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Abstract

Aim: Parkinson's disease is associated with an increase in inflammatory factors, a decrease
in cell protection, and finally apoptosis caused by mitochondrial dysfunction. However, until
now, the synergistic effect of sports activity and antioxidants on inflammatory factors and cell
protection is not well known. The purpose of the present study was to investigate the effect of
eight weeks of aerobic exercise with vitamin E supplementation on some markers of
mitochondrial biogenesis in the brain tissue of rats with Parkinson's disease. Methods: In this
experimental study, 40 Sprague-Dawley male rats (age 14-16 months and weight 250-270
grams) were given Parkinsonism with 2 mg/kg reserpine (Res) into groups (1) Res, (2) sham
(Sh/soluble vitamin E), (3) AT, (4) VE and (5) AT+VE were divided. In order to investigate the
effects of Res on the variables, 8 rats were included in the healthy control group (HC). Aerobic
training was done for eight weeks, five sessions per week and each session lasted 48-15 minutes.
VE was also taken orally at 30 mg/kg daily. To analyze the data, two-way analysis of variance 1.
and Tukey's post hoc test were used. Results: In the patient control group, HSP72 gene

expression values were significantly lower and NF-kb and TNF-o values were significantly
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higher than the healthy control group (P>0.05). Also, in the group of aerobic exercise and University Tehran Iran.
vitamin E supplementation, HSP72 gene expression values were significantly higher and NF-xB *(corresponding author)

and TNF-a values were significantly lower than the patient control group (P>0.05). However, (alibanacifar@yahoo.com)

the interaction of exercise and vitamin E supplementation did not have a significant synergistic 2. Department of exercise

effect on any of the gene expression values of HSP72, NF-kb and TNF-a in the brain tissue of
rats with Parkinson's disease (P<0.05). Conclusion: The results of this study showed that eight
weeks of aerobic exercise and vitamin E supplementation alone were effective on inflammatory
markers and cell protection in brain tissue following neurodegenerative disorders; However,
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their interaction effect was not significant. It seems that more research is needed in the future.
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Extended abstract

Parkinson's disease is associated with an increase in inflammatory factors, a decrease in cell protection, and finally apoptosis caused
by mitochondrial dysfunction. However, until now, the synergistic effect of sports activity and antioxidants on inflammatory factors
and cell protection is not well known. The purpose of the present study was to investigate the effect of eight weeks of aerobic exercise
with vitamin E supplementation on some markers of mitochondrial biogenesis in the brain tissue of rats with Parkinson's disease.
Materials and Methods

The research was a fundamental and experimental research in terms of the method. The statistical sample of this study
was 40 Wistar rats with an average weight of 250-270 gr at 14-16 months old that were purchased from It was obtained
from the laboratory animal breeding and reproduction center of Islamic Azad University, Mardasht branch.

Experimental design

Rats were randomly divided into five groups: (1) Res, (2) sham (Sh/soluble vitamin E), (3) AT, (4) VE and (5) AT+VE.
In order to investigate the effects of Res on the variables, 8 rats were included in the healthy control group (HC). All the
ethical principles of working with laboratory animals in this research were observed under the supervision of the ethics
committee in biomedical research of Islamic Azad University, Najafabad branch with the approved code
IR.IAU.NAJAFABAD.REC.1402.088.

Training protocol

Acrobic exercise in this research was done for eight weeks, five sessions a week. For this purpose, rats were first heated
for 5 minutes at a speed of 8 m/min. Then, in the first week, the rats ran for 15 minutes at a speed of 10 meters per minute.
From the second week of training, the speed of the treadmill was increased by 2 meters per minute (for each week) and
the time was 1/4 minute for each week, until in the eighth week, the speed reached 24 meters per minute and the training
time was 48 minutes.

Preparation and consumption of vitamin E

During the research period, vitamin E (alpha-tocopherol) supplement was prepared from SolarBio Company in China
with Cat: #V8011. Then, according to the number and weight of the rats in the vitamin E supplement groups, first 120.2
mg of vitamin E was dissolved in 4.8 cc of dextrose daily, and then by placing that solution in a special bottle for rats,
0.3 mg was given to each rat. cc of the solution was consumed individually. In this way, rats received 30 mg of vitamin
E per kilogram of body weight daily. Considering the length of the research period and possible injuries caused by
injection and gavage, the researchers in this study administered vitamin E supplement orally to rats according to previous
studies. Also, the use of dextrose in the vitamin E supplement will make the supplement palatable and encourage rats to
consume it.

Statistical analysis

After collecting data and calculating the mean and standard deviation of data using descriptive statistics, Shapiro Wilk
test was used to determine the normal distribution of data. In the related variables, one-way ANOVA test was used for
comparison between groups and control group and then Tukey's post hoc test was used to compare the differences between
groups.

Results

In the patient control group, HSP72 gene expression values were significantly lower and NF-kb and TNF-a values were significantly
higher than the healthy control group (P>0.05). Also, in the group of aerobic exercise and vitamin E supplementation, HSP72 gene
expression values were significantly higher and NF-kB and TNF-a values were significantly lower than the patient control group
(P>0.05). However, the interaction of exercise and vitamin E supplementation did not have a significant synergistic effect on any of
the gene expression values of HSP72, NF-kb and TNF-a in the brain tissue of rats with Parkinson's disease (P<0.05).
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Discussion
The results of this study showed that eight weeks of aerobic exercise and vitamin E supplementation alone were effective on

inflammatory markers and cell protection in brain tissue following neurodegenerative disorders; However, their interaction effect was
not significant. It seems that more research is needed in the future.

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University




JAH Ss P http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/jahssp.2024.30170.1705

O¥339 859998 38 10 (G (83 il Wlae
£P9S oslod (w3190 Sl
1O 1T Olrio 16+ 8 Ol 9 jwb

e

Open Access g dho

Jobw Sbla> g oLl Jolge u_‘ﬁ).g).gE ool g JoSo b ol poid (5 31gn (3 w0 A i ).u;b
O 5l 4 Mo 1l 0 S g0 o <l o

Loyl Sl laew ol e 7 3 Sy Aallase g8 095 (b ylns cusan
VELY/NV /oY by fu b VELY /AN € 28l g b

S

51 3 sl cales 5o 5 oo clabbre (il e oledll Jolss (I3 L g 5)loss 1 BR
Jolge 2 o ST (51 5 555 Clled Suf i 31 98B el ol L sl oo (608 5200 5 Shos
b olyan (5l oy pos diin ot 15U adlllae opl G .l oris alid g5 4 Jobo blis 5 e
Mo (ol oo (sl hgo jaa C8L ) (6)A8 gin Figm slo 0L (B g Lol Jalge 2 B sling JoSeo
o) (oSl A 5 alpmo Sige o Fo 028 adlllas ol 53 s owlind (W9 092 misS )l 4
(Res) ompi) () isloog)S 4 (Res) (m)j) ¥ mg/kg b oads (SguinS )k (p,5 YV LYO: ()5 5 olo VY
Py b dlie i Mg o 369 QR oSl b Omoling + Silon (305 5 )5 (0 5 (VE) E psaling (¥ (AT) slon 02305 (¥ {E (pmoling JM/Sh) o (¥
.,\SmmeWWJahsspazanmlvacu/ u‘.w J)-AJS °9)§ PRl @lyw L)’°9‘° o A dlaws ;).u L&bw 2 Res u‘):l JL))l Lg‘): AW M (AT+VE) E

