i dlis
)] /

2190 S g0 98 w9 g guS 99 3 (Wb L sl ) (Soliw! (33 303 (slo 38 i 1 31

3B W 99
TS dilow ¢ * g 5 Gd cool (I3 ¢ o i

Ol o s o 351y ST oS5 5 (555 095 )
Ol elhbjle e ylya5ke ol&uisly o Saucian 5 0SS ¢ 559 (555092 48 05,5 —F

Pars Journal of Medical Sciences, VVol. 14, No.1, Spring 2016

soSs
P e Slaige 48 €8l B 5 gloS Sob gy polie Sl elital (505 &Sy b ol il | Ban 2400

Dt Oy geS 93 3B B2)F (2

0203 09)5 D el (3505 g S sloogyS d (Bolai ysbs 4S 39 5 alpre hse o VY Sl timgly ol ()lel amale 23U g
BAS el (lpog)S 5 4 (Dol jebods 55 S yeT sloog,S (cnyed 0990 (L 5D NAD e glatin (i 5 dw (o yeT 09)5 93 4 395 3
A 525 gl 4 a0y /A o g 2y Sk g p)S e Vo g Ve (6o 593 b g ygnS 93 03 e p BT 3l el YF €3S ) Ly oS
b g 5ol S Bl b Sl YT gy & a8 <l YUK g plo)S Sl B (i

B P/ 1) 15 013 b Sy 09)5 b s Yo Cpmmanng 93 [55S 09,5 13 ale)S Sod (nBgp polie line iuljil lBABL
Ol [ o3 latin i g dw (sloog)S &) Cand JYBI Joliae (uljl sl (sltin (i 5 ¥ slagy po5 5l o pS9kS 2 25 (e Vo 59
(ofoeN g ol oo ¥ b el plp cudy ap—)lade) Wi

3 Bl o pmmngonS 9 (59,3 By 5l Jb ©deoligS 5 teyle tolitul Ol ped dile ag)ld pt (slmogud | (6 pSope 35 g0 AT
Wiy 3)509) S gl 5 Wl g 5l (236 08T (39 (e e Sl (pialeST eyl (I g (e la)lgile Rl Gk

Par J Med Sci 2016;14(1):45-54

ol Jo 3 a8 e by S by ey S
SUIFL Y] 83L Gy g95 cnl sl Slop b9y (2555
e S layges (Sadyy > 3l Sloy oy,
il gly (oasie oy wus gladyaly U cul o

Db (g M Lo b
ool 5l 0,5 oo B odlatal 3y90 Slojs (glasegs
Slawlio [§ 8] Cosl gy pb 4 S0 sl
u“"L’ ué)|5.c cde 4 ")up).w Ao d?)b L’)ﬁ‘ )'| u...JL odlésiwl
29 Sbgemd)lS (hyiaS Jold 5 Cunl pAbcaSy it

25 )18 o3kl 3)50 (g 9S> (o3 Sl S Sl o

2l ool g 98 93 VB ¢ olo)S Sod (159 35S O 319

L PR
ol oy (Boye —( B sbgilen Sl an oy
5 8 o8 13yl 3 1y sl & el (lacslon
S lopd WY Lo yd ol pdiie slaylol olwl g sl 00l
cols lodpslios el apSeen 1) S
2o glaghs ples Ly o cul ol ) S lSiagy,
O 2Sles & i cow (Sl S L (9095
Sl e pis S a8 ] winde )3 b o) pll
i b olie b Glel iy pen 4 ol 0 Gbjem
@ e Coli 3 &S Gl a2l e (ol Jelgs
B ol ply a8 gl ede a8 oy
@9 Cwl b sl Slopd $n 5 Slepdend S SSSg

559 pole 5 (ShCun i 0aSWl —olKd sy =yl = 85 5ke 1 Sl ¢ e 0y o)

vdabidiroshan@yaho0.com: gyl ey

S 2 VWAD/Y/YY: o s

SANITIOND A = VIVAYFYY Y ol el

DRATA RIS WAF/NYIY el s



mailto:vdabidiroshan@yahoo.com

S 5 Jlox wind

2 solaiwl oy yed loyd iy <l il

Olyeds Blgi o plaio 5 bawgie S L (a5 M3 (LS
90 Slow iz Olepd by xSl ln e )l
o pols imgh lae cpl pled L [FY] 5,5 )))8 eolawl
Spnly S lgisdy el plate Sl yes blis 3 sl
» mef g il lajes W51 S8 Sl i
Cuol (glojl o0 a8 (605 Cungoune b oo (sl yadli
) ol 48,55 51,8 () Kimgy 4293390 (55 (y93Sb

