Comparison of substrate metabolism and energy expenditure in young and middle aged obese
women during running on a treadmill

Fatemeh Zolfaghari'*, Amir Hossein Haghighi?

1. MSc in Exercise Physiology, Faculty of Sport Sciences, Hakim Sabzevari University, Sabzevar, Iran.
2. Associate Professor, Department of Exercise Physiology, Faculty of Sport Sciences, Hakim Sabzevari
University, Sabzevar, Iran.

Abstract

Background and Aim: Studies showed that impairment in substrate metabolism due to obesity could increase with aging. Therefore,
the aim of the present study was to compare the substrate metabolism and energy expenditure in obese young and middle-aged
women during running on a treadmill. Materials and Methods: Ten young obese women aged 20 to 25 years and 10 middle-aged
obese women aged 40 to 45 years volunteered for this study. The exercise program included running on a treadmill with an intensity of
75% of maximum heart rate for 30 minutes. The fat oxidation, carbohydrates oxidation, and energy expenditure were measured by
respiratory gas analyzer for 30 minuates at baseline and 30 minutes during activity in every subject. Data were analyzed using
multivariate analysis of variance at significant level of p<0.05 was considered. Results: The results indicated that
energy expenditure, carbohydrate oxidation and fat oxidation were not significantly differ between the two groups at baseline
(p>0.05); however, these indicators were significantly lower in middle aged obese women than obese young women during activity
(p=0.03, p=0.002, and p=0.02, respectively). Conclusion: Based on the results of the present study, it can be said that for increasing
energy expenditure and reduction of body weight, middle-aged obese women should spend more time than obese young women because

of their lower substrate metabolism and energy expenditure.

Key words: Substrate metabolism, Energy expenditure, Obesity, Age.

*Coressponding Author, Address: Faculty of Sport Sciences, Hakim Sabzevari University, Sabzevar, Iran;
Email: fatemeh.zoalfaghari@yahoo.com DOI: 10.22077/JPSBS.2019.1777.1435


mailto:fatemeh.zoalfaghari@yahoo.com

1955 518 69 O 90 e Jlwileo 9 (e Bl U 50 (6551 4 38 9 |y g o g3lio dunns Lo

" S s el ¢ g U193 anbld

PR

Oal38l L ass o 7y Bla Azl jo a8 |iige peesdgilie jo DL AS Ad,ls o1 5l olas Oldlas :dud g diuw)
O Jlailee g Glox Bl (U5 50 350 43e g g gl duslie pol Giiod 5l Bas Gl pli 09d o0 iy (e
asls b Jlls 3l o5 Ve g Jo YO B Ve cw asslo b glez Bla oy Ve olows i@ g9y 090 10,5 o8 (55, 2 g
2510 00, VB S b 5,5l (85 g Jal 89 4ol it lbgls b ol 59 28,8 (el JLa FO B P+
P AEES Y Doe oS 5o 00isS o oKt Sl eolitul b la Soge ;] cudS slajl5 o aiBo ¥ e 4y 8 )L po
ab s pgleezr A il ause 5 Shaweg S oy gmelanaST (e s pSojluil 6l cllab > aiBs Yo 5 b >
a e aidl on a8 S Ll 0 p< /o0 )b e mhaw g ol Jdog o pate wix wilyly Judos gel 5l eslatul L lassls
3Pl Y oY b i 4 s ol Jlr o 5l S st s 4 Jlslie Bl 05 5 Callid e el
Jlailes 3l U5 50 Ylaz>| 4 s Olei o yol> Lumghy odel Camsd 4y ol 4y dz i b 1S aiS (p=+/+Y
Se bl Gro plex Glr U @ Ced 1) i ley S il ol cul 5 00 1S (6551 Anie 5 s peddsilie (e

b gmals lasay 39 g 0ol iulidl ] a5 (655l A b aisS lawgie ol b o dlsd

O ‘(SBL’. ‘63)3‘ Al e “)S..m.g}.m rg._w.?J5gL';A 6.\.}.15 6&03‘5

fe )9 ,651.9 Uil ‘6)‘3}'?‘“’ W“S" P CW 9‘5}.3.»: :u»).ﬂ th.i.w.o oy 93 *
DOI: 10.22077/JPSBS.2019.1777.1435 fatemeh.zoalfaghari@yahoo.com :Sog S| Sy


