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i- Body mass index
ii - Fasting
iii - Fasting+endurance training


http://ijem.sbmu.ac.ir/article-1-1464-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-02 ]

IFVY g oF (sooload (o0 5l (co95 iyl pagloplin 9 jayii9sa 22£ salan YVY

25 2ox welis (oon we s uSe)lal Hliie
09 (o) i sla Jas 5ullS 51 soliid b Gu Je sy
9 95L s (90l s 59 ((ES mal) Gas bl
0B o3 s ey cwlis ad gsSeslul (s old 38
b 58 (6l Lb s (oSSl (eSOl L el
O s il s oo slae Sslie 4 s S oS
Vol e luye 5 ominee sddalas ) solinud b
slae (o Joud O aliinl b oy (o5 w0 Gupes
RS

(20b w5 3 Sed s goslrea 5L A Lo
3B slea Lo (388 18 cels K 5l Gy Poa sladisa
089 Yoo i s L 40 V0 Giue 4 (G oIS uliasl
poes e S5tk ol S Bl da 0 b sles 5 Ads 50
oSelul Bl B ol S Bl dajo —A+ (glos Lo sad lua
5 o gl @oSe3lnl Sk g, lagails
28 S a1 B ) suliiad b a e Gael 3 958558
s S (g 5y el 5abT L g il slads s
Sb sl Wb g ZV/F 51 i 5alGT b o ol mis
04 e stralae 5 b5 @l e BT g
s G593 Y S ga 59 s 5aBT L s (Sl Wigas
S e ol SalbT L (p:Sils JV/F 51 Gl @lomis
D XY el s 508 (510 lomil s

5 43a3 SPSS (,Lel Li3ilas 5 soliul U Lasals
05051 O asals Gugs Jless aead ke 4 e Julas
Sl (stamlio (gl suliiul (B sranul - 35S sal S
O dele b 5% bl Jala3 5 a5 S 5o slageals
05051 3 Lassls (a5 S Gase stanlie sl 5 A5 S
dilas 5037 4 Slos a8 suliiul 5 Se Guilisly 5G]
2l Oedl Bl glas 1y oliane oslE Gl
S gl ol solii) ol Jae caad gl Saods
s P< /00 55kt sladulas alad sl sols

Laaisly

5o i 058 5o slaBagedl i sla S5

.C_\.A-u‘é..\.aiv%‘\)‘\ JJA%‘)JQLA.AAJQLA‘}‘AA_}‘C\AA\}J

i -Harpenden caliper

OB 3 Gy el S FHET 058 sl alad) ole)
La o se)] g (LUsl) (SIya yalide (8 yme 5 o ie
JLiial B 5 ss s alasl 132 iy sl a3 (sladean 3
oS e psgs wlla b g, (S S ) Al s
058 o dda G AT Ll RS 1A G B Gy
sle GLL Lo s olae, sle LG BV US 54, g9 FAET
O 0ok (s dda (AT B Gy el YA) liss
2Bal cel Ve S ) G e A BV lacela
et slagadla 5 ad GBS (5 Vs Gaegs
0998 S (Gas geu s bl S a0 (O B8 Jelk
—a3ll 558 g slags el asn mens 5 S 4 S
cullad G Smua Glae) sbe (b Hu Foop S s S 6,8
8555 59 58 plda, sle Ll O Guy Bl paliie S
G203 50 FHET 85 K 5 ailaf 5 053 gule olak w3,
oS A g 5wy aculgd Ho e B3N | ua
S ) Gy 5 e A BV glacela G p s DL sl
laoadli 5 ss 5 sl slasl wlie AL cclu -
I o S 0 5 suSelil 6 S g9 5 Al
s S soslpea 295k 2o

