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Abstract

Background: Chronic kidney disease as an important risk factor is associated with some
disorders which are key causes of death and disability in older people. Therefore, the aim of this study
was to assess the combined effect of regular aerobic exercise with garlic extract on renal apoptosis
regulatory factors in aged rats with chronic kidney disease.

Materials and Methods: In this experimental research, 42 aged male Wistar rats(48-52 weeks)
were selected and randomly divided into 6 groups: control, doxorubicin, doxorubicin-salin,
doxorubicin- garlic, doxorubicin - exercise, doxorubicin —garlic-exercise(combined). Chronic kidney
disease was induced by a single subcutaneous injection 8.5 mg/kg of doxorubicin. Swimming training
was programmed 3 days /week, 30 min/day for 8 weeks. Both the doxorubicin garlic and combined
groups with garlic extract were administered by garlic gavage at a dose of 2.5 g/kg. The renal Bax and
Bcl-2 levels were evaluated by ELIZA method. A one-way analysis of variance was used to data
analysis (p<0.05).

Results: The results showed that induced chronic kidney disease was associated with a
significant increase on Bax and a decrease on Bcl-2 in aged rats. Also, 8 weeks swimming training,
garlic supplementation and the combined intervention significantly reversed these changes.
Furthermore, no significant difference have been observed in the effect of these interventions on Bax
and Bcl-2 in aged rats with chronic kidney disease.

Conclusion: 1t seems that the use of non-pharmacological treatment methods such as exercise
training, garlic extract supplement, and combination of the both interventions may be effective in
reducing apoptosis resulted from chronic kidney disease in aged rats.

Keywords: Aerobic exercise, Aging, Apoptosis, Chronic kidney disease, Garlic

*Corresponding Author:
Address: Department of Exercise Physiology, Sari Branch, Islamic Azad University, Sari, Iran.
Email: Parvin.farzanegi@gmail.com

62



&)/ﬁﬁrﬂa&/)d&@jﬁﬂﬁw g‘;‘aj‘/"id(“i‘

FY-Ve (P40 55 2 ‘("Au?’[:i oladi) ¥ o leds 19 Jluw

S e B 3 (B9 g g o las D g 9 plie SHlgd (p y0 oy YT
Sl 3030 (S low 4 Mo g SO 30 (SolS Hg g T oubd

L Y. Ve s
élf&ééh‘gwam‘* =BT IRT T
Ol el syl oty oDl 33T olils ¢ 555 (S50 50 0,5 ¢,Lils =)
Ol readls gtiadls oLy oDl 315T o5 ¢ Sk Con 5 09 8 skl -Y

Ol el ol domly oDl 33T o&ils ¢ 5358 (85500 38 L)) ulid )8 ¥

QONNA Ly e AF/V VY 1S3 3 a0

245

Y5 e el olian YTl (B0 b s liphs 5958 S plgie 4 50lST oo sl 1D g e
g e 55lg (peS (a5 S (g ol adlllas B gyl I s g ST ) gL 5 She Lo
SIS 3o oot 4 Mive yp sloige 0 S9S j5agl (eoeddd Glo)siSlE Jl (B sl 2 s 0)las Byee
..)9:‘

Solas jobo 4y g Sl (axie 046 FA) sy Sy 3 olmo (350 o XY 8 Guid nl o L 09, 9 390
9 e 2998 93 €32 yoS ~ (g9 93 ¢l (g )9uS 9 (g S 93 1S 095 5 e
OpsigygnS 9 e 125 328 5k S b 69elS (p0je ()l 0D oS ((oasS 5) it po3 o — ot 98 93
Do i A Sdo gl 8BS Ve (59 it 13 oy VJold b iz peT aoliyy 0 Wl (039 £S5k 2 p)5 (e AVD)
9 Bax (soul8 zobaw 2503 5195 (0 (9 p Sk 2 p)SVI0) e 0)las b (s 55 gy — (g ynS 93 (Slo0g)S
(<o) ozl lgmsls oo (s bl Sy il g Jaloos cyg0] 5105 odiorias I52Y1 b, 4 Bel-2

