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Discussion and Conclusion

Hypothesis
We hypothesized that plumbagin could reduce cadmium-induced
IL-6 production in MDA-MB-231, 
a triple-negative breast cancer cell line.

3. Effects of cadmium and plumbagin on IL-6 release from MDA-
MB-231 cells
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Objective
To determine the effect of plumbagin on cadmium-induced IL-6
expression in a triple-negative breast cancer cell line, MDA-MB-
231.
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• Plumbagin inhibits cadmium-induced IL-6 in MDA-MB-231 triple
negative breast cancer cells, suggesting that the plumbagin could
be beneficial as an alternative/adjunctive anticancer agent for the
treatment of triple-negative breast cancers.

• Plumbagin at 1 �M decreased cadmium-induced IL-6 levels by
54.65%.

Introduction
• Cadmium is known to promote proliferation (1) and invasion of

breast cancer cells (2) and induce the secretion of interleukin-6 in
human glioblastoma U-87 MG, bronchial epithelial (HBE) Calu-3
and monocytic THP-1 cell lines (3-5).

• Elevated serum IL-6 level is associated with tumor progression of
breast (6) and ovarian cancers (7).

• Plumbagin at 8 µM decreased CCL2 levels in MDA-MB-231, a
triple negative breast cancer cell line (8).

ELISA

2. Effects of cadmium and plumbagin on mRNA levels of IL-6 of
MDA-MB-231 cells
 
 
 
 
 
 
 
 
 
 

RNA extraction

Real-time PCR

cDNA synthesis

Calculate fold change

• Cadmium at 10 �M increased IL-6 mRNA expression
significantly

• At 3 hours, plumbagin decreased cadmium-induced IL-6 mRNA
levels by 46.6%

Real-time PCR assays

Methods and Results
1. Effects of cadmium and plumbagin on cell viability of MDA-

MB-231 cells
 
 
 
 
 
 
 

Add MTT

Solubilize with
DMSO

Treat with
Cd, Plumbagin, Cd

+ Plumbagin

24 hours

• Cadmium10 �M, plumbagin at 1 �M and cadmium plus
plumbagin did not reduce cell viability.

MTT assays

Add detection
antibodies

Add Avidin-HRP
(Enzyme-conjugate)

Add TMB
(Substrate)

Cd, Plumbagin, Cd
+ Plumbagin
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