monthly

Sreo! lis FF G rTe sladadom 0 o lad V) 650 NI Slse ol (S p ple olStils ( S35y 0uSitils alao Il ”\/”

S 035 93 33 el (3l 5 Ol pundS (G55 iy (390598 151 dunns o

Gglite 4559 Collad dunds S Jlodey

VAT <y st TRVAYTY s s ot e.\&
s (S A3l e 00 G5 s Al e B ae 5500 5 (i) (BLos e s 5 4
ol Gl 35 o s e Ay Dgay 8 o yi O sl Olse 5 S e 5L | ezl (Acylated Ghrelin)
33 L3 e Ol mils Ay Ogaysm 5 il Gl Jeml 0 S (a5 odul 3 lacdd b osline 5555 b ol
RS e VS (I S PR PR P Ey)

S gy 318 33 03,8 5 (MVAAE /AT kg/m' Oy o35 Gastls i (25 slud) SG o35 53 58 e A
(B ran O3 S| ST dsy3 Ar 5 Ve O sl slacods L (FP/AYEY /YO kg/m' Oy o35 astll
Olgea) od5s5 Callad 51 I3 0t Sladiped 93 05 S5150 (55 4 53 5 emgde Vs ol o e
(C3l3b o, pLS@) VYo 520 0 55 55 5 (3555 Slad o) ()8 e o S5l ey (ol il uslie
R ‘5)576*’-

sk st OLL s s il el ey S 0 s (K S Ol sl dend (IS Llently slaclle laasil
Wos S s (ol sme SNl Sy (P=2/00Y 5 P=2/0rA i) 5 FeS Sl palis 4 ol (b e
3l ay ol (5l amn sbar g3l OLL L3 5 Sl il e S 53 s Ay e alendly il 54
wepdleas sy Laey S o (Sols grs Ol 5 (P=2/00 93058 s P=1/0\Y oy 8) 550 5k | il
WS 3 g a})fp,n).al.mﬁé:.aru @Mﬁjck.—zﬁéuamé)bﬁ@}w

A0 O cilzes glacds & SlasS gla 2STs Bl o3, 53 53 3,3l S sl oyl baanl opl g S umm

38 B 5 a5 5 05 GalS el el SO b 6l Al e oS

B OLsd iy O gl Gl el (1 S tlds” ilals

@ijub)\cgucﬁﬁomﬂoi&)}bqééﬁa

T

Srs 3l

i oSS ¢ i G T 05,5

Ol Ol

*
s o8 (gal5T OLLst Ol g5 1 shame 0k 55

VEOAMMAZAY @ 20 ¢ iliian 5 S o
STVEEVPOVOY- il

E-mail: gholipour@sharif.ir

PRV

&:ﬁj_fj&l_wt..i\‘\‘\‘\ Jw s "’Jjgr‘;'-“"-:“) O 5—s y 4o oot 5 4Bl (il esladl S b i dS ans L 5y Sl ¢
Lol YA) Gl ity Ogas 38 S o S Cd sal (Ghrelin) labon L cmul i 55 3550 olam G Ol o 3550 aSOT

338 oo hnd o Aol S Lo 5 0T et oSS S (i Lo Ol 5 53 £ Sobs G b Glaslen oo 6,500

e 5 Ol e 5 ke =0 Ao Sl Sl b ol Sl e i Slhcss o 035 SSes Sk 5l sl e

b}_ijGb;d};dw&}j\“)&y)}lﬁc;;&iﬁ;6\ﬁ r.sjlsjljé(v_érméjf\)exiqyéj}lj(@éliﬁéjjﬂ)

FI9L I 0 0,lais V) 0,38 ) PV Sl po oy lod iy pale olCils s Kty oaSCiils aloeo


www.SID.ir

Y ol 00y 59 o Slofeea] oS S 5 (55 cuillai

L e (St S cbile 3 Ol 5 SOl e g s
Sl 33 s ea Ady Oga) 58 = 5 Vasls 00 035 52 D s
L s Sl el oS o paseie il e Ol
Sl il sl bl s elie sl glacia
55 osline gla 2Ty Esl (Bl Ol sl LT 5 dsb axils
355 0 LT glgzdl 5 s el 0 S
slacble ol L b m;;;mws@uw s axg b
5353 S S B3 (S S Ulpee 5 s ol 8y O5m5 90
e Sl G ol s oS i ) Bl Soslise s
Olen 5 s el 0 ;8 iy Osnysm laclale ol 5 Ol e
Lol s 55 Sl Sl e 5 oK ol Bl pl (S S
5ol el (S sy Oangn S 3 S 5 ey il
A s s (Bl il o glan LS oS 13 (Sl S Ol
Ul sze) ool b glacmdd b oslas 2505 Sl and> S

A ol Ol Sl (Wld o 8 sba

won Q:‘JJ

53 1l 48 WU b VASYY Gl 3 e 0L pmeils (Ol ol
ol xS i oLST S bay s s £ 3oy
—B s STl Ol able (G 05 el Glanar
o sl il ol Jees (B0 S (S e
3 Laesls sl 35y G 3 28,0l alas 3, Kew 028
bt s 8 1S 22081 8 Sl 0T el 51 b
5ol bl s o bl o 51 s S (sl mer
solas 7 b L ol G 5o (oS webcols) a5l e
&lsls aS (Counterbalanced-randomized design) ol Jslxze
WAL Jlw 53 s asimy 5 G (65555 anaS 5l o
(Body Mass b o355 Lasls ulul p ba 35030 .5 gas &S L5
o3, Bla sl ey S L0 ol g 2 055 5 4 Index, BMI)
3303, Blrtpsn s S 5 i i sl 5 T-T0 L BMI L S

