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Introduction 
 

   Brain science cluster in Tokushima University has been successfully facilitating 

inter-department education and research related to brain science in our Schools for over 6 years. 

   In this year 2016 with cerebrating 150 years diplomatic relationship between Italy and Japan, 

we are planning to have an international symposium entitled "Current Trends in Brain Science 

Research Connecting Italy And Tokushima" on the afternoon of July 9th. In our Schools, some 

faculty members working in brain science research have stable connection with multiple 

Universities and Research Institute in Italy. Collaborating with Italian Embassy in Tokyo (Dr. 

Alberto Mengoni, Science and Technology attaché), we invite two researchers from Milan and 

Florence. This symposium is aimed to introduce our collaborative and leading studies in the 

field of brain science to the Tokushima community in addition to stimulate especially young 

professionals/researchers/students academically in medical area. 

   This symposium has been approved by Japanese Embassy in Italy as an official event for 

150 years relationship between Italy and Japan.     
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12:30-12:45 ˉƜƘ� Ǫť »ǫ˭ŶőĬķˮ8� 
 
12:45-13:30 

(1) {N�fLR zz�˭|�nĬķˮ� � � � � � � � � Ťˆ˹ȷó �ʾ 

� žſ^i�^�Ȥǁ�ˆǁȬɌüĤſ0õ9!ŭ˛ 

13:30-14:15 

(2) ȷó �ʾ˭ŶőĬķˮ� � � � � � � � � � Ťˆ˹{N�fLR zz� 

� ɥǓĥŰ1�*Ȓ-ǲ˧1ȬɌĩſ 
 
14:15-14:30 ¬Ɗ 
 
14:30-15:15 

(3) oi�fLR s��hL�k˭rL��fOĬķˮ� � Ťˆ˹ǒó ˕¡ 

� Ƅæķɘ-ʎƋ0��Dɥ1p^b|�1Ůà 

15:15-16:00 

(4) ǒó ˕¡˭ƮǺĬķˮ� � � � � � Ťˆ˹oi�fLR s��hL�k 

� ƣˤɼæÛų0��Dp^b|�ȬɌ1Ůà˯Ŷő�BrL��fO7ķď

1Ʋ 
 
16:00-16:15 ¬Ɗ 
 
16:15-17:00� � � � � � � � � � � � � � � � � � � � � � Ťˆ˹«ɹ ĶĀ 

(5) ʭ Ĭʬ˭ŶőĬķ�kz� TIGEMˮ 

� ȬɌȓȃHĆ!D�aa�}Ȓ1ɥ0��DR�irJ]�\Wk��W 

17:00-17:45 

(6) Ĭ� Ȝǝ˭ȩȭȪĨ�ŶőĬķ˚řèʝŖˮ� � � � Ťˆ˹ȷó �ʾ 

� ƴǅ1ɂȬºÀ1Ȅȃ-ʙˢ
$�+£Mb�K�Bķ6�- 
 
17:45-18:00 ˈƜƘ� ³�ǂ ï�˭ŶőĬķˮ 
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Program 

 

12:30-12:45 Opening remarks: Shinji Nagahiro (Tokushima Univ), and other guests 
 
12:45-13:30 

(1) Maurizio Popoli (Univ. Milano)    Chaired by Jiro Kasahara 

   Acute stress is not just acute: short- and long-term outcome in neural plasticity 

13:30-14:15 

(2) Jiro Kasahara (Tokushima Univ.)   Chaired by Maurizio Popoli 

   Poststroke depression and hippocampal neurodegeneration 
 
14:15-14:30 Break 
 
14:30-15:15 

(3) Patrizio Blandina (Univ. Firenze)         Chaired by Hayato Umehara 

   The role of brain histamine in emotional learning and memory 

15:15-16:00 

(4) Hayato Umehara (Niigata Univ.)         Chaired by Patrizio Blandina 

   The role of neuronal histamine in the regulation of feeding behavior/ 

Viaggio Academica da Tokushima a Firenze 
 
16:00-16:15 Break 
 
16:15-17:00 

(5) Daisuke Tsuji (Tokushima Univ., TIGEM Napoli)       Chaired by Kohji Ito 

   Autophagy signaling in brain affected with lysosomal storage disorders 

17:00-17:45 

(6) Naoki Ohshita (Certified Social Worker, Tokushima Univ.) 

