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Abstract:

Background: Apoptosis is a highly regulated process that ensures the tissue and cellular
homeostasis. This study aimed at investigating the effect of endurance training and the
Ziziphus jujube extract consumption on apoptosis of cardiac tissue in male Wistar rats.
Materials and Methods: In this experimental study, 32 male Wistar rats aged 8-12 weeks
(weighing 195 mg+7.94) were randomly divided into four groups: control, jujube extract,
endurance training and endurance training-jujube extract. A moderate endurance training
program was conducted for eight weeks and five sessions per week. Rats were received a
daily dose of 600 mg/kg of the extract orally. The gene expression of anexin-5 and caspase-3
in cardiac tissue was measured by the real-time PCR.

Results: The results showed that there was a significant difference in the mean weight of the
heart tissue of male Wistar rats among different groups (P<0.001). Changes in anexin-5
expression of the cardiac tissue in training-supplementation group were significantly lower
than those in the control group (P<0.012). Also, the results showed that changes in caspase-3
expression of the cardiac tissue in supplementation (P<0.001), training (P<0.013) and
training-supplementation (P<0.0001) groups were significantly lower than the changes in the
control group (P<0.012).

Conclusion: According to the findings of this study, it seems that endurance training and
jujube extract consumption can have an interactive effect in reducing apoptosis of the
cardiac tissue.

Keywords: Exercise, Apoptosis, Ziziphus Jujube extract, Cardiac tissue, Rats

* Corresponding Author.
Email: moradi.lida@gmail.com
Tel: 0098 217 700 9800

Fax: 0098 217 700 9808 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, December, 2019; Vol. 22, No 6, Pages 547-554

Please cite this article as: Akbari M, Moradi L, Abbassi-Daloii A. The effect of endurance training and Ziziphus jujube extract
consumption on apoptosis of cardiac tissue in male Wistar rats. Feyz 2019; 22(6): 547-54.

oty



https://feyz.kaums.ac.ir/article-1-3625-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

SLAGE s yu B8 8Ly g gl 1 ilis o lias 8 peas g haliiuul (s yad S50
P e

Y *y )
2P ksl 3l 1M ST

W) EY

S BU s G ol 3 BAa S g s 5 g 5 Sl Sl gen S ol 0k (a5 Ay S 53] 1SR 9 Al
2af e Slagbse 5o I S3L sl g Sle slas S rae 5 bl s 05

f;\wi\//w 055 Sole 5 A ANY G b Sl s 315 5 ol oee Gl ¥Y 3lds o o0 addlle ol 3 (RS9 9 Slgo
b olil 0 4l LA el Sl o jluas fallil o el 5 elil (a8 (Ol oyl J S 0y S Y 4 dala 5 sbe
Shsr o pon 635, (0 033 p S kS 2 p St #00) Olis ojlas A |l w53 adr 0 5 i A S & baw o DS
s g Seslui Real time PCR iy, a4 Qb il Yo 5lulS 5 0— Sl 0Ly Ol b3 5 5 e

35 ol Sl O el 05 Oy Sl it (P<e/0 1) Clils sz sl il glaog £ s Gl Sl 05y oKile o W
JoSa (slaos B 55 Y 5luslS 05 Oly Sk 55 5 (P<0/0NY) 0390 28 (ol sine s gbts U8 05 8 4 ol JuSam i i 05 5
P<2/0AY) 541 S (g ola a5 abay S8 09 8 a5 s (P<0/000)) JuKaom s o3 5 (P<2/0AY) s 05 o(P<t/00Y)

2 el 1 g e s JaSe 5 Lo gio Sdd b ol 1 o3 45 Ay i ol Guid LaaBl 4 43 5 b 106 T dorai

OYV-00Y Sloete AV Wikl 9 poy F o5led 93 9 S 0433 (2 sy — ke aliole g5

et 3 (6ol 5 45 Sl J55 g 5055 5 S 505 O— eSS
5055 2lanl (T e shd (L ol abe I (K55 5 5
63 (oS 5 Joe 8013 O el 0] 5 28 J g 553 0]
2 53Rl paseS 53 g Sl o e fidilind & dlail gl
Cdlad [F] 35 g ool O Jls 3 5 AL Lyl 2
oz 51 I 3L s5 858,50 5 S35 R e AU L5005
b co ol oy o3l sl 1 03,8 g LBLEI o5
S, o8 Ol e a8 oyl i e g Gl 5 o)l e
aS Wlos S 5,158 0, Ken s Barauna [V] cul sdd aslis
S Oh B By g e atia ¥ Doy (g glis o el
sdalin 53 01,LSen  Daustar [A] 548 o L5 5 Shes 5o
90 (a8 55 59,0 OIS faglin Oy a3 oS Lles S
i o ol ol i ¥ Dy ol e gl e
23 8]9S s i T G 53 Sl e 5 kil
el aia \Y S iles S 5,158 Ol Kea s Kwak « fslie
Ao VO Sds Ay 5o e V0) s § (55 Ogs
o 03 5l Sals e sk (aia 3 5550 5 VOoma
Ay ol el S o o3 ol e R e I o
dae 85w K b 5[N] kSt 3,18 g0 ]
5 ALS Gl oS Sl esliial (B e 53 (B F 15 4 S
[N] sl 0 S 3 and Hgba G el b o bl

