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ABSTRACT

Endocrine disrupting chemicals (EDC) have been emphasized due to their threats in human health. Waste

incinerator emission has been emphasized as a source of EDC including polychlorinateddibenzofurans

(PCDD/F) and other carcinogenic polycyclic aromatic hydrocarbons (PAHs). Urinary [-hydroxypyrene (1-
OHP) has been used as an exposure biomarker for the PAHs. On the other hand, etheno-DNA adducts, e.g. 1,
Nf-ethenodeoxyadenosine (edA), has been developed as an useful effective or response biomarker for

carcinogenesis. Thus, I investigated association between urinary 1-OHP and €dA levels due to distance from an

incinerator which was built more 10 years ago in the middle of a farm in P city. [ designated the EDC-high and

-low exposed group due to distance from the incinerator, i.e. within 2.5 km and 5.0 ~7.5 km from the

incinerator, respectively. The study subjects were age and sex-matched males and females (mean age, 61.3+

9.6 yrs; total 40 persons, male, 10; female, 10 for the each group). Urinary 1-OHP and edA were analyzed with
HPLC-FD and IP-HPLC-FD, respectively. As results, the distance from the incinerator was not associated with
urinary 1-OHP nor edA levels (p=0.43 and 0.82, respectively). On the other hand, urinary edA levels were
significantly higher in the hyperlipidemia group (N=10) than normal group (N=30). In conclusion, urinary 1-

OHP nor edA levels can not be suggested as an incinerator-related exposure nor effective biomarker. However,

not only distance from the incinerator bot also systemic approaches including wind and soil contamination are

required to assume exposure levels of incinerator-related EDC.

Key words : 1-OHP, Endocrine disrupting chemicals, incinerator, DNA-adduct

M B

t}o] &4l & W EH]A ] &3 (Endocrine disrupt-
ing chemicals, EDC)ol] tj& =2%2 27}, 2 (5#)9]
N71E 3% APE NEzs] del " AAA

¥ To whom correspondence should be addressed.
Tel: +82-2-2077-7179, E-mail: myang @sookmyung.ac.kr

o=z gAEsle 43 Fojord FA) o)t} (Colborn et
al., 1996). 128U, 4323 A %= EDCY) »& £33
uh-$- (dose-response) 3HA| o] 2] A g uh--Z1b (end
point)o] H&3] waA|A| 9ke}(Roy et al., 1997),
EDCe} M7 faE, 53] wgate] #AE oA
Q&3] RAPER] £ty EDColl st AlF3 A
v Ao ¥R 23 AAo|ch Jwjmz B
AT EDCS b3 3de 2ha gi7A] ol

— 375 —



376 J. ENVIRON. TOXICOL.

Fig. 1. Chemical structure of |, N°-ethenodeoxyadenosine
(edA).

= oele] ke $Akedst (molecular epide-
miology)7]]-& E-3}¢d (Kawamoto et al., 1999)
Aetoleh 5, 71E BAGEe) AE FA 8
WAte]9] ¢kz] F-&h= black boxql Halel|lA A
742 49 24 mechanisme ¥R BT o=
Aake e Abgstel, W pulgel gl oAl
W e el weAEe) W) x2e
o 2912 EdTelA HEn Al Ixxd
ol $2Fe et a7 Fule) A% <
8 ¥ s}ed, DNA-microarray & o] 4, Ul %)%
o BA uhs FHEF{AA} 4085-S T3] L (Yang,
2005), o] &} vlo] Helzls A ulddl= u] x5}
Al 27| ADAHE o] gsle] W Eu]|A) EA 7}
ol B el Histed AEt] Hsked 27) Et
A =% YA A AAW DNA WA FIHA|, =
etheno-DNA adductsel] FE3}gdth 3§ DNA
adductst Al v|AHA AAAEQ kel 5
Aol 7F=38MA =93t (Bartsch er al., 1999; Bartsch
et al., 2000; Bartsch et al., 2002; Hasnaoka et al.,
2002),
liquid chromatography/fluorescence detector (IP-
HPLC-FD)E o] 43le] WA FH94a8 24 o
% 247, 1, NS-ethenodeoxyadenosine (edA, Fig.
1) % DNA adducts & A3l W o] /=i
(Bartsch et al., 1999).
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2. 1-OHP Y creatinine &4

& % |-OHP = ¥4} HPLC/FDYj ez A8}
o} (Hara et al., 1997). I£3 =98] ¥ & RAT})
23led = F creatinine2- ion pair 94 HPLC/
UvDy ez BX3819it}(Ogata er al., 1987). 1-OHP
228 93t HPLC system< SP930D (Younglin
Instrument, Seoul)¥ =, type830 (MIDAS, AJ Em-
men, Netherlands) autosampler, FP-2020 Plus Intel-
ligent Fluorescence Detector (Jasco, Tokyo, Japan). 2.
2 FAHE YY) Creatinine 248 $3F UV detector
= SPD-10A UV-VIS detector (Shimazu, Kyoto,
Japan)& AH8-313{wt

