[ Downloaded from ijem.sbmu.ac.ir on 2025-10-24 ]

Ol 2lio 9 3250393 338 galeo
Sk S o yd = gl Olodd g S eole ol
(YFAY Cuigud)l) Yoo = Vo8 slrasdio ) (50 lond cp23 3L (50,90

318 O pas Oy O35 Dy S48 mlaw 3 o 5 31
S50 93 (o 5p 9 3l Salors (oS 9 55 Sy S Slea

Bl S 2l

t{oowy?

s’

Vg L) Y . eV e ) e .
bd‘)u*mw‘L;Af.b‘_)..i“sdu(‘)*lchc_)w‘).\sd‘ud&-ﬁ\}u&\s_).\sd:t;&u;\):\.w‘).\sd
SAilSe (ALED 558 (S psle ol&ails ) 5 Jow SRS 3K 50 (Y a0 (S pole slails coliae) asle ol8das 3K 5 ()
(555150518 PHD ol «(g355) 50548 a\j)g ‘US...L‘):n (g8l ‘uS.‘.Z.)e ,;\,.Lc. LA RPEN AN S OLLA 00 i gheue (SO g3
e-mail: Hossenzadeh_fez@yahoo.com <sul)yiwa 4ad

a-\.;S."-

o 0 B 395 00 ON U35 S G 5 A3 o I3 30 S 1) O A Ol cpaie g 3 S g ldedis
275 A ol agn 50 onlply g S S Shasiegn 55 e S g @i B35 SRl sl S5
o 5 3 St (oS et Sk 3 Iy S gilen 5 108 e Dy 855 05 S pha p ol S e 5 0l
+ol ) 0 B 7 a4 sl o5 B Sl e Gige e YA Gy, g oles ks S s BL S sl B 5o
Al a S Sahr S+ e bsle (oS pdle + page b sl (S s (Gl ke J RS
oS gt KB Lan 5 S gep Kils (VN 050D U (sl5n 53 T3S 098 ik s (O O35 p 5 5hS
s Ok 835 g5 3PS s e S W (g 30) 55503 5 (31) Sy 95 ke 4 LN O3S b b ge 5
GooF b P</001) 055 S 8 s 2alS Comgn (o 3e (omS gt tlaaBl LS (5 S 05100 o S Slen 5 108
035 93 & 53 0% Ojy 3l Rl (P<e/0Y) age 5 (P<4/00) sl S g 53 1) 05 S8 mhaw ) 5
P</00N) ain (oS ep 098 53 035 oS 5 G B e 5 3L SFals (P<t/en)) oo 5 ol (oS gt
S pae g S g ls SalS 15138 O s golssme sgb 4 P/t 0N) e g sl oS et 3 ged (55 Sl
g 9 P<e/o)) sl oS g e s Gl P<+/20) qaze 5 P<t/22)) sl> oS gup 05,5 5o 0, 108
5 0% 09 05 S mhuw hax 53 Gl 5 e i S et sl il 1 Co S siles Olpe (P<t/00Y)

B ks (S e Lyl 5 1S D e

O 008 oS silan OSSK (ouS s (0l S rgaals 185
AVVAY B iyl AV taa ) @db,u ANV/F/F adlie @l o

SoaaS) Ladl 4 gsa bwy

"o st o alan) 30 ) solil 9 L9 pusies BB 535St (EalS Jae 4 oS sun
a8 (oo g dla ceS sua wilsaly ;Lo Lajna 5 o oLad S 3 o oS sl Gus slacdl o
S8 8B wad 1 o USS 5e 5850 sl sesss el Alias slagglan (oleld )] 4 o srusn) s o 5aas)

O30eS) JE (oS b i 5l slacsslan osio
59 Laadl st G (
\,

ol ol 51 oy LBAS o (S s (Cpinad a8 oo ey salansl (olan Olsa golanal gal ‘;‘*‘“T avile


http://ijem.sbmu.ac.ir/article-1-1429-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-24 ]

Vo) oSS s byl b g5 @5 dsl p o S 51 ILIS 5 o et S

b 5 ehaie slaghise s YA sala Ghagly o
Glaglsas B (a8 YY-=Y0 8 (55 L) Ll I3
o9 olblaa wd golasa o0 olwgyls (geaSiials
Ghan YV2Y los el VY ol - SL6 Lol
ol 4 B8 5T s 57V b 5 oIS Sl
Laginlesl alds yala Ghasdy Lo Sad gl 13
s ol hia sy BMA saiaS sl Lol
b S o pe Slaan slagha sy

OB 0o S mhe 5 Gl S 3 L) 6l
ook © (oo Ghise s YA won Sgilaa die Bruas
S a5 ka0 S F 4 ulas

