[ Downloaded from ijem.sbmu.ac.ir on 2026-06-25 |

Ol 2lio 9 3250393 338 galeo
i) Skt (033 = il Slodd g (S 3y ale 8IS
(YY) 59) YAD = VY sraxio F (50 )lowd (o0, (50,90

IL-15 u:ﬁjﬁj‘.\icijNA d‘:aj‘;ﬂj\.?u wﬁj;u

alos

=

A0 (S

Mt BRI Lia s 530 T sage s38e SIS0 ¢ runane 5 S0 a5, 530 age S

Tedlae By, & GiaealyT oleS 530 < ula 30

(S pole ouSamils (536l ghasl 85 S (Y cuode o 55 o3 (ALl o sle (gouSiials (i y5 g pole 5 (S e 3 855 ()
G55 a8l () 545 1] gheue (Souiius ¢ (seuilSe ALD (o yal 5 sienly sl peulid g s oA (Y iGuae a8 sl&ily

e-mail: Hassan_zm@modares.ac.ir «iyuasans 583 580 (555 55 sal 8558 ((Sids aole (8uSa3ls (usse

s S

. e

Hsd o b als 53 SMas s Shes g D, (s go3g B o (Feglie (3555 slagn s taedie
i ph Al Jes KLl gdhas ol SIAT LsSE S Ol 4 (IL-10) 10— oS Szl S sl
i el Gl S J g g2l ash S kS GBS 1) SIS e Slu 5 o e il 110
4 2l Gl by, g 3l e (AL al e e s ASWl SO 1LV S 5 Ok 2
oy S Lus e (53b3 a5 5 (e 59555 Fel b 0 5wl ks SRS 5 (e o e oIl J S oy S
L3Sl 1y e Ol gl OT ps 4 a5 laiss b g2 ) Obs 5 S 51 8, Vb eslin on o5 plosl (10 (0 03
R M58 oy Real Time 2y, gtk 4 b 0LaKI S5 oS o3 5 b Sas IL-10 03 Ol
oslie o ed ols OLE ol iagn slaasl slaasl .l 6 Selhl 1Y i, b Shas IL-V0 Sy 5 lkde
b SIS S, oS o3 (galaas 3 (i yed (AL 0 8 5s Gas ges g B (gl 1 05 SIpUT K pu
OS5 pae RIP g Wl I el s 0s 8 5 S sekas IL-Y0 MRNA 0Ly Ol5s 1590 b
Gleow iy s a4 g S et s S sdalin alas &SI N L) ‘.JL..- s ey S 3 IL-V0
ot Bl pde s p8 0 515 ulis U Cod iy e glae gl s 52 35 1A 5 YL al S s
ILNO 05 il 53 45 Sl (sl 5 5 (615 paend slaosiS )lge s 4 3L Jlezml & IL-VO s 5 Ol

S,ls sy

Sl e JL-V0 (ie slie G 5a3 STZ L sut slas) el (35 53T ssaals 18509

Qe /N IVV callie = A+ /) - /YF a8+ VYT callie il o

5 el A&l sladae o 0355 s3ad ol
ool st saaliie "\ s (ba Glolan Lo iaas
e (Feglie B, glagusad sad sols lis
aliae o Slae 5 @,yu8 Gial3dl 5 Sde (gous g Liul 8l
08 LGS otiaas Tusdie ba sl s
gilae 5o falsedl o Slae Ghal 58] s Wl 55 o (e lE0
S Gpeme Gl Laghassy 5 A sl S

douds

JAS slacubs slagedls 3 (S Sae S50
LﬁLﬁ‘j} “.\J.CJ:&.“;\SJ):\: Qt‘f‘:)'a‘ 64.;:.;4.__” JJJ.AJAL}UA IR
S oy 5 ush ased sl sws el ARG geliac


http://ijem.sbmu.ac.ir/article-1-1248-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-06-25 |

PN i oF soolad oo lez (50000 Glaal pangloalio 9 jyyi19s3 224 i5nlza \AF

ile Gyl Lulyd Lo el oSas IL-Y0 @31 fp it
Loy € das b Mogd sualie olan 5 o
GIL-15 o cadss slacesa b daly oo a8 S o) pm
L il slagtse wile oladi e 51 soliiea weuy o Lk
g Bl ghee alul gahiae 5 onbo ol 4 s
OB 5 Ol O BLSL) w0 Lo sad ke (LA 5
B b hiaas aas mawly Jeslie slags s 5 IL-V0
B Giul 381 o IL-V0 (g 0 (gulgidng (Sugslio (28 4
Sl ol Shssiople ol wdiae b SK
L cunban s 5o SH0 sl Kokl B (S Wl e
Sl gdlae 5o (Jeglie lagsa 81 5o gl sl
Obe o mala oSy Bua (pl by aal gk
CEB a5y uiS eae Lo IL-\0 s Llale s MRNA
O eo9s Sy Jlis 4 ks gl slagise oo

