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Cuprous oxide nanoparticles effect on the epithelial -mesenchymal transition of
B16 cells
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[Abstract | Objective
(CONPs) on melanoma .Methods Cuprous oxide nanoparticles were prepared hydrothermally .The B16 cells were cultured with

To research the epithelial-mesenchymal transition (EMT ) effects of cuprous oxide nanoparticles

cuprous oxide nanoparticlesat different concentrations (5,25,50 pg/ml).The changes of the morphology of the B16 cell were
observed under the inverted microscope .The effects of CONPs on B16 cell migration ability were detected through the Wound
healing assay and the Transwell assay .Then cell immunofluorescence and western blotting were used to test the EMT related
molecular markers , including E-cadherin, N-cadherin, Cytokeratin, and Vimentin .Results The synthesized cuprous oxide
nanoparticles distribute uniformly with a diameter of 40 nm .Our study indicated that CONPs inhibited the EMT of B16 cell .A
conversion process was discovered in this study .In B16 cells , CONPs inhibited B16 cell migration , promoted the expression of
E-cadherin,, Cytokeratin and Desmoplakin, while the expression of N-cadherin and Vimentin was repressed in protein level .
Conclusion Cuprous oxide nanoparticles can significantly restrain the invasion and metastasis of melanoma cells and inhabit the
EMT of B16 cells .

[Key words ] cuprous oxide nanoparticles sinvasion and metastasis of tumor ;epithelial-mesenchymal transition ;B16 cells

IR e o S T 88 s A T s 114 e K Bk i 2
— , F AT SR i = A7 R B 36 e e e A% 64 75 1 AN 24
P DAL T P e R 10T 24 4 ke B B A RIBIL

[(E£WE ] EKAKRPEESTH (21401214) 55 ZEE K% H
A B3 4T H (2013QN03)

(MEERA] 2008 LB A WFSE 07 1 TEHLA K 48 Email .
1194288028@ ¢q .com

(EFEE] B W B8 04 S0 B9 1) R AL K A
#} .Email ;yangfeng1008@ 126 .com

BT I8 0T A B B F 5 A0 Py A 2 R
Mot Ko AR FTRITIA N Fiivg A it fry b jiz 1] Jo 2
ft. (epithelial-mesenchymal transition , EMT ) Jg& H:
BEEPRZ ", EMT A8 L B EL
OUT b e A A o A AR PP e Ay ELA T e B A
MU APy A b B AR M O 2 A R A A A iR
JR R AR A L R R AR B A% S 1R 2%
TU A TG ik 20 A i S5 A5 [ 5 4 D 2 R Y
BES.

A VR ZH AT A5 e IR AR I B 49 KR (eu



2SR 2017 4F 5 1 25 HAR 35 &5 3 )
234 Journal of Pharmaceutical Practice ,Vol .35, No .3 ,May 25,2017

prous oxide nanoparticles ,CONPs )R] DL fg 3 FEAIG
TR IR /N SRS r G o e A 45 1 B R B
i R AP PUIRI R Song S5 ST
W] CONPs fEd I T I8 M4 N B IR 32 4K 2
AR AT I A A A 0 H A ) e e 5 7 B0 1
A RE S A A k. O T — B S
CONPs il 3R R LA AL FA T /N Bl
@RI B16 A0 AR N BF SR R LS CONPs X
B16 AgAEAZ RE I A EM T AR AYRZM

1 HESH®

1.1 AHEAE /DRBEREAEBL6 415
(123 2 B8 R 2 B 2 i 2 T K o i e i %8
) ,BCA WM E R & G RAEYHARA
FRANE]D) ,DMEM i%?%%(Hyclone ,ZE Thermo 2
H) JEAFR I (FBS ), 0 .25%6 B4R 1 BHA (Gibeo-
Invitrogen'" ,3& [ Life Technologies Corporation
/N]) ,E-cadherin, N-caherin, Vimentin ZEH7 K (3
L M3 7R N L NCIDINTITE SN NN =700
Fric I1gG (3EE LICOR A H]), Odyssey WAL 40
PG AL (GEE LICOR A H]D AR (SE[H
AR A BR A H] ) LOLYMPUS IX73 {3 98 ik
s (b1 AN AE R AT BR 2 w81 B I ol
(Nikon Elipse TS100 , I fiiEAXERA R A FD . &
L HL (Centifuge5424 , Hitachi A ) ) L 1H I
PR -4 (Thermo Fisher Scientific AF]), HAh
PR ey R KT Ve N

