[ Downloaded from umj.umsu.ac.ir on 2024-04-17 ]

gy dlio

W Cuogoume b g, 1> g, Caspase3, BCL-2, BAX g pigm ()30 5 (o09ld oy pod ]
(228 4nd 9 (2,55 (1A 1a6) (59 0 STy i (g3 51 5L

TS o ¢ et e e s olanle (lGge wsla
NALYA /B YR P R SYVARVAN RO PR G

ouuS>

Fol Ggsy | Ban 33,5 oo o Sl sl (S3slsily 5 (Slslonsed hlise Jalse 4 el (ol dllojls S s s 1SN g Ao iy
STy Cilise (glages 5l 3l Sl Cagao by slacs, 45 35,e BCL-2,Caspse 3BAX clacuiisy olime s soshss payed 5l oo
DL ga35s 00

095° 3ot H202 Jge (oo S5 (32,55 (1) 1030 ol (N=A) 09,5 iy 0 Bolias 5oty Alg 530y s ¥o o dallla ol 50 1)l (S99 9lge
s el belpen (Blao (y5)0 & je0a H202 Jso oo o 32,5 «F) (H2) Blie (35,8 &j5-0a H202 Jseo (oo 90 32,5 (V) (HI) Blio
eg,S (C) Jyu5 :0) (DH2E) ) plare (255 (o yed oLl b olyon (Flao (9,0 & j50as H202 Jgo (oo 55 G2)35 «(F) (HIE) plase (55
U ooy anio -4 8o FO ool g po—w alad —a 3o Ve ago g Jol atan) atin A oo 1) oo (595 2 plaie (g 008 Codlsd alilys; joboay (0503
Al g S o3l 1Y g, L BAX, BCL-2, Caspase 3 (sl piign diged g oads $b,8 chsn o 5l dom Lol ) dad s iols plonil (4Bs £o i
S 52 (2955 G oy Sl Grizred 0 ooliisl ANOVA TWO Way 5031 51 lais j0 slaasls p Jiime slopiie 51 S o 51 s (61
b ad F L5 S P /0D O ygods 500 gre g .0 a8, F IS Jgyhigr Biad (9031 g ANOVA One Way (5051 Lo yie

Slogine (2alS (39,008 STy Yoo (Lo ¥ g ) L jless 098 40 o BAX 0555 0lias a5 0lo Lts ) j0 aglas Oliy o3 plonil boaidly
ol 45 00,8 BCL -2 (g Jladio Gl 3dl Sl (339,000 STy Vs (oo ¥ g ) 52,55 L olrom 5 oty (5 Zadlad plonil il 00,5 Ly
63,5 2l 0 439,000 duS Ty Voo Lo 50 9 S5 45 25,5 90 0 0 BAX/BCL-2 cus 9 Caspase3,BAX l5e ials wow o sxe 55 iul38!
Wiogs 08,5 Sl ,S y5g0u deS Ty Vae de ¥ a5 oleog S ;0 BAX/BCL2(p=0.0002) conws 5 Caspase3 (P=0.014) ol s Lads a5 ol wisg
(P +[+0) syl sine

4 33,5 o Bo,e semm] malS el BCL-2 _2l38 g BAX/IBCL-2 comus ££aSPase3 ialS b 5l Yiaxo! ioslas Sl yof 106y doeis § g
LS (5555l (Bgye b 4 00,y ool 510, 00 Jloix!

Uil BAXBCL-2,Y Ll «iaghss oy pe5 2l0lgds’

VY44 sls 2 NOA-VPA o o o ke ‘V& 9 e 0090 g‘;i.ﬁﬁ (a‘,l.ﬁ Sladlas s

(A (55555 635100 708 09,5 ¢ B39 pole 5 (SCan F 2aSAIIS S 1o ol 8wy ool ST elRails ()1t i S0y yo

Email: hasanmatinhomaee@gmail.com

R T S T doudo
Aas e pl ol e > S5 5l as Jleel 51 sk ol dlawlgas a5 el ok b slos; S Vs
Sy A 5550 eml anTE o oaate slaJsSUse Ol oloml 5l g a5 (o sladgb 2255 9 08 (e

Ol g5 e odal 13T ol&ils S e 08 Ay o305 S5m0 S )
(J g 0k 33) Ol (015 ¢ ool S3T o515 58 o 0l g5 Als ¢ 2505 Si P 055

Ol el Dot 33T o5 (gl Al o 3555 S5 ss 05 S T
1 Apoptosis

VoA


http://umj.umsu.ac.ir/article-1-5108-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-17 ]

