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Abstract:

Background: Histaminergic and dopaminergic systems influence anxiety-related behavior.
Furthermore, interaction between histaminergic and dopaminergic receptors has been
demonstrated in the modulation of some behaviors in the hippocampus. In the present study,
the interaction between histaminergic and dopaminergic receptors of dorsal hippocampus in
the anxiety-related behavior has been evaluated.

Materials and Methods: This experimental study was carried out on 140 male NMRI mice.
Mice were anesthetized with intra-peritoneal injection of ketamine hydrochloride plus
xylazine and then placed in a stereotaxic apparatus. Two cannuales were placed in the CA1
region of hippocampus. All animals were allowed to recover for one week before the
beginning of the behavioral testing. The elevated plus-maze test was used to evaluate
anxiety-related behaviors. One-way analysis of variance (ANOVA) followed by LSD test
were done for the statistical analysis of the data. All experiments were conducted in
accordance with institutional guidelines for animal care and use.

Results: IntraaCA1l injection of histamine (10 pg/mouse) or apomorphine (0.1 and 0.3
png/mouse) 5 min before testing induced anxiety. IntraeCA1 injection of apomorphine (0.01
and 0.1 pg/mouse) 2 min before the effective dose of histamine (10 pg/mouse) inhibited the
anxiogenic effects of histamine.

Conclusion: It seems that both histaminergic and dopaminergic system not only play arole
in the modulation of anxiety in the dorsal hippocampus of mice but also demonstrate a
complex interaction as well.

Keywords: Apomorphine, Dorsal hippocampus, Elevated plus-maze, Histamine, Mouse

* Corresponding Author.
Email: biopiri @iauardabil.ac.ir
Tel: 0098 912 254 3585

Fax: 0098 451 772 8029 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, Summer, 2011; Vol. 15, No 2, Pages 105-113.

Please cite this article as: Ayazi E, Piri M, Banangj M, Shahin M, Zarrindast MR. Interaction between apomorphine and histaminergic
system of mouse dorsal hippocampus in the elevated plus-maze test of anxiety. Feyz 2011; 15(2): 105-13.



http://feyz.kaums.ac.ir/article-1-1160-en.html

AELe jT S 65 (i go ek CrolS gaua S5 yisolivuia alwiis § (339 ) 90 93l (LiSan 53
&5 yo Jsii slo e s jlo Ll yhoud) Cand o

0 3 ¥ *y \

s 25 Wosdema o ppals Ol o ¢ mlo s o om0 5L P!
4o
5 ool o GRS 0o b 513 ST S 1) Ol el g 5 eeliens (slapi OB 9 A
ok 1S o SHSen  aalllas ool 3 el 0 US| anlS gen 3 Ly, (B fidad w55 (Gl s glaeds S
ol 43 F 15 andlas 590 2y ol pr 5o gl bl L, At 5o fwelign 5 eeliena
S S slabse e oLt NMRI sl a0 L5T S 8 g V6 (555 (225 addllas ol 1595 9 Slgo
N oSG g2 gl sz 3 o 5 0 dd B8 2515 RIS sk el Blio 0958 o5 b ARSI
oo Sl o, Osesl s 3 J Sl oled s el 5 ady ol s 4 b s SIS 0 L el
1 ekl 50 ol ) la ), rovs sl q e JSE gl e pMe s Sl i A 035 o aiia S
P oS a S Y 5N sl b (g g p S0 5 V1) sl G55 oS sl DL adlllas (slaaidly g
N 50N sl GmuF g edms S Ol sl sl sl CAL o J5hs 4 Oga3l 31 5 4is gy ((hse
S 1 i 3l ol SIS (Bsn 2 p 85 SKen V1) it 30 593 51 IS i35 93 (rge 2 5550
Aled e

ol g 2 Sl Jadn 53 S5 felgs 5 S5 bt g 33 52 S 09D ey o0 iy 1S S AR

[ Downloaded from feyz.kaums.ac.ir on 2026-01-03 ]

15 3y 5 ek iSen p o gl o Sk Ll B A KELST K S S sy

AELLT S oS psn miliner (o 0 S SlogMen Sl iy sl g (5 g0 1T OB H1g

VHO-INY Slonis MFAY DLl oY 6 jled cuas Bl 0553 (b (ag — ol aslidad

S sladiss 5o Ol hsl Wl ol JIuKal 5 wlS gn
G b 3l At s 53 1y 353 51 alies L3 g 0
lprods 8 u i s Jleast H3 H2 H1 lnons S
coSp G oaedisd Juate glaedi 15 oal gl 5 HI sl
3 C 5l sis S asl Ll 0 Jlb o5 wdl o o
lpods 5 51 2Yb 0S15 V] 3 g0 CAMP 21531 opimen
Gl g b 53 05 g Ko oKiws 3 HL st
s lpeds 8 e 58 H2 glaodi ;8 [Y] W)ls ) g~
Ol sl LT Bus Jlad 45wl o s G oa odips
3 035 s gum 5l H3 (slaeds ;8 [¥] 554 s CAMP W 5
et [E] AS o o B 1) el ol o cS L
550 H3 sl slaoss ;8 55, = 1L usliens
oS A Jlad 0] was e I 56 Cou 1) aibl 5 slid
el Sl g el Shals el H3 vbis o
B S6 cou 1 gkl gyl Llg e 5 oks S melived
odas OLis S a,ls sy sdalss s O b 5 [1] aes
Al gt Al e el g3 5 S5 pealied e NS0
Slp S 45 i3 g OLE OB N 53 5y, 5 alemd ge

