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) 1-Nitropyrene (1-NP)
° 1—NP is formed by nitration of poly aromatic
= hydrocarbons (PAHs) within diesel engines

« 1-NP is the most abundant particle-associated nitro-
PAH in DE.

 Itis a much more specific measure of DE than other
commonly used surrogates (e.g. Black Carbon)

« Metabolites of 1-NP can be measured in urine as an

exposure biomarker I I
(e

Scheepers et al. 1995; Toriba et al. 2007; http://en.wikipedia.org/wiki/1-Nitropyrene 2



1-Nitropyrene

Spatlal modeling of 1-NP
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_.'-.B-iological monitoring of exposure to 1-NP
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~Relationship Between Urinary Concentration of 8-
= 'Hydroxy Nitropyrene and 1-Nitropyrene Exposures

Galaviz (2015) Border Commuter f—f#
Galaviz (2015) Non- Border Commuter @
This Study, Trujillo Traffic Workers

Miller-Schulze (2011) Shenyang Taxi Drivers
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8-Hydroxy 1-Nitropyrene Exposure (pg/mg Creatinine)

Arithmetic Mean Creatinine Corrected

Arithmetic Mean 1-Nitropyrene Exposure (pg/m°)

Error bars represent 95% CI; Note log,, scale on x-and y-axes



] ":‘-f-_',_f';-D‘,E'_f-__'e}prosures in an underground mine

__; + Large underground mine metal
' (~1,300 workers)

+ Extensive use of diesel engines

+ Observational cohort study

+ 20 subjects

+ Surface, face, and shop job locations
+ 4 sampling campaigns

+ 2-3 months apart (March, 2014 -
October, 2014)

+ 4 days each
+ Subjects worked 4 days on 4 days off
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S Sample Collection
+ Personal Alr Samples |

+ Subjects 1 - 10 collected ondays 1 & 3
+ Subjects 11 - 20 collected ondays 2 & 4

+ Urine Samples
+ Pre-shift collected daily
+ Post-shift collected daily

+ Job Task/Activity Surveys

+ Time spent underground & time exposed to
diesel exhaust

+ Collected daily
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1-NP and EC Personal Air Concentrations by Location Group

JobGroup n  Median 1-NP (95% Cl), pg/m’ Median EC (95% Cl), ug/m’
face 67 64.8 (50.3-79.7) 12.7 (9.58-13.6)
shop 21 26.9 (19.6-41.1) 5.55 (3.01-7.39)
surface 15 6.03 (2.24-29.9) 1.90 (1.32-8.04)
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In of 8-OHNP concentration, In{pg/mg creatinine) - :

~ Metabolite Levels: 8-OHNP
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Cross-week variation In
metabolite levels
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Data shown is for ‘face’ group, similar trend observed for ‘shop’ group -



Predlctlon Models for Post-
Shlft 6-OHNP Levels In Urine

e e T B (SE) p  95% Conf. Interval In-sample R (RMSE) Out-of-sample R (RMSE)
Model A 0.36 (1.02) 0.28 (1.05)
Shop* -0.15 (0.23) 0.529 (-0.61, 0.31)
Surface* -0.89 (0.30) 0.004 (-1.48, -0.29)
Time DE (hr) 0.10 (0.03) <0.001 (0.05, 0.16)
Respirator Use (%) 0.85(0.34) 0.013 (0.18, 1.52)
Time between Voids (hr) 0.20 (0.06) 0.001 (0.08, 0.32)
Day of Week 0.30 (0.08) <0.001 (0.14, 0.46)
Intercept -3.75 (0.39) <0.001 (-4.53, -2.97)
Model B 0.38 (1.02) 0.32 (1.03)
Time UG (hr) 0.12 (0.03) 0.001 (0.05, 0.18)
Time DE (hr) 0.09 (0.03) 0.002 (0.03, 0.15)
Respirator Use (%) 0.85(0.33) 0.011 (0.20, 1.50)
Time between Voids (hr) 0.23 (0.06) <0.001 (0.11, 0.34)
Day of Week 0.34 (0.08) <0.001 (0.18, 0.49)
Intercept -4.98 (0.40) <0.001 (-5.76, -4.20)

*reference location is Face
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Chlldren s exposure to DEP In
e Callfornla

Qakland

~archived urine samples
collected from children

& [ Sacramento

+ 10 “high” exposed and -
10 “low” exposed

+ “High” DE exposure:
children living in 3 0
Oakland Y s

+ “Low” DE exposure: :
children living in Salinas

Valley Salinas -
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.. 1San Jose
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1-NP Biomarker levels

1.2 — t
p=0.10 e T Pizs
—— 1 = [ —
g N )
= ©
@ :
& DGR
e 0.3 £
S = __
2 wOakland g 06 = Oakland
=) u Salinas S u Salinas
=
=)
I T
6-OHNP 8-OHNP 6-OHNP 8-OHNP

creat. creat.
13



- Association with traffic
) exposure

ey -We:é;xé'mined the correlation between creatinine corrected 1-NP

~“metabolite levels, and traffic density within various circular
buffers (500 m, 1000 m, 2000 m) of the subjects’ homes.

Although not statistically significant, we observed positive
correlations between increasing traffic density and increasing
urinary biomarker levels.

Traffic Density 6-OHNP 8-OHNP

500 m r=0.09 -r=0.03
1000 m r=0.24 r=0.08
2000 m r=0.37 r=0.22
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e Conclusions

e

& : 1—NP metabolites can be reliably detected in human urine
==="samples, including from individuals exposed to ambient

concentrations of DE.

The existing data strongly suggest that urinary 1-NP
metabolites increase as exposure to DE increases.

We don’t yet know the extent to which exposures other than
DE contribute to urinary 1-NP metabolite levels.

We don’t yet know how strong the relationship is between
Inhaled 1-NP and urinary metabolite levels, nor how reliably
urinary biomarker levels might predict inhalation exposure.

We don’t fully understand the pharmacokinetics of 1-NP
metabolite formation following inhalation exposures to DE.
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