20155F4A4H
HIDZFEANZZ BES

BB (F/RF)
IcLBRBEEE

I

RREHAY ARMERE BATRER
= MR .

S0
3 o

masa-ume@rs.noda.tus.ac.jp 9% )
) -




SHONE

KR PH/NRLF PM2.5 DIEF
PM2.5&F/RiF — RIFREEEREE
F/HFORBREREZE

e T /RF1 H
NRAOEEDHRARIETH
FUREGH G- R ORFEIZRITT

&

L3




SHOARRA
o KR HB/IMRIF PM2.5 DIEEE



PM2.5

¢ 2013F#)H . RETD
NETRELER

» ERZ A =1L (B 1R
5 3) O[]




(REEBFZL(ZLANE)

¢ ! ‘E)ILE&jjx + /? *ﬁl.//u

c 1A AL EMNFET



Rate Ratio
s 5 %

-
e

=
o

14

1.3

1.2

Rate Ratio

Rate Ratio

14 ~

L 1.3
S
2
L 312
H o
L 8
= 1.1
w
- P T 1.0
| 1 | | | 1 | | | |
0 10 20 30 40 50 60 70 80 90 100
Total Particles (ug/m®)
- 1.3
S
2
- E 1.2
H
L g
o
= 1.1
w
LT p 1.0
| | | | 1 |
0 5 10 15 20 25 30
Sulfur Dioxide (ppb)
- 1.4
L 1.3
S
8
+ H 5 12
]
L 2
- 1.1
w
— PT 1.0
I 1 ! I 1 1

0

5 10 15 20 25 30 35 40
Aerosol Acidity (nmol/m3)

| | 1 L | | ]

5 10 15 20 25 30 35

T

W
Tp

1 1 L 1 1 1 }

2 4 6 8 10 12 14
Sulfate Particles (ug/m?3)

S
H
L
w
P
| 1 1 1 ]
5 10 15 20 25 30
Ozone (ppb)

PM2.5 ;BB (ug/m?)

HEEH X E A D EFRTHEIIRD
R—TODERTIRIZ 1 £95)

S; AF2—ARUEJL (F/\AF M)

H; N2 (TR —I)
LEURLAR (EX—1 )

W; D4 —3—89 (RYFa—tv i)
T, kXA (HHFRM)

PiiR—T2 (4R i)

(Dockery et al. 1993)



PM2.50) &=

(F2HARR &

%)

Study Outcome Mean® 98th® Effect Estimate (95% CI)
Chimonas & Gessner (2007, 093261)  Asthma HA 6.1 -- —t

LRI HA 6.1 -- ——
Lisabeth et al. (2008, 155939) Ischemic Stroke/TIA HA 7.0 236 -
Slaughter et al. (2005, 073854) Asthma Exacerbation 7.3 - i .
Rabinovitch et al. (2006, 088031) Asthma Medication Use 7.4 17.2 —-—
Chen et al. (2004, 087262) COPD HA 7.7 --- I *
Chen et al. (2005, 087555) Respiratory HA 7.7 -- ———
Fung et al. (2006, 089789) Respiratory HA 7.7 -- ——
Villeneuve et al. (2003, 055051) Nonaccidental Mortality 7.9 --- ——
Stieb et al. (2000, 011675) CVD ED Visits 85 27.3 ——

Respiratory ED Visits 8.5 27.3 —e—
Villeneuve et al. (2006, 090191) Hemhrgc Stroke HA 85 240 —

Ischemic Stroke HA 85 240 —t—

TIAHA 85 240 ——
Lin et al. (2005, 087828) RTI HA 9.6 --- I .
Mar et al. (2004, 057309) Respiratory Symptoms (any) 9.8 258 .

Respiratory Symptoms (any) 9.8 258 i +
Rich et al. (2005, 079620) Ventricular Arrhythmia 9.8 --- -
Dockery etal. (2005, 078995) Ventricular Arrhythmia 10.3° --- 4 .
Rabinovitch et al. (2004, 096753) Asthma Exacerbation 10.6° 293 *—t
Pope et al. (2006, 091246) IHD HA 10.7° --- |—a—
Slaughter et al. (2005, 073854) CVDHA 10.8 296 ——

Respiratory ED Visits 10.8 296 —ad
Pope et al. (2008, 191969) CHF HA 10.8 44 5 —
Zanobetti and Schwartz (2006, 090195) MI HA 1 .1" --- —e—

——
‘ , \\l —l— [ .
| | | I | |

IL.\HWE%@%*EE&IE@*EEEI 0.8 1.0 12

(K [E EPA. Integrated Science Assessment for Particulate Matter, 2009, p.2-14 &Y —&Bc)
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Study

Mean” Effect Estimate (95% Cl)

"Zeger et al. (2008, 191951)
Kim et al. (2004, 087383)
Zeger et al. (2008, 191951)
Miller et al. (2007, 090130)
Eftim et al. (2008, 099104)
Goss et al. (2004, 055624)
McConnell et al. (2003, 049430)
Zeger et al. (2008, 191951)
Krewski et al. (2009, 191193)
Eftim et al. (2008, 099104)
Lipfert et al. (2006, 088758)
Dockery et al. (1996, 046219)
Woodruff et al. (2008, 098386)
Laden et al. (2006, 087605)
Woodruff et al. (2008, 098386)
Enstrom (2005, 087356)
Chen et al. (2005, 087942)

+ pgm’

All-Cause Mortality, Central U.S.  10.

