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(HRBM] @AM
1. To investigate which pathway should be involved in cerebral vascular remodeling in the model of]

Alzheimer’s disease (AD) with cerebral hypoperfusion (HP).
2. To investigate whether there are benefits of scallop-derived plasmalogen (sPlas) in such cerebral

vascular remodeling.
(HAREB] @it

In the present study, we applied a novel mouse model for AD with cerebral HP and investigated
vascular remodeling, astrogliosis, activation of neuroinflammation as well as the potential effects of sPlas

against such pathologies of AD with cerebral HP.

[RER] (%)

Cerebral HP enhanced cerebral vascular remodeling. Moreover, we also found that cerebral HP
accelerated astrogliosis and neuroinflammasome activation. All above were related with the neurovascular
inflammation underlying the cognitive function decline. sPlas treatment improved cerebral HP - enhanced
neuroinflammation, demonstrating the beneficial effect of sPlas on AD.

[SEROBXRETFTE] S FRIRRMGTR)
Now I am writing the academic paper about this topic

(SHRDOFE] G EwRE
We will continue to apply a novel mouse model for AD with cerebral HP to give insight into
mechanism of Alzheimer’ s disease.




FRAEAWRROOARENDERE. Qftktt. OREROBRBATFEISOVTRRTTEL,
GERAR SIS H OB B MERRR. QARRNORBRTERY . OEEERES/ENAFET AR EE—RR)

GERE)] Gatitis)

Now I finished experiment and now I am writing the paper.

(FRHE] GRokmaaets)
We will apply a novel mouse model of AD with cerebral HP to give insight into mechanism of
Alzheimer’ s disease.

(RE&#ARWRORBEFE] EEEHAFERL
Not decided yet.
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Garlic is a natural plant that has been used as a spice and for medicinal purposes for thousands of years. It
has been reported that garlic extract contains natural compounds that have numerous health benefits, such as
anti-inflammatory, antiproliferative, and anti-vascular remodeling properties. One of these compounds is
allicin, which is produced from the precursor S-allyl cysteine-sulfoxide (alliin) by the action of the enzyme
alliinase. Although the beneficial effects of allicin have been reported, its molecular mechanism is not yet fully
understood. Therefore, this study aimed to investigate the potential anti-fibrotic effects of allicin and its
underlying mechanisms using both in vitro and in vivo models.

(BAEZB] WrRgd)
The study investigated the effects of allicin on lung fibroblast-mediated migration towards fibronectin and
contraction of three-dimensional type I collagen gels. The expression of fibronectin and alpha-smooth muscle
actin (a-SMA) was assessed using immunoblotting. In addition, a bleomycin-induced lung fibrosis mouse
model was used to investigate the anti-fibrotic effect of allicin in vivo. In this model, the ability of allicin to
suppress inflammatory cell infiltration into the fibrotic lungs was evaluated.
Making a bleomycin-induced lung fibrosis mouse model
Prepare a stock solution of bleomycin sulfate at a concentration of 1.5-2.5 mg/mL in sterile saline. Anesthetize
the mice with an appropriate anesthetic agent. Administer the bleomycin solution intratracheally to the mice
using a catheter or needle attached to a syringe. Control mice should receive saline using the same procedure.
After administration, the mice should be kept in a warm and dry environment for recovery. Monitor the mice
daily for signs of distress or discomfort, such as shortness of breath or weight loss. Allicin group were given
allicin 50 mg/kg by intraperitoneal injection on day16-20 after BLM injection. Sacrifice the mice at the desired
time point after bleomycin administration and collect lung tissue for further analysis, such as histological
examination, biochemical analysis, or gene expression profiling.
Allicin strongly suppressed bleomycin-induced pulmonary inflammation and fibrosis in mouse
Compared to the control group, allicin significantly reduces the degree of pulmonary inflammatory response
and fibrosis caused by bleomycin in mice. The number of infiltrating inflammatory cells in the lung tissue of
mice treated with allicin, such as macrophages, lymphocytes, and neutrophils, decreased significantly. The
weight loss in the allicin group was significantly lower than that in the control group. The Ashcroft score is
significantly decreased in allicin treatment when compared with control group.

