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Abstract. Septohippocampal system plays an important role in regulating fear and anxiety behaviors. In this study, the
effects of histamine injected into the dorsal hippocampus and opioidergic agents into medial septum on the anxiety-like
behaviors in rats were analyzed, using the Elevated Plus-Maze (EPM) test. Injection of 1 and 5 pg/rat histamine into
dorsal hippocampus had no effect on anxiety-like behavior, while injection of 10 pg/rat histamine increased the perce-
ntage of open arm time (%OAT) and open arm entry (%OAE), which indicated the anxiolytic effects of histamine. Mi-
croinjection of morphine, p-opioid receptor agonist, into the medial septum (lpg/rat) increased the (%OAT) and
(%OAE). Doses of 0.25, 0.5 pg/rat morphine had no effect on anxiety. Co-administration of histamine ineffective dose
(1pg/rat) to the dorsal hippocampus and ineffective dose of morphine (0.25pg/rat) to the medial septum increased the
(%OAT) and (%OAE). Subsequently, injection of different doses of naloxone (1, 2, 4 pg/rat), as an opioid receptor an-
tagonist, into the medial septum in the presence and absence of an effective dose of histamine (10 pg/rat) in the dorsal
hippocampus, was studied. Injection of naloxone (4 pg/rat) into medial septum decreased the (%OAT) and (%OAE),
but did not alter the locomotor activity, which indicated the anxiogenic effects of naloxone. Simultaneous injection of
histamine (10 pg/rat) into dorsal hippocampus with doses of naloxone (1, 2, 4 pg/rat) into the medial septum, indicate
anxiolytic effects and increased %OAT and %OAE in Elevated Plus Maze, although when the dose of naloxone was
4ug/rat, this effect was less observed. The results indicate that hippocampus histaminergic system interact with medial
septum opioidergic system and the interaction of these systems modulates anxiety behavior.
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Fig. 1. Schematic figures of slices of rat brain indicating the relative positions of injections in medial septum.
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Fig. 2. Schematic figures of slices of rat brain indicating the positions of injections sites in dorsal hippocampus.

6 el Calibes glajldie 3,5 1 saasolis ¥ S
Slayltie ol ol lslas glals, o b owlS s
G5 i ol s 4 (1, 5, 10 pg/rat) uebues Calises
10 pgirat Sldie o sl ol 4 be, ANOVA
F(3,20)= 5597, ] %0AT 5 % el ubus
ol %0AE , [F(3,20)= 10.74, p<0.001] , [p<0.001
[F(3.20)= 1.91, S~ b ;5 G ud Js ol
10 ,luas das o 0Lz Post hoe Jss . ais sualis p>0.05]
Sl 311, %0AE 5 %0AT (65,L &) soa msliens pg/rat

2ol IV bl olsiol sl 1 aST das

6 b 53 ANOVA .05 F 15 oslinul 5590 by g0 5 polions
m4y A 03lind QLS U 5 elieed ST 0n b5 Gl
&'y (Tukey 0 5e5T) Post-hoc s ¢ jlstas F-value JLs
Sslis 238 plonit SPSS i3l 5 51 eslizal b Lacy 8 iy lin
ST a bl 51 eSS n 5o alesT glaey S o p<0.05 L
Sigma Plot i3l 5 51 eslizal b lajlssei ks (il Sl e

Pl
Ol adl 3 Cpmoliod ol g (3958 3935 S



194/14¥ Kolivandzadeh et al. Histaminergic and opioidergic systems in anxiety

Js s o5 [F(3,20)= 2.48, p>0.05] S ~ oIl
p s 4 QLS JU Jlie ol Gy o7 das e OLES Post hoc
S as o alS 1 %O0AE s %O0AT 5,L &) sen Sle
opl Cly S panyls SIS OLST I 15 Olksl ST
10 J30 Jlie 55 eelied o8 580955 Gy J1 s ged
OLS U Calises ,i5lie g0 52955 Olejer Gio5 s pg/rat
EPM 03057 55 ol bl b b5 o sla L 2 1,2,4 ppg/rat
bt polie [EST0s S STOL &by ANOVA Lol
Ll (B 5 56) uslien 5o Hldae 5 (A 876) OLS LU
%OAT 153 53 (65,b Dl i 5430 4 ,bys ANOVA
Sis @ ,bgs ANOVA . Cul plsjol ksl I 5l S o

