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A Special Tribute to Professors Dr. med.
Dr. rer. nat. Gerhard Thews and Dr. med.
Oliver Thews: Like Father, Like Son

Duane F. Bruley®®
“I[SOTT Historian, *Synthesizer, Inc., USA

ISOTT was founded by Drs. Duane F. Bruley and Haim

L. Bicher in the state of South Carolina, USA, in 1973, where
they served as copresidents and Dr. Melvin H. Knisely as
honorary president of the first meeting. At that meeting, an
election was held, and Prof. Dr. Dr. Gerhard Thews became the
first elected president and served as the president of our second
meeting, held at the University of Mainz, in Mainz, Germany,

in 1975. Fast forward 42 years, ISOTT is being held in Halle,
Germany, with his son, Prof. Dr. Oliver Thews, serving as the
president of the 2017 meeting. In addition, because of his
commitment and proficiency, Oliver has served as our secretary
for many terms.

Both father and son have been long-standing members of
ISOTT and have greatly enriched our scientific base and
society leadership. Gerhard Thews became very well known for
his book on Human Physiology, coauthored with Robert
F. Schmidt, and Oliver then followed closely in his father’s
footsteps to become an internationally recognized scientist on
oxygen transport to tissue. They both had a significant research
impact on respiratory physiology and oncology. Gerhard



passed away in 2003, and Oliver has continued to pursue
excellence in this field. Both men have been uniquely
instrumental to the evolution of ISOTT and therefore deserve
special recognition with this Tribute.

Prof. Dr. Gerhard Thews Prof. Dr. Oliver Thews



Preface

This volume is the publication of papers presented at the 45th Annual Meeting
of the International Society on Oxygen Transport to Tissue (ISOTT) held
from August 19 to 23, 2017, at the Martin Luther University (MLU) in Halle/
Saale, Germany. It contains the papers submitted, reviewed, and accepted
from presentations at that meeting. These papers reflect a broad spectrum of
different topics dealing with all aspects of oxygen transport from the air to the
consuming cells.

The president of ISOTT, Oliver Thews, who organized the meeting
together with his team, in particular Anne Riemann, Sarah Reime, and Verena
Haupt, welcomed 136 participants in the historical lecture hall, the so-called
Lowengebiude (“Lions Building”), of the University of Halle. The partici-
pants came from 15 different countries all over the world, mostly from
Germany, Japan, the USA, the UK, and Korea. The Martin Luther University
has a more than 500-year tradition. It was created in 1817 when the University
of Wittenberg (founded in 1502) merged with Friedrichs University Halle
(founded in 1694). Today the university has almost 20,000 students (more
than 1600 of them are foreign students) and offers a wide range of academic
subjects in the areas of humanities, social sciences, natural sciences, and
medicine.

In the scientific part of the meeting, a broad spectrum of the aspects of
oxygen transport to tissue was addressed. Major topics in the meeting were
near-infrared spectroscopy (technical aspects as well as many different appli-
cations), oxygen supply to the brain under normal and different pathological
conditions, the role of oxygen and hypoxia in oncology and radiobiology, the
importance of O, in the clinical setting (e.g., in critical care medicine), the
process of oxygen diffusion through membranes, oxidative stress, oxygen
transport in the blood, mitochondrial function, and the biology of the primo
vascular system. The scientific program included a total of 63 oral and 42
poster presentations. In addition, seven keynote talks were given by Dirk
Vordermark (University of Halle, Germany), Martin Wolf (ETH Zurich,
Switzerland), Gillian M. Tozer (University of Sheffield, UK), Joseph C.
LaManna (Case Western Reserve University, Cleveland, USA), Karsten Méder
(University of Halle, Germany), Agnes Gorlach (German Heart Centre,
Munich, Germany), and Giuseppe Cicco (University of Bari, Italy). The con-
ference was supported by generous sponsorship from the City of Halle, the
Martin Luther University Halle, the Medical Faculty of the MLU, Hamamatsu
Photonics, Oxford Optronix, and the University Hospital Halle/Saale.
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Preface

