[ Downloaded from opsi.ir on 2026-02-04 ]

9 Sl il a8 ety g S
oS el g ol Sggh
Olpl Sgied (5,9L8 5 (pwigee

s oSl D i
ol s ),,JMJ
VWA cpago V19 Shiraz University

& 03y Oly s sbd Joluw (oo e g (s ,L8, 2 Mo O,3650 30
mda-mb-231 Jelw

ST oo e dozo P Slokw dos (I S LS 0,5lg ' 8 Ggmge Lw odw
Yo, .

C; ‘Ls")')l? oKiils ‘&g):..é saSCisls ‘&95.153 ol.iw.gLe)T \
C)S ‘6"5)‘3" olKzsls (69,5 pole caSingh Y
OIS o lgm oKy o siws s pole 0uSiils « Jsse (Jobu s j 05 5 ¥

=32 Mda-MB-YY) Jobo (5 00 bl (5 domws by 5o Joho (a3 a9 Shs Syl (o195 Wlio ()l Ho— oSy
Tl cusd S 1,8 (S0 Glodus 50 pwaaw ol Hlowd M (69,5 340 Wglaso wdald aw b b Jolw lacol jo .cawl oals
Al oo 58I M &y gl yguas jo B o] hd ml ConSil cy g 9 S w45 ols L

Mo 60,3550 «pde g po ot e CuSh g o Z-SCAN gy cdicws o s —03lg oS

The effect of gold nanoparticles on the linear and nonlinear behavior
of malignant breast cancer of mda-mb-231 cell line
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Hossein Majles Ara"?, Mohammad Nabiuni®
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2 Applied Sciences Research Center, Kharazmi University, Karaj, Iran
3 Department of Cell and Molecular, Faculty of Biological Scinces, Kharazmi University, Tehran, Iran

Abstract- In this paper, the linear and nonlinear optical characteristics of human breast cells of the mda-mb-231
cell line, have been investigated. At first, the cells were treated by three different concentrations with spherical
gold nanoparticles, then they were placed in a Z-Scan Setup. The results showed that their linear absorption and
nonlinear refractive index increased in the presence of gold nanoparticles.

Keywords: Absorption coefficient, Breast cancer, Gold nanoparticle, Nonlinear refractive index, Z-Scan Technique

YVvYy
Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


https://opsi.ir/article-1-1925-fa.html

[ Downloaded from opsi.ir on 2026-02-04 ]

=S .

Ol Sgig (5 )9lid g (owiiten il AL (redd3l g Gl SHgig g Skl (ST ey g S
VYAV crage V=8l s 15l oSl

sla Jobo Sl lo Sy SSs ol 51 eolal
(JyS) » Jolis emda -mb-v¥Y Jolos (5 00, ol yu
8 addllas 0,00 b )3 651 V- pg/ml 5 0+ Yo

L 9y 9lge
‘SJSJ.»a 6L° Aigod (g lw oolof

Sl 5 Bgei (s Gl sl Jobo 5l dllie Gl 5o
08, ol ool oolaiwl mda -mb-Y¥\ Jolu 5 00, jo
g 3 0 Jobw SOL 5l mda -mb-vyy Jsls ¢
eSS e o Sl gl Jolo ol (gl 5 55nly
Slp cmlin 5 Gdin Lae) DMEM 6 oo Ll
S Stils (5 4,07V gloo b ,5ibeSSl yo (o Joho o,
SIS ()5 ST 5 1D g 5eeST A0 Lailyh
o lis als b Sy o T 5 o i
bl Sal> a0 B j0 g 0,5 eolatul oS
odd Sehe 2 sl adnd slo ans Al b (Cldy)
2505 e B oo s 20l 155 (sl oY)
3ol ool JLE Salx o 4o Jske Y/Fx) T sl 4
S 4 Goewy Sy cele T e a aody asll
VUKL Wl Gl elbeSl 3l o el Jol
ab adlby Jobe 69, mle dloye cnl 5l G (S
500 YO (JyS) ¢+ Jolis o JulS ot Lae Y M g
Sal> o 4 (AUNPS) b @134l 51 Ve« pg/ml
eSSl Ceels YT 5l s (0 g 7 e ) JS0) al adlal
a8 i o oY (g, 11+ S s Jolo 0.8

