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ABSTRACT

Ambient air particulate matters are classified into two distinct modes in size distribution, namely the coarse

and fine particles. Correlation between high particulate concentration and adverse effects on human

populations has long been recognized. However, the toxicology of these adverse effects has not been clarified.
We investigated the genotoxic effect of PM 2.5 collected from urban area in Seoul by comet assay (A549 cells),
CBMN assay (CHO-KI1 cells) and EROD-microbioassay (H4IIE cells). Results from in virro micronucleus
assay and comet assay showed that PM 2.5 samples collected from traffic area, residential area and indoor air

induced chromosomal damage and DNA breakage in a non-cytotoxic dose. The complex mixture effect of
these PM 2.5 extracts was quantified by EROD-microbioassay in terms of its bio-TEQ (biological~-TCDD
equivalent concentration) which was 70.87+28.07, 93.55+21.80 and 14.31£1.10 ng/g—PM 2.5 in traffic
area, residential area and indoor air samples, respectively. Conclusively, we suggested that PM 2.5 collected

from traffic area and residential area contains CYPIA inducer and genotoxic materials.
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al., 1989), A4 oj7l e AL wizape] We
EAE 73 glom, =A97] F ujA=dA (fine
particulate matter 27 ¢] 2.5um °]3}e] =7] Y=}
9] Feo wjEgo] Hx g} (U.S. EPA, 1999). ot
ghr] o]# gl Al M| 2R (Diesel exhaust particles,
DEP)2 y-& v AE 73 gle] =k ik
9 seol9y BAEE R sloz el
A 9)om (Schuelzle, 1983; Mi er al., 2000), H =4
d BA=RE
hydrocarbon derivatives, polycyclic aromatic hydro-

hydrocarbons (aliphatic 3= aromatic),
carbons (PAHs), PAH derivatives, heterocyclic com-
pounds @ heterocyclic derivatives 50| B3}
(U.S. EPA in California, 1998; Poniak et al., 2003).

B AR = A (peripheral lung)2 27 &)
Huz 537)%d ds yeleA e wAs
EAE e Aoz 42 3o} (Heyder, 1993).
HTole 93y ATES Fitd vAHA =
2] =719} X‘ﬁ"g%(morbldlty) 2 A}kE (mortality)
o) Z7heh #A=o] Qlrke Aol *HAT U
(Dockery and Brunekreef, 1996; Wilson and Suh,
1997). 53] 54 4z =719 HARAL #HY
2} =kAlH A 31 (chronic obstructive pulmonary dis-
cases)®] YelBAolety Az} (Schwartz, 1993;
Timblin, 1998). o|u] FEAIF|A v|AWHA]7} &
% 7)7) (respiratory tract)oljA] ets} whAd#| A&
o7l Aol &R glon} olE AR do7|
= 7R A ob2 gFetA 7] A
= oIt} (Matsuo et al., 2003; Rengasamy et al.,
2003). ot AA7EH L A (in vitro) ATl
o3 ulMR|S} o] f7]4 FEEe] WHoldA
< JelEs Aoz Bwy v glon, o2 3
BENA oA} sqel MAEHYE Aoz FAS
32 9)vh(Seemayer er al., 1987; Hsiao et al., 2000;
Poma et al., 2002; Knaapen et al., 2002; Gabelova et
al., 2004; Shi et al., 2005; Healey et al., 2005).

FAEAE H7Nel7] $18 QB (in vitro) %
A ez
¢} human cell forward mutation_assay7]— AF2-E o]
srot, njHRA) RSl Amge] vy Ao
=2 o sk 37k 4 e WHel &
sz 9)r}t. Single cell gel electrophoresis (SCGE)
assay (Comet assay), cytokinesis—block micronu-
cleus (CBMN) assay @ EROD-microbioassay 5

Z2 bacterial gene mutation assay

Vol. 20, No. 4
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Wolek. B3 AEpFe ofel 7hA Fejol e
24Y 4 slo] BANEY FASHL Aok
o ol$- AT fels & dFIME a»}a}

=AY 7] &7 o) EAlshs v|AEAY A%

e FAs] S8 AEgAW FAAS F ﬂ%fs:
ARG 2 Q2 olglE FAAHY] e 9
A7)l A wARR] (PM 258 ZA st F4
5AS Frkstgch wat v A 5] CYPIA &
Bl b