AT s ) (Nsie 55 o sl 058 5o (2132 03,
slo ags (sGia (Glae, sl ) S5 4Gaa go o (dida
AT gaia) glasy sl 3 pu ags sGia 5 Glae,
bag olie salul saebyim sy 5 saliial b (L o
oSile B ad oslpen Lo tusel] 3 LIS Jawsdis
S omr s O J8 Lagdiecdyo oS 5 5 (8L LIS
oidsel 5l aa @iaS Gaadis S Gulse Glas sl
L Suo o2 0Ll oo olie el iy (S 5y o
Srae (2132 3l g 55510k 5 Lliphu s sane G S Sy
S8 lagusedl liE Gabghu s oSS @ 55 o o9
dlas ol el b 5u, ww oLl Loy aseie
il oo LagT Julas o 45323 « Nutritionist 4

oodae 5o (aS6LS) (0 pa 51 G g0 sl
-5l Sielie 0 @8 b s, SRe b eS 50 5 (L3) S8
O Jeoli an (1 @ 5 0 gSesll gl ad S
s S s gl spmlh 358 olsaul 5 sy o AT
ook 4 el S s Ho) Gl Gleaial S5 sla S 5
O bias goSe3lul Gl (5 samuny pa 4 LS
W suldi


http://ijem.sbmu.ac.ir/article-1-1464-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-02 ]

YVY o 56312095 039 BLBY S1315 813 0 p s T3 558 9 3 5 i) 1 (2 T 52 0393 K 5 53130095 o) ped sl el G

s 5 i s

TOlidey ol was 438 ga g aaa a5 9098 g3 s cuS i uullie -\ Jgua

F+ET F 09,8

Jaay a9 3 e N8 ) aay ada I e I8 yaiia
Olde Olds, Olds, Olds Olds Olde

VV/AA/Y Tvsivenls  vajvsa)y VV/Y£V#/4 fVeiosrs/o  VVIE£\R/Y 539

(pS5LS)

AN /0£V/ -V ANEVYAY/FEA/A AN/ £\ Y)Y MNNEVYA  AVARVY/Y S 59 i

(Bl

Yo/a+Y/$ Tyoeev/s vE/YEY/A YO/$2¥/5 IYO/¥£¥/0 YOIVEE/¥ RVPI BRI

(resie 52 p S6lS)

<[AAE ¥ SIAVE- [ ¥ <JA£+]+0 Ry cIAES]V cIAEL]V O oS 90 cead

(e Bls)

"Yy/as¥/o R (R STV Y YY/YEE[Y IY\/pepY  YY/VEOIA o ey

(s 50)

aas 388 g b gslo Sae BMEA owmasplan o lse, 31 Js b ol sre BMEA) sowsasslan faslond by Hlas Glatlk :Kilie &) s 4 alac) ¥

) S s Gl alla o las sle 51 uy 4G8A 9
$BLos @S Halie 5 gdie mdiye bS5 (Sl
ALQ;)‘..\a_.iJ()La.A.AJbLaL‘)P(QL.AA)bLa‘}‘*BbJ;JJ

el sads Ll Y Jgaa s Glss

Ol )

Gl (05 ssdipe saaldie \ Jyua 5o S Hobles

Olisey olo 3l aas 89 5 50 (s (poa ws a9 O (58985

O SOl (nl wsas b (P</00) il ol pae RalS
G (P>/00) wds saaline lagadls ool Ho 85 S 4o

Olde y ole 3l ams g (a (Ja8 j0 0 9,8 9o (sdkoe Caddiyo iluas 45 g A8 ya (g IS paolde —Y Jgas

F+ET F 09,8
s > I8 s > Jds adia
Oleds, Olds Olds Obds Olds, Olde,

YOAYVVY YYFA£OVS  YYA0:50) YVA-£1-¥.  YAYAZOYA  YYYY£OYY (595 15 AS L) 3L 3
FrasiYy TYAYLEEIY  ¥YARV- /Y FAYEVYA  Y0Ax\-V  0-\£Y)-0 (550 /6 5) Sloasa g S e
Ve VEVV/Y AF/\£YV/IV AEAAYZ 49/4:£0¥/V VYA£YY/A V- A£VA/N (590 /8 5) 2oy DMEs
VEINEYY/Y AY/FLYA/V VEYLVE)Y PEIFEYO/A ADIVEYY/Y N N:YV/D (50 /8 K) o550 Lo
OV/Y£¥/Y YAIBEFIV  OY/Y£A/Y solosA/d HeAsavY pajvaY/A (dem ) Sl as 55 S ke
Y\/pe5/5 Frviaso/t  YY/ravio Yvoro/h e ARV va/fes (o) (o2 Jlle
V/Y£0/V Bypeerre Fveoeviy Ne-2¥IY  N-[F20/F \-/Az¥/Y (s y3) 5553 ol

