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Study of synergic effects of Curcumin and Cisplatin on Cdc42 gene
expression in human Calu-6 lung carcinoma cell line

Mona Motaharinia & Mohammad Nabiuni
Department of Cellular and Molecular Biology, Faculty of Biological Sciences, Kharazmi University, Tehran, Iran.
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Abgtract. Lung carcinomais the second most common type of cancer. Inefficiency of the current treatments and the undesirable
sde effects of chematherapy drugs made the know-how of the treatment important. The purpose of this study isto investigate the
synergic effect of curcumin and Cisplatin in comparison with the sole application of each trestment on Cau-6 cdl line, an
epithelia cel line of human lung carcinoma, and the expression of Cdc42 gene. The viability of Calu-6 was examined after 24-
or 48-hour treatment with doses of 0.5 to 8 pug/ml of curcumin, 0.1 to 50 pg/ml of cisplatin and combined doses of curcumin and
Cigplatin by MTT assay. To measure apoptosis and the expression of Cde42 gene, flow cytometry and Real-Time PCR were
utilized. Decrease of cell viability and induction of cell death were observed in the cells treated with 0.67 pg/ml of curcumin and
1.7 pg/ml of cisplatin (the lowest effective dose) and the combined trestment with the same doses of each drug after 24-hour
treatments. The maximum rates of early and late apoptosis were related to trestment with curcumin and the combined treatment.
The gene expression anaysis results indicated that both Curcumin and Cisplatin decrease the expression of Cdc42 gene,
moreover, their co-adminigtration showed synergic effects. Therefore, Curcumin could be an appropriate option for
complementary administration with other chemotherapy agents in order to reduce their efficient dose, and to reduce their Sde
effects
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Figure 1. Measuring the viability rate of Calu-6 cells after treatment with curcumin, cisplatin and their combination
using MTT method, (after three times repeats of 24- and 48- hour treatments). Curcumin (A), cisplatin (B) and cisplatin
plus curcumin (C) significantly affect the proliferation of cells in a dose- and time-dependent manner. In the
combination treatment, curcumin at concentrations of 0.67 and 0.34 pg/ml and cisplatin at concentrations of 1.7 and

0.34 pg/ml were utilized in 24- and 48- hour treatments, respectively. Stars show a significant change in viability rates
in comparison with the control group (cnt: control, cis: cisplatin, cur: curcumin).
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Figure 2. Images of human lung carcinoma Calu-6 cell line after 24-hour treatment by 1.7 and 5 pg/ml of cisplatin,
0.67 and 2 pg/ml curcumin and their co-administration. Morphological examinations show that in comparison with the
control group, cells exposed to treatments show that as the concentration of therapeutic agents increases, the number of
living cells decreases and the number of cells with apoptotic morphology increases. (cnt: control, cis: cisplatin, cur:

curcumin)

oS 58 Lo jled sla ol (rizren g (D e
Lt 5S> g8 o3l gllo a5 8,95 o piz 4 olo Jolw
loailis aslg e 45 0dg 00,55 Sg,> Lid g S5l
5o tailond jeugl g9 5l (Jobo 5 pe jlas a5 wil ola sk
9 e My s 90 Az p2 45 Al 0000 (o) p o=l L
scsl et e log b adb 2t oas ool (paesS 58
Sgugl el b ol sl g 52eS oss) slasho olass
1A asl gadge ol caiaslid wilgs oo ) 0gd oo i
599 4 anly CAlU-6 slaJsbo  (mosS )55 g Db mns
eesS 58S PV UGMI o0 oS 5 L b sk e >y

S S s LS 53 g5 595 SOy Sl L &S

chald d e a S 0l 00 () ol s jo rasleas
90l i jlerd loy b 0Bl yiiey ool eolitiul (3B s
Wlges nl Sedos fuler $39)58590 0l b (2o sl olass
sbadsba (e Sl 45 050 god90 cnl dimoplis
Lol ey s s o2 9 590 4 alusly o2 CalU-6

