[ Downloaded from feyz.kaums.ac.ir on 2026-06-13 ]

Original Article

Inhibition of endogenous cannabinoid breakdown in the presence of
verapamil on learning and memory in a rat

Komaki A", Rasouli B, Rasouli S, Shahidi S, Sarihi A
Neurophysiology Research Center, Hamadan University of Medical Sciences, Hamadan, I. R. Iran.

Received August 26, 2013; Accepted March 8, 2014

Abstract:

Background: Endocannabinoids are one of the endogenous systems that modulate the
learning and memory. There is currently debate over the interaction between L-type Ca?*
channels and endocannabinoid system on the learning and memory. The aim of this study
was to examine the effects of acute administration of URB597, as endocannabinoid
breakdown inhibitor, following chronic administration of verapamil, as Ca®* channels
blocker, on passive avoidance (PA) test.

Materials and Methods: This behavioral study was carried out on 70 male Wistar rats.
Animals were divided into seven groups (n=10 in each group). Rats were treated with
verapamil hydrochloride (10, 25, 50 mg/kg, i.p.) or saline as the solvent of verapamil for 13
days (once daily). Before PA test, a single injection of saline, verapamil or URB597 (0.3
mg/kg, i.p.) was done. Then PA training was started. Retrieval test was done 24 h after
training.

Results: Results showed that both URB597 and verapamil decreased the acquisition and
retrieval of PA task. Moreover, URB597 can augment the inhibitory effect of verapamil on
acquisition and retrieval of PA test.

Conclusion: It can be concluded that L-type calcium channels may have arole in learning
and memory. Also, there is an interaction between Ca?* channels and endocannabinoid
system. This may be due to changes made by endocannabinoids in neural structures involved
in learning and memory processing.

Keywords: Endocannabinoid, URB597, Passive avoidance, Learning and memory, Rat,
Verapamil

* Corresponding Author.
Email: alirezakomaki @gmail.com
Tel: 0098 811 838 0462

Fax: 0098 811 838 0208 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences June, 2014; Vol. 18, No 2, Pages 101-109

Please cite this article as: Komaki A, Rasouli B, Rasouli S, Shahidi S, Sarihi A. Inhibition of endogenous cannabinoid breakdown in the
presence of verapamil on learning and memory in arat. Feyz 2014; 18(2): 101-9.

ARA



https://feyz.kaums.ac.ir/article-1-2231-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-13 ]

9GS0 (sLassay 53 aolyl 9 59 3 (5 93 (SLassd gilils s5a3 003 lgs 3!

AELe 3T 3,553 Ghige jo il

A \ Y N *y
e o Jlas gt Salow ¢ Sy e o s e o SS Lo e

(oM

JEIT 55 5 53 i 515 30 o ) (550k o Al S dites 0550 (sl 51 (0 LS 5allS sl 1O 9 Al
URBS97 sla 5 25 1 andllas ol 53 3503 3 9m fi5 IMt (6,850 5 aliblo 55 (s gllS w5 L g 55 oS sladUS
G5 cmd 1y Gl 48 B o g (oS SIS S lge) Jualilys ooz 32508 Jlinas 45 (s 5l 45 o S lge)
2ol Ol s g 258 (Passive Avoidance; PA) Jé & (g3l !

Sl g il e 2BVt g SV a5 A bl Sl 25l e as e V0 SH 5l aalllae el ot S5 9 Slge
e plomdl 31 Jeb (oo S 4il39)) kd Hless 55 W Sdasy Joobilss I Olga pdle b feells 00 YO Ve mg/kg 58 b
(e 9 238 Sy g0 a3l 5590 Ol 058 4wy (/¥ mg/kg) URBSIT b 5 Jblys ol 51 503 S Goy3 S PA
W38 e Sy 55k ) dm Sl YE (5T bl cs b e sl PA o

o= @l o Al i PA cs s 1, 6ol pa 5 OlusSt Lublys s URB59T S sls 0lis asdlhae ol il
lei e 1025 PA s a1y o0 bliay 5 olasST 5 desblys solge o 31 a5 G URBS97 a8 das oo 05 udiows

mop Al e Al 5 (5 5E5k Jod 5l she dlasl 3 B S s Log g endS LU & 235wt Ol 5 o 1S 5 A

)__.,.uHLHJ,“;A,JIH\d.x_.«,f,_lasu..a)uaﬁjdyhuuijiséuwlsmw&m&10,'.3

yls S il 5 Sl skl B s 45 ol ae sladlasle s Lok 5alS 5

eolilys cal o g il 5 585k Wb g5l URBSOT (s slilS 5ol 56l O 319

V=118 Sloks VAT 5 5 sl 5 Y ojlad cphdond 0553 b (o2a s — ool aliols 53

Sl 51 5o, 5 48 lesls ol Teyler 3 Morgan
Esly 509, dayl =5 5 culS gen CAL ab )5 Jsbil
S dilosls DL opdlimn (oot [A] 5 9 o LTP aials Jals
o bpp LTP 5 Jooblys oot G2u5 (50503 Sl pd 5o
Sl sl 5 IS 6 5y 4 Al panedS sl JULS
[A] el sds 5 e 5o o by g (6, aabls s Uas
2 G 5US 3550 3 65 (5345 Slalllae 1B, e
o=l 9 il gl (ol ad $ )0 Sl g alail>
Ll 5allS 30 3550 53 commen 1NV 0] 55 3525 bL3,|
s g At D3I E G LTP 5 sl (523 JSS 505 2
Delta-9-1 Jol oS 5 5 Ulgz sl [MV=V1] 5,05 355
Ol g=ea 3 LIl 3l tetrahydrocannabinol (A °-THC)
[IVY] ol el s alabls Cilises glaads oS ok
g9= 33 3 (CBI) (susisualils' ) g0 slop 0t 8 5 oy
(2= JgmedS i gl 1-Y 5 Al SUT imy 059851 8 50ilS
o syl S0l S sen 3 gl S e linis 5 AG)
Sk 5 il ladnl B 53 SAS Sl plends) 5 g
s 45 s o QL il Sladod o Meay [VA] ASL

