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JiE D FE TR 49.4% ASHER Ty 284% ARGl (FTJRE,
Bk K BERY). T5% DA Eofb L FHER
WA38.7% TdH V. JEIEEALA I 0 T fifi T D58 THE B

[, =1 o C\
R ;
g e Mgy

Sina Wl F a2 "

o DO e e e s o, W

Tl . S e - WEd %

t, - 3 3 2 - M i X
" e N L “ N

ey T ¥ -k &

EREEE1AROBENLIEBEORRELEBTLAS/ V-1,

BEGHE2: AMMERTRENEEN(TOIK)EELIEMEDRERE"
THERTWB XS ZVILERID T L 4 F ./ — L(Pre-melanosome) o
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D

S8

D558% EME IR T WD Y (£ 1), WHERO LM
JiE D PERICD W Tid, FHFE7.7%. HEr 83%. MUK
102%. FERYP 181% % & TH 5o AIRTORBITH
JE ok o Al OB EEAWORFEE L D &<, $72E T
FTFERPRIEL EGEROLmBOFEARI G HTH S
Oy HzE o BAE O REEFIZ. 1978 4E D 10 A Y D
BT, US B ARTIZY 480, %520 T, K2 J—
BIETHY . HANTIZY 023, %010 T, WEOYT
TOWIFEIIME 4 20 5 TH o 720 WEIEIZ 0-9 D S DF
DS SN TH Y ER OB & Sciimd 5 Y, £ 72,
ZOWHIL 6064 i 7 V—7 ((1965-1874 45 ) T, *
T, W% 35 ('65) & 50 ('74) T, HATIX, W% 06
('65) £ 08 (74) THhn "o KFTIZEEL A5 HIN
WIS 552 (1), ZHUZEBFE L wRBLE O W
DN EIZ X B %wE bbb, BElEoMKK
ENZBILTE (%) B EEAIRENE, FE T 67, Kl
T 24, FHSERMIEINIL, FIE T 26, #2% C 35, /AR,

R1BUHBEEOESREEE (£BMHEEIE:1,234E6)°

1. FERERREME: 609 (49.4%)
FEEEEIS 95 (7.7%)
ERERED 103 (8.3%)
P B - 126 (10.2%)
FEERE: 223(18.1%)
SLBaER 18 (1.5%)

Bk [5(0.4%)]
ik [13(1.1%)]
R 8B RANER 44 (3.6%)

2. REEREE R 351 (28.4%)
SEEpREAE SR 217 (17.6%)
WhPRAETBER 46 (3.7%)

B (6 (0.5%)]

ik [40(3.2%)]
HILE 84 (6.8%)
FARERAIAER 4(0.3%)

3. g 31(2.5%)

4. BB 45(3.6%)

5. IREX: 47 (3.8%)

6. EFERAIARR 107 (8.7%)
ERBEEP R EOZHSG: 71 (5.8%)
EREALECHE D & WEERI - 36 (2.9%)

7. BRESHELHE. B L L 44(3.6%)

A&t 1,234 (100.0%)

(BAEIRER MEM33 ~ 58F)

AAE iR

0.1-

HEH

1958~ 1963~ 1968~ 1973~ 1978~
1962 1967 1972 1977 1982

H1: brEOEEEEEDEEDERNER?

H#T7. B#H T4 Y Thotze
KEHETIZ, BAY 74 VT RFEDAT v 7L L
T RFEDOY AT A, FaMik, REIANEHOE 2 ) %,
7o, BMRECF -2 ATA % LTRSS THE, %
5O HEEGOIRRE E BIRIZOWT S AR & LA ER
%24 TH o7,

ErEFEE R EEMRRAOR L

RS IR A RERED & O BINIRE G4 T, 6 &
BEEBELTREL:E, £ ERBNERESORRY
ZORMBEINERAZARE LT, BRI T A, §§
\2 C57BL/6] & C3H/He ~ ™7 A DMEGE, i fitiik D¢ -
WacENE BV, Wigee LTiE, B9, aRUEs
DOWFIER R (B-16 K UFS91 ~ 7 Z Bt ff) D% il
T FEIR OREE R E P, RICHAL R AR
TR A NlE—#32 (W RFEEFEELST)
WK HH L. K [ Harverd University, MGH, J% i§ & &
Chairman, T.B.Fitzpatrick #% 4 & P 22 (2~ 7
AL LTz LCTIHE, At 0%z 17 072, Mk
ERZEBIREDSHNTB Y, =7 ZADZITHY 3K Y

