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Abstract: In this study, the relationship between selenoprotein concentrations in blood and stomach cancer have
been searched for Korean. The concentration of each selenoprotein in blood serum was analyzed and the
correlation between the concentration and stomach cancer was studied to find a potential for using Selenium
as a biomarker. In concentration determination, a simple calibration curve method was used with the monitoring
of m/z 78 without the use of solid phase extraction. This is a lot more simple than the method using SPE
with post column isotope dilution. The result obtained from the analysis of CRM BCR-637, 72.20+3.35 ng-g”!, showed
similar value of reference value (81+7 ng-g™). The total concentration of Se for the controlled group,
cardiovascular patients group, was 105.70+21.20 ng-g™'. This value was the same as normal healthy person
reported earlier. Each selenoprotein concentration of GPx, SelP and SeAlb was 26.12+7.84, 65.15£14.50,
14.4346.99 ng-g”, respectively. The distribution of each selenoprotein was 24.7%, 61.6%, and 13.7%, which
was similar to the normal person. The result of stomach cancer patients, the total concentration of Se was
76.11428.12 ng-g”' and each concentration of GPx, SelP and SeAlb was 15.4149.01, 50.83+17.91, and
9.87+5.21 ng-g™, respectively. The total and each selenoprotein concentration level showed significant decrease
for the stomach cancer patients. The level of decrease was 41.0% for GPx, 22.0% for SelP, and 31.6% for
SeAlb. However, the distribution of each selenoprotein was not much different. Either total Selenium or each
selenoprotein could be used as a possible index for the diagnosis of cancer. However, in age group study, it
is shown that young age group (30's-40's) did not show much difference.
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Table 1. Characteristics of patients and controlled groups

Age group Stomach cancer Control group
(years) group (No.) (No.)
31-40 2 3
41-50 2 4
51-60 4 4
61-70 5 5
71-80 4 4
81- 3 0
Total 20 20
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Table 2. Operating conditions of ICP/MS used in the experiment

Myungsun Park and Yong-Nam Pak

Table 4. AF-HPLC separation conditions

Plasma Parameters

Analytical column

Heparin Sepharose and Blue Sepharose
(1 mL each)

Injection volume
Flow rate
Mobile phase A

100 ul.
1.00 mL min™

RF power 1600 w
RF matching 1.70 v
Sample depth 6.0 mm
Carrier gas 1.00 L min'
Ar/O, makeup gas 0.18 L min™!
Sampler and Skimer Ni 1.0 and 0.4 mm id
H, Gas 5.0 mL min™'

Zto] E|AY torch injector’} BH]E 59 A7 A
g ¢ OB Z A0, EFF 1A (Ar 80%, O, 20%)E
makeup gasZ A3t BAE AFSIAI A T Ar/0,9]
F& 0.18 L min"'2 A 3FATh ICP/MS2] A 7]7]
ZAE o9 Table 29 297519
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ArRRI7HE Fofof gt AW FH A4 340l
old AR FAHEANAME miz 788 AHE-5t] HFslE
2 omz 79¢ 802 AET a7t g =W 44 o
ZHEEHA Eh vmA] Al $994E SHEe
AL SeHe| AARIE FA st BA3L7] 913 Aol
ARvE T3] 4% 939 A7I7F W] A
o] o] FHLLES W dE3Nek tRE 7P F
< ABAZRL 0.1 28} 93T g e AFE AR
SHATh th2] Table 39 Q.oFstsiTt.

Ay =i dS 22]38t7] 913 Heparin Sepharose
(HEP, 7mm x 25 mm, 1 mL, GE Healthcare Life Science,
Sweden)®} Blue Sepharose (7 mm x25 mm, 1 mL,
GE Healthcare Life Science, Sweden, =5 ¥ 2 =F2h)
o] F N9 affinity columng AF&3FS T ol 54
equilibration buffer= 0.05 M Ammonium acetate &<}
S WEO pHE 7.002 W3o] AFE-3}9 L, elution

buffer= 1.5 M Ammonium acetate &S THEo] pH

Table 3. Data acquisition parameters used for HPLC ICP/MS

Integration time (per point) 0.1s

Peak pattern TRA (1)
Acquisition mode Time resolved analysis
Monitored isotope m/z 78

(equilibration buffer) 0.05 M Ammonium acetate, pH 7.0

Mobile phase B

(elution buffer) 1.5 M Ammonium acetate, pH 7.0

5 7.002 o] ALE-3Slth B4 Hof 304 ©]%
sonication 38 A% 2™, equilibration bufferE 1.00
mL min"' 2.2 308 F%= Z#FUtl. AF-HPLCS|
] 27L& Table 4 YERAATH.

