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Effects of Angelica sinensis polysaccharide on the biological characteristics and
cytotoxicity-enhancing activity of CIK cells

Chen Jixiang, Bai Hai, Ou Jianfeng,Zhao Qiang( Department of Hematology, Lanzhou General Hospital of Lanzhou Military
Area Command, Lanzhou 730050, Gansu, China )

[ Abstract ] Objective:To characterize the biological features of Angelica sinensis polysaccharide ( ASP ) and evaluate its
effect on the proliferation, immunotype and cytotoxicity of cytokine induced killer cells ( CIK ) derived from human periph-
eral blood mononuclear cells ( PBMCs ). Methods: PBMCs were obtained from healthy adult donors and induced to differ-
entiate into CIK cells with interferon-y ( 1 000 [U/ml ) and anti-human CD3 ( 50 ng/ml ). CIK cells were then treated
with ASP every 3 days at 0, 12.5, 25, 50 and 100 pwg/ml, respectively. At 10 days after treatment, the number of CIK
cells was counted by computer-based cell counter, the proportion of CD3 *CD4 ", CD3 "CD8 " and CD3 " CD56 " cells
were analyzed by flow cytometry , and the cytotoxicity of CIK cells were tested by CCK-8 method. Results: At the end of
16 day treatment, above 90% of CIK cells remained viable in all treatment groups, and the proliferative activity was
significantly higher ( P <0.05 ) in CIK cells treated with 100 pg/ml ASP ( 56.98 +3.00 ) x 10° than in cells treated with
0 pg/ml ASP (43.81 +2.14 ) x 10°. While the CD3 *CD56 * cell ratio was significantly increased ( P <0.05 ) in CIK
cells treated with 50 pg/ml ASP (26.65 £3.71 )% or 100 pg/ml ASP( 28.36 +4.28% ) as compared with the control
(20.75 +£3.56 )% , there were no statistical differences in the proportion of CD3 *CD4 ™ or CD3 *CD8 * cells among the
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different groups ( P >0.05 ). The cytotoxic activity of CIK cells against K562 cells was significantly increased ( P <0.05 )

after treatment with 100 wg/ml ASP as compared with 0 pg/ml ASP at an effector-target ratio of 40: 1 ( 84.19 £5.88 )%
vs( 8.05 +£5.95)% , 20:1(76.69 £6.54 )% vs (64.55 £9.44 )% or 10:1(72.32 £9.22 )% vs (61.45 +8.22 )%.

Conclusion: Angelica sinensis polysaccharide can enhance the proliferative and cytotoxic activities of CIK cells in dose-

and time-dependent manners.
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Fig.1 Effect of ASP on morphology of CIK cells derived from PBMC( d 13 J x100 )
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Tab. 1 CIK cells proliferation in different culture time points ( x10° )

Group d4 d7 d 10 d13 d 16
A 0.4+0 0.87 £0.11 4.12+£0.12 11.47 £1.21 43.81 £2.14
B 0.4+0 0.90 £0.10 4.13+£0.12 12.09 £1.64 44.05 £2.06
C 0.4+0 0.93 £0.07 4.21 £0.18 12.26 £1.04 45.68 £2.27
D 0.4+0 0.98 £0.15 4.35+0.12 13.22 +1.54 51.07 £3.19°
E 0.4+0 1.25+0.13 4.52+0.16" 16.70 £ 1. 12" 56.98 £3.00"

" P<0.05 vs A group at the same times
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Tab. 2 Proportion of main effector cell phenotype

in all group on day 16( % )

Group CD3*CD4* CD3 " CD8 * CD3 " CD56 "
A 15.91 £4.12 78.23 £5.45 20.75+3.56
B 17.24 £4.03 80.98 £5.27 21.67 +£3.08
C 17.56 £4.25 81.91 £5.14 23.19+2.86
D 16.96 £5.05 80.51 £6.29 26.65+3.71°
E 16.78 £5.04 79.62 +6.85 28.36+4.28"
P <0.05 vs A group
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Tab. 3 Comparison of CIK cells and different concentrations of ASP-induced CIK cells killing activity under
different effector-target ratio to K562 cells on day 16( % )

Effector target ratio A B C D E
10:1 61.45 £4.22 61.75+2.86 63.11 £3.91 65.11 £1.49 72.32£2.22
20: 1 64.55 +1.44 63.67 £2.51 67.58 £1.54 70.62 £1.90 76.69 £1.54"
40: 1 68.05 +1.95 68.32 +3.34 75.32 £3.77 80.44 £0.71° 84.19 +0.88"

"P<0.05 vs A group
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