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WELCOME MESSAGE

Dear respected colleagues,

The 17th International Symposium on Blood Substitutes & Oxygen Therapeutics (XVII-ISBS-2019) will be held in November
21 -23, 2019 in Nara, Japan. Experts from China and Japan will co-host the symposium. In the meantime, the 26th Annual
Meeting of the Society of Blood Substitutes, Japan, will be held. On behalf of the organizing committee, we are honored to
warmly welcome researchers and business friends from all over the world who are engaged in R&D of blood substitutes and

related fields to participate in this symposium.

Our programs will include traditional and new topics related to blood substitutes, oxygen therapeutics, and artificial cells,
etc. Specifically, we expect to include substitutes for RBC and platelets, plasma expanders, coagulation factors and growth
factors of blood cells, iPS- and ES-derived artificial blood cells, preclinical and clinical evaluations, basic sciences on tissue
oxygenation and gas biology, mechanism of adverse reactions, new applications, design of clinical trials, industrial activities
and regulatory sciences of blood substitutes, and others. In addition, considering the fact that blood substitute research is
one important part of modern transfusion medicine, the organizing committee decided to expand the topics. The programs
will cover the new concepts on clinical transfusion, new technologies, new experiences, new development trends and related
basic research, updates and perspectives on transfusion related infectious and non-infectious risks, and related basic research,

pre-clinical evaluation on pharmacological, toxicological, hemodynamic, and pharmacokinetic studies of various products.

Nara was the capital of ancient Japan from 710 to 784 AD. The conference venue is in the middle of Nara Park near sev-
eral UNESCO World Heritage sites (Historic Monuments of Ancient Nara) including Kasugataisha-shrine, Todai-ji, and

Kohfuku-ji, where sacred wild deer will also welcome you.
We look forward to your attendance in Nara to make this event a success.
Best regards,

Honorary President

Thomas M.S. Chang (McGill Univ., Canada)
Co-presidents

Hiromi Sakai (Nara Med. Univ., Japan)

Chengmin Yang (IBT, Chin. Acad. Med. Sci., China)
Co-Executive Presidents

Hiroshi Azuma (Asahikawa Med. Univ., Japan)

Jiaxin Liu (IBT, Chin. Acad. Med. Sci., China)
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Committees / Sponsors (Alphabetical Order)

| Committees
# Organization Members of XVII-ISBS-2019

Honorary President:
Thomas M.S. Chang (McGill Univ., Canada)

Co-Presidents:
Hiromi Sakai (Nara Med. Univ., Japan) Chengmin Yang (IBT, Chin. Acad. Med. Sci., China)

Co-Executive Presidents:
Hiroshi Azuma (Asahikawa Med. Univ., Japan) Jiaxin Liu (IBT, Chin. Acad. Med. Sci., China)

Local Organizing Committee: (*executives)

Chao Chen* (Northwest Univ., China) Gang Chen (IBT, Chin. Acad. Med. Sci., China)
Hirohisa Horinouchi (Saitama City Hospital, Japan) Yubin Huang (Chin. Acad. Sci., China)

Yasuo Ikeda (Waseda Univ., Japan) Koichi Kobayashi (Keio Univ., Japan)

Teruyuki Komatsu (Chuo Univ., Japan) Feng Ma (IBT, Chin. Acad. Med. Sci., China)

Tohru Maruyama (Kumamoto Univ., Japan) Masanori Matsumoto (Nara Med. Univ., Japan)
Masaki Otagiri (Sojo Univ., Japan) Hiromi Sakai* (Nara Med. Univ., Japan)

Midori Shima (Nara Med. Univ., Japan) Masaru Shimizu (Saijo Hospital, Japan)

Shinji Takeoka (Waseda Univ., Japan) Keizo Yamamoto (Nara Med. Univ., Japan)

Kunping Yan (Northwest Univ., China) Motoki Yonekawa (Sapporo Hokuyu Hospital, Japan)

Kewei You (Redpharm. Co., China)

Local Scientific Programming Committee: (*executives)

Hiroshi Azuma* (Asahikawa Med. Univ., Japan) Manabu Kinoshita (Natl Defense Med. Coll., Japan)
Mitsutomo Kohno (Tokai Univ., Japan) Liangmin Liu (Chin. Third Mil. Med. Univ., China)
Zhong Liu (IBT, Chin. Acad. Med. Sci., China) Takashi Matsuhira (Nara Med. Univ., Japan)
Masanori Matsumoto (Nara Med. Univ., Japan) Carl W. Rawsch (Redpharm. Co., China)

Jinhai Shi (Tianjin Inst. Int. Biomed., China) Zhiguo Su* (Chin. Acad. Sci., China)

Kazuaki Taguchi (Keio Univ., Japan) Bonpei Takase (Natl Defense Med. Coll., Japan)
Shinji Takeoka (Waseda Univ., Japan) Ziyuan Wang (Xuzhou Normal Univ., China)
Binglou Wong (HongKong Aihua Biotech., China) Hong Zhou (Chin. Acad. Mil. Med., China)

International Advisory Board Members: (alphabetical order)
Alayash A (USA) Abuchowski A (USA) Bian Y (China) Biro B (Canada)
Bucci E (USA) Biilow L (Sweden) Burhop K (USA) Chang TMS (Canada)
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Chen C (China) Cooper C (UK) D’Agnillo F (USA) Estep T (USA)
Feola M (USA) Gould S (USA) Greenburg AG (USA) Hong Z (China)
Intaglietta M (USA) Jahr S (USA) Keipert P (USA) Kim HW (USA)
Kluger R (Canada) Kobayashi K (Japan) Krafft MP (France) Liu Q (China)

Liu JX (China) Ma L (USA) MeBmer K (Germany) Mozzarelli A (Italy)
Palmer A (USA) Privalle C (USA) Pugach I (Russia) Rausch C (USA)
Riess JG (France) Sakai H (Japan) Simoni J (USA) Su ZG (China)

Tsai AG (USA) Wang Z (China) Wei G (China) Wong B (China-HK)
Xiu RJ (China) Yang CM (China) Yu BL (USA) Zafiris G (USA)

Zal F (France) Zapol W (USA) Zhao L (China) Zhu YJW (China)

| Sponsors
Nara Medical University
The Society of Blood Substitutes, Japan
The Chemical Society of Japan

Nara Visitors Bureau

| Grants (by 3 Oct.)
The Naito Foundation
Terumo Life Science Foundation
Society for Blood Saving

Nara Visitors Bureau

| Donation (by 3 Oct.)
Chugai Pharmaceutical Co., Ltd.
Nipro Corporation
Japan Blood Products Organization
Janssen Pharmaceutical K.K.
MediRidge Co., Ltd.
GlaxoSmithKline K.K.
KNC Laboratories Co., Ltd.
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Speakers List (Collected by 3 Oct. 2019)

— Presidential Lectures —

What is the most effective replacement for blood loss?
Thomas M. S. Chang, OC, MD, CM, PhD, FRCPC, FRS(C)
Director, Artificial Cells & Organs Research Centre, Depts Physiology, Medicine & Biom Eng, Faculty of Medicine, McGill

University, Montreal, QC, Canada

Artificial Red Cells Project in Japan

Hiromi Sakai!, Hirohisa Horinouchi?, Koichi Kobayashi®, Masaki Otagiri*, Hiroshi Azuma®
! Deptartment of Chemistry, Nara Medical University, Kashihara, Japan

? Saitama City Hospital, Saitama, Japan

3 Keio University, Tokyo, Japan

4 Faculty of Pharmaceutical Sciences, Sojo University, Kumamoto, Japan

> Department of Pediatrics, Asahikawa Medical University, Asahikawa, Japan

The exploration and discussion about the guiding principle of HBOCs research and design
Gang Chen, Jiaxin Liu, Chengmin Yang

Chinese Academy of Medical Sciences & Peking Union Medical College, Chengdu, China

— Plenary Lectures —

Preclinical Perspective on the Cardiovascular Responses to Hemoglobin-Based Oxygen Carriers*
Felice D’Agnillo

Laboratory of Biochemistry and Vascular Biology, Center for Biologics Evaluation and Research, Food and Drug
Administration, Silver Spring, MD 20993, USA

Turning Stem Cells into Platelets

Koji Eto" 2, Sou Nakamura!, Naoshi Sugimoto!

! Department of Clinical Application, CiRA, Kyoto University

2 Department of Stem Cell Therapy, Graduate School of Medicine, Chiba University
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Preclinical investigation of polymerized porcine hemoglobin
Chao Chen
Northwest Univ., China

Blood Component, Transfusion Requirements and Mortality in the Two Largest Phase III Trials of Hemoglobin-
based Oxygen Carriers: Hemopure® and PolyHeme

Jonathan S. Jahr, M.D.!, Arkadiy Pitman, M.S.%, Gregory P. Dubé, Ph.D.?, Jessica Riley, D.O.%, John P. Williams, M.D.’

! Department of Anesthesiology and Perioperative Medicine, David Geffen School of Medicine at UCLA, Los Angeles,

California

23 Hemoglobin Oxygen Therapeutics, Souderton, PA

* St. Joseph Mercy Hospital, Ann Arbor, MI

5 University of Pittsburgh School of Medicine, Pittsburgh, PA

Development and Future of Chinese Transfusion Medicine
Jiaxin Liu

Institute of Blood Transfusion, Chinese Academy of Medical Sciences, P.R.China

Current blood program and blood substitutes
Masahiro Satake

Japanese Red Cross Central Blood Institute, Japan

— Keynote Lectures —

Protein engineering in the design of safe and robust HBOCs

Sandeep Chakane', Li-Hua Zhu?, Dina Petranovic Nielsen®, Magnus Gram*, Lei Ye!, Bo Akerstrdm*, Olena Ishchuk®, José Luis
Martinez Ruis®, Emanuel Smeds*, Nelida Leiva Eriksson!, Solmaz Hajizadeh!, Tongchang Zhou!, Selvaraju Kanagarajan?,
Karin Kettisen', Ka Zhang!, Magnus Carlsson?, Leif Biilow'

! Pure and Applied Biochemistry, Dept of Chemistry, Lund University, Sweden

? Plant Breeding, Swedish Agricultural University, SLU-Alnarp, Alnap, Sweden

* Biology and Biological Engineering, Chalmers University of Technology, Gothenburg, Sweden

4 Biomedical Center, Lund University, Sweden

Acellular Hemoglobin-based Oxygen Carrier (HBOC)-mediated Bradycardia: Another Affair with Nitric Oxide?
Hae Won Kim and A. Gerson Greenburg
Brown University, Providence, RI, USA.

