscript.

Conflicts of Interest
Theauthorsdeclarenoconflict of interest.

Source of Funding

The authors received no financial support for the research,
authorshipand/or publicationof thisarticle.

DOI: https://doi.org/10.54393/pjhs.v5i01.1268

Acknowledgement

This paperisa part of my Ph.D. dissertation; therefore, asa
Ph.D. scholar | am very thankful to my supervisor and co-
supervisor for the completion of this particular research
work.

REFERENCES

[11 Cameron JS, Moro F, Simmonds HA. Gout, uric acid
and purine metabolism in paediatric nephrology.
Pediatric Nephrology. 1993 Feb; 7: 105-18. doi: 10.1007
/Bf00861588.

[2] Kumar S. Yogic practices and diet for reducing uric
acid. International Journal of Physical Education
Sports Management and Yogic Sciences. 2023; 13(1):
15-9.doi: 10.5958/2278-795X.2023.00003.6.

[3] HafezRM, Abdel-Rahman TM, Naguib RM. Uric acid in
plants and microorganisms: Biological applications
and genetics-A review. Journal of Advanced
Research. 2017 Sep; 8(5): 475-86. doi: 10.1016/j.jare.2
017.05.003.

[4] KalaiRand Sasirekha B. Dietary guidelines to reduce
the risk of renal stones. International Journal of
Nursing Education and Research. 2018; 6(1): 73-7. doi:
10.5958/2454-2660.2018.00018.2.

[6] Machale BR and Dhobale AV. Gout disease: an
updated review. World Journal of Pharmaceutical
Research. 2023 Jul; 12(12): 207-16.

[6] Fathallah-Shaykh SA and Cramer MT. Uric acid and
the kidney. Pediatric nephrology. 2014 Jun; 29(6):
999-1008. doi:10.1007/s00467-013-2549-x.

[7] Kaneko K, Aoyadgi Y, Fukuuchi T, Inazawa K, Yamaoka
N. Total purine and purine base content of common
foodstuffs for facilitating nutritional therapy for gout
and hyperuricemia. Biological and Pharmaceutical
Bulletin. 2014 May; 37(5): 709-21. doi: 10.1248/bpb.b13
-00967.

[8] EkpenyongCEandDanielN.Rolesofdietsanddietary
factors in the pathogenesis, management and
prevention of abnormal serum uric acid levels.
PharmaNutrition. 2015 Apr; 3(2): 29-45. doi: 10.1016/j.
phanu.2014.12.001

[9] Alvarez-Builla J and Barluenga J. Modern
Heterocyclic Chemistry. Weinheim, Germany: Wiley-
VCH; 2011.

[10] Metto M. Differential pulse voltammetric
determination of uric acid in clinical serum samples
using screen printed carbon electrode
[dissertation]. Hawassa, Ethiopia: University
Hawassa; 2017.

[11] Ringertz H. The molecular and crystal structure of
uric acid. Acta Crystallographica. 1966 Mar; 20(3):
397-403.doi: 10.1107/S0365110X66000914.

PJHS VOL. 5 Issue. 1 January 2024 Copyright ® 2024. PUHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 107




[12]

[21]

PJHS VOL. 5 Issue. 1 January 2024

Health Benefits of Uric Acid

Foreman JW. Fanconi Syndrome. Pediatric Clinics of
North America. 2019 Feb; 66(1): 159-67. doi: 10.1016/j.
pcl.2018.09.002.

Mayo Clinic. High uric acid level. 2022 [ Last cited: 2nd
Feb2024]. Available at: https://www.mayoclinic.org/
symptoms/high-uric-acid-level/basics/causes/sym-
20050607.

Leung N, Yip K, Pillinger MH, Toprover M. Lowering
and raising serum urate levels: off-label effects of
commonly used medications. In Mayo Clinic
Proceedings. Elsevier. 2022 Jul; 97(7): 1345-62. doi:
10.1016/j.mayocp.2022.02.027.

Carnethon MR, Gidding SS, Nehgme R, Sidney S,
Jacobs Jr DR, Liu K. Cardiorespiratory fitness in
young adulthood and the development of
cardiovascular diseaserisk factors. Jama. 2003 Dec;
290(23): 3092-100.doi: 10.1001/jama.290.23.3092.
Ashton T, Rowlands CC, Jones E, Young IS, Jackson
SK, Davies B et al. Electron spin resonance
spectroscopic detection of oxygen-centred radicals
in human serum following exhaustive exercise.
European Journal of Applied Physiology and
Occupational Physiology. 1998 May; 77: 498-502. doi:
10.1007/s004210050366.

Moore S, Calder KA, Miller NJ, Rice-Evans CA.
Antioxidant activity of salivaand periodontal disease.
Free Radical Research. 1994 Jan; 21(6): 417-25. doi:
10.3109/107157694098056594.