mailto:fatemeh.zoalfaghari@yahoo.com

st UM"")M‘ 9 6)&6‘"5’5 doblé

=z OgelonnST as wols lis 5 08,5 awglis miw )5 & >
Olg= 01,80 5l 5aS 0o, 0 YO B YD ¢ yme o481 jo cdled (>
Ogmmmldee ST a> 8 assly lias ases b ol ol
P s Celld e o alie ol Dald o Sljaeg S
Sacd 5o Lal sl lam ol 3l 51 S ws o Feopune o8
s o o1 558 wopdle a5l o ol o8 51 s g
o8l o Lewd oyl oy slassl 1Sk a5 il o o
Al oy ccwl glez ol 8l 5l i e, YO oo
M Hae b o slizel a5 odle 4 b oo (2B (s 38
0%y D9 0098 llEl Sl a5 (B9 o peS aiibe
9 0l e usm‘m‘ UMJ‘J.B‘ M.CL) Cl g).i‘o.a ‘J')BMCSQ
(65 B )d i RSl w4 bgy e (Sl onlpls
7 uwlm‘ aS Wil eols QL.».J (Y‘ ‘/\) L)‘)i“) 9 Qﬁﬁﬁjﬁ"”
Bl Glaz o8l 5l maS s 3 VY (3l o ol 8l 4L >
Lg)b‘s_,_x_.a usL_Q; LQOS; O u.J}m.:‘ L ML&.AA} Lol cc]

o,las
nlao an Oldlas Cdél cous alo! Sl ow; p Egamme 0
Gloogy S Gl Sl o (655 anie 5 g pedsilie
S5y St G 0 Olez g e LB G b a3 Lo
iS5 Oldlhe yores il Aoy w5 a5 290
O g Ole Ob) 35l A g [ ige pad gl i
dslie @ ol axdllas jo Lol cilassls p codled ey asl
PRSI NSRRI .| IRV W] I V- S F R F Pt e
u‘)—‘—‘ )| (5“‘“"5) P iz DY e 5 ‘Q"‘ > 09)1.2 ongo
2 Sdld e Bl 1250 655l ange g s e e
JUICEN[FCEN I S PUPR S TN PRV [ B KK RPN

1. Hyperplasia 9. Van Baak

2. Jo 10. Kelley & Mandarino
3. Berger & Barnard 11. Lipolysis

4. Melanson 12. Catecholamines

5. Horber 13. Roberts

6. Sullivan 14. Solomon

7. Jung 15. Sial

8. Wiklund 16. Calles-escandon

e Jlailon 9 (92 Bl (U5 50 (8551 49 32 9 | ymmigaw pomad g3lilo sy Lo

doddo

Sl G0 g eazay wad SRS sanld o)y pelats
5 e e Jols pa (Y10 gl 5 jeneadl )
(VN0 1503 5 0l 3980 (Bl omie 550 28l o
sl ol 51 Lol Wl oo oy 4l SO )2 0098 il
shadsd (3955 5e0) J5 (I3l 5 (53 o) a5l
helse 51 S m 3L 5 (Voo S 5 T 52) il o2
o e g ools Gl ) oy la sk sl wlgi oo a5 ol
R R S A AL NS SO BT B
sl 8l yo s o Gl b as s o lid shade Slddlas
g 4SSl Rl o2 0095 03,5 1S o oS 5 el 2
DAY 50 5 geidle) woe SIS oz g 0398
gl el s Bl g oo IO AR (%0 5% 00
el 9 P9se ~ ol Slagslon 90 g9 ol alex llas Lo
Neod oo 5 T olsds) wams e Gl lag o e
PR I S SC R R ) ST RPRN I
Soals el Bl a5 cadoud olo (VYA LS sles,
(500 5 00, 0el3 1298 T SLe) oz GgelienST Cud b
g oad (Voo g laile 5 (L) rdgmnd] & Canglio g (Y4 )Y
JEEVIRNINE PR CIENS [CE | I E NEE
VY (5150 5 5582 VY (1,550 5 i) w20 o0 &,
Ebs 9 55 A pp oo GRIBIL &S sy oo S5 ) riren
e sials Tl Vsl S 4 oz ages
Sl S i slog )5 53 (V498 %03 5 55 )
3 Iiage slosliiul )0 Dl s Jotuse 095 (6355 4 (o
ol (Y oA % 5 T geslom) ail (6,08 giee o
OSome 0S5 LS 50 G35 9 e Gl ele g9 (65518
g |yingus pad gulice ;o ks Ceely ol

