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1. Homeostatic model assessment of insulin
resistance (HOMA-IR)



™ e S 5 9 (531eB (Foglile oy ol AXiD Cld A1 (o0 puw (yui Liwlgalo g (i Lind 98 (0 32 2T (5B 5L

(il £ 3 lbiw] Bl puil) gy Sog,5 50 Gla (310 p0 SO 5elgr 1ud 3 SC iogy gyl Sl g ¥ Jgur Aol

0955

RS IR oglilo (5 pod Js o

Ve E el NEA YA L) Voo £ ool SAY £ ofep 3 WHR

<A E [0 Byjy ey AN E [0 SAY £ [0 o «cm

FOIA £ VYIY FOIV £ B/OA £510 £ FIVY FEA £ Y00 3 & o 1-RM
BCYEE £+ v)q. PEV/E + A/YA AAY/Y £\ HIYY FEI5 £ YIAD o ko)
V-FIY £ YYIOF \e$l5 £ VY VoAID EVENF IBAERME & L wy 1-RM
Ly\YY/5E £ £EIYA By.y/a + /YA A\SEN £ YOIVP VoYV 2 VYO o kg
VeAle £ QYY VoA £ AYE VoV/E £ YA VoYY EAYNY 3 S olS
dyyy + 9f. 390/Y = AIFF VYA £ q/vF VeVIO £ \Y/AQ o (mg/dL)

VIV £ XY VXY £ oY YIYY £ . ¥F AREERIAN 3 R

YN % /vy YAY £ Y YAFE -V YI¥Y - /vF - (MIU/mL)

WATNESRIAN V/Ag £ vy V/AF £ oYY V/A) £ .Y 3

Ol ganil &y Cuoglito

B\jgf £ . \Y B\ gy £ N0 VIAY £ - NY VA /YA .

FOAY £ VAN FEO/T £ £V/BY FEY/A L VY- FEYIV £ 550 3 omiliwlgslo
FVF/F £ V1V ARATARERR A AEYIV £ £A/AA FEAN £ AY/-A o (ng/L)
045/ £ £4/14 AV ERAATAR ST\ viZ4 OAFIF £ AYYIEA 3 owilindgd
CEEOIY £ V04/8V aypaj. + 9. /AY RARZATE-RY XY OAD/A £ AYIVO - (ng/mL)

VYN £V XF YY) £ RY YY/N £V /PY VYIS £ /50 3 R |
3\ Y- A £ YIVA TR = RVLY QY £ ¥-¥ \Y/EA £V /0A o (ng/mL)

09,5 4 G loline Siglis D P 10 0) JS 09,5 a4 G loline glis A

O35l polie i gejl i polie i

P 100) 55lem o ped 05,5 A G Hloline Sglas € B /0 0) Stoglie oy el

Jsaz) (F =Y/ARY P = «/+ 1) wi snalice (5 lobixe
gy calizs cloogS oy loline Sl pis b (F
st ¥ Jgaz 30 LSD (oiad (y9031 51 eolinul L 5
el 00

e 55 45 ol LS ol fgsS el gl b
P=ceony cadl Jloline g0yl i smiie 36 (o>
($lo05,5 ot o923l e 1 S Sl e (F = YYITRY
S99 (5 lolme glas alzloe asan A 5l e iegh
i gl (F Joaz) F=VIVAE P = +/e 0 1) cusls
5 eolaiul b 5 hegh calie (sleeg S o jloline
ol ol oo ¥ Jgo ;0 LSD s (905

ey a8 ks i il lgsS el (5031 s

ol sy 50 (15SST) il lsS” Jedoss 50 bl
GL.) w‘ o0l ool ul.n.u.) f Jﬁ..\? )\) w&jf LSLQ ,...:...A
e 50 oy e 4o aS ol lid Qyoﬂ o)
= (F =Y44/YY - sP = \)w|)|QL~&A QBAJTW
A5l o gl oy ;S oo ciygeil i S S )l
P=fee)) cils 0g3g (5 loline Sglas alsloe atan
O Soliae &l yss C.:L..a (¥ Jgoz) F =AIVYD
Osesl 5l eslitul b aegh alise (slaeg S
ol 00 00ls L ¥ Jgam 0 LSD _éss
aS ols Glas il lgsS Julow e gl opizmen
Sl loline Qyﬂui..y? e )ﬁ.,Ls BMI . o
soyo)'TLM Sl sl o (F =00/IANE P =</ ))

