nsUsTYNdINUIIYINISIUINeEEASNISUINNG
(399 “nsaugnsaansuITeieafuaues
3nla wazwgAnssu” (Development of Research

Strategies for Brain Mind and Behaviour)

dalay sundnerAaninisunnd drineuanznssunsITeuisnd () i
aniuddeszuuansnsag (@25d) Ul 21 - 23 nsngaAu 2557
o osuszyuglines (upiter) ¥y 3 TsausudisnAaunsud ABWLIUTU NTUNN

Neuroscience: Scientific Bases of Brain-Mind-
Behavior and Development of Neuroscience
Research and Education for Thailand

36, 93, YNl AYANG
NSIUNSANIINE H1VIINGIAEASNISUNNG
a1sdfiAuguitTeuszaminendans
aniudainermansiuana uninerdeuiing
Email: naiphinich@gmail.com

The Human Brain: our universe
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What is Neuroscience?

Neuroscience is one of the most important and
rapidly developing multidisciplinary fields of scientific
researches and clinical investigations. (Society for
Neuroscience: www.sfn.org)

Neuroscience represents the entire range of scientific research
endeavors aimed at understanding the brain, the entire nervous
system, neurobiological mechanisms underlying various behaviors
in both health and diseases, and translating this knowledge to the
treatment and prevention of nervous system and mental disorders.

It fosters the broad interdisciplinary fields that use multiple approaches
“Multi-omics” (e.g., genetic, molecular, cellular, anatomical,
neurophysiological, neurochemical, neuropharmacological, system,
comparative and evolutionary, computational, and behavioral
neuroscience) to study the nervous system of organisms ranging from
invertebrates to humans across various stages of development,
maturation, and aging.
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What is learning or cognition?
nszmumiﬁﬂuﬁ--ﬁﬂ (Learning or Cognition)

In science, cognition is a group of mental processes that includes:
attention,
memory,
producing and understanding language,
learning,
reasoning,
problem solving,
and decision making.

In psychology and cognitive science and cognitive neuroscience, "cognition"
usually refers to an information processing view of an individual's psychological
functions. It is also used in a branch of social psychology called social cognition to
explain attitudes, attribution, and groups dynamics. In cognitive psychology and
cognitive engineering, cognition is typically assumed to be information processing
in a participant’s or operator’s mind or brain.

Cognition is a faculty for the processing of information, applying knowledge, and
changing preferences. Cognition, or cognitive processes, can be natural or artificial,
conscious or unconscious. the concept of cognition is closely related to abstract
concepts such as mind, intelligence. It encompasses the mental functions, mental
processes (thoughts), and states of intelligent entities.

Cognitive science is the
interdisciplinary scientific study of
the mind and its processes. It
examines what cognition is, what it
does and how it works. It includes
research on intelligence and
behavior, especially focusing on
how information is represented,
processed, and transformed (in
faculties such as perception,
language, memory, reasoning, and
emotion) within nervous systems
(human or other animal) and
machines (e.g. computers).
Cognitive science consists of
multiple research disciplines,
including psychology, artificial
intelligence, philosophy,
neuroscience, linguistics,
anthropology, sociology, and
education.

Figure illustrating the fields that contributed to the birth of cognitive science, including
linguistics, neuroscience, artificial Intelligence, philosophy, anthropology, and psychology.
Adapted from Miller, George A (2003). "The cognitive revolution: a historical perspective”.
TRENDS in Cognitive Sciences
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The Frontal Lobes Executive
Functions

“Executive Functions”
Governing emotions
Judgment

Planning

Organization

Problem Solving
Impulse Inhibition
Abstraction
Analysis/synthesis
Self-awareness*
Self-concept*

Identity and Personality

*Self- and )
« everything” e Spirituality

What can neuroscience do for our
country (Thailand)?
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INFLUENTIAL PUBLICATION | April 01, 2003

Addiction Is a Brain Disease, and It Matters
Alan |. Leshner, Ph.D.
FOCUS 2003;1:190-193.

Scientific advances over the past 20 years have shown that

1. drug addiction is a chronic, relapsing disease

that results from the prolonged effects of

drugs on the brain.

As with many other brain diseases, addiction has

embedded behavioral and social-context aspects that are

important parts of the disorder itself.

3. Therefore, the most effective treatment approaches will
include biological, behavioral, and social-context
components.

4. Recognizing addiction as a chronic, relapsing brain
disorder characterized by compulsive drug seeking
and use can impact society’s overall health and social
policy strategies and help diminish the health and
social costs associated with drug abuse and addiction.
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Conflicts, Aggression and Violence

Psycho-Neuro-Endocrinology (PNE)

Psycho-Neuro-Immunology (PNI)

New links to stress:

-Type 2 Diabetes mellitus

-Metabolic syndromes

-Sleep Apnea and Sleep disorders

-Obesity

-Cancer

-Auto-immune disorders e.g. SLE

-Allergies

-Many skin disorders

-Mental health problems e.g.
depression, aggression, violence,
homicide and suicide etc..
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MIKCRE Apprap

Earimatan o at Rescarch Dollars
Dizursier Cavest [ BT Eethrrate
Trawma: hesd snd soinal cord injuny 1,000,000 S AGE hadhan! T A7 RTY pualenn
Strokut 1506060 11 % tuhoes 1 90 e
Ephcpsy 2,600,000 30 brillinars AT EE3 wnallecn
"".J.”?.:Z’ Fraten: 1.200.000 12 pilion ~ 28955 milson
FParvial Ceetfrress 11,600,000 11,6 il
Speedh B3I5000 B0 beifian A PP wrsillin
Language SE00.000 7.53 pilion €372 malon
Infesrious dizorders of tha namous tysram 28 0000 25 milficr: 14991 prafion
Heuro-AILS 0000 Unavaiiable 2413 mdion
Farkingon dsczse, HURTNGton disease,
annd wllver oy s e JiSondens I00.000 .3 bilion 15625 milliwn
deease and related 300,000 =0 0 blill on 17 3£ millinn
- N
B e eaveratsslacsiis s Lz, 23.707 million
Dinnhers wl waby lifae (vsnmbeeie palsy.
etnrieoth it 1T LATROTY, 9 EC) 730000 3 73 hilion 43 424 millicn
Fowronnascular disorders 1,500,000 Eobilien 24360 milion
Fenpheral neurs pathy (disbetic. Bther) 1.000.000 1.8 bMien Bane million
Grher neurokgical disard ery 2903608 8.0 biliun 25218 wmilligzr

da ol neuroasiences rerearche

Tata

_ 123 millior,
7120 6 hillian 5553 227 enlilion I

18/07/57



Neuroscience is Exploding!

«We’'ve learned more about the brain in the
last 10 years than in the previous 100 years!

* Over 255 brain journals now published!

« 37,000 scientists from 62 countries produce
countless studies daily

* Have you noticed the news?
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Th e H uman B I’al n PI’OJ ect is a ten-year project, consisting of a thirty-month ramp-up

phase, funded under FP7, with support from a special flagship ERANET, and a ninety-month operational phase, to
be funded under Horizon 2020. The project, which will have a total budget of over Euro 1 billion, is European-led
with a strong element of international cooperation. The goal of the project is to build a completely new

ICT infrastructure for neuroscience, and for brain-related research in medicine and computing, catalyzing

a global collaborative effort to understand the human brain and its diseases and ultimately to emulate its
computational capabilities. https://www.humanbrainproject.eu

The Human Brain
Project is

, consisting of a thirty-
month ramp-up phase, funded
under FP7, with support from a
special flagship ERANET, and a
ninety-month operational phase,
to be funded under Horizon 2020.
The project, which will
have

,is
European-led with a strong
element of international
cooperation.
The goal of the project is to
build a completely new ICT
infrastructure for neuroscience,
and for brain-related research in
medicine and computing,
catalyzing a global collaborative
effort to understand the human
brain and its diseases and

ultimately to emulate its

The Human Brain Project is aten-year project,
consisting of a thirty-month ramp-up phase, funded
under FP7, with support from a special flagship
ERANET, and a ninety-month operational phase, to be
funded under Horizon 2020.

