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Over the past decade, the proportion of
ages over 65 in the population of devel-
oped countries has increased by more
than 10%. Moreover, the percentage is ex-
pected to reach over 20% by 2030 [1]. To
maintain the health of the elderly, a prop-
er function of the homeostatic systems
(nervous, endocrine and immune) and ap-
propriate interactions between these sys-
tems and gut microbiota is required. How-
ever, these systems are affected by aging
which reduces the functional capacity of
all the organs in the body. In turn, a chron-
ic low-grade inflammatory state may
appear, evolving into “inflammaging”.
“Immunosenescence” is a physiological
decline in immune system in both adap-
tive and cellular immunity, resulting in
age-related oxidative stress, a low-grade
inflammatory state, and intestinal dysbio-
sis. There might be a correlation between
immunosenescence and a perturbed gut
microbiota and frailty in the elderly [2].
Due to the effects of the gut microbiota on
the process of immunosenescence and
inflammaging, it can be considered that
gut microbiota homeostasis along with
the prohibition of the pathogen coloniza-
tion and their proliferation and toxin pro-
duction, can ultimately affect the host’s
lifespan [3]. In this respect, it can be pos-
sible to promote lifespan with strategies
targeting microbiota, such as pro/prebi-
otics consumption. However, the studies
covering the whole lifespan of humans
are obviously not possible at the moment,
and the results are not expected to be
available soon [4].

Alternations in the gut microbiota com-
position can be thought as one of sev-
eral different age-related physiological
processes. These alterations determine
the process of aging in human beings.
It is certain that the aging gut microbio-
ta shows several features affecting the
health status of the aged. An approach
to prevention and treatment of diseases,
as well as for the promotion of healthy ag-
ing and longevity, can consider the aging
human being as a meta-organism. One
of the strategies in this approach might
be the manipulation of the gut microbi-
ota composition through the use of pro/
prebiotics. Indeed, the use of prol/prebi-
otics seems to be a promising approach
despite limited available studies [5].
Genetic background and lifestyle of the
people can influence the links between
healthy aging, microbiota and longevity.
In this respect, there are many studies
suggesting that by making some [cont.]
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| came to Odense as Professor of Translational Neurobiology in 2018, after
time Copenhagen where | became head of a new Department of Neurosci-
ence and Pharmacology in 2008. Before Copenhagen, | headed the Positron
Emission Tomography (PET) Center at Aarhus University Hospital since
1994, including the new Center of Functionally Integrative Neuroscience
(CFIN) established there in 2001 to study live and intact human and animal
brains.

| left Canada in 1994, persuaded by Danish Research and Education Min-
ister Bertel Haarder to establish PET in Aarhus. In Montreal, | headed the
McConnell Brain Imaging Center at McGill University where | originally had
a one-year fellowship to study PET but | ended up staying for eight years,
during which time | also supervised the PhD of a neurobiologist from Tabriz,
Manouchehr Vafaee.

My interest in PET goes back to medical school in Copenhagen where phys-
iology professor Christian Crone advised me to study blood-brain [cont.]
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Founder’s Message
Prof. Seyed Kazem Shakouri, M.D.
Since honouring the bygone
scientists is a sign of every na-
tion’s legacy and pride, we can
hardly find people who ignore this signifi-
cance. Avicenna (c.980 — June 1037) as the
father of early modern medicine and Mu-
hammad ibn Zakariya al-Razi (854 CE — 925
CE), famous Iranian chemist, are among the
best scientists of Iran and the whole world
whose two precious treasures, “The Can-
on of Medicine” and “al-Hawi” have been
inherited for us. Therefore, 23rd and 27th
of August are named as the doctor’s and
pharmacist’s day in Iran showing our sin-
cere appreciation. Congratulations to all the
experts in medicine and pharmacy in the
light of these great days. Furthermore, we
are pleased to invite all researchers to the
4th Alavi Meeting from October 9-11, 2019
in the Aging Research Institute of TUOMS.