438 V0-FA Gl & dudls yb g diin )D duds gy cdian Cadid Cido &y (gjlan oy ped 138,558 (HC) Wl

Sl st e s SN S oS ) . .
et /"J s 54355 gl b Bpae (Slyss O )yeod ¥ mg/kg aljg) 55 VE b plool 4ads j yie Ve=YF Cepu b
.[)\,@J “;"\/\-—"‘ RSN R {,«\ﬂ,‘"

ol 09; ).) Léd&'élg (PS’/’&) ool uf}: wbbu 09.0)1 9 41b|)9.> L)w‘.:)ls )..Jb] U9‘)T )I leo.)‘.) JAJDO
(g s 55) &) (Gxe yob & TNF-0 g NF-Kb ,i0lie 5 S (o)l (bze job & HSP72 45 ol pdlis jlew a8
(alibanaeifar@yahoo.com) O ol 2ol B peling JoSo g (5ilgn 03 09,5 53 omizman (P</+0) 39y Wl J 1S 09,5 5l yidio

Ay s e 5 S S oS

591 slow JiS 09,5 5l yieS (5> me yobo 4 TNF-00 g NF-Kb y50lde g yidin (5,5 xe jobo 4 HSP72
05 ol plie I Sz 2 (yline (i S E (paling JoSo g (3305 Jols (Jb el b (P<+/+0)
—dS (P2 /+0) cuil aminS )b 4 Mie ol yeo sla 550 320 Bl > TNF-0 g NF-Kb HSP72

PP R W I G RGN U R

Ol

wlia plS a B ol ()b JoSo Bpas g (gilod (1 yed dtan Cuit > i addllas oyl pols ‘_5);
ol 35 5 y90 0an] )3 (6 ytin Sladng sy o Hai 4 g0 Hblixe byl Lolss
u9““‘§)l’ &olews E u*“L"9 ‘Lg)’lﬁm Cp s INF-a NF-kB HSP72 %)) UL.; :‘5.\,«.15 le.bb)‘s

Jelse Sy 2 E ey JoSa b olyen (s3lam cppe5 aiin catin 3B o0l sloms  dutow pled 3 Sl dallie (655 095 pljbr odem 1El ] 0920
AOYAFEAY) WY V¥ L0505 (S5ds 38 53 (stuodis £,)l8 Slalllas " a8 s 4 Mo gl ymio (slaigo i 8L 5 Jobo (ilin 5 ool

Sl e g olSiily 1 puil g jlitel ol

YEVE-50-V 1 S S gLl

il o 3 £

DOI: 10.22049/jahssp.2024.30170.1705

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



mailto:alibanaeifar@yahoo.com

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.30170.1705

oy o

StlS gigusy ) oS (65 ] (g5l Ao b 3 (gl uSdiaS
475 by b ol glilo )& » 5 55 o oS5 (DNA)
o\f.\jlo:lbdwdlﬁym)'\g&)g.,\;.{@C;S)J.:SabLé.;;wl)'l,\.quJ
L s 55b (oo palil saSeusl (530 4w Jo Lawg HSP70
e Jhe 3 (o psnla o A pn il o B Ol o (e pople
sl s 390 ol & W23 s Lialj3l |, HSPT0 ol aSia
HSP72 e ol 2 F) il bayye "j mas cbls ol gl o

sleST Cd )b 5 (ol S ghe 3)Slas dgu0 5 Sl (Ll Cage
D9 (50

ol L) ()5 88 g lopd Ny 4 Jl 4 2 b Bk
Wlo oxles jue slo ooy 5l oolatwl Wil 63505 (lgis piiowePD
8l Cgllae 5315539)5 Sl silow 3 Sl (o (53559 S b
oo baite 555 sl clled &8 1 ool U5 e &S (ol 5 4
Lo (B9 59595 31 (B d9se oSl (Clilad] (gm0 4 yxie N5
ogMe 398 9:51,3539)95 JUST Slo Jao 53 (xgig e 5 Omeligd Wilo
e 3o 1) Slowa 3 Ses dg (pilins «Syjglersid Sl p
Oedire i polail jobo 4y P ( Wl 0505 ()15 (28559 sl cullad
t.s‘“j dgue o L’ﬁ\f%ln dgudes L 9319 s b 4 Ll edls uL‘“
b oderng 5l mssy e ile JW e s
Lelss 2alS Ly oz wiilg3 o (PI3K/NFR1/CEREB/BDNF)
() 398 (o e 33 BDNF iul3l 4y olecd!

& e hlew 3yge o ok plul slo Limgh > Jb cpl b
Clusd g (8509 Glo Clld o)y (ad g A5 @l i)l
el 02 JIS (ouas Joho cblix 5 S99y (slaygS zghaw
Ooped aiad WY ol L de iagh 0 )Sen g (gdeme M8
T pi8 12 S 59)9 slaygiSh GlEl el (3 )5)l95 (59, ()L
Cge (o859 Cliyed @y 13295 (o GgudsSk 4 Mo sl Bge
5 ol e Gl (S Jg g (o jan )3 I (g g S
it sl ety o 3 g (555 (2003 55 5 Dk DA 4 iy
by e 3 (V) 28 glite (g g g (eiuluST Lid iolus]
2 iy oeed U sladlae > (VT ) Glea y slyse
SisS ) hles el slopasls o Slaws ol glajasls
MolS 5,855, S Bl o B9 ol Ui (gladllas 3053, sy pe
Ol low (was g (adlre lapleyy dwg gl (Aate
g o Ol Jials g Sl ol gid G o wiely b9 b
s 55 g Gy oM SIS Ky gie 4 S e B8] ot

e B opeling JoSa b olpon (s3lgn (5 p05 aiin caian

EVXER)
e e S5y @ld ) S (PD) NpgeiSil olow:
oM a8l o (CNSY (658 o las] piuns )3 (nas odig iy
RIS plul e8>y u&.“o S guS : el PD AﬁJﬁl UJSP
2 b pSlie S e il 56 &S Mae b ( S > YS! Faie,
e s dibate ;> SNPC® anl S550elign slo 9099 b Sl
(1) 23 3525 " 09 plus 4l (al gl Jsho p> & 43l (0 Sl
e > S yebed Sl G99 Ogeel ) (ol cnl ol Jele
7o plyiul 4ol 5 eligd (giloalil 5o IS T Jlos 4 5 ol
yoo g gl oaell gla wiun I Sy oyme il o
O3S )b oo 3 (S SS9 28T (oo J S UL gy 3
JIBg (i3 & (uabigd Bl g yrme (pl 055 L 45 395 (o0 (bles
ool G guinS )l )low > el i ©pg0 4 b (R gl
ouid j9,S5 Jole ¢l S sl (B gl ol 1 (S S oo i
» ol e5,8 3 TNF-alpha .col (TNF-alpha) "i- 9045
o Jobo JINF-KB 5" Jlb | ) a0 JUIS5Seo sl Joko
» TNF-alpha 5 Lkl (i slo JiSw (18 o clablxe
(V) s B3 53 (gl ke (ol (6lows )3 S (oo S o
Sledl > Jsho Sy g 05 ol Jsko ol > TNF- alpha
59> w3l TNF- alpha )y Lege (85 (655 y0 (mas piuw
Gl ooyl Ll )3 5 oad dlibls j3 IS cacly g A o yse
TNF- a6 5 154 Lo s b oS stlo o 5 |y Ol Lialsél
g b plgule Lilisl cwl; Ol ohy (plsule G alpha
sl slew 31 sk > TNF- alpha ales 5l ol (sla, 516
(F) ol oty Ul @ pguiSib Slon Gmen coliS2998
Soogian s gk (HSPs) "l Sos sl g
ko cblis > (ol (185 255 5l Gal3l g ol GRS (259
oS ) 655 & )b ongs |y el s g Sl 5T Cpiman
59 35aml 3l g 93 (oo ol Jlhe 5> sd sl 5 o Jolo i
sl o ytaol Lasgs ] L5 550 s S HSPT0 a8 o g ,Ssle
Jobo Comlus ¢ 5> Soi bwgs oas WIHSPT0 alaws yiol38l o
a9 b (oo il LLST 60 Caow 4 |y Gl opie sl
%;‘MS‘ le.a: u»).?.w] ).gl).g 2 u‘J‘ﬁl’“ uusv oS ol oA JLQ(U-W
5 onslSsia] oo sl oy 4 HSP70 0) 57 o b

