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6, Neuropeptide Y
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8, Eicosapentaenoic Acid (EPA)
°. Docosahexaenoic Acid (DHA)
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1. Adipose

2 Leptos

3, A strong correlation between plasma
4, Anorexigenic

5. Phagocytic


https://www.google.com/search?sxsrf=ALiCzsZxZ1Yab33nAvj8FYEzXKRDBiaCHw:1663169874604&q=Phagocytic&spell=1&sa=X&ved=2ahUKEwilt87MzpT6AhWysaQKHTCoA_YQkeECKAB6BAgCEDc

ohEaa g 5)siawl p51e

Alo 9 )0 LA shs OB) 033 (2 30)s § BXIY o ylEs y W-5s) s Jass § (TRX) 0ay JS Crsglie 3333 16 10K

(S 5 SIS (oS (B B Slalen o
Wy folis Olgal 4 bye ONSKhe 3
5 ool ghe s A (Ll Sl pde (S
3815 & Sl S5 oY L le (gla JoSe e pute
54 Ll Ble Sl eslanal bt opl 53 lie 4 sad o
A OLg g0 /00 WT g 0> (P 4 wei) G*Power Ll
Ble 5 0js Lol Glls a3l 53 Jhash avde el
Gy et A duloe L5 VY 05 S 8 gl (YFOYY)
2 e Qa1 Gean ol 5 il ol

s o3l WWW.randomizer.org
Slaalag 5550 55 Flund 5 b (F3905T g dudr sl >
JooSS @ s 5 s &1y 0SS5 sl Bl s sy Calies
(s Odb)) s ladelin 5 wlcsls, 3
(i3 Glsw (PAR-Q) ' Sty SJlb plonil (s1,y (SLT
DELS IS5 S oS 5l s s S pll (Y0)
53 @obas S e g35a3T e 25,8 15 bl 5
A JAS 5 JaSat i o ¢ JuSa im0, VY 05 5 e
Gl o 8 b e G JSSs 4 o nT oles s 5
05,5 lagasniT ol plonil 15 70 & wis Cia Oke
e el a5 ade dw g ais Cha Sl w4 o e
el ol JsuS dds 93 &llg, 5 edls plil 1) e
03 8 SlagasiT 8 O pan Lisyls Olse 4 STy
P2 LYK oS o8 e VeSS 55 4l JoSa
Gl 35057 L3 87 o pume c(pli 5 Jlabodte s 3l dn) o 93
m,;M?MJMMQMA{J&+dJASUJf
Vorr JswS 53 &lysy 9 osls el 1) ot (g ol el
N S G I ST P £ U I X Ry gy
Ll sl JgesS s 53 &5, IS 05 8 sl o 05T
5@|J§5~.r}\1 L3S o yemn g,y Olge a4 ST
5 Samds L bl S ol b llan anlllan ) sl plos
(IR.SSRC.REC.1402.050) %t 4:aS 4t b dstl 1

V) el JoSa [ 5 OT O oo W51 55 el (Lol
e £33 JBs 4y (g OS2 3 2 r l
Sl s Lo g 6olobe LU immen 9355 0 055 A
Bl oK kS syl 3 g s 4 p opl ON) 3413 oz 5 S S
Ll ot e ) o o o8 4 te Sl (San ¥
el s glataly LYKl Lo Sl 5 03 5 ESatans
ool 4 s MelS” 0T 31 el Lol (VAT ) ol ok i i
ol aBlae JoSe pl (il ) 53 B 5 e
Oyse da ol g 4 eodas Dlalllas 59 L (YYYY)
coslinul 5550 o a5 JSTg 53 ol s 4 bl (ol 4 S
O a5 Loy ot Jlesl gla foSe Olje 5 ol g5
Sl 03 505 (3t painin (S8 5105 ol 33 5 g g0 il
Sl oS ol s 53 AiSer Obled 1y 2 o)z e 5
g objen K4y ol 4 YKl S U520 5 TRX
PR UL AL el ) ON 2 e s ) ol
S s 3 50y g 55 (e SIS0l Ol gl 00 e
sy o b andllan 1105 gas 1) Bl 5 035 LS (gl
JoSe 5 (TRX) 0y JS7 Caaglin b by o5 alss 5 Jitews 51
G5 0L 0L o Ao yd 5 i oa o polin VoKl oas
W28 8 bl Bl 505 LS

BLaRTY)

5 S ded Gha) 4052 )8 Dlllls ¢ 5l ol s
o235 02 ST Samelr 35 05051 oy 5 05037 oy b L
3 g B35 pler o g Bl 5 055 LIl 0L S
s sl 31 sl ¢ aa s onl )3 S5 g Ol S Ol
anlllae 43555 Slasbme plil 2 e s o Lals 5 U
Sl LT 8508 Olge & Bla 5 055 BLS1 sbls 05 FA
WX BYe o g alals 3l s s O sle b jlas cpl . ids
YO L YO o Ok o35 parld) (Jlr 5 0y 4Ll 4 S
& 03 T Al pde 5 S T oS (e e g p S SkS
S oles g5 2 4l pde canlllas plail Olej 4 gie Jlu