Director of RCPBS’s

Message

Prof. Ali Fakhari, M.D.
Modern psychiatry is a novel
look to psychiatry 100-year widespread his-
tory from psychoanalysis and psychology to
neuroscience. With a precise look to the his-
tory of psychiatry, the pioneer psychiatrists
would be considered as magicians who
have tried to treat or intervene of the mind
disorders in their arbitrary own way. Mod-
ern psychiatry, however, is not based on
speculation or supposal but is based on ac-
curate, calculated, and non-prejudice stud-
ies and tries to find the causes and context
of human behavior and disorders that are
called psychiatric disorders.Clinical trials
that benefit from blind or even triple blind
methods can be considered as examples of
serious intention of psychiatric studies and
researches to eliminate bias and specula-
tion in human studies.In this regard, modern
psychiatry contains a wide range of scien-
tific studies including sociology and human
behavior in societies, crises, different situ-
ations as well as molecular changes, and
the role of genes, neurotransmitter and re-
ceptors in psychiatric disorders. Therefore,
basic, molecular, genetics and cognitive
studies, psychology, imaging techniques,
and other modern sciences are used in this
field.

Researchers of this research center, in ac-
cordance with their mission, are consid-
ering this wide range of scientific studies
and, of course, their main aim in research
in psychiatry and aging with design, innova-
tion and structured studies in these fields
aspire to play an important role in national,
regional and international modern psychia-
try studies. The main goal of this research
center is to understand the current con-
cerns of society such as the elderly, psy-
chiatric disorders, addiction and psychotic
in order to take steps in resolving the men-
tioned problems.

Student
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International
Projects
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principal changes in lifestyle and related
factors, including caloric restriction di-
ets, intake of probiotics [6], reduction of
the proinflammatory status [7], enhance-
ment of antioxidant activity, prevention
of insulin resistance [8] and lipid dysho-
meostasis [9], microbiota transplanta-
tion, physical activity and maintenance
of immune homeostasis, it is possible
to enhance the quality of life during the
process of aging.
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Research Center of Psychiatry and Be-
havioral Sciences has been established
from the second half of 2007 as the re-
search team of psychiatry and behav-
ioral sciences of Tabriz University of
medical sciences with faculty members
including psychiatrists, psychologists,
psycho-pharmacologists, physiologists,
radiologists, neurologists, social medi-
cine specialists and epidemiologists at
Razi hospital of Tabriz. The research
team was gradually promoted to the
Clinical Psychiatry Research Center by
establishing the Board of Directors and
with the efforts of Professor Ali Fakhari
in March 2011 receiving the permission
of Ministry of Health. Andin 2017, it was
finally approved as Research Center of
Psychiatry and Behavioral Sciences;
the center is currently a subsidiary of
the Aging Research Institute. Our Stud-
ies in previous years have been largely
human-induced, and research in this
area continues. Some researches in the
human domain briefly includes:
Psychiatric disorders (case-control, in-
terventional, ...)
Brain Mapping Studies (QEEG) and MRI
Genetic studies in the field of psychiat-
ric disorders
Cognitive studies

The center is currently conducting sev-
eral research projects in cooperation
with various domestic and foreign uni-
versities such as lran University of Med-
ical Sciences, Orumieh, Semnan, Ar-
debil, Tabriz Universities, Islamic Azad
University of Tabriz, and Groningen
University of the Netherlands. About
250 research projects have been run-
ning and publishing valid papers at this
center. Since 2017 with the recruitment
of the first full-time research faculty
member (a physiologist with a research
orientation on the role of the nervous
system in psychiatric and behavioral
disorders) The Center's research has
entered a new phase in the develop-
ment of animal model studies beside
human studies. During the years 2017
to 2018, with the cooperation of Tabriz
University of medical sciences and
the Aging Research Institute our ani-

mal models laboratory was set up and
the office has also been expanded. By
increasing the facilities, the activities
necessary for obtaining a license to ad-
mit PhD by research students have be-
gun, which is expected to be completed
in 2019. It should be noted that in the
animal laboratory various models have
been set up and studies in the following
areas (human and animal) have been
added to the activities of the center:
1) Cognitive science animal models:
These models are used to examine the
complications of psychiatric disorders
on cognitive abilities.
2) Psychiatric animal models:
* Anxiety tests
* Depression induction models
* Recording and analyzing depression
behaviors
* Animal Model of Post-Traumatic Stress
Disorder (PTSD)
* Animal Model of Social Behavior
* Addiction models:

