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Abstract:

Background: The aim of this study was to evaluate the efficacy of chronic ord
administration of morphine in physical dependence, hyperalgesia, and tolerance to analgesic
effect of morphine using the formalin test.

Materials and Methods: In this study, 40 male Wistar rats received sucrose and the
morphinetsucrose in drinking water for 20 days. On the 20th day, after intraperitoneal
injection of naloxone, the withdrawal symptoms were assessed. Next day, the analgesic
effect of morphine injection in various doses was analyzed based on behavioral responsesin
formalin test in both morphine+sucrose and sucrose-treated groups.

Results: Statistical analysis showed that there is a significant difference in some symptoms
of the physical dependence between the two groups. Although morphine, in sucrose-treated
rats, caused a dose-dependent reduction in pain score in both phases of formalin test, it did
not have any significant analgesic effect on the morphine+sucrose treated rats.

Conclusion: Although the oral morphine administration induces tolerance to the analgesic
effect of morphine and physical dependence, it does not develop hyperalgesia as a
characteristic of addictive behaviorsin clinical settings.

Keywords: Morphine, Hyperalgesia, Morphine-dependency, Rat

* Corresponding Author.
Email: akbari_esmaeil @yahoo.com
Tel: 0098 151 354 3081

Fax: 0098 151 354 3248 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences January, 2013; Vol. 16, No 6, Pages 483-492

Please cite this article as: Akbari E, Mirzaei E. The efficacy of oral morphine self-administration to induce dependence, tolerance and
hyperalgesiain rat. Feyz 2013; 16(6): 483-92.

LAY



http://feyz.kaums.ac.ir/article-1-1695-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-24 ]

Ohige g9 LT a9 Jass (Sl g Wl S8 51 (138 ) 90 (o515 95 (S pmreu ga Jas (ol s

5

‘s.ulJ.;v.a

Y *y

@l pplal o ST Jeelan!
o>
55T p (K (Kasly oy 555 2 S s oy s 21 b5 el ol plawl 51 ks 10 9 Aol
il e 0ga3T b g sgn 30305 Sl 4 Jass
oo Ol bajey Yo sl cod Sllg b eslinal Slgs 35 e Ghge w0 5 aadllas cnl 55 09y 9 Slge
A an 555 05 5 S5 b i e e DS JU Flhwo 515 Goy5 5l Ay e 555 53 kS 1E 5585 gt g0 5 555 g
3585 o b 0dd Jled) Olg s 53 2 53 5l a3l 53 (58, Ful 4 4 b )5 by ge A slaes 93,5 A
A iy G S st idsn b odd lad
13 540y ls gre M andllas 05 S 55 o e 51 pan 3 48 sl 0L Sobl 6T (Kamly b s e
555 b ks led Sl 53 ol Osa3T Al o 53 p 53 355 6sed A o 553 4 Als Sypon d)se 4z S
33 050 Glol (o) o sMoa (B 58 gt by g0 b ok e s Sl ban 3 xS BB 53,3 s T Ll ays S
WSl (15 sma WS axdllas 05,8 55 s
@355 bo 14 Jood sy xSyl O pan Sy Jde 53 48l 0L addllae ol slaal g geme 53 (G S AR
S g3 Iyt 5 el ol S 3 slisl e G O go s LT e Lol 58 0 W g5 4 (Kaaly 5 oy g0

Slre S i 4 (Sals L3 s o5 g0 1 G O3

EAF=EAY Slois AFRY dihl 5 gy U ojled coas FLE 0593 (b (o2 ps — pode daliols 53

e 3 o R F dde 53 (Kienls @y W1k
gl Bl s Cussdoes dix bl il o Sllas s Ll
sml Ligy b ek pde Vb e S A adas
[VEAY] 05 2l 5 peye il 520 5 DLl > (Kol
el oMeas Lgd o O LCys g pl des )
7 NV] susm) slage <R sty sl Sk
2 B8 5 GoF S, 03 el gy A ke
4 els Gl 1) ke sS5558 5 Lol IS md 5 sl
Wil o [WV] 3150555 SLacmel pud slis i b WD 0500
OLd Jld b cogdloas Lpd 550 b e glajld; ok o
o Gl s 53 SEMN )8 i slml bl (sl
[VONA] &S o s 355 Gl (3IL (6L s 5 315053 5,5
OB 5o dusl 4 Kaly W gladae 31 K aiws
S & Olg &S ol [Y0=Y0] SThss sla by, 5l eslizal
4 aed sl Bl 5l 00 S el 1) dn gl D ae Ol
“p el DLl 53 e slge 4 slisl K CO PRSI P
AS o 4 ) (el el By n) 0s Ol e
Ghoss e Span 2Ll L5, adlae el 51 Saa

sy g M b slee a4 slisl wasls an p (S|

7,33

doio
edd iy g5 Bl 53 sde sl ge 4 sliel gl alaslme
SASe3INl 5 etalie BB 385 sba Gla> sldie > & W
Lol oS rx—,g).a PECI PV pslde e Libe Sk
4 (Soly oy Jbm ol b3 o s Sleil oS s e
3B 3P s s Al 520 db Sl 4 Jew ol
A jdsee 3ge 4 slael aadeie 4w (5,8 Jes (.».u) R
V] 585 W OB W g y3 Slgem 3,0kl gladie 53 Ol oo &S
OB L 53 e 3lge 4y (Kaly dlml gla by, abex 51 ]
kol Il palie [3] Sl 5o b [A] sl 25 G5
25 B g e bR i s, ke b oo
ol [VoNY] by g0 s Blis 515 5 gll>

