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Abstract

Introduction: The crucial and vital player in tumor recurrence is the tumor-
initiating cells (TICs). OCT4 is a widely appreciated non-cell surface for TICs,
dedicating detrimental properties to these cells, including self-renewal,
epithelial-mesenchymal capacity, and drug resistance. OCT4 and its partners
Sox2 and Nanog are up-regulated in stem cells; on the other hand, normal stem
cells are more resistant to various herbal remedies like curcumin. Based on
these facts, the main objective of the present study was to investigate the
alteration of the mentioned genes expression after curcumin treatment in breast
cancer cell, human bone marrow mesenchymal stem cells (hBM-MSCs), and
non-tumor fibroblast cells (HSFPI3).

Materials and Methods: MTT assay and AnnexinV/Pl were performed to
calculate the effective concentration of curcumin. To assess the expression
level of OCT4 and Nanog, real-time PCR was performed to quantify the
alteration of the mRNA expression of the mentioned genes after treatment in
MDA-MB231, hBM-MSCs, and HSFPI3.

Results: Curcumin could not induce significant apoptosis in hBM-MSCs and
HSFPI3 even after 24 and 36 hours after treatment in a toxic concentration for
cancer cells. After 36-hour treatment with DNC, the mRNA expression of
Oct4-B1 in both normal cells enhanced significantly compared to untreated
samples. Furthermore, in HSFPI3 cells, the Nanog mRNA expression increased
after this treatment. The expression of both genes decreased in the MDA-
MB231 after treatment with DNC.

Conclusion: Non-tumor cells are more resistant to the curcumin treatment
compared to cancer cells. The reason is at least partially due to the different
expression pattern results in these cells after treatment with this reagent.
Pluripotent markers, including Oct4-B1 and Nanog are proposed to play a vital
role in these non-tumor cells resistant to curcumin.
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Introduction

The cancer stem cells (CSCs) theory is
controversial yet and it is still developing
since the time of being put forth. In this
theory, it is proposed that some crucial
characteristics of tumors are related to the
specific subpopulation of CSCs in the
tumor, which are renamed differently. In
some reports, they are called CSCs
because of their ability to renew and
produce differentiated progenies. In the
other reports, they are called tumor-
initiating cells (TICs) due to their ability to
produce new tumors after transplantation
[1, 2]. Oct4 belongs to the POU (Pit-Oct-
Unc) transcription factor family, which
regulates the expression of their target
genes by binding to the octameric
conserved DNA sequence AGTCAAAT. It
is not transparently demonstrated what
signals are  responsible  for  the
oligomerization and the subsequent
function of the Oct4; however, it is
approved that this gene expression confers
main properties to the TICs, including the
self-renewal, epithelial to mesenchymal
transition (EMT), and drug resistance.
Together with the Oct4, Sox2 and Nanog
are other stem cell markers which are
essential in pluripotency maintaining in
stem cells [3].

Curcumin is a polyphenol extracted from
the rhizome of the plant Curcuma longa
with approved anticancer properties. Its
preferential uptake into the cancer cells
besides the pleiotropic feature of curcumin
to target multiple signaling pathways
considered it a potent anticancer agent.
Although there is still very little data to
explain  why curcumin exerts cytotoxic
effects, especially in cancer cells, it seems
different membrane protein composition
between cancer and non-tumor cells plays
an essential role in this media. The
glutathione (GSH) content of the cells is
also another parameter affecting the
sensitivity of the cells to curcumin [4].

Materials and Methods

Dendrosomal nano-curcumin (DNC)
preparation

Dendrosomal nano-curcumin was synthesized
in our lab based on an optimized protocol [5,
6] and stored at 4°C in a light-protected
condition until utilization. For in vitro
experiments, the drug was diluted in a
complete culture medium.

Cells treatment with DNC

We previously examined the sensitivity of
cancer cells and mesenchymal cells to DNC
using an MTT assay. We found that at a
concentration of 17.5uM cancer cells were
affected while no harmful effect was
connected to non-tumor cells[10]. Considering
available data and regarding the aim of the
study, we treated the hBMSC cells with
anticancer concentration (17.5uM) for 36h
before the genetic analysis (trypan blue
staining and counting was performed to
confirm that the above DNC dose does not
significantly induce cell death in non-tumor
cells) (Unloaded nano used in the control

groups).

Real-time polymerase chain reaction (Real-time
PCR)

Real-time PCR was performed using the
SYBR® Premix Ex Taq™ II (Takara) using
specific primers[10] for Oct4-B1 and Nanog
(Tablel). Relative gene expression was
calculated as 27**“* after normalization with
GAPDH. The real-time PCR process program
was performed as follow: Holding Stage: 95
°C/30 s; Cycling Stage: denaturing step:
95°C/5 s, followed by annealing/extension step
60 °C/35 s (Number of Cycles: 40). 3- Melt
curve analysis stage.

Results

Apoptosis induction in non-tumor cells by DNC
To determine whether DNC induces apoptosis
in non-tumor cells, both hABMSC and HSFPI3
cells were treated with DNC for 24 and 36h.
As illustrated in Figures 1 and 2, no significant
change in cell death was observed after DNC
treatment in hBMSC or HSFPI3 (P>0.05)
compared to untreated cells. In hBMSC, the
percentage of apoptosis after 24 and 36h post-
treatment with 17.5pM DNC was 4.39% and
7.19%, respectively. Treatment of HSFPI3
cells with 17.5uM of the DNC induced about
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10.41% apoptosis after 24h and 11.03% level did not alter statistically compared to the
apoptosis after 36h (Figure 1). untreated/control group. Similar to hBMSC,

OCT4B1 upregulated in HSFPI3 cells after
Alteration in the OCT4B1 and Nanog mRNA treatment with DNC; however, in contrast to
expression level after DNC treatment hBMSC, after treatment with DNC, the mRNA
Real-time PCR results revealed that the expression level of Nanog increased in
treatment of hBMSCs with 17.5pM DNC HSFPI3. As shown in Figure 5, OCT4B1 and
induced OCT4B1 mRNA up-regulation. Nanog were up-regulated approximately 7.73
Following 36h after treatment with DNC, and 5.2-fold, respectively after 36h treatment
OCT4B1 was upregulated 2.19-fold in (Figure 2).

comparison to untreated cells. On the other
hand, after this treatment, the Nanog mRNA
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Figurel: Annexin-V-FLUOS/propidium iodide staining to assess apoptosis induction in hBM-MSCs (A) and
HSFPI13 (B) after 24 and 36h post-treatment with DNC. Viable cells (Annexin-V—/PI-), early apoptotic cells
(Annexin-V+/PI-), late apoptotic cells (Annexin-V—/PI+), and necrotic cells (Annexin-V+/PI+) are located in
the lower left, lower right, upper right, and upper left quadrants, respectively. Numbers in each quadrant
represent the percentage of cells.
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Figure 2: The real-time PCR results revealed that, the expression level of OCT4-B1 and Nanog increased after
treatment of hBM-MSCs and HSFPI13 cells with DNC. However, this treatment induced downregulation of the
mentioned mMRNA genes in the MDA-MB231 cells.
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Discussion

In addition to OCT4B1, in fibroblast cells, the
stem cell marker, Nanog, was significantly up-
regulated at the effective concentration of
DNC. This finding maybe supports the
involvement of Nanog in stress responses.
There is little evidence showing the anti-
apoptotic role of Nanog. Suppression of this
gene promotes apoptosis in mouse migrating
primordial germ cells [7]. Up-regulation of
Nanog seems to play a role in hypoxia stress,
and knockdown of Nanog in hypoxic tumor
cells decreases tumor resistance to CTL-
dependent killing .

