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site, the OSG was inserted in the target aorta. After

Symposium

stump formation, conventional vascular replacement of
the aortic arch was performed. Results: Post-operative

1. Accurate Graft Positioning during Total Arch

CT showed no cases of type 1b endoleak, no additional

Replacement with Open Stent Graft Using Aortic

procedures were necessary and no complications. Con-

Endoscopy

clusions: Aortic endoscopic aid under circulatory arrest

Takeshiro Fujii, Shinosuke Okuma,Yoshinori Watanabe
(Department of Cardiovascular Surgery Toho University,
Tokyo, Japan)
Background: In cases of synthetic vascular replacement of the complete aortic arch using an open stent
graft (OSG) for the treatment of aortic arch aneurysm,
and if such a procedure would be attempted, there is
concern for cerebral or spinal infarction due to embolization of plaque or thrombi inside the aneurysm. We therefore reviewed the achievement of accurate positioning by
introducing the OSG into the aorta under endoscopy and

is very useful for the OSG method.
2. Tips for Precise Laparoscopic Liver Resection
Yuichiro Otsuka, Yoshihisa Kubota, Toshio Katagiri,
Yuko Sawaguchi, Kazutaka Kimura, Yu Matsumoto,
Jun Ishii, Tetsuya Maeda, Masaru Tsuchiya,
Hideaki Shimada, Hironori Kaneko,
Kimihiko Funahashi (Division of General and
Gastroenterological surgery,
Department of Surgery (Omori),
Toho University School of Medicine)

hereby report the results. Methods: The subjects were

Background: Liver resection has been demonstrated

11 patients who underwent the procedure between April

as the preferable initial treatment for patients with

2015 and April 2017; age was 66.6±9.4 years, and sex

resectable liver tumor. Since 1990’s, we have suggested

ratio was 10 males and 1 female. During the procedure, a

that the laparoscopic liver resection (LLR) can provide

unilateral axillary artery and unilateral femoral artery

favorable outcome with early postoperative recovery in

were exposed, a midline incision of the sternum was

selected patients received Minor LLRs, such as left lat-

made, the ascending aorta was perfused, and blood was

eral sectionectomy or partial hepatectomy in antero-lat-

removed from the upper and lower vena cava. At a rec-

eral region of the liver. Development of instruments and

tal temperature of 28℃ , selective antegrade cerebral

technical refinement with effective usage of maginified-

perfusion of the right brachiocephalic artery (BCA), the

caudal endoscopic view, have contributed to overcome

left common carotid artery (LCA) and the left subclavian

limitation of LLR. With accumulation of our experience,

artery (LSCA) was made. LSCA was ligated, and an

advanced liver procedures, such as hepatectomy for

endoscope was introduced from the peripheral tran-

tumor located postero-superior region of the liver or

sected part while the circulation was stopped, and after

anatomy oriented resections including Major LLRs have

observing the shape of the aorta, the plaque inside the

been utilized by totally laparoscopic approach. Surgical

aorta and the condition of the peripheral implantation

technique: All fundamental technique to perform LLR,
Toho Journal of Medicine・December 2020
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such as maintenance of operative field, choice and appro-

(pg/ml) were detected in the CSF of AM (1907.8±730.4)

priate use of instruments, isolation and division of vessels,

compared with those in either CM (198.6±124.5) or LCS

control hemostasis could be learned in Minor LLRs. Hilar

(462.9±635.1) group (P<0.01). Significantly higher levels of

dissection of hepatic inflow vessels is performed in ana-

tau were detected in the CSF of AM compared with CM

tomical liver resection. In our concept, individual isolation

(P<0.05). On the other hands, the level of MBP, S100b

approach is used for hemi-hepatectomy, and Glissonean

were not significantly different between the three

pedicle approach is used for anatomical hepatectomy

groups. By contrast, the levels of NSE in AM and CM

smaller than hemi-hepatectomy. As well as technical

were significantly lower than those in LCS (P<0.01). In the

standardization, surgical simulations using recent modali-

neurological outcome, a positive correlation between

ties, such as 3D-CT, intraoperative contrast enhancement

pNF-H and recovery of JOA score was observed

US and Indocyanine green fluorescence imaging, can help

(y=0.0072x+51.85; r=0.381). Conclusion: The present results

to have periopearative decision in disease diagnosis, tro-

suggest that axonal damage is remarkable compared

car insertion and liver parenchymal transection. Results:

with demyelination, astrocytic, and neuronal damage in

Two hundred fifty patients received LLR. No severe

AM. Better clinical outcome in AM patients with high

postoperative morbidity above Clavien-Dindo Grade IIIb

CSF levels of pNF-H indicates axonal damage in the spi-

except one patient developed cerebral infarction, was

nal cord is reversible, and the levels of pNF-H can be

observed. Conclusion: We believe that benefits of LLR

predictive of good surgical outcome for patients with

are not only minimally invasiveness, but also precise per-

AM.

formance of surgery. The accumulation of contrivance in
each Minor fundaments leads to major progress for reliable LLR.

4. The Challenge in Renal Transplantation for Small
Children Less than 15 kg

3. Reversible Axonal Damage Is Remarkable in
Acutely Worsening Symptoms of Compression
Myelopathy; Analysis of Cerebrospinal Fluid Samples

Masaki Muramatsu, Takeshi Kawamura, Ken Sakai
(Nephrology, Toho University Faculty of Medicine,
Tokyo, Japan)
Yuko Hamasaki (Pediatric Nephrology,
Toho University Faculty of Medicine, Tokyo, Japan)

Hiroshi Takahashi, Arata Nakajima, Masato Sonobe,

Seiichiro Shishido (Nephrology, Toho University Faculty

Fumiaki Terajima, Masahiko Saito, Shinji Taniguchi,

of Medicine, Tokyo, Japan, Pediatric Nephrology,

Keita Koyama, Koichi Nakagawa

Toho University Faculty of Medicine, Tokyo, Japan)

(Toho University Sakura Medical Center)
Yasuchika Aoki (Toho University Sakura Medical Center,
Chiba Eastern Medical Center, Japan)

Background: Renal transplantation in small children
has the risk for early graft loss due to hypoperfusion and
vascular thrombosis compared with adults. To achieve

Background: We determined levels of biomarkers

successful outcome of renal transplantation in small chil-

reflecting damage to axon, myelin, astrocyte, and neuron

dren, careful management must be needed. Methods: We

in the cerebrospinal fluid (CSF) of patients with worsen-

examined 46 pediatric patients (24 boys and 22 girls) who

ing symptoms of compression myelopathy. Methods:

received a live donor renal transplant at our center

From 2011 to 2015, we collected 69 samples of CSF from

between March 2009 and May 2017. The outcomes such

patients before spinal surgery for acutely worsening

as s-Cr (mg/dl) after transplantation, graft survival rate

compression myelopathy (AM, 20), chronic compression

and patient survival rate were evaluated. Results: In

myelopathy (CM, 20), and lumbar canal stenosis (LCS;

recipients, age was 4.5±2.0 years old, and weight/height

control group 29). We measured levels of pNF-H and tau

were 11.7±2.2 kg and 89.5±9.3 cm. Donors were only

(reflecting axonal damage), MBP (reflecting demyelin-

relatives and the age was 38.1±7.9 years old. All but one

ation), S100b (reflecting astrocyte damage), and NSE

had immediate graft function and the time of initial urine

(reflecting neuronal damage). Change of neurological

after reperfusion was 22 (interquartile range12-49) min-

function was determined using a JOA score for cervical

utes. S-Cr were 0.42±0.35 at post-operative day (POD) 1,

myelopathy. Results: Significantly higher levels of pNF-H

0.27±0.08 at POD 7 and 0.29±0.09 at POD 28. The
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patient survival rate and graft survival rate at 1 and 5

tory activities against AGEs formation. The extract and

years post-transplant were 100%/97.8% and 97.0%/94.8%,

the major compound 7 also inhibited AGEs formation

respectively. One recipient lost the graft due to vascular

between HSA and three intermediates, GA/GO/MGO.