> Substantianigra pars compacta

¢ Lewy bodies

7 Tumor necrosis factor alpha (TNF-o)
8 Heat shock proteins (HSPs)

Copyright ©The authors

! Parkinson's disease

2 Central nervous system
3 Rigidity

* Tremor

Publisher: Azarbaijan Shahid Madani University


file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_1
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_2
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_3
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_4
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_5
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_6
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_7

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.30170.1705

VoA O VOY=AVEE(Y) VY VX L 5550 (5dan 58 50 (s S (63)l8 lalllas )y 1San g )byl

b silon oy 0y93 <o I LT & 59 sl Jlgw ol & el (o
Sign 3 €l oo B 5 e Sy 1 B pabny JoSo

ORYH (99,
Ollges (6,105 9 ks

J5S 09,5 b gseslim ok b o 05 ool adllae S adlllas
FA olass 1zl (V0 V) L5 cllllas 5 3 34055 o) 5 A5 plo
YW BVO: Sy edgae b (Jolm STyl A 5 ol hge o
Cllgs S5y hgn Sre 5l ol VN () e g 25
e M A Cuddgpe daly oMl ST ol alKislesl
sy onl Slo 55509 i otalel 4 olpmo (sl sboe
Candg 09 L) Sl (gly 3959 sl SMo 0 Jite a8l
00 8 &5l g g eadatulie (g ()jg 039 el (o
0y9 plod jo b (g)hdgs s pl 2 Jlew oo sl jbge
Coley Stpuln s1nleo ol s Eblges b ) 3 kil byl 3
lsp slod optod 13 g LIl ooty 132 5 Ol el Jols 9 40,5
by 4 > o> Fo B O L Cugby 5 Sl do > YF LYY
o s jbee (cpl pogMe g el W 4y celw VY (S0
o 030055 b g ST bl L linS Ly (sl B 43 095 plas
Sllge Ll (ST Jool plo Sadie )RS (i pp
lbingss > G ateS s o 3uins ol 5 alSyloj]
Cgae 8 L osbldiss aaly oMl 5T oKl Ko caw;
.5 ewle, IRRIAU.NAJAFABAD.REC.1402.088
a9 b g 6 5len WI

e Slagige b b )l widn Sy <SSl ey 4l
S 959,99 PSSy p S e ¥ By cod il el WY s
59y VF a8 )18 15l oS gyl Lo €83 8l ()
Srgs oamlio b gjlaw Wl 2l oaalie (gl (ym)i) 05 5
Pl pae ohladl (o Kiby (o3 Slaclsgy iz Slb]
1 Juols lisebl (5lo Wl (i 2 (slagygojl jloslisl 5 5 >
4 (las jobds gt & Mo 2l o slaige uges (V)
(%) {E ooy JH/Sh) 0 (1) (RES) 35y S35 (V) csloeg S
orlagtsilon 0ye3 (0) 5 (VE) E by (F) (AT) sslgn 2505
oles WIS b5y el mizas 508w (AT+VE) E

Copyright ©The authors

5 Sy oSy B L VL lo clals > oo pansl )58
Ao Sl 89y oot )5 Jsho JuSew slojeslyy 09,5 ) oy
2 (Siglenid i sl BlusT S0 a8 ol peud ol s el
ol el ol o 5l e e bl wwwl gy Jolw JUKuwe
Toh (859 sl cllad JLis () 395 (oo 9513539, slacsslows
wle sl S0 case & al o Gl IL-6 oS
555 (4) 45 o 55 5l> TNF- alpha g 51 555 oo el
S Koy b s5lon phite Sl yes 4 1l 03l ol o Ken
Sy ol (U (Bgye (Sab b Eel e 0t b
@8 S Jae )3 o3 jlid (LalS 4 o o Bgpe S Le 5 wlus]
HSPT0 ol () 35 oo jlitias a1 o2 )lao b (36 )ltd g
2 BL il Bl o o obiyg sl clid b dilises gl il
sl 5 Jols L5 5ol 5 dis Lials |, Gilise ot
ole bl o e Gl cul (See )y sla el

(V) 1l Jlesl daaie slo by ,» HSP70 sLsl
odlatwl 4 Cydiseo ‘)aol 339 L;Lh Clad duogd 09M£ ;u,sl)AL.:
03,91 595 (5559 sl Culled LS 5 ST (5T g o (el |
pb LS E olig wcunl B ppaoling b lans] 51 ol 51 (S5 o)
@l aoly 5 el g 298 o LS 5 Jg iS5 Wl e e
ST 5T ] (1)) Mt b 3555 LlS 5 e oLty dal] a50o
5o i sl AR 15 5 1S 2 i il o o
ol Gl 5l cud o 8l L B pelug 48 ol 465 4 )l
oil33l ¢ BDNF Liol8l o wsheel ials (3amST Jlb sla 565
Eh S lgis 4 Bilg o 3re <8l okl Jelgs ialS NGF
U5 4 cnl > 4 oo 93,5 51,8 oalitl 390 ad)le (9
o35l 5 L3S Sl 9 ROS 1 oy oS8l oy
@ 95155395 Ohlew 3 (omas la Jobo cladlre 5 Oledll (talS
E ol amd o olis sixie Slidss (V) 3yl oyguinS )b 039
TNF- 4 IL-6 (jb5usTons) cs3bimnSlolSom el sl may]
Jl.o.ol ‘)J‘ ‘JJJ)f < CRP )LQ(O 90 9 RY «° )‘.Q{A I) alpha
5 pbinns yob 4 CRP p E palig sals ol a5 50y 340
30 SWlae Sl 4y (51 VY) 595 pbwl NF-Kb b 3,k
(S SIS gy p plojen job & Eipelug 9 (0))9 (i
A5 S5 (S e et S S S5 o 5yl 3 ol
ol Jobo (Bl 5 (el 08 Sl (g oy (o a5 4 Lol s
Sl pslSe ying S35 (6l gl lew jae Bl 53 ddlie 5>
3 9t 335 el 35 ) slo 005 ] Sl ol

Publisher: Azarbaijan Shahid Madani University


file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_8
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_9
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_6
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_10
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_11
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_12
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_13
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_14
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_15
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_16

