Downloaded from journals.ajaums.ac.ir at 9:49 +0330 on Thursday January 25th 2018

Ol gl ol (5 9802 i)l Sub j pgle LSRN Y 9z ole olzo

19P Jlgr @ 1 U PV Dlzdo @ ) ojlosih @ pas L Jlw

OWN 039 6o 55 39098 Thw 9 (S 2 9 P12 vyl il
o8l (I ymo L go 3 10E B paro g

T SO e (s a e Al o T0Lesls s e o3l 6 85

91/711/p5 :0dléo GJgad plicl &)U 1/797A :Jgrog plel &)

S

ol s el (50 58 5 S il SN oy 2 Sl (ormslin T o el sl s slad e : B 5 4l
Wl O 035 5 18 B e Ol 5 Loy () S Bl i 5 (S o el S s o aalllan s
st Sl aliop S e 2l Osd i) x2S ey S s ks Jl 35 S pneske ol s Jise o Yrila g, 95l se
3oV S mpen S s 6,8 wsed Wl 5lan 5,V 5488 13 ol ol 05,8 A8 Gy S ST
Ll 25 b o 03 0 S ke s el (6 5 55 Ol g B 51 Lo o2 555 53 s 8515 S > o o el s
G e 5 8 deslows kel 55 O O35 55 i SlAae 5 (5 S o311 O O35 e 5 sl 555 55 A3 (6,5 o3l
Al e o eiils b0 Sl am S 5 axdllas cpl a6 8 o310l &35 ot b oz

e G Y e @) (S o el s el il G S By (ol e U el el
d e p S WWABEN/AA Llie 55 VoY EV/NA) 1> 058 05 5 0 Sl 055 0 S o Sl ime Sl 50
S W8 B e Sl foms ol g (S o e el (SIS O 055 2 Gl i 8E (S i 5 o e A
(azin 53 SYSV/OY £ Y/A0 Jlie 550 SVFOA) 38 J 28 05 S o

N B me 5 ) 5 050058 o el 31 o o oS 3 puloms o 2d B8 Gl 3 4 s e 55 L s S 4ot 5 o
e Dl g a5 Lol el 58 Al 1 e s o S e el e e B s s S
@\,?j@u\éuaﬁ,;;;ﬁd@C})Ju.lfgwwy@:ﬁ@upo#ojjﬁwﬁl;\l{@\)ﬁd@gw\
Sy oo ples| Al BMIL 5 i 93 o 5o

‘J&k-‘af‘éﬂéd-’ud)j‘f‘fwﬁ‘eéﬁ&wﬁ‘c&ﬁdwaw

.(\)J;ﬁ@&wa)JUJJT—}QM—waUM 4o
s 3,8 o N3 el 30 G S plata 51 S ST s — S Sk (e G e e 2]

5 ol s sl 5 S 050550 3,8 o 513 el U s D Jlad e e el s Gallal [ e sl Cn e

o S 055 e Aoy ool 31T oSS0 cp e Olal Kiasg )

(J s iy 53 (55 5050 3 03,5 ¢ Sy 0l ol Sy sl o503 015 0l Ll Y
zareianj2011@yahoo.com : s 5 xSII sl ADAYY 4 -2l

ol 05 S el Als o edlad 51T o5 (ol el bakial Y

Ol 01 Rn sy ol cp e s ¢ oDl 1T o815 cp g Ol el e gt o =¥


http://journals.ajaums.ac.ir/article-1-988-fa.html

Downloaded from journals.ajaums.ac.ir at 9:49 +0330 on Thursday January 25th 2018

11 Judwo o jlo @ 1P Jlgy @ | ojlods @ posjL Jlw

5 oelS oS e 00 L bl r ol Jos plowil s,
S b glase 5 Kds 8 B cn s oS e Y
Ao nlapl s Joloms SaS @b 0T 5 0l ol 5
S A b s S Se sl B L ke
U NP PP o Slae o o oS s 5 e Sl
Golwd 558 mud U5k 5 A 035 LS e 5 ek gy s
Soobod a3 L 3dome Cow gy 5 e P C P E
LSe35 Kol Jos Sl 4. 033 4 o/ F
A3 S Gy Sdhas 05,3 &) s 4 \Yemglkg Shile

