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iii- Acylated

iv -N-octanoylated
v-Unacylated ( des-acylated)


https://ijem.sbmu.ac.ir/article-1-627-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-05 ]

) AR 050k ks sl o 05 T OLSs o o g

5Oy ol il 0 Jols sl el (Sea 36
Sde 4 5 shee ok 9 4880 50 Se AL O cie e b Gase
SN S (s 4 Susad gl g @Ba V- B0
S oSsls sl el s oias CBe 5o padle
a0 gl sladily 5 (SN Sl Jlaal
Ohss 4GSOl sas calls b cblpa lubal
S G ad ssls Giysel ollsm € s b (g3la b
Golsasa sy olgml (aas Ho cal il 5 Had Siu

CaA 5A 50 4S us A NVY Laghge (sl sou50 Jsb
dase ¥ o4 Goyad goo9s JS alAlsy (npS w5 0
ad f.:\.u-:ﬂ

Lagise oo ol Lo (bl gala yo) sl stda e
b 4R 50 Sie Ve e s b 4BE0 VN0 Sae 4 S, 2
38,5 o), Gl S Ll s

Lagise alase gl 5o :(LLBLS) (gala y0) a0 (g4l 50
S50 A8y 50 SR VY Gie e b 4B80 V0 oae 4 il
Sl 8 ¥ oae Job 5o mod w5 G5 sl Gl S Ll
2 o sad G ol e 4 B sl Rl cnllas
Olldl s s s P B callas Gle)y 5 a8 S
=il

taye Ol (b (el b bia gdla 50) pges stlase
Y¥ Jolre bugio mad b fpyad b Gdn 4 o 4 laise
e 4A80 £ oae 4 (JAOVO0; max Julee) 4ids jo e
0 coullad gla) gsanse Sl gdle 4 mas g0 Gl S Ll s
03 gt se GaSu s (510 BB 0 5 Ga S o S (sl s

S g JSES 5 0550 058 (el 5809 aladl 51

ST 3 G el Y8 (el 1Y) el ca S
5 (V-0-mg/Kg) "(peli€ 31 oS5 L sl cug
Lot se Hon Gupes 0D (B s (V-0 ME/KE) "en3d0l5
ola slads) Huy a4 Gl Gusb Ol Al b 4
098 b Bda V) Sk stle ce w4y Gy, EDTA
@os A L s s soSelal gl s (Ve

i- Ketamine
ii- Xylazine

Jols3 s SIS 31 5 age dale S plsie @ e b
Sae 55 phaes 53 (po s s 53 8 9Me (5 paldS 5 (6355
RS (g 3
L S S ol sud Wl o w859
sl » lnls Bedee GOy GRS con ol
5 655 Jalas Gasead Hu (psal 5 Gal S seskue 450]
S aas olas 6wl alad) (aag3y ool wd G G5 aals
L St Sone S plgie 4 Wl e (oliil G pes LT
oo gy AW dlae @il o o S MRNA s
Ol stadllas b JI3es (nl & (o sSgenly 958 s 0l S
O 59 oS &€ aba Gl o) ) MRNA chas 50 05

o yuare B 55 g0 O (oo a5 (38900 555

Laghigy 9 4l

A 5 @me Ghserw Voo oala Guagly o
solusd @S @Ol ile pow puaser S b
3 oaled T buna b (olsl 55, ¥ 51 o Lo gellat
© GhS,e sa cullad Sea 5 was base b L]
LAk all (G sal g JHES 8 S g0 4 Golal ke

A 5 ISl g4a,0 YY gl Lo ollga
70 cnsbsy s el \YAY LSLb @ ol s
el g,lagS<s

Shsd oSod w8 bagl ol slagusedl shie
Gooli b (Sa iS00 pulal 5 S us ol al
@l aS YV b o s b o5y skl
o 00l I udB 5 53 55 58 Od OOs p SV A
Cose © Ol S asse OF (GBassy alse ala o
i suly L8 Lagy T SLEA) Hu Lu aly!