Slams b sl e BYEAT (gemiangLan o lisa, 5 s b (slosime YA (gadiang i T anslondt oyl Hlire (Bl yaske Kl &y s 4 olael ¥

Olse


http://ijem.sbmu.ac.ir/article-1-1464-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-02 ]

”"lrJng,J J“;yw 4/,&)/4 (5095

Uil paglgilio 9 juy119)3 3£ (galao YV¥

XIFFE Y XIF2 VY F oS gl s oid s seishee
(Y Llasad) uss il 5 Jso e Y/FF£/YY
olyuis K b o ool glas lasals gkl Gl
Golosre SWAIF g FHET s5,8 gu a0 oael 55K 558
S solitad L ousas (FY,YP2V/YF P=o/Y4F) cubls
slass S 5l Sgd Ho wa S saalie 5 S Guibiyly Sl
P=/-0Y) F 5 (FYAAY/.V  P=-/\00) F+ET

s soloine Luad el 5558558 oloae (FY,\ASY/YS

UV PR
" OF+ET  uF
B
3
K3
3
X
3
5
3
’s’\_
|
Js ' aa ' day A g0
obes

Osel 3998958 slasuls jlra I ik (aSilae —Y s gad
F gF+ET 64,8 g0 ju

S L o Sl oa BT Jpa s
FHET 5 F 058 0 S S5 5 aiws slagaals
Olae,y sle ) Lus Juyal o s 5o 5 olae, sl b
Om bE 0o S e dbade S shilad ol sad 4l
O (s B8 5u 5o SS90 Sluad g Gall ol s
il s g s gol e LLS e S g0 sa las sl )
(5559 S L i B3 e LSS ¥ Jpon o

sbe (b FFET 5 F 555 50 lagddecia,e gos 5 8L 50
sad wlyl Gliaey sle B uy Jusad o 4088 g0 5 Ll
L ooy olusd o su S e dbade S blas ool
sl (b ohuas S wlhuss o Ehos @55 ol

.JJ‘JJJ}JGJ‘J&LL}SJ‘FAJ‘SJJOLA.AAJ

OB 53s sebin sk 5o e S o (Lo (I ke
Sl Ao ya g lake (P>1/40) ol (5oSadia yuis
Qlite Jalye Lo (23 w5, genasdSil slagiae
o9 Olyusa g3 S Hlaie FHET 65,8 50 cas o sliile (aa g3
e RAlS plae; sle 51 U8 4 cd Gl sle (aa
e a3, pon weos Sl 4o (P</40) cdls gl
sle 5l ans 5 U & cued plide sle (a8 S 5o 5o
(P<+/+0) als Sl 1y gl sine Gil33l lne
5 ams b sbe 51 U slaglel 5o ot slasal
FHET 558 sl olda,, sle 3 aas 48 50 5 lde, ol
2 a RSB VIVARY/A - 5 £/ 2F/+ V\F20/YY G5 @
5 ANOVEE[A VIYYEO/fY F sy ly o il e
BT () Llasas) o sidile 5 aSSL V/PARY/YY
59,0 ol @byt K ek 4als Glas Lasals o]
Sl golag—ae I3al F oy FHET 65,5
>IBT 51 saliid b ooosinan (FY,YP=Y/0 5 P=-/\FY)
Fslass S 51 Sopaa oo wa S saaliie 55, <6 (uily)ly
P=./¥\¥) F+ET 4  (FY,\A=\/AY0  P=./.V:)

el 00 5S0 sy (s5l0 e 5udS (i Gl 5ae (FY,VA=-/AYY

V1 OF+ET mf

Ra
q)'\\"
9
.3)\‘-
Py

'J)'
4]
ES
-

Jss aa day Gda g0
obed
99 9 (il slacals jlase Sl janle (ailis =Yyl gad
.F3F+ET 09,5

Olde s obe 51 U8 slaglel 5a Onel 553558 slasals
a5 S (sl Hlinay slo 1 aas dGia gu 5 Hlise, sbo ) aa

Y¥FE N X/YEENF O X/YYENY s 4 FHET


http://ijem.sbmu.ac.ir/article-1-1464-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-02 ]

