[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v34i2.21589 ]

L3 IR WAV Ry TRk O (Bgo dngels (S pole oBLAGIS hdgfy (oole aloeo

VPR 1+ Vorishyrdy b Vo Calitpasd ) egd o lad o4 9 (s 038
Qg5 dw 30 () JIad Ol yi g S o Jawiliy (v y
G990 Ao Q sRuta uu’)' 64“3)‘@

" oS ol o 17 adlo Lod sl S 758

(st wiile @y (Sloys slaghy) webo Come lnl g Gl 50 sesS e Jle e Sl (o Gl taeadie
S ddsar (295l Ol 5 eslinal o9, cnulilastns (4255 B (sl (B)lse Sl wgazme GLI podle (22 g (Sloy0g 2
ool 48,5 )18 4295 8 50 (Jolate slagleyd 4 Gl lagsbe Cuglie 3)lge 10 09t b (Glojs Jonily 5 a5 (osl>
Ruta chalepensis Ruta graveolens sislo oadisS Jolis aS (| Rutaceae oslgl> I Ruta > (w29, HlalS 51 S
25l oo Ruta montana o

Ruta graveolens Rutaceae 3iils oo3lga s b OYie (gomins .ol ploxil dinpllss jg,0 & jgods daxdllas cpl 1 oy (W9
b5 Dy50 YoYF LYY slo Lo b Google Scholar g PubMed (slaolsl ;o 55090 ¢ jtslie oyls o Ruta montana
9 WD 90 )y allie BY cggazme )3 09 &g dw Jlb (i SLS 5 g Gloywad SISTL s ye Slalllas Jold 9959 Jlne
L ansldS LS b laes b slbail pae Jdoas allie ¥4

Cools a5 sline adedld ale> 5l Gl gl LS 5 (gol> Ruta calizee glaassS ond jg,0 gloadl ulwl , g ls
Sl bz gladae 1o lS ol wils Glbyw ladshe ;o s5msl G5 ol prs Sy (aloillad (a1
losls lis 1) sl als 5 Gl s sbo Jokw o) low

S8 eolaul 050 oy yloys Joloie sl ig, LS 10 jhe JeShe loys lareds aiiles o Ruta solgils lals (g yuf doxas
ol ol ooy 39 3 iy g 5 (sl Slallle sl | diny chiadty | Sk (sl iy ) L allia (ol 38
S e

SlaS 5 Ggugl bl (b, « Ruta chalepensisRuta montana Ruta graveolens ,Rutaceae :goudS bvojlg

e

S Ruta iz 31 (9,10 465 dw )0 S ) Jbd Gl 5 g (Gl juwiid by (omy g oo p0 oMY ol e Do 35S by S 18
ARRY-22A V) TF 1 F+0 33 Bgoo dgsd (S pole olStils tmghy ale alos .59 50 aalllan

Ol Ol (Ol a5 S iy pole 31T ol 255 S s9Ld 9 pole 03Kl o J3SUge 9 Joko byl ulish 1S )
<Ol e3iz o 6332 B L8EI1S pgle DaSUENS ¢ gwlids Canny j 29,5 -V

Ol 0L Ol S iy pole ST oI5 (95 S(ss9LS 5 pole 03515 o J9SUga 5 (Joh 09,5 - W
WYIVOF1D ¢ gy F93io hmollaci@birjand.ac.ir : Suig xSl Cang ¢« VN DOFYFOFA 10,ali (U ganno 0 3dkansy 95)%


http://dx.doi.org/10.18502/ssu.v34i2.21589 
https://jssu.ssu.ac.ir/article-1-6457-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v34i2.21589 ]

OB 9 gleos )57 595 -

) ol asllls plol &y500 85250 Shagly W (ol ply
slasl GALga> (S99 i pl Boa .é)‘l.w‘sn L
b o (glaeacilSo b BLaS 5 o)y 35350 code
F950 1o a5 jliwlie Jles Gois ! W awle)
a5 aw b bls)l o aalllas 5,50 slaglb g (oS

ol Ruta iz 5l oo 573

oo u;‘ 3o RIW PL?U‘ M‘an.a )90 SO ygody axdlas u.:‘

olS oolgils glbywas Ol a4 bgw Olaass yo))58
)‘ S| el d..ﬁ)f )‘)5 Cow Sy90 9 6)5]@.’? Ruta
o,¢ 5 Google Scholar PubMed uile slools slaolSL
LY-YF LYY Jl sl Sllas o .ol odal Cawdds
Ruta  Rutaceae oile ols olls 5l eolaxl
Ruta montana Ruta chalepensis graveolens
Gl yss pluadsn SLS 5 5 jihal Glule by
M (o ymsd 55 JalS (20 D50 a5 2lop)] g (Sl

s Bl allde

HblS slawz 5l G (Ruta) by, esleils LS

V- 5l Ruta > .cwl Ruta > Rutaceae oolgl>
Ruta oyl pisls a5 wwl ool LSis 4
«itws Ruta montana 4 Ruta graveolens «chalepenis
Syt it 298 sl 31 Sl b o i sty o
Milgioe g d9dee odliiul ) cilite slagslem oy
2l (Sl sloceld b xS o5l gl
5| o Ruta graveolens ol ob L Claw o5 .(7)
lesasie @)ls (olos () ooz wibioe F)ls plals
saials 5 leillas «sSeens oSl ywis Ol ales
o) cwl Rutaceae oolgls 5l Glaws oS o)l 95 ,Lid

by, iz 45wl 4595 V0 + g Lo V0 Julis o0lgils

1P Cligm oyl 9o oyl ylo g (ow 0590

28 Sl gl el 0 Bld len S ol
e Jelge 3o daJolor J S b, s a2t
5 850 s SR L5 oo sezaar Sy SWLST
oo aegs ol (V) wbe GRlE T e
WVl a5 098 0 gmme Ld 5o (Sl il sl ag S e
5 0999y Eed Jdoa (V) Cewl 005 1550 1, a5 Loy gl
Slige odes SIS S0 plbpe pegS e VL (e
2P hB glacd iy po)de il Dl mhw ;0 (sogee
Fr%e g F380 Slaghy, axwg g lbpw (ulidilan; 5
2 olises e pl (opin g Ol e o
ol Glp yols Jl o (V) cwl (5,08 > o aral>
(Slopgin wile @lbide LSS 5l oS5 5 bplb
boogdoe osliial (2> 5 aligsel (Sloydcont
olyor wad (Sl B)lee b oy, cnl i (Jlgnl
> 5N e e 5l e (S0 SS9 witen
5 Fobo Coomr Sl (Ko 55 Jgeme oliend lag)ls
Wl ol e A bl Wl glacdl o gaz oo
Loy anpaes (iwd ;0 o Olye ) lalS
Wlod 7l 353w ) ki 4z gd eSSl )l
el Rutaceae odlgls> (g5, » slos s oladss (F)
oleys yo eolgils pl ol SV game 0gdll 0I5 g oo
5 b (Sopdl el il il slagslos
odd )l ZBas g i Sbas el Jdoa bacdgac
Syl Glotng ol Ruta Luix dapy] ol jo (0) cul
otz (nl (ol 43g5 4 &5 s oo GliS (oele gt (o) 2
Ruta s Ruta chalepensis Ruta graveolens s
> silaxs 3 )18 azgh 0,50 aisS sl 31 i montana
s Bpan pogdle 43S aw pl wilosls las Sldllas a5
oS wies (Jbd a5l glcdabe gol> (plS b o
S99 b )ls Gy sl Job 0l les 5o slogdll ik
2 dda g gelr (59,0 03U iy Slilllas (SaSTy

O3 (Bgo sl Sloyo = (idlagy Wlous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v34i2.21589 
https://jssu.ssu.ac.ir/article-1-6457-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v34i2.21589 ]