Besides the inspiring scientific program, ISOTT 2017 offered various
social evening events to give the participants an impression of the vibrant life
of the university city of Halle. These events also served to allow fruitful sci-
entific discussion in a relaxed atmosphere. On Sunday the participants visited
a local microbrewery (“Hallesches Brauhaus™), and on Monday evening in
the saline museum the attendees learned how Halle became a prosperous city
from making salt. The Award Ceremony and Banquet concluded the meeting
on Wednesday evening in the German National Academy of Sciences
“Leopoldina” during which the Melvin H. Knisely Award was presented to
Felix Scholkmann, the Dietrich W. Liibbers Award to Ben Jones, and the
Britton Chance Award to Helene Isler. In addition, ten Duane Bruley Travel
Awards were presented to junior scientists Luca Giannoni, Jingjing Jiang,
Alexander Kalyanov, Zuzana Kovacsova, Nassim Nasseri, Maheen Faisal
Siddiqui, Shun Takagi, Yusuke Tsuruno, Lina Xu, and Hamoon Zohdi. The
ISOTT 2017 meeting ended with the handing over of the banner of the annual
ISOTT meeting to the next ISOTT presidents, Pan Dong Ryu and Kyung
A. Kang.

Halle/Saale, Germany Oliver Thews
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ISOTT Award Winners

The Melvin H. Knisely Award

The Melvin H. Knisely Award was established in 1983 to honor Dr. Knisely’s
accomplishments in the field of the transport of oxygen and other metabolites
and anabolites in the human body. Over the years, he has inspired many
young investigators, and this award is to honor his enthusiasm for assisting
and encouraging young scientists and engineers in various disciplines. The
award is to acknowledge outstanding young investigators. This award was
first presented during the banquet of the 1983 annual conference of ISOTT in
Ruston, Louisiana. The award includes a Melvin H. Knisely plaque and a
cash prize.

Melvin H. Knisely Award Recipients

1983  Antal G. Hudetz (Hungary)
1984  Andras Eke (Hungary)

1985 Nathan A. Bush (USA)

1986 Karlfried Groebe (Germany)
1987  Isumi Shibuya (Japan)

1988 Kyung A. Kang (Korea/USA)
1989  Sanja Batra (Canada)

1990  Stephen J. Cringle (Australia)
1991  Paul Okunieff (USA)

1992  Hans Degens (the Netherlands)
1993  David A. Benaron (USA)

1994  Koen van Rossem (Belgium)
1995 Clare E. Elwell (UK)

1996  Sergei A. Vinogradov (USA)
1997  Chris Cooper (UK)

1998  Martin Wolf (Switzerland)
1999  Huiping Wu (USA)

2000  Valentina Quaresima (Italy)
2001 Fahmeed Hyder (Bangladesh)
2002  Geofrey De Visscher (Belgium)
2003 Mohammad Nadeem Khan (USA)
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ISOTT Award Winners

2004  Fredrik Palm (Sweden)

2005 Nicholas Lintell (Australia)

2006 -
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2014 David Highton (UK)

2015 Alexander Caicedo Dorado (Belgium)
2016  Sally Pias (USA)

2017  Felix Scholkmann (Switzerland)

The Dietrich W. Liibbers Award

The Dietrich W. Liibbers Award was established in honor of Professor
Liibbers’s long-standing commitment, interest, and contributions to the prob-
lems of oxygen transport to tissue and to the society. This award was first
presented in 1994 during the annual conference of ISOTT in Istanbul, Turkey.

Dietrich W. Liibbers Award Recipients

1994  Michael Dubina (Russia)

1995  Philip E. James (UK/USA)

1996 Resit Demit (Germany)

1997  Juan Carlos Chavez (Peru)

1998 Nathan A. Davis (UK)

1999  Paola Pichiule (USA)
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2010  Alexander Caicedo Dorado (Belgium)
2011 Malou Friederich-Persson (Sweden)
2012  Maria Papademetriou (UK)
2013  Nannan Sun (China/USA)

2014  Felix Scholkmann (Switzerland)
2015 Shun Takagi (Japan)



ISOTT Award Winners

XXi

2016 Gemma Bale (UK)
2017 Ben Jones (UK)

The Britton Chance Award

The Britton Chance Award was established in honor of Professor Chance’s
long-standing commitment, interest, and contributions to the science and
engineering aspects of oxygen transport to tissue and to the society. This
award was first presented in 2004 during the annual conference of ISOTT in
Bari, Italy.

