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MedutfUHCKUÜ yHueepcumem, Bena, Aecmpivt

llo BceMy MHpy okojio 4 mhjijihohob qejioBeK (ot 20.000 40 30.000
b Abctphh) crpaflaeT or HanonaTHHecKoro cHH^poMa napKHHCOHH3Ma
(cpeztHHii B03pacr ot 62 ao 65 jieT), c nocjieflOBaTejibHbiM yßeJiHHeHH-
eM pacnpocTpaHeHHocTH 3a6ojieBaHHa c B03pacTOM.

TIpHHHHM H (paicropH pHCK3: B03paCT, reHeTHHeCKHH <J»OH (a-
CHHyKjienH, napKHH), HeäpoTOKCHHbi (cpeaa, Memn-tpeHHji-
TerparH^po-nHpHÄHH - MOTU, KapÖOHMOHOKCHfl;, MarrraH, iniaHHA
h np.). naToreHexHiecKHe ochobh 6ojie3HH - CHHaceHae KOHiieHTpa-
n,HH flonaMHHa.

AcHMnTOMaxHfiecKoe TeneHHe 6one3HH (flOKJiHHHHecKaa CTajrjHa)
Moacer ßüHTbca ^o 4-10 Jier. IIpH nepexofle 6ojie3HH b KJiHHH^ecieyio
CTa^Hio, b TeneHHe 1 ro,zia 6one3HH ÄOnaMHH3prHHecKHe cpe^CTBa mo-
ryr ÖbiTb He Hcnojn>30BaHbi. Crajoui TepaneBTHiecKoro KOHTpona
chmotomob 6cme3HH, t. h., «Me/roBbiä niecsit» b jieqeHHH 6one3HH
IlapKHHCOHa ÄiiHTca b 6ojibfflHHCTBe cjiyqaeß b TeneHHe 5 ner. #Bara-
TejibHwe ocjioa<HeHHa TepamiH noaBJiaioTCH b cpcimeM qepe3 8 jict ot
KJiHHHiecKoö MaHH<pecTan,HH 3a6ojieBaHHa, cTaana 6ojiee hjih MöHee
Taacenwx ocnoacHeHHÖ 3aHHMaeT okojio 5 ner h conpoBosaaeTca pac-
CTpOHCTBOM KOrHHTHBHHX ^yHKUHÖ. CpeÄHÄfl ÄJIHTeJIbHOCTb 60Jie3HH
IlapKHHCOHa npH npoBeaeHHH cOBpeMeHHofi aaeKBaTHOü TepanHH ko-
jieÖJieTca ot 15 ao 18 JieT.

KjiuBHiecKHe acneKTbi:
BE»mejiaK)T Tpn oCHOBHtie cra^HH 6ojie3HH:
1. YMeHbineHHe coflepscaHHa ßonaMHBa na 30%. IlpH stom MoaceT

6tiTb BbiaßneHa 3MoaHOHanbHas jiaÖHJibHOCTb, HapymeHHa HacTpoe-
hhh n naMATH;

2. BTOpas CTazniÄ xapaKTepH3yeTca nomneHHeM nocTypaiibHbix
HapymeHHH, ninoKHHe3HH, BereTarHBHbix pacCTpoöcTB, HapymeHHH
cHa, B03MOÄHM flenpeccaa, 6ojieBbie cHHflpOMbi (b cnaHe, rojioBHaa
6oji&) h np.;
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3. Pa3BepHyraa cTazma 6aae3HH (npn chhhcchhh co,qep>KaRH» jio-
naMHua 6ojiee 70%) npoaajiaeTca parHjjHOCTbio, TpeMOpoM, 6pa;rjH(p-
peHHen, HapymeHHeM nocTypanbHMX petpuexcoB, nopaxceHHeM aBTO-
HOMHOH HepBHOÖ CHCTeMbI H KOrHHTHBHbIMH paCCTpOHCTBaMH.

PemeHHe o Bbiöope nporpaMMH TepanHH 6ojie3HH IlapKHHCOHa oc-
HOBbißaeTca Ha npHHnunax: 1. oöcne^oeaHHe nannem-oB äojukho rrpo-
H3BOJtHTbca b cneHHanH3HpoBaHHbix iieHTpax; 2. JiQHeuae ^onacHO 3a-
BHcexb ot CTa^HH 3a6ojießaHHa; 3. HeoöxoflHM cxporHH yneT
bo3mojkhmx ocjioxchchhh TepanHH,

ripHuuHnbi TepanHH:
1. BoccTaHOBjieHtfe HeöpoHajrbHbix CBsneä h (jryHKQHH (onTHMajib-

Hoe peuieHHe: TpaHcruiaHTauHa hjih npHMCHeHHe ^aicropOB pocra
HepBa);

2. npeflOTBpameHHe rHÖejiH HeäpoHOB;
3. CHMrrroMaTHqecKaa Tepanaa;
4. yjiyHmeHHe KanecTBa skh3hh 6oJibHbix.

CrpaTerHH jieieuHn HjHonaTHHt'CKOH Go;ie3HH IlapKHHCOHa:
1. IIpecHHanTinecKB: yBejinneHHe KOHU.eHTpaii.HH flonaMHHa;
2. riocTCHHanTHnecKaa cTHMyjiartaa ÄonaMHHOBbix pen.errropOB;
3. Bjiok nepenornameHHa;
4. Bjiok aerpaaaiiHH.