7 P s e 53 rolis Sl s 3 S pelna

Ve

Ao
e oladlas 55 gl el [, 3 peslied Coanl

&y ol edias UL Oldlas ST @L:J ) o eals OLES
ol Fhe 53 el 5 LI A5 Jl b s &8 ASL e
el M5 581 o P &S J s g Sl ksl L
Slalllae o -8 e ol il L, JalsS el jie s
it G5 45 As pr UL 35 a8 g0 (K54S0

Wle (65510 4 (G R0 U3 ot b vt ) g0y

1T o8zl cpsle 225t guwlids Camyj 89,5 il guolisd IS (S 9mitils '
Jloib Ol pgs 3519 ool

2ol 32y ol 31T oSkl pyle 838t (gl oy j 29 )5 ¢ p0 "
3oly ool 51T a8l pate 8aSE1> ¢ gmanlih iy j 29,5 )b sbianl ™
Jlod Ol o5

ST 0Bzl pale 838Ul ¢ gulish Gy j 29,8 < gowlish Canm j Gulaio )5
So e 321y oo lusl

Olp5 (oS jy pole alEtils (a3 2252315 «(5JglsS Lo slb 29 )8 c3biasl ®
1pguas a3kmggd (I

Jual a=ly ollusl ST o&isls S 3y, 881 g Olwe (Juws)l

<EO) VYFA- Faignagiygs <91 POFFOAD 10415

bi opiri @iauardabil .ac.ir «eSxig)ISi cany

/1771 3led Ghysdy AnG AVA/P - sciblyys Ayl


http://feyz.kaums.ac.ir/article-1-1160-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-03 ]

e S0 bt s 9 5 g0 2] S

G e plowil o g O] e oK
legdsan 5l 5,1, ds 5l Sl sl Sioxs 4l
Db 0ol cnl 53 2ol nl bl A3 sl a5 e IS5
5 OB L g &l S o (S 1ol 0l (b o g
Ol By o 53 by 5 5 ladase 5152l (6 s
Al ol B g o gsh 3 1y 55 Sdy syl bl 2l
(+) edhsin cadle JSS 4 550 Llex slols 5 war o
9D b 93 53 aS cnl Vi b w5 5L 595k sl Lol
Ayl )l e Sl a4 bl s s 595L S
Sl 5 Db 53 3 gl e Sl bsia 51 6 S S S
oS dnl ated i 5l e (Sle S gl 4 alaad 5L 5450
RS C"“5| 7o Sl b iyl s alaaly vy 4 5l ol
S G5k S 455 5 G55 029w g8 B g 0,8 on I B
534S eV Y S gy el g B e
23 A el (uBls 13 e S e 51 (g e Sle VY s
Sl it glacand ;s o510l g 45 gledds iy e
b S 03I sdalie gy sulil Ll S e oS
oS SLabs slaas (3 o 5b 655k 3,05 Olge &S Slads slaes
Sb ol 53 Ol &5 (Slj Sde (A (o0 4 595L 3015 Ol
I osdie  Ble oo diy 595k 52 Ol g &S L) ke Libe o
2 Ol by Sl 2 8 1A e b 5L 05k 4 5505
et 5 95k 5o Odile Ol Sde el 5558 (5050
3L sk 4 sy e Ol 2l ol 0k Al bl
Open 3L 595b ,s 0kb Oy Lo 5 (Open Arm Entries (%OAE)

dloes 53 o ba Ols S > CJled g Arm Times (%OAT)

A

5k ik w258 e - [ S PR
b4 e e S e ) i e e

3L a3k s Gl wp s - { i v ke e I SRR

b =50 (655l 4 30 AN+ At 95k 4 g0 Sl
oo (S

DAL edias Gl )Ly g ol Jlsline il 5l
5b b 4 s A s Jole &l il Cud ppl s ol el
S G5l o3 g Ble) s 8L 4 cemd (WOAE)
Ol g gl adlhs 5 gl sl gla,ls, o s ©0AT)
ol (6 0SS ol (gl 400

L g,ls
s g wyle God cpl 5 esliial 3,90 slag,ls
g (L oD) L& 5 3 51 4S by g o] g bt

