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iii- Ribosomal Protein L26 (RPL-26)

A K Ll Hu cele YA usd gladads G cal il
L YF L5 e ) e, L by Sy gelis @ Gaped a
Yo Lb Y aslie Ghas (nl o9 LSS S adi e aladl
© G5 daa WY psaae 5o) Ghse b Ghass O N,
o b e slagise bl gosg0 s (Lift L YL
STZ 35535 5 U8 el YA &S 0 555 ¥ (noa g0
28 S o) gm

Lo 58 50 QLSS ¥ L o 0 Jold G55 deula 58
e s ol B8 Yy LSS o il 4 £
700 Jol sl 4 50 T a8 (sl Cpoad ©ud o La
TA €55 7 B Y olada o (olae lagise (o 005
BIRNRVSTIVAREREET I W ) GRS PREE R RPN TR Y
Glagise s Ob 0O AT G5 VY BV sladada
o Ob RS 6550 SHVY 5 VY gladaidas o e
o9 il LIS 0 5 awe Y L Gus (5 AVY G5 b
Gl asa G 008 /N0 Ahs lagise VWV B0 sladla
DT 658 Lo (2lme slaghse w0 S Joa (Lo YL
TN SN B Y gl wliie o sa sladla 5o
Omiapd B0 S Jaa 0bu s WL 1) Gas 055 7Y
o ¥ 53 O 009 AN+ 88 Gal (sl (ol LL rals
Sod gsd g 5 o seling b oo ad hal SIS0
Elasise S Vb Gose Lo s suliiwl LS
- O, Y 4 LT St s a0 Sl Hlad s
W

el AT 3 G cele Y Glas slaghge
L p oSS o asSke Ym0 ) (eliS 5 (S5 L e
2 pSeke Y-0) dly 5 (Shde JAb osse
G5 s Ol o baldy sul s (pSULS
5 3k suadS Ol 5 S b 8 aalilins sk 4 Lagn e
ol 035 s s oepw FHL! 5 o ol wib
sl s s S enie ple (35500 Lo 5wl 5 Se )l
@l @Y S Ve XE o0 b 5 eads sl 5o A
G 8L 5 o sladige .28 5 58 apw oS las
4K ul S Bl g4 0 A L8 L e oSl e
ad g ls

TRIzol Jsbo 5 soliiul L RNA cl,asl

s (Invitrogen Life Technologies, Carlsbad, CA)

i- Flexor Hallucis Longus


https://ijem.sbmu.ac.ir/article-1-1248-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

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

K)o sos s

(s

s 28,8 aladl VF s4iis SPSS I3l s Lo Wadidas
.miﬁé;_,lél_,JP<~/~O GJ‘J&M

Ladasly

DT s D slass L 50 plas slagise Hu o0

food 5o (P<o/00) ol 4wl alS nagsy Jsb

Gox Sose LS On peddie ol Ghasl
() Dlasal) oS5 saalie

——C “*=T =D =X=DT

- I

: /_1,//%7‘

Y- -< Tﬁ__:—%"% >1§ —X

= = k] T 2
*

Y7 * * * * *

aladlds ) Y ¥ ¥ 5 e ods

(Gta)gle)

* dadlas Job ju ol ais slaghige s 59— Ylages

4o G s DT gD slas g 5 50 ()9 o= plhals
T §C slacy S

O 0d9 & Plhae Gy slacass wdiae G

.@u‘éﬁaJJJT\J\gé:})du.aﬂQ‘JM‘JbSJK

S Glsine 5 oslpen ciblsyse ad 5Tl
Oms w5580l Gl bt bl g 58 (S5
Ghass A 5o @oSeslul ol B s s S
sl s Slae IVl wias ,5le& ol S Bl
(Usen Life USCN (15:¥1 oS 31 soliiead L s 15031 i,
w3 S 6,88 5lal Science Inc, Catalog No.E90061Ra)
s g oas Slle eSSy 0F oS caulaa
STY S A GBS e S 5 e (90 olowss
4 59 Sl (Fe) asS5iad pulaal s Lagiily .o 70
s bl alise opfi g0 a S Glie

