Ol_>u_) é_.ﬁj.,n r_,_LG al{_.f..ﬂ.) HAJ}:‘H;LSQ’“
Vo ) Ql’hﬁ.@,\*i'\ﬁ'))b)},\'i da_)l_a..f: YO (goy40

P Aol Sy wge )3 Eld gado ye0;)
S e S5 ¢ Sl ol el 6 05 6331 i 3 ¢ sl ok e
ghanjkhani@zums.ac.ir = olwis by (Si 3 pske olils ( (S oSl o5 Lyl 5 (550558 05,5 1 ot (Gokinmy 53
LI AR VR YA ) S TP

045>

i I S slbm Cong o ;05 (G 1355 g0 s Va3 oS5l ) (508 05 Ol Sl Gl L2 I g s i 5 dipa
! L;a.u;,:fw'jfb’/’jj/wd Sla b ol arllle 5l 5,0 fodaT o (Slodd 4l 4 J"’L"’/u"i'i'.r"‘” Sl g edd (63,5 o 4
N mios g ] oy i Kl 5T S ge o (el 1) sl e Cono g s Sl 50 (303 00 0 pmenSos]

Slros S5 ol s 2l Conns pome (S (slao s S ol U Gt 03,80 s i 315 i oo (Slaipn i gy 0 a)
ekt e Sy 5l (S0 oS e ST 5 e s pmn oSO 5 i Cn s i I 05,87 Jold ST o] ol e
Lol 1S Sl Lt 3 T et T ol it S s e (Slaas S il o ices I 05050 1 S ol 1Y
cind Coes L ONE-WAY ANOVA (o Lol &g ajl i Laosls foloei 5 4 2 g i8S 15 Els i b pilosl cou laoy S ol
L3S aslézl Tukey

SLoolej s Ly ¢l amio Osail 03 5355 Sl Jo s e Sosl 1 (oS oo DS a5 it ] L Lo [ Laazil,
s il aids (P<elen) £o 5 (P<ulon) o (P<el+0) 10 (P<:[+0) 0

0 slayls, poni a8 540 o sleiiy L;,.;,;w/@wwmﬁ.;)/; P e Ce g e I S0 fodad o Qc'“SJJ/"L;):f“’&:-;
Al S5l ) S0 1S 5 Ol Sl 51 L pannS 5] Ol il 0 Loy e il e e g e s 40 OB g o

dodio
Sl bl b 4 o goVG s 5 JIaSl slagsssss Js 23 e 3 e e 5 02,555 1A Oles 5o 55 o
b oS Wlosls 0L Cilzses Sl L(£) il o Coasl goslo i 4 S1 (1Y) sl ol oo Lnasllas
J%‘M&ﬁjwdwbu—zﬁl—?%“‘—zﬁusﬁi el sl jasios el Hebas sy bass s yae

Olomiy Dlomiy (S pske olKls ¢ (S 50aSails (555510l 5 (5595058 05,8 ($5adp b Ad) ulid IS (5 pmtils )
e o e S (S psle oK cOlasl ple Dliied S e (55 Sbokel (S5 I ol S5 =Y

U cmote a5 o8l (K oSl (3 5SLsle 5 (50 5 05,5 (S5 b Abo lid IS (g pmtils Y
5 0l 3 b SIS S S 5SS 5 (5505 0,8 Lt w5558 1,53 -



sl i e g pen 3 36 (6333 st gt emSasl V00,8 e ST 3 2

03355 xS 53 e Sl il S ol sl (S e
S sl oI ey e ez 3l gldis N an
@,\_;JS@_;MU_J@@MA} andllas A3l azils
Sl Y god S e S ST Sl esle Ll L o
S —=3U 8353 s = ol — » s (SB-334867)
by Ao lsl j5ae 3 aeluw VY L1 g e

el 0 plonil s amin Ogesl

IR N9
SaeS 53 s Sl s gadllas ol o
LS L Oy Sy p e il M=)
S5 5 s g ol £+ (ZUMS.REC.1393.40)
2 e S Y Lo Yo S5 gessdme 53 Jle s
Ly, s s ol .c8 8 ), 5 eslatwl 5,5 005,50
YOXY gLy 3 S, el VY (ldy, celu VY
ol gl 5 T w5 B K 5l S sl (gax s
233 s (SIS o S bar . kindls o s
Lol sla S, mlwl i Sl 05 o 5l ele
L el 5 T &S (g sba s ol AT Sl

