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ABSTRACT

Background and Aim: Serotonergic system has a role in morphine dependence and
withdrawal symptoms via its receptors. On the other hand, the effect of 5-HT2A receptor on
withdrawal symptoms has not been evaluated completely. The aim of this study was to
investigate the effect of 5-HT2A receptor stimulation on morphine withdrawal symptoms in
male mice.

Materials and Methods: This experimental study included twenty eight male NMRI mice
(20-259). Morphine dependency was induced in a five- day schedule by 6, 16, 26, 36, 46, 56
and 66 mg/kg doses respectively. On the fifth day, 2 hours after a single dose of morphine,
naloxone was injected (3 mg/kg) and the scores (from O to 3) of withdrawal symptoms
including number of jumps, teeth chattering, writing, head shakes, limbs shakes, and
percentage of body weight loss were recorded for 30min.The treatment group received
different doses of TCB-2 (03, and 2.5mg/kg; Intraperitoneally).

Results: Withdrawal symptoms in the morphine-dependent mice were significantly more
frequent than those in the control mice. Different doses of TCB-2 significantly increased
some of the morphine withdrawal symptoms in the experimental groups.

Conclusion: The present study indicated that stimulation of 5-HT2A receptor via its agonist
exacerbated the morphine withdrawal symptoms. Further studies are recommended to better
understand the role of the 5-HT2A receptor in morphine dependence and withdrawal.

Key words: 5-HT2A receptor, Morphine, Withdrawal syndrome, Mice

Received: April 23, 2022 Accepted: Aug 22, 2022

How to cite the article: Nasrin Hashemi-Firouzi, Siamak Shahidi, Simin Afshar, Parisa Habibi, Mahdi .
amezani . The effect of 5-HT2A receptor stimulation on morphine withdrawal symptoms in mice.SJKU
2023;28(2):40-50.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


mailto:mostafa1372@yahoo.com
http://dx.doi.org/10.61186/sjku.28.2.40
http://sjku.muk.ac.ir/article-1-7320-en.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.61186/5ku.28.2.40]

ICo-00/11CeP 113 g 3l3)d / Cuilis § Gy 2)93 / OGS (Sibjy eole alEibily (alc alas

G290 90 39 D 30 4 3! S35 il 9 5-HT2A 0 po8 S 25 i

") Suan o Ly BT pon (S ol (559 10 (SIS (2 g

P YAV PPRVIAS SOl ke cOlen (S ol oSl (ol (6505 58 Slidod S e sl )

P T AVASOTYY SISO Oles Olen (S5 ple oty colasl (5550 58 Dl S e 5 505 03 8 okl Y

Ol ohen lten (S5 psle oKl colael (55505 58 i S o b3kl ¥

e YOFN AR S SO0l Obes Olken (S ke oK1 (555 58 03 8 €5kl F

LS AST AVFATANEY 1ogl Al M ramezani@Umsha.ac.ir (g sl Cam 0lul ldes cOlden (S5 p 5k o sls ¢ o 5T 055 Lokl B
N N AR T2

o>

D13 A (b e ey pes ol 3V G 5 sl L5553 355 Slaoki 15 Gy b 5 655 g e e 1SR 9 i )
S 5 A g andllae 51 Cda L ol ok ast i WIS sba szl oS5 wdle y 5-HT2A0 S 31 s (5w
Wl 5 S Sl pn 53 boge &S 5 @I 5-HT2A 05,8

L o e o (Sl s o o3lizad (o 8O JIY0) NMRISIS i (559 ign por YA 51 g aslllae ol 53 1595 8 Slgo
33 iy Sy 53 Ad <Ll (.Jf}_gfﬁrj_?u_gmhahfimhw‘w&L;ujppg.,:s;wg})auuﬁ;mum
s OIS (b S L &S5 o 3dle 5 otd G5 (p S oS 1 p 8 (e ™) OLS U ¢0d e 533 &S5 51y ol
3/ TCB-2 Cadiies sLajss cOlays 03,5 Ad Cod s ¥r (b 53 055 2alSboss 5 il 350 e 353 028
a8 s | (Blio Jols S 4 ¢ S S 5 p S e Y/0

ke Glajys dnbls J 28T Gl e 4 Sl (6 0 OS5 e (e 5 BB b 4 ) se 4 s sla b e BB
13 3T slaes 8 5515 b se S5 W3Ne I (S sl sme sk 4 TCB-2

LS o A |y b yge S5 w3 0T G ST 3 b 5I5-HT2A 65,8 S o 457 315 0L ol anlllan (6 8 domit
s ho s b ,a S 5y Sy 535 HT2A 00,8 255 20 oS )3 (sl i Slalllae

oz hym cans pun okl (b pn B-HT2A 05,8 1 uls” Olols”