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.30170.1705

04 0

5 ealawl b RNA cuas dl;#;]ol LS‘)% A Pbp’\ (ulo.ﬂ ‘U)LS)
V5 290 Job 2 )9 o ol jloalitul b g 5930 58Ul 5,5 Jj
5 03litl (IS4 ol cl) LS 8 55 Ol 55y ol b yiogil
Jses 5l RNA - caas upn ulp o 5 odle
asbl > .55 el (C (pg/pl) = A260x ex d/1000)
ey oS )3 0d3jle 8 b S5, 5l o3kl L CDNA st 51
O»L.o‘ » )‘ (\ sz\)) bM@I)Jo ‘5‘.&7)4.51).: )I o3l l.s 9 (K1621)
ol ,» TNF-a 4 NF-Kb HSP72 (loy; slkaal,
D990 )‘)SIP)J )] oaliiwl Lv Lm).o.:l)) u.w )‘ Ltb)ml).» OO U«ohml 9
ol zobaw (65038l Cas uiomen (93,3 b, NCBI cols )
s oolizl TBP 51y S o5 ) oolitesl b el (sla o 35
3 o= g qReal Time PCR olfews )5 pledl 5l luab! 5 oo o
il o e (Cycle Treshold) )l abis] & ladiges i,

o g DWDACT 4o . e
A5 o3litl 2 Joe il @ye 5 4 Hlainyee () s

)..ol> d,«.ﬂ.’?u 2 oolazwl d)90 L_SLQ)AJ‘ﬁ Lf”?’ A ng

Genes Primer Sequences Sizes|
(bp)
TNF- |Forward: 5’1 106
o |[ATGGGCTCCCTCTCATCAGT-3’
Reverse: 5’
GCTTGGTGGTTTGCTACGACG-
3
HSP70{Forward: 5’ 131
GAGAACCGGTCGTTCTACCC -3
Reverse: 5
GAGTCGTTGAAGTAGGCGGG
3
NFKB |Forward.: 51 128
AGGCCATTGAAGTGATCCAG -3’
Reverse: 5]
GAGCTCATCTATGTGCTGTCTT
3

osls Jubos 5 41355 (553,
)La—l U?‘)] )I d L)i L)“J\jb 9 SPSS )I)Bl f).v LY > o3> 399 )I s
9 L;;)A LSLQ O”L“’ )l ooléwl L’ > o3ld wy d‘).: L_;o.uo}»
il 8l s 28 odlatl Jlre SBlyodil g (1 Slee s STy
_!...:L )l o A ool gi.l)s—”.ulw u}e)‘ )l odly I3 Ws
obly Sl g 4500 ulas | ol <)Ll ‘_',50)'1 Sl ools illo
Oriman g G )b W Il b5l (6l 48, 93 (ANOVA)

Copyright ©The authors

e B opeling JoSa b olpon (s3lgn (5 p05 aiin caian

09,5 3 pllo (2l ge pw A Slass Bios (sl yusie (gl
s ool 1,8 (HC) Wl J 8

Sil9p o yed

A ) duds gy il Culid Gde 4 3855 Cpl 0 (gilen el
b aid 0 Gy lpee glagge bl joaie cpl 1y a3 ploxl
s yose Jol atam j asldl 3 058 5 dddy e A Cepw
Qi Gl 0090 ABd e Vo Cas o b 428 VO Gke gl (ol o
Oloj g (axam ya (glp) 4dBd y e ¥ )5 e e yus (Sl yoi pod
o V¥ 4 Caopur ol diin 3 ol 8Ll atan ya (gl adds B/
(V) dsy 0205 485 FA &y loj g aids 5

E ouolig Byan g and

45 (alpha-tocopherol) E ubug JoSo x5 090 Jobo
A5 ags Cat:#VE011 L > 58 SolarBio s, jl sas
JoSo sloogS 3 (oo abge (jg 9 S 4 g b e
o YA LB by 5 ke AY-IY alig) bl B (el
o ige 029 5okt )3 Jslomo o ol )8 L s 9 45 o 59508
5 0lyg3 (g3l)ail oo 4y Jolore Sl (g /Y 9o 2 &y (2l
PS5k o il ap S sden Yo ailin) o slatge g
295 L (V) 350 8L > (Shos @ppoar H E by o 0 5l
Sl 9 G255 31 bl Jlosl slacmsl 5 3a855 093 (139 SV oo &
b5 s 5 5 1 B el JaSo gy (ol > i
Oz b okl ol e b ge 4 (Shes Cyge 4 (10,10)
Jaio u.\.w rvx.\o O"P s ‘E u~ol.u5 Jaio).) )9).“..5.) )‘ odlézwl
S0 piged g T yuid

Jaal bl celo VY el )3 g o yed duds 39,30 5 s sl FA
oeskly 5 (00 ME/KE) salts 5| oslizal b lymo cloise
Cae L bgn o e el e85 ) snsans (Y- mg/kg)
590 o Syl g e lagise (dsais | ol
oyi 1l JolS” odgm o 5l lisebl | g 5 505 oigesl b o228
Bl o 5 b 8l SIS 3l ool b ol yons (sl jige (gldasres
I om Aol e cdl fad b Choay e sloise e
oo 9 05 033 5118 CBl ()l oy SaosnlS 5 gl
LA Jase =Y gl 4

ln o 5 503151 555,

Real Time PCR g, j| Guos slopiio (spSojll slp
ol 5l eolsl b she b 5l p,8 Jeo o Il jolate s b odlatl
S RNA 2l sl asbl )3 ] cuns 4 (Kod Jgle b 0 oawgS
okijle €850 SSSgn Bk oeimdyge sloog)S den > acdly

Publisher: Azarbaijan Shahid Madani University


file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_17
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_18
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_15
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_19

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.30170.1705

\#e O VOY=AVEE(Y) VY VX L 5550 (5dan 58 50 (s S (63)l8 lalllas )y 1San g )byl

NF- jolie 2 B (elig JoSo 5l £95 oy ce el p ogMe
09,5 1 NF-KB jslio ols olis Sgybigr (oudnd y90)] ol kKB
s° JoSo B yas pas (b 09T 3l jieS (4> bze yob 4 oS sl

{7 JS3) oP=-le 1) azl

* %k %k
3/5
#it
3
o * %k %k
2 ~2/5
SF
2% 2
= 1/5
2<
= Y 1
Z
0/5
0
HC PD Sham
H Seriesl 1/005 2/865 2/3385

59,5 13 il 5B Lyige pha cdly 3 NF-KB yolio ) JSu5
HC 655 4 cas jls (gzo il 8l (P=o/+ « V)

3/5
3
2/5

* ok ok
1 *okok
1/5
0/5 I
0

*—ér‘ﬂﬁ"" J.o.iad).a.o \_é)oAA‘D-\-C vLQ&A\_S)»A.A

JoSe JoSo

[\

Ju—

NF-kB (Relative expression)

Ry e DRy

Yo olymo S Gige 3o Cudly )3 NF-KB jalie .Y JSW5
Oy )by
OS5l Mice S 09,5 dy s I dme LialS (P=e/v oV e

Copyright ©The authors

d]): 9 Sham 9 RGS 4HC LsLbba)f L)“J E dMLJa JM> ).:l
09031 I E omeling G puae g (63lgn o o3 Jolas g il 136 o)
o 09,5 0 ylaline glis i yguo 3 5 o3litl a8 bgs ANOVA
0995) 51 og)S (295 dualio g lnog ) cm oglis ooy sy
Graph Pad PRISM 9.0.0 ,l53ls 5 5l eslsl b (S5 oubn
) S da Jdodady o plad (sl (g3 re prdaws A o3 latu]
bl

23l E oelag b olyen (g5l o p08 10 (U551 (
OgmsS 3k 5 )low 42 Yo slo g0 330 NF-KB (55 ol
Oeeling I 51 (pizmed g (oguiaS b <l SIS ) (sl Tzl 5>
9 PD HC Lg\.a: as)f O 4!:7‘) LS.: ANOVA Lg)Lc‘ 09@)'1 )'l E
NF- polie ;5 o)l oxo @il ¢ 9050 ol gl .05 oolizwl Sham
(P=+/43) 2y (L5 Guis sl 09,5 » kB