¢ Inducing addiction

* Withdrawal
* Autism model
3) Electrophysiological studies (under
construction)
* Recording EEG signals from animal
brain
* Recording single-brain signals from
animal animals
* Recording short term potentiation
(Paired Pals)
* Recording Long Term Potentiation
(LTP)
4) Stereotactic surgery
* Cannulation of the rodent brain to in-
ject different drugs in any area of the
brain
5) Exercise studies
* Using special treadmills for laboratory
animals to study the effects of forced
exercise on psychiatric disorders and
other diseases.
6) Sleep studies: To study sleep physiol-
ogy and the effects of sleep deprivation
on psychiatric and behavioral disorders
* Full sleep deprivation
* REM sleep deprivation
7) Pain studies
8) Molecular studies

glucose transport in rats and to go to New York after my medical degree in 1973, to
learn about the energy metabolism of brains under the tutelage of neurologist Fred
Plum at the New York Hospital.

The years 1973-76 in New York were the years when psychiatrist Louis Sokoloff in
Bethesda developed autoradiography of brain metabolism with labeled 2-deoxyglu-
cose (2DG) that was quickly extended to fluoro-deoxyglucose (FDG) for use in people.
The first experiments with FDG were done by another Tabrizi scientist, the nuclear
medicine physician Abass Alavi whom | met in Philadelphia.

The ambition to work with PET actually arose earlier when | went to Berkeley in Cal-
ifornia in 1964 where | witnessed the onset of the Free Speech Movement (FSM) of
students who wanted to modernize university education and to extend voting rights to
black Americans. In Berkeley | met the physicist, physiologist, and physician Thomas
Budinger who completed a PhD project on medical physics, and he also played an
important role in the development of PET at the Lawrence Berkeley Laboratory where
he still works. It was here that Ernest Lawrence invented the cyclotron and discovered
positrons.

| returned to Copenhagen in 1976 to become a neurosurgeon but the interest in PET
caused me to choose neuroscience with PET as the tool. PET didn't come to Denmark
till after my transfer to Montreal when | sold an older PET device to Copenhagen in
1989. The urge to develop PET facilities caused me to help move another older PET
device from Montreal to Dresden in East Germany, at the time when students and
others breached the Berlin Wall, an event that | withessed 25 years almost to the day
after the FSM in Berkeley.

Physicist Clifford Patlak from the NIH paid a visit to Copenhagen in 1977 on the occa-
sion of conferences on neurochemistry and brain circulation. He shared an idea with
me of how to measure blood-brain barrier permeability that | combined with a method
of bolus injection and automated blood sample integration into what became known
as the Patlak or Gjedde-Patlak Plot.

With no PET in Denmark, and no prospects for one, | had to do PET during shorter visits

to other places, including the PET Labora-
tory of Wolf-Dieter Heiss in Cologne-Mer-
haim and the nuclear medicine depart-
ment of Henry N. Wagner, Jr., in Baltimore,
MD, where | met my long-term friend and
colleague Dean F. Wong who helped me
apply the “Plot” to neuroreceptor binding
studies with PET. An obvious approach
now presented itself to combine neurore-
ceptor and metabolism studies with PET
into investigations of how the processes
interact in the service of brain function.

This is what | want to do here in Odense,
with the help of friends from McGill in Mon-
treal, Johns Hopkins in Baltimore, and
TUOMS in Tabriz. My focus is on dendritic
spines and their role in network integra-
tion that may shed light (positrons and
photons) on the origins of consciousness.
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Congratulations to Dr.

Reza Badalzadeh, Asso-

ciate Professor of Phys-
iology, TUOMS, on having his
articles entitled: Signaling me-
diators modulated by cardiopro-
tective interventions in healthy

Vs

and diabetic myocardium with

ischaemia-reperfusion injury
published in journal of Europe-
an Journal of Preventive Car-
diology (IF=4.542) which have
been selected as the top articles
of this issue. To show greet-
ings, Aging Research Institute
has given him a special grant.

