
Dopamine Agonist 

{Neuro-psychopharmacological Interests of DA's) 

'iflf.V'l'i.~'WIWU1 i1P1~11'1~ Ph.D.(Neurosc ience) 
...:::\. v .iC:!lt. d' 

fl1 Fl'l"lf1bfl~"lf'W1~1 Fl ru~ bb ~'Vl~flf1~ IPl'i 

~~1'1Vl~1~~61J'el'Ubbri'U 

trn Parkinson 's disease (PD) 9C?tdJuA11:w~~un~vn:i:r:;uuu:r:;~1'Vl~iln1n~'fl:W61J'fl'lb6llfl~ 
., ' ' 

u:r:;~1YlblUUL~'flf-:i t~tiil~ni:fru:;bb~ V'l'l'fl'flnVJ1'l1P1~unY!i1f1'1.J~1:wu:r:;n1:r1J1Llri 'fl1n1:i'~'W (tremor) 
I I I.I I.I 

~1l1'Y'Hl~'l ln~'l (rigidity) LLfl:;'fl1 n1 nfi~'fl'W'l Vl1l~'fl'l6if1 (bradykinesia) 'f!1n1:rl1'l ~1:wil'l~r.l1 d'.lurJl'fl-:ivnJ 
I I "' I I 

l'W~U')tJ PD VJn 1 :i'1tJ 1u:r:;tJ:;~:Wbb:i'n'fl1'"lillYitJ'l'fl1n1:i'°JlU~l~'llU~WW'lLn~~'lJ ri'fl'WYJ'"l:; b1':W~'l bnl?l'WU 
I I 2J 

'fl1n1ntlC?t~'W r.i1n n1:r~ni:f1~'W1P1~11u6111-:iV1~1tJ~uuY1 ~1u:w 1v\'11~il·ifolql~~LlUiV1~1 ~tl1ti PD r.i:;il 

n1:i'~'1.JL~m6ll~~u:r:;~1'Vl dopaminergic l'W~:W'fl'l~1'W pars compacta 61J'fl'l substantia nigra zj'l L6llfl~ 
., ' ' 

u:r:;~1vi m~hur.i:;V1~'l~1:r~'l ~1uu:r:;~1'Vl (neurotransmitter) dopamine i1V1fu ~ C?t!?i'fl~'fl~1:rn11~:w'fl-:i 

~1'W striatum l~tJtl'lvl1'l1'W~:W~'Wfinrn'1l~~u:i':;~1vi~nV1~1tJ6llU~ b61l'W glutamatergic r.i1n cortex Lb~:; 

cholinergic zj'l bU'W interneuron 1l1tll'W striatum (:i'U~ 1) 
" 

The Extrapyramidal System 
. . 
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An Dopom incrgic 
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I SNpc I : I LGP l~I STNl 
- • A 

SNpr/MGP 

SNpc=Substont ia nigro pars compocto 
SNpr=Subst antio nigro pars r eticulato 
MGP=Mediol globus pallidus 
V A/VL= Ventroonterior/Ventrolaterol thalamus 
STN=Subthalamic nucleus 

ztl~ 1 J11Ym~vi.:i'l~)'1)~l\lln.J'lJ'il'l1J1'i11mLn'ILn~tl LUAUUllPJ (A) lL~:;hf1u1filiJ~iJ (B) (olYlUU~'l"l1 1l Standaert and 

Young, 1996 'mJ1 508-9) 
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,, ,, I 

1 utrr.iyutm1J'fo111ren n1J' h'°1 PD J11titi1-Wu ii 01X'"111a.i~u1r.i~-:in1J'frn~nntjiJ'fl1 n1J'Yl 

L~ti1-if'fl-:inun1nA~'fl'W'lV11 (motor symptoms) LL~:;ntjiJ'fl1n1J'~1lih~ti'J-if'fl-:inun1nA~'fl'W'lV11 (non-mo­

tor symptoms) r.i1nn1J'~m~11'WLL'W'J'Vl1-:J!?i'-:imh1vh 11Xi1ti11viil 1 V1~1ti[P)1~tl1iJ11.jflu'Vl1'1A~ilnvi1'fl ,, ,, 
n1~-:i'flzjL'Wn1J'~n111'0'-:iJ':;!?i'u~1'°1~iln (preclinic) u~:;,:;!?)u A~ilm:;ti:;l?i1-:i 1 'W'fl nr.nniltT-:ivh 11Xi1A'J1iJl 