‘u'{?’ iy O}nﬂ 51 odlazwl b s oa)f O Colas J=e O S
Sham 4 (P=+/-+1) PD (cla 09,5 > NF-kB e ols s
orpen w3l (o HC 09,5 5l ity () (ne yobo & (P=+/- 1Y)
(P=+/++0) 35 Sham o4,5 jl jui g)> Lime j5b 4 PD 4,5 1
0 Jsa)

Silon opyes 2y lis anly 93 wibyly BT ygeil zuls aslsl s
E peluy Jofo g (+/2Y J1 ojlul g F=AWY¥Y P=/.4y)
NF- &5 2 )l stna 51 (+/AV 3l 031l g F=AD/AS P=- /1)
ol (Jg )15 iguisS )l Moo ol o slo Sigo 20 il kB
o5 > sime NF-KB @5 1 B ppoling JoSo g s5lgn 0205
A1 el g F=V/¥Y P=+/¥4) wily

i so3l @l NF-KB jolis o051 g9 o
23k & slom 03 sl 09,8 0 NF-KB j0lis als s g i,
(P=ele ) adly (o o8 pas glo 095 ) oS gl (me

Publisher: Azarbaijan Shahid Madani University



JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.30170.1705

VPV O
1/6
2 14
=g 12
- é 0/8
N E 06
& 504
T 02
0

Sras pac Sraspse Sras

MMMM

R ed pae R

Voo (2l pomo s (igo 320 8L 0 HSPT72 pslio £ S
OS5l 4
OS5l 4 Miee J 558 09,5 4 Cams I (ime Lol 381 (P=o /o o V)

22300 2 E (ol b oo (5len (o pod 3l (otlyf (¥
OpisS )b (5 5low 42 Wiso (sl g0 330 TNF-0 55 (3l
ooy M 1 ioren g GgesSHb W SIS (y sl Il 5
3 PD HC b 05,5 o ), o ANOVA ] 951 5| E
2olie )3 oy e @igld oyg0)l oyl @l b odlizw] Sham
(P=elooN) ols (LS 3ui>s (sl 09,5 > TNF-a1

JS5 )3 (S5 (el o903l @l W 09,5 (o gl oo el it
Sham 4 (P=-/-+Y) PD (¢la 05,5 ;> TNF-0 psle sl Lis
Jo ol b sl (o HC 095 1 it o)) (me ysbo 2 (P=-/ 1)
‘(P:~/A9) A onlie Sham 9 PD 09,5 33 (6)1 Gxe Lgles
o JS5)

il i A Lt anly g3 Luilly T psesl s ashdl 5
Sl gyl dme S (XY 5l ojlul g F=0/ay P=-/.¥Y)
D Sy Mo olymo slo Soge jre cél > TNF-a
TINF- ¢l » B Graling JoSo 5 silgn 2p08 Jolos ipan
(1Y plojlul g F=</N0 P=+/V+) wsb o5 5l oo 0lpha
i ose)l @l TNF-0 polie py (ye 51 £ o
Silon oy ye5 sl 09,5 > TNF-alpha jslie sls olis gy
(P=ele o) adly (o 03 pis slo 095 Sl 508 (5 (gxe 5 &

Copyright ©The authors

e B opeling JoSa b olpon (s3lgn (5 p05 aiin caian

23l R E cpnoling b olyen (g3lon o po3 556 250 (¥
O ) (5 slow 2 Wino (o sig0 330 HSPT2 5 o)l
ooy M 5 iz g gyl W SIS ay sl izl 5
9 PD 4HC dlb 05; O ddb‘) ;{v ANOVA d)l.ai Q?A)T )l E
olie p3 ) me gld (yg0il opl @l b edlizwl Sham
(P=/e V) ol LS uiss gla 09,5 ,> HSP72

(S5 o ge)l Sl ookl L b 0g)S (i Cglis Jomo (e Sk
Sham 4 (P=+/--¥) PD (s 09,5 ;> HSP72 jslae sls olis
Jo ol b asl (o HC o095 5l 2t (g)l> (me ysbo 4 (P=+/- 1Y)
‘(PZ’/’V) A0 ol Sham 9PD L_SL&: bg)f )2 (_5)'.) (s ual.m
 Jss)

Gilom opyes ol L5 anly 93 uibyly 3JUT 905l zubs asldl
E u,uc‘.us Jagn 9 ('/A\ );l b)'l..\il 9 FZQV/\‘V ‘Pz'/"\)
Sl sl ine 1 (/A 5 olnl § F=¥a/¥s P=./e.1)
A iyl Mo almo o Sige jio il > HSP72
HSP72 clyis 1 B (ualig JoSo 5 silgn 03 Jolos (ipon
LYYl ejlul g F=¥/0/ P=o/oA) 0l 05 45 gxe

i o)l @ls HSPT2 jolie py cyed Jl 695 oo caz
Oy sl 09,5 3 HSPT2 oo oy Lis ¥ IS5 j3 g i
ML o onped pis le 095 S VL G dxe yob 4 sjlse
P=-1-)

HSP72 j3lie B ppeling JoSo 51 95 o e el 2 09Ol
P HSPT2 jslie sls (lis o JS5 3 Sgybig o (y90)] ol
Gypao pie slo og)S Jl YL (o) ae yob 4 JoSo (sla og)S
(P=+/- 1) 28l o o

1/4
o 1/2
2
£g !
f_i"é’ g7 0/8
- o
ﬁ é 0/6
£ 0 0/4
T oon
0
Sham
m Series| 1 0/5775 0/3525

09,5 43 (2l ouo g (pige e 8L > HSPT72 palie ¥ JSUS
HC 05,5 0 cons Jls sxo inlS (P=o/o oV e g (P=o /o V)aee

Publisher: Azarbaijan Shahid Madani University



JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.30170.1705

V#Y O VOY=AVEE(Y) VY VX L 5550 (5dan 58 50 (s S (63)l8 lalllas )y 1San g )byl

Sham og)3 & cows s gxe Siolz3l (P=-/-V) ##

3/5

2/5

* Kk
+ * Kk
2 1
q
1/5
1
0/5
0

Gpas pos JoSe Bras Bras pis foSe Gyae

JoSe JoSee

TNF-a (Relative expression)

Rl e ]

Wi ol b (ige jRe Cdl 13 TNF-0 palie T JSW5
Oy )l

OginS )b & Mo 58 09,5 4 Cand Yo ixe ilS (P=o/o o ) s

g 3 Se Vb g plaie (5))9 slacylled o5 cunl (gl ol
4 4 e AMPK/PKA ol (al 8l puudlSo b il oo gl
3 g1l 1 pmagig) ol Gl Koot Oloedll ialS
{SOD) Jbgams> apuSlugw ol alidl 4 e NRF2 s
Callad cpl 2 ogMle 9350 hd GomlinnSTy Ll GYLE
ORIl & e Jbyslsbgra ugs Vg sime b L b5
ol oniy o5 35500 (S-HT) (ol 3 (S 900 0 550 ol
30308 ply o sbaJgbo Sl (labloe 5 (Splie (i (g
5599 Ol ped dury o a5 4 oyl 5 ogMe (Qiu et al., 2023)
TNE-) Wl 5055 001 55,85 Jole silo oledll Jalge 2015 o
9 9,5 o0 ol it Jids5 cage (IL-1P) ) (S92 (a
e (SiloJld S pudplio @udal b (2B)y9 Colld pinen
b Ml (Eal38] o maundS @y atnly S — (9090l (JUS
4in il > SIRT3 4 SIRTI (g3loJlé conge donsiys 5 o

