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Effect of Cholestasis on Bromocriptine-Induced Yawning )
ABSTRACT i

The purpose of this stady was investipation of effect of cholestasis on bromocriptine - mduted.}'m;ming in
male rats. Bromocripting, the agonist of dopamine receptors (especially "D2"), causes yawning in male intact
rats. In the present study,cholestasis was produced in male rats by surgery and ligation of common bile duct.
The number of yawning induced by intraperitoneal injection of bromocriptine (11 mg'kg) was compared in
cholestatic rats with sham operated and control groups. Immediatly after injection of the drug and putting
animals on the frame of behavioral study, the number of yawnings was determined in a period of one hour..
Obtained results, indicated significant difference in the number of bromocriptine-induced yawning hﬁmreen
cholestatic tats and the other two groups. There wasn't significant difference between sham aﬂd'mm;ﬁl-}j&w.
These resulis indicate thal some changes occur in cholestaic rats which increase SEﬂSilf‘i'it].?.HlIﬂ_ response of
dopamine receptors. : : i

Since it is proved that dopamine agonist - induced yawning is mediated via nitric oxide, and also level of -
nitric oxide is increased in cholestasis, it can be supposed that the mentioned response may be due to elevated
level of nitric oxide. :

On the other hand, increased number of yawning in choelestatic rats may be duc to increased level of

endogenous opioids in these animals,

N

Key Words: Bromocriptine; Yawning; Cholestasis; Dopamin Receptors

EE 3 e a_L..ﬂ'L."I\,I"..: L-‘u_}'..:.;:'- 3l i ;_ri'JII-IL-;l' - 4.,....15.4 I.._rl|_.~-
._'}-:.1 Sotde _;'.1_"4) halia alﬁ.:...-.'n AR ‘.-:'l_,"-‘-'g- i ENIL
o g il Bt Ol e Dl 23 8 ) e e
s3 23 otn Syra 3 AU e slaes (P [h0 )
e Lg_;':LFLLA \J‘:)l'..:.,'-l'-l Aiw J.i.-_.'t n_,;f_,.} a ._:,._._...._n L&:.ul.‘-.-.u.]f:‘
Lt el 3 e .*JI—-" Aal by LiJ'I:"} aell Lgi.é.h_g“.,s‘
._'S:.-:I..Z..._.Iq_.{,._.gl.,...ZJ_A 13 ._F:'J‘J"'*" I_-_ _:,:_:.'I_T E lih n_.l....:..,l.c-l.f.

ﬁl-j!:ﬁg_ﬁdu)_,;f);*,w'# LAY L S

-

LSSy 2 n.‘5)§-:"-"-:‘ Sl o e I"i‘.'zl- 'fl"'l':

sl 35 o Spayp M Obs ey sddllae pl 3 3s

S i Seap o p SHS 5 plees slid e 2 wleas
Sl iy ot ST 0l e 4 a8 el ol st o)
LS 4 il Sk 3 (D2" ) gy Lo poaine) raly 30
0ileas 54y o ol ol mas (Slpd e g0 g3 g e S
Sl e 3 o e plandl ] e (Goio g0 000 e
s a8 4 ol slidpe 5l o S 0 oS ke gyl ke
ot Spaa s Sl ol Gt 38U ilhas aldar s
aals g i dals oy 8 4o L S8 oy 5 5 (V) m'ke)


https://tumj.tums.ac.ir/article-1-1517-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-24 ]

e (ivvy) & ,I'US-_:-_'..-I_u_IL",L\-\L-._-.J

_'..J_,J‘_ﬂw_ﬁs'.z

slod Ay ;_-;L:a-'«hwu -;'_15_}.'-5 A \-_;_S.l.‘n L.I“l.?"' B et
oL Ll e oy 3 a8 il 2 8 b a8 5500 o3las

,uulu,s.

slan 9 a3

28 8D g e i s yn S5 1 T IS
S s 5l el Jp S LY 03y b Sl
S 3850 Jetl (Sl o Sl e i i (oY g5
el oailas S0 ¢ ol sleay o L OLass  Jaumes Jail3
eg S il ol cale, by 1ie Al ol e 2
e s S e e s LUl (g g5y 5
S S5 b oS Bl g (glgdd 4y il Ui
B A ST 03,8 s 3 gl gl e 28 8
w23 815 0 il 00 a8 S 6 g O g