TRV TH - 72 filEF#IZ D Pigment Cell Club
(T FEMIARFZE 7V — 7)) OFFBRICIE, Pl it
CRGEERPERZ R R« i w8 R R R
FEWAEMFER) . AN E R BRARTEEIR (BRK
HAEERAEY)) & BT - 72 SEITKREIN S Bl S
7ZMEACEEAINE B-16 % 0 S91 = % A BAufifi% C57BL/6 ]
J O DBA/2 O FicEzhZh#gfi L. B>, B-16 (W)
B S, MR AERMBR OB L 2 A FHE &
Ay B, HEFE IR ORI R Th - 723F
BRESML (B, REWMIATR) o)) - $HE TR
O B-16-XT (M) Milatkzsr Lz 72, 5%
B (. FAFATE). SooE i+ Y (5. Wrs
TR FLEREE) B OV USSR A ©) (%, FEBFIR AR E)
DA T O )< AR AN O R AAMR A OgE L . I8
i AR 2 & HAR N O Rz 3 1 (iEAlL B &) (12
A LR ko Bl (1969,131) 2 #C. B
PIERTICE - 2Bl E & N il ik %2 8 r L 72
(HMV & #4517 72) 5 109, grago iz, 12 ~ 134
TR T = VREEDREA LT OMNBE & B RN
BAZRLTWiz, RLUIRAEREZEIC, ROICHZ L7
HMV MRk 2 7 = a2 ey L.
Fa b AT IR B A % 7% 3 30 E R R oo M S BB L2 25 1L
( 3BHEAL ) L7z25, 84 AL (1971,3) % THs % FkkD
iR L7-0T, aFEEARLEHEI TS50, #
K32 K7 A BRI EELT o720, e
R 2 RIS HEEHW) Lz, #eT —
Rl & B RENE L7225 BE Loz s 2 &
WFHEECTDH - 700 B2 DT, WA o 27 AR
HMV A Y o7 > 7 & fFaf L, 28 4% (1974,6)& L.
oo 2 #CH (1971,10 ) 25 soft agar ¥7 %8 % 1T
W, 48 AR (1975,11) LLFE. 52 #4825 Cloning % 3
[ATV FREE, Rtk O 8 %2 kA, BEICE D
b AT VAR (BRIERZ &) 2ABICHREELT
Wb AT = v FEA BAEMBE HMV- 1,71 #A2

(1976, 10)DBLICHEII L, Y Z 0BT, HMV il
M HMV- Ttk s L7z 2otk HMV- THH
U BB A8 fa, BAMIC X T ) Y — A& 410
(1741%) L Tw/z® &, Platting efficiency 25K% X
DT, BEHRIEZEOMIEICH VSN TE 72, HMV- 1
MR 1L HeLa MRORE & &, 2 5 B R 7 —
TOREDOKE SIZR% 2 BEREZEEZRLTnwg * %
2oL, HMV- THIFaRk & 3R r — 73 ® e ) &
W, W& ST H S (FH. K¥EE). HMV- Ik
WBHAAECEL AT VEBKEBI RoTns (AT
MIRLERAT) o

REEN YA W N 1 NN TUNNR <l =X £ P i Y 7 i vl
L. ThaMHLTHE LTV mXsHnTnas ik
BT ERET 2T, 052 BV LA, 20K
RUCIE, B L EA R T L T b &k
Hrzly, A= vafrEA L Twabe MERAER
MRIEATF MR Do 720 MW ENER DD S &)
Zlax#z oz, LR HMV Mgtk 2 RO A T
Sy ZRUSMC B ED T N — T35  DMRM L % ATz
M FDEE. ®mBIE. AT = VEERE RV, K
e (A ANES S (A B