A3 oS 5 2z peeddplio V837) %00 5 ™ Jlem
S35 b Do bbb B Fe e ) Glez g e



A9 ylimo) 9 3wl IF o ledds A 090

0259 S5a0se 50 olKtalesl &y o8l iy5e3l (sl 51 LB 5,
339 9 re b ad el s ] ey (o3Il g 00 S axxl e
7w denle gl 03,5 (655 oIl Jluas o5l L
&zl BS300376E  Juw) yos wuS 5,5l olSiws 31 oy
Sgm Dyge e I e, 9 9D (5510 0se (o5 oS HeaS
GBS (poged el 5 (50 Ledl (A LSl as b JogesT oS
AS g e o 8 Jeliin 093> cased Sledlbl sl
099 9 45 1R (ogatte o y0 woles (59, p (pad
Losgi g9, anSs ol jlid b uew uile (BL oS >
o Lol G 5l cass By 5l S Sl by Siles]
FSols hug 9605 ol Lasin 08 8 Sledbl wlKiws
Sy 3051 51 ool b BALS &8 1 5 pae (ypenS] iSTos
. e av.
e 45 D jg0 (s 0l (g S ojlal T 68Ty 280l be
A yadrie e Vo gam gllad b (el S VP ) L S
O sl 573 5l kB 0503l 45 35 S ygo o S 09
Oboy 558y ol £9,5 L g ol plonl S L2iS DS > adds
o) U g S 45 Ll B 1y Jylo o5y (s s Jlad gries
Gl te i Gloy e L LG L oS (b a3
plosl 51 oy abolddl ol ol goge;l sl ol g 003,85
g sl 35 S el ol 5l A ke (g
oas olaws Gl 0 ol Gyl g ad plol asl VO o O

3 SR Gla b G 250 5 dcils 4z ds SOy (Joge))

. 1 o . . .
(5'“55_")| P (VOZmax) Erae U)""“S‘ ISL&; o8] LJ9’°J‘9
(Y0 ‘?6}5-") ol Sy

O039 39 (S ) pole (69 1,5 ledllao & sl

g=—)S 4,20 b anlie o Sl (Sl (185 15 (s,
20l aBls (65, anze g | g e gilie  (Solate 50
olie s b Canl (Ses aliSis i 50 a5 (ul o yele
3 egy ool 5l sl (oo dgae dtie (pl )0 dndllas try g g,
32 S5 A g s el gilie annlie 4y pol Gido
as S OS5 s 69y osd > Jleils 9 Olsx Bl 0L

A
G (9

oMbl Coal sl 028 Al g9 5l ol Gaded b,
0 Tl Gl ol jeed (65 e Shegle 2 ool
(5 )lom diilus pac @lidS ole O o phais ailale a5 > Julis
192 (S Sl s S5 51 09y Jlad el g 918 B pae pas
aalo b gl 3V g JLYO LY. swalo b gl o)
o=l 0 e ,S ol wiedae Spge 4 JL FO LT
asals o aS aie gol8l e Bl b5 5l jelake caxdllas
Sl i sl G oy doye ganily 3 JLu YO B Y.
B o3 4 Jlsee 3l 065 % B,b 5 a5l ¥
oy g aslle JI8 JLb YO L Fe s als o aS 098 0
S Al delisin 3,k 5l GBS 88 o Wl
omzred (VYA (500 5 6,allgd) <85 5138 o)l o550
ole o Codled mhaw doliian 5,k 5l ol 3l fog e e
JRRP SO N WO T WE S EE AR BRSPS S R &
QT £9S i o ,lso a5 (gl 4568 Ay conds pudiass Jisu dw
Y . . . . o e

9 S S (Sl 08 o Jlb pd g Sl Wl o
Do 50 CS b Sy Lz‘smyaﬂ dor 5LLOVAAY (] S0
a4z b OB OIS 5 ul a5 oS5 al cols, Lol>

Ao 3 cule, IS sla,giie

VO, (4idolp S5kl i) La)= VYYIADY = « /- VEA( 590 = [FAYY ((pms) +EIY VD (i) ~TITEER (loj) =+ 1V OFD (L)

1. Baeck habitual physical activity questionaire
2. Baecke
3. Rockport one mile walking test

4. Radial artery
5. Maximum oxygen uptake
6. Mackenzie



st UM"")M‘ 9 6)&6‘"5’5 doblé

Sl Az, > 5053 Al e 0 S5 sl2l 4 wn
L el asliy g9:8 5 J8 Cumdg cnl 5 wils b goge )]
B A5 A (r 9 SE5 B (o) 2 0590 delid 5l oolitul
il o oS o plol olas, o 1, codled ol 3l 51 plus
Ol e Sosladl jalate 4 0pti ite b )] (59,55
oLws sl ane g 0 «huern S (gl
1528 el 3B LuSalie Jae oS slajl5 ouS Julo

