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Nicergoline : A Drug for Dementia and Vertigo 

Laddawal Phivthongngam 

Department of Pharmacology, Faculty of Medicine, Srinakharimvirot University 

Abstract 

Nicergoline is a semisynthetic ergoline derivative used for the treatment of cognitive 
impairment in various forms of dementia, including Alzheimer's disease, vascular dementia 
and mixed dementia, and vestibular imbalance, including vertigo and dizziness. Animal 
studies indicate that the drug is endowed with a board spectrum of actions on cellular and 
molecular mechanisms. The drug increases the regional cerebral flow, activates protein 
synthesis, enhances cholinergic and catecholaminergic neurotransmitter functions and 
improves age-related cognitive deficits, stimulates phosphoinositide turnover, modulates 
translocation of protein-kinase C (PKC) and PKC-mediated a,-secretase processing of 
amyloid-precursor protein. It protects neurons from death induced by oxidative stress or 
apoptosis, and interacts with endogenous nerve growth factor-mediated processed, providing 
trophic support to cholinergic neurons. Significant improvement of cognitive symptoms and 
overall clinical conditions have been observed in a number of placebo-controlled clinical 
trials in mild to moderately demented patients. Moreover, the drug was shown to have a 
consistent positive effect on ·concurrent symptoms of vertigo and dizziness. Nicergoline was 
well tolerated in all clinical studies. The type, frequency and severity of adverse events were 
generally comparable with those observed in the placebo control groups. 
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Nicergoline : A Drug for Dementia and Vertigo 

!11 ,J ... ; ... ; !'i' .. .... ~ ~ 1 ... 
Nicergoline LutHn'ln~n-llLfl'>1:::l1tttHll~YilJiiLllll'lLninl >Ju'l:::nl1iill1Yi Un1'l'lfflflll11::: dementia 

LtiU 1uhfHli'l 1'11L>Jllf 1111:::n>Jll-IJL~ll>J~1n hfll1i'lll~Lilll~ ..,~fom1:::nJJll-llL~ll>J 1ul1i'!Wn1Ll1VI Liluoi'u • 
'l1>J~-111tflunwi'mnm1::: vestibular imbalance Ltiu vertigo 1m::: dizziness n1'l~nl:f11ml'vti'l1~i'lll~illi' 

d ' .. l .tl:1 ... "'1 1 .. ~ l .. .. 1 mm1mJJni'I nm'lllllOfll1iil1-ll m:::~rn'l1mrn:::'l:::~u >Jli'l~i'I ~U>Jr.Ji'ILYiJJnl'l l1i'll1tnJ'IJll-lll1i'lll~rnll~ u 
mrn-11 n'l:::ol'um'lff-llLflTI:::l.flu'lOilJ LYi>Jm·nh-111U'llll~"1'l~llU'l:::"1n'llll~'l:::uuu'l:::"1l1 cholinergic Lrn::: • 
catecholamines th1li'm1::: cogniti've 1um1:::ij-llD1~G1~\J m:::ofu phosphoinositide turnover n'l:::of1lm'l 

translocation 'llll~ protein-kinase C (PKC) Lrn::: m:::\J1Un1'ln-f1-11 amyloid-precursor protein ~1\J PKC 

nicergoline ti-11aiJJ1'lOUD~nmd'1Ju'l:::mn~1nm1:::Lfl~U~t1DnWL~timm::: apoptosis Lm:::u-11ti1u 1 um'l 

li1-111ut1t1-1J 'l:::\J\JU'l:::"1l1 cholinergic ~1Un1'lLYiJJ nerve growth factor n1'l~Ol:f1l11-1Jflailnwui1 
nicergoline 1li'r.Ji'lffiur.l\J1u dementia ~iim1mULL'l~Utlt1~-11u1uni'l1-ll 1m:::u-11iir.Ji'IG11m.l\J1u vertigo Lm::: 

dizziness r.l\J1umm'l~l1uoit1m l~~ mm">trn L~u-11~ 1n~~u l ii iim1>Juvi no11-11nuntiJJmu ;ii~wfom-., i'I an " . . 
fi1it1fl'qJ : nicergoline, dementia, vertigo, alzheimer's disease 
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<U.Jtl..:J L~tlJ.J ( cerebrovascular insufficiency, 

senile -..,~tl presenile dementia, Parkinson's 

disease) L'liu tllfl1'>ffl1J.J~1LLi'llalm5unvdti..:i 

i..:iLiuu tll'>mu-..,~~ t11~m1m1uhluomrn..:i 
" 

1..:iv'>fl1'>mi'u~ur:imJn01 tn'> hh'mrn1cnu~ 
mu:mn ih~u..:i~..:ilu'rj (tinnitus) fl1'>J.Jti..:iLl1u 

hi.n~LviJ Li'.luoi'u1
-
2 

Nicergoline [8~-(5-bromonicotinoyl­

hydroxymethyl)-1, 6-dimethyl-1 oa-
i'.l J ... "' methoxyergoline] L Ufll")n..:Jn..:JLYl')1::W!Jtl..:J 

tiuviiJcl'rnti'>1n~u lvi'j..:ia{w,11..:iLvijj~.,:i'ju . " 

n 

I 
/ 

11,c - o,_ 
. ,, 

1. ~113Hna.n·rn1um'lo3'unu receptor 

1 ..r d 
fl1")fl~ntl..:J in vitro mumutitJtl..:JnJ.Jtl..:J 

W\P~Ul1 nicergoline 

affinity) 1imw~'unu U
1 
-adrenergic LLn:: 
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serotonin 5-HT1.., receptors l~ujj~1 IC50 Lri1 

nu 0 .2 m'I:: 0.6 nmol/L ~1J.J~1~U "1J.J1")Cl~U 

nu 5-HT 
2 

m'I:: U 2 -adrenergic receptors 1~ 

")::~mhumm t1ru::~jjm1mnJ.J1'jn~1vu~..:i lij 
., ., :: :: 

minwvunu dopamine l'l..:J DI Lrn:: 02 ")1).Jfl..:J 

muscarinic receptors l~va 

I tl.J ti .i, 2. i:J'1l'Hl01'lL '1tJULL '1·Hrn::nT'nHM 

a1'l~m.h::ai n 

2.1 monoamine turnover 

v1nn1'>Ammrntiti..:im nicergoline Q)ti 

fl1'>LU~UULLUM'>::~U"1'>~tlU'>::flll'l monoamine 

1~ui'm::~ut1t1..:im'>~tiu'>::"1l'1Lrn::rnm 1u1al'11 u 
.1J .1 .J' ... 