1. Physical Activity Readiness Questionnaire



49 Jlw &oylaid 1o Paidwl-¢rag)

sgibis ¢Sib)y eole alGibils ¢Sib)y o35l alas -101€O

plowl & ol S5 BB (YY) S3L ol oS a8
S il plad 53 G5 J ST T sy Sl ol bl
s 0033 Jsb 53 JLd Olje (IBI Gl 5 S8 d &) s
Sl 1 03k 1 g0 oS (g (D 1SS 213
33l 4 b S Sl oslial a5l b O3kl Juto 4 5L Sl
s 53 33 OIS o ioman Ak 03linal U plael o 3 L
uujtjj&dle;LaMJQMu’ﬁﬁjsnglff
el wan Hler O3 g esle 5 e Dby o3 S i (2 el
WSS pl S5 s el @k Syge 4 S Sl e
Syl ol dhewg & o o3 ST Sl oS Sl (555,00
33 ool S gl o s S i el (RPE) ) e
Sl slas &8 Col S5 4 rj\( (YY) 59 VF1E 0 OT

ol VA GV ol 3 5

Ol Bl oM 0 5) SIS 5 skia uames S ol
250 aele V¥ aab i loslizal b la o sa5T o lde L 5>
S andllan UL 55w 50593 F0 5 Sy S 4w oS
J‘)é‘(‘f Shoeslal L plde ol s glaesls 5 s

(Y9) 5 5 )15 oy p 3550 Nutritionistd
an) azan S Ode 4 TRX (o jad aali 1 9 g3 SS9 9
Lo ol auda a5 aads P g (ais oy Jige 8 s
A1l s (Gl ol &1H1Y Jgdar 53 (el asb y DL >)
5 srsme 03,5 0 8 aiEs V0 Soe y bn G g0T o e andr
S 5iS DS > Juls S TRX Olb L oS olazs|
P8 2 PR FEYEY rl;,ﬂ Iy 3 Ok ol Oae g5,
i1y 59 TRX paweds Ol el azds Fr fols a5 o 5

Dy a3 plasil 503875 5 a4 GLl alds Ve ol o 5 s S

o ab ) Jous

A oY an 190 daa ¢ v aan Yo aan by 403
Yx\Y A2 K Yx\Y Yxy. Lo g
Yx\Y \E3E Y)Y Yx\e S 35 b J 5

- Yx\e Yx\Y Yx\e Gl 5Y
Fx\Y Fx)Y Yx\Y Yxy Sl
¥x\Y Yy - - L eSS ol

- - YX\Y Yy bl
Fxy Yx\Y - - Q9,9 53,50 5S

- - YXx\Y Yx\e by
Yx\Y Y\ YXA Y0 S 6Ky an

436 AXYD a3l AXY AV b AXY eSoly
¥\ YX\Y - - S 5 ol
¥x\ YY) - - EERCIES-Lg

!, Rating Of Perceived Exertion



ohEes g s)siswl pl5ie

Alo 9 )0 LA Shs OB) 033 (2 30)s § BIIY o }Es  W-(5s) o3 Jasis g (TRX) 9s3 S Creglis el WG 10Ky

Ao o 2 53 bl Lt G BAL el VY Cdlate (g o5
23 35037 A 3L S Al 1o 2l e Ve 6,8 e
Sl sl doBM LUl ‘sJ)TCo'- ol g aadsd Cund g
S Sl 428310 Soke 4 428 53 5930 Lo b G
ba oy (51 318 (Sl aom )3 Ve (glos 53 dhol i 5 A3
SV eslial b5 1531 Jgy & o (o o A3 3
SheS Cal) SGlil bdsed o sain Slides S
S g Y e L KT ULl
) eSS (g 5 I ) faST (amia05,55 Dok s b

s 5,8 03Il g o (/N s

039 b w3l g iOSIS i x5 w9
on Gy Sl 05a5T Sl eslizel b Leesls S
st 5 wecen 5 UT iy 5l 8 S 00 Dl
8 eSS Suilols o LT iy 5 85,8 o saeslin
A olatul LN s (Gl (S5 ks O 95T 5 (155T)
sl 5 o3l YY 0 SPSS 153k 5 Sl esls s 51

i 4 & b j3P< /00 ladnlou el (sl (5 l3Lne

oW
23 lagnsesT (635 G S5y a by LT 0n3T mls

ol el 0Bk Y g 53 05,8 oSS &ty gar”
9055 8 (o polie o addllae (glinl Hs das e Ol o
Sobslas (LT DMl 03 8 Sl 55 O o35 sl
ol ) ey S Kan (godkiasilis oyl 45 ¢S 3 g

P T S N NS Y

5033 03,3 YU (gl asdllas ol s F-IKol _foCo B o
R ke pleln el jatde G930l IOl
top s 5 JoSe 0,8 3 oS &S5 5131 (VA) i eslizal
Sl ode s 5l dm) oo s 53 53 4iljs ) catin Coia Sde 4y JoSa
PRl oS S e Ve U SG edkes o el
UL S sl <80 5Vl JauS ks S 3L 5
Olebl Cgr A g FAAVOIVOFFVNVWASY  2ilig e
S Glanr b 535057 buwg oo JalS o uze 51 bl
QMJ%)J.&&J}TC?&AQ)}“&QV—@AJM
3 GBI O pas 5l s o 5 OB ST S5 4 Al
S3ae¥ S Gl glys glalie 5 b wle Y-l
o S bl pf* 35y RS 5 pmd e S oS Sl
Koy 5l Ko blod 4 487 s S L )3 S S 4o

