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PRESIDENT MESSAGE

Ladies and Gentlemen…

On behalf of all the members of Mongolian Neurosci-

ence Society (MNS) I would like to give great thanks to all 

the participants in the 4th annual meeting of MNS. I am 

sure that this meeting will provide an exciting opportunity 

for exchange and present their new scientific findings, and 

establishing very close friendship with all the participants joined in this meeting. 

As we know, we are faced in the stages of brain science. Particularly, the neuroscience is rapidly 

advancing to be a core of the life sciences in the world. Neuroscience has made  extremely progressed 

and integrated research activities with multidisciplines, including neurophysiology, neuroimmunology, 

biochemistry, molecular cell biology, computational science, nanotechnology  and social psychology, 

as well as clinical brainsciences including neurology, psychiatry and neurosurgery.

We really hope that this initiative would set the stage for the conferences that will result in 

long-lasting cooperative relationship and more fruitful collaboration

Finally, I sincerely hope our annual meeting that will provide participants eventually contribute 

to “Multidisplinary Brain Science 2017”. Based on this meeting, I believe that we have plenty of new 

ideas for our scientists and build our gorgeous human relationships. 

I truly look forward to the success of the 4th annual meeting of MNS.

     Thank you very much.

Boldbaatar Damdindorj MD, PhD.
President of the Mongolian Neuroscience Society
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CONGRATULATORY MESSAGE

Dear distinguished scientists, professors, students, and 

invited guests,

It is my great pleasure to welcome you to The 4th Annual 

Meeting of Mongolian Neuroscience Society, Multidisciplinary 

Brain Science, which is supported by the Ministry of Health.  

Brain science plays an important role in the development 

of new therapeutic modalities, social policy, economic growth, and modern technology for the hu-

mankind. Brain science stands on the shoulders of biology, chemistry, physics, and mathematics, thus 

forms a multidisciplinary platform for medicine, genetic engineering, computational science, social 

science, and psychology. 

Mongolia is one of the ancient countries that established a series of famous empires by the in-

telligence, teamwork, and integration of Mongolian people. Indeed, this is the right time to aspire, 

integrate and collaborate for the development of the health, education, science, and technology of 

our country, as direct descendants of the legendary people. Therefore, I am very delighted to see all 

of you here and proud of you because despite of your different backgrounds, you are gathering at 

this place under the umbrella of Multidisciplinary Brain Science with enthusiasm and warm environ-

ment to discuss your research, to plan future collaborations, to see current advances in brain science 

by colleagues from abroad. 

Dear members of Mongolian Neuroscience Society, as the Minister of Health, I would like to en-

courage you that we will intensely collaborate with you and fully support your endeavor to develop 

brain science in Mongolia. 

Finally, I am confident that this meeting will be fruitful, inspirational, and motivational to every 

participant and look forward to the success of the event. 

Tsogtsetseg Ayush MD, PhD
Minister, Ministry of Health, Mongolia
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CONGRATULATORY MESSAGE

Dear doctors, researchers and invited speakers,

I would like to deliver my warmest greetings of the for-

tunate day that all we gathered here for this special occasion 

together. Allow me to express my profound gratitude and 

appreciation to the distinguished guests for making effort to 

attend today`s annual meeting. Scientists have worked many 

years to unravel the complex working of the brain. Multi-

disciplinary brain science helps us to understand mechanisms and treatments of brain and mental 

disorders.  

Even though Mongolian Neuroscience Society has been founded four years ago, this society has 

been significantly successful in pioneering the development of neuroscience, brain research, in Mon-

golia. I am proud to tell that today we are welcoming honorable invited speakers, professors and 

distinguished guests, delegates.

From now on, Mongolian Neuroscience Society makes difference, brings the new wave in the 

neuroscience, research and health field in Mongolia. I would say it is really big impact itself. They 

are going to start organizing the IBRO summer exchange program for Mongolian students as well as 

Central Asian students which is a very important effort to Mongolia.

I would like to ask the representatives from Government and other Ministries, and other gov-

ernmental and nongovernmental organizations, and every person in this room to highly encourage 

this young powerful society in every task. It is our great pleasure to support this activity to promote 

policy changes and academic research programs.  We realize big responsibility and opportunity that 

we have to continue this work successfully for the future of science, health, and education of Mon-

golian people. 

   
Academician Batbaatar Gunchin MD, PhD

President, Mongolian National University of Medical Sciences  
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PROGRAM IN DETAIL
DAY 1 SEPTEMBER 15, 2017 (Friday)

THE MINISTRY OF HEALTH (09:00-17:00)
Time Hall A

IBRO LECTURES (09:00-10:20)
Chairs: Darambazar G, Jambaldorj J.

Speakers: Muzaimi Mustapha, Hyungju Park

9:00 Muzaimi Mustapha, Department of Neurosciences, Integrated Neuroscience Program, Malaysia

Asymptomatic cerebral small vessel disease: Pursuing novel biomarkers 

9.40
Hyungju Park, Department of Structure & Function of Neural Networks, Korea Brain Research 
Institute, Korea

Long-term synaptic plasticity regulated by presynaptic NMDARs and BDNF secretion

10:20 Coffee break

 CELL SIGNALING (10:40-12:00)
Chairs: Bilegtsaikhan Ts, Sevjidmaa B.

Speakers: Bilegtsaikhan Ts, Dolgorsuren S, Munkhsoyol E, Ulziisaikhan J.

10:40 Bilegtsaikhan Ts, Core laboratory, Mongolian National University of Medical Sciences (MNUMS)

The enhancing effect of TLR9 ligand CPG DNA on the interferon gamma signal transduction in 
the endothelial cells  

11:00 Dolgorsuren S, School of Biomedicine, MNUMS

The determination study to regulating action of hepatitis C virus in vitro infection on type II inter-
feron induced interferon stimulating genes

11:20 Munkhsoyol E, School of Biomedicine, MNUMS

Lysosomal Ca+2 signaling is essential for osteoclastogenesis and bone remodeling

11:40 Ulziisaikhan J, School of Biomedicine, MNUMS

Inhibitory action of lipopolysaccharide-induced proinflammatory cytokines production by valproic 
acid 

12:00 Lunch Break

OPENING CEREMONY (13:00-13:30)

 13:00

Boldbaatar Damdindorj MD, PhD

           President, Mongolian Neuroscience Society 

Professor Ayush Tsogtsetseg MD, PhD

          Minister, Ministry of Health, Mongolia

Academician Tserenkhuu Lkhagvasuren, MD, PhD, ScD

          President, Mongolian Academy of Medical Science

Academician Tudev Gan-Erdene ScD 

          Secretary of State, Ministry of Education, Culture, Science, and Sports

Academician Gunchin Batbaatar MD, PhD

          President, Mongolian National University of Medical Sciences, 

Professor Lkhagvasuren Nasantsengel MD, PhD
          Director, National Center of Mental Health

13:25 Event Photography
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INTRODUCTORY LECTURES (13:30-14:20)
 Chairs: Tsolmon J, Damdindorj B.

 Speakers: Nasantsengel L, Sukhbat G, Enkhbold N

13:30 Sukhbat G, Department of Physiology, MNUMS

The historical review of neurophysiological science in Mongolia

13:50 Nasantsengel L, Director, National Institute of Mental Health

Mental health care in Mongolia

14:10 Enkhbold N, Department of Neurosurgery, The Shastin 3rd Central Hospital

The history of neurosurgery in Mongolia

14:30 Coffee break

PLENARY LECTURES I (14:50-16:20)
 Chairs: Battuvshin L, Damdindorj B. 

 Speakers: Yu-Min Kuo, Shun-Fen Tzeng, Po-See Chen 

14:50 Yu-Min Kuo, Vice Dean, College of Medicine, National Cheng Kung University, Taiwan

Stress aggravates high-fat diet-induced metabolic disorders

15:20
Shun-Fen Tzeng, Distinguished Professor and Chair, Department of Life Sciences, College of Bio-
science and Biotechnology, National Cheng Kung University, Taiwan

Involvement of hypothalamic glia in obesity-associated mood disorders

15:50
Po-See Chen, Professor and Chair, Department of Psychiatry, College of Medicine, National 
Cheng Kung University, Taiwan

Metabolic abnormalities in patients with mood disorders in Taiwan: from genetics to management

16:20 Coffee break

Hall A Hall B
PUBLIC EVENT I (16:40-17:20) PUBLIC EVENT II (16:40-17:20)

 Chairs: Sevjidmaa B, Sukhbat G. Chairs: Enkhsaikhan L, Darambazar G.

 
Speakers: Zava Damdin Rinpoche, Munkhtu-
vshin N.

Speaker: Tamir O.

 16:40
Zava Damdin Rinpoche, Founder of Zava 
Damdin Sutra and Scripture Institute

Tamir O, Graduate School of Business, Mongo-
lian University of Science and Technology 

The anatomy of the human body on our plane 
of existence, the Jambudvipa, as written in 
Buddhist philosophy

Designing advertisement: An application of neu-
romarketing 

17:00 Munkhtuvshin N, CSRL, NIH, Mongolia
BOARD MEETING (16:40-17:20)

Astral health concepts in supports to gravita-
tional waves
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DAY 2 SEPTEMBER 16, 2017 (Saturday)

Time
ICHMON HOTEL 

Main Meeting Hall (09:00-18:00)
  9:00 PUBLIC EVENT III: BRAIN BEE (9:00-9:50)

Speakers: Darambazar G, Muzaimi Mustapha

9:50 Coffee break 

NEUROSCIENCE (10:10-12:00)
Chairs: Enkhsaikhan L, Uurtuya Sh.

Speakers: Gereltsetseg G, Khongorzul B, Naranchimeg B, Zesemdorj O.

10:10 Gereltsetseg G, Civil servant hospital, Mongolia

Delay in the onset of puberty of intrauterine growth retarded female rats cannot be rescued with 
hypernutrition after birth

10:30 Khongorzul B, Core laboratory, MNUMS

T-cadherin: Possible regulator of progenitor cells in the rat anterior pituitary gland

10:50 Naranchimeg B, School of Biomedicine, MNUMS

Mutation in c12orf57 causes a syndromic form of mental retardation

11:10 Zesemdorj O, School of Biomedicine, MNUMS

The role of GABAergic neurons in dorsomedial hypothalamus in feeding regulation

11:30 Introduction to new products - Denkpharma LLC

12:00 Lunch Break 

PLENARY LECTURE II (13:00-14:00)
Chairs: Munkhbat B, Enkhbold N.

Speakers: Tooyama Ikuo, Byvaltsev VA.

13:00 Tooyama Ikuo, Shiga University of Medical Science Otsu, Japan

F-methyl-curcumin-1 is a potential diagnostic and therapeutic agent for Alzheimer’s disease

13:30 Byvaltsev VA, Irkutsk State Medical University, Irkutsk, Russia

Tumors of the spine and spinal cord: Surgical treatment and 10 years outcome 

PSYCHIATRY & SOCIAL PSYCHOLOGY (14:00-15:40)
Chairs: Bayarmaa V, Bayarmaa Ts.

Speakers: Bayarmaa V, Egshiglen Kh, Mandkhai T, Nasanjargal L, Oyunchimeg N 

14:00
Bayarmaa V, National Center for Mental Health
National Center for Mental Health

Using the strengths and difficulties questionnaire self’s report to screen for adolescence mental 
health status in Mongolia

14:20 Egshiglen Kh, Mongolian National University of Education

Study on psychological well being of adults 

 14:40 Mandkhai T, National Center for Mental Health
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Study of postpartum depression among urban women and some risk factors

 15:00 Nasanjargal L, National Center for Mental Health

In clinical issue of alcohol abuse

 15:20 Oyunchimeg N, National Center for Mental Health

Use of event related potentials in the study of schizophrenia 

15:40 Coffee break

NEUROLOGY (16:00-17:00)
 Chairs: Tovuudorj A, Altantsetseg P. 

Speakers: Stepanov I, Amarjargal M, Solongo Ts

16:00 Stepanov IA, Irkutsk State Medical University, Irkutsk, Russia

Apparent diffusion coefficient maps in the assessment of surgical patients with lumbar spine 
degeneration 

16:20 Amarjargal M, Department of Neurology, MNUMS

Clinical features of temporal lobe seizure

16:40 Solongo Ts, University hospital, MNUMS

Treating epilepsy with ketogenic diet in Mongolia

NEUROIMAGING (17:00-18:00)
 Chairs: Munkhbaatar D, Tuvshinjargal D. 

Speakers: Delgerdalai Kh, Badamsed Ts, Nasanbayar E.