23 558 ()3 )90

SLRTY
Sy (o ige g VY Jold ol 3o g )lel dnele
S g nped slaog)S 4 (ol psbody &S 592 09, Fe
WlEgd slaog)S CJB jd gundiwd gy Ad gaodiwd
b edd yo 1 (olal ©jgoy  J5S 5 (05 09,5) i
Dhge S p)S Ve (Sig SHB]) w4 S35 (Sjg ol
slaog)S Lad 3)ly JHUS g (nyed slaog)S 3 g ol
Slaia G 5 ¥ uyed gloog)Snj 4 055 wgiar (e
Onped didn (hS g dw Jold ol (haghy (el S5
5 48> 3D yio Ve UV Gy b dtin )0 duls 0) _olaiuwl
sl 51 J8 i Ll b ige lawss (4d8d OF B YO e
pLol o0 b axin S e & bagdge] guyed JSUg
e Jols il acby s Lal bS5 g g, el
b g 4> p yie AL Sy b (g3 9 (58 ol Ay
Sl Gayed doliys g 4ty Vo JIO Gie gly 4y
09 GBS P oy g Jeld (S5 g (ayed 095
Jol widn aw )3 (pyed Gde &S 3 (BN ohy cud
2oy VWY g e b 4dBs YO-YA o () als )
Caley b okigyhn Cpgods (nyed (pl e 05 2] i
Ao D (pped Do dSgeeniay cdl sl Ladlal ol
YASY e o g b 4By Fem0F (o (¥ als yo) pod atan
P9d Al duw £9yd )3 &S Oygo iy S JLd i p e
9 00> daldl Dgd 1 sed ¥ dls e 4y (cldian yiid 09,5 ¢y pod
4 ) abye silen (ol win dw (505 09)5 o b plojen
Gyt Ll atin > s gy daby ol Ay e
Gdo 4y (Sl po dudlr o gl )3 b dgeil s (25 )5
Oy Sl e g 0290 ABEY o V Gy b g S Y
Casywdy 488D p o Vo dddd jo gl 4y Jlaidyee Cao pay
als o ol jo G (0,8 Dy (gl b 03938l 5,5l
b sl pials weSae psbodr o35 )l Co s (G ped

ool P o plicewl laplul JI (S lse
3 o Cungomns 5 08 ol Ll Zhlae pang oS g
b A AV] Conl g yquS 9> (Sl (5)l5 o5 Jgese
byl glacdl b (gilujl 4 B LS 45 (o329
dbo,;.lb. uJ9 | L;J.,f L5L§J9J‘“’ L;}L»o)b.p 4>)> b )95
gslg?; L.ALL J.J‘}: (P O 9)9.\459.) &S Col ol ,a}r.u.uo
b g o8 sl 395 (silusl wuld > (oo 52
Copogomne Clde (9 Sede &5 duyoo Hla 4 1 cnl 2529
b Jlé @3*“5‘ dlwﬁ ~\J93’ S Jmd e ul@' & gy

‘j‘W'x. owbsf‘f 5 )'\/W ‘}LM.> -\..wS D pg cullad
oo D9d oo B peling g 00l yialS DNA & dods
3 o6 G (b o o 380 20 £gd90 ol
Gl lape igluST oyl bl b gy gaS 9>
0B sl Sl gy 5 ()l a8 bl I [VVAYAY]
5 bS] Glowwl 4 pxie ohga & Wb 1) 38
W (Sylows w850 &S 0 K00 slaplsl & doluSTye
b ablie (sly 5)ely 95,0 ST gyl (] B9 oo 55
@ Wl Wlg e G 1o lag)s WS epl ls ol
S psbmen 9 33l Codl g Cubligg dgne 3 (2l
booasl awsh U7 odlgls g Mawe oLl o 5w cusS
5 b Capmgone 1 331 sl S0l g5l s jaseie
2 b (6 Sy polatedy (lise (gladnl g9 9
Ll °'\‘:’L§‘°))'3 Gl 01@9): Ja.wy ‘_j )l udwl.: LMT
B3 25 sl o0l 1) (S plate clld (ol i
Ot il 3L VWYOYANF] Wlo,S 5 yme (Sl 5T amasns
Sob oign Jed 3 o 2 b laglinsl sl 2> )
Sl Ao gy Ugeusd ST pgw g YL (olo)S
Coto oS b By Ol N olSdssk
ooy S5 jsbimen g (BT (] cloelSio
Sob oefisn wSeps pisnl o Cul ab et
2 oyt pbol CBle 35 (HSP72) 70KDa  slo)S
Sob lie GIPl nl g w300 &) (B Alde sl ol
ol ol wogdedy [¥] ol olyon oisluST oyl (o yme 5
ldlas 533 gow J) [10] 555 b S5emS] claaisS

A0 )l S5 0lasds ()l 093 o)l (S 3 pole aloe
&



S 5 Jlox wind

2 ol el leyd i <l 3l

JEsl gy Nas eaytle 4ddy 0 490 Aere Gy
Jdosigaso5 b oolitul Sis ol ool 4 ladiges
plsl Y1 Uog) 4 VB 5 gleS ol alSilol

b S
s sy hrog ol 5l el sodls (5)glaex 5l e
093l 5l g oy SaSly 5 6350 slopasls s
I leodls @jg sorm ewop lp Byl — B9)SgelsS
doodly @i (9 Jloy & drg b b odlitul Jloy mjes
5 4oy il Jelow cpgeil Sl )lel Jibsiganios sl
J S p Sglis ey pglaied (S s (3]
ol (yimgh ilise (slaog)S (o laidyge sbyadls
SPSS Jl38le 5 5l oolizl b (gyle] (sla Juloxigas o5 plos .0
o0 S bl bl (yloline Yo i plocl VS s