P, ARX T = v R BRIk OB & 1T 5
7B H1Z. Melanogenesis D52 % A DMl T 72 v
BTHY, T, ATV REAZEAT LA MLE
Vi, BEOmERLTERE R EOME L, WML HR
BiEsdhiu, ZOBEEESICT v 7 TEDL LV
HICHIR A FE - 72 1962 4FI2IRE 50 B ORAIL. 1€
kAo [T 794 PRMORNLESGMIEA T =
bR () WEZzLEbEV, AL, - B (x5 =V
AREREIREE) WM& S b B ERSREELGTH D &
EZT0WDLDOT, RIWxA T = ViEEREE DLW T )
A4 PREEEMIAR O L TR BEEO D B0
BORBRILOLVEVIEZDBTH D,

AT = VEFBICET A8 HMV (- 1) & B-16-

$)uey} pue J23UNodUd Y|
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S8

X I~y 2AR@E2 T, B EEFEEAAR 2T
HE & @ Autoradiography T ® grain FHll k12 & %
Melanogenesis D% OWF%E % Tritium (2 X))V L7z D-L-
dopa®™ (F2) KON Trittum 2T XNV L7 AT = O
BRIA T % 4-S-Cysteinylphenol 3B aE (HMV- II) i
NP NI L D Free ribosomes (2R REYIC A 3 ICH
DAEN, FRHCREIFICRA T ) V=2~ BiTT 22 L
WF ), AOREOIE - EYFEHRE L LT
AEFRLHBIZS D Ld 572,

HMV- I (taFEEREERMIED) & HMV- T (%

%2:°H-D-L-dopa &LV *H-L-FO > DB16-XI ElEfi
RIER ) A & DB TESR AL (Kasuga . 1971')

tyrosine-T DOPA-A DOPA-T 24 hours
nonirrad. (%) nonirrad. (%) post-irrad.* (%)

cytoplasm

free RNP 4.9 47.8 35.8

rEP-RNP 33.2 8.7 7.5

sER 3.1 0.0 11.3

sER-aRNP 0.0 1.2 7.5

premelanosome 1.2 15.5 22.6

melanosome 8.3 11.8 7.5

mitochondria 3.1 5.6 57
nucleus

heterochr. 11.7 4.3 1.8

euchr. 12.9 5.0 0.0

nucleolus 21.5 0.0 0.0

* MEBBREDREDD B0

%3:[*H]4-S-CP ® HMV-II #iEIPIER V) A & DB ESR(a
(Nakamura 5.,1988'%)

intracellular time interval after labeling (h)
organelles 1 24 192
total number of grains 601 647 625
cytoplasm 77.5 75.9 82.6
free ribosomes 58.8° 46.7° 31.7°
rER ribosomes 2.5 6.5 2.2
sER 3.8 0.0 8.0
melanosomes 0.0 11.3° 20.2°
mitochondria 5.0 0.0 16.8
membrane 5.0 9.7 3.7
Golgi apparatus 2.5 1.7 0.0
nucleus 22.5 241 17.4
chromatin 20.0 19.3 11.9
nucleolus 0.0 0.0 1.6
membrane 25 4.8 3.9

aHfE I3 %, bR EERIBFRID free ribosomes (C# 1 3°H EHEDHRDE S H
SHICEE TH 3 (p<0.001)

HEARBCE IR ) @ 2 B, BUE & B AR e
JagATIc9%F 5t R S h, AR RS ST b,
HI % 1 melanogenetical Z=WFZEIC WV S, BIEICE S
b % OWFFERERB T OMIEI . > T 5o

[HMV- T fifakkiE— R, HeLa-S3 @ contamination
R S N7275, TR, RS R OMRDBIENTN
GhEEfarsesE) TRA2 . BEHESTISFT L,
MAC - BRAF ST %o HMV (- T) MlHRICB L Tid,
Skt W Z R, X T = VRIEMEOLETE, X- fKZ
P RO T BIZFNFE O 2 & OMFT8B S b 2
ExRHSTW5,

