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Gout is one of the most painful and acute disease afflicting humanity and one
of the first defined diseases found in historical manuscripts. Over the centuries,
gout has attracted the attention of many prominent doctors, including the
Egyptian Imhotep (27th century BC) and Hippocrates (460-377 BC ) who
distinguished gout from other arthritis and called it “the disease of the rich” due
to with the fact that it often occurs in people who consume a lot of alcohol and
meat products [36]. Although gout is considered one of the most ancient
diseases, at present it has not lost its relevance and year after year new features
of its course are being determined and the rank of the lesion is expanding day
by day. Gout is a systemic, chronic, metabolic joint disease caused by the
deposition of uric acid salts into distal joints and peripheral tissues. This is
facilitated by an increase in the concentration of uric acid, which leads to the
formation of UA crystals and their deposition in various tissues of the body. The
connection between gout and uric acid was identified in the 1960s, in the heroic
studies of Feres and McCarthy , who both injected 20 mg of UA into their knee
joints. Soon both researchers experienced excruciating pain consistent with

gouty arthritis and lasted for 4 hours. After the pain passed, they said “we were

amazed with the accuracy of Sydenham's (1683) description of classical gout”
7]. Their study showed that uric acid crystals are the primary trigger of gout.
dition in which the concentration of uric acid is higher than normal values
lled hyperuricemia . Uric acid is the end product of purine nucleotide
metabolism. Humans and great apes, compared to other mammals, have 3 to 10
times higher concentrations of uric acid [3]. With hyperuricemia, the
concentration of uric acid in men exceeds 7.0 mg/ DI (420 p mol L—1), and in
women 6.0 mg/ DI (350 u mol L—1) [5, 6]. Deposition of uric acid crystals in

joints causes gouty arthritis, in soft tissues leads to the formation of tophi and
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tenosynovitis , and in the urinary tract - the formation of ura

disease is 9 times more common in men than in women. T
patients is 45 years. The pathogenesis is based on the accumu
crystals , due to incomplete excretion or increased synthesis of uric acid.
The development of hyperuricemia (HU) is associated with increased consumption
of purine and protein foods, alcohol and sweets [1]. In addition to these, the use
of certain medications, such as diuretics, salicylates, can lead to a decrease in
the excretion of SUA or an increase in its concentration in the blood. Other risk
factors for the development of gout are kidney disease, cardiovascular disease,
obesity, diabetes, as well as defects in the functioning of enzymes involved in
purine metabolism and genetic factors involved in the transport of UA in the
body [2].
Factors that contribute to the development of HU or gout:
- Limitation of UA release
¢ Kidney failure
e Drugs: diuretics, pyrazinamide , aspirin in small doses
e Lead poisoning
e Hyperparathyroidism
e Myxedema
e Down syndrome
Lactic acidosis due to: alcohol intake, physical activity, fasting,
vomiting, toxicosis of pregnancy, glycogenosis
- increased production of uric acid:
Increased purine metabolism: chronic myeloproliferative diseases,
chronic lymphoproliferative diseases, acute, exfoliative psoriasis

Enhanced purine synthesis in: deficiency hypoxanthine guanine

phosphoribosyl transferase , Hyperactivity of phosphoribosyl 1
phosphate synthetase, Glucose-6 phosphatase deficiency.

The following clinical forms of gout are distinguished:

-acute gouty arthritis
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- pseudophlegmonous

- similar to rheumatoid arthritis

- subacute

- similar to infectious-allergic arthritis

- Psoriatic

- asthenic

-abortive

- extra-articular

Periods of the disease: premorbid , intermittent , chronic

By course: light, medium, heavy

Stages: active, remission

Clinical picture. In the gout clinic, there are 4 periods: acute gouty arthritis; interictal
period; chronic gouty arthritis; chronic tophaceous gout