SanFlow for Unmet Medical Needs Caused by Superoxide Toxicity
Carleton J.C. Hsia
AntiRadical Therapeutics LLC, Sioux Falls, South Dakota, 57107
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Innovative research approach to produce a large quantity of regenerated platelets/platelet substitutes in Japan
Yasuo Ikeda

Waseda University, Japan

Restoration of oxygen carrying capacity/delivery capacity in anemia
Judith Martini', Amy G. Tsai’, Pedro Cabrales?, Daniel M. Tartakovsky?, Konrad Mepmer?*, and Marcos Intaglictta’

! Clinic for Anaesthesia and Intensive Care Medicine, Medical University Innsbruck, Austria
2 University of California, San Diego, La Jolla, California, USA
3 Stanford University, Palo Alto, California., USA

* Universitdt Miinchen, Munich, Germany

History of Blood Substitutes Research in Japan
Koichi Kobayashi

Keio University, Japan

Human Albumin Based Drug Delivery : SNO-Albumin dimer for cancer therapeutic application

Masaki Otagiri
Sojo University, Japan

Evaluation of fibrinogen dodecapeptide(H12)-coated, ADP-encapsulated liposomes as hemostatic nanoparticles
Shinji Takeoka', Genki Komakine', Suyun Janet Tan'?

! Department of Life Science and Medical Bioscience, Graduate School of Advanced Science and Engineering, TWIns,
Waseda University, Tokyo, Japan

2 Centre Grant, Department of Clinical Research and Innovation Office, Tan Tock Seng Hospital, Singapore, Singapore
(Luncheon Seminars)

Big issues for the world malaria elimination

Shigeyuki Kano

Res. Inst. Natl Center for Global Health & Med., Japan

New therapy for hemophilia A by factor VIII mimicking bispecific antibody

Midori Shima
Dept. of Pediatrics, Nara Med. Univ., Kashihara, Japan

10 AL Vol. 27, No.l, 2019



— Invited Lectures —

Increased Oxygen Extraction from RBCs during Anemia by High O, Affinity Hb in Plasma: Combining Supra Plasma

Expansion with O, Transfer Catalysis by Hb for Treating Anemia.

Seetharama Acharya, Amy G. Tsai, Savita Bhutoria, Fantao Meng, Sangeetha Thangaswamy, Craig Branch, and Marcos

Intaglietta.

Departments of Medicine; Physiology & Biophysics, and Radiology,
Albert Einstein College of Medicine, Bronx, NY

Department of Bioengineering, UCSD, La Jolla, CA.

Normothermic preservation of the rat hind limb with artificial oxygen-carrying hemoglobin vesicles and the possibil-

ity of therapeutic application

Jun Araki'!, Hiromi Sakai?, Munekazu Naito?, Junichi Nakao' and Masahiro Nakagawa!

! Division of Plastic and Reconstructive Surgery, Shizuoka Cancer Center Hospital, Shizuoka, Japan
2 Depertment of Chemistry, Nara Medical University, Kashihara, Japan

? Department of Anatomy, Aichi Medical University, Aichi, Japan

Induction of B7-H3 positive myeloid-derived suppressor cells (MDSC) by liposomal nanoparticles

Hiroshi Azuma' Yoichiro Yoshida!, Tsunehisa Nagamori!, Emi Ishibazawa!, Hiroya Kobayashi, Hiromi Sakai®, Daisuke

Takahashi*, Mitsuhiro Fujihara’

! Department of Pediatrics, Asahikawa Medical University, Asahikawa Japan

2 Department of Immunopathology, Asahikawa Medical University, Asahikawa Japan

3 Department of Chemistry, Nara Medical University, Kashihara, Japan

*R & D Department, Central Blood Institute, Japanese Red Cross Society, Tokyo, Japan
3 Japanese Red Cross Hokkaido Block Blood Center, Sapporo, Japan

Hemoglobin submicron particles as carriers for oxygen and drugs
Hans Baumler

Institute of Transfusion Medicine, Charité-Universitdtsmedizin Berlin, 10117 Berlin, Germany
Mitered oxygen delivery and transport to prevent ischemia and reperfusion injury of the heart

Olga Bockeria, MD, Professor of Cardiology
Medical Technology Associates (MTA) II, VP Clinical Development, PA, USA

ARTIFICIAL BLOOD Vol. 27 , No.1, 2019
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Different oxygen stress induced by high- and low-affinity PEGylated hemoglobin-based oxygen carriers in a Guinea
pig exchange transfusion model

Stefano Bruno'-3 Esra’a Ali Mohammad Alomari', Luca Ronda*3#, Stefano Bettati***, Giuseppe Ristagno®, Chris E. Cooper®,
Brandon J. Reeder®, Andrea Mozzarelli',

! Department of Food and Drug, University of Parma, Parma, Italy

? Department of Medicine and Surgery, University of Parma, Parma, Italy

? Biopharmanet-TEC, University of Parma, Parma, Italy

* Institute of Biophysics, CNR, Pisa, Italy

5 Istituto di Ricerche Farmacologiche ‘Mario Negri’, Milan, Italy

¢ School of Biological Sciences, University of Essex, Colchester, United Kingdom

PolyHb toxicity is determined by molecular weight
Pedro Cabrales

Dept. of Bioengineering, University of California San Diego

Characterization of hydroxypropyl, acid-thinned waxy tapioca starch based plasma expander

Surapong Chatpun,! Atitaya Sookasem,' Sirithorn Lertphanich,? Kuakoon Piyachomkwan?

! Institute of Biomedical Engineering, Faculty of Medicine, Prince of Songkla University, Songkhla, Thailand 90110
2 National Center of Genetic Engineering and Biotechnology, Pathum Thani, Thailand 12120

What we learned from the cure of HCV: Road leads to the control of transfusion-transmitted infectious diseases
(TTIDs)

Limin Chen':2

! Institute of Blood Transfusion, Chinese Academy of Medical Sciences and Peking Union Medical College, Chengdu, China

2 Toronto General Research Institute, University of Toronto, ON, Canada

New design approaches for a recombinant hemoglobin based oxygen carrier

Chris Cooper!, Gary Silkstone', Michelle Simons!, Svetlana Gretton', Victoria Allen-Baume', Natalie Syrett', Luca Ronda?,
Nélida Leiva Eriksson®, Alex Dyson*, Andrea Mozzarelli?, Leif Biillow?, Mervyn Singer?, Brandon Reeder!

! School of Life Sciences, University of Essex, Colchester, UK

2 Dept. of Medicine and Surgery and Department of Food and Drug, University of Parma, Parma Italy

3 Department of Pure and Applied Biochemistry Lund University, Sweden

* Division of Medicine, University College London, UK

ErythroMer: Bio-inspired Design & Performance Data for Nanofabricated Artificial RBCs

Jennifer Richards, Zhuozhi Wang, Stephen Rogers, Xue Lin, Dinabandhu Sar, Esra Altun, Jose Aldana, Rohit Rasane, Anja
Fuchs, Sarba Ghosh, Grant Bochicchio, Philip Spinella, Dipanjan Pan, Allan Doctor

KaloCyte, University of Maryland, USA

12 AL Vol. 27, No.l, 2019



Combination therapy using fibrinogen y-chain peptide-coated, ADP-encapsulated liposomes and hemoglobin vesicles
for trauma-induced massive hemorrhage in thrombocytopenic rabbits

Kohsuke Hagisawa !, Manabu Kinoshita 2, Masato Takikawa 3, Shinji Takeoka “, Daizoh Saitoh °, Shuhji Seki 2, Hiromi Sakai ¢
Depts of 'Physiology, 2Immunology and Microbiology, National Defense Med Coll, Tokorozawa, Japan

Depts of *Advanced Science and Engineering, and “Life Science and Medical Bioscience, Graduate School of Advanced
Science and Engineering, Waseda University, Tokyo, Japan
* Division of Traumatology, National Defense Med Coll Research Institute, Tokorozawa, Japan

6 Dept. of Chemistry, Nara Med. Univ., Kashihara, Japan

Hemoglobin Vesicle: resuscitation fluid for hemorrhagic shock

Hirohisa Horinouchi!, Yasuhisa Seishi?, Koichi Kobayashi?, Hiromi Sakai?

! Saitama city hospital, Saitama, Japan,
2 Center for Integrated Medical Research, Sch. Med, Keio Univ., Japan
3 Dept. of Chemistry, Nara Med Univ., Kashihara, Japan

Patient blood management (tentative)
Lihua Hu
Huazhong Univ. Sci.&Eng., China

Design of Hemoglobin-Polymer Nano-assemblies for Oxygen Transfusion and Other Biomedical Attempts

Yubin Huang

State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry, Chinese Academy of
Sciences, ChangChun 130022, People’s Republic of China

Immunological response to PEGylated liposomes: production of anti-PEG antibodies and their affection on PK of
second dose
Tatsuhiro Ishida

Dept. of Pharmacokinetics and Biopharmaceutics, Inst. of Biomedical Sciences, Tokushima Univ., Japan

CMC Regulatory Considerations in the Drug Development of Hemoglobin-Based Oxygen Carriers*

Yiping Jia

Laboratory of Biochemistry and Vascular Biology, Center for Biologics Evaluation and Research, Food and Drug
Administration, Silver Spring, MD 20993, USA

Pegylated HBOCs with Higher Oxygen Affinity Effectively Target Oxygen Delivery to Ischemic and/or Hypoxic
Tissues

Peter E. Keipert, PhD"$

" President & Consultant, Keipert Corp. Life Sciences Consulting, San Diego, CA

$ Formerly, VP, Clinical Development, Sangart Inc., San Diego, CA
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Medical countermeasure using hemoglobin vesicles against trauma hemorrhagic shock

Manabu Kinoshita!, Kohsuke Hagisawa?, Hiroki Ishibashi?, Hiromi Sakai*

! Dept. of Immunology and Microbiology, National Defense Medical College, Tokorozawa, Japan
2 Dept. of Physiology, National Defense Medical College, Tokorozawa, Japan

3 Dept. of Obstetrics and Gynecology, National Defense Medical College, Tokorozawa, Japan

* Dept. of Chemistry, Nara Med. Univ., Kashihara, Japan

Biological Roles of Endogenous Carbon Monoxide in Blood
Hiroaki Kitagishi

Dept. of Molecular Chemistry and Biochemistry, Doshisha Univ., Kyoto, Japan

Crocodile hemoglobin: Challenging and beyond

Napaporn Roamcharern' 2, Phanuphong Wannaphong' 2, Wisarut Payoungkiattikun'-2, Sompong Klaynongsruang':?

! Protein and Proteomics Reacher Center for Commercial and Industrial Purposes (ProCCI), Faculty of Science, Khon Kaen
Univ., Khon Kaen, Thailand
2 Dept. of Biochemistry, Faculty of Science, Khon Kaen Univ., Khon Kaen, Thailand

Designs and Benefits of Oxygen Carriers from Site-Selectively Coupled Cross-Linked Hemoglobins
Aizhou Wang, and Ronald Kluger
Department of Chemistry, University of Toronto, Toronto, Ontario M5S 3H6, Canada

Hemoglobin-Albumin Cluster “HemoAct™” as Red Blood Cell Substitute and O, Therapeutic Reagent
Teruyuki Komatsu

Department of Applied Chemistry, Faculty of Science and Engineering, Chuo University
1-13-27 Kasuga, Bukyo-ku, Tokyo 112-8551, Japan

Advances in Fluorocarbon-Assisted Oxygen Delivery, Diagnostics and Theranostics
Marie Pierre Krafft

Institut Charles Sadron, Centre National de la Recherche Scientifique, University of Strasbourg, France

Individualized Red-cell Transfusion Strategy for Non-cardiac Surgery in Adults:
a prospective, open-label, randomized clinical trial
Ren Liao, Jin Liu, et al.