u~nru11t1..:iairn..:i fl1")L uaUULL ua..:i11unu11m~ 

11t1..:im iilm..:iLrn::'>::u::na1-ttl-H m'>1l-f 

nicergoline 1JU1~ 20 mg/kg 5~L'll11oi'rhm1..:i 

1 UmJ1J11LWU..:JVl~..:JL~U1 l'ml1"1J.J1")l'lL l~m::~u 
" 

3 - methoxy-4-hydroxy-sulphate phenylglycol 

~..:iLi'.lmJ.Jon1ulin111t1..:i noradrenaline LLa:: 

homovanillic acid ~..:i L i'.liJ LJ.J~11ula'rf'!Jt1..:J 
dopamine lu cerebral cortex Lrn:: striatum l~u 

hiiir.iaQ)tifl1")LU~UULLUi'l..:J")::~u'IJti..:i serotonin 
4 

m'>l-H' nicergoline 'Inn~ 5 mg/kg m..:iu1nliJ 
., l:!11 "".I"' mJ1J111Ua:: 2 m..:iLulJL1i'11 7 aum-.., fll>.Jl'j(l 

" 
LviJ.J dopamine turnover luaJ.Jt1..:iri1u 

'i 1· .... 1.J .1 ... mesolimbic ~~u inma~tifl1")LuaUULLui'!..:i")::~u 

4 .J 1 " 1Jtl..:J noradrenaline ua:: serotonin 1Jtu::l'lfl1'> -.., 

1 ... ::ti m utim~ 25 mg/kg 1ua:: 2 m..:iL una1 60 

·fojjr.iaL YiJ.Jfl1'jL U~UULL ua..:i.,r..:i noradrenaline 

d 
. 3 Lrn:: opamme tµrnover 

2.2 Acetylcholine release 

Nicergoline 

acetylcholine v1nfl1")~mfl~1Ufl1")li1 

microdialysis 1 U-..,1J'IJ11Y1't~fo nicergoline l'11..:J 

u1nlut1U1~ 5 mg/kg llJa:: 2 VJ~..:iLlJUL1a1 6 

ffU~1lf l~Ul1"1J.J1'>C1Ll~J.Jfl1")mt..:i acetylcholine 

1 l v,; J~ ....... ~ 
lJ hippocampus ~ 'IH'liLmmrn..:im")LVIJ.J 

cholinergic transmission 1~Ufl1")L viJ.Ju~J.Jltu'!Jtl..:J 
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.J " .., .., 
acetylcholine Yl't'fHl>Jv::vunu postsynaptic 

hippocampal receptors ~~ L \hrnT'H vi>Jm'ln1nu 

'lltl~'l::umh::mri cholinergic irnnv1nifu~'r'mi1 
nl'l 1 i nicergoline L lliJ'l::u::mrnnuu~'lbun11 i 
m1::m'lavm~011>.Jt11u'IJt1~m'ln1~1ut1t1~LmJ1'11i1 • 
choline acetyltransferase Lla::~1U1lJ'IJtl~ 

muscarinic receptors 1iHlmH'Ha1uri1unauri 
" 

ti A6 d "' 0 !11 ti 'i <' I m1:: n01 'li~l\rnvi~nm1Luu 'l::LU'litrnm~>J1n 

1um'li'mflm1::~ijm1>.Jun'r'l~iN'IJt1~m1>.J~1 
L'liu 1u Alzheimer's disease ~~ij'Han~11mil 
lJ ti lJ ll~1i1 ij n1'l a VI n~'IJ ti~ n1 'l n1~1 lJ'IJ tl-3 

acetylcholine ~~1tJ cortex ua:: hippocampus 

acetylcholinesterase 

. . "' .., :; . 
N1cergol111e mrnuuu~m')Yl1~1lJ'IJtl~ 

1 ; . .J !11 1 ;,J mu '11>.J acetylcholmesterase '1Ml uULilU '11>.JYI 

n1a1u acetylcholine 1u synaptosomal fraction 
,J ' "' 7 

'1Jv~a>Jt1~'H'IJ'll11YI IC50 LYlln\J 0.4 7 mmol!L 
.f "' :; .r.. . ., 

C)Yltin1'lU\JU~lJ>JA11>.JU 'l~ l Ylln\J physostigmine 

uoiijm1i.m')~tit1uni1 tacrine 

4. r.rnGiv'l~\J\J signal transduction 

4.1 Phosphoinositide pathway 

'Hn1Unl'l~m:n1vi1liL~ui1 receptors~ 
n1~1lJlV1UrJ1u phosphoinositide LMU1?i't1~nu 
l'iu16a~'liY1t11'1Jt1~m'lL~t1>.Ja1rn~1iJm'ln1n1J 

'r'lUil'l::~\J'IJil~ phosphoinositide 1mf>Jtl~avia~ 

1um1::~~mh18-9 1rnn'l1nifu~ij'l1u~1ui1 [
3HJ 

inositol triphosphate binding sites avia~mh~ 

mn1uri1u temporal cortex ua~ hippocampus 

1ua>JiN'IJtl~ tl\hmia lm>Jt1'l<'Jo Lrn~m'l1 i 
" 

nicergoline 'IJtnVI 5 mg/kg Y11~tl1n1ua~ 2 

vif~LlJtma1 7 Utl~m(ltrnu \1mi1ijt1mvi>J 
" 

basal phosphoinositide turnover 1iJ cerebral 

cortex uoi1i.ii:ir.rnLvi>J1u striatum ~1>.J 
numm~m~~\J'lltl~ inositol triphosphate 1 u 
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cerebral cortex ua::La~>JC}Yl~'IJtl~ agonist ~n11i 
LnVlm'la~a>J'IJtl~ (3HJ inositol monophosphate 

1 . 11 
U stnatum 

4.2 Protein Kinase C (PKC) 

ijm'lAn'l:ll'r'lUil'l~~\J'IJil~ PKCa ua::~ 

a via~ 1 irna1uri11rnt1~a>J il~'IJil~ r.ltJ1u L 'lviii' a 1 '11 
" 

L>.rnf nicergoline LLn~L).JOll lu lalf ijtrn~mj11 i 
LnVlnl'l translocation 'IJtl~ PKC isoforms 1u 

({>Jt1~ri1uoi1~ 1 L'lfll striatum, hippocampus 

ltlUGllJ
12 

4 . 3 'l::~\JLt11J'l'lf~ nitric oxide 

synthase (NOS) 1uamN 

1mf>Jil~ nitric oxide (NO) iju'r11.J1Yl 

1Unl'lA11.J~>J'l::UU 1'Hmiuu n11i'HailVIL~ilVI 

t1mu~1 m'l 1'HmimJ~?fu Lrn~vi1uV1JJnT>'Hti'~ . 
al'l~vtl'l~tl1Y11tJa>Jv~ nl'l'r1Vlav~LVIU1fi maze 