35 Pl J S 4l S8

S e Qe BT (Sl po !
Jlzs 65315 5 oolinal b 055 (SG ams 5T o oL
o) By dsblS eS8 csl) HI-DS84 Jue ¢Syl
A 5 6, S e sl e S eslizal L S (pf}l:f
(0 B hS) o 2 035 el 1 35 Gy 035 (i i
i s rewie omed b dls () U8 Hgdome
Body Composition Analysis o&zws i sslizul L 0

o pll (g5 057 5548 L eI Body 170 Juw)
S5 850 i leondan S piie ot 9 (S 15 95
adm o ST 5 e s 8 Cele FA) A s g 5 O



49 Jlw &oylaid 1o Paidwl-¢rag)

sgibis Sib)y eole alGibils ¢Sib)y 8353l alas -1V

(3,1t ol it 5 S0Le) i g5 sl 53 05 8 Hler W o sesT (63,5 sla S35 .Y J9u

_ 095
P s S om - - - .
T JAS Joso + (g2 09 Joso R3S 5
0505 ey .. .. . .
(®Y) (®Y) (®Y) (®1Y)
L /O¥4 Yo/ YN YE/YOEY/Y YF/EVEY/AY YE/S5EY/FY o
(L)
Kt
P V$Y /v A/ 0 VOAAFE/ A V$ 4 /P AR/ VEY/YORE VY
(e 5lw)
39
LAY VA/BAY/OY AT AEE/ 0 ArIXOEY/$4 VA/ MY VE -
(¢S 45)
G 0895 4k
XY Yo/9a21/14 FI/AVEY/YA ¥A/MEEY 08 FXYEY/OY -
(prre 2pS8S)

4 by (F dode) (S5 ob 05057 ml ropes

L3 polie Sl ks w &S 3l Ol a5 S o Gl
DS JoSlo tin o5 055 o ololne OV Oy 0 2
top s 3 PN el b oS H 0 a3 (=070 Y)
o p3lie 55 iman )13 3 s (P00 Y) JoSa b oS
t+op o3 P/ JESL o e 05 S o (6 lalme S9Nt
oS b oS b e s (PSe/00)) JaST L JuSe

1 3 5 (P=0/0YF)

Con Sl e S 0l LS (F ) dner (5 0057 ol
olie JoSCot o 5 5 JeSe o je 095 43 talslte atia
P/ N P/ P<TY G5 W) 0L o oy
G Cad P/ N PTYAPT/d g 4) )
oIS n o ol ol a2l (g lslan 2ol O g05T i
A odalie (g lsbme oMl J xS 05,8 )5 s uiie ol
(¥ Ja) & LSS byl o Os0)T m (P>0)
33 Solslme Ol (Calidee SN Ie 3T w457 5l Ol
355 P47+ 01) d 5 (P<4/40)) O oz doys pslae

(P<e/00) 5505

(1l ol il 0 850e) 03,5 Sl 3 hass o iin 25,5 o 5 23,5 09,05 Saelin ¥ S0

_ P . . oy 5~
Pebs o agrasm ©903T ©903T sy 5
DUARAN YU/ADEN/FO YXFEV/FY Y
JARAN UTALZAVAZ) AREAVD JoSe SN &
SNARAL <oy’ Y4AYEN /20 YXOEVVE JaSa + 5 505 (4e3)
*/YAN Y /00EY/ Y YONVEY/N JS
- Y/OYE /0¥ YIY¥E/F Y
T JOAN Y/AVE./FY AARELVINN e o _
e SARAN \ZARE VD ¥/AVE/OA oS+ 3 (ke 50
WY Y/EVE Y Y/ESE /0 Jus




ohEaa g 5)siawl p51e

Alo 9 )0 LA shs OB) 033 (2 303 § BIIY o }3lEe 3y W-5s) s Jass g (TRX) 0s3 JS Creglis a3 WG -10KKA

PIF Cxw o10bxe (SoleT DT (B9 98 Hlobie (5T g™

M&A:Jyghﬂxﬁ):@};méugjwA{Lﬁféj&ﬁdij@tj £ Jeue

ey 5 e
St 8 St 8 N oSt 5 NES o
JoSat 2 b JeSet JasL JasL JSL
SR <efeey® LYY <efeey® +/A4A SYOF e des
RS </OVF CPYS <efeey® LraF SOV o

Ll ol (RiST JalST j5b 4 p e i sk S Sl
S s ATk (5 2 b ot sl 215 5 oy Jaz )
G e 5 Ok e Lasle D)y A Ol S S e
SRl Ok ol tag 534S 65k 4 (FF) sl LS e O
2 oo ety Lad e Oy (o s RS w0 Ol (o )
23 g Jole el (Sae 35 B50s 0 b e USSOIS my
‘W.(Vo‘\“?)ut{¢ﬂ&ycjla,~)z D08 ) A Ol ks
S ol 55 Sl G551 B pan 53 Jole o fage G Al
S e b ot ysb a1 2 05 Ol Ll 5 0 Sl (55
T ol e 35 508 Gk 31 65 51 e 53 S ks (ST
(oS G 355 31 (B el 1 r 05D (19) 3,085 3T )
2 e b S Sl ol 1) 5 6 el (68 eS
5 Span 5 05 535 53 Gl Daspn ke Lo 0L
S 55 o lalOlg 0 (M) 355 o CBLE 53 L& 4 ot Ll g
(Pl ol s Sl b s Sl (BU el chlE als
pdabe b L Seue Dlpd s el 4 Coeles

(A Clol o o 9 Sl ydan s S
win Sia O pae oS 5l Ol Lol agh laadl ioves
25 3 B S ) g ol S e V- S
Ot | S 5 Jl 53l 4d e Blar 5 055 LSI 15 0L s
odalie a ize ol 5SS gn 53 U8 5 oS0 8 o (5 lslins
Gl 5L 53 7 L5 87 1S (VWA 0 57 Sles i
Oolas 53 i o 28l Lol g 5 b6 55k 4 Y-l

5 Gn Gosp s s o dla (M) 55 e 53 p g (2>

5 Khalili
% Farimani
7 Hariri

& oim 0031 3 ookl b o/ +0 Zlaw 5O bizo DS 3993

w oo TRX o) i i ol 0lis ol g glaasl
WBLal glols U 53 03 Sl 8 4 Cud il oo palie S
O polie Ok o &S 55 Jl s cpl i e Bl 5 O
i odalie S 095 5 cpsed 055w (Solslime 3D
21 TRX e S1 s jsbas o7 (glanlllas ol ST30LLE
PY o PR ISPIRU-ARCIE FNC. RSP P P PP I e
o pl8 5 oT Dl e 2 5 5> Caliiee (5555 Ol ol 2By (e
VY S sl olas (V) 0 5 oslo il b zass 5
st ) e s 53 S BB e Sl (S5 en o el i
(Y A) O 5 sl yl ol 2ms b guanl (YA) 545
VO-00 s b O g3 dais Sk S L3S EIE hash oo
2 o e 53 st 5 BB e g (B 0L S ST de)s
505 (ol andlas 53 oean (Y4) das Fo b 055 L OGS
mdugﬁ;‘you;,;;,:;gch_ﬂ,wnx@m(hn)ob&w
Gl 0L s ST Ao s Ve D b (gl s ole £ )
@.u*u?)oi)&&,‘l,m,,;;w4{.(r~).u>;¢mu.a
FNF Gaslin 05 ihn i1 g o (s e el 53 6 S
(YIF) 0L 5 ° s (G s b oguen (M) L3S
IS A3 Vefr Db b gaslie o o3 S L3S 21E
Bl 3 O30T (313 )3 il s Jlsbias 2ol Sl anty
Ju,;;’lful,é;)ww@‘-ﬁ@u&lb:r.uuw;jl.(ﬂ);}_:@
S by Dol el sl ST 53 Sl 4 Ol 5 o ol

d‘}f—mﬂ ‘slﬁw&.& (W) A;A)U‘ thjé}‘)Ttﬁth;},}ﬁgﬁf‘-‘"

! Saremi

2 lrandoost
3 Bijeh

4 Ara



49 Jlw &oylaid 1o Paidwl-¢rag)

giis ¢Sib)y eole oSl ¢Sy a3l alas -10K€q

Fao S Sllllas SS1.0OY) dizes fsa sl (g 035 SRS 5 05
o S @ e ba) ding 035 eslinal JuS Olge 4 ale
ool 35 D S E ls sl s 4l ol YKl O o (sladul
Bl 5 BB S 4 e ol sl Sl S ()l S e
AOFBF) bl s o ) sy (b5 e 1Y

TRX o e Jolas el 0lis ol zags cbaanl cul sosdle
o) e e ph 2l e YU JuSe e
sl YKl JoSlo 9 me s TRX o o (6l 2 b as lis o
35 ot polie Sk m sul3lne DS 457 (6 sba 3 4d e
JoSa s p s JAS s B L i o JaSiat e 05 S
ou;rao)}.pg&wu,;io,;fu;wt;sotiu.,we.uuw
e el 1S g5l s Cab ST ey 1y OV
s gty ) ot 3l S Yl JaSa 5 s
s A3l 55 padn 5 815 e s ol i n
A S5 Jaten ) gba V-8l oS 5 a5 3590 53 Vb 3 T
ATl JoSeo B e s TRX (a5 8 5 s o0 i L
ol bosd ol piy GalS Lol Wlg e 5 il 15 0
3l Pl oS e 5 ()5 S b 6,8l Wl
ol ol anl b s s Julse ol 36 5 ods Ol slou!
AL s O Sty (Fliloes S5 das alS (g S sk
b Sl Gl sl e Sl adlles Sul 4 4z g L
o 8 5T ¥l JoSle 5 ez 5 TRX (a5 ot i)
s a3 (6l &S Sl (65 0 (sl il 5 Ll (Gadl gl 5
JoSa 5 o ed el ednT Slalllan 55 ¢ 5 Gaas Jiiw 03,37
Sl ol Sogline Sud) Ll alse 8 Cms b ¥ K
S g3y ge e (o s Y-l oS Cilibes sl s JTRX
JolS IS pde 4 015 0 Gsb a3 a3 sdome 1S
oo sl Jelse b Gl Jelse il Julge o
Colpul 5 Ol Ol s sl (Jas gla,lis)
Sl S s s alis, 4di 3ds J a5 oSl e 5 e o 3T
5 B s 53 el oY S 58 oyl b SssesT s
ssh yley blasl il (6 S s