YA ol 5 ¥ oladds XY 690

S8 pole Sllllas dloxs

Sldllae 5 (g5 35 o0 Wl (Bgye SIS )0 coten sl
Gyl el e o tel (55 )0m STy a5 allesls Lt
(V)0 g0 sk ool azei yo 9 JLligail 63,Slos i3
oo 2 1 Cargragss IS j5hg] a8 axil s o Sen 5 5l
Sl adg Glime Gl b as s )ls (S oo b aJys H202
ol o il 5 aidly (ITHMBGL sl 4o
Sty A8 gl 555001 Tales 5 gl il 5 sl
H202 oYL ol a5 wisls Las cladlae .(VO)og—is oo
53 SenSgignli £9,b ol (Jgog,Son B0 )it Ygana)
13 0d ools S slags ISl 5 el S lls slo sl
850 00 S 50 4 H202 ol oz o oS tylojl baee
JW Je—Sg o JIeo)) &jg—o an a5 S (oo lay o0
S5 6t o3l sloJesly (2555 s 50wl cai(OHY)
g S (oo Sty Los 035 e il Slol e a7 i 5 oo
53 S35n el bags,uiS i 51 (63,0 e Lo (5551 (Lol
H202/02" L _gio So 5 b ol jei Job 40 &ye o ol
I @i 310 € g S gims (nl b ol o (5 i
Sl T35 Jsloms 5 02 (5l (g S Cpg)S g by
Ceod a0 )5 psh b b S Slee Gy 5l S
Gt by g B o Jate (50 e (S sLté Sy
Ol 920,15 50 auST L Jg39%m 2 (65045 g5 51 Cpg S oms
b oo 3825 ROS g (6,058 e gLt Jgym auY )0
a5 00 SPINK & als je0 0] Wl a5 e aslgs 0 ROS
ROS j5—ax o of cudled loj Sas g olies 42 sl S
S5 » lie Dl yad 3l 5T Jlo diz 53 (V)3 (S
5035 (=39 pole (LS Bmghy 3l (6 ks 4255 90 S5%s,
Solld Gl el plate (o555 Collad o ol Gl slizel
oyl il 33 Cmglia ul38)  Sloo ST ST (glaes 33l
O350 g5lapnT glaal (pals azxs ) g gilas s
Ol Jlee el dagio Ga B L 0 el a5 il LS (ppilione
e S Sge 59 BCI2 (g Gl (2al3 s BAX (g
1y ST T g b ol oy e plol (VAYE ) 00
eIl e b Gl 5 3o Ll 5 ams oo ar s
50355 Jlen |y 392w S5l gl al o8 5l (U
(O%) pald g0 sla o cld gl | wlio lae
oSl 51 B (o959 (oS &5 Sewlon o3l (L rioes

Slooation 5 $iohml G Gty p S i (alS Coge

3- Cardiolipin
6 -C-Jun N-terminal kinases

Vol

Sl BT sl las Ly " siemmnl 9 sladsSss
gty n &S Jps (1)3))s Syze 5 ol g5 & (Ko
s 51 C pg)S g 3Ll 3 6T olx Ly jsnus] g
e Sgngl Gy leiniisn S oo @il )0
oS ool gla iS5l (S (V) Wisdioo ol 3lasle; s
03,50 sl Lz b wilese oi Jslw 2S00 (ot
s—d sloisn sSsunl Giey GlageSn Job o
Aoz 5| BCL-2 00lgils (glopyuisyg .(F ) a0 Sisiysy]
Ll Ssmsl pela jo (Sl (R85 o5 st ol sl
BCL-XL, 59041 0o slapusigym a0 BCL-2 esolgils .S o
iy oo il BAX Sitysylsn slogesisy 9 BCL-2
tol s I8 isunl e welad 1o Sl 18 gty ()
bis 5,k I BCL2 (0595 (B)0S oo il (508 e
He bos (il o)l b 60 g elid Jsbo (S )LS0
D)AS o jlae 1y 5LwlS g5l Jled 5 058 o JazeApaf-1 4
25 1, BOL-2 st silyi e BAX 5atfs 09250l (5
gl Lot w cge woldlhe i jo Juds ol 4 (V)asS
amd vz Job 50 (M) waiS o0 2l )5S LE Gl s90 0
S0y g plite Bl e 45 Wlos S 515 padizes 4538
Gl JLacS )5 o8 slapsp09,5 53 1y 5k ] Wlgi on Lamsgie
o3kl el anbigais Slalllas gl Jcnlly (V- A)ams
G b o ped atan 4 aS wisls Las (V)L 5 e 2
Colled BAX (539 n gslaw 2ol casl Wlg oo basie
3l slogise (o8 <8l o DNA o b aabadashad o 5l uls
B9 e Lai> )0 ol 5 JLbgail slasbo 090
39,6 oLl alex sl (Bgse slasi] b 5l gyl ;0 g a5l
ig—Boe 25y Sy gl s Ll slap—ul (S,
555 55 Jbsadt 8,Slee JHS 45 el ol s Slalllas
b35S 51 (o)l o)ls A (Bgye (b8 il slags e
a0 g Wit JLbigasl slaJslo ;o Pl o 813 oo
e e Slseadllisail sle sl jxmm lanles sl j525
OV )l 0 435,5 Jlai o Jlsgul o, Slae s oS e
sl oyl 5 (ROS) (508 Jlab sloaisS gy (2alsd)
Jué sloaiss 5 oliT sl Jol) sy (e Jolos e oo
558 S5 3 (eIl s i 5 5 S5l 50
2ilise B9,0 B Slas o Doy Sz o Sele 5 00
48 ROS wse G lsieas (H202) (455,000 ST .(VY)

2Pro apoptosis
3_Cardiomyocites
4 - High mobility group box 1


http://umj.umsu.ac.ir/article-1-5108-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-17 ]