YVo

o 56312095 039 BLBY S1315 813 0 p s T3 558 9 3 5 i) 1 (2 T 52 0393 K 5 53130095 o) ped sl el G

s 5 i s

e sLapaald ol juuad b (il @l jaadd s bl - gua

F+ET 64 5 Fogs
e e olds obe b N olds obe b
Sig= - /Yo Sig=-/6-4 Sig= . /#40 "Sig= - /Yo O Sl
R=./YVA R=./yvv R=-/\¥Y TR=-/YVA
Sig=+/--¥ Sig= - /¥\- Sig= +/--v" Sig= - /¥a\ S 90 Syl
R=-/Av¥ R=./rvy R=-/Avo R=-./vyy
Sig=-/\-0 Sig= - /v-\ Sig= . /A-4 Sig= . /A-- WHR &) a3
R=-/o¥Y R=./vs¥ R=-/-MA R=./-AV
Sig= - /vY\ Sig= ./var Sig= . /AY4 Sig= . /YAF BMI &l i
R=-./yv- R=-/v#A R=./.v¥ R=./vor
Sig= - /V¥o Sig= - /f-4 Sig= . /555 Sig= - /AYY '04BF ol uis
R=-/\\A R=./ya¥ R=-/\08 R=./.vv
Ot sron e i Sienan s Tl Gae gl
Laggakolsdi yo £.93 9 (3L y8 (5580 Ol i b (il & i G adaal 5 -F Jgua
F+ET o4 5 Fogs
e A g0 olde, ole b (s i e A g0 olde, ole b
Sig= - V50 Sig= - /y5f Sig= - /Y-¥ "Sig= ./ -y L0 53,53 ol
R=-/\YV R=-/¥YY R=-/sA¥ R=-/As0
Sig= - /¥¥y Sig= -/\\# Sig= -/-00 Sig= /- +A A PRI P QO BV
R=-/Y\A R=./ov4 R=-/Af4 R=+/A-4
Sig= - /AYY Sig= - /¥¥\ Sig= ./v-Y Sig= - /\V\ o olnid
R=./-9. R=./yvs R=-/0AY R=./faa
Sig=./¥4. Sig= /A0 Sig=./a\- Sig= - /Av# O 950 ol mids
R=-/vAvV R=-/-#0 R=-/-v\ R=-./-0\

Sl oo 1y Lgeals o Jlaal ol ,uss cudl g o
a0 e Tel8il s yad 4 4ol
poe O Oloae uls plas sala (haslsy sladisl
99 5 Olday sle Ll o F 5 FAET 55 K g0 5 Sopua
olae, obe GLL Lo F sy o cble cusls gl
ladisls o0 ‘}‘Jul:.‘a GJLAT Llad O ilhEl BMA
OLar 5 CluS s lail L soala Guagsy
4‘95 O U O‘JLSMJ &)LLHS oadily @‘M (Y"\p)
ne Ol plae, sle GLL o Gllbagls 05 ¥ s,
4S sad suls s oS GBS 1) a e i) o s

(Seusan cuya T sl Gias gl *

Loolaa galiial fpyad 530 ybala uassy Saa

S pow Ol s Gusdie s S wobelsy
oo o8 s by VLAl Gl Glse Gaely 5558
5 ol - Olea sa,00 IELEE L e b sl
=V Jolid) JAS slas s S 51 (Gasad s asdle) (plie a3,
5 GaS 05 8 =Y 5 (sulelss Gu s el Oa e S
Cose O s Do) s sl (olsdss s
slagaals s aliinl e 556 5 Lasy S (senlis

_)iull&\sk K) Sudlas GA.‘.C {.\\N.SA _)ii.l 6‘):5&)‘.)4‘ S50


http://ijem.sbmu.ac.ir/article-1-1464-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-02 ]

