[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

[ DOI: 10.18502/ssu.v26i11.551 ]

VWALV Ye bl yo g ,b O3 (Bgduo vl S pale oIS Jhdgly ol alxo

o g 0L 4y ISI 9 T 5 0 5las 9l LS 5 Sl
M O g (Fohw 03 595 32 GT 53990 sl Awlio g

" 100l @lobe df Uae g & 15T SLEL dogd o1 351,8 o LiLsy Lo

gy dllio
cde g 9 05 adgl s il 5l (SO olsicas HCC Hepatocellular carcinoma  ,Yslwgile sloginw,lS ta0ado
o)las €55 55 Jobo s5uml 5 alrerd SlaSy lawalio (ooyy Bua b addlas pl 09,00 Jlad 4 Glbyes 5150 She s
28,5 ol HepG2 5 gl o sl 03, 855 52 0l ot ol iy il 5 IS

GCIMS g, 5l ealiial b ol ooyt oS (JSUl 5 o sloolae plocd SLoS 5 o028 dalllae cnl 50 1omy 2 (B9
Cod dslf O P AR 65[} RPMI]640 &85 ‘Ia.:..?oo o Hesz J.a.S uua).w ‘5]5.1.,» 00, REOW) 4.,_9)5 )‘)5 g_;’l'.’.))‘ Sy90
S L I g o oo las oo codled i ool 0,y duo,0 O (p,S ST g8 g o5 tle ax 0 YV sles lasl,i
1S5, 5 HepG2 sla sl 10 55msT Wl b)) jshated o e sl Y oy (b MTT (5500l 55 (5505
A oolaiwl YYYOA s o

(/AY/YY) Dodecane 4 bog e o] oliae (o odes a8 ols oylis |y oS 5 VA slaws o ol o lae olardgnd slacols JUT g bis
oS 5 VWY (IS o lae oleignd slacols 5JUT .og (£VY/FA) 2,6'-Dihydroxyacetophenone bis(trimethylsilyl) etherq
2,6,11,15-Tetramethylhexadecane 4 (/.V/YA) Pentadecane ;] ooims LS5 olge duoyd oy yidon a5 b olold ol
Sl K, LS il 5a0 4 atuyly Jolo Coos bojlac L ool jled sla ol aS sl las MTT cus gl 09 (LY/7Y)
Sb s Joko 03, (glatun DNA s job dskd ashd cel wlg oo o 4 cons S o lac ols oLis YYVOA Cansgn
o9 HepG2

ssasl G 31 al olae 4y Cond Glac e oS ayy (Sl o las o5 S (g5 e Gimgdy (nl gl 4 azg b 16 S A

Sy oy o8lsS Hlb s leys 5o ol 5l g se (6 ien Glados g ol HepG2 Slb s slo Jsbo (59, 5 (5 5

HepGy 555051 S b s iyl Crayeds oLS 1 g0lS slellg

Ol oy oL dls y (AU g T (61 0 jlaas o Lo LS 7 (o bl l Lae s il ol caogd ST SLEL s 5515 Lils ) tg b
AYA-AA A (VV) Y2 AYAY 05 (Bogdo duped Sy pole olKidly il sols dloe .ouS ylb jw Jokw 005 59, LQQT ‘5)5»9;1 G Ao lio g

Ol emalyg cigallasl ST 881 iy — cpmolsg 3319 o sitans j poke 2ASESLS (S5 5I935 9 S S 09,55 ikl guolisi 1S — )
Ol ool g gollanl ST olSE013 iy — cpuol sy 3519 o siams j poke 2SS (S 59)9iSI gm 9 Seuii ] 29,5 )b sbianl -V

Ol 05 golanl 31T 0313 (535 po Ol p5 3519 ¢ gali Coms j 29,5 sl Sliasl -V

VFAQD-FAY: iy 55 fbaghbani @iauvaramin.ac.ir : ;S S Comy VP ) V= P ) 100l (U sk d3das 93)3


http://dx.doi.org/10.18502/ssu.v26i11.551
https://jssu.ssu.ac.ir/article-1-4445-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

[ DOI: 10.18502/ssu.v26i11.551 ]

Olyen 9 913513 (LS, Lo
bl 4 S g A Cdar Zaa B ks sl 5 o5 5
i b Slae )l 0)) S5y a5 phaiel olS ol slaJS ol
oaslie caips 5 sleddls bl jo paizxe Ojgo 4 g

B G 5 900,3) Gl Lol 5 5l 2 Il ol (ol gt oo
a5 059 oL oolatl 5 50 (Slo Cond caly; g pyy, MBS 0

