qIC 133 09> o)Laild (@G § Cawy 5)9d ol (Sb)y eole slEkly (ibog]y (ke alas

Jo Syl S (ge Jlad juf (651l (6 S0l calidls 0,83 oyl ,08 Ol )51
w939 59y U

‘dalfﬁ ol “u'?,' S “‘5).\.::- Sbe e ;Hd\.:.ﬁ\.a..J IR VEY
SR) 9B Rl SR pgle s8Il (oS 835l esfddp b 69S (I

o4

CugS] oy 4 o eS8 Jb 3 @il gl (odsel® g ekl Ao olss ailbagi slag)ls idontdo
b ol aalllas im Lo ot 6ol e il 5 ol lkad) oled 355 51 o] (slb 05 LugSas (sla
S5k Jhe 53 mwgigi sl b odd sl (gyelfl Juo sl ge dlible 0)33 p (lojlagyg SIS cwyp polaie
5 plonil Jlb e gl

5 o939t S gl (]S slo 09,5 4 (5 Y02 B Yo e )ylias S5 53 S350 oo YA 21 piigs 9 S0
(Bolo 5> g So Vo oSS 2 5 o W)iomonjoiasioo] youl Il GBI (elys 50 o (g ookt oo )55
Vi 0) (b gilysl oy )3 b Sige de din 93 D 505 (Sl o pla G900 4 45k 93 Cpgo
S5 2 S5kS 1 25 (e ¥ 9 Y A )oleslygr b JSU (350el s alolidly sind ool (390l (436 ¥ (sl el (Shee
2y s 2S o Jbo &5 Gloj Site b plol (55l b1s 4 m ol FA LS 555 b (hse 4 ((SBlaw
A5 (655 03l aladle 053 Jlne lgic & 29 oSt o, alaione

ohse 50 1y alals 085 (p )5S 5 )5 (e ¥ g V)oS 590 o plojleyg Ubjeel Sl a3 g (slo 4l
ohge bl 0y:35 )3 ity IMST s (255hS 2 25 e Tl VL 9o &5 Jb o st dpe eyl o
09,5 3> S 4l 4 d9)9 j1 S (g, Al )yl ploj & (gysb D egig el Jae el sl
(P<0.05)35: cysmsgisig sl 09,5 31 e (61l (sime yobo 4t (p)ShS 32 5 (shee Y)smmgisn skt ool )59

3 ilogs sl 03,5 (sSxe CunisS] Blsis oS 593 50 (loslegygi e Al & dr i b g Al g Cow
3 Aodges (5 yeal3ll 6oloss ooy el ol S L (sl 05,5 Sy 55 sk

sl Pl olow e Jld et (5lpnl 650 cploylygi D gutelS 510 055

Ol cmesdenss &'{""J’i rjla J&ls ‘ug""fl 0 ASils g&j‘}b{ﬁﬁ oj; d_,f.w.ﬂ a.\l...«aﬁy"?:
Email: smail66@yahoo.com

)