g.)ﬁl&b adsloe aan A )| = u.u.bﬁj.: 6&05; Oy



1FAQ lwoy oF 5,lols VY 5590 ¢S 59 30 Cu oo g S5elg2 18 sla wdg R & i Yy

05051 tn A1 US| ey (FVYIOFA P =20 )
Solas alsloe atan A Gl o gk sleeg S o
Jgaz) (F=YFNAYY P = «/c 2 1) 0l ssmliv 5, lolxe
s iz slaog )T loline Sl peis @l (F
oateine ¥ Jsoz ;0 LSD  dad g0l 5l oolaiwl b 5
el 00l

ek 3345 ol s il g5 el (901 s
P o/VAF) s Jloline (ype;l i ke b Sl
A5 g iR slos,S iy a5 b=y (F =V /AF- =
P = fo) o) ws canline (g, loline iglis aliloe dzin
O blee Oless s (F Jsaz) (F =F/FY-
Osil 5l edlitel b ps tagh il (slaey S
Gl 00 jasie ¥ Jgaz 0 LSD e

e 55 48 ols (Las il lgsS Julows yg03T s
P o1aV)) s Jloline (50515t eite 5l ol
Al g sloog)S o eizren (B =2/o 0 =
P = IYYA) sis somline (5 loline gles alslow asan
(% Jsaz) F=VIOVE

32 008 s ol S o (905 s oo
Jolixs (503l iy e 55l gl &) Cuoglio puiie
ool Sszs b F =¥V P = OVE) e
ololine Dglas alslas aan A 5l i (sloog S
2l (F Jsaz) (F =KV P =-/1+) ws ooalis
P oeloeV) Gslsp o pes ol ol LSD dns (505!
cge JyuS 05,8 A Cand P = 2/oY) S5 5 (=
Al el gadl 4y Caglie lolize ralS

e 55 48 ols (Las il lgsS Julow yg03T s
ol loline i eeyl i eite b (oiliulgle
53l S S 5l e (F =+ /A2 P =4/YV0)
Solas alslae aan A Gl o gk sleeg S

Jsaz) (F =Y/ FA P = [+ F1) us sunlice (5 loline

O ‘Qyﬂ& PSS 5l o (F =YY/fAY P =

6 loline glis alSlae atim A 5 s gl (slaog,S
2l (F Jgaz) (F=YPNYA P = /-0 1) cils 09>
b o5 Ghegn Gl laog S (e Jblae Sl
oo yasein ¥ Joaz ;0 LSD _ixi fyge;l 5l eolasul
o

e 55 a8 ol lad il lgsS o 903T b
Poeleon) ol Jlobins o)l iy pitie il 08 90
O o503l S S 5w (F SVOAY LY =
6 loline glis alSlae atin Al s gl (slaog,S
2l (F Joaz) (F =0/FYY P = «/+-¥) ad ounlie
b o5 Glegn e loog S (e Jblae Sl
oo yasein ¥ Joaz ;0 LSD _dxi g0l 5l eolasul
o

e 55 a8 ol lad il lgsS el g03T s
P o/a18) coul Jlobine (yse;lien piie 56 WHR
log )T e 59031t 1 S5 5l my (F=PIYYA =
3929 (5 lolkme Dglas alloe atsn A 5l o iegh
i b5 (F Jpaz) (F Y/ YV P = /- F7) casls
Sheslitul b 5o oy alidee sloog)S (p jlolins
Lol 0l ateine ¥ Jgo 0 LSD  iai g0l

ke o oS ol lad il lgsS Julos 9031 b
Col Jloline (ysel i piie b iy 1-RM
5951 i 51 S 5l e (F=YEIYSE P = cfon))
Solay alslae aan A Gl o tegh sleeg,S
Jsaz) (F =5 IV¥0 P = «/+ ¥ ) ws ssalie (s, lolins
g Cilie slongS s slolis Slyeis b (F
oaseive ¥ Jgoz ;0 LSD biad 901 5l ooliiwl b 55
Ll 00

ki o a8 ol lad il lgsS Julos 9031 b



vy e oS P 9 539R «Roglilo (p1 pod ARaD Culid 4y o0y (i liwlgalo g (i Lind9d e 32 T (6,15 e

095 O Sl (uizmen ol uiliadgd lolixe
(P =11VY) 05 Jlolize S 5 5 53len (o ped
a8 ols las il lgsS Julow e gl (cpizmon
Sl Jlolinn e ¢y903T iy itin 03B ol eiie 5
0303l 5 S 5l ey (F =+ IAYY P =2 ¥8A)
polie jo aldlas aae A 5l ey iegh leeg,S
Pz oY) s osalie g lobiae Dol
oLz LSD dins (905l gulis (F Jgaz) (F =#/7#)
P=1+¥) Glsp (P = +[+¥)) loglie oy poi wls
czge JAS 098 4 i P = 100)) (S5

soglio (s yed s Lis LSD uias yge3 b (F
Soline 2ol corge (P = /0o £) J 508 05,8 4 o
A bty
seiie 50 4 ol las il lgeS Julos yge3l gl
P e/oV0) cal Jlolins cygesl i e ;3G uilindsd
Sog )5 i 59051 s 51 S5 5l (F=FIOF - =
oaslice (g loline glay alloe aan A 5l s i
o33l @b (F Jsaz) (F =0/55\ P = /- -Y) us
g (P = +/o+8) toglin oy yed il i LSD s

