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SUMMARY

Barcelona was the setting for this year's International Conference on
Alzheimer’s and Parkinson’s Diseases (AD/PD), the 10" installment of
the biennial congress, held on March 9-13, 2011. Consistent with the
previous meeting in Prague, a great breadth and depth of new infor-
mation was provided on the diagnosis and treatment of Alzheimer's
disease, Parkinson'’s disease and related disorders. The oral and poster
sessions have been mined for data on the newest treatments that have
shown therapeutic potential in early investigations. Also highlighted
are presentations on new compounds for imaging in Alzheimer’s dis-
ease, as well as an oral session that provided greater context for the
ongoing search for understanding and conquering these diseases.

INTRODUCTION

A synopsis of the first symposium held at the congress, Challenges
and Potential Treatments in AD and PD, sets the stage for an
overview of new compounds in early development for imaging and
treating Alzheimer’s disease (AD), Parkinson’s disease (PD) and
amyotrophic lateral sclerosis (ALS).

"Why have we failed to find a cure for AD?"” asked Amos Korczyn in
the first talk, which highlighted conceptual obstacles hindering
these efforts (1). One problem is the search for a magic bullet, the
emphasis on many simple solutions for a complex problem. Simple
solutions are undermined by incorrect assumptions. The first of
these assumptions is that AD is easy to diagnose. AD is not a single
entity, but has multiple facets, and clinical diagnosis is frequently
inaccurate. A second assumption concerns pathology as the gold
standard for diagnosis, when pathology cannot diagnose dementia;

Correspondence: P. Cole. Thomson Reuters, Provenca 398, 08025 Barcelona, Spain.
E-mail: patrick.cole@thomsonreuters.com.

plagues and tangles can be seen in nondemented subjects and
plague load does not correlate with dementia severity, among other
limitations. That plaques and tangles occur in elderly individuals
without dementia points to a third incorrect assumption: AD is
defined by characteristic histological changes. The question remains
as to whether amyloid plaques, neurofibrillary tangles, synaptic loss,
cholinergic depletion or hippocampal degeneration are responsible
for cognitive decline. It is also incorrectly assumed that sporadic AD
follows the same pathological route as familial presenile AD. How [3-
amyloid (AB) is related to sporadic AD is uncertain; it appears unlike-
ly that AD is due to enhanced AB production, as it is inconsistent with
reduced cerebrospinal fluid AB concentrations. AD is associated with
AP deposits by definition, implying that the disease is caused by AB,
but AB deposition could just be an epiphenomenon in sporadic AD.

A further dubious assumption highlighted by Dr. Korczyn is that
transgenic animal models mimic the important steps in human neu-
rodegenerative processes. Animal models are limited by several fac-
tors, including the absence of consistent neuronal loss, the lack of an
inflammatory response, the lack of consistent tau deposition and the
absence of progressive cognitive impairment. Also incorrect is the
notion that a cure will result from eliminating the amyloid load in the
brain. Therapies targeting amyloid or tau are aimed at downstream
markers, which are not necessarily pathologically important. The
idea that AD is a homogeneous disease entity is also mistaken;
almost all dementias are mixed dementia. The differentiation of AD
and vascular dementia is impossible, as the two entities share risk
factors, phenomenology, evolution and therapy.

Dr. Korczyn concluded that curative therapy is unlikely, that preven-
tive therapy should start early and that therapy should be directed
against many targets simultaneously.

Fabrizio Stocchi reviewed new treatment strategies for PD, begin-
ning with the deficiencies of L-dopa, notably its short half-life and
the unreliable exposure after administration (2). IPX-066 (a combi-
nation of carbidopa and levodopa) represents an improvement in
levodopa delivery, with a longer half-life, and is headed for phase |lI
development. The dopaminergic agent pardoprunox hydrochloride
demonstrated efficacy in the MPTP marmoset model, with a dura-
tion of action longer than levodopa, and entered phase Il develop-
ment, but has been hindered by side effects. The compound has
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been evaluated in a pilot study as an add-on treatment to levodopa
therapy for treating dyskinesia. A treatment that may reach the mar-
ket this year is the dopamine uptake inhibitor and monoamine oxi-
dase type B (MAQ) B inhibitor safinamide mesilate as adjunctive
treatment with a dopamine agonist or levodopa. Nondopaminergic
therapies under investigation include the adenosine A,, receptor
antagonist preladenant, which is undergoing phase Ill evaluation in
early, de novo patients and in patients with fluctuations. Another
agent with the same mechanism of action, vipadenant, showed
promise in clinical studies but was discontinued.