VE VBN Edo VEV/B/Y Y ol 4ol VEV/Y/ Y idlis g


http://dx.doi.org/10.61186/sjku.28.2.40
http://sjku.muk.ac.ir/article-1-7320-en.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.61186/5ku.28.2.40]

.. 033105 (Ay)aT M1 P

(5-HTL-7) sl pls Cin s 25555 o (sl 5 .8
a0 Ols5 (n o8 ol Ole 53 (1Y) 5 oo syl
ek 5 (Soesls 53 La0T 285 485 5 o )Lal 5-HT2A

Ll ol a s oS obay b O pan ol
ol 55 ,-G 4y Joome 05,8 ¢ 5-HT2A o8
T GLaSlS s aly s € 5l pad 4 sl y o8
5- 05,8 (V) ol LS s, 5 ERK) Jslu
(S 3 bl sl b gy, ol ok s HT2A
OONY) il 855 5 55 0 o s g 5 555G
Golber 5L rals E el B-HTIA 0,8 e ow
V) abibl 585 ((VF) G55 s pdy Sy e el
1209 sl T jlalol- SLg,ys jials 5 (A
Cpm 4SSl Ol S Sldlae 5 4d s ol e e
Lo, gt sml gla 05,8 5 5-HT1A 0,8 e
oaLS el b e L e e sl (Y1) 3l 55
oS58 b )3 5-HT2A o s j5 glaeds .S
o st EelbB-HT2A 05,8 SO s (YY) 53,5
S o5 3 s (YY) 358 o b e (6335 A Ol
Sleslizal Ly i Sy 0y 5-HT2A 05,8 25
e Sl (B LS e sl b s ST
(V) 358 o0 ) e o0 93 b o S| g s oy
05,8 S0 5 Dl B alS Lol b e o3 g
s S Ly o i i (Y0) 35,5 25-HT2A
e ST 5l oslial UWE-HT2A 05,5 S s ol
GRSy b e 5 g e ki o3 il g gl
S o5 Al e e 4 Sl aallas oyl L e
ool o 5 o 0 5-HT2A o, 8 oSan

;le;rbulgjé))}wu:}npyf

B 995 9 3lgs
055 W NMRI 1S 51 5 g0 Jose 3 G ol 5o
o8> DUl S5 3l 4T oAb eslizal ¢ YOG Y

Aodo

3 gn Doy g oy e 4 b e b 51 oS 5
ot 4t L sdate Sl 1 3l ge ol 5 S o 3 e e
4S 5,15 0y Calie sla 0L 1 (655 2 K5 STLeso
adaz Sl b e (Y 5)) Sl (6353 a5 0T 51 S
S aS 03 &S5 ol A JSIT 5 (g5 g 5l (slagls
)l Jlsye5 oYUl gosTolael Culs
Siesls 5 Jonzs s e DU 5 s ae s
S8 o Ll s (55 518 258 o Slonr
Al 5y e Jele e (Sl
S5 5 e OT g (21,5 5 sols 4 sy (Sl
513 a8 b e e 3 e JLis 4y (PP el
DAl L e S o e &5 T b A e
L a8 o0 o atelin ol (63085 5 (SO5 I3 505
el (g SO o Deds slas s Al eidle
Iy ¢S 5 dlp oS Sl ol jan Jlgul 5 Ol sl ¢ nae
HPURC gt SRR W PRT S5 IS WP
kS o Sl der Sl e ok Lol S5
3 S iha Gy s S el G gz T 5 s
3,305,050 3l (gl 3 5 (V) 555 oo 53 linST| o 2l
San 8z dsoyligs ol S5 55l ee Sodd jl slins
Eebslasl odony M&.(ﬂ A) 5T oo G5 yboee
S idu 5l )l 3 e g0 sla Ol s 48T Cnl 0l
R O P L
Bt p-R - PRGN P EE Py LaoT &S 5 5l
(Pl e J3L ol (Sl 0SS s
Sl e Sl ol o (Sols oy 50 3
e ez (5 o (s e )3 S50 5 ol
o aly SUly 53 (0N ) Sl e 65 55
gl OLeS U 5925 b 5 o 3 e B (8 50
Lb s AT kw5l Sl polie 4 8 8 e
5-hydroxy ) cwss —w ol 505 51 gl (10)

syd o el (e, S 5 b Sl tryptamin/5-HT

1€ 115 g sl3)d / Cullia g Cuny 8)93 / oBws)5 S}y eole alGils alc alas


http://dx.doi.org/10.61186/sjku.28.2.40
http://sjku.muk.ac.ir/article-1-7320-en.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.61186/5ku.28.2.40]

