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Abstract

Background & Aims: Melanoma cancer is one of the most common types of skin cancer. In
this cancer, skin cells grow uncontrollably and divide rapidly. Cytokines play an important
role in regulating immune function. Cytokines also play an important role in the onset and
proliferation of various cancers. Cytokines, especially interleukin-8, play an important role in
tumor growth. Interleukin-8 also plays a role in angiogenesis, tumor volume growth. On the
other hand, the use of medicinal plants for the prevention and treatment of diseases is
considered by traditional medicine experts. Various studies have shown that nettle extract is
involved in several biological and biochemical activities, which have the potential to treat
various disorders that affect the skin, gastrointestinal tract, joints, genitourinary system and
benign prostatic hyperplasia. In recent years, endurance exercise has been introduced as a safe
intervention in preventing and improving the quality of life of people with cancer. However,
the therapeutic aspects of exercise training and the mechanisms of effect of this type of
exercise on effective indicators and cancerous tumors, especially melanoma, are still debated
and less research has been done to identify the effective mechanisms. The aim of this study
was to evaluate the effect of nettle extract consumption and aerobic exercise on IL-8 and
Tumor volume gene expression in mice with melanoma.

Methods: In this experimental study, 20 adult male rats with weighing 300 to 350 g were
randomly divided into 4 groups, including groups of: control, exercise, extract and exercise +
extract. This research, which is the result of a working group, was approved by the code of
ethics No. IR.JAU.M.REC.1399.008 in the Islamic Azad University, Marvdasht Branch.
Humidity of 55 5 5% and light cycle were maintained at 12:12 with proper ventilation. Animal
feed and water were freely available until the end of the protocol. B16F10 cells were purchased
from the Pasteur Institute of Iran. These cells were selected because the cell type was the same
as the studied mouse species. The cells were cultured in M199 medium and when the cell
density reached 80%, they were prepared for injection into mice.

Exercise training was performed on a treadmill for six weeks and 5 sessions per week. Mice
were trained for 10 to 15 minutes at a speed of 10 meters per minute for 5 days in order to get
acquainted with the treadmill for a week. From the second week, the overload phase was
performed for three weeks until the end of the fourth week. In the next steps and every day of
training, 3 minutes of activity time and one meter per minute were added to the treadmill speed.
At the end of the fourth week, the speed of the treadmill reached 28 meters per minute for 60
minutes of activity.

One week after induction of melanoma cancer and through implantation of the tumor under
the skin. To prepare the extract of nettle, some stems and leaves of nettle were collected and
washed in small pieces, then dried in the open air and powdered. Then aqueous extract of nettle
was prepared. the experimental group consumed 30 mg / kg / day of nettle ethanol extract
orally for 8 weeks. Sampling was performed 48 hours after the last session of endurance
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activity. RT PCR was used to measure the expression of IL-8gene . Shapiro-Wilk test was used

to determine the normality of data distribution and Levin test was used to examine the
homogeneity of variance. Also, to investigate the significant changes in each of the research
variables, one-way analysis of variance was used between different groups and if a statistically
significant difference was observed, Tukey post hoc test in ANOVA program was used to
determine the location of intergroup differences.

Results: The results of the present study showed that consumption of nettle extract and aerobic
exercise significantly reduced the expression of interleukin 8 in the experimental groups
compared with the control group (p = 0.125, p = 0.278, = 0.174, respectively. p). IL-8 gene
expression decreased in experimental groups compared to control group; But it did not reach
a significant level. These results showed that physical exercise reduced the expression of IL8
gene and also these values were reduced in the extract group and the extract and exercise
(combined) group, but the relevant values were not significant.

The results also showed that tumor volume was significantly reduced among the experimental
groups compared to the control group (p = 0.021, p = 0.136, p = 0.047, respectively). The
results also showed that tumor volume in the experimental groups was significantly reduced
compared to the control group (p = 0.003). The results of this study showed that exercise and
exercise and extract (combined) could cause a significant reduction in tumor volume, but the
reduction in the extract group was not significant compared to the control group.
Conclusion: The data of the present study show that endurance training combined with nettle
extract has an effective role in reducing the expression of cytokine interleukin 8 in mice with
melanoma and since the reduction of this cytokine is associated with a decrease in tumor
volume. Overall, it can be concluded that endurance training can modulate the levels of
angiogenic cytokines within the tumor and also regulate inflammatory cytokines. Also in
tumor tissue, cytokines are produced by tumor cells. In mice, treatment with nettle extract is
likely to be enhanced due to increased antioxidant mechanisms. The activity of catalase (CAT)
and superoxide dismutase (SOD) enzymes and glutathione content (GSH) were also increased.
One of the prominent symptoms of cancer is resistance to apoptosis, which indicates that the
induction of apoptosis in cancer cells is an important anti-cancer mechanism. In addition,
patoltin inhibits proliferation by an apoptotic activity in several tumor cell lines. Its role in
inhibiting the proliferation of cancer cell lines occurs by activating apoptotic pathways. Nettle
extract contains other compounds such as gallic acid, chlorogenic acid and homovanilic acid,
all of which are associated with anti-cancer properties.

These activities may also be attributed to the flavonoid content of nettle. According to the
results of this study and some similar studies, it can be concluded that physical activity and
consumption of nettle extract can play an effective role in controlling the progression of
melanoma cancer, reducing tumor volume, prevention and even treatment of melanoma
cancer.

Conflicts of interest: None
Funding: None

Cite this article as:

Zolghadri V, Barari A, Abbasi Daloii A, Abed Natanzi H. The Effect of Aerobic Training and Nettle Extract on
the Gene Expression of IL-8 and Tumor Volume in Mice with Melanoma Cancer. Razi J Med Sci. 2023;30(6): 1-
12.

*This work is published under CC BY-NC-SA 3.0 licence.

