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Elementi diagnostici

Tipo di Frequenza Sedi Agenti Agenti
tremore (hz) principali scatenanti attenuanti
Fisiologico 8-13 Mani Adrenalina,p- | Alcool, B-
agonisti antagonisti

Cerebellare 2-4 Arti, capo, Stress emotivi | Alcool

(intenzionale, tronco

rubrico,

atassico)

Posturale 5-8 Mani Ansia, paura B-antagonisti

(d’azione) in alcuni casi

Essenziale 4-8 Mani, capo, Idem Alcool,
corde vocali propanololo,

primidone.
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Definitio terminorum.

Malattia di Parkinson: disturbo del movimento caratterizzato dalla triade
ipocinesia e
ipertono e
tremore

Solitamente asimmetrico all’esordio.

Parkinsonismo: disturbo anche del movimento caratterizzato da

Ipocinesia o ipertono o tremore (solitamente raro)
caratterizzati anche da:

cadute precoci, scarsa risposta alla L-dopa, simmetricita “ab initio”,
rapida progressione, segni precoci di disautonomia
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Malattia di Parkinson: criteri diagnostici .

Clinically possible

One of:

® Asymmetric resting tremor
® Asymmetric rigidity

® Asymmetric bradykinesia

Clinically probable

Any two of:

® Asymmetric resting tremor
® Asymmetric rigidity

® Asymmetric bradykinesia

Clinically definite
® Criteria for clinically probable
® Definitive response to anti parkinson drugs

Exclusion criteria

® Exposure to drugs that can cause parkinsonism such as neuroleptics, some antiemetic drugs, tetrabenazine, and reserpine,
flunarizine, and cinnarizine

® Cerebellar signs

® Corticospinal tract signs

® Eye movement abnormalities other than slight limitation of upward gaze

® Severe dysautonomia

® Early moderate to severe gait disturbance or dementia

® History of encephalitis, recurrent head injury (such as seen in boxers), or family history of Parkinson’s disease in two or more
family members

® Evidence of severe subcortical white-matter disease, hydrocephalus, or other structural lesions on MRI that may account for

parkinsonism THE LANCET « Vol 363 « May 20, 2004
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Incidenza:

Incidence of parkinsonism and Parkinson
disease in a general population
The Rotterdam Study

L.M.L. de Lau, MD:; P.C.L.M. Giesbergen, MD: M.C. de Rijk, MD, PhD: A. Hofman, MD, PhD:;
P.J. Koudstaal, MD, PhD; and M.M.B. Breteler, MD, PhD

NEUROLOGY 2004:63:1240-1244
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Malattia di Parkinson.

Aspetti epidemiologici

Table 3 Incidence rates per 1000 person-years (95% CI) for Parkinson disease

per 10-year age category

Men

Women

Overall

Age group, Person- Incidence rate Person- Incidence rate Person-| Incidence rate | Male-to-female ratio
y Cases  years Cases  years (95% CI)  Cases  years (95% CD) (95% CI)
3563 2 4342 05(0.1-18) 15992 020.0-12) 3 10335 03(0.1-1.0) |2.79(0.25-30.75)
65-75 6 7031 09(04-19 16 9026 18(1.1-29) 22 16038 14(0.9-21) |046(0.18-1.16)
75-85 17 3442 49(3.1-7.9) 14 6,015 23(14-39) 31 9455 3.3(2.3-47) | 1.9410.96-3.94)
>85 6 632 9543211 5 1942 26(11-62) 11 2575 43(24-1.7) |3.72(113-12.19)
Total 31 15447 36 22972 420%F 67 38422 49%* 1.54%(0.95-2.51}

* Cumulative mncidence (rigk of Parkinson digease between age 55 and 85), agsuming no competing causes of death.

