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Study on the Mechanism of Apoptosis in RPMI-8226 Cells Mediated by Betulinic Acid through Blocking
Autophagic Flux

HE Ting, PANG Mu, YANG Hao, LIN Dong, LEI Yinze, CHEN Jun’ (Department of Pharmacy, Shenzhen Traditional
Chinese Medicine Hospital, the Fourth Clinical Medical College of Guangzhou University of Chinese Medicine , Shenzhen, Guangdong
518033, China)

ABSTRACT: OBJECTIVE To clarify the effects of betulinic acid on autophagic flux and apoptosis in RPMI - 8226 multiple
myeloma cells, and to explore the underlying mechanisms. METHODS  The apoptosis rate and morphological changes were detected
by TUNEL and Hoechst 33258 staining methods; the activities of Caspase-3 and Caspase-8 were measured using the Caspase activity
assay kits. The expression of various indicator proteins in cells was detected by Western blotting. RESULTS  Betulinic acid induced
apoptosis and morphological changes in RPMI-8226 cells. Z-VAD-FMK inhibited the pro-apoptotic effect of betulinic acid , while
Z-DEVD-FMK further enhanced the pro-apoptotic effect of betulinic acid. Additionally, betulinic acid increased the accumulation of
autophagy-related proteins LC3B and P62, promote the activation and protein expression of Caspase-8, and subsequently increase the
release of AIF. Z-VAD-FMK antagonized the effects of betulinic acid on LC3B, P62, Caspase-8 and AlIF, whereas Z-DEVD-FMK
synergized with betulinic acid to enhance its effects on LC3B, P62, Caspase-8 and AIF. CONCLUSION Betulinic acid can directly
activate Caspase-3 in RPMI-8226 cells. After acting on RPMI-8226 cells, it can also activate Caspase-8 by blocking autophagic flux,
increase mitochondrial membrane permeability, and thereby enhance the release of AIF, thereby mediating an apoptotic process
independent of Caspase-3 activation.
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