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System for Prediction of Environmental Emergency Dose Information

Shigeru Moriuchi

Tokai Research Establishment, Japan Atomic Energy Research Institute
Tokai-mura, Naka-gun, Ibaraki-ken, 319-11 Japan

Abstract

According to the national research program revised by the Japan Nuclear
Safety Commission after the TMI-2 reactor accident JAERI started the develop-
ment of a computer code system for the real-time prediction of environmental
consequences following a nuclear reactor accident, and in 1985 the basic develop-
ment of the System for Prediction of Environmental Emergency Dose Information
SPEEDI was completed. The system consists of three-dimensional models of wind
field calculation (WINDOQ4), dispersion calculation (PRWDA) and internal and
external dose calculation (CIDE), and is designed to speedily predict radioactive
concentration in the air, the ground deposition and radiation doses of upto 100km
range by simulation calculation when the radioactive materials are accidentally
released from a reactor.

At Chernobyl accident the calculational domain of SPEEDI were extended
tentatively upto 2000km, and simulation calculations of the movement of radio-
active cloud were executed, and the estimation of the amounts of released

radioactivities were made using calculated results and observed data. The cal-
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culated distribution and the movement of plume well agreed with the distribution
patterns evaluated from observation data, and the estimated source term agreed

approximately with data reported from USSR and other countries.
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HiCe 0.0333 1.9%10? 4.6%10° 8.27X107 0.006 ‘
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Bone Marrow Transplantation in Japan

Tohru Masaoka

Center for Adult Diseases, Osaka
Higashinariku Nakamichi 1-3-3 Osaka, 537 Japan

Abstract

BMT in Japan was started in 1975. From 1981 japan BMT study group
was organized by the grant of ministry of health and welfare Japan. A
rapid increase of number of BMT parallel to the improvement of results
was observed in the 489 patients by the registry of this group. The major
causes of failure of BMT were interstitial pneumonitis (IP), relapse of leu-
kemia, infection, and graft versus host disease (GVHD). The incidence of
IP decreased very rapidly by fractionation of total body irradiation and anti
-cytomegalovirus (CMV) antibody negative platelet transfusion. Prophylactic
administration of anti~-CMV immunoglobulin produced also significant reduc-
tion of IP. In the double blind controled study oral administration of aci-
clovir revealed significant reduction of herpes stomatitis, followed by the
reduction of other infections including sepsis. For the decontamination of
bioclean room we have developed ozone decontamination, which revealed to
be very effective for fungus. Colony stimulating factor was found to shorten

the period of granulocytopenia. The patients with GVHD showed lower inci-

s RBRBAIR £ > & —
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dence of relapse of leukemia than those without GVHD. In the patients who
received BMT during their first remission of ALL, Long survival rate was
63%, for ANLL in the first remission, 64% and for CML in the chronic
phase, 40%. Out of the first 20 BMT patients of the center for adult dis-
eases Osaka, only three are living now, while out of the next 25 patients 22
are living disease free. Major items of modification of BMT procedures
between those two groups were cyclosporine A, colony stimulating factor,
fractionated TBI, CMV-negative platelet donar, BMT in first remission for
acute leukemia or chronic phase in CML. BMT seemed to be a very reliable
and promising treatment of leukemia with a very high possibility of com-

plete cure.

Z sz

BRI E SR FRE L, T L ORIENSRBCH T 2 AIETH S, 202 T
BB, SRBCT AU b 2 BB DB

DERTHES - TEHCERSREROB/ LN
LB LCHS o Tw b,

D

Al HARDBIL L BETREESOIR L © S B o OXREF L THI v, THIREAEERD

ATFZE BN BFEBE O L RIFSEIZ L 2 b DT hH 3,

BB DM ITIES

FIIERT I HRIIE T 5 EEBEIZI075F 20 : - 1205, ZOMBRART, fEFI%K

#&1 BMT : CASE DISTRIBUTION (1975-1985)

MALIG SOLID SCID TOTAL
ALL ANL
NL CML - MDS | v\ ipH TUMOR

1975 1 0 0 0 1 0 0 0 2
76 0 1 0 0 0 0 0 0 1
77 1 2 1 0 0 0 0 0 4
78 2 0 0 0 1 0 1 0 4
79 4 4 0 0 3 0 1 0 12
80 5 6 2 0 3 2 1 0 19
81 5 12 3 0 2 5 2 0 29
82 12 11 7 0 5 0 6 0 41
83 22 18 6 0 4 2 9 0 61
84 30 27 10 0 2 0 13 1 83
85 34 29 17 0 11 5 14 3 113
86 32 31 21 3 9 8 15 1 120

TOTAL148 141 67 3 41 22 62 5 489
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ERBENT %
BREfR S £ BTSN T2 QIR AT 2 BHBEZIIRT 2 L, RITIORT L D I5%S

ZRIOFR LEERRS
78 A ‘
mf{ —6 - Z
e W] =5 ‘ 5
i "] s ekA T 7 <4 K (60me/ke) ik
gl Pl 4 .
B 34 5
F;; L, ] 4 B XEUBE (200cGy X 6) :
N Hy
- i
1 ] W<3 X 108#H0a/ke) | T
1 @
2 FA4r7n2RY LA e
i 5 i
2 ; 5m/kg i
i 4] .
W - | :
¢ i
@ 6 :
= ;.
i *] s
:f’ 2]
5 o A
10~ :
1008 | 5
11 ;
] 2T 7 1
" & O B RO %

B Ic = N ¥4 2 60mg/ke & 2 HH#E, BEAHR200cGy & 6 [H], F11,200cGy % &5 (2
gL, HLABAFF—L b 2 5MBR T THESML v BMR L RERIL, @% 3 X10%/
kgD B EMIEE BECAET 5, GVHDO T4 20 2K ) U2 @EHAHE CR3BOT
BT 5, BEREHENTERE#ELZY, MR WD LT 5 RO M/ mi,
1,500cGyMRETD & D2 v 3, L ENX—RILFETD 5, #BEEMEREIZ4~ 5 HEZR X
0bZeh, M4BHEI YEEMLIED B,

EHBEDIEE

BRBEAEGOWRRZ A5 LR LR TEBI TH 5, BARFERIIEEERR T 2 D60% 1
AMRAFT T A2 EP . Cariniitc £ 3 3 DT H- 72, 2HLUSIRCTHIUEOER, #HH R
o, M e ERERKIG (GVHD) & k- Twv 3,
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#+2  AEBIFER (1975—1985)

Cause of Malig | Solid
ALL | ANL | CML AA CID | TOTAL
death LYMPH TUMOR 5
Relapse 21 13 8 2 2 1 0 47
GVHD 1 5 3 0 0 3 0 12
1P 18 24 9 4 2 1 1 59
Septicemia 13 2 3 0 4 0 28
Hemorrhage 3 2 0 0 1 1 0 7
Renal failure 3 1 0 0 0 0 0
Other 7 10 5 7 4 4 2 39
Unknown 1 1 1 2 1 0 0 6
Total 67 62 28 18 10 14 3 202
(Sep. 1986)
£ EMEMROER
Conditioning PRV P s %
TBI 1 [a] BR 5 21/33 64%
TBI 53 &I B ) 10/37 27%
TBI 484+ CMV (=) 4/30 13%
TBI 1A +CMV (—) 1/8 13%
100
] ACUTE+CHRONIC GVHD(n=26)
7 Wl i ! i §
’;} 4 SNlols
e -~ CHRONIC GVHD ALONE(n=12)
é 50 e _L11 ACUTE GVHD ALONE(n=38)
=5 B SR 11 N r
7R NO GVHD(N=47)
2 n x2=11.73
. P=0.008
0 2
T T T 1 ] T T 1
0 1 2 3 45 6 7 8 Survival and GVHD in Allogeneic
YEARS POST BMT (Sep. 1986) BMT for acute leukemia

BEMRRDEHELETE LD B RMG

BRI R OB HFRIZ B O0% > LA 20BLLTIMET L TE T 593, SRS G M
B 1RITITY LR3I CRT & 5 CHEEMRORBERIL64BTH o720, Tk 4~ 6
SET B L21%ART L, 3 6 M/MREML G HICMVELIAT 4 5L TFO K+ — 288 L13%
CAET LY, SO L 5 BEGRIIREE MR R O R REHRC & ANREE LR L 5V 4
ABADZOOMFDOH 5T LERL TV 5,

GVHD & =75 8hig
S, 1BPEOGVHDMC MR IRER O ATy 2 5 LRI 2IORTHR Y Th 5, B,
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BYEGVHDO R 2 A0F L IZIEFI O EF IR I b LA, mE2 AL Tv b O R T
2, FEbLor—HRARLIZ O ZORBICEL T 5, 272, Atk BEGVHDOM
Z2E5 L OTORMBHRRIZIOBTHELZ R SOTIRIINTDHY, Ebor—HE/HS
bOTREREFRZOFEIIH -T2,

FLoOE—-LOEERER
BHBHEORICANVRATANVABPYEY ERT 21207 v 7 e = O THIEORS
OO s TEERETHET L2, R4 LRT LI AR AT A v 2ABGUEIRTE 2 CBik
BN, A RAT AN ALSOBUSEORD D b i, THIMBEOBAMF 2L
I BbDEELTL S,

a0 ~FEFOEERE~DOICH

ERBAERO BRI 2 OATHEY RET 5, 2 OHMEREADIZEMET 5 H
BT, GALORFELI 2 e =—RlRA-TCSF-HUD E ZHHEBR 21T 72, fRELT
[FIRFEIA C BRERERE % HefT L 72 COFIRIE 550 b Fuig L 72 25 R5IRT & 5 12 L MERE 71000 %
253 TOHBUKBEL VB CECREPE N, BHEZOHERD IO L ZEHFRIET
M TH 5,

£ 4 Oral Aciclovir and infection

infection ACV(28) Placebo (29)
Herpes HSV 0 7
infection \A% 0 2
Total 0 9
non Sepsis 2 6
Herpes P 2 2
infection others 3 5
Total 7 13
25 HIMLBRO MR
Groups BMT NO.of days to WBC>1.000
Cases
+8.57 +
y Q. Znd ind. . 0. n=
3 = +
CSE. MTX 6 17.67%2.80 (n=22) | 16.67£5.73
HU (n =30)
Syng. / 0 -
Auto, / 8 14.88+4.36
Ist Ind. 9 25.89+7.82 24 .47+7.70
) .09+9.12
Con- Allo Cy-A 2nd Ind. 6 22.33+£7.69 &l zig; ;: g?+g 05
trol MTX 30 26.90+9.80 '(n =g2)‘
o sy / 2 14.00+7.07
Auto. / 5 23.40+6.43
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DA ENEBHAFE TR PER Ty 2 2%, BIEEHEELFTIX 2 OREIPPH -
Wb,