5 St Jold &S Bl 5 (S0l ool sl je 3 smblS

Aoido
il gLagt e Cls saas il il Slallae
9 adible s [E] LermdS LU 5 [YON] (5 mamdl 5,5
Sl 03 S g g5 15 4 ol gdain Dlalllae s (5,50
S s 93 SIS oo gl oy ol 5 s 48
Long term 4 o sghs ol 4yt gl gy &
ot S 53 o 520 gl 551 4y depression (LTD)
Long term potentiation S > 5 cCusl atugly o b
5 ol Jow GlapslSe oy e 51 (S 015 4 (LTP)
sl a3l sl o oS 53 (e Sl 4 (55

Jo-v]

Olsed (S 3y pole oliils olacl (555092 jud ligins 3 ya eyl '
GSbiy pole o8ty colacl (siglg b lisizg S e sgegec Sidjy "
Ol

sJoians saiunyg ¢3S ¥

Oliging 3 o Olaed Sy pole sEID disegd 2pd OLLS (Olrod
Slacl $59l9s jud

<AV APACY <A 10n303)98 +AV) AVA-ESY 10al8
alirezakomaki@gmail.com :(5x39)35)l Cang

AP/IP/1Y 33led obpsy 496 AV/7/F 3080)s A0


https://feyz.kaums.ac.ir/article-1-2231-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-13 ]

sl Jusbl,s s URB597 56

et el T $la ol s G 1 5 45515 s
el 0 plonil A 5T S g LS eI

Shuttle o&ws 5 (Jd ) g5 2 5550 oo,
Coad 53 5 4S5 Sl oW Sy anr K oKus o1 Box
Fox¥ox¥e e o sl g ol ol LSS 05 5 KLU
AN (55 gmS dmyp Sy b iy g2 AL o il
o glacde S g3 S ks baS e e e Sle
S S S o g 3l spry B 5l e Bl ) alols
b Jasl Olem b 4 KLU s s Ll ees 5o b
Aol et o o F plol ad> o 5l 3 bl !
L S S 0s S p gla g A0 sl o ((Habituation)
&l ==I Shuttle box 0y, lal aids A sgd> Sl dlols
Iy adadone 93 crmt )0 4l 0 51 Ay ol esls )13 Jld 8
55 alsl3T ad osls o3l Loyt e 4 4R33 55 ke 4y g 23
ol 53 Vgame o uS ol 5 235 by 5 S alaioes g
3)ly Ao 5505 Juled b jsba ol e Fse do e
2905 % Joled sdge ST Gl doolh cpl 53 558 S0 alaions
S =595 42U 53 15 0k (sled 5 Cdl S0 ab o
Ay adids Y0 tpgs ad> e s B o Bl asdllas S
o adds ¥ g adlS ar ) Ceamd 2 1) gl e e
R Ay 03 g S ,U Aadoee 51y B S s 03l e O g
4 el e S S ad 5 e 15 0T 3 KLU alaioes 4 3555
o S o 0315 Ol g 4 2 00 LSS B L sl V0 Dl
sils S 5 e 4y 5 a2iS ol S Al ) ol e g
Ao o 5 day adds g3 d ol ip g Al e [YE-TAN] A e
NP oEas by Cad 53 gl o Sge 25 8 on plonil
Ao 0 detS Vb ) 5 KLU Caad 93 G )3 g ek w2l
S D) goinl 4t 4l plol (Acquisition) 5 ,8sb cud G
A i Sb e 315 2l e hae akds Y s 3 S
adiioee 55l SI bl S oy 2500 &S g psehe cnl 4
IS g Coge red 0 1) Spd do o L S s S0
L g 1SS AT IS pl (gleids ¥ Sy ol b 5 s S 0
o o 525 S, atdiioen 3)lg 35K 3 al e g U
- ploml ey ol YE &S Al e ol o :(Retrieval) polexr
Iy ol adadl ,Lsby g osls I3 cpdyy abaious 43 1) Soge oo S
DAYV 0238 o s 4hcB3 Vo ey

ol als og 8 -Vl wise ole abell glaey S
500 W ety Ko sbaeg S 4 Ay SlS 5 e b 05 5
e s Gl Pl B e GF JSS 4y S

Y e)l.a.:nl\/\ U}.:|\Y“W|,§, ""’J"’.lﬁ MUD‘.&}J

P 4 b Y] das e 1E S6 Co ) il (g5 bl
g bl 3 guSgumblS Lol S 5 oS SladUlS
P i 53 Js ouile D el b 5y 6,50
(oS gun s aluss c.i..i 4>l L & V”JS sldils
bl 5 S gublS ek ;8 5 cendS GLILKS o bLI
o=l 03 (Sl Sllllas .l 0l @iy 4 5 3550 253k 5
Slallae ool 31 S bl sl 48 S a0 bLI )
) s i (s 5llS CB1 ) gon; &5 sl 0k jaseie
5 S e Lal alS pop Do GV b psliow g2 3y JSS 50
Down  jfals csl L g4 pmedS JUIS glaouis’ S oy
(ol ogdhe [V4] 548 s A swbls CBI o, regulation
53150553 A gullS Al 3) 5 55 g3 gl
213 0 gy b el 558l Gl S ool
i 53 S5 5 Ko (Tl Yiazol Las slilS 5ot
Soails s 4l S5 G0, b 524 K2
e G JEs odS ke 1580 5[] axes (DG)
> gmbisr oS gt sl 05,5 3 035U Il g
2 el dily S5 SUE e sy 4S5, 5ba Y]
ol 0k o dalin ob alS pon Jlauiles S 4 sla0g, 5
o =S ol plnil 5 e (sl 4 4z LYY
sl 48 03501 Slads gmblS @ jow odiiS lge 2E o bLo
P g b (gl LS 55 LS Sl gl Sl

