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The Mechanism Underlying the Inhibition of the Growth of
Breast Cancer Cell MCF-7 by Levamisole

ZHANG Zhiliang, XIANG Siqi, HE Shigiang, CUI Ruxia, XIANG Mingjun*

(Department of Biochemistry and Immunology, Medical Researsh Center, Institute of Medicine, Jishou University,
the Key Laboratory of the State Ethnic Affairs Commission of Xiangxi Miao Medicine Pediatric Tuina
Medical Intersection and Transformation, Jishou 416000, China)

Abstract Levamisole can be used as an adjuvant drug in the treatment of breast cancer, but its mecha-
nism of inhibiting the growth of breast cancer cells is not clear. To explore its molecular mechanism, used CCK-
8 assay results showed that levamisole inhibited cell viability in a dose- and time-dependent manner. Verify cell
migration ability using cell scratches, microscopic observation of its effect on cell morphology, double fluores-
cence staining with AO-EB (acridine orange/ethidium bromide) staining method revealed that levamisole treat-
ment induced apoptosis, directly measured the expressions of PI3K/Akt, Bcl-2/Bax, and Caspase-9/3 by Western
blot. The results showed that compared with the control, cell proliferation of the levamisole treatment group was

significantly inhibited, and the effect was positively correlated with the drug concentration and time of action;
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Compare with the control group, the morphology of the cells in the levamisole treatment group shrank, tending

to be round, meanwhile a large number of vacuoles appeared in the cells, and cell migration ability of the levam-

isole treatment group was significantly inhibited; AO-EB results showed that the apoptotic bodies increased after

drug treatment, and the apoptotic rate increased significantly; the relative expressions of PI3K/Akt and Bcl-2

decreased significantly (P<0.01), and the protein expression of Bax, Caspase-9, and Caspase-3 increased signifi-

cantly (P<0.001) detected by Western blot. In summary, levamisole inhibited the proliferation and migration of

breast cancer cells MCF-7 by inhibiting PI3K/Akt and Bcl-2/Bax signal pathways, and promoted cell apoptosis

to inhibit cell growth.
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Fig.1 The chemical structure of levamisole
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Fig.2 Levamisole inhibited the proliferation of MCF-7 cells in a dose- and time-dependent manner
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A: cell scratch analysis of the changes in the migration activity of MCE-7 cells after treatment with different concentrations of levamisole for 24, 48, 72 hours; B:
analysis of cell migration rate at different time points. *P<0.05, **P<0.01,***P<0.001, ****P<0.000 1 vs the control group; n=3.
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Fig.3 Cell scratch detection of the effect of levamisole on cell migration
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Fig.4 Effect of levamisole on cell morphology
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A: AO/EB staining of MCF-7 breast cancer cells after treatment with different concentrations of levamisole for 24, 48, 72 hours; B: analysis of cell apoptosis
rate at different time points. *P<0.05, **P<0.01, ***P<0.001, ****P<0.000 1 vs the control group; n=3.
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Fig.6 WB detects the relative expression of related proteins

PI3K/Akt. Bcl-2/Bax{s 5 i@ 12 KAMH| FLARIEMCE-744
B, R BE A T R A

3 g

Tt 5535 B, LMS AT 45 i i TR S v o7 1
F o ASCHFSE A IR, LMS 52 3 B2 RIS ) 49 i 14 0
HIMCF-740 B8 3% T 0I/ER « LMSTR B A B2 7% S 41
BRI T 0 L5 AR AU 85 AR, DL R g R4
71, LMSH] 8 BRI R - F P FL IR 19 R 254

S B U TR AL A A A I AR PR B HORAS
TRAEM—MARK. BPARIETERES. 4]
i B PE TS 5 52 B R AR S R AR fE, 41 iR
AR TE BR S 40 L S S AR A, 5 504 e 4 B,
A SFEMR R R AN, AR K SR iE T
VAT R EL B VA 0%, 18 FLRRE 10 R AR R R A i
TR GO, R CARH IS S 40 B 3G K . ASHIE AT
i 3 CCK-846 I 2 B, LMSHE % 5 22 171 th) L, i 988 4
FIMCEF-7 (1) 35%58; RIJR4SE R B, LMSALFE 5 40 fid



1010

BRI

FEHE 1 03 T B, AO-EB%O L Yetigh R B, LMS4b
FRAN ARG A T /MAKCE B SR IE 0, A0 TR
Pt DL R g5 REEIR, LMSEAG H ) 7L 17 e 40 i 334
B REHEAFETAEH. &fF KEH R ER,
Ji 8 1 % AR R R 5 PI3K/AKE 53 Bk A %5 ] 5% &,
PRI PI3K/AKE B 0] T~ M8 1) b7 v B A B BEL
ORI PR R A 18

