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1. X 248t (Molecular Epidemiology)
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Abed T2 ST U /AT dE o] Fo] F2E ALEY] dFdAnt Aol
LA shertske BAIZE 33 Aol ol d WHLS Ry At HZ A XEAE
T BA AETHQ o2 DNA, g44 59 A5shdd 32 AEFHAQ AR
< o83t 2 2 AW £ 842 FUATIEE =o] A% RoliAx
Y= At '

gagete “AaA AT AANEE oAt WL oA Bl

217, oleidt PUEL AH AL o] opith AGY gt ATe)Ae HAA

3 Jolat €zt (2 Sl BY zrelel ¢4, LA, helst AvolA

9 A7 BA F9 34 (1T B0l guoly B9, AstEjolwn) ol FL <

& AT 19804 27H ST BAL el A golt vA ST @
=]

between exposure and disease occurrence)oll 3t x]2jo] FajrlH A E3] A I
2o A ATNA AFHo 7 ALEEHT] AASET
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2. MXX|#o &7 4 FEA (Types and Usefulness of Biomarkers)

AE3H4 2K (biological markers)E AW A2etd, AT = Bzt
FEo A9 HolA= U AAI F& XX EL (indicators signaling the events) &
Aok Q8tH A7 53] 844 A g d8H AT YETE A o] &9
T840 vFAME HZd AAHQEH, 19873 v FARITH (EPA) o 83o
2 nj=x 3&<9Y (National Academy of Sciences) ¥ =@ A3 993 (National
Research CounciDollAl #7434 ZA@e] AT YA AESH Aiq9 ol g, /M, 3
g3 24 FL AHYsteq LESRT (Committee on Biological Markers of the
National Research Council, 1987).

AESH AEY FTHE A Z2 AR (markers of exposure), FFAF
(markers of effect), 444X X (markers of susceptibility) 2 ®H3tch B} A& o)A
AEH ARE ‘EZ2-AY o] ALMA} FA'0Z BF3H, == (exposure), WH-&F
(internal dose), AE3%+3 7 3}-8&F(biologically effective dose), 7] AE3A 7z
(early biologic effect), ¥&td F= 2 7]F(altered structure/function), Y44 A4
(clinical disease), Z+AA K (susceptibility) 5 842 =Ho Y, 247 AH QY&
A AREL <a¥ 1> Zo] TR B £ Yk UF £Fo2E F3 A9
24y AMFESo] Qi (o, PAH metabolites), WE23H3 &3 £¥o2E DNA
adducts, 3lEZF2% adducts7} eH, 7] AESH GHAARTZ = GAA o4, Alvj
FAEA 2, FIAX QW] FFAA BG4S, FIAA fFHA BT Fol U
on, 7H/Qlel ZAAd 98-S nlA £ Qe 820 2= Glutathione-S-Transferase,
N-acetyl transferase, DNA repair capacity®] zto] o] glth

AA A ARE O3 22 FHL Zeh AA, 29 Ay 2z 3
A 71 2 A e oA B =S Evh 4, 4% RAEA dE A
o] 7be3dte AA Z 2o ZIHY FAE ATTh AA, BAA AP0 YFHoR
AEE7) o)A A9 A QAT A, 834 2 =9 2 T4 A5y E
F 2RE AN =24 & Utk A, nd \s R oas) A HolA
(variability) #¢tell =58 &th- dAA, MY Ee JADY 3z Hrld =58 &
o AEA, A FEIEA tF FrAde] Aols HHE & Ao

27 2 4PstdTel YAGAANES AHgEE e 2 JHA Alge) m
2ixjojor o} AR, XFe] WESH HHA (biologic relevance), 4, ¥ FF,
E¥ Al 2 ulde] @3 2kE8tA o]d] (understanding pharmacokinetic aspects),
A, Z29 AHW7Ee] AIZHHQA AFA (temporal relevance), WA, Axe] AAZQ
o)A (background variability), GHAA], XNEZF ] AAE L AAA (sensitivity,
specificity, reproducibility, predictive value), PtX|=to 2 Algal3 2 H3td #3 A
= u)E]ojo} & Alglolt} (Schulte & Perera, 1983).
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1) Transitional Studies

a. biomarker development studies

- reliability studies

- sample collection and processing studies
b. biomarker characterization studies

- cross-sectional studies

- longitudinal studies

2) Disease Etiology and Intervention Studies
a. observation studies
- case—-control
i) case definition refined
ii) evaluating exogeneous exposures
iii) evaluating genetic susceptibility
- longitudinal studies (prospective cohort, concurrent cohort)
nested case—control and case—cohort designs (hybrid studies)
b. intervention trial studies
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<4 BEE BESAd 2o B AAAES A7>

thskA] Wbk g3l A+= (polycyclic aromatic hydrocarbon, PAH) E&
AaHPA A wA S} 7] “ﬂ—‘?—ﬂ] A HAEA FolA 1A BEgE

49 244 s
Z24E 2ta, ARES AYH (d, AT, —r%, ZA~ Az, 5), 844, 9,
293 489 5 udd A9 i—rﬂ °I e F2H0

® PAHY U|¥-8 (internal dose) : PAH metabolites in urine

A5 AQ dF oA PAHY ZEZAEE sk d oA 714 Do) AS-F

o g9l W2 7% PAHY % ZFAo|th E3] AQPEAHNA 715 PAH v £H

L % 71A] AFHLE Ze= d g Eo] PAHV 715 EAd FFEE 397 2ol A

A3 Fxo SA4 WIS T 5] , PAH®] bioavailabilityel] @32 wx]A o

Al g3 T2 T E FARSE 9 oS A Aok =3 g2 YA

T A7 g2 b JFY v SN RE Y F=E

QA e I Feje] o] EF AAETZFo] JFL

o] 2} A Eli 2] 011’—1?‘L S’L E A A HU HEs Z=2HFE =

o] glth olE3t o2 AWMU PAH ARG 3 AP AgE A F 87
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® PAHS] AE3%d &3 (biological effective dose) : PAH-DNA, PAH-hemoglobin
adducts

PAH-DNA adducts® PAHZF QA §438 F dAgAS Ad 4318

e o] PAHY} critical biomolecule?l DNASH 0}7217‘ A THAITL =3 NS %7}
E-g e Aolar, o]A o] chemical carcinogenesisE Al &ste 71&F 27] @A 9] ek
243 QAZAze] AsAgow olaxln k. adduct s%_— AL Yo gE o

AZFAE o83 ELISA EE RIAZF Bo] AH2HQAAT, PP-postlabellinge)2t a7}
mass spectrometrys o83 Wle Alx=Elw th

® PAHZ =z z7] WESAH &5 (early biological effect)
PAHZE =29l %7] AE3E {3 (early biological effect)e]l td AFZE
sister chromatid exchange, micronuclei, high frequency cells, p53 gene mutations ©]

7€ 8k ok
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® PAHZ =9} genetic susceptibility 2+2] 24
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