7 Age-adjusted ratio,
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Malattia di Parkinson: per eta

Parkinsonismo
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Figure 1. Incidence rates per 1000 person-years of parkin-
sonism and Parkinson disease (PD; 95% Cls) per age cate-
gory. Straight line represents parkinsonism (—il—).
Dotted line represents PD (—A-).
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Malattia di Parkinson: distribuzione per eta e sesso.

incidence rate
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Figure 2. Incidence rates per 1000 person-years (95% CIs)
of Parkinson disease per age category in men and women.
Straight line represents men (—l—). Dotted line repre-
sents women (—&—).
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Malattia di Parkinson: retrospettiva storica sulle cause di morte

Parkinson’s disease and its

comorbid disorders:
An analysis of Michigan mortality data, 1970 to 1990

No. of
No. of Michigan
PD deaths deaths PMR
Cause of death (%)* (%) (95% CI)
Diseases of the heart 3,964 (45.9) 84,564 (40.5) 1.14(1.10-1.17)
Cerebrovascular disease 1,344 {15.8) 18,243 (8.7) 1.78¢1.73-1.84)
Cancer 548 (6.3) 46,547 (22.3) 0.29(0.20-0.37)
Chronic obstructive 183 (2.1) 6,359 (3.0) 0.70(0.55-0.84)
pulmonary disease
Pneumonia/Influenza 816 (9.5) 5,564 (2.7} 3.55 (3.48-3.62}
Liver diseases 8 (0.1 3,401 (1.6) 0.06 (0.00-0.75}
Diabetes mellitus 199 (2.3) 5,287 (2.5) 0.21 (0.77-1.05)

NEUROLOGY 1994;44:1865-1868
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La via genetica
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Malattia di Parkinson: le attuali evidenze genetiche delle forme monogeniche.

Tahle 1. Different Monogenic Forms of Parkinson Disease With PARK Acronym

PARK Mode of Gene omim Age al Clinical Mutation Clinical
Acronym Inheritance Locus Gene No. Onset Features Frequency Case
PARK1 Dominant 4q SNCA 168601 Mostly between Mostly atypical <1% NA
(= PARK4)* 40-50y (except forin

carriers of gene

duplications)
PARK2 Recessive 60 Parkin 600116 Mostly early Mostly typical 10%-20% Cases 1 and 2
PARK3 Dominant 2p ? 602404 Late Mostly typical NA NA
PARKS Dominant 4p UCHL1 191342 Around 50 y Mostly typical 1 Family NA
PARK6 Recessive ip PINK1 605909 Mostly early Mostly typical 2%-7% Cases 3 and 4
PARK7 Recessive ip DJ1 606324 Mostly early Mostly typical 1%-2% Case 5
PARKS Dominant 12p-q LRRK2 607060 Mostly late Mostly typical 2%-5%! Case 6
PARK9 Recessive 1p ? 606693 Adolescence Atypical 1 Family NA
PARK10 ? ip ? 606852 Late Typical NA NA
PARK11 ? 2q ? 607688 Mostly late Typical NA NA

Abbreviation: LRRK2, leucine-rich repeat kinase 2: NA. not applicable; OMIM, Online Mendelian Inheritance in Man: PINKT. PTEN-induced putative kinase 1:
SNCA. a-synuclein; UCHL1, Ubiguitin C-terminal hydrolase.
*PARKT and PARK4 were recently identified to be hoth associated with mutations in a-synuclein. Monogenic forms discussed in detail in the present review are

shaded in darker gray.

tLRRKZ mutation frequency may be underestimatad since most studies only tasted for the known recurrent mutation(s).

Arch Neurol. 2006:63:328-334
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Malattia di Parkinson: evidenze genetiche nelle varie forme.

Table 2. Known Parkinson Disease (PD) Genes Listed
According to Their Estimated Mutational Frequency
in Different Subgroups of Patients With PD*

I ——
Juvenile PD Early-Onzet PD Late-Onset PD

Type (AOO, <20 ) (AOO, 20-40 y) (ADD, =40y}
Familial Recessive Recessive Dominant
Pk Parkin LRRKZ
PINKT PINKA SNCA
Ot OJ1
Dorminant Recessive
LRRKZ Pk
SNCA PINKT
GCHTT ot
sparadic Recessive Mutations rarely Mutations very
found rarely found
Pk
PINKT
Ot

Abbreviations: ADO, age of onset, GCHT, GTP cyclohydrolase |;
LERKZ, leucine-rich repeat kinase 2; PINKT, PTEN-inducad putative
kinase 1; S¥GA, a-gynuclain,
*Genes are listed in the order of dezcending expected mutation frequency.
tLate-onset vodopa-respansive dystonia owing to mutations in the GCA!
qgene may raredy present as PO,
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Dalla genetica alle alterazioni delle proteine cellulari: le possibili tappe della
degenerazione e della morte cellulare.

