Vesnu Publications

Olwol SSub 39 031D Alxo

WA 1l s & U

DOI: 10.22122/jims.v37i559.11865

WWAA Sddwl pgaw 54/ DO o slesb/ @iad 9 (w Jw

WAANY/ND sty & ,6 WAANVYS 3y gy gs,U

Comundg 390 93 31 (il Canows 19 38 43 3 (o gl S ASLI 1 (B 2 2 5319 (9 303 o Ok !

Ty s i dy 1 paddily el Bl ous

g 3 Ao

oS

HSP7, L Heat shock protein) bl 5 oyl slagasls p jler yes lopiin il s (ol Giagh abul 5 Gun tdodie
Gy <8l ) CpgyenSey Wl 3L (CRP L C-reactive protein , MDA |, Malondialdehyde SOD L, Superoxide dismutase

09)5 kb a2 p05 + (S 9 + Kiodl) 3)90 g (g yguS'9d + Miall) Anls 09,5 95 4 Bkl gk 4y 2l hge p VF B9,
Sty 3T 5l e el YF In Sogesl 6190 0,5 g (g9 atim )3 duls gy g 4BBd YO-YA loj g 4hdd/ o VA= VY e pus b i dus oo & (0405

G903l 9 SPSS l38lays 5l dmosly Julow (clp a5 plwl ()b pcdl wa el FA 53,8 by (p,5okSTe S ae Vo) pmanngygnS 9> ol «ipyes
A5 o2lazul Scheffe _.is 5051  One- way ANOVA

3,5 Jald 09,5 & Cannd D90 09,5 sy b MDA s e jialS 3 SOD g HSP7g jlo cize yisldl v go Lo (gilgn oy yod diin du 28l

Jobo (blis by Sy )b 1) 355 b 5L Jlaisl 4 cgbiallis 3 angouS'9d b oloyd j1 I (o859 Sl po3 sy oo L5 &) 26 oS 4ol

stiallis gy bt oyl (glom 8 (o3t 1S B3l

Cuonwr il 33 1y (ow il SBASLE I (B 2 S5ler ryed Gloydodey ST ly ods) i duj one (il (edle gl
VEVY=VEVY S(003) YV YA o lgdao] Sy 0a5iils dbno oyt g8 93 §1 (il

(A) a—sb_— (ROS L Reactive oxygen species) Jls O3S doddo

5 el Ol 4 (MDA) Malondialdehyde zl551 L & slagsban 3l 2 2 SRl Sl Olgr Camerr o o oS

Q) ol ol o 510S| el 5 A O a1
S0 5ROS 2l L el e (gtiadles dul b &5 ol oof 5l
MMQ‘MDM)&/_I@M‘W‘J}L% °J‘-:’L§j:’.)4ﬁuﬂ
Al Ol o A (suls oslse iy st 5 oae 53 O u
LROSQS.,\_Q-\..JJS:ACJ\;\J:J:@.(\')JJJ]J)‘)BMj)jMSjQ
gl V_..M;LQ: 35, as ansls ad sl JUMSM},_.T gls s
ot 3 S O il e T 8 s T eS|
D5 45 el (SOD) 56 yas donS| s goe s5lainS| 5T 6uwﬂ

Q) 3,13 5510eST gl ol o3 Jske g5 3 suds

5 S Jole s Ol Ol s (V) el oS STy 8
Gl o (35158 Ol sl 31 51 zis ol V=YY Oladle js e
el leys ot slagls 31 K ((DOX) a5 5S35 (Y)
38 o B eslinal s pe e Gla g5 F o Ol sl &S
sladsbn asl (Sl o slad s e € 95 55 55 (FY)
Sy oo dy Sl 5 Caaw Esl g s el B s ] L
S S el Ok glael o Sl Sl SG (0-F)
3 S e 3 e (a0l s (sl Slesz gt slaasl T

Gl S W5 s @ odes Hsb 4 camnss S 55 2e JIL(Y)

Olnl 0l g plo oy (S a5 09,8 okl

u|).£| A).ul;la WOhassle o&Kisls ()9 re,l.c 9 PN TS Goaiils ()9 6},],;_,.:3 ap)f bl =Y