(361 slsa) 7YY 03auSt (asme o ola YIS 6y S
OO0 pSSLS L ) 4 Sl e V) Gl &S a8 8513
S a8 (Slis JAls o) g @ ) g9 Se (G

wasre 53 el YA cue 4 S ula oS gun 55 S
Bl cose 4 Galle € WS 13 (VY G 5ees)
Mawa S 3,38 sy Gl

o0 acla A cue @ S Gl S Hola S gua 6 S
O S 85 S cpl Lu e ks 53 (VY 03aaS)) (e
Soge G (Om 0ds p SIS 5o ) G a S5 Sue AY)
S 32,58 Gl (Sl il

D18 TYY 05t (asae Lo 4S Gade LSS 8 S
(03 00 p oSS 58 G151 & Sl e V) s oS winsls
A eo 3o BSlhie JAls o 0 5, 00 Dae 4

G (AN 05auSl) Gasme 9 S Gede (oS gns 8y S
Soge 4 Galls 058 cpl o aials G35, 80 e
Y0 S 3,3 Wl Gl JAls

O3Sl ) Gasme 53 oSl S+ ode (S sua 85 S
A+) ol S a5 S ol Ho oS aiiily S8 S, 00 Sae 4o (V)
3 Sose 0 (0 008 pSHS 5o )l w0 a S5 See
S 3,58 Gy, Slue

Sopd JolS mlew sy gl & uSspa
«< ad @l (W3l - Biomedtech o< i) GO2 Altitude
S5 S alagl S8 subis 4 5L o 1) oS
osbie 4 SEBI (go,l a0 Hu 0uiS YIS 5 0 5auS) Sua
Vioss sad 4waas 1 JAIs 0 350aS) denyu JES

oKicus Lo oo 5 o oS sua slass S ol ga
09 550 83 5 59 Sde b S B G (S s JolS Al
I I PR RCH I PPN v S\ B IV R R VWS I S

Ll Gals s 51 Sles 5 o g Gl 381 (55 53 B e
TV a R e e Ssilan (l3El Ca g sud
sase Hob 4 S ) glelaal YA guiy ou
olie @ Onined Musdioe S sure usish bus
JUool 58 adsna useVlisna Hie Lo A
S0 salie slacaly 5 el SO uila Y palia slad sl
Some @000 B & Gl £ Nl sud saaline a8
Aline Jlael slols «S s wd;y Gseosa oS sl
lelis T Masbe sl 5 G SL (Sl
ssas s oSk L ol S el slad sl
sl sladshe W 5 B sladsle o, of slass S
5 Oalewdl maS Al e 1, Gl S il S
oadndie Lohuas S Sl 5 cdsw 5 GSIKGK

Y-\Y

L osla Gloyo i sulo olis i 55 S 0 ' las go
w53 5 s, B Al o3l L 1y sa w8 Gl3al ol S
Ssad pandie (5,500 LRAs3s | aad e LAl 1 Gl g
clle 5e, sla oae o Gl S Sl Jals s
o wlie glaasb Vaas e Gl 1, SEK slandly
s 4 gos slagise b olKea 5 Asakawa aliws
oo Slie Jals 0l S @IS ead ol byl wel
Ol 09 SIS o oo b @l 1) (a8 SIS
59 L Glal3dl plesyu gl 4 Gl st hans Ll sk
G Ll g ulage GLas 1) o sio Gl 38l G sa S e
sLaoiassy Sl G da s b Vi, gl wa
SIS b abilie o Wil oo Gsossa pl sl plias Hual
B Ses s 35 Vs @3ly wie S sna 3l o
wu Ssiles 5 138 Byume (s 055 SHE a5 il S
Oexe 5 Sla Sbseosd Sl S Joo o
A 008 SIS OB 5y B Gl b ol suds oy

s o ol 3)lse 5o Gede g ol S sua 5 Gl S Bl
LAy, 9 9l

(85w - Innovagen) ool oSy ) dawl Gl <

S able b gols Pl plsie @ oalls 5o 5wl golu A
Ve gles Lo ead o Sl Sie Ver o a S ke
03 pSesSae A e b Gl S s @l il ,laSs
Zol A ol b 30558 51 U8 alaladls (s (055 pSuls

oo 338,


http://ijem.sbmu.ac.ir/article-1-1429-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-24 ]

”ﬂirg:\_&&«:vJJ/:, ‘;aJ[,o...f? {/'AJJJLY (50095

Uyl padoilio 9 jyy119)3 32€ igalan A\RAS

O 000 ©los wus 5o

(il e e 5 g S ke) S5

s Gal38) (P</0) olaine ssb 4 (OV/VYEF/VY)