Dept. of Anesthesiology, West China Hospital, Sichuan University, Chengdu, China.
Selection of animal model and index for pharmacodynamic evaluation of blood substitutes (tentative)

Liangmin Liu
Inst. Surgery, Army Med. Univ., China

14 AL Vol. 27, No.l, 2019



20 Year Journey of blood safety in China

Liu Zhong
Inst. of Blood Transfusion, Chin. Acad. Med. Sci., China

Erythrocytes derived from hematopoietic stem cell-independent pathway (tentative)

Feng Ma
Inst. Blood Transfusion, Chin. Acad. Med. Sci., China

Bleeding management is coagulation management: The European approach of targeted coagulation therapy in

massive bleeding

Judith Martini!, Dietmar Fries?, Petra Innerhofer!, Corinna Velik-Salchner!, Amy G Tsai?

! Clinic for Anaesthesia and Intensive Care Medicine, Medical University Innsbruck, Austria

2 Clinic for General and Surgical Intensive Care Medicine, Medical University Innsbruck, Austria

? Dept. of Bioengineering, University of California, San Diego, La Jolla, CA, USA

Albumin Fusion Protein : Next Generation of Albumin Preparation
Toru Maruyama', Masaki Otagiri?
! Dept. of Biopharmaceutics, Graduate School of Pharmaceutical Sciences, Kumamoto University, Japan

2 Faculty of Pharmaceutical Sciences, Sojo University, Japan

Megakaryocytes and Platelets from Novel Human Adipose Tissue-derived Mesenchymal Stem Cells

Yumiko Matsubara

Clinical and Translational Research Center, Keio University School of Medicine, Tokyo, Japan,

Present status of transplant organ preservation by dynamic machine perfusion system:
How important is the development of a novel organ preservation solution?
Naoto Matsuno

Asahikawa Medical University, Japan

Identification of potential chemical compounds able to trigger enucleation of immortalized human erythroid cell lines

Svetlana Soboleva', Ryo Kurita?, Fredrik Ek®, Roger Olsson®, Yukio Nakamura®*, Kenichi Miharada'

! Div. Molecular Medicine and Gene Therapy, Lund Stem Cell Center, Lund University, Lund, Sweden
2 Dept. Research and Development, Central Blood Institute, Japanese Red Cross Society, Tokyo, Japan
3 Dept. Experimental Medical Science, Lund University, Lund, Sweden

“ Div. Cell Engineering, RIKEN BioResource Center, Tsukuba, Ibaraki, Japan.
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Hemoglobin vesicles treatment in future perinatal medicine: application of artificial oxygen carriers for pre-eclampsia
Hidenobu Ohta' 2, Maiko Kaga’, Heng Li*, Hiromi Sakai®, Koichi Kobayashi®, Kunihiro Okamura’, Nobuo Yaegashi’

! Department of Neuropsychiatry, Akita University Graduate School of Medicine, Akita, Japan

2 Department of Psychophysiology, National Institute of Mental Health, Kodiara, Japan

3 Department of Pediatrics, National Hospital Organization Sendai Medical Center, Sendai, Japan

* Department of Mental Retardation and Birth Defect Research, National Institute of Neuroscience, Kodaira, Japan
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Donald Belcher!, Alexander Williams?, Pedro Cabrales?, Andre Palmer!

! William G. Lowrie Department of Chemical and Biomolecular Engineering, The Ohio State University, Columbus, OH,
43210

2 Department of Bioengineering, University of California, San Diego, La Jolla, CA, 92093

Conformational changes and oxygen affinity shifts of glutaraldehyde polymerized crocodile (Crocodylus siamensis)
hemoglobin during storage

Phanuphong Wannaphong!, Wisarut Payoungkiattikun!, Napaporn Roamcharern?, Sompong Klaynongsruang':?

! Protein and Proteomics Reacher Center for Commercial and Industrial Purposes (ProCCI), Faculty of Science, Khon Kaen
Univ., Khon Kaen, Thailand
2 Dept. of Biochemistry, Faculty of Science, Khon Kaen Univ., Khon Kaen, Thailand

Toward Understanding the Impact of Hemoglobin-Based Oxygen Carriers on Erythropoiesis
Jan Simoni', Paula Simoni?, Donald E Wesson?

! Texas HemoBioTherapeutics & Biolnnovation Center, Lubbock, TX, USA

2 Texas Tech University HSC, School of Pharmacy and Covenant Health, Lubbock, TX, USA

3 Baylor Scott & White Health and Texas A&M University College of Med., Dallas/Temple, TX, USA

20 AL Vol. 27, No.l, 2019
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3 Dept. of Environmental Medicine and Molecular Toxicology, Tohoku Univ., Sendai, Japan

* Dept. of Biopharmaceutics, Sojo Univ., Kumamoto, Japan
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Microbiota-host interactions in an ex vivo arterially perfused intestinal loop: Searching for neuroactive molecules.
Chiko Shimbori', Lauren Baerg', Giada De Palma!', Hiromi Sakai?, Stephen M Collins', Premysl Bercik!
! Dept. of Medicine, Farncombe Family Digestive Health Research Institute, McMaster University, Hamilton, Canada

2 Dept. of Chemistry, Nara Medical University, Kashihara, Japan

From Blood Substitutes to Medicine for ischemic Cardio-cerebrovascular Diseases
Lei Kai', Xingsheng Hou?, Ziyuan Wang!
' School of Life Sciences, Jiangsu Normal University, Xuzhou, China

2 School of Basic Medical Sciences, Shanxi Medical University, Taiyuan, China

The study of 300% isovolemic exchange transfusion with polymerized porcine hemoglobin in rats
Kunping Yan, Dan He, Shuangshuang Huo, Xiaofeng Lei, Yuanyuan Zhang, Zhipeng Yang, Ke Fang
College of Life Sciences, Northwest University, Xi’an, China

PolyCHDb oxygen-carrying fluid resuscitation can reduce tissue hypoxia caused by hemorrhagic shock
Wanjing Li, Jing Wang, Yaojin Li, Shen Li, Wentao Zhou, Hong Wang, Jiaxin Liu"
Institute of Blood Transfusion, Chinese Academy of Medical Sciences, Chengdu, P.R. China

The efficacy of hemoglobin vesicles (HbV) containing solution in machine perfusion in donation after cardiac death
(DCD) in pig liver model.
Tatsuya Shonaka', Naoto Matsuno', Hiromichi Obara?, Ryo Yoshikawa?, Yuji Nishikawa?®, Yo Ishihara', Hiroki Bochimoto®,

Mikako Gochi', Masahide Otani', Hiroyuki Kanazawa', Hiroshi Azuma’, Hiromi Sakai®, Hiroyuki Furukawa!

! Department of Surgery, Asahikawa Medical University, Asahikawa, Hokkaido, Japan

2 Department of Mechanical Engineering, Tokyo Metropolitan University, Hachioji, Tokyo, Japan

3 Department of Pathology, Asahikawa Medical University, Asahikawa, Hokkaido, Japan

“ Division of Aerospace Medicine, Department of Cell Physiology, The Jikei University School of Medicine, Nishi-shinbashi,
Tokyo, Japan

5 Department of Pediatrics, Asahikawa Medical University, Asahikawa, Hokkaido, Japan

6 Department of Chemistry, Nara Medical University, Kashihara, Nara, Japan

Effect of PolyCHb on pulmonary tissue of resuscitating hemorrhagic shock rats
Hongying Li, Wentao Zhou, Chengmin Yang, Jiaxin Liu
Institute of Blood Transfusion, Chinese Academy of Medical Sciences & Peking Union Medical College, Chengdu 610052)

Preliminary study on the effect of PolyCHb on liver of resuscitating hemorrhagic shock rats

Siying Xie, Yaojing Li, Jiawei Li, Shen Li, Wentao Zhou, Hong Wang, Chengming Yang, Jiaxin Liu
Inst. of Blood Transfusion, CAMS&PUMC, China
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Registration

Advance registration is strongly encouraged for smooth operation.

For abstract submission, you are required to complete registration beforehand.

Please go to the registration page.

https://www.pac-mice.jp/isbs2019/registration.html

| Registration Period

July 1 (MON) - September 15 (MON): Deadline for early bird registration (reduced rate)

| Registration Fees (Tentative)

ADVANCE REGISTRATION Regular/On-site Registration
(by 23:59 September 15) (After 0:00 September 15)
Regular (Company) JPY 70,000 JPY 80,000
Regular (Academia) JPY 50,000 JPY 60,000
Student JPY 20,000 JPY 30,000
Accompanying Person JPY 10,000 JPY 20,000

*1) Regular and Student registration fee includes the followings: Abstract Book, Social Events below, and lunches
(Nov. 21 and Nov. 22 and Nov. 23).

*2) Accompanying Person means family or friends of the participating scientists with no academic purpose.
Accompanying person is welcome to Social Events below.

*3) No refund can be made for cancellation, however, you can give your right over to your colleague.

*4) JPY 50,000 is approximately USD 450, EU 400, and CNY 3,000 (Rates as of the 11th of March, 2019)

| Social Events

= Welcome Party Nov. 20 (WED) at HOTEL NIKKO NARA
= Banquet Nov. 21 (THU) at Nara Kasugano International Forum
» Get-together Nov. 22 (FRI) at Restaurant “Half Time” (Nara National Museum)

| Application Procedure

30

https://www.pac-mice.jp/isbs2019/registration.html

Please register your personal information first and log in to your “My Page”.

A valid passport is needed to enter Japan. Attendees who require a VISA and an invitation letter for the application should
address their request to the organizers: isbs2019@pac.ne.jp. For your VISA requirement, please refer to the webpage of

Ministry of Foreign Affairs of Japan: https://www.mofa.go.jp/j_info/visit/visa/index.html. The invitation letter will be

issued upon completion of the registration.
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Abstract Submission

(REMOEI) BPBETTVETH. ZEEHELTBELET)

We welcome oral and poster presentations from general participants, in addition to the Symposium of plenary, keynote,

and invited speakers.

Please follow the instruction for abstract submission as below.

In order to submit your abstract, click the button below to go to the abstract submission page.

Instruction:

* Please fill out all the required fields in the abstract submission page.

* Abstract must be prepared concisely in English.

* Please use the abstract template. You can download the docx. template below.

* Length: The abstract should be in one page (including statements of introduction, materials & methods, results, discus-
sion, references, acknowledgments, etc.).

» Keywords: Up to 5 keywords required.

* Abstract submission is only accepted through our online system as below.

* After submitting your abstract online, auto-reply mail will be delivered to your registered e-mail. Please make sure to
secure your submission number and password.

