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Biochemical amccts

Copper is an essential trace element for man and animals and a physiological 
constituent of plants, soils and man. 'The whole human body contains 100-150 mg 
(Browning, 19^9) • At subcillular level a number of ensyrns contain Cu as part 
of their structure (tyrosine, lactase, uricass, ascorbic acid dehyJrcrenase) or 
require it for proper functioning (catalase, peroxidase, cytochrome oxidate). 
Somewhat controversial evidence suggests that the metal is an essential co- 
factcr in haemoglobin synthesis and is involved in Fe r._ tabolisn. Seme animal 
diseases, especially severe anaemias, are suspected to arise from nutritional 
copper deficiency. Copper intoxication may cause acute haemolysis in sheep 
(Anon., 1966). In man the average daily requirement for adults is estimated 
at 2 mg, for infants and children at 0.05 mg/kg body-weight (Fd. Std. Cttee, 1956; 
Browning, 1969). The average daily dietary intake for aduls is estimated at 
2-5 mg, of which up to 0.7 mg are excreted in the urine (FAQ/v/HO, 196?; 3rov.-ning, 
1969). 0.8 mg are retained mainly in liver, kidney and intestine, while 1.40 mg
are excreted ir. the faeces. Increased intake appears to have little effect on 
urinary output but faecal excretion may rise to 10-20 times the urinary excretion. 
Absorption from the G.I. tracts is limited, dermal hur.cn serum levels range 
from 68-90 mg/ml of which 95$ is carried by the °C g-glonulin copper oxidase 
ceruloplasmin. The remainder is bound to.^lbumin or amino acids. In vitro 
studies on liver and kidney slices using urCn-acetate demonstrated intracellular 
transport by hiSLidins and other mirr.o acids (doumann ana dilverberg, I956)*
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Acute to:-' trv

'In animnfs ingestion of 3 ounces of l£ Cufo^ solution produces in'once G.I. 
tract infl£. .-nation (Z-i owning, 1959)-

f.iai oral human doses iCO my/hy bi.dyweight 
u n

Basic copper sulphate ea
Copper chloride
Copper carbon?Ie ,r
Copper hydroxide '*
Copper oxychloride "
Copper sulphate 600-900 mg highly toxic
Copper acetoar.oeni be 9-10 mg/V.g bodyv;-eight

Large dose-a cause severe mucosal irritation and corrosion, widespread 
capillar?,' damoga, hepatic and renal damage, C.V3 irrigation and depression. 
Sulplthr.cnoylcbjnaerr.ia and haemolytic anaemia have been seen. The acetate and 
sulphate are very toxic especially the cuoric sal-cs while cuprous chloride is 
the most toxic. Local skin corrosion with eczema and eye inflammation occur. Copper 
sulphate has been used in suicide attempts. Rapid transfer of absorbed Cu 

to red cells causes haemolysis. Hepatic necrosis and renal tubular oedema with 
necrosis are seen (Chuttani et al., 19&3; Browning, 1969)- Occupational copper 
poisoning causes greenish hair and urir.e in coppersmiths arid cooper colic 
(Bur. Kir.es Inf., 1953)* Inhalation of dust or vapour causes copper fume fever - 
brasschills (Bur. Lines inf., 1953)- Contact of food or soft acid water 
with copper utensils may causa poisoning, but no haemoohromatocis or liver 
disease (Bur. Mines inf., 1953; Hueper, iy£5i Browning, 1969)* Skin rashes 
have occurred from water conducted in copper piping ao levels of 7 ppm (P.... , 1968) 
The existence f chronic copper poisoning in man v/hether industrial or non- 
industrial is debatable (Browning, 1969). In mammals injection or inhalation of 
coppsr and its compounds leads to haemoehromatosis, liver injury or lung injury 
(Brovmin;;:, 1969).
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