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Isotopically labeled uric acid has been injected
intravenously into normal subjects and subjects
with various diseases in order to determine the
pool size and turnover rate of body uric acid.
Such studies have been carried out both in this
laboratory and in other laboratories (1, 2). It
is the purpose of this communication to examine
some of the assumptions used in these calculations
and to present data which show that these assump-
tions are not always valid. The disappearance
curves of urinary isotopic uric acid for several sub-
jects and several therapeutic regimens will be dis-
cussed.

EXPERIMENTAL SUBJECTS

Normal controls with normal or elevated serum urate
concentrations and patients with recognized clinical mala-
dies served as the subjects. The patients were suffering
from gout, acute gouty arthritis, rheumatoid arthritis,
polycythemia vera or chronic myelogenous leukemia.
The normal and hyperuricemic subjects were ambula-
tory. With but one exception all the other patients were
hospitalized, the majority in a metabolism ward. In most
instances the experimental subjects were on a constant
diet of low purine content which was served from the diet
kitchen. The fluid intake was maintained relatively con-
stant but not precisely so. An abstract of the clinical
history and physical examination of each subject is given
in the protocols.

CHEMICAL PROCEDURES

The isotopically labeled uric acid employed in these
studies was synthesized by the method of Cavalieri, Blair,
and Brown (3). It contained N1" in the 1 and 3 positions
and had an overall isotope concentration of approximately

1 These studies were aided in part by a Grant-in-Aid
from the American Cancer Society upon recommenda-
tion of the Committee on Growth of the National Research
Council and by a grant from the John A. Hartford Foun-
dation, New York City.
2This paper includes data which may be submitted by

William Garner to the Graduate School of the Uni-
versity of Buffalo in partial fulfillment of the require-
ments for the Master's Degree in Biochemistry.

16 atom per cent excess. In preparing a sample of the
isotopic uric acid for intravenous inj ection, a quantity
(25-100 mg.) of the purified uric acid was rinsed off a
tared weighing glass with absolute alcohol into a previ-
ously autoclaved wide mouth glass jar. A few drops of
alcoholic phenol red indicator were added. The jar was
placed in an oven at approximately 70' C. until the al-
cohol had evaporated, and a previously autoclaved plastic
top was screwed onto the jar. At the time of the injection
the uric acid was dissolved in 25-50 ml. of sterile (auto-
claved) sodium hydroxide. Concentrated hydrochloric
acid followed by dilute hydrochloric acid was added drop-
wise with stirring until the yellow color of the indicator
appeared. The solution was immediately injected intra-
venously and the syringe rinsed several times through a
three way stopcock with small volumes of isotonic saline
solution. The neutral solution of uric acid was not al-
lowed to stand more than five to ten minutes because of
the tendency for uric acid to precipitate.
The sodium hydroxide solution was prepared in such

a concentration that when neutralized with hydrochloric
acid the resulting solution was isotonic in sodium chlo-
ride. Uric acid solutions prepared in this manner were
found to be sterile and quantitatively accurate. No un-
toward clinical effects have thus far resulted from the
injection of such a solution.
Urine was collected in four or six hour periods or at

each voiding (ad libitum) for the first and second day
of each experiment. Thereafter several samples were
combined before processing.
Uric acid was isolated from fresh urine by precipitation

with ammonium chloride and ammonium hydroxide (4).
The precipitated ammonium urate was washed several
times with ammonium sulfate-ammonium hydroxide wash
solution and the drained precipitate was dissolved in con-
centrated sulfuric acid, the container being kept cool by
immersion in a dry ice slurry. Distilled water was added
and the uric acid that precipitated was centrifuged down.
After the supernatant liquid was decanted, the uric acid
was dissolved in sodium hydroxide. Norite-A was added,
and the tube was chilled in the cold bath. The sodium
urate solution was filtered through Whatman No. 3 pa-
per by gravity. The filtrate was acidified with concen-
trated hydrochloric acid and the reprecipitated uric acid
was centrifuged down. These processes were repeated
until a white product was obtained. The uric acid was
finally suspended several times in absolute alcohol and
filtered by suction on Whatman No. 50 paper. Aliquots
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of the purified uric acid samples were converted to am-
monia by the Kjeldahl procedure according to the modifi-
cation of Hiller, Plazin, and Van Slyke (5) and the am-
monia converted to nitrogen by the hypobromite method
of Sprinson and Rittenberg (6). The determinations of
N were made on a Consolidated-Nier Isotope-Ratio
Mass Spectrometer (Model 21-201).
The nitrogen content and the extinction coefficient at

290 mn of random samples of the isolated uric acid checked
similar values of carefully purified reagent uric acid.