* You may view, confirm, and edit your abstract during the submission period. Please note that you will not be able to

access to your abstract online after the submission deadline.
| Topics of the symposium

+ 1. Blood Substitutes
1-1. Novel products development, e.g.,
(a) RBC substitutes,
(b) platelet substitutes,
(c) WBC substitutes,
(d) plasma expanders,
(e) coagulation factors, and
(f) blood cell growth factors,
that can be generated by various technologies, such as chemical modification, chemical synthesis, encapsulation, genetic
recombination, and iPS or ES cells derived.
1-2. Pre-clinical safety and efficacy evaluation on pharmacological, toxicological, hemodynamic, microhemodynamic and
pharmacokinetic studies of various products.
1-3. Novel technologies on production including pathogen inactivation/removal of biological products.
1-4. Clinical research, such as design on clinical trials, studies on efficacy and adverse effects of various products.
1-5. Others.
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+ 2. Bio-nano carriers for oxygen/carbon monoxide/nitric oxide therapeutics

2-1. New products and their manufacturing technologies

2-2. Biological nano oxygen carrier therapeutics for hypoxia related diseases, such as tumor, vascular disease and donor
organ preservation during transplantation, with emphasis on pre-clinical efficacy, safety evaluation and related basic
research

2-3. Biological nano carbon monoxide carrier therapeutics for inflammatory and oxidative diseases.

2-4. Biological nano nitric oxide carrier therapeutics for various diseases.

2-5. Research on the design of clinical trials, evaluation on efficacy and adverse reactions of various products and related
basic research.

2-6. Others

+ 3. Artificial cells

3-1. New products that can be used for blood perfusion, drug controlled-release, enzyme immobilization and their manu-
facturing technologies as well as related basic research.

3-2. Clinical application and other applications, evaluation on the efficacy, safety and related basic research.

3-3. Nanosized soluble artificial cells.

3-4. Others.

¢ 4. Updates and perspectives on clinical transfusion and its adverse reactions

4-1. New concepts on clinical transfusion, new technologies, new experiences, new development trends and related basic
research

4-2. Updates and perspectives on transfusion related infectious and non-infectious risks, and related basic research

4-3. Patient blood management

4-4. Others.

| Abstract Submission Period

32

July 1 (MON) - September 15 (SUN)
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Accommodation / Excursion

| Accommodation
The hotels nearby the conference venue are available through our travel agency. Please log in and book your accommo-
dation beforehand. For cancellation / modification of your hotel reservation, please refer to the guideline indicated on the
booking page.
Please note that the hotels in Nara become very crowded during the tourist season (late November), so we advise you to

make reservations well in advance.

+ Application Procedure (From July 1st)
Please register your personal information first and log in to your “My Page”.
https://www.pac-mice.jp/isbs2019/accommodation.html

You may apply for the advance registration as well as reservation for your accommodation at your “My Page”.
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Venue and Access

| Venue
“Nara Kasugano International Forum & IRAKA, Japan”
T630-8212 ZRMEHEFET101 [TEL] 0742-27-2630 [FAX] 0742-27-2634

Japan wide map
K

+ Kansai International
Airport
+ Osaka Itami Airport

| From overseas

Chubu Centrair
International.Airport  TOkyo

oy

+ Narita International
Airport

» Tokyo International
Airport

| From each airport

= 135min

AU o R Yamatoji
Q Rapid SOrvl’ce O levwm
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Shinagawa Sta. m
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"

1]

"

1] H 1l k.
! (P
"

"

Q JR Limited xpresss
Haruka 35min N
ara 12min 60min
Namba Sta. Ki Hin:gt?: ;:f:: Sta.
33min sty i Adrgiort g JR Narita Express
Kansai Tokyo Narita
Intarnational International International
Airport Airport Airport
A
2 60-80min
tic Flight
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| Access from JR and Kintetsu Nara stations to the venue

Ry Taxi 10 min ( About JPY 1,100 ), Bus 13 min, Walk 30 min  Conference Venue

Kintetsu Nara > International Forum IRAKA
Station Taxi 5 min ( About JPY 800) ,
Bus 8 min, Walk 20 min

4 For Kyoto For Kyoto

Nara Pref. Nandaimon
Cultural H3 Gate

*pY euuey 104

ol — -
. ara Todaiji-Daibutsuden/

National Teho.
Museum Kasugataisha-mae

BUS STOP
Nara Kasugano

‘IS BIBN Hr

s

International Forum Iraka-mae

Nara Kasugano International Forum

,%;,, B RS EN T4 —5 A

esnyejemiIn

/ 3unys eysierednsey 104

\
X
'\.I".

For Tenri Get-together :
Welcome Party : Restaurant “Half Time”

HOTEL NIKKO NARA (Nara National Museum B1F)

¢ On foot

The distances from JR and Kintetsu Nara stations to the venue are 2 km and 1.2 km, which are about 30 min

and 20 min walk, respectively.

¢ Taxi

The taxi fees from JR and Kintetsu Nara stations to the venue are 680-750 and 1040-1200 JPY, respectively.

It takes about 10 min from the stations to the venue.

+ City-circle bus

The city-circle bus runs along the red line on the map both clockwise (outer circle (FTA7EER-41)) and counter
clockwise (inner circle (FTA7EER-A)). The city-circle bus is operated every 6-10 minutes from early morning

(around 6:00) to midnight (around 23:30). The fee is 210 JPY.
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PEG 1881 KV — LI T 3 RELE
Immune Responses against PEGylated Liposomes

Wik KRB, il Jokd, R 8, AW EilT

Taro Shimizu, Hidenori Ando, Yu Ishima, Tatsuhiro Ishida

R

Polyethylene glycol (PEG) 3MKAHRERYE - IEEOR ST LTHSNTE Y, BEICEZ < © PEG 1S4 A 2SR H Sh T
W5, L»L%a25, PEGBHiY RV —2R PEGBHi 5y v /37 280 B LIS 35 L, YL PEG IgM 2538 X 1 C 2 M H¥: 5 PEG
Bk M RREZE L KT 55, AWEIREITE, P Bk, #idR, WO 7 v 38—z & o4 7 HR0E
RV G THZEDBWOENTHh-TEY, 5#H0 PEG BHiEA 04 MR EO7D121%, REIZINE A H = X 5 O 2 Y] & [l
HLEOENEHEL 7 5.

Abstract

Polyethylene glycol (PEG) is considered less immunogenic and less toxic and several PEGylated therapeutics have been
approved for clinical use. However, when PEGylated liposomes or PEGylated proteins are administered repeatedly, second
doses are rapidly cleared from blood by anti-PEG IgM. The immune responses involve innate immunity, such as splenic
marginal zone B cells, complement system, and liver kupffer cells. In order to improve the usefulness of PEGylated
therapeutics, it is important to elucidate the mechanism of the immune responses and develop the method that can escape

from immune system.

Keywords

PEG, anti-PEG IgM, complement, accelerated blood clearance, marginal zone B cell, T cell-independent antigen

1. FU®IS

Polyethylene glycol (PEG) 2 X % #EMmilsfilx, F /¥
7 U8y MR RN LS5 200 R0 1T
HY, WA 7% PEG B #ASHKISH S Tws, Ly
L, $ERD PRI LT, PEG 13 % 5 F TIZRERM: 2R
FTEHITARY, MPEGHAZFEEL TL T\, PEG I5fi#A
OAMEMETF T AT LPMEINTVE, KRFHTIE, Ch
¥ THA DHFIE % 4T > T & 72 PEG Bk I23 3 % 5t PEG difk
FHE L ZNIHES PEG BHiADIF A S DI A S = X LI
DWTC, 4% PEG itk % PR S THL .

2. PEG1EE KRV — LICH T B REBICE
PEG 4 V) KV — A3 R PR 2R $ b 0 LEk%

A BN TW22%, 2000 4512 Dams 525, Y7 X 5 v b« $
WCPEGBHiV Ry — 2 2# DR LIES5 35 L, 2 MRS PEG
B Ry — 2 0MmhiEEEAlE LK TT52 L 28 L,
accelerated blood clearance (ABC) Bl & #4413 7= 12, F 7=,
COBGICARZEOMFENF2HEET5Z L 2Bo»ICL
72, FERICFRA b 2003 412, ¥ AR5 v MIPEG B4V R
V=A%) R LG LA CHEOBE R AN, L%
ALY, 7220 ABC L ORI, PEG 54"
V=258, 5 HF, PEG O®ELREIKGET L, ¥
A ZRBEMICEHEVEAIEL VT EZHI ST L2, 2006
FEICRBEFTABCHAZTI SR TR FRMFERTFE VWS 2
E LD do TOWhkdolzhs, A OB, 2 HIS PEG
B RV —2ZEra 7)) v Th b IgM ik R s v 8

RAERERE  REIRAATER S EH#20 8

T 770-8505 fli )k ULAk B M 1-78-1 Department of Pharmacokinetics and Biopharmaceutics, Institute of Biomedical Sciences, Tokushima

University, 1-78-1 Sho-machi, Tokushima 770-8505, Japan
* E-mail: ishida@tokushima-u.ac.jp
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Fig. 1. Accelerated blood clearance of second dose PEGylated
liposomes

7 ThHCIVSRITHEALTVS I SN AR5 72 (Fig
L7, S5 2D RE, PEG BV KV — LTHEAL
TWwaIgMiE, FA77FINaY yalA5Fua—LVTld%
¢, PEG Bl # @ik L2, ZhidoF ) PEG B
YRY —LICRHEA LA IgM BB PEG IgM TH B 2 2R LT
Wwa,

PEG #5fii U R — 2 ¥ 512 X 55 PEG IgM 45 7 LR (2
DWTHEH SN R - TE TS, P ZHI L7228 PEG
BhEIiY RV —2%%5 L THIEL ALY PEG IgM 35 &R
Lhot=? FyrzutrR7 7 I FEkh L CPRDG
1489 % marginal zone B (MZ-B) gz &+ 5 &30
PEG IgM 773l 7=V ZhooZ &as, wks
X7 PEG i V) KV — 2 0 — 23k 12 F)5% L < MZ-B
faZ G b L, $LPEG IgM #5325 X525 EE20N
5. FBRENC &I, THZRIFL TS~ 7 AU PEG
B Ry — 2 &85 L725HA T, $LPEG IgM 7l A3 Bigt
s, EHOY YRy HURERS LS, BB cell
receptor (BCR) # AL CTHURZRKT 5 & LI, THikE
5 OMIRIELAS B MIBLIZ% S0, PR RI 2Pk 5w S h
559125 (Fig.2). SOX) RWE»S, ¥ v 87 Hiii
T cell-dependent (TD) HEEIFIEN TS, —/TPEGHE
iR —=2D L5, THIROHBZLEE LZVHREIZT
cell-independent (TI) $IEIFENTW5S, TIHE E LTiX
M ) REFERRIBLZ AR SN, miE i BAROKRY
7 b —F VIEHEALIER % 550 T PR, BB IERY 7 u—Fn

38

T cell-dependent antigen

0‘ ‘E‘

BCR' 1 Antigen P

2 Presentation
T:=:@
<::\\ ~ MHC/ TCR

peptide Co-
3
'7%’ %%:

stimulation
+ Affinity maturation
+ Class-switch to IgG

T cell-independent antigen

Cross-link of
BCR

+ No need of T cell help
+ Rapid IgM production

Fig. 2. Immune responses against T cell-dependent and T cell-
independent antigens