= slac 3 Bel-2 zals g Bax 48 o (38l b c0dS oo (6ylow Wl ol ol ol A8l
Sgad g Sxn |y S5 il (6 I3 sine yob 4y oS 5 AlS o gy 0lne b yumo i Tim A (yuiz o sl olya
Solom 42 dlites 5y slos) 3 Bax s Bl-2 (58 gobaws 2 35 sladlilio 156 ()b sine Sglis 0gdle &y
il odalie (goulS yoje

Sl Sae aldlin 53 (al (S 5 g JoSo 153509 (el ) 1 Sloyd slooged il oalisul 1 S A2l
Al Sge o S 53 (60alS aje ()lens Sl (U (sslS sl SalS )

oo o84S oo (S o ssil Sy csilon 8 S g S (BTSlg

gf'i').)} 65}]}11:5 A}Jf ‘L.;)L"’ J:-\j Lsn)’b:\ :\)T A@XLA’\: LL_g)L.»: LC)\J.L\ :J’M 0&\3&%93 3*
Email: parvin.farzanegi@gmail.com



OlCod 9 S8 09y

N Byt g oslas b yang pbie SHI9R o g5 (oS § S

(8 3 5 S| sl o a5 55 (555 ) 5L 4 Bax
() 0 05,8 s Vil 28 oL S gie
(e Ol e ) J s 2ol (bS8 4 Jlasi b &
s ockins 33,55, 51 ol s 4 e Fas 51
o e 2 ga ST Ol sk (o (gloes .5 4 (WIT
5T ren 33 2 N3 e A LS 5l Jlb
N s 5550 a5l (g5l Jlab L o Sl
WLl e Ll 552 5T 55 (gope 28 (F LS o
S 2ot 3l F LSS Sl el
Ol ds 23 g o @S (5515 OT J 287 55 age A5
O Bel-2 &S5 5 T A (55 1y (e ol s Jlte
Sl 457l oo 11531 BaX &S5 2 575 2 0550
s Sldllae js lide e il e 6T aly Jska
u:@ljw_:g.‘._aj O @YF 5Ll 5 Bax ols il 5!
ods oIS m adS 55 (1) Bel-2 55 5T odS s
O IV S UL P - S P EAC
53l St 5 W) e il 530 51 (36 oS s
AU s Db 5 5T T3 )T e
2,5 03
OlpLass 31 > 33 8 53 3 9 g0 dal gl ulal
23 Glamar 3 Shee ¢ e 5 (534S o 50 (Solos 4 Mae
PESTTICINE PUSHPPURUNV I SVRLIEPE N
033,85 Condy S5 4 i 5 0dd o $Sne
Foe S SF Al K WIS o (os Dl e 2
Ol jn el 531 487 (6 51 4 AL (5 5lST 5 Shas 5540 )
23 (b ips Sl azin VY Clae 508 0 gl b3
5955 B 5 65 e olan 53 Dl 51
39 Sl i AE S Ol )3 (1)Ul daliv
Bax _ialS s Bel-2 tlssl 55 0ls 8l S350 g ol
5 (0P 855 ¢ A OMae Sib s Bax/Bel-2 e
Lol odd 5518 o (slac; (10) 6 3L o o2
AT Sl e s 3555 CIb U 5y
i Solan s iy Sla; ST 8L > S s