5 o
Gloos S5 5ls Goup 1S B 5 (ol B,
IS8 Gskie p a8 planil oo 5y By 4 il
BSOS st 3 et Olsem 5 A and o Sy s Lasal
533 L ol 5 e SHkS o Sdke Ver 53 b opels)
e oSG WS s 3 (5 5SS e T
A enly B Ol Plas 4 e el S g L3S
LaS 5 ol el bl i iy slacsl 053 LS 5l
ALl s e S5 clasie bl 5 eds lalis 1Y,
Sly Bl Sy 4 By e demar e (Al r S
SIS cadle 1 dw s esia (AP-9, Li2, Hi4.3)

gy Ol laate 5l eslanal b (gdew i 5 )50 (galads

S sl el edlis jasiie elS sbay e (6353 4 g
Coand 3 &S Lted cw eVl Aoy 3B 555l 5 A
oS sl g 93 el e DL W o e
oo a5 G L edipd i 0,8 65 90 S
(0 51) S o Jes S5l Y G0k, S 5\ (ol S
e 53 e sie Ghle o pnS sl Slasd 5 s,
LCL>.L.: S Cl_.; (alS g w50V pom ale 5l 55
ol s Sl Cand (e eSS S IS
S S gosle 5 a0 5l Sl WS (g e e il
33 aeS sl i (V=) 0) ool il g she LB gn
wndis b 510 SU S he 5 G sl Sas ol
B, 5 IS S el 5 (bt (655 Sl sen
o bzl 5 Sl wlae 05 Jles (oS > ol
O 5l Sl Sla)liS = .(01=10) cd o wxslis
5 81y Gamio Osasl 53 933 0 EsL A Sl &S
oo (VI2YY) 55 e ol 555 gladite Cilosa ¢l
e}gjfL:jT);)buii}ui;Sjl 5B o5 0 5 A Sl
> S o o et (il 5 e sl 0T 02
o5V sn S il ol asie b l(YE-YT)
Ju'uji.ib sl H3 fioman 5355 Ldad (83,5 2 0 Sl
TV 5YA) el s gl das glac I oo
Ol Uil e ol Ol il 33l sl 1 5 Cn g e
VLS s 53 SIS ) S 0SS 0
S35 2 Sl 11 5l ey e s Gy (va) Sgd a
35 glod wm,wu&zﬁwsﬂlpﬁy}g
Sl b 5 o (P ) s 558 et
sedd atlis s basd 5 62,3 0 05 b s Ylps
S 20 dlsl o Ll esaVi s s (g
Sl b 3l g ol AE 5 sladss glac - des
VLl Sl sl s glodd atlis 5 wlal 2 -

e Sl olaie 10e 3l ey ee Olsy 5 5 515

\Y’Q-\J;J .>|.>J>'-,\'i 60\.‘.«'& YO (Goys 4Ol_>u_) LS.ILAJ.) ‘LS:“:'UQ QL‘”\’JL;‘:JT‘: ﬂ,l.ﬁ Kl LS‘:AJJH ‘Lf“l'g 64-1’“



3 S 5 iyl ot Lo

(FY) e sls sl L UTA_:u_U
600 S S ST gl 0 gmed 5 05,5 el g,
LS oS3 5l el (gl > (SB-334867) \ S s
L. DMSO J; loe ;3 (CAS 792173-99-0) 7 ,1Ji
S =Y gles )3 gedd o Jye e Ve bl
Jo 5 dgdome Ly halasl 555 03 ol (651065 5 S sl
05,5 Sl dms S eslal 5 by sy BB sl e
s 55 Jsdoms DMSO uiis s +/4) Jydows 51 US>
cble Sl s e eslinad 3y LB bl b
sy Aoy o[ 2l ol 3 DMSO il estize
Optkealn S 5l eslil Ly o ialasl 5, 5o Lagls
G5 J5Ls L (PE-100) oLt b ) 5 g ads S Ve
s Lol IS Gaob S5l 25, Kn 0 e 4y 5 T o
IS Gy eids S b s WSy el L el
oo Opa3l el 51 3 4ids 0 lagls G Obes
S 'C\.s