(G gy slawiay s TO-¥e o BMI
L olamlesl 53 g 5l day b B3 5050 ¢ Sledia O ge30 3

Lo Sis 5 4l S8 Uil 03 85155 655 053 05

Tehran Univ Med J (TUMJ) 2013 August;71(5):330-9

http://tumj.tums.ac.ir

33 C;‘ s Growth Hormone Secretagogue Receptors (GHS-Rs)

1 Ll 5 eals Gl 15 108 G me S ol (5550 b gt
Pt e oS OF ) ey 5l e SIS OF il 5 taS e sl
5 (Acylated Ghrelin) s ls Jul <y 5oy (0 s 52
oS sl el plolis 0 5 S 55 (Des-acyl Ghrelin) oo
S 3 5d e S (Total Ghrelin) oG (S Wl 45 sazes 4
Vol 58l s el S 4 A, Dpesm SESTs s el
25 s 5 035 13 el S (6 pen lad L Ol s
53 S bl bl (o 5l ansdS sl 108 Ll
335 S5 3,380 Ly ali 55 0T 0130 5 il o L2018 Bl 130
4 035 SRS Sl xS pletl e lale el oS ak
Shdns Gl S ks o5 (6 pms il 3 aeb s
) 05 3oms GuiS o bl S sboas 5035 42 1,00 03 ShalS
Cals e S
53 e s So Olgmean s cdled S0s G b

S S B alS el 1l e b e (6551 Sl
NS JE N PSSP SPRUIN P E U RS FRF
AU Gl 3505 el ads oS LS 21 Slalas
S e Sl apms LT el o S bty Bl
(Ui cpl 5 53 b ol b el SIS 30 Lzl s feol
B Slia s e a3 S 13 6, Se3lhl 5 e ol RS
sl K S Ol 5 sl ool 8 e &S il als OLES
il glacad b Ol Sl g D ol 5,5 5 Wl
TP el
3l (K S Olgpe 5 b ol (S 6 sls 0L Lo Sk

O ST S IV o 53 013 8015 555 sz oK (Gl
LS T 5l ey ol 55 B 28l ol 5 358 0 S e s
Jpam S0k b ey Goimd G155 7ol o aalsl ol e
wder Vs e 05S] SIas T8 Sad L plie ams
ety cble Sulssl Gely LS cua L La5,s b

¥ Y

. . . . YEYO o, ..
UPIVA S A pdn o) O e R Sy Aoy O30 5B
23 ol s S e e L 0 s 8w 8 e sk

oLl €l>r_:‘ él% J‘J.é‘ S L@,.; L Qu.;.s;ﬁ W.J)'.L‘a L;.“Jl}) ‘LS":;).)J


www.SID.ir

OLlEes 4 s B s Yy

a3 S 03,5 53 a i ol yasl 5 oSl
S sss cmis dob U ol el Slacda s o3l ol 2l
0033 el 53 U At wisl L g ga3l 51 plnil Sas
10 el Sl s 5 Wil S 50S OB LS G
ek 5 iyl (gl35 5 (S a5 (ol 05a5T
YR LVF Slela o o3l Colu VY L s sy 5T 0 ges
Sl ol s O 0d i Wad ol LT s
(Catheter) 5LS su_e S A e el 53 350 5lome O el
o315 51,3 o 53bsl= S jelew 05,5 (NovaFlon, 45 mm, Medikit)
ez St 055 (680500 ol B s s ge 3T s S
ey col

(303 b g Ban sl ad3s w3l AO Csla s
Qe Sl 53 (o A 4 SIS G5 b5l ol mal 055 6 ges
(Treadmill 01> S5l 55 S5 = wslize DAy ss ISy G sl3l
slg= > I, EXCITE Run 900, Technogym Co., Cesena, Italy)
SEJO Ll B e 03eS] 4 Oy S eSS L8
ez VO Ol S Sa (B pae DS S TAY 5 Ve
sy il | adds 5

lie Sl S L 508 Gasasl a0 0l
S5 s Sk S 03,5005 S e 05 8 035 e
QS C)J_A)Q.l_.il_zks)ljr_?w-ﬁ(:w‘)",\x{.)q_:;&
oS el 5s ey LS ww w s amiggl p OB S5 e
33 05 slads sad 53,5 Lgs 055 gad 4l OSGI b il s
3Uie Olgean =10 aids) wies I 3 0se3l g8 sl
13 50055 655 03 plKas GlS em o 5l dmy 5 (L] 2
OF 3 g B3 VYo 570 00 omea 5 (FF Y)Y 00 565)
5p92 (Jsl ad> o 3 S4) (Recovery period) sl o3 53
(LS ez o LSl s e dlea 4wl Sl s (o
e 5 sl sen S BlE (o Sl cgr K0 05 Ymil
Tl g bl Sl D sk 2y S Siles
ilesl e 3 (5l el S 0gasT Sldr ol s
il AT oley cnsdS 5l La ooyl a3 acils Ll 3
el 53 L gnga T A (6 Se3ll a5 ol

