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The effect of eight weeks resistance training in response to PYY hormone in
nonathletic fat women
Abstract
PYY is an intestinal peptid that has a basic role in control of receiving food. However, changes of PYY after
adaptaion to resistance training has not been examined. The purpose of this research is examining of the effect
of eight weeks resistance training on PYY levels of the plasma in nonathletic fat women in the fast conditions.

For this purpose, 24 fat women with average age (33/08+2/24 year) that had not antecedent in a specific

sickness accidentally divided into experimental group (n=13) and control group (n=11). The amount of
weight, eight, percent of fat and body mass index (BMI) as primary data were measured by specific
instruments. Then, experimental group did circle training with weight and by using main muscles and
regarding excess load principle for eight weeks and 3 sessions of a week. Two procedures of blooding was
done, one was done in the morning while all subjects had not eaten anything for 12 hours and the other one
was done 48 hours after the last session of training (2cc from left forearm). The results show that resistance
training significantly changesPYY levels of experimental group (p=0/001) in compare to control group and
decreased level of this hormone in the fast conditions. This shows increased appetite and desire to eat to
compensate the amount of energy that is used during the training.

Keywords: resistance training, PY'Y3-36, receiving food, nonathletic fat women

<AVA0Y - OFrnals  jsal e 1 ghuno oduny s D4
Yazls Fo s (5580 9ted 4255 ol & bl liee & Sy oo Ol 100!
ali.ahvar@yahoo.com S :Sl csy



OhSen 5wl Lo joess

57! pd gl Lo o0iS o ias Glgie 4 YY oty
e B an (a3 Goge¥lisen )0 Npy aSauidly o
o Y20u5,5 ol o, Slee ax Sloons o il
olid Oliasd ol gl ¢ aelxdl oo cude (5550 Jolw
SL5e ol slas Slee Npy oolgil s a5 o 2o
o=l 999,50 39 el g0 NPy slawdl (YY) lo
a0 g NPy (g9, ,= YY(3-36) ooy I3 Jdo a
OY12)Cenl 13 G pan ialS

= Py wee¥Uised iy (n 5 Olsls Npy
el (@l L) S o 36 G e 5 09
23l il i g Ll (Bl 0,038 (5 Npy (05 (ke
NS EEETRE SO TER B PRUE JE gl
b 31Ol ool Gk (65,51 Slmgen 54059
Sigme by 2l 4 phiie (5))9 9 (S Sullad Ko
S sl sladaly cn e (Joine e w3 b oS S
ol o iz o (V0w valex Jlis 41, 59 Luals
o Slad Sl (S BU (Ban (65 ange Gl JS
Sl 5l plgs (oed Lol 000,57 (0 (339 (Rl g
2559 sba Cullad 50 g Letdl a4 aly la (90,90
L09) 555 by i Ll &

Al uoe (e 5o (2011) ) Sen g Jui
slaidod 31 gl o3l (s GRalS oS il s
05598 ;3 o3l slaml sl )5l o caly) (o855
3 ape ldl e Ladd g o s Ladl 4 anly sl
Cbge 058 s Jio 5 )BT aSl 23l ood by (B pae
o wah g lawgle (0559 e ollad Sl ey Ll
Lmly (90592 Jalge 13 — (o yo3 (2l (o el
ozl s (Ve DL 5 sy (1Y) clysl ay
ol dy ally 555 YY(3-36) oy e Lialsil
il 93 s (GLP-1 fl5e a5 > 53 .ol (g y0
(OF) asly oo LSy Sglitte ad b (o5

Cid gy p & (VVAY) L) Sen 5 (559,800 il
Bl 5 (ol sl eailely (L8555 G eT atan
YY Mu.lal;)u_urw_culsmjmlonY S
Aol pie ()9 Sl ped S 1 G elesl
YY oy bale g g bl S sl S,
sl g0 ol g ol YU gl Ol jod Suls g o>
OA) &yl ol ols

