Qo0

COBPEMEHHBIE METO/1bl IEYEHHWS BOJIE3HH
IMAPKHHCOHA

Hpogpeccop ®. l'epcmenbpand, o-p B. Cmpyxan,
6-p X. Baymzapmuep, 0-p b. Paiinoyex, 0-p Bemmuna Mamynna

Meduyunciuil ynusepcumem, Bena, Ascmpun

[To Bcemy MEpPY okono 4 MuumonoB yenosek (ot 20.000 go 30.000
B ABCTpHH) CTpafiaeT 0T HAMONATHIECKOro CHHAPOMa MapKHHCOHH3MA
(cpemnmii Bospact oT 62 1o 65 neT), ¢ NOC/EA0BATENEHEIM YBEIHUYCHN-
€M pacopoCTPaHeHHOCTH 3a00JieBaHuid ¢ BO3PACTOM.

Tlpuaunsl w axropel pHCKa: BO3pacT, regeTHueckdii o (a-
CHHYKIIEWH, [0apkWH), HeHPOTOKCHHB  (cpeia, MeTHI-(eHHN-
terparaapo-napaand — M®TII, xapOGOBMOHOKCH, MaHTaH, HHAHUT
u np.). [laTtoreHeradyeckue OCHOBHL OONE3HM — CHHXKCHAE KOHLEHTpa-
IHY JONaMHAHa.

AcHMOTOMAaTAYECKOE TeueHHe OoNe3HH (NOKIHHAYECKAS CTAMUA)
MOXKeT JutiThea 1o 4-10 ner. Ilpn nepexofe GonesHd B KITHHAYECKYIO
cTapmio, B Teuende 1 roxa GonesHy NONAaMUHIPIHIECKHE CPeACTBa MO-
ryr ObTH He HCMONB30BaHH. CTamusd TepameBTHYECKOTO KOHTPOIS
CHMHOTOMOB OOJe3HH, T. H., «KMENOBHIi Mecan» B JedeHuHn OonesHd
IlapkrHCOHa THTCA B OONBINMHCTBE CIy4aes B TedeHHE 5 ner. /ipara-
TEeJbHBIE OCTOKHEHHs TEPAlMH MOABJIAIOTCS B CpefHEM uepes 8 jer or
KnuHAgeckodl Manudecranan 3abonepands, cranus Oonee HIM MeHee
TKENBIX OCNOXAEHHH 3aHHMAET OKOJIO 5 NeT W cOMpOBOXKAaeTCa pac-
CTpOiicTBOM KOrHHTHBHEX QyHkimii. CpefHas UIHTeNTHOCTE Done3nn
TlapkancoHa HpH NMPOBENEHHH COBpeMEHHOH aJeKBaTHOH TepandH Ko-
nebnercs ot 15 no 18 ner.

Knunageckae acneKThI:

BEIIensaioT TpH OCHOBHEIE CTafHH OoNesHH:

1. Ymensmenue conepxanus gonamuna ga 30%. [1pm sToM MOXer
OBiTE BEISIBICHA MONHOHANBHAN NaOHIBHOCTR, HAPYIIEHHs HACTpOe-
HHA H NaMATH;

2. Bropas cragds Xapakrepa3yeTcd NOSBICHHEM NOCTYPAIBHEIX
HapylleHWi, THIOKAHE3HH, BereTaTHBHHIX pacCTPOMCTB, HapymeHWH
CHa, BO3MOXHEI Jenpeccud, OoneBnie CHHAPOME (B CIHHE, ['OJOBHAA
Gong) # 0p.;
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3. Paspepryras cranns Gomesud (MPH CHYDKEHMH COAEpXaRMS [IO-
namnHa Gonee 70%) nposBnAeTcs parMaHOCTHIO, TpeMOpoM, Gpamud-
penuell, HapyleHAeM MOCTYPalbHBIX pediexcoB, HopakeHHeM aBTO-
HOMHO} HEPBHOM CHCTEMEl H KOTHHTHBHEIMHE paccTpoiicTBamu.

Pemenue o Bebope nporpaMMsr Tepanun 6onesnn [lapkuucona oc-
HOBBIBAETCA Ha OpuHNumax: 1. obcnenoBaHne TAOUEHTOR AOIDKHO MPO-
H3BOOMTECA B CHIeNMATH3HPOBAHHBIX HEATpAX; 2. Je9eHHe JOMXKHO 3a-
BHCETE OT cTaauu 3aboneBanua; 3. HeoOXOmWM CTPOrHH yder
BO3MOXKHEIX OC/IOXHEHHH Tepamnuy.