Al e Al 5 S0k o Lop g ardS sladUlS

by 2993190
L b g5l il S5l iy, 5l amalllae oyl 5o
a5 85l —w ) stiwas (Passive avoidance)
3 dbj sl s e Vol ol Gaded j dd eslatul
\e B}ij 4.3454.1:; oalaiwl Yoo—Ygo b}}‘f Wistar :‘j.s
.hﬂj_:a el &UO ‘5\_h4:..~: BE) \Au,'&_’.a LA m....&: &U
uﬁ}A‘Jjg;ﬂ‘_.ﬂ s> Yr-YE CJ)‘R > gg',_.du.d
S ke 4 13 5 O 5 edd o IagKNYNY KLU aldy,
;;“‘,_:.a BYD) \YW Sdndy &‘j’r..o 6\.&9_,» YY) Quuﬂj.m: BL)
mg/kg BYLE™ \.3 J.:ﬂti‘)}) .L'»:,Sdn C,.é\i_)é U'?‘L" “. J:a\.;b}
wﬁ-i j' .bu')'}) JA wb ;ﬁ-‘ JA .[\’\"] (.le ‘_;',’._)J.S VOg\'g K}
05541 5lads gublS saiS lge ) s> phe b gl 53 GuuF
A s 5 Wlate g a8 S plmil (Acquisition) Sl s
ool S5 4 p5¥ .23 8 plonil Retrieval) (g lw blia i

Sy o oLy hasn slhsd b e Sl &S

Yoy


https://feyz.kaums.ac.ir/article-1-2231-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-13 ]

Gise b sy ey B o sobsae 5 pastie DM
YO Jwblys 5 [FONFVD=YALY P<i/v0] Vv Jusblyy 058
OAY P<s/vin] 00 Jublyy 5 [FOF)=£/YVY P<i/01]
Cod 315 G508 UL Gl 0y B L alin o [FOPY)=
alio 5,51 plia 0sa51 35, 3 (1B JK2) Las K,
Glsgre W 55 oliws KU Caand 53 0hS (g UL
Voo deebls o9 e ol O 8 Ll oom 1
P<oa] Yo Jsbly  [FOM)=YVA0 P<i/v0]
[FOM)=UY0A P<e/ean] 00 fulilyy o [FOF/¥)=£/0AF
Sl e 53 ) (g Ol e 098 b amlie s
o Ky KU Conmd 3 0kd (G Ol Sl L AAS1 IS
P<e/a] or g N el ekl glaey S
Jeollss adS 3l s slaeg S o cpzen s [FOFU=8/0r
1- JK8) asb o ,ls sma [F(/¥V)=Y/A0V P<:/v0] 00 5 YO
Gl A S s cibys Slads slaw gl awmlis (C
Sl Sl e 4 2955 pde 5 5550L Hlme 4 O

599) Jobilyg oaS il s il slaey S o 1) (ol5 sne
2095 215 A6 peS s 6L bl Yomg/kg
595 3 5 S5 ses S s e s 4 5 il g
URB597 +jubl,s JURBSIT (as,5 esbicul usbis
ey e f ol 0L dle o 8y by bl
P<o/v0] Jublys laesS b amlis s URBS97
[Fe/e0)=v/¥yv (P<:/+\] URB597 , [F(¢/80)=8/veY
Fheobls o8 b amlie o 5 (S S e gt Slas
Gy Ssd [F(£/£0)=Y/aV0 P<t/10] 58 wlads fuslil,s
Loy £ amlio (2-A IK2) Ws S Cdb,s 5,800 4 O,
sls 0L (ol blray Dol 55 Syl o 4 3g)s 56 o
S 2 2y Bey S Gl 5 pastie N WS
505 7S UL ol 05 8 b amlin 53 ey 5 pled gl
53 URBSI7+ Jusblys 09 8 sla b Lidd K50 o
S cd 3)ls g8 56 L URBSIT o5 8 1 alie
+delily 095 i [FE/L0)=UAW P<i/0\] was
56 L URBS97 + Jusblys 05,8 b amlio 55 55 Jwblys
[F(e/80)=8/80Y P<t/10] Ldd KLU Coond 3,05 (5,8
Ol amlie (5,50 blray 003l 535 52 (2-B ojles JS3)
e glaey S 53 oiws KLU Ceand 3 0dd (g
URBS97+ jubl,s URBSOT ubl,s  sauSil,o
o o olssae OWS 5 ol 0y By bt el
038 b e 5o Loy S pled gl ise ol OLE o9 5

O)Ken 5 KaS

b odd G5 ol 55 A5k Gbesl ploxil 5, 55 s S
Y s S e el T (55 SR lasT 4is ¥ s de s S
oy S cnl 53 5 058 p5 aw Jald o5 8 cpl i hullyy o9 8
IS 4 g M 59, W ceny (YoYo s mg/kg) fwlyl s
S ey s w3 S G Ple B epe Gouy
0 5lgn 038 ¥ i pa b SRLT ol Go5 o A
W odsa 0y 5l (URB597) 03547 (slads subilS 4 jo0
wlys gl Slhe s ez GauF JSS 4y Js 5a,
URB597 o535 cpl bl bl el 55 3 k38 o
Cole i g Glaw 5 ol GiuF ) sen (0.3 mg/kg)
055 -1 YAN] LS ilys ShlsT et 51 LS
03907 5Lk gblS 4 55 048y lgat S JULS 08 14
—a 3501 lds bl 4ips enS )l sl= (URB597)
4 (Yo mg/kg) S UK eiS5les 2 oD ol )0
(BTl o3 S g e JEs e GuF O
(Yo mg/kg) 555 ks S GoyF Rlesl el 51 S cela
Usm o 9 Spo 215 5 cp S ccmbio 6 L Sl
Jeeblos 593 nl 3 S 5 slaes 5o s s 4 5 il
0 S ot ordS SJULS 68 jlgo 05,5 —0 A5 5 eslinal
sl Oy gt 1) oedS JBIS 048 ) lgo 1 erdS gladULS
Slhe JF epe GoF p e (Yo mE/kg) s S
plmil 5 Job sl i 5 (YO mg/kg) preelS JUS S g
U RO A

e Sl sy gy p 8l bl Jdos 5 4
g 0dkd @55 b Oy gon Lesls 45 Ll 5l g 8 o s
033l o s 8 b (ANOVA) ubyls 56T 0050 5!
TSl ot osls s esliwl (Tukey) aosls cawbize
i 53 b B g S gl 5k Sl Sl
A4 B s Da g yls e pedaw Ol gy P<t/r0 ol e

b
Gl S A S pd Sl s Sy sl (g bl awsli

Sl b e 4 3505 e g 5555k Llas 4 Oy
035 5 Jobilos oS 3l ys cilisee slasy 8 o 1y (6l e
P<ervo] Yo Jullyy o585 glagise ol OLE ol
53 [FOMO)=/¥v P<e/03] 0v Juablg o [FO/¥D)=Y/AVE
By 1t A S g (gt Dlabs il 055 L s lis
53 ey 5 anlae (1-A oled JK5) W58 il s 5850 &

WS sls OWS 5y5l ey g3l 5 Kb S 4 35,5 U

Y e)\.e..';'al\l\ 6,9 |\‘“\‘~|ﬁ.7_9 b‘:ﬁlué.:.'ﬁ M\Je\»}b


https://feyz.kaums.ac.ir/article-1-2231-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-13 ]

sl Jusbl,s s URB597 56

@ o wm

"

il

Trinl to Acquition

Contral Vara URB537 Vera+ URBS97 Vara+Vera
Groups
B Bies
Tos J
w
I
g *
T
g H
|
i Tan s &
- T+ e
£
g o e
2
£ e
= 1
e
&

Control Vera URBSST VearatURBSST  VerasVera
Groups
¢ E axn
_ e &
3w " - T
= Tes o
£
vt o .
'E tes -
2
o
Zo
_@ ahe 4
£ .
v
E o
=
Contral Werapamil URBSS7 VeratURBS9T  VeratVera
Groups

URBS97 + Lal,s URBS9T bl s 12 =Y ol IS
@il s s 3y ol b acylis 53 Jesbls + el
G 33555 8 5 (6500 s &0 Oy 61 (S 801 S50
-y 003l 55 S i 405 2B (A) oK 6
53 ol8as Sl a3 3 0l (e Olay 2 5 (B) (51 bl
Seral it ke & o Laesls (C) (sl blas 0505
el 0l enls LS Sle
05,8 b aslis s FHFE= P<ujuiy , BE=P<uy0y | F=P<u/i
bl + Joslls o5 8 b amlis 3 & =P<v/v0 Jzs
s #=P<./v0 URB597 o5 S L aslis ;5 § = P<e/0)

Jeelilos 5,5 b anslie

Sy
B W ke adlae pl Lol mls oS by
5 bl Ul galS el Joblyy sl g e e )
2 e b e 09 S 0 Sl ol s £ oSk
(05581 i swllS & w5 ouiS o) URBS597 35 0 -
URBS597 550 -¥ 35 8 o s 5oL 5 bl 2alS Esly 3

xSl 5 Al JalS el 55 by pae s dlse

Y ol VA oy [VFA¥] 5 5 sl 5 | e asliobeys

n R3S (G KU Caamd 53 1) (g Ol S ol
Glssre s URBSIT + fusblyy 5 Jooblys 658 5o
035 & awlis ;5 URBSI7 + Jublys o5 F 5,k 52
s [FGereo)=0/ta P<e/\] i 0Ly URB597
P<r/v0] saS Oby Jmblos T Jobihy 08 b awlis
JSE) sl 038 gy LU S o 1y [F(8/£0)=8/YEA

(2'C OJLM:
A
e 7
1 .
c T
k-]
E r
T
2w
2
!_ﬂ Al
b
=
1
b
Control 10mgfkg 25mgfke S0mgfke
Verapamil
'™
B
Y.
3 T
2
oy *
g o
',G E
= e
g L EE
<
g
& -
be
Contral 10mg/kg 25mpfke Somp/ke
Verapamil
¢ s EET)
Tt
o .
=
E e -
B e o
(-3
E LI
~
R
-
£ e o
v
S j
=
b -
Control 10mg/kg 25 mgfkg SOmgfkg
Verapamil

Slads slad 5y el il lages S =) oled S
3505 048 5 55k e 4 Oy sl S S8 2l s
03 Sl i 35 U d(A) oKy Kb Eand o
S e 3 0 (e Olo3 5 (B) (sl blras 0505
TSk & 0w Lresls (C) sl bl 051 53 ol
SFEP<0 el ol 3l 0L s las Gl
JRS 05 8 b amglia js ¥¥¥=P<iyony  FF=P<y0y

ARYC


https://feyz.kaums.ac.ir/article-1-2231-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-13 ]