oller 5 ghale Slige sgls

w b gy > 5gys Caspase3, BCL-2, BAX (sla gy olien 0 (soghs oy p05 i1

S g9 lailiwl bty s o VEXYxEY em' (ylogn L
Lazelw VY Sl ol sl a5 > 5 (YEYYC) gleo
(s (ol pls @lad oS ) 13é o 4 ailolyl —w s
g b llg> 4 by ye slagtalejl den wind 6l (!
pole oSty (tagh Shglae jerme g (U Joadligiws 4
09,5 @i 4 (POl yobods ) s b plnil e )5 (S
0903 ©y9—oatHi02 Jso (oo S 32,5 :(0) 09,5 (1=A)
090 90 H202 Jgo (oo 55 32,55 (V) 09,5 H1)) Slaw
& ygod H202 Jso (oo G 3,55 (Y) 05 5H2) ) Bla o
09,5 (H1E) plaie (255 (2 yo3 plonil L olyen (Blao (390
Lolyo (Blio (59,0 &y5-0a H202 o (oo 95 32,55 «(F)
(C) JS «0) 09,5 (DH2E) ) plaie (559 (o pe3 plox]
plot ado ;o 795 slajg, o e 0 LY Spp o 4 lojpses
%
ailysy ssba plate (oo yod Colld H2E HIE o5 5 Lo,
Sy (Y oyl Jguz) wialy plovl atae A Gae 4y Jued )3 (59, g
Ve S az,e Ve cad g AMMIn e, b Jol in o o
Sae o b pgd 4in )3 W3Syl Jed 9, p aBs
ey b py—w aiid 5ol i o) g s L YYM/MIn
azen Cpesler 0 5 4885 FO Dol 4y il i L YFM/MIN
Oy ypes 480 FO Gae b ol de e B LY -m/Min e, b
Yem/min cee pus 0 ol o B gt gloatan b .ais S
V) ools oy pel 5g, w2 4l B P i 4y a0 00 aygly b
33 e 3l Lozl Sz (SS9 andr 315l Gy sl VY
b b, (S el VY 5lams 5 (F)) T335,0 ROS o
3 peitne (6 25595 abowg 2 (s 9 (st #9915 Bliinl
505 @l Olse o5l ol (Byye ctly ) S8 B8
a3 A Jle b Sl SSU s sasm slaoslii ol gz
Ao b alolddl 5 7,5 S 5l Cdl e 0l )l
ooy Sl 0 bgliee (PBS) lind oyulles 13 ol ay canlis
0jeiiget o (naiz b Sl Lol nlisen olSiws
b az 5 ¥ gles bl Jlarsy S sl olSs b 5(3,5)
29> Joloee b Sod yilw ai 3o ) S 4y e VY g0 5 01
b gl 5 laz bgleo 5l slalg) algy ZibU g ol 4y o
G5 01050 a5 etg Tl il (g )5 Az po A gles
Sl ool L g 5,58 1 0 lliasl g, b 45 (g by 28,5 I3
(Bovine Serum Albumin) crwsdl oo 390 pb 4 (Jgloeo
by Caspas-3;BCL-2 . BAX sloiysigy cclale o5
I sloceS sl oolanul b ool 2l U55en 5| Jol> (g,

o 5 4 ¢ Bioassay Technology Laboratory < & co-le

e

S)l—w JLé Lzals 5 (BAX/BCL-2) 59090l 0o
ol 4>l 3Gsms] 2l s STl S
DCI2 5 oyle wilgs oo coliiw] o pod alan Coia (Y )dgs s
28l o Bax o5 ol (melSicl Koo (g9 3l g ools aljal)
559 G2 (T1)29—3 pgraslS” (520 )3 sLa e (5
5T 18 i SIS el 5 1, gy st on
Sl slasls a3 (YY) anles pelas BCL-2 Sy
oy Ll 5 plasl iz 50 (o555 Sollad bwgs (SIsilie
2T giliwgen ud b ol S (B g Sl SMLas
9 (VF 1) 05800 095 50 Seiolgisenl Dl 5 Sl
wlo 092g Hhas M Dldllas (pl gl 3 & o Sl
Jnwgio ol b o el aian 4 a5 wsls lis S g (ygu
O Voss Gl s ige od8 2Bl ;o DNA ol aslad asxlad
adgi g pien olyT el JIol, caghas il yod plomil Jobo 4o
H202 clale o5 Jolo 4y SLSIH202 55,5 b g 05— o0
Uil Jejgiw H202 150 1 ouls iz 90 (olodly
S5hasel oy Gl Siagn o S5 3 )lse 4y azgi b g a8ty
d—b glanlS el () Sel Sl yed 5l asys Gl pladl
S35 B 2L 5 e Gl (Be i mle sl s e 2l
2 eyl a5 ok il oS g g ,00leS . (25-28) 5 o
3lan (o8 28l siemanl (T sl pite Gl el Jed
4 =L>54 LJ A (Y‘\)Oy 03 mewya (IR)U)wa‘ MT
SR 097y Lrieed WS (o0 5 ol (s slo e
plesl ST cwl p3¥ (Audod « dw) ol 5o Lalas M
GuF 3l B0 Grn G, ) sl (55 Dl e
Slghse (5,8 dlyd Gisynad w STy il Lo

D0 )8 s 0590 (3595008 S b ol pgounne

IS Uy, 9 9lge
Ol by S5 5T L 5o pe Fe 28 asdllae o) o
3l oSy Sllg> 35 50 5 p S VY2V G50 L hge Ve
sloslewl b g il ojlasl (wlowl 5 50 badigad o 50 s
S5 b s el 5 glaise 4l ad awlre ()55 Jge 2
A e le (G a5 51l (SO psle ol iils )3 35z g Ly
by pale olidls a4y amy g wiad bl aals axaa VY I

Gl wdd ;o b asa b eols Jal 5udo ploxil gl ol S


http://umj.umsu.ac.ir/article-1-5108-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-17 ]

YA ol 5 ¥ oladds XY 690

(K5 pele Sl also

b o eiin 51 So 52 (o295 G2 (o) 2 pimed 9 9B o3l
s=ind 9031 Ly ANOVA One Way (yg031 5 salax ol
MeanStd s oas gl o5 sl BONFERRONI
S5 3PS 100) & jgonr 5 s lo e gl g wloads 3155

RESRER

L Bilho g yid sho 0 0,556 <120V /N0 WNVD conlu> L
ool oy gl 00,5 ol eaijle A IS Jerllygiws
Oeets (6ly 60 VA (5,9 SPSS,I581 e 43 5 lg 1591l Lo
AL s H202 G255 <o pod) Jiims sl it 51 S, 500 5L

