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ABSTRACT

Airborne pollutants in the subway facilities can be potentially harmful to the health of passengers. This study
was designed to examine whether the suspended particulates have mutagenic or carcinogenic effect on the pla-
nt cell systems. Total suspended particulates were collected with a high volume air sampler, in the entrance, the
waiting room, and the platform of each subway station. The biological end-points in this experiment were the
pink mutations in stamen hairs and micronuclei in the pollen mother cells of Tradescantia. The exudates were
collected by shaking the filter papers from the sampler in distilled water for 24 hours. All the plant cuttings
exposed to the exudates resulted in positive responses. The micronucleus assay proved more reliable and sensi-
tive to the test than the stamen hair assay. The results indicate that the air particulates can give an adverse ef-
fect on the health of subway passengers.
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g} (Ma, 1979).

AZAN Y HEEATE Feyd 2l6E
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Fig. 1. The daily change of pink mutation frequencies in
irradiated TSH cells. Barsrepresent standard error of
mean(®:0.3Gy, o:0.5Gy, A: 1.0Gy, ©:2.0Gy).
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Fig. 2. Dose-response relationship of pink mutation fre-
quencies in Tradescantia stamen hair cells.
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Fig. 3. Dose—response relationship of MCN in pollen mo-
ther cells of Tradescantia 4430.
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Fig. 4. Linear regression on dose-response curve of the
highest micronucleus occurrences at given radiation
doses.
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(Figs. 3, 4).
o mAY Qg =
e (DA% 2ok

Fucn=1.97D+4.05, (12=0.95) vnonneee (1)

J71A,

Fuen= o v A &) A A& (MCN/100 tetrads)

=7 % (cGy).

o] BWAAY 371A4 2=0.952 0~50cGy A
el lejMe] A-uks- AAE AT,
233 Aol F27) dE 4 4 e A
2l2) Aol wtzr] wjA|e] AAYFEL Hd
4 MCN/100 tetrads<ld] o] e AAlz 25 3}
EeAE uAd AdAAES] Wl dXEE
Aoz vePdt}(Kim, 1994).
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3. X|slEY &8 R
(PM10)e] 5=

FR XY e dr]e vlwste H#{A
A 7 w2t AdHez wsheor, vl
A =g drjEde A 9 S sEst
AdHez wust 7 s 3R
AR 2% goton, $V|AA #at ohz} o
2 7kx] dekgt aqldl 719" ez wadd
Aol Faid Aoz Ui wAHAE ZE o
A S 7Pl sxAtelr) wiol}ez
vepd wiE R4 A9 A £
9 y=x 2 o7} vehdA gskeh A3
7+ 371 A3 Fo] 24417 HAghe] 200 pg/m?
& AN W AEAL PMIOsEE 7IER)
olgtolu} Agel wetME £ FEE AT
3 £ ¥ e 2L FAY 4 Qo (Table 1).

Hx| (TSP)2} o| M| x|

Table 1. Concentration of particulates matter collected
from seoul subway station

i TSP (ug/m3) PM10 (ug/m?)
1te

1 2 3 1 2 3
Shindorim 2194 278.8 269.5 914 758 1435

Seoul Nat. Univ. 150.7 169.4 260.9
City Hall 1415 1882 238.6
Shinchon 138.7 282.0 2525

1: Entrance, 2: Waiting room, 3: Platform

112.6 1079 199.7
577 788 158.6
121.3 190.7 1584
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4. x|t x| FFS2 XNFEMY =&
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T A7 #H9 sl 71800 3t 29
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A7HA] 127)2He el A=Rge A$
Hiztel Mzl F 1144 1.36+0.2302 e}
ok A e A= F 9dAel] 1.09+0.18
2 Yepga, AAY9E A 3 1144 091+
0.452 JePget A1&49) 7¢ FHdigte] Mg ¥
114Ae) 1.25+0.342 el

UAFEA L FHF AHEFEr 0.7~ 1.4 (mgh)e]
Aot AN sxolA A HEel B
o wWE Edueld Zrluces YRAAFEA
Z3E Egweldel 27 g3ke] G o}
g o2 Ho|=E el ez duizd v A

Table 2. Results of the Tradescantia stamen hair mutation
assay on particulates extracts collected from Seoul
subway station