IlpuHnENLI Tepanuy;

1. Boccranosnerne HelpoHaNBHBIX CBA3eld W QyHKOu# (onTHMaNbL-
HOE pelueHHe: TpaHCILIaHTAOUs HAW IpUMeHeHHe (aKToOpoB pocTa
HepBa);

2. Ilpeporspamienue rudeny HeHpPOHOB;

3. CuMnToMaTHYecKas Tepanus;

4. YnydmeHHe Ka4ecTBA XH3HH OONBHBIX.

Crpaterusa sevesns HiHonaTaYeckoi 6onesnn Ilapkuncona:

1. IlpecHHanTAYECKH: yBeNUYeHHAE KOHIEHTPAlHY [ONaMHAHa;

2. TTocTcHHANTHYECKAd CTHMYIANMAA JONAMUHOBEIX PELENTOPOB;
3. briok nepenornameHns;

4. Bnok fierpaganuy.,

Kunacceni JexapeTBeHHBIX BeHIeCTB, IPHMEHREMBIX 4 Jede-
HHd Gone3nn INapkAHCOHA:
- I[OHRMEHQ]JI‘H‘IBCKKC cpencrea:
L-Dopa
ATOHHCTHI fONAMHHA
— KOMT Haruburopst
— MAO — B UarubuTopsl
— He-gonmaMuH3prutieckue CpeAcTBa
AmanATagia
AHTHXONHHEPrAY4EeCKHE CPEACTBa

XapakTepECTHKA OCHOBHBIX 1eKaPCTBEHHABIX CPEACTB:
1. L — Dopa u Benserazid / Carbidopa

42



IlperMymecTBa: 30/10TOH CTAHAAPT JIEYEHMs, XOPOILHH OTBET Y
BCeX NAHEATOB, BIMAET NPaKTHYECKH HAa BCE NposBieHHs OONe3HH,
BO3MOXHA MOHOTEpAIu,

HenocraTka: OTCYTCTBHE HeHponpoTeKOHH, NOOOYHEIE NEHCTBHA:
TOIIHOTA, OPTOCTAaTHYECKas T'HIOTOHHA, NCHXWYIECKHE paccrpoﬁcma,
6€CCOHHH]1a, CHHIPOM IIHTEIBLHOTO NDHMEHEHHA.

Tabnuma 1
YyBCTBHTEJIbHOCTE 1002 MEROBLIX PENCITOPOB
K pa3sBniM GapMAaKo/IOrESeck M areHTamM
D1 | D2 D3 | D4 | D5
Dopamin el B i =
Bromocriptin - ++ ++ R ET
Cabergolin - ++ ? ? ?
Pergolid R e o e O O O
Ropinirol - H+ | |+ | -
Pramipexol - H+ | A |
Apomorphin +H |+ ? ?1?
mod. n. Tolosa & Marin, 1997; P. Jenner, 2002
Tabnmma 2
Pacnopenenense JONAMEECBLIX PelenTopoB B 0232/ ILHBIX TAATIHAX
D1 D2 D3 D4 D5
Striatum = + + + +
Gpe + +
STN + + +
Gpi / Soret. + +
Sncomp. + + +
Tabnuna 3
Cuoucox aronmcros gonamusa (J. P. Xa66n, 2002)
PD Dosage
(b (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 15-12
Pramipexol (Sifrol) 812 60-180 15-45
Ropinirol (Requip) 4-6 90 91024
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HpH OpOrpecCHpoBaHuH 3abonepauns u NPHCOENAHCHWH THIIO- H
THIIEPKAHEIAH TepaneBTHYECKOE OKHO cyxaeTcsa. JddekTHBHOCTE
npuMeHeHHs L — Dopa pesko cHmxkaerca y 75% manmeHToB nocne 2-5
JieT IPAMEHEHH.