  Chaired by Jiro Kasahara 

   Current situation and issues of the Japanese system for mental health and welfare: 

what we learn from Italy now 
 
17:45-18:00 Closing remark: Takuya Sasaki (Tokushima Univ.) 
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�ŶőĬķɸķʿɠæķɘñ°˭ƽĬ 3 zM�iˮ 
� � ʝǹ 2*, 1zM�i
Ì+1ʝǹ 6*, 3zM�i,!� 
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Abbreviated Curriculum Vitae of Dr. Maurizio Popoli 

(Education) 
University of Naples 
 1975   Ph.D. (Biochemistry, Cell Biology) 
International Institute of Genetics and Biophysics (CNR), Naples 
 1976-1979  Postdoctoral Fellow 
(Professional appointments) 
Washington University Medical School (St. Louis, MO.) 
 1980-1982  Research Associate, Department of Psychiatry 
University of Naples 
 1983-1993  Assistant Professor, Department of Neurology 
University of Milano  
 1994-2006  Senior Investigator, Department of Pharmacological Sciences 
 2007-Present  Associate Professor, Department of Pharmacological and Biomolecular Sciences 
 2012-Present  Committee for International Programs and Mobility, Erasmus student exchange 
The International College of Neuropsychopharmacology (CINP)  
 2014-Present International Scientific Program Committee 
Italian Society for Neuroscience (SINS) 
 2016 Governing Board 
(Awards) 
2001-2002 NARSAD (National Alliance for Research on Schizophrenia and Depression) Independent 
Investigator Award (USA).  
 
zz�òĨ2
kz�Ĭķ,Ȇȁķ1òĨÿHøŲŰ
kz�1 CNR ȥȴƏ0z^jVȥȴ
č-�+Əō�:�&�$1Ű
K~�S�`�i�M^1�\�i�Ĭķëķʿ,äƑH


kz�Ĭķëķʿ1ȬɌķÖ˄,äƩHç=
1994 ŝ�B|�nĬķɸķʿ0èç�
�Ʌȥ
ȴčHɌ+
2007 ŝ�BȄɜ,!��ǋȬɌɸȅķ
Ȃ0ȬɌüĤſ-^i�^ŹȺ
ǩÖ˔
ŀ
�Ĺ˔ŀ
ƕ�*ɸ1µȈǞǘ?ʼ®ĳȕȄÛųǞǘ/.0ˋ�+
�E:,0ƫī�1

ȥȴƌǉHȕɿ�+�:!�Mb�KĚÒ2>-AC
ɀĚ
jMf
r��^
ƴǅ/.


ǲĪ-1Ïăȥȴ0>ɂâȖ0øCɋ;
:&Ȅĝ 11 ʔ1Ě˓ķɽŉˇʔ1ɒ˗Ĳč0ã�

ƴǅɸȅķ1ķɽʔ,�D Journal of Pharmacological Science ʔ1 associate editor >ç=+
�:!� 

{N�fLR zz�� òĨ� Maurizio Popoli, PhD 
|�nĬķ�ɸķʿ�ȬɌɸȅķ ÔƩƞ 

Ě˓Ʃɞ�P�^}^ķȆ Ɵȍķt�W�}Ĳč 
Ě˓ɂȬȬɌɸȅķ CINP Ě˓ȯķt�W�}Ĳč 
Mb�KȬɌȯķķ (SINS) ʸĒĲč 
Ě˓ɂȬȬɌɸȅʔ
BMC Neuroscienceʔ� 8� ɒ˗Ĳč 
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Acute stress is not just acute:  
short- and long-term outcome in neural plasticity 

 
Maurizio Popoli 
 
Laboratory of Neuropsychopharmacology and Functional Neurogenomics - Dipartimento di Scienze 
Farmacologiche e Biomolecolari and CEND, Università di Milano, Milano, Italy 
 
   Stressful life events represent major risk factors for the development of neuropsychiatric 
disorders, such as mood and anxiety disorders. In vulnerable individuals, repeated stress or 
single major stressful events induce brain alterations, which involve synaptic transmission and 
morphology in the glutamate system, ultimately impairing brain functions related to cognition, 
emotions and homeostatic mechanisms [1,2]. Neuroimaging studies have shown volumetric 
reduction and remodeling of neuroarchitecture in brain areas of psychiatric patients, while 
chronic stress models in rodents have consistently shown reduction of synaptic spines and 
atrophy/remodeling of dendrites, thus suggesting that stress-induced maladaptive changes have 
a primary role in psychopathology. Whereas the effects of chronic stress have been investigated 
at length in animal models, the long-term consequences of acute stressors have been little or not 
investigated, although it has been shown that in some cases (e.g., PTSD) the first few hours 
after trauma are crucial for pathophysiological outcome and therapeutical intervention. 
   It has been shown previously that acute stress and corticosterone (CORT) exert a 
destabilizing effect on the glutamate system, rapidly enhancing excitatory synaptic transmission 
in select brain areas (3,4). Recently we showed that a 40 min protocol of acute inescapable 
footshock (FS)-stress rapidly enhances depolarization-evoked glutamate release/transmission in 
prefrontal cortex (PFC), by increasing circulating CORT levels (5). Binding to synaptic 
receptors, CORT induces rapid (non-genomic) enhancement of trafficking of glutamate 
presynaptic vesicles in perforated synapses, dependent on selective phosphorylation of synapsin 
I at Ser9. This results in increased size of the readily releasable pool (RRP) of vesicles, which 
subserves the enhancement of glutamate release from presynaptic terminals, prevented by 
chronic antidepressant treatment (5). In related studies, we also found that acute FS-stress 
dramatically increases (42,6%) the total number of non-perforated synapses in PFC, an effect 
again partly prevented by antidepressants (6). These findings provided first evidence that 
stress-dependent ex novo synaptogenesis of asymmetric synapses is detectable as early as 40 
min after start of stress application. In addition, significant atrophy and remodeling of apical 
dendrites was observed in PFC as early as 24 hours after stress, sustained for up to 14 days (7). 
Therefore, acute stress may induce rapid structural/functional changes in glutamate synapses 
and also result in sustained remodeling of neural architecture.  
   Contrary to chronic stress, the long-term consequences of acute stress have been little or not 
investigated so far. Traditional rodent studies with chronic stress just look at the endpoint of 
numerous adaptations occurring during the brain and body stress response, somewhat 
overlooking the most important issue: -how does the system get to the point where a 
physiological stress response turns into a maladaptive pathway favoring psychopathology-? 
Understanding the determinants of long-term maladaptive consequences of acute stress could 
help to identify neuronal mechanisms and effectors that may go wrong during the stress 
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response.  
   Because we previously identified the rapid enhancement of depolarization-evoked glutamate 
release in PFC as one of the first consequences of acute stress, we speculated that a sustained 
enhancement of glutamate release could have a key role in the atrophy/remodeling of dendrites 
observed at 24 hours and longer times after the acute stress protocol. Therefore, we measured 
glutamate release at different times (40 min, 2 h, 6 h, 24 h) after start of the FS-stress protocol. 
While CORT serum levels were elevated at the end of the stress protocol (40 min) and back to 
nearly physiological levels at all later times, glutamate release and RRP size were enhanced at 
all times, up to 24 hours after the stress protocol. Phosphorylation of synapsin I at Ser9, which is 
required for the increase of synaptic vesicle trafficking and RRP size, was also elevated at all 
times up to 24 hours. 
Taken together, our current and previous data show for the first time that a single exposure to 
stress can exert complex and remarkable effects on synaptic function and PFC architecture, both 
rapid and sustained in time. These results may also have implications for pathophysiology of 
PTSD, in which a single stressful event is sufficient to trigger this devastating disorder in 
humans. 
 
REFERENCES 
 
1. McEwen BS. Metabolism (2005) May;54(5 Suppl 1):20-23 
2. Popoli M, et al. Nat Rev Neurosci (2012) Nov 30;13(1):22-37 
3. Musazzi L, et al., (2010) PLoS ONE 5(1):e8566.  
4. Yuen EY, et al. Mol Psychiatry (2011) 16:156–170  
5. Treccani G, et al. Mol Psychiatry (2014) Apr;19(4):433-443 
6. Nava N, et al. Int J Neuropsychopharmacol (2014) Dec 13;18(3) pyu085 
7. Nava N, et al. Cereb Cortex (2015) Nov 1. pii: bhv254. [Epub ahead of print] 
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Curriculum Vitae of Dr. Jiro Kasahara 
(Education) 
Kyushu University 
 1994 B.S. (Biology) 
 1996 M.S. (Biology) 
  JSPS DC1 Fellow 
 2000 Ph.D. (Molecular Biology) 
(Professional Experiences) 
Kumamoto University 
 1997 Research Associate, Department of Pharmacology, School of Medicine 
Massachusetts Institute of Technology (MIT) 
 2001 Postdoctoral Fellow (JSPS PD fellow for Research Abroad) 

Center for Learning and Memory 
Tohoku University 
 2002 Research Associate, Department of Pharmacology 

Graduate School of Pharmaceutical Sciences 
 2004 Assistant Professor, Department of Pharmacology 

Graduate School of Pharmaceutical Sciences 
Tokushima University 
 2009- Associate Professor, Department of Neurobiology and Therapeutics, Institute of  

Health Bioscience (currently Biomedical Sciences), Graduate School and Faculty of  
Pharmaceutical Sciences 
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Neuroscience ʔ1 associate editor >ç=+�:!� 

ȷó �ʾ� òĨ� Jiro Kasahara, PhD 
ŶőĬķ Ĭķ˒ëǣɸķȥȴʿ ȬɌȒƈʊǈķÖ˄ ÔƩƞ 
 ɸķʿ�ɸķȯ˯Ĭķ˒ɸȯķƩɞʿ 
 Ʃ˥Ʃɞ˒ ʗķƩɞ`�b� Ñç 

Associate Professor 
Department of Neurobiology and Therapeutics 
Institute of Biomedical Sciences, Graduate School and  
Faculty of Pharmaceutical Sciences, 
Tokushima University 
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Poststroke depression and hippocampal neurodegeneration 
 
Jiro Kasahara 
 
Department of Neurobiology and Therapeutics, Institute of Biomedical Sciences, Graduate School and 

Faculty of Pharmaceutical Sciences, Tokushima University, Tokushima, Japan�  
 
Poststroke depression (PSD) is one of the major symptoms observed in the chronic 
stage of brain stroke such as cerebral ischemia. It has been generally recognized that 
PSD occurred in around 40% of the stroke patients, although it varies depending on the 
studies from around 20% to 72%. Its pathophysiological mechanisms, however, are not 
well understood. Now, PSD pathogenesis is considered to be multifactorial with 
neurodegenerative, psychogenic, and genetic mechanisms. Using the transient right 
middle cerebral artery occlusion- (MCAO-, 90 min) operated rats as an ischemia model 
in this study, we first observed that aggravation of anhedonia spontaneously occurred 
especially after 20 weeks of MCAO, and it was prevented by chronic antidepressants 
treatment (imipramine or fluvoxamine). The anhedonia specifically associated with loss 
of the granular neurons in the ipsilateral side of hippocampal dentate gyrus and was also 
prevented by an antidepressant imipramine. Immunohistochemical analysis showed 
increased apoptosis inside the granular cell layer prior to and associated with the 
neuronal loss, and imipramine seemed to recover the survival signal rather than 
suppressing the death signal to prevent neurons from apoptosis. Proliferation and 
development of the neural stem cells were increased transiently in the subgranular zone 
of both ipsi- and contralateral hippocampus within one week after MCAO and then 
decreased and almost ceased after 6 weeks of MCAO, while chronic imipramine 
treatment prevented them partially. Overall, our study suggests new insights for the 
mechanistic correlation between poststroke depression and the delayed 
neurodegenerative changes in the hippocampal dentate gyrus with effective use of 
antidepressants on them. I would like to discuss the molecular mechanisms of them in 
this lecture.  
 