Ol33jle Sy pale s8> (JySUge 9 ok i 5 o ol 3lil
Ol jlo (S 3y pole 2215 o gl 23515 s jbwgls Sozmitils "
sdgluns oximygs 3L *

22581y (o) phicl jmly AL gaizme LT)j5 3l> 1A iegkS
SIS Lo)lb 9 (STalgs 3ud 09,5 «(Suli iy

<101 FOFFYEA son393)0s <10) FOFF-A) 10al5
akbari_esmaeil @yah00.com :S533¢)35) cang

UV/V/IY 33led Ghpady a6 94/1 /1 c8lys pG


http://feyz.kaums.ac.ir/article-1-1695-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-24 ]

s SygE e Je )8

5 odalin aids Yo Suew [Y+] (BATOWING) 0s 8 g k> 5
ra‘)b odalin 0Ly Ode a Cy.\» 8’; Olads Ad e ol
Olge ael Y& 055 tals Ao (pires o (aads¥0) S5
b bge S5 oM S g odalin 51 Gy dd (580500
(oo gbasl 555 ¥ 555 B g ek easls Sy i w
595 st imdose b o sy D1 5 138 4 o151 g s

IR

ol O ge3153 5,5 Sowiw
S 53 4B Y Doy Ol A 0SS g S 0 02
o Loyles b Gl £0XYoxt ) UE Sl alaies
Y0 ((YAG) 1 gl K s 31 00ltsl by e b g0 0305 13
b S 4 sl p) Cogen ) Y0 b B R S
b or 0iils £ alaione 4y oMy 5 0l Goy 5 Olpe o
W0 2 p5 bl a4 ar g Loy b b e s, &
Slam & Al = ho 348 1l 0 0303 Larass by e el
SV ke wlsp HIA e e Gus 2 WS 5 L
033 Ho oloen ol P w595 2 15 255 b Ole &S Al
S a5 A IV sse ol Ko b sas 2 b 25
I sde bl o 4K e gl S e el s gl
s 15 0T L ala e OIS Sl 4 1y 55 b e oS Al
hizs p5 53 Dlg G4 S G o) p sk ]
V0 a s odd 4l 433 80 aly b anl S O oSl
I e e o Olgm SUsps L8, Gl Slel K4Sl
GBS 5h 53 353 0 j00 5S0be aids Ve Doty 355 0 ped oS
S 4 bl Jow 5w sl g edd il (glaids ¥
e b S w4 ol G5 Sl e [YA] ad e w55
Wyl sl ao o tagd 0 Al A e g5 53 SUsLs lals,
S OA Gdids) ey s e d o g (-4 sladdds)
e P B e
PRI S (BE s ps eie d e g 355 SlaekifS it
23 Sty Sleki 5 BU L 3 sbaeki S S o il
35 o [FYA] el pl s 358 JUSH e sla i
60095 b B Gayy 5 A (A-V0 slaards) SUs s do s
el TS 555 0 ped 45 550s gy Sl el 4 el
30 Goler IS b Cl g g Ul AL e
Ogasl 4 Kles S 3,158 Sldlas .das e OLES 1) 5150,3

el Sl 355 4 5, e o Faslin dle

T obed [V 0,05 V¥V | dtul 5 o | b asliole g

wpae i b bip @ S bus (S Sl
oAl Dgesl B g by sm 53,300 i1 Jooud 5 L33 e
AL

B 5959 e
me:-

NP 5 Slpee oo e b0 5l g5 adlas nl o
CJU‘x."- A eslal rjf YooYY "é)} 83 9h>ws 3 )‘:"""'.‘.‘5
bW sl Gl 53 Ul sles S Ssen
sl 5wl o3jlps Sob-,g 4 2) slukal Ll s
e 5 ol a sl L pws Ol 5 (51,5 Sle a5 YYEY