17:00 Delgerdalai Kh, LuxMed hospital

Correlation of 3D Arterial Spin Labeling and Multi-Parametric Dynamic Susceptibility Contrast Per-
fusion MRI in Brain Tumors

17:20 Badamsed Ts, School of Medicine, MNUMS

Computed tomography in diagnosis of acoustic neuroma

17:40 Nasanbayar E, GrandMed Hospital

Diagnostic Imaging of the Pituitary and Parasellar Region

18:00 CLOSING REMARKS & AWARDS (18:00-18:20)
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DAY 3 SEPTEMBER 17, 2017 (Sunday)
Cultural Programs (11:00-19:00)

Time Full day program (11:00-19:00) Half day program (14:00-19:00)
 Terelj National Park Tour Ulaanbaatar City Tour

11:00
Hotel->Genghis Khaan Statue->Lunch->Terelj Na-
tional Park->Dinner-> Hotel

Hotel->Sukhbaatar Square->Gandan Monas-
tery->Zaisan Statue

19:00- DEPARTURE 

 CHILD CARE SERVICE (9:00-18:00; Sep 15-16)
 Ukhaan-Dalai Kindergarten (Bayanzurkh-8, 107-103)

 SATELLITE EVENT (10:00-12:00; Sep 15)
 MEETING WITH POLICY MAKERS

Participants: Yu-Min Kuo, Shun-Fen Tzeng, Po-See Chen, Muzaimi Mustapha, Byvaltsev V, and 
MNS representatives 

09:00 Ministry of Health, Mongolia
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ASYMPTOMATIC CEREBRAL SMALL VESSEL DISEASE: 
PURSUING NOVEL BIOMAKERS

M Muzaimi 1, CMN Nassir 1, NS Idris2, S Win Mar3, WZ Abdullah4, MF Pasha5, 
M Rajeswari5, IS Isa6, SN Sulaiman6, MF Abdullah6, HM Shetty7

1Department of Neurosciences, Integrated Neuroscience Programme (INP); 
2Department of Family Medicine; 3Department of Radiology; 

4Department of Haematology, School of Medical Sciences, Universiti Sains Malaysia, 

Health Campus, Kubang Kerian, Kelantan, Malaysia; 5School of Computer Sciences, Universiti Sains Malaysia, 

Penang, Malaysia; 6Faculty of Electrical Engineering, Universiti Teknologi Mara, Penang, Malaysia; 7University 

Hospital of Wales, School of Medicine, Cardiff University, United Kingdom 

*Correspondence: mmuzaimi@usm.my

On neuroimaging, ischaemic demyelination 

of the white matter is a part of cerebral small 

vessel disease (CSVD). It is known to progress 

either after lacunar stroke or in “silent or as-

ymptomatic”, notably prevalent with the global 

trend of ageing society, and posed as precur-

sors to cognitive impairment, dementia, gait 

and mood disturbances. On magnetic resonance 

imaging (MRI), these microchanges are seen as 

white matter hyperintensities (WMH) or leuco-

araiosis that represent discrete lacunar infarcts 

and/or more diffuse areas of WMH. CSVD pro-

gression is also influenced by the severity of 

microvascular damage mediated by the micro- 

and/or macro-thrombus forming microparticles 

in the microvessels. 

Current conventional MRI findings offer 

limited correlations to clinical parameters such 

cognitive impairment or large vessel stroke, and 

much remains obscure. This calls for more con-

cise biomarkers and reliable lesion surrogates 

to improve the assessment and prognosis of 

CSVD – such as longitudinal data on MR-diffu-

sion tensor imaging (DTI) of the white matter 

changes, neurocognitive assessment and com-

bination of micro-/macro-thrombogenic assays.

IL-01
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LONG-TERM SYNAPTIC PLASTICITY REGULATED BY 
PRESYNAPTIC NMDARS AND BDNF SECRETION

Hyungju Park1

1Korea Brain Research Institute (KBRI) 

*Correspondence: phj2@kbri.re.kr 

Brain-derived neurotrophic factor (BDNF) 

has been known to regulate diverse neural 

functions including neuronal differentiation and 

growth, synapse formation and plasticity, and 

higher cognitive functions. Activity-dependent 

BDNF secretion is required for mediating induc-

tion of long-term potentiation (LTP), a cellu-

lar substrate of learning and memory, but how 

LTP-inducing neural activity triggers BDNF se-

cretion has been unknown. On the other hand, 

activation of N-methyl-D-aspartate subtype of 

glutamate receptors (NMDARs) in postsynaptic 

dendrites is required for long-term potentiation 

(LTP) of many excitatory synapses, but the pre-

cise role of presynaptic axonal NMDARs in syn-

aptic plasticity remains to be clarified. 

Our study demonstrated that presynap-

tic NMDARs play an essential role in triggering 

BDNF secretion from axons and inducing BD-

NF-dependent LTP at central synapses. By uti-

lizing mouse corticostriatal synapses as a mod-

el system, we found that LTP-inducing stimuli 

can activate presynaptic NMDARs, which is able 

to produce sustained axonal Ca2+ elevation and 

trigger BDNF secretion from axon terminals. To 

address whether presynaptic NMDAR activation 

and resulted BDNF secretion is required for LTP 

induction, we combined the cell type-specific 

gene deletion method with optogenetic induc-

tion of LTP. We found that genetic depletion of 

either BDNF or the NMDAR subunit GluN1 spe-

cifically in cortical axons abolished corticostriatal 

LTP in response to theta burst stimulation (TBS) 

of cortical axons through activating channelrho-

dopsin-2 (ChR2) in the same axons. These re-

sults suggest that long-term synaptic plasticity 

can also be regulated by presynaptic NMDARs in 

addition to the action of postsynaptic NMDARs, 

through mediating activity-induced presynap-

tic BDNF secretion during induction of synaptic 

plasticity. 

IL-02
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THE HISTORICAL REVIEW OF NEUROPHYSIOLOGICAL 
SCIENCE IN MONGOLIA 

Sukhbat Gаlsan-Yondon1 
1Department Physiology of MNUMS 

*Correspondence: galsansukhbat@yahoo.com

History of modern neurophysiological sci-

ence in Mongolia directly linked to The founder 

of the Russian physiology J. M. Sechenov, the 

first Nobel Laureate of Physiology I. P. Pavlov, 

founder of functional system’s theory of organ-

ism P. К. Anokhin , a well-known academician, 

who developed the Anokhin ‘s theory K.B. Su-

dakov and others. In 1957, the first physiolo-

gist, E. Dongindoo studied “Neurophysiological 

mechanisms between dairy cows and cow’s milk 

secretion “ and graduated Ph.D degree in biolo-

gy(Moscow), in 1962. Ts. Dugarnyam “Charac-

teristics of Inverse refraction reflexology” grad-

uated Ph.D .degree of Medicine ( Moscow) and 

they became fist neurophysiologists of Mongo-

lia. At the University of Sechenov’s Medical Uni-

versity In the K.P. Anokhin’s Institute, Medical 

academy Russia, Mongolian physiologists have 

graduated a series of three doctoral degrees 

in Moscow: In 1965, L. Badamkhand, “ Electric 

physiological analysis of the activation effect of 

hypothalamus on the surface of the brain”; n 

1974 Dashzeveg “ Dynamics of somatic and veg-

etative change during the of emotional stress 

by hypothalamus originality, “ In 1986 Sukhbat 

“Participation of Delta-sleep inducing peptides 

in the central mechanisms of negative emotion”. 

Mongolian physiologists have been working on 

neuroscience studies in our country and have 

graduated several doctoral and master’s degree. 

For example in 1982, Ts.Erdenesambuu stud-

ies “Some issues in the subjective imaging of 

philosophy and neurophysiology” (Ph.D.degree 

of philosophy), In 2008 Baasanjargal.B “The 

disorder of the nervous and gumoral system 

during the stress and its pathogenic disorders. 

(Ph.D degree of medicine). Since 1990, our 

young physiologists have mastered the degree 

of neurophysiology and neuropsychology. As 

well as O.Amartsengel have studies “Psycholog-

ical physiology of Mongolian student-(1994); 

N.Khurelbaatar “Human intellectual capacity” 

(1996,) B.Boldbaatar “Behavioral types” (1996), 

M.Erdenetuya “Student’s memory’ ( 1997) , 

N.Barzul “The anxious and personal types” 

(1998), B.Tsatsralt-Od “Spectacular features of 

personal types” (1999),. Н.Chinzorig “The ultra-

sound dophlerography analysis of the circulato-

ry system of the brain” Н.Ulziimaa Treatment 

of susceptible brain-(2009); Choinyam.B “Some 

physiological indicators during the meditation 

course (2016). The Mongolian Neuroscience So-

ciety was established (2014) by the initiative of 

Damdindorj.B (Head, Department of Physiology 

MNUMS) and 4 times successfully have orga-

nized International seminar so called “Multidis-

ciplinary brain science” and they carry out “Neu-

roscience project” at MNUMS. I think so that it 

is new period of development of neuroscience 

in Mongolia. Thus, neurophysiology in Mongolia 

is continuously developing in a timely manner. 

InL-01
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MENTAL HEALTH  CARE  IN  MONGOLIA

Nasantsengel L1,2

1National Mental Health Center for Mongolia 
2MNUMS,Mental Health Department

*Correspondence: nasantsengel@mnums.edu.mn

Abstract: Currently every 4th person in the 

world suffers from some mental disorder at 

some time of his life and the mental disorders 

(depression, chronic psychosis, bipolar disorder, 

alcohol abuse and obsessive disorders) are the 

cause of five of every ten cases of disability. In 

2005 mental and behavioral disorders constitut-

ed 10% of total registered diseases worldwide 

and as was reported by WHO (World Health 

Organization) in all probability this number will 

increase up to 15% in 2020.

In Western Pacific countries, mental and 

behavioral disorders are 27% in developed and 

15% in developing countries. By health statistic 

information of National Mental Health Center 

of Mongolia, in 2000 prevalence of mental and 

behavioral disorder was 77.4 per 10.000 pop-

ulations, but in 2015 it was increased to 109.8 

per 10.000 populations. As for 2008, more than 

22,000 people were registered with mental 

health services, and 15 percent of all persons 

with disabilities had mental and behavioral dis-

orders. 

Current situation: The mental health sys-

tem is still largely hospital based. The Nation-

al Mental Health Center of Mongolia  (NMHC)  

has 570 beds, voluntary facility for alcohol-

ic patients (50 beds), and involuntary facility 

for alcoholic patients (100 beds) and 21 smaller 

psychiatric inpatient units with 2-35 beds each 

in the provincial general hospitals. According to 

WHO-AIMS report on Mental Health system in 

Mongolia (2006), there are  17.7  psychiatric 

beds,  0.5 psychiatrists (135), 4.7 medical doc-

tors,  7.6 nurses, 0.2 psychologists, 0.8 occu-

pational  therapists  per 100 000 population. 

The Mongolian mental health system operates 

at the primary, secondary and tertiary care lev-

els. Mongolia has a Mental Health Law (adopt-

ed in 2000,  2013), a National Mental Health 

First Program 2002-2007 (formulated in 2002), 

a National Mental Health Second Program from 

2010-2019 (formulated in 2009). Both the plan 

and policy include the same components in-

cluding the development of community mental 

health services, development of a mental health 

components in primary health care, human re-

sources, advocacy and promotion, human rights 

protection of users, financing, quality improve-

ment and monitoring system.  

For diagnoses, using criterions by ICD 10. 

The NCMH is educational, clinical and research 

basis hospital of School of Medicine, Mongo-

lian National University  of Medical Science and 

there is located Department of Mental Health. 

The NMHC   is an only resource for training, 

clinical practice, and research in both clinical and 

forensic psychiatry of MNUHS and other law 

schools, the training basis hospital.

At present, mental health financing is main-

ly directed towards mental hospitals, which ac-

count for 64% of total mental health expendi-

tures. All severe and some mild mental disorders 

are covered in social insurance schemes. Totally, 

admitted 6000 inpatients or provided treatment  

for 45000 patients in outpatients services per a 

year. Use biological (psychotropic) treatments, 

psychotherapy, psychosocial rehabilitation treat-

InL-02
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ments. Overcome these challenges: The Mental 

Health system in Mongolia has a range of men-

tal health facilities. However, the existing men-

tal health system is still largely hospital based.  

A move towards community care will require a 

change in direction of mental health funding 

towards community mental health facilities and 

promotion of mental health in the communi-

ty .Options in the psychosocial rehabilitation of 

those with mental illness could include day care 

centres and community residential homes.   To 

deliver such programs extensively, the develop-

ment of training programs would be needed 

for various professionals, including medical stu-

dents, nurses, psychologists, social workers and 

psychiatrists. Furthermore, the intersectoral col-

laboration among social welfare, housing, legal, 

employment and education sectors should be 

improved.  Assisting mental health planners and 

evaluators and planning, providing and evaluat-

ing mental health services. Also  Increasing the 

allocation of resources for mental health is very 

important.