o o3 HOtPlate Uy pls (gamins 03T plnil 2,
5 m o b S Wl gl dioe 0553 Ghse 0505
o3l 3 OA f/'j LG Ky ol 3B (Gambo S5,
Los col&us 055 iy 3l Lujﬂ.il,aj <al>.;:\ Obey sl
wL}\)’\J&gdLy.,\i:meE;J:\ﬁ&:jLﬂ a5 0Y s
L oacdls yamiwo (595 5 1y 255 sl o 2 31 A6
Siays b 5 SIOP ALS 00 oo 4 45 L e
G 3l e Ol cal s e B ze Oley 5 el 63
N0 0 sladle 55 e 5 ad3s 10 aols 4 5L 53 )l
Oloj S i e plosl 515 oy Sl ey 43N0 5T
23 Ol S1aS 55 sl 00 Elo et 55, Olpm OLLe
TY) i e anils ool ed ol leall S e (gl
SIS s a5 Siass K oy oLl el
() Jsaz) s 8 el

S0 o S5 on or 3los L) Lazaly SIS Jlas (3100 4
053 53 pasics go3lds! w Laal, J5lS 5 A sl (VY
Stk 4y domor S35 03 O ) Seond 5 s She
2SS ey S dn S el (S Ol Sle
A ek (S5 O Olews by 4t dazmaz Ol o]
0L Iz Sl 55 Olaww (3l e oS 55 7
IS die 350 on (65 o dazmr o Sl Ll 58
Sodes ool Bg s ik 4 dezmez O 0o Laal,
<=LJ\ Sl s s o ool Gy slaole s hads 5 el
So Gy Sl SO e 4 g 003 by Al
Sk am w3 T (Go 0l O3 gmw 3l Vgeme 8 S50 518
S aS s eslinad sl Lasaly J SIS 51 s i ke ¥ oS
et S o sl Sl S B b S
Ve oshels K G e OASIL A 0o
o (5,800 0) asie Jlaie 5 as fos (25 S
s S sl Gy JalS Sl Cwns s L5 sesle
Gy 8l Gl i dsb s S S ol oS -
Dl O3 eGP IS 03,51 D 3l Ay 3 s
5 2 2l daal, JSIS S 551 sl (5 mle 5l
la % 5o elinlosl OLL S5 ag ol o3 Gouy J 88 il
NP3 JLs)lS il Jee Sl ol hsgn Gees L sbe
g A S T CN U T SN =
Gere 03,5 ol Sl ds 5 edd Giu e il s S 0
Slmesls ¢ ) ol 53 AS S JUs S 3L sla 5
Sess Cmuyn Ll Gons e &5 obadised 31 ol
s Bl bl

oialasl o 5l B e 5l g e oLl 25
il JlS s 1iE 5 O 4 &3] Sl
AT Sl ol s e sloul Jis 5o

\Y’Q-\J;J .>|.>J>'-,\'ﬂ 60\.‘.«'& YO (Goys 4Ol_>u_) LS.ILAJ.) ‘LS:“:'UQ CJLAJ&J é.iv}ut r_,l.? AKils LF:‘AJJ‘T‘: ‘L"L‘; Lgd:u



sl i e g pen 3 36 (6333 st gt emSasl V00,8 e ST 3 4

oo (55 g 0dd plowl slajleg elpl 1) ot

)l'“'.‘.:"f_)‘ (J.w/\)l.ha‘,;

Bls amio 05051 = b Sl 53 0PI D> 3

(vehicle) U\~

8: A2 QJAJT—(C,&L« \Y) e u‘i"'u’ C,.fa‘;fu

- ol ol =0 UL OV g5 = (Cele 1Y) sl L1 ey e

u{\.,\.o C,.fa‘;fm —dy}
(FD + Vehicle)