Other mechanisms of action with potential for PD treatment include
NMDA receptor antagonism, represented by amantadine
hydrochloride, remacemide hydrochloride and riluzole (Rilutek®).
AMPA receptor antagonism is represented by talampanel, which
may reduce levodopa-induced dyskinesia and is in phase Il develop-
ment. Lastly, the metabotropic glutamate mGlu, receptor antago-
nist AFQ-056 has demonstrated antidyskinetic effects and is in
phase Il development for PD.

Anthony Schapira discussed the prodrome of PD, noting that the PD
process begins years before diagnosis (3). A variety of genetic muta-
tions have been linked to the risk for the disease, but multiple other
factors have been implicated in its pathogenesis, including environ-
mental factors, oxidative stress, mitochondrial dysfunction, intracel-
lular calcium homeostasis, excitotoxicity, inflammation, protein dys-
function, apoptosis and autophagy. How long is the presymptomatic
period of PD? Answers vary, with clinical clues suggesting 3-8 years,
pathological clues suggesting 7-8 years, imaging clues suggesting
7-8 years and genetic causes perhaps existing for decades.
Establishing risk for PD requires assessment of clinical features,
genetic mutations, imaging markers and biochemical markers. The
prodrome may not only help identify patients at risk, but therapeutic
targets as well, and attacking multiple targets is likely to be of
greater benefit than focusing on a single one.

Raymond Bartus followed with a description of the development of
CERE-120, which is intended to improve the control of motor symp-
toms in moderate to late stages of PD (4). Neurotrophic factors offer
the potential for repairing damaged neurons, restoring function and
protecting against continued degeneration and disease progression,
but their delivery has been problematic. CERE-120 is intended to
solve the delivery problems by employing an adeno-associated virus
type 2 vector to encode a modified human neurturin (NRTN) gene.
Efficacy has been seen with CERE-120 in rodent and monkey models
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of PD, as well as controlled protein expression, with an orderly dose
response. In addition, no side effects have been seen in rats and
monkeys followed for up to 1 year. Three clinical trials have been
completed and a revised double-blind phase Ilb study with sham
surgery control is ongoing. No safety issues have arisen in 60 sub-
jects treated thus far. In a previous double-blind trial with sham sur-
gery control, proof of concept was achieved (significant improve-
ment in Unified Parkinson’s Disease Rating Scale [UPDRS] motor off
scores), although efficacy through 12 months was insufficient for
FDA registration. The results provided the first evidence of a clinical
benefit for gene therapy in PD. Further evidence of CERE-120 proof
of concept was also derived from autopsy studies. Other studies
related to the dosing approach used for CERE-120 pointed to the
importance of administration to the substantia nigra. This appeared
to be without toxicity in rat studies. A revised phase I/Il protocol
including intraputaminal and intranigral administration was
devised, with two dose cohorts. No serious adverse events, surgical
complications, unexpected adverse events or weight loss were seen
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in the phase | portion. Dosing from the ongoing phase Il portion in
52 subjects given the high dose from phase | is to be completed in
the summer of 2011 and topline data are expected in the fourth
quarter of 2012.

The approach of treating or preventing AD by immunization target-
ing AB was discussed by Jean-Marc Orgogozo, focusing on CAD-106
(5). The first phase Il trial evaluating the approach assessed the
effects of AN-1792, with neuropathological findings of total plaque
removal providing proof of concept. Subacute meningoencephalitis
was observed in some immunized patients, however, and develop-
ment of the agent was discontinued. An active immunization vaccine
targeting AB protein is in development as part of a collaboration
between Lundbeck and Pharmexa; preclinical proof of concept
has been obtained. CAD-106 induces AB-specific antibodies without
stimulating AB-reactive T cells. The vaccine has been associated
with reduced amyloid burden in the brains of transgenic APP mice,
with larger effects seen with longer treatment and initiation at an
earlier age. Experiments in mice also indicated that CAD-106 does
not induce microhemorrhages. In rhesus monkeys, CAD-106 induced
monkey AB antibodies, protecting against the toxicity of A, . and
fibrillar AB,_,.

In the first-in-man study in elderly AD patients, CAD-106 was
administered at doses of 50 ng at weeks O, 6 and 18 or 150 pg at
weeks O, 2 and 6. There were no deaths and no differences in serious
adverse events between subjects treated with CAD-106 or placebo.
Most adverse events were mild. An AB IgG response was noted in 16
of 24 subjects in the 50-ng cohort and in 18 of 22 individuals in the
150-ng cohort, with double the level of AB-specific IgG antibodies
seen in the higher dose group. There were no cases of meningoen-
cephalitis. These doses are being investigated in two ongoing trials
evaluating two injection schedules in patients with mild AD.