The project, which will have a total budget of over
Euro 1 billion, is European-led with a strong element of
international cooperation.

The goal of the project is to build a completely new ICT
infrastructure for neuroscience, and for brain-related
research in medicine and computing, catalyzing a global
collaborative effort to understand the human brain and
its diseases and ultimately to emulate its computational
capabilities.

The Human Brain
Project

Understanding the human
brain is one of the greatest
challenges facing 21st
century science.

If we can rise to the
challenge, we can gain it
means to be human,
develop new treatments
for brain diseases, and
build revolutionary new
Information and
Communications
Technologies (ICT).

What is Neuroscience?
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Foundation of the First modern

Hospital:

1886: Siriraj Hospital was
established by H.M. King Rama V to
be the first permanent modern
hospital. While the committee was
working on plans for the hospital, His
Royal Highness Prince Siriraj Kakuta
Bhandu, His Majesty's beloved son,
died from dysentery. The hospital, a
wooden structure with

| accommodation for just 44 patients,
" was completed and opened to the

public in 1888. In accordance with
His Majesty's wishes, the hospital

3 provided health care and services for
! everyone without discrimination. Free

medical care and treatment was

y available to patients from all walks of

life. They were able to receive
treatment by traditional medicine, or
by modern western medicine,
whichever they chose.

Prince Mahidol
Songkhla, M.D.
cum laude
(Harvard), Dr.
P.H. (Harvard)

ath I’
aul v

and Public Health in
Thailand

r
i

Father of the
Present H.M. King
of Thailand

In 1916, King Rama VI founded the
first university in Thailand,
Chulalongkorn University. The Royal
Medical School was then renamed
the Faculty of Medicine
Chulalongkorn University.

In 1918, the Royal Medical College
was amalgamated with
Chulalongkorn University and
became the Faculty of Medicine and
Siriraj Hospital, the premedical part
of the course being taught at

In 1890 a medical school was
established for the first time in the
country because of the urgent need
to recruit resident physicians for the
newly-built hospital. In addition, those
who practiced traditional medicine
were not inclined to work and
cooperate with others. The School
was originally named 'Pathayakorn
School', that is the 'school for medical
~ practitioners', and was given the title
. of 'Royal Medical College' in 1901.
Teaching of Human Gross Anatomy by - 11 first class of 9 students
ﬂ;}sﬂrlev::gnk{g;gfwf.ltr)sti::mlgsbg pr.T. _graduat‘ed in 1893. The course of
R o instruction was 3 years until 1903,

- 353 .+ and this was gradually extended to 6

~ years by 1915.

John D. Rockefeller,
Founder of the
Rockefaller

Foundation

H.R.H. Prince
Mabhidol Songkla,
M.D,, Dr. PH,
Founder of modern
medicine in Thailand

In 1923 Professor Dr. A.G. Ellis M.D., M.Sc. , Dean
and Director of Siriraj Hospital, and the new concrete

building at Siriraj in 1923

Through the generosity of His Royal
Highness Prince Mahidol Songkla (His
Majesty the present King's father) and
the assistance of the Rockefeller
Foundation, a period of reorganization
began in 1923 to bring the medical
school up to international standard.
Admission requirements were raised
and students had to have completed
the government secondary school. Two
years of premedical studies included
mathematics, psychology, physics,
chemistry, biology and English. A four
year curriculum of 4,620 hours was
adopted. At the same time, an ongoing
program of construction began at Siriraj
Hospital. New laboratories were built to
house modern equipment and many
old wooden structures were replaced
by concrete buildings. The medical
curriculum was updated periodically in
keeping with the progress of medical
science in the West.

Prince Mahidol Songkla statue at Siriraj
Hospital Medical School, Mahidol
University
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In 1943, the School was transferred to the University of Medical
Sciences under the auspices of the Ministry of Health.In 1959, the
University of Medical Sciences was placed under the jurisdiction of the
Office of the Prime Minister, and later, the Thai Government established 5
new medical schools, at Chulalongkorn Hospital, Nakorn Chiang Mai
Hospital, Ramathibodi Hospital, Khon  kaen University and Prince of

Songkhla University. Then, in 1969, the University of Medical Sciences was
awarded the new name of 'Mahidol University' after the name of the present
King's father. This was done in recognition of Prince Mahidol's important
contributions to medicine in Thailand.

In 1969, Mahidol University established a second medical school,
known as the ‘Faculty of Medicine at Ramathibodi Hospital'. This medical
school is completely separate from that of the Faculty of Medicine Siriraj
Hospital.

Neuroscience in Thailand
developed after the Second World
War at Siriraj Hospital, Faculty of
Medicine when Thai doctors, who

have studied abroad in Germany, UK

and USA brought back their
knowledge in Neuroanatomy,
Neurophysiology, Neurology,

Neurosurgery and Psychiatry to teach

medical students and residents in
related specialties.

Prof. Dr. C.W. Stump, Prof. Dr. E.D. Congdon,
MB, ChB, M.D. (Edin.)  Ph.D.

Old Anatomy Building and the Congdon
Anatomical Museum

Thai neuro-anatomists were
fortunate to have studied with
the late Prof. Dr. Elizabeth
Crosby, Ph.D. in Ann Arbor,
Michigan. Her support enabled
them to conduct and published
some classical studies using
degenerative techniques and
the development of excellent
anatomical museum at Siriraj
Medical School.

Professor Dr. Sud

Sangvichien, M.D.,

Dr. Med. taught

neuroanatomy and
histology to medical

students at Siriraj
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Neuroanatomical teaching specimen in Congdon
Anatomical Museum at Department of Anatomy,
Siriraj Medical School
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Prof. Dr. Udom
Poshakrisana, M.D., Dr.
Med., Dr.Med.Dent..,
Facharzt fir Chirurgie

Founder of Neurosurgery in
Thailand, former Head of
Surgery Department, Dean of
Faculty of Medicine and Siriraj
Hospital; and Former Minister
of Public Health

Prof. Dr. Bhuket Vachanonda, M.D., Ph.D.
Neuroanatomist studied at University of Michigan, Ann arbor

Vachanonda B: The major spinal efferent system of cerebellum
and the cerebellar corticonuclear connection in Macaca mulatta. J
Comp Neurol 1959: 112, 202-232.

Prof. Dr. Chusak

Vejbaesya, M.D., Ph.D.
Neurophysiologist studied
visual pathways and their
responses in the thalamus at
University of Edinburgh,
Scotland, later became
director of the Biomedical
Instrumentation Center.
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Professor Dr. Stang Mongkolsuk
Founding Dean,

Faculty of Medical Science,
Mahidol University

Premed iwiuagilansnaugineamansmaunnd uminoasunnemans
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With the support of the Rockefeller
Foundation (RF), Mahidol University
developed a new Faculty of Science
and the second medical school at
Ramathibodi Hospital. At the beginning
of these two new faculties, RF sent
many American professors to teach
basic medical science. Among them
are Professors Dr. Robert C. Holland
in Anatomy, Dr. Gordon Leitch and Dr.
Ward W. Moore in Physiology, and Dr.
Albert S.  Kuperman (ASK) in
Pharmacology.