s oolizul o]
Ol Sla aoyo VO Cals b paygs Jold (o059 SS9
Sl ey 3 S Gl g gy Ak T oy B
S35 et Sl o g 45 olws sl (SS9 0
oo islipd a3 S8 )18 (Sogel glails ok a8
B 0ol 180 3,8 A 4l g5, led JeiS Coll ez 1SS
olos b 3l (Gogesl B (lps (lo S )lsi oS (g9 @
Codlad o (o )5 s 1355 (o0 280 i
4is Yo ¢ Gloj o3l 55 ;9 VC0, 5 VO, (nSike 05 (5 yslae
5 0 e s alled gl o Yo g al el
5 QY T8 Slosng S 0 ogrmlonnsS] e o
o ry sledse Gk 3l (VY Ol s o ds) (g5 4

ZM] Cowd

e Jlailon 9 (92 Bl (U5 50 (8551 49 32 9 | ymmigaw pomad g3lilo sy Lo

b oo badd> s (b ool (gass ol 7)o gg )0 51 LS8
o g 55 olSss 5 0,5 M55 (59, 2 S 097 (345
0975 s Lal secdlad g w0l J>lye 40 1L LIS 09 g oyl
oLl 5 dhew (53, 2 i Qlipd bl a5 09 50 (o )
5 ot ceal Lagogesl 4l anyeS s9) » ' bajlE S b
ay o LST olo )5 58 5 2 g 0578 b Lo ogajl upms
=3y gl plml 5l B slaje, 50 45 35 eads o ol
oolaiwl gl b JoSo 3l g ausS Laas 1) 045 Jeore olis
plzsl 5leggasl 5 e 59, o JBla ad oS aizman auiSS
Lo Soge;l coadled ploxil 59, S (g l00g3 gl oy cudlad
el j0 g al oo SS9y plol Joe jo Lil & g0 4
+ G,e)f\"’ Jous + G,e)f\”‘ 0,5) stelive dilbrs (oo Qe
oy Al a0 el sbyls 6)516""-' Y. cels o
aa B0 Y Sue oS Gl 5wl £4,0 cunlsr O a0
S SR YN P UL ENUS; BV S o
3 lyo yiSlas ae o YO L faggo 45 g9, Vo) Ceels
5 aaBo Ve Dok dy oS 38 5 0in S b S les (g9, g
ol addlls slacgsgams I (S wd (s slaer clled o>
25 delE o oSy S LS 09z Judo a4 a5 0gy ]
b )pe 4 Cllad plowl s 485 g3l LA Sl 5,

(4835 /p,3) oy> OgelonST ol =VFYXVO, (adds [ ) - VIFVYXVCO, (aids | o)

(435 [p,8) SljaupeyS gl 150 =F/OOXVO, (aids | ) - ¥V YXVCO, (aiids/ )

(4233 | Js5 ohe) (65l a3 e =VO, (4 | 2d)X(RERX VY YFY4Y/AVOIXF/VAY

6)‘6(5_3._&_4 CJ‘—“’ RO 6)|oﬁ v gs‘”ﬁ)fu*-’ 6LAQ5L63
SPSS ,l58le 5 3l eolawl b eosls 5 ol azd )8 a5 s p</+ O

S S PUCR PRV ST RR R E L

1. Gas analyzer 4. Frayn
2. Metamax 3B 5. Volp & Bar
3. Technogym 6. Shapiro-Wilk

O3l 5l Lmesls anje 5 (09 (reb (a1
0303 ol S a5 ol 4z g b g i oslil " Sy -5 s
Al go b 3800 50 09290 S e Ao mjel ol LS
=y s5bke 4 MANOVA S, el )y slagygel 51 s(p>-/+ )


https://www.google.com/search?q=Gas+analyzer+metamax+3b&tbm=isch&bih=604&biw=1229&hl=fa&ved=2ahUKEwjP-tO-p4HqAhWBhKQKHS7oD_IQBXoECAEQJw

¥R loy g 3l F ojlols A 0y90

O039 39 (S ) pole (69 1,5 ledllao & sl

Gz grog )5 0 b Sogel (60,9 Wlasine ) Jgux

S3lep plgi sl

(4351 5 5ke T yied (ko)

0oyl oLl ‘) oW
(&30 5] 05 1aS) Gy

(Jw)

Ya/my £ f/\y

AN £ YNY

YY/AY £ YI¥7 f-/vot f/7f

ol gylo gme glad 09,5 90y Codled > as s
YO olsz @l ol 0 atls (ul & Gl 4 oV Jgu)
@line jobo ay(p=2/+ 2 V) 09 Jluilo 3l (bj 51 ftien w0
Osli5 09,5 93 G b Sl )3 22 GemlanaST a3lo
o s ol a5 b e wcdlas (20 0) (s e
(V Jg92) 39 )l595 52 68 Sme D9l 5l 095 99 (e clad
Jllee Gl b5 09,5 5l ftian woyo Yol 3l () 50

