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Abstract:

Background: Currently nanoparticles have encouraged a broad range of investigations in
cancer therapy and diagnosis. The gene HDACS is responsible for repression of transcription
in cells and it has been shown that its expression increases in lung cancer. The aim of this
study was to determine the effect of nanoparticles synthesized by the eucalyptus extract on
the expression of the HDACS gene in lung cancer A549 cell line.

Materials and Methods: In this experimental study, green synthesis of silver nanoparticles
was performed using the extract of Eucalyptus camaldulensis. In order to evaluate the half
maximal inhibitory concentration (ICsp), cultured A549 cells were treated by different
concentrations of synthesized nanoparticles and the MTT assay was performed. Finally, the
HDACS expression change of cells treated with the half maximal inhibitory concentration
was determined by real-time PCR.

Results: Results from the MTT assay revealed that the obtained nanoparticles decreased the
viability of cells in concentration-dependent manner. The ICsy value of silver nanoparticles
in 24 hours against A549 cells was 2 pg/ml. Also, the HDACS8 expression showed a 9-fold
decrease in the treated cells.

Conclusion: According to the results, nano-silver particles produced by the eucalyptus
extract can cause apoptosis by decreasing the HDACS8 expression. Hence, they can be
considered as an agent with promising aspects to treat lung cancer.

Keywords: Silver nanoparticles, Eucalyptus extract, Lung cancer, Cell line A549, HDAC8

* Corresponding Author.

Email: nas.asgharimoghaddam@jiauctb.ac.ir

Tel: 0098 912 183 5045

Fax: 0098 214 460 0184 Conflict of Interests: No

Feyz, Journal of Kashan University of Medical Sciences, December, 2018; Vol. 22, No 5, Pages 442-449

Please cite this article as: Ranjbar T, Asghari-Moghaddam N, Mohammadgholi A. Investigating the effect of biosynthetic nano-silver on
HDACS expression in lung cancer A549 cell line. Feyz 2018; 22(5): 442-9.

YEY



http://feyz.kaums.ac.ir/article-1-3529-fa.html

Downloaded from feyz.kaums.ac.ir at 21:23 +0430 on Friday March 22nd 2019

09y 53 HDACE (3 olas Olipe 3 (o) 5ihea (g5 b ok wal g8 0 83 930 53 gy 53
(AS49) gy Ol o (A gles

Y *y

\

Hdkazs o531 ¢ pAis § Al O fd ¢ poes 25k

(oM

HDACS b3 .Kleals yolaisl 5 gmas O adeis 5 Oloys ¢l p 1) ldlas)l glos fnd b )3 50 03,0 1B 9 dibw

ol andllae 53,00k o a5l 4 Ol 53 OT Oly Hlkie 45 Cal ol o3ls LI 5 3,08 L3 Jghus 55 pws g5, oS, lgs Ol oty
)|}5 &\.1)')‘ 3,90 (A549> Q) Q\qu ‘_;‘_’La 03 )AHDAC(? Qj u\._e u‘,:Aj w_,:.‘._llﬂ A)W b (R4 j’.w» AJB a)'.;_’su };U

Y4

EeIR )_’E_AM % €L>u| WJJ,—U&KU.«_’..}-JK/J; oylas J:..a_,? aﬁ} 0)3_93\3 Bl e ) anlan U’l‘ BE l&d‘)j)’é'}o
BL) A rl:u‘ MTT Q‘,A)Tj RHE R )Lw_.? AJES A)S_’SU alises 5\.««;.2.\.’; L\A549 sl e3ls LS &L&J}Lﬂ (IC50) ‘;.\.«'}S chle

A3 5 6805140 Real-time PCR L 55 ICsg cdals 36 cow sladslw ;s HDACS 05 0by yuis Ol <alg

b sl YF Oy e 53 OTICsg like 5 423ls 555 4 Atmaly (SaalS S1 Jool= 0,556 45 3ls L edal Coaty LR 1
W23l alS 0,3 U L eddjles slad g 53 il 8 Olym 4 HDACE 05 0l copomad 551 53 o 55 f)f‘,,i_.a\’ ke
4 HDACS 0y a8 G b 51 15 (AS549) ) 0w Jskw 03, Ll s ojbas b sddad 5 o B 5L 16 p domii