The last presentation at the symposium, given by Alireza Atri, was an
assessment of the value of long-term observational patient cohort
(LTOC) studies of combination therapy (a cholinesterase inhibitor plus
memantine) for AD (6). Randomized, controlled trials are the gold
standard for determining the efficacy of anti-dementia interventions
for regulatory approval within the shortest time. Such trials reveal sig-
nals of drug benefit in a leveraged population and minimize adverse
effects. LTOC studies are pragmatic studies of clinical effectiveness,
last years, are conducted in a naturalistic patient care setting and have
a high external validity. They provide information on long-term clinical
trajectory and endpoints, and a long-term risk—benefit balance.

The approaches mark the difference between efficacy, determining
whether an intervention can work, and effectiveness, determining
whether it works in normal practice. Dr. Atri noted that long-term stud-
ies are necessary, as AD is a chronic and progressive disease, and
short-term studies are not suited to assess the real-world clinical and
economic impact of treatments. Practical and ethical constraints have
meant that few randomized, controlled trials are over a year in length.
In addition to longer durations and larger populations, the inclusion of
real patients in LTOC studies reveals the impact of comorbidities, con-
current medications and treatment adherence. LTOC studies are also
less expensive than randomized, controlled trials.

A review of published data indicates that LTOC studies in AD support
the short-term data from randomized, controlled trials, showing
that the cholinesterase inhibitor and memantine combination is
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superior to a cholinesterase inhibitor alone in reducing cognitive and
functional decline and in delaying the time to nursing home admis-
sion. Benefits increased over time.

LTOC studies are nevertheless limited by the lack of randomization,
selection factors associated with long-term drug exposure, which
may influence results, and by the fact that adjustment for baseline
variables may not fully control for potentially confounding factors. It
was concluded that randomized, controlled trials are indeed the
gold standard, but are a means and not an end. As they are limited
by ethical and practical considerations, they can be usefully aug-
mented by naturalistic LTOC studies providing pragmatic, long-term
data on treatment effects. LTOCs can also inform the design of ran-
domized, controlled studies. Finally, Dr. Atri called for the creation of
an international cooperative network to coordinate and pool similar
LTOC studies.

NEW IMAGING CANDIDATES

Noninvasive SPECT imaging could be used to detect pathological
changes in the brain signifying prodromal AD and to evaluate
responses to treatment. A suitable tracer is required, but some candi-
date tracers have been limited by short half-lives and production pro-
cedures limiting availability. For this reason, scientists at Daiichi
Sankyo and FUJIFILM RI Pharma synthesized ['?|]-labeled DRM-106,
1231-DRM-106, which binds AB. Studies were performed using 125I-
DRM-106 (123I, t,,=13.2 hours; 125l, t,,, = 59 days). In vitro binding
assessments showed dissociation constants for synthetic A, , fibrils
of 1.5 and 140 nmol/L for high- and low-affinity binding sites, respec-
tively. K, values for the high- and low-affinity binding sites for brain
homogenates from transgenic mice expressing mutant amyloid pre-
cursor protein (APP Tg2576) were 4.2 and 264 nmol/L, respectively.
For frontal cortex homogenates from one patient with AD K, values
were 4.3 and 101 nmol/L, respectively, for the high- and low-affinity
binding sites, and K values for homogenates from a second patient

1231-DRM-106
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were 2.8 and 109 nmol/L, respectively. Specific binding of 125I-DRM-
106 increased with the amount of AB in brain homogenates. In normal
rats, 1251-DRM-106 crossed the blood—-brain barrier and was rapidly
washed out. Amyloid plaques were also labeled via injection of
Tg2576 mice with 125I-DRM-106, and its accumulation correlated
with thioflavin-S and Congo red staining. The results indicated the
potential of 125I-DRM-106 as a candidate for noninvasive SPECT
imaging of amyloid plaque in the brain of AD patients (7). The agents
have been described in the patent literature (WO 2007063946; JP
2009007348).

Merck & Co.'s novel PET tracer ['8F]-MK-3328 exhibited a favorable
pharmacological profile in a recent study and is expected to be fur-
ther evaluated in clinical settings for the detection of AR plaques in
the brain of patients with AD. Cortical tissues from three subjects
with AD and three age-matched healthy individuals were used in in
vitro binding and autoradiographic analyses with ['®F]-MK-3328. The
agent bound to AB plaques with K, and B __ values of 17 and 1600
nM, respectively. Autoradiographic data demonstrated punctate
binding of the compound on AB plaques in brain slices obtained
from the frontal cortex of patients with AD. This binding was not dis-
placed significantly by the MAO-B (flavin-containing) inhibitor laza-
bemide. Evaluation of the biodistribution and dosimetry of ['8F]-MK-
3328 following delivery of the tracer (at approximately 145 MBq) in
healthy volunteers revealed a favorable effective dose of 18.2
mSv/MBq. The agent displayed distribution volume ratio values that
were comparable with those obtained with florbetapir, florbetaben
and Pittsburgh compound B (["C]-PIB) (8).