33055 0 R3S )G jodmin g9 4 (S alS

ko
= 5 et s 5 P 5 5 Al
oo )3 g L S5 e ) A6 (b YIS
O b S Ol 4 adSs 55 o O pesme (2
wld e il 86 00 Shas 5 (g bt le Ol i
YO Y spd 2alST L pw iol58l W)y .Gl 0l
;ob_&az_é)g;_w;jwl_ajsqfrﬁﬁduﬁ
Dl ol o lis (S5 S 5 55 AS g 08
O el A8 Ol 5m e o 58 Ut e s s
AL 5 s dlS Glad sy 5, Slas 5 Js 0
o3 0 51 zaS (Il Fr 5l S el e 53 (DAL
S I 55 g e 55 Sl slars Lad s e o K50
Yoosgdo U (onie ans 53) il L s JSCul g e olS
e e sbas 550 Jlazl 5 AL 0 2l 531 Lo 5o
& a2l ol e gDl it e I 5l
S JC I PEr RS PE AN 1 P
A0k ol o slgthy (6 b 4y Il T
e 4 5508 e oLl o oS is abis oS
S5l sl Sl (2158l g Jsu s Sl oy S
ols (5l Il o5 0 5l IS 0 T (D
las Shes 5 goln gl T 3 o ula S ol
Sl 5 Sl Sl ste s b A Sl (S5 p 58
Rl L)l 03 03 T 5 ST s (gl e
Olsor o, b awslin 53 oy 53 Jss S0t
JENRPPIN(S KW PR P R W U PRSI S S-S
S ol adetie 555 9T i (6l Ll 4 4l
0l S a5 ((13) b3S e s Jol s
ke 05,5 3L L (5,48 se () A2sb o ()35
SlaoSsm 2l 5 bS5 6 s Jlis!
55T 4T3 55 dCps S g odes 5 5b @) S5 55 5T
A5kl 0 Jé C 5 8 s 55l STyl s a
B-cell lymphoma ) o3l gls slas! .auS" o Joges 1)
3 (ST s 55 1) Bel-2s 5 w5l Bel-22

(Bel-2-associated protein X)eS s s o7 5, 53 »

s 1790 318 5 F o slod (w0395 Jlo a1yl Ko pole olUI1S Angh ode dloxo



OlCod 9 S8 09y

N Byt g oslas b yang pbie SHI9R o g5 (oS § S

STy emm OS b A g (IS 4 3T 5 b a4 5 Ll
.ml;wﬁﬂng}(Cj”}*(b

(ool JSSan a5 51 i S5
5 G ) s &G ol p Lo b o laT it 4 Dbl s
@ﬁJUUﬁ.&&ob‘:dﬂj}))bmjb@Q.\.»A.:
arPYEY OT Gl L OB o ol 3 s fuls
A Sodoa a5 555 53 483 Y cain 53 555 4w o) 8 Sl
oSl s 8 Ol 4ida B (e e (V)3 5 ain
o 33 o a 0313 ol Sl g 03573 g 0 8
Al 3550 WWAFYY o)ledi ma b B 58 Godosd Jor o 4l
W23 8 515 ol doly oDl 33T oy M| xS

SV S o e )l e 5 4 0
(Soxe Tusby 5l 53 ols aw Do a (DAL 3 5 5 Gl
i (5,8 0slae O gl pule gy & e 3 b (513455
LY o) s g odin p e Sl 500 0 slite
s ) celw YF Colle a5 ui by lies J sl
L g oslae 05,5 Ol Sl e diosls Sl 5 etiasslSS
S A ol SL AW gy, p d sl lo delS
ol Oolo o)lgs Lol YF Sl da Isdoes ol b sliva
30 3 ol oslas o 3 8 6L Uyl o slas 4
LVe it 555 5 am )3 00 slas by i oo )
Db bl gl ez oy 6 @ ile L > O
LOoL 2 5 4 o a0 3 o Sl s o ile SL o Lo
Loz 53 ;5T 55 g ailSs p 35 IS 1)l B0 o
S 3 8 6Sast 05T oaws 55 31 8 sl a3 00
O o Jool ebae e OTL ol 3y bslone
i 355, 55340550 S kS Al e S0
S 53 = 9y 35 33 S aes £ 5 B,
Al ¢ JoSao O n Oles 4 ¢poa ol 03,5 0N 5158
s gad 8L 5158 oy e 41