5 onihls 5 el ol s (slahge 40 Ladb dald o5 S s
O Sy B S et 5 A G S B sboses
3 S sl L

S ol 2l G (51 2 58 (2 o il S 02
cnlie Blad 0 5 Sbe i sl(restrainer) s S dis G O 95
V=)o ey saloliys 4ids VY e 4y add sa o3l L
A 83l 15 o

535 02108 8 Sgespp chle (65 Il e g S,
A oo O S L Ol B 5l Lasdiens s lgr L i
25 e gamon =P les s bap L plnil (6 S0 5
S S S S chl e g LS (S
catNo.: Jb ju o led 4 ¢ S1 LS Biovendor &S & ol
olilw@,.:);..g;jfnu;JRD\“\\ﬂ?V\ﬂ~R.:LotNo:x\~-\\~
O35 33 i e 55 S o3I 0L 055 (V 555 0LL 53) 0555
W1y, edd O pme SIS Hldie . dos S disloes s ol 53 O
Ol Slre Sl ol 5 pS0le &) 5o 4 Laesls o (5,8 051
o3t VA 5 SPSS 3l o5 5l sl s (51 Aol el
SSSlsPosthoc 54 1o il )l 50T 51 e s S s lie gl 5.
Adan S ke s ls sxe /00 5l S P ldde dos S eslind

B4l

e 5 ) S Osnypm Sale S0ke alie 5 b
5l J S Glaes S o e G a5 055 DS )
33 580 oy sl 0l A1 g 5 5ls 500 LB s o 2

(W Jsdr) o S Bl ) Al 5 S e el g5

Ul ! ool (59802 iyl Subjy pgle 0lSus1S g fy yole slao >

Gtk s o LoDy 1 S 0 s 53 350 sl ol 050558 ]
.:ﬁgﬁojﬁ-ui.sjfz)bjeM@;emW\dudj@
170 Olye s Leodly (S lacs 2l o e edkae (235
5 pdbie A el LI Cpe S (9 335
Do 53 JES 53 O pn nl 25 e e IS > 13
O35 58 ddaly ey ) 5 a5 il 285108 05,
2ol ALl o ety Slallae gl (7 5 0y
5 (0 F) (Rl hm (03 sl Osas 58 ol 5
Syl a5 L) Wles S 515 1T s 5 talS
LALS el 3 e e S Sl slew 534S Sl
ol DIl Kph p 5 S s o el
o ol Al Sl O Soe 5 S = ol 58 4 el
O pd e 2 45 050058 (nl 35 2 il 50 53 0
D35 ol G585 58 Sl sl il Ide bl s
Alakaly oo ades 0SBl (R L ) esdle s 5 Aal
oslo pim 53 o g O 98 (pl i 5 (e e
35 il s g ol anlllan Cia ol by sl 03 bl
Ol 5 p e 035 o 2 (S 25 1 2) el g5

W\GJLA&LAQ))JQJJQ))j‘JPQJw

SL a1}

S Eb el plmo Sise o ¥r 5l ol o gandlls o

d&&)é@lﬂ‘ﬁ.ﬂoi%ltﬁ*'i“" 3 b oks gy

V) 31l Jayl 5 3 g -l el sl 3T 6315 U

(315 il a3 YYEY los 5 oL el Y — 5 cele

L e gls &5 il Ll s T of 513 S s

S eals |3 5 b ey SY 3 bolad ) sba Dbl s

el D gl s Gla g i J 2505 S 00

st Sls s ST 4 S ol s a5 50 el o5 S (Y
L s S 5

5B S8 ol S Sl o Sl tse g s e S (F
A S gl il 5l a5, Y

S eV Dde 4 oS ol s se el 05,5 (Y

S S ]


http://journals.ajaums.ac.ir/article-1-988-fa.html

Downloaded from journals.ajaums.ac.ir at 9:49 +0330 on Thursday January 25th 2018

