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During the last years, several epidemiological evidence demonstrated that indi-
viduals with type-2 diabetes mellitus present a higher risk of developing Parkin-
son’s disease. It is also clear that individuals with both pathologies present a 
higher decline and faster progression of Parkinson’s disease. (1)

Parkinson’s disease is the second most common neurodegenerative disorder, 
characterized by several well-known motor impairments including tremor, diffi-
culty in initiating movement (bradikynesia) and loss of balance. It is probably 
less known that these patients also develop several non-motor issues such as 
loss of smell (which occurs several years prior diagnostic), severe depression, 
sleep disorders and cognitive deficits that may in fact evolve to dementia. Par-
kinson’s disease remains an incurable disease. However, there is a plethora of 
therapeutical options that are effective in the management of several symp-
toms. Their major issue is that they do not prevent neurodegeneration, there-
fore their efficacy significantly reduces with disease development, with severe 
impact in the well-being of the patients.

The major challenge in developing a therapy that prevents Parkinson’s disease progression is to identify the major causes 
of neurodegeneration. We know that the loss of dopamine production, mainly caused by the significant loss of dopaminer-
gic neurons, is responsible for the motor impairment outcomes. This is mainly due to the important role of this neurotrans-
mitter in specific regions of the brain that are responsible for motor control and coordination. It is also known that Parkin-
son’s disease patients accumulate protein aggregates in the brain, mainly composed by the protein α-synuclein. This 
phenomenon is accepted to drive to neuronal loss. In fact, mutations in the gene coding this protein are a known genetic 
cause of Parkinson’s disease. However, most Parkinson’s disease cases are sporadic, with only 5% of the patients presenting 
known genetic causes. It is therefore highly interesting and crucial to understand why type-2 diabetes mellitus patients are 
more vulnerable to develop Parkinson’s disease.
Both type-2 diabetes mellitus and Parkinson’s share several molecular changes. For example, insulin signaling, and glucose 
intolerance are present in both diseases. (2) Moreover, with ageing, several problems in the clearance and folding of proteins 
(process that facilitates and maintains a functional structure of proteins) occurs.
Hyperglycemia is one of the major characteristics of type-2 diabetes mellitus. In the process of glucose metabolism, to ob-
tain energy, several byproducts are formed. Methylgloxal is one of this off-pathway metabolites that can react with proteins 
in a process known as glycation. (3) In fact, higher protein glycation occurs in type-2 diabetes mellitus patients since they 
present higher glucose levels. Interestingly, in Parkinson’s disease a higher glycemic index is also present, which may result 
in higher protein glycation in the substantia nigra pars compacta, one of the most affected brain areas in Parkinson’s disease 
and where dopaminergic neurons are mainly localized. (4) Moreover, glycated proteins can be found next to α-synuclein 
aggregates, (5) suggesting that glycation may be involved in α-synuclein pathology. 
To understand if increased glycation may contribute for the degeneration of dopaminergic neurons, we challenged the 
brain of mice (preclinical models of Parkinson’s disease) with methylglyoxal and investigated if increased brain glycation 
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impacts neuronal survival and animal behavior. These experiments allowed to demonstrate that increased brain glycation 
induces the accumulation and aggregation of α-synuclein. Glycation also induces neurodegeneration and motor and 
non-motor changes that are typically present in Parkinson’s disease. Molecularly, it was possible to understand how the 
brain is responding to increased glycation, which allowed to identify novel therapeutic targets. (6,7) This is extremely impor-
tant as it will facilitate the development of novel therapies for Parkinson’s disease and strategies that can decrease the in-
creased vulnerability of type-2 diabetes mellitus patients to develop this neurodegenerative disease.
We are also investigating how other dysregulated pathways in type-2 diabetes mellitus can contribute for the development 
of Parkinson’s disease. One characteristic of this metabolic disease is the decrease of insulin-degrading enzyme levels and 
activity. Remarkably, this enzyme has potential to decrease the aggregation of α-synuclein. (8) Recent research from our lab-
oratory showed that insulin-degrading enzyme is also decreased in the brain of mice with pre-diabetes. Using cellular mod-
els, we also determined that this enzyme decreases α-synuclein toxicity. Altogether, we are following our hypothesis that an 
increase of insulin-degrading enzyme levels in the brain can protect neurons from α-synuclein-induced toxicity. If we prove 
our hypothesis, we will be one step closer for the development of a novel therapeutic avenue for Parkinson’s disease.
It was extremely important and a privilege to be awarded the Big Prize from the Portuguese Society of Diabetology (Socie-
dade Portuguesa de Diabetologia). It will allow us to investigate in preclinical models if the increase of this enzyme in the 
brain has therapeutic potential against α-synuclein neurotoxicity. It will also allow to determine if insulin-degrading en-
zyme is a blood biomarker for Parkinson’s disease and that allows to identify type-2 diabetes mellitus patients at higher risk 
of developing Parkinson’s disease. This translational project will bring together several research groups from CEDOC 
(Chronic diseases Research Center) at NOVA Medical School, from New University of Lisbon and clinical research groups at 
APDP-Portugal (Associação Protectora dos Diabéticos de Portugal).
In conclusion, we strongly believe that a bad management of type-2 diabetes mellitus may increase the risk of developing 
Parkinson’s disease. Taking into consideration that insulin-resistance and hyperglicemia are risk factors for Parkinson’s dis-
ease, strategies that improve glucose management, that prevent insulin-degrading enzyme dysfunction and that prevent 
glycation are promising therapeutic avenues to prevent the development of Parkinson’s disease in type-2 diabetes mellitus 
patients.
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