2. IlpeaMymecTBa aroHACTOB NOMAMHHA: HeApONpOTEKHHA?, BO3-
MOXXHOCTh MOHOTEpANHH, OTCYTCTBHE TaKHX HeﬁﬂameHHTHLD{ 3Cb-
(exroB L-Dopa, kak CHEIPOM LIATENHHOrO NPUMEHEHHS, AHCKHHE3HH
¥ 1p.), noazepxanue sddexra L-Dopa;

Henocrarku: HeGonsmo# a¢dext mo cpapHenHio ¢ L-Dopa, prck
pa3sBHTUA HECOBMECTHMOCTH C pAIOM IipenaparoB, MoOo9HEE HecT-
BM4: TOIIHOTA, FOTOBOKPYXEHHE, ICUXAYECKHE paccTpoiicTBa, Hapy-
IIeHAs CHa.

MoHnoTepanua aroHHCTaMH NOMAaMHHA: HAYANIO ¢ HH3KHX HO3HpPO-
BOK, MEJICHHOE THTPOBaHHE N0 MaKCHMAIbHOTO 3ddexra win mose-
nenus nobodHeX npelictBuit. [IpoOyliTe MOCTHIHYTh MaKCHMAIBHBIX
Io3upoBok. [lokazanus s KOMOHHHPOBAHHOH Tepamuy — notreps 3¢-
¢pexruBroctH L-Dopa/aronncroB gonaMaHa, HapacTanHe MOGOYHEIX
apdexroB L-Dopa (dmoxryanas, JHCKHHE3HH).

3. KOMT - apraroructhi (Karexon — O — Merui — Tpancdepass: —
WHra6urtops)

— Comtan

[permymecTea: Xopomas GHOZOCTYNHOCTb, yMEHBIIEHHE (yK-
Tyalui, ynmyumeHne exXeJHEBHOH aKTHBHOCTH;

HenocTaTka: DACKHBE3AN, AHapesd, HEOOXOMAMOCTE KOHTpOISL aHa-
JH33 KPOBH;

4. MAO-B nerrturops (Selegilin)

IlpesmymectBa: Heliponporekuns?, B koMmOmEammu c L-Dopa
yMeHbIIaeT QUIOKTyalHH NpH paHHeM Ha3HA4YCHHH, YAAHHAET IEPHOX
JI0 HeoOxoAMocTH HasHageHns L-Dopa;

HepmocTarku: HM3Kas AHTHNAPKHHCOHHYeCKas >(QeKTABHOCTH, HE
BIHAET HAa TeMINH OPOrpeCCHpOBaHHA 60JI€3HH, nobouHLIe ,]ICﬁCTBHS[:
GeccoHHHIA, ICHXUYECKHE PEaKIHH.

5. He nonaMuHIprugecKue cpeacTpa:

— AmanTamud (AMaHTaguA-cynbgar —~ PK-MERZ)

IlperMymecTBa: BO3MOXHO NapoHTepanbHOE IPHMEHEHHE, XOpo-
mee BIHAHHEE Ha pPUTHIHOCTE, TPEMOp, AKHHE3HIO, MONABJIAET
IACKAHE3HHN;



HenocraTka: OTeYHOCTD HOT, ICHXHYECKHE PEaKLUHAH U TIp.

- AHTHXOIHHEPTHYECKHE CPENCTBA.

IIperMymiecTBa: CymecTBEHHO BIHSACT HA YMEHBIICHAE TPEMOPA;

HepmocraTkd: MHHAMANbHOE AHTHNADKAHCOHHMYECKOe JeHcTBHE,
Pa3BHTHE KOTHHTHBHBIX [HCOYHKIMH, Fa/UIIOMHHATNHS, ICHXOTHYECKHX
peakmai.

Yacreie TpoiaeMbl TEpaNEHE H BO3MOKHEIC METOALI HX Jede-
HESH
Dmrorryanad KOMT — AHrEOHTOPEL,
ATOHHCTH JoaMAHA
Caaapom
«BwnodeHrg-BHKTIOUEeHES» AloMOphHH
Taysa B Tepannu?
L-Dopa — mackuHe3sns YMeHbImense 1036 L-Dopa,
@paknHOHHOE JO3HPOBAHHE
ATOHHCTH [0naMHHA
AMaHTauH
10. AxumeTHYeCKHH cratyc AMaHTaauH
11.T1cuxo3er CHEXEHHE O3B HIpenapaTa
12.ATHnUYHEIE HEHPOIENTHKA
OcHOBHBIE NpaBHIa TEpaNny: IporpaMMa HHAHBHAYAILHOIO Jiede-
HHEA, NOA00p ONTHMANLHOH MO3HPOBKH: MAKCHMAILHEIH KIMHAYECKHH
atderT ¢ MEHEMAIBHEIMH TOOOYHEIMA IEHCTBHAMH, KOMOHHAINK Te-
pameBTHYECKHX cpeAcTB. WHAWBHAyanbHAs [OporpaMMa TepamdH
JOIDKHA COCTaBNATECA ¢ YYETOM: BO3pacTa, mpodeccHn, Xo66H, mapr-
Hepa, XapaKTepHCTHKH CHMITOMOB, AOMEHHPYIOIIAX CHMIITOMOB, CTe-
OEHH HHBANHAH3ANNM, CTOEMOCTH JedeHns (7).
Jlpyrue BHABL Jie4eHHS: CTEPEOTAKCHYECKHE ONEpaldH, HAIUTHAO-
TOMHSA, CTePEOTOKCHYECKAas HEHPOMOAYIANHA, AMIIIaHTANNA,

