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A people’s research

The place of .R.C.C.S. Neuromed among the best health and research in-
stitutions in neurodegenerative diseases, and more

hanks to the trust of the many citizens who choose |.R.C.C.S. Neuromed for

their “5 per mille” (a voluntary contribution in tax return), the Institute made

important contributions to the fight against chronic and degenerative dis-
eases, with particular attention to nervous system’s ones.

In past years, in particular, the funds have been used to explore new avenues against
pathologies with a dramatic impact, both for patients and for society. Here are some
examples:

Regarding stroke, researchers and clinicians in the Department of Epidemiology and
Prevention have been able to identify new risk assessment strategies. At the same
time, Department of Neurology has been deepening innovative methods for the re-
habilitation of affected patients.

The relationship between heart and brain is at the basis of the research conducted
by the Department of Angio-cardio-neurology. Researchers, in this case, are fo-
cused on the relationship between hypertension and vascular cognitive decline.

The numerous aspects of multiple sclerosis have been investigated by the Depart-
ment of Neurology as part of the “5 per mille” funding, from the action of lympho-
cytes, involved also in other neurodegenerative diseases to the role played by
Epstein-Barr virus.

Thoroughly exploring, by innovative methods, the harmful effects of smoking on
blood vessels. This is the goal of the research carried out by the Vascular Patho-
physiology Laboratory as part of the “5 per mille” Neuromed program.

The Neurobiology and Movement Disorders Unit is committed to the experimental
exploration of the relationship between epileptic seizures and specific neuron re-
ceptors in selected brain areas.

The “5 per mille” funds contributed to the research of the Neuropharmacology Unit
in two very important fields: on the one hand, the role that particular receptors
(MGLU) have in determining the onset and evolution of neurological and psychiatric
pathologies, on the other hand, the role of stress and environmental factors in the
development of a particular population of nerve cells, the interneurons.

Environmental pollution is becoming increasingly crucial to our health. It is here
that Department of Epidemiology and Prevention, thanks to the “5 per mille” pro-
gram, is carrying out research on atmospheric microparticulate.

All this, and much more, is the basis of researchers’ and clinicians’ daily work. At the
basis of this commitment is the desire to offer the best treatments, tailored on the
characteristics of the individual person, thanks to the so-called ‘translational re-
search’ that goes from the laboratory to the patient's bed and vice versa. @
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Thenew hlplane -

angiograph /

system

A state of the art instrument for better accuracy

and precision

he new Biplane angiograph
system at Neuromed is a new
feature in the fundamental
framework of a steady attention to
technological innovation.

The latest generation device, replacing
the previous angiograph already in use
at the Pozzilli Institute, improves and
innovates endovascular approach. Bi-
plane technology, as with conventional
angiography, uses a contrast medium
in order to make vessels visible on X-
rays, allowing endovascular and neu-
rovascular surgery. But there is a big
difference: three-dimensionality. The
biplane technology, thanks to an ad-
vanced software, provides three-di-
mensional images of vessels. In this
way it is possible to introduce

catheters into the peripheral blood
vessels, “navigating” them until they
reach the site of the intervention,
where surgeons and interventional ra-
diologists can operate in a minimally
invasive way, for example to remove a
vascular occlusion or repair an
aneurysm.

"This new equipment - says engineer
Fabio Sebastiano, Managing director
of Research and Operative Director at
Neuromed - fits into our strong atti-
tude toward continuous technological
innovation. We wanted to renew the
endovascular and interventional radio-
logical instrumentation available for
our patients. The three-dimensional
environment offered by this angio-



graph has a strong integration with in-
novative software and mathematical
algorithms. This allows us to push ac-
curacy even further, accurately local-
izing the sites where an intervention is
necessary, with a further reduction of
the possibility of errors. Moreover, the
new angiograph allows the execution
of CT-like (computed tomography, ed)
examinations directly in the angiogra-
phy room. In this way, for example, a
timely diagnosis of complications can
be obtained. Overall, we are talking
about a state-of-the-art technology,
allowing us to enhance diagnostic and
interventional activities, with particular
reference to the treatment of cere-
brovascular pathology, as well as vas-
cular pathologies "

11 (“."‘_‘_' l! I - 4
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And the benefits are not limited to
greater accuracy and speed, but they
also extend to the patient's overall
well-being. "The greater efficiency -
continues Sebastiano - leads to a net
reduction in procedure times, with less
stress for the patient and, most of all, a
substantial reduction in the amount of
radiation he is subjected to". i

Engineer Fabio
Sebastiano
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A new piece
for clinical and

neurovascula

research

he possibilities offered by the
new biplane angiograph in the
field of neurovascular inter-
vention extend in three directions, re-
flecting the very soul of Neuromed:
clinic, research and teaching

"Neurovascular interventional radiol-
ogy - says Dr. Salvatore Mangiafico,
Neuromed Neurovascular Intervention
Consultant - is an important field be-
cause it offers minimally invasive solu-
tions for a number of nervous system’s
vascular  pathologies, such as
aneurysms, arterial malformations,
cerebral veins (so-called angiomas),
cerebral dural fistulas, intracranial vas-
cular stenosis and vascular malforma-
tions of the medulla. This new device
is placed at the highest levels in the
[talian landscape. It offers innovative

4

diagnostic and, above all, therapeutic
possibilities with a minimally invasive
treatment that avoids surgery where
possible. | want to underline how in in-
terventional radiology practice we
have a fruitful collaboration with neu-
rosurgery. On this basis, Neuromed,
with this new technological advance-
ment, will increasingly represent a fun-
damental center in the treatment of
neurovascular pathology"”.

Research will also benefit from the
new biplane angiograph, as Mangiafico
explains: "The advantage with a device
like this is to have a different view of
the brain, with the possibility of sepa-
rating arterial and venous cerebral
flows, but also of merging vascular an-
giography with nuclear magnetic res-
onance imaging. These are all



important elements not only for pa-
tient care, but also for the advance-
ment of new clinical and diagnostic
applications. The new angiograph is
therefore an important link in the chain
for neurovascular research that we are
creating in Neuromed".

And finally training. "The concentration
of technologies and experiences under
development in Neuromed - says Dr.
Marcello Bartolo, Director of the Diag-
nostic and Therapeutic Neuroradiol-
ogy Unit - can be the starting point for
complex training programs, not only
for our staff, but also for other Italian
structures. We are aiming at training
young neuroradiologists who want to
engage in interventional activity, both
spinal and vascular. It is a project that
we already started months ago but,

Doctor Salvatore
Mangiafico

due to the pandemic, we had to carry
on as distance learning. We are very
confident that in a short time we will
return to train neuroradiologists here,
in presence”.

Commitment to innovation and ad-
vanced training are attracting patients
too, as Bartolo underlines: "Neuromed
is becoming an absolute reference
point at national level for neurovascu-
lar and spinal diseases. Many difficult to
treat patients come to us, and thanks
to the advanced technologies and ex-
perience of our staff, they find here im-
portant answers”. i

Doctor Mar-
cello Bartolo

NEUROMED NEWS
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Professor Francesco
Pompeo
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he new Neu-

romed biplane

angiograph

offers the possibility of

pushing vascular surgery, a discipline that

has seen profound transformations in re-

cent years, even further. The availability

of state-of-the-art devices, with high

precision and high safety, translates into

faster surgery, never losing sight of the
patient’'s well-being.

"We must first of all consider - says Pro-
fessor Francesco Pompeo, director of
the Department of Vascular and En-

Evolution in
vascular surgery

dovascular Surgery of Neuromed - that
today the vascular surgeon has a very
complex role: to understand different sit-
uations and to choose the best opportu-
nity for the specific type of the
pathology. He moves closer and closer
to the concept of personalized medicine.
In this context, the new biplane angio-
graph allows us a qualitative leap in terms
of diagnostics and intervention capacity”.