S0 S hses a0l 53 5 Bkile U kb 0051 Slud

Loy 25 oy ol ol 5 S s Jol (S a5y ,50
(CE1020 Harpenden Skinfold Caliper, Baty LS 3l osler ]
e Lus R ¢S s 4=Las > International, UK)
SV kg e 8 L O3 e Shesleul Ly +/) em
(Digital medical weighing scale, Seca GmbH & Co.  Jliz=s
5l s 0355 el 5 (5,80 31U KG. Hamburg, Germany)
dns s 93l sl ety B m e 4 O 055 p S LS e
O3S ASI) (558 = 8 (Solal Gladie 05051 ol
SS o3l 5 015 S5l 55 (555 O ss a5 a3 53T (b e
(COSMED quark b2, L83 0t S Ly il slas
3l d e oS s b0l 5,52 COSMED, Rome, Italy)
o palie O pasl s 8 813 e s se ceslizal s
(T37, Polar Electro, <3 gl ;5 5 (kS uiS) b e O5enS|
QIS yad i 5alS S 4 Ol g Jladl el g4 Finland)
RORINN I SN

S NS0 e S sl s S Sl
S 0D 5o ‘uu;;,_,,ﬂ M= | gba Tl ol el oS
sber Jslws (LS o L L) (a5 io <ol ) Ol Sl 5
;&Ls\_i:ézyj_a)ljrqw4w .JJ.)JS_}L.GTC,&L»_)zJ.ZA)l;S
gl SV el sl (S e B sl 5s e lS
(e QeS| o QUL (B pae 05T Sl 4 Ok
sl bt e 3l byt 53 Seall 53y 5 e il i e
Dl s Sole 48l by s s S e sl

oS I35 S =Y iy b5 Ol 4y Oy )
Ol =Y 5 V/V 31,5 s (Respiratory Exchange Ratio, RER)
S ladati 10 wlide 31 Y LA liiews ol bl (2D
50l S0 slacs o bl s e (15 point Borg scale)
O S5 aslas Sl eslizal b 5 s s Olonas by o 0505 | o
O ST Sl = YAy 57 Ve 50 J0 L bl glacs, o
Acles LI Al L;:J}_A)'T_)_A Sl Al b (b s
At Lol DLS e a by e SOk S e 6l e
Gla o sasl a5l 3l Oliabl g Cogmras (F0) IS5, ol
D e 3 5e iy (15 Sl Oy g3 oK oS 250

5 Sl Ssasl 53 iy Sl Sl Gl shien (23 S

FI9 G PF i o,lais V1 0,900 ) FUF s e ild oK pale olCiils o sy ouSCiils aloeo


www.SID.ir

Y ol 00y 59 o Slofeea] oS S 5 (55 cuillai

b il sl 8 S 0500 BV alie ol
sdalwsay pslie 5 Ko S Olses 5 ls el 0 S (i) Og0 ) 0
4 e s eslit il Paired t-test 1oy S s gl p Osesl OLL s
(ANOVA with Repeated- s (slacg So3l00 L bl s
Ol s Sl s (6l 85,8 o D) & ga30  slated, measures)
Jsb 53 emody o 5 Aty O5m0 58 b el 08 (S S
Oyadl o paio Gl 53 5 b S 1,5 eslinad 350 0 gl Olej
(Post-hoc 5,80 gy sleslaal U i glaanslie odas
by ek (gl (pairwise comparisons, Bonferroni method)
= Sl eds = ol e ;5—“);[)2—3 S C I WA o0
3lie ol el s 5 Sl s 5 O3 Usb s Ll
T gl o< /0 s Dl s 05l weliis Se Il
Gl £l o mli A3 w8 S i 53 Dol e
I R P N - S I VIS U P IS RV P I

A el

Ladl
lomo st ay by e ralide 1 (S e 5 5T gl la]
534S 503 QLS s Ll 0l 03,51 ) sk 53 S e 538
3055 S L33 larome DU 0355 Lals (55 8 Ll ey S

() Jador) a3y ga b (solsggns GO O o

D53 D aSOT a5 b5 Sl Silwe 5 s
A Gl 3 a B ae O5eST ST bl OB S0l s
sdei b il Sl el a8 § b s 0LSG ey S 5o
M ) B g (Gl pme Ml 53 5 G0y S by
S Coul 01,80k bt nl (oo YAQYRPR/YE 5 YVASEYAN S
03,5 53 L 03 a e (655 4zt 53 5 ekdiplnl LIS
I 3y (gl me sl

DS e Sl ol slie e b e S
O vae /¥Y 5 O/FVE Y (5 Sa) 93 5 S s, S Sl o
(P=2/AY ) A sy (65l e DS (J;:Sdlf,p/rjfjﬁﬁ
A5 P=VPA) O el &S ls Ol uilols s s O se5]
oS mleaty ke (gl ((P=2/00) Olss p Osesl Lulize

Tehran Univ Med J (TUMJ) 2013 August;71(5):330-9

http://tumj.tums.ac.ir

L (S o S S ol i) 55 gzl B s axal = a0l
(Visual (g e oo V0o s (ols olidecSy (555 O30l