¥ oled 10 6,55 V¥R Olsls | i aslilas

ANV Als sdge o (otr B S o (e 3 0204
Gl ST S s 0 0L 35 (S5 955 b ,6 Slallae
Iy o (5Ld 5 el s Cdr b HI sl (glaont ;5
T e e O FdlE el B bl 5l es gl Hlee
wils p gla b 5 el g (il 15T &S Sl 43 [8] X g
oy Sladllae 23 8 o Slge ralivt b PPl Sl ok
rlia Goo3 Lo 2l Gly, (Kiemly 45 Llosls 0L 55
LAt ST L e S b p s Sl iou 4 ool b
s 23 b 510 8 e 5l DT sl ss glaes S
NP AL ot 1) ot (e 3 Shese Ll g0 55 Sl
351 by sl 5 el g3 &S dias o OLES Sllllas 5 e
2 D2 ol s glpods ;S Gy b 5l b (55l
o, Dbl das o AN (ol pee s gV s
95 = oasan) L edd sl ol oSt o0 0L 35
aail 5 gy ol g oo el 1 pdyan Lo S (S el 3
Gl gt Cmaal a5 b g i b oS SO
Iy w55 K5 feelied 5 S5 5l gs Glaptenw 5 S
2009 iy el &S A5l R3S B s L gl
Lo 8 5 S o 3L 55 1) K5 eelinnr 5 S5 Al sl
2NN ad (e Oy 2y S g 53 R 53 0
23 (e 93 il e S L gl (sl allas
Sy e g3 AL K sS pg aiy CalS e

el 4 E 15 aadllan 5500 ol ol

by 95 9 3190
St pye aaSiagy 53 S o addllas cnl s
4 ARLLST So 58 sl 5l s f plx! (0111 = O14)
aJ_JA_:.QSNJ_ﬂJ‘,I_“L;M‘)'lASr)fYY—YOGﬁJE 359
ehd Jime Slides Sl g 4 Ol g s S ealizul (s g
sl Lagilasl dgb 3 dd esls I3 ige w0 uid 2 53
K oy de o 5 S35 e 55 b e el s SIS gl
a3 WYEY s bl g lns A o el Wb Bge i
Lo g 4 aidr S oy > 5l b og e of F Sl
53 ey ke 4l Jayl LTy 343 45T AS esls o)l
Lall g 595 2 OIS 205 5 6,8 ghor ) slitens ain S Jgb
23 5 o e3liiawl b K kb Ol g a s 0 Handling
390 dab 5 Lol aen cdd g 03ls I3 aU a0y S

\ov


http://feyz.kaums.ac.ir/article-1-1160-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-03 ]

bl oo 5 450

550 a3l 3 spam Ol Aeys bbbl aes o
o3l ol el U, S Bl 5L 655k 4 25,0 Ay
gty 7 Ol (55 pm Cedld Oljs copiman S 6,8
5 oSNl Do 09 S i A3 8 (6 xS a3l Olepen
sebiea s 8 cd (MEANESEM) 5,5kl las O
SN leg 8wk b IS 09 8 o o sinn DN 5525 et
03Ul LSD oS 0 5mnl 5 4,6 il oly Jubowi 25
23 s me Sl Olge 4 P<e/00 mhan 53 SN L 8
5 SPSS 55l 5 51 bl Slwlons ploil gl A 4 5 i
A3 eslizul SigmaPlot 53 05 3 sl gd )y sl 2
o plosil sla b3l o 2,05 slasles
Ny S5t iy el ged 3 i 1) e
AELLST S8 g0 0 gl s
V) ol Jslos 8 acd; Ja Ol 0 8 Sler besl cal 5o
ol lisen polhe sdiledly 055 w5 (e 2 Sy S
2 S D32 S gmoimy 5 (g 055 S0 0 0 1/0)
L3S Sl ks calS pn 51
By S5y = iy el amd 53 by seml Sl ipss bl
AELLT S8 g0 o gl s
V) ol Jslos 8 acd;y J Ol 0 8 Sler besl cal 5o
a5 DNl O a3 51 S A s 1) (e s Ko
TN ) by e ] kit s 3lRe suilandly 09,5
oty Dl 0 a3 51 b aads g 1) (e g p S5 K
s S 2l s ((mhy S g) R0 0955
By S5 iy ol en 53 s ge 1 i g e
PR S S g 50 et L5 0l Ll ol !
25 Laey S pled .2y 44 Ol 09 8 Slgzr Sisbedl ol 53
Sl s Bgps Do ) el F5e lAde Jyl dl
a3lie b (B 2 A 580 V) e 4ids 53 5l dm 5 LS
a5 (G 2 p B Sen Y N ) b ge ] s
adds gy s S Bl (R S gp) S5Re D93 e

ol Jost Ol s G Sl g ol P93 G5 3l M

Pl
85 Sas = R =S 55 el S0 u:-l‘-‘)'i
ARLLT S8 rge 0 gl s

2 G5 S 2508 patnia by bl T

S S ptdm S lS gup Al 4 preliens iliSu

b‘)&ﬂ K) dj\ﬂ

p e 23 La il plosil 51 Jmd Aol gl JRTRTINK 4
LAs o o el Ao y3 /8 S5 g 5
(CALD) iy olS gop ab 55 108 U585 1
oS G5 b s ARLLST oS e

Sspm (Ve MK cp 5ty 5 (Ver MO/KG) b S 55
S5 S gy il oBis 55 DUl Sgp g 5l day KAS
S ad b 95 et (W G) Laal, sla J ol . a5us osls
0313 )1 B o geeSy bl olel 2 Gay 5 Joee 51 YL e e
“Y iy oole oy olS s CAL 4l Sliass L
53 JHLS Osls L5 5w [YY]V=-V/6 ML=+ AP=
sladsls (Ka5 O1hs Oleww 5 eslizul b a5 55 50 Sliazses
GF B s Pl 3 o S S s s s el
0595 595V L5 0 b esls o5l Ol 4 g)ls (5 0903
Sl e B el @) sl |y (2 5l S0
238 0 ole o w05 e By Lz
13 B30 0905 57