.JJ.]L;\AJGA

Lagiyy § 3lse

Slass 51 5 0058 a8 - (2025 g8 O el (A,
googiae b Slans oI5 b 5 plae (hse s ¥
(01! ssiely sl 5o sad ailgS) a S Y02 (S5
WY s ebid g, melan VY sl jo ol s ass S suliil
WSl gdasn YY£Y onbha e b (S0 el
ool a8 S o slagiulel ala was 5l
slails alileyl ollsa b LS i Jaally sic
509 S B3 Loasbs wa S alb e cw s
00) ol Jloss Lo st Ja [(STZ) crae 55535k sies!
Slasl (Blas Jals (s 55 SLS 5o sl 4 a S L
Al gl Bab §sa a8 Gloae 33555 5 am 555 F s S
> pSske Yoo SK g ad oS3l el
A 38 S G o Gad b pedld Gl o il e
(C) pllas IS 055 Hlea oo Bubeal o see 4 Sllga
DT) (2s 2o 5 (D) (les JSSS (T) plles o
Ol b Slosys G Sgaa Ll slaghse aiis S 158
able Vg cuby gladlas 5 aidle Ghagly Jsb Lo
ala Glas 15 055 GRals 5 5lhal 5SS
€88 0 Sue DT 5T slao 58 o olyaen slagtse

W08 al 1y Feglie Gayad dwda W opgane a0

ii- Streptozotocin

oo Ol Julo 4 LS 1, Aeslie slagy s 5l aay
colie a3, US55 Jla ool b Cliasly Sdiae
o 558 Y g slabs gl eslie slag s
weolie L5, (poad oud sad suls Glas Lwlewds
Tail e el i) & el 53 3 dale (a3

Oloe @ oS el Sl gl (IL-Y0) V- (S ol yiul
SSsla Musd e ol AKL gdliae @bl Lu gub)
e Sdpbl U S gl @ wlge L0
CA&ISJQ;\MJJ@MCGLAJ\’L—HJJ&M LéJJSJ?fLA
N Vivo o sem 40 TL-\0 51 sulitenl sus S sualiee *uu <
ol ae Jlad sl gy 508 oloae lagise 5o
IL-10 s S sl (i paa faas o Al 1 S ge s )
slasad oad sl She (BalK s ol (Kes
oo (oS 5580 HSE Slasaly 5 L Sduac
cnbs gladas 5o TL-V0 wide l3l Vgl (TNF-a) 1
L sad swa S padiie ol sad suls plas 300\
Vol Sae Sasisula o caleadl Gem b
SO 0oy el o cage (B Wl 55 oo ILVO (plS siles
TS ) Bhs ghlay Lo ol & ceslie caaia
slad sl Sy5a5 wals Glas (V-4 F) GloKas 5 (il Sy
5 95 oo GLUT4 mRNA ol 5 5558 Ciyene iul33l
TSl 1, K

15 Ll asle 350500 goae o wiile KL galiae
2 Gl S wlige AT 5wl (Al o faly o
OB L, 3 Laala) 5 aedls [Sau Hu Sl 5 oA
S olsie € ILD b dly 5o e (LS el
o0 Y w.C.u.u‘ [ ua;.;lpo J,ols Sy L uflSJfLo
9 LS L0 (Dlae olu 5o oddos slagess S
MRNA (L 5o 55235 phiSgen S G35 050 Ray5
C):‘:‘AJ.:}% KE Qﬂ‘ :)‘ {.\‘.AS@}A wd;..ﬁ‘b.})&l bMleA IL—\O
J‘ 9 Jl‘bd‘)s:i I ‘J u.s)L.A.c IL-\o Q:\:\:J)::: J‘dlo
UL..“ IR (5|)_\ sady suldiil oMace ty )gfd X
LSLA)":‘A sady sala uLJ.u ey o0 _)Jaa 4 pe 0 IL-\o
sibae TL-V0 mRNA gly Lol adie ¥ g9 Sae
sad algidny Orinpd | aliad (D)5 4 gely 5o K

i- Glucose Transporter Type 4


http://ijem.sbmu.ac.ir/article-1-1248-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-06-25 |

