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Screening for five alkaloids as reversal agents against gastric cancer multiple drug
resistance and study on their mechanism
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Abstract: Objective To investigate five compounds, such as harmine (HM), harmaline (HMI), peimine (PM), peiminine (PMI), and
oxymatrine (OMT), for their reversal effect on multiple drug resistance (MDR) in SGC-7901 and SGC-7901/VCR cell lines and their
relevant mechanism. Methods Taking SGC-7901 and SGC-7901/VCR cells as the models, the cytotoxicity and the reversal effects
of the five compounds on MDR were examined by MTT assay. The effect of PMI on intracellular Adriamycin (ADR) accumulation
and the expression of P-glucoprotein (P-gp) were respectively detected by flow cytometry and Western blotting. MDR cell apoptosis
induced by PMI was analyzed by Hoechst fluorescence staining and immunofluorescence method. Results HM, HMI, PM, PMI, and
OMT could inhibit the cell growth of SGC-7901 and SGC-7901/VCR. Furthermore, PMI could enhance the sensitivity of ADR,
increase the intracellular ADR concentration, and decrease the expression of P-gp with nontoxic dosage in SGC-7901/VCR cell line.
Fluorescence microscope and Hoechest assay suggested that PMI combined with 5-fluorouracil (5-FU) could induce SGC-7901/VCR
cell apoptosis, and cleaved caspase-3 could be highly expressed in apoptotic cells. Conclusion PMI has the potential to be a
promising as anti-MDR agent in gastric cancer by lowering P-gp expression and affecting cell apoptosis as well.

Key words: alkaloids; harmine (HM); harmaline (HMI); peimine (PM); peiminine (PMI); oxymatrine (OMT); reversal of multiple
drug resistance (MDR); P-glucoprotein (P-gp); apoptosis
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Fig. 1 Effect of five alkaloids on proliferation of SGC-7901 and SGC-7901/VCR cells
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Table 1 Reversal effect of five alkaloids on MDR
in SGC-7901/VCR cells (x s, n=3)

Fz2 NBRZEEMEA ADR FRERFM
(Xx£+s,n=3)
Table 1 Effect of PMI on accumulation of ADR

in gastric cancer cells (x + s, n=3)
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Fig.2 Effect of PMI on expression of P-gp in gastric cancer cells
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Fig. 3 Effect of PMI combined with 5-FU on SGC-7901/VCR apoptosis
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