NEW TREATMENT CANDIDATES
Alzheimer's disease

Noscira researchers have screened marine natural products in an
attempt to identify compounds with neuroprotective activity. Among
molecules isolated from Streptomyces species demonstrating
antioxidant activity, NPM-01 was selected as the prototype and pro-
tected neuroblastoma cells from H,O,-induced death with an EC,,
of 19 nM. A time- and concentration-dependent reduction in AB,,
secretion was also observed with NPM-01in an APP751-transfected
cell line. This correlated with an increase in soluble sAPPa, suggest-
ing that the effect is mediated by activation of a.-secretase. An active
medicinal chemistry program developed to improve the properties
of the chemical series yielded over 250 compounds. For the most
potent compounds, EC. values for increase in SAPPa, ranged from

['8F]-MK-3328
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40 nM to 300 nM and maximum effects on sAPPa (amount over
100% basal level) ranged from 140% to 360%. The data are current-
ly being evaluated in order to synthesize compounds with good
potency and efficiency for the treatment and/or prevention of oxida-
tive stress-induced disorders, particularly neurodegenerative dis-
eases such as AD (9).

Although its function in the brain is unknown, the Klotho protein has
been linked to several processes related to aging in animal studies.
Decreased Klotho expression has been identified in the brain of aged
animals and in mouse models of AD. Klotho was found to induce
maturation in primary oligodendrocyte precursor cells and the brains
of Klotho knockout mice displayed decreased myelin protein expres-
sion. These and other findings led investigators at Beth Israel
Deaconess Medical Center, Boston University School of Medicine,
Harvard Medical School and the University of Texas at Dallas to the
hypothesis that Klotho has a neuroprotective function, and its age-
dependent reduction can lead to neurodegeneration. Upregulation of
Klotho expression or secretion may therefore be beneficial. On this
basis, high-throughput screening using a Klotho promoter-driven
luciferase system was undertaken to identify compounds that
increase Klotho expression. The lead compounds with the greatest
potency were LDN-0187608 (EC_, = 0.05 uM) and LDN-0192753
(EC,, = 0.02 uM). Further investigation will be directed towards
determining if these or related compounds can ameliorate the
hypothesized effects of decreased Klotho on myelin repair. Such
activity may be useful in treating not only AD, but also other neurode-
generative diseases, such as multiple sclerosis (10).

Roche disclosed the development of novel compounds that act as
modulators rather than inhibitors of the activity of y-secretase for the
treatment of AD. The agents act by shifting the formation of toxic
AB, to shorter nontoxic AB fragments and are expected to over-
come the toxicity in the thymus, gut and spleen seen with y-secre-
tase inhibitors. Structure-activity relationship optimization of a lead
compound belonging to the aminothiazole class led to the identifi-
cation of compounds [I] and [Il], which acted as potent modulators
of the activity of y-secretase, with respective I1C.; values of 127 and
30 nM against AB,,, in rat primary neurons. Pharmacokinetic analy-
sis in rats revealed half-lives of 2.5 and 2.6 hours and oral bioavail-
abilities of 64% and 25%, respectively, for [I] and [II] (11). Compounds
[I] and [ll] have been described in the patent literature (WO
2008138753 and WO 2009087127, respectively).
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The Laboratory for Experimental Alzheimer Drugs (LEAD) at
Harvard Medical School and Brigham & Women's Hospital has
sought y-secretase inhibitors that do not affect Notch signaling in
the hope of discovering compounds for the treatment of AD that
lower AP production without Notch-related adverse effects.
Evaluation of over 1,000 novel compounds resulted in the identifica-
tion of Notch-sparing molecules that selectively block AB produc-
tion. A preliminary compound, AD-749, showed cellular IC,, values
of 89 nM for AB,,., 88 nM for AB,,, and 34.3 uM for Notch
(Notch:ABw_42 ratio = 386). The agent was also characterized by a
brain:plasma ratio of 0.4, a half-life of 2 hours and an oral bioavail-
ability of 45%; it was nontoxic, displayed excellent solubility and had
a reasonable molecular weight. When administered to female
hAPP(751)SL transgenic mice for 7 days, AB levels were reduced in
the hippocampus (10-38% and 33-54%, respectively, at 50 and 100
mg/kg p.o.) and cortex (6-33% at 50 mg/kg p.o.), but not in cere-
brospinal fluid, and there were no observable side effects. Next-gen-
eration compounds have been identified, including AD-861 (cellular
AB,_,>1Co, =4 nM; Notch IC, ) = 2.4 uM; Notch:AB, , ratio = 370) and
AD-1038 (cellular AB, 5 1C, = 2 nM; Notch IC,, = 1.6 uM; Notch:
AB,_,, = ratio 800) (12).

