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ABSTRACT Sampling Place Sampling Season Weekly

(Region) Sites Samples
Particulate matter (PM) is an environmental Pudahuel Winter 5 Table 1. Study Design. The study was designedto Figure 2. Flow chart: Steps
pollutant defined as solid and liquid particles Parque OHiggins Winter 2 <}: collect weekly fine PM in two big cities during required for the collection,
suspendedn the air. Theeffectsof this pollutant in springandwinter. FLOW CHART treatment and evaluationfor || ATMOSPHERIC PARTICULATE
people health have been widely describedand the Santiago Las Condes ~ Spring 2 , — samples of  particulate || NJATTER SAMPLING METHOD
degree of toxicity at pulmonary level has been Parque OHiggins  Spring 2 B / 5 Sampf Methanol  Solvent Weighing of matter. The samples were
associatedwith the size of the particles Cellular | _ l} J ampie— extraction  evaporation — extracted treated aspreviousvalidated |
processessuch as oxidative stress, inflammation Kingston College  Winter 4 b PM methanol extraction (Jalava B WM.(’W' b
with the consequentcell destruction have been e e AT Nl /1 _ etal. 2009 & - e
proposedasrelated factorsin the pulmonaryinjury <8 e A T T %
producedby PM (Liet al. 1997). ? T o g | Sl B
The present study deals with an implemented - . W o B Intratraqueal Re_suspensm —— 2 Eoerimental
methodologyfor assessinghe toxicity of particulate _ g | Tl K,NGSTON{:E'@,;#"” Sacrifice— Instillation in NaCl Jtl ot : " %t o an
matter in vivo usingrats asa model and a standard Chile R\ K PUSGE AR period (0,9%) :?#Igspﬁeric PI\(;I sa(r)np?el' °
sample of particles Usingintratracheal instillation Rt S Broncoalveolar (A) Cascadeimpactor which

(Brain et al. 1975 we Injected a liquid sample

containing PM extracts into the lungs Then, we COF\GEPCIC,) -avage f 0261% dgflarent P;\AMZraCUC;?]Sd
determined the levels of LDH (Lactate VB =EA L DH (toxicity) t aCBi (Dle(}rfigkritouls_oélt ol
Dehidrogenase)total protein (measure of tissue 2004). (B) Harvard Im acto.r
damage) and infiltration of cells (measure of Figure 1. Sampling Sites: Sampleswvere taken in Santiago(A) and ConcepcidonB). Thesecities are urban centers i h lectfine PM Ft) f|
inflammatory responses)in the bronchoalveolar || from Chile In Santiagothree placeswere chosento collectfine PM. Pudahuel ParqueO Higgingnd LasCondesIn Marker Total ' ™ which cofiecttine FiVIn 1etion
y Tesp ) - - - - VS otal protein (toxicity) filters to subsequentchemical
lavage of rats exposed to PM. We optimized | Concepciérone placewaschosento collectfine PM (KingstonCollege) Pudahuelis locatedto the west of Santiagg analysis | ol characterization(C
variablessuch as time of exposureand dose for In an urbansite nearto a busystreet (1to 1.5 x 10° vehiclesper day), is influencedby primary emissiondrom local cellular infiltration gjl;]:rgtaesc aracterization(C)

composed by
polyurethane foam (PUF)that
collects particulate matter
(Kavourasnd Koutrakis2001).

iIndustries,internationalairport andresidentialareas ParqueO Higgings locatedin a visitedparkat 1.5 kilometers
from a verybusyhighway(Ruta5). LasCondegds locatedto the noreastof Santiagan a parkand 120 metersfrom a
street, this placeis characterizedoy the high concentrationof secondarypollutantsas Ozoneand Organicaerosols
Concepcidns a coastcity locatedin the center of Chile,is an areawith a high industrial activity as steelworks,oil
refinery, fish industry, paper mill, electric power stationsaswell asemissionghat comesfrom vehiclesand ships
KingstonCollegas a schoollocatedin a hill awayfrom the downtownin a residentialsector

obtaining a maximum responsein a linear range

The optimal measurementvariableswere defined
as a maximum dose of 1 milligram of PM and a

postinstillationtime of 24 hours

Takeninto accountthese optimal parameters,an

atmosphericsampleassessmentf two big Chileans
cities was done.  For analysis, twelve weekly
sampleswere collectedin Santiagoand Concepcion
during winter and spring time of 2008 and

(inflammation)

separatedby particle size (PM,: and PM, < ,,). The -
e e = liing methanol and later SAMPLING RESULTS LUNG INJURY ENDPOINTS VS INSTILLED SAMPLES CORRELATIONS BETWEEN EFFECTS AND
re-suspendedin saline solution to test possible - Mean (PMys) | o Table 2. Sampling Results: Samples CHEMICAL COMPOSITION
effectsof PMin the respiratorysystemof rats. Then Place Start date Season Concentration ) were performed in winter and spring
. . . ’ date ; er rat The ch | C > FINE FRACTION PM
samples were instilled into rat lungs through ug/m € chosenplaceswere L.oncepcion A L DH Cellular Infiltration
intratracheