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Y-01 Isolation of novel anti-allergic compound from Tephrosia purpurea and
chemical synthesis of the compound

Manik Chandra Shill', Hiroyuki Mizuguchi’, Hisao Nemoto?, Yoshiki Kashiwada® and
Hiroyuki Fukui*

Dept of Mol Pharmacol’, Bioorganic Syn Chem?, Pharmacognocy® and Studies for Incurable
diseases*, Institute of Health Biosciences, The University of Tokushima Graduate School

[Abstract] Tephrosia purpurea (TP) has been used for allergy and inflammatory diseases.
Histamine plays pivotal role in allergic diseases mainly through histamine H1 receptor (H1R).
H1R gene expression is firmly associated with the severity of allergic symptoms and
compounds that suppress H1R gene up-regulation alleviate allergic symptoms. Extract of
TP (METP) was explored to suppress H1R gene expression in HeLa cells.  METP showed
potent activity. After partitioned with different solvents followed by subsequent purification by
silica gel column chromatography and HPLC afforded novel compound-1 which suppressed
H1R mRNA up-regulation in HelLa cells. Compound-1 significantly improved sneezing in TDI
model rats. Without methylation compound-1 did not show activity. Although isomer
compounds suppressed H1R gene expression, methylation intensifies the activity indicating
that methylation is important for the activity of compounds. These results suggest that
synthesized compounds might be an alternative in the treatment of allergic diseases in
future.
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Analysis of histamine transport by mouse polyspecific transporters
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Yamato Miura, Takeo Yoshikawa, Fumito Naganuma, Tadaho Nakamura, Tomomitsu lida,
Attayeb Mohsen, Kazuhiko Yanai
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Tohoku University Graduate School of Medicine, Department of Pharmacology

[Abstract] Organic cation transporter 2 (Oct2), Oct3 and plasma membrane monoamine
transporter (Pmat) are polyspecific monoamine transporters which can transport histamine.
However, the detailed characterization of mouse polyspecific transporters and their regional
localization in mouse brain remained unclear. First, we determined the kinetics of histamine
transport through three polyspecific transporters. As a result, Oct2 dominantly transported
histamine. We also examined the inhibitory effects of various reagents on their transport
activity. Then, we analyzed the expression level of monoamine transporters in each brain
region by quantitative RT-PCR. We determined that the mRNA levels of polyspecific
transporters in most brain regions were higher than those of specific transporters such as
norepinephrine transporter and serotonin transporter. Additionally, in vivo microdialysis
method suggested polyspecific transporters were involved in the histamine clearance in the
brain.
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Effect of histamine on the TF expression of endothelial cells

I HEER. AR OB AR FnEL CERP BRI, AE —EL FOEKR
Yuhki Yanase, Satoshi Morioke, Kazumasa Ilwamoto, Takaaki Hiragun, Kazue
Uchida, Michihiro Hide
INCVNEINES A SES S S L T e e
Department of Dermatology, Graduate School of Biomedical and Health Sciences,
Hiroshima University

[Abstract] The relationship between chronic urticaria and hypercoagulability has been
reported. However, the detailed mechanism how Tissue Factors (TF), initiation factor of
extrinsic pathway of coagulation, express and mast cells release histamine, trigger of
urticarial, have been unclear. In this study, we focused on the role of endothelial cells as TF
expressing cells and investigated the effect of histamine on the expression of TF of
endothelial cells.

Y-04 Histamine N-methyltransferase / v 7 7 7 k~ 7 ZA DT
Analysis of histamine N-methyltransferase deficient mice
R s, SN, AR, HAER, BR—Z
Fumito Naganuma, Takeo Yoshikawa, Yamato Miura, Tadaho Nakamura,
Kazuhiko Yanai.
RAE R R B E R SRR B e 2B 250 B
Department of Pharmacology, Tohoku Univ. Graduate School of Medicine

[ Abstract] Neurotransmitter clearance is an essential for normal neurotransmission.

