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Radiation Research Trends by Young Scientists and the Future Tasks 28 

in Northern Japan: Report on “The 10th Educational Symposium on 29 

Radiation and Health (ESRAH) by Young Scientists in 2023” 30 

Purpose: Since 2014, an educational activity on radiation and health in northern 31 

Japan has been carried out by young scientists, the so-called “Educational 32 

Symposium on Radiation and Health (ESRAH)”. Close cooperation has been 33 

continued in preparing for any possible emergency response to radiation 34 

accidents because several facilities, e.g., the Tomari Nuclear Power Plant in 35 

Hokkaido and the Low-Level Radioactive Waste Disposal Facility in Aomori 36 

prefecture. The ESRAH meeting has provided informational exchange and 37 

discussion forum on a broad range of subjects in various. In 2023, the 10th 38 

Memorial ESRAH meeting took place to boost scientific understanding and 39 

multidisciplinary collaborations for young scientists. Herein, we report on the 40 

ESRAH2023 symposium and analyze the research categories of young scientists 41 

from the past 10-year presentations. 42 

Conclusions: To date, the ESRAH meeting has successfully provided a chance 43 

for multi-disciplinary research, which accounted for 27% of the total despite the 44 

COVID-19 pandemic. We found that the fraction of multi-disciplinary research 45 

in 2023 was the highest during 10-year ESRAH meetings. Meanwhile, amongst 46 

the research categories, physics, chemistry, and pharmacological studies were 47 

indicated to be less for young scientists. It is desired that further collaboration 48 

between physics, chemistry, and pharmacology in addition to the current fields 49 

would not only clarify radiation effects on the human body but also promote 50 

emergency medical care for radiation exposure in the future. 51 

Keywords: Educational activity, northern Japan, ESRAH, multidisciplinary 52 

research, young scientists 53 

Introduction 54 

Radiological technologies in clinics, e.g., diagnosis and therapy, have been 55 

developed taking advantage of the positive aspect of ionizing radiation (Joiner 2009). 56 

Meanwhile, ionizing radiation can induce adverse effects, such as DNA damage 57 

(Wouters 2009a), chromosome aberration (Wouters 2009b), and carcinogenesis (Trott 58 
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2009). Recent radiation risk assessment is mainly based on epidemiological data from 59 

atomic bomb survivors (Ron 1998). Meanwhile, in 2011, the accident at the Fukushima 60 

Daiichi Nuclear Power Plant (F1-NPP) following the earthquake and tsunami released 61 

large amounts of artificial radioactive isotopes (Hosoda 2013; Satou 2016). Close 62 

attention to human health after low-dose (e.g., below 200 mGy (ICRP1990)) protraction 63 

exposure has been focused (Calabrese 2011; Tang 2018; Matsuya 2024); however, the 64 

accurate mechanisms of human health after low-dose protraction exposure remain 65 

uncertain. From such a scientific background, it is urgent to clarify the relationship 66 

between radiation exposure and human health. 67 

In northern Japan, several nuclear facilities, e.g., the Tomari Nuclear Power 68 

Plant in Hokkaido (Inatsu 2019) and the Low-Level Radioactive Waste Disposal 69 

Facility in Aomori prefecture (Baba 2002; Kishimoto 2003), exist. Regarding this, close 70 

cooperation in northern Japan is required in preparation for any radiation emergency 71 

incidents. As such background, an annual meeting between Hokkaido and Hirosaki 72 

Universities has been held since 2008. After the accident at F1-NPP, this meeting was 73 

upgraded to an international meeting named Educational Symposium on Radiation and 74 

Health (ESRAH) by young scientists” in 2014 (Hosoda 2015; Nakamura 2015), aiming 75 

to be an informational exchange and discussion forum on a broad range of subjects in 76 

radiation health, such as radiation physics, chemistry, biology, measurement, protection 77 

(emergency medicine) and clinical study (diagnosis and therapy), and computational 78 

science. ESRAH is mainly organized by young researchers, including graduate students 79 

and postdoctoral researchers, successfully providing a network and radiation emergency 80 

system that can be applied worldwide. (Matsuya 2017).  81 

ESRAH in 2023 (hereafter called ESRAH2023) was the 10th memorial meeting, 82 

which provided a chance to accelerate scientific understanding of radiation effects on 83 
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the human body and multidisciplinary collaborations for radiation research by young 84 

scientists. During the 10-year ESRAH history (Hosoda 2015; Nakamura 2015; 85 

Tsujiguchi 2016; Matsuya 2017; Saga 2018; Yamashina 2021; Hasegawa 2021; Sato 86 

2021; Nakayama 2022; Hashimoto 2024), despite the coronavirus (COVID-19) 87 

pandemic since 2020 (Zoumpourlis 2020), 85 educational and invited lectures and 258 88 