Ol g J5S 098 4 Cawnd (P =010 0 V) (glse

SR 93 S piie prolie (o 30 (il lgeS Sl g3l s F Jgus

Gl S> s99=  Sig F MS df SS Jole JUETH
< IAFA S 120V AN+ YO \ AN+ YO 9o e o33
“IFYA ofee) AN\ O YAIYE - ¥ VO Ye 05,5 Koy
<1810 Bee) BOIAAS YY/OY \ YY/OY 9o e BMI
“IF-¥ Bl Y/ARY ¥IVAY ¥ BTV 05,5 (kg/m?)
/¥a- Bee) O YYYAY (2R \ (2R a3l s
Jfe efee) YIVa ¥ AN ¥ Ya/raa 05,5 (2o )
“IBVY BN VYIRAY V- YA/YYS \ V- YA/YYS 53l VO
159 Sy YENYR YEEY ¥ V- AANTY 03,5 mi/kg/min™
“IAVA Seed NOAMYSY VFBA/NY \ VEOR/ Y a3l 105 590
-/¥Na Fofeey O/FYY O-/FYY ¥ VOV/EVY 05,5 (cm
No¥ AIRYS £IYYa NE \ NE a3l WHR
YV LLEY O YYY A" ¥ NR2 05,5 «€m
/£-4 Bee) O YEIVSY \YOF/OFE \ \YOFIOFE a3l o 1-RM
<IAYA Bee) SONYD ¥ra8/aY - ¥ V- VASISD - 05,5 ko)
<IYYA Bl MNE B+ VVIASY \ B+ VVIASY R L oop 1-RM
“IVEF Bofee TEAYY VYA-AAYF Y YASYSIA-Y 09,5 kg)
o0 \AF \IAF- VAQ/YY - \ VAQ/YY - a3l ot
AIVVE ar ¥/E-Y FAVAVY ¥ \YOA/FYS 03,5 mg/dL)




1FAQ Gl ) «F 8 lols VY 5590 ()59 30 Cu oo 9 (S59999 38 (S B9y &y il Y¥

Y YS TR FSUEC PRI E PRIV PR\ PYC i WES SRy PR [ A IR i PRES- WK

61 5> ysdm  Sig F MS df sS Jole sedio
e A e B/AVA ) VA sl
IU/mL
NIRTA AIYYA \DVE o7 Y “1NAA 03,5 « )
/e NN 2K AR N ceat]
/ 1 Y [1¥ ) [1¥ o93lotes s Canglic
<IYVY ey Y- “IVAA ¥ NNar 05,5 g
vy -YYO IA+a YYYAI0) 0 ) VYVOI8)D 305l i itilgle
SIY-Y L JF) Y-FA YVEYEAYD Y AYYVYN-F 05,5 (ng/L)
“1YOA e sl AVEVVEVY ) AYEYV/EY) g0l o s
OFOM= O'.‘.‘l*‘““?
STV SRR Y2 YAYA4/AYY ¥ Yrayvaant 05,5 ng/mL)
R AIYEA SIAYY FIABD ) F/AB0 sl .
OF o (:é.}é.ﬁ.'
A¥EA Y BIYE) YSI0VA ¥ V- a/00F 05,5 ng/mL)

kD 26 SFg0 559 L gy ol (YY) el Ul
alae jlalgh lan 5 anwgs Jl j0 pgigle 5lalss 5l 8
kel o8es 05be Gox Sy 9 ke LS
el (Dlac b0y e e mebal Huliolple
» olislple o5 ol a5 Gl jo oS )sbas
o cadgie alfislojl slaby, b ol (Sl dlae
Sormle Jdoan ((Mae 355 o (e 9
Sylolime jobay ( Mae sla )l ;o aal Ll ule s
OS5 Ol 20 Slyts w0 S48l 8l
oy cute St 4 Glgie 1) (saglie (npes b
Oilimlple 4 Cons Ll (J5S B g (B9 mle
OLBes 5 b pol> oo @l b seon ol Cond
S g2l Soglio (52 o5 4t ¥ Sl gy 2 42 (V2 )A)
Ay Slg diged SdSul dlae slivlgle Lo