B AR R T DIRE

1 PR T-HMC X 29I B9 2 R RIIE 2R

M EAFRE SR L2 AR I, P TRSoR
FRF IS 2 AN - BERILEF M (S454 ~
50.3.31) 1 AHERINES 1 FAld [ R B 5 2 FZE8E ]
DTNV —THREIGEE SN, £ OWfEHR L O RS,
F PR RAROBBRENSOH LA LT, #E
A BT RICIFOCH SN T, FIRISEETIEREZ /-
720 L7zo BB TOEWIGE 7V — T13O5F L X,
@RfE, ML~V OEEL V25D, AR
. N T 7T — 7N K B 2MeV s
(LT=45KeV/um) O L E T bt % fv CTiF%RIC A
0. TR X AR B O 2 WA R T o4
ZHhElt (RBE) 2500352 A2 E—HIEE L
T2 B o720 FWVICWERET, BEIZLIVK
BT, BFIRIEDL e Sz, WAT464E 3 A 30 HIC
JERRSY [Hh VT35 O AR RN BT 2 AW 1R
] ZonT, I EMERoOSINE 2 T Rt EH O
BB & S HOED IOV THE 21T 5 720 A~
ORI, B RRIRTTEE S O3 T H % Bk B 2
MABEBEE L, Z2ofh, Y o5E, SHERE. By, fh

RS 22 DSV BTz, KISz X9 1S, B
Jald Ao =V EARETA L, BEBOAESR, HEBZEON
BY (HHERE) OBIIEETH S, 7o, BEIZHTR
DML in vitro RORMALRGIEHMIEHE L in vivo RO
TR 2 EANERA L Cwviee AMIBOKLET
Wtz e 3 AR R o shoulder UF) #5® H —
THMDTREVZ & EDPRATRIRE R T2, =
S O FGHRIEHTEIESS 2 W C O 2R I IR F
R & 59 AEDIRAC LT » 7225, EWPEE LTid,
FERRBENEE LT Eh RO EE RS, i
T B RADHT - ML - MBSO WT, Rx OMETHF
W32 P T, RBE L U0FOER % 3R L ™%, £
7oy WIS & O TR, MERFE RO b a
YR 2) T ONRIEEE BENHI R DT -7 —Df
Raxge LY EWHNRICIE T V7 3 7 oL
IR L. F7o MO & O it P F#R o
MEOWED R EIN, FOTF=v 27 LV+ 54 Fik%
TR L7 R R OB RE R A F v 3L © 8 — VKRB
B & B/NBARORE SR & O RBE 3 hZh 25, 28 &
Wl S, BT SEMEEIBLEE ClORR R 0 B R AR
RIS TWR 0T,

HMV RBAEMICE LTS, Ny -7 - 7570
HEF M #C. RBEA'Dq UF#F) KT, 98 &
V) K E KRB LRI B o 7 Y (R
4), F 72, Cyclotron Neuton Ti&) /38 (P3-HR-1).
HeLa-S3, HMV-I Tld, %4 |2 Do KT, 212, 1.95, 1.87,
%72, Dq KT, 369.2.04,,257 Tdh - 7zo HIZ RBE I3,
Do KU DI0* AR IEEE LT, £HOMILE o
BB A % S, #P T RoMRIEREEECB Y
THITE AN R U Cldgh &5l 2 R FR R R 2R L.
MWL) DR ZZDY, RBECHEL T, M
B DHIFTORBE O #KIZDq (BEE) Hk&E S
CHRIFL T B (M 2) 7. RBE RO AR 53,
1 LET BB G 1 2oxk U C R lE MR 12k & v Elkind

R4 BRSO RS RESZN

cyclotron van de
cell line arameter X-ray cyclotron neutron Graagg neutroun
P (200 kV) | neutron RBE RBE
(En=13MeV) (En=2MeV)
D, (rad) 123 58 212 2.3
P3-HR-1 | Dq (rad) 48 13 3.69 -
n 1.5 1.2
D, (rad) 123 63 1.95 25
Hela-S3 | Dq (rad) 190 93 2.04 7.3
n 5.0 4.2
D, (rad) 125 67 1.87 25
HMV-I Dq (rad) 272 106 2.57 9.8
n 9.1 4.9
B (X100rad)
1 1 2 3 4 5 6 7 8 9 10
O T T T T T T T T 1
(N .
L9 \?k Burkitt P3-HR-1
\ BN e ---- HeLa-S3
* % S HMV-I
0.1}
g -
1
$ -
0.01
0.001 -

H2: b b3 E MM A (Burkitt ) > /YEMAR(P3-HR-1). RF L KM
(Hela-S3). E&EMAT (HMV-1)) O RUEFHREZ 8

