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(Abstract )

Background and Aim: In developing countries, the prevalence of breast cancer has increased and is becoming a major
global problem. Extensive research has been devoted to understanding the causes of breast cancer and creating new
treatment methods for this disease. The canola plant is rich in sulfur-containing compounds responsible for its rich
content of glucosinolates, pungent aroma, and flavor. This plant contains antioxidants such as vitamin C and E,
carotenoids, and antioxidant enzymes such as catalase, superoxide dismutase (SOD), and peroxidase. This research
aims to investigate the effect of canola oil nanoemulsion on the hematological factors of mice suffering from breast
cancer with the TUBO cell line.

Methods: In this experimental research, the synthesis of nanoemulsion from canola oil was carried out, and its size and
stability were confirmed. Then the TUBO cancer cells were cultured and injected into mice. The treatment was carried
out with canola oil nanoemulsion with 1, 2 and 4% concentrations and homogenous with tamoxifen. Statistical analysis
of data related to blood parameters was done by SPSS statistical software .One-way ANOVA and Tukey's test were
used to compare the results between groups (p<0.05 was considered significant).

Results: In the present study, the count of white blood cells in the cancer group increased significantly compared to the
control group (control: 3167 + 93, cancer: 8150 + 676, P < 0.01). Furthermore, by performing the treatment and
increasing the amount of Canola oil nanoemulsion, the amount of white blood cells decreased compared to the cancer
group (4775 £ 1557 and P < 0.01). On the contrary, the count of red blood cells decreased from 7712000 + 400000 in
the control group to 5908000 + 190000 in the cancer group (P < 0.001). Treatment with nanoemulsion corrected this
change and increased the number of red blood cells to 6444000 + 120000 (P < 0.05). Regarding hemoglobin and
related parameters, no significant difference was observed between the control and the cancer groups and
treatmentwith nanoemulsion and tamoxifen groups. The number of platelets in the cancer group showed a significant
difference from the control group, and the treated groups showed significant changes = somewhat similar to the control
group (control: 787000 + 131243, cancer: 405250 + 40034, treated with nanoemulsion: 633400 + 48264 (P < 0.05).

Conclusion: The synthesized Canola oil nanoemulsion with the size below 50 nm and a zeta potential of about -30 has
high stability and uniform dispersion. Cancer induction caused changes in the blood parameters of mice. The treatment
with nanoemulsion improved the condition to the desired extent, which is probably related to the antioxidant
compounds present in the Canola oil. ‘

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-04 |

Keywords: Nanoemulsion; Canola oil; Breast cancer; Hematological parameters; TUBO cells

Please cite this article as: Sobhkhiz S, Neamati A, Baharara J, Rahattalab A. Investigating the Effects of Canola oil
Nanoemulsion on Hematological Parameters of Mice with Breast Cancer Cell Line TUBO. Pejouhesh dar Pezeshki.
2023;47(1):25-33.

“Corresponding Author: Ali Neamati; Email: neamati.ali@gmail.com

OR: 20.1001.1.17355311.1402.47.1.2.1]

@ Pejouhesh dar Pezeshki (i.e., Research in Medicine)
2023; Vol. 47; No. 1; 25-33

Yo



mailto:neamati.ali@gmail.com
https://dor.isc.ac/dor/20.1001.1.17355311.1402.47.1.2.1
http://pejouhesh.sbmu.ac.ir/article-1-3134-fa.html

- . : n woa wt .Y Y *Z LS .
T\'LY&&W&U/‘/W'T‘Jbz\uhf\/u}) U’fﬂdh’-u’l«;«tﬂi /rﬁa%’ﬂ ) ')U/J/-U’H.AU'"
- . «| o °

b oy b pw 42 Mo (pog0 SO Gglgilon (slo )L 0 1305 (1£9) gl golgil ST (o) 2
TUBO ‘5.‘514.9 oa)

bty ol dyT g olga & oxs e jud oo yelw

Oyl eagiin e oMol SI3T o8zl cagitin g el pole 0aSiiils ¢ pwlidiciuns ) 09,5

VRV ST il gl VE- [ ANY il e gl

- aosls

Sl ol Slor Sy SN Sy 4 b s Jl 50 g anls Gl g, Gl ol s gt dnug Jlo )0 sl )siS s i dus g adilu
oS Sl 3,555 (g5l Sl 5 51 (28 1S okS el atdly platsl g len cnl Sl az Gleys slaig, sbml s Gl Oy Jle S0 @ oo S
slmyl 5 bagsug)ls E 5 C pusbys aile aleplamsI il sl olS cal ol 0 oab g Jlae 5 50 V50555508 5l (28 Slyime Jgtes
Seiglgilen slaygiSl 5 151 (g, emdgalsil Sl smyr Bk cal 5l Ban el SlaeS Ty 5 SOD) jbgand STy s YU aiile (a1

