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Abstract

Uric acid formation occurs both endogenously and exogenously in the liver, intestines, and blood vessel endothelium when injured, dying, and
dead cells transform the nucleic acids adenine and guanine into uric acid. Atypically high levels of uric acid in the blood, or Hyperuricemia, can
cause gout and arthritis. Over the past few years, hyperuricemia has become increasingly prevalent. Various studies reported that the increased
level of uric acid in blood is not only associated with gout but also may contributory factor for cardiovascular diseases such as hypertension, atrial
fibrillation, chronic kidney disease, heart failure, coronary artery disease, and cardiovascular death. There has been an emergent attention in uric
acid because of the increased prevalence of hyperuricemia worldwide and its induced metabolic disorders. This review article summarizes
various traditional plants and their chemical constituents utilized in the cure and treatment of elevated levels of uric acid and its repairable risk
factors.

Key words: Hyperuricemia, Metabolic disorder, Uric acid.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided

original work is properly credited.

Introduction

The production and metabolism of uric acid are complex processes
comprising by various factors as regulating hepatic production
including renal and gut excretion of this complex [1].Uric acid
consists of CsH4N4Os, 7, 9-dihydro-1H-purine-2, 6, 8(3H)-trione that
under physiological conditions can easily be converted to the
corresponding urate [2-3].Uric acid represents the end-product of
purine metabolism in humans, which is mainly regulated by xanthine
oxidoreducatase[4].Different organs and tissues can produce uric acid
such as intestines, liver, kidneys, muscles, vascular endothelium, and
even apoptic cell [5]. Uric acid is either produced when the body
breaks purine occurred naturally or supplied from certain foods.
Consequently, some animal and plant foods with high purine
contents should be avoided from diet especially in persons
suffer from gout, as the overproduction of uric acid can induce
Hyperuricemia which is linked to gout.

During this process, living and dying cells break down their nucleic
acids, adenine and guanine into uric acid. Adenine and guanine are
transformed into inosine and guanosine, respectively, by deamination
and dephosphorylation. Inosine and guanosine are transformed to
hypoxanthine and guanine, respectively, by the enzyme purine
nucleoside phosphorylase. These purine bases are then both converted
to xanthine by xanthine oxidase, oxidation of hypoxanthine and
deamination of guanine by guanine deaminase. Xanthine is further
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oxidized by xanthine oxidase to uric acid? The production and
catabolism of purines are relatively constant between 300 and 400
mg per day. The kidneys eliminate approximately two-thirds, while
the gastrointestinal tract eliminates one third of the uric acid load.
Almost all uric acid is filtered from glomeruli, while post
glomerular reabsorption and secretion regulate the amount of uric
acid excretion. The proximal tubule is the site uric acid
reabsorption and secretion, and approximately 90% is reabsorbed
into blood.

In many mammals, uric acid is further degraded to allantoin by
uricase and eventually to ammonia by ureas, but the lack of urease in
humans results in uric acid levels at the theoretical limit of solubility
in the serum (6.8mg/dl)[6].A healthy body maintains a balance
between Uric acid synthesis and excretion. If this is imbalanced it
occurs to Hyperuricemia. Hyperuricemia will be occur if Uric acid
levels more than 7 mg/dl in male or UA levels more than 6 mg/dl in
female[7]. Arthritis and rheumatic pain are brought through the
formation of uric acid and urate in the form of calculi in the joints
and/or connective tissues. They may also deposit in kidneys induced
by and/or ureters causing kidney disease or failure: When high
fructose intake occurs, fructose phosphorylation into fructose 1-
phosphate is fast, but the reaction with aldolase is slow.
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Fig. 2: Enzymatic Degradation of Purine in Humans
As a result, fructose 1-phosphate increases, and intracellular inorganic phosphate concentrations decline. Due to the low supply of phosphate,
ATP generation (ADP + Pi) gets limited, and ADP or AMP is catabolized, resulting to Hyperuricemia. There are some other methods to enhance
urate concentrations as to intake of sucrose, sorbitol, lactate and methyl xanthines. Sorbitol is absorbed by the body and converted by the liver
into fructose, which can lead to an increase in uric acid production [8].Hyperuricemia is a (moderate) risk factor for mortality in medical care
because it is considered being a warning sign of cardiovascular disease, diabetes mellitus, renal problems, and inflammation. According to
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epidemiological research, UA levels are strongly associated with CVS diseases, including atrial fibrillation (AF), atherosclerosis, hypertension,
and heart failure (HF). By monitoring cellular signals including oxidative stress, the inflammatory response, insulin resistance/diabetes,
endoplasmic reticulum stress, and endothelial dysfunction Hyperuricemia stimulates the development of cardiovascular diseases [9].
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Cardiovascular diseases (CVD) are the first leading cause of death
worldwide. This might be due to an increased incidence of chronic
ilinesses such as obesity, diabetes, hypertension, dyslipidemia, and
Hyperuricemia [10].Research has indicated that increased level of uric
acid level causes endothelial dysfunction by raising inflammation and
oxidative stress. Lesch-Nyhan syndrome is the result of the buildup of
high levels of uric acid in the body beginning in infancy, which leads
to severe gout, kidney dysfunction, mental retardation, neurological
dysfunction, and self-mutilating behaviors. High levels of blood uric
acid have long been associated with gout. Gouty arthritis (gout) is a
medical condition characterized by red, tender, hot, and swollen joints
caused by recurrent attacks of acute inflammatory arthritis. Uric acid
levelcan be analyzed in plasma, serum, urine and in exhaled breath
condensate. Various methods including phosphortungistic acid
methods (PTA), wuricase methods, high-performance liquid
chromatography methods, dry chemistry systems and biosensor
methods employed for the analysis of uric acid concentration.
Physiologically, uric acid levels in plasma rise with age; they are
lower in women of childbearing age and rise to levels similar to those
in men after menopause. Pathological Hyperuricemia caused by
a purine/fructose-rich diet, genetic or environmental factors,
as well as overproduction from hepatic metabolism and cell
turnover, and adrenal under excretion or extra-renal under
excretion leads to crystal precipitation in the joints, soft
tissue, kidneys, and other organ. It has been well known that
uric acid plays significant roles in gout and kidney stones
formation. In normal condition, uric acid is excreted through urine.

