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Table 1 Particle number and particle surface

area per 10 pg/m® airborne particles™
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Fig. 1 Hypothetical cellular interaction of NPs™
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EGFR. REAEKKEFRZMAE. RAEMEPIBER LL T ILFh &2
T a. UL I 5 RS A A N 5 B4 M Y Ca® 7K1 1 I AR DK 800
b RRORLRE B IV 4 3 R A R 4 L P93 ) Ca® AKSE A
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Fig. 2 The hierarchical oxidative stress model™
B2 SRR D RERS
AT SR B (ter 1), 83T Nrf-2 BB P MTOIE R %, TH
PURABE AT YRS A0 M A IR R B AP b KT S AL R R (tier
2), MAPK FlIl NF-«B B0 175 K AT 908 R M. e K Pk R
I (tier 3), Z&Rifk PT FLIHLALFI L 54 B K R I B 3 8040 o 7
TEIRSE.
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7£ 0.5+ 2.0 1 10 mg/m* WK Z [ TiO, (21 nm) & & h
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U T e BRI, AR b =4, ISt RE K
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SWCNTs, S A Ak e EE Rk 70 il 41 Sy B 1 A 81 42
MR, A S SER . Warheit SFPHRIE, K
P % 5 SWCNT Refg =28 20, T il 1A 2 i
FEHL A ZE I RE S TR nT RE VIR . X eI 45 S
U LR SR N B0k ) e a2 2 27 0 )37 98 ) -
AN—3. Lam 1 Shvedova [t 5256 77 /)~ R 2% §5 571 =
bt Warheit A BRUSC56 SR FH 10 58 B A B BAIG, IRAEIE
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o TR A0 e GO RORE ) 5 | /S 5  iA OGT)
RIFFEFPETZE. S — PR rh g ORI 3 3=
PHEE 4585 300 1 e L5 T A A 40 o
55 MR RN B A K R ) B e il - S8 R RN
RGN BNEREAE, MM A JORE « J3 WA 40 Jfa A
T IEMERL C OV BRI A OISR S
FfLER 3 HH RN B K O A A It 5 | e ek 20
RN, TR WA A L IR - A 273875 25 . ROS
F g R -
23 HEFXEMBENSE

o 2s, M. APZRN S WA R G A M A4 A
W N EE BRI B A2 ) AR . R, Tk
VI 2 BN AR5 UE B UFPs Rt 1z 21 fifi LAk
A7 B AL BTFE S Oy AN . R4 H AT
UFPs fia i FRb ANG 4, (HIX ey B 0190 UFPs
ISP HADLS B, SO AN / 8l O B R
TR FIGET AR T — e s 3 R WFTR
UFPs GE% LU R IURL B Y b 1535 31 fii [1] 5 Ak - B ik
T BRP. UFPs SR8k R (1) fE A8 45 & AT 76 il 1] B
iy B A TR ), B8N T AT s B LAA NS B 1)
ATHEME. Hoet 250G HH 4518, ity F0mis 4 Jfa (e wis v
A FHAN | 5z 40 N 52 40 e Py o9 5 T2 UFPs 4%z
BN LAEIAFNE LLAN S B I EELEAE. FA gk
TiO, Fki(25 F1 80 nm) FIFHCK TiO,(155 nm)HUk %}
BN R 2 s BT T VR, BRI A 1 SR R
5 g/kg MK TiO, UKL A UL %2 31 B 8 1¥) S 1k
PE. AR, LIS A AL FRRR AR AR 23005 B 22
B, TiO, Foki e PE/N & Egl 7™ & i
VBB, R AR 5 5 B A BT (ICP-MS) i
Fr T TIO, UkE LA e B MR, 3R
B TiO, ki £ 15 i 1 WO ] fig i is 31 T A 241 21
GIE Y=
231 MEIUER. X ARERAT H LR R = SRS
2 R vy S SO DRI AR BRI 2 I 2 A R,



2008; 35 (9)