JSLS S35 o (dls 51 oy 9015 Gau 5 )2
5ol dsb e e 84S SE5510 VG 0w ozl
WG Laaal, S5l 515 53 wop Joate 3155 wosd Ols &S &
T8 S s gyls dg S /0 J SIS a5 wekd esls Ll 3
A e 0als bl Ol 4 GauF sk oAb s GuyF &0
2545 Tl Si4 p3Y S oS L3151 (g ol gup O3k
5 S b Cal 0dd Gy 5 yls S B 45 e bl
s plowil Sl el 0 go3T plowit 51 |5 aids gy ls Gou5 (9
Il (sl 0 ds Gy 5 5015 95 4 p g Rl 53 5 el
dn A gy g edd Gu)3 oebssesl dm iS5 93 5 el
el oo Jasay DIl 03851 (s g0l Gos3) 35 GuoF
bt b

Ky o5 b AIAS g SUlg (23S 51
0935 3 e JHLS 95 4 Jols 4 (O UD so s £ 5 e
“i B Ao s Ve e B D)3 g e 03,51 O dezmer
3908 Jemn 53 (ol p ) ekl b e G ) e 23 5
e d JSIS g5 o ok esls (la i p she 0950 4 JSIS
e S S e 1 alae 550 ) Sy S s 4
b gn o3liial oSy bl 5 edd g (L pblie addliae
28 15 53 LIS 513 Jowe 5l Dbl S 51y
N ol Jolows 5 25 3550 Ol 5 Joole DM s

Z

ROEK

Yol V0 6505 VWAL Sl | b anldeas


http://feyz.kaums.ac.ir/article-1-1160-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-03 ]

e S0 bt s 9 5 g0 2] S

GI¥) s 55 5 ok s saa Ol Aoy Sals 4 sl
b Gadbk 4 sas Ao s A 5 (se  p S5 S /Y /)
Bl e sl e 5ol 5 (Ghge 0 S5 S 0N 553 )3
b 3 by gl 03 5m ol fadl sdmsllis s oyl

(Y o les bed) Mbw = *A‘S‘gg.h

40
A
£ 30 + i
= I
£ ] ¥
< 20 / kK T
i o 7
S0 _
0 -
Saline 0.01 0.1 0.3
50 - Apomorphine (ng/mouse)
B
@ 40 A
T T T
£ T ]
30 | *
3 ) 5. O
fé 20 /
QQ 10
0 =T
ine 0.01 0.1 0.3
=25 4 -
g c Apomorphine (ng/mouse)
0
N ]
£ 20 E )
3 T
= 15 1
2 7 7 Z
2
8 10+
o)
g 51
3,01
Sdline 0.01 0.1 0.3

Apomorphine (ng/mouse)
ol en el & b sl (S5 05 Giop A=Y esled Jls el
33k sl w255 Lend L a3k s el ko Sa) xSy
05,5 L aslin 53 FP</e0 FFIPK 0 ol S - el

sl ol

5 $9s = iy ol pen 53 g0l ] e oyl
AL S oS e 55 b o g ok (W1 ol

G5 45 sgel patie 6 b uboly DT s

S et oS s 4l 4 s gl e 3l
S = O gmoamy Hiles S B 5o 1) ralies S50 595 DS
[F (YAX)=4/Y P<t/0 V] 5 il Jo sav= 0L Ao o
53 15 [F OAX)=AY/00 P<e/v V] 56 (s05b 4 35,5 s 5

Ales S Bl algs 4, ww«s@})flgwlb

¥ oled 10 6,55 V¥R Olsls | i aslilas

o [F OA)=a/0 P<v/eV] 50 605l 1o sav 0b) Aoy
oalS 15 [F OAX)=VV/YY P00V ] 56 Gk & 55,5 Ao
3,0 Gl a1 Ol g =S o el (59, p Lol cesls
ol as!l sdzas OLS @L‘&a ol [F (A= /A0 P>4/00]
315 QLS LD Jake 09051 oMoty A3l oyl O3 58
29,9 =2 9 5 ask oo Heam Ol A, Jals &S
Nagnn 55Ul 51 (e p 805 V) 593 53 5k a5k

.\ o ylods bed) 50 ~*

40 -
A
g T
30 A
= ! I :
£
< 20 {
* k%
T
N 10 -
0 -
Saline 25 5 10
50 - Histamine (ug/mouse)
g} B
= 40 | T
o] 1 TS
RIS 1
RS
30 4 KRR
€ RS
= S
< 20 R "
g ogeseseses
RRSRIIRS
RSI5S,
| ogeseseses
L 10 RRIRERK
S RIS
0358R
0 RRRRKS
= 5 Saline 25 5 10
istamine (ug/mouse)
c Hist /
m
20 -
% T 1 T
1
= 15 { 1
2
>
g 10 A
5 .|
g 0 Saline 25 5 10
S )