In a study performed by Igor Matic et al., they
revealed that the expression level of the OCT4
and Sox2 is much higher in cancerous cells
like A1235 (a glioblastoma cell line) and
HepG2 (liver cancer cell line) [8].

Here for the first time, we showed that after
treatment of non-tumor cells with curcumin,
the mRNA expression level of the OCT4-B1
and/or Nanog increased in these cells. As
discussed above, these genes play an essential
role in physiological processes, including
stemness and self-renewal in tumor cells as
well as non-tumor cells.

Conclusion

1. Kreso, A. and J.E. Dick, Evolution of
the cancer stem cell model. Cell Stem
Cell. 2014;14(3): 275-91.

2. Cabezas- Wallscheid N, Eichwald V,
de Graaf J, Lower M, Lehr HA, Kreft
A, et al., Instruction of haematopoietic
lineage choices, evolution of
transcriptional landscapes and cancer
stem cell hierarchies derived from an
AML1-ETO mouse model. EMBO Mol
Med. 2013; 5(12): 1804-20.

3. Amini S, Fathi F, Mobalegi J,

Sofimajidpour H, Ghadimi T.The
expressions of stem cell markers: Oct4,

Nanog, Sox2, nucleostemin, Bmi, Zfx,
Tcll, Tbx3, Dppa4, and Esrrb in
bladder, colon, and prostate cancer, and
certain cancer cell lines. Anat Cell Biol.
2014; 47(1):1-11.

. Syng-Ai C, Kumari AL, Khar A., Effect

of curcumin on normal and tumor cells:
role of glutathione and bcl-2. Molecular
Cancer Therapeutics. 2004;3(9):
p.1101-8.

. Tahmasebi Mirgani M, Isacchi B,

Sadeghizadeh M, Marra F, Bilia AR,
Mowsla SJ, et al., Dendrosomal curcumin
nanoformulation downregulates
pluripotency genes via miR-145
activation in U87MG glioblastoma
cells. International  journal of
nanomedicine. 2014;9:403-17.

. Babaei E, Sadeghizadeh M, Hassan

ZM, Feizi MA, Najafi F, Hashemi SM.
Dendrosomal curcumin significantly
suppresses cancer cell proliferation in
vitro and in vivo. International
immunopharmacology. 2012;12(1):226-
34.

. Yamaguchi S, Kurimoto K, Yabuta Y,

Sasaki H, Nakatsuji N, Saitou M, et al.,
Conditional knockdown of Nanog
induces apoptotic cell death in mouse
migrating  primordial germ  cells.
Development. 2009; 136(23):4011-20.

. Matic, 1., et al., Expression of OCT-4

and SOX-2 in Bone Marrow-Derived
Human Mesenchymal Stem Cells
during  Osteogenic  Differentiation.
Open Access Maced J Med Sci, 2016.
4(1): p. 9-16.

16(1):97-110


http://dx.doi.org/10.30699/ijbd.16.1.97
https://dorl.net/dor/20.1001.1.17359406.1402.16.1.7.8
https://ijbd.ir/article-1-1028-fa.html

ieagy Ui
39 S=alS iS LS Sy (ylgis 4 OCTABL by oy jwo padtid (ow y 90
d iy S g s J ol g Jlo y SIS g &gl Sl (ot
w095 395

L IR Y. o wuY Ve
e S Plrae) v Wigwld cdumw & gugle ol oo ¢ (G g owlogb o
7 52 092,88 9o g waw Posl Bolo wume

Ol 3158l sl (saim (S psle olSadls o Ky 0o (S5 St 095

(PES Sl sains Gl p ity iy Gl p Slini 35 e (ol p 53 ST b gl 09,5
REAERUT

Olnl ke e olKtsls carly psle uSails ¢ J5Slpe St - alid Sy 03,5

Ol 0l el ST oKtsls 05 Sy psle (K5 g Blsz o Rtmgy oKl |

D) S i oS g gl oSl S5 038 °

- P & .ca £ & . .a . a & e’
Olnl Ol (g 9 S5y (555l 5 pole g%y dusge do 33938 9 1)) (g% 09,5

o>

K

OCT4 .siza (TICS) j5057 ,55eT (slo Jslus «j5055 dazme 352 ;0 Gl g o Lids 1B g dino)
5 Jukil sowtilie codil (silugt 055 alez Sl srae (Pl Wigioe O Jpame o il 5
A b ool sladshe Rs o 5l Ngdies i ool slashe 3 OCT4 5 oMl
ool 3o Lo ol Gan ol ol 5yl (6t Canglie cymosSsS wile ikt LS clagls
Oy Gl sladobe ;3 o505 b loys 5l G 8% o) Ol st (o) p aslllan
o35 b Sedhg e slodslo 5 (NBM-MSCs) oLl plgseial 5ie cortilie (ool slo sl
2wl (HSFPI3)

Glp b plml faesS S ge cdale awlme sl ANNEXINVIPL ¢ MTT cos :qwy @ (99
Glp s ol 5l ecd )5 108 solanul 5,90 real-time PCR jsq, Nanog 3 OCT4 L, zhaw ;)
5 hBM-MSCs MDA-MB231 sloJskw o ;5530 slooyy MRNA Ly o5 ol e

5 ooltl eegS oS b lews 5l w HSFPI3

MDA- by slosbes 10 5o sy B0 glall el VYIS UM e 1o cyngS 5 5 pazdly
slgl; o g cbale I LBM-MSC Jbo s slaolo jles i cele Y2 4 YF 51 0 MB231
TANY 9 /N IFY Sl jsbas HSFPI3 5o 5 ZYNA 5 7F/Y 5 5 4 u5ke jobo 4y o0y aza¥
3 b Joko g0 2 30 Oct4-B1 ¢MRNA Ly DNC L jlos celo Y2 5l 0l (5,155
GMRNA 5Ly HSFPI3 (sla sl ;5 3l (il o BB slot ot s slocipas s i
Sl olise DNC | MDAMB2BL (sla Joho Jlass 31 o 2l il s cal J g S5