thrombosis and transplant nephrectomy was performed

Moreover, the extract and 7 decreased the GA-HSA

at 1 day post-transplant. Patient death was shown in one

enhanced expression of MIP-1β mRNA in differentiated

cases because of bacterial pneumonia at 6 months after

U937 cells. Conclusions: The extract and its flavonoid

transplantation. The others still had well-functioning graft

glycoside constituents from the oil cakes of C. japonica

at end of the observation. Conclusion: The short- and

seeds possessed potential usability as health materials

long-term outcome of pediatric transplantation in small

against AGE-associated chronic diseases.

children was excellent.
6. Steroidogenic Acute Regulatory Protein-Related
5. Flavonoid Glycosides from Japanese Camellia Oil

Lipid Transfer Domain Containing 10 Promotes

Cakes and Their Inhibitory Activity against

Lipid Accumulation and Lipid Droplet Formation

Advanced Glycation End-Products Formation

in the Liver of Nonalcoholic Steatohepatitis

Wei Li, Masato Tsubaki, Koji Higai, Miho Takemoto,

(NASH) Model Mouse

Tatsunori Sasaki, Kazuo Koike

Masanori Ito, Taichiro Tomida, Yoshinori Mikami,

(Faculty of Pharmaceutical Sciences, Toho University)

Shingo Murakami, Satomi Adachi-Akahane

Naoko Sato, Toshihisa Onoda

(Department of Physiology, Faculty of Medicine,

(Faculty of Pharmaceutical Sciences, Toho University,

Toho University)

Toho University Sakura Medical Center)

Satoko Oda, Masaru Kuroda (Department of Anatomy,

Toshie Suzuki (Oshimatsubaki Co.,Ltd)

Faculty of Medicine, Toho University, Tokyo, Japan)

Background: The Japanese Camellia (Camellia japonica

Nonalcoholic steatohepatitis (NASH) is characterized

L.; Japanese name: Tsubaki) is one of most well-known

by lipid accumulation with inflammation and fibrosis in

species in genus Camellia, Theaceae family. The seeds are

the liver. STARD10 is a member of the START domain-

used as oil materials in food and cosmetics industries. Oil

containing lipid transfer protein family. We have previ-

cakes are obtained as by-products during seed oil pro-

ously shown that STARD10 is highly expressed in the

duction, and most of them are unutilized. Advanced gly-

liver. When fed a high fat diet, Stard10 knockout

cation end-products (AGEs) are produced from the

(Stard10-/-) mice accumulated significantly less cholesterol

carbonyl groups of the reducing sugars reacting with the

and triglycerides (TG) in the liver than wild type (WT)

free amino groups of proteins. Inhibition of AGEs forma-

mice. The purpose of this study was to clarify the role of

tion is paid attention as a potential therapy for many

STARD10 in lipid accumulation associated with NASH in

aging-related diseases. In this study, we reported the iso-

the liver. We examined the effect of STARD10 disruption

lation and structural elucidation of flavonoid glycosides

on lipid accumulation in the liver of NASH model mice

from oil cake of C. japonica seeds, as well as their AGEs

that were induced by choline-deficient L-amino acid-

formation inhibitory activities. Methods: The oil cakes

defined diet (CDAA). Stard10-/- mice fed CDAA gained

were extracted with hot water. Isolation and separation

weight and epididymal fat in a manner similar to WT

was carried out by column chromatography and prepara-

mice. However, the liver of Stard10-/- mice was smaller in

tive HPLC. Structural elucidation was achieved by analy-

size and the area of lipid droplet (LD) in hepatocytes of

sis of spectroscopic data, including 1D and 2D NMR, and

Stard10-/- mice was significantly smaller than those of WT

MS. Chemical profiling of the oil cake extract was charac-

mice. Gene expression levels of proinflammatory cyto-

terized by HPLC-PDA analysis. Anti-AGEs activity was

kines and fibrosis marker genes were significantly lower

carried out by D-ribose-BSA assay and GA/MGO/GO-

in the liver of Stard10-/- mice compared with WT mice,

HSA assay. Results: Phytochemical investigation resulted

suggesting that STARD10 regulates these genes through

in the isolation and structural elucidation of thirteen fla-

the promotion of lipid accumulation. Lysophosphatidyl-

vonoid glycosides, including four novel compounds. The

choline acyltransferase 1 (LPCAT1) is an enzyme which

extract and isolated compounds exhibited potent inhibi-

catalyzes the conversion of lysophosphatidylcholine to
Toho Journal of Medicine・December 2020
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phosphatidylcholine (PC). We found that the STARD10

Therefore, our method may contribute to efficient devel-

plays a role in promoting LD formation through the

opments of safe drugs by predicting the risk of drug-

interaction with LPCAT1. We confirmed the colocaliza-

induced arrhythmia.

tion of STARD10 and LPCAT1 at the LD membrane and
their interaction. In conclusion, our study indicated that
STARD10 is involved in fine-tuning the balance between
PC and TG to promote LD formation in the liver through
the interaction with LPCAT1.

8. Active Learning in Toho University Faculty of
Medicine
Naoki Hiroi (Center for Medical Education,
Toho University Faculty of Medicine, Japan)

7. Quantification of Repolarization Reserve for the
Risk Prediction of Drug-Induced Arrhythmia
Shingo Murakami, Taichiro Tomida, Yoshinori Mikami,
Masanori Ito, Satomi Adachi-Akahane
(Department of Physiology, Faculty of Medicine,
Toho University)

Background: It is said that medical education in Japan
is biased toward mastery of knowledge and education on
skills and attitudes is inadequate. After the ECFMG
statement in 2010, we have transformed from processbased education to outcome-based education that clearly
shows the learning objectives. Clinical practice has
improved both quality and quantity, and also in pre-clini-

A number of drugs under development and in clinical

cal practice education, students are required to study

use turned out to induce arrhythmia and were with-

memorization (knowledge) themselves. In the classes, it is

drawn from the market. Drug-induced arrhythmia is

required to think themselves, discuss and present them-

mainly accounted for by block of one type of repolarizing

selves based on that knowledge. That is, gradually but

K currents in cardiac myocyte called IKr. However, the

active learning on skills and attitudes has come to be car-

risk of drug-induced arrhythmia differs among various IKr

ried out. Contents: Even at Toho University, some les-

blockers because normal repolarization of membrane

sons are focused on students thinking, discussing, and

potential in myocyte is determined by multiple and

presenting themselves rather than acquiring knowledge.

redundant mechanisms. Currents other than IKr can com-

Active learning classes are being developed in humanity

pensate the blocked IKr. This compensation for repolariza-

education (whole-human medical personnel education),

tion is called repolarization reserve. The vaguely defined

which are being conducted from 1st to 6th year, inte-

concept was used only for a qualitative explanation to

grated social medicine practice and clinical reasoning

account for different risks among drugs. Aiming at utiliz-

PBL tutorial classes. In this presentation, we will intro-

ing the concept of repolarization reserve for the accurate

duce the active learning class in our university. Conclu-

prediction of drug-induced arrhythmia, in the present

sion: Active learning is progressing not only in our

study, we developed a method for quantification of repo-

university but also in medical school in Japan. Further

larization reserve. We redefined repolarization reserve as

improvement is also required at our university so as not

a source of repolarization currents that are activated dur-

to miss the trend of medical education of the world.

