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1. JjeIMEH|(personal dosimeter)
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ol 3] FEekg A3 wbedsiAl Fahe
737t Jek
AegAle] 24 AREE aefstoiol & Aojrk
ICRU Report 20043 maximum permissible
dose (MPD) A 3oflA] 30% 9] &5 ¥ &sglon
ICRP Report 120]]4% MPD AZoll4] 50%9] &

E3

Haialests] AFEAd 21P

22 ¥ galadch v 79 ANSI N13.11-1983
American National Standard for Dosimetry-Per-
sonnel Dosimetry Performance-Criteria Testing-&
ZollA] Bl 51oL)A] photone] 73§ Ab3LA] 0.1
WA 5 Gy Mol A 0.39] tolerance leveld 715
o2 39} u]ak NBS National Voluntary Labo-
ratory Accredition Program (NVLAP) ANSI
N13.116) wheh A2 A% Q1% 715e A4
o et of A% 15709 AHAE Agste]
dhelmg gy AekAlllA) 50% olde] 23} &
Astiets 715 52 F dvks AP givk

2. Mzl [hg S&(opportunistic dosimeter)

M HE AekAllol] WAL HEE &
o1galed Belt A 4EE oY 4 3
o}, ulF-2] Three Mile Island QA A3 FH 7}
Ale] elehs BEE SAelol ol o84 A%
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= F93 g7 wAE A o) fsle] Hdek =4
& Aok R E AF FalA A 79k
thermoluminescent signalg o]g&slict LR3I}
Norwayol| & 3] Zx1e] A A& 0] BAS A-gsto]
e whio g Mg ZAsldr) ol d¥%
< ol gule w2 Xof FXlol| Ag-Ek porcelain
o725 7=z} o]fjoll el electron spin re-
sonance (ESR)E o] &3} free radical Z4& &3
Ao 2ol WEATE AR nitoglycerine
tablet oju} Axkd vielel wi, ZAE rE w57t
o] &9t mAG42] thermally stimulated exo-
electron emissionS ©]-&3}= Wo] AL 9l
k. XA 9Z9] A CR-399 A3 BAo] ¢
AE AAIL Qb AgEa gloeng o]F o
3 A A AR o] 8d yHsAel ik
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3. mEME9 XfTM(reconstruction of
accident)
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1. EYE HAHhematological indicators)

1) 9 parameters (Thoma GE Jr & Wald
N, 1959, 1961)

Hemoglobin, RBC count, hematocrit, WBC count,
neutrophil, lymphocyte, platelet, reticulocyte ratio,
ESR £ 97§¢] parameterE o]-83tt}

76‘*‘211—.—51«1 7t e AEE A7 Y
rank 2 E3lo] o] & Al 9] HaE ¢
3l 4=& hematologic injury score & sPH HhAAL
£A 57 group < Injury Group I (survival as-
sured), I (survival probable), IIl (survival possible),
IV (survival improbable), V (survival impossible)
% oltiol dliuksbeA Tt

Fatal case (Injury group IV, V)2 7% w9 &
48] score7} Z7Vsl 2~39Y o]l Injury Group
o) Fito] Fhsshu

2) 3 parameters (Kindler H, et al, 1996)

Lymphocyte, serum amylase, reticulocyte count
o} 37 parameter® olgej] TE & 3647174
1 @ 33] FH3te] WAL &L 5709 category
2 F8Bg 4= 9ltHTable 1).

3) 1 parameter (Andrews GA, et al, 1965)
S1% ¥ 24 ulx] 48412k9] Iymphocyte 5% o]
gelo] MAATZS HEES normal range
moderate, severe, very severe, lethal injury 2 1§

shalul ol-g2igin.

4) 1 parameter (Goans RE, et al, 1996)

Lymphocyte count®] 74 455 parameter2
SEERY

100 YA 500 cGy HHel F4 WhAAFZA] #

Aol m W Aol 2 Ulx| 3A% BHew



3 WA 43] ZAslo] lymphocyte 744 kineticsE
TokaL o] 2EE AS FAghK(Table 2).

L(H)=Lo e®*®™*

2. HAYSIH HAHimmunological indicators)
lymphocyte cell surface®] IL-2 receptor®] over-
expression-g ZAsl= HBH(Xu Y, et al, 1996),
tymphocyte subtype (T, B, NK)#} &% surface

receptor®] <42 ZA = b (Greenstock CL,

tg=ese] AEAY  23P

et al, 1993) F-o] gjor} 7ol sensitivity Q] X}o)
7} Ak

3. MIERNsE HAKcytogenetic indicators)

1) HMR|0|A (chromosomal aberration)
AAA el HestA ol & dicentric, ring,
deletion 59 HIEE ZA3lo] o]|2HE] WlALdek
& AshE e AEH AR ARy
oA 714 ol &M Aol Erk e
sk 2=l glol el