OYA

Al il LB 5 T hals

e g ol S3L ol s gl on T iSO OISl

4o
2 o Bl o J e gl alulis
Gl ) ot 53 ol 43515 a5 3550 P25 S g
P S hami b (555 Sl oS das e OLE Aalpd
D]l ko (B st G D) odd (530500
Sadsbe o5 o 3l s 45 Sl Joe S 25 S5m0
Slad g ppomer 5 okis ol b g b b g3 Shes b
Dbl A Sl e ] 6 oK Tl s g e e
s Sas 5 Ll 5o b b Ol ek 4 e Kl
Ol 5oty O el 5 ¥ 3LalS S50 28 Ks B b 51 [¥] s
el 5 B 5 S LG Sl 55 S5l Sl e
Yo lalS o5ladld 1] ol odd esls 0L 5 ahiae o,

[F] el a5 o 5500 55 o Juokilind Ol b 5500l b

ST sl&asls ol&isls Wlod Olpgs 319 (sidisg Siolerud 2yl pwliils '
Oll Ol (ol

ool 35T 083l ok 015 3219 09 pole 9 331 a5 99,5 sy sbiael "
Olul Ol

Ol ol cgotusl 31T ol8tils o JoT il o T 319 o 59 (55990 jud bl ™
soiuns oxlusgel (3RS *

039 pole 9 53 w33 89,5 sollunl ST o8kl (o O g5 319 (Ol pes
SPIVY.-9A-A 30mgi)gs SFIVY.-qA- - 33813
moradi.lida@gmail.com s53g)35H Caumy

IFAV//P+ saled Gipsdy A6 IFAV/F/PY sl Ayl


https://feyz.kaums.ac.ir/article-1-3625-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

ol 3L Hgn el ol oslas g el o el LS

ol Olile)l aes s IS 138 5 O D g s
O e g 5 ks o) Sads 5lsl 3 gla ot las

A3 8 Al g ey YVAVOF US b dgie o gn b oSS

il o a3 SS9

Je3 695 4sin A Sdnin elital o9 8 Sy o3
Sdety hn )3 5550 (s ped 09 8 g i plonil O g
SLsT s Ve Jols S5 a8 op S Jeea 5 s Axka A
b 4i3a)0 Sdess 45 29 Joas 5 ois 5 Lo b Ol g (g5l
a2 S el Ao o od g Aks 5 0 VO U0 s
azia s L asd sl el Sk w g Sdedy Sia Oy g0
Lo by aids 55 2 YF Cow o 5 435 00 Dew gl
Oloe J=5 03,5 3 s 423 ¥ 5 838 p 8 s Vo Ol
72035 oS s sian Al 3 PY a4 o2ia iha 5l o e
e N & R e e L I S R
VRS Y a4 Oy i LS o sty ol
Wy 4 polgr ke s 8 B! ol Lty 4iE5 53 o
PR IR * NI | VR CONPRCP R PR
3y 0y oy 4D 53 o WO 4 g Vo A 3
Moy FalS alT 4 olis ooy s ¥ ke (b (5 035
3l cmle, Hslan dlo o cnl 55 [ O oled Jya) 58
SN S b 5 D s 4 Dl 035 Jlsly sl (SIS
5 Dy Sy (s B 5 Jos opl 4 A sz

Sl o,lae (23 JoSo 5 4 020

o IAml dd A A g Ol g2 51 Dlis 0 g
S Sdodm 31,8 il am o Frogles 4 5 edd atud Ol
UV IR taL g U [PCW ORI I - Z 7Y
Ao )3 Vo ST oylaas dhow gy odal Sty p35 3l 0 )las
I A i dslransd sl S35 55 0slas ad Jlasal
[Y] cmiS Lo dis o Kilo a5 00 35 glos o i >
o g od o i Of e 53 p 8 s Frr 553 Lo slas
558 FAS g S da Pt Gas b (Shs e