studies by young researchers have been presented in the symposiums, utilizing the 89 

radiation emergency system based on the specialisms in northern Japan. Herein, we 90 

report on the ESRAH2023 symposium and analyze the research categories of young 91 

scientists from the past 10-year presentations. Throughout this report, we present the 92 

high fraction of multidisciplinary research in northern Japan and the issues of radiation 93 

research for the next-generation young scientists, which would contribute to guidance 94 

for young researchers around the world. 95 

Latest research topics based on educational lectures 96 

To deepen our understanding of radiation and human health, in 2023, five 97 

leading researchers presented the latest topics of radiation research in various fields, 98 

including radiation measurement, radiation protection, radiation emergency medicine, 99 

radiation therapy, radiation biology, and computational science. The titles and research 100 

fields of five educational lectures are summarized in Table 1. The educational lectures 101 

can be roughly classified into two research topics: (a) dose assessment and radiation 102 

protection and (b) biological effects on the human body. Figure 1 shows a schematic 103 

representation that summarizes the lessons for efficiently establishing radiation 104 

emergency system based on recent research topics. As shown in Table 1 and Fig. 1, the 105 

research topics are intertwined with each other and performed bottom-up studies 106 

coupled with biology and computational science. 107 
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Dose assessment and radiation protection 108 

Dr. Kovács presented the types of biomonitors (i.e., plants and animals) widely 109 

used to assess radioactivity and the impact of contaminated sites (Kovács 2017, 2020) 110 

by visualization methods. Dr. Kovács’s research focused on an example of exposure to 111 

toxic heavy metal content in soil and inherent naturally occurring radioactive materials 112 

(NORM), especially after industrial accidents and remediation efforts, so far (Kovács 113 

2017). From such background, the selection of appropriate biomonitors is in general not 114 

a simple task. Against this issue, Dr. Kovács proposed that the radiological 115 

characteristics of the contamination (i.e., type and quantity of isotopes) and the flora 116 

and fauna of the area including the consumption habits of the people living in the area 117 

or the vicinity of the area play key factors for a more accurate estimation of the 118 

radiation exposure. Due to the closed characteristic of cave, radon and thoron can be 119 

found with high concentration in the cave. Hence, it is important to conduct survey to 120 

measure radon and thoron level in the cave to properly minimize radiation risk received 121 

by cavers and visitors. Second, based on such measurement techniques, Dr. Kelleher 122 

reported the continuous monitoring of radiation levels in Ireland since accidents abroad 123 

might result in the contamination of the environment (Kelleher 2020). Dr. Kelleher 124 

introduced an efficient handling method for emergencies as the main priority for 125 

emergency management (Kelleher 2020, 2021), highlighting public communication as a 126 

key element of any emergency response. In addition, Dr. Kelleher concludes public 127 

health messages should be documented in an understandable and straightforward format, 128 

drawing comparisons to common radiation exposures that the general public is 129 

subjected to. Third, using a simulation approach, Dr. Tamarat showed the detailed 130 

three-dimensional anatomical dose assessment method at Institut de Radioprotection et 131 

de Sûreté Nucléaire (IRSN) and Percy Military Hospital (Tamarat 2024). As a critical 132 
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factor for testing the dose evaluation systems for nuclear and radiological emergencies, 133 

Dr. Tamarat strongly recommended long-term systemic development that spends years 134 

preparing, conducting, and evaluating exercises. 135 

Biological effects on the human body 136 

 As intertwined with dose assessment and protection, the biological impacts of 137 

radiation exposure on human health were also presented. Following the introduction of 138 

dose assessment, Dr. Tamarat presented past radiation accident cases and knowledge 139 

about the latest treatment methods. Particularly, Dr. Tamarat showed a practical 140 

example that a simulation-based dose assessment and mesenchymal stem cell (MSC) 141 

transplantation should be performed after the prediction and resection of areas that are 142 

not expected to heal at the hospital when a radiation accident occurs. (Tamarat 2012, 143 

2024). As for biological impacts after environmental exposure and biodosimetry, Dr. 144 

Autsavapromporn focused on carcinogenesis, i.e., lung cancer, in Chiang Mai 145 

(Autsavapromporn 2024), and pointed out the limitation that there is no reliable 146 

biomarker for lung cancer screening from indoor radon exposure yet. Against such 147 

issues, utilizing expertise in radiobiology (Autsavapromporn 2023), Dr. 148 

Autsavapromporn proposed telomere length (Autsavapromporn 2018), which is 149 

complex DNA-protein structures located at the end of chromosomes, in lung tissue can 150 

be a potential bio-marker of carcinogenesis in lung. Furthermore, focusing on oxidative 151 

stress and DNA repair from the viewpoints of cellular and molecular biologies, Prof. 152 

