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In vitro inhibitory effects of realgar nanoparticles on MCF-7 breast cancer stem cells

WU Jun"’, WANG Gui’, CHEN Yi’, WANG Weiting’, JIANG Shuang', WANG Xiaobo' (1. Dept.of Pharmacy, No.
967 Hospital of Joint Logistics Support Force of the Chinese People’ s Liberation Army, Liaoning Dalian
116021, China; 2. School of Pharmacy, Dalian Medical University, Liaoning Dalian 116044, China)

ABSTRACT OBJECTIVE To study in vitro inhibitory effects of realgar nanoparticles on breast cancer stem cells. METHODS
Human breast cancer MCF-7 parent cells were selected as subjects and cultured by serum-free culture to obtain breast cancer stem
cells. Using adriamycin (1 mg/L) as positive control, same concentration of water-processed realgar as reference, the effects of
realgar nanoparticles on the proliferation of MCF-7 parent cells and stem cells were detected by CCK-8 method. The effects of
realgar nanoparticles on the formation of mammosphere, the ability of differentiation, migration and invasion, the proportion of
CD44 "/CD24 ~ subgroup in breast cancer stem cells were detected by mammosphere formation and differentiation experiment,
scratch experiment, Transwell invasion experiment and flow cytometry. Western blot assay was used to detect the expression of
proteins related to epithelial mesenchymal transformation pathway (E-cadherin and vimentin) in breast cancer stem cells.
RESULTS The survival rates of MCF-7 parent cells and stem cells (except for breast cancer stem cells in both 1 mg/mL groups) in
1, 5, 10, 40, 60, 80 mg/L groups of water-processed realgar and realgar nanoparticles were significantly lower than blank control
group (P<<0.01). The number of mammosphere ( >20 stem cells) in 1, 2.5, 5, 10 mg/L groups of water-processed realgar and
realgar nanoparticles was significantly lower than blank control group (P<<0.01) ;the volume of mammosphere decreased and the
differentiated adherent cells decreased; the healing rate of wound, relative invasion rate (except for water-processed realgar 1 mg/L
group) and the proportion of CD44°/CD24" subgroup were significantly lower than blank control group (P<<0.01). The expressions
of E-cadherin in 2.5, 10 mg/L groups of water-processed realgar and realgar nanoparticles was significantly higher than blank
control group, and the expressions of vimentin was significantly lower than those in blank control group (P<<0.01). The above
effects of realgar nanoparticles were generally better than those of water-processed realgar with the same mass concentration (P<

0.01). CONCLUSIONS Compared with water-processed realgar with the same mass concentration, realgar nanoparticles can

significantly inhibit the proliferation of breast cancer stem
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cells, the formulation and differential ability of mammo-
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transformation pathway.

KEYWORDS realgar; realgar nanoparticles; water-processed realgar; breast cancerstem cell; human breast cancer MCF-7 parent

cell; invasion; metastasis

2003 4, Al-hajj 5" A ZLHR b b v 238 A i T
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W R AR AT e FUBE IR YT TP ARBR T4
L, 2T 97 1 AR % L RS S S H R IR A A D (R
[ A,

g S N S35, S B 1 Bt B ) o3 S
T 15 I 2R 50 IR 45 1) b L Gk 4 A s e LA
ERIIGITHNCT, EH I EBE G 2 # iR
(HHE 8 M K T2 &S24 ) a7 2tk
SR Z R A LS P 2% A R AN KRN /D HLJGE BE I
HE , ZEIG PR T2 AR, B s R B, f
IKRHEB AR AL (LR fRTRR “ 9K e B ) S22 e il
fift £ RN A= W R R BE B RGE AR, tho S G i e
SPL G S5 22 o S A TR 440 BG40 o G v A R
(S 101 7 N = e = 1 e O et DRSO B B
il A A A e E O LR T 4
SEEAPIHIE M ATERE . L, AR IETE S b ah oK
B FLIE MCF-T SE AN LAtk I, PR R
O T M ¥ R R LR T A i RE A BV BRIE K A A1k
e 1 TR M (22868 1 .CD44"/CD24 40 Jf 7 B LA L |
FZ 100 Joi e A 38 1% A O B 11 FRB S5 s ), ARR T T B
PIVERIBLEL, M FLEE & R AT ORI BT Y
PRI 5 S SR,

1 ##l
1.1 FE{EE

ARSI 3 ZAL R A0 45 : BNP-150CDF 1 4 CO. 41
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1.2 FEHRSIKF

2 FHMERE (HES 140408, FEH A A —Hifk —f, 4
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2% #p ¥ (phosphate buffer saline with Tween 20, PBST) |
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PR RS A s SR F R B 64 B 1 B e BRI A
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FHTIEELSESG . MCF-T A LG I T% 55577 < R G
THEFR L R IR A K MCF-7 SR A0 i 42235 12
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40,60 .80 mg/L) B2 2% 1 mg/L 2H (BHEXT HR ), 4 24k
J5 228 SCHR[ 101 S FiT A RIS 56 5 [RI T, 158 15 A N o d vk
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FXS BEZH OD s o — %5 F135 97 FE2H ODsso ] X100 % o 5255
HAR 3K,
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W 45 2 LR T 40, F PBS 1 mL ¥ Uk 14k,
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a: 5755 (X BRAT S, P<<0.01 5 b S5 AR W] B vk BE (K G 4L
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a: 525 (T IR LS, P<<0.015b: 5 M ) Jo s v JBE A9 K G B 4
M, P<<0.01
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FEHMCF-TEAAME (K 1A JES T B 2R 521 34 SXKEEWNIRETHRIBRERENHZIE
Xof B2 U, 4% 4 2 21 0 BE 20 i S5 ) S 0 2 5 S5 A ) 5528 0 R LA, KRBT (R M B4 45 24 41
JEER B K RME BT LA, ORI AL I BE AR B /> FUIRRE T A0 A IR 5 R I B AR (P<<0.01) , HL
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AZE IR RG] B.JK CHES 1 mg/L 4L CIK &HEE 2.5 mg/L 4L DK KHEHE 5 mg/L 4 EJK &HERE 10 mg/L 40

FAIE % 1 mg/L4l GAPKMEHR 1 mg/L 4L H.APKHE 2.5 mg/L 41 LYPRMEHR 5 mg/L 41 TYKHER 10 mg/L 41
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AZEEIX AL

F.F%5 % 1 mg/L 4l 7 G.Y KR 1 mg/L 41 H. 4K IfE#E 2.5 mg/L 40 LYPACHESS 5 mg/L 20 JYOKER 10 mg/L 40
B4 ke FIoK REERXT 01K 5 40 B B IR R AR AL 01 22 i B0 B AR B (%200)
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L3 K5,
*x3 RBAIBETHRHIRASZEMENEEELL
B(x+s,n=3,%)

a WRAGE AR || 40 WRASE  HEERE

AN A 48254189 10040+ 1.69 || MIBZ I mg/LAl 26894093 63.67+247
KR mg/LAL 4169268 93202189 || JUKHER 1 mg/L4]l 32.18%177" 8840 155"
KRR LS mg/L4] 33.08£370° 83,004 196 | HORHER LS mg/LAL 19264194 70.1342.57
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24h

Bk €A T mg/L 4l

AZS IR

Oh

G.APKHER 1 mg/L 4l

FPa:E 1 mg/L4L

CAKHER 2.5 mg/L 4l

H AR 2.5 mg/L 41

JEAECR: , HAXHR 28R UK CIEEL 1 mg/L ZHBRAM) 34 5
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