It is a field in which the constant accel-
eration of available technologies greatly
enriched the weapons that can be de-
ployed. "With endovascular procedures -



continues Pompeo - technology funda-
mentally replaced the scalpel, transform-
ing a catheter into a surgical instrument.
We can enter the arteries, navigate our
path through x-rays imaging, reach the
site and treat the problem. Not only
these technologies changed many pa-
tients’ fate, but they changed our profes-
sion too. But we must always be
‘complete’ professionals: on the one
hand we go further and further towards
endovascular techniques, with their huge
advantages, on the other hand we do not
lose sight of traditional vascular surgery.
And | would like to underline that here at
Neuromed we choose also stem cells
therapies, for example in diabetic foot.
The combination of different techniques
and approaches, together with clinical
choices tailored on the patient, allows us
to save many limbs that would otherwise
undergo amputation”.

Personalization is the key. “The approach

i Enrico Cappell

-

is on the single pa-
tient - says Dr. En-
rico Cappello, head
of the Neuromed
endovascular
surgery - never gen-
eralizing and never
performing  stan-
dardized interven-
tions. Thanks to the
recent  advances,
also due to the
strong commitment
of industries in cre-
ating innovative devices, today we can
treat more and more pathologies with
approaches completely based on en-
dovascular surgery, managing any com-
plications in the same way. The benefits
for the patient are enormous. Consider
aortic aneurysms, for which very invasive
surgery was necessary in the past, with a
long recovery period, several days to
walk again, and with significant post-op-
erative pain. Today, thanks to endovas-
cular surgery, this does not happen: the
patient is in locoregional anesthesia, the
prosthesis is introduced through a small
cut in the groin and it is installed directly
inside the artery. The patient gets up the
day after surgery and can go home by
the third or fourth day, without the need
of intensive care. It also means a quick
return to his job, to his normal life and to
his/her family”.

Generations confronting each other.
"Alongside the many doctors ‘born” with
traditional vascular surgery - Pompeo
specifies — then setting out for on new
paths, there are now young people who
find an already changed landscape”.

“It is a completely different way of treat-
ing vascular pathologies - continues
Cappello - It's like going from walking to
driving a car. We are talking about a
completely different way of living this
discipline and probably, also for this rea-
son, young people are very attracted to
it. We have something that did not exist
before, and young people are always at-
tracted to crossing new borders”. Il

You(TT)
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A heart for
the mind

Cardiovascular system and brain health are increasingly
linked. Hypertension and dementia at a crossroad

igh cholesterol, high

blood sugar levels, hyper-

tension. These are all
conditions making anyone worry
about heart health, right away. Quite
right, but the story does not end
there: the brain is also at stake, and
with it, the mind.

"Historically - says Professor Daniela
Carnevale, Department of Molecular
Medicine at Sapienza University of
Rome and Department of Angiocar-
dioneurology and Translational
Medicine at Neuromed - clinical and
basic research demonstrated that
cardiovascular risk factors are the
main factor behind acute

: brain events such as
o tah * stroke. But what has
o = q
e been emerging
hl. “‘ l-'F'
A ey B more and more
"y L"-...' clearly in recent
3' L ‘v years is that the
b u F L " i .
- A o same factors can
. L. i also have a
Ay o= .
b " W' strong impact
: {"’i ‘;f-" N g on chronic
Lr'*..-.‘ B o neurodegen-
.'l'}-r:f"‘* . * . erative  dis-
¥ Pl e ey, cases.  The
.*; \-‘-l &

‘xttf - 'f._;-"‘. study of this

mi" gt ‘.‘:.‘t""‘ heart-brain
2" T TRt  connection

arises first of all from the demon-
stration that arterial hypertension is
the main risk factor for vascular de-
mentia”.

Recently, this scenario was ex-
panded, even including pathologies,
such as Alzheimer's, previously be-
lieved to be exclusively neurological.
‘If we study in details
many forms of cognitive
impairment - continues
Carnevale - even through
autopsy findings, we
clearly see that there is a
non-negligible vascular
component. Our group,
more than a decade ago,
started studying this as-
sociation between car-
diovascular  pathology
and dementia. We want
to better understand
what happens in the
brain, especially in cere-
bral vessels, when there is a dysreg-
ulation of cardiovascular
homeostasis, as for example in the
case of high blood pressure”.

In order to perform these re-
searches, Carnevale's laboratory at
the Department of Angiocardioneu-
rology and Translational Medicine

You([T)
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The "neu-
roimmune”
system is
proving to be

decisive for
many cardio-
vascular risk
factors

NEUROMED NEWS

developed experimental animal
models of vascular dementia in-
duced by arterial hypertension. This
already led to the identification of
molecular mechanisms that will po-
tentially be future targets for innova-
tive therapies. "At the same time -
says the researcher - we are adding
human research, thanks to our clin-
ical department of Angiocardioneu-
rology. In particular, we are
conducting studies that combine the
mere cardiological approach to a
neurovascular analysis by magnetic
resonance. Thanks to innovative
imaging techniques, we aim at early
detection of neurological damage in
hypertensive patients. We then fol-
low these patients over time, in
search of new treatment options to
counter the evolution of a pathology
that, unfortunately, is becoming one
of the major health problems at an
international level'(1).

Other studies by the same research
group explore the opposite direc-
tion: communication between brain
and heart. At the core is the role that
the nervous system has in influenc-
ing blood pressure and, conse-
quently, the health of vessels. "Not
only the brain is a ‘target organ’ for
hypertension - explains Carnevale -
but it is also one of the main regula-
tors of the cardiovascular system.
The regulation takes place through
two main modalities: the first one is
a continuous exchange of informa-
tion. Signals come from peripheral
organs to the autonomic nervous
system, which responds with im-
pulses aimed to maintain a balance,

the so-called homeostasis. In addi-
tion to this, we were able to identify
another way of communication and
control: the immune system. The
nervous system, in fact, controls the
spleen, an organ that for decades
was considered of little or no impor-
tance. Now we know that it is im-
portant for organizing appropriate
immune responses, and the brain di-

1) Carnevale, L., Maffei, A., Landolfi, A., Grillea, G., Carnevale, D., & Lembo, G. (2020). Brain functional

magnetic resonance imaging highlights altered connections and functional networks in patients
with hypertension. Hypertension, 76(5), 1480-1490. DOI: https://doi.org/10.1161/HYPERTENSION-

AHA.120.15296

2) Carnevale, D., Perrotta, M., Pallante, F., Fardella, V., lacobucci, R., Fardella, S., ... & Lembo, G. (2016).
A cholinergic-sympathetic pathway primes immunity in hypertension and mediates brain-to-spleen
communication. Nature communications, 7(1), 1-13. DOI: https://doi.org/10.1038/ncomms13035



rectly controls which cells in the
spleen are released into the blood-
stream to reach peripheral organs
(such as heart, vessels, kidneys)
which, in turn, control cardiovascu-
lar functions. We call it the 'neuroim-
mune' system, and a growing
evidence show us how it is crucial
for many cardiovascular risk fac-
tors"(2).

The brain communicates with elec-
trical impulses. This is giving rise to
a new field of research: bioelec-

tronic medicine, with the possibility
of electronically intervening on the
nervous system. “We are developing
- concludes the professor - tech-
niques that will selectively modulate
nerve impulses in order to control
the immune response. One of the
first objectives will be controlling
neuroimmune response involved in
hypertension, but it is clear that the
prospects can be much broader and
can extended to different patholo-
gies.

3) Carnevale, L., Pallante, F., Perrotta, M., lodice, D., Perrotta, S., Fardella, S., ... & Lembo, G. (2020).
Celiac vagus nerve stimulation recapitulates angiotensin ii-induced splenic noradrenergic activation,
driving egress of CD8 effector cells. Cell reports, 33(11), 108494. DOI: https://doi.org/10.1016/j.cel-

rep.2020.108494

NEUROMED NEWS
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The importance of contact-
ing a specialist center for

the correct classification of
the disease

Innovative

drugs

against

migraines

A disease affecting a large number of Italians, often underestimated. New
drugs are now expanding treatment options for the most severe cases

he word migraine is often

used inappropriately to gen-

erally indicate a headache.
But it is something much more spe-
cific and complex. "It's not a simple
headache. - says Dr. Anna Ambrosini,
Head of the Headache Medicine Unit
of the .LR.C.C.S. Neuromed - With the
word headache, or cephalea, we gen-
erally refer only to pain in the head.
Migraine, on the other hand, is a very
specific pathology in which head pain
is of course present, but it is not the
only symptom. We talk about a real
neurological syndrome, often accom-
panied by other symptoms such as
sensory hypersensitivity, photophobia,
phonophobia, osmophobia, nausea or
vomiting during the attack. In short, it
is not just pain, and it should not be
treated exclusively as such. Migraine

needs a detailed specialist's evalua-
tion".