I ' I I l.t I I 

Lfl tl'J rlU ~'Vl °fi'Vl 1'1 lll ~6Ji';J'VltJ161J'fl'ltl 1YliJL oD'flzj Ll~'JiJ1 n~'l~'WJl'J tJ n1 J'fo'!11ntjiJ'fl1n1J'Yl Lflti'J-if 'fl'I n 1 J' 

Lfl~'fl'W'lVi'J 'fl1"'1Vh'lJ1Vi~1tlll'W'J'Vl1'1 (ilJ~ 2) 

SUBSTANTIA NIGRA 

Anticholinergic 
dru s 

Benzhexol 

MAO 
8 

inhibitor 

Selegiline 

Dopaminergic d1t1gs 

, Dopamine precursor 
Levodopa 

Release dopamine 
- Amantacline 

Dopamine agonists 
Piril>eclil 
Bromocri >tine 

[?)1ti1 levodopa ~'ILU'W~1J'~1.jflun1J'~~1-:i dopamine tJ'lfl'l~CPlLU'W "gold standard" ~1Vlfu 
n1J'fo111 PD 'fl~h-:ihn~1iJi!ti1~nvi~1tintja.i~'fl'fln~'VlttCP1timn~iJmJ''Yl1-:i1u61JreNJ':;uu dopamine r5u 

I ' f.t I 

'lJlLLri dopamine agonists ~'l'fl'fln~'VlfinJ':;~u dopamine receptor 'lJ1'lCP1tiVJN, tJ1tJUtJ'IL'fl'W'l6lllfYl 

L~ti'J-if'fl-:inun1J''Yl111X dopamine ViiJCPl~'Vlt L-ri'W monoamine oxidase-B (MAO-B) inhibitors LL~:; 
I ,, 

catechol-o-methyl transferase (COMT) inhibitors LL~ :; ti1Y1tTu tT-:in1J'~'I dopamine n~rn-if1~1J~1ti 

1JJ':;~1'Vl ~1V1futi1n~iJ anticholinergics tJ'lfNi11J J':;fo6Jl'WloD~r.i'1nCP1 

1utfr.ir.iuuti1n~a.i dopamine agonists 'lJ1fuA11iJ~'WLr.i'flri1-:ia.i1n Y1111Xi1[?)1ti1~i11-D''flriiJ1niJ1ti . . "' ,, ., I 

Vi~1ti6Jli!CP1 ~-:ill dopamine agonists r.i :;ii-if'flw)un~1 levodopa Vi~1ti'flri1-:i!?i'-:iLL~V1'1l'Wl1JY1 3 'flri1'1hnvi1iJ ., 
n1J'Yir.i14ru1L~'fln1-if dopamine agonists 1un14fn111~tl1ti PD u!?l~:;nti'W''W fl'J4~'fl'1Yir.i14ru1n'1 

I ti ii I 
, • , I 4"4 cJ I CV V q t/ q V 

therapeutic u~:; side effect profiles °1l'il\ltl1lLCfl~ :; ~16ll\liJfl'J1a.JLLVlnln1'1n'W 'Vl'IU61l'ill.J~Lnti'Jnu receptor ., 
binding na.i~-:i~n'l:f'ru:;'Vl1'1LflN~~1'1"1l'fl'l[P)')tJ1~1LU'W ergoline vi1'fl non-ergoline based r.i:;iJA'J1iJ 

~1"1qi'flri1-:i:i.nn 
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Dopamine agonists 
Distinct advantages over levodopa 
1. Do not require carrier-mediated transport for absorption 

or entry into tile brain (not) influenced by food or amino 
acids. 

2. Act directly on DA receptors, not involved with degenerat­
ing neurons. 

3. Long t112: avoid tile "off" phenomenon. 
4. Do not undergo oxidation: avoid tile generation of free 

radicals. 
5. Some are potent & lipid-soluble: administered parenterally. 

tl d ·'" d ' ' ~ ,, v .,. ' l 'V1 3 ~~u'lJ'ilL~Wil~~\J::Ylf'\1Wl1 dopamine agonists t.11r.i:; L\.m~n1nn1:11vim1 levodopa 

I ,, 

Dopamine agonists ViiibfPlN~~1.:JlU'W ergoline based U'WYolU~1iifPl'l1:1-Jiii~ufinun1nn~ 
I ,, 