03l (ol juo Sl singo 4> 13E 8 man 9 ¢ 09 «wl S 1909 Fhuw 1 S 2w 9 o2l P Uil Sl

oubm 9 5082 031 ol 049

ilisee by 5 3108 G pre Oljee 5 O 85 Dl i (o B O gay 98 ke Y J g

ué‘,;
o S = drs b i
(”n R /jg-f_)'_/o_}‘)jﬁg:ﬁm}
/08 /A¥ \A/AOEN/AA V/ANE /OO ARVARE=AVALY JJ JLA 7 ps i JJJS
S.E.M*Mean
(6,5) 0L U3 s
SIAE Y AN £ /45 S/AYE VAT /% £ V)Y 0 7
S.E.M*Mean
(o ) 11 G e Ol
\VE/88 £ v/8 YEV/OY £ Y/40 \IZYAK \ZO/A fjs T
S.E.MEMean
300 - * wﬂﬁ\gb@&&?&;;ckﬂjbguﬁlp\exwom
250 A ]:SUrJ&_}JJLSA}ﬁbW‘GAJJ(J}JVQJAM)QSFJ
51 200 1 0L 833 i () 13 500) (P 2/00) Sl oz e il
3 150 - _
% aslde .ol ol ol OLAS Y Jadr s il glaey S s
2 100 -
&Sfd)wfm|ﬁ3u@dS&Laojjf)bu.buj_}&‘maj
50 -
0. , ‘ ‘ orl 53 0 035 1 bns ks e STl s 13 (>
Js o S ol S s ooy 0 (Y 5l 00) el J 2805 S s Cnndo s S 52

198 Oy 5 51 (5S m0 5 (058 53 aeslin <Y s sl
(P<~/~0)r.ijdjzsa})fl.,)b@#qwshm;am;&
olas (A Jng—)_}j)VQJA)JA_MuLgLAonf‘):oMQW

@sf& d"J:""‘ e); BE lde g_éjw ‘)‘JL;.\M J:’f-‘)}‘ oAy
(F Sl g03) A3l s

S 5 4o 9 Som

gl s Il ge (S o o el Sl asdllae s
B s (S el e e 3 S e e S
JLL 00 039 148 G me Juls8l s g5 b g AS 108 8 e
AUl sl 2 Gl S S e oo
S A G pme 5 O O3 SIS me

Bl il G kel 53 2308 Sl ) S il
ol e AV 0) ol 558 Gl alie 055 (S
ol Bl g e ol 52 Gla el Sl dle o sl Ay oo
23355 or B re Do (S0 g on ek Sl S 55
53 6ok, lagely 53 0p S ekl 5 Jauls Ol se s Ll s

25 4
20

15 4

*
10 -
0 - T T T
Jss ol S e

S8 Osaosn SBE S 25 50 sl B dslin —Y ls sl
(P<+/+0) 5 S 05 Sl e BNl eas OLES

Jss o S &l

O 058 Sl i 5 51 gy 2 3550 (SLao g S dglin =Y ls 5ol

A e eSS

=
o
y

(255) o 039 e
O P N W B U1 O N O O
.



http://journals.ajaums.ac.ir/article-1-988-fa.html

Downloaded from journals.ajaums.ac.ir at 9:49 +0330 on Thursday January 25th 2018

11 Judwo o jlo @ 1P Jlgy @ | ojlods @ posjL Jlw

56 S G cpl 5 . Cawl (Nishizawa, T, Y 00) liiss
Rl ol s o 055 S e Slmer 2
22 Fs (V) Sl 0L 1) (gulsbms x5 O 035 Js 3L
0 i3 S O 035 SlS Lo go o iosl ans IS Ooladllas 31 &
Sl el ol adllas 53 iS55 50 55 (04 DA O Y)
(Y++V) O, s Roberts .l 423106 O O35 1 (Suls g
WAl O3VY 53 0L 035 2 il H L adaly 5o oS (glaalllas o
jjl\{_]a_g\)).sdsjéaléb&:}\é,\;w)@dlp,uz\;rl?;,l

Y0 3503592 5 O O35 o o o

EILSELE R e
el 31T o83 Dl il p e s Sl ks

References

1- Tilbrook AJ, Turner Al, Clarke IJ. Effects of stress
on reproduction in non-rodent mammals: the role of
glucocorticoids and sex differences. Rev Reprod 2000 May;
5 (2): 105-13. PubMed PMID: 10864855.