KJiaccti leKapcTBeHHiJX eemecTB, npHMeHHeMbix jjih jie*ie-
HHA öojieiHH IlapKHHCOHa:

- ,3onaMHH3prHHecKHe cpeflCTBa:
L-Dopa
Atohhcth flonaMHHa

- KOMT HHITiÖHTOpbl
- MAO - B HnrnÖHTOpH
- He-flonaMHH3prHiecKHe cpeACTBa

AMaHTaflHH
AHTHXojiHHeprHHecKHe cpeflCTBa

XapairrepHCTHKa ochobhux JieKapctbchhmx cpeucTB:
1. L - Dopa h Benserazid / Carbidopa
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IlpeHMymecTBa: 3ojiotoh CTaimapT jieneHHa, xopouiHH otbct y
bccx nauHeHTOB, BJiHaer npaKTHHecKH Ha Bce npoaBjieHHa 6ojie3HH,
B03M05KHa MOHorepanHa;

HeaocraTKH: OTcyTCTBHe HeäponpoTeKiiHH, noÖo^Hbie ächctbhä:
TouiHora, opTOCTaTHqecKaa rHnoroHHa, ncHXHnecKHe paccTpoücTBa,
6eccoHHHna, chhadom fljiHTejibHoro npHMeHeHH».

TaßjiHiia 1
MyBCTBHTttibflocTb äonaMBBOBbix peaeirropoB

k paiBbiM fapMaitOJiorHiecKHM areHT&M
Dl D2 D3 D4 D5

Dopamin ++ -H-+ +-H-+ - -
Bromocriptin - ++ ++ + +
Cabergoiin - -H-+ ? ? ?
Pergolid + ++++ ++++ + +
Ropinirol - +++ ++++ + -

Pramipexol - +++ +-H-+ ++ 7

Apomorphin ++ ++ ? ? ?
mod. n. Tolosa & Marin, 1997; P. Jenner, 2002

TaÖJiHiia 2
PacDpcACJieHHeaonaMHHOBbixpeoenTopoB b 6a3uibBux r&BniH&x

Dl D2 D3 D4 D5
Striatum + + + + +

Gpe + +
STN + + +

Gpi / Snret. + +
Sncomp. + + +

TaöJiHqa 3
Cdbcok aroaacTOB AonaMHaa (J. P. Xaß&si, 2002)

IT PD Dosage
<M (m) (mg/d)

Bromocriptin (Umpref) 6 70-100 7.5-30
Lisurid (Dopergin) 2-4 60-80 1-5

Cabergolin (Cabaseril) 65 + 60-80 2-6
Pergolid (Permax) 15-27 60-120 1.5-12
Pramipexol (Sifrol) 8-12 60-180 1.5-4.5
Ropinirol (Requip) 4-6 90 9to24
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npH nporpeccHpoßaHHH 3a6ojieBaHHa h npHCoe^HHeHHH rano- h
rHnepKHHe3HH TepaneBTHHeCKoe okho cyacaerca. 3<p<peKTHBHocTb
apHMeHeHHa L - Dopa pe3K0 CHHacaerca y 75% naiineHTOB nocjie 2-5
jier npHMefleHHa.

2. IlpeHMymecTBa aroHHCTOB aonaMHHa: HeHponpoTeKUH»?, B03-
mohchoctb MOHorepanHH, orcyrcTBHe TaKHX HeÖJiaronpHaTHHx 3<p-
fyeKTOB L-Dopa, KaK chhäPOm fljiHTejibHoro npHMeHeHHa, flHCKHHe3HH
h np.), noAüepiKaHHe 3(j)4>eKTa L-Dopa;

He^oCTaTRH: HeöojibinoH 3<p(f>eKT no cpaBHeimio c L-Dopa, phck
pa3BHTHH HecoßMecTHMOCTH c paaoM npenapaTOB, noßo^Hbie ueäcr-
BHa: TomHOTa, rojioBOKpyaceHHe, ncHxnqecKHe paccTpoHcrsa, Hapy-
ineBHs cHa.

MoHOTepanna aroHHCTäMH aonaMHHa: Ha^ajio c HH3KHX ^03Hpo-
bok, MCUJieHfloe THTpoBaHHe ao MaKCHMajibHoro sijxpeicra Hjra noaB-
jienHa no6oiHbix jjeHCTBHH. ripo6yHTe flocTHrHyTb MaKCHMajibHbix
ÄO3HpoB0K. rioKa3aHHa jjia KOMÖHHHpoBaHHOH TepanHH - noTepa 3<J)-
^eKTHBHOCTH L-Dopa/aroHHCTOB AonaMHHa, HapacTaHHe noÖoiHbix
3$(peKT0B L-Dopa ((JjJIIOKTyariHH, ,EIJ0CKHHe3HH).

3. KOMT - aHTaroHHCTH (KaTexoji - 0 - Memn - TpaHC(pepa3bi -
HHniGHTOpbi)

-Comtan
npeHMymecTBa: xopomaa 6ao,aocTynHOCTb, yMeHbuieHHe (f*1^-

TyaiiHH, yjiyMineHHe eaceimesHOH aKTHBHOCTH;
HeaocTaTKH: ähckhhcshh, jrnapea, Heoöxo^HMOCTb KOHTpona aHa-

JIH3a KpOBHJ
4. MAO-B HHrHÖHTopbi (Selegilin)
npeniaymecTBa: HeäponporeKiiHa?, b KOMÖHHainwi c L-Dopa

yMeHbuiaeT 4>JU0KTyariHH npH paHHeM Ha3HaqeHHH, yniiHHaeT nepno,a
äo Heo6xo4HMOCTH Ha3HaneHHa L-Dopa;

He.qocTaTKH: HH3Kaa aHTanapKHHCOHHHecKaa sdpipeKTHBHOCTb, He
BJiHaeT Ha TeMnu nporpeccapoBaHH« 6ouie3HH, no6oqHbie jjeiiCTBHs:
ßeccoHHHiia, nCHXHHecKae peaKHHH.