2l malS < /0F g /Y Sl jebay 55 4y Nanog 3 Oct4-Blsle

ALt 5 pglie (095 555 laye 4 Slb e sla Jolo b anolie 10 (59095 uf (sla gk (g S AR
Sl TS oy s 5 4 esln sl o by Sglite olo s o & s b Jilas oyl
510 (09 168 4 (559095t Sla sk (nl Cuaglie ;o soe LiE NaANOG 3 OCt4-Bl Lol Jlgs

Nanog «Jle 5 sladshe (S5 slo Slis ¢ Sl g0l sla b 1 guals’ slaojly

u.a.l&‘t.lqan
Oyl Ol Sl Syl
TR ALTCH L UIR

VEAN /A s bl g,
VEV VY iy f,b

1] ghno 0w 99 *
sadeghma@modares.ac.ir
090 Jgiumo aw.y'%
Javidi@acecr.ac.ir

V() AV-1 -



mailto:sadeghma@modares.ac.ir
mailto:sadeghma@modares.ac.ir
http://dx.doi.org/10.30699/ijbd.16.1.97
https://dorl.net/dor/20.1001.1.17359406.1402.16.1.7.8
https://ijbd.ir/article-1-1028-fa.html

[ Downloaded from ijbd.ir on 2023-09-04 ]

[ DOR: 20.1001.1.17359406.1402.16.1.7.8 ]

[ DOI: 10.30699/ijbd.16.1.97 ]

Sl a0z 3, S0s, o ol TSl 2S5 Gl s
Ol b () Sl oads slpiion s laJsho L oj)le
9% Sloyd SISl sl ol b 2355 sl o (>
A Glojag azgr lae iy @iids sladns o .ales
ails Gl Lo Jsho ot lyr o0LS (sloo Las
Lmo)L,a.c O—.’.‘ Y ol ).a‘ O‘i‘ J,{}/o )‘ L;; Y
S99 mf Sl she 4 S by la Jobo Lo
oot gl el J5b L oSy pmesS 58 (1 F) )
b ywas plg> L Curcuma longa o3 pg5-, 5l
a0 ol e 5 odix (W10 O Y) il oo ol
95 595 Seafseky She LS o Sl slashe
Ol waste 25 JiKew gl s yols 1,8 Ban (gl
ol 055 yme (538 b 35 ol Sy ol &)
05 Sl (o5 s oools jei x> ST.(V4 VA)
3 055 A SenS igin 51 (eg S 558 |2 S
Y)Y ) 5l gzy w8 e Jlosl Sl s (slo Jshos
ol S e B o998 = 9 Sl sla sl
Lo Jsbo ol 5 85 ol (5,50 il 5 Lo Jslo
cilises £yl oles 53 (YY) 3,35 o 15U esS o5 @
Gz 4sS laie 4 OCt4-B1 Octd slacllg
&‘?)QWMW‘L)SMASW|OMQW
TY) asl assls glbyw slo Jolu glgl 51 S g0l
,3-b 4 Nanog 5Sox2 Octd slagys 4 slsl 51 (VY
P e b e ol 3l ladske )0 Jyens
51 e 55 e by gl ol osSI 5l 5b Calie
aedllae Lol Goca ol sl ol esS 68 b jlass
s> Nanog 5 Oct4-Bl slo:y; s olo)l —ol>
08, ylgmeiwl e 3l Fiie cowiilie (g0l slo Joku
0959955 5955859 byl 5l e MDA-MB231

2wl (DNC)

ol iy s slont soke o | (1500 5 orusload vy o [N

dodlo

ez e (CSCs) Slb s (g3l slo Jsbos 4,k
w‘ c\.:...ny JL‘> )J 05.51; QT c\jl)‘ UL‘Q) )| 9 0\59..' J...f.u‘).)
P Gladusaz n; 4 b o o yses5 mie S0 Sg
Jdo s ls golate slapl a5 conl j5045 ,0 WCSC
leos, adg o e j0 5 (55lugings jo Le‘ﬂ sblgs
s5—e 00S g5, sla sl sl @ canly plos sl
slzul SUles Lo Jolow oyl ogdle 4y 10565 o (TICS)
Sazme 3ge 53 9 W)l 5 ) W 5l e W o508
34 a8 Cel ] 51 (S a5 o ls 992 (5 s Sl 1S
Oleyd 5l o & 4z s BB (gl Cuoglio g Lo )gag
A_..uLJ 1-QTIC )l ‘é_..ul: u_..u‘ U_im 5;)5_4.0‘;40 o lis
MDR sla iy oz 5l G olo alos 51l oas
Lo Jobw cpl o (g)l0 iz 4y Cuaglae 0aiiS sl) L))
o=l Gl 3 650 G penilSe MDR (sl 5 odle
65l 4 g oo Ll o yiege 51 a5 il sus slgrias
oyt Silid ohg @ da sl (nl 5o (5 ple P
odlgils a4 3leio OCt4 .5 S o,Lil (Y ) LTIC ,5 Oct4
ol 45 Cwl POU (Pit-Oct-UNnc) o gis, (slo, 9351
oo Laax> DNA Jlgv 4y Jlasl b 1) 095 Ban sla s
gy A eSS e medas AGTCAAAT (5 ,.LST
J}.i_..wo @LQJLLMJ 4_> as u_....\‘ Y —wy oé\.) ul_m)
J ol b aie Octd sow o Slas g ¢y guml 1 50!
3 el sla S o5 ol ol & cewl als astine
EMT) ol a0 JLligl o (s5lugs 995 alax
Oct4 l_: ol)_n.ﬁ ...\_a:ob_,o TIC LY ‘) LS'»B)") waLa.o 9
ol sl Jow oo, S zs , 55 Nanog 4 Sox2
Sl (goby slo Jolo jo Jlgiy Jaa> o aS win
A aiyls Sl 4

ool 8 Bae Jbls o an 4 (gl ooy pai 00lS

ZOSIAIE



http://dx.doi.org/10.30699/ijbd.16.1.97
https://dorl.net/dor/20.1001.1.17359406.1402.16.1.7.8
https://ijbd.ir/article-1-1028-fa.html

[ Downloaded from ijbd.ir on 2023-09-04 ]

[ DOR: 20.1001.1.17359406.1402.16.1.7.8 ]

[ DOI: 10.30699/ijbd.16.1.97 ]

AT - oS 59 S lgie 4 OCTABL (4l ¢yl juo oudisd oy 39

V() A=\ -

s_b e lile L |, HFSF-PI3 s hBMSC (sLoa Jsls
Sy90 el Y7 5 Yoo 4y (Y g05,500 VV/B) Sl s
by e glaiins ploxil 51 g 218,85 ,L3DNC b Lo
Y8 oles yo bl lboads jles slasbe Gemsl 4
Sy5= L3 Ol 59 e Ol (o) 2 Sz Sl
R ooy cow (S 5IUT 5 LB a8 S 18 )
SS9 590 50 aS!l i ML) Sy addlas pl jo) puols
)5 s Spo ey s S o 44 DNC o
ok ot s ol s3en I, e b o
oLl J;5 gloog 5 55,k g 593U (0 plonil 55