Waring WS, Convery A, Mishra V, Shenkin A, Webb DJ,
Maxwell SR. Uric acid reduces exercise-induced
oxidative stress in healthy adults. Clinical Science.
2003 0ct; 105(4): 425-30.doi: 10.1042/CS20030149.
Francis KT and Hamrick ME. Exercise and uric acid:
Implication in cardiovascular disease. Journal of
Orthopaedic & Sports Physical Therapy. 1984 Aug;
B(1): 34-8.doi: 10.2519/jospt.1984.6.1.34.

Bosco JS, Greenleaf JE, Kaye RL, Averkin EG.
Reduction of serum uric acid in young men during
physical training. The American Journal of
Cardiology. 1970 Jan; 25(1): 46-52.

Conen D, Wietlisbach V, Bovet P, Shamlaye C, Riesen
W, Paccaud F et al. Prevalence of hyperuricemia and
relation of serum uric acid with cardiovascular risk
factors in a developing country. BMC public health.
2004 Dec; 4:1-9.doi: 10.1186/1471-2458-4-9.

So A and Thorens B. Uric acid transport and disease.
The Journal of Clinical Investigation. 2010 Jun;
120(6): 1791-9. doi: 10.1172/JCl42344.

Wang ZN, Li P, Jiang RH, Li L, Li X, Li L et al. The
association between serum uric acid and metabolic
syndrome among adolescents in northeast China.
International Journal of Clinical and Experimental

[30]

Copyright ® 2024. PJHS, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pjhs.v5i01.1268

Medicine. 2015; 8(11): 21122.

Laine MK, Eriksson JG, Kujala UM, Wasenius NS,
Kaprio J, Backmand HM et al. A former career as a
male elite athlete-does it protect against type 2
diabetesin laterlife?. Diabetologia. 2014 Feb; 57: 270-
4.doi:10.1007/s00125-013-3105-8.

Zhou J, Wang Y, Lian F, Chen D, Qiu Q, Xu H et al.
Physical exercises and weight loss in obese patients
helptoimprove uricacid. Oncotarget. 2017 Nov; 8(55):
94893.doi: 10.18632/oncotarget.22046.

Hosomi A, Nakanishi T, Fujita T, Tamai |. Extra-renal
elimination of uric acid via intestinal efflux
transporter BCRP/ABCG2. PloS one. 2012 Feb; 7(2):
€30456.doi: 10.1371/journal.pone.0030456.

Tian H, Ye X, Hou X, Yang X, Yang J, Wu C. SVCT2, a
potential therapeutic target, protects against
oxidative stress during ethanol-induced
neurotoxicity via JNK/p38 MAPKs, NF-kB and
miRNA125a-5p. Free Radical Biology and Medicine.
2016 Jul; 96: 362-73. doi: 10.1016/j.freeradbiomed.201
6.03.039.

Zakharova 10, Sokolova TV, Vlasova YA, Bayunova LV,
Rychkova MP, Avrova NF. a-Tocopherol at nanomolar
concentration protects cortical neurons against
oxidative stress. International Journal of Molecular
Sciences. 2017 Jan; 18(1): 216. doi: 10.3390/ijms18010
216.

Garcia-Krauss A, Ferrada L, Astuya A, Salazar K,
Cisternas P, Martinez F et al. Dehydroascorbic acid
promotes cell death in neurons under oxidative
stress: a protective role for astrocytes. Molecular
Neurobiology. 2016 Nov; 53: 5847-63. doi: 10.1007/s12
035-015-9497-3.

de Oliveira EP and Burini RC. High plasma uric acid
concentration: causes and consequences.
Diabetology & Metabolic Syndrome. 2012 Dec; 4(1): 1-
7.doi:10.1186/1758-5996-4-12.

JinM, YangF, Yang|, Yin Y, Luo JJ, Wang H et al. Uric
acid, hyperuricemia and vascular diseases. Frontiers
in bioscience: a journal and virtual library. 2012 Jan;
17:656. doi: 10.2741/3950.

Alvarez-Lario B and Macarron-Vicente J. Is there
anything good in uric acid? QJM: An International
Journal of Medicine. 2011 Dec; 104(12): 1015-24. doi:
10.1093/gjmed/hcr159.

ChenJH, Wen CP, Wu SB, LanJL, Tsai MK, TaiYP etal.
Attenuatingthe mortality risk of high serumuricacid:
the role of physical activity underused. Annals of the
Rheumatic Diseases. 2015 Nov; 74(11): 2034-42. doi:
10.1136/annrheumdis-2014-205312.

108




	Page 1
	Page 2
	Page 3
	Page 4