Nittava and Naiphinich in Physiology Lab

Professor Dr. Ward W. Moore, Physiology and

Professor Dr. Albert S. Kuperman,
Pharmacology

18/07/57
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To establish sustainable development,
Professor Dr. Stang Mongkolsuk,
Dean of Faculty of Science, sent
many Thai medical scholars on
Rockefeller Foundation fellowships to
study for doctoral degrees abroad
including Naiphinich Kotchabhakdi
(NK) who studied Neuro-Behavioral
Biology at the University of lllinois in
Urbana-Champaign under Professor
Dr. C. Ladd Prosser (CLP), 1970 -
1973.

Comparative Neurobiology

Cerebellum

Cerebellum

Santiag Ramon y
Cajal 1906

1963

Neural circuit of
cerebellar cortex

NK returned to Mahidol University
and developed laboratory of
Neurobiology with generous
support from CL Prosser and A S

Kuperman.

18/07/57
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During his residency
training in surgery at
Siriraj Hospital,
Roongtam was
selected by H.E.
Professor Dr. Udom
Poshakritsana, the
Founder of
Neurosurgery in
Thailand and the
Former Dean of the
Faculty of Medicine
and Former Minister of
Health, as the chief
resident for
neurosurgery.

Roongtam had the opportunities to learn Stereotaxic and
electrophysiological techniques and published some classic
work with Professor Woolsey on the organization of the pre- and
post-central leg areas and the representation of the visual fields
in the visual areas | and Il of the cat’s cerebral cortex. He also
worked and published together with Professor G. H. Wang on
spontaneous variations of skin potentials in footpads of normal,
striatal and spinal cats (J Neurophysiol. 1960 July; 23:448-52.),
and on Galvanic skin reactions of chronic spinal cats (Am J
Phys Med. 1962 Feb; 41:15-22.).

Professor Dr. Roongtam Ladpli’'s Memorial
Lecture at 14th Thai Neuroscience Society
Conference,

1st February 2010
Faculty of Medicine Siriraj Hospital

Professor Dr. Roongtam
Ladpli and the Development
of Neuroscience in Thailand

Naiphinich Kotchabhakdi, Ph.D.

Professor Udom introduced Roongtam to Professor Dr. Paul
C. Bucy, the world famous neurosurgeon of North Western
University in Chicago, and sent Roongtam for further training in
USA. In 1959 Roongtam was accepted for neurosurgical training
program and Professor Bucy sent him to do basic research work
in the Neurophysiology Laboratory of Professor Dr. Clinton N.
Woolsey at the University of Wisconsin in Madison, Wisconsin.

Returning to work with Professor Bucy at North
Western University in Chicago, Roongtam completed
his clinical work and received his American Board of
Neurological Surgery in 1963. He also published two
important classical works with Professor Bucy (Bucy
PC, and Ladpli R: Recoverable paraplegia. JAMA.
185:685 691; 1963 and Bucy PC, Ladpli R, Ehrlich
A. Destruction of the pyramidal tract in the
monkey: The effects of bilateral section of the
cerebral peduncles. J. Neurosurgery 25, 1-23,
1966). Before returning to Thailand, Roongtam had
further training in pediatric neurosurgery at the
Children Memorial Hospital in Chicago and in
neuropathology at the Montefiorre Hospital and
Columbia University in New York.

18/07/57
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In 1965, Dr. Roongtam Ladpli, a young Thai
neurosurgeon, had an opportunity to meet with the
world famous neuro-anatomist Professor Dr. Alf
Brodal from the University of Oslo in Norway during
a conference in London.

Professor Brodal invited Roongtam to do a
Postdoctoral research in Norway with the support of
NORAD (Norwegian Agency for International
Development). Roongtam used his neurosurgical skills
to solve difficult experimental approaches to study the
reticular and vestibular commissural connections in the
brainstem. He published a much referred classical
paper in the Journal “Brain Research” with Alf Brodal
Ladpli, R., Brodal, A.: Experimental studies of commissural and reticular

formation projections from the vestibular nuclei in the cat. Brain Res. 8,
65-96, 1968.

Alf Brodal (b. 1910, Oslo, Norway) is
professor of anatomy at the University
of Oslo. His neuroanatomical researches
have dealt particularly with the struc-
tural-functional relationships between
various parts of the brain. Dr. Brodal
has received the Biriny Medal (for
vestibular research) and the Jahre
Prize (for outstanding medical research
in the Nordic countries).
Very fortunately Roongtam had an
opportunity to meet with the world
famous neuro-anatomist Professor Dr. Alf
Brodal from the University of Oslo in
Norway during a conference in London.
Professor Brodal invited Roongtam to do
a Postdoctoral research in Norvv_ay with Professor Dr. Me
the support of NORAD (Norwegian
Agency for International Development).
Roongtam used his neurosurgical skills
to solve difficult experimental
approaches to study the reticular and
vestibular commissural connections in
the brainstem of cats.

c‘Alf Brodal

Experimental studies of commisswral and reticular
formation projections from the vestibular nuclei in the cat,
Brain Research, Volume 8, Issue 1, April 1968, Pages 65-96
Ladpli, R; Brodal, A

He published a much referred classical paper with Alf
Brodal (Ladpli, R., Brodal, A.: Experimental studies of
commissural and reticular formation projections from
the vestibular nuclei in the cat. Brain Res. 8, 65-96,
1968.).

Together with Professors Alf Brodal, Fred Walberg
and Eric Rinvik, Roongtam initiated a long-term
collaboration between the University of Oslo and
Mabhidol University with the support of NORAD.
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In 1975 Roongtam
introduced Naiphinich
Kotchabhakdi to
Professor Dr. Fred
Walberg from University
of Oslo, Norway and
Naiphinich was invited to
Oslo on NORAD
postdoctoral fellowship
to study with Fred
Walberg, Eric Rinvik and
Alf Brodal in 1976.

Professor Dr. Fred
Walberg visited
the Faculty of
science, Mahidol
University in 1975

And the Initiation
of long-term
collaboration
between Mahidol
University and the
University of Oslo
under the
auspices of
NORAD

Professor Dr. Fred
Walberg taught for 45
years at the
Anatomical Institute,
Faculty of Medicine,
University of Oslo,
Norway.

He taught Gross and
Comparative
Anatomy, Cytology,
Histology and
Neuroanatomy.

With support from senior neurosurgeon, Dr. Roongtam
Ladpli, NK met with Prof. Dr. Fred Walberg (FW) from
U. of Oslo, Norway and went to Oslo on NORAD
postdoctoral fellowship to study with FW, Eric Rinvik
and Prof. Alf Brodal. Returning from Oslo with generous
support from FW and NORAD, NK established
collaborative research program with U of Oslo, and many
Thai graduates received postdoctoral training in Norway.