basl

95 2l Sod ouign plie 4 byye ol V Jyi>
e U5 |y gy cilises (slaog S )3 &S el YIS
i She Cwsl Gasuie V Jads 0 a5 48 len
big Ve OmngygnS 93 =38 09)5 )3 (alo)S Sod (g
Ol — S 098 4 Cawd 2 S5kS n p S ke Y-
P & S5 09,8 ) Gl e & canl Bl ol
(CIDXR20) Sils (ynrgygnS s> il pyS kS 0 p)S oo Y+
dg yblas (CISAL) Gl 35 b JpiS 095 4 s
Gl iy & wizan (+]o0) b Casl ply P lako)
bg Y onyed 09)5 50 (2le)S Sgdb (g e ZYA o 7Y
—JRS 05 4 Cuns (EXISAL) ol —platin i
03V Hlged pd a8 job led aS" A sdaliie (CISAL) (b
@ P —ylade) g5 bline (glol Lld 5l Liol5al ol 34 0
(IAY g AV b casl ply s 5

GF 9 Silgp owped din D5 ¥ lpl S0 (ggw
el p)SohS S ke Vo9 Ve lajed b mung)guS >
Slog)S 4 Cund (2lo)S Sod (g plie I
5 (CIDXR10) p)S ol 2 p)5 (oo Vo (g ygus 93— S
(CIDXR20) pS5kS" 32 p)5 oo Vo (pmngygnS 9> =S
W)

Slain b (pped & (29 )3 ge8de d)lse 8 o
by p)SokS 2 p)S e Ve 590 b g g9 9 il
9 Ol Wi dw el 098 L dwglie ) wdg 038
Say Ol AV LIl qgyly lie 593 sauSdl
Jobina (ol a5 31 Ltal3 ol Lol o1 oamlio ol Soid

PSS Jlg ) syl slaacly plos by adgl cas s
A plosl b 9y

4 295 09,5 o da dgeil 59y (el 090 Jlosl Sl g
P OmenngaSed So)ld boog)Sp; Jold abreg)Snj
L gdndiwd ol 9 Yemg/kg ¢ V- molkg clacdale
Egoome > 9 Sty 15 (olimo hge puluin 095
(CISAL) ol = JjuS” (slaog,S Joli 09)5 & & bnfiga
{CIDXRI10) p)SokS” 2 p)5 oo N+ (opmnrgyguS'9d = J S
{CIDXR20) p,SokS” y2 p)S oo Ve (ymmnrgyguS 9 = J 58
—dion dw (Cpyed (BWEX/SAL) ol —(slaian dw o yed
BWEXT ) p)SokS p pSike Vo mengyguSsd —ul
Pk Vo OpengyguS9d —(sl 4ide dw (pye5 (DXRIO
odlom gl aia id (yed (BWEX/ DXR20) p,SokS
Vo CpegysnSed —laiin iS oy (BWEX/SAL)
—lin (b (pyed (BWEX/ DXRI10) pS6kS 52 p)S (e
(BWEX/ DXR20) p 5ok po p)S e Ve (pmigyguS 9>
P2 lp 0B Glajed b reng)paSed NAD e
0% Oj9 PRS2 eSSk VooV lajed Jold 098
Sl @ 2oly S e 4 5 g (SIS busgs Sige
A G5 Blioj Oygod S3seil Gk 03y p)S Vee e
3 5l ogeil den baylid (Giluglss Can pren
oy > Gup il (A6 Jlasl gl Gl (88
gl 2y S g R slrog)S 4 cg)ly oansedl
O 0js 5 Ve om il & (1o A LIS ) ol
o Colo VF 55 don ad )5 (Blio ) Ojgoh
5 (oo plorl (e Al 25

sleoatld sy o S xSl dln S ol
MelS” Ll b gy slol 3 Sl plos caallland)ge
3 og)S plo ad (gjlwodlel (o)l paiges (slp alie
b Cgyges™ G055 jl o celo V) gl Lulys
(591 00bplo] cypya Al 33T 51 Ly el V¥ 48 b
o B 148 g om0 Y 40 Cans b i) g el L
5 03 )18 Gisy le o Al piied 5 sjlule
A ol ax > —As sled o gim Sldllae (glp g
Bl VB 5 ole)S Sob hoxiw sl NS )l
5 035 g Gigrn @le 5l ool b jlais)se <l Ll S
WY (g5l 8L il oo S b oadaislo 139 51 )5 /N L
¥+ 7\ dris-HCI (pHA/+) Jso (Lo Y+ NaCl Jso oo
i) 595wV PMSF Jsoilio V Joyls 7V NP
AEBSF £S5 Jo Voo 5 coblly miw Jso Lo </
b 488> 10 ke 4 odaelusday Jolo (g g 03555en

Ly

A0l So 0jlesd o)l 0y93 <)l (b pole dlxe



OfSon 5 Jlox ot

2 solaiwl oy yed loyd iy <l il

6 line Solis ;K00Sy 4 Cams (C/DXR20 5 C/DXRLO)
LYY L casl gl p —lade) cusls

095 ;0 adls ol polie Jblae  isliél cploly
155 S jl 5 0135 CISAL 69,5 4y Cars CIDXR20L
e sblas Jlil @ oxie (Silor (pe8 Glopdsin Wl
09,5 & Cuws SWEX/ DXR20 055 » edli -yl
4 Cos BWEX/ DXR20 09,5 )3 ‘pwiman 5 SWEX/SAL
Dgus oo dlanMo ) jlaged 3 aS" Ah BWEX/SAL 04,5