(Y olasad)

s =
N
*

]
t

4
+

— =
" "

—
N

R T
5 £
Lo g S 5o i Ao (95 5518 Oloae Y plagas
S IRA 9 (o5 9 9l S gt (o e 9 ula J s
FRGIN s Se saeAr) Gl ds il S aS (30 g ula
A iS50 GHlhus JAI 5 4 (G 139 p S sl
ubecdl ys Laouly g wdils oo ()l yaio Hhige A Jolili 0 g 5
=aliad LT L cadlouddilu jlins Sl janl + (Sl
(e gala J 8380 g S da cucds oslddEAS (Post hoc)
S gaa 09, S Ly gP<e /o) TP<e/00 * L s 3
sl oaddi ouly ialad P<e/o oV F L (e 30

© o ol aSona 058 50 0y ©ludl wa s
.4\9.3 (P<'/‘\) J‘JL;.\’.O 6‘)‘.0"- .Iél;] :)‘ Jla J_}Z.S GJ;
SoSsla oy Sid GRS 51 55 59 Sae 4 S 5,3
RO TR RO P RIS TRTI BHE LRV SRR ESY SRR
99 (P<H/o0n) Dlagiae Gede JHES 858 4
ook @ 0O oS ) a5 es mae 4 S saS
(Y J‘J\’—Q:i) J\QAS (5‘):5‘9.‘9 (P<‘/"\)L§J‘JL’_.;M

o JiE s g N I 1 SOV PR S A

s Ul

SLa0 9,5 Ho ol B da (s (959 gadS o ju =Y Hlagad
S 9A 9 (05 9 obD S gt (o 3e g ala ] s
F2 G p S g S At ) (e da (S aS (e g ula
A 0a,Sedl s (Sl Jaks Hebs i (Ous 059 p S ehis
oull s Lasals g wdils o ol yas yiga A Jolili 0 9 )8
=l ST b cloadiglas jlane B ol + (uSils

o3 Sat + e g

buae Sl oliy, 55 aladl 5 Lagudl (0 S Saad gl S50 08
RV Y B1EN sy

(Sl hoain o a S le) oo SSGK rhan (5885
iy allpa S e 5o el 5 8 slaceln o
Seael crs 4 G ea slad gad ) aiidla 138 5 O 4 al)l
R K siile o lili) aliuss Sl eoliiel b pon ws
=9 205 0o Ol (SauS ekl S LS S Gl 4wl aladl
(Sl 5 adi oo Gy, (Roche oS i) Sie S 5K 180 (55
Vs e swilpa dlalidl o ge)]

s (555158 ) saldicl b ollgas alad (%) 005
GoSe SN0l (e san 6590 aladl 51 aas AT 5 gl S5 Lo
e dnilas G5 @S s Ho G

GEalS e S 53 ol 3 (p0S) 3 B yeme olie
Vo] s 4 oS e g0, 50 aladl 3l aas a2 4l

w5 oslpes Sl an 3 O slad e
OBso O el b lsas 5o (wo ) oS silas 4lalidl
Vs R ofeslal ol cu S silan 5 Sae

Sk ol Dlre Bk Sl o) e 4 ladil
slass S o wlie gl Wb Guilioly SlbT (i,
080l Olsie @ (S8 Geedl g ol oy 9
@l VP 45 SPSS 15dla 5 ) s S suldiil dad
o9 ey S o A Lad sulial ol laS 5 au)as
w3l P< /00 S s S (8B Sl pae (S5

Ladasls

o3 5 (\YPIVORO/YY) (sa XK olhae sl ool sua
wla Gral3s) (Sl (VYF/AY2R/A) ola J5iS 858 b wlis
el ol ol e solel @l Ll ol 4 S
e 4 (O 0os oSS 5 Il 4 A S S Ar) Gl S
ook o L (VAVORVIYY) oa SoK w545 9
ola eSsma 89S L wwlis Lo (P<:/:0) sl s
ls GRal38) (VWH/VOO/YY)
L ol o (OVVY2Y/VY) oo oS sud 855 53
O0n S s (\WYNAYEFIA) (oo JSES 05K
Gl S a3 5 bl JRalK (g lu e ke o (P<H/-0Y)
L (o 000 pSlS s ) 4 a8 e AY) e 4
O SuE ph 54, 80 cae 4 (Sl JAb o) e
oo oeSsma 05 8 L oawwlie 5o 1, (AV/EYE Y/NY)


http://ijem.sbmu.ac.ir/article-1-1429-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-24 ]