AV IL-V0 5 cols j5 aglis o oo

IS 5 ot (51 3M0 1 dgs 5

St 28 S o g i)l oS5a Jeall) gis Gulesl
VASY G lagloaiad ald gl ie sl YF4/YAL e
S eolaiad bo5,e8 9,50 s RNA G Sl 5 o
@l 288 S8 Gt whse (1Y) wboys asaaih 5 K0
Prime Script RT =S 30 cDNA & RNA o i,
i soldinl ()3) Takara oS, 5 sad 4445 reagent
VO Sy 4 S STy gulesl s sud suliicl (g4l 5
598 Bl da 50 YV (slou Hu oS (5l pdi 4380
09 5 @l mae 4 ol S Bl s4a 50 A0 slos Lo Gupw
b S 158 WS ke gda,u ¥ ogles o ddids Ve el
- ol & Bl s4a 0 =Y (sles Lu susl ciws 4 cDNA
A sols

Real time (Rotrogen, sKis 3l solitd L PCR
Perfect =< 30 SYBR-Green (yulwl s 5 6000, Corbet)
oulasl ;s 5 (n!5 - Real Time, Takara Code RR0O41A)
ol oo st sulii) (sla el b alail oS Jaall sins
=S, 3 IL-15 3 RPL-26 GAPDH slagys slss (s
["GAPDH-QT00199633, "RPL- .1 (s lu,a Qiagen
Jslse 26-QT01828771 and IL-15, (QT01813637)]
GRS Yo a4 olg bslae 5o PCR (ales
Vooowe 0 ol Sl s 0 L B S osse
IRl 42,0 40 b An Fr of Jlis @ 5 sl
alas) sl ¥+ (sl ol Sl says £ 4B 0 gl
Jligos b sl ubo)y) polaial glacii gy, ok
anl i S e aladl PCR La (sl 5o «S Melting giaie
L PCR (S5ss o Jsmnse (sodlnil Jida JHIS 0
il g psal b g, 7Y 5587 U5 5558555 51 sulil
52085 stdaens 4 115 o ol Olie iy @m0
o5 olsie 4 RPL-26 5 GAPDH las, ACT Sl
Olyse el s 4 oy sad as, S Ly Lo Llaala
“AACT J s 5 saliieal b C 05,8 ol olas ol
A dulaa 2

FHL 5 a3 Sdise glacsl 51 a Sbe Ve ugas

(250 mM sucrose, Jolds oy 3al 580 3d o Saa ¥or 0
10 mM Tris-HCl, 1 mM EDTA, 2% SDS, 0.01%
5l solsiwl L protease inhibitor cocktail, pH 6.5)

WWeor Xg 500 b g 0SS, il Yoo 5008 55035 500

ii- Glyceraldehyde 3-phosphate dehydrogenase (GAPDH)
iii- Ribosomal Protein L26 (RPL-26)
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Abstract

Introduction: Resistance exercise training represents an effective interventional strategy to
augment muscle mass, strength, and function in diabetes. It has been demonstrated that IL-15
(Interleukin-15) can act as an anabolic factor for skeletal muscle, influencing protein metabolism. It
has also been suggested that IL-15 could regulate peripheral glucose metabolism. Our aim was to
investigate whether resistance training has any effect on IL-15 expression and protein of skeletal
muscles in rats with diabetes. Materials and Methods: Rats were divided into the control, the
training, and the streptozotocin induced diabetic and diabetic training groups. Training groups
performed resistance training exercise which consisted of climbing a 1 m ladder with weight added
to the tail. IL-15 Gene expression of soleus and Flexor Hallucis Longus muscles was analyzed
using real time. Skeletal muscle protein of IL-15 was measured by ELIZA method. Results: The
results of this study indicate that resistance training provided an anabolic stimulus sufficient to
maintain the Flexor Hallucis Longus muscle mass of the diabetic training group. IL-15 mRNA levels
in soleus were increased in the diabetic training group. Protein levels of IL-15 increased in the
training and diabetic training groups in both skeletal muscles. Conclusion: Having a high content
of mitochondria and relying on an oxidative pathway, soleus muscle was found to be more affected
by diabetes. The lack of correlation of IL-15 mRNA and protein levels is partly due to
transcriptional and translational blocks, which are present in the IL-15 gene sequence.
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