16 0L (LOC) (o5 > cdls s %O0AE sla sl s

%OAT: [Factor A: F(3,48)= 6.86, p<0.01], [Factor
B: F(1,48)= 82.26, p<0.001], [Factor (A*B):
F(3,48)=1.14, p>0.05].
%OAE: [Factor A: F(3,48)=4.38, p<0.001], [Factor
B: F(1,48)= 23.03, p<0.001], [Factor (A*B):
F(3,48)=0.30, p>0.05].
LOC: [Factor A: F(3,48)= 2.64, p>0.05], [Factor B:
F(1,48)= 0.10, p>0.05 ], [Factor (A*B): F(3,48)=
0.67, p>0.05].

0535 Vb Jie Gy dase Ol Post hoc Lles
Sl sl 10w 8 Lol Ay al e 4 s
S sl Ol @ beS ANOVA  lsgas opl 53 opiomen

5 S pip 4 OLS U 085 Sa ¥ e Gy5 S on
AR Lol (2 Cal e 4 lis 255 S0 Vel
- s3> el s [F(3,20)= 3.51, p<0.05] %OAT
olis odaline @fﬁ \;:de 9 %O0AE BE) 6)‘9@*‘ ey "y
35 Y00AT Hls gae [2alS suasolis Post hoc Julss .ol
S Sl st 93 OLSJB e sl oS ol ) 51 S

CM‘ a:;J.:-\:J ‘) wﬁtw:.& &‘:) &.J‘;k-ﬂ‘

&

—
y&@le&gwﬂg«ﬁvgwww
s 23015 (s 2B Ol e alaz 51 Calies (sla )3
23 &S o sl e Calibee 5 4 Sl 5 gl iS5
= Aol hsl 5 ey by A s 18 ol 28 Jes
S35 Sladss 5 dwsty G b 53 51 GalS gon 3,108

Shlll 1 S50l § o) el b s e g 0ol30isdsS

Slhol g e ot 4 ge G207 FI
P & bose e polie Giyy Sl sdmsols B S
o Cabidee pslie .l ksl 4l gla,ls, e
eSS s 3o b Sle p s 4 (025, 0.5, 1 pg/rat)
i Eol gy 0e L pg/rat jluie 5,5 & das e Ol 6 b
%0OAE 5 [F(3,20)= 6.32, p<0.05] %OAT ,»
Clb 53 6 ed s 355 [F(3,20)= 5.23, p<0.01]
s S i sl [F(3,20)= 221, p>0.05] S ~
P S & b se 1 pg/rat jlaae 5,5 s g 0l Post hoc
S aas e L5131, %OAE 5 %OAT 65,k &y s & Sl
2015 Gl oy 53 o se 250l ksl S5Ol
S ol g 4 4 ()90 9 el B35 ST
ol 4 58y 59y 2 (Sbe Pohw 9
(1 pglrat) ubwes o polis 3oy5 Slsaasoli b Ko
P 5 (e alS sen 4 ja (025 pgfrat) oyse s
el EPM 05057 55 Ol sl b L e sla by 2 Sls
%OAT b ,ux sbas0lis @ beS, ANOVA Lo
%OAE [F(3,20) = , [F(3,20) = 45.31, p<0.001]
Sl 3 (5 gn S Joss el 3922, p<0.001]
Post |l .23 sdaliia [F(3,20)= 2.61, p>0.05] S ~
(Ipg/rat) cpobiws oslS a0, G5 45 Aas e 0l hoc
@ik Spsen 0.25pgrat) d) 0 o fmmwO3s3 305 3
et A S das e a5 1, %OAE 5 %OAT
03 WY Ol sl 2alS s by g0 5 pelies
Ol eIl 355 9 (S ol g & ol G255
4 2 4 OlPl G55 b dwlie 53 Sle po
sol 4 Sla s » (o Potw
53 b oS 50,3 GioF Al sdsoli 7 S

