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The importance of this disease should be

established.
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VISCERAL GOUT IN A CAPTIVE

COOPER’S HAWK

A male Cooper’s hawk (Accipiter
coo peru) was taken into captivity by
a falconer as a nestling (the primary
feathers of the wings and tail were half

grown). The bird refused food for the
first 36 hours after capture but ate

well thereafter. Diet during the period

of captivity consisted of chicken hearts

and an occasional small mammal or bird.

Approximately two weeks after cap-

ture, the bird’s left leg seemed weak;

the following day it refused to bear

weight on the limb. A vitamin-mineral

supplement* was added to the diet: #{188}
teaspoon was given daily for a week,
then 1/8 teaspoon once a week for 5

weeks. The leg functioned normally a
week after therapy was begun.

The hawk’s adult weight was main-

tained at 10 ounces by controlled feed-
ing based on daily weighing. It never

progressed far enough in its training to

be flown or exercised daily. Two months
after capture, the hawk was accidentally
exposed to a rain shower. During the

next 24 hours, the bird lost approximate-

ly 1 ounce in weight, refused food, rap-

idly became listless, and died. Necropsy
was performed within one hour after

death.

When necropsied, the bird’s general

body condition was good and the plum-
mage was excellent. “Hunger streaks”

or “shock marks” were seen on the

mid-shafts of wing and tail feathers.

These are transverse defects of the shafts

and barbs of feathers, usually due to

stress during feather growth; in this
case they were probably due to the

bird refusing food for 36 hours follow-
ing capture.

The pericardium and air sacs ap-

peared to be “dusted” with a pale yel-
low powder. The epicardium and myo-

cardium were heavily mottled with small

white spots. Many chalky streaks and

plaques were seen beneath the fascia of
the muscles on the ventral side of the

neck.

Both kidneys were pale and slightly
enlarged, with numerous white nodules

on the external and sectioned surfaces.
Three pale yellow concretions were

found in the cloaca. They were irregu-

lar in shape, 1/4 inch in diameter, and

crumbled easily. Cloacal fluid was thick,

chalky, and felt gritty.

We observed no other gross abnormal-

ities.

Tissues were fixed in 10�,% formalin,

sectioned at 6 microns, and stained with
hematoxylin and eosin. Histologically,

multiple small, focal lesions were ob-

served throughout the myocardium. The

lesions consisted of a central zone of

radiating sheaves of eosinophilic crystal-

like material (Figure 1) morphologic-

ally consistent with sodium urate crys-

tals (Allen, The Kidney, Grune and

Stratton, 1951). This zone was sur-

rounded by mononuclear and multinu-
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FIGURE 2. Photomicrognaph of 2 kidney
lesions morphologically consis-
tent with depositions of sodium
urate crystals. x 200
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clear macrophages, with varying num-
bers of lymphocytes and heterophils on

the periphery. Some necrosis was as-

sociated with these lesions.

The deposits observed in H&E-stained

sections were studied using a polarizing

microscope. Birefringence was not seen,

an expected finding, as urate crystals

are usually dissolved in sections fixed

in 10� formalin (Allen, The Kidney,

Grune and Stratton, 1951).

The kidney lesions were similar to

the cardiac lesions and were randomly

distributed throughout the cortex and

medulla (Figure 2). Some glomeruli

were necrotic and there was focal dilata-

tion of tubules; their lumina contained

amorphous eosinophilic debris. Occa-

sional infiltrates of lymphocytes and

heterophils were observed in the inter-

stitial tissues at a distance from the

granulomas.

Several focal areas of necrosis and
calcification were seen in the skeletal

muscle fibers of the ventral side of the

neck. No microscopic lesions were ob-

served in the skin, lungs, liver, spleen,

pancreas, intestines, or central nervous

system.

On the basis of the above findings,

the pathologic diagnosis was visceral gout.

DISCUSSION

Birds are uricotelic, the bulk of ni-

trogenous waste being excreted by the

kidney as uric acid. Avian gout is us-

ually associated with hyperuricemia.

Schlumberger (Lab. Invest., 8: 1304-

13 18, 1959) stated that factors causing
hyperuricemia can be placed into two

general categories:

1. impaired blood clearance of uric

acid as a result of renal insufficiency

(secondary hyperuricemia).

2. formation of increased amounts of

uric acid (primary hyperuricemia).

