





100 nm

in vitro



in vitro

silica(12) 12nm Silica nanopowder,
sigma)

silica(70) Fluorescent 70nm Sicastar
®plain, micromod)

silica(300) Fluorescent 300nm Sicast
ar®plain, micromod)

Ti0,(21) 21nm Titanium oxide nanopow
der, sigma

Ti0,(300) 300nm Sicastar(Ti0,), micro
mod

AL0,;(13) 13nm Aluminum oxide nanopow
der, sigma

A1,0,(300)(300nm Sicastar(AL,0;), micr
omod)

Dulbecco”s Modified Eagle®s Medium - high
glucose DMEM SIGMA



50 mg/ml

TOMY SEIKO, Handy Sonic, UR-20P

(HS)

60L,

Dulbecco®s Modified Eagle®s Medium - high
glucose SIGMA

silica(12)
Tio,(21)
AL,0,(13)
HS 3 mg/ml
95 30 60
50 mg/ml
HS
UR-20P

in vitro
invivo
in vitro
A549
HepG2
silica(70)
silica(300)
12 well plate 3x10° cells/wel
| 24 70 nm
300 nm 0.5 1.0
2.0 4.0 mg/ml 24
L

DH: lactate dehydrogenase

LDH CytoTo
X 96 Non-Radioactive Cytotoxicity Assay
kit

in vitro

HepG2



Dulbecco®s Modified Eagle®s Medium - high
glucose SIGMA

Dulbecco”s Modified Eagle®s Medium - high
glucose SIGMA

silica(12)
silica(70)
silica(12) silica(300)
silica(70)
silica(300) Ti10,(21)
T10,(300)
Ti0,(21)
Ti10,(300) AL1,0,(13)
A1,0,(300)
AL,0,(13)
A1,0,(300)
2x10*  HepG2 48well plate
150ul/well
2x10*  HepG2 48well plate 20
24 150ul/well (0, 0.25, 0.5, 1.0, 2.
(0, 0.25, 0.5, 1.0, 2.0, 4.0 mg/ 0, 4.0 mg/ml) 20 PBS 2
ml) 20 20 PBS 2 Alamar Blue Biosource 200
Alamar Blue Biosource 200 pl/well 37 3 3
ul/well 37 3 3
540/590)
540/590)
in vitro in vitro
HS
HS
HS
HepG2
HepG2 Dulbecco”s Modified Eagle®s Medium - high

glucose SIGMA



60L,

silica(12)
Ti10,(21)

ALO,(13)

in vitro

invivo

A549
HepG2

Dulbecco™s Modified Eagle®s Medium - high
glucose SIGMA

silica(70)
silica(300)
2.5 ug/ml
dish 12 well plate 3x10°
cells/well 70 nm 300
nm 0.5 1.0 2.0 4.0
mg/ml 24 24
PBS 2.5 pg/ml

LDH

Alamar Blue
assay

in vitro

HepG2

Dulbecco”s Modified Eagle®s Medium - high
glucose SIGMA

silica(70)
silica(300)

Ti0,(21)
Ti0,(300)

AL0,(13)
A1,0,(300)

2x10* HepG2 48 well plate
150 pl/well
20
0.5 mg/ml 20
2.5 pg/ml
12 well plate
plate 3x10* cells/well
1357 PBS 2
Biosource

37 3 3

PBS 2
6 well

Alamar Blue



540/590)

in vitro

HS

HepG2

Dulbecco”s Modified Eagle®™s Medium - high
glucose SIGMA

60L,

silica(12)

2x10*  HepG2 48 well plate
150 pl/wel
0.5 mg/ml 20 20
PBS 2 2.5 pg/ml
12 well plate 6
well plate 3x10* cells/well
1357 PBS 2
Biosource

37 3 3

Alamar
Blue

540/590)

in vitro

FITC
A549
silica(70)
silica(300)
A549 2.5 ng/ml
dish 12 well plate 3x10°
cells/well 70 nm 300
nm 1.0 mg/ml 24
24 PBS
2.5 ug/ml
12 well plate
1x10° cells/well 24
PBS 3
4
PBS 50%