WHALE 2322w TI2 B E LTS Tw5 . PEG
B BV — 2258 L7-2 25, TI2HuEE LCTHET S
CELGMoTD Y, TI2HEDIE E A LD 1 LHEE %
FHORSFTHY, PURHRETM (¥ b—7) »%fE L TH
ETHI LWL, HEEMD BCR #4453 52 L5 hEL &

D, TN EEL BTV T FUIMBESINS. PEG 1560
AY =241, 100nm BEOVRY -2 0 LIZEZ KO =T
& 7% % PEG 23EAE$ 572012, BCR Z4EL T TI2Hiliie L
THELZEEELTWS., Z20—JT, MO PEG
BCR #4GTE 272 OKE &% L, PiPEG IgM IFifE &
Nz,

FHE I NP PEG [gM OHUERERNE I D W TIE Al & il 23
HY, PEG OBV BELMBICH25TFL v 7Y a—Vim
Mz T, PEG ®X%ikEE, PEG & BAsfiko ) ¥ H — #5235
PEG IgM IZ& o TSN EEDNTWVWS., £ —
TTHHIF LY 7Y I—= VO BLIBFICOWVTIE, ZD
REIPEETHY, MO F—=TF67HoOFL 7))
a—az=y bEEbhTEY Y, PEG OF 128 UThsd
T 5. T2 TIHEOBICIE, B RPURICKIET 5 &
9 7 poly-reactive YA % FE T PR D H 525, PEG 1540
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VRY — LA THEENLPPEG IgM 32D X ) E &R &
v, GEBE, poly-reactivity O E LTI S L5 81w R
Far%% 53 ~DHi PEG IgM OB S hizh o720,

MW E N7-HL PEG IgM &, 2 Ml H¥%5 PEG 56V £V — 24
ICREE LB ISl I 2 A L CHRR 2053 5. KA
Ay — NI RI=BICCIVREAL, TF 749 v F ¥ 0 ThH
5 C3adUMish, oz C3b AT 7TV = v LTHRET 5.
gD 7 v s—Hilaz o< a7 7 —I1F C3b /i E 5
BLTwA72%, Hi PEG IgM B X U C3b 2554 L 72 PEG 154
VRY—LEHEET D, w707 7—YVOHEEHRIIOWT
3, BRSO E ST RV LA 5o TED 9,
H < £ THLERE T T 5P PEG IgM R ik R A ABC BIG 0l
BOFERNEL->TWD, —THBo~2za7 7 — Y %4 -
BET 5L, ZIEIBY“%LPEGﬂ*ﬁfﬁ')-r/ 2 O N F R A
Haha7z0?, mknsaaiiildifgo~ a7 7—3 T
HorLEZOLNS.

B b C3b 2B & RO MR A E$ 5723, 2 H
P55 PEG i ) RV — A2 MY At 2 LA TE 5. HIC
MZ-BHillgAt 2 [l H 5 PEG 156 1) R Y — 2 % ARSI D 5A
te. UL IZIENL B AN & MZ-B Mia o 2 fiki o B ML ASFEAE
5755, MZ-B ML C3b DZHARO—FTH 5 CD21 % H%
HLTwaZermsbhThY), huz/iLTPEGBfiY R
YV —2A /P PEG IgM/C3b DBEAKRZIY AA TS LR L
TWh, EHICHBREWE 12, PEG B RV — 2200 A
AtMZBM@ﬁLﬁﬁ#bﬁ@“kﬁﬁTé L35 hoT
W39 L Lad s, ABCBISREIIFICEVTIEEALD
PEG 156ii V) RV — A 2Pl IC &R % 72012, ABC BIZ 58l
NOPED B G- 13N S .

3. EWMILE PEGIEEG Y RV — LIS T B RERE
TZD PEG BV Ry — 2 25 LB 0¥ PEG
@M&ABC&% FIEIZOWTIRRT & 7228, EWEBRT S
S LI THEOREIIEIT 5.
PBAATHE FXFINE Y VR FFHYTSF V2 K
WCH AT % &P PEG IgM 73K T L, ABC Bl%idike
So%L 5T HasAKNE BRI EENEEH S TV b 7
», PiPEG IgM #4573 % PEG 455 B Al o 34 il % ]
L, PiPEG IgM b EAMET 32 . 20720, BERTHV
5N T3 Doxil 2% & TG L22YE12135 PEG IgM 0
FHiR ABCHADORBIIRI 5. LA LeAs, b Mg
—HRIRRE R &, Zetkt A 5 701Kk 580 5 0%
Hs i & 21213, %fu?%/ﬁl]@%"“’érg?}*ﬂ 7= PEG 4
B9 BB ENEE 53, PPEG IgM 25#FE3hTL
I AREMEDS D B - DTEEAMLETH 5.

% 72 Taguchi 1, ATRILER (NEZ ¥ y# A PEG B
fii) RV —2) PR NTH/ME (757 ¥~ 2 Y#BE A PEG
B RV —2) 2 % H W TH PEG IgM #3# & ABC BI% A%
BRI ahaMidLTwa, EHWIIhALS 285 LGS
PH-L72)RY — 20§ 5 IgM O 43k & ABC BLE 0 7BLAs
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Blgasnz, 72, Mtk sy 7EFLV TR 2 W ARGS AT
FRMERD 7 )T 5 ¥ ZADOWRIRB IR —T, M/MR
PHEEFNVTIZATIIMIOZ Y 75 v 20 KBS
T, WBEAKRRHEE T NVERD 2D OFLEIC X - TH PEG
RIEINEDOBEIIET S5 LAVRBENT VS,

YL PEG BV RV — 2 O CIRICEZ AL EL D O
25, PEGWBfii # F+=v 7 )RV — L EBBOBEEKTDH 5.
Kl O I 2 0B DR b DR — AT 5720, i
PEG IgM 288 mL T L 9 2 & 2H 5. Judge & 13,
plasmid DNA (pDNA) #3# A L7 PEG iV XY — 2 2%
542 PPEGIgM BX U IgG AF LI b L 2 HE L
72 ¥7:2® pDNA 3 A PEG 15 V) KV — A %k K L%
Hgzk, R0 mpiEEMET L, F 22l s34 U
72. ¥4 b pDNA & PEGBfiih F 4+ =v 7 VRV — L OHE
R 5 LGECHBOBS S RI L E2MEL, S51C
2D RV — A L DFENITO VTR BE &2 17> 72 (Table
1)®. ¥, pDNA 5 PEG i h 7+ = v 7 ) KV — 213,
220 PEG i # 74+ = v 7 ) KV — 4 X ) P PEG IgM 55l

BREPo T FHBERWZ &I, 2OPEGEBiF 4=

ZVEY =225 LA, R5EPL L %5 E Bl
RIEERICH Y, $LPEG IgM 722584 L7243, pDNA %
BT 52 LI X o> TREERIME SN, BRGRIFIZBV
TH¥Hi PEG IgM 258 S Tz, X 512, 220 PEG 56 %
FFZ v 7 YR — A5 OP PEG IgM 7MiM AR A
LTW722%, pDNA #RY RV — 2 3MIBIEFEETICBWTDH
HiPEG IgM b2 L72. BLED X 512, pDNA ik
YL PEG IgM 43 % W & 2SI 3 2 sy cwniz. 2o
X, pDNA 2SHRREZHIRTDH % toll-like receptor 9
(TLRY) M3 270 THsI LbWoRIchoTHEY »,
pDNA O SRIZERIEMEICH 5T 5 CpG EF—7 2 HR35 2
EOEEEIRIELENRTY S

pDNA 7213 T7% <, small interfering RNA (siRNA) 28w
THABEDZ EHE 22 P, GU-rich Z 0B RIBE D siRNA %
PEGBflih F+ = v 7 ) EY — ZZHRL =284, HPEG
IgM iR OB, R OMER, WIAKEYEOMERA A &
M7z, SiRNA OHAIZHEWTIE TLRI TidZ& <, TLR7 2D

BRI FIZFES L TWwad P, —J CTRIE O i B
(2-OMe fk, 2-F1k) ofEMRICE Y, Z o X9 LREZHE)T
X0 EILNG.

4. PEGEEiZ > /87T B REISE
9zn7@£m®m¢z%ﬁ%mhé& TR IFE % Jes S
B572012, ¥ 87 OPEGHBAI b HEICITTbhTwad, FE
IZ PEG 1l%ﬁfﬁ & 37 REMIEEIC 10 HEU EA LTS Tw
% (Table 2). L2L%&H5, W 25D PEG By v /32
X, PIPEGHIAZRIX D FET L LAMEIN TS, 2D
728, JL4E FDA (Food and Drug Administration) (*. PEG
1B 7 > 78 7 RIS HRBIFICBWTIL Y Y37 Jifk 72 T
<L PLPEGHUMAD FIFICHET A L bR L TVE, 22T
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Table 1. Characteristics of immune responses against empty PEGylated liposomes and pDNA-PEGylated liposomes

Empty PEGylated liposome

pDNA-PEGylated liposome

Low dose injection

High dose injection

Moderate anti-PEG IgM induction
Low anti-PEG IgM induction

High anti-PEG IgM induction
High anti-PEG IgM induction

(Tolerance)
Source of anti-PEG Spleen Spleen and other lymphoid
IgM tissues
T cell dependence No No
TI-2 antigen TI-1 antigen
Table 2. Approved PEGylated protein therapeutics
Name Indication Year approved
Adagen/Pegadamase Severe combined immunodeficiency 1990
Oncaspar/Pegaspargase Acute lymphocytic leukemia 1994
Peg-Intron/Peginterferon alpha 2b  Hepatitis C 2001
PEGASYS/Peginterferon alpha 2a  Hepatitis B and C 2002
Neulasta/Pedfilgrastim Neutropenia 2002
Somavert/Pegvisomant Apical hypertrophy 2002
Mircera/Pegerythropoietin Renal anemia 2007
Cimzia/Certolizumab Pegol Rheumatoid arthritis 2008
Krystexxa/Pegloticase Chronic gout 2010
Plegridy/Peginterferon beta-1 Multiple sclerosis 2014
Jivi/Damoctocog Alfa Pegol Hemophilia A 2018