Britton Chance Award Recipients

2004 Derek Brown (Switzerland)
2005 James Lee (USA)

2006 Hanzhu Jin (China/USA)

2007  Eric Mellon (USA)

2008 Jianting Wang (USA)

2009 Jessica Spires (USA)
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2011  Alexander Caicedo Dorado (Belgium)
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2013  Tharindi Hapuarachchi (UK)
2014  Anne Riemann (Germany)

2015 Wenhao Xie (China)

2016 Linda Ahnen (Switzerland)
2017 Helene Isler (Switzerland)

The Duane F. Bruley Travel Awards

The Duane F. Bruley Travel Awards were established in 2003 and first pre-
sented by ISOTT at the 2004 annual conference in Bari, Italy. This award was
created to provide travel funds for student researchers in all aspects of oxygen
transport to tissue. The awards signify Dr. Bruley’s interest in encouraging
and supporting young researchers to maintain the image and quality of
research associated with the society. As a cofounder of ISOTT in 1973, Dr.
Bruley emphasizes cross-disciplinary research among basic scientists, engi-
neers, medical scientists, and clinicians. His pioneering work constructing
mathematical models for oxygen and other anabolite/metabolite transport in
the microcirculation, employing computer solutions, was the first to consider
system nonlinearities and time dependence, including multidimensional dif-
fusion, convection, and reaction kinetics. It is hoped that receiving the Duane
F. Bruley Travel Award will inspire students to excel in their research and will
assist in securing future leadership for ISOTT.
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Kovach Lecture

The Kovach Lecture is presented periodically to honor a career dedicated to
oxygenation research. Arisztid Kovach was a world-renowned cardiovascular
physiologist and one of the early leaders of ISOTT. This lecture is dedicated
to his remarkable scientific and teaching career.

Kovach Lecture Recipients

2011  John Severinghaus
2012 Peter Vaupel
2014  Edwin Nemoto



PartI Brain Oxygenation and Function

Cerebral Angioplasticity: The Anatomical Contribution
to Ensuring Appropriate Oxygen Transport to Brain............ 3
Joseph C. LaManna

Changes in Cytochrome-C-Oxidase Account for Changes

in Attenuation of Near-Infrared Light in the Healthy

Infant Brain.........coiiiiiiiiiiiiiiiiiiernrneeenesacenes 7
M. F. Siddiqui, S. Lloyd-Fox, P. Kaynezhad, I. Tachtsidis,

M. H. Johnson, and C. E. Elwell

Hyperspectral Imaging of the Hemodynamic and Metabolic

States of the Exposed Cortex: Investigating a Commercial

Snapshot Solution ..........coiiiiiiiiiiiiiiiiiiiiiienenn, 13
Luca Giannoni, Frédéric Lange, Andrew L. Davies, Alisha Dua,

Britta Gustavson, Kenneth J. Smith, and Ilias Tachtsidis

Impact of Aging on Metabolic Changes in the Ketotic Rat Brain:
Glucose, Oxidative and 4-HNE Metabolism.................... 21
Yifan Zhang, Kui Xu, Teresa Kerwin, Joseph C. LaManna,

and Michelle Puchowicz

Increases in Microvascular Perfusion and Tissue Oxygenation

via Vasodilatation After Anodal Transcranial Direct Current
Stimulation in the Healthy and Traumatized Mouse Brain ....... 27
O. A. Bragina, D. A. Lara, E. M. Nemoto, C. W. Shuttleworth,

0. V. Semyachkina-Glushkovskaya, and D. E. Bragin

Fluctuations of Nutrition-Associated Markers After

Decompressive Hemicraniectomy in Middle Cerebral

Artery Occlusion Patients ...........coiiiiiiiiiiiiiieinenns 33
Nobuo Kutsuna, Kotaro Makita, Kosei Goto, Koki Hirayama,

Goro Kido, and Yukihide Kagawa

XXV



XXVi

Resuscitation Fluid with Drag Reducing Polymer Enhances
Cerebral Microcirculation and Tissue Oxygenation After

Traumatic Brain Injury Complicated by Hemorrhagic Shock ...