.

.
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Tabnuna 4
CeMnTomMBI 60N€3HH — CTPATErHS Jied eHHA
CHMITTOMEI: I Crparerss:
Her $yBXIHORATEHAX HapyTITeHHH] Her nesenus (?)
MHuHOpHEIE CHMITTOMEI, TPEMOP IIPAMHIIEKCOJT, ANTHXONMHEPrHY eCKAe cpencTea?
MHHEMAaTEHEIE CHMITOME! Cenersims, aManTaIHH, ATOHMCTH NOIaMUHA

OQysxumonamsebie Hapymernus [l — Dopa, arorucral gonammaa, KOMT — mara6aTopsr

Henpeccrs, amopexcus [TpHIEK TMYeCKHE ARTHASTIPECCAHTE, GeH30uas eIy
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IMoka3aHus WIS CTEPEOTAKCHUECKOM HelipOMOmynauun: Heobxonu-
MOCTh YMEHBINEHMS KapAWHAILHBIX CHHAPOMOB OOe3HH, yBENHYEHHE
ITATENEHOCTH M YJIyYOIEHHE NEepHOJOB BRIIOYEHH:, HEOOXOIHMOCTH
ynydmeHRMs KadectBa )KW3HH BO BpeMs NEPHONOB BBIKNIOYEHHA,
YMeHbIeHHS NUCKHHE3HN, HHAYIHPOBAHHLIX Tepamviel, YMEHBIIHTH
I03BI JIEKAPCTBEHHBIX TPETIAPATOR.

Tabnuna §
BuniGop MEmMeB " 119 CTEPEOTAKCHIECKOH OnepanEl

Mumens Tpemop PurrnsocTs AxAHEe3MH Juckunesun

Nucleus ventralis

intermedius (Vim) ++ + - -
Nucleus

subthalamicus (Stn) ++ ++ +H++ ++
Globus pallidus
internus (Gpi) + ++ +H e

Kpurepun wuckmrouesus: aTpodus Mo3ra, JeMeHHEA, HepeOposa-
¢KyIApHEIe 3a00neBaHNIA, IpYTHe HelpoaereHepaTHBHEIE 3a00eBaHus.

Pe3ynkTaTsl CTEpeOTAKCAYECKOH OmepalUH: yMEHLINEHWE aKuHe-
31, IMCKUHE3Ui, pATHAHOCTH H TpeMopa, yMEHEIEHHE SNMH30J0B BEI-
KIIOUCHHA U YMEHBIIEHNHE 036 NEKAPCTBEHHEIX CPEACTB.

BriBoasi:
- MapMaKoNOrH4ecKoe JeHeHne:
*) HauanpHas cTagus: aMaHTaAHH
*) OcHOBHOIi pexHM: nipenapaTh L-Dopa
*) [Mo3HAA cTafnsa: KOMOHHALHA C aTOHACTAMH JONAMHUHA B CHCTEMOH
anoMop(HHOBOM TOMIIEL.
— IlpuMeHeHHe XHPYPruvecKoro JeYeH Ed Ha NO3HUX cTaguax 6o-
7nie3HH, 0cOGEHHO ¢ LeNblo yMeHbme R Mo009HbX 3ddexToB Tepannn.
— DkcrepuMesTalbHble pa3paboTku:
(Tny6okad CTHMYNAIAS MO3ra, AMINIAHTAlHH).



MODERN TREATMENTS OF PARKINSON’S DISEASE

F. Gerstenbrand ', W. Struhal 2, E. Ott 2
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 of the 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 of the 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 of the 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 of the 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);
Prevention of neuroneal death;
3. Symptomatic therapy;
4. Improvement of the quality of life of patients.