3 Resolvins

YKl O o ladanl O3 ume &S das oo Ol (Y410) 01, Ken
5 sose (F) Aase el 1) ol b gy BB b
O3y (ale DL & Wiy 4l 3 950 oy 0 53 O, Ko
il glE 5y 50 b b dseS Lo r b o
555 055 Sl 4 e Sl Ses (6551 Cusgdoes glyls oldE
Sladel 3 e (FV) Asl ol pon 2 mlaw a8 L Ll o &S
= ol b Y pame P8l O slacka dlor | gL ooz
Sl 0 0313 LS 03 28 55k 415 ool ol e Wl 12 (gla
Cobs d S s A Sl 6l O gladand oyl &S
&S Wlesls Ol andllan iz ol so gD L(FY) s Sl A
3y 3 bdes S EPA 3 DHA o35 0) ¥-5al & o (slade
035 28 po ) Sl o Sl (San (313 3525 2l
(o 4 oman 5 ST Ll SBL i 53 1) O el ST
ST Pl O Sladeal (FY) S o ST ) ] ke
A sl s el S 8 s r bl s 5 Lo S
—S S 5 amnle S5 Oly 2T o e o gl 0 Zunslis
A5 F1LFY) Asl (5aS SEld—F— S I8 e 5 0L (e 5 F
| g Ol 26 0 T 55 L 01y o ¥l O 2 (gland gl
by bed OLS 5 ) s oS Sl A5 sl g
Aol 1okt Grie (oledl e slads S0 JSes rals
(D) sls s 5 iz J5ts Ol g8 )3 4 (FFOFY) 81,7
L o sl Sl (Ses EPATDHA 75515 5 25 405 3 !
L omd 8 G LeP 05 ol o (15 b 5l ol faws i )
o S sl o3Il 2alsT (Y ((FFFP) das i (WS o uS
4 Sl 350 (F L5 «(FYCFA) Bl 5 055 L2alS (¥ ((FVCFA)
ol oS e ole S5 Ol 4 o gl (FVEFACRR) o gl
Kl oo 4 el 0k 0313 Ol 5 Sl 0k (e i) M
o 8l 4y ol (San o s 28l o sl o L5 oW
5 b ige 5oy » 1N VIVO anlas pti .(00) 355 mie o)
Sl gMe a5y Sda Y sb 5 as oS Lol S
o e 0> S Ak e Y G la
LB i s ) ke (g 035 (RIS Sl e o7 555 e
Ol 55 Lsd o e DHA 5 EPA j1 68 Slads 515,551 .(0Y)

I Moreno
2 Protectins



ohEes g s)siswl pl5ie Ala § )y LAY shls PB) O3 (N2 30 § Y o slEe y W-(5s) oy JoSs g (TRX) 033 JS Cusglie 3)a3 3G -100e

Oloys anu g sl (Bl Grzmen 5 0¥ Jaslly s 1)) aes 5o 1) G domis

25T Olayl 1y (Bl 5055 L I 56 S ke VS| Gl e G5 51 Sl sl Gaiss slaasl oM | sba
w@ﬂﬂ:&&K):V—KaIJ&JWJTRXJF
JoSa o ez Lol o TRX s a5 (6l ol cpl o 0580 ABL o
33 5 o 3l RIS 5 (6 i JBT el S 4 ¥

‘3‘).,\55;:3

355 0 15,508 (Lilos gad (5L Guimwd Al b 431y 0 Ktays

Gl iy il 5 0 @l:;' ol 0y lal slyls 9 Bl 0L s O

References

1.

2.

10.

11.

12.

13.

Lee, J. K. (2021). Effects of exercise type and intensity on visfatin and the metabolic
syndrome in obesity. Revista Brasileira de Medicina do Esporte, 27, 170-173.

Izadmehr, M., Mogharnasi, M., Saghebjoo, M., & Zarban, A. (2023). The effect of resistance training combined
with spirulina consumption on malondialdehyde and total antioxidant capacity in overweight and obese
men. Journal of Applied Health Studies in Sport Physiology, 10(1), 39-49.

Bektas, A., Schurman, S. H., Sen, R., & Ferrucci, L. (2018). Aging, inflammation and the
environment. Experimental gerontology, 105, 10-18.

Franceschi,  Campisi.  (2014). Chronic  inflammation  (inflammaging) and its  potential
contribution to ageassociated diseases. Journal of the Gerontological Society;69 Suppl 1:54-
9.

Jahandideh, A. A., Rohani, H., Rajabi, H., & Shariatzade Joneidi, M. (2021). Effect of 8-
weeks of Combined Exercise Training on Plasma Leptin and Adiponectin levels in Obese
Boys. Journal of Applied Health Studies in Sport Physiology, 8(2), 25-33.

Muskiet, F. A., Carrera-Bastos, P., Pruimboom, L., Lucia, A.,, & Furman, D. (2022). Obesity
and Leptin Resistance in the Regulation of the Type | Interferon Early Response and the
Increased Risk for Severe COVID-19. Nutrients, 14(7), 1388.

Watson, R. R., Zibadi, S., & Preedy, V. R. (Eds.). (2010). Dietary components and immune
function. Springer Science & Business Media.