Sl dgazme lws o gl 30 YY oo 3590 0

dodio
2 e EMane 005555 5l (o (g Ll (S
Ol o= 1y Bl 00,5 (o0 wgme jo el ()00 sLis
Sl )9 (st S 45 05 (e oz Lo p ke
Vg9 Sl 93 JLad o Bye (8 lo (s)len
(i Gl wile) Ll (& 9 (e slon Lo
L g cgthae (g 5 5YL 09 4 (Sl (Fo¥9T5)) o)l
O SOl pas s a8 09l oo UL (oDl (39
bl Jole 93 (790) bl (o0 (B pan g (8L )0 555
9 539 9 o= Sl el pae 4 g (o ) (S
Lsly ol )2 (V5P ) 0g0d (B yme loidil 205 pue
sle e oloy!l Jwlge oy am ol Slado
Sl sy o I8 slayS5 e 5 sy 5 (SoyS
L%
U e
DBl (o (Pgey9p T (ma e LIS 0 o3l
Ol 3 95250 LS (slo s o315 4 5 wseVbgn
JESo sl oo 50 (S 9 (S S J5S (hol 55 e
o daly glo Gy 90 Sl 5l (AU (Jase sla
oYU g 4 LMl JLw )l L (6 9 (K S
g Jolss an g oot lae il o anils b g £9,80 o ge
Sl (gaysm LA i o SaS (55,31 jlimgon
P ¢ QRUSCIRSCR PR JNE U DESS JPN IS SIS
limes doil S o a8 0l 00,5 lolids 1y g
(B 2 (oo ol 1) (oo GRS (i 039 9 (B0 s13e
AR5 e Oy98 Olge 4 YY ain (lee ol 0
5 Bluyo sl rals czge (SiwFus) Ll
Gl Y& o sn YY oy (R) 063 (o0 (S yum ol
oy 50 085S g petll L (sledshos 51 aS ool (ol il
L gor9 ! (V0) 092 (oo g5 (gl olgo 2L y0 4
Ligl 1) 055 i mgaVbsnn Y2 (clo 0i S 4 wises
s YYI-36 oy Oy g0 ay 35 YY 0y .05 o
YY3- oo (V) o) og g 9> ;0 YY3-36 oy
G5 5y Ol 5l Lidl CoS e 53 (65 moe 1 36
039 9 co=yz 0995 ¢ BL s glae rals 4 ol woe ol
Sl ;L5 5l Ggey92 (V1 91) 09d (o0 mie
Sy a5 ke 50 ((NDY) Y (grme 2ty
OV 2) 098 o0 bgyye camalliel 1o (pP)
9 NPy & g, (i ;o0 (V1)) g (5 5:5



Jub e Gl U5 oYY sy (Seglie o ped alin A S0

Ah (6,055 Lialesl 59, Bas 0 -V sles 4o Lo diges
CELISA i, 5l YY sy s Lasls 6,05 ol
(USCN Life Science) SlooS <S5l oolail Ly
S 55 OF il a2 b o 535 bl
plosl a3 PIV (29,5 (9,0 Syt o pd 9 2 (s
30 g =l sle dged slass aS cl S BB L o
99 delol ;o 4 (5,85 VY 09,5 90) 004y ;a3 V& IS £9,5
Sk ws sla gl sleslatul e 4y J S 095 5l J45
Al asldS LS uegh

309 Callad SS90

0,8 a5 gl asje wSlas e lal seglae Sl yei sl
S5 s e (IRM) 0 iy 5 o S b Ceilys oo
dwlee (VAAY) L5 (g, 5l eolai ol Lo ooy
S a0 PP o b eglie Dlo yei L (YY)
Sy el g e pilie Rl jelate 4 anin 1SS
o Jlosl 09 onel s 4y Jogesl 2 gl a5 o>
o Lol Lol cyle, jalate a5 sl 553 a5 p5¥ (TF)
5 oarie LS aiie 50 0 le gogeil At IS5 S,
PSS Sa bl gomy (o8 aeliy Dud e
Soglie Dliy pai aelipy g ud (o Jlosl oz arcin
oSS e Lidew a5 S > 5o Jour b
g (o B0 Y g 1o ),S5 s il ¥ o sl alosls
(YY) ol plal