Key words: Mental and behavioral disorders,  

Mental Health Law, National Mental Health  

Program, National Mental Health Center, psy-

chosocial rehabilitation                                                  
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THE HISTORY OF NEUROSURGERY IN MONGOLIA

Dulam.E1, Khairulla.J1, Batchuluun.B1, Altan-Ochir.S1, Sodchimeg.Ch2 Enkhbold.D1

1Department of Neurosurgery, Shastin Central Hospital
2Amin-Erdene Hospital

*Correspondence: duya.enkh@gmail.com

Although there is evidence of applications 

of cranial surgery in ancient times, it is com-

monly accepted that modern surgery started in 

the late 19th century. Surgery of the nervous 

system, however, has a relatively shorter history 

than surgery of other systems. (https://en.wiki-

pedia.org/wiki/Neurosurger) The victories of 

the Great October Socialist Revolution (1970) 

and of the Mongolian People’s Revolution (1921) 

have changed fundamentally the role and the 

place of medical science and public health in the 

Mongolian People’s Republic. From its inception, 

the young Mongolian state made fundamental-

ly changes in all spheres of life, particularly in 

public health. The development of neurosurgery 

was connected closely with the general advance 

of culture and science that took place in the 

Mongolian People’s Republic after the Revolu-

tion. (International neurosurgery Vol.6, No.6, 

1980) 

In 1965 medical school teacher Khairul-

la.J finished his neurosurgical fellow course in 

Czechoslovakia and the first neurosurgical op-

eration in Mongolia was performed successfully 

on a patient with brain tumor in 1966. Also at 

that time, spinal tumor removal operation was 

done in patient who was admitted in Mongolian 

Railway Central Hospital. It was the beginning 

of brain and spinal surgery, then neurosurgical 

service has started in Mongolia. The generous 

assistance of neurosurgical specialists from the 

Soviet Union, Czechoslovakia, and other coun-

tries of the Socialist community played a de-

cisive role. Doctor Khairulla.J and Rachkov.B.M 

perform intracranial aneurysm clipping proce-

dure first time, in 1971. 

Mongolian first neurosurgeons’ Dr.

Javzmaa.D, Dondov.P, Oyun.B have studied 

neurosurgery in Soviet Union as a result in 

1971, the first neurosurgical unit in the Mon-

golian People’s Republic was established, with 

25 beds at the Third Central Hospital. A 10-bed 

neurosurgical section has been set up at the 

military hospital in Ulanbator. In 1976, at the 

Trauma Center, a 30-bed  head trauma section 

was organized and staffed with highly quali-

fied medical personnel. During 1966-1980 an-

amnesis, neurological tests, x-ray, eye test, CSF 

test, pneumoencephalography, cerebral angiog-

raphy etc, were useful for neurosurgery diag-

nosis. Until 1980, only occational neurosurgical 

procedures were performed. Annual number of 

operation was about 80-90. First computed to-

mography (CT) scan (Hitachi) was introduced in 

December, 1986 at the Third Central Hospital, in 

Mongolia. It could help diagnose of brain and 

spinal disorders. After 1990, the number of pa-

tients who need neurosurgical service is increas-

ing year by year. Probably it concerned to rapid 

developments in diagnostic medical technology 

in neurosurgery departments, nonetheless, in 

the last fifteen years the incidence of stroke in 

Mongolia has increased steadily then cerebro-

vascular disease and surgical rates are increasing 

quickly. Since the first magnetic-resonance im-

aging (MRI) scan was introduced in 2006, over 

ten MRI scan machines are placed in Mongolia 

now. In 2013, biplane angiography equipment 
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from Philips (ALLURA X-per FD 20/20) was set 

up at the Shastin Central Hospital. It contrib-

ute to improve cerebrovascular disease diagnosis 

and endovascular treatment, particularly, embo-

lization of aneurysm, arteriovenous malforma-

tion (AVM), arteriovenous fistula (AVF), carotid 

cavernous fistula (CCF), tumor feeding artery.

At present, there is about 30 neurosurgeons 

in Mongolia. More than 90% of all neurosurgi-

cal procedures perform at the Shastin Central 

Hospital except trauma. Some spinal surgeries 

are performed in some private hospitals. Our 

multi-specialty neurosurgeons’ team provides 

medical and surgical care for wide range of 

neurological based concerns in adults and pedi-

atrics, including cerebrovascular disease (stroke, 

aneurysm, arteriovenous malformation and fis-

tula), brain tumor, pituitary disorders, spinal dis-

ease, neuroendovascular procedures, neurosur-

gical emergencies and peripheral nerve diseases 

etc. Nowadays, at the Shastin Central Hospital, 

the annual number of surgeries was 1060; num-

ber of intracranial aneurysm clipping was about 

240, brain tumor removal 200, spinal surgery 

300 and other surgeries (result in 2016).

In the future, we need some neurosurgery 

service improvement. Even now most of the sur-

geries what we perform are same as the other 

developed countries, there is a need to expand 

the neurosurgical services all over the Mongo-

lia. With a view toward further improvement of 

neurosurgical care of population, tour new neu-

rosurgical branches are have to being organized 

in some aimag. The pressing task, facing us is 

not only the provision of qualified neurosurgi-

cal team for the newly developing and expand-

ing neurosurgical sections, but also the need to 

equip these units with the necessary diagnostic 

and surgical intruments. 

Keywords: neurosurgery, operation, aneu-

rysm, Shastin central hospital, Mongolia 
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STRESS AGGRAVATES HIGH-FAT DIET-INDUCED METABOLIC 
DISORDERS

Yu-Min Kuo1,  
1Department of Cell Biology and Anatomy, College of Medicine, National Cheng Kung University Tainan, Taiwan

*Correspondence: kuoym@mail.ncku.edu.tw  

A mutual interaction exists between meta-

bolic and mood disorders, suggesting that these 

two diseases may share similar pathogenesis 

pathways. Chronic stress is one of the com-

mon risk factors for both disorders. However, 

the mechanisms underlying how stress impacts 

metabolic disorders still remain unclear. Stress 

activates the amygdale relaying signals to the 

hypothalamus to regulate systemic metabolism. 

Accordingly, we hypothesized that long-term 

stress induces neuroplasticity in the amygda-

la, which in turn affect the signs of metabolic 

disorders. Chronic social defeat (SD) and high-

fat diet (HFD) were adopted to induce stress 

responses and metabolic abnormalities in mice, 

respectively. Our results showed that SD aggra-

vated the HFD-induced insulin resistance and 

upregulated the neuroplasticity-related protein, 

TrkB, in the amygdala. Bilateral lesions of the 

central amygdalae diminished the stress-exerted 

enhancement of insulin resistance. Glucocorti-

coids released upon stress stimulus are known 

to contribute to the developments of obesity 

and insulin resistance. Thus, we examined the 

SD effects on the expression of corticosterone, 

the dominant glucocorticoid in rodents. Results 

revealed that SD did not change the circulating 

corticosterone levels in the HFD mice, however, 

HFD alone effectively increased the corticoste-

rone expression. To further characterize the role 

of this increased corticosterone in the HFD-in-

duced metabolic disorders, we removed bilateral 

adrenal glands from mice before the HFD reg-

imen, and found that adrenalectomy alleviated 

the HFD-induced obesity, insulin resistance and 

steatosis. In the white adipose tissue, adrenal-

ectomy eased the HFD-induced adipogenesis 

by restoring the level of Pref-1, a major inhib-

itor of adipogenesis. Excessive glucocorticoids 

down regulated the Pref-1 and induced adipo-

genesis both in vitro and in vivo. Our results 

suggested that chronic stress aggravates the 

HFD-induced insulin resistance by inducing neu-

roplasticity in the amygdala, and that HFD-in-

creased glucocorticoids may be essential for 

the adipogenesis induced by high-fat feeding. 
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INVOLVEMENT OF HYPOTHALAMIC GLIA IN 
OBESITY-ASSOCIATED MOOD DISORDERS

Shun-Fen Tzeng1
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Gliosis, a reactive change of astrocytes and 

microglia, occurs in the hypothalamus of obese 

rodents and humans. An increase in microglia 

and hypertrophic astrocytes can be observed 

in the ARC upon exposure to HFD, suggesting 

that gliosis is involved in HFD-induced leptin 

and insulin resistance and disturbance of ener-

gy homeostasis. Besides, abnormalities of the 

white matter and oligodendrocytes (OLGs) have 

been observed in patients with major depres-

sive disorder, as well as other neuropsychiatric 

disorders. Loss of myelin-enriched white mat-

ter (WM) integrity in individuals with high body 

mass index (BMI) has been reported through 

the assessment of diffusion tensor imaging, in-

dicating that myelin damage is a critical factor in 

obesity-related cognitive and sensorimotor de-

fect. To study hypothalamic glia as the potential 

targets for obesity-associated mood disorders, 

we used an animal model of obesity by feeding 

male C57BL/6 mice at 8 week old with HFD. Ac-

tivated microglia with an amoeboid form were 

significantly observed in median eminence (ME) 

of the hypothalamus after HFD feeding for 2 

months. 

Transmission electron microscope (TEM) 

analysis indicated that the integrity of myelin in 

the posterior hypothalamus was impaired after 

HFD feeding for 4 and 6 months. The hyper-

fused and the damaged cristae of mitochondria 

was also detected in the posterior hypothalamus 

of HFD-fed mice. Given the fact that prolonged 

inflammation can be induced by obesity com-

bined with immune challenge, we established 

a mouse model of chronic HFD feeding for 8 

months combined with intermittent peripheral 

lipopolysaccharide (LPS) challenge. These HFD-

fed mice receiving LPS injections developed anx-

iety-like and social impairing behaviors when 

compared to chow-fed mice receiving LPS in-

jections. Thus, HFD induced hypothalamic gliosis 

and impaired OLG function, which could lead to 

imbalance of hypothalamic neurotransmission. 

Moreover, chronic HFD feeding combined with 

repeated peripheral LPS injection developed in 

anxiety and impaired social interaction in mice.
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METABOLIC ABNORMALITIES IN PATIENTS WITH MOOD 
DISORDERS IN TAIWAN: 

FROM GENETICS TO MANAGEMENT
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The prevalence of mood disorders (MoD) as 

well as metabolic disorders (MetD) is concur-

rently growing worldwide, and both represent 

substantial risk factors for multiple medical com-

plications. Moreover, they are the key factors 

that impact negatively in the prognosis for each 

other. Although MoDs and MetDs appear tight-

ly interrelated, however, the underlying mech-

anisms have not been well characterized. The 

MoD and MetD covariance might be explained 

by environmental factors through biological me-

diators including monoamine transmitters, neu-

ropeptides, cortisol or pro-inflammatory factors. 

In recent decades, increasingly studies revealed 

that oxytocin interacts with dopamine to play 

an important role in emotional regulation and 

multiple social behaviors, corresponding with 

the cortical-amygdala projections. 

In addition to the role in emotion regulation, 

the systems are targets for regulating metabol-

ic homeostasis. Hence, we hypothesize that in 

chronic social stressed condition the abnormali-

ties in oxytocinergic and dopaminergic signaling 

in the amygdala that result in impaired emotion-

al salience processing might link both disorders. 
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F-METHYL-CURCUMIN-1 IS A POTENTIAL DIAGNOSTIC AND 
THERAPEUTIC AGENT FOR ALZHEIMER’S DISEASE

 
Ikuo Tooyama1, Anarmaa Mendsaikhan1, Daijiro Yanagisawa1, Hiroyasu Taguchi1

1Molecular Neuroscience Research Center, Shiga University of Medical Science

Otsu, Japan
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Recent experiments have reported that cur-

cumin can pass through the blood brain barrier 

and bind to amyloid plaques as well as display 

anti-oxidant and anti-amyloid properties. The 

aim of this study is to find curcumin derivatives 

that have diagnostic and therapeutic potential 

for Alzheimer’s disease (AD).