(RIS (p ped Akhd e SS9y :()) Jouar

(48:33) ol (CE SO REN (4iBs [ yia) Sty FEFS
Y. \e. A )
Y. \. \Y v
o \. \$ ¢
o \e. Y ™
I \ v 5
I \ v .
I \ v v
I \ v A
Oeizears (P = o[ 2Y) ol lis )l dme Dglas J S 09 S LA&Caslf

ool yLid (o4lo Lo &oglas J,55 09,5 L deslin ;o H2 04,5 50
(=1 0F) ai

BAX

U O

o bt S5 55 BAX (emig Gliee (st 5l Jmol> il

b dwolie o H1 05;)3 BAX g )‘A}La el 00l 03)51 \

X
~ 30
3 25

20
)
w15
“a

0

C H1 H1E H2 H2E

el L';L‘b'bﬁ)f BAX U‘»?'zﬁ)" )L\.D.n .(‘)J&u&

uLMoJ H2 05; la A_MLB.A B BAX Q—,‘,—bj)-‘ u‘,uc L 6)‘0‘5».»0
() ojlads JS5) (P = +/YVY) wis ool

»u

Hlas)fl.v d_u.ul.a.n B H1E 05; B BAX u*bj)" ‘_").uo
Sglas 33 H2E 09,5 j0 (P = +/20+) cilas (g,lo sre Siglis


http://umj.umsu.ac.ir/article-1-5108-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-17 ]

Ol 5 glaale lipe dygls w b laesy > 59,c Caspase3, BCL-2, BAX (sla gy olie 0 (soolts oy o3 5]

05; O S H1 05; BN BCL'2 &)._:.bjf )L.\_ﬂ.c Cypiros a)Lo..i) L}im)o BCL'2 wiiba O‘)AA @R )‘ J.@L> GL&J
Cellas (P = VYY) (gylo pre glay S O HIE 05,5 0 BCL-2 1559, Jlade .Cawl ool ools las ¥
AP = ) el (gl se glas HL 09,5 L aslin

BCL-2

% 150
"1 100
A
Q 50
0
C H1 H1E H2 H2E

alisen 6[4‘,%9; )é BCL'Z U‘“‘i"ﬁ)")‘m (T)J&JJ

eBay e uizmas (P = /YY) C il g lo e glis H2 09 5L 4 wslie )0 H2E 09,5 0 BCL-2 (554, lade 8L 5
(¥ oyl JSi8) ol LS 5gli5 S 0, b duglia o (D = +/VFY) H2E o9, o BCL-2
).:l.m A oo V—)Lwls u.ubﬁ‘ eSS H1 9 H2 USL“’%; Sloads cd)sTv o)l.a..:'a J&.u).) \'"—)L....,LT u.a_ids).) L)‘)No ey )‘ J,ol} C':L“J

FEEAY Lmosjf
300
Caspase- 3
250
2
b 200
e
X 150
\% 100
- 50
0
C H H1E 2H H2E
calizee sloog,S 1o Caspase3d g, lade (V) S
59 BAX/BCL-2 (115555 o (miy o 3 Jol> ol HL 05,5 b avslio ;0 HIE 04,5 ,0 Y- 5LewlS ufig p l5me
BAX/BCL-2 (154 G -l 0 03,91 ¥ o las JS Oeiiep ke HI 09,5 jo croren (P = +/FY) cuslas &glis
Sl plas gl sime alS HL 0,8 L avslin )0 HIE 09,5 jo ol lis g lo gme gy J 530S 09,5 L aislie ;o Y-l ulS
JraSeg, S Lawolin ;o HL 69,5 ;0 oo (P = +/+00) H2E 05,5 ;o Y- 3L ulS 59, jlade 3,k 51 (D = +/AFD)
(P = /oA cla gglas 30 Oeizmed g H2 05 5 5l 1S (g0 Sme jolay (0 = +/+ YY)

09,5 s angliie 1o Y-5LwlS (g e (D = +/NYY) H20g,8
¥ ol JS2) 8l ol sl s

"y


http://umj.umsu.ac.ir/article-1-5108-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-17 ]

YA ol 5 ¥ oladds XY 690

(K5 pele Sl also

BAX/BCL2

eSS e S0
o o o
FS o o0

o
N

c H1 H1E H2 H

2E

alizes glomg S 50 BAX/BCL-2 slysssgyy o :(F) S50

S Fod iy ay Olst s (59,008 STy Yo e ¥
i Leiian e o Yse (oY e oo
BAX/BCL (50555 s aizod 5 S35 ] 92«6 557051]
ol Sl s oo S 1S Ol Sen 5 353l 092 00t -2
Ve oo 5 s, &yl jo JLbgail o Sloe g Ceels
0339 opped oS sl GLAITY) o)) Kes 5 (95865 izen
HnSolr 3 wlgiee o)l 5f pleyd So lyean slse
5o a5l gyke (58 Cands d5ne 5 JLbsal 5 Sles S
L g ol slaJeal, (tals a4y e (35,5 Slalllae cpl el
Sl b sl anld hals bk, 5o a5 cool oads 555
a5 ais oo i Lo ganlllas §) ol s yls s o Lo
o § 0,10 GBS 39,00, les Conndg S5 5O ()9 (S
ez 5 Yo3lels s BAX lai 5oyl 4 pomie olse tals
(VY slo S i) 545 0 BAX/BCL-2 sy o
Sl oszg ble sardllan )3 (o559 (nyed i Culid Grizes
S G20lS 9 BCL-2 (gismsT ad ol alidl esly

35900 STy Yoo LoV 0g,5L anslin 5BAX/BCL-2
S50 T 4 Gl 098 )ls (S Dl (pl (Jg 39 00t
Pl b g9 5 4 oie Jolge (ol o i (A559 oS
xStz F Girml b Jelse g9, Sl 05500 5]
) 45 033 35t ] e ;5 4Ky 1 e 4 g Al Ll
55l 5l @Sy 50 G Culled D550 5 Somal I LSl
slo s Lo aslllae ol (aizeed wdlion (Jobo (599 S 5
Ll L olron (59,008 a STy Vge (e Vg ) 23l o
G22l5 s Bel-2 5mml wo Jale Sl o (oogls DLy ya3
heo ¥ 09,5 55 ks 3l 5 392 00 BAX/BCL -2