P ol gen Sy e 5 (CNS) (o35 0 s
05581 5 05581 i sl SISl 5 amile )3 slodes
e CBI b, gy g3 slaws alS gen 5 340
‘5Lar.5}ﬁ ozes 2l sy 2-AG 5 Anandamide
5 [0V el sl S gn 3 L) e UL o prases
25 o p S0, 3 LS gl sl (g5l S15T culS gon
sbul 5ol Kas 5 038 J1 gles JESH gy, o]
wils S g 80k 5 bl S (b s el (g 0y K2
Sl 3 e JE A 5,8 e e Gl plu [OV] AL
A% S ki yls i gl 5 (Attentional) > 5 sla
5 ombas Ll Sl 6,8 alisls s Il b of en THC
s JB S e n SEsS 5 LE (ilaslil als 5 Sl S
s 51) WIN-55,212-2, 5 A °-THC i 3 [OA] 55
35 o885 el 3l i3l Esly (ks bl slaodi S
45 sls 0L 3o cal s [04] ssdn JS g5 S0, S
B Al s LS e Ul Al T3 55 olee S bl
5 AN bus 559585 5 5, Sl (Gakos
Jerblos o 2o 45 Cel O S0Ly [YOUX] 55 01\
o) Llee ol rzen 5 LTP W1 il fals el
s wls @S 4y Sy e 53 W )l el S o) 8
2 oS s bl G5 Bl e st el
5,90 4bdl= Retention (55, » wlSgn glalis o
5 Jelihs & ol sds B pasia g el esls LlF s
1] a8 o Wl a3 pl p (28S B1 et
b Joebbys o e Jlise URBS9OT 5w
BAS N 3 g 0kd sbml Joolilyy bw g &S (55lee DI ST (g3
e Jos 53 JFI o5 s SOL Wil ol S
A5l s gl gl Al 0 omndS LS 5 (g gblS
S P58 53 Ligdped 0 pFd SedS ae o 5L
4 oS Ol 5 Dol Yms & el 3 5 WO, by
S el sks S BIE [OV] Kk s asle Oy, S
Jus Jols S 5 0 Jlise 1, Jlesl CBl sl 8 6 o
o535 S35 Sl S W] A ST 03 5
il Sy 4 ly ardS SLILE Ll 5 (V] LS
S5 W rrer Gl glaek S 14T
i parie g O ol Jy Ll S6 culS s
SIEb 4 e el Ko CB1 glrosi 8 S o ool
ot 25500 3l S Gl 5 298 e ) S35 Sl
S [W-Ve] sl eld S8 e S 30 pl 4

O)Ken 5 KaS

Jeblog es 8 55 et sdalin fals 5l iy JalS opl s 8
+hebls e 8 S 5 S Js el 4 URBSIT
T 1Y)

Lok ;8 o 3l S w45 sls OLE Guiow ol
¢l URB597 hus Wb smbls bl 4550 Ll b CBI
ssbe (e ead el Sldlas 38 o Al unT 5 s
ki I Sl GRS ol Al ekiS AU s B
5 il Jolw wlul) LTP CBl glcws ST« cwl
O ozl oeslSa & VNNV ] S o o 1) (5,550
e 1 Sl S o, OBl slow iy ok xS 45 ol
ot s Ol s slp DU S e s 1S o
N-Methyl-D-aspartate Acid glek ;8 ooy 5 (oo loms
Lok ;S 04d 5Ll p3Y e S 51 (NMDA)
S ol g S J5138 dS a5 NMDA
4 e Salg 3 S S W ) edS @ anly sU Suly
[FTaY] ssé 0 LTP sl

G oaiS e Olgea O Slinde 5 Uil
s ST S I sl ok bl Al il
S0l Ol [FY] Ws 8 e bl Cu sl Esl g guwmblS
s b JS105 4t S ) 45 el el L 5 sl
Lol les i 1500 2 Gk sl A3l oo (53 5 UlS 5l
I, (Working memory) ,\Salil> Jun ods ol oS alail>
Joo lodd ais gol g a5 1) SNbl Ygeme 5 diS oo
.\.;‘,:.ﬁ\sls‘,.xslr:...:...,..\;.:sua‘-}:ﬁub 6-,:ga.u.ul.:&5b-
53 [P¥] a)ls OF plail 5 il ks gl (sl ool 2E
5P A BT 5 bl sul (J S pha
Lls otp S el S 5 5L L ki
a5 5llS CB1 g, o5 das o 0L Ollas [Yo.rE]
el gp Do GYgb el S UKS 53 1) g S
S ol gl S0 R SIS [FEYA] uS e
Gamma-4 ayly LTD W Jgud com bads sulls 5l
ols,lf [*a] wss e+ Amino Butyric Acid (GABA)
G3ll3l 53 G bl s 2 Wl SOy (g3dane
—odi,S gl 80 5 [EA-00] Sl S 4 [£0-£V] GABA
sl o L sl

URB597 &5 4 jasie Gios ol bl gull
3 A ol Yol 5 das o 13 56 Cow |y Ol e aiil Ol e
FANF by pl 53 g Al ulSan AU b

("L“S 25 0558 Sy LUSgublS sul &8 cwl obs S

Y e)\.e..';'al\l\ 6,9 |\‘“\‘~|ﬁ.7_9 b‘:ﬁlué.:.'ﬁ M\Je\»}b


https://feyz.kaums.ac.ir/article-1-2231-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-13 ]

el fsblys s URB597 56
yls iE Al 5 6 S5 sladn B

S1osud 9 K5
By b5 Dgnae Jlkos &b ool aalllas ol

o9l 5 Sladow o fone Ciglae 5 ASl o Olken (K3 p ke
2 eden o QU Salem &5 Older (S el oK1
Jp 5 Wlae pl OBy 5 23 8 o Sla s Amdls edgs
e (S ple oKty Clasl pole Slados 55 0 p e
Iy 55 J cles gad 1315 (s lSah Bt ool gl 53 45

A ls

References:

[1] Lynch MA. Long-term potentiation and memory.
Physiol Rev 2004; 84(1): 87-136.

[2] Riedel G, Davies SN. Cannabinoid function in
learning, memory and plasticity. Handb Exp
Pharmacol 2005; (168): 445-77.

[3] Lashgari R, Motamedi F, Zahedi Asl S, Shahidi
S, Komaki A. Behavioral and Electrophysiological
studies of chronic oral administration of L-type
calcium channel blocker verapamil on learning and
memory in rats. Behav Brain Res 2006; 171(2):
324-8.

[4] Maurice T, Bayle J, Privat A. Learning
impairment following acute administration of the
calcium channel antagonist nimodipine in mice.
Behav Pharmacol 1996; 6(2): 167-75.

[5] Hansel C, Artola A, Singer W. Relation between
dendritic Ca®" levels and the polarity of synaptic
long-term potentiation in rat visual cortex neurons.
Eur J Neurosci 1997; 9(11): 2309-22.

