[ Downloaded from rjms.iums.ac.ir on 2025-07-23 ]

979295 w32095 b qmae 3 )Sdes 20 0J933l ($32.9bE piuw 31 (o) 2
5 2l slebse 25 Ll olSaus

238>

>

LT asme 31 Ly ciohs s s 5380 (3131 Lo sansBiS sl 48 wiloals L Lo puu s s 45 LS) idan g diss))
St St slagaly 5 (0559 30 5mbIS So)wlal T 31 g 5 alllae ol 51 B8 adly o Gaddial Lsas 5
=o3b ,a (Non adrenergic Non cholinergic=NANC) L5 5l S ,ae K555 ,0T 508 Gliae) K65a3 b sadd ¢ (8l
el s0gs 5 (ploaie sledige (Lsad slasd 5o Sl db)asd SosS GusmosS

ol B8, plea o GBS 5 380 cSwls b 5 Gadd laa 5l ams Ldige 05553518 GusosS sy g3 0By
G (S350,597 5 S35l Kol cga 355 0)(JsessSes 0)enasil € s (JsessSes V)omusT ssla 5 G5s)
obas 55580 sV 0¥ lagulSd 5o (SN S paS b 5 (0 81U8 J e s 0Sae VIO s 55 (AL sl JLis
Yo I sLas s K 5o JsessSee T o) Jlolilil ass S o 818 g 5 I oliis bas 5 lls 5 bt (S Jb
lac s ST NS 8 5K o slasy,S oo s dlaal GLS ) alas € (S8 ol a3 5 U8 4@y
Jses0See Vs stils 5 (AMO30 J 505 S0 S)CB (AM25 1 J 5o 5 Sae SH)CB1 (sla sy (olniall
5 e bl sl s dsm s Oipad Dk ALl plea 4 (JsosSae So)alolSBT 51 U8 4B £ (OpolaglS
gty dalllas o 0 g Ol N Jolidi 058 58w (obdob @M Gt Gy da i @l cnl 59 sam sl
Newman- _ilais (ANOVA) by 48, 50067 dli g 4 Lasals s kel Jala3 5 a0 s (Experimental) o a3
ka3 8 G e sl e golel Llad 5IP<./-0 5w alasi Keuls as post-hoc test

osaa 3 P/ V) gl e b 4 GusosS @il 5o NANC o dly (Saadod slagwly Ladisl
SHAM25] i Ju NANC (glagpsly 5 aylolill o0 oy 685 551 a8l il 380 (JsesoSee ¥ s) JaslelslsT
il (ralS (P<e /o V)0l ime sl 4 (s soSae SH)AMO30 L 6 Lol (Jso5080e V) olenlS 5 (U g0
4 J(N"-Nitro-L-Arginine Methylester)L-NAME 50 5 Sso ]l aleaSl 518 w351 005K S lgs cprinean
Jseslo ¥ g 1S Hlpe anloliill Glad b Hs—da o 1) (S Ji slag—aly (P<-/- V) )loas ok
lagaly s 15 Bl sui€ oy g8 53 (P<-/+ V)l ae sob 40 il NANC glagasly 55 555 L-NAME
S anialon 3 s 5538 b sladss bacu s (St b slageasls s s 31 Wl (oiaan s SalS NANC
3 CBI (sl sty 0 5 5mp 45 0l Gl 095,535 5LS G smgosS @8l @ ¢ty sl (Jpa il Vo 5 J 500K
Sl sas @8l ol L (CBy < LHVR,

slagaly Gilydl Eely (s s suil S llsbl 48 s oL HLs oulyl sl publa aallias 15 S dani
5 OB sla, i 51 S 58 Gaob ) 5 (ploas sledige p 5550518 GusaosS @8l Lo NANC & Gty (Sasds
Ol ealllos ol 5a onigan 2l 5550 WLaST S50 s B 0ol 534S ey o0 S 4 9 5B e VR s sl

5l s s s @il ool 5o VR 5 CBy (sla ) siges; 4S aub suls

st S35 (NANC)S 5l g5 508 3353,00 s oliael= ¥ Lassa ginslils =1 Lol gouls

oo pige =0 p9599,9lS ugy, 98 il ¥

I 9, )%‘})Lo S»l>
I ygad> Lo sl i85

[11 G239 ),{_é)b Lb)).ﬁw )25)*

AO/NY 0 1 yi yada o )l AOTAITA 1L ju s )6

Oll 1o Ol (Slesa - Giilags wlesd 5 (Ko o sle sl&zily (Sl suSnily o Sy g sl (1
Ol OI8O S Slass - Adlag oload 5 (S asle sl (S sy (g3 50 5Sbo,l wliaa (1T

(Jsbee BNl (IS (I Slose - Rtilags clesd 5 (S asle sl&ails Ly 99 (LLA IV GLLA (S el (5 50 50508 abiwl (IIT

VPV Olnl (b 3y poke ol dlona

1YAS )»JL{, 105 o)l /r:-h))tp 29>


https://rjms.iums.ac.ir/article-1-783-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-23 ]

OlKas 5 cauls sage

9395295 w9295 CBL quac 3 Sdos 0935l (S 9IS piansms ST gy 2

o adbee Sl o age bad alla (a5
4< (Nitric 0xide=NO)wluS! K i oS el sud aa by
29 5315 (NANC) S350 S ue S5 5581 e Glaae! )
lae poSage Wb 3T a5 55lS GuseosS @b
ostsS el Blm s e S b 8 o m e
S e
neuronal =nNOS) sua e NO sa3€ 53w 530 adls s