EHBEBTEOUMBRALRBEOEL
hiTbhbd MA BB FEOSRRERRBTIORTHEY TH D, KA

T

+

X —DRATHFITIEL6H & b 23FI DRI T NFOWBRAER LTV 2, ZOHIROMEE 1L

B 5 ERBRTEY TH Y, FEFILIENCIL~T, FMLREOmH P A LN,

6 ARG

Disease stage long survival IBMTR

1st Remission 63% 45%

ALL 2nd Remission 27% 26%
Relapse 3% 17%

1st Remission 64% 49%

ANL 2nd Remission 35% 26%
Relapse 17% 11%

CML chronlc phase 40% 46%
Accelerated 12% 23%

%7 Changes of Procedures in BMT

(1) CycloSpOrin Axese-serereererereimnaeaieniaiss Nol6
(2) CSF-HUv+verereeemrerammemimeaieeareenieenreaneas Nol8
(3) CMV (—)Platelet Donor:««---«w-svreeeeeeenns No18
(4) TBI Fractionation: s eeereeereeeeaeaasaenss No19
(5) TBI Lung 800rad:-««--r-c-rreeerreereeeanines No21
(6) Anti-CMV Immunoglobulin:-------«terrreeieneenes No22
(7) 1st Remission or Chronic Phase:-+--»-++- No21
(8) ACICIOVIT per 08w« wwr sererrmrsrreereraneanis No23
AT O6) 150
1007 ) L 198071987 6
80
60+
407 *1-200
1976.7-1984.5
20_ 1 1 L ']
0 1 1 | { | { | | 3 gz:ﬁﬁtmgﬁ]‘

1 2 3 4 5 6 7 8 (4F) (Kaplan-Meierjk)
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D O HE IR L REHROIFEI1X800~1200cGy £ VIO SRCEEHRMN I H 5 2 L PVET I N
ETOUTFCO BRI L 0, b LR REOS A ISPIEER L £ O8I 5> B E
Th b GO RS2 HA X EMBREEIT> L GVHDERD KIS & b M 72 & ks
ERC 5, BUBMBHEOAMHED 2 PBRET, 0Okd BEPEERCAN, BIR
B, % EASOWRERLT 0, BHOBARAENE, BHELEPHELEIATLS
BAVEL,

WS REE M D ERILI R

SLAAMBREREBEIHEZ G RV I LYV EETH LY, RICEI > HACIHEREEZ UL
SODEMIZIEF AR EL S, ZOMKE L THAEMRO LD LIECERTREL 200D %
RTLRIDEY Th 2, BHEOERRTIX 2 ORBRE NN OB RS R ULIEF OF
BEEDLN G, FAAEBREBECIZI000m O EREEIRIGLET H 597, I h P Hm/ DRI
TR EIES A2 LRSI LI UL 3DECIBECIR LV EE LTV 3, ET
REDIERIUEET 5 DR THLADOWEADPair < TH L ODRBAEOHMTAETH 5
P, ZOBACREROWIRREDOBRECAMBEORE I L > THREHEV ENL 50T, »i
DRI R 5 b S, & IIRGTRERIR A MPEE AT 5 Bl ML/ MK % $RECL B8 R
FTaHELAEYLELNS,

£ 8 Immunosuppression for BMT in power accidents

TBI 800-1200 cGY

TBI 300+CY60mg/kg <2

CY  60mg/kgx2

GVHD or Rejection

by insufficient immunosuppression
Treatment for burns and infection

00 DN

w1

#£ 9 Measures for power accidents

criopreservation of marrow cells
in vitro proliferation
HLA matched pairs

in power station workers

[SAINE NG S

4 criopreservation of platelets
after irradiation
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Further Studies into the Emergency Medical Care of Radiation Accidents

Isamu Nakao

Division of Radiation Health, National Institute of Radiological Sciences.
9-1, Anagawa 4-chome, Chiba-shi, 260, Japan

Abstract

The emergency medical care of radiation accidents constitute a peculier
characteristics of radiation protection including the works of the administra-
tive management,environmental radiological monitoring and health physics
around the clinical medicine.

It is thought to be an interdisciplinary medical field which is designated as
a comprehensive medicine for radiation hazard. Moreover, it will be thought
that the radiological medicine is not only the medical science which deals
with the use of radiant energy in the diagnosis and treatment of disease,but
also the art and science of maintenance of health and cure for radiation
injuries, just as the two wheels of a cart.

It should reward the needs of today.

We would like to expect that this symposium will be a clue to the theo-

retical systematization of the comprehensive medicine of radiation accidents.

st GRS A BT 5EHT
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The Emergency Planning of Foreign Countries for Radiation Accidents

Tatsuya Kinugasa

Mitsubishi Kobe Hospital
6-1-34, Wadamiyadori Hyogo-ku Kobe-shi, 652 Japan

Abstract

Each country which has nuclear facilities has its own medical planning for
radiation accidents according to its history of radiation injuries from past acci-
dents.

In the USA there are two medical systems for radiation accidents. One is in the
civilian sector and the other is in the governmental sector. Moreover, the govern-
mental sector is separated into two levels-State level and Federal level. At the
Federal level there are mainly three systems. These are IRAP, MLON and
REAC/TS. At the state level, each state, especially the states with nuclear
facilities, has a radiation team in the department of radiation health, or the
department of environmental protection. This team, in its capacity as the
management of radiation accidents, is responsible to victims and to the environ-
ment. At the civilian level, all nuclear facilities, for example electric companies
having nuclear power plants, have their own emergency plans. Furthermore, they
are four private sources of consultation in this field ; these are one university, 2

corporations and one laboratory.
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In the Federal Republic of Germany (West Germany), the government has the
main responsibility for radiation accidents. West Germany is divided into seven
areas and a regional radiation injury center is set up in each area. Almost all of
these centers are affiliated with national nuclear research centers.

In France, the emergency system for radiation accidents is a centrally
controlled program. The ICR is the main center for the study and treatment of
radiation accidents. ICR is located in Paris and consists of WHO, CEA and the
Curie Institute. ICR is not only responsible to France, but also to other European
countries dealing with radiation accidents.

Radiation emergency medicine is a very uneconomical and inefficient field. This
is due to the fact that radiation accidents rarely happen, however extensive
medical and scientific data is necessary for the diagnosis and therapy of radiation
injuries. Although these cases are rare, when medical treatments are needed in
radiation accidents, the responsibility for this is up the medical staffs, including

physicians.
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Public Exposure to Accidentally Released Radionuclides and Dose Assessment .

Kunihiko Shinohara

Power Reactor and Nuclear Fuel Development Corporation
1-9-1 Akasaka, Minatoku, Tokyo, 107 Japan

Abstract

The environmental dose assessment can be devided into two major cate-
gories that are the assessments for the normal operation of nuclear facilities
and for the emergency one. There, however, is no difference basically
between the assessment procedures. The procedure includes the quantifica-
tion of the source, the calculational method of atmospheric and ecological
transports or the measurement method of radioactivity in the environmental
samples, the estimation of the intake of radionuclides and the dosimetry.

From the experience of Chernobyl accident, the precipitation scavenging
has been recognized as the important deposition process of radionuclides
from the atmosphere to the ground and plant surfaces. We measured about
10 times higher deposition on rainy days than it on clear days in May,
1986.

The age-dependent dose assessment method is needed for the practical
assessment of the dose of general public. The age-dependent parameters

may include the organ mass, the biological half-life, the absorption and

# I - AR FESR
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translocation factors and the energy absorption fraction.
In this article, the method of environmental dose assessment is briefly de-
scribed with the emphasis on the precipitation scavenging and the age-depen-

dent dose assessment.
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The Primary Monitoring for Exposure of the People From Affected Areas
by a Major Radiation Accident,

Shinichi Suga

Department of Health Physics, Japan Atomic Energy Research Institute
Tokai-mura, Naka-gun, Ibaraki-ken, 319~11 Japan

Abstract

In the event of major radiation accident, a monitoring will be carried out for
exposure of evacuees from the affected areas, and, by the result, the individuals
who need medical checkup and body decontamination will be selected, that is
often called “screening”. A screening level of 10 rems in thyroid dose is assumed
in this paper for the convenience to application, and relationship between mea-
sured value and the screening level is discussed.

From dose of 10 rems to thyroid due to inhaled radioiodine, a surface contami-
nation level of 1072 xCi/cm is derived. The measurement can be readily carried out
by ordinary Sy-survey meters. Deposition of 0.08xCi of I in thyroid, also,
correéponds to 10 rems of thyroid dose. External measurement of the site of
thyroid will be adequately carried out by y-ray survey meters with higher sensitiv-
ity such as Nal(Tl) type instruments, which yield about 40 xR/h in net indica-
tion. A correction factor is estimated to the measured value by y-ray survey
meters for the assessment of thyroid dose to the probable isotopic composition of

radio-iodine released after an accident of light water reactors. The correction
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factor of 0.3 may be proposed for the early stage of the accident not later than 1.5

days after reactor shutdown.
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Dose Evaluation for External Exposure in Radiation Accidents

Takashi Maruyama

Division of Physics,
National Institute of Radiological Sciences,
9-1, Anagawa 4-chome, Chiba-shi, 260 Japan

Abstract

Abnormal exposures including emergency and accidental are categorized into
external exposure and internal contamination, although both of these may be
associated with external contamination. From a point of view of lifesaving in the
abnormal exposures, it is primarily important to evaluate radiation dose of
exposed persons as soon as possible. This report reviews the status of early
dosimetry in the accidental exposures and discusses the optimum methodology of
the early dose determination for external exposures in abnormal exposures.

Personal monitors generally give an indication of dose to an exposed person
only at a single part of the body. The data obtained from the personal monitors
should be interpreted with care and in the light of information about the circum-
stances of exposure. In most cases, the records of environmental monitors or the
survey with area monitors provide valuable information on the radiation fields. In
the some cases, the reconstruction of the abnormal exposure is required for the
dose evaluation by means of phantom experiments. In the case of neutron expo-

sures, activation products in the body or its components or personnel possession
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can be useful for the early dosimetry.