Professor Dr. Med.
Alf Brodal, Former
Dean of Faculty of
Medicine,

University of Oslo

Professor Dr. Med.
Fred Walberg,

Director,
Anatomical

Institute, Faculty of

Medicine,

University of Oslo

Professor Dr.
Roongtam Ladpli,
Former Chief of
Neurosurgery,
Faculty of
Medicine Siriraj
Hospital, Mahidol
University
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Professors Natth Bhamarapravati, Fred Walberg, and Eric Rinvik

Salaya Campus site 1982

Oslo-LNB Collaboration
19761988 &

Laboratory of Neurobiology,
Faculty of Science,
Mahidol University 1978

Corvbellar stherterts Irse barerans in matos ruchsl of cranial nerves demos . ' -
strased by retrograde axonal trampert of harsevadah persaidese 4

Wipawan Irena Grofova NK
Oslo 1980

Ole Petter

18/07/57

16



Mahidol University Faculty Members who
received NORAD Fellowship to Norway

In 1978, with supports from IBRO,
NORAD and WHO, the first
International Workshop on Basic

Eellows Norwegian Mentors Neuroscience was organized at
1. Roongtam Ladpli Alf Bordal Mahidol University in Bangkok with
2. Naiphinich Kotchabhakdi ~ Fred Walberg, Eric Rinvic 65 p_ar_tICIpanfts fr°"|1| IocaI:n_d 35
. : participants from all over Asia,
& Nittaya Kotchabhakdi and Alf Brodal Africa and Latin America.
3. Amara Siddhichai Eric Rinvik
4. Reon Somana Fred Walberg
5. Wanna Chindadoungratn Eric Rinvik
6. Chittin Chindadoungratn Holger Ursin (Bergen)
7. Wipawan Thangnipon Jon Storm-Mathisen
8. Piyarat Govitrapong Jon Storm-Mathisen
9. Kanoknart Yingchareon Eric Rinvik
IBRO —-NORAD Workshop February 12, 1978
BNS 1978

Salaya 1978

LNB Salaya
1982
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Salaya Community

Neuro-Behavioural
Biology Center, and
International Graduate
Program in
Neuroscience,
Institute of Molecular
Biosciences, Mahidol
University, Salaya,
Nakornpathom 73170
Thailand

http://neuroscience.mahidol.ac.th

The Neuro-Behavioural Biology Center

Research
Teaching and Learning

Academic Service

Fnenenaasntde sadszaminendsns (MANgATWIMING)

Wrgraufiimdia sunssaminemans dngaswmmnd)
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On October 30, 1984 with a strong encouragement from
Roongtam to Professor Dr. Natth Bhamarapravati, the former
President of Mahidol University, the University established the
Neuro-Behavioural Biology Center (NBBC) in 1982 and
developed an International Graduate Program in Neuroscience
(M.Sc. in 1987 and Ph.D. in 1988) at the new Salaya Campus.
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On October 30, 1984 Mahidol
University established the Neuro-
Behavioural Biology Center
(NBBC) at the Salaya Campus,
and International Graduate
Program in Neuroscience (M.Sc.
in 1987 and Ph.D. in 1988). By
2008, 90 students (60 M.Sc.’s, and
30 Ph.D.’s) have graduated from
the Neuroscience program at
NBBC.

Thai Neuroscience Society (TNS) was established in 1985 and we
now have more than 150 full and student members. In 1988, TNS
organizes another IBRO workshop in Asia at Chulalongkorn University
in Bangkok.

In 1996, the Thai
Neuroscience Society (TNS)
organized the first Asian
Congress of Neuroscience and
this led to the establishment of
the Federation of Asian and
Oceanean Neuroscience
Societies (FAONS).

Federation of
Asian -
Oceanian
Neuroscience
Societies

Roogtam Ladpli, FAONS Founding
President with David Ottoson,
IBRO Secretary-General

45th Anniversary of the research
collaboration between Mahidol University
and the University of Oslo in the field of
brain research (Neuroscience)

1965 - 2010

Background of Collaboration

The collaboration between Mahidol University and
University of Oslo started in 1965 in the field of
“Brain Research” (or “Neuroscience”) and has
progressively extended for the last 45 years (1965 to
2010) involving with 4 generations of collaborators
between the two universities.
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The First Generation with Professor Dr. Roongtam Ladpli
and Professor Dr. Alf Brodal (1960's)

The Second Generation with Dr. Naiphinich Kotchabhakdi,
Prof. Dr. Reon Somana, Asst. Prof. Dr. Chittin and Assoc.
Prof. Wanna Chindadoungratn and Professors Dr. Fred
Walberg and Eric Rinvik (1970’s and 1980’s)

The Third Generation with Dr. Wipawan Thangnipon, Dr.
Piyarat Govitrapong, Dr. Kanoknart Yingchareon and
Professor Dr. Jon Storm-Mathisen and Eric Rinvik (1990’s)

The Fourth Generation with three doctoral candidates, Dr.
Wimolrat Puwarawuttipanit from the Faculty of Nursing at
Siriraj Hospital, Dr. Duangjai Buntap, Dr. Paworn Nuntagij, a
PhD-MD Student from Faculty of Medicine at Siriraj Hospital
and Professor Dr. Ole Petter Ottersen and Dr. Reidun Thorp,
Professor Dr. Jon Storm-Mathisen, and Dr. Mahmood Amiry-
Moghaddam, (2000’s)

Neural Stem Cell Project
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Stereotaxic Injection of neural stem celss into
the brain of experimental animals

DEVELOPMENT OF EMBRYONIC RHOMBENCEPHALON
TRANSPLANTED INTO ADULT RAT CEREBELLUM

NUANCHAN KRITSANASRINUAN, NAIPHINICH KOTCHABHAKDI AND VEERASAK
THERAPANCHAREON

Neuro- and Behavioural Biology Center, Imstitute of Science and Technology for Research and
Development, Mahidol University, Salaya, Nakorn Pathom 73470, Thadland.

.5¢i. Soc Thailand, 19(1993) 129-142 (Received August 16, 1933)
ABSTRACT
The presemt experin o mearal i font is an atempt to investigate the mechamisms

of development of embryonic neural tissues which have been grafted into the brain of adult animals,
The main objectives of the present study are to find our whether grafted embryonic neural cells can
survive, grow and differentiate into specific cell or meuronal types, contact with afferent fibers and
integrate into host brain covironment, especially when the host brain has been freshly lestomed.
Embryanic rhambencephalic cell suspension isolaved from E45 siage rat embryos were injected
into the cerebellar vermis of adult rats which had been lesioned with Kainic acid (KA) one week
before the transplantation. Histological observations were pecformed at 2, 3 and 4 weels after
wransplantation. The results indicated that grafed neural cells did net only grow and differentiate
into Purkinje cells (PCs) Iikee those in the adult cerebellar cortex, Pt alse to 4 cerrain extens integrated
imto damaged host brain, a replace the lost neuroms. The present evidence indicates thas, under freshly
lesiowed conditions, the host brain may be receptive to the neural grafted cells and provide a sufficiently
phic environment for further develo
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BEHAVIOURAL EFFECTS OF RHOMBENCEPHALIC CELL
SUSPENSION TRANSPLANS INTO THE RAT AFTER CEREBELLAR
LESIONING WITH KAINIC ACID

NUANCHAN KRITSANASRINUAN, VEERASAK THERAPANCHAREON AND NAIPHINICH
KOTCHABHAKDI

Neurcbehavicural Biology Center, Institute of Science and Technology for Research and Development,
Makidol University, Salaya, Nakorn Pathom 73470, Thailand.

