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The medical cooperative projects from Nagasaki to the former USSR have been performed in
mainly two regions: Chernobyl and Semipalatinsk since 1990 and 1995, respectively. What we
should do here in Nagasaki and also from Nagasaki will be discussed at the standpoint of
humanitarian medical aid and scientific research collaboration using different channels of
governmental and non-governmental cooperative linkages. The 21* Center of Excellence (COE)
program of «International Consortium for Medical Care of Hibakusha and Radiation Life Science»
established in Nagasaki University can serve our knowledge and experience much more directly in
relation to the radiocontaminated areas in the world, and indeed contribute to the lessons learned
from Chernobyl and also to the newly establishme of Network of Excellence (NOE) for Radiation
Emergency Medicine under the auspices of the WHO-REMPAN.

Within the frame of the International Consortium of Radiation Research, a molecular epidemiology
of thyroid diseases has now been conducted in our departments. 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 internal radiation exposure.
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MOCJIEJICTBUS ABAPUM HA YEPHOBBLIBCKOM ADC:
MEJIUIUHCKASA IOMOIIIb U HAYYHO-
HNCCIEJOBATEJIBCKHUE ITPOEKTBI OT HAI'ACAKH

Cynuuu SImacura

Kadeapa mosiexkyasipHOil MeIMUMHBI, HHCTUTYT 3200/IeBAHM aTOMHOM
0oMOapaIMPOBKH, BbICHIAA IIK0JIa OMoMeIMUMHBI yHUBepcuTeTa r. Haracakm.

CoBMecTHBIE MEIUITMHCKHE TPOECKTHI MeXXay Haracaku u pecnyOnukaMu OBIBIIETO
CCCP 6b11M cocpeIOTOUYCHBI, TIaBHBIM 00pa3oM, Ha JIByX HampaBieHHsAX: YepHOObIIe
u CemunanatuHcke, HaunHas ¢ 1990 u 1995 rogoB coorBercTBeHHO. PaboTy,
ocymiecTBisieMyto B Haracaku u ucxoasuryto u3 Haracaku, ciegyer paccMaTpuBaTh C
TOUYKH 3PEHUSI TYMAaHUTAPHON MEIUIIMHCKON MOMOIIN U HAYyYHO-UCCIIEI0BATEIbCKOTO
COTPYJAHHUYECTBA C UCIOJH30BAHUEM PA3IUUYHBIX KaHAJIOB MPABUTEIbCTBECHHBIX U
HEMPaBUTEIbCTBEHHBIX COBMECTHBIX CBA3el. 21-a nporpamma Ilentpa I[IpeBocxoacTtra
(Centre of Excellence, COE) «MexayHnaponusiit Koncopunym MeauinuHCcKoil moMomnu
Xubakymia ¥ pagualiOHHONW MEIHUIIMHBIY, pa3paboTaHHas B yHHUBepcuTeTe Haracaku,
MOJKET HEMOCPEJACTBEHHO PACIIMPUTH HAIIM 3HAHUS U OMBIT B 00JIaCTH PETHOHOB MUPA,
MOJIBEPTIINXCS PATUOAKTHBHOMY 3apakCHHIO, U3BIICYb YPOKHU U3 UepHOOBLIA, a TAKKE
MOCIYXUTh 0a30i mist HegaBHO co3nanHoi Cetu [IpeBocxonactBa (Net of Excellence,
NOE) skcTpeHHOM paauaninoHHoi MeauiuHbl moj 3rugoi BO3-PEMITAH.

B pamkax Mexaynapoanoro Koncopuyuyma paualimOHHBIX UCCIIEI0BAaHUNA HAIIIN
Kadenpsl B HACTOSIIEE BPEMS BBIOIHSAIOT PabOTy M0 MOJIEKYJISIPHOU SMTUASMHOIOTHH
3a00JIeBaHUH
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IUTOBUAHON Xele3bl. BrisiBiieHne B3auMmocBsizeld Mexnay kapuuHoreHesom DK u pannauueit
MOJXET J1aTh HaM HOBYIO KOHIIEIIIUIO SKCIEPUMEHTAIBHBIX U SMUAEMUOJIOTHUECKUX MOJIXO0JI0OB K
W3YUYEHUIO BO3JIEHCTBUM MallbIX [03 pajudaldd Ha YEJIOBEYECKUH OpraHu3M, BKIIOYas A03Y

BHYTPEHHETO 00JIy4eHH .