KR (3bbs) S0

G F e 3 0 o= (10/8) ol a5 y5 055
Ld

b e 4 (Sl s S

23 e S 23 G5 B 3 e (Sl s S
= P 02 G V) ez 5 (o A) oo o5 52
550 S 8 o 5 D se 593 SIS
oo 53, dYF 517 mg/kg)psm «(emg/kg) J,
35355 #7507 MAKY) ¢ ,L—gx 55, «(F7 577 Ma/kQ)
ON) (e o 297 mg/kg) e

(e e g s poyki W)

ot Sl 3 ey 555 53 Dl g 05,57 aels 51 ey
ﬁj_?.:;\ﬁuuﬁg}&gﬂjpdgTul{,;j\
00 S s ST Ol e ans OLS I (I L gls
NENST RSP SRUSPOIN o 110/ (s RERW P
LEWCBPM Syl y

OLS U 5 203 5l dons O3 e pad (3o ) g
Sler Glaind adaizn 315 )5 (631 81 O ) gty DUl 5
o s i o SVe Ao, 5 8 85 5,8
Sldws 0 alS Ao )3 55 o) 3yl ge Jols O3 juae
ri."«{).\.:_if;;)ﬁ«_!@ﬁ&;); Az g 5 O3 s p
230 5w GO e SIS S e S50
(YF) 4 5513 5ol spsm 5 S alds T b

Sl e la 0257 s 5 @M Gl e shite
JW@”(JMQ“MN“@HW”W
A5 (M8 25 O e b o5Me (S Slalllas bl
Skl 555 o sele e gl ede] Caws 4 pislia
5 g e o Gl el ] e 03 8 s
PL L e ol fpmms i 8§ Kila oy 8 o sl
Total Withdrawal ) s —zs (8 i S5l
oo o=l b plha (YVY9) La L;Jufrl_: (Score
L 53 gy ool N azp S0 F 5y s ,556
Wl & a5 T Hlas 50 WS SLSLET (Y

3 Sl sy ol (6l 5 Oldas (S5 ke
0393 Jsb ts S oo by SLST Hlde o T
Lo 5550 Sl VY SO,U 5 el VY sy,
led 5 m«;ﬁr__m a5 YV 550 5 4l Ol s
S 5 G ol ARELST sl iy 5 Wasles
ol 435 0 Olen (S e o1 35
(¥4 V99 16,les)

1l 0y 8

Jls a8 GUinos 8 Jler 4 ol 5 sba Sl
e 25 o b g 0 8 a5 U S 0 S
Ll

Ll ey ) Do Gl Lt S e 8
GBI 1 oy 2ol U 6 5las (b e s dsl g 05,5
L ol OLS U 1 i oy 555 03 0 0 4 Sl s
0 b e 3 e B gy (Mo 5 L> ST 3L )
AYF)

S e Y 593 (5la 5 b e 4 sl 93 05,5 -
33093 0 n Ay (Sels SN 3I oy TCB ¢ 8518
0ds ;S golamsl S ST OLS IS iy (o8 oy
s |15 Gy 5 Oy smeas |, (TCB-2) 5-HT2A
(b e O3 e pdab sk o S3e 5 (Y0) W ST 3L s
A gy

oS oa Y70 555 L ()l 5 b o 4y sl p g 03 5 -
33003 0 oy (Soals G 5| g TCB o S0k,
05 S polazt] S ST OLS I I iy (oS oy
Slie |55 Gy 5 Oy sean |, (TCB-2) 5-HT2A
IR e D s pdiB oyl (Dl 5 Ls ST 3L
019) 1

HEPPIE

3015 &8l S anl IS 55 ds OLS I b e i 5
S 55 S a5l TCB-2ems 815 01l ¢ i

Doy 4l DS 5 alS LUl (o)l 5 el sy

1€ 115 g sl3)d /7 Cullia g Cuny 8)93 / olws)5 S}y egle alGkils ole alas


http://dx.doi.org/10.61186/sjku.28.2.40
http://sjku.muk.ac.ir/article-1-7320-en.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.61186/5ku.28.2.40]

IESSINC LTIV BV S 'S

eSS e S e T 553 Lsoled e 4 il
O 40 il g 03 8 4 e (5415 gme ! 31 TCB-2
AP</00) ws odalin -l b g les

O e o1l I 5 a3 Ol sl TCB-2 31
"o s

Sl 358 e odaline CadY i 55 a8 bolen
Syl 35m g Laog, S s dor s 3 OGS sldas 53 (5405 s
23 a5 3 Ol sluas (FMYV)=A/AVY ¢ P<:/+4Y)
L ol 03 8 5 ol b (oless b o 4 alsy slaes S
53 (xe Gl TCB2 0 S5 0 8 s vio¥ 550
(P70 P<u/eey) iisls olis J x5 05 8 U 4wl
Eel TCB-2 ¢ S kS 1 ¢, 8 (e Y10 555 L e
Y s awlie ja a3 Ol sluw tals