IFVY g oF (sooload (o0 5l (co95 iyl pagloplin 9 jayii9sa 22£ salan \\%4

s plae; sle 4 LT 31 Man Spe ol i A,
ol wsdige el £ gl LAl oty HuadS sla
slo Lk 5o o e (il JIlaal Js¥o 3 Ses S
590 Ol ol lhnid © WIS e F ey S 0 glae,
g olie 0 Sou s B ujls Bl S g gl suly o (il
s (Y“O) Q‘J[SA.A 9 b‘.\g\}:ﬁ ..\JLQ:\ ;._.ui- e&& BE J\}A
JMJ:\ KRR OLA:-\:\J A:f;‘d_)g )90 u:“ C)[:x.} “ GALAJS%
Oldey 8le YY 555 5 s (i GuilS 58 5o (5 omis S0l
Shyais Ll wpd g sualie lde, 5 U & caed
-oo el hagsy el L Gl aa €T wT e v
sl

ol lae, sle L Lo FHET o358 s il
il b yala e ol cdls Sl b
wadly Slsaaa (Yo04) oKaa 5 osila oA g5
» obae, sle 5L pwnn b gk 5 ol
OBsss s el 5 Sdsbie (S slagadls
Okl o9 (il Slle oS s el Gl 4 Seliial 4as
5 asle iaad US L ol e sl Gl sle
5 ol s3slslen slagaly Sos s s ollKa
S 0 LS s oo glde sbe Lk Hu |, 55 5!
3550 B 83 S Bda liae; sle fua | sa el HL
R HAR) JL@.‘&‘ 0N L.)lflf. B LAQT ks J“):G QI\AJ_:};!
Sl 1alS YA s laey sle GLl o pe il okl
Olagins olel Blad & glae, sle 3 Gy © cuwd
oLl (s yad 858 Lo Cpitd Sl GralS GIA s s
(F) (5‘)‘46:)‘9‘) 63; BL) OT J‘J‘-;.SM J:\.ic uﬁf‘}ﬂ‘ K] (F+ET)
U 3 S apa bl olsige oldes sl GLL Lo
OL__‘L..::JJ bJﬂJJQﬁO&J&)‘J@MQ‘&ﬂ ed.ﬂ L;“.A:\A‘
¥ oo dada VYY) usal olada slaas 2alS (las sle
Y (GAA

3 obaes sle GLL Lo pom Gael s 5,8 clile Hualis
&ﬂuh&&)bb)‘ﬁbi&i&)d(ﬁﬂ@m‘sd
SoSar 5 sisile 5 (Yoo¥) ohlSan s illuS
gdaan A Yo o) (S oola las ol saaa (YY)
4 bgse ol Jlial 4 oS sladil b sala s
MR Sos o g9 o9 adlbie gugssl g

G das ¥ ops cubs 0 MM Ladasesl ala (ags

Mol asiiens bUS,! Gas oo deasa b a o Gl clale
o0y Ol oloads G psla e 5ol s b
Golssae bl plas; sbe (b by Susesl Gu osa
e ot Gl 38w el GBS 4 (P14 0) wks saalie
G edl Gl LLS) G (oon olais b oyl cble Sl
55 3 Bbos IS e aiile (550 Jelse by Jlaial
2 o Slagine sl clle a3 Jghe I3k SLS S
Oyl olwss gl ebadle b oisly lae; sle oL
b oosdi oo saaline plae; sbe (b (A8L50 I Ol b
sas38l Gl Sl s Gline, sle b 38l,o @IS Ltals
wor 98l 5l oy olelay 5 w3 (1= /AF) el suk
@ gly oo Sl Ko b pe (A (S S 4 raly o
Ol i 3 Oloae 5e sosd e O (oL (55 e Jolas
2 SLS 5 g8 Giinpa s g 03538 on @il )
N T e e e P
TVl GAS 5 ws pesse Gl b Lse ol
o oy g slate uls las pals hagd (sladisl
Obae, sbe Jsb 5o Foos S slagsasedl olie aus,
o9 il ol Gl Glae; sle 5l U8 4 o
Lol (2138 asds oasn 5 Slhaass S Hlis 5 <
wo S sualine Lajise (55, (B 95y Hd ol sud S
o Ly oy clle Gl e o 2138 w5
(V+oF) Oen 5 sasy (o o9 Oiapa | osd
IO (oor TO0) corm @1 mds we S dadl
AwlBe o G8A A Sae (gl (0950 /N0 5 ol s S
TN 5 Soass g STUFO (o2 AV ) coneS 213 w55 b
- 2T WIE by slewdly ol clle (0S5
Yo 51 (S ol Viaan o SR8l ANF G 1, ol 8T
slo 0Lk Lo oy chle Hlsdaens Gl Jlaal
2ox e g wua s (8l WIS e F ey S 5 s,
b plie als
G (Plasd) gl @SS b oaid s (s 3
Oyl Slale G by S(go0b Wl S (A H09
B glse 50 O Hlale (S 5 b sladas Lo Lewdly
Gl ol Jsiene slas soke 4 81 M b o saaline
asas b eloads GALE JolS b 5 Gl (50058 S350
Go90 Blad ol aas co (LS oS 05l usay sl sl Gl
S ol sl ik geaey o8 5 3G i b
o9 e BB suds o (2138 slasac 5 guinplel Huis