X PEG 58V RY — A L R 28500 TORMRMNT 5.
PEG #5fii V) RV — 2 1& T MINEIELHAE T2 BT PEG
IgM %% 3 %75, PEGBfi ¥ ¥ 3713 T MIRAAE T ITB W
TOAPLPEG IgM %5835 TDHETHS . BrbFx
UTIHER LN T T VSRR 2 502 R 2 i3 X <
LbIRTwab, NT7 e LTHHENTW 3 trinitrophenol
(TNP) &, M7 VT I Y ICHET 5L TDHE E LT,
LPSIZHET A L TLIHURE LT, ZHETH L7 1 =N
WET AL TI2HURE LTHRET 2 . PEG M) &Y — 2
L PEGBSii 7 ¥ 87 OREREED CHICHP L Twd L% 2
5Nb. PEGBHI 7 v 87 8 TI2 PR & LCHRETE v il
H& LTid, PEGB#iY RV —A LKL TH I A XH/ME
{,BCREZZFGTERVLDTHLLEMELTVD., ZDO—F
T, ¥ U7 OREFEESERCSA, PURIOR sy ooy
%7 u+t ¥ 7 LT major histocompatibility complex (MHC)
WCRTF FEIORL, & V32 f R T iz imtied 5 2
LWTED. TD7), PEG B & 8713 X ) sk i
23 PEG IgM 205 IgG ~ND 7 5 A A4 v F i &3 Witk s
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JB%, PEG5fii & > /32 £ PEG 56V KV — LA THE X h
72 PEG IgM DHEH R 5 Z L B 522 % - T b. PEG
Bfii & > 87 THEE 72351 PEG IgM &, PEG Bfii ¥ > /87
BLOPEG i) RV — 2z i 25 2075 v 235
B ) % F8o 25, PEG 154V KV — 212 & - THE X h7-$5i PEG
IgM iZ PEG BfiiV) BV — L L2V T 5 Y ATE& %\ (Fig
3)7. ZoREE LT, #HUShHPEG IgM OFifkIETEL
FEDEVWEZHE LTV A, [ Emi G o PEG BHifk & St #%
WCHIRR 2 IGMEAL S 2 2%, BB IIPEGHHI Y Ky — A L BUS L
B OB BT 5 P, ChITomETE, Bt
PEG PR RIZH Y 25 H ST & 7288, 4#1390 PEG Hifk
OEIZHEHTHIRETH 5.
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,

PEG-OVA-induced PEG-liposome-
anti-PEG IgM induced anti-PEG IgM
4 I S 3

Complement activation
(ABC phenomenon)

.......... ) No complement activation
(No ABC phenomenon)

Fig. 3. Anti-PEG antibodies induced by PEGylated liposomes
and proteins have different characteristics

5. PEG & DB EDERE

PEG 12U % BB b RIEMEINTE Y, PEG O &
I ANTEGTEH S HiEER)RTF Fe v b ks
HINTW3D.

DniF &£ 1%, PEG It B AL ST & LT polyglycerol
(PG) ZH\v, PGB Ry — LD AR v —ifkk ABCH
LERAOFEEMEH L2 ™. PGB Y XY —21%, PEG i
VARY — A LR L TR TECS % b 00, HLPG IgM ®
PLPEG IgM % #5895 2 & 72 <, 2 MBI GRFIC b Rk oL
W EEZ R LT FkoEIZRT ATHS T LT, poly
(N-(2-hydroxypropyl) methacrylamide) % poly (vinylpyrro-

lidone), poly (N,N-dimethyl acrylamide), poly (N-acryloyl
morpholine), polycarboxybetaine®*? % J\7=#if 47 bh T
W5, LPLEREEAS, BRIGHE TIZEE>Twin,
MOFEE UTEMBEREREEERL ) VR XTF
Fs8iAidh % (Table 3)*. #l& LTk XTEN, PAS, ELP
HEBHY, XTENRBRTS=V /TN IVEE/ 7Yy /T
ay)y/ )/ ML A UROBKEINDERY)XRTFF,
PASIEZ7a) v/ 75=V /%Y 2o bRKYXRTF IR,
ELPENY ¥/ 7a) v/ 7Ny vhbhbRYRTF FTH
5. INHDORYXRTF FBfiEM 2R Ly o8 7 BRIE M
i, Biow L orRHRRBRTH L. FlE, =FEFFF
R EARIVE VA B W TIZ XTEN B4 12 & ) AP 2R
WA 100 B WM 2 2 AWM SNk TWDE Y, %
72, XTEN@BfizdtFF K27 Vany beickb5 LT
b, TFEFF FITHTLP0kD XTEN I 2hikb L A
EFEIN Lo TP MESINTWS, XTEN TEBfli L7k
MR ARV E V&2 FIOVITE B L2854, XTEN 2
THIRIFESINT, EYHRBRPEHYRLIELTLTE
V. RIEREE RS VM ZBBAEH LM R o Tnhn
A, REEEOBEVHAEOT I VBERALTRIFLTWS
D EERINTVWE, SHIDIILRIRTF FIZL 5B
i PEG i 0I5 0 b Lz v

Table 3. Modification of protein therapeutics with polypeptide

XTEN PAS ELP
Amino acid AE,G P, ST P,A 'S V,P,G
Length 864 amino acids 200-600 amino acids 100-600 amino acids
Application GH (phase 3) GH (pre-clinical) GLP-1 (phase 2)

FactorVIl (phase 2)

GLP-1 (phase1)

IFN (pre-clinical)

Insulin (phase 1)
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6. HbH I

w0 D PEGABHT ) 25 Bili S I Th 5 304735 < #3525,
K722 PEG 154 B4 O BRI 20 A DL L Tirbh Tl D,
PEG UAD AN THAGT D EDTHHEDERIBH %L bk
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TeNk, WBEIRD & V87 i B3P A BN IS A 0I5E L
HERLTENLTWS, JiPEGREREZOFME A H =X LD
RSN TES T 2R L4 R REMBHBORBEICHES T
52 LEMRET 5.

HEE

AWETED —dk, FHFEFJER A & (GEEEMIZEB (15H
04639), [EBILRAFZ7Em# A4 (15KK0310)), BJEES &4 6
FBHEM, 32X ba Y —iRZERE T, AR M O
Bz 2 Tiio72bDTh 5.
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In Vivo Reactions Triggered by Selective Removal of Endogenous
Carbon Monoxide in Blood Using an Artificial Hemoprotein
Model Complex

b ke
Hiroaki Kitagishi

TR

—AbRFE (CO) E—MWICHBA AL LTRMINDED, ERNTERFONLDPMUH RSN DERICHED & LTRAL,
RPIZIZERE I CO DT D, TD XD PN CO X, HARY ZFAuWE s LCTEMBRRE RTEEZZONED, 20K
BOERIHS2TELEY., RAZYZ78FFAM) VBRERLV T4 Y V8 (D) 8250225 AT AT B Y VA
“hemoCD” 2SEIIARPIIZ B W CAERE CO 238 IRMICKET A2 L 2 BB L, Z® hemoCD D4 % I L CHAEME CO o 2:HE
BBICT 70 —F925 2L 2ilkAHiz. W hemoCD KW Z G- SNz AANTIE, MHEDOAVEFIANEFTBE Y (CO-
Hb) EA—RMIZELIWMA L, ZORICTARLPICEHMHANLBEL Tz, SHiE hemoCD A3 O NP CO-Hb £ 5
COZBELAZERZRTZTTHRL, —HBPLEZCONT A= Ny ZFBRBICLOVMIBEINE A A= XL ET S L 2R
TR E 22572, RIZhemoCD 12 & o THFEME CO 2B Lz~ AFBPIC B 2 H5HEEFORBEICOWTHE L. 20
W, CODBRFEICIVIFMNOBHE ) ZADKELEINDZ EACHPI L7, HFHEEFOFRBUE CO BB 24T 2iEH N
T TdH 5 NPAS2 BX U CLOCK 59 5720, Tho DGR ORBEIIRG Y AT ALz b6 Lb0EERS
Na. EHITHNENE COBREICL > THREN S SUEIL b IRFHEETORBAZE T K & % > Tz, hemoCD IFWAEN CO &
WAL LTHHTAILLTE L0, BEMRBNICEENENAEN CODERFEIZOVTHIRL 2.

Abstract

Whereas carbon monoxide (CO) is generally regarded as a toxic gas, it is continuously produced in the living systems
during the metabolic degradation of excess heme. CO is thus constantly present in the living organisms. This endogenous CO
is considered to work as a gaseous signal mediator in the living systems. However, the whole biological function of endogenous
CO has not been fully understood. In our laboratory, we have synthesized a synthetic hemoglobin (Hb) model complex,
hemoCD, that is composed of a cyclodextrin dimer and iron(I)porphyrin. We have found that hemoCD is a highly specific CO
receptor that can remove endogenous CO in vitro and in vive, which might be useful for elucidating unknown biological
functions of endogenous CO in the living systems. When the O, complex of hemoCD (oxy-hemoCD) was intraperitoneally
injected to mice, the amount of CO-Hb in blood was temporally reduced and quickly returned to the homeostatic level. This
result indicates that the reduced level of endogenous CO exerts the feedback response to keep the CO homeostasis in blood.
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Then we investigated the clock gene expression of the hemoCD-injected mice liver. We have found that the selective removal

of endogenous CO causes disruption of the circadian clock system in mice. A plausible mechanism for the circadian clock

disruption is described in this paper. Finally, we have established the assay using hemoCD to detect a small amount of

endogenous CO in cells.

Keywords

Carbon monoxide, hemoglobin, homeostatic feedback, circadian clock, gas biology

1. #E
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FRATREONLDPHEEANLLFTF VX —+¥ (HO) 2L
TRBSMEINBEIC, CURLVT 1V, B4+ EHI1Tqt
HEME LTHAETS (K1), HOWC X AANLGRIED X H
= X L%, EIT Ikeda-Saito, Matsui & OHFFEIZ & O 2 DRI
ENTERY., A2OMRBCEVESNEHAF V13, MK
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T4V, CIRNVFL YL F 27y —BIZE)EILIhTEY
VeV ERSTHRES B IEA, EUNE VIR BBALEH A
HAHOIT, EFGEWEE LTHBETS. —CO, FA
Wy 7 FVEEWRHE LTRIET AL EZ X 6N T0WEA, €0
BiEZseaic 3 sh vy, HOIC L 2L t#B L O
RIAESRMTH 5 CO DEBEROANICHE L TIE, 5 %%
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CO DA PREHE X —MRILEE R (NO) OABFEHE & MFICH 2
LNLEINNCH L. WMHLDHIENATHY A5, EENIC
BOWTHEMICEESH, #FARY 7 F MV EEWE & L CThbe
T %. COENO LEPoOMSIHEMEMNZ RS A Y, CO Dl
BIHEREMENO DZR LY B F LKW, &512CO i
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5 72DIIE BN E SN LR R ERNT 70 —F T
H5bH. FEICCODABBEREZMEND L DK 1IZRLZ
HO 2 & 2WEERISZ ET 5 &, HO & %E CO 54 %1k
DLETTERL, RENLONHAR, A+ v BIUOEYR
VT4 Y OREAEILEEZ DFERICEIERIFTILLEL L. ZD7:
D CODRZDADHARIEZ BT 2 L IZWEETDH - 72,
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DT AVFAL LDPEAAT S EHMEEBMLL T Lk
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Lo RN T TIATbRTI Ad oz, CO DA
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FEEINDZIEEBULA—HT, ¥v— L ToOREMIBIC
oxy-hemoCD %5 LT3, HO-1 OFBHFHL IR TE Lh o
2. FZTEAIZEHYW (in vivo) EHIME (in vitro) DOIRIEDE
WE LT, K4allmLzid CO-Hb D& bIZEH L=, 1
r e R T, PR Hb IERBESAKE S RE S, Kb
HIZH P EO Hb RRET 53T TH 525, I Hb LR35
EMETH D, Lz25-> TEHWY (in vivo) Tid oxy-hemoCD @
#5125 % CO-Hb DAL L. iz s1r % CO-Hb
250 CO Bri, CO-Hb % O, ik (oxy-Hb) ~&Z#H X
5. RIMERICHE Sz O, f5AR Hb i, ARIMERPEAFD 2 -
ANEZTE Y (met-Hb) BICY AT A2 & o THAHIREA %L
SRz D T, RINERA T < 7% ) AR 5 2 & 12
XoTML x 95 Wi LRk Hb (v 7V —Hb) i,
M O MERAL K 72 EOWETERFEFE (ROS) 12X D HICHL
R, SEMOA FANEZTE Y (met-Hb) & 7% 5% 2. §k=Ali
@ met-Hb X8k Alid Hb & D AL (NI V) BREFEI UK
Wi, 7Y —DALERBLPTW® . 7)) —AAZ HO1
DOIETHY, POFEWETIH LD, HOHAHO1 %5
WL, RSN TCOZEETLERNE RS, —J, $ki Hb
DROSIZE % A MEiE, CODRAIT LV FELLMA S5,