Olpleolns o9 f:L.. Kisls PERRGWIY aj)f botiw! wah Led; ot :Jg;.m.o (SO g

Email: z_hch@yahoo.com

WAA Ll pgon (280 /004 (G0 5lads/ PV Sl Olgheol (S oSl aloes

VFYY

http://jims.mui.ac.ir

-uado ue sI siyl @

"pano Apiadoud si iom eulbiio ayy papiaoad ‘winipsw Aue

U1 uonanpoJdal pue ‘uonNgLISIP ‘asn PajoLIsaIun sywUad YoIym ‘3SUadi| patiodun 0y [e1aJelitio)UON-UONNGUITY SUOWIWO0D) ATEaI)) aU) JO SWIa) 8y} Japun panguisIp ajoIe ssaooe



http://dx.doi.org/10.22122/jims.v37i559.11865
http://orcid.org/0000-0002-1825-0097
https://orcid.org/0000-0002-2202-7349
https://creativecommons.org/licenses/by-nc/4.0

JSed g gaddila sadila Laal ouses

Crneaass 95908 93l 53 )y g iead (slaeald 5 (5398 (S Slo s S

33 am dayn /A LIS i Jloe L gsla (5 0lisles el 52
Ko Ay S S m 5 0 335 p SASTp S e T
GoF Sho s Doz 4 g O3 e S V0t bl 4 s
o Sole YA kil ol gl s s Loy S ples s S
S 5 s O 4 Y S b Ol 5 elS L (oo 5 5
3Adesls 513 055, mbe s Aol plnnt Gl ey s M a)
Gl s s g3lwe 3 58 Bl (gaz 3 AL Glad 53 e
225 O3 e Sheslial b ks se sla partle (g 1Sl
Al e ) Lot wstla g 5l S oo Ver TSl ey s
(pH = +/A) Tris-HCL J s s ¥+ NaCl J, = Ls \YV)
Ja oV Js el a3V NP 40 a5 )
¢35\ (PMSF L, Phenylmethylsulfonyl fluoride)
AEBSF S LoV er 5 cnllly i Jsn oo +/0 (o)
S 55 4 is 1D el s 4y Jplome 5 AE 0555 e
e uy RPN - P T I EY S P RSV UL i JUF TR W
Jrime Bt lesl 4y St Sl eslinal Ll 35 50 gla el
i35 3lCRP 5 MDA HSP7 SOD o gl a3 S
osliul U (ELISA) Enzyme-linked immunosorbent assay
A eslizal OWIT 528 ZelIBio o5 i el slacs 5l
e Sl 5 ke &) g0 4 Laols (sa0m ile/ (sla ts,
SPSS 18l 5 3l ¢ ool ol sl ol owi (51 5 rlons
5 (version 23, IBM Corporation, Armonk, NY) YY gas.s
s ) ol 5 s oslina] One-way ANOVA (g Ll ¢ a3

.,\.\Lwﬁjlz): L;)‘QJLMCEMQ‘};&@P<~/~O

asy

S dm ol edl ) Jsd 53 S rasy 5l ol = el
o5 05,5 i il Qb S S 8 e DOX (U
534S ;s bolan ol OLE 1) (g)ls sme oslis Aali o5 S 4 S
S 3550035 (54,5 3L 53 HSP7p ol o esls 0Lis ) IS5
Gl 4 ls (6o ;3 VV/A0 Sl e 53l cdal 05,5 4
ol e e Slsa el i T Gl e e 4 (P> /0)
555 05,8 35 30 semad denSl g olie 53 (Sdo3 Y1/ s e
MDA s cizman (P> /00) ol o dals 055 4 S
daldop, 8 4 S 350 058 55 85len o ed aia ¥ LS w
aw Gl (P> 00 0) coul anils (g3 YN Jls pae JhalS
g p3lde (Ao )3 VYD alS 4 e (g5l g o 05 axdn
oalS el bl sl ol Aali o5 S 4 Cund 5550 03 S C Sl

O USe Y Jsde) P> 0/00) ol 0355 Sls o

S by Sl 4 Ol o 0k sbs el Ko

ssb 4 HSP 5,5 Ll (HSP L, Heat shock protein) L. $
Ol 2Ul5 o8 S o Joo Jsho cBlim (slagis s Ulse & Jyons
(i ST oyl 31 30 Wil g e HSP 0Ly 15 1, Jsho o 2
S s Dl et Jlesli ol OF) Uil oSl s oLl