S=3}= Ez& EROD-microbioassay

=
o SAdkn AR SHSRTEE T
Qe 24
dywy
. olMexlel MY W =5

ojAw A Ag2A MeA] FHT FEA G
REERANG (FFeA)T FAAY (FEohtE
A ) 2 olute AW (FFotstE AWFIDAA
ztzt 2Askeh 55 e A e wEERRA] A (Tratfic
area)?} 1 QI FAAY (Resldentlal area)2- A
10294 9.3 TAI7HA] 315 9A1ZHY 847, Al
7] (Indoor)2] 7$- 2247k 9417 2 1027+ PM
2.5% PM10& 22+ xA) 819 c

o)A ® A= Teflono] ZE R fiber filter (SIBA-
TA, 1010)2 o] 83} cascade impactor7} ZF2h=l
high volume air sampler (Dusturbo, Korea) % EA s}
et o)A Fol FHe) e SeHEAE
Lewtas 5 (1990)9) WPH& £A4 el o)
Z3}93t}. Cascade impactorel] PM 2.5 um®] A=
719 uAER 7} BZE teflon filer) FAE &
3 lemX|1cem 27|22 A2 &, dichloromethane
(DCM)e}| ?‘ﬂ‘%}/\] 713 3087t 23] sonicationdled
PM 2.5 3252 gt PM25 F28L 3%
=7} 100 mg/mL7]- %= DMSO9] =¢l & 0.22
um syringe filter2 o 7}3}o] AR&-31odc)

1) Single cell gel electrophoresis (Comet assay)
Al
Comet assay™ alkaline (pH 13) Z71<ll4] Human
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alveolar epithelial celld] A549 A& o]£-3}e]
Singh 5 (1991)2] vhf& $Asle] AgslH 6-
well plateel] A ZE 7] ¥ 80% A= HAUE 9
A 82 DMEMo|| AA 2wz 3)Xsle] 2z} wello]
DMSO09¢] =7} 0.1%7} ¥R ¢== x| x5t}
AEE AAtD 647 A= WFT F 7 wello]
trypsin-EDTAS A X)5le] M zE D2)A)7] T A
F455 2459} o] Az AV PBSE 23
AA3g 3 PBS ImL % 3x10°~10%celle] H=%
deta A dLol wWAIEET of MEE 37°CY
0.5% low-melting agaroseell FEAZ F 0.5%
normal agarose 2 1|2} FEF (1 layer) fully frosted
microscope slidesell =3%3}3 (2 layer), agarose”}
Z2 % t}A] low melting agarose 2 = E35 ) (3
layer). o] <@le]=% lysing solution (1% sodium
sarcosinate, 2.5 M NaCl, 100 mM EDTA, 10 mM
Tris, pH 10.0 and 1% Triton X-100)e)] 1A]7F A=
o] AzE La|A7] unwinding HA L& HA
A% g2 (1 mM Na;EDTA 2 300 mM
NaOH)ellA] 25 V2 2082k #713538tdw A7)
0} ®oj| &eo]=x ethidium bromide (2 ug/mL)
2 93] B8 u)7 (Leica DMLB; excitation
filter 515~ 560 nm, barrier filter 590 nm)el] A} 400u)
€2 HAslg o] auto image analysis system
(Komet version 5.0; kimetic imaging LtD. UK)-& o]
galel & ebol = 1007]9] xS BASA.
DNA£AFe] A x = Olive tail moment (tail distance
x percentage of DNA in (ail)& of-&3}o] Jehjo
W A8 =T 39 &Eetel=g wHEHed wb
2 Age sk,