5. He ÄonaMHH3prHHecKHe cpe,acTBa:
- AMaHTa^HH (AMaHTailHH-cyjib4)aT - PK-MERZ)
npeHMymecTBa: B03Moaoio nap3HTepajibHoe npHMeHeHHe, xopo-

mee BjraaHHe Ha pnrrmHOCTb7 TpeMop, aKHHe3Hio, nojTaBJiaeT
flHCKHHe3HH;
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HcaocraTKH: oreiHocTb hot, ncaxHqecKHe peaKHHH h np.
- AHTBxonHHepraqecKHe cpejicTBa.
npeHMymecTBa: cymecTBeHHO BJiaaeT Ha yMeHbineHHe Tpeiaopa;
HeflocraTKH: MHHHManbHoe aHTHnapKHHCOHHHecKoe aeöcTBHe,

pa3BHTHe KOrHHTHBHblX flHC<pyHKUHH, raJIJIIOIIHHanHH, HCHXOTHqeCKHX
peaKUEft.

HacTue npo6jieHU TepanHH h bo3mo*hwc MeTojju hx .lene-
HHH

(. ®JHOKTyanHH KOMT - HHrHÖHTopbi,
2. AroHHCTbi flonaMHHa
3. CHHflpOM
4. «BiüiioHeHHa-BBiKjnoqeHHa» AnoMoprpHH
5. Ilay3a b TepanHH?
6. L-Dopa - ^HCKHHe3HH yMeHbmeHHe .a;o3bi L-Dopa,
7. OpaKI(HOHHOe JTp3HpOBaHHe
8. AroHHCTbi .zronaMHHa
9. AMaHTajiHH
10.AKHHeT$rqecKHH craTyc ÄMaHxaaHH
1 l.ücHxoau CHHHceHHe fl03H npenapaTa
12.ATHnHHHbie HefipojienTHKH

OcHOBHwe npaBHjia TepanHH: nporpaMMa HHjiHBHiryajibHoro Jiene-
HH3, nOflGop OnTHMaJIbHOH AO3Hp0BKH: MaKCHMaJIbHblH KJIHHHieCKHH
3(p4>eKT C MHHHMajlbHblMH nOOO'IHbIMII ijeHCTBHaMH, KOMÖHHaUHH Te-
paneBTHqecKHX cpe^cTB. HHjiHBH^yajibHaa nporpaMMa TepanHH
aojiÄHa cocTaBJiaTbc« c yneTOM: B03pacra, npoipeccHH, xo66h, napT-
Hepa, xapaKrepHCTHKH chmhtomob, flOMHHHpyiomHx CHMnTOMOB, cre-
neHH HHBajiHAH3anHH, ctohmocth JieqeHHa (?).

flpyrne Bnabi JieneHHa: CTepeoraKCHHecKHe onepaiiHH, najinH^o-
tomhs, cTepeoTOKCHHecKaa HeHpoMo^yjwaBa, HMnjiaHTaima.

Ta6jiana 4
Cbmdtomu 6ane3BB - CTpaxerHs AesesBa

Chmütomh: CTpaTerHa:
Eier d»yHKimoHajn.HHx HapymeHHH Her JimemiH (?)

MHHopaue chmütomu, TpeMop npaMHneKcoji, aHTHxojnraeprOTecKHe cpeacrBa?
MHHHMajIBHMe CHMÜTOMH CejierBumH, aManraÄHH, aroHHCTM aonaMHHa

OyHKUHOHajaHHe Hapymemw L - Dopa, aroHHCTfci flonaMEraa, KOMT - hhth6htoph
flenpeccHa, anopeKCH» rpHHHKjinqecKHe ainnflenpeecaHTM, 6eH30flHa3errnHti
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rioKa3aHH8 Äfia CTepeoTaKCHHecKOÖ HeHpoMOAyjiartHH: Heoöxo^H-
MOCTb yMeHbnieHHa Kap^HHajibHbrx chhjhjomob 6ojie3HH, yBejmqeHHe
ÄJiHTejibHocTH h yjiyHineHHe nepHQiioB BKJiKyqeHHa, HeoöxoÄHMoerb
yjiy^meHHa xanecrBa xuohh bo Bpeiaa nepHOflOB BbiKJUoqeHHa,
yMeHbnieHHa ,nHCKHHe3HH, HHflyuHpoBaHHbix TepanneH, yMeHbmHTb
Ä03H JieKapcTBeHHbix npenapaTOB.

TaÖJiaiia 5
BbiSop HumeHH ajia CTepeoraKCHiecKOH onepaqHB

Mmnera TpeMop Phthuhoctl ÄKHHe3HH AHCKHHe3HH

Nucleus ventralis
intermedius (Vim) +-H- + - -

Nucleus
subthalamicus (Stn) ++ +++ +++ ++

Globus pallidus

internus (Gpi) + ++ ++ +++

KpHTepHH HCKJiioieHHa: aTpo<JiHa M03ra, aeMeHUHa, nepeöpoBa-
CKyjiapHbie 3a6ojieBaHHa, flpyrne HeäpoflereHepaTHBHbie 3aöojieBaHHa.