Allicin activated AMPK and suppressed TGF-81/Smad3 pathway in pulmonary fibrosis.

We examined AMPK expression on fibroblast, the phosphorylation of AMPK that is required for AMPK
activity was reduced significantly in bleomycin induced fibrosis compared with the control group, while Allicin
treatment restored pAMPK expression. We found significant upregulation of phosphorylation of
Smad3, phosphorylation of Smad2, Smad4 and downregulation of Smad7 were observed in
bleomycin induced lung fibrosis. Notably, Allicin treatment inhibited the upregulation of

phosphorylation of Smad3 selectively, with a negligible effect on the other Smads, indicating the




selective suppression of TGFB81/Smad3 pathway by Allicin. Similarly, the gradual activation of
TGF-81/Smad signalling was detected in UUO rat kidneys. The aberrant TGF-81 and Smad3
change improved significantly after treatment with Allicin. Altogether, allicin activated AMPK,
inactivated TGF-81/Smad3 signalling and reduced ECM deposition in the fibrotic lung tissue.

[RR] ()
Our study concludes that allicin has the potential to be a candidate for a new therapeutic agent
for lung fibrosis. The study's findings suggest that allicin has an anti-fibrotic effect that can be
used to treat lung fibrosis. Allicin's ability to suppress TGF-B1-stimulating collagen gel
contraction, migration, and the expression of a-SMA and fibronectin in lung fibroblasts and
suppress bleomycin-induced fibrosis in the mouse lungs by the blockade of inflammatory cells
infiltration make it a promising candidate for further research in developing new treatments for

lung fibrosis. The results of the study will soon be submitted in Respiratory Research

[SROMIXFERFTE] SRR CRERITR)
“Protective Effects of Allicin, a Natural Compound from Garlic Extract, on Lung Fibrosis Mediated by

Fibroblasts” will be submitted to Respiratory Research soon.
([SERDFEE] St
Further investigate the molecular mechanisms underlying the anti-inflammatory and anti-fibrotic

effects of allicin, to provide experimental evidence for drug development..
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(ERE] Ghbritm
Successfully completed the expected research work during the six-month training period in Japan from
September 2022 to March 2023.

CRsEtE] CRERITTEETN)

Based on the findings of this study, the following plan can be proposed to proceed with the

research:

1. Further investigation of the molecular mechanism of allicin: Although allicin has been
shown to have beneficial effects, its molecular mechanism is still unknown. Therefore,
further investigation is needed to understand the exact mechanism of action of allicin in the
context of lung fibrosis. This can be achieved by performing molecular studies, such as gene
expression analysis, RNA sequencing, and proteomics.

2. Examination of the therapeutic potential of allicin: Since allicin has been found to suppress
TGF-B1-stimulated collagen gel contraction and migration, and also to suppress
bleomycin-induced fibrosis in the mouse lungs, it is important to examine the therapeutic
potential of allicin in lung fibrosis. This can be done by conducting preclinical studies, such
as animal models of lung fibrosis, to evaluate the efficacy and safety of allicin as a
therapeutic agent for the treatment of lung fibrosis.

3. Exploration of the optimal delivery method for allicin: To ensure the effectiveness of allicin
as a therapeutic agent for lung fibrosis, it is essential to explore the optimal delivery method
for allicin. This can be achieved by conducting studies to compare the efficacy of different
delivery methods, such as inhalation, injection, and oral administration.

4. Collaboration with experts in the field: Given the complexity of lung fibrosis and the need
for a multidisciplinary approach, it is important to collaborate with experts in the field, such
as pulmonologists, immunologists, and pharmacologists. This can help to broaden the scope
of the research and facilitate the translation of the findings into clinical practice.

5. Application for research funding: To support the research activities, it is important to apply
for research funding from relevant agencies, such as the National Natural Science
Foundation of China or other international funding organizations. This can help to ensure

the continuity and success of the research project.