12 &7k

1.2.1 CONPs (il & e RAE  ZIRICHR[10 /Y
E RO AERE A 3 ml 0.1 mol /L +75kedk
SRR AL B (CTAB) W, 27 "CHEFE T A
0.35 mlfy 0.1 mol/L CuSO:« % ¥ , F- A 10 ml
0.04 mol /LAY NaBH B Ji+k 17 h 47 JH
FE T KM OBEROVE IR 3 TR T 4 CfR
17, KBS BN H RS AN S AT RAE
1.2.2 4ijEiis /DRSR G R BL6 41 1E
37 'C.500 CO: M ANE 4 AF T . fE & 100 FBS,
106 WL (5 B R M BERE 2B DMEM iR B B 1 57
FerhiiFE, RPN A X B R L B R
M TH A TR AR

1.2.3 CONPs X B16 4HjfIJE A0 # B16
AARAERP ASTLAR T (2 X10° AN /4L 4 AF K3
X B A KB, g3 B A LWk Dy 0,5, 25,
50 pg/mlfY) CONPs L7 H 24 h 55 W50 T W
SAMMDIEAS 2L JHAMRIE S,

1.2.4 ZERPRESCE  BOSECAE K B16 40
AR FBES IS L 2 X107 A /FL Y38 BE e 31
FUMR T AR 20 A K 3 80%6 £ A7 AT R S .
10 p1 43k FoRFLARE A 35040 3 25 P47 B2k
RIS PBS VERGYA A0 2 i )5 B T Ay IR
Far SR ol TRR IS 0,24,36 h T 5
RS AN IR RS I IR A T R

1.2.5 Transwell iERESCE  HOMECER AR B16
20 M2 J i 1 T 05 FH G I ¥ 35 7 3 o B A L LA
5X10° A /LAY % FERERN R Transwell /NE Fp [R]
AR B9 CONPs F:15 3%, F = /il A 600 pl
B 1006 MR MG RT3, 8595 24 h )5 40 28
FHEEE 22 15 min 45 R  15 min , AR ZAERR
ANFE AR TR R R N SIS,
1.2.6 RETOLYEE  BOTHARK I B16 4
L 22 J B A S AL DL 30X 10° A /LI 25 s e 5
ANAUR T E R RO A MC b, A K R
7096 ZEATEFIIA CONPs JLR55% 24 h J5 3 K533
S5 M PBS VEVE 2 3 Ay dlBESR 24 h JE GBI R
SRIGH] PBS 28 R EE SR P L 2R T ] 40 2R
FE[EE 15 min, Hl&RE A EEZERBEE - A
: 100)4 h J5 1 PBS ¥ 4 WK HHE T B0 & 96
T4 30 min ,PBS PR 5% il 4" 6 pRIE-2- 2K
FmE DAPDOR HmE F, TEIEZOC R M T
AT SR,

1.2.7 HEAFEEE  BOHECER IR B16 41
AR BN LIS LD 2 X 10° A /FLAY 35 BE e 3N
Lt R A K X RO B A 285 R 24 h IR
£ B16 4l T oK b 24% .4 °C F12 000 t/min &S L»
5 min JUE FIEW BCA G 8 M E, ZFH
APRIG WEE FURE A 20 pg SEAT T be S AR R 2R
PUITERBE IR FEL UK (SDS-PAGE ) R e i, X
R 126 BERRA4F W46 4 h J5 ) PBS ZZop ik 3
B AGERA—PT (1 2 1 000 F 3 h. ARG
F PBST ¥t 3 i 5 B0 AGE S E —Ht (1 ¢ 10 000)
HEEIFE 30 min JH PBST 04 3 5 i A PBS 2%
MR SRR B BER SR

1.3 %itseaz R SPSS 20.0 Soitdit Kk
DI ERRUEZE (2 ) FoR BRI E N 2 &
FLAER FH R R 5 25453007

2 #R

2.1 CONPs ¢9H & & k4E  E 1K CONPs [)iE
BRI T AW EL B o A 4 5] o E R L B
I SEYRAR LR 40 nm , SRTHASCE % 5] 5 R 4F



2017 4E 5 F 25 H%S 35 45 3 W

Journal of Pharmaceutical Practice ,Vol .35, No .3 ,May 25,2017 235

1 CONPs £547 .

B 1 CONPs BIESEEEEE (<50 000)

2.2 CONPs 423t Bl6 fmfe b A th%0h R
AR R CONPs Jilli B16 400 24 h 5 TE & &
T TSR S A8 4k, 18l 2 25 CONPs 4b 3
24 h )5 B16 ZHMIEASE, IR LIS R, R