Pe3yju>TaTbi cTepeüraKCHfiecKOH onepanHH: yMeHtmeHHe aiume-
3HH, ,OHCKHHe3HH, pHrHflHOCTH H TpeMOpa, yMCHbineHHe 3ITH3040B Bbl-
KJTKneHHa h yMeHbineHHe ao3&i JieKapcTBeHHbix cpe#CTB.

BbiBojbi:

- rDapMaKOJiorHiecKoe JieneHHe:
*) Ha^ajibHaa craznia: aMaHTa^HH
*) Ochobhoö pe)KHM: npenapaTbi L-Dopa
*) Ucnjmas CTanna: KOMÖHHauHa c aroHHcraMH .oonaMHHa h cHcreMOH
anoMOpdpHHOBOÖ noMnbi.

- IlpHMeHeHHe XHpyprHHecicoro jieneHHä Ha no3flHHX CTa^aax 60-
jie3HH, oco6eHHo c ueJibio yiaeHbineHHa noöoqHbix 3<p4>eKTOB TepanHH.
- SKcnepHMeHiajibHbie pa3pa6oTKH:
(TjiyöoKaa cTHMyjiauHa M03ra, HMnjiaHTanHH).



MODERN TREATMENTS OF PARKINSON'S DISEASE
F. Gerstenbrand \ W. Struhal2, E. Ott2

1. Ludwig Boltzmann Institute for Restorative Medicine and Neurology

2. University of Medicine

Vienna, Austria

Around the world, about 4 million people (20,000 to 30,000 in Austria) suffer from

idiopathic Parkinson's Syndrome (an average age of 62 to 65 years), with a consistent

increase in the prevalence ofthe disease with age.

Causes and risk factors are; age, genetic background (Alpha-Sinuclein, Parkin),

neurotoxins (environment, 1-Methyl-4-phenyl-tetrahydropyridin- MFTP, Carboxyamoxide,

Mangan, Cyanide, etc.). The pathogenetic basis of the disease is the reduction of the

concentration of dopamine.

The asymptomatic course ofthe disease (additional stage) can last up to 4-10 years.

When the disease enters the clinical stage, during 1 year of illness, the pre-paminergic

agents may not be used. The stage of therapeutic control of Symptoms ofthe disease,

the so-called "honeymoon" in the treatment of Parkinson's disease, lasts in most cases

for 5 years. Motor complications of therapy appear on average 8 years from the clinical

manifestation of the disease, the stage of more or less severe complications takes about

5 years and is accompanied by the breakdown of cognitive functions. The average

duration of Parkinson's disease in the conduct of modern adequate co-therapy is from 15

to 18 years.

Clinical aspects:
There are three main stages ofthe disease:

1. 30% reduction in dopamine content. At the same time, emotional lability,

disturbance of mood and memory can be revealed;

2. The second stage is characterized by the appearance of postural disorders,

hypokinesia, vegetative disorders, sleep disorders, depression, pain Syndromes (in

the back, headache), etc.;

3. The developed stage of the disease (with a decrease in dopamine content of more

than 70%) is manifested by rigidity, tremor, bradyphrenia, violation of postural

reflexes, damage to the autonomic nervous system and cognitive disorders.



The decision to choose a Parkinson's disease treatment program is based on the

following principles:

1. Examination of patients should be carried out in specialized centers;

2. Treatment should depend on the stage of the disease;

3. strict consideration of possible complications of therapy is required.

Treatment principles:

1. Restoration of neuroneal connections and functions of optimal (Solution:

Transplantation or use of nerve growth factors);

2. Prevention of neuroneal death;

3. Symptomatic therapy;

4. Improvement of the quality of life of patients.

Strategyfortreating Parkinson's idiopathic disease:

1. Presynaptic increase in the concentration of dopamine;

2. Postsynaptic Stimulation of the dopamine receptors;

3. Renegotiation block

4. Degradation block

Classes of medicinal substances used for the treatment of Parkinson's disease:

- Dopaminergical means:

L-Dopa

Dopamine agonists

-COMT Inhibitors

-MAO- Inhibitors

- Non-Dopaminergic means

Amantadin

Anticholinergic agents

Characteristics of basic medianes:

I. L-Dopa and Benserazid/Carbidopa

Advantages: Gold Standard of treatment, good answer in all patients, affects almost all

manifestations ofthe disease, monotherapy is possible;

Disadvantages: Lack of neuroprotection, side effects: Nausea, orthostatic hypotension,

mental disorders, insomnia, prolonged use Syndrome.



Table 1
Sensitivity of the Dopamine receptors to different pharmacological agents

D1 D2 D3 D4 D5
Dopamin ++ ++ ++++ - -
Bromocriptin - ++ ++ + +
Cabergolin - ++ ? ? ?
Pergolid + ++++ ++++ + +
Ropinirol - ++ ++++ + -
Pramipexol - ++ ++++ ++ ?
Apomorphin ++ ++ ? ? ?
mod. n. Tolosa &Marin, 1977; P. Jenner,

Table 2

Distribution of dopamine receptors in basal ganglia

D1 D2 D3 D4 D5
Striatum + + + + +
Gpe + +
STN + + +

Gpi/Snret. + +
Sncomp. + + +

Table 3

List of dopamine agonists (L.R. Hubble,2002)

IT PD Dosage
(h) (m) (mg/d)

Bromocriptin (Umprel) 6 70-100 7.5-30
Lisurid (Dopergin) 2-4 60-80 1-5
Cabergolin (Cabaseril) 65 + 60-80 2-6
Pergolid(Permax) 15-27 60-120 13-12
Pramipexol (Sifrol) 8-12 60-180 1.5-4.5
Ropinirol(Requip) 4-6 90 9to24

With the progression of the disease and the joining of hypo- and hyperkinesia, the

therapeutic window narrows. The effectiveness ofthe use of L-Dopa sharply decreases

in 75% of patients after 2-5 years of use.