Migraines can present in various
forms, different both in the frequency
and in the characteristics of the at-
tacks. “It can have - continues Am-
brosini - different temporal patterns. It
can be an episodic form, in which the
attacks last between four and 72
hours, but it can also recur several
times a month, and in this case we are
talking about a frequent episodic form.
Finally, there is the chronic form, in
which the patient suffers from this
type of headache for more than fifteen
days a month, with understandably
very heavy effects on his/her quality of
life. Even considering all these formes,
however, we must remember that mi-
graine is a form of primary headache,
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not caused by other disorders of the
head or cervical spine. And it shows a
high inheritance rate: almost 90 per-
cent of patients have first or second
degree relatives with headaches. Since
migraine, in the vast majority of cases,
is not secondary to other pathologies,
diagnosis can be achieved, if the crite-
ria of the International Headache So-
ciety are respected, on a clinical basis,
with a detailed anamnesis and a care-
ful observation of the patient. No need
for laboratory or radiological tests".

A time comes when contacting a spe-
cialized center becomes crucial, both
for the correct classification and for
the therapy. “Our patients usually do

== ""‘.. \
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not have a light or easily manageable
form. In the vast majority, we see
complex cases, either with a high fre-
quency of attacks or not responding to
the symptomatic drugs commonly
proposed by pharmacist or family
doctor. At that point, more targeted
treatments, developed over decades,
enter the scene. As triptans, which
have been around for almost thirty
years. They are not painkillers, but
have a specific action aiming to stop
the migraine attack. With this category
of drugs, combined with others and
with the study of the most suitable
methods of administration, we are
able to successfully manage migraine
attacks in most cases. However, if mi-



Doctor Anna Ambrosini

Doctor Armando Perrotta

graine crises are very frequent, pre-
ventive pharmacological treatment
becomes necessary, and drugs bor-
rowed from other pathologies are
available: beta-blockers, antidepres-
sants, antiepileptics, calcium antago-
nists”.

For some patients, however, traditional
approaches could be no longer suffi-
cient. "We have - says Dr. Armando
Perrotta, Headache Medicine Unit of
Neuromed - a percentage of patients
failing to receive benefits from stan-
dard treatments, or having side effects.
About two years ago, a brand new
class of drugs, albeit with a long his-
tory of research, appeared on the mar-

ket. As is always the case in medicine,
advances come from a better under-
standing of the underlying mecha-
nisms of a disease. In the case of
migraines, during the 1980s it was un-
derstood the role of a peptide (a small
sequence of amino acids called CGRP,
ed) in activating the system governing
pain perception in the skull. So a key
element in the triggering of the mi-
graine attack was discovered. During
the last ten years, technological
progress made it possible to create
specific molecules, monoclonal anti-
bodies, specifically targeting CGRP
and neutralizing its action. In short,
these two scientific advances led to a
completely new class of drugs”.

Results obtained with these new
drugs, administered through subcuta-
neous injection, were decidedly en-
couraging: "Since they target a
specific mechanism, they have mini-
mal side effects, as shown during the
experimental phase and then in our
clinical experience. As for the benefits,
the patients treated in our center have
a very good response. In at least 50-
60% of severe cases treated with
monoclonal antibodies, we managed
to halve the number of days with
headaches”.

It must be highlighted that these new
drugs are not a definitive solution to
the problem. "They are an extra
weapon - continues Perrotta - to
manage the most serious cases. As the
ltalian Medicines Agency (AIFA) states,
they are not intended for everyone,
but just for that minority of patients
who, despite a traditional therapy
course, continue to have disabling mi-
graines eight or more days a month. In
other words, monoclonal antibodies
therapy is reserved to specialized cen-
ters like ours, and it is used only after
a careful evaluation of the actual pa-
tient's needs”. Il

NEUROMED NEWS
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An anomaly in
maintaining
the tempera-
ture, for ex-
amplein

refrigerators,
can mean the
loss of years
of sacrifices
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A new integrated system for monitoring temperature of refrig-
erators and environmental conditions in critical rooms

hether in a hospital setting
or in a research center,
monitoring environmental
conditions of premises and equipment
is crucial. This is the case, for example,
of refrigerators containing biological
samples, the basis of future scientific
studies, but not only: entire rooms in-
tended for specific applications need to
be maintained in stable conditions.
Neuromed has developed its own intel-
ligent system, aimed to constantly mon-
itoring the Center’'s environments in
order to immediately call for interven-
tion in the event of anomalies.

"Some conditions, as temperature and
humidity - explains engineer Monia
Cambio, of the Clinical Engineering Ser-
vice at Neuromed Technology Park - are
an extremely critical element, especially

when it comes to environments in-
tended for specific uses, such as rooms
housing PET-CT for preclinical studies,
or histological repositories, with their
precious tissue collections, or even
rooms for animals. Furthermore, there
are refrigerators hosting cells or biolog-
ical samples. An important part of our
researchers’ work is based on specific
and appropriate environmental condi-
tions. A failure in the cooling systems, or
perhaps just a mere anomaly in main-
taining the expected temperature, can
mean the loss of years of sacrifices”.

For a complex and articulated research
center like Neuromed, keeping various
rooms and refrigerators under control is
essential, even in distant areas. And time
is a crucial factor in responding to any
problem. For this reason, a network of



sensors, integrated into a single control
system, has been designed in order to
provide laboratory and safety managers
with a constant overview of the situa-
tion, even on their smartphone.

"The network - explains engineer
Daniele Cafolla, head of Neuromed
Biomechatronics Laboratory - is based
on two types of devices: the sensors, in-
stalled in the environments to be mon-
itored, and a ‘'mother’ device in charge
of checking the system to understand if
everything is working properly or not. All
control equipment devices “talk” contin-
uously each other through the so-called
‘'man in the middle" system, as it is
known in the “Internet of things” lan-
guage. In this way we are not limited to
receiving data, but we can immediately
know if there are problems in the detec-
tion network itself. All the parameters of

the desired environments, moreover,
can be monitored by operators both via
web interface or mobile phone ".

What kind of devices are you in-
stalling?

“The system is entirely modular, and this
allows us to easily integrate it into dif-
ferent types of environments, regardless

NEUROMED NEWS
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of the number of sensors and their lo-
cation. In refrigerators, the probe is in-
serted inside, while the control circuit
can be applied to the outside by a mag-
net, avoiding any need for technical
changes. Then we have environmental
humidity and temperature sensors and,
finally, devices able to detect power
supply problems”.

Something is going wrong in an envi-
ronment. What happens next?
‘A message is immediately sent to the

h

smartphone of the person in charge of
that environment, while the surveillance
officers are being alerted on their com-
puter by a change of colour in the af-
fected area. In a few seconds everyone
knows what kind of problem is occur-
ring and which room or equipment is
involved. Speed is everything: we are
talking about environments and equip-
ment for which an environmental
anomaly can mean, within a few min-
utes, the loss of samples that are funda-
mental for research”. |l
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In the fight

against

COVID-19,
sport Is a player

Physical activity is a valid tool against neurological and psychological con-
sequences of isolation and inactivity during lockdowns, but also against

long-term effects of the disease

"Even before the pandemic, we knew
very well that sensory and motor depri-
vation can aggravate various patholo-
gies, not only of the central nervous
system but also of the cardiovascular
system, and even in the oncology field".
Francesco Fornai, Professor of
Anatomy at the University of Pisa and
Head of the Neurobiology Unit of
Movement Disorders at Neuromed,
highlights an underestimated aspect of
the COVID-19 emergency: the nega-
tive effects due to the lockdowns es-
tablished to curb the infection. Gyms
closed, limited outdoor walks, zero so-
cial activities were all necessary, of
course, but they can present now a
heavy bill to public health.

In order to develop post-pandemic re-
covery strategies focused on the rela-
tionship between physical activity and
health, Fornai was recruited to be part
of the "Health in sport” technical table,
set up by the Italian Ministry of Health.