AYL ¥ Waters Symmetry®C18, 5pum (150 X
4.6 mm: Milford, MA)E A}-2-3)159}

3. DNA-adduct2Ad

X % edAL IP-HPLC-FD¥e g 2Z&A3)gr}
(Nair, 1999; Hanaoka et al., 2002; Lee et al., 2006).
7¥43], % 3mLE 0.22 micron filter2 o3} &
A8 % 2mLo] WEREZHal |, Nethenoadeno-
sine {2, 8-3 H] (synthesized by reacting adenosine-[2,
8-"H]) 10,000 DMP, 5’-bromodeoxyuridine 2 pmol &
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spiked}g T}, o)l § ethanol 2mLE 7}5)e] ©hui
A F AFAxs AxEE FHS5 S0uLel
o] A}=ol-S preparative HPLCE 22]8}ed 3
fractiono 2 }xo] A & WREFEA fraction
9|4 liquid scintillation counter® 582 713}
A}t A edA fractione AZHAzR I, Z7}H o=z
Wrzsd 5000 DMP-& 7}8F &, antibody enri-
chmentt{jﬂ] o)A, 3l-skAuk-e, % A, elution3}#]

£ 7Ax 94 HPLC/FD¥ o 2. edA S Asisic) A
aokoﬂ AR5 HPLC A2 w2 %Jr 2k HP1100
pump, HP1046A fluorescence detector (Hewlett Pac-
kard, Waldbronn, Germany), 250 X 4.6 mm Lichro-
spher 100 RP 18E 5 um column (Bischoff, Leonberg,
Germany); ©]£Ak, 20 mM (NH4)1PO4 buffer (pH
5)/methanol, 30*1—7P 9: 1A 8:2; -5, 1 mL/min;
exitation 230/emission 410 nm; E53% sdA standard
(Sigma-Aldrich, Schnelldorf, Germany),_i 7AeEA
& Aol Gapshalnt
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& % 1-OHP 9 edA level® 7]3}3bd %3 &
EDC 1%, A&7 F 1F7 Blag §lsto
T-testE AHg-slgich 1-OHPS} edA levelz}] ®]a
= regression analysis& 43319t} 2E B4 24
-2 JMP (SAS Institute, Cary, NC) A48 - & AlL-3}
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2. 1-OHPe| B x

%8 x F 1-OHPY ¥= #H9: 00295~
0.196 ug/L, creatinine B3 A] 0.026~0.726 ug/g
creatinine2 WePGth SA1EA-S 915le] HEHA
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Table 1. Characteristics of subjects

EDC EDC
-high exposure -low exposure
Male (N) 10 10
Female 10 10
Age (yrs) 61.5+2.2 61.1+£2.2
Diabetes 2 2
Hyperlipidemia 5 5
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Fig. 2. Distribution of urinary 1-OHP: Histogram of 1-OHP
levels with outlier box plot (mean=+std, 0.0440.12
ug/g creatinine).
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Fig. 3. Distribution of urinary €dA: Histogram of edA lev-
els with outlier box plot (mean = std, 206.8 +387.7
pmol/g creatinine).
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Fig. 4. Lack of association between urinary [-OHP and edA
adduct levels: Regression coefficient=0.09, p=0.63.
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Fig. 5. Association between hyperlipidemia and urinary edA
adduct levels: p=0.04.

5. DNA-adduct®} EDC = &=9| A

X F edA levelst 2724430 A=) g vlad o,
azt7tell Zh7ke] AR A LAt AA F-23 Q] edA
F7he VERA AT (IxEE v AeE
<+, geometric mean of edA (pmol/g creatinine), geo-
metric std, 131.8, 2.69 vs. 120.2, 2.57; p=0.82). ==
3, &= & edA#} 1-OHP level Alojo = -§-2]F =
o] AR Ikt (Fig. 4).

I, Fulad e AR F IAESE
(N=10)l4) A2 (N=30)3} vlm A] felHoz
=2 % F edA levelE ¥.gu (Fig. 5).
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AF2 FA o=z AW H e g} (Franchini ef al.,
2004). A& B9, =58 27449 4 du)g 2
F 274A A A8t %219 8 F PCDD/F
level M| 8 B3l 7|4 o2 o0dE AT 4
Sl Hhetel Alt= glv}(Schecter er al., 1995). 1
2k 7o) w2729k 8 F PCDDF level
M 71Ee] HyEzRE o4 %o FA)
veh}x] okte} (Gonzalez et al., 2000; Leem et al.,
2006).

& 75 PAY 7 @ k) AXE A
3% azbgel FE3}e] 1 Ao Fule TM}
2 277 §HER F= B3] PAHs =23 o

GAALEAro 2 olgt A3te] WmAal effectlve
biomarker & 31}¢] DNA-adduct® F4)og A3
sloich £ AfedM® 27437 A w F 1-
OHP level, DNA-adduct level#} §-2}2ql ¢ko] 3t

2 Al aste @, 22bgele Aol ¢
o1} vpokal wiA 2 ME] PAHs »% 2 5= o
% 1-OHP level= DNA-adduct level 3= 8-0]A
kel WA} WAFA ket (Fig. 4).
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