D3 Mg s gle wla glgas T

Wl 505 2 T Jos 4 8amn S aale | J xS0 800
(Un-0p.) w5 < oo

PR [P [PUPS TY PV SR [P P [P ISP 14
(Sham) st s

Y 5o s Ll (g3l ho (glme 450l 5 oy S
BD.L.} s 5 o atkis Uil 53 6355 o v s 31 e sl ¥A
.(Bile Duct Ligated

03505 A s e g S a0t Wl e sl s 531G

wzd 8 3 Sl e b

e Sy s G E e
2" BDL" leny £ sy 5 oo o pland 51 g 5050

S L S e D o 1) Saalia 5 G5 plovl « "Sham”
O prmend 3 e 08 aAs (gle prs 3 e s pladl
o (ketamine HCI 50 mgkg) 3o gl 5ou5 o0l
FR S T TR PE LIS QEPVp Tt 3. SUPPWIT g E
S35 PRSI 0] 00 e S50 Sy p O e e
A i 3005 Oy O e S0k (glimen g ol dd bas
e bl azi § )3 wlie Jas 5)4a yisham oy 8 bl
U‘SL,-»'H!‘HC-_H_}.T:J'H Sl E VEC ..'-..L'..:A.:.....ngJT{_-;_,I__,&_.p
Ol Sl ) Wi iz Gl (glgendi 4 345 & by e
Jowyio 53k a2l Las 1 Jeolon n s Syn (el S 0

\ s i
._‘AJ.._- v 33 a2 3 i

T 3 erld 8l e sl ST 20 5las 5
gl ol el S IS B 0 O Dlin Rl 03
sy Jale ol 31 8
Rl Hips sl b S easay
T pams 8880 | 350200 slacd gy ol 2aliih 36 80 5o
A5 45T 20 b ol 510l 0y Yo st oee sl e 0 0

LsL'hJ):?"‘J ‘.'_EI.':.-..-..E"H_EL:.«.‘;- *‘.',.'e:-:-l_)s_,.'-‘_!,_){ ﬁwﬁlw

p-rl P T
Agudg

ohay e e L PIRALT Gl g 59 518 sl
Shemiles o BLT ) Liliies gl 2l gl il 215
Y panca sl 428, 8 5 s g5 50 )50, e
P LIV ) o O S | L O, 2y Lo L [ 1
FERT- FURNTX U PO g e vy B WA 1 ALY
WQT-FR § IO O 5 TP FN Py
Wl cilzis glaaia 3l sdie o (gl Ol
Al g e €l o 5 LT elny a3 Lol s ol s
i gle i SIS Sl b i s aS ol edd et

i (Down Regulation) y 2al s, la 5y cdf, ol

ol gl e sl O eSSl S Sl s (1)U .
(0Ll o

drm Olpae 393 Ul g 0 a0 0 ‘C_il-’ 34
i 3 (FY)ul e A0l i BAM-22Py (g4 5 ga3y ol
AFF)2 48 oo ply i STl sl

sl Sl Ol e w0 1) il Ol 50 805 gy
S pelias plear S pae Gl ) il
(VYR )les S i

ot e Gldins f e ojleas 5l 50 50 gl Jalye

dD2y .__é—_-—*'t-—;_ﬂ-" ;5}5)—‘ l._ﬁl-“_.:_!-"*qw‘..! e D 'C:'l_!:-;_.ﬁ" n:..-l""|’

i oo
S sply 53 5 (FOYF) Talaims o g gt 55 ol
o L3 NEND30 paly 1o ) gy S5 0 505 8 ()8 g5y 5]
Sl gy S ST Dl e s oS e (glagls oy 3138
Al pladl Sligdos 1 oy 3 pprlid o 2l