Strategy for treating 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 medicines:
I. L-Dopa and Benserazid/Carbidopa

Advantages: Gold standard of treatment, good answer in all patients, affects almost all
manifestations of the 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 ++ ++ |+t - -
Bromocriptin - ++ ++ + +
Cabergolin - ++ ? ? ?
Pergolid + | ++++ | + +
Ropinirol - ++ | |+ | -
Pramipexol = ++ | ++++ |+ ?
Apomorphin ++ ++ ? ?21 ?
mod. n. Tolosa &Marin, 1977; P. Jenner,
Table 2
Distribution of dopamine receptors in basal ganglia
D1 D2 D3 D4 D5
Striatum + + + + 3
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 9to 24

With the progression of the disease and the joining of hypo- and hyperkinesia, the
therapeutic window narrows. The effectiveness of the 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 of the 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,

. Dopamine agonists
. Syndrome
. "On-off" Apomorphine
. Pause treatment?
. L-Dopa - dyskinesia and reduction of the dose of L-Dopa,
. Fractional dosing

0o N O g A W N

. 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 ventralis
Intermedius (Vim) bt + - -
Nucleus
Subthalamus (Stn)) ++ ot 4+ ++
Globus pallidus
Internus (Gpi)) + ++ ++ L




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

The results of the 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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npod. @pany 'epcmenbpand (ABcTpus) *“QDU
DNUAEMHONOTHS AHCYIETA Ha pybexe BEKOB: YPOKM M NEPCIICKTHBHL.
Mpod. Banepuii JTveoeuy Peiizun, Oxnaun, Hopas 3enannus.

BropuuHas npodHIaKTHKA HHCYIETA: COBPEMEHHbIE NOAXOMB!.
Tipod. Yapass Bonwvgh, JlonmoH, Bennxobpuranna.

Iepeuunas MpoQ)ANAKTHKA HHCYIETA: COBPEMEHHEIE TOAXORE!.
Mpotd. Banepuii JTvgosuy Peiizun, Oxnann, Horas 3enannns.

Tlepepsis.

HnucynerHeie oraenenus (Gnoku): opranu3anms ¥ 30 QeKTHBHOCTE.
IIpod. Yapnes Bapnoy, D nunbypr, BenaxoGpuranus.

Crparerua BeficHHa GONMBHBIX C aNALIMYECKHM CHHADOMOM,

Ipod. Ppany I'epcmenbpano, x-p Berruna Matynna, Bena, Asctpua.
CoBpeMeHHEIe TOOXO/E! K NPO(HIAKTHRE aTepOCKIEpo3a.

Tipot. IOpuii llempoeuy Huxumun, HoBocubupcek, Poccns.

JIMCKyCCHA: BOTIPOCE H KOMMEHTApHH.

6 nexabpsn
Boneiuoit 3an

Mpencepateny:

Mpod. Amoc Kopacun (F3paans),
npod. Banepuii JTveoeuy @etizun (Honas 3enannnsa)

CoBpeMeHHbIe TOAXOAH! K peabimnTanny G0MBHBIX HHCYIBTOM.
Tpod. Yapnu3 Bonedh, onaou, Benuxobpuranus.

Kaporuanas 5H0aprepIKIoMas — CHCTeMHELH 0630p TATEpaTyps.
TIpod. Yapaws Bapnay, Dounbype, Benuxobpuranns.

CoBpeMeHHBIE TIOAX0/bI K JIE4eHHI0 CyDapaXHONNAIbHBIX
KpOBOM3JIUAHUI.
Tpod. Barepuii Tvsoeuy Petizun, Oxnann, Hopas enangms.

Tlepepris.

JleueHne WHCYNBTa B OCTPOM meprHoze 3abonepaHus.
Tpod. Yaparwes Bapnoy, Dauubypr, BenuxoOpaTanus.
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15%-15%

16%-17%
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102-10%

1100114

120%-13%

OpraHu3aliAg MeAULUUHCKOHA TOMOLIA NpH AHCYETS: €BPOTICHCKHMI ONEI
Tpod. Yapnws Bonugh, Jonmon, Benukobpurasui.

Jleuenne 1 HCXONBI MHCYNETA BCMOUyrw: HaCTOAIEE W Oynymee.