Significant
Site Extraction ME/100 hair difference from
(mg/l) (means+SE)  the control at
p=0.05
Negative control ~ Water 0.33+0.210 -
Shindorim-1* Water(1.1) 0.36+0.036 N
Shindorim-2 Water(1.4) 0.5110.066 Y
Shindorim-3 Water (1.3)  0.5410.095 Y
Seoul nat’ univ-1  Water (0.8) 0.53+0.062 Y
Seoul nat’ univ-2 Water(0.8) 0.56+0.070 Y
Seoul nat’ univ-3  Water(1.3) 0.54+0.078 Y
City Hall-1 Water (0.7)  0.32+0.067 N
City Hall-2 Water (0.9) 0.651+0.093 Y
City Hail-3 Water(1.2) 0.38+0.063 N
Chinchon-1 Water (0.7) 0.5510.066 Y
Chinchon-2 Water(1.4) 0.56+0.090 Y
Chinchon-3 Water(1.1) 0.66+0.102 Y

t 1: Entrance, 2: Waiting room, 3: Platform
ME (mutation event); one or more than one pink cells in a stamen
hair separated by the dominant blue cells.
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P =5 Eddo|del 93 E3EdMelr}t =
7¥Fshe Al7)9k BEEEdHe Hdge Jehe
A7 AR veldel BEEdole =2
F AR 271 Ao vk FElE Ay A
28] &5 =3E LA ARl sy
< X333 QIS Zloz B AAE A%
A=, Aed, 218 AP 7389 =234
A 2F F94 e uhs-& vehige A
A9 7 ZAME A4 e e Y
ehix] okghe) wat Al2de) 3o £7pge o
273 vlaste G Y9ug ¥ f94E
el ¢t} (Entrance: p<0.01, Platform: p<0.01). #]
] BgAolM 238 2R Hhee m% 9}
A& vep ik (Table 2). AR 282 484 A
Foll gste] FUE 2SN pAde mE o
g 4T AP, AN F94 e FHE
vtebi §io} (Table 3).

ulAE EE 100709 AHRAL GAAT 5.27%
EH 10.1370x] foA A Frlshe e e
W ie} (Table 3). 279 A wAde 4=
31310258 7|S3815ic) A 2Rl
+ AFn|e] gaA At fEEe] =§He]
AL-¢ galsodch JAFEAY HE s
0.7~1.4 (mgMelge}. a8 Y == ¢xjo] o}e}

Table 3. Tradescantia micronucleus frequencies induced
by particulate extracts collected from Seoul sub-
way stations.

. Extraction MCN/166 difsf:t%grlltz:afrrl(t)m
Site (mg/h) tetrads the control at
(means + SE) p=0.05
Negative control ~ Water 3.13+£0.249 -
Shindorim-1* Water (1.1)  7.27+0.427 Y
Shindorim-2 Water(1.4)  8.53+0.467 Y
Shindorim-3 Water(1.3) 10.13+0.374 Y
Seoul nat’ univ-1 Water(0.8) 7.93+0.476 Y
Seoul nat’ univ-2 Water (0.8) 6.0+0.350 Y
Seoul nat’ univ-3 Water(1.3) 6.60+0.542 Y
City Hall-1 Water (0.7)  9.80+0.646 Y
City Hall-2 Water (0.9)  5.27+0.267 Y
City Hall-3 Water(1.2)  8.07+0.356 Y
Shinchon-1 Water(0.7)  8.27+0.552 Y
Shinchon-2 Water(14)  7.87+0.403 Y
Shinchon-3 Water (1.1)  9.8710.620 Y

* 1: Entrance, 2: Waiting room, 3: Platform
For each treatment 1,500 tetrads were scored.
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=, AFYA N ) EEEDCY SAHY SAH
nMee B3 GAAHclel BT e
WHee ZASTA SRR AFDR] AEA
o Euolgel A% W A7) S5t

o

Qole) GEeA 3% %7} 251

Aol 93t AFdiule] B-EEdwe] ¢ v
Ad ube-& B3l FHE Ag-uks dAE &
A& 5 ek ol AFENu|e AEAY] &
Adjolgdel WE NHEE Edte FRFA
W& = Aol EEFEHlE A=A
A7, ARG gF P P AT A
vehislc VR Ao A e weS
veh oo webd 32dlM &9 uhs-o] Yl
Auk XA G AWFelles BEEAHE &
Wl Edweldoe] &Alstn gty st
A5G e GEYE o) 43 A 2E A
FZAA S AR Jepids 449 ¥
o] #elsh= vjAd BAWe] Az WelE
ouls= ey Eawolud o3t AME B
oAtk ot A= AFDNEE o437 AR
&4 2 GAA o)At AT BAY F AFEA
B2 FERMEZE o] 43 nHHEMYo| S
o]do) Hr} wiZtele A& FAYT 4 U
(Steinkeller e al., 1998), =3+ 1A} B4 =3
g B o]F FYT AP o] 4A A
AR S4E FEAA Al A A
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