LS [ SIS (NPRPI. .t 0 TP T P A


https://tumj.tums.ac.ir/article-1-1517-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-24 ]

et fptpe St P e P i

DTvr) o) S safaits e T

Sl 3 a8 s b yls 3l e ¢ b ame S a5l e e
slas Gods 2le S50 s e als |y l,f:w'_; i clia
A bl s 3 e ot LS,-J"-E—? shaeals caalas
(Unpaired T-168t) 1y g3 30 5 3 O padly 3loslizal b y 2 B
TS kA (o= PTG I SLIPICY PR < I W -
g2 i Jace 3 Ll iole ¥ 8 125 8 5 5 a5
Sl (Ol Y)Y BDLY (0l g 1) =5 S8l slgay §

R

el

] 8 lal Y ;JI\.-Qm.:I :‘_.rl_’..l?‘" PR .J..,sla- EI-IL'.'J. _:-,II \Sld'@y\.ﬂ:-

B T BRI P S VS R TY O VI JORR P PYRS

8 s ezl y Jize sG] w6 ol o ¢l SAaLl
bl gloakiionn 13 o ) Sanlie oo gy 0 Gy
Sl sdalia S8 s .J;;j_rjjlw,_i Tocm s k3
EV RN FETTR JOW PRLI K LTSRN PPe e
B e s TO Gl b S T S w0l 5 gladed
4l prd Sy s 5 Ol g g 03 8 A b e ol 0 el
3t g oyl o gy Sedalie cgliis CaSa |y
2 o S92 507 O3 g 355 S5l ) IS, S
PSS o il 2 L ¥y Jle i ol b 5 vy mgrkg Ol
oBnns (50y 4 1 5y o Ol abeo iV cazi § ) o (00 O3y

sl S s £ 13 B cow celu K, Sl 5 48 iz

G 3l ead Jole Slebl Ao _) Jsos

(LP) fluo Jab i o | (LP.) ilias als Jus b gl

BDL oy ¢ _Esmmms aliogs | BDLoys | Shamogs | aidoys

{N=-14) (N=14} N=v) | (N-vj | (N=v} (N=v)
_ sl [ e T | I: T, . NI :
SEM ATy (17 S IR ! VEY .

B ) AL P ot L) et Spey el Lol ol

A b ped)ad Jbo 5 ol

s dbed gl oin Spay Gl fs Ga s (0
33y 4y ailead Dliee g 8 5 ) e 50 SlhudS ey S5
3 P o f01) s e SNz L oz Syngp 3155 okl
(F b gad) 3 Jla el 3 B0 o5l

DSV ) K8 w0l ]y sl Sile W

sy e S e sl e 55 5l 805 has e (4
Y SLAS L (et ol el WSSy Lol
EPN LT

035 0% o S s s S 3l T Sl Bl (X
55 00t shawah Biload olhal 1 s ol gime Ok by K TlinulS
Sl dals >l aals slgrs S s Guyp A
i o s Ll i sali ey S

HSy 2 00 e S a3 bl Siloas Ol B
G073 B il Olin bl e ) (0l slgay S
Lyl 4_§;L}Lm 3l ._g,i_.m Sl e dh_,i.{ﬁ.t'l...»

Sler s 85 o Gl i dmaals Lg_JJTiFCf—".' s
T el 2l g S e il

| PLY P SOOI PR TP Ot 13 e Y22 = {
oo pdla 2335 Cilane SOLLIS ol dald cals
B0 5

2 s A s = e ead ol ol b la s (S0 (Y
Slaml cnle o m el ol dald (ST IS sl S
dalll y Lifm”_,_;g.__:_ ) LI TARR WA £
Nogma P< o fr 00l dals 5 Skl oy 5w 1y 15
Sl e e pn dald e i oy S Ll
AN 1 303) 35100 5 g

2 oS Plee J5 Gug il p30 ks Ulee (1
CJ_.;II_’_ﬁILE.TJ.__IQ..:.u._Il(P{ R L) sls pme Y J.AL*.-U;
a3l aals o8 Il e lis s 5oy e ke
LY Hls paipcd c;Tju;z;J_

s Gy 3 pes (ShAM) eas ol dals g S5 o (F

Ol iz gy 438,815 o5 Gl it Sm s il


https://tumj.tums.ac.ir/article-1-1517-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-24 ]

T

[TV o

[ AP T EOH P

A e 5

(]

