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Abstract

Background & Aims: Melanoma, caused by gene mutations of melanocytes, is the most aggressive Keywords

skin cancer (1). The pathogenesis of melanoma is complex and involves genetic and environmental Melanoma,

factors. The increased incidence of melanoma in developed countries is mostly due to excessive

exposure to sunlight (ultraviolet light), which is the main risk factor for cutaneous melanoma (2). Intermittent exercise,
The interaction of melanoma cells with other cells residing in the tumor microenvironment . o
significantly affects tumor biology such as proliferation, differentiation, and growth (3). Collective Urtica dioica

action of molecular chaperones is also necessary to maintain cellular homeostasis leading to survival hvdroalcoholi

(4). In human cells, stress-induced Hsp70 is expressed in the cytosol of many tumors, where it ydroalcoholic,
performs a wide variety of chaperone functions such as folding-unfolding and translocation of Heat shock protein 70,
polypeptides across cell membranes, cloning and dissociation of protein complexes, and regulation

of protein activity (5). High expression of Hsp70 is associated with tumor initiation, progression Extracellular matrix
and survival in various types of cancer (7,8). Molecular studies show that subunits of the HSP70 .

protein family reduce the stability of extracellular matrix metalloproteinase-inducible protein metalloproteinase
(CD147) by increasing ubiquitin-proteasome degradation, thereby inhibiting lactate and glycolysis, ST

and ultimately metastasis and cell migration (9). On the other hand, the tendency of melanoma cells
to invade distant tissues depends on their interaction with tumor microenvironment cells and the
efficiency of the immune response (10). CD147, also known as Basigin, is a highly glycosylated
type I membrane protein of the large family of immunoglobulins (11). A previous study has shown
that CD147 plays a key role in cell apoptosis (12).

In recent years, due to fewer side effects of herbal medicines, the use of plant-derived compounds
as anti-cancer drugs has increased significantly. Clinical studies show that nettle species contain
compounds that show activity against cancer cells (16,17). Exercise can also reduce the risk of
cancer by changing the response of immune factors (18). Wennerberg et al. (2020) found in a breast
cancer model that incorporating 30 minutes of treadmill running five days per week during the anti-
PD-1/radiotherapy course reduced tumor-infiltrating myeloid-derived suppressor cells and
increased the infiltration of tumor cells. becomes CD8+ T, which is more useful for the function of .
immune cells (19). However, in Crosby et al.'s (2021) research, there was no statistically significant Received: 10/09/2022
change in quality. of life, fatigt}e., physical performance, cardiorespiratory ﬁtness, body composition, Published: 10/12/2022
psychological distress, cognitive performance, or treatment-related side effects compared to

physical activity or exercise (20). Previous reports have shown the antitumor activity of nettle in

various human malignancies, such as breast, lung, and prostate cancers (17,22). However, despite

the therapeutic benefits of nettle plant, the effects of nettle extract on changes in immune and growth

factors in melanoma cancer are not clear. Considering the therapeutic benefits of nettle plant as well

as the positive effect of exercise in reducing the effect of interval training and consumption of Urtica

dioica hydroalcoholic extract on Heat shock protein 70 (HSP70) and Extracellular matrix

metalloproteinase inducer (CD147) in C57 rats with melanoma cancer.

Methods: In this experimental study, 20 C57 rats were randomly divided into four groups include

control (cancer), Urtica dioica (cancer), and Urtica dioica - interval training (cancer). One week
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after the induction of melanoma cancer, the experimental group consumed 30 mg/kg/day nettle
ethanol extract orally for 8 weeks. The interval exercise program included running on a treadmill
60 minutes at a speed of 28 meters per minute, five days a week for six weeks. The HSP70 and
CD147 ranks were measured by Real time PCR. The data were analyzed and analyzed by One -way
variance analysis and the Toky's test at the p<0.05.

Results: The results showed that interval training, Urtica dioica hydroalcoholic extract and interval
training with Urtica dioica hydroalcoholic extract consumption led to significant increase in the
amount of HSP70 and significant decrease in the amount of CD147 in C57 rats with melanoma
cancer (P<0.001).

