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Partial resistence to entinostat and chidamide in doxorubicin-
resistant human breast cancer MCF-7 cells
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Abstract: The benzaimides chidamide and entinostat are inhibitors of histone deacetylase and have been
approved for clinic use. As drug resistance readily occurs in cancer chemotherapy, the characteristics of these drugs
were studied in doxorubicin-sensitive and resistant human breast cancer MCF-7 cells. Using a CCK-8 assay for
measuring cell proliferation, doxorubicin-resistant cells showed some resistance to chidamide and entinostat, with
greater resistance to chidamide. Potentiation of cis-diamine-dichloroplatinum action by entinostat was observed in
resistant cells. The accumulation of rhodomine 123, an indirect indicator of ATP-binding cassette B1 (ABCB1)-
mediated resistance, was not affected by incubation with chidamide or entinostat, suggesting that neither drug is a
substrate for ABCB1. However, ABCB1 expression was significantly increased in resistance cells incubated with a
fixed concentration of entinostat. Slowing of the cell cycle at G1 phase and slightly increased cell numbers at G2/M
phase was detected by flow cytometry when the cell lines were treated with chidamide or entinostat. Both drugs
could induce spherical morphological changes and cleavage of PARP1, an indicater of apoptosis in doxorubicin-
sensitive MCF-7 cells, whereas no apoptotic features were observed in resistant cells. These findings show that
there is some resistance to chidamide and entinostat in doxorubicin-resistant MCF-7 cells and that this resistance
may further oppose apoptosis.
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Figure 1  The resistance to CHI or ENT in MCF-7/DOX cells.
The cell survival was assayed with CCK-8 method after the cells
were treated with DOX (A), VCR (B), ENT (C) and CHI (D) for
96 h. n = 3, x + s. CHI: Chidamide; ENT: Entinostat; DOX: Doxo-
rubicin; VCR: Vincristine
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Figure 2  The proliferation-inhibitory action of cis-diammine-
dichloroplatinum (DDP) potentiated by ENT on MCF-7/DOX
cells. The cell survival was determined with Coulter counter
method after the cells were treated with ENT or DDP alone, and
DDP+ENT for 72 h. The concentrations of ENT used were 0.2 and
0.5 umol-L%. n=3,x +s. "P<0.01, ""P<0.001
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Figure 3  Effects of ATP-binding cassette B1 (ABCB1) function
by ENT or CHI in MCF-7/DOX resistant cells. A: high expression
of ABCBL1 was detected by Western blotting in the resistant cells;
B: Lower accumulation of rhodamine 123 was determined by flow
cytometry in the resistant cells; C: CHI or ENT is not a substrate
of ABCBL1 using rhodamine 123 accumulaition assay in the resis-
tant cells. i: Control; ii: TET 2 pmol-L*; iii: CHI 50 umol-L™*; iv:
CHI 100 pmol-L?; vi: ENT 5 pmol-L?; vi: ENT 10 umol-L*. D:
ABCBL expression was induced by ENT 25 umol-L* for different
time points in the resistant cells. In the figure, "sol" indicates sol-

vent. One of reprentative result from three experiments was shown



o SmARE TR TR B I A A N LR T 22 22 L R (K MCF-T7 40 J P 45 4iE -+ 1185 -

N TR E ENT & 5 520 ABCBL 25 1R 1A,
AT FTAE F 1] 5 9 B ENT (25 umol- Lty A FE i 26 4
Jfl. ENTALFEJ5E 12 h, ABCB1 2 [\ 2R 15 5t Artd i,
24 hist ABCBL & H IR IA NS 2% (K 3D). %45 R
F W, K ()3 A ENT, 3 0 eB4 N 2514 .
4 CHIF0ENT %348 e /& BA A9 520

T 54T CHIRTENT i 26 40 i (1 52, A
Tt UM 5 7 24 (b 3 24 h Ji5 4 AR #1454k . 50 pmol L
CHI W] 1] {2 34 in MCF-7 502 41 i G1 11 /1 G2/M 1 4
g (B 4A); 24K B2 59 in £ 100 pmol-L1 i, 2 5] i
G2/M HABH A « 5 BU A M AN [R] 1 2 CHI 2 5] i
MCF-7/DOX i Z5 ZHi il GLARH At o ENT EBURIKEE T
At it S b S 0 S0 A, K 7 b 4 B 2R A, 3R
LN G1 HBH T, 76 =k FE et in G2/M B (K1 4B).
bR A i B R e 5 R P R B CHI FTENT AR H
MCF-7 BB AR 24 41 i (R KR AE A BT AS R
5 CHIFENT X 4B AT M

N T B B U FE CHI AT ENT X T 24 2 i 1) 5 1,
AT 5T NG L T A FEEAT 0T AR S AL E,
50 pumol-L™ CHI 4t ¥ MCF-7 5B 40 g 24 h i, 30K
A% [ P TR A L T 24 40 B LTI B AL
384k (& 5A); 10 pmol-L* ENT Ab F &R0 i, 5k HY
DKM A0 . EAR PR 20 A0 B 5 1 40 R TR A 28 4k
[k 3% —EU, (HENT BI4E R IR ] A% T CHI.

A E TS AR T, R B TR TR Sk, Ko Oc
4> F caspase-3 & 5, VI%I PARP-1. [Aith, PARP-11]]
B I, TR HELE TR . AR

Figure 4 Effects of CHI (A) and ENT (B) on the distrabution of
cell cyle. The assay was determined by flow cytometer. One of
presentive result from two experiments is shown
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Figure 5 Effects of apoptosis by CHI or ENT on the sensitive and resistant MCF-7 cells. A: The morphological changes of both cell lines

after exposure to CHI or ENT for 24 h. Magnification 100x; B: The changes of apoptosis-related proteins after the cells were treated with

CHI; C: The changes of apoptosis-related proteins after the cells were treated with ENT. In figure B and C, "*" indicates a cleavage fragment

of PARP-1. One of presentive results from three experiments is shown
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