Coglame 3y oty o3y amr g aS Cl ghidr Sloys gla B,

o S 3l Sl el 2l aS (Blad il 0350
Solge Sl Sl (Sl 2l Oy (oo e Gl e s 55 5
o Sl 5 5ol S (6 essn bosis 4 silsn Dl el iy S s
Ll o o5 Dl el s e SLA Olides AL e Olalle e
OF) das 51501 ST T glan 5T s s HSP sl
5 S i S OV, s 0585 (Sl lal
Ol slaise Sl 5, 1) Slai=s DOX Jslo oo Oleys
Sl o3 3l eslial b ta sy cpl 5 ol s oS Llesls el
33 s 0B gaallas Ll (Ve 0 F10) Wlandls AST 3555
oy b LS e mad  63lem op et Oleys i U L alal
55 Sl Sl a4 5 b gy ol 518 3l dadle sla i se
Sl o5 Olays i U s Bda b ol saalllas e ol

A el Sladlos 53 ) 38 35 5l 25U (S50 Cope i S350

w995

35 5 e e e VP kit (500 5 o g5
el Y e a5 ol =l sl 3l asle Y Wistar
05,5 334 Ll 5 yb b gl Lo (5134 oKt
Ot 9038 93+ L) 3550 5 (G55 38 92 + diadls) sl
Ll 5 5 pedB a0 e ¥ s g LS e (a8 +
Cogby o, S Sla gam s VoYY Gl b o 53 ol
Lol o aelia VY b/ SOLS (st o 5 des s YO-00
LA K 11 5 O wsll gz

(el bt Sl Sl 8 s el sl
LT 0l 5 Sl (5 llad plol (o b anin | ke 4y a5 g5
Co o L Od s 5 by oy aader O Lels loal gl s
G4l g5 adds 0V Do ay 5 dooys do ol 5 4ddy e O-A
Cole,s L OB s (o G O3 Ul G0 O3 Jals s 53
rm e L 5 YOT gy ey Oy 4 L 8Ll Ll
S ded 0 0 wds a5 aia T Dde 4 Aldy 2 V0V

ENNRCISW § SFNT L3 P5) DP Iy RPN S LYICR Pt
3ol (55l 5 S 5l (5913 ((VF) 0 6 ki o 5T ol
G=b aS Ul 2ol 28 EBEWE Pharma g3l s,ls gl 8

\PYY WAA il gon (28 /008 (G0 ke / YV Sl — Olghesl (K5 0SSl aloea

http://jims.mui.ac.ir



JSed g gaddila sadila Laal ouses

Crneaass 95908 93l 53 )y g iead (slaeald 5 (5398 (S Slo s S

Cx’.‘é"gjg}.L_J.Lﬂd.:b‘,]l.aLJUMa.L:»S‘AyadLﬂ;sSJJO{SJﬁﬁAuﬁ)LgJ»J‘fd‘}agi@@u.\ J}A’

dalis 3, pe glaes 8 55 4, il C Kusly

F P 3390
f/f /oYY YA/ YNV
3fos ¥a/54. VeO/ AR VAE
VAR M/FAS YY/AY £ Y/A0
+/YYO +/440 Y/OVE VW

o Sl & o 55 S 53 Jam 5 03 A 5 51T (e IS,
23t QeSS 0 o pL2S glad]
GLa0lt S| 5T 5l s CILLA X)) 35t Jske S0l
L s ahs ol Llan g (LS el 51 ps gl (o g
iy 15 o gt il (e 3 (ST ST ps tals
A5 03 ST el Wl a4 (V2A) 358 e s 5
51y e 5B ST BT ek sl Gl -l i
L gildes a3 DOX 51 56 Sl slacanl ganw s
A e e 05533 G5 oS 31 0L s xS Sl
55 Laolaeust =T el ials s MDA o 53 3 Sl
VYY) Gl ol il lacily