KurodeBsie coBa: paguanus, BO3ACHCTBUE HAa 3M0POBhe tojeii, UepHOOBUIb, METUITHHCKAS

MTOMOIIIb.

Introduction

Acute manifestations of an atomic bomb
disease are well described in Hiroshima and
Nagasaki victims and categorized into three en-
tities: burns, external injuries and severe radia-
tion-induced injuries. The late effects of the
atomic bombings as well as emergency radia-
tion medicine have been carefully analyzed and
the risk of late-onset malignancies has been
demonstrated for various organs [1]. Such a
tremendous amount of data (knowledge and
experience) has been very useful for the treat-
ment of radiation victims of Chernobyl and
Semipalatinsk. However, the type and dose rates
of radiation exposure are completely different
among Nagasaki, Chernobyl and Semipalatinsk.
Therefore, molecular epidemiology is urgently
needed to be established in the field of Radia-
tion Life Sciences to clarify the real carcino-
genic effect of ionizing radiation on various
cells, tissue and organs [2].

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: Belarusian State Medical University in
Minsk, Belarus, Gomel Medical Institute, Gomel,
Belarus, Medical Radiation Research Center of
Russian Academy of Medical Sciences, Obninsk,
Russia, and Semipalatinsk State Medical Institute,
Semipalatinsk, Kazakhstan. Recently, we have
established sister university relationships with
Institute of Radiation Medicine and Institute of
Endocrinology and Metabolism, Kiev, Ukraine.
We have also been inviting visiting professors,
medical researchers, and postgraduate stu-
dents from these establishments every year to
the Atomic Bomb Disease Institute at Na-
gasaki University School of Medicine
(http//www. med. nagasaki -u. ac j p/renew/inform
ation/information e.html). The content of this
review article is originally based on the report of
the first 21" COE international symposium in
Nagasaki University on February, 2003.

Medical Cooperative Projects from Na-
gasaki to Chernobyl

An overwhelming amount of various ra-
dionuclides was released in the environment
after the Chernobyl nuclear plant accident,
which happened on April 26, 1986 in Ukraine.

From Japan, different levels of medical assis-
tance had been involved, but specific medial
assistance based on a scientific approach
wasn't started until 1991. One of the most
comprehensive projects was the Chernobyl
Sasakawa Medical Cooperation Project. A di-
rect linkage between Japan and Chernobyl has
been established following the donation of
modern equipment and various consumables
from Sasakawa Memorial Health Foundation to
the three countries involved, which made it pos-
sible to standardize our protocol of health
screening even after the collapse of the USSR.
The first 5-year project started from May 1991
had been completed in 1996 and data has been
collected on more than 120,000 children [3].
The charactenstic points of this project were
the following: children at highest risk to ra-
diation health effects (age at the time of the
accident from 0 to 10 years old) were
identified, and the screening mainly focused
on the possible late effects of radiation was
performed using common procedures of thy-
roid and hematological examinations, and
whole body Cs-137 measurement in all the
subjects to determine the current radiocon-
taminated levels and to relieve their anxiety.
Results of this large-scale screening dem-
onstrated that nearly 3% of the children had
thyroid abnormalities other than goiter, for
which we could perform an echo-guided fine
needle aspiration biopsy and cytological diag-
nosis. Importantly, among thyroid nodules more
than 0.5 cm in size with abnormal echo findings
there were about 7% of malignant ones
suggestive of high incidence of thyroid cancer,
especially papillary adenocarcinomas in chil-
dren around Chernobyl.
The doses of residential direct external exposure
due to the accident were low and so there is no
evidence of increased rate of childhood
leukemia. However, acute internal radiation ex-
posure might be high because of fallout of
short-lived radioactive nuclides. Also, a chronic
low dose exposure from the radiocontaminated
soil and environment should not be neglected.
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From May 1997 to April 2001, the second
Chernobyl Sasakawa projects have been con-
ducted in Belarus and Russia [4]. Simultane-
ously, other international organizations such
as EU, WHO and NCI have participated in the
Chernobyl Thyroid Tissue Bank project
(http//www. chernobyltissuebank. com/). Sev-
eral scientific cooperation projects are now
on-going. We really wish to continue a fol-
low-up study of a high risk group of subjects
who have already been diagnosed for thyroid
diseases, especially nodules, and still live in the
radiocontaminated areas around Chernobyl.