b o g gusied el olblpa JEB < sl )
S bl s oo LT 5o (3500508 bl s
Vo oae ol 5y e 4 58S 9 Gl S0 S JLE)
@od (sGia Lo ak 6olS waa bl s ciad ddda
Lal obSols o cullad gasms b oblsa sea
Ol cala (olae slaige o335 QS Ll ud
slal @y QIS ekl Guia ) gl gdliias V- sl
VO gl s SieBle Vo Gdse GieBila A ok
e 5 e cud wlegil 5 (Fus S ed glhls Sie Bl
5 oo woiline e o Slad staien ghls (aulaBs s


https://ijem.sbmu.ac.ir/article-1-627-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-05 ]

IPAV (62 0 (so o (s (5050 (il punsloalin 9 k(1913 32¢ (alas ovyY

-Reverse: 5'-ATC GTG CAC CGC B —actin
AAATGCTTC-3".

SASS 1 6aiSI s 03 5 g0l cda YAO gaakd Sy 5 u s
o ol Towipaply diuas 05 S aS) B S
oalas Wl S s sl pea wald S8 e
stla e 4w 51 LIS Y Jolit PCR Jal e .0zl mRNA
Wl ¥ oue 0 ol S Sl g4, AF T gl 0o ()
WE Y oue 0 ol S Bl a0 #r W cda gles (Y
0+ oae 4 ol S il s4a,0 VY *hud Josh sles (V¥
s s

I CDNA  clale 3 o] cws & (gl
i ol 59 s o CDNA ) aline slackle
o slagses] s s £ LK & olg PCR gl clile
L lawly (A8 dad (oo o HSS b s Jilas dalllas
chw 5 alaal (Kodak, CT) 5 smelS 5t greails &
Ak e GaSIHG 05 Gl © e MRNA s

W (5420 SPSS 13815 b 53 (s 5LeT (sladanslas
6l 5 Lasals saudics glp inas Ll 5l alsl
o soliia JEe S Oseo) ) Lasals alas 5 4sial
il Guas P S0 ma Ho solel gl ane YA

Laaisly

8L s oo s @ kg Slonas aallas ol o
Slasad 5o 4 G Glaa ol sad sunsl ) Llosad Lo
BN CASL:J“:H Q:Jﬂ:_dalcul‘,:\,a S 5 oo saalin 5 Sae
03wl BBl Gl ol fne sk s 00 S G sad 0 S
99 dhiae 056K ol s 4S8 s oo saaliie 50 Y o gl
GRS (sl e sl 4 su S Gasdl 8 S Lo a5 8
S8 035 Ol 4S s g oo saaldie \ Hlosad 5o (ninas

G ol 48U GEul 8] a0 S ol 85 S 5l8 o gibiae o
ORl58 Dlas (asd saaal Ho Gl S 05 S oske

o) s yallss

vi - House keeping gene
vii-Denaturation
viii-Annealing

ix -Extension

pasaie @S 3 soliiad b oase oal S cbl
obeal 5o Y hs @ Dladaed Gl S (oSl
(sslyd SPI-BIO) oS (souisln 0lA LIS Jaall ) sicus
Glycogen < 5l soliied L 5o o3550K ad el
ad g,Seylal (cpa LColorimetric kit, Nanjing)
Ststfax) 5.9 Gulea o&iws b byl sladsl
A 0 (S50
Ohso b oalde seaie @il 5 A S e 00 late
soliiesd MRNA Lauls glys 5 5o Sy GUUS 8353 san
RNA Joblis s asnuadl € (i, 5 soliiul b o
@olwlaa Hsbie 4 5 wd Hlula 5 chilas 8L
L « Roche <, mRNA aiis o mRNA
L AT Kl b su sundt gy ¥ pealise o3 30 soliiel
Golwlan 4 5ol lie S 5 YL Gaslh iy
soldii) swijles eSya Jaadlysiws Gab ol MRNA
sl MRNA o 85 S0 S daghse 5 S Lo ) ad
@l aalllas ol Lo b, LK 4 CDNA @i ol i
JeSe S AT sl (" yal ) S5ET 51 CDNA il
siaus ¥Y sles 5 ol mMRNA s Poly A slass
3 o e ad soliinl el S e 4 ol S Sl
e s 35 sad g5l A LalT Fermentase oS,
'S @ RT-PCR (g5, b dhse 0 00l S 3 mRNA
Gl S g5 sl SS G Ghs Gl el soSe)lal
Jalit
ghrelin -Forward: 5'-
TTGAGCCCAGAGCACCAGAAA