mailto:Email:%20smail66@yahoo.com
mailto:Email:%20smail66@yahoo.com

ohEss g Glaclow] s 3888 ... Jlad pE sl (5130 «abdls spal p plsylayyd )i

L (59, 9 3190

Sy pole ol 3 WWAY Jlw o o500 ddlles oyl
)by AP 5 Shge p TA slasad el (938
P Azl p S Y0 B Ver g aS ((o5l) dmmgo 3l ond
s )5 )15 Gtalesl 350 (09,5 8 53 g AJeg)S £
Al oylulinl kylys o ABls uad £ o b Gise
Job ) 528 6yl )95 9 (3,5 (Bl ) VYLV le
Al ) 568 b clie g Ol b hge inlejl ©oke
=V S Ialdls o ¥ j0 Guiss cpl 00,8 o cdl
@ Opoggjgh il 45k 93 35 9 (SB il (>
Y el Jae slml pslate 4 Bk cla play 90
GuF o Jbpt il oy 3 oSl sl
sl pise 4 (UGl M 5 plojleyg (Blao g5
o yo sy AlolM (psgisn il lawgi 0ad (g 5e3)
Ohigel 31 am 3oy ¥ (syglbls & s (gaiY (el
ohge dbadls 5 60k p Glojlayg S bl Hshaie &
Sl il olan 2L Slre plys 4 b
Vbl b rgigigis il Jobre Sl s See Vo sall3l
@ SpuSbigiyial (Sl dlg @ pS5kS 2 p5 e
»oolae b e (bl gla ol lplST m 9
AP=-0.5, ML=%1.2, DV=-3.2 LS, cus>
heslanwl b cblges Tl sl cpl o (VO)As 50y
P oy sk (P10 MOIKG) Ml el
005 Sd 3l ey g b 0dly 1,8 STyl oS
Se by b 53 plos iy )3 oS> el 3 g
OBL g doomen gaw (3)5 jred | A b dbml B
@ jgianShy Gulbl 5l oalatal b g o lgie 4 LS alal
o Bib 93 53 3y 5l 3)90 e Syl b9,
y Baa bl o)l codle jl an 0,5 (6)l8 Sl
ol by S5 4 Ehgw 93 dormen v ()
ol Sy 31 03litl b e g 5 Sl (S
VoSS e e V)omesionyiel Jobre
Ok 093 & b 9> Cygo  (Bb ja > iy S
4 otalejl 2)50 slo 09,5 ub 31,5 ] 4 > sl
b odd (gyeljll 09, 5=V ¢3S 09)5=) sdg 25 g8
VLD el ) 205 4 09)5 2j O 295 &5 STZ
o 055t STZ4 S 0g5-Y STZ o5
Uoj90l 5 dm alobM 31 09,5 ¢ a5 STZ+ 40 )lm 55
Lo Ghe )bl S ol 4 gl

7Y

.

LVRUPY

s jbog5 (sl 05 1S CunioST aS Cuwl ol 0ol L

(@nxiolytic) ol sl o (olss b cibogs o
Sb 5> %,ls (@amnesic properties) s s 56l
I mibogiy o olpS woSae la CunsST oS
ool 395 5l (B-carbolines)ls g 8-l Jud
—0)und (oo L5 650k Ol I 5 2l Sl
@& (glolyg 5 pdlejle 5 olo)la)ods, 5=t ()
O 393 iz gl ogre (ubsS )3 ()59 g0
38 0jel ©yge 4 W)l 292y SN Slgpte 5 SL
g BB sl o)l ol ed o B
SenSgigy5 Ol b o] o cdglio | (S g (26
Sl oS A5 39 (0 ypal g WD (0 (LS 95
ol iy (o 518 86 cou |y (gl 9 (wibiogiu
By 5-HT2A (elo 05,5 g oo iz o Sl 5
(MAO) jlaSlyisslgige a3l g 03905 Jud |, HT2C
ool Ly (P )ales Hlge |y Na-H )5 allis 4
s S9) 2 0S5 G932 Sl ol pam o5
ghaw GRIBI ges g B (K0 Sl el
el 0 bl g b Copuid 235 (meligd
ol sl b 53 Bgd o dlils 5 (6,53l gy cly
SBli> 5 (025 Sl g9y p Slisins S e el ably
o 31 ogally oolitl § S35 5algd s 1 1o (g S
Cawl 0 00y s .l 0ud youl il Mo (g9)l> (lais &
buogio jg3 ) dj gld Vb > 3 b odgn)lSle o8
o SOk oS Cogl oS jgd 2 g i Clhdl
aox Gl b cpibogin 4 cool sl 555 L(A)assl
Sdn g B (hgal b g 93 pa el pljligd g bl
3 aidgsn sl CupSl ey (A0 Jigd o
buwg oad dbul (653 g dadls ST Jsjlegls o3
2 W (MDVY)alisy o dame 1y dwibdgiu slagyls
1l glojlyg dlen Sl o ] GugSas (gla CuggST
g il (ojbgrn slagyls (s x> Ailgn
Jaled sy dedg syl sl Bse 1) (gy50L
A6 (9L 390 U |y dliwe (pl 33 39290 o (Slisios
Sl b nes 3185 ol > ol g Ly VYOS e
015 syl (gl hge dladls 0,35y lo)lygi (3255
3590 JUb 38 ilpnl 0k Jae 53 Gmgjs el b