This is a special occasion to make a tight
linkage between Gomel Medical University and
Nagasaki University under the mutual agree-
ment. [ really congratulate on the first issue of
the publication of the Gomel Medical Univer-
sity. The medical cooperative research projects
will be established and an exchange program of
young scientists will be planned under the aus-
pices of our sister university relationship.
Hopefully within Belarus at first Telemedicine
project will be completed to further strengthen
medical education system as well as medical
consultation capacity between Belarussian
Medical University in Minsk and Gomel Medi-
cal University.

Summary of Joint Research Results in
the former USSR

During the past three years, we succeeded
to obtain fairly good cooperative research re-
sults with the scientists and physicians from
the former USSR.

1Our joint project on Chernobyl Thyroid
Tissue Bank has been smoothly running in
Russia and Ukraine but not in Belarus. In the
light of this idea, the establishment of
Tissue Bank and/or Blood Bank is now under
negotiation with our research counterparts in
Semipalatinsk, Kazakhstan.

2The psychosocial problems in local resi-
dents around radio-contaminated areas have been
analyzed [5]. Separately, the radiosensitivity of
younger children compared to adults has been
proved, and the dramatic increase of childhood
thyroid cancer is mostly likely due to the
short-lived radionucletids (radiation fallout) from
Chemobyl [6].

3Genetic analysis of short statures in
the former USSR has indicated the specific
Prop 1 gene mutation pattern and provided a
clue of the etiology of combined pituitary
hormone deficiency syndrome [7].

40ur molecular biology study on thy-
roid carcinogenesis using samples from
Semipalatinsk indicated the necessity of re-
search on clarification of radiation-associated
signature genes in human thyroid cancers [8§].
Our preliminary data on urinary iodine meas-
urement has also been reported [9], indicating
the proper supplementation of iodine around
Semipalatinsk.

S5Low-dose radiation inducible genes
have been identififed using cultured human
thyroid cells, among of which ASNK, a gene
encoding serum-inducible kinase may be
one of the most promising [10]. We have
also investigated the characteristics of in-
tracellular signal transduction in human
thyroid cells [11—14]. Furthermore,
large-scale deletions of mitochondrial DNA
have been demonstrated to be a possible mo-
lecular marker of radiation-associated thyroid
carcinogenesis [15].

Despite the remarkable findings and re-
search activities listed above, there is a per-
sistent difficulty in obtaining the reliable
dosimetrical data from Chernobyl. Therefore,
new approaches are urgently needed to
overcome the uncertainty of radiation dose
evaluation.

Future Scope and Conclusion

Our work of recent years has been going
off swimmingly also due to the establishment
of a cooperative organization, the Nagasaki
Association for Hibakusha's Medical Care
(NASHIM) in 1992 (http://www.nashim.org/).
Combined with this NASHIM's activity, the
21* COE program of «International Consor-
tium for Medical Care of Hibakusha and Ra-
diation Life Sciences» can promote much
more scientific exchange programs and yield
more fruitful data on low-dose radiation ef-
fects on human health.

We are all «Hibakushsasy, which means
we are suffering not only from radiation but
also from various kinds of environmental fac-
tors in our life from the very beginning. Un-
derstanding 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 vari-
ous environmental factors at the different lev-
els and duration of exposure. We must con-
tinue our efforts from Nagasaki to contribute
to International Hibakusha Medical Care
through the international networks and simul-



taneously educate young physicians and stu-
dents, especially in the former USSR, to
work with us from the standpoint of
adherence to the policy of global medical
care standardization and universal radiation
life sciences with wider perspectives.

The ultimate goal of our department is
to identify the molecular signature(s) of
radiation-associated human diseases and to
develop molecular targeting gene therapy
for the malignancies.
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