ghrelin-Reverse: 5'-ACT TGT TAG CTG
GCG CCT CTT TG-3'

)33536|x8—actin &85 (SLA‘)Ai‘)% - ;‘.\L;J :.ASZ\SGA

Joli Lo asl sy (ol d ;) LIS 4 U3 olsie 0 5

-Forward: TCC TGT GGC ATC B —actin
CAT GAA ACT-3’

1 - Guanidinium thiocyanate method
ii -Magnetic particles

iii - Oligo (dT)

iv -Primer

v -Semiquantitative PCR


https://ijem.sbmu.ac.ir/article-1-627-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-05 ]

oYY AS 050l sk szl e b

IS 5 i by 5

el y i o 3 590ST U5 595 0l S 05 ol - Jsad
aalcl (sLas g S ds Lo ga 30 (y 93w (Ladder) ;S Lo M (4 gicu
ol (1 p45) 95 90 (sLa0 9 S s Lo g3 0 ( §in 9

Cpoad 58 VY B iy eala gaadlas 5 Ciaa
Ol 5o Ol Ll (50 489 Hu Sie YF cud b el
oo s Slomdl g sl gdlae (Ohdae) ol S 05
3 Ohdaed Gl € 03 ol Gl 5 Ll s Gal S
oo Blate ase Slodiwl Gal S e (B33 Cxipaa
ol re (RIS 358 DlomaS sy egdle g bl elii
S S Gl 1 sBas saliae (35S (geuad o
ol oils GaalS 4 Ll 4 81 50 0 05K il
s ol olal s 5l Gnals
Jolse 3 (S i pnlitl & wase olas Laes
SS9y cl @58 e Jolas ula) 5o S3e
5 LAl ol 8 Gl S b Lsiladl glandy
(oo (SO9pS (OsAS LEAK diSe g L3 5l 9050

5 o culls Ladg ((2lie a3, Slaie) ooy Guals

Gl 1 aE S b 835 @lagss
S ad sualde 50 ol OB 93 9 \‘\"Yr‘vv‘“‘r'.m;w

Ol38 550 658 Lo QAL Blais laghise pse (al S

i- Fasting

B-actin mRNA(%) / alae oul <
3. 8 3. 8 8

-
aald sy S (Crod) 9ose 858
K
v
EY.Y
i J
= 214
®
tu !
3]
7.
aals o5 < (Crod) Sz 08
Ol yaadd 9 988 gu galide Gal S ()5 Ol Ol jaadi =Y lagas
/o) ¥ aald g (s y5) 3590 098 4 p s 0 S
, 25+
300l I
j ] *
o 15+
l;’> )
% 10]
Sus
“
S
2 ) )
= aald sy S (o) o5 855
5,
4 l
47y
e
3]
2
a“
x5
v H
Z

aald oy S (C0a3) 9550 898

29335 9 68 gu (sealide (5545418 Ol ydl Y gl
Pt/ VA salid g (s pa3) 9590 095


https://ijem.sbmu.ac.ir/article-1-627-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-05 ]