Sheglie o3 2alip ) Jguz

), g b e seslie G el JSSg

REy ool ;o b o5b gl

—

\ o s &u@audj)wwﬁ

& || 1| =

"
"

= (Sl SlsSul) oy o o aliae
¥ (Sigfan) ' 5 S

Golol Julows
5 bkl g1y (K-S)  GBgs yransl = B5,5 5015 5051 5|

3lg o eolaiwl ool (5,5l mez SleMbl 2ok & 5e5
095% Slpds i S dlaned o 0g St (905
Jiae sla 09,5 t 9031 5l g el oo ooliil 05,5
2 it slo 09,5 (oSile S aglio jslais o,

el 0050,8 oolaiwl iz sl e

U Ll i g oduzmiw |, o6 YY oy Slidss acn
VN Y) 0l 00,8 )y ) (S odled Dok oligS
olie il 8l el il S5 o oL sS lalllas
S Slleb e ) G LYY st bl
Sd d.;J..g)Lﬂ S,90 90 ;0 Lead . (Y- YY) Wil oo, jo)l38
52 50 45 0ad (o) YY w0 (o559 Sudled
el od 55 1 s pie 500 53 5 il
i St s i Sl 4 4z L. OAYYA)
755 jeie g 0gd o0 Slel YY3-36 oy b 5l YY
o e e ol jobo ar ol (b (o ed B0
Sl yod ()5l din 50 (s0gu2e sl il 5 o
an g (e A)o,ls dg25 (950l p Do aily (5555
w50 45 Slel3 Vg 5 Soglie s g e
s e A Sl g olelis 1 0 o)ls 0s>y
S 0L P YY iy 5050 gl Olinsd  (Seglie
oz b eized 5 e oo Sl 4 (5900 Sl d
@l Sl b b e glo gilem 50 5 (leys Cuenl
S s Sl gl plosle vy Wlgs oo Geios ()l
09 plaastie 5 Sleys Sl g Subs o s)len

20,8 1,8 eolanul o0

PG (09
Sl i3S b g (0,58 des O jgo @ ol iagh
5 YVIY 51 =555 Ladl gy 05 (3L a5 (5 s |
oS dilw Jlw g0 JBlas> g o0 YV/+ 5l S
s 00, L g ol A ilas jaue 5 ediie ), ol
(2 VF) aril ols g)lew dils a5 Jlo Yo=Y
JLd e Gla 0bj Olors 4 (Seglie 9 J 515 09,5 55 50
plad 59 8 b akaly (o adsl Sledbl lal .wiads i3S
L o 598 Sl (omron) (g el Jow (5505 b ol 8l
S 5 S ol )lss e g p S S ) B
dolidowyp 31 60,8 Gledbl JoSS ez (2 Jgaz)auo 5
PVEER SRS RS DS S L AU RENFIC K 9
3,8l _alos bawgs Sy a5 Cogndg aslisin ;y g PAR-Q
093] do 5l g ol JuoSS (o3 atan A jlam g LB
S5 S =S ASged S Al S5 e el
Y ol 4 e Cewd aelu oli,.i‘g.u)'] raste lawgs

09> LBl ilalaz 5l dmy G ol 385 (o (o



OhSen 5wl Lo joess

90399 YY S (29,5 (390 d—mlio ml

Olie - ol 00 &1, 2 Jgaz 10 oy do )0 Cuien
250 033l G 9 093] O e seslie (eSS
et g3l dlomsg &0 U535 5 (225 Gleps S 51 S
9 YY ain mhw oSl Jolay aloes alsg 4