If the dose received by the whole body is evaluated as being very high, clinical
observations and biological investigations may be more important guide to initial
medical treatment than the early dosimetry. For the dose evaluation of general
public, depending on the size of abnormal exposure, information that could be
valuable in the assessment of abnormal exposures will come from the early dose

estimates with environmental monitors and radiation survey meters.
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Dose Evaluation due to Electron Spin Resonance Method

Toshiyuki Nakajima

Division of Physics, National Institute of Radiological Sciences
9-1, Anagawa 4-chome, Chiba-shi, 260 Japan

Abstract

Radiation dosimeter has been developed with free radical created in Sucrose.
Free radical was observed with using the electron spin resonance (ESR) equip-
ment. The ESR absorption due to free radical in sucrose appeared at the magnetic
field between the third and fourth ESR ones of Mn*? standard sample. Sucrose as
radiation dosimeter can linearly measure the dose from 5X107° Gy to 10 Gy. If the
new model of the ESR equipment is used and ESR observation is carried out at
lower temperature such as liquid nitrogen or liquid helium temperature, the
sucrose ESR dosimeter will be detectable about 5xX107* Gy or less. Fading of the
free radicals in the irradiated sucrose was scarcely obtained about six months
after irradiation and in the irradiated sucrose stored at 55°C and 100°C for one hour
or more also scarcely observed. It is concluded from these radiation property that

sucrose is useful for the accidental or emergency dosimeter for the inhabitants.
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Evaluation of Dose Equivalent Rate to Skin Exposed by Beta-Rays from Deposited
Radionuclides on Body Surface
Kazuyoshi. Bingo

Department of Health Physics, Japan Atomic Energy Research Institute
Tokai-mura, Naka-gun, Ibaraki-ken, 319-11 Japan

Abstract

At the early phase of a major radiation accident, an activity on contaminated
body surface will be measured by an instrument for surveying‘surface contamina-
tion. As survey meters with GM-counter are widely used for surveying surface
contamination in Japan, a method of evaluating the activity on body surface with
this type survey meter is described. Coefficients for converting counting rate to
activity per unit area are shown.

A method of evaluating beta-ray dose equivalent rate is also described. Conver-
sion coefficients for converting activity per unit area to dose equivalent rate are
shown in the figure. If the constant conversion coefficient, 2.6x10~° Sv-h~!/Bgq-

em™2, is used in evaluation, obtained dose equivalent rates are not underestimated.
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Radiological Examination for Tourists Come from the Contaminated Area around
Chernobyl

Katsuzo Koizumi

Division of Technical Services, National Institute of Radiological Sciences
9-1, Anagawa 4-chome, Chiba-shi, 260 Japan

Abstract

Just after the nuclear accident at Chernobyl in USSR, a special program on
radiological examination was put into execution by National Institute of
Radiological Sciences (NIRS) for 118 airplane passengers come from the
contaminated area around Chernobyl. They were suspected to have been exposed
and to have been contaminated during stay in Kiev near Chernobyl on April 30 and
May 1, 1986, judging from the reported meteorological information. Upon their
arrival at Tokyp International Airport, radoilogical examination was made
against their clothes, baggages and hairs. Radioactivities ranging 1000~10000
cpm were detected from about a half of the passengers by GM survey meter.
Decontaminations against fifteen’s hair were made at Radiation Emergency
Handling Suite of NIRS. Thyroid burdens of 1-131 were measured with Nal(T1)
scintillation type whole body counter, and the maximum burden was 2.2 X10°Bq.
Absorbed dose of g-ray was also measured with a thermoluminescent detector
using contaminated clothes in order to estimate the shallow dose equivalent.

The maximum dose for skin was estimated to be (.02 Gy.

* FRETHRE S AT FERT

94



I 4 F=n 774 BARTBEEDE= X ) > 2 ORER
This dose level was not considered to be radiologically significant, and it was

concluded that the contamination has no effect on health of the passengers.
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Chromosome Aberrations and Dose Assessment

Masao S. Sasaki

Radiation Biology Center, Kyoto University
Yoshida-konoecho, Sakyo-ku, Kyoto, 606 Japan

Abstract

The analysis of chromosome aberrations in peripheral blood lymphocytes is
generally recognized to provide a valuable means for the dose-assessment in case
of human exposure to ionizing radiation, particularly in persons involved in the
unpredicted exposure and wearing no physical dosimeter to monitor the radiation
level. However, the frequencies of chromosome aberrations in peripheral blood
Iymphocytes in the exposed persons are also influenced by many other physical
and biological factors such as distribution of dose in time and space as well as the
lymphocyte kinetics. Therefore, the frequencies can not simply be extrapolated
to the dose-response relationship obtained in the in vitro experiment. Here, the
possibilities and limitations of the practical use of the level of chromosome

aberrations as a biological dosimeter have been presented.
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Internal Dose Assessment by a Whole-body Counter in an Emergency

Masafumi Uchiyama

Safety Analysis Unit, National Institute of Radiological Sciences
9-1, Anagawa 4-chome, Chiba-shi, 260 Japan

Abstract

Internal dose is usually estimated by using the burden which was measured by
a whole-body counter and a certain dose conversion system. Its accuracy depends
on the period in which the burden can be followed. Other parameters which
influence the accuracy are the surface contamination, the thickness of end-cover
of detectors and the resolution of detectors for gamma-rays. There are two types
of occasions during the course of emergency which call for the determination of
internal dose depending on the time elapsed after a nuclear power accident. The
first occurs immediately after the accident when the burden is practically esti-
mated by just one measurement of the composite counting rates from the radionu-
clides of concern and coexisting radionuclides. Consequently, the dose becomes
overestimated. However, it is more acceptable than the underestimation by which
the subject may lose a chance to be protected against the adverse health conse-
quences. The second occurs sometime after the accident when a certain decision
on countermeasure is made for the area contaminated by radionuclides with rather

long effective half-times. Body burdens of radionuclides can be determined more

® RGHREE AR A BE 2T
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accurately by a whole-body counter. However, a conventional whole-body
counter can not measure the burden of radionuclides separately for each of the
organs of interest. Consequently, the effective dose equivalent can not be deter-
mined in practice. Instead, the absorbed dose to the total body is usually used for
the health consequences. This report illustrates for an imarginary subject who
was exposed to radionuclides with the same composition as the released one
immediately after the Chernobyl power plant accident with 2 actual cases exposed

to the fallout from the accident.
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Decontamination of Body Surface

Chieko Harase

formerly Section of Health Physics
National Institute of Radiological Sciences
9-1, Anagawa 4-chome, Chiba-shi, 260 Japan

Abstract

In an accidental situation, only protective measures can play a really important
role in control of radiation exposure to the general public as well as the personnel
of a facility of the accident. Decontamination of body surface is one of these
measures, therefore, its implementation are usually affected by other protective
measures. There are two important points for an effective application of decon-
tamination procedures. One is the organizing method of responsible decontamina-
tion teams. The team should be directed by a medical doctor with the knowledge
of decontamination of radionuclides. The other point is the place of application of
the decontamination. Hospitals and clinics, especially with a department of
nuclear medicine, or specialized units such as an emergency medical center are
preferable.

Before decontamination procedures are initiated, adequate monitoring of the
body surface should be undertaken by a competent person in order to demarcate
the areas which are contaminated.

There are fundamental principles which are applicable to all decontamination

TSR
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procedures. (1)Precautions must always be taken to prevent further spread of
contamination during decontamination operations. (2)Mild decontamination
methods should be tried before resorting to treatment which can damage the body
surface. However, an actual decontamination procedure should be appropriate
for each case of skin contamination. The specific feature of each contamination
varies widely in radionuclides involved, place and area of the contamination,
condition of the contaminated skin such as whether the skin is wounded or not,
and others. Soap and water are usually good detergents in most cases. If they
fail, orange oil cream (SUPERDECONCREAM, available from Toyo Engineer-
ing Co.) specially prepared for decontamination of radionuclides of most fission
and corrosion products may be used. Contaminated hair should be washed several
times with an efficient shampoo.

Decontamination operation should be carried out as soon as possible because the
most contaminant is apt to be fixed to the body surface more firmly with time,
In this connection, careful review of the experience on decontamination of

returnees from Chernobyl might be useful.
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The Implication of Decorporation Therapy for contaminated persons

Osamu Matsuoka

Division of Comparative Radiotoxicology, National Institute of Radiological Sciences
9-1, Anagawa 4-chome, Chiba-shi, 260 Japan

Abstract

The procedures of removal on internally deposited radionuclides from acciden-
tally contaminated individual are divided for two different category such as 1)
Physical procedure, and 2)Chemical procedure. Physical procedures include
surgical excision and lung lavage. Both procedures are very effective for decor-
poration but are slight unsafe in procedure itself. Therefore, it is difficult to judge
to apply these procedures under balance of risk and benefit.

Chemical procedure include 1)Inhibition of intestinal absorption, such as pro-
duction of insoluble compounds. 2)Capture of radionuclides in entero-hepatic
circulation such as Cs-137 by Prussian Blue, 3) Blocking of deposition to target
organs or competitive acceleration of excretion by excess administration of stable
isotope or analogous element such as stable iodine for thyroid blocking and 4)
Acceleration of excretion by chelating agent such as Pb by EDTA, Hg by BAL,
Fe by DFOA.

Chelation therapy is major procedure of most practical sense. For the removal

of transuranic element, Ca-DTPA and Zn-DTPA (lg/day/person) are the most
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effective agents in conventional use and new developing agent such as TTHA,
Puchel and LICAMS are still not in routine use. The advantage and disadvantage
of each agent for decorporation therapy were reviewed. The future research
trends expected were discussed related with current difficulties on the application

of chelating therapy.
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Stable Iodine in Nuclear Accident
—— Response of USSR and Surrounding Countries in Chernobyl Accident ——

Akira Imahori

Department of Public Hygiene, School of Mesicine, Juntendo University.
Hongo 2-1-1, Bunkyo-ku, Tokyo, 113 Japan

Abstract

In Nuclear power plant accidents, sheltering, evacuation and stable iodine
administration are main protective measures for the public surrounding
nuclear sites. In Chernobyl nuclear power plant accident in 1986, stable
iodine, KI, was administered to the general public in USSR and Poland, the
first experience in 30 years history of nuclear power in the world.

Some countries including Japan, having nuclear power plants, have
already prepared specific program, stockpiling or predistribution of stable
iodine for the general public against nuclear accidents. However, there are
controversies about validity of stable iodine program for the general public,
and the policies of stable iodine program are different from country to coun-
try.