IPAV (52 @ (soslad (ot (50,50 iyl pangloalia 9 jayiresa 32 5alaa ovy

aalllas opl 5o cal sad ol sie aliae 5l lag s pslas
858 sligs selae (55K (e o ol Rl
Rl L saalie aald o5 S L aanlio 5o (S 5a3) 35
Gl S oS s sad Gaia 81 o (Glde 5K
e JulaS wilgge asdie (A5 VL ool b el
3 Jolas Lo s Yiaial aas Hlis |, dlane Lo 5,00
L bsiye o500 JolS (5Ll pue 5 03550K alas
iz cal o 58, Gaal38l 5 ol S i 3 a 5eATP il
O (s 1 s oo 58S (68 Hns ) A3 Gl
oinl38) 5 (6553 Rl Gulad Gk £ s Ho ook
05 oles b laise (28aT Lot S e ansl 15 0l <
aline sl € Hu wiy ool € ol T ) Sk oul £
Ole dhise y wan w (JUsol Jie placil Lo ohsls
03 ol ol oS whesls s Lagia g3y ok 30 s 0
S S wile gl i 5o Lo se¥B s SLS sladioa o
SAS 50 8y 50 Wl e il Gl @55 Julas
S ol Sge ol oS 05 A 5 s S s ol
L 6 S e 33l € s ol S s 31 g it
o o Ol om Bl @35 s oS e
@l 1o bl 5 80 S B8 ghe 1) (a5l CBlaie aunl suBIS
Gd, a5 63558 S LISl b LaiiS aal )3 ﬁ“—‘-‘;‘-‘&:’m
L Ol g asdioe Oldl 5 o 4 g (el L9
Ol oS aalia S ohuas S el @lusl
Gas aS ol glas 5L ol gl sala geallas
08 0l oS 05 salss el b8l sels IS Ll () (elEial
> slagise Gl S e o (Il g KL el
G, L @ ol cad 4 s b Al ssdiee gl
B S 5 b S 5l G sad sladss o (sie Gainaa
S gise GRS 5 s stala GaAT gl o
I dlae 5,500 ,lad JolS milsl Ylaal o S ik
S oo aailin suoie ST Wil aalse 5l b
lols Sl b g adl Slassd o S ana b cud
aald wal 5ab) lgise (LS 5 Gaped dals Al
Ol o9 38aT seelal upa «S @il 0l S 51 S late s,
S o Slaal 1) e
ool Ylaal € sl Glis ala gdalllhs gdans
5 9 o Ghse G b8 5 R Jalas sl
@by U8, B sad i 3 ul S (g5, 0 saaS G ey o

Jolas 5 0mals 1y 53580 58 s 5 plin «Sopas 1 la

o onllad 3 s 0 S plagEa 5 5o g ps il
sladsl wildala,y sy oS rsbe olnds
o9 el saa] Crs 4 pyes Gl S e pad o Bl
535 ol plendly Gl K plee Laaalllas 31 A
S dallas glaasl "o il nalS S A
D18 (2bos wose cullad dla S u ) (pl Sl Ll
S L8l goubon (oS Sl oledl) Gunan T aul
oo s foly 5 (e SYsb b oBsS) (nud oo
OlEins sl Bab Jla 0l Lol ssa g0 T 0l S
Lo oad (ol pagad 5o (a5 OsSE sala i
Ol 955 Gl @Bl Lo ol sl aladl Qo yad (g8550 O
Sad b oaa Yk oy 580 s b ol sl
Loy o b ol dalany ol S cble olyuss s YL
ala) (S Aline glagy 5 45 Gl S ely 4S5 a0 SIS
Ylaial 5wl opliie e i slagiss b (el s
Wl ey Gl oo oage Dl (B SIS0 (oS paa
Al s
pos l S pe e o € ol K5kl 5l S (S
gl salie b 0550 o B 0 S okl T 4 Gl
5508 LG a3 4S WAy oo HLES WA pou ;s il (63553
slran oS 5 dliae ATP 5 358K (2alS L oue JY b
SBasas 5 Jolas S calad 5 s Galnls Mol
@5 glal® o) aa 4 |, (Sae sl Jals 5o 55
o8 sad gly S gosk w0 was e N1 Jole
o VOmax /A- G cad b o S¥sb slags
6500 3ad sl SIS i wia b K oae 4 Sl ek
w3 5 ual Hlau (035K 5 ATP Jolz) Jsle
GalS Gass YU sl Jo¥s Koo ) @8l Lo wisadee
© @b 5 pab G55 e Julas slagl WIS oo e
ol 553 5ol Jole g Gl S5 alls (a3 0 le
Gl 4 e b and b Wy, 5 sals s )
(VooF) (Sabgig 5 SlY lae 5 (VAVY) () punsST
9 Jslw ATP (ral€ usa (a5 40 el Gl aas oo Gl 33
case 15 oladl o adY 3 plie Julas o Clate
L osad alad) glamsy Soo ok 3 0T s sl g
Jlss ons8l) S ATP gonial€ Jalge ) soliin
S8, S suls L (Jisle g suounT a 0-Y 5 558558
oyl Laghse Lo Lsllaal slassy 5 e wdbse