9Ll 50 (65luSS el VY Sl Sl o sl Johoo (i) ) S
el o Mo s 5l b end e ol sl Jsbo ) - X leiS 5
YO-X oS, 0 - /Ml @) ca- @) Yo ()

doddlo
g Sl 0B Ol 50 Ol oy @l Gl plbojw
523 1y 65 59 v9zse sl oy JSIVY Loy
2oty @ls 4, Gl jlam g wes (o
Lo 5985 50 lnl sla el oll V] 08l oo ez
ooy & oy So ol Jlexal oy V10 e
OlRl 0y 5o Oy (ol j9p (g 350 929 biny
IY] ol a8l anwgs sla 985 b5 5l yeS ans SO
3 5L 6sld @ Sy walld i slo Lo o
Mo o356 plee cnl 5o 5wl 009 (Si5n s 09>
30 cwlie g o3l b g 08 a4 pamie 5,5 ple>b
9 429 90 sl (SSn g Jo¥pe el Cen;
S (Shg olge ol wlae jo 3,k 3l ail eog el
35 5l sl oy (gmrbliae ols> g (S S s,
g god 0dyd S whide 0 a5 wws oo lis
Sonsy caloon® 5l (39 (som Jds 40k (555
Il ple 4 cons Glol i coblB g oe 55
PlaiBl 355 4 ae) cpl o ) o oy Rt
[fj\‘l] KPR
S oL AL (65,5 (5 0,350 5l Allae cnl yo 5, cnl
Ban a5 Cuwl S 4 Y (el 00405 oolaxwl NM 20
)‘ oslaiw! lJ e qu).uJ L)L°)'> )15 u.:‘ rol;u‘ )| gs’l'er'
il atasls Lsly ol o 1) il e b l)3l
SxS ol 5 5 @iz (e b (Sl ol
sy s Gy oo jo (ot il CuSE o
e M 13 536
Sl Pl i sl gl sl g, 5 S
L alie cpl yo a5 cwl Z-SCaN g, 5l oolixwl olge

Al gy B WWWLOPSLIT Colus jo a5 ol jliel sl)ls g0 ,0 alie oy


https://opsi.ir/article-1-1925-fa.html

[ Downloaded from opsi.ir on 2026-02-04 ]

Ol S5598 (55l 5 (cwtigee S el 5 ()l Seged 5 Sl (ST ey S
VYRV rage 118 el s ojlpns oSl

0 A (§ axmbo )0 (wilS g elad Wy g dzy o
V] wsb

Vussa‘:‘ _— :{

A

_Zo +Zo

Sy sl Jobo (s e 18, o)l sl oSwbs pledez : VUSS
mda -mb-yy\ o,

g el oo sols Las ¥ S 40 aS assl 4 as g5 L
& dgos ply 500,350 Lol jlos slo diges 3l (5,90
chle gwolplh e Gde cpl ply el oS J s
S Bged & S oS 5 4 ok sl gl o )35k
odal 1 Jgaz ;o ol ol a5 sl oo Gl S5

25
2 _/a'
,./ P
£ '/ ’
= v
b without AUNPs
® 25pug/ml
0 # A& 50 uyg/ ml
w 100 pg/ ml
0 5 10 = 20 25 ey
l(mWicn¥)

L Joho lo aiged sln 69959 U5 e 2 (29y> Olosi s T SS
b alyd Gy e s Hg/Ml g 00 o ¢ (Jpus) -+ i sls cdale
g0 3l S5 O 95 S, wiges oS o b Bk
ol i3S T USa o o] Jloges g oo (s5le, 80T e
s dolxo e g )b}od Q—.’.‘ sl sols S L !
aalgt anlre b dges s 8 CulSE g e (V)
Sl Y Jes o ol 5l Jels sla esls aS

! od.‘a‘.b)f

YVO

Sl s gy

(CW) wissy 5 o 5l Lo diged (alojl ol
5 4 o ooliiul OYY NM 4o Job L NA:YAG
Lsgs o1 g 5 M i 5l b Gl (sledsles la]
g_igj\oou;wlbgb}pijjg_i;)o\" mW ,;J s

L @lhe g 085 18 cw)p 0550 (Suul ool ooty
L b i e whyeY o o6 () & Aol
Al b diged 555 S8

I =1, QD)

il o diged Job L
55) @osme walr Seml pleser 5l oolizal b o
S50 b Wgai (ad e LS, atey am s (Sl -
o ovalie ¥ IS8 jo a5 pshailes w285 18 (o)
Lo S ol Jload 5l 6 4o, ST sl
e 998 (o0 P 9 035 jee S5 GelS alols
S Aok S g edgazme ;0 505l 9550 (6 digel
o Jgor diges gl L 5 035 gn S 0 gl
Dz dged 4 odem; lo Gl Sal e« SelS
Wy 5l g5 (g Caled o WS go S 751 (U
apd S5 (oo Sub dged SR e sy
[P0 ] wl oo o (V) (5 dolae 31 Jas e S
0= AAT,
2 27l (0.406)(1-S)°® 1,