However, the mechanism of brain histamine clearance has been remained almost unclear.
Here, we aimed to elucidate the importance of histamine N-methyltransferase (HNMT), a
histamine-metabolizing enzymes, for brain histamine clearance using HNMT deficient mice
(Hnmt").
First, we confirmed no Hnmt in Hnmt”-. Hnmt deficiency increased the histamine content in
the brain lysates, and the extracellular histamine in the hypothalamic area, indicating that
Hnmt was an essential for brain histamine clearance. Although the anxiety-like behaviors,
working memory and social interaction were not changed, the movement time, distance and
speed of Hnmt” were significantly decreased compared to WT in open field test. The
locomotor activity of Hnmt”- in home cages was decreased in the dark period with prolonged
immobility time. In addition, the aggressive behaviors were increased in Hnmt. The
isolation stress-induced disruption of prepulse inhibition was not observed in Hnmt"-. These
results indicated Hnmt was involved in locomorter activity, aggressive behavior and isolation
stress.



Oral Presentations 1
Infection, Cancer
(October 10, 2014)
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Synthesis and Evaluation of Breast Cancer Growth-inhibitory Agents Based on
Non-imidazole Histamine Hs Antagonists.

O Ilshtst, EAHEw], B, FHEESK, RA%E, &hERE FRER

Hiroki Yoneyama*, Kenji Uemura, Satoshi Tanaka, Yoshihide Usami, Minoru Sakaguchi,
Masanori Takaoka, Shinya Harusawa.
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Osaka University of Pharmaceutical Sciences

[ Abstract ] N-[4-(4-Chlorophenyl)butyl]-S-(3-piperidinopropyl)isothiourea (OUP-186)
exhibits a potent and selective histamine Hs receptor (H3sR) antagonistic activity against in
vitro human HsR (pAz = 9.6, plCso = 8.2). Of particular interest, OUP-186 has revealed
definitely growth inhibitory activities against breast cancer cells [ ICs0: MDA-MB-231 (10
pM); MCF7 (10 pM); T47D: (7uM)] in this study. The breast cancer growth-inhibitory
activities of OUP-186 may be equivalent to those of anticancer drugs, 5-FU or Etoposide.



0-02 Histamine: Endogenous Antiviral (treatment on feline rhinotracheitis).
Sergio de la Torre, Gabriel de Erausquin.
Veterinaria de la Torre, University of South Florida.

[Abstract] Histamine is a key immunomediator in the antiviral response. Host-virus
interactions result in local histamine release in the infected tissue, which is often responsible
for the clinical symptoms. The benefits of this histamine release are not well understood, but
there is some clinical and laboratory evidence suggesting a direct antiviral effect of
histamine. Here we present new evidence showing that pharmacologically induced
histamine release significantly reduces the length and severity of the feline rhinotracheitis.

0O-03 Histamine, endogenous antiviral (treatment in common viral diseases in
canines).
Sergio de la Torre, Gabriel de Erausquin.
Veterinaria de la Torre, University of South Florida.

[ Abstract] Histamine is a key immunomediator in the antiviral response. Host-virus
interactions result in local histamine release in the infected tissue, which is often responsible
for the clinical symptoms. The benefits of this histamine release are not well understood, but
there is some clinical and laboratory evidence suggesting a direct antiviral effect of
histamine. Here we present new evidence showing that pharmacologically induced
histamine release significantly reduces the length and severity of three severe viral diseases
in dogs.



Oral Presentations 2
Circulation, Mast Cell
(October 10, 2014)
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Quantitative analysis on correlation between histamine-induced relaxation and
expression level of histamine Hz-receptor mRNA in the rat veins

MEb N SOt RRth, BER SRS

Hayato Umehara, Kohsuke Sakai, Hiroshi Higuchi

B R FRFBEE W R EER o FlaEs: 388558 / Division of

Pharmacology, Niigata University Graduate School of Medical and Dental Sciences

[Abstract] Histamine is one of mediators of vascular function. Vascular effect of histamine
is exerted mainly through histamine Hi-receptor (H1R) and Hz-receptor (H2R). We reported
that histamine elicits various maximal relaxations (Emax) through Hz2R in several rat veins
while the EDso was constant. We hypothesized that the extent of relaxation to histamine is
dependent of expression level of H2R mRNA in each region. Therefore, we quantified the
H2R mRNA levels in the dissected rat veins and compared them to the relaxation Emax of
dimaprit, a H2R agonist. Dimaprit showed comparable vasodilative effects to those induced
by histamine. The expression amount of H2R mRNA was highest in the common jugular vein
followed by those in the abdominal vena cava inferior, femoral and brachial vein. The lowest
level was detected in the tail vein. This order was quite similar to that of Emax. Our results
suggest that the different responses to histamine of rat veins are due to the quantity of H2R
mRNA in each region.
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The inhibitory effect of bibenzyl derivatives from liverworts Radula perrottetii on
histamine release from mast cells

ARz L, MFERI L, FEAMT 2, RESLHR 2 )24 2, RARIEH !