Histamine (ung/mouse)
iy ol e ab el (g5re 0903 GoF A1) eoled s ged
Sl 55l gl 4 s Lens GL sl L3 s Lo G

il b 03 8 L anlia 53 FFIP< e L0l S

Ny 535 gt iy oS gt 3 o seml Sl ipss il
PERLT Se S g o ol !
23V G5 45 350 et 45 b Sy ity ST
N3 Dy gty iy olS gp 4ol 4y 5 g0 ] il
3 [F OAXI=V AL P<e/v V] 5 605k 53 s Oy Ao
Sals 1y [F (AX)=UYY P<e/o V] 50 ok & 3555 oo
3,005 syls rme 51 Ol S cdlad (5, p bl cdas e
0L LSD ks 09051 s g¥sas [F (YAX)=V/V0 P>1/00]

144


http://feyz.kaums.ac.ir/article-1-1160-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-03 ]

25 9 5k a3k 5o e Ol Aess 5Ll e O o
SalS AR5l S S slaies 53 1 5h a5k 4 3a0s
b o K S S o c IS g5 ARl Da e e
S i ol g 4 U ) eliees O3 g o) ! 51 (S
Lo (S andllas b guen andllas cpl )3 ool Cowsiy gulis sl
sy «b 8 o, ee hole board oKws i ssliwl b 45wl
FALS ol bt GoyF 45 5 0303 0L addllas cpl gl
Sz S glp i > sl L 5 6l F o 5L
Ken 3 5he S5 bt 0555 VW] 255 0 AR LT
3 e 3l remmy it g 438 cline duberomammillaris
ool V]l o (23 e |) S son der 51 gl
= Jlasl H3 s H2 H1 slaesi 18 3 b 511, 555 o 31
23 oeabiemd Cmel ods OLES a3 S el Sladllas 5 03 90
Slllae (Fp dises Ol VO] Libi o 2l Rl 1) wn)
3 IABAT (535 o sy sy bt Gay 5 85 M3 OLE
s e e 53 Sl (W sl lS s oS i
S Sl o I nen 38 0 @l JS5 gl
g HL ool slaoi 15 cobaisl e 5T Gy 5
e Dbl s os g, S 53 Ul &S L)
A5 S sl ol das 2alS 1 I8 e LU/ by,
o3ls OLiS K5 b 5 [VI-VA] ddl e malied (g1l !
s Kgd o ol sl Wl Bl 45 e il &S Sl 0l
ol ) K5 pelier 09, 8 5 pelieer e, A8
aomslag s cplisls b Ol kol As slag)ls O pae 5 esls
orliemsn TUMNOVEY o s (555 o S 5T) 03 e 9
SRS |y AL S S g s 2l e s e 5o
JLs das o OLES a5 gla s 158 81 O, 18] deas e
N RO - OVIIEEVPPIE N, ERTSIR IR
FNE V] s SRl fals col K plins ST
GilS g 4l 53 elies dns 0 OLAS &S 3503 392y 5
[Yr]asb e gl sl Ao SIS Lls al e e Sy
b e O pon (A el 5 1) 355 T el
(et lS geop 45 el e 03l DL e or et s
tuberomammillaris aw—s 31 1, &3 jmebiea sla s,y
S0 = &) NS O S sy cpl g s ged L)
a5 505 Db 51l el g (L0 55
SO, Gk 5l el b S g KilE 0 K5 fralinnn
o ) GalS s a0, 3 Shes ip g 42U S5 S
oWl S S8 SULIE pede . [N ] wes 15 G

b‘)u;aA K) LS)Q'

Sl = 1 Ol S o Cdld (69, 5 Ll s o )58
o=l edmas OLid i cnl [F (YAX) SV/0A P>e/e0] 5l
L odd el Ol ol jlge a0 556 by 50T 45 ASL o cllas
ol a8 3l Bl LD Juss 0051 e et .ol ppalinnsa
Sk @ 29,0 23 Gl g 5L a5k p s e Ob) e s
(G 0B Sen Y N /) gl s 5k

(¥ oyles Sl g0d) il o ls smn (55T

8

Histamine (10 pg/mouse)

A . * kK

:

W
o

— ok

&

%

0o
e
023!
*

%
05!
<
%!

N}
o

‘
XX
dolels!
585%
SRS

toode!

XS
KR
otole et

00
S

%S
8
o
R
%S
QLY

9%0pen ArmTime
HH

,_.
o
‘

XX
RIS
todole!
totete
todede!
558

e
o
2K

0%
0

%
%
%
o
5

%
X
X
X2

Sdine 0.01 0.1 0.3
50 - Apomorphine (ng/mouse)

B * kK
40 1 * k%
T * kK

30 1

%6Open Arm Enteries
N}
o
HH

=
o

o

Saline 0.01 0.1 0.3
Apomorphine (ug/mouse)

N
a

N
o

N
a
=
X

o:::

Ly
%
03¢}

"
X
-
%%
s
KK

X
XX

XX
QRS
todole!
KK

o205
5%

%
%
%

00
5%

[y
o

XX
%6
%5

%
0

T
RS
KKK
KL
b
0

o
,
0
58
002!
%%
tole!
5%

X2
X2

RSXK

S
R3S
RIS

Saline 0.01 0.1 0.3
Apomorphine (ug/mouse)