2. Advantages of dopamine agonists:
Neuroprotection. The possibility of monotherapy, the absence of such adverse effects of
the L-Dopa as a Syndrome of prolonged use, dyskinesia, etc.), maintenance ofthe effect
of the L-Dopa;



Disadvantages: A small effect compared to L-Dopa, the risk of developing incompatibility

with a number of drugs, side effects: Nausea, dizziness, mental disorders, sleep

disorders.

Monotherapy by dopamine agonists: low dosage Start, slow titration to maximum effect or

side effects. Try to reach the maximum doses. Indications for combined therapy - loss of

efficiency of L-Dopa/agonists dopamine, increase of side effects of L-Dopa (fluctuations,

dyskinesia).

3. Comt antagonists (Cathehol-O- Methyl - Transferases - Inhibitors)

- SotShl

Advantages: Good bioavailability, reduction of fluk-tuations, improvement of daily activity;

Disadvantages: Dyskinesia, diarrhea, the need to control blood transfusion;

4. Mao-B inhibitors (Selegine)

Advantages: Neuroprotection?, in combination with L-Dopa reduces fluctuations at an

early prescription, extends the period to the need to assign an L-Dopa;

Disadvantages: Low antiparkinsonian efficacy, does not affect the rate of progression of

the disease, side effects: Insomnia, mental reactions.

5. Non-Dopaminergic:

- Amantadia (Amantadin-sulfate - RK-Me&2)

Advantages: Possible parenteral use, Choral effect on rigidity, tremor, akinesia,

suppresses dyskinesia;

Disadvantages: Swelling of the legs, mental reactions, etc.

- Anticholinergic agents.

Advantages: Significantly affects the reduction of tremor;

Disadvantages: Minimal antiparkinsonian action, development of cognitive dysfunction,

hallucinations, psychotic reactions.

Frequent problems of treatment and possible methods of their treatment,

1. BAMT Fluctuation - inhibitors,

2. Dopamine agonists

3. Syndrome

4. "On-off" Apomorphine

5. Pause treatment?

6. L-Dopa - dyskinesia and reduction ofthe dose of L-Dopa,

7. Fractional dosing

8. Dopamine agonists



9. Amantadin

10. Akinetic Status of Amantadin

11. Psychoses decrease the dose of the drug

12. Atypical neuroleptics

The basic rules of therapy:

- A program of individual treatment, selection of optimal dosage;

- Maximum clinical effect with minimal side effects, a combination of therapeutic

means. The individual therapy program should be based on: Age, profession, hobby,

partner, characteristics of Symptoms, dominant Symptoms, disability, cost of

treatment;

- Other treatments: Stereotactic surgery, pallidotomy, stereotoxic neuromodulation,

implantation.

Table 4

Symptoms of the disease - a treatment strategy

Symptoms: Strategy:
No functional disorders No treatment (?)
Minor Symptoms, tremor Pramipexol, anticholinergic agents?
Minimal Symptoms Selegilin, Amantadin, dopamine agonists
Functional impairment L-Dopa, dopamine agonists, KOMT-inhibitors
Depression, anorexia Tricyclic antidepressants, benzodiazepines

Indications for stereotactic neuromodulation: the need to reduce cardinal disease

Syndromes, increase the duration and improve the activation periods, the need to

improve the quality of life during the off periods, reduce dyskinesia induced by therapy,

reduce the doses of drugs.

Table 5

Select the target for the stereotactic Operation

Target Tremor Rigidity Akinesia Dyskinesia
Nucleus ventraiis
Intermedius (Vim) +++ + - -

Nucleus
Subthalamus (Stn)) ++ +++ +++ ++

Globus pallidus
Internus (Gpi)) + ++ ++ +++



Exclusion criteria: Brain atrophy, dementia, cerebral-scooter diseases, other

neurodegenerative diseases.

The results ofthe stereotactic Operation: Reducing acne, dyskinesia, rigidity and tremor,

reducing episodes you are switching on and reducing the dose of medications.

Conclusions:

- Pharmacological treatment:

*) initial stage: Amantadin

*) Basic mode: Preparations of L-Dopa

*) Late stage: combination with dopamine agonists and the apomorphine pump

system.

- use of surgical treatment in late stages of the disease, especially in order to reduce the

side effects of therapy.

- Experimental development:

(Deep brain Stimulation, implantation).
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Ilpod). IJaeea HeanoeuH ütmuneHKo (Poccna),
npotp. 0patti4 FepcmeHÖpattd (ABcrpna) rr''t~~-Oc

09M-0943 3nHjjeMHOJiorHa HHcyjibTa Ha pyöeace BeKOB: ypoKH h nepcneKTHBw.
npoip. Bcuiepuü JlbeoeuH 0eüem, OKJiaHfl, Hosaa 3ejiaHflHH.

lOW-lO45 BTOpHiHaa npo4)HJiaKTHKa HHcyjibTa: coßpeMeHHbie nonxonu.
npo4>. Vapjiba Bojibtp, JIohaöh, BejiHKo6pHTaHHa.

H»_i j4s nepBHHHaa npo<j)HJiaKTHKa HHcynbTa: coßpeMeHHbie noaxonbi.
riporf). Bwiepuü Jlbßoeun 0eüeun> Ofamim, HoBaa 3ejiaanHs.

12TO-13°° IlepepwB.
13°M34S ÜHcyjibTHHe OTflejieHHa (6jiokh): opramBaiwa h sdj^ieKTHBHOCTb.