Ol e 51 ATP (ral€ o g0 40 N ol ale « YYJ..!Li_LsA


https://ijem.sbmu.ac.ir/article-1-627-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-05 ]

avo U‘J)f 05 0y g s seldiwl op o ,-:i;“

I SCan 5 (5 Ly 5

wl 1 ol Galnl 5 3 Rl el ek

10.

11.

12.

13.

14.

15.

16.

oS e

References

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: 656—
60.

Shrestha YB, wickwire K, Giraudo SQ. Role of AgRP
on Ghrelin—-induced feeding in the hypothalamic
paraventricular nucleus. Regul Pept 2006; 133: 68-73.
Schwartz MW, Woods SC, Potre Jr D, Seeley RJ,
Baskin DG. Central nervous system control of food
intake. Nature 2000; 404: 661-71.

Wynne K, Stanley S, McGowan B, Bloom S. Appetite
control. J Endocrinol 2005; 184, 291-318.

Woods SC, Benoit SC, Clegg DJ, Seeley RJ. Regulation
of energy homeostasis by peripheral signals. Best Pract
Res Clin Endocrinol Metab 2004; 18: 497-515.
Sainsbury A, Cooney GJ, Herzog H. Hypothalamic
regulation of energy homeostasis. Best Pract Res Clin
Endocrinol Metab 2002 16: 623-7.

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

St-Pierre DH, Wang L, Taché Y. Ghrelin: a novel player
in the gut-brain regulation of growth hormone and
energy balance. News Physiol Sci 2003; 18: 242-6.
Arosio M, Ronchi CL, Gebbia C, Cappiello V, Beck-
Peccoz P, Peracchi M. Stimulatory effects of ghrelin on
circulating somatostatin and pancreatic polypeptide
levels. J Clin Endocrinol Metab 2003; 88: 701-4.
Broglio F, Arvat E, Benso A, Gottero C, Muccioli G,
Papotti M, et al. Ghrelin, a natural GH secretagogue
produced by the stomach, induces hyperglycemia and
reduces insulin secretion in human. J Clin Endocrinol
Metab 2001; 86: 5083-6.

Broglio F, Benso A, Castiglioni C, Gottero C, Prodam F,
Destefanis S, et al. The endocrine response to ghrelin as
a function of gender in humans in young and elderly
subjects. J Clin Endocrinol Metab 2003; 88: 1537-42.
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.

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 human. J Clin
Endocrinol Metab 2001; 86: 4753-8.

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

Espelund U, Hansen TK, Hgjlund K, Beck-Nielsen H,
Clausen JT, Hansen BS, et al. Fasting unmasks a strong
inverse association between ghrelin and cortisol in
serum: studies in obese and normal-weight subjects. J
Clin Endocrinol Metab 2005; 90: 741-6.