Locomotor activity (counts/Srin)

o

\-;'“Lg}?:““-:?u“-ig):’t)jﬂﬁié}"“’&')JJJ Gy A=Y a5kl Sl ges
Lo b a3k Lo sl Ao S g el gl 3 Sy
TP 0 FEEP ey Ol S b 5L 53k @ 2

.,\..Zrl.:w VV:ALL.%A /U:JLA éjjf L: M.i\ia BL

Son
35 b sl 5 bt iSed ol axlls s
megdea 5l 5l eslitl b gl el 58, 4 55 (A S g
JS—b Sledhsany 5l .08 8 I3 gy 2550 o JSE )
Iy iy g 1 0t b pdy slael&is 51 (S i
o Ol e OF 31 3Ll b 4 (il o OB X g 55 ol !
o=l LS o Lyl shs3 ksl 15 ol sl o

i il gep 4B 4 peliann G, 45 des e OLES Jhags

Yol V0 6505 VWAL Sl | b anldeas


http://feyz.kaums.ac.ir/article-1-1160-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-03 ]

e S0 bt s 9 5 g0 2] S

Gl g 53 gl ol HL, e 53 bssal b alins
o3 DL alllan el 53 bo gl 28 8 513 () 3050 (S
5 AL i oS e & sl GuF S
b s Sl ol LB gl e Dok (Kiles gy (palia
Sl gy b el Slea XS o (6 S s sl
et B J5 2950 Dt (B Lol ol s n ]
Sl sl J1 03908 i ol 0008 o0 5oy 5 bt b
S35 s S g 0din0LE Bl ol 20 8 0 (el
S el aer 53 RSl ) e s esliend g b
(e 33 ) SRen 5 (M Sl Sl S s Adl e
odd pasele & ged Ol gea ] odd 6dls OLES (g W8, 4w o
LAl b gol B (555 2 oge sl b edd dW ol oS
L odd oo A5 il s Sl 5 03908 S il b o
Soly 85 ol 0k IS en V4] 53 el
Sl S G b melesd GauF b el S Sy,
DL inlsss slaods o8 slacas ST L les i b cpsiom
(e 33 ol Blie 31 o fiSen p nl o 0] 55 8 e e
ool 45 U o OLE 35 0 Sl B o KUK p
b B eliae p s U 514 15 (S05 el 55 e il 0
T P ORI R T RO PRURI Ly
GolwalT el 45 dias o OLE 35 S5 955l ,l Sl
sl e e 15 p e 51 sd3 4513 5 a5 31 el
H1 poslimmr slpousi 1S sl ST 45 J= 5[]
Gk ol 31 5 0505 5len 1y gl (8L 31 el g 3l
LSl on aaBly opl g op falh 93 e O Sl sl
L sl andllan ol 5 ol oz ul o diS a5 (g 50
ol Ly lasd Ghay 45 sl Al 0nl SOLy 15 0 oS
2 oo sl GmoF g esls LS 1y el s Gala, Ol
dalyan by odd Gus P peeliess F10Mes (Jgoms slajgs

Hled o (B S5 g slaply JWS| oy 4E

S5 domi
oMe oS dims oo OLE adlllas cpl )3 ool Camsey
L gl et S, il 5o falinsn 5 (Foly 55 e 4]
ORSan o S Sy s 5 U Cow Ay clS g o
39 Lo 45 Gl Fam 1,15 3 5 s 93 0l 0ok
b S b & O GuF pbosen] 255 Do 1) s
b o Wl Ol el g ol (il S 3l cpalinns

sds odalie Gl ool e 68 Jlaml 4 23550 palit

¥ oled 10 6,55 V¥R Olsls | i aslilas

erbimp (5lpo0ds xS (55 p A1 ealiema 45 dias e OLES
Ll g i Galay Sl 5 cile als daulse 5 H3
@ Gilasl s V] des 3 80 o 1) ol el (sla s,
5 DL slaes 18 polait b s ST b so sl 3205 S
28 2l el S5 G55 g iy oS s 4 (Gslss D2
G0y 45 s e L addlls oplys b gl 3 S 15 ) p
Ol dmp s Jals Col oy culS g 4l o wj,y‘ﬁi
2959 Aoy S35 g S Oads e 5L 95k H3 ) g
Sl @l ol 2K 51 Ol S Sl 5 5h 65k
2 Ml ady ol s 53 by se sl (glil sl S
Pl g8 FIF 35 et Sllllas Sl (S b S sl
R0 ;S s ST Wy ed s a5 by 30901 (150 o]
il Bl by 651 DL ok 18 s ST Ll et 140 (D2
iy Sllllan pman [YFYY] 5,005 by 50T b ok oLl
23 SIS om0 ol Sl Ol 48 dias e OLES
Aol e Rl e g 3l e ful Sl ey b 5 m
15 oS 5SS b S fel s 50, 8 [YE]
R B e s
S s 4 el 0dd aseioe [Y0] U o b3 oas
Al B, Wl o ity elS ged U5 2l ss a3
b 11, s SIS peebss YV waas 15 L5h cow |
S DL o8 slaosi f8 blei o ool il g3 0ki 1S 55 53
S D2 05,5 slnoisi ,f 5035 D5 5 D1 slaois S ol
Ol wlallias [YA] 43t e D4 5 D3 D2 laoks 8 ol
=5 ol 55 D2 3 D1 sl s slred ;S 45w
s el O jasele s gy b (Y] L5l S8 Ol s
Sldllas (ol fasl anl 55 ol gs slaeki xS 5 s
FIF ol s 1) g2lte S ST 0 plonil (5,8
el Ol ksl 5 ksl s O 514 16 S e Kles gl
Alodd 5158 el 93 (S ST 5 s ST (5l 5 5
o LIS sl 2550 5 0dd sdalie el SN
233013 GmnF Jmee 5 9015 593 53 DB amS ol O 50
g5 9 8y 4 Ola g wle Jolse Ll iz p S e
a5 Lol s 5l 5 1, ekd eslitul Ol bl cus
b5l S mbss slaio g i ealS g oS
Cop 5 ) S5 el sln 559,55 o5 g’:—"“g‘
o) Kms g3 g 3,0 e cblya tUDErOomMammillaris
sl S, 5 ol gen bl Codled Al F 0 Laiso,s

