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Wilson’s disease may be difficult to diag- 
nose in its early stages if unaccompanied by 
Kayser-Fleischer rings, neurologic disease and 
hypoceruloplasminemia ( 1 ) .  In the active he- 
patic stage, the disorder may be indistinguish- 
able clinically from chronic active liver dis- 
ease (2) ; the serum copper and ceruloplas- 
min may not be decreased; and the patient 
may be too ill to permit hepatic biopsy. It 
would be helpful in such situations if a diag- 
nostic test to detect copper-overload were 
available. 

The cupriuric effect of D-penicillamine in 
Wilson’s disease is well recognized (3-5) and 
the increased excretion of copper in the urine 
following the oral administration of penicil- 
lamine has been used as evidence for the diag- 
nosis of Wilson’s disease (6, 7). However, 
few studies have been reported on the excre- 
tion of copper in the urine following the ad- 
ministration of penicillamine to normal hu- 
man subjects or to patients with active liver 
disease. The purpose of this paper is to pro- 
vide such data. 

Methods. Twenty-four hour urine collec- 
tions were obtained for 2 to 4 days preceding 
penicillamine administration. D-Penicillamine 
(Cupramine, Merck, Sharp and Dohme) (0.5 
g) was given orally three times daily and the 
urine was collected for 2 to 5 days. All glass- 
ware used for the collection of urine was 
cleaned to avoid copper contamination. Urine 
copper, serum copper and ceruloplasmin were 
measured by methods published previously 
(1). 

The excretion of copper was measured in 
four normal healthy subjects and the test was 
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repeated in one of the subjects. 
Patients with chronic active liver disease 

were selected for the study. A liver biopsy 
was performed on dl six patients and active 
necrosis, inflammation and varying degrees of 
fibrosis were observed in all specimens. The 
diagnosis was chronic active hepatitis (chron- 
ic aggressive hepatitis) in two (K.M., F.S.), 
cryptogenic cirrhosis in two (J.B., C.M.), al- 
coholic hepatitis in one (P.W.) and toxic 
hepatitis in the sixth (M.B.). None of the 
patients had any of the stigmata of Wilson’s 
disease and the serum copper and ceruloplas- 
min concentrations were normal or increased 
(Table I ) .  

Results. Before penicillamine the normal 
subjects excreted 16 to 40 pg of copper in 
the urine/day (mean, 24 pg/day). After peni- 
cillamine the excretion increased to 832 to 
1325 pg/day (mean maximal value of 1082 
pg/day) (Fig. 1). The patients with liver 
disease excreted 17 to 107 pg/day (mean, 50 
pg/day ) before penicillamine and this in- 
creased to 663 to 1390 pg/day (mean maxi- 
mal value of 1022 pg/day) after penicilla- 
mine. 

Discussion. Walshe (3) measured the uri- 
nary excretion of copper in two normal sub- 
jects after administration of 0.9 of D-pici l -  
lamine and obtained values of 630 and 720 
pg/day. T u  and Blackwell (6) gave 1 g of 
DL-penkillamine to 26 normal subjects and 
obtained a mean value of 640 &day with a 
range of 2 70 to 11 60 pg/day. Our mean value 
1325 &day is greater than the values of the 
above workers biecause of the larger daily dose 
(1.5 g of the D-isomer) which we adminis- 
tered. 

The excretion of copper in the urine of the 
patients with chronic active liver disease was 
not significantly different from the normal 
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TABLE I. Data on the Patients M'ith Liver Disease. 

Serum Serum 
copper Ceruloplasmin bilirubin Age 

Patient (yr) Sex (pg/ 100 ml) (mg/ 100 ml) SGOT" (mg/100 ml) 

Normal 
subjectsb 81-147 25-43 15-48 0.1-0.8 

K.M. 17 F 142 49 1570 5.2 
F.S. 18 M 182 43 1590 8 .o 
J.B. 18 M 160 49 83 0.6 
P.W. 21 F 183 52 440 1.3 
M.B. 44 F 134 36 87 0.4 
C.M. 36 M 96 32 85 6.4 

a SGOT, serum glutamic-oxaloacetic transaminase (mU/ml). 
Values refer to 95% limits. 

subjects after penicillamine administration 
(Fig. 1). 

Patients with Wilson's disease given 0.9 to 
1.5 g of D-penicillamine excrete 1800 to 7000 
pg of copper/day in the urine during the first 
days of therapy (3-6). The greatest value 
which we obtained in the normal subjects or 
in the patients with chronic active liver dis- 
ease was 1390 pg/day. Therefore, the urinary 
copper excretion test may be of value in dif- 
ferentiating patients with Wilson's disease 
from patients with chronic active liver dis- 
ease. 

I t  should be pointed out that our study 
did not include patients with primary biliary 
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cirrhosis. Such patients may have a greatly 
increased concentration of copper in the liver 
(8) and it is entirely possible that penicilla- 
mine may induce a greater increase in urinary 
copper in such patients than in patients with 
nonobstructive liver disease. However, pri- 
mary biliary cirrhosis can be easily differenti- 
ated from the active hepatic form of Wilson's 
disease by other means. 

Summary. The urinary excretion of copper 
was measured in four normal subjects and in 
six patients with chronic active liver disease 
following the oral administration of 1.5 g of 
D-penidamhe/day. All individuals excreted 
a maximum of 663 to 1390 pg of copper/day 

7 

FIG. 1. Urinary excretion of copper in normal subjects and in patients with chronic active liver 
disease before and afmter the oral administration of 1.5 g of D-penicillamine/d,ay beginning at  Day 0. 
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and there was no difference between the two 
groups. Since patients with Wilson’s disease 
excrete more than 1400 pg of copper in the 
urine/day following penicillamine therapy, 
this test may be of value in differentiating 
patients with Wilson’s disease from patients 
with chronic active liver disease. 
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