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Figure 1. Zinc concentrations in non-tumor (NT)

and tumor (T) regions.

Values were presented for cach individual and the
results were expressed as ppm. The means i NT
and T regions were 82.5 and 459, respectively. P-
value by Student’s t-test was 0.019.
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Figure 2. Manganese concentrations i non-tumor
(NT) and tumor (T) Regions.

Values were presented for cach individual and the
results were expressed as ppm. The means in NT
and T regions were 2.39 and 0.92, respectively. P-
value by Student's t-test was 0.0001.
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Figure 3. Iron concentrations in non-tumor (NT)
and tumor (T) regions.

Values were presented for each individual and the
results were expressed as ppm. The means in NT
and T regions were 66.2 and 77.4, respectively. P-
value by Student’s t-test was 0.78.

Table 1. Correlation coefficients between znc
and manganese conecntrations in tumor regions
and blood biochemical parameters of HCC pa-
tients.

In tumor
In Blood Zn*t? Mn*?
Glucose 0.217 0.327
Cholesterol 0.130 0.100
TG 0.114 0.100
ALP 0.032 0.000
Albumin 0.217 0.100
Calcium 0.105 (0.259
AFP 0.321 0.322
AST 0.202 0.045
ALT 0.077 0.000
LDH 0.000 0.164
Tumor Size 0.000 0.158
(cm’)

TG : triacylglycerol; ALP : alkaline phosphatase;
AFP : a-fetoprotein; AST : aspartate aminotransfera-
se; ALT : alanine aminotransferase; LDH : lactate
dehydrogenase.
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Figure 4. Copper concentrations in non-tumor (NT)
and tumor (T) regions.

Values were presented for each individual and the
results were expressed as ppm. The means in NT
and T regions were 56.5 and 36.2, respectively. P-
value by Student’s t-test was 0.12.
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ABSTRACT

The concentrations of Zn, Mn, Fe, Cu 1n
tumor and non-tumor regions from human he-
patocellular carcinoma (HCC) specimens were
measured by ICP-AES. Resected liver tissues
from eighteen patients with HCC were collected
for this study. Lower zinc and manganese ion

concentrations were demonstrated in tumor re-
gions (Zn*? P <0.05:Mn** P <0.0005). It might

Key words : hepatocellular carcinoma (HCC). 1CP-AES.
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indicate lower activities of some glucose metabo-
lic enzymes in HCC tumor tissues, such as lac-
tate dehydrogenase, glucokinase and pyruvate
dehydrogenase. No significant differences in the
concentrations of iron (P=0.78) and copper (P
=0.12) ions between tumor and non-tumor re-
gions were found.