M

iy IS ATpy 5 zge Jsb A ol 0 o5
6 akii o Dl lg conss S GHee Oly 6 S

B (1_e—aL)

31 asl (oo wiged Jge Jsb Ly = (&P

-2rr
G395 5 Db 5l 5,5 S =1—exp( W ) &b

Elad My sl (o ygue dom )0 5l aS el diges Cle (o

Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


https://opsi.ir/article-1-1925-fa.html

[ Downloaded from opsi.ir on 2026-02-04 ]

Ol S5598 (55l 5 (cwtigee S el 5 ()l Seged 5 Sl (ST ey S
VYRV rage 118 el s ojlpns oSl

_
.t
(S o A

2la 4505 Mmda -mb-y¥\ s 0o, Slbyw sla Jsho
Hg/ml 5 0 YO o () Gl gl cdalé |

(lemy b YYE 5l s Cdo Sl 6 edgume

sy 53 s a3l oo OVA X Ve Ccm?/W)

g Jsb Sy Judo a4 aS e o plas |y (il
b (SR O solawl OYY NM ;ij)

a2 wo

[1] Weiser, J., Shenkin, P. S., & Still, W. C. (1999).
Approximate atomic surfaces from linear combinations
of pairwise overlaps (LCPO). Journal of Computational
Chemistry, 20(2), 217-230.

[2] A. G Wiechmann, L. Osborne, C. K, & Schiff, R.
(2008). Crosstalk between the estrogen receptor and the
HER tyrosine kinase receptor family: molecular
mechanism and clinical implications for endocrine
therapy resistance. Endocrine reviews, 29(2), 217-233.
[3] Jain, P. K., El-Sayed, I. H., & El-Sayed, M. A.
(2007).  Au nanoparticles target  cancer. nano
today, 2(1), 18-29.

[4] Arvizo, R., Bhattacharya, R., & Mukherjee, P.
(2010). Gold nanoparticles:  opportunities  and
challenges in nanomedicine. Expert opinion on drug
delivery, 7(6), 753-763.

[5] Van Stryland, E. W., & Sheik-Bahae, M. (1998).
Characterization techniques and tabulations for organic
nonlinear materials,(eds.): MG Kuzyk, CW Dirk.

[6] Sheik-Bahae, M., Said, A. A., & Van Stryland, E.
W. (1989). High-sensitivity, single-beam n 2
measurements. Optics letters, 14(17), 955-957.

[7] Sheik-Bahae, M., Said, A. A., Wei, T. H., Hagan, D.
J., & Van Stryland, E. W. (1990). Sensitive
measurement of optical nonlinearities using a single
beam. IEEE journal of quantum electronics, 26(4), 760-
769.

1.
= without AuNPs
1.4 = 25 pug/ml
A 50 pg/ml
D 1.3 w 100 ug/ mi
=
=12
E 2]
=
=
E 1.1 A
=
B 1.0
~
E 0.2
=2 oz
0.7 -
0.8 v N v v v
-40 -20 o 20 40
Z(mmy

Sl Aiges (6l s azm ;0 (Sl =9)) (6557w gl Jloges ¥ IS
S5V Mg 8e Y0 (US) - dilise b clale b Jsks

Mo oIy

5 33 33 ) g Y,.Y¥F

il sl clale s e

(Y/em)

Yo A, %Y Y.YA
S £.VY ¥.¥Aa
Nas Aoy d.YA

LaS 0gd o0 cdolice V Jou> sl cols 4y axgi b
oy s oo o aigad s 39l cale Gl
JAS (6 diged 4y S i @ o yef eSS
Gl Gk Sy Bl s 4 45 s e

S a4 OYY MM 5 zse Job LD Yo NM &l 363k

Mormalized Absorbance

Yvs&

u»&bwb@égl Lngﬁ,..,J)aoa.i)ooﬁ
Sl 0ol B JSs oMb Yo NM &l ,3456

o AuMP=M50 pg f ml

o.0 -

T T T T T T T T T T T
300 350 400 450 500 550 600 650 TOD TS50 8O0 850 S00
WawelLength{nm }

cdale b Yo NM &l,350 i S loges 0 JSis
No- pg/ml

Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


https://opsi.ir/article-1-1925-fa.html
http://www.tcpdf.org