o ol 1S a e Soben Ul o
M) mnmy 5538 33 Sldor 15 o7 JL &S b 658

OO Wy slay 55 (0 055 0,8 kS 5 08 e

2 GF 3 Sl Sl Sl 5 L s

L 5013 OLaLS Sl eslial (3555 Sy jad (sl
5 S il oslse Jdo 4 Caliee (S5 ol
GLasle] 51 a8 o 358 o0 aro 5 Ola)s Slady ja |5
m;;fua,bsnu;,ﬂu)y&,)t“u_fago\};;@ﬁ.@
Jols Sl gLl ST =T 5l a s 55 g5l
a s 45T Sl gl g Jold DS 5 5 ads 55200
A ¢ Iy S s (o gp G sn S DS
Pl s ol L 0L 5 o OT oS35 Sl 5T
i Sl S sy &S 3L e (ST
AV a5 Ll adie 55 4 SIS
U g 5150 et o 3130 53 (63087 e se lacsslew
Wbls dal g (Ko OUT (65 Lol 4 s>
S 51 sl sle s o sas 53 anlllas ol b
33153 65l e slas)len Oleys b 5 6,8 i o
U VS I SRR AP Sl oS 5755 5 s
Sy o 5 e Sleys Oldal 6l S 0T
o plie G51sm p T (oS S A Al G 530 )
oS Ly S S| (5 1 e 0slae O3 pae ol an
G55 e Solew 4 My S 53 (SIS ST

aﬁﬂﬁd\.ﬁ».ﬁ)y

by 3y 9 3Mg0
LsLhQ)L}AL&&ﬁJJAj}:d‘&)LATWlQ-
055 ol b sl s 315 lazta e BY e Ly 5 ol e
boon iy 5555 5) oy 4 g p S W L5 YO
St LOT o 5l (Balal oy & g o BY (a3
— 3308 83 ¢ et ) 38 53 0 2SS0y £ a4y
3 e e 93 308 93 ¢ i (e 93 308 93 ¢ s
A o B (S )y = et = et 90 545 5
Sl S (b slaB 03 ragss Jole (b Sl
Colw e Slw ¥ x V0 x V0 Jab slalas les
WY SH 7 plbyy as o Lol gsl, oS i
Cosby 0,8 Slo am s YYEY Lo glos 5 sl

SIS e (54565 b (et 5 Lo y3 04D (gl

#0 1790 318 5 F o slod (w0395 Jlo a1yl Ko pole olUI1S Angh ode dloxo



OlCod 9 S8 09y

o N Py 2 g oslar B yang pliie S3lgR op W Ty ST

(p5 ool 0 5 50) Bel-25 S - sl
=] = o] w
o
i
il
L

A R A
;/ Jesldo ,_rjs-"
Blisee (sl 89,5 als Cdl 4 Bel-2 gl duglie Y JSUS

4 Coped gl ()3 (me H 1358 05,5 & Cod Cgli5 ()0 (nere
593 095 4 Cund Coglis (g ) ime F £ i) (S92 095
Ol (g

o 5 (Y JS2) Bax (658 s opl osdle
e Golen oM o clacs, (v JSs) Bax/Bel-2
o 3 VIIVF s 5 a)lid o el aia A 3l ey (50dS
s S o pas P2/t o )3 FY/NY Pt/
UL ¢ 7M1 40Y L LVAK) griS WS-SR | Y- PP e i)
(o )3 WAF S 5 a) oS 5 adstle g (p=2/0 e
Sols = Al S (P=2/++ (dp ;)3 FF/77) yp=2/r+e
ssb i e JaSa 05,8 53 Bax (558 £ o Lol (3L
Pl sla; 53 0T o 1 5V (6l e

.(p:'/' .?)-’j{

‘i») 20 g
31; #
- 15
>
< 10
)
“'t 5
3 o
\t'?” 31’6 J 3“\} . Ja,'? ( X 1;
b} 2 f’
b -
J/ il f's.‘:
Blisee (5 89,5 allS €L 43 Bax g dun e Y S
09)5 43 Copud Cgli5 (5l (gino H £ ]S 09,5 4y Cupnd Coglis (gl rmarit
Ol gy (259 9 (=S 90 o

st a5 58 53 oA S 3l )3 slmes S
o ey 8 ple s Sn 03T aen gl bl 3 (Lol
Sl s (o /4 WLl IS r.l.x_u)o:ll_w Ol e Olas 4
..U:;

:l_&ﬁiﬁ.;c&Lm_w“' :'}:.1 ‘-J:u” "56)‘.5}_:&_” Lv
WL Coblae  Laadslde o 5T 51 ey Cs VY
=S 5 Sl JF 15 5oL e o, (gl cels
CJ‘l).}-L.‘,‘)'ﬁ(CJ?}J:fJ-“ sl fJfgs—L:“*.)Q’:‘uf).‘
Sl g okd han o (055 p 8 S a sl p 8 kel )
L 58 Bax 5 Bel-2 # o il aloldl a8
S S b Calu ot s sobw bS5l eslaw
RS SU VA S Sl LS5 4 e 5548
o W o o s e 5 0 S SSN07 5 A e
s