2 5] e

HDACS . A549 L;\J'L" 83y 4y Qw}m «Jd}l;ns‘ o las o @ Ol g0 '5..\4!{;1?3!5

FEY-FF Olonio AV (53 5 551 O o5led cpgs 5 Comy )95 ad (g3 — oole waliols 55

o2lse Doy FeS O e oS il ead fas ol 5 S0y,
Cxilos 5 land slagls 4 Camd ALS lag)ls Sl
Gadshe 135 5 2ol QLIS S S lacaS s Sas
sy D3l ple 51 i o B0 Ol)d [AV] cul S w
Oloys (prdeid )5 03 jmS jsba 5 des Ol s
mpaed il Gl g Sy Sl ekl ls oS
Olasl sy ol 6lasss 13 08 I3k ijls 5,8 mdlg
5 pay pariin Sled gt 4 Ol F o 1) OF S 5 St goms b
(e St b e B S3gl [A] sl o o B S (S5
I Pas s S Kpdp Sl () ) s pberd
[V ] 259 g0 oaliznl S350 ) sl sl OWLE o las
€3 580S Jdaa QLS o )las 5l ealiinl b s s s 055
o § 3,50 it Consy lmme b (5850 5 D392 o b D32
ool b g Sl 51 S VYN ] el a3 F 155
ol o o3l 4 Glate w281 ol w2 ST S auS Lo
SIS sl 5 Slody sl Juld olS cpl il 5 03
SraS 5 5 Selepl dss (s eSS glyl
AN T g s ]l S5 5 sl el 55
o2l sl dges (b5 d= U S sl J ST L g
Sl e b 53 oS ol eslas [1F] il ol ool e

6ob Sllas [V0] ssd 0 ealiial 50, sbagilen Objys

Fev

douRo
ol 53 s S Gl Jol g 5 (S Ol g 0350l
hils O gl gl gladleys Y] ol Ol a1 55 5 Ol
O 2YL Sl sSag 5 LSl Sl ol
sadsle lp Vb Covlasl b oo 4 pbows 50
g 03 Ol 38 5 b sladshe lp oS Com (G
S sbe Ol L3 bty )ls Slidos glacy gl 51 O
50 03 S ool Jolo Olgisns 4, b (O Ol
G 0F] s e alid 065 Ol Lo S ol Jole g
4 Saglis Sl i Jad BB Al 058
Sl U P el 0l ke golen il g Sleoa e
el Slaal 51 S wy S ade was Slys slag,ls

S 4 0LE 5l ealiil 5590 opl 53 el (g5l gyls oladlae

ST oBiils (635 p0 Olpgs 3>y cmlidbiumj 29,5 a)l gl )S (goomitils '

Ol Ol g5 (ool

Ol Ol csollanl ST 0&215 (535 o Ol pgd 319  uwlisd Canmn 9,5 ¢y Sliaol ¥
solns exiunygs ¢l *

Ol owlid ) 89,5 Al pole 23S (535 o Ol pgs 3219 ol 15T 28315
ol gl

SPIFES < VAF 1om303)0s SUIPIAFD - FD 1pals
nas.asgharimoghaddam@iauctb.ac.ir :Saig)aS) cuny

TFAV/0/PY 13l dhiysdg AnG 1FAS/11/ 1 bl Ayl

0 ojladd [YY 0,93 [VFAV] 65 5 3T | b asbioba s


http://feyz.kaums.ac.ir/article-1-3529-fa.html

Downloaded from feyz.kaums.ac.ir at 21:23 +0430 on Friday March 22nd 2019

4 osbas 5 e Y 035380 b ly3 gk s ploul e IS
035 ¢ s ol F sl amys £ gl s cow AgNO3
25 0 3L 4 0B sl S bl b e
Bl 5 ol K OAd (e 3 gy o plol Lame K<
Sl b ) ot 4ot Jglne Ky i 5 STy
aads 5o 593 W b gind ol el oS plonil s
b e8] (5 st a3 e S sk Sl ks V0 ey
iy VO b jo Cele ¥ b Jgsu 35 rl;u| Jbl
ej'...\.ﬂ K) wuca'a&) o [Yf] Ad eals J‘J.; :‘;JJLA
SEM, ) 0 5 5 S o g Sen 5 o0lital b o 5 Sl 3 56

() okl JSK3) s plox! (KYKY, Japan

A549 o5, slad g oS

Kb 51 NCBICI31 o e b AS49 o5, slad g
29 bl bd s a3 )l Ol sl sl Sk
oM bay LS e3ls Ay [YO] s ek S35 ke 45
odd & RPMI 1640 (Biosera) ks ;5 A549 slad ghw
U/ml) o sy dee 33V 5 doo V0 (W) 558 (o e b
wols S (Biosera) (Voo P@/m) lo gt sk (Ves
812 CO2 do 50 5 o1 8 sile am 55 ¥V glos 5o o il
(Y ol JS2) Lags £ (g 108k 5 col YF

