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This study assessed the characteristics of emission and cell toxicology of Methylethylketone(MEK) in ambient
air of industrial area. MEK is produced by the oxidation of sec-butyl alcohol and used as the solvent for mak-
ing ink, printing, coating of film, bonding material and drug extraction. The MEK concentrations in the am-
bient-air of industrial area in Gimhae City was detected in the range of 25.4~1,580 pe/m’ with an average
2974 ug/m'. The concentration of MEK showed a descending tendency from April to August followed by its
increased tendency since then. The effects of MEK on the human lung cancer A549 cells was examined by the
generation of Reactive Oxygen Species(ROS) and cytotoxicity. The range of MEK concentration detected in the
area induced ROS generation affecting the oxidation state with a little effects on the viability of the cells.
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Human lung carcinoma celld! A549 AE=
RPMI 1640 (GIBCO/BRL, Grand Island, USA)el
10% fetal bovine serum (GIBCO/BRL, Grand Island,
USA)F} 10% antibiotic-antimycotic (GIBCO/ BRL,
Grand Island, USA)& #7}8te] 3x10° cells/ml Al
Fo A Sx5HAM 37T, 5% CO2 AE vl
714wl Fst Rt

2
]

2

ot

rir o

Table 1. The operating parameters for GC

Parameter Condition
Column HP-1(50m>0.32mmx1.05¢m)
Carrier gas He gas 1.5mé/min

250°C
35C(10min) — 7C/min — 150C
— 20°C/min — 2207 (6min)
280C

Inlet temperature
Oven temperature

Detecter temperature
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2.22. ROS &4 &3

A EZ 6-well plated] 4x10* cells/well D=2 ¥
Z3}e 37T, 5% COz A E wF7lol A v gt
MEKZ ¥=49= 28 %, DCFH-DA 27 -
dichlorodihydrofluorescein diacetate : H:DCFDA,
Molecular Probe, Eugene, Oregon, USA)E 10 im
58 Hstd 37T, 5% COr AT F7IoNA 1
A7 27T TS ice-cold PBSE 33 F4)
% lysis buffer (protease inhibitor cocktail tablets
(Roche, Germany) 1 tablet/50 ml TNES buffer (1
M Tris-HCl, pH 74, 1% NP-40, 05 M EDTA, 5
M NaC))E 100 w & H7iste duds 23
-8 4T, 12,000 rpmol A 1087 94 Zeste] 4
sl moirt Ry 45N FFSAL Fluo-
rescence Victor3 V (PerkinElmer Life Sciences)&
0] 43}, emission 535 nm, exitation 485 nm¢| 3}
ol X A3t Hc

223 AE AEE =3

35mm culture dishdl] 5x10° M Ee] WEg
3] 12417F PR ¥ MEKE s=EE A3
gk 1847 H o ice-cold PBSE A3t #jA|
2 A9 Trypsin EDTAS 713, 3% 3o,
A 1 mE FArleta w3z dYshetd 100 ul
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FHA 2AALDY t)7] F Methylethylketone

June
HOSES B OFRE DONS ~ NS OBEY IR DAnE SNCH RN ~ AR

243 e T A 38 A7

=

= Ha)A 04% Trypan Blue €9 100 w5 73t
hemacytometer® A X8 F#& AHEsAth A=
culture dish B2 Z7t 3 3] o] ¥ whEste] A3

Episs

3. A% 9 2%

31. sl A9 714 54

AN 24 4 7% AL Fig. 2 o vehd
Aok AspA e Hi T4 3.08~4.17 m/sec, B
7128 001~B6T, FEE 47.1~792%, 2%
£ 210~24408 mmE FAF H%oH 7] L9E
Aol Eatsl= uieky Mol 2o FaFL 44 64,
899 ALdE BAMFo) F FTFo2 YEoH,
109, 1294 ¥Fol F ¥z Yey.