23l (om0, Oljer G5 s (10pg/rat) 3 e
sl b s e gla mlyl s (1,2,4pg/rat) olus I Calises
Sl comemad 513 e cpl o Caw 3 .Sl EPM 05057 5
7Pkl Gl e 4 OLS U Gl pslie 5y 5
Calzbes polie 5oy 4, beSK ANOVA Ll ous o3ls Ol
OOAT Hls sae alS sls0lis Gle pstew & OLS U
[F(3,20)= 0.06, %OAE , [F(3,20)= 4.44, p<0.05]

23 X (Jy el @Gugfrat) OT jse i s p<0.05]



X Bles F ol i pale 13 s sla il

VAR-Y - -

Nova Biologica Reperta 4 (2): 189-200 (2017)

195/140

RIS
BRI
OOt tete oottt ttetete!
OO eteto et tatetetete
OO0 teteteto ottt
oottt tetetororaru ittt
RRRRRRRRIRRRIRRRRRRRRKY

ks

BT
ORI
teietonntateiotorntateted
KN
IXXXXXXXXXXXXX]

REXXXXXXXXXY
[Satet0tedotetotetors
B
BRI

) s ) s
8 2 g 8

AVO%

BT
et totossnntetesoratatetotornsate!
totntetotetotetotetotetotetoretoted
e totorntatetotorutetetotorntely
edorntetotntatetotetorotetototetel
EREREEEEEEIY

R RERREIXTEIIIKKS
RS
e rra e toratetorutetorntetorote
RIS
BRI

OO O RO OO s
B R
RS
P 0000.0.0.0.0.0.0.0.0.0.0.0.0.9,

10

Salin

Histamine

ot 4 el Gy S - T K0

Fig. 3. Effects of histamine microinjection into dorsal hippocampus on anxiety.

okl iy

8 ¢ 8 8
au uyuedsy,

seuEuY U,

0.25 0.5

Salin

morphine

ksl 5 Sl g 4 ) e

|—f g

Fig. 4. Effects of morphine microinjection into medial septum on anxiety.

57 S



Shlll 1 S50l § o) el b s e g 0ol30isdsS

Kolivandzadeh et al. Histaminergic and opioidergic systems in anxiety

196/14%

o HHEREEHE) ¢ GEEEEEE |

* *

* *

< (i} o
(= = - =) e Qo o <o o Mum86420
° T A ©w ° ¥ A
LVO% AVO%

0.25ug / rat

histamine histamine 1ug/rat
morphine

saline

saline
morphine

CALl saline
septum saline

4 b s Gl Giop 1 -0 IS

s
Fig. 5. Effects of histamine and morphine into dorsal hippocampus and medial septum on anxiety.

Lo

oLy

3

(Al 8, 5 Gl e s

10 pg / rat

histamine

DOORRRXHXHXHXNK
[N

RRKRTRRTXRX
EOBEBEL

XXX IXXHXRN

KREXBAEE

R
[RO0.9.9.9.90.0¢
TR

R R

REREREXEXEXTXXE
NN

AR

R ARARAAA
EXXXXRAXXAKKRXN]

OOXXXXXXXX
)
« T o 0l E
m
s o o o o o 88 % 8 8 8 ° R
Vi
LVO% HVO%

naloxan

naloxan

et )k Sl p s 4 e 4 OLS M G5

)

Fig. 6. Effects of histamine and noloxone microinjection into dorsal hippocampus and medial septum and - micro

injection into medial septum only on noloxone anxiety behavior.

205 P

4 pelin G

oLy

BEPP

le 55 Gls p st 4 OLS L G

A



197/14v

Nova Biologica Reperta 4 (2): 189-200 (2017)

Ssh S s RSl GRIF el (oS8 el s
&S5 5y g (s p5l dalllas 55 (Rostami et al., 2006)
Gz G5 B JF sy LS B Sl o
1) abj palie 5o Gls p st 4 (G sl ) 55y S ST
31> 133 EPM 04057 s 1, %OAE 5 %OAT (ug/rat
wils S3sT Sllge S b, o,5b Sl oy
G oz GoF 8 Sl g adse ol BAR0LE sl ol AL
23 Sl odd gl slas oba,ls, 2alS Ceol Jle £ 5
ol 3 s 5 s s s il ol T mbs b
5 e 39 Sl 1y 35 Ol s 1 by ge oS s
O b 51 (Shin et al., 2003) &S » Jlas| 555 0 ¢ piomen
ol gl Cad ST K SOLS I jow Kos
3phen 2o Glaiss 53 (olhSl L, RIEH Cose
.(Zhang et al., 1996)