L o (5,1

Lag,ls
CS 58) (Ao ys ¥V asllle 3) lle b 51 andllas ol o
L) OLS P (O 3led) b yge (011 a3l 0plS LS
(RoF obose oAb eslital (OWT (S ) 558 g 5 (IS
(53 /4 LIS i) pdle b 5o b g OLS JU
23 595 g ol pen & byge ((Kimly W gl p LS

b g Jo bl g GdalsT

SLsF S 4 odise 4 (Kely W
S o 3 oo 4 Sy Wl
ooy okl slachals By, cpl y . eslizul [YVOYA]
Bgbn S pan Olg lawg 55, Y0 Sdeny Jaels] OF o
g e ok bl il slads, s o chale
55 r,fdp SY Y 5 b)) e o f;g.f /\
0 s\a39,) s 53 p S e Y 8 Y (slads,) e
@l (Y BV bss)) mddhe 5 p Sk 8 5 (O
3 (03 0) 555 0 Saalil O @ by S5 fals
059 5 Al S s ol 5 108 Ol s 0 4L
565 SIBIYE AT AN AN o ladg, s g8 Ol e
" V) BLaS I s S5 (Sl b gl A e
ool 5 0k GoyF e J5Is Oy (p S 5hS e S
5 e Kl Ko 0sls OIS (JUMPING) O 5 S 5 WMe
Teeth ) Lolws 05,55 o2 4 (Wet dog shakes) o.
(Writhing) a=sds (Chewing) o. e (Chattering
(Sniffing) sais s (Penislicking) Jwbts <J1 o
(Scratching) .8 oasl 5 (Rearng) ssbew! bss s,

¢AO


http://feyz.kaums.ac.ir/article-1-1695-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-24 ]

Fadit S e

rrr
»on bhr

30 b ) gt bl ja aige
E B & & 5 8 2 B

{

123 456 789 101112134151617 181920
ET3

L odslesd bl 53 OF 3l 55 Olge aulie =) o5l 02
Yo b (F YY) 55,8 gt by g0 Lodd e 5 (NZIY) 558 5
b aglie 3 ¥¥*¥ = P<u/ivy F*¥=P<i/iy #F=P<ijio) 5,

(Bl 5,

Sl 0y95 b 138 Sl s Ol
San gl M ba oS sl 0L 48 by RM-ANOVA
555 s oSl yn sladige 53 0hay Y Lled 0y9 b s
sy SsSgwtodie eaSSibys gl g S i
3,5 pasta 0ge3l my plonl €l (Y ojled JK2) (P</ee0d)
Slaigne sybl Blod 51 Ml I VY 5 A Y lagy, s ki a8

sl

= nfaatia s g

e zwe =

Gaatp 81 Vib L

mn = B R B F B X

-

1 23456 7 8 9101117131415 1617 18 19 20
Fitl

andllae (glaos S 53 e il 5o Olsee e =Y ojled Ko

(Blze 5, b aslia ;3 ¥¥¥= P<a/uny #*¥=P<y)

Ody 839 el sdalin JB Y ojled JKE 3 45 &S0k
B Sl 093 505 V1 b 53 SIES Cp e Sl
Olls 59 S0 S b oekdjled Sl fise 53 ol esls OLI
YOVIAYIAA & Sless g5 )3 psf Y 8/AYENY 5l 5., Y b
boodd Lled slagiss 3 w3l RIS ks AT s, )
o &S 25 Y10/0F0/0 1l 3 bl g 839 5 59,5 gt cyed ) 90
RM-ANOVA .3y !5l f; YEV/EVEV/Y w 55, Yo
2 e 058 55 Glahse Ok O3y o &S Bls OLE &by

3,105 5 4 g (6,15 pae B bl slays,

EA

sl 5 65!

sl US55

(8309 Sews plandl 5 B5le aia ) A b B g
b NV 5585 g s T bl o 55, Tr ey
5 2l Ol [YNNV] aib S 15 (NZYY) 558 gt b 5 50
e 590 23 AE (580l Olgm ga dilyg, bpae gl
LS5 e b e sl copdge 4 (Kimals Aub sl
0ils S 1 ol 4y Olgm e 5 0 o OLS JU oy
T oo b 5o S 4 e i Cele YEL p ud e
03051 3 Jd cole o8 (00 5 oy G5 53 bS58 g
SUlge 55 5 59 S setimdis boled cod Ol (b b
5 Y 3G s olal saba G S b ks cou
Voo slases b by Sle JSIs GasP) s
s Pl J515 Gu5) IS s S L (p S5hS 2 p S ke
iz F el (Gl

sl LT

5 033 5 o die S3lys Ol bl amlis (sl
3 39S g s S IIL,s lapge m sled it slajy,
RM-) o g 51,85 4,555 il sls 53UT 51 558 gt b5 50
P lis A eslil Sy Sen 0051 e b (ANOVA
395t 9 5950 b oedd Hles Sllge (S
e Al se 3 350 g Gk b plnil T Ose5T bau g
dlone Loy 5 aen gl Gl Og51 e Al o 5 50 4l
S5 0351 b 4 S ity IUT S sl b g e
WP b lp W3S LIE e 5w s
3 omlep 005l Alan Jolye 55 553 0003 copbige 3 50
bl ol ine gl Olsea P<e/v0 as eslizal T 0 a5
A as Sk s