"y

H2E 5,5 ;0 BAX/BCL-2 iy S i o 8, 5
Ouima (P = /00 Y) 090 H2 09,5 5 268 (5 lo cine jeboay
2= +NoY)H2 055 ;o BAX/IBCL-2 559y o s
o lads JSi) olas oyl | 6)“’;53*"“’ gls ;i35 09,8 b aslis
(F

S dadd g G

e e 4 ol ol aalllae ol 5 Jols slaazily
039598 SeS iy Yo (e VgV Lo 09,5 4 cs BAX
08,55 o g o sime ol o, o eglas Dl ol pll L
Y 9 \ el A 45g5iL‘°°3)§ 3 BCL-2 u—'-bﬁ)-’ )‘\.\.EA el
KT SN ST NNV S T
Yoo e VgV 80,5 Loleo 5 ol (555 cdlsd
29,5 BCL -2 (059 ke (ial3dl el (39,000 9onSTy
OV lS g laie 00 o pme 5 ialidl ) A S
20 90,8 Ll g sl Yoo (o ) AT 09,5
Olis gyl gme Dl sy wisls plowl 8355 codlad o5 25 F
59090 STy Ve (haa ¥ a5 (295 50 Bk il sl
o9 IoSae Gl o (B9 Sellad ploxl s 872l 5
BAX/BCL-2 134, o 0 H2 09,5 a0 s Y- 5Ll
ol gyl gme ol HL 05 5 L awslin ;o HIE 05,5 ,0
GalS H2 05 5 L awslie ;o H2E 05,5 jo cod ol Ll ol
Sl plas ]y gl e

Y lade aS aies e Glis ol Limgh 5l odel sy gl
Jubigsl sloJsho 35T Sl o (59 )0 sy Yso (oo
Gl b Sllg Jlogs o )b 51 Ll o)l iz LS &gl


http://umj.umsu.ac.ir/article-1-5108-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-17 ]

oller 5 ghale Slige sgls

w b gy > 5gys Caspase3, BCL-2, BAX (sla gy olien 0 (soghs oy p05 i1

o BT opl ol Ggye s0,l900 Sl g o Shae DS ials
a5 3gds 00ld gl Dglite pwndlSe iz galwgs Wlgi o
gLss LiglhY NO ) eslyd ialdl ) sl s
TIPSR YRS INEINE S U N Jr]
s Jubsusl sla sk § (Sl wdlas (o 8L sabws:
55 ke BT el (PNl pspligail sacms ags cod s (2al38!
e T A S el
Gy 5l seslas Ol jed a5 Cuwl oud (5,155 pizren bl
Cliblome jopd pln j5 1 @)l cdl (IS gezd lge
RUCP PSRIIEL IR RUSS IR JRETENNESEIN UG 4 D REC IR
oler Goe oes Lis o (o diys Sli el G5l
a1, L ROS ady a8 aas o i olidiss.og &
Sl 5 isad) sl &y 45 el JLay (Sl
H202 &5 o (552 play JEl Gl e 5o (Sinlon
5 Caspas3 sl ol Sl Gasb 5l sama! S eely
BCL-2 al s s wlsf o yous (o) llod 45 555 o P53
S ame)0 0V (gilsn slacedlad Job o (FY).0nly Gials
285 1o 3 S 55 a3 (Bl 5]
(FD)og b0 has 0390 daS g JIG015 4 (9,25
S35 035 STy ol Sl a5 olap il alox]
SOD (GPX) asusSl, 5553655 & olgicsn 45 o 5 55>
o el Loy 31 ol cdlsd oo ,5 o Ll (CAT) 5YLsLS

Sl pod ool 3 50 aS(F0)09 s (19, omS T (slaccn]
B a5 g a5 B il 288 18 s
ols plas guls wisls J18 wy dyge |y w5 ST LT jo 285
Lgoa—d 8 slo sl 90T (2ul58l el MiIR-135a o
shazmes jo axdly (3 BCL-2 (nsign ol 1003 (nl w88
L @l ol (F7) o5—be 555k 50) S 5e s5iuml o5
dilg oo ol Sl Judo conl sl jo ol Gudos slaassly
5 &St OT (500 50 (ol Sl eeiitas 55 15 4 bgy e
JKGaty g H202 sls lis 6,500 alie guiizs .abl ol cdale
S $n Syt 15 C oS s el ely 5 ST
4D 4o 08,5 00 CPP32 colad ol cels 55 1 5 090 00
a5 BCL-2 slagusigy o snlys 8 550 S50 sl
lid (Ko LSy aiiS oo Jos sisual 0o slapntisy Olsix
0955 42 € p9)S g s il 5 A8 o Ladn ) (608 i
o5 1) CASPASE 3 oi Jlsd 4l 0 5 Jojgi—w