N CETBYIN

d gl Jsdes Jole (noSpsge b oo a5 (NOS
T Boe 5 ps55000lS GusmssS il 5,558 (Sad
00 ssl
aw 5Bl S)wlelilbl 31 Lo, esla dalllas Cua
Clael Sopad & denly (Sad Ji glagealy s (0559
> 2lome Gledise a5 55058 GusosS @il Lo NANC
sl st (Jlaial 65850 Gaigas dalllas gl Hu 05
ol—uil 5o VR gauslily s CBy 3 CBy (su—w 5l
ool s (S Ji slagaly 5o wlelwbl @ b 5
Lo sy Ol O S 58 G55 Ol ominan 28 S 5158
I (ot OBss s © a5 5008 GusnosS @il 5o

w288 I8 g dose

IR ORI

L (ol ssisly siiesl)Sprague-Dawely o sles,
C"t_."\’f; ad soldtia! dalllae dJJa BE} ‘:‘)g Y.-—Yo. (J:)J
WY osososbed S b (BLS 50 S8 L 301 Sy 0
saly SLS ol s lae Ll g Bad oo (551045 el
A S wn 3 L Gl oLl 4 s s
st sl sl&asils

a4 S Cervical dislocation - b 5 Lgs
Gk Sk 58 5 sud laa Pubo-ischial slagyl saio
NaCl, 118.1; (s s-ias)Krebs-bicarbonate Jslas (5 sine

KCl, 4.7; KH,Poy4, 1.0; MgSO,, 1.0; NaHCO;, 25.0;
S8 b s < (MM «3)(Cacly, 2.5; and glucose, 11.1

(bubbled)oloa =) e 4y (CO 70 5 05 780) 055508

doddo
ool it a4 Lo sillS oS el Lo 3,150
S se 5 S35l SLesls ladlias o s mel Vs gty o
CBi leols 4 1) (san il (gla sipes; 5l g55 50 Jilas
(v 5Y)

CB;, &uJJPJ aalaal ua;.fb_o CB; 9

(e pras wliun 59 55 5 e 59 Buae g s
CB2 C;A_.&J:\:\:suls C;LA\)\’:%—UJ‘)Q ‘_;“_;JJ :.A—}J‘J ER X
sl pleave Ly BLS,1 a5 o ans sLgiily 5o Buac
6l ol st S (i e wiibes s sl
s 53 el (Sae aS 1 Jlaiad ool 535580 slass siwbls
O oy YU il Gdls usa s 500 slanw fulils
o saal,T s ghlowlaa < gu sl L SIK
als 4 4< s g (Arachydonylethanolamine) e 53 L5)
ol 30 1,ma) 09 s (5 4 5ae (Anandamide)wlol s
%JLAA—C‘ (5\9)‘)_3(5._\33‘5.‘:\3‘\, (5‘.&)\93%4.“)43@.‘4‘ sad suly
slagaly 5o 1) (age GBS Cal (Sas (S0 99 (g
“ sl ) wlelsbl & 3,0
Lo SlIS 5 5a5 45 wileols GLas b s (A
slagias 5o saaie OIS LS 5o 35551 5 G5 5a0)
(Penile Erection) sa,La Ll @l Lsas 5 oy Abids
0 Jq).@)‘ﬁro =5 5> (Sexual behavior) ceia B3,
‘)\9:4.\_4.4.1‘) M;m]‘uw‘ bA_a.:bu:b‘)“}J
el Ly o slagily S el 5uls (SR141716A)CB,
o8 1 alaio sledise 59 tads sl o Ll
S oo desls pla s T Al M s
SYsSussLl s 5o OB guw 51 bIS sl s
s b Ylaial 1) peia callad 5 b sas o Slae caal (Koo
s Slae 003 (658 ailae S5k 55 Sl slag 5o

d ) slallls iy 2 MY

iy )8 58l el Bgas
S b ) e 5 Sae Lan 5uBIS oS wlsu S slgiiey
3l Gl 3 aia ,Slae s (538 50 aentlSs
SL piee lines By gsSlac 5 Loy siulIS lasas

.C,u.u‘ éA:'LA

g 29558088 GususS @il Jle dhae Suk Ja

1WAy )-AJL' /0% a)lo&/tob))leg 29>

Ol ] St g pole olStils dlowo | WA


https://rjms.iums.ac.ir/article-1-783-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-23 ]

OlKan 5 casls (sag0

95929 w9195 S mac 5 Sdos ) 059l (S0 9imblS e 51 (gw) 20

ol S il o) siags 5o AM630 5 AM251 ot J =
oalla Jobs!l 5o GuslanlS wud o ulles 5 (DMSO)
Dl Ja Shade ST Ho lagols 4l g ok Ja

53 NANC Cliae! <o S ol S a3 e gl
Js—essSae S cnlSy a3 alal 5 Jd Lae 5,8 4
Jo—esoSae V0 5 (S50l S S b o ga) g1
LS, alian Lo Jolas 4 (K5 550T Sl oyga) el
0359 slanw siblS S8l oyl o s 4l
220 Sos—a 4 O 59 S8 slas s s (wlelwb)
R

SlSsad 5l (il (Sad Jod olag) (JH3K 8 555 o
Organ s 55l gad Ga-S Bl ¢ gam (S,
s o o B K 53538 s 53 chamber

SlSoad alagl 51 Jd B33 Y+ a0 855—S 50
¥ oV e/ )aslelill il (Sad Jod 5 hie 4 (S
9 o—di oo 48l Organ chamber Jstao 4 (J g0 9,500
Samd Jod olagl) cga (S ol a8 @iia Yo 5 as
28l i J e S V/0 Lo S Gugg S il o
bosss Olaiad 5ok dn 5 o e 8uls 35 sl auBie
o o BIS 53 508

L Olelan Sos (glo—as (sLas 558 5o (—sinan
robatal e ST sdas 5o ol Gad Jalate
a5 ST (AM25] 505 Sa0 S ) CB1 L sip—a
3 (AmM630 Js—e 5 Sae S—)CB2 H sty (oo il
A e o ST