(o

sehaal e
Annexin-V- ;5 ol S5; oS lawg jeugl ausis
G—b (,LaJT Roche Applied Science) Pl 4 FLUOS
WS el a0l plodl asjle S Ll el gis
A Al il glacdl 5l Sal> e 5o Jolo V,0x) 7
4 DNC Y5 09,500 VYO L 59, S 5l L saiads ools
Ao i Lo Jolw ol Lo cel Y7 5 YT S0
4885 0 ;90 VY-
(sl YV 7 J8las) Lo sl ol o S0 sl
b0 553 ZuS Jaallygius y3 a5 Lbg, lew 4 Lids

FACSCalibur jegulwgls Lo wgh o g 00 dgd

50 4880 D oA g WAl

38,5108 Lo g 5o 0590

Real-time polymerase chain reaction _ui—S'lg

(Real-time PCR)
(Life Technologies) TRIZol lawg Jolw oLs RNA

s g5 DNC 5IVOUM oy el T8 5
5f ooliz_ol Ly CDNA 3t 3 L ol RNA ol s
i L (Thermo Fisher Scientific USA) DNase |
Takara ) PrimeScript™ RT ¢S oS L JoSe DNA
2 3IRNA 5, 55 e V3l oolaiwl b g (05 Bio Inc

A P diged
SYBR® S ;lReal-time PCR _ziSly slowl &l

1559, g olge

(DNC) (50959935 (095 555 95U antd

ool i Lo olStlogl )0 (cag9,00 (rpagS 558 5l
Oloy Lgad jmiiw (Y2 YO VF) ond aige JSSgp
S8 e 3l a0 a4 g 0,8 bl ax 0 F gles o colanul
o=l DBiole;] calisee slocuns sll gly .o ool
Al 38, JolS csS e o S S

S Loyl 5 ok oY
Obdl plyFeal 5o ol Fde ol loJshe
35 st Sl Ceudlig b sla Jslw 5 (NBMSC)
SIMDA-MB231 b, s sLa Jsl s s (HFSF-PI3)
Sl Olml ol Gl gl (o Jolo S3L
Lna Jalt JlS S b s Lo Jyl gl i
5 «(FBS) 55 iz pyes 11+ b onds 2 DMEM css
51) (Cmlagiy ool 5 b 520) 1S5y 51 )
(Life Technologies, CA, USA) S ,é 5l oo )53 olge
Y los jo v Jolu plod .asas ools CisS (Wials ags
3 om0 eols al; CO2 ws o 0 of 5 sl a0
Saly La sl oy TA+ 4 ool o515 (00 453
U559, Voo ladsle (09, ot Laoms waiad oo o0l
s S e 53Kl 03 el CotS Lagma |
L LS el a5 B Jymol cogle, Uy oad ol
oltalojl S5 505 5 (Joko slogn¥ 5 (Sloyws sl sk
2SEpg%) 9 (i S F olSiils (J9Sdge 5 ok

..\J‘OM) r:l?u‘ LERN PN 9 qu).u

DNC b b Jske Lo
5 b sl Jslw cowlus 4535 Slalhe o
MTT g, 5l oolaswl L1y DNC a4 coniiilie slo Jokus
5o ol lid oo S bl ol S8 w090
30 9= J=B S50 DNC 5l Veog S VV,0 clale
LI ) A e oS U ol ¢ ol sla ok
AV0) Clai LS o (559055 o S5k 42 (5 pan 55T

Al Bonayazg Ly glacsl olasazg s


http://dx.doi.org/10.30699/ijbd.16.1.97
https://dorl.net/dor/20.1001.1.17359406.1402.16.1.7.8
https://ijbd.ir/article-1-1028-fa.html

[ Downloaded from ijbd.ir on 2023-09-04 ]

[ DOR: 20.1001.1.17359406.1402.16.1.7.8 ]

[ DOI: 10.30699/ijbd.16.1.97 ]

ol Judexs
w355 slp o bl 1SS aw o PBlas ool ples
t- o931 g GraphPad Prism® 8 13sla 5 s ,lol Judow
e Dgldy A4S 90,008,538 eolaiul o, g0 test
&olel Sl 5l gles )l g p value<0.05 sl yls laog,5

Sl 00 Q,o)‘)f )‘QLSRM

aaxsly

Syl 5 Sl S0 5 st 03] LA

DNC Luwgi (5 y9089 s
30 590! slall &b DNC LT a sl s l,o
SNBMSC sl 53 5 w355 o 553055, cslo sl
ud les DNC L cels Y7 4 YT o 4 HSFPI3
Ao lie )0 (el oo ooy Ll V S 0 oS jslailen
S a5 s B s e o s slo sl U
HSFPI3 L, hBMSC ;6 DNC L |l 5l sy Jobos

559 ] dwo,0 hBMSC o (pvalue>0.05) ais osaliv

ol iy S s jlowt sode almo | o)y15an 3 sl s 50 [N

—ola>! sl ol g Premix Ex Tag™ II (Takara)

Olie .V Jguz) o eolazwl Nanog 4 Oct4-Bl ol

oSy ol oolaiwl Al S leie s GAPDH

o pll g 4l SWST L real-time PCR
Holding Stage: 95 °C/30s; Cycling Stage:
denaturing  step:  95°C/5s,  followed by

annealing/extension step 60 °C/35s (Number of
Cycles: 40). Melt curve analysis stage.

3 g ot s 270 Jo a3 5l solanal b s obo

plxil gl oolisiwl 850 (olass | 5bd ool Jlgi 1) Joueo
1o JyS ylgne 4 GAPDH) real-time PCR oSy
.(C.é)f )‘)5 solaw! \5)9-0

Gene Sequences

OCT4-B1|F: GGTTCTATTTGGTGGGTTCC
R: TTCTCCCTCTCCCTACTCCTC

Nanog |F: AATACCTCAGCCTCCAGCAGATG
R: TGCGTCACACCATTGCTATTCTTC

Gapdh [F: GTGAACCATGAGAAGTATGACAAC
R: CATGAGTCCTTCCACGATACC

1am

PerCP-Cy5-5-A

A)
g g
« ) 0.9 <
h w
.i h;
[0 o
g i
a 08 a]
FITC-A i
Control 24h
B)
f g

QerCP.CyS-E-p
PerCP-Cy5-5-A

am

PerCP-CyS5-5-A

" FITC-A am

e Im
Control

36h

ceelbw Y8 9 YF 51w hBM-MSCs 10 je39T Wl oyl 3me U 5,1 <> Annexin-V-FLUOS/propidium iodide cuws - Jsi
(ANNEXIN-VHPI+) pl&id 55 5959 991 (ANNEXIN-VH/PI-) p&id 39 3953997 LANNEXIN-V—/PI-) 0055 s Jgbw DNC b jlows
skl 50 Cand ()l 4 bgrpo gl (A .aiiwd ;3T b Jakw duo s suids (Lid I la ,» slael (ANNexin-V—/PI+) 34,5 g
TYNA g 7FIFA cud i & uSilio yob 4y cacluo Y5 9 YF oo a3 DNC b b Jgliw ol jloasi 1 g 45 310 5L hBM-MSCs
1 s gk o331 55 5e5 01T U ol e w1 yLis HSFPI3 gl Joku 55 Cond 4 bgy po gy lis (B .oy Wl b Joku (1 50 59508
s dulome Z0V/+¥ 9 /1+/F) s 5 & DNC U jlous sl Y5 o YF