5 pg/ml

CONPs ZbFH A HL I ARTE | FidRIATE . 24040
IR A U ET AR A I HES A LA T R B
W A R T, BEE CONPs YR 3G m4n
A t K W I 780 3 i AR B W) 1) 22 30 08 857 T
TE MR B AT S Rl A AR B B
R A RE S RHE

23 wieXREE ERNIREE S AR (A
3IB/RTERIRE 24 h J5ARZ: CONPs ZHEAY 20 B RIIR
OB WA/ N AL A RS L8] 36 h [T &%
LA I CONPs AEEZH A 40 )R Bl CONPs
TR EE RS R AR R 178 5, JH A s v R A LA g A4
JiL R IR R K L A0 R R Y 18 2 RR ) B 59 L Uk
CONPs #Iil T B16 4HHaA 358 FIITAS

2.4 Transwell £ %23 Transwell T 5LE 45
W(# iR ,CONPs 55535 24 h J5 L% CONPs
WREERHE TN ,B16 4 RS i 45 it BH (8 bl > 55 %8
MM L CONPs AbHEZH Hofg B E £ 5, R
CONPs W] i #1117 B16 Z4HMIN 575

25 pg/ml 50 pg/ml

B 2 CONPs {Ef 24 hj5 B16 gRERIFLA (X 100)

5 pg/ml

=3

25 pg/ml

CONPs 1EF 24 h/36 h J5 B16 ZRAEXIRSEI 45 R (< 100)



A eaE 2017 4R 5 1 25 HAE 35 %58 3
236 Journal of Pharmaceutical Practice ,Vol .35, No .3 ,May 25,2017

El 4 CONPs £ 24 h j5%t B16 ZRAAIE TS BE 1R 2S0E (< 200)

2.5 mAeRERA AU GRRESOEET R (B 5)i
7~ ,CONPs Zb# 24 h J5 ,E-cadherin, Cytokeratin,
N-cadherin, Vimentin f£HZRIE KL T2k, HE
CONPs ¥ £ (40, RAE b 2 40 M R ALY E-cad-
herin, Cytokeratin F3&15 F i , 1 i 7 [] Jox 4 fif 5=
RIREIERY N-cadherin, Vimentin 25 335 N U
B CONPs [WAFESET B16 20 i 8] J5t 40 i b

FER T W E R AR SRRk EIH ,CONPs 7]

I B16 AUAEAY EMT 554k kA,

2.6 EORAIPE L I REEE LRSS
(&1 6) 571 JBEF CONPs #EE IS INFRAE b B 4l
FERI E-cadherin, Desmoplakin } Cytokeratin £
FI R W 1 0, 1T EL A [ JB 400 i 3 B R Y N-
cadherin, Vimentin 25 [1 3235 T 17 . 3X 5 20 i 50 %
BNEER—F UL CONPs ALFRAME T B16 40 iy
1l EMT %1k,

B 5 SEREENE CONPs 3f B16 A K 8R4 FIREMRIZRIRME (< 100)

E-cadherin

Desmoplakin

Cytokeratin

Vimentin

N-cadherin

GAPDH

CONPs 0 pg/ml

5 pg/ml

25 pg/ml 50 pg/ml

El 6 FEHRZEENEENE CONPs Xt B16 4 E 7 i8] B4 FAR S RIZHI#



AR 2017 4R 5 25 HAE 35 &5 3

Journal of Pharmaceutical Practice ,Vol .35, No .3 ,May 25,2017 237
3 g (&% 3]

I R PR ) B T 3R 2 e M AL A 1
RN AT IR RS i O
Fiivyed B Xk AR YT T B 0 S SR I 2L b
e HORIL 32 B AT R 35t A% S e EMUT | 2K B U
TPt A SR AR S b EMT #A k2
iRt R AN — S A Y AL 2 — A
TR T E ARSI s A th A BIESE . i
TAAIMA A EMT J5 ¢ 40 MapevE: 20 B ] % 420
AL A BRI Z TR AP T RE ) 40
RS HES ) B2 RN 1) 22 308 357 5 14 Bl it
ARE S UL AT AR R B S G BRI TE . TR A
AR AR R A AR T AR AR AL, b R A
¥ri&E 41 F (E-cadherin, Desmoplakin F1 Cytokera-
tin J7E 8 17K 3835 b i i (] 53 40 M s 25 4+
(N-cadherin Al Vimentin )75 /K- FRIA T ;
TE—E [0 258 F . CONPs L AE 10 il Jit I8 40 it i1
EMT i 2 (75 e 40 i 2% 25 18] 57 40 M 45 AE 3R A5
b Bz AMARARE OB A 8] J5- B B2 %4k (mesenchy-

mal-epithelialtransition ,MET ye .