Sl dlae sy ole ol aS W0 ,S 4l
»P S e o= 9

(P < +1-0) s lobine &lis 2

S R

ool Gralil g canlio (23559 Sl poi 4 23l
b Gloce 55 5 (S als )0 s Jole Glowr
39550 sty (Gadgdl Glojply a5 wiile) o
S debp a4 e 5l ol lags 55l Ll (YY)
sun o G 5l Bas ol (S St
4 Caglie 5 uinl oliedsd uilulnle 6,55l
55 3 S)lew gl (nyed Alid A o 53 (el
Bg @l ol 5o

a5 wh asiae pol> ddlllhe 16GT bl cw,p 5o
aba Al aw (Seglie (g yed 095 (ilislple palie
Slpss a5 0 Jb> o cpl wadly g boline malS
D9 Llobe cuyei sleeg )T ple o ulblgle
o Gt g a8l S s o) el bulnle

dlac o gl agl 3 die oS putais o Ly d0lgils



Yo e oS P 9 539R «Roglilo (p1 pod ARaD Culid 4y o0y (i liwlgalo g (i Lind9d e 32 T (6,15 e

s 55 PIBK 5 PDK-1 lpo o oyibilgslo

(el gd oo (N o MTOR 5 Akt slall
Jae ¥ Smad 4 ¥ 3 Y Smad < o0 b psliwlglo
a JUT L oS s oo JSi5 1) (nShnS 5 0580
Glam iyl cumgis; colld Gl con Joho dis
Sl 53 reglie Dl yad 25 (TVF) Wgdin 55021
oLl & Gl slaiags > MTOR 4 Akt PI3K
SIL goglie Sly pad iy oo iy (YY) Cowl oo
Olwlgle Colled les )0 (B9, 5l Saie Sl e
Sptie Sl opas o Bk ) asl antls
= onlialple o il a8 Canl oad oo (ilialgle
4 Cuoglia 5 Bl Lo (dlae ad; SIpbl 50iS )l
233,85 ol (Vo) ) oS 5 oo 0 ls bl ol gl
oS Cenl bivlgle (b pedais 4 jol8 (SB35 (n e &S
wdls A edgand] 4 Sunglie S5 50 o0 iy
abp ol onl o Slllas ol ss2s L .(VY) wil
Dol o «oladss pl bl WS il sgase
Oblnle jlolise EalS o (Saglie (nyed yol>
oot Gl gl 4 Ceaglie Al b malS cnl Lol e
4 Saglie gloline (Faglie (aped 09,5 )3 1n) 0o
s Ol LYo alex 51(F Jgon) i 9l g
Olgieey Ohbwes 5 Jue Giogh mlbi b yol> lashy
J 15 0ls s o S0ga3] o g Sy b3 E59 0
L,k anb ol e wgslse s ey 5l e
b 3l el 4 Cunglio JSS 52 (o809 05 55l

38,5 ool yaitinlgle s

O ilivlple Jle jo a5 olapnss, aes

aS el oals oslo QLAM) RO u.uL..MJ?B Q’“‘bﬁf’ s\))b

2. Phosphoinositide 3-kinase
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1. Extracellular signal-regulated kinases
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3. Forkhead box
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2. Sirtuin-1
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Abstract

Skeletal muscle is the largest tissue that modulates metabolic homeostasis with
metabolic cross-talk caused by various myokines. The purpose of this study was to
investigate the effect of 8 weeks of resistance, Endurance, and concurrent training on
the levels of Myostatin, Follistatin, Irisin, and insulin resistance in obese men. 40
sedentary, obese men (BMI>30) were randomly divided into 4 groups: resisting,
endurance, concurrent training and control. The training groups performed special
exercises for 8 weeks and three sessions a week. Serum levels of myostatin,
Follistatin, and erosion were measured by ELISA method. There was a significant
difference between the study groups after 8 weeks of training, myostatin (P = 0.041, F
= 3.048), follistatin (P = 0.003, F = 5.661) and irisin (P = 0.002, F= 6.261). Results of
the LSD post hoc test showed that resistance training significantly decreased
myostatin compared to control group (P = 0.006).However, resistance training (P =
0.006) and aerobic training (P = 0.001) significantly increased folistatin compared to
the control group. Also, resistance (P = 0.031), aerobic (P = 0.003) and Concurrent
training (P = 0.001) significantly increased irisin compared to the control group. It
seems that factors involved in muscle atrophy such as Mayostatin, which are under the
influence of resistance training, are less effective in controlling the metabolic
degradation of insulin resistance. However, factors involved in muscle hypertrophy
such as follistatin and irisin, which affected by both aerobic and resistance exercise
training, have better control over obesity-related degradation.
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Concurrent training, Endurance training, Follistatin, Irisin, Mayostatin, Resistance
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