 
Kasahara et al., Neural Plasticity 2016: 5054275 Epub (2016) 

� � � http://www.hindawi.com/journals/np/2016/5054275/ 
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The role of brain histamine in emotional learning and memory 

 
Patrizio Blandina 

 
Department of Neurosciences, Psychology, Drug Research and Child Health, Pharmacology and 

Toxicology Session, University of Florence, Florence, Italy 

 

The integrity of the brain histaminergic system is necessary for the formation of 

inhibitory avoidance (IA) long-term memory [1]. IA is a form of stress that affects a 

constellation of physiological systems in the periphery and evokes a rapid shift in many 

neurobehavioral processes. Histamine neurons may act as gatekeepers at interfaces 

between the CNS and peripheral signals. In keeping with this view, oleoylethanolamide, 

a compound released by enterocytes in response to a fatty meal that does not cross the 

blood brain barrier, requires the integrity of histaminergic neuronal system to exert 

central effects, including  satiety [2], as well as procognitive and antidepressant-like 

actions. Recently, it has been reported that activation of histamine H1 receptors in the 

basolateral amygdala is crucial for IA retrieval [3]. These results suggest that 

reactivating fear memories in the presence of H1 antagonists can prevent the return of 

fear. Therefore, the histaminergic system in the brain may represent an attractive target 

for novel treatments of phobias, panic attacks and post-traumatic stress disorder. 

 

[1] Fabbri R et al, Proc Natl Acad Sci. 2016; 113:E2714-20. 

[2] Benetti F et al, Proc Natl Acad Sci. 2015; 112:E2536-42. 

[3] Provensi G et al, Proc Natl Acad Sci. 2014; 111:11527-32. 
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[1] Fabbri R et al, Proc Natl Acad Sci. 2016; 113:E2714-20 
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[3] Provensi G et al, Proc Natl Acad Sci. 2014; 111:11527-32. 
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June 2013 – present: Assistant Professor  
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The role of neuronal histamine in the regulation of feeding behavior/ 
          Viaggio Academica da Tokushima a Firenze 
 
Hayato Umehara 

 
Department of Pharmacology, Molecular and Cellular Medicine, Niigata University Graduate School of 

Medical and Dental Sciences, Niigata, Japan 

 

   Feeding behavior is regulated mainly through hypothalamic neuronal circuits. 

Several neuropeptides are produced in hypothalamic nuclei to orchestrate ingestive 

behavior. Early studies based on lesions of hypothalamic nuclei highlighted the 

ventromedial hypothalamus (VMH) and the lateral hypothalamic area (LHA) as satiety 

and appetite centers, respectively. During the last two decades, more attention has been 

focused on the role of orexigenic NPY/AGRP neurons and anorexigenic POMC/CART 

neurons located in the arcuate nucleus of hypothalamus (ARC). These neurons 

innervate the paraventricular nucleus of hypothalamus (PVN) to send appetitive or 

satiety signals.  

   Histaminergic neurons originate in the tuberomammillary nucleus in posterior 

hypothalamus and send projections to whole brain regions. Central histamine regulates 

several physiological functions including arousal, feeding behavior, learning and 

memory. In the hypothalamus, PVN and VMH receive dense histaminergic axons and 

express histamine H1-receptor (H1R). Accumulating evidence demonstrated anorectic 

function of histaminergic neurons through H1R in these nuclei. Despite the 

food-suppressant effect, recent studies describe activation of histaminergic neurons in 

appetitive/motivational conditions, however the mechanism and meaning of the 

induction remain unclear.  In this session, author review well-established mechanisms 

of histaminergic suppression of feeding and recent findings on a potential role of brain 

histamine in appetitive state. 