- Ruta ol sboaiss ¢ S pwas il

Ady Sis g (5 pun,S ¢ Joize Gblie o Goaws montana
OGSy ailinae Al o b jsbay 5 (F JS2) oS
LJ..J&:U uLQ} Ll )‘ ‘_g)l...u.u BLE] (\A) Sl ob).';.wf JS‘)A
S s 5l Guizes edoe SAST a5l el
u.JL»j)? (\%5\") KW ‘;).:.o lSJ).AT o)lé aQ as 009
AV gy )0 loaisS ol ol Sl T 5 Sulslsd e
©sl> Ruta sleaiss s wilools lis Sldllas .ol onds
slean S @ 1) byl a5 ss goaxe JWd oluS s
R Ol p dias) )0 ohgd (29l0 Dliniod (gl (elia
(?‘V‘\f) Cnl OO)S
3 J..J)lf oolarwl gy eolgils LS a4l srcalgln
5logac pais (V) cwlanl 4gl sledale G8s
Ll Glp ands sl s Rufaceae oolgls
obae b Rutaceae oy § (oleoniisn slaSis
LS 5 ol 5 S e s | agils slactslis S|
sSeers  iSale glacolld gl laasgllST
o b Yleas s Trypanocidal Jlacwsils 5« iSo i
Sy 4 i b o LS o)l laeds Ol (YY)
Slol @ Coenl (Sbp Sl 5l a5 w0gd g eslatul o0 ylS
a1y 3005T Josd 51 (gmede e 5 Y+ 51 i 310
«Sy9pe sy, Coumarinleys lsS . Alkaloid
Furoquinolonesle -,.J5:3559,58 9 Flavonoidsleaseisds
olS (pl ogd oo 8L olS pl olgr sla s g Aty o
5| Furanocoumarinsle s lesS'gil 68 Lol g noe ace
(V) el Bergapten 08 5 g S 95956155 o0l jgus JuiB
oy 5 daadsigds da Jgib 5| & ae Ruta chalepensis
oS (YF) el oSl g oy legS il 48 Terpene
o sl SLSs  slls Ruta  montana
Cel a5 sl s g iy lesS da il daasggdls

1P cligm oyl 9o oyl jlor g (ow 0590

el 03l cpl lagmaz ( Faieds)l g o Feee 5 S
3)lge alax 5ol o olS cpl ol (g me 5l Sla
0y Galsy aiile 65 l5e 4 g3 se obF oyl Sl ooliul
5 s 25 0y 51 sk ol slosbe a5 s
b rals dagygyg 50 (semliy slaglh > alS dag B
Ruta (V) sse o)Ll skdlas 5 o005 Sl g 5 s>
s laml jo ol b oK a5 ol aLS graveolens
SOOI SR N R B S
S il by ali 31 oo 5 b)) g adlaie
30 oLE (pl ed g0 als Olaw pb 4 il je g cdl
(A el 00 005153 LS il 5354 ol ot s
dowd b jow diod S>¢5 slaxis o Ruta graveolens
Olet & Ly 5 ste (AL P el 4 Al sz a9z
Soop bl gl oo 292 Al (Sop jo beadle ol ojlul
Ruta yodle () (V JS5) ailo oo 3L ale Sy 4
Ruta Ruta > 3| 455 op 5oied;,| graveolens
51 slasS Ruta chalepensis .(\+) <.l chalepensis
=l b L &S cwl Rutaceae oolgl> 5l Jluls lals
50 5 Sl &l e sog (V) 04 0 axsLis fringed rue
(VJS8) 95800 8L o (Brme &S plgieas oo slal>
W@yl godxie e wlgs Ruta chalepensis .(\YY)
wldlas (pes wpas plee Gl des 5l A
iz el mis oleys 9 Spasmolytic S gl
Seislse el by, claaiss a5 whals lis axlas
(Sl T oles aiile wams o olis 095 5 alise
W 0as g giias Ol CytotoXic s ¢ g Codled

il oSl e elelas ol
cdled (og,5eas  oudled Acetylcholinesterase
oS =9 Antihemolytic S ganas codlad § o S ol
@l 955 0) Gosd sl o5 b sulen 5 AU s>
30 S92 g0 uilul JJoay a5 wil o Ruta montana 50
5,05 yslests 5 658 g (b 208 el S5 laanS
R, .(V0NP) o)l esie lop)l5 o b o

O3 (Bgo dpeds Sloyo = (bl wloas g (S pele oSS alxo


http://dx.doi.org/10.18502/ssu.v34i2.21589 
https://jssu.ssu.ac.ir/article-1-6457-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v34i2.21589 ]

OB 9 gleos )57 595 -

1y 955 Glbpwas Sl Jsho a5z i 5 55502551 e
03,51 (¥ Jgaz) 5o o ol (n s 5l (B0 &5 S isp Jlos!
Lol 00

s jee Gl Cd iy obml o Lol bl il ju
aS b asde oyl Job jo el ol atin 3a8
S pore 9 obml Gy 3l sl e 50 Wi oo b
Theodor (5,4 ;9995 ol 4 Sl sieiils lawgs )l o
blas sno) ol ol aslis Coous, 4 V1Y JLs 4o Bovery
by s (e 1oy oSl (Jobe a5 2 (o)l
2P o &S 08 dleiday 59,5 rkae |y Hgesi oS oS e
5 Slgo D9l o0 N GLLW Slge lriass Jdoay booyj
Ol Sl el (e s le (Uelse) slopeslslg Soe
(YF) ams ial3dl olas! s 5 1, bl oo

Al Gl sladhs Gl gladglw oS5
Sl ladsko ol i)ls (598 & jamis sla Shs s,bsLe
(TR W SoS e 5 0)lEel 5 55 ates
Sgu g0 odnlie LmOT Cwd 5uileg,S j0 b e Ol s
S5 Joboo s 4 LSl (pl )l pb (655000 Sgo a5
wile S cloggylral obyl 4 jzie Ll oS
S S o ool (F JS8) 5500 5 slaiiez
sledshe 5 Sy o 3l ) 055 Wil ke o]
5 i sl ol Ll wisd byl Sl aax ol
o i o8 55 Lol LS BB 03, ol Jsb

(YY) 250 y909 b g8

(S ysbas (YO) sgi oo giw by ] 00,58 eolan
SlaS 5 5l ok olaws Ruta 6358 oleertisnd 5Ly
Logeigdl oS ale wols ol 1, o lx _oloends
doagjoSels ol ey ol (ol wiile dagy legS
5 Ladggdl daoy;sSls (&ly jo lacn S5 9 gyl
o LS slaJsSge 558 (slooaisS oo plsreas bl
$099> b Cunl (S o g o0 i85 S5 o Sledl iy
SdisS aas syl 1) oad cnslin g slacJld
(O (slaay 55SS oy 9xS g 50 wusle (g0l LS 5 Ruta

Stigma g swleXinl aile o Jg,mwl dooden 55

3= y5t)keeS 5o -0 «Joxd) Sterol
REVCTYV PO SRS -0 amethoxyarborinine
o ygus ¢y 5LwgS oS Jydroxyarborinine

JseSTousSalonsnl  osiml (eSS

(S T 9G90g5im gl (9ii,98  dsopimpinellin
s ATy s eeSTeS skt
lacadsilin (o 31 6 ot 3513 1, el 555 5 kil
g Wloo S Llx 3g w4 ) 29l 5 (Sddsn 4z
S ) s s KeaSd o sl
S was o Qs SlS 5l (S (V Jgae) wies o
3 2 OlaS 5 pl sl ad ools gl aiS sl
() sl 0ads 2l oyl el jo oo 5 LS ol
Sl ol oS wilesls plii SajalsSle s clillas

Gragl Bl asle kit slapmslSKe G,k 5l Jlabien

Ruta graveolens) Llaw oS cwlis oLS ) Jgox

Rutaceae
Ruta
graveolens
Slew - Ol

rue

Raute, Gartenraute, Weinraute, Echte-

Raute

Ruta, Ruta degli orti, Ruta dei giardini

1P cligm oyl 9o oyl jlor g (ow 0590

oé‘sil_‘;
e
o
=l
S R slag
Skl Ruta graveolens
ALY

O3 (Bgo dpeds Sloyo = (bl wloas g (S pele oSS alxo


http://dx.doi.org/10.18502/ssu.v34i2.21589 
https://jssu.ssu.ac.ir/article-1-6457-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 |

[ DOI: 10.18502/ssu.v34i2.21589 ]

- Ruta ol sboaiss ¢ S pwas il

() R Montana 455 oS : ¥ IS0

*) (R. montana [R. chalepensis R.graveolens) Gy, 455 leosigd OloS 55l S0 Y Jgox

R.graveolens (EO) 1,8-Cineole
R.graveolens (EO) 3,5,8,11,13-pentaen-7-one
R. graveolens (ethanolic extract)( Jbl o Lac) 2-Undecanol

