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Abstract

The cooperative medical projects between Nagasaki University and countries of the

former USSR have had being performed in mainly two regions: Chernobyl and

Semipalatinsk since 1990 and 1995, respectively. The 21s t Center of Excellence (COE)

program of "International Consortium for Medical Care of Hibakusha and Radiation Life

Science" recently established in Nagasaki University can now serve our knowledge and

experience much more directly. Its activity can be further extended to the

radiocontaminated areas around the world, and based on the lessons of the past, it can

indeed contribute to the future planning of the Network of Excellence (NOE) for

Radiation Education Program as well as Radiation Emergency Medical Preparedness and

Assistance under the auspices of the WHO-REMPAN.

Within the frame of International Consortium of Radiation Research, a

molecular epidemiology of thyroid diseases are now conducted in our departments in

addition to international medical assistance. The clue of radiation-associated thyroid

carcinogenesis may give us a new concept on experimental and epidemiological

approaches to low dose radiation effects on human health, including those of internal

radiation exposure. Concerning the role and responsibility of our work to the public, to

avoid unnecessary radiophobia and to correctly understand radiation hazard and safety,

we must build a bridge between basic research and widely open public education.

Therefore, it is of high necessity to continuously work on clarification of the effects of

ionizing radiation on human beings worldwide and to contribute the development of

general guideline of radiation safety and radiation hazard, and to strive for the creation of

substantiated radiation protection programs.

Introduction

Immediate acute manifestation of the atomic bomb diseases are well described in

Hiroshima and Nagasaki victims and categorized into three entities; burns, external

injuries and severe radiation-induced injuries. Late effects of the atomic bombings and

those of emergency radiation medicine have been carefully analyzed and the risk of late-

onset malignancies has been demonstrated in various organs (I). Such a tremendous

amount of data (knowledge and experience) has been very useful for the treatment of
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radiation victims of Chernobyl and Semipalatinsk. However, the type and dose rate of

radiation exposure are completely different between Nagasaki, Chernobyl and

Semipalatinsk. Therefore, molecular epidemiology investigations are essentially needed

to be established in the field of Radiation Life Sciences to clarify the real carcinogenic

effect of ionizing radiation on various cells, tissues and organs (2). Such studies will

undoubtedly contribute to establishment of correct diagnosis and appropriate therapy for

radiation-associated diseases in humans in future.

During the past ten years, the counterparts of advanced medical institutes in the

former USSR made mutual agreements for the exchange in the area of medical science

and of specialists with our university. We have also been inviting visiting professors,

medical researchers, and postgraduate students from these establishments every year to

the Atomic Bomb Disease Institute at Nagasaki University School of Medicine. Such

international cooperation at the level of doctors/scientists is expected to contribute on the

radiation education program to the public.

Medical Cooperative Projects from Nagasaki to Chernobyl

An overwhelming amount of various radionuclides has been released to the

environment after the Chernobyl nuclear plant accident, which happened on April 26,

1986 in Ukraine. From Japan, different lines of medical assistance had been engaged, but

specific medical aid based on a scientific approach was not started until 1991. One of the

most comprehensive projects has been the Chernobyl Sasakawa Medical Cooperation

Project. Direct linkages between Japan and Chernobyl ware established following the

donation of modern equipment and various consumables from Sasakawa Memorial

Health Foundation to the three affected countries making it possible to standardize our

protocols of health screening that remained in effect even after USSR collapse. The first

5-year project launched in May 1991 had been completed in 1996 resulting in data

collection on more than 120,000 children (3). Characteristic achievements of this project

were the followings. Children at the highest risk to radiation health effects were identified

(age at the time of accident from 0 to 10 year-old), and the screening mainly focused on

elucidation of possible late effects of radiation was performed using common procedures

of thyroid examination, hematological tests and whole body Cs-137 measurement in all
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the inhabitants to determine the current radiocontaminated levels and to relieve their

anxiety.
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Figure 1. Incidence of Thyroid Cancers in Belarus
after the Chernobyl Accident

Results of this large-scale screening demonstrated that nearly 3% of examined

children had thyroid abnormalities other than goiter, for which we could perform an

echo-guided fine needle aspiration biopsy and cytological diagnosis. Importantly among

thyroid nodules exceeding 0.5 cm in size with abnormal echo findings, there were

about 7% of malignancies suggestive of high incidence of thyroid cancer, especially

papillary adenocarcinomas in children of Chernobyl areas. Further investigations

revealed that more than 30% of such patients had local or distant metastases. According

to the reports from Belarus, there has been specific timeline trends of operated thyroid

cancers (i.e. thyroid cancer morbidity) sub-classified into three categories, (i) childhood

(patients less than 15 year-old), (ii) adolescent (age 15 to 18 year-old), and (iii) young

adult (19 to 30 year-old) cases. Figure 1 clearly demonstrates a rapid increase and

declination of the incidence of childhood thyroid cancer in Belarus but the peak is now

shifting from adolescence to young adults, indicative of high risk of thyroid cancer in

individuals whose age at the time of accident did not exceed 15 year-old. It is very
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difficult to accurately evaluate radiation dose on the thyroid from ingested short-lived

radioactive iodines, and several attempts employing different approaches were

undertaken just after the accident within the framework of international cooperation.