GS o s 5 Blio J5Is 4 b5 Sl gy Jlae G5
Gl ige 615 it Sl s e il B o ge JINSAT
R P e JSalesden b 53 ol s
LS o sloml ol o Sige 53 1y slosdll o ksl s
Sl bl (Ses Jes ol (KOs et al., 1999)
L dax | G sdae 8 5o Uyl s g ilesl3T s
sd o513 0Lz (Tanaka et al., 2000) wsl JIWKaT 55
531y 58S el 5Ll Hlge b sm) Sla) sy 457 Sl
e 8 Sl odkis aeiie ¢ umman S s 6 5 2wle CNS
(S prpr SIS $laosss 5 dsS Jeed 5LeslT
O 3l by sy Giob 1 edpd 0 S S g 4 &S
Gazyakan ef ) 353 o 5,8 lbe Sbo p s 5> S g!
(2001) o1, 1Ken 5 Degroot sl -yl s, (al., 2000
oy S g 53 S el sk 153187 Lsls Ol
s e Sl 1 Ol ksl

(s S S abia pSl Gl hleT Sl al e ol B
N P P TR T CRIC VS VIO
23 L5 Okl s 53 88 &) o o0 a Sl
ol e S et (R G S ik A e
P oop o Gle pse S5l e 5 (A
sl ol oS a s 5 el STSILES S

VARY ¥ 5Lt oF alo o i psle ) g sbo azil

(s SB35 e K 1S 0 Sl ) Sle pme
e GR35 Sl e el S S5 LE
e NS s (o 5 (ol 55 0 S35 500
Sy kel pre Sl Gle e 4 Sl
G055 pmer S (oo bl 1) CalS sen 4 o551
R R (N R R TR W PSS JC V5 P
e Sl 4 4y L (Mizumori et al, 1999)
3 Sl Gl 53 s e kel S5 LG
ol s SLEIE oS a3 s cbOss A
—sr JFIs w4 Calsee glagyls Gy T340 syl
—a g das i 1y O gy s ol 3 SLL I Jtlay O cewlS
o) 58 SLULE (slaos 18 b3 i el OT o5
ol sen 4 slin B Loy 5,5 &S das o Ol andlles
%OAE s UOAT Ll 53l o 5lokis & aisls S oty iy
b S Sl 6 5 68 n Ok EPM 0505T s
s Zarrindast .cwl 0T gljol ksl jI saasolis o
BB & s el 4 ol 555 L (2006) 0,8
by obksl Jldw, e ki 4 e, o G wlia
20T S Gb 3l o ol gn CAL Aol 5 bt
GoF b Olllas js Sgsba Wl H2 sabs ) g
At el 4 (H2 50,8 s S s,
2 H250,8 6 e s pl 5 Sl il oliol sl
59antos .l 13300 kbl bges pualines bow g OuiJl
IC 055 & ooty Gy & 55 LEE (2001) o, Kan
Iy olksl 5 4 by,e gba,ls, (Inferior Colliculus)
s H2 sy s ST das o (2l L Sge s
b Sl 58 el il
Yzt 58 el STyl s oS sl ol
Eoly Yot S e i 1y Okl b ke el
A Jiel e 55 D b5 alis (lacans ST
b slie gy bl (opmen b 65 il
Sl s g Joo H3 gliw ty sloods ;8 ol