+

ing prolonged depolarization. By using human ventricular
myocyte simulation models, we searched a novel quantification method based on this definition. We calculated a
new quantitative index of repolarization reserve by simulating action potential (AP) clamp with prolonged AP
waveforms and the human ventricular myocyte models.
The calculated index quantitatively accounted for prolongation of action potential duration (APD) under various
conditions in cardiac myocytes. We also confirmed that
the quantified repolarization reserve could be used to
predict the prolongation of APD by different drugs. The
proposed index for repolarization reserve is expected to
contribute to further understanding of APD prolongation.
Vol. 6 No. 4

180（44）

Production of CXCL8 and CCL2 in the culture superna-

Poster

tant of FLSs was increased by resistin. Transfection with
CAP1 siRNA suppressed resistin-induced CXCL8 produc-

1. Pathogenic Role of Resistin in Rheumatoid Arthri-

tion by FLSs. Conclusion: Resistin might play an important role in the pathogenesis of RA via upregulation of

tis
Hiroshi Sato, Sei Muraoka, Natsuko Kusunoki,
Soichi Yamada, Shotaro Masuoka, Toshihiro Nanki
(Division of Rheumatology,
Department of Internal Medicine, Faculty of Medicine,

chemokine production in the synovial tissue.
2. SATB1 Deficiency in Mice Leads to Sjögrenʼs
Syndrome-Like Autoimmune Exocrinopathy

Toho University School of Medicine)

Yuriko Tanaka, Taku Kuwabara, Taku Naito,

Shinichi Kawai (Department of Inflammation and

Yasushi Akiba, Motonari Kondo

Pain Control Research, Faculty of Medicine,

(Department of Molecular Immunology,

Toho University School of Medicine, Tokyo, Japan)

Toho University School of Medicine)

Background: Adipose tissue synthesizes and releases
physiologically active molecules that are known as adipokines. Resistin, an adipokine, has been widely studied the
regulation of glucose homeostasis and insulin sensitivity.
Moreover, resistin also plays an important role of inflammation. We previously reported that serum level of resistin correlated with the disease activity of rheumatoid
arthritis (RA). However, the pathogenic role of resistin
has not been elucidated. In this study, we examined the
stimulatory effect of resistin on fibroblast-like synoviocytes (FLSs) form RA patients. Methods: Expression of
resistin and the receptor, adenylyl cyclase-associated protein 1 (CAP1), in the synovial tissue from RA and osteo-

Takehiko Sotome (Department of Molecular Immunology,
Toho University School of Medicine
Department of Pediatrics,
Toho University School of Medicine)
Akiko Inoue (Department of Molecular Immunology,
Toho University School of Medicine
Department of Otolaryngology,
Toho University School of Medicine)
Tetsuo Mikami (Department of Pathology,
Toho University School of Medicine)
Terumi Kowhi-Shigematsu
(Department of Orofacial Sciences,
University of California School of Dentistry)

arthritis (OA) was examined by immunohistochemistry.

Sjögren’s syndrome (SS) is a chronic autoimmune dis-

FLSs were incubated with resistin for 18 hours. Then,

ease in which the patient’s lymphocytes infiltrate and

total RNA was extracted, and the gene expression profile

destroy the lachrymal and salivary glands. However, the

was analyzed by RNA sequencing. Concentration of che-

molecular mechanism of SS pathogenesis is poorly under-

mokines in the culture supernatant was determined by

stood. SATB1 (Special AT-rich sequence binding pro-

enzyme-linked immunosorbent assay (ELISA). Expression

tein-1) is a genome organizer that regulates chromatin

of CAP1 was examined by RT-PCR and Western blotting.

structure and gene expression. SATB1 conditional knock-

To verify signaling of resistin via CAP1, we transfected

out (SATB1cKO) mice, in which SATB1 gene is specifi-

siRNA for CAP1 before stimulation with resistin. Results:

cally deleted in hematopoietic cells are autoimmune

Resistin and CAP1 was abundantly expressed in the RA

prone with age caused at least in part by defective thy-

synovial tissue. Resistin expression was minimal in the

mic central tolerance (Kondo M., Tanaka Y. et al, J.

OA synovium. Double immunofluorescence staining

Immunol. 196: 563-572, 2016). Furthermore, we uncovered

revealed that CD68-positive macrophages expressed

SS-like symptoms developed in young SATB1cKO mice.

resistin in RA synovium. CAP1 was expressed by cad-

In this study, we analyzed the detail of the SS-like symp-

herin-11-positive FLSs in RA. RT-PCR and Western blot-

toms in SATB1cKO mice. We found that mononuclear

ting showed that in vitro cultured FLSs also expressed

cell infiltration into salivary gland and production of

CAP1. RNA sequencing revealed that expressions of 18

saliva was significantly lower even at young age (4

genes, including 7 chemokines (CXCL1, CXCL2, CXCL3,

weeks) in SATB1cKO mice. Female mice manifested with

CXCL5, CXCL6, CXCL8 and CCL2), from RA FLSs were

an earlier onset of the disease than male mice, suggesting

increased more than 2 folds by stimulation with resistin.

that female mice are more susceptible to SS. InterestToho Journal of Medicine・December 2020
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ingly, these young SATB1cKO mice did not produce

negative isolates recovered from samples, the organism

some autoantibodies which are increasing in elder SAT-

with the highest frequency of isolation was Stenotroph-

B1cKO mice and in patient with SS. In addition, we did

omonas maltophilia which was recovered from 39 toilets.

not observe mononuclear cell infiltration into other

Conclusion: Warm-water nozzles of bidet toilets are con-

organs and immune-complex-mediated glomerulonephri-

taminated with a wide range of bacteria making it a

tis in young SATB1cKO mice. These results indicate that

potential vehicle of cross-infection. In the hospital setting,

young SATB1cKO mice may be useful as a new animal

shared use of bidet toilets must consider the clinical

model for the SS. We discuss the scheme of autoimmune

background of the patient. Based on our findings, these

disease progression especially the early stage of SS.

devices must be part of the risk management program
and include steps for monitoring and disinfection.

3. Extent of Bacterial Contamination of Electronic
Warm Water Bidet Toilets in a University Hospital Setting

4. Electropharmacological Effects of Antibiotic
Azithromycin in Microminipigs: Propose of New

Intetsu Kobayashi, Izumo Kanesaka,
Akiko Kanayama Katsuse

Potential Mechanisms for Lethal Arrhythmia
Leading to Sudden Death

(Department of Infection Control and Prevention,

Ai Goto, Koki Chiba, Nur Jaharat Lubna

Faculty of Nursing, Toho University)

(Department of Pharmacology,

Background: Bidet toilet seats feature electric toilet
seats with a nozzle spraying warm water to the genitalia,
anal, and perianal area. In recent years, installation of
bidet toilets within hospitals in Japan has raised concerns
regarding potential for cross-contamination by antimicrobial resistant bacteria from patients who are hospitalized
over an extended period. Methods: All 292 electronic
bidet toilets at a university hospital were sampled for

Toho University Graduate School of Medicine)
Yuji Nakamura, Mihoko Hagiwara-Nagasawa,
Hiroko Izumi-Nakaseko (Department of Pharmacology,
Faculty of Medicine, Toho University)
Kentaro Ando, Atsuhiko T. Naito, Atsushi Sugiyama
(Department of Pharmacology,
Toho University Graduate School of Medicine,
Department of Pharmacology, Faculty of Medicine,
Toho University)

contamination. Swabs for culture were used to sample
water-jet nozzles, and seats. Following incubation, colo-

Background: Azithromycin has been reported to

nies were identified, and antimicrobial susceptibility test-

increase the cardiovascular risk and sudden cardiac

ing was performed. Identification of antimicrobial

death in the patients with high baseline risk, which

resistant bacteria including methicillin-resistant Staphylo-

raised concerns for its arrhythmogenic potential.

coccus aureus (MRSA), and extended-spectrum β-lactamase

Although azithromycin suppresses INa, IKr, IKs, ICaL and IK1 in

(ESBL) producers was performed. Pulsed field gel electro-

the heart, its electropharmacilogical effect leading to the

phoresis (PFGE) was also performed on the isolates.

onset of lethal arrhythmias is not fully investigated.

Results: Of the 292 bidet toilet seats sampled, warm

Methods: Using an extraordinary small size of miniature

water nozzles of 254 (86.9%) were found to be contami-

pigs; microminipigs, weighing approximately 10 kg

nated by one or more of the following organisms: S.