Sl ady; Sanle 05558 Guigle atws 2 ol Fge dlge
olyod & (s LS5 5l ae 0 OB Y Gl ol e
A5l oo liquiritigenin g liquiritin -~ Lol L& oloS 5
Sopmls ad (b & S5 e b ejlas
Lbog jdgyoue cod aS cuwl oo Sus (glycyrrhizic)
sl pb 4 Jlb sl e K o3, slags ST
b o olS b iz (V) 358 o0 S glycyrrhetinic
48,5 510 odme o9 9 ady w5 (leys Glyie  olnl (S
(AR) Sl sads

0992 o Jods 4 (ol e oS a5 ols plis by,
Sy 2o g @bk as il Jbd oleS sl (S
Ol adge 4 adid pae 4 azgi L () e) Cl alils
4 e Oyl 3y o] glep o S plagulS 5 wS
Sdae 1 cl san T Sleyo slaging, ol Sgame
S5 05 5 (555 DA laglie () p ol Ghagh
03, &35 roke rmd oS ¢ ady; ISy ol sloolac
23l o HepG2 o5 Sl s Jolos

1 3 U b ojlac anes
&l 3l Olarin e oS ol (2 alllas ol s
5 oadh i oS ;005 (65l pez Dl b s
Mels L5 o 4z 5 15 FA Sote 4y 0Ll g lg & jgloma o
a0 Ml 55 o] oS Laasgh o i LS
Ot ol iy yo9 p)5 Ve e o ojlas 4 sl
5 9 039380k (39,0 yhafie O 1 (oo Vo0 dga 4 Gl
F g b awgi alol> ale i3 VO dga> ClbdS 3l
BAz oliws 4y g 0ud Blo  Jgere Slo S 5l eslaul b
pr5 Ve ogu (Ul ojlas 4 jslare 4ok Jiiie Pl

WAV roda e300 loud (il 9 Camns 0590

gl ot ekt (HCO) Mslogiln (sloyian IS
Ol 5158 Sye gls e (raagu g 039 Olo ,o S
5 ke a0 Ml lie 4 sl o1 51 S ols, 55 el
Sl G el e(535 0 sbg)l sloy3aS ailo oS cany
Seree b b e (o)lse ple Sl 50 pee g S S el J>
HCC alu z5 sl ol ol a8 palS 4 5, oS
(V) dips oo s i1y 0g5 )l s Jlay Foe e v
Sl L grmb Jge SlaS 5 4 pliws ©)550 0l
Solem Gloys 5 Kby Sl 3o @ (9o 5 o5 (Sl
ol 5o d3las 5 5ol sly ALS LS 5 5l oslic
g_JL»..S)S QL».A B ] 00 Ls).».m...» 4.‘>5.v @‘)QUo).m o
@ b Jeb L sle cilansT T ool 00isS Lo
S 3l S e St S35 YL S s
Ole Oy ol (V) il oo ol pw 00isS Sl SLS 3
Oleieds a5 cawl g0l sloan (Glycyrrhiza glabra L)
Sl Gloys Gl g b e 08 plelS 5l (S
oS ady, pdiee edliiul @51 5 G gem Slsh
deaseigMe (glycyrrhizic awl) ey 5 Jold locy
5 Oreslyd (Jareel el Sy ooy Slo (o o lesS
6._;‘..\.....5|‘5._J Plem e Ll Jds a4 locp i olS
Oleyd 5o i b 5o 0 (kS 1 (Sl VL
0y )l ol Q"‘ ] 00 4..5; )Ijs oolaiul Sy90 qu)...u
azdles ;0 byl g Lew! s oy 4 004 Leguminosae
oad 43S 4 ol g peniley) (i slaigie
o)|5 9o )l g 00gs 6»[)5) ‘BL: uS.» I).a)b’ ‘).b).m.Jf (a‘?) S|
odd Bline dly) e 4 Iy g (el (See 4 Sl
Fosile 100-200 (o 9 glate Lo o yed glas,l ool

sLbkjj.b L] 0‘5‘)3 9 05_¢J| LSLQSJ" 9 CLA.AJ 6‘)‘0 g9 0992

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v26i11.551
https://jssu.ssu.ac.ir/article-1-4445-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

[ DOI: 10.18502/ssu.v26i11.551 ]

MTT i Ky o
Ol G oS 4ty laojlas Sl pw)n jslae @
3-(4,5- ) MTT g, 3l ool wl Ly 350 g 0o, (59, ,—
Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium
oo e Gle cllale bl e 28,5 sl (Bromide
ISR I S PR SR S I
sbess HepG2 (Slb s (Jolws 035 (59, 2 Ol (e ol
Glomizmo i STly oyl 5l celaw Y s 5laey il
S,y ol an g od g, cdo 4 lals A8 el slaSal>
Celw ¥ oo g ab a8lol (L] Sigma Aldrich ) MTT
sl a5 7 0 COy g ol 5 sl az 0 VY los Layl i cos
o Jbiws )5 g o glwlas MTT S5 e 230
decss 59 000y sladslaw bawg ool ags oljls o2
L Ladiges wdz Colyd 40 000,58 J= (DMSO) wsluS el gus
ELISA reader, Oraganon ) 1Yl 3 <8l 8 ol8iws 5l eolazul
Ol 5 0l 81,3 yiegil OV. zge Job 4o (auls Teknika
1 dwloe ) Jgord bawg (Jobo Sl
Voo X )9 el S sladeke 6 9 i)
sk 5 im0 ot (sl Jsko

oyl 5l shale b (Csp) (SauiST B¢ 590 Glymn iz o2
w3 go SRalS JyuS 4 Cend 1) Joke wl) ws s B oS
(OV0) wb dwlxe (L8 adlllas 3ilas