[6] Kirkwood A, Bear MF. Elementary forms of
synaptic plasticity in the visual cortex. Biol Res
1995; 28(1): 73-80.

[7] Borroni AM, Fichtenholtz H, Woodside BL,
Teyler TJ. Role of voltage-dependent calcium
channel long-term potentiation (LTP) and NMDA
LTP in spatial memory. J Neurosci 2000; 20(24):
9272-6.

[8] Morgan SL, Teyler TJ. VDCCs and NMDARs
underlie two forms of LTP in CAl hippocampus in
vivo. J Neurophysiol 1999; 82(2): 736-40.

[9] Arenos JD, Musty RE, Bucci DJ. Blockade of
cannabinoid CB1 receptors alters contextual
learning and Memory. Eur J Pharmacol 2006;
539(3): 177-83.

[10] Puighermanal E, Marsicano G, Busquets-Garcia
A, Lutz B, Maldonado R, Ozaita A. Cannabinoid
modulation of hippocampal long-term memory is
mediated by mTOR signaling. Nat Neurosci 2009;
12(9): 1152-8.

[11] Terranova JP, Michaud JC, Le Fur G, Soubrie P.
Inhibition of long-term potentiation in rat

Y o)wl\/\ AJ‘gal\\‘Qflﬁ;} ""’J’lﬁ MUDL&}J

S Gab 3 el mSE 4l sbosss 5 K3 ALE
da T pl 55,8 0 Oy g0 05900 slads swblS Retrograde

e oS 153 51 0 sl M3 S 3 S (g5l

[¥e] sl Bl 5o cpa gl &

& 5 4o
Ky i Sl G ) Jeol s el
2 oS GdU 5 bl e g e S
4 b s Sl Yl syls sy g S5k 5 bl slowl

53 48 ol s Ol la 3 Wl bS5kl Oljee i

hippocampal slices by anandamide and WIN55212-
2: Reversal by SR141716A, a selective antagonist of
CBI1 cannabinoid receptors. Nauyn-Schmiedeberg’s
Arch Pharmacol 1995; 352(5): 576-9.

[12] Misner DL, Sullivan JM. Mechanism of
cannabinoid effects on long-term potentiation and
depression in hippocampal CA1 neurons. J Neurosci
1999; 19(16): 6795-805.

[13] Lin QS, Yang Q, Liu DD, Sun Z, Dang H, Liang
J, et al. Hippocampal endocannabinoids play an
important role in induction of long-term potentiation
and regulation of contextual fear memory formation.
Brain Res Bull 2011; 86(3-4): 139-45.

[14] Carlson G, Wang Y, Alger BE,
Endocannabinoids facilitate the induction of LTP in
the hippocampus. Nat Neurosci 2002; 5(8): 723-4.
[15] de Oliveira Alvares L, Genro BP, Vaz Breda R,
Pedroso MF, Da Costa JC, Quillfeldt JA. AM251, a
selective antagonist of the CB1 receptor, inhibits the
induction of long-term potentiation and induces
retrograde amnesia in rats. Brain Res 2006; 1075(1):
60-7.

[16] Collins DR, Pertwee RG, Davies SN. The action
of synthetic cannabinoids on the induction of long-
term potentiation in the rat hippocampal slice. Eur J
Pharmacol 1994; 259(3): R7-8.

[17] Mendizabal VE, Adler-Graschinsky E.
Cannabinoid system as a potential target for drug
development in the treatment of cardiovascular
disease. Curr Vasc Pharmacol 2003;1(3): 301-13.
[18] Herkenham M, Lynn AB, Johnson MR, Melvin
LS, De Costa BR, Rice KC. Characterization and
localization of cannabinoid receptors in the brain: a
quantitative in vitro autoradiographic study. J
Neurosci 1991; 11(2): 563-83.

[19] Vallano ML, Beaman-Hall CM, Bui CIJ,
Middleton FA. Depolarization and Ca®"” down
regulate CB1 receptors and CB1-mediated signaling
in cerebellar granule neurons. Neuropharmacology
2006; 50(6): 651-60.

Vv


https://feyz.kaums.ac.ir/article-1-2231-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-13 ]

[20] Isokawa M, Alger BE. Retrograde
endocannabinoid regulation of GABAergic inhibition
in the rat dentate gyrus granule cell. J Physiol 2005;
567(Pt 3): 1001-10.

[21] Alger BE. Gating of GABAergic inhibition in
hippocampal pyramidal cells. Ann N Y Acad Sci
1991; 627: 249-63.

[22] Isokawa M. Modulation of GABAA receptor-
mediated inhibition by postsynaptic calcium in
epileptic hippocampal neurons. Brain Res 1998;
810(1-2): 241-50.

[23] Lashgari R, Motamedi F, Noorbakhsh SM,
Zahedi-Asl S, Komaki A, Shahidi S, et al. Assessing
the long-term role of L-type voltage dependent
calcium channel blocker verapamil on short-term
presynaptic  plasticity at dentate gyrus of
hippocampus. Neurosci Lett 2007; 415(2): 174-8.
[24] Motamedi F, Ghasemi M, Davoodi FG, Naghdi
N.  Comparison of Learning and Memory in
Morphine  Dependent Rats using Different
Behavioral Models. Iran J Pharmaceutical Res
2003; 4: 225-30.

[25] Narayanan SN, Kumar RS, Potu BK, Nayak S,
Bhat PG, Mailankot M. Effect of radio-frequency
electromagnetic radiations (RF-EMR) on passive
avoidance behaviour and hippocampal morphology
in Wistar rats. Ups J Med Sci 2010; 115(2): 91-6.
[26] Senik MH, Mansor SM, Tharakan KJ, Bin
Abdullah JM. Effect of acute administration of
Mitragyna speciosa Korth. standardized methanol
extract in animal model of learning and memory. J
Med Plants Res 2012; 6(6): 1007-14.