2l s Gl Dl eIl g L (6 S g
K il ce ) Y ey Sl g andllas OLL 53
TR S U EPTRPI W SR P JCH] { PV E W R TR
093308 i tbl an ol s 5l eslinal b (3 g
00 L ¥ sl 51 ok plosil DLl S o 05,3 s

7 AJ\.Q..: |\'Y 0,9 |\‘“\V|.\Jj~n|‘g B |u.a,_3 MUe\.ﬂj.}

3 Shos o SIS 1 ek 5 AL ol ge 5l eslinal o) !
WS g 05 55 Sluo GaJoSe b amlie )3 2555
Ssalas gblos 53 Cls ol b ush ) 5l ol 48 .l
Lol glail Oboys sl (b 3 45 3580 028 01 )
B B e ok A R P PR
Sl (Ghre slge 5 o902 Sy c 2 (SR b
5C ol sl)ls OF oy 5 ady; Wil b amslin 3 5 [VY]
S Wi g s el S 5 (2 5 el (i A
o S Al 35 g el S ISIT oy e A g 5
ooy STty i 51y gaaie Gliys ol [0 F] At
Al s gl dd ol s 4o Ul e LT aler 5 a8
ool 0 0313 QLIS mzman [VF-VA] 5,8 o )L31 OF )5 53]
— B slagoban 3 Ll Sle olas o ean (a5 S
I g3 gdome Sldllas bl V] Ll 6,54l Sse
b P9 4= pmoly 53 (ol ahae s S5l ey Sls
51 Al mn g3dza Jal e [YVY ] Wlesls 55 sz 3598

S Xl 3, g S5 mT e 5 S 535 G5 Al Sl
Al (ALE Glagsls B e 5 G Sl (T o g
5SSty S (m0ls OLalS Sl eslitul o3 sladle s
Y] ol 435 13 4z g5 5590 (B o o slasolen DLy
(2313 DAL 31 osliil (3555 Sl yui b Ll yn 555 5b
B 5 eSSl G2)lse Joa il (K50 ol b
Slrogd o smar 3 adlae 358 0 4o 5 Oboys slady 2
— B slpslen Oloys b s (58 i 53 SIS p0)ls 18
Sl s dlozr 1 Sl (laeilSa S5 5 S
3L 3l 4 az Bl e 0 B4 5h9 0 Sleys Slal sl
e AN S ey A 201 A p Bl G ol
Aas il S al p ole olas s b ol jen elined

by 2993190
@lre Sb g Sl 28 Sasn Ul Al
Ol 51 a8 s gy Slals (932,18 (oode 0aSlagsy b 515 5
VA0 £ V/AY 05y 5 4in AVY o b Bge e TY sl La]
P )30ty s N DB (T & el Ol sy ¢ S
3 Pl s (Dl slas WS U A 0 8 ke o
ALl s L LuS r.,...fﬁ Sle o las of pany  oliial o o3
VO 5 £0 Cusb, b ol B sl 4y YYEV/F Sllpe (6,146

J:}‘sju_ﬁ}ybﬁ- csle VY &ﬁ&khd}q}.éﬁ Loy

O¥4


https://feyz.kaums.ac.ir/article-1-3625-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

A Cj}fNCBI C.g‘Lw )" &ﬁf ‘5‘.&‘)'3} ‘uﬁlﬁ: f‘/.b
,Allele 1D 6\..&)‘}5%:!_3 k..n_,.? J.h.a-\..a ‘5‘...&[}5 J“"‘i‘f.’,
‘5|)_f hﬂ‘j‘ b:_g.g ‘;ALAJ;'J %I IR u»‘,bMEGA6

43 8 s 2 BLAST woli 3 dows gty Sita gla05

O, Ken 5 s,

b rbste 5l om 8 o I el s 55 Ol sl
SEs a8 OB uS e e a g, Olae 055 Cub
Sl ) e L ged S andls p GBSl Ao 5 o (:L’r.J

sodrea Kas osbl (G55 el Ol i g Seslhl g (g5l

b;".au.lw‘ QL:JJ Jﬁjﬁ—\ a‘)u J}J;-

A v 4 0 A\ Y Y \ (an 2 )5 aud> 0) ain
Iz 5o §e 00 o 0 fr v Gayf 4a3) e o3 e
* v A ve e A A 'Y (Wb ) Joos 5 ooy

ek 3 Olaabl S 51y [YO] 23 5 plol ol oS 3
-t 8 g Sy ,mls 04051 b S5 glaesls BIF O
548, bSe byl Jeu 5T a5l Waesls 5L o
i ) Amlis s 03030 51 000§ 55 g s (51
e s 5l ekl b bl Slhes plad A3 eslizal g s o)
23 P<e/00 yls gre g 5 0 plonil YY e SPSS 153!