£
E
o
o oy
.,
a b
=
=
x
—
I i
= “+
o
£
£
=
=
"y
i

R SR T PN [P | PR SR U AL R [ N

s aald oy 8 e il

Lo, |

Nermel #aline  Bromeeriptine

* p=0.01

s Bl b 350 Sl s slal saemy ay B3 Sl L le s

Wumber of yowning /50 min

@MIJ;JJM;:AJ){
16
£ 3
14 L
T

Ty
I

b
I

72
T S -~ -~ - - A L
Nrrmal faline  Bromocripuines
** 5<0.01

4 Gl Jols inny Saenn 3005 31 (AU 330 sliwr tny syl Y Jlad

6L;..t_,ﬁ&_\.: FIENFETIE ) TLES TN PP JAH.;.S:.,JL'_J.;:-_’_,IA.-

R PR I o b masll o LS:-_.:.L--LS‘" 3 I'I'u_-'l-l:,,-.'l_- anld 4 Sl

alad e g nanll y eloe aslin olgay ¥ 22 gae LiSlza]

4
|

—
| )

Humbar of yawning /60 min

5

L

[

— ¥
F e
I
|
'L_
i

P e
B.D.L. Sham Contrel

* p0.05

pdle— el Blice Lale miois 3l A il slaw 5 Y Jla,

Hurtber af yawnlng /60 min

EEI PP TN ey

e iy
E

|

N

(Y]
I

]

Harmal Saline Bromocriptine

LA P‘::D-Dl


https://tumj.tums.ac.ir/article-1-1517-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-24 ]

cadris St il 2l e ey

DYVW) 8/ K85 0usitils alos YA

Ay o O 3 g ger hliils B0 ig e STzl 0y
na o s3lad T L JUST plethy clile ez sl oS
(VFIIS 5 e (g5ma S A 3G

(XYl hyan (5 g o1 055 R sl Sl

oS 0 o 53 LSS s Olen Al S (g g
(P el o

abd DL ajleas i G 50 Sl el gt s
o 48 el wals DL OlaRem s ) gl Dol ol

BTyt E

20 asl gl 3 aS) D3 gy b g feali 5 DTy
BT RUC SRR fEIEST I Th - L LR (W
AP0V L ANVDT )2 pd e sjlast aldas
035,28 b ST 5y 5 wlaa a0 08 MSWSG 20 AR
e i Shsola (Ol s 3 g5l laasBly 5 oot
Sl A ok S el s a5 s IS 2
sileas Slnd Al H e (35 LLST S 2 Ol
i S 3 Gad laal (YTTYEY s A LAY )2 gl s
dade bl y O5aall gl ol Gliae Sl Sasolls
s S s e s (g 31 p S Ol 0 L8NS 2
ol et eilas ey g g0 LSS i 2l 52 D27
e 51450530 s O jlga b g sjloas 51585 55 53 35 6 5
S s S5 HTIA" ancinyis Sasll 555 b ga s 0l pa il
S Y SHTIC imaniy VA TAN 3 05, o o ens g s o OF
85 BLSISS 2 (g Sl b wld ojlas Wl 4 e
(qv8) (L@l 3 L) ACTH 3 pay mn (FV YN (305 s
DTNl AL S L (P ) (@ L) e 5 S
e S Oh s a8 als 0L L sl sl L Gudes
e 3 el Sl e R o e 45 gl o 7y
e S il gn 83 35 g (g S0 ) D2 ) gy s 51
el sl eSSy 25 lade 5 O35l gladd gy
Floilas e 3500 2 ol Jalae 500 G pm 3 Sl o0
SR WP PRy 5 PPN PRt P
S Ol e edgls St aleat ) G 50 45 gadane
Sl Sl Ol 52 48) LSS o 5 Ol sladt g ol
T N Ry o R L JC I PRTEL A P E A
Sl g o gy Aol 5 p el S el 03 Sla s gy
i S 2 4S) e ol 4 G el 0 g e SllS
S 3n 55 i Syra s B S Sloans Dlpen s IV
GO s i b (B8 e el glpay 85 SIS ol s
it tal g plat iyl g a8 e Lde Sl a3l