ol I 0 P SB-334867 5,5 —(csle 1Y) sl L1 ey e

Bl amio 0030 = lr

C,.ﬁ,a‘}fw— &3,5)}\ CM.M.:;L?.J
(FD + SB-334867) .l

S I L ol Gy Sl ey 42320 0Ly 2
05,5 5 oM S e 05,5 s (P<H00) (s lsline
Vol S s ST (oS il s LI e s
4S Cnl ol godams QLA 1A cCils s gy S
32l @03 = G S sl ) (oS s ST
J);;swﬁcla.wbobwugﬁl)&u;w}ﬂ
05,5 5 U5 05,5 e ulsbae OVl g ol 0kl
V ol S s Sl eaiS Cil s ole Sy s
5 G5 O e 43210 Ol 53 Al edys (oS sl
i s e 05,8 e (P<100) alins G|
Clys e Sy e 05,8 L I (gouiS 3L
Yool 3 edes S sl ) (Gek 1S s ST oS
05,5 e P/ Slslins OSst Gas 5 5l ey i3S
GoliS Sl s gl Cong e 05 8 b olAE e s o
Oley ol 53 48 s odos a3l ) (G0 S s ST
e Gy e 05,5 5 S 055 e (6lsliae LM
i 0 s S sl V(G0 S s ST oS 3L s
V ol S s ST S ol ol (godias LS e
s S, ale Sy e 5l B0 635 2 Gslr anS Ll
Fr by 53l kil IS 05 8 o w0 ol 5

53 DDl 055 3505 5l g oLl o 5 a5 S,
Q‘)_AJT )\ Lhe}; L54.....1L5.a é\f (VY 4>w.....:) SPSS )\J.e\m_,
Tukey —wix cws L, ANOVA One-way (s Ll
Slme Gl sl 2 Sl & poan aosls s S eslizad
b SIP< e fro sl 5 A esls 0lis (Mean = SEM)

s S A lslas (gl

Lasl
s emio O o3l 3 eslizal b (3,5 0 Oloy )l e
il slaes S 53 1 I b als Gayp 5l A 5 J3
=8 aiss N0 5 v ladley joideas o OLAS Cilises
5 (P<eh0) (olslime O D> Ly ls 55
o b g e 2o 8 laes S o (P
s ol Caeg e ot S Slaey S L dng b S 513
OLis aS coils sy (IS 5 Jj8) Loy 8 513
Pl fse 635 o dslisls Jlde Sy e das 0
Loy S o ooy cul 3.l 0l Bl (gamino Oge30
ol ) 5 B s Slslae OV N 5 S
ol b sl 515 sy &S ol ol (godiS ez

.:)U_}'C\:ng Qyﬂﬁd:).sdl.a)l:é)d”ﬁd;\

\Y’Q-\J;J .>|.>J>'-,\'Q 60\.‘.«'& YO (Goys 4()[.7;:_) LF.'L‘JJ ‘LS:“:'L'\Q QL‘”\’JL;‘:JT‘: ﬂ,l.ﬁ Kl LS‘:AJJH ‘Lf“l'g 64-1’“



5 S 5 iyl ot Lo

oS 53l ) (0 S S ST (godiS w3l s i
s ST S il ol odins OLES 1 (I 35
S pen 3| 50 (6355 S S sl ) (g0 S

] exu,dj;;swﬁcu.ﬂm,gijaﬁb&m

50 -
40 -
i
“
~ 30 =
>
(¥
=
& 20 -
-]
-
10 -
0 -

-15 0 ‘ET 5

\;._él.i): u_i‘.,\_r« S 9 20 °JJ—<Liu'i“l‘b Cn 9 oo o);
2l 03 48 A eles S sl Y (g 1S s ST godS

%ﬂ}fﬂo)ﬁ)dﬁso);méﬂbm u_eyt.;-‘f.:ul,a)