Joo, Y. B., Lee, K. B, Sul, B, Lee, H. S.,, Lim, S. H, & Park, Y. J. (2022). Effect of
resistance exercise on serum leptin levels in a prospective longitudinal study of women
patients with rheumatoid arthritis. Arthritis Research & Therapy, 24(1), 1-9.

Mohiti-Ardakani J, Afkhami-Ardakani M, Sedghi H. (2004). Comparitive Study of Serum
Leptin  Levels in  DiabeticObese  Patients and  Non-Diabetic  Obese  Individuals.Shahid
Sadoughi University of Medical Sciences.12(2):9-14

Dorling, J., Broom, D. R., Burns, S. F., Clayton, D. J., Deighton, K., James, L. J.& Stensel,
D. J. (2018). Acute and chronic effects of exercise on appetite, energy intake, and appetiterelated hormones: The
modulating effect of adiposity, Sex, and habitual physical
activity. Nutrients, 10(9), 1140.

Bahram, M. E., & Mogharnasi, M. (2015). The effect of twelve weeks high intensity training interval (HIIT) on
leptin levels and obesity dependent factors among female students suffering overweight. Journal of sport
biosciences, 6(4), 451-465.

Bhutani S, Klempel MC, Kroeger CM, Trepanowski JF, Phillips SA, Norkeviciute E, Varady
KA. (2013). Alternate day fasting with or without exercise: Effects on endothelial function
and adipokines in obese humans. Society for Clinical Nutrition and Metabolism; 8: €205-
e2009.

Beavers KM, Ambrosius WT, Nicklas BJ, Rejeski WJ. (2013). Independent and combined
effects of physical activity and weight loss on inflammatory biomarkers in overweight and
obese older adults.Journal of the American Geriatrics Society; 61: 1089—-1094.



49 Jlw &oylaid 1o Paidwl-¢rag) giis (Sib)y eole alSibily (Sibjy a35ibily alas -100)

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Hemmati, S. (2021). The effect of 12 weeks of whole body resistance training (TRX) on
testosterone and cortisol serum levels in elderly men. Feyz, Journal of Kashan University of
Medical Sciences, 25(3), 917-925.

Wesley D. Dudgeon, Judith M. Herron, Johannas A. Aartun, David D. Thomas, Elizabeth P. Kelley, Timothy P.
Scheett. (2015). "Physiologic and Metabolic Effects of a Suspension Training Workout".International Journal
of Sports Science.5(2): 65-72.

Djuricic, 1., & Calder, P. C. (2021). Beneficial outcomes of omega-6 and omega-3
polyunsaturated fatty acids on human health: an update for 2021. Nutrients, 13(7), 2421.

Delpino, F. M., Figueiredo, L. M., & da Silva, B. G. C. (2021). Effects of omega-3
supplementation on body weight and body fat mass: A systematic review. Clinical Nutrition
ESPEN, 44, 122-129.

Ahmadzadeh, S., Gholami, M., Soheili, S., & Ghazalian, F. (2021). The Effect of Eight
Weeks Aerobic Training and Omega3 Ingestion on the Levels of Adipsin and Insulin
Resistance in Overweight and Obese Women. Women'’s Health Bulletin, 8(3).

Miles EA, Calder PC. (2015).Fatty acids, lipid emulsions and the immune and inflammatory
systems. World review of nutrition;112:17-30.

Calder PC. (2010) Omega-3 fatty acids and inflammatory processes. Nutrients;2:355-74.

Noreen, E.E., M.J., Crowe M.L., Pabon V.A, & Brandauer J. (2010). Effects of
supplemental fish oil on resting metabolic rate, body composition, and salivary cortisol in
healthy adults. Journal of the International Society of Sports Nutrition, 7, 31-47.

Defina, L.F., Marcoux, L.G., Devers, S.M., Cleaver, JP., & Willis, B.L. (2011). Effects of
omega-3 supplementation in combination with diet and exercise on weight loss and body
composition. American Journal of Clinical Nutrition, 93, 455-462.

Guzel, Y., Atakan, M. M., Areta, J. L., Turnagol, H. H.,, & Kosar, S. N. (2022). Ten weeks of
low-volume walking training improve cardiometabolic health and body composition in
sedentary  postmenopausal ~women  with  obesity  without affecting markers of  bone
metabolism. Research in Sports Medicine, 1-13.

Hakimi, M., Abbaspoor, M., Mohammadi, M. A. & Ghaderi, Z. The Effects of Whey
Protein Supplementation on Lipid Profile, Serum Leptin and Body Composition during 12
Week Resistance Training in Obese Men. Lipids in Health and Disease. 21;19(1):209.

Wylie, L. J., Kelly, J., Bailey, S. J.,, Blackwell, J. R., Skiba, P. F., Winyard, P. G., .. & Jones,
A. M. (2013). Beetroot juice and exercise:  pharmacodynamic and  dose-response
relationships. Journal of applied physiology, 115(3), 325-336.

Ebrahimpour, S., & Irandoust, K. (2016). The Effects of aerobic exercise and omega-3
supplementation on plasma ghrelin and appetite levels in obese women. Journal of Practical
Studies of Biosciences in Sport, 4(7), 33-42.