EXPERIMENTAL DRUGS

The three anti-rheumatic drugs used in these studies
were colchicine, cortisone (Kendall's Compound E) and
ACTH (adrenocorticotropic hormone). The general
procedure was to inject isotopic uric acid and collect urine
samples for approximately one week. A drug was then
administered for a period not exceeding three days. Iso-
topic uric acid was again injected.

Colchicine was given in hourly oral doses of 0.5 mg.
until gastrointestinal distress developed. Cortisone or
ACTH was administered twice daily in 50 mg. intra-
muscular injections. In some subjects the administration
of cortisone or ACTH was continued through the ex-
perimental period. Any alteration in the size of the
metabolic pool or velocity of turnover in the experiments
following drug therapy must be interpreted in relation to
acute experiments and does not presume to predict what
might have happened if the drugs had been continued for
a longer period of time and the pool determined at a
later portion of the experiment. The experimental data
from some of the control phases of the therapeutic pe-
riods were discarded because of technical discrepancies.

THEORY AND ASSUMPTIONS

In order to develop the simplest case concerning the
behavior of injected isotopic uric acid, the assumptions
enumerated below will be made tentatively. It is quite
probable that none of the assumptions will be completely
justified subsequently by experimental data but if the
mathematical relationship finally derived tends to coin-
cide with the observed findings, the assumptions will ac-
quire some validity. Let us assume that:

(1) All the uric acid in the body is freely diffusible and
at the same concentration. This total amount of uric
acid will be identified as the body pool of uric acid.

(2) The size of this body pool (in milligrams or in
millimols of uric acid) is homeostatically fixed (con-
stant). This is equivalent to saying that the rates of
origin and disposal are equal.

(3) Intravenously injected, isotopically labeled uric
acid mixes completely and immediately with all the uric
acid in the body pool.

(4) The molecules of isotopic uric acid are indistinguish-
able from the naturally occurring molecules insofar as
metabolic processes or excretion are concerned.

(5) The uric acid synthesized 3 by the body contains
no N15 in excess of normal abundance. No catabolic
fragments of enriched uric acid are reused for uric acid
synthesis. Furthermore, no isotopic uric acid escapes
from the body pool and re-enters this body pool at a later
time after the isotope concentration of the pool has
changed.

(6) The concentration of isotope in the uric acid col-
lected in the urine during a particular period is the
same as the concentration of isotope in the uric acid of
the body pool during that period.

(7) Uric acid is excreted in the urine at a constant rate.
If this is not correct, then urine must be collected in short
intervals. Otherwise uric acid collected during part of
an interval will be diluted during the rest of the interval
with a greater or lesser amount of uric acid of a differ-
ent isotope concentration. To be precisely evaluated this
would require the integration of the excretion curve. In
practice, the excretion is assumed to be sufficiently con-
stant, and the isotope concentration of an interval is placed
at the midpoint of the interval. Of course, if uric acid
excretion were constant only on a 24 hour basis, choos-
ing the intervals as 24 hours might tend to smooth out the
diurnal variations.

If all these assumptions are made then the equation
describing the fall of the isotope concentration of urinary
uric acid with time will be:

dl
- = kI.

This is because the probability of excreting isotopic mole-
cules is directly proportional to their concentration in the
mixture of isotopic and nonisotopic uric acid. As more
isotopic molecules are removed, however, they are re-
placed by nonisotopic molecules (from synthetic proces-
ses) and the probability of withdrawing labeled mole-
cules is decreased.
The differential equation integrates to the following:

ln I = kt + c.

