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In a recent paper from this laboratory (1) the blood urea clearance
test was compared in nephritic subjects with other measures of renal
function, namely, the concentrations of urea, creatinine, and hemo-
globin in the blood, and the two-hour excretion of phenolsulphone-
phthalein. In the present paper the blood urea clearance test is simi-
larly compared with the concentration of uric acid in the blood.

After the introduction of Folin's micro methods of blood analysis,
some evidence accumulated to show that in the course of a progres-
sive nephritis, uric acid was the first nitrogenous waste product to be
increased in the blood, and that its estimation could be used as the
most delicate indicator of early impairment of renal function (2, 3).
At the same time, it was appreciated that in the terminal stages of
nephritis the increase of uric acid did not parallel the increase of the
creatinine, nonprotein nitrogen, or urea (4). It was subsequently
shown that in patients with essential hypertension the blood uric
acid was often distinctly elevated, and bore no prognostic signifi-
cance (5). Hitzenberger and Richter-Quittner (6) found in two such
patients that the endogenous excretion of uric acid was slightly above
normal, and that they responded to high purine diets by the prompt
excretion of large amounts of uric acid.

Further doubt was then cast on the validity of the blood uric acid
determination as an index of renal function by reports of its increase
in many unrelated conditions. Gout, leukemia, and pneumonia had
for many years been known to cause this increase, but newer work
indicated that in addition, a rise in the level of blood uric acid could
be found in pernicious anemia (7), carbon monoxide poisoning (8),
toxemias of pregnancy (9), erythemia (10), eczema (11), and during
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the first few days of life (12). Umeda (13) had shown that normal
individuals excreted only small amounts of uric acid when on exces-
sively high fat diets, but it remained for Lennox (14, 15) and Harding
(16) and his collaborators to show that this decreased excretion was
accompanied by a remarkable increase in the blood uric acid either
during starvation, or as the result of a ketogenic diet.

Folin, Berglund and Derick (17), injected uric acid into normal men
and found that the excretion period following injection varied be-

ent of mean normal blood uxea clef
20 30 40

Actual Cs in cc. blood per minute

FIG. 1

tween one and four days. They were able to recover from 30 to 90
per cent of the amount injected, the remainder being apparently
destroyed.

Although the estimation of blood uric acid as an aid to estimating
the state of renal function in nephritis has apparently been abandoned
in many clinics, its use has been so general that it stir appears de-
sirable to report a comparison of blood uric acid contents with de-
terminations of the blood urea clearance, which has shown itself to
be especially reliable and sensitive as a measure of renal function_(1).
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The urea nitrogen of blood and urine was determined in our cases
by the Van Slyke-Cullen urease aeration method (18) (the gasometric
urease methods had not yet been introduced). The uric acid was
determined in whole blood filtrate by the method of Benedict (19).

Figure 1 presents the data obtained from 117 tests on 30 patients.
Twenty-one of these patients had chronic hemorrhagic Bright's dis-
ease, and the remainder were distributed as follows: acute hemor-
rhagic, 2; chronic degenerative, 3; arteriosclerotic; 3; cardiac failure,
1. The approximate upper limit of normal, taken as 4 mgm. of uric
acid per 100 cc. of blood, is indicated by the horizontal line drawn at
that level across the chart.

The data in figure 1 indicate the following:
1. Normal blood uric acid (2 to 4 mgm. per cent) occurs in a large

proportion of nephritic cases with urea excreting power from normal
down to 20 per cent of normal.

2. Moderately increased blood uric acid (between 4 and 6 mgm. per
cent) may accompany either slight renal damage or the most extreme
loss of function.

3. Blood uric acid over 7 mgm. per cent appears to be caused by
nephritis only when the latter has reached an advanced stage with urea
excreting function less than one-fifth normal. Since similar uric acid
values may be caused by other pathological conditions, however,
even such high values may not always be accepted as evidence of renal
damage. 0

The irregular correlation of blood uric acid to renal function is
what might be anticipated from the fact that uric acid is removed
from the human body only partly by excretion, part being destroyed.

Of the two exceptional cases, in which the uric acid rose above 6
mgm. per cent while the clearance was approximately 50 per cent of
normal, severe cardiac decompensation was present in one and acute
streptococcic pharyngitis in the other. In this connection it may be
said that the records of all patients with urea clearances above 20
per cent of normal, together with abnormally high values for blood
uric acid, were carefully examined. They were all receiving diets
with 40 grams or more of protein daily, adequate in both carbohy-
drates and total calories, so that starvation acidosis could not have
been present as a complicating factor.
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SUMMARYAND CONCLUSIONS

The concentration of uric acid in the blood of 30 patients with
renal disease has been compared with the standard blood urea clear-
ance determined simultaneously.

The determination of blood uric acid as an indicator of renal func-
tion appears to be of little value. Normal blood uric acid may occur
despite 80 per cent loss of urea excreting power. When rise of blood
uric acid does occur there is, except in some terminal cases, little
correlation between the extent of rise in blood uric acid and the extent
of fall in renal function.
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