R. graveolens (hydroalcoholic extract)( Islg, o o,lac) 4-O-Feruloylquinic acid

R. graveolens (hydroalcoholic extract) 4-O-p-cumaroylquinic acid

R. graveolens (hydroalcoholic extract) 6,8-C-dihexosyl-apigenin

R. graveolens (methanolic extract)( Jglio,lac) Cinnamic acid

R. graveolens (hydroalcoholic extract) Cnidioside A

R. graveolens (ethanolic extract) Dihydroxymaltol

R. graveolens (ethanolic extract) Ghabbari et al., 2018

Ve Culgm syl e 03lods 5oz 9 (o 0599 O3 (Bge dated (Floyd — (Hblagy Glous g (S pole oIS alo


http://dx.doi.org/10.18502/ssu.v34i2.21589 
https://jssu.ssu.ac.ir/article-1-6457-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v34i2.21589 ]

OB 9 gleos )57 595 -

R. graveolens (ethanolic extract)

R. graveolens (methanolic extract)

R. graveolens (aqueous extract)( o1,lac)

R. chalepensis (EO)

R. chalepensis (EO)

. chalepensis (ethanolic extract)

. chalepensis (EO; ethanolic extract);

. montana (EO)

. montana (chloroform extract)(e 8,15 o Lac)

. montana (EO)

X N M N X X

. montana (EO)

Elemolo

Ferulic acid
Epigallocatechin-3-O-gallat
11-Dodecen-2-one
12-Methoxy-19-norpodocarpa
Sogravacridonechlorine
Triterpenes

1,8-Nonadiene
1-Methyl-4-methoxy-2-quinolone
a-Terpineol

2-Nonanol acetate

@lSee Gl pmadlSe &b 5l ol s Sles 5o L:aQT Ol g Ruta cldaiss ;o Bhe Jldduw; OluS 5 Y Jgo

oy=l8 » (Rutin) e el sl as>ROS
&lygue (Psoralen) Sobw a5 > e G2/M
Js ywleZiinl (Stigmasterol) 5050 ke

laaseigdlé (Flavonoids) ol o Gl sl
Normal cell @
< .
optimum no small nuclei
of dividing cell
Cancer cell . " *
Large no large nuclei
of dividing cell

SISl 0550 o 09l Sy (TRTO)
Sy adshe 1255 lee Sliwg i Ol (FATY)
Sldlas ¢ jgagins ey «0lsS Ol (Y7,Y)
ol (SS ggiw oy alas i ol (F-,50)

- o
. o
e e "
. s » ® o o
.
. s ”

arranged defined boundary

NSy BSace
& e

&
not arranged

poorly defined
tumor boundary

2929 550 9 phatel il « 555 atd) Gilb s Jshoo b (Laeie 50 g plite puandl «SzgS diwn) (b Jolu g Ll glo Fhg amlie 1F S
(YY) (Laseindls

oo (Joore jsbay 1ol s JUSw jo pWSsgs
S Wb 5l R sladssse g lopgeyse 4 b
Joe wa Js850 obml g (il (lp ola JuS (lgiea

1P cligm oyl 9o oyl jlor g (ow 0590

Bg500165 (ylaolS (i g by b i yo (slapamnilSo

bl o )z 4 digd

O3 (Bgo dpeds Sloyo = (bl wloas g (S pele oSS alxo


http://dx.doi.org/10.18502/ssu.v34i2.21589 
https://jssu.ssu.ac.ir/article-1-6457-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v34i2.21589 ]

- Ruta ol sboaiss ¢ S pwas il

Blgi oo SoyamS] Ol pSojlail ol b ey
@ Gl slashe 251y (KSx 0)bys (sote DL
(Vo) amo &l alises slayleyo
Skl slls IS jsbay sanb slashe Hemml 51 18
ledsbes bl 58 o semal Ol 4 45 witen (o0 ,55 09>
awld (YA Qs 1) jeuel Uy g8 cpl Slbw
Cos g oad Cbla> by, lsieas  APOPLOSIS s 5]
» alsrl sla sl Bis jslieay o5 coul oy S
IS5 lee e o 218l 09,00 S o) Slogge
S 0) 55l Sl e o Sdls 5 (5SS ; da sl
wgen g S8l (ol w3y ln (ke 00t a0l
slodsle 0y o 5l 4 anl ol ol 690 Jshe
onl pogdle WIS o SIS piae 05l g 00sd o] culySl
ALl wile aledise 5 Slslshise Sled b sl
(Slad (A AT AT (yileg S o515 e pliae Sl Job
5 loos ladshe bug e j5msSE eyl pluz
Sl ol ar sl U1 slaslsg 5l sledlgils (ol Jlad
S e @jelas sz (nl b (V) 09l Az
59 el Jai e b per aiile lags o Elgl b (a9
abauly L) oy 050 3525 gl oy I Lol g5
2 e 93 2 ((50S ghe dlansly L) (S9)0 9 (S 0 008y
Slsts &5 Wpdoo e bjlls iludld 4 Zuoly
Sl Jobo BLEI ale Jsbo oloedsn 5 (S23slsd)5e
ol 1) lave ol aSGaSS 5 uileg,S @S5 plis
ools lis a8 & jg0 Dlalllas g b o) b (YY) oS o
A,y Mgy p seuel Wl &b 5l Ruta olS a5 el o
b Gl slaglbrm oyl Sy g Sy slasbe
2 UMk 5 G (Sieleil S e (Sl Olyear Sl e
PRl slaise g3, » & ey b YVA L
(Ruta graveolens) Jlows oS a5 a5 wols oylias s plel
Cog el Lol 3 Sedhgtins SleS S sy Jsa
5 Sy Gdsle pln 5o Jobe Cunw adg 5 sl
ssasl Gl Gk S wsdie Jobe 55l 0 LS

1P cligm oyl 9o oyl jlor g (ow 0590

ol g wilgoe Sl ladsle Jlocnl b S o
a9l dgry (bl slaghy, WS ab, b S
i Glyear 5 a8 ab) wilgi o Sl sl ok
A8 S o oo i g 5L 5
SlagnSgy ek Jdor Glbopw (Johor o Lol 090
g SlEEnS (S p 0 (TA) 09d oo )l pelass ) ouiss 0S8
I 6rSslr sl by, oS a8 ol ond o3l oylis b jimgs
Olsie & Canl 42818 535 anilSle 0l 2 (5 5lonr g (S5
Geios S5 0 VoYY Lo o il Ses ¢ Anacatarina . Jle
Clow olS Sl gyl a5 sl plas il
by balsls w1 @l (Ruta D35)
el oS il o (U20S) Osteosarcoma pgS Lugziwl
ol caad 5l aghige Sl ladshe Sleesi; palS
UlF Jdotr Slisrage 035 0 (S5l Sl slaghe
o o9 o2 led eS g sl (S kS 39 50 0
Olbye dhox Sl lag)leny Py lp JoSe Glojs aniF
(V) Cal oads oS

shls ookl wo LS 4 axgi pus
SRS oab 4 |y ol o o s lapeilSa
@ 8 3ghoe plnl glatatgn awg laghy, (ol WS
Godshe ;o 05bge LS jae KugS e lag lag)]
& WS (o0 S ST A 3095 S 095 p Slay oSl
TR 285 (6ol o & o e ] il
L By, obS S whools i onds plowl Slalllae 5 clinios
S slo b w3, i ol el i 5 6585
GHlSes o Valle (Jle plsica; w5 oo ool (nl Sy s
as Wols lad ol pll YoVY Jlo o o5 ey b
51 Ruta D35) Ruta graveolens o5 Slgwes gl
S0 eS| (YL 0dgi 5 oS g Sl Collad & )b
&S g sladobe ad; e jo e ity Sl
oS Slganel Sleys Jlnl G Wilg o g il oo (HepG2)
» S sledshe po)l5 a4 Mie (llew leys sl

Sy o Wb Ga S e s ol sl e

O3 (Bgo dpeds Sloyo = (bl wloas g (S pele oSS alxo


http://dx.doi.org/10.18502/ssu.v34i2.21589 
https://jssu.ssu.ac.ir/article-1-6457-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v34i2.21589 ]