Sl Sasl slass <8V Ul sxy cyaesS 165 1Cs0 VY clale jo
e 5SS o s 45 5,95 e iy 4 (ala oo
ke 9l e a5 W80 3,5 9 Sy slas SeSTe
1Co0 cile 1o Lol saloa jyimgr] lzo o5 wtly ola sk
Py oe oaalin ;950 Sla S b 5t slaske
5 35355 oM i 1 35 S b 5
Calu-6 sl Jsbw 55988590 » 99 o S ¥

oL VUSS 5o oad jlaes laob 1o SG3glsd o0 Ol s
oyl Ly oo Lo lwog, 5 o ;o .l ol oold

259/Y04


http://dx.doi.org/10.52547/nbr.8.4.253
https://dor.isc.ac/dor/20.1001.1.24236330.1400.8.4.1.6
https://nbr.khu.ac.ir/article-1-3407-en.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.24236330.1400.8.4.1.6 ]

[ DOI: 10.52547/nbr.8.4.253 ]

Motaharinia & Nabiuni. Cdc42 gene expression in human lung carcinoma

Hirsch et al.,2006; Liu et ) cwl L, o Sl sla g0
.@., 2009

9 MiR-185. MIR-137 v gy w5 5 4 CdcA2 Lo iolS
o=l e (Yuefeng et al., 2013) 54 o JUS,5l5 Sl e
el 329 50 (soudS s CACA2 5 4! 4SS b addllae
b 5ty 85 (i ) (it 03le 5 3l 505
3,50 CACAZ (5 (s 1 sl J3S 130 oy iy 058 s o
a9z, oleS oS oal asiin i (b 518 S 18 )
J=3 Jlw oo 5l 5 el aide og ) lowm 3 (g ke loyo o
059 el .Cal 48 5 o 1,8 ooliiwl 0,90 gloyo sbool, lgicay
Comw 4 Lbd‘)tm.: ULQ)Q 6“).: wla.ﬁ LgL‘b"‘) k).a_9l.: 6“).: r‘,l.c
4 LM g oo w1y a8 a5 oie] Cawdd s
S 28,5 pladl el o 8300 b o Al 5 nsS 58
b 00l ojlac a5 ol asly Cavs pie ol 4 culyd o
638 by ls JLS 5o Wlgs oo Gl 22 G Glgieds 9235
AP @l Olen @les 08 e slr Sl oot
9l il aallas oyl o 0 ad S, L s aLl)lS
e Sl 6l e ST G Glsedr 98 M e
A 50 4y Slagien IS CAU-B slo sl 10 (magS 555 (5092
9 SIS 0 e 508 &5 a5 plgiedy oa g 0L a8 S
I8 a5 dmalie )90 easS 555 L o] (] eans W
Sl oleS & o s (Ot Sliios bl 288
S5 s il slacdl ;5 Sl sladsle ) j5usl
(Vanhoefer et a., 1995)

Cel yaegS 558 a8 wiols L MTT 1 suwel cowoay gulis
aosls s cpize ol> adllas o ol Cavsay Slaslie
Sl 0loj 3 599 A winly Ojg0ts (72095555 3 Shee &S
sl s v, L ouii=e (Min-Liang et al., 1996)
lacdile wis S sanlice peesS s b o las NCI-H460
50 Sglate slapyla) jo oo ool wl yegS ,sS gl aie
5 sl 59358550 5o 5slise ulss NCI-HABO (sla sl
@ dlly (loged & (g 595 5 Wm0 LIS ) sk sl
LS el YT Cl3S 5 e 555 b slond ) ey eien
Shin-Hwar et a.,) o saalie NCI-H460 o Joko sl
Mitomycin C b cy.esS ;55 dunlio b opdize 550 (2010

Sl 4y b pas 50 CACAZ (5 (L g 5 Lics e

9 99=Sse Suden S po J yo slashe 5 2eS 0 sla sl
A odline je0 4 atusly Ol 5o cl cpl jo doren
b S0 £95 o)y

Ly CaAlU-6 sla sl ) 0ad Wl Jshos S po g5 (oo, 2
=2 9 99 o=l (oS 5 Sl g M e (eesS 555
o 9 S feglugls (hg) 4 eud Wl ok S pe (oS
SN