Ll TUBO Jshos 00, b iy oyl pas a0 Mo g0

2iS TUBO lb jos sl Jshes s 0 plol (T ()l 5 051l sl g ad plol 11T (85 51 (ygemalsalsil 55 (028 Gl nl 5o 1) (b
Golol el g 4525 0 ploml S 0ol b (ized 5 00y0 F g ¥ o) (slacale LI5S (485, (yrmeglgalsil b jlacd aind (3235 Lo sbga & 5 0 o0l
ooliil (S5 e 5 adyl S uilyly 5lUT 5l baes T (e @l anslie (sl 5 plal SPSS (Ll 3l Al 4 s> sl el b aye sloesls

b 45,5 5 o (s loline Jleme P < ¢/+ D b

T VE Gl o YIPY £ AT - 508) Canl aiils (g lobime (iol38l S 09,5 as G (Sl o 09,5 ;0 dwhw sloJoulS (yline polo Guios o (Al
£ VDY) ol 45y £8lS ol 58 & S i o JylS lyon IS 55, Opmlselyls ol el 5 et ol b P < <14 5 AYO-
09,5 2 O%eAr e ENAee v 4y J S 09,5 o VYAV EFelen Sy el 48,3 S 50,8 sl JgudS (sl Bt ol WSepp (P < c/0) 5 FYVO
ol 0ails, PFFFe e ENYeeev 1) 508 olo JoulS Slani 5 00l 1ets (l 2ol s amand 5algil b Jlas (P <o /e o)) el 4l alS il s
S 5 Oedyalyli b ey o 5 olb 5 LS slhesS ot s fobine ST T L e sl il 5 omslSan 5,50 5 (P < /-0)
ol Soop Sz 5o Slelae Olyess o le s con glres I g ol lid S 09,5 b (g loline @glas glo s 09,5 0 oS slass aid ousliv

AP <) PYYE e R FAVEE aidaalgl b loys i g FOYO T YA 1 Sl s JAV e EATIVEY : J,S) wisls plis S 0

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-04 |

Sl el eSSy (ST 5 Vb gyl s ¥+ gz (5B5 Joily 5 520l 00 05 ol b ond i Gl G5, sed5alyil 16 a5 Ao
b Lo cobl ool Yool a5 5,8 ol 1) i nl ogllae w50 (gendpalsll bl 0l laige (95 laytalll 5o (Shaei o Ol
8L IS eg) 50 09250 (GlarnS| KT LS 5

TUBO islaJshs 1555 slo ol ol ol 515 0285, 10 50msdsalsils 1 60lS B 319

1S Slswl gy O yguo a dlio cpl

Sobhkhiz S, Neamati A, Baharara J, Rahattalab A. Investigating the Effects of Canola oil Nanoemulsion on Hematological
Parameters of Mice with Breast Cancer Cell Line TUBO. Pejouhesh dar Pezeshki. 2023;47(1):25-33.

neamati.ali@gmail.com : Ssg xSl Cuny (w00 ¢ o e 1l K0 ghommnd dianns g3™

R: 20.1001.1.17355311.1402.47.1.2.1]

s
h rrivoe tu/ \\"Tdb(\utfz\“/u”

'y. L
Foosr ——
° ®

[

vs



mailto:neamati.ali@gmail.com
https://dor.isc.ac/dor/20.1001.1.17355311.1402.47.1.2.1
http://pejouhesh.sbmu.ac.ir/article-1-3134-fa.html

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-04 |

R: 20.1001.1.17355311.1402.47.1.2.1]

-

[

OhlSes g 53 o Lo

Sl p P Sojelgmednl dalad (F) 0ad o ool Cons
L, i ol s 4 Mol s L Brassica ;lls & pae
@l odal Caws @ (60,90 JyuS Slallas 5l o)l e
)‘ ‘5>-).s u_‘?)..a.o aS ol t)] )‘ Lffl} L{bu,«u)‘)f L5>)J ‘05)&9
(V) a2 oo ol |y Gl ol ,w s Brassica ;LS

