Chinese Academy of Sciences

Key Lab for Biomedical Effects of 7./\

Nanomaterials and Nanosafety ._
Zlf,Hz QW*__C]:%)JU“‘ ’:jﬁéltl: = '571-[_', Nanosafety Lab. CAS

FARMBEIBEA

CAS NS Forum (no. 362)

RiFE: BFREE
Drug Resistance UpdatesZ4y, EXRENVFARMREEFRIC
g% H: Overcoming Multidrug Resistance by Nanodrugs

Ff [8: 20234 7H 5 H (E8=), T415: 00
M R ERAKBZFEPLD, SERAEERSNE
Eﬁk 9@/\:\“ ﬁﬁw"\

WERE:

We have used varieties of nanomaterials, such as tea nanoparticles and lipid-saparin
nanuparticles to overcome drug resistance in cancer. Recently, the synthesis and the evaluation of
the efficacy of a cycloruthenated complex, RuZ, was reported, to overcome multi-drug resistance
(MDR) in cancer cells. RuZ can self-assemble into nanoaggregates in the cell culture medium,
resulting in a high intracellular concentration of RuZ in MDR cancer cells. The self-assembly
significantly decreases oxygen consumption and inhibits glycolysis, which decreases cellular
adenosine triphosphate (ATP) levels. The decrease in ATP levels and its low affinity for the ABCB1
and ABCG2 transporters (which mediate MDR) significantly increase the retention of RuZ by MDR
cancer cells. Furthermore, RuZ increases cellular oxidative stress, inducing DNA damage, and, in
combination with the aforementioned effects of RuZ, increases the apoptosis of cancer cells.
Proteomic profiling analysis suggests that the RuZ primarily decreases the expression of proteins
that mediate glycolysis and aerobic mitochondrial respiration and increases the expression of
proteins involved in apoptosis. RuZ inhibits the proliferation of 35 cancer cell lines, of which 7 cell
lines are resistant to clinical drugs. It is also active in doxorubicin-resistant MDA-MB-231/Adr
mouse tumor xenografts. To the best of our knowledge, the results are the first to show that self-
assembled cycloruthenated complexes are efficacious in inhibiting the growth of MDR cancer cells.
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