Fho seba 2309 DS 4 ‘.;S 6):5 a5 () \)"\';';SQSA

g

D) 5% (o9l e 5 9 Y DB b oS 09 I3 e Yge
BAX &5 ole sals 4 joeie aingr 00,5 L8 gaiSw a5 ol
55‘95 (\'"‘f)may OMBCL'Z L)L"" g)‘""‘)3| U.HM 9 Y‘—)L:.wls‘
el )9...:9;T S i i o i a8 wisly lis e 4
s (et g 38000 a5 ] il Sy o Vsl S
L Salan LT slaazil 0gi 0 BAX/BCL-2 s ials
OlS o g oil ar ol yhay 1 soghe BT Ble o (el
oS assls lis LS 5 I (Y)og-3 i (60 Slos oYM
S ol o ol (SO3PBl (B9 e S9 5l (259 (el
2385l (Bo et 5} U a5 enal (lo; pl b g S e
ey (2 p03 09,5 10 9 0 oo g JBI05 o B salac
(FF)a0,8 V- 5Luls g BAX ols g BCL-2 jlo jne a3l
Syl 5o Slidss ol b el i gl 55 ol> gadllas 4o
ol bl eoel ey wisls plos) 35,9 axia A a5 Slacs,
D55 1o sine aslllae
B 000 939 Cuogame 15 B3,9 dube BT gly adl
Sl 5T e wioly plol Saslalg oy 5 oy 505 45
oz eSSl 5l gy Al als Lol yo oSt sl
BCL -2 _zals s BAX Lo il cow ol3T sla Lo,
39 59me ] el oo S A gl 0l co ol plic 9e B oo
h b ((YV)ail 508 095 a4 caui 05 ol s,
ST T i al38l 5 )b 5115 guslon ST o il laie
.)9.»:&54@ )Uwo ;L.mf‘ e W.JL’.B wbﬁ‘ eV ooly U&U
sl ok 55001 5 bos coudlad slools Lz cladlas (YA
(VIS (oo 675 gl w09t o0 Wl il 325l 51 057 (B9 e
5 Slo sl Jolw ‘_go)‘L»“ Sl b 9)55" 6")‘%‘) Cardg Sguds
S iz 000,5 Syel o)l 0 WV iol38l ien
sl Jol o cdablos a5 ol oLas o, 5 5L a sl las
s | 5oy (qomnilSo Ly (55 Cedlad plnil L Ll
5ot BCL-2 (5555 olime 19 32305 olis b cal 45 (F2)
S Gher GLoCeTan 4 Wi oo (203 ko SRS el
sy S 9 T=3LlS s BAX slaeiy n ol (i0lS
o0 S5 oSt aS lae 4y 4z g5 Loy ,§ BAX/BCL-2


http://umj.umsu.ac.ir/article-1-5108-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-17 ]

YA ol 5 ¥ oladds XY 690

S8 pole Sllllas dloxs

Sion gy 4z gie (5t oyl W1 Ol B3 @ a2 b -
A G pam g Nade B el g, 5l ledge I (B

2505 g0 ole po (L et 5 (59, g0

Sl a8 g S
5509 Sislnd 4B, 50 658 Al 5l (i adlllae ()
DB S L S e BBy ol LIS cule, b 45 ooy
olSils 555 (8 55)s b 09,5 o IR.KMU.REC.1396.1562
e 4385 18 gl 3500 (635 0 8 Wl (Ml o]
pole oSl p e Jiw g LIS il cs 5 0
aalllas Gl SeS L oS GSen 5 Gy ole)S (St

Ailai e (F10,08 o AT iy (LL 4 ol

References:

1. Hashemi M, Kroczak TJ. Apoptosis and
autoimmune disease. Curr Med Chem Anti Inflamm
Anti Allergy Agents 2005;4(4):429-37.

2. Sadowski-Debbing K, Coy JF, Mier W, Hug H, Los
MJ. Caspases-their role in apoptosis and other
physiological processes as revealed by knock-out
studies. Arch Immunol Ther Exp 2002;50(1):19-34.

3. Upadhyay D, Panduri V, Ghio A, Kamp DW.
Particulate matter induces alveolar epithelial cell
DNA damage and apoptosis: role of free radicals and
the mitochondria. Am J Respir Cell Mol Biol
2003;29(2):180-7.

4. Skommer J, Wlodkowic D, Deptala A. Larger than
life: mitochondria and the Bcl-2 family. Leuk Res
2007;31(3):277-86.

5. Mokhtari-Zaer A, Ghodrati-Jaldbakhan S, Vafaei
AA, Miladi-Gorji H, Akhavan MM, Bandegi AR, et
al. Effects of voluntary and treadmill exercise on
spontaneous withdrawal signs, cognitive deficits and
alterations in apoptosis-associated proteins in
morphine-dependent rats. Behav Brain Res

2014,271:160-70.

Ve

ol Soe Gl L Yol aS 0S o Joos jemel ade

g ol iy jenml s (o550 Sallad ;35U (o ped

@i sy sguso

b Ledl 50 ol odgs aienS] O cdale g8s lme cpns —
Sz Gl i bl ol Sl b, 508 g

D Gesliyg JoSe Bpas ooy (lewdly D sy Gedo (liee =

s DNA lo ol o Jolo b byls 5 (Sess Jolse -

edg i 0ae odlad 09 YU ¢ ol 0iS 5t
g 6581 Ol Gy el 4 O, (85 Fab lie s -

D (eliny JoSo B pas

6. Youle RJ, Strasser A. The BCL-2 protein family:
opposing activities that mediate cell death. Nat Rev
Mol Cell Biol 2008;9(1):47-59.

7. Yang Y, Jemiolo B, Trappe S. Proteolytic mMRNA
expression in response to acute resistance exercise in
human single skeletal muscle fibers. Eur J Appl
Physiol 2006;101(5):1442-50.

8. Park K-S, Sedlock DA, Navalta JW. Exercise-
induced muscle damage and apoptotic protein
expression in immune cells. FASEB J; 2007.

9. Nabiyuni M, B p, Y d. effects of honey bee poison
on leukemia lymphoblastic cancer cells. journal of
Faze Med Sci of Kashan university 2012;16(2):7-
121.

10. Ghavami S, Hashemi M, Kadkhoda K, Alavian SM,
Bay GH, Los M. Apoptosis in liver diseases-
detection and therapeutic applications. Med Sci
Monit 2005;11(11):RA337-RA45.

11. Peterson JM, Bryner RW, Sindler A, Frisbee JC,
Alway SE. Mitochondrial apoptotic signaling is
elevated in cardiac but not skeletal muscle in the
obese Zucker rat and is reduced with aerobic
exercise. Eur J Appl Physiol 2008;105(6):1934-43.