5 1315 29y o galgils ¥ ge b s pol> aslllas oo
Ol Ol 4 Do g0 (5> sl )5iSl s G BT (o) 0
2wl TUBO Jsbus o, L

SIS

00, Gy L ol Ul ol 025 g5 5l aslllas ()
Sigo s olal syl st I ens ey TUBO ok
b Sl 208 5l & Suop b o oS5 @ ol
o FY 05 alnil BALB/C ools slaige & Ox)+ o,
9,5 Ll )0 o T VASYY 59 9 (aae A B 7 s L) (9o
Slados jidu allgs j0 canlio 5 poosinl sled g Cugh,
Geizs pl SS9y a0l (5l s ool ol3T olKils
Ll plislesl Sl o0 55 (ol (o ilsd ool 2
b b @l 5 6, atie 93 5l G Slls> b
JrS o5,8 Jols bV 05,5 7 4o ol jsb &y olKigla]
05,5 «(CANCEr) g ls =8l o aay Slbyws 05,5 (CONtrol)
L B
chle L b, cov Sl 05,5 (Cancer + EX%1)
og,S«Cancer + EX%2) 1S 29, Hommdogalgl wo oY
S 295 Ogmdgalgil wopof clale b ploys cos Gl o
Sl b gleys v Jlbyw 0,5 4 (Cancer + EX%4)
IRERVIPUUNE (1211 1) BOV-IOW WA

TweenY- o TweenA- 5l oolatwl b 1S 24, ¢ ygendgolsil
actd 0ud ojizs ol 5 oSS sl 5 colSjee s o
Ve LIS kg, ke ) Gedyalyl i sl
Vo Sz g, Ve Tween A cos 5o s Sis
o330 <l b g oS 5 oSS Ll 12g,Sen 0+ s Tween

&
YT (WX Lo FY a9

o e g Soglgilen sla,giS IS (g, (g galgil ST cus

Ao

a8 Sl U5 Olee 5o gl 0 St 51 (S Ol Ol s
Cel Gl g5l sliwbio 4z o G 51 (G50 yee 5 Sy
s Do Vb g9, b (lal> e wiz ganl B oy ()
O &80 & oloyd 5 pards b el gy o] 2y
2,5 pald gylen onl 4 Ml ()0 Sogaze sl 1) aie;

Oy Gm po S8 e Ve e sl as wes e lis Slides
5 liie s M Gl oy 4 58 YO Sl
anlyd aslen (Satiiw b aab Slge 5l eolatll LB aslidl
Sl (V) WS oS b g ke S 1, 2l
ol g Sy aul dee lp ead Sy Slajg)l
4 azgi b eaniio ey b il e 4 LT ailes L gl
o 395 i &y 45 g e ooliinl (Sofelen b a5l
A8 &S plaggedgal 09 oo (il 2)le 5 Coen R8I
s (59,50 25 0099a 40 5 (6 5ragil (eliio 5o LT )3
sldsSse Jol> (lsiear a5 wigd oo ouiles Ggendsal il
5 I8 o gl b loyS bl (nl aiiS o Jos 5l
Sly 019 on (smablise D350 5ot e L L Jded
s S Olsie 4 T 08 eolil Cole Sy sl
g sg T g aimoe Gl 1) gyls Slays Sl gls oo
sloop)l5 51 (o aileyoo PBla @ ) (com slaiaSTy
(F) sl o s ey ol Lo

aS’ cowl Brassicaceae oolgls 5l iz oy 5eee Brassica
o Jols ez ol sl oal LS el 45g5 YY)
5 B. Oleracea B. Nigra ) o3slos aw (ob 4 atusly 455
B. Juncea B. Carinata) o.Sslus el 4555 4w 9 (B. Rapa
(F) 05 o0 Gumaiws g9l LS jo 9 <l (B. Napus 4
S WS plasbls plbpe olides Sl Geaie
ohed oludl au 5l Brassica LS 5l e slae slaes,
sl ..o g gy g 039) Sawl) 05y 009, by plp o

o 5l Jol GluS 5w imen Sl (0) oS (o

Yy

% &y
S ——


https://dor.isc.ac/dor/20.1001.1.17355311.1402.47.1.2.1
http://pejouhesh.sbmu.ac.ir/article-1-3134-fa.html