Haghdoost introduced the fundamental mechanisms of radiosensitivity (Drobin 2020) 153 

(i.e., healthy tissue radiosensitivity and tumor radioresistance) to various radiation types.  154 

Individual radiosensitivity potentially depends on gene expression in addition to ATM, 155 

identified DNA damage recognition, and repair (Godoy 2020; Hammad 2023). 156 

Meanwhile, Prof. Haghdoost showed that cancer stem cells (CSCs) can self-renew and 157 
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differentiate from the cell populations present in the tumors (Godoy 2020; Hammad 158 

2023). Therefore, Prof. Haghdoost concludes that gene- and CSC-dependent 159 

heterogeneous responses are crucial factors in the case of determining radiosensitivity. 160 

Recent research trends by young researchers 161 

Following the educational lectures, young scientists presented their 23 studies 162 

through the 1 min-oral and 2-day poster presentation. In the presentation, young 163 

scientists introduced their studies to each other and enhanced communication forums on 164 

a broad range of subjects, i.e., radiation measurement (ecology), radiation protection 165 

(emergency medicine), radiation physics, radiation biology (in vitro, in vivo), clinical 166 

study (radiotherapy), and computational science. 167 

Research categories of young scientists 168 

Based on the abstract of ESRAH2023, we classified their studies into 7 169 

categories described above. The research categories of young scientists in ESRAH2023 170 

were found to be 41.9% for measurement (ecology), 6.5% for protection (emergency 171 

medicine), 3.2% for physics, 12.9% for biology (in vitro), 3.2% for biology (in vivo), 172 

9.7% for clinical study (human data in radiotherapy), and 22.6% for computational 173 

science (see Fig. S1A in the Supplementary material). As a result, again we realized that 174 

radiation measurement, biology (in vitro), and computational science are the top 175 

research topics in ESRAH2023. Here, we reviewed all studies of young scientists over 176 

the past 10 years ESRAH (Hosoda 2015; Nakamura 2015; Tsujiguchi 2016; Matsuya 177 

2017; Saga 2018; Yamashina 2021; Hasegawa 2021; Sato 2021; Nakayama 2022; 178 

Hashimoto 2024), evaluating research trend change following the above categories. The 179 

presentations by young scientists so far are summarized in Tables S1–S10, in which the 180 

research categories are also given. Figure 2 shows the temporal change of research 181 
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categories, in which radiation measurement, biology, and computational science were 182 

major topics in the same manner as the ESRAH2023.  183 

Among the categories, biology (in vivo and in vitro) accounted for more than 184 

14.6% in the first five years from 2014 to 2018 but has been almost nonexistent in 185 

recent years. In addition, physical, chemical, and pharmacological studies were 186 

indicated to be less for young scientists. This suggests a tendency to favor applied 187 

research over fundamental research. It has been well recognized that measured absorbed 188 

dose can be utilized as a piece of input information for evaluating biological effects, and 189 

the biological effects can be at last discussed based on the series of radiation actions via 190 

atomic interactions with matter (physical stage) (Nikjoo 1991; Wouters 2009a) and 191 

radiolysis in human tissue (chemical stage) (Kreipl 2009; Plante 2017). Therefore, to 192 

precisely understand radiation effects on the human body, comprehensive research, 193 

including not only applied research but also basic research, would be required in the 194 

future. 195 

Trend of multi-disciplinary research by young scientists 196 

Based on the fraction of research categories shown in Fig. 2, we next evaluated 197 

the contents of multi-disciplinary research by young scientists. Figure 3 depicts the 198 

fraction of multi-disciplinary research from 2014 to 2023, in which studies containing at 199 

least two categories were classified as multi-disciplinary research in this report. As a 200 

results of reviewing the studies by young scientists over the past 10 years, the fraction 201 

of multi-disciplinary research tends to increase over the years. Among them, the 202 

fraction in 2023 (i.e., 34.8%) is the highest during the past ESRAH (see Fig. S1B in the 203 

Supplementary material). Despite the COVID-19 pandemic since 2020, the high level 204 

of multi-disciplinary research has been kept during the ESRAH meeting so far. This 205 

feature in northern Japan might be by virtue of the bottom-up research with biology and 206 
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computational science, which is a significant advantage. Meanwhile, the information on 207 

the expertise areas of young scientists (listed in Tables S1–S10) is not available, which 208 

is a limitation of this evaluation. However, as indicated above, the collaborations with 209 

physical, chemical, and pharmacological studies are insufficient. Needless to say, the 210 

development of radioprotective agents (Hosseinimehr 2007) is essential in preparation 211 

for any accidents. In addition, cancer-selective treatments such as boron neutron capture 212 

therapy (BNCT) and internal radiotherapy with alpha emitters (Sato 2018, 2021, 213 