05350 S A5 (25, Cond
oslas $U (ICs0) gho 3 00 sdiiS Chale oss gl s
MTT b5l s 31 AS49 Jou o) sl p o sl
Eo o dd JAS Chpon Joke S Sl gl S el
LS (gloduS sgdowe ole OLS 5 od G e CB 5 e
UMTT Loy b esbiol b 5 1Cs0 51 eS il 51
b 530 5 Y=(UsY —dalals e 530 5 DY Oy
oskiia oal 5l 0 ploit (Atocel) MTT) wyley » ¢.d551 5
K sSalr 4 Johe Oprilmgw 51 Ay S Yol
sl S s ) adube ) Ad GGl Gl 45 ol
ks LS sl YF Sty ks 5 (o sk Voo
B e A B alie b okt G, sbaeslas 56
4 (oS 5 p Sl Ver clile 1) gl S Yooy Ve
3L sl ol Y ety g lIEL S 5 ekl BT d
65 s S OF 5 Ab At S LKals gl gime caolsl s
e ol 3 S Bl aSals & (DMSO) 5Lyl pur Jite

"33 4 Ul s 1 oS s SU3sses o T > Slas

FPY

bb&mﬁ}ﬁqﬁu

DS S sladsbe 5 1 ol cpl oylas 6,25 A 3L
Bloys 5 aseis 5o o8 O3t sl [1F-IA] Klesls
el G SIS G5 2005 J s b 5 O
A3 Vb gl pUls b I g0 S Olgrea 05900 0T 0sde
S sdsle ade 0T G w db Sl &S 548 0 a8
e Dby MCF-7 sladsbu cay, 0l o AS49 5 ilises
Sl el ek ls OLE S g w O e Hela glad g o
Cg 385 g Wl ek plosl Slllas D 4SG
PP S Sl 53 1) 0B G0 e d Nss 5 (plesd
i il Jshe e ol adlae s [4] amS Ty
WLl gl Sy S 0jlas b e Basa ekl
“Slan ol 0dh s ASA9 4, 5l S sk
0350 (pl Sl alesdan e Dgr AE S5 S &S 4k
2odd g o Bl BU ) p 4 bl sl pluld SlS
sldy el (HDACS8) A guls swsa 05 Ol
Al Joh a3z Wl 55 (630 ol O e Duls
2 aS Abs K WS sbdauls Osews 31 HDACS
5> Klosls 0L Slallas 5 azdls L350 L5 Ol S350 r.k.u
b o Rl O Oy cary Ol dlaz 51O 31 (golas
- 3k 055K Ol e o OF 51 SVle 51 B s 4S5 sk
GlodiS lge 8L U ol ok o Jole e [0 04] 500
s O g D3 51 ke Ol sy ol Nl Ot !
ABUL A Gl 2l Sasn 5o V] 005 I3 ars 2,0
03y 895 58t o jlas S esliiul b oadd e o8 6,340
o bl 4 sl s S gl SOLls &5 AS49 sk
Sl M 51 K Olsiss HDACS 53 oly als) 5 5 o
2585 53 TENY] Gljys e & S (29505 Cwglin sbow

A asdlas sl s 0,3 90 IC5) cdals

lhufaj; 9 é‘}e
05 Oly5 5k ag

3458 4 Olpl sy 23 S 0 5 e gmndST ol
ANy o las b g sl Ad (IS el Ll S 5o
Eucalyptus s1s olwl ol 51 o8 Yor laal gz dlS)
33 oslas w3 S LSl Aoy 40 J bl & |, camaldulensis
K] [ J.B.LA > J»\S C"J’ 6‘Jf LM BL J:h:l.}' olg.:.w;
b ) 08 36U poa )y shite a4 candllas oplys s £ Ladis
o9y s (Merck, Germany) AgNO3 31 Y o>

oS Sy oslas by o i glaos sl b g )

0 ojladd [YY 0,93 [VFAV] 65 5 3T | b asbiola s


http://feyz.kaums.ac.ir/article-1-3529-fa.html

Downloaded from feyz.kaums.ac.ir at 21:23 +0430 on Friday March 22nd 2019

b sAB A g 8 E G T

oslinal Waesls 23l sl » one way ANOVA ;I 5 us
5 ok jlad sk p0s 53 HDACS 35 8l & puis Oljee i3 5
23 5eSIG 05 Oly Camd 4 (BT 0 )liae S0 L 0l les
3 5 gy REST2009 ,ij50p 5 51 sslisal b ok goi Ol