Our current thoughts about the mechanism responsible for cell death in PD are based primarily
on findings in the substantia nigra pars compacta of PD patients, or on experimental studies of
dopaminergic neurons in primates, rodents, or cultured dopamine neurons/cell lines.
Dopaminergic cells are believed to die by apoptosis rather than necrosis, but even this basic
concept is disputed. There is no doubt that oxidative and nitrative stress occurs in substantia
nigra in PD, with the data for the latter being stronger than for the former. The source of
nitrogen species (nitric oxide and peroxynitrite) is clearly related to alterations in iNOS activity.
The origin of oxygen radicals in much less clear and is based mainly on indirect biochemical
changes, such as increased iron levels and alterations in antioxidant mechanisms.The actions
of toxins, such as 6-OHDA, have been used to support oxidative stress as a primary driver of
nigral cell death in PD, but it may be that this is part of the self-fulfilment that has taken place
in this area and that secondary involvement of these systems is certainly possible.

NEUROLOGY 2006;66:524-536
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Dalla genetica alle alterazioni delle proteine cellulari: le possibili tappe della
degenerazione e della morte cellulare.

There is good evidence that altered proteolysis contributes to nigral cell death and Lewy
body formation in both the sporadic and the familial form of PD. Patients with sporadic PD
were observed to have significant reductions in levels of alfa-subunits of the 20S
proteasome, reduced compensatory activity of the PA700 and PA28 proteasomal activators,
and impairment in the activity of each of the three proteasomal enzymes within the
substantia nigra pars compacta compared with controls. Inhibition of proteasomal function
can lead to selective dopaminergic cell degeneration coupled with formation of inclusion
bodies in cultured cells and after direct injections into the supranigral region in rats. Most
exciting was the report that systemic administration of proteasomal inhibitors to rats caused
progressive nigral cell degeneration with pathology in other brain regions affected in PD,
associated with the presence of proteinaceous inclusions and motor deficits. However, these
findings have proved to be difficult to reproduce by many groups (unpublished data),
although some have succeeded in at least partially confirming the original report with
observations of cell loss in the substantia nigra pars compacta, locus coeruleus, and raphe
nuclei, combined with the presence of alfa-synuclein-positive inclusions and motor deficits
that worsen over 8 to 12 weeks.

NEUROLOGY 2006;66:524-536
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Le possibili tappe della degenerazione e della morte cellulare: il proteasoma
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Le possibili tappe della degenerazione e della morte cellulare: ubiquitine
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Aspetti patogenetici

Le possibili tappe della degenerazione e della morte cellulare.
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Neurology 2002;58]179-185
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Dalla genetica alle alterazioni delle proteine cellulari: le possibili tappe della
degenerazione e della morte cellulare.

The evidence available for a range of different mechanisms thought to be involved in the
pathogenesis of PD is strong, but putting them into an order that reflects the disease process is
reminiscent of attempting to put together a puzzle without a picture on the box. Oxidative stress
causes mitochondrial dysfunction and can impair proteasomal function. Alternatively, inhibition
of mitochondrial function induces oxidative and nitrative stress and impairs protein clearance
because ATP production is required for normal proteolytic activity. Impairment of proteasomal
function induces oxidative and nitrative stress and inhibits mitochondrial function. And so it goes
on, with each new piece of evidence for a mechanism involved in cell death turning out to be
part of a single cycle or cascade of events that involves other factors that eventually lead to
destruction of neurons.

NEUROLOGY 2006;66:524-536
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Dalla genetica alle alterazioni delle proteine cellulari: le possibili tappe della
degenerazione e della morte cellulare.

We are at a point in our understanding of the mechanism of cell death in PD that suggests that,
there is still a long way to go in defining the primary pathogenic event. For example, although
agents that interfere with oxidative stress, excitotoxicity, inflammation, mitochondrial
dysfunction, and apoptosis have been tested in PD patients, none has been determined to provide
a disease-modifying or neuroprotective effect.There is also a suggestion that the pathogenesis of
PD is a more widespread process than was previously believed. For example, increased protein
oxidation, as measured by levels of protein carbonyls, occurs in all areas of the brain and not just
in the SNc. It may also be that PD is not restricted to the CNS, because there is evidence for
oxidative stress and oxidative damage with reduced antioxidant defenses in blood and urine. It
should also be remembered that Lewy bodies are found in peripheral autonomic neurons in the
myenteric plexus, olfactory dysfunction and olfactory pathology appear to be early features of
the disease, dementia with cortical Lewy bodies is common, and visual impairment is more
common than in controls, possibly due to degeneration of dopaminergic neurons in the retina.
Therefore, we are not even certain that we have all the pieces of the jigsaw puzzle, let alone
the ability to complete the picture.