Mpod. Masen Heaanosuy Hununenxo, Horocubupek, Poccus.

JIucKyccHs: BONPOCK H KOMMEHTapHH.

7 nekabps 7. fDE" EME
Bonbwow 3an Fol S CHOD -
Mpeacenarteny:

TIpod. Yapnsz Bapnay, npod. Yapnvs Bovgh (BCJ‘IEKOﬁpKTaHHSi)

axkanemux PAMH, npo. Opuii ITemposuyw Huxumun (Poccus)
JInarsocTHKa MATKOTO KOTHHTHBHOTO CHHMCCHMS ¥ JeMEHIIHH.
TIpod. Amoc Kopocun, Tens-ABus, H3pauns.
MunnuManeHbBle CTAHAAPTE! TMATHOCTHKM CMEPTH MO3Ta.
MIpod. @pany I'epcmenbpand, n-p Xondep bBaymeapmuep,
I-p. Banwmep Cmpyxan, n-p. Bemuna Mamynna, Bena, Apcrpus.

BonesHs AublireiiMepa B cocyIHCTas NeMEHIMA: TONXOAE!
K JICHEHHIO.

IIpod. Amoc Koporcun, Tens-Arus, Wapaune.

ITepepuis.

Mpepcepnareny: -

Ipog. Amoc Kopacun (U3pamne), npot. Yaprwz Bapnoy (BenukoGpuranusg),
npot. @pany I'epcmenbpand (Ascrpus), npot. Yapnwz Boregh (Bennxobpuranus

13%-1415:

141.15%

15%-1615

161.!_17!5

175

npod. Banepuii JTveosuy @edizun (Hopas enannms)

/' CoBpeMeHHHIe MeToabl neueHna Gone3nn ITapkancona.

Ipod. @pany 'epcmenbpand, n-p Banemep Cmpyxaa,

¢ g-p Apeun Omm, R-p Ben;muua Mamynna, Bena, Ascrpus.

DAKTOPE! PHCKA ¥ MPOYHNAKTHKA JEMEHIHHA H KOTHHTUBHEIX
HApYmeHuit, '

Tlpod. Amoc Kopacun, Tens-Arus, W3panns.

Cocyamcras AeMeHIus: KIAHHKO-AeHPOBU3YENH3ANHOHHEIE
KOppeJALAH.

Ipo. ITaser Kaneax, I1para, Yexus.

WnrepakruBHOE 06CY)K/IEHNE C AYTHTOPHEH CIOKHBIX
KIHHHYECKHX CITyqaeB.

_ 3axpriTHE KOH(pEpeHUYH.



2

S99,

COBPEMEHHBIE NNOAXOBI K IHATHOCTHKE,
MPOPWIAKTHKE H JEYEHHMIO
HENPONErEHEPATUBHBIX 3ABOJIEBAHWM
(JEMEHLIME, MHCYJISTA B BOJIE3HHA NMAPKHHCODHA)
5-7 nexcabps 2003

C6opHHK Hay4YHEIX TPYLOB

OtBercTBeHHRI 32 Bhinyck: FO.B. [Taxamosa
Koppektop: H.B. Cyxoseesa
Komnelorepnas seperka: H.FO. Advizesanosa

[onnucano B mevars 27.11.03. Qopmar 60 x 84/ 16.
Bymara ofcernasn. [apuutypa Times. Puzorpadus.
Ven. mew. n. 9,5. Tupax 350 sk3. 3akas 347

OpuriHan-mMakeT M3roToBNeH uinarenscrooM «Cnbmennsnars
630091, 1. Hosocubupck, yn. KpacHstit npocnexr, 52
Ten.: (383-2) 29-10-83. E-mail: Sibmedisdat@rambler.ru

Orneuarano B Tuniorpaduu usnarenscrea «Cubmenuspar»

N European Federation of
S5 Neurological Socictics

1

European Federation of Neurological Societies (EFNS)

EFNS Teaching Course

SCIENTIFIC PROGRAMME

UPDATES ON DIAGNOSIS,
PREVENTION AND MANAGEMENT
OF NEURODEGENERATIVE
DISORDERS

Novosibirsk, Russia

5-7 December 2003



Modem therapy of Parkinsons disease

F. Gerstenbrand, W. Struhal, E. Ott
With contribution of F. Alesch
EFNS — teaching course Novosibirsk

Epidemiology of Mb. Parkinson

4 million patients worldwide 43%
20.000 - 30.000 in Austria

Age of 62 - 65y
<40y:5-10%

55-64 65-74 75-B4 85-94

{ Increasing prevalence with age

Causes and Risk Faétors of
Ideopathic Parkinson Syndrome (IPS)

