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Abstract

Research Hypothesis

Background

Ergosterol peroxide (EP) has been proven to be the main cytotoxic compound in the 
therapeu:c fungi Ganoderma lucidum. EP demonstrates a selec:ve an:-tumor effect on 
various cancer cells lines, which is regulated by apoptosis induc:on, caspase ac:va:on and 
G1 phase cell cycle arrest. However, the lipophilic moiety of EP’s structure causes 
bioavailability issues on different cancer cell lines. Thus, molecular deriva:ves of EP could 
possibly increase their potency proving to be beFer alterna:ves of therapeu:c value. The 
present study is designed to test the cell viability of two breast cancer cell lines, MDA-MB-231 
and MDA-MB-468, when treated with EP and two chemically modified analogues, EP-200 and 
EP-202. If EP-200 and EP-202 have improved solubility than their parental compound, both 
deriva:ves will display cytotoxic effects at significantly lower concentra:ons when compared 
to EP. Cell viability assays were performed using 48-well plates. Cancer cells were seeded and 
then treated with eight concentra:ons of EP, EP-200 and EP-202 or the nega:ve control 
DMSO. Cells were treated for 24h, 48h or 72h, then fixed and stained with propidium iodine 
and read in a fluorometer. Preliminary results show that significant differences were found 
among treatments, specifically at 80uM in MDA-MB-231 and MDA-MB-468 cells. Moreover, 
there were significant differences when comparing the results obtained with EP at 24h vs 72h 
in the MDA-MB-468 cell line. With these preliminary results we can conclude that these 
deriva:ves do not offer a superior alterna:ve than the parental EP compound. Further 
studies need to be conducted to fully elucidate the effects of newly derived compounds 
geared towards trea:ng these aggressive breast cancer cell lines as well as their effects in 
non-cancerous cells. 

• Triple-nega:ve breast cancer (TNBC) accounts for 15-20% of breast cancers and is 
dis:nguished for having greater tumor size and tumor grade, early recurrence, and lower 
overall survival rate when compared to other breast cancers.1

• Ganoderma lucidum (GL) is a therapeu:c medicinal mushroom that has been shown to 
induce cellular death in an inflammatory and triple-nega:ve breast cancer models by 
inducing caspase ac:vity and cell cycle arrest.2

• Ergosterol peroxide (EP) is an extracted compound from GL that holds the most natural 
biologically ac:ve against breast cancer cell models with promising EC50 values.3

• EP’s bioavailability in cells is limited to its amphipathic cell membrane decreasing its 
solubility in cells. Current studies have found that EP’s deriva:ves demonstrate greater 
potency and higher solubility when compared to EP.4

• This project looks to test two arbitrary EP deriva:ves that could provide op:mum 
therapeu:c index and potency by tes:ng them on MDA-MB-231 and MDA-MB-484 TNBC 
cell lines.5
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Figure 1. Effects of ergosterol peroxide and two derivates EP-200 and EP-202 on
MDA-MB-468 breast cancer cells. MDA-MB-468 cells were seeded and treated as
described in the methodology sec:on. Cell lines were treated with all three
compounds for 24 hours (A), 48 hours (B) and 72 hours (C). Results show significant
differences at 80μM. Bars represent mean ± SEM of at least 2 biological
replicates. *P<0.05, ***P<0.0001, **** P < .00001

Figure 2. Effect of ergosterol peroxide and two derivates EP-200 and EP-202 on
MDA-MB-231 breast cancer cells. MDA-MB-231 cells were seeded and treated as
described in the methodology sec:on. Cell lines were treated with all three
compounds for 24 hours (A), 48 hours (B) and 72 hours (C). Results show significant
differences at 80μM. Bars represent mean ± SEM of at least 2 biological
replicates. *P< 0.05, **** P < .00001
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Figure 3: Comparison of the effect of ergosterol peroxide on MDA-MB-468 at 24H, 48H
and 72H. Significant differences are seen between 48H and 72H in 0.8 μm. Among 24H
and 72H significant differences were found at 1μm. This findings can lead future research
to validate the effec:vity of these low doses in different cell lines. Bars represent mean ±
SEM of at least 2 biological replicates.* P <0.1

• Further inves:ga:on should target finding EP molecular derivates that could have beFer 
bioavailability in cells with low EC50, when compared to their parental compound.

• To find an ideal therapeu:cal effect for these derivates they should achieve specificity and 
effec:vity on cancer cells at low concentra:ons dosage with limited toxicity to other cells. 

• Studies should further explore the mechanism of ac:on of EP on cancer cell lines as this 
could provide informa:on on what precise molecular factors on EP are affec:ng cancer 
cell bioavailability. 

Conclusion

Methodology

• If EP-200 and EP-202 have improved solubility than their parental compound, both
deriva:ves will display cytotoxic effects at significantly lower concentra:ons when
compared to EP.

Results

• Our results suggest that the deriva:ves EP-200 and EP-202 do not offer a superior 
alterna:ve than the parental EP compound. As no significant differences were observed to 
confirm that at low concentra:ons these derivates induce cell death. 

• We also found that EP-200 and EP-202 showed higher half-maximal effec:ve 
concentra:ons (EC50) when compared to their parental compound.

• The 80 μm treatment demonstrated highly cytotoxic concentra:on as there was a 
significant difference when comparing 80 μm to the control-DMSO-group, in both TNBC 
cell lines This was expected as this high concentra:on of EP is cytotoxic to cells.

• Comparison of the different :me exposures of EP treatment on MDA-MB-468 showed 
variance in cell viability at .8 μm and 1 μm . This preliminary data could be an indicator 
that at these low doses there is a therapeu:c effect against TNBC.  

Discussion