[ o i1
B wdg Bew

Table 1. Laboratory Parameters to Roughly Estimate the Patients’ Clinical Category

Lymphocyte within 36 hrs

Serum amylase within 24 hrs

Reticulocyte count

(X10°/1) ) (X10°)
Category 1 ~ 0.0 ~ 2,500 ~ 0
Category 2 ~ 0.1 ~ 2,200 ~ 5
Category 3 ~ 03 ~ 1,500 ~ 10
Category 4 ~ 0.8 ~ 500 ~ 20
Category 5 ~ 2.0 ~ 100 ~ 50
Table 2. Estimated Radiation Dose as a Function of K
K(D) (day-1) Estimated dose (Gy) Lower 99 % limit Upper 99 % limit
0.00 0.0 0.0 0.0
0.05 0.65 0.50 0.80
0.10 1.24 0.98 1.50
0.15 1.78 1.44 2.12
0.20 2.27 1.87 2.68
0.25 2.78 227 3.18
0.30 3.15 2.66 3.63
0.35 353 3.02 4.05
0.40 3.90 3.36 443
0.50 4.54 3.97 5.12
0.60 5.11 450 5.73
0.70 5.61 495 6.28
0.80 6.06 5.33 6.79
0.90 6.46 5.66 7.25
1.0 6.82 5.95 7.69
1.5 8.18 6.90 9.46
2.0 9.09 7.43 10.74
2.5 9.73 7.76 11.71
3.0 10.22 7.98 12.45
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Q1 Aol7k e 4 ek WA ANE Y 3 5L
Ak 27o] Fbsehn 3E & Aol Aok Fol
5 o] go] 7haslct A4 9 #-Ea Ao whE
Holrh glome AYAUT EE THE A4sT
ololl wek M F4e Ak

2 FISH 7]¥Ho] %9l=5lo] translocation7}A)
=5 & QA =t vgHdlA e el
w o}z ABEH Ak FAl e o] &= oA

- ok
'Cg‘E~

2) D28 AAHmicronucleus assay)

Aol A4 due 22 vlade] el &
g FAs AoZ tzTdAe ¥k g8 9A
A 35 39 vl5ollA FEA ol whE Ko7} Qirt
0.2 Gy ool FAo| 7hs3sld WAAd 34 <2
A 40% oldo = <A Qlrh

3) Apoptosis

TdT assay (in situ terminal deoxynucleotidyl
transferase assay), FADU assay (fluorescence
analysis of DNA unwinding assay) (Boreham DR
et al, 1993) So| A¥PHog A|xxw 9t

4) 2RSSR 2AHmolecular biological

indicators)

Halo assay (Vinograd J, et al, 1965, Roti Roti
JL, et al, 1987), comet assay, halo comet assay
(Rhee JG, et al, 1996) o] Qlom HkA Aol o3&}
o] A|E# FHo] disaggregation®] ¥& FH3v}

Halo assayy DNA organization (supercoiling)
o] HIE ZHslE A2 DNA repair o]Adl&=
2 Gy, °]%oll= 10 Gy o]dollA FAo] 7153t

Halo comet assay9] 7-$-oll&= repair )& 0.5
Gy, °I¥ 2 Gy o|dollA FHo] 7lssich

o]®]ol] alkaline *£* neutral elution® £3

=

A3l W, ELISA, FIA 58 ©]-83lo DNA 9]
site specific damageS &A= ubho] i}

5) MslstE Y (biochemical indicators)
Albumin adduct, thymidine product, enzyme
(amylase, diamine oxidase), GSH adducts, specific
nucleotide adducts, protein metabolite, hemoglobin
adduct ol HAH 7% F F7AEE Aol FiA

Qo W mh Lol FES S%c

6) MEEaE™ ZHAKbiophysical dosimetry)

vl o]l o)sle] AJAF) free radicale] solid
material Wol] trap %|o] gl.o free radical®] <=}
= kAbAd kol wl#Elgc). o] DNA repair, adap-
tation 52 WESH whe] o] glvk WA
9] AA(quality), LET, E&3]Z(fractionation), 4
F&o] Aol gt

ESR (electron spin resonance)-2 free radical
spine®] & A3 Az Ao Fad YA
#ol] ulelglch

Aere] Bk o}, €%, wE & in vitro
study7} ¥o] gl o San Salvador®] Co-60 3)ZF#};
2] Aerd el woll4] in vivo studyr} A=t
(Desrosiers MF, 1991).

x)o}e] enamel-S ©]8-3t in vivo study”} 7S
o] 9Jti(Yamanaka C et al, 1993).
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