This structure, promoted by undersec-
retary Andrea Costa, is composed by
relevant professionals in the field of re-
search, medicine and sport, under the
coordination of Pier Francesco Parra,
university professor and medical direc-
tor of the Italian Tennis national team.

"During the emergency - says Fornai -
citizens experienced first of all a physi-
cal deprivation. It is not just a matter of
reduction in real sports activities (going
to the pool or gym, soccer with friends,
for example), but we also observed a
decrease in all those small activities re-
lated to daily life, even the simple walk
to a bar for a coffee”. In short, more cit-
izens engaged in teleworking, distance
learning or even just in the latest tele-
vision series. Medicine has known for
many years that the negative effects of
sedentary life on cardiovascular system
are severe. "We are not simply talking
about those who already had cardiac,
respiratory or musculoskeletal patholo-






BN FRONTIERS

NEUROMED NEWS

Sport has the ability to
create socialization and
interaction, enriching

the brain

gies - continues the head of the Neu-
robiology Unit of Movement Disorders
- Obviously in this people we saw a
worsening of their conditions. But
there are also healthy people who in
this year and a half developed a series
of small diseases previously unknown
to them, because they never experi-
enced such a long period of physical
and psychosocial inactivity. Let us re-
member that limiting physical activity
means also taking away social activity.
Sport can create socialization and in-
teraction between people, so it can en-
rich the brain”.

And the world is facing another prob-
lem: the long term neurological effects
in COVID-19 patients. Here, too, a re-
turn to physical activity, social interac-

tions and, in general, greater stimula-
tion of the brain can come into play for
rehabilitation. "Beyond - continues For-
nai - the early neurological complica-
tions related to the infection in
progress, such as cerebral stroke or
epileptic seizures, which are events re-
lated to the severe inflammatory state
in progress, we are
observing more
subtle and pro-
longed effects over
time. In fact, alter-
ations in the ability
to concentrate are
well described, as
well as loss of atten-
tion and of clear
thinking. We can
see this phe-
nomenon especially
in professionals,
people who were
used to a very in-
tense intellectual
activity. In some
cases, after the dis-

that their abilities
are diminished, and
this lasts months. An
[talian research group identified the
possible reason. According to the re-
search, Sars-Cov-2 virus invades an
area of the nervous system called retic-
ular formation. It is here that the under-
lying brain rhythm is generated,
guaranteeing awakening, state of alert-
ness, ability to concentrate or ability to
orient oneself in respect to new stimuli.
Then, we must add anxiety, alterations
of sleep-wake rhythm and sudden fits
of drowsiness. The return to move-
ment, to sharing spaces, to socializing,
is a very valid help for these patients,
which is why the establishment of this
technical table by the Ministry, in my
opinion, represents an important meet-
ing point between doctors, researchers
and sportsmen looking for the best so-
lutions". [

i i ease, they realize
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the helpful
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Born from an ancient alliance between different life
forms, the power plants of our cells are at the center of
new research related to important diseases



t happened some two billion

years ago. Somehow, thanks to a

not yet fully understood process,
a species of bacteria formed a sym-
biosis with eukaryotic cells. Now they
are still there: the ancient bacteria be-
come precious hosts, small organelles
called mitochondria (“chloroplasts” in
plant cells). Their job is to provide en-
ergy, and in school books everyone
read their description as “"power
plants”.

They are definitely exotic: they have
their own DNA, independent from the
hosting cell one, and we inherited
them only from our mother. Without
them, the cell would have no energy
to live, and various pathological pro-
cesses revolve around energy produc-
tion. “Mitochondria - says Professor
Speranza Rubattu, I.R.C.C.S. Neu-
romed and Sapienza University of
Rome - have a fundamental role in
preserving our vital functions and
maintaining our health. In fact, any
dysfunction in them creates a pathol-
ogy. We are not just talking about spe-

Professor
peranza
battu

H
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cific mitochondrial diseases, inherited
and already well described in
medicine. Today we know that mito-
chondria are also implicated in more
complex and widespread diseases,
such as myocardial infarction, stroke,
metabolic diseases and cancer. In
short, any dysfunction of the mito-
chondrion causes damage to the en-
tire cell which, in turn, lead to tissue
and organ damage”.

Are we talking about genetic aspects?
Or environmental factors, perhaps
linked to lifestyle?

“We still don't have a very clear idea
about the specific role that mitochon-
dria play in diseases such as heart at-
tack, stroke, cancer or diabetes, to
name a few. Certainly in all these
pathologies we observe a form of mi-
tochondrial dysfunction. This could be
the primary cause (perhaps starting
from an altered mitochondrial gene),
or it could be the consequence of a
disease caused by other factors. There
are still many aspects waiting to be
clarified in relation to this topic. What
we currently know is that alteration of
mitochondria functions, once it is es-
tablished, contributes to the disease
and worsens its manifestations”.

Your laboratory is working on various
substances, including natural ones,
capable of improving the health of mi-
tochondria.

"Over the last years we identified vari-
ous mechanisms through which prob-
lems affecting the mitochondria can
cause damage to organs, as can hap-
pen, for example, in the case of my-
ocardial infarction and stroke. Having
understood the importance of mito-
chondrial dysfunction as a contribut-
ing factor behind these pathologies
allows us to develop therapeutic inter-
ventions as well. It is a very promising
research field, and several data show

that some natural molecules are capa-
ble of correcting mitochondrial dys-
function, maybe even preventing
them. At the same time, in collabora-
tion with other research groups, we
are working on the identification of
new molecules with the same target.
Our goal is to find new ways to de-
velop prompt treatment of myocardial
infarction and stroke".

Is there a prevention that we can
adopt in our daily life? Or, in other
words, can we “ruin” our mitochondria
with bad habits?

"All negative behaviors, both in nutri-
tion and in lifestyle, damage the cells
and their organs, and therefore the



mitochondria. This happens even
more so in the case of a subject with
a hereditary predisposition, perhaps
due to a defective mitochondrial
gene. This person will be much more
sensitive to harmful environmental
agents, such as cigarette smoke or an
excess of salt in the diet. In our lab we
developed a good experience in rela-
tion to mitochondrial genes muta-
tions. We first characterized the
pathological role of a mitochondrial
gene in an animal model of sponta-
neous stroke, and we subsequently
verified that a mutation of the same
human gene brings to an increased
risk of stroke and myocardial infarc-
tion. Take a subject with this genetic
variant: maybe he/she is still healthy,

but if he/she smokes or eats too much
salt, he/she will develop a mitochon-
drial damage greater than subjects
without the mutated mitochondrial
gene. From this evidence we can draw
an important message on the possi-
bility to prevent cardiovascular dis-
eases with an early genetic
characterization. In any case, a
healthy lifestyle still means avoiding
damage to these precious compo-
nents of our cells, for everyone”. i
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Prevention
in the age
of Internet

The national PREVITAL project
starts. A call for all citizens:
the territory becomes a scien-
tific laboratory




!

here is the calm family doc-

tor who looks at his/her pa-

tient, whom he may have
known for years. He takes a look at
the latest clinical tests and then tries
to suggest some changes, to quit
smoking, eat better, do more physical
activity. A scene that has become
classic since the enormous value of
prevention was understood. It is the
weapon that, according to Eurostat /
OECD, would make it possible to
avoid more than half of the deaths in
people under 75.

But the patient spends only a few
minutes in the family doctor's office.
An increasingly large part of his life is
immersed in a digital world that can
deeply influence his/her behavior, for
better or for worse. This is the field
[talian cardiovascular prevention
wants to move in, and the PREVITAL
Project (Primary cardiovascular pre-
vention strategies in the Italian popu-
lation) represents the spearhead for
developing new communication and
information strategies for citizens.

"PREVITAL - explains Licia lacoviello,
Director of the Department of Epi-
demiology and Prevention of Neu-
romed and Professor of Hygiene and
Public Health at the University of In-
subria in Varese - is a major project
for the prevention of cardiovascular
diseases, born under the auspices of
Italian Ministry of Health with the col-
laboration of the IRCCS cardiovascu-
lar network. Neuromed will play a
fundamental role in Southern Italy,
thanks to its Clinical Research Net-
work, extended from Lazio to Puglia”.