Yo 305 (2 00 omidmed (/¥ L cal plyp —jlade) 40
Slain G (3 p03 09)5 (Cyng)guS 93 PSS 1 oS ke
sl Can dw pyed 098 b awlde » (BWEX/DXR20)
P ke Ve )5 o8 JyHS 09,5 & s (BWEX/DXR20)
loS Sod wn (lie (CIDXR20) wizils p)Soks”
oMl (+/AF by ol oy P —hio) Caly (s usier Ll
S ooy 3 2l)S Sed 1Sen Gl Gl ol 2
BB (s g)9uS 93 PSSy pS e Vo9 Ve B0

Amdge Gl |y il (laog)S 53 il e )3 S e oy SYBIS g o 3 p Sl cnnp 0lo)S Sod g 5k plie Sl ) Jgr

YIS e ebls

Loy ,S
VI YOLF AD VEFALY ol =8
DB VAFYE ¥y (MPKG™) Ve ppisypnSss =S
V+9,) 0¥ 00 YN aEYAY (MA.KG™) Y+ cppniygnSss — 5
\YF VYD Y VS0V AA ol csl dsin ds oy pe3
WY YOED, | VR,OYEY Y (MGKG™) Ve cprnisrgeSsd —sl 4z dus 3y yo3
NTTIETRYS VY OVEY )Y (MGKG?) Yo Cpumigyou'sd — sl atid aus 31y
RAYAVEEAY VADYEY N4 oo — sl wiin (5 oy pes
VYO Y0 YANTEY SA (MGKG™) V- ppntnrgnS s> — sl Atit L 05
\We o etYAS YEAVLY)Y (MGKG ) Ve pntnrgnSsd — sl diid (25 s yo8

N w
(6] o

N
o

[
o

HSP72(ng/mg)
|—|—|

v}r
(J\‘o

csolitwl o pod dian b g dw glynl Colate aiod calisee (gbrog)S 0 olo)S S piign polie Clps ) g0l

C/SAL 05; A Cond Lg)lhlj.v.a u‘r‘*’ amsdw &

3w EX/SAL 64,5 & s ()bl 30 snimdjlis #

ol BW EXISAL 54,5 4 coss (s ybbine l50 ¥

A0 )l S 0)losd w3l 0)93 oyl (S pole dlme
A



ohlSes g Jlox oind

(€9

2 ol el leyd i <l 3l

Ol 09)5 ) VB Jlade )3 AV I8l 5 g (+/oV L
Cond 25 9kS" o )5 (o Vo (g g8 93 — sl dtin
PSS 2 eSS Vo Comng oS 93 (32)5 — S 09,5
2 &S jeblen (ofo0¥ bl ply P —jlade) ad oy
9 BWEX/DXR10 )3 jYBIS a0 395 0 dlasMo ¥ 3405
g cusls iul38l CIDXRI10 69,5 b dulio ,> BWEX/DXR10
392 ,l3line (g,lol Llod 5| BWEX/DXR10 09,5 y3 yiul38l o]
35 BWEX/IDXR20 0,5 3 .(+/++¥ b cul plp P —)laie)
—)lds) A 0153 C/DXR20 b duslds jo jYUKS l5e ilsél
05,5 » adls opl polie a8 (+/4V L ol plp P
& blae ygbas CIDXR20 L duslio ,> BWEX/DXR20

(1N b sl s P —laie) cdly tolsal
9 Vsl 9> ByF g (S Alis b (953 503 o ]
3 VB o ccomnisspeSsd | pSkS 2 S s V-
alio  (gbrjed g (pped 0y Ad dw b dwlde
olol Blod 1 Sldl ool & ol (Rl g ypuS'sd
(+IARY 5 +[AAY L sl gl 55 &4 P = lade) 590 jlolize

160

140

__ 120
<
()

£ 100
o

@ 80
~
2

= 60
S

40

20

0

2 Y Sl wul (asuie YV Jads )0 &S 45 len
PSSy S e Vo bg Ve g yguS 9> = S 09,5
i & Cal @Bl als plle — S 09)5 4 s
L awlis o (g)blixe Lials C/IDXR20 05,5 ,» ;YLK
iy 4 P lis) ol ails CIDXRI0 g C/SAL (slaog,S
2 VB e cmizmen (+/0F g o/ee¥ L casl il
55,5 b duglie ,> BWEX/SAL o BWEX/SAL (claog,S
13 BWEXISAL 05,5 5 Lil3sl ol o cusls alj3l CISAL
b ol ply P —lade) 54y jblime C/SAL 09,5 L duslds

(1)
GuF 9 silsr oy dtin (BS 5 T ll 503 (sgw
el p ok S e Vo9 Ve slajed b mnig)guS 93
GBS g T pped Sog)S 4 Cus YUK polie ialS
BB (5 09)5 )3 g9k 3l dg2g b b (o (latin
GIB e SIkS 2 pS e Vo g oS 9> —(l widn
—JS 09)5 4 Cumd bjpg Bl YUK e 5 70
Cusl plpy P —)laie) p)S5kS" 0 ) oo Vo (g jguS 93

ol oy ped dian b g dw glyn] Colate aiod calisee (glog)S 4o SYBLS joolde lyuss Y jloges