VEY S a4 F osled O o)50 g5jl) pSuijs ogle alan http:/rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7552-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-04-27 ]

olay gy ol xS oo pudas IL-8 & J_—ail 5,
Sy a5 5 s oo Rl TL-8 sl
aegazme Sy o2l (1) 05 o SaS sl 5 pedle
(I slis DNA iy, &5 Sl (g
S oo S5 ) Gl le il g CROLy
O 00 L5 SalS Wswy o NF-KB ol by
Logide hge slaJoo )0 ol (25505 5 (i
9 Osel i, YsSwlogh ¢ jges 0d, b NF-kBeoJlas
2955 TL-8 ks sl NF-KB .o | Loy 5lins e
Job5 sk 4 o Jlasl ooy gz 2 e
) S o 53 1, IL-8lad

M b b gte S celad o5 ol 3l arl
S Jlisl (s e ol 8l a4 co i w0 plad!
Slipdons 03)l0 (6 a8 e (9lS i Gl 4 M|
alal 5l h359 9 S Codlad a5 sao oo lis iz
o5 5 ) gl glgl Jlas 5 wS (oo 6 S ol ()3
S5z 35 9,9 8 slags Lo 5l il g 0iS o
5 7) Aisu oo gt |y b plail egee oDl g 00,5
(Y

a23p o5 g oole lnl Glyie a4 (Gar Sollad o el
Eon 9550 oo Sl sl sles I (S sl
S Celdled cuie SIS o s Jlaixl g 0,5 o 13
ON 27 e o el dacnlgnle adgi 4 plate
S Sl S8l g (ol i o
Codled a5 wisls s soby Sldllas (V) 00 5 oo 0
sl Dglate glgl oz Wil oo plaie S
A 9 p>) o Dliwg ol 035, Gl wile o
p SRl e gl 5l il )0 s a5,
Lol el ool (5,55 plate Codled Jloo a4 j9098
o o5 Lasein o )] 380 sla,lS g 5l eSS
255l 605k 5 Hees e Gl Gl e 5 (350
D0lS Sl (oo Sl Bl ) (3555 b jge9
5 93k (o0 y9eg5 Sy elel H9e95 (99,0 (215 S5 (M)
WS 6,5k yeesr iy sl Wiles e ol ol 13 Ban
SIS H3e5 09,0 2ly S5 50 ik B A S ol
5 Ol a5 sl 455 a4y 1S (0 ST jgegi W, a4 g
Ol 5 50,5 )y sbaplbw 0 A (Sl ml ala,
2 o A oSl daw () Wb (oo I
b dnslie jo aidpd by olbyw 4 Mo ol Lo

OhSen g (6)adllgd d>g

oo

) Gz glogll s 5l aoyo ¥ sgao i peidle
Iy ye 9 S o 5l oo 0 A Lo, Lol s o i
J 5o polae jobo  Logidle gon2 09500 Sl
302 3l g Lagdlo 59 (e 9590 50 e | 2l
39 ollews dlass sasrie SYLI jo a5 Cawl oals 05l
() ey walegz a5 VP e 4 V-VE-YY ola Jle
3o bea—wede DNACL_wl Lo & Bose bogdle
3 Jyene jsb 4 a8 oy Jsle (2wl UV 55 4 muly
S5 Jore 9 318 )3 ook Gy b 4Y
2 b 4 Siliaslio alo po (V) st (il oSS,
Wilo so (Bl Ligdle 10 o 9 I o J—ol cde (0L
Sl (Joho slocaiond plo g j5095 G LSl aes
> Bk 3 sl Jole 53 Lasdle ST (1)
Lol (oo ol (oYL (935u (lime 05 ALl Lo
s Jlo 50 pedle ;o g9yl Blaal Sl Ll 59>
lays S8 yué Bane pyidle a1, iy Jolpe 5|
U S ye e 5 @l e peidle @l 5o un
(F) coal Gy 5 lo S35

ol 9o @ila )3 (g0 2 b (gl
2 5o G oS gl Elgil (rizeen ails oy
4 le peSgule il laplbyw gl S5 5 g9,
93,09 y5055 (2ly S5 50 (oote B A (S ol il oy
OS5 o)yl Ol Al alST SS90 0y 4y Wil e
Wl oo I3l 5 e b o glgil 2t 55 A
025 5 43055 > Gl aly 55 59 A o5
ol LS o 5 jliwlie bg ol 25 Jol
P asts 905 A WSS 0 S o il ol Cnizmon
CXCRIw i a ol by o W sloons S g s T o0ls
Gl oS sl ol yo b b= 45 axies CXCR2
IL- olore 4 o] slo 0055 g IL-8 ylgie a4y Solw
a IL-8 )5 c—gig, (O) g0 co b5 8Rs
bl g we oo ml Sl iy laah
IL- col solaiz] as sl sk lp ol sbroasss
Jed T Jolows clain 15251 (ol 1500 on 5y 8
Nuclear factor of ) NFATC2 NFATI1) oco_5%
Sgwly ;o s (it a5 il oo (T cell activated
g pedle SOty )3 (izmen 5 (SIS 5 (Sl
S TL-8 ey o jsbo 4 NFATT oo 5liulis


https://rjms.iums.ac.ir/article-1-7552-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-04-27 ]

S slo Jobw 2255 508, 635 o S
Sl oloye cel TA 51 1, (PC3) Sl Slwg
OY) asS oo

gl Olo o 5 S ;0 G ol A8
Jb—mar g 23l sl ans ool
Sl igh .awl 00 )5 Ll 095 w0 | ) X _ingh
5 o Cadled bLijl a4 aie ol Ho
Slllas wizs sy by ails glgil ol s alse
30 3 G ree LB S codles as wisle lis o
s 2l sle Jlo o 05 g oyl pus S
5 Sy 5o sl o aSlae SO laie 4 Seliisl
ol B yme by 4 M ol 8l ;.\s} CadS dgups
Sl yed Sloyo aniz (J ul L .(VA0A) el
2o 8 NS 3l (slo pcilSo 5 (59
Olb s Logas Slb o sloy5055 5 f5e o Lasls
A SreS Slaiod g odg Soxy 3 90 Sy Lo gDl
ol a3y 35,50 gle ganilSo lolis