&

e

sl s el g o0 Jele lear e G 0l o
Jos (Vi oy il bidye oyl il aails wlis olas
Sl G 3 o=l Joe (7 82l fose (Y 150550

o paa Slaa )l (F 154l

e Al per e byl GoF Sl g e p L O
PPN TR (P U TRPI VI < 15 WRC N TS T
A 2 s S atalis Sl oIl b i Shes 2 G5 o
..1},3-"._.5.:: J«.‘.Ja'..-'-\f_;.'kig K32 o 4T .ull-*LF

SV gy 1 35 VL 5 S s 3 4 T (Y
‘J.:-I:.,n-;:.c- J.AI..:-.:J;J[:ShHm} L:s-|3:- Lald 'J;Qﬂ_:l!"-h;:’"-"
E:u_'u.'._-' IE L_’.:--|:,:-- L}.A_P N [ L.J'é';;' iJ:'.-",rz-:-l’ :.J.AL..:.‘..,:« I:UT]—DI‘.I]
..J....u_Ji.}.A ;.EJ’ A J_,JJJ

3l IJ_.‘J_-. a_:-,'L:.n_:'- ‘_j|',,.l.__a Af_l.k_'n'_‘_ra Olil alals G-_LT.- Ly i
sl S L (BDL) Skl €ay, 8 5z Sy,
asls 5 (Sham) =lra sals glgdya 3l A ojla e
‘E'L"JL.TM _._.Eh-l b ‘T"'i"-_.-‘: :_J‘il a | Y (UH—OP.} ;_f’l':qFJ:'E'
LY LSJ'_J'L“"’ Lfrl_ﬂ“ e LJ.A.F al 'L.s.-..‘-r'l.- 3 s Rry WA
R e dall ay v iy sl go pm Seay o AE (T
‘:J_lll .J._;:..._; '|_,-:_,____,...£_:r-_7|:|..h J_,"i'l"‘ ;:JU.E_:-.,- L_:’:‘J-J.?J-I"A .t;..-.-l Jllgjl
sl 5 Sl (g e 45 A o0 BT 4w Sl
-‘J.f.__'l_,-:_:” 3y 4 ._'_|_:_:_a,.. ._J..J._. 33 IJ_"|J._I._J|_-" I'l J:.._.g.T .:..I-L ‘_'-,I-:.u-lsr
3 el oileas Ol Al Lol ks il aSa s .
_u_r';._l'uf-‘J'| -)':""“'jd'-l,?"' JERTR Ji.!_.'n i ""«"‘:L.'F"' ;:J-_-'-'.:_—'_JS'_MJ;_'
) R LS:-l_;.n-c.S ) ;_5.".‘."“"‘7-3‘" dLhJ_,L‘I_w_J L VO
A e (S e Sl |y adalin 5 4a jlad; 45) by o
heds b g i ol el a1y el e b Lele
?;_'......'.'_:-

B4, S L g 2y o S s bt o A
055l slaud g ol 7 e aimdin ATl g e Dlidas
4 Mo Jlpe slgdan 50 3 gah i Ja e 4 Y Ohla o
L30)Lkes S oul g8 sl ol ey g0l 5lellS

LJ_J._.,I 13 L.SJ‘;J:—:.J1 ﬂIII-" LsL"'.."_}:'.',—""'_" iy FLI I - 1 lel_.:.j
()Ll oo 2l s i 33 SIS jladS

45 Wae Oyl 33 (SOl Yy I SThzn) 05501 (5o dd oy !
Sl e o S canlads cull oz g (FF ol guS gl sl
B S PR L PRy DO, VR E'v- PR PR | I LV, ER P
et AalE e S5 e il s dia s gdon cpplia S 3l a8


https://tumj.tums.ac.ir/article-1-1517-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-24 ]

L T A o T S U ST P PR

A it 5

+

&b

- Arpiolas A, Gessa G, 1991 Summer; central functions of
Cytocing Meurosa. Biobehav, Rev; 15(2) 21731,

2- Bergasa MV, Alling DUW, Vergalla 1, Jones F.A; 1994

Lak

2

Cholestatis in the male rat is assocusted with naloxone-reversible
antinvciception; J. Hepatology; 20:85-90,