[27] Mazzola C, Medalie J, Scherma M, Panlilio
LV, Solinas M, Tanda G, et al. Fatty acid amide
hydrolase (FAAH) inhibition enhances memory
acquisition through activation of PPAR-a nuclear
receptors. Learn Mem 2009; 16(5): 332-7.

[28] Rasouli B, Rasouli S, Komaki A. Study the
Effects of Endogenous Cannabinoid Breakdown
Inhibitor on Learning and Memory in Rat. Cell J
(Yakhteh) 2011; 12 Suppl 1: 33-4.

[29] Scherma M, Panlilio LV, Fadda P, Fattore L,
Gamaleddin I, Le Foll B,et al. Inhibition of
anandamide hydrolysis by URB597 reverses abuse-
related behavioral and neurochemical effects of
nicotine  in  rats. J Pharmacol Exp
Ther 2008; 327(2): 482-90.

[30] Ketchesin KD. The effects of the fatty acid
amide hydrolase (FAAH) inhibitor URB597 on
extinction of a conditioned taste aversion. JRCS
2011; 3(2): 24-35

[31] Scherma M, Julie Medalie J, Fratta W,
Vadivel SK, Makriyannis A, Piomelli D, et al. The
endogenous cannabinoid anandamide has effects on
motivation and anxiety that are revealed by fatty acid
amide hydrolase (FAAH) inhibition.
Neuropharmacology 2008; 54(1): 129-40.

[32] Sullivan JM. Cellular and molecular
mechanisms underlying learning and memory

O)Ken 5 KaS

impairments produced by cannabinoids. Learn
Memory 2000; 7(3): 132-9.

[33] Varvel SA, Lichtman AH. Role of the
endocannabinoid system in learning and Memory. In:

Mechoulam R, Editor. Cannabinoids as
Therapeutics. Birkhduser Verlag/Switzerland; 2005.
p. 111-40.

[34] Davies SN, Pertwee RG, Riedel G. Function of
cannabinoid receptor in the hippocampus.
Neuropharmacology 2002; 42(8): 993-1007.

[35] Kano M, Ohno- Shosaku T, Hashimotodani Y,
Uchigashima M, Watanabe M. Endocannabinoid-
Mediated Control of Synaptic Transmission. Physiol
Rev 2009; 89(1): 309-80.

[36] Freund TF, Katona I, Piomelli D. Role of
endogenous cannabinoids in synaptic signaling.
Physiol Rev 2003; 83(3): 1017-66.

[37] Lovinger DM. Presynaptic modulation by
endocannabinoids. Handb Exp Pharmacol 2008;
(184): 435-77.

[38] Lynch MA. Long-term potentiation and
memory. Physiol Rev 2004; 84(1): 87-136.

[39] Chevaleyre V, Castillo PE. Heterosynaptic LTD
of hippocampal GABAergic synapses: a novel role of
endocannabinoids in regulating excitability. Neuron
2003; 38(3): 461-72.

[40] Higuera-Matas A, Miguéns M, Coria SM, Assis
MA, Borcel E, del Olmo N, et al. Sex-specific
disturbances of the glutamate/GABA balance in the
hippocampus of adult rats subjected to
adolescent cannabinoid exposure. Neuropharmaco-
logy 2012; 62(5-6): 1975-84.

[41] Baur R, Gertsch J, Sigel E.
The cannabinoid CB1 receptor antagonists
rimonabant (SR141716) and AM251 directly
potentiateGABA (A) receptors. Br J Pharmacol
2012; 165(8): 2479-84.

[42] Foldy C,Neu A,Jones MV, Soltesz 1.
Presynaptic, activity-dependent modulation of
cannabinoid type 1 receptor-mediated inhibition of
GABA release. J Neurosci 2006; 26(5): 1465-9.

[43] Hofmann ME, Bhatia C, Frazier ClJ.
Cannabinoid receptor agonists potentiate action
potential-independent release of GABA in the
dentate gyrusthrough a CBI1 receptor-independent
mechanism. J Physiol 2011; 589 (Pt 15): 3801-21.
[44] Cinar R, Freund TF, Katona I, Mackie K, Szucs
M. Reciprocal inhibition of G-protein signaling is
induced by CB(l) cannabinoid and GABA(B)
receptor interactions inrat hippocampal membranes.
Neurochem Int 2008; 52(8):1402-9.

[45] Gonzalez B, Paz F, Floran L, Aceves J, Erlij D,
Floran B. Cannabinoid agonists stimulate [3H]
GABA release in the globus pallidus of the rat when
G(i) protein-receptor coupling is restricted: role of
dopamine D2 receptors. J Pharmacol Exp Ther
2009; 328(3): 822-8.

[46] Deshpande LS, Blair RE, DeLorenzo RI.
Prolonged cannabinoid exposure alters GABA (A)
receptor mediated synaptic function in cultured

Y e)\.e..il\l\ 6,9 |\‘“\‘~|ﬁ_5_9 b‘:ﬁldé.:.'ﬁ M\Je\»_’b


https://feyz.kaums.ac.ir/article-1-2231-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-13 ]

el fsblys s URB597 56

hippocampal neurons. Exp Neurol 2011; 229(2):
264-73.

[47] Verdurand M, Dalton VS, Zavitsanou K. GABA
(A) receptor density is altered by cannabin-
oid treatment in the hippocampus of adult but not
adolescent rats. Brain Res 2010; 1351: 238-45.

[48] Musella A, Sepman H, Mandolesi G, Gentile A,
Fresegna D, Haji N, et al. Pre- and postsynaptic type-
1 cannabinoid receptors  control the alterations
of glutamatetransmission in experimental autoimm-
une encephalomyelitis. Neuropharmacology 2014;
79: 567-72.