25 58



qIC 133 09> o)Laild (@G § Cawy 5)9d

el (Sib)y eole slSibily (ibg)y olc alas

Ol 0055 @Bl o 15 oo (A Bl asils 3l
Sygo 4 Joibl JSI o1 I b g oyl yg olKiwd
A 55 e 4 Slae 09

Bl bl J) o celo YA 15,0l 4y Cand
2 s plol gLl a b dlabls s g0l als o
Cromnd pd sl g0y b Cleds Aile o2 dls o ol
035 oliws Jly 9 8)5 )3 0> 4 ity ol (4,
4 Sloy e 5 b Gb eSS oyl e Al Y g A
b (Step-Through Latency, STL)uiS Job

859 255 )ly Sl cuand @ b oyl sl Gle
Cromd 50 Cond 4By A Odo ) (o & Sloj e
P ad S ol g 3y (o @ SO g (03
5 Jitwo T slo ggofl 5l o ooy b g ajo0
il (S5 (b ool shsb S, ANOVA
AS a)S a5 )3 b e pdaw leie 4 P<0.05 i

o s a8l

ot 35 ol JSIRSTZ 5 STZ ol 05,5 STL 3l
MR Jg 3)l5 299 (gl me OS] 25,5 g3 ]
VISTZ+ o)y 0955 5 JyuS 09,5 b 09,5 53 ol om

(P<0.01)s5: > (sina (p55kS 22 )5 oo
Sl ol S ke gl 05 STL 3l
(PSS 3 25 (e Vo VoS 9> 0 lo)layy o)
cel oyl sl hge & u»»al 5l aw Lol
S 5w cledbl gy9l bl 4y 595 4 ataly yiol3él
450 Sl el o1 (pSokS 5 p)5 uo oL g0 &5

500
450
400
350
300
250
200
150

Step-through latency (sec)

100
50

B g @ (pS5hS 2 pS e ¥ oV N )gelays
ilpel oaws jl ploe dadl g 350k L)l lp
o olSa ol (A5 odlizal (Sl L)l
oo Fr Job b Jilatis o (oM Sy dlaion
S bwg oKy Sl o e Bl VFoglasl g Y-
& (phg) 9 SYB Cond 93 4 (89S JSS 4 op
P S 098 (oo i Sl iy U Ceond Jgbo
e (Blo o alolh 4 S5 08 sl dle i g
Sy e Sy 4y Sy Caanid S 5 )0 S5 o
3 omme e g 0ad b (S0l by oS cunl Juo
S oy o S

1Jled s (g3l ] ol 53 (6 53k (W90l Sy
oS> (g Ceamd ;3 10z Joge po 0Bl (00l
o By b 03j ol Jly 9 <85 )15 0y 4 cudy
(ol Jlay 095 J1 w46l V)ad 2 3 Camns & (o>
Sl Ceond dylg ab 020> ojla] hge a4y g ok b oy
Olo> aob din 1 w9 oM dtuy pd Ly Db
o & gy B g 9y 93 50 Al ye cpl oAb 0kild)S5l il
Ab plol adds VO

255l ajgel (Bl a5k 5l e sl VY 2 305901
Cudy 0l 39y Caound )3 Ll Ghge yo dl> o cpl )
Olg> 4 By b 035 o5ad Jly g <85 )18 00
o (6w Jly 595 51 dm 4ol V)as a1 Ceow &
Db S Ceand 3)lg 4 031> ojlal (hge 4 g 015 L
OF9S @0 b S Cuond 3)ly (e a5 (oSn
9 pal oo Vs b S0 S S g g o dtn oK
oor 3 Ole By b Jles]
Slo (o gy Cuomd 3 4SBTV ) e > Sl

B

o ni“

control

stz+Alcho

No-1mg No-2mg no-dmg

a9l B 4 lejl (b 53 (SG)B) 9 dilaio 4 39)9 ;36 loj oo duglio N oyled yl3505

Y



ohEss g Glaclow] s 3888 ... Jlad pE sl (5130 «abdls spal p plsylayyd )i

5 JAS 095 > (pdyy anl 3 jeas ploj JS aad e
SYsb (pSoS p psS (e V) STZH o)y 095
05,5 93 ol SMBN &S )5k & canl o 055 Lo 51 5
Ego90 opl dg b gxe JIHSTZ § STZ 04,5 95 L
SB 4B 2 39)9 g0 )3 09)5 93 (nl a0 (LS

o b adly Ll ooy albdls & b |y Sed <l
205 e Vo VoS s 0 ple)leyg Bo)p &5 e
el slo e 4 (bjgel  dxy Aol (p S5k
ojlosd jl3g05)30 (oo aladls jod 4y diuwly iul38l el

s

350 4
300 -
250 -
200 4
150 - x

100 -

Time in light chamber {sec)

