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The oligomer modulator anle138b inhibits disease progression
in a Parkinson mouse model even with treatment started
after disease onset
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Parkinson’s disease (PD) is characterized by the deposition
of aggregated alpha-synuclein (aSyn). Recent evidence suggests that oligomers formed in the aggregation process constitute the main toxic species causing neurodegeneration.
Recently, we reported that the oligomer modulator “anle138b”
[3-(1,3-benzodioxol-5-yl)-5-(3-bromophenyl)-1H-pyrazole] is
capable of prolonging the survival of prion-infected mice and
of various animal models of PD [5]. Anle138b blocked formation and accumulation of aSyn oligomers in the brain, reduced
disease-associated motor deficits, and led to prolonged disease-free survival [5]. These findings support the following
hypotheses: (i) oligomers formed in the aggregation process
of disease-specific proteins, such as prion protein in prion diseases or aSyn in synucleinopathies, constitute the main toxic
species involved in neuronal cell death [1–3] and (ii) these oligomers are a suitable target for disease modification [5].
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While we could show that anle138b is capable of prolonging the survival of prion-infected mice even after onset of
symptoms, it had remained unclear whether anle138b is also
effective in animal models of PD when treatment is started
secondary to clinical disease onset. The effect of a compound
after onset of symptoms is an important prerequisite for its
use as a disease-modifying therapy in humans, because clinicians rely on symptoms to establish a diagnosis. Even if
early diagnosis from pre-locomotor symptoms such as olfaction problems or aSyn deposits in the gut in combination with
imaging or other biomarkers is expected to be available in
the future, which would allow earlier initiation of neuroprotective treatment, not all patients may be identified with such
a diagnosis. In order to evaluate a potential use of anle138b
as a disease-modifying PD therapy, we set out to test the
effect of treatment with anle138b after onset of symptoms
in a transgenic PD model based on neuronal expression of
human A30P-aSyn [4]. Onset of symptoms in the A30P-aSyn
mouse model was described by us in the initial publication
[5]. In brief, we observed a prodromal disease phase beginning at about 300 days of life with fluctuations in rotarod performance and, beginning at around 350 days of life, a failure to gain body weight [5]. Thus, in the current experiment
oral treatment with anle138b was started from the 50th week
of life, the time point at which these two clinical signs were
present in the previous experiment. The dose of anle138b
remained unchanged. Hence, mice received 5 mg anle138b
dissolved in 10 μl DMSO mixed with 200 μl peanut butter
two times per day. In parallel, a group of transgenic mice was
placebo-treated with 10 μl DMSO mixed with 200 μl peanut butter twice daily. Disease progression was monitored
by measurements of rotarod performance. As in the previous
publication, onset of terminal disease (“disease free survival”)
was defined by a decrease in motor performance below
mean − 3 SD of the wild-type control mice [5].
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Fig. 1  a Disease-free survival data of a transgenic PD mouse model
based on neuronal expression of human A30P-aSyn treated from week
50 with anle138b compared to placebo. Log-rank analysis revealed a
significantly prolonged survival of anle138b-treated A30P-hum-aSyn

transgenic mice compared to placebo-treated mice (p = 0.005). b Mice
stop gaining weight at approximately 50 weeks of age, which represents
one of the early clinical signs in this mouse model [5]. Body weight was
normalized relative to the mean body weight of weeks 42–46

First, we analyzed whether the disease progression in the
current experiment was comparable to the published data. A
comparative analysis by means of a log-rank test of the survival
data of the placebo groups of the previous [5] and the current
experiment did not show any significant differences between
the groups (p = 0.49). This is of importance as, in the current
experiment with late onset of treatment, only female mice were
included to improve uniformity of both experimental groups.
As no differences between the experiments were observed, data
from female mice in the first experiment (n = 6) were included
in the data of control mice from the current experiment (n = 10).
The effect of anle138b was determined by comparative analysis of the survival data of the placebo and the treatment groups
(Fig. 1). The log-rank test showed that treatment with anle138b
(n = 10) beginning at an age of 50 weeks (~350 days) significantly prolonged disease-free survival of the treated transgenic
mice (p = 0.005). In detail, treatment with anle138b started in
week 50 prolonged mean disease-free survival by 59 days (536
vs 477 days). Median survival was prolonged by 57 days. The
hazard ratio changed by 0.28 (95 % CI 0.12–0.69). Finally, we
compared this treatment effect to the effect of early treatment
with anle138b beginning in week 8. In the early treatment
experiment, mean survival was prolonged by 66 days (557 vs
491 days) [5]. This analysis indicates that early treatment with
anle138b seems only marginally more effective than late treatment. The effect size of the treatment in both experiments was
comparable and the log-rank test did not show any significant
difference between both groups (p = 0.35).
All in all, these data show that treatment with the oligomer modulator anle138b started in the symptomatic disease phase at 50 weeks of life has a significant effect on
survival until onset of terminal disease. This is a key prerequisite for disease modification and thus holds promise
for a disease-modifying effect of anle138b in PD patients.
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