Administrative Core

Co-Directors: Tolbert
Russell

P ! I|
Project 2: Fiah
Atlanta Commuter G »
Study
P J. Sarnat
Project 1: Pro]ect 3 : anta
Atmosph ic Oxidants a Birth 1] | ,
tStudy C h ts Study 3 3 )
PI: Weber PI: Strickland & 7

Georgia s iiuiie Semi-automated system for quantifying oxidative potential of
‘ o’ Technology

ambient particles in filter extracts using dithiothreitol (DTT) assay

This research is funded by Pro]ect4
Multi-City

- " Morbidity St ittsbur
US.EPA-Science To Achieve SR e | Biostatistics Core

e Ting Fang!, Vishal Vermal, Laura E. King!, Hongyu Guo!, Eric S. Edgerton?, Rodney J. Weber! e Y
CIENIE R834799 s

ISchool of Earth and Atmospheric Sciences, Georgia Institute of Technology, USA; 2Atmospheric Research and Analysis, Inc., Cary, NC, USA

Abstract

~

— y — .+ DTT Activity Analysis +.
- T L T T L T \
Aerosol oxidative potential may be a more relevant indicator e { Protocol Development }— . .o ) \
of adverse health effects of particulate matter (PM) than the y N l' Slone Slone '
. / . / — .- ample) — an
mass concentration. Methods have been developed to I Potassium Phosphate \ | DTT activity = ——r- (sample) ~ O0OP° @laniy
(P ) 4t \ 3
c - : : , DT L | g of PM mass or m* of air |
measure PM oxidative potential. The DTT assay IS one | AmbiemeM | L | X !
extra - : i ichloroacetric A ci ermo Mixer - - I
commonly used method and has been found to correlate s "= ; | Reacton quencher) ' emeRe [ | ' The consumption rate of DTT is
with several health markerslli2l, The conventional manual : | —— o b | \ | proportional to the concentration of |
protocol for the DTT assay Is labor-intensive and time- ! R | faEsRsy T B ;}]_ﬂ/ ::-m/ : ' catalytic redox-active species in PM. |
consuming with low detection sensitivity, limiting | g .H. Source  Twec o Air T | | TR T R | !
applications of the method. To address these concerns, we : § Q 1 ,- s puer by :lmﬁ :
developed a semi-automated system with a simplified : e T 1. o g SyrimgePump O Potassium Phosphat :: : ﬁ neart | |
- : : I 4 - 1 uiler = ) |
protocol, for high throughput measurements at roughly 1 : | N7 " Waste L I &y ! : .0 Stope-0.a nmolimin, =099 AmbiemSamp,j“*" 1
- - e e e e e \ ater \ / ope=1.59 nmol/min, r2=0. I
hour_ per sample. A scaled dowr_l system with higher : bmwﬂm_m b | S . .. :: n Slope=159 molmin, 12099 | |
sensitivity to measure samples with much lower mass ! /‘ b ! e e - ot e —q
loadings than Hivol samples was also developed. By ! o T :,‘ o o i e ’.
automating the analysis, our goal is to generate large data : A small aliquot (100ul) withdrawn at five % | O astel 3 7™ anca sample anayzed via smi-automated sydem. "
\_sets to assess the utility of the DTT assay. -/ ‘ different time intervals. ¥ 3 | L -
/ \
/ N Samples extracted Selectpro /
N - - ¢ S ~ in 4.5ml solvents auto-sampler { - } L7 . .
B ackground System Schematic Unattended analysis of 1 hou r/sample/

“» Atmospheric aerosols pose health risks, possibly through

the generation of reactive oxygen spec’ies (ROS). / System Performance

Automated system vs Manual operation Table 1. System reproducibility on blanks , standards and samples In order to increase the sensitivity of the semi-automated system, a scaled down
version was developed to measure samples with much lower mass loadings than
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* The dithiothreitol (DTT, HSCH,(CH(OH)),CH,SH) assay
IS currently one of the most widely used cell-free
measures of particle oxidative potential. It is an indirect
method measuring the ability of particles to generate ROS.
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()b J ectives LLOD=0.37 nmol/min (typical ambient level 0.8~2.6 nmol/min from Hivol filters);
Low standard deviations for standards & samples:
¢ To develop a simplified protocol compared to the
conventional labor intensive manual DTT assay method.

Minimum mass concentration of sample solutions = 20 pg/mL
Minimum sample volume=1 mL

Theoretical PM mass loading = 20 ug (depends on extraction

efficiency, filter type and size)

 Minimum mass concentration of sample solutions = 20 ug/mL; Minimum sample volume=5 mL;

* Theoretical PM mass loading = 100 ug (depends on extraction efficiency, filter type and size)

¢+ To build a high throughput system that generates large data

sets to assess the utility of the DTT assay.
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