50 -

control STZ

stz#Alcho  No-1mg

Iy S 09,5 5 Skl (**P<0.01) 5 (*P<0.05)
Iy STZ 04,5 ;I M3l (##P<0.01) 5 a2y o ol
A2 (o lis

2 gy dicms 1 015 0xh3S loj JS 5T iz oo
5 STZ (slo 09,8 (55l bl & sl i A [talofl b
o> (Gme BB 0,5 9> ol o 3 lis JSIKSTZ
09,5 b 09,8 90 cpl oy MBI &S Jb 0 3)l8 242
(555 52 25 oo ¥) STZrglfasgi 095 5 I35
(P<0.05)39; )5 gixe

281 anb) piy, daiste jd odd ox)38 oy S LI
ol yglbl @ ol aids A Lleil b > (S

No-2mg  no-4mg

(#P<0.05) 5 J,S 05,5 5 B3] (FP<0.05) 65 bl a4y islojl b 55 oy daies )5 0 00,38 (o) duglio ¥ oyles Jl3ges

o 4l ol cymia o o 03y alables 4y yidiy |, S
oo Y9 V)8 593 00 plojlayg By a5 dmd (e LS
sl hge 4 hisel J am Aol (p)SskS )5
aabls o> 4 ataly SRl el Mg o yel3l

(V" 0ylad 513903)395

45 4

Time in dark chamber (sec)

STZ

control

stz+Alcho

anb)Soyb diss )3 ons oxliS sley JS
gkl 4 ol aids 4 el (b s (Sed il
09)5 S 4l > jpa loj J5 wmd (o ol
(PSS 22 £55 (oo ¥) STZaplo)loygi 09,5 9 J S
S amd (o U 990 ol Cusl B 0g)S plu 5 yieS
by Kb asl 3 jgax Sige ) w95 9

No-lmg  No-2mg  nodmg

Amd o ol |y Jy5S 09,5 5l M) (*P<0.05) 6 ygl bl 4 yialosl Lo )3 So,b abaiseo ;3 0 013135 o) dusle ¥ o)l 3905

¥



qIE 113 (@0 d)lasd (@GW § Y 5)9d

ol (Sb)y eole slEkly (ibog]y (ke alas

By s oS e pols b oSt 080 fiske (o390
20 (S)odleyle bawgs a3 )M pogadsl e S5 y25
(2lad dadls 5 (550b > Pl ecl (o o)k
Jowno Cpdizeo Ccplodde & (W)l Jlos ok D4 0
5 x5k b il 1) 065 b clld b )Mpgods]
ol 4 gl g sl a1y (pgllas 5 (o g, dadls
o JFe 6pSok g dball 2gd Yo b S8 yrne
oo Ve 593 50 pdloyla by L e ) dalllas 394
e o 055 55 b Gt J eSS g
o B adl ol (W)ogd (o by it oo > S
Gk il ployle Wl eoly ol oS b gols b s
ST el S05ylsS 9 Sujpield w3 JHS
Sl e 09d (o (gl cage g odd bl
G225 pl 50 edlaiwl D50 yloylagyes Yleisl (VFNA)s )l
Slp & (SuS chadlone g ol 05 S oS 593 3 5o
ol el ()l Jste = alie)d)ls jre slo ()98
ol 9 B Copid iS5 Gl (Rl g (nelisd o
5 x50k Al ) 555 wre LIS plu g ol o o
x5k Bk ol 5l 9298 (o syl sl g dladl
ik iy (oo 90 el G 9o 3 ], Alals
hy & o S L VL 33 3 gmilayg Vleisl Ko
Il el (Vo 590 0 odlojls alie)ols b ysye
o Sl o (oo (alad didle o (6S3b > e
Gk 3l e Sy oS Wil eoly lis oo 3] g4
el jlmmtnnS] oyt w3l o 593 4 dly Hials
(15495 o 55 LaoPlsles] S ol s inl
e oo ) 45l el Ko plgis a4 BlST Sy
ke i (LTP)ose  oYsb  cogsy sbol
St o ol oo ot (o3 sl adlla (WAl
diugly dadls g (680L 0 o o)Ly olyen 4 ST
SIVL clale o blagys Lls o)l by Colaun &
Jas 5> J3] Tons g slonlas) Sy oo G2
9 by s PLBT cel LS| S8
OlF o Iy 4 sl 0sd gyelll sl hge alibls
5 590 3 Olojlayg &5 38 (65 S GaioS (yl
2 o Gyl sl hge bl 5 (5pS3k S0 sl
5 xSk a3 0 by MBI el YL o0 0 o5 Jb
oMb paztie lp d9b (o Gyl Gla (oo dlible
s 3 Gpmtag et 095 ot 5 JsSlye o
5 b Olds 4 b el ghlen » ol Sl