O pom o9 Galsesd) Hseo 08 s (possn Hsbie
Sod Galsas) oY) @S S sslinal b5 159 G,
suldio) (ALPCO Diagnostics, Windham, ALPCO NH)
wa oS gals pululy 1Y Jale ols s
IRV U IRE - R PRV SRR\ W L BEYA R QRCV.QCHNIINEN
S 4 7N 51 RS i G 5 e (909 Dol
el

st all e Gilyaih s Sile o am 4 Lasals ol
ool D) laite i Guse Jled (euos o
Golel Ol iman ad solii) (& jianub- g K gal S
S5 solel o8 GsedT 5 (181) b Guilyly SalbT
5 a3 als b S 18 sulii) o) g0 Lasals SalGT (gl

O ged) 9 3S 918 (Jus 039 do Oas (1) 9 e (WA ()59 slagadld - Jgua

DT D T
Fa¥/oLv/A f¥vsrpen /8 Totsisvenin oveiserass” (s Sshs) FHL (sdliae (5
Hyaa/p2y/y WO/ £4/A Ty /52000 \WA/££Y/\ (pSislaol p S) s 05 FHL alise (5 s
IR SRR \PY/VEY - VP JFEVE/Y (s Sskie) o abine o3

Fa/F1) /¥ \{JEEATA oV/Ax\ Y FaA/FEYIV (poScsleo/a S) O Oo & sl dhiae (55 cus
fraa/sevory fots/pvyiv VA/NEY/A ANIYEY/Y (p S bl s puns) S 5K
Foyefoy Fones /oy VY- Y NATYR (p oS 5L/ sl o) ol gl

DbJﬁQM)‘J&Mi‘C QJ;QCA:MAQJ‘J&MT :_\.:‘b._\.‘.ﬁu‘:u)‘.fa.a J‘p‘ié@ﬁ;)w%d‘d&ﬁ

JJ.iu.o saaline U_\;\‘).AS ‘SLAQJ; 9 C 9 D ‘SLAQJ;
098 peadie (Al lad galiae o () Jgaa) (P<-/-+Y)
oS 5 JOAS Al slass £ 4 s DT 5 D glasy S

O diae 059 9 O (o9 dhae ) il Hu pesdie


https://ijem.sbmu.ac.ir/article-1-1248-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

VAL TN 5 ebs 53 (ganplie oo 5

It 5 (o (530 s 5T

bu_..&.!:\AAL;LAb\’;JJIL—\O O&SJ#J‘A&“J‘JJ&

3T slass S Lo (i 55 Lo e Gul 38l ol suls Ll
eJLwJ_,LSaJ;l{meGAJJMJAJAJJJAJJDT
\50_‘3.3(5415&.‘: KERSE! L.&:GJ_):.' J‘ﬁauf.\fd_)g saalin
sliae S,sb G el Sl g8 sre @& FHL
olate il o b wlie 5o o 3Y¥L IL-VO l5ee FHL
Ol38 D b dewlie 5o DT 65 S oy galiae 5o 0l g5

S5 olsare 4 Shu3s Glalbdl Gl 5 il

* Ol B .

C T D DT

* 8 lide slas g8 o IL-V0 (i jlalie —F 4lagad
Da‘gJSQMJ|A@MT‘C03J§QMJ|A@M
FHL g 2o alias 9o (s yla e f

&

[t )

.

L0 ol 3 g ssbie 4 goanie slagha oy

elacha s sidn ol sud alasl AL o)uae (g,
son 1o Gl galae 5o TL-V0 555 5 Ol S
Logom | alesga soliiul La sladisar 31 wlea S
oMse Qa5 o Slae oWWA) 5 Olse b0
RO N PR (R o)
Taas (Al 1 s a3l S sad alal SYae =¥YEA

Sl eslie slag e

slaghse 5o wals glas (Y-04) oLKea 5 (S55b
- olasl IL-10 MRNA lo a0 somil gom olas
n wloas slagise o IL-V0 (pg,m Llais Ll w
O Sl bl ) a0 el 8L ualS lib-fed
Sasl LLS ) ayls s sy [IL-V0 mRNA lhee 5 (iS5