12. Favero G, Paganelli C, Buffoli B, Rodella LF,

Rezzani R. Endothelium and its alterations in


http://umj.umsu.ac.ir/article-1-5108-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-17 ]

oller 5 ghale Slige sgls

w b gy > 5gys Caspase3, BCL-2, BAX (sla gy olien 0 (soghs oy p05 i1

13.

14.

15.

16.

17.

18.

19.

20.

21.

cardiovascular diseases: life style intervention.
Biomed Res Int 2014;2014.

Colak E. New markers of oxidative damage to
macromolecules. J Med Biochem 2008;27(1):1-16.
Cai H. Hydrogen peroxide regulation of endothelial
function: origins, mechanisms, and consequences.
Cardiol Res 2005;68(1):26-36.

Janero DR, Hreniuk D, Sharif HM. Hydroperoxide-
induced oxidative stress impairs heart muscle cell
carbohydrate metabolism. Am J Physiol Cell Physiol
1994;266(1):C179-C88.

Khoshtabiat L, Mahdavi M. The role of oxidative
stress in proliferation and cell death. Iran J
Psychiatry Behav Sci 2015;25(127):130-45.
Mazzola PN, Terra M, Rosa AP, Mescka CP,
Moraes TB, Piccoli B, et al. Regular exercise
prevents oxidative stress in the brain of
hyperphenylalaninemic rats. Metab Brain Dis
2011;26(4):291.

Yazdanparast Chaharmahali B, Azarbayjani MA,
Peeri M, Farzanegi Arkhazloo P. Increased
Expression of Bax and Bcl2 Apoptosis Biomarkers
in the Heart of Old Female Rats After Interval
Training and Curcumin Consumption. Jorjani
Biomed J 2018;6(4):40-52.

Kwon I, Song W, Jang Y, Choi MD, Vinci DM, Lee
Y. Elevation of hepatic autophagy and antioxidative
capacity by endurance exercise is associated with
suppression of apoptosis in mice. Annals of
hepatology 2020;19(1):69-78.

Aboutaleb N, Shamsaei N, Khaksari M, Erfani S,
Rajabi H, Nikbakht F. Pre-ischemic exercise reduces
apoptosis in hippocampal CA3 cells after cerebral
ischemia by modulation of the Bax/Bcl-2 proteins
ratio and prevention of caspase-3 activation. J
PHysiol Sci 2015;65(5):435-43.

Ghajari H, Hosseini SA, Farsi S. The effect of
cadmium

endurance  training along  with

consumption on Bcl-2 and bax gene expressions in

1

22.

23.

24,

25.

26.

217.

28.

29.

30.

heart tissue of rats. Ann Mil Health Sci Re
2019;17(1).

Sinha-Hikim 1, Sinha-Hikim AP, Shen R, Kim H,
French SW, Vaziri ND, et al. A novel cystine based
antioxidant attenuates oxidative stress and hepatic
steatosis in diet-induced obese mice. Exp Mol Pathol
2011;91(1):419-28.

Quadrilatero J, Alway SE, Dupont-Versteegden EE.
Skeletal muscle apoptotic response to physical
activity: potential mechanisms for protection. Appl
Physiol Nutr Metab 2011;36(5):608-17.

Neto JCR, Lira FS, Oyama LM, Zanchi NE,
Yamashita AS, Batista ML, et al. Exhaustive
exercise causes an anti-inflammatory effect in
skeletal muscle and a pro-inflammatory effect in
adipose tissue in rats. Eur J Appl Physiol
2009;106(5):697.

Pagan LU, Damatto RL, Cezar MD, Lima AR,
Bonomo C, Campos DH, et al. Long-term low
intensity physical exercise attenuates heart failure
development in aging spontaneously hypertensive
rats. Cell PHysiol Biochem 2015;36(1):61-74.
Kenney WL, Wilmore JH, Costill DL. Physiology of
sport and exercise: Human Kinetics; 2015.

ShiJ, Bei Y, Kong X, Liu X, Lei Z, Xu T, etal. miR-
17-3p contributes to exercise-induced cardiac
growth and protects against myocardial ischemia-
reperfusion injury. Theranostics 2017;7(3):664.
Kanter M, Aksu F, Takir M, Kostek O, Kanter B,
Oymagil A. Effects of low intensity exercise against
apoptosis and oxidative stress in Streptozotocin-
induced diabetic rat heart. Exp Clin Endocrinol
Diabetes 2017;125(09):583-91.

Quindry JC, Miller L, McGinnis G, Kliszczewicz B,
Irwin JM, Landram M, et al. Ischemia reperfusion
injury, KATP channels, and exercise-induced
cardioprotection against apoptosis. Eur J Appl
Physiol 2012;113(3):498-506.

Husain K, Hazelrigg SR. Oxidative injury due to

chronic nitric oxide synthase inhibition in rat: effect


http://umj.umsu.ac.ir/article-1-5108-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-17 ]

YA ol 5 ¥ oladds XY 690

(K5 pele Sl also

31.

32.

33.

34.

35.

36.

37.

38.

of regular exercise on the heart. Biochim Biophys
Acta Mol Basis Dis 2002;1587(1):75-82.

Plant DR, Gregorevic P, Warmington SA, Williams
DA, Lynch GS. Endurance training adaptations
modulate the redox-force relationship of rat isolated
slow - twitch skeletal muscles. Clin Exp Pharmacol
Physiol 2003;30(1 - 2):77-81.

Martinez JE, Taipeiro EdF, Chies AB. Effects of
continuous and accumulated exercise on endothelial
function in rat aorta. Arq Bras Cardiol
2017;108(4):315-22.

Guizoni DM, Dorighello GG, Oliveira HC, Delbin
MA, Krieger MH, Davel AP. Aerobic exercise
training protects against endothelial dysfunction by
increasing nitric oxide and hydrogen peroxide
production in LDL receptor-deficient mice. J Transl
Med 2016;14(1):213.