Thus when the logarithm of the isotope concentration
of the urinary uric acid is plotted against time, a straight
line should result.
By rearrangement of the fundamental differential equa-

tion it can be seen that:
dl

k dtk = I

In other words, k is the rate of change with respect to
time of the isotope concentration, in terms of the prevail-
ing isotope concentration. This is identified as the turn-
over rate constant and has the dimensions, reciprocal
days. In the present situation it is equivalent to the turn-
over rate expressed as pools per day.
When t=o, the integrated form of the equation can

be solved for c (or the curve can be graphically extrapo-

3 The word "synthesis" as here used means the forma-
tion of uric acid from any source whatsoever.
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lated back to t = o). The antilogarithm of this value
can then be substituted into the isotope dilution equation
to calculate the pool size at t = o or immediately after
the injection of the labeled uric acid:

A = Pool size (in same units as a).
a = Amount of injected uric acid.

=\(li) Ii = Isotope injected

A = a ~ uric acid.

Io = Isotope concentration of body uric
acid immediately after mixing with
injected uric acid.

DISCUSSION OF POOL SIZE AND TURNOVER RATE

Benedict, Forsham and Stetten (1) have em-

ployed the aforementioned equations to calculate
pool size and turnover rate on three normal sub-
jects and two gouty subjects. The normal pool size
ranged from 1,145 to 1,341 mg. with turnover rates
ranging from .533 to .757 pools per day. Their
gouty subjects had pool sizes of 4,742 and 18,450
mg. and turnover rates of .524 and .463 pools per

day, respectively.

Geren and coworkers (2) injected isotopic uric
acid into a normal subject and determined the pool
size to be 944 mg. with a turnover rate of .83 pools
per day.

In this laboratory a number of human subjects
has been injected intravenously with N1' labeled
uric acid. The results of 26 experiments are pre-
sented in Figure 1. The common logarithm of the
isotope concentration of the urinary uric acid has
been plotted against the time in days. It is apparent
that the curves are essentially straight lines as had
been predicted from the basic equations and as-

sumptions. In some of the experiments, however,
there is a tendency for one or more of the initial
points to lie above the best straight line drawn
through the latter points. This phenomenon has
revealed itself in the present work probably be-
cause of the frequency of sampling during the
initial periods of the experiments. Furthermore,
not every subject shows it so that several subjects
must be studied before it need appear. Some se-
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lected curves of Benedict, Forsham, and Stetten
(1) are slightly concave, suggesting the same phe-
nomenon.

Calculation of the pool size is dependent upon

determining the isotope concentration of the body
pool immediately after injection of the isotopic uric
acid since only at this time is the quantity of iso-
topic uric acid in the body accurately known. At
a later time this amount will be decreased by any

amount catabolized and excreted. Since it is not
analytically feasible to determine the concentration
of isotopic uric acid in the body immediately after
the injection, one does the next best thing which
is to extrapolate successive values back to the time
of injection. This, procedure has another advan-
tage in that momentary irregularities in equilibra-
tion are minimized.

Extrapolation of the linear curves in Figure 1
can be performed easily, but extrapolation of the
non-linear curves presents some difficulties. If the
injected isotopic uric acid were assumed to be

slowly equilibrating during the initial periods of
these studies and if no isotopic uric acid were

being lost by catabolism and excretion, one would
be justified in extrapolating the latter straight por-

tion of the curves to zero time. The pool size thus
calculated might be called the "eventual pool" to
distinguish it from the "immediate pool" or the
amount of uric acid which equilibrates with the in-
jected material within a few minutes. Since, how-
ever, it is obvious that isotopic uric acid is being
continuously excreted and perhaps catabolized,4
it appears that the so-called "eventual pool" is a

mathematical artifact except in those cases where
the "eventual pool" and the "immediate pool" are