Rahimi, M., Nazarali, P., & Alizadeh, R. (2021). Pilates and TRX training methods can
improve insulin  resistance in  overweight women by increasing an exercise-hormone,
Irisin. Journal of Diabetes & Metabolic Disorders, 20(2), 1455-1460.

Abbas Saremi, A., Shavandi, N., & Bayat, N. (2012). The effect of aerobic training on
ghrelin and leptin serum levels and sleep quality in obese and overweight men. Journal of
Arak University of Medical Sciences, 15(1), 52-60.

Irandust, K. H., Rahmani Nia, F., & Mohebbi, H. (2011). The effect of aerobic exercise on
plasma ghrelin and leptin concentrations in obese and normal weight women. Olympic, 50,
87-100.

Bijeh, N., Moazami, M., AHMADI, A., Samadpour, F., & Zabihi, A. R. (2011). Effect of 6
months of aerobic exercise training on serum leptin, cortisol, insulin and glucose levels in
thin middle-aged women.

Ara, |, Perez-Gomez, J., Vicente-Rodriguez, G., Chavarren, J., Dorado, C., & Calbet, J A
L. (2006). Serum free testosterone, leptin and soluble leptin receptor changes in a 6-week
strength-training programme. British journal of nutrition, 96(6), 1053-1059.



ohlEes g ¢)xiawl gl5ie BLo 9 )9 LA s 9B) O3 (8 20)3 § AT oy WEs p W-(5e) (83 Jods § (TRX) ox S Creglis gped WG -100P

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Khalili, S., & Nouri, R. (2013). The effect of eight weeks resistance training on leptin and
insulin resistance in obese female. Avicenna Journal of Clinical Medicine, 20(1), 59-65.

Nikkar, H., Rshidlamir, A., Khajei, R., Barjaste, A., & Vazifedoost, M. (2023). Effects of 8
Weeks of Combined Rehabilitation Training on Plasma Levels of Leptin, Adiponectin, and
Resistin in Middle-Aged Men after CABG. Medical Laboratory Journal, 17(1), 20-26.

Bouassida, A., Chamari, K., Zaouali, M., Feki, Y., Zbidi, A, & Tabka, Z. (2010). Review on
leptin and adiponectin responses and adaptations to acute and chronic exercise. British
journal of sports medicine, 44(9), 620-630.

Asad, M. R., Ferdosi, M. H., & Yoosefi, Z (2012). The effects of three training methods
endurance, resistance and concurrent on adiponectin resting levels in overweighed untrained
men. Procedia-Social and Behavioral Sciences, 46, 440-444.

Lean, M. E. J, & Malkova, D. (2016). Altered gut and adipose tissue hormones in
overweight and obese individuals: cause or consequence?. International journal  of
obesity, 40(4), 622-632.

Kim, S., Kim, J, Lim, Y., Kim, Y. J, Kim, J. Y., & Kwon, O. (2015). A dietary cholesterol
challenge study to assess Chlorella supplementation in maintaining healthy lipid levels in
adults: a double-blinded, randomized, placebo-controlled study. Nutrition journal, 15(1), 1-7.

Karbalamahdi, A., Abedi, B., Fatolahi, H., & Pazoki, A. (2019). Effect of aerobic training
and C. wulgaris intake on lipid profile and leptin in obese women. Hormozgan Medical
Journal, 23(2), €91436-€91436.

Farimani, A. R., Hariri, M., Azimi-Nezhad, M., Borji, A., Zarei, S., & Hooshmand, E.
(2018). The effect of n-3 PUFAs on circulating adiponectin and leptin in patients with type 2
diabetes  mellitus: a  systematic review and meta-analysis of randomized controlled
trials. Acta diabetologica, 55, 641-652.

Hariri, M., Ghiasvand, R., Shiranian, A., Askari, G., Iraj, B., & Salehi-Abargouei, A. (2015).
Does omega-3 fatty acids supplementation affect circulating leptin levels? A  systematic
review and meta-analysis on randomized controlled clinical trials. Clinical
endocrinology, 82(2), 221-228.

Huerta, A. E., Prieto-Hontoria, P. L., Sainz, N., Martinez, J. A., & Moreno-Aliaga, M. J.
(2015).  Supplementation with a-lipoic acid alone or in combination with eicosapentaenoic
acid modulates the inflammatory status of healthy overweight or obese women consuming an
energy-restricted diet. The Journal of nutrition, 146(4), 889S-896S.

Moreno-Aliaga, M. J., Lorente-Cebrian, S., & Martinez, J. A. (2010). Regulation of
adipokine secretion by n-3 fatty acids. Proceedings of the Nutrition Society, 69(3), 324-332.

Kohli, P., & Levy, B. D. (2009). Resolvins and protectins: mediating solutions to
inflammation. British journal of pharmacology, 158(4), 960-971.

Serhan, C. N., & Levy, B. D. (2018). Resolvins in inflammation: emergence of the proresolving superfamily of
mediators. The Journal of clinical investigation, 128(7), 2657-2669.

Calder, P. C. (2006). n- 3 Polyunsaturated fatty acids, inflammation, and inflammatory
diseases. The American journal of clinical nutrition, 83(6), 1505S-1519S.

Drevon, C. A. (2005). Fatty acids and expression of adipokines. Biochimica et Biophysica
Acta (BBA)-Molecular Basis of Disease, 1740(2), 287-292.

