Gout
Gout affects 1% of men.  Prevalence is increasing due to obesity and diuretic use.

Acute gout attacks are an inflammatory arthritis with redness and swelling in the joint.  Often 
confused with bacterial cellulitis.  Usually it is in one joint, often the mtp joint of the big toe.


Onset is rapid, and may be accompanied by chills or fever.  Leukocytosis is common.  Joint 
fluid will have neutrophils and needle-shaped crystals of monosodium urate (MSU), often 
phagocytosed.
Chronic (“tophaceous”) gout attacks will be more frequent and longer duration.  Inflammation can 
destroy bone and cartilage.  Tophi are deposits of uric acid crystals.
Serum level of uric acid above 7 mg/dl is the threshold for supersaturation.  Uric acid is the 
endproduct of purine metabolism.

90% of gout patients have decreased renal clearance of uric acid.  
Primary cause of decreased renal clearance
Often the primary cause is genetic.  Mutations in URAT1 and UAT (both ion channel proteins for 
uric acid transport) can cause hyperuricemia.  UAT mediates uric acid resorption in the 
proximal tubule.  It is blocked by probenecid, which allows more uric acid to be excreted, 
preventing gout.  

There are two reasons why males have higher uric acid.  First, they have greater UAT activity, 
hence more resorption in the kidney.  Second, estrogen enhances uric acid excretion.
Secondary cause of decreased renal clearance
Decreased GFR due to age or hypertension is a common cause of hyperuricemia.  It is the reason 
for the association between hypertension and gout.
Diuretics cause volume depletion, so proximal tubule increases solute resorption, including uric 
acid, to draw back more water.
Only 10% of gout patients are due to overproduction of uric acid.
Primary cause of increased uric acid production
Most often this is caused by an X-linked deficiency of HGPRT (a purine metabolism enzyme).  
Deficiency increases de novo purine synthesis.  Complete HGPRT deficiency is what 
causes Lesch-Nyan Syndrome.
Secondary cause of increased uric acid production
Diseases that cause increased purine metabolism, such as lymphoproliferative disorders and 
carcinomas, cause hyperuricemia.  Also, diseases that cause increased turnover of ATP, 
such as sepsis, MI, and alcohol consumption, cause hyperuricemia.
Allopurinol is a drug that reduces uric acid by inhibiting xanthine oxidase, which is involved in 
producing uric acid from hypoxanthine.
Uricase and human evolution
Uricase is an enzyme that converts uric acid to allantoin, which is more easily excreted by the 
kidney.  Humans lack uricase, which may be an adaptation to increase salt sensitivity.
Uric acid crystals cause inflammation
The first step of inflammation from crystals is the activation of complement.  C5a/b act as 
neutrophil chemoattractants, and also stimulate endothelial cells to display selectin.  
Leukocytes infiltrate.  Bradykinin is also released, which increases vascular permeability 
and signals prostaglandins such as PGE2 to be released.
Macrophages in the synovial joint release IL-1 and TNF-α in response to contact with crystals.  
This is mediated by Toll-like receptors on macrophages.  Result is neutrophil recruitment.
Recruited neutrophils phagocytose crystals, but also release lysosomal enzymes, superoxide, and 
free radicals.  These damage the joint by digesting hyaluronic acid.  Fluid then fills the joint.
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