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Anaerobic Bacteria—Mediated Tumor Microenvironment—Responsive Nanopar—
ticles Enhance the Therapeutic Efficacy of Lung Cancer
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[Abstract] Objective Traditional chemotherapy drugs are unable to maintain high concentration in the tumor , which leads to the
reduction of clinical efficacy of lung cancer and serious side effects. The purpose of this study is to develop a novel nanodrug mediated
by anaerobic bacteria to increase the drug concentration in tumor tissue and improve the therapeutic effect. Methods A degradable poly-
mer was synthesized and doxorubicin nanoparticles (Ab—DOX-s—NPS) modified with Bifidobacterium infantis (Bi) antibody were pre-
pared. The morphology, drug release behavior and cell uptake were characterized in vitro. An A549 lung cancer—bearing mouse model
was established to evaluate the effect of the nanoparticles on inhibiting tumor growth and to investigate their toxic and side effects. Re—
sults The transmission electron microscope (TEM) image and gel electrophoresis protein map confirmed the successful preparation of
Ab—DOX-s=s=NPS nanoparticles, which could combine well with bacteria. It could rapidly release drugs and be absorbed by tumor
cells in high GSH environment. With the pre—implanted bifidobacterium as the target, the nanoparticles could actively enrich to the an-
oxic regions of tumor. It could significantly inhibit the growth of tumor and prolong the survival time of mice. Compared with the myocar-
dial fibrosis caused by free adriamycin, the nanodrug did not cause significant cardiac toxicity and liver and kidney function damage.
Conclusion The nanoparticles prepared in this study were reduction—responsive and could be actively targeted and enriched into tumor
tissue through the recruitment of Bi, which had excellent anti—tumor effect on lung cancer transplanted tumor. The drug system was ex-
pected to become a new strategy for the treatment of other malignant solid tumors.
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