59999790 Okl gy 31 Cdr G 98 (5 ol K

5 Jobe 5l G Jolae (Joho gmnilimgan lol )
Slewd JLoo o eSSl el YT o 4y slasls £ eoly
YE Goe a S g o slaolac ICs) slacdale b Lo Jglu
L eSS oo g ol adss b Jolow Y aias 450l celw
Fosalle 8l b aado Ve Do 4y g 0l ool gl PBS
4Y PBS L oo gt 1 G g Mol uS08 as
A28 VO 5l ey ol oiligy YYYOA s gn SO, L (Jolw
Soeslul b b ske anes swliicsn, (X, s

Incell Analyser 2000, GE ) cCuiw,sld sSwg S

YWAY Croe o203l 0 5louds (pilicds g Sy 0590

Ol 595 Ol 2 yad sl il
4 B Pl 3l ookl 51 ey 5 030,8 SLl oS sy,
Ve Joibl id Sl Jols 05y (s iel 53 p051 D j50
loo o celu FA o b g 0l bglxe [55¥eS 5 0 0oy
oo 5l eolawl b Jols o)lac e .ol ools 13 lae
Seis ol 5,8 B SaS 4y g Ll M o i
sdal Cawddy Sid (slao lac .owl jo j04 Dygo 4 g WS
wlowlis jalateds a5l Jlwn jo eolatwl by b
olws 5 S 5 ol sloolas jo s92ge olards SLuS 5
O)) o solawl GC/MS

GC/MS olKiws 3l eolaiwl b 2SS Glas yi o lwlals
S 5leg,S sliws Sl eolitul b ol (s sloolas
Agilent  Jao (GC/MS) oo, | ab & Jats 38
L (Agilent Technologies Inc., Clara, CA, USA) 6890
235 bl yiaidee <IVO (SN Sl g e Y gt Job
See o b oS (o 4z 0 YO B0 Sl gt ()1 sl
Lopode o> 515 0l ooy adBo o ol 5 il ax 0 F
VG e g kB o e VOB Gl e g
L b oolol 51 Ly oLS 0,lae 04y ool oulas ity So
e 3 20 By GOMS olfiws @ g )See ) o>
Kb 57 5 1S Gl plulp il olulis
S8 b odal ooty slacls owd O jasie b
National Institute Standard and ,0 Sezge Sledlb
OY) ¢85 &0 «NIST) Technology

oo i
syl siiad] sl S 51 HepGy a8 ol Jsbo 00
Fobo iS5 pgate SISO (45,5 5 9 65l Gl
7V + 9> (Biosera, USA) RPMl g4 JolS S Jamo L
Oelew & «(Gibeo, Scotland) (FBS) 595 iz gy
P95 Vo) Cmamloghy ol g (id (oo 0 Sudgr Vo)
byl cog g wad ooy s byld cow (ad e o
Cagb, o0 B SanSlss ¢ ol 5 il ax 0 YV sles
OV Wos 455l as,0 10

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v26i11.551
https://jssu.ssu.ac.ir/article-1-4445-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

[ DOI: 10.18502/ssu.v26i11.551 ]

Olhen g g1351,8 (LiLs ) Lo

2,6,11,15-4 (/YIYA) Pentadecane !
Y Jga=) o9 (/. ¥/+Y) Tetramethylhexadecane

b oylas Coow gl

9y ool 2 HepG2 sla ol (G Oy Shomins gl
S b Mg o sleelac j calise glacdale L MTT
Sk (VD) 09 oo ools lis L3 agh o celw VY
2 pSsSen Yoo b olas Gl e L oS
S5 s fosine pelS sk o 0y U5 ol s
Veor g A Foe For Glacdle o a5 b o ol
st & badoke Gog 0wy Oly e 2SS
aslyly aS o lac 5l slale ol ol (lis gals gl coe
s yials s b U1, HepG2 lb pu sl Jolo ol
Al el aibxe el YY by Gae 0 (ICsp)
9 S ojlac b ool Jlos HepG2 Joku 00 (gl ICs) o0
HE oy 4 el YF lo) Soe yo logy i o)lae o
99 fewly Dglas a5 wl awle OFY/AYug/ml ¢ TVF/YA/mI
a3 oo (i (Slb s (Johoo 03, 501 0 las o5

ok 005 50 semT @i

ICs) ik bl 3l am b ol bl oy, Ol
Locelo YF floy @aw jo ol o ISl Gﬂ o lac
oSl 5 JS5 e s Sy gl 5, Sl el
@ azg bV JS2) 09 J5uS 09 b aslie o ata (o
o)lac b ooy Jlows (slo Jgluw ;0 DNA ols dslad aalad ¥ S