Laosls s é)j} e sl il sla Sy,
5 &Sdagmls bl s3T5l 5 4 il ls el
osliial L aosls o 80ka anglie imoa b o3lizal o
Solssnn el 53 b b SO Ll o 05057
3 asu:_.ﬂl\_zé)LATdLaJ#ij_kJ Ao rlq;ilp<~/~b

Bl

SIS i ola S s S bl
p=r/t0t oy FUBMBCL2 7 g 15 cae a7
SP=r/0 e A3 YOBNIBAX & o 3 s e sl
adST ol s (P=+/+++ cdeoys VWYO/4Y)Bax/Bel-2 cus
e azin A Ll s g ol e 870, 8 s slas
YEIAN) o JaSe O3 s (=2 /0 0 A (o 53 FO/5 )L
(o3 A )l 95, 51 S5 5 (P=1/FA (s
o Miw u slas, 551, Bel-2 648 T sow (p=2/¥
Tk s 2 1 () JSDals (21531 (658 e e ol
L s lin 5 (a4 o 3 s 1 el $lnes 5 Bel-2
<0035 5ol Solssnn b IS 05 8

44 1790 318 5 F o slod (w0395 Jlo a1yl Ko pole olUI1S Angh ode dloxo



OlCod 9 S8 09y

N Byt g oslas b yang pbie SHI9R o g5 (oS § S

Rl gy 255« lS e se S e p e sDe
bl ol 53 el ol on 658 ST RT3 L 55 e
Sz 0 Ts s s Ol 45 Wnls Olis 0HSes 5
VY Olso glac, L dawslas j3 anbe YF slacs, ,5 Bax
Tsbhe oS s 3 fi s (e b 4 asls
Sl o glass, ys Bel2 oSCa Ty, ois
el 5 Bax ol il 5l Or e (D35 Bl ()l e
Glain ¥ Jg3 &8l slas, alS” il s Bel-2 oL
55 Ol b § 55 (55IS e (5 ola 4 s
N ST RO PUR RTINS PR AR
Bcl- ials e sBax/Bcel-2 i sBax 58
Gt g SBD 5 55 555 a e Solen W I (22
Lt 5o 65l ST anT b iy S0k ol
Claie ST Bl 6 5 S5l a0 Solen W OLejen
S 8 e JoSa B 505 p e 2303 b Sl ke
T (LS s L LISl 2alS e gk 55
J,58 05,8 s anl palhe 3l S5omb plie ,s Bel-2
Sl 035 oS Wle alse 4 Cl (S 8 Ll B
0555 BLS (amin A) o o 0595 b 5 auder 2 53 o el
oS @ la Loy g Lo b shan b 5 JoSe 550
P 3 o 53 il bg e ba o sa3T ol 5o ST
G35 00 93 Sy g ad 45 Unls OLEs 01, 5 o
fd ¥ g ddo a3 lES P L B YOS g
Ces 9 Bel-2 0Ly 531 s Bax Ol 2als L (aws s
G55 e (S 5lew 4 Dise Lo 5> Bel-2/ Bax
SLebl 75 OLLSer 5 S5 copl o gdhe (1) 5 of o
Bax/Bcl-2 a3l il 53! Tobe 55 Sl S Ws S
55 Ol falS dauly a1y Lo slas, (A5 3L s
SO0 g0 SialST L Bel-2 sl 1351 5 Bax
S sios Sl e 15 6 805 dub dis !
Golos Sl O Sladl 53 s T i) alS 5 b
(sl oo Sl laas e BIEIL & (6 5dST s
ol By e A Y Ol s el il )s s
S35 5T a8 1 5 ) 3ab cndST 5 OIS O e

=
N

Bax/Bcl-2 i
o w (a3} (]