-0 lge 5 (o by JLaal IL-V0 (55 5 Ol om

mRNAIL-15 S AR
—_

MRNA TL-15 il

G o dhae 055 By Ll (P</0) w8 saalin
o s sy S G (SHl wd baad G G
(Y Joaa) wo S5 saalie
Y Jlasad 5o FHL 5 Jas eOlae 5o IL-V0 oo ol
D3 IE-V0 ol s galiae Hu o) sud suls Las ¥
T oy S (nippa il (2al€ C L awlie 5,0 DT 658
saly Glas aliae ol ;oD L acwlie Hul,y gl e (2alS
saalio T oy 8 4 ey DT 655 5o 5¥0 olo ol
58T a8 o058 Slagine 85 50 G ©la Lol s S
olel cslis FHL gdlae 5o .ad saalie Slu LpalS
LS caalss cans 4 (s a0 LA S G eddie
Golaire 4 S DL anlio 50T sy S Ha ol ualk
T 5 DT 658 Lo ol Ghal aliae ol 5o (P=+/+V) ass
asas ey S o ol ol Ll o S suali

ol

o

=
o

—
—

—t—

=

C T D DT

99 iR 951 0995 Hlg 9 (e Ol lyae =Y Hlagad
Sagmra T C oS du cneud Hlo iae ¥ lah dliac

Dog,S a i
; FHL e
\/f
\Y -I- I
\ | I
[ l
A
[
Jp
o
g
C T D DT

TFHL salase joIL-V0 caewd las oyl 3a0 T Llagad
D 6,8 s cedd Hlu Sane


https://ijem.sbmu.ac.ir/article-1-1248-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

TPV o oF gosload ot lgz (cou0 (il panglolin 9 jgyii9sa 32£ salan \4-

saaline bu lagise Kl oMac ;0 PGC-la
sl edae Lo PGC-la opfigy ole | sws S
sala Guasyy Lo ol SYG Ha 5 1 ops Sdae
o3 1 ot (ualS ol Jlaial 4 lad (i80S gdliae
S el poke Jlaal ool idls csbs b PGC-la s
L OBoos & gl oo dhiae Gl B lagpSsale i Gl
g 5o bedh o oblsyl oo gl (i Jls
Al ea50

e TNF wiloals gl (Yoo¥) obKan 5 50400
C2C12 slaciadlsae 5o IL-0 MRNA (glgiae (il
AT Sllgan 5o Cugd e sl soly cuiS dge
sdaily 31 S ol (Sae TNF-0 ol yen Jsb o
slide 5o Saldn Gl 5 dsle S oo 5850
s G505 Sllga o TL-V0 51 suliied sl A
oo bas colgs oy de ol She na
09 ibaa (18 ol o 5850 LK gl ol a8 SHlae
el UCP3! (5l lad ol Jlaial & dhise Jsls Spe
cho oo cdane UCP3 solusl () padly ) sied
O5eS) las S USES (halS el s 5 (eSS
Lol ol Soe Dl by oo Ll 40 (ROS) Jlas
O ool oS eMae Sidn K Jdo o el Gals
o JSES i Jlad 05 o)) slanSI IS 55
sla s 53 e ala Sid TNF-0 sl 5 7 s
3 nbs s 85 S Lo ol giliac TNFa b
Laa P bo(suds Hddie slasaly) cul 3L FHL galiae
slas Slae 51 (S TNF-0 Hlge 438 S o) pum sl oo 50
MRNA 530 ol ol Kol galae 5o L0 age
SS galiae 5o TNF-a idus o8l Juds 4 w155 e IL-10
GG a5 ey oo OB 4 e Sl (pl 4 a5 b a3
9 e oo Olal3dl b pleses wilgl 45 e slEe
WS B8 50 15 s8lannST Qo il (S8 5 55wl SlSs 5as
Bba Ohlas Ho (Sae (gou s Lia Ho il 55 oo Sidu
BYo 5 (S Wl o pedge (pl e dle 4 AL S
slaghse 5o L0 05 o Ol oslite lagal
Al alle b anlie o Aiby

LG\ s cobs ol 4 aa B L s oo S 4

hae (oo Bia Hu cudl S wialga Jeglie oi) 5

i- Uncoupling proteins (UCPs)