Conclusion: The findings of the present research show that interval training led to a significant
increase in the level of heat shock protein 70 and a significant decrease in the level of extracellular
matrix metalloproteinase inducer in C57 mice with melanoma cancer. The findings of the present
research are consistent with some results of previous studies (19,25). HSP70 induction depends on
exercise intensity. High-intensity exercise has a greater effect on stimulating heat shock reactions
(26). 1t seems that one of the effective mechanisms of exercise training on the levels of heat shock
proteins is the increase in body temperature and the occurrence of oxidative stress during physical
activity, which can be the reason for the increase of these markers after exercise. One of the
important mechanisms of CD147 effect in promoting cancer metastasis is the metabolic regulation
of the tumor microenvironment through interaction with specific MCTs, such as MCT4, which helps
to facilitate lactate transport and tumor glycolysis (29,30). Little is known about the regulation of
heat shock proteins in CD147 expression. In one study, it was shown that the reduction of the HSP70
protein family was associated with the increase of CD147 protein expression in human cancer cell
tumors, suggesting that the negative regulation of the HSP70 protein family maybe It can increase
the migration of cancer cells by upregulating CD147. This hypothesis is supported by findings that
the HSP70 protein family negatively regulates the abundance and membrane expression of CD147
protein in cancer cells (9). Also, the results of our study show that nettle hydroalcoholic consumption
led to a significant increase in the level of heat shock protein 70 and a significant decrease in the
level of extracellular matrix metalloproteinase inducer in C57 mice with melanoma cancer. Stinging
nettle extract may exert biological anticancer activities through various mechanisms, including
antioxidant and antimutagenic properties, induction or inhibition of key processes in cellular
metabolism, and the ability to activate apoptotic pathways (17). The most likely explanation for the
significant anticancer effect of nettle is its content of flavonoids and other known molecules and/or
as yet unknown substances. In addition, the findings of our study show that interval training with
the consumption of nettle hydroalcoholic significantly led to a further decrease in the level of
extracellular matrix metalloproteinase inducer in C57 mice with melanoma cancer. Therefore, it is
possible that intermittent exercises in combination with nettle hydroalcoholic consumption may lead
to a more effective regulation of immune factors in melanoma cancer, but a definitive statement
requires more research in this field. The main strength of the present study is to compare the
effectiveness of several interventions to identify the best intervention. The current approach results
in more informed decisions. There were also limitations in the present research, among which we
can point out the small number of samples in the present research, therefore, a similar study with
the measurement of these indicators in a high number of samples is suggested. It is also suggested
that similar research be done by measuring immune growth factors following other exercise
protocols. The results of the present study showed that interval training, nettle hydroalcoholic
consumption and interval training combined with nettle hydroalcoholic consumption were
associated with a significant increase in heat shock protein 70 and a significant decrease in
extracellular matrix metalloproteinase inducer in C57 mice with melanoma cancer. Therefore, it
seems that intermittent exercises and nettle hydroalcoholic consumption can help regulate growth
and immune factors in melanoma cancer.

Conflicts of interest: None
Funding: None

Cite this article as:
Firoozi M, Barari A, Abbassi Daloii A, Abednatanzi H. The Effect of Interval Training and Consumption of Urtica
dioica Hydroalcoholic Extract on Heat Shock Protein 70 and Extracellular Matrix Metalloproteinase Inducer in

C57 Rats with Melanoma Cancer. Razi J Med Sci. 2022;29(9):216-226.

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

YYA

http:/rjms.iums.ac.ir VP) LT @ oyl Y4 oy9s 5jl) pSaisjs ogle alan


https://rjms.iums.ac.ir/article-1-7640-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-28 |

2B ST 2 Lo sdle slo Jolw Slbl j5a5s
Loyl o515 5 oS 5 gl dome a5 Jlo 0 03 35 o
O 0) oyl cuie bLS | sl —wlie Jlas  als 9 iy b
G g o0 Ll 55 Basigin U L a5 CD147
S odlgls Sl g5 by oSS Jlows (bt (g n
Folw s5ue ] 50 oS [ii CD147 a5 ccul ool
Gl iol8l ceb CD147 Ly Slae 23l
ol 05, So g Sl ol (olend
oS Jles 0 Ol (28 melais L eg)lo wiz 4 pglie
OY) 0900 5520 X b Lo e
slgyls gaS Blee o a4 B3 sl J—w o
O oblS oot e SluS 5 sl ool ul ¢ alS
Ol g pSaiiz jb a4y Slbyus wo slag)ls lsie
)l OLLS 58 sy 5l SO W3S cwl aidl
Gl oyl aS soube e Jdo 4 as cul o 4o
oolgls 4 3laie o5 ol el e S
alox 3l ez alize 3blis ,o a5 <l Urticaceae
&35 a5 Caol oads oslo (L (VYY) 05 oo il !
sl sd byl sasg lS ple baolis jo
Aesgigdd 5l e (e LS.(VF) ¢ I 5 5€ o0
N St VS (PR UV [P CY  E W
as LB o0 QL..M.: ‘5...JL’ Sl (\a) u.\.’ﬁ_u.)so
[y 09> codled a5 cl SLS 5 (g9l> 4535 (slaaisS
(\Y 9 V#) AR 0 uLm.a @Ua).w 6L®J9.l.w ).3‘).3 B
Oty sl Wil o0 &5 (0138 @3, Dlids p ogdle
9359 A8 i (a5 Dl ks B0yl 51,
Jolse ol et by Ol o Dl jlas Wl 0 55
Ailos,S" olpi iy lads 51 S5 a0 JralS el
Cadled ol e b aiiled co oy yg DLy yo S
S S5t b i Bl a5 535 5L
Ol Ol 5 S5 g Dliiod (VA) Wigd (oab
Sde Ay Jeed 5 (69, o g0 4280 Yo alxil a5 olo
9 58S s ol alS Sl atin )5 55,
a5 20,5 CD8+ T sl ol dga o3l - imon
L0 | ade sl o sl o Slae gl
aS Wols sl uass o ol Sen g gl—wl 5>
A Legdle leys Jsbo 5 g 9 (e eallad 31