D. E. Bragin, D. A. Lara, O. A. Bragina, M. V. Kameneva,
and E. M. Nemoto

Comparison of Quantitative and Qualitative Oxygen Extraction

Fraction (OEF) in Acute Stroke Patients with Large

Vessel Occlusion .......cvieiietineeneeneeeaceneeneeanenns

Edwin Nemoto, Ridwan Lin, Ken Uchino, Julia Billigen,
Nicholas Bircher, Syed Zaidi, Vivek Reddy, Mouhammad Jumma,

Hiroto Kuwabara, Donald Sashin, Fernando Boada, Yue-Fang Chang,

Nirav Vora, Maxim Hammer, Tudor Jovin, Lori Massaro,
Tongsheng Zhang, Keisuke Matsumoto, and H. Yonas

Relation Between Asymmetry of Prefrontal Activity
and Autonomic Nervous System in Post-stroke Patients

with a Disorder of Consciousness .........cccoeeeeeneeeennnns

M. Moriya and K. Sakatani

Cerebral Hemodynamics After Transcranial Direct Current
Stimulation (tDCS) in Patients with Consequences

of Traumatic BrainInjury..............ooiiiiiiiiiiiinnen

Alexey O. Trofimov, George Kalentiev, Michael Karelsky,
Cristina Ksenofontova, Alevtina Ruzavina, Michail Yuriev,
and Denis E. Bragin

Differences in Tissue Oxygenation, Perfusion and Optical

Properties in Brain Areas Affected by Stroke: A Time-Resolved
NIRS Study «vvviiiiiiiiiiiiiiiiiiiiieiiieenneeenneens

Y. Sato, Y. Komuro, L. Lin, Z. Tang, L. Hu, S. Kadowaki, Y.
Ugawa, Y. Yamada, and K. Sakatani

Changes of Doublecortin-Immunoreactive Cells from the Acute

Phase to Chronic Phase After Transient Global Brain

Ischemia in Rat Cingulate Cortex............ccooeviiiiennnn.

Kosei Goto, Nobuo Kutsuna, Akiko Yamashita, Hideki Oshima,
Takeshi Suma, and Atsuo Yoshino

Post-resuscitation Arterial Blood Pressure on Survival
and Change of Capillary Density Following Cardiac Arrest

and Resuscitationin Rats............ccciiiiiiiiineiennnnns

Kui Xu, Michelle A. Puchowicz, and Joseph C. LaManna

Monitoring of Brain Oxygenation During and After

Cardiopulmonary Resuscitation: A Prospective Porcine Study. ..

Yasuyuki Kakihana, Chinatsu Kamikokuryo, Hiroaki Furubeppu,
Yutaro Madokoro, Takahiro Futatsuki, Shotaro Miyamoto,
Hiroyuki Haraura, Kousaku Hatanaka, Tomohiro Eguchi,

Yasuo Saitoh, Naoki Miura, Hiroaki Suzuki, Yukio Ueda,
Tomotsugu Yasuda, and Takashi Ito

Contents

45

53

63

69



Contents

XXVii
Part II NIRS Oxygenation Measurements

Effects of Aerobic Cycling Training on O, Dynamics in Several

Leg Muscles in Early Post-myocardial Infarction............... 91
Shun Takagi, Ryotaro Kime, Norio Murase, Masatsugu Niwayama,

Takuya Osada, and Toshihito Katsumura

Evaluation of Functional Hyperemia Using NIRgs Without

the Influence of Fat Layer Thickness ................coovuen. 97
Tasuki Endo, Ryotaro Kime, Sayuri Fuse, Tsubasa Watanabe,