üpo4>- ^apjtba Bapnoy, 3flHH6ypr, BejiHKo6pHTaHHa.
14TO-1445 V' CTpaTerna BefleHHA 6ojibHbix c anajunreecKHM chhjh)omom.

/\ ripo$. &pamf repcmeHÖpanö, a-p BexTHHa MaTymia, Bena, AßCTpHa.
15O0-1545 CoßpeMeHHbie noaxoflbi k npofJiHJiaKTHiee aTepocKJiepo3a.

üpo$. JOpuü IJempoeuH HutcumuH, Hoboch6hpck, Pocchb.
1600-1700 ,2J,HCKyccHfl: Bonpocw h KOMMeHTapHH.

6 flet<a6pfl
Eo/ibüJOM aan
npeflceflaTenvi:

npo$. ämoc KopsicuH (H3paHab),
npo^i. Bwiepuü Jlbeoeun 0eüeuH (HoBaa 3ejiaHflna)

09°°-0945 CoßpeMeHHbie noaxozibi k pea6miHTamrH 6ojibHbix HHcynbTOM.
npo4>. l1apjib3 Bajibtp, JIohäoh, BeJiHKo6pHtaHHJi.

10°°-1045 KapoTHflHaa snaapTepsKroMHa - CHCTeMHbifi 0630p aHTeparypH.
IIpo$. VapJtba Bapjioy, Sdimöypz, BejiHKOÖpHTaHHa.

nM-l l4i CoßpeMeHHbie nojjxonbi k neieHHio cyoapaxHonaajibHHx
hpoBOHi;niflHiiii.
üpo(p. Bwiepuü Jlbeoeun 0eü3UH, OKJiaHfl, HoBaa 3ejiaita,Ha.

12°°-130t> riepepbiß.
1300.134s JleieHHe HHcynbTa b ocrpoM nepHoae 3a6ojießaHHa.

ITpod). xiapnb3 Bapnoy, 9;niH6ypr, BejiHKOÖpHTaHHa.

(

c

14°°-1445

15°°-15«

16oo.17oo

OpraHH3aiiHH MeflHUHHCH)H noMoma npH HHcyjibTe: eBponeflcKHH ontn
nporij. Hapnb3 Bojibtp, JIohjjjoh, BeJiHw>6pHTaHHa.
JleqeHHe h Hcxoflbi HHcyjibra BGttfoynt: Hacxoamee h oyayiaee.
npo$. flaeeji Heauoeuu flimuneHKO, HoBocnÖHpCK, Poccna.
JJ^HCKyccHa: ßonpocbi h KOMMem-apna.

7 AeKa6pn
BonbuJOM 3an
npeflceflaTenn:

npotp. Wap/titf Bapjioy, npo$. *Japnb3 BoJibtf) (BejiHKOÖpHTaHHa),
aKafleMHK PAMH, npoij). lOpuü Tlempoeim Hmumm (PoccHa)

09ao-0945 flHarHOCTHKa MarKoro KorHHTHBHoro CHHHeeHua b jjeMeHUHH.
TIpoip. Amöc Kopotcun, Tejib-AßHB, H3paaJib.

1000-1045 ■ / MHHHManbHbie cTaHflapru ^HarHocTHKH CMepra M03ra.
TTpo4». 0pctHU FepcmeHÖpand, jx-pXondep EaytAzapmHep,
J\-p. Bwibmep Cmpyxwi, fl-p. Eemma Mamyjuta, BeHa, ABCTpna.

11°°-1145 Bone3Hb AjibnjeHMepa h cocyaHcrraa aeMeHHHa: nozrxoabi
K JieHCHHK).
npodp. Amoc KopxcuH, Tejib-AßHB, ttepaiuib.

12°°-1330 nepepbiB.

npeflceAaTenM:
npodp. ÄMocKopoicuH (H3panjib), npotp. ^apjibs Bapnoy (BejiHKOÖpHTaHHa),

npo$. <Ppcmu PepcmeHÖpand (AßCTpHa), npo$. Hapsibs BoJtbtp (BejiHKOÖpHTaHHa
npoij). Bwiepuü Jlbeoeun 0eüzw (HoBaa 3ejiaHflna)

13»-14»'

14-5-15«

1500-1615

1613-1715

17ii

CoßpeMeHHbie nero/ibi ne-ietüia 6one3HH IlapKHHCOHa.
IIpo4>. 0pcwif repcmeHÖpaud, a-p Bcuibmep Cmpyxwt,
a-p 3peuH Omm, jj-p Eemmuna Mamynna, BeHa, AßcrpHa.
<PaxTopH pncKa h npoipHJiaKTHKa aeMeHUHH h KorHHTHBHbix
HapymeHHÄ.
npoij). Amoc KopoKUH, Tejib-AßHB, H3panab.
CocyiTHCTaa fleMenmia: KJiHHHKO-HeHpoBH3y£jiH3anHOHHwe
KoppejiauHH.
npo(p. Ilaeeji Kwteax, Ilpara, HexH«.
HHTepaicrHBHoe oöcyameHHe c ayjjHTopHeil c/iojkhhx
KJiHHHHecKHx cJiynaeB.
3aKpbiTHe KOH^epeHUHH.
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Modem therapy of Parkinsons disease

F. Gerstenbrand, W. Struhal, E. Ott
With contribution of F. Alesch

EFNS-teaching course Novosibirsk
5tti-7thDec.20C8

Epidemiology of Mb. Parkinson

4 million patients worldwide
20.000 -30.000 in Austria

Age of 62 - 65y
< 40y: 5 -10 % S5-64 65-74 75-84 85-94

Age(y)