5 a8 G O s sl rass oS ol se s U
b o 5 GAS (A a2 ) (S3ln Sl el (5 s e
S LBl Ll o(YY=YT) dlosls (2,158 s 55 S 53
o o D o5 S (5l 0 a3 61,8 o A g0
LLYY) 3,0 555 Oleadlor (g sy @Bl 53 e )5S 95 51 LU
o S lST s e o T el L Bl s s ol
S les S ke |y gl s b i (S Dliied (G ol
T lad sty dd s Sl sl L ol e 355 e Jlaz>
i3 ST ST it S 5 A5 Ol L3 ol 5L
AT oS e o 1 OF o llaals SUT aS ms o & Ll
i 3l Sl el (Bl S b 5 gl el (Sl s
13 3y g e 9 3 S 93 31 ol ALST el il s
o Ceslis ol 1S e b S5eST Sk S A5 S
S S W5 e sladaly 51 5 2l 53 04 ST 1 ezl
Gios A e Ll e S e S Bl Jlb S5S]
ol s s s das o il 8l 1y 05enST G ae Sal
Al oo S | olS)

HSP Laxli ol s 4 pasli ol oy 505 (S5 )
St e el Slp et 1 GoliS () (ST AL

0 el ol &lpldamwﬂﬁéﬁf@ e e e

YENQEY A NgIMY) b 5 oS 5i 555,
AF/QF £ o/FY U/MQ) 35 yoms 35S s g
OV/NA £ Y/ (NM/mMQ) 54T g3 & Jle
FAY £+ \/YF M/9)C ey o5
*
\Y-
‘\\‘/‘\\c
N
A OVVA 4
¢
fooYf/ve YA AT
v. - F/AY YOV
s s ;
& o <O X.j, N o N X.jf’
/\Q SF 3 SF N SF I "
S Q S O (OSN
S & N S
§ ° ® ©

S S pSs s olie e Sl sl 5 Sl amlis N JSE
5 (MDA) 15Wigs &l (SOD) 56 jams St s (HSP70)

.\.&LJ«}J)}A&LA:}J;&Q)CJL(CRP)Cflﬁsbu:ﬁ}ﬂ

o

s Ol i Sl a6 ol Slallan 5 s 5 3 (G
S S el 0 OF S ey 28 5 3l
el el ol Sl Fige S0 D3 2 g S 53
05 S0 S e Yo G Sl ey el el
3 M) s I35 03,55 o s o 55 53
LS ol e (63l5m 0 ad a2 a5 4y 3L ST
3 PMeeST s I35 s e 55 5S35 e DS (60 50~
ialS 5SOD S HSP Jls e il 3 b 5l Slst
Wliwlie Dol Lt CRP Jls e b 2alS s MDA ls e
o 5 S s ale Gus 5 L glacil ol
sl il 59 1y e 95 505 35 51 o glbas @Lﬂm.u__.buq,.ﬂs

(v=14)
S I AL o asas 55k 6 S 00 slasl S S
053 el gl s ol s St ST 5l ol
22 54l e O3S 5 e 5 e 53 s 5 4 oS ol
oS Jslas 85 05,8 o 3 s slasl 51 5V s sLis
b e Gl St w5l e pis b b s ROS Wy o
) 55t e 5l Uy ] sl (S350 s i1

WAA Ll p gon (280 /008 (Go5lad/ PV Sl Olgheo] (S5 oSl aloes VEYE

http://jims.mui.ac.ir



JSed g gaddila sadila Laal ouses

Crneaass 95908 93l 53 )y g iead (slaeald 5 (5398 (S Slo s S

D52 80 Ohsd SSlsn (el aman P 5T Olgs iy Jl s a
MDA sLajaxls Ol is , DOX LA 51 o3 55 01,5
(GPX) 3lauS1, 0455548 SOD (NO) LSt S o
Aty S ol o la i 53 CRP 5 (IL-6) £ .5 5
23535 35 G5 313 O 0T (s alllas ga o
CRP 5 MDA jls xe (2ol sl 4 jzeis o S 5kST0 S o Ve
G5 s ot s o, S aglis xS et s
2 e Gl o 0 S ST S e Yo ) 55 50
23Uis 3 s me 2aLS 5 CRP 5 IL-6 NO MDA -l .
63 Qlizes (YY) us ol + sl 05 S L anylie 55 SOD
St g il Cply ol Ol pod (gl o) andils Ll 50
S (N 545 e cilises slacosl ,s DOX I b
Sl i o5 oLl O s gla il g5l by 5
S is LS (oS e 5, Shas 55 g Sl S|l
(YA=Y4) Cwl HSP (sl 51 VU Ol 5 seband O ol eS|
e AT e L Rt
(Y &S fds oo 5k 4 DOX 51 L3651 A5 |
Sl el Olass i Al seslns ol (S s Olgs
S S il 3 ) el Gl LS Sl S
Jlazl a3, by el Gl &8 S Ol oo a3 50 53
32U e 3 ST as gla T e (a5 Gy b 31 sL
ol 5l S~ s AS e GS o et )5S 53 Gk 4 Olajs
23 s 8 3K s K ssle e e b Ol sy S
Slres ;S (sl 055 4o s 5S35 QU I 20 e 2l