A 4 S i ss 0100 5 feS (g5ls gme pelaw Sl

Pl
ALl T olas b0 i Sl Sles )
S G0 Ll ki (Slosgh 4 STy bsle Ky et
sdaliv K, i (Mald) 0,8 Ol 2S5 O ojbeas Jalous o
Fo sl gl plidisn ;) et Olgpsa ) b 4 K
L0 S me Sllug @ 1) O &5 Asb o 0,8 SIy3 4L
G (e lins 7S Ol b 2250 p Ja i 0 W o151
o O3l Sl g oLl e (gl ey A e 55 a0
A3 eslizal (SEM) o)\ 55, Ky K 5l 0 5
las bug odd e o8 el Ol 055 I ol p
e 5 ASA9 ) Gl sbde BT e
MTT Os051 51 odd g Sl3sl Sauis chle il
Yoo b)Y oglan glackle ;s Jow Coew J1ad eslinal
5ot Gl Sen e S50 CBle L) A s p 55 S
23 bdale i U5 dwys a5 518 led csle YY
g sl Rile amlis Conl 0l 315 Y o)lad IS5
o aly 68 Ll O3S Cplin glackls SU o
Y ochle o5 ad asie sl 0L cele YF 1w 1, chale
00 Sy e Ll oo odd 7w 0350 W s 0 55 S0
Sk G905 gl 335 Cslu YF b AS49 glad g Ao s
Os30 Dak odd oS sad g 55 5 ICs) chle 30 cou
Real- 2y,0 HDACS 05 0l Lo (Jald & 4a3) 0,3 506
Olpe sl & a5 skina0lid i .l plowil Time PCR
ICsp chale b ond ;b AS549 slad s ,5 HDACS 335 0\
- e ke alS el g yll Blod 4 4 ol 0dd jes 0,3 56

(F ojled JK2) dsl o (P<t/00Y) Lls

J 31 Oliabl 5 5l 51 4 ¥o 51 g [Y5] Ao a4
FFLOVE zge dob po LSalr (55 il oK) )b s
ELISA Reader (Awareness, USA) o&zws 5l sslizul L
54 LS Al Salr 4w 5o Ll 4w ChlE S okl
h g ekd )3 00 Ol B Jske A3 Hlee o o5 SRLE
s alows (gl Jais 1SS A Al a5 iy [Csp Ol g

[¥9] du,8 eslizl ICso

05 0k (2l
5 J S AS549 Jghw o5, RNA lul glite opl ol
23 edd S5 By b ICs) cdals o 0,8 0350 b edd jlas
RNA S s soliieny ad gl Sel Bioflux <.s
Ploosl b gl Y8 s Oda Olp 5 edd gl el
33 52855 b add gl gl JS RNA bS5 a8 aslina
4 Sl SR e P35 S5 N3 S gy ey /0 U
315 esliaal b s RNA ¢ 85 S0 55 b cDNA 03,91 s
- ol 52> 5 Revert Aid RT (Thermo Scientific)
S 0kl oS5 Jeallyses ilhe golas el Ka sla
Revert Aid First Stand cDNA (Thermo Scientific)
oS1y plmil gl edd Ad g CDNA a2 ol Synthesis
05 Gaos opl 43 .23 8 15 ealiwl 5, 4e Real-Time PCR
(ACTB) 81t 05 51 5 43 «3 5 Jai ;5 HDACS b Gaa
boss 5 bomly dd olil bl wrp 05 Olsen
A5 o~k AlleleID 6.0 (Premier Biosoft) asb ; Law s
o&ws 3 Real-Time PCR _asty .(\ ojled Jyua)
s S plx! (Bioneer, South Korea) Exicycler™ 96
Ba T e e A Y A S K YO s ST
Jlasl il ¥ gl 518 Sl am,s AF s adyl O gl 5s
s VY 53 S il Y gl ol 8 Bl 4y £ s
SRSl B ¥ sl plg SS s Y el B Sl

A3 F IS 05 2 sl p Gy dd plomil K90 2 sl

djbai }:JLJ

Jazma Yo s SPSS i3 5 4 skl consty s

wb;ﬂ\)bnu&w‘ b)féuﬁ‘ﬂL;‘};_\ b)Lq.«: J)J&

Jlasl gles PSS 51 ol andad Jgb Ly lp o3
08.C \AS bp GCCCGGTCATACCACG Forward HDACS
AACCTAGCCCATATTC Reverse
os.C 100 bp TCCTCCTGAGCGCAAGTAC Forward B-ACTIN
CCTGCTTGCTGATCCACATCT Reverse
°s.C TTTGATTGAAGCATATGCAC HDACS Con