0955 50 2l 5 jlse 5l gy Gl pus S 4y az il
5 b3 o sl Aslae (65 5T ) 0l
Sloslaiuly plaie (85,9 Colled alozjl iy 3o oS
ol S35t Sl Wl o (LT e Ja S
At a3 po & (g ke gy S plgie ) bealslae
50508 o> e bl Ll aizeen 08 5
a0, 0>y yolo gl o colaiuwl 050 IMSlae
olas g phite o culled 3l eoliw | 4T S50 ke
Sye sloinbsnle hosd Gk 5l Wl oo 435 ol
2 Il Fse jsegi e a5 yo 2l S 0
Sl ped LT a5 00,5 o zykae Jlgs ol Gaios 0
sy w2 9 IL-8 05 (o 4535 ojlas o Sualiin
Sl Fgo Logdle ()l po & Mo sl g0 o

SLIE-TY)
LAl 5 olme (igo o Vo ()28 Guiis cnl 5o
O (e 0 g )5 Yoo =Y0 gl 59 eSke
5 %90 S o & g 5l 5 Heiwl gl 5l slaas
o2l ot esls Jli! alSilej] Sy (s g
G5 b o il oo (29,515 Azl &S e

VY s s & bt O o)ss 15l) 1ySaisjs pgle alan

LogiMo ()b p & Mise (sla s 5359095 @ 9 IL-8 55 (o p &35 o)lac g (gtalitl Sl o5 (35U

3 A oS ol oy Gl g YL G oL
o Sk sl y s sl Js s 5 ] oS
S 250 &) ges olen slaslg Sl 5 JLlisw]
35 mekiis Jale A (Sl sl o Sty
a3, Jole adgi A (S ol gl ol jseg Lanoren
) sgess Laeiny )3 Ggye o)lnd 5l Bgye ponlins |
P T s 005 e o 4 5 T (00 S50
OV 0) o)ls i jge98 0,

5 sl ol AL Sl oslics | ik
B e b plaasie axgi 890 b 55le Loy
Sly Gy 2 e ool (8 il b g i I
5 xSy lp ] o b e gl oo
5l ol ol —w 4 (M (S5 CudsS il 8l
S Glge 4 Hgls LT g Sa culled
oSy gl 435 oL E(1)) 8,5 eolazul s
5 ol ISt A8 Lo g s aslass coolidl o ieS
S ly 5SS eniF e SSL Tl 5o Sy
CLIE gyl o i sloge ool s | 0 o 5
Ol (V) aites (el 5 S ,8 ol 51 oYL
sl cudled 1o 535 o, _ac a5 c_wl sa i old
4T o)l G goasie (olaer—Ssm 9 (Sojgloe
gy 52 S Calizee Y] ey 48 1, o il
5 &yl = el oSws (Jmolan 55165 ol
A Sliws o heS 53k e

e 43S olS .(VY) a2 o g3 0 )l05 oo
aile (Gass osle (paizr (59— akeel slas—l
€ aiils (gle eslag g tpnd 5 pasete o] uonnlS
Cowl AS5igM8 (g9l ¢ opl pogdle .(VF) sl K 4 B
ol ooy 5 Ly ool o codleb 09l aS
OV0) oo oo loii 03 3l gla—uST ol eodled
@35 oyl ae oa anlllie 1 ool plas o e
o by 0 5l gl ) il anlys a5 olmesls
axllao iz 4 Sgamse 5 OlieS wWiad o l—is
i Ol (Jolw slaos, S9) PE—talojl
Ceol Glsem sl oo (S popdle dpsl g Sl
5 o b g a5 gl anlllae o Jlte lsie 45 (V9)
Oleg I8 (60 o lac a5 slo Lis ol ploil S

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7552-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-04-27 ]

FB oo 5y 4l )0 Hee9 o Gl sla ol
S aln GbL U g e Gl 5l g 09 el
Slp 9o D) sl g Wsse (L) Jsb g
ol b (Khe Sjeo 4 j9egi p> (5 duilone
Jso s 5l ooliial by g o 6,05 ojai] Jliazo
O el = g s e Sl
s 21 53 lomlons S s (X)) A (0
P 2 53 H9eg8 x> S Oliee B sl 59, 2
IV LR

S 3 Sy a5 S oL Sl okl oy
@ Ghnlom a5 oS S s 8l il (5)l0de
25 e 0000 gt 5 g9l ez Sz lakad
09 Shyg—o oo b g 00,5 Sis oljl slen
P S SB35 ol jog 05 P e el
Bsl o a1, i O i ¥ g eols 18 s, Y/0
MR3001 K Jos) _ogare b 55, |, ydos 503,
ool 1,3 w3le &> 1, (oyledT Heidolphl <5,
50 g0 0ilts g Sl 2N L il g2 ) e
Mo j0 yudadi ol o 5 (6,5 o)lac 0l adal
oS & <3 L Laboratory 4003 )s,b 4, ,lgo
s g ol F e az 0 F0 sles L (LT Heiodolf
Slp b ools I 3rpm Yo y90 5 ,L Lo FO N
Jo shie Of ol 455 oLS 55.'] ojloas (Jolowo e
5 33y slme 5 05 S MalS a5 (T gl 5 08,8
S99 o g s 1) lwl e sgp Sl
odel Cwd 4y Jolowe a5 (6956 4y (puols )13 ST g
ojlas s sl oS Hgee Gl gl SOy Sl (2
Sl 09,8 0l 1S5 L paz YU o lie s 50
Ve Jadea gaan A Coe ], 455 o)l —ac o,
8L, o g S okS e il ailhs) o5 (e
INEY

emolii ol el 4> o 3T 5l o celw FA
Sl 59,5 G5 b hge 0d ploxl (g S aiges
D5 5 kST S oo V) uali 5l S5
SRS 0o sk 4 g Shoem (pS5kSTe S 0.T)
A osls Jl > e 59, 4 g 7, alaass