LY o leds Jaaz 10 ol Jlo sme gl ol asiie

Ll 0050,8

i glaaidl g gl

9 7 9=ey®  BML g« o (oL ¥ Jguz 50
S JSSgp aie A5l 9 S8 YY oty 9e)90
Ol gl ¢ o el piie aae Ll o ¢ Col ouls &l
el gheglie (o3 4 YY Oy (5090 ks 0l
Mo =re Dglds 5 (990 () (2LSU Zolaw alS
e 9 90,5 (25 5 5SS 095 (e (P=0/001)
09,5 4 Lo (Sagliie 09,5 1)j9 10 )1 (e ralS
(24) (p=0/000) w04 sl |y JyuS

andllas 3)50 sloog S po ()bl glo aslis ¥ Jgu

) o s oog)S R
P t o33l o o33! G ] 65 o3l Lasls
=
YIVELYYIYY Jys age) o oS
Y/ YLYY/- A seslie
VOFLA /Y VIVALA- oY Jyus
“Jeey | FAR¥ ke) 35 (Sl
V/¥orvavs AVEREYNY/2Y gl
Y/FViv.ay AVZNEESVION Jrs BMI ;. Silos
dleeN | EIYVA
/Yy F/VVixyja- (seslis Ke/M
\AREE J 70 Y/VAryy Ve Jys oy (Sl
AT B L o
VIVOLyY/. Y V& exyy/ey eslie =z
TA/0 £V ADIOA FYIFO£V AT Jys YY sy onSibes
ey | OFXCF &
£5/-9£) - /F* FY/00=) A5/ seslie (pg/ml)

il oo &8l1 e Bl il £ L Slio & jgo 4 o o0lo @ i
p=0/001 J,iiS 09,5 dy Camnd loline glasss

Jits slag St 303l Lagi J 535 (0528 09,5 PYY (59058 sl (eSilee Jol5 alia ¥ Jgur

PYY oy mh . 50e Jolas

(Mgl G 9 033! o

YY o Sle sl sy,

AFINE

ofe e AZARRE

ARIINACR VAN

903! o
F51- a1 - q/Fa

s

O925) Gt

<1AA

FYFOEVAFIYY

903! o
Ya/0+£YAD/OA

s

O925) Gt




Jub e Gl U5 oYY sy (Seglie o ped alin A S0

=ty OMHlae 4 ool s (V6 - ) o) )LSen
3 os g S5 039, K sla Jsbo J o5 55585 &
B Slye i uly 55 el b5 Ko e
o YY(3-36) ain (il — 095 (o0 651
2995 (50 el gl 4 polie 5 Bl ol 3l yo SHS S o8
e Sl Galidl 3o )b 5l (Shogldlo o o et
Saled 5o (BL)s e (e ol g (6 sla ailis
9990 (oo ME Camgyme 5l 2l )5 LB 4 e
ATT) 0l (el sy (e e 4 (g R (0
S9y 4= Crymed Sl aszdl o (Ve 2 9) ol )Sen 9 S5
I8 o a5 £ Sl 4213 59 3k s
e Syl sy (S Bl 5 sl el
s3b 4 g e I o SOl dilris pgo 09
Q) 4k e e ) S

Wilbeo B as a2 o s ol Olibon gl
59 L 0,8 5L 9,50 5 100 5l S i e
Sl ig any Je alS ay GLLS SaS 5 050 (o
Eripn ol s (i i | Lol b QIS o
Oojlocts Jpoz) il YY iy mhos jzals’ a5 o
c2A)d50 0 Ao 0dsg (13,65 4 e Slli8l Eely