More than 30 of curcumin derivatives were 

screened by binding ability to senile plaques in 

human brain sections and in vitro analysis. We 

selected two candidates, f-methyl-curcumin1 

(FMeC1; Shiga-Y5) and FMeC2 (Shiga-Y6). For 

MRI, FMeC1 or FMeC2 (200 mg/kg) was inject-

ed into the tail vein of six Tg2576, three APP/

PS1 and six control mice. Then, amyloid imaging 

was employed using a 7.0 T MR scanner. For 

therapeutic experiments, 36 model mice and 12 

wild mice were divided into four groups; control 

diet, curcumin, FMeC1 or FMeC2 group. Mice 

were fed with a standard chow diet with or 

without curcumin, FMeC1, or FMeC2 (500 ppm) 

for 6 months from 9-month-old. Behavioral 

tests were conducted from 14.5 months of age, 

and mice were sacrificed at 15 months of age 

for pathological analyses. All procedures were 

approved by the Animal Care and Use Commit-

tee and Ethical Committee of Shiga University 

of Medical Science.

FMeC1 but not FMeC2 showed marked 
19F-MRI signals in AD-mouse brain but not in 

controls. Under fluorescence microscopy, AD 

model mice injected with FMeC1 showed mas-

sive fluorescence co-localized with amyloid 

plaques. Quartz crystal microbalance (QCM) 

analysis showed that FMeC1 bound to not only 

Aβ aggregates (with β-sheet) but also Aβ oligo-

mers, which are responsible for neuronal and 

synaptic dysfunction in AD. In the Morris water 

maze test, only FMeC1 showed a significant im-

provement on cognitive function compared to 

control group (p < 0.05). In addition, FMeC1 

reduced Aβ aggregation and glial cell activity (p 

< 0.05). The results indicate that FMeC1 is a po-

tential diagnostic and therapeutic agent for AD.
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TUMORS OF THE SPINE AND SPINAL CORD: SURGICAL 
TREATMENT AND 10 YEARS OUTCOMES

Byvaltsev V.A. 1,2,3,4, Kalinin A.A. 1,2, Damdinov B.B.2, Belykh E.G.1, Stepanov I.A.1 
1 Irkutsk State Medical University, Irkutsk, Russia

2 Railway Clinical Hospital, Irkutsk, Russia
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4 Irkutsk State Medical Academy of Continuing Education, Irkutsk, Russia
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Background. Nowadays it became possible 

to combine the minimization of approach and 

preservation pf orthopedic stability with onco-

logical radical intervention of the tumors in and 

around the spinal cord.. 

Objective. Evaluate the clinical and neuroim-

aging outcomes of surgical treatment of spine 

and spinal tumors in 10 year old follow up.

Material and Methods. For the period from 

2007 to 2017. More than 1,500 neurooncology 

interventions were performed on the clinical 

basis of the neurosurgery course Irkutsk State 

Medical University at the Department of Neuro-

surgery of the Irkutsk Railway Clinical Hospital, 

of which 241 patients were treated for extra-

medullary tumors, 92 - intramedullary and 113 

- spinal tumors. All patients were operated with 

decompressive (n = 202), decompressive-stabi-

lizing (n = 156) and puncture (n = 88) methods 

using modern fixation systems and high-tech 

synthetic materials. The results of treatment 

were assessed on the scales McCormick and 

Macnab, postoperative complications and the 

frequency of relapses of the disease.

Results. In the late postoperative period, 76% 

of respondents corresponded to the McCormick 

I and II degree, excellent and good outcomes on 

the Macnab scale were revealed in 69% of the 

operated patients, relapses of the tumor process 

were diagnosed in 8% of cases, postoperative 

complications in 5% of cases. Also, as a result 

of the study, a direct dependence of the out-

come of the disease on the stage (p <0.05, R> 

0.6) and the initial neurologic deficit (p <0.05; 

R> 0.6) was revealed, and the use of modern 

high-tech methods of spinal neuronology, neu-

roimaging allowed significantly increasing the 

efficiency of operations even with low-grade 

tumors, in which the degree of malignancy of 

the operated tumor did not influence the clinical 

outcome of the treatment.

Conclusion. Precision preoperative planning 

of surgical access based on neuroimaging data, 

integrated use of microsurgical instruments, 

endoscopic technique, laser, minimally invasive 

ultrasound destructors in a routine manner sig-

nificantly alleviates surgical aggression, avoiding 

iatrogenic neural injuries with a low number of 

postoperative complications. But at the same 

time, clinical diagnostics with the definition of 

exact localization of the pathological process 

with the help of modern neuroimaging methods 

and timely surgical removal of the tumor before 

the development of a severe neurologic deficit 

are the most significant factors affecting the 

outcome of treatment.

Key words: spinal cord, extramedullar tu-

mors, intramedullar tumors, tumors of the 

spine, surgical treatment
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THE ENHANCING EFFECT OF TLR9 LIGAND CPG DNA ON THE 
INTERFERON GAMMA SIGNAL TRANSDUCTION IN THE 

ENDOTHELIAL CELLS
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Introduction: The aim of this research proj-

ect is to elucidate the crosstalk of innate- and 

adaptive immune reactions against the DNA 

containing bacteria. 

Material and methods: This study was held 

in the Core Laboratory, Science Technology Cen-

ter, Mongolian National University of Medical 

Sciences (MNUMS). Murine aortal endothelial 

cells, END-D were cultured and the cell viability 

was checked by MTT assay. In addition, the NO 

production, mRNA, and protein expression were 

studied by Griess Reagent assay, qRT-PCR and 

immunoblotting, respectively. 

Results: TLR9 ligand at 0,1µM, 1µM, and 

10µM exhibited no cytotoxic action against the 

cells by MTT assay. IFN-ү alone induced NO 

production in END-D cells. In the other hand, 

TLR9 ligand at 0.1µM, 1µM, and 10µM up-regu-

lated IFN-ү induced NO production up to 12µM, 

16µM, and 17µM, respectively. TLR9 ligand, CpG 

DNA enhanced IFN-ү induced NO production in 

dose dependent fashion. 

qRT-PCR and immunoblotting analysis 

showed the enhanced iNOS mRNA and protein 

expression in cells pre-treated with TLR9 ligand 

and treated with IFN-γ. TLR9 ligand increased 

IFN-ү induced pY701-STAT1, pS727-STAT1, and 

IRF1 expression.   

Conclusion: TLR9 ligand, CpG DNA up-reg-

ulates IFN-γ induced NO production in time and 

dose dependent manner. TLR9 ligand augments 

the expression of iNOS mRNA and protein in re-

sponse to IFN-γ. TLR9 ligand potentiates STAT1/

IRF1/iNOS signaling in endothelial cells.
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OF HEPATITIS C VIRUS IN VITRO INFECTION ON TYPE II 
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Objectives: To determine the regulating ef-

fect of in vitro in hepatitis C virus (HCV) in-

fection on interferon stimulating genes (ISGs) 

stimulated by IFN-gamma and TLR7 ligand. 

Methods: Murine RAW 264.7 cells, endo-

thelial cell line ENDD and human hepatocyte cell 

line Huh7 were maintained in Dulbecco’s modi-

fied Eagle’s medium or RPMI medium contain-

ing 10% inactivated fetal calf serum and anti-

biotic cocktail (penicillin G, streptomycin) were 

cultured at 370C in 5% CO2. Cells were infected 

by HCV serum from Mongolian patients with 

HCV1b genotype, and stimulated with IFN-γ and 

TLR7 ligand. ISGs such as iNOS and phosphory-

lated STAT1 and it`s production nitric oxide were 

studied in the levels of final production, gene, 

and protein expression by Griess Reagent Assay, 

RT-PCR, and IB, respectively. 

Results: In order to measure intracellular 

virus RNA, we used RT-PCR method. The virus 

RNA detected in the RAW264.7 cell on day 4 

which is showing heterogenic property of HCV. 

On the other hand, the virus RNA detected 

in HUH. 7 cell line on day 2 that is presenting 

species-specific property of the virus. HCV 

positive serum treatment with PEG8000 were 

performed on the RAW264.7 and HUH.7 cell 

line. Our results showed that HCV infected se-

rum significantly reduced IFN-γ induced ISGs 

(iNOS mRNA, iNOS protein, s727-STAT1, tyr729-

STAT1) and its final production (NO). 

Conclusion: These results indicate that in vi-

tro hepatitis C virus infection could be involve in 

the regulation of type II IFN induced ISGs in the 

levels of gene and protein expression of iNOS 

and STAT1 transcription factors.

OP-02



42

      MULTIDISCIPLINARY BRAIN SCIENCE 2017

LYSOSOMAL Ca+2 SIGNALING IS ESSENTIAL FOR 
OSTEOCLASTOGENESIS AND BONE REMODELING
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Lysosomal Ca+2 emerges as a critical com-

ponent of receptor-evoked Ca+2 signaling and 

plays a crucial role in many lysosomal and physi-

ological functions. Lysosomal Ca+2 release is me-

diated by the transient receptor potential (TRP) 

family member TRPML1, mutations that cause 

the lysosomal storage disease mucolipidosis type 

4. Lysosomes play a key role in osteoclast func-

tion. However, nothing is known about the role 

of lysosomal Ca+2 signaling in osteoclastogene-

sis and bone metabolism. In this study, we ad-

dressed this knowledge gap by studying the role 

of lysosomal Ca+2 signaling in osteoclastogenesis, 

osteoclast and osteoblast functions, and bone 

homeostasis in vivo. We manipulated lysosomal 

Ca+2 signaling by acute knockdown of TRPML1, 

deletion of TRPML1 in mice, pharmacological in-

hibition of lysosomal Ca+2 influx, and depletion 

of lysosomal Ca+2 storage using the TRPML ago-

nist ML-SA1. We found that knockdown and de-

letion of TRPML1, although it did not have an ap-

parent effect on osteoblast differentiation and 

bone formation, markedly attenuated osteoclast 

function, RANKL-induced cytosolic Ca+2 oscilla-

tions, inhibited activation of NFATc1 and osteo-

clastogenesis-controlling genes, suppressed the 

formation of tartrate-resistant acid phosphatase 

(TRAP)-positive multinucle- ated cells (MNCs), 

and markedly reduced the differentiation of 

bone marrow–derived macrophages into osteo-

clasts. Moreover, deletion of TRPML1 resulted 

in enlarged lysosomes, inhibition of lysosomal 

secretion, and attenuated the resorptive activi-

ty of mature osteoclasts. Notably, depletion of 

lysosomal Ca+2 with ML-SA1 similarly abrogated 

RANKL-induced Ca+2 oscillations and MNC for-

mation. Deletion of TRPML1 in mice reduced the 

TRAP-positive bone surfaces and impaired bone 

remodeling, resulting in prominent osteopetros-

is. These findings demonstrate the essential role 

of lysosomal Ca+2 signaling in osteoclast differ-

entiation and mature osteoclast function, which 

play key roles in bone homeostasis.
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The inhibitory mechanism of valproic acid 

(VPA) on lipopolysaccharide (LPS)-induced in-

flammatory response was studied by using 

mouse RAW 264.7 macrophage-like cells. VPA 

pretreatment attenuated LPS-induced phos-

phorylation of phosphatidylinositol 3-kinase 

(PI3K) and Akt, but not nuclear factor (NF)-κB 

and mitogen-activated protein kinases. VPA re-

duced phosphorylation of MDM2, an ubiquitin 

ligase and then prevented LPS-induced p53 deg-

radation, followed by enhanced p53 expression. 

Moreover, p53 small interfering RNA (siRNA) 

abolished the inhibitory action of VPA on LPS-in-

duced NF-κB p65 transcriptional activation and 

further LPS-induced tumor necrosis factor (TN-

F)-α and interleukin (IL)-6 production. 

VPA prevented LPS-induced degradation 

of phosphatase and tensin homologue deleted 

on chromosome ten (PTEN) and up-regulat-

ed the PTEN expression. Taken together, VPA 

was suggested to down-regulate LPS-induced 

NF-κB-dependent transcriptional activity via 

impaired PI3K/Akt/MDM2 activation and en-

hanced p53 expression.
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Just as the origin of our holistic and natural 

universe is the aether, the human body origi-

nates from the ethereal percipience.

However, do not mistake the aetherial per-

cipience with airy and abstract mind. For this 

reason, to the best of my ability and knowledge, 

with the belief that it would become a key el-

ement under the banner of modern science, I 

have drawn together this delving into the sutras, 

tantra, shastra, scriptures, religious customs and 

writings on the essence of the mortal body and 

human form and not about the natural world in 

this instance.