Vo SKeS sn byl g5 5 ol o S 1

ISR 5 (Gt G S

(p5) 132 B pme o300

(we9) oo S silaa

VA 4

/
o
L
—
—

—

—
L
*

o
1

—
1

oo JS oo eSomd Al S Gede S spa

(3o me JiiS sLao g8 5o 13E G pms e —F lagad
PUSIsSeeA) Gl S + Ga3e Sl 9 (050 (oS gd
0905 ;A 330 Gl | (O3 039 pSsLS 2 1)) @
o)y Lmz..\l..ag b oo s yhige A Jolid
i T b csoadiplay jlie Gl jadl = (&ilie
P<:/vV¥ L J 558 0 9,8 4o Cuedd @lddGal (Post hoc)
oudiouls Gialas P<e/+ 0 f L (ja s ceuSgaan 09,8 L
ol
b dnlio Houla (oS span Wl 51 aay o S gilen (0
C.ui‘d J“):Q (P<*/'\) ‘5‘)‘.)&’.0 cla.a.u_)d Jla JJIS GJ;
p SIS 58 Il 4 a S5 Sae A Haa b Gl S aead
=Ssa 85 S b awlie Hul) cn S gles mhas (s G5
©ola e eolel csla Ll wls (il aaiae ala

(8 Slased) el

s Jois ala oS gaa
wla 558 slas gy ju o S ¢ilaa o jue —0 Hlagad
e R Bt
0905 b s o QL ) (O 039 p S LS 52 1))
bl ys LAOA|43 A—u'-thu_a e Ghigoe A Joli
—adad T Lol oudi Glas jlaas S jadl (uSilis
P<t/o V¥ Ly J 30 0 9,8 da cutcud calddaal (Post hoc)

Laculoads saly (yhalad

oSt ola (uS sua

FL ol i da 308 6 9,8 a cueds oGS (Post hoc)

Tl i oS gaan 09,8 Lo g P<e/v V| P<i/v)y
Sl ol oula ui'..”;La.'aP<~/~~\

09 Iy (YRAYEY) Jie Gyme e ola S sun

Golaine Hsb 4 (YA/Y0Y/V) ala YIS 05 8 L alis
Oloee S50 99 Sde & (al S Head wls GRalK (P<-/- V)
(P<+/-+1) golsine ssb & (YH0£V/OY) 15 138 L yeme
ala Gialpdl (Yo/AY2Y) sl cuSsma 65 S b dwnlis o

(YJ‘J\}A:I)

1 -

0r J T
% x
g T
3’ Y. T
|
Q Y. d
<

Ve d

ola Joas ala o saaa ol S+ ola S s

Wl J,is (5Lao g S 4o 1ié & pme ol jae —F lagad
WpS9uSe ) A Gl S+ ala S gna g ala ouiS gaaa
095 = a0 Gl | (G309 p S obsS 2 1))
bl LAaA|A3 il oo s (yhigo A Jolid
a3l b sl suddi lus Hlune Gl jadl = (Sl
P<:/eaV* L J 5558 0 9,8 4o e walddaal (Post hoc)

ouds o3l uu:\LuP<~/~~\TL_uL; S oegSbg

el

5 (Voo /YVEY/04) 138 GBjumn (lhae (pole (oS saa

ook 4 (WANVEVY/VY) oo JUiS a5 S L duwlis o
88 mae 4 Gl K usad wls JualS (P<-/++)) (g lo sne
ook (VANVEYDY) 1, 1 Ggas Glhse Do
oo uSsua 05 S L dwlie 5o (P<-/-0) (solsne

(¥ Dlasal) als il sal (Ve < /YVEY/04)


http://ijem.sbmu.ac.ir/article-1-1429-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-24 ]

”ﬂirg:\_&&«:vJJ/:’ ‘;5JL~2 1/'.‘5)))[1 (50095

Ol punpdoilio 9 juyii9)3 322 (galao V¥

oS lapas sk 4l Gsa W8 pha Bl slagise
Tl lonas was o

Yob S sna 5o sael cus 4 s © e L
e cdlso ssdiee pod oS s 4 (Bole (B woae
hee (B Gea W8 (Gl 5 sl Lda oS uulEe o
e 5 (S Blgipe 1ae cdlyyu (RalS s o SRS 4 iy
Sas s 3 sl ede ouSgua o O B JualS
Sle ae (SVsb puSgua wase plas Lagha s
co lady Lid 4 GLUT4 Jlin) Syoms b (3555
O elewdy phe (a5 SR eabiy Gl
W.JJ.«.:?.-L;A