Norio Murase, Yuko Kurosawa, and Takafumi Hamaoka

Changes in Spinal Muscle Oxygenation and Perfusion

During the Biering-Sgrensen Test: Preliminary Results

of a Study Employing NIRS-Based Muscle Oximetry............ 103
Andrea Vrana, Felix Scholkmann, Brigitte Wirth, Martin Flueck,

and Barry Kim Humphreys

Near Infrared Spectroscopy (NIRS) Observation

of Vastus Lateralis (Muscle) and Prefrontal Cortex (Brain)

Tissue Oxygenation During Synchronised Swimming

Routines in Elite Athletes...........ccoiiiiiiiiiiiiiienen.. 111
B. Jones and C. E. Cooper

Impact of Changes in Systemic Physiology on fNIRS/NIRS

Signals: Analysis Based on Oblique Subspace Projections
Decomposition. . ....coveiiiiiiiiiiieiriiietistttettsasenns 119
Nassim Nasseri, Alexander Caicedo, Felix Scholkmann,

Hamoon Zohdi, and Ursula Wolf

Changes in Cerebral Oxyhaemoglobin Levels During and

After a Single 20-Minute Bout of Moderate-Intensity Cycling .... 127
Atsuhiro Tsubaki, Shinichiro Morishita, Yuta Tokunaga,

Daisuke Sato, Hiroyuki Tamaki, Yudai Yamazaki, Weixiang Qin,

and Hideaki Onishi

Changes in the Prefrontal Cortex Oxygenation Levels During

Cycling in the Supine and Upright Positions ................... 133
Haruna Ohyanagi, Atsuhiro Tsubaki, Shinichiro Morishita,

Hazuki Obata, Weixiang Qin, and Hideaki Onishi

Trail Making Test Induces Prefrontal Cortex Activation

as Revealed by a cw Wearable-Wireless fNIRS/DOT Imager...... 139
Stefania Lancia, Jongkwan Choi, Jiyeong Baek,

Silvia Mammarella, Denise Bianco, Valentina Quaresima,

and Marco Ferrari

Prediction of MMSE Score Using Time-Resolved Near-Infrared
SPECLIOSCOPY « ot vt vttt ieit i eieeenenseeenensncasenancnns 145
Katsunori Oyama, Lizhen Hu, and Kaoru Sakatani



XXViii

Broadband NIRS Cerebral Cytochrome-C-Oxidase Response

to Anoxia Before and After Hypoxic-Ischaemic Injury

INPiglets. . ..oviitiiiiiiiii ittt iiettcntersesacnsenns
Gemma Bale, Ajay Rajaram, Matthew Kewin, Laura Morrison,

Alan Bainbridge, Mamadou Diop, Keith St Lawrence,

and Ilias Tachtsidis

Synchronized Oscillations of Arterial Oxygen Saturation,
Cerebral Tissue Oxygenation and Heart Rate in Preterm
Neonates: Investigation of Long-Term Measurements

with Multiple Einstein’s Cross Wavelet Analysis................
Felix Scholkmann, Graciela Velasco Herrera, Tanja Karen,

Helene Isler, Daniel Ostojic, Victor Manuel Velasco Herrera,

Ursula Wolf, and Martin Wolf

Part III Tumor Oxygenation and Metabolism

Multispectral Near-Infrared Optical Tomography

for Cancer Hypoxia Studyin Mice ............oovvviiiinnnn..
A. Kalyanov, C. Germanier, L. Ahnen, J. Jiang, S. Lindner,

A. Di Costanzo Mata, S. Sdnchez Majos, M. Rudin, and M. Wolf

Hypoxia-/HIF-1a-Driven Factors of the Tumor Microenvironment
Impeding Antitumor Immune Responses and Promoting
Malignant Progression . .......ooeveeiieeeeerecnoescesosases
Peter Vaupel and Gabriele Multhoff

