Cd s S 3y ogle KU1 dle

yyaa }{.J“l{ Y D)l&d:s Y 5)93

2958 g TNF-0 zghas p1 om0 (63l (s gl (82,55 0l pod a1 (Joglio oy pod pi
Crwgi 9590 pwwl b oo (Sbd (ol oo (S pige jRo pid 3 B LK gl
WA ENA WANY /YR el
T g sban &l 58 ool T (55 yopmil s s V3100 590

ol g )lo dnlg ¢ 3yg (559990 548 09,5 uoliwl Y ol ul (gl ¢ oDl Jlﬂ ol (g )lo dnlg ¢ iyg (£59992 548 09,5 (515D (geomiiily N

ul)'.’.‘ ‘d)Lu) ‘L;o)'twl )I)i

LXVCY

ol 95 50 gt (535 e Dlas] s 53 (it 4 i oS Cul Cubd mas 4 )le s Slgyg 1A 9 dedde
Wl y5055 00155, )5i16 ok 2 (sondilie (£3Ltz (sloshes 3)5 5| e (stoglio cr2yed 0193 Sy b (s B L aolllns

23,5 Ll by olymee sla jige sae il 3 (NF-kB) B LK glatun 15516 4 (TNF-a)

s o ]S 09,5 b 4y (ol ygboay )l ol (clazin A Fl 5 2o Jhge s TA 008 adlllas -l 3 1) (a9
o & (35,195 (59, (235 (o0g)S N wannll (o5 ) 63l Jolo + (i yed F Cobid by Joho + Cobid (o yed + ol
AS Byp mbd sl ysee 4 (ol Jake dde VAX Ve ool Jole oS el )y 09,5 3 By eglie (el & dtan £

gt )bl o ilod 5 438 w5 5y (Bl (190 Copot pS5hS 1 p S e Fo 593 b Gresigisi il el Sl sl

2y i (P<+/+ V) NF-kB 5 (P<+/+)) TNF-0 gglaw 3 Lidgh caliseo (slaog,S o 53 1) (gl dre glds zuls sbaidly
oo 620g)S 3 NF- kB pdaws .(P<+/+0) oy oL (gl gme LidlS Cobd 09,5 4 Cond Jolow + 1 305 09,5 10 TNF-0 oo
AP<eleeN) Lol lis gy dre Ll Cubd 09,5 Ay Cund ¢ Joku + 0 p03 g

o> 1 U G35 0 ras w255 Sl Blgie (23509 Slayad plnl b olyer o3kt sla sl a5 38 5 A

[ Downloaded from journal .jmu.ac.ir on 2026-06-10 ]

Ul)"l cd)lm ‘d)‘.») A>|9 L;o)'t.wl .)l)i oKy 4U.JL.M;| P9.LC ouSisly ‘LSJA) w); 09; “;»))9 LS)?J}’)"'B )LJ.)LA.MJ] :J’:«wo DM’J-:-
SNVFITVIVIYY ¢ pslod SIYFFFOANY 185 hashemvarzi_tkd@yahoo.com : xos!

V¥R 5wl ¥ o leds ¥ 095 /8 (Sl pole olKisls aloxo


https://journal.jmu.ac.ir/article-1-348-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-10 ]

B LS sldiud 55:55 9 TNF-0 zshus 1 oontilze 53kis sodshs 31555 ol yod 45 (503 536 /011Kt 3 31350000

iz Jsho 609 090> GuF elyen 4 (ieglie Sl e
booaduby slaghse o 8L Gl Buke
TNF- el sloasli gslaw 3 ASTZ) (pmgigigi il
aslles Bun 1Y Cuwlosis plol jae yuid ;o0 NF-kB 5 a
305§ o teglie e 090 o 58b s ol
P NF- KB TNF-t gsbaws 1 opilze (oolty sbo sl

