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Chapter 165 Uric Acid

Walter G. Barr.

https://ww.ncbi.nlm.nih.gov/books/NBK273/

Definition

Uric acid is the ultimate catabolite of purme metabollsm in humans and h] gher prlmates [tisa
weak organic acid that under physiologic conditions exists mainly as a monosodium salt. At a pH

less than 5.75. as may occur in the urine, the predominant form is nonionized uric acid. The
solubility of monosodium urate is about 18 times greater than uric acid in aqueous solutions. This
solubility differential provides the therapeutic rationale for alkalinization of the urine pH to

greater than 6.0 in patients forming uric acid stonc_s;/_,——

The upper limit of plasma uric acid may be defined by a statistical range in a normal population.
Epidemiologic studies in the United States have generally accepted 7.0 mg/dl as the upper limit
in adult men and 6.0 mg/dl in women.

The physiochemical definition of hyperuricemia may be considered 7.0 mg/dl measured by the
specitic uricase method. This represents the solubility limit of urate in plasma at 37°C. Levels
beyond 7.0 result in supersaturated solutions that are prone to crystal formation.

Uric acid levels are influenced by age and sex. Prior to puberty, the average serum uric acid is
3.6 mg/dl for males and females. Following puberty, values rise to adult levels with women
typically | mg/dl less than men. This lower level in women apparently reflects estrogen-refated
enhancement of renal urate clearance and disappears at the menopause. Many additional factors,
including exercise, diet, drugs, and state of hydration, may result in transient fluctuations of uric

acid levels.

Technique

Currently, two methods are widely utilized to quantify uric acid. A colotimetric method depends
on the reduction of a chromogen such as sodium tungstate by uric acid to produce a measurable
color change. This technique has been commonly employed in automated hospital screening
(SMA systems). The method measures materials other than urate, such as ascorbic acid. ‘
Colorimetric determinations are generally considered an overestimation of true uric acid levels,
and the normal range is usually 1 mg/dl higher than the more specific enzymatic techniques.

Enzymatic determination of uric acid results from the specific oxidation of uric acid by uricase,
which converts its substrate to allantoin. The difterential absorbance of these substances at 293

nm allows quantification.

Ueicead = P10 - Or U Allasiin 1 800R - [0
- i
¢

datsmarhe ar 298 g bt hang ot 2900 )
Although traditionally a more expensive technique, uricase methods are currently available for
SMA systerms at comparable costs and are gradually replacing the less specific LOlOl‘llTletI’l(,

method. !

Basic Science
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