http://ijem.sbmu.ac.ir/article-1-1464-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-02 ]

YVv

o 969130335 039 LB 5115 013 50 p s e T) 555 8 5 td 1 0 03 52 0330 S 5 5310393 b 0l pan iallial o 556

s 5 i s

11.

sala s 3 ssel cis 4 gladil Kk o
sade (solusss, b sl yaa el fpsad an S1ols olas
3 ox weus GRAlS) (B S5 5o (polles Sl S 4
sle Lk Lu Oos Bl ol Glase (Hn s suls
Dot @lymias b geuad ol pass (ol Lol wo S e las
Olde, obe Gl 5o aomw Gaelr sS85 oyl ol
oS S5 use oSl OIS elmly s
2 L golaeds, O S @) wolsedss s (elEil
S e alaol e (el 555 58 5 oyl il

o9 oSS b sla S ge 3T 5 e (pl B0k 55 15 ) Faulpuu
sl e 5 suk g gle gouSinia o3y 5 5 (LolKea HhIA G )
slacslaa 5 (A il ¢ln Oe Sady psle sBasls

sl oe Jee 4 Sas JLS Jle

References

Maffei M, Halaas J, Ravussin E, Pratley R, Lee G,
Zhang Y, et al. Leptin levels in human and rodent: me-
asurement of plasma leptin and ob RNA in obese and
weight-reduced subjects. Nat Med 1995; 1: 1155-61.
Friedman JM, Halaas JL. Leptin and the regulation of
body weight in mammals. Nature 1998, 395: 763-70.
Bates SH, Myers MG. The role of leptin receptor sign-
aling in feeding and neuroendocrine function. Trends
Endocrinol Metab 2003, 14: 447-52.

Zhang Y, Proenca R, Maffei M, Barone M, Leopold L,
Friedman JM. Positional cloning of the mouse obese
gene and its human homologue. Nature 1994, 372: 425-
30.

Campfield LA, Smith FJ, Guisez Y, Devos R, Burn P.
Recombinant mouse OB protein: evidence for a peri-
pheral signal linking adiposity and central neural netw-
orks. Science 1995, 269: 546-52.

Halaas JL, Gajiwala KS, Maffei M, Cohen SL, Chait
BT, Rabinowitz D, et al. Weight-reducing effects of the
plasma protein encoded by the obese gene. Science
1995; 269: 543-49.

Hickey M, Houmard J, Considine R, Tyndall G, Mid-
gette J, Gavigan K, et al. Gender-dependent effects of e-
xercise training on serum leptin levels in humans. Am J
Physiol 1997; 272: 562-68.

Pérusse L, Collier G, Gagnon J, Leon AS, Rao D, Skin-
ner JS, et al. Acute and chronic effects of exercise on
leptin levels in humans. J Appl Physiol 1997; 83: 5-10.
Houmard JA, Cox JH, MacLean PS, Barakat HA. Effect
of short-term exercise training on leptin and insulin acti-
on. Metabolism 2000; 49: 858-61.

Gomez-Merino D, Chennaoui M, Drogou C, Bonneau
D, Guezennec CY. Decrease in serum leptin after prolo-
nged physical activity in men. Med Sci Sports Exerc
2002; 34: 1594-99.