TGGAAGGTGGACAGCGAGGC B-ACTIN

0 ojlads [YY 0,95 [VFAV] g5 5 3T | b asbiola s

¥fo


http://feyz.kaums.ac.ir/article-1-3529-fa.html

Downloaded from feyz.kaums.ac.ir at 21:23 +0430 on Friday March 22nd 2019

Voo _

(4o 33) Jshor (sl
o

r’é'*" BT |
'4{3.\.”5.&)}5a;ﬁ&b}jlﬁp;a)‘&‘w‘)ﬂ—\ AJLz..:Jg..i

‘JM‘M[S‘BJL”LV}MJLM‘JZJ‘)

*

*

Av
£
Yo

Js

o N

*
*
k%
kK k
/Y v /0 \ Y

(ng/mL) chate

ol YF Olos e 53 oy ST L sddilm 6 3 506 ke o ile ol 55 AS49 lad sl (sliy o s -F ol IS0

AEY Py TR Pope) FE P00 ) Gl 0dd 5,155 Slas Otk Sle D) sty 5 J S S sel b alis 53 B dsys D) sk S

/Y -

%k k¥

s —

R )L«:’l’

sl )Lo._;

.A549 6LAJ_,L~ BE a.\.i})k.:: 9 a)J_};L L a.l.f:JLo.:}' 61}&))1.» B HDAC8 Q)" QL:; wlﬁ.« -f c)Lq..iv JKJ
P<o/o) 55 555 b 48 5yt adalie skt e slodsho 53 s plp & Togim By G218 il w3158 Slons Ol ol £ 5K Syt 5 515 4 S

.L::L:‘;e B

AP 5 grSIS yls hs 3 Sldl s 4 e
I Fn Fbas cab B oSty CSle wang (ola g
She s St oiese 3 oS [YA] cal Sl3st
do el sa 4 Sl 0,8 0,380 aw e ol O Kiagk
Wb O el Ao g sy A (2B A (b S|

\A12

[V] ol Sl 535S 0 ol s Ol 655 0

sy 3, b SHs sl ams g3 b oedd fl:'u" Olidss
Olys slp ool Comsay slaaBl ki 5 03 Vb Ol
Sl Pl dmys 3,8 Y] W,8 e 3 sl 3,50 Ol
SL S5y 4 Loy glos il e O 53 55550

0 o yle |YY 0,05 [VFAY| (g3 5 3T | s asbiolags


http://feyz.kaums.ac.ir/article-1-3529-fa.html

Downloaded from feyz.kaums.ac.ir at 21:23 +0430 on Friday March 22nd 2019

b 0dBA) 5 0 B 56 I

4 @l bl pl s Y pg/ml chle fol 6B 50
s ST o )las Cute 51l 5 55 Gh Gelow 53 odal o
o ol alie das OLE o8 Sl gl SaulS Ol SRl
sdgle ads ugdlSl ojlas boadd s o350 L6 )
pg/ml 4 i, ICsp luie o 43 4 ol o olss MCF-7
oalitul oS 3 8w Olg o« IS Oy 4 [FA] cl 035 Y/ F
oo GG Ol LG o o sl ST o slae
o dd 03l3 L s Il g s BB Ol 4 1) 0,8 56 g
5 S 5S b gBdgh 4y O s HDACS 03 Oy &5 o
05 Oby slge Oy ¢ 98 X 53 il oo Sl 31 ASA9 Jglu o3,
N ool 5 eag ol e solem S i 51 (6,8 gl b HDACS
B s Mg 3l [FA] 3580 3k 291> Suas K Ol gee Of
S S s il Jges Ok 5l & plaediS )l
Olays Blaal 51 S ckals o ool 0 sbas! 5 56 HDACS
Olge ol andllae 5 [$1] ol S 5,8 sad o 45 O
bookd Sled AS49 Gl Jou e, s 0551 cal Ol
o Ol g g ) dls Al 154 Jsles L sdlST o las 56
-aa=Se JB S0 e sdST o slae b odd o o j3igl oS <3
ol als omb chale s 0w sd e 53 Ssmml W1 s
U o 3 15 4 el Sl il g OF 5 g g e
Ol oS b ygbimen S 5 Do D350 YL ke
Sz S sbdshe 4y Obw G351 patls S 05
Ll 53 Wl ol 45 205 W2 (25 4 Ol ol

Al I 50 Ol s 0k p e S5 0

G
Fo 0 B S Corams S S DI g e fgaree )
S a5 g2 dIST oS o5l 1 esliial b oodd
copeed 3,03 O chals 4y Koy (AS49) 4, Sl Jsbe
Gy saSde Jokw o3, ;3 HDACS 05 oly Jool> o5 5