ol (bd sl ge jae i

5 R,

B 5 e Gise yo YA 5y 3 25 adllas
Pl p)S VYoo VFe ()8 (g b iy S5 (slasan &
9 MRS 4 bgye 0l O plsl oo (oled )3 38
Sllse 13,5 cule) Jol8 joboas (alSitlof] g )
b oo o ailflis @jgoa Blas ly,S b sl yuad )
celw WY e S g oS ole dapd Ye-V0 sled
2o pd FO-OO o Cugby b SOU cel VY g olids,
ploi > B Ol g (hse ogase (i WAl (5SS
I8 oy )3 ded Hlisl o clivlesl ploul flo; o 320 e
PS5 9 el o b (UST J) uy labge il
WA ol U A 09)S F &y Bolad jebay ()l pl i)

01 eens 45 (29)5 =) 1ol adllae 390 (sl )S
B4 g )uaSs e > ptalesl Jgbo 5 5 13l aily polie
O S ol JpuS) w08 8l Jloy (2l )
Ao caa ) oo s & (29)5 Y (al polis
2 otalejl Jobo j3 g 02,8 Bl 55 5 (8L eyl
8Ly STZ oS (29,5 =V [ 09)5) Wb (5)l05S S
JrES 09)5) WAd (5SS (i 53 gy Jsb ) 9 43,5
F e & G 9 A5 (oo bl a5 2g) 5 —F (cubd
o (295 0 oy + Culd 09)5) Wil (g yed 4 didn
09)5) 15 o5 bl 4 ol Jsho e 9 50 (b
oo g D (0> 85 (29)5 —F (ookiy Jobo + ol
D3,8 (yed ldn £ e 4y g 038 iy (ool Jslo
2539 (5 5 09)5) b (co3bts Joko + (e + Sl 09)5)

L STZ Jslo ¢ slymo sl jige po ol sl can
llge 4 (Blio (190 ©ygods pS9kS 0 p)S e £0 59
036 Cygods g Jo 0y Sujlnied o 3 STZ 03 32y

>Streptozotocin

Aok
P& Cwl G 0 (Sdalie SN S ugile cobs
B sladshs w55 Jds & olge] 9019 35 (2l o0
(S35 gl > o Al L g 4By g 3l WS
(V) 250 olS o 395 g 4 &5 oA pglie
&S WS ool (ool 4 gl (5 lae Wlg e kel jd culid
At Gl Bepem ol lagilen 4 ol der
ol (ol abcws I omdSoud (gire A
Y(CNS) (638 yo Sl a4 ol g gt alad (golS
025 59 (oyme 3 W gymal By (1 ¥) 55 oLl
L) gyl wsle oldl sboSauls plo WpS o
S99 39555 58l 5 (IL-6) & Sgynl (IL-1P)
"(NF-kB) BLE (slatun ;5516 clled Jlisay "(TNF-a)

NFHB o palsg e (cmsiy) Jole (F) 2bie ]38
e (omas gl 50 Sl (Lol eaiS ol
(0) 5L CNS 4 "(PNS)

o b bloyl &8 ses o i sl ldles gl
509 Sl (F) 35 S S S5 pas g s )len
il 5wl ) (oke BB (295> w0y K e
tsalig by (slo ok 3580as b by (Aedl oS sl
sladsls olyx @lp @bt gladshe j1 LA V) 15 o0 )
il sl ol (lusl > 0gd o ooliiwl b ycuwd
G i GP@m My (o C8L L Eide endilie
(Ve Q) 5yl lgsaiml g 8L as e olis sl Jols

ol gladsle » euiply syl 5l )k
P owiilie b Sladsle alie o ewdilie
w2z <8l ook (sla gl jlial oy yiage Ml ol
5 23] Cuwdey ilens 2l Gl 1) ol 48l
Gluogad bas (w5 0 S Solw 4 piomen
a3 e Ui Glaly cpia Sl am g (GYsb Cae @ Sl
Sl Glual el olio 5wl Al o ool ol a5
b5 Sl i) > o 58T S ol 1 (1)) sl