VIVR) gowslsly 55—y ols
o GlBlas b < (Capsazepine b (pilawlS J e Sae
S )aslolwbl @ 88s $0 31 uy g wa s dLsl Jslas
OV 3 o 4880 Y o Ll Yy tae 0 (5o 0See
CE (PRI ¥Rt | UK FRPN. I . | L UL V.
o088 J e s 0Sae V/0 L 45 2 05 535 0LS Gugo S

003 SIS 558 8 S iy 4o s Bud (Al

O Laciuws ST ool 51 S 5a 551 ipen b e
8 elooot s (Sad b slag by o ol
JJﬁ&Mj)‘J&MJk)‘&fﬁj‘ “\9)1”‘.’ J.QQ;JA

S omy il E e suls S8 i e (A8 G 5aS
LS55 51 puds500lS pusmosS il 5 s laa ol sl
iy 4 p o 508lS GusaosS 59 dge laa Ta3 sl
O Ll bad ol S0 51 LT G (50w p siae (B2
s s3as (Organ chamber)o LSl alaa S Ho €lSlas b
© Wuad e ol s) Krebs-bicarbonate Jslas yil is YV
SSas ik 5 a S s laeSs @ Ll slenl S S gla S
Narco F-60, Narco ), Jose L basiy o pv i S 4
osbinas 0w i o Jo s (Biosystem, Houston, TX, USA
ﬁdﬂjd}dﬁﬂf}‘)ﬁHﬁd—uSﬂd&‘deL&@)
sa xS _\___\.‘\93 al§3_..u.s 9.'@5\94 e ¢@.\4_:‘::\_A.u:)| [y’ G‘)L&
a0 YV slws o (PH=V/¢ )Krebs-bicarbonate Jstss
B e Jolaie 76C02 57406 530SI L ol £ Tl
oS ol LS widlae 255550008 GusosS ladia,
Optimal .. s Jolaio 4885 0 (gl m Jlasiyl cal 5l
p S 0 cpusosS sladid, sl Resting Tension
o0t 435 8 LIS olinle )l dan Ho (23S ol 5 wsb o
S addige 438 S LIS 0T Lo (SN a3 oS Slanle]
JoossSee 0 5 (S35l oS Sl o) oms 5T JsessSeo
‘:\_N; d\g_‘.:.a‘)d bJ‘J_AA(sS_JS‘)SJJT kSJ-LI ;:.\.e_‘))ui.\fz.l‘jg
RS, S SRV NI Y S O P e
e ol sa g ol a3 g (NANC)S3 5l S a2
S S L a5 55,5l GugaosS Gt 8 olanle)]
O o-8lJsd Jaldy dadllan Jobs Hu soliinu) o 50 (slag,ly

L')“A.;?:)L.u__:\‘s 46._\&__3\9&‘3‘5 CB2 )J‘_; ) LS"A‘ " ey

L-NAME (Sodium nitropruside=SNP )uaslu g 5 5 5iss

Sl g ww cpastil £ (NY-Nitro-L-Arginine Methyl Ester)
(Sigma, St. Louis, MO, USA)al_AJ\,...u HJJ:T}

55505 J Bl ol 31V IA Jslas o wlbelwlbl o g

174 ol .l ém).a In,l.l: a8l dxo

1VAS )AJlJ 108 o )lois /PD)JLQ.Z 29>


https://rjms.iums.ac.ir/article-1-783-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-23 ]

OlKas 5 cauls sage

9395295 w9295 CBL quac 3 Sdos 0935l (S 9IS piansms ST gy 2

Oaad 5l aay iad o (WS (Bl 4 s € (slea Lo 4By
L ssdal ol el s o s slacaile
poSsSee Ve aolalid Glste 4 5LE s e gl
o 5 i Jan SDS-PAGE el g3 45 503 58 5l 055
Saa adi e S (PVDF)unbily sy as 588 sline
Voo 5 Tris 5 Jsmo oo Vo )Tris Gl ¥L L Gud Ssbs
Y oae a7 /) Tween-20 (s la (paaes 2, 51 Jgo o
CBy s slaols BT L wd Jsb oo Laelad el
ViVeo g ViV Y glacs; L s 5 )R 4 CB;y
Santa Cruz «CA USA 3| (355 JU K b sols 3T
Laelins cpditiond 3l aas Wiud oo 40550 (Biotechnology
I18G 50l 5 LT o s ay Jum 30 (sulo T Lo
anti-rabbit IgG alkaline phosphatase-linked ) i s< A
4 il (Perbio  Science UK «\:0« -+ =3, Ls antibody

@S ool b sl 3oL <IToos 5
iy oo (a3 (Prmega, Madison, USA)BCIP/NBT
e Jbab 5 5 (L) Sl sa—d Al (LAl 5
oo JoiS gl lsae o S5 4 e
gloail CBy 5 CB; VR S35 555 gl (23Sl sl
A

(Experimental) s ;a3 by asle dalllhe S dalllas oyl
OiSilae £ S0Lae Hlane Bhiadl o) e 4 Lasals 5 su s
b T ale s 4 Lasuls golal Jalas i o ool
Newman-Keuls as _&lais (One-Way ANOVA) byl
Suire golel Llad 5IP<-/-0 5 ai alasl (post-hoc test
i s K e e

sl
sah aols 5L Y s,lad o Sb s S 4y Lilea

ook o JsessSia ¥ ) slglile 5o uslelulil el
PNV % -1 [ SV 7 N R ' JFCP W % KV PN
ous—05S @3l GuNANC Clael S5l S pas
dol ) JsesoSae /Y e Bale o Lol o a5 5555l
aslalibl su S oy o8 31 el Laaly Ol s 453

