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FINAL REPORT 
For Japan-Korea Joint Research Project 

 AREA

1. Mathematics & Physics 
2. Chemistry & Material Science 
3. Biology 
4. Informatics & Mechatronics 
5. Geo-Science & Space Science 
6. Medical Science 
7. Humanities & Social Sciences 

 
1. Research Title: 
 
Technical Development to Assess Environmental Pollution and Prevention 
 
2. Term of Research: From      1/7/2008              To       30/6/2010        

 
3.  Total Budget 
 

a. Financial Support by JSPS: Total amount:       2,400         thousand yen        
 
    1st Year     900      thousand yen      2nd Year   1,200    thousand yen   
 

3rd Year     300      thousand yen    
 
    b. Other Financial Support : Total amount:          0           thousand yen       
 
4.  Project Organization   
a. Japanese Principal Researcher

Name Akio KOIZUMI 

 
Institution / 
Department 
 
Position 

 
Kyoto University /  
Department of Health and Environmental Sciences, Graduate School of 
Medicine 
Professor 

b. Korean Principal Researcher 

Name Kyungho CHOI 

 
Institution / 
Department 
 
Position 
 

 
Seoul National University /  
School of Public Health 
 
Associate Professor 
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 c. List of Japanese-side Participants (Except for Principal Researcher) 
Name Institution/Department Position 

Shunichi TAKEDA

 

 

Yoshihito 

TANIGUCHI 

 

Kouji HARADA 

 

 

Tamon NIISOE 

 

 

Toshiaki HITOMI 

 

 

 

 

 

 

Kyoto University / Department of 

Radiation Genetics, Graduate School of 

Medicine 

Kyoto University / Department of 

Radiation Genetics, Graduate School of 

Medicine 

Kyoto University / Department of Health 

and Environmental Sciences, Graduate 

School of Medicine 

Kyoto University / Department of Health 

and Environmental Sciences, Graduate 

School of Medicine 

Kyoto University / Department of Health 

and Environmental Sciences, Graduate 

School of Medicine 

 

Professor 

 

 

Associate Professor

 

 

Associate Professor

 

 

Researcher 

 

 

Assistant Professor

d. List of Korean-side Participants (Except for Principal Researcher) 
Name Institution/Department Position 

Jeongim PARK 

 

Younghee KIM 

 

Jinyoung LEE 

 

 

Chanseok MOON 

Hyeran YANG 

 

 

 

 

Korea Environment Institute / 

Environmental Health Sciences 

Seoul National University / School of 

Public Health 

Seoul National University / Department 

of Environmental Health, School of Public 

Health 

Catholic University of Busan 

Seoul Metropolitan Institute of Public 

Health and Environment 

Research Fellow

 

PhD Candidate 

 

Master Course 

Student 

 

Professor 

Researcher 
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5.  Number of Exchanges during the Final Fiscal Year* 
  a. from Japan to Korea                  *Japanese fiscal year begins April 1. 

Name Home Institution Duration Host Institution 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

For Final Fiscal Year(FY2010) 

Total:      0        persons 

For Final Fiscal Year(FY2010) 

Total:        0         man-days 

Numbers of Exchanges during the past fiscal years 

FY2008: Total       3      persons 
FY2009: Total       3      persons 

  
b. from Korea to Japan 

Name Home Institution Duration Host Institution 
Hyeran YANG 
 
 
 
 
 
 
 
 
 
 
 
 
 

Seoul 
Metropolitan 
Institute of Public 
Health and 
Environment 

2010 Apr 1 to 
2010 June 30 

Kyoto University 

For Final Fiscal Year(FY2010) 

Total:      1        persons 

For Final Fiscal Year(FY2010) 

Total:        91        man-days 

Numbers of Exchanges during the past fiscal years 

FY2008: Total      1       persons 
FY2009: Total      2       persons 
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6. Objective of Research 
The risk of chemical pollution      Reducing the risk of chemical pollution is the 

most important factor to achieve sustainable industrial development.  Above all, 

persistent organic pollutants (POPs), i.e. persistent and highly accumulative 

organic chemicals, have been increasingly introduced into industries due to their 

usability.  These substances have traveled widely through the atmosphere and 

water, and have been bio-accumulated in foods and, as a result, accumulated in the 

human body in this region.  ~30,000 chemicals are in the market, and about 600 of 

them (about 2%) are POPs. 
How EU has faced this risk?       European Union (EU) proposed REACH 

(Registration, Evaluation, and Authorization of Chemicals), a unified method to 

assess and manage the reduction of chemical pollution risk in 2006.  REACH 

requires the registration of all the chemicals that are produced or imported into EU 

in quantities greater than one ton/year.   

What’s impact on Asian companies?       If Asian companies wish to export such 

chemicals to EU, they need to demonstrate their safety.  However, many methods 

to demonstrate the safety, including computer-based chemical risk prediction 

model, are under the protection as the intellectual property belonging to European 

companies that evaluate the toxicity of chemicals. Thus, Asian companies have to 

pay large amounts of money such European companies, to comply with REACH. 