Lombardo, Y. B., Hein, G., & Chicco, A. (2007). Metabolic syndrome: effects of n-3 PUFAs
on a model of dyslipidemia, insulin resistance and adiposity. Lipids, 42, 427-437.

Huang, C. W.,, Chien, Y. S, Chen, Y. J, Ajuwon, K. M., Mersmann, H. M., & Ding, S. T.
(2016). Role of n-3 polyunsaturated fatty acids in ameliorating the obesity-induced metabolic
syndrome in animal models and humans. International journal of molecular sciences, 17(10),
1689.

Selenscig, D., Rossi, A., Chicco, A., & Lombardo, Y. B. (2010). Increased leptin storage
with altered leptin secretion from adipocytes of rats with sucrose-induced dyslipidemia and
insulin resistance: effect of dietary fish oil. Metabolism, 59(6), 787-795.



49 Jlw &oylaid 1o Paidwl-¢rag) gilis (Sib)y eole alEils ¢Sy 353l alas —1OOW

50

51

52.

53.

54.

Cintra, D. E., Ropelle, E. R., Moraes, J. C., Pauli, J. R, Morari, J., de Souza, C. T., .. &
Velloso, L. A (2012). Unsaturated fatty acids revert diet-induced  hypothalamic
inflammation in obesity. PloS one, 7(1), e30571.

Bernardi, J. R., Ferreira, C. F., Senter, G., Krolow, R., de Aguiar, B. W., Portella, A. K, .. &
Silveira, P. P. (2013). Early life stress interacts with the diet deficiency of omega-3 fatty
acids during the life course increasing the metabolic wvulnerability in adult rats. PL0S
One, 8(4), €62031.

Cedernaes, J., Alsid, J., Vastermark, A., Risérus, U., & Schiéth, H. B. (2013). Adipose tissue
stearoyl-CoA desaturase 1 index is increased and linoleic acid is decreased in obesity-prone
rats fed a high-fat diet. Lipids in health and disease, 12(1), 1-11.

Maggi, S., Siviero, P., Brocco, E., Albertin, M., Romanato, G., & Crepaldi, G. (2014).
Vitamin D deficiency, serum leptin and osteoprotegerin levels in older diabetic patients: an
input to new research avenues. Acta diabetologica, 51(3), 461-469.

Shadman, Z., Taleban, F. A., Saadat, N., & Hedayati, M. (2013). Effect of conjugated
linoleic acid and vitamin E on glycemic control, body composition, and inflammatory
markers in overweight type2 diabetics. Journal of Diabetes & Metabolic Disorders, 12, 1-9.



ohEaa g 5yl p51e

Al 9 )0 LA shs OB) 033 (2 20)s § BIIY o JEs  W-(5s) s Jass g (TRX) os3 S Creglis el WG -1001€

Original Article

The effect of total body resistance training (TRX) and omega-3 supplementation
on serum leptin levels and body fat percentage in overweight and obese women

Received: 19/09/2023 - Accepted: 08/12/2023

Mozhgan Eskandarit
Mehdi Mogharnasi™
Saeed Ilbeigi*

! Department of Exercise Physiology,
Faculty of Sports Sciences, University
of Birjand, Birjand, Iran

Corresponding author:

Dr. Mehdi Mogharnasi, Department
of Exercise Physiology, Faculty of
Sports Sciences, University of Birjand,
Birjand, Iran

Email: Mogharnasi@birjand.ac.ir

Abstract

Introduction

Pro-inflammatory cytokines such as leptin play an important role in the
pathogenesis of obesity and metabolic syndrome. Exercise and food
supplements are two suitable approaches to prevent the phenomenon of
overweight and obesity. This study aimed to investigate the effect of eight
weeks of total body resistance training (TRX) and omega-3 supplementation
on serum leptin levels and body fat percentage in overweight and obese
women.

Material and Method

In this semi-experimental research, 48 overweight and obese women
were purposefully selected as a statistical sample and randomly
divided into four groups of 12 people: 1) training, 2) supplement, 3)
training +supplement, and 4) control. The subjects of the first and third
groups performed the exercise training protocol (TRX) for eight weeks
(Three sessions per week). Also, the subjects of the second and third
groups received two 1000 mg capsules of omega-3 supplement daily,
and the first and fourth groups received the same amount of placebo
(Oral paraffin). At the beginning and end of the study, measuring body
fat percentage using a body composition measuring device and venous
blood samples were collected to measure biochemical values. Data
were analyzed using one-way analysis of variance, and Tukey's post
hoc test at a significance level of less than 0.05.

Results

Statistical analysis showed that after eight weeks of intervention, There
is a significant difference between the changes in leptin serum levels
and body fat percentage in the training+supplement group and the
control group (p<0.001). Also after eight weeks of intervention in three
groups of training, supplement, and training+supplement serum levels
of leptin (p=0.005, p=0.039, p<0.001 respectively) and body fat
percentage (p<0.001, p=0.001, p<0.001 respectively) has had a
significant decrease.

Conclusion

It seems that the interaction of total body resistance training (TRX) and
omega-3 supplementation leads to synergy and more decreasing
changes in serum leptin levels and body fat percentage compared to
exercise training and omega-3 supplementation alone in overweight
and obese women.

Key words: TRX training, omega-3 supplement, leptin, overweight and
obese
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