23. Mguy

Y NE &9 dyeadg Fg ¢ FHsr]
$3Fe] Heparin sepharose (HEP)$} Blue sepharose
(BLUE) 28 <% six-way valve® AZA3IAth WA

|

)
Qm

GPx¢} ¢RRle HF AEE ol &3 Y9 45,
ad BEE 99 Ao sEEETY 27U &
A3t A A8 &9 A= dudS 25k
Injection volume & T & FFE 98 HFH =
S AAYsty Ay =awds 228353t CRM

il
. <
SPES] &< ¥<I37] $8] SPEE A&-3te] 7H4]
8208 AAS A E9 SPEE AME3HA] 22 A=
2 7 E FH] e

3R @A BAT &3] S A H
Aol Ay egdwde] F8 WS Human serum

CRMe A o] e e ge] #e) gyt Stk

X
g2 2 dAfoAae A8 &4
0.45 um ZETF FHA|A £
Ao g sttt AABFAAHLS Se(Vl) E ,
10, 25, 50 ng.g'& AF&3ted HPLC ICP/MSel ¢
sted A5 9} 22 HFE AXA steH, EA
744 2918 IEsle] Se T F die] WAS AN
st} AABFAES 238kt

R bl

op
2
Lo

3. & « n#

A
= -1 2
o3 FFAE Fstaa IAY FE(SPEyS AHS
slelch. Wl SPES AMEA] kom WA A RFe)

Analytical Science & Technology



A study of relationship between stomach cancer and selenoproteins in Korean human blood serum 421

Bro] AAE A gornz FEAdA YA == “BrH
o o]ste] ¥Sedl] FF7H ] AVIA Bt wEkA] 2
Ao e mz 78 WS EUE T Z A miz 802

SEAT 2 A

v A 3k BrHO| )3 55
TFAM m/z 769 ZAF-N=
AE YAFTCIY 98 BF A0l

71 Agsitia Basisinh 28 7P e =2
m/z 805 AHE-3HH 2

o5k A A7F 5ol E AT

et o
&
g'g 1

o
£
Rl
24
oy

et _Ilm o, —lN' = =1
0y

2
>,
il
fr
N

ol
to
sl
o
W= 1o @
ot

3.1. CRMe| &4
CRMS] BCR-637< t)A o2 3] SPEE A}43}o]
ol Waflo]2ES A AT Aot 28A 2 A
£ Hlwste] Bokth AAY FEE AMEEHA &%t

o] A= 7220 ngg ' CEA UERGOH ALE
AL Wl 71.08 ngg 'St 2 Aot glgernz B
ATelX= SPES AHE-3HA] ZUTE SPEE AHE-3HA|
23l CRMO] tjgt &A1& s A& th59 Table 5
oﬂ /\101 l_c-ol—r/],

ADE & uo] B 7k v2AT 95%2 F
FEOZ B g FAXoE Py &
Hog A sgﬁ%owﬂaé SPEZ A}&-3]
2ES AAT T & <

o glo 4o do

Y92 Mo FFA=d miz 788

Table 5. Selenoprotein concentration in Human serum CRM
without using SPE (unit; ng * g™

Experimental data Certified Se Level

Non-retained

(GPx + eto) 11.95+1.04

SelP 49.21+1.84

SeAlb 11.03£2.04

Sum of species 72.20%+3.35 81+7
n=3

average+95% CI
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5 of @} & AT E

]_
AAFAYORE ST £ ASE Friy Bey

32. PISfEA BIAIRO CiEh M2l e
) 2=0] Ay dhoe] = %
o FATLOR "‘51—7] 23 3z}
A stk w5

=2 It Uy = g A )