@lﬁ
b s S st i 5 35S s Sy o S3bys Ol
Sled 0592

Ol 0 g 53 S sl 0L &b s RM-ANOVA
Looddyled Olls 5o Hled o0 b olule il s
250 39S st imdygn b eddijled Oblg 31 Al 555 g
33 &S 35 Laseie 043l gm b gdm UT (P<e/eeny)
Slagme NET ol Yo 9 V4 AV Y glass, sma W), aen
O oyled JK5) o

Tosbed [V 0,00 VAN [kl 5 o | 2 asbiolega


http://feyz.kaums.ac.ir/article-1-1695-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-24 ]

s SygE e Je )8

919 ¢ a4
[
E
A
2
T
]
4]
ot T
498 g by sat e S s
2323 TS
: & 4
e 2 D NEWCIRES
ia
35
¥
EIRT T
- L
3
a e
3 a
% T
54 S oy et 8 S e
SEF-R o Tasss
a " E Cis Al
2
2 Cj- k&%
.\‘j \5_

el TE o 050
L
»—\»4

3355
U E #ablo ads olads

.a (%4 —

3

3 A

"'I

VR

3

J‘J \‘ b

B

™

: [

3

I’I

3 3 ———— .
PR ot S e

2 oSk T OLSJ6 Gooy 3l da s T b - o jled S
538 st ooze s MEW) 558 g 055 G (Blio 215 S5AS
LOls 03,55 o & (A) O glayli sl 5, 53 (NFYY)
A2l 5 (B) gside bz lads (D) i 013l (C) 0y «(B)

FP<e/00) s sdalie s e SNl (F) aeli Y8 05
Lol led Oblg b anglino J3 **P<u/eny s **¥P<iyiy

(oS5

T obed [V 0,05 V¥V | dtul 5 o | b asliole g

280 =

O et S e

160 -
_'3 240 4
da,
> 120 9

200 +

180 T v T T

1] 1 [ 11 16 21
383
L;b axllas oj;jéjlh me).} Q.Ju Q)j wlfu—Y‘ A)Lq..."; L}g'w
Sl 090

B SYTRVp S PRPITSIC PRt i

bobspe sla)ls, Ol b Slhe s Gup b
SSdlys 0g 8 00 s B o g edalie ks ¥ b S 5 ey
OIS 03,55 waa DN S 9 58 gt o ge e kiS
Ye 0y S 5 gt s Slads (el Dl Oy
FE sba 558 s oS 3L Sl b el 5o aels
OhelS g lasld) g 5o bl (E oyled JK2) 09 e g S
aile K sls OG5 (05,5 (gl o ds (s T Okonnd
038 53 o Sl sme NS Dkl b3 (555 5 Ok 5 e
0 6 jlack JSK2) A5 sali 0kl

1A ek s

-1 -+ B -~n =
L L
F—t—

R TR NP

*
v
II ] -—\
i T
SEPLI daptss S s
g B L Olis 3345 b &
‘i E3
2 T
Bl
3
3
§ -
= T
525 5 ozt S s

LAY


http://feyz.kaums.ac.ir/article-1-1695-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-24 ]

Yo .
3 = Az U
A
]
g
3
i y
i T
J“Sw Jj)ﬁ"')dj&d
"9 D 2 s
3 335 gola=
A
]
2
3
i i
T
SEEE S Crdostss S g
i E _ i £ . T
._% Do s e A8l B (sl OIS
X
I
a2
L
ﬂ I
T
SIS hostis S s
41 F @bl b s3 500
A ¢
A
™
i) T4
¥
.
i
—f— T
ST Goptis S s

slaes S 5s ol i ;\j.cﬂsl;- e 55353 0505 =0 ol IS
oty SO L(B) (850 4 anaals 5 (A) sl 2
L oaslie 3 ¥ FP<e/1) cl st osls bl X 2SEM

.(JJI;S.:};

EAA

sl 5 65!

S st ooz 038 52 DS PU GoyF 5l s gside s Ol
Bl 5145 551 p 8 INYENY 55,5 gm0 8 55 50 5 V/ITFENS
welu Y8 O3y pals des s (P<e/ven)) wab s ls gne s el
038 03 5 Moys YIVWEN 558 gutipdyge 098 53 3
P/ ven ) s g o ja VYRN8 s
3t Pl o s @200 A ST 4 Je 2l
NESYe

a5l sl Al o 3 353 0508 43 ,b S il yls T
Sl 53 AF oage e S 5 IR 0 F o ol
VAW PEV] sy lagae S st odige boeddsles
Sg ssre 35S e b oeddled la e o Ll [F(OMYY)=
S5 0sl gm0 oled JK2) [FONV=4/Y P=0/0n]
(.»Jf‘_;._.n Vo g (P<e/0Y) 0 595 o am s JB M) 5 Sl
oy b S oty T o IS 0 B L (P</0Y) b e
SLes S 5 UAS 09 f o ol sl e dl e 53 a5
Soisne 598 st g bsddsled Sllga 53 A5 G
355 g b ol jled sla S ge o Ll [FO/YY)=VY P=2/AV] 5453
030 sV ojlad JK2) [FONTN) P<e/veeN] sy Sls s
0 (P</v0) ¥ gbajgs o ax g JB NS 5l S S
2 S s S L P eN) dyge 0 8 e V0 5 (P</ev))