0O Control B Vehicle
@arD @FD + Vehicle
BFD + SB334867

15 30 60

Time before and after drug or salin microinjection

«(Vehicle) st~ (Control) szfd.:‘.glaj/’dhaj;j: é'/.: Stoeio 050 il eslizal L S5 0 Ol (Gaulin ) o pas
d’oubk{g;“y:){w/’algj.: L:U..a/.,lﬁ Cuo g ou0 c(FD + VEhiCIE) I sl o Lau..a/.,lﬁ Cuo g ou0 c(FD) U.J/.J& Cuo g ou0
Sl g 4> iy 0 oy 1 b i oo (I b )13) Gy 7 Sl e 4ids 02554 110 .(FD + SB-334867) s sl )
L}J/.)L'M u>{:>lP<'/'0 +‘;3Jj.;‘)’w;: @Jw.';' ‘L;.'.’Jj';,)’u“;’ 4.4}5.:0...«.'”' ‘L;.'.’Jj';,)’u“;’ 42:5.) o.)j.;é:.',o ‘L;.'.’Jj';
b lsline Gt P<e/0) 2% (UM 05,8 b loline it P<e/00 ™ (), 05,8 b jloline <iMestI P<e/o) #4 (J 1S 04,8
hslie oM/ P<e/v) ## FD oy, 5L loline et/ P<e/0d # (SN 05,5 U jlsline it/ P<e/o0) ¥ (o oy 8
P<e/ee) $$$ . FD+Vehicle o_;;Lg_)/JL’M d}t”‘-’P<'/‘ ) $$ FD o_;;Lg_)/JL’M JMJ"‘-/P<'/" ) ### . FD a_;;’.g
FD+Vehicle o 8L lslee 55/

oS 05 Ol Olsee Sl 31 cumS sl Olpe Sl 3l sy
sy sV g s SIS 5 A 550 S
e ey e S sl OLES e LS gaddllas (YA YY)
Qj_,:jﬁ s S ensn g S Kl e arell VY -
it (gadaze Sladllas b 51 (F)) sl axls e b

- -
O_i\dajdiﬁaa Sao o)_ﬂﬂ): S35 sl
J‘i"\—’d U’"‘“j))\\ L5°"\—.’J3§ \L\..w_uﬁtuT .k_n.»l‘}: LSJ)'SL;’

RS )\ K:A—Aﬂ}fbd S Wlesls OLis M CJ\:JUQAJJJ?L;G

\Y’Q-\J;J .>|.>J>'-,\'Q 60\.‘.«'& YO (Goys 4Ol_>u_) L;:LA_)J ‘LS:“:'UQ CJLAJ&J é.ﬁv}ut r_,l.? AKils LF:‘AJJ‘T’: ‘L"L‘; Lgd:u



sl a0 ey e 31 AL (6355 ot 1 eSanl ) oS s ST 3 6

350 Jd C\)_,\ Gt 53 (6330 Lo Ol 5l (6 g ge
(2 00iS 5 Ly S = fls amin) (ole S 550 Juls
PS5 (el 5 o 3) alans o5 4L23) SO
GoF Gl 5 Cose 4 S Sl Js ol andls (S
L bl o ol sanlllae IS s (V7)) sl (6 31 A
353 S e Cong e oS 5ls L2 L3 lalllas
LOls o b 2000 ool 4l ddr § 5050 5 S 0 ol
G ST SB-334867 L 5 oS 51\ (50,5 lge

Kils 8 o

6 75 4o

S35 V‘E‘p‘ Cond &S LS 0 lea.a ol ganllks
a5l 5l i sl i ey s b g5 0k
Vol S e benun e b w e s by ol Sl
Voo ;S el Dlge opl &S Ay o B S
ghr S8 e S

PG g sk
pole il L hasn £ b Lol Jis
Soskd 5 Dlaimd o e Caglas 1AL e Ol S
Sr St eSS Ol S psle oK

5 S

References

1- Wylie LM, Gentle MJ. Feeding-induced tonic
pain suppression in the chicken: reversal by
naloxone. Physiology Behav. 1998; 64: 27-30.

2- Jurcovicova J, Stancikova M, Svik K, et al.
Stress of chronic food restriction attenuates the

development of adjuvant arthritis in male long

4S (Sysbas Llesls Sl )5 axlllas 5,50 15 (63,5 o 55 oSl
o A p s oSl Sl 5 s s JH G
a5 0 glas b a: it 33 gladde 53 (63,3 4
s 5> Carrageenan oas Lall (55,5, 5 31,8 sl
O A Sl s s s (V) s S e
Samio 3 e b 3y Jde 53 (6355 o e B S
s ST L Olys i Jaw g &l o=l s A s
sl 0 055 ST (SB-334867) A oS 55l oliazt|
Oln i85 o A S ol o 1215 Gou 5 (iames
L4-L5 aaks V-1) LY 5 s b 5oy Law 5 fOS
oS ool e s 5 e s 5 (YY) Al gl
03505 Gty 4 (SGIKe lus ) o Cimdl o A
A P g el S W Gl s Sl ceae
0S8 e Oley (oS3l ol s Gous (V8 YY)
sile G 53 b S L et RSy 3000 5
s ST 55l 2alS 1) pese (g3lbd] >l Jaw
oLz anllas G 53 (VWY) s S 0 1 Sl 3l A S
o iy ooV e 3 A e Sl Gy A el
50l coe (S SIS S A Gla i sl el
et 3 25 e Lals )5 o Sl iones
Aol e alS Do S 03 15 200 S 4 il

BA S e s Gy s Sles 3 (Y0)

evans rats.  clinical and
rheumatology. 2001; 19: 371-6.