ZOSIAIE



http://dx.doi.org/10.30699/ijbd.16.1.97
https://dorl.net/dor/20.1001.1.17359406.1402.16.1.7.8
https://ijbd.ir/article-1-1028-fa.html

[ Downloaded from ijbd.ir on 2023-09-04 ]

[ DOR: 20.1001.1.17359406.1402.16.1.7.8 ]

[ DOI: 10.30699/ijbd.16.1.97 ]

A oS’ 5SS lgie 4 OCTABL (4l ¢yl juwo oudicd oy 39

V() A=\ -

slodsho 0 w2y JB Joko S e cele VE Sl
oy Ve aga ko (pl jo ams sed Fy 00l Lo
aS ols &, (ondy s Jokw oy e dg0) Jol S 0
e ladsbos b anglio o BT ol g bl Ll
o S cdale b la Jolo ol jlowd 2055 lo sixe 00is
IAD dg0 > Joho S0 4y e cel Y7 51 g DNC

(Y JS) 0 (o3 sl Jskes 7AD~)

MSC
100

50

cell viability (%)

N
Q) N AN
'ly ”3(0

Samples

DNC 5NVIO uM L jless 5l eo el Y8 5 YF 51
HSFPI3 cla Jobo sloss 053 LV 5 LFIVA o )5 4
YE 5| e dmo)0) +/FY 0> DNC cclile slon b
JS5) 0 Ll Ceolis Y8 51 g 2o po VY- Y 5 el

QO

ol ol ploy @l i ¥ JS8 50 o5 jshailea
DNC ,Ygo5,See VIO Ly hBMSC Lo 5l s 45 ol

HSFPI3
__ 100 I
S
2
%
= 50
O
o
0
> N X
OQ\*O P
o
Samples

97)e iy 43 celio Y5 5 VF 31 g DNC 51 ¥ 509,500 1V/8 cdilé 4 hM-MSCs b Jobw jloi gl oyl 5 Cond gualis =Y JS

LS (o o) Sgui 18 o 00 jlowd J 58 W ok b o] glis (a8 T ygu0 50 10,5 W b Jghuw o) 5o (Jobw 0 710
0955 4 Cawd S o W 50 (5,10 (o Wgli 3.5 DNC 51 Y909 500 VY/ & cdile L HSFPI3 gba Jokuw jlowd gl p ol by 5 cons

(s dslro 718 3 1AV i 35 s B Jglow o3 53 o0 W1 Jaloo F po 3l 5w0) 3,55 slmyl cecls ¥ o YF clagyle) 5o J S

L e 5l e celw Y8 51 ey 093 - OCT4B1
o Jloy gle Jslos b auslie ,0 OCT4B1 DNC
ot 3 o 5SS e 51l a3l s YA sns
Josd 05,5 L acglin ;5 Sl GMRNA mhaws Lo
Y JS8) 090 o sme (s Lol Sl 51 puSToass

51wy HSFPI3 sls Jolos ;o OCT4B1 hBMSC aliw
B o Jl ol b 55 1oy ol GIHIDNC b e
ol ga W HSFPI3 s Jas ol 5l ey WBMSC
O JSi o aS e blen il iyl Syl mRNA
5 5 aNanog g OCT4BL el oui ools o )Lis
Gialidl el Y8 lays 5l g ol OFY o VIVY Lo i
(¥ Sy aazsly

Y 53 b ol o 53 HSFPI3 (sla Jsbo ol
Yy, S WO L s 1 gy el Y8 g el
Gl celo YF 5l o o Jolo (pl 4o .0l plxsI DNC
oloys Celw Y7 5l s 9 (Jobo Syo 0o )0 VY 590>
Ao, AY s a) o ) (Jeke S ye do 0 V0 vg0

(Y JS5) (ond sla ok duo ;0 AD

<hBMSC ,s I, Nanog 4 OCT4B1 DNC Lo ;l—ou
WS oo pudisd MDA-MB231 s HSFPI3
L hBMSCs ,Las 45 5,5 K] real-time PCR gl

GMRNA 5Ly isl3—3l &L DNC 5 uMYV/o


http://dx.doi.org/10.30699/ijbd.16.1.97
https://dorl.net/dor/20.1001.1.17359406.1402.16.1.7.8
https://ijbd.ir/article-1-1028-fa.html

[ Downloaded from ijbd.ir on 2023-09-04 ]

[ DOR: 20.1001.1.17359406.1402.16.1.7.8 ]

[ DOI: 10.30699/ijbd.16.1.97 ]

Octd-B1 hBM-MSCs Nanog hBM-MSCs Octd-B1 HSFPI3

3 1.5 10
ns

~
e

Fold change
Fold change

e
b
Fold change

0 0.0 0

Control Treated Control Treated Control Treated

ol iy s jlon solke almo | (1500 5 orusload vy o AN

8

Fold change
S @

N

0

Nanog HSFPI3 Oct4-B1 MDA-MB231 Nanog MDA-MB231

1.5 15

=
o

Fold change
Fold change

g
o
e
n

e
o

0.0

Control Treated Control Treated Control Treated

3 HSFPI3 hBM-MSCs ,s Nanog g Oct4-Bl sl sMRNA ole olmo oy » <z real-time PCR cowd gl -¥ JsCo

il 381 HSFPI3 g hBM-MSCs (sl Jglw ;5 OCT4-B1 ¢MRNA s ooljme DNC b o caclos ¥ 3 gy MDA-MB231

J5S 09,5 & o (513 %0 3l hBM-MSCs gl sk 53 Nanog cMRNA by oyliwe slous oyl o a8 o ys idly

o (618 %0 sles i39I NAN0Y 3k ool ywe DNC L HSFPI3 old Jolu sloni cclis Y5 51 g (p ValUE = 0.9274) 5,5 foy
low LS (35 99 2 GMRNA 1y oof3me DNC b b Jsbes jlos 51 (g MDA-MB231 gl Jobos 3 590 3 5,5 loy J 5 09,5 4

((p value = 0.026) o5 s cixo (5 lo] Blxd 51 NANOY LiudlS (AS 5 ygu0 30 139w 410 Sz J 35S dunw lo 40 OCH4-Bl yuals) o,