3 1 a a SlS p
il
A
.
3
T
ﬂ 1
a 4
T
235 3 gt S s
T+ B TR e
3 B L I 9
e
tl
S
3

PEFI ozt S g

Tosbed [V 0,00 VAN [kl 5 o | 2 asbiolega


http://feyz.kaums.ac.ir/article-1-1695-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-24 ]

s SygE e Je )8

cdf_- ohes OMans I S jae sl 4 slzel

Olpea slisl pd o Comrne Slnl Al one 5 Sl
(Pl (RIPp i A gheanis b &S SLI gl
Slam Ol o gl 4 05d o iy x5 8 5 s
wslael glaais 1 Jb cpl bcad 0,0 5 W1 LG
Ao Sl Jood 5 (Kb (Kaals b5 s dlle s sl e
5 W LU OB X 53 sl Soe iy s b gl (5350
Shem dae S oS adllas ol 53 [V-V] cl iz
(e Somily drs S [M] oge ee Das
iz 833 A Sl a Jesd 5 s ) 8L 53T e
Ol e 5 ol Cdl,s 4 b e ol UK S S
L35 59,5 s S5 O b led S5 45 GUIg & das e
Sz D Ol &5 1 Sl it 655 Ol
sy Ol 4 ar Sl ag gl T Gl Gpae g 558 e
Ll s Bl 5585w oy (S Rl ln ondise
Sblg 55 O feS Gimas ol e by S Ylaz
0595 A1 W55, 53 s s sless 0555 Jawlyl 5 filsl 55 05 8 ol
535 st bosn b les Cow Sllge by Of O e les
P O B P PR R T I o PR -0 [ P G R P
o pbs e prisge s Ol s gz s Olpe Sl
S sl LS Hlad 0,50 (b 055 ek 2bs, 25 ade El
G9S s b oles cod Dllg o i 551 Sl o, e
Fosdise bl Cou Sl wlie T 055 ShIB Ly,
OMans 1 (S 059 Sl &S cul Jb 5 el g 54,8 g
bl VO] S b glais) o Kamly sbu!
dis 53 45 @35 sdalie (Kol b o Mo VY )
2k W e 4 (K (Soaly (i b (S
Wolds 05,6 (Rh Ok sy, (S5 ﬁ)\.ﬁ o
0 wsle Y8 05y Jfals C}:.La 8: (B DA B O
Aes has ol 5ol g YL bsse b edd Hled slabse
I B DS g sl diled )y p 390 S5 e
5 0% 5 Al Ko 0015 OIS 035 )l camnds (il
JB O 1y 90 b odd Hled Sl g 53 Oaliml bgo (55
bar B1cll d)se b okt Hled Sllp 4 o gz 5
e 5o pde 5 S5 e pam Gyp Az bl o
050 SIA b bl B bl pdy O S5 K
Sk K s p Jeil (Koo Komly ks LRl s b

T obed [V 0,05 V¥V | dtul 5 o | b asliole g

A VB el Sl
L
Vo
E‘ %
A
N
a 4 QS
L
T
s AR T
o4 B
1
4
1
E
.8
T
Js Y Ao 0 s Voo

L;m,;ﬁ&:ﬂﬁ;;;yj;l;-wfjsg)nf.;—‘\ oled K

MLZ»J;**P<~/~\).¢M~\ ol esls ales YiSEM Eppw

(S es S

Y. . .
A A E R R [V

1
SR
N Ex
P

- E3T)

L | ]

== mm
. i
Js T LaNC ST Vo
1.0 -
B

A
7 e o
a
- \

b

T
Js AR ST 0 A Ve

_Gjﬁjiatjlﬁ}oij&ﬁ_}ﬁdﬁ'f)}})AAJQJ.—VB)LQ.«:L}K:‘
m Sledbl (B) b ge 4 el s 5 (A) sl 8 e
)*P<'/'O>.C,.w\ okl o3l> u:“lL“" XiSEM S