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-04 |

R: 20.1001.1.17355311.1402.47.1.2.1]

|

[

OhlSes g 53 o Lo

Sl JsdS gl aoys ks g 5a slaadf olas Lls

A (658 ol g HmalSaen e S slas wiaw
SPSS s Ll l58le 5 by 4 ool (g kel Juldos 5 a5
b ol B3I Henidaelgil 100 bl anslie ol ploxl
o ibyly BT ygesT 5l eoliwl L TUBO (sla Jsbw !
Al plbol Tukey cas 4 (0ne- way ANOVA) as,b
dugliio g ool aud )5 jls o (g loline Jlxe larea, P < /40
p...w).v EXCEL .’a.\m )\b )‘05.9.; VJIB )\) 9 fl.‘?u‘ Lﬁos)f O

Lassl

S| ).ucyl.' f‘/%f ‘)is U‘?) uwy‘yb s_;bb o);h‘ .]a...ug,..a

‘>5'““L5'° ETIWE 9 53[.3 Slas 5 u-g-wLbc )LM"-’ }'.’.L**’ as
(O JS)

o e g Soglgilen sla,giS IS (g, (g galgil ST cus

oy la ;0 42 8o V0 Dok 4y g onile, o) Lo B g 4
oBiwd 3 ygumd galgils ags (gl L ol o0ly 18 ]
US4k olEis by ysmedsolgils 051l s ool SKigusl sl
osly e TUBO sl Joho .cd,8 18 it 3550l
o AlesS oz o do oV - DMEM S lass (o 0uls
5 2ol hleds PBS 8L L gdgcand 5 ol dapn i
FBS ;s See 10+ 0 Slb s Joko sl 0xV 27 glacs,
Ogriliasgus Do 4 Gelgudl SSp 0 g T (g
SO s 25 ogo @ Ghse o Col) Caond 4y 5 aS
bl dilyy) ©yge 4 dihe S e 4 G2y 59, 5l 0B G,
Sl b d)S 18 gy cod o ige )0 j9es5 olml pae b
hd gy Do 4y e (A) A sy (SS9 S 00y
S 5ol 5 gl alyils slojes b Gl jw sladiges Lo
5 om eoiabos] el 5o o pll baog S (guiermais illas

9 syl g al plxl ba hge B 5l (6 SS9 ¢ g

Cumulants method

Ovi0: 37.186 OvS0:

DOmean Intensity: 128.73

Omean volume:

Zaverage (nm): 113.00
Dveo0: 177.88 POI: 02160
9324 Dmean number: 2093

Size dispersion by Intensity

Intensity (ua.)

Size dispersion by Number

0045

0 0s0

0035 |-

0030 +

0025 -

0020

Number (ua.)

0015

0010

0005

0000
10

1000

size (nm)

Olyd o316l 29385 9 0jll 31 Jols gl - JSCo

&
PO (WX Lo FY a9

YA

% LIV
Fosgsr —
? K


https://dor.isc.ac/dor/20.1001.1.17355311.1402.47.1.2.1
http://pejouhesh.sbmu.ac.ir/article-1-3134-fa.html

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-04 ]

R: 20.1001.1.17355311.1402.47.1.2.1]

cu/mm

-

[

OhlSes g 53 o Lo

Ogadgalailb oo ez g SO slacdale .l sals (VIVY
YY) el 03,55 sbml Slb s 09,5 4 S (5 Ioline 3l
5 Osedsalgil o ye ¥ocdale Lol (A/FFF £ +/Y+ 4 B/AY. £
0355 4 e |y Jab GaJsdS liee oS sl (59l
T NN 5 PITEY £ NV ) eols il ol

(P < efo0) Cenl loline Lialidl ol a5 (FIOAD

RBC

oSO P N W b o N o
*

I
*
—
Hoo*

- «

AN L >
6‘@ Qc?‘ \°\° $°\° ,.\_?0‘\0 \%\\
SN < Q:k' < <
X X X
& & &
&~ & &~
X X N

andllae 5590 (b 09,5 0 30,8 JoudS (im0 dunnlilo -V jlo g0
(=P < ofed i = P < ofesy)

axfllao )90 o9, jo (PLT) ™y (30 dns Lo
odlds duwlie ¥ jloged jo calike sloog,S o =S ol
Foo¥T cady ) Ui 098 S Gl 095 55 - canl
b 4 liee ol (VAY. e £ AYAYEY o YAV *
Cos glog S o 5 P < +[+0) ol aily LialS (o lslins
Ngy SN Ol Heedsalgil woyo) cdile s a (loye
+ OAIFA 5 SYYE. . £ FAVSF 35 4 anils iyl
05,5 45 Comnd Ll Ol 5 (YACS55 £ VYAAY 4 §-F- .-
P <1+ 0) sl ol Sl s