OB 9 gleos )57 595 -

Chyin sy sl g GW Gk 5l Wi
Bla> L |, Gliomaleg S ogasy bl sixe sbogls pw
oy wle s 0K Sl Bl oen bl o)l
Amairany Torres —  izpe (¥F) 05i by slo Jslos
Bols Hlas Y0 Jlo yo slaadlas jo 2l Sea o Alvarez
Lo b olataipngSlS) Clow ol ail lapyas) a8
Seoluen S a4 Jlail Gk 5l (el oo 5 iilnd
sl @ LBl jsbas 45 wims e oilz] bl 4 el
sl @b 5l g wgd Jate (b sladsbe plp yo e
G2l 1y o1 sla ISy o 5 00 o 5l 1y o g
9 Shagun Arora S5  iegh ,0 wabl o (YY) aws
ilis clackile Slbpas 1 YN0 Jlo o il Ses
oy COLO-205 Jskos 05, (59, |, Ruta graveolens
5 395890 St Ghagly cnl 5o isls las Ll eleS
o 455 45 (glodinn) gl Syt wiile slandion
DNA i igl53) DNA ibs 5 osSH 5 (o5T520 cpailas,S
5 o caimo Lt a5 COLO-205 slo Jsbus o (os 455 4S5
ok 5o 2l s osaline wen! s2arT b Lo po ol
2 Pobe Sz By bolen B Seng] s | S
obid Gighy (nl gleasdly og Jske a2 G2/M al> 5
Jolo gled DLS5) 99290 GlaJleeSgid @S ol
U TP INNERINCHINSINC SRR JUINVEN S |
Sl 1y e (5loys Jpame daagt Lol s oS 5
w2 By olS 503 sladis 3590 ;0 (FA) W)ls (glsS (b
Sawsan A. (Jle flgicas conl 485 & jso olo ingh
Ruta a5 ol olas Y-YY Jlo o ulSee ¢ Oran
il Lawgs g, sloaiss 51 Ko S chalepensis
caspase-8 4 aiwly >, e G,k 5l jeugl W
7S5l sz BB jeba Gloy g 59 4 atly )90
SrSolr MCF-T) Jobo 05, oLy Gl slashe
e el Sy sladse S el 5 a5 e
oS glie ol de o sl (Lol (Siiglsdyse

(F) 390 A s 4S5 4S5 5 (yilag S

1P cligm oyl 9o oyl jlor g (ow 0590

ok e Glogen PLS1 5 (Jshoo 00l 632,200 S 10)
S oo Bgte 1) (Sl slaobe 0B, a5 sladeke 5o
PRI INEREr: SPS NI ERNRETEREN
Claws ol aijlo 1y Gl s (sloJshes b yS g oy b ablis
badgdls ol b plard oS5 iz s>
) Sedysmins ol al o e LoaglSIT 5 Loy loss
JKhaladafad Lala lug a5 Koo (glasillas ;o (YY) a5l
o5 a5 0 ool i 28 Syge Vo) Jlo o Lt Ko
9 & axg5 b (Ruta graveolens) Jlows oLS Jsilie o)lac
5 ol il 1, 6ad et slasbe iosls 5 paileoasy
Gloded 5 b Gl G2M By sl
welS cuale 5 pS3 e uzed 9 Al caspase-3
I, 7-H2AX § 53BP1 iy DNA ol ol sloutsgp
L Bl IS 5 phospo-Akt zghaw cp] pogdle 0,5 W
» Bl 0l ks &Sl o wdl ials by
Sloisly sy 28l alS grib gy (slaicendlseed
e Jdoay Claw ol Jeilin o)lac S ols lis asllas oyl
Wl s DNA ool genly sk 5l Jldcans LS5 o5
aims 10955 ol 55 (Sl ps sl sl 2S5 3l S50
Sl Gladshs Sy el g 005 (6Tslr Sliugy 5
Jlo o LulSen g Réthy iags e (FF) 05d 00
oole 45 51 Foo UM g ¥+ UM clilé a5 wols lis Yo oA
sloos, 55 » Sl ol slagygn STeligs 5 ot je)
(MCF-7) ¢ty obyos « HeLa o>, ailas Sl s Jshos
Seuel Gl Gk 5l g anily cote b (A431) Ceng s
Ol el ead Gl sl Sy el
Olyear plgse |y Sl b8 o b slopig STsil,8
Sloywas Jilss ogill anng sln Jlo g9, slo)lisle
aS o ldlas o clin jobay (YO) cé)8 a0 wos
B S Voo A Jlo o il Kes 3 PATHAK Ly
38, Sbgmegn (g9,ls o (Rutab) # Ly, a5 ol ools lis

L oSy 0wl oo (Ruta graveolens) Clows ol 5l oo

05 Gpaa Sygr & yeots 51 Ca3(P04)2 oS lid

O3 (Bgo dpeds Sloyo = (bl wloas g (S pele oSS alxo


http://dx.doi.org/10.18502/ssu.v34i2.21589 
https://jssu.ssu.ac.ir/article-1-6457-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v34i2.21589 ]

- Ruta ol sboaiss ¢ S pwas il

ook mee sla S 5l (o lwlio g <ol 4 alo>
3209 Mé@ t) @Uo;w Jﬁlm B (GO u‘)...a.u o
2P s Sygony &S Sl Gl e iz ) S
Oleeds jlilie (YA) ogb oo g9, BLbl glo cél
g0 gl Gl Syt alege 5T e ez
PETE U TSR IOy NORA N RPC CNR JPRER JE TR
5 055 G508 50 ipglice Cumdas |y 055 adsl e 5118
Cewdyg0 slaplail Coled jo g Wigd oo piiin oy pulyw yo
S by S e FolS asil slagle LSis sl |
75 BB e e e 0yl cosony 1) S8 L2
1 oot Slinbie LUy Sl slashe by oo alS
R A sl Cessay |y (Sl s Sy Sl
5 S eboe bl glealis glpea oS
EMT) _aritilye & JLb o) JEsl g,k 5l odél (aales
Sgd g0 obx! (Epithelial-mesenchymal transition)
Slaw oS a5 al ool las Clidss S oo (FY)
slo sk 03, sk slinlis Al yo s b 8 b 5l Wlyice
wlie jobay 098 ba ol (pl Spo el g a8 51, Sl
3 owlKen g Camille Fuselier Lug a5 _iwgh o
Ruta ) Olow oLS S o ools lid 8,85 & g0 V0 YT Lo
wlad paloile ;o Pl fdsay oS olie o (graveolens
ool 4 e pledl i 0y oSS s g Joke
03, (Cwwgy olbyw) Melanomapggde slo Jolw & j>le
8l oeizpe 5 oKill Lulyd o BI6FIO Jolo
s (FF) 395 ca oy 51 53 ol (sl Jobos Slnlin
Sl sl lhails Gliear 1) By oolgils plalS Glss o
a8 b s il sl pu yleyo

1P cligm oyl 9o oyl jlor g (ow 0590

Lo oo sab slashe 9 gummol )1 S5 (Cail) Joniily
Slasi £985 5l g Wsd el 3gaomal jobo 4 Al e
Folo s 4 008 b oo (Johoo o I (509950
Lol 3580 50bsS il 10 512 5709l DNA 5 costs
) loyashs Jsb o5 ol JS b by (sl sk
e > WS e sl el S S e s
e (YA Wsd e Solpg o Slael & ol oo
L) ol S a8 isls (lis a8 5 800 sla gl 5 Dlindow
Alizee slaglb K9, S35 3 pedlSon Cnl B2yl 5l Wlgi o
DS e ST sl (Slen Syin Iy aLlS Cute b
5 Sywge Dhe S Lawgs &5 gl o (Jle (lyea
oS 0s ool Glis (b ,F Syee VYAV L s il Sen
Celo VY 5l G ol ol ojlac Ve v o pg/ml clale
alas Glbpw sla ol 35 j0 g)lb g Jrals el
oL ojlas «lply b S b awglis ;s (HeLa) o>,
ol il opl » 86 U Ruta graveolens) s
Flg 3580 (Hela) o) alas Sl sl Joho ;25
B A A N P RO o
Olgre o YoV 2 Loy il Ses ¢ Zsusanna Schelz
S Sl s b sl Slshsd el s piias ISl
Sl ol Jols slaos, 5 (Ruta graveolens) Claw
lardalie 550,ST GloasSIT a5 wisls las " ol
LLs,)l Jdoas Rutaceae odlgls 4 Glein lalS 440
SelSmg e Slog )k slacnn ST L kL
o aaie lpasie Heterocyclic polyaromatic
ot il s osilly by Lelse 5 LS eslgls
Ruta I osis laz (90 Slgil,08 asglIl il (iagsy
2 gl senel i g o miSSas Il gl graveolens
MDA- MCF-7) ol iy by Jskoo (sloos, (s,
5 sy 3,50 (TA7TD, MDA-MB-231 MB-361
Sl ol Liegh ol aBile] cleasl, cd s
slagls adg lp (ole slauls lagygm Slyly68