Ao gy o (OYAY) hlSen § (o K,

clbale o geglie (p s 51,1005, (Lgmiils (s,
Cedled dud> G as wis,S samlice |y Lol YY ooy

olydl ccell ARM A ) YU wads b geglin 5359
Sad b a Sl 5o ol Lodb YY aus polie ol
s polie (IRM 720) lawgin g IRM 7.0+) ol
Gt dax>l L (Y9)04 loline (Jg a8l iul381 YY

e g, 99 ST aslie o (WYAY) o) Ko 4 pode
Ol 7= iy L (Geliiwsl (o3 5 (55l92 (2915 (599
ol Ay Camad 439 b golisiwl (a3 il o Lo
Soliae malS ceel aS cux ol 5l sjlse osls (g0
S 90 ;0 sle 4l b yol> gudiss 5l ool Casy
30 Ole oo |y B pl azgi o jlai Slgen j953
Sl g S o Wld g Jol Budzs o o gl ads S
adly (LS Oldllas 1251 500,85 (le pod Budod ) (o3
= ey Cedlad Dok aily ST @ s gog0xe sl

Lg‘)_’ )_.alD- d_,_n}u g 0l 3 YY(3-36) d.u_..:

G5 Az g Sy
Soglie G yed atid A L5 oy p Ghagh (ol 5l Saa
8 3z 05 2 YY s (9ey90 (olewdh mhan
o=l oldllas 51 (gl sl adly (95T g Jlud
00,5 WYY oy 5 lie a5 Wl asils o ST @SS
slael ol el wad awd> G 00 cou Wiy oo
IS YY(3-36) oy o5 b 4 VY auig oolsils
9 1opls Ghagin abl (oo leidl )5S 50 o (oA
Sy ol a4 sy gl axdllae sl (Y2 2) o San
5 a3l YY(3-36) sy (69 cripmod pdds dul>
ORIl o S B jobo dan daal (n yeS a5 Sls ol
Ol Geizmed 9h (o0 593 YY(3-36) oty polis
039) Hg—oy9% 2 45 WS (o0 prhae |y Jleil (nl BedoS
Db 93 4 fwly y0 093 B (o> S sl
2 Solite slo (i Conl (e g Sl o el il
J=B el sl adls op yed 5l (232 635 s
2 dlie ple oad Qi (655 Gl )0 sl ala>de
Al odline col il dda b agalds ¢ Jawgio dud> 40
Og o Line (1 yod Calizes Sl 90 oy il ol L
0%

3 ol Gadon b gl Cnl o D9l (n 5 Lo
30 Sl il Lo g logss 3z 09 (gl dud> ST
o G8309 S5 (o p 4 pol Guiod &S
090592 ledl gl o (Saglie o ol dlhe Cuia
(2011) ) LSam 5 il ol aisls y YY wuig
Sl Do sl 5 lite 555 (slo Sallsd sl
a5 ire Jolws alzwl ol cdlate 5 (653l 4o
Eomy py odhe. (WV)asS o SaS 339 olS | Lais
259 sla <l 156 Bl oo 55T 4 s S
Lsly (ml 50005 ©)90 (o) 2 188 8L ,0 5 Loidl 5
Sl Gl 8l as conl ails 8929 SIS pl dden
ol 4 Sl (Sen (8559 la Clad plSia (s
@l € osd pmie ol 5l ey (8L glie
cdld ST o e e lis anwey ol o Sladsy
ol cage s el ) (8L s slde (28555 e
Pl (Bras 555 Jol5 ol jshare 4 (L0 lae
ol Lts Sliiod S opdle dy (Y9)o5 sad Copllad
Wy b lawgio ad b o35, slo codled 5 g ol
95 AS(TB20) 093 (o Jol> Lol )3 (Bgo 095



OhSen 5wl Lo joess

9- Keisuke S, Katherine A, James S, Joyceline C
and Stephen R(2010).”The role of gut hormones
and the hypothalamus in appetite Regulation”.
Endocrine Journal , vol 57 (5) , pp: 359-72.

10-Morinigo R, Moize V, Musri M, Lacy A.M,
Navarro S, Marin J.(2006) .”Glucagon-like
peptide-1, peptideY'Y, hunger, and satiety after
gastric bypass surgery in norbidly obese
subjects” . Journal of Clinical Endocrinology and
metabolism, vpl91,pp:1735-40 .