4Folin, Berglund, and Derick (7) were unable to re-

cover as urinary uric acid all of the uric acid they injected
intravenously, thus suggesting another route of dis-
posal. Stetten occasionally found some N" in urinary
urea after i'njecting N" labeled uric acid (1). Presumably
this could only arise by the catabolism of uric acid. It
should be noted, however, that Geren and associates (2)
recovered nearly quantitatively the N' uric acid injected
intravenously in one study on one subject.
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identical, i.e., where the logarithmic curve is a
straight line.
One method of calculating the pool size at any

time involves a consideration of the amount of iso-
topic uric acid remaining in the body at that time
with respect to the isotope concentration of uric
acid in the body pool at that time. However, it
is difficult to estimate the amount of uric acid re-
maining in the body at any time since this in-
volves calculating the quantity of isotopic uric
acid which has been disposed of prior to time t.
The calculation of the amount of labeled uric acid
excreted as uric acid is usually based upon an in-
accurate colorimetric method. Furthermore, there
is the evidence already cited which suggests dis-
posal of labeled uric acid by a catabolic pathway,
although it is difficult to assess the magnitude of
this process. It would be desirable if one could
calculate the total amount of body uric acid with
which injected labeled uric acid would eventually
equilibrate because in the gouty subject, at least,
it is usual to find uric acid widely distributed and
in forms which might not equilibrate rapidly. The
data, available here or indeed anywhere, are in-
adequate for such calculations.
The "immediate pool," or the amount of body

uric acid that equilibrates with injected uric acid,
can be calculated from the extrapolated value of ln
I at t = o. If the logarithmic curve is straight,
this extrapolation is simple. If the logarithmic
curve is not straight, its prolongation to the y axis,
especially if accomplished free hand, may result
in a considerable error because of the nature of the
logarithmic units in this region. It has been found
empirically that if one considers that a second but
brief logarithmic process is superimposed upon
the more stable disappearance process, the resultant
of these two curves is a curve that closely re-
sembles the observed curve. These two logarith-
mic straight lines can be extrapolated quite ac-
curately and their y intercepts combined to ap-
proximate the intercept of the original curve. In
practice this calculation can be carried out as in
Figure 2. The common logarithms of the original
points were plotted against time, producing a curve
which was straight in the latter portion. This
straight portion was extrapolated to zero time.
The antilogarithm of each point on the original
curve had subtracted from it the antilogarithm of

the corresponding point on the extrapolated curve.
When the logarithms of these differences were
replotted at the proper time intervals, an approxi-
mately straight line lying below the other two
curves was derived. The antilogarithms of the y
intercepts of the two straight lines were added to
give an estimate of the antilogarithm of the y in-
tercept of the original curve. This estimate was
then used in the isotope dilution equation to cal-
culate pool size. Although the foregoing calcula-
tion is based upon a second additive logarithmic
process, it should be emphasized that this method
of approximation is only empirical and at present
no interpretation is implied.
The turnover rate as calculated from the straight

portion of the logarithmic curves was presumed
to represent a definite concept so long as it was
expressed in pools per day. Any attempt to multi-
ply this value by the pool size in milligrams or mil-
limols is valid only if both pool size and turnover
rates are measured at the same time. This is ob-
viously not true if the logarithmic curve is not
linear near t = o.

It may be concluded that in general the pool
size can be estimated only immediately after the
injection of the labeled uric acid and that even
then caution is necessary in extrapolating the iso-
tope disappearance curve. The turnover rate in
pools per day is probably valid, but if expressed
in milligrams or millimols of uric acid per day it
is only valid if the equilibration of injected uric
acid with body uric acid occurs immediately.

RESULTS

Disturbance of uric acid metabolism and implica-
tions of therapy

Table I lists the results of 26 determinations of
pool size and turnover rate. Additional experi-
ments were performed but the results were not
considered to be acceptable technically. The val-
ues in the column entitled "Maximum Days for
Equilibration" refer to the length of time before
the logarithmic curves become straight. The im-
mediate pool has been calculated according to the
considerations already discussed. If more than
one initial point deviated from the straight line,
a second logarithmic curve was used in order to
determine the y intercept of the original curve.