=7 Sovs e sLadsbos ol bwgi a8 5 ls 092

259l g0 Cawdy (g8 158l 50 (Saglie
JE2 L g 555 a5 ol (s ol e 5 (cnloglo
Nanog 5 SOX-2 OCT4BL ;Lo olsee MIR-145 o35
‘S.JAL}.L;] 3aes oo srals glb s sl Jolo ;o (YD) I,
Wb gl as Jelss Olsie @ oo cnl (28 &S
! i ol anlllas 1o TV YY) sl 0 o 2
3550 150 20 MDA-MB231 _lb, s (sl Jsbos 1o ol
oo L ool Ens s gl a5 285 15 oy
J=slge lye o |y Loy ol o cadls lgson (LS
Ol am Esl Gl et S e 8yl cnl Lo
Sloywas e lle Uy cxnb g0l lo Jobos o Jlgms
g5z g w85 1B e Cou (oagj9,08 (eesS 95
PasssS emynly Slssn laps 5l (P r ol i
(0959958 (ee9S )95 4S5 0,5 (o8 e K0S (g
sbasbo sl ol So plge 4 el (See
215 55m] Yomame Lo il 098 ol (555085 28
32U sl Olime Lo onl by oS (oo W o J5los
P ble jo 5)909 pu laJoke o1y (1egS )9S
R So 53 w0 S (b))l (Sl slaske
30 59-0g] Ll s os et e (Lo an g
hBM-MSC 4 HSFPI3 son—iilje sols sl Jolow

VYo clale L MDA-MB231 Jlb w sle Jobo las
o=l (Sl j9bbas .o Nanog g OCT4BL sla s as
(VS sl Cawd a3 +/0F 4 ¢ 1Y Ci 5 oo rals

& =’

Sz e ge,895L Sy 0g35,03 (rmag—S )
V) sl 1 Glb s w151 05200 (612 eesS 555
ledslw Fge ysb 4 (55lo oolol iz ;0 (raasS )5S
5 (VA Gl d(VY) (5955 (VD) LogiadligelS” Sl oo
OhlSen g oalile WS (o g8y 1) (VF) 55 Lg yud
Y 590 L = ol 4o pojg,nis 4 ols olas (Y9)
Lo olidod .ol bz o Ghge )3 050kS 2 o5 (e
ool sl Fgo cdale )3 (19S55 a5 wisls (Ll
99,00 $)909 pE soobe p srae Sl (b
M) ads e gy YL glaclile o haid sk S
Ve oeSbos job 4 LDS0 Gl (559055 ot Jobow
=l Sl slodshe sl a5 J o 09 Vseg,Se
sLmools (il 52 ogdle (YO VF) (Gl a8 o ke
Sile ey S 555 4 ol (Lt S yold ogSing S
S5 yé sloadsl o)y Wlgs oo Sl slo S5l
oS ge il Sy ol o5 amo o Lt (] 06

ZOSIAIE



http://dx.doi.org/10.30699/ijbd.16.1.97
https://dorl.net/dor/20.1001.1.17359406.1402.16.1.7.8
https://ijbd.ir/article-1-1028-fa.html

[ Downloaded from ijbd.ir on 2023-09-04 ]

[ DOR: 20.1001.1.17359406.1402.16.1.7.8 ]

[ DOI: 10.30699/ijbd.16.1.97 ]

.. oS 5gis1d S lgie 4 OCTABL (4l ¢yl juo oudicd oy 9

V() A=\ -

595 (TA) 095 o (b Lo adsl sL; slaJslw
3INanog s OCT4 el S oS assls lid oL
S o S xSl S Gl sla Jsbo S
obid (Fo) o))l g Hjelmeland <yl 5 ogdle (¥4)
OCT4 4 Nanog slemMRNA Lo (gowwl wyiwl a5 ols
s oo Gl LoslS ol s (0l slaJoko 13
S g2 oyl 50 NaNog: oly 8l 48 s oo L
95 sbadsbw ,oNaN0g ;o= (e 5l g o)ls A
a dlaly (iS lp jo ]y jsest Caeglie SeuS s

(FV) aeo o el CTL

Wl pll o) Sen g 1gor Matic lawgs a5 glasllas o
1550X2 5 OCT4 Ly s 4§ wols ol Ly
ol 03, Sy AL235 sl b, sl Jslos
b (S b Ik 03,) HEPG2 g (LogiwdligslS
S sls HLisb sl el Lrtsl 4o (FY) el YL
T (oS 555 b 5)9e5 e sba sk ploys 5l
LaJslo ¢!, Nanog L/ OCT4-BL smRNA Lo
ol e 00ls zedgi Wy a5 jsbisled ol se Lyl
355 5 Sy p ahox 3l Sujalssd slaanlp o layy)
Srpg =t sladsbw Guizmen 5 by o sileg
05 93 Ol s aalllas (pl )3 S (oo o] (coge 2
B i 3s9e Silegio> g Slgin 4 barye (ol
o=l A b e (bl slag nlw Ol oo wilazs S
a0 gl anl gz 0l S5 gy 9590 525 ) 1oy
Sl SB L oygls SU L ol anlllas oy s ool Camssd

Sl 18 Sl Syse s oad 53 sla

=

hBM- jLass 3l g 45 a5 oo (olis ol anlllae gl
Cble U (orenb g0l Jsho Sy olsie 4) MSCs
haly8l el s Gl s (sla sk slys (s 555 (s
o=l 4 azei b ogi<Nanog 4 OCT4-Bl slays ol

..\_ALA 6)5_‘05_» ) uo‘9_> l_» o|)_o.® ‘Ul_“’ u,u;‘)J‘

Y09, S VWO Lo jlod 5l ey cel 0 V7 >
Lo ol aalllas o5 I 5 el o s (50055 555
A w2 hB jsbay Gy sla sl oS ol Lis
cbale 5 oley =l po ok oatig i jasliy S e
YFAVAY) s o

Ok Oliee (Gl Sl ok By el 2298 >
WIO L L e a5l ,0 OCT4BL smRNA
sladsho ;0 (4295 JB Gliee 40 (09 595 V509,500
ol il ol ol Lyl 5 Sl
ol 55 Cesl (Soe OCTABL oS ws o Lt Slamline
ol o) en ¢ alild asl atils (i Coogli gewly
ol 5 o5y, Gl ;5 OCT4BL 4§ ol o5, §
Ol )10 G5 55mml e )0 Cueglie 5SS 3553
o AGS Glb s sla sl 1o 5 jsuml (talidl
ol oyl sl 00 somlive OCTABI-SIRNA L ylo o
socre by 40 jeue] i o T L3b oams les
Ol aS sl flis o )LSea 5 Silg (YY) el
2 (85 o=l e 3l 650 p -89 1) OCT4B-190
L doz 3 Sy 5o gl il 5 (Sl Sso Jsb
L Jlg internal ribosome entry site) IRES alawly
ois S5 e dez 5 40 S e RNA o
Ao 5 oty e (TVYF) 058 o oudais Loy (3500
ol 02855 Jsb o Ygane LIRES ¢ SaMS U Lo
€-MyC alox 5l S92, slogsy 5l >0 50 silem b
@wlin jsb 4 (FF Y0) wigd oo oslizul VEGF L Bip
Jsb )9 EC §ES ;5 OCTAB-265 a5 caul onls s )l55
JUs jsbo 4:P53 5 sl o elass S5 Ll
(YY) ols cdleo aly ol jo