Lu K, Wang L, Wang C, Yang Y, Hu D, Ding R.
Effects of high-intensity interval versus continuous
moderate-intensity aerobic exercise on apoptosis,
oxidative stress and metabolism of the infarcted
myocardium in a rat model. Mol Med Rep
2015;12(2):2374-82.

Kwak H-B, Song W, Lawler JM. Exercise training
attenuates age-induced elevation in Bax/Bcl-2 ratio,
apoptosis, and remodeling in the rat heart. FASEB
Bioadv. 2006;20(6):791-3.

Lee YI, Cho JY, Kim MH, Kim KB, Lee DJ, Lee
KS. Effects of exercise training on pathological
cardiac hypertrophy related gene expression and
apoptosis. Eur J Appl Physiol 2006;97(2):216-24.
Liu W, He W, Li H. Exhaustive training increases
uncoupling protein 2 expression and decreases Bcl-
2/Bax ratio in rat skeletal muscle. Oxid Med Cell
Longev 2013;2013.

Ross MD, Malone E, Florida-James G. Vascular
ageing and exercise: focus on cellular reparative

processes. Oxid Med Cell Longev 2016;2016.

"y

39.

40.

41.

42.

43.

44,

45.

46.

Souza RR, de Franca E, Madureira D, Pontes CC,
Santana JO, Caperuto EC. Resistance training
improves aortic structure in Wistar rats. Braz J Phys
Ther 2017;21(4):244-50.

Marsh SA, Coombes JS. Exercise and the
endothelial cell. Int J Cardiol Heart Vessel
2005;99(2):165-9.

Ribeiro F, Alves AJ, Duarte JA, Oliveira J. Is
exercise training an effective therapy targeting
endothelial ~ dysfunction and vascular wall
inflammation? Int J Cardiol Heart Vessel
2010;141(3):214-21.

Kim SY, Lee J. Exercise Training suppresses
vascular fibrosis in aging obesity induced rats. J
Exerc Nutrition Biochem 2014;18(2):175.
Anderson EJ, Lustig ME, Boyle KE, Woodlief TL,
Kane DA, Lin C-T, et al. Mitochondrial H 2 O 2
emission and cellular redox state link excess fat
intake to insulin resistance in both rodents and
humans. Eur J Clin Invest 2009;119(3):573-81.
Konopka AR, Asante A, Lanza IR, Robinson MM,
Johnson ML, Dalla Man C, et al. Defects in
mitochondrial efficiency and H202 emissions in
obese women are restored to a lean phenotype with
aerobic exercise Diabetes

2015;64(6):2104-15.

training.

Fischer TW, Kleszczynski K, Hardkop LH, Kruse N,
Zillikens D. Melatonin enhances antioxidative
enzyme gene expression (CAT, GPx, SOD),
prevents their UVR - induced depletion, and
protects against the formation of DNA damage (8 -
hydroxy - 2' - deoxyguanosine) in ex vivo human
skin. J Pineal Res 2013;54(3):303-12.

Zhang L, Liu H, Sun L, Li N, Ding H, Zheng J.
Glypican-3 as a potential differential diagnosis
marker for hepatocellular carcinoma: a tissue
Histochem

microarray-based  study.  Acta

2012;114(6):547-52.


http://umj.umsu.ac.ir/article-1-5108-fa.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-17 ]

Studies in Medical Sciences, Vol. 31(3), June 2020 @

THE EFFECT OF CONTINUOUS TRAINING ON RATE OF CASPASES,
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POISONING INDUCED BY DIFFERENT DOSES OF HYDROGEN
PEROXIDE

J. Mahtabi Alamdari’, H. Matin Homaei?, P. Farzaneghi *

Received: 24 Dec, 2019; Accepted: 20 Apr, 2020
Abstract
Background & Aims: Apoptosis is organized cellular death, induced by various physiological and
pathological factors. Therefore, the purpose of this study is to investigate the effect of continuous training on
rate of Caspase3, BAX and BCL-2 proteins in rats vascular by induced poisoning due to various doses of
hydrogen peroxide.
Materials & Methods: 40 mature male wistar rats were randomly assigned into 5 groups including 8 rats in
each group. The groups were injected by: 1-Intraperitoneal injection of 1mM H202, group (H1), 2-
Intraperitoneal injection of 2mM H202, group(H2), 3-Intraperitoneal injection of 1ImM H202 with regular
exercise, group (H1E), 4- Intraperitoneal injection of 2mM H202 with regular exercise, group (H2E), and 5-
control group(C). The training groups performed regular training on the treadmill daily for 8 weeks, all of rats
after the anaesthesia knocked out and the BAX, BCL-2 and Caspas3 proteins ratio were determined and
measured by ELISA technic. The ANOVA Two Way test was used to determine the effect of each of the
independent variables on the indicators. Also, the ANOVA One Way test of the Bonfroni follow-up test was
used to examine the intergroup of each of the variables. And significance was considered as P< 00.05.
Results: Continuous training in the rats showed that the amount of BAX protein did not decrease significantly
compared to the treatment group with 1 and 2 mM of hydrogen peroxide. Exercise alone or with injections
of 1 and 2 mM of hydrogen peroxide, increased the amount of protein BCL-2, which was not significant and
decreased Caspase3, BAX, and BAX / BCL-2 ratios in both groups receiving one and two milliliters of
hydrogen peroxide, but only changes in Caspase-3 (P = 0.014) and ratio BAX / BCL-2 (p = 0.0002) was
significant in groups receiving 2 mM of hydrogen peroxide (P < 0.05).
Conclusion:Continuous exercises are likely to reduce the apoptosis of endothelial cells by reducing
Caspase3, BAX / BCL-2 ratio and increasing BCL-2 which is likely to prevent vascular tissu damage.
Keywords: Continuous Exercise, BCL-2, BAX, Caspase3, Endothelial
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