2) In vitro 284A|

Chinese hamster ovary cell (CHO-K1)& ©]$&-3}
o] in vitro 2 A &8& 4308} clastogen 2! aneu-
geno 2 Alel HAL Hrisledrh 8-well chamber
stideol] wells} 1.25x 1072 2228 3 2417} A
= R od 2 welld Wl ok 200
mLZ 3¢5 &89 A 83 vehicle =7} 0.1%7}
YA dxE AlRE wiokdel 3]Aste] AA|313
t} CHO-KI14| 22 7-94|= cytochrome P4500]
Aojse] Ut dEA gl (Born et al., 2000) o]
25 thatell Hgt A¥FS Frketr] AsiA xeno-
biotic metabolising enzymeg! rat liver microsomal
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fraction (9)& A7 F9) W& ABsH. A
72 wre wjekA ke 6A17tez 3la AlmI}t A
AFH A ok wjokel A 20A)17F 38 W Fr]7HE
Fol Algslge}. 3]E7|7E Fokell: cytokinesisE
blockA]A <= ¢]¥= cytochalasin B (cyt-B, 3 ug/mL)
2 wjealol Azlete] Agelsich el fng
A= PBS (Phosphate buffered saline)= F *H A
#3}3 1% sodium citrate 2 4°Coll A} 587+ |
3 1% acetic acid7} -85 o] 2l¥E methanolZ 20
7 Aol WA AU Setel=F A
A]7] = RNAse (0.01 mg/mL in 2 X SSC)Z 37°C
A 3~737} wjorEt o] slided 2 xSSCsh =
F42 7 AFstae AxzA1Z F 5% GiemsaZ
1587 BAT F P4 29E B A
o) AL 7357] f8 Aojm AlaHA F=d
ZF 2 well® Al¥slg T = 31,0009 A =E
st} 482 gplight microscopes ©]-4-3)¢]
emulsion o0il& |3t & 1,000 X magnifications]| A
Asstodct. 209 4 BEE 8% W5
o Sl gz wial 3l ol4he) el sy
o) FA= xS A% Yo} ozl 1
25% o) 2R g A= 3T

B Ae

3. ZUcHAtE A &M JE "It

ook
0

1) Micro-EROD (Ethoxyresorufin-O-deethylase)

Micro-EROD: CYPIAA| "2l &4 2A] eth-
oxyresorufine] ERODel| ¢l 3% =& reso-
rufine 2 HALEE ARE o] f3le] FA = V)
W o]} (Drenth et al., 1998). 96 well-plateol] HA4IE
(Rat hepatoma cell line) M| 27} 80% =& of 4|
2E Ak AlBE AX|5E F 48X 7F wfekgh
7} well'& PBSE 23] A& 3s}3, 5uM dicumarol
4 uM ethoxyresorufine] #7}sled 37°CellA] 30
7F WY 7F welle] oyl g welsho] A
9 resorufin®] 3348 fluorescence spectrophotome-
ter2 excitation 530 nm, emission 588 nmel|A] &3]
stgich. 248 3R] W3k resorufin®] SF
ulg] A3 resorufin®] EEFAUE o] &8l Ab
Hejgieh AT G AZE PBS Y FR
77 28 A& 5k3 10mM EDTA (pH 10.4)2 =<
%, Bradford ¥} (1976)°1 2] 2 =) vk}
EROD #A7& 2AsIdH 2oz 0.1%
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DMSOZ #=x|3le] Arg-3lglct. Micro-ERODZES)
g4 7= TCDD (2, 3,7, 8-Tetrachlorodibenzo
-p-dioxin)®] H1 A $= = 107 Mg
ERODZE 100%2 3te] #7A|=9] EROD 24
Z+3} vlawgt TIRZ} TCDDS} $H7 A1 =.9] ERODZ}
o] )& dose-response curve2] A A Q] ¥]E o]
435l =A) equivalent® 81 Bio-TEQsZ 3

Abstsdet.

2) CYP1A gene expression assay
H4IIEA 22 5x 10°cell®d 60 mm dishell 5%
FBS7} #7l¥ DMEMog BF3 3 5% COv}
Ta3¥ = 37°C k7| (Forma scientific, U.S.A.)o]|
Al elFEtder Alesk A 7 Aze] Total
RNAX TriZol (Gibco.)ol] 93} &3 & -70°C
o] B3} CYPIA®} B-actin®] cDNA A g2
GenBankZ o|£35}9it}. CYP1AS} B-actinoll o §t
PCR primer:= ©h&-3} ZFo| specific primerE |-
gl 33tk (5’CYP1A: 5'-GTT CCC AAA
GGT CTG AAG AG-3', 3CYPIA: -CAT ATG
GCA CAG ATG ACA TTG G-3’, 5'B-actin: 5’ -
CCT GAC CCT GAA GTA CCC CA-3’, 3’B-actin:
5'-CGT CAT GCA GCT CAT AGC TC -3). RT-
PCR-Z Promega®] One step kit (Promega A 1250)
2 Ap835lgl=d), RNA | ugell specific primer (up-
stream 2 downstream, 22z 50 pmol), dNTPs
(Deoxynucleotide triphosphates, 0.2 mM), AMV re-
verse transcriptase (5 units), Tfl polymerase (5 units),
Sterile RNase/DNAse-free water, 1 Xx AMV/Tfl
buffer”} &%l Master mixtureE A7}ste] Ther-
mocycler (Perkin Elmer)& o] 4, v} parameter®.
PCRE 38l
(a) Reverse transcription : 48°C (45 min), 95°C (2
min): 1 cycle
(b) Polymerase chain reaction (PCR)
— Denaturation : 94°C, 2 min: Icycle
- Denaturation : 94°C, 30s; Annealing: 53°C,
1 min; Extension : 72°C, 2 min: 28 cycle
(¢) Final extension : 72°C, 7 min: Icycle
7} PCR product® 10 pL-& Ethidium bromide
(0.5 ug/mL)7F £38% 1.5% wiv Agarose gelel| A
Flat-bed gel electrophoresis S 435} om geld-
UV lightalel#) A3}l Gel docomentation &
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analysis system (UVP)el] 2j3l] F-Asteic).