L. TYSY

Al jesi . analogue scales)
LV e 5T GilasT e Ay Opasn 5 Sl Joul d S
RD194062400R, BioVender- Laboratorni medicina, ——J 54;)
a.s.,, CAN-GH-4070, Diagnostics Biochem, Canada Inc)
o ) S s e 5 sladisel L Lid (g Sl
e IO sLadld 0555 S5 Ak s Sl Joul S
[NV P WS S 4+ p-hydroxymercuribenzoic acid s EDTA
L aids )+ Sdnasy 055 (Sladi god S 5l Sl oalsey
bl s e GBI glad J 055 wids 3 ss YO
(e L 505 i3 GLSIVM HCL 25 Seo Ve v 01 51 2 s
oLSOT s iy Bl 4B 53 55 YO+ Ly adds oy ey
—o 3B gl s Mz GlOSTo sladd ) 0555 0 b S (55!
G LS (5l3a 5 =Y °C L oyl s Sl el 0 S 68
ST 055 (K3 0 Slakigad Ay Dgey 58 (5 S o3I
Sl edalnsay A ‘5)}1@.? (s3lixl sdiSJled (g sime
0553 4 calds 53 55 YOy 5o azds Vv Dodeay add god 5 gty 5l
ol 3 (g Sesluil Cgr =Yr °C 3 5 it |y (Lad
Lo Ssles 5 sl sen ool glackle il g e
(KX-21 b0 g5 odsiSay o HLSs 55 o8 3 esliz il
Jsweay A a5 Hematology Analyzer, Sysmex Inc., Japan)
o3l m a bg e 055 ek gl (g3l 0553 Sl i Bl
(Coefficient x5 o b . S 51 3 (6 So5ILl 5,4 Oleson
20 XS Ls ) G0y 5 EIV s Jewl o S variation)
5 ap 3y5a VP ol s SPSS isle 5 Sl eslizal L Lassls
(Area Under the e ;5 Comlas palie .23 S 515 Lo
Olynds by o 0303l 0,53 JS s & 4> 5 L Curve, AUC)
03 ks Osepsn 5 b Jen] S pledl slachle 5 (S S
OeemS Gl A wle a 8553 068 leslin il b oley ol
(S Al S S 4 b i 5o 85 e S
5 Slas Al a3 (S S Oln 5 ol ol Sty 05550
Sl e i by e sddaile pove ) Gl ol oS eR
e S oslezwl Independent t-test | ‘Qyﬂ o595 JS 55 G4


www.SID.ir

OLlEes 4 s B s Yy

a}ﬁjbwau)u‘}h‘;}u:\ J}A’

P Yo £ Vs S
«/VAY AREVia% YV£)V/Y
VAR \Ve/ote/o¥ \WWO/AQE/+Y
*a/e\Y \ o VIOYEV/OY 42/¥0+¥/Y0
*FP<a/vand Y2/a¥£Y/Y0 YA/VA£/QY
* /g VYV/OEA/YY \ P/VOEY/YY
VAR A V\V/IYPEAN/Y P VYV V/FALEY/YA
VY \VAREIVA R LAY EIVEIN
* 0 /aYA Yo /s ALO/AY YY/A8LY/AY
+/VVY¥ AR/ ES VAR YY/VY£Y/40

e S

(D)

(cm) 43

(kg) 055

(kg/m") 0 035 asls
(cm) oS 543

(em) by 593

(WHR) s & 505 535 Sl
(kg) O% (2 O35

(/Kg/ai3s) b e OS] jS1A>

hy b U3 s sbas 03T OLL 3 65, 53 8 s OF Ol
Glacolas (P=1/0vA o5, S 55 ;0) 35 505 ol mul olis
2 S e SN bl lateas g3l a3 IS s ot
) Slaclacs slie 3 S 15 eslinal 5,50 5 nnloes
fo ) s ool IS A b ye 53 5 S lmey S
5 (ids o nd ool p S50 YVAFARYY/NA 5 OFV/ET4Y2/7Y
SN o3 b LB plas 3 0T pleudly Sl pomes
S DS 48 5 OF sdeasOLiS ol B (5l nn
Lzl oa b (6ls e sl (05031 dgb 53 68 53 A Ll el
() s 5ed)
35S 05,8 (N S ol Ol G 1 (Ko S Ol
oI5 smme Sl (Asmly O/ VYV 5 F/AVE VY s Sasy)
oS sl Olas bl o @ sa OgesT (P=4 /0 F) B 3 s
Gl (P=2/200) Olsy 1 S5a3l Jlie J1 5 (P=4/0AV) 0505
P/ v 0) 55 U s by L 5 b (Ko S Ol
W3l A 53 05,8 53 (S S Olsse Sl oS e ey
Gol3 me Sl 05,8 53 s 53 Sk cpl Js 2l me
Do pin Ra e s 5 5 8 53 (Ko S Ol 23l
W5k ey 53 Gl e e 5 Ay 5 JBla YA s
3lie G 03T OLL 3 05,8 53 8 4 b se O Ol ee

(P=+/02Y 055 53 ,a) ;ﬁ);‘,sk_;)\;f'mubp (el

A0S s s Sl il e Slaa il ks O pamas Laesls

A ey 5

q e TS
, %\\ o5 s b
i ]
jﬁ v \‘T\\\\ k *
' R o
4 e N AT 4
M, A i - T«'
s T ;
_‘\:; v - ‘1:/’

v )
1Y
|

.
-18 \ Ty )
(adds) Olaj

‘_dln_-«}\ﬁ ‘5\_&(;_2.1.'5 6‘ﬁ )L_.'Mgs\.h;'- :i:o.:f;\:.d SHeeh Laesls 2\ J‘b}»ﬁ

byji Sld> s P ﬁ";‘,é)|é‘h~ﬂ‘ uzl)f
O e 53 0ss 5l e (S lates) 2555 <l Fars SIS sl slis
Ll e Ot * (s flates) 3L 5L 683 s OF 5l dag 423580 580 X

(P<e/20) gl mul 5i5lae

ol (P /e 0) 1l o 3l slols Olas s 5 03 3 o ls uwl
Gbls 03T Jsb 53 0,8 93 4l el S 48 sls 0L b
2y Solamne oS D s ea g Sl Dl kS
JE w55 55 ;a5 s feal 0,8 Sl chle sl
4S5y s ey 255 Pl TAY 55 5 C8L eSOl

