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| mpact of Coix seed oil on fluorescence excretion pharmacokinetics and
protein expression in doxor ubicin-resistant cells MCF-7/DOX
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Abstract: This study was designed to explore the mechanism of Coix seed oil (Coix) impact on the drug
resistance, bioluminescence imaging (BLI) and the efflux of D-luciferin potassium salt, the substrate of ABC
transporters, in doxorubicin-resistant breast cancer cells.  Multidrug resistance (MDR) gene and protein expression
were analyzed in the cells by g-PCR and Western blot. First, in order to investigate the effect of the efflux
function by ABC protein, a cell line with overexpressed luciferase was established in MCF-7 cell line. BLI was
used to monitor the efflux kinetics of D-luciferin potassium salt before and after Coix treament. The results
showed that the efflux of D-fluorescein potassium from MCF-7/DOX ™° was |essened when pretreated with Coix,
which means that Coix may decrease the efflux of other chemotherapies using ABC transporters. Both of the
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results of g-PCR and Western blot showed that gene and protein expression of ABC transporters such as ABCG2,
ABCC1 and ABCB1 were down-regulated by Coix treatment. The efficacy of Coix reversing MDR was
verified with the chemotherapy medication doxorubicin (DOX). MTT assay showed that Coix increased the
inhibitory effect of DOX on proliferation of MCF-7/DOX, and the optimal combination of ratio was 25 times that
of DOX. The results suggest that Coix may reverse MDR of the substrate of ABC transporters from two aspects,
one is to cut down the ABC protein efflux function, and the other is to decrease the quantity of ABC gene and

protein expression.

Key words: Coix seed oil; bioluminescence imaging; breast cancer; multidrug resistance; D-luciferin potas-

sium salt; excretion pharmacokinetics
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Figure 1 Expression of green fluorescent protein and firefly
Iuciferase in MCF-7/DOX™°. A: GFP expression; B: Firefly
luciferase expression. n=6, Xx+s.  P<0.01 vscontrol
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Figure 2 Expression of green fluorescent protein (GFP) and
firefly luciferase in MCF-7/DOX ™ after infection with different
multiplicity of infection (MOI). A: GFP expression; B: Firefly
luciferase expression. n=6, X+s. P<0.01 vs control (MOI
0); *P<0.05, #P<0.01 vs MOI 40
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Figure3 Relative bioluminescenceimaging (BLI ) signal photon-time curve of MCF-7/DOX™ after treatment with different concen-

tration of Coix.
0mg-mL™)

A: Treatment with Coix for 24 h; B: Treatment with Coix for 48 h.

n=6, x+s. 'P<0.05 ~“P<0.01 vs control (Coix
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Table1l Fluorescence excretion pharmacokinetic parameters.

n=6, x+s. P<0.05 “P<0.01vs0mg mL™" Coix

Concentration of Kie (x10°%) AUCi (x10%) MRTiye
; -1
Coix/mg-mL 24h 48h 24h 48h 24h 48h
0 5.60 + 0.31 4.70+0.19 3775+71 4281+ 313 39.37+0.11 42.41 + 0.08
1 5.20 + 0.42 410+ 0.77 4064 + 313 4455 + 221 39.56 + 1.76 42.84 + 0.06
5 4.90 +0.19 3.80+0.23 4112 + 168" 4637 + 229" 39.88 +0.15 42.98 + 0.04
10 440+018" 330+ 032" 4433+187" 5255+ 223" 40.18 + 0.05 42.49 + 0.06
20 470+ 013 3.70+0.28 4108 + 119 4913+ 322 40.12 + 0.09 4257+ 0.18
12+ B
— ABCBI Coix / mg-mL"! 0 1 10
— ABCCI == _ - .y
0.9 4 ABCG2 ABCB b . 170 kD

Relative mRNA expression -,
(=
(-3
|

Coix / mg-mL"

ABCC| mmr s s | 70 kD

woco: | — |

GAPDH N 36 kD

Figure 4 Expression of drug-resistant genes and proteins (P-glycoprotein, multidrug resistance-associated protein 1 and breast cancer

resistance protein) in MCF-7/DOX 7“° cells after treatment with Coix.

A: Drug-resistant genes expression; B: Drug-resistant proteins

expression. n=3, X+s.  P<0.01vscontrol (ABCB1); #P<0.01 vs control (ABCC1); ““P<0.01 vs control (ABCG2)
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Figure5 Cdl proliferation of MCF-7/DOX for 48 h after trestment
with different drugs. n=6, X+s. 'P<0.05vscontrol (1 : 0)
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