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Abstract: Objective To explore the effect of Kupffer cells (KCs) secretion on HCC cells after cryoablation
and its mechanism. Methods Sixteen groups were divided: 37°C control group, three hypothermia
groups(0°C, 5°C, 10°C), freeze-thaw necrotic substances group, three combined stimulation group and 8
parallel groups for each group. In the 8 parallel groups, pyrrolidine dithiocarbamate(PDTC) was added, and
the final concentration was 100 umol/ml. The concentration of TNF-a, IL-13 and INF-y in 16 groups of KCs
supernatant were determined by Elisa method. The expression of NF-kB protein in each group was detected
by Western blot. Results The secretion of inflammatory factors TNF-a, IL-1p and INF-y increased after
combined stimulation of KCs with hypothermia and freeze-thaw necrotic substances (P<0.01). The combined
stimulation of low temperature (0°C, 5°C, 10°C) and freeze-thaw necrotic substances in the three groups
showed superposition effect. Hypothermia stimulation had no significant effect on the expression of NF-
kB protein (P>0.05), but the expression of NF-kB protein in the combined stimulation group and freeze-
thaw necrosis substances group were significantly up-regulated (P<0.05). Treated with NF-kB inhibitor, the
expression of NF-kB protein and the secretion level of inflammatory factors did not change significantly
among 8 parallel groups (P>0.05). The concentrations of TNF-a, IL-1B and INF-y were positively
correlated with the expression of NF-kB protein in the culture medium of KCs (»=0.870, P=0.000).
Conclusion Freeze-thaw therapy could enhance the function of KCs secretion cytokines, and to a certain
extent, it could induce inflammatory response and eliminate tumor cells. The secretion function of KCs may
play a role through NF-«xB signaling pathway.
Key words: Cryoablation; Kupffer cells; Secretion function; Liver cancer
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Table 1 Test results of secretion function of Kupffer cells (KCs) without inhibitor
Girouiis TNF-o concentration(pg/ml) IL-1B concentration(pg/ml) INF-y concentration(pg/ml)
1h 2h 3h 1h 2h 3h 1h 2h 3h

Control group 4.964 4.188 4.963 7.943 6.492 7.841 12.471 10.258 12.389
0cC 5.967 9.195 13.930 9.548 14.252  22.010 14.990 22.519 34.776
5C 5.975 8.085 12.598 9.560 12.532  19.905 15.009 19.801 31.450
10°C 4.660 7.106 11.431 7.457 11.015  18.062 11.707 17.403 28.538
Frozen necrosis 6.467 9.380 16.341 10.348 14.540  25.819 16.247 22.973 40.796
0°C+Frozen necrosis 6.602 13.407 19.672 10.563 20.782  31.082 16.584 32.836 49.110
5°C+Frozen necrosis 6.077 12.054 18.663 9.723 18.684  29.487 15.265 29.521 46.590
10°C+Frozen necrosis 5.271 10.839 17.896 8.434 16.801  28.276 13.242 26.547 44.677

X2 BWFIFIERKCsH BINEENIK LR

Table 2 Test results of secretion function of KCs with inhibitor

TNF-o concentration(pg/ml)

IL-1B concentration(pg/ml)

INF-y concentration(pg/ml)

Groups

1h 2h 3h 1h 2h 3h 1h 2h 3h
Control group 4.689 4.855 4.630 7.502 7.672 7.362 12.004 12.199 11.631
0C 5.414 5.814 5.355 8.663 9.186 8.515 13.860 14.605 13.454
5C 5.323 5.562 6.016 8.518 8.788 9.565 13.628 13.972 15.112
10C 5.147 5.973 5.121 8.236 9.438 8.142 13.176 15.006 12.865
Frozen necrosis 5.357 5.551 5.492 8.571 8.770 8.733 13.714 13.945 13.798
0°C+Frozen necrosis 5.227 5.419 5.501 8.364 8.562 8.747 13.382 13.614 13.821
5%C+Frozen necrosis 5.774 4.891 5.605 9.239 7.728 8.912 14.782 12.287 14.082
10°C+Frozen necrosis 4.957 5.797 6.001 7.931 9.160 9.542 12.690 14.564 15.076
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Figure 1 Expression of NF-kB protein in group without

cold cold+0°C cold+5°C cold+10°C.

inhibitor
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Figure 2 Effect of inhibitor on expression of NF-kB protein
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Figure 3 Expression of NF-kB protein
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