WAREZMMIZEE LI=MWCNTOH 4 X

N Average length Average width Par;:;::‘a Pe;:;umr:m Max. Length Min. Length
MWCNT-UnT 415 3477 £32 (2.673) 241 + 153 (209) 16.876 0.036 27.421 0.579
MWCNT-Tag 421 4.390 =528 (3.000) 313 =181 (270) 25.178 0.093 66.43 0.216

MNCNT-UnT : Untreated MWCNT, MWCNT-Tagq: MWCNT-Taquann
Dimensions: length;um, width: nm
Numbers in parentheses are geometric means

MWCNT-Tagq Length MWCNT-UnT Length

250 1 100 250 100
90 | 90

200 | 80 200 | 80
» 70 > 70
150 | 1 80 2 150 © 1 80
| 50 = g | 50 =

£ 100 | 40 £ 100 | | 40
| 30 | 30

50 | | 20 50 | | 20
110 1 10

0 e e T ey gt g g LI °

PP P EPES SR SR E PP RP P ELPS SR

Length (g m) Length (g m)
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® MWCNT-TaqlZ[ZBEERINENTH D, CD=0. BRELEFREDOL
HTHIESN20ADEL., [E. [LEXRUMICE TEEL -7T8EH
NEZOND,

22




SHOFHE

SRR 2445 B
THORAMAREMIZH T AMWCNTDERE

« MWCNT-TagZ#&fkE L. YORICER/IRERZZTL. SHERUEN
RG220 TOREBEMAGGEZTM. MWCNTO#BMELEERUDNAT A &
07 LA @ E4T5RBRICFIT LT, MISHET AMWCNTO TO T 7 4
IWEBHLMNZT S,

K254 B

- MWCNT-TagZzA & L. BEEMREDFHRETEZEHEI HERICTFTL
T. MITEETAMWCNTO Z7A 27 ILEBALMNZT S,

FERINDHAR

ADEBORBHRIXICEIL-2EREBR/AFEL . HEEICENI-Taquann
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TaquanniERE-MWCNT2 6 L -RESHRE

CPC Taquann 120622 (count/m*/min)

100,000,000

s 3

90,000,000 | CPC mean: 34,854,772 count/m
K value: 1.24 pg/count

80,000,000 - opC mean: 7,079,686 count/m®

70,000,000 - K value: 6.12 pg/count

£ g 3
E 60,000,000 _ Mas concentration: 43.3yg/m
E 50,000,000
=
S 40,000,000 -
-]
© 30,000,000 -
20,000,000 -
10,000,000
0 _
300
time(min)
20Hz~30Hz/ 108 ¥ | 30Hz X |

TaquanniZEBRAZFEFRAL. REFHEDREZT>TWLVS, CPCEALV:
KREREOHMEIL, HBEOEHENKE L +HEFREAHETLAEL,
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B REWRAZE DB

BB 2X10° cpm/283L  TORBE :
(70,671 count/L) (cpm: count/2.83L/min)

HFEIRLY—

& E R (10~30Hz)

AE—h—EBHRE(0~1V)
| PoMBER ﬂ&ﬁ(‘fgt;:a)lﬂﬁ

HAREERMOHE
0.1~20L/min

FRER
OPC : Optical Particle Counter/Controller (OPC~110GT,Shibata)

MOUDI : Micro—Orifice Uniform—Deposit Impactor
(Model 125, NanoMOUDI, Kanomax)

REFYyUN—RNOERREKEL
AE—h—BREIEEHER

Out-of-Control

HiZEEE200,000 cpm. 4B B D REFTHo-IES D REHE (ER) ERE—h—
ERENEE iR (AR O RERH, LERIT+2ICHEESh =K EE (Test1) , RE—H—ERH)
BEEFEICHASA TS, FERITHIEIAHETLVELE A (Out-of-Control) , AE—
H—ERBEBE (T4 /A T7EEYRL TS,




HARED+ZIHIETESEENEERE

REBFvr>/i— HHBRE (CPM) DF-7 BE##

anunt pur mismis (opem)