http://rjms.iums.ac.ir

OhSen g (6)adllgd d>g

slyT ol —isls ;o IRIAU.M.REC.1399.0080 Lo
JEST 51 e 00,5 Caman Ciiog e aly cod]
b i 3] e S s s tale] 4 il
YY Y clos FY x Y0 x V0 olal 4 Blas ol S
A > g 0,0 00 T 0 Cugb, ol 5l waz o
SIS lio 3L WYY (S0 a4 oL,
U ,Les o g ol & o as Ol g Slles lde asus
4 999 3l o Slilge> 09 uiws )3 SS90 L
9w b b gl aitn 9o oL bl g el lae
Vo (Bolal &jg—o (3,55 (59, Sdlad 092
435 ¥ (Gl p )2 yoi=T (Gl s )5S 09,8
B8 e (Gl )a335 + ( pes ¥ g (Gl )
@ 2 JoSe £9,—0 5l o 59, )z (D559 2 ed
Feed 5 (59, pa—ude O lain @ian i o
il LdT jliie ay (g2 yad 09,5 50 Lo ige o ol
C o L 2B VO U ) Do b alan SO oo i b
3PS plnil (8559 59, O e 4 aids p e Ve
Obb b aas o Sow ay jb a8l sl al> o pg0 atan
095 Gpo )b Lol al> po 098 oo Jlosl o)l atin
Sodlad loj 4 ABSS T (o o3 g, 0 50 45 ASL (o
0 0993l Jees i S pdy ABBS 2 e ST
o Jon 5 e p a4 ol 3 ST oy
sy cudled dado o Due 4 g ai B b e YA
Lo al>yo aitn aw oo 4y i U p)lp> ain
aalol Cel s G e g adBy pe YA Sy
(04 5 A) il aalys
35— —aoly gl 5l I BIOF10 L _ 2 Jol -
Jodo ar e Jolos (mmulion 8 (g loe s 5 ol
aalllas 3 90 5o 5 45 b Jobow £55 035 LS
Cun S M199cii s lae o o Jolo ool b
ao oA a6 Jobo o515 as Sloj g g il o ools
Jsbw olass a0 ool al g0 a0 G2, 5 Sl coum,
sh ol S el Soiy Ly a3 5l -8 oy sl
395 5% A0 Gl tse & b )l
12 3l 25 s 4y agdle Jolo Fraallas

GP 5l e anan 90 (V) b 3,5 o« ol

\FeY )ﬁ;@,ﬁ»c? Q‘)La.:d A0 )92 lsjljusl..l.'lj-.l‘.'ﬂslﬂtdﬂ.-n


https://rjms.iums.ac.ir/article-1-7552-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-04-27 ]

LogiMo ()b p & Mise (sla s 5359095 @ 9 IL-8 55 (o p &35 o)lac g (gtalitl Sl o5 (35U

o 05 51 S5 o 4 by je (slayelyy Jlg lasetio = Jgua

Gene Forward

Reverse

IL-8 5-GTCCTTGTTCCACTGTGCCT-3’

5'-GCTTCCACATGTCCTCACAA-3’

Om WS e (et <> ANOVA asl 5 o
pled sl )l (me a0 oslii il (2,5
liles adS a5 4§ L o p</+0 Sl ule
i plonil Yo ases SPSS 38 a5 5l ssliul b (gLl

oaisly

2 og S T lp Gaiow sla s o > slaools
IL-8 05 ol g @2 g o Jlone Slyzil 5 (:50s
Ol aslllae 590 alidee sl 09,5 )3 j9095 px> 3
D eaml e S 09,5 10 ol Zoke s op i
9909 I Y 45 083 (o0 Ol gl (riznen
=S5 095 58 Ol o (S 5 JAS 098
A oddlive

U1 yeel 5l eolazwl b laosls Judow g 4 550
o og, 3 0 IL-8 (5 ylo olo oyl a8, b SG uils lg
IL8 5 ol polie yrals camw Joy Ol s aSols
09,5 5 0)l—ac 09,5 ;0 polie (pl izeen g w0 S
polde Jgwlls [ials 50 (oS ) (e g 0 las
O Sloged) 095 Hlo Sxe abgy e

ko 09,5 13,5095 p> 45 ol Glid @l (rizeen
il g lolins rals S 09,5 4 Cod (055

oo 89y Sty a LaGosail 615 05 Cr
aw yid Lo 0 S jloslain IL g ol oo
Sl Col)y Gl 5l pelins Sjg0 40 055 G20 5]
e 03 Ol e p $ln b plnil 625 G55
Rotor Gene oKiw s law o5 Real time PCR oSS
¥+ sloxs L (Corbett Research, Australia) 6000
05 Vol 4 05 T slepeal o soli ol S
glyceraldehyde 3-) GAPDH ,il,e, L, Jxis
e 1y g 0l >1,b (phosphate dehydrogenase
Sl 0 J592) 0 00l i (il 25,5 &
yo3lpy S 5 2x master mix buffer ;| PCR
Al eolaiw! 8,5 ol g cDNA areverse ¢ forward
Jos o idsSale Vo lis &l ol> S5
F95 % L 9 9=b A SuysS olSwd og—ate
IS 2 mMRNAS a5 .28 )5 )8 oo
MRNAS mhw 5w b duslie [0 oo job 4 oy
20,5 awle GAPDH 5
s arl il eolai il b bosls oS a0y
bl Bl e Siln ) 555 e S ST,
Loools @398 o3 Jbo 5 et ez 9 0 plonl
Mol ly il (s 5 Shis 5l 90513
Sy sy Sln Geied b oolitul gl (55
Sl 09,5 (e o 3bS Slo el S 2 s (e
Spg—o 5o 5 @b ,hSy iyl BT g, 5l il
SP ks Oge3] 5l sl o (cxe Dslas ssmliie

aoS sl pite & bgsyo jlne Glizl g (ke =Y Joua

(WY wan [V aian) jo05 o>

(usn o s5l) (Rl i yeet) 05,5
FINYEN 0¥ VA «YE /AN Jys
YIVEEN/YO \Y/Eay/aY S
BTN [FY VAVEFY 5ylac
AZAREAVA) \D/DVE/FY Sy

VY s s & bt O o)ss 15l) 1ySaisjs pgle alan

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7552-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-04-27 ]

O)Sen g (5,38llgd g

20 ~

IL-8 (1 i i)