Thusly, classifying the human body into 

gross body and subtle body, of which the subtle 

body is regarded as the “most sacred body” and 

further classified into meridians, winds and the 

causal body which describes the white and red 

dews. Dews represent cells. The mental energy 

is divided into gross, subtle and very subtle sub-

groups. Subtle mental energy represents micro 

matter and very subtle mental energy represents 

nano matter. This nano matter is christened as 

very subtle wind, very subtle mind, natural mind 

and divine light ethereal will.  This existence of 

nano mind within the white and red cells of 

mothers and fathers and how as a result of the 

formation of the channels that sustain it, the 

human body is formed will be further examined. 
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In 1287, The Emperor of the Great Mongo-

lian Empire, Khubilai Tsetsen Khan established 

first Academy of Sciences (Ocean of the Intel-

lect). His Excellency Mr.Shatmus, was the key 

person of science for foods and herbal medicine 

to the great khan and his family members. His 7th 

gene-ration, the respectful old male healer have 

decided to send one of his student Mr.Jamyan-

jandag from Daidu (Pekin) to the North, the 

land of ancestors (Mongolia) to set up the place 

for Holy Eight Manala. He followed by eight 

generation of great teachers of the Gobi. His 9th 

generarion Mr.Tserendorj Kh. together with his 

friends created Holy Otochi-Odi Clinic, to elimi-

nate the pain and suffers of patients. The clinic 

developed new concepts so called “Astral Health 

Theory” that help to achieve perfect healing of 

certain health conditions, including cancers and 

diseases of oxidative stress. 

The Theory is based on correction of windy 

seven meridians of the body. Correction requires 

contribution of the several life-sustaining thera-

pies, including herbal medicine, physical exercis-

es, water, diets, solar and moon therapy, treat-

ment by gravitational waves, psychological and 

cognitive therapy, precise wind circulation, and 

influence of sounds and waves of the universe 

on both physical and wind-spiritual body. 

For the first time, scientists have observed 

gravitational waves, arriving at the earth from a 

cataclysmic event in the distant universe caused 

by collision of two black holes. This confirms a 

major prediction of Albert Einstein’s 1915 gen-

eral theory of relativity. The gravitational waves 

were detected on September 14, 2015 at 5:51 

a.m. Eastern Daylight Time by both of the twin 

Laser Interferometer Gravitational-wave Obser-

vatory (LIGO) detectors, located in Livingston, 

Louisiana, and Hanford, Washington, USA. 

Based on the observed signals, LIGO scientists 

estimate that the black holes for this event were 

about 29 and 36 times the mass of the sun, 

and the event took place 1.3 billion years ago. 

At each observatory, the two-and-a-half-mile 

(4-km) long L-shaped LIGO interferometer uses 

laser light split into two beams that travel back 

and forth down the arms (four-foot diameter 

tubes kept under a near-perfect vacuum).
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Adopting something radically new is always 

a challenge, but marketers have begun to take 

neuroscience more seriously. Neuroscience at-

tempts to collect knowledge about the structure 

and function of the brain. Marketing research-

ers can have important data about consumer 

brain’s response to marketing stimuli beyond 

the subjective reports given by the participant 

by using tremendous progression of neurosci-

ence (P. Renvoisé and Morin 2007; Hubert and 

Kenning 2008). Theoretical evidence exists that 

(1) neuroscientific methods can provide mar-

keters with information that is not obtainable 

through traditional marketing research tools, 

(2) such neural markers can be reliably obtained 

from a relatively small sample of participants, 

and (3) these neural markers are actually pre-

dictive of commercial success (Boksem and 

Smidts, 2015). 138 participants were registered 

but 34 of them were really participated in the 

current experiment who matched the basic re-

quirements. This study follows the same exper-

imental procedure used by Telpaz et al. (2015) 

and Levy et al. (2011). In Stage 1, participants 

received a general description of the study pro-

cedure. In Stage 2, neural activity was measured 

with EEG while participants viewed poster ad-

vertisement of ice cream 10 times. The pow-

er-point file for each EEG recording was like in 

figure-1. The aim of this stage was to acquire 

independent measurements of neural activity 

for each advertisement in isolation. In Stage 3, 

participants were presented with questionnaire, 

answering some question about the ice cream, 

and made binary choices between the main ice-

cream and other ice-cream they already familiar 

with. To analyze the EEG data, well-established 

method - ERP (Nunez and Srinivasan 2006) was 

used, the general waveform for each electrode 

is averaged across all repeated presentations of 

the same product, time-locked to the stimulus 

presentation. We export the BDF data file for 

each participant from the EEG lab experiment. 

In figure-2, there are some EEG signals of the 

participants in the experiment which were re-

corded on the frontal electrode Fz.

   Figure-1. ppt-file for each EEG recording       Figure-2. some EEG signals on the electrode Fz

OP-07



47

MULTIDISCIPLINARY BRAIN SCIENCE 2017

DELAY IN THE ONSET OF PUBERTY OF INTRAUTERINE 
GROWTH RETARDED FEMALE RATS CANNOT BE RESCUED 

WITH HYPERNUTRITION AFTER BIRTH

Gereltsetseg G1, Matsuzaki T2, Iwasa T2, Kinouchi R2, Nakazawa H2, Yamamoto S2, 
Kuwahara A2, Yasui T2, Irahara M2

1 Department of Gynecology, Civil servant hospital, Mongolia
2 Department of Obstetrics and Gynecology, Institute of Health Biosciences, Tokushima University Graduate School, 

Tokushima 770-8503, Japan

*Correspondence: gereltsetseg@gmail.com

Perinatal undernutrition is known to disturb 

reproductive development, in particular by de-

laying the onset of puberty in certain species. 

Using a rat model, we studied whether hyper-

nutrition after birth can rescue the delayed on-

set of puberty in intrauterine undernourished 

female rats. Pregnant rats were divided into two 

groups: the maternal normal nutrition (mNN, n 

= 8) and maternal undernutrition (mUN, n = 

9) groups. In the mUN group, dams received 

50% of the daily food intake of the mNN 

group from day 15 of pregnancy until delivery. 

Pups from both the mNN and mUN dams were 

then separated into two groups, based on their 

postnatal feeding conditions: control-normal 

nutrition (control-NN), control-hypernutrition 

(control-HN), Intrauterine growth retardation 

(IUGR)-normal nutrition (IUGR-NN), and IU-

GR-hypernutrition (IUGR-HN). Litter sizes of 

the hypernutrition groups were controlled to 

five pups per dam, and normal nutrition groups 

to 12-13 pups per dam. From postnatal day 30, 

pups were inspected daily for vaginal opening 

(VO). The age of VO in the IUGR-NN group 

was 35.7 ± 2.4 days (mean ± SD), which was 

significantly delayed compared to that of the 

control-NN group (33.8 ± 0.8 days). The age 

of VO in the IUGR-HN group was 35.5 ± 2.3 

days, which was significantly delayed com-

pared to that of the control-HN group (33.5 

± 0.8 days). Interestingly, the age of VO did 

not differ between the IUGR-NN and IUGR-HN 

groups. In conclusion, maternal undernutrition 

delays puberty in female offspring, and this de-

lay in puberty cannot be rescued with hypernu-

trition after birth.
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Adult progenitor cells are committed to re-

place cells after specific lesion and to supply 

specific types of cells on physiological demands. 

Rat anterior pituitary consists of hormone-pro-

ducing cells and S100b-positive cells, which is 

known to act as progenitor cells. Our group pre-

viously reported that embryonic progenitor cells 

of anterior pituitary gland construct homophilic 

cell aggregates in tissue by expressing E-cadher-

in, which switches into N-cadherin when differ-

entiate into hormone producing cells. Moreover, 

self-renewal of the stem/progenitor cell is reg-

ulated by Notch signaling, which belongs to the 

juxtacrine signaling that requires specific cell-

to-cell adhesion by E-cadherin. In the present 

study, we investigated genes that are function-

ally associated with Notch signaling. 

S100b-positive cells were isolated from trans-

genic rats (S100b-GFP rats) by utilizing FACS and 

cultured with or without Notch signal inhibitor, 

DAPT (50 µM). By DNA microarray, we found 

expression of 108 genes were upregulated and 

469 genes were downregulated by DAPT-treat-

ment, including genes of T-cadherin, a unique 

protein of cadherin family that lacks intercellular 

domain. When we treated S100b-positive cells 

with DAPT, the percentage of BrdU-positive 

cells decreased to about a half. Simultaneous-

ly, expression of T-cadherin decreased by the 

same level. Immunohistochemically, we found 

that subpopulation of S100b-positive cells were 

positive for T-cadherin.
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Severe psychomotor retardation, absent 

speech, small stature, thin skeleton, delayed 

puberty, variable eye and heart anomalies were 

observed in nine patients from 3 consanguin-

eous sibships of single tribal origin. Postnatal 

growth retardation with microcephaly for age 

was apparent from the age of 6 months old. 

However, all patients were normocephalic for 

their body size because of small stature. Brain 

imaging revealed variable features, included 

mild hypoplasia of corpus callosum, cerebellum 

and thickened frontal cortex. In 3 patients con-

genital cardiac defects were coupled with mi-

crophtalmia and eye colobomata. In remaining 

6 patients had no eye or heart malformations. 

Described patients did not fit into diagnostic cri-

teria of WARBM and could be a new mental 

retardation syndrome with variable phenotype. 

We investigated c12orf57 in the two-gen-

eration family, with 9 patients affected by a 

mental retardation, short stature, delay in walk-

ing, absent speech, microcephaly for age, mac-

rocephaly for height, muscular hypotonia and 

double incontinence. 

Our study found 2 functional mutations of 

c12orf57 gene. A deleterious nucleotide change 

(c.155-166delAATTCGTGCTGC) in the c12orf57 

gene was in 6 patients and stop mutation 

(c.43C>T, p.Q15X) in the c12orf57 gene was in 

3 patients.

The described patients manifest a syndrome 

with phenotypic variability that include abnor-

mal development of brain and eyes, delayed 

cognitive and motor milestone resulting from 

mutations in c12orf57 gene. 
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Background: Recent studies have shown the 

hypothalamic nucleus that regulate food intake, 

including Paraventricular nucleus (PVN) and Ar-

cuate nucleus (ARC). Dorsomedial hypothala-

mus (DMH) has been known an an orexigenic 

center, since DMH lesion decreased food intake 

and body weight. However, the mechanism by 

which DMH promotes food intake is unclear. 

Particularly, the neuron that regulates food in-

take has not been characterized in this region. 

Aim of this study is to investigate the role of 

DMH GABAergic neurons in food intake and to 

elucidate the downstream neural pathway.

Methods: Channelrhodopsin (ChR) variant 

step function opsin (SFO) was used. Blue light 

(473 nm) stimulation opens the channel with 

longer duration than ChR. GAD1 is specifically 

expressed in GABAergic neuron. AAV2 vector 

was constructed for expressing YFP fused SFO 

channel under GAD1 promotor. Vector was in-

jected to DMH bilaterally in wild type male mice 

(C57BL/6J). SFO was specifically expressed in 

GABAergic neuron. Food intake was measured 

after optogenetical activation of DMH GABAer-

gic neurons. Electrophysiological properties of 

DMH GABAergic neurons were measured using 

slice patch clamp. 

Results: Optogenetical activation of DMH 

GABAergic neurons promoted food intake. DMH 

GABAergic neuron projected to PVN, where an-

orexigenic neurons are localized. Optical acti-

vation of axonal terminals of DMH GABAergic 

neurons at the PVN, increased inhibitory post-

synaptic currents on PVN neurons and promot-

ed food intake. Lowering glucose concentration 

depolarized half of DMH GABAergic neurons, 

while anorexigenic leptin hyperpolarized them. 

These results show orexigenic property of DMH 

GABAergic neurons.

Conclusion: DMH GABAergic neuron is ac-

tivated by orexigenic signal and inactivated by 

anorexigenic signal. DMH GABAergic neuron 

projects to and inhibits satiety center PVN, and 

promotes food intake. These results indicate 

that DMH GABAergic neurons serve as orexi-

genic neurons. 
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Objectives: To determine emotional and 

behavioral problems among adolescents by 

teachers and to define risk factors for these 

emotional and behavioral problems. Methods: 

A cross-sectional study was conducted among 

selected and qualified middle and high school 

children’s teachers. The “Strengths and Difficul-

ties Questionnaire“(SDQ) was employed with 

the intention to measure psychosocial problems 

and strengths [prosocial behavior] in children 

between the ages 11-17, through a multi-infor-

mant methodology. The questionnaire consists 

of 25 items equally divided across five scales 

measuring: 1.) emotional symptoms; 2.) conduct 

problems; 3.) hyperactivity-inattention; 4.) peer 

problems; and 5.) prosocial behavior. Except for 

the prosocial scale, the combined scale [Total 

Score] reflects total difficulties, indicating the 

severity and content of the psychosocial prob-

lems. The prosocial scale indicates the amount 

of prosocial characteristics a child displays. Re-

sults: In the SDQs answered by teachers, we ob-

tained high scorings such as 8.9% for emotional 

symptoms, 20.2% for conduct problems, 13.4% 

for hyperactivity, 47.6% for interpersonal rela-

tionships, and a Total Score of 33.4%. Conclu-

sion: Mongolian adolescents have emotional and 

behavioral problems as confirmed by the Total 

Scores by teachers 33.4%. The SDQ confirmed 

that an adolescent’s age, gender will influence 

their emotional and behavioral well-being. 