AR

hien 5 (SLS ($5958 paye

dodo

o o —wsdle S5 6o ez 5l (b e 9D

pedle 35554 (V) Sl gy b (2 5 0 lS
Jold 1) e 5 (So05 Jolse 9 sl 00zey
ablars o5 5lo,9i S 50 peidle 9 Glalydl ogd e
SEE-JEVISCINC - AU S S I P S V. e
ko |y Jole oS Co | (Gadsy slysle 550) 9 555
gl S 3925 b (V) Cnl gy poidle sl
Cowl s Lsﬁf‘uw*’ Qo sleleye (sdbeaiss
ozl adgl ansl o K38 oSl &y g U g
sl Job—w blai g ggladd vuae 5.5 0wl
Sl b_i’;_.“.f)go sl cdl 0,5 0500lS 4 oy
P Sl sldshs ple blegdle slaolw  Joles
4 908 Sam 2 (AZF BB jsb 4 jses Laay
5 ,Skas (¥) 8,138 oo 3G 0, g ples iS5 lge
gen L 6l 50 JoSge sbo gz ez
P B l69p0 25 (oo i 4 oo & (Jobos
15 Loyl 3 536 00 sl Hsp70 Sl (slo Jsb
Ol 0 45 05bo ol 15085 51 (5l Jgj55e—o
L= F03 b wile o nly slas Shee 5l ool gl
(Pl slol_is o o, L Jlul g o
5 B0 b SLeS il 5 gilman 0
Grizmed pd oo plonl |y Gy clad ool
Pl ) oyl b baiye (Il e 5 sl 5
Saze 595 b e n e 3l (655 sl il s o
S gy ol J> g 00l b ol il sloysig
LSl sl (Jobw 58 pisms b g oads ai Ll
2 o9dle (0) WIS oo (6,0 oyl lacsis

stins 69 2 L HSPTO (ozrles Jloms sl j9ag o0
2909 Pl (Say LA G plgie 4 095 ledly
Cd i £, LHSPT0 oYL Ly ((F) wims oo lis
ol HSPT0 a5 ols i JsSlpo olalllas (A
g OluSY a0 g wps e suals | CD147
ool Syl Soles 9 9 085 (o0 e 1) 58S LS
bled 50 g 51 A (0 095 1) Gl
4w 058 ol 4 dlox (5l Logdle slo ol
Eoly L 5 55088 by ) sladsho b o] Jolas
005 S9di Slaimgiid Sla Sy o )ls (K i


https://rjms.iums.ac.ir/article-1-7640-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-28 |

Logido ol & Mive slase 5 (Soul 5 455 Jolie 1 &35 5 0308 10

Lo b ool oy50 (b jo Giaghy ool jo iales]
szl oyed Grizren 5 Ol S5 b (pli—bl g 20
b Gl )3 Sige y B laog I LB 5 JSS5
ol e gl Yo x VO x VO olal b Glads ol )5
o YYEVF L o sles o 500, 5l o8 ,—5
g el VYT (SO b a ol a5, 50,5 ole
LR ARV KVE R WERSATAR 5 g P SIGTN 238
2Eiolesl Gllgs b LIS 095 9,90 50 (SIS oo
ol a5 Ll e g O ogr Lwyiws 5o alex)
dod A—d Cule ) Ol yed (o )Ll pae g cwlis
Sl 0l )13 gl —ielas Ll p o ol
als a5 Wog 5 o ige Jols ba Soge;l .o |y
5B aS sasocam] sla jige axiils (5 Bogaze 39
Wl 7B asdllas 5l 50 wisgs o0 yed sl plosl 4
3IBI6F10 sl Jol s dlogide oy, o sl 4l
o 9 03,5 (65l P Ol el sl
Abeols e aS M199 e iS L (o o Jol
@ ooy A a (ol o515 (2l 35l G Lol
J- 8 05y sl Jobhow olaws aidl oy 5 55,5 b Joge
20,5 i jles sb s Gl S5, Ly 32,5
2 Soye a R 00 sl ise 4 Glb s sbo sk
99 399> Sl W08 By o sl o sl
= YUY o e Gl slagglow 34,4 5l aiio
> Gl s 50 aladi yo (Gl 1w 0095 hge
ON ool olowl eagi 59,5 ) 5l e 0,8 o
P 5° 2l LGER & ol 595 el 5 b bge
S ) Sred )3 Z8L ) e e« Sujsle
(V7 28,5 )18 50 s bee oo ol
Sy g a8l 3l (g ke i i LoKo b a0 05
5 Sl SagS Slaad 4 oy 5l e | 4535 oLS
Lgoo,S S 2 051 (sla 40 puomw c00ld g Zn B
P9 )5 P e 03,3150 505y &j50 dy olKiiss
Yogools 18 o VO , i SO JZo ], 455 oLF
P (S9y iy g 00,5 ol T a ) Jlaie OF 2]
Heidolphl 5", & MR3001 K Jow) o5—ao
Ol g 5l e b 00l 18 oMo &l b (L]
o,ac 0l aaal s, ge cailis> Slo iS5 L

http://rjms.iums.ac.ir

YY.