R % R L 2%, 2ok, K& PLD [ AE S 2
ERTW2 P, In vivo RIS Tld, BEREFEMILEIE
JEE R > b DB RE & 15 T O [IER T oA FEMIC X )AL
LET W4t c O D10* 0 AR R Th & R %
RTRERE o TWD B, 4%, in vivo RTOFED
M LI, v M COBERIEOMEDE 7205, Ho,
e ML S OVHE B R~ D U P TR O B E D LN
W OWZEDBEAT L CHEd STz, [ RIHOFEMNIZH W T
R BERF 20 F4EREZ BIR L CTF &), (oK
FIHICBE S 2 AMZE] & FA7uturoEA L,

S)uey} pue Ja3uNoosud ay|
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D

LT K B b7 & O R T 2 72 G IR O
W W) HEELRELZ HIEL T2 T, A%k L L
17 LT WFSEEEIE 2 O O SRR EH IR W B~ R0 K
MR OHEMER L DKWY LI N, [H4 70 b
T » QEFFIH ORI - PRk MEdEE /R (S514 ~
53.3.31) ) A5 S v, PR TFRAERE O AN O [T
DEWFEA] (BT BAFFEHE D — I3 F T stiEH A
M7 —T~BAT LTze F7o0 [P T HAHRITIE SR
B EM504E4 H 1 H) 1% &Ml 5 S iz,
XD, BERY A 7a bt ro@EsdZgl, i
DB EN A FE I L 7207 Td - 720 B tlifiE
BlE4S D ERTE v ¥ —ORBERIIET —~ Lo T
Who ZORHITIX, RREHEHE (WEE) . e W OF
BedB) Mo & o HAIZH & 35k - ik L 72 8wk
INEDEEN L WEBWHTH S,

C DR, RENR B 2 A, FERROBBII R E <
%o 725, EHANA T HET B AT, FIHEERM
DS AN E LS By FRGIE RN R K 2 B o il
FALDIRIE S, FAENG BE AR (DFHE) I
ROMFZIIIE S, BEHHREROFFR IR ZIE L SE
b7z,

2. GRS X 2T AR ART I B3 B R IR

i R ZE O RFZERGE O 32 0 25 & T R O fk
PRS2 5 & 0 AT OFE" 2 28 %
L7225, "ZoOREEIFFTwD e, —BIh
JELDBD %o AL, T ORRFEIL [ L <OV
NKIZ xS 2 fE B o W 5 A - JER
BRI (S484 ~535.31) ] T, OHFE TV — 7,
@@ NV—F, QBT IV — T TR SNz Mg
V=T =& —ZFERE IR T, REE M o 43
R TR X 2 B3k & o f B REHE 52 (2 BY 9 2 B
2] THH., FOFEOT T, OO MEHIEHE OO
WiZEx S L, F72. OORFZEIEDOND 1) SPF v 7 A

% 5: C57BL/6J-SPF it Y ARV -CV ¥ ) AN ARRE
FEB D HE M5

C57BL/6JNrs
SPF (%) C.CV (%)

No. of mice 147 95
No. of tumor-bearing mice 101 (68.7) * 14(14.7)*
Thymic lymphoma 0 1(1.1)
Nonthymic lymphoma 4(2.7) 0
Reticulum cell sarcoma 66 (44.9) ** 6(6.3) "
Plasmocytoma 1(0.7) 2(2.1)
Mieloid leukemia 2(1.4) 1(1.1)
Lung

Adenocarcinoma 4(2.7) 0

Adenoma 11(7.5) 2(2.1)
Hepatocytic

Carcinoma 2(1.4) 0

Adenoma 9(6.1) 0
Stomach

Adenocarcinoma 2(1.4) 0

Epidermoid carcinoma 1(0.7)
Others 17(11.6) 2(2.1)

*p<0.001 . **p<0.05

%6 : C57BL/6J-SPF i~ ™) R H T 2 HEHRFREEDHE
Bk gER®

Control (%) |100-400R (%) |500-800R (%)