A typical acute attack of gout occurs in practically healthy people who have had
asymptomatic hyperuricemia for several years. Often the pain occurs at night or
early in the morning in the form of very severe and progressive pain, affecting
one joint, mainly the first toe of the lower extremities. EIbow and wrist joints
are less commonly affected. And the shoulder, sternoclavicular, and hip joints
are affected very rarely. In older people, gout attacks occur in a subacute form.
Interconnection hyperuricemia with metabolic syndrome [37], chronic kidney
disease [38] and cardiovascular diseases has been established by many authors

from different fields. A decrease in GFR also contributes to an increase in the

concentration of UA, although at the same time its excretion through the
strointestinal tract is significantly enhanced [4]. Or, conversely, an increase
concentration contributes to a decrease in GFR [40]. This is explained by
amaging role of urate crystals in the renal tubules and interstitial spaces

Recently, the number of patients with hyperuricemia and gout has been increasing,
and people suffering from hyperuricemia are very prone to gout [36]. The reason
why hyperuricemia is less common among women is explained by the protective

role of estrogens and antiandrogen therapy [39]. However, in women after the
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menopausal cycle, SUA levels may be elevated. Epidemiologic

2022) on the distribution of genetic polymorphism of all
involved in the transport of uric acid showed that among Asians, €
Japanese, and Chinese, polymorphism of all 11 genes was found, which
indicates a 2.7 times higher incidence of gout in representatives of these ethnic
groups than Europeans, Caucasians, African Americans and Mexicans. In
addition, the number of Asians visiting US medical institutions for gout was 3
times higher than that of Europeans and African Americans, which is due to
geno- and phenotypic factors [2].

The study of the relationship between gout or hyperuricemia and other diseases has
been a trend since the beginning of the 20th century. A lot of studies have been
devoted to studying the relationship between hyperuricemia and cardiovascular
diseases, hypertension, diabetes mellitus and metabolic syndrome [16,17], as
well as cerebrovascular diseases, vascular uric acid dementia, preeclampsia and
kidney diseases [18]. In the early 60s, the relationship between hyperuricemia
and hypertension was studied. Prospective studies have shown that 26% of
patients with untreated hypertension and preserved renal function had high sUA
levels. These numbers increased to 58% in those who received antihypertensives
and 70% in patients who received diuretics [6]. In the work of Messerli and
Tykarski , A. (1991) employees, a decrease in renal blood flow and a decrease
in tubular secretion of uric acid was associated with hyperuricemia in patients

with hypertension [7,8]. Uric acid plays a pathogenetic key role in the

development of hypertension [9,10,11] through several pathways:
inflammation, proliferation of vascular smooth muscle cells in the renal
lation, endothelial dysfunction and activation of the RAAS [12,13]. Studies
cted in animals have shown that a very high concentration of SUA induces
a sharp increase in blood pressure, and a chronic high level of sUA leads to a
constant increase in blood pressure and stimulates irreversible changes in the
vessels and glomeruli, and also leads to saline hypertension (14,15). Research
results Rahimi-Sakak , F., Maroofi , M., Rahmani , J., et al . (2019) showed the

association of hyperuricemia with an increased risk of CV mortality [19]. With
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hyperuricemia , numerous pathophysialogical changes occur, S

oxidative stress, multiple proatherogenetic processes, activat
proliferation of vascular smooth muscle cells, initiation 0
reactions, as well as possible prothrombotic changes mediated thro
increased adhesion and aggregation of platelets and the formation of crystals
within the atherosclerotic plaque [20 ,21]. In addition to these studies, Langlois
, Kang , Patetsios , Viazzi, F., Zuo, T et al . (2005) it was proven that uric acid
IS a marker of tissue ischemia and its role in the formation of atherosclerotic
plaque was established [22,23,24,25,26].

Hyperuricemia with several inflammatory markers has recently been studied [27 ].
It is clear that UA is a direct stimulator of inflammatory mediators such as CRP
in vascular cells [28]. This means that UA is a direct damaging factor to the
endothelium. A number of studies have established the prothrombotic and pro-
inflammatory effects of UA, which increases the risk of venous thrombotic
embolism several times [29,30,31,32,33].