VE YY) 20,8 0

Copyright ©The authors

TNF- j0lie B ppolyg JoSo fl 55 (g e ol 2 09dMe
pole B plis & SS d Seudie s o905l @obs alpha

* %k %
3/5
##
3 _—
(D) %k %k k
>
£ /g« 2/5
O =
2% 2
S g 1/5
Z 5 1
F
0/5
0
HC PD Sham
m Seriesl 1 2/55 2/445

o 05,5 51 oS (5> ixe s5b 4 JaSe il 09,5, TNF-0t
(P=+/¥1) 3l o JoSe Gbyuas pis

33 2o s g 3o b > TNF-alpha psléc.0 JSUS
Sham 4 PD HC sleey,s
HC 09)5 a5 cons o gxe (yiolssl (P=o/o oV )

By )

bolyan (sjlom cppes aiim Catn 1 obj) pls adllao I han
2 oo cliflons 5 el slo S5 5 E by JaSia chme
2231 LS glis g (oguisS )l & Mive (o gl 9o jao L
Sy ) e ysb 4 HSPT2 55 ol joolie (s3lsm 03205 05,5
JSS 09,5 5 yieS o) Lsine ysbo 4 TNF-0l g NF-Kb 5050
29 sles

Il oo g cose Ay by b cudlad &S Wolazel pl b
S low g mas pluge SYMBT (S5 S (6l (awlio jloms
gk 4 e (o8))9 lizyed 45 gl B @ (V1) sl 95135395
SVt aw ey 9 S 5oles ud 3 Slas dguty ¢ Blb 5 Slas
Jolge nlS ¢ ST (5T s Joo pailSs b S5 oo pliis
OBl Jhe Bl )3 (g g (mebed zobaw g 9 (2!
YY) bl adly i85 gl p30g,5 YMS! 4> (5o puddl g Ll jlas]

Publisher: Azarbaijan Shahid Madani University


file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_20
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_21
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_22
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_23
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_24

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.30170.1705

V#Y O

E (polug a5 woly ol cpdiiee (500 laadlae o (YY) 43,5
cras sbdols 3 (o dwSly ilu S 4 e Sy
2 oxdpbs] Oldlllas ST asl s o5 B aisSS (YA) 35,5 320 31 3o
G o Cliie (o5l aw dge g SaSltl A5 4 aej ol
9 Jobw (sla Suums 4 do g5 b leMbl Lol sl ges 0,lil B yoling
Sly ey nl 3 i ol Sl (ol juSgie 5 Shos ohi5e
ol 58390 )] SIS Sy

09,5 1 PGC-1lal 5 SIRTT polis oy olis yols guios gobs
29 VE 5 AT Res 05,5 5| 5L (gl gxe ysbas ATHVE
AMPK/PKA L ol mouslSio b g 48 cnl ] 2 Sl
Uil GYB SOD NRF2 )il colgd) zals PGC-1a
Fiw GHlPl 4 pa caleip el 5 FNDCS S-HT
s el Jole 8ISl 5 opdle (V) 33dn 655 e
Calld Sl il 4 orie Coloiyy S ) dnly LS — (dga50llS
omeling 45 Jb 3 (VF YY) 33,5 o jre b ;o SIRT3 4 SIRT1
ljl sla o]y Sl pb Sl sl byl 2l puilSe L E
CREB v 5LS 159908 puailSo Jans SOD Sir2 il 31
PGC-10 5 o (189500 (silolsd Caleiy b b ig)g Sl
26U e ol ddllbe ol 4 495 L 10 (YA YY) wisl azsh
Fisw oSl 5 B peelig b oohen (silgn (ye5 posllas
(oa B ppeliyg Joso O 095 & Sl > () NS ghe
A [50SS5l 0aiS JeeST Yleis! alblis g0 ol sy oo S5 &
Gl b dblie 90y a8 wiad o ol Gldllas ol 5 0gMe
Seiglsn oy 100 1 1) RSy Sl e il o Slaus] ]
L5 (2ol oy yed S 0l Ui puiiizns dige) ol H0 AGS o gl
(Seyosngil Sy dee 2 lidlen 3 bl B pelisg
ol &9 Jbo g cpl el (Bl 9 (Silsd slapadls
Colled 4y il | Slowa 3, 8es 5 Sujolsn b sl )l (e
lolsy spasls Gl Sp 0 g Slab e dtwly S
aio opl )3 ouiomen (V0) 13 Cuns B oy 4 1) o (655l
@ ke Mg plate (5559 Glypes 395 &5 Wdgel o)Ll iz
30 ladlae 3 (1) 33,5 lielle jre 0 C g E pueling dmwgs
Sde & eliiwl pyed g B opelig Cne a8 oy L pubioee
ol INF-0 jgphn suSly iald coge ain (ib
Lol 395 520 cdl > B poolisg pdows inl331 s GDNF BDNF
(V) a5 oo cons B el 0 yiin SlanST 51 slags,55ko
&5 ol plie B ppeliyy JoSo Bran 095 5 0 ol mls
TNF-a s NF-Kb ,:3le g juin )5 e yob 4 HSP72

e B opeling JoSa b olpon (s3lgn (5 p05 aiin caian

Ly Adgleel 5 Shas 0aiiS oo L1950 (as pimaw > 10/SIRTI
(V) b 6 Sty 96315339 5 YIS 5l 9 395 Sasie (glassly 5L
g0 e (g phite lojed ol Gl gl diej cpl 5
S us gl K ladlas o (YF) dad 0 (Sopmdl Cdlxio
Ve T lacuwsid ol coge il o plaie (0359 slaclleb
BN uwl)ﬁl l) (O U”)”)"i C?h"” FNDCS ).s)b.a w‘)ﬁl l; 9 o
AMPK o 53l b 13 s30 (S5 3 jl yee b B9 o0l 5
Elallls s 51 (V) 85 o ly] Lago i PGC-1a o SIRTI
e M (B9 Cllad b Sgyg8 s )3l oS iy e LS
Ol aalllas cpl 53 (V) sl dinly (12505 0095 Jobo g (2o (ul8 558
ROS il 4 oo ceolisS (claalng 13 (ib3y9 il pod 45 4
0)9> Jsb g by dly (03559 Slizyed el )3 Lol Wgd oo
1y ok cdablons 5 336 byl 5] oo Linlj3l ego Algi s
s b by Ol yed duwy oo sl 4 Ll (o (VF) aiizy dgun

)l @by A se Fism p oollas SIUIE pol S5 b alia
09,5 1 PGC-1al 5 SIRTT jslis by olis yols guis gobs
E elig 586 absej 13 59 RES 09,8 5l 5YL ()l e ysboss VE
e b Jg,858 93 W a8 wloals OUS (pliee (cuas pluw
sl L 3] (sla ISl e 5 o5 a1 AT i il
Sl 5 & pria (SI2) Y igals SeSo] S5 iy
Cmeling Cpsomed 99 was Jokw ;5 SOD wile ola o] sl
(AW .\;l.: uﬁ;a).: A u,u.mlu.m & )L...{ ‘_}Js.)?ojlf WK& JJ_\.U l; E
9 BDNF 39 59,0 olo iulsél & e (CREB) cAMPT o
2 n (YY) 26l sl PGC-1a g lag5 puw (5l Jled coles )
PGC- 4 SIRTI pE (pslig b b bls,l j3 (c3gi50 cleMbl
o a5 3l i 55 (sladdlae Lol @)1y 349 jre il y opga 1ot
ol 4 e diin dw Sde 4 B peling b colSgun sl Jolu
Comd dgs80 (ized g (awas Jobo 1) le olsiea; Bel-xL
B3l L e (50> (glaadllas 4o (VA) 15,5 ATP 4 ADP
coge Vo MEKE 590 b ain coin ©ao 4 B uoling B june o
Sl By e g (Somdl Lials c ollasl s layld, gals
@ Mo sl o clagise 13 (Sojtong il (slagasls
S oy Ken 3 WU asdlae izman (V4 ,10) 13,5 peul3lT (o5low
CREB il & e B qlug 8-+ TU/Mg &ljg, ol