Nobuyuki Fukuishi!, Daisuke Nakahara', Sachiko Aono?, Fumihiro Nagashima?, Yoshinori
Asakawa?, Masaaki Akagi'
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1: Department of Pharmacology, 2: Department of Pharmaceutical Chemistry, Faculty of
Pharmaceutical Sciences, Tokushima Bunri University

[Abstract] Anti allergic effect of four phenyl bibenzyl derivatives, 09RP 25-2 (25-2), 09RP
26-4 (26-4) 09RP 28-2 (28-2), and 09RP 7-3 (7-3) from Radula Perrottetii was assessed
using bone marrow-derived mast cells (BMMC). BMMCs are generated from bone marrow
cells harvested from thigh bone and tibia bone of C57BL/6, previously described. The 10 uM
of 25-2 and 26-4, and 20 pM of 7-3 markedly reduced mast cells degranulation without
affecting the cell viability. Histamine release also significantly declined by the treatment of 20
UM of 7-3. The EC50s for these effects were lower than that of epinastine. Although these
compounds did not affect leukotriene B4 generation, 10 uM of 25-2 and 28-2 partly inhibited
the generation of IL-4. These findings suggest that phenyl bibenzyls contained in Radula
Perrottetii are pivotal for lead compound of anti-allergic drug.

0-06 BEKERIZHT 5~ A MlEORE & OFEBEfEAT
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Morphological and functional study of enlarged granules in mast cells of beige
mice (Chédiak-Higashi syndrome)
EHRE F AfL—k
Kiyoi.T, Liu.S, Maeyama.K
FIRRY EFRUIGERE SRE - TERBEEE SEHL R
Dept. Pharmacol, Ehime Univ. Grad. Sch. Med.

[ Abstract] Beige mice (bg/bg mice) are known as an animal model of human

Chédiak-Higashi syndrome (CHS), because the phenotype (enlarged secretory granules in
various cells) and pathological status are extremely similar to those of human CHS, and the
mutation is observed on CHS/LIST gene. We conducted morphological and functional
analysis of mast cells in bg/bg mice which show the enlarged granules.
In peritoneal mast cells, exocytotic degranulation was triggered by stimulation with
compound 48/80, and extrusion of enlarged granules were observed by scanning electron
microscope. Compared with +/+ and bg/+ mice, the histamine contents in skin tissues and
bone marrow derived mast cells (BMMCs) were lower in bg/bg mice, whereas the proportion
of histamine released to the total histamine of peritoneal mast cells and BMMCs were higher
by stimulation with compound 48/80 and DNP-BSA antigen. From morphological and
functional point of view, bg/bg mice may serve as a useful tool for research of exocytosis.



Special Lecture
(October 10, 2014)

SL  ~ A MlAE D A & B RE T B
Functional Changes of Mast Cells through Maturation
Hh B
Satoshi, TANAKA
] LR 22 RS2 B 2 ol R 22 S WP SE R AR IS 2 i 240 B
Dept. Immunobiol., Grad. Sch. Med. Dentist. Pharmac. Sci., Okayama Univ.

[Abstract] Mast cells originate in the hematopoietic stem cells in the bone marrow and
undergo terminal differentiation in the tissues, in which they are ultimately resident,
indicating the heterogeneity of tissue mature mast cells. We established a culture model for
murine cutaneous mast cells, in which IL-3-dependent bone marrow-derived cultured mast
cells were co-cultured with a fibroblastic cell line in the presence of stem cell factor. This
model was positively stained by Safranin-O and underwent degranulation in response to
compound 48/80 and substance P. Using this model, we demonstrated that histamine is
required for granule maturation of mast cells in a specific receptor-independent manner.
This model was found to have poor potentials to produce inflammatory cytokines. Prolonged
treatment with dexamethasone, a synthetic glucocorticoid, drastically suppressed
IgE-independent degranulation of this culture model. This model might be useful for
development of a novel therapy for cutaneous inflammatory diseases.