Sy o odalice Gﬂ ojlac 3l s by et S

S0 g (5 Mo wSe (USA Healthcare Life Sciences
235518 b))l

Syl Judexs g 49 325

(One way ANOVA) a8,b S, il g b 3aios ol lis
ol sl ooy 8,8 18 o g 4y 090 Tukey Cud g
B35 el VF asd SPSS 8l 6 SeS L Gaios
Al Ao e e Cad 2 0 P<O/OS jlade ¢ iz e

s ollasde

é‘)] oKisls .‘a.wj.v \yaf JLA.A.’ B é.».a.‘}u U"‘ J‘)yjj.b
gy oS slo 5 485 515 a0l 990 lptey (elyg 2
Aol VT Y0 VAFY YA

L oleS )0 99290 (ol dgind SluS 5 Jolod g a5
OV JS2) = o lac GC-MS pl Ssilag,S 50UT 5l ooliul
Lol ol o)lac sl b auslio 5 ey 0l Lasedeo
s sloled olerd coS 5 VA NIST asbuls Sledbl
2,6'- (/. YY/YY) Dodecane oo glawlis SluS 5 ol

Dihydroxyacetophenone bis(trimethylsilyl) ether
Asogr odd LSis dlg e duo o o i lylo (VAYIFA)
@lerbgid SLoS 5 Jolod g 4528 etz e () J9u)
o,Lac GC-MS pl,55log S 5. JUT 51 aolaiwl b ol 10 39240
el 0ally s i VO SCS j0 A a8 S plol s IS
S WY ISl ojlas glacib anslis gl Ol Lo

05.\—&0&?1&‘:‘3\)‘5.@ ..\..o).b QJ)MH-’ASM‘:L&HLMH ‘SDLM

VA satas oL a5 ol oLai | g VA ol Feiles S 5T GOC-MS 50T e ol e oS ay, ol o5l 3l ol ooy ol Siles,s Vi IS

WAV roda o230 0 Lo (il 9 Canns 0590

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v26i11.551
https://jssu.ssu.ac.ir/article-1-4445-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

[ DOI: 10.18502/ssu.v26i11.551 ]

O 0 9 N Lt A W N =

— -
- O

—_
[\

13

14

15
16
17

18

ot et oS wiiy, ol ojbas GC-MS o1,55og,5 1061 1 Jpor

Tetradecane

Undecane

Silane, cyclohexyldimethoxymethyl
Dodecane

2,6-Dimethylundecane
4,8-Dimethylundecane
5,8-Diethyldodecane

Hexadecane
2,6,11-Trimethyldodecane
2,6,10-Trimethyltetradecane
n-Tridecane
1-Monolinoleoylglycerol
trimethylsilyl ether

Octadecane, 3-ethyl-5-(2-ethylbutyl)
2',6'-Dihydroxyacetophenone,
bis(trimethylsilyl) ether
n-Heptacosane

Phenol, 2,4-bis(1,1-dimethylethyl)
2,6,10,15-Tetramethylheptadecane
7,9-Di-tert-butyl-1-oxaspiro(4,5)deca-
6,9-diene-2,8-dione

3000000
2800000
2600000
2400000
2200000
2000000
1800000
1600000;
1400000
1200000
1000000

800000;

600000;

400000;

200000;

C1,Hyo 198
C Ha 156
CoH,,0,Si 188
CoHa 170
C3Hag 184
Ci3Hag 184
CieHss 226
CiHa, 226
CisHy 212
C;Hys 240
C3Hag 184

C27H54O4Si2 498

CysHsy

366

C14H,40551, 296

Cy7Hs6
Ci4H5,0
CyHyy

C17H24C)3

380
206
296

276

6.490
7.110
8.053
8.581
8.787
8.901
9.217
9.495
9.730
9.847
9.990

10.297

12.215

12.558

12.695
12.842
13.122

17.402

2.346
4.776
2.680
13.346
1.806
1.183
1.090
3.251
6.412
1.761
5.800

2.268

1.084

12.488

1.388
3.540
3.575

0.939

Oy 595 bt oyt 0 ybas 5l

VY soims olis as ols oylis |y Sp VY pl S gsleg,S 50T GC-MS 50T cow Lo cp s oLS ay, (IS o lac 5l ol cassas ol Soilog,S oY JSCo

Adb s 2LS ojlac o Galise oS 3

WAV (roda e300 Lo (il 9 Cmns 0590

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v26i11.551
https://jssu.ssu.ac.ir/article-1-4445-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