Lolsd ool gl S usald uls plad SeS hagsy
Kol ol by 5 lagise oo Gede 5 dla oS sua
ol (Sas aSe oSsla 132 pae (2AK 5 Gsa
Otl38 ol S ea S 5 el S el ) s
6l 1o o8 dagiags Koo s ) adl 12 8y
32 Jolad 53 5 S Sl 5 o g adlil 5 Gl S
cha 5o s BB LaalK gl o s e olas
a3 Ol ua a8 cble o Gl g a s (s
ook 4 o oSee il 8 Tl saa 31 ol S
L oS Jae il Y sala b sladshe o) aalioe
pebs lagses 08 el gt @ palie s sk 4
Jae € grac Lo callad b fpl ped) i 5 (oS
S Jlael 1 553 I3 TS o anlais | Lo sl

b oLl wS ool S slasn S s g )
F350555K Gl il Gl S L gless 5 Mol ssa
09 S g Slgidny aa0 co Gial8l 1 (HBlws —F S 5K)
S L sad gleys sllsa oa SHE Gl
S sladsle 5o 5 S Sse S B3 SHK
€ Tapdige P3ASHE Ll alS e ol S
BB Sl 5 od g adaB Ho Cpl £ 8 gadianglas
Sl e guS

S bl (Sas o0a KK g5 0l S S )
alle o edulHlasl g g5 sl oo, o, GBS
03 Ol S Daad 3w 4B8s es o8 (gl Ssa GBS
B Gl e Wl e S el sad (3,18 lase
T s e J3555S Ghl3) cage 0l S ioiapa sl

(s 59) o S silaa

08 OB Gede ouSsua 058 Lo cu Soiles ol

Golsre bl culE ee JS 558 Ll
S sash 558 5o S lan s Lol cutls (P<- /- -Y)
Wi gad @by sl ol S0 L1, Cal S Gede sub &S

(P Sl sad) 0S5 (5 pmis

e JS Oere (oS spat Al S e puS sua

(oo J S 5Lae g 55 jo a3 S gilad Gl yaeF lagad
POSIOSIAY) Gl S+ (030 (oS g1 § (1030 (oS 58
095 8 s oo Ol | (O3 059 p S LS 2 sl @
bl = Laouls g amdils 0 (ol yao lig—0 A Jold
il SIGT L ol sudd Gl jlre Gl yadl + aSilis
P<:/vaV* L J,538 0 9,8 au et wslddaal (Post hoc)

Cacal oucdi sl (yislad

s ola e g uls plas pala e o3 (slaatil
S sdipe JAS 058 G i (s a8 sualide Gl 33l
sl S o (a5 o allgpa € K Sy (g5
Gl (ol gae sk 4 a2 iae Wil S 13
raiie Gl (Ja by 5 5udS pac w e SIS 4 il e
013 Bras ualS 4 s boola aSsua o KK
Tl e She 5l SIS 6353 aal5 st
oo S g ols LS suala ha o5y (Gl 5 e sdle
e me 5 oon SE mhaw ga s BB ok @
s suly GLES aS cmagi b yala ha o5y aa0 oo (2alS
55010 cae 0 S plais slaghse 5o sa SoE plaw
ohalS anialy HI8 Sobisna caSsua (asne 9
a3y b oonapa Tl Glaes b ol
o9 8 VY oo 4 S uls las «S Polotsky


http://ijem.sbmu.ac.ir/article-1-1429-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-24 ]

(A NS RSP Sy U ST JETIN PP SRR [

ISR 5 (Gt G S

B SS b slagslan 5 ol (55lae slandl 4 Mo
il e WIS o (S35

a3 ol olis pala (g3 5l sael cuws 4 sladiils
858 L dnlio Ho oo Ssiles Glhae (e g ol (S suan
Lol ool wbiee Gl Dlsane sk o JAS
5ol 30a3 sl Slsaas oS oua 53 sl slaail
A 0 a S S A Heu b (Blis Jals i S e e
Oloe 53 Sl Gl e el s Gas OO poSHLS
Gl Gl sl oeSopa wad slagise Ho oy Ssilea
OB 531 Ol 53 S us GLKea 5 Hmle @@l A
p S 5o ) 4 a KK N0 a0 bl S el
S A 5o Sae sl gala ) Cose Lo U0s
5% Sy B 4 s £ o Soles e BB Gl
Ol slos al S el mae b Du mdla Ghagh
cresl 80 523 (SIS e S gilaa

08 oS sl ale plas sals Ghasly sladsl
wald e e 5 on Oos O SoE mhaa foas

dlioo dde (S saan Lol

Ol s 4 Cliacl asle oligad K56 3 syl JSeubaw
S e gl aa e Gl Sas SlEdaS g
22 oS S Glsie b sulyipman s aila (6530 bl
Somd sluey ©osad W hae - (S0 s il
S 0 L 3 plae slaghse Ho ede  ula Saatian

oaeal sl

References

Carbonell T, Rama R. Respiratory Hypoxia and Oxidat-
ive Stress in the Brain. Is the Endogenous Erythropoietin
an Antioxidant? Curr Chem Biol 2009; 3: 238-52.