en Sl 55 (5 a8 ST BT pls 5l 4 Asl e ol

S108 g ;S
syt gla SaS bl as Olasle o8 iils iy slss )
IR.UMZ.REC.1397.042 Y| J_S 8l oo

238 o Sl Kl

References

1. Wynder EL, Hoffmann D. Smoking and lung cancer:
Scientific challenges and opportunities. Cancer Res
1994; 54(20): 5284-95.

2. Bello B, Fadahun O, Kielkowski D, Nelson G.
Trends in lung cancer mortality in South Africa:
1995-2006. BMC Public Health 2011; 11: 209.

3. Carvalho FS, Burgeiro A, Garcia R, Moreno AJ,
Carvalho RA, Oliveira PJ. Doxorubicin-induced
cardiotoxicity: From bioenergetic failure and cell
death to cardiomyopathy. Med Res Rev 2014; 34(1):
106-35.

o= Sl s G35 035 Ll sy bl 5550 05 5
Olge 4 SOD (O3S ol s 55 48 Lidiins (F b
3l i 3T gl JSGsl, Gl (gl o sl 55 (S au i
Cl s Vo 5l e 4 O5eaST G me )31 (YF-Y0)
O, Il (go ey 513 s 050081 0L o o8, YU 5 ol 2l
02y Gl SISl e IS0l il o e (G Sllad Ol 52
i JLSesly ol bds crpe SOD 5T (0l cnl 53 2358 00
3550 (Hp0) 51anS1 5 035508 ob a5 Fkns 53T I3l
53 S0D Ll i 53 58 eeedh 52w SOD ¢ Jos ol sl 5
e s odB dlacn ST e ezl 5 ad sl 5l sles 28 503
ASCENSA0 ataly 1l 53 55 g0 5 25505 et @ el 2
g e azin V¥ a8 sl Ol 35 ganlllas 3 OSSen
(et 5 95 58 53 LA 51 26 MDA )58 Lgs
() 45 SOD s (g ol 5 V/0 350~ il 58l

Olge 4y by me 3w il Gl 55 s 4y &S HSPs
mdudfu@éﬁgﬁjm@wgpdﬁoug&
o Sl s gl 5l L Obeys dhex Sl a5 (S50 5
WS L 1 3 Sl Sl s b dias e o3l Wad b
CiS Ol 5 o canlllas ool 5l Gaseie Samd S Olgs 4 (YP-YA)
Ao e Slea (S e et s )5S 93 Giu S S
el ol 53 0T islowe ol 31 2l531 s HSP o5 20l 530
et Sl s L o8 55 mmm 55 5 53 51 (AU (L
o aS o)l Sl en OLGa 5 ASCENSan i 5 OSes 5 Ol
S ol alS g Sla e e B
YY) s S o Ll e 55 S 53

el 5 s oS (93l pad b Olass ey O 0 e
ol ol e 2aLS 5 ST e 35 0
Glaiasiy slaasl buams ool &8 3,108 o, 3L MDA
sLiendr) ol,Las s Carvalho (YY) oy, 5 esl3,Ladllsd

=3y 5 e3l5sladl gl i sed Gl sl 035 e (VF) O1)S0n

4. Kelleni MT, Amin EF, Abdelrahman AM. Effect of
metformin and sitagliptin on doxorubicin-induced
cardiotoxicity in rats: Impact of oxidative stress,
inflammation, and apoptosis. J Toxicol 2015; 2015:
424813.

5. Marques-Aleixo I, Santos-Alves E, Mariani D, Rizo-
Roca D, Padrao Al, Rocha-Rodrigues S, et al.
Physical exercise prior and during treatment reduces
sub-chronic  doxorubicin-induced  mitochondrial
toxicity and oxidative stress. Mitochondrion 2015;
20: 22-33.