O emdls Gl 35k esss 3 s s Sdled slad Sl sy

FI9 G PF i o,lais V1 0,900 ) FUF s e ild oK pale olCiils o sy ouSCiils aloeo


www.SID.ir

YYO Sl 00y 5 o Slofoea oS S 5 (b5 cuillai

s v
oy, 8
4 L. oS5 gas Oy :
N
=)
T
3o
a
% oy |
%
S

-1b 1. Yy ™ Y¢ &5 % \os
(azds) Oy
e slac ble ol o Hlaeglas iuci'\:“ gt Wasls ¥ Hls gal
Ol Sldr 53 (25 05 8 53 by Dges 8
)ls(g.’?wﬁjé O g3 Sl day (S lat) 5555 ol @J"Z)UJ sl slie
Ll e OBt ¥ (b Lt ) C5L5L 0555 50 0T 5l das ai3s Q0 580 X

(P<+/+0) sl aslie

) Ay Dgann a by 53 5 S slaes S o
5 (B oo ) ool p S S YVONAEYYIO 5 ¥VV/De18/ 7
Ogasl 0y55 Jpb bLE plos oo ol plewdly slaclale R
A L D098 Ol kS 4 5 O sdiasolis =l S 3

(Yl )‘J}aj) J.J.&\Ju‘,.abd)b&du CJ}UJ cd)ﬂ)“ J)b).: é}ﬁj)

o
Ol i aS Gl g sl ol s s se Sl sl

03, 53 L a3l s (S S ey S5 Jenl (IS ) 05050
e slite glacdd b 35,5 Sl Sl w5 pKa | Sl
Ol s 4 S sl Qi @L:.} s o ol B el &S eIl
Soslize glacds b b5, ol CK;A o6 ;S o3Il gla iz
I3 smn Dl (o2 05,5 53 58 55 O 5l dey sl 53
035 33 53 La g sasl gail 0555 sb s Kos oslea il
GIS ekdpll Dlides 5 il LSS lagal (Bl
U oS s s il s Sl adr S s S

VASN4

eﬁj@])QwayﬁWﬂbﬁ‘M&iMﬁ .))UJ

)”V._p’u OAE Lol SYsb 55, o ls Aol s

Tehran Univ Med J (TUMJ) 2013 August;71(5):330-9

http://tumj.tums.ac.ir

Ve o —-— 1,8

LR - TS
5 Ola 3 )9 (g Ohess
MyA A
4 v
184
v s
| [
v,
4
J
= ¥ b3
32
)
= A
. -
-1 \. e V85

a})j_}é ‘;._w)f Ol 0 6‘j‘)l.gu‘5lh;'-:l:&,<$\:.a Oyt osls Y s gad

a3l Sl 3 (2 25
DI e SR VTS IS PTG G-V NS IV) B3 ¥ GV [P CJJ‘:)'U'-E sl slie
Ll e St * (b iere) Sl eyss 55 0T 51 das 483380 550 X

(P<e/20) gl 5i5lae

Simas Lyt o 53 5 S laes S o5 slacbos slie
53 A=l FAO/OYEY /YA 5 ¥/ FEEFV/00 1 jas) w5
SN (O gesl 0553 sk bl plas 3 OF Olje wr s 5 (adds
Sl 0355 Jlsime SOl 8 Cd sz (gl e 258 0
Bl ol o 0l sk 5305 8 53 o (w5 Ol Sl S
W3l b 53 05,8 53 o (Ko S Ole Sl e oS 51 0L
(Y 15 500) Al - Lol gme s
U558 glodly cbale ool mol olie il O ge )5
[0S 5 VATEN o 5 S IVAESYY 5 Sa) 53 5 G ey S A,
O3l (P=2 /M) Sl 355 (5 5ls me M| (2 s
dlize 315 (P=2/YF9) G5l a8 ol Olis uilyly Lo 42
Wlas Les 5 ol iy Osmspn sy P=2/AVY) Olo y Osasl
05,553 Ay Ogersh S Ssosb (P<H/000) 3y 6 sl
Sy s ae s S e Sl Sy 2 s me 05031 sk 2
Rl 00 93 oL 05 S 53 Ad; gense olewdly Slile
0533 53 alS iy e s d s S TAY s 5 2L
— e ssbas a3l Gl 53 s S 53 a3 0T Olpe (3L5L
P S s, 8) s Sk el alie 4 e

o slacabae slie )5 (gl pme BVl (P=2/000 42 05,5


www.SID.ir

OLlEes 4 s B s AR vd

Oin oalS 55 ls me a5 S sl 355 R
ey Slalbes js a5 Sl by CLN“); S S
ol el s b el (8 s a5 ol 0T siasols
Sledl s plins Glagaly 55,0 a0 L8 o (2505 (S5 2
T e S g P
Sl

IS bty Bl ad Dsn (A3 sl AU1S G
It 5lrs Bl 313 s 0 a5 Ol T esls SiS e
ol 50 gm0 4 e OF bty il 5 e
i Aleals OLAS &S ool (ki i b ol ol glaasily
s s ands a5 Al e Olal Bl s A Ose)se
e Ly Daypsn plewdly Clale il Cel IS S b
T s illae