884



INJECTED ISOTOPIC URIC ACID

TABLE I

Uric acid pool size and turnover rate in various normal and pathological subjects

Maximum Immediate Apparent
Clinical Days for Pool jmgm. Pool (mg

Patient Diagnosis Treatment Equilibration Uric Acid) Uric Acid)

S. B. Gout
S. B. Gout
W. S. Gout
W S. Gout
W. S. Gout
1. M. Gout
G. D. Gout
M. B. Gout
M. B. Gout
W. de R. Leukemia
W.de R. Leukemia
J.H.r. Hyperur.
J.H.T. Hyperur.
E.S. Hyperur.
W.G. Normal
W.G. Normal
C.C. Rh. Arth.
C.C. Rh Arth.
C.C. Rh. Arth.
C.C. Rh. Arth.
K. S. Rh. Arth.
K.S. Rh. Arth.
K.S. Rh. Arth.
K. S. Rh. Arth.
H.M. Polycy.
J.K. Polycy.

Colchicine

Colchicine
Cortisone
Colchicine

ACTH

ACTH

ACTH

Coichicine

Cortisone

Colchicine

Cortisone

0.61
0. 7

0.63
1.14
0.37
0.39
0.35

0. 56
0. 58
1. 37
0. 18
0.26
0. 38
0. 31
0.37

0.36
0. 36
0. 38
0.38
0. 38
0.27

3031
1909
3430
3175
3667
2894
2104
1952
2139
5489
6639
874
968
1288
1019
1019
1228
1173
1094
818
937
980
805
731
1248
1054

3444
3389

3437
2931

1772
1512
2114

1766

The "apparent pool" is included in order to show
the magnitude of error involved in merely extra-
polating the straight portion of the curve. The
turnover rate is presumed to be accurate so long
as it is expressed as pools per day, but may be
multiplied by the pool size only under certain cir-
cumstances as noted previously.
The several patients with gout and the one pa-

tient with chronic myelogenous leukemia were the
only ones that showed a marked alteration of uric
acid pool size and turnover rate. The other sub-
jects which included normal persons without an

elevated serum urate concentration, persons other-
wise normal except for idiopathic hyperuricemia,
patients with rheumatoid arthritis, and patients
with polycythemia vera were alike in regard to

their uric acid metabolism. For the control pe-

riods of all non-gouty, non-leukemic subjects, the
mean pool size was 1,057 mg. with a standard de-
viation of 161. The mean turnover rate in pools
per day was .755 with a standard deviation of .134.
In contrast, no gouty subject had a metabolic pool
as small as that of the non-gouty subjects. Fur-
thermore, the turnover rate in the gouty sub-
jects, with but one exception, did not exceed .510
pools per day.

The subject with chronic myelogenous leukemia
had a high serum urate level so it was not unex-

pected that his pool size was elevated. The lowered
turnover rate may accompany an increased pool
size.
Two normal subjects with hyperuricemia 5 were

included in this series. One subject, J. H. T., had
had a concentration of serum uric acid above
the normal for more than 16 years but had no fa-
milial history of gout. His metabolic pool size
was somewhat below the mean as was also his
turnover rate. The other hyperuricemic normal,
E. S., had had no symptoms of arthritis, but had a

brother with gout. The pool size of E. S. was the
largest of all the subjects in the "normal" group

and his turnover rate was nearly that of the gouty
subjects. On the basis of these isolated obser-
vations it would appear that there are different
types of hyperuricemia and that the hyperuricemia
evidenced by relatives of gouty patients may well
be a transition state between normal uric acid
metabolism and the large pool size-low turnover

5 A subject who consistently shows a serum uric acid
concentration in excess of 6 mg. per 100 ml. by the colori-
metric determination as performed in this laboratory is
considered a hyperuricemic subject.
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Experiment
Number

3-1
4-1
6-i
6-2
6-4
7-2
10-1
13-1
13-2
17-1
17-2
12-5
12-6
21-1
19-1
19-2
9-1
9-D
9-3
9-4
11-1
11-2
11-3
11-4
16-1
18-1

Turnover Rate
(Pools/day)