Al

HepG2



Dulbecco”s Modified Eagle®™s Medium - high
glucose SIGMA

silica(70)
silica(300)
2x10*  HepG2 48well plate
150ul/well
20
0.5 mg/ml
20 PBS 2 2.5 ug/ml

12 well plate
3x10* cells/well
2.5 mM Thymidine/DMEM

20 20
PBS
0 8 10 12, 14, 16, 18 2.5
ug/ml

6 well plate

2% formaldehyde/PBS
15 70
30 30
50ug/ml Rnase A
50ug/ml PI PBS 37 30
PBS 2
FACSculiber, BD

HepG2

Dulbecco”s Modified Eagle®s Medium - high

glucose SIGMA

60L,
silica(12)
silica(70)
silica(300)
HS
silica(300)
2 100p L

silica(12) silica(70)

100 pg/mL
1000 pug/mL  HepG
4 2

(lysis buffer:1% TritonX-1

00/DW) 2M NaCl

10

4x SDS bhuffer

PAGEL)
GE (0.02 A/

MS

S0 mL,
20
100 mL
100 mL

( 10 mL

lysis buffer

97 3
(5-20 , e-
SDS-PA
)

( )

100 mL 1(
5mL, 45mL)

10
100 mL
90 mL) 1



100
mL 1 2
100 mL
( 10 mL 90 mL)
20 100
mL 1 2
100 mL
3 10 10 mL
1
100 mL 1
3
nano LC-MS/MS ( )
HSP
HSP
silica(70)
silica(300)
OVA:Sigma
HSC70 HSC70:StressMarq

Biosciences Inc

Ni-NTA HisSorb™ Plate (QIAGEN)  0.2%
(Sigma-Aldrich) /

(D-PBS)

0.5 pg/mL HSC70 150
ul/well plate 4
HSC70 PBS-T
(0.05% Tween-20/PBS)
1% OVA/DW
4 2 2 2M NaCl
OVA OVA
HSC70
plate 4 2 2
PBS-T 4
488/509 nm
1
1
100nm

FEHHFE (nm)

RTUTIL IR FE(T—EL—BE) KPS R R R PSR

silica(12) 12.0 419.7%£53.3 1140.4+152.7

silica(70) 70.0 621+ 0.8 1145+ 85

silica(300) 300.0 308.6+ 5.4 265.2+ 313

TiO,(21) 21.0 317.1£23.2 4531+ 64.6

TiO,(300) 300.0 2754+ 16 387.6+ 11.0

AlLO4(13) 13.0 301.1+ 68 1067.1+188.6

Al,05(300) 300.0 2707+ 7.7 4159+ 16.9
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70 nm
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% of control
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120
100
80
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% of control

40

20

silica

Wsilica(300)
Wsilica(70)
silica(12)

silicaconcn.
(mg/ml)

TiO,

HTiO,(300)
HTIO, (21)

0 1 2 3 4
TiO, concn.
(mg/ml)

AlLO,

)

WALO,(300) |
WALO, (13)

Al,O3 conen.
(mg/ml)

0 1 2 3 4

12 70 nm



in vitro

in vitro
12 70 nm
1 HS
300 nm
1 HS
HS
silica
120
100 | | — silica(12) 4
° = M silica(12)
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silica 0 |
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i
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100 h". -p (mg/ml)
= 80 4—.‘
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120

100 ﬁ in vitro
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in vitro 30 kDa
15 kDa
A549
Merge
Silica
(FITC)
Hoechst HSP HSP

70 nm silica 300 nm silica

invitrot@ BT M REA W =H L VAOMBAN S 6

12



Mock Silica(70) 0.25

Oh
. = . 020
w % = 0.15
= % A
510 h B | 83
o | @
£ i" : ax 010
5 ’ | g
c # ~ = | 9
3 TR I “ 005 I
14 h i ]
£ @ c | O.OO
i bl AR %@ D S S S
! i . 7 N R &S
Bz . w 8 o, & ] ) w Q\ ‘?}\ 0{0 %\\\o(b\ f}\\("@ o}\db\
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HSC70 in vitro
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HSC70 HSP HS
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HS

28

in vitro

DDS

HSP
134

2012 7 4

2014 3 28

14

135

2015 3 28



28

in vitro

DDS

HSP
134

135

2012

2014 3 28

2015 3 28