{Zarrindast et al., 2006) >y 15500 ksl Glagaly sl

Lol Ciiop 5 S e

s o hslas glayls, » pobis I 45 Cobls o 5 AL

ST & polian 355 clasl s ol atnls 3oy 5 O



198/14A

Kolivandzadeh et al. Histaminergic and opioidergic systems in anxiety

Sk, S Lol e Sle psim 4 G5 50 OLSSU oL
Sl o 4 OLS I G5 Kos Oole 4 ks o bl 4
polie 8 Sl ok a8 A5 Sldlaeys g 1ol ksl
3 S L (LS ) ) L ST 5L
Ol 1y olkslls gl jesls S Sose;T s b ibs
Sasl s ol a4 Wlg o ol ol Lyls SN A s
K sy U ayls filed Oy sl giw S5k 4 iy OLS U
b it S OLS U 5L slie K5 (pm
Sl O s lay sty U dish o K (lay st
(Tsuda et al., 1996) Lsi oo o ibsg i ol kslis
son e L B b S 6K Ol
Loge polie oS Wlos S odalie (Wles, L84 Ol sl
RS (L ey 5SS ) OS5 A 5 HLS
.(Nobre et al., 2000) was o sl 53015 b 5l 5

St p s 4 OLS U Calizen piolie 555 1 candlls (5l 53
oS gen & (10UG/TAL) palied 5o jlie Olejan Gi)5 5
2> 2l LS AU Solie Go5 L b 5 4d )y
o odalie sl o 53 &S sbOles A s lie Gl p st
@ el L OLS 6oLy i o5 Sl s L
b5l o) i Gelses 5o ol Jie i (2l
Skl Lok ;S Dlda o o o dalllas 3 s S,
S Canl ol O kbl alS Eol pwlins QLS U vy
G wtls b g a5 ot 26 (e palias s o OLES
Ars gals 1y gl ksl sla aSTy Wlg e (64 5! e
Col LS I 0 85 S B lie & Sl a5l cad)
celien S5 Jldie S A5 Sl ise 5 %OAT ialS
e 4 ol 53l o] oy Ll sy 03,5 il 5o
syl 53 4 has e OLi el ol sy OLSTIU 11 i
03 ommar Sshor g pelees (LRSS S ) e
OLS I bawg gyl eSOk oKa
S st 1y o slas I ulg o pmelinss 5o )lis

G5 it (e &5 235 s Ol o0 Bl ol
S geh S e 53 Slon gt K50 5l 5 el
B 53 ot 53 gl GBS a5 ls S ea s o L
Ll fs Ol sl

Shlll 1 S50l § o) el b s e g 0ol30isdsS

2ol (@a b (e 93 ol RS 0 s g shilens (s g 13
Lz ol hsla b, 63 sl o esle 53 oyl s
Okl AE B F Sl p st 5 Ry el gen 4 Olejen
ms oM 5 iy Gl s 4 (1 pgfrat) oabies Sl M
Al w55 Sl [ (0.25 pg/rat) b, S
S 258 o Ol 5 o 3T ool 51 ds edtalie 13 3ol o]
Ly Sl ally o350 Jos (oS o S50t by 58 5 plit
Slr o 5 GalS gep (RS b 8 a0l & Wleols talS
OislTys by Sl glslas Glayls, faws s
oz 8 Sl ek Gade |5 o)ls BB (S5 el
o bl (S men 5 Gl 3,S G b
-4 .(Hough et al., 2000) >34 o a0 sl OLEI5T
S elos 5 drn U5 nlinns L0, 55 53 by g0 cosDle
5 6T pdeSs o BBl 5 L0, 5 Ol o
(Eriksson et al, 2000) ol odi sl OAi13T
ol Aoty 4 dUysT, s =5 S das o Ol Wy
) Gl 80,8 Cas ST by Ll (S e
codinl3T (G pmlacs oy & s el il (0LS
53 oyl cb.., Sl el (S o el rli:.a 3
Tanaka ef al., ) 555 0 wse¥Us JuSaT ¢ wsaVb s
Ol jee gSa Al 8 oo (6 5l Sladiny lms 5 by 50 (1998
-GAVSJ‘:J‘)@QHA‘_;Lh'cmL;&c“:ﬂK‘J@JUJJT‘)}.;
G s Ko Ogmen Sbar Glagel (ol pedle S
oSS Ay 4 paljl 36 05y Al 055
2900 o 3OS S Mgy S opl 5 b o Al o e
3503 355 (Ul s bl o S 0ke S5 O b |
o5 O el b Dosen LSl
or Ol bl S5, sy LYs Wsh e U)sT,
o an,S Gl ST G5 S sk (a2,
o5 b Slasatls Sy alS sl JIKT 0,5
Oy JT 033 4 (boge (eoF Sl okd ainia 355 00
1 orbied ($3Loal3T 5 50 S Byl s o 281 o
OLS I Goyy S adlas opl s idas o 20580 SRe s
e Gyl e p s 4 (G sl ) 52w s ST)

