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[Abstract] Objective To determine the effect of Radix Angelicae Sinensis and Radix Hedysari (RAS-RH) on
radiosensitivity of human liver cancer H22 cells to heavy ion ?C°" and its possible mechanism. Methods The
experiment involved a comparison of proliferation of H22 cells (detected by CCK-8 assay) between four groups:
control, drug (RAS-RH), radiation, and combination (RAS-RH+radiation). H22 cells were treated with different
doses of radiation alone or radiation followed by RAS-RH. The radiation enhancement effect of RAS-RH on H22
was detected by Colony forming assay. The effect of RAS-RH on the apoptosis of H22 cells was detected by flow
cytometry. The influence of RAS-RH on the expression levels of related protein Survivin and Caspase-9 was
investigated by Western blot. Results RAS-RH inhibited the proliferation of H22 cells, with a time and dose
dependency Cinhibitory concentration 20% (IC, ) = (117. 60 £ 2. 15) mg/LJ. The survival rate of H22 cells
decreased significantly with the increase of heavy ion '*C°". The two survival curves produced by the Graph Pad
Prism 5. 0 software were clearly separated. The combination group demonstrated smaller shoulder area at low
dosage and lower survival rate of cells compared with radiation group, with a sensitization enhancement ratio (SER)
of 1. 39 £0. 07. The combination group (100 mg/LL RAS-RH + 2 Gy) had higher apoptosis rate and Caspase-9
protein expression level, and lower Survivin protein expression level, compared with other 3 groups (P<C0.01).
Conclusion RAS-RH has radiation sensitization effect on human hepatocellular carcinoma H22 cells. The

mechanism may be related to down-regulation of Survivin protein expression and up regulation of Caspase-9 protein

expression,
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Fig 1 RAS-RH induced proliferation inhibition on H22 cells
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Fig 2 Fitting H22 survival curve according to linear two order
equation
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Table Parameters of H22 cells in a single-hit multitarget model under

different conditions

. Combination group
Radiation group N 8rout

Parameter (2 Gy (l(iqol—irfél‘(jlj?sf P
SF2 0.539 040.122 0 0.387 7£0.091 4 0.015 18
SER 1.00 1.3940.07 0.013 87
a 0.293 0£0.00 2 0.513 7£0.020 0 0.005 51
B 0.018 0£0.011 3 0.023 940,030 0 0.008 24
a/B 16.278 0+2.145 0 21.493 0£0.420 0 0.009 27

SF2. Survival fraction under 2 Gy radiation; « : Cell death produced by
single clicking; B: Cell death produced by cumulative damage; SER:

Sensitization enhancement ratio
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Fig 3  Detection of Survivin and Caspase-9 expressions by Western
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