FHOEEE—ODAF—ARL DN ETH B Y.
hemoCD O 512 & - T CO ZkFEE N2V 7Y — oxy-Hb
i, $ARPICROSICEBMILE 2T TR MEL, 7V —DOA
LEWIMERD. EE, hemoCD HE5H D~ AlfiLrhd71) —
ANLBEZWMELZEZA, P COBBIZEL 7Y —ALR
EOREER EABER SN, 7)) —A~A2 DRI HO1 %54
BHL, COZHMATLEoNTERD. TabbilhizBlr
LN CO OB MAENIL, 7Y — Hb @ X ME% B
FTHIETHY, TONT Y APR—RHITEHNLZLE LTS, 7
J—AL /HO-l ODFBFEY 2 F AL VML SN T, Hb/
met-Hb ®DNF ¥ 213§ AL,z 5.
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oxy-hemoCD

injection

CO-hemoCD

excretion

S

CO-Hb (elifree) 0xy-Hb —=>» met-Hb

N

heme (hemin)
oxidation- release
resistant P
A\
met-Hb - <
heme metabolism
COOH

HOOC
Ve
Induction

5. it CO %% hemoCD (2 & o THE ENABRTB C 2 HH MR RE

3. M CONRZICLBHA) XLE L DELE

HER FISHEET 5% < ORMBLIENERIHY 24 g ) E W o i /
MR AT AWML TBY, ShEBHY XA LIER DD,
Per 8 X U Cry &\ o 7=HEHE 1% 113 BMAL/CLOCK & % \»
13 BAML/NPAS2 DAF T ¥4 <X —=h 54 BHEERTICX -
THEERHHINTBY, Per BEU Cry 2 5HIR I N B KR
¥ v % 7 M PER $ & (F CRY 13, BMAL/CLOCK ¥ X ©*
BMAL/NPAS2 IZfEH§ 52 L12& D, HSDOES 2T %
(M 6). PER BX U CRY BKBIZHIN, Zhd oMM
B 5 &, BMAL/CLOCK B X U8 BMAL/NPAS2 i%
E-box &I 5 DNA SIS A L, Wi ZETFolEE %
Bs. ChODEGLERROT7 4+ — Ny 7 Vv—713, ¥ 24
R R 2 2 /NG OT KR TH Y, DY XAICH
RLUTEE L D5 57 H OB EEZEAL DK 24 W 18 JH 19
THIEINTWS,

2002 4E 12 McKnight 5 D% I2 L v, ERFTHh 5
NPAS2 2 CO IBEMEAH 5 2 L %K L 7= 2. NPAS2 IZi34f
Ry LTALBETNTED, ZINCONBRHT S L,
NPAS2/BMALL A5 1 ¥ 4 < —75E-box S5 2 & %
W L7z, WSO8, CO IZBEHY X2 o#iilf oo
EOTHHEEZLNTERY. Lo Lad %R CO 5HE
HY ZAHRECEEE B X3 TERVTHZIZLE A LR ONT
Whho ., AN THIEAT S CO OREZ —HEIZTYH
B SEDHENR LD o272 ThH 5.

F 41X oxy-hemoCD DKEFH 2~ 7 APHEHRE L, =7 A
M O A CO & —RFICIKR S &, €D L& &0~ A K
WIZBITBHH Y XA DB LIZOWTRHAEL Y. BiEET
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Perl, Per2, Cryl, BEL O Cry2 DWW d mRNARBIZB W T
b, a3y bu—n& LToPBS#5HE XU Fb-hemoCD #5-
# (Fb-hemoCD: #k4 # ¥ # #7272 \» hemoCD, CO %A HEA %
W) LI LT, WM CO O—Kr 2RI X Y RegHEE T
mRNA ZH Y X 2 IZEH N4 U7, 7121dBE LT Perl ®
BB X LGN DF—F #/RLTWA. oxy-hemoCD @ Hi|al#
HAZE 5T, Perl D3 A X3 KE (L, Zodlivdits
BI19RERNC b7z TEMl S 7z, AR CO DAL IEFHE R
TR 25252 LB RATND TOEBRNGHRTD 5.
WIZFK 4 1 hemoCD $¢ 5- R I & M7z I EHEIZ O 7B
GO A H =X DZOWTHAE L2, DTFICRS X =X A
WZ2oWT, AF—2IlFL D202 KBIIRT. T COMW
BB R T B NPAS2 1IC#EH L, NPAS2 O EIL1: %
ChIP 7 v A4 ICX DI L7z & 25, CO DEEDRI DB Z
BHABRE (1st phase) I2BWT, NPAS2 DUHIHTEAA &
WERLTWZ ZHIENPAS2O COBEMICHT %
McKnight 5224 L7288 & —F L Tw5 ™. NPAS2 & ¥
DR ZFH, NPAS2 X ) HEfERDZ v CLOCK 122 W T
b, COBEOZAC L Z2EGHEOLAINED L NI
CLOCK IZIX CO AT A i shTwan™, zh
PIFEIEEFORBLILEHE T2 L3O TBL T,
BaxDEBRIZE > THAEN CO B DEILANPAS2 B X O
CLOCK W H DRI EEZ LIZTT I LEZII LD TR L
720 I 2 B XU 3BR% (2nd phase B & ¥ 3rd phase) T
&, ¥ ba— I uEEE B LT hemoCD $ 5-BEIC BT 5 Mest &
ZFORBEFBI LT (K7). H2EBEIIBWTIE CO
BBtk iFEsns 7 4 — Ny 7B X ) N O CO
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CLOCK
or NPAS2

Per, Cry

Y

da

Circadian time

XL
""'2§§§QamMm1

//\/,/\ clock genes m

6. BEH Y XA 2T BIEHRIAFOIRE / BIR 7 A — KNy 2 V=TT X T A

Tst i 2nd 3n1

Per1 / B-Actin mRNA

—@—control (PBS)
- @--Fb-hemoCD
' —o=—hemoCD

0
11618202202468

10 12 14 16 18

clock time

i.p. administration at 14:30

7. hemoCD ¥ 5- #1281 5~ 7 ZAJFEH D Per]l mRNA LR OZEAL. X A= X L f{HT D72

DI Z 4 DDOFIRITHE L TV 5.

WEED—REIC EAH L TEY, ToRBIZE > TNPAS2 BX
O CLOCK OifFMEAME T L, WFtEETORARKTFICO%
NolztZzohsd (KM8). H3EMKIIEWTIX, KN CO
FEFIRE L 2 ), NPAS2 3B & O CLOCK 0BG d a »
Pa— WL EWDE o7z, TRIZH 0D 5T, hemoCD
BHRC BT B IREHERF ORI L ROV ISR IRTE 253k e L
72, TNIZCO D—IFMEREZIC X o THEI S N5 RIEIB IS
XoTHMINE (K8). KW5ITRT XHI, li CO DErZE:

ARTIFICIAL BLOOD Vol. 27 , No.1, 2019

7Y —ALOBEEERMSES. 7Y —~21& ROS FEAH
L7 b, FEEHT hemoCD ¢ 5- % DA B W Tid ROS B EE
BIUORIEY—H—TdH 5 TNF-a DREEIEMICHMLTH
0, ZOWIMRIZRFHEETAMET L TwaS 8 3 EREE —&
LCTWw7z. TNF-a ORHESMHY) A2 2832 &idmshn
Twz W, F4bH CO KEIE NPAS2 B X 08 CLOCK Dz
VAFAEBEBLIITILIONAT, BMERISEFRT S
L E o THRETY AT AT BR S5 25 AR ESRT:.
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Administration
[clock time 14.5]

1st phase
[clock time 14.5-16.5]

%’ -—col
moCD l

DNA/BMAL1:NPAS2

;

Transcription
of Per, Cry

2nd phase 3rd phase

[clock time 16.5-19.5] [clock time 19.5-9.5]
HO- 1

T ’—> (CO: steady state)

—» free hemet

{DNA/BMAU :CLOCK“

Y
cot

Ris 14» ™ Fft

{DNA/BMAU :CLOCK}I

DNA/BMAL1:NPAS2 Transcription

of Per, Cry

Transcription
of Per, Cry

8. hemoCD #5312 & B IEFHEIAT- Per B L O Cry OFEBREALA /1 = X 4

- oxy-hemoCD
Yy inPBS (1 mL)
? 1) cell count
emoal o colectonof |/ 5] icaton
- - [ the cells

108 cells

cell suspension filtrate in cuvette

b)

| c)

300.

| spectrum ¢ (b + NasS,0,) |
&l 1}
g| | ',||
€| | | spectrumb (a + CO)
gl
<

| [ \spectrum a (filtrate)

350 450 550 650
Wavelength / nm

Mg / pmol per 106 cells
— n
o 8 8

HepG2

Hela RAW264.7 NIH3T3 CHO  SH-SYbY

9. hemoCD 7 v £ 4 12X 2MfaH CO o m Ik (a) K7 a ba, (b) WIAXRZ FVF—2%, (c) hemoCD

7LV ELNHMIEN CO &

4. hemoCD 7 v A1 ICL 2 HE CONEE

hemoCD & CO Z#RMWITHH L, Hb & [HARIC CO FHIC
L OWILARZ D IVDSBBUTEALT 5720, hemoCD # 7z
CO SERMHT AT RETH 5 . hemoCD I & 2 KMl CO
IO EMEZKITRT. MBI oxy-hemoCD DKER %
Mmz7%, Mz@ilCcrMdsIeicky, ML o0
hemoCD A#iZ 155 (KM9a). T D AHICIX, M Z 7 oxy-
hemoCD DRIz, WAEM CO Z i L7z CO-hemoCD B X U'H
BIERALIC & 0 B L 22 8=l D met-hemoCD 25RAET 5. &
NSRS DOWERERT B2 () A, (b) (a) 12CO
HAZMET2dD, (¢) (b) WZEILHTH 5 Na,S,0, Zh A7z
bOOWINANRZ PVvaEZRZRWELZ (K9b). ThbD
WIXARZ FIVOWSEE X D, ZhZEhoE VISR Z v
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T, A& ENAH CO-hemoCD % i L7z, &HMINLICH
WTHAE CO B2 ER LR EEZK9cITRT. THLHI
hemoCD % Hwiud, #EkNEHWEETH - 72/ CO &%
MM REBEFHICLORDLIFRNb2Y, FArIZIh%Z
hemoCD 7 v A L4372, BN CODERIZIEIA A7 1
R M T 4 =BEL LN PBINREDSEEE 2D, &
EERINO 720 DFNEER ™, COrI AN Tu—T0R
5 WA SN TV B DS, hemoCD (& & DEEE & g HME1E 7 <