'M"d‘ u:.a\S ﬁ‘ﬂ q 3 9>

SN0y g K

sl gy b @ 0Ll el Al gl
el sl o Rls 3l Ky andy oAbyl kiS4 s
el (’"L’ 0SS ) Ao gy ol (635 0 Ol Ay
A (los god (5b GakoS ol ploml 3 ) b 45 LS wes
25 Jeon ) OB g e sl Jesu S
Al o 51Kl i oK L5T

0 ojlads [YY 0,95 [VFAV] g5 5 3T | b asbiola s

Jre]tesls Ol Gl jw lad s Al ) 5 s O5 5 15 0,8
2 o3l e 56 i, K s Gurunathan (Jke o gsa
Lyls 55,5 55 ot i &S FGF-2 4 VEGF sla03 0l
- 50 a5 Cal ol eals OLES ) gbmen VY] sl 0als SIS
0,8 O3t s gl [FY] LS s Jles 1y Laysag LS, 6
o3liil o) (s 5 (ploord (o5 o B, ¥ 5 Ol 0
23 45 Wb ax P )90 sl Few e 59l G5 53 5 ge
e gL G e Bosa ok OBl cale gl O
53 [FFY] 53 B o ealinl DS 5 LSidr oz ;U lags S
bog odd Uy sl ednS Il 5 edalS Jelge e
IV g oo Slge O Loy 31 0T 55 5 dted ok Sils g go
Glie g i 25800 G5 s Sy Jaome 0 el gl
Seass bl g eSSl Jelge bl ccwnl pled L)
Yoome gy ool cogheds .Col odal Cowsty 0y Sils g ga
53 Y] bl e Isb 4 adds ki Ll CAE1 el e
o o FIST oL ojlas B 05 05550 5] Sl 4ol
OS5 s gm g canllan ol 55 2T 6lS 5l eslinel e s
Bl 55 O O3 o s 3 5 oL ol o5las 55 (58 oS Lo
Jsis 1y JpdST placd b Sldlae .ol Olgr ilises
wor Sp [FAY] Hles S Gims oS ol ol ekes
A549 Jshu 03 5 edd Mg o f 0,350 e Coam
S ot 15 OIS &S SOl e o Fee S A eslisl
2 0w Sl s pegS e ol Jule &S A3 (0 4, O
o kaled AS49 J gl 63, [F] ol OB 53 Jolo oo 5 Ol 0
03 yud Sladllas 1 Sl S5 b g 4y 0w
A549 sdgu 3 eslewl b i1Kes 5 Valiahdi b s
ok G dd g ke e S T ol s plos
P G 0 s M s SbsS S
S Joh oy L 15 (o) 080 5 &L, eslgl5) Ferula
S 03, Ay Kl e o shlinl Lsls OLE 5 03503 (ow)
sgdome 0l 4 oS slchle o e ) 4, 0w AS49
G0 0 A O3 U o)l gob) Slallae 0 sSE V] wS
395 4 Wesly 4 L3 (Kan 4 sl 0 plowil J gl 035 o
$ses Olgsa dyls AS49 sdg 5 o @50 36 Doy
25 &S Sl sals 0L 81Ky Chairuangkitti asdlas
350 ees Yoo pg/ml cale 53 ICs0 s e glad gl
Ll Cows Jgo ChlE e 4 58 261, s Wang [Y0]
cdils j31Cs0 45 ol ok onls Slis K5 addlhe S s [¥F]
ICsp Olym ol asdllas 3 [¥V] 55d 0 Jool> ¥+ pg/ml

eV


http://feyz.kaums.ac.ir/article-1-3529-fa.html

Downloaded from feyz.kaums.ac.ir at 21:23 +0430 on Friday March 22nd 2019

References:

[1] Wong MCS, Lao XQ, Ho KF, Goggins WB,
Tse SLA. Incidence and mortality of lung cancer:
global trends and association with socioeconomic
status. Sci Rep 2017; 7(1): 14300.

[2] Abachizadeh K, Keramatinia A. Anticipating
Cancer Rates of Iran in 2025. Com Hea 2016; 3(1):
66-73.

[3] Amin A, Gali-Muhtasib H, Ocker M, Stock
RS. Overview of major classes of plant-derived
anticancer drugs. Int J Biomed Sci 2009; 5(1): 1-
11.

[4] Torre LA, Siegel RL, Jemal A. Lung Cancer
Statistics. Adv Exp Med Biol 2016; 893: 1-19.