Differential Expression of PGCla in Intratumor

Redox Subpopulations of Breast Cancer ......................
Zhenwu Lin, He N. Xu, Yunhua Wang, Joanna Floros,

and Lin Z. Li

Accounting for Two Forms of Hypoxia for Predicting Tumour
Control Probability in Radiotherapy: An In Silico Study.........
Emely Lindblom, Iuliana Toma-Dasu, and Alexandru Dasu

Impact of Temporal Heterogeneity of Acute Hypoxia
on the Radiation Response of Experimental Tumors ............
Lina Xu, Peter Vaupel, Bjoern H. Menze, and Kuangyu Shi

Mathematical Description of Changes in Tumour Oxygenation
from Repeated Functional Imaging. ...................c0vutn.
Marta Lazzeroni, Hatice Bunea, Anca L. Grosu, Dimos Baltas,

Tuliana Toma-Dasu, and Alexandru Dasu

An In Vitro Model for Determining Tumor Cell Migration

Under Metabolic Gradients...........cooiiiiiiiiiiienenenn.
Yusuke Tsuruno, Kaima Okubo, Takahiro Fujiwara,

Yoshihisa Yamaoka, and Eiji Takahashi

151

157

165

171

177

183

189

195

201

Contents



Contents

Expression of MicroRNAs in Fibroblasts and Macrophages

Is Regulated by Hypoxia-Induced Extracellular Acidosis .......

A. Riemann, S. Reime, P. Wollny, C. Sangerhausen, M. Gekle,
and O. Thews

Influence of Extracellular Acidosis on Matrix Protein

Homeostasis in Tumour Cells and Fibroblasts.................

M.-C. Schulz, L. Wagenbrett, G. Schwerdt, and M. Gekle
Part IV  Cell Metabolism, Tissue Oxygenation and Treatment
Novel Redox Active Tyrosine Mutations Enhance

the Regeneration of Functional Oxyhemoglobin
from Methemoglobin: Implications for Design

of Blood Substitutes .......c.ctiiiiieinniienneeeenoeeennns

G. G. A. Silkstone, M. Simons, B. S. Rajagopal, T. Shaik,
B. J. Reeder, and C. E. Cooper

Septic-Induced microRNA Expression Modulations Are Linked
to Angiogenesis, Vasomotion, and Hypoxia-Induced Processes . . .

Birte Schmidt, Claudia Roessler, and Julia Schumann

Guidance to Transfer ‘Bench-Ready’ Medical Technology
into Usual Clinical Practice: Case Study — Sensors

and Spectrometer Used in EPR Oximetry ....................

Ann Barry Flood, Victoria A. Wood, Wilson Schreiber,
Benjamin B. Williams, Bernard Gallez, and Harold M. Swartz

Regulation of Oxygen Tension in the Mammalian

Retina During Systemic Hyperoxia Is Species Dependent .. .....

Stephen J. Cringle and Dao-Yi Yu

Intravital Observation of Microvascular Remodeling

During Chronic Exposure to Hypoxia in Mice.................

Hiroki Nakamura, Masahiro Shibata, and Nobuo Watanabe

Analysis of Aortic Remodeling and Stiffness in Patients

with Obstructive Sleep Apnea Syndrome: Preliminary Results. . .

S. Cicco, G. Castellana, L. Marra, S. Dragonieri, P. Carratu,
G. Ranieri, O. Resta, and A. Vacca

Does Vascular Endothelial Cell or Smooth Muscle Affect
the Decrease in Oxygen Consumption of Arteriolar Wall

During Vasodilation? ...........cciiiiiiiiiiiiiiinnrennns

Masahiro Shibata, Tomohiro Komine, Yuki Maeda,
and Hiroki Nakamura

Hyperbaric Oxygen Therapy in Necrotizing Soft

Tissue Infections: A Retrospective Study ................. ...

Tina Steiner, Annett Seiffart, Julia Schumann, and Michael Bucher

XXiX

207

213

221

227

233

241

245

251

257



XXX

Dynamic Exercise Elicits Dissociated Changes Between Tissue
Oxygenation and Cerebral Blood Flow in the Prefrontal Cortex:

A Study Using NIRSand PET............coiiiiiiiiiiennnnn.