MRI: a promising tool for early-stage wake up stroke detection
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Abstract

Wake up stroke (WUS), as a neuro-
vascular emergencies, has high prev-
alence particularly in elderly people.
In other hand, the patients with WUS
are not eligible to receive any fibrinol-
ysis treatment due to unknown time of
symptoms onset. Fortunately, today
MRI is a specialized diagnostic tool
to identify patients within preceding
3-4.5 hours onset of symptoms and
subsequently could improve the WUS
management to receive proper treat-
ment.

Keywords: Wake up stroke, elderly people;
fibrinolysis treatment; MRI

Aging is considered to be as gold-
en, valuable and respectful period
throughout human life. Due to phys-
iological imbalances, elderly people
are more susceptible to various dis-
eases such as cardiovascular disor-
ders, neurodegenerative conditions,
and cancers. Given that the stroke
(CVA") is the second leading cause
of death following cardiovascular
events in Iran and worldwide, it has
been an interesting field of research
for many researchers or clinicians.
Recent epidemiologic studies noted
the stroke occurs almost a decade
earlier in Iran compared to developed
countries have arisen concerning to

make necessary and strategic deci-
sions for the management and proper
treatment because of socio-econom-
ic irreparable and heavy cost [1]. In
fact, age is one of the non-modifia-
ble items for stroke while there is a
correlation between the increasing
incidence of stroke and older peo-
ple growing within the population,
which poses predictable challenges
for health care systems. Regarding
stroke is considered as one of the
acute and neurological emergency,
precise and prompt therapeutic ap-
proaches play an important role in
stroke management. Awareness of
symptoms onset time also has impor-
tance in the therapeutic strategy of
stroke. Receiving of fibrinolysis treat-
ment is also restricted to a time win-
dow of 3- 4.5 hours’ onset. Wake-up
stroke (WUS) is a frequent condition,
affecting patients with stroke. Ap-
proximately one-third of patients with
ischemic stroke represent the symp-
toms of stroke when they wake up.
Consistent with recent studies, our
unpublished results showed that the
prevalence of wake-up stroke is al-
most similar in women and men with
age range between 68-72 years old.
Chronic hypertension is thought to be
as the main risk factor for stroke oc-
currence. Some cardiovascular [cont.]
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risk factors involve in WUS also listed
below:
Endogenous factors €= Exogenous factors

A Platelet aggregation AN Physical activity

A Platelet count ¥ autoregulation

A Prothrombotic factors A SNA and RAA system
¥ Fibrinogen A vascular resistance
¥ Fibrinolysis Sleep apnoe

Blood pressure surge A SNA and RAA system

Endothelial dysfunction

N/

WAKE-UP Stroke
Figure 1. Changes of cardiovascular factors re-

sulting in contributing to a higher risk of stroke
in the morning hours. [5].

CT (computerized tomography) or
MR (magnetic resonance) angiogra-
phy, as known diagnostic tools, have
adequate sensitivity and specificity
in identifying an occlusion of large
proximal vessels. In WAKE UP trial
as one the major European clinical
study which was conducted by Glas-
gow University (UK), the physicians
were able to manage all patients with
suspected stroke who eligible benefit
from fibrinolytic treatment by using
a combination of two types of MRI
scans [3]. Diffusion-weighted imag-
ing (DWI) is able to show early chang-
es in the brain after CVA, while patho-
logic changes in the second type
of MRI sequences, FLAIR (fluid-at-
tenuated inversion recovery) is not
observable till after passing several
hours. If changes are shown on DWI
but not FLAIR, then a patient’s stroke
is most likely to have happened with-
in 4.5 hours. Today, DWI/FLAIR mis-
match called ‘tissue clock’ applicate
to identify the patients whose stroke
occurred within 3 to 4.5 hours from
symptoms beginning. With a posi-
tive DWI lesion and a negative FLAIR
sequence, it has been declared a
78%-93% specificity and 65% sensi-
tivity to predict whether the stroke
happened in the preceding 4.5 hours
or not. These findings supported the
hypothesis that MRI would be used as
a tissue clock to determine the infarct
region occurred less than 4.5 hours
previously (Figure 2 and Figure 3) [4].
Like CT/ MR perfusion, NIHSS? also
is a worthy surrogate for detection of
tissue at risk. To interpret, the larger
area of perfusion lesion gains a high-
er score of NIHSS [4].