No.of mice 80 162 143
No.of tumour-bearing mice 57 (71.3) 111 (68.5) 84 (58.7)
Histology
Lymphoreticular tumours 41(51.3) 71 (43.8) 57 (39.9)
Thymic lymphoma 0 2(1.3)° 19(13.3)°
Nonthymic lymphoma 0 13(8.0) 15(10.5)
Reticular cell sarcoma 41(51.3)° 56 (34.6) °° 23(16.1)°
Myeloid leukaemia 0 6(3.7) 4(2.8)
Liver tumour 7(8.8) 23(14.2) 8(5.6)
Lung tumour 9(11.3) 23(14.2) 11(7.7)
Renal tumour 0 2(1.2) 1(0.7)
Adrenal tumour 0 2(1.2) 2(1.4)
Testicular tumour 0 0 1(0.7)
Skin tumour 0 2(1.2) 1(0.7)
Muscle tumour 0 1(0.6) 1(0.7)
Haemangioma 6(7.5) 11(6.8) 5(3.5)
Bone tumour 2(2.5) 0 3(2.1)
Gastric tumour 0 0 1(0.7)
Total NO.of tumours in 66 141 96

tumour-bearing mice

p<0.001 . %p<0.025. °p<0.001

OINEETEZACIZ B $ 2 B OEZE 7V — 7 & 1 [ 5E
BAT o720 AWFZEPIIIZ AR BLE 4 B & hEE Lot
B EHO—HAPER & LCHIgER I L. 10 4ERoBE KT
Oy P LTAY— L7 ARIPLIT RIS,

HA4 6456 H3H., MEAFEOMGIZED., F3H &
ERIZEEZF IOV T, FHITHE R O LA
EBURIZOWT, HFNZRENOBYZE T HERA
RWTE 2> THY . MR AT 4FBL &0 KRR E R IE
ELT, BFAF—PLTW

FIZTERPICIR R Y ¥ 7 + — F RS EEEEO
Kaplan #3% & Wik V. SLEED 170 R x 4 \55H
EEICED, VO NERERICHERSNDL L) FE
BRICHIRZ Ff > Tz, JREB O E LT, 1964
4E Fk 12 Oak Ridge National Laboratory % & R L.
Hollendar AT . Dr.A.C.Upton Z#ifa. # 1 @M. [
WM CRMEZILO A % Lice 72, BEITHED ~
RY Y AT BERFERAMFE 25% L. T00R O
% 43 S UL A O R A A EE IR TH D,
700R — [ MR CIX BV TEBRICA S 2w & &
ALTwD P, REHFTIE. REMCHEE L7z H-2
haplotype ® % 72 % C57BL/6Nrs, DBA, C3H/He 7% &
T. SPF-SPF, SPF-CV, CV-SPF 7 % /4 j& - fil & B 5i
THTOLNRTWAYY ADEEMFIC L 5 HRIER
DHERERTEE L. T ZTRODOEERON,
SPF-CV  (SPF 4 j# -CVIE#E) AL L72E
R~ 22w, B3 Rz BRI L 2 EE
AU, AR OMRRBR (2R & 2 o
OWTOMIREE 7257 —< L Lz ThHDHE
&, SPF-SPF &M T Cid, mfim— RS - RIVWEE
M HE & 7% 1, Clean conventional % &4 F THA: ¥ -
fF I TV REREIER~ Y X, -C57BL/6 R~ ¥
A - ORIEEIAHE (16-147%) 75 SPFALIZ X ) m
1t (687%) L. &3RI1CA0, ERMEESZELFH
s, SREET LI L D® (£5), F-BEICk
% SPE-SPF < 7 2 D #5558 42 5013 1= it i e R i C R
AL, BT ISR 5 L At#E D
®(3%6), W2, SPFEE~Y A XEMEREL 2D,
WA ) > S O b5 v JREL OB 36 A AR & 4% B — Il 4z 5 HRLGY

PER CENT INCIDENCE

C57BL SPF, MALE MICE

50 R.C.Sa. 20- Lymphoma

2 v ZR Myeloid
L 2 2 2 2 Leukaemia
2007 71 ' R
o4 277 R7Z Rz
01 2 3 45 6 ol A% o .
01 2 3 45 6 7 8
30 Thymoma 30 Liver Tumour

o!_\r—u—\mﬂ 0
1 2 3

0 4 5 6 7 8 01 2 3 4 5 6 7 8
RADIATION DOSE (X 100R)