(J s a;ﬁpwuﬂ,a***P«/n\

¢AL


http://feyz.kaums.ac.ir/article-1-1695-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-24 ]

slge G o g b Ohilen 53 Ghnsml sa2ys A D pas S
Jde a8 sl 0L addlas pl laasl [LONN] 5yl a5
6253 M Gl a oo anwg 4 0 e O ae (ST
el o b 9051 a3 oy g sl Sl Jol e 3 by e
S Wl 55 dyan on S e (St Jhe S5l 4
by SawMyg g Olymdi 535 S3P 005 swop Iow
D9 O s oilin o (Mied jUSwe 3l g0 4 slime 5131 55
(o S5 (S5 500 e Gras ((Sls 2wl
IS (gl Gy b o f cll 5 gl )
S 2 8 Gl s ax B[V ol b ite o e
oo g el fess (S5 SSLL sl S
» s (Plaw J& b gl 5) &by, ol GiuF
hosr pp Spae Shedan slbily 5, 2 &S (Sl
(P ) gls K gad Fgy fhm osde bl
Ola lp b b, (nl &5 Clls amm g il (Jy o098 o0 e3liul
5 Lomld S (luslyl bl Kas 5 ded S p
i sl sli0gys sl bos bads K, 8 S S
o 51 AU N 4 51 [FA] K8 e sy
P8 et a5 55 slasl (slo F s 51 Ko obsge e
Lol ol [YOV £ Y] AR lo3T bl g 53 g g 4 (Kaemal g
Sl Gl 3 45 sls 0L adllas ol glaasl I 25y
Ll 54 3,8 50 3P Gas Ve Doty 50 L ek
s 393 0 g3l plomil 51 5 4 ¥ b i Sl O g
0355 55 03T e ey By Gdoge sy O 4 o5
L oldlas 5 galdas 53 by s Sl Jbe ool
550 LT mn 5 Jo (Sals ip a0 Sl
V] o, Kea 5 BiNsack e gl ool €38 15 slizul
paw odrs ks 51, Ole (drse (p e B pae ) An
xS Sl o 1) Ula e 5 ) e i3 S
S Ddn 5 sl 5l F e 2550 538 g 5o T b g
sdome S pan w BIS 58 i Shs e e p 0L
Shss de 5o [YY] Taylor 5 BOrg w e o5 oo
5315 Oy edlhigh 5 d p o slagyls J1iidsge (oo B pe
1) e S D Db 4 Ulgm e 5 W, JhalS
S48 65 aalllas Llesls 515 ) 3590 e ghad s
ol SBun bl 3,8 eslizal sdype O pas Sl Jka
S s pldl [Ye] Holtzman , Gellert L 5 5 5 o JUis
b oo 4 S Sy o o L adlas ol
e &S A3 esls 0L adllas oal s g ST O

g4

sl 5 65!

Sllas &5 col Jb- 53 onl bl o 1B S S L b sl
b Sy W gly 1y S sl iy, & K0
e 1 (g3 gdan sl g hlesls 15 eslinal 358 b sm
ol [V ] Wlesls I3 s 000 1) S5 L b s
Koly 2wl STy ddo 5 55580 p s b adllas o5
it 5o el 03 S B Sz Sals (e )
3 Olg el a5 g of &b Shss ey S
3 S [FVYETTY] ol oilin o310 & 2pd s 30 J o 03, 45
595 3 0333 b by sm el O K20 cal (s La Jomel
WIS 538 e S VNI] ol g0 s o
S asd Jl oo Figs 53 i Dpas 4 bl Sl Esb
e 3 Ll [YNY0] 55 n (Kosls 552 e v ) 2
25 i ol 050558 Ghuam) gt SSledld b Klg s
[FY] 52 S5 e 5 olda 55 poe Yl 5 S 5 e
Spas dlisa gols J1 el gbas 4 58 L,0 L e
ol 05Y Jan J e plcews Gl p Sosba Y] el o5
o 4 Jeod glassed 51 (S aad eals I g5l ik
55 edalis b0 (SL593 4 g uly JalS 55 Ulg )
o 5 [P4] Kornetsky 5 Cochin baw g fasl 55 el ol
adlae cpl 5o .5 eals OLE [¥0] 0, %n 5 FErnandes L s
S 56 s 0SS ppShe Nt 50 Giss b g G
o351 33 56 5o pSAS p e St Nt 50 5 Y lajss
Lokl lad Ollg 5o 250 Ll mals sl b3
Ol 53 53 S gt idyze bodd Hles Sllgs 55 A4S 558 s
bose 203 Wb Sl s s Al Gy Ve Sdesy el
Jde ol 53 cpdjye a food Aas oo OLES pol cpl 4SS sdaline
& o Gl e Lo a5l b By ol 0 sl g5
b cplie GlaaBl () D an (SThs de 5o s
[¥V] ola 5 Binsack ;s 5 [Y+] of,Kes 5 Badawy
3sd adllas 93 4 Cond b addllas plad amy Cowl 0k 3,158
@z bl a5l 5l b aS s sba toml b by,
“s5ab b hay BOT (Jy s S skl s ge 4 Jaod howies
bocdlge 5o b laasly pgamms o S 580 1) e (g5le
oos D pan (S e 035 1L 5 gl SRs Sl
5 [¥Y] Taylor 5 BOrg esdea .cusl jige Josss W s
sbwl jo 1y S S, 4 S1[¥] 0, 5 Fuentes
353 2o Sl Joz 5o bl X ond)se 4 Kol
@ dagnl e D pan 55 L Aleslh IS i 3590 1) o) e