In case of Hyperuricemia, uric acid excretion may be reduced by
kidney disease. Additionally, Hyperuricemia occurs when new born
babies born with fewer nephrons. In this case a smaller amount of uric
acid processed compared to healthy controls, and/or have excessive
uric acid transferred from their mothers. chemotherapeutic treatments,
leukemia or lymphoma, induce a significant increase in the excretion
of uric acid resulting from the nucleic acid metabolism and blockage
of renal tubules, causing acute renal failure (tumor lysis
syndrome)[11].High uric acid levels can also result from diets rich
with purine or fructose or both. Fructose is a specific sugar molecule
in that it quickly reduces ATP and increases the uric acid
level. However, high diet of purine would be responsible for an
increasing only in 1 to 2 mg/dl of Uric acid. It is suggested that people
with Hyperuricemia should not take a higher amount of purine-rich
food (for instance, bacon, mutton, veal, turkey, pork, kid meat, duck,
goose, etc.). Other dietary factors, such as consumption of seafood,
meat, sugar-sweetened beverages, and foods high in fructose
increased the risk of incident gout, while consumption of dairy
products, folate, and coffee was each associated with a lower risk of
incident gout and, in some cases, a lower rate of gout flares.
Furthermore, foods rich in vitamin C, low fat dairy products,
and plant oils such as olive, sun-flower and soy were associated
with reduce risk for Hyperuricemia and gout.VitaminC was
found to increase renal excretion of uric acid so it can be used as a
supplement during management of gout [12].
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Plants are the most abundant suppliers of safe and successful
remedies from time immemorial to present either to humans or to
other animals. In the treatment of a wide range of acute and chronic
ilinesses, from the simple cold to sophisticated malignant phases, it is
believed that more than 90% of traditional medicine recipes use
medicinal herbs including diabetes mellitus, cancer, heart diseases,
tuberculosis, asthma, pharyngitis, wound healing, hypertension etc
throughout the world[13]. Plants contain various bioactive
phytoconstituents such as tannins, flavonoids, alkaloids and
polyphenols which have been utilized for treatment of several

illnesses because of their various pharmacological properties. More
than100 genera of plants which are being used in the indigenous
medicinal practices in different part of the world belong to India.
India provides the best quality and quantity of medicinal plants and
stands second in ranking in terms of export. It is considered as one
of the 12 mega biodiversity hot spots of the world with 16 agro-
climatic zones and has wide range of about 45,000 plants out of
which 7000 plant species are recognized as medicinal
plants[14].There are some plants (Table:1) which have various
therapeutic values are discussed below:

Table 1: List of Plants having several therapeutic values

S.No. Synonym Scientific Name Family Traditional Uses

1. Sweet flag Acoruscalamus Araceae Used as gastrointestinal disorders, bronchitis, inflammation,
hemorrhoids, cramps and diarrhea. Also used in nerve
disorders, appetite loss, bronchitis, chest pain, colic,
cramps, diarrhea and rheumatism.[15-16]

2. Red sandalwood Adenanthera pavonina Leguminosae Used in the treatment of diarrhoea, asthma, gout,
inflammations, rheumatism, tumor and ulcers[17-18]

3. Siamese ginger Alipinia galanga Zingiberaceae Treat fever, muscle spasm, intestinal gas, rheumatic pain,
diabetes and disease of kidney [19-20].

