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Achievements of ICSS Alzheimer's Disease Diagnosis Research Group (_)

The Alzheimer's Disease Diagnosis Research Group (ADDRG) has been active in ICSS since Y-\#.

During this period, studies were conducted on methods for modeling disease progression and
conducting an early diagnosis. During the past ¢ years, various theoretical and practical methods
were evaluated including theoretical methods such as biosensor stimulation for early diagnosis
as well as measuring disease progression via EEG, fMRI, and PET.

So far, the achievements of this research group include A ISl articles, & conference articles, and f

presentations. The most notable achievements of this committee are winning the best Iranian
Ph.D. Research annual awards in Y- 14 and receiving the best article award from the ath Iranian

Joint Congress on Fuzzy and Intelligent Systems (CFISY-YY).
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Addictive disorders, prevention and treatment with new approaches (Dr. Nader charkhgard)
Addiction includes a wide range of disorders, Research on different types of addiction has shown
that addiction is not a homogeneous phenomenon and this has implications for loss of control.
The probability of initial use and the probability of progression toward a pathologic pattern of
use are influenced by intrinsic factors (eg, genotype, sex, age, age at first use, preexisting
addictive disorder, or other mental iliness), extrinsic factors (eg, drug availability, peer influences
social support, childhood adversity, parenting style, socioeconomic status), and the nature of the
addictive agent (eg, psychoactive properties, pharmacokinetics, mode of use or administration).
New approaches to prevention and treatment require the identification of objective factors,
similar to the identification of disease-causing factors in other branches of medicine.

Here, | will mention about the research that has been done in this field to know the biological
and neurobiological factors affecting addiction (such as the effect of testosterone and oxytocin)
in the Department of Neuroscience and Addiction Studies in the school of advanced Medical
Technologies of Tehran University of Medical Sciences and regarding the impact of these studies
on new approaches to prevention, treatment and policy, | will also evaluate the discussion and
the future of addictive disorders.

Learning how others' beliefs change in light of hierarchical Bayesian reasoning (AmirHossein
Tehranisafa)

Hierarchical Gaussian Filter (HGF) is a recent derivation based on Bayesian principles that support
a hierarchical generative model of the environment and its (in)stabilities. The HGF is a principled
and generic approach to dealing with uncertainty in perception. Besides being computationally
efficient, it allows for online estimation of hidden states, and it has found numerous applications
to experimental data from human subjects.

Using hierarchical generative models, we developed a model that allows a gambler to make a
choice between gambling and getting a safe payout. Having inverted the model, we were able to
optimize the posterior density probabilities over unknown states (risk attitude and its volatility
over time). This Y-level Hierarchical Gaussian Filter consists of a set of clear, trial-by-trial

instructions to update the sufficient statistics of the posterior expectation about the decision
maker's risk attitude and its volatility over time and its update rules can be summarized in terms
of RL models as a whole.

In the three-level HGF, the learning rate is adjusted in proportion to the degree of uncertainty.
On the other hand, the non-hierarchical Bayesian learner can only learn about unchanging risk
attitudes and RL-based strategies are useful when the changes are predictable (tonic volatility),
but cannot be used when risk attitudes change suddenly (phasic volatility).
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High-level visual processing in Alzheimer's Disease (Haniyeh Marefat)

Backgrounds It is well-established that non-memory systems i.e., sensory systems including
visual, auditory and olfactory are disrupted in early stages of Alzheimer’s disease (AD) (Albers,
Gilmore et al. Y-15). Within high-level visual areas, ventral visual stream impairment responsible

for object recognition is more pronounced than dorsal visual stream responsible for spatial
localization. In addition to high-level visual processing, speed of processing is also affected in AD.
It has been known that disruption in daily tasks performed with the help of vision is not only due
to impaired visual system but also due to slowing down of information processing speed (Sekuler
and Ball YaA#). It has been observed that the speed of performing various cognitive tasks is slowed

down in the elderly and older people have difficulty performing tasks that are particularly



timesensitive. Designing a task that involves the high-level ventral visual system and at the same
time requires a high speed of information processing can identify brain defects in the early stages
of Alzheimer's disease. We designed an ultra-rapid animacy categorization task to study brain
impairments in early stages of AD. Methods Y. healthy controls (HC), V& subjects with mild

cognitive impairment (MCI) and \- patients with mild Alzheimer’s disease were recruited. All

subjects were age, gender and education matched. Participants were instructed to do an ultra-
rapid visual animacy categorization task called Integrated Cognitive assessment (ICA)
(KhalighRazavi, Habibi et al. Y- 14) while were in the MRI scanner. Participants were expected to

categorize if the presented image contained a picture of an animal or not by pressing right and
left buttons, respectively and were told to respond as fast and accurate as they could. Data was
analyzed with univariate approach to explore level of activity and with multivariate-pattern
analysis (MVPA) to investigate pattern of activity. In MVPA, we trained a linear classifier for each
brain area, to do animal/nonanimal categorization based on the patterns of brain responses to
the images. Result In some of the key brain regions, such as R-parahippocampus and R-fusiform,
overlapping with early tau-pathology (Braak, Alafuzoff et al. Y- -#), both HC and MCI showed a

significantly higher level of mean brain activity in response to all images compared to the AD
group (p-value<. .- - -\). Additionally, looking at the patterns of brain activity in the L-fusiform, HC

and MCI could be discriminated based on their MVPA responses (p-value<-.--15), while there
was no univariate difference between the two groups.

The inflammatory hypothesis of depression (Elham Bakhtiyari)

The most common emotional disorder characterized by decreased desire and loss of pleasure
and interest is depression. Depression has been identified as a major cause of disability by the
World Health Organization. This disorder leads to huge economic costs and suicide disaster as
the most severe result. Little success has been achieved in discovering effective drugs in the
treatment of depression, which is due to insufficient understanding of the underlying biology of
this disorder, which indicates the need for extensive research in this field. One of the hypotheses

proposed for depression is its inflammatory hypothesis, and one of the factors that plays a major
role in this approach is the inflammasome complex, which eventually causes pyroptosis as a
result of its activation. Among the factors that activate this complex is stress. Since less attention
has been paid to the initial stages, that is, when stress reactions and immune responses begin,

the necessity of conducting research in this field is identified.
Our research team under the guidance of Professor Gholamreza Hassanzadeh has conducted

valuable studies on the inflammasome complex and has recently started research in the field of
stress-induced depression in the Tehran University of Medical Sciences, School of Advanced
Technologies in Medicine and it has created the platform for further investigations, both in

understanding the mechanism of disease and the discovery of effective drugs in the treatment
of the disease.




Zebra Finch as an animal model in neuroscience (Zohreh SafarCharati)

Humans are often thought to be unique in their linguistic abilities. More recently, behavioral,
neuroanatomical and genetic similarities between the human language system and several other
specie were found, most notably in songbirds. Evidence shows that songbirds learn their songs.
This learning has striking parallels to speech acquisition: like humans, birds must hear the sounds
of adults during a sensitive period, and must hear their own voice while learning to vocalize. With
the discovery and investigation of discrete brain structures required for singing, songbirds are
now providing insights into neural mechanisms of learning. Aided by a wealth of behavioral
observations and species diversity, studies in songbirds are addressing such basic issues in
neuroscience as perceptual and sensorimotor learning, developmental regulation of plasticity,
and the control and function of adult neurogenesis. In this presentation, | will explain the place
of the zebra finch animal model in neuroscience studies.