=1
=

)
o o 1%

[o

Shato] g2 WA o5 of
AFE duke] 7A74e sl A oA o] AYE
wate] Hokth M At B 702
A Ayl FY A= duj o] S
oF 110 ngg”! ZAHEAN AW ddw FH3 £
of AMEE tiE#d =37 Ao $AE9
5.70 n gg Slgbs Aol gles & 5 ATk S
$7] de s2r 93 & e Addedde &
3 Anielel] gk 3o} thEA] gt
Aot FhAte] A ol e A ewhulAo] F
2 76.11 ngg™ OEH 2ot v wate] & wfof wi
¢ 2SS & T AT 95% T A FE

ol
Y

M

o

),

it
N
Oy
rlot
o

¢

Table 6. Comparison for concentrations of each selenoprotein of stomach cancer and comparison groups

Controlled group

Stomach cancer Se Level of healthy person

GPx + etc 26.12t7.84 15.41£9.01
SelP 65.15+14.50 50.83+17.91
SeAlb 14.43+6.99 9.87+5.21
115.0+3.5%°
Sum of species 105.70%£21.20 76.11£28.12 89.4+7.0"7
109.4+20.07 2!

n=20 (3 runs for each sample), concentration in ng-g™’
averaget 95% CL
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Se, "Se =& Ses U AElF SAULE A}
|al= WHEC|H.

B X = GPx 20.0%, SelP 67.0%, SeAlb 13.0%%
CRMo|Y #317] A3 3kx} 3 &l = At
o] Bxol fASIY A 23 vlwE uf
T 7t 38 A g ke B dxs)
A FAaAL, AT =E GPxE 41.0%, SelP
22.0%, 28] 3 SeAlbE 31.6%SF SelP7} 713 ZHA|
HAEH AL GPx7t 7HE Bol A& 7 FE
WAz Fago )3 Fro] HE o9 Fig 19

140 -

120 4

100 -

Se (ng.g %)

controlled

M stomach cancer

20 I
o N g

Sum GPx SelP SeAlb

Fig. 1. Comparison of total each selenoprotein in blood
serum for stomach cancer and controlled groups.
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3.3. Lo|ed ZA}

Qo ot Azl o) W PFo] Bad

el e Yoo e Aewe] P 3L =
Song 5% oJg EF AdlE Tk AHAde ARSFARL 2 AFE v Table 73 8 2 Fig. 201 W
DA AT B 29 116.8 ngmL el ER AT
el FAEe] FEE 1102 ngmL 24 7 S A BERe T IF Aol SAE Aol
shael zole ol ek, AR APt 9 HelFy dEAdagel 4 BEE AN RE
ol M= thE F Jlon Folurt £43H5 <l w4 ol E o A= &tk A& ZH(30-50tH) oA
X & wo] dalE TFS S5 Hste Songs = F gl H 2polE BAFA YA ot 50
o) ALET YW AAFFEIWOA T A o o FHEE(0HE ol 7k §12) 70t Ei= 80t)
Table 7. Concentration of selenoproteins for control group with age (years)
Age GPx SeAlb Total
31-40 3 31.4314.71 57.97£16.87 9.4411.54 98.841£22.02
41-50 4 33.31+7.70 83.41+3.73 17.31£5.46 134.43+5.82
51-60 4 16.48+£2.50 62.201£12.31 19.02+7.20 97.70£20.55
61-70 5 27.84%2.76 59.96£9.02 8.17+£3.57 95.97£10.13
71-80 4 22.05+4.23 61.71+8.55 18.53+5.52 102.29+11.12
Average 26.12+7.84 65.151£14.50 14.431+6.99 105.70£21.20

Table 8. Concentration of selenoproteins for stomach cancer group with age (years)

Age GPx SeAlb Total
31-40 2 25.94+1.73 61.291+19.06 6.21+1.55 93.441+32.34
41-50 2 26.87£1.45 77.45+3.85 22.98+1.69 127.3014.08
51-60 4 6.72£1.19 441511227 10.92+2.84 61.791t15.23
61-70 5 19.76£3.37 56.34+16.60 8.46+1.47 84.55+18.67
71-80 4 11.70+7.09 43.091£12.10 6.9814.00 61.77£17.33
81-90 3 10.07+£4.52 36.13£8.95 8.391+0.66 54.59+13.97

Average 15.41£9.01 50.83+£17.91 9.87£5.21 76.111£28.12

average= SD, concentration in ng-g™' (20 sample, 2 runs for each sample)
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Age (year)

Fig. 2. Comparison of total selenoproteins in blood serum
for controlled and cancer groups with age.
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