RER FELMSSE 75 fe % 38 1 PIBK/AKE 5 & /2
K 52 1) L i s 41 OMCE-7 1 A2 K 5 98 209 LMS4b
H48 /G R IAR AE 5 S E AR R IA k. PIBK
F& — P R P Tl T T LR, B — AN AL T 110
FH— AN 5 W7 FEp85H4 'S, e H & A7 Ser/Thrift
AP Vi 1, LA Bl AR IR UL S () v M. PIBKY
AKUE I 2 AEIE T A0, 22 54K 5.
SRR M B R Sl k. PIBK/AKE 5 5 S8
FEBUAN MR E T F T RES R T LA AL A 0,
(1) PI3KAKAE () Akt P30 T LA Bad B R AL, 1R
1k () Bad 5 Bcl-2 8 Bel-xLf# 5, {12 [ Bcl-2& £ bt
TR 2, R, PI3K/AKGE B4 3805, 1 /i Bax
WRER AL T 235, AT 4n i id 2224, (2) 34k
Akt B £ i b 1% 1R 1k Caspase-9fll Caspase-3, i
i, P Caspase T 2 40 i 98 T-0, (3) ¥& AL 1Y
AKEAE % 1) 2 WL A4 R T €8 2 e S A T BRI 7, AN
FE ik Caspase-91 i, 1t — it Caspase-3 1iE T,
TGN 120, (4) 3L I Aktid i g 2
P53 1) P fif R R A M A7V (5) i TSC128EH
A YDEEmTOR RS MK 47 40 F i 39 5 . 1
IR ReY, AW BEoR: 29918 F48 h/g 40
PI3K/AKtFI A X 6 38 e 6 BRI 35 R B, S EUL T
W7 A 9545 5 25 H Caspase-9/3 52 B ], #f— 2 S5
S A K 2 BB S, S TE AR D) B R R, 1T AR
TR B, dU TR B2 BT

Bel-2 5 £ & 2 TA R 4 8 1 =75 a2,
Bel-2-5Bax & [ 11 b A2 s B2 i 3 T2 1) B B4R 4,
Y20 A A T 5 Bel-2/Bax EUAR T AP, T35
HELMS A& 15 A8 1% 38 i3 Bel-2/Bax (= 5 3 42 9 5 i 7,
RRJeE A0 EMCF-7 3B 598 T2, Wit 7RI, &5
o HXTRALAR LG, I 259 4b B J5 Bel-2/Bax HUAE
BREARG, LRI AR AR DA 5 0 2t B 2 52 B4,
PR A5 5 0 B O, I A4 i R B
Tt CaspaseZ & (e dE 4 P i T 1A% O R -7, 78
PAT A0 T R R ORI G AE R B, Caspase-9

FE A T B 1Y) O B8 A 1, Caspase-3 & 41 8 12 i 2
B PAT E, MR P TS, Caspase-9. Cas-
pase-3 1) 3Rk A vE PEFE T, 40l 5 32 3K ) Caspase-9
A% 3t — 5 B 1) f Caspase-3, 1 H AT T2, &
ZATAT AN M T A B F IR TP AW T A5 R R OR:
LMS4k 2 41 ffi J5 Caspase-9+ Caspase-33% 14 i % I
o DA R RIRIR, LMSH Rzl T iBel-24H 5
H B ERIE, ] HAH DI 14, 1M Bax & 18 Fil, FE
Bel-2/Bax FUAE T B, 12— A5 {iE 3F 3 T2 4H 5% 21 [ Cas-
pase-9. Caspase-3 [ Z1% KA 1] 7L e 40 FIMCF-7 1)
HFEAIT R . (RRE4H R TR R A .

£ BTk, LMSH] g3 i 4 #PI3K/Akt. Bel-2/
Bax A5 58, (£ Caspase- 93354 5&RIE, K
M FEMCE-7TI A K 5 S5IER, fEdt LT
B A, HLH O Bl 55 I NLMISIR B S AR FH e T8] (1)
BB T AR TR N T LMSHI ) T 20
MCF-74K . SEFE R RS IRAH O 7 WL, HLMSHL
FLIREAE F RN TS IS PRI FH L SR DG 1) 2
VIt RS R BRSO, BT R G5 HAl s+
B A1) T I R W00 2 11 VB (AMIP- activated protein
kinase, AMPK){5 518 4. &) 4 )& £ 19-2/3/9(matrix
metalloproteinase-2/3/9, MMP-2/3/9)2% {5 5 i& 12 K,
KM TG IR SR T
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