1. FHRIY 4
(PM 2.5) 5

2% 077 mEEAA Y (Traffic area)?} L Q)
Z 37X A% (Residential area, outdoor)ol|A] 1
Zd7 vl 10A17H4 PM2.5 % PM25~102 =
Aeigem FAAY A (Indoor)®] 7§ 2479
A)Zb 2 104744 PM2.5 9 PM2.5~ 108 %35}
Aok Al A" PM25 ZHHE AT A}
Table 1o A By wlel Zo] wE ExA|Y, 1 <
= FAX G A9 5l AWF|elA 7+ 193.83,
65.45 9 102.60 pg/m’2 et gt Za)ek
o] we WEIFHA|GA FARAA ALFTle
vla) oF 2~3u] A= wWol A= FAAA
AN Z719) 739l Al9) F7lo) wls) 15w A=
¥ FEE Jepigeh PM25~10¢] g PM
259 ¥ &L BHFERAY, FAAG A % A
37 A 22 83.2,83.0% X 80.7% = el
(Table 1). 2] FAX ] AW W Al PM25
o+ 2H A7 24 %) A 39.6ugym’e
2 A= oer Fof AR P ZArF 3 A
ZR o)M= 27t 60.0 2 73.6uym’e® A7}t F
e FAFzkIAM PM2.57F ¥ wol 2AE= 7
o2 ¥ 7E 8} 9} (Cao ei al., 2005). ©]2-0] A
F71e 4] PM2.59F2 A9 7)) 24l v]s)
I~15v) A= &2 7oz vept AW 37] o4
) AZAE H 8} (Cao et al., 2005). Breysse
£(2005)-& u]== Baltimoreol] AF3= AA& 7}
A3 glE ole) &) HAlA PM25E ZAT A
I FHF 4511375 pugm’ ez Jepgon Az}
7} Q3= 7ol HlEFd At} PMEo] o ¥
Aoz B¥)gir}. u)= California, New jersey 3
TexasolA]2] PM2.5 £2]22] A% =% 20pug/m’
Axz Jepgor AWele] xxjgke] e]o] wjs
A vreldel (Meng et al., 2005). =+ Guangzhou
o] wWle] A Z7dAE PM2.57} 80.27~
108.63ug/m’ e 2 2SS BT vlx ot
(Wang et al., 2005). We}r] 2 7oA A5 1)
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ARMAY FrE didos nuse A9 9 A
2718 ) wa & Aes vehdeh o
A el BEAge) mEFe] Wo} Al9)
27 PM253ke] wen] AEAE FA717)
AN AGRAe we} shzglont 48319 w4
WA 3Erb e oz dsed AWEslY )
AR FEE §& Aoz FHH.

2. FAXY oM HX| 2 RUSY S&

Comet assay= Zt7}e] ZSAH| Zo|A] DNAS]
A7} Aok (single strand breakage), -2 o) F7}e
A<} (double strand breakage), alkali-labile sites 2
delayed-repair sites 2] DNALAMS 7 &3t

Table 1. Collective amounts of PM 2.5 Unit : pg/m’
. PM2.5
Sampling sites (PM2.5/10 ratio) PM2.5~PM 10
Traffic area 193.83 (88.2%) 2591
Residential area,
Outdoor 65.45 (83.0%) 13.40
Indoor 102.60(80.7%) 24.48
40
* %
30 4 o
g
£
=]
=)
= 204
S
£
o
10 1
0- el Bl . :