IL-V0 03 s 58 ssase sl S 5 ol nddud sla
08 e s ol I sl ey o Tl
i wul 1) G 5 Ol on Sal LU, Al
e (B G 1, gite B, (Y1) lLKes 5 usS
SIL-) IL-\0 Jslas slassi,€ oly s IL-V0 oledy
T w0,S saaliie u slaghse o AL saliae 31 (15Ra
IL-\0 (slaswi€ ol olomis oS ol ke Jlaial ol
€ aab pad,s slage s Jlial slag,Eole 5 (S
ols °~-‘:‘:.‘T LA o9 Sidis sla s s 0 5l
J::B ‘)iai:i U_‘.’..'l L;‘LL.A.‘: EPR O] _)_géla Q:AAJS;& B
S 0B ) suds sualine SMae (gou s o g s
CroaS 50,998 Ole) e 5 S (G el (g4eling g 95 du
0% (D00 (ol g Ol OIS Hu Sse Jalse O S
uﬁi‘_}é‘ (V"V) J‘JGJ‘S‘):\;JLA ..\.‘.:ZnL.lL;A aliss CJ)LJ-A.C-
< Lf“é BL) u.\:ld‘)s saaldie ‘_} FHL BL) L;]MC 6&433
GBS L3 el pss Gol LB asse S Koo olae
03 OMae (gou 8 ZVY Laalndl (Yo F) GlLKan 5 I 70l
Ol i pd sualiie el (el g3 0ol 31 Lo |, FHL
Jlecl 5 (a5 g.55 ol 5o FHL alise 5,80 g5 058
sliae b g S5l 3 S50l olKa o ga 5o
oass olald8) o (a1, Laghse G385 WL £ 05 5o sud ol

i O el i sad suls olas Y

ldaals Slae
ol ladda g soldinl o) g0 g0 Lol slaad s
S Gyl 5 Sassmla so IS Jelge aiia o
ol 5 alls 58 o e galiae 5o Lol ol Sdae
o o 4l sadn saaline Sae (5,85l by
o Somb oud b gy S SYsk slas, s aw,
avle 0 =Mae wliadl s Jidw Lo L slagp
oA S8 80 eas ), as gdliae
B0 4 geely Lo sad al3T lagnlS sile sud sty
(wor 28b b odiae G (bS5 kel (R
PGC- 05 &S (olagbse Jue 5o tidls 3550 5 Yo S
PGC-la (ual€ wu S suabiie wg sad suls iga la
5 Al e G (bl LSSl S sl
ol oS ol sl 3 Tasdiee el S sl sladsle
sibae S osad oyl IL-# 3 el Jlais) S 50
5 s oadpadl i s O €S ol SIKL

ol RalS ninan Mol sk suls s ol gl


https://ijem.sbmu.ac.ir/article-1-1248-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

ARY

IL-o g cols js egldn oy i ISt 5 a5y 90 o dgn 5

10.

11.

12.

13.

slagia sy Ol (A 0 sa50s g B He IL-V0

gly (oo st 5 S shle (ol asse 5o B se

aly aal A

References

Chen GQ, Mou CY, Yang YQ, Wang S, Zhao ZW. Exe-
rcise training has beneficial anti-atrophy effects by
inhibiting oxidative stress-induced MuRF1 upregulation
in rats with diabetes. Life Sci 2011; 89: 44-9.
Halvatsiotis P, Short KR, Bigelow M, Nair KS. Synth-
esis rate of muscle proteins, muscle functions, and am-
ino acid kinetics in type 2 diabetes. Diabetes 2002; 51:
2395- 404.

Farrell PA, Fedele MJ, Hernandex J, Fluckey JD, Miller
JL 3rd, Lang CH, et al. Hypertrophy of skeletal muscle
in diabetic rats in response to chronic resistance exerc-
ise. J Appl Physiol 1999; 87: 1075-82.

Derave W, Eijnde BO, Verbessem P, Ramackers M,
Van Leemputte M, Richter EA, et al. Combined creatine
and protein supplementation in conjunction with resist-
ance training promotes muscle GLUT-4 content and glu-
cose tolerance in humans. J Appl Physiol 2003; 94:
1910-6.

Yki-Jarvinen H, Koivisto VA. Effects of body compo-
sition on insulin sensitivity. Diabetes 1983; 32: 965-9.
Hayashi Y, Nagasaka S, Takahashi N, Kusaka I, Ish-
ibashi S, Numao S, et al. A single bout of exercise at
higher intensity enhances glucose effectiveeness in
sedentary men. J Clin Endocrinol Metab 2005; 90: 4035-
40.

Grabstein KH, Eisenman J, Shanebeck K, Rauch C,
Srinivasan S, Fung V, et al. Cloning of a T cell growth
factor that interacts with the beta chain of the inte-
rleukin-2 receptor. Science 1994; 264: 965-8.