R AR
{ ﬁé)d_Cé.‘u
&l 5y )5 als b Bax/Bel-2 Cund amslis Y IS5

& o Sglds (> (dizo :#fJ/c:.:S 09,5 & Coud Ggl&5 (g)b Ls.?.v.oi*
Ol gy (aS'93 § Oy (S 93 gl 095

slaads e S5 o ()ls inn sl i ot

T3l lS 530 seh 53 il (S 5 e O g e
»Bel2 &l 558l L s Bax/Bel-2 s s Bax
oMngj_AfwﬁdjLanmJﬂdLhQ)%KuL

p> /)i

oy
S ydd SialST ( gin e rals” s 4
S35 5 Nhas a0y 5 338 Joslo ois 5 Shie
23548 Al e RIBIL O el A s 5 (55
OV o G213 68T a0 Solen S50 ezl am
(e Sl T oS S ) Al G 53 ) )
oS Sy Sl (S g e obas ol pen
S5lS o im Solew 4 Ve oy 55 6 0lS S 0T
Solon Sl claal bl 23 8 515 anlllan 35 50
S B2 b ls (ae alST L 65 5
S oL s Bax/Bel-2 ol yBax T sk Dl e
Slaadst e Cilaze S i ) o 55 0 pen sy (Sl
A6 S0k @l A e Sae 1 e 5b & G
S5l A Gk SR glads e ST ol
20T (oolse 51 (30 sl (o018 0 5 658
G55 o Solan a e oy Sl fise (558 5L

ia% 1790 318 5 F o slod (w0395 Jlo a1yl Ko pole olUI1S Angh ode dloxo



OlCod 9 S8 09y

N Byt g oslas b yang pbie SHI9R o g5 (oS § S

255 L P38 0 s e Jlnd SLLST g oy e
4 5Y GlasllS s (NFkB) L e
oS35y Cani g dauly 4 NF-kB .35 o § ool
Caliiee Lol Ol )3 (gogr S 5 2585 8 oS U5k
53 Ay 5T 5 551anST ozl (LA 5 0diST dlstlka
3L (oS 5T sl S salie Orres 2l
2 A leST T 5115 oo 4268 o 05leas 53 3 50
5 Ssk & s 55 s s s b WSl b
FERTY (RN Lgﬂfuiﬁwghd}w):jﬁﬁT
LS ¢ Gl BT L 5T b 21550 ¢
2351 S 3 g (5l ST e i
S35 5375 ol SLad b 0 gl A (3 0 55
S e osbas bl adn aw CBlate 55 M 51 G50
b 53 13 e 2l 5 (LS 1 e 5o
S5 A Glacil ey b ST ST wdl el
e sl oslae L plad w53 51 ey (U5 Sl e
Gt Sl 0l 5158 S5 Olaioes Lo 5 (Y0) 30
L les dzings 45 s Olis 0 5 bl Kos
»> Bax/Bel-2 _zals” sBel-2 cis e 4 e Ry
4S5 5d e a e oS s Ll S, ST 3L
o a5 o o 5 Sy T s S sy
ol 534 5 Y lajlwlS Hlge 5 0T SlnsST ST ol
s JaSae (555 Sl bl (1) Bl &JST
oy a5 ST s DSl b Sl (s 0
Lo, sS6 J S o b 5l 5 SIS ST ol davl
ol o Vs 1 las) S 5L ) 5 T e
G858 3 gl ey ml bl Ll S e e
S e Sl 4 5L S ol S T sl Sa

]

S 5 dompi
e Sola GLl s slaasl il
S Bel-2 jls gxe [2alS L (558
ol o L slals, alS” il ;s Bax/Bel-2 oo s Bax