1 d !11 A 

model ll'HlJ'IJ11'1i~LulJnl'l'r1Vltlv1.JWC}Vlff'j'l>Jn1'l 

Cll " • • 1 d .J.,. cl 
L 'lutJ~ua::m1>.Jv1 'r'l1.111"1'l vinmJJYl>JC)Ylli 
., :; • 'I ; .J !11 
U\JU~n1'l'r11~1lJ'IJtl~ltlUL'liJJ nNOS 'li~lulJ 

rnuhiJ~il~Lm1~\.f NO 1ua>Jv~'l~n11im'l 
L~mJ{ua~m1>.J~1um'l~t1~ ~~iliL~ui1 NO 1u 

" ..,. .J y .., d " "" v~ JJUYl\J1Yllf.lU1'1lil~ nu ni'l L 'lutJ'lLrn~m1>.J 
" 

m~~1 ~~ifum'lm~ofo1iijm'lfl~Lm1~l1 NO • 
L\~JJ~um'lij\J'l~LU'l1tfoinm1~i.lvitln01'1Jv~m1>.J~1 13 

nl'l~mfl in vitro l 'lUilnl'l expression 

'IJiH nNOS mRNA 1u caudate putamen nucleus 

ua~ cerebral cortex '1Jilmtutl'l::mY1iiLGi''l1n 
- ~ tld • ., 'HUillEJ 24 LVIVlJ'l::a~rn~L)Jill 'lUULYIUUnU'HlJ 

" . " 
ill~ 3 l~ilU n1'l1i nicergoline 'IJlnVI 

5 mg/kg/day Lllunm 28 1tJ m>J1'lo'li1u1i 

nl'l expression 'IJtl~ nNOS mRNA 1mf>Jtl~~~ 2 

ri1u~avi~~1u'Ht~\!~m~nau~m1~tlnGi Lrn::u~ 
al>Jl'lmviJJm'l expression 'IJtl~ nNOS mRNA 

1uri11rnv~ cerebral cortex u~nrunli.iijm1 >.J 
u01noi1~'1Jil~n1'l expression 'l::'Hl'N'HlJillEJmmm~ " . 
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5. Amyloid precursor protein (APP) 
processing 

m::U11Jn1'i hydrolysis 'IHN phospho­

inositide ~Clnm::~u1m.1 protein kinase c ua:: " . 
"1'i~m.h::m'r1~n1~1u~htJ receptor/G-protein 

~::um'l~rNmhunnlmni1N'llt1~~LthJ hAD'ah 

,. J d '..J '1 "... A urn'i 'lf~L'lfil11«~r.rnm l1Ln~m'i(f::({J.J'1Jtl~ 1-1-

amyloid Lrn::m'i(ff1~ neurofibrillary tangle lu 

({J.Jt1~'1lt1~i:l'tl1u hAila hLJ.Jt1f5 L~t1i1m'i 
" 

m::Gj'tJ protein kinase c ~::n11li'Ln~m'iLU~EJ1J 

LLtl.M'lliN a-secretase 1tJm::\J11Jn1')({{1~ B­

APP ri~~rn 1 li'Ln~m'iL YiJ.Jm'i~Ji\01ri1tmt1~ APP 

~a::mml11~~1iJ1-d amyloid (non ­

amyloidogenic N-terminal soluble fragment of 

APP derivatives; APPs) LLa::lim1~mrum~Ln~ 

~1>Jnum'ia~m'i(f{1~ B-an~yloid18 

~ 1 n n 1 'i ?1 n l:I 11~un1'iLw1:: L ~ u ~ L 'If a. 
.r d 17 LUtlLE.ltl human neuroblastoma SH-SY5Y 

vmi1m'ill1 nicergoline mim-ii'J.J-ii'1J'i::l1i1~ 1-

10 µmol/L Li'lm1a1 2.5 .a-11J.J~Llf'iL'lfa~~mh1 
' ' ih.1m~J.Jn1'il1~~ APPs derivatives tl'i::J.J1ru 

150-200% Ll1ttt1'i::~utlnGi lmiru::~ 
aniracetam ua:: hydergine ~~Li'JumYi'tmum'i 
~ nl:l1m1::(f>Jt1~m1 >J~1tmw~t1~ lijrfo 1 li'Lihim'i 

Ltl~mmtla~~~mh1 1~mrn'llt1~ nicergoline G)'~ 
mh1iina lmhum'i translocation '!Jtl~ protein 

kinase C ~tfu~iim1m~uli.JMi1 nicergoline 

t11~ii~rnoi t1n a ln nl'iLn~vrn15a11nrn ti~ l 'iA 

ila hL>Jt1f ua::~::Li'Jutl'i::Lu'lftfoth~mn1um'i 

n11li'm'i~1LUU hA'lf1a~ 

6. Neuroprotection 

q'r1~n1'iut1~nuLautl'i::(f1'r1'1lt1~ 
nicergoline 9n?1mnlirnmum'i'r1~at1~ lml011 

'r1~at1~l1a1m~uifLrn::l1mnl1mEJ'itlLLU\J 1 ' 18 m'i 
" 

'r1~at1~q'r1~~l1Jn1'iLn~ apoptosis 1imrn 
.J .. 

phaeochromocytoma 'r190~~Ltll nerve growth 

factor tltln (NGF-differentiated PCl 2 cell 
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model) n1'i'111~ NGF ~::n11li'L'lfmn~m'i011Uii~ 

80-85% 1u~nl:lru::na::~tlLL\J\J'llfN apoptotic 

d ... ' 1" degeneration ~m'i011u~~nm1mm'itrn~a~ ~ 

foum'i 1 li' nicergoline 1 u'li1~na1L~u1num'iGi~ 

rn1 NGF t1t1n 1~umJ.J1'iCl\lv~num'i011u'llv~ 

1 II~ .J II V I 

L'lfa ~Cl~ 40-50~'<> 'r1m1mm1mrnv~E.11'i::m1~ 

d ' 1 ... ' d 1-1 o µmol!L L'lfil11na n~~na11m~rnt1~J.J1 
... :; 

~inm'iU\JE.I~ lipid peroxidation LLa::m'iviln 
-'· ., Cit. "'" Q. " q'r1Bm~~il'4>Jat1a'i:: q'r1Bmum1n'lfL~mrnrN 

nicergoline 9n?1nl:l1iin lirnmu~tlLL\J\J'llil~m'i 

'r'l~av~Lrn:: 1l1r.rnL i'JiJltll im1~L~u1nu L'litJ 
... :; ... ""1 1 ti uuu~m'iLn~m1::vll:I ~u Hp2 m'lfa 'i::m'r'l 

850
19 

(H20 2-induced toxicity in B50 neuronal 
... :; ... ... 1 

cells), uuu~m'iLn~tn~>;iava'i:: ti neutrophils 

L~E.1"1'i phorbol myristate20 (phorbol myristate­

induced free radical fomiation in 

ti 
.J... • 

neutrophils), a~m'i011E.1'11il~L'lfa 'i::"1'r1'r1'1fnm 

l9)EJ diethylmaleate21
, niccrgoline mm'imLnL'lJ 

m1::m'ia~a~'1.lt1~'i::~u glutathione 1u(f>JiJ~ 

ri1uoi~ 1 '1.lfNl1~~1nnwa'mh~1u haloperidol22 

tmn~1nd&mui1 nicergoline u~m>Jl'iCl~nl:ll 
1111::({).J~(l'lJ'iNLLAm~m.J 1~v.?3 

• 
l1mU 1 nl'iAn'l:ll 1~il lll ~ui1 NGF il 

U'r1\Jl'r1d1~~lt1n1'iA4vtj'llv~Liutl'i::a1'r1 

cholinergic 1trn>Jv4ri1t1l1tl'1 mmn~m1>Jtl~ 

tlnohrn~na lnm'in1~1u'1.lt1~ NGF ~~::'1i1ufol:l1 
Liutl'i::"1'r1 cholinergic ~::l'i11li'Ln~m'i011tt 