Bergaza NV, Rothman R.B., Vergalla I, Xu I, Swain M.G.,
Joncs  BAG 1992 Central

Mu-opioid  reccptors  arc

down-regulated moa rat model of cholestasis; . Hepatology:
15:220-4,

Brus K., Szkilink K., Kostrezews B 1996; Mitrie oxide (M.00)
and central dopamine (DAY D3 receptor reactivity Lo guinpirale
in rats; Acta Neurobiol. Exp, Wamy 56(1): 159,

- Chiara (0], Porceddu ML, Vargiv L., Argiolas A, Gessa G.L;
1976 Dec. 9 EBvidence for dopamine receplors mediating

sedation in the mouse brain, Nauture;, 264 564-7.

- Dehpour AR, Nahavandi A 1938 NG-L-Arginin-methy] ester is

protective against cthanol induced pastric damage in cholestalic
rats; (submitted 0] Eoropean J. Pharmacology.

PC, Wisler PAG 1999
quinelorane on vawing ad penile erection in the mt; hife science;
50Ty S07-14.

Doherty Stumulatory  effects of

. Ferrari ¥, Ciulisni [2.; 1995 Tul.-Aug; Behavioural effects of the
dopamine 33 receptor agonist 7-0IL-DPAT in rats; Pharmacol,
s 3201-2) 63-8.

- Ferri 17, Claudi F.; 1991 Jan, Behavioural evidence for central 102
dopaming receptor agonistic elfect by FOmme

2-(flucrohydraxyphenyllethylamines; Pharacol. Biochem. Behav,

38713 131-4,

L0 Cihafourifar P, Dehpour AR, Akbarloo MN; 1997 April

Inhibition by mhibitor, of

nalokonec-precipitated withdrawal signs in a mouse model of

L-MaA, a nittic oxide synthase
cholestasis; life science.,

1- Gower AT, Berendsen ILH.G., Princen MM, Brockkamp
CL.E.; 19%4; The yvawning-penile erection syndrome as & model
for putative  dopamine Eor. L

autoreceplor  acliviey;

Fharmacology; 103 81-9.

12- Heaton 1P, Yarrin 8 1991 Jan; The impact of alcohol ingestion

1

1

1

1

pn ereclions in rats as measured by a novel bio-assay; 1. Uralogy:
145(1): 1924,

4. Heaton JPF., Varrin 5.0, Morales A, 199 May; The
characterization of a bio-assay of erectile function in a rat model;
1. Urology; 145(5): 1099-102.

& Heaton 1P, Varrin 5.0; 1994 Mar,; Effccts of castration and

exogenous [estosterone supplementation in an animal model of
penile erection;]. Urelogy; 151(3): 797-8M).

5- Janes E.A, Yurdaydin O 1997; Is fatigue associated with
chaolestasis mediated by altered central neurotransmission; 1.
Hepatology; 25(2): 432-494.

6. Mclis MR, 1992 bday:

Hippoeampal oxylocin mediates  apomorphinc-induced  penile

Stancampiane R, Argiolas A

17-

18-

20-

21-

2

23-

25-

29-

30-

- Protais P,

erection and yawning; Pharmacol. Biochem. Behav; 42015 61-6.
delis MR, Stancampiane R, Argiolas A 1994 Tul; Prevention
by MG-mitro-L-Arginine methyl  ester of - apomorphing-and
oytocin-mduced penile erection and yawning : site of achion in
the brain; Pharmacol. Biochem. Behav; 483 799804

Melis MR, Stancampiane R, Argiclas A 1994 Sep. 26 Nitric
oide  synthase  inhibitors  prevent Memethyl-D-aspartic
acid-indueed penile erection and yawning in male rats; Meurosci.

lett; 179(1-2): 912

- Melis MK, Stancampiano B, Argiolas A, 199 May @ Penile

crection  and  yawning  induced by paraventricular  NMDA
injection in male rats are mediated by oxdocin; Tharmacol,
Riochem. Behav,; 481 2037

Melis ME., Stancampiano R, Lai C, Argiolas Ag 1995
Mitroghyeerin-induced  penile erection and yawning in male rals:
mechanism of action in the brain; Brain Fes, Ball, 36{6]:
527-31. ’