PREVITAL's objectives are ambitious,
and they will need the cooperation of
citizens. “Basically - continues la-
coviello - the aim is to exploit new
technologies, from telemedicine to
the simple use of mobile phones. The
question is: can we use these sys-

V(11 Tube
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COVID-19 has
taught us that
thereis no

more powerful
weapon than
prevention
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tems, this Internet in
which we all live by
now, to improve the
health of Italians?”

Mobile phones or
tablets are with us in
every moment of our
life. Can they also be-
come partners in our
health? Can they guide
us towards a prevention
that is "tailored” to the
single person? The an-
swer is not obvious. We
are not talking about
one of those generic
training apps that any-
one can download and
install on the pone:
PREVITAL aims at an in-
tegration between general practition-
ers, scientific knowledge and the new
frontier of personalized medicine.
But, as it happens for all innovations
in science, it is necessary to test
whether this approach can work ef-
fectively, on the field. “We will study
these technologies - says the Head of
the Department of Epidemiology and
Prevention - exactly as we do with a
new drug. Citizens who choose to
participate in the project will be first
of all assessed to know their risk situ-
ation from a cardiovascular point of
view. Then they will be divided into
two groups: one will be followed ac-
cording to traditional criteria, with
prevention advices of GPs and, in
general, the involvement of local
health services. The other group will
receive the same attention (it must be
noted that the role of family doctors
will always be essential) but they will
also have an app to download on
their mobile phone. The software,
designed by experts from Health Min-
istry and participating centers, will
follow articipants step by step. And
they will "train” it by providing infor-
mation on their health and lifestyle
habits. In other word, the software
will learn, so to be able to design a

personalized prevention path, con-
sisting of recommendations, advice
and warnings. After a year, we will re-
evaluate the cardiovascular risk situ-
ation of all participants in order to
find out if the ones with 'electronic
tutoring’ have reduced their risk com-
pared to those who have continued
to use only traditional clinical ap-
proach”.

The project is ambitious: Neuromed
Clinical Research Network aims to in-
volve ten thousand citizens. "All the
clinics of the network will invite citi-
zens from their territory to participate
in PREVITAL. People will be asked to
sign an informed consent, essential for
participating in the study. Then they
will fill out some questionnaires on
their general health, on past and cur-
rent diseases and on other elements
related to cardiovascular risk, such as
—=smoking-, nutrition, physical activ-
ity, stress, sleep and so on. A medical
examination will evaluate blood pres-
sure, weight and height, while a blood
sample will be drawn in order to eval-
uate various biological parameters that
are at the basis of cardiovascular risk
(glycaemia, triglyceridemia, hdl). After
this first contact, participants will start



to
receive two

different kind of mes-
sages, depending on the group
they belong. After a year, everyone will
be called back to fill in again the same
questionnaires and to collect a new
blood sample. That will be the mo-
ment in which we will understand if
the new method has improved their
health”.

It is important to underline that Neu-
romed's participation in PREVITAL
does not come out of nowhere. Be-
hind it, in fact, the Department of Epi-
demiology and Prevention has the
experience of one of the largest epi-
demiological studies ever carried out
in Europe: the Moli-sani, as lacoviello
explains: "That study, which of course
still continues, is strongly connected
with this new initiative. Much of the
information collected in Moli-sani has
been used to design PREVITAL, the

questionnaires for example, but not
only: the algorithm that will evaluate
cardiovascular risk of the people par-
ticipating in PREVITAL comes from
Moli-sani scientific results”.

There is a final question: why should
a person, perhaps still in good health,
participate in PREVITAL? "Because, as
COVID-19 has unfortunately taught
us, there is no more powerful
weapon than prevention. But let's
also keep in mind another aspect: our
goal is not just to recruit individual
citizens. Actually, the study will in-
volve entire communities: we will talk
with the Mayors, with local adminis-
trators, we will meet citizens in their
towns and villages. As already hap-
pened for Moli-sani, PREVITAL brings
science to the territory ".

g
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It could be an indicator of disease progression,
allowing doctors to accurately follow patients

atients with moderate or ad-
vanced Parkinson's disease
have a lower level of caffeine
in their saliva than healthy people.
The results of a research conducted

by a group led by Professor Alfredo
Berardelli, . R.C.C.S. Neuromed and
Sapienza University of Rome, could
pave the way for a rapid and non-in-
vasive method to monitor disease



Leodori, G., De Bartolo, M. I., Belvisi, D., Ciogli, A.,
Fabbrini, A., Costanzo, M., ... & Berardelli, A. (2021).
Salivary caffeine in Parkinson'’s disease. Scientific
reports, 11(1), 1-9.

DOI: https://doi.org/10.1038/s41598-021-89168-6

progression. The study, published in
Scientific Reports, delves into a little
known field that is drawing increasing
attention in recent years. "It is known
that caffeine intake reduces the risk
of developing Parkinson's disease. -
explains Giorgio Leodori, |.R.C.C.S.
Neuromed and Sapienza University of
Rome, first author of the scientific
work - In our research we studied 86

patients who were at different stages
of the disease and we compared
them with a control group of 83
healthy subjects of the same age.
Both in patients with Parkinson's dis-
ease and in control subjects, we eval-
uated the level of absorption of
caffeine, its metabolism and finally
the quantity of caffeine present in
saliva”.

Results showed that caffeine absorp-
tion and metabolism were similar in
patients and control subjects. In con-
trast, the level of caffeine in saliva
was lower in patients with moderate
or advanced Parkinson's disease than
in the control group. "We still do not
know clearly - says Leodori - what
may be the causes of the difference
in concentration of caffeine between
patients and controls, given that we
have observed no alterations in ab-
sorption or metabolism. Further
studies will be needed to clarify this
aspect. However, what emerges from
our work is that the measurement of
caffeine in saliva can be a valid tool
to more precisely staging Parkinson's
disease and to follow its progression.
We could have a potential
‘biomarker’, useful for clinicians. But,
beyond that, our findings suggest
that caffeine may play a role in the
progression of Parkinson's disease.
Understanding the mechanisms link-
ing caffeine and Parkinson could lead
to new knowledge on the genesis
and development of a pathology that
takes a heavy toll on patients’ quality
of life as well as on National Health
Service”. W
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genetic

After genome sequencing of 500 Parkinson's dis-
ease patients, researchers identified twenty-six
genes, sixteen of which have been associated for

the first time with the disease

collaboration between

LR.C.C.S. Neuromed and

"Adriano Buzzati Traverso” In-
stitute of Genetics and Biophysics of
the National Research Council of
Naples (Cnr-lgb) highlighted how
some rare genetic variants, if present
simultaneously, can play an important
role in significantly increasing the risk
of getting Parkinson'’s disease.

The study, published in the journal
Molecular Neurodegeneration, exam-
ined the genetic data of two types of
patients: those belonging to families in
which Parkinson's disease is recurrent
and those in which the disease ap-
peared as "sporadic” cases. In addition,
the authors deepened the research by
examining, both on human tissues and
animal models, gene expression (the
transcription of genetic information
into functional proteins). Five of the
genes studied were found to be partic-
ularly expressed in Substantia Nigra

Parkinson’s

dopaminergic neurons, whose degen-
eration is the main cause of Parkinson's
disease.

This is the largest genetic study carried
out on ltalian Parkinson's patients by
using the latest generation sequencing
methods. “We were able to identify -
says Alessandro Gialluisi, researcher at
the Department of Epidemiology and
Prevention, first author of the work -
variants related to the risk of Parkin-
son's in twenty-six genes, sixteen of
which had not previously been associ-
ated with the disease. And we were
also able to find that most of these
genes are involved in important path-
ways determining the functionality of
dopaminergic system, whose degen-
eration leads to the disease”.

A crucial finding of the study is that the
examined variants may have some sort
of cumulative effect. "The simultane-
ous presence of two or more of these



rare variants - explains Teresa Espos-
ito, researcher at the Institute of Ge-
netics and Biophysics Buzzati-Traverso
of the CNR and head of the CNR Lab-
oratory at Neuromed, latest author of
the study - proved to be associated
with a higher risk of developing Parkin-
son's in 20% of patients. We can think
of it as a growing ‘'load’ of mutations
which, in the future, could lead us to
precisely assess the risk of disease by
identifying the number of harmful vari-
ants present in the DNA".