) Sei o Thailind, 2a(1798) 81.90 (Received March 3, 1995)

ABSTRACT

The emb fromds fualic tissue susp wsolated from E45 stage rat embryos were
infected into the «nr&r.’f.fy vermis of adult rars whick kad been lesioned with kainic acid 10 nM one weck
before tramsplamtation.  The result from the histological studies indwared thar the grafied neural cells
grow and differentiate into adult Purkinge cells, migrate into the hest molecular layer and organize imo
a single cell layer 1o replace the Purkinje cells lost after kainic acid lesioning. The results from the
behavioural studies indicated thar the ! of the rhomb halic cell ion imto the
lesiomed area in the cerebellar cortex can improve the motor deficits as s!cww by a a‘mmu in the
fm\nmuy of dysmetria and an mmmss it the frequency of normal rearing behaviour. At 3 months afer

there was no si) diffe i the i ia and normal rearing
between the pl dmad the control groups. However, when observed with newrological
tests, the percent of correct response of the transplamiation group was larger than the lesioned group, but
still kad a significance difference (p<0.05) from the comtrol group. In summary, the embryonic
rhombencephalic cell suspension can be funcrionally integrated inte a host brain and restore the motor
deficits caused by the lesioning in the cerebellum, and although this restoration does mot reach mormal
levels, it is significantly different from the lesioned amimals. The results from this experiment suggest
that the open-field testing and the logical i are wseful for i of !
recovery as effects of the grafted tisswes, wuh the meurclogical examination being more sensitive for
derecting the i effeces of d tisswe than open-field testing.

Open-field testing: normal rearing

g 64 b
-

i .

£ .

Time after ransplantaion (months)

13 The bar graph show the frequency of normal rearing, compared between the control (n=12), lesioned (n=12)
and tramsplantation groups (n=14) st 1.2 and 3 months after the experimental procedure. The values ropresent
mmean +5EM
a = p<0.001 compared to the control group.

b = pef00] compared to the besioned group.
ns = not significantly different from the control group.

Open-field testing: dysmetria

e
k- |
14
: e O conwol
S ] B lesi
= B lesioned
s 21 ) @ transplant
o
el a
¥
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2] 2
& I
0 N

1 2 3
“Time after ransplantation (months)

The bar graph shows the frequency of dysmetria compared between the contrel (a=12), lesoned (n=12) and
transplantation groups (n=14) ar 1,2 and 3 months afver the experimental procedure. Rats in control group

dd not show dysmetria

hout the study. Transpl

fars shaww a reduction in Froquency of

dysmetzia to the normal bevel at 2 and 3 months after transplantatson. The values represens the means =5EM.
& = p<0.00] compare to control and wansplantation group,
s = not significant difference from control group.
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Neurological examination test
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The bar graph shows the percent of correer responses on the neurnlogical examination compared berween the
contral (n=12), lesianed (n=12) and transplantation groups (a=14) st 1,2 and 3 monzhs after the experimental
procedure. The values represent the means=SEM

2 = pe000] compared 1o the contral and transplantation group.

b = pol05 compased to the contral group.

Objective

To direct neural fate of Human ES Cells by genetic manipulation for cell
replacement therapies in the context of specific neurodegenerative
disorders and CNS injuries.
Embryonic Stem Cell
Neural Cell U
Lineage { |
bFGF & Neural Stem Cell b
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Glioblast
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Cell-based therapy-
Spinal Cord Injury

Clinical trials starting for treatment

of spinal cord injury* in humans

(after much data gathered using rats

as an animal model) |

Differentiate
~ 8 (+ growth factors)

P
time \

Oligodendrocytes

markedly injured
recovered

*Treatment may not work for the chronically paralyzed

'S

Stem cell transplant in spinal cord
7 days after the injury

Animal model for
Parkinson’s disease
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Parkinson’s patient before and 10 months after autologous
neural transplant into the head of caudate nucleus 1998

Neurosurgeons: Professor Dr. Sira Bunyaratvej, and
Dr. Veerasak Theeraphancharoen

Animal models
for memory
functions

Animal model for Alzheimer’s disease

Behavior Test: Morris’s Water Swimming Maze

Water maze - Hidden platform
Hippocampal dependent spatial (Declarative memory) task

Dayl D2

Visible PF Hidden PF Transfer

Visual acuity Hippocampal-dependent Behavioral flexibility
Procedural aspect spatial learning
Swim deficits?

Measuring individual ion channel opening
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The future of Neuroscience:

1. Provide solutions to most common neurological and
mental health problems e.g. CVA-Stroke, Alzheimer’s
disease, Parkinson disease, Dystonia, brain and spinal
cord injuries, tumors, schizophrenia, depression,
AD/HD, Autistic Spectrum Disorders (ASD) etc..

2. Provide understanding and solution to behavioural and
conduct disorders, abnormal aggression and violence,
addiction and dependence on drugs, substance abuse,
gambling and criminal behaviour

3. Improvement or enhancement of cognitive and
learning abilities

4. Reverse engineering of neuro-informatics data base to
create large-scale real-time computer simulation of the

human brain in both normal and disease conditions:
“The Human Brain Project”

The future of Neuroscience:

5. Development of Brian-Machine Interface Technology
and understanding of “Neural Coding and Processing
Systems”

6. Better understanding of higher executive brain functions
e.g. “Theory of mind”, “Social Brain, Moral and
Spiritual Brain”

7. Better understanding and utilization of “Mind-Body
Medicine” i.e., Psycho-Neuro-Endocrinology (PNE)
and Psycho-Neuro-Immunology (PNI)

8. “Information-based Medicine” from “Multi-omics
approaches”

9. Ultimate life with “Promotion of Healthy Brian and
Happiness”

Siriraj and Ramathibodi Engineering: Biomedical

Radiology and Nuclear Engineering

Medicine, Neurology, YITTT——

Neurosurgery, Psychiatry, NRCT, olecu ?Ir Blloscledqcel

& Stem Cells NSTDA Stem Cell, iomedical
Instrumentation

Medical \\ A 4 ‘ oPn

Technology Mahidol University Prasart

Faculty of Neuroscience, Salaya Neurological

Science: Neural Stem Cell and Institute

z:ys'?& —|Biomedical Imaging

Coem";':ttg Research Network <-I Private Hospitals I

Harvard-MGH-MIT -PET, Cyclotron, Radionuclide Lab.
Vanderbilt U. -Multi-photon CONFOCAL Microscopy
Wayne State U. -Multimodality Molecular Imaging

U. Pennsylvania -High speed Server & Mass data storage
U of Oslo, U of Bergen

Science - - - —
Biomedical Imaging Facilities:
Collaborators: -1.5T, 3T and 7T F-MRIs & Spectroscopy

ANDIFINIZVUL KIDFHINIZAU
. - 6
(Triune Brain) 1%&14;15}21?

aueveaNy s 1lszneud BN I INTT Y s
FTMUINT UazWAHINITIITINAY VU18UNNE
Wn3mmsaunilete meanndwea uundu (r.
Paul MacLean) 1&@n1 anesauszun Midonin
Triune Brain fuide auesvoumudisniy
mileuiiawsyuy wisaudlszneufunaludiu
a3 (Phylogenic Evolution) wazluaiums
WAy T Wansaude (Ontogenic Evolution)
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Paul MacLean
M.D.

The Reptilian Brain : Core brainstem
The Paleomammalian Brain : the limbic system
The Neomammalian Brain : neocortex and neocerebellum
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What are Executive Functions?

The concept of ‘executive functions’ refers to the higher
order control processes necessary to guide behaviour in a
constantly changing environment (Jurado & Rosselli, 2007).

The concept includes abilities such as planning, working
memory, mental flexibility, response initiation, response
inhibition, impulse control and monitoring of action (Roberts,
Robbins, & Weiskrantz, 1998; Stuss & Knight, 2002).