  



 22 

Ojc97J��	�'!#*1]`�H8n�

KE��(�/1$��C>�P�

 
ǒó ˕¡ 
 
ƮǺĬķ�Ĭķ˒ëǣķɐĂȥȴȯ˭ëķʿ �ˮɸȅķÖ˄ 
 
ƣˤɼæ2ʇš�ʿ0ȕȄ!Dƣˤʚȼwtdjɗ-
�nK|�ȬɌɄ-

1µȈ0ACÛų�E+�D�ʇš�ʿ02Ƿɨ�ǋ�D�2ƣˤ�ǋ-ɚ�

BE+�&ɨÒÁǐ˭VMHˮ?ʇš�ʿĪÁ˄˭LHAˮ�ĵĝ!D�:&
ŧ

ȃǐ˭ARCˮ02ƣˤ�ʷſ1l���wtdj Y ȇȆȬɌ-
ƣˤƓÛſ1
t�RqR~�nY�d�ȇȆȬɌ�Ōĝ�
�EB1ȬɌɗ2ĿÂǐ˭ PVNˮ

? LHA71ȬɌƔŊH¤�+ƣˤHÛų�+�D� 
p^b|�ȬɌɄ2Űʿʇš�ʿ1ɍȼ�˟ǐ˭TMNˮ0ʧıǐHƙ(
ɥ

Ò1ɫD˞Ġ71ƔŊH¤�+Ǚ�/ȆȅǞɠ1ʚȼ0ˋ�!D�ʇš�ʿ0

2p^b|�ȬɌʪɇ1ń/ƔŊ�ʅBE
PVN? VMH02p^b|� H1ù

ł´˭H1Rˮ�ʢŅ0ȕȄ�+�D�H1R Ɨƕɸ? H1R ʼ®ĳǟơ{N^HȈ

�&ȥȴ/.�B
p^b|�ȬɌɄ2 H1R H¤�+ƣˤɼæHƓÛ!D-ɚ

�BE+�&����ʮŝ
ȸɛB1ȥȴ�Bp^b|�ȬɌɄ�ȵɨƺ0>

ǰſé�ED�-�ȧĎ�E+�+�C
$1~Sl_}1ʊƷ�ʷ=BE+

�D�ǅ`e\��,2
p^b|�ȬɌɄ0ADƣˤɼæ1ʚȼǞǘ0*�

+űǆ1ȣʅHƬȅ�**
ƽƮ1ȣʅ0*�+>ɉ¤�&�� 
�Ư
ȸɛ2rL��fOĬķ1s��hL�kƩƞB1p^b|�ȥȴ0

ɬĉHƙ(
ȍķ�&Ɍ˨Hƙ*�`e\��1Űí02Ȯ1ȍķ´˨0*�

+>Ⱦñ0ɉ¤�#+�&'�
£ŰȍķHŕǀ!DķȆ�I1ôɚ0�+�

&'�&�� 
  



 23 

MEMO 
 
  



 24 

�  
 
 
 
 
 
 
 

 
Curriculum Vitae of Dr. Daisuke Tsuji 
EDUCATION 
Apr 1997-Mar 2001 Faculty of Pharmaceutical Sciences, The University of Tokushima, Tokushima, 

Japan 

B.S. 

Apr 2001-Mar 2003 Graduate School of Pharmaceutical Sciences, The University of Tokushima, 
Tokushima, Japan 
M.S. 

Apr 2003-Sep 2005 Graduate School of Pharmaceutical Sciences, The University of Tokushima,  
Tokushima, Japan 
Ph.D., Pharmaceutical science 
 

PROFESSIONAL POSITIONS 
Oct 2005 –Mar 2007 Research Associate, Department of Medicinal Biotechnology, 

   Institute of Health Biosciences, The University of Tokushima 
Apr 2007 – 2014 Assistant Professor, Department of Medicinal Biotechnology, 

  Institute of Health Biosciences, The University of Tokushima 
Apr 2013 – Present Visiting Fellow, Telethon Institute of Genetics and Medicine (TIGEM) 
Apr 2015 – Present Assistant Professor, Department of Medicinal Biotechnology, 

  Graduate School of Biomedical Sciences, Tokushima University 

 

ʭòĨ2
ŶőĬķɸķʿ�A5Ĭķ˒Hîǖ�¼��
2005ŝ0òĨÿHøŲ�:�&�$

1Ű
ŶőĬķɸķʿäƑHɌ+
2007ŝ�BȄɜ,!�2013ŝ�B2Mb�K�kz�0�

D Telethon Institute of Genetics and Medicine (TIGEM) 1 Andrea Ballabio Ʃƞ˭ȥȴƏˆ
Ɉɟ