363k Gl Coeal &5 380 slml Juo 0T (53505

Tosbed [V 0,00 VAN [kl 5 o | 2 asbiolega


http://feyz.kaums.ac.ir/article-1-1695-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-24 ]

By S bars s Jaa oS

goolael (S5s G L3P e oMo LS e slul (S5
Camwe 3bae Olem o 30 J S O G jdse slge

238 i Wl g5 4 0,50 e 52 000 0

Gile).\é 9 K
Sldos S 0 by Shleree ($)K0n 5 OB a5

pobe oKils agn i 5 S I 5

Lls o 5l 1y Sla,a8 5 Ki5 JleS 0,050 S5

References:

[1] Akbari E. The role of cyclo-oxygenase
inhibitors in attenuating opioid-induced tolerance,
hyperalgesia, and dependence. Med Hypotheses
2012; 78(1): 102-6.

[2] Kreek MJ, Koob GF. Drug dependence: stress
and dysregulation of brain reward pathways. Drug
Alcohol Depend 1998; 51(1-2): 23-47.

[3] Mao J. NMDA and opioid receptors. their
interactions in antinociception, tolerance and
neuroplasticity. Brain Res Brain Res Rev 1999;
30(3): 289-304.

[4] Nestler EJ. Molecular mechanisms of drug
addiction. J Neurosci 1992; 12(7): 2439-50.

[5] Nestler EJ. Molecular mechanisms of opiate and
cocaine addiction. Curr Opin Neurobiol 1997; 7(5):
713-9.

[6] Ueda H, Ueda M. Mechanisms underlying
morphine anagesic tolerance and dependence.
Front Biosci 2009; 14: 5260-72.

[71 Wang ZJ, Wang LX. Phosphorylation: a
molecular switch in opioid tolerance. Life Sci 2006;
79(18): 1681-91.

[8] Chen L, Zhai H, Lu L, Chen S, Ning Y, Wang
W. Effects of polyinosinic-polycytidylic acid (Poly
I:C) on naoxone-precipitatedwithdrawal in
morphine-dependent mice. Neurosci Lett 2011,
487(3): 341-4.

[9] Ledent C, Valverde O, Cossu G, Petitet F,
Aubert JF, Bedot F, et a. Unresponsiveness to
cannabinoids and reduced addictive effects of
opiates in CB1 receptor knockout mice. Science
1999; 283(5400): 401-4.

[10] Cicero TJ, Meyer ER. Morphine pellet
implantation in rats: quantitative assessment of
tolerance and dependence. J Pharmacol Exp Ther
1973; 184(2): 404.

[11] Lange DG, Roerig SC, Fujimoto JM, Busse
LW. Withdrawal tolerance and unidirectional non-
cross-tolerance in narcotic pellet-implanted mice. J
Pharmacol Exp Ther 1983; 224(1): 13-20.

[12] Laschka E, Herz A, Blésig J. Sites of action of
morphine involved in the development of physical
dependence in rats. |. Comparison of precipitated

T obed [V 0,05 V¥V | dtul 5 o | b asliole g

Ve by Jeolb A 5s g apdie gt VY Sa) 5l (Kl

Cou 3y Ele K5 Sle 4 ey e (4S) Sue 4 VA
Lo Gs3 addlle 53 obyge 4 Je 5 L3P g Lo adlllas

! 55‘9-.4' _,Es

& 5 domid
D s 45 das o OIS anjUae ol slaadl gaome 53

Garm g Eol L Gaald] O 55 by g S e

Sl s bt Ul 530 by e 5350 A& Sl 4 Jooss

morphine withdrawal after intraperitoneal and
intraventricular injection of morphine antagonists.
Psychopharmacologia 1976; 46(2): 133-9.

[13] Lin JA, Chen JH, Lee YW, Lin CS, Hsieh MH,
Chang CC, et al. Biphasic effect of curcumin on
morphine tolerance: a preliminary evidence from
cytokine/chemokine protein array analysis. Evid
Based Complement Alternat Med 2011; 2011:
452153.

[14] Zissen MH, Zhang G, McKelvy A, Propst JT,
Kendig JJ, Sweitzer SM. Tolerance, opioid-induced
alodynia and withdrawal associated alodynia in
infant and young rats. Neuroscience 2007; 144(1):
247-62.

[15] Dighe SV, Madia PA, Sirohi S, Yoburn BC.
Continuous morphine produces more tolerance than
intermittent or acute treatment. Pharmacol
Biochem Behav 2009; 92(3): 537-42.

[16] Hui KS, Roberts MB. An improved
implantation pellet for rapid induction of morphine
dependence in mice. J Pharm Pharmacol 1975;
27(8): 569-73.

[17] Thierry AM, Fekete M, Glowinski J. Effects of
stress on the metabolism of noradrendline,
dopamine and serotonin (5HT) in the centra
nervous system of the rat. (I1). Modifications of
serotonin metabolism. Eur J Pharmacol 1968;
4(4): 384-9.