(P /i) s § oSS e 8 e

O e ol I A6 WS SLSLE sl , TCB-2
"o s

33 3 ma sl S 515 Ol gLl o 5 4 2
¢ P<e/oN)syls a5 Loy, 8 o oS LA
sty 09,8 oS das o Ol Y S (F(FYV)=5/4A
TCB- 5,48 1 0 8 e Y0 553 L )l o
s 09,8 5 U RS 05 8 4 Lo lagae 21312
AP</0)as sdalie o b (ke b 50

S sl 1S5 sl 5y sla 4SS slas , TCB-2
Iage e fad 5l (AU
)}6)‘)@#@}@63‘3&&6}LATW5 4 0
slaws s FOrav)=p/8r ¢ P<e/von) v slaasiS
o= FOOVI=AFS ¢ P<o/o oL 5 ciis eSS
ajjj/c\_{.\_k.ﬁv_nbu.} QJ‘—VJQ .J)‘:J_}q-) Lhajjf
05 S 1 08 e VIO 5531 s5les b o 4 il g

05,5 0 S o 25 03 yl3 ine 151 TCB-2

Dl esls Lo g4 e

~ 9 8 el S 0saST L Laasl a5 035 (o
L Lo it SIS 5 el 5 4 325 ok g 2 3 3
Cblae g 4 b oSG ailyls IUT (obT is, 3 eslizul
Laos S o oMl puans g TUKRY 0 505T s 51 0T
035t 513 gnn o Ol o P >/00 a3 8 oLz
b4 S L s Sl

sl

O pan ok ) 26055 seals laas , TCB-2
"os

65 5 AU 0 Sl ke awlie Il Llsga o
0Lis 528 05 8 b anglin 3 TCB-2 b 5las 05 5 5o
Laos S o sl sme oalis )b SILT .ol ods osls
SialS as s (FOOYV)=A/AY ¢ P<e/evd)sls olss
5 ol L ol b e als Loy, S 53 05
s S 05,8 5 i TCB-2 L (s5lass slaes S
LTCB-2 Loits Jles oy o & awsl g 05,5 (P<s/04Y)
2 (S ke 0js SalS e S ST 0 € LaY/0 5o
5 (P<A/00) (Ila Ly (o)l als slaes 8 L 4wl
eSS ke Y55 LTCB-2 L (gbas aals 055
P<e/41) wisls 0lis S kS

Loy e plad 3 BU b sl , TCB-2 5

23 OLS U 5y s Jss s la b sldad m )l e 5o
35 Gl ime gl (LT LT das o OLES 1) Laoy 8
¢ P<e/ee V) sl olis Lases 8 s Lo sl
331y o Sl o 2eS S 05 & (FIFYV)=IV/AN
00) Al b @)l b o 4 el (gl 09 S s i
oS ke 1Y 553k TCB-2s ks slaes 8« (P<
5534 TCB-2(5 ks slaes S 5 P<+/+ 1) o S
05,5 53 (P</eN) Wisls 0l p S5kS™ 0 p 8 s Y10

11€aP 115 g sl3)d / Cullia § Cunyy 8)93 / oBws)5 (b)) eole alGils ole alas


http://dx.doi.org/10.61186/sjku.28.2.40
http://sjku.muk.ac.ir/article-1-7320-en.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.61186/5ku.28.2.40]

LSARAIL. VI3V D

) o rn 51 3 e sl ppukis SNl ST 5Ll B S
225 (FOXVISAWVAYY ¢ P<e/ven) ias o0l
Slros ;8 53 O amn w3 g oo n OLS L
L sobagd «d P<e/00) (3l b (olad (e 4 4l s
208 kS o S A ¥ID 5 /Y GLa 53 L TCB2
S Solaa (P ) s 8 U8 05 8L anslie
¥ 5L TCB-2 o y5 s5b onodaliv lsgal ys
e 3l Sy e p ki o (e 0SS 0 8 s
b w3 05,5 L alie 53 (15 mn s be 1)

AP 70v) sl il e sus™ sl s

g o 8 5 ol b soles (b e 4y el s 03 8 oJ S
/0N) ds edalive /Y 53 55 TCB-2 L ()les b e 4
(P<