O N~ O

18 -
16 -
14 -
12 -
10 -
S ot osbas =S

e Ciliee (slemg S pIL-8 (5 il lpeis =) jlag03

(oS j0 (Sle) s 5055 o2n
O, N WD U O N O ©
1

*
Jzs B3

i *
oslas =S5

JyiS 09,5y jloline cogles

s il (slamg)S 355058 w2 ()] Ol Sl =T 15503

JrES 09,8 4 Cumd (o5 5 5 455 o jlas ( alits]
5 s sl oS o (el Wi, (plaS S8l rals
Looyls 0929 Jleiz! ol cplplis 0 Slobias o085
Ol 05 Ol Sl )0 I SlsFen @y 4z g5
gl mals o8 bl wl g 9045 pom> g A
OB, 5 o o5l sle g5l 51 (SO A (S el ]
bl (o059 Dl yed b Hge98
sle,gSls g oIl olge 4 jaegi x> il
lr sled G g mee )lee 5l (S o)l jls Sdg
o Ll (2l 5y 5095 GhynS 5 yelinn Al
pledl Jlis 1) Hoeg5 oo halS e la
oo (TYTY) i )57 5155 (o 559 phaie Dl yad
Oyl 4 Vel Gy 1) j9098 0l ) Grals ol Sen g

http://rjms.iums.ac.ir

5 e a8 ols i Babsd cpl @l (p=2/ - Y)
e G o Sl (S 9 o)las 5 (S
09,5 ;0 0d sbml ialS Jg 00,5 ja0s5 pox> o
(Y loged) 995 jlo gme S 09,5 4 Cond 0lac

e e VY aS ols i, ol Jieghs gl

O3 Ol U2 rge 4555 ojlas Sras g swliis]
Ol o st Toals o2 lo0g )5 )0 A (S ol i
ol b aidl aw (g loline mhaw 4 LialS s,
melai ol 1y 03 09,5 jo —ialS Wiy, oplas ols
@S Sy 5l og 5 peguaze B og)S ple a4y S
Ored 09,5 3 j9e95 px> a5 Sl (] 5l (Sl

\\C'Y)ﬁjg.fec? oyleds (Fr 0 y9s Ejljusl.‘l.‘.lklﬂgl.l:nlﬂ_n


https://rjms.iums.ac.ir/article-1-7552-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-04-27 ]

pla s ahwy 4 Akt (Al3l0g b (o0 AR (259
Sy Jsla Lgkas | 5 59 A (S 3)] o
o AKL (g Sl 00l 0050 (59 ] 4 aslg
5 2S5 sla JsSse 9 b 05 5l )l 09,5 Jled
oS g oy b () al o Shes 09 oo (Job i
95k 51 %0 (S (TV) ab boe Glbpw sla ol
Sl Gl e S 25 A Sl gl S
Vascular endothelial ) 35,c JLdgasl o—&, )95
o JWbgul sle Jolw 51 (VEGF-growth factor
15 ko | oputin s aSil s opdle VEGF.(YFYY) s b
2l Bl il o W BL (0 905 0950 2155
Jobos sliy o a5 093 (oo Bel-2(555m1 0o J5SUse
Ol Gmzen Sl ) b Glb s sl
oo A1y JUligadl Job 51 e A )
el o S snle mhaw celiie | ol ad am
g9 (oo a5 1) 7 S ol il asile joegi (0
el 28l5 e lo S5l ol g il
298 e 215 S odlad g B e A (S o) ]
Ol hg o)ls Hgegs Jammayy po 1) Akt (ool yn s
V) 825 o s o5k 523 A (S 2l malsy 31 o
soliil Sl po dga Slei—inn Ol (o0 nl e
a3 oe a1y Hgeg 50 2y ) Jesly

1y 98 aalyd a3 sei8 alS lag)ls ()b
9 sl Glilen S50 9 Ol loyo o o 2
Ol ol 53 Sl Ghileny o O 5l ool
b olS glog,ls 5l oolis | s 1 00,5 Iy Carogos
S9)ld iz wilgd a5 (b Sldllas 5l ool j walyd
Sy oot 31 B U glataan ials o) alS
w50 (VAGVA) 990 (o0 (Glitdy WS (o0 815
do gl slxal Jle (n 5 mae 5l (S (oS5
A ST ol sl G0l 5 e oS
5SSt o ST (BT s a9 Js (e
(V) Can | 5L, 2950 G )0 48 390 (5o yunn »
s g b @lis 5l (S0 Glye & 8 Gl kS
Oleyd o0, S jeb a4y Jla ST il oS
Sl 485 115 oolainl 5,90 s low

65)‘° u_i’ 4.3; Lgl.an\.?; asle (5"4-‘: LgLQJ.o.S.e

VY s s & bt O o)ss 15l) 1ySaisjs pgle alan

LogiMo ()b p & Mise (sla s 5359095 @ 9 IL-8 55 (o p &35 o)lac g (gtalitl Sl o5 (35U

gl la ol aie,S (518 Sl o Soge o
5 330,565 05l |, MCP-1 4 a5s)sits] ayao
s el s 215 41, e e alS
soolaiw! oy ped gyl 0 ol Gadod o (M) Wsls
509 > GBS 9o (oS 5 g (el 095 50
58 02 Oliee Rl )0 ax gl BB SSa
05 Ol Rl Glie b (9o (o o3 slo 095
S, 5, 50 e S5l oy 4 A oS3l
Collad oS ojls 0gzg Jaizl pl (plplis 0e 3
slo (pnle wd 5 Jas Gkl seliin | plase
Ky 50 Saw [ sl 2l S5 8 )3 Fige 9 (el
DBl Sge J50 90 sla 095 50 3es8 9y (s Ik
Sl i Sl (o 0 (29 50 O, 5 93l
Jed e pU gl 5l (S p mhw p (eglie
Sa ise 5 )+ a3l s TNF-a & a3l
S ols ol gy bt il Glr 6509
S 09,5 50 all j5055 59,55 4555 5 8 (S o) i
ol e il 28lS S 05 L dnlin
Ny, ysegad plghle S Glgie Ve (. Sel ]
(YF) ols plas caulsdl
Ol yed 45 G838 A g oo fgemme o
S5 55 oSyl ol g o iali
ool 335 S gtle S Lo 1) je005 (59,0
by )0 S oo el 1) Slell ol o (e
9 S99 Slaob—w dg 4 b (S gl j9095
Lo (YD) Wiy o alss oaisS abls] (glog il
Sy ol Spme j9eg8 Loy (39,0 2!
S a3l (oo A S el il oy 4 e (S90S
Ay 5 Gub ol 5IA Sl pnl a5 ola lSs5L
258 09 e (@l S S e o)l B Hges
9yl 3y (Sl 5055 90 2y S Bl (oo
S5l Sl ol (59, —5 s5055 S8 S
SowpS 90 4 A S ol al Jlasl ol SIA (S o
s CXCRI & Jolo mhaw G (piSgp a0 ool Cud>
(YF) 20,8 = & Szileo (N9 0 oduel CXCR2
O Al d e odi S 4 Jlasl LA GuSg)
o8 Jud o (PIBK) Y5LS” 65 ool aodgand