Behavioural and neuropsychological studies originally
linked executive functions to the frontal lobes, in
particular, the pre-frontal cortex (Baddeley & Wilson, 1988; Stuss &
Benson, 1986).

However, more recent neuroimaging studies have shown
that executive functions are associated with different
regions of the frontal lobes, with links between frontal and
posterior areas, as well as subcortical and thalamic

pathwavs (Manchi Petrides Strafalla Warsley & Dovan 2006: Stuss &

Prefrontal
Cortex
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Prefrontal
cortex ——>

Case Study

Mr. Phineas Gage
Published in

New England
Journal of Medicine
in 1860

19th century case
revealing the
dependence of
personality on pre-
frontal cortex.

Left: Phineas Gage with the
3-foot long tamping iron
that was driven through his
head by an explosion.

Right: A computer
reconstruction of a drawing
of the passage of the
tamping iron through
Gage’s brain.

This injury resulted in severe
personality changes that
added to our understanding
of the function of the frontal
lobes.

The Reum o Phinas Gage: s About te
Bran from the Skullof & Famous Peient
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Why Are Executive Functions Important?

Executive Function Skills important for:

e School readiness more than are 1Q or entry-level

reading or math. (eiair, 2002, 2003, Blair and Razza, 2007, Normandeau
and Guay, 1998)

e School Success: Working Memory and inhibitory
control each independently predict both math and
reading competence throughout the school years.
(Adele Diamond, 2012)

» Job Success: Poor EF Skills lead to poor productivity
and difficulty finding and keeping a job.

Executive Function skills are critical for cognitive,
social and psychological development.
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Executive Functions and Mental
Health

 Increase in drug addictions, ADHD,
ASD, Bipolar and major depression,
conduct disorder, and schizophrenia
are associated with impaired executive
functions.

e Children with less self-control (more
impulsive, less persistent, poor
attention regulation) have worse health,
earn less and commit more crimes as
adults 30 years later (Terri Moffitt et all , 2011, National

Academy of Sciences)

Executive Functions and Early
Childhood

46% of kindergarten teachers, in a survey by
Robert Pianta and others from UVA,
reported that at least half of the children in
their classrooms have problems following
directions.

Head Start teachers, in another study,
reported that more than a quarter of their
students exhibited serious self-control-related
negative behaviors.

How to and What Can Support
Executive Functions

Research has shown that diverse activities
can improve children’s executive functions,
including:

e Computer games

e Aerobics, martial arts and yoga,

e Mindfulness

* Playing a musical instruments

« School curricula that support creative
thinking and hands-on learning.

Who are the students who have
difficulties in these areas?

* Autism Spectrum Disorder

* ADHD, both Hyperactive-type and Inattentive-
type

* Specific Learning Disabilities

* Expressive and/or Receptive Language
disorders

* ELL, “it’s hard enough just learning a second

language. You want me to be organized
too???”

Tuanes dauidngyhga ludumsiannases e anoa

daumsn (Frontal lobe) fiegdumdamfimnueanud wie

v < . L
anesdmuifidsoudia (Prefrontal Cortex) dluaussdiuiieglu
. . s .
auosdudfia auwmgivhltauesduiifianudagunn mszduiindi
o @ o S b ” H .
anwdrgSonldiudlu © wevesanes” (Chief Executive
. =l o v { a @
Officer #35eCEO vesanaananua) miziuavesdimiifafivdaga
. 9 N by
TugaesuilusaiaGuadiainiues nthiiden Testuauesiiadunouun
4 ' ¥ o v ' 4 a a {
navua auosdmieg Idudulszmminanavesdiudin WensydyTadui
. : )

Tuseidradhgioju sziluduiiniuguiameonazialananue shldisuniions]
a 3 & ooy a4 o L T S - S~ B 2
Ialudlunilader Bisnuneaudedanu Funagaziiuhefodngn fin 4 933
dualseen aznlzazs luawaed dnsedu mitoulifinsaiuqumsdeanu

: 2o 4 I . g eq
uanes InTudanisuiims s auesdiuiitiesfinznesniuguimualfuyudil
MINWHUNUAIHTN HnnuSvRavey faund

13vlsoudia
Prefrontal

MWFNIAULTAS FNDIF1NTZUY (Triune brain) dNa952UVULIN Reptilian brain ﬁ’lﬂﬂ}lﬂﬂﬂﬁ
2pINSATIAUATINTALSIR (Homeostasxs and survival) aﬂ'luu‘inmmmmaum WasaNDy
dmanwas"lﬂnmenw}lwmaaaq i:uummgmmﬂuamg (L:mblc brain structures) VIN
Waﬂﬂaﬂﬁ“‘ﬂﬂkﬁﬂﬂaﬂﬂ“ﬂu m'mu'lmnmnuwwmmﬂacmsum m‘mﬁuwuﬁuavﬁmanu
ﬁﬂﬂu‘] Wc'iwﬂﬂﬂﬂ‘l‘lﬂﬂﬂﬂﬂﬂiquﬂ‘ﬂﬂ\!ﬁ’iﬁ'lll\! ia!JllYIﬁ'IN ﬂIBFIﬂiWIfW? (Neocortex) l{lﬂ
ﬂ')%tﬂﬁﬂﬂ'{mu“lﬂ'lﬂuﬂﬂﬂﬁ@ﬂNﬂ\!‘[ﬂi}! 4 Cerebrum and cerebellum ﬁ'l!JﬂNﬂ'Iiilli ﬂ'lil
l‘i‘ﬁlﬂf ua:ﬁ'nmm‘m‘ﬁmm Llﬁuﬁ’l'l}lk%ﬁﬂ’l%ﬁ'\ﬂ FNILFIM ﬂ‘ﬂiﬂuﬂﬁ (Preftontal) ﬁlﬂ%

| wizvEn CEO 9nsgang

18/07/57

32



fnaAserasinaaalalacitlaslssamunndda ns.
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Eyes-opened condition (relative power; uVv?) Eyes-closed condition (relative power; uV?)

Subject 1 Subject 2

Top_ographi(_:al Topographical
Brain Mapping Brain Mapping
in In
Go Condition Nogo Condition

ERP
during
CPT Task
In
AD/HD
&
Healthy
Children

uUNMIMN UV IaNDY

-10 200 400 500 800 [ms]

(Fallgatter et al, 2004)
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Research use of EEG

EEG, and the related study of Evoked Potentials (EP)
and Event Related Potentails (ERPS) are used
extensively in neuroscience, cognitive science,
cognitive psychology, neurolinguistics and
psychophysiological research.

Many EEG techniques used in research are not
standardized sufficiently for clinical use.

18/07/57

The first human EEG recording
obtained by Hans Berger in 1924.
The upper tracing is EEG, and the
lower is a 10 Hz timing signﬂ.

Figure 1A The ind reconked checiencephalogrm of
fruman. The kower ine is 2 Iﬂt\rlt‘-wtqneuanefc(wm Potmpnfi i,

e -MMWNJ.'.‘W

time marker, The upper line i the roconding rrothf;crﬂmng AN apa ARG
son made in 1925, (From Berger. 1929, Arch. Payehim. $7:527 yIaY A e

Withs permisioas e De. \Ia.n Brazir i) Macauallsi.)