2- Anisman H, Zacharko RM. Behavioral and neurochemical
consequences associated with stressors. Ann N Y Acad Sci
1986; 467: 205-25. PubMed PMID: 3524379.

3- Kojima M, Kangawa K. Ghrelin: structure and function.
Physiol Rev 2005 Apr; 85 (2): 495-522. PubMed PMID:
15788704.

4- Chuang JC, Perello M, Sakata I, Osborne-Lawrence S,
Savitt JM, Lutter M, et al. Ghrelin mediates stress-induced
food-reward behavior in mice. J Clin Invest 2011 Jul; 121
(7): 2684-92. PubMed PMID: 21701068. Pubmed Central
PMCID: 3223843.

5- Lutter M, Sakata |, Osborne-Lawrence S, Rovinsky SA,
Anderson JG, Jung S, et al. The orexigenic hormone ghrelin
defends against depressive symptoms of chronic stress. Nat
Neurosci 2008 Jul; 11 (7): 752-3. PubMed PMID: 18552842.
Pubmed Central PMCID: 2765052.

6- Saegusa Y, Takeda H, Muto S, Nakagawa K, Ohnishi S,
Sadakane C, et al. Decreased plasma ghrelin contributes to
anorexia following novelty stress. Am J Physiol Endocrinol
Metab 2011 Oct; 301 (4): E685-96. PubMed PMID:
21712530.

Ul ! ool (59802 iyl Subjy pgle 0lSus1S g fy yole slao >

el DA Al o se 503 S Jee 1§ il Jalse )
Quf@j\fﬁo&:;.(‘\;A).s,ifuﬂjx.ﬂlmmcabﬁj
e o 5 il S o il S sl ol Sl s dS
o sm el ey oo o (V0N Y) 33 S e lE G i 1alS
505 (CRH) (o5 55555555 oS 5131 g0y g8 pebaw 2053
O 355 oS STa oie s axdldS e das )l g 5,CRH
o Lil S e aSTY Lty 9585 5lge om0 CRH (] o dle
S oA B 558 s 50 (100 F) 25 5 e 50
3y FLNS s S dalin L G e 131
Lo 1L oS 5 pdmn il lendl A5 1 das e 0L &S
Ll s SaSCRH S 3555 L 5 2l JLSGLCRH g
Tl ORI s el G nl 3 0l e Dle (1Y)
o sn Bl e &S Sl Gy S 5 S e IS

(F)355Y g as 5 e 5 5l )

@wdv\{ojjﬂ‘_;’sfdwjul;ll{@\)ﬁ&ﬁ;dO_l\@l.ﬁ

7- Chuang JC, Zigman JM. Ghrelin’s Roles in Stress, Mood,
and Anxiety Regulation. Int J Pept 2010; 2010. PubMed
PMID: 20721341. Pubmed Central PMCID: 2915752.

8- Chuang JC, Perello M, Sakata |, Osborne-Lawrence S,
Savitt JM, Lutter M, et al. Ghrelin mediates stress-induced
food-reward behavior in mice. J Clin Invest 2011 Jul; 121
(7): 2684-92. PubMed PMID: 21701068. Pubmed Central
PMCID: 3223843.

9- Asakawa A, Inui A, Kaga T, Yuzuriha H, Nagata T, Fujimiya
M, et al. A role of ghrelin in neuroendocrine and behavioral
responses to stress in mice. Neuroendocrinology 2001 Sep;
74 (3): 143-7. PubMed PMID: 11528215.

10- Monteiro F, Abraham ME, Sahakari SD, Mascarenhas JF.
Effect of immobilization stress on food intake, body weight
and weights of various organs in rat. Indian J Physiol
Pharmacol 1989 Jul-Sep; 33 (3): 186-90. PubMed PMID:
2592044.

11- Krahn DD, Gosnell BA, Majchrzak MJ. The anorectic
effects of CRH and restraint stress decrease with repeated
exposures. Biol Psychiatry 1990 May 15; 27 (10): 1094-102.
PubMed PMID: 2340320.