Specific conditions known and sug-

gested to cause visceral gout in birds

are numerous. The renal lesions asso-

ciated with a vitamin A deficiency were

reported by Henk (Wiener Tierartzl.

Bull. Wildlife Disease Assoc. Vol.4, July, 1968

FIGURE 1. Photomicrograph of a lesion in
the myocardium consisting of a
central zone of eosanophslzc ra-
diating sheaves, surrounded by
mono- and multinuclear macroW
phages. x 200

Monatsschr., 53: 161-170, 1966) and
others to cause hyperuricemia and gout.

Pyelonephritis (Siller, Lab. Invest., 8:

1319-1357, 1959) and renal neoplasia
(Schlumberger, Lab. Invest., 8: 1304-

13 18, 1959) are associated with gout.

Many investigators, including Bechade

(Proc. 9th World Poultry Congr., Paris,

I: 159-161, 1951) and Coles (J. S. Afr.

Vet Med Assoc., 5: 41-48, 1934), blame

excessive protein in the diet. Hartwigk

(Tierartzl. Rundschau., 37: 812-814,

1931) implicates the prolonged feeding
of unbalanced rations, and Siller (Lab.

Invest., 8: 1319-1357, 1959) suggests

that a diet incorrect in amino acid bal-

ance may result in hyperuricemia. Craig
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and Kearney (Vet Record, 11: 299-301,
1931) mention, among other factors,
decreased solubility of blood urates.
Nephrotoxic substances such as potas-

sium dichromate (Ebstein, Die Natur
und Behandlung der Gicht, Bergman,

1882) and mercuric chloride (von Kossa,
Arch. Inter. Pharmacodyn., 5: 97-109,
1898-1899) are reported to result in
visceral deposition of urates. The addi-

tion of small amounts of sodium bicar-

bonate to the diet (Witter, Poult. Sci.,
15: 256-263, 1936) and disturbances in

electrolyte balances (Stonebrink, Tijd-
schr. Diergeneesk., 72:164-174, 1947)
have also been reported to cause visceral

gout. In birds and reptiles, gout has

also been linked with dehydration. Most

investigators, however, agree with Siller

(Lab. Invest., 8: 1319-1357, 1959) that
visceral gout is usually secondary to renal

damage.

The only report of visceral gout in

birds of prey was made by Kionka (cited

by Kitt, Textbook of Comparative Gener-
al Pathology, Keener, 1906) who reports
its incidence as “quite frequent.” He

continues, “ - . - the common occurrence

of the disease in birds of prey kept in

captivity and having insufficient exer-
cise, favors the view that muscular acti-
vity lowers the disposition, or, in other
words, uric acid is destroyed in the

working muscles.” Although no experi-

mental evidence supports this postulate,
accipiters are tense birds and their style

of hunting is a furious, exhausting dash

after their prey.

In this Cooper’s hawk the main renal

lesions seen microscopically were the

tophaceous urate deposits. The remain-

ing kidney tissue appeared to be func-

tional. The concretions found in the

cloaca also indicate that renal clearance

of uric acid had been greater than nor-

mal for some time. Thus the general

factor responsible for the disease in this

bird probably was not renal insufficiency.

Pathologic evidence suggests an overpro-
duction of uric acid, or a decrease in the

solubility of normal blood levels of uric

acid.

If the hawk had been overfed, one

could speculate that excess protein, not

utilized and converted to uric acid waste,

caused a prolonged hyperuricemia. How-
ever, the bird’s adult weight of 10 ounces
was significantly below a 13.4 ounce

mean weight of 34 wild-trapped male
Cooper’s hawks (Craighead and Craig-

head, Hawks, Owls, and Wildlife, Stack-

pole, 1956) - Falconers commonly fly their

birds at a weight usually 90% that of

capture weight; when captured, birds
are heavy or “high” and respond poor-

ly to training unless dieted.

The most likely cause of gout in this
hawk was probably the prolonged feed-

ing of an unbalanced ration. If chicken
hearts are grossly unbalanced in avail-

able essential amino acids, a large wast-
age or unusable protein portion of the

diet would be excreted as uric acid. The

weakness of a leg when the bird was

young, and the response of this condi-
tion to vitamin-mineral therapy support

the postulate that chicken hearts alone
are not an ideal diet for hawks.

A decrease in the solubility of normal

blood uric acid is also a possible cause

of gout in the bird. However, this is
impossible to evaluate because we did

not obtain blood samples. Also, no data
are available on normal blood uric acid
in birds of prey.
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