4. Soursop Annona muricata Annonaceae Used for treatment of rheumatism, arthritis, diarrhea and
reduce the intestinal acidity [21-22]

5. Bullock heart Annona reticulata Annonaceae Possess properties as analgesic, anti- inflammatory, wound
healing, dysentery, cardiac problem, hemorrhage, bacterial
infection, fever and ulcer [23-24].

6. Mug wart Artemisia vulgaris Asteraceae Used as tonic to boost energy, stimulate gastric juice and
bile secretion, rheumatic swelling of joints [25-26].

7. Sambong Blumea basalmifera Asteraceae Used to cure wounds and cuts, anti-diarrhea, rheumatism,
anti-spasms, cold and cough [27-28].

Power puff tree Barringtonia racemes Lecynthidaceae Used in treatment of ulcer cancer, pain, inflammation and

8. rheumatic conditions [29-30].

9. Chinese cassia Cinnanmomum cassia Lauraceae Used in Nephropathy, dysmenorrheal, menoxenia arthritis
and diabetes and inflammation [31-32].

10. Indian coral tree Erythrina indica Fabaceae Nervine sedative, antiasthmatic, antiseptic, astringent.
Inflammatory diseases, urinary tract infections, wounds,
diabetes mellitus, and skin and soft tissue injuries [33-34].
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11. Liquorice Glycyrrhiza glabra

Fabaceae

Treat constipation, cough, antimalarial, antioxidant,
antispasmodic, antibacterial, peptic ulcer,anti-inflammatory
and anti-hyperglycemic properties,hypolipidemic

[35-36].

12. Rosemary Rosmarinus officinalis

Laminaceae

Prevent and cure colds, rheumatism, pain of muscles and
joints [37,38].

13. Devils claw Harpagophytum

procumbent

Pedaliaceae

Hardening of arteries, arthritis gout, and muscle pain [39-
40].

14. Bay leaves Syzygium polyanthum

Myrtaceae

Treat diarrhea, rheumatism, and diabetes [41-42].

15. Celery Apium graveolens

Apiaceae

Anthelmintic, antispasmodic, carminative, diuretic, sedative
stimulants, anti-inflammatory effect [43-44].

16. White willow Salix alba

Salicaceae

Treat painful musculoskeletal joint pain conditions,
inflammation, and fever[45-46]

17. Avocado Presea americana

Lauraceae

Used in diarrhea, dysentery, toothache, skin rashes,
infectious processes caused by fungi and bacteria, high
blood pressure, diabetes, asthma, intestinal worms, and
rheumatism, typhoid fever, malaria, to lower high blood
cholesterol, to stimulate uterine contractions and to ease
painful menstruations[47-49]

18. Lily of the valley | Colchicum autumnale

Colchicaceae

Used medicinally as a gout suppressant, in the treatment of
fever, in veterinary science as an antineoplastic, and in
Cardio tonic [50-51].

19. Bitter gourd Momordica charantia

Cucurbitaceae

Treatment of anemia, bronchitis, Cholera, gout, dysentery,
diarrhea gonorrhea rheumatism, ulcer, colic, worms,
disease of liver and spleen, cancer and diabetes, lowers
cholesterol [52-53].

20. Satavari Asparagus racemosus

Asparagaceae

Used in female tonic and widely used in diseases including
in diabetic retinopathy, tumor, dysentery, bronchitis,
inflammations, nervous disorder, hyperacidity, certain
infectious diseases, neuropathy, conjunctivitis, spasm,
chronic fevers, and rheumatism[54-55].

Conclusion

Uric acid is a catabolic insoluble product of purine metabolism.
Uric acid cannot be further broken down by humans. Increased
level of uric acid is risk factor for many diseases because it is
considered being a warning sign of cardiovascular disease, diabetes
mellitus, renal problems, and inflammation. According to
epidemiological research, Uric acid levels are strongly associated with
CVS diseases including atrial fibrillation (AF), atherosclerosis,
hypertension, and heart failure (HF).Plants contain various bioactive
phytoconstituents such as tannins, flavonoids, alkaloids and
polyphenols which have been traditional utilized for treatment of
several illnesses because of their various pharmacological properties.
This article analyses the potential impacts of herbal medicines and
their therapeutic potential to lower the raised uric acid levels and its
related health consequences.
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