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7552-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-04-27 ]

@yt 6l 00 i Japal mie el Sae B0 LS

Wil 3l JoSoe Gy 4ol as (o
5 Jld ol oV ame g5l o Gl 5 (S L
Olye 4 la Joib (o alox 5l Slb o 0b BLS 5
SLS sl gl o i 56 gl wSgigd8
S OLLS 5o Jgone jsb 4y a5 olooe D93
(o &l X
ol as (ggyle fpaiz g ailosls L1y gloyo
s e SPsials o o Seisliesg alea
L g ol o0 9575 4 2lS SliS 5 5l o ST

W oo oolaiwl b as Lo gl cuidgs
ol Jizl 4y iS o )lac b loyo ba jige ,o (YF)
ST BT 2o slap—ailSe iulj8l Lo 4
Y sle oyl called ol axdl aljsl
S ge oSl 5w g (Catalase-CAT)
035U o5 slgize ¢ (Superoxide dismutase-SOD)
Codled ool o wlasl o153l (Glutathione-GSH)
0310 il 45T 55598 (glaime 4y il S
A Sl ol 55k @le 5 (S (YY) 050
2 eeel Glllaes o liiaS cul jeuel
Cowl by 0 ppe e silSe Sl ps (sl Joloo
o5l 595 g (patuletin ) gl ool 0 ogdle (YA)
03y (pdiz 40 jeue | cudled G L (quercetagetin)
o o T R 50,5 Jlas |y 5SS <5095 ks
955 Jlsb 3o 31 by Sl sl e, S5
P g P SRt RT
2 Sellggess s 19 S359,15 a1 SIE 0 |
A5 el b (Sen aS W ylo 0929 4335 o)l ac
(Y) s has o Sl
b o,lae Ol LK § K g asdllas (o
R e n 3590 Legdle o sl (55, 1) Bl 90
oylmac a5 0 i et e byl dslllae b jo asols
Cnly g 5 57m) S 4 oo il o0 (K 590
ouds yattiie g eS| a8 la aigS iolidl a4
slaaiss Gk sl wlgiee (Jod SlaS 5 oS
3 9 9leanST ol Gl e ge ()5S Jld
29 Gobe a5z o 8les Jlos 5 ok o Az

http://rjms.iums.ac.ir

OhSen g (6)adllgd d>g

Gk 3l s g alKianlesl Ll o ol ol 6l
(YY) el a8 )3 )18 aellas 5,0 in Vivosla Jowe
Jao yo 1yt ol (slo Jsho 5 4555 o s
axgi b8 pals 4 e aS 0,5 o BALB/C ige
09,5 b dmalie )3 593 4 aly (6951 )3 y9e95 008
‘_gLQ lew W 43; o)LA.C ‘U"‘)" og)l.ﬁ W) J)....S
‘5:‘ o)L,AC sL)J‘ » og)LC (YY) o)f s_:55)_w ‘) )Ry
2l sisn! s SlaesT Sl ol Sas Sy
Oleyd Sl VY 51y dims (b o 5k 095 59,
il o )las led il e yob 4 .(10) 5,5 Jlasl
LNCap Jskos 05, 55, 21y j55] 5 S S 9555000
1C50 42 L oy el YF 51 oy Sl g3 ol s
5 il B 08) 88 Jlael 51 Lo 05550
Ksge Sl 0 o)lbac 250 (aaghy o o e
03, L ooy Wl ige slogidle )lb s Jouo , 1, sl
Gt gl il )18 byl e,00 BIOF10 Jol
S % S9rge (GlaraST (il slge cote 3L I (ST
S9 y5e5 x> 5o Jbliae (alS o 1adsl K se
(YY)

2929 17> 9 A oSl sl pole o b Gdiod o
Lawolio o —ials Wy, oS 55 g 0,loac 09,5 0
uos_.a.‘> ) ‘rm.mlf Ay L)"‘ FLIG K J)-HS 05;
slo il ) Ke g (soerme 0 loline jgeg5 x>
4>).>- u:_ey s.,&l.» 4.3)'.? oLS UL"“’?)lS ) o)Lac as
V) 500 JIS 45158 ooy Jsbo 03, Jsbw
Slho I &yg0 4y 6555 o jlac &5 onl pegdle
Gk 5l ol v by &M (lge Joo &
Lo Gefign (RIS g seualyn YoikwlS olo (il
18 Segtan] s At Jlab Bel-2 5ty
o lac 5 56 15 e 55l b (VF) S ol
S G5l L o, es 5 oame aslllas 45 5 4555
)5.‘.’9.;‘ 6Ld| ;A.cl.a I,JD o)l..a..c su." > 05)*5 YY) o
MCF-7 sla Jsho Gose i ylbsmw slaJsho o
ssaslon oetisn S Bax ol phaw (2l 525k
(YO) ol 518 e jo 5 0 cadaslis

\FeY )ﬁ;@,ﬁ»c? Q‘)La.:d A0 )92 lsjljusl..l.'lj-.l‘.'ﬂslﬂtdﬂ.-n


https://rjms.iums.ac.ir/article-1-7552-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-04-27 ]

logiMe b pus 4 Mice (slosbge 53,5095 oz 9 IL-8 )5 ol 2 &35 0yl g gtalitl liy yod 45U

Susceptible Populations through 2031. J Investig
Dermatol. 2016;136:1161-1171.