[49] Vicente-Sanchez A, Sanchez-Blazquez P,
Rodriguez-Mufioz M, Garzon J. HINTI1 protein
cooperates with cannabinoid 1 receptor to negatively
regulate glutamate NMDA receptor activity. Mol
Brain 2013; 6:42

[50] Sanchez-Blazquez P, Rodriguez-Mufioz M,
Vicente-Sanchez A, Garzon J. Cannabinoid receptors
couple to NMDA receptors to reduce the production
of NO and the mobilization of zinc induced
by glutamate. Antioxid Redox Signal 2013; 19(15):
1766-82

[51] Ferreira SG, Teixeira FM, Garg¢do P, Agostinho
P, Ledent C, Cortes L, et al. Presynaptic CB
(1) cannabinoid receptors  control  frontocortical
serotonin and glutamate release--species differences.
Neurochem Int 2012; 61(2): 219-26.

[52] Polissidis A, Galanopoulos A, Naxakis G,
Papahatjis D, Papadopoulou-Daifoti Z, Antoniou K.
The cannabinoid CB1 receptor biphasically
modulates motor activity and regulates dopamine
andglutamate release region dependently. Int J
Neuropsychopharmacol 2013; 16(2): 393-403.

[53] Scandroglio P, Brusa R, Lozza G, Mancini I,
Petro R, Reggiani A, et al. Evaluation
of cannabinoid receptor 2 and metabotr-
opic glutamate receptor 1 functional responses using
a cell impedance-based technology. J Biomol Screen
2010; 15(10): 1238-47.

[54] Hoffman AF, Laaris N, Kawamura M, Masino
SA, Lupica CR. Control ofcannabinoid CB1
receptor function on glutamate axon terminals by
endogenous adenosine acting at Al receptors. J
Neurosci 2010; 30(2): 545-55.

[55] Ferraro L, Tomasini MC, Beggiato S, Gaetani S,
Cassano T, Cuomo V, et al. Short- and long-term
consequences  of  prenatal  exposure  to
the cannabinoid agonist WINS55,212-2 on
rat glutamate transmission and cognitive functions. J
Neural Transm 2009; 116(8): 1017-27.

[56] Herkenham M, Lynn AB, Johnson MR, Melvin
LS, de Costa BR, Rice KC. Characterization and
localization of cannabinoid receptors in rat brain: A
quantitative in vitro autoradiographic study. J
Neurosci 1991; 11(2): 563-83.

[57] Luscher C. Drugs of abuse. In: Katzung BG,
Masters SB, Trevor AJ. Editor. Basic and Clinical
Pharmacology. 12th ed. McGraw Hill (Lange); 2012.

Y o)wl\/\ AJ‘gal\\‘Qflﬁ;} ""’J’lﬁ MUDL&}J

p. 565-580.

[58] Pistis M, Ferraro L, Pira L, Flore G, Tanganelli
S, Gessa GL, et al. Delta (9)-tetrahydrocannabinol
decreases extracellular GABA and increases
extracellular glutamate and dopamine levels in the rat
prefrontal cortex: an in vivo microdialysis study.
Brain Res 2002; 948(1-2): 155-8.

[59] Verrico CD, Jentsch JD, Dazzi L, Roth RH.
Systemic, but not local, administration of
cannabinoid CBI1 receptor agonists modulate
prefrontal cortical acetylcholine efflux in the rat.
Synapse 2003; 48(4): 178-83.

[60] Lee EH, Lin WR. Nifedipine and verapamil
block the memory-facilitating effect of corticotropin-
releasing factor in rats. Life Sci 1991; 48(13): 1333-
40.

[61] Bidaut-Russell M, Devane WA, Howlett AC.
Cannabinoid receptors and modulation of cyclic
AMP accumulation in the rat brain. J Neurochem
1990; 55(1): 21-6.

[62] Howlett AC, Qualy JM, Khachatrian LL.
Involvement of Gi in the inhibition of adenylate
cyclase by cannabimimetic drugs. Mol Pharmacol
1986; 29(3): 307-13.

[63] Pacheco M, Childers SR, Arnold R, Casiano F,
Ward SJ. Aminoalkylindoles: Actions on specific G-
protein-linked receptors. J Pharmacol Exp Ther
1991; 257(1): 170-83.

[64] Caulfield MP, Brown DA. Cannabinoid receptor
agonists inhibit Ca current in NGI108-15
neuroblastoma cells via a pertussis toxin-sensitive
mechanism. Br J Pharmacol 1992; 106(2): 231-2.
[65] Mackie K, Hille B. Cannabinoids inhibit N-type
calcium channels in neurobalstoma-glioma cells.
Proc Natl Acad Sci USA 1992; 89(9): 3825-3829.
[66] Mackie K, Lai Y, Westenbroek R, Mitchell R.
Cannabinoids activate an inwardly rectifying
potassium conductance and inhibit Q-type calcium
currents in AtT20 cells transfected with rat brain
cannabinoid receptor. J Neurosci 1995; 15(10):
6552-61.

[67] Katona I, Sperlagh B, Sik A, Kafalvi A, Vizi
ES, Mackie K, et al. Presynaptically located CBI
cannabinoid receptors regulate GABA release from
axon terminals of specific hippocampal interneurons.
J Neurosci 1999; 19(11): 4544-58.

[68] Marsicano G, Lutz B. Expression of the
cannabinoid receptor CBI1 in distinct neuronal
subpopulations in the adult mouse forebrain. Eur J
Neurosci 1999; 11(12): 4213-25.

[69] Tsou K, Mackie K, Sanudo-Pena MC, Walker
JM. Cannabinoid CBIl receptors are localized
primarily on cholecystokinin- containing GABAergic
interneurons in the rat hippocampal formation.
Neuroscience 1999; 93(3): 969-75.

[70] Katona I, Sperlagh B, Magloczky Z, Santha E,
Kofalvi A, Czirjak S, et al. GABAergic interneurons
are the targets of cannabinoid actions in the human
hippocampus. Neuroscience 2000; 100(4): 797-804.

V4


https://feyz.kaums.ac.ir/article-1-2231-fa.html
http://www.tcpdf.org