How to respond to REACH?       One of the first steps to get around this 

difficulty is to set up a unified framework for simple, sensitive, yet fast chemical 

hazard assessment techniques among Asian countries, and require EC to import 

the industrial products from Asia if their safety is ensured by the Asian equivalent 

of REACH.  To this end, we must develop our own standardized technique to 

assess chemical hazard in the environment.   

There is no data of environmental pollution for coordinated policymaking in Asian 
countries.     In Asia, to assess chemical hazard, an empirical assessment method 

such as REACH that uses accumulated data is not suitable for the control of 

chemicals for the following reasons.  In addition to very poor previous data about 

the amount of chemicals in the environment, unlike European countries, most of 

the Asian countries do not have manpower to accurately examine the amount of 

toxic substances in the environment.  Moreover, Asian governments do not 

necessarily open data indicating environmental pollution.  Therefore, to control 
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toxic chemicals, we must develop new standardized techniques that are suitable for 

Asian regions. 

Objective of this Research      The purpose of this research is to develop 

standardized methods to evaluate toxic chemicals and their impact on 

environmental pollution.  To this end, Korean and Japanese scientists need to 

share either party’s expertise.  Professor S. Takeda (ST) offers his genetic methods 

to evaluate the toxicity of chemical compounds (#1 and #2 on the next page), while 

Professor A. Koizumi (AK) offers his large collection of peripheral blood, mother’s 

milk, and food samples, which have been gathered since early 1980s in more than 

20 points in East Asian countries (#3 on the next page).  Korean experts of 

Environmental Toxicology use these materials to develop standardized methods.   

 

7. Methodology 
#1 Development of the genetically-modified medaka fish by Professor Takeda 
(Kyoto Univ.) 
   Several standardized laboratory animals have been conventionally used for 

toxicity/hazard assessment. However, these wild-type animals possess a number of 

metabolic pathways to neutralize chemical toxicity, and thus need relatively high 

concentrations of chemicals or long exposure durations for identifying the toxic 

effect.  To increase the sensitivity of the biological assays, we wish to use gene 

disrupted medaka fishes. ST firstly established a method of disrupting any given 

genes in the medaka fishes, and has generated p53-/- medaka fish. The p53-/- 
medaka fish is expected to display carcinogenesis with shorter latency periods after 

exposure to mutagenic chemicals, in comparison with wild-type fishes. 

   Associate professor Kyungho Choi (KC, Seoul National University) will receive 

the p53-/- medaka fish, and expose them to mutagenic chemicals. 

 

#2 Application of Genetic Toxicology to increase the sensitivity of detecting 
mutagenic chemical compounds by Professor Takeda (Kyoto Univ.) 
   Chemicals used industrially and commercially are required by law to be 

assessed for their genotoxic potential.  However, all currently used assays have 

major limitations and despite intense effort, there is no universal agreement on 

which tests should be employed, or how to interpret results.  ST has developed a 

new assay system using the chicken DT40 B cell line that offers a number of 
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significant advantages over current methodologies.  Our assay could provide 

enhanced sensitivity by using genetically defined and phenotypically characterized 

mutants defective in DNA repair pathways.  Furthermore, analysis of the 

mutants, using DNA repair proficient wild-type cells as a negative control, 

minimizes false negative outcomes. 

   ST found extremely efficient gene targeting in the chicken B cell lines, 

including DT40, and has the largest collection of isogenic mutants of DNA repair 

pathways derived from the DT40 cell line.  KC sent Ph.D. students (Ms. Kyunghee 

Ji and Jinyoung Lee) to get them study experiments with DT40 cells in 2007.  Ms. 

Ji as well as ST successfully developed a new method to screen genotoxic chemical 

compounds with higher sensitivity in a high throughput manner, compared with 

conventional methods (EHP, 117: 1737-44, 2009).  Under supervision of KC, Ji and 

Lee will extend this project in Seoul national University. 

 

#3 Measurement of Persistent Organic Pollutants (POPs) in food, breast milk, and 

blood samples by Professor Koizumi (Kyoto Univ.) 
   AK started collecting human samples including peripheral blood and breast 

milk in a number of places localized in Korea, China, and Japan in late 1980s. 

Moreover, AK has also collected typical food samples to monitor their 

contamination with chemical compounds. These collections are extremely useful for 

the following purposes.  By measuring the amount of chemical compounds in the 

collected human samples and foods, you can estimate the uptake of chemical 

compounds by local people in the past time when Korea and China did not 

monitored the chemical compounds of environmental water and air samples. 

Furthermore, when sensitive methods of measuring chemicals, such as POPs, are 

developed, you can estimate the uptake of such chemicals by local people by 

analyzing the amount of chemicals in their blood and breast milk samples.   

   In this collaborative project, Korean institutes will collect human samples in a 

number of areas where the pollution situation may represent the whole country, 

making use of their research experience, and considering the communities and 

cultures such as traditional eating habits of each area.  Korean institutes have 

stored the past samples in the arrangement, and send them to Kyoto University for 

the measurement.  For standardization of the sampling method, researchers from 

Kyoto University will attend every sample collection during the early phase of the 
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research.   

   Kyoto University measures the targeted chemicals contaminated in the samples 

from Korea and Japan.  The assessment of the results is discussed in a joint 

workshop. 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