11-Batterham R., Cowley M, Small C, Herzog H,

Cohen M, Dakin C (2002) .”Gut hormone sy

YY(3-36) physiologically inhibits food intake”.
Nature, vol418,pp:650-654.

12-Nguyen, Amy Da, Herberta, b, sainsbury,
Amandaa, ¢, (201Y), Neuropeptide Y and peptide

YY: important regulators of energy metabolism ,
J, current opinion in Endocrinology , Diabetes &
obesity . 1-p 56-60.

13-Zhou, J. Roy, J. Martin, Richaral, T. Tulley,
Anne M, Raggio, Kathleen, L, et al, (2008),
Dietary resistant starch upergulates total GLP-1
and Ryy in a sustained day-long manner through
fermentation in rodents, J physiol Endocrinol
Metab.

14-Yaueda, sh, Yoshikawa, T. Katsura, Y . usul, T .
Fujimoto, sh, (2009), “Comparable effects of
moderate intensity exercise on changes in
anorectic gut hormone levels and energy intake
to high intensity exercise”. , J, Endocrinology ,
203,357-364.

Gote ¢ S Cmgs adly pllp e (SHs 2)0
US ool 5k ¢ e Sl s3dsn b « VFYY)

VOV o e San 9 Ghgel (S S
16-Inui, Akio,(2004),” Ghrelin,appetitle,and gastric
motility the emerging role of the stomach as an
endocrine organ . the faseb journal,439-456.
17-Stensel D (2011).” Exercise, Appetite-Regulating
Hormones: Implications for Food Intake and
Weight Control “ . Ann Nutr Metab, vol 57
(suppl2) pp:36-42.

L el 5 dgemme (K355 Jlax olisl (539,98 Mo -1 A
= )39 el aiae Cule JLOYAY) L LS, desre
s uluSYYY oo cbile g 6w bl

& i 5l eailaly (g0 5 (Sl Jg 3 )sS

NANE Clrasls 8 s 5Ls o059 pole
19-Terry E, Jone J, P, Brophy M (2009). “ Long-
term  Exercise Training in  overweight
Adolescents Improves Plasma Peptide YY and
Resistin” . Obesity vol 17, pp: 1189-1195.
20-Cheng M , Bushnell D , Cannon D et al (2009) .
“Appetite regulation via exercise pior or
subsequent to high-fat meal consumption® .

Appetite ; vol 2 : pp: 193-198.

T 9y = geslie Dl ped 13U oy b sl
cle a8l og aan A Jlaw YY(3-36) oy 90,80
2 5 b sa> B g aline (Sl sLbsS gl o
b &0 0l dezrgh ol oo (olitul (2 ped b Ayl
oS b oad B (6551 S Gl @ Ul (o0
Ol (oo A s e Se 0 9 09ed e (Seglie
2 S YY iy s 805 0 e 05 S
o @D 5 GRIBIL b e ) leidl (a8l ass
Yiaio! o Lo Sl glid sdey Sy SouiS

(Y)00,5 (59 paolS caels Wilgs oo

—

. Peptide tYrosin — tYrosin (PYY)
. Neuropeptide Y .

U =

. glucagon-like peptide -1

b Codled £g,5 i g0 glie 059 dnliiony F
. (EAT-26)Garner ,Olmstead & Boher
. Hack Squat
. Leg Curl
. Glucose-Dependent Insulin tropic polypeptide

o 3 O\

sl 9 &l

1- Cooperg,Watras A ,Paton C , Wegner H, Adams
A, Schoeller A (2010).” Impact of exercise and
dietary fatty acid composition from a high-fat
diet on markers of hunger and satiety ““ . Appetite
doi : vol 10 ,pp: 312-19.

2- Marianne T . Neary , R . (2009) . “Peptide YY:
Food for thought “ . Physiology &behavior vol
97 pp:616-619.