! Central nervous system

2 Tumor nekrosis factor

3 Nuclear factor kappa-light-chain-enhancer of
activated B cells

4 Peripheral nervous system

V¥R 50l ¥ o kel Y 0,95 /Cd umr (Kb f,lc olKisls aloxo

¥V


https://journal.jmu.ac.ir/article-1-348-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-10 ]

B LS sldiud 55:55 9 TNF-0 zshus 1 oontilze 53kis sodshes 31555 ol yod 4 (503 536 /011Kt 3 31350000

(1IRM) aiiy )15 6 203 B+ baybge p3 &) oddeinn
(sroglie Cnyed JSSg g9y 5l U 59 ) &S 92 Sl 2
B cdl Gilitl sopd Ve dian a0 jlade (pl Wb duwlbre
win ¥ Job > g pw) SLL wdn 3 0o Ver
S 525 1l sy dgmo b Sliyes gy U3
Jolaieds LMD dgmo 4 bl gy S0 b glisel o
Mo b e g 023 (gt b Il (Bl diged ans
Fo J5 5 s 5 opatie (b S8 b Uige o 5
$laciand plo 5l 5o 5 cozmen Al o 08 )6
S S 1Bl g a9 M s jre calice
A glos ) ogasie Jlu 53 Bl (S et
Sopasld (i Gesksyile g jo5een I am S )l
cSps Akl S gt laegS ol
730wl cops b o jeiS cdle HANGHOU
A5 6 pSoj Nl YT (o) p )5 98

@ dluly Sl ysie (g pSojlul gl [V pbsl Jolye
ol 3350l Jolocn 53k 38y 12 05 ol 5
e 4y (8L Bged SHNY Voo a0 o3Le] CaS youigp
Vol aw sl 4l oS Sl s VY sled o cels ¥
Voo Sab p 4 adai) e Saly pp Shgie cele
YV gl 3 celo ) Gie 4 ab wlsl oo sl 1Y
50 135 ojg> Kbl b Clogin 15 S 31,5 ke
Voo Saly jd uow 500D gubiiunds Joloee b jb dus ol
lod > el ) Ste 4y dame s bl HRPT o551 1Y
)90 Sl ya clygive o)bgd Wi 4yl o5 il a2 YV
U Saly b & e 3 23 Pl g B 5 03 5,
3 4B Y B0 Gde 4y g b a8Lsl TMBY g 15Y
oo Lunsw lews il 465l 08 5l anpd YV (glod
Jolme 1Y 00 31 dsjpe s @l e dgvg
2)) Ky M Jime oS 0 8L Saly a4 0uiiS Bgte
oy 5> diged jo la Coles il Kged sl
A odilgd ogil AF ¢ zge Jobo b juy, 15V

bl el g 41525
5 4355 VY asws SPSSl3ale 5 51 eolatwl b Waosl
By yuow] B9,S90)sS 905l 3 ookl b s (g)lol oo

¢ Horseradish Peroxidase Enzymes
7 Tetramethylbenzidine

e 3l woby WGl s celo VY S eolat]
Bionime) yiesS'ls olSiwd b (o508 liue A5 (605 o5
b cllses 5 gpSojil (Lussw cils GM110 Ju
B (8bd e wd  p)S e VO I i LBl 5308
odlawl oy <l ool (sl ol aps (gl (VY) B
Sl gol (PBS) o il cliwsd b cdly ol
b b ool guitendd Cugi Yoz 5 (Ommlogis il =il 52)
Sy oo Cwlord )l Jolxe | o5 & mgd (elae
) = U ] b L 350 2l o Jol (il
)3 ad 3y90 31,5 o dx > VY glod (o el VO e
oS el sty Johao 3 5 g3l Clls s 285
B35 Bl T w3 8 Jolore b dgrse o
S )3 S g oyled lp odel Comday (gla Joho
o S 4 325 S Cales 3 9 Jsho CulS jogase
A0 ealaswl

sladsho g G Shy e Gl phagh ol
daw slopadly glo Gl oz 8Ll e ool
(V) 515 b, ks ol 3 FCDYO0 4 'CD29 Jobu
Vo S b (Hlio 5 05 b (e AWl
baoy> Y 20ndhli o p)Soks 3 oS ke B joo b g 2oy
P ARE ) Sde ]y Shge p3 p)SokS p p)S e Ve 59
G Ok g D gt (ged Goye U LIl &5 p)S O
A gl S po SaS i 948 (les (03 Syl
b cutS Lo )5 0958 5k 5 PBS L Lo Jsho suiinss |
& ool Joko 238 V0 x V7 dgis Lgs pY I edliul
(V) 28 32,55 hge (03 S ol