.(0/"\” 9 0/... L w‘ )J‘)J w)_’ & P —)L\_&o) 39{ L)JL»
ooyl g CpagyenSsd Cuew ¥l Sl olpus o)

LCISAL 65,5 &y s (5yoline 5o (5 odima ol %
CIDXR20 65,5 4 conss (5ykine lse s ot LisF
BWEX/SAL 04,8 &y cand (slsline o5 (g otima L #
ol BWEXISAL 54,5 & s (s )blise e ¥

ey
Oy polie jholias l3d 5l Sk ol imed (slaasl
“JFS 05 53 VO clize blns il 5 aleS Sy
—J RS 09,5 4 s p)SIlS )5 e Vo ey 98 9

£4

A0 5l Sy 0)losd emd)lez 0)93 (o)l (b pole Alxe



S 5 Jlox wind

2 solaiwl oy yed loyd iy <l il

3 odlitul 3)90 (ymngypnSd | (B (618 Cungonns
DA],S

O 0adlE ohen & adld cpl (pwyp N3 o ]
slagadldy gl oSl (Sul Slyie lo)S Sod
sdalie (e (gpSemd opl bl bS] oyl
g slaian (b 9 ¥ (guyed slaog)S )0 adls cul (38l
OpmentgyguS 93 Jl PSS o p)S e Vo jo> oaiScdly
9213 )13 mdhgicw g s )3 (lo)S Sgd (g ol
&S Cowl ol attine Cwl il glaesls 3l S
3 el Gy 4 & Lb)S Seb sy
> g WS Joo Jobu (8 (LRSS (lpiedr ildg e
dor | a9 (Sjglgnjd cilie S e 4 Gl
ol Joho @ 5 02328 Glbopw 2 sy Sloys gl
[V ] as bas 1) 0gd Sl Sl byl b 0 b s e
g clie Jolo (glagp il & Gl )3 bagpign cpl by
9 b PO (SS9 e sbabxnl
@ e 2lo)S Sod gy jpas pe b @iy bl
2955 oyl Jlho 5 (Jsho (gl el 158
bablie g ole)S JooS b (alo)S S (nSgn Cute palals
all ble jo cdadlxe 5 sl dimon Jolw (sla il
LIF Y VYWV ] o) ope o Iy Syl oS el om
Wl Jols g el (pladlos 5 Sslows Sl 5l (S
Sline (Bl Sl 4y oo oS Cunl (olo)S Sod (g
B o909 59,55 Jalse (e (lalBl oo pmla Jilhe
b » 2l Sed owSon (V] d9die oy L
2 e gl o CansSd Jro ol 5 ool 5l (slod s
Ol o Olgied (VO] 25800 b5 ()9 (npeS 4 Gl
Gup S S s ool adls S akis
e Odedily g OdeolisS (G2 pe3 0)93 (2 D gy gaS 9>
Il Gl gl Sed Sen e oRIF &
OS50 J (AU (Bl ol blie > ] ablowe
e g pmjlsls laah L guon aox ol 29 o0
@eob)lS S og her 5 Siin o hSen 5 gulisl
5 Oment )9S 9 J1 (B (405 g (B Conons I e
oAl ol G Caa > elitl Ol jed (ules A8
YA 3V X5 53,5 &)

Sasily 5 oUsS (b9 0y99 o (8ylime (glel iglis gen
B9 090 » 2l Sed Sen e Lol i e
b 593 O 5l wimen g1 Sl OedliS I e Sk
ORIBl PSSy p)S e Vo 593 (pmungyguSed il
alie Gyl g S leogS 4 Cawd ()bl

Yo 50 b 0g)S ) VB e o sl o 5 S sl
OB (Biyg 0393 5 (emigygeSed p)SokS p e ke
alio jo3 b JpuS 09,8 4 Coms (gybline jobay (glatan