b4 S L

oolemul s J S Ol geas GAPDH 05 5 asdlas ol )5
ool ¥ ojlad Jadom 55 o oslizul sla el p Mg ol 0
s el 51 s g0 sla, S 503 Ol (5 S 03Il L uml
(83w oS 3 o 9 Siomes Real time-PCR sS alow 5

s o s o YOO U a5 1 esliznal b 05 Oy olia
PCR master mix (Applied ;! esleul Ly PCR sl
ABI Step One +&us ,5 SYBR Green 4 Biosystems)
=55 3= (Applied Biosystems, Foster City, CA)

oslizal 350 sla sl g5 =Y osled s

536 oo S e
Forward 5"ACCACAGTCCATGCCATCAC3’

GAPDH Reverse S TCCACCACCCTGTTGCTGTA3® 104 bp

Amexin Foward  5-CCTGATGGGTGTGTGATCTTGGS |,
Reverse 5 TTTCTTCATCCGTCCCCCAC-3’

Caspase 3 Forward 5-CGGGTGCCAGTCATTCATCT-3’ 123 bp
Reverse 5’-AACCGTCTTTGATTTCCACGC-3’

F Ol a5 das o 0L glaog 5 5o Y= jlulS Ol i 46 b
Gl P<e/000y Slaie 5 \Y/FA L Ll Yo 5 ¥ ool3l amys b

Q‘JmJG ckw o} AJL«J d}-\? BL ‘W .(\' AJL«.& Jb}.«i)
o oals Ol Caliden glroy £ 5 o8 L Y=Ll 05 Ol
‘5\‘&9}; R aS s ol ‘é}}bﬁ Lf‘?;'d b}ﬁ)] @Lﬁ R
IS 5 P<e /) o jed 5 S8 (P<e/00)) Jao 5 S

1 3 g g 45 gae &gl (P<'/“'\)J'“§‘+&£J‘5J

Lgbhaj;g__,\ﬁ[))"g b)‘.,\}L:M\ “—;‘J’-".J;':i:’tf:”_r o)w J)v\?

o i
I3 035 L"“ij
(TAREIVAR JpS oy 8
L\ ZYRY, Joa oy S
FY ¥/ REETY
BRI JoSat 103 05 5

(P=+/+0) U5 5,8 4 o o ine a5 *

00

Pl
Sl i lae Ol el 5 pKile ¥ oojlad Jyde o
J..Jau' GLD el sl eals OLES Al ‘5““‘9}? BY) ‘_}:5.’:5
adllas il glaoy £ 55 B 055 Sl ek 4 bSS bl
Golsisme Sl bl Bl 50y 8 Sler o 45 sls 0L
4 sls 0L o g i Dgell S (ommen 3,05 352y
g 9 daS (P<i/eew) Joe 5 J8 ey S o
Syl (P<e/00A) JoSatop o3 9 I8 58 5 (P<o/0vY)
Jelos sl o S Sl @b’é Syls sy ols s
Ol addllae (slaos B 53 O- eSSl Sk 46 by iyl
Sdie g TV L i Yo 5 ¥ ol3l 4, UF Ol oS das e
03 Ol Sk s sl () 0 5led 5l p03) ol P<:/0v0
2 el 5 e glaey S s S C3L 0SS
i 0g)l bl edd eals OLE F ojled dods
Jmﬁ«ﬁcﬂ}d 9 J):S ‘5‘.&:‘3; O had a5 sls Ol ‘;v"g}:u'ﬁ

J\Jli)l‘, J..J’d @L‘b (P<v/\Y) 3,08 S99 ja&.«.« PP

4 A)\.a..f: |\'* 0,9 |W‘W|.\:.é..~|‘, o |Jé.:.ﬁ M\Jo\»‘gb


https://feyz.kaums.ac.ir/article-1-3625-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

vl L gl g ols oylas 5 gelil o el U

VA -

«/00
vE
E ° -
3 Ars YA N
NSJRYL
/YA
g
VI
i OY
YA
A m T T 1
Jps Sl Joso s Sl JoSat in o3

s (glass 8 53 5 230 Om 1 35 0 S0k 00 ol o gl = e Jls o
(P<+/+0) Js 0}; 4 S Hl3 fme u:.l‘s*

alises Lgb%o_g;)b LSJECJL:O—W&‘ U)— QL:.: Q‘Jﬁ?"? &m.iu.n—‘f ﬁ‘)l—&‘i d_,Ja-
‘SJ‘auéuch.u wgﬂg S| a;; 0_,‘:

VS V4A Joa
Nilas AV s Jjes
o/ /YA foSat o3 o
- s 0 1 03 0L
\ R s
e
3 v /OAY JAS&"’J,Q:
\ AN JoSetin s
\VA g
\VAR
\/Y o
Ve
) *
T}: 7. + /04
N *
~~
< ., v/¥¥
2 /% -
G
*
AN oYY
/Y
./. T T 1

JFs ole Josa RS Sl JoSat in o3
alisn (slros 8 53 ol L Y 3LlS 05 0l oSl 6,5 S uills oo s =Y sl s pul
(P<+/+0) U5 03,8 & o Joine falS*

# o leds |"" 09 |\f'\V|JA§u| 9 o |u‘:" 4sbislo g2 W1}


https://feyz.kaums.ac.ir/article-1-3625-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

C}|)&w}‘5}:5|

ulwéua)ﬁjafuwa—)pgu) QL:.:Q‘J,.,:,J WL&A—O a)Lo..: J}J}

‘5)1>‘_;;uda.~ wﬁ\guﬁf’| °J)§ e})f
RVARY PV Joe
*ory +/0) R J s
RVARRR A JoKat o o3
8 I ¥-5luls 05 ok
\ YA S
JoKa
\ YAYed JoKat o o3
YNY Yintd FoSetop o3 el

3 00Tl 05 Oy Ulspme S carge Sl b ae
g LS amia A Loy 0L O, en 5 m 3pd 0 S
IA] spbp e sagbse B8 25k 53 Ssual Sl
Sud b Jlg gl e ) 93 demlie 4 5 0,56 5 Cai
s ses) dalp p buge SAS b el Ol jes 5 YL
95 A4S UG esls OIS a8 e sS4 Mee gla
Sanl S SBuSs s Sl GulBl cre s e
S ool S5 BB [Y8] 580 IS 05 B L analie 55 5,8 e
syls Sl g As eslial (glazia A JS5g 51 ol Jiagh 5
1o sl GHdld cow et 3 (B sl
S Slkie) Wl s ol I AL sad (555
Bl Sl Ghed 3 0- el 05 Ol oS )3 g e dS
b pol e sodm 53 DAda S5 Gl pe S, sba
[re] ssdie dl pndS b Ul 03,8 o plonil ol
0515 QLIS Lol (G ok 4 Ld 5 O Sl 3 Shas 45 S
LU cJld a5 K201 51 suie cmsbsgye ol odd
S e ARG Bl E s 1) el S
Sl s0 55 oK) ol b B o el o SISl
Al s 8348 boles [F] kS e clibles sdome
il 3 56 5l 5 s s Yo 1y dghe el ROS
Crge olie &S 5,05 sy Jlexl cpl JA LS e 6 S
imes g S i 5 eS| ST C B s s
5 SHleh el s A &S sl UL ols Guisd slaasl
Yo5kalS 05 Ol Llsine falS g Ol JoSe o
WS Cal ok esls OLE kal)y cpmen 53 sk e I CSL
b 03 L el ain O Cilame 5 alias Y LalS e
LK 5 oK @l [FY] Al SAS e sl
ma A 5 59,0 Gy, cele ) LS Ol el 48 sl 0L
slpee s ige 53 Y-5lulS Sl pae JalS b (s A Gk
YokwlS Sl fae ol 55 OKen 5 Seo [¥Y] el of on

Iy ol Sdogs o pod win ¥ Ll ol e sla e )

ooy

e wis A &S sl Ol Lol G glaasl

2l i o Sl e D pas ol peaay lital
CAS g e a eSh S s BOos s B 3L U
Sk S5 gose 5 S3Pn 2 Sate S e Nl O
ol o o3l Ll syl g LB Oy dles I S
B Dlgea 45 spd B es s GBIy o) es cubs o
sy BB Ol wde Ol 1 [V] cal sl w18 5550
555 Sl 4 Ole oS ol odd esls 0L 5 a8 £ 15 Al
Sl 03y a5 als LS 3 ol o s [Y9] &S o S
Lo 45 ASb e IS 058 Gl S s glaey B 0 S
Ganachari « ol Gaiow slaasl b Ol e ol o o
Fro g e Yen lajes Lsls OWE adsw s OlKes
B35 B g 5o VYO b Sl p Sk 0 Ske
2 Fias s Pl BU il Y] 5pd s Bl e
—a o el S 5yl Jleiml g el aseie CIB L 05y Sals
S cage B ed e i Gab 5l Sle JoSe ol ea
s O, 4 El-Sayed (L Bl GNs s b Oy
Gy 53 p S Y 510 0) cilkn glajss 5l eslizal b (glanlllas
(03 FY 53,0 ¥V) EAF oS 5 Shas 5 0 L3565 Sl 3 g
595 Ja als OLE WOT s dubls p dlu OV B Y0 ot s
pA N0 50 (slasss g odd Oy A g 5oy 3 0 S T
o Ebrahimi ¢ piowen [YV] 223105 055 Jals 5 glas 50
Fre g Yerglazes b obis oylas s 5l e O,Kes
ol 53 solsime s 55, Y0 Sl dm p kS 0 8 e
L3, odalin o205 slaeg 8 55 O 055 4 AS O35 Ao
Ol & Ol g0 1y 0 iy8 Solidos 53 350 0 L3l [YF]
SR NRCW R VO RV I PR (T o T e TT
Lol S edli BOIE 0t B Sl ole LSU
rgmes ALl 0 Fodss lp G Slades