[18] Floresco SB, Ghods-Sharifi S. Amygdala
prefrontal cortical circuitry regulates effort-based
decision making. Cereb Cortex 2007; 17(2): 251—
60.

[19] Jones S, Bonci A. Synaptic plasticity and drug
addiction. Curr Opin Pharmacol 2005; 5(1): 20-5.
[20] Badawy AA, Evans CM, Evans M. Production
of tolerance and physical dependence in the rat by
simple administration of morphine in drinking
water. Br J Pharmacol 1982; 75(3): 485.

[21] Binsack R, Zheng ML, Zhang ZS, Yang L, Zhu
YP. Chronic morphine drinking establishes
morphine tolerance, but not addiction in Wistar rats.
J Zhejiang Univ Sci B 2006; 7(11): 892-8.

{4\


http://feyz.kaums.ac.ir/article-1-1695-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-10-24 ]

[22] Borg PJ, Taylor DA. Voluntary oral morphine
self-administration in rats: effects of haloperidol or
ondansetron. Pharmacol Biochem Behav 1994;
47(3): 633-46.

[23] Fuentes VO, Hunt WB, Crossand J. The
production of morphine tolerance and physical
dependence by the ora route in the rat.
Psychopharmacology (Berl) 1978; 59(1): 65-9.

[24] Géllert VF, Holtzman SG. Development and
maintenance of morphine tolerance and dependence
in the rat by scheduled access to morphine drinking
solutions. J Pharmacol Exp Ther 1978; 205(3):
536-46.

[25] Khavari KA, Risner ME. Concentration-
ingestion relations of morphine-adulterated food
and morphine solution. Psychopharmacologia
1973; 30(1): 45-60.

[26] Leung CM, Ogle CW, Dai S. Production of
physical dependence in rats by drinking a morphine
solution. Pharmacol Biochem Behav 1986; 25(5):
1001-6.

[27] Moini Zanjani T, Sabetkasaei M. Study of the
intraplantar injection of lidocaine and morphine on
pain perception and the influence of morphine
dependence and withdrawal on lidocaine-induced
analgesia in rats. Iran Biomed J 2010; 14(4): 164-
70.

[28] Gaumond I, Arsenault P, Marchand S. Therole
of sex hormones on formalin-induced nociceptive
responses. Brain Res 2002; 958(1): 139-45.

[29] Abbott FV, Franklin KB, Westbrook RF. The
formalin test: scoring properties of the first and
second phases of the pain response in rats. Pain
1995; 60(1): 91-102.

[30] Dubuisson D, Dennis SG. The formalin test: a
quantitative study of the analgesic effects of
morphine, meperidine, and brain stem stimulation
in rats and cats. Pain 1977; 4(2): 161-74.

¢4y

sl 5 65!

[31]] McMillan DE, Leander JD, Wilson TW,
Wallace SC, Fix T, Redding S, et a. Oral ingestion
of narcotic analgesics by rats. J Pharmacol Exp
Ther 1976; 196(2): 269-79.

[32] Jain R, Mukherjee K, Singh R. Influence of
sweet tasting solutions on opioid withdrawal. Brain
Res Bull 2004; 64(4): 319-22.

[33] Smith FL, Javed RR, Elzey MJ, Dewey WL.
The expression of a high level of morphine
antinociceptive tolerance in mice involves both
PKC and PKA. Brain Res 2003; 985(1): 78-88.

[34] Cochin J, Kornetsky C. Development and loss
of tolerance to morphine in the rat after single and
multiple injections. J Pharmacol Exp Ther 1964;
145: 1-10.

[35] Fernandes M, Kluwe S, Coper H. Quantitative
assessment of tolerance to and dependence on
morphine in mice. Naunyn Schmiedebergs Arch
Pharmacol 1977: 297(1): 53-60.

[36] Craft RM, Stratmann JA, Bartok RE, Walpole
Tl, King SJ. Sex differences in development of
morphine tolerance and dependence in the rat.
Psychopharmacology (Berl) 1999; 143(1): 1-7.

[37] Du X, Skopp G, Aderjan R. The influence of
the route of administration: a comparative study at
steady state of oral sustained release morphine and
morphine sulfate suppositories. Ther Drug Monit
1999; 21(2): 208-214.

[38] Cao JL, Ding HL, He JH, Zhang LC, Duan
SM, Zeng YM. The spinal nitric oxide involved in
the inhibitory effect of midazolam on morphine-
induced analgesia tolerance. Pharmacol Biochem
Behav 2005; 80(3): 493-503.

[39] Chu LF, Angst MS, Clark D. Opioid-induced
hyperalgesiain humans: molecular mechanisms and
clinical considerations. Clin J Pain 2008; 24(6):
479-96.

Tosbed [V 0,00 VAN [kl 5 o | 2 asbiolega


http://feyz.kaums.ac.ir/article-1-1695-fa.html
http://www.tcpdf.org