VFYO WAA il gon (28 /008 (G0 ke / YV Sl — Olghesl (K5 0SSl aloea

http://jims.mui.ac.ir



JSed g gaddila sadila Laal ouses

6.

10.

11.

12.

13.

14.

15.

16.

17.

Kirkham AA, Davis MK. Exercise prevention of
cardiovascular disease in breast cancer survivors. J
Oncol 2015; 2015: 917606.

Machado NG, Baldeiras I, Pereira GC, Pereira SP,
Oliveira PJ.  Sub-chronic  administration  of
doxorubicin to Wistar rats results in oxidative stress
and unaltered apoptotic signaling in the lung. Chem
Biol Interact 2010; 188(3): 478-86.

Ertekin MV, Kocer 1, Karslioglu I, Taysi S,
Gepdiremen A, Sezen O, et al. Effects of oral Ginkgo
biloba supplementation on cataract formation and
oxidative stress occurring in lenses of rats exposed to
total cranium radiotherapy. Jpn J Ophthalmol 2004;
48(5): 499-502.

Rezaeyan A, Haddadi G H, Hosseinzadeh M.
Evaluating superoxide dismutase (SOD), glutathione
(GSH), malondialdehyde (mda) and the histological
changes of the lung tissue after y-Irradiation in Rats. J
Fasa Univ Med Sci 2016; 6(2): 235-45. [In Persian].
Sadat-Hoseini SK, Dabidi Roshan V. The interactive
effects of two forced and voluntary exercise training
method and  Nanocurcumin  supplement on
doxorubicin-induced hepatotoxicity in aging induced
by D-galactose. Tehran Univ Med J 2017; 74(11):
807-16. [In Persian].

Noaman E, Zahran AM, Kamal AM, Omran MF.
Vitamin E and selenium administration as a
modulator ~ of antioxidant defense  system:
biochemical assessment and modification. Biol Trace
Elem Res 2002; 86(1): 55-64.

Molvarec A, Prohaszka Z, Nagy B, Kalabay L,
Szalay J, Fust G, et al. Association of increased
serum heat shock protein 70 and C-reactive protein
concentrations and decreased serum alpha(2)-HS
glycoprotein concentration with the syndrome of
hemolysis, elevated liver enzymes, and low platelet
count. J Reprod Immunol 2007; 73(2): 172-9.
Ascensao A, Magalhaes J, Soares J, Ferreira R,
Neuparth M, Marques F, et al. Endurance training
attenuates doxorubicin-induced cardiac oxidative
damage in mice. Int J Cardiol 2005; 100(3): 451-60.
Lien CY, Jensen BT, Hydock DS, Hayward R. Short-
term exercise training attenuates acute doxorubicin
cardiotoxicity. J Physiol Biochem 2015; 71(4): 669-78.
Kopalli SR, Won YJ, Hwang SY, Cha KM, Kim SY,
Han CK, et al. Korean red ginseng protects against
doxorubicin-induced  testicular ~ damage:  An
experimental study in rats. J Funct Foods 2016; 20:
96-107.

Ashrafi J, Dabidi Roshan V, Mahjoub P.
Cardioprotective effects of aerobic regular exercise
against doxorubicin-induced oxidative stress in rat.
Afr J Pharm Pharmacol 2012; 6(31): 2380-8.

Dolci A, Dominici R, Cardinale D, Sandri MT,
Panteghini M. Biochemical markers for prediction of
chemotherapy-induced cardiotoxicity: ~ Systematic
review of the literature and recommendations for use.

WAA Ll p gon (280 /008 (Go5lad/ PV Sl Olgheo] (S5 oSl aloes

Crneaass 95908 93l 53 )y g iead (slaeald 5 (5398 (S Slo s S

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

Am J Clin Pathol 2008; 130(5): 688-95.
Letchford K, Burt H. A review of the formation and
classification of amphiphilic block copolymer

nanoparticulate structures: Micelles,
nanocapsules and polymersomes. Eur
Biopharm 2007; 65(3): 259-69.

Mohamad RH, El-Bastawesy AM, Zekry ZK, Al-
Mehdar HA, Al-Said MG, Aly SS, et al. The role of
Curcuma longa against doxorubicin (adriamycin)-
induced toxicity in rats. J Med Food 2009; 12(2):
394-402.