Keywords: Emotions, Adolescent, Mental 

Health, Adolescent behavior
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Psychological well-being and self care and 

lifestyle balance of adults are related with each 

other.

15 female participants between age of 20-

25, 15 female participants between age of 26-

40, 15 female participants between age of 41-

65, 15 male participants were selected

Psychological well-being is based on com-

parative research within education, work year, 

child status, marital status, monthly income, 

age, sex. This study is based on comparison be-

tween sexes. For female participants, healthy 

lifestyle couldn’t become a factor for psycho-

logical well-being. For male participants, psy-

chological well-being in terms of personal de-

velopment or the will to develop further and to 

see their advantage, not to regret for their past 

is related to healthy lifestyle in certain amount. 

To range in age, psychological well-being of 

20-25 years old and 26-40 years old are signifi-

cantly related to healthy lifestyle. However, par-

ticipants between 41-65 years old, psychological 

well-being and healthy lifestyle have no related. 

Thus, shows that the source of satisfied life for   

participants ranging in this age is the well-being 

of their children.

Keyword:  Psychological, well being, self 

care, lifestyle
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Background: Postpartum depression is a 

disorder which comes out with symptoms such 

as emotional distress, crying, mental instabil-

ity, anger, anxiety and decrease of caring of 

newborn due to tiredness and frustration within 

one year after delivery. Postpartum depression 

is closely related with biological, social and psy-

chological factors. Purpose: To diagnose post-

partum depression on its early stages and to 

determine its impacts of family, society and 

economic factors. Methods: Survey conducted 

between Dec, 2016 to Feb, 2017 based on fam-

ily clinics and vaccination cabinets of 6 districts 

in Ulaanbaatar. Totally 240 mothers who have 

1-2 months newborns was randomly selected 

by cross-sectional design. Survey questionnaire 

was entered in to the “lime survey” web based 

software and filled by participants in internet 

environment using desktops, laptops, ipads, and 

smartphones. Results: 241 women aged 19-41 

were involved and average age was 29±5.2. Re-

ferring to the age group there were 53 (22%) 

women under age of 24, 81 (33.6%) women 

at age of 25-29, 62 (25.7%) women at age of 

30-34 and 45 (18.7%) women above age of 35. 

When we conducted Edinburgh test for depres-

sion, the reaction of depression was found in 

131 (55.2%) of total participants and reaction 

of anxiety was found in 130 (53.9%) of total 

participants via GAD7 test for anxiety. 

Comparing the average score of the tests 

with some indicators using Independent T test 

the average score of anxiety of married women 

was lower than single women with statistical 

significance (p<0.005). It indicates that single 

women are more tend to be involved at anxiety 

reaction. Unwanted pregnancy affects to reac-

tion of depression and anxiety but delivery com-

plications affects to anxiety reaction more than 

unwanted pregnancy which has statistical sig-

nificance (p=0.000). Correlation method used 

for determining the depression and anxiety, 

strong correlation (r=0.891) was found in as 

result. Anxiety lead to suicidal ideas more than 

depression which has statistical significance 

(p=0.000). Conclusion: 55.2% of survey par-

ticipants has reaction of depression and it was 

more significant in 25-29 aged women. Condi-

tions of family, unwanted pregnancy and de-

livery complications lead to reaction of depres-

sion and anxiety. Keywords: anxiety, unwanted 

pregnancy, delivery complications 
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Introduction:  Currently, 2 billion people 

consume alcohol, 1.8 million deaths are report-

ed due to the alcohol consumption worldwide 

every year which comprises 3.2% out of total 

death rate. It is estimated that there are 76.3 

million people have alcohol abuse. From 1971 

to 2000, among the mental disorders, alcohol 

abuse has 5 fold increase. In Mongolia, like oth-

er countries, alcohol abuse is tend to increase. 

According to review of 15 developed countries 

in last 40 years alcohol abuse is increased 10 

to 20 times higher. In Mongolia, alcohol abuse 

has 2 fold increase for last 10 years. Numerous 

researchers consider that alcohol consumption, 

alcohol related consequences are urgent issue to 

public health and socio - economic situation in 

Mongolia.

Goal: To define clinical types and some in-

fluence factors of alcohol abuse of adults in 

Ulaanbaatar  

Methodology: In total of 322 participants 

were selected by multi-stage random sampling 

method with analytic model. In this study, 13 

itemed-general population questionnaire and 

12 questions to define clinical types of alcohol 

abuse were used. Ethical permission of this study 

was approved by Ethical Committee of MNUMS 

on 6th of June, 2016. SPSS 21 was used for sta-

tistical processing of this study.  

Results: In total of 322 people, 295 males 

and 27 females whom were aged between 19 

to 64 years, participated in our study. The mean 

age of participants was 42.18±10.72. According 

to their educational background, 143 (44.4%) 

participants had secondary education. Majority 

(45.47%, n=148) of participants has alcohol 

withdrawal state and it has significant correla-

tion with their professions (p=0.021). 

Conclusion: Majority (n=148) of participants 

has alcohol withdrawal state and it is like to be 

shown on people with professions (p=0.021).

Key words: Alcohol abuse, alcohol depen-

dence, alcohol related psychosis, alcohol with-

drawal state, delusion   
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Introduction: The use of electrophysiological 

endophenotypes is well established in schizo-

phrenia research for genetic analysis as well 

as in more general neuroscience biomarker ap-

proaches. Electrophysiological markers include 

(inter alia) the Mismatch Negativity (MMN), 

P50 suppression ratio (P50), auditory oddball 

P300 (P300), and Antisaccade (AS) tasks.

This report details the validation of com-

patibility between the Western Australian Family 

Study of Schizophrenia (WAFSS) dataset (Perth, 

Australia), and a pilot dataset from the Nation-

al Centre for Mental Health (NCMH) in Ulaan-

baatar, Mongolia. The working hypothesis is 

that the psychiatric and endophenotype profiles 

in the two datasets are sufficiently similar to 

allow data compatibility for genetic analysis.

 Materials and methods: To replicate the 

WAFSS ERP approach at NCMH, a new portable 

ERP recording system was deployed. Unfortu-

nately the portable system inherently introduces 

several inconsistencies with the original system. 

This marks a variation from the original WAFSS 

processing. The relevant trace was used for each 

ERP (MMN, P50, P300). Results: Endophenotype 

values were each significantly “worse” in the 

proband group of the NCMH cohort, for MMN 

(t=1.65; p=0.05), P300 (t=-2.02; p=0.02) and 

AS (t=2.12; p=0.02). The comparable values 

from the WAFSS cohort showed the same be-

haviour for MMN (t=4.52; p<0.01), P300 (t=-

3.35; p<0.01) and AS (t=3.93; p<0.01). 

All significant endophenotype differences 

were in the direction predicted from previous 

studies. Previous findings have defined “worse” 

values in Proband groups for MMN (less neg-

ative amplitude), P50 (less suppression, high-

er ratio value), P300 (lower amplitude) and AS 

(higher error rate value).

Discussion: This comparison has shown that 

there is not a significant difference (α= 0.05) 

between the NCMH and WAFSS populations 

(patient and control). This outcome is deemed 

sufficient to allow pooled analysis of genetic 

and electrophysiological data in future studies.

The absolute value of the electrophysiologi-

cal endophenotypes was different between the 

two sites, but the relative values were the same. 

The control group showed “better” responses 

than the patient group. 

The raw amplitude data for both ERP fea-

tures (MMN, P300) is significantly lower from 

the Mongolian cohort in both Patient and Con-

trol groups. 

The consistency in endophenotype be-

haviour between cohorts legitimizes the appli-

cation of the genetic approach in Mongolia. 

DNA extraction and analysis for this cohort is 

continuing and, although for smaller numbers, 

preliminary results can be compared with the 

Australian cohort. 

Conclusion: Results of ERP studies is deemed 

sufficient to allow analysis of genetic and elec-

trophysiological data in future studies.

Key words: event-related potential, schizophre-
nia
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Introduction. Low back pain is an important 
socioeconomic and health problem of the mod-
ern society and a major cause of disability in 
adults of working age. The most frequent caus-
es of low back pain include various degenera-
tive pathological conditions of the lumbar spine, 
for example lumbar disk herniations, spondy-
lolisthesis, degenerative disk disease, many of 
which have indications for surgery when the 
conservative treatment fails to provide relief. 
Previous studies focused on the assessment of 
ADC maps in healthy IVDs or age and degen-
eration related ADC changes. Such studies were 
performed on healthy volunteers or patients 
seen in outpatient settings.

Purpose. To assess the utility of apparent 
diffusion coefficient (ADC) maps for the assess-
ment of patients with advanced degenerative 
lumbar spine disease and describe characteristic 
features of ADC maps in various degenerative 
lumbar spinal conditions.

Materials and methods. T1-weighted, 
T2-weighted and diffusion weighted (DWI) MR 
images of 100 consecutive patients admitted to 
the spinal surgery service were assessed. ADC 
maps were generated from DWI images using 
Osyrix software. The ADC values and character-
istic ADC maps were assessed in the regions of 
interest over the different pathological entities 
of the lumbar spine.

Results. The study included 452 lumbar ver-
tebral segments available for analysis of ADCs. 
Characteristic ADC map features were identified 
for protrusion, extrusion and sequester types of 

lumbar disk herniations, spondylolisthesis, reac-
tive Modic endplate changes, Pfirrmann grades 
of IVD degeneration, and compromised spinal 
nerves. Compromised nerve roots had signifi-
cantly higher mean ADC values than adjacent 
(p < 0.001), contralateral (p < 0.001) or ad-
jacent contralateral (p < 0.001) nerve roots. 
Compared to the normal bone marrow, Modic I 
changes showed higher ADC values (p = 0.01) 
and Modic 2 changes showed lower ADC values 
(p = 0.02) respectively. ADC values correlated 
with the Pfirrmann grading, however differed 
from herniated and non-herniated disks of the 
matched Pfirrmann 3 and 4 grades.

Conclusions. Quantitative and qualitative 
evaluation of ADC mapping may provide addi-
tional useful information regarding the fluid dy-
namics of the degenerated spine and may com-
plement standard MRI imaging protocol for the 
comprehensive assessment of surgical patients 
with lumbar spine pathology. ADC maps were 
advantageous in differentiating reactive bone 
marrow changes, and more precise assessment 
of the disk degeneration state. ADC mapping 
of compressed nerve roots showed promise but 
requires further investigation on a larger cohort 
of patients.

Keywords: diffusion-weighted imaging, 
apparent diffusion coefficient, lumbar spine, 
degenerative lumbar spine disease, disk hernai-
tions.
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Temporal lobe epilepsy (TLE) represents the 

most common and likely to be medically refrac-

tory focal epilepsy in adults, with an estimated 

prevalence of 40% among epilepsy patients.1The 

objectives of this study were to determine TLE 

seizure semiology. Hospital-based prospective, 

case study included 51individuals with TLE aged 

15-65. A questionnaire, clinical examinationw-

ere performed to evaluate seizure semiology. Of 

the 51 patients, 27.45% presented withsecond-

ary  generalizedseizure (SGS), 56.86 % complex 

partial (CPS ), and 15.69% with simple partial 

seizure (SPS ). The mean age at epilepsy onset 

was 19±12 years.  In 90.2%patients  the latent 

period of seizure was up 5 years.  Of the all pa-

tients, 92.16% presented seizure with auracom-

monly with complex aura(68.09%), 68.63% 

had more then 2seizure per month,  for54.9% 

seizure lateralized in automatism. TLE semiology 

was presented as a CPS with anoroalimentary, 

unilateral hand automatism with more than 2 

seizureper month.  The risk to  progression of 

epilepsy decreases in patients without  psycho-

motor automatism and increases   in  patients 

who have more than 2 seizure per month. 

Keywords: Semiology, Temporal lobe epilep-

sy,Aura, Complex partial seizure
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A ketogenic diet(KD) which contains high 

amount of fat, low carbohydrate and protein is 

a dietary approach to treat intractable epilepsy 

and effective and feasible method which has 

been demonstrated by many previous studies.