&
YT (WX Lo FY a9

o e g Soglgilen sla,giS IS (g, (g galgil ST cus

390 sog,S 10 (WBC) s Joul5 (ylimo dunnlio
ezl

awlio N logel jo alizee sloog, S 50 sud JolS l5e
05,5 ) Seiw slo JoulS liee jloged cnl Beb el 00
gylo il o e Gl pw 09,5 o Lol coanl YVFY £ AT Il
asle ol ghloliae lie a4 g odumw, AV £ FYF o
o gewglsalail do oV cdale b s L (P < ¢/ )) cll
b 09,5 4 o dpbn GlaJolS liee jo Jlobine i
Aoy Sz g g0 sleadale o Jg (YAD. £ QYY) ouis
W oy A S gel oS Tl )0 098 5 (gedaelsil
a8l ol OVA. £ YOY o FOO. £ 2YF 5 FYVO £ VOOV
P <)) cnl Hlolixe a5 el

WBC
10000 %
9000
8000 ‘[
7000 * * %k
£ 6000 ok
£ 5000
>
© 4000
3000
2000
1000
0
> 5 olo olo olo >
& & N &
& & X@"\* X‘OA{V X@*
& & &
cf‘s\ CPQ Q{Z’Q

axdllae 5590 (GLrog S 1o wuduw JoudS (o duns Lo —) 15905
(5= P < +/41)

3)90 sWogyS ;3 (RBC) 30,8 JoulS (ylimo dunnlio

:axflas
s by Gl S5 o dlimda ¥ logai 40 45 4isFoylen
05,5 5 38 sledodS SlamiP < +f+0)) Jlolie ials
b fF) S 05,5 & Caras A £ N b

ya

% & 4
Foosr ——
? K


https://dor.isc.ac/dor/20.1001.1.17355311.1402.47.1.2.1
http://pejouhesh.sbmu.ac.ir/article-1-3134-fa.html

O 5 53 oo Hel o e g Soglgilen sla,giS IS (g, (g galgil ST cus

PLT
1000000 "
900000
800000 % *
700000
£ 600000 I
£ 500000 * I
O 400000
300000
200000
100000
0
6§S} s o éﬁfb é}fb &
& & &
QQ’QO o‘b& cf"&

(F =P <+/+d) axdllao 390 sog 5 JO PLT (yl5u0 dulio - log0d

SloosS o bl ol Sl S e b oalad, 8 foliae (MOH) slSsan Lagte 555 AMCV) (gl yas st
B, 5ez g alie o0d 5,15 ) Usaz 50 (MCHC) (sl san il Lt

axdllio 0590 W0g S 1o (J95 S ypolyly (B g Ao Y Jou

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-04 |

Group / Parameter HGB (g/dl) HCT (%) MCYV (fl) MCH (pg) MCHC (g/dl)
Control q/FY £ /7Y AR ST NARE: ALY/ -IYs £\#[8 NNERREN
Cancer UFO £ /¥ ARER SR -[fY £ fa¥ -IY- £\BIVF SINY ¥V DY
Cancer + EX 1% <IVE £ Q)oY YNY £ YV/E$ S[f £ NVUYY SIYY £8/0N JOY £ XY/
Cancer + EX 2% 1. x a8y VY- £ Y. Y. B XYY EAEND SIYY XYY
Cancer + EX 4% AN VAYZ \INE £ YV/PS -1OY £ O« JAY -IY$ £ 5/ N EARIIY
Tam J0F £ VY VYY £ YEVO -[5F £ OY/5- -IYY £\ FIAD SNY E¥YNP
09,5 ;o LS olaws il soslive ;S gali 5 ygumd galgils Ex

sloog)S g ols las JyuS 09,5 L (sloline glis (Sl ju

Aol SO0y Cgz o blies alpss (o ley Cow

30 St o JgdS e 4 ol sols las Lols b o

9 )Lo.;..s ﬁl.?u‘ lJ 9 Sl Al 6)‘~>L-’~° w.:‘)s‘ )LM oa)f
il Hlas Wl 09,8 ) _ . . .
Sebor SlaJedlS Oliee ST (529, Gommglaslyilh (e a8l

IS5 308 sl JsalS (sl 3Tl S ol axily zals
Ol L biye loyiall 5 Gmslfsen 3j50 50 sl b S
b oleys o 5 ko 5 JyuS sloog,S o (s loline NS