Mikio Hiura, Tadashi Nariai, Katsumi Takahashi, Akitaka Muta,
Muneyuki Sakata, Kenji Ishibashi, Jun Toyohara, Kei Wagatsuma,
Tetsuro Tago, Kenji Ishii, and Taketoshi Maehara

Mucine-1 Is Related to Cell-Mediated Immunoexpression
and Blood Pressure in Pulmonary Artery in Pulmonary Arterial

Hypertension (PAH): Preliminary Results.....................

S. Cicco, P. Leone, V. Racanelli, and A. Vacca

The Mitochondrial Na*/Ca** Exchanger is Necessary

but Not Sufficient for Ca** Homeostasis and Viability ...........

Timon Cheng-Yi Liu, Xiao-Ming Tang, Rui Duan, Lei Ma, Ling
Zhu, and Quan-Guang Zhang

Hemoglobin Dynamics in the Skeletal Muscle of Patients

with Malignant Hematopoietic Disease. . ...........ccoveuvnnn.

Tatsushi Wakasugi, Shinichiro Morishita, Katsuji
Kaida, Yusuke Itani, Norihiko Kodama, Kazuhiro Ikegame,
Hiroyasu Ogawa, and Kazuhisa Domen

Fatigue, Muscle Oxygen Consumption and Blood Flow
to the Skeletal Muscle After Allogeneic Hematopoietic

Stem Cell Transplantation ..........ccooiiiiiiiirernnenrnenes

Shinichiro Morishita, Tatsushi Wakasugi, Katsuji Kaida,
Yusuke Itani, Kazuhiro Ikegame, Hiroyasu Ogawa,
and Kazuhisa Domen

PartV Methodology of O, Measurements

Reliability of Wearable Two Channel CW-NIRS

in Measurements of Brain Function ................. ..ot

Y. Komuro, Y. Sato, L. Lin, Z. Tang, L. Hu, and K. Sakatani

Investigation of Confounding Factors in Measuring Tissue

Saturation with NIRS Spatially Resolved Spectroscopy..........

7. Kovacsova, G. Bale, S. Mitra, 1. de Roever, J. Meek,
N. Robertson, and I. Tachtsidis

Discrimination of Complex Activation Patterns in Near Infrared

Optical Tomography with Artificial Neural Networks ...........

Jingjing Jiang, Linda Ahnen, Scott Lindner,
Aldo Di Costanzo Mata, Alexander Kalyanov,
Felix Scholkmann, Martin Wolf, and Salvador Sanchez Majos

ABroAD: A Machine Learning Based Approach to Detect

Broadband NIRSArtefacts ......ccveeiiiiiiiineienneeennnnns

Joshua Russell-Buckland, Gemma Bale, Isabel de Roever,
and Ilias Tachtsidis

Contents



Contents

Absolute Values of Optical Properties (., pt's, it and DPF)
of Human Head Tissue: Dependence on Head Region

and Individual . ........ .00ttt iiiineerennecennas

Felix Scholkmann, Hamoon Zohdi, Nassim Nasseri,
and Ursula Wolf

Long-Term Changes in Optical Properties (u,, 1¢', tteir and DPF)
of Human Head Tissue During Functional Neuroimaging

Experiments. .......cociuiieiiieenrernesocnsasscsnsnsoannns

Hamoon Zohdi, Felix Scholkmann, Nassim Nasseri,
and Ursula Wolf

A Fibreless Multiwavelength NIRS System for Imaging
Localised Changes in Cerebral Oxidised Cytochrome

COXIAASE. « o vtieiineeneeeereneeneeoaeesacaacensensannas

D. Highton, D. Chitnis, S. Brigadoi, P. Phan, I. Tachtsidis,
R. Cooper, N. Everdell, J. Hebden, M. Smith, and C. E. Elwell

Use of a Turn Coil and Channel Above a GMR-SV Device
to Observe and Measure the Properties of Deoxidized

Red Blood Cells Coupled to Magnetic Beads..................