Matsuya 2024) have attracted attention recently and required collaboration with 214 

pharmacological studies. Further collaborations of the existing fields with fundamental 215 

studies of physics, chemistry, and pharmacy would be therefore required for young 216 

scientists to develop radiation research and sophisticated emergency systems in the 217 

future. 218 

Summary and future tasks 219 

In 2023, the 10th Memorial ESRAH meeting took place. To date, the ESRAH 220 

meeting has successfully provided a chance for multi-disciplinary research, which 221 

accounted for 27% of the total despite the COVID-19 pandemic. Reviewing the studies 222 

by young scientists over the past 10 years, the high level of multi-disciplinary research 223 

has been kept during the ESRAH meeting so far, particularly the highest in 2023, which 224 

might be by virtue of the bottom-up research with biology and computational science. 225 

However, physics, chemistry, and pharmacological and clinical studies were indicated 226 

to be less for young scientists. Meanwhile, most studies by world-leading researchers 227 

were found to be multi-disciplinary research which intertwined with various fields. 228 

Therefore, to develop an emergency system and precisely understand the biological 229 

effects, further collaborations in the existing fields of physics, chemistry, and pharmacy 230 

would be needed for young scientists in future activities. 231 
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R.T. & Ph.D., is an assistant professor at Department of Radiation Science, Graduate 378 

School of Health Science, Hirosaki University and has a Japanese License of 379 

radiological technologist. Masahiro Hosoda, R.T., Ph.D., is a professor at Department of 380 

Radiation Science, Graduate School of Health Science, Hirosaki University, and 381 

Institute of Radiation Emergency Medicine, Hirosaki University and also has a Japanese 382 

License of radiological technologist. Yusuke Matsuya, R.T. & Ph.D., is a lecturer at 383 

Faculty of Health Sciences, Hokkaido University and has a Japanese License of 384 

radiological technologist. 385 
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 386 

Figure 1. Schematic illustration of the research topics by educational lectures. Five 387 

leading researchers presented the latest effects of radiation in various research fields, 388 

which can be categorized as dose assessment and (b) biological effects. The research 389 

topics are intertwined with each other and performed bottom-up studies coupled with 390 

biology and computational science. 391 

 392 

 393 
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  394 

 395 

Figure 2. Fraction of research categories presented by young scientists during the 396 

ESRAH 2014–2023. The total number of poster presentations by young scientists was 397 

288 since 2014. While the major categories were found to be radiation measurement, 398 

biology (in vitro, in vivo, and ex vivo), and computational science (in silico), the fraction 399 

of in vivo (including ex vivo) studies decreased after 2019. Amongst the categories, 400 

pharmacological and clinical studies were indicated to be less in research for radiation 401 

and health, so far. 402 

 403 
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 404 

Figure 3. Fraction of multi-disciplinary research by young scientists during the 405 

ESRAH 2014–2023. In the same manner as Fig. 2, the total number of presentations by 406 

young scientists was 288 since 2014. The studies containing at least the two categories 407 

were classified as multi-disciplinary research in this report, and the fractions of multi-408 

disciplinary researches were calculated. Among them, the fraction in 2023 (i.e., 34.8%) 409 

is the highest during the past ESRAH meetings. 410 
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 414 

 415 

Table 1. Educational lectures by five leading researchers and their research categories 416 

Educational lecture title Research category Lecturer Affiliation 

  

Selection of the biomonitors for the contaminated sites ・Measurement (Environment) 

・Biology (plants and animals) 

・Computational science 

T. Kovács, Ph.D. Pannonia University, Hungary 

  

Development of public health advice messaging in 

Ireland following a nuclear or radiological accident 
・Protection (Emergency 

medicine) 

・Measurement (Environment) 

K. Kelleher, Ph.D. Environmental Protection 

Agency, Ireland 

  

Local radiation injuries: extracellular vesicles 

diagnosis and treatment 
・Protection (Emergency 

medicine) 

・Radiation therapy 

・Computational science 

R. Tamarat, Ph.D. IRSN, Institut de 

radioprotection et de sûreté 

nucléaire, France 

  
Residential radon exposure in Chiang Mai, Thailand: 

A promising biomarkers for lung cancer 
・Measurement (Environment) 

・Biology  

N. Autsavapromporn, 

Ph.D. 

Chiang Mai University, 

Thailand 

  
Mechanisms of radiosensitivity and radioresistance ・Radiation therapy 

・Biology 

S. Haghdoost, Ph.D. Caen Normandy University / 

Stockholm University, Sweden 

 417 
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 420 
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