12- Marti O, Marti J, Armario A. Effects of chronic stress on food
intake in rats: influence of stressor intensity and duration
of daily exposure. Physiol Behav 1994 Apr; 55 (4): 747-53.
PubMed PMID: 8190805.


http://journals.ajaums.ac.ir/article-1-988-fa.html

Downloaded from journals.ajaums.ac.ir at 9:49 +0330 on Thursday January 25th 2018

< Ol S0 g 50482 631 j2Li> 043

13-

o3lo ol y2u ldiigo §> INE L juan g g3y U9« JS UgeseD Fhuw b S P 9 2P Uw il S

Krahn DD, Gosnell BA, Grace M, Levine AS. CRF antagonist
partially reverses CRF- and stress-induced effects on
feeding. Brain Res Bull 1986 Sep; 17 (3): 285-9. PubMed
PMID: 3490298.

Heinrichs SC, Menzaghi F, Pich EM, Hauger RL, Koob GF.
Corticotropin-releasing factor in the paraventricular nucleus
modulates feeding induced by neuropeptide Y. Brain Res
1993 May 14; 611 (1): 18-24. PubMed PMID: 8518948.
Stanley BG, Kyrkouli SE, Lampert S, Leibowitz SF.
Neuropeptide Y chronically injected into the hypothalamus:
a powerful neurochemical inducer of hyperphagia and
obesity. Peptides 1986 Nov-Dec; 7 (6): 1189-92. PubMed
PMID: 3470711.

Coiro V, Saccani-Jotti G, Rubino P, Manfredi G, Melani A,
Chiodera P. Effects of ghrelin on circulating neuropeptide Y
levels in humans. Neuro Endocrinol Lett 2006 Dec; 27 (6):

17-

18-

19-

755-7. PubMed PMID: 17187020.

Nishizawa T, Suzuki H, Masaoka T, Nomoto Y, Minegishi
Y, Hosoda H, et al. Emotional stress enhanced ghrelin
secretion from the stomach. J Clin Biochem Nutr 2006; 38
(1): 33-7.

Rybkin, I, Zhou Y, Volaufova J, Smagin GN, Ryan DH,
Harris RB. Effect of restraint stress on food intake and body
weight is determined by time of day. Am J Physiol 1997 Nov;
273 (5 Pt 2): R1612-22. PubMed PMID: 9374801.

Dhungel SA, Bhattacharya SB, Shrestha RN. Effect of
restraint stress on the growth rates.of Young Wistar Rats. J
Nepal Heal Res 2006; 4 (1): 10-16.

Roberts C, Troop N, Connan F, Treasure J, Campbell IC. The
effects of stress on body weight: biological and psychological
predictors of change in BMI. Obesity (Silver Spring) 2007
Dec; 15 (12): 3045-55. PubMed PMID: 18198314.


http://journals.ajaums.ac.ir/article-1-988-fa.html

Downloaded from journals.ajaums.ac.ir at 9:49 +0330 on Thursday January 25th 2018

< J Army Univ Med Sci. 2013 March; 11 (1) : 27-31

Effect of surgery stress and immobilization stress on ghrelin
hormone level, body weight and food intake in female rats
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Abstract

Background: Animal models of stress are a good for studying the stress induced disorders. The present
study investigated the effect of immobilization and surgery stress on plasma ghrelin concentration, food
intake and body weight.

Materials and Methods: This was an experimental study. 40 adult female rats were divided into 4 groups.
Control group: no stress. In sham Group anesthetic and antibiotic drugs were administered. Surgery group
rats were subjected surgery stress. Immobilization group rats were subjected to immobilization stress for
7 days. On the seventh day, blood samples were obtained directly from the animal’s heart. Serum Ghrelin
concentrations were measured by ELISA. The changes in body weight during 7 days were recorded. Food
intake was measured daily.

Results: Surgical stress had no significant effect on serum ghrelin concentrations but immobilization
stress caused a significant increase in blood levels of ghrelin. Surgery and immobilization stress had no
significant effect on body weight. Immobilization stress caused a significant increase in food intake.

Conclusion: The effect of Stress on serum ghrelin level and food intake depends on the kind of stress.

Keywords: Ghrelin, Immobilization, Stress, Psychological, Surgical Procedures, Operative, Body Weight,

Food Intake
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