OeS & i B S dy (3)5)l95 (595 (1 peT slaog,S
L e gsle VA oye 5 al YV L (el V& pboy
O jelaieds g YU o olSinl gl (glyld 5 dnyn Ae aggl;
Ak o a8 0jg bee sl G ey T caulie K55
S Gy oy dlold > a8 0g ST O L e ¥ ol
d gy G cpped g sdboiluS Col gl ad8d
sodijy Olie (Jol i > 5 plnil glpeo Jge

! Phosphate-buffered saline
2Tris-buffers

3 Cluster Differentiation 29
4 Cluster Differentiation 90
SXylazine

VYR8 5l o o)leds ¥ 095 /S (S pole olKasls aloxo

.


https://journal.jmu.ac.ir/article-1-348-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-10 ]

TNF-& (pg /mg tissue)

B LS sldiud 55:55 9 TNF-0 zshus 1 oontilze 53kis sodshes 31555 ol yod 4 (503 536 /011Kt 3 31350000

@

] 4 a
3 *8%
3
] |
3 A
:
» | . #
3
~
w
e 4
-]
x
¥ -
z I

B W o s e gy

LSLP(“’?’ jen )....5 cab 5 NF-«xB C}lﬂw A ldo R )‘3905
ibd
$uld 09,5 4 o 1 £ S 09,5 4 G jboline IR @)

Jskes + (p2ya3 09,5 &y Conmd 7. £ 305 09,5 4y g 1§

095 ;0 TNF-0 gow ¥ oylaid jloges 3illae picron

M glis gyl Gl S8 09)5 & Camd cubd

G135 (P=e1+3) (e sloog,S lis 55 (=1 1)

ol IS s 05,5 & G (P741+1) Joko +

Jobo 09)5 4 s 5 Jsho + (yed 09)S a0l L
Caily (g blize ials (P=+/+VA)

@ « %
J l
S P Jebe

Jabe -

Js o

Slagbge sie pid <l > TNF-0L zslow auslis .Y 415905
b
$0bd 09,5 Ay Caws i €S 09)5 4 o jholine M3 @
Jsho + (203 09,5 &) S o,

Soolitnl b s g Mb asuie bedl mjs 29 Jloy
Cap b5 B bl 350 leilyly (il cngd oges]
One- Way  (yg05 5l laog)S o 39390 (slacsgles (ow,yy
oblize Goles 393 g 0 & Wb edlaw] ANOVA
455 Sy baog)S wlSed duslie clp TUKEY _udni 905
slosesl plos ey g oline o ol )3 43

Abes S a3 53 +[+0 (sglua 5 S8 (5 Ll

=W

e 0y S 586 syl aalllas plosl 5 an
Tohe 2 owilie b ladshe GyF J) o eglie
im0y ubd sl jhge 320 w8 > NF- kB 4 TNF-a
S50}l yiagS olS olKusd lawgs (193 48 (je ol il
RSk e p il slaog)S (b AE (Sl
2 bame lol gls b cud N Jods sllae ji) owd
55 otalin oy plo b L5 05 b 25 i
_(p<./..\)