Discovery of EEG
by Hans Berger

Alpha rhythms

M s

il racks, 2.g. when solving a prolile: Farichmctic,
the nere naming of e tnk sometimes caused the same
change.’ It was sumething of & dsappointment to Huus
Rerprr, Imwc\-c: that thic change e ceeuersd in the
1 person beeamc more alest e o an

i :Iu-_ amplicude of lus alpha rhyehm, hot i
nal disappearance. The EEG became despuchmonized

decompoud into 2 torrent of tiny high frequency
waves. But at leaa Bergor had shown that the husa
Draas, mo less than that of an amimal, 5 elecrr
active and thue alecrations in mwwd, atendon and rhe
state of consclousinews are accompanied by (tome weuld
tay cansed by) modulutions of the elecerieal shythm.
Though we sull do not know the exact oo af rhis

The EEG and Polysomnography
lab at Faculty of Medicine
Ramathibodi Hospital,

Mahidol University

In 1974
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SALAYA EEG & SLEEP LABORATORY

Brainwave

Feeling

Beta  14-50cps
R s

Alpha  8-13cps

skl

Theta 4-Tcps
Delta Jcps and below
——
1Sec.

Anticipatory, logical, rational, worried,
investigative, challenged, in “flow"

At ease, neutral, sluggish, pleasant,
floating

Ambiguous, fuzzy, internal, vacillating,
unreal, dreamlike, in reverie

Sleep

~ . States of Consciousness as Determined by Brain Waves,
and Feelings Often Associated with Each State

MMWWW
Drowsy [sipha waves)

W&WMM‘W

theta waves

Wwwwwwm

Stacte 2alupapmdle K sompla

WMMWWWMM

il

N P

M‘J "‘U“ W M

Topographic distribution of EEG
power during REM sleep of the
baseline night (BSL) and of the

night after the rTMS treatment (R3).

Average values are normalized by
total power, color-coded, plotted
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Abnormal Mu Wave in autistic
children

Spectrum of
/Mu Wave

Scientists say they can predict who will improve
most on an unfamiliar video game by looking at their
brain waves using an EEG.
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Man wearing the B-Alert X24 Wireless EEG System to
monitor his physiology and brain. Single-Trial ERPs are
the neural indicators of target detection on computer
sceen

18/07/57
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Brain Computer
Interface (BCI)
for controlling of
wheel-chair for
disable people
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Computerized
Tomography (CT) or
Computerized Axial
Tomography (CAT)
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3T MRI

Our future project
Human
Neuroimaging

Diffusion Tensor Imaging (DTI): uses MRI

Make use of the anisotropic diffusion of water molecules in the
white matter of brain

. Free diffusion Isotropic
Y diffusion

-

« Restricted diffusion Anisotropic diffusion

30-direction, 128 matrix DTI EPI
showing fiber-tracks fused with 3D
MPRAGE, 3D colored FA and motor
cortex fMRI data

MRI -DTI
(Diffusion Tensor
Imaging)

Capture better
visualizations of
brain connectivity.

One or two clicks
reveal full 3D fiber-
views.

Up to 256 diffusion
directions

18/07/57
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DTI: Direction Encoded Color Map

Longitudinal Association WM

Cortico-spinal Tract

Occipitofrontal & Uniculate F
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Corpus Callosum

Tractography of Uncinate fasciculus

DTI Fiber Tracking: Uncinate Fasciulus

Normal child vs. socially deprived child (marked
difference on left side)

Normal

Socially
deprived

18/07/57

Tractography of Uncinate fasciculus

Dorsal fibers

Ventral

fibers Temporal fibers

DTI Fiber Tracking: Left Arcuate fasciculus

Healthy child Socially deprived child

45



18/07/57

Functional MRI (f-MRI)

Advanced fMRI: post-processing

128 matrix BOLD EPI showing motor cortex
activation fused with 3D MPRAGE and 30-direction
diffusion EPI colored FA 3D dataset

MR spectroscopy

* MR spectroscopy provides a
) intecior worta measure of “brain chemistry”

inferior parietal lobule o
"\ LEFT SIDE

e The most common nuclei that
are used are 'H (proton), 23Na
and 31p

Image showing average brain actiation for 22 indmviduals dunng mod-
ified Guilty Knowledge Test. Red areas represent brain regions more
active during fie condition and blue areas represent brain regions
more active during truth condition. (Provided by K Ruparel and D
Langleben, University of Pennsyhvania)
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MRI-Spectroscopy

e Other Compounds
normally present (if
you look closely!)

* NAAG, Aspartate

* Taurine, Scyllo-
Inositol

* Betaine,
Ethanolamine

e Purine Nucleotides

¢ Histidine
¢ Glucose
(Glycogen?)

* Compounds observed
using “Spectral Editing”
« GABA
« Ascorbic acid
¢ Glutathione
¢ ‘Macromolecules’

e Compounds which may be
detectable under
abnormal/pathological
conditions
¢ B-Hydroxy-butyrate,

acetone
¢ Phenylalanine (PKU)
¢ Galactitol, Ribitol, Arabitol
e Succinate, pyruvate
« Alanine
¢ Glycine
«  Valine, leucine, isoleucine
¢ Threonine?

* Exogenous Compounds

¢ Propan-1,2-diol

. Mannitol
. Ethanol
e  MSM-

methylsulfonylmethane

Information Content of Proton Brain Spectra
Compounds detectable (at either
long or short echo times):

* N-Acetyl Aspartate (NAA):
Axons, neurons, dendrites

» Creatine + Phosphocreatine
(Cr): Energy metabolites ‘ \
|

» Cholines (Cho):

Glial cells, demyelination

I W oA
\ | IR W
[\vampane W e A

Ischemic Brain

l I

e Lactate (Lac): (\‘H ‘ AJ\
i

A A AL

|
Il
Al

Anaerobic glycolysis, ischemja
ANV

T T T
PPM 4.0 3.0 2.0 1.0

Observable Proton Metabolites

ppm DNMetabolite Froperties

0.9-1.4 Lipids Products of brain destruction
1.3 Lactate Product of anaerobic glycolysis
2.0 Mas Meuronal marlcer

2.2-2.4  Clutarmne/GABSA  Meurotransmitters

3.0 Creatine Energy metabolism

3.2 Choline Cell membrane marker

3.5

sry-inositol

Clial cell marker, osmolyte
hormone receptor mechani sms

Ethanol
3 Alanine
&35 8 Glucose

Ianmnitol

[
Wwhhn

Triplet

Presentin meningiomas
Increased in disbetes
Rx for increased ICP

Compounds detectable at short echo times (< ~35 ms)
* Myo-inositol (ml) - glial cells, demyelination, osmolyte (?)
* Glutamate + Glutamine (GIx)

» Lipids
TE = 35 msec
/\
— /’\ff ’
PPM 4.0

In vivo neurochemical
spectrum of the putamen
of a healthy young
volunteer
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Glud
Glu3
Glu-2 GABA-2
Gin4
5‘5 5‘0 4‘5 dlﬂ 3‘5 3‘0 2‘5 2‘0 p;nl

This diagnostic screening, called magnetic resonance spectroscopy (MRS), shows a certain
gene mutation in gliomas that are considered low or intermediate in their grading. This mutated
gene, 2-hydroxyglucarate (2HG), typically occurs in at least 80% of these types of gliomas,
and they make enzymes that fuel cancer cells. By looking for the byproduct of this gene,
doctors are often able to determine the grade of the tumor. This type of analysis of tumors is
performed on a typical MRI machine.