Cnd 5 e Sl 35,0 slias 7 s e Olis Y S
05,5 L anglin 55 o b (oled b o 4 sl 03 5 53
05,5 (A P<e/Y) ol Jls sime il 53 (gl yls JuS”
0SS oS e YD 555k oles e 4 il
05,5 A Sl G153 03 Ul e 2l 531 TCB-2
L olns (b s 4 asl 5 03,5 5 ( P<e/eN) g,
AP<e/400) sls olas « /¥ 545 ,5 TCB-2

ey pee JS Ll TCB-2 31

1] 5 * Kk
4 * kK
Y *xk T
A /
':) | /
s 1 /
0 —— A
Control Saline TCBO0.3 TCB 2.5
Morphine dependent
< Kk k
: 60 # * %
E
5 B 7
’:
~:5 0 - j
Control Saline TCBO0.3 TCB 25

Morphine dependent

s 393 38 TCB-2 b loyd coni (slaog 5~ 50 (514880 Ve cunlin 06590 & b 10 (pd 0 &5 Widle dwlio ) IS
[N CFFFP e o) =Y ol 351kl Sl £ Sl 5Tl Ogi 5B g SR — 0 .039 T o - T k3T
ol b oy slow nd 9o 49 A9 09 55 b dwslio JOHP< /<0 . J 55" 095 b dwslio yo *P<+/.0 9 *FP<

1€ 115 g sl3)d /7 Cullia g Cuny 8)93 / olws)5 S}y egle alGkils ole alas


http://dx.doi.org/10.61186/sjku.28.2.40
http://sjku.muk.ac.ir/article-1-7320-en.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.61186/5/ku.28.2.40 ]

. 233108 AT Ml €y

&l 35 foie
3 4
*
l) 4
3 25 o
D 2 - :
: "an
2*‘ 15 s A
¥ o o
I.I. T
05 - qae /
o
0 T gun /.
Control Saline TCBO0.3 TCB2.5
Morphine dependent
S
- 5 -

=
[3)]
1

[y
1

NN 3

5 B

Control Saline TCBO0.3 TCB 2.5
Mrphine dependent

o

o5l OLoldsl slows
o
o

s 393 98 TCB-2 b Oloyd cod (Slhog 5 1o (S14ada ¥e cualin 090 O (b 1 o &5 i pidle duwlio ¥ IS
FHPL 4[] N=Y ol 3 bl Gl E il iy C3giw B - 0D LU AR — O 4§ B OIS Slami— I . gl 3T
oIV 398 b ol slow cpd g0 4 A9 095 b dwlio yd AP o[+ 9 MP< o) S5 095 b dwlio yo *P< +/40 9

TCB-2p 5 obs” pp 5 o

:
T

Control Saline TCB 0.3 TCB 2.5
Morphine dependent

11€aP 115 g sl3)d / Cullia § Cunyy 8)93 / oBws)5 (b)) eole alGils ole alas


http://dx.doi.org/10.61186/sjku.28.2.40
http://sjku.muk.ac.ir/article-1-7320-en.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.61186/5/ku.28.2.40 ]

KV (Sbde) a0

< 100
90
80
70
60
50
40
30
20
10
0 _
Control Saline TCB 0.3 TCB 2.5
Morphine dependent

**k*k

b g Cawd IS oluss

a3 393 30 TCB-2 b uloyd oo Slaog 5 50 (S1480 ¥+ ouvalin 0598 &G b 58 (wd o &5 Wil dwslio .V IS
FIEPL o fe e} N=Y il 31kl Sl £ ko ;O Ogiw B b 9 Cawd OIS S — 0 g i) o Slowi- T o lo3T
D8NP ¢[+0 g MAPK ofe el ol b ool slowd oad yo 4 dudlg 09 55 b duglin jo HHHP< o/« 0 | 55 095 b duglio 50

TCB-2p 5 oks” 55 o /1 390 b ol slowd yd po 4y diasl9 09 5 b duslio

**%*
_ 60 H#it
_’j: 50 *kk
.y ||
N
h) 40 - > E:E: rT
3 30 I:I: /
||
3 o /
& 20 :::: /
3 0! = U
= 7
1 0 1 " 2
*9) Control Saline TCBO0.3 TCB2.5

Morphine dependent

Sy 5 18 (514480 e oulin 0798 &0 (b 10 Ul ¢Ib tawgd ol W 0 po B yan @lad Py I Jloiel dwlie P IS
FPL oo g FFFP< [ o) N=Y ol 3 slibin! (Sl £ pKilbe 5l Ogi B .Sl T amiy 395 98 TCB-2 b oboys e
ool b ol sload (gud 5o 49 419 09 57 b dwslBo H HHP< « /01 | J 57 09 5 b duylin 50

3 b Lol 53 5T Oy 5 ol ol am g 3 OIS S

O s Gla han 53 S 5 e sla (B S gl ST s ST G5 48 das e 0L adlllan ol (gloaily
Y/0 555 L 5-HT2A ous 18 S s ool 0l 3 0 oS ke /Y 53 L BHT2A s 8 sl
(8 (e Sl 3 Lol TCB2 ¢ S51S” e 8 L Sl el OLS I Gy ) S TCB-2, S ,Ls
SLSLEN 5«05 AaLS 5,050 55 b e 5 e 5 S 055 LS 25l 53 b e 5 e pad 05ls