(F1)) e b juds

O3 (Bgo dpeds Sloyo = (bl wloas g (S pele oSS alxo


http://dx.doi.org/10.18502/ssu.v34i2.21589 
https://jssu.ssu.ac.ir/article-1-6457-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v34i2.21589 ]

OB 9 gleos )57 595 -

(FH) wdlbion S5 Sl slagleys plo JUS 0 (S5
Al olaws ol slaojlac Ko iegh jo ol pogdle
3 Sl osse b LS 5 Ol 5 SlanST T cools
ot a5 ol gl regh ol laatil, 288
Ruta ) o o5 SN 5 o1 Gloolas S gigin
DU145) cliwgy by Jsko 05, 53, » (graveolens
HB o1 J8 Ol 5 GlanSI il cpols s 039 cinns
w3k ke Sloys slao )l s o wlgi oo g wllioe ax g
Ruta abz> 3| Gy, o5 Ko sbaiss 5,50 ,0 (FO)
Jobl olas a5 wisly Hlis sasie slo ey chalepensis
b s b ) oYL v og hls Jdoas Ruta chalepensis
o ) Ky 3 ST sla e, g b laaisdl 5
SaS gilonnST Glocaw! ials & Wilg oo g ol oo 5o
a0 plid b iegh cpl 5l ol gladl plply waS
Sl 5l plss syl 55 Ruta chalepensis 45 oS
N elo il 5 oyl 02l yodle (F2) wil o (8
syl 5 Ruta montana &S &lesls lis in vivo 4 vitro
5 eS| ol o Sl eyt Suislae: slocll
soase glogtesy e ol Sl s
s DPPH2.2-diphenyl-1-picrylhydrazyl — ioles]
Sl plas cbale 4 ataly Opgon |y 48 ol SlawnsST sl
a1 ol bl iy o le CE a0 e
VRV pL/mL clale jo Gialejl cpl 10 8ed oo yiin 55 o]
ol 45 wilonds Jlge olT glaJISal, 3l aoys B¢ ojlac |
oS il o ok ol GV ST T &8 saims s
L bse sl 3l wnxfan o Mg codls

A7) 0l aio b oo Aoz 51 eqmilancST oo

Sl OLLS SLps lws S o)Ll iy a5 jsbilea

8 oolaial 3 )90 ¢yl 059 s Lo (yloys g (6 Sty
5 Logee Crae a5 Cul ool ol Slidss ailass,$
Jio plgiedr ogdioo llw E9nd pa Lol Ol s
VYl G Jelis olS SIS s LS 5« Loy dldg

1P cligm oyl 9o oyl jlor g (ow 0590

0390 il 31 iy 50 Ug) odlgils plals A

2 39790 Fke Jalge Jodoay Jo)ls plals a5 el oads <ol
S rSin 55 oot G gl 5l A Sy el DS
Ruta graveolens Jolis Gy, oolgils ol a5 wiyls oylb
o 03B pl 5| Ruta montana [Ruta chalepensis
LS ol 3 e dlse n e 5l oSl i
el ) oSy o bt sl aril
23 5 (Sistont Sl oS Slais ot ol e
b slaiss wiies Jie L (ovae slas)lon 5 o)
sl JIGol, 5 Reactive Oxygen Species(ROS) (5.
ool b Lmdl.\ﬁ...Sls’;.ﬂ Dyls wE g lew cpl o ol
GRS 9 s Olpieds Joe it (5enST RalS ((y59,008
) § 55y By 4y chlizes sl g, 4 o1 (sla IS0,
S e SeS dlte Jole 0 bglen
Sl 2hé mlio )3 03705 jsbay (esran slaglis] il
b ogdioe oslitnl aubo yoo (Ml 5 (Santy 5l 6ol
a5 st mlie Gl ol a5 ol sus aseie Jlcpl
5 Lole p olge aiile wigdh cows SISl 4y porin Conl (Sow
oalitl (sl (65 slusl (Slaygaze azii )3 G0 o
URERCH I JURN SV TR TIUR USRI BV DS PN (51
SLOMSI ST 5 W (55350 (b sl laS ]
oS Wik i addllas iz OVF) Wyl Cam | loands
ol 33 sl it (Sojdden slaclld by, laass
5 S g adled o ST T olss wile aims e
oads ool lii Laegh yo (Jle leea . olpdlas ol 3
(Ruta graveolens) lows oL5 4dls sla oSt a5 col
Sl ladsle Conw tals 5 Slasl il cools
(YY) il oo it Gloyd  (SaS (5950 G laisas 5 05 )ls
Jedods Claws oL a5 ol ools (ylis [0 caghy ;o ez p®
5 o ombis il il laalacdy oo
e b daplbye o Oldlas Glsiedr padiSlig
aby Gl g S 4 wlgiee Sl GalS L as 538 o
Oleys S lyeds 4S50 5 9,5 S Glboj sl sl

O3 (Bgo dpeds Sloyo = (bl wloas g (S pele oSS alxo


http://dx.doi.org/10.18502/ssu.v34i2.21589 
https://jssu.ssu.ac.ir/article-1-6457-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v34i2.21589 ]

- Ruta ol sboaiss ¢ S pwas il

Joo b oglma Ol 1 Sl ol
Gl g Sl (LSSl GlPl jehied Slejssend
olS .0)) o5 ool Gloys cand I 3L Coons
SRR gh Al S o0l ol 51 55 Ruta eolgils
oleys ;o Ruta ol a5 el o] 51 S ool el
2l ol 5l glaods as o)ls i (i el slaglb o
1 i bty ol andl ol onys,S @l (F Jsoz)
Sy Olidss ol .cwl ooy Ruta graveolens s,ge
dm pllopw (TEFD) iy Gl slaggh
03ls FOFY) Cavgs (YD) o5 Lol (FELFDFY)
Grie by s sk 5 (FOF) o>, alas (YFYA)
s b iyl ol cbail ol suds plil (FF) Log,lS
o] )0 89290 SluS 5 JJoas Ruta graveolens aS sisls
Casi SpunS i o lInd ¢ GlanS| ST olys ol
slegls slp (ormlio SlaailS g widloo j9050 5 (ol
JoSe 595l plgiear mized g dgyo0 sledt Gl

255 31,8 eolatil 550 Wilgs oo (FY) (55606501 o

Slp ol 5l (S a8 Sileas aslis olewd OlS s
w, laple,s (F8) wlazs 5 15 asdllas 3,90 o lejs
(FV) il ails gor il ol ol (S ol
oo 4 i slagyls Lol mle lgieas LS L
w8 @aS |y Gl pwas wos OlS 5 LS 0 S8
Wiad (Gaxe Slge g lacrslng 5l (8 lie e plals
Sglen elst b JSeSend e YO 51 i lilo oSy
LS5 55 sszge o sSse (FAFR) wiil o il
@ el jsba 5 Wsd Jate Sloys Jelge 4y w,0l8 ol
Glp a5 S olel SlaS 5 5 Wl Colan bbjsess o
@ S el bl il o Glbpe sladsle
8w olii Sliddi oauS e o))y Wl sacdl
e oaiiS )l pre @l plpear ity LS
S WS Jos aygeg (Jolo 42 0 oS slagtign
(00) WS o S5 Glbywas slagls arwg 4wl )
slgls cote b ol Slidss 5 Gles S Gl
Sy S g Gl e Cosl ol p | alS
ol o ol propdle o S unl by 4 GLds