Positron Emission Tomography: PET

Louis Sokoloff: 2-Deoxy Glucose Technique

18/07/57
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Regional brain activation with PET.
Perhaps the most frequent use of both PET and fMRI
is the study of metabolic and vascular changes that
accompany changes in neural activity. With PET, one
may separately measure glucose metabolism,
oxygen consumption, and regional cerebral blood
flow (rCBF). Each of these techniques allows one to
make inferences about the localization of neural
activity based on the assumption that neural activity is
accompanied by a change in metabolism, in oxygen

consumption, or in blood flow. CH,0H
0
18-Fluoro-deoxy-glucose (FDG) JH OH
OH
18F

David Invar

18/07/57
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Whole-
body PET
scan

using 18F-
FDG

Wayne State University, Detroit,
Mi

Image of a typical positron emission tomography (PET)
facility

REM SLEEP

18/07/57
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MATURATIONAL CHANGES OF GLUCOSE
CONSUMPTION

\V/o- \Vi e VC

Eyes closed Eyves open Viewing
newborn 3 months old 8 months old complex scene

VO = visual cortex  modified from NIH Pub. 84 2620/UCLA

Functional
PET

Positron Emission Tomography: PET Scan

SEEING HEARING
WORDS WORDS

Marcus E. Reichle, M.D., Washington University { Medicine in St Louis
The PET scan on the Jeft shows two areas of the beain (red and yellow) that hecome
particularly active when volunteers read words oh a video screen: the primary wisual
cortex and an additional part of the visual system, bath inthe back of the feft
hemisphere, Other brain regions become especially active when subjects hear words
theowgh earphores, 25 seen in the PET scan o the right.
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Intelligence and Happiness

Intelligent and Happy? Unintelligent and

Unhappy? Stress!!!

190 em ———
Dual-modality imaging range

PET/CT-System with 16-slice CT; the ceiling mounted
device is an injection pump for CT contrast agent

18/07/57
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Micropet scanner

- . i
§

REM SLEEP &

NON-REM

Normal Brain Brain of Alzheimer’s Payent
auanulna auldlsnda lmues
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Electrode Terminal Jackbox

Recording a P300
Event-Related Potential

Electrodes

Analog
waveform

| Paradigm: Subject Count, Ratio=6:l, Rate=0.8/sec |

‘ Normal Male 6lyrs

F2

2

FZ

TP3b

Jens 180
5t calibration

38bins

P300 ERP] Demented Female édyrs |

TP364
476ms

y
[

‘%
4
/

/

b

3
% 5
j

¢

A

o, _ﬂ%’ PZ

MARGET RESPONSES |
250 = n = 250
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Hypometabolism in the parietal
cortex in Alzheimer’s disease
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Copyright @ Amencan Frychistric Publishing, Inc, o Arercan
Peychiatdc Azsocstion. unless othervise indicated in figure
leqend, Al nghts resered

"GI-I;

56



"F-flutemetamol

F
HO HO ",
S SH S J;:H;
Y. NH Y/ NH
N N

STEP1

STEP2

18

"C-PIB

c c c
. PET 7| PET 7| PET
c
I PET
0 80 90 150 170180 220 260

Time in minutes after injection

>

18/07/57

57



18/07/57

58



Pittsburgh Compound-B (PIB) is an imaging tracer
that binds to amyloid protein and can be detected by
a PET scanner for specific diagnosis of Alzheimer’s
disease.

Comparison of 18F-FDG and PiB PET in Cognitive Impairment

18/07/57

Simplified Quantification of Pittsburgh Compound B
Amyloid Imaging PET Studies: A Comparative

Analysis

59



18/07/57

In a new review of imaging studies spanning more than ten years, scientists
find that a method of positron emission tomography (PET) safely and
accurately detects dementia, including the most common and devastating

form among the elderly, Alzheimer’s disease

PET images of dopamine
function

ra

Normal Subject

Parkinson’s patient

60



Tasalun1sweam uazeiam’%uqmmwauaa

%

NWUENIIN

|

a %4
Il

auey

o Y 4
Wannmsmulassadng
Wannmsmumsiau

U v =
NAHUINIANUAIAN

Jasefidudarmuuamsiiule Wewns
bAZHILHTNNITNINWYDIANDY

1. Genetic Endowment (Wignsss)
2. Nutrition (lagwims)

3. Environment (sua0aas)
3.1 fandanammn mumw ssedl wasdamw
3.2 fawredanduiaing msfug anagin uasasaal
3.3 Rawandon uazfduiusmedonn uasamsssa
3.4 msl.ém@ UnumaNEe e
3.5 mst.%'amé’ wazdseaumsal

18/07/57

61



EC: Enriched condition

| “‘\ SC: Social rearing

MEAN OF MEAN BRANCHES/NEURON

IC: Impoverished condition

9 vo a
A wadszamiildSumsemnsanysal

HazmsnIzGuauaIy

A. Purkinje cell from
normal, well nourished
and reared in enriched
environment

B. walszamiiniamsenis

HAZVIAMINSZAUT UGN
Purkinje cell from
malnourished and
reared in impoverished
environment

211 TauAINWAINIsVBIaNB Az aA-Tayan

1. “@1M13ME” de M3duanso1rins Javuns) sauiluna
Tassa$a saz ndanu lumsmavvesaneg
d v} [V
2. Uszaumsal de mslasulszamduianazdszaunsol

k% A' v d' o_ o Al o
NNRAHLASANNINAON fsuiluneWannmsvesanes

-« 10” a6 an1NaEeN §8I1HNISE
3.491M1319” Ao aNTNINIAAdN TO1HNII

Al a IS Yy a1 U %
naula iinuu NANNFANA fomoaazilasnny

A a a o d
4. “o13tiya” Ae Youa Ismsfanazihedaa¥iaassn

5. “@INIIBIIN Ao HUVLEIINIMITITINTA WEIIN

18/07/57

62



18/07/57

63



18/07/57

Barwmm Foaling
B -Sepe s,
iy gt W"‘M""  chasinged, in “flow”
g 10
A pase, tral, Bhuggish, plessan,
loatg
Thets  d-leps

Ambiguous, hary, imtemal, vacillating
wnneal, drearmiike, in feverd
Dwita Jepn andbalow
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1 500
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Brain Alpha
Synchrony
and
coherence
between the
two cerebral
hemisphere
Before

meditation

During
meditation
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EEG tracings recorded during practice
of the TM technique. The lines are
moving up and down together — brain
waves are no longer scattered but "in
phase," indicating that neurons are
firing in harmony within the same
frequency of alpha2.

Higher coherence is associated with
more integrated and effective thinking
and behavior, including greater
intelligence, creativity, learning ability,
emotional stability, ethical and moral
reasoning, self-confidence, and

18/07/57
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In 2004 Richard J.
Davidson et al. study in
Long-term meditation
practitioners, they found
self-induce sustained
EEG

high-amplitude gamma-
band oscillations and
phase-synchrony during
meditation

Raw electroencephalographic
Signals represent
High-amplitude gamma activity
during meditation practice

Lutz A, Greischar L.L., Rawlings N.B., Ricard M.,
Davidson R.J. (2004). "Long-term meditators self-
induce high apmlitude gamma synchrony during
Journal PNAS 2004 mental practice”. Proceedings of the National
Academy of Sciences USA 101: 16369-16373
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Fish is brain food?
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Sleep is essential for brain development and learning
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PET Scan Juvatlndonauns

Buvialni

FaNAnaTe 5TUNAATH findamsdia

Ref. Trehub, U Toronto- Baby & pleasant vs dissonant music; Pascual-
Leone, Lab Mag Brain Stim;Schlaug, Beth Israel Medical Center, Boston-
Corpus collosum thickening in piano plavers
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Thank you for
your attention
and participation

With all best wishes,

18/07/57

68