Test2 Testd Testd mean

total mass UE 789 656 659 539 660.8
mass concentration Ug/m’ 329 273 275 225 2753
cpm average cpm/2.83L 193,372 191,105 186,228 191,403 190,527
'.'ggrru"'ma 68,329.000 67.528.000 65.805,000 67.634.000 67,324,000

cpm/2.83L 206,700 209,060 213,200 213,820 210,695

l:_:_gm‘r“'ma 73.039.000 73,873.000 75.336,000 75555.000 74,450,750

pg/m’/cpm 48 40 42 3.3 41

F2 T v/ \—HDOMWCNTD i E 73

Testl

g

o o M R

waninm]

?‘Llllllll 1. II

E*E:EJ#200 (0]0]0} cpm. 4B%Fﬁ®% & OT—-ﬁE:’E x:ﬂ'fﬂ':%n
RITOWT HERHZERLEz, EREICEG -9 HmErRLz,
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1. ¥R bPREKREL, - OZERORE
2UminDERABTRE LIBERMNF LN

2. BEREHOES
HIERERE ; 20 Hz, BIRBOZEHFEHF ; 10 Hz (20Hz~30Hz) .
Al ZfE ; 108D

3. PID#I#I/ NS A —42 D5
e E#50.481, & EH16.3sec. MHn EX2.42sec

4. REFYUON—HNOBEERERE
MWCNTER % FLY. 8%t B4E{E%200,000 cpm. 4B5REID
REBET. BEFENABRFTH--40DER. FHEEREL
275.3 £28.5 pg/m3TH o1, HESHITRREICEL 1=,
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FT/ITIVT7ILOEGCEREREZSFLARILTHLNIT S
=, REMREDHXFET. gpt deltas v FEICTF/ < T
ZILE LTMCONT#EEETERER. 1A L3y ARDMZ
WERELE-ERNETALAOO7 LA @ (Percellomei®:) %
Tl5-o1=,

Experimental protocol

= Animal : male gpt delta rat (13 weeks old) SLC
- Chemicals : MWCNT (Nano Carbon Technologies £t, NWNT-7)
E#80-110nm, £& 5-20umH%27.5%
Quartz (US Silicatt, MIN-U-SIL5) E#1.6um
= Vehicle : 0.1%Tween80, PBS
= Administration: single i.t.
* Dose: MWCNT (40 or 160pg/kg), Quartz (160pg/kg)
= Sampling: 1or3 M
= Microarray analysis : AFFYMETRIX, Gene Chip Rat Genome 230 2.0

Array and “Percellome” method
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1103
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EE)HEEFE (p<0.05, Tcopyll k)
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MWCNT (L) 1M
MWCNT (H) 1M
Quartz
MWCNT (L) 3M
MWCNT (H) 3M
Quartz

down 1copykl L




1M MWCNT & Quartz

1M MWCNT

1M Quartz

response to drug

induction of apoptosis

eneration of pracursor metabolites and energy

call motility cell differentiation 26 ot
positive regulation of cell proliferation nervous system d 26 |lactation
neutrophil chemotaxis G-protein coupled receptor protein signaling pathway 24 |lung development