FEEBRTHDH MM TIE RV, hemoCD 7 v £ 412X 5 CO &R,
A2 TR S BHPHRICOIRHETH S, Tobb NN
CO 7213 T <, AR CO D& DI R AR IC & DR 5

3% D% % hemoCD # AW TR EWEETH 5. ML R AR
1 CO WIEIZ2WTIE, Vreman B & OF Stevenson HI12L D,
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HAZOR DT T 74—k A 50T T CO B2
HERTWE Y. TAFBE, B (59 M) O&MKICET
% COBIZoWT, hemoCD 7 v A4 ZHWTHIEL, 5D
HIL7Z2COmEDIKZMBEDTVEY, FHEIFTREZLIC
hemoCD 7 v A4 12X &SN CORIZ, DT —% L
g BHRRICBOTIEFICRW—%Z/R L7 Lo T
hemoCD 7 v & A (X fli A WOEAATIC X ) IEMEIC CO =% B i
TE5LEZ20NA. L2LAFSEWHEEE MW A5512
oxy-hemoCD KB LIRA L BICHETOHb B I + 27
T Y Y5 7A 5 hemoCD #5583 2 LBV H O, £ ORFHILD
METHLH. BAE, A 2OMERIZBWThemoCD 7 v &4 D
TREORFE X L2 AR TV 5.

AL TIEEADOMAEETHIELZZATH ETNVTH B
hemoCD ZILiEH® CO Al LTHWA Z LIZX Y, W
P CO ZRrE L7z & ZI1TZ 2 ERNEIBIZD W TOIRIED A
Wi L7z, COINO ICHd EELERNTATHLLEHE
ZONTWADA, FEEINT 70 —F 0Ol L X112 X 0 FJessEs
LCWw/z. &4 DA% L 72 hemoCD i1l CO DA %N 7 B 2:5
THY, ZTOEMRIIMD TR Tl EAREEICITEREL S
v, LAOMEIZE Y, (1) mH CO DEEMMFFD -9
DT 4 — KNy 7B, BXO (2) AN CO OIFEFY 27 A
WCBIFELEED 2250 CO AR 2 ICHLNE 5
72, CO Wit HE 2 LB RE D D H BBk D W <, 7%
PAEYE CO DAEBIERE DI RIC O e hsn & L 2 Wif L CTHI%E %
HEDTW5E. S SIIHRFIEME CO X 2hdoffa#l & LT
b CTE LY AT ATH Y, hemoCD DIt CO DR
R E L CoF MM Z 55 S Mk L THRIBLTWwE 2w,

LBARISGEROBW IR [FELRAHIREAR] BX
O [WEARFEWMIEBRTR S ] OED D HEITHE > TEME L
7=.

il

A BOWFE L, HARZEMIRI BT (Grant No.
15H02569, 16K13092, 17 H02208, 18 KK0156, 19K22260), B
BHPB RN R R W ST 3, PR AL &R 2= B e L
H, # > Y —EaftEiE, REFEREBE, 2 v T 4
AR RPN SR 2 2 TEMB L 7.
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Call for Papers

Artificial Blood, the official bilingual journal of The Society
of Blood Substitutes, Japan, welcomes papers and other
articles contributing to the research and development of

blood substitutes.

If you wish to submit an article for publication, please email
it to the following address after first confirming the

instructions for authors.

ATIA i

BFMBLENFE K5
http://www.blood-sub.jp/

Artificial Blood *:

The Society of Blood Substitutes, Japan

Instructions for Authors (last revised Nov. 20, 2013)

The Journal's purpose is to publish research and related articles
contributing to the development of blood substitutes, information
on Society proceedings, regulations, and other matters of
interest to the Society members, and it welcomes original
articles from a range of contributors regardless of format.
Although contributors should ideally be members of the Society,
this is not a requirement. Decisions on acceptance of
manuscripts are made by the Editorial Board based on the
results of peer review. Original articles will not be accepted if
they have been previously published or are being considered for
publication in another journal.

If an article is coauthored, the consent of all coauthors is
required before submission. As copyright to articles must be
transferred to the Society, the representative of the author(s)
must sign and seal a copy of the Copyright Transfer Agreement
found in the Journal or downloadable from the Society's website
(http://www.blood-sub.jp), and submit it to the Editorial Board
by post, fax, or by email as a PDF file attachment.

Manuscripts should, as a rule, be prepared by word-processor.
However, handwritten manuscripts may be accepted.

1) Articles should be categorized into one of the followings:
original articles, review articles, conference reports, topical
pieces, and opinion pieces. The category into which a
manuscript falls should be clearly indicated at the top right-hand
corner of the first page. Manuscripts that do not fall into any of
these categories may also be accepted, and manuscripts may
also be re-categorized depending on the opinion of the
reviewers. Submit your manuscripts to the Editor-in-Chief by

either of the following methods with a covering letter (of any
format):

i) Submission by email of electronic files of the text and figures
(indicate the software used). Text and tables should be in DOC
or TXT formats, and figures should be in PPT, JPG, or TIFF
formats.

ii) Submission by post of four sets of hardcopies.

2) Manuscripts are reviewed by researchers in the field of
artificial blood selected by the Editor-in-Chief, and revisions may
be required depending on the opinion of the reviewers. Revised
manuscripts should be submitted with a "Response to
Reviewers" to the covering letter that responds to each of the
points made by the reviewers, indicating any revisions made to
the manuscript.

3) Once informed of the decision to accept for publication, the
author should send by post files containing the text and figures
of the accepted paper saved in electronic media to the address
specified (indicate the software used). Text and tables should be
in DOC or TXT format, and figures should be in PPT, JPG, or
TIFF format.

4) Manuscripts should be typed on A4 or letter size paper. The
title page should include the title, names of authors, institutions
to which all the authors belong, and the address of the
corresponding author. Handwritten manuscript should be
written consisting of 20 lines to 1 page.

60

AT Vol. 27, No.l, 2019




5) Original articles, review articles, topical pieces, and opinion
pieces should include an abstract and about 6 keywords on the
second or subsequent pages.

6) Research conducted with the aid of an official grant must be
acknowledged, and any conflict of interests (for example, if the
author has an interest in a company distributing the drug
described in the manuscript: being an employee or consultant to
that company, receiving research funding, owning shares or
patents, and so on) must be described in a footnote on the first
page or in acknowledgment section.

7) If a manuscript describes the results of research on humans
or animals, it should be indicated that such research was
performed in accordance with the guidelines of the institute
concerned in the methods or other appropriate sections of the
manuscript.

8) Abbreviations should be spelled out on their first appearance.
The names of drugs, medical drugs, laboratory equipment, and
so on should be given. The type, distributor (manufacturer) and
the address should also be indicated.

Example: Rhodamine B (Sigma-Aldrich, St. Louis, USA)
Polygraph system (LEG-1000; Nihon Kohden Corporation,
Tokyo).

9) The English fonts should be Times, Helvetica, Courier, or
Symbol. Text should be typed in lower-case one byte characters.
However, sentences and proper nouns should begin with an
upper-case letter.

10) Figures should be expressed in Arabic numerals. Weights
and measurements should be expressed in units such as the
followings: m, cm, mm, um, L, mL, L, mol, g, mg, ug ng, pg,
fg, N/10.

11) Figures and tables should be numbered in order of citation,
and it should be clearly indicated where they are to appear in
the main text. The title, legends and description in tables and
figures should be written in English. Figures will be printed by
direct offset printing. Tables will be inputted by the Editorials
as originals.

12) References should be cited numerically in order of appearance

2) 35 1, 46)
, , etc.

in the text using superscript letters as follows:
References should be listed using the Vancouver style as follows:
Names of all authors. Title of paper. Title of journal. Year of
publication; volume number: inclusive page numbers.
Abbreviations of journal names should be in accordance with
Index Medicus. References to books should be given as follows:
Names of all authors. Title of paper. Name of editor(s). Book
title. Place of publication: Publisher, year; inclusive page
numbers.

References to electronic sources should be given as follows:

Name of website.
Address on new line (month and year of last access).

Examples:

1. Wong NS, Chang TM. Polyhemoglobin-fibrinogen: a novel
oxygen carrier with platelet-like properties in a hemodiluted
setting. Artif Cells Blood Substit Immobil Biotechnol 2007; 35:
481-489.

2. Natanson C, Kern SJ, Lurie P, Banks SM, Wolfe SM. Cell-free
hemoglobin-based blood substitutes and risk of myocardial
infarction and death: a meta-analysis. ] Am Med Assoc 2008;
299: 2304-2312.

3.Sakai H, Sou K, Takeoka S, Kobayashi K, Tsuchida E.
Hemoglobin vesicles as a Molecular Assembly. Characteristics
of Preparation Process and Performances or Artificial
Oxygen Carriers. In: Winslow RM, ed. Blood Substitutes.
London: Academic Press (Elsevier), 2006; 514-522.

4 . Department of Chemistry, Nara Medical University, Japan.
http://www.naramed-u.ac.jp/~chem/ENGLISH_PAGE/e_
invest_blood. html (last accessed Nov. 2013)

13) In the case of citation or reproduction of previously
published figures or tables and other content, the permission of
the copyright holder (s) must first be obtained. Copyright in the
published papers shall belong to the Society.

14) Regarding secondary use and copyright in works published
in the Journal, secondary use may be made of the Journal, in
whole or in part, via media such as CD-ROM or the Internet.
Reproduction rights, translation rights, film rights, dominion, and
public transmission rights (including the right to make the
works transmittable) are transferred to the Society by the
author's submission of the aforementioned Copyright Transfer
Agreement. This clause shall not restrict reuse by the author
himself/herself, but the Editor-in-Chief must be informed in the
event of reuse.

15) No publication fee is charged for publication in the Journal,
and the author(s) shall receive as a gift 30 offprints of their
contributions. Authors will be charged for copies in excess of
this number (approximately 100 yen per copy). Authors wanting
prints of color photos or on art paper, etc. must pay the actual
cost of such prints.

16) Address for manuscripts to be sent:

Prof Hiromi Sakai

Editor of Artificial Blood

Department of Chemistry

Nara Medical University

840 Shijo-cho, Kashihara, Nara 634-8521, Japan
E-mail : artificial-blood@naramed-u.ac.jp
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