ol o 4 (G519 oy el wia A &S s ULES SOl dow slaasl

4 A)L&.:l |\'Y 0,9 |\Y'QV|.\.'.3..~|‘3 o |Jé.:.ﬁ M\Je\»}b


https://feyz.kaums.ac.ir/article-1-3625-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

el 3L Sl ols ojlas 5 geliiul o jed U

SOllas 51 S [WAA] Al e ols ojlas bug jgu sl
A Jlss p 50 a4 dmly By 4 Sle oS dileals DL
5 Sanl gl Yl ol [YF] I8 1 L
(e B e 593 4wy Sl Dan 4 (BL Ol ks
Joa el e Slidos 3l edal Casty b amlio
o s Bl a4 (2L A= U 4 ojlas LS 5
ol iy oslas gl gl By, 5 038 SKEE g, olS

3L el gEs YY)

S 5 doms
A aS als SliS Lol Gdsw sbadl o sba

A g Sle JoSe D pan ol ert (s5lsn (n a5 il
S bge B Il Yo 5LalS 5 0 eSSl 5la0 Oly ls ne
Llge QLo s @il el dsp e s 2l e

A azdls o8 Ggn el el s el

S108 9 KU
S5 558 A3 i)l wBOLL 51 4B S 5 dlie ol
'(JlJ"‘ .Lf»bw dw Q‘JQJ .l>|} w}&u‘ blji e@‘: BL) ‘;.inj)}

Klansls g, Ker ol Guss rl:ul 345 (g3l 3l ads 5l aew

.:‘,«iuﬂ ‘;;‘bJ-\s 3 )“J AJLW

References:

[1] Santana ET, Serra AJ, Silva Junior JA, Bocalini
DS, Barauna VG, Krieger JE, et al. Aerobic exercise
training induces an anti-apoptotic milieu in myocar-
dial tissue. Motriz Rev Educ Fis 2014; 20(2): 233-8.
[2] Thompson CB. Apoptosis in the pathogenesis and
treatment of disease. Science 1995; 267(5203): 1456-
62.

[3] Condorelli G, Roncarati R, Ross J Jr, Pisani A,
Stassi G, Todaro M, et al. Heart-targeted overexp-
ression of caspase3 in mice increases infarct size and
depresses cardiac function. Proc Natl Acad Sci U S
A 2001; 98(17): 9977-82

[4] Narula J, Haider N, Arbustini E, Chandrashekhar
Y. Mechanisms of disease: apoptosis in heart failure-
seeing hope in death. Nat Clin Pract Cardiovasc
Med 2006; 3(12): 681 -8.

[5] Laohavisit A, Davies JM. Multifunctional ann-
exins. Plant Science 2009; 177(6): 532-9.

[6] Van Genderen H, Kenis H, Lux P, Ungeth L,
Maassen C, Deckers N, et al. In vitro measurement of
cell death with the annexin A5 affinity assay. Nat
Protoc 2006; 1(1): 363-7.