Melis M.R., Stancampiano R., Argiolas A, 1995 Apr, Role of
nitric oxide in penile ercetion and yawning induced by 3-TIILC
receptor agonists in male rats; MNaugyn, Schmiedebergs, Arch.
Phamacol.; 351{4): #3943,

Melis M.E., Argiolas A 1995 Dec 27, Nitic oxide donors
induced penile erection and yawning when injected in tha contral
nepvous system of male rats; Do I Pharmacol; 29401 1-9.
hlelis MR, Succu 8., Argiolas A 1996 Ocr; Dopamine agonists
merease pitric oaide production in the paraventricular nuclews of
the hypothalamus: Correlation with penile erection and yawning;
Fur. I Meuroscl; 8100 2056-63,

24- Mogilnicka B, Boissard C.G., Delini-Stula A 1984; Effects of

TL-4% and 3-PPF  on
Meurnpharmacology; 23(1): 1922,

apomarphine, yawning in Tats;
Foggiali K., Bennelll AL, Arletti R, Cavazzuti E., Bertoling A
1995; Nitric oxide s invelved in the ACTH-induced hehavioral
syndwme; Peptides; 16077 1263-8

Pomerantz S.M,; 1991 May, Quinclorane (LY 163502), a D2
dopamine recepior agonist, acts conirally to facilitate penils
erections of male rhesus monkeys; Pharmacol. Biochem. Behav;
39(1) 123-8.

Dubue L,

characteristics of dopamine recoptors involved in the dual effect

Costentin 1 1983, Pharmacological

of dopamine agonists on yawning behaviour in rats; Eur, 1

Pharmacelogy, % 271-80.

- Protais P, Windsor M., Mocaer E, Comoy E: 1995 Aug

Post-synaptic 5-HT1A  receptor involvement in yawning and
penile erections induced by apomorphine, physcstigmine and
mCPF in rats; psychopharmacology Berl; 12004): 376-83.

Simon P, Guardicla B, Bl Espiard 1., Schiavi P, Costentin 1

1992; 5-HT1A receptor agonists prevent in rats the vawning and

penile  erections  indused by dircet dopamine  agonists;
Faychapharmacology Berl: LOS(1-2) 47-50
Stancampiane R, Melis MR, Argiolas A 1992 Feb;

Apomorphine-gnd Oxyrocininduced penile erection and yawning

in male rats: effect of pertosis loxing Bran Bes, Buoll; 2802


https://tumj.tums.ac.ir/article-1-1517-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-24 ]

31-

st ;'_;ﬁ:’__-—"._,-d_!_.-_i";-."-t:‘.i Lot Ml fon | ot

DTV O Kt g edSetils alans

F15-8

Stancampiane R, Melis MR, Argiolas A; 1994 Aug 11; Penile
erection and yawning indonced by 5-HTIC receptor agonists in
male rats: relationship with dopaminergic and  oxytocinergic
transmission; Eur, J. Pharmacel; 261(1-2): 149-35.

Z- Swain MG ot al; 199, Endogenous opioids accumulate in

plasma in a rat model of acute cholestasis; Gastroenterology;
s &30-5

- Hwain MG, MacArthor [, Vergalla J, Jones B.Ag 1994

Adrenal secretion of BAM-ZZP, a potent opicid peptide, is

cihanced in rats with acute cholestasis; Am. 1. physiclogy, pp

201-5,

4. Thoronton LR, Losowsky MS; 1988, Opiod peptides and
primary hiliary cirrhosis; B 297 15014,

35- Yamada K., Tanaka M., Shibala K., Furukawa T., 1956,
Involvement of septal and striatal dopamine D2 receplors in
yawning hehaviour in rats; Psychopharmacology; 90:09-13,

36- Farrindast MR, Poursolian M.; 1989, Intractions of drugs acting
on central dopamine receptors and cholinoceptos on yawning
responses in the rat induced by apomorphine, bromocripline or

physostigmine; Br.J. Pharmacology; %60 B43-8.


https://tumj.tums.ac.ir/article-1-1517-fa.html
http://www.tcpdf.org