Ali NJ, Pitson DJ, Stradling JR. Snoring, sleep disturb-
ance, and behaviour in 4-5 year olds. Arch Dis Child
1993; 68: 60-6.

Raguso CA, Guinot SL, Janssens JP, Kayser B, Pichard
C. Chronic hypoxia: common traits between chronic
obstructive pulmonary disease and altitude. Curr Opin
Clin Nutr Metab Care 2004; 7: 411-7.

Zayour D, Azar ST, Azar N, Nasser M, Obeid M, Mro-
ueh S, et al. Endocrine changes in a rat model of chronic
hypoxia mimicking cyanotic heart disease. Endocr Res
2003; 29: 191-200.

Brooks GA, Butterfield GE, Wolfe RR, Groves BM, M-
azzeo RS, Sutton JR, et al. Increased dependence on
blood glucose after acclimatization to 4,300 m. J Appl
Physiol 1991; 70: 919-27.

Oltmanns KM, Gehring H, Rudolf S, Schultes B, Rook
S, Schweiger U, et al. Hypoxia causes glucose intole-
rance in humans. Am J Respir Crit Care Med 2004; 169:
1231-7.

=Sspa oly Glas ks (hagsy sl Solisas

Lagise (55 OhlS cun g BB b 4 oo 5 ula
432 adlos by @ b sk 4 G OOy WS
Tosdioe bl lagsesss b 5 Sdpbe byas
O ca g (Jsl 590 99 b S (b H9 (eSea il
LGl Soligas Tusde gu ods dade LB
e S0 s s le S g ulo plis ol a5
Sl sSa Gal3al sl 3l s ge 138 milye 5 sl (hal

$8985 5 55 RAS Gsae (8l 4 ke (5lsae

M sion 0 03 CBAIS G culgd 5o 4S sud S

e g ala S s 05 S slagise 5 Gl S a3
Ol a5 00 S (oSsla G GOy i JualS )
6&&5\9#:\-& RYRIRY ‘:)Llj.l.l ij'"hJjé.GLJJ -JJ;L;A lae g__ﬁ‘).a.a.o
u’AAlS S @‘JM GLAU.A'JJ—A .A‘_)y o9 408A g8 e 4
S T ) Tasdige ol mhe G35 ol S cha
Oxeosh OS5 Ll Some pseos Sl S
b (aalS a6 aial e 0aES geaiS )l
Sllas Gas 05 ool s B Ko 5 el (Rl 5 ol S
AT
...L\‘)‘J
S 0 lEalaS waal cous 4 sladiih G aa s b
slad) goanlzal 5 sly ) (sugan B Wil gl o o saia
Olsie & Bl ee albS Sl 4 sl GulS Gl S
JJA%@‘QJJ‘&JWJW‘JMJJ&LC
Oholas wile Spua b oS alidl gly 5 olels,)

Alipour MR, Feizi H, Mohaddes G, Keyhanmanesh R,
Khamnei S, Ansarin K, et al. Effect of exogenous ghr-
elin on body weight and hematocrit of male adult rats in
chronic Hypoxia. Int J Endocriol Metab 2010; 8: 201-5.
Date Y, Kojima M, Hosoda H, Sawaguchi A, Mondal
MS, Suganuma T, et al. Ghrelin, a novel growth hormo-
ne-releasing acylated peptide, is synthesized in a distinct
endocrine cell type in the gastrointestinal tracts of rats
and humans. Endocrinology 2000; 141: 4255-61.

van der Lely AJ, Tschop M, Heiman ML, Ghigo E. Bio-
logical, physiological, pathophysiological, and pharmac-
ological aspects of ghrelin. Endocr Rev 2004; 25: 426-
57.

Arvat E, Maccario M, Di Vito L, Broglio F, Benso A,
Gottero C, et al. Endocrine activities of ghrelin, a natural
growth hormone secretagogue (GHS), in humans: comp-
arison and interactions with hexarelin, a nonnatural pe-
ptidyl GHS, and GH-releasing hormone. J Clin Endocr-
inol Metab 2001; 86: 1169-74.

