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ABSTRACT. Selenoproteins,in Korean blood serum, GPx, SelP, and SeAlb were separated and determined with the use of
HPLC-ICP/MS. Deuterium was used as a collision gas and affinity column with ammonium formate was used as an eluting
solvent for the accurate quantitation of selenoproteins in human blood serum. Certified reference material BCR 639 (133+12
ng g) was tested for the accuracy and the result was satisfactory 130+6 ng g'. Blood serum for the rectal cancer and con-
trolled groups were collected and analyzed to give 84+27 ng g, and 11928 ng g!, respectively. The difference was statisti-
cally obvious when t-test was performed (tea 4.93 > tosy 2.04). The decrease for cancer group was more obvious for female and
aged group. The distributions of three selenoproteins were similar with each other, which means rectal cancer group did not
show any specificity for any selenoproteins. As cancer developed, GPx showed a slight decrease but not obvious while the total
concentration was increasing particularly at the second stage of cancer.
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Table 1. Experimental conditions for HPLC ICP/MS
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ICP/MS condition

Integration time (per point) 0.1s

Acquisition mode Time resolved analysis

Monitored isotopes 76,78, 80

Repetition 1

HPLC condition

Column HEP (7 mm*25 mm, 1 mL), BLUE (7 mm*25 mm, 1 mL)
Injection volume 100 pL

Flow rate 0.9 mL min™

Mobile phase A (equilibrium buffer)
Mobile phase B (elution buffer)

0.05 M Ammonium Formate
1.5 M Ammonium Formate

Table 2. Distribution of age for rectal cancer group & control group

Age Group, Rectal cancer group, Control group,
(years) (No.) (No.)
41~50 2 4
51~60 5 7
61~70 7 6
71~80 13 4
81~90 3 4
Total 30 25
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Figure 1. Change of sensitivity due to concentration change of
mobile phase for (A) Ammonium acetate and (B) ammonium
formate. (A); 0.05 M mobile phase used for 0~6 min and 12~18 min
while 1.5 M was used for 6~12 min and 18~23 min. (B); 0.05 M
mobile phase used for 0~5 min and 21~27 min while 1.5 M used
for 5~21 min and 27~35 min.
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Table 3. Comparison of Selenoprotein concentrations in Korean
blood serum for rectal cancer & control groups

Se,ng g’
Control group Rectal cancer group
(n=25) (n=30)
GPx 26+7 18+5
SelP 78 £21 56 +21
SeAlb 15+5 10£3
Total Se 119+28 84 +27
Average age, years 63+13 68+ 11
% of male 48 70
Average + SD.
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Figure 2. Comparison of Selenoproteins for rectal cancer and
control groups.
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Table 4. Comparison of Selenoprotein concentrations in Korean
blood serum for rectal cancer & control groups by gender

Se,ng g’

Control group Rectal cancer group

Male Female Male Female

(n=12) (n=13) (n=21) (n=9)

GPx 26+7 26+6 18+4 16+5
SelP 83+24 74+ 16 61+22 46+ 16
SeAlb 15+6 15+4 11+3 9+3
Total Se 124 £33 114 +22 90 + 26 71+23

Average + SD.
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Table 5. Comparison of Selenoprotein concentrations in Korean blood serum for rectal cancer & control groups with ages

Se,ng g’
Age f;r(;up, Control group Rectal cancer group
Y 31~50 (n=4) 51~70 (n=13) Over 71 (n=8) 31~50 (n=2) 51~70 (n=12) Over 71 (n=26)
GPx 25+7 25+7 27+6 24+ 1 20+ 4 15+4
SelP 86+ 16 79+ 24 74 +£20 97+33 59+13 49+ 18
SeAlb 17+£3 166 13+£2 161 12+3 8+2
Total Se 127+£20 119+ 34 114 £21 137+ 33 91+21 73+£20
Average = SD.
160 Meonirol  icancer opxlof whet A ekl A o] Firi= 2 7HA(127 ng g ol Al
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Figure 3. Comparison of selenoprotein concentrations for age
ranges.
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Table 6. Concentration of selenoproteins for rectal cancer group
with cancer development stage

Se,ng g’
stagel (n=10) stage 2 (n=10) stage 3(n=10)
GPx 20+ 4 17+5 16+5
SelP 51+13 60+21 51+18
SeAlb 10+£2 11+4 104
Total Se 80+ 17 88 +27 78 +25
Average + SD.
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Figure 4. Comparison of selenoprotein concentration by rectal
cancer stage.
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