Dyl oal y3 b olejlyls

50

S5 dou g Cou

Ooigel 3w alold 5,5 a8 oy ol adlae oyl
2P e Voo VoS 590 53 Gee)leyg ilsl xSk
Sl sl hge o |y abadls gyl bl @ (p,SokS
YL o> &8 Jb )3 andoo e prgje il JAe
bl ) by HST cage (pS5kS 3 5 (e )
S ebine @l b oadl opl b gyell o g
&S0k dauny el oS jod 0 Lo by Wil edly L
lino &y dliils ST (A)oyls lsd ob Sigd e aliils
Ngas cdlyyd ol cleMbl oyl 1L ssl aleMbl o )4lal
Collad g sl 6 lron s il s leMbl il 5
p3Y ol ol sl jre (as b dasly pe (b
chw & g lobe ya 35w e olg e .l
b Loy 0 MBI e wmdy ialS 1y gluden
o &5 (gl o2lo yo (uSe g A5 dalgd dlibls g (6 S0L
aadls 5 653k dgute s 398 (§)kbgr aw
Slagls a8 waly lis pdiee dlaly cpl o b Jalgs 55
ol ) ()ldor gaw &5 (Ll dlax ) gjlogse
S e ob g dbadl (6080 o M| Coge wind o
Cunl Jo 3 pl K9 (0 a9 (S (09l)5 g9 90
el o Joiloglh o I nibogi slo Cuns STl oS
S5l g dadl ST wigd (o 5)bdgr gaw Al
- e ke b Gmibogih Sl bwg oad bl
S el os e o 2 b 00 )aisy
o gz wsSan CansSl lyie 4 ol
S dgu0 1) 6650k g Sl (5)ludgn aw (il
K00l s o i gl |yl dalllas gl L o)
s o 5, Soh > U] Cage tmjbogit (slagyl
- Sl Wl lis a5 Sladlae s o g Xgd oo
Wgd (oo A8l 5 (635 S90Sl dmjbigin sl
S5 b i o sl adlls b5 (Ve AV )oyl Jlss oo
6ol Y ) ds)lS o 8 sy s S iulione
ol 395 | S g)9 il &5 05 sl ol 5l
cuiS b > Sojpwelsd o g p (W2 (o
0j9) V* Oeje sl 35 9 Cudh (K9 Sl ke
cel alad xSk e s b Bge ) 9> (il
g b oy 1S5 (i GBI g omebgd gaw Ll
asdlas 0 (Whh Sl pa M olSgun 3 b juliw
ReSRS neS e ¥isn YU jod o plo)lyg pols
bl pmlil slo Shgo alidls (5)glibl 4 uSe



ohEss g Glaclow] s 3888 ... Jlad pE sl (5130 «abdls spal p plsylayyd )i

References

1.Samardzi¢ J, Strac DS, Obradovi¢ M,
Opri¢c D, Obradovic DI. DMCM, a
benzodiazepine site inverse  agonist,
improves active avoidance and motivation
in the rat. Behavioural Brain Research
2012; 235: 195- 199.