In this paper, the details of stable iodine administration to the public in
USSR and surrounding countries in the Chernobyl accident, are introduced
and some concerns about stable iodine program to the general public are dis-

cussed.
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Planning on Emergency Medical Treatment in Nuclear Power Plant

Tomoko Kusama

Faculty of Medicine, University of Tokyo
7-3-1 Hongo, Bunkyo-ku, Tokyo, 113 Japan

Abstract

Medical staffs and health physicists have shown deep concerning at the
emergency plans of nuclear power plants after the TMI nuclear accident.
The most important and basic countermeasure for accidents was preparing
appropriate and concrete organization and plans for treatment. We have
planed emergency medical treatment for radiation workers in a nuclear
power plant institute. The emergency medical treatment at institute consist-
ed of two stages, that is on-site emergency treatment and treatment at
facility medical service. In first step of planning in each stage, we selected
and analyzed all possible accidents in the institute and discussed on practical
treatments for some possible accidents. The manuals of concrete procedure
of emergency treatment for some accidents were prepared following discus-
sion and facilities and equipment for medical treatment and decontamination
were provided. All workers in the institute had periodical training and dril-
ling of on-site emergency treatment and mastered technique of first aid. De-

contamination and operation rooms were provided in the facillity medical
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service. The main functions at the facility medical service have been carried
out by industrial nurses. Industrial nurses have been in close co-operation

with radiation safety officers and medical doctors in regional hospital.
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Radiation-Induced Biochemical Changes in Blood and Urine : a Review

Harumi Ohyama

Division of Radiation Health, National Institute of Radiological Sciences
9-1, Anagawa 4-chome, Chiba-shi, 260 Japan

Abstract

Accidental exposure to radiation induces various biochemical changes in the
irradiated persons. Investigations have been conducted to find simple and sensi-
tive biochemical indicators useful for an early diagnosis of radiation injury.
Linear dose dependent increase in urinary excretion of metabolites such as
deoxytidine, taurine, creatine/creatinine was observed with animal experiments.
Exposure of the salivary gland induced increases in serum and urine amylase in
man. Temporal increase in the several enzyme activities was also noticed.
According to the report on the Chernobyl accident, a marked increase in amylase
occurred shortly after irradiation. Biochemical studies revealed manifestation of
malfunction of liver and kidney in later phase of the radiation insult.

To date there is still no biochemical indicator available to evaluate precise
absorbed doses. However, it must be emphasized that biochemical analyses are
essetial for diagnosis, treatment as well as prognosis of the patients of accident.
Further investigations are needed to find better biochemical indicators utilizing

recent knowledge and techniques of biochemistry .
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Hematological Parameters after Acute Radiation Injury

Kunitake Hirashima

First Department of Internal Medicine
Saitama Medical School
38 Morohongo Moroyama-machi, Iruma-gun, Saitama-ken, 350-04 Japan

Abstract

According to clinical experiences of radiation accidents during the past two
decades, utilization of measured hematologic changes as a direct indicator of the
severity of radiation injury provides important information for diagnosis and
prognostic evaluation in individual cases. Hematologic changes can be described
in terms of prognostic categories based on the possible outcome of the acute
radiation syndrome. The five categories suggested by Wald according to the
grade of severity. By the actual application of this category to our experience of
the 1971 Chiba accident of exposure to irridium 192, it was proved that the
estimated dose was well correlated to the value by cytogenetic analysis and
physical estimation used of thermo-~luminescence phenomena.

In hematological parameters, a decrease of lymphocytes occurs within 24 hours
after the exposure. The level of this early lymphopenia is regarded as one of the
best indicators of severity of radiation injury. For the decision of therapeutic
procedures, however, the total granulocyte count and platelet count are more

valuable to exclude severe infection and bleeding symptoms occured one month
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after the exposure. The limitation of the approach by hematologic data must exist

in the case exposed in a non-uniform fashion. To overwhelm this difficulty, the

application of rapid marrow scanning by short-lived RI such as %*Fe is expected

and the bone marrow imaging by magnetic resonance studies is more exciting.

For more sensitive and technically easy-drived methods detecting hematologic

injury, our new method of detecting micro-nucleus in polychromatic erythroblasts

from cultured erythroid colonies from peripheral blood is now developing.

Preliminary data have shown the sensitivity of this method is comparable to the

cytogenetic study of pheripheral lymphocytes.

1T MRFHRFSEBREOHE COLICHERAD

Hill e £ 8 2 2SR HIE O BERERE S, ENRILE A5 2P0 CHHTH 3

1) > 2~ ER( X 1000)

Ik

30|

25

20

15

* 10

1) > 2 ER(<1000)

o
=
B3

e CH)

group 3 4-6 Gy

~=b 7 b

e T
b~ —_—

~
~N

\

v

4 8

B 1

=D
12 16 20 24 28
HEMCHD

group4 6-14 Gy

~ k

7Y by

— e

Eh il ER
U ER

|

B

13579
(H)

-

e CHD)