Cadly iolsel
P Jl GrmnygpeS 9> oy 5l (236 (A5 g (BB Coens
B o d‘)’. (8O L;Lm)lfg)'l.w Lol 9)|> O‘-’.] &)‘9"
86 BB ol dlor 5l g guSes b basye 05
)]u'{" \\ A ‘V Cal o.b».)l.e(.w L:J9L”W5L99)'C
Lwy )lf o.).\ &S el O )‘1 G;,lb)’p.w ‘.L.S e t.cg.l.bg
LW V] 050 pbsl b 0 il sl Jole 51 S
P &S aSgpeed Gleeds YBE woly i b iagh
5l 4 HO; 4328 4y oo il 4B 518 o) (uSgy
15 ol §) cliblos Codsin (302 15 e 5 005 (3 jauS]
53051 el JSaly (3,8 s diabsy  auialeS] ol Ll
..\»4‘)3 J9]o PN & H,0, 9 0., u.wl.u‘ u.))f dgdowe d)).lo
O g 4ty oge 4 |y LBl oo BlST (Slgn pudgplio Jgane
3 VY O] S e opSsle oo ol s
ot 3l el Gty 9935 55 o5 VB o plagn 5l
&5‘91“’ J)ﬂ w903 uL-’ 5 DNA w\jav\ﬂ 5 S
3 einlaST oyl (asls Sl 4 5YBK[V N0] 25 oo
BuF ool Glagn 0 [IV] gy Jled 4 o
ORI laalis b p)S ke Yo g Ve 3 L mgygusd
€8l 3 YU e (il 5 (ole)S Sed ugn olie
@lee Glagbye 13 A5 9 (o Cuow cage AS g B
Jolis 55 LimlS Alalgy s pnSsy Sl 53,8 )8
4 prie bS] glapasly (Ll oliws) ol
09,5 5 YL (e 505 g J1 W] 25800 (Sleese)lS
9 Orang)gS9d PSS 2 p)S ke Vo 9> oSl
@ Cond gbline jsboay (glain LS (D)9 0y90 sl
o) Jd ey Lali8l lie jed 0uSCdl > S 09,5
Sy Olie Bl 1 (8L Wl e YL (Suslol 38
ool dons bl Hlaidyge Cll l paew 9 KO0,
13,8 yliS aS by ) Ken g 0dlj,laallgd Bl b gued
5 pie CpagyouSs G5 Jl S ilgn Sl yes sl 2]
Gl 51, gl (1392 comms 5 (o 5l L5/ lasnS]
oiia (s pyed 20 Seiy 5 55 pSnn 3
G Caa 3 et 2 S gliea Sl

A0 )l S5 0lasds ()l 093 o)l (S 3 pole aloe
O



ohBer g Jlo> pid

2 ol el leyd i <l 3l

08> 3l Jl oSt S (3955 3 (st (]
Gl |y Slas) 5l laadls polie puss pac )l Kon
cllsb i pie e [¥5] 308 (ol aliel liypes
4oy owir oliee b oiagk ol (b eileS] lag 3l
Sl el 005aB S S 4 pjed Canl s &S 5,5
Al o390 (S A8l b j5anST sladigS g e
helgs b Sl go pols 3o b amgh cpl (ogwenl e

Sl badye oy yed Sde g D ¢ pe 090 Jobo S ]

38 o 4

DS e Gl ) Gelinl plaie Cliyjel 5 g o
1 g oilaST ol (ST ol clagiume 5, Sles
R X
lipyed aile ag)ls yt oged I (5ySope 45 dwd o0
sl GoF g8 el g Gdegle (Selital
slo> sloySgle GIEN Bosbo Sl Kl o g g s
1215 )l 5l (Bl 08 e I a8 oyl ialS
O rgS 9> Oloyd I IS &l Sy 9,505, S s
2,5 )1y8 eolawl 50

2S00 g K

5 obujle okl B9 (Sideid 09 e
bl 4 Jol gl giiudl pyme Cuple jsbiyen
ly St g 1,8 JWeS o0y ol clyal divej (silupld
355l

:@L& ,_,o,ln“

1.Lee I.S, Chu J, Heo D.F, Calvisi Z, Sun T, Roskams
A. Durnez, A.J. Demetris. Classification and
prediction of survival in hepatocellular carcinoma by
gene expression profiling.J.S. Hepatology,2004;
667-676.

2.X.P. Chen, F.Z. Qiu, Z.D. Wu, ZW. Zhang, Z.Y.
Huang, Y.F. Chen, Br. Long-term outcome of

wblg b 550 gaemme jd 0 ol ol sasSedél
ol el wlgoe 2b)S Sed San olie Ll
2 29 ok (ool gy 68 0 o] CBlate g VLIS e
ol Wen g Kds 5 Ll 5 jun lllee Bl
b Jl Slge pl)S Sed ulgn ol Rl
Al dod 5 (5 syl i Bl Ll 4 SeS
@3sio saylSaile ldie 3 gl o Y. ¥4]
Wlo3)S" Gl (g g 9> Alpwgdy (IS o by sl
SF50 9 S mbdS 008 @ p (bS] eyl &S
P Cuew Wl cel & oo S5 oo sleadly
Wlales ol 51 33,8 o (srialeS] sl 5 cilien (slacdl,
G e ol Gpmen 2)aile 15 M [FAYY]
5 SlSgal b (Joptdlaw slaog)S 5 (lauS]
sl Jole s (Slg3ly (slaial (silodlil ¢ g 3tk
01855 abaly ol 3 ol b Gl il 5 3]
g 905 9 S (9l Sy g5k ¢ Jl> oy s
Gy smmls plyicd o tlaS] Loyl Ll cel,
S gl g 03S15eST gy S e Ll
ol ol Jboline Slyuss pols adllas [¥F 8Y] coul
2 pSke Voo Ve ey B il e oS cdl
Sl g5l w8 o ST 1) pangypuSes p)SshS
392 932 GuF 3l o M Cuew Nlgie & (6500
s G2 OIS (13)95 o0 2 B g8 |y (g pgunS 9
oS 55 o gty s sl 5] 5l 5 5l
P OmegnsnS9d BuF Oper siliwS] lag)bual
S (5 bl e col il slapl
phite Ol yad AS pasde polbs Ghagh )0 VO] 255 0
o 50 g ol (ainluST Loyl EalS & e eldiul
Sl b aBl o) sl Bl nlS 518 Congano
83)S ()55 45 yl5en g g s () lSod 5 guolin]
slp Bl (b)lgile ad Jlb @ e plate Ol ye
St jigg 38es b g st slainSsn (1999

resection of large hepatocellular carcinoma, J. Surg.
93,2006; 600-6086.