0. 504
0. 350
0.477
0.495
0.497
0.960
0. 394
0.421
0.484
0. 398
0.484
0.642
0.705
0. 544
0. 785
0.822
0.827
0.620
0.806
1.133
0.896
0.875
0.960
1. 186
0.592
0.675
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rate type of metabolism seen in patients with clini-
cal gout. Whether the inability of the turnover
rate to increase homeostatically with an increas-
ing pool size might allow the pool size to increase
progressively, or whether the lower turnover rate
is a consequence of the enlarged pool size is a

point for conjecture in the pathogenesis of gout.
Colchicine caused a dramatic decrease in the uric

acid pool size, and a decrease in the turnover rate
in one gouty subject, S. B. In another gouty sub-
ject the effect was equivocal. Colchicine adminis-
tration was followed by a decrease in the uric
acid turnover rate in two patients suffering from
rheumatoid arthritis (C. C., K. S.). In one case

the decrement was marked. Pool size was not
greatly affected. Thus colchicine administration
may lead to a decrease in the pool size of gouty
subjects. Such a result would indicate a decrease
in the rate of synthesis of uric acid either with or

without a concomitant decrease in disposal rate
such that the pool size would either remain con-

stant or decrease. This is the first time that any

definite action has been suggested for colchicine.
Cortisone was administered to three subjects.

In one gouty subject, W. S., no metabolic effect
was observed. In two rheumatoid arthritis sub-
jects, however, the effect was marked especially
on the turnover rate. In one patient, C. C., the
turnover rate was increased from .806 to 1.133
and in the other patient, K. S., from .960 to 1.186.

The pool size was also decreased in both instances.
Such a coincidence of effects would suggest in-
creased excretion (or catabolism) of uric acid
with no reduction (or at least no corresponding
increase) in the amount of uric acid entering the
metabolic pool. It is known that ACTH increases
the urinary excretion of uric acid (8) and corti-
sone might be suspected of acting similarly. Clini-
cally it is known that cortisone is a more potent
therapeutic agent in rheumatoid arthritis than in
gout. Perhaps the metabolic effect noted in the
arthritic subjects and not in the gouty is a reflection
of this fundamental difference in effect.
ACTH was administered to one gouty, one leu-

kemic, and one hyperuricemic subject. In each
subject the pool size and the turnover rate in-
creased. This suggests an increase in the rate of
synthesis of uric acid without a comparable in-
crease in the rate of excretion. These results are

not inconsistent with the suggested uricosuric ac-

tion of ACTH (8) but coincident with this, one

must postulate an even greater effect on uric acid
synthesis since only in this way can the pool size
increase. Thus ACTH and cortisone would ap-

pear to differ in their effect since ACTH most
probably has an accelerating effect on uric acid
synthesis while cortisone need not have such an

effect.
It should be remembered that all drugs used in

these studies were given for limited periods only.
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If the therapy had been continued for several weeks
the findings might have been different. The phe-
nomena noted above are what might be called pri-
mary or initial effects.

SUMMARY

The pool size and turnover rate of body uric
acid were studied by the intravenous injection of
N15 labeled uric acid into subjects before and after
therapy with colchicine, cortisone, and ACTH.
The subjects included normal and hyperuricemic
subjects, as well as patients with gout, rheumatoid
arthritis, polycythemia vera, and chronic myeloge-
nous leukemia.

In some experiments it was observed that in-
jected labeled uric acid did not immediately equili-
brate with body uric acid. This was evidenced by
the fact that when the logarithm of the isotope
concentration of the urinary uric acid was plotted
against time, the curve did not become straight for
many hours. In such cases it was suggested that
only the amount of body uric acid that immediately
equilibrated with the injected uric acid ("immedi-
ate pool") could be accurately calculated. An ex-
trapolation procedure was suggested for such cases.
Two hyperuricemic subjects, one having a gouty

brother, and the other with no familial history of
gout, were examined. The former, on the basis
of uric acid pool size and turnover rate, appeared
to represent a transition state between the normal
and the gouty. The other subject was quite
normal.