e gloogS s A8 Jlas Sl 5 :SSle WY S
logT o (b b g adlllae

Syl ke L 29,5
Jre e B
¥/¥Y VY/YA U5 09,5
f/vY VVE/EY b 05,5

ARVAYN YYY/VY b JyiS 09,8
Cobd + (05 095
ol + (ool (sledghs 09,5

Oed ool Jsho + Cobd 098

ARVINN yav/ov
¥/ YYY/IAD
sloy YYE/¥FY

Sladge pid il ) NF-KB zolaw duslis V jlages
NF-kB zdaw yloge oyl s Bollae a2 o oyl (Subd
)3 lagine GRall SRS 09)5 4 Camd Cabd 0g)5 5
Jobo + onped s sloegS e > (P<e/ee))
oAl Cobd 098 & s (PZ4/00) Jobo o (P<+/+1Y)
T oS 5 (PZeT00)) Gyl slaog)S aisly i (g boline
3l (g line (5018 oo 59,5 & Capa 35 Jsho

VYR8 5l o o)leds ¥ 095 /S (S pole olKasls aloxo

.


https://journal.jmu.ac.ir/article-1-348-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-10 ]

B LS sldiud 55:55 9 TNF-0 zshus 1 oontilze 53kis sodshs 31555 ol yod 45 (503 536 /011Kt 3 31350000

o33 58 (bl 3)90 Snld (2l lagise 13 1) S
gohw (ol el Ky silon (nyes &5 20l Glis
L guat 45 33,8 IL-1B sTNF-0. silo o] celo jasls
Sh b co i (V) Mibe il Glagh @l
Sb)gSl zolaw o 9 Lokl Jelge ials b Wil o
Sl ) (o8b ol bl ) a5l bl el (su3)
(YY) 20
Sgby) el (So ol gladsbe ) oslizal
S9y » s OYMBL loyd Caer 0oyl & cunl (Sloy
9 g S B odlatl dy0e Slae sladiges
iy Gk Jl b sldghe & b gl oK
S P iey9 GRIB! 3 5 T Sdg 98 slaygiSe
P &8s D0 cage Bk ol g odd lagygye
500 Bk (YY) Ngd o (gixe i alize Gluls
loobo ) e & wzsl sledl o, Kan o Capitelli
il w3pe (omas sladsle (030l Hlaied (o3t
N 0500l 5 mas gl 5 (mae slaorins Jlisl
2 oszmen (V) 3,5 odlaul sk cul (sly 9595
bty oo dign 23 S5 Sen 5 (55y0mtls GiagR
& 295 (g 3re oudcaml S8l mroyi 5 (Giloil el Kl g
gl 23 98 Gl dese s () ol usilSe
5 RUN (V) cusloss lge (s520 b, *(VEGF)
TNF-0 Sl i 38 g olixe a8 S0l lis o)) Ko
3 ) gre yebds (5o ol dm celoo VY g el VF
W3gr 03,5 il |y Jlasiilie (o3lis (gla sk 45 ng,S
POl Gioeh bl b Lulyed a7 (YO) 2g amdl yials
ol Al L Jlosdile (ool sl Sl Bly )5 adly oo
Gilodlil emscanl @l 4 0ple 5 e
Vsl o5 (VF) wiiS o ylee |y el ey (slogns i
S TSG-6 (10) 33,5 oo 3l "TSG-6 s Ltulsél 3o
cel NF-kB Sl jne 0o b 255 g 4 ol
i (0) 355 el i sl g My ialS
IS gesa Sl e ol Sgn e