BIESESE: R BIEM Rt R

* 1003 -

T ) DA S WL RE M 25 Aot 6 A 366 1) ML Bk 8 ok AR R 1 B
B FU I U O T I ek S s i v S A RUBR A
30 nm [ R AT 28 93 FEE2L ABATT I 9T S R IR
Hofr 22 R BR P i A S SR (1) AR K B A T 48093 7
WU BE N A RS 12, Bodian A1 Howe*!
D52 993 B A0 5 TP IR A 3 TR 2 2.4 mm/h, R
Jii K Adams FT Bray™ B £ 0: 5 2188 11 B R
PARIURLY) A 28 A 33 T 36 DL I de Lorenzo™I7E A2 U
N 52 BB A R R AR < JURT (50 nim) A 366 T R A —
. de Lorenzo™WFoT K W, & s i v A BUBEER (0
4 P P2 A7 45 A N ) 308 3ol WL A 28 [ R 5 e % 1) IR
Bk, 50 nm M4 S0RIAE 1 h SRS LA fe g o
WELER F f1 5 fip 1) 325 i E 41 B A 5% . Oberdorster 5141
R, KEIEA BC brid i UFPs J& 30 min °C
KmEBEMN T, —RERNERESGINT 56,
HOATTR W N (1) UFPs L 2.5 mm/h ()3 5 5675 31
WL FH S, [, BN BC UFPs 55 — KAE MR EK
S AT RN, BREE T KRGS R, H
TR R S0 /NI S 22 18 14 e, i il o 5 2 5
B R RS 5 ORI AZK MnO, Fvk:
IWFIE L RN, 58 12 KJGMRERH Mn & 2
FHN, WAL 3.5 6%, Wil Mn EE R
B A5 WRAEREE 6 h M RER AL,
A OO () S AL RO BR ) 7 RER P ) Min &
R, IXAS 45 FAUK BB T K ST MnO, i
B 15 K, T RER T Mn B RUR AT 53 B0k
i B R0 LI, BT TR FH /0N B S s i v 7 X R
B, T 1) TiO, GoK AR £ 8 b IR I e 42
AR PSS Gl SUPNEE | LE= 9NN =N T RN 2
53 DR rpr 0,k LS i 2 3 JSTAR A B8 R
WSO, PR, IR A SRS, R R 3 e S
PR N SR 35 38 B AT FT RE IR B 428, IX 48 NPs & 15
RS B i on PR S 2 R e, BT S AR
RAMIBITYE, HENEARE A RIESL.

232 JRREEMEIE. R AR,
BALZIAT 18 000 cm? SR M AP IAEE . BL% 2
HREMALEVE M R BSRG AN 5
FRAN ) 2 2R Ry ol 22 R AN B B MBI .. 4
KAPRLE ik 4 i 55 B 0] LLBIE I TUZ . LNk
REd 70 Jias BT 38 I £ ot 2 BRvB a1k, AN il— A
W 1) T B A Al KA R IZ B3 17 . Tinkle Z5E524 Y
56 MR K TR et it I OG5 318 Bl 25 Al NPs 233 1
RSB, AT BT TP UE ], e A 2
P R IIRAE 1 wm S8 GERIBIBE I Y, Bl )5

Wbk AR GEAN e bk L R, i A L s
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Abstract
diagnoses, drug delivery, cancer treatment, gene therapy, and basic research have also progressed quickly. The

With the rapid developing of nanotechnology, the use of nanomaterials in medical imaging, disease

beneficial uses of nanomaterials may cause human exposure through inhalation, ingestion, skin uptake, and
intravenous injection. When nanomaterials interact with biological systems, they may generate adverse biological
effects. The possible toxic effects of these nanomaterials are unknown until now. The positive applications in
biomedicine as well as the negative biological effects of nanomaterials on cardiovascular, respiratory and other
systems are highlighted, the possible mechanisms by which nanoparticles result in cardiovascular and pulmonary
morbidity are also discussed, and the possible interaction routes and sequences is farther reviewed. Finally, the

perspective of risk assessment of nanomaterials in the future is summarized.
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