Preclinical data on the ability of two of AstraZeneca’s inhibitors of -
secretase 1 (B-site amyloid precursor protein cleaving enzyme 1) to
inhibit AB production were detailed at the meeting. In SH-SY5Y
cells, AZ-13 reduced secreted soluble APPB in a concentration-
dependent manner, with an IC, of 172 nM. In SH-SY5Y cells overex-
pressing wild-type isoform APP695 (APP695wt), incubation with
AZ-13 resulted in a concentration-dependent reduction of secreted
APPB ., with an IC., of 5 nM. Concentration-dependent reductions
in secreted AR, were also seen in primary murine cortical neurons
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treated overnight with AZ-13, with an IC50 of 34 nM. In addition, con-
centration-dependent decreases in soluble APPB and AP were
observed in brain and plasma in C57BL/6 mice given a single oral
dose of AZ-13 (13). AZ-13 has been described in the patent literature
(WO 20110024009).

In guinea pigs, oral gavage with AZ-78 was associated with concen-
tration-dependent reductions in plasma and brain APPB,, and
APPB ., with good brain penetration of the compound observed.
Maximum reductions in plasma AB (70-80%) occurred after 3 hours,
while maximum reduction of brain A (40-50%) was noted after 1.5
hours. A concentration- and time-dependent decrease of AB in cere-
brospinal fluid was also seen in guinea pigs, with the effect in cere-
brospinal fluid slightly delayed compared to that in the brain (14).

AZ-13 and AZ-78 also demonstrated selectivity for human -secre-
tase 1over human B-secretase 2 and human cathepsin D in TR-FRET
assays, as well as good permeability in human Caco-2 cells (15).

To generate novel compounds targeting the advanced glycosylation
end product-specific receptor (RAGE, AGER) for the treatment of
AD, Medifron researchers, in collaboration with the Seoul National
University, analyzed the pharmacophores of patented compounds
and established a pharmacophoric model. Based on the model, 700
compounds were designed, synthesized and evaluated in in vitro
assays (luciferase reporter assay, artificial blood—brain barrier assay)
for RAGE antagonism. Promising compounds were then assessed
for efficacy in double transgenic mice (APPswe/PS1Ed9). These tests
led to the selection of a lead compound, CKH-66, for further evalu-
ation. Oral administration of CKH-66 for 4 weeks to transgenic mice
was associated with significant reductions in AB in the brain and
Congo red staining of hippocampal slices revealed reduced plaque
burden; recovery was also seen in Y-maze and fear conditioning
memory tests (16).

The y-secretase inhibitor MRK-560 has demonstrated efficacy and
tolerability in vivo, unlike many other y-secretase inhibitors, which
display mechanism-based toxicity due to disturbed Notch signaling.
Studies conducted by scientists from AstraZeneca, the Karolinska
Institutet and Flanders Interuniversity for Biotechnology have shown
that this may be due to the fact that MRK-560 displays a preference
for y-secretases containing presenilin-1 (PS-1) over those containing
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presenilin-2 (PS-2). MRK-560 displayed greater potency in inhibit-
ing AB formation and Notch intracellular domain (NICD) formation
in HEK 293 cells overexpressing PS-1 than in cells overexpressing
PS-2. Binding studies in membranes prepared from both types of
cells showed that MRK-560 was more efficient in displacing the
competing y-secretase inhibitor [*H]-DBZ in cells overexpressing
PS-1; [*H]-DBZ displacement was partial, suggesting a different
binding interaction of the compounds with y-secretase (17).

When MRK-560 was administered to wild-type and PSZ2 knockout
mice once daily for 4 days, the two groups of animals displayed sim-
ilar levels of exposure and AB reductions in brain and plasma.
However, PS2 knockout mice displayed goblet cell metaplasia, thy-
mus atrophy and depletion of the splenic marginal zone, while the
agent was well tolerated in wild-type mice. In addition, greater inhi-
bition of Notch signaling was seen in jejuna of PS2 knockout mice
than in wild-type mice. By displaying a preference for y-secretase
containing PS-1, MRK-560 may be effective without affecting essen-
tial PS-2-mediated y-secretase signaling in the periphery (18).