2 cAMP-response element-binding protein

Copyright ©The authors

!silent information regulator 2

Publisher: Azarbaijan Shahid Madani University


file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_23
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_24
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_25
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_26
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_26
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_27
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_28
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_15
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_19
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_27
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_29
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_24
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_23
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_24
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_27
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_28
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_15
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_30
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_31

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.30170.1705

\#¥ O VOY=AVEE(Y) VY VX L 5550 (5dan 58 50 (s S (63)l8 lalllas )y 1San g )byl

SleMb! Lol x5l 03905 0,Lil B rpolisg B e CBlaio (6553 pdam 39000
Slallas (2128 gin 3 )Shoe 0329 41 9 Jsho v (Shmn @ 2 L
ol 3l 3590 o Sl 3 (gl o ol > 5yt (3L
douty p ABlse 93 pl oS Sl oaimd ylis cilalllas ol ol s oyl ol
ol > oienl 5 BDNF (565 4 dogi bl s ot
9 ol xSeilul pas jhe L LS e Fisn sl )il
2 05 o iy W Cwl ol ddllas slacodsize I ole
o 3 g e 0 38 B by igss 9 cnienl e S Sllllas
5t ot 3 B omoling GanSI il 185 4 a2 L rizen 293
5ol pas sy o 5 4y oy slaculld Gl o i
Jidse 5 Akt AMPK NFKB . lius| sl (sloSilis
2281 pob adlllas (slacydgaze S 5l jre il 3 (5300 Sudg gy
1559 )50 53995k slasby, 5l ST Slillas 3 935 o sl 1)
295 oy 3re ST (Bl s Sslsased 9

8 75 4ot

e phS B paling JoSo 5 (glsm (508 42,51 sy o0 i 4y
ol 51 Ll stz IS 31 Jobs cdibline 5 oledll (sl Silis
5 ool gyclil sl ooy phS o 5151 Hogllas cilyet; o]
O )l oo blyd 0 B bty lojan B o g (s5lom 1208
Dy o Aoy

PSS g s

L &S pols imghy 40 oS (60,8l olod jl dllie Baiunss dlussisly
dlogows widlo pald 1) ouls fue al)l G6] 0 Gaclue
Ailed o (oly08

Kdlo slas

S5 o] L)l Llie b gus @lis ol sty

OB Sunns 5 ol

Slansly oS Lk dlie ol gilwoslel )3 odiusgi Hlo>

Schrezenmeir J, et al. Impact of bacterial
probiotics on obesity, diabetes and non-alcoholic
fatty liver disease related variables: a systematic
review and meta-analysis of randomised
controlled trials. BMJ open. 2019;9(3):e017995.
3. Vaezi P, Zolfaghari MR, Toloueiazar J.
Effects of 8 weeks aerobic training on serum level
of CTRPY, omentin-1, lipid profile and insulin

kol JisLo &5 ul 03905 lgte piline 392 Jlow J S 09)S 5l yieS
2 6 st 5 il (b Jgpe s /W (VE) E el
L N S
O gl olo > S99 jsml Jlee > Slas] T lo
G pao a5 Wlodly LS 595 addllas p3 (pdiee (pl o ogMe (YY) L5
2 Bl 3,Skos dg0 5 (Slowar 3Skos i 390 L B (ol
ol Slllas (ol o9 (1) Wi 5o 9l55539)9 sl ()lows
loas yiie o1 sla JIGol, (gilo 25 L VE Gyne a5 5l ool
5o ol J 5355ty b o el el 105 5 (50 s
a2 S1(1Y) 2tz d9u00 ATP jis o) (6458 5200 5 Sl iyl
Ol jhe <8l )3 (5)uSgie 3,Skes 1) VE Cgllas (i85 clilllas
2o ilSo b Loyl s ids cleMbl jein Jlb ol bl ool
Oeling 80 disef 53 )15 392y (Jghor cdadlons g oledll (sl Sl
nilSo b Jg 8655 Wl & il 03> (Lt (el s i B
il Jb Lol (sl SIS0, slae 5 b laseST 5l b o 331
olali#l 4y e (SIF2) 'Y Jagols SleMbl S wlais (g 89
Cpiomod 95 wac ok 13 SOD wile ola st 1 oo
B ) Orelie F LS dgo5allS” puslSo i L E (ol
ods g ol LhlPl 4 e (CREB) CAMPY & ou i,
25b a3l PGC-10L g b 895 o (55l Jlsd coles > g BDNF
G B eelig Cpme a5 woly Lis udiize (505 (gl adlllae 45 (YY)
ai la ks, gals coge Yo ME/KE 500 L aén cuin we
Sestens Bl sl Gadls I (B 39 5 (Sl Gl s
et 238 sealll (6 lew & Mise il ol (sl g 5
o B ppeling 8-+ TU/ME il ol olis o Ko g g9 aslllas
sl ige 30 cél » SOD ¢ BDNF (CREB ljél o
e S0 gl adlllas 13 (VY) 135 (she el Jld ol
STy il B 4 e Wl o B el o5 b ol
i BB S5 (V) 23,5 5ae jl Gde (as sl S5k 3 ()jgyn
9 ST (Bl 3 4 i ol 53 013 plodl s ST a8
Reference

1. Alamdar S, Avandi SM. The Effect of
high intensity interval training with nigella sativa
supplementation on lipid profile, fasting blood
sugar and body composition of overweight young
women. Journal of Sport and Exercise
Physiology. 2023;16(1):35-45.

2. Koutnikova H, Genser B, Monteiro-
Sepulveda M, Faurie J-M, Rizkalla S,

2 cAMP-response element-binding protein

Copyright ©The authors

!silent information regulator 2

Publisher: Azarbaijan Shahid Madani University


file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_32
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_15
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_33
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_27
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_27
file:///D:/مجله/مقالات%20آماده%20انتشار/حجاریان%20و%20همکاران.docx%23_ENREF_29

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.30170.1705

V20 O

omentin and insulin resistance in men with type 2
diabetes. Koomesh. 2020;22(1):155-63.

13. Faramarzi M, Banitalebi E, Nori S,
Farzin S, Taghavian Z. Effects of rhythmic
aerobic exercise plus core stability training on
serum omentin, chemerin and vaspin levels and
insulin resistance of overweight women. The
Journal of sports medicine and physical fitness.
2015;56(4):476-82.

14. Moradi F, Heydarzadeh A, Baneh V. The
effect of an endurance training program on serum
levels of leptin and chemerin adipokines in
inactive lean men. Feyz. 2014;18(5):419-27.

15. Khoo J, Dhamodaran S, Chen D-D, Yap
S-Y, Chen RY-T, Tian RH-H. Exercise-induced
weight loss is more effective than dieting for
improving adipokine profile, insulin resistance,
and inflammation in obese men. International
journal of sport nutrition and exercise
metabolism. 2015;25(6):566-75.