Ȇȁķ˼ȒƈÖĳǞǘˮ1ȥȴĿ0ľčȥȴč-�+ĝȿ�
Ě˓ÏăȥȴHɼ)+�:!�ȥ

ȴ-�+
�aa�}Ȓ-Ċ3ED˘ȒHňʣ0
�h�{N^1ɥ?ȬɌɄġ˥ɈɟHȈ�

&Ȓƈʊǈ?ǫȔǬˉȕHɼ)+�:�&� 

  

ʭ Ĭʬ� òĨ� Daisuke Tsuji, PhD 
ŶőĬķ Ĭķ˒ëǣɸķȥȴʿ�áɸȆċœķÖ˄ äƩ 
kz�˼TIGEM ȥȴƏ ľčȥȴč 
 
Assistant Professor, Department of Medicinal Biotechnology 
Institute of Biomedical Sciences, Graduate School and Faculty 
of Pharmaceutical Sciences, Tokushima University 
 
Visiting Fellow, Telethon Institute of Genetics and Medicine 
(TIGEM) 



 25 

Autophagy signaling in brain affected with lysosomal storage disorders 

 
Daisuke Tsuji 
 
Department of Medicinal Biotechnology, Institute of Biomedical Sciences, Graduate School and Faculty 

of Pharmaceutical Sciences, Tokushima University, Tokushima, Japan 
 
Telethon Institute of Genetics and Medicine (TIGEM), Naples, Italy 

 

Lysosomal storage diseases (LSDs) are inherited metabolic disorders caused by gene 

mutations encoding lysosomal associated protein. The LSDs associate with excessive 

accumulation of natural substrates, including glycoconjugates as well as heterogeneous 

manifestations in both visceral and nervous systems. LSDs comprise greater than 40 

diseases, of which incidence is about 1 per 100 thousand births, and recognized as 

so-called ‘Rare diseases’. We have been studied pathogenesis and therapy in GM2 

gangliosidoses, which is one of LSDs. GM2 gangliosidoses are lysosomal 

beta-hexosaminidase (Hex) deficiency involving excessive accumulation of undegraded 

substrates, including GM2 ganglioside, and progressive neurodegeneration. In previous 

studies, we revealed neruo-inflammation caused by glial activation in GM2 

gangliosidosis model. However, the mechanism of neuronal death in GM2 

gangliosidosis is not known. In this study, we generated iPS cell from Tay-Sachs 

disease (TSD) patient fibroblast, and demonstrated the abnormalities of signaling in 

TSD neurons. We found differences in PI3K and autophagy signaling in GM2 

gangliosidosis model when compared to normal control. In addition, we observed 

activation of Transcription factor EB (TFEB), which is known to master gene of 

lysosome and coordinate autophagy, in lysosomal storage disorders model mice with 

neuronal manifestations. These results suggest that mTORC1 inactivation and the 

increase of autophagy were dependent on down-regulation of PI3K signaling. 

Furthermore, replacement of Hex rescued abnormal signaling in GM2 gangliosidosis 

models. These findings may represent a mechanism in linking cell death observed in 

GM2 gangliosidosis neurons. 
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� � � ŶőŔȩȭȪðʠƌŝŰʅ`�b�ʸĒĲč� /. 
 

Mr. Naoki Ohshita is a certified social worker (CSW) in Tokushima, Japan. He works a lot to support 

disabled people such as elders, patients of mental disorders and their family members. He also works as a 

part-time lecturer in Tokushima Univ., Tokushima Bunri Univ., Shikoku Univ. and so on. 