__,:; ~ . 
'1.lil~L'lfaLL\J\J apoptosis ~~mml'iLYn.Jnl'i'r11~1U 

' ""ti 1 ~ .i.. ... 'I.Iv~ NGF E.lillJJ.J 'i:: EJ'lfU LUl111l:'r1J.J\'Wlli(fl11\'I 

l1~t1A11J.Jtl~tlnGi'1.lt1~'i::uutl'i::(f1'r1 

cholinergic
24 nl'iflnl:ll'lltl~ Giardino L ua:: 

Aru::2
s 1~u1l1 nicergoline 10 mg/kg/day LUU 

... ti "1 .i.. 1 '"' 'i::u::nm 14 " ~ll1 1Jl1U'r1J.Jv1mLa:: mum'i " . 
colchicine ~~LtlUfoololtl(flJV~ v1ui1iimm~>J 
'i::~U'llil~ NGF 1trnJ.Jv~ri1t1l1Ul Lrn:: mRNA 

. d ' 
'llil~ choline acetyltransferase 'lf~l1J.JlEJA11J.J11 

1 .J.fd "" .. "1" um1::'r1LtrnLEJtJ({>JiJ~Lnill.J mccrgolme m::tljU l1 

aJ.J~(fm NGF ua:: acetylcholine L\~>Jtu 
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7 . fl1'iAO\f1~1U'rH}GJO'i'UJ 

Nicergoline a1>J1"jflll01'1Jm1::v111ii~1 

unvdrN1u"jtlLLuumNnWYJVl'frn.:i1mY01i'n01arN 
" ... 1 4 J..,. • 

lrn1umJ01Lrn:: m1ua.:imu ll'iDY1iim1::m1iiv1 " . 
L~riii 1 irnnv1nllu.:iv1ui1m"j1lf nicergoline 5 

• I "' l: ~I mg/kg m.:iu1m1rn:: 2 A"j.:J Lum::u::na1inu 

u.:ii1u-rmfl1ii1lf"j:;~u acetylcholine a01a.:il1J 
' 1 v • c1.f l1Umummrn::'lf1u llm1iim.:iv101'1Juv1nm"j " . 

~n\flLVlt.11'11 eight-arm radial maze performance
26 

dJ'1VCf.ct tv&I; I j..,: 
•11.:J'll llrn1rn.:im1iiamrnti"j::m1.:iqntim"jL l"rn 

n11::m1iim.:i~1Lla::')::~\J'IJD.:J acetylcholine 

n1')1lf nicergoline u.:iiir.iaa01m1il11Hl"j.:J'IJD.:J 
... .J ... J'1 tl1n1"jLLaV1.:J'Y11.:JVH)01m"jiJ'YJLOVl'lllJ Ull1Jtl1~>J1n 

~l11 labyrinth unilateral lesion LVIEJU"j::LiltJv1n 

tl1n1"jllU.:J011n"j::01n (nystagmus) LLa:: rotorod • 
27 .r..... ' .1.J ti test 1rnnv1mm.:im1u.:i1in1m"jLuat.1ULL a.:i 

'Yl1.:JVl()Oin"j"jiJLL'fl::')::\J\JU')::al'YI GABA 1uaiiri.:i 

'IJrJ.:jll1J~l11 hemilabyrinthectomy am~wf nu " . 
d .J.. .. 

mu'llD.:JllU 'lf.:immiimumnv::iimm')LLavi.:im.:i , " " , 
.. ' d 1 .J .. ti ... ... v1q01n')"jiJ L'l!U m')LAamJ mm101 n01 nl')')nlfl 

.., d ' d 

m101mrn.:im')Y1~011 mmL"j·m11 Lm::iim1ii • • 
aiii1"jfl 1 u n1"jt1-ru~11 lf nauam1::un0i1~mn 

" 
ua::'lf1ni1lltrn1mrriu m"j1l1 nicergoline ii~rn " . 
a VI m1 )J"jU LL "j.:j'IJ D.:J D1fl1"jLLavi.:i DD nm.:i VI CJ Oi • 
O')"jiJ1tJllumuii1n uadf.nhu1lf glutamic acid " . . 

... .J ti -.2a decarboxylase mRNA expression nauum1:: n01 

Lrlri 1 lf n icergoline 1 U'IJ1flVl-rmfl LVIEJ 
4 d I d ; 

01')0\J fJ1flOVIVl'lfiJDEJ1.:J')1VIL')1LLa::aiiu')CU ii1n 
" " " 

~1Lil.:J 1 mii first - pass metabolism tl')::>nru 

81 LLa:: 6% mi.:imrimu~mutluai')rn0111ulal'l 
" 

10- methoxy-dihydrolysergol (MDL) LLa:: 1-

methyl-10-methoxy- dihydrolysergol (MMDL) 

011iia1~u29 miiiL'lliiL'llu·1rn.:iai"jL)1m1u lal'l~.:i 

Laddawal Phivthongngam 

• .r 1 J, "i" ""' t J ..,.Q 
A'IJUa.:ia01mu tJ 1 LLa:: 4 'lf1 Lll.:J iJA1fl').:J'lf101 
\i " ' 

13 ua:: 20 ~1 LiJ.:i011iia1~u ~itl~mmm"j 
m::v1EJ'IJD.:Jll1>J1nni1 105 am fJ1flnLil011lu-

" 
1an101u O')::U1tJ01"j hydrolysis ( ~.:i~tl 2) 1~ 

L tlu MMDL LL"1fln demethylation ~D 1~L lltJ 
" ... ~ .r 

MDL ClO'IJUDDO'YIHuaa11:: irnnv1nu 
" 

nicergoline tllvUO demethylation 1~LlfU 1-

demethyl-nicergoline ( 1-DN) 011)J~1EJO')::U11J 

nl"j hydrolysis 1~Lllu MDL umTrnrnnm.:i 

iJaa11::L'lfm~t.11nu 

L~tl3-l (dementia) 

• 4 ~I .J.. !S m1::miiiv1mriiiLu1um::'Yl).Jn1')\!'lJL'1EJ 

lltJ1~n1')l11.:i1tJ'llD.:JaiJD.:J 1 Ui'f1U'IJD.:j cognitive 

1... .. d 
nl"j 'lf1v1"jflJ1qj1U m1).JA01 (intellectual) 'lf.:J 

mviiaiL l101v1n hA~1.:i 1 LitJ hmi'a lmi.rn{ . 
l ')A A 11 iJ ~1L~DiJv1 n ll a tl VIL a D 011 u a iJ D .:J 