Slb o slo sk alises glgil o Ruta slaasss Sl was OISl 55900 F Jgax

Ruta graveolens Sl
Ruta graveolens s
Ruta graveolens 255 ) Lwginl
Ruta graveolens Cowgy
Ruta graveolens (S5 039,) lS
Ruta graveolens o>, alas
Ruta graveolens (G y309) LoglS
Ruta chalepensis g
Ruta chalepensis Ol

Ruta montana
Golow daxie o Jow / (RGeS

2Eaole;l byl ;0 BIOF10 pgidle slo gl (nuiSig
13 (P Ss s oy S5 5o Kbk Laal tals ey

&3, » Ruta D35 (gq)ls a5 s ools lis Koo g’

1P cligm oyl 9o oyl jlor g (ow 0590

5 Sldlas olbywas Jols (So3sle 5 (s, LS

2505508 ¢ Johr IS5 lgn g S (YF,F0)
(ol s ST g Sl Gsual Wl (TFY0,FY)
S5 g da ol e oy 2alS (V)
290FIND ¢SS g5 gl (Y0,¥Y)
)9..454] sl Jsls a5 > By (YF,YN)
b sk 055 e 55251 Wl (Y6,%+)

oo 45 1> G355 ema | Sl (Y#)
Oboj 9599 4 dinaly s9 0] S (SenS gt (Y4)
ST 5T (6 2SS0 il (av)

S

Ay Hlee o olaw ol 31 gl oo s puslSs

S clidss 515l oud slginy Sl sla sl
2 S LS s 28, b oClaw olF a5 el ol

O3 (Bgo dpeds Sloyo = (bl wloas g (S pele oSS alxo


http://dx.doi.org/10.18502/ssu.v34i2.21589 
https://jssu.ssu.ac.ir/article-1-6457-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v34i2.21589 ]

OB 9 gleos )57 595 -

ool Go)ls Sl Glesl 5 85y Gl 51 Jlb alears
$lrosill Sy Jolo S plgiear 1) Guilol cnl Glgie
FLERWIRRI K QL"‘“ ‘U"‘ )AOSBLC (Vﬂ) b; ‘;)&A A ul.b),w
ot LS 5 og Lls Ldoas Ruta chelepensis ¢,
(A2780) Jsbo 03, 59, » k=S IE 5 558 Sl S
ouiS  Glgawel aniE SO oplply ol ez ol
oy wdboe Jul BB e glaglon (S35 Cupse
5 b sbadld 550 0 ool lllas iz
Sl 1y ol (pl wlsd Ruta montana o,lac  So59) 9.
oolainl Slidss sla,ls .l ools lis sy Lo g
5 <ol 05,5 oS |, Ruta montana RM) ol5 5| s
sl 5l il loys sl S 1l 5l solatal IS
od....S)‘BJ...A‘ 6[&4\..3[.: 9929 L’ (Y‘) M.)‘so ul.ma ‘) uLb).m
aS sl azxg Wb Ruta sleasss Sl pwas Sl jlo b
Sl s b il slo sl b 55 550 Slallas 5]
Sgazme Hlzes Sludl odb slaosls g wilows bl Slsu>
ol bl Sl lhles @ ol pess gadg0 ()l 45 (ol
Wiy 1390 o)by0 (B Sledlbl iz e jle oo axlge
oorwd 5 oladl jo Jled SloS 5 sl 9 S SL B
SBL mir & OlFer 5y G slaily sl s
5 Sy st gyl b alS ols 5 Jas! cdleles
wnl pedle 0,8 olal ol Goaesds Ll o)lse
@lizes laaiss o Jbd bS5 0 Jlas! slocglas
3Gt 380 gilws labinl 5 olulis wiejls Ruta
ool (b oslasal

slep Sl plals 5l 65 a0 g Slidss
sl @285 590 Gl p alaz 5l g s slens glgil b ablae

WS 3 gy 250 Slialel g batagy 5l Jol> mls
ST T ol sl Ruta oS a5 ol o 51 Sl

1P cligm oyl 9o oyl jlor g (ow 0590

orilie ol sladghe g pgS jlugiinl (Gl sla gl
ol oy 2als Gk 5l s anils cote L3l (Mse) K
Sl 055 5555l U Jshos ol Sl S Sl sl 5o
SRR 5 Gt s3Il 1S pRiales] slaail (V)
SlS 5 5l Glacgeme a5 ol Gl YeYA Lo o
(ol Cashl Ay e Ol ol 5l a8 S Serudstias
5 b sladshe plp )3 (Jobo Coom wdsi jgegind
5 vasl Wl cel o wsdee Jobe g5 5o LS
a5y 5 00l je095 sladobe )3 (Jsho pendi Glojen S
SRR O s S o Bge | Glbpe sl sle
3 olE j0 vgzge oSS g a5 al eols lad Ko
2 5] G L GIML s sl 45,2 5 3,
a8l e il 5,5 00, b 53155 (e sl Jsk 5o
oS J5e ool 50 9 Slaw olS Jgilin o)lac (YA) ol
Sl Gk 5 osnSTelhsd 5 utys)l slael 4 ol
a1 08l5S by )3 Glbpe slasbe S re il 53]
ok 03)) o2 wlas by Grizped 5 Sliwgy by
ol 9 MCF — 7 Jolo 05)) arews oyl (HCL
Cawds (oS 5 (FOXF) wlowys 5 (A43] Jsks 03)) Cowvgy
Gk 3l Ruta 6) Clow Jeibs ojlac 0,5 5.3, 3 W
e 308 Sy ladshe oo el ymnl Wl
Al osly ol Koo aegh yo (YF) cwl oo 5 (LgS)
Lol obS 5 oad Tz (g STgilyed gl (1 a8
sloos; ;3 Glbyw sladshe o el s p2SSus Sl
505 SlotisS 3,50 10 (F)) el oy i ol o Jokos
Dyge 2biagy 55 we laglbyw » gl 3b 5 Ruta
il Lasgs stanl Gl lsie o (glaslllas ol a1 5
Sl e b slo sk o Ruta chalepensis L
as ol las adlae ol mls .awl oals plxl (MCF — 7)
30 oS i gt <dlad glls Ruta chalepensis L Lol
b pl s el e b s MCF-7 Jslas 05, il
Ol S oo Wl Gloj g 590 & atly Spgons | Sl
SlSy glulas 5l e a5 weo e plas azdl

O3 (Bgo dpeds Sloyo = (bl wloas g (S pele oSS alxo


http://dx.doi.org/10.18502/ssu.v34i2.21589 
https://jssu.ssu.ac.ir/article-1-6457-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v34i2.21589 ]

Ruta ol sboaiss ¢ S pwas il

Sl obS (595 2 )5 5 orz sl ol Jemilty Sera Lol

1 0529 S50 sloaisS 4

ol SeMbl (5551 aen e jd &S aasie 45
w2l ol Wl 03903 ()b 1, Lo allie

..3)‘..\3 ‘5".» ‘s.ob

Sl 09z t@dl yo oyl

S ki Bl ads alie islpg 9 (5,50 ol jo

.!...:.LJ

DBl oo sl Cagil 5 5 9einS ¢ Sleillnd (S g sTn
aloz 5l (5 b g, ciliee Glapasilss 55, 2 U L
5 sl Wl (Gl sl ;351 (S sl
e g BBy sl Glbyw slasle Ll 5 (655 slr
Ol dlez 5l Gt slaglbyw o Slopw sloshs
Ol g Sliwg n «9dsS Ol o2y Alas i (Cangy
wor slyiegn Jolb sleaidl a4 axg L Ll 0050 ,8
Ruta graveolens 4585 Ug, o5 a5 &S g5 co oals

1- Hanahan D, Weinberg RA. The Hallmarks of
Cancer. Cell 2000; 100(1): 57-70.

2- Siegel RL, Miller KD, Jemal A. Cancer Statistics,
2019. CA: A Cancer Journal for Clinicians 2019;
69(1): 7-34.