  

Ĭ� Ȝǝ� ȩȭȪĨ� Naoki Ohshita, CSW 
ŶőĬķ ǣķʿ�ûɦºÀķȯ ˚řèʝŖ 
ƿˑȩ CIAO §ɿøɑŮ 
ŶőȠȩȭȪĨ ȅ� 
ŶőʵƢëȔ�"1 §ɿ�ʒ¡ 
ǬçȞĲĔ ¡ǛƤʡĲč 
Part-time Lecturer, Faculty of Dentistry, Tokushima University 
CEO, CIAO Ltd. Co. 
Director, Tokushima Association of Certified Social Workers 
National human rights committee  
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Current situation and issues of the Japanese system for mental health and welfare: what we 

learn from Italy now   Naoki Ohshita 
1: Japanese mental health welfare 
   In the past, Japanese patients of psychiatric disorders were house arrested in each homes until the 
public mental hospitals were established according to the low in 1919. In 1950 when the Mental Health 
Act was enforced in Japan, public mental hospitals were installed mandatory in each prefecture and 
numbers of private hospitals were established since then. Now at February 2016, about 288,000 people 
are hospitalized in mental hospitals in Japan, and the average duration of hospitalization in one patient is 
270 days. These numbers are extremely high among OECD member countries. In contrast, a trend to 
accept the patients in local community is started in many places of Japan, although it is still difficult to 
stop long-term hospitalization of mental disorder patients. 
 
2: Italian mental health welfare 
   In 1978, #180 low (also known as Basaglia low in honor of Dr. Franco Basaglia) was promulgated to 
start abolition of mental hospitals in Italy, and finally it was achieved in 1998 with overcoming many 
difficulties. In Rome, an oldest and biggest mental hospital in Europe with 2,600 beds was abolished, and 
converted to local bases for mental welfare services, libraries and museums. In Venice, an abolished 
mental hospital was converted to a 5-star hotel. Now mental disorder patients are accepted in local 
communities in Italy, and ex workers in the hospitals are taking care of the ex patients of them in the local 
communities. Various programs are developed in each communities, such as restaurants, catering 
companies, cleaners, hotels and so on. It is wonderful to see these people are working actively in local 
communities. 
 
3: What we learn from Italy and do in Japan 
   In Trento, a community of northern Italy, patients of mental disorders and their family members are 
working in medical and welfare institutions as experts to support medical, welfare, dwelling and 
employment for the patients, and this activity is called “UFE: Utenti Familiari Esperti”, derived from the 
movement called “fareassieme”. Sympathized with these activities, the NPO named “Okayama UFE” had 
been formed in Okayama city in Japan. The NPO invited Dr. Renzo De Stefani, director of Trento Mental 
Health Department, with patients and their family members of Trento UFE to Japan in September 2015 to 
have lectures in Fukushima, Okayama, Ichikawa and Tokyo. Now a movement to accept Japanese 
patients of mental disorders to local communities is started. To live in a local community exiting from a 
mental hospital, it is essential to keep a residence, and some real estate agents in Okayama started to 
support it. Toward the community in which Italy achieved with 20 years, Japanese people have just 
started to step out with learning a lot from Italian activities.  
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La ricerca scientifica sul cervello che collega l'Italia e Tokushima 
Current Trends in Brain Science Research Connecting Italy And Tokushima 
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 � ŶőĬķɩšɸÝŖ Ǳmei��V (TPN) 
 � ƴǅɸķ�ĚĕĚƥʿ 

   Organized by Brain Science Cluster in Tokushima University 
Cooperated with: Italian Embassy in Japan 

     Tokushima Medical Association 
     Tokushima Pharmaceutical Association 
     Tokushima Association of Hospital Pharmacists   
     Tokushima Univ. Clinical Pharmacist Network   
     Chugoku-Shikoku Branch, The Pharmaceutical  
    Society of Japan 
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ȷó �ʾ˭ȬɌȒƈʊǈķÖ˄�ÔƩƞˮ 
Contact: 
Jiro Kasahara, PhD, Associate Professor 
Department of Neurobiology and Therapeutics 
Faculty and Graduate School of Pharmaceutical Sciences 
Institute of Health Bioscience 
The University of Tokushima 
1-78-1 Sho-machi, Tokushima 770-8505, JAPAN  
E-mail: awajiro@tokushima-u.ac.jp 
Tel&Fax: 088-633-7278 (from outside Japan, +81-88-633-7278) 
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