groupl 0.5-1 Gy group2 1.5-4 Gy
30 A~ b b 58] 301 igﬁ
~~~~~~~~~~~~ 48| T N 2 VR S PY.
25l Ja0| O TR /]/’ 410 2%
139 % 25+ S Js2 %
RIS 124] ¢ g %4 ¢
201 l = 201 LI PR
{3 | _S ) —~ 3.8
12 |£8 ’ / 2| E8
15} 11|58 1Y e 1123
{0 1 €% ~ 10 15 %
10k Fl i - 10 -
DfvpER e ] A
ST 5 Eijuge—1
o e e L R\ i) RPN 71q
T A SRS S
0 1 1 1 i ! (1] it e L L :
0 20 40 60 80 100 120 0 20 40 60 80 100 120

group 5 100 Gyl I+

T 56
“148
{40
32
124

s s
S Do W

15 )

HHRE S & 5 B ORI CTIRY & )

I

100
(77

b 7

11 71K
(100000

171



PIEDCTEBRCHEL LIREETH ), BRNEROEBFEREO KT A2OHEE L, WHSER T
FLBL0TH 2, PEEESGITICL 20T 2L, RifM, MERBOENEHLS2 %
Blowl i, BERGE I > TOEEY<= a7 VIZERRO®BY Th 5,

1 CWALDYD & S g E L RIEEEORILIZI 20 TD 2 LD 2RT, 61, 2
D MFEAED el & WIREZROEL, EHL EOLGEROFEZL > T, BEEER 5>y
LT, BROMKD, WEEPZETALI I R=aT7 VvRERL TV 5,

DI == T, ERRCIOPE»ILOCT, bbb MARIERC I T19714
B LAY PV L EROFPEIII o - TR B,

S DOFEHULIITIE 9 H1TH %, THEMIR O EMATTIEREMRA - H v 55, 26CIOIrfR #
PWHID I AL VN RET A ECHIBESE I, THULEED LAY, 2k
O, ZOMIZADEHS THHLOP L AR O~ MBS LT, FTHICELE-T2, TETH
D5 ANOFEFEOITEE L 12, ZOMEEM-720 L7227, B RIERNCBELL. GEL
PRREC L D 6 AOTED, MEORRINS 9 HMOMZ, BrxOREDNEEREYZI 3
N I i R

TOWERII L BEERE, WEREP I LD TRIIRL, BEEPLELLIZOE64F2
%T, SHAREM L ENFEEZ RL, ERHBESCHEL TRABPEELL,

R1OLTLETHEA Y O L PEFRD £ L (THKO L )

B HE E R (rad)
M 1ML WEsE AR E R
E O OBIER BRERO KR fT% MUHEE dicentrics  From
F B OGER B 2 EE oY OB rings Qdr

SH 25 + +++ ++ + 133 152 195
Ys 20 - o+ +++ +++ 50 54 - 150
KJ 23 - + + + 10 37 55
MK 24 - + - + 25 19 58
TS 30 — - - + 13 17.2 28
MI 24 — — - + 15 15.6 13

ZOEMOGEHEE L, WHERTEL LTI, ERED 342781200 TuelikEton
E—F LI L FOBRERBRPIET A LI LY a N, AWHIEEHEE R, Ry
SSEROYLBARGATIZ X b iT b,

ZORMRBEICRT IO, BOEIAHLL, L2 LIALOBEBHET DMWY MG
PEolz0, BRBMHLOBRPETOILTHY, ERUMTOBEMRELIH 2T
RIER EMBEC L 6822 A L ole, —&, BOMEEPERETH - 12SHEIO MEEDZE
BRE2CRTLITHY, BROWALDD GO NE ST 2D T1.5~4Gy w5 2
LTl Y, MERFREEC & 2 EHEE YIS B & CEYENEEME L & —F LT,

172



HIREE b O b

WML & 0 ik

Y 2o SERE (X 1000)

HERE, APk,

HEREHINA & O beak

.

50

50

%
100

~2hr) v

IR

Y oo epkii

100-200RADS

200-500RADS

>500-600 RADS |,

| 1
0 5 015 20 25 30 35 40 45 180
HeMEL O B

<100RADS

200-500
100-200RADS

vy

ITIIIIIII

0 5 10 15 20 25 30 35 40 45 180
HMEAO R
T T T T T T T LI
MR

200-500RADS
i

Illlllll

i

40 180

<
-
o

MR D B

%)

(Vol.

(100,000)

VI, 2 BMEREEO Mk b

X2

SHIEB DA MEREL D EE () £, Waldiz & 2
5 IE OREE (—) O L

HIMEREOZ L, 20 B HDabortive rise® B
TIRE—ET 5,

gL v)

3
& MLEREL D B AR (— (0] 4 5 HRGT)
R &0 9)

173



WCMERII D MR & AP RIIDCTHEN S,

B3 12 WALDIZ & 2 &FE M Sk O S BB MRS OHERKTDH 5. MERBITIXY >/ BRH’
BB b SRR E (, BRI ) Vo SERIBEA1000/mP L T O L 81, &5 26yl L
DWEFEX TUIT NETH 3,

4 1ZANDREWS® O # I 4 24RFR LA T O V) > - SEREE S O Ik & B E O BIRN 2 7R
S

300
I
2000
£
3
Z e
=2
1000
\\ T ' }IJ(QH‘ s o) 5 J
500
FhoT
AL
1o HIER ) 4
0 1 2 HERTE 24 BRIV O Y U oNERER R O B AL LR ET
Days FRIRE DR OBLE L X b))
BERERIZ DO TIRRKIS R GILA & 5, PEREED L OEA L4 LI —& D N

PERD G, FCHEE 2 BT — B ORI 4 (abortive rise) PR 6N B I EWTH
5%, 20L& LBt ORIRR R IR IR R O IR ED 2 Gyl L TH AREHL L
2h, 7228 H Dabortive riseFEE L Z 0 EEEF I VKGR T LY > TTFBRARD
TERE L 70 B, FERIERIRAD ORARMEIL A0 H H 12 { 3. MM D RARAE & AR 3B30
HHiZ<C 5,

2 MmMERFMNEESEELVCSICERD

BB SRR D EEOM R E L ADI, HEELT1~10Gy, fEkE L TiEDR
fEds st L, BEEETH B,
HEOF P RET 5 LT, RMWMIMEREOHER OMETIdMmD TEETH 3,

174



VL 2 BRSO iR 2L

BERIBREE AL, 000/ mm3 LRIz 7 5 & 5 1, 500/mm3L1“F TR LI L 70 B> 64
B L, B0 CE R PR DER (TR L ED) P LEE b,

MK ERS0, 000/ mmeLLF O 8413 5 Hy i f,  30,000/mm?LLF G g 5 & HY I Hs 44 56
Ligah o, MUMREGEZ ZE LT, gy, TOWEGML T LEYDH S,

HijC bk ~70 & 91z, W 2 ~ 6 GyOREP T, BURIERE, MDA O SRS, B
BEFAH 1 % ATRIZC A 2 L REERT 5 2 L Y RGHRIEE O I, R TROME FERTDH
5, 212, ICRPYOEHREE B W OFEIR, EHE, THRE S EDRRERLIS

®2 SO, SUREORIR, B THOZ LD (CRP PUB 28 OE# —Hiu%)
(SCHRSD & ‘)
%% B LR HEAE T HE GRS £ 0 A7 alie) S GABERTE)
T TTI0 5 F 100~200 5 F | 200~600 3 B 600~1,000 5 K | 1,000~1,500 5 K 5,000 5 FLLE
i 1E T~ % oo o WHEE L H BP0 D v BEOfE B i xAE BE %
Cima o | o L 0TEESE e 0% 100% 100 %
A ¢ 2005 K :50% | 0 ° °
HIEMERS £ C Ve 3 L 2 1 1 M5 30 47 ooy
EELTHEEY
W 8% R oAk AF AR BIRR A
AT DR
R . ) ) " D B, S5, i, [ HEHE, fRIR, Al
ECUE S TN [ (N A e . e . ,
o e, 300 5 FLLERBET S A R T, v
[N
itk O fi T
P & B 2 ~ 6 il 3~14 HB 1 ~ 48 15
T
S, BLEYE iy i FLER « AR
it I i [ R R . e EIROTIr OMERS  xb i WE
ORI e | poemE Wb SRR e
T % o TH B ok OE R OE Bisd TR B i Ry
E GRS L 3)
Wo4E R / 54 L] 7 v
' ' B, Hon HL e
B % 0 0 0~80% 80~100 % 90~100 % 100 %
JE v B S 250 250 2 2N
) vavy TEERCR 4
4 [£3] e S i~
- mo % B kI
SEOWRGEY 6CYU ETH 5 EHEES NS L 5 lH OPEEEO AT, kT 3

CLUATRELE A O NADT, HHMBMEETET 5 LEFT T 5,

HRER AT A 7 R OMSE A RO 12D SR RO WIEEZ D YV SERTLE E L B
DT, PMEHEILD Y o SERDRITIA L L IR (B 3 B LN TOFRDRD ) >/ SEROER
HUfEfR A KT 5 = & % Chernobyl i - J) FE R OREER S E L T 2,

3 FHENARMEACH L UVEBENEDORSE

A REEREEE O ZEHET 5 2
AERRTER I RO THIEPEHIHF RS LD LRELTDOIDTH -T2,
Lo LBIEO IO I v Hik, U ULABECESI T 5 & 5 LHBEMmY THT

175



Hor, 2OLILLE, UL THEERREY EMECITET 2 22 kKRBETDH 5,

SOOI T, ALDOERFITR O TN LIRS e, RCL 22505
By VEPARHTE R EE L LN S, L L T Ind IR IUE?FeD i p7 548
Mz b ODFRPRMT 2D THEE L,

wmTean 4 Nk, BEEOMEMRIZEY A & BN BGHRERZEORCENRDOMIZE &
T LOTH Y, HEHSAMIE DS A X B 0 REE L EHBNROMER—K L
ZOULaNTe 0T, BHEORFHREEORRZLET 2D @S TR0,

ABIIFENARBEL LTRMRIC L A4 A=V 29 h 5 LIRS,

MRUZ SO i afl L IR O AR L S CRM L TA A=Y 0 2 5 2 L FER O
FITHLPIINTETL2DT, @EBHOED 6 U L Y IEWBELL T3
», EOEMOEHP R EORPZ OO CHENLTFRIILVELILDEE LD
NA2DTH 5, Atk MEFESNAIEENTD 2,

B ¥ L v B R OB 3

BURT, 20 PR EmMPZE L L0 AMROMEBRT RO AEPHEI N T2, 20X
5 e FEED G, bbb IR LY MR PHENTH 5,

EMAE O EOHES T L Y, AR SCREMIL ORI L 5 ERINT v 2 4 E T
BLTE T3, bbb MEERLPOAKRMKEMBFU-EDWMEC & 2 W0 g E O
EEL R VAL ORI TR 2T - 721,

MESRIEF EORM M P e, in vitro Ty 217 7088, A F—r e =2
& b BEU—EDBSHRMEZ M2 5T L 72, De=82cGy & v 3 i 172, i 7 (o Ak g5
HEHRHEFE B C DT, WROBAT B TRMILP OBFU-EQEE 2 i+ 5 &,
BFU—EDMGTC X i, ek d b &b BMEHUEZIE S EubnTe b ) &k
DAL O L EPIIEMTH- T2,

WAZS O BRI ROBIL 2 HIF L T, Lo L v o niokidkan=—1%
b ZYMEFRIFERPHLY B L, 2 D/MEERER 2 MR LTz,

Schmidllsk, B EREp 28tk mER D MG O BHEE 53R TRZEE eIz,
AL MG L 2O L L THU LR TS T b,

22T, MUETPRVIER B ORI R 2 2170, BFU-EfROKFRkz n=—
DI RO EE 2 MGt LIz, 2 ORFIRE 5 (R T & 5 /IR R s
L, 25cGyLl OB TIEREI IR EFREEYAD 2 2 LT 5, BEEYHIM R ¢
LTl b U L S AR Y > SERO AR EHE ORMINCICHT 52 O TH - 12,

COFFRERLEM P ES Y, RO PR 0ET 5 2 L ATHRET, I BB
PR Ts 5 REMESFro T v 5, 41, HIBEFRC O DL TORFEEPERNTOSTETDH
B

176



VI 2 BEREE O i EEag Rt

(%) (%)
100 100
50 50-
101 10+ 8
5 5
1 1
. Y =0.031X +0.041 |
0.5 y=0.94 05
0.1 — — . . 0.1 —
0 10 20 30 40 50 60 70 80 90 100 010 20 30 40 50 60 70 80 90100
W (5 F) PR (5 F)
5 A ZYERFBRDDEZKRE 5B RMMY > SEROD YL ORI D HE
(R X b )

RO & b))

C BRSOk 5 O S AR O T

19584FE-D YugoslaviaT O A BRI C O ERER MR LTS, oL D ChernobylE 11 3%
FTiZw7c s £ T, 600cGyLl O & G 1% 2 0 1c8A, SHBHREEOMMA % 5 h, faf)
DO EREFERDAT H I, WRIZENT D - 12D 19674 @ PittsburghZs T2, —I0H: M
ERBNCATONICEADATH 5, ChernobylJF 1) F6 & Ar S i D 1361 O R B a1 2 &
O, REOFEKEIIERD THWT, %I ESEEHEET L vcn, s ik & 2
GVHEREOHEIE, 22 b mid—lethal effectOFFIZL 2 5D TH 3, ZOHBFHELRYER
ML EHAFROERE E LTI b2 BEHRBE SR TH 5 sl L & (R R R T 5,

SD& DL ERD O b HHOENEO S A D R > B BN IOTE R T B Bl
DRFEVLEINLDTH 5,

SEE

1) Wald, N. : Haematological parameters after acute radiation injury, in 'Manual on radiation
hematology’, IAEA Technical Report Series 123, IAEA, Vienna, p.253-264, 1971.

2) Medical Aspects of Radiation Accidents ; A Handbook for physicians, health physicists, and
industrial hygienists, Saenger, E. L. eds., U. S. Atomic Energy Commission, Superintern-
dent of Documents, U. S. Government Printing Office, Washington, 20402, 1963.

3) Hirashima, K. et al : The 1971 Chiba, Japan, Accident : Exposure to irridium 192, in "The

177



medical basis for radiation accident preparedness’, Hubner, K. F. and Fry, S. A eds.,
Elsevier North-Holland, Amsterdam, p.179-203, 1980.

4) P B & T O LB L 2 oxhie, THREGHRER O B AER MR BE, v 7 b
FA4 Iy RH, W, p79-86, 1986.

5) PUSHAL C BRIR D O A7, MY Y v — v, 2:12-20, 1979.

6) Andrews, G. A. ! Medical management of accidental total-body irradiation, in 'The medical