Increasing prevalence with age

Causesand Risk Factors of
Ideopathic Parkinson Syndrome PPS)

• Age
• Gene analysis

- a - Synuclein, Parkin
• Neurotoxins

- environment
- Methyl - Phenyl - Tetrahydro -

Pyridine (MPTP)
- Carbonmonoxid, Mangan, Cyanid

Pathogenese basis
Loss ofDopamine

Dopamin« neuwn

Phases and Course of IPS
Oroot Ol sytt$ terra

i |Tirirr-M

ESov8r:-yo'<±ieaM

Syrownsl« mnnJaW

Clinical Aspectsof IPS

Preliminarv sympt. Early svmpi. Füll »tage
Emotion»! lnbliiiy Depression. r«v K«i<MT
Memory dysfuiwtion Vegctsliwe ditofd« Timm
ivtuod diswilcr YigiUncc iliiluibaree Ak**w*
Perförmince brakc Pasiun abnormalily B™*1*™»

hypokinnii
Scraeofsmelldjsfunclion Pain m verlebrat rwurt*«.*^^,«-™™

Spuichealacb« i^utwi^u»««»

DbUrtMIKC in poMpi) rttkir



Princiolesof Theraov ■ Obiectives

Prevention
Restauration of premorbid neuronal
inteiirity and function
Prevention of neuron decline
(ncLiroprotccliün)
Compensatio!! of Symptoms
Amclioration of Quality of Life

Classes of substänces

Dopaminergic drugs
L - Dopa
Dopamin - agormK (DA)

COM!" Inhibitors
MAO - B Inhibitors
Non-dopaminergie drugs

Amantadine
Anticholiner«ics

Advaniesics
tiolil Mamlani
Cioud IC^puns!.' nt'
all patients
Iniluenee lo all
m;j|ll S\lliptOlllS

Monotherapy

Disadvantages
No neiiiTiproleaion
L - Dopa - long time
.Syndrome
Sli. nausea. vomilin^.
postural Inpotensinii.
psyehotie Symptoms.
sleepynos



L - Dopa & Benserazid/Carbidopa

M:ii-t of iJuraiion nf

1 mimtk'vi il'fürsi

\:.iiiop;ir i>' M-4U :. :
SilK'llH't K

M.dk'piirfR t Vi - 60 .i - (>

Sitieinel ivt "

\Liie-|»;ir '•' iu- :o D.5 - 1

W.iwrsoitiidnlü

_Di_sadvantegesof L - Dopa therapy

Loss of effecliveness in 75 % ofthe
patients arter 2 - 5 years

Central
pluirmakndynamie
mechanisms
Peripheral
pharmakodynanue
niechanisms

Wearinj: - Off
(.•! ■!:

Dyskinesias
Dela\ed-On
Nu - On

Distribution öf dopamine receotors in basal
anslia

DoDaminagonists

D, D,
tid'ili'Ci ipLlll -1 inpri-» i

Gpi ' SiiK-t.

f. .rvsmilu: K almwiiii

IViL'nlRl.lVrm.

I'!.II11!)>l.-M'! Aifrnll

<,* - f,n s.[. 2 . r,

i>-r w)-i:n i.?

X - [2 Nl-iMl



Dppaminagonists (DA) Monotheraov with Dopamin-Aeioriist'

Advanteges
- iK'LiioprotccUuii i'.'i

Monotlierapy
■ AtfL-r "-> M- - H1'
* Mior m n> ■ .•> ',

- \ö I -Dopa lonytime
s\ iiduniie

- L - Dopa: DvskiilCiia
latei Jini iiiiiioi

Disadvanteücs
,' Minoi t-lTeet
compared to L-Dopa
Kisk lauor^ uir
ineompatibility

S|- iiiiüse:!
di//\ne>s. ps\elititie

Start with low dosagcs
Slow titration (within 3 weeks)
unii! maximum of
effectiveness under eure of SE
Ti-y to reaeh maximal dosiiües.

- L- Dopa vLiviny elleci

Indication for combination treatment

Loss of effectiveness of L - Dopa < DA;
Increasiny side effeets under L Dopa
monodierupy (flucluaiion. dyskinesiäi:
Begin when patient isallread> disabled

löF Dopa PET

Early PD Early PO +
2 years

The prajfussjive luüuction of '-r-Döpä-iiptaKe n !Sc str.alum shc.vs
•Ms toss Of dW3iTi'rns'5iC fur\",!n;ns i O.or-rirttC-i et pfccsossi^n of PI")



Selegilin (Jumex^ 10me/d1

Advantages

huvnaltaliiliiy
SiiiMolliniy vi
flueluatiuns
]i]ipto\einents of
aetiviiies ol'daily
lifelADL.»

Disad\antaues Advaniaueä
N'europi'oteetion ( '.' I
in curnbination \\ nh L

In early ircatmeni
deta> oi'L- Dopa -
need

disadvantages
- reduced antiparkinson

elYeetivenes-.
No influence to the
pnirrt'-^mn o|' PD

■ SL; Insomma.
psvehoiie rcactioiT-

Amantadine Amantadine

Substiinee Pi eparate Do^a^e

Airjniadiri-Milfjie i'K-Mer/ 3Un-(inflmg po

Hof'eomaiH :0(M(iiJnm i\

Advamaüe
l'iissihle parenteral
.ipplicalion

t.iood el'leei on
riyor. ticmor.
akinesia

iliuh anii-
d\.->kine>ia Potential

disadvantages
Livedo reticularis
l.denia ofthe Icü*

Anticholinersics Problem Solution

Advantages
Good el'iect
auam-a tremor

Disadvantages
Antiparkmson effect
onl> minmi.il
( oj;niti\e
dysfuneiioNs

SI: hallucinaiion,
pijchoüc teaction

c'.ijjiiuI! ofetTeciivetie^s t OM ! -Inhibitor*
Dop.imine-.AyoniM-

OlT Apoiniirphine
|\su>e in llierap) t.')