1€ 115 g sl3)d /7 Cullia g Cuny 8)93 / olws)5 S}y egle alGkils ole alas


http://dx.doi.org/10.61186/sjku.28.2.40
http://sjku.muk.ac.ir/article-1-7320-en.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.61186/5ku.28.2.40]

e 03305 Aya3 Bl IEA

SalS E el 5-HT2A 05,8 Hlge 5 sls Olis O, 1Cen
33,5 oo ol e Sogr 0 B S S50 5
Lo g YN8 Il 3o pizie adllle s o oa (VF)
el 5-HT2A 05,5 e 457 515 0lis 01, Kes 5 Pang
G207 3 o Do Lag e &S5 sl o SVe falS

(YY) s 8 e se 53 LSS
Gy 0 Jols O W 53 b a3 e 55 (35N
las Shee 3 It 5 4y 3 OIS ¢ 25 - el
ol 5 03 e Calises sla it (F) cl 35S
S B bl i G5 pad oLs 3 (30e
030 (S o b 15l 93 (555 O3kl s Ly s
) S o a5 1) (S Sl G5 s 6 28T
AAS ) rss e o 5SS A b Ll e O s
O g dlac Slab Rl 3L b e SLSTL alad s s
S SN S a e oy S S S 055
Gla 05 5 el JralS el ok, 8 ol Hlge (FY) 345
S 03 D e pdid o SNe alST g e e sSS
4S sl ol 55 A8 Olallas glaasl (YY) 543
Glroks 8 ¢ o g o3l b e ST 1 el
o i) s S5 js 4 2u5-HT2C 45-HT2A
e (M) b oa 258 5 53 0 sLaolSS
s S1 3 eslial Ly 5-HT2A 00,8 oS o
Soslinwl Ly aST358 o pw 35 ) sl sl ol 2
Dl ol 53.(Y ) 35500 e Lo o5 ! b s
59535 ol e ST bv g 05,8 0l &K o
sl OIS 5 WS Slslasl s L3b o o/
Eol e STY/D 93 5 ol 0l S 5w (sla
05,8 i e S ld o o a5 Ol talS”
Seslizal oo o )l (6 i Sldlls 4 5L 5-HT2A
38309, 8 6 30,8 sl s ST

el adllae ) (G 5 gdome

SalS Ll s 5 sl i) slaaslSS ¢ WS
ol 0 b e 4 ataol g (Sla_f ga )3 4x g OIS

B 05,8 ST s 45 sl 0Lt aalllas ol Ko aily
TCB-2 p 5 5S 1 o5 (o Y/0 533 5l eslizul L HT2A
il 1SS I 5 g 5 il WSs SLSLA]
AU 090 Cs ST /¥ 555 5l oslinal 4 S das o
5- 05,8 &S o 45 Cmal 0T 31 (STl Sl .
Gla, g6 3l ol 355 s il EeLHT2A
ol &S5l 555 3,3 635 S6 05k 5 (YA) Ll
Sl il 580 4 ol o San .(V8) 358 o o e
il s 4 0 e O3 e il s 4 oS LSS
L (0 4y atsl g Gla g 3 353

e 5-HT2A 65,8 oS0 ot aalllan ol 3 i oa
& o0y S A n B ) b e 5 e akid
Sosliwl U Sl 5 il 4y aen ;5 5-HT2A 0,8
Mo Sl (5 S e s b s ST
S5 o gl et g 53 By s S Sy e ki
4S5 ol (3 Slalllan L sl o a8l ol s (Y4)
B-HT2A 05,8 &S0 i 5 g5 3l s sl slaots .S
Soden il 53 b e U 5las (Y0) 513 35y 2Kes
K555 55 SHT2A w8 555 e Sl 5 L
Cala 5-HT2C 05,8 Jlgo 45 S o 56 5 558 0
g (Sals 5 03,8 O 1y e 3l (A 6,
) sl oo b |y g sl

5 05,8 ST o 45 das e Ol i ol (sl 4l
Sy = 5HT2C 60,8 ¢S4 o L aslis 4,5 HT2A
DUl 50 1 Sslie s 5l se O aae alad oyl
5-HT2C ou 8 S jou S o sl | &t lojT
2315 Ol J6 51 il oS 0 e 5 (o)l Sl
Oleys Cm (sla o0 53 5 (F) (8 o 4y el Sla 25
Bl e S SN0 S (n S e 5 s o
sFletcher b g Yo VY J v joed b, iateaalls