Con 1 10 50 1 10 50

ot Wreh AlFHels, we Yoz ol
A 3o} (Rojas er al., 1999; Cotelle and Férard,
1999; Tice et al.; 2000). 3] #7422 DNA &
A} monitoring Aol gle] comet assay:= T}oFaF
el 2] DNAEAGS ATl wl3ksta 2t st
AN APHoz HrE 5 Qe Whoz o
AHH7F A2 wA=A] Fo Algel A3 vin
A 2rE Aoz o] hedht =¥ =
7 Az g AREe giAdez g Azl ®
o] 48 4 gl wio=z AdelA vt (Tice et al,
2000). ¥ AFoM = H7] F v UA] eZol o}
2 A1 227 Re] & 4 sl Hol W8 &9
2 sy Y8 kel lung Type I epithelial
celldl A549 M EFE AH83l5t ZA8H A=
of8] Comet assayS $~3§3t Z3} Fig. 164 B+
wpsh o] $e)EM e DNA £4te] =9 7
o2 JeElcl Komet 5.0 softwareE o] £-3)o
Olive tail moment k& A=st 23} Fig. 144 B
T oukel Fo] wEERAGY PM2.5FEEL
2090+ 8.44el9lm FAR A AARE 2449+
11.210]g]em AUArlge] ALo= 21.45+16.34

1 10 50 (ug/mL)

Traffic area Residential

Indoor

Fig. 1. DNA migration (Comet assay) induced by DCM extracts of Particles Matter (PM 2.5) in A549 cells. A549 cells were
incubated with extracts (1 ~ 50 pg/mL) in DMEM supplemented with 5% FBS for 24 hrs. The assays were carried out
as described in the Materials and methods section. The results are expressed as means £ S.D. of three separate
experiments for each data point of the Olive tail moment (% DNA in tail X distance between centers of mass).
Comparisons were made using the Student’s t—test. Significant difference from control: *p<<0.05, **p<0.01. A,
Control (50 ug/mL); B, Traffic area (50 pg/mL); C, Residential area (50 ug/mL); D, Indoor (50 pg/mL).
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70
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1 10 , 25(ug/mL)

Traffic area Residential area

Indoor v 13

Fig. 2. Micronucleus formation induced by DCM extracts of Particles Matter (PM 2.5) in CHO-KI1 cells with metabolic
activation by induced rat liver homogenates (S9) and cytochalasin B. CHO-K1 cells were incubated with extracts
(1~25pg/mL) in RPMI supplemented with 5% FBS for 6 hrs and followed by recovery with cytochalasin B for 20
hrs. The assays were carried out as described in the Materials and methods section. The results are expressed as
means *S.D. of three separate experiments for each data point of MN frequency per 1,000 cells. Comparisons were
made using the Student’s t-test. Significant difference from control: **p<0.01. A, Control (25 ug/mL); B, Traffic
area (25 pg/mL); C, Residential area (25 pg/mL); D, Indoor (25 pg/mlL.).

2 Jeht A3 AdsEel sopg/mLe] Ag F
21 ALF7] A'rt g8 7 Agd vjs] ofzb
2 vebde |

=3 0|23t DNA &8 frxshe AAAY o
7183 AlmEe] GAA FFolAM Y &S f=
=A5 EA317] $18) in vitro Micronucleus (MN)
testES A3} in vitro MN test¥=
aneugenel] &Ja] AAIF acentric chromosome =
chromatid fragment o] daz o]Ae Flal
vy 0 2 CHO-KI1 cellol|A]- cytochalasin BE #&]

clastogen &

ste] 13)9) Azid HAAdM &4 FHI
A2 4 9l cytokinesis-block W& o]-4-31%)

o} (Matsuoka et al.,. 1993; Kirkland, 1998; Gutierrez—
Enriquez and Hall, 2003). 7 ZA3} Fig. 26|A] R
ute} o] wHEEFA AT} FAAY AlgelA9
2HYPAL w3 pEoR Veon Ay
Alze] A4 ot w24 #EAL Zzre] A
Ao ddl A3z foAQl Aoy vERA] gt
o}. Miller 5 (1995)2 AR A o] thzl n)
s Aul o] Afol . gl FFFe] vebd o

