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Abstract

The diagnosis of Parkinson???s disease (PD) relies on the
observation of clinical symptoms and neurological
examinations and significantly relies on the identification
of classical motor symptoms. However, the severity of the
symptoms varies from person to person, and misdiagnoses
and confusion with other illnesses are frequent. To date, no
laboratory biomarkers exist for this neurological condition,
and findings on functional imaging aren't remarkable.
Thus, there's a critical must develop diagnostic tools to
help medical doctors. Our long-term goal is to develop a
reliable diagnostic tool for hospitals, a technique which
will assist physicians to see the illness. In response to the
present need, we've got designed and developed an
interdisciplinary approach to attain this ambitious goal.
Our approach combines two experimental tools with a
computational method and uses both animals and humans.
the primary experimental tool is opt genetics. Opt genetics
modifies specific styles of neurons so that they is switched
on in response to light. Opt genetics now allows for precise
spatial and temporal control of the experimental input
enabling a broad array of applications to review the
responses of neuronal systems. The second experimental
tool is functional resonance imaging (fMRI), which
measures blood flow within the brain. We associate
increased blood flow with increased neuronal activity.
Using optogenetics to modify on a particular style of
neuron, and fMRI to map how other regions of the brain
respond, we are able to use computational modeling to get
guantitative descriptions of specific brain networks with
cell-type specificity, and also determine its function.

Then, we will estimate the contribution of every specific
brain network to the identical networks estimated within
the healthy and diseased human brain and develop a
diagnostic tool. Testing our approach to rodents, we've
targeted two differing kinds of neurons known to be
involved in PD. We found that upon stimulation of a
selected sort of neurons that has D1-dopamine receptors,
we activated a pathway ??? the direct pathway - that drawn

up greater motion while when stimulating the opposite sort
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of neurons that has D2-dopamine receptors, we activated
another pathway ??? the indirect pathway ??? that immersed
less motion. We then imaged animals while stimulating
either form of neuron and showed how the various neuron
types generate distinct whole-brain activation maps, maps
with different behavioral outcomes. Finally, we designed a
computational approach to draw circuit diagrams that
underlie these neuron-specific brain circuit functions. For
the primary time, we published quantitative neural circuits
with cell-type specificity. These findings may already help
to boost treatments for PD. as an example, medical doctors
are already employing a technique called deep brain
stimulation (DBS) to ameliorate Parkinson???s tremors in
their patients. In short, DBS delivers tiny electric jolts at
high frequency to neurons that are thought to be
accountable for the tremors. a far better understanding of
the how those neurons work to manage movement could
help guide simpler stimulation therapies. However, more
broadly, our approach ??? opt genetics and fMRI combined
with computational modeling ??? may give scientists a
unique thanks to reverse-engineer the functions of the
numerous differing types of neurons within the brain and
also the humongous diverse array of neural circuits formed
to hold out various commands which are liable for behavior.
Optogenetic tools have provided a replacement thanks to
establish causal relationships between brain activity and
behavior in health and disease.

Although no animal model captures human disease
precisely, behaviors that recapitulate disease symptoms
could also be elicited and modulated by optogenetic
methods, including behaviors that are relevant to anxiety,
fear, depression, addiction, autism and parkinsonism. The
rapid proliferation of optogenetic reagents along with the
swift advancement of strategies for implementation has
created new opportunities for causal and precise dissection
of the circuits underlying brain diseases in animal models.
to enhance understanding of psychiatric and neurological
disorders, it'll be important to spot the underlying neural
circuits, to pinpoint the precise nature of the causally
important aberrations in these circuits and to modulate
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circuit and behavioural dysfunction with precise and
specific experimental interventions. However, such a deep,
circuit-level understanding of neuropsychiatric disorders,
or indeed even of normal CNS circuit function, has been
challenging to realize with traditional methods. The
complexity of neural circuitry has historically precluded
the employment of genetically and temporally precise
manipulations to probe detailed mechanisms of function
and dysfunction. Optogeneticsl,2 describes the now
widespread use of microbial opsins3, or related tools4,
which will be activated by illumination to govern cells with
high specificity and temporal precision5-7 even within
intact tissue or behaving animals8-11. Here, we briefly
review how optogenetic approaches are wont to dissect
neural circuits in animal models of symptoms that are
relevant to fear, anxiety, depression, schizophrenia,
addiction, social dysfunction, Parkinson’s disease and
epilepsy. Successful probing of complex diseases during
this way will rely on the validity of animal models wont to
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identify the crucial circuit elements and activity patterns
that are involved in each cluster of symptoms, and also the
precision and efficiency of interventions designed to
selectively target these elements or patterns. Therefore, we
also discuss new strategies for targeting opsins to specific
cells gate elements and principles for integrating
optogenetics with electrophysiological, pharmacological
and behavioural assessments. We also highlight the benefits
and practical limitations of those approaches for the study
of psychiatric and disorder. it's intriguing to take a position
that a really specific (and now testable) neural circuit
dysfunction (such as an imbalance in excitation and
inhibition) may well be causally involved in multiple
psychiatric  diseases including anxiety, depression,
addiction, schizophrenia and autism. Variation in precise
symptomatology from disease to disease may well be more
closely linked to variation within the role of the affected
circuit than to fundamentally distinct principles of the
pathologically altered neural activity propagation.
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