Oral Presentations 3
Neuron (1)
(October 11, 2014)
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A functional model of hypothalamic neural histamine of mice in response to
fasting condition

BBl vd| TIEE— D, FHHERSE V2, R TE V2, JHREE D, IEARZFSE 2, RIEEFLAS 2,
TR 2 LEMPEFE D, HFARA Y

Huixing WeiV?, Seiichi Chibal, Taishi AosaV?, Chinatsu MoriwakiV?, Keisuke Ina?,
Takayuki Masaki?, Koro Goto?), Tetsuya Kakkuma2), Hirotaka Shibata2, Yoshihisa Fujikura?
1) RORFEFFS TR 2) KR RFEFENWAH - BEUS - BIENEE

1) Molecular Anatomy, Oita University. 2) Endocrinology, Metabolism, Rheumatology and
Nephrology, Oita University.

[Abstract] Shortage in energy store evokes the activity of hypothalamic histamine (HA)
nervous system in response to the activation of central AMPK system, succeeding to
enhancing the neuropeptide Y (NPY) nervous system, a neural center of feeding elicitation
of mice.

Even though the HA and NPY system are evoked by AMPK activation similarly, these
nervous systems operate an opposite regulation of feeding behavior; the former acts as a
feeding suppressor, whereas the later as a feeding enhancer of mice (ltateyama E., et., al.
Exp Biol Med. 2003).

To clarify this contradiction, we evaluated the impact of central HA system on the regulation
of feeding behavior and energy metabolism in fasting condition of mice, and found that
hypothalamic HA system of mice facilitated feeding suppression and thermgenesis in
response to fasting condition.

The hypothalamic HA system may play a crucial role in the maintenance of the thermal
regulation, also as a counter-regulatory system to NPY system, in the energy shortage
condition of mice.
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Low histidine diet induced the decrease in brain histamine concentration and
caused anxiety-like behaviors in mice

FNKER 1, HAFIEDL 1 SRR 2, B 2, RS L SRERADL L, =ik, £
TRy e THEA T JREE— L A2

Takeo Yoshikawa', Tadaho Nakamura', Tetsuro Shibakusa?, Mayu Sugita?, Fumito
Naganuma', Tomomitsu lida’, Yamato Miura®, Attayeb Mohsen', Ryuichi Harada', Kazuhiko
Yanai'

AL RFRFBLE - R FERHERE SR B 20 BF . R D RS+

"Tohoku University Graduate School of Medicine, Department of Pharmacology, Sendai,
Japan, ?Institute for Innovation, Ajinomoto Co., Inc., Kawasaki, Japan.

[Abstract] Brain histamine plays a role as a neurotransmitter in physiological processes.
Dysfunction of the histaminergic nervous system is associated with several neurological
disorders, emphasizing that preservation of normal histaminergic nervous system is
essential for our health. Although histamine is synthesized from an essential amino acid,
L-histidine, the importance of dietary histidine to supply brain histamine remained unclear.
Here, we aimed to evaluate the effect of low histidine diet on histaminergic nervous system
and mice behaviors. First, we measured histamine content in the brains of low histidine
diet-fed (LHD) mice. Histamine content in the cortex and midbrain significantly reduced in
LHD mice. in vivo microdialysis assays revealed that histamine release from hypothalamus
decreased in LHD mice. Open field test and light/dark box test showed that anxiety-like
behaviors increased in LHD mice. These results indicated that dietary histidine was crucial
for normal histaminergic nervous system.

Oral Presentations 4
Neuron (2)
(October 11, 2014)
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Effects of HMT inhibitors on methamphetamine-induced stereotypy and reward
e EE D Jeriti— V) B2 WEILELF Y. SCHAK Y, SFREE V. R EE Y
Nobue Kitanaka®, Junichi Kitanaka®’, Koh-ichi Tanaka?, Nobuyoshi Nishiyama?, Tomohiro
Tatsuta®), Yoshio Morita®), Motohiko Takemura®

DERPER - $EPE, YRR R - 3K - KPR OB SIRR IR, UMb ToR - B
Dept. Pharmacol., Hyogo Col. Med., 2Div. Pharmacol., Dept. Pharm., Sch. Pharm., Hyogo
Univ. Hith. Sci., ®Ibogawa Hosp., ¥Fac. Nursing, Baika Womens’ Univ.