= Age ’
* Gene analysis
—~ o - Synuclein, Parkin
+ Neurotoxins
. — environment
— Methyl - Phenyl - Tetrahydro -
Pyridine (MPTP)
— Carbonmonoxid, Mangan, Cyanid

Pathogenetic basis
Loss of Dopamine
Post mortem:
>90 %
Main symptoms:
70 - 80 %

“ asymptomatic “ :
<50 %

Dopamine newon ||

Phases and Course of IPS

8 Severity of disease

Clinical Aspects of IPS

Loss of Dopamine

Preliminary sympt.  Early sympt. Full stage

Emotiotal lability Depression, fear Rigidity
Memery dysfunetion Vegeulive disorder  Tremar
Mvod disorder Yigilance disturbance  Aklasis
Performance brake Posture sbnormality ~ Bredyphrenia
Iny!)oltincsis Disturbance in pastural reflexes
Sense of smell dysfunction gll.ﬂ ln‘vﬂ'l.l:b?l Dtmataiciof: ive perf
pine, Di of ic NS

Qoo



Decision in therapy program i ) ‘
= o Principles of Therapy - Objectives

Prevention

Restauration of premorbid neuronal
integrity and function

Prevention of neuron decline
(neuroprotection)

Compensation of symptoms

Amelioration of Quality of Life

Strategies of medical treatr

i,

-
3
e

restauration

‘m irotrophic factors

0%

Classes of substances L - Dopa & Benserazid / Carbid

Dopaminergic drugs ;
L - Dopa sold st g ction
Dopamin - agonists (DA) : L - Dopa - long time
COMT Inhibitors : Syt
MAOQO - B Inhibitors %
Non-dopaminergic drugs
- Amantadine
- Anticholinergics

1 symptoms

Monotherapy




- Dopa & Benserazid / Carbidopa Effect of progression on the therapeutic
window

Start of Duration of Dosage

effect (mg / day )

[minutes)

time (minutes)

Disadvanteges of L - Dopa there

Loss of effectiveness in 75 % of the
patients after 2 - 5 years

Central Wearing - Off
pharmakodynamic () f

mechanisms Dyskinesias

Peripheral Delayed - On
pharmakodynamic No-0n

Pramipexol

x Apomorphin
mechanisms

Distribu of dopamine receptors in basal
ganglia (J.P.Hube
HT  PD
(h) {m)

6 T0-1(X
Striatum
Lisurid (Dopergin)
Gpe
lin (Cahaseril)
STN
lid {Permax) 60-120
Gpi / Sniret.
ol (Sifrol) 8§-12 60-180
Sl'l\.w:'wnp.

Rupinirul (Regutp)
ReLD P dtnber, Seurnhggs 58, 202




Dopaminagonists (DA) Monotherapy with Dopamin-Agonists

G ; Start with low dosages
tection (V) Ny

Monotherapy Slow titration (within 3 wecks)

until maximum of
mcompatid

— No L-Dapa Caeat effectiveness under care of SE

syndione
+ L - Dopa: Dyskinesia
later and minoi

di 5 pEyChonc Try to reach maximal dosages

symprims, sl

+ L- Dopa saving elect

Progredience of IPS
Indication for combination treatment Annual progredience of
extrapyramidal symptoms 1.5 %
* Loss of effectiveness of L - Dopa / DA;
» Increasing side effects under L — Dopa
monotherapy (fluctuation, dyskineésia);

_—— Normal aging

Toxie evant

Dopamine

Begin when patient is allready disabled

- Dopa PET

Normal Early PD Aty ERS
2 years

I.- Dopa'?

Ropinirol!