[5] Molina JR, Yang P, Cassivi SD, Schild SE,
Adjei AA. Non-small cell lung cancer: epide-
miology, risk factors, treatment, and survivorship.
Mayo Clin Proc 2008; 83(5): 584-94.

[6] Eckardt JR, Bentsion DL, Lipatov ON, Poly-
akov IS, Mackintosh FR, Karlin DA, et al. Phase II
study of picoplatin as second-line therapy for
patients with small-cell lung cancer. J Clin Oncol
2009; 27(12): 2046-51.

[7] Kim YH, Mishima M. Second-line chemo-
therapy for small-Cell Lung Cancer (SCLC).
Cancer Treat Rev 2011; 37(2): 143-50.

[8] Dai J, Mumper RJ. Plant phenolics: extraction,
analysis and their antioxidant and anticancer pro-
perties. Molecules 2010; 15(10): 7313-52.

[9] Ge L, Li Q, Wang M, Ouyang J, Li X, Xing M.
Nanosilver particles in medical applications:
synthesis, performance, and toxicity. Int J
Nanomedicine 2014; 9: 2399-407.

[10] Travani S. Green synthesis of metal nanopart-
icles using plants. Green Chem 2011; 13(10): 2638-50.
[11] Kim YH, Mishima M. Second-line
chemotherapy for small-Cell Lung Cancer (SCLC).
Cancer Treat Rev 2011; 37(2): 143-50.

[12] Das RK, Borthakur BB, Bora U. Green
synthesis of gold nanoparticles using ethanolic leaf
extract of Centella asiatica. Mater Lett 2010;
64(13): 1445-7.

[13] Maciel MV, Morais SM, Bevilaqua CM, Silva
RA, Barros RS, Sousa RN, et al. Chemical com-
position of Eucalyptus spp. essential oils and their
insecticidal effects on Lutzomyia longipalpis. Vet
Parasitol 2010; 167(1): 1-7.

[14] Gilles M, Zhao J, An M, Agboola S. Chemical
composition and antimicrobial properties of
essential oils of three Australian Eucalyptus species.
Food Chem 2010; 119(2): 731-7.

[15] Kumari SP, Yesudas L. Anticancer activity of
eucalyptus crude extract of globulus and tinospora
Cordifolia on MCF-7 cell line. Int J Bioassays
2014; 3(1): 1699-707.

[16] Bhagat M, Sharma V, Saxena AK. Anti-
proliferative effect of leaf extracts of Eucalyptus
citriodora against human cancer cells in vitro and in
vivo. Indian J Biochem Biophys 2012; 49(6): 451-7.

FEA

bb&mﬁ},ﬁrﬁ)

[17] Vuong QV, Hirun S, Chuen TL, Goldsmith
CD, Munro B, Bowyer MC, et al. Physicochemical,
antioxidant and anti-cancer activity of a Eucalyptus
robusta (Sm.) leaf aqueous extract. Ind Crops Prod
2015; 64: 167-74.

[18] Doll-Boscardin PM, Sartoratto A, Lameiro de
Noronha Sales Maia BH, Padilha de Paula J,

Nakashima T, Farago PV, et al. In Vitro Cytotoxic
Potential of Essential Oils of Eucalyptus bent-
hamii and Its Related Terpenes on Tumor Cell
Lines. Evid Based Complement Altern Med 2012;
2012.

[19] Van den Wyngaert I, de Vries W, Kremer A,
Neefs J, Verhasselt P, Luyten WH, et al. Cloning
and characterization of human histone deacetylase
8. FEBS Lett 2000; 478(1-2): 77-83.

[20] Gallinari P, Di Marco S, Jones P, Pallaoro M,
Steinkiihler C. HDACs, histone deacetylation and
gene transcription: from molecular biology to
cancer therapeutics. Cell Res 2007; 17(3): 195-211.
[21] LiY, Seto E. HDACs and HDAC Inhibitors in
Cancer Development and Therapy. Cold Spring
Harb Perspect Med 2016; 6(10): a026831.

[22] Wang L, Liu X, Ren Y, Zhang J, Chen J,

Zhou W, et al. Cisplatin-enriching cancer stem
cells confer multidrug resistance in non-small cell
lung cancer via enhancing TRIB1/HDAC activity.
Cell Death Dis 2017; 8(4): e2746.

[23] Zuco V, Cassinelli G, Cossa G, Gatti L, Favini
E, Tortoreto M. Targeting the invasive phenotype of
cisplatin-resistant Non-Small Cell Lung Cancer
cells by a novel histone deacetylase inhibitor.
Biochem Pharmacol 2015; 94(2): 79-90.