2. Korpi ER, Grunder G, Luddens H. Drug
interactions at GABA(A) receptors.
Progress in Neurobiology 2002; 67(2):113—
59.

3.Chebib M, Johnston GA. GABA-
activated ligand gated ion channels:
medicinalchemistry and molecular biology.
Journal of Medicinal Chemistry
2000;43(8):1427-47.

4 Krazem A, Borde N, Beracochea D.
Effects of diazepam and beta-CCM on
working memory in mice: relationships
with emotional reactivity. Pharmacology
Biochemistry & Behavior 2001; 68(2):235—
44,

5.Chapouthier G, Venault P. GABA-A
receptor complex and memory processes.
Current Topics in Medicinal Chemistry
2002;2(8):841-51.

6.Collins MA, Neafsey EJ. Potential
neurotoxic ““ agents provocateurs” in
Parkinson’s disease. Neurotoxicology and
Teratology 2002; 24: 571-577.
7.Splettstoesser F, Bonnet U, Wiemann M,
Bingmann D, Bisselberg D. Modulation of
voltage-gated  channel  currents by
harmaline and harmane. Br J Pharmacol
2005 ;144(1):52-8.

8.Venault P, Chapouthier . G. From the

Behavioral  Pharmacology of Beta-
Carbolines to Seizures, Anxiety, and
Memory. The Scientific World journal
2007; 7: 204-223.

9.Mejo SL. Anterograde amnesia linked to
benzodiazepines. Nurse Pract 1992;
17(44):49-50.

10.Rinehart JB, Baker B, Raphael D.
Postoperative global amnesia reversed with
flumazenil. Neurologist 2012; 18 (4): 216-
8.

79

11. Hogan JB, Hodges DB. Effects of
CRF1 receptor antagonists and
benzodiazepines in the Morris water maze
and delayed non-matching to position tests.
Psychopharmacology (Berl) 2005; 178 (4):
410-9.

12. Gruss M, Appenroth D, Flubacher A. 9-
Methyl-B-carboline-induced cognitive
enhancement is associated with elevated
hippocampal dopamine levels and dendritic
and synaptic proliferation. J Neurochem
2012; 121 (6): 924-31.

13.Beitz AJ, Saxon D. Harmaline-induced
climbing fiber activation causes amino acid
and peptide release in the rodent cerebellar
cortex and a unique temporal pattern of Fos
expression in the olivo-cerebellar pathway.
J Neurocytol 2004; 33 (1): 49-74.
14.Nasehi M, Sharifi S, Zarrindast MR.

Involvement of the cholinergic system of
CA1l on harmane-induced amnesia in the
step-down passive avoidance test. J
Psychopharmacol 2012; 26 (8): 1151-61.
15. Nasehi M, Piri M, Nouri M.
Involvement of dopamine D1/D2 receptors
on harmane-induced amnesia in the step-
down passive avoidance test. Eur J
Pharmacol 2010; 634 (1-3): 77-83.

16.Yoon JW, Kang JK, Lee KR. beta-
Carboline alkaloid suppresses NF-kappaB
transcriptional activity through inhibition of
IKK signaling pathway. J Toxicol Environ
Health A 2005; 68 (23-24): 2005-17.

17. Cooke RM, Mistry R, Challiss RA,
Straub VA. Nitric oxide synthesis and
cGMP production is important for neurite
growth and synapse remodeling after
axotomy. J Neurosci 2013; 33 (13): 5626-
37.

18. Nasehi M, Piri M, Jamali-Raeufy N,
Zarrindast MR. Influence of intracerebral
administration of NO agents in dorsal
hippocampus (CA1) on cannabinoid state-
dependent memory in the step-down
passive avoidance test. Physiol Behav 2010;

100 (4): 297-304.