(vascular dementia) ll~Dv1ff\llallltf1Lll01~1llrl1J 

(mixed dementia) hArl'ahLiit>faa::hAmliJ 

~1L~tlilv1n L "jAll'1 umarimJ DfJA~.:J~Ln01~1iintJ 
Lrn::m1::'1J D.:J l ')Alln D01 LaD01 fl tllvL lJtJal L ll01'1JD.:J • 
hArl'a 1miidl~ ''1miianwnrn.:i hAL~ui1Ln01 
v1nlla1ua1Lll01 Liu miiium•dri.:i'llri.:iai"j~D • 
tl')::a1n m1::vh1v1nai') glutamate m"jrl'mau 

'IJtl.:JLau\J"j:;al'YI 01"j(l~n1"ja{1.:i NGF Ol')L~D).J 
aml~'IJD.:J')::\J\JU"j::ain cholinergic m1i1ei01 

tln~'llt>.:iphosphoinositide-protein kinase C 

path way A11 ii ei YI tJ n ~'IJ ri.:i n1 "ja:: amrn.:i 
.is • ~I v J amyloid n1')'1J101Latl01 (infarct10n) Lu1JYIU 

~ . ~ d 
v10n1')v1m:11 meta analysis 'lf.:J"j1\J 

" ~ ' ..J • 1 ".'I .J•t v ')1).J'llm,Jnv1nm')v1mn011.:i 1 'Yl'Y11 1H;Ju1EJYI 01 

fom')i\JvU'tli1iim1::m1ii~1L~DiJll~t>iim1" 
• ' 'i" l: 

UOYl')D.:i'IJv.:i cognitive v1nairnq011.:i 1 L01EJ'Yl.:i 

llil01LUtrnl"jAfllilLLUU double -blind, 

randomized, placebo-controlled i'YIQtl')::a.:i~ 
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ti d tlJ ti 1 J !1• 1 1 .. u d ~ ll 2 m:;mwn·n mnm iWIJrN nicergoline tmu lll'SY!LulJllJOll u ~Yllrnnmi 10-methoxy-
.J ~ ou 

dihydrolysergol (MDL) LLa:: 1-methyl-10-methoxy- dihydrolysergol (MMQL) '1HYl>l~tJ'3V1'3 

iiqY1~Y11'3Lmt'lfiY1m 1 

1-DN: 1 -demethyl- nicergoline; 1-0H-MEMEM: 1-hydroxymethyl-8-hydroxymethyl-

lOU- methoxy-ergoline; 1-0H-MMDL: I-hydroxy-MMDL; MEM: 8-hydroxymethyl ­

l Omethoxy-ergoline; MMEM: l -methyl-8-hydroxymethyl - l OU-methoxy-ergoline 
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L ~ti ti 'j:; dhJ ti 'j:; a'r'!GlllVIYll-11 m 'jfo 'lfl'IJ tl-11 

nicergoline viat1Q)'J'IJtl'j::Lilumwtlat1Q)fimrn:: 
V .. ... tl.J ti A tJlOl'jVl-llLAU-11 01')1Q)Ol'jL amm fl-ll'r'll-llVICJVI 

WVi>J1Qlu1'1i Sandoz Clinical Assessment 

Geriatric Scale (SCAG) 1u 7 Ol'lAn'lflVl'rnU 

riamS1hu~1mu 814 'jluM-rumor·moi 2-12 
' " 

L&'imJ nT1tl')::Liiu~1u cognitive 3 nl'lAmn1'1i 

LVl~t1-11i'it1 Mini-Mental State Examination 

(MMSE) score 1'1J~1hu~1mu 261 'llU M-ru 
.. !! 1" d .. Ullfl'IJ 3-12 LQltllJ LLa:: 2 nl'll'ln\fl '1!LVl'ltl-ll>Jtl 

Alzheimer's Disease Assessment Scale 

(ADAS-cog) 1u~U1U~l'IJ1U 342 'llU 1~wuu1 

6-12 L&'imJ LLa::nWlQ)Vl11>Jl~-lll'ltl1'JtQ)U'l1>J 

't'Jl-llVlailn 1 iJ 6 Ol'jflfl'lfl')1>JtlU1U~l'IJ1U 85 7 
v 

'>lU 1~fom 2-12 LalmJ 'r'lnmruv1ui1n~>Jitl~ 
' ' 

-rum nicergoline ~i 1tfLOQlmlm~vm 10Jmnni1 

1.1 m'1AmflLtlt1.:ioi'u 

nt'jflff!fl 1 mhm '>mi'.Jum'>Amrn v1mn 

31 1 .., .., . " relationship) UtllfflCl>JA'j1U'r11.:Jl'IJLLa::~~-ll 

' .J .. t mq l'IU11VlflQ)'t'lLl1>Jl::ff>JAtl 60 mg/day Q)[J 
'1":; ... :; LLU-11 l1VJ'j-1Jfl:: 30 mg 11rn:: 2 Vl'l-11 

Ol'jflfl'lfl\h::a'r1Gl11l'IVtl-ll nicergoline 

1 "' .J.. • cl. .J .. u r.Jt'J1u a-11 m u'r'!>J1111::m1>J'Jl rnt1 >J'r'l >J m1 >J '> u " " , , 
LL')-111.ltl-IJ hri')::~U~ll1~t1tl1una1-11 ~l'IJ1'1J 315 A'IJ

32 

Li'.JUm'lAn'lflLLUU double-blind, randomized 

tlt'l1u 1~-rum nicergoline '11lJ1Ql 60 mg/day 
v 

Luuna1 6 L&'imJ Ltl~urn~uunuu1'r!at1n 

tl'j::Liium-11riailn tQ)u1'1i Sandoz Clinical 

Assessment Geriatric s·cale (SCAG) v1ui111J 

' .. "·'• :; ' :; ""1 '"" '1!1-11 1 LQ)tl'IJLL'>n~u1U'r1-ll 2 Oi1>J'r'l-ll'r1LYl'lUU1 
Cll dJ' t I Cll"1 I' 

nicergoline ua::ml1at1n>Jt110l'lQ)'1J'IJLLVln'l>J'r1 LQl 
&I q .rJJ' I 

'lUUl nicergoline >JtllOl'lQ)'1JUmnm1 'JU 

m::~-11 6 Lalmrna>J~l~fou1 nicergoline ii 
' .J qJ' I I d 1 ""' 0 t11 nl'j'r'JQl'lllJ m n n11 t1m-11 L l1U Q)'l!QlLLa::uvi nvi1-11 

m-11ail Oi m.h-11 iii! mhf1 cy 

laddawal Phivtl1011g11gam 

nt'jflmn 1ual1-r;jtlUJ~OlLLUU randomized, 

double- blind, placebo-controlled 1 u~tl1umq 

'j::'rli1-11 50-85 i'.J ~l'lrnJ 149 Vl'IJ 1~fom'l 

iil'JUUilL i'.Ju t 'jfl ~a 1 'IH>J t1f Vl11)J')lJLL 'j-IJ'j::~U~l 
' 