Broglio F, Arvat E, Benso A, Gottero C, Muccioli G,
Papotti M, et al. Ghrelin, a natural GH secretagogue pr-
oduced by the stomach, induces hyperglycemia and r-
educes insulin secretion in humans. J Clin Endocrinol
Metab 2001; 86: 5083-6.


http://ijem.sbmu.ac.ir/article-1-1429-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-24 ]

”"‘lf%),/d ‘;OJU {/'JBJ/Q (§09°

Ulpl panalgilio 9 juyi19)3 326 galan \ + 5

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Prado CL, Pugh-Bernard AE, Elghazi L, Sosa-Pineda B,
Sussel L. Ghrelin cells replace insulin-producing beta
cells in two mouse models of pancreas development.
Proc Natl Acad Sci U S A 2004; 101: 2924-9.

Prodam F, Bellone S, Corneli G. Ghrelin: A molecular
target for weight regulation, glucose and lipid metab-
olism. Recent Pat Endocr Metab Immune Drug Discov
2008; 2: 178-93.

Date Y, Nakazato M, Hashiguchi S, Dezaki K, Mondal
MS, Hosoda H, et al. Ghrelin is present in pancreatic
alpha-cells of humans and rats and stimulates insulin
secretion. Diabetes 2002; 51: 124-9.

Broglio F, Arvat E, Benso A, Gottero C, Muccioli G,
Papotti M, et al. Ghrelin, a natural GH secretagogue pro-
duced by the stomach, induces hyperglycemia and
reduces insulin secretion in humans. J Clin Endocrinol
Metab 2001; 86: 5083-6.

Nieminen P, Mustonen AM. Effects of peripheral ghre-
lin on the carbohydrate and lipid metabolism of the
tundra vole (Microtus oeconomus). Gen Comp Endocr-
inol 2004; 138: 182-7.

Asakawa A, Inui A, Kaga T, Katsuura G, Fujimiya M,
Fujino MA, et al. Antagonism of ghrelin receptor redu-
ces food intake and body weight gain in mice. Gut 2003;
52: 947-52.

Schwenke DO, Tokudome T, Shirai M, Hosoda H, Ho-
rio T, Kishimoto I. Exogenous ghrelin attenuates the
progression of chronic hypoxia-induced pulmonary hyp-
ertension in conscious rats. Endocrinology 2008; 149:
237-44.

Bauer AT, Biirgers HF, Rabie T, Marti HH. Matrix me-
talloproteinase-9 mediates hypoxia-induced vascular
leakage in the brain via tight junction rearrangement. J
Cereb Blood Flow Metab 2010; 30: 837-48.

Nooripoor S, Ghorbani R, Azizzadeh F, Danai N, Yaz-
diha M. Evaluating the blood glucose measured via glu-
cometry in diagnosis of hypoglycemia in neonates.
Koomesh 2012; 13: 440-4.[Farsi]

Heinrichs SC, Li DL, Iyengar S. Corticotropin-releasing
factor (CRF) or CRF binding-protein ligand inhibitor
administration suppresses food intake in mice and elev-
ates body temperature in rats. Brain Res 2001; 900:
177-85.

Chen XQ, Dong J, Niu CY, Fan JM, Du JZ. Effects of
hypoxia on glucose, insulin, glucagon, and modulation
by corticotropin-releasing factor receptor type 1 in the
rat. Endocrinology 2007; 148: 3271-8.

Polotsky VY, Li J, Punjabi NM, Rubin AE, Smith PL,
Schwartz AR, et al. Intermittent hypoxia increases ins-
ulin resistance in genetically obese mice. J Physiol 2003;
552:253-64.

Cartee GD, Douen AG, Ramlal T, Klip A, Holloszy JO.
Stimulation of glucose transport in skeletal muscle by
hypoxia. J Appl Physiol 1991; 70: 1593-600.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Tong J, Prigeon RL, Davis HW, Bidlingmaier M, Kahn
SE, Cummings DE, et al. Ghrelin suppresses glucose-
stimulated insulin secretion and deteriorates glucose
tolerance in healthy humans. Diabetes 2010; 59: 2145-
51.

Broglio F, Arvat E, Benso A, Gottero C, Muccioli G,
Papotti M, et al. Ghrelin, a natural GH secretagogue pr-
oduced by the stomach, induces hyperglycemia and red-
uces insulin secretion in humans. J Clin Endocrinol
Metab 2001; 86: 5083-6.

Rizza RA, Mandarino LJ, Gerich JE. Effects of growth
hormone on insulin action in man. Mechanisms of ins-
ulin resistance, impaired suppression of glucose prod-
uction, and impaired stimulation of glucose utilization.
Diabetes 1982; 31: 663-9.