[24] Singh H, Du J, Yi TH, Green and rapid
synthesis of silver nanoparticles using Borago
officinalis leaf extract: anticancer and antibacterial
activities. Artif Cells Nanomed Biotechnol 2016;
45(7): 1310-6.

[25] Kaplan A, Akalin Ciftci G, Kutlu HM. The
apoptotic genomic studies on A549 cell line
induced by silver nitrate. Tumor Biol 2017; 39(4):
1-12

[26] Mishra A, Sardar M. Alpha-amylase mediated
synthesis of silver nanoparticles. Sci Adv Mater
2012; 4(1): 143-6.

[27] Shi J, Kantoff PW, Wooster R, Farokhzad
OC. Cancer nanomedicine: progress, challenges and
opportunities. Nat Rev Cancer 2017; 17(1): 20-37.

[28] Wicki A, Witzigmann D, Balasubramanian V,
Huwyler J. Nanomedicine in cancer therapy:
Challenges, opportunities, and clinical applications.
J Control Release 2015; 200: 138-57.

[29] Ge L, LiQ, Wang M, Ouyang J, Li X, Xing
MMQ. Nanosilver particles in medical applications:
synthesis, performance, and toxicity. Int J
Nanomedicine 2014; 9: 2399—-407.

[30] Gurunathan S, Lee KJ, Kalishwaralal K,
Sheikpranbabu S, Vaidyanathan R, Eom SH.

0 ojladd [YY 0,93 [VFAV] 65 5 3T | b asbiola s


http://feyz.kaums.ac.ir/article-1-3529-fa.html

Downloaded from feyz.kaums.ac.ir at 21:23 +0430 on Friday March 22nd 2019

b 0dBA) 5 0 B 56 I

Antiangiogenic properties of silver nanoparticles.
Biomaterials 2009; 30(31): 6341-50.

[31] Kalishwaralal K, Banumathi E, Ram Kumar
Pandian S, Deepak V, Muniyandi J, Eom SH, et al.
Silver nanoparticles inhibit VEGF induced cell
proliferation and migration in bovine retinal
endothelial cells. Colloids Surf B Biointerfaces
2009; 73(1): 51-7.

[32] Nallathamby PD, Xu XH. Study of cytotoxic
and therapeutic effects of stable and purified silver
nanoparticles on tumor cells. Nanoscale 2010; 2(6):
942-52.

[33] Ong C, Lim JZZ, Ng CT, Li JJ, Yung LYL,
Bay BH. Silver Nanoparticles in Cancer: Thera-
peutic Efficacy and Toxicity. Curr Med Chem
2013; 20(6): 772-81.

[34] Valiahdi SM, Iranshahi M, Sahebkar A. Cyto-
toxic activities of phytochemicals from Ferula
species. Daru 2013; 21(1): 39.

[35] Chairuangkitti P, Lawanprasert S, Roytrakul
S, Aueviriyavit S, Phummiratch D, Kulthong K, et
al. Silver nanoparticles induce toxicity in A549
cells via ROS-dependent and ROS-independent
pathways. Toxicol In Vitro 2013; 27(1): 330-8.

0 ojlads [YY 0,95 [VFAV] g5 5 3T | b asbiola s

[36] Wang J,Che B,Zhang LW, Dong G, Luo
Q,Xin L. Comparative genotoxicity of silver
nanoparticles in human liver HepG2 and lung
epithelial A549 cells. J Appl Toxicol 2017; 37(4):
495-501.

[37] Foldbjerg R, Dang DA, Autrup H. Cytotoxicity
and genotoxicity of silver nanoparticles in the
human lung cancer cell line, A549. Arch
Toxicol 2011; 85(7): 743-50.

[38] Jannathul Firdhouse M, Lalitha P. Apoptotic
efficacy of biogenic silver nanoparticles on human
breast cancer MCF-7 cell lines. Prog Biomater
2015; 4(2-4): 113-21.

[39] Lopez G, Bill KLJ, Bid HK, Braggio D,
Constantion D, Prudner B, et al, HDACS, A
Potential Therapeutic Target for the Treatment of
Malignant Peripheral Nerve Sheath Tumors
(MPNST). Plos One 2015; 10(7): e0133302.

[40] Singh T, Prasad R, Katiyar SK. Inhibition of
class I histone deacetylases in non-small cell lung
cancer by honokiol leads to suppression of cancer
cell growth and induction of cell death in vitro and
in vivo. Epigenetics 2013; 8(1): 54-65.

¥rq


http://feyz.kaums.ac.ir/article-1-3529-fa.html