ii-11tl1una1-11 Mfo nicergoline 'IJ'UlQ) 30 mg/day 

i1rn:: 2 rif-11 Lthmai 6 L&'it1u Ltl~urn~uunu 
1 ""' t 1" d .. 1 ... nt'j Ql'jUUll1at1n QlU '1!LVl'>t1-ll>Jt1 1rnl'nQl 

cognitive VllJJ Alzhein1er's Disease Assessment 

Scale (ADAS - cog) ua:: Alzheimer's Disease 

Cooperative Study-Clinical Global Impression 
33 I I ~ Vil.I 

of Change (ADCS-CGIC) ~U110~>J'r1LYl'lUm 
~ .Jci1J' c$ I I cJ.J l/U 

nicergoline >J/m::mm'>'r1Ql'11'1JLTin11n~>J'r1 Lmu 
... 1" .J.. O A ti ml1at1n t1m1m'j '1!m'r'lm·rnY1t1'JV1 'l::ffl'r'l 

~.J"l<dl_,,:; I 

(psychotropic drngs) Ll'l>J'IJ'IJL'1!lJLQ)U1n'IJ'r'l-ll 2 n'l>J 

~ti 'Jin 6 Li'.Ju 22% 11m~i1i!'lwrum nicergoline 
' 

ua::'J1n 3 Li'.Ju 19% 1un~>Ji!'lwruml1at1n 
' 

nl'jflfflfl1uuhtl (multicentre European 
' 

study)11mltJ1u~1mu 346 TIU1ITTu nicergoline 
v 

'IJUlQ)Lmn1J LmuuL~uunum'l1wruml1at1n Lll1J 
.. t 1" d .. 1 ... :; L1nl 6 LQltllJ Q)f.I '1!Lmtl-ll>Jtl 1Jn1')1Q)'r1-IJ 

ADAS - cog LLa:: ADCS- CGIC \'IUilm'> 

tl'l::LiltJtQlmA~tl-11iit1 ADAS-cog n~>Jitl~fom 
d .J q.J' d I I .J1 .... 

nicergoline >J/l11::'r'JQ)'/JlJL ')10110'1JJ'r1 mum 
.. .J .. 

l1at1n~-11m'jtl'j::dhrnauaQl'>::u::na1 3 Lrn:: 6 
' 

4 .J1o I AA d1" LQ)tl'IJ 'IJCU::'r'l >J\'IUVl11>JLLVIOVl1-ll'r11-llClflVIL>Jtl '11 
d 4 .., . 

Lmtl-ll>Jtl1Q)LLUU ADCS-CGIC LLVl'JlOnl'> 

a-11 L n VI 'r1 H VI ail n VI U i l tl t'J 1 U ~1~-j'UU1 
v 

nicergoline "1m'l rio11 L ilun'J nn>J 11JWiV1tl'j::~1 

·fo 1~&'ini1 L~t1~lnl'jfln'lflGit1iin 6 L&'it1u t~u 
"' 1 ".'I .,J v ' "' !! :; m1>JCl>Jm 'J'/Jtl-lltJu1f.l'r1L'IJl'l1iJO'IJnl'lv1mflm-11 

LL'jn~1u11J 196 '>~u tQlu~11t1mr111J')::u::nai~ 
J' "' .... 1 ~ ..,. .J ' d 1Jl'IJ'IJ'IJNU1Utla 'lfL>Jtl'j'J::>Jfffl11::'r1LLf.la-llLWtJ 1 

1 um'>A~1flif mJi1 r.ltJ1u~1~-ruu1l1at1niim1:: · 
" 

fl1l>JL~t1>Ja-1J~L~1ni1nri>J~1~fo nicergoline 
' 

5m1m'>1i' psychotropic drugs f!Qlfl-ll'JlO 28 
' .J 

Li'.JtJ 18% 1unri>Jii1~fou1 nicergoline '1Jru::'r1 
' 

n~i.1~Mfoml1at1n5om01'j1'1im'J::L\~>J~tJOJ1n 
' 

20 Li'.J'IJ 41 % i!u'rl>Jluii-11 nicergoline ffl>Jl'Hl 
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'1i1u'1f::(li)01 ')~1LUU1HN 1'iVI Lrn::U·Hllifl')fl(l6) 

01'i 1tf' psychotropic drugs ti~ 1~ 

1.3 nnflmfll1Jrr\huY111iJ;S1L~u1-1 
" 

•nn t·rn\Hlil6'1Lflil6l (vascular dementia) 

Nicergoline 'UU16l 30 mg/day ffl)Jl'ifl 

fol:fl ill 01'ifl11)J~1L~il)J1 u~\hu chronic 

cerebrovascular disorders 1~~rna1LLtl::1.fou6lfiu 

16lun11l1 cognitive f~nction a1tiunu1u 2 L~ilU 
'llu~01'iinl:f134 

01'i~O\:f1LLUU multicenter randomized 

double- blind, placebo-controlled lu~\J1u 

multi-infarct dementia 
36 onmnru'>ltJil~ DSM 

Ill ill~'i ::l-\11~ 55-85 i'.J ~1U1U 136 'i1U 

L ~fl U 'i:: Liiu u~::~YIBJl1l'4LLm:m1i1ut1 t16lfiu'IJ fl~ 
1" ., ~ 

01'i 'If . nicergoline 'IJU1Vl 30 mg 11rn:: 2 Vl'i~ 

Ltlunm 6 L~au 16luliLnru'>101'ith::LijmtJu 2 

'i::~u ~il 1m::~u~ 1 (primary endpoints) 

U "i:: L Sj 1J il 1 n 1 'i Yl1 ~VI a Un LL (I :: Jn 1:: n 1 'i i U j' 

(cognitive performance) 01'iOJ6'JGll)JU'i::LijlJ 

tJ101'iYrnviailn 1vimLl'tr'lu1'1f Sandoz Clinical 
.l !'I Assessment Geriatric Scale (SCAG) 'IMv::LulJ 

m'iU'i::Lijm::uuoh~ 11u 5 ilv~u ~il m1)J 

N6'1UOOJ'Yl1~~11J cognitive fl11)Jff)Jl~lJif'i::l111~ 

uvivit1 m1::01'im::oi'uY11~mwru (affectivity) . . 
m1::01'iLiiUL\lU hiY1t1Un1Jt1~ (apathy) LLt1:: 

m1iJtiviun~Y11~01u 01'iU'i::dlu cognitive 1viu 

LLVrnu'1viu1tf' Mini-Mental State Examination 
. I .. 1 ., .l (MMSE) score nl'iu'i::LiJU lJ'i::VtU'Yl 2 

(secondary endpoints) U'i::ntJU~1tJ 1) th::Liju 

tl101'i 16ltJ'i1)J'lltJ~ r.i\J1u 16lmLWY16~1u Clinical 
\I 

Global Impression (CGI), 2) th::Liiuan'Hru:: 