3- Khasar SG, Reichling DB, Green PG, Isenberg
WM, Levine JD. Fasting is a physiological

experimental

stimulus of vagus-mediated enhancement of
nociception in the female rat. Neuroscience. 2003;
119: 215-21.

\Y’Q-\J;J .>|.>J>'-,\'ﬂ 60\.‘.«'& YO (Goys 4Ol_>u_) LS.ILAJ.) ‘LS:“:'UQ QL‘A’JL;‘:JT‘: ﬂ,l.ﬁ Kl LS‘:AJJH ‘Lf“l'g 64-1’“



7 S 5 iyl ot Lo

4- Holden JE, Naleway E. Microinjection of
carbachol in the lateral hypothalamus produces
opposing actions on nociception mediated by
alpha(1)- and alpha(2)-adrenoceptors. Brain
Research. 2001: 17; 911: 27-36.

5- Sakurai T, Amemiya A, Ishii M, et al. Orexins
and orexin receptors: a family of hypothalamic
neuropeptides and G protein-coupled receptors
that regulate feeding behavior. Cell. 1998: 20; 92:
573-85.

6- de Lecea L, Kilduff TS, Peyron C,
et al. The hypocretins: hypothalamus-specific
peptides  with neuroexcitatory  activity.
Proceedings of the National Academy of Sciences
of the United States of America. 1998: 6;
95: 322

7- Ciriello J, McMurray JC, Babic T, de Oliveira
CV. Collateral axonal projections from
hypothalamic hypocretin neurons to
cardiovascular sites in nucleus ambiguus and
nucleus tractus solitarius. Brain Research. 2003
21; 991: 133-41.

8- Date Y, Mondal MS, Matsukura S, Nakazato
M. Distribution of orexin-A and orexin-B
(hypocretins) in the rat spinal cord. Neuroscience
Letters 2000; 288: 87-90.

9- Trivedi P, Yu H, MacNeil DJ, Van der Ploeg
LH, Guan XM. Distribution of orexin receptor
MRNA in the rat brain. FEBS Letters. 1998; 438:
71-5.

10- van den Pol AN. Hypothalamic hypocretin
(orexin): robust innervation of the spinal cord.

The Journal of neuroscience: the official journal

of the society for neuroscience. 1999; 19:
3171-82.

11- Bingham S, Davey PT, Babbs AJ, et al.
Orexin-A, an hypothalamic peptide with analgesic
properties. Pain. 2001; 92: 81-90.

12- Sakurai T. Roles of biologically active peptide
in regulation of feeding behavior and energy
homeostasis. Nihon Yakurigaku Zasshi. 2003;
122: 236-42.

13- Georgescu D, Zachariou V, Barrot M, et al.
Involvement of the lateral hypothalamic peptide
orexin in morphine dependence and withdrawal.
J Neuroscience. 2003: 15; 23: 3106-11.

14- Ohno K, Sakurai T. Orexin neuronal circuitry:
role in the regulation of sleep and wakefulness.
Front Neuroendocrinol. 2008; 29: 70-87.

15- Li J, Hu Z, de Lecea L. The
hypocretins/orexins:  integrators of multiple
physiological functions. Br J Pharmacol. 2014;
171: 332-50.

16- Cheng JK, Chou RC, Hwang LL, Chiou LC.
Antiallodynic effects of intrathecal orexins in a rat
model of postoperative pain. J Pharmacol
Experimental Ther. 2003; 307: 1065-71.

17- Suyama H, Kawamoto M, Shiraishi S, Gaus S,
Kajiyama S, Yuge O. Analgesic effect
of intrathecal administration of  orexin
on neuropathic pain in rats. In Vivo. 2004; 18:
119-23.