Sy Caols b alS A olle 5l G oSt
D el sloygiS 10 () sl ool axslin b pwas
3eolazwl & bles sy 4 e oo 3l Gy Feoj

R: 20.1001.1.17355311.1402.47.1.2.1]

s
h rrivos zu/( \f'Y‘J(«Ausz\‘VUD

% & 4
Foosr ——
° ®

[

Y.


https://dor.isc.ac/dor/20.1001.1.17355311.1402.47.1.2.1
http://pejouhesh.sbmu.ac.ir/article-1-3134-fa.html

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-04 |

R: 20.1001.1.17355311.1402.47.1.2.1]

|

[

OhlSes g 53 o Lo

yob 4 ams )8 J.».sl; cou |y gls SYeb e 4y wilgs oo
Orol Fge Sl (See gl 91 slag Y502 ples S
Soyee Ul wgd a3 S Sl )3 (e el AMIBIL
Ogemdgel $U L alaly )0 (gt dang 5 Slinios oanyl o
g ploil

6wy 0 1Tl 5 Jle 5o oLKes 5 S il
Sye 0 G gl 5 Pugles n MSL4 ool
So)s o sanlie _igliil il 4 x5 b aizsls,, BALBYC
8 SbdslS wo)d 5 (gl sla S slass » MS14
2 398 ooyl a5 ah gpFamd bl e (>
Sleops> Ny 5o addy e LSa wd, 5 4 Ll
OVF) amo o il 1, celes ol oSl o3 cod

ST 63 S35k cows BT sy 4 )], Se2 5 Sharma
Al drh Ghse o 5 (S93 sleyall p psslis
o 1) ol apaSTies Sldgl il aalllas mbs auzsls
09,5 dw g all 098 Sy p oS e Tre g B0 e 2ilale
B Rl (o G Ol 5 shsm Sge p YA (ptales]
Sl oS el )0 05,5 50 o5 St slasbe (e 50 s
09,5 A Cod pailid anSlgs Dldgl slackile plos
Gl 08 laedS sla o g el plas | s
Voo cbale o b fdgpe 3 MCV i ol osslie
Ol o eols Glas 1y s)lobime Gali8l 0 SokS” 05 (e
Dogo ar OelyS 5 S daasad (o Seiles oSO
deSTs 356 45 8l oyl nazdly szl LialS g loline
a4 o s S sl 5o rae BT e el
Oliis Aagh gl L(10) ogdie 590 4 diwly )90
Syle Slatren Guiow cpl sloadl L jeS3s

O S99 Sandg ;0 3l pae I (LBU glannST oyl
G omie ob ol GladSol, il ol (boas el
sloaisS Il sl iSisly o el ade (b Glaca]
Snlie @bz lo s @5k 1A Cwl 5ST Jlud

Sy (6 0 g (oS 0oy 5 (55l9n el wiile

&
PO (WX Lo FY a9

o e g Soglgilen sla,giS IS (g, (g galgil ST cus

LT adlhe 5, ol 51wl ey @l e oblE
slr 2Ol oo walp g JlS 5l (S Slbyeas
S Sk GO ) e Sl 4 (5900l
S5 psle o ol ol 5 JsSlse 5 Jsho psle wdyay
O e GpSiay g oadeid gleel, a5 ol ool o
oSl peizmen 398 pald b 4 (L. azdlee
3wt lbye gilen I (ools gy aPLS A Sl
Costl 5l plb s 4 Ml e Dl je colil g pansis

Q) sitad 95 1 5l 0%y
5wy ouilal Gamdsalgil il S 3 Gharenaghadeh
o Sloosas 5008 3w Vb Sad b sl sl o, 4,
ol e sl sl L3 byl Syse DLS SiSs Lawss
Sl ygm Glore 4 Ar il g Ar g Sl g galeil
S ool gl adlas opl 1 Jols mls ol eolatl
a0l )T il a0 YO sles o (IS e uileol (yemndgalgils
4 Ogemdgalyil o3lail gojei g ojlail g el Sl 59, 70 Do
Gl 0591 jagils +/FY = +I¥F g VE) =AY Sgu> e
g ColiSB,gm olae as A i 5l 5 ol adllas o (VYY)
5 a8 o ooliul ColiS ypusS lsie 4 JsSiIE kil L )
A0 agiagn b Gagh ool QIS by 5l eslainl b Sl
Sigusl gl 51 by, 5 polo Badod )0 rizmen o)l SlyFen
o3l ley CesdS by ol ooliinl ferndsalyils olds (sl
Sgd CdS Gl e Coled o a5 ol U cdl ials ol el
a5k @ Lygeadgal 91U 51 o) yegil Feoojlail oy aids ¥
OseYse B 098 oo ooliial (09)ld Slagtase ;3 oo
Jelse Loy ls s aiile (souxie sblye cygedsal 5
$U 0l e wesoe Wl ) casii b (Sojlen
bl iy, Slale g5l wab ailisy sl sty
elgyde daine &S ol Sl el (S (rizmen (g 9l
oy smnd ol U 51 059 50l S liblone aiiad ygmasliguS] 5
oS Sobes plb s slag)ls wedan Jlujgls sl