"These results - comments Professor
Antonio Simeone, Director of the Insti-
tute of Genetics and Biophysics ‘A Buz-
zati-Traverso' - appear promising in the
effort to improve molecular diagnostic
techniques aimed at an early identifica-
tion of people at risk. Further studies
will be needed, on the one hand to in-
crease the number of diagnosis, on the
other hand to understand and develop
potential therapeutic approaches,

Alessandro Gialluisi, Mafalda Gio-
vanna Reccia, Nicola Modugno,
Teresa Nutile, Alessia Lombardi, Luca
Giovanni Di Giovannantonio, Sara
Pietracupa, Daniela Ruggiero, Si-
mona Scala, Stefano Gambardella,
International Parkinson’s Disease
Genomics Consortium (IPDGC), Licia
lacoviello, Fernando Gianfrancesco,
Dario Acampora, Maurizio D'Espos-
ito, Antonio Simeone, Marina Ciullo
and Teresa Esposito. Identification of
sixteen novel candidate genes for
late onset Parkinson’'s disease.
Molecular Neurodegeneration.

DOI: doi.org/10.1186/s13024-021-
00455-2
https://molecularneurodegenera-

tion.biomedcentral.com/articles/10.
1186/s13024-021-00455-2

based on pharmacological and regen-
erative medicine developments. What
we can think of, for the nearer future, is
a genetic test that takes into account
the burden of harmful variants present
in an individual's genome. This could
lead to start population screening, im-
proving early diagnosis of a disease that
develops over time, and in which
symptoms occur only when patients
have already lost 50% of dopaminergic
neurons”. [l
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An alliance between doctors,
caregivers and patients

Once again this year, a day dedicated to physical activity for Parkinson
patients, on the banks of Castel San Vincenzo lake

here is the lab, but there is also

a research that can involve the

people. Yes, because Parkin-
son's is a disease to fight on several
fronts. Among them, the psychological
and physical part, the ones that take
patients to the sea, in the mountains,
on the shores of a lake in a canoe.

-

Initiatives aimed at spreading the right knowledge of Parkinson's
disease continue. In September, Swim for Parkinson, in collabora-
tion with LIMPE, promoted the ‘Crossing on the Strait of Messina'.
People with Parkinson's, doctors, caregivers, swam together with
the Swim for Parkinson relay. A three-kilometer challenge aimed at
promoting a positive message. Even with a neurological disease you
can win, thanks to physical and group activity. A test not only phys-
ical but of courage and resilience.

NEUROMED NEWS

The initiative, promoted by the Parkin-
zone association in order to engage
Parkinson’s patients in activities on the
lake, is back this summer. On the

shores of the Castel San Vincenzo lake,
in the province of Isernia, a full Sunday
has been dedicated to outdoor sports
in a suggestive and healthy place. This
year, the initiative was accompanied by
"Put your face in ParK", a social cam-
paign to raise awareness on Parkinson's
disease through a photo project. A tour
throughout Italy will bring a photo-
graphic set to patients, caregivers, doc-
tors and operators, to face the disease
with pride. The initiative touched
Molise region, achieving excellent re-
sults in terms of public sharing. The
collected funds will be used to create
books, video, panels. The idea started
with the commitment of Valeria Chiara
Bastoncelli and Vittorio Andretta (aka
Vic Parky), a 45-year-old librarian and a
former photographer, supported by
neurologists specializing in Parkinson's
disease such as Dr. Nicola Modugno,
Consultant at the Center for study and
treatment of Parkinson'’s disease, IRCCS
Neuromed, and of the University of
LAquila, Professor Alessandro Tessitore,
Head of the Parkinson's Disease and
Movement Disease Center of the first
polyclinic, University of Campania Luigi
Vanvitelli, Francesca Morgante, St
George's, University of London, and the
associations ParkinZone Onlus of
Rome and Parkinson Parthenope of
Naples.
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Multiple sclerosis

A potential method to reactivate immune cells involved

in inflammation control

egulatory T lymphocytes

(Treg) play a fundamental role

in modulating the response
of the immune system, controlling that
it reacts effectively against external
agents without attacking our body's
cells and leading to auto-immunity.

Due to their role as "sentinels”, a re-
duction in the number or a dysfunction
of Treg cells are strongly implicated in
various autoimmune diseases, includ-
ing multiple sclerosis. A new research,
led by the Federico Il University of
Naples in collaboration of I.LR.C.C.S.

Multimedica of Milan, National Re-
search Council (IEOS-CNR) of Naples
and I.R.C.C.S. Neuromed, highlights a
crucial element for the life and func-
tioning of regulatory T lymphocytes.
The study was published in the journal
Immunity.

"This study - says Professor Diego
Centonze, head of the Neurology Unit
of Neuromed - show that the effi-
ciency of Treg cells strongly depends
on the production of a protein called
SLC7A11, which is severely limited in
multiple sclerosis”. SLC7A11, located in
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the cell membrane, acts as a "transport
channel” for two amino acids, allowing
the entrance of cystine and the exit of
glutamate, an important process for
the control of free radicals and, there-
fore, of oxidative stress at cellular level.

"We saw - continues Centonze - that
production of SLC7A11 can be restored
in regulatory T lymphocytes if the body
is subjected to caloric restriction. This
reduces the excessive metabolic work
of the cells themselves, typical in over-
weight or obesity, two conditions well
known for aggravating the course of
multiple sclerosis. But an important
observation that emerged from the
study is that a drug already widely used
against this disease, dimethyl fumarate,
seems to ‘'mimic’ the state of caloric
restriction, obtaining the same results”.

These observations could be lead to
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An Italian study, in which the Neu-

romed Department of Neurology also
collaborated, has identified a mecha-
nism that causes the dysfunction of

regulatory T cells

the development of new therapies and
new approaches to multiple sclerosis,
aiming at restoring the role of Treg
cells in patients, reactivating their abil-
ity to "tame" the immune system. i

Claudio Procaccini, Silvia Garavelli, Fortunata
Carbone, Dario Di Silvestre, Claudia La Rocca,
Dario Greco, Alessandra Colamatteo, Maria
Teresa Lepore, Claudia Russo, Giusy De Rosa,
Deriggio Faicchia, Francesco Prattichizzo, Sarah
Grossi, Paola Campomenosi, Fabio Buttari,
Pierluigi Mauri, Antonio Uccelli, Marco Salvetti,
Vincenzo Brescia Morra, Danila Vella, Mario
Galgani, Maria Mottola, Bruno Zuccarelli,
Roberta Lanzillo, Giorgia Teresa Maniscalco,
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A look at rare
diseases

The importance of collaboration between health institutions, GPs and fami-
lies, at the basis of a meeting promoted by the Neuromed Foundation

hen disabling aspects are
taken into consideration,
Rare Diseases are
pathologies with a very heterogeneous
behavior. The lack of specific health
policies for these conditions, together
with a lack of knowledge, often bring to
delays in diagnoses and difficulties in
accessing care, sometimes with inade-
quate treatments, with an almost in-
evitable loss of trust in the health

Among the topics covered during the meeting,
dermatology aroused considerable interest.
Rare diseases are, in fact, linked to different
branches of medicine, from neurology to oph-
thalmology, from dermatology to genetics. It is
with this in mind that the Neuromed Institute
promotes a network of specialists who can cor-
rectly address the diagnosis and the patient's
path, together with the family.

| “Rare diseases, especially neuro-cutaneous

ones, often begin with visible skin manifesta-
tions - says Dr. Riccardo Acri, coordinator of scientific re-
search in dermatology at Neuromed - We must think of the
skin as a real communication organ. Therefore, dermatology
must be included into these studies, allowing us to make an
early diagnosis, such as in the case of spots characterizing
neurofibromatosis in the first months of life. Moreover, often
neurological manifestations are accompanied by skin tumors,
which in many cases allow us a fairly correct diagnostic ap-
proach, naturally to be confirmed with a genetic test. Here in
the Institute we work in synergy with geneticists and ophthal-
mologists. Knowing the skin symptoms allows us to make a
quick diagnosis and to prevent complications. Regarding au-
tosomal dominant diseases, causing serious damage during
their progression, we believe in gene therapy. For us, even
helping just one person is a goal that helps us in the study and
support, including psychological one, of affected patients and
their families. It is therefore important to convey the impor-
tance of research funding.