18- Azhdari Zarmehri H, Semnanian S, Fathollahi
Y. Comparing the analgesic effects of
periaqueductal gray matter injection of orexin A

and morphine on formalin- induced nociceptive

\Y’Q-\J;J .>|.>J>'-,\'Q 6a_)u YO (Goys 4Ol_>u_) L;:LA_)J ‘LS:“:'UQ CJLAJ&J é.ﬁv}at r_,l.? AKils LF:‘AJJ‘T’: ‘L"L‘; Lgd:u



sl 0 a5 L 6355 ot gt eeSanl ) sk S s ST 3 8

behaviors. Physiology Pharmacol. 2008; 12: 188-
93.

19- Azhdari Zarmehri H, Semnanian S, Fathollahi
Y, et al. Intra-periaqueductal gray matter
microinjection of orexin-A decreases formalin-
induced nociceptive behaviors in adult male rats.
Pain. 2011; 12: 280.

20- Erami E, Azhdari-Zarmehri H, Ghasemi-
Dashkhasan E, Esmaeili MH, Semnanian S. Intra-
paragigantocellularis lateralis injection of orexin-
A has an antinociceptive effect on hot plate and
formalin tests in rat. Brain Research. 2012

21- Yamamoto T, Saito O, Shono K, Aoe T,
Chiba T. Anti-mechanical allodynic effect
of intrathecal and intracerebroventricular
injection of orexin-A in the rat neuropathic
pain model. Neuroscience Letters. 2003 28; 347:
183-6.

22- Sadeghi S, Reisi Z, Azhdari-Zarmehri H,
Haghparast A. Involvement of orexin-1 receptors
in the ventral tegmental area and the nucleus
accumbens in antinociception induced by lateral
hypothalamus stimulation in rats. Pharmacol
Biochem Behav. 2013; 105: 193-8.

23- Ghasemi E, Heidari-Oranjaghi N, Azhdari-
Zarmehri H, Sadegh M. Repeated injections of
orexin-A developed behavioral tolerance to its
analgesic effects in rats. Iran J Basic Med Sci.
2015; 18: 1183-8.

24- Sofiabad M, Heidari N, Ghasemi E, et al.
Assesment of orexin receptor 1 in stress
attenuated nociceptive behaviours in formalin test.
Physiol Pharmacol. 2011; 15: 395-402.

25- Erami E, Azhdari-Zarmehri H, Rahmani A,
Ghasemi-Dashkhasan E, Semnanian S,
Haghparast A. Blockade of orexin receptor 1
attenuates the development of morphine tolerance
and physical dependence in rats. Pharmacol
biochem Behav. 2012; 103: 212-9.

26- Heidari-Oranjaghi N, Azhdari-Zarmehri H,
Erami E, Haghparast A. Antagonism of orexin-1
receptors attenuates swim- and restraint stress-
induced antinociceptive behaviors in formalin test.
Pharmacol, Biochem. 2012; 103: 299-307.

27- Holden JE, Pizzi JA. Lateral hypothalamic-
induced antinociception may be mediated by a
substance P connection with the rostral
ventromedial medulla. Brain Research. 2008;
1214: 40-9.

28- Charles JR, Duva MA, Ramirez GJ, Lara RL,
Yang CR, Stanley BG. Activation of lateral
hypothalamic mGlul and mGlu5 receptors elicits
feeding in rats. Neuropharmacology. 2014; 79:
59-65.

29- Karteris E, Machado RJ, Chen J, Zervou S,
Hillhouse EW, Randeva HS. Food deprivation
differentially =~ modulates  orexin  receptor
expression and signaling in rat hypothalamus and
adrenal cortex. Am J Physiol Endocrinol Metab.
2005; 288: E1089-100.

30- Hamm RJ, Khnisely JS. The analgesia
produced by food deprivation in 4-month old, 14-
month old ,and 24-month old rats. Life. 1986 ; 39:
1509-15.

31- Sarookhani MR, Ghasemi-Dashkhasan E,
Heidari-Oranjaghi N, Azhdari-Zarmehri H, Erami

\Y’Q-\J;J .>|.>J>'-,\'Q 60\.‘.«'& YO (Goys 4Ol_>u_) L;:LA_)J ‘LS:“:'UQ QL‘A’JL;‘:JT’: r)lﬁ Kl LS‘:AJJH ‘Lf“l'g 64-1’“



9 S 5 iyl ot Lo

E, Hosseini SS. Effect of food deprivation on
formalin-induced nociceptive behaviors and beta-
endorphin and sex hormone concentration in rats.
Iran Biomed J. 2014; 18: 107-13.

