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Figure 4. Cytotoxicity evaluation in the mouse BALB/cN macrophage (J774A.1) cell line following 
exposure for 24 h to piplartine analogues (A) 19A (72, 291 and 1165 µM), (B) 6B (62, 249 and 999 µM), 
(C) 1G (85, 342 and 1369 µM), (D) 1M (56, 224 and 898 µM), (E) 14B (101, 406 and 1625 µM) and (F) 
piplartine (78, 314 and 1257 µM). Molecules were used at the same concentrations range at µg/mL for 
all samples (25, 100 and 400). Dulbecco's Modified Eagle Medium (DMEM) was used as a negative 
control. Cells were analysed by flow cytometry (20,000 events/sample). The values are expressed as 
mean ± SEM. * p < 0.05 and **** p < 0.0001 vs. DMEM control group. 

In the same cell viability assay, the percent of non-viable cells was analysed regarding the 
cytotoxic mechanism in mammalian cells using annexin-V conjugated to green-fluorescent FITC and 
propidium iodide (PI) staining to distinguish apoptotic cells (annexin-V FITC) from necrotic cells (PI) 
by flow cytometry (Figure 5 and Figure S2). As expected, the control of cell death by apoptosis (H2O2) 

showed a significant (p < 0.05) increase in annexin-V FITC fluorescence intensity compared with the 
DMEM negative control. A significant (p < 0.05) increase in annexin-V FITC staining was observed in 
J774A.1 cells following treatment with piplartine 25 µg/mL (785 µM) and analogue 14B at 400 µg/mL 
(1625 µM) when compared with the DMEM negative control. Furthermore, significant (p < 0.05) 
differences between the annexin-V FITC and PI fluorescent signals were observed for each group of 
J774A.1 cells treated with piplartine and its analogues, indicating that apoptosis was the principal 
mechanism of cell death.  