S (Mgt sl Jslows ;5 OCT4BL ,; s9dle
2 ks 2B b 4 s Nanog sl slaJobe
5 Gl e 4Bl ) s 0ulas DNC jige cilale
a8 Sl e yiwl sleg b s Nanog o
I, Nanog (sjsug!l 0o (i a5 o ls 89y o5 dalgd

5% sam] Galidl el (5l 88w e oo LS


http://dx.doi.org/10.30699/ijbd.16.1.97
https://dorl.net/dor/20.1001.1.17359406.1402.16.1.7.8
https://ijbd.ir/article-1-1028-fa.html

[ Downloaded from ijbd.ir on 2023-09-04 ]

[ DOR: 20.1001.1.17359406.1402.16.1.7.8 ]

[ DOI: 10.30699/ijbd.16.1.97 ]

opinion in cell biology. 2004;16(6):708-
712.

10.Gamasaee NA, Radmansouri M, Ghiasvand
S, Shahriari F, Marzouni HZ, Aryan H,et
al., Hypericin Induces Apoptosis in MDA-
MB-175-VII  Cells in Lower Dose
Compared to MDA-MB-231. Arch Iran
Med. 2018;21(9):387-92.

11.Hosseini MM, Karimi A, Behroozaghdam
M, Javidi MA, Ghiasvand S, Bereimipour
A, et al., Cytotoxic and Apoptogenic
Effects of Cyanidin-3-Glucoside on the
Glioblastoma Cell Line. World Neurosurg.
2017;108: 94-100.

12 Javidi MA, Kaeidi A, Farsani SS, Babashah
S, Sadeghizadeh M. Investigating curcumin
potential for diabetes cell therapy, in vitro
and in vivo study. Life Sci. 2019;239: p.
116908.

13.Mirmalek SA, Azizi MA, Jangholi E,
Yadollah-Damavandi S, Javidi MA, Parsa
Y, et al., Cytotoxic and apoptogenic effect
of hypericin, the bioactive component of
Hypericum perforatum on the MCF-7
human breast cancer cell line. Cancer Cell
Int. 2015; 16: p. 3.

14.Mirmalek SA, Jangholi E, Jafari M,
Yadollah-Damavandi S, Javidi MA, Parsa
Y, et al, Comparison of in Vitro
Cytotoxicity and Apoptogenic Activity of
Magnesium Chloride and Cisplatin as
Conventional Chemotherapeutic Agents in
the MCF-7 Cell Line. Asian Pac J Cancer
Prev. 2016;17(S3):131-4.

15.Goel A, Kunnumakkara AB, Aggarwal BB.
Curcumin as "Curecumin™: from kitchen to
clinic. Biochem Pharmacol. 2008;75(4):
787-809.

16.Anand P, Sundaram C, Jhurani S,
Kunnumakkara AB, Aggarwal BB.
Curcumin and cancer: an “old-age” disease
with an “age-old” solution. Cancer letters.
2008;267(1):133-64.

17Javidi MA, Zolghadr F, Babashah §S,
Sadeghizadeh M. Introducing Dendrosomal
Nanocurcumin as a Compound Capable of
in vitro Eliminating Undifferentiated Stem
Cells in Cell Therapy Practices. Exp Clin
Endocrinol Diabetes. 2015;123(10):632-6.

18.Kunwar A, Barik A, Mishra B,
Rathinasamy K, Pandey R, Priyadarsini KI.
Quantitative cellular uptake, localization
and cytotoxicity of curcumin in normal and
tumor cells. Biochimica et Biophysica Acta

ol liany s jlow sole almo | (1500 5 ruslogd vy o [N

LaTIC arwgs LS 0 o] (It Sl (opmnsS )8

Dgd a8 )5 ool wls

&L (B,
) S92y pol gy 5 (sadlie ()5 AgSone

References

1. Hung KF, Yang T, Kao SY.Cancer stem
cell theory: Are we moving past the mist? J
Chin Med Assoc. 2019; 82(11):814-8.

2. Niculescu, V.F.The reproductive life cycle
of cancer: Hypotheses of cell of origin,
TP53 drivers and stem cell conversions in
the light of the atavistic cancer cell theory.
Med Hypotheses. 2019;123:19-23.

3. Biava PM, Burigana F, Germano R, Kurian
P, Verzegnassi C, Vitiello G. Stem Cell
Differentiation Stage Factors and their Role
in  Triggering  Symmetry  Breaking
Processes during Cancer Development: A
Quantum  Field Theory Model for
Reprogramming Cancer Cells to Healthy
Phenotypes. Curr Med Chem. 2019;26(6):
988-1001.

4. Kreso, A. and J.E. Dick, Evolution of the
cancer stem cell model. Cell Stem Cell.
2014;14(3): 275-91.

5. Cabezas-Wallscheid N, Eichwald V, de
Graaf J, Lower M, Lehr HA, Kreft A, et al.,
Instruction of haematopoietic lineage
choices, evolution of transcriptional
landscapes and cancer stem cell hierarchies
derived from an AML1-ETO mouse model.
EMBO Mol Med. 2013; 5(12): 1804-20.

6. Liu, A., X. Yu, and S. Liu, Pluripotency
transcription factors and cancer stem cells:
small genes make a big difference. Chin J
Cancer. 2013; 32(9): 483-7.

7. Prud’homme, G.J., Cancer stem cells and
novel targets for antitumor strategies. Curr
Pharm Des. 2012; 18(19): 2838-49.

8. Amini S, Fathi F, Mobalegi J,
Sofimajidpour  H,  Ghadimi  T.The
expressions of stem cell markers: Oct4,
Nanog, Sox2, nucleostemin, Bmi, Zfx,
Tcll, Thx3, Dppa4, and Esrrb in bladder,
colon, and prostate cancer, and certain
cancer cell lines. Anat Cell Biol. 2014;
47(1):1-11.

9. Jordan, C.T., Cancer stem cell biology:
from leukemia to solid tumors. Current

V() AV-1Y -



http://dx.doi.org/10.30699/ijbd.16.1.97
https://dorl.net/dor/20.1001.1.17359406.1402.16.1.7.8
https://ijbd.ir/article-1-1028-fa.html

[ Downloaded from ijbd.ir on 2023-09-04 ]

[ DOR: 20.1001.1.17359406.1402.16.1.7.8 ]

[ DOI: 10.30699/ijbd.16.1.97 ]

R oS 5gisd S lgie 4 OCTABL (4l ¢yl juo oudicd oy 9

V() A=\ -

Dendrosomal Nano curcumin on 4T1
Metastatic Model of Breast Cancer. 2014.
29.Alizadeh AM, Sadeghizadeh M, Najafi F,
Ardestani  SK, Erfani-Moghadam V,
Khaniki M, Encapsulation of curcumin in
diblock copolymer micelles for cancer
therapy. Biomed Res Int. 2015:824746.