S35me s O30t 59 Jsl s DMSO iay soliil
Glagly 5 (2B © 358 sl s o ol
o5 =l (Sl ol at e Saada
S
Yo nlelsbl wl,3l 50 LNAME L350 s gl
SL-NAME o LlalssBT oo sa Ll 51 Ju &
sl Organ bath Jslas e (Joo s ¥ 5 J oS0
)bl g el a8ls) 3l o ey € 830 5 ad e
29 eSSl oSy 5a3 5 (il —Sad Jod (S seSee
G208l J e s 0Sae V0 b oS 0 95555918 GusansS il
oo DS ol oo el aliuy o 0 sl AT
e
O SNP aliny iy (S s slaal (J 38 058 50
L5 Organ chamber jo 9508 gaa oS Glos)
S N GPPAPRIRY B S QR DL gD U, U SR YR vt
‘Anandamide)aslel bl (iU @l a3 alal 31 J3
Vo hams s adiee bl (LS ) alea < (Jses S S
Jo—esoSae VI b 55 0 955555l GusmusS ol By
LB AS o elKia g u e oAl (il
O dlal dbiius o Lo vy oo (0 o

3 Jse s S)aalin s s i potes (aaa3 (sla o
Relax « 885 ¥ e a0 4330 Y 5 (s Lo S
J—ale Lo asla o VR gu—wslily s CBy 5 CB,
sl o i (& oo ala3) NANC-induced relaxation
S)SNP a3 (sl su Lol Ho ( oSO S 5as
salan ol L;A_‘.ZJ_‘.Z Jbﬂ‘ LEEN (JJ_AU_‘f.A LS:ﬁ 9 d\’.ﬂj—\[—l

b e

PIPA 3L 50 ps555,58LS usmgosS samd 5058 sleisls

0+ L 55 (slasaiiS)lps (s 5iae ol S Bl a0 His
NP- s 05K J g0 o Lia Voo (PH=A)TTS J g0 Lis
(/+/\)SDS  (/+/o) oY S S50 (VO

0 e ds g Vet XE) 568 5Tlis Gures 5 B o 83155 sad

Al
=

1WAy )...;b /0% a)lo&/tob))leg 29>

Ol Sy pole KA ERTES ]


https://rjms.iums.ac.ir/article-1-783-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-23 ]

OlKan 5 casls (sag0

95929 w9195 S mac 5 Sdos ) 059l (S0 9imblS e 51 (gw) 20

0 -
3, 201
!

40 1 *%
Y60 —o—ssbolastil( uym
E] —a—alolill (1 pMI+AM251(1 pM)
;Y}; 80 {  —p—aylolasll(l uMM+AME30(1 M)
)

100 T T T T )
0 2 5 10 15
(35 02) oS 5

Lo of Lo S 2 S 4 cuw SP< /oy nay ¥F (P<i/i0 ¥
el st 3Ll (e s oSae Su)wsbelalsl

Lo, st solia i) glacu s ST 531 =Y o jla—ds JS—ii
Js—s5800 S)CBy 5 (AM251 J 5o 5 Sao S OBy (samy il
el S a3 Ko sl aely s (AM630
5038 oS ol oo (NANC)S L5l S e S5 50,500 02
(Jo 3080 ) wlalsbl | puda o a8l Jasd b sk (A

0
*
3, 20
‘3 *%
4 40 sk
o
360 -
4 —.—J}lﬁi\s ]
3}1 80 —o—aybolailil(1 M)
B | e aleladUT M)+ LS 3 )
Tae0 L, . . : \
0 2 5 10 15

(3 ,8) oeils 3

L o 50 S (a8 4 S Py (g ¥ g P<e /o0 s

ol sad Bl (Jge s Sas So)wsloluslsl
VIVRT (g sl s 5 s sroleaid) s ST 31 =Y 0 ylach Sk
oloe) (SIS a8 o (Saddd bl o (OxobalS JsessSee
53038 Gus0sS &l oo (NANC)S L350 S e S5 55,500 02

(U500 S)wlelill | gua o 31U L sud (Ao

e ST pn s LuNANC Gl y slagly
S s CBp guw suwlblS H5 ey ola il
(P<+ 1V ) gl e Hdo 4y AM25T 50 5 S0
—23 CBy 55 Sy oy SET Lol iad 8 0 ST
eile asblubl @l s 6,51 AM630 J o5 Sae S
oboial cu 0 ST Haia (G inan (Y s lad JS )
OmolemlS J o g 0Sae ¥ (s VR (g sl g 5 s
Sad Job slagly > aolelsll 551 g & el
J8)(P<+/+ 1 )at NANC Clael S 5a3 U sk Ll
(F olast
2L © VR1 5 CB2 CB1 (slacus SET 51 S gu
a5 GususS @il (Sad i glagwly 5 8]
S gt Oian 231 NANC Glane! (S S 553
SDMSO s Lagls ol g suliieal 5550 sla M 3
o3 Sl ol a3 4 (Sad S slagaly 5 (J 50!

- V)

0
}5 20
3
Y 40
’é‘ o —— J).'.'.S _
4 —— S bolailil 0.3 uyM Ry
7 50 —a— wLolaill 1 uM ok
% —o—abolilil 3 pM
00 L . : . :
0 2 5 10 15
(35 50) wils 3

IS 058 & cand P<o/o (ay ¥ 5 P< /oo

liael (I S pas 4 (Sas Jab slagaly -V o ladds S
255500 GusosS b o (NANC) S5 5l S ue 55501502
A lide slaygs seda oo 9 JOES 8 S 5o Gaudl Jaid b sad (adgis
bl

1) Ol (S 5 In,l.l:bli&ibd:_m

1VAS )AJlJ 108 o )lois /Io.b))L@g 29>


https://rjms.iums.ac.ir/article-1-783-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-23 ]

OlKas 5 cauls sage

9395295 w9295 CBL quac 3 Sdos 0935l (S 9IS piansms ST gy 2

0 P
3 20
3
"4 40
:‘i‘ —o—J,’-'.S dek
4 801 —o—aslolasl(1 pM)
9 g0 | —a—L-NAME (30 nM)
x —a— 2o Leluili1(1 pM)+L-NAME (30 nV)
100 L : : - -
0 2 5 10 15
(35 2) (iS5

