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The Study on Concentration of Serum Copper and Zinc in
Stomach Cancer Patients
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ABSTRACT

In order to investigate whether serum Cu, Zn and Cu/Zn ratio are the useful indicater
for the diagnosis of cancer, serm Cu and Zn levels were determined from 35 normal subjects
and 33 stomach cancer patienis by Alomic absorption spectrophotometer.

The following results arc obtained :

Serum copper levels of stomach cancer patients were signilicantly increased than the
those of the normal controls, whereas serum Zn levels significantly decreased than those
of the normal controls(P<(0.01). Thercfore the copper to zinc ratio revealed a significant
increasc in cancer patients(P<0.01).

There was no sex and age difference in the serum Cu and Zn levels.

The serum protein and albumin levels were significantly lower in cancer patients(P<C0.01).
And the correlation analysis indicated that therc was no significant correlation between
serum Cu/Zn ratio and protein or albumin.

These data suggest that the serum Cu, Zn and Cu/Zn ratio may be used as a diagnostic

test in stomach cancer paticnts.

KEY WORDS : stomach cancer * copper * Zinc.
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Table 1. Sex and age distribution of swdy groups
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Aromic absorprion spectrophotometerZ o] &3

o ZFsgon, YA Axy ATE Y
2% A8 H98e Agetel WA 2 B

1:302 Hslg 5mle test tubed] Hol&
1.5ml €3 0.5mlE Ho] 2 42 & AAS.9 J
YA FHEE 2FAAT. o9 2Rzde
band mass 1.0pm lamp current 5.0mA slit width
820.0umg o™ wave lengthe Zno] 218.9nm,
Cue 324.7nmZE Slgch &3 e gollaro] ula})
18 me of ANFGE. B2 LYY AL
FEGE AseEth HE £94S 1000ppms)
Zn? Cu working solution® #}7} 0.1, 0.5, 0.5,
0.7, 0.9, L.oppme & 3 ¥sle ZA|H TEE
gagem, e o HBAkE Az BE
ALE-619] o Standard solution s =8 Z4sle &
2 anrve2HE FHW Cud Zng FIH=E
ppmE = E Fa3le A g Cugt Znw = (pg/dl)
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1. 3 protein®} albuminit 4]

Cecil spectrophotometer® ©] £3FH 2™, pro-
tein' D& Biuret A2t 5mlel] & & 0.1ml, albumin!®
£ B.C.G.AI2F 5mlol] B A 0.05mlE & 4 0] 37C 9]
water bathellA] 1023F & A17] & 22 B3
540nm&} 628nmol A =45l o)

Age Control group Case group
Male Female Total Male Female Total

Year Number
21—-30 1 1
31—40 6 1 7 3 2 5
41—50 9 4 13 3 2 5
51—60 3 7 10 13 2 15
61—170 3 2 5 2 6
71—80 1 1

Total 21 14 35 25 8 53

— 518 —



iy - FHY - e - JdE
Table 2. Serum copper, zinc concentrations and Cu/Zn ratio
Study group No. of subjects Cu Zin Ratio( Cu/Zn)
(ug/dD) (ng/dl)
Control group 35 116.62+ 32.18 88.00+ 2289 1.44£0.69
Case group 33 146.39+ 32 54 % 75.45116.95* 2.10+0.71*

Values are mean= 5.D.

* - Significantlv different from the control group at P<{0.01 bv T-test

5. 259 FAAE

2E ABE 54 Package program SPSS/PCT &
AMgste] HdE FE HAE Pt ¥4 2
FH= B B (ANOVA) R t-testol] 93] 9
FEg AFgFon FIA4 A5 L p<L0.05, p<l
001014 3t}
SR
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Cu/Zng) ¥ & £ 3 A3b= Table 29 2Tk Cudl
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1.254 A% =& g2 Jehdisick 22 Zno

He =2 F4kolo] 88.00ug/dl, L3=I7) 75.45
g/dlZ 11} ¢ %7‘]'/} Aadelel 0.3M 24 9
Aoz o GHERA T WA Cu/Zng
Bl BAgel 1.44+0.69, 2571 2102 0.712 A,
01—31-2]-01] AAX EA Cusmrl Z2716 1 Zn 5527}
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7k 4o, 91~110pg/dl $3F0] 152% 111~
130pg/dl =] 18.2%, 131~220ug/d]l $=F 0] 66,
7% 2 VER} 8T Y} B BES
s & 4 AU

Zn9] BEXE B0 B$ 48~128ug/dl Abo]
Qorv], 41~70ug/dl F=F°) 20%, 71~100pg/d]
F2Zo] 51.4%, 101~130pg/dl 2=F0] 28.6% =
EEx=o] AN2(Fig 2), ¢3xte] 29, 2% 9
A7} 48~120ug/dl 742 Gem, 41~70pg/dl =
Fol 48.5%, 71~100ug/dl £3o] 48.6%, 101~
120ug/dl F50] 3% 2 vEhY 9827 A4
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112,85+ 37.24)g/d]l ]} 0.8 7Zn T 5= Y
88.61+ 21.12ug/dl, 87.07+ 26.11pg/dlZ Cud} Zn
o TRt 25 dAeAM Frlee Age 3l
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Table 3. Sex difference in serum copper and zinc concentratons