Saydah SH, Loria CM, Eberhardt MS, Brancati FL. Ab-
normal glucose tolerance and the risk of cancer death in
the United States. Am J Epidemiol 2003; 157: 1092-100.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Blee Bhos A Hlabae Jual sad ool e sdle
oot o3 A Ll SSE wad 1y gsa o8 pedls
Ol (Y- ¥) ohlKan 5 (shs8le (hassy A sala
slo 5 U3 b amlie 5o plise sle alSia 3L 50 (51
Sao Jlaial s sl e cnloly wiss Hlagne Glae,
Oldey sle Ll Lo el 358558 ol dns Slouil aae
b
oS dlaxd Wige sila (BAS Cudsiae oo sieee
5 solusds, Sdalie slapiie © o b sl <
gla Jlaal Gpas slass (al58) s po SRS 4 (s

..A.AJuuls‘J&)ﬁiéb‘dﬂ‘d)éﬁguua&ub;lgﬁdeTx

Misciagna G, Logroscino G, De Michele G, Cisternino
AM, Guerra V, Freudenheim JL. Fructosamine, glycated
hemoglobin, and dietary carbohydrates. Clin Chim Acta
2004; 340: 139-47.

Kassab S, Abdul-Ghaffar T, Nagalla DS, Sachdeva U,
Nayar U. Interactions between leptin, neuropeptide-Y
and insulin with chronic diurnal fasting during Ram-
adan. Ann Saudi Med 2004; 24: 345-9.

Waterhouse J. Effects of Ramadan on physical perfor-
mance: chronobiological considerations. Br J Sports
Med 2010; 44: 509-15.

Bouhlel E, Denguezli M, Zaouali M, Tabka Z, Shephard
RJ. Ramadan fastings effect on plasma leptin, adipo-
nectin concentrations, and body composition in trained
young men. Int J Sport Nutr Exerc Metab 2008; 18: 617-
27.

Adlouni A, Ghalim N, Saile R, Hda N, Parra HJ, Bens-
limane A. Beneficial effect on serum apo Al, apo B and
Lp Al levels of Ramadan fasting. Clin Chim Acta 1998;
271: 179-89.

Weltman A, Pritzlaff C, Wideman L, Considine R,
Fryburg D, Gutgesell M, et al. Intensity of acute exe-
rcise does not affect serum leptin concentrations in
young men. Medicine and Science in Sports and
Exercise 2000; 32: 1556-63.

Mahan LK, Escott-Stump S. Krause's food, nutrition,
and diet therapy: 11™ ed, Philadelphia, Saunders; 2004.
ACSM. Guidelines for exercise testing and prescription.
American College of Sport Medicine 2006; 7 th Edition.
Available from: URL: http://www. ACSM's guidelines
for exercise testing and prescription/American College
of Sports Medicine] on Amazon.com.

Durnin J, Womersley J. Body fat assessed from total
body density and its estimation from skinfold thickness:
measurements on 481 men and women aged from 16 to
72 years. Br J Nutr 1974; 32: 77-97.

Siri WE. Body composition from fluid spaces and
density: analysis of methods. 1961. Nutrition 1993; 9:
480-91.

Park KG, Park KS, Kim MJ, Kim HS, Suh YS, Ahn JD,
et al. Relationship between serum adiponectin and leptin


http://ijem.sbmu.ac.ir/article-1-1464-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-02 ]

!r"lfj}gw J“;ULJ f/'.‘bJ/é (50095

Ulpl panalgilio 9 jay19)3 32c gadans  YVA

23.

24.

25.

26.

27.

28.

concentrations and body fat distribution. Diabetes Res
Clin Pract 2004; 63: 135-42.

Weigle DS, Duell PB, Connor WE, Steiner RA, Soules
MR, Kuijper JL. Effect of fasting, refeeding, and dietary
fat restriction on plasma leptin levels. J Clin Endocrinol
Metab 1997, 82: 561-5.

Havel PJ, Townsend R, Chaump L, Teff K. High-fat
meals reduce 24-h circulating leptin concentrations in
women. Diabetes 1999; 48: 334-41.

Ahren B, Mansson S, Gingerich R, Havel P. Regulation
of plasma leptin in mice: influence of age, high-fat diet,
and fasting. Am J Physiol 1997; 273: 113-20.
Schrauwen P, van Marken Lichtenbelt WD, Westerterp
KR, Saris WH. Effect of diet composition on leptin
concentration in lean subjects. Metabolism 1997; 46:
420-4.