[ DOI: 10.18502/ssu.v26i11.551 ]

Olhen g g1351,8 (LiLs ) Lo

b e ol aty, SN 6 las GC-MS 4l Sgileg,s 5IUT Y Jsor

1 n-Dodecane C,Hyg 6.486 2.795

2 2-Methylundecane CoHyg 170 6.575 1.096

3 n-Undecane C, Hyy 156 7.110 1504 > T

4  Silane, cyclohexyldimethoxymethyl CoHy0,Si 188 8049 2922 T~ V

5 2,6-Dimethylundecanc Cy5Hog 184 8789 1718 | |

6  48-Dimethylundecane CysHog 184 8904 1216 [ ]

7 n-Tetradecane CHz 198 9.223 1.173 7 T

8 Pentadecane (O = E%) 212 9.736 7.784

9 n-Hexadecane Ci6Hzq 226 9.934 1.616 e

10 n-Tridecane C3Hyg 184 9.996 1.935

11 2,6,10-Trimethyltetradecane Cy-Hsg 240 10107 1631 | T

12 2,6,11-Trimethyldodecane CysHsy 212 10365 4042 | T

13 2,6,10,15-Tetramethylheptadecane CoHay 296 12698 159 | 1

14 Phenol, 2,4-bis(1,1-dimethylethyl) C4H,0 206 12.851 3.758 ’/\

PR

15 2,6,11,15-Tetramethylhexadecane CaoHan 282 13128 4671 T
9,12,15-Octadecatrienoic acid, 2- e

16 [(trimethylsilyl)oxy]-1- C,7H5,0,S1, 496 14.573 1.218 | ’%"
[[(trimethylsilyl)oxy]methyl]ethyl ester

17 n-Heptacosane Cy7Hse 380 14.749 1.513  ~~rmemememssssna

(&

WAV roda o230 0 Lo (il 9 Canns 0590 O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo



http://dx.doi.org/10.18502/ssu.v26i11.551
https://jssu.ssu.ac.ir/article-1-4445-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

[ DOI: 10.18502/ssu.v26i11.551 ]

Oy 595 bt oyt 0 ybas 5l

o s ol e ey IS oL b ot sl gl () st ot sl oo Jos 45 255 3,8 (Gl nigs 5001 o5, i F JSC
ML\L;O Ol Oy Ay, GT o lac boad jlos sl Jolw @ Ailoas azlad azled glo s oowsylis

chle o flo ppd ady, S ojlac (umee ool
SRR IR [N N WL PR
Solal Bl 5l as slo oylias o955 Gﬂ o)lac b auwslio o
bug a5 Gladlas jo cwl o pxe J0S 09,5 4 S
olSy gl 85 sl oLKea 4 Chien
Sy Jelod g a3 g (SIS gleg,S Lawgs Glyeyrrhizin
OlaS ol a5 wels plis g 288 bl g9l smlis
5 mons MO (29 wo Olll ws plss il
5 (V) axslioe G 1S sladshe cibadlxe
oo Ot ojlas glbyw as clled o)Ly a5 iashy
L by sloysess 9y 5 Ol St Sl wad elnl
Olagos WS o 0l 1) bel-2 Siganl as o5 ol Lhals
9 Bl dSw lo jlee 40 omie Lo (o e 0 Lac ools ol
> yo jo 1y a2 Soled 40 g 0gdioe (Joho a5 2 yo cde2
Lo Sl S sleasil WS dge G2M
8IS E2F ysiy, 556 ey 2alS RD (ppely i
ol 7 g T sl CDK (e (mals DI (pdSen e
b aallls 5 eizen (YY) il o B oulSens ol
b MCF-7 slaJobo 2355 5l 65 ol> 5 P53 0 ood Jld
Y QL....MJ ulb).w 03, ;O UL"'U")'“""" oS o)La.c )| solazwl
ol 3 oL, Ken g Del Poeta ioghs ,0 (V) o, LI
A o) obe el el Glo oyl ojlas 45wl cols
ssbar BAX gm0 ol Gl 5 BCL2 55
soba 5 MKN-28 oase e slaJoku jo (s lo ge