3 el oS bty Bl (RalS Gl Gt
Ll e e S 53 53 AE5 O se Ol SRl Olesen 5 sbas
= e e iy Dpeose gl clile & sl O Sob
) ORI Ol o ity oSy o s el 08 S
Sl e Jolo Ll o (il paliean Sl 05090
Sl o3 gt s (B Sl wad b 15 A5k O oS
O30 plomadl Cbile Ol SOT e ool S=iys
ps b e 025580 ol el S e il e BBl A2
Ogssn oty Cble 5o ns Sl s Mt 5 g
05,5 33 84S ol O stasili iyl ol () S a5 A3,
FSonaa b el slamal o Bl Olse 5o oslss (25 s
slacslas 3 &_,C_A e aS o lededs 5 Llazils 5555
Solsmn o5 S opn G gy 50 5 2 4 bg e poia
S edalin -

O3 Do o 5ls Ol b Sl s ¢ K3 )b S
3ol S S 53 5 A Oges 58 Ol SIS
SR s TV L Bl sl e Bl sl sl
Pl (s Vo 0l 53) i Yo b oS L2l b jan 5]
OnS1 SIA= 780 Jla L 053 aids Yo s Sslew 58
0 Sl Bl e Bl sl Bl glgndl Bse JalS (gl B e

S R

ol and SO Sl e celn 53 U 0T j2als Kos Guiss
3o 0 oS ik il ples 5> s S A S
53 Le0T 81 8L s Wlg e cpl 5 sl 43 S 13 (5,505l
S ool ol il5S ST Al i S ls Dl s 03130l
3 Nadeel 0 S LBl S S i sba b S
el o 8 eyl Gkt i 5 Bl el el
Al 1 Sl 3y s llad Sl dey s s
SalS Eel O S5 (555 Gss oS als 0L Dlides ) S
Sy e 3555 5 Wl S s ol el (S pledly clale
B Dl by e Gl s sy e bdiplnl DS LS
T L ) e s S s s e

El L e 8, et S boles ol G o
53 013515 G @i 53 1 s el S Slids il ples
520555 53 01 kS S15 0t 08 s ab g0 gl
Sl edlews 5 Jls e (2 S i W ) s 3 S
iios edled w5l sle 53 By S 55 s o ol 5l
2SS Gl polie 4 o s

ol G s el s el S 3 4 e st
oS ol clile alS Sl &S el OF 51 S
DS e il 5 M S e o b o s 5T (S S Ole Sl il
aalsl o35 Slad a3 5l e ol 53 (G POy W REUK SNt DY
L a3l L oS el L3 Sl gl e Laasily ol (23
Clad 1 a5 LS | Ll 5 el el o S i
Ol e oddplonil Dlidos 51 & 0 3 4 S "l RVSEPSS3T
Olymsmas h3ss lad wlad 1w el s dla s ga3T (S S
Slados 5 s Ssp U S 68 4 b
Sy el 53 U (Ko 5 S o 035l e Al S
O Jeds sols Jlanmt as M aias olas 1 35,5 ol ol
Sl 5 BLs Ol i Sl edias S oS4 sla 335050 Cunss
SLa S5 5 o3 ealinal 550 Sogline ol pizan 5 Gl
el Sl sl 8l s S b ol G s 15 ol dbg 0

Yo e

S s S5 5 Wl sl lides s sla g el

Gos 53 Jlpman estls ol g Jslise glaas s

FI9 G PF i o,lais V1 0,900 ) FUF s e ild oK pale olCiils o sy ouSCiils aloeo


www.SID.ir

vV Gholipour M. et al.

S sla STy (Bl o3 53 a 535l 3l 03 S 4t Ul e
L s e OLES Ol Sl 65 O ilis ol o |,
5 8l Y Sl i e LS G ks 4 4
s gl s 53 5 5l Jowl o S (Csle 53 b Jilas) 35 4
e DS\ U 5 by e plal 51 day Gl
O35 LS Hsbiean oS o el asli 55 lg e oS AL 0
S 3 e 5t e i 31368
pled Sk 5 by (Ko S o s on s i Kl

bl G138 5 s Cbsls 0L gl

References

1. Snetselaar L, Malville-Shipan K, Ahrens L, Smith K, Chenard C,
Stumbo P, et al. Raising Medical Students Awareness of Nutrition
and Fitness in Disease Prevention. Gordon J Med Educ Online
2004;9:21.

2. Slentz CA, Duscha BD, Johnson JL, Ketchum K, Aiken LB, Samsa
GP, et al. Effects of the amount of exercise on body weight, body
composition, and measures of central obesity: STRRIDE: A rando-
mized controlled study. Arch Intern Med 2004;164(1):31-9.

3. Frayn KN. Metabolic Regulation: A Human Perspective. 2™ ed.
Oxford: Wiley-Blackwell; 2003.

4. Ariyasu H, Takaya K, Tagami T, Ogawa Y, Hosoda K, Akamizu T,
et al. Stomach is a major source of circulating ghrelin, and feeding
state determines plasma ghrelin-like immunoreactivity levels. in
humans. J Clin Endocrinol Metab 2001;86(10):4753-8.

5. Kojima M, Hosoda H, Date Y, Nakazato M, Matsuo H, Kangawa
K. Ghrelin is a growth-hormone-releasing acylated peptide from
stomach. Nature 1999;402(6762):656-60.

6. Murphy KG, Bloom SR. Gut hormones and the regulation of ene-
rgy homeostasis. Nature 2006;444(7121):854-9.

7. Kojima M, Kangawa K. Ghrelin: structure and function. Physiol
Rev 2005;85(2):495-522.

8. Drazen DL, Woods SC. Peripheral signals in the control of satiety
and hunger. Curr Opin Clin Nutr Metab Care 2003;6(6):621-9.