Knerr I, Groschl M, Rascher W, Rauh M. Endocrine
effect of food intake: insulin, ghrelin, and leptin

Slsee ol Galbal col wlas 185 sobsa 1 35

158 Ylatal 5 0 53 ilaie S IS (slasis, 855 om g

goane 5o oledbl fol e sl 350K Sl

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

responses to a single bolus of essential amino acids in
humans. Ann Nutr Metab 2003; 47: 312-8.

Robergs RA, Pearson DR, Costill DL, Fink WJ, Pascoe
DD, Benedict MA, et al. Muscle glycogenolysis during
differing intensities of weight-resistance exercise. J
Appl Physiol 1991; 70: 1700-6.

Nieman DC, Davis JM, Brown VA, Henson DA, Dumke
CL, Utter AC, et al. Influence of carbohydrate ingestion
on immune changes after 2h of intensive resistance
training. J Appl Physiol 2004; 96: 1292-8.

Murakami T, Shimomura Y, Fujitsuka N, Sokabe M,
Okamura K, Sakamoto S. Enlargement of glycogen
store in rat liver and muscle by fructose-diet intake and
exercise training. J Appl Physiol 1997; 82: 772-5.
Houghton CRR, Hawkins AR, Williamson DH, Krebs
HA. The effect of physical training on metabolic
response to short-term severe exercise in rat. Biochem J
1971; 124: 57.

Dohm GL, Newsholme EA. Metabolic control of hepatic
gluconeogenesis during exercise, Biochem J 1983; 212:
633-9.

de Vries WR, Abdesselam SA, Schers TJ, Maas HC,
Osman-Dualeh M, Maitimu I, et al. Complete inhibition
on hypothalamic somatostatin activity is only partially
responsible for the growth hormone response to
strenuous exercise. Metabolism 2002; 51: 1093-6.

Dall R, Kanaley J, Hansen TK, Mgller N, Christiansen
JS, Hosoda H, et al. Plasma ghrelin levels during
exercise in healthy subjects and in growth hormone-
deficient patients. Eur J Endocrinol 2002; 147: 65-70.
Schmidt A, Maier C, Schaller G, Nowotny P, Bayerle-
Eder M, Buranyi B, et al. Acute exercise has no effect
on ghrelin plasma concentrations. Horm Metab Res
2004; 36: 174-7.

Leidy HJ, Gardner JK, Frye BR, Snook ML, Schuchert
MK, Richard EL, et al. Circulating ghrelin is sensitive
to changes in body weight during a diet and exercise
program in normal-weight young women. J Clin
Endocrinol Metab 2004; 89: 2659-64.

Ebal E, Cavalie H, Michaux O, Lac G. Effect of a
moderate exercise on the regulatory hormones of food
intake in rats. Appetite 2007; 49: 521-4.

Foster-Schubert KE, McTiernan A, Frayo RS, Schwartz
RS, Rajan KB, Yasui Y, et al. Human plasma ghrelin
levels increase during a one-year exercise program. J
Clin Endocrinol Metab 2005; 90: 820-5.

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

Ghanbari-Niaki A. Ghrelin and glucoregulatory hormone
responses to a single circuit resistance exercise in male
college students. Clin Biochem 2006; 39: 966-70.
Ghelardoni S, Carnicelli V, Frascarelli S, Ronca-Testoni
S, Zucchi R. Ghrelin tissue distribution: comparison
between gene and protein expression. J Endocrinol
Invest 2006; 29: 115-121.

Kraemer RR, Castracane VD. Exercise and humoral
mediators of peripheral energy balance: ghrelin and


https://ijem.sbmu.ac.ir/article-1-627-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-05 ]

IPAV (63 @ (soslod (a3 (o095 iyl punglilio g juyi19s3 32€ galan QY 5

adiponectin. Exp Biol Med (Maywood) 2007; 232: 184-
94.

