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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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ICP-AES, Plasmakon S-35, Kontron, West

Germany
oA GRS

radio frequency output :

1.7 KW
1.5 I/min
argon plasma gas flow rate : 0.3 1/min

argon coolant gas input rate :

carrier gas flow rate : 1.2 I/min

analytical lines : Zn (213.856 nm), ke
(259.940 nm), Mn (260.569 nm), Cu (324.
754 nm)
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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 Znt? 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.

g — 2 B 5SS HCC R & T ER sl JE
HHER RS KAIEE & 5B T 2 B R MR
. BE—, BRI HREH FREREEC FBEK
JEERE R, T EF YRR R EREER4S.9
ppm ( & [E FH 10.43-152.08), FEE R 4H 45%82.5 ppm
(26.38-159.27), Fl| A Student’s t-test53 47, BURATIE
R R SR TR A EEER FEE R HE(P
<0.05), IR REFI AWHARERMETFS12
t6) M H R K ] g B R iR T LA B s R
RIBERIEN T BB B, Wlactate dehydrogenase,
alcohol dehydrogenase=¥,

B A IS B E R KA s 16/
18)Z MEE R = B FE B HS R, R —
{1 B i A a1mﬁﬁzﬁufﬁ23ﬁ{§5{ﬁ%£%éﬁﬁ%ﬂﬂﬂ
e . EFE I EE R E B H 092 ppm
(0.20-3.02), JE F A AEA%2.39 ppm (1.12-4.66), B~
el TR E NEERWERIEER
FEER(P <0.0005), I SEBE T R R EEH HHEH
&% 3% (M glucokinase, pyruvate dehydrogenase) <
ST, TR XX h e FIRHCCREZE HFE
HEZRTEO, HEENE R AZERE

l!'ﬁl




T

Ll

@
0

AT

A EHEAE ' 52 [ TTRBRHEEEES ] www.angle.com.tw

Journal of Food and Drug Analysis. 1994. 2(3)

MRS B R TG HEH FEEREEM, @ 6.Taketa, K., Shimamura, J., Ueda, M., Shima-
BRRE—FBIERET, da, Y. and Kosaka, K. 1988. Profiles of Car-
SR T B SRl - P 2 A SR S e 1R ] bohydrate-Metabolizing Enzymes in Human
EHMAERWEREE(RE=, BM), 88T Hepatocellular Carcinoma and Preneoplastic
et ﬁ%ﬂﬁzfﬁ%ﬁﬂﬁ#@ﬁ%/%Z%{ Ef%,Lin=16 Livers. Cancer Res. 48 : 467-474.
et R BP=0.78, M#HAAE Fn=18)Rl FHP= 7.Shinitzky, M. 1984. Membrane Fluidity in
0.12, A EHeT LEERZZN, B8, siBt /& Malignancy. Biochim. Biophys. Acta. 738 :
AR R BE HCC M R 28 3R {n] AH BR 14, G &G B 251-261.
Okunof A ZfERAF Y, T AMRIBASHCCHE 8.Eggens, 1., Backman, L., Jakobsson, A and
fEERAT A SR TRy N, HERI BB ERH 28, B3 Valtersson, C. 1988. The Lipid Composition
copper-binding protein HEFE G A 314, HE LR R of Highly Differentiated Human Hepatomas,
AR R E R, 7R SR E iR e FMi I, with Special Reference to Fatty Acids. Br. J.
F— AR P s K 8 e 1B Exp. Path. 69 : 671-683.
F ERRE PR A (LA A #%Ztﬁ%ﬁ FFERRR BTN 9.Eggens, 1., Elmberger, P.G. and Low, P.
720.5, R WA & Tl W J8 7= BE o AR S e, 1989. Polyisoprenoid, Cholesterol and Ubi-
HE A/ Ve R T2 R SRR quinone Levels in Human Hepatocellular
Carcinoma. Br. J. Exp. Path. 70 : 83-92.
= = 10.Sabine, J.R. 1975. Defective Control of Lipid
2e o . .
Biosynthesis in Cancerous and Precancerous
5 R 7 e A 2 (3 58 K 2 i 46 Liver. Prog. Biochem. Pharmacol. 10 : 269-