(male, n=4), we examined electropharmacological effects

aureus, Streptococcus sp., Enterococcus sp., Enterobacteria-

of azithromycin in doses of 0.3, 3 and 30 mg/kg under the

ceae, and non-Enterobacteriaceae gram-negative bacteria.

halothane anesthesia, which were intravenously infused

S. aureus was recovered from one water-jet nozzle and 9

over 10 min with an interval of 20 min. Results: The low

toilet seats of which MRSA was found in a water-jet noz-

dose did not alter any of the cardiovascular variables.

zle, and a toilet seat. Both nozzle and seat of the same

The middle dose significantly shortened the QT interval

toilet were contaminated with a CTX-M-9 group ESBL-

and QTc for 10-30 min, whereas it tended to increase the

producing Escherichia coli with an identical PFGE band

heart rate for 10-20 min.

pattern. Pseudomonas aeruginosa was isolated from 6

decreased the mean blood pressure for 5-15 min, pro-

water-jet nozzles, and Acinetobacter species was isolated

longed the QRS width at 15 min but shortened the QT

from 7 water-jet nozzles, and toilet seat. Of the gram-

interval at 15 min, whereas it tended to increase the

Vol. 6 No. 4
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heart rate for 5-15 min. Conclusion: Prolongation of the

6. Amitriptyline May Have Possibility to Induce Bru-

QRS width by the high dose indicates that azithromycin

gada Syndrome Rather than Long QT Syndrome

may suppress ventricular INa in vivo, which may unmask
Brugada electrocardioghraphic genotype in susceptible
patients.

Meanwhile, abbreviation of the QTc by the

middle dose might cause potentially lethal, short QTrelated, cardiac arrhythmia syndrome.
5. JNK Signaling Dynamics Controls Cytokine
Expressions

Nur Jaharat Lubna, Ai Goto, Koki Chiba
(Department of Pharmacology,
Toho University Graduate School of Medicine)
Takeshi Wada, Yuji Nakamura,
Mihoko Hagiwara-Nagasawa, Hiroko Izumi-Nakaseko
(Department of Pharmacology, Faculty of Medicine,
Toho University)
Xin Cao (Department of Pharmacology and

Kimitaka Yamaguchi, Taichiro Tomida, Masanori Ito,

Therapeutics, Faculty of Pharmaceutical Sciences,

Shingo Murakami, Yoshinori Mikami,

Toho University)

Satomi Adachi-Akahane (Department of Physiology,

Kentaro Ando, Atsuhiko T. Naito, Atsushi Sugiyama

Faculty of Medicine, Toho University, Tokyo, Japan)

(Department of Pharmacology,

JNK (c-jun N-terminal kinase) plays key roles in inflammatory response. Therefore dysregulation of JNK is
known to cause neurodegenerative diseases or malignant

Toho University Graduate School of Medicine,
Department of Pharmacology, Faculty of Medicine,
Toho University)

transformation of cells. Previous studies reported that

Background: Amitriptyline is a tricyclic antidepres-

transient JNK activation causes survival response, while

sant that is known to induce long QT syndrome; how-

sustained JNK activation is responsible for apoptosis.

ever, its potential to induce Brugada syndrome is less

However, how JNK signaling controls multiple cellular

studied. We qualitatively and quantitatively analyzed the

functions is unclear because information of JNK activity

potential of amitriptyline to induce these lethal syn-

in live cells is missing. Here, we focused on the relation-

dromes by using the halothane-anesthetized dogs (n=6).

ship between JNK signaling dynamics and downstream

Methods: Amitriptyline was intravenously administered

gene expression. To understand JNK signaling dynamics,

in doses of 0.1, 1 and 10 mg/kg over 10 min with 20 min

we visualized JNK activity in HeLa cells by using a novel

interval between each dose, which would provide approx-

FRET reporter. We then applied repetitive IL-1β (10 ng/

imately 1, 10 and 100 times higher plasma concentrations

ml) stimulation to the cells to analyze the regulation of

than a therapeutic one, respectively. Results: The low

JNK activity. In the repetitive IL-1β stimulation experi-

dose hardly altered any of the cardiovascular variables.

ment, the amplitude of JNK activity became higher when

The middle dose increased the heart rate, cardiac output

stimulation pulses were given at low frequency, but not

and left ventricular contractility, but decreased the total

at high frequency. To understand the relationship

peripheral vascular resistance and left ventricular end-

between JNK dynamics and downstream gene expres-

diastolic pressure, whereas it did not alter any of the

sions, we determined IL-6 and IL-8 mRNA expressions by

electrocardiographic variables. The high dose decreased

periodic IL-1β stimulation. JNK activity could be varied

the mean blood pressure and left ventricular contractil-

depending on the temporal patterns of IL-1β stimulation.

ity; suppressed atrioventricular nodal and intraventricu-

IL-1β-dependent activation of IL-6 and IL-8 were sup-

lar conduction; shortened the repolarization period

pressed in the presence of JNK inhibitor SP600125

without altering the J-Tpeakc and Tpeak-Tend; and prolonged

(20 μM). When the expression of IL-6 and IL-8 were

the effective refractory period, providing post-repolariza-

induced by repetitive IL-1β pulse stimulation, the mRNA

tion refractoriness in addition to the enhancement of the

expression levels were increased in proportional to the

middle dose-induced cardiovascular effects. Conclusion:

frequency but not to the total exposure time of the IL-1β

Amitriptyline at up to 100 times its therapeutic concen-

stimulation. Our data clearly indicate that JNK is dynami-

tration may not be associated with the onset of long QT

cally regulated in living cells, and the temporal pattern of

syndrome, but may induce Brugada syndrome.

JNK activity determines downstream cytokine expression.
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7. A Novel Drug Candidate for Atrial Fibrillation:

8. Pharmacological Effects of Mongolian Medicinal

Cardiovascular Effects of M201-A in Canine Mod-

Plant Adonis mongolica on Cardiovascular System

els

Hiroko Izumi-Nakaseko, Yuji Nakamura, Kentaro Ando,
Mihoko Hagiwara-Nagasawa, Yuji Nakamura,

Mihoko Hagiwara-Nagasawa, Atsuhiko T. Naito,

Hiroko Izumi-Nakaseko (Department of Pharmacology,

Atsushi Sugiyama (Department of Pharmacology,

Faculty of Medicine, Toho University)

Faculty of Medicine, Toho University)

Kunio Iwata, Noboru Kaneko (Aetas Pharma Co., Ltd.)

Wei Li, Kazuo Koike (Department of Pharmacognosy,

Ai Goto, Koki Chiba, Nur Jaharat Lubna

Faculty of Pharmaceutical Sciences, Toho University)

(Department of Pharmacology,

Xin Cao (Department of Pharmacology and Therapeutics,

Toho University Graduate School of Medicine)

Faculty of Pharmaceutical Sciences, Toho University)

Kentaro Ando, Atsuhiko T. Naito, Atsushi Sugiyama

KoichiroTanaka

(Department of Pharmacology, Faculty of Medicine,

(Division of Traditional Japanese Medicine,

Toho University, Department of Pharmacology,

Department of General Medicine and Emergency Care,

Toho University Graduate School of Medicine)

Faculty of Medicine, Toho University)

Background: Most of antiarrhythmic drugs for atrial
fibrillation alter the electrophysiological profile of both
atrium and ventricle.

M201-A is a 1,4-benzothiazepine

derivative that inhibits both IK,ACh and IKur which were
known to be selectively expressed in atrium.

In this

study, we simultaneously assessed the pharmacological
and adverse effects of M201-A using 2 types of in vivo
canine models. Methods: [Exp. 1] We administered
M201-A in doses of 0.03, 0.3 and 3 mg/kg i.v. over 10 min
to the halothane-anesthetized dogs to evaluate its cardio-

Azjargal Enkhsaikhan (Department of Pharmacology,
Toho University Graduate School of Medicine)
Choijamts Gotov (Central Research Laboratory,
Mongolian Traditional Medical and Training Centre
“Manba Datsan”Otoch Manramba University)
Batkhuyag Purevjav, Yeruult Chultemsuren,
Khaliun Nyambayar, Narantungalag Dorjsuren
(Department of Pharmacology, School of Pharmacy and
Bio-Medicine, Mongolian National University of
Medical Sciences)

hemodynamic and electrophysiological effects (n=4). [Exp.

Background: Adonis mongolica (Ranunculaceae) is one of

2] We administered M201-A in doses of 1 and 3 mg/kg

endemic plants in Mongolia and has been used as a

i.v. over 10 min to the chronic atrioventricular block dogs

medicinal herb in Mongolian traditional medicine to treat

to assess its torsadogenic potential (n=4). Results: [Exp. 1]

patients with congestive heart failure showing tachycar-

The low dose did not alter any of the cardiovascular vari-

dia and edema. Although the plant has been empirically

ables. The middle dose prolonged the QTc without alter-

used, the precise information regarding its cardiovascular

ing the other variables.