ol & sl Ol s (3,8 53 ) o ol ks



Nova Biologica Reperta 4 (2): 189-200 (2017)
199/144

REFERENCES

Bartoletti, M., Gaiardi, M., Gubellini, C., Bacchi, A. and
Babbini, M. 1990. Morphine attenuation of a conditioned
emotional response in postdependent rats. — Eur. J.
Pharmacol. 185: 163-167.

Degroot, A. and Kashluba, S. 2001. Septal GABAergic and
hippocampal cholinergic systems modulate anxiety in the
plus-maze and shock-probe tests. — Pharmacol. Biochem.
Behav. 69: 391-399.

DeVries, A.C., Taymans, S.E., Sundstrom, J.M. and Pert,
A. 1998. Conditioned release of corticosterone by
contextual stimuli associated with cocaine is mediated by
corticotropin-releasing factor. — Brain Res. 786: 39-46.

Drugan, R.C. and Skolnick, P. 1986. Low doses of
muscimol produce anticonflict actions in lateral septum
of the rat. — Neuropharm. 25: 203-205.

Eriksson, K.S., Stevens, D.R. and Haas, H.L. 2000.
Opposite modulation of histaminergic neurons by
nociceptin and morphine. — Neuropharm. 39: 2492-2498.

Filliol, D., Ghozland, S., Chluba, J., Martin, M., Matthes,
H.W. and Simonin, F. 2000. Mice deficient for delta- and
mu-opioid receptors exhibit opposing alterations of
emotional responses. — Nat. Genet. 25: 195-200.

Frisch, C., Hasenohrl, R.U., Krauth, J. and Huston, J.P.
1998. Anxiolytic-like behavior after lesion of the
tuberomammillary nucleus E2-region. — Exp. Brain Res.
119: 260-264.

Gazyakan, E., Disko, U., Haaf, A., Heimrich, B. and
Jackisch, R. 2000. Postnatal development of opioid
receptors  modulating  acetylcholine  release  in
hippocampus and septum of the rat. — Dev. Brain Res.
123: 135-141.

Givens, B.S. and Olten, D.S. 1990. Cholinergic and
Gabaergic modulation of medial septal area: effect on
working memory. — Behave. Neurosci. 104: 849-855.

Gorden, M.S. 2000. Neurobiology. Third editon. — Oxford
University Press. 34- 618 pp.

Hough, L.B., Nalwalk, J.W., Barnes, W.G., Leurs, R.,
Menge, W.M., Timmerman H. and Wentland, M. 2000.
A third life for burimamide. Discovery and
characterization of a novel class of non-opioid analgesics
derived from histamine antagonists. — Ann. NY Acad.
Sci. 909: 25-40.

Koks, S., Soosaar, A., Voéikar, V., Bourin, M. and Vasar, E.
1999. BOC-CCK-4, CCK (B) receptor agonist,
antagonizes anxiolytic-like action of morphine in
elevated plus-maze. — Neuropeptides 33: 63-69.

Lamour, Y., Bassant, M.H., Jobert, A. and Joly, M. 1989.
Septo-hippocampal neurons in the aged rat: relation
between their electrophysiological and pharmacological
properties and behavioral performances. — Neurobiol.
Aging. 10: 181-186.

Mizumori, S.J.Y., Ward, K.E. and Lavoie, A.M. 1992.
Medial septal modulation of entorhinal single unit
activityin anesthetized and freely moving rat. — Brain
Res. 570: 188-197.

Moghaddam, B. 2003. Bringing order to the glutamate
chaos in schizophrenia. — Neuron 40: 881-884.