2. Marzagalli M, Ebelt ND, Manuel ER. Unraveling
the crosstalk between melanoma and immune cells in
the tumor microenvironment. Seminars in cancer
biology. 2019;59:236-250.

3. Adams R, Moser B, Karagiannis SN, Lacy KE.
Chemokine pathways in cutaneous melanoma: Their
modulation by cancer and exploitation by the
clinician. Cancers. 2021;13:5625.

4. Moon H, Kim D, Donahue LR, White AC.
Phenotypic plasticity of cutaneous squamous cell
carcinoma mediated by cyclooxygenase-2. J Invest
Dermatol. 2020;20:30051-8.

5. Miniati A, Weng Z, Zhang B, Therianou A,
Vasiadi M, Nicolaidou E, et al. Stimulated human
melanocytes express and release interleukin-8, which
is inhibited by luteolin: Relevance to early
vitiligo. Clin Exp Dermatol. 2014;39:54-57.

6. Timani KA, Gyorffy B, Liu Y, Mohammad SK,
He JJ. Tipl110/SART3 regulates IL-8 expression and
predicts the clinical outcomes in melanoma. Mol
Cancer. 2018;17:8-13.

7. Briukhovetska D, Dorr J, Endres S, Libby P,
Dinarello CA, Kobold, S. Interleukins in cancer: from
biology to therapy. Nature reviews. Cancer.
2021;21(8):481-499.

8. Murphy EA, Davis JM, Barrilleaux T, McClellan
J, Steiner J, Carmichael M, et al. Benefits of exercise
training on breast cancer progression and
inflammation in C3 (1) SV40Tag mice. Cytokine
2011;55:274-9.

9. Sparmann A, Bar-Sagi D. Ras-induced
interleukin-8 expression plays a critical role in tumor
growth and angiogenesis. Cancer Cell. 2004;6:447-58.

10. Waugh DJ, Wilson C. The interleukin-8 pathway
in cancer. Clin Cancer Res. 2008;14:6735-41.

11. Yari Khosroshahi A, Habibi Khaniani B,
Naghdibadi H. Review on taxol as the most important
anticancer natural drug. JMP. 2006;2(18):1-10.

12. Bourgeois C, Leclerc EA, Corbin C, Doussot J,
Serrano V, Vanier JR, et al. Nettle (Urtica dioica L.)
as a source of antioxidant and anti-aging
phytochemicals for cosmetic applications. Comptes
Rendus Chimie. 2016;19:1090-1100.

13. Morgia G, Privitera S. Phytotherapy in benign
prostatic hyperplasia. In: Morgia G., Russo G.I.,
editors. Lower Urinary Tract Symptoms and Benign
Prostatic Hyperplasia. Academic Press; Waltham,
MA, USA: 2018. pp. 135-175. Chapter 7.

14.Joshi BC, Mukhija M, Kalia AN.
Pharmacognostical review of Urtica dioica Linn. Int.
J. Green Pharm. 2014;8:201-2009.

15. Fattahi S, Ardekani AM, Zabihi E, Abedian Z,
Mostafazadeh A, Pourbagher R, et al. Antioxidant and

VY s s & bt O o)ss 15l) 1ySaisjs pgle alan

AR

Ol po > Gudiod @l (1) Wsd o0 jeml ol
aile 4535 o)l—ac ;0 94290 gloan—> SLLS 5 ol
Lacn 55 sss Loy 5 daass o
Cnl LS 9i8 5 oy slaa—ul (Sesquiterpenes)
LgLQ:)Lb‘ r(,_m> 9 ..L..A‘ JJ‘&JGQ 4\.:; o)L.a.C g,:‘).)‘
Lchzao)L,a.c. 9 G@L.f LS‘LQj)‘Q )‘ oolaz_ul B |) G
Sl ol Gl glyil lo yo sl )l b
5 43S ojlas a5 ol flis oladss in bl aes
olyod any w Sl oo (29)l Ol S s (S
39,5 555m) JFES o 5 Kgd H90,98 e SRalS

=

Oiped A5 aed oo lis ol iash slaesls

)odﬁyﬂﬁﬁo)usdﬁnbolww%‘
Moo sloige 0 A S oyl S gl ol a8
ol siels as Leil 5lg o) Lo gde oyl s &
aoybwlolﬁ.@”ﬁywu&lfbwfyb
Oy oo alie Sladod 5l S g Gadod (pl mls
ﬁ;o)usdﬁABQwaJoWGM@?
WSolem C8 by J7US )0 590 G Wil o

Sl asly Legidle

PG g peds

szl a8 srhiwle 5o Sl sl cales o
Sloj 5l eizrad g Wsged SaS Lo 4y 324 )5 (5
g s bl ] E | VW P (5;\9.:_> oli.i.,{u)’i g
Sl ol )5 ged Lo 5 palod o 1003
slo asie alls g ol gy a3 050 (B S
Soiils lawgi g patd Ojgo 4 dlie cpl ol
A5 CSlo gy (S

References

1. Whiteman DCs Green ACs Olsen CM. The
Growing Burden of Invasive Melanoma: Projections
of Incidence Rates and Numbers of New Cases in Six

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7552-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-04-27 ]

apoptotic effects of an aqueous extract of Urtica dioica
on the MCF-7 human breast cancer cell line. Asian Pac
J Cancer Prev. 2013;14(9):5317-23.

16. Levy A, Sivanesan D, Murugan R, Jornadal
J. Urtica dioica Induces cytotoxicity in human prostate
carcinoma LNCaP Cells: Involvement of oxidative
stress, mitochondrial depolarization and
apoptosis. Trop J Pharm Res. 2014;13:711-717.

17. Mohammadi A, Mansoori B, Aghapour M,
Shirjang S, Nami S, Baradaran B. The Urtica dioica
extract enhances sensitivity of paclitaxel drug to
MDA-MB-468 breast cancer cells. Biomed
Pharmacother. 2016 Oct;83:835-842.

