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The natural history of hepatolenticular degeneration has been summa­

rized by Canelas et al. 6 . The exuberant symptomatology is justified by the 

accumulation of copper in several tissues and organs disordering their 

functions, leading to this quite simple definition2: "Wilson's disease: an 

inborn error of metabolism with multiple manifestations". Diagnosis is 

made by absence of ceruloplasmin in the blood serum and by the presence 

of the Kayser-Fleischer ring in the Descemet membrane. Treatment at the 

present time consists in the administration of penicillamine, adjusting the 

doses such as to elimination of about 1 mg copper in the urine of 24 hours. 

In the present paper the contents of copper and iron of several tissues 

of one patient with hepatolenticular degeneration were determined. 

MATERIAL AND METHODS 

In the case under consideration the patient ( F . N . P . , male, 26 years old, 
Brazilian, white, from the rural zone of the Paraná State, file card N.° 721.168) 
presented involuntary movements of the upper and lower limbs, increasing 
during emotional excitation, alterations of the swallowing process and also of 
audition, as well as difficulties in answering questions and alterations of writing. 
Physical examination indicated an height of 1.80 m, weight of 78 kg, arterial 
pressure 12 X 8.5, pulse 82, temperature 36°C — in short, fairly good general 
conditions. The liver and spleen could not be palpable, and the lungs were 
apparently normal. A discrete systolic murmur was heard at the pulmonary 
area. Laboratory examination presented blood values in the range of normality 
for sodium, potassium, chloride, calcium, phosphorus, alkaline reserve, urea, glu­
cose, mucoproteins, albumine, antistreptolysin 0 and blood count; however cho­
lesterol (160 mg/100 ml) , alkaline phosphatase (1.4 Bodansky unit/100 ml) and 
uric acid (2.3 mg/100 ml) presented levels below normal, while glutamic-oxala-
cetic and pyruvic transaminases (125 and 50 Reitel-Frankel unit/ml) levels were 
increased. Sedimentation rate was 35 mm in the first hour. Hanger test with 
4 crosses, Kunkel test with 15 units, thymol test with 5 units, Weltman test flo-
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culating in the 5th tube, while te creatinine concentration was 1.7 mg/100 ml . 
Albuminuria was of 1.12 g/liter. These results indicated alteration in hepatic 
function, albuminuria, hypouricemia, and disturbances in sedimentation rate. 
The cerebrospinal fluid did not present any abnormalities. Ophtalmological exami­
nation with slit-lamp revealed the presence of bilateral Kayser-Fleisher ring and 
laboratory tests showed absence of ceruloplasmin in the blood serum as well as 
hypocupremia (28 jug/100 m l ) . The resulting diagnosis was hepatolenticular dege­
neration. In the infirmary the patient presented aggressive behavior, being treated 
with Gardenal and Amplictil. The specific treatment for Wilson disease was 
started with 1 g D-penicillamine per day and a diet poor in copper. In the 
3rd day he had high temperature (39°C), arthralgies, dyspnea, and was apathetic, 
the above treatment being then interrupted. He died two days later due to 
bronchopneumonia, which seems to be a common cause of death in patients with 
Wilson's disease. 

During autopsy samples of tissues were collected for copper determination by 
diethyldithiocarbamate method (De Jorge et al.*), and for iron determination 
by tiocyanate method ( W o n g 2 7 ) . The autopsy was made at the Faculty of Medi­
cine of the Santa Casa de Misericórdia, São Paulo, and the samples were collected 
by Prof. O. J. Aidar. 

R E S U L T S 

The results are summarized in tables 1 and 2 . 

D I S C U S S I O N 

The neurological symptoms corresponded to a case in the 2nd grade 

of Goldstein (Goldstein et a l . 1 2 ) . Hypocupremia, absence of ceruloplas­

min, hypouricocemia, Kayser-Fleisher ring, disturbances of hepatic function 

and albuminuria found in this patient are symptoms usually described in 

Wilson disease. He also had psychiatric symptoms, fairly common in 

such patients (Galvão-Bueno et al. Urinary copper excretion of 865 

ju,g/day increased after the administration of penicillamine to 3.389 in 

the 2nd day. 

Copper concentrations were increased in all tissues, the highest levels*, 

being found in globus pallidus, liver, putamen, amygdaloid nucleus, tha­

lamus, adrenal gland, nucleus caudatus and lungs. Iron contents were 

very high in almost all of the studied tissues, especially in spleen, liver, 

lungs, globus pallidus, abdominal ganglia and putamen. 