WAV (roda e300 Lo (il 9 Cmns 0590

IS sleolas Glbyw ab ol 5l 6 pSone

Sz o)bed 97, 9 g edd asie [ Jlo puix
5 ke 3 i Spaly Wlgiee (29 BlLS I 65
w3k oy abex 5l b le 5 (s ik S9,00
4 Sl 5 Sy SleS S 6RS (1FAY)
bl y 97 3 S50 Solee SIS K0 SlaS 5 ol pen
Asbarils Sloyd couds HO Sy D31 WlgT co 5 wiylo
ol oo olas oS ol i gyl Slalllae jo,el 4
2 OAY) o)ls )l b i laplb w59, 2
obas g5 95 Sixuml 5 Coans Sl aglie SOl Bikod
Sy bl @ Olnl (sos 455 Olagnsed 4y 2l 5 Il
ledgo 9l 1) Y10 Jlo jo o )Sen g Basar jiaghy a5
ol Soons ST a5 wisls plas ol Kighy onl Budow 5
Bhlis 3l 0ud (6551 gz Gl (2 ed olS iy (IS 0jlac
3 5 (AS49) ay) Sl sloos) (59,0 aliee oLl e

byl Gt ol e (V) wibee ySeis (HepG2)
ool 5 eslinul b by ladsle Sl Ul 0oy
SalS Cge o ojlac a5 ol ooly lis MTT (gl 5,
ey Sy g Wad Sl ladobe (Fmj (2Ulg5 S et
59% Oliee wbos Rl bale 5 Glej I L ok 0]
ol i S ojlac (gl el Cawoay SosiS V0.
awle HepG2 Jlb s Jokos 03, ade ol o)lac 5l S

o)l..a_c)‘léjjo.il ‘;..\.,..Mf O y08 Ooj..‘YL! IR ul......»df-.\m

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v26i11.551
https://jssu.ssu.ac.ir/article-1-4445-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

[ DOI: 10.18502/ssu.v26i11.551 ]

Olyen 9 913518 (LS, Lo
Camnd o)lac b jled Cow 6o 05,5, o e ol delad
ojlac ;0 SIS (nl &5 0y atie (295 4SS 095 &
3 oplpls cwl oo i ‘53] olac 4 s NI
by ok 00, )0 (Joko 0ol (655 asliyy S e Gialisl
e ojlac a5 pl g azxg b oplply ol ooy yiin oS
0 O9b (o0 AT oS 5l Dglite sl By, g o Pl L aS
P Gy 08, S s, 0 (Foliie Slbyw s SISl wilys
g BB Lols dlie jo oo cdslice oglay il alils

‘

g S Ol Sglas L dgl (gl addlae ol o
o5t Olond oS ady; ol 5 IS glaojlas (5j50s]
L5 osalive 9 00,5 (o) 05 (Gl (Jsh 03, 55 ]
o il o ol ojlar & s SH ojlas Sl aS
Wl oag ity Jobo isnml o ipadliy
obas g5 oal ool Glops Jouily cuzr (550t Slihos
39,5 o olgaing

ady o)) wlid )5 Al bl 5l ey ol allis
Colom b g il oo lotn—paalyg 9>l olﬂ olRiils s
ahwgindy al oad plwl axly o] iagh coglee Jbo
5 e 55 Bl Gl sbsls )l Baias
sleign ST o Sl

Sl 099t @8l yo o,

1- Shabkhiz MA, Eikani MH, Bashiri Sadr Z,
Golmohammad F. Super-heated water extraction of

glycyrrhizic acid from licorice root. Food Chem

2016; 210(1): 396-401.

WAV roda o230 0 Lo (il 9 Canns 0590

lnle 09 (o0 AGS oane oy Jobo K03 )3 (awgte
slad 5IC pg S gt ol ol31 s BAX/BCL2 s 38
2 orl g edd Jojgew & (50 gie Sl slid 93 o
(Y0) 39350 5 Wl 5 ¥ bzl 5lasls” (3l Jlnb ey nie
HepG2 (gl Jsku ,o oads ssalive slibichy, &l pais
Syl Sre Gl Kby Yol o ojlac b ool jles
4l ol oAb e lp oS 00 Geamh) Jske ool
odd (5,40l S o sl og el Al oo (6 i s
Ol Gloys p3 Sliz slas el 5 (o (Sl sloob
w50 3 sl slagragn cnlple 0gy00 et &
slodsle 5o 1) seml wlgia & aibe alog)ls il
oS Seml Jsse 5 Jobo Glo muilse oS Wl oy
sl albord 5 (Sased Slacaml b Sye Jolse Jlis &
90l o wdlge (3 g () e 93 Ghlo gbi s
i Bl o5 05l a5 ajlewlS 6l o (glolSy < poms
by @15 alex I il (pulid o) Sk @
Hgdoo DNA ol axlad aslad 5 Jolo (adgez 5 S5
Jr5S o b jlwgen Lis o sl jonal (V9)
LB yas 5 syspe mé Sl B> 5 sl 2SS
Sl Sis aig,y oS col o 51 S ol o)l
ok Slo) plo ye iz o ST Gsb 5l gl
Shasbie (12l 5 sl iS5 Gles e 45 was (0 £
S5 2 sl ojlas DI gl gl cnl )0 g
Shosleal b 5ms T slall ) Glnl sage ol (e ol e
ankd gl o5 (5 5ba 28,5 el cusse il S,

2-Shaker MK, Abdella HM, Khalifa MO, EI Dorry

A. Epidemiological characteristics of hepatocellular
carcinoma in Egypt: a retrospective analysis of 1313

case. Liver Int 2013; 33(10): 1601-06.