3- Uma B, Vinay K , Naresh K , Bibhu P (2011) .
The effect of high-fat diet-induced obesity on
cardiovascular toxicity in wistar albino rats .”
Hum Exp Toxicol vol 30 . pp : 1313 -321.

4- Krauss, R . M. Winston, M . Flecher. B. J .
Grundy, S. M. (1998). “ Obesityimpact on
cardiovascular disease . Circulation, 98: 10-16.

5- Druce M, Smal C, Bloom S.(2004).
Minirebiew.” Gut peptides regulating satiety .
Endocrinology, vol 145, pp: 2660-65.

5 09 ¢ OVA) cnjr b momdo e oLl =7
OERERRRD DEZIg-x NIV 0 LR VI DNV VNS

ol S35 VYD) 01558 ol ysalsy SV =Y

(AF-90) o e degs olSisls ol jlacsl ¢ oo3 59

8- Baskin D., Figlevicz L. D., Seeley R.J.,Woods
S.C.,Eorte D.,Jr., Schwartz, M.W(1999). “Insulin
and leptin.Dual adiposity signals to the brain for

the regulation Of food intake and body weight « .
Brain Research , vol 848,pp:114-123.



Jub e Gl U5 oYY sy (Seglie o ped alin A S0

21-Broom D,Batterham R ,King J (2009).”
Influence of resistance and aerobic exercise on
hunger ,circulating levels of acylated ghrelin, and
peptide YY in healthy males “. Am J Physiol
Regul Integr Comp Physiol ; vol 296pp:29-35.

22-Kelly K, Brooks L. Solomon T(2009). “ The
glucose-dependent insulin tropic polypeptide and
glucose-stimulated insulin response to exercise
training and diet in obesity”. Am J Physiol
Endocrinol Metal; vol 296pp:1269-1274.

23- fatouros, 1.G. Tournis, A.Z.at. el, (2009),
“Leptin and  Adiponectin  Responses in
overweight In active Elderly following
Resistance Training and Detraining are intensity
related, J, Clinical Endocirn ology 8 Metabolism,
90:5970-5977.

o3 0ga s 55 5L (VA% ) asmas o LY

0L YY sty )98 Gy (Shaglie 5 (ol

el o aily ¢ ol )l ol )l aals LL. Jled 8 5l

VYY) g PV = 0F) 5 (WY-Y) clris o)l g5 598

25 -King NA(1999) . “What processes are involved
in the appette response to Moderate increases in
exercise-induced energy expenditure?” Proc Nutr
Soc ;vol58(1) pp:107-13.

26-Testerterp MS, Verwegen C, Ijedema M, et
al.(1997).” Acute effects of exercise or sauna on
appetite in obese and nnonobese men” . Physiol
Behave, vol 62(6)pp:1345-54.

27-King, N. A. Caudwell, P. Hopkins, M. Stubbs,
J.R.Naslund,E. Blundell, J. E, (2009) ,”
Dualprocess action of exercise on appetite
control : increase in orexigenic drive but
improvement in meal- induced satiety, J,
American Society for Nutrition , 90: 921-7.

28-Whybrow S, Hughes D A, Ritz P, Johnstone
AM, Horgan GW, King N, et al .(2008) The
effect of an incremental increase in exercise on
appelite, eating behaviour and energy balance in
lean men and women feeding ad libitum. Br J
Nutr 100(5) : 1109-1115.PMID: 18377694

Sz 5 ezl aabls onld K, (s VA
clale p geglie ol ey JILOYAY) Ll sold
gty yo Lomdl YY sy 5 05 Loy
Slxinolo b Jusd 5l (g pole 42,85 18859
YY Y-

ol Hest g (005 el puie gee -V
93 (=3 ) 99 Sl )T awlie (1TAY)
Olee = a5is L (geliinl (n o3 5 S5l (220l
3y pole 4 i yse LSl (glls s e yo Lyl
YFTE Sloriols b o 5L