Quinn LS, Anderson BG, Drivdahl RH, Alvarez B,
Argilés JM. Overexpression of interleukin-15 induces
skeletal muscle hypertrophy in vitro: implications for
treatment of muscle wasting disorders. Exp Cell Res
2002; 280: 55-63.

Carb6 N, Lopez-Soriano J, Costelli P, Busquets S,
Alvarez B, Baccino FM, et al. Interleukin-15 antagon-
izes muscle protein waste in tumour-bearing rats. Br J
Cancer 2000; 83: 526-31.

Figueras M, Busquets S, Carbo N, Barreiro E, Almendro
V, Argilés JM, et al. Interleukin-15 is able to suppress
the increased DNA fragmentation associated with mus-
cle wasting in tumour-bearing rats. FEBS Lett 2004;
569: 201-6.

Xia J, Liu W, Hu B, Tian Z, Yang Y. IL-15 promotes
regulatory T cell function and protects against diabetes
development in NK-depleted NOD mice. Clin Immunol
2010; 134: 130-9.

Argilés JM, Lopez-Soriano J, Almendro V, Busquets S,
Lépez-Soriano FJ. Cross-talk between skeletal muscle
and adipose tissue: a link with obesity? Med Res Rev
2005; 25: 49-65.

Busquets S, Figueras M, Almendro V, Lopez-Soriano
FJ, Argilés JM. Interleukin-15 increases glucose uptake

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

SN s IL-Y0 apse Lo adal Sise glolaw (ol
O M sy e SIS 4 (B35 5e O Sissisule
callad (lhae GaS 6los 65388 LB oL (sl o
almis wse o wsay ol boed (B0 B 5a ol

B85535 g0 lage sl S o IL-10 (slasas ;S

in skeletal muscle. An antidiabetogenic effect of the
cytokine. Biochim Biophys Acta 2006; 1760: 1613-7.
Pedersen BK, Febbraio MA. Muscle as an endocrine
organ: focus on muscle-derived interleukin-6. Physiol
Rev 2008; 88: 1379-406.

Christiansen T, Paulsen SK, Bruun JM, Pedersen SB,
Richelsen B. Exercise training versus diet-induced wei-
ght-loss on metabolic risk factors and inflammatory
markers in obese subjects: a 12-week randomized interv-
ention study. Am J Physiol Endocrinol Metab 2010;
298: E824-31.

Zanchi NE, Lira FS, de Siqueira Filho MA, Rosa JC, de
Oliveira Carvalho CR. Chronic low frequency/low vol-
ume resistance training reduces pro-inflammatory cyt-
okine protein levels and TLR4 mRNA in rat skeletal
muscle. Eur J Appl Physiol 2010; 109: 1095-102.
Nielsen AR, Mounier R, Plomgaard P, Mortensen OH,
Penkowa M, Speerschneider T, et al. Expression of
interleukin-15 in human skeletal muscle effect of exe-
rcise and muscle fibre type composition. J Physiol 2007;
584:305-12.

Marzetti E, Carter CS, Wohlgemuth SE, Lees HA,
Giovannini S, Anderson B, et al. Changes in IL-15 exp-
ression and death-receptor apoptotic signaling in rat
gastrocnemius muscle with aging and life-long calorie
restriction. Mech Ageing Dev 2009; 130: 272-80.
Bradford MM. A rapid and sensitive method for the
quantitation of microgram quantities of protein utilizing
the principle of protein-dye binding. Anal Biochem
1976, 72: 248-54.

Quinn LS, Haugk KL, Damon SE. Interleukin-15 stim-
ulates C2 skeletal myoblast differentiation. Biochem
Biophys Res Commun 1997; 239: 6-10.

Quinn LS, Anderson BG, Strait-Bodey L, Wolden-
Hanson T. Serum and muscle interleukin-15 levels decr-
ease in aging mice: correlation with declines in soluble
interleukin-15 receptor alpha expression. Exp Gerontol
2010; 45: 106-12.

Doherty TJ. Invited review: Aging and sarcopenia. J
Appl Physiol 2003; 95: 1717-27.

Melov S, Tarnopolsky MA, Beckman K, Felkey K,
Hubbard A. Resistance exercise reverses aging in human
skeletal muscle. PLoS One 2007; 2: e465.