(p=2/+Y) o9

YYNY 2Y/AY

YY/A- £YNY

YYZY/SY

Jga= ;o L;a@'oyeﬂ 69,8 Slasin o lailiwl Byl § (.Sl
oasLs a8 ol oLas b ool ot 5l Juolo gl el ol )

AYIYO 2O/IYY

AY/AQ YN

S Dol 09,5 93 G by Sl 3 (65,5l aupe
55 O Cedld e als l a8 b s w0l (p>e/+0)
ol & Gysb 4 Y Jsaz) cils glopme Dglis o9 S
A b 5l i sy WAl gla by ye pasle
2 5 Shasee S GewlanS] jaslls (p=+/+T) o5 Jlusls
Lol ccailas (9> 1+ 0) (g s cine D5l 05,5 99 iyt sy Il

339 Caldlmd > g b Il jo Jlwilee g (9 Gl GU) 09,5 99 (e S5 A 3B g ©Olyaader 5 (232 gmmlonST dug e .Y Joua

MAREE DR

I N T S S
.159 Y wb

FIOY £-/78

Syl ae e
oy OIYYE Va/s. £Y/AY YY/YARE/Y - (aindo | J591s5)
“IAA oY NAERI SEVE Y
Ol g2 )5 (gumlians]
[++Y Wiz VIOSE <)Y VA0 - /YF (ainds /o )5)
-IvY V00 o fEe ) JFE Y
oY b/AY* SNOE Y SNAE.-Y

Pl o 30 09,5 90 Gy IO o Wglad il



st UM"")M‘ 9 6)&6‘"5’5 doblé

05 3l S olosine jsb 4 Jluibs Gl (U5 50 b colled
43R (09 feS L a5 dey oo Sl 4 dlate I g le> Bl
3 5 Shaeeg S jlesliial e (Jluils Gl 015 50 55
OP) o1 5 Jhw 8L Oz Glr G 5l S S8l Gl
Cdlad > 0 e o131 65 5l A e S WSl eole ylid
A4S ol pmstde aixad ol Glgx ol8l ) S
Cdlad (e )0 bt (oo Dol 50 Sl jais) S GgrlonS]
2l Lol sl o ol o3l 51 2aS 0uoys B pano ol 4o
9o iline e o jo aS sls las b o] axlas
el Bloz S35l i (8559 e 53 Crae S Ol yaumg S
4o (P) It Dlawd cons a5 Ll 51wl 00,5 ylgie (pubiioea
JUVE AN FCSN PR FEWRIPTRS CHNC K LY RN SNSRI o\
3O S g 09-d o ool OMlac Slad pucdgle (o
035658 31 eolial l5me ol Sas Mz Sl padpilie
Ol 5090 (! o ol eols al33l e ol 31 jo |, Sdlae
L oSy blo,l dlae oLl alfin 1o 55355508 45 ol

Syle P o33l
Clled > oy GgewlannSTaS ol lis Lol Baased gl
Oloz @l by 5l S losine pob 4 Jluls Gl (U5 50
sanlie (V398) 1,500 5 Jlw ol anlllas b gued o
0Ly 0o Celled e opz GglaeST ke a5 Wil oo S
oalS Yl o o] oliel 4 0l o Glsz 05 51 yieS e
s om i3l et o o5 Sl Edlae ik Codyls
Oezman g oywd o il Gz slaaal (liee 1) S o0
oy adls yals b Q] adlas ;o e U sdend ol
o O 31 56SUE o galannST a0 (398 dalllas jo (yimen
5 il oS el Jbjo cpl e gle oLEl 51 i
Gk 5l ez pammelanST Wilg o (58Sl glansT