H3:12B5TYyHRNEL 338 THRE & h /2 C57BL/6INrs-SPFif~
BB L EREES. BEE R U ESOEERER (%)%

(%) (Age)
1007 90 Incidence of overall tumor (%)
M Double ca./all tumors (%)
80 . male ) ch;’,f:/:,ya?
) female o
70
50
60
50
O AV T 2g% 35 i 3T Tssw 65 T 74 W83
25 '30 '36 (s22) (s33) (840) (849) (s58)
(T10-14) (810.11)

R4 EERFHE & LEBL VICERBEORER

ML 700rad TH 5 Z LR S TP (M3).,
AR REEZEDTVDE L, BT LS, ML EO
MEIC22 & Y7o o0 BB ATl FE5E4E O BE D
AE BTSN 5 2 (K4) 013, BEHLEMET 2
DTRHEVNESORTELD, ZRIELTLLYZ
BTORWENE SNz, BH, K5 RS TY
% H$I2.50% survival TS 5 & EHGORE (CV )
DFNIH T 6.3%, FAEIT 105% T Fo5AE T
EAERICBIE S PBHEN B> T2 03 LT, #
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D

100 74

o
S,
i
(4) i C57BL/6J-SPF
i

50— - = e i
C57BL/6J-CV J

PER CENT SURVIVAL

R7:CVY ) ANHF#IBAEEELEL/ZSPFY IR E
CV ¥y ZNDERRBE L THEFRH L DB

C57/BL/6JNrs

SPF Ccv
No. of mice used 145 95
No. of mice died until
933 days of age 90 95
No. of mice with tumors. | 60 (66.7%)* | 14(14.7%)*
Max. Survival days 1504days 933days

B * 1 X?=51.9298. p<<0.001 (—H#BETIE)

58:C57BL/6JNrs-SPFif £-CVIE<Y ™) XIZH T
BIBAMEE O LB

SPF :Enterobacteriaceae Streptococcus foecalis
Staphylococcus albicans Lactobacillus Bacteroides

CV :*Clostridium, Bacillus sp.
Fusobacterium spharophorus Fungi
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m ‘ [ Enterobacteriaceae  Streptococcus foecalis
Staphylococcus a Ibicans Lactobacillus Bacterides]
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Knowledge about radiation emergency in Thailand

Adul Bandhukul and Wanna Chongjitpaisan
Occupational and Environmental Medicine Center

Nopparat Rajathanee Hospital
Thailand
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It is astonishing that the knowledge of Thai doctors
about radiation or nuclear medicine is so little, even
though they are diagnostic radiologists or nuclear
medicine doctors. Generalists or specialists in other fields
have no concern about this field of medicine. During the
period as medical students, there are very limited days of
training in radiology or nuclear medicine departments.
Furthermore, perhaps there is no training at all in the
curriculum of today's fast track medical students (the
purpose is to make as much doctors as possible quickly.)
who are trained in provincial hospitals, because radiology
or nuclear medicine departments are only in big medical
departments in universities in Bangkok. Now, Thailand
has residency training for emergency physicians which is
the post graduate training. These physicians will work in
emergency departments to serve large amount of patients
in today’s emergency room, so these doctors do not go

through training in radiation or nuclear unit.

Emergency situation in Thailand

The only well-known accident with radiation in
Thailand was the one in the year 2000. A big company
who used a therapeutic radioisotope machine left the
used Cobalt-60 source in the container in the area of
its company. It was stolen by the iron —debris-selling
merchant who didn’t understand the radiation warning
sign on the container. The Cobalt was sold to the iron
shop. There were more than ten people who were sick
with acute radiation syndrome, 3 were dead, and the
others suffered in different degrees from amputation of

the hand to chronic radiation sickness. At that time there

named Samuthprakan. The patients came to the hospital
with fever, malaise, burn and low white blood cell count.
It was a good luck for them that the medical doctor
recognized the symptoms and signs as acute radiation
syndrome after differentiated it from other diseases. He
traced back to the shop and saw the radiation warning
sign on the Cobalt container. The hospital tried to find
the assistances from many government offices, in their
province and in Bangkok, but all of them said thatit's not
their responsibility. Finally, they had to manage it by
themselves. They used lead protective clothes used for
protection of X-ray in the X-ray unit, and they tried to
bring the Cobalt source back to its lead container. The
patients were finally moved to a well-equipped treatment
facility in a hospital in Bangkok. The expenses was paid
by the Ministry of Public Health, not by the one who
had responsibility, even not by the Office of Atomic
Energy for Peace (OAEP) who took care of radiation
and nuclear events in Thailand. Finally this radiological
emergency event is weaned off. Recent concern in
radiation emergency is dirty bombs, the making of

nuclear weapons in North Korean, and lastly the usage of

Polonium to poison the Russian agent.