(Vo) el /ghlaw p oslkel

slelbi b 6)1,SS slaalag s Hglid (el
A oo Fab b pled ol LolisS coni o9l
VOZpeak > Of) .,\;TS.Q Cmwd VO2peak S ‘SJM
(Dl yod Dol 4 a8 b .ogd so 00ld Cos (90%
Sty 2 555UisS slaaliny o5 S, Job <o
o> o2 3l o ol beddbd b colpn Tadds ais
@ Moo slo (Gogejl yo 0B 9 (eal sl S
Lngu,u)‘; Um w‘ oD ) Los.:)Lo uLb).w
S oy o A8 (6 9095 b Colled LS
Ll nfysde 9929 (I LYY 5 V) wlosls lis
Olyass g &5 55 o)l —ae ISl 55 ol 5 Sl jo
Ceimed g 4335 olS Slejd sblye bazgi b s
oyl ot (2)lae alS 0 el Cade
O3 050 S 5l (o s @ o)l wal Gaghy ()
S5 oeign p 4 S gjae Bran g (ogls
A oSl Sltis nallin oaiiS a5 Ve Lo S
Legdlo Gl s 4 Do C57 (slo Jhge 5o (Jol
D3l

OB w09y
Saige w00 asdlae G ol iagh
350515 09 C57 hge yoo Vo Juli yol> g%
ats 75 st (S iole] Sllga 2355 Jhagh
bl sl ol axlllas ged g 00,5
LD IRWRRA 6)1062M C.L:...u 39 Cypieny Olaiiod
Lo (ped g5 sl ) 120 5l T olg 5 (Jsl g9
2 50 y—w 0) Medcale 18.2.1 ,l38ls 5 5l oolax
b 4 9959 5l mp DU g a D s (09,5
0976 g dax Jaa b glanangs Sbul g Liegh
095 Yoz 4 (Bolai ©jgo 4 (85 lg (59, collad
9 (Slopw) 435 ((Slb ) 0y (Gl ) 505
350 Sllgz 0l el (Sl ) 4535 — (2 05

VO 3T @ el Yoy 15jly pSiibjs ogle alan


https://rjms.iums.ac.ir/article-1-7640-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-28 |

JS— ¥+ oluws L (Corbett Research, Australia)
2x master mix buffer ;| PCR |, .o oolai !
ol g cDNA aeverse g forward ,eslp S 5
Vo Ol s al ol (oS 5o eolai il &5
9 b Al Cu)sS oliws (pgate Jbg yo gyl
g lie 285 13 oK ) 5 e
baolie )5 (s ok 4 b)) 51 S 0 mRNASs
239,5 dwlxe GAPDH 5 mRNAS xlaws l5.0
eyt s Oog b 5l Glwebl sl
b a5 ol o ol eolain |l Sy g,mls 0]
e Sz NS e osls w3
09051 5| Bk (6l e s (eSloe 4l
Omt DglaT ()2 Sl 5 48,0y il ly edos
gl B 03l (S5 (oS 90l 5l ey S
Al 4B b s (@S 0 0) 5)lse dar 10 (5l Jxe
VF sl s L SPSS (sla l3dle i L ()bl Slikas adS

el o 1,>1 4 Excel g

sl

2 G0 sle piie Sl 4 by e @l
ot gl el osel V Jgaz o cilise cloog S
Oelpls il oo Jbo i ooy, plas o aosls o565 olo
alie Sz ab b S Gl Je b gejl
A oolawl calises (gloog S 4o b yusie

Br—an g b5 Sl s ST e ol (Lt gl
3529 S o gxe Dglas CDI47 4 4535 ISl g 000
et sl i (P=ele o) g FVADY-) o)ls
e oy S b Sy 09,8 G ol s (S
b3S 09,5 (g Byb o Sl aF 5 a5 5 n el
O Lel o)l 0929 (g lalins Dglis 46357 9 (0 pe5 095
095 b 535 9y 09,5 9 (nped 09,5 b 45 09,5
(Y Jgaz) 5,106 0925 (5 lolire iglds 1y el

5 29t Sluped Sl G ol GLAS Gedow ;500 asdly
ol cine sglis CDI47 5y 4535 SU 5 )0 by o
O3l mlas (P=2/-+) g FEAVIYY) o)l 04>
ooy, S L J5uS 09,8 G olo GLtd (S (oded
05,5 9 By Gl 4T g 43S g G ped (i yeS

VP 3T A o,led Y8 oy gjly ipSiiijo ogle alan

hien 5 (SLS ($5958 paye

U5, Jles Mo o phais ol w3l 6,5
L (,WJT Heiodolf 5 & <5l Laboratory 4003)
595 g mbarfd M5 JLad g o 5 tle ax,0 O sles
2l oylac (Jglze ags glp o ools Sl Srpm Y-
Mals™ aSST (6l g 08,5 Jo Hhaie Ol jo 1, 455 olS
Lol sl cws a4 Blo g 5.8, Jolxe 5 090 J>
S575 4 &b 03ld 18 15555 (595 9 0SB Ayl Sl
iz Vb ol ye 5la3s 90 0 las s sl a5 e
A oo ly &35 o lac 2 slrog 3.0l IS5 L
PSS o il 4 alig; )5 (laa Yo jlade 4 g atin
AYONYT) wis ) b, s 059