Oezed  Ggmdgol gl 0sd s coliiul gleye Jelee b

¥

% &y
S ——


https://dor.isc.ac/dor/20.1001.1.17355311.1402.47.1.2.1
http://pejouhesh.sbmu.ac.ir/article-1-3134-fa.html

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-04 |

R: 20.1001.1.17355311.1402.47.1.2.1]

|

[

OhlSes g 53 o Lo

cilie BT @ly ol as (555l Glsie 4 GRS 5l (sl
S ysn Sl a sl 00,8 Wl e el il cpl Mol (o 1) g5
PRI YE VRN VoW 1 J{ IRCHUUC N I VR SO SO DU ES GO U
Slalllas 09 oo olgaion b a8l pl 4y azgil .ol 1515 oL
sloasls 2 S 089, ol U Sl o) 0 slp FG80
)-)LA-AJ )| oolazl o g ‘sﬁlim.ul.c)—‘ ula‘a.«? ).:L..u LS'P
slgaly 33 Sise o 5 bl Gy Jsle slees,
3,50 golpiin 40 E SO glae a4 b leyo o ccwwlie

2S5 )l Az

Ao @b wd )l cwlis )5 aslb L 5l s Jols alis o)
i oMl SlT oliils bt 05,5 (sloolKiule;]
WS e il a8

S llisMe

plxil b o sml.i.;‘p"uﬂ Sllg> L L5 (! llase o k5
R PR wLC) &)"&51"

&8l o)

ilos S5 5 158 1y il ol o Bann g

&
PO (WX Lo FY a9

o e g Soglgilen sla,giS IS (g, (g galgil ST cus

3518 ol p elgsl Coyiy 5 9,0 50 ST B g 058 o
5 Sl iliSee slo e sk 5l 5enST S8 slaassS
Soyme 9 by sladele aloxsl o e ply olaa
g oy axile Jolo slaanTd 5l ()l Wl o «Sidjgie
Gt My S bog eayslye 99 S cow | S
(il nld g9yd 5 6508 gloosys olml jo sl
OF) 85 ) age i

SBoleSI Sl 5 055 gl Sl 5l e IS elS
OISl Gl 5 bassg)l5 E 5 C (pely wiile
el 5lanSTy 9 (SOD) b gemns dunS] g YL wile
Gl BT @by 5o 1) 093 ahe BT SLS 5 ol dsy se S0 o,
03,5 Jlosl (Slbpw slogige So> sloyall » ol
5B 2y ardgalpilh Sl sl oslinul oSl (ped il
00d o O] @9l S Sl ool 4y cond 1) 558
o

IS 529, dnbe Sluogas b abal) jo gouste Slalllas 4z S
sor 9 S 089y Osedaslgl adgi Ll caal oud ploxl
Oy Gl Sy aS Se slayiel)b o] sube &l 3G
LS 5 b e Sl ol Yol 5 wiogs odd yeais 2o
ol 58 Bl 5 005 (5505 asl LIS olS Glas| T
O STy 2 Ol Sl BT 4 azgil ool Gl
Sy 0)90 (U5 olierdom 9 (S5 slayull alex
SlpedS (P on Slp 0aS sgaome ol Wiy oo B

ol )l o cal 5o oad adsi SIS 85, (sl gall
e &5 el ESpSy (FasSTy 9 Vb bl b s egl
sy e ol 1y Jel pe¥sep LSl
slayall o GMNol cow 55 Gl 50 Horadselsil
Aoy 0l posd o by bl I 0 a5 al Jem

Wb o2 090 oyl el jo TS eg, ammd galgil

Yy

% &y
S ——
? ¥


https://dor.isc.ac/dor/20.1001.1.17355311.1402.47.1.2.1
http://pejouhesh.sbmu.ac.ir/article-1-3134-fa.html

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-04 |

R: 20.1001.1.17355311.1402.47.1.2.1]

-

[

OhlSes g 53 o Lo

References

1. Jehn CF, Flath B, Strux A, Krebs M, Possinger
K, Pezzutto A. Influence of age, performance status,
cancer activity, and IL-6 on anxiety and depression
in patients with metastatic breast cancer. Breast
Cancer Res Treat. 2012; 136: 789-94.