32- Azhdari-Zarmehri H, Rahmani A, Puzesh S ,
Erami E, Emamjomeh M. Assessing the effect of
lidocaine injection into  the  nucleus
paragigantocellularislateralis on formalin test and
hot plate test induced nociceptive behaviors in
rats. J Zanjan Univ Med Sci. 2013; 21: 10-29.

33- Fujiki N, Yoshida Y, Ripley B, Honda K,
Mignot E, Nishino S. Changes in CSF hypocretin-
1 (orexin A) levels in rats across 24 hours and in
response to food deprivation. Neuroreport. 2001;

12: 993-7.

34- Yamamoto T ,Saito O, Shono K, Hirasawa S.
Activation of spinal orexin-1 receptor produces
anti-allodynic effect in the rat carrageenan test.
Eur J pharmacol. 2003; 481: 175-80.

35- Bartsch T, Levy MJ, Knight YE, Goadsby PJ.
Differential modulation of nociceptive dural input
to [hypocretin] orexin A and B receptor activation
in the posterior hypothalamic area. Pain. 2004;
109: 367-78.

36- Mobarakeh JI, Takahashi K, Sakurada S, et al.
Enhanced antinociception by
intracerebroventricularly ~ and intrathecally-
administered orexin A and B (hypocretin-1 and -

2) in mice. Peptides. 2005; 26: 767-77.

\Y’Q-\J;J .>|.>J>'-,\'Q 60\.‘.«'& YO (Goys 4Ol_>u_) L;:LA_)J ‘LS:“:'UQ CJLAJ&J é.ﬁv}ut r_,l.? AKils LF:‘AJJ‘T’: ‘L"L‘; Lgd:u



sl e ey e 3 G50 (6335 gt 1 Sl ) 0, S s ST 10

Assessment of the Involvement of Orexin Receptor 1 in Acute Food Deprivation on

Nociceptive Behavior Induced by Hot Plate Test in Male Rats

Heidari Oranjaghi N*, Azhdari Zarmehri H?, Ghasemi Dashkasan E?, Ganjkhani M*

'Dept. of Physiology and Pharmacology, Faculty of Medicine, Zanjan University of Medical Sciences, Zanjan, Iran
2 Neuroscience Research Center, Torbat Heydariyeh University of Medical Sciences, Torbat Heydariyeh, Iran

®Dept. of Physiology and Pharmacology, Tarbiat Modares University, Tehran, Iran

Corresponding Author: Ganjkhani M, Dept. of Physiology and Pharmacology, Faculty of Medicine, Zanjan

University of Medical Sciences, Zanjan, Iran,
E-mail: ghanjkhani@zums.ac.ir
Received: 3 May 2016  Accepted: 22 Aug 2016

Background and Objective: Food deprivation increases the expression of orexin-1 receptor gene in the
hypothalamus. On the other hand, food deprivation induces analgesia and orexin has a fundamental and well
known role in pain modulation. This study aimed to determine the role of orexin receptor 1 antagonist in
analgesic effect of acute food deprivation (12 h) by hot plate test in male rats.

Materials and Methods: Male Wistar rats were divided into 5 groups (n=8), control, food deprivation
without surgery, stereotaxic surgery with vehicle, vehicle and food deprivation and food deprivation and
orexin receptor 1 antagonist groups. 12 hours before the hot plate test, food was removed from the animals’
proximity, but water was freely available. All groups were tested using the hot plate. Data were analyzed
statistically by one-way ANOVA with Tukey post hoc test.

Results: According to our findings, orexin receptor 1 antagonist injection increased pain related behaviors at
the time of 5(P<0.05), 15(P<0.05), 30(P<0.01) and 60(P<0.001) minutes in the hot plate test.

Conclusion: Orexin plays an important role in feeding state-induced pain modulation. Based on our results,
change in pain behavior induced by food deprivation may be related to change in orexin expression or in

orexin receptors density.

Keywords: Food Deprivation, Orexin, SB-334867, Hot Plate, Rat
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