Lovejoy JC, Windhauser MM, Rood JC, de la Bretonne
JA. Effect of a controlled high-fat versus low-fat diet on
insulin sensitivity and leptin levels in African-American
and Caucasian women. Metabolism 1998; 47: 1520-4.
Gavrila A, Peng CK, Chan JL, Mietus JE, Goldberger
AL, Mantzoros CS. Diurnal and ultradian dynamics of

29.

30.

31.

32.

33.

serum adiponectin in healthy men: comparison with
leptin, circulating soluble leptin receptor, and cortisol
patterns. J Clin Endocrinol Metab 2003; 88: 2838-43.
Kassab SE, Maklady FA. Changes in Serum Leptin
Concentrations During Ramadan Fasting in Lean and
Obese Individuals. Suez Canal Univ Med J 2000; 3: 83-
9.

Bogdan A, Bouchareb B, Touitou Y. Response of cir-
culating leptin to Ramadan daytime fasting: a circadian
study. Br J Nutr 2005; 93: 515-8.

Chennaoui M, Desgorces F, Drogou C, Boudjemaa B,
Tomaszewski A, Depiesse F, et al. Effects of Ramadan
fasting on physical performance and metabolic, ho-
rmonal, and inflammatory parameters in middle-distance
runners. Appl Physiol Nutr Metab 2009; 34: 587-94.
Chaouachi A, Leiper JB, Souissi N, Coutts AJ, Chamari
K. Effects of Ramadan intermittent fasting on sports
performance and training: a review. Int J Sports Physiol
Perform 2009; 4: 419-34.

Association AD. Principles of nutrition and dietary reco-
mmendations for individuals with diabetes mellitus.
Diabetes 1979; 28: 1027-30.


http://ijem.sbmu.ac.ir/article-1-1464-en.html

327/Iranian Journal of Endocrinology and Metabolism Vol 15 No.3 September 2013

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-02 ]

Original Article

The Effect of Endurance Training Accompanied by Fasting
and a Period of Detraining on Serum Leptin and
Fructosamine in Overweight Men

Ranjbar R, Ahmadizad S?, Khoshniyat-niko M3, Mohsenzade A?

Department of Exercise Physiology, Faculty of Physical Education and Sport Sciences, Shahid Chamran
University, Ahwaz, 2Department of Exercise Physiology, Physical Education and Sport Sciences, Shahid Beheshti
University, Tehran, 3Endocrine and Metabolism Research Center, Tehran University of Medical Sciences, Tehran,

I.R. Iran

e-mail; ro.ranjbar@scu.ac.ir

Received: 11/12/2012 Accepted: 30/01/2013

Abstract

Introduction: The purpose of the present study was to determine the effect of endurance training
accompanied by fasting and a period of detraining on serum leptin and fructosamine in overweight
men. Materials and Methods: Twenty-one healthy male subjects (MeantSD; age 25.2+3.7 years;
weight 78.3%12.7 kg; BMI 26.1£3.7) voluntarily participated in the study and were divided into the
fasting (F) and endurance training+ fasting (F+ET) groups. The F+ET group performed a training
program on treadmills for four weeks, 3 times per week during Ramadan. The energy expenditure
in each exercise session during at the first week of Ramadan was 500 Kcal and increased to 800
Kcal per session by the last week of Ramadan. At the end of Ramadan, the F+ET group stopped
training and fasting and underwent 2 weeks of detraining, and the F group returned to a normal
diet during this period. Anthropometric characteristics were measured and three blood samples
were taken before, at the end of Ramadan and after detraining. Data were analyzed by using
repeated measures of ANOVA with a between group factor. Results: The between-group
comparison showed that changes in serum leptin and fructosamine were not significantly different
between the two groups (p>0.05). Furthermore, serum leptin and fructosamine levels did not
change (within-group comparison) in the F and F+ET groups (p>0.05). Conclusions: Based on the
findings of the present study it could be concluded that compared to fasting per se, combining
endurance training and fasting do not induce more changes in leptin and fructoseamine.

Keywords: Adipokine, Leptin, Fructoseamine, Endurance exercise, Energy expenditure
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