Algeo] dAA £ Hisk FAHEA R Tshet
“% 2y £ dieA asEERAA, FA
219 A9l 9 AdF7] AR A$ Yz ¥
3 7zt 4.85,4.85 9 5902 BFE 3w o]Ake]
2] HAF o LFo)Eql w1}
et QAR ool gt FAuESE FEdle A
oz #AH v} (Fig. 2).
Hemminki®} Pershagen (1994)-2 =AIX|S AF
A7F WEEAS AFA ] w3 —%—“M] o8 of
A $18 o] L5wi7RA] ol 4 9l Hasly
om o] figlog ‘?i—'r:—':l]"]@-"ﬂ H] 3 57‘17‘]@.-"/]
7] Foll WeldA EAI A Bde] v #
o] gfHel 7] W<l 74—°i FA% 8 ik
7] Fo vARA e $E2 3FEY E3HE
nz e BAe 2% —“i':-"—'! k= AL B
7Fs 8t metd A5 F7 71 5 5AE
< H7H $ ode Al o A Als
7} AL JEPER]S O s o A=
AAE FHrpslA Ht 2 A7l B W
718 mEERAAA FAARG Ae P AlF
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&
23 DNA % gA4A €48 i3k Ao
Hol 0|5 AR Fol| $AEA SR &
T 3eE FHY 4+ A

3. MK A o|MHX[S CYPIA EAEM

o|xXl= gdg

AR vARA FAx Held 2 U
A BA=2AM F2 PAHF7} %ol 55 vz
¥ 7E 8} ¢)e] (Hannigan et al., 1998) B & Fol| A
= EROD-microbioassaye] £J3] CYPLA =+
monooxygenaseS §-%35E E2o] f-He Qe
A} 2 e A 2EERA Y, FA
A g Ao A5 PM25 Al8¢] DCM &
22 ¢js} ERODZA-S& 243 27 Fig 3B ¥
Table 2¢]|A] 2= w2} zre] TCDDo| o3k wh-g-Ad
o] WEEA AHe PM25 FEHEL 3734+
1.61%, FAAYG A& A$dE= 52.07+445%=
Vehgth Agr] Alge] ASels 7.70£0.59%
2 veht b % B4e w4 A4 As
S 1yehd EROD®A gt o#) Bio-TEQE 7
A8t 73} Table 204 B nie} o] wBEAA]
o, FAAY W AWF7] Al8A 77 7087+
28.07,93.55+21.80 2 14.31+1.10ng/g-PM2.5=
vebdel. o] 5 Al gl 23 CYPIA §3Ae] 43y
RT-PCRS %3] #<4ld A} Fig. 3A0A B
uhel zro] WEEFHAY, FAAY F AUF7
AzeA = 9&2H4Q fxrb FeFHglen
TEERAY 9 FARYY FHasEd S0ug/mL
olAe] CYPIAYE A= TCDD9} A9 fAkS}H
A bt

Hannigan %-(1998)-2- AMA| EE o]-&-3le] n)=
zaRAdgA A H7] Fo uAwA L] Held
A& Hrlstz A& 33 2} polycyclic aro-
matic hydrocarbon (PAH) 3}gE8-¢] el & &

fo rff dpo

Table 2. EROD activity of PM 2.5 extracts

A=A o3k 371

[}

Wah= FoBAYE Felg vt qlo)h E3 Ohs}t
Chung (2006)& 7)3418) Fafleles Fe
diesel exhaust particles (DEP)7} S-ASAIEA L =
sl glem 1 AUEA=2H dibenzo(a, hjanth-
racene, chysene ¥ 1, 2-benzanthracenee| indirect
mutagen © 24 A4 4 e AdET &
A e TFEFAY 2 FAAAYG AN
ZA5 PM2.5 AlgelA CYPIA E284E f=

A .
Rl —actin (541 bp)
e T eSS ST S ST CYP1 A (509 bp)
C T 1 10 50 1 10 50 10 50
Traffic area  Residential Indoor
area
B 120, —e— TCDD
—w— Traffic area
100 4 —v— Residential area
—o— Indoor
80 1
g 60
=]
= 40
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Fig. 3. CYPLA gene expression (A) and EROD activity (B)
induced by DCM extracts of Particles Matter (PM
2.5) in H4IIE cells. H4IIE cells were incubated with
samples (1~ 100 ug/mL) in MEM supplemented
with 5% FBS for 48 hrs. (A) CYP1A mRNA level
was measured by RT-PCR. (B) The EROD activity
of the extracts of PM 2.5 relative to TCDD (10'9 M,
100%) is represented as the TIR (TCDD induction
response). The results are expressed as means+S.D.
of three separate experiments for each data point.

Samples Maximum effective TIR TEQ
P concentration (%) (ng/g-PM?2.5)
2,3,7,8-TCDD 10°M 100.00+5.02 -
Traffic area 50 ug/mL 37.341+1.61 70.871+£28.07
PM2.5 Residential area, Outdoor 50 pg/mL 52.07%4.45 93.55£21.80
Indoor 50 ug/mL 7.70+£0.59 14.31+1.10
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