9J ~ a:I I ' • Q/ • • 

renn1:i"'JJ1.:JlfPl\:J'l'Vll'WllNl6Jl'W pleural effusion, erythromelalg1a nuv1.:i pulmonary ll~~ retroperitoneal fibro-

sis l?i''l'flti1.:J"ll'fN dopamine agonists ~lU'W erogoline based 'l~uri brornocriptine, cabergoline, lisuride m~:; 
pergolide ci'1vifun1nn~n1'l:;~'l.:JVl~'f"JV1«rnlU1Jm'~~U~'W (sudden irresistible attacks of sleep) ~.:JlUU ,, 
~1lVl!?J"ll'fl.:J'.i'1\:J.:J1'Wn1nn~1pJ~hvit?J1'W~U'l\:J PD Vll;'l1\:l'.i'1\:JUU~1ii1nrnu'l~r-i1nn1~Hf dopamine 

agonists b~\:JvY'l'ltJ~.:i llif~1mr-iYo1u'tJi'u!l\:J 1un~ii non-ergoline based f"Hl.J~il~'Vl1.:J mi6Jlr.i~'WA1~ !?l f • • 
1J1.:JUJ'~ n1J'"ll'fl.:J dopamine agonists bb'~~~.:i'ti)lu!?l1~1.:J~ 1 

Ergot T112 (h) Protein Times daily CYP 

derivative binding interaction 

Apomorphine No 0.5-1 96 3-10 No 

Bromocriptine Yes 3-7 90-96 3 No 

Cabergoline Yes 63-110 40 1 No 

Lisuride Yes 1.3-2.5 70 3 No 

Pergolide Yes 27 95-96 3 Yes 

Piribedil No 21* ? 2-9 No 

Pramipexole No 8-12 15 3 No 

Ropinirole No 6 20-40 3 Yes 

Dopamine agonists ~ii1-D''fltj1uYf'fl.:J!?l~1r;1!l19iir-Jl;'l~!l receptor 6JltJr;1~1.:J 11ullUU~ ll!?ln~1.:inu 
,, ,, ' 

~\lU~~uu~1~~.:itJ1utJ~~~1'VI Viiif"1'l1:1-J~1A'cy1un1J'frn~n PD 
1

l~llri dopamine, serotonin (5-HT) ll~:; 

noradrenaline (b~\:Jl'uYol1~ CX.-adrenergic receptors) !?11~1.:J~ 2, 3 lll;'l~ 4 ll~~.:J1f!l~l;'l~lUU~~n!lu1u 
' -=::. ~ • • Q/ a:l.::::.J I 

n1~'r'l"'l1n1J1fOJCU~:l-JU!?l"ll!l'l dopamine ago111sts 1J1.:J!?l'l'Vlil!?l!l dopamine receptors, 5-HT receptors ll~~ 

CX.-adrenergic receptors 
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Pl1'i1-:Jvl 2 -if'ill;ji'l~ttlflru~lJUDhJ'il~ dopamine agonists U1~ITT'l~iJui'tl dopamine (i))'fi1liUM~1n Newman-Tancredi 

et al.,2002; Millan et al.,2002; Deleu et al., 2002; Gerlach et al., 2003 

D1 D2 04 

Apomorphine agonist agonist-mild agonist 

Bromocripti ne antagonist agonist-low agonist 

Cabergoline agonist-low agonist-moderate agonist 

Lisuride partial agonist agonist-maximum agonist 

Pergolide agonist agonist-maximum agonist 
-

Piribedil agonist-low agonist-moderate antagonist 

Pramipexole inactive agonist-moderate agonist 

Ropinirole inactive agonist-maximum agonist 

D1 agonist: D2 agonist: D 4 antagonist: 

Psychiatric problems Improve motor function -limit psychiatric problems 

& neuroprotective -improve cognition 

Ul1'i1~vl 3 -if'il>;Ji'l~ttlfl CU~lJUITT'll'iN dopamine agonists tJ1~ITT'l~iJoi'f.l 5-HT receptors (~ti'll~Ui'l~~1n Newman-Tancredi et al., 

2002; Millan et al.,2002; Deleu et al., 2002; Gerlach et al., 2003 

5-HT1A 5-HT2A 5-HT2c 

Apomorphine partial agonist antagonist antagonist 

Bromocriptine agonist agonist agonist 

Cabergoline agonist agonist agonist 

Lisuride agonist partial agonist agonist 

Pergolide agonist agonist agonist 
-- --

inactive Piribedil agonist inactive - - - - ·-
Pramipexole partial agonist inactive inactive 