JEC-CC OIS || PV B R (7 NN J g { I

'\


http://feyz.kaums.ac.ir/article-1-1160-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-03 ]

aalal 53 adlin ol OBty 95 45 (23 5 eolinwl iy oS g

UJJSQAJ._J. &.ﬂ‘;i.ll:'uél_q‘ C)J._..ijg.&‘” 6‘}3 J‘AJ}} Cﬁ'

sl 15 OF plosil AeaS odoms

@‘é)u@ 9 }S,;‘.S
S5 955l 058 WRELST ol 51 sy
ol G ol ploml 53 15 b &S Olg (S p ke oKl

.:J;‘;ﬂﬁ;{‘gﬁ.\ﬁ g-\.'»hb}a.'»

References:

[1] Leurs R, Traffort E, Arrang JM, Tardivel-
Lacombe J, Ruat M,Schwartz JC. Guinea pig
histamine H1 receptor. |l. Stable expression in
Chinese hamster ovary cells reveals the interaction
with three major signal transduction pathways. J
Neurochem 1994; 62(2): 519-27.

[2] Brown RE, Stevens DR, Haas HL. The
physiology of brain histamine. Prog Neurobiol
2001; 63(6): 637-72.

[3] Traiffort E, Vizuete ML, Tardivel-Lacombe J,
Souil E, Schwartz JC,Ruat M. The guinea pig
histamine H2 receptor: gene cloning, tissue
expression and chromosomal localization of its
human counterpart. Biochem Biophys Res
Commun 1995; 211(2): 570-7.

[4] Arrang M, Garbarg M, Schwartz JC. Auto-
inhibition of brain histamine release mediated by a
novel class (H3) of histamine receptor. Nature
1983; 302(5911): 832-7.

[5] Rizk A, Curley J, Robertson J,Raber J. Anxiety
and cognition in histamine H3 receptor-/- mice. Eur
J Neurosci 2004; 19(7): 1992-6.

[6] Imaizumi M,Onodera K. The behavioral and
biochemical effects of thioperamide, a histamine
H3-receptor antagonist, in a light/dark test
measuring anxiety in mice. Life Sci 1993; 53(22):
1675-83.

[7] Boix F, Sandor P, Nogueira PJ, Huston
JP,Schwarting RK. Relationship between dopamine
release in nucleus accumbens and place preference
induced by substance P injected into the nucleus
basalis magnocellularis region. Neuroscience 1995;
64(4): 1045-55.

[8] De Souza Silva MA, Mattern C, Hacker R,
Nogueira PJ, Huston JP, Schwarting RK. Intranasal
administration of the dopaminergic agonists L-
DOPA, amphetamine, and cocaine increases
dopamine activity in the neostriatum: a micro-
dialysis study in the rat. J Neurochem 1997; 68(1):
233-9.

[9] Suzuki T, Mori T, Tsuji M, Nomura M, Misawa
M, Onodera K. Evaluation of the histamine H1-

VY

b‘)&ﬂ K) djlﬂ

Foskw S lsa (il o ralid B g ebgs Sl alS
o=l 5 edd el s e, Sl Sl el sl )5
P\ b e ST G155 a5 ety 93 s
Ll o Bl cpl mmen 35 8 5 (00 mT) els
bt 1300 Sl SIS 51 sy 45 asl s opl SO
b ogdipe S oBle ol g s ady CalS g o
2 Frlad Bl gl gt B s ol S e
5 LS ST 51 dmly s 53 ol e S0 355
23 bt ol en el gs ola ) slacas S

antagonist-induced place preference in rats. Jpn J
Pharmacol 1999; 81(4): 332-8.

[10] Goldsmith SK, Joyce JN. Dopamine D2
receptor expression in hippocampus and para
hippocampal cortex of rat, cat, and human in
relation to tyrosine hydroxylase-immunoreactive
fibers. Hippocampus 1994; 4(3): 354-73.

[11] Hedly DJMeador-Woodruff JH. Dopamine
receptor gene expression in hippocampus is
differentialy regulated by the NMDA receptor
antagonist MK-801. Eur J Pharmacol 1996; 306(1-
3): 257-64.

[12] Paxinos G, Franklin KBJ. The Mouse Brain in
Stereotaxic Coordinates. 2™ ed. Academic Press.
2001.