1,)djvi Dy.ikiiiesia I. Dopa rediielioti

\kinetie sl:ite\

1 i jttiiiji n! iIo-.il:."
l.>opa'!ii;ie-Ay->aiM>
'\mati!.idmc

Amjnt.iijine - infixiir

Doms reifuetii'ü

avoical iicaiolepiic-



How ?

lruii\ idual treatment pnioraiii
optimal dosage = maximal eünieal
effect wilh low side effects
Lxperience ofthe neurologisi with
the drugs used
Acldilional modifieatinü faetors

Individual treatment Droeram

I'rofession, hobbv. partner
Characteristic of Symptoms.'
Disability
Dominant symptom(s)
Costs(?)

Lavers of initial treatment
Svmntoms:
No lurKiitinal i][\aH!ii\

nimm ^i!i[>mni^

Minimal .\iupLi"iti;s

IX'pri'bsion. ,tnviei\

Straten :
ilö IriMtmi-m (VI

l'r:isnipL"\Cii. -\ii!ii.-!nil;ti.

Diipamine-ajiMi:-.^
inuiiiilhtTap;.

I. - I Jnprj. tliip.muiH'-
<!i;oniM>. I OMI -
mhihitnrs

SSRI. fri/jcliLv»^™
ilij/cpiiic

Long treatment duration
Profession, hohhy. partner

High risk of long pcnod complication

=> Dopamin-agonist - monotherapy
■ :> L - Dopa saving
—> Neuroprotection



Therapeutical horizont in higher age

Shorter treatment duration
• Diminished risk of long period

complications of dopamincrgic
substances --* L - Dopa

• Higher comorbidity risk
Drugs

- Brain circulaiion disturbances

Other forms of treatment orosram

Stereotactic Operation
Pallidotomie
Stereotactic neuromodulation
Implantation

Background on Deep Brain
Stimulation

INDICAT10NS FOR STHRFOTACTIO
KBURÖMODLJLATION

] Jeep Br.im Sitnitikitiini used k>r p.nit eiintrol

(. f- n;.iik jpjirov.il ',"01

AlIivj' !"ri.-mor iVntr

■V'ttv.i" pjrkiiisoTi's (.Y'ntrn! Tlicrai)'. in WA

il.t;i|i\ im l'W.i

Pain Incuropaihic. nocicepli\e|

Movement disorders

l'aikuison's Disease | Tremor. Kiuidiiy.
Akmcsia)
LNseniial Treniur
Midbrain Rubral 1 remor
Cerehellar Tremor
D>sionia
Other tllemiballismiis. GTS)

Activa'-' Parkinson's Control
Theraov

Stippresses eardinal s\mptoms ot'
PD
Increases duration and quality of
"on" time

Improves quality ot life dunng "off

Heips patients reduce drugs

Reduces dniu-indiieed dvskinesias

Tcr-qet Tremor ßiaidirv lAkinesia DyskinesJa

Nucleus vpnf ralis
inTPrmedius (Vi'tO *" *

Nucleus
subtholamicus (Stn) +* *-*+ ■*-*+

6lobjs padidus
internus (Gpi)



■o Brain Atroph}
* Dementia '
♦ (Jerebrovascular diseases

'&£d
« Other neurodeqenerativc diseases

* Reduction of Akinesia, Rigidily and Tremor

* Reduction of number and mtensily of OPT-Phases

* Reduction of Dntg Therapy

* Reduction of Dyskinesias

* Improvement ot Quality ui'l.iie

Seizure
lead displacement
Heniaioma
Infaretion
Inlection
Skin erosion



1 COMPLICATIONS
i HRSforMoverrert Disorden(r>^04ftTDlantationsl

Seizure 3
lead displacement 2
Hematoma 1
Infarction 1
Infection 2
Skin erosion 2

Reduces Cardinal SvmDtoms ■STN
MtonOi Foton-Op: (n-ZT). L-*)(m tq.* • WH a«

1K Q3 SdmdiOoaOFFI
OffÜUeidcii

o ■ SOm^HIOflOW

H E3 P Off Mi «LH on
3 SHnutaaHOfFI

BS u MtlhdteillMi
s 5= 4o * - • tiMUionONt

4> ■ OKihdcrtlgn«1 » • im tji
g| ■ o T •
afn • i

i* m V
0

•
MgU*r Bratfyttorill Tmi» ftrtuni

«Irmll tatrtWf

Cinlc^AHufu

RESTORATION OF DOPAMINERGIC
NEUROTRANSMISSION IN

PARKINSON'S DISEASE
(Björklurtd und Lindvall, Nature Neurosclence, 2000)

...■■tan». -^ ..." ™W... i ™™ ..-■ ™*W....*

Summarv

Pharmacological 1 reatmenl the basis
*) initial phase: Amantadine can bc used
•) basic regime: L-Dopa
*) later phase combination with agonists,

apomorphin pump system

Surgical treatment used in laier course, especially to
decreasc side cfTects-
*) Deep brain Stimulation main method

Implantation treatment may be succcssfull. but currcnlly in
experjmental siage




