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Airborne Particulate Matter Southampton
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How does air pollution affect us?

Braln: Stroka, Damiania, Padanson's [isaase

Eye: Comunchvits, Dy Eve Désease, Blaphaniis,
Cadardcta

Haart: sohamec Heart Oisease, Hypemanson,

Congestve Haart Fafire, Arfypthmias
k1

L Chromic Obstnactive Pulmonary Disease dsihrma,
o Liwy Cancar, Chrants Larpnpine, Acute mod Civon:

Bromcinitie

Livar: Hepaie Shaatose, Meparocelular cancnomsa

Blood; Laukamia, Infmvascular Coagulaion, &nema,
Sickle Call Pain Crsas

Fat; AMarababs Syndroma, Obasdy
Pancreas: Type | and i Dabakes

Gastrointestnal; Gastne Cancer, Coloractal Cancer,
infarmrmaiory Bowal Dispase, Crotin's Dispase,
Aopandicitic

Urogenital: Bladder Cancer, Kigney Cancer,
Prostane Hypamlasa

Jalnks: Fhewmans Ddsases

Bone: Caleopomsis, Fraciures

Mo=e: AN Hhrihs

Shine Ao Shin [Vaaase, Sk Agng, Uirfeana,
Derrmoprasshism, Saborrheas, dcoe

Allergy: allerglc sensitization

Blood and blood vessels: endothelial dysfunction, atherosderosis, thrombosis, impaired hemoglobin formation;
carboxyhemoglobinemia

Bone: bone demineralization

Brain: cognifive dysfunction; impaired psychomaotor development and intelligence development; social stress; mood
disorders; unfavorable emotional symptoms

Cancer: shortened telomere length; detrimmental expression of genes involved in DNA damage and repair; inflammation;
immune and oxidative stress response; epigenetic effects

Diabetes and metabalism: increased glycosylated hemoglobin, insulin resistance, leptin, and endothelin-1 levels; lower
glucagon-like peptide-1, ghrelin, and glucagon levels

Eye: increased tearing {acutely) and drying { chronically )
Heart: changes in heart rate, BP, and vascular tone; reduced heart rate vanability; conduction defects
Kidney: decreased glomerular filratian rate; increased martality in patients undergaing dialysis

Respiratory tract: cough, phlegm, difficulty breathing, and bronchial hyperresponsiveness; exacerbations of many
respiratory conditions; impeded lung development; transformation of asthma into COPD; decreased exercice
performance; decreased spirometric measurements (lung function)

Reproductive: premature birth; low birth weight; poor sperm guality; impaired fetal growth; infrauterine inflammation;
reduced fartility rates; increased rick of miccarriage, spontaneous abortions, prematiure rupture of membranes, and
preeclampsia. Exposure during pregnancy is associated with childhood neoplasms and childhood asthma

Skin; aging
Sleep: associated with increased sleep apnea symptoms

Overall: shortened life expectancy, with additive or multiplicative effects in vulnerable persons

Schraufnagel et al (2019) Chest 155(2):417-426
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PM Regulations

PM,, (ug/m’)

PM, . (ug/m’)

Source

1 year 24 hours 1vyear 24 hours
WHO [2] 20 50 10 25
European Union 40 50 25
United States 50 150 12 35
California 20 50) 15 65
Japan 100 12 65
Brazil 50 150
Mexico 50 120 15 65
South Africa 60 180 15 65
India (sensitive
populations/ 50/60/120
residential/industrial)
E‘}Eﬂ — 40/100/150 50/150/250 35

Nemmar et al (2013) Biomed Res Int 279371
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N Southampton
Shipping PM and health P
* Ocean-going ships emit ~1.5 million tonnes respirable PM.

* 403,000 premature deaths, generally lung cancer (54,000) and CV (349,000)
deaths, attributable to shipping-related fine PM.

* 14 million cases of childhood asthma per year.

Combined mortality (BAU 2020)
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Sofiev et al (2018) Nature Communications 9:406 Viana et al (2014) Atmospheric Environment 90:96
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A GLOBAL SNAPSHOT OF THE AIR Australia
POLLUTION-RELATED HEALTH

IMPACTS OF TRANSPORTATION
SECTOR FMI‘?%IDN‘% N E’fﬂD AND 2015 Canada

EUSAHN ANSHOERS JOCSHLA 1 BAAEH HEMED, A4V M L IS
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The contribution of shipping to UFPM

* 65-70% of PNC of up to 50,000 particles/cm? attributed to shipping

When Wind WaS bIOWing towa rdS Coast. Gonzales et al (2011) Atmospheric Environmen t45(28)
e Similarly in Cork, Ireland, up to 212,000 particles/cm3. eayets zoos) amospher
Environmen t43(40)

* Near port of LA, port-related activities (shipping, train/road haulage)
contributed 11x more PM mass and 38x more PM number than non-
pO rt roa d S « Mousavi et al (2018) Atmospheric Environmen t195

* 50 m from hotelling ships in Italy, 50% of the particles by number, but
much less by mass, come from ship €misSiONS. wericoetal 2016) atmospheric Environment 139

 Ship ultrafine PM also travel long distances — make up 19% of particle
number up to 60km from Danish shipping lane, and increase PC from
2,000 = 20,000 particles/cm3 20km away from Calais eas et si 2014) amospheric

Chemistry and Physics 14, Ledoux et al (2018) Journal of Environmental Sciences 71
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Within SECA (and all EU ports) — 0.1% sulphur OR HFO with exhaust cleaning
Outside SECA — 3.5% suphur (0.5% in 2020)
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1,700,000 cruise ship passengers per year 820,000 road vehicle imports/exports per year

20,000,000 tons of crude oil per year at Fawley




molecules MDPI

Reviei

Vanadium Compounds as PTP Inhibitors

Elsa Irving and Andrew W, Stoker *

Developmental Biology and Cancer Programme, UCL Great Ormond Street Institute of Child Health,
30 Guiltord Street, London WCLIN 1EH, UK; elsa.irving 15@uclac.uk
* Correspondence: astoker@uclac.uk; Tel: +44-020-7005-2244

TaE dovwsas or Braocos, Caensmy Vol. E72, Mo, 17, lesne of April 25, pp. 1154111540, 15957
€1 18T by The American Soctety for Biechemizcey and Molecular Biedogy, Ins FPrinted in UL5A

Role of Oxidative Stress in the Action of Vanadium Phosphotyrosine
Phosphatase Inhibitors

REDOX INDEPENDENT ACTIVATION OF NF-«B*
{Received for publication, December 5, 1996, and in revised form, February 19, 1997)

Cecile M. Krejsai, Steven G. Nadler, James M. Esselstyn, Terrance J. Kavanaghi,
Jeffrey A. Ledbetter, and Gary L. Schieven?

From the LDepartrent of Environmental Health, University of Woshington, Seattle, Washington 95195 and Briztol-Myers
Squibb Pharmaceutical Research Instilufe, Seattle, Washington 98121
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Future Work

* Mechanistic toxicology
» Different cell types
* Alternative endpoints

e Source apportionment to determine impact of ship emissions on
airborne PM across Southampton

* More spatially resolved monitoring of ship emissions across the
Southampton area
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