Studies of the hemostasis system in patients with gout have been carried out since
the 50s of the last century. So, already in 1955 Mengghini P and Bellotti R
established a direct correlation between thrombophlebitis and increased sUA
concentrations [34].

Thus, in a large-scale study (Papavasileiou et al., 2023) , the relationship of UA with:
fibrinogen, international normalized ratio (INR), homocysteine , antithrombin

3, D- dimer and plasminogen activator inhibitor-1 (PAI-1) was studied. The

results of the study showed a significant correlation between UA and the
indicated hemocoagulation factors , which indicates the prothrombotic effect of
patients [ 35].

Jamnik', J.; Rehman, S.; Blanco Mejia, S.; de Souza, R. J.; Khan, T.A.; Leiter, LA,
Wolever , T.M.; Kendall, C. W.; Jenkins, DJ; Sievenpiper , JL Fructose intake
and risk of gout and hyperuricemia: A systematic review and meta-analysis of
prospective cohort studies. BMJ Open 2016, 6, €013191. [ Cross ]

3. Papavasileiou, M., Aravantinos, D., Moustakas, G., Karamanou, A., Patsianis, S.,
223



https://scopusacademia.org/

JMEA Journal of Modern Educational Achieveme
Volume 6, 2024

& Pittaras, A. (2023). Prothrombotic Effect of Serum Uric Acid i
Patients. OALIb , 10 (02), 1-14. https://doi.org/10.4236/0alib
2. Zahir, F. R. (2022). Editorial on the Paper “The Epidemiology an

Hyperuricemia and Gout across Major Racial Groups: A Literature Review a

Population Genetics Secondary Database Analysis” by Butler, Alghoubayshi
and Roman. Journal of Personalized Medicine , 12 (8), 1-15.
https://doi.org/10.3390/jpm12081331

4. Vaziri, N.D., Freel, R.K. and Hatch, M. (1995) Effect of Chronic Experimental
Renal Insufficiency on Urate Metabolism. Journal of the American Society of
Nephrology, 6, 1313-1317. https://doi.org/10.1681/ASN.V641313

5. Desideri, G., Castaldo, G., Lombardi, A., et al. (2014) Is It Time to Revise the
Normal Range of Serum Uric Acid Levels? European Review for Medical and
Pharmacological Sciences, 18, 1295-1306.

6. Johnson, RJ, et al. (2003) Is There a Pathogenetic Role for Uric Acid in
Hypertension and Cardiovascular and Renal Disease? Hypertension, 41, 1183-
1190. https://doi.org/10.1161/01.HYP.0000069700.62727.C5

7. Messerli, FH, Frohlich, ED, Dreslinski, GR, et al. (1980) Serum Uric Acid in
Essential Hypertension: An Indicator of Renal VVascular Involvement. Annals of
Internal Medicine, 93, 817-821. https://doi.org/10.7326/0003-4819-93-6-817

8. Tykarski, A. (1991) Evaluation of Renal Handling of Uric Acid in Essential

Hypertension: Hyperuricemia Related to Decreased Urate Secretion. Nephron,

59, 364-368. https://doi.org/10.1159/000186593

. Johnson, RJ, Feig, DI, Herrera-Acosta, J. and Kang, DH (2005) Resurrection of

ric Acid as a Causal Risk Factor in Essential Hypertension. Hypertension, 45,

. https://doi.org/10.1161/01.HYP.0000150785.39055.e8

, D. ., Kang, D.-H. and Johnson, RJ (2008) Uric Acid and Cardiovascular
Risk. The New England Journal of Medicine, 359, 1811-1821.
https://doi.org/10.1056/NEJMra0800885

[11] Obermayr, R.P., Temml, C., Gutjahr, G., et al. (2008) Elevated Uric Acid
Increases the Risk for Kidney Disease. Journal of the American Society of

Nephrology, 19, 2407-2413. https://doi.org/10.1681/ASN.2008010080
224



https://scopusacademia.org/

JMEA Journal of Modern Educational Achieveme -
Volume 6, 2024 | ttps://scopusacade

[12] Zhang, W., Sun, K., Yang, Y., et al. (2009) Plasma Uric Acid ane
in a Chinese Community: Prospective Study and Meta-/
Chemistry, 55, 2026-2034. https://doi.org/10.1373/clinchem.2009.