. A P 1 - T
9 Jlw) amo els haws s bl s 5 Bl ke

5. Manini

6. Coggan

1. Hwang

2. Resting metabolic rate
3. Poehiman

4. Novotny

7. Carnitine acyl transferase

e Jlailon 9 (92 Bl (U5 50 (8551 49 32 9 | ymmigaw pomad g3lilo sy Lo

cdls o 55l anye asls as sl lis ol asllas s
yolo dalllas b gucanl 0,05 (g5l cine glas 09,5 50 (s L
e lie e 45 Wl 03,8 samlie (V- 19) 1,500 5 ' Silga
sk & Jlaibes 3131 s aly (5,1 anse 5 RMR) T (ol
7 0395 O &S b )3 el Glox 3131l S 6l e
S92 Syl Solds Jlasls 9 Glox S8 2y e s
Jdo Wl oo Cr (RIPL ST (U (65 5T g als ol
el 0095 g e Al (o S (23G9 0098 pRelS
0559 St g b sle 3 Shes jo P sla (I
Lo ol rogdle (Fo)A (o),Sos 5 Silg) wil ol oS e
3 Sl e o35l ange oS al ool LaS ol GBS o
s Gl by 31 S8 s loisine s & Jls Gl 015
A95) o500 5 Jhw ol addllas 4 b gocod Zond
3 yeS Sdled 50 e 0131 (65 i je 4T wilesle L
Cewd @ azS aS Lol Jlaix! cpdise ol .l ol ol 3
Sl 0390 09,5 50 (2)2 ol 0dg8 ;o B Lo 4 W
oS (s &S Canl Jld Slie 3L S @2 e 009
A9 ladegy) wil oo plle L3l 3 (6550 &8y Lol
i3l L oS wims e oyl ldllae (Y14 (o)L Ses 5 Silsa
Lmle Y10 (5599 Whoo S 33l aliae o iy
O e O oosi ks 5l ol ol adllas s (Yo Y
T Og 0395 (O heS Cawl (Ses (alpl wads (Ken
oS Je 51 (S lez Gl b 4 e Jlailes @l L5
5 2wl cld e 5o Jlailes Gla (U 6551 4 o092
o9 008 Sl rals (ganedle 5l L8 iy Sl So
508 5l e 5o (gl g gl sl Wl % 22

WS ology) ol
Slyam29 )5 glienST aS ol (s (izren Ol (G0
IS Gyl s ysb 4 Jlusle Bl (U5 o cdld e
o> S5 A a8l azg b ool pler Gle 0L



A9 ylimo) 9 3wl IF o ledds A 090

il oo Ol @la O ) RS (B9 5l (AU Selend S8
Loyl o oz we)s Sl Sl ol sz pe polo aalllas o
5 or O30 SR Cnl O @z e 00y Lol isg (S
Selplie C8L S oy e 0058 88 il (S
@z Srae 5§ Spae ol cansS s o5 coul b
olis Sldllas (V2AY (lekagy) 55, 00 slois plle sly3l o
Moo Aol ol alde e e B L &S e o
09N 035 392 yieS Cewl (S ey cnl 1Y NO ¢ Sg)
TS 568 Olsr Gl ol 4 cams Jludbe Glx 065 7
asdllas )o Jluiles Glar 0B 207 OgemlienST o9 eS e
P27 O 03 S pSelal pas 4 axg b atdlasly yol>
93,5 o 390 (ul 4o (28 Sjgo 4 Dl eed pl Bedow
A azg 950 aiee (nl oan] Sllllae (o 998 o Sleiiny

S8

BT )| 0dal Cawsd 4 @il}lj Ay dz>g Lg :‘5}3.? W.;
e (il Gl> ob; o ol a5 ciS gy o ol
Sl ol cnl g 03 a8 (6551 ase g s pudplie
So el Gro pler Gl QU & S ) s ploy e
5 Gl 1y 055 (65 anie b uisS Lagte o b ool
0393 (5 pSojlul pas 4y azgr L oandl b als lasay o3
Gl s (B Sjge @ plgeed pol> GBS 0 (o2 e
sanl Gldllas o 05l co oloiin (plpls o5 Cou 5)5e
ol 3 e S oz o9 5 oz 005 (il Ren
Dgd

)i&: 9 ‘5“\3)\-\3

oKisls ;o IRHSU.REC.1397.016 M5 awlis b allie oyl
la)w wal.uo )| 4\.1.»....45 R Sl o..\aﬁ)f s.,\.».: 6)‘5)M &S}
p.:S} oKisls QS““"))S r:j.l.c 0uSlisls Copde g 6‘“‘“’5}"
S oo (10,08 5 Sid il