The high dose increased the

profile is still limited. Methods: We assessed the cardio-

mean blood pressure, shortened the AH interval and pro-

hemodynamic and electrophysiological profile of the

longed the QTc and atrial effective refractory period

water-soluble extract of Adonis mongolica using the

without altering the other variables including the ven-

guinea-pig in vivo model (n=4) and in vitro preparation

tricular effective refractory period. [Exp. 2] Both doses

(n=4-17). In addition, the onset mechanism of the extract-

prolonged the QTc, but did not alter QT interval, short-

induced effects on the heart was pharmacologically ana-

term variability of repolarization or the number of ven-

lyzed (n=4-5). Results: The extract exerted the positive

tricular contractions. No torsade de pointes was detected

chronotropic and inotropic, negative dromotropic, and

during the experimental period. Conclusion: These

vasopressor effects in addition to the proarrhythmic

results indicate that M201-A exhibits preferable pharma-

action, which were similar to the cardiovascular profile of

cological characters, i.e. high atrial specificity and lack of

cardiac glycosides. Also, liquid chromatography-mass

proarrhythmic potential, as a novel drug candidate for

spectrometry analysis showed that water-soluble extract

atrial fibrillation. Further studies using persistent atrial

of Adonis mongolica contained eight kinds of cardiac glyco-

fibrillation model would be helpful to test its efficacy

sides. Conclusions: These results indicated that cardiac

against atrial fibrillation.

glycosides in the water-soluble extract of Adonis mongolica
may explain currently observed various cardiovascular
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effects.

10. Characteristics of Outpatients with Medically
Unexplained Symptoms at a University Hospital,

9. Asian Dust and Pediatric Emergency Visits Due to
Bronchial Asthma and Respiratory Diseases in
Nagasaki, Japan

Considering Age
Takeaki Takeuchi, Kazuaki Hashimoto,
Yuzo Nakamura, Masahiro Hashizume

Takahiro Nakamura, Yuji Nishiwaki

(Department of Psychosomatic Medicine,

(Department of Environmental and Occupational Health,

Toho University School of Medicine)

School of Medicine, Toho University)
Masahiro Hashizume
(Department of Paediatric Infectious Diseases,
Institute of Tropical Medicine, Nagasaki University)

Background: Diseases characterized by severe pain
and other disorders exhibit so-called medically unexplained symptoms (MUS). The characteristics of patients
with MUS are largely unexplained. In this presentation,

Background: The adverse health effects of Asian dust

the characteristics of a series of new patients with MUS,

on the respiratory system of children are unclear. We

treated at a Japanese university hospital, are discussed.

hypothesized that Asian dust events may lead to

Methods: Patients who visited the Department of Psy-

increased visits by children to emergency medical cen-

chosomatic Medicine, Toho University, Omori Medical

ters due to bronchial asthma and respiratory diseases

Center, between January and December of 2015, were

including bronchial asthma. Methods: We used anony-

enrolled. We evaluated the following, considering age as a

mized data on children receiving primary emergency

factor; correlation between MUS and sex, academic back-

treatment at Nagasaki Municipal Primary Emergency

ground, chief complaints, reasons for visiting the medical

Medical Center, Japan between March 2010 and Septem-

center, diagnosis, symptoms, presence or absence of a

ber 2013. We used Light Detection and Ranging (LIDAR)

referral form, continued treatment after the first visit,

data to assess Asian dust exposure and performed time-

and marital status at the time of the respective examina-

stratified case-crossover analyses to examine the associa-

tion. Results: Of the patients studied, 70% displayed

tion between Asian dust exposure and emergency visits.

MUS; 10% were defined as having functional somatic

The main analysis was done with data collected from

symptoms and 70% had somatization associated with a

March through May each year. Results: The total num-

mood or anxiety disorder. Digestive symptoms were

ber of emergency visits was 756 for bronchial asthma

reported in 30% of patients, headaches occurred in 25%,

and 5,421 for respiratory diseases, and the number of

and unusual sensations in 20%. In patients of a younger

“Asian dust days”was 47 during the study period. In

age, there was no correlation between MUS and the

school children, Asian dust events at lag3 and lag4 were

patients’ academic background, reason for visiting the

associated with increased emergency visits due to bron-

medical center, referral form, marital history, or medical

chial asthma with odds ratios of 1.837 (95% Confidence

history after the first visit to the medical center. How-

Interval, 1.212-2.786) and 1.829 (95%CI, 1.179-2.806),

ever, a positive correlation did exist between MUS and

respectively. Asian dust events at lag0, lag1 and lag2

the reason for visiting the medical center, referral form,

were significantly associated with respiratory diseases

and medical history after the first visit. Conclusion:

among preschool children with odds ratios of 1.244

Many patients that present with MUS, regarding age,

(95%CI, 1.128-1.373), 1.314 (95%CI, 1.189-1.452) and 1.273

were referred to us from other hospitals and continued to

(95%CI, 1.152-1.408), respectively. These associations were

receive medical services at the university hospitals. We

also significant when the results were adjusted for mete-

concluded that patients who were difficult to diagnose or

orological variables and other air pollutants. Conclusions:

treat were referred the Department of Psychosomatic

The study findings suggested that Asian dust exposure

Medicine at Japanese university hospitals; therefore,

increased emergency visits by children.

these hospitals must prevent mistaken diagnoses by conducting effective psychological treatment and thorough
medical examinations.
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11. Glucocorticoid Therapy Causes Contradictory

12. Epstein-Barr Virus Infection and Epstein-Barr

Changes of Serum Wnt Signaling-Related Mole-

Virus Nuclear Antigen 1 Variants in the Synovial

cules in Systemic Autoimmune Diseases

Tissue of Rheumatoid Arthritis

Mai Kawazoe, Kaichi Kaneko, Kotaro Shikano,

Shotaro Masuoka, Natsuko Kusunoki, Toshihiro Nanki

Natsuko Kusunoki, Toshihiro Nanki

(Division of Rheumatology,

(Division of Rheumatology, Department of

Department of Internal Medicine,

Internal Medicine, Toho University School of Medicine)

Toho University School of Medicine)

Shinichi Kawai (Department of Inflammation &

Shinichi Kawai (Department of Inflammation and Pain

Pain Control Research,

Control Research, Toho University School of Medicine)

Toho University School of Medicine)

Background: Epstein-Barr virus (EBV) infection

Background: The objective of this study was to inves-

causes various malignant tumors, such as B cell lym-

tigate the clinical significance of the Wnt/β-catenin sig-

phoma and epithelial cell cancer. Previous reports

naling pathway in glucocorticoid-induced osteoporosis.

showed a certain variant of EBV nuclear antigen 1

Methods: A total of 91 patients with systemic autoim-

(EBNA-1) may trigger development of the malignant

mune diseases who received initial glucocorticoid therapy

cells. It was also reported that EBV infection may play a

with prednisolone (30-60 mg daily) were prospectively

role of RA, however, underlying mechanisms remains

enrolled. We measured serum levels of N-terminal pep-

unknown. Moreover, mutation of EBV in RA patients has

tide of type I procollagen (P1NP), tartrate-resistant acid

not been examined. We then investigated EBNA-1 in the

phosphatase isoform 5b (TRACP-5b), sclerostin, Dick-

synovial tissue of RA. Methods: One hundred twenty-

kopf-1 (Dkk-1), and Wnt3a before starting glucocorticoid

eight RA and 98 osteoarthritis (OA) patients undergoing

therapy and every week for four weeks after its initia-

joint surgery at the Toho University Omori Medical Cen-

tion. The effect of dexamethasone on expression of

ter were enrolled. Synovial tissues were collected during

sclerostin and Dkk-1 by cultured normal human osteo-

surgery under sterile condition. Informed consent was

blasts (NHOst) was evaluated by RT-PCR and ELISA.