The accumulation of copper and iron in several tissues may justify 

some of the clinical and laboratorial findings at the time when the patient 

was examined, as for instance hepatic disturbances (André \ Bearn et al. 3, 

Bickel et al. 4, Bush et al. 5, Scheinberg and Sternlieb 2 1 , Taylor et al. 2 3 ) . 

Albuminuria has already been referred by several investigators (Bearn 

et al. 3, Bickel et al. 4, Cartwright et a l . 7 ) . 

The aggravation of the illness with fulminating course after adminis­

tration of medicines for copper chelation has been described by Hollister 

et al. 1 1 , and it is likely that this may have happened in our patient. 



The findings of Holbrook1 6 should also be considered, namely, that 
tranquilizer drugs may increase cupremia and the amount of copper in 
tissues of the brain of guinea pigs. In the present case, these drugs were 
administrated to the patient before the treatment with penicillamine was 
started. 

In conclusion, the illness was aggravated, ending with death of the 
patient, after treatment with penicillamine was started. Copper and iron 
contents were increased in all the tissues studied, with greater accumulation 
in parts of brain, liver, lungs and suprarenal gland. 



S U M M A R Y 

Hepatolenticular degeneration: iron and copper contents of 
tissues of autopsy material 

Iron and copper contents in tissues of one patient with hepatolenti­
cular degeneration, with fulminating course, are reported. It seems that 



the disease's course was aggravated by tranquilizer drugs, when treatment 

with penicillamine was started. This observation may be of clinical in­

terest. Copper and iron contents were increased in the brain tissues, in 

the liver, lungs, kidneys, spleen, suprarenal gland and in other organs. 

R E S U M O 

Degeneração hepatolenticular: conteúdos de ferro e cobre em 

tecidos de material de autópsia 

Os autores apresentam os resultados das dosagens de ferro e cobre nos 

tecidos de um paciente com degeneração hepatolenticular, no qual a mo­

léstia teve curso fulminante. Parece que o curso da moléstia foi agravado 

pela administração de drogas tranqüilizantes quando foi iniciado o trata­

mento com penicilamina. Esta observação pode ser de interesse clínico. Os 

teores de cobre e ferro estavam muito aumentados nos tecidos cerebrais, 

no fígado, nos pulmões, nos rins, no baço, na suprarenal e em outros órgãos. 

R E F E R E N C E S 

1. ANDRÉ, M. J. — Des signes biologiques et des caractères cliniques de la 
cirrhose wilsonienne: leur signification au point de vue de la pysiopatho¬ 
logie de la "degenerescence lenticulaire". (A propos de quatre observations 
nouvelles). Rev . belg Sci. Méd. 17:185, 1946. 

2 . BEARN, A . G. — Wilson's disease: an inborn error of metabolism with 
multiple manifestations. Amer. J. Med. 22:747, 1957. 

3 . BEARN, A . G. ; YÜ, T . F. & GUTMAN, A . B. — Renal function in Wilson's 
disease. J, Clin. Invest. 36:1107, 1957. 

4 . BICKEL, H . ; NEALE, F. C. & HALL. G. — A clinical and biochemical 
study of hepatolenticular degeneration. Quart. J. Med. 26:527. 1957. 

5 . BUSH, J. A . ; MAHONEY, J. P . ; MARKOWITZ, H . ; GUBLER, C. J.; 
CARTWRIGHT, G. E. & WINTROBE, M. M. — Studies on copper meta­
bolism: radioactive copper studies in normal subjects and patients with hepato­
lenticular degeneration. J. Clin. Invest. 34:1766, 1955. 

6. CANELAS, H . M . ; De JORGE, F. B . ; ESCALANTE, O. D . & ROCHA-QUIN¬ 
TAO, E. C. — Hepatolenticular degeneration: clinical and biochemical study 
of three cases Arq. Neuro-Psiquiat. (São Paulo) 21:229, 1963. 

7 . CARTWRIGHT, G. E . ; HODGES, R . E. ; GUBLER, C. J.; MAHONEY, J. 
P . ; DAUM, K. ; WINTROBE, M. M. & BEAN, W . B. — Studies on copper 
metabolism: hepatolenticular degeneration. J. Clin. Invest. 33:1487, 1964. 

8. De JORGE, F. B . ; CANELAS, H. M . ; DIAS, J. C. & CURY, L . — Studies 
on copper metabolism: copper contents of saliva of normal subjects and of 
salivary glands and pancreas of autopsy material. Clin. Chim. Acta 9:148, 
1964. 



9. De JORGE, F. B . ; CANELAS, H. M. & COSTA-SILVA, A . — Contribuição 
ao estudo do metabolismo do cobre: metodologia da determinação do cobre 
em materiais biológicos. Rev. paul. Med. 61:350, 1962. 