Recently, the joint international project involving a case-control study has been

completed establishing a positive relationship between childhood thyroid cancer risk and

thyroid radiation dose (Figure 2).
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Figure 2. Risk of Childhood Thyroid Cancer around Chernobyl

Previously, we had also compared two groups of individuals born in the

Chernobyl areas before and after the accidents and found that only in those children who

had been born before the accident, especially whose age at the time of accident was 0 to 3

year-old, there has been high incidence of thyroid cancers (4). Thus, firstly the radio-

sensitivity of neonates, infants and secondly a conclusion on the high probability of

casual association between dramatic increase of childhood thyroid cancer and short-lived

radionucletids (radiation fallout) from Chernobyl has been drawn.

Radiation doses due to direct residential external exposure after the accident were

low and therefore there has been no evidence of childhood leukemia rate to increase.

However, acute internal exposure might be high in children because of extensive

incorporation of the fallout-derived short-lived radioactive nuclides into their thyroids
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through air and/or food chains. Also, chronic low dose rate exposure from the

radiocontaminated soil and environment could not be neglected.

From May 1997 to April 2001, the second Chernobyl Sasakawa projects have

been conducted in Belarus and Russia (5). Simultaneously, together with other

international bodies such as EU, WHO and NCI, we have been participating in the

international cooperative program of the Chernobyl Thyroid Tissue Bank project

(http//www.chernobyltissuebank.com/). Nowadays, using this Chernobyl Tissue Bank,

results of several studies have been published among which the genetic analysis of BRAF

mutation revealed its low frequency in childhood papillary thyroid cancers compared to

adult cases (6). In contrast, ret/PTC rearrangement rate is much more higher in childhood

cases but this genetic alteration is not restricted to radiation-induced thyroid cancers and

occurs in sporadic cancers as well. So far, there are no specific molecular genetic markers

of radiation-induced or associated thyroid cancers despite of extensive efforts of a

number of laboratories (7). Strongly desired is a follow-up study of the high-risk group of

individuals who have already been diagnosed for thyroid diseases, especially nodules,

and still live in the radiocontaminated areas around Chernobyl. Such long-term follow-up

project along with well-designed epidemiological studies can contribute to the radiation

education programs to the public as well as to improve welfare and direct medical care in

the target population. Concerning the radiophobia, around Chernobyl, the mental and

psychological care is essentially needed for the people who not only experienced the

accident themselves but also for those still residing the radio-contaminated areas (8).

Conclusions

We are all "Hibakushsas", which means that during our life we are suffering not

only from radiation but also from various kinds of environmental factors from the very

birth. Understanding the impact of the environment on mental and physical health of a

man gives us a chance to elucidate the importance of a cross-talk between the human

body and multitude of environmental traits at the different levels and duration of

exposure. In fact, radiation exposure problem is not a standalone entity in a line of other

environmental factors although it is often regarded in the nuclear weapon, peace

threatening and industrial context. Beside of health problems, socio-political aspects
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should be always taken into consideration, such as e.g. complicated compensation issues,

when radiation effects on human health are being discussed. Clearly, these problems

cannot expected to be solved at once and therefore we should continue our efforts from

Nagasaki to contribute to International Hibakusha Medical Care through the international

networks and education of young physicians and students, especially from the former

USSR, to work together in serried ranks and adhering to the policy of global medical care

standardization and universal radiation life sciences with wider perspectives. There may

be a selection of opportunities from Nagasaki as shown in Table 1 to communicate within

a frame of a proposed to be establishment of Network of Excellence (NOE). To overcome

burden of limited epiphenomenal observations, such as uncertainty of radiation dose

evaluation, we need to develop new methods that allow monitoring and determination of

cause and effect relationship including molecular signature of radiation-

induced/associated diseases. The transparency of research and understandability of

research information to the public may improve radiation education programs

performance and surmount obstacles of science scantiness and obscurity.

Table 1. Network of Excellence (NOE) on
Education and Research for Radiation and

Human Health from Nagasaki, Japan

1. International Consortium for Radiation Life Science
Research including Molecular Cancer Epidemiology
(http://www.nagasaM-u.acj p/index_en.html)

2. Standardized Approaches and Common Protocol of
Emergency Radiation Medicine within the WHQ-
REMPAN Framework
(http://www.who.int/ionizing_radiation/a_e/rempan/eii/)

. 3e NOE for Training and Education in Radiation
Medicine in cooperation with NGOs, such as NASHIM
(http://www.nashiin.org/)
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