32. MEK 5% 54

B A2 %3 #=9 MEKY v %
Table 291 JEPAAT. FGA G4 MEK §%9
Wols 54~1580 p/mE VERE D, AR AL A
Ao BFE 2974 g/ .2 FAFRATE ZF TAHA]
Aol ¢ W3S AHRY 4994 LT EFEH
MEK 5E& Azt #astrl 10498 oA $71
s Age et ol 1087 1249 3%
o] £Z& o]f1 glon, HF Fo] 329 m/sec

Augast
LOGES SR 01RE DR0AE ~ SOUERE (RN 1N DRI LA ~ DALY

Deacember
FHERE 128 R BN (R AAL - BAAD

Fig. 2. Windrose in Gimhae.

997



N R I

-

Table 2. The concentration of MEK in ambient air

o .
=

rd =N - N
-

H o [}

April June August October December
Word car gas station 161.9 65.1 48.8 724 1193
Ginae dong 367.0 2365 1774 66.1 114.4
Industrial complex police office 163.8 96.0 720 736.0 15800
2 g2 Azt Ha 45 Bk 3ol Fito] MEKe] 28 A|x AZd 3 JFE AR

o

L

Z o]2olA] ke Ao AgHTh
A]

3.3. MEK9] 54%7}

ROS A4S ZAME7) As) Axe F34dol 3l
£ DCF-DA dye® AMg-3t9 ROSY A4 A=F
2R%9c. ¥4 WA ¥E DCF-DA dyee A
T DCFZ 7k5837 99, o] 7his)rt
B dye= MITUWe hydrogen peroxide ¥ TE
peroxidesE% vhg3te] & F3& WA Pt o
2}A DCF-DA dyedl 23 339 Ax= REANE
A9 ROSS %3t HlE Tl MEKe <& Al
o] ROS AAS ZAME7) 913 HAGAEFU A
A Ed MEKE 5 pt/mt, 15 p/ml, 30 pb/mde} &%
B2 18N B¢ APsPen, I dxELR
hydrogen peroxide (H:0)Z AH&3tth. MEK]
93 M FEUe ROS AA AxE F=d HASRA
on 30 w/mt = MEK 22 controldl s}
o 2v) A= ROS7F AU (Fig. 3).

Arbitrary units

A549,18 h

Fig. 3. Generation of ROS by MEK.
A549 cells were treated with various concen-
tration of MEK for 18 hours and the ROS was
determined by using DCF-DA dye. Results are
expressed as arbitrary units compared to the
untreated control (mean=SE, n=3).
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Asted, HAAEFS A549 AEd MEKE 5 i/
ne, 15 po/md, 30 wi/mie] FEHE 18A13F T A
gdstgt. Ax9 "é"_g‘_ Trypan Blue {22
2234tk Trypan blue YAHe AMEZTE Fite)
oz Efste AZTUYURE FYHTH okl
= A EE ATP A E ©]4-3F exocytosisE try-
pan blue YAE Al AX F-Z wiEsA =Hu,
qUAE FAY F Y F& AEE exocytosisE
g & glo] Aoz FGAET. MEKE AM9 AlE
o] HEEE T=9 FH oF 20% AT FaA
At (Fig. 4).

A8 A7 MEKE AM9 Ao ROSE A3t
Az AsdegE #HEAAS. MEKS F&d
ol AEUe ROS BAH AEE 71 A Al
o AESAE 9T XA E}AT e
A549 A X9 ROS7F Z7tstt el 4% olde]
ROSE AlE9 AZgolU AT dAzEd BT
g HAA E3he AR AT
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Fig. 4. Inhibition of proliferation by MEK.

A549 cells were treated with various concen—
tration of MEK for 18 hours and the viability
was determined by Trypan Blue method.
Results are expressed as percentages of pro—
liferation compared to the untreated control
(mean*SE, n=3).
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A7k #erH 39 A549 Ao MEK7} ROS 44
2 A EEA _& A7AR TR 22 HES
=Z33h

1) TAAGM MEK TE9] M9e 254~1580
pg/mE JERER, AA 2=AF A3e) Hid 2974
ﬂg/mmi zAE 0o, 480X 8¥E AT

K ¥=€ A3 gasitr), 108958 oA 371
%}f A%E YR,

2) MEKE A549 Al Zo] ROSE A4-dste] AEY
o Aspele WA,

3) MEK®) sxof weh Ao} ROS 44 A
= 371 S3RAT A2 4EEdle 9% W
A £8Qck o= As49 A EW S ROSTF F7Hst
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