7 AJ\.Q..: |\'Y 0,9 |\‘“\V|.\.’-&.\n|‘5 B |u.a,_3 MUG‘A}J

% Ssasl plp s CBls slaedlSe [YF] Wles S 518
S gl &S 358 e NF-KB liw g conl (Ses (o800 e
15 G sbe (ol iS5 e 5 0kt 55T 4 Sl
WS ad adalie A3 Sl 53 [FO] A a1y S
Bax s plsn 0o n L2 G b 5l Kl e 5s Sl
Golwsl3l Hlgs ot 55 s Bel-2 Kl dd s SRl s
b 38 A5kl spd A5kals a3 Jls gl C oy S s
SFaml Koy St @i 4 e Kl YoikalS ladl
3 55m) RS 3 s 45 Sl sk esls DL [FF] 553
8 g sl OWNS & ol s S gu gl 2K
) 503 Credl & Sl o oS5 K cpl [IV] ol e
s sl by Ol gty Ot T AT (230K 3 52 12
b b S pll S o e 3 g 3 S5 5l S
Il S sl 0L 0L Kes 5 Li ol G glaasl
2 Y5kelS lacnSsp Ol Sl b 1 S el Ol 505
s Rl ke S Sl gl e et dbe S
S 31y oS 53 e 0Ly ST O Kkasn ol
G 4l b jol Gaiow ASLE e [FA] Ws S ASU g5
JSion g5 9 bgssesl lpd dabssesl pg Yl 3
osbas 058 53 3ls OLE Lol G s Al (e
SR sl e Hsba Yo 5kulS 5 0- eSSl (5805 Oy e
S Sles 5 il S (S S Sl b e

[7] Haykowsky MJ. Left ventricular remodelling and
the athlete's heart: time to revisit the Morganroth
hypothesis. J Physiol 2011; 589(Pt 24): 5915-8.

[8] Barauna VG, Rosa KT, Irigoyen MC, de Oliveira
EM. Effects of resistance training on ventricular
function and hypertrophy in a rat model. Clin Med
Res 2007; 5(2): 114-20.

[9] Doustar Y, Soufi FG, Jafary A, Saber MM, Ghi-
assie R. Role of four-week resistance exercise in
preserving the heart against ischaemia-reperfusion-
induced injury: cardiovascular topic. Cardiovasc J
Afr 2012; 23(8): 451-5.

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

[11] Gao QH, Wu CS, Wang M. The Jujube (Ziziph-
usJujuba Mill.) Fruit: A Review of Current
Knowledge of FruitComposition and Health Ben-
efits. J Agric Food Chem 2013; 61(14): 3351-63.
[12] Riezzo I, Di Paolo M, Neri M, Bello S, Can-
tatore S, D'Errico S, et al. Anabolic steroid-and exe-
rcise-induced cardio-depressant cytokines and myo-

oov


https://feyz.kaums.ac.ir/article-1-3625-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-05-21 ]

cardial B1 receptor expression in CD1 mice. Curr
Pharm Biotechnol 2011; 12(2): 275-84.

[13] Li JW, Fan LP, Ding SD, Ding XL. Nutritional
composition of five cultivars of Chinese jujube.
Foodchem 2007; 103(2): 454-60.

[14] Benammar C, Hichami A, Yessoufou A, Simo-
nin AM, Belarbi M, Allali H, et al. Zizyphus lotus L.
(Desf.) modulates antioxidant activity and human T-
cell proliferation. BMC Complement Altern Med
2010; 10: 54.

[15] Mesulam MM, Guillozet A, Shaw P, Levey A,
Duysen EG, Lockridge O. Acetylcholinesterase kno-
ckouts establish central cholinergic pathways and can
use butyrylcholinesterase to hydrolyze acetylcholine.
Neuroscience 2002; 110(4): 627-39.

[16] Abedini MR, Erfanian N, Nazem H, Jamali S,
Hoshyar R. Anti-proliferative and apoptotic effects
of Ziziphus Jujube on cervical and breast cancer
cells. Avicenna J Phytomed 2016; 6(2): 142 -8.

[17] Sun YF, Song CK, Viernstein H, Unger F, Liang
ZS. Apoptosis of human breast cancer cells induced
by microencapsulated betulinic acid from sour jujube
fruits through the mitochondria transduction
pathway. Food Chem 2013; 138(2-3): 1998-2007.
[18] Plastina P, Bonofiglio D, Vizza D, Fazio A,
Rovito D, Giordano C, et al. Identification of bioact-
ive constituents of Ziziphus jujube fruit extracts exe-
rting antiproliferative and apoptotic effects in human
breast cancer cells. J Ethnopharmacol 2012; 140(2):
325-32.

[19] Ghanbari Niaki A, Hosseini F, Rooadbari F,
Rahmati Ahmadabad S, Rooadbari M. Effects of
aerobic training, with or without Zizyphus Jujuba
water extraction, on fundus nesfatin-1, ATP, HDL-C,
and LDL concentrations in female rats. J Phys Activ
Health 2013; 4(1): 9-16.

[20] Liang S, Juan J. Effect of jujube extract on
oxidative injury in heart muscles of exhausted tra-
ining rats. Afr j Microb Res 2011; 5(14): 1896-9.

[21] Tayebi SM, Agha-Alinejad H, Shafaee S,
Gharakhanlou R, Asouri M. Short-term effects of
oral feeding jujube Ziziphus solution before a single
session of circuit resistance exercise on apoptosis of
human neutrophil. Ann Appl Sport Sci 2014; 2(1):
53-68.