Researchers from Iran University of Medical Sciences presented pre-
clinical results suggesting that carnosic acid may protect against
neurodegeneration in AD. Vehicle or carnosic acid was administered
to rats at 10 mg/kg i.p. 1 hour before bilateral intrahippocampal injec-
tion of AR protein (4 uL of a solution of 1.5 nmol/uL) or sham opera-

Carnosic acid
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tion at 3-4 hours after the operation (carnosic acid 3 mg/kg i.p.) and
each afternoon for 12 days. Pretreatment with 10 mg/kg i.p. carnosic
acid led to decreased cell death and reduced levels of caspase-3
-positive neurons in the CA1 region of the hippocampus in lesioned
rats compared with the levels in vehicle-treated lesioned rats (19).

NeuroPhage’s NPT-001, a filamentous bacteriophage M13 which
binds to AB, has been shown to disaggregate AB plaque in vitro and
to reduce AB plaque in four different APP-overexpressing transgenic
mouse models. The duration of such effects and whether they are
associated with functional improvement were assessed in 19-month-
old female Tg2576 mice receiving bilateral intrahippocampal injec-
tions of NPT-001. Dense core AB plaque was significantly reduced at
1, 2 and 3 weeks after injection with NPT-00T compared to vehicle
treatment, while diffuse AR plague was reduced significantly at week
2. AB plaque was also reduced with NPT-00T in the cortex.
Synaptophysin staining was decreased in vehicle-treated transgenic
mice compared to wild-type mice, but was significantly increased at
week 2 in hippocampus and cortex in transgenic mice treated with
NPT-001. Evaluation of locomotor activity revealed a decrease in
hyperactivity in transgenic mice administered NPT-001, while a Y-
maze test revealed a trend towards an improvement in spatial work-
ing memory. There were no adverse effects observed with NPT-001
treatment. A phase | study is being planned in patients with AD,
which will include an amyloid imaging agent to provide evidence of
treatment activity (20).

Parkinson’s disease

Screening of a library of 400 chemically diverse compounds at the
Spanish Consejo Superior de Investigaciones Cientificas (CSIC) led
to the identification of SC-001, a glycogen synthase kinase-3 (GSK-
3) inhibitor that may hold potential as a therapeutic candidate for
the treatment of PD. In in vitro enzymatic assays, SC-001 inhibited
the activity of GSK-3 with an IC., of 3.38 uM. At 10 uM, it signifi-
cantly protected SH-SY5Y cells from 6-hydroxydopamine (6-
OHDA)-induced death and exhibited neuroprotective and antiin-
flammatory effects in neuronal HT22 cells treated with 100 uM
glutamate and in glial cell cultures challenged with 10 ng/mL
lipopolysaccharide (LPS), respectively. In vivo injection of SC-001

SC-001
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(15 nmol) into the substantia nigra pars compacta of adult rats
challenged with LPS (10 pg) was associated with a reduction in the
susceptibility of neurons to LPS-induced toxicity (21).

Investigators from Ludwig-Maximilians-Universitat and Max-
Planck-Gesellschaft described the results of a screening effort to
identify compounds capable of inhibiting protein aggregation with
potential for the treatment of PD. Primary screening using scanning
for intensely fluorescent targets (SIFT) and cell culture assays led to
the identification of ANLE-138b, which inhibited the disease-associ-
ated form of prion protein, PrPSc, by 84% at 0.2 uM in cell culture.
In prion-infected mice, ANLE-138b administered orally reduced
PrPSc accumulation by 57-108%, reduced neuronal cell death and
prolonged survival. Assessment of pharmacokinetics in mice
revealed good blood-brain barrier penetration (serum:brain ratio of
1:3) following administration of 1 mg i.p. and 1 or 5 mg p.o., as well
as excellent oral bioavailability. In the MPTP model of PD, ANLE-
138b inhibited dopaminergic cell death in the substantia nigra at 5
mg/day p.o., while in a-synuclein transgenic mice, the compound
reduced a-synuclein deposition in the brainstem, improved rotarod
performance and prolonged survival. No toxicity was observed at the
doses used. The findings indicate promise for the treatment of neu-
rodegenerative disorders (22). ANLE-138b has been described in the
patent literature (WO 2010000372).

Amyotrophic lateral sclerosis

Varinel's multifunctional neuroprotective iron-chelating agent M-30
(VAR-10300) is being investigated for its beneficial activity in treat-
ing AD. A team of investigators has also reported its potential for the
treatment of ALS. M-30 was developed at the Technion Israel
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Institute of Technology in collaboration with the Weizmann Institute
of Science, and displays a unique combination of pharmacological
activities, including selective iron chelation, selective irreversible
inhibition of MAO-A and -B, neurotrophic properties and antiapop-
totic properties.