http://www.ncbi.nlm.nih.gov/pubmed?term=Samard%C5%BEi%C4%87%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22878232
http://www.ncbi.nlm.nih.gov/pubmed?term=Strac%20D%C5%A0%5BAuthor%5D&cauthor=true&cauthor_uid=22878232
http://www.ncbi.nlm.nih.gov/pubmed?term=Obradovi%C4%87%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22878232
http://www.ncbi.nlm.nih.gov/pubmed?term=Opri%C4%87%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22878232
http://www.ncbi.nlm.nih.gov/pubmed?term=Obradovi%C4%87%20DI%5BAuthor%5D&cauthor=true&cauthor_uid=22878232
http://www.ncbi.nlm.nih.gov/pubmed?term=Splettstoesser%20F%5BAuthor%5D&cauthor=true&cauthor_uid=15644868
http://www.ncbi.nlm.nih.gov/pubmed?term=Bonnet%20U%5BAuthor%5D&cauthor=true&cauthor_uid=15644868
http://www.ncbi.nlm.nih.gov/pubmed?term=Wiemann%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15644868
http://www.ncbi.nlm.nih.gov/pubmed?term=Bingmann%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15644868
http://www.ncbi.nlm.nih.gov/pubmed?term=B%C3%BCsselberg%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15644868
http://www.ncbi.nlm.nih.gov/pubmed/15644868
http://www.ncbi.nlm.nih.gov/pubmed?term=Rinehart%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=22735251
http://www.ncbi.nlm.nih.gov/pubmed?term=Baker%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22735251
http://www.ncbi.nlm.nih.gov/pubmed?term=Raphael%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22735251
http://www.ncbi.nlm.nih.gov/pubmed/22735251
http://www.ncbi.nlm.nih.gov/pubmed?term=Hogan%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=15765256
http://www.ncbi.nlm.nih.gov/pubmed?term=Hodges%20DB%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=15765256
http://www.ncbi.nlm.nih.gov/pubmed?term=Gruss%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22380576
http://www.ncbi.nlm.nih.gov/pubmed?term=Appenroth%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22380576
http://www.ncbi.nlm.nih.gov/pubmed?term=Flubacher%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22380576
http://www.ncbi.nlm.nih.gov/pubmed/22380576
http://www.ncbi.nlm.nih.gov/pubmed?term=Beitz%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=15173632
http://www.ncbi.nlm.nih.gov/pubmed?term=Saxon%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15173632
http://www.ncbi.nlm.nih.gov/pubmed/15173632
http://www.ncbi.nlm.nih.gov/pubmed?term=Cooke%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=23536077
http://www.ncbi.nlm.nih.gov/pubmed?term=Mistry%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23536077
http://www.ncbi.nlm.nih.gov/pubmed?term=Challiss%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=23536077
http://www.ncbi.nlm.nih.gov/pubmed/23536077
http://www.ncbi.nlm.nih.gov/pubmed?term=Zarrindast%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=20227432

qIE 113 (@0 d)lasd (@GW § Y 5)9d

ol (Sb)y eole slEkly (ibog]y (ke alas

The Effects of Norharmane on Memory Retention, Passive
Avoidance Learning of Alzheimer's Rats Model by Streptozotocin
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Abstract

Introduction: benzodiazepine drugs notably
have an anxiolytic and amnesic features,
while B-carbolines as their receptors inverse
agonists show effects of anxiety and
increasing learning features. The aim of
present study was to investigate the effects
of Norharmane on memory retention of
Alzheimer model rats induced with
streptozotocin (STZ) in passive avoidance
learning

Materials & methods: 48 male wistar rats
were divided into: control, STZ, STZ+
alcohol and STZ+ norharmane groups. STZ
was injected bilaterally into lateral
ventricles for induction of AD, (3 mg/kg,
i.c.v, 10 ul on each side). Two weeks later,
all rats were trained in the passive
avoidance device (50Hz, 1mA, for 3sec).
Alcohol (0.2ml) or Norharmane (1, 2, 4
mg/kg, Intraperitoneal) were injected to rats
after training immediately. Retention test
was done 48 hours later. The time to take

the animal enters the dark chamber device
measured as a standard memory.

Findings: Injection of Norharmane in low
dose (1, 2 mg/kg) after training improve
memory retention in Alzheimer's rats while
Norharmane in high dose (4 mg/kg) lead to
further impairment of memory retention in
Alzheimer's rats of streptozotoc model. So
that presence time in the light area before
entering to dark area in the
STZ+norharmane (2 mg/kg) group were
significantly higher than STZ group
(P<0.05).

Discussion & Conclusion: According to
findings, Norharmane, as inverse agonists
of benzodiazepine receptors in low doses
may be useful through stimulation GABA
receptors for Alzheimer's disease treatment.

Keywords: Norharmane, Passive avoidance
learning, Alzheimer's disease.
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