NEUROLOGY 2006;66:524-536
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Il possibile meccanismo delle degenerazione: una via comune fra

determinanti genetici e acquisiti
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La progressione: il meccanismo cellulare.

Glial cells are a dual-edged sword. They have a physiologic role in supporting neuron survival by
providing nutrients and trophic factors. Activated glial cells, on the other‘hand, can become
phagocytic and cause neuron destruction. In PD, microglial cell activation is associated with
inflammatory change, including an increase in the levels of inflammatory mediators (interleukins
and TNF ), COX-1, and iNOS. The latter may be important in increasing production of NO, which
can itself be toxic, butis more likely to react with superoxide to generate the more toxic
molecule peroxynitrite. This may bring oxidative and nitrative stress together as pathways
leading to a common toxic mechanism. Indeed, a role for peroxynitrite toxicity in PD is suggested
by the presence of 3-nitrotyrosine adducts in substantia nigra and notably in Lewy bodies.

NEUROLOGY 2006;66:524-536
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¥

E’ possibile ipotizzare che la morte cellulare delle
cellule dopaminergiche sia determinata da fenomeni
degenerativi (apoptotici) che riconoscono una via
comune finale sia nelle forme geneticamente
determinate che nella forma acquisita
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Le basi neurofisiologiche della
fenomenologia clinica
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Aspetti Patogenetici:la clinica

La clinica: il meccanismo dei
nuerotrasmettitori e dei “circuiti”

neuronali.

Current concepts in the diagnosis and management

of Parkinson’s disease

CMAJ 2003,168(3):293-301

Coronal brain section

Midbrain

Caudate nucleus

Putamen

Nigrostriatal
pathway

Substantia nigra
(site of
dopaminergic
degeneration)
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G P ¢ li ricerca geriatrica

La clinica: il meccanismo dei nuerotrasmettitori e dei ““circuiti’’ neuronali.
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Figure 1: Model for nemal basal-ganglia functicn
GPe=globus pallidus externa. GRi=globus pallidus interna. STH=subthalamic

rucleus. SMe=substantia nigra pars compacta. SMr=substantia nigra pars
reticularis.
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Figure 2: Madel for basal- ganglia dysfunction in Parkinson’s disease
GPe=globus pallidus externa. GPi=globus pallidus intema. STN=subthalamic
nucleus. SMe=substantia nigra pars compacta. SMr=substantia nigra pars
reticularis. Thin arrows correspond to reduced release of neurotrmnsmitter.

Lancet 2005: 365:622-27
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La via esogena(forme acquisite)
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Fattori di rischio “esogeni” per PD

Tipo di influenza | Meccanismo Fonte
Fattori ambientali
Vita in zona rurale Fattore di rischio Esposizione a pesticidi | Neurology 1993:43;1693-1697
“Male lifestyle” Fattore di rischio Traumi, alcool Neurology 1993:43;1693-1697
Storia famigliare di PD Fattore di rischio Neurology 1993:43;1693-1697
Pregressa depressione Fattore di rischio Neurology 1993:43;1693-1697
Fattori alimentari
Calcio - Latte Nessuna - Neurology 2005;64:1047-1051
Folati-Vit.B6-VitB12 Protettivo (Solo la Attraverso una Neurology 2006;67:315-318.
Vvit.B6) riduzione dello stress
ossidativo mediato
dalla iperomocisteina
Ferro-manganese F. di rischio Aumentato stress Neurology 2003;60: 1766-1769
ossidativo
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Fattori di rischio “esogeni’ per PD
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Tipo di influenza

Meccanismo

Fonte

Tossine e inquinanti

Manganese F. di rischio Aumentato stress Neurology 2005;64: 442-447
ossidativo

Fumo Protettivo Dato epidemiologico Neurology 2005;64:442-447

Fumo passivo Protettivo Dato epidemiologico Neurology 2006;67:1791-180.