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v26i11.551
https://jssu.ssu.ac.ir/article-1-4445-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

[ DOI: 10.18502/ssu.v26i11.551 ]

3-Kim JU, Shariff MIF, Crossey MME, Gomez-
Romero M, Holmes E, Cox 1IJ, et al
Hepatocellular carcinoma: Review of disease and
tumor biomarkers. World J Hepatol 2016; 8(10):
471-84.

4-Chu XT, De la Cruz J, Hwang SG, Hong H.
Tumorigenic effects of endocrine-disrupting
chemicals are alleviated by licorice (Glycyrrhiza
glabra) root extract through suppression of AhR
expression in mammalian cells. Asian Pac J Cancer
Prev 2014; 15(12): 4809-13.

5-Yang HI, Yeh SH, Chen PJ, lloeje UH, Jen CL,
Su J, et al. Associations between hepatitis B virus
genotype and mutantsand the risk of hepatocellular
carcinoma. J Natl Cancer Inst 2008; 100(16):
1134-43.

6-Wang ZY, Nixon DW. Licorice and cancer. Nutr
Cancer 2001; 39: 1-11.

7-Cheel J, Van Antwerpen P, Tamova L, Onofre
G, Vokurkovd D, Zouaoui-Boudjeltia K. Free
radical scavenging, antioxidant and immune
stimulating  effects of a licorice infusion
(Glycyrrhiza glabra L). Food Chem 2010; 122(3):
508-17.

8-Avijgan M, Mahboubi M, Moheb Nasab M,
Ahmadi Nia E, Yousefi H. Synergistic activity
between Echinophora platyloba DC ethanoic extract
and azole drugs against clinical isolates of Candida
albicans from women suffering chronic recurrent
vaginitis. ] Mycol Méd 2014; 24(2):112-16.

9-Bode AM, Dong Z. Chemopreventive Effectsof
Licorice and Its Components. Current Pharmacol

Reports 2015; 1(1): 60-71.

YWAY Croe o203l 0 5louds (pilicds g Sy 0590

ol 595 Ol (b o)las Sl

10- Karaogul E, Parlar P, Parlar H, Alma MH.
Enrichment of the glycyrrhizic acid from Licorice
Roots (Glycyrrhiza glabra L.) by Isoelectric Focused
Adsorptive Bubble Chromatography. J Analyt
Methods in Chem 2016; 2016: 1-5.

11- LiYJ,ChenJ,Li Y, LiQ, Zheng YF, Fu Y, et
al.  Screening and characterization of natural
antioxidants in four Glycyrrhiza species by liquid
chromatography  occupied with electrospray
ionization quadrupole time of flight tanned mass
spectrometry. J Chromatogram 2011; 1218(45):
8181-91.

12- Soltani N, Karami R, Ranjbar M. The
interaction of salicylic acid and cold stress on
antioxidant enzyme activities in licorice Glycyrrhiza
glabra. ] Herbal Drugs 2011; 2(1): 7-13. [persian]

13- Venugopal K, Ahmad H, Manikandan E,
Thanigai Arul K, Kavitha K, Moodley MK, et
al. The impact of anticancer activity upon Beta
vulgaris extract mediated biosynthesized silver
nanoparticles (Ag-NPs) against human breast
(MCF-7), lung (A549) and pharynx (Hep-2) cancer
cell lines. J Photochem Photobiol B Biol 2017;
173: 99-107.

14- Salehi S, Mirzaie A, Shandiz SAS,
Noorbazargan H, Rahimi A, Yarmohammadi S,
et al. Chemical composition, antioxidant,
antibacterial and cytotoxic effects of Artemisia
marschalliana Sprengel extract. Nat Prod Res
2017; 31: 469-72.[Persian]

15- Rezaiyan Gharagozlu N, Shandiz SAS,
Baghbani-Arani F. Anti-cancer effects of aqueous

and alcoholic licorice root extracts on human

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v26i11.551
https://jssu.ssu.ac.ir/article-1-4445-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

[ DOI: 10.18502/ssu.v26i11.551 ]

Olhen g g1351,8 (LiLs ) Lo

hepatocarcinoma (HepG2) cell line. Med ] Tabriz
Uni Med Sci Health Services 2017; 40(2): 40-

9.[Persian]

16- Nazir S, Hussain T, Ayub A, Rashid U,

MacRobert AJ. Nanomaterials in combating

cancer: Therapeutic applications and developments.

Nanomedicine 2014; 10: 19-34.

17- Abolaji AO, Eteng MU, Ebong PE, Dar A,

Farombi EO, Choudhary MI. Artemisia annua as
a possible contraceptive agent: a clue from
mammalian rat model. Nat Pro Res 2014; 28:

2342-46.