Yi1Y1H'lltl~rru1u16lu1'1f Wec hsler Adult 
\I 

Intelligence Scale (WAIS), 3) 01'iU'i::LiiU 

VH)OJO'i'i)J'Uil~~U1U 16'1U'lJ1~1'\~il~~LLt116lu1-J 

Blessed A ( BL- A) Scale, 4) 01'i\h::Liiu16lu 

oi'1~ithmt1~ LL(!:: 5) 01')0l')1vYll~')::UUU'i::n1'Yl 
\I 

., ~ !3 .J "" ".'I ' .J 
JllU1'\tl~'11HfVI01'iv1n'Hl'Yl 6 L6ltlU ~u1Elfl'l)J'Yl 

1 .,., q • .r ' ' .J 
mum nicergoline iJtl101'i6l'IJUmnn110'l)J'Yl 
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1~ium11t1ant1ti1~iiumh~fl!,f~ 1viu 1"11 SCAG, 

MMSE, CGI, BL- A scores 

1. 4 n17Amfl 'l 1uJ\11 t1 A11 i1;51L~ill-l 
" 

v1n t 7Ylii'tl l'l1urni'Lrn::h~nrnt1GHflt16l 

m7AO'H1LLUU double-blind, placebo­

controlled36 1mithu senile dementia 'lfU6'1~ 
" 

Ltluhvit1t11'1fL)JtJ{~1mu 56 'ilu Lrn::~\J1u 

multi-infarct dementia ~1U11J 56 'ilU 1~ium 

nicergoline '1JU1Vl 60 mg/day 1'\~tlU11'\tltlnLUU 

nm 2 L~tlu (LLoit1::nri)J n = 28) U'i::Liiu11J • 
'i::~ULL'in 16lt11'1f CG!, MMSE, LLtl:: SCAG 

U'i::Liiul U7::oi'u~ntl~ 16lu1'1f Nurse Observation 

Scale for Inpatient Evaluation ( NOSIE), 

Hamilton Depression Rating Scale ( HAM -D) 

Lrn::01')Q)')1v EEG n1'iU'i::Liiu16lu CG! VIU 

11rrthu~~ 2 th::Lnnffi~iu nicergoline YltlU 
" 

mrn~oit1m'iin"H1a1n11nri)J~L~fom11t1t1n 01'i • 
tl °" t • cJ 'i::LmJYll )J MMSE Lrn:: SCAG WU1lfl'l)JYI 

1 ti.., d .q..f I I d'1 " 
6l'iUU1 nicergoline )JtJ101'i6'1'1JUn110'l )JYI L6l 

fom11t1tJn '/J ru::~r.i\J1u~1~ium nicergoline ii 
" 

u1m'ia1tuYl1)J HAM - D LLoihiiiml)JLLGlOoil~ 
Y11~riailnt1ti1~iiumi1~ClJ LLt1:: hJvmm1mLY1n 

oi1~Y11mnru'>lth::Liiim uu NOS IE 1 mh1rn~ 

La1U10Unl'iLU~UlJLLU(l~'Yl1~ EEG v1ui1il01'i 

Lu ~ uuLLUtl~ 1 tl1 mn~~a1~u1 unri)J~1~iuu1 • 
nicergoline LLt1 ::hh'4UVl1l)JLU~UULLUt1~11m~)J~1~ 
" .J~vd • ·1 " 'iUU1l'1tltlO'lf~'lfil'1L1'\U11U1 nicergoline 'Yll 11 
~ • .z 
~u1U)J cognitive Lrn:: alertness 6l'IJU 

n17A n"H11 mithu~1~iuni'iiilvuu11 
" 

L tJuhvit1t11'lfLJ.mf 1-\~tl multi- infarct dementia 

~11J1U 108 'ilU37 1~ium nicergoline 60 

mg/day Lllunm 12 L~muu~urn~uunum 

l'1 t1 t1 n tl ')::d'Ju n1 'iiu j'Lrn ::VHJ OJ n n)J ~1u 

MMSE, SCAG scale Lrn:: HAM -D l'1cl'1vln 6 

Lrn:: 12 L~mJ yjUi1 2 nri)Jiim1>-mY1noi1~ • 
n1rnci1~iiffmhfi'ClJ 16lu 1 im~)J~1~·fo nicergol ine 

ii fl1ffl'j~a1n11LL(l::nl'i~l L i1U'1Jtl~ 1 'ivi-d1n11 
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2. n1'ifimfl1U~1htJ vestibular disturbances 

1111:::iUJ om l llu ~ « mv1 n m'i~hn u ~1" • 
nut1n·nrn1tJ'i:::uu l'liu m'ilV1uu m·n~u m'i 

foj ll«::: vestibular signal ~~'Q:::ti1 llf~1~mtJ 
mm'HlYl'Noi'1n~1V1'1ua1m:::oh~ 1 ti~m"S 

d 1 ~ I ., lVmnu m 1111:::m1>J 1>Jil>JV1«t1~m"Sr1~m • 
(dysequilibrium) -, " ~ mm"Smnvi 1V1'Q1nl1«1tJifll'HYIYI • 
ii~« l l-im'lti1~1ut1D~l11l1m~n 1 lm:::uu~ 
• .J ., .r 
Yl1~11JLna1num"SmUl'l>Jll11:::a>JV1«1J (balance • • 

.J 1 l: J J' 
system) lU«llULlU«~ i.J 'l1>JYl~l>JDD1ll>J1n'IJU • 
nnti1~1ut1D~"S:::uui.J"S:::a1rifof Lat1li.JL~Du1 
~,nhll-im:::mum'li.Jfooi'1oi1~ 1 LatJli.J n1m'l 
.J., 1" I Yl>Jn'WU VILLn dizziness Lrn::: vertigo v1nm'l 

Ant:ni~m'jui1 n« lnt1D~m"SLOV1mm'loi'~nil11 
.J " ., ..,. .I ., I ., 

L nu1t1 D~ nu ifl"Si'I D u'l::: n1Yl'H«1 tJ Yl1"S1>J nu 
.J.J " ., 

U1YllnU1'1JD~nu 

m:::rnum'lL~llUfLrn:::m1>J~1L'liu corticotrophin 

Lrn::: N-methyl -D-aspartate receptor agonists 

I 1" .. .r itlJJ1"SCl'l11tl l1 vestibular compensation VltllJ 
... l: .. d I 1d .Jlv d1 I 

V1~1J1Jv~L'l1D11U1 VlnYl1>J'tl 'H~«VI 1JYIDn'l:::U11J 

m'l cognitive mif u~U1'Q:::iflm'lmLnL'IJll11::: hj 
if>J~«ifloi' L'liiJ nicergoline 

n1'lAnt:l1 Italian multicenter study ·lu~ 
• 'I I :-1.J .. 
u1llD1~'l:::'H11~ 45-85 uYl>JD101"S dizziness 
• 38 J !! 
v11J1U 2,396 l'IU l'WDv1fflfl~«'ll~ nicergoline 

l: ., l: 
'IJU1VI 30 mg/day (m~«::: 10 mg 1irn::: 3 m~) 