[Abstract] Pretreatment of male ICR mice with metoprine, a selective inhibitor of histamine
N-methyltransferase (HMT), significantly increased and decreased METH-induced
continuous sniffing and biting, respectively, in a dose-dependent manner. The
hypothalamic contents of histamine and its metabolite tele-methylhistamine were
significantly increased and decreased by metoprine, respectively. The metoprine action
was completely abolished by centrally acting H1 antagonists, but not by brain-penetrating Hz
and Hs antagonists. The metoprine action was mimicked by SKF 91488, another HMT
inhibitor. Pretreatment with metoprine decreased METH (0.5 mg/kg x 1 injection)-induced
rewarding property while metoprine itself showed an increase in the CPP score with the
same level as that observed in mice treated with METH plus metoprine. These results
suggest that the action of metoprine on METH-rewarding property may be mediated by the
mechanism different from that involved in METH-induced stereotypy.
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Agmatine inhibits methamphetamine-induced stereotyped biting and increases
hypothalamic histamine content
Jerpsfli— v, dePIERE D, mPFE—- 2, F Scott Hall®, George R. Uhl9, Fa[LI{Z4F 2, 74T
iz
Junichi Kitanaka', Nobue Kitanaka®), Koh-ichi Tanaka?, F. Scott Hall®), George R. UhlI*),
Nobuyoshi Nishiyama?), Motohiko Takemura®
DL R - FRE | 9L R K - 3K - 3RFE . 9Dept. Pharmacol., Col. Pharm. Pharmaceut. Sci.,
Univ. Toledo, 9NIDA-IRP, NIH
"Dept. Pharmacol., Hyogo Col. Med., ?Div. Pharmacol., Dept. Pharm., Sch. Pharm., Hyogo
Univ. Hith. Sci., ®Dept. Pharmacol., Col. Pharm. Pharmaceut. Sci., Univ. Toledo, “NIDA-IRP,
NIH

[Abstract] Pretreatment of mice with agmatine (decarboxylated L-arginine) produced a

dose-dependent attenuation of locomotion induced by low dose of methamphetamine
(METH) (5 mg/kg). Similarly, agmatine pretreatment produced a dose-dependent
attenuation of the total incidence of stereotypical behavior induced by a low dose of METH.
Agmatine did not affect the total incidence of stereotypy induced by a higher dose of METH
(10 mg/kg). However, stereotypical biting was significantly reduced by agmatine
pretreatment, while stereotypical sniffing and persistent locomotion were significantly
increased by pretreatment with agmatine. Pretreatment of mice with a putative agmatinase
inhibitor piperazine-1-carboxamidine had no effect on locomotion or stereotypy induced by a
low dose of METH. The hypothalamic contents of histamine stimulated by METH but not
its metabolite tele-methylhistamine were significantly augmented by agmatine, suggesting
that exogenous agmatine action may be mediated by histaminergic neuronal activity.



Oral Presentations 5
Immunity, Receptor
(October 11, 2014)
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Histamine suppresses regulatory T cells mediated by TGF-B in murine chronic
allergic contact dermatitis

THFIEMD | FIFRMED, HE PEY . KE B2

Seike M"Y, Hagiwara T"), Sato A2, Ohtsu H?

1) P F RPN R B R TR 2) WAL RFARF B L seR & L% —
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1) Department of Food and Nutrition Science, Sagami Women’s Junior College 2)
Department of Quantum Science and Energy Engineering, Graduate School of Engineering,
Tohoku University

[Abstract] We previously showed that the presence of histamine facilitates the creation of
eczematous lesions in this model by using histidine decarboxylase (HDC) (-/-) mice. The
effects of histamine on Tregs in the chronic allergic contact dermatitis (CACD) model were
investigated in the current study. Histamine aggravated CACD in the murine model and
suppressed the number of Tregs in the skin. Histamine also suppressed the level of TGF-31
in this model. Recombinant TGF-B1 or anti-TGF-B1 antibody was injected into the dorsal
dermis of HDC (+/+) mice daily just before TNCB challenge to determine the effects of
histamine-regulated TGF-3 on the Treg population in CACD. Recombinant TGF-B1 injection
promoted the infiltration of Tregs in the skin and the production of IL-10; however,
anti-TGF-B1 antibody injection suppressed the number of Tregs in the skin and the
production of IL-10. Histamine suppresses the number of Tregs in CACD, and this effect is
mediated by TGF-f3.
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Analyses of thermodynamic driving force of antihistamines in their binding affinity
for human H1 receptors