Sx 59, 50z 9509 oS g el B
0 slaan @as i b Goe a2 JeSo g9,
oS 09,5 0 W hge b il Jeed 5 (59) 2l
B ) o aatin SO oo b gyl LT jglateas
39y 0 Dol 4 a8y p S Ve S, b adde V0
A Soe 4y )b Alol al> o pgo alan 5lais ST (555
Hb sl als o as Jlosl p)lgz aiae LG b asan
Oloy 4 4880 ¥ (o3 jo) 0 ;0 45 35 4555 (o
03938l Jeod 5 L s 4y aBES 5y o Sy g Zedlad
YA @ Jood 5 Cas oo pylez aian Ll 0 aSOI L 0l
adn o p Cudled daBo £ Dok 4 g 4lBS p e
L Conds al> o alid a o Soo 4y ot U oo
aalol el SO Goe w4 g a8y e YA Cey
1

\YU\')GUN)ASA_MJ?@.PBIWC,&L“\‘A
Loa;,@ o dxllas Sy90 GLQQ"’}“ s(L-mL! el
(p5shS 2 p S hea Vo) eeliS (Blio (49,0 o)
9 Wb oo ) S slS p S oo T-0) 00315
o Sy & s @lE abame 1 (6555 jslaieay
bl lais e slacdl ol ool Jlasl o>
USRI X g4 B ES R A R N W
ool Jal o8 iole;l 4 (5 lagSS (sl Bl s
Real oS53l oy ol o on ln 00 IS
Rotor Gene 6000 ol Xi__ws g5 time PCR

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7640-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-28 |

bogMo by ) Mive (sl sbge 3 (ol 9 33y Jolse o &35 5 (2 p03 5l

g Galisee glaog S 0 HSP70 5 CD147 (Sl - Joua

oke 09,5 e
YVE £ /¥ &5 CD147
YY/A % .5V s
VA/A L L /aF Oyl g 855
Yo AL V- R
YV/- £ /oY &5 HSP70
YRR Jps
Y./4 £ -/of RNUCI
YA £ ¥/ Oy

e ooy S o CDI4T pliee anlio Y Jga
S foine gl Lo Slye G330 095

ofeey —V/oy Jyus—a55

ofee¥ vy L5 g cppei—dS

AT S /6% Oty S

o[+ ¥/-5 SF 9 oeyeimd S

ol YAY OyeimJ S

<\YA —/AY Oy 85 gy yed

iliseo sloog)S po HSP70 (e duslio - Joua
S foine ghas b Sles 3031 95

ofe v/¥a Jys—a55

</AVA AN G g opyei—dsS

/e 2\ Oy d5S

e —Y/¥s &35 g oppeim S

o) -a/f8 Oty S

e AN Oty —ES g Gyl

RTINS RV RV A THESSPRRS R CIRS3Y
S (Y9 o)l ol S Sei slo STy S o0
Sl o3 535 31 slapnilSo ozl aS 0 o0
ol 2l S Seb laEan gab (o))
Jsb 5o (bt ol 90 g (o &)l 4z s
ol el wlgige a5 0l b (G glacIld sl 2
2 il (8559 Slo i yed Jlis 4 b SSLaS
S Olge YL ol b o el &S] o @ cdds
S oeiign 0gb (o0 a8)5 IS 50 |t | s
Ao Gl ol ple (e 5 Jad )l Ssd
21y bl slagtio n (nl (Sl A el (nl &S
5 V) ad oo Lt (il Clon &5 b 03 (0

AR

http://rjms.iums.ac.ir

S99 6)‘.)L..x.c usl.m)i:.) J)Ja)l L)")'o"’ 05;[_,4_,;
oS 09,5 9 i 095 b 435 09,5 o Lol ol
(v Jj”) Q)LX-; S99 Lg)‘bL;.y.A g_)jLa_’

5 iy a5 ans e Lt ol 3o slaazily
2loS Seh Gefon gl Jlogae il 4 e
Sy pgllie oaiiS lill ol gine palS 9 V-
4 o G537 lo hge o Jol—w g)l> S 5be
A begde oyl o
3 Slallle gl S b ol 5o glaazil,
S & HSPT0 (sl (Y0 512) ol e lstan

VO 3T @ el Yoy 15jly pSiibjs ogle alan


https://rjms.iums.ac.ir/article-1-7640-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-28 |

S8l oo VO 4 Bl aen 105 Spa s e S|
G595 Ol 50 Dgld (FF) s ) (B2 e (y5emn S|
3 =il Wlgi oo @lre Olalllas o ol S S
B pas aS w2 o Hlis ol dalllas ol yiores