>OMT - Antagonists (Comtan®)

vantages

ction ( 7)) — reduced antiparkinson

proved -
: vk S
bioavaliability Diarrhea - in combination with L

effectiveness
No influence to the

! - Dopa reduced :
Suwothing vl Manitaring of hlood » prog wn of PO

‘. Ui tluctuation
fluctuations analysis ! Insomnia,

I I ly treat
A S clay of L - Dopa -
activities of daily ¢ ) 2

life (ADL)

psychotic reactions

need

Amantadine

Advants
Substance Preparate Jo - Possible parenteral Liv reticularis
application Edema of the
deve - ~
PK-Merz 300-600me po Esychonc
& reactions
Hofcomant 200-40(
High anti-

dyskine

Frequ

Anticholinergics Problem
Fluctuation of effectiy
Onists

Advantage: Disadvantages Sl Gl ‘\"f"\jl";llz‘fi:fllli e
- Good effect —  Antiparkinson ¢ Dopa Dyskin g
against tremor only minimal ' of dosage
Cognitive
dysfunctions
SE: hallucination,
psychotic reaction

Last m

atypical neuroleptics




; ? ?
What, when ? How 7

Individual trearment program

A cat optimal dosage = maximal clinical

age e . ]
el effect with low side effects

3

Experience of the neurologist with
the drugs used

Additional modificating factors

Profession, hobby, partner
Characteristic of symptoms /
Disability

Dominant symptom(s)

Costs (7)

Layers of initial treatment
Symptoms:

rapéltical horizont in you

Long treatment duration
Profession, hobby. partner
High risk of long period complication
— Dopamin-agonist - monot
Punctivnal handicap a, dopimine- =2 S I_JU]J saving
COMT - .
5 —> Neuroprotection

Depression, anxiery SSRL Tr

diazepine




Other forms of treatment program
Therapeutical horizont in higher age

Stereotactic operation

Shorter treatment duration ‘ X
Pallidotomie

Diminished risk of long period
complications of dopaminergic A
substances -> L - Dopa llllpliilllli[lul]

Higher comorbidity risk

Stereotactic neuromodula

Drugs

Brain circulation disturbances

Background on Deep Brain
Stimulation

OMODULATION

Deep Brain Stimulation used for pain control + Pain (neuropathic, nociceptive)
since 1960s
* Movement disorders
Parkinson's Disease (Tremor, Rigidity,
Akin )
. Essent remor
ST 1/ Rubral Tremor
Activa® Parkinson's Control Therapy in 199 Cerebellar Tremor
Dystonia
Other (Hemiballismus. GTS)

Activa® Parkinson's Control
Therapy

Suppresses cardinal symptoms of

PD

Increases duration and quality of

“on” time

MNucleus

Improves quality of life during *off™ r
! SHAULE) CCURHE ¢ subthalamicus (Stn) ++

time
Helps patients reduce drugs bldbits pd i
internus (Gpi)

Reduces drug-induced dyskinesias




- suppression
= improvement

¢ Brain Atrophy f
l i = moeffect

¢ Dementia
¢ Cerebrovascular diseases

@ Other neurodegenerative

¢ Reduction of Akinesia, Rigidity and Tremor

(VY]

¢ Reduction of number and itensity of OFF-Phases Seizure

- e lead displacement
@ Reduction of Drug Therapy Hemmatonia
@ Reduction of Dyskinesias Infarction
Infection
Skin erosion

2]
I
1

2

2

@ Improvement of Quahty of L

Rec

Implanta 1re 1]

successfull, but currently




| COMPLICATIONS 7|
| DBS for Movernent Disorders (n=204 Implanttations)

Seizure

lead displai:ement
Hematoma
Infarction
Infection

Skin erosion

B B o= = B W

Reduces Cardinal Symptoms - STN

-Month Follow-Up; {n=17}; L-dopa squiv.= 1010 mg

i

=

L]

»n @ % T
© - . .
" :

n

00
]

& Stmulation ON/

e

normalized lo 100%
.-.._
o
—a=a
. &)

0

Righdity Bradykinasial Tremor
Axinesia

i

RESTORATION OF DOPAMINERGIC
NEUROTRANSMISSION IN
PARKINSON‘S DISEASE

(Bjdrklund and Lindvall, Nature Neuroscience, 2000)

Intact corboo- sinato-palkdal oreul

Degeraaance of the noyounatsl Rocovery by DA newron tsanepiad
OA yyatom

holic transplantation in Parkinson's disecse

uvoroDopa uptake ot 34 months

m\

Summary

- Pharmacological treatment the basis
*) initial phase: Amantadine can be used
*) basic regime: L-Dopa
*) later phase combination with agonists,
apomorphin-pump system

¢ Surgical treatment used in later course, especially to
decrease side effects.
*) Deep brain stimulation main method

. Implantation treatment may be successfull, but carrently in
experimental stage