obtained from all the patients. DNA was extracted from

Results: Serum levels of sclerostin and Dkk-1 increased

the synovial tissues. The EBNA-1 gene was determined

significantly by one week and then decreased from the

by nested PCR. The amplicons were detected by per-

second week onward. Serum Wnt3a tended to decrease

forming electrophoresis. Nucleotide sequence of the PCR

and serum P1NP showed a significant decrease. However,

product was determined. HLA DRB1 genotyping was also

TRACP-5b was significantly elevated from the first week

performed. Results: EBV DNA was more frequently

of treatment onward. In vitro study, dexamethasone

detected in the synovial tissue from RA (32.8%; 42 of 128)

increased Dkk-1 mRNA expression in cultured NHOst,

than OA (15.3%; 15 of 98) (p<0.01, chi-squared test). The

but sclerostin mRNA was not detected. Dexamethasone

sequence of EBNA-1 revealed Japanese prototype (V-Val

also increased Dkk-1 protein production by osteoblasts,

subtype) in 35 of the 42 RA (83.3%) and 13 of the 15 OA

whereas sclerostin protein was not detected. Conclusion:

(86.7%). Although four other subtypes were also detected

Bone formation might be impaired at least in the first

in small number of patients, there were no significant dif-

week of the initiation of glucocorticoid therapy by

ferences between RA and OA. Frequency of HLA-

increase of the serum Wnt signaling inhibitors, however,

DRB1*0405, *0410, *1001 (shared epitope: SE) was

their reductions in the subsequent weeks were contradic-

significantly higher in RA (55.5%) than OA (30.6%). Pro-

tory to the maintained suppression of the bone formation

portion of EBV-positive tended to be higher in SE-posi-

markers after glucocorticoid therapy for patients with

tive (39.4%; 28 of 71) than SE-negative (24.6%; 14 of 57),

systemic autoimmune diseases.

although it is not statistically significant. Conclusion:
EBV might be an environmental risk factor for development or chronic synovitis of RA. However, nucleotide
mutations of EBNA-1 may not contribute it.
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13. Multimodal Team Approach to Failed Back Surgery Syndrome with Spinal Cord Stimulation
Ayano Nakao Oiwa, Ryoichi Ochiai
(Department of Anesthesiology, Toho University,
Omori Medical Center)
Ikuko Okuni (Department of Rehabilitation,
Toho University, Omori Medical Center)
Tsutomu Kinoshita
(Department of Pain Clinic, Sagamihara Chuo Hospital)

changes in plasma and striatal

d-Ser

levels in Sprague-

Dawley (SD) rats after intraperitoneal

d-Ser

administra-

tion alone or together with nicergoline (Nic), a
commercial cerebral ameliorating drug, using in vivo
microdialysis (MD) to explore the pharmacological function of Nic. Methods: Phosphate-buffered saline (PBS) or
Nic (0, 1.0, or 3.0 mg/kg) followed by d-Ser (5.0, 10.0, 20.0,
and 50.0 mg/kg for PBS or 20.0 mg/kg for Nic) was
administered intraperitoneally to male SD rats, and the
profiles of d-Ser levels in plasma and striatal MD samples

Background: Failed back surgery syndrome (FBSS) is

were examined by high-performance liquid chromatogra-

a condition in which improvement of symptoms is poor or

phy (HPLC) with fluorescence detection. The area under

worse after of spinal surgery. In the pain clinic, one of the

the curve (AUC) for the MD and plasma samples was

innovative treatment is spinal cord stimulation therapy

also calculated and statistically compared among the

(Spinal Cord Stimulation: SCS), but evaluation methods

groups. Results: AUC values of d-Ser were increased in a

have not been established. Methods: From September

d-Ser

2015, team intervention was performed on five lumbar

proportional increase in the AUC values of striatal MD

FBSS patients who underwent SCS. As an effect judg-

samples was only observed in d-Ser doses up to 20.0 mg/

ment of SCS, in addition to the degree of improvement of

kg. The Nic co-administered group showed a significant

pain by our department, the gait function was evaluated

increase in the AUCs of plasma

in the Department of Rehabilitation. Results: After SCS, 4

dependent manner, but the AUCs in striatal d-Ser were

cases obtained pain relief, and also showed reduction of

significantly decreased with increasing Nic doses, sug-

QOL-disability and improvement of intermittent claudica-

gesting that Nic may prevent excess

dose-dependent manner in plasma samples, while a

d-Ser

in a Nic dose-

d-Ser

from pene-

tion. Only one case described no change of pain score but

trating the central nervous system (CNS). Conclusion:

showed highly improvement of gait performance. Numer-

Nic may prevent an excessive distribution of exogenous

ical Rating Score (NRS) as a change (median±SD) before

d-Ser,

surgery/three months after surgery: 7.8±2.9/2.8±1.9, 6

suppress an excitatory neurotransmission through

min walking test as walk function: 334±119/394±81 (m),

NMDAR.

such as that from a dietary origin, into the CNS to

Walking maximum speed: 77±19/85±23 (m/min).
Roland-Morris Disability Questionnaire (RMDQ) and
Oswestry Disability Index were showed a reduction in
daily living disorders in all patients. Conclusion: Comprehensive assessment focused not only on pain assessment
but also on walking ability and daily living is effective for
scientific demonstration of SCS.
14. Alteration in Plasma and Striatal Levels of D-Serine after D-Serine Administration with or without
Nicergoline: an in vivo Microdialysis Study
Mayu Onozato, Tatsuya Sakamoto,
Hideaki Ichiba, Takeshi Fukushima
(Department of Analytical Chemistry,
Faculty of Pharmaceutical Sciences, Toho University)
Background: d-Serine (d-Ser), a co-agonist of N-methyld-aspartate

15. Analyses of Endogenous Metabolites in Serum
from at-Risk Mental State Subjects
Ayako Shoji, Mayu Onozato, Hiroko Oyamada,
Hideaki Ichiba, Takeshi Fukushima
(Department of Analytical Chemistry,
Faculty of Pharmaceutical Sciences, Toho University)
Naohisa Tsujino, Tomoyuki Funatogawa, Hiromi Tagata,
Takahiro Nemoto, Masafumi Mizuno
(Department of Neuropsychiatry,
Faculty of Medicine, Toho University)
Background: It has recently been reported that the
levels of some endogenous compounds were altered in
serum of patients with schizophrenia as compared with
those of healthy controls,1) and these compounds may be
expected as biomarkers for schizophrenia. Schizophrenia

receptor (NMDAR), is effective for treating

reaches the onset as a prodrome via psychotic at-risk

schizophrenia. In the present study, we investigated

mental state (ARMS), however, there have been few
Toho Journal of Medicine・December 2020
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reports on the serum concentrations of endogenous com-

(IPCD) method has been developed as a quick, easy and

pounds in ARMS phase. In the present study, serum con-

high-yielding method for preparing decoctions.

centrations of endogenous compounds,

l-tryptophan

that the extraction process is different from the conven-

( l-KYN), 5-hydroxytryptamine

tional decoction method, the safety of this method should

(l-Trp),

l-kynurenine

Given

(5-HT), d-, l-lactate, glucose, between ARMS and healthy

be carefully examined.

subjects were compared. Methods: Written informed con-

amounts of the diester alkaloids of aconite root, the

In the present study, the

sent was obtained from all subjects prior to participation,

tuberous root of Aconitum carmichaeli, and sennoside A

and the protocol was approved by both of the ethics

of rhubarb, the rhizome of Rheum palmatum, were deter-

committee in the Faculty of Pharmaceutical Sciences (No.

mined in the IPCD immersion. Both of these compounds

26-4) and the Faculty of Medicine (No.26012), Toho Uni-

have strong physiological activities and have been sug-

versity. ARMS subjects (6 males and 8 females) and

gested to be decomposed during the decoction process.

healthy volunteers (8 males and 17 females) were

Methods: The amounts of marker compounds in the

recruited with their informed consent. Glucose was mea-

IPCD immersion prepared from processed or unpro-

sured using a commercial kit, glucose CII-test Wako. All

cessed aconite root or rhubarb were measured and com-

compounds except glucose were determined by HPLC

pared with those prepared using the conventional

with fluorescence detection or LC-MS/MS. Results:

decoction method. Results: The amount of sennoside A

Although there were no significant differences of serum

extracted with the IPCD method was 1.1-fold increased

levels of 5-HT, l-KYN, glucose, and d-, l-lactate between

compared with that from theconventional method. No

ARMS subjects and healthy controls, the serum levels of

diester alkaloids were detected in the IPCD immersion

l-Trp,

a precursor of l-KYN and 5-HT, were significantly

prepared from processed aconite root, whereas for unpro-

increased in the ARMS subjects（p = 0.010）
. Conclusion:

cessed aconite root, the amount of diester alkaloids

The present results are consistent with previous report

extracted from the IPCD immersion was 8.8-fold higher

describing that the levels of serum l-Trp were signifi-

than that from the conventional decoctions. Conclusion:

cantly increased in patients with schizophrenia and sug-

The IPCD method can be safely used on rhubarb or well-

gested some association between

and onset of

processed aconite root under the same conditions as

schizophrenia. In addition, the correlation between levels

other less-powerful crude drugs, whereas precautions are

of these compounds in serum and clinical scores of

required for unprocessed aconite root.