Figure 2. Color MRI credit by Glasgo Unvelty [6]
International Project (No.3)

Figure 3. Wake-up stroke typical MRI scan: A.
DWI showed an area of hyperintensity in the
right middle cerebral artery (MCA) zone; B.
Restricted diffusion on apparent diffusion co-
efficient (ADC) map; C. FLAIR is negative [4].

Although there is not approved
treatment paradigm for WUS, nev-
ertheless according to the more
recent guideline, stroke patients
who present with an unclear onset
of stroke symptoms up to 24 hours
could be potential candidates for
intravenous thrombolysis treat-
ment (such as t-PA, Alteplase) and/
or mechanical thrombectomy (end-
ovascular stroke treatment) [5]. It
has been shown that alteplase as
a choice treatment for hyperacute
stroke is better in elderly patients
with 80 < years old. Over the last
decade, to improve management of
stroke patients especially in elderly
subjects, the care units transferred
from general wards into multidisci-
plinary and specialized units. For
the first time, the organized stroke
care defined in the 1980s but im-
plemented following meta-analysis
which conducted in 2013. Remark-
able reduction in mortality (20%)
and disability were the major out-
comes of this study. The improve-
ment of stroke unites particularly
has importance for older patients,
who often fright having to move
into a nursing home [6].
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Interaction of aging with cardioprotective interventions in
myocardial ischemia-reperfusion injury: focusing on autophagy and
mitochondrial biogenesis mechanisms

Reza Badalzadeh', Manouchehr Vafaee?, Poul Flemming Carlsen?, Leila Hosseini' and Mojgan Rajabi’
1. Aging Research Institute, Tabriz University of Medical Sciences, Tabriz, Iran.
2. Department of Nuclear Medicine, Odense University Hospital, Odense Denmark.

Reza Badalzadeh
Aging is a complex process character-
ized by the progressive failure of cellular
repair pathways such as autophagy and
mitophagy (mitochondrial autophagy),
resulting in a gradual accumulation of
dysfunctional macromolecules and orga-
nelles. The incidence of ischemic heart
disease increases dramatically with age.

Manouchehr Vafaee Poul Flemming Carlsen

A a

Leila Hosseini Mojgan Rajabi

Myocardial ischemialreperfusion (I/R)
injury is always inevitable during and
following cardiac procedures such as
angioplasty (PCl), CABG surgery, and
heart transplantation. It is believed that
aging can interact with I/R pathophysiol-
ogy and may inhibit the cardioprotective
effects of therapeutic modalities (like
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Parkinson’s disease (PD) is the second
most prevalent neurodegenerative dis-
ease in the world, that affects more than
1% of population over 65 years; and it is
predicted that with the aging of popula-
tion, especially in developed countries,
this number will increase gradually in the
near future [1,2]. PD has some principle
motor symptoms, including bradykine-
sia, resting tremor, rigidity, and postural
instability, as well as non-motor symp-
toms that include depression, cognitive
decline, intestinal dysfunction, and grad-
ually decreased life quality [3].

The exact pathogenesis of PD is not
clear, yet one of the hallmarks of PD
occurrence is the loss of dopamine
neurons in the midbrain (mDA). For this
reason, dopamine (DA) replacement
therapy is now considered as the gold
standard medical treatment for PD. Oth-
er successful interventions to relieve PD
symptoms include surgical applications
(e.g. deep brain stimulation) or gene
therapy; however none of these treat-
ments actually prevents or reverses the
loss of mDA neurons [4]. In this situation,
the only possible option to reverse the
disease progression is to replace the
lost neurons; and since the neurodegen-
eration in PD remains relatively local, it
is considered to be a good candidate for
cell-based treatments [5].

The first steps for cell-based therapy of
PD were taken by worldwide efforts to
replace the lost DA neurons, using fetal
midbrain tissue; some of which showed
great success and long lasting surviv-
al because of the physiological release
of DA in host bodies. The fetal trans-
plant work was groundbreaking, but the
problem was that the material itself was
scarce [6]. Technically, multiple fetal do-
nors are required for a single fetal trans-
plant to be possible; besides, it is not
ethical to request or demand tissue from
electively aborted fetuses [7].
Embryonic stem-cells (ESCs) are an-
other potential source for DA neurons,
which are extracted from the human
blastocyst and are therefore representa-
tive of early embryo [8]. The study of hu-
man ESCs is still in the pre-clinical stage,
since some of the conducted animal
studies suggested that ESCs may cause
behavioral and neurochemical compli-
cations in animal models of neurodegen-
erative diseases. Moreover they are only
available on embryonic stage which is a
very short stage of life and not always at-
tainable [9].