gh— sl Rl 4 e 455 IS5 000
2 I S Sl S a5yl s oaz S
uLma)Jab w‘)l&oﬁ) 9 5)JJL~J (\”&) S | ud?tma@l)
S gl Juniliy Ul dioica S o,las aS wis,S
@ asS olS ASUlo ) lac oo oo Gialislly Jel—w
ols iolidl |y o wgSd IS slans o>95 LB ob
b 4 438 o)l _ac (el _in b 4 (YF)
Ll 55 ]y oo 5516 (50 Skae S b o5 5
A e Al e el ool ol il aK il 5l
olS o,lac (YY) 05d g ,lows plp ;o SYL Cooglin
I $Soiedam Sl do slacodled ol (Ko 4535
Pl adeax il lize slop—adilSe 3,k
oan T oo b Wl ol wo g Sl ST ]
58 Jlad 155 5 ol i )3 salS
Oy do slagylo iST.0uS Jlasel 592901 (6l pn
S lee lp adgl prnilSe SO lgie 1) 5504
sl Jsge (s9l> 4555 oS o lac .aiiS oo W Jolw
Gy OlaS 5 Jdo 4 a5 el ggiio gy JWed
W, 5ol yemn 9005 Yo |y Hgegi oy a5 Jled
Oy ) Cawgd oy s isu o 435 oS J_o
Ol g 0gd oo 8L (Hlieg IS 60 oo la s (L
5 Ladgigdls slyime 4335 ol az 5 JB Slbjw 0o

VP 3T A o,led Y8 oy gjly ipSiiijo ogle alan

hien 5 (SLS ($5958 paye

29> & CD147 &l pfoss puilSo o S,k 51 (YA
CD147 a5 vao oo lois dalyd s @ ioo
5 35% o0 Ol Gl sladshe S350 05l
sl Gl Bl 5 alide sl el 3250
e Sl 5| (S )l 25 Gl (sl S5k
Sdgilie pulas ol s jliwlie 8 puiny ,0 CDI147 il
(P gl MCT L Joles 55k 5l 9055 Laromen
g olsY Jlnl Jg—us @ a5 eIl MCT4 ol
Ole Mol (Y 9 ¥A) 0uS oo SoS jo0g oSS
» @b S S5 b (g n w950 )0 (o5
odls oals lis axdllas G (0 0400 5429 CD147 L
Ole Gl LHSPT70 (59, oolgils rals aS col
b ool sl yge55 ;0 CDI4T (0555
o a5 cl ol 5l S oS cul ol o Sl
O ylge Sl o HSPT0 (554 53 o0lgils ain
ol 33 CD147 ciio pulas L1,y Sl s sl Jolus
oSy oolgils aS Slaandl L oai_5,8 plaes
21, CD147 sy olis lo g Slgl,3 HSP70
Solez WS (oo Ghle pelais Sl lo gl
CD147 55 a5 cuwl ol ools ol (R) 0gd oo
So HRDI 5 09359 0= (idsSing i o 25k
oids CD147 yguw LiidsSog 4o a5 cow 1 E3 518
<G HRDI a5 el ool ylas L8 asdllas (YY) 5 ls
2® oo Mysil a5 b Lo e 58 S 5Sas
Ol sl oS paiw ,5 o sk ;0 CDI147 g 55
95 Dl pes 45 38 jead Glgi o0 (YY) 30 i
el 4 (358 (6l el G yb ) el (e
Lo gMe 4l s 4 Mo C57 sl g0 ,0 CD147
g ol JelBl (sl anlllae pols b calbe uS SWS
ol e U glee coss indss e o Lo
59 Sadlad as” adly ;o HSP70 a0 ol
Ol Ol pRolS v lawgio ol b selis
5 Okl (s 5o addllas ;5 (Y1) 05 5 o0 (et
odalive atew Glb s 4 e sloige (59, Ol Se
can 3l e 23l (03 09,5 ;0 HSP70 a5 wso,S
Dol g Ll e rals pl bl cdl il azan
Al U ol azan o FSSsy cnl 5o (el

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7640-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-28 |

Logido ol & Mive slase 5 (Soul 5 455 Jolie 1 &35 5 0308 10

C57 slage yo Joko 7,5 S5 pile 5Lty pnollie
)Jéj 4 6uJ‘)JL.J g o‘]A.(b Lcy)Lo uUa)_w L®) )L-A.A
435 S gy00e B, as g o9lS Gl ped 0wy 0
Logidle (sl )3 (gioal 5 o 5 Jolge i & wilgy

DS S8

P g podi

ol ol3l olRiils EMS aieS 0l b i oyl
IRJAU.M.REC.1399.008 o,lo—is b &indg yo 0>lg
pledl jo a5 ol 3l ads sl al —wg s i aloxl
5)5_.‘.; diloso—o il 6)&-““ )_.al:>- gL
Dg ga (S8

References

1. Schadendorf D, Fisher DE, Garbe C, Gershenwald
JE, Grob JJ, et al. Melanoma. Nat Rev Dis Primers.
2015; 1:15003.

2. Lawrence MS, Stojanov P, Polak P, Kryukov GV,
Cibulskis K, et al. Mutational heterogeneity in cancer
and the search for new cancer-associated genes.
Nature. 2013;499(7457):214-218.

3. Jones OT, Jurascheck LC, van Melle MA,
Hickman S, Burrows NP.,et al. Dermoscopy for
melanoma detection and triage in primary care: a
systematic review. BMJ Open. 2019;9(8): 027529

4. Jayaraj GG, Hipp MS, Hartl FU. Functional
Modules of the Proteostasis Network. Cold Spring
Harb Perspect Biol. 2020;12(1): a033951.

5. Hipp MS, Kasturi P, Hartl FU. The proteostasis
network and its decline in ageing. Nat Rev Mol Cell
Biol. 2019;20(7):421-435.