MPTP F. di rischio Tossico selettivo Neurology 1986: 36:250-258

Esposizione a solventi | Possibile f.d.r. Esposizione >30 aa Neurology 2003;61:716-717

Metabolismo

Adiposita(middle-life)

Fattore di rischio

Neurology 2002;59:1051-1057

BMI  (middle-life)

Fattore di rischio

Neurology 2007;68:2156-2157

Inflammazione

Atopia

Possibile f.d.r.

Neurology 2006;67:494-496

FANS

Protettivo possibile

Neurology 2006;67:494-496
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Risk of Parkinson disease in women

Effect of reproductive characteristics

Abstract—0bjective: To investigate the association between some fertile life characteristics and Parkinson disease (PD)
in women. Methods: Women affected by PD and control subjects were matehed one to one by age (+2 years). One hundred
thirty-one women with idiopathic PD and 131 matched control subjects were interviewed. Controls were randomly selected
from the resident list of the same municipality of residence of cases. All subjects had a Mini-Mental State Examination
score of =24, Cumulative length of pregnancies, age at menarche, age and type of menopause, and estrogen use hefore and
after menopause were investigated in cases and controls through a structured questionnaire. Models of matehed pair
univariate analysis and conditional logistic regression analyses were used to calculate adjusted odds ratio (OR), 95% (I,
and two-tailed p values for the investigated variables. Results: PD was significantly associated with a fertile life length
shorter than 36 years (OR 2,07, 95% CI 1.00 to 4.30) and a cumulative length of pregnancies longer than 30 months (OR
2.19; 95% CI 1.22 to 3.91). An inverse association between PD and surgical menopause (adjusted OR 0.30; 95% CI0.15 to
0.77) was also found. Conclusions: An association between factors reducing estrogen stimulation during life and PD was
found. Thege results support the hypothesis that endogenous estrogens play a role in the development of PD.

NEUROLOGY 2004:62:2010-2014
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Effect of reproductive factors and
postmenopausal hormone use on the
risk of Parkinson disease

Abstract—Objective: Parkinson disease (PD) 1s less common in women possibly because of hormonal or reproductive
influences. The objective of this study was to evaluate the associations of reproductive factors and postmenopausal
hormone use with the risk of PD among postmenopausal women. Methods: Incident cases (n = 178) and randomly selected
age-matched controls (n = 189) who were members of the Kaiser Permanente Medical Care Program (KPMCP) of
Northern California participated in the study conducted during the vears 1994 to 1995. Statistical analyses were carried
out using logistic regression. Results: The association of postmenopausal hormone use with PD risk depended on the type
of menopause. Among women with history of a hysterectomy with or without an oophorectomy, estrogen use alone was
associated with a 2.6-fold inereased risk (adjusted odds ratio (OR) 2.6, 95% CI: 1.1 to 6.1) and significant trends in the risk
of PD were observed with increasing duration of estrogen use, but disease risk was not influenced by recency of use. In
contrast, among women with natural menopause, no increased risk of PD was observed with hormone use (estrogen alone
or a combined estrogen-progestin regimen). Early age at final menstrual period (44 years or vounger) was associated with
reduction in risk (adjusted OR 0.5, 95% CI: 0.3 to 1.0). Age at menarche and parity were not associated with the risk of

PD. Conclusion: Postmenopausal use of estrogen alone may increase the risk of Parkinson disease (PD) among women
with a hvsterectomy. Among women with natural menopause for whom the usual treatment is combined estrogen-
progestin therapy, no increased risk of PD was observed.

NEUROLOGY 2005;65:383-390
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Increased risk of Parkinson’s disease
after depression

Abstract—Background: Depression has been linked to the occurrence of a number of somatic diseases, There are no data
for PD. Objective: To determine if depression is associated with a subsequent rigk for PD. Methods: A retrospective cohort
study design based In general practice was applied. All subjects diagnosed with depression between 1975 and 1990 were
included and matched with subjects with the same birth year who were never diagnosed with depression. Follow-up ended
at April 50, 2000. Hazard ratios (HR) and 95% CI were caleulated using Cox proportional hazards models adjusted for age,
sex, and socioeconomic status. Subgroups based on sex and age at diagnosis of depression were evaluated separately,

Results: Among the 1,358 depressed subjects, 19 developed PD, and among the 67,570 nondepressed subjects, 259
developed PD. The HR (95% CI) for depressed vs nondepressed subjects was 3.13 (1.95 to 5.01) in multivariable analysis.
Associations 1n subgroups were comparable with the overall association. Conclusion: A strong positive association was
found between depression and subsequent incidence of PD.