18. Betof AS, Dewhirst MW, Jones LW. Effects and
potential mechanisms of exercise training on cancer
progression: a translational perspective. Brain Behav
Immun. 2013;Suppl:S75-87.

19. Beaudry RI, Liang Y, Boyton ST, Tucker WJ,
Brothers RM, Daniel KM, et al. Meta-analysis of
Exercise Training on Vascular Endothelial Function in
Cancer Survivors. Integr  Cancer  Ther.
2018;17(2):192-9.

20. Amjadi F, Javanmard SH, Zarkesh-Esfahani H,
Khazaei M, Narimani M. Leptin promotes melanoma
tumor growth in mice related to increasing circulating
endothelial progenitor cells numbers and plasma NO
production. J Exp Clin Cancer Res. 2011;30:21.

21. Isaneja A, Alizadeh AM, Amani Shalamzari S,
Khodayari H, Khodayari S, Khori V, et al
MicroRNA-206, let-7a and microRNA-21 pathways
involved in the anti-angiogenesis effects of the interval
exercise training and hormone therapy in breast
cancer. Life Sci. 2016;151(15):30-40.

22. Ann A, Bar-Sagi D. Ras-induced interleukin-8
expression plays a critical role in tumor growth and
angiogenesis. Cancer Cell. 2004;6:447-58.

23. Jones LW, Eves ND, Courneya KS, Chiu BK,
Baracos VE, Hanson J, et al. Effects of exercise
training on antitumor efficacy of doxorubicin in
MDA-MB-231 breast cancer xenografts. Clin Cancer
Res. 2005;11:6695-8.

24. Donatto FF, Neves RX, Rosa FO, Camargo RG,
Ribeiro H, Matos-Neto EM, et al. Resistance exercise
modulates lipid plasma profile and cytokine content in
the adipose tissue of tumour-bearing rats. Cytokine.
2013;61:426- 32.

25. Allen SJ, Crown SE, Handel TM. Chemokine:
receptor structure, interactions, and antagonism. Annu
Rev Immunol. 2007;25:787-820.

26. Addison CL, Daniel TO, Burdick MD, Liu H,
Ehlert JE, Xue YY, et al. The CXC Chemokine
Receptor 2, CXCR2, Is the Putative Receptor for
ELR+ CXC chem.- okine-induced angiogenic activity.
J Immunol. 2000;165:5269-77.

27. Filimon A, Preda IA, Boloca AF, Negroiu G.
Interleukin-8 in Melanoma Pathogenesis, Prognosis
and Therapy—An Integrated View into Other
Neoplasms and Chemokine Networks. Cells. 2022;11:120.

'Y

OhSen g (6)adllgd d>g

28. Samuels N, Morag O, Maimon Y Use of herbal
medicine for cancer treatment-related toxicities].
Harefuah. 2015 Jan;154(1):43-6.

29.Yin SY, Wei WC, Jian FY, Yang
NS.Therapeutic applications of herbal medicines for
cancer patients.Evid Based Complement Alternat
Med. 2013;:302426.

30. Nagarajan J, Narayanasamy B, Balasubramanian
D, Viswanathan K. Characterization and effect of
Moringa Oleifera Lam. antioxidant additive on the
storage stability of Jatropha biodiesel. Fuel.
2020;281:118614.

31. Telo S, Halifeoglu I, Ozercan ITH. Effects of
Stinging Nettle <i>(Urtica Dioica L.,)</i> on
Antioxidant Enzyme Activities in Rat Model of
Mammary Gland Cancer.Iran J Pharm Res. 2017
Winter;16(Suppl):164-170.

32. Mohammadi A, Mansoori B, Baradaran PC,
Khaze V, Aghapour M, Farhadi M, Baradaran B
Urtica dioica Extract Inhibits Proliferation and
Induces Apoptosis and Related Gene Expression of
Breast Cancer Cells In Vitro and In Vivo.Clin Breast
Cancer. 2017 Oct;17(6):463-470.

33. Ghaed Amini N, Fazilati M, Habib-Allahi S,
Nazem H, Hejazi S. Evaluation of the Effect of
Moringa Olifera Hydroalcoholic Extract in a Model of
B16F10-Induced Mouse Melanoma Cancer. Experim
Anim Biol. 2022;10(3):99-111.

34. Mansoori B, Mohammadi A, Hashemzadeh S,
Shirjang S, Baradaran A, Asadi M, et al. Urtica dioica
extract suppresses miR-21 and metastasis-related
genes in breast cancer.Biomed Pharmacother. 2017
Sep;93:95-102.

35. Zhu Q, Jin L, Casero RA, Davidson NE, Huang
Y Role of ornithine decarboxylase in regulation of
estrogen receptor alpha expression and growth in
human breast cancer cells.Breast Cancer Res Treat.
2012 Nov;136(1):57-66.

36. Balunas MJ, Kinghorn AD. Drug discovery from
medicinal plants. Life Sci. 2005;78:431-441

37. Ozkol H, Musa D, Tuluce Y, Koyuncu I, Asadi-
Samani M, Rafieian-Kopaei M, et al. Ameliorative
influence of Urtica dioica L against cisplatin-induced
toxicity in mice bearing Ehrlich ascites carcinoma.
Drug Chem. Toxicol. 2012;35:251-257

38. Hanahan D, Weinberg RA. Hallmarks of cancer:
the next generation. Cell. 2011;144(5):646—674.

39. Anantharaju PG, Gowda PC, Vimalambike MG,
Madhunapantula SV. An overview on the role of
dietary phenolics for the treatment of cancers. Nutr J.
2016 Dec 1;15(1):99.

40. Bich Hang D, Hoang NS, Nguyen TF, Chi Ho
NQ, Le TL, Doan CH. Phenolic Extraction of Moringa
Oleifera Leaves Induces CaspaseDependent and
Caspase-Independent ~ Apoptosis  through  the
Generation of Reactive Oxygen Species and the
Activation of Intrinsic Mitochondrial Pathway in
Human Melanoma. Cells. 2020.


https://rjms.iums.ac.ir/article-1-7552-en.html
http://www.tcpdf.org

