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Effect of cryopreservation on bioactivity of cytokine induced Kkiller cells derived
from human cord blood after in vitro culture of different time

Wang Xiaoyan', Wang Xiang', Zhao Linghui', Zheng Yukun', Chen Jingxian', Shen Chongyang', Deng Hongmei', Zhang
Xiaotong' , Qi Julan', Zhang Rong’, Hai Quan'( 1. Chengdu Qingke Biotechnology ( Group ) Co. , Ltd. , Chengdu 610000,
Sichuan, China; 2. College of Basic and Forensic Medicine, Sichuan University, Chengdu 610041, Sichuan, China )

[ Abstract ] Objective:To observe the effect of in vitro culture of different time on proliferation, immunophenotype, cy-
totoxicity and cytokine secretion of human cord blood derived cytokine induced killer ( CIK ) cells after cryopreservation.
Methods: CIK cells were cryopreserved for 1 month after in vitro culture for 6, 9 and 12 d. The cell proliferation was de-
tected every 24 h when they were recovered and cultured for 72 h. The immunophenotype, cytotoxicity on A549 cells and
the secretion of IFN-y and TNF-a of CIK cells after recovery were detected by flow cytometry, CCK-8 assay and ELISA as-
say, respectively. Results: CIK cells, in vitro culture of different time before cryopreservation still showed a superior pro-
liferation activity after recovery, among which the proliferation of CIK cells in vitro cultured for 6 d before cryopreserva-
tion, was significantly higher than those in vitro cultured for 6 and 12 d before cryopreservation. The CIK cell counts were
([35.90 £1.67 ] x10°, [ 18.98 +2.13 | x10°%, and [ 11.76 £2.12 ] x10°, P<0.01 )in 6, 9 and 12 d cryopreserva-
tion groups after recovery for 72 h. After recovery for 24 h, the proportions of CD3 *CD56 " and CD3 " CD8 " cells in-
creased gradually in all the three 6, 9 and 12 d cryopreservation groups. Moreover, both two cell proportions in 6 d cryo-

preservation group after recovery for 72 h was the lowest. The cytotoxicity of CIK cells on A549 cells within 24 h of recov-
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ery in all the three cryopreservation groups was much low. However, their cytotoxicity increased considerably after 24 h.
The cytotoxicity of CIK cells on A549 cells in 12 d cryopreservation group was higher than those in the 6 and 9 d cryopr-
eservation groups. For example, the anti-tumor rate of CIK cells on A549 cells in 6, 9 and 12 d cryopreservation groups
after recovery for 72 h was ( [0.81+£0.09]%,[0.59+0.06 1% and[ 0.42 +0.08 |% , P <0.01 ). ELISA assay re-
sults showed that, the levels of IFN-y and TNF-« secreted by CIK cells increased along the recovery time in all cryopreser-
vation groups that had been in vitro cultured for various times. After recovery for 72 h, the level of secreted IFN-y in 6 d
cryopreservation group was higher than those of the other groups, and the level of secreted TNF-a in 12 d cryopreservation
group was higher than those of the other groups. Conclusion: In vitro culture of different time can influence the bioactivity

of cryopreserved CIK cells. However, the bioactivity can be restored after recovery for a short time, demonstrating that CIK

cells can be cryopreserved after in vitro culture for 12 d.
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Fig. 1 Effect of cryopreservation after in vitro culture
of different time on proliferation of CIK cells
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Tab. 1 Proportions of different cell subsets in un-cryopreservation CIK cells after in vitro culturel % )

Time
(/d) CD3*CD19~ CD3°CD19* CD3*CD4*CD8*CD3*CD4-CD8* CD3~CD56* CD3*CD56° CD8*CD28* CD8*CD28"~
L
0 70.90 £7.56 4.87 +4.36 60.00 £5.33 10.13 £2.52 10.07 £2.06 0.40+0.26 10.23 +1.43  3.39 +0.81
3 77.13 £10.54 1.93 +1.83 45.17 £5.23 8.83+1.55 5.46£1.94 0.50+0.36 10.43+2.32 2.33+x1.40
6 94.27 £3.12  0.27 £0.15 63.73 £2.40 36.70 £6.08 1.53+£0.31 1.07+0.67 22.03+8.16 1.20x0.66
9 97.03+1.62 0.10+0.10 55.80+£10.09  41.97 £7.00 1.10£0.66 11.53+6.94 30.13+5.01 11.97 +5.58""
12 92.23 +6.12 0 38.57 £6.71 43.13 £9.07 4.23+0.99 18.00+2.52 40.10+10.66 2.47 +1.29
15  97.00+2.19 0 32.83£13.61  52.10+11.55 2.07+2.25 30.03 +13.12 50.10+12.36 3.30+1.75
18  95.93+0.98 0 27.20 £2.61 66.73 £2.47 2.53£1.12 37.20+12.17 54.40+11.44 3.07 +1.36
21 93.03£2.85 0.07+0.06 21.80 £10.77  54.63 £8.02 3.17+0.93 44.50£13.45 9.93 £2.28°747.83 +7.25""
" P<0.01 vs 18 d group
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Fig.2 Effect of cryopreservation after in vitro culture of different time on immunophenotypes of CIK cells

*P<0.05," * P <0.01 vs previous or next time point; P <0.05,%*P <0.01 vs 9 or 12 group
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Fig. 3 Effect of cryopreservation after in vitro culture
for various times on cytotoxicity of CIK cells
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