1. Follicle-stimulating hormone
2. Abildgaard
3. Porter

O039 39 (S ) pole (69 1,5 ledllao & sl

(V230) 51,50 5 &30lSasl — Ll andllas o (VA48 (o Ko
3 S e Sl Bl L Cdl> oy ygulananST AT ol cosli
S 540 i a5 Wl adly bl adise ] lg> ol
ON Z 09 00y RalS g (952 0398 (Bl alea 5l
Gl s Wlgh e wad e B, o RIB) A s oS
5 Ogeddem db SYL e Lol e 2 HerslannST]
ab Al o GemlanST as wlosls lis (Yoo A) ol o
Bz Olgz oLl 5l eS gl dme b 4 (Blr e Ol
Olsie iz § 9180 (g0 Cud o 1 |y (] 45 (65 s
SealS cel 093 (605 a4 w8l a5 cal eul
s g9dge (nl d9doe b Sl g2 GeemlannS]
e (0355 )3 et (i 5 gl @ gl o oS
alie 4 Cwws piame Al Oldllas  yo a8
il 00y Eudlad (> 3 e 5 lox L) (202 el
OhSes 5 Jle) i 05gs Al e U5 Slallas ol e
U5 551 ak38 5 oz OpemlinnS] inlS b Stk (1497
oels Mo alex Gloojls BLSSE (s e 0 o
Gl (Sl olej po Al ange g o2 peelannsS]
(FSH) "JsSst S pma (ge)9m sk IRl 30
el oLl o IO (o g 0o RalS
S LY (s s "o Fall) el gl 4 Sl
3B Gl 0b) 50 e DamlaeST alie 4 ol adlas
oalS Yl ols aslllas ol aisle, sl i
w3 e o RIBIL &5 SIS SMae eds )b
TSNV QUSRI SN 5 BTN O AT RSP JPH)
Bl ol 4 Sans Jlils gl o5 0 b > 02
31 B e Sopp e GRIBIL a2 ogdle BL lo>
@ O (G0 5 Jhw) 05 e oy G285 s
Seidsrd Gl & Gonm) Sl VL i b ol 8aS 655k
31 Loe¥eSST iy S a5l ol ol L alin
il 3z 065 o Yl il (1335 (L5005 Jlews)



(Sl (prm> pol 9 (5195 dnbold e Jlailon 9 (92 Bl (U5 50 (8551 49 32 9 | ymmigaw pomad g3lilo sy Lo

&l

Abildgaard, J., Pedersen, A. T., Green. C. J., Harder-Lauridsen, N. M., Solomon, T. P., Thomsen, C., ... & Lindegaard.
B. (2013). Menopause is associated with decreased whole body fat oxidation during exercise. American Journal of
Physiology- Endocrinology and Metabolism, 304(11), 1227-1236.

Baecke, J. A., Burema, J., & Frijters, J. E. (1982). A short questionnaire for the measurement of habitual physical
activity in epidemiological studies. The American Journal of Clinical Nutrition, 36(5), 936-942.

Behrad, A., Askari, R., & Hamedinia, M. R. (2015). The effect of a period of intense and circular resistance training on
respiratory function and body composition of overweight girls. Journal of Practical Studies of Biosciences in Sport, 4(7),
89-101. [Persian]

Berger, J. J., & Barnard, R. J. (1999). Effect of diet on fat cell size and hormone-sensitive lipase activity. Journal of
Applied Physiology, 87(1), 227-232.

Calles-Escandén, J., Arciero, P. J., Gardner, A. W., Bauman, C., & Poehlman, E. T. (1995). Basal fat oxidation decreases
with aging in women. Journal of Applied Physiology, 78(1), 266-271.

Coggan, A. R., Abduljalil, A. M., Swanson, S. C., Earle, M. S., Farris, J. W., Mendenhall, L. A., & Robitaille, P. M. (1993).
Muscle metabolism during exercise in young and older untrained and endurance trained men. Journal of Applied Physiology, 75
(5), 2125-2133.

Ebrahimpour, S., & Irandoost, K. H. (2015). The effect of aerobic training and supplementation of omega-3 on appetite and
ghrelin plasma in obese women. Journal of Practical Studies of Biosciences in Sport, 4(7), 33-42. [Persian]

Frayn, K. N. (1983). Calculation of substrate oxidation rates in vivo from gaseous exchange. Journal of Applied Physiology,
55(2), 628-634.

Gyami Rad, A., Azali Alamdari, K., Choobineh, S., & Ebadi Shirmard, B. (2011). The effect of rehydration Liquids on
anaerobic power and cardiac function at the men's wrestler. Journal of Applied Exercise Physiology, 6(12), 17-30.
[Persian]

Hadavi, F., Farahani, A., & Eizadi, A. (2012). Measurement, measure and evaluate physical education. 1th Edition. Tehran. Hatmi.
[Persian]

Horber, F. F., Gruber, B., Thomi, F., Jensen, E. X., & Jaeger, P. (1997). Effect of sex and age on bone mass, body
composition and fuel metabolism in humans. Nuftrition, 13(6), 524-534.