[13] Forman, JP, Choi, H. and Curhan, G.C. (2007) Plasma Uric Acid Level and
Risk for Incident Hypertension among Men. Journal of the American Society of
Nephrology, 18, 287-292. https://doi.org/10.1681/ASN.2006080865

[14] Mazzali, M., Kanellis, J., Han, L., et al. (2002) Hyperuricemia Induces a

Primary Renal Arteriolopathy in Rats by a Blood Pressure-Independent
Mechanism. American Journal of Physiology-Renal Physiology, 282, F991-
F997. https://doi.org/10.1152/ajprenal.00283.2001

[15] Mazzali, M., Hughes, J., Kim, Y. G, et al. (2001) Elevated Uric Acid Increases
Blood Pressure in the Rat by a Novel Crystal-Independent Mechanism.
Hypertension, 38, 1101-1106. https://doi.org/10.1161/hy1101.092839

16. Papavasileiou, M.V., Karamanou, A.G., Kalogeropoulos, P., et al. (2015) Uric
Acid Blood Levels and Relationship with the Components of Metabolic
Syndrome in Hypertensive Patients. Journal of Human Hypertension, 30, 414-
417. https://doi.org/10.1038/jhh.2015.53

[17] Papavasileiou, M.V., Patsianis, S., Moustakas, G., et al. (2018) The Role of
Uric Acid in Carbohydrate Metabolism among Hypertensive Individuals.
Haematology International Journal, 2, 1-10.

[18] Fang, J. and Alderman, M.H. (2000) Serum Uric Acid and Cardiovascular

Mortality of the NHANES | Epidemiologic Follow-Up Study, 1971-1992.

National Health and Nutrition Examination Survey. JAMA, 283, 2404-2410.

tps://doi.org/10.1001/jama.283.18.2404

i-Sakak, F., Maroofi, M., Rahmani, J., et al. (2019) Serum Uric Acid and

of Cardiovascular Mortality: A Systematic Review and Dose-Response

Meta-Analysis of Cohort Studies of over a Million Participants. BMC
Cardiovascular Disorders, 19, 218. https://doi.org/10.1186/s12872-019-1215-z
20. Rao, GN, Corson, MA and Berk, BC (1991) Uric Acid Stimulates Vascular
Smooth Muscle Cell Proliferation by Increasing Platelet-Derived Growth Factor

A-Chain Expression. Journal of Biological Chemistry, 266, 8604-8608.
225



https://scopusacademia.org/

JMEA Journal of Modern Educational Achieveme
Volume 6, 2024

https://doi.org/10.1016/S0021-9258(18)93017-6
[21] Kanellis, J., Watanabe, S., Li, J. H., et al. (2003) Uric
Monocyte Chemo Attractant Protein-1 Production in Vascul

Cells via Mitogen-Activated Protein Kinase and Cyclooxygen
Hypertension, 41, 1287-1293.
https://doi.org/10.1161/01.HYP.0000072820.07472.3B

[22] Langlois, M., De Bacquer, D., Duprez, D., et al. (2003) Serum Uric Acid in
Hypertensive Patients with and without Peripheral Arterial Disease.
Atherosclerosis, 168, 163-168. https://doi.org/10.1016/S0021-9150(03)00093-
5

[23] Kang, D. H., Finch, J., Nakagawa, T., et al. (2004) Uric Acid, Endothelial
Dysfunc- tion and Pre-Eclampsia: Searching for a Pathogenetic Link. Journal of
Hypertension, 22, 229-235. https://doi.org/10.1097/00004872-200402000-
00001