[22] Al-Reza SM, Bajpai VK, Kang SC. Antioxidant
and antilisterial effect of seed essential oil and
organic extracts from Zizyphus jujuba. Food Chem
Toxicol 2009; 47(9): 2374-80.

[23] Haghshenas R RA, Kordi MR, Hedayati M,
Shabkhiz F, Shariatzade M. Effects of twelve weeks’
endurance training on weight, food intake, and plas-
ma levels of nesfatin-1 in obese male rats. J Basic
Med Sci 2011; 3(5):77-85.

[24] Ebrahimi S, Sadeghi H, Pourmahmoudi A, As-
kariyan SH, Askari S. Protective effect of Zizphus
vulgaris extract, on liver toxicity in laboratory Rats.
Armaghane Danesh 2011; 16(2): 172-80.

o0¥

C}b&w’b}‘sﬂs|

[25] Saunders NA, Lee MA. Real time PCR: Adv-
anced Technologies and Applications Caister Acad-
emic Press 2013.

[26] Ganachari MS, Kumar S. Anti-Ulcer Properties
of Ziziphus jujuba Lam Leaves Extract in Rats. J
Natural Remedies 2004; 4(2): 103-8.

[27] Mostafa UE, Labban L. Effect of Zizyphus
jujuba on serum lipid profile and some anthropom-
etric measurements. Adv Med Plant Res 2013; 1(3):
49-55.

[28] Habibi P, Alihemmati A, NourAzar A, Yousefi
H, Mortazavi S, Ahmadiasl N. Expression of the
Mir-133 and Bcl-2 could be affected by swimming
training in the heart of ovariectomized rats. lran J
Basic Med Sci 2016; 19(4): 381.

[29] Cai MX, Shi XC, Chen T, Tan ZN, Lin QQ, Du
SJ, et al. Exercise training activates neuregulin
1/ErbB signaling and promotes cardiac repair in a rat
myocardial infarction model. Life Sci 2016; 149: 1-9.
[30] Creutz CE, Pazoles CJ, Pollard HB. Ident-
ification and purification of an adrenal medullary
protein (synexin) that causes calcium-dependent agg-
regation of isolated chromaffin granules. J Biol
Chem 1978; 253(8): 2858-66.

[31] Hachida M, Kihara S, Nonoyama M, Koyanagi
H. Protective effect of JTV519, a new 1, 4[/benzoth-
iazepine derivative, on prolonged myocardial prese-
rvation. J Card Surg 1985; 2(3): 187-93.

[32] Hassan AF, Kamal MM. Effect of exercise
training and anabolic androgenic steroids on hemo-
dynamics, glycogen content, angiogenesis and
apoptosis of cardiac muscle in adult male rats. Int J
Health Sci 2013; 7(1): 47.

[33] Shokri S, Aitken RJ, Abdolvahhabi M, Abol-
hasani F, Ghasemi FM, Kashani I, et al. Exercise and
supraphysiological dose of nandrolone deconoate
increase apoptosis in spermatogenic cells. Basic Clin
Pharmacol Toxicol 2010; 106(4): 324-30.

[34] Seo H, Park CH, Choi S, Kim W, Jeon BD, Ryu
S. Effects of voluntary exercise on apoptosis and
cortisol after chronic restraint stress in mice. J Exerc
Nutrition Biochem 2016; 20(3):16.

[35] Maulik N, Sasaki H, Addya S, Das D. Reg-
ulation of cardiomyocyte apoptosis by redox-sensi-
tive transcription factors. FEBS Lett 2000; 485 (1):
7-12.

[36] Chen KC, Peng CC, Hsieh CL, Peng RY. Exer-
cise ameliorates renal cell apoptosis in chronic kid-
ney disease by intervening in the intrinsic and the
extrinsic apoptotic pathways in a rat model. Evid
Based Complement Alternat Med 2013; 1-12.

[37] Kavazis AN, McClung JM, Hood DA, Powers
SK. Exercise induces a cardiac mitochondrial pheno-
type that resists apoptotic stimuli. Am J Physiol
Heart Circ Physiol 2008; 294(2): H 928-35.

[38] Li F, Shi W, Zhao EY, Geng X, Li X, Peng C, et
al. Enhanced apoptosis from early physical exercise
rehabilitation following ischemic stroke. J Neurosci
Res 2017; 95(4): 1017-24.

4 A)L&.:l |\'Y 0,9 |\Y'QV|.\.'.3..~|‘5 o |Jé.:.ﬁ M\Je\»_’b


https://feyz.kaums.ac.ir/article-1-3625-fa.html
http://www.tcpdf.org