Nobre, M.J., Ribeiro, D.S.N., Aguiar, M.S. and Brandao,
M.L. 2000. Blockade of and activation of opioid
receptors in the dorsal periaqueductal gray matter produ-

VARY ¥ 5Lt oF alo o i psle ) g sbo azil

Sl Rl
oKsls ng,...i)'r}l:— G CoPp b adu aa

ol Sl Gl el 53 (50l



/ Kolivandzadeh et al. Histaminergic and opioidergic systems in anxiety — ollasl 0 <G 0u0m! 5 S5 el slo a0y, SKon ¢ 00ljaigss
200/Y - '

ce defensive behavior in rats in the elevated plus-maze. —
Eur. J. Pharmacol. 404: 145-151.

Panula, P., Yang, H.P. and Costa, E. 1984. Histamine-
containing neurons in the rat hypothalamus. — Proc. Natl.
Acad. Sci. USA. 81: 2572-2576.

Paxinos, G. and Watson, C. 1998. The rat brain in
stereotaxic coordinates. — Accademic Press. New York:
USA. 28-31 pp.

Pesold, C. and Treit, D. 1994. The septum and amygdala
differentially mediate the anxiolytic effects of
benzodiazepines. — Brain Res. 638: 295- 301.

Rostami, P., Hajizadeh-Moghaddam, A. and Zarrindast,
ML.R. 2006. The effects of histaminergic agents in the
ventral hippocampus of rats in the plus-maze test of
anxiety-like behaviors. — Physiol. Behavior. 87: 891-896.

Santos, N.R., Huston, J.P. and Brandao, M.L. 2003.
Blockade of histamine H2 receptors of the
periaqueductal gray and inferior colliculus induces
fearlike behaviors. — Pharmacol. Biochem. Behav. 75:
25-33.

Shin, I.C., Kirn, H.C., Swanson, J., Hong, J.T. and Oh,
K.W. 2003. Anxio-lyic effects of acute morphine can be
modulate by nitric oxide systems. — Pharmacol. 68: 183-
189.

Swanson L.W. and Cowan W.M. 1979. The connections of
the septal region in the rat. — J. Comp. Neurol. 186: 621-
656.

Tanaka M., Yoshida, M., Emoto, H. and Ishii, H. 2000.
Noradrenaline systems in the hypothalamus, amygdala
and locus coeruleus are involved in the provocation of
anxiety: basic studies. — Eur. J. Pharmacol. 405: 397-406.

Tsuda, M., Suzuki, T., Misawa, M. and Nagase, H. 1996.
Involvement of the opioid system in the anxiolytic effect
of diazepam in mice. — Eur. J. Pharmacol. 307: 7-14.

Yamatodani, A., Fukuda, H., Wada, H., Iwaeda, T. and
Watanabe, T. 1985. High-performance liquid
chromatographic determination of plasma and brain
histamine without previous purification of biological
samples: cation-exchange chromatography coupled with
post-column derivatization fluorometry. — J. Chromatogr.
8:115-23.

Zarrindast, ML.R., Torabi, M., Rostami, P. and Fazli-
Tabaei, S. 2006. The Effects of histaminergic agents in
the dorsal hippocampus of rats in the elevated plus-maze
test of anxiety. — Pharmacol. Biochem. Behav. 85: 500-
506.

Zarrindast, M.R., Valizadegan, F., Rostami, P. and
Rezayof, A. 2006. Histaminergic receptors of medial
septum and conditioned place preference: D1 dopamine
receptor mechanism. — Brain Res. 1109: 108-116.

Zhang, H.T., Xu, Z.M., Luo, Z.P. and Qin, B.Y. 1996.
Anxiogenic effect of naltrexone in socialinteraction test
in rats. — Zhongguo Yao Li Xue Bao.17: 314-317.

skskokoksk

How to cite this article:

Kolivandzadeh, A., Valizadegan, F. and Zarrindast, M.R.
2017. Interaction between dorso-hippocampal histaminergic
and medio-septal opioidergic systems in anxiety behavior. —
Nova Biologica Rep. 4: 189-200.

SISOl WA e (Cawndcp) 9 oD (O JY & wdlinigdes
Gy Sle psie SOl 5 oy il s 05 frlid (e

MY oSl 53 o 8 glaasl — . ) s ak