Kumar V, Abbas A, Aster J. Dependable, current, and
complete, Robbins and Cotran Pathologic Basis of
Disease. 8" ed. Philadelphia, PA: Saunders/Elsevier;
2010. p. 60.

Blech DM, Borders CL. Hydroperoxide anion, HO-2,
is an affinity reagent for the inactivation of yeast
Cu,Zn superoxide dismutase: Modification of one
histidine per subunit. Arch Biochem Biophys 1983;
224(2): 579-86.

Zolfagharzadeh F, Roshan VD. Pretreatment
hepatoprotective effect of regular aerobic training
against hepatic toxicity induced by Doxorubicin in
rats. Asian Pac J Cancer Prev 2013; 14(5): 2931-6.
Zolfagharzadeh F, Dabidi Roshan V, Hajizadeh M.
Pretreatment Effect of Threeand Sixweeks Aerobic
Exercise on Acute Doxorubicin-Induced Hepatic
Stress. Olympic Modern 2015; 1(2): 117-28.
El-Sayed M, El-Azeem A, Afify A, Shabana M,
Ahmed H. Cardioprotective effects of Curcuma longa
L. extracts against doxorubicin-induced
cardiotoxicity in rats. J Med Plants Res 2010; 5(17):
4049-58.

Gibson OR, Mee JA, Taylor L, Tuttle JA, Watt PW,
Maxwell NS. Isothermic and fixed-intensity heat
acclimation methods elicit equal increases in Hsp72
mRNA. Scand J Med Sci Sports 2015; 25 Suppl 1:
259-68.

Powers SK, Duarte J, Kavazis AN, Talbert EE.
Reactive oxygen species are signalling molecules for
skeletal muscle adaptation. Exp Physiol 2010; 95(1):
1-9.

Dabidi-Roshan V, Rahnama N, Abdi Hamzehkolaei H,
Fallah Mohammadi Z. Heat shock protein responses to
eccentric weight or treadmill exercise in active young
females. Sport Sci Health 2009; 5: 75-80.

ShirinbayanV., Dabidi RoshanV., MahjoubS. The
therapeutic effect of endurance training on adriamycin-
induced cardiac stress in rats. Iranian Journal of Health
and Physical Activity 2013; 4(2): 8-17.

Lee Y, Kwon I, Jang Y, Cosio-Lima L, Barrington P.
Endurance exercise attenuates doxorubicin-induced
cardiotoxicity. Med Sci Sports Exerc 2020; 52(1): 25-36.
Lee M, Cho HS, Yoon KJ, Lee W, Moon HY.
Exercise-induced changes of gene expression in the
cerebellum of aged mice. Biochem Biophys Res
Commun 2020; 521(4): 952-6.

nanospheres,
J Pharm

\VFY#

http://jims.mui.ac.ir



DOI: 10.22122/jims.v37i559.11865 Vesnu Publications

Journal of Isfahan Medical School Vol. 37, No. 559, 3™ Week, March 2020
Received: 01.06.2019 Accepted: 15.02.2020 Published: 05.03.2020

The Effect of Pretreatment of Aerobic Training on Some of the Pulmonary Stress
Indices against the Toxicity of Doxorubicin

Seyedeh Zolaikha Hashemi-Chashmi'”, Valiolla Dabidiroshan?

Original Article
Abstract

Background: The purpose of this study was to determine the effect of pretreatment of aerobic training on stress
and inflammatory indices [heat shock protein-70 (HSP70), superoxide dismutase (SOD), malondialdehyde (MDA)
and C-reactive protein (CRP)] induced by doxorubicin in lung tissue of aging male rats.

Methods: 16 male rats were randomly divided into aging + doxorubicin (AD) and aging + doxorubicin +
training (ADT) groups. The training group ran on a treadmill for three weeks at speeds of 15-17 m/minute for
25-39 minutes and five sessions a week. Subjects received doxorubicin (20 mg/kg) 24 hours after the last
training session. The biopsy was taken 48 hours later. Data were analyzed using one-way ANOVA and Scheffe
post hoc test via SPSS software.

Findings: Three weeks of the aerobic training only resulted in a significant increase of HSP70 and SOD, and
decrease of MDA in the lung tissue in the training group compared to the control group.

Conclusion: Doing exercises before treatment with doxorubicin appear to be effective in elderly people,
probably due to changes in the protective proteins of the cell in inhibiting or reducing oxidative damage.
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