Ropinirole partial agonist inactive inactive 

5-HT1A Agonist: 5-HT2A 5-HT 2c antagonist: 

improve dyskinesia, antagonist: improve mood, increase 

mood & cognition improve EPS body weight & proepileptic 

13 
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ln1'i1'3v1 4 -if'ill;j~~~tlrirn~~llii·JJ 11-:i dopamine agonists U'l-:JITT'J~iJvi'il a -adrenergic receptors (olVllltl~-:i r.i1n 
Newman-Tancredi et al.,2002; Millan et a/.,2002; Deleu et al., 2002; Gerlach et al., 2003 

a1 a2 
Apo morphine inactive agonist-low 

Bromocriptine agonist-low agonist-low 

Cabergoline agonist-low agonist-low 

Lisuride partial agonist partial agonist 

Pergolide partial agonist agonist-moderate 

Piribedil weak antagonist antagonist 

Pramipexole inactive agonist-low 

Ropinirole inactive inactive 

Antagonist : sedation & Antagonist: improve motor, 

motor suppression mood & cognition 

I I 

<if'fllJ~Hrl8'JnUfi>Jl.1J~:J.JU&l°l.l'fl'l dopamine agonists 1im1ni}w agonist V!~!1 antagonist V1 

receptors 'l!Ut?lt?i1'l 1 r.i~nu J'~ l8"1l'W1 'Wn1J'Yir.i1J'ru1 L~!1nm1~LV!:J.J1~~ii1u~U'J8 LLt?i~~J18
1

lJl !?i'J!1~1'l L-ri'W 

n1Jfi"'11J'ru1L~!1n81~iitfn,JV!1'Vl 1'lr.\1?1l'J"lli!'fl8 LL~~81~nr.Jm~ii cognition LL~~ mood LU'Wt1f'W !?i'J!1~1'l 
I 

cr:::;:,J I ~ I I 

°l.1!1'lr.J~nJ~'VlU'Vlr.J1'W'Vl1'l receptors °ll'Wt?ll?l1'l ·1 L°ll'W 

Agonist ~ D 
I . .,,,. 

Agornst 'Vl D 
2 

1 

. .d D Antagonist 'Vl 

. d 
Agornst 'Vl 5 HT 

1A 

4 

. d 
Antagonist 'Vl 5 HT 

2A 

Antagonist ~ 5 HT 
2C 

Antagonist ~ a 
28 

Antagonist ~ a 
IA 

LnlPI psychiatric problems 

Improve motor function LL~~iir.J~tJni:l'el'lL61l~'Cf1h~~1'Vl (neuroprotection) 

~IPI psychiatric problems LL~~ improve cognition 

Improve dyskinesia, mood LL~~ cognition 

Improve motor function 
., I 

Improve mood LLt?i~'l r.J~1~'111wwn !?i'JLYi:J.J LL~~lU'W proepileptic 

Improve motor, mood LL~~ cognition 

lflt?l sedation LL~~ motor suppression 

I 

'W!1nLVIU!1'°l1 mm n1Jfn13'1°l.l'fl'l dopamine agonists V1ii t?i'fl n~:J.J'fl1n1JVl Lfl8'J<if'fl'lnun1J 
I I t.J' I 

lfPl~'flulvir;iV1vm1m~ft1r;i8 PD LL~'J 1utf r.ir.iuuif'l'V1U~1~n 1un~iiuu1'l!?i'Jif'liir.-i~ 1un1rn ~n~:J.J!11n1JV1 
"lJ q q q 

1

1J.J L~ 8'J-if 'fl'l nu n1 JlfPl~'fl'Wl V!'J LL~ ~n ~'Vl'if dJ'W neuroprotectants ~n Ji''J8 ~'lij fPl'J1:J.Ji1fOlDJ1umJ-ri'Jl:J 1 ~ 
I 2J I I I I 

li'U'Jl:J ll~ ~fJ rn lL~Vf 1!1 ITTn~~ (?In fP) ruJl 1Y1~11?1Vl~~'W n~il'fl1 n1 JVlhl Lrl8'J-if 'fl'l nu n1JlfP)~'fl'Wl V!'JVl'fl1'°lY1U 'ii rq) r<iJ 'iJ q q 

1u~U'J8 PD nvi~ 11:J'fl~ 1'lJi''Jl:ln'W L-ri'W Jl1'J~ cognitive impairment lL~~ dementia, Jl1'J~~:J.JLf"1¥1 , 

111r;i~11?1nn'l'J~ LL~~ 111r;i ~hflr.\1?1 Lllut1fu 
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n.:iuif111:n 1un~lJ anticholinesterase r.i~LU'W~.J1~1.jjl~e.1~~~1V1fu111'"l~ cogn itive impairment 
q 

I ~ 

LL~~ dementia u~rhJnri'fl1~Ln~ucyvi1~'tln1nri~'tlu'lvi'"l"ll'tl'l~thti ~.:ii!u~.:iri'"l~Yir.i1~ru1n.:iti1fo111 PD 
I I ~ 

