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AbbreviationsAbbreviations::

PMPM1010 fine and fine and coarsecoarse particlesparticles ((massmass) ) < 10 < 10 µµmm
FPFP fine fine particlesparticles ((massmass)) < 2.5 < 2.5 µµmm
UP UP ultrafine ultrafine particlesparticles ((numbernumber)) < 0.1 < 0.1 µµmm

UP = nanoparticlesUP = nanoparticles
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ParticleParticle distributiondistribution in Erfurt in Erfurt 
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Relative Relative particleparticle numbernumber, BC, CO , BC, CO concentrationsconcentrations
versusversus distance distance fromfrom thethe 710 710 freewayfreeway

Zhu et al (2002)
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Day of week pattern of UPDay of week pattern of UP
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UltrafineUltrafine ParticlesParticles at at conventionalconventional workplacesworkplaces

FumesFumes fromfrom hot hot processesprocesses ((e.ge.g. . smeltingsmelting
and and refiningrefining metals; metals; weldingwelding))
FumesFumes fromfrom combustioncombustion processesprocesses ((e.ge.g. . 
dieseldiesel motormotor emissionsemissions, , carboncarbon blackblack
manufacturemanufacture))
Bioaerosols (Bioaerosols (e.ge.g. . agricultureagriculture, , 
biotechnologybiotechnology))
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WhoWho isis susceptiblesusceptible and and whywhy??

Systemic effects
Acute phase proteins

Cytokines

Ischemia
Arrhythmia

Local effects
Inflammation

Asthma Attacks
Acute Bronchitis

Inhalation of ambient particles
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Particulate matter was associated with Particulate matter was associated with 
mortalitymortality
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Role of Role of ultrafineultrafine particlesparticles

UltrafineUltrafine particles are deposited in the particles are deposited in the 
alveolar region with high efficiency.alveolar region with high efficiency.
The large surface of The large surface of ultrafineultrafine particles can particles can 
increase toxicity.increase toxicity.
DecreasedDecreased phagocytosisphagocytosis allowsallows enhancedenhanced
interactioninteraction betweenbetween ultrafineultrafine particlesparticles and and 
thethe epitheliumepithelium
UltrafineUltrafine particles are dislocated from the particles are dislocated from the 
alveolar space and might therefore elicit alveolar space and might therefore elicit 
systemic effects. systemic effects. 
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MortalityMortality StudyStudy on on ultrafineultrafine particlesparticles

Daily Daily mortalitymortality countscounts werewere collectedcollected in in 
Erfurt Erfurt betweenbetween summersummer 1995 and 1995 and thethe end of end of 
1998.1998.
ParticleParticle sizesize distributionsdistributions werewere measuredmeasured
withwith an an aerosolaerosol spectrometerspectrometer betweenbetween 10 10 
nm and 2.5 nm and 2.5 µµm.m.
UltrafineUltrafine particlesparticles werewere onlyonly moderatelymoderately
correlatedcorrelated withwith PMPM2.52.5..

WichmannWichmann et al. et al. HEI ReportHEI Report 20002000
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Particle and Daily Mortality, 
1995 to 1998, Erfurt
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Regression Regression resultsresults byby cause of cause of deathdeath
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LungLung functionfunction reductionreduction in in 
asthmaticasthmatic adultsadults

Correlation coefficient with NC0.01-0.1
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MedicationMedication useuse increasedincreased in in adultadult
asthmaticsasthmatics (Erfurt)(Erfurt)
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Potential Potential mechanismmechanism leadingleading to to 
cardiovascularcardiovascular effectseffects

IncreasedIncreased sympatheticsympathetic activationactivation and /and /oror
withdrawalwithdrawal of of parasympatheticparasympathetic tonetone
ImbalanceImbalance of of sympatheticsympathetic and and 
parasympateticparasympatetic controlcontrol
DecreasedDecreased heartheart rate rate variabilityvariability
IncreasedIncreased riskrisk forfor cardiaccardiac eventsevents ((alterationalteration
of of myocardialmyocardial substratesubstrate, , increasedincreased
myocardialmyocardial vulnerabilityvulnerability))
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ParticlesParticles and and MyocardialMyocardial InfarctionInfarction
in Augsburgin Augsburg

PM10
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TrafficTraffic and and OnsetOnset of of MyocardialMyocardial
InfarctionInfarction in Augsburgin Augsburg

691 MI 691 MI survivorssurvivors of of 
thethe KORA MI KORA MI 
RegistryRegistry AugsburgAugsburg
ActivitiesActivities werewere
recordedrecorded 4 4 daysdays
beforebefore thethe eventevent
UsingUsing a a carcar, , publicpublic
transporttransport oror a a 
bicyclebicycle mightmight bebe a a 
riskrisk factorfactor forfor MI
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Rochester Rochester ParticleParticle Center Center StudyStudy
in Erfurt, Germanyin Erfurt, Germany

Panel Panel StudyStudy in 56 in 56 patientspatients withwith coronarycoronary
arteryartery diseasedisease ((winterwinter 2000/01)2000/01)
Panel Panel StudyStudy in 37 in 37 patientspatients withwith chronicchronic
obstructiveobstructive pulmonarypulmonary diseasedisease ((winterwinter
2001/02)2001/02)
BloodBlood biomarkersbiomarkers and EKG and EKG recordingsrecordings at 12 at 12 
clinicclinic visitsvisits
Central Central monitoringmonitoring of of ultrafineultrafine and and 
accumulationaccumulation mode mode particlesparticles, PM, PM2.52.5
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UltrafineUltrafine ParticleParticle numbernumber, PM, PM2.5 2.5 and and TemperatureTemperature
(CAD (CAD panelpanel, Erfurt, , Erfurt, winterwinter 2000/2001)2000/2001)
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ParticleParticle effectseffects on T on T wavewave amplitudeamplitude in Erfurt in Erfurt 
spontaneousspontaneous breathingbreathing,  5 min  ,  5 min  recordingsrecordings
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ParticleParticle effectseffects on T on T wavewave complexitycomplexity in Erfurt in Erfurt 
spontaneousspontaneous breathingbreathing,  5 min  ,  5 min  recordingsrecordings
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SummarySummary

Main ambient Main ambient sourcesource of UP of UP isis automobile automobile traffictraffic
HealthHealth effectseffects of UP on of UP on respiratoryrespiratory and and cardiovascularcardiovascular
endpointsendpoints shownshown, , butbut openopen questionsquestions
EpidemiologyEpidemiology on on technicallytechnically producedproduced nanoparticlesnanoparticles
missingmissing ((workwork placeplace and and environmentenvironment))
EpidemiologyEpidemiology on UP on UP fromfrom combustioncombustion maymay serveserve as as 
modelmodel forfor nanoparticlesnanoparticles
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