[13] Zarrindast MR, Nasehi M, Piri M,Bina P.
Anxiety-like behavior induced by histaminergic
agents can be prevented by cannabinoidergic
WINS55, 212-2 injected into the dorsal hippocampus
in mice. Pharmacol Biochem Behav 2010; 94(3):
387-96.

[14] Frisch C, Hasenohrl RU, Krauth J, Huston JP.
Anxiolytic-like behavior &fter lesion of the
tuberomammillary nucleus E2-region. Exp Brain
Res 1998; 119(2): 260-4.

[15] Yuzurihara M, Ikarashi Y, Ishige A, Sasaki H,
Kuribara H,Maruyama Y . Effects of drugs acting as
histamine releasers or histamine receptor blockers
on an experimental anxiety model in mice
Pharmacol Biochem Behav 2000; 67(1): 145-50.
[16] Rostami P, Hajizadeh-Moghaddam A,
Zarrindast MR. The effects of histaminergic agents
in the ventral hippocampus of rats in the plus-maze
test of anxiety-like behaviours. Physiol Behav
2006; 87(5): 891-6.

[17] Zarrindast MR, Moghadam AH, Rostami
P,Roohbakhsh A. The effects of histaminergic
agents in the central amygdala of rats in the
elevated plusmaze test of anxiety. Behav
Pharmacol 2005; 16(8): 643-9.

[18] Zarrindast MR, Rostami P, Zarel M,
Roohbakhsh A. Intracerebroventricular effects of
histaminergic  agents on  morphine-induced

Yol V0 6505 VWAL Sl | b anldeas


http://feyz.kaums.ac.ir/article-1-1160-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-03 ]

o 3 el @ 5 by 30 ] KA

anxiolysis in the elevated plus-maze in rats. Basic
Clin Pharmacol Toxicol 2005; 97(5): 276-81.

[19] Yamatodani A, Fukuda H, Wada H, Iwaeda T,
Watanabe T. High performance liquid chromate-
graphic determination of plasma and brain
histamine without previous purification of
biological samples: cation-exchange chromate-
graphy coupled with post-column derivatization
fluorometry. J Chromatogr 1985; 344: 115-23.

[20] Zarrindast MR, Torabi M, Rostami P, Fazli-
Tabaei S. The effects of histaminergic agents in the
dorsal hippocampus of rats in the elevated plus-
maze test of anxiety. Pharmacol Biochem Behav
2006; 85(3): 500-6.

[21] Greene RW,Haas HL. Effects of histamine on
dentate granule cells in vitro. Neuroscience 1990;
34(2): 299-303.

[22] Tseng KY, O'Donnell P. Dopamine-glutamate
interactions  controlling  prefrontal  cortical
pyramidal cell excitability involves multiple
signaling mechanisms. J Neurosci 2004; 24(22):
5131.

[23] Del Arco A, Mora F. Prefrontal cortex-nucleus
accumbens interaction: in vivo modulation by
dopamine and glutamate in the prefrontal cortex.
Pharmacol Biochem Behav 2008; 90(2): 226-35.
[24] Goldstein LE, Rasmusson AM, Bunney BS,
Roth RH. Role of the amygdala in the coordination
of behavioral, neuroendocrine, and prefronta
cortical  monoamine responses to psychological
stressin the rat. J Neurosci 1996; 16(15): 4787-98.
[25] Wittmann BC, Schott BH, Guderian S, Frey

¥ oled 10 6,55 V¥R Olsls | i aslilas

JU, Heinze HJ, Duzed E. Reward-related FMRI
activation of dopaminergic midbrain is associated
with enhanced hippocampus-dependent long-term
memory formation. Neuron 2005; 45(3): 459-67.
[26] Adriani W, Felici A, Sargolini F, Roullet P,
Usiello A, Oliverio A, et al. N-methyl-D-aspartate
and dopamine receptor involvement in the
modulation of locomotor activity and memory
processes. Exper Brain Res 1998; 123(1): 52-9.
[27] Puglisi-Allegra S, Imperato A, Angelucci L,
Cabib S. Acute stress induces time-dependent
responses in dopamine mesolimbic system. Brain
Res 1991; 554(1-2): 217-22.

[28] Sealfon SC, Olanow CW. Dopamine receptors:
from structure to behavior. Trends Neurosci 2000;
23(10 Suppl): S34-40.

[29] Zarrindast MR, Khalilzadeh A, Malek-
mohammadi N, Fazli-Tabaei S. Influence of
morphine- or apomorphine-induced sensitization on
histamine state-dependent learning in the step-down
passive avoidance test. Behav Brain Res 2006;
171(1): 50-5.

[30] Zarrindast MR, Moghimi M, Rostami P,
Rezayof A. Histaminergic receptors of media
septum and conditioned place preference: D1
dopamine receptor mechanism. Brain Res 2006;
1109(1): 108-16.

[31] Prast H, Heistracher M, Philippu A.
Modulation by dopamine receptors of the histamine
release in the rat hypothaamus. Naunyn
Schmiedebergs Arch Pharmacol 1993; 347(3):
301-5.

VY


http://feyz.kaums.ac.ir/article-1-1160-en.html
http://www.tcpdf.org