Y!~thti'l~fu~'"ltJ LU'tl.:Jr.i1nti1fom PD u1.:i~'"lra1r.ivh1~~U'"ltiilucyvi1~1u cognition inn~u L"li'W ntjii 

anticholinergic (trihexyphenidyl, benztropine, biperidenl L'W"1lru~~ti1fm~n PD U1'l~'"l'tl1'°l'°l~"li'"lm~1'lJ 
cognition'l~ L"li'W levodopa LL~~ piribedil Lllut1fu 

1u~thti PD '°l~YlU111'"l~~lJ Lf1 ~1'l~u'tltJ zj.:in1~fm:n'tl1r.i 1.n'ti1 LUl111'"l~~mf1~1 (antidepressants) 

'l~ LL~'1l'fl'l~~t).:i11ti1LLrlJl1')~~lJLf1~1U1\J611U~'tl1"'lile.J~L~tJl1i'fln1~A'"lU'°.)lJ'fl1n1~ PD L"li'W ntjii SSRls 

Lllut1fu 'l'Vl'iLLrl111'"l~~lJLf1~11u~1htJ PD U'l'el1'°lYlU'l~r.i1nn1~1.n'ti1 levodopa LL~~ dopamine agonist 

U1'l~'"lL"li'W piribedil LL~~ quinpirole 

rnru~~thtJ PD Lfl~Jl1'"l~'fj(;Jnrl'l'"l~~iuLLNr.11LUU'tlth'l~'l~i1f'fl.:iYir.i1~ru1n'el°k!tJ1fo111 PD ~ 
ri'fl 1~Ln~A'"l1lJ'fj(;Jnrl'l'"l~ L"li'W tJ1n~ii anticholinergics, selegiline, amantadine LL~~ levodopa ~1vifu • 
n1~fntt1Jl1') ~fj (;] n rl'l'"l~ ~'"ltJtJ1 n~lJ benzodiazepines rlA'"ln~t).:itJ C)JVl1 L~tJ') rlU n1nA~'tl'W'l VI') LL~~ 

I ti I ' 

cognition YJ'el1r.i Ln 111~unu ~U'"ltJ 1 u~u'"ltiu1.:inti'el1r.irir.i1~n.n1.n'ti1 un~ii Lf1~1 ntjl-lYlilci'Vlfi 
~ 

anticholinergic U'tltJ 1 n1'tl1n1~iuuNr.iun.:iiuLn~111'"l~1rn~1?1i'"llJ~'"ltJ m~fott1'tl1r.ivh
1

l~r1'flu-if1.:i 

~1u1n r.l1Lllu'1l'fl.:iYir.i1rnJ1tJ1fom PD ~~thti'l~fu11ile.1~ L~1'ii1rn91?1V1~'fl'lil LL~~1-Dti11untjlJ atypical 
' I I ti ti 

neuroleptic i'"llJ ~'VlfiL~1'ii~u 1 "1l'tl'l dopamine agonists 'tl1"'l~ttl'l~~'ll?l1n.:iY1 5 l1.:ii1'1ru~lJu1it?l.:in~1'"l 

911'31.:J~ 5 fltlJ~l-ltm~u 1 'il'il~ dopamine agonists (r.i1n Gobert et al., 2003; Mandel et al., 2003) 

Neu roprotection Cognition Depression 

Apomorphine yes 

Bromocriptine yes 

Cabergoline ? 

Lisuride yes 

Pergolide yes 
- ·~ - ~ ~ -

Piribedil yes improve improve - -- -
Pramipexole yes 

Ropinirole yes 

'°l~L~'W'l~i1n.:i LLif ~1 L'Vll?l"ll'el'ln1nn~ PD u.:i'li! LUU~'VlnU LLU-B' ~ LL~f01')1lJ~1uur.ir.iuu~ ' .. . 
I I f.I I 

LrltJ'"l-if 'tl'lrlUtJ1 niJ~'"l°k!vl11~ Ln 111 A'"l1lJrl1'"l'VIU1 Lrltl'"l nun1~fo111 ~thtJ PD LUU'tltl1.:JlJ1n l1.:i 1 WL~YJiJ 
I ~ ~ 

n1~~~u1ti11vil-iLYiii~u LL~~~4' nf1ru~iiu1i1vil-i 1 "1l'tl.:Jti1t?i''"l Lri 1lJ1n~u~n~'"ltJl~tJL'ilYl1~tJ11untjii 

dopamine agonists 
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