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KL LT, LFHER, — B, BB
T ORERST, B —F BAL, IR - B
EREEOYBELZAOEEIZ OV THL»
95 L RIFEIC, Bk L7z A549 FEf%
ZRAWT, fifaFEEIc W Tar=—ER
OMTTIEIC K D RRET L7,

5%, SBITZDAT YV —= TR
T, BEEME, MENEIRBIZ OV TOR
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EFRBELOEFFEYE & O EERIC
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B. Br%I5ik
1) At

CHL #lfa K% OY A549 flifa & fv e/ =
T U T AT DR D IRV T,
FT /=7 IV TNELT,

- BR{LEEEAR ZnO (183.8nm) (NanoTeK, Alfa
Aesar, A Johnson Matthey Company) ,

« Y BanaA K SiO, (54.2nm)
(SNOWTEX®AK, (Nissan Chemical
Industries, Ltd.),

« AR U AF L 2(PS) (70.0nm)(SPHERO™
Polystyrene Particles, PP-008-10, Spherotech
Inc.)

RV, EBMERWE L LT, B
7 R XU A CdSO, (Cadmium sulfate hydrate
(3/8) (Sigma-Aldrich) % Mz,

A549 #Efa 2 Ve, BIbeB )/ ~7

U 7 DR EEEHEIC BT
BRLT7 VR =7 2 ALO,, B Y U A
CeO,, B{bA YU LA X ITO, Bftlr A
% Si0,, M{tF ¥ TiO,, EE{LER CuO,
BRAEA X SnO,, BRILA >~ b U U A Y05
(Ll E CIK NanoTeK), B&{L#i$R ZnO
(Sigma-Aldrich }% TUF NanoTeK, Alfa Aesar),
fe{l= > & /L NiO (Sigma-Aldrich) % Vv 7z,
%72, Sigma-Aldrich £ ZnO 7/ <7V

TNAOHEAIE LTRESTND 3-
Aminopropyl-triethoxysilane (APTS) (Sigma-
Aldrich)iIZ DWW T bR L7, BfheE 7
) =T VT NVIRER T ORGSR, B

BALI, BIEOEREDEERT (REE
ELSZ-2NPA)ZZ & VW BIFE L7z, (S#HAF5E
E - EORESR,)

2) HEBARR R OBEE 71

F ¥ A ==X Db A F —Jifi R
HEfE CHL i3, EX@EIHIR VTS
72 AMfERR T AT O JCRB Mg N> 7 (R
H). American Type Culture Collection
(ATCC) (USANZ b B ER I 1L, BinEmiER
BRI S TWD, A549 13t MifiEk
HIFIRE T, JCRB g N> 7 (RHE) & D &
A LT L7z, CHL ffalL. 10% heat-
inactivated fetal bovine serum (FE@{k FBS).
penicillin-streptomycin % & ¢» Minimum
Essential Medium (MEM) (GIBCO)(Z T,
37°C, 5% COy A »F a2 X—F —THHE L
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non-essential amino acid (NEAA) % &p
MEM (2T, 37°C, 5% CO, A ' F 2\—
g —THE L, £MIKIE, 34 BT
WZHER LTz,

3) AR ETEEAER
6-well 7"L— NI, AS49 MiflaZREHE L
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N MEM B3z T L, 1 EMICE-T
Mg E o v LT,
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BRSSO EM TR MmO DD
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n=—JERER) 2REE L,
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6) BIEERR - ERR

CHL #HIS % 7213 AS549 i (1x10°
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H#EBRIE 2 ¥ L C 24 BFRRE J OF 48 BRREEE
FE L, TORICHNY TV AB X B3
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v b Uiz, CHL Mg/ NEEERE
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TN TR (B A X/ — =1:3) 12X
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2 EATV, 1%EEEE A & — B LTz,
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). NV THRIZE AYEER, I/
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AR ) —TEREB L, DMMEBIEREAREE
w7,

BRIIT 7V ALV TREL,
LM EE CBE Lz, BERyE L L
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Kirin) & FV Mz,

(fERmE~DBELE)
ZHe L,
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HCD LT DIEMERST /) ~T U T
%9 % in vitro EREEMR L LT, F
YA ==K NI A K — il AR 2R A
B CHL ffa % A= ia stk 8 ia=E
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b, TIT U T NOAEKEZESMCE
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I 18.6 FEfi CTh o7z, Wiz, MiaEER
Bk OB HEERRIEICRT 2 BREHED
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(19), Sigma-Aldrich DE&{LHEEET /) <
T U TIOGEE E LTHRE ST 5 3-
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CuO 23V fazEMEZ =~ L. LUF NiO,
Zn0, ITO, Y,0; DIETH - 7=,
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oA ED D LT, BERMRTHL EE
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BEENE. B FRAFOMESE. Mg
WENREBIZ DWW T, FEHIZRFEIT 21T 5 TET
bbb, £, T/ ~T VT AOFEEICD
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Number of colonies

Number of colonies
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CHL

A549

control ZnO (20 yg/mL, 24h)
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MN; micronucleus, Multi-MN; multi micronucleus, MN-2; 1/10-1/3 micronucleus,
MN-3; 1/3-1/2 micronucleus, PN; polynucleus, TF-N; transformed nucleus,

Multi-N; multi nucleus, MP; metaphase
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