9. Cummings DE, Purnell JQ, Frayo RS, Schmidova K, Wisse BE,
Weigle DS. A preprandial rise in plasma ghrelin levels suggests a
role in meal initiation in humans. Diabetes 2001;50(8):1714-9.

10. Tschop M, Wawarta R, Riepl RL, Friedrich S, Bidlingmaier M,
Landgraf R, et al. Post-prandial decrease of circulating human
ghrelin levels. J Endocrinol Invest 2001;24(6):RC19-21.

11. Broglio F, Gottero C, Prodam F, Gauna C, Muccioli G, Papotti M,
et al. Non-acylated ghrelin counteracts the metabolic but not the
neuroendocrine response to acylated ghrelin in humans. J Clin End-
ocrinol Metab 2004;89(6):3062-5.

12.Broglio F, Benso A, Gottero C, Prodam F, Gauna C, Filtri L, et al.
Non-acylated ghrelin does not possess the pituitaric and pancreatic
endocrine activity of acylated ghrelin in humans. J Endocrinol Inv-
est 2003;26(3):192-6.

13. Shiiya T, Nakazato M, Mizuta M, Date Y, Mondal MS, Tanaka M,
et al. Plasma ghrelin levels in lean and obese humans and the effect

Tehran Univ Med J (TUMJ) 2013 August;71(5):330-9

http://tumj.tums.ac.ir

cble a8 sl plis bl Gasd glaasl st [ sba

P P P J [ Ny W B [ S S PSP B
S ol rals s Rl s e O Sl g 0 S
Al dS O sh (SASSO S e S ka0l Al
Ol Ll 55 b el 08 050058 lee S 4 a5l
Lot 5l hals (2555 Cdlad oKan on L g go3l (S S
dmlons i 5 glaclacs Ol 5o a5 S e DN &S
i b pasl o3 S Slas BLE plas 55 pimea 5 o
5 ol e (S 5 Ol 5l Jel 0 1S s D505 5

of glucose on ghrelin secretion. J Clin Endocrinol Metab 2002;87
(1):240-4.

14. Tschop M, Weyer C, Tataranni PA, Devanarayan V, Ravussin E,
Heiman ML. Circulating ghrelin levels are decreased in human obe-
sity. Diabetes 2001;50(4):707-9.

15. Soriano-Guillén L, Barrios V, Campos-Barros A, Argente J. Ghre-
lin levels in obesity and anorexia nervosa: effect of weight reduce-
tion or recuperation. J Pediatr 2004;144(1):36-42.

16.Jakicic JM, Clark K, Coleman E, Donnelly JE, Foreyt J, Melanson
E, et al. American College of Sports Medicine position stand. App-
ropriate intervention strategies for weight loss and prevention of
weight regain for adults. Med Sci Sports Exerc 2001;33(12):2145-
56.

17.Blundell JE, King NA. Physical activity and regulation of food
intake: current evidence. Med Sci Sports Exerc 1999;31(11 Suppl):
S573-83.

18.Burns SF, Broom DR, Miyashita M, Mundy C, Stensel DJ. A single
session of treadmill running has no effect on plasma total ghrelin
concentrations. J Sports Sci 2007;25(6):635-42.

19. Jiirimde J, Hofmann P, Jirimée T, Palm R, Méestu J, Purge P, et al.
Plasma ghrelin responses to acute sculling exercises in elite male
rowers. Eur J Appl Physiol 2007;99(5):467-74.

20.Broom DR, Batterham RL, King JA, Stensel DJ. Influence of resis-
tance and aerobic exercise on hunger, circulating levels of acylated
ghrelin, and peptide YY in healthy males. Am J Physiol Regul
Integr Comp Physiol 2009;296(1):R29-35.

.King JA, Miyashita M, Wasse LK, Stensel DJ. Influence of
prolonged treadmill running on appetite, energy intake and circulat-
ing concentrations of acylated ghrelin. Appetite 2010;54(3):492-8

. Gholipour M, Kordi MR, Taghikhani M, Ravasi AA, Gaeini AA,
Tabrizi A. Plasma acylated ghrelin and hunger alterations during
and after intermittent exercise of different intensities in obese peo-
ple. Res Sport Sci J 2011;9:139-58.

. Gholipour M, Kordi MR, Taghikhani M, Ravasi AA, Gaeini AA,
Tabrizi A. The acute effect of an intermittent treadmill running on
hunger and plasma acylated ghrelin concentration in individuals
with obesity. Tehran Univ Med J (TUMJ) 2011;69(2):125-35.

24. Pritzlaff CJ, Wideman L, Weltman JY, Abbott RD, Gutgesell ME,

Hartman ML, et al. Impact of acute exercise intensity on pulsatile

2

—_

2

NS}

2

(5]


www.SID.ir

Exercise and acylated ghrelin suppression in two levels of obesity YYA

growth hormone release in men. J Appl Physiol 1999;87(2):498-
504.

25.Gilbert KL, Stokes KA, Hall GM, Thompson D. Growth hormone
responses to 3 different exercise bouts in 18- to 25- and 40- to 50-
year-old men. Appl Physiol Nutr Metab 2008;33(4):706-12.

26.Vestergaard ET, Dall R, Lange KH, Kjaer M, Christiansen JS,
Jorgensen JO. The ghrelin response to exercise before and after
growth hormone administration. J Clin Endocrinol Metab 2007;92
(1):297-303.