22- Fu Y, Hsieh TC, Guo J, Kunicki J, Lee MY,

Darzynkiewicz Z, et al. Licochalcone-A, a novel
flavonoid isolated from licorice root (Glycyrrhiza
glabra), causes G2 and late-G1 arrests in androgen-
independent PC- 3 prostate cancer cells. Biochem

Biophys Res Commun 2004; 322: 263-70.

23- Chu XT, De la Cruz J, Hwang SG, Hong H.

Tumorigenic effects of endocrine-disrupting
chemicals are alleviated by licorice (Glycyrrhiza
glabra) root extract through suppression of AhR
expression in mammalian cells. Asian Pac J Cancer

Prev 2014; 15(12): 4809-13.

18- Zaidi SH, Huddart RA, Harrington KJ. Novel 24- Cheel J, Tumova L, Areche C, Antwerpen

targeted radio sensitizers in cancer treatment. Curr PV, Neve J, Zouaoui-Boudjeltia K, SanMartin
Drug Discov Technol 2009; 6(2): 103-34.

19- Basar N, Oridupa OA, Ritchie KJ, Nahar L,

A, et al. Variations in the chemical profile and
biological activities of licorice (Glycyrrhiza glabra
Osman NM, Stafford A, et al. Comparative L.), as influenced by harvest times. Acta Physiol
Plant 2013; 35(4): 1337-49.

25- Del Poeta G, Bruno A, Del Principe MI,

cytotoxicity  of Glycyrrhiza  glabra Roots  from
Different Geographical Origins Against Immortal
Human Keratinocyte (HaCaT), Lung Venditti A, Maurillo L, Buccisano F, et al.
Adenocarcinoma (A549) and Liver Carcinoma Deregulation of the Mitochondrial apoptotic
(HepG2) Cells. Phytother Res 2015; 29(6): 944-8.

20- Leyden 1J, Shergill B, Micali G, Downie J,

machinery and development of molecular targeted
drugs in acute myeloid leukemia. Curr Cancer Drug
Targets 2008; 8(3): 207-22.

26- Golder S, Khaniani MS, Derakhshan SM,

Wallo W. Natural options for the management of
hyperpigmentation. ] Eur Acad Dermatol
Venereol 2011; 25(10): 1140-5.

21- Chien CF, Wu YT, Tsai TH. Biological analysis

Baradaran B. Molecular mechanisms of apoptosis
and roles in cancer development and treatment.

of herbal medicines used for the treatment of liver Asian Pac J Cancer Pre 2015; 16(6): 2129-44.

diseases. Biomed Chromatogr 2011; 25(1-2): 21-38.

YWAY Croe o203l 0 5louds (pilicds g Sy 0590 O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v26i11.551
https://jssu.ssu.ac.ir/article-1-4445-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-25 ]

[ DOI: 10.18502/ssu.v26i11.551 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 10 Jan 2018
Vol 26| NO 11 | Feb 2019 Accepted: 12 May 2018

Identification of the chemical constituents of aqueous and alcoholic
Glycyrrhiza glabra root extracts and its comparative apoptotic study
against human hepatocarcinoma cell line

Nima Rezaiyan Gharagozlu', Fahimeh Baghbani-Arani’, Seyed Ataollah Sadat Shandiz’

Introdution: Hepatocellular carcinoma (HCC) is one of the most common cancers. It is the third leading cause of
cancer related death. This study aimed to evaluate the phytochemical composition of ethanolic and aqueous
Glycyrrhiza glabra root extracts its apoptotic effects against human hepatocarcinoma HepG2 cell line.

Methods: In the current experimental study, the phyochemical composition of aqueous and ethanolic
Glycyrrhiza glabra extract was evaluated by GC/MS method. The HepG, cells were grown in RPMI ¢4
supplemented with 10 % (v/v) FBS at 37°C with 5 %carbon dioxide (CO2) atmosphere. The cytotoxicity
activities of extracts were measured using MTT after 24 hours. To evaluate the ability of extracts to trigger
apoptosis in HepG2 cells, the Hosest8778 staining method was carried out.

Results: The phytochemical data of aqueous extract revealed 18 compounds, including Dodecane (13.34%)
and 2',6'-Dihydroxyacetophenone bis (trimethylsilyl) ether (12.48%) as the major constitutes. The chemical
composition of ethanolic extract showed 17 compounds, including Pentadecane (7.78%), 2,6,11,15-
Tetramethylhexadecane (4.67%) as the prominent compounds. The MTT results revealed that the extract-
treated cells had a dose-related toxicity effects. The results of Hoechst 33258 staining showed that the
nuclear DNA fragmentation was increased in the ethanolic extract treatment compared to aqueous extract.
Conclusion: The ethanolic extract of Glycyrrhiza glabra possesses more apoptotic effect on cancer cells and

further researches are needed for investigating its potential mechanism.
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