6. Thorsteinsdottir J, Stangl S, Fu P, Guo K,
Albrecht V, et al. Overexpression of cytosolic, plasma
membrane bound and extracellular heat shock protein
70 (Hsp70) in primary glioblastomas. J Neurooncol.
2017; 135:443-52.

7. WulJ, Liu T, Rios Z, Mei Q, Lin X, Cao S. Heat
Shock Proteins and Cancer. Trends Pharmacol. Sci.
2017; 38:226-256

8. Murphy M.E. The HSP70 family and cancer.
Carcinogenesis. 2013; 34:1181-1188

9. Min X, Zhang X, Li Y, Cao X, Cheng H, Li Y, et
al. HSPA12A unstabilizes CD147 to inhibit lactate
export and migration in human renal cell carcinoma.
Theranostics. 2020;10(19):8573-8590.

10. Fridman WH, Pages F, Sautés-Fridman C, Galon
J. The immune contexture in human tumours: impact

http://rjms.iums.ac.ir

wSLil jeie olge bfg ool anlid slaJoSdge nlo
SledsSse sy JUb 2l Sl ooy el ]
s L5 L LS 5 aaseisdls 455 oL S o las
collad sl il ol pailSa ok 5l a5
5 Jl— 0y e sl Wl Sla—us1 ST
olS aiws by wo sWlay 0B Jslo & xles
Gdro olae ool SO laie 4 co il e &5 55
ooliiw | (s i sl o Oloyd 5o JUb ey
slagle,s (ol (2)lse @l g |y Gl b 092
Sl b ol b (V) dos LalS ad ylbyw 0
Yol g JsSge i baw g5 Wlgs oo 00ds odnlia
Wleais glwlid jaim aS 0g-d sl oo JsSdge
a5 ans e Glis o b axdllae glaazily ol ogdle
@ a3 ISy 0e B —aebolen (o5l Sl o3
oaisS clill o iy 1alS 4 e 5)lo e 55k
C57 slagige 3 ok g)l5 (oS0 5le slatig pollie
Sl (o (b 0 Logidle (Lo & Do
435 (IS gym Byan b S 5 50 (sl Dl pel
32 sl Jole 50 b & e el (S
Siojles (oxbad e bl (Jy 090 Logidle Glbo
shol g8 abadi abbgo ainej cpl )3 ik (g
&l allae paiz (i il alie ol addlla
a5 a8 0 g, e LAl o e ol L
wyiigo pailalST slag S pma—al 4y 2
aS Sl 092y yole i jo 0 glacusgase
ol Baion )3 ladiged o5 olanl 4 Olgi oo alex |
ol @S o3Il b al e (glanllan i) 10,5 o Lzl
D (oo dlgiin o YU sladiges slaxi ;o sl Ll
L ol R o5 55 oo gty cpnimes
sl g p Blate gl a2y Jolse 5505l

258 plwl Koo (2o 05

S S Ao
c29bs Ol yoi aS oy lis bl Jiegh bl
olyor 4y glis Sliy poi g 4535 IS g 00 B, —as
D9 e Gl b 43S (ISl g 00 Sy ae
oo 25 Sl s ime palS 5 Ve gle S S

VO 3T @ el Yoy 15jly pSiibjs ogle alan


https://rjms.iums.ac.ir/article-1-7640-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-28 |

on clinical outcome. Nat Rev Cancer. 2012; 12:298—
306.

11. Yin H, Shao Y, Chen X. The effects of CD147
on the cell proliferation, apoptosis, invasion, and
angiogenesis in glioma. Neurol Sci. 2017; 38:129-136

12. Kuang YH, Chen X, Su J, Wu LS, Liao LQ, Li
D, et al. RNA interference targeting the CD147
induces apoptosis of multi-drug resistant cancer cells
related to XIAP depletion. Cancer Lett. 2009;
276:189-195.

13. Loshali A, Joshi B, Sundriyal A.
Pharmacognostical and Pharmacological Review of
Urtica dioica L. Research & Reviews A Journal of
Pharmacognosy. 2019;6(2):23-9.

14. Augspole I, Duma M, Ozola B, Cinkmanis I.
Phenolic Profile of Fresh and Frozen Nettle,
Goutweed, Dandelion and Chickweed Leaves. In
Proceedings of the 11th Baltic Conference on Food
Science and Technology “Food Science and
Technology in a Changing World”, Jelgava, Latvia,
27-28 April 2017

15. Catoni CH, Schaefer HM. Peters A. Fruit for
health: the effect of flavonoids on humoral immune
response and food se- lection in a frugivorous bird.
Functional Ecology. 2008; 22: 644- 654.

16. Koch, E. Extracts from fruits of saw palmetto
(Sabal serrulata) and roots of stinging nettle (Urtica
dioica): Viable alternatives in the medical treatment of
benign prostatic hyperplasia and associated lower
urinary tracts symptoms. Plant Med. 2001; 67, 489—
500

17. Esposito S, Bianco A, Russo R, Di Maro A,
Isernia C,et al. Therapeutic Perspectives of Molecules
from Urtica dioica Extracts for Cancer Treatment.
Molecules. 2019;24(15):2753.

