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Liver Zinc in Carcinoma 
IN contrast to the important role of zinc in wound healing1 •

2 

comparatively little attention has been paid to the metal in 
relation to tissue reaction to malignant disease3 - 8 • In this 
study samples of liver tissue from fifty necropsies were divided 
into four series (excluding malignant tissue itself): "normal" 
liver (series I), fatty liver (series II), apparently uninvaded liver 
from organs containing secondary malignant deposits (series III) 
and livers from patients with malignant disease but no obvious 
liver secondaries (series IV). The selection, preliminary 
processing and preparation of the specimens will be described 
elsewhere9

• All specimens were analysed in duplicate. One set 
of samples was wet-digested and used for the measurement of 
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Table 2 Two Examples of the Zinc-concentration Gradient in Livers 
containing Malignant Deposits 
---- --------·-----

Necrotic core of tumour 
Periphery of tumour 
Apparently normal tissue adjacent to tumour 
Apparently normal tissue remote from tumour 

Ash zinc (p.p.m.) 
Liver A Liver B 
4,000 2,850 
5,000 3,850 

11,800 
12,300 7,900 

pretations. A "premalignant state" associated with a consider
able accumulation of zinc in the tissues might be widespread in 
patients who die from the disease. More probably, the increase 
in liver zinc could reflect a defence reaction to invasion by 
malignant cells. This could apply even to organs which con
tained no naked-eye deposits. (A link may exist between the 
role of zinc in wound healing and the accumulation of zinc in 
tissues reacting to malignant disease.) Last, it is conceivable 
though unlikely that the rise in liver zinc might be associated 
with the poor nutritional state common in the terminal stage 
of cancer rather than with the cancer itself. (The relation 
between general nutritional state and zinc is still unclear; but, 
on circumstantial evidence2

• 
16

, in malignant cachexia one 
might expect a decrease rather than an increase in tissue zinc.) 
The striking accumulation of an easily measurable trace metal 
in the liver in malignant disease might be of diagnostic use in 
the interpretation of liver-biopsy material. 

Table 1 Comparative Results of Zinc Concentrations in Five Types of Liver Tissue 

---- -·--------~ --·· ---- ---------·--·- -- ··----- -·-

"Normal" Fatty liver t Secondaries in liver* Malignancy outside Malignant 
Type of sample (series I) (series II) (series III) liver (series IV) tissue 

No. of samples 18 13 10 9 8 
Mean ash zinc (p.p.m.) 5,880 7,320 9,690 8,570 3,300 
s.d. 1,670 2,220 2,160 2,140 570 
P (in relation to series I) <0.005 <0.0005 <0.0005 <0.0005 

* All samples were removed from uninvaded areas which showed no naked-eye or microsco.pic evidence of malignancy. 
t Liver fat estimated by method based on ref. 10. 

zinc concentration by atomic-absorption spectroscopy. The 
other set of samples was ashed and used for the determination 
of the wet-weight/ash ratio. Closely adjacent specimens were 
examined microscopically to exclude histological evidence of 
local malignant invasion. Zinc concentrations were finally 
expressed in terms of ash weight tissue. (In this context this is 
a more meaningful reference datum than "dry" weight, wet 
weight or protein or nitrogen concentration.) The results are 
summarized in Table 1. "Normal" liver (series I) refers to 
organs which had been removed from subjects who showed no 
evidence of malignant disease anywhere, and whose liver 
showed only mild terminal changes. The range of zinc con
centrations in this series was comparatively narrow and is in 
fairly close agreement with the findings of other workers 3 • 11 - 15 • 

The difference between normal liver zinc and liver zinc from 
subjects with malignant disease (series III and IV) was highly 
significant (P < 0.005 and P < 0.0025 respectively). The differ
ence between the two malignant-disease series was insignificant 
compared to the difference between the two malignant-disease 
series combined on the one hand and the two non-malignant 
series combined on the other. 

Carcinomatous deposits themselves had a low zinc con
centration both in terms of mean concentration and of range 
of values (mean: 3,300 p.p.m.; range: 250-4,440 p.p.m.). 
Because of this and because of the abnormally high zinc content 
of organs harbouring such deposits there was a steep zinc
concentration gradient when samples were analysed moving 
from the necrotic core of a secondary growth to the apparently 
uninvaded surrounding tissue (Table 2). 

The high zinc concentration in apparently unaffected liver 
tissue from subjects with carcinoma is open to several inter-
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