NEUROLOGY 2002:58:1501-1504
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The impact of depressive symptoms in
early Parkinson disease

ABSTRACT Background: Depressive disorders may affect up to 50% of patients with Parkinson
disease (PD) and are associated with increased disability and reduced quality of life. No previous
study has systematically examined the impact of depressive symptoms in early, untreated PD.
Methods: We administered the 15-item Geriatric Depression Scale (GDS-15) as part of two NIH-
sponsored phase |l clinical trials in PD, enrolling 413 early, untreated PD subjects. We used linear
mixed models to examine the relationship of depressive symptoms, measured by the GDS-15,
with motor function and activities of daily living (ADLs), as measured by the Unified PD Rating
Scale (UPDRS). A time-dependent Cox model was used to examine the effect of demographic and
clinical outcome measures as predictors of investigator-determined time to need for symptomatic
therapy for PD. Resules: A total of 114 (27 .6%) subjects screened positive for depression during
the average 14.6 months of follow-up. Forty percent of these subjects were neither treated with
antidepressants nor referred for further psychiatric evaluation. Depression, as assessed by the
GDS-15, was a significant predictor of more impairment in ADLs {(p = 0.0001) and increased
need for symptomatic therapy of PD (hazard ratioc = 1.86; 95% C| 1.29, 2.68). Conclusions:

Clinically important depressive symptoms are common in early Parkinson disease (PD), but are
often not treated. Depressive symptoms are an important contributor to disability and the deci-
sion to start symptomatic therapy for motor-related impairmentin early PD, highlighting the broad
importance of identifying and treating depression in this population. NEUROLOGY 2007;69:1-1
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Conclusioni:

GENETICA DEL PARKINSON.
QUALI LE IMPLICAZIONI PRE-CLINICHE?

Vincenzo Bonifati
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Sulla base di queste scoperte, soprattutto relative alle mutazioni nel gene LRRK2 e parkin, ci si aspetta un aumento della
richiesta di tests genetici per i pazienti con Parkinson, soprattutto a scopo di diagnosi precoce e diagnosi differenziale, ma anche
in qualche caso, a scopo predittivo (pre-sintomatico).

La reale utilita del test genetico per i suddetti scopi rimane ancora molto dibattuta, e solleva inoltre importanti questioni di tipo
etico. Non esistono ancora linee guida elaborate da parte delle competenti societa scientifiche e professionali in risposta alle piu
recenti scoperte genetiche.

La consulenza genetica dei pazienti con Parkinson e dei loro familiari € al momento molto impegnativa a causa della complessita
delle possibili cause e dei meccanismi della malattia, e delle limitazioni nelle nostre attuali conoscenze in materia.

Inoltre, fino a quando indicazioni prognostiche o trattamenti specifici non saranno individuati per i pazienti portatori di specifiche
mutazioni, il test genetico non potra recare sostanziali conseguenze pratiche per i pazienti, almeno non sul piano della condotta
terapeutica.

Al momento, sembra opportuno riservare il test genetico a scopo diagnostico o pre dittiv o a casi molto particolari, selezionati
da parte del neurologo sulla base della conoscenza dei possibili vantaggi e svantaggi di tale test.

Comunque, a causa delle importanti, potenziali implicazioni per la vita psicologica e sociale del paziente e dei suoi familiari, il test
genetico a scopo diagnostico e specialmente quello a scopo predittivo deve essere considerato esclusivamente nel contesto di un
team multidisciplinare di professionisti, tra cui neurologi, genetisti medici, e psicologi.
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Conclusioni:

Gli aspetti patogenetici della Malattia di Parkinson sono ancora da chiarire nella
loro completezza.

Il processo di tale “chiarificazione” assomiglia alla costruzione di un “puzzle senza
foto” e presenta notevoli difficolta.

Le scoperte genetiche sembrano aiutare tale processo per capire gli intimi
meccanismi molecolari e rappresentano un modello di studio.

Vi e ancora uno iato significativo fra la mole di scoperte a livello molecolare e le
possibili “traduzioni’ terapeutiche.