O e L 3555 azin A ilaze Ol ki sl 48 5

AL 5 (Jer T R ST al 3
Bax/Bcl- ¢ il 53! e (V)50 o PH UGN PY
1y oS ge slis Josle (g b o ol S 2
Clgdl g ol SLnlS il dlad L 5 das 2153
axr BI85 S5 5 S5 BT sl
S35 mT s oS 5 (5505 Sl G55 SlapesiSs
e 35 L6 (6l e ie Solew I ol
aS s odalice A8 Oladsy 53 Jg il jesios
O3 m AaLS o b Al e s Sl
Bel-2 ¢SCn T s 55, il 5l s Bax oSa 075
O Il e € g S s (5Lana 5T L a5 5
Ll oo ¥ 5ulS (5l b L 558 5LalS 5584 5Luls
53 i S100 58 5 5n 5T dls) e o 5 i
LiS e ¥ 58 Sl (5 0lST 7 b Sl G
et i Bl G (Gl 3 puloms I il 5 0 S
Clab 48T A edalie 505 Sladss 53 Jye03,8
@l SelS 58 5 ST LS Sl 2alsT L 3555
anlsd 5 5T Bl (2ol 5 (SIS s 53 51 Ll ¥
000143 65 DNA O askes
SRl Gt e sLaasil S0
Bax/Bcl-2 &l s Bax Coke S Bcl-2 sk
M o L) 53w o)las O pae i Al
Co s ol 31 g a5 (65 e ol
23 (SN e ST LS (5555 S g e oslae
ol U oo 4 5 g ol en aalllae 3 50 (sla e s
G Fla) 0033 0353 GV sb 4 Sl (S s 5 S5
Dlallan az S5l by oo 0 pmn 3550 JoSa 555 L
slaysSb o woslace 5L osa s 53 anies
NP P PN TN PN (R PV I =5
35 O gun ji ol aallan Ko glacy s gl
ot e T L Sl &7 sl 0l 01,800 5 &15 Js
035) 548 cay G 3 S sl 5 Sl 2alS 4
o=l 533,80 K5 senlley 5 S 5 Sls Glasy s

B G b S S o T S5 3 5 T s )

FA 1790 318 5 F o slod (w0395 Jlo a1yl Ko pole olUI1S Angh ode dloxo



OlCod 9 S8 09y

v 3 By gy oslas b yang whie S319R (g5 (S 5 S

8. Ashkenazi A, Dixit VM. Death receptors:
signaling and modulation. Science. 1998;
281(5381): 1305-08.

9. Lee JH, Jung KJ, Kim JW, Kim HJ, Yu BP,
Chung HY. Suppression of apoptosis by calorie
restriction in aged kidney. Experimental
gerontology. 2004; 39(9):1361-8.

10. Schmitt R, Cantley LG. The impact of aging
on kidney repair. American Journal of
Physiology-Renal Physiology. 2008; 294(6):
F1265-F72.

11. Sanz AB, Santamaria B, Ruiz-Ortega M,
Egido J, Ortiz A. Mechanisms of renal
apoptosis in health and disease. Journal of the
American Society of Nephrology. 2008; 19(9):
1634-42.

12. Greco A, Paroni G, Seripa D, Addante F,
Dagostino MP, Aucella F. Frailty, disability and
physical exercise in the aging process and in
chronic kidney disease. Kidney and Blood
Pressure Research. 2014; 39(2-3):164-8.

13. Toyama K, Sugiyama S, Oka H, Sumida H,
Ogawa H. Exercise therapy correlates with
improving renal function through modifying
lipid metabolism in patients with cardiovascular
disease and chronic kidney disease. Journal of
cardiology. 2010; 56(2):142-6.

14. Song W, Kwak H-B, Lawler JM. Exercise
training attenuates age-induced changes in
apoptotic signaling in rat skeletal muscle.
Antioxidants & redox signaling. 2006; 8(3-
4):517-28.

15. 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. The FASEB Journal. 2006; 20(6):
791-3.

16. Zaidi SK, Ansari SA, Ashraf GM, Jafri MA,
Tabrez S, Banu N. Reno-protective effect of
garlic extract against immobilization stress
induced changes in rats. Asian Pacific Journal
of Tropical Biomedicine. 2015; 5(5):364-9.

17. Peng C-C, Chen K-C, Hsieh C-L, Peng RY.
Swimming exercise prevents fibrogenesis in
chronic kidney disease by inhibiting the
myofibroblast transdifferentiation. PLoS ONE.
2012;7(6):e37388.