32. Li J, King NC, Sinoway LI. ATP concentrations and

muscle tension increase linearly with muscle
contraction. J Appl Physiol 2003; 95: 577-83.

33. Ghanbari-Niaki A, Désy F, Lavoie JM. Effects of phosphate

injection on metabolic and hormonal responses to exercise in
fructose-injected rats. Physiol Behav 1999; 67: 747-52.

34. Ghanbari-Niaki A, Bergeron R, Latour MG, Lavoie JM.

Effects of physical exercise on liver ATP levels in
fasted and phosphate-injected rats. Arch Physiol
Biochem 1999; 107: 393-402.

35.

36.

37.

Houghton CRR, Hawkins AR, Williamson DH, Krebs
HA. The effect of physical training on metabolic
response to short-term severe exercise in rat. Biochem J
1971; 124: 57.

Baldwin KM, Fitts RH, Booth FW, Winder WW,
Holloszy JO. Depletion of muscle and liver glycogen
during exercise: protective effects of training. Pflugers
Arch 1975; 354: 203-12.

Durand RJ, Castracane VD, Hollander DB, Tryniecki
JL, Bamman MM, O'Neal S, et al. Hormonal responses
from concentric and eccentric muscle contractions. Med
Sci Sports Exerc 2003; 35: 937-43.


https://ijem.sbmu.ac.ir/article-1-627-fa.html

Vol 10 No.5 Jaunary 2009 Iranian Journal of Endocrinology & Metalolism | 554

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-05 ]

Original Article

The Effect of Exercise on Plasma Acylated Ghrelin
Concentrations and Gastrocnemius Muscle mRNA Expression
in Male Rats

Fathi R', Ghanbari-Niaki A', Rahbarizadeh F?, Hedayati M?® , Ghahramanloo E*,
Farshidi Z*

Faculty of Physical Education & Sport Sciences, Mazandaran University; 2Department of Biotechnology ,School of Medical
Sciences, Tarbiat Modares University (TMU); 3Research Institute for Endocrine Sciences, Shahid Beheshti University (M.C.),
Tehran,*Department of Physical Education & Sports Sciences, Faculty of Humanity, Tarbiat Modares University (TMU); I.R.Iran
e-mail: ghanbara@yahoo.ca

Introduction: Ghrelin is a gut hormone predominantly produced by the stomach and, to a lesser
extent, by other regions of the gastrointestinal tract. Ghrelin circulates in the bloodstream in two
different forms: acylated (or n-octanoylated) and unacylated (or des-octanoylated or des-acylated).
The purpose of this study was to examine the effect of 12 weeks training on plasma acylated
ghrelin concentrations and gastrocnemius muscle mRNA expression in male rats. Materials &
Methods: Twenty adult Wistar male rats (8 weeks old, 28020 g) were used. Animals were randomly
divided into experimental (EX, n = 10, V=34m/min) and control (n=10) groups. Training groups were
given exercise on a motor-driven treadmill (0% grade, 60min, and 5 days/week for 12 weeks).
Gastrocnemius was excised and frozen in liquid nitrogen for extraction of ghrelin, mRNA and
plasma acylated ghrelin, were measured. Results: Plasma acylated ghrelin was significantly
(P<0.01) higher in high intensity trained rats. Also muscle mRNA expression was higher in trained
rats compared to control rats. Conclusion: Data indicate that higher ghrelin mRNA expression in
muscle and higher plasma acylated ghrelin levels could be attributed to metabolic changes
(muscle glycogen and ATP depletion are less in endurance trained species). A higher plasma
acylated ghrelin in the present study might be attributed to liver and skeletal muscle glycogen and
ATP deficiency and incomplete energy sources recovery after the last exercise session along with
overnight fast. Lower muscle glycogen levels, as we observed in the present study, might be
considered as stimuli for this elevated plasma acylated ghrelin in trained rats.

Keywords: Acylated ghrelin, High intensity training, Gastronomies muscle, Glycogen, Rat.
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