4 Neurotrophic factors

> Neurogenesis

¢ Vascular Endothelial Growth Factor

"Tumor necrosis factor- inducible gene 6
protein

092 pzen 2l oS s by Jbd 4
T dojlis Sl cullsd cpuizen TNF-a 5 '(IFN-y) LiS
sbdole ;%03 5 TINK) (b 00385 gla ol Cells
Ol 5 Mastrocola (VW) sl o yiol38] ¢ o] i
Oyt wlods Sobs STZ L oS ol jige ,d Aixbl o
5 3laS] Lol (giie patilly > Gl sl ol
56 o] (1S g ld peailSie (VF) Calodgy g
4 dluly 2ol Sl S 5w A 4 bgpe «(soudlS o |
ooyl il 38l 5 T(TLR) JS8 (cwgBl 058" ol NF-KB
coo; §) Sl S NFkB .(10) aile sslapms]
(olS e Job 3 &5 gpsbdr WS e S 1) el
g oad Jld (Boye slshe 13 (g pKedx jobds g Coputy
SSsis ugs) 5 blawsS (Sis wxs
S ol Cusl wre onlpls (V) b Gl ok
I 0wy 4 &) ldl layss ol sy
CuiSy BB 5t gl wlgi e (Wdle (oomnelS e
Sy By oo goige ol Sy a8l S sl |, CNS
ot 9 e Sl b, JBlis 4 cas loy axwg
s Elkader o (dladlas 5 il sbo iy mbs
opped dix VY &S Wb ascie Wb pldl il Kes
elawdly TNF-0 g IL-6 o e LinlS & yxie toglio
aallas )3 (V) b daled Sl 5 gl o3l Gl > s
Oyl dan VoS Wb ol o) Kes 9 Shultz  glie
sy oy lawdly TNF-0 g 16l o stoglie
@l b & e al Gl (Ul gle )3 bdne
ol o) San o Tatsuki .(VA) o)l Slgeen ol imgh
i Sslogys sl Jl y Slgie (08 &5 20D
P sire 38es g ol (il ) (uas b Jshe Sl
P Sgat Wlo3 )5 pe3 45T (89S b Al
(ryed 09,5 ) Jliwng 2l lagbge adlae (pl
Jor Vosly dds p pe VY Gy by adds Yo 4l
5 ) Sllle w5 B89 GPS)lE 9y Jge
3350 g5h0 Silog i ol 3l Ly ] (olord sungie,]
o oKen o Bina Kumari (V) cé)5 ;18 o)y

UInterferon Gamma
2 Natural Killer
3 Toll-like Rerceptor

V¥R 50l ¥ o kel Y 0,95 /Cd umr (Kb f,lc olKisls aloxo

YA


https://journal.jmu.ac.ir/article-1-348-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-10 ]

B LS sldiud 55:55 9 TNF-0 zshus 1 oontilze 53kis sodshes 31555 ol yod 4 (503 536 /011Kt 3 31350000

slyasls gy » @l gldsls oleaa D uelig
Sl oo (65906 TNF-B aile jhe puid (50> oledl

1298 g S
i sd gl > 58 Al jlab Sy ol dli
M S L gyl sy oDl Sl ol j> B0
&S Jlus as 51l 0 IRJAU.SARILREC.1398.123
Slores hilodges (5)lSan g 035 C8pb gl nl

&be o)l
Cowlodds by (Bainy lwg z8le (o)l 4550w

References

1. Havilah P, Pandit Vinodh B, Durga Prasad K.
Adenosine deaminase activity in type-2 diabetes
mellitus—an independent marker of glycemic status
and stimulator of lipid peroxidation. International
Journal of Chemical and Lifesciences. 2013;
02(06):1175-8.

2. van Dieren S, Beulens JW, van der Schouw YT,
Grobbee DE, Neal B. The global burden of diabetes
and its complications: an emerging pandemic.
European Journal of Preventive Cardiology.
2010;17:3-8.

3. Wrighten SA, Piroli GG, Grillo CA, Reagan LP.
A look inside the diabetic brain: contributors to
diabetes-induced brain aging. Biochimica et
Biophysica Acta (BBA). 2009;1792:444-53.

4. Wang J, Li G, Wang Z, Zhang X, Yao L, Wang
F, et al. High glucose-induced expression of
inflammatory cytokines and reactive oxygen
species in cultured astrocytes. Neuroscience. 2012;
202:58-68.

5. Baltimore D. NF-kB is 25. Nature Immunology.
2011;12:683-5.

6. Hamidi Perchikolaei SO, Falah Mohamadi Z,
Hajizadeh Moghadam A. The effect of treadmill
running with consumption of vitamin D3 on NGF
levels in Parkinsonian rat’s striatum. Sport
Physiology. 2016; 8 (29): 91-102. (in Persian)

7. De Salles Bf, Simdo R, Fleck SJ, Dias I,
Kraemer-Aguiar LG, Bouskela E. Effects of
resistance training on cytokines. International
Journal of Sports Medicine. 2010; 31(7):441-50.

