Hur ser halsoeffekter ut fran
biodrivmedel ?

Thomas Sandstrom

Institutionen for folkhalsa och klinisk
medicin,

Lungmedicin, Umea Universitet

¥ ?Bioﬁiesel



Halsoeffekter av luftfororeningar

Lungor Hjarna
= Respiratory Disease Mortality = Stroke
= Respiratory Disease Morbidity = Neurological development
* Lung Cancer » Mental Health
* Pneumonia * Neurodegenerative diseases

* Upper and lower respiratory symptoms Hjarta
= Airway inflammation = Cardiovascular Disease Mortality

* Decreased lung function = Cardiovascular Disease Morbidity
* Decreased lung growth * Myocardial Infarction

Amnesomsattning * Arrhythmia _
= Insulin Resistance * Congestive Heart Failure

= Type 2 diabetes = Changes in Heart Rate Variability
= Type 1 diabetes - = ST-Segment Depression
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Bone metabolism . aHs Aging

Blodkarl Fortplantnin
* High blood pressure * Premature Birth

* Endothelial dysfunction * Decreased Birth Weight

= Increased blood coagulation = Decreased foetal growth

= Systemic inflammation = |n uterine growth retardation
* Deep Venous Thrombosis = Decreased sperm quality

* Preclampsia

ATS/ERS statement on What consitutes Health effects of
air pollution. European Respiratory Journal 2017



Mekanismer bakom luftfororeningars effekter
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Systemic Oxidative Stress and Inflammation

Cellular inflammatory response (t activated WBCs, platelets, MPO)
t Cytokine expression/levels (* IL-1B, IL-6, TNF-a)
? t ET, histamine, cell microparticles, oxidized lipids; + anti-oxidants
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Vasculature Endothelial cell dysfunction/vasoconstriction, tROS
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t+ Thrombogenecity (e.g. tissue factor)

Insulin resistance, dyslipidemia, impaired HDL function
t Coagulation, thrombosis; + fibrinolysis (e.g. PAI-1)
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Brook, et al. Circulation. 2010;121:2331-78



Exponeringskammare




Blood vessel dilatation
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Biobranslen for transport

Lfrom domestic, renewable resources.



Biodiesel

Rapsbaserad olja - RME - Raps Metyl Ester
5-7% RME i “vanlig” diesel

Tallolja

HVO

Sojaolja

Alger

Slam
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RME Biodiesel vs Petrodiesel

* Halsoeffekter av att byta till biodiesel?

* Inga humanstudier tidigare gjorda pa
fornybara drivmedel

e Fatal djurforsok pekar mot att avgaser fran
biodiesel ar farligare



Tre exponeringsstudier med biodiesel RME

1. RME30 (30% biodiesel) vs petrodiesel
— PM1 300ug/m3- samma partikelmassa

2. RME100 (100%biodiesel) vs Petrodiesel

— PM1 165ug/m3 RME100 vs 300ug/m3 petrodiesel — samma belastning
och korning med tva olika branslen gav olika emission av partikelmassa

Blindade exponeringar pa forsokspersomer- 2-3v intervall
Euro 3 Volvo motor, European Transient Cycle

1 tim exponering i vila alternerande med ergometercykel
Som ger andningsminutvolym 20L/min/m?

Matning av blodkarlseffekter 2-4 tim efter exponering

3. RME100 (100%biodiesel) vs Petrodiesel
:ﬁ Som studie 2 - men bronkoskopi for lungeffekter
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Partikelkemi och fysik

PM10 NO O,
PM2.5 O, no,
PM1
03
Ultrafine
CO2
Nano PM

Nucleation mode

‘ = soot J = condensed HC/SO,

- = nucleation mode ‘ = imbedded metallic ash



Shift towards smaller nano particles
by Biodiesel
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Thrombus Area (umz)

Thrombus Area (pmz)

Badimon kammare
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Lucking et al, European Heart Journal, 2008




Bronkoskopi med provtagning
fran lungorna

» Slemhinneprover och skoljning med
koksaltlosning i luftror (BAL)




Provtagning 1 luftvagar

Luft Diesel
Salvi et al, Am J Respir Crit Care Med 1999; 159: 702



Biodiesel i 30% inblandning och 100%
biodiesel minst lika farligt som vanlig diesel

 Samma effekter pa
— Blodkarl
— Koagulation
— Blodtryck
— Luftvagar
— Inflammation



Slutsats

* Biodieselavgaser minst lika farligt som
“vanliga dieselavgaser”

 Halsoeffekter bor beaktas for nya
branslen



Pagaende projekt

Screening av olika biodieselbranslen pagar
Cellférsok

Personer med lungsjukdomar
Hjartkarleffekter



Minskad exponering for individen

— Minskade emissioner

— Avgasfilter

— Kupefilter for fordon

— Filter for tilluften i hemmet

— Ansiktsmasker

Nitric oxide (NO)

Coagulation

Lucking et al. Circulation 2011
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