11€aP 115 g sl3)d / Cullia § Cunyy 8)93 / oBws)5 (b)) eole alGils ole alas


http://dx.doi.org/10.61186/sjku.28.2.40
http://sjku.muk.ac.ir/article-1-7320-en.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.61186/5ku.28.2.40]

€9 (Slde) sxge

Ol (St e oBtils Jlo Cglam b oS5 o & 5 dom
35 3l ods oLl (W) YYVESF i Lo Lo ) 5- 05,8 S o 4573, (6,5 aom Ol p5 o i
Oheen Sy ol oils Sl g 250 5 616 b Il ¢ oLl cas ST 5l osliul L HT2A
G5 Sl b 5 el fas 0 sl 55 8en g ) o 55 Sl 5 e oo a1 6555 5 e
ool 08 i 5 T o Joe 4 Sii 5 i JLoS JolS 53 (gl it SNl a8 e i
a5l s e o)les 45 8 o o Lyl e 2 533 31a s 5 HT2A 00 18 o falas (sla ol
2,105 g Ll $5508 b r &S 5 sk

S1ey8 g U5

&b

1. Nafziger AN, Barkin RL. Opioid Therapy in Acute and Chronic Pain. J Clin Pharmacol.
2018;58(9):1111-22.

2. Pouletty P. Drug addictions: towards socially accepted and medically treatable diseases. Nat Rev
Drug Discov. 2002; 1(9):731-6.

3. Rothwell PE, Thomas MJ, Gewirtz JC. Distinct profiles of anxiety and dysphoria during
spontaneous withdrawal from acute morphine exposure. Neuropsychopharmacology. 2009;
34(10):2285-95.

4. Zhang G, Wu X, Zhang YM, Liu H, Jiang Q, Pang G, et al. Activation of serotonin 5-HT(2C)
receptor suppresses behavioral sensitization and naloxone-precipitated withdrawal symptoms in
morphine-dependent mice. Neuropharmacology. 2016; 101:246-54.

5. Bell J. Pharmacological maintenance treatments of opiate addiction. Br J Clin Pharmacol.
2014;77(2):253-63.

6. Dunn KE, Huhn AS, Bergeria CL, Gipson CD, Weerts EM. Non-Opioid Neurotransmitter Systems
that Contribute to the Opioid Withdrawal Syndrome: A Review of Preclinical and Human Evidence. J
Pharmacol Exp Ther. 2019;371(2):422-52.

7. Allahtavakoli M, Moloudi R, Rezvani ME, Shamsizadeh A. Effect of Morphine Withdrawal
Syndrome on Cerebral Ischemia Outcome in Rats. IIBMS. 2011; 1(48):1-8.

8.Bao G, Kang L, Li H, Li Y, PuL, Xia P, et al. Morphine and heroin differentially modulate in vivo
hippocampal LTP in opiate-dependent rat. Neuropsychopharmacology. 2007;32(8):1738-49

9. De Vries TJ, Shippenberg TS. Neural systems underlying opiate addiction. J Neurosci.
2002;22(9):3321-5.

10. Harris GC, Aston-Jones G. Augmented accumbal serotonin levels decrease the preference for a
morphine associated environment during withdrawal. Neuropsychopharmacology. 2001;24(1):75-85.

11. Muller CP, Homberg JR. The role of serotonin in drug use and addiction. Behav Brain Res . 2015
15;277:146-92.

12. Filip M, Bader M. Overview on 5-HT receptors and their role in physiology and pathology of the
central nervous system. Pharmacolo Rep. 2009;61(5):761-77.

13. Fletcher PJ, Rizos Z, Noble K, Soko AD, Silenieks LB, Le AD, et al. Effects of the 5-HT2C
receptor agonist Ro60-0175 and the 5-HT2A receptor antagonist M100907 on nicotine self-
administration and reinstatement. Neuropharmacology. 2012;62(7):2288-98.

14. Zaniewska M, McCreary AC, Wydra K, Filip M. Differential effects of serotonin (5-HT)2
receptor-targeting ligands on locomotor responses to nicotine-repeated treatment. Synapse
2010;64(7):511-9.

15. Zhang G, Stackman Jr R. The role of serotonin 5-HT2A receptors in memory and cognition. Front
Pharmacol. 2015;6:225:1-17.

1€ 115 g sl3)d /7 Cullia g Cuny 8)93 / olws)5 S}y egle alGkils ole alas


http://dx.doi.org/10.61186/sjku.28.2.40
http://sjku.muk.ac.ir/article-1-7320-en.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.61186/5ku.28.2.40]

- 2335 Anal il 0o

16. Kimmey BA, Ostroumov A, Dani JA. 5-HT2A receptor activation normalizes stress-induced
dysregulation of GABAergic signaling in the ventral tegmental area. Proc Natl Acad Sci U S A.
2019;116(52):27028-34.