Lllun«1 3 Laiim vmi1~thuffimum nicergoline 

vdl dizziness score «Vl«~DEh~ih!mh~cy nl"S 

i.h:::Li1Wl1'W'l1>J (overall assessment) LVIU 
' I .. .r a I A V 01f LLVfYIU'WU11D101')Vl'IJ1J 88.1 * m1:::u'):::L>J1J~u1ll 

I .. .r ".'I 1 VIU11D101')Vl'IJU 95.5% Lrn:::tlu1tl 65 ~m u 
" 

~11J1U~'H>JVI LLilV1~mm'l1l1~LflU~'Q1nm'll'lf 
m nicergoline ~~Lthrn1m'lll~ll~L~mfomfi1 
ifu hivmm'lLU~mmi.J«~t1D~m1>Joi'ufal1Y1LL«::: 
ilm1m'lLolU'llD~~1lv 

Laddmval Phivthongngam 

nl'lAn'lflLlU\J prospective, randomized, 

double- blind, placebo-controlled, parellel­

group39 lurStJ1mrnnmt1"S:::l1i1~ 50-85 ti ~ii " . 
D101'lLLifVl~'IJ~ balance disorders ~1'U1U 89 viu 

1ITT'um nicergoline 'IJU1VI 60 mg/day (30 
., l: :t• d <Q, " 

mg 1U«::: 2 m~) luUL1«1 3 lVIDU YIVIYl1>Jtl 
" 

i'.h m1 n lGl DUL Y1 D i.J 'l:::Lilui.J 'l:::ffYIBll1'W'IJ D~ tl1 

ol1ll Dizziness Asessment Rating Scale 

(OARS) ~~LllUm')U'):::Liluvi11mmmt1D~ hvi • 
t ., .J 
Vlll~v1nmm'lLlifVl~Vl~Y11'l1~'YI 1, Dizziness 

Handicap Inventory (DHI) 1i'hm1'lU'l:::1ili1 

ti1~1u LL«::: static posturography 1i'.Jum'l~n1"S 

m~oi'1 OJVIYl1>Jm1>Ju«noiiluv1nm'l l'li'm LVIU 

a~LnYIDlnl'lWNLflU~ n1'lLU~llULLU~'IJ~A1m:I 
LAii'll~L~DVILL«:::m'loi1~ 1 lm~DVI wui1vi:::mrn 

OARS 1rn::: DHI luntj>Jmoi'~uu1 nicergoline 

«VI ~1 ni1 n tj >J~loi'~rnn 'H« D n D u1~ ih! mh~ cy 

m'li'VIYl1~ static posturography VIUU'l:::ffYIG 

ll1'W't11~01')~n'lfl'IJD~ll1 

l1«Dnmh~ L ~u loi'tivi1vu 

nicergoline a)ni1m 
.J V d .JA 

t1 w:::mrnm~ LAU~'YILn VI 
.r 1 ,..,. ' ' d:; ' 'IJU iJ>JA11>JLLYlnYl1~'):::ln1~YI~ 2 n«iJ • 

nl'l loi'fom nicergoline 1ut1u1oi~1ni1 
90 mg/day ~thmrnmJoinmloi'~ l-nn1l-im1u 

t1u1oi~~ni1tf u ClWITT 1 l-i1noimm'l*w1fimY11>J 

t 1 " ~ ' 
'IJU10l'IJ~U1 VIUL\l'Wl::: u~~m~ i.l101')Yl'W'\J L'lnJ 

m1>Joi'u 1"l1Y1~1 jjm~ vi~ula t.hoi~h'M:: ~~ 
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GlT'H~~ 1 11rrn::Lflt1~011th::L"'Ulli'l::Lnru~lm11l1fl::U'U'U Dizziness Asessment Rating Scale (DARS/9 

Dysequilibrium (standing) 

Dysequilibrium (walking) 

Dizziness (now) 

Dizziness (past week) 

Feeling confused or disoriented 

Global impression (physician) 

Global impression (patient) 

Score: 0 = none; 1 = very mild; 2 = mild; 3 = mile to moderate; 4 = moderate; 

5 = moderate to severe; 6 = severe 

cl " .. .JQ.¥ > 1" ....... ., 
Gl111'3't1 2 ml'111'3LfltH't1Ln~'ll'U _ 0.5% ~inmi tif.11 nicergoline 60 >.1n.11mthurnnuunut11l'1i'lun 

1 mithmf-3 mu~ihn1::m1>.1~1L~u>J35-39 
" " . 

v ... 
f-H\'lJ1'3L~fH Nicergoline Placebo 

Vertigo 1.3 1.0 

Diarrhoea 0.9 0.7 

Headache 0.8 0.5 

Confusion 0.8 0.6 

Constipation 0.7 0.3 

Vasodilation 0.6 0.1 

Vomiting 0.6 0 

Convulsion 0.5 0 

Hostility 0.3 0.6 

Agitation 0.3 0.9 

Somnolence 0.3 0.6 

Heart failure 0.2 0.6 
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unn~a1~~nu~~~11~a1 

Lda./lvln nicergoline ii~rn~11lim1i1~1J 
fai101~1Lrn::L vim::~um~u~n 1 maa~ ~./11iu~./l 

" 
mvL \~>JqY1ttrn~u1a~m1>J~u la\101 Lrn::m'i 

"' "' 'l ':') ".'I .J., "' 'l 'j l: )J ~'il:1./l nl'i L '11L1J ~u1EJYllJJ111::n'i~EJ'jfl LU 
" " 

Lau~~./j .,.,~aii\h::10ihviLn1\'i' Lrn::1.,.,~an1'1./l 
.., " .Jd " - • .., 
'in1:nmumY1>J~1anuL>J011uaaa>Jua::m'imv~ 

m~u~n V./l li.iih1u./11tJ~ati1./ILAEN'rl~aw1:1t1u./l 
" 

nicergoline G'iurn'in l tJm'in uth./l 1 'inon>Jm'i 
'i::>1~'i::1./lm'i 1'111".,.,t\j./liim'in 

Nicergoline ii~H"llinl'ifo1:11hvi 
dementia, vertigo, tinnitus ua:: dizziness Ell 

~mh::rntJiimn~ 1 o LLa:: 30 Slaan~>J t~u1u 
nl'i~n1:111111:: vertigo, tinnitus LLa:: dizziness 

1 l1mfo\h::rn1J1'1rn:: 30 Slaanfo t~umJ./l 1 lf 
z; - .... .., .., z:; 

m./la:: 10 >Jaamm1rn:: 3 m./l m1::t1ui~ 60 
Slnan~>JG'iu1u11m1'i~mnm1:: dementia t~u 

1'} vl: Q,Q,..,., l: 
LL\N L'rlm./la:: 60 >Jaammirn:: 2 m./l 
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