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Abstract : [ Objective ] To investigate triple negative breast cancer MDA-MB-231/DDP growth ac-
tivity and drug resistance of cisplatin-resistant cell lines of Akt inhibitor MK2206. [Methods ]
Different concentrations of cisplatin (DDP),MK2206 alone or combined were observed on the effects
of MDA-MB-231/DDP cells. The drug resistance of MDA-MB-231/DDP was evaluated by MTT
assay. The variation of intracellular concentration of DDP in MDA-MB-231/DDP cells was evalua-
ted by the HPLC. MDR1,BCRP,MMP7,GST-m mRNA expression and phosphorate- Akt (p-Akt)/
total Akt (T-Akt)protein of breast cancer cells were detected by Real-time PCR and Western Blot,
respectively. [Results ] MK2206 inhibited MDA-MB-231/DDP cell proliferation. Non-toxic doses
of MK2206 could significantly enhance the sensitivity of MDA-MB-231/DDP cells to cisplatin,
and increased the intracellular concentration of cisplatin. It enabled significantly reduce the ex-
pression levels of intracellular Akt protein and MDR-related genes (MDRI1,BCRP, MMP7 and
GST-7). [ Conclusion] The resistance of MDA-MB-231/DDP cells is related to the overexpression
of Akt protein. MK2206 can significantly increase the sensitivity to cisplatin,and it can partially
reverse the MDA-MB-231/DDP cells to cisplatin resistance,which may be associated with the de-
creasing of the gene expression levels of MDRI,BCRP, MMP7 and GST-.
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Table 1 List of primers for Real-time PCR

Primer  Sequences(5'-3") hf:;(}]:zg;)
MDR1  Forward CCGCTGTTCGTTTCCTTTAG 136

Reverse CTTCTTTGCTCCTCCATTGC
BCRP  Forward AAGCCTCAATGTTCCCTGGT

Reverse ACTTTCCTTCCTGCCTGCTC 101
MMP7  Forward GTCTCTGGACGGCAGCTATG

Reverse GAGCCTGTTCCCACTGTAGC 123
GST-7  Forward CACTCAAAGCCTCCTGCCTA

Reverse TGCTGGTCCTTCCCATAGAG 127
GAPDH Forward GCACCGTCAAGGCTGAGAAC 138

Reverse TGGTGAAGACGCCAGTGGA

Note: MDR 1 :multidrug resistance gene 1;BCRP:breast cancer resis-
tance gene; MMP7:matrixmetallo proteinase gene 7;GST-mr:glutathione
S-transferase-m gene.
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Figure 2 Inhibition ratios of MK2206 on growth of
MDA-MB-231/DDP cells

23 T EHEIRER MK2206 BE& DDP 7 B B 138
MDA-MB-231/DDP 48R3 DDP #4851 &% 1%

5 DDP 25 41 41 [b , JC 7 Wk B (3.13nmol/L) 1Y)
MK2206 B4 DDP 21 MDA-MB-231/DDP 41 Jifg X Jiii
BB BB B R3S 0 ICs (Bl (173.7+8.92) wg/ml
T B E (79.23+5.74) pug/ml (P<0.01) , 3% 5% £5 5 (RI)
N 219 A AH X 5 3 (RRR% ) N 60.84% , 2 7%
MK2206 H # # 4 i % MDA-MB-231/DDP 4f il
DDP i 25 i /5 ] (Figure 3)

2.4 MK2206 3 MDA-MB-231/DDP Z8 B A DDP iR
E W
Fi HPLC 3£ I % MDA-MB-231 % MDA-MB-

—*~MDA-MB-231
1004 ~*MDA-MB-231/DDP

807

607

Inhibition rate(%)

401

204 RF=9.43

0 32 64 128 256 512
DDP concentration(jg/ml)

Figure 1 Effect of DDP on proliferation of MDA-MB-
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Figure 6 Protein expression of p-Akt and t-Akt in MDA-MB-231 and MDA-MB-231/DDP cells

Control MK2206 = p-Akt
g 157 B3 1-Akt
3
-Akt <
P e
< £ 1.07 .
= Q© !
=z :
T o !
t-Akt g -
= 054 :
< 2
GAPDH = 0.0 .
& Control MK2206

Note: * vs Control , P<0.05.

Figure 7 Effect of MK2206 on the protein expression of p-Akt and t-Akt in MDA-MB-231/DDP cells
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Figure 8 The mRNA expression of MDR1, BCRP, MMP7 and GST-7 in MDA-MB-231 and MDA-MB-231/DDP cells
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Figure 9 The mRNA expression of MDR1, BCRP, MMP7 and GST-7r level of MK2206 alone or combined with DDP on
MDA-MB-231/DDP cells
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