Budagian V, Bulanova E, Paus R, Bulfone-Paus S. IL-
15/IL-15 receptor biology: a guided tour through an
expanding universe. Cytokine Growth Factor Rev 2006;
17:259-80.

Hornberger TA Jr, Farrar RP. Physiological hypertrophy
of the FHL muscle following 8 weeks of progressive
resistance exercise in the rat. Can J Appl Physiol 2004;
29:16-31.

Lee S, Barton ER, Sweeney HL, Farrar RP. Viral expr-
ession of insulin-like growth factor-I enhances muscle
hypertrophy in resistance-trained rats. J Appl Physiol
2004; 96: 1097-104.


https://ijem.sbmu.ac.ir/article-1-1248-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

”‘7’/.:\4"17“59)[«.‘2 f/péJJlg.:g-‘;an)

Ull paugdoilio 9 jyyiigys 32 slza - \AY

27.

28.

29.

30.

31.

32.

Roy RR, Wilson R, Edgerton VR. Architectural and
mechanical properties of the rat adductor longus: resp-
onse to weight-lifting training. Anat Rec 1997; 247:
170-8.

Bird SP, Tarpenning KM, Marino FE.Designing resis-
tance training programmes to enhance muscular fitness:
a review of the acute programme variables. Sports Med
2005; 35: 841-51.

Klitgaard H. A model for quantitative strength training
of hindlimb muscles of the rat. J Appl Physiol 1988; 64:
1740-5.

Pedersen BK, Febbraio M. Muscle-derived interleukin-
6--a possible link between skeletal muscle, adipose
tissue, liver, and brain. Brain Behav Immun 2005; 19:
371-6.

Handschin C, Choi CS, Chin S, Kim S, Kawamori D,
Kurpad AJ, et al. Abnormal glucose homeostasis in skel-
etal muscle-specific PGC-1alpha knockout mice reveals
skeletal muscle-pancreatic beta cell crosstalk. J Clin
Invest 2007; 117: 3463-74.

Kristiansen OP, Mandrup-Poulsen T. Interleukin-6 and
diabetes: the good, the bad, or the indifferent? Diabetes
2005; 54 Suppl 2: S114-24.

33.

34.

35.

36.

Roberts-Wilson TK, Reddy RN, Bailey JL, Zheng B,
Ordas R, Gooch JL, et al. Calcineurin signaling and
PGC-1lalpha expression are suppressed during muscle
atrophy due to diabetes. Biochim Biophys Acta 2010;
1803: 960-7.

Akimoto T, Ribar TJ, Williams RS, Yan Z. Skeletal
muscle adaptation in response to voluntary running in
Ca2+/calmodulin-dependent protein kinase IV-deficient
mice. Am J Physiol Cell Physiol 2004; 287: C1311-9.
Alvarez B, Carbd N, Lopez-Soriano J, Drivdahl RH,
Busquets S, Lopez-Soriano FJ, et al. Effects of inter-
leukin-15 (IL-15) on adipose tissue mass in rodent obe-
sity models: evidence for direct IL-15 action on adipose
tissue. Biochim Biophys Acta 2002; 1570: 33-7.
Bozkurt O, Severcan M, Severcan F. Diabetes induces
compositional, structural and functional alterations on
rat skeletal soleus muscle revealed by FTIR spec-
troscopy: a comparative study with EDL muscle. An-
alyst 2010; 135: 3110-9.


https://ijem.sbmu.ac.ir/article-1-1248-en.html

205/framian Journal of Endocrinology and Metabolism Vol 14 No.2 July 2012

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

Original Article

Influence of Resistance Training on IL-15 mRNA Expression
and the Protein Content in Slow and Fast Twitch Muscles of
Diabetic Rats

Molanouri Shamsi M!, Mohammad Hassan ZH2, Mahdavi M3, Gharakhanlou R', Baghersad L', Azadmanesh K3, Edalat R3

Department of Physical Education and Sport Sciences, Faculty of Humanities, 2 Department of Immunology,
Faculty of Medical Sciences, Tarbiat Modares University, Tehran 3Virology Department, Pasteur Institute of Iran,
Tehran, |.R. Iran

e-mail: hassan_zm@maodares.ac.ir

Received: 15/105/2011 Accepted: 16/01/2012

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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