In the motor neuron-like cell line NSC-34, exposure to M-30 was
associated with increased transferrin receptor protein (TfR) expres-
sion, increased expression of neuromodulin (growth-associated pro-
tein 43, GAP-43) and increased NSC-34 cell differentiation, as well
as increased protein kinase C (PKC) and mitogen-activated protein
kinase (MAPK, ERK-1/2). The neuritogenic effects of the agent were
reduced by inhibitors of PKC and MAPK/ERK in NSC-34 cells. M-30
also upregulated the expression of hypoxia-inducible factor 1-a
(HIF-1-o) and HIF-regulated genes, including ENOI, VEGF and
BDNF. In the SOD1-G93A transgenic mouse model of ALS, M-30
1 mg/kg 4 times weekly significantly improved survival (from 124 to
134 days), improved motor deficits and delayed the onset of motor
dysfunction. Furthermore, the compound reduced iron accumula-
tion in the spinal cord in the SOD1-G93A model, while increasing
motor neuron survival and attenuating astrocyte activation in the
lumbar spinal cord (23).

DISCLOSURES

The author states no conflicts of interest.

REFERENCES

1. Korczyn, A.D. Why have we failed to find a cure for AD? 10" Int Conf
Alzheimer Parkinson Dis (AD/PD) (March 9-13, Barcelona) 2011, Abst 1770.

2. Stocchi, F. New players in the treatment of Parkinson’s disease. 10™" Int
Conf Alzheimer Parkinson Dis (AD/PD) (March 9-13, Barcelona) 2011,
Abst 1588.

3. Schapira, A.H.V. Molecular and clinical prodrome of Parkinson’s disease:
Implications for treatment. 10t Int Conf Alzheimer Parkinson Dis (AD/PD)
(March 9-13, Barcelona) 2011, Abst 1212.

4. Bartus, R.T.,, Brown, L., Wilson, A., Kruegel, B., Siffert, J., Johnson, E. Jr,
Kordower, J.H., Herzog, C.D. Delivery of AAV2-NRTN into substantia nigra
Is safe, effective, and supports nigral targeting of Cere-120 in Parkinson’s
disease. 10t Int Conf Alzheimer Parkinson Dis (AD/PD) (March 9-13,
Barcelona) 2011, Abst 1345.

5. Orgogozo, J.-M., Graf, A., Staufenbiel, M., Andreasen, N., Winblad, B.
Active immunization against amyloid: ART-6/ QR (CADIO6) removes f3-
amyloid from the brain, does not induce Af3-reactive T-cells and is well tol-
erated in a first-in-man study in AD. 10" Int Conf Alzheimer Parkinson Dis
(AD/PD) (March 9-13, Barcelona) 2011, Abst 185.

6. Atri, A., Rountree, S., Lopez, O., Doody, R. Validity, significance, strengths,
limitations, and evidentiary value of real-world clinical data for combina-
tion therapy in Alzheimer’s disease: Comparison of efficacy & effectiveness
studies. 10" Int Conf Alzheimer Parkinson Dis (AD/PD) (March 9-13,
Barcelona) 2071, Abst 1378.

. Bando, K., Kitano, M., Fujimoto, O. et al. A novel single photon emission
tomography (SPECT) imaging agent with selective binding to human beta
amyloid: In vitro and in vivo studies. 10" Int Conf Alzheimer Parkinson Dis
(AD/PD) (March 9-13, Barcelona) 2011, Abst 621.

8. Sur, C., Hostetler, E., Reynders, T. et al. Pharmacological characterization
and development of the amyloid pet tracer [18F]MK-3328. 10™ Int Conf
Alzheimer Parkinson Dis (AD/PD) (March 9-13, Barcelona) 2011, Abst 1238.

~N

498

2.

14.

15.

6.

19.

20.

21

22.

23.

P. Cole

. del Monte, M., Delgado, E., de Austria, C., Gracia-Palomero, E.,

Hernandez-Juan, F., Sanchez-Quesada, J., Medina, M. NPMQI, a marine
natural product, and its derivatives as a-secretase activators. 10™ Int Conf
Alzheimer Parkinson Dis (AD/PD) (March 9-13, Barcelona) 2011, Abst 692.