Study group Sex No. of subjects Cu t-valuc Zn t-value
(ng/d) (ug/dl)

Male 21 119.14£ 29.02 88.61+21.12

Conirol group Female 14 112.85£ 37.96 0.56 NS 87.07x 26.11 0.19 NS§
Total 35 116.62+ 32.18 88.00+ 22.89
Male 25 147.37£31.96 74.55%17.73

Case group  Female 8 143,77+ 35.89 0.28 NS 7111 15.38 0.48 NS
Total 33 146.839L 32.54 73.45+ 16,93

Values are mean+ $.D.
NS : None Significantly different
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Table 4. Age dependent changes in serum copper and zinc concentrations

Study group  Age  No. of subjecis Cu F-value Zn F-value
(pg/dD) (pg/dl)

51—40 6 110.57+ 19.68 99.57+ 22,532

Conuol group 41—60 20 118.17+£37.71 0.14(NS) 83.43+ 922,78 1.530(NS)
61—70 7 118.00+17.88 92.80% 21.61
21—40 7 142.35+ 59.64 72.00% 14.96

Case group 41—60 25 154.85+ 31.07 2.30(NS) 76.00£ 19.11 0.67(NS)
61—70 5 125.71+ 22.96 67.42£10.93

Values are meanzt 5.D.
NS§ : None Significantly different

Hebe Age 9ot 3 Aolel sloiA fel
2 g

4. ¥ w2 Cust Ing ¥%

Table 4] A} o] Adele ZA$ Cuwx7t
81~4043= 110.57+ 19.68ug/dl, 41~604 Ale]=
118.17% 87.71pg/dl, 61~7042 Alol& 118.00%
17.88ug/dl o191 o v, Zne) 3 5% 27} 99.57+ 22,
32ug/dl, 83%.43+ 22.78ug/d]l, 92.80% 21.61ug/dIZ
ueht tholo mhet Cu} Zng) F5of B o7t
ggith ¢ #alel A% Cus st 21~404] ol 142.
33 89.64pg/dl, 41~604 o 154.85% 31.07pg/dl,
61~—80M o] 125.71+ 22.96pp/dl o] om, Zn
T Zbz} 72.00+ 14.96pg/dl, 76+ 19.11pg/dl, 67.
42+ 10.93ug/dlZ, 614 o] 2] L&z} AlA Cu
g]_ Zn ._-6:5'_ r_z'—. ob\r_}_- 71-5\_5].‘—' 7=13L_ 019}\9_1_}

Ax) olo dhat FelFel Aol Y

5. @AY proteing albuming] F&

Table 50 4] 8} zto| Proteini & A A¢l0] 7.08
+0.88g/dlo] . QFEA7) 6.45% 0.56g/dl2 o F
At B g9l $E7k 9902 U3k

o

o}c of¥

© 1 (P<0.01), albumin &= &Agle] 4.45+0.
79¢/dl o] 2, ¢F A7t 4.08%0.52¢/d12 FA] &
g2}7}h A Vel Fig. 3, 4014 9 2o] 2HY
protcin@ albuming] X oMz A
Qo1 2% WA wEH 0

6. Cu, Zn &%, Cu/Zns ¥} Protein, Albu-
minZte] AFHTA

Table 69418} Zro] Cug =9 &7}¢} protein,
albuminz T8 A4aAAr 992, Ins =g
protein, albuming =T AFBATL HFEHA
e oz vyt EF Cw/ing H|e pro-
teings 2 Alold = & AatgA st glsled, albu-
AL Cu/Zno Y7} ZolAFE oA

ov} el glolA H94L gR

o

[

Plasmail] &) Zng] 95% o] 4 o] ay-macroglobulin,
albumind @AEsld ekElm lon e A
free-cysteine, histidine, histamine 3 | ejstd 2

#x)0] 9= Ao BuHo ¢ltk Cu

T g} circu-

Table 5. Scrum protein and albumin concentrations in subjects

. Protcin Albumin
Subject Range Meant 5.D. Range Meant $.D.
(g/dl)
Control group 5.1~8.8 7.08% 0.88 2.9~6.9 4.45%0.79
Case group 53~78 6.45L£ 0.56%* 3.0~5.2 4,08+ 0.52%

*  Significantly different from the control group at P<{0.05 bv T-test
* : Significantly different from the conurol group at P<{0.01 bv T-test
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Table 6. Correlation analysis

Cu n Cu/Zn
Protein —0.046(NS) —0.084(NS) —0.026(NS)
Albumin —0.015(NS) —0.078(NS) —0.111(NS)

Values are r-ratio

NS : None Signilicantly different
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