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Synergistic Anti-Tumor Effect of Sodium Dichloroacetate and Chloroquine
and Recombinant Virus Expressing shRNA of Integrin Subunit *

LI Jia-bing, ZHAO Fa-xue, HU Xiao-yu, CHEN Mu-wen, QIU Yu"
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ABSTRACT Objective: To explore the synergistic antitumor effect of sodium dichloroacetate and chloroquine and recombinant
adenovirus expressing shRNA of integrin subunit g3, 85. Methods: Subcutaneous xenografts of hepatocellular carcinoma cell line HepG2
was established to detect the inhibitory effect of recombinant virus expressing shRNA of integrin subunit B3, 85 combined with sodium
dichloroacetate and chloroquine in vivo. Immuno-histochemical experiments were further performed to investigate the effects of the
combination on tumor angiogenesis, tumor cell apoptosis and proliferation. Results: Chloroquine alone demonstrated weaker inhibitory
effects on growth of transplanted tumor of hepatocellular carcinoma cell line HepG2 than sodium dichloroacetate or the combination of
sodium dichloroacetate and chloroquine. And the mice can tolerate chloroquine well. Moreover, the loss of weight caused by the
tumor-bearing mice was also alleviated. Adenovirus expressing shRNA of integrin subunit 33, B5 also showed little inhibitory effect on
tumor growth. However, the combination of sodium dichloroacetate and chloroquine with the adenovirus expressing integrin sShRNA
significantly inhibited the tumor growth. Moreover, the effect of adenovirus expressing integrin shRNA on mouse weight was attenuated
by the combination. The results of HE staining showed that the cell structure of each group has been damaged after administration. CD31
and Ki67 staining showed that the proliferation of tumor cells was reduced simultaneously after administration. TUNEL staining showed
that apoptosis of each group increased after administration. Among them, the combination of sodium dichloroacetate, chloroquine and
recombinant virus expressing shRNA of integrin subunit 33, B5 was the most significant. The results demonstrated that the combination
of sodium dichloroacetate/chloroquine/integrin 33 and 35 shRNA adenovirus had a significant anti-tumor effect. And its mechanism is to
reduce tumor micro-vessel density, inhibit tumor cell proliferation and increase tumor cell apoptosis. Conclusions: Sodium
dichloroacetate and chloroquine combined with adenovirus expressing shRNA of integrin subunit 33, 35 can obtain a better anti-tumor
effect. The study provides new insights into the design and application of the combined medicine.
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Fig.1 Effect of CQ and DCA on HepG2 xenograft tumor growth

Tumor tissue were implanted subcutaneously into female athymic nude mice (4 weeks old). Treatment with CQ and DCA after implant was started when

average tumor volume reached approximately 100 mm?®. The mice were intragastric filled by CQ and DCA.

Tumor volume was calculated (tumor volume = tumor length diameter x tumor short diameter2x0.5).

Note: Data are expressed as x + SEM, n=5. ¥P<0.05.
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Fig.2 Effect of CQ, DCA and integrin shRNA on HepG2 xenograft tumor growth

Tumor tissue were implanted subcutaneously into female athymic nude mice (4 weeks old).

Treatment with CQ, DCA and integrin shRNA after implant when average tumor volume reached approximately 100 mm?®.

Tumor volume was calculated (tumor volume = tumor length diameter x tumor short diameter2x0.5).

Note: Data are expressed as x+ SEM, n=5. *P<0.05, **P<0.01, ***P<0.001.
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