However the best of our knowledge, there are 

no reports of its application in Mongolia. The 

idea of initiating a ketogenic diet after seeing 

many intractable cases was discussed with my 

neurology department in Mongolia. Authors 

planned to perform KD for intractable epi-

lepsies with regard to its low cost and simple 

procedure. By support ofSeverance Children’s 

Hospital Prof.Heung Dong Kim donated some 

ketogenic diet milks and planned to perform ke-

togenic diet therapy in September 2016. Since 

September, 2016 we carried out KD, accord-

ing to the protocol total of 4 patients, Lennox 

Gastaut Syndrome 2, Infantile spasms 1, Dravet 

syndrome 1, 4:1ratio (75%), 3:1 ratio (25%).The 

first candidate is a 9 years-old girl with epilepsy 

with unknown etiology. Her seizures couldn’t be 

controlled by more than 2 antiepileptic drugs. 

The authors successfully applied ketogenic 

diet for her. Her seizures were completely con-

trolled after 2 weeks therapy. Her health con-

dition was improved after that. The authors 

get much experience from this case for further 

developing ketogenic diet in Mongolia. This is 

the first report that ketogenic diet was applied 

to control intractable epilepsy in Mongolia. All 

patients with KD and their caregiversare now 

under meal plan and taught meal preparation 

by dietician, have monthly medical follow-up 

regularly. 

Key words
Ketogenic diet, intractable epilepsy, Mon-

golia
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Purpose: Arterial spin labeling (ASL) is an 

alternative method to Dynamic susceptibility 

contrast (DSC) perfusion MRI for brain tumors. 

However, ASL cerebral blood flow (CBF) can 

be easily affected by transit time. DSC MRI de-

rived time to maximum of the residue function 

(Tmax) is possible to assess the transit time on 

ASL. 

Materials and methods: Thirty patients with 

brain tumors were studied using ASL and DSC 

MRI. The relative cerebral blood flow (rCBF), rel-

ative cerebral blood volume (rCBV), Tmax, and 

mean transit time (MTT) were obtained from 

DSC MRI. The ratios of the parameters were 

estimated and analyzed. 

Results: ASL CBF ratio correlated with the 

DSC rCBF ratio (r = 0.78, p<0.001) and DSC 

rCBV ratio (r = 0.74, p<0.001). There was a 

moderate correlation between ASL CBF ratio and 

Tmax ratio (r = -0.43, p<0.05) in brain tumors. 

Conclusions: ASL CBF strongly correlated 

with DSC rCBF and rCBV. In addition, a neg-

ative correlation was found between ASL CBF 

and Tmax in brain tumors, indicating that these 

parameters would be affected by transit time. 

This may explain why ASL CBF is different from 

DSC rCBF and rCBV. The decreased DSC Tmax 

value may suggest high vascularity in a tumor.
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COMPUTED TOMOGRAPHY IN DIAGNOSIS OF ACOUSTIC 
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Acoustic neuromas are relatively common 

benign tumors that usually arise from the ves-

tibular division of the eighth cranial nerve and 

characteristically occur in the cerebellopontine 

angle and internal auditory canal (lAC). Con-

ventional radiologic diagnosis depends on the 

use of plain radiographs, conventional tomogra-

phy, contrast-enhanced computed tomography 

(CT). Abnormalities on plain radiographs and 

conventional tomograms depend on the devel-

opment of bony changes that may be present 

when the tumor is small. Contrast-enhanced CT 

is accurate in the detection of acoustic neuro-

mas greater than 1 cm in size, but false nega-

tives may occur in small or purely intracanalicu-

lar tumors.   Most vestibular schwannomas have 

an intracanalicular component, and often result 

in widening of the porus acusticus resulting in 

the trumpeted IAM sign, which is present in up 

to 90% of cases. In a minority of cases (~20%) 

they are purely extra canalicular, only abutting 

the porus acusticus. 

Usually, there is a small CSF cap between 

the intracanalicular portion and the cochlea; Oc-

casionally, these tumours grow laterally through 

the cochlea (transmodiolar) or vestibule (trans-

macular) into the middle ear. Extracanalicu-

lar extension into the cerebellopontine angle 

can lead to “ice cream cone” appearance. CT 

findings; erosion and widening of the internal 

acoustic canal. The density of these tumours on 

non-contrast imaging is variable, and often they 

are hard to see, especially on account of beam 

hardening and streak artefact from the adjacent 

petrous temporal bone. Contrast enhancement 

is present but can be underwhelming, especially 

in larger lesions with cystic components.
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DIAGNOSTIC IMAGING OF THE PITUITARY AND
PARASELLAR REGION

E.Nasanbayar1 B.Taikhar2  O.Nergui1 D.Gonchigsuren1 
1GrandMed Hospital, Radiology Department
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Introduction: Pituitary (hypophysis), the 

secreting gland located in the sellaturcica, has 

fascinated the scientists since ages. In 1543 the 

Belgian scientist Andreas Vesalius described the 

anatomy of pituitary gland for the first time. He 

believed that pituitary produces mucus, which 

is secreted from the brain into the nasal cavi-

ty. This is why pituitary was called the mucous 

gland (glandulapituitaria; pituita = mucus). Pi-

tuitary gland, also called as „master gland” plays 

the special role in the body. There are plenty 

of pathological changes with different clinical 

and radiological appearances of lesions located 

in sellar and parasellar region. The knowledge 

of pituitary anatomy and function, as well as 

of the characteristic changes in size and shape 

of the pituitary throughout the life and spe-

cial physiologic conditions, is mandatory for the 

correct diagnosis and therefore these factors 

have to be taken into account before assessing 

pituitary abnormalities.

Imaging of pituitary gland: Introduction of 

imaging modalities, especially magnetic reso-

nance (MR), and of modern methods of neu-

rosurgery and pharmacotherapy revolutionised 

diagnosis and therapy of pituitary tumours. 

Currently, MR is the method of choice for im-

aging of the pituitary gland and the parasellar 

area. MR imaging protocol of pituitary and sel-

lar region should consist of T1W1+C enhancing 

dynamic images in coronal and sagittal planes 

(slice thickness 3mm). Paramagnetic contrast 

medium is administrated intravenously at the 

standard dose of 0.1 ml/kg BM and post-con-

trast T1-weighted images are taken in coronal 

and sagittal planes. MR examination enables vi-

sualization of many anatomic details of pituitary 

gland, such as: the anterior lobe, the posterior 

lobe, pituitary infundibulum, parasellar struc-

tures (cavernous sinuses, sphenoid sinus, su-

prasellar cisterns) and optic chiasm. The normal 

pituitary gland shows the homogenous signal 

intensity, which is isointense compared to the 

white matter signal on T1-weighted as well as 

on T2-weighted images Pituitary Adenomas. Af-

ter contrast administration pituitary gland pres-

ents the homogenous strong enhancement. The 

posterior lobe of the pituitary demonstrates the 

characteristic high signal intensity on T1- and 

T2-weighted images, seen just in front of the 

sellar dorsum and clearly differentiated from the 

anterior pituitary lobe. The high signal intensity 

of the posterior lobe is especially clearly visible 

on the sagittal planes and it is called “posterior 

pituitary bright spot”. This high intensity signal 

observed in the posterior lobe is believed to be 

related to intracellular droplets of lipid or lipid-

like material in pituicytes (astrocytic glial cells). 

However, the recent studies using the sequenc-

es with fat suppression have not confirmed the 

presence of fat tissue within the neurohypoph-

ysis. Absence of this high intensity signal have 

been reported in patients with central diabetes 

insipidus. It has to be stressed that some normal 
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subjects lack this hyperintense.

The normal pituitary gland undergoes 

the characteristic changes in size and shape 

throughout the life, which have to be taken into 

account before assessing pituitary abnormali-

ties. In neonates, the pituitary gland is typically 

convex and shows a higher signal intensity com-

pared to the brain stem on T1-weighted images. 

This appearance persists for about 2 months, 

after which the pituitary will present with a flat 

superior surface and a signal intensity similar to 

the signal of the pons, what is typical for the 

older children. Throughout childhood, the pitu-

itary reveals a slight but definite growth in all 

dimensions. The upper surface is flat or mildly 

concave and the height of the pituitary in the 

sagittal plane is about 2-6mm, there are no dif-

ferences between girls and boys.

At puberty the pituitary gland demonstrates 

the huge changes in size and shape, becoming 

larger than at any other time of the whole life. 

In girls the gland can reach the height of 10mm, 

while in boys it may measure 7-8mm. Further-

more, in pubertal girls the gland can also proj-

ect above the sella and present with a marked 

convexity of its superior surface. Physiologic 

hypertrophy of the pituitary can be observed 

during pregnancy, when the gland may increase 

in weight by 30%-100%. By the third trimes-

ter the pituitary usually measures even 10mm 

of height and shows the typical convex superior 

surface. It has to be stressed that during preg-

nancy and the 1st postpartum week, the pitu-

itary gland demonstrates thehigh signal inten-

sity on T1-weighted images, like in the neonate 

period. From young adulthood until middle age, 

the pituitary glands of both sexes show usual-

ly stable appearance. Beyond age of 50 years, 

progressive involution of the gland is observed, 

what is probably related to the decrease in pitu-

itary activity during menopause and andropause 

period. It has to be emphasized that in about 

30% of this population the high signal intensi-

ty of the posterior pituitary lobe is not visible, 

as well as the empty sella syndrome is more 

commonly noted, but these changes are typical 

signs of normal aging process.
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MINIMALLY INVASIVE TECHNIQUES FOR THE LUMBAR 
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Background. In modern spinal surgery, vari-

ous kinds of decompressive-stabilizing interven-

tions from the anterior, lateral and posterior ap-

proaches are used to treat degenerative diseases 

of the lumbar spine. At present, there is no sin-

gle surgical tactic for their use, and the results 

of such interventions are controversial.

Objective. Conduct an analysis of the results 

of surgical treatment of patients with degener-

ative diseases of the lumbar spine of minimal 

invasive anterior, lateral and posterior approach-

es.

Material and Methods. For the period from 

2007 to 2017 at clinical hospital of the Neu-

rosurgery Department Irkutsk State Medical 

University of the Irkutsk Railway Clinical Hos-

pital performed more than 5,000 spinal surgi-

cal procedures on the lumbar spine, of which 

3512 decompression-stabilizing interventions 

were performed from the minimal invasive an-

terior (n=1052), lateral (n=436) and posterior 

(n=2024) of accesses using modern retractor 

systems, optical magnification and microtools. 

All patients (1946 men, 1566 women) at the 

age of 39 (29;47) carried out a comprehensive 

clinical and instrumental analysis, including a 

neurological examination, magnetic resonance 

tomography, multispiral computed tomography, 

functional spondylography, morphological and 

immunohistochemical analysis of postoperative 

material. The study examined the level of pain 

on visual standard pain scale (VAS), quality of 

life Oswestry (ODI), clinical outcomes on scales 

Macnab as well as The results of additional 

tests: spondylography and neuroimaging (MRI, 

MSCT) data.

Results. In the postoperative period, there 

was a statistically significant decrease in the in-

tensity of the pain syndrome (p=0.002), im-

provement in the functional state (p=0.003), 

with excellent and good outcomes accounting 

for 85%. In a long period of formation of a 

full-blown bone block, 91% of patients were 

noted, the incidence of postoperative compli-

cations (insufficiency of the fixing structure, 

pseudoatrosis development, degeneration of 

adjacent segments) was 4% (n =140).

Conclusion. The complex clinical and instru-

mental examination with the isolation of the 

leading pathomorphological substrate, as well 

as the possession of any methods and meth-

ods of surgical interventions, allows the patient 

to choose objectively better surgical technology 

and optimize the long-term clinical and radio-

logic results of decompressive-stabilizing spine 

in patients with degenerative diseases. Key 

words: lumbar spine, degenerative disease, an-

terior lumbar interbody fusion, direct lateral in-

terbody fusion, transforaminal lumbar interbody 

fusion, minimal invasive spine surgery.