. Abraham, C.R., King, G., Glicksman, M., Sloane, J.A., Kuro-o, M., Chen, C.-

D. Klotho enhancers as novel neuroprotective therapeutics for Alzheimer's
disease and white matter degeneration. 10" Int Conf Alzheimer Parkinson
Dis (AD/PD) (March 9-13, Barcelona) 2011, Abst 1754.

. Luebbers, T., Jolidon, S., Flohr, A. et al. Development of selective gamma-

secretase modulators for the potential treatment of AD. 10™ Int Conf
Alzheimer Parkinson Dis (AD/PD) (March 9-13, Barcelona) 2011, Abst 1825.

Augelli-Szafran, C.E., Gu, Y., Lu, D. et al. Gamma-secretase as a target for
Alzheimer disease therapy: Will we succeed? 10" Int Conf Alzheimer
Parkinson Dis (AD/PD) (March 9-13, Barcelona) 2011, Abst 1011.

. Gustavsson, S., Eketjall, S., Georgievska, B. et al. Reduction of Beta amy-

loid production in vitro and in vivo by novel small molecule BACE]
inhibitors. 10" Int Conf Alzheimer Parkinson Dis (AD/PD) (March 9-13,
Barcelona) 2011, Abst 976.

Eketjall, S., Gustavsson, S., Janson, J. et al. Inhibitors of BACE] reduce
Beta amyloid production in guinea pigs: Dose-dependent effects in cere-
brospinal fluid and brain. 10" Int Conf Alzheimer Parkinson Dis (AD/PD)
(March 9-13, Barcelona) 2011, Abst 962.

Falting, J., Gustavsson, S., Georgievska, B. et al. BACET inhibitors for the
treatment of Alzheimer’s disease. 101" Int Conf Alzheimer Parkinson Dis
(AD/PD) (March 9-13, Barcelona) 2011, Abst 314.

Kim, Y.H., Seo, Y.-C., Mook, S., Mook-Jung, |., Lee, J. Development of RAGE
antagonists as anti-alzheimer drug. 10" Int Conf Alzheimer Parkinson Dis
(AD/PD) (March 9-13, Barcelona) 2011, Abst 914.

. Tamburini, S.P,, Borgegard, T., Jureus, A. et al. The sulfonamide inhibitor

MRK-560 displays a preference for PST mediated processing of both APP
and Notch in vitro. 10t Int Conf Alzheimer Parkinson Dis (AD/PD) (March
9-13, Barcelona) 2011, Abst 1082.

. Lundkvist, J., Gustafsson, S., Nilsson, C. et al. Presenilin 1 (PS1) selective

gamma-secretase inhibitors; efficacy and tolerability in PS2 deficient and
wild type mice. 101 Int Conf Alzheimer Parkinson Dis (AD/PD) (March 9-
13, Barcelona) 2011, Abst 1644.

Azad, N., Rasoolijazi, H., Joghataei, M.T., Soleiman, S. Neuroprotective
effect of carnosic acid in experimental model of Alzheimer’s disease in rat.
10" Int Conf Alzheimer Parkinson Dis (AD/PD) (March 9-13, Barcelona)
2011, Abst 119.

Cannon, K.S., Rockenstein, E., Azar, M.R., Fisher, R., Masliah, E.
Neurophage’s NptOOT reduces amyloid plaque load, increases synapto-
physin and improves functional endpoints in a mouse model of Alzheimer’s
disease. 10" Int Conf Alzheimer Parkinson Dis (AD/PD) (March 9-13,
Barcelona) 2011, Abst 1614.

Susin, C., Morales-Garcia, J.A., Perez, D.I, Conde, S., Gil, C., Perez-
Castillo, A.M., Martinez, A. GSK-3 inhibitors as new leads for Parkinson’s
disease pharmacotherapy. 10" Int Conf Alzheimer Parkinson Dis (AD/PD)
(March 9-13, Barcelona) 2011, Abst 681.

Giese, A., Wagner, J., Ryazanov, S. et al. Causal therapy of prion and
Parkinson’s disease with anle138b, a novel protein aggregation inhibitor.
10" Int Conf Alzheimer Parkinson Dis (AD/PD) (March 9-13, Barcelona)
201, Abst 1177.

Weinreb, O., Kupershmidt, L., Amit, T, Mandl, S., Wang, Q., Le, W.,
Youdim, M.B. Neuroprotective challenges associated with the novel
pluripotential iron chelating drug, M30 in motor neuron-like cells and
G93A-S0ODI transgenic mouse model of amyotrophic lateral sclerosis. 10"
Int Conf Alzheimer Parkinson Dis (AD/PD) (March 9-13, Barcelona) 2011,
Abst 32.

THOMSON REUTERS - Drugs of the Future 2011, 36(6)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