18. Seo DY, Kwak HB, Lee SR, Cho YS, Song
I-S, Kim N, et al. Effects of aged garlic extract
and endurance exercise on skeletal muscle

b s S Ggd o g 93 5 (oS L s e ojlas
Log e O e il 505 (ioald 8 0t nlpl
b 5 lam Lolest lg o oy 95 ml 5l (S 5
oA s Bel-2 cote b 5 b Sl s S T
e, oIS’ el ys Bax/Bel-2 s s Bax C,h.w

Al Wyl S e se (6 les 4 Ve g

S1ey8 g i3
o=l sl 534S SIS ST Sl dewy o

335 o 15,8 5 S5 L3 5m5 (5L 1 b G

&b
1. Wang X, Bonventre JV, Parrish AR. The
aging kidney: increased susceptibility to
nephrotoxicity.  International  journal  of
molecular sciences. 2014; 15(9):15358-76.
2. Park DC, Yeo SG. Aging. Korean J Audiol.
2013; 17(2):39-44.
3. Weinstein JR, Anderson S. The aging kidney:
physiological changes. Advances in chronic
kidney disease. 2010; 17(4):302-7.
4. Podhorska-Okolow M, Dziegiel P,
Gomulkiewicz A, Kisiela D, Dolinska-
Krajewska B, Jethon Z, et al. Exercise-induced
apoptosis in rat kidney is mediated by both
angiotensin II ATl and AT2 receptors. 2006;
21(5):459-66.
5. Thomas SE, Anderson S, Gordon KL, Oyama
TT, Shankland SJ, Johnson RIJ.
Tubulointerstitial disease in aging: evidence for
underlying peritubular capillary damage, a
potential role for renal ischemia. Journal of the
American Society of Nephrology. 1998; 9(2):
231-42.
6. Elmore S. Apoptosis: a review of
programmed cell death. Toxicologic pathology.
2007; 35(4):495-516.
7. Qiao X, Chen X, Wu D, Ding R, Wang J,
Hong Q, et al. Mitochondrial pathway 1is
responsible for aging-related increase of tubular
cell apoptosis in renal ischemia/reperfusion
injury. The Journals of Gerontology Series A:
Biological Sciences and Medical Sciences.
2005;60(7):830-9.

#4 1790 318 5 F o slod (w0395 Jlo a1yl Ko pole olUI1S Angh ode dloxo



OlCod 9 S8 09y

v 3 By gy oslas b yang whie S319R (g5 (S 5 S

FNDC-5 and circulating irisin in high-fat-diet
rat models. Nutrition research and practice.
2014; 8(2):177-82.

19. Chen K-C, Peng C-C, Hsieh C-L, Peng RY.
Exercise ameliorates renal cell apoptosis in
chronic kidney disease by intervening in the
intrinsic and the extrinsic apoptotic pathways in
a rat model. Evidence-Based Complementary
and Alternative Medicine. 2013; 2013.

20. Schlondorff DO. Overview of factors
contributing to the pathophysiology of
progressive renal disease. Kidney international.
2008; 74(7):860-6.

21. Yang B, Johnson TS, Thomas GL, Watson
PF, Wagner B, Furness PN, et al. A shift in the
Bax/Bcl-2 balance may activate caspase-3 and
modulate apoptosis n experimental
glomerulonephritis. Kidney international. 2002;
62(4): 1301-13.

22. Zhang Y, Yao H-P, Huang F-F, Wu W, Gao
Y, Chen Z-B, et al. Allicin, a major component

of garlic, inhibits apoptosis in vital organs in
rats with trauma/hemorrhagic shock®. Critical
care medicine. 2008; 36(12):3226-32.

23. Mathew B, Biju R. Neuroprotective effects
of garlic: a review. Libyan J Med. 2008;
3(1):23-33.

24. Nasr AY, Saleh HA. Aged garlic extract
protects against oxidative stress and renal
changes in cisplatin-treated adult male rats.
Cancer cell international. 2014; 14(1):92-3.

25. Mohandas Rai, Paramesha S, Suchetha
Kumari N, Damodara Gowda KM, Vidhya GG.
Effect of garlic on total antioxidants in alloxan
induced diabetes mellitus rats. IJBAR 2010;
02(09):317-27.

26. Almasi S, Shahsavandi B, Aliparasty MR,
Alipour MR, Rahnama B, Feizi H. The anti-
apoptotic effect of ghrelin in the renal tissue of
chronic  hypoxic rats. Physiology and
Pharmacology. 2015; 19(2):114-20.

Ve 1790 318 5 F o slod (w0395 Jlo a1yl Ko pole olUI1S Angh ode dloxo