<18y pg/ml glaclale U Lo Jolw jlows g iS5l
Ol Ol 090 Ly 5 a3y s VIV HOIMI eS8
ST @l o Sl o pra sy 5 eal
0 JrS 09,5 58 59555 5 5o Oliee 3l OLaS (6 egulisglé
e 09,5 50 DA g YVIVY s @ 59,55 5 sl o)lae
g VY g A\YIYY (5 laao,d (ol (B) i o b 00
.a

Golo L oads Jlos slaJshos 50 55l (liee DY IS5 50
SeS dn 90,0 L jled L g (reesS )55 00le Dy
o aglio oo b 536 b 5ms] 5 sl S5
Cdea2 o5 ol o2

9 0095595 o e Sl omyp lp sl (a0
Rea Time PCR uss Cded2 o5 olo 90 opl oS 5
OolS 0jlge plad jo Jols mls a5 <85 1,8 eolaul 8,90
2 Cded2 5 olo el aies e plis 1y g lolas 5 oo
395 5 oeesSysS 1PV HYME 5o0 b eads les (slaeg S
A oags oldlasde JB O ygods i e VY pG/MI
oot S s 5 ol e sl &5 jsboles anl
50 eaums lis a4 4Bl rels (g5 lobe Oty oS S

3 : Y
slags Jloys gl yo P, (o 595 else 51 (S5
ol ol ool CAOA2 5 aloz 51 Jsbos a5 2 4o Lo
=l a8 ool oo Sl sl yges5 5l (5 L ;o CACA2 3
Oleyd 40 sodS Baa SO wilg o CACA2 5 vpo o L
CAeA2 L Lials a5 wiols (lis b lalllae ol oyl
9 Oyloe ) jlae Al 10 g Jobow a5 o> agh el
Yuefeng et ) o5 o Sl slaJsbe ;o jsuml S
@., 2013; Karin et al., 2013; Xiaolan et a., 2013
5 ol Syt 5 20l b CACAZ o1l 51 an )L

260/Y%+


http://dx.doi.org/10.52547/nbr.8.4.253
https://dor.isc.ac/dor/20.1001.1.24236330.1400.8.4.1.6
https://nbr.khu.ac.ir/article-1-3407-en.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.24236330.1400.8.4.1.6 ]

[ DOI: 10.52547/nbr.8.4.253 ]

Nova Biologica Reperta 8(4): 253-264 (2022) OF ) YOY-YPE ¥ o)lads ok al> o ) pole 0 (ngi slaasily

a Agaptosis_Un.fs Bgoptzain_lin fex

[ETEY

2
g
T =t
B G
ol H
" g
Bl
o
(=] -
L] B
o - M i
B A e _Condfs g Apuptosis_Cur fis
1 1 B a7 7 gl
ERT FRC iy
-+ { LiEa - 1 abin B e (D67 wg'mil)
1 3 ey
b Wi i W cis (07 UE) + e (D mgl)
b | e |
4 a!‘ x
i3 £ A
Xe o 'r el o 0 e FEE
P e |
E-:{b-i-' Ty |
=T & =)
FITCA mm 2 E

4 5]

g oot S8

Angphasic_Cie I, Corton
maam

- o

FarCP- OS50

*
) I |
a || el ——. B

a frige (] Lty - h wly 2eml =l
t [

oy 3l eolaiul b lasl @y slogiam IS CAlU-6 05 slasher 1o 00t Wl S o £33 (o) p 5 NN prdmsn 9 oSl Olime 65501 Y S
boas sl (B) crmagS 58 /2 HOIMI L oss Jlos 09,5 (D) (J558 09,5 (C) (i J5S(B) wolfiws Sy b S (A) g0 (@) roginlwglé
5 S rosiasld 5| Jolo @l habes Jogai Gleyen s9b & Gy MY 5 (omesS s I8V L o Jlas slo Sk (F) 5 0Dl s VYV /M

{0) LT oS5 5 ey o 1555 b slowd ol YE 51 oy o sk 13 1ol 532l 5 acdsl 53l olyn sl

Figure 3. Investigating the amount of Annexin and Pl and the type of induced cell death in Calu-6 cell line using flow
cytometry (). (A) blank or device contral, (B) negative control, (C) control group, (D) cells treated with 0.67 pg/ml
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