L of 50 48 (258 4 s P /oy (i ¥ g P< /e aa®
el st 3Ll (e g oS0 Su)asbellsl

(Sat i slails s (Jsasil Y+ )L-NAME 310 o ladd JSib
59 (NANC) 5,500 S a2 K03 50,500 02 Oliael (SIS as 4
ohe b Hsda 5o (pdl s b sadi (aaie a 95535508 Gu oS =il
(Jses8ee S)aulalsls]

——J s

—o—aulelasbl1 pM)

(097 7Shis o) S
=

-8.0 -7.5 -71.0 -6.5 -6.0 -5.5 -5.0 4.5 4.0 -3.5 -3.0

(Log M) sslus yg o ioiaw

slas 558 50 GaBldis L sad (aagie a 9555558 Guses S b
(JsosoSe S)wlalwslil  susa s 5 (Control)J <

2l S & el oJsos Sae Sy e bale L, L-NAME
L oot oLall S St slageaily 5o s —Sastia
po—e Lo ssaa HaNANC Clael (Sl S 5a3
JCB)(P< /oo Vot el oy Ko S Hp s
L-NAME <5 S1aS a5 ol da s Jls 4l (¢ o las
o8 Saadd slnwly Sl Jre sl Y o lile b
Sl Hla i i AK e ol o ala J,3S 65,8
>3 NANC-induced relaxation ;s aslolwlil saui€ ey 683

F—Sa)(P<e /N o a 555035518 Gus—gosS o3l

.(o a_)l_a...’.:
44.‘.“_)\‘9 ém&l_‘i TS L} SNP &J ,_‘.S'" é\s‘)j L
ol u_“,)_qlul :'.Z\l_)a\ RgY- :Z'M C.\_Ql_v BEISR LR

‘QJ—CLNJJ—AAAJJQHQU_:JGJ‘JHACAJLQ:

.('\ slad

0
}5 20
i *kk
"4 40 o
-’T —Q—J}lﬂs .
5‘60 —o—asbolililet pM)
4 —a—L-NAME(1 gM)
B g0 —o—lelailill pM+L-NAME (1 pM)
3
100 T T T T 1
0 2 5 10 15
(552) i

S 8 8 L dmlia Hu P<e /ey Jay *H%

Jot slagaly s (JsmosSae S)L-NAME 31 —¥ o jlasks JSuk
S 5oalnt ol SIS e (Sa
Lo st 2 Bis 05550518 GuseusS @il 53 (NANC) S5 00 < e
(Jso5800 So)alalill Qe b sudan o 058188

1WAy )-AJL' /0% a)lo&/tob))leg 29>

Ol Sy pole a5l dlxo | BV


https://rjms.iums.ac.ir/article-1-783-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-23 ]

Q‘J&AJU"“'“E (Sdge

95929 w9195 S mac 5 Sdos ) 059l (S0 9imblS e 51 (gw) 20

S opdin 5 2lme sledise Ll oSy 25555,
sl o) s Goob 5 31 fnl s oo S <
S o8 S sl pe s Sk VR ganslily 5 CBy
5CB) sla, s o) polia 330 gL acin o ST )
Sla o wsws S wlelwbl 31 lgs &iels VR (sam slisl

S 51CBy (suw swwbIS | giv, cobaid) e ST«
S ol b L il ool 0, (o8 s ba wlalwiBl
a5l g5 e aslalwilbl aian o Hlias S 18 lalllas
0B e w snllS S iy g9 58 sl (S 0 ST
S 5o Il e S il VR s sl
adaasls Glas (VA1) Ll ,Kaa g Randall L 55 aalllas
éj)_c )L.u__ﬁ s HLA‘..\;U“’ :)| u_livtv C)Je_l.uu)i:m}:)“s <
CBi slas st doly 40 plomn slpdigo S 550050
Olas (Y- - V)il l<an s Wagner ¢ painas (“)._s_.i.lfu_n
3o 5 59 oot Sl o (Sad Ja olaol el
S o deals by S gleallas o (Y')._sj_‘.‘z.u_n
ool &els slollT e as 0T Slasls SHIGT 5 wlelwsl]
Rone sledise SoBlbe 5 Sl Fooe o (Sadda
S b e AR T slaaSsa UL Fose 49 ks
0 4 Vs VR (sumslol s sla st s adanal s 0 531 o
€ wileu sad Gyl S olallas A p € sl aa s Wb Js
It s sl i) Gosb Ol el (See wlslub]
M 31 Jlael s sa Gaa glag &l 55 VR, s CB2 CB,
80 i€ e o8 31 LT aS cdda ol wnli cga ObIA uaa @
soas dhls a5 5508lS GusassS @il s wblsl]
Sos—e @8b (pl 5 ganslils b an sublS sl s,
Oand (51 Mo Gy G O 4l ol 5o fa5S e
CBi sum bl las i S oy glis a5 Qs
Sl—ise ps5508LS usposS @il o (CBy 4 LIVR,
...\3)‘4 XX UT."P"A
S Lu T Lo 5uBIS pus) plawdly e o€ olasT )

S ailen s Loy s 4 s oo OB 4 e S ool

sLacia s ST 5 ssliil L e Gy Ghs o

lome sledise 55088 BususS il olaial
S 15 OBy (5 Ghome (Sl N Lot sl s
(V oolad JSt)adals Gl sy cale JHES 058 b Gollas
S VR sl 5 iy @ Gty alll oninan
e JoES 0558 wlis JSle G5y 5o polaial wib
JStals s 1 (ol Ve L) aces 55 onl sl
£0 poladal il S candle Y58 6555 50 (Y ool
S Ao oo eedls w5 OBy s @l Ssillosls
Js) ol s s 0 95 505LS GusmosS @il 5o Wb ol