2. Aggarwal BB, Sundaram C, Malani N, Ichikawa
H. Curcumin: The Indian solid gold. Adv Exp Med
Biol. 2007; 595:1-75.

3. Khatamian, N., M. Soltani, B. Shadan, A.
Neamati, M. H. Tabrizi and B. Hormozi. Pinus
morrisonicola needles essential oil nanoemulsions
as a novel strong antioxidant and anticancer agent.
Inorg. Nano-Met. Chem. 2021; 1 (1): 1-9.

4. Cartea, M. E., M. Lema, M. Francisco and P.
Velasco. Genetics, genomics and breeding of
vegetable Brassicas. 1% ed. CRC Press. 2011

5. Glade, M. J. Food, nutrition, and the prevention
of cancer: a global perspective. American institute
for cancer research/world cancer research fund,
American institute for cancer research. Nutrition.
1999; 15: 523-526.

6. Holst, B. and G. Williamson. A critical review of
the bioavailability of glucosinolates and related
compounds. Nat. Prod. Rep. 2004; 21(3): 425-447.

7. Kim, J., W. J. Lee, T. T. Vu, C. Y. Jeong, S.-W.
Hong and H. Lee. High accumulation of
anthocyanins via the ectopic expression of AtDFR
confers significant salt stress tolerance in Brassica
napus L. Plant Cell Rep. 2017; 36(8): 1215-1224.

8. Jones LW, Viglianti BL, Tashjian JA, Kothadia
SM, Keir ST, Freedland SJ, et al. Effect of aerobic
exercise on tumor physiology in an animal model of
human breast cancer. J. Appl. Physiol. 2010; 108:
343-8.

9. Alonso-Castro AJ, Villarreal ML, Salazar- Olivo
LA, Gomez-Sanchez M, Dominguez F, Garcia
Carranca A. Mexican medicinal plants used for
cancer treatment: Pharmacological, phytochemical
and ethnobotanical studies. J Ethnopharmacol.
2011; 133: 945-972.

10. Gozum S, Tezel A, Koc M. Complementary
alternative treatments used by patients with cancer
in eastern Turkey. Cancer Nurs. 2003; 26(3): 230-
236.

&
YT (WX Lo FY a9

o e g Soglgilen sla,giS IS (g, (g galgil ST cus

11. Richardson MA, Sanders T, Palmer JL,
Greisinger A, Singletary SE.
Complementary/alternative medicine use in a
comprehensive cancer center and the implications
for oncology. J Clin Oncology. 2000; 18(13): 2505-
2514,

12. Michel J, Abd Rani NZ, Husain Kh. A Review
on the potential use medicinal plants from
Asteraceae and Lamiaceae plant family in
cardiovascular diseases. Front Pharmacol 2020;
12:5-19.

13. Gharenaghaeh S., Samadlouie H.R, Sowti M.
Nanoemulsion formulation from essential oil of
saliva hypoleuca and investigation of its
antimicrobial and physicochemical properties. JFST
2017; 14(70)

14. Eghtedardoost, M., R. Yaraee, R. Sedaghat and
M. Naseri. The Effect of MS14 on Hematopoiesis
and Blood Cells in BALB/c Mice. J. Med. Plant
Res. 2012; 2(42): 105-112.

15. Sharma, S. and N. Jain. Evaluation the toxicity
of Titanium dioxide nanoparticles on hematological
and biochemical parameters in mice. J Anim Res
2019; 31(4): 396-404.

16. Tandon VR, Sharma S, Mahajan A, Bardi GH.
Oxidative stress: a novel strategy in cancer
treatment. JK Sci 2005; 7(1):1-3.

Yy

Forss ———
° ®


https://dor.isc.ac/dor/20.1001.1.17355311.1402.47.1.2.1
http://pejouhesh.sbmu.ac.ir/article-1-3134-fa.html
http://www.tcpdf.org