basis for radiation accident preparedness’, Hubner, K. F. and Fry, S. A. eds., Elsevier
North-Holland, Amsterdam p.297-310, 1980.

7) The principles and general procedures for handling emergency and accidental exposures of
workers, Annals of the ICRP, ICRP Publications 28, Pergamon Press, Oxford, 1977.

8) USSR State Committee on The Utilization of Atomic Energy, The accident at the Chernobyl’
nuclear power plant and its consequences, Information complied for the IAEA Experts’
Meeting, 25-29, August 1986, Vienna.

9) Dooms, G. C. et al : Bone marrow imaging : Magnetic resonance studies related to age and
sex, Radiology 155 © 429-423, 1985.

10) $AARERIfL SRS BFU- O JOHSZE C BF 5 BRI, B A i 47E51:376, 1988,

11) Sasaki, M. S. : Use of lymphocyte chromosome aberrations in biological dosimetry, Possibil-
ities and limitation, in 'Radiation-induced chromosome damage in man’, Ishihara, T.,

Sasaki, M. S. eds., ; Alanl R Liss Inc., New York, p.585-604, 1983.

B g e - o

< e o

FER R R GREHREEHE AT

() SRk OEHlaBFE 2 v = — WAL £ 2 D/NETEI D & O SR HEE O " RE 1,
H5CIIMRIC & 5 EREEEBN, R3 L EORBM~OISHL E, AL ERIFEHER L
Bbhas,

ﬁﬁ(é}ﬁ’ﬁ%ﬁf@'“@mfﬁﬁﬁﬁﬂfﬂﬁ@abortwe riselZ o0 T, 10~15AFIRIZ I NP ALNE b
2, THREFO—2DFELE LN T 2 (Andrews) 5, ZOHIIHSVCTOIERP R
o
(HE) iizﬂi%%ﬁx
COBEBICENCE 512, 2GyLL R OBERKEZ I 2 b, —Kabortive riseb’H 5 D12 [H
BPRHTs A4 EEL N T,

178



VI 2 ZatERE i AL

(ER) #5572 (Z 2P

B CREFHIE O BRSO AN, BIRBRAEEEM L b Ao h, 2L IIROA L
ELTL 0D,

(E%) FUssBaE

HRETEF O s IR M TR T 5 b S EER 2 5, MU b
kLD ERS D, WEHOFMRT L L—TbhbOFIIH
WBA->Tw20DT, B61THUMTREN 2 LRI,

R B R U R A 2
g0 FRIFERI M

(R IR HE GIR)
Y oooBRkDBE) s AR E Cdependd B L3N T v 225, H b i L dependd 5 DI, WA D
FREE, WA 3320, B o DEED S —7D 5 bifhy,
(E%) “FIEIBLE
FHEIX 3B L4 RIS VT, Vo oSS 24 LN O (K 4) 5 b -
LYRESREPALOCRCIRELE L O T,

179



3.1 SMERETE O ke EE Ry ZE b

I B S

Effects of acute radiation injuries on blood coagulation

Nobuo Aoki

The First Department of Medicine,
Tokyo Medical and Dental University
1-5-45, Yushima, Bunkyo-Ku, Tokyo, 113 Japan

Abstract

Studies on acute radiation effects on blood coagulation, appeared in the
IEAE report on Chernobyl radiation accident and in the past literatures, are

reviewed.

The possibility of involvement of intravascular coagulation was discussed.
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On Micro- and Macrocirculatory Effects of the Whole Body Exposure at Graduated
Doses of y-Rays on the Rabbit

Asano, M., Ohkubo, C., Hirokawa, A., Tochihara, Y., Sasaki, A. and Chiba, Y.

Department of Physiological Hygiene, the Institute of Public Health,
4-6-1, Shirokanedai, Minato~ku, Tokyo, 108 Japan

Abstract

Immediate and prolonged microcirculatory effects of the whole body expo-
sure to varying sigle doses of y-rays irradiation were studied by using the
intravital-microscopy concurrently with macrocirculatory hematological deter-
mination in the healthy male rabbit. The intravital-microscopy applied to
the subcutaneous microcirculatory system in a transparent round-table cham-
ber, that has been installed in advance into the ear lobe, revealed that
markedly increased intravascular adhesiveness of white blood cells (WBCs)
and extensive stasis similar to the intravascular coagulation of red blood
cells (RBCs) developed as immediate changes soon after the y-rays irradia-
tion regardless of difference of exposure doses such as 50, 250, 500, and
1000R. Although these changes disappeared within 3-4 weeks in animals
exposed to 50R, they persisted throughout the whole experimental period of
4 weeks at higher doses of y-rays and the extent of the persisting changes
appeared to be dose-dependent. Similarly the macrocirculatory changes such

as decreases in measurements of RBCs, WBCs, hematocrit values, hemoglo-
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bin concentrations, and platelet counts and increase in erythrocyte sedimen-
tation rates were also noticed in a dose-dependent manner.

Key words :

y-rays irradiation, macrocirculation, microcirculation, rabbit, whole body

exposure
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Cutaneous Reaction to Radiation and Their Treatmet

Shoji Okamoto

Department of Dermatology, School of Medicine, Chiba University,
8-1, Inohana 1-chome, Chiba-shi, 280 Japan

Abstract

There are various kinds of quality and quantity in radiologic rays, so
cutaneous reactions to radiation do not always show equal effects. Acute
radiation dermatitis occurred, when radioisotope iridium 172 were not ad-
ministered so well and were radiated locally on the skin of hands and fin-
gers of oil company workers, when atomic bombs were exploded over Hiro-
shima and Nagasaki on August 1945 and many people died by total body
skin exposure due to atomic bomb radiation, and when Chernobyl’ nuclear
power plant in USSR was exploded on May 26, 1986 and many workers and
firemen were radiated by beta and gamma rays.

In the accident at the Chernobyl’ nuclear power plant. 299 persons were
transported from Chernobyl nuclear power plant to the specialized infirmary
in Moscow by aircrafts. 19 cases of 29 death cases died by radiation burn.
8 patients with 60-100% burn area were died between 15-24 days after this
explosion. Of 12 patients with 30-60% burn area. 6 patients died by burn.

one case of these patients died by cerebral edema and coma due to en-

s YRS
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dogenous intoxication in spite of complete recovery of periperal blood pic-
tures. 21 cases of 30% burn area did not died in spite of mild or severe
bone marrow depression. }

In these all cases, areas of skin ulcers epithelized with dry and wet scales
till 50-60 days after this explosion, except large area (20-25cm?) where
were transplanted.

In this accident at Chernobyl’ nuclear power plant, severe radiation burn
due to beta ray irradiation occurred in many workers and firemen, with en-
dogenous intoxication, renal disturbance, blood biochemical changes and
bleeding. In this accident oral, pharngeal and intestinal membrane were
irradiated by beta ray and were ulcerated so they could not eat any foods
SO easy.

The treatment of these cases with acute radiation dermatitis should be
performed by the procedure of treatment of burn, locally and systemat-
ically. Local treatment should be treated by topical application of antibiotic
ointment or adrenocortical steroid ointment with antibiotics.

In severe burn, systemic treatment with plasma and other fluids for burn
shock should be performed, corresponded to the area and depth of radiation
burn.

Prevention of acute radiation dermatitis shoud be prevention of any kinds

of radiation. especially of explosion of radioactive substances.
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Cells Responsible for Inducing Transplantation Tolerance in the Thymus

Gen Suzuki

Division of Radiation Health, National Institute of Radiological Sciences
9-1, Anagawa 4-chome, Chiba-shi, 260 Japan

Abstract

It has been well established that T lymphocytes play a central role in the
rejection of allogeneic grafts. On the other hand, T cells are fully tolerant
to the self antigens or become tolerated to an allogeneic graft if the same
allogeneic bone marrow cells are transfused in the body within 24 hours
after birth. Therefore, there must be some kinds of regulatory mechanisms
controlling the T cell tolerance for the self and allogeneic antigens during
the T cell development.

The thymus is an organ where T cell development takes place and where
T cells meet the self antigens for the first time. It is naturally supposed
that the T cell tolerance also takes place in the thymus. In attempting to
elucidate which cells in the thymus are responsible for inducing the T cell
tolerance, the following experiments have been done. First, athymic nude
mice were engrafted with allogeneic “empty” thymus lobes that had been
treated with 2’-deoxyguanosine, and the host-derived T cell maturation was

awaited for more than 7 weeks. When these thymic chimera mice were

* RGBSR A TE ST

207



examined for their tolerance state for the MHC expressed on the thymus
grafts, a split tolerance was revealed; T cells in the chimeras were tolerized
to the class II but not to the class I MHC on the grafts. Thus, “empty”
thymus lobes support the T cell development but fail to induce the class I
tolerance.