Terrorism era

Since the Gulf war, there was much propaganda with
many methods of terrorisms: e.g. the use of Anthrax
powders, sarin gas and many nerve gas. The U.S.A. sent
teams to teach military and civil doctors in the South
East Asia region. They came many times every year
to teach doctors in Thailand about weapons of mass
destruction. There were many terrorism preparedness
plans and practices in collaboration between Thai and
American with simulated situations in an international
airport or many places. There was the new department in
the Ministry of Interior called the Department of Disaster
Prevention and Mitigation to look after all disasters
including terrorism, chemical disaster and other natural
disasters. This department does emergency drills in non-
military side. The drills are mostly for chemical disaster
and include zoning, establishing the command center,
decontamination, patient moving, triage of the patients
and evacuation of the general population. In hospitals,
there is a standard that it has to do the mass casualty drill
every year. Now they have to do the chemical disaster
drill with the Department of Disaster Prevention and
Mitigation at least twice a year. With this terrorism
alertness, there is a new national preparedness plan
which also includes radiation and nuclear emergency
plan. However, it's very disappointed that the radiation
and nuclear emergency plan is still not implemented

among practitioners.

Radiation emergency preparedness

As you may know, there is still no radiation emergency
drill in operational units in hospitals. Only a few
doctors and nurses know how to manage situation when
accidents happen. The most frequent man-made disaster
situations in Thailand were terrorisms by bombs in the
three provinces in the South of Thailand. There were
also many chemical disasters in Thailand such as: one in
2005 when there was sulfur dioxide leakage in Ranong
province with 82 injured workers, ammonia leakage in
at least three provinces with 267 workers injured, gas
explosions in 2 provinces with at least 3 death and 10
injured. There were much more accidents like these
happened each year. So there is no question that chemical
is the most important. No radiation disaster was reported
in the last 10 years except the Cobalt-60 disaster. In
Thailand, occupational medicine doctors, who have much
knowledge about chemical and radiation (because it was
used in factories), take responsibility in managing these
disasters in the hospitals, because most of the doctors
working in the emergency medical departments are
generalists or specialists partly working in the emergency

room.

ER personal dressed in level C moved the patients in the
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Emergency preparedness teaching unit

Nopparat Rajathanee Hospital is the only hospital in
Thailand who has to do the occupational medicine by the
Royal declaration, which indicates that it's the hospital’
s responsibility. The hospital is also the national poison
center in the National Chemical Safety Plan. The hospital
set the national treatment center for chemical injured
patients and is the chemical preparedness teaching center
who teaches most hospitals in Thailand. The contents of
teaching are about chemical disasters and no components
of radiation emergency. Radiation emergency drills have
many parts in common with the chemical emergency
drills as follows:

1. Both change doctors and nurses who do not know
and fear to deal with the patients to know and
not to fear to treat the patients with appropriate
precaution.

2. The recognition by executives in many levels that
it's important to prepare and practice the drills in
national and local levels is required.

3. The preparedness is important for all stake holders
including the public and the expenses is given from
the central government to the hospital level for the
training and drill exercise.

4. The drill exercise needs cooperation among all the
doctors and nurses in the hospital.

5. The drills have two important parts. The outside
hospital part in which all government offices have
to cooperate and the inside hospital part which
begin when the patients pass through the hospital
gate.

6. The drill includes immigrant training, immigrant site,

zoning, wind direction and approaching, triage of patients,

The patient was moved in the clean area in ER and was resuscitated

CPR, PPE training, decontamination, water collection

after decontamination, and the treatment of the patients.
The training unit has to do the emergency radiation
drill. This is almost same as chemical preparedness drills
so it can be done together. The scenario will include mass
casualty with chemical and radiation exposure. These
can be done together and the Office of Atomic Energy
for Peace also supports this direction. The Nopparat

Rajathanee Teaching Unit plans to do the disaster drills in

almost 9 provinces this year and will include emergency

radiation components in these drills.
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