3- Hooseini SF, Javanshir-Giv S, Mollaei H, Soleimani
H, Sadri F, Rezaei Z. The Importance of Hsa-Mir-28
in Human Malignancies. Biomed Pharmacother
2023; 161: 114453,

4- Askary M, Behdani MA, Mollaei H, Fallahi HR.
Evaluation of the Effects of Organic and
Conventional Cultivation Practicec on Phytochemical
and Anti-Cancer Activities of Saffiron (Crocus Sativus
L). J Agr Sci Tech 2023; 25(1): 139-54.

5- Mousavi-Jazyeri SM, Ebrahimi E, Parsania M.
Evaluation of Different Concentrations Effects of
Ruta Graveolens L. Hydroalcoholic Extract in
Human Cervical Cancer Cell (Hela). Journal of

Developmental Biology 2019; 11(1): 3345-49.

1P cligm oyl 9o oyl jlor g (ow 0590

6- Coimbra AT, Ferreira S, Duarte AP. Genus Ruta: A
Natural Source of High Value Products with
Biological and Pharmacological Properties. ]
Ethnopharmacol 2020; 260: 113076.

7- Hale AL, Meepagala KM, Oliva A, Aliotta G,
Duke SO. Phytotoxins from the Leaves of Ruta
Graveolens. ] Agric Food Chem 2004; 52(11):
3345-9.

8- Szewczyk A, Marino A, Molinari J, Ekiert H,
Miceli N. Phytochemical Characterization, And
Antioxidant  and  Antimicrobial  Properties  of
Agitated Cultures of Three Rue Species: Ruta
Chalepensis, Ruta Corsica, and Ruta Graveolens.
Antioxidants 2022; 11(3): 592.

9- Asgarpanah J, Khoshkam R. Review Phytochemistry
and  Pharmacological  Properties of Ruta
Graveolens. The Journal of Medicinal Plants

Research 2012; 6(23): 3942-49.

O3 (Bgo dpeds Sloyo = (bl wloas g (S pele oSS alxo


http://dx.doi.org/10.18502/ssu.v34i2.21589 
https://jssu.ssu.ac.ir/article-1-6457-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v34i2.21589 ]

OB 9 gleos )57 595 -

10-Szewczyk A, Grabowski M, Zych D, Ruta
Chalepensis L. In Vitro Cultures as a Source of
Bioactive Furanocoumarins and Furoquinoline
Alkaloids. Life 2023; 13(2): 457.

11-USDA, NRCS (N.D). Ruta Chalepensis, The Plants
Data Base (Plants, Usda. Gov). Greensboro, North
Carolina: National Plant Data Team Retrieved.
Available at: https://plants.sc.egov.usda.gov/plant-
profile/RUCH4. Accessed 26 October 2015.

12-Ruta Chalepensis. Kew Plants of the World Online.
Available at: https:/powo.science.kew.org. Accessed
21 June 2023.

13-al-Said MS, Tariq M, al-Yahya MA, Rafatullah S,
Ginnawi OT, Ageel AM. Studies on Ruta
Chalepensis, An Ancient Medicinal Herb Still Used
in Traditional Medicine. ] Ethnopharmacol 1990;
28(3): 305-12.

14-Althaher AR, Oran SA, Awadallah MW, Ameen
HH, Shehabi RF, Bourghli LMS, et al. Chemical
Composition, Antioxidant, and Antibacterial Activity
of Ruta chalepensis L. Ethanolic Extract. Chem
Biodivers 2024; 21(4): €202400026.

15-Drioiche A, Amine S, Boutahiri S, Saidi S, Ailli A,
Rhafouri R, et al. Antioxidant and Antimicrobial
Activity of Essential Oils and Phenolic Extracts from
the Aerial Parts of Ruta Montana L. of the Middle
Atlas Mountains-Morocco. Journal of Essential Oil
Bear Plants 2020; 23(5): 902-17.

16-Abolhasanzadeh Z, Ashrafi H, Badr P, Azadi A.
Traditional Neurotherapeutics Approach Intended
for Direct Nose to Brain Delivery. Ethnopharmacol

2017; 209: 116-23.

1P cligm oyl 9o oyl jlor g (ow 0590

17-Drioueche A, Boutoumi H, Boucherit A. The
Performance of the Ruta Montana L. Essential Oil
Bisulfite Adducts as Mixed Natural Emulsifier and
A Comparison with Single Tailed Surfactant. Journal
of Dispersion Science and Technology 2020; 41(14):
2159-68.

18-Mohammedi H, Mecherara-Idjeri S, Hassani A.
Variability in  Essential Oil  Composition,
Antioxidant and Antimicrobial Activities of Ruta
Montana L. Collected from Different Geographical
Regions in Algeria. Journal of Essential Oil Research
2020; 32(1): 88-101.

19-Hammiche V, Azzouz M. Rues: Ethnobotanique,
Phytopharmacology and Toxicity. Phytotherapie
2013; 11(1): 22-30.

20-Benkhaira N, Koraichi SI, Fikri-Benbrahim K, Ruta
Montana. L.: An Insight into Its Medicinal Value,
Phytochemistry, Biological Properties, And Toxicity.
Journal of Herbmed Pharmacology 2023; 11(3): 305-19.

21-Koblovska R, Mackova Z, Vitkova M, Kokoska L,
Klejdus B, Lapcik O. Isoflavones in the Rutaceae
Family: Twenty Selected Representatives of the
Genera Citrus, Fortunella, Poncirus, Ruta and
Severinia. Phytochem Anal 2008; 19(1): 64-70.

22- Adamska-Szewczyk A, Glowniak K, Baj T.
Furochinoline Alkaloids in Plants from Rutaceae
Family—-A Review. Current Issues in Pharmacy and
Medical Sciences 2016; 29(1): 33-8.

23-Morton C, Telmer C. New Subfamily Classification
for the Rutaceae. Annals of the Missouri Botanical
Garden 2014; 99(4): 620-41.

24- Abdelghany A, Yousse F, Ahmed AM. Abdelgawad,
Hoda SM, Abdel-Gany and Sobhy AS. Chemical

Composition of the Essential Oil from Ruta

O3 (Bgo dpeds Sloyo = (bl wloas g (S pele oSS alxo


https://plants.sc.egov.usda.gov/plant-profile/RUCH4
https://plants.sc.egov.usda.gov/plant-profile/RUCH4
https://powo.science.kew.org/
http://dx.doi.org/10.18502/ssu.v34i2.21589 
https://jssu.ssu.ac.ir/article-1-6457-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v34i2.21589 ]

- Ruta ol sboaiss ¢ S pwas il

Chalepensis L. Growing Wild and Its Acaricidal
Activity Against the Cattle Tick Rhipicephalus
Annulatus. Egyptian Journal of Veterinary Sciences
2024; 55(4): 955-64.

25-Ghedjati N, Mahdeb N, Bouzidi A. Et Ouahab. Acute
and Subchronic Toxicity Study of Methanol Extract
of the aerial parts of Ruta montana L. on Adult
Female Wistar Rats. Tropical Journal of Natural
Product Research 2022; 6(8): 1203-09.

26-Boveri T. Concerning the Origin of Malignant
Tumours by Theodor Boveri. Translated and
Annotated by Henry Harris. J Cell Sci 2008; 1(121):
1-84.

27-Kalimuddin Mandal MD, Mohammad M, Parvin SI,
Maidul Islam MD, AlRasid Hazi H. A Short Review on
Anticancer Phytochemicals. Pharmacognosy Reviews
2023; 17(33): 11-23.

28-Hanahan D, Weinberg RA. Hallmarks of Cancer:
The Next Generation. Cell 2011; 144(5): 646-74.

29-Valle Viana AC, Carvalho AC, Brunel Sena HS, de
Oliveira Rodrigues. Ruta Graveolens in Homeopathic
Dilution Has In vitro Anti-Tumor Activity in
Osteosarcoma Cells (U20S) and Low Effect on
Canine Mesenchymal Stem Cells (CTM). Asian
Journal of Complemetal and Alternative Medicine
2022; 10 (3): 58-61.

30-Valle V AC, de Carvalho SW, Rahme SW, Bastos
Araujo AD, Malard PF, Brunel HS. Evaluation of
Cell Viability and Nitric Oxide Release after
Treatment of Hepatocellular Carcinoma Cells
(Hepg2) with Ultra Diluted Ruta Graveolens.
European Society of Medicine 2023; 11(12).

31-Gudipaty S, Conner C, Rosenblatt J, Montell D.