FERDTIA 1, EIRAEK 2, RHRTT 8, 2298 Ve, HER] &2

Yoshihiro Uesawa', Kenta Sugawara?, Hiroyuki Fukui®, Shigeru Hishinuma?, Masaru Shoji?
VHREEON - BRIREEA, 2 BIREOR - %), 3185 KRBt - HBS WFJEER - 40 F BRI &
'Department of Clinical Pharmaceutics, “Department of Pharmacodynamics, Meiji
Pharmaceutical University, 3 Department of Studies for Incurable Diseases, Institute of
Health Biosciences, The University of Tokushima Graduate School

[ Abstract ] Differences between the thermodynamic driving forces of first- and
second-generation antihistamines were estimated with the van't Hoff equation using their
dissociation constants at various temperatures. Structural determinants of antihistamines for
their thermodynamic binding properties were assessed by quantitative structure-activity
relationship (QSAR) analyses. We found that entropy-dependent binding was more evident
in second- than first-generation antihistamines, resulting in enthalpy-entropy compensation
between the binding forces of first- and second-generation antihistamines. QSAR analyses
indicated that some molecular properties such as maximal electrical potentials and
hydrogen binding acceptor count were able to determine the compensation. In conclusion,
entropy-dependent hydrophobic interaction was more important in the binding of
second-generation antihistamines. Furthermore, their structural determinants responsible
for enthalpy-entropy compensation were explored by QSAR analyses.
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Suppression of thickness of the scraped peritoneum by histamine H1 action in
mice

JENE R, B K. AR IEVE

Naoto Adachi, Keyue Liu, Masahiro Nishibori

ESE Y -GN PN YN =

Mabuchi Clinic, Okayama University Graduate School

[ Abstract] We investigated effects of intraperitoneal administration of histamine on
peritoneal thickening caused by mechanical scraping in mice. After anesthesia, the right
peritoneum was scraped 90 times over 1 min, and bilateral peritonea were observed by light
microscopy after 7 days. Thickness of the right (scraped) peritoneum was 174 + 77 ym
(mean + SD, n = 8), while that on the left (non-scraped) side was 24 + 19 pym.
Intraperitoneal administration of histamine (0.3 or 1.0 mmol/L, 0.5 mL each) twice daily for 7
days after scraping decreased thickness of the right peritoneum to 42% and 43% of that in
saline-injected animals, respectively (p < 0.01), although histamine (0.1 mmol/L) did not
affect it. Subcutaneous administration of promethazine (5 nmol, twice daily for 7 days), a
histamine H1 receptor antagonist, abolished the amelioration caused by 1.0 mmol/L of
histamine.  Neither ranitidine (15 nmol), a histamine H2 receptor antagonist, nor
thioperamide (7.5 nmol), a histamine Hs/H4 receptor antagonist, affected the outcome in
histamine-treated mice. These indicate that histamine Hi action suppresses the
development of peritoneal fibrosis caused by mechanical scraping.
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1t Announcement of 19" Annual Meeting of Japanese Histamine Research Society
(JHRS 2015)

It is our great pleasure to announce that “19th Annual Meeting of Japanese Histamine
Research Society (JHRS 2015)” will be held in Sendai, Japan, from November 13to 14 in
2015.

The JHRS 2015 will highlight cutting-edge of histamine research in allergy/immunology
and neurosciences. The main theme of this meeting is “Further contribution to medical
front”. We will have the forefront basic and clinical research findings and discuss the
way to develop new histamine-related drugs and the expected efficacy in clinical use.
Also the progress about proper use of anti-histamines will be taken up. We hope you
will join us in attending this scientific meeting and share the progress of histamine
research.

Sincerely,

Noriyasu Hirasawa, Ph.D.
Organizer, JHRS 2015
Prof., Graduate School of Pharmaceutical Sciences, Tohoku University, Japan.

Local Organizing Committee

Hiroshi Ohtsu (Tohoku University)

Isao Ohno (Tohoku Pharmaceutical University)
Shunji Sugawara (Tohoku University)

Manabu Tashiro (Tohoku University)

Noriyasu Hirasawa (Tohoku University)
Kazuhiko Yanai (Tohoku University)

Contact us:
JHRS 2015:
hirasawa@m.tohoku.ac.jp

JHRS:
http://www.jhrs.umin.jp/en/index-e.html
jhrs.info@gmail.com
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R—F v Kb A& I F9E4: Polish Histamine Research Society

http://www.polskie-towarzystwo-badan-nad-histamina.lodz.pl/?lang=en
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