.(V s lads

c1 c2 Positive
control

45 kDa — | CB2

A sipuy (5 5 - (Western blot)edls ¢ sty =V o ylads JSidi
> lomie ledise a5 55058 GussS @il 5o VR 5 CBy CBy
Jlab 5 3 olad 3 sud gloaswl slagii g,y (C2 5 Cl)J s
<+ (Positive control)eciis gla a8 ol sie 4 olas ledise
CB; 5 CB;1 VR sl sy, S35l i pal (20 Sy sl i 3

ad suldil

S i suls Hlacs 5L o) gl ala aalllas o

= s 81 Eels (55 s swlIS )aslalali]
O (Sl glagly Guli8l 3ok 5l Lsad o Slae
oo 52058 &3l o NANC Clael (S 58l Sy a3

1EY Ol ul ém).) f,.l.l: a8l dxo

1VAS )-Hb 108 o )lois /P.b))lqg 29>


https://rjms.iums.ac.ir/article-1-783-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-23 ]

OlKas 5 cauls sage

9395295 w9295 CBL quac 3 Sdos 0935l (S 9IS piansms ST gy 2

39 NO < wlsuls plins S 5 K0 olallbs 5 g licas
Joas a Bls slgiil Lo asbelwbl el 30 5 g b s
Fimiani b 3 glealthe 5o ™l ol saan il
el aslolwlbl S u s suly lacs (1444) jil,L<an
M5 58 o oLl JL 531 (sled sl 59 NO a3 el 331
K) Stefano L J] ) <~: 3 6‘4 s od £u£—\%AA
s sat slINO 55 o ai suls oL ((VA3A) il San
S a3l el s 4 olast JLbB 5ol sled slew 5o wlelwsl]
(YY), LSan s Harris o doay ™)a sl o NO saxi€
0 S ST a35T uiS Hlge K 5 suliial 4S wisls oL
50 wbelbl daly & (Susdd slaguly 3) rac NO
Jons oS ola oloao sledge S0 G0 Siw
arw)NO saias S 4o (Soadd slagaly S aas o

23 CGMP 3 aficns aid Jlad sl o« (b i
L o 53 i 5500818 GusosS Sle dliae
RO = BV VN R eV D R Y EEVE-STS
ooaa ;uNO L JhssslsS s dbin e xwly oS
SLllT st o 58 31 ol sl i€ e 53 wlelwsl]
Ylaial (S S @l a3 5 il (Sad Jib slagals »
59 Jages b s NO i€ 3 o350 callad Gl 380 3k )
Jis 58 4 a3l e NANC Clael 5INO gas ol
B 4 gHe 8 Gl S BG83l olalllas
eu g0
adl 5o VR 5 CBy sl gisny s gy Gulo olas b
lag—uly 00 S oy o8 (B 5 8 95 55,55LS (eSS
i Lals NANC Gliael (S5 S a3 40 (S
Lslate 5 05555558 GusosS @il 5350500 o8 saaa
@55 e ol L €S 1 it aalsd sla) s gl wil s
G oS wuld onl S350 sladia 51 ok ool (Rae
S s8 53 Oriaeed L pd Sind g, wilewile b agas 58
Sas @bl ol oleael o Slae s Laaw 5inbIS susl sasiS
3] i RUNEP PPN S PO S SRR SUNT DY QU

JJgLM‘w‘JALALJHCA—PJJLAd_&wbgjdA‘

ol il JLad 1, LT g i s Ko adS 50550
de SLL L SU) slas sbase Glsae @ 530k
Sl sy 45 0t suls L 3w aalllas ol Lo iS e
S0l ssa s a5 508lS GusmosS @il Lo VR, 5 CB,
laau subIS 5351 Jlael gl Baa ol se a0 w65 oo
23555318 Guso0S @b Lo lelill ( saen (55500
pie 45 el ol w05 ol ol (San S g il
o ittt olallas Sonn 53500 @ladw bl wl s
e Olse 4 Josbe pos d oS wilouls s Koo slemsls
Jold St & S50 aten win o lan w30 BIS puil
s (perivascular) o355 ;99 Slael (JLb gusl sld sl
s Loz Slac Y 0 aat)sa (308 L8 sledsls
T, sl e (La3 s SLe

olael 5 JLb ga ) Gl sl e Sl 4 a5 Lo
Lol (lal Siacsl 5555 48 S50l S ue 555,00 02
ol (Sandd oo Pl o8 Bl SHSG a0 ey
A< s oy Jlaial ol DTS 5 8558 s sS
o s—05S a8l Ho Laa o S bIS puil Jlaial piis
9 JO50slS slaay o5 s sali sl sledsles 95555518
5 S0t olallas Jla a4 i3l NANC Glaae! b
ailoe a3Y e ol 5o S

‘g__;;_’.Ta_s_uS)l_@_ad_sH OV aalllas ol ,Kou a3l
C2alS el (Jpo s Sa0 SJL-NAME _ias NO .5 i
2 NANC Clael S5a3 4 (Sasda glagaly o pae
S 038 GusssS @b Lo wbIobl Hpaa aue b Hgaa
Saidd 5o glal 5 gibae S el o 5 (Sla @l oyl
NO il ol 5o NANC Clem el S yas L sat oLl
€ it LL-NAME <€ 35 o a5 Qlla 438l .adb o
Ve ol 538 s 5 S 5o Lagly ol s 0!
sbagly o aalalill S50 51 (58 s la aels (Jso 8
L ol S ad58,8lS GusosS @b s (S
Slaiealy s LIl suiS ooy o 31 S was g olis
G NANC Cline! (S S Sopn b ond ol S
L a8l o) il e (NO) sl SIS0 538 ase dal

1WAy )...;b /0% a)lo&/tob))leg 29>

Ol Sy pole sl &Sl dxo ) FF


https://rjms.iums.ac.ir/article-1-783-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-23 ]

OlKan 5 casls (sag0

95929 w9195 S mac 5 Sdos ) 059l (S0 9imblS e 51 (gw) 20

2- Devane WA, Dysarz FAI, Johnson MR, Melvin LS,
Howlett AC. Determination and characterization of a
cannabinoid receptor in rat brain. Mol Pharmacol 1988; 34:
605-13.