307.
11.0kuno, T., Shimamura, Y., Mizuno, M,
Miyata, S., Miyake, T., Itokawa, Y., Takada,

| "y

= EICP-AESHIZE _FRE TRIW B,

2EI J.. Matsushita, R. and Koyama, M. 1988.
Trace Elements in Hepatoma Tissue. Trace
1.Regan, L. 1993. The Design of Metal-Binding Elem. Med. 5 : 130-136.
Sites in Proteins. Ann. Rev. Biophys. Biomol. 12. Wright, E.B. and Dormandy, T.L. 1972. Li-
Str. 22 : 257-287. ver Zinc 1in Carcinoma. Nature. 237 : 166.
2.O’Halloran, T.V. 1993. Transition Metals 1n 13.Ebara, M., Watanabe, S., Kita, K., Yoshika-
Control of Gene Expression. Science. 261 wa, M., Sugiura, N., Ohto, M., Kondo, F.
715-725. and Kondo, Y. 1991. MR Imaging of Small
J.Higaki, J.N., Fletterick, R.J. and Craik, C.S. Hepatocellular  Carcinoma: Effect  of
1992, Engineered Metalloregulation in Enzy- Intratumoral Copper Content on Signal in-
mes. Trends Biochem. Sci. 17 : 100-104. tensity. Radiology. 180 : 617-621.
4.Vallee, B.L. and Auld, D.S. 1990. Zinc Coor- 14.Kitagawa, K., Matsui, O., Kadoya, M., Ta-
dination, Function, and Structure of Zinc En- kashima, T., Kawamorit, Y., Yamahana, T.,
zymes and Other Proteins. Biochemistry. 29 : Kidani, H., Hirano, M., Masuda, S., Naka-
5647-5659. numa, Y. and Haratake, J. 1991. Hepatoce-
o0.Wu, J.C., Daughaday, W.H., Lee, S.D., llular Carcinomas with Excessive Copper Ac-
Hsiao, T.S., Chou, C.K., Lin, H.D., Tsa1, U. cumulation : CT and MR Findings. Radio-
T. and Chiang, B.N. 1988. Radioim- logy. 180 : 623-628.
munoassay of Serum IGF-1 and IGF-II in 15.Yin, D.Z.1990. Comparison of Serum Trace
Patients with Chronic Liver Diseases and He- Element Spectrum of Liver Cancer Patients
patocellular Carcinoma with or without and Healthy Adults. Chung-Hua Chung Liu
Hypoglycemia. J. Lab. Clin. Med. 112 : 589- Tsa Chih. 12 : 200-202.
594, 16.Kew, M.C. and Mallett, R.C. 1974. Hepatic

214



EXHT - BEEESER - FE [TREKBESE ] www.angle.com.tw

Journal of Food and Drug Analysis. 1994, 2(3)

Zinc Concentrations in Primary Cancer of the
Liver. Br. J. Cancer. 29 : 80.

17.Pun, K.K., Ho, PW.M. and Yeung, R.T.T.
1989. Carbohydrate Metabolism 1n Hepatoce-
llular Carcinoma: Where does the Glucose

215

Go? Hepatology. 10 : 253-255.
18.Yeung, R.T.T., Yeung, D.C.Y. and Au, K.S.
1973. Hypoglycemia Associated with Lipid

Accumulation in Primary Hepatocellular Car-
cinoma. Cancer. 32 : 1482-1489.



S5 AT

1]
D

= [T

Journal of Food and Drug Analysis. 1994. 2(3)

B ES ] www.angle.com.tw
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ABSTRACT

The concentrations of Zn, Mn, Fe, Cu in
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.