27.Hansen TK, Dall R, Hosoda H, Kojima M, Kangawa K, Chris-
tiansen JS, et al. Weight loss increases circulating levels of ghrelin
in human obesity. Clin Endocrinol (Oxf) 2002;56(2):203-6.

28.Scacchi M, Pincelli Al, Cavagnini F. Growth hormone in obesity.
Int J Obes Relat Metab Disord 1999;23(3):260-71.

29.Jackson AS, Pollock ML. Generalized equations for predicting
body density of men. BrJ Nutr 1978;40(3):497-504.

30.Kraemer RR, Acevedo EO, Synovitz LB, Durand RJ, Johnson LG,
Petrella E, et al. Glucoregulatory endocrine responses to intermitte-
nt exercise of different intensities: plasma changes in a pancreatic
beta-cell peptide, amylin. Metabolism 2002;51(5):657-63.

31.Dill DB, Costill DL. Calculation of percentage changes in volumes
of blood, plasma, and red cells in dehydration. J App! Physiol 1974;
37(2):247-8.

32.Flint A, Raben A, Blundell JE, Astrup A. Reproducibility, power
and validity of visual analogue scales in assessment of appetite sen-
sations in single test meal studies. Int J Obes Relat Metab Disord
2000;24(1):38-48.

33.Stock S, Leichner P, Wong AC, Ghatei MA, Kieffer TJ, Bloom SR,
et al. Ghrelin, peptide YY, glucose-dependent insulinotropic polyp-
eptide, and hunger responses to a mixed meal in anorexic, obese,
and control female adolescents. J Clin Endocrinol Metab 2005;90
(4):2161-8.

34. Christ ER, Zehnder M, Boesch C, Trepp R, Mullis PE, Diem P, et
al. The effect of increased lipid intake on hormonal responses dur-
ing aerobic exercise in endurance-trained men. Eur J Endocrinol
2006;154(3):397-403.

35.Mackelvie KJ, Meneilly GS, Elahi D, Wong AC, Barr SI, Chanoine
JP. Regulation of appetite in lean and obese adolescents after exerc-
ise: role of acylated and desacyl ghrelin. J Clin Endocrinol Metab
2007;92(2):648-54

36. Blundell JE, Stubbs RJ, Hughes DA, Whybrow S, King NA. Cross
talk between physical activity and appetite control: does physical
activity stimulate appetite? Proc Nutr Soc 2003;62(3):651-61.

37.Dall R, Kanaley J, Hansen TK, Moller N, Christiansen JS, Hosoda
H, et al. Plasma ghrelinlevels during exercise in healthy subjects
and in growth hormone-deficient patients. Eur J Endocrinol 2002;
147(1):65-70.

38. Iranmanesh A; Lizarralde G, Veldhuis JD. Age and relative adipo-
sity are specific negative determinants of the frequency and ampli-
tude of growth -hormone (GH) secretory bursts and the half-life of
endogenous GH in healthy men. J Clin Endocrinol Metab 1991;73
(5):1081-8.

FI9 G PF i o,lais V1 0,900 ) FUF s e i ld Kz pole olCiils o 3y oulCiils aloeo


www.SID.ir

mmmmm

I ( ) ] v I | Tehran University Medical Journal, August 2013; Vol. 71, No. 5: 330-339 Original Article

Comparison of the effects of growth hormone on acylated ghrelin and
following acute intermittent exercise in two levels of obesity

Majid Gholipour Ph.D."
Arezoo Tabrizi M.Sc.

Physical Education Center, Sharif
University of Technology, Tehran,
Iran.

*
Corresponding author: Physical

Education Center, Sharif University of

Technology, Azadi Ave., Tehran, Iran.

Tel: +98-21-66165152

E-mail: gholipour@sharif.ir

Abstract Received: March 13,2013  Accepted: April 20, 2013

Background: The prevalence of obesity has risen enormously over the past few decad-
es. Both food intake (Appetite) and energy expenditure can influence body weight.
Acylated ghrelin enhances appetite, and its plasma level is suppressed by growth horm-
one. The present study, examines the effects of an intermittent exercise with progress-
ive intensities on acylated ghrelin, appetite, and growth hormone in inactive male
students with two levels of obesity.

Methods: Eleven inactive males were allocated into two groups on the basis of their
body mass index (BMI). Six subjects in group one, BMI= 31.18+0.92 kg/m?, and five
subjects in group two, BMI= 36.94+2.25 kg/m?, ran on the treadmill with progressive
intensities of 50, 60, 70 and 80% of VO2max for 10, 10, 5, and 2 min respectively.
Blood samples were collected before the exercise (as the resting values), after each
workload (during the exercise), and at 30, 60, and 120 min (during recovery).

Results: Plasma acylated ghrelin concentrations and hunger ratings in two groups were
decreased -and remained significantly lower than resting values (P=0.008 and P=0.002
respectively) at the end of the trial and there was no significant differences between
groups. Growth hormone levels in two groups were increased and remained significant-
ly higher than resting values (groups one P=0.012, group two P=0.005) at the end of the
trial and there was no significant differences between groups. In addition, there were no
significant differences between area under the curves (AUC) values over total periods
for acylated ghrelin, hunger ratings, and growth hormone in two groups.

Conclusion: These findings indicate that individuals with two levels of obesity have the
same response to the different intensities of treadmill running and two hours thereafter
during recovery period, which can be considered for designing a more effective

weighting loss training program.

Keywords: Acylated ghrelin, appetite, growth hormone, obesity, running.

Tehran Univ Med J (TUMJ) 2013 August;71(5):330-9

http.//tumj.tums.ac.ir


www.SID.ir