3.Kavazis AN, Smuder AJ, Min K, et al. Short-term
exercise training protects against doxorubicin-
induced cardiac mitochondrial damage independent
of HSP72. Am J Physiol Heart 2010; 299: 1515
1524.

o)

A0 )l S 0)losd w3l 0)93 sl Sy pole alme



OfSon 5 Jlox ot

2 solaiwl oy yed loyd iy <l il

4.Maksimenkoa A, Dosiob F, Mougina J, et al. A
unique squalenoylated and nonpegylated doxorubicin
nanomedicine  with  systemic  long-circulating
properties and anticancer activity. Published online
January 2, 2014; E217-E226.

5.Szabolcs G, Csaba H, Petra L, et al. High
Throughput Screening Identifies a Novel Compound
Protecting Cardiomyocytes from Doxorubicin-
Induced Damage. Oxidative Medicine and Cellular
Longevity 2015; Article ID 178513, 1-12 pages

6.Ashrafi J, Dabidi Roshan V. Is Short-term Exercise a
Therapeutic Tool for Improvement of
Cardioprotection Against DOX-induced
Cardiotoxicity? An Experimental Controlled Protocol
in Rats. Asian Pacific J Cancer Prev 2012; 13: 4025-
4030.

7.Ascensao A, Oliviera PJ, Magalhaes, J. Exercise as a
beneficial adjunct therapy during Doxorubicin
treatment-Role of mitochondria in cardio protection.
Int J Cardiol 2012; 156: 4-10.

8.Martins R A, Minari AL, Chaves MD, et al. Exercise
preconditioning modulates genotoxicity induced by
doxorubicin in multiple organs of rats. Cell Biochem
Funct 2012; 30: 293-296.

9.Li M, XiongZh G. lon channels as targets for cancer
therapy. Int J Physiol Pathophysiol Pharmaco 2011;
I: 3(2):156-166.

10. Wang G, Zhang J, Liu L, et al. Quercetin
potentiates doxorubicin mediated antitumor effects
against liver cancer through p53/Bcl-xl. PLoS One.
Doi 2012; 10.1371.

11. Chen CT, Wang ZH, Hsu C.Ch, et al. In Vivo
Protective Effects of Diosgenin against Doxorubicin-
Induced Cardiotoxicity. Nutr 2015; 7, 4938-4954;
d0i:10.3390/nu7064938

12. Cheung K G, Cole LK, Xiang B, et al. SIRT3
attenuates doxorubicin-induced oxidative stress and
improves mitochondrial respiration in  H9c2
cardiomyocytes. JBC Papers in Press 2015;
M114.607960

13. Ascensao A, Magalhaes J, Soares J, et al.
Endurance training attenuates doxorubicin-induced
cardiac oxidative damage in mice. Int J Cardiol 2005;
100: 451-460.

14. Ascensao A, Magalhaes J, Soares JM, et al.
Moderate endurance training prevents doxorubicin-
induced in vivo mitochondriopathy and reduces the
development of cardiac apoptosis. Am J Physiol
Heart CircPhysiol 2005; 289: H722-H73.

15. Serpil C, Gulsen C, Fatma G. O, et al.
Hepatoprotective  Effect of  17B-stradiol as
Antioxidant Modulators Against Stress Damage.
Hepat Mon 2015; 15(2): e22633.

16. Tayeb W, Nakbi A, Trabelsi M, et al.
Hepatotoxicity induced by sub-acute exposure of rats
to 2,4-Dichlorophenoxyacetic acid based herbicide
“Désormone lourd”. J.Hazard Mater 2010; 180: 225-
233.

17. Viswanatha SA, Gulliaya S, Thippeswamy A, et al.
Cardioprotective effect of curcumin against
oxorubicin-induced myocardial toxicity in albino
rats. Indian J Pharmacol 2012; 44(1): 73-7.

18. Zolfagharzadeh F, Dabidi Roshan V. Pretreatment
hepatoprotective effect of regular aerobic training
against hepatic toxicity induced by doxorubicin in
rats. Asian Pacific J Cancer Prev 2013;14(5):5227-
32.

19. Asea BK, Pedersen. Heat Shock Proteins and
Whole Body Physiology, Springer Science+Business
Media B.V 2010; 57-83 & 217-240.

20. Gibsonl OR. Meel J. ATaylor L, et al. Isothermic
and fixed-intensity heat acclimation methods elicit
equal increases in Hsp72 mRNA. Scand J Med Sci
Sports 2015; 25 (Suppl. 1): 259-268

21. Injac R, Perse M, Cerne M, et al. Protective effects
of fullerenol C60(OH)24 against doxorubicin-
induced cardiotoxicity and hepatotoxicity in rats with
colorectal cancer. Biomater 2009; 30|: 1184-96.

22. Krause M, Rodrigues-Krause J. Extracellular heat
shock proteins (eHSP70) in exercise: Possible targets
outside the immune system and their role for
neurodegenerative  disorders  treatment.  Med
Hypothesis 2011; 76: 286-290.