In the second set of experiments, fetus thymus lobes were organ-cultured
on a polycarbonate filter and the thymocytes recovered from the lobes were
investigated for their tolerance state. In this occasion, T cells were toler-
ized to the self class I MHC. When allogeneic lobes were fused each other
on a filter, it was revealed that a mutual tolerance could be induced.
Finally, “empty” thymus lobes were colonized with two kinds of allogeneic
thymus cells at the same time, and it was demonstrated that the colonized
cells by themselves had a potency to induce the class I tolerance. These
results demonstrate the cells in the thymus capable of inducing the class I
tolerance. We are currently characterizing the cell surface phenotypes of the
tolerogenic cells in the thymus by sorting out the cells and by colonizing the
cells in conjunction with allogeneic cells in “empty” lobes. Preliminary data
showed Thy-1* cells being capable of inducing the tolerance. On the other
hand, cells responsible for inducing the class II tolerance are still open for

future experiments.
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A= 2D PR 2 LE L, Mk [276] 2ERT 2, kw14 v LISAMOB= v
2, C=v 2D FmEa 2L, e AR [H56] CBASE S, ZOBI4AM,
AR A R, MIRMIIE 2 R L TH 5 —HETHT, R2UOART L 510, dGuolLiE L
72BALB/Clgl% - BLOD Kl 2 FE A+ 5 &, 3 DHEFR~v 2AB10 - BRIz L Thliv ¥

]2 AFRIREATERCE U S 25 2 1 MHC CM T 2 BADEA

¥ 7 —-THilg &%

7 él s 4 /- 7 f” ;‘
BN Wl 750 p 1B/ 5UmBl0 HOE BLO.BR

B10 BALB/c (£)~(+) (=) ()
B10.BR BALB/c ()~ (+) () (=)
B10+B10.BR BALB/c (+) (=) (=)

dGuo #Li& BALB/c Ml iz afinld e o LISH ORROKIRMlz 2 A L, 14HH
IR AT - 12, 2 OBMIKIREZEMIL, 27 A IMHCUMT %5 —

THIRRZFHEL, HAKNE AT,
T —THIREEY»FHE S N, F72EEBALB/Cf v 7 —THREEVFEI s, L

L,%AMMMW&WC%@@@BNCNLT@%@%W&LTP:oWﬁCBm'BmMMm
B2 BALB/cHlR A L THRU 2 EDVE LT, ORI, BA LIcHliimia i v Ui
HFELTwb=rur7r—YVSEREARRNYDE ZLERYET 2, 22T, BI0EBIO - BR
D 2 FEAH O WA AT I % FIEE C dGuoLiEBALB/clglk iz A L7z, 2 ImT L5142, &
DYARXBALB/cloit 3 2 % 5 —THIBIZHELT 525, B10%B10 - BRIZA ¥ 5 ¥ 5 —Tiflllg
WHEEHE s e, Tb bR AR © LIREL TU 2 IR EREARIOD 5
ZEARAN, WA, BAT AR EL T oBAT AERETTDTHY,
FOL S piilakimi~—d— 2 > LHIEPEAEACHEBRLTCAPHHO» ELD I,

Vetofilar BOEZR

INETHEANLEFATOERTIE, CThb EMEMIRhROMizc wAEARITY, F
PHERF T 2BE D H 5 2 LARENIL, SOL I CHGYVREL T AR AT, 275
2 IIMHC# & O BIRHEGE AP RIS T 2 filla % A iE{k T 5 #iliz % Vetoifilz (Veto=1E7,
k) LIRS, AL S Vetofilad E D & 5 LEFTHAEARIT) Dm-o TV,
25 2 I MHCR BlEEEATE S 2 % 5 —THila # RiE(LT 5 Vetofifald, 26 0%
AR L T A2F5 TR TH -2, bk, 5 —THaLIFOMZI b 55w % H7 6 Veto
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BEEPIRE SN TV 5, 2 7 ANMHCERIBED ~ v s—THllg % NiE{LT 5 Vetoliigidor
PRl LTuvluv, BRBMLIEKIEX 2 7= 2ADEBRTRE N2 Z AIMHCSH ¥
At Lichalrila s £, Vetokft & b DHREIEY H 5, FAOHRATH AR, H. Schwar-
tz 53, A o—=THlE 7 v — > PR EEERAE N O R L sz 2 e Tl L <%
5 ETHlR 2 o — o »IRiEfLa s 2 L Bk L7, $ 7080, THENE 2 v — > 2 OUERIB0HR
20WEHIAIFRD & 4 I 7 CHEDURIB (JaffkNCar 4 4 > 2 LA 32 2 1(F) £mA 2 L THl
RargfEn tHE S N, MIRSEERT S DOVHIET 5 2 L BHE LY, 20L& 5 L~ s—Tifl
faz v —r 2 Heirgs’, MRNTAEL Te 3 BEEABRTOMRITCISHENGIZA I,

Vetoflfa5#BA 43 L IZL 3GVHBEDER

FERAVIZIE, VetoflaZHEELCY, ABICVetoflaZHBLTRATAIEIZLD,
BHEGEREROEAD L dNEWRENEL H 5, 72, Vetolffir I I v 7 LI AT HIRRE
Bl 2R GRIE AL 220BEL A S, Ly LEERE TS, Vetoflllg 2 &ATIT(H 5 0
ZORERHlE T EA M HC THRERERATEAT A I LEMRELEDLNE, =V R
DEREMHEIZ 30 AGVHTR £ L TD. Sacks5a™RE LT 5277, 4%b - LRRFFaEN S
NEHELEDbDNS,
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2 HLADURZY & EHREEHE

HLA in Bone Marrow Transplantation

Kimiyoshi Tsuji

Department of Transplantation
School of Medicine, Tokai University
Bohseidai, Isehara-shi, Kanagawa-ken, 259-11 Japan

Abstract

It has been well understood that human major histocompatibility antigen
system, HLA is the most important role in the allo transplantation. There-
fore, the structure of HLA genes was presented by the recent information
(1987) . Moreover, their functions in vitro and in vivo also were described.
Finally, bone marrow transplantation and HLA network system in Japan
against HLA mismatched case was proposed. It is eagerly expected that
functional and clinical bone marrow transplantation in Japan could be suc-

ceeded.

t MRS O F%IL, major histocompatibility antigen system, HLAJRTH 3,
TIhb, Fr—LryEzr b Etissue typing® A HIZL»>T, 2OFHECGVHED
KEASNDEC->THBETEL V. 22T, HLADUS OREE £ ikaE, $IHLA—classIl
T OREE & MR o 2R D 0 TIERLL, HLAD 6 A fcBRERMEAIRIZ D0 THRE
L7zv,
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Vil 2 HLAJLESY &S fahil
1) HLABEFEE OSSO SHME

AL DO HLAE R T ORGSR, B2 08T v~ v EROBALZL Y, BRALVZ
TOMER LT Tv 5, ZOHLABEFHYFET 5§ g imin Fo#3000kilobase =
BEETHMOBEDMA T LD TAB EVRT1 O ks, HLA classI, classIl, class
Iz hn % TclassIVAS, % L Tclass I fEMINTIXA, B, CHLZINA TEMEDS, 86142, Class] &
classlIl £ ®f#liz Tumor Necrosing Factor, TNF#{E-T-8EEHTH & piz 8 iz, HLAMET
FHIKD3000kb L ¥ B K IR, class DL {R-FIHE#I2000kb% 5, 4k b ZclassIl & class
ILEEFHEEC L > ThH O Tw 3, & 6 iZclassIl & classlIEAZEFHE & DRI FI300kbD ZE
DAL, HLOCBEFPHEAET 5 E L oty b, FCHLA-E#EZE- X, HLA—
ALHLA-CELOMEMEL T2 2 0, H B I bHEINRTV 32,

trbaa7

Avyay ok

HPGK fifz 1 GLO HLA

[N ORI IREN

HLA HLA HLAHLA 21B CiB 21A CIA Bf 2
DP DO DQ DR

HIEA H(L:A HLA HIIiA Qa/TLEEIUS

HLA-D#f 2 7 2 M HLA 2 2 2 1 $h i
(2 5 A HED
1cM 0.8cM 0.2cM 0.6cM

T b b6 Betafdiil b HLASUR & (-3

BFp2  DPR1 DZ(DO)& DO upm?jfg BXp BXc DVB BGB Dack DRBI DR piexon_DRol
lorsaloprr /) RN N/ o)
Sl [ ESEED [ T60KE 1 FE0 KD BT T T LN
Not!l 520kb T >B800Kb
Miul 220kb | >800kb
Narl 360KD T} [Cisoxe )
BssHI F16Kb T 370XB T 220K5 S00KD,
Sacl Za0kD [_350kb | 740KD )
Sail 220KD 1 430Kb T 4B0OKD )
Clal ¥ 150Kb_ [70Kb [130Kb _ [130Kb | 380KE )
L0,
Mann (DR7)

2 HLA classIl gene®#iik b HilBREE R BIX
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ertesT {riayif
i HPGK TEF oLy HLA

SRR PN

LAHLA HLAHCA  HLA Qa/TLik
DR C2 B CIAZIA CAB2I8 B C A he

[— [ ——
HLA-DHis HLAZ 5 AHAKHUR
(75 2 HHED

IcM 0.8cM 0.2cM 0.6cM

DEADE s I e BO# 1Xda HXA e 0 WG ;u’,um,um il
O O

Ne 1 sy

e e e o o0 oo
i,.‘i L e P e A e
S—— ~ e —
DPIKE DOIKKE IXHAKE  DRIGK. DRwSHMT2) 0 _ b b T
DRWEI(MTS) 3 Class ILE{E T fEE ML

B Do Sv A 7 4 —n FEEETGKE], PFGOACL 2 L, 3 GIZHLA classIIfHBIE
MRS NBIRD 28T L CHIR P 2 Tv 59, T42bbH7n—714DR. DRs DQo, DQs,
DOs, DP., DPs DRs®, DV,®, DX, # L THIBEFEIELSHT, Notl, Nlul, Norl,
BssHII, Sacll, Sall, Clal 2 E# AL, 26 OER, #lAITHLAREEAMRIG,
HTC DR7(Mann) » LDNA##EHSHE L, PFGEAT#{TI tR2D L {5, SaEDHIK
P T 5 BRI T, 19874F 2 T DclassIERFHRIBMRI P RURT 5 LR 3 L 5, i
BAETEOWMED SR G2, FERIE ST classIEEFHEINE b & FElLER T
B L BETHRDHO» LR, RISTHO»LRITEL, 2y e X272 5645 L, DPg,
DPu, DPg, DPa, DO. DOs DXs DX., DV, DQs DQoy DRgr, DRgu, DRgm, DR
DMBUFFEL T3 2 Ed 12, 2L TDPs, DPa, DXg DXa DVs DRepidpseudo
genetEZLNTVA, 36 IZHERODH A Z LiZlX, Inoko H. et alDRFEERF—2I12L UL,
AKIBA (DR,)#lfan C DNA® KBS EEL, PEGTIBNTT 5 &, 2N FNLODEETHEEED,
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Vil. 2 HLADUEZEY & Stifssm

®£1 % HLA v X470 DQ,—DQB LU}
VA—DQa EIETHHEED 2R

HLA distance (kb)
haplotype DQ.—DRj | DV —DQ;
IBW4(DR 1) 80 kb N.D.
PGF (DR 2 Dw 2) 80 kb N.D.
AKIBA(DR2Dw 12) 80kb 130 kb
WT 49(DR 3) 80 kb N.D.
WT51(DR 4) 240 kb N.D.
JVM(DR 5) 80 kb 260 kb
WT 46(DRw 6) 80 kb 170 kb
MANN (DR 7) 240 kb 130 kb
OLL(DRw 8) 80 kb N.D.

N.D. : not determined

ZHEFY Ry —2

4 DNAZREALLZYRY — 2 {EROBERKY

Mann (DR D ZHEM P ICRL o T VR I EDHBL TV 3, b A IZHLA—DRE M
24 ADV,—DQs K& UDQ:— DR D I L TA B ER1 DT EL kB,

2 HLA class! #1E(DQ, DP)&, b FTHEla®EIEICRESE T 3 5

AR 2 b ¢, HLABZ T OEF % iy B i RS 2 2 LT REL - T
SRAH, FRERETERECI T, ZROOBETOMERRPMET LI LIL-T, %
NLDENFROBETORRELMALLI LV bDTHEZ, bitbild T TIZHLA-DQMX
UDP#EA{ET 2 5388008 - transfectiond 5 2 b0k » T, % Hlikuiia & LT L, KE
1Y > SR THIMEMIE % U o A SBREAIEMLRIZ & b Mg LI haf O R 2 AT 5, #:40
2oL TH, 2RO e ST 0s9,

1 HLA—DQ. DQ;s Transfectant cell ®MLR~NDFZE

HLA-DQ.(AHMC,147)"W Kk ' DQ(ADC3B) i (2 A5 B 7 L, Z 41 % liposome
mediated transferiE™® (R 4) - & b, Lififa, U937, CEMMifaizid A L, % ORHE % flow-
cytometry THER D€ 7 7 u—F ik, 2 TIAS-TBWR R L THET LTz, #RIBR 5O
T, L, U937, CEMiilz cHLA-DQIUE»FHIRaN T2 2 P HO»THE, 22T
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&2 MLCIZHWv 6l PBL KIsHil

HLA class II specificity

R -
esponder DR 50 5 o5
D-1 4/8 1/~ 8/15  2/5
D-2 8/- 1/- 8/~ 2/4