17. Afshar S, Shahidi S, Rohani AH, Komaki A, Asl SS. The effect of NAD-299 and TCB-2 on
learning and memory, hippocampal BDNF levels and amyloid plaques in Streptozotocin-induced
memory deficits in male rats. Psychopharmacology. 2018;235(10):2809-22.

18.Shahidi S, Hashemi-Firouzi N, Afshar S, Asl SS, Komaki A. Protective Effects of 5-HT1A
Receptor Inhibition and 5-HT2A Receptor Stimulation Against Streptozotocin-Induced Apoptosis in
the Hippocampus. Malays J Med Sci. 2019;26(2):40-51.

19. Sanchez-Brualla I, Boulenguez P, Brocard C, Liabeuf S, Viallat-Lieutaud A, Navarro X, et al.
Activation of 5-HT2A receptors restores KCC2 function and reduces neuropathic pain after spinal
cord injury. Neuroscience. 2018;387:48-57.

20. Marek GJ. Behavioral evidence for mu-opioid and 5-HT2A receptor interactions. Eur J Pharmacol.
2003;474(1):77-83.

21. Pang G, Wu X, Tao X, Mao R, Liu X, Zhang YM ,et al. Blockade of Serotonin 5-HT(2A)
Receptors Suppresses Behavioral Sensitization and Naloxone-Precipitated Withdrawal Symptoms in
Morphine-Treated Mice. Front Pharmacol. 2016;7:514:1-10.

22. Li JX, Shah AP, Patel SK, Rice KC, France CP. Modification of the behavioral effects of
morphine in rats by serotonin 5-HT;A and 5-HT,A receptor agonists: antinociception, drug
discrimination, and locomotor activity. Psychopharmacology. 2013;225(4):791-801.

23. Charkhpour M, Nayebi ARM, Doustar Y, Hassanzadeh K. 8-OH-DPAT prevents morphine-
induced apoptosis in rat dorsal raphe nucleus: a possible mechanism for attenuating morphine
tolerance. Anesth Analg . 2010;111(5):1316-21.

24. Shahidi S, Hashemi-Firouzi N. The effects of a 5-HT7 receptor agonist and antagonist on
morphine withdrawal syndrome in mice. Neurosci Lett. 2014;578:27-32.

25. Gao J, Chen L, Li M. 5-HT(2A) receptors modulate dopamine D(2)-mediated maternal effects.
Pharmacol Biochem Behav. 2019;180:32-43.

26. Ghasemi F, Moradi A, Izadpanah E, Moloudi MR, Hassanzadeh K, Rahimmi A, et al. Simvastatin
prevents morphine antinociceptive tolerance and withdrawal symptoms in rats. J Formos Med Assoc.
2015;114(5):399-406.

27.Bardin L, Kim JA, Siegel S. The role of formalin-induced pain in morphine tolerance, withdrawal,
and reward. Exp Clin Psychopharmacol. 2000;8(1):61-7.

28. Abbott FV, Hong Y, Blier P. Activation of 5-HT2A receptors potentiates pain produced by
inflammatory mediators. Neuropharmacology. 1996;35(1):99-110.

29. Charkhpour M, Mohajel Naebi A. Evaluation of the role of 5-HT1A receptors in Dorsal and
Median raphe nuclei on the morphine withdrawal syndrome in rat. Pharmaceutical Sciences. 2005 (3)
73-80.

30. Wu X, Pang G, Zhang YM, Li G, Xu S, Dong L, et al. Activation of serotonin 5-HT(2C) receptor
suppresses behavioral sensitization and naloxone-precipitated withdrawal symptoms in heroin-treated
mice. Neurosci Lett. 2015;607:23-8.

31. Koob GF, Maldonado R, Stinus L. Neural substrates of opiate withdrawal. Trends Neurosci.
1992;15(5):186-91.

32.Taylor JR, Elsworth JD, Garcia EJ, Grant SJ, Roth RH, Redmond DE. Clonidine infusions into the
locus coeruleus attenuate behavioral and neurochemical changes associated with naloxone-
precipitated withdrawal. Psychopharmacology. 1988;96(1):121-34.

33. Dave KD, Harvey JA, Aloyo VJ. A novel behavioral model that discriminates between 5-HT2A
and 5-HT2C receptor activation. Pharmacol Biochem Behav . 2002;72(1-2):371-8.

11€aP 115 g sl3)d / Cullia § Cunyy 8)93 / oBws)5 (b)) eole alGils ole alas


http://dx.doi.org/10.61186/sjku.28.2.40
http://sjku.muk.ac.ir/article-1-7320-en.html
http://www.tcpdf.org