10. De JORGE, F. B . ; ULHOA CINTRA, A . B . ; PAIVA, L . J.; CORRÊA, 
A . P. & NOVA, R . — On the chemistry of cerumen: ash, volatile subs­
tances, sodium, potassium, calcium, magnesium, phosphorus and copper. A n . 
Otol. Rhin. Laryng. 73:218, 1964. 

11. GALVÃO-BUENO, A . F . ; CANELAS, H . M. & De JORGE, F. B. — Dege­
neração hepatolenticular: aspectos psiquiátricos, neurológicos e bioquímicos 
de 7 casos. Rev. paul. Med. 68:185, 1966. 

12. GOLDSTEIN, N . P . ; RANDALL, R . V . ; GROSS, J. B . ; ROSEVEAR, J. W . 
& Mc GUCKIN, W . F. — Treatment of Wilson's disease (hepatolenticular 
degeneration) with DL-penicillamine. Neurology 12:231, 1962. 

13. GRASHCHENKOV, N . L . & HEKHT, B. M. — Copper content of brain tissues 
in health and in certain nervous diseases. Exp. Neurol. 2:573, 1960. 

14. GROSS, H . ; SANBERG, M. & HOLLY, O. M. — Changes in copper and 
iron retention in chronic diseases accompanied by secondary anemia. Changes 
in liver, spleen and stomach. Amer. J. Med. Sci. 204:201, 1942. 

15. GUBLER, C. J.; BROWN, H . ; HARKOWITZ, H . ; CARTWRIGHT, G. E . & 
WINTROBE, M. M. — Studies on copper metabolism. Portal (Laennec's) 
cirrhosis of the liver. J. Clin. Invest. 36:1208, 1957. 

16. HOLBROOK, J. R . — Effects of alterations in serum copper levels upon 
the liver, basal ganglia and cerebellar cortex in the guinea pig. J. Neuro¬ 
chem. 7:60, 1961. 

17. HOLLISTER, L . H . ; CULL, V . L . ; GONDA, V . A . & KOLB, F. O. — 
Hepatolenticular degeneration: clinical, biochemical and pathologic study of 
a patient with fulminating course aggravated by treatment with BAL and 
versenate. Amer. J. Med. 28:623, 1960. 

18. KOCH, H. J.; SMITH, E. R . & Mc NEELY, J. — Analysis of trace elements 
in human tissues. The lymphomatous diseases. Cancer 10:151, 1957. 

19. PERRY, H. M . ; TIPTON, I. H . ; SCHOEDER, H. A . & COOK, M . J. — 
Variability in metal content of human organs. J. Lab. Clin. Med. 60:245, 
1962. 

20. PSILLAKIS, J. M . ; De JORGE, F. B . & VILLARDO, P. — Sodium, potas­
sium, calcium, phosphorus, magnesium and copper content in the skin of 
normal individuals. Rev. Lat.-Amer. Cir. Plast. 12:83, 1968. 

21. SCHEINBERG, I . H. & STERNLIEB, I . — The liver in Wilson's disease. 
Gastroenterology 37:550, 1959. 

22. SPECTOR, W . S. — Handbook of Biological Data. Saunders Company, Phi­
ladelphia and London, 1965, pp. 70-77. 

23. TAYLOR, W . J.; JACKSON, F. C. & JESEN, W . N . — Wilson's disease, 
portal hypertension and intrahepatic vascular obstruction. New England J. 
Med. 260:1160, 1964. 

24. TOMPSETT, S. L. — The copper and "inorganic" iron contents of human 
tissues. Biochem. J. 29:480, 1953. 



25. WARREN, P. J.; EARL, C. J. & THOMPSON, R . H. S. — The distribution 
of copper in human brain. Brain 83:709, 1960. 

26. WILSON, S. A . K. — Progressive lenticular degeneration: a familial nervous 
disease associated with cirrhosis of the liver. Brain 34:295, 1912. 

27. WONG, S. Y . — Colorimetric determination of iron and hemoglobin in 
blood. J. Biol. Chem. 77:409, 1928. 

28. YOSIKAWA, H. — Studies in the biochemistry of copper. Copper in kera¬ 
tinous appendages of skin. Jap. J. Med. Sc. II: Biochem. 3:269, 1936. 

29. YOSIKAWA, H. — Studies in the biochemistry of copper. Copper in black 
and white hairs of aged people. Jap. J. Med. Sc. II : Biochem. 3:195, 1936. 

Section of Neurology — Department of Medicine — Faculdade de Ciências Médicas 
da Santa Casa de Misericórdia de São Paulo — Rua Dr. Cesário Motta Jr. 112 
— São Paulo 3 — Brasil. 