——

7

1|
Bronchitis (Children) 12.0 L -
All-Cause Mortality, Western U.S.  13.1 L
CVD Morhidity or Mortality 13.5 4
All-Cause Morality, ACS Sites 13.6 I -
All-Cause Mortality 13.7 . .
Bronchitis {Children) 13.8 '
All-Cause Mortality, Easterm U.S.  14.0 I -
All-Cause Mortality 14.0 |-
All-Cause Mortality, Harv 6-Cities  14.1 ! —_—
All-Cause Mortality 14.3 VW —
Bronchitis (Children) 14.5 '
Infant Mortality (Respiratory) 14.8 e
All-Cause Mortality 164" N —
Infant Mortality (Respiratory) 19.2 1
All-Cause Mortality 234 —
CHD Mortality, Females 290 !
CHD Mortality, Males 29.0 —_

[l

I | I I I I | |
* Mean estimated from data in study 0.7 0.9 1.1 1.3 1.5 1.7 1.9 2.1
Relative Risk

BT (EKITDMEEE) .
EIE DR,

S

JE

XRD

(K [El EPA. Integrated Science Assessment for Particulate Matter, 2009, p.2-15)
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FUMEA RAOOMF  HHFeves) FT/HF
BRSO um Ef% 60 um Ef600nm B 60nm

o [25F/A=FILI & T25 74 0A—R)L(PM2.5) 10D 10077 (D1
25 nm = 0.025 um = 0.000025 mm
2500 nm = 2.5 um = 0.0025 mm
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(Oberdorster et al. 2005)
(Nel et al. 2006)
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uv 0,

i Electron-donor/acceptor
active groups

Example:

HO OH
,C-C-R
O/

\ A

Coating may protect the
surface, change cellular
uptake or could lead to

release of toxic chemicals

Passivation

/) 0 Q =quinone
2V2 Q- = semigquinone
HO *° Jg
Hydrophobicity—interactions HQO : OH- Fenton chemistry
with cell membranes, determining uptake

Hydrophilicity—water suspendability (NEI et al. 2006)
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IL-18 CCL2 CXCL9
8- * 8 51
61 61 o
4 41 ]
N 1o
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TNF CcCL3 Control 14nm 95nm
8- I—*I 81
o o | Il |
4 4
2 1 I (Tin-Tin-Win-Shwe et al. 2006)
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(Oberdorster et al.

2005)
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ducts

7 “en" | %, (Choi et al. 2010)
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_ * DEP presence
Fregnant mouse offspring - Astrocyte endfoot Swelling
. * Purkinje Cell apoptosis
Brain : A
- Signs of apoptosis in other cells
* Decreased DSP

- Changes in serum testosterone
3-12 weeks levels

Testis . cqll damage in seminiferous
. Epididymis pyles

Diesel Exhaust Exposure

» TA—EILBAADIEIRABREE(L, HEFD
R AR R HE R O THE T -‘?E*ﬁzﬁ'ék??i“’é&li‘d’
(Xu G et al., J Health Sci 55: 11-19, 2009)
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DE FR1FEARR Z& o0
Filtered-DE fR{FHAMESE

« DEEEF v /\—
() B FHEREEAROF vy /N\—ZFEA,

- BEEZH: IR ORIZHL, HEiR2~168 BIZ DE
(0.17mgDEP/m3) ZIX ARREE, U/NAIF (F/ERZEL) DEEE
LM 518, EERET1ILA—IC K DBR P FDEFH L ELES,

* BEARF OB EE

MALF: 1.06 X 104 particles/cm3 (0.17 mg/m3)
CO: 1.25 ppm. NO,: 0.04 ppm. SO,: <0.01 ppm
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- + DEP presence
. - Astrocyte endfoot Swelling
/ Brain | * Purkinje Cell apoptosis
- Signs of apoptosis in other cells

1 .. -Decreased DSP
: * Changes in serum testosterone
eeks levels

Testis . Cell damage in seminiferous
\ Epididymis  bules

Sugamata M et al. J Health
Sci 52: 82-84 (2006)
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Suzuki T et al. Part Fibre Toxicol 7:7 (2010)
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1% 58 500 pg/mouse

(Takeda et al. J. Health Sci. 2009)
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(Wick et al. Env. Health Perspect. 2010)
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(Fedulov et al. AJRCMB (2008)



“EAEF R/ RFDIRRAR S
125D R R DIRAERAD

Prefrontal cortex
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#1258 500 ng/mouse (Takahashi Y et al. 2010; Okada Y et al. 2013)