system. The essential condition for im-
proving rare diseases strategies is to
recognize their existence and to in-
crease knowledge among professionals
and population. Correct identification of
a rare disease must be accompanied by
the dissemination of precise informa-
tion, through inventories and repertories
responding to the needs of health pro-
fessionals and people affected. It is with
this concept in mind that the Neuromed
Foundation promoted, together with
the Abruzzo Association of People with
Rare Diseases, the meeting "A look at
rare diseases” in Pozzilli. Through a dia-
logue between the main stakeholders
involved (Patient Associations, Clinics
and Health Authorities), the scope was
to analyze the key aspects revolving
around the care of patients with rare
diseases, from diagnosis to home assis-
tance. Particular attention was devoted
to epidemiology, regulatory aspects,
health costs and sustainability problems,
as well as the new frontiers of diagnostic
innovation. “Collaboration between
health institutions, clinics and associa-
tions is essential to help people with rare
diseases. - says Mario Pietracupa, Pres-
ident of the Neuromed Foundation -
Often these families have no reference
points and we have the duty to under-
stand what is the best way to give them
concrete hope. In this perspective, the
commitment of scientific research is es-
sential because through study and
monitoring of these pathologies we can
find possible solution ". [l
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A voiceto:itell
YOUr:Story.

“When we hear someone talking or
singing, we think only of vocal cords. But
what we are hearing, in reality, is the
sound of an entire body, of complex
structures emerged from the evolution-
ary process”.

In the words of Dr. Antonella Gatta,
speech therapist of the I.R.C.C.S. Neu-
romed and Director of the Degree
Course in Speech Therapy at the Tor
Vergata University of Rome, there is the
long path leading the human species to
a communication system as sophisti-
cated and flexible as the voice. Of
course, all animals exploit sounds in

some way, even insects do (think crick-
ets and cicadas). But in humans there
was a huge leap in quality, which practi-
cally laid the foundations for a culture
and a civilization.

“One of the most important differences
between us and hominids - says Gatta -
lies in the types of sound we can pro-
duce. In the course of evolution, a fun-
damental step took place: homo
erectus, which achieves an upright po-
sition and a bipedal structure. This
caused the 'descent’ of the larynx and
the creation of a big space above it, the
‘oropharynx’, present only in humans.
With this structure, and with its wide res-
onance capacities, comes the possibility
of articulating much more complex
sounds: no longer simple groans, but
also guttural sounds”.



So, while we often think of the voice as
the product of the vocal cords alone, in
reality behind a chat between friends, a
great speech, a great song, there is an
entire sound system. "We can imagine -
explains the speech therapist - an organ
pipe: first of all the air is pushed up by
exhalation, then in the larynx we find
two thin muscles, the vocal cords (curi-
ously many think that they are seven, like
the note), pressuring the air in the
oropharynx, where we find all the fol-
lowing necessary parts for language ar-
ticulation. And let us not forget the
resonance function performed by the
nasal cavities and the bronchial tree. The
whole thing will give rise to the 'color’ of
our voice, different from person to per-
son”.

This complex sound equipment that
emerged in the course of evolution laid

Emotion has no voice

It is a feeling experienced by everyone at one time or an-
other, celebrated in films, songs and novels. Faced with
a strong emotion, the throat is blocked, sometimes to
the point of not being able to speak anymore. “We must
always keep in mind - explains Dr. Gatta - that the first
role of the larynx is to protect the airways. For this rea-
son, when facing a danger the vocal cords tighten and
the voice becomes a secondary task that is set aside for
the moment, the so-called 'lump in the throat'. And it
can also happen when one feels a strong emotion, not

necessarily fear: the larynx is simply reacting to a very
intense stress, which could very well be just meeting a
loved one. This phenomenon, among other things, is
further evidence of how the modulation of the voice is
a secondary function of the larynx, born after its main
purpose of protecting breathing".

the foundations for a subsequent step:
the birth of language. "A time came
when humans wanted to tell about
themselves, as they did with paintings on
the rocks of caves. Gradually, therefore,
all those sounds acquired meaning, se-
mantics. No longer only the primordial
need to emit sounds in order to obtain a

NEUROMED NEWS
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.' Breathe, eat, talk: all in one box

Vocal cords are just one of the characteristics making the lar-
| VJ ynx a fundamental structure for life. Inside this organ there is
also the separation between the digestive and respiratory
tracts. "When we eat - explains Dr. Gatta — we need to swallow,
and it is a very complex mechanism, governed by impulses
from specific areas of the brain, leading to the closure of vocal
cords and the lowering of epiglottis. This way the breathing
tube stays safe and everything we eat ends up in the esopha-
gus. It is a real safety system trimmed with extreme precision,
and we can say that, from an evolutionary point of view, this is

its original purpose. The voice came later, almost as an acces-
sory function”. ,|'I

result (like the child with the mother),

But th f thi t tj d due t = . .
ut the accuracy of this system can get jammed due to neu but the need to continue the species,

rological pathologies. Dysphagia, a potentially very dangerous

condition, may cause food ending up in the airways, leading also culturally. The voice thus becomes
to asphyxiation or pneumonia. “In some neurodegenerative the fundamental pivot of communica-
diseases - explains the speech therapist - or even following . L

neurosurgical interventions for brain tumors, the stimuli com- tion. At the beginning there are only
ing from the brain can become inadequate so the swallowing onomatopoeias, sounds that reflect ev-

mechanism is altered. For this reason, dysphagia can give us
very early indications about the existence of a neurological .
disease. In these cases, the speech therapist works closely with true conventional code of sounds and
neurologists and other specialists both in the diagnosis phase meanings that emerge in a specific tribe
and in the management of the problem".

eryday life, then comes the lexicon, a

and is specific to one territory”.
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A voice from the past

Articulating a complex language, with
distinct vowels and consonants, is
considered an exclusively human
characteristic. Nevertheless, new re-
search suggests that our "cousins," the
Neanderthals, could produce the
same sounds, and perhaps they had
even a language.

Neanderthals are a hominid species
that went extinct about 40,000 years
ago. We Homo sapiens were already
around, coming from Africa, and for
several thousand years the two
species not only co-existed, but prob-
ably had various cultural exchanges,
and not only cultural if we consider
that each of us has a 2% of DNA com-
ing from the Neanderthals.

Of course, muscles and vocal cords,
made of soft tissue and cartilage, have
not been preserved for all this time,

and so only bones remain of this ancient population. But just one bone, the hyoid, located
in the throat, is at the center of a fascinating hypothesis: studying the only hyoid bone of
certain Neanderthal origin ever found, researchers speculated that the structure of the Ne-
anderthal larynx could have been very similar to ours, allowing the articulation of a real lan-

guage.

The complexity of the whole system,
however, can face pathologies, both re-
lated to the phonatory system and of
neurological origin. “The most frequent
dysfunctions affecting the larynx - ex-
plains Gatta - are due to an excessive or
incorrect use of the voice (functional dys-
phonia) or to the formation of polyps or
nodules (organic dysphonia). In both
cases, re-education’ is very important:
the speech therapist guides the patient
towards a more efficient use of the voice,
for example by teaching him to better
modulate his breathing while he speaks.
Even when surgery is necessary, such as
in the case of cysts or polyps, this training
is essential, both before and after surgery”.