[24] Patetsios, P., Song, M., Shutze, W. P., et al. (2001) Identification of Uric Acid
and Xanthine Oxidase in Atherosclerotic Plaque. American Journal of
Cardiology, 88, 188-191. https://doi.org/10.1016/S0002-9149(01)01621-6

[25] Viazzi, F., et al. (2005) Serum Uric Acid and Target Organ Damage in Primary
Hypertension. Hypertension, 45, 991-996.
https://doi.org/10.1161/01.HYP.0000161184.10873.ea

[26] Zuo, T., Liu, X. H., Jiang, L., et al. (2016) Hyperuricemia and Coronary Heart

Disease Mortality: A Meta-Analysis of Prospective Cohort Studies. BMC

Cardiovascular Disorders, 16, 207. https://doi.org/10.1186/s12872-016-0379-z

ggiero, C., Cherubini, A., et al. (2006) Uric Acid and Inflammatory Markers.

ropean Heart Journal, 217, 1174-1181.

//doi.org/10.1093/eurheartj/ehi879

[28] Kang, D. H., Park, S. K., Lee, I. K., et al. (2005) Uric Acid-Induced C-Reactive
Protein Expression: Implication on Cell Proliferation and Nitricoxide

Production of Human Vascular Cells. Journal of the American Society of
. Nephrology, 16, 3553-3562. https://doi.org/10.1681/ASN.2005050572

29. Chiu, C.-C., Chen, Y.-T., Hsu, C.-Y., etal. (2016) Association between Previous
226



https://scopusacademia.org/

JMEA Journal of Modern Educational Achieveme
Volume 6, 2024

History of Gout Attack and Risk of Deep Vein Thrombosis
Population-Based Cohort Study. Scientific Reports, 6, A
https://doi.org/10.1038/srep26541

[30] Huang, C.-C., Huang, P.-H., Chen, J.-H., et al. (2015) An Independent RIi

Gout on the Development of Deep Vein Thrombosis and Pulmonary Embolism:

A Nationwide, Population-Based Cohort Study. Medicine (Baltimore), 94,
e2140. https://doi.org/10.1097/MD.0000000000002140

[31] Kubota, Y., et al. (2016) Serum Uric Acid, Gout, and Venous
Thromboembolism: The Atherosclerosis Risk in  Communities Study.
Thrombosis Research, 144, 144-148.
https://doi.org/10.1016/j.thromres.2016.06.020

[32] Cicero, A. F. G., Fogacci, F. and Borghi, C. (2020) Uric Acid and Thrombotic
Risk: An Emerging Link. Internal and Emergency Medicine, 15, 1167-1168.

[33] Ramsey, D. J. C., Cotton, S., Lawrence, E. S., et al. (2005) Clotting Factors in
Patients with Acute and Chronic Gout. Journal of Medical Sciences, 5, 47-51.
https://doi.org/10.3923/jms.2005.47.51

34. Mengghini, P. and Bellotti, R. (1955) La Trombofiebile gullosa. Min Med, 1,
116-1109.

35. Papavasileiou, M., Aravantinos, D., Moustakas, G., Karamanou, A., Patsianis,
S. and Pittaras, A. (2023) Prothrombotic Effect of Serum Uric Acid in
Hypertensive Patients. Open Access Library Journal, 10: €9567.
https://doi.org/10.4236/0alib.1109567

36. 1. Nuki, G., and Simkin, P. A. 2006. A concise history

t and hyperuricemia and their treatment.

es. Ther. 8 (Suppl. 1):S 1.

, JS, and McCarty, DJ 1962. Acute arthritis

In man and dog after intrasynovial infection of

sodium urate crystals. Lancet. 280 :682-685
38. Medical Diagnosis and Management Danish, MI 9789694948775
https://books.google.co.uz/books?id=04e-DAEACAAJ 2016  Paramount

Publishing Enterprise PP 626-627
227



https://scopusacademia.org/

rnal of Modern Educational Achieveme
, 2024

39. “Internal diseases". Abdugaffor Gada
publishing house "Mukharrir", 2022.

228



https://scopusacademia.org/

