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(ELF : extracellular lining fluid) (&3 CW5, ELF IZXGEDNLEIZ L VD Z D R<CE A
MEAL L, BEED B EE S L ORE X E COMECIIMIREE L Y b ELF 2V 2 &3
BTV D,
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WA STz O3 13 ELF (IZF £ D NEECHIR b E , MlaiC G FN D RES S 7B
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Ozone

N/

ELF LMW Antioxidants

ELF Macromolecules

Cellular Macromolecules

Uric Acid, Ascorbate,
Glutathione, a-Tocopherol

Surfactant components
e.g. SP-A, phospholipids and
cholesterol,

Mucins, CCSP, Albumin,
Hyaluronan, Free fatty acids

Plasma membrane proteins
and phospholipids
Free fatty acids and
carbohydrates

~

Secondary Oxidation Products

Mechanisms for Reaction

Mechanisms for Antioxidant

Repletion

* Secretion by epithelial cells

* Transport from plasma

* Reduction of oxidized ascorbate

Oxidized proteins
Aldehydes

Ozonized Cholesterol Species

Lipid Peroxides
Eicosanoids and PAF
Hyaluronan Fragments
Ozonized Radical

Reactive Oxygen Species

Product Removal

* Quenching reactions by ELF
antioxidants and proteins

* Non-enzymatic reactions with
cellular antioxidants

* Metabolism by cellular GST/NQO1
* Receptor-mediated uptake by
macrophages

L

|

Cellularinjury
Cellularsignaling

|

7% : LMW : Low molecular weight, CCSP : Clara cell secretory protein, SP-A : Surfactant Protein-A, PAF : Platelet
activating factor, Os|% ELF Dp%sy & 5Ok L, ffa G Eofila S 7 F /ARE L 5 E 8 2 3 et & 5 KOk
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2 Hif . U.S. EPA (2013)
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2D 720, 05 13T ORISER D ERICBIE S 25 72D O iElfTE < 725,
ELF OFE I MHEFIEICIH W TRD Tl 725 &, O3 1% EEHiIfn & EEEOF BEA/ER i =
TAREER B B,

/O\
? 9
RHC=CH + O3 —» RHC—CH— —> RHC=0—0 + RHC=0O0
PUFA ozone trioxolane carbonyl oxide aldehyde
either in /O-O\ or in the /OH
tahtfsen? RHC CH— presence —>» RHC —> RHC=O0 + H,0,
of HpO \O/ of H20 “OOH aldehyde hydrogen
Criegee ozonide hydroxyhydroperoxy cpd. peroxide

T ARTOZRBUSERD 278 LT D DI T,
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41X, O3hgEER (exposure) 2>HWAZI L CTRBEEOBIUCEL ETOD O £7013%
DEUSERP ORI EZ R L TN D, OsIBETE L 1L, —ERH. —ERED 0zt b FE2i3H)
MPIEENDZ L ThY, MEE=REXKH] Trahd, b NREHMPIREIND —E
BEOELKTIAFIET D 0 DBEZBERE LIRS, O;IBFZEICLD ., H2DEO 03 HPMERGEIK
WCADZ &b, MAIZED O3 BWROBEICAS TR PIORE THIE S5 O3 BN A
i (inhaleddose) TH 2D, ZHUFIKGERMICHKIT S O OREEIFEIAETH Y, FEMIC R
FE xR <oy R s (PRI S X — A E) | TR a8 b, KUERAEICIFET 5 0s1%, ELF
CHEf L. KR L ELF O FLE 21 L7z Os DS IEMA & (netdose) & L CTHIE SN D, ik
HIIZ, O3 X2 ELF O fi%sy & Iits L= AR H B Rz & CTRIE L 7= &)Y O3 OFLHRH & (tissue
dose) L7¢%, MM, Mk L SOSATEEZ O3 EIXTORISERMOETH 523, H
ENHEETH L0 MEAEORA L LT BRBERESERARE WAHERAVWOR S,

3 Hish : U.S. EPA. Air Quality Criteria For Ozone and Related Photochemical Oxidants (Final Report,
2006). U.S. Environmental Protection Agency, Washington, DC, EPA/600/R-05/004aF-cF, 2006.
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Health Effects
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BT A2 D TG > TR &2 I L, &0tk e i CRslsd 35 2 LRI I T
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FRTEB O, B S [ &l 5 TOMEA~OY Y 2 25| & 2 L, —[EHk &
CIEREL AN S E S Z & CHRHBKEZ NS5, SRR EOHEINZE Y 0s DTA
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4 i U.S. EPA (2013)
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T BRI~ A 7 %A L C 250ppb @ O3 2% 1A - REEANIC N LT=, WIS SR ITFEIR L (r=-0.723,
p<0.001) BILO—FEHLE (KRET ;r=0490,p<0.001) &I <AHBEL TV,
5 %8 O3 WZh=E & 30 L/min D3RR & & 72 O O RERE D BIFRS

5 {8 : Ultman ], Ben-Jebria A, Arnold S. 2004. Uptake Distribution of Ozone in Human Lungs:
Intersubject Variability in Physiologic Response. Research Report 125. Boston, MA:Health Effects
Institute.