Unconventional Ways to Live and Die: Cell Death

1P cligm oyl 9o oyl jlor g (ow 0590

and Survival in Development, Homeostasis, and
Disease. Annu Rev Cell Dev Biol 2018; 34: 311-32.

32-Yu R, Lendahl U, Nister M, Zhao J. Regulation of
Mammalian Mitochondrial Dynamics:
Opportunities and Challenges. Front Endocrinol
(Lausanne) 2020; 11: 374.

33-Law S, Sanyal S, Chatterjee R, Law A, Law A,
Chattopadhyay S. Therapeutic Management of
Peritoneal Ascitic Sarcomatosis by Ruta Graveolens:
A Study in Experimental Mice. Pathol Res Pract
2018; 214(9): 1282-90.

34-Fadlalla K, Watson A, Yehualaeshet T, Turner T,
Samuel T. Ruta Graveolens Extract Induces DNA
Damage Pathways and Blocks Akt Activation to
Inhibit Cancer Cell Proliferation and Survival.
Anticancer Res 2011; 31(1): 233-41.

35- Réthy B, Zupk6é I, Minorics R, Hohmann J,
Ocsovszki 1, Falkay G. Investigation of Cytotoxic
Activity on Human Cancer Cell Lines of Arborinine
and  Furanoacridones Isolated  from  Ruta
Graveolens. Planta Medica 2007; 73(1): 41-8.

36-Pathak S, Multani AS, Banerji P, Banerji P. Ruta 6
Selectively Induces Cell Death in Brain Cancer Cells
but Proliferation in Normal Peripheral Blood
Lymphocytes: A Novel Treatment for Human Brain
Cancer. International Journal of Oncology 2003;
23(4): 975-82.

37-Torres- Alvarez A, Mendoza- Vallejo E, Machuca-
Rodriguez C. Oxidative Stress Evaluation in Cancer-
Induced Stress Evaluation in Cancer-Induced Mice
Treated with Ruta Graveolens L. Stem Lectins.
Journal of Life Sciences 2015; 9: 436-42.

38-Arora Sh, Tandon S. DNA Fragmentation and Cell

Cycle Arrest: A Hallmark of Apoptosis Induced by

O3 (Bgo dpeds Sloyo = (bl wloas g (S pele oSS alxo


http://dx.doi.org/10.18502/ssu.v34i2.21589 
https://jssu.ssu.ac.ir/article-1-6457-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v34i2.21589 ]

OB 9 gleos )57 595 -

Ruta Graveolens in Human Colon Cancer Cells. The
Faculty of Homeopathy 2015; 104: 36-47.

39-Althaher AR, Oran SA, Bustanji YK. Induction of
Apoptosis by Ruta Chalepensis L. Essential Oil in
Human Breast Cancer Cells (MCF-7). Journal of
Pharmacy and Pharmacognosy Research 2022; 10(1):
73-83.

40-Mousavi- Jazayeri SM, Ebrahimi E, Parsania M.
Evaluation of Different Concentration Effect of
Ruta Graveolens L. Hydro Alcoholic Extract in
Human Cervical Cancer Cells (Hela). Journal of
Developmental Biology 2019; 11(1): 27-34.

41-Schelz Z, Ocsovszki I, Bozsity N, Hohmann J,
Zupkd 1. Antiproliferative Effects of Various
Furanoacridones Isolated from Ruta Graveolens on
Human Breast Cancer Cell Lines. Anticancer Res
2016; 36(6): 2751-58.

42-Gui P, Bivona TG. Evolution of Metastasis: New
Tools and Insights. Trends in Cancer 2022; 8(2): 98-
109.

43-Fuselier C, Dufay E, Berquand A, Terryn C,
Bonnomet A, Molinari M, et al. Dynamized Ultra-
Low Dilution of Ruta Graveolens Disrupts Plasma
Membrane Organization and Decreases Migration of
Melanoma Cancer Cell. Cell Adh Migr 2022; 17(1):
1-13.

44-Ratheesh M, Helen A. Anti-Cancer Inflammatory
Activity of Ruta Graveolens Linn on Carrageenan
Induced Paw Edema in Wistar Male Rats. African
Journal of Biotechnol 2007; 6(10): 1209-11.

1P cligm oyl 9o oyl jlor g (ow 0590

45-Karavi A, Shahanipour K, Monajemi R. Compare
Antioxidant and Cytotoxic Effects of Aqueous and
Hidroalcoholic Extracts of Ruta Graveolens on
DUI145 Cell Line. Biology of Iran 2017; 30(3): 345-52.

46-1Mojzis J, Varinska L, Mojzisova G, Kostova I,
Mirossay L. Antiangiogenic Effects of Flavonoids and
Chalcones. Pharmacol Res 2008; 57(4): 259-65.

47-Koper K, Wilenski S, Koper A. Advancements in
Cancer Chemotherapy. Physical Sciences Reviews
2023; 8(4): 583-604.

48-Rao B. Bioactive Phytochemicals in Indian Foods
and their Potential in Health Promotion and Disease
Prevention. Asia Pac J Nutr 2003; 12: 9-22.

49-Ichikawa H, Nakamura Y, Kashiwada Y, Aggarwal
Bb. Anticancer Drugs Designed by Mother Nature:
Ancient Drugs but Modern Targets. Curr Pharm Des
2007; 13: 3400-16.

50-Fan TP, Yeh JC, Leung KW, Yue PYK, Wong RNS.
Angiogenesis: From Plants to Blood Vessels. Trends
Pharmacol Sci. 2006; 27(6): 297-309.

51-Arzi L, Mollaei H, Hoshyar R. Countering Triple
Negative Breast Cancer via Impeding Wnt/fj-Catenin
Signaling a Phytotherapeutic Approach. Plants 2022;
11:2191.

52-AlMasoudi LM, Hamdi H, Zaid AA. Chemical
Composition, Antifungal, Antibacterial, Antioxidant,
Antiviral and Cytotoxic Activities of Ruta
Chalepensisl. Fixed Oil from Saudi Arabia. Journal
of Biobased Materials and Bioenergy 2024; 18(4):
701-9.

O3 (Bgo dpeds Sloyo = (bl wloas g (S pele oSS alxo


http://dx.doi.org/10.18502/ssu.v34i2.21589 
https://jssu.ssu.ac.ir/article-1-6457-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v34i2.21589 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 6 Jun 2025
Vol 34| NO 2 | May 2026 Accepted: 11 Aug 2025

Evaluation of Anticancer Potential and Bioactive Compounds in Three
Medicinal Species of the Genus Ruta: A Review Study

Kosar Karimian!, Homa Mollaei*?, Maryam Naseroleslami?

Introduction: Cancer remains one of the leading causes of mortality worldwide and in Iran. Common
treatment approaches such as chemotherapy, radiotherapy, and surgery often have limited effectiveness
and may lead to substantial adverse effects. Therefore, medicinal plants have gained increasing interest
due to their lower toxicity and high therapeutic potential, especially in cases where cancer cells become
resistant to conventional treatments. One of the notable medicinal plant genera is Ruta, from the
Rutaceae family, which includes species such as Ruta graveolens, Ruta chalepensis, and Ruta montana.
Methods: This study was conducted as a systematic review. Relevant articles were searched using
keywords such as Rutaceae, Ruta graveolens, Ruta montana, cancer, metastasis, and apoptosis within
the PubMed and Google Scholar databases from 2003 to 2024. The inclusion criteria consisted of
studies related to the anticancer effects and bioactive compounds of the three species. In total, 51
articles met the inclusion criteria, while 29 were excluded due to lack of relevant or failure to meet the
required standards.

Results: The reviewed findings show that various Ruta species contain secondary metabolites,
particularly flavonoids, which possess antioxidant, anti-inflammatory, immune-stimulating, and
apoptosis-inducing properties in cancer cells. These plants have demonstrated inhibitory effects on
cancer cell proliferation and metastasis in different experimental models.

Conclusion: Ruta species may function as effective complementary agents when used alongside
conventional cancer therapies. This article provides valuable insights for future experimental and
clinical research on the therapeutic potential of these plants in cancer treatment.

Keywords: Ruta graveolens, Rutaceae, Ruta montana, Ruta chalepensis, cancer, metastasis, apoptosis,

anticancer compounds.
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