1)

l-Trp

ARMS subjects are also presented.
Reference: 1) Fukushima T. et al. PLoS One. 2014 9(7):
e101652.

17. Application of AMSAT to Kampo Examination:
Prescription Decision of Yokukansan and Kousosan

16. Quick and Easy Preparation Method for Kampo
Formula Decoctions (Part 4): IPCD Method for
Rhubarb and Aconite Root
Koki Chiba, Koichiro Tanaka, Kazuhiko Nara
(Department of Traditional Medicine,
Toho University School of Medicine, Tokyo, Japan)
Tsukasa Fueki (Department of Traditional Medicine,
Toho University School of Medicine,
Tokyo, Japan, Matsuya Pharmacy, Niigata, Japan)
Toshiaki Makino (Department of Pharmacognosy,
Graduate School of Pharmaceutical Sciences,
Nagoya City University, Nagoya, Japan)
Kazuo Koike (Faculty of Pharmaceutical Sciences,
Toho University, Funabashi, Japan)
Background: The immersing powdered crude drugs
Vol. 6 No. 4

Kazuya Nagata, Nanami Abe, Wei Li, Kazuo Koike
(Faculty of Pharmaceutical Sciences, Toho University)
Kouichiro Tanaka (Faculty of Medicine, Toho University)
Background: Prescription of Kampo medicines is
decided by patterns from four examinations, including
Inspection, Listening and smelling, Inquiry, and Palpation.
Prescription decision of Kampo medicines is always difficult for whom not being a Kampo medical specialist.
Thus, we paid attention to the application of“Auto Mastic System for Analysis Therapy”(AMSAT), which can
visualize the function of the whole body, to Kampo examination. Herein, we reported the application of AMSAT in
prescription decision of Yokukansan and Kousosan, which
are representative Kampo medicines for the treatment of
mental illness. Methods: We chose patients who com-
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plained about anxiety and frustrating, and whose pre-

pounds as PTP1B inhibitors were evaluated by enzyme

scriptions were Yokukansan (also include Yokukansan-

kinetic, molecular docking simulation, inhibitory selectiv-

Kachinpihange) (16 patients) and Kousosan (6 patients) in

ity against other PTPs (e.g., SHP-1, SHP-2, VHR and TC-

Kichijoji-Touhou Clinic. We checked their body function

PTP). Results: All isolated compounds exhibited above

through“BASE”and“Colloidal-Shift”
. BASE is used for

60% inhibition of PTP1B at 100 μM. These compounds

checking the function of whole body, and Colloidal-Shift is

inhibited PTP1B in a concentration dependent manner,

used for checking the hardness of cytoplasm. Results: In

and their IC50 values were determined by regression

all cases, Colloidal-Shift showed from yellow to red color

analyses. Among them, chlorogenic acid (3) was the most

at their head. The patients, who were prescribed Kouso-

potent (IC50 11.13 μM). Further investigation demon-

san, showed stress level at 1-2. On the other hand, 8 out

strated that 3 is a noncompetitive inhibitor by kinetic

of 16 cases, who were prescribed Yokukansan, showed

analysis, and molecular docking simulation. 3 also showed

the highest stress level at 4, and BASE showed blue color

inhibitory selectivity between PTP1B and omologous

at their head. This observation was not found in the

PTPs (SHP-1, SHP-2, and VHR). Conclusions: Chlorogenic

cases of Kososan. Among five re-visit patients, who were

acid from A. princeps is a natural PTP1B inhibitor and

prescribed Yokukansan, they were found improvement of

might be potentially valuable for further investigation of

the stress level, and BASE was showed from blue to

anti-diabetic effect.

green or yellow at their head. This indicted the possibility of that therapeutic improvement by Yokukansan may
be observed through AMSAT. Conclusion: AMSAT
maybe a useful tool for prescription decision of Yokukansan against mental illness.

19. Simultaneous Quantification of Surfactants in
Environmental Samples by LC-MS
Michel Grimbergen, Atsuko Saito
(Graduate School of Science, Toho University)

18. Identification of Caffeoylquinic Acid Derivatives

Background: Recently, surfactants are more fre-

as Protein Tyrosine Phosphatase 1B Inhibitors

quently synthesized in larger quantities. Even after

from Artemisia princeps

water treatment, a part of these compounds ends up in

Tatsunori Sasaki, Jie Zhang, Wei Li,
Koji Higai, Kazuo Koike
(Faculty of Pharmaceutical Sciences, Toho University)

surface waters. Although there is no evidence for accumulation, the determination of surfactants is important
for environmental analysis. In this study, we developed a
simultaneous determination method for cationic surfac-

Background: PTP1B ubiquitously expressed in classi-

tants (CS), anionic surfactants (AS) and nonionic surfac-

cal insulin targeted tissues, and has received extensive

tants (NS) in river water, sediment and shellfish using

attention as important target enzyme for the treatment

liquid chromatography mass spectrometry (LC-MS).

of insulin resistance diseases, as the PTP1B plays critical

Methods: Standard solutions were prepared ranging

roles in negatively regulating insulin- and leptin-signaling

between 250-2000 ppb for AS, 0.9-18 ppb for CS and 200-

cascades. These have led to an intense interest in devel-

800 ppb for NS. For analysis, LC-MS with electrospray

oping PTP1B inhibitors as potential therapies for diabe-

ionization in positive and negative modes was used. The

tes. Artemisia princeps Pamp. (Asteraceae), is widely

column used was a Shodex MSPak GF-310. A gradient

distributed in Asian. It is used in traditional medicines for

elution method was used with acetonitrile. In selected-ion

the treatment of inflammation, gastric ulcer, and many

monitoring (SIM), [M]+, [M]- and [M+Na]+ were used for

circulatory disorders. The aim of the present study is dis-

detection of AS, CS and NS, respectively. Solid phase

covery of novel natural PTP1B inhibitors from A. princeps.

extraction (SPE) was used as pre-treatment to separate

Methods: The aerial parts of A. princeps were extracted

surfactants from sample matrix. For validation, among

with MeOH and then separated with multiple column

other, recovery after SPE treatment using standards was

chromatography and semi-preparative HPLC, which led

determined. Environmental samples were collected from

to the isolation of ten caffeoylquinic acid derivatives. The

Kisarazu-shi, Chiba-ken. Results and Conclusion: 3 CS, 4

chemical structures of these compounds were deter-

AS and 14 NS compounds are simultaneously determin-

mined by NMR and MS spectra. The potentials of com-

able with the developed method. Validation showed poor
Toho Journal of Medicine・December 2020
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range for 1 NS, while recovery was positive for the rest.

excrement of annelid contained PAHs at concentrations

CS and AS ions, [M] and [M] , were detected by ESI and

approximately 8 to 200 times that found in the sedi-

ESI- at retention times between 9 and 13 min and

ments. These results indicate that the accumulation of

between 26 and 31 min, respectively. The sodium adduct

PAHs is usually occurred in the excrements of Marphysa

ions [M+Na] of NS were detected by ESI at the reten-

sanguinea.