3- Matsuda LA, Lolait SJ, Brownstein MJ, Young AC,
Bonner TI. Structure of cannabinoid receptor and functional
expression of the cloned cDNA. Nature 1990; 346: 561-
4.

4- Pertwee RG. Pharmacology of cannabinoid receptor
ligands. Curr Med Chem 1999; 6: 635-64.

5- Devane WA, Hanus L, Breuer A, Pertwee RG,
Stevenson LA, Griffin G, et al. Isolation and structure of a
brain constituent that binds to the cannabinoid receptor.
Science 1992; 258: 1946-9.

6- Howlett AC, Bidaut-Russell M, Devane WA, Melvin
LS, Johnson MR, Herkenham M. The cannabinoid receptor:
biochemical, anatomical and behavioral characterization.
Trends Neurosci 1990; 13: 420-3.

7- Zygmunt PM, Petersson J, Andersson DA, Chuang H,
Sorgard M, Di Marzo V, et al. Vanilloid receptors on
sensory nerve mediate the vasodilator action of anandamide.
Nature 1999; 400: 452-7.

8- Ralevic V, Kendall DA, Randall MD, Zygmunt PM,
Movahed P, Hogestatt ED. Vanilloid receptors on capsaicin-
sensitive  sensory nerves mediate relaxation to
methanandamide in the rat isolated mesenteric arterial bed.
Br J Pharmacol 2000; 130: 1483-8.

9- Ferrari F, Ottani A, Giuani D. Inhibitory effects of the
cannabinoid agonist on rat sexual behaviour. Physiol Behav
2000; 69: 547-54.

10- Shrenker P, Bartke A. Supression of male
copulatory behaviour by A’-THC is not dependent on
changes in plasma testosterone or hypothalamic dopamine
or serotonin content. Pharmacol Biochem Beh 1985; 22:
415-20.

11- da Silva GE, Fernandez MS, Takahashi RN.
Potentiation of penile erection and yawning responses to
apomorphine by cannabinoid receptor antagonist in rats.
Neurosci Lett 2003; 25: 349-52.

12- Melid MR, Succu S, Mascia MS, Argiolas A.
Antagonism of cannabinoid CB1 receptors in the
paraventricular nucleus of male rats induces penile erection.
Neurosci Lett 2004; 359: 17-20.

13- Ignarro LJ, Bush PA, Buga GM, Wood KS, Fukuto
IM, Rajfer J. Nitric oxide and cyclic GMP formation upon
electrical field stimulation cause relaxation of corpus
cavernosum smooth muscle. Biochem Biophys Res
Commun 1990; 170: 830-43.

sdign il Bel o el siles (S5 5050 ol se
o3 g 5300 alalllas 4S5 w oo I 4 1A sl
3 eSS plag ban Hu o500 slaay sl Sbe o &l S
Lgas PEAS &L NANC Clacl s Slae o S50 535k
o=l s S cdls a8 Wb (Jls 5o 0 adlb Y Wgd o
soldilin vitro LfA.A o8 LA._\__&J:E.BU[SJL‘ Jj‘ :)| dallls
sa solit wul 0 S Llwbl 5 oS slacble 31 5 el sud
slads K 50 41 VIVO &y gm0 5 5E oladlas 131 (ol

JJ.A.:L(_)A‘;.:Z\A

S )bl ST £ ols L 5b ol (sl 4allins oyl

O (Sad Jod slagaly Gilbsl el (035050 au b
o905 28k LA NANC Clael (S S LSy 523
G=ob Ol 551 Gl S il (las ledise pud oS
L Oinen o oo s S a3lke VR 5 CBy sl s
S udeals plda e iy By o salai )
230508 Gus—sS odl Lu VR 5 OBy sla) sy
S e SIS sl s sa s (2lae sledise
S Gaob 51 UDsiuslS clael s Slae s Laay LIS 50
S NANC Glae) 53 NO il e & Gl y anasilSe

sl esl

PSS 9 o 38
asle sl€ails Mo cmlan 31 ol Ly 3da3 ol
cob B 5o Gl Sless - Sdlag olead 5 (S5
S il s S aLadl (WWYANIY: s s slas) Sladas
s Sas 5 50al e i 8 5 dlau s Cppas

i 5lgn Sl 350 T Gallg Fase )

1- Herer J. The emperor wears no cloths: The
authoritative historical record of cannabis and the

conspiracy against marijuana. 11 th ed. New York: AH HA
publishing Co; 1998. p. 20-25.

1¥0 Ol 0l ém).a In,l.l: a8l dxo

1VAS )AJlJ 108 o )lois /PD)JLQ.Z 29>


https://rjms.iums.ac.ir/article-1-783-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-23 ]

Q‘_)lS.A.AJUm.uL-Q (Sdge

9395295 w9295 CBL quac 3 Sdos 0935l (S 9IS piansms ST gy 2

14- Lue TF. Erectile dysfunction. N Eng J Med 2000;
342: 1802-13.

15- Andersson KE. Erectile physiological and
pathophysiological  pathways involved in erectile
dysfunction. J Urol 2003; 170: s6-s14.

16- Smart D, Gunthorpe MJ, Jerman JC, Nasir S, Gray J,
Muir AL et al. The endogenous lipid anandamide is a full
agonist at the human vanilloid receptor(hVRI1). Br J
Pharmacol 2000; 129: 227-30.

17- Smart D, Jerman JC, Gunthorpe MJ, Brough SJ,
Ranson J, Cairns W, et al. Characterisation using FLIPR of
human vanilloid VR1 receptor pharmacology. Eur J
Pharmacol 2001; 417: 51-8.