18. dos Santos, CMM, Diniz VLS, Bachi ALL.
Moderate physical exercise improves lymphocyte
function in melanoma-bearing mice on a high-fat diet.
Nutr Metab (Lond) 2019; 16: 63.

19. Wennerberg E, Lhuillier C, Rybstein MD,
Dannenberg K, et al. Exercise reduces immune
suppression and breast cancer progression in a
preclinical model. Oncotarget 2020; 11:452-61.

20. Crosby BJ, Lopez P, Galvdo DA, Newton RU,
Taaffe DR, et al. Associations of Physical Activity and
Exercise with Health-related Outcomes in Patients
with Melanoma During and After Treatment: A
Systematic Review. Integr Cancer Ther. 2021;
20:15347354211040757.

21. Cassidy S, Thoma C, Houghton D, Trenell MI.
High-intensity interval training: a review of its impact
on glucose control and cardiometabolic health.
Diabetologia. 2017 Jan 1;60(1):7-23.

22. D’Abrosca B, Ciaramella V, Graziani V,
Papaccio F, Della Corte CM. Urtica dioica L. inhibits
proliferation and enhances cisplatin cytotoxicity in
NSCLC cells via Endoplasmic Reticulum-stress
mediated apoptosis. Sci Rep. 2019; 9, 4986.

Yvo

hien 5 (SLS ($5958 paye

23. Amjadi F, Javanmard SH, Zarkesh-Esfahani H,
Khazaei 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.

24. Hodroj MH, Al Bast N, Taleb RI, Borjac J, Rizk
S. Nettle Tea Inhibits Growth of Acute Myeloid
Leukemia Cells In Vitro by Promoting
Apoptosis. Nutrients, 2020; 12(9): 2629.

25. Ogata I. Prolonged exercise training induces
long-term enhancement of HSP70 expression in rat
plantaris muscle Am J Physiol Regul Integr Comp
Physiol 2008; 296: 1557-1563.

26. Peake JM, Suzuki K, Hordern M, Wilson G,
Nosaka K. Plasma cytokine changes in relation to
exercise intensity and muscle damage. European
journal of applied physiology. 2005;95(5-6):514-21

27. Tehrani zadeh TFM, Darzabi T, Hejazi K,
Nasery H. Effects of Aerobic Training on HSP70,
Liver Enzymes and Insulin Resistance index in Elderly
Women with Non-Alcoholic Fatty Liver in Bojnourd,
Iran. nursing of the vulnerable journal. 2018;4(13):1-
18. eng.

28. Abdollahzadeh Soreshjani S, Ashrafizadeh M.
Effects of exercise on testosterone level, heat shock
protein, and fertility potential. Reviews in Clinical
Medicine. 2018;5(4):141-5.

29. Doherty JR, Cleveland JL. Targeting lactate
metabolism for cancer therapeutics. J Clin Invest
2013; 123: 3685-92.

30. Landras A, Reger de, Moura C, Jouenne F,
Lebbe C, et al. CD147 Is a Promising Target of Tumor
Progression and a Prognostic Biomarker. Cancers
(Basel) 2019; 11: 1803.

31. Li JH, Huang W, Lin P. N-linked glycosylation
at Asnl52 on CD147 affects protein folding and
stability: ~ promoting tumour metastasis  in
hepatocellular carcinoma. Sci Rep 2016; 6: 35210.

32. Wang WF, Yan L, Liu Z, Liu LX, Lin J. HSP70-
Hrd1 axis precludes the oncorepressor potential of N-
terminal misfolded Blimp-1s in lymphoma cells. Nat
Commun. 2017; 8: 363.

33. Alinejad HTA, Saraf ZM,Mahdavi M,Shahrokhi
S. Effect of continues training on Hspl. levels in
balb/c mice sufferd tumor breast cancer olympic
journal. 1921;11019-280

34. Salehian O, Soori R, Mohammad hassan Z,
Ravasi AA. The Effect of Interval Training on Tumor
Volume in Mice with Breast Cancer. Knowledge &
Health 2014;8(4): 144-149

35. Wang RJ, Li DF, Bourne S, Wang RJ, Li DF.
Can 2000 years of herbal medicine history help us
solve problems in the year 2000? Presented at the
Alltech’s 14th Annual Symposium on Biotechnology
in the Feed Industry, Nicholasville, KY, USA, 1998;
273-292

36. Sandru CD, Niculae M, Popescu S, Pastiu Al,
Pall E. Urtica dioica alcoholic extract increases the


https://rjms.iums.ac.ir/article-1-7640-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-28 |

bogMo by ) Mive (sl sbge 3 (ol 9 33y Jolse o &35 5 (2 p03 5l

cell-mediated innate. Ind. Crop Prod. 2016; 88: 48-50

37. Avei G, Kupeli E, Eryavuz A, Yesilada E,
Kucukkurt 1. Anti hypercholesterolaemic and
antioxidant activity assess ment of some plants used as

remedy in Turkish folk medicine. J. Ethnopharmacol.
2006; 107, 418-423.

AR

http:/rjms.iums.ac.ir VO 53T A oyl Moy 15jl) pSaisjs ogle alan



https://rjms.iums.ac.ir/article-1-7640-fa.html
http://www.tcpdf.org