Hwang, H., Jung, V. S., Kim, J., Park, H. Y., & Lim, K. (2019). Comparison of association between physical activity
and resting metabolic rate in young and middle aged Korean adults. Journal of Exercise Nutrition & Biochemistry, 23(2),
16-21.

Jo, J., Gavrilova, O., Pack, S., Jou, W., Mullen, S., Sumner, A. E., Cushman, S. W., & Periwal, V. (2009). Hypertrophy
and/or hyperplasia: dynamics of adipose tissue growth. PLOS Computational Biology, 5(3), €1000324.

Jung, U. J., & Choi, M. S. (2014). Obesity and its metabolic complications: the role of adipokines and the relationship
between obesity, inflammation, insulin resistance, dyslipidemia and nonalcoholic fatty liver disease. International
Journal of Molecular, 15(4), 6184-6223.

Kelley, D. E., & Mandarino, L. J. (2000). Fuel selection in human skeletal muscle in insulin resistance: a reexamination.
Diabetes, 49(5), 677-683.


https://en.wikipedia.org/wiki/Journal_of_Applied_Physiology
https://en.wikipedia.org/wiki/Journal_of_Applied_Physiology

¥R flwe 9 Jusly IF oyl A 0590 O039 39 (S ) pole (69 1,5 ledllao & sl

Mackenzie, B. (2005). 101 performance evaluation tests. London. Electric Word plc.
Manini, T. M. (2010). Energy expenditure and aging. Ageing Research Reviews, 9(1), 1-11.

Melanson, K. J., Saltzman, E., Russell, R. R., & Roberts, S. B. (1997). Fat oxidation in response to four graded energy
challenges in younger and older women. The American Journal of Clinical Nutrition, 66(4), 860-866.

Novotny, S. A., Warren, J. L., & Hamrick, M. V. (2015). Aging and the muscle-bone relationship. Physiology, 30(1), 8-16.
Poehlman, E. T. (1992). Energy expenditure and requirements in aging humans. Journal of Nutrition, 122(11), 2057-2065.

Por Heydari, A., & Rahmani Nia, F. (2018). The effects of aerobic training and subsequent insomnia on insulin resistance
index, lipid profiles and body composition of men with overweight police force. Journal of Practical Studies of Biosciences in
Sport, 6(11), 85-93. [Persian]

Porter, C., Hurren, N. M., Cotter, M. V., Bhattarai, N., Reidy, P. T., Dillon, E. L., ... & Sidossis, L. S. (2015). Mitochondrial respiratory
capacity and coupling control decline with age in human skeletal muscle. American Journal of Physiology- Endocrinology and
Metabolism, 309(3), 224— 232.

Roberts, S. B., Fuss, P., Heyman, M. B., Dallal, G. E., & Young, V. R. (1996). Effects of age on energy expenditure and
substrate oxidation during experimental underfeeding in healthy men. The Journals of Gerontology Series A: Biological
Sciences and Medical Sciences, 51(2), B158-B166.

Sial, S., Coggan, A. R,, Carroll, R., Goodwin, J., & Klein, S. (1996). Fat and carbohydrate metabolism during exercise
in elderly and young subjects. American Journal of Physiology-Endocrinology and Metabolism, 271(6), E983-E989.

Solomon, T. P., Marchetti, C. M., Krishnan, R. K., Gonzalez, F., & Kirwan, J. P. (2008). Effects of aging on basal fat
oxidation in obese humans. Metabolism, 57(8), 1141-1147.

Sullivan, P. W., Morrato, E. H., Ghushchyan, V., Wyatt, H. R., & Hill, J. O. (2005). Obesity, inactivity, and the prevalence of
diabetes and diabetes-related cardiovascular comorbidities in the U.S., 2000-2002. Diabetes Care, 28(7), 1599-1603.

VanBaak, M. A. (1999). Exercise training and substrate utilisation in obesity. International Journal of Obesity, 23(3), 11-17.

Volp, A. B., & Bar-Or, O. (2003). Energy cost of walking in boys who differ in adiposity but are matched for body
mass. Medicine and Science in Sports and Exercise, 35(4), 669-674.

Wiklund, P. (2016). The role of physical activity and exercise in obesity and weight management: Time for critical
appraisal. Journal of Sport and Health Science, 5(2), 151-154.

Zolfaghari, F., Haghighi, A. H., & Hamedi Nia, M. R. (2018). The effect of two different doses of green tea on substrate
metabolism and energy expenditure before, during and after one session of aerobic exercise in overweight and
obese women. Medical Journal of Mashhad University of Medical Sciences, 61(3), 985-996. [Persian]


https://www.ncbi.nlm.nih.gov/nlmcatalog/9313169