[FEEXRAEOREFTE] (HE/EEEML)
After returning to China, we will continue to work together to advance this project and plan to jointly apply
for a National Natural Science Foundation of China project. We also plan to jointly train master's and doctoral

students.
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Atrioventricular nodal reentry tachycardia (AVNRT) is the most common form of paroxysmal supraventricular
tachycardia (PSVT). The exact cause of AVNRT has not yet been found. However, an increasing number of reports
suggest that AVNRT is hereditary, but no precise pathogenic gene has been found so far.

The subjects of our on-going research was to explore whether Cav2.2 mutation lead to the occurrence of familiar
AVNRT by affecting the imbalance of cardiac autonomic nerve activity, and to confirm that CACNA1B(p.K567R) was
the first AVNRT pathogenic gene.

[(AEZE] @z

In our study, we found that a point mutation of CACNAI1B (p.K567R) which encoded the al subunit of N-type
calcium channel (Cav 2.2), was co-segregated with AVNRT in one family. Over-expression point mutations of human
CACNAI1B in zebrafish embryos was related to abnormal heart rate. As Cav 2.2 was mainly expressed in the presynaptic
membrane of sympathetic nerve endings, regulate the influx of calcium ions and release of neurotransmitters such as
norepinephrine, the change of neurotransmitters would put effects on conduction velocity and refractory period of the
atrioventricular node, which induced AVNRT.

In rat models, telemetric ECG recordings showed that rats with a CACNAI1B point mutation displayed sporadic
supraventricular tachycardia and altered QRS complex morphology. In addition, the CACNA1B(p.K567R) rats presented
a double path phenomenon and AVNRT induction by intracardiac electrophysiological examination. Indexes of heart rate
variance in CACNA1B mutation rats showed an increase in cardiac sympathetic activity and an imbalance of cardiac
sympathetic and parasympathetic activity. Single-cell RNA sequencing indicated that the number of neurons in the
superior cervical ganglion (SCG) of mutant rats was higher than in wild-type (WT) rats, accompanied by an increased
expression of CACNA1B. Functional enrichment in SCG proteomics suggests that point mutant rats have abnormalities
in synaptic function and ion transport, which could lead to the release of neurotransmitters. This could affect the cardiac
autonomic neural activity and lead to an imbalance in sympathetic and parasympathetic activity and the subsequent
occurrence of AVNRT. Our findings indicate that CACNA1B (p.K567R) might be the pathogenic gene of AVNRT in
familial AVNRT.

(AR] ()

The results were published online as a preprint paper at website:
https://www.medrxiv.org/content/10.1101/2022.03.01.22271698v1. The doi of our preprint paper was as
follows: https://doi.org/10.1101/2022.03.01.22271698.

SEOMIXERTE] SR CRERTRD

The above paper will be fully published after completing relevant research within the following three months.




(SERDFEE] SR

Continue to establish cooperation in the research works on arrhythmia such as AVNRT or atrial fibrillation.
As 1 am very interested in radiofrequency ablation of atrial fibrillation clinically, and the feature in our partner
Prof Ikeda and Prof Fujino here is to finding trigger foci during the procedure of radiofrequency ablation of

atrial fibrillation, especially in the aspect of pulmonary venous muscle sleeve. Recently, we had a special case

of atrial fibrillation triggered by pulmonary venous muscle sleeve, and we plan to publish this case report toge
ther. Meanwhile, Toho University has conducted in-depth research works on electrophysiology of small animals
(Prof. Atsushi Sugiyama) and pulmonary venous muscle sleeve (Prof. Hikaru Tanaka). We can continue to co-

operate in the above research works in the future.
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CACNA1B gene mutation causes atrioventricular node reentrant
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HART—Y tachycardia by affecting cardiac autonomic nerve activity
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B LT. BAET—~ [CACNAIB gene mutation causes atrioventricular node reentrant tachycardia by
affecting cardiac autonomic nerve activity] ICHRUYBATWELEN, AREZFTLEHIDITHEY DB
MZETHELNHBALELZ, ZTDEH. BEOT—2 0352 &IZL., [Clinical prognostic risk
prediction models based on random survival forest in hypertrophic cardiomyopathy: A single—center
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