+

+

-

+

+

tion times between 8.5 and 29.5 min. Surfactants were
successfully extracted with the SPE method and showed

21. Biodegradation of PAHs by Microorganisms Iso-

possible accumulation of CS in sediment and Asari shell-

lated from the Excrement of Marphysa sanguinea

fish.

Yoshito Tsuchiyama, Satoshi Abe, Atsuko Saito
(Graduate School of Science, Toho University)

20. Concentration of PAHs in the Excrement of Anne-

Background: Polycyclic aromatic hydrocarbons (PAHs)

lids
Makoto Fuse, Mayu Onozato, Atsuko Saito
(Graduate School of Science, Toho University)

are ubiquitous environmental pollutants generated during
the incomplete combustion of organic materials. Since
PAHs are potential mutagens, carcinogens, or endocrine

Background: Polycyclic aromatic hydrocarbons (PAHs)

disruptors, it is important that they are degraded effec-

occurred in any combustion processes and derived from

tively. In our previous studies, we discovered an interest-

fossil fuels diffuse in the environment. Some of PAHs are

ing phenomenon in which PAHs showed rapid

mutagens, carcinogens, or endocrine disruptors and

degradation in the excrement of Marphysa sanguinea. To

hence it is important to grasp the kind and amount of

clarify the mechanism underlying the rapid degradation

hazardous PAHs and to recognize their movement in the

of PAHs in the excrement of M. sanguinea, pyrene (Pyr)-

environment. In a previous study, we measured PAH

degrading microorganisms were isolated and examined

concentrations in sediments and in benthos and their

their abilities to degrade PAHs in vitro. Methods: Excre-

excrements, which were collected from the Yoro tidal flat

ments of M. sanguinea were collected in the Yoro tidal flat

in Japan. In the course of the study, we found interesting

(Ichihara, Chiba, Japan), and Pyr-degrading microorgan-

phenomena, bioaccumulation and biodegradation of PAHs

isms were isolated from the excrement using a selected

in the excrement of an annelid, Marphysa sanguinea. In the

medium containing Pyr as the sole carbon source. Iso-

present study, to clarify the bioaccumulation feature of

lates cultured on the agar plates containing 50 mg L-1 Pyr

PAHs in the excrement of M. sanguinea, we analyzed the

and incubated at 28℃ for 7 days. Then, the colonies of

PAH concentrations in sediment, excrements after

isolates were suspended into a liquid medium without

excreted by annelid, and excrements in annelid’s body.

Pyr. Samples were extracted from the medium with 1

Methods: Samples; sediments, annelids and excrements;

mL of hexane and acetone after 0, 3, 8, 10 days, and the

were collected in the Yoro tidal flat (Ichihara, Chiba,

concentrations of Pyr in samples were monitored by gas

Japan). These samples were pretreated by acetone

chromatograph-mass spectrometer (GC-MS). GC-MS anal-

extraction, alkaline decomposition, and hexane extraction,

yses were performed on a Shimadzu GC-2010 equipped

and purified by silica gel column chromatography. Con-

with a capillary column (Rtx-5MS, 30 m length, 0.25 mm

centration of PAHs in samples was measured by gas

diameter). Results and Conclusions: Pyr levels were

chromatograph-mass spectrometer (GC-MS). Phenan-

gradually decreased in the media in which these microor-

threne, anthracene, fluoranthene, pyrene, chrysene,

ganisms were cultured. Approximately 20-70% of the Pyr

benzo[b]fluoranthene, benzo[a]pyrene, and perylene were

was removed after 9 days of incubation and

selected as target compounds. Deuterium-labeled PAHs

1-hydroxypyrene, a Pyr metabolite, was detected in the

were used as surrogate standards for determining the

media. The Pyr degradation ratio of individual microor-

recovery rates of PAHs in the sample preparation proce-

ganisms in the media was lower than that in the excre-

dure. p-Terphenyl- d14 was used as an internal standard.

ment; thus, these microorganisms likely comprise a part

Results and Conclusion: PAH concentrations of samples,

of a Pyr-degrading consortium in PAH-polluted environ-

sediments and excrements of annelids, significantly dif-

ments.

fered according to the sampling date and location. The
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22. Needs Survey of Faculty Members at Educational

understandings of workplaces are placed great signifi-

and Research Institutions on Child-Raising and

cance on elderly care. Finally, results of independent

Elderly Care

t-tests showed that more female subjects feel very diffi-

Sachiko Hirota, Yuko Kozaki, Mika Kobayashi
(Department of Education and
Research Development, Toho University)
Yukiko Katagiri (Department of Obstetrics &
Gynecology, Toho University,
A Center for Diversity and Inclusion, Toho University)
Background: Toho University have put effort into
support activities on child-raising and elderly care
throughout female physician supports and promotion
activities of gender equality. Our university adopted
many kinds of support systems such as dispatch program
of research support staff, and sick child care services
prior to other universities in Japan. However, there are
still many issues to keep a good balance among work and

cult balancing their family and job especially in childraising of school children and elderly care.
23. Supporting Activities for Women Researchers in
Toho University
Yukiko Katagiri (Department of Obstetrics &
Gynecology, Toho University, A Center for
Diversity and Inclusion, Toho University)
Sachiko Hirota, Mika Kobayashi
(Department of Education and Research Development,
Toho University)
Noriko Oshima (A Professor Emeritus of
Toho University, Advisor to the Center for
Diversity and Inclusion of Toho University)

child-raising and elderly care. In Japan, female research-

Toho University started as the Imperial Women’s Med-

ers account for only a small portion in the overall faculty

ical College in 1926. It has since laid the foundation for

members. Our university was adopted“Program to sup-

Japanese women to receive higher education in medicine

porting research activities of female researchers” with

and biological science. The University has produced

two institutions in 2015, and this opportunity enables us

many talented women researchers including Dr. Katsuko

to facilitate female researches supports. Three institu-

Saruhashi who established the Saruhashi Award to give

tions conducted a needs survey on child-raising and

to women who made their distinguished research results.

elderly care, and the present poster shows results of

The University has been still developing the educational

Toho University. The purpose of the survey was to clar-

system for highly-skilled medical professionals such as

ify things necessary for good balance between work and

doctors, pharmacists, nurses, and others engaged in the

home life. Methods: The survey was conducted in 2017,

natural science field. According to the Basic Law on Sci-

and 833 faculty members participated. They were asked

ence and Technology promulgated in 1995, Japan has

to answer self-completed anonymous questionnaires

settled on a concrete 5-year support plan for women

(41questions) that included demographic data and needs

researchers. In 2008, the University set up the support

for child-raising and elderly-care using a three or four-

office for women, and established the program to help

point scale. Results: The response rate was 26.9% (224

“junior doctors on training” who tend to leave their

faculty members), and 37.5% (84 faculty members) were

workplaces, influenced by the idea of“All or None.”In

female. The highest response rate was 42.4% among the

2009, under the initiative of“Promoting Role Models to

age group of 41-50 years old. One hundred and seventy-

Support Female Researchers”of the Ministry of Educa-

five (78.1%) were married, 154 (68.7%) have more than one

tion, Culture, Sports, Science and Technology (MEXT),

child, and 56 (25%) have a family with needed long-term

the University started the“day care center for children

care. Female subjects feel that there are“needs”regard-

with infections,”a“discount coupon for babysitting ser-

ing child-raising and elderly-care rather than male sub-

vices” and a temporary staffing service sending an

jects (independent t-test). Also, the results suggest

“assistant”to women researchers handling both a career

understandings of family members and workplaces are

and raising children. In 2015, the University collaborated

placed great significance on child-raising as well as child

with Chiba University and National Institutes for Quan-

care support systems such as a nursery school and a

tum and Radiological Science and Technology to form a

parental leave. Moreover, the results suggest under-

tripartite project for supporting female researchers.

standings and actual support of family members and

Adopted in“the Program to Support the Research ActivToho Journal of Medicine・December 2020
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ities of Female Researchers of MEXT,”this is now the
core of a Consortium. In April, 2017, we renamed into

Vol. 6 No. 4

“the Center for Diversity and Inclusion” to make our
efforts known more widely.