18- Tognetto M, Amadesi S, Harrison S, Creminon C,
Trevisani M, Carreras M, et al. Anandamide excites
central terminals of dorsal root ganglion neurons via
vanilloid receptor-1 activation. J Neurisci 2001; 21:
1104-9.

19- Randall MD, Alexander SPH, Bennett T, Boyd EA,
Fry JR, Gardiner SM, et al. An endogenous cannabinoid as
an endothelium-derived vasorelaxant. Biochem Biophys Res
Commun 1996; 229: 114-20.

20- Wagner JA, Jarari Z, Batkai S, Kunos G.
Hemodynamic effects of cannabinoids: coronary and
cerebral vasodilation mediated by cannabinoid CB
receptors. Eur J Pharmacol 2001; 423: 203-10.

21- Wagner JA, Varga K, Jarai Z, Kunos G. Mesenteric
vasodilation mediated by endothelial anandamide receptors.
Hypertension 1999; 33: 429-34.

22- Hillard CJ. Endocannabinoids and vascular function. J
Pharmacol Exp Ther 2000; 294: 27-32.

23- Ishioka N, Bukoski RD. A role for N-
arachydonylethanolamine(anandamide) as the mediator of
sensory nerve-dependent Ca2+-induced relaxetion. J
Pharmacol Exp Ther 1999; 289: 245-50.

24- Deutsch D, Goligorsky MS, Schimd PC, Krebsbach
RJ, Schmid HHO, Das SK, et al. Production and
physiological actions of anandamide in the vasculature of
the rat kidney. J Clin Invest 1997; 100: 1538-1546.

25- Stefano GB, Salzet M, Magazine HL, Bilfinger TV.
Antagonism of LPS and INF-(induction of iNOS in human
saphenous vein endothelium by morphine and anandamide
by NO inhibition of adenylate cyclase. J Cardio Pharmacol
1998; 31: 813-20.

26- Howlett AC, Mukhopadhyay S. Cellular signal
transduction by anandamide and 2-arachidonoylglycerol.
Chem Phys Lipids 2000; 108: 53-70.

27- Fimiani C, Mattocks D, Cavani F, Salzet M, Deutsch
DG, Pryor S, et al. Morphine and anandamide stimulate
intracellular calcium transients in human arterial endothelial
cells: Coupling to nitric oxide release. Cell Signal 1999; 11:
189-93.

28- Harris D, McCulloch Al, Kendall DA, Randall MD.
Characterization of vasorelaxation responses to anandamide
in the rat mesenteric arterial bed. J Physiol 2002; 15: 893-
902.

1WAy )-AJL' /0% a)loa':v/to.b))leg 29>

Ol ] St s pole olSitils dloxo | ES


https://rjms.iums.ac.ir/article-1-783-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-23 ]

OS5 oanls (s3ge £9)9295 w995 b gmac 3 Shos p 093l (S0 9L i 51 (g

Effect of Endocannabinoid System on the Neurogenic Function of Rat
Corpus Cavernosum
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Abstract

Background & Aim: Although studies have shown the central effects of Endocannabinoid on erection, its' peripheral
effect is unknown. The purpose of this study was to investigate the effect of the endogenous cannabinoid anandamide on
the nonadrenergic noncholinergic(NANC) relaxant responses to electrical field stimulation in isolated rat corpus
cavernosum, a crucial tissue in erectile function.

Material and Methods: The rat corporeal strips were mounted under tension in a standard oxygenated organ bath
with guanethidine sulfate(5 pM) and atropine(1 pM)(to produce adrenergic and cholinergic blockade). The strips were
precontracted with phenylephrine hydrochloride(7.5 puM) and electrical field stimulation was applied at different
frequencies(2, 5, 10, 15 Hz) to obtain NANC-mediated relaxation. Anandamide(0.3, 1 and 3 uM in separate groups) was
added 20-min before electrical stimulation. In another group, the selective cannabinoid CB1 receptor antagonist AM251(1
uM), the selective cannabinoid CB2 receptor antagonist AM630(1 uM) and a vanilloid receptor antagonist capsazepine(3
uM) were separately added to the bathing medium 45-min before anandamide(1 pM) administration. Using western
blotting, the existence of cannabinoid and vanilloid receptors were assessed in this tissue. Each group consisted of six rats.
This study was an experimental study. Statistical analysis of the data was performed by one-way analysis of
variance(ANOVA) followed by Newman-keuls post hoc test. Statistical significance was considered when P<0.05.

Results: The results showed that the NANC relaxant responses were significantly enhanced in the presence of
anandamide at 1 and 3 pM. The potentiating effect of anandamide(1 uM) on relaxation responses was significantly lessened
by either AM251(1 uM) or capsazepine(3 uM), but not by AM630(1 uM)(P<0.01). Neither of these antagonists had influence
on relaxation responses. Preincubation with the nitric oxide synthase inhibitor L-NAME(1 pM) significantly inhibited the
relaxation responses in the presence or absence of 1 pM anandamide(P<0.001). Although at 30 nM, L-NAME did not
influence NANC responses, it significantly reduced(P<0.01) the attentuating effect of anandamide on NANC responses.
Anandamide(1 pM)) had no influence on concentration-dependent relaxant responses to sodium nitroprusside(10nM-
1mM), an NO donor. Western blotting revealed the existence of cannabinoid CB1(but not CB2) and vanilloid VR1 receptors
in rat corpus cavernosum.

Conclusion: For the first time, our results indicated the potentiating activity of anandamide on NANC-mediated
relaxation of rat corpus cavernosum through both CB1 and vanilloid receptors. The NO-mediated component of the NANC
relaxant responses to electrical stimulation is involved in this enhancement. Also it was shown that CB1 and VR1
receptors are present in this tissue.

Key Words: 1) Cannabinoids 2) NANC(nonadrenergic noncholinergic) Nerves

3) Nitric Oxide(NO) 4) Corpus Cavernosum 5) Rat
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