Jong-Gu Choi, Su-Hee Kim, and Sang-Suk Lee

Long-Term In Vivo Oxygen Sensors for Peripheral Artery

Disease Monitoring .. ...ocovveveeerereenecnressesnsnsennans

Scott P. Nichols, Mary K. Balaconis, Rebecca M. Gant,
KitY. Au-Yeung, and Natalie A. Wisniewski

A New Method Based on Virtual Fluence Detectors
and Software Toolbox for Handheld Spectral

Optoacoustic Tomography ........ccciviiiiiieiineneeneenns

Jingjing Jiang, Alexander Kalyanov, Linda Ahnen, Scott Lindner,
Aldo Di Costanzo Mata, Martin Wolf, and Salvador Sanchez Majos

Computerized Video-Capillaroscopy Alteration Related

to Diabetes Mellitus and Its Complications ....................

Giuseppe Lisco, Giuseppe Cicco, Angelo Cignarelli, Gabriella
Garruti, Luigi Laviola, and Francesco Giorgino

Contrast Ratio Quantification During Visualization

of Microvasculature .........ccoiiieiiiineeenneeeenneeennnens

G. Saiko and A. Douplik

In Vitro Comparisons of Near-Infrared Spectroscopy Oximeters:
Impact of Slow Changes in Scattering of Liquid Phantoms. ......

Daniel Ostojic, Stefan Kleiser, Nassim Nasseri, Helene Isler,
Bjgrn Andresen, Heidrun Wabnitz, Tanja Karen, Felix Scholkmann,
and Martin Wolf

XXXI



XXXii

Liquid Blood Phantoms to Validate NIRS Oximeters:

Yeast Versus Nitrogen for Deoxygenation......................
Helene Isler, Stefan Kleiser, Daniel Ostojic, Felix Scholkmann,

Tanja Karen, and Martin Wolf

Visualization of Methemoglobin Distribution in Tissues:
Phantom Validation. . ...........cooiiiiiiiiiiiiiiiiiinennn.
G. Saiko, X. Zheng, A. Betlen, and A. Douplik

Part VI  Special Topics

Polyunsaturated Fatty Acids Induce ROS Synthesis

in Microvascular Endothelial Cells.................ccvvin.s.
Simon Trommer, Anja Leimert, Michael Bucher,

and Julia Schumann

Effect of Chain Unsaturation and Temperature on Oxygen
Diffusion Through Lipid Membranes from Simulations .........
Oriana De Vos, Tanja Van Hecke, and An Ghysels

Reduced Oxygen Permeability upon Protein Incorporation
Within Phospholipid Bilayers ............c.coiiiiiiiiiiiian,
Rachel J. Dotson and Sally C. Pias

Sanal-Cell Cycle and Primo Vascular System: Regeneration
viaSanals. ... ... it i i it i e
Kyung A. Kang, Oleg Pustovyy, Ludmila Globa, Iryna Sorokulova,
and Vitaly Vodyanoy

Role of CXCR4 Antagonist in Megakaryocyte Reinstatement

with Increased Sinusoidal Vessel Density .............co0vvenn.
Ji Yoon Lee, A-Reum Han, Hee-sun Hwang, Donghyun Curt Kim,
Woo-Sung Min, and Hee-Je Kim

Solid-Phase Extraction with Packed-Fiber is a Biological
Sample Preparation Tool for Neuro-Active Molecule Detection ...
Lei Ma, Xiaoyan Shen, and Xuejun Kang

Salivary Alpha-Amylase and Behavior Reaction in Acute
Stress and the Impact of Tridimensional Personality ............
Lei Ma, Jing Wan, and Xiaoyan Shen

Correction to: Oxygen Transport to Tissue XL .................

The original version of this book was revised. The correction is available at
https://doi.org/10.1007/978-3-319-91287-5_70

423

Contents


https://doi.org/10.1007/978-3-319-91287-5_Index

Part |

Brain Oxygenation and Function