A much more complex case is when a
stroke damages the language brain cen-
ters. “In these cases, the rehabilitation by
the speech therapist must be prompt, al-
most immediate. It starts with an assess-
ment of the deficit, to understand how to
address the intervention. Then a very del-
icate job begins: it is necessary to reor-
ganize the neurons connecting the
'meaning’ with the ‘signifier’. In other
words, a patient who suffered from a

stroke in the speech centers may know
very well what he/she means, yet he/she
cannot express him/herself, or maybe
he/she uses wrong words without even
realizing they are incorrect. In short, a
connection has been lost, and our job is
to guide the patient, help him/her recog-
nize his/her communicative ineffective-
ness and re-establish the connections.
Let us keep in mind that the brain will al-
ways try to compensate for damage, but
in the case of language it could perform
this task in a pathological way. The pa-
tient will try to speak, because this instinct
is very strong, but he/she will not choose
the right words. We must prevent this
from becoming a permanent situation.
Much of the speech therapist's work, in
these cases, consists in motivating
him/her to silence and listening, in order
to ensure a new orientation in a world of
damaged language. Only after this phase
the therapist starts functional recovery.
We work with concrete ideas, but also
with abstract concepts, and we have to
be sure that the patient is able to express
them. In this process, there is not only
medicine, but linguistics and philosophy

too”. M
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Orlando Paciello

(1 Tube|

Animals as sentinels of the environment

Monitoring animals’ health, espe-
cially for tumors, could be an inno-
vative method for promptly
discovering contaminants in a ter-
ritory. We talked with Orlando Pa-
ciello, professor of Veterinary
pathological anatomy at the Uni-
versity of Naples Federico Il and
scientific director of the Campania
Animal Cancer Registry.

"Animals and humans share environ-
ment and lifestyle, but also negative
factors, such as pollutants. Therefore
monitoring animal health, especially
for oncological pathologies, allows us

to collect information that could be
extremely useful for human health. The
Animal Cancer Registry is an ideal tool
for epidemiological surveillance of the
environment. Thanks to the register,
we can quickly be alerted about a
higher incidence of specific patholo-
gies, something that deserves immedi-
ate attention”.

In short, animals as sentinels.

"We must be aware that animals have
very fast latency. In other words, the
time from exposure to a carcinogen to
the onset of the disease is much
shorter than in humans. For this rea-
son, animals can be an efficient early
warning system about potential envi-
ronmental issues. So, if in a given terri-
tory we see the emerging of a ‘cluster’
of pathologies, then we can suspect a
serious pollution problem”.

It is a reversal of perspective. Territo-
ries usually are placed under surveil-
lance when we learn that dangerous
substances have been dumped there.
Will starting from animal health make
it possible to discover still unknown
polluted areas?

“Yes, this is the approach we propose.
We know that some diseases, espe-
cially oncological ones, are strongly
related to contaminant exposure, so a
higher incidence of a specific disease
in animals is an alarm signal for the
area they live in. At that point, we must
investigate on the factors behind the
anomaly, so we start looking for envi-
ronmental problems, and maybe we
find substances we did not know were
present in that place”.
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OSPEDALE DI RILEVANZA NAZIONALE E DI ALTA SPECIALITA PER LE NEUROSCIENZE

AREA CHIRURGICA

AFO Neurochirurgia
+ NEUROCHIRURGIA
+ CENTRO DEFORMITA VERTEBRALI

AFO Chirurgia Vascolare ed
Endovascolare

* CHIRURGIA VASCOLARE

* CHIRURGIA ENDOVASCOLARE

AREA EMERGENZA

* ANESTESIA E COMPARTO
OPERATORIO

* NEURORIANIMAZIONE

* MEDICNA DEL DOLORE

AREA MEDICA

AFO Neurologia

+ NEUROLOGIA

+ CENTRO PER LO STUDIO E LA CURA
DELLEPILESSIA

+ NEUROENDOCRINOLOGIA

+ NEUROFISIOPATOLOGIA

AFO Angiocardiologia correlata
con patologie neurologiche

* ANGIOCARDIOLOGIA

* STROKE UNIT

* SINCOPE UNIT

AFO Neuroriabilitazione
* NEURORIABILITAZIONE

* PALESTRA ROBOTIZZATA
CON ARMEO, ERIGO, LOKOMAT, UNWEIGHING SYSTEM E
PEDANE STABILOMETRICHE, BIODEXR E CHINESPORT

AMBULATORI GENERALI

ANGIOLOGIA E SEMEIOTICA VASCOLARE
CARDIOLOGIA CON ESAMI
STRUMENTALI

DERMATOLOGIA

DIABETOLOGIA

EMATOLOGIA

ENDOCRINOLOGIA

FISIATRIA

GASTROENTEROLOGIA
GASTROSCOPIA, COLONSCOPIA E RETTOSCOPIA

GENETICA MOLECOLARE E CLINICA

.

.

AMBULATORI SPECIALISTICI

* CENTRO PER LO STUDIO E LA CURA
DELLEPILESSIA

CENTRO PER LA DIAGNOSI E LA CURA
DELLE CEFALEE

CENTRO PER LO STUDIO E LA CURA
DELLIPERTENSIONE ARTERIOSA
CENTRO PER LO STUDIO E LA CURA
DEL MORBO DI PARKINSON E DEI
DISORDINI DEL MOVIMENTO

CENTRO PER LA DIAGNOSI E
TRATTAMENTO DELLA SCLEROSI
MULTIPLA

PRESCRIZIONE E DISPENSAZIONE DEI FARMACI
CENTRO MALATTIE RARE DEL SISTEMA

NERVOSO E DEGLI ORGANI DI SENSO
CON NEUROGENETICA

.

AREA DIAGNOSTICA

AFO Diagnostica per immagini
* NEURORADIOLOGIA DIAGNOSTICA

ED INTERVENTISTICA
RMN APERTA, 1,5 TESLA, 3 TESLA, EOS, ANGIOGRAFO BIPLANO,
TAC SPIRALE, ECOGRAFO, ECOCARDIOGRAFO, ECC.

* MEDICINA NUCLEARE
PET-TC, SCINTIGRAFIA E SPECT

* NEURORADIOLOGIA FUNZIONALE

AFO Diagnostica strumentale
e di laboratorio

PATOLOGIA CLINICA
ANATOMIA PATOLOGICAE
NEUROPATOLOGIA
GENETICA MOLECOLARE

MALATTIE INFETTIVE
MEDICINA DELLO SPORT
MEDICINA DEL SONNO
NEUROLOGIA
NEUROCHIRURGIA
NEURORIABILITAZIONE
NEUROPSICOLOGIA

NEURO-OFTALMOLOGIA
OCULISTICA E MICROCHIRURGIA AMBULATORIALE

OTORINOLARINGOIATRIA
ORTOPEDIA
REUMATOLOGIA
UROLOGIA

UNITA VALUTATIVA ALZHEIMER (UV.A.)
CENTRO DI MEDICINA DEL DOLORE
CENTRO PER LA DIAGNOSI E CURA
DELLE MALATTIE CEREBROVASCOLARI
STUDIO DELLA SINCOPE

CENTRO MALATTIE RARE
DELLAPPARATO VISIVO

CON REGISTRO CHERATOCONO

CENTRO PER LO STUDIO E LA CURA
DEL PIEDE DIABETICO

CENTRO PER LA MEDICINA DEL SONNO
ACCREDITATO AIMS

CENTRO DONNA
SENOLOGIA, GINECOLOGIA, MAMMOGRAFO CON TOMOSINTES],
MOC DI ULTIMISSIMA GENERAZIONE

CENTRO DI ODONTOIATRIA
CENTRO DI DERMATOLOGIA E
MALATTIE NEUROCUTANEE

Per info & prenotazioni: CUP +39 0865.929600 anche su WhatsApp @ prenotazioni@neuromed.it
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Le nostre convenzioni
per rispondere alle tue
esigenze disalute

L'IRCCS Neuromed € convenzionato per gli esami, i ricoveri e le prestazioni ambulatoriali con '
Fondi Sanitari Integrativi, Assicurazioni Sanitarie, Enti e Casse Mutue.
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Info e prenotazioni: . . .
+39 0865.929624 ped) ufficio.solventi@neuromed.it

COS’E L’ASSISTENZA SANITARIA INTEGRATIVA?
L’assistenza sanitaria integrativa é una forma di tutela che permette di integrare e/o sostituire le
prestazioni pubbliche nell’ambito dei servizi medico-sanitari.

CHI PUO BENEFICIARNE?

Quasi 15 milioni diitaliani beneficiano di una qualche forma di assistenza sanitaria supplementare.
Tuttavia molti lavoratori non sanno di aver gia acquisito, attraverso I'attivita professionale, una
copertura sanitaria integrativa con tutti i vantaggi ad essa legati.
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