8. Tang Z, Yuan L, Gu C, Liu Y, Zhu L. Effect of
exercise on the expression of adiponectin mRNA
and GLUT4 mRNA in type 2 diabetic rats. Journal

sllen gl wly we Glp el
S lsyg 5 gtk el lon dlox 1 915539,
25 )5 42 2)90 (b

& 25 4o
4 eglie Oliyed pll o8 0l ol ol ddlllas

sl sl Sl e ool sk G5 olyen
il Kl slaige sie w5 |, TNF-t 5 NF-kB
S 5 pogadd dbailie jl plas e s o Ha @ 1V e
«Sedgsigrg Jelge g9y ol Wb dawlyes g e Sl
Wil cubd low plp 2 G0 mas cbli> Jole S
Sl opp Gln st gty pbsl pel) gycnl
sile plaplunst Bl G5 Loy il obi) Sl

of Huazhong University of Science and
Technology [Medical Sciences]. 2005; 25(2):191-3.
9. Lock LT, Tzanakakis ES. Stem/Progenitor cell
sources of insulin-producing cells for the treatment
of diabetes. Tissue Engineering 2007; 13(7): 1399-
412.

10. Krishna KA, Rao GV, Rao KS. Stem cell-based
therapy for the treatment of Type 1 diabetes
mellitus. Regenerative Medicine. 2007; 2(2): 171-
7.

11. Moradi A, Mohammadi S, Hamidi Alamdari D.
Effect of adipose tissue-derived stem cells on the
control of the blood glucose level in diabetic rats.
Journal of Shahid Sadoughi University of Medical
Sciences. 2015; 23(8): 717-26. (in Persian)

12. Taha MF, Hedayati V. Isolation, identification
and multipotential differentiation of mouse adipose
tissuederived stem cells. Tissue & Cell. 2010;
42(4): 211-6.

13. Smith CJ, Lawrence CB, Rodriguez-Grande B,
Kovacs KJ, Pradillo JM, Denes A. The immune
system in stroke: clinical challenges and their
translation to experimental research. Journal of
Neuroimmune Pharmacology. 2013;8:867-87.

14. Mastrocola R, Restivo F, Vercellinatto I, Danni
O, Brignardello E, Aragno M, et al. Oxidative and
nitrosative stress in brain mitochondria of diabetic
rats. Journal of Endocrinology. 2005;187:37-44.
15. Dasu MR, Devaraj S, Park S, Jialal 1. Increased
toll-like receptor (TLR) activation and TLR ligands
in recently diagnosed type 2 diabetic subjects.
Diabetes Care. 2010;33:861-8.

16. Martini SR, Kent TA. Hyperglycemia in acute
ischemic stroke: a vascular perspective. Journal of
Cerebral Blood Flow & Metabolism. 2007;27:435—

V¥R 50l ¥ o kel Y 0,95 /Cd uzr (Kb f,lc olKisls aloxo

i


https://journal.jmu.ac.ir/article-1-348-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-10 ]

B LS sldiud 55:55 9 TNF-0 zshus 1 oontilze 53kis sodshes 31555 ol yod 4 (503 536 /011Kt 3 31350000

51.

17. El-Kader SM. Aerobic versus resistance
exercise training in modulation of insulin
resistance, adipocytokines and inflammatory
cytokine levels in obese type 2 diabetic patients.
Journal of Advanced Research. 2011;2:179-83.

18. Shultz SP, Dahiya R, Leong GM, Rowlands
DS, Hills AP, Byrne NM. Muscular strength,
aerobic capacity, and adipocytokines in obese
youth after resistance training: a pilot study.
Australasian Medical Journal. 2015;8:113.