D-3 4/5 3/-  13/- 5/-
D-4 3/- 2/~ nt nt
# Stimulator cell DQa« (DQw 1) +DQS (DQw 2)
15000
cpm
7 A
e J 10000
5000
cell , f|1 A
wo o] fu
rl "?' L
h L a—DQaDQs
f g R-1 R-2 R-3 R-1
1
. ['ﬁi, 25000 o
: g Mg A= 2
256 Channel NO. 350 100 150 o200 izg;o Z
7 B
7/
10000
cell B
NO.
5000 /
200 R-1 R-2 R‘3 R-4
1 15000
cpm
C
cell 10000y
NO. c
] Y «— DQaDQs 5000 ¢
JooL Tl
; L)iig»ﬂ";«,,pl__._}”’ é
Channel NO. 50 - 100 ]’5—0‘ 200 ‘_% m

U 037 C. CEM Flow crt R-1 R-2 R-3 R-4

A. L cell; B. 937, C. ow cytometory o

W v B AS 7BV E L B A. LiWia; B. U 937:C. CEM. #Hiut DQRFH:#
HIKLLS X 5 IGHEE, A0 RAMIBLC & 5 H IR

5  DQIEZiRiiniaFlow cytometory i#fT 6 DQIZE = HimiE 2 flfmia £ L22MLC
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Vi, 2 HLABURE & Bt
IR E LT, 20 4EORGHlEE FCMLRZ1T-72, B 6 O, Lt HLA
DQ transfectant U937#iaid, MLR#ZHE4 2 2 &, #HE TIULMLRIZIZHLA -DQHLE
Bg5.4 5 2 &AL 72,

IO L, BekDE A TEMLRIGHLA-DRIUEDVEETH 5 L HE 2 5NT 2O,
DHEEN» G, MLRIZIGHLA-DQWURE S BE T2 I LML ETHE, T4bb, [
Bz TIZHLA-DROUEWE D O T3 7 {, HLA-DQILRDFA ALk 0 2 L8
EBNI, Bl l» T, %classlIE, DQ, DR, DPORIEE D n vitro testiZds > T
CEET A Rk A & 5 (27 b (unpublished data)'®, Z D& 5752t belassITPIE
iZcomplex £ LTI & » DORIBEBEIIEORE 2 XL TVA I - TE T,

L2 T, iz s 5 1 20OHLA classlI$fii)f, HLA—DPHEDMLR (primary, secon-
dary) ~OREPME L1,

2 HLA—DRa DPs transfectant cellDPLTRUMLRNDFY
HLA—-DQ:#E % Dtransfection & [Alk 2, 1D & DPGEIET £ DP{ET & R RV,
liposomei#: iz & b transfection® 17 - 72, floweytometryD#EE, M6 2 1IcHLA—DPIUED3E
HAEH AN (E 8 ), 2N 6DOHLA DP transfectant cellZ et LT, #3I DI 8

0 < 4
T T U A v
Z%kbEco i
"0.4kb EcoRl 5.0kb EcoR1
E EE E EB, BB EEB B EEBEBE
L1 TR — T P — [ — T
3° 5 5° 3° 3° 5 7
DP a1 YR DP . e g
AHMC3 Restriction endonuclesses tranSf?CtIQ}](‘ﬂjL‘ 12DP. DR F
' B.Bgl II & DPg#fz -+
AHMC 351 E.EcoR1

%3 Responder and Stimulator cells in MLR

HLA Haplotype

A B C DR DRw DQ Dw DP
A 2 46,39 T, %46 2,81 52 1 2,DB7 2
v B 2,26,3 55,56 1,7 5,14 52 3 5,- 2,5
A C 24 51,52 2,14 52 1 5,12,19 2.4
R D 31,33 44,46 1,3,2 6,8 52 1 19,DB7  4,-
v E 24 7 7 1 1 1 4
% F 24,26,2 59,61 1 2,8 52 1,3 2,- 5,Cp 63
I G 24 52 2 1 2,12 5,Cp 63
H 11,24 48,51 2,9 53 1 1,15 Cp 63
L/Dp - - - - - - - -
U 937/Dp 3,19 5,18 1,3 ND ND ND ND Y
CEM/Dp 1,30 8,40 - ND ND ND ND {4)
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78000 cpm

<pm l

15000 0 U937(DPa+DPB)
2 B CEM(DPa+DPR)
256
10004
cell
NO.
/DPaDPﬂ
50001
P s ok Ltk~ ’
5 5 PR et el Sapdefibie,
Channel NO. 90 100 150 200
2560
i
I S a
| F DPw1 DPwv3DPiwi DPyvt DPwd DPw3 DPys DPwo oty
H
=1
NO.{ | [
1 i cpm
Vo O L/tk
i on
T EEE 25000 L/DP
| 21 A B L/DP+5a3
1 : ‘ 7
[1 o Soan OO0 200001
Channel NO., 50 100 150 200
256 [
' 150001
r"r
i
cell i 10000
NO. ﬁ
] t}ﬂln DPaDPg
i ',mn e 50001
-
. S o CEM LR (R
Channel NO, 50 100 150 200 DPwl DPw2 DPw3 DPwd DPw5 DPw6 DPw7 Cpb3
8 HLA DPHUEODFR §  HLA DPHUEIC & 2 kM THIN B hsiig

EORoil 2@ H L, primed Lymphocyte Typing Assay, PLT#47-72¢t 2 A, 9 4N
(PLTRISHME#R LI, 2O Lk, HLA-DPPUEIL 2 kGO THIBREN - L TRIST %
ZE, Thbb 2O THIEMERSPUE - 5 2 LR LE, 2L T, FI0OZE (,
primary MLRIZ3 L THHORISHEEZ 52 2 2 L 2L LTS,

O L, AEBEOR, RBROHLA-DQIUEAES- L, & 6 ZHLA—DPHilE b &
BERLZEHN, MorOESYHFAET S I ERMILICI LIiZk W IEF CRIRYD 5, [AE
FHE R L TIZHLA classIl complex t L TEELEBEIPHEL T2 2 LAURES LI,

22T, EBRORETEMICEBL T, HLA classHEETO T NOPEF—RELLE S
PLLTO R RIRE LI
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VIl 2 HLAPUEZE L SR

X 10%cpm X 10%cpin
15 1 CEM 15 7 U937
B CEM/DP.+DPs B U937/DP. 4 DPy
10 10
5 5
I R o ]AA‘B__ELJ]_“__LI__EI_
A B C D E F G - B ¢ b E F G -

A

MLC test by the DP transfectant cells as a stimulater

10
x4
C DNA
pDRg 101 pDQg 101 pDQea 107 pDQE 5
Py ERI Pyu EoRI Py EeRI Pa ERI
Patient No. of - ) DNA Typing
X Clinical Outcome Restriction Endonuclease
No. No. Rejections Mismatched No.
1 % 0 d/12y 6
. £00 y 6m = = = = = = = = 0
40
2 = 0 d/2
. 00d/2y = = = = = = = = 0
26 £
11
3. 0 good/5y 4m = n.t. = = = = = n.t. 0
12
19
4. 4 good/8y 6m = n.t. = = = = 1+ n.t. 1
20
5
5. s 1 moderate/1y 2m = = = = = 1% 1+ = 2
17
6. 8 1 moderate/1y 4 m 2= 7 n.t. = = 1+ = n.t. n.t. 3
7
7. s 0 good/2y 2m = = = = 1+ 1% = = (1+) 3
16
8. . 1 good/2y 7m = 2% = 1% = = 1% = 4
1
30
9. 2 0 good/1y n.t. n.t. 3% n.t. 2 n.t. n.t. n.t. 5
37
10. 3 2 good/7y 6m = = 1% = 3% 2% = = 6
35 removed at 3 month
11. 2 1+ 1+ = 1% 3% 1+ = = 7
36 H.D.
31
12. 2 2 good/2y 2m = 3% = = 1% 2% 3% = 9
23
13. o 3 good/5y 9m 3% 4 = = 1# 1% = = (1) 10
33 gradually worse
14. 2 2% 2= 3 3= 1# 2% n.t. n.t. 13
34 H.D.
9
15. 10 0 good/1y 3 1+ 2% 7 = 3% 2% 1+ = (3%) 15
21 ruptured,
16. 1 on5 day 1+ 1+ 2% 3# 2% 1% 2% = (5#) 17
22 removed, H.D.
n.t. D not test, = identical# : not identical 3# . 3 mismatched patterns on restriction sequences

good : serum Creatinine<2.0 H.D. : Haemodialysls moderate 1 S. Cr. 2.1-4.0
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=5 Total HLA-DNA Mismatched Grade and Graft Rejection and Survival
Total DNA Mismatched Number

No. of Times of Rejection Graft Survival
0~5 6~17 0~6 7~17
0,1 8 2 10 good/Mod| 10 3 13
2,3,4 0 5 5 Bad 0 3 3
15 10 6 16
x%=5.658 3%%=3.309
Yate Yate’
A <0012 e <0034
DQp (EcoRID) vs. Graft Survival
DQp (Pstl) vs. Graft Rejection DQpS (EcoRI) Mismatched Bands
DQp (Pstl) Mismatched Bands Clinical Course
0,1 2,3 0.1 3
0~2 10 4 14 G/M 12 0 12
3,4 2 0 2 B 1 2 3
12 4 16 13 2 15
x%=3.04 x%=4.102
, Vate'
Yate' | 0.05 4 p<0.02

3 HLA classll ®EDEEF(CQs DQay DRs DRe; DPWEEEBIEICERLZELT

wah

FRE b b NOEHE » BB V12V, RetrospectivelZ[AFEERED N F— Ko ¢
TV b LDNAZRHH L, e —7t L THLA—DR,, DR DQ., DQs DP:2{ERL, &
REERIZIZEGRI, Pstl, BamHIZ F # v, Southern blot hybridization® 47w, N#+—1t¢
vy EQIBROAR—ESY PRI LI, Tbb, FFr—Ltir oy ) EDmismatch
band% 4 L, total mismatch bandt, N ZFNDE Dgened’ EHMOEIKTHIIEET 5
R LT,

T2 Doy iR LR G, 1. total DNA mismatch band#’00 & 12, B BREEREE
WRIFCHEZ L, 2. HLA—DQ, genen” BB PUL L U ERIRFE @ - B L 2 R72 L T
w52k, 3. HLA—DP;s geneld (BifE & TR L CHIRBER T2 BRAOTRICEE L
I ERENHO o1, (R4, 5)

INOOFEFENS, EEBHEOMME AR, EkOHLA SD, LD typingL b, 386iCHLA
DNA typing®BHELZHATFIZLY S22 LERELIZLDT, 4% DHLA DNA typingD ¥R
TERmER Lz 0,

R REERMBEHE~OHLA DNA typingld, BII1OT L sHE»H Y, bivbil b iEHIK
3 ehY, GVHEDQe genet OBIERAPFET 2 2 L 2BEL T2, FHflz v hilofk
SUHET 5, M HLA DNA typingldFfEEHMBEO THRCEZ L TmtEE 52 & 5,
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Vil 2 HLA$UETY LS hE Rl

VJ o v d—trormy b LTHE

3 » =

GVH
(N=17) NO GVH
! V=12
164
2 3
124 1
& 16
10
L 9
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Colony Stimulating Factors and Their Clinical Implication
Shigetaka Asano
Institute of Medical Science, University of Tokyo,
4-6-1, Shirokanedai, Minato-ku, Tokyo, 108 Japan
Abstract

Granulocytes and macrophage are dependent for their production and/or
functional activation in vitro on the presence of a family of glycoproteins.
They are generally called colony-stimulating factors (CSFs) because of their
capacity to stimulate colony formation in semi-solid cultures, and are cur-
rently classified into four distinct subtypes, that is, Multi-CSF, GM-CSF, G
-CSF and M-CSF, according to the cell type of colonies formed under their
stimulation or their target cell specificity. All of the murine and human CSF
subtypes and the genes for them have become available in a purified form
and in a large scale, and now allow us to investigate their interactions, the
mechanisms for their actions, the cell-cell interactions leading to their pro-
duction and secretion, and their actions in vivo. Furthermore, the pre-
clinical and/or clinical studies which were carried out using the purified
CSFs strongly indicate that human CSFs will be effective strategies for
preventing and treating opportunistic bacterial and fungal infection as a

major cause of death in granulocytopenic patients.
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(CSFs) — £ #8573 39, 19604EfLizSachs £ Metcalf ® 2 2D —10 & > THID T 2 DFF
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Ptk A buri SFRED)  TI/EEC W O U2 LoMEMEO) Xk
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70-90 223
- i)
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DESLHMRR~2r077—=Y 2L AG-CSFOEERAT 23D LERBREINT V2,
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T, SOVMEELGRPMBECE2L5TH 2,

G-CSF b HolL \2 78 » THRIRRER YA £ o 12, AR F I SN BERER G LBFE OB D @) &
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