PP-01



65

MULTIDISCIPLINARY BRAIN SCIENCE 2017

THE STUDY OF THE FEATURES OF TEENS DEVELOPMENT

Delgermaa.D1

1Department of Psychology and Methodology, School of Education Studies, MNUE 

*Correspondence: degi0228@gmail.com

Objectives: Study the features of teenage 

development

Objectives of the study:

o Study parallels and concepts of adolescent 

children’s social development

o To translate the methodology for teens’ 

development and prepare for the research

o Collect and analyze data on the develop-

ment of teenage social development features

o Evaluate the findings of investigating the 

characteristics of adolescent children’s social life 

with some of the results of the school’s psycho-

logical features

Research hypothesis: Family and school en-

vironments are important for the development 

of teens’ social development

Research methodology:

1) Methods of self-assessment (T.W.Dem-

bo, S.Ya.Rubinshtein)

2) Comprehensive Express Diagnostic Test-

ing for the Socio-Psychological Development of 

Children’s Development (T.W.Dembo, S.Ya.Ru-

binshtein)

3) Color Diagnostic of Psychological Situa-

tion of Early Childhood School  ( А.О.Prokhorov, 

G.N.Gening )

Objectives: A total of 50 students from 

Ulaanbaatar secondary school 6-9,3-5

Practical importance of research: Adoption 

of adolescent survey results can be compared 

with other research findings
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Introduction. Degeneration of the interver-

tebral disc (IVD) is a complex process involving: 

changes in IVD nutrition, decreased cell density 

and viability, qualitative and quantitative chang-

es in extracellular matrix, as well as changes in 

disc biomechanics. Bone morphogenetic pro-

teins (BMP) change the cellular expression of 

extracellular matrix components. In the early 

stages of IVD degeneration this can be the basis 

for biological treatments intending to regener-

ate the structure and function of the IVD. The 

success of this therapy depends on the presence 

of a sufficient number of viable cells. 

Aim. To investigate the proliferation of IVD 

cells under the influence of bone morphogenet-

ic proteins (BMP).

Material and methods. Healthy human an-

nulus fibrosus and nucleus pulposus cells were 

cultured in 1) control medium, and 2) medium 

supplemented with BMP-2, 3) BMP-7, and 4) 

BMP-14. Medium was changed every two days. 

Daily cell counts were collected from phase con-

trast micrographs using the FIJI program. On the 

4th day, cells were fixed and stained with phal-

loidin for F-actin and DAPI for nuclear DNA, 

and imaged using a laser confocal microscope. 

The growth rate for cells in each condition were 

calculated by mathematically modeling the cells 

in their exponential growth phase. Statistical 

processing was performed in Microsoft Excel 

and Statistica 9.0 software.

Results. Growth rates of annulus fibrosus 

and nucleus pulposus cells were not significantly 

affected by the presence of BMPs. The growth 

rate was the same for both cell types. When 

performing histochemical staining for the ac-

tin cytoskeleton, NPCs and AFCs showed similar 

morphological forms. Cells were spindle shaped 

with long protrusions and cell morphology did 

not appear qualitatively different between cell 

types.  

Conclusion. Bone morphogenetic proteins’ 

potential as regenerative therapies are sup-

ported by their influence of extracellular matrix 

synthesis rather than their stimulation of cell 

proliferation. The changes in IVD cells’ nutri-

ent consumption under the influence of growth 

factors requires further investigation.
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Myocardial ischemia disease is explained by 

atherosclerosis, structural and functional failure 

of lipid metabolism, blood circulation, endothe-

lial cell and cytokines, complement system, ad-

hesion molecules, growth factors. Today, in the 

world, There is no complete work on atheros 

pathogenesis. But it is still updating in different 

ways. Contemporary studies regarding to ath-

erosclerosis are rarely found in Mongolia. Thus 

it was served as the background of the recent 

study. 

Purpose: Determine the serum levels of 

some adhesive molecules and growth factors, 

estimate their pathogenetic roles in coronary 

atherosclerosis, and conduct correlation study 

on the structural changes of coronary walls. 

Methods and materials: The study was con-

ducted by the case control model. The serum 

of 354 persons served as the materials in Du-

oSet® ELISA Development Systems  (RandD, 

USA) to determine the levels of biomarkers such 

as ICAM1, VCAM1, LOX1, VEGFA. A total of 54 

cadavers’ coronary artery tissues were used in 

the immunohistochemical study to detect An-

ti-VCAM, LOX, VEGFA antibody (Abcam, UK).

Results: We compared the case and control 
groups: the level of serum VCAM1 (1294.13 pg/ml, 
CI 1282.88; 1301.99, p=0.001), ICAM1 (2674.17 
pg/ml, CI-2570.52; 2749.7, p=0.001), LOX1 (928.0 
pg/ml, CI-847.01; 965.41, p=0.001), VEGFA (65.7 
pg/ml, CI-55.02; 93.99, p=0.004) increased in the 
case group. According to the high occlusion level 
of vessels the serum level of VCAM1 (p=0.041), 

LOX1 declined in the early stages, and the VEGFA 
(p=0.022) increased in the advanced athero-

sclerosis changes. According to the morphologi-

cal study the intima was thickened, extracellular 

lipid accumulation formed, collagen fibers in-

creased and the scarring process started robust-

ly because of the infiltration of the inflammato-

ry cells. After all fibro-atheroma, atheroma, and 

neovascularization were shaped. In this case the 

VCAM1 detection was VCAM1++ (38.8%, p=0.002, 
medium). In the advanced case endothelial cells 
felt of the wall and it leads to the thrombosis while 
the plaque calcified. The ulceration was strongly 
detected. The periphery of the lesions demonstrat-
ed neovascularizationa and muscular layer. In this 
case VEGFA was VEGFA+ (3.61%, p=0.001, weak-
ly).

Conclusion 
1. In the coronary atherosclerosis the level of 

serum VCAM1 (1294.13 pg/ml, CI 1282.88; 
1301.99, p=0.001), ICAM1 (2674.17 pg/
ml, CI-2570.52; 2749.7, p=0.001), LOX1 
(928.0 pg/ml, CI-847.01; 965.41, p=0.001), 
VEGFA (65.7 pg/ml, CI-55.02; 93.99, 
p=0.004) increased compared with the 
control group. The serum level of VCAM1 
(p=0.041), LOX1 (p=0.034) decreased in 
the early changes accordingly with the high 
occlusion levels, but the VEGFA  increased 
(p=0.022) in the advanced cases.      

2. Immunohistochemical tests showed that 
in the early stage, the VCAM1 was deter-
mined as VCAM1++ (38.8%, p=0.002, me-
dium), and the VEGFA – VEGFA+ (3.61%, 
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p=0.001, weakly). 
The number of VCAM1 positive cells de-
creased (p=0.025) in the early coronary 
atherosclerosis changes and 0-II occlu-
sion levels. But the VEGFA positive cells 
increased (p=0.032) during the advanced 
changes and III-IV occlusion levels.   

3. Serum and histological tests shows that 
VCAM1 and VEGFA expressions served 
as the biomarkers during the early and ad-
vanced atherosclerosis changes, respec-
tively.  

Key words: Coronary atherosclerosis, ICAM1, 

              VCAM1, LOX1, VEGFA, occlusion
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Background: During the learning process 

the children make certain operations, develop 

their language communicative ability, and start 

making some simple mental operations on their 

own. At the age of 6-7, realistic imagery is more 

developed and they become able to understand 

simple phenomena, or concepts, and possess a 

simple thinking skills as finding similarities and 

differences, comparing, classifying and sorting 

out and analyzing. The abstract thinking is more 

challenging for them at this stage. 

Aim of the Research: Aim of the current 

research is to conduct comparative study of the 

levels and types of thinking skills possessed by 

the first grade 6-year old learners of the general 

secondary school.

Conclusion: With the assistance from par-

ents and teachers we conducted our experiment 

using a certain number of activities such as clas-

sifying, comparing, summarizing, generalizing, 

and abstract thinking. The end results allowed 

us to conclude about the possibility of using 

these kind of tasks for developing thinking skills 

of 6-year old learners. The results were double 

checked and secured by other inquiries (p≤0.05; 

p≤0.000). 

This indicates the possibility to improve 

the preparedness of 5-6 years old children for 

schooling by appropriately using linear and 

structured levels of thinking and activities like 

“understanding and intuitively think, under-

standing logical links and thinking, understand-

ing and expressing verbally, understanding and 

describing, and abstract thinking”. 

Keywords: thinking, thinking skills, 
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Introduction. Diffusion-weighted imaging 

(DWI) is an imaging technique, which shows 

abnormalities of tissue structure by detecting 

changes in water mobility that is not available 

with other imaging techniques. DWI and appar-

ent diffusion coefficient (ADC) measurements 

can be useful in determining tumor cell density 

and nucleus/cytoplasm ratio which are related 

to malign potential of the tumors.

Objectives. To analyze DWI findings of in-

tramedullary spinal cord tumors (ISCTs) and to 

compare them with tumor grade, cell density, 

and proliferation index Ki-67 and to test a pos-

sibility of use of ADC to differentiate benign 

from atypical/malignant ISCTs.

Materials and methods. 37 ISCTs were an-

alyzed. DWI was done using a multislice sin-

gle-shot echo-planar imaging sequence. In all 

lesions, minimal ADC values (ADCmin) and 

mean ADC values (ADCmean) were estimated. 

Normalized ADC (NADC) was calculated in ev-

ery case as a ratio ADCmean tumor/ADCmean 

white matter. All ISCTs were surgically resected 

and analyzed pathomorphologically. The tumor 

proliferation index was estimated on Ki-67 an-

tigen-stained specimens. Cell density was calcu-

lated.

Results. The mean ADCmean value was 

higher in low grade ISCTs in comparison to high 

grade tumors (971 vs 856 × 10-3 mm2/s, p = 

0.006). High grade ISCTs showed lower NADC 

values in comparison to low grade tumors (1017 

vs 1215, p = 0.019). There was no significant 

difference in ADCmin values between low grade 

and high grade ISCTs (745 vs 756 × 10-3 mm2/s, 

p = 0.66). There were no significant differenc-

es in cell density between low grade and high 

grade ISCTs (1274 vs 1215 cells, P = 0.84). The 

proliferation index was statistically significant 

higher in aggressive ISCTs in comparison to be-

nign ISCTs (19.67% vs 3.19%, P = 0.003). Ki-67 

was negatively associated with ADCmean (r = 

-0.74, p < 0.001) and NADC (r = -0.63, p < 

0.001). No significant correlations between cell 

count and ADCmean (r = -0.25, P = 0.26) or 

NADC (r = -0.36, p = 0.43) were found. AD-

Cmin correlated statistically significant with cell 

density (r = -0.61, p = 0.006) but not with Ki-

67 (r = -0.51, p = 0.421). An ADCmean value of 

less than 853 × 10-3 mm2/s was determined as 

the threshold in differentiating between benign 

and malignant ISCTs (sensitivity 73.6%, specific-

ity 74.6%, accuracy 72.1%).

Conclusions. High grade ISCTs had lower 

ADCmean values than low grade I ISCTs. AD-

Cmean correlated negatively with Ki-67 and 

ADCmin with tumor cell density. ADCmean can 

be used for distinguishing between benign and 

malignant ISCTs.

Keywords: diffusion-weighted imaging, ap-

parent diffusion coefficient, intramedullary spi-

nal cord tumors, index Ki-67, cell density.
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2Irkutsk Scientific Center of Surgery and Traumatology, Irkutsk, Russia

3Railway Clinical Hospital, Irkutsk, Russia
4Irkutsk State Medical Academy of Postgraduate Education, Irkutsk, Russia

*Correspondence: byval75vadim@yandex.ru

Introduction. Microvascular anastomosis 
techniques are important for revascularization 
surgeries on brachiocephalic and carotid ar-
teries, complex cerebral aneurysms, and even 
during resection of brain tumors that obstruct 
major cerebral arteries. 

Objectives. Systematic analysis of models 
for the study and training of vascular microsur-
gery presented in the literature.

Materials and methods. We searched the lit-
erature for the bypass models using MEDLINE 
and EMBASE databases.

Results. In «dry» microsurgical training, var-
ious models created from artificial materials that 
simulate biological tissues are used. The next 
stage in training more experienced surgeons is 
to work with non-living tissue models. Microvas-
cular training using live models is considered 
to be the most relevant due to presence of the 
blood flow. Training on laboratory animals has 
high indicators of face and constructive validity. 
Modern technologies allow access to highly ac-
curate learning environments that are extremely 
similar to real environment. 

Additionally, assessment of microsurgical 
skills should become an fundamental part of the 
current evaluation of competence within a micro-
neurosurgical training program. Such an assess-
ment tool could be utilized to ensure a constant 
level of surgical competence within the re-certifi-
cation process. It is important that this evaluation 
be based on validated models.

We reviewed several models for the study 
and training of vascular microsurgery. Very few 
of these models have been validated. Validat-
ed simulation models become an increasing-
ly important component of surgical education. 
Additionally, evaluation of microsurgical skills is 
becoming an important part of the current eval-
uation of the trainee’s competence in a training 
program.

Conclusions. At more advanced levels, sim-
ulation models can be utilized to assess the level 
of competence of surgeons within the re-certifi-
cation process. It is important that this evaluation 
be based on validated models.

Keywords: microvascular anastomosis, train-
ing, neurosurgery, «dry» training, «wet» training, 
live models.
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