To overcome these obstacles, it is pos-
sible to derive mDA neurons for trans-
plantation from non-fetal or non-embry-
onic sources; and a reasonable way to
do so, is to induce stem cell sources by
reprogramming skin fibroblasts through
a pluripotent stage, and make induced
pluripotent stem-cells (iPSCs). These

postconditioning). In this interaction, au-
tophagy and mitochondrial function can
be the two main determinants because
they have critical roles in I/R injury, ag-
ing process as well as cardioprotection.
Thus, it seems logical that activating
mitochondrial biogenesis through au-
tophagy/mitophagy stimulators would
modulate the burden of cardiac diseas-
es in aging.

In spite of extensive preclinical investi-
gations on cardioprotection, there is still

cells offer a variety of advantages, in-
cluding accessibility,immunoaccepta-
bility, and avoiding ethical issues, in
comparison to fetal and embryonic
stem cells [10].

iPSC is the very technology which
makes it possible to generate patient
and disease specific cells, without
any need to embryos or fetuses. and
therefore, is able to revolutionize per-
sonalized medicine [11,12], but on its
way to become a feasible choice for
PD treatment, still much work is need-
ed to be done. For instance PD is a
heterogeneous disease that may have
multiple etiologies or variable unsets,
with different responses to cell-thera-
py [13]. Hence Therefore, factors such
as patient selection criteria for initial
clinical trial design, need to be taken
into consideration carefully.
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no translation of knowledge from basic
to clinical settings. One reason is likely
attributable to the research settings and
methodological designs. Human [cont.]
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patients with myocardial /IR injuries
commonly have underlying cardiovas-
cular risk factors such as aging, which is
usually ignored in the settings of preclin-
ical studies. Therefore, it is necessary to
design targeted and multi-dimensional
studies with two or more therapeutic ap-
proaches (combination therapy) instead
of monotherapy. Accordingly, the aim of
this study was to evaluate the protective
effects of nicotinamide mononucleotide
(NMN) and postconditioning with mela-
tonin, alone or in combination together,
on myocardial I/R injury in aged rats. In
this study, we had postulated that admin-

istration of anti-oxidative and cell-surviv-
ing treatments (e.g. melatonin) beside
the activators of mitochondrial biogene-
sis (e.g. NMN) can restore I/IR heart’s nor-
mal physiology and overcome the failure
of cardioprotection in aging setting.

This experimental study (figure 1) was
conducted in the cardiovascular labo-
ratory of Department of Physiology in
Tabriz University of Medical Sciences.
Our study revealed the therapeutic po-
tential of NMN and melatonin against
IIR injury in aged rat hearts, specifically
when they were used in combination.
We found that NMN and melatonin had

protective effects against I/IR injury by
reducing the infarct size and restoring
myocardial contractile and electrical
function toward normal values. Co-appli-
cation of NMN and melatonin could pro-
vide stronger cardioprotection through
reducing mitochondrial membrane de-
polarization and its ROS generation as
well as boosting the expression of genes
regulating autophagy and mitochondri-
al biogenesis (Foxo1-LC3B-P62-mfn1/2
and Sirt3-PGC10-Nrf1-TFAM-mtDNA).

Two articles derived from this project
have recently been published in Europe-
an Journal of Preventive Cardiology (IF:

4.542) (doi:10.1177/2047487318756420)
and in Biogerontology (IF: 3.702)
(doi:10.1007/s10522-019-09805-6), and
two other articles are under review. For
the second part of the study, we want
to collaborate with Odense University
to use the animal PET scan machine for
assaying the extent of myocardial infarc-
tion in aged rat hearts, in vivo. To this
end, a mini-project for Danish part has
been written, in collaboration with Dr.
Vafaee and Dr. Flemming in Odense, and
after providing the required facilities, we
can conduct the PET section of the pro-
jectin Odense University in Denmark.
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