30.Jia X, Li X, Xu Y, Zhang S, Mou W, Liu Y,
et al., SOX2 promotes tumorigenesis and
increases the anti-apoptotic property of
human prostate cancer cell. Journal of
molecular cell biology. 2011;3(4):230-8.

31.Atlasi Y, Mowla SJ, Ziaee SA, Gokhale PJ,
Andrews PW. OCT4 spliced variants are
differentially ~ expressed in  human
pluripotent and nonpluripotent cells. Stem
Cells. 2008;26(12):3068-74.

32.Farashahi Yazd E, Rafiee MR, Soleimani
M, Tavallaei M, Salmani MK, Mowla SJ.
OCT4B1, a novel spliced variant of OCT4,
generates a stable truncated protein with a
potential role in stress response. Cancer
Lett. 2011;309(2):170-5.

33.Wang X, Zhao Y, Xiao Z, Chen B, Wei Z,
Wang B, et al., Alternative translation of
OCT4 by an internal ribosome entry site
and its novel function in stress response.
Stem Cells. 2009; 27(6):1265-75.

34.Gao Y, Wang X, Han J, Xiao Z, Chen B, Su
G, Dai J. The novel OCT4 spliced variant
OCT4B1 can generate three protein
isoforms by alternative splicing into
OCT4B. Journal of Genetics and Genomics.
2010;37(7):461-5.

35.Fitzgerald, K.D. and B.L. Semler, Bridging
IRES elements in mRNAs to the eukaryotic
translation  apparatus.  Biochimica et
Biophysica Acta (BBA)-Gene Regulatory
Mechanisms. 2009;1789(9):518-28.

36.Hellen CU, Sarnow P. Internal ribosome
entry sites in eukaryotic mMRNA molecules.
Genes & development.2001;15(13):1593-
1612.

37.Gao Y, Wei J, Han J, Wang X, Su G, Zhao
Y, et al., The Novel Function of OCT4B
Isoform-265 in Genotoxic Stress. Stem
Cells. 2012;30(4):665-72.

38.Yamaguchi S, Kurimoto K, Yabuta Y,
Sasaki H, Nakatsuji N, Saitou M, et al.,
Conditional knockdown of Nanog induces
apoptotic cell death in mouse migrating
primordial germ cells. Development. 2009;
136(23):4011-20.

39.Lu Y, Zhu H, Shan H, Lu J, Chang X, Li X,
et al., Knockdown of Oct4 and Nanog

(BBA)-General Subjects. 2008; 1780(4):
673-9.

19.Thangapazham RL, Sharma A, Maheshwari
RK. Multiple molecular targets in cancer
chemoprevention by curcumin. AAPS J.
2006;8(3):E443-E449.

20.Khafif A, Schantz SP, Chou TC, Edelstein
D, Sacks PG. Quantitation of
chemopreventive synergism between (-)-
epigallocatechin-3-gallate and curcumin in
normal, premalignant and malignant human
oral epithelial cells. Carcinogenesis. 1998;
19(3): 419-24.

21.Syng-Ai C, Kumari AL, Khar A., Effect of
curcumin on normal and tumor cells: role of
glutathione and bcl-2. Molecular Cancer
Therapeutics. 2004;3(9): p.1101-8.

22.Hongbao M, Young M. The octamer-
binding transcription factor 4 (OCT4) and
cancer literatures.  Cancer  Biology.
2014;4(3): 56-65.

23.Asadi MH, Mowla SJ, Fathi F, Aleyasin A,
Asadzadeh J, Atlasi Y. OCT4B1, a novel
spliced variant of OCT4, is highly
expressed in gastric cancer and acts as an
antiapoptotic factor. International journal of
cancer. 2011; 128(11): 2645-52.

24. Tahmasebi BM, Erfani MV, Babaei E,
Najafi F, Zamani M, Shariati M, et al.,
Dendrosomal nano-curcumin; The novel
formulation to improve the anticancer
properties of curcumin. Progress in
Biological Sciences. 2015;5(2):143-58.

25.Tahmasebi Mirgani M, lIsacchi B,
Sadeghizadeh M, Marra F, Bilia AR,
Mowla SJ, et al., Dendrosomal curcumin
nanoformulation downregulates
pluripotency genes via miR-145 activation
in UB7MG glioblastoma cells. International
journal of nanomedicine. 2014;9:403-17.

26.Babaei E, Sadeghizadeh M, Hassan ZM,
Feizi MA, Najafi F, Hashemi SM.
Dendrosomal curcumin  significantly
suppresses cancer cell proliferation in vitro
and in Vivo. International
immunopharmacology. 2012; 12(1):226-34.

27.Alizadeh AM, Khaniki M, Azizian S,
Mohaghgheghi MA, Sadeghizadeh M,
Najafi F. Chemoprevention of
azoxymethane-initiated colon cancer in rat
by using a novel polymeric nanocarrier—
curcumin. European journal of
pharmacology. 2012; 689(1): 226-32.

28.Farhangi B, Esmat Abadi MJ, Soleimani N,
Salehi Z. The Survey of Cytotoxic Effect of


http://dx.doi.org/10.30699/ijbd.16.1.97
https://dorl.net/dor/20.1001.1.17359406.1402.16.1.7.8
https://ijbd.ir/article-1-1028-fa.html

[ Downloaded from ijbd.ir on 2023-09-04 ]

[ DOR: 20.1001.1.17359406.1402.16.1.7.8 ]

[ DOI: 10.30699/ijbd.16.1.97 ]

ol iy S jlow soke almo | (1500 5 rusload vy o [N

expression inhibits the stemness of
pancreatic cancer cells. Cancer letters,
2013. 340(1): 113-23.

40.Hjelmeland AB, Wu Q, Heddleston JM,
Choudhary GS, MacSwords J, Lathia JD, et
al., Acidic stress promotes a glioma stem
cell phenotype.  Cell Death &
Differentiation.2011;18(5): 829-40.

41.Hasmim M, Noman MZ, Lauriol J,
Benlalam H, Mallavialle A, Rosselli F, et
al., Hypoxia-dependent inhibition of tumor
cell susceptibility to CTL-mediated lysis
involves NANOG induction in target cells.
The Journal of Immunology, 2011. 187(8):
4031-39.

42.Matic I, Antunovic M, Brkic S, Josipovic P,
Mihalic KC, Karlak I, et al., Expression of
OCT-4 and SOX-2 in Bone Marrow-
Derived Human Mesenchymal Stem Cells
during Osteogenic Differentiation. Open
Access Maced J Med Sci.2016;4(1):9-16.

ZOSIAIE



http://dx.doi.org/10.30699/ijbd.16.1.97
https://dorl.net/dor/20.1001.1.17359406.1402.16.1.7.8
https://ijbd.ir/article-1-1028-fa.html
http://www.tcpdf.org

