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The Synergistic Effects of Allicin on 5-Fluorouracil Against Hepatocellular Carcinoma and Its
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ABSTRACT Objective To investigate the effect of allicin on enhancing the sensitivity of hepato-
cellular carcinoma cell line SMMC-7721 to 5-FU and its possible mechanism. Methods Allicin and Calci-
um folinate (CF) at different concentration were used as chemotherapeutic sensitizers of 5-FU to inter-
vene human HCC SMMC-7721 cells. Human HCC SMMC-7721 cells at the logarithmic phase were randomly
divided into the blank control group, 5-FU (100 mg/L) group, low concentration allicin (25 mg/L) + 5-FU
(100 mg/L)group, middle concentration allicin (50 mg/L) + 5-FU(100 mg/L)group, high concentration alli-
cin (100 mg/L) + 5-FU(100 mg/L)group, low concentration CF(5 mg/L) + 5-FU(100 mg/L)group, middle
concentration CF (10 mg/L) + 5-FU (100 mg/L ) group, and high concentration CF (20 mg/L) + 5-FU
(100 mg/L)group. CCK-8 was used to invest the cell proliferation ability of each group, and the inhibitory
rates were calculated. According to the results of CCK-8, we chose the best concentration to complete
the study. Flow cytometry (FCM) was used to detect the cell cycle in each group, and to observe the cell
cycle arrest effect. Hoechst 33258 staining was conducted to testify the cell apoptosis, and the apoptosis
rates were concluded by cell counting. The expression of proteins which were closely related to the induce-
ment of multidrug resistance like P-glycoprotein (Pgp) and multidrug resistance-associated protein-1
(MRP-1) were determined by Western Blot. Results Compared with 5-FU group, the allicin in low, medi-
um and high concentration all had the synergistic effect in inhibiting the growth of SMMC-7721, while the
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high concentration of allicin combined with 5-FU group had the most obvious inhibitory effect on the cell
growth (P <0.05). We chose high concentration allicin + 5-FU group and middle concentration CF + 5-FU
group to complete study. All the groups could block the cells in S phase, but the high concentration

allicin + 5-FU group was most obvious, and also showed the obvious G2/M phase cell block effect (P <

0. 05). The high concentration allicin +5-FU group showed the more obvious effect on inducing the cell apop-

tosis, and could reduce the expression level of Pgp and MRP-1 (P <0.05). Conclusions

Allicin can en-

hance the sensitivity of hepatoma cell SMMC-7721 to 5-FU. The mechanism may be related to allicin lower-

ing the expression of Pgp and MRP-1 of SMMC-7721 and reversing drug resistance. Allicin has G2/M phase

blocking effect and may play a synergistic role with 5-FU.
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