Colchicine in several patients led to a de-
crease in the uric acid turnover rate and in one
gouty subject caused a concomitant decrease in
pool size. It was suggested that colchicine might
decrease the rate of synthesis of uric acid.

Both ACTH and cortisone increased the turn-
over rate but the pool size tended to increase
following ACTH and tended to decrease follow-
ing cortisone. A uricosuric effect could be postu-
lated for both drugs but ACTH must have in-
creased the synthetic rate of body uric acid. Cor-
tisone showed its greatest effect in patients with
rheumatoid arthritis. The effect in the one gouty
subject was minimal.

Since all drugs were given for a limited period,
the results would only reveal the primary effects

of such drugs and would not suggest what might
occur after prolonged administration.

PROTOCOL

W. G., age 26, male. Has no past history of clinical
significance. A normal concentration of serum urate
was noted on several occasions. He was considered to
be a normal subject.

J. H. T., age 48, male. Has no past history of joint
disease and no pertinent clinical history. The concen-
tration of serum uric acid when observed from time
to time has been above normal for more than 16 years.
No family history of gout. Considered to be a normal
control with hyperuricemia only.

E. S., age 23, male. One brother has gout. E. S. has
had no symptoms suggestive of acute or chronic gouty
arthritis. He has had an elevation of the serum uric acid
when determined. He is considered to be a normal per-
son with hyperuricemia and a positive family history for
gout.

G. D., age 43, male. Has had acute attacks of gouty
arthritis for more than 10 years. He has extensive
tophaceous deposits and is classified as suffering from
moderately severe acute and chronic gouty arthritis.

S. B., age 44, male, a victim of acute attacks of gouty
arthritis for 23 years. There have been no peripheral
tophi and there are minimal X-ray changes in the joints
suggestive of gouty arthritis. Has frequent attacks of
acute gout and is considered to be a case of moderately
severe recurrent acute gouty arthritis with minimal evi-
dence of chronic gouty arthritis.
W. S., age 51, male. Has had symptoms of acute

gouty arthritis for 17 years. He has had several periph-
eral tophi and X-ray evidence of osseous tophi. The diag-
nosis is intermittent acute gouty arthritis and chronic
gouty arthritis, moderate.
M. B., age 50, male. Has had symptoms of acute gouty

arthritis for 19 years. He has evidence of subcutaneous
tophi and osseous tophi. The diagnosis is moderately
severe acute and chronic gouty arthritis.

I. M., age 41, male. Has had symptoms of acute gouty
arthritis for 10 years. There is no peripheral evidence
of gout but X-rays show evidence of osseous tophi. He
has mild chronic gouty arthritis.

C. C., age 26, male. Has had symptoms of rheumatoid
arthritis for 14 years. There is evidence of extensive
peripheral joint disease as well as rheumatoid spondy-
litis. He has a moderately severe crippling form of the
disease.
K. S., age 36, male. Has had symptoms of rheumatoid

arthritis for five years. There is evidence of moderate in-
volvement of peripheral joints as well as moderate involve-
ment of the spine. He has mild acute rheumatoid ar-
thritis.
W. de R., age 35, male. A diagnosis of chronic myeloge-

nous leukemia was made first in 1942. The patient had
had many transfusions but none at the time these studies

887



CHARLES BISHOP, WILLIAM GARNER, AND JOHN H. TALBOTT

were in progress. The white blood cell count was over
650,000 per mm.' The red cell count was 2.7 million and
the hemoglobin 7.5 gm. Serum uric acid was as high as
20 mg. per 100 ml. The patient died a few days after
this study was terminated.

J. K., age 63, male. Patient had had symptoms related
to polycythemia vera for more than two years. The red
blood cell count was 7.8 million and the white blood cell
count was 17,000. The oxygen capacity was 27.6 vols.
per cent and the cell volume 75.2 per cent. The patient
had received no specific treatment at the time these
studies were completed.
H. M., age 73, female. Patient had had symptoms

which were probably related to polycythemia vera for more
than two years. The oxygen capacity was 26 vols. per
cent. The red blood cell count was 9 million, the hemo-
globin 17.9 gm., and the white blood cell count 27,000.
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