ARSI LS R /R ,CONPs BEW] 2 HbAmHl/]N
BB R B16 434 58 L IF 90l B16 41 e iy
EMT i #200 % 42, CONPs VE 5 i3 B16 20 ji
I ABLBET R 5850 20 i S B R (AR | 2 (AT 55
(1] 5T 4 T AR o e 72 S HE S SR % | S 2 i i
M B SR b 7 AR S WIS U
T CONPs AbFf5/NRIB (A FR IR B16 Al &A= T
il MET BERYFEAL, A0 G0 2 SR B (1 e 3 B
AR IGUE T CONPs 114 T B16 41
7 EMT 12,

25 LR .CONPs /EIEAER BT AL K 25
Yy REWT Wt AN BB (LR VE B16 4HAEAY EMT
RN R 28 R . SRR S R e — A
ZW B ZHES 5 22t fE JLAHSCHLE] ) i B
W EE— R IT

(1]

(2]

(3]

(6]

(7]

(8]

[9]

[10]

[11]

[1z]

[13]

Wan L, Pantel K, Kang Y .Tumor metastasis : moving new
biological insights into the clinic [J]. Nat Med, 2013, 19
(11),1450-1464 .
Torzilli PA , Bourne JW, Cigler T, et al . A new paradigm for
mechanobiological mechanisms in tumor metastasis [J | .Semin
Cancer Biol , 2012, 22(5-6):385-395 ..
Rhim AD, Aiello NM , Mirek ET , et al .Abstract A5 EMT
and dissemination precede pancreatic tumor formation .[J].
Cancer Res, 2014, 72(14 Supplement ) :IA5-TAS .
Thomas N .Seyfried , Huysentruyt LC .On the origin of cancer
metastasis[J].Crit Rev Oncog , 2013, 18(1-2).43-73 .
Foroni C . Broggini M, Generali D, et al.Epithelial-mesen-
chymal transition and breast cancer : role, molecular mecha-
nisms and clinical impact [J ].Cancer Treat Rev, 2012, 38
(6):689-697 .
Greenburg G ,Hay ED .Epithelia suspended in collagen gels
can lose polarity and express characteristics of migrating mes -
enchymal cells [J].J Cell Biol ,1982,95;333-339.
Wang Y, Yang F, Zhang HX , et al . Cuprous oxide nanopar-
ticles inhibit the growth and metastasis of melanoma by tar-
geting mitochondria[J ].Cell Death Dis, 2012, 4(8).3133-
3145.
Wang Y , Zi XY , Su J, et al .Cuprous oxide nanoparticles se-
lectively induce apoptosis of tumor cells [J].Int J Nanomedi-
cine ,2012,7 ; 2641-2652 .
Song H, Wang W, Zhao P, et al.Cuprous oxide nanoparti-
cles inhibit angiogenesis via down regulation of VEGFR2 ex-
pression[J].Nanoscale ,2014 ,6 . 3206-3216 .
Wen JQ , Cheng ZH, Li QC .Cuprous oxide nanospheres as
probes for light scattering imaging analysis of live cells and
for conformation identification of proteins[J].Talanta, 2010,
80(3):1400-1405 .
EAREE, N HTEC B AR OR B9 AL 5367 S [0 ]
Jifggd A iR T 2 L 2008, 15(4):305-310.
W] LR, BRI A AL B F AN ATl A 549
ZI0 L4 B R L R ] S5 2 A B 400 4 T (0 0 DR g 27 2
2015, 6(6):481-486 .
fig B, ESIR, B RIE S MicroRNA-143 i@ 0k EMT
ML S 52 155 D Ao 18 0 [0 ] oK B2 TR 25 (32 AR R L2012, 2(2) 8-
10.

(Wi HHE] 2015-12-21

[(ExHmE\E] Wi

(MEEIB#A] 2016-07-29

(3% 232 )

(147 xiiids, Bk BRI, % . BIFRES HeLa AIIAT19
RBZEWIIELT ], SRS el L 2015, 36(6) : 418-421 .
[15] Shih YW, Wu PF, Lee YC, et al . Myricetin suppresses inva-

sion and migration of human lung adenocarcinoma A 549 cells .

possible mediation by blocking the ERK signaling pathway
[J].J Agric Food Chem , 2009, 57(9); 3490-3499 .
(W HEEA] 2017-02-03 [MEEIHHE] 2017-03-28
[(AxmE\E] BOCE