23. Ruell PA, Thompson MW, Hoffman KM. Heat
shock proteins as an aid in the treatment and
diagnosis of heat stroke. J Thermal Biol 2009; 34, 1-
7.

24. Brian G, Vicente R, Jamie A, et al. HSP72 Is a
Mitochondrial Stress Sensor Critical for Parkin
Action, Oxidative Metabolism,and Insulin Sensitivity
in Skeletal Muscle. Diabetes 2014; 63:1488-1505

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

26. Kavazis AN, Smuder AJ, Min K, et al. Short-term
exercise training protects against doxorubicin-
induced cardiac mitochondrial damage independent
of HSP72. Am J Physiol Heart CircPhysiol 2010;
299(5):H1515-24.

27. Ascensdo A, Oliveira PJ, Magalhdes J. Exercise as
a beneficial adjunct therapy during Doxorubicin
treatment—Role of itochondria in cardioprotection.
Int J Cardiol 2012; 156:4-10.

28. Henninger C, Huelsenbeck J, Huelsenbeck S,
Grosch S, Schad A, Lackner KJ, et al. The lipid
lowering drug lovastatin  protects  against
doxorubicin-induced hepatotoxicity. Toxicol Appl
Pharmacol 2012;261(1):66-73.

29. Binder RJ. Heat-shock protein-based vaccines for
cancer and infectious disease.Expert Rev Vaccines
2008; 7 (3): 383-93.

30. Nishikawa M, Takemoto S, Takakura Y. Heat
shock protein derivatives for delivery of antigens to
antigen presenting cells".Int J Pharm 2008; 354: (1-
2): 23-7.

31. Raschi, E, Vasina V, Ursino M, et al. Anticancer
drugs and cardiotoxicity: Insights and perspectives in

A0 )l S 0)losd w3l 0)93 oyl (S pole dlme
oY


http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23240061
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23240061
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23240061
http://www.ncbi.nlm.nih.gov/pubmed/?term=Quercetin+potentiates+doxorubicin+mediated+antitumor+effects+against+liver+cancer+through

S 5 Jlox wind

2 ol el leyd i <l 3l

the era of targeted therapy. Pharmacol Ther
2010;125:196-218.

32. Swamy AV, Gulliaya S, Thippeswamy A, et al.
Cardioprotective effect of curcumin against
doxorubicin- induced myocardial toxicity in albino
rats. Indian J Pharmacol 2012; 44: 73-77.

33. Chatterjee K, Zhang J, Honbo N, et al. Doxorubicin
Cardiomyopathy. Cardiology 2010; 115:155-162.

34. Chen B, Peng X, Pentassuglia L, et al. Molecular
and cellular  mechanisms of anthracycline
cardiotoxicity. Cardiovasc Toxicol 2007;7: 114—121.

35. Tsitsimpikou C, Kioukia-Fougia N, Tsarouhas K,
et al. Administration of tomato juice ameliorates
lactate dehydrogenase and creatinine  kinase
responses to anaerobic training. Food Chem Toxicol
Doi 2013; 10.1016.

36. Ogonovsky H, Sasvari M, Dosek A, et al. The
effects of moderate, strenuous and overtraining on
oxidative stress markers and DNA repair in rat liver.
Can J Appl physiol 2005; 30: 186-95.

oy

A0l So 0jlesd o)l 0y93 <)l (b pole dlxe



| Original Acticls?

The pretreatment effects of endurance training on doxorubicin-induced

stress in Wister rats
Jamali Shabnam !, Dabidi Roshan valiollah *2, Afshan Samaneh °

Received:2/26/ 201k Revised:11/11/.2016 f\'cce}atu{: £/02/2016

1.Dept of Exercise Physiology, Islamic Azad University of Sari, Sari, Iran
2.Dept of Exercise Physiology, Faculty of Physical Education, University of Mazandaran, Mazandaran, Iran

Pars Journal of Medical Sciences, Vol. 14, No.1, Spring 2016

*

Par J Med Sci 2016;14(1):45-54
o toao!

Introduction:

This study aimed to investigate the preventive effects of resistance training on heat shock protein and
the hepatic level of catalase in Wister rats following acute administration of doxorubicin.

Materials and Methods:

The statistical population consisted of 72 male rats (60 days) randomly divided into control and
exercise groups. The exercise group was then divided into two groups of 3 and 6 weeks training. At
the end of the exercise period, the exercise groups were randomly divided into subgroups to receive
specific doses of doxorubicin 24 hours after the last training session (10 mg/kg bw and 20 mg/kg bw)
and saline 0.9 percent. After the biopsy, ELISA method was used to measure levels of HSP72 and
catalase in the liver.

Results:

A significant increase was observed in HSP72 levels in the control/DXR20 groups compared to
control/saline groups (p=0.001). Injecting a dose of 20 mg/kg bw after 3 and 6 weeks training caused
a significant increase in catalase, compared to the 3 and 6 weeks exercise/saline groups (p=0.001,
0.003).

Conclusion:

The use of non-pharmacological methods such as medium-term and short-term resistance exercise
before administering doxorubicin can reduce drug-induced liver toxicity through supportive
mechanisms and decreasing the oxidative stress and can be used as a protective approach before
administering doxorubicin.
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