16. Tofighi A. The effect of 12 weeks of
Aqua training on RBP4, insulin resistance, and
liver enzymes in women with type 2 diabetes.
Studies in Medical Sciences. 2019;30(4):290-9.
17. Dastah S, Babaei S. Effect of aquatic
training on serum Fetuin-A, ANGPTL4 and
FGF21 levels in type 2 diabetic obese women.
Journal of Applied Health Studies in Sport
Physiology. 2021;8(2):51-60.

18. Pietildinen KH, Kaprio J, Borg P, Plasqui
G, Yki-Jarvinen H, Kujala UM, et al. Physical
inactivity and obesity: a vicious circle. Obesity.
2008;16(2):409-14.

19. Moreno-Navarrete JM, Catalan V,
Ortega F, Gomez-Ambrosi J, Ricart W, Frithbeck
G, et al .Circulating omentin concentration
increases after weight loss. Nutrition &
metabolism. 2010;7:1-6.

20. Yang R-Z, Lee M-J, Hu H, Pray J, Wu H-
B, Hansen BC, et al. Identification of omentin as
a novel depot-specific adipokine in human
adipose tissue: possible role in modulating insulin
action. American journal of physiology-
endocrinology and metabolism.
2006;290(6):E1253-E61.

21. Galdavi R, Mogharnasi M. The effect of
two methods of endurance and resistance training
on omentin-1 levels of plasma and factors related

Copyright ©The authors

e B opeling JoSa b olpon (s3lgn (5 p05 aiin caian

resistance in inactive obese woman. Journal of
Applied Health Studies in Sport Physiology.
2018;5(1):45-52.

4. Unamuno X, GoOmez-Ambrosi I,
Rodriguez A, Becerril S, Frilhbeck G, Catalan V.
Adipokine dysregulation and adipose tissue
inflammation in human obesity. European journal
of clinical investigation. 2018;48(9):¢1299.V

5. Watanabe T, Watanabe-Kominato K,
Takahashi Y, Kojima M, Watanabe R. Adipose
tissue-derived omentin-1 function and regulation.
Comprehensive physiology. 2011;7(3):765-81.

6. Zhong X, Zhang H-y, Tan H, Zhou Y,
Liu F-1, Chen F-q, et al. Association of serum
omentin-1 levels with coronary artery disease.
Acta Pharmacologica Sinica. 2011;32(7):873-8.
7. Jialal I, Devaraj S, Kaur H, Adams-Huet
B, Bremer AA. Increased chemerin and
decreased omentin-1 in both adipose tissue and
plasma in nascent metabolic syndrome. The
Journal of Clinical Endocrinology & Metabolism.
2013;98(3):ES514-E7.

8. Hossein-Nezhad A, Mirzaei K, Alatab S,
Ahmadivand Z, Najmafshar A, Peppa M, et al.
Circulating omentin-1 in obesity and metabolic
syndrome status compared to control subjects.
Endocrinol Metabol Syndrome S. 2012;1:2161-
1017.

9. Mir E. changes in chemerin serum level
and insulin resistance index in elderly men after
eight weeks combined training (aerobic-
resistance). Studies in medical sciences.
2018;29(9):651-9.

10. Dong B ,Ji W, Zhang Y. Elevated serum
chemerin levels are associated with the presence
of coronary artery disease in patients with
metabolic  syndrome. Internal  medicine.
2011;50(10):1093-7.

11. Bozaoglu K, Bolton K, McMillan J,
Zimmet P, Jowett J, Collier G, et al. Chemerin is
a novel adipokine associated with obesity and
metabolic syndrome. Endocrinology.
2007;148(10):4687-94.

12. Zarei M, Beheshti Nasr SMB, Hamedinia
M, Taheri Chadorneshin H, Askari Majdabadi H.
Effects of 12 weeks of combined aerobic-
resistance exercise training on levels of chemerin,

Publisher: Azarbaijan Shahid Madani University



JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.30170.1705

V¢8O VOY=AVEE(Y) VY VX L 5550 (5dan 58 50 (s S (63)l8 lalllas )y 1San g )byl

chemerin and homeostasis assessment of insulin
resistance at baseline and after weight reduction
via lifestyle modifications in young obese adults.
Clinica chimica acta. 2013;421:109-15.

31. Eslami R. Effects of concurrent training
on chemerin, irisin, insulin resistance and lipid
profile in children girls with overweight. Journal
of Practical Studies of Biosciences in Sport.
2019;7(14):117-27.

32. Lloyd JW, Evans KA, Zerfass KM,
Holmstrup ME, Kanaley JA, Keslacy S. Effect of
an acute bout of aerobic exercise on chemerin
levels in obese adults. Diabetes & Metabolic
Syndrome: Clinical Research & Reviews.
2016;10(1):37-42.

33. Kazemi A. Effects of 8 Weeks of Aerobic
Training on Serum Levels of Chemerin,
Omentin-1, and Insulin Resistance in Overweight
Women. Qom University of Medical Sciences
Journal. 2018;11(11):68-76.

34, Giirsoy G, Kirnap N, Egbah O, Acar Y,
Demirbas B, Ak¢ayoz S, et al. The relationship
between plasma omentin-1 levels and insulin
resistance in newly diagnosed type 2 diabetic
women. Clin Rev Opinions. 2010;2(4):49-54.

Copyright ©The authors

to obesity in overweight and obese girls in
university of Sistan and Baluchestan. Iranian
journal  of  diabetes and  metabolism.
2016;15(2):101-9.

22. Saremi A, Asghari M, Ghorbani A.
Effects of aerobic training on serum omentin-1
and cardiometabolic risk factors in overweight
and obese men. Journal of sports sciences.
2010;28(9):993-8.

23. Bremer AA, Jialal 1. Adipose tissue
dysfunction in nascent metabolic syndrome.
Journal of obesity. 2013;2013.

24, Sell H, Laurencikiene J, Taube A,
Eckardt K, Cramer A, Horrighs A, et al.
Chemerin is a novel adipocyte-derived factor
inducing insulin resistance in primary human
skeletal muscle cells. Diabetes.
2009;58(12):2731-40.

25. Azali Alamadari K, Nasiri S,
Mohammadpour Z. Effect of aerobic training on
chemerin, CRP and metabolic risk factors in
middle age obese men. Metabolism and exercise.
2018;8(1):15-27.

26. Ernst MC, Sinal CJ. Chemerin: at the
crossroads of inflammation and obesity. Trends
in Endocrinology & Metabolism.
2010;21(11):660-7.

27. Bozaoglu K ,Segal D, Shields KA,
Cummings N, Curran JE, Comuzzie AG, et al.
Chemerin is associated with metabolic syndrome
phenotypes in a Mexican-American population.
The journal of clinical endocrinology &
metabolism. 2009;94(8):3085-8.

28. Chakaroun R, Raschpichler M, Kléting
N, Oberbach A, Flehmig G, Kern M, et al. Effects
of weight loss and exercise on chemerin serum
concentrations and adipose tissue expression in
human obesity. Metabolism. 2012;61(5):706-14.
29. Neuparth MJ, Proenga JB, Santos-Silva
A, Coimbra S. The positive effect of moderate
walking exercise on chemerin levels in
Portuguese patients with type 2 diabetes mellitus.
Journal of Investigative Medicine.
2014;62(2):350-3.

30. Lee MK, Chu SH, Lee DC, An KY, Park
J-H, Kim DI, et al. The association between

Publisher: Azarbaijan Shahid Madani University