19. Tatsuki I, Motohiro I, Shozo N, Masahiro T,
Shigeo H, Akihiko 1, et al. Exercise inhibits
neuronal apoptosis and improves cerebral function
following rat traumatic brain injury. Journal of
Neural Transmission (2011) 118,1263-72.

20. Bina Kumari M, Kaushal Kumar S, Sugato B.
Effect of exercise on type 2 diabetes-associated
cognitive impairment in rats. International Journal
of Neuroscience. 2019;129 (8):252-63.

21. Cotman CW, Berchtold NC, Christie LA.
Exercise builds brain health: key roles of growth
factor cascades and inflammation. Trends in
Neurosciences. 2007: 30(9): 464-72.

22. Pourheydar B, Shahi M, Farjah GH. Evaluation
of apoptosis in hippocampal cells of rat following

intravenous injection of bone marrow stromal cells
in ischemia-reperfusion model. The Journal of
Urmia University of Medical Sciences. 2014;25(7):
586-97. (in Persian)

23. Capitelli CS, Lopes CS, Alves AC, Barbiero J,
Oliveira LF, Silva VJ, et al. Opposite effects of
bone marrow-derived cells transplantation in
MPTP-rat model of Parkinson’s disease: a
comparison  study of  mononuclear and
mesenchymal stem cells. International Journal of
Medical Sciences. 2014; 11(10): 1049-64.

24, Hashemvarzi SA, Heidarianpour A.
preconditioning effect of aerobic exercise with D3
vitamin consumption on VEGF levels in the 6-
OHDA lesioned Parkinson's disease rat model.
Sport  Physiology. 2016; 8 (30): 129-42. (in
Persian)

25. Zhang R, Liu Y, Yan K, Chen L, Chen XR, Li
P, et al. Anti-inflammatory and immunomodulatory
mechanisms  of  mesenchymal stem  cell
transplantation in experimental traumatic brain
injury. Journal of Neuroinflammation.
2013;10:106.

26. Uccelli A, Moretta L, Pistoia V: Mesenchymal
stem cells in health and disease. Nature Reviews
Immunology.2008;8:726-36.

V¥R 50l ¥ o kel Y 0,95 /Cd uzr (Kb f,lc olKisls aloxo

¥y


https://journal.jmu.ac.ir/article-1-348-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-10 ]

B LS slaiua 55556 9 TNF-0L zobuw 5 (coniil 3o 3Lty sladsbo 3255 ol pod 43 2 505 56 /01510 5 3 5 dezms

The effect of resistance training with mesenchymal stem cell injection on
TNF-a and kappa B nuclear factor levels in the cortex of streptozotocin-
induced diabetic rats
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Abstract

Introduction: Neuropathy is the most common neurological complication of diabetes which affects the
central nervous systems, especially the brain. The aim of this study was to investigate the effects of
resistance training After Transplantation of stem cells on rate of TNF-o and NF-«B in cerebral Cortex of
STZ-induced Diabetic Rats.

Materials and Methods: : In this experimental study, 48 male wistar rats, 9 weeks old, weighing 220-240
g were randomly divided into six equal groups: control, sham, diabetes, diabetes + exercise, diabetes +
stem cells, diabetes + exercise + stem cells.The exercise groups, practiced treadmill resistance training for
6 weeks. In the stem cell receiver group, 1/5*10° number of stem cells were injected into diabetic rats.
Diabetes was induced by injection of streptozotocin (60 mg/kg) intraperitoneally. All statistical analyzes
were performed by SPSS 22 software.

Results: Data showed that the TNF-a (p<0.01) and NF-xB (p<0.001) levels was significant difference
between the six groups. It was observed that in the exercise + stem cells group, TNF-a level was
significantly lower than that of the diabetes group (p=0.05). There was a statistically significant decrease
in NF-xB level in exercise and exercise + stem cells groups compared to the diabetes group (p<0.001).

Conclusion: Injection of adipose-derived stem cells along with exercise training can be a protective and
therapeutic strategy to reduce cortical inflammatory markers and the effects of diabetes on the central
nervous system.
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