transport 27 [transport 188 |translation 13
translation 20 process 123 |transport a
signal transduction 19 lation of transcription, DNA-d 120 |metabolic process 7
metabolic process 18 |signal transduction 117 ion of tr 7
ine Bt e T 18 |protein transport 80 |cell differentiation [
regulation of transcription, DNA-dependent 13 |intracellular protein transport B8 Iticellul ismal devel L]
proteclysis 11 [protein amino acid phosphorylation 68 | biotin bi process 5
transcription 10 |transeription 65 |apoptosis 4
cell adhesion 9 |translation 85 |cell-cell signaling 4
inflammatory response 9 |electron transport 63 |signal transduction 4
intracellular protein transport 9 |proteclysis 63 |synaptic transmission 4
lipid metabolic process 9 |ien transport 58 |transeription 4
cell proliferation 7 |intracellular signaling cascade 51 |RNA splicing 3
chemotaxis 7 |apoptosis 48 |cell adhesion 3
carbohydrate metabelic process T 47 |call eyele 3
electron transport § |vesicle-mediated transport 47 |cell oycle arrest 3
ion transport § of 42 |cell profiferation 3
small GTPase mediated signal transduction 6 |cell proliferation 39 |electron transport 3
protein amino acid phosphorylation 6 | carbohydrate metabolic process 38 |ind of 3
antigen processing and presentation & |cell adhesion 38 |ion transport 3
Iticellular organismal di 5 |cell cycle 36 |nervous system d 3
apoptosis 5 |protein complex assembly 35 |regulation of transcription from RNA polymerase Dl prom{ 3
protein transport 5 [small GTPase mediated signal transduction 35 |small GTPase mediated signal transduction 3
intracallular signaling cascade 5 |ubiguitin cycle 35 |ATP synthesis coupled proton transport 2
protein complex assembly 5 i I of cell prolif 34 |body fluid secretion 2
ubiquitin cycle 5 lar organismal 33 |brain development 2
fatty acid process 5 32 |cholesterol transport 2
defense response 5 [lipid metabolic process 31 |cobalamin biosynthetic process 2
cell-cell signaling 4 [cell motility 28 |dendrite development 2
cell cycle 4 |protein folding 28 |endocytosis 2
protein modification process 4 |anti-apeptosis 27 2
4 2

4 2

4 2

4 2

4 2

G-protein coupled receptor protein signaling pathway

protein medification process

mRNA processing

3M MWCNT & Quartz

Gene ontology f##T (3M)
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RHNA splicing
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protein folding
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Pathway 4T (1M MWCNT & Quartz)

Analysis: 1M up and - 2010-12-16 D407 Fik

B 1M up and - 2010-12-16 04:07 DI:IH = Ralio‘
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Antigen Presentation Pathway

B Cell Development

Allograft Rejection Signaling

Communication between Innate and Adaptive Immune Cells

Altered T Cell and B Cell Signaling in Rheumatoid Arthritis

Cytotoxic T Lymphocyte-medisted Apoptosis of Target Cells

CTLA4 Signaling in Cytotoxic T Lymphocytes

OX40 Signaling Pathway

Autoimmune Thyroid Disease Signaling

Graft-versus-Host Disease Signaling

Complement System
(Canonical)

Pathway f#&#7 (1M MWCNT)

Analysis: 1M Mw sub - 2010-12-18 04:18 Fik

[ 144 Mw sub - 2010-12-16 04116 OO | |- Ratic |
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M-Glycan Degradation
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Pathway 4T (1M Quartz)

(Analysis: 1M quartz sub - 2010-12-18 04:30 Fik

B 1M quartz sub - 2010-12-16 04:30 OO |

-log(p-value)

0.0 1.0 1.5 2.0 2.5 3.0 35 4.0 45

Cell Death

Protein Synthesis

Cellular Development

Cellular Growth and Proliferation

Cellular Function and Maintenance

Molecular Transport

Protein Trafficking

Lipid Metabolism

Organ Morphology

Respiratory System Development and Function

Small Molecule Biochemistry

(Function)

Pathway f#7 (3M MWCNT & Quartz)

(Analysis: 3M up MW & Q - 2010-12-16 04:40 Fi&
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Pathway f#7 (3M MWCNT)

(Analysis: 3M up MW sub - 2010-12-16 04:50 Fik
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Pathway f##T (3M Quartz)
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B 3M up Q sub - 2010-12-16 05:10 OO |

-log{p-value)
5 ]

Protein Synthesis

Infection Mechanism

Cellular Growth and Proliferation

Post-Translational Medification

Cell Death

Lipid Metabolism

Small Molecule Biochemistry

Connective Tissue Disorders

Carbohydrate Metabolsm

Cellular Movement

(Function)




Osteopontin

1367581 a_at
Sppl ¥ — MWCNT (H)
ABO01382 [ — MWCNT (L)
: 2 Quartz
¥ = Control

WEmRR (M)

I B &

1001
1003
1005
MWCNT 40 u g/PC#
1103
1105
1107
MWCNT 160 u g/PC8§
1201
1205
1207
Quartz 160 i g/PC#E
1303
1305
1307