Murata M, Okimura Y, lida K, Matsumoto M, Sowa H,
Kaji H, et al. Ghrelin modulates the downstream mol-
ecules of insulin signaling in hepatoma cells. J Biol
Chem 2002; 277: 5667-74.

Barazzoni R, Zanetti M, Cattin MR, Visintin L, Vinci P,
Cattin L, et al. Ghrelin enhances in vivo skeletal muscle
but not liver AKT signaling in rats. Obesity 2007; 15:
2614-23.

Nakazato M, Murakami N, Date Y, Kojima M, Matsuo
H, Kangawa K, et al. A role for ghrelin in the central
regulation of feeding. Nature 2001; 409: 194-8.

Nagaya N, Kojima M, Uematsu M, Yamagishi M, Ho-
soda H, Oya H, et al. Hemodynamic and hormonal eff-
ects of human ghrelin in healthy volunteers. Am J
Physiol Regul Integr Comp Physiol 2001; 280: R1483-7.
Takaya K, Ariyasu H, Kanamoto N, Iwakura H, Yos-
himoto A, Harada M, et al. Ghrelin strongly stimulates
growth hormone release in humans. J Clin Endocrinol
Metab 2000; 85: 4908-11.

Muccioli G, Tschop M, Papotti M, Deghenghi R, He-
iman M, Ghigo E. Neuroendocrine and peripheral acti-
vities of ghrelin: implications in metabolism and ob-
esity. Eur J Pharmacol 2002; 440: 235-54.

la Fleur SE, Akana SF, Manalo SL, Dallman MF. Inter-
action between corticosterone and insulin in obesity:
regulation of lard intake and fat stores. Endocrinology
2004; 145:2174-85.

Xu NY, Chen XQ, Du JZ, Wang TY, Duan C. Inter-
mittent hypoxia causes a suppressed pituitary growth
hormone through somatostatin. Neuro Endocrinol Lett
2004; 25: 361-7.

Chaiban JT, Bitar FF, Azar ST. Effect of chronic hyp-
oxia on leptin, insulin, adiponectin, and ghrelin. Meta-
bolism 2008; 57: 1019-22.

Shimizu H, Oh-I S, Okada S, Mori M. Inhibition of app-
etite by nasal leptin administration in rats. Int J Obes
(Lond) 2005; 29: 858-63.


http://ijem.sbmu.ac.ir/article-1-1429-en.html

Vol 15 No.1 May 2013 Iramian Journal of Endocrinology and Metabolism | 120

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-24 ]

Original Article

Effects of Ghrelin on Plasma Glucose Levels, Body Weight,
Food Intake and Hematocrit in Acute and Chronic Systemic
Hypoxia in Adult Male Rats

Babri Sh, Mohaddes G*, Alipour MR2, Ebrahimi H', Hossenzadeh F!

Neuroscience Research Center, & 2Tuberculosis and Lung Research Center, Tabriz University of Medical
Sciences, Tabriz, |.R. Iran

e-mail: Hossenzadeh_fez@yahoo.com

Received: 25/08/2012 Accepted: 03/10/2012

Abstract

Introduction: Acute and chronic hypoxia influence blood glucose levels and decrease body
weight. Ghrelin increases appetite and body weight and regulates energy metabolism and also
glucose homeostasis. Therefore, in the present study the effects of ghrelin administration on blood
glucose, body weight, food intake and hematocrit were investigated in a model of systemic
normobaric acute and chronic hypoxia in adult male rats. Materials and methods: Forty-eight adult
male Wistar rats were divided into six groups [acute control + saline, chronic control + saline,
acute or chronic hypoxia + saline, acute or chronic hypoxia + ghrelin (80 pg/kg/day, ip)]. Control
groups remained in room air (21% 02) and hypoxia (11% 0O2) induced by a normobaric hypoxic
chamber for two days (acute) or ten days (chronic). Blood glucose levels, body weight, food intake
and hematocrit were assessed. Results: Chronic hypoxia caused a significant (P<0.001) decrease
in blood glucose levels. Administration of ghrelin increased blood glucose levels significantly in
acute (P<0.05) and chronic (P<0.01) hypoxia. Body weight decreased (P<0.001) in both acute and
chronic hypoxic groups. Administration of ghrelin could (P<0.001) prevent decrease in body weight
in chronic hypoxia group. Acute and chronic (P<0.001) hypoxia significantly decreased food intake.
Ghrelin however increased food intake in both the acute (P<0.001) and chronic (P<0.05) hypoxia
groups. Acute (P<0.01) and chronic (P<0.001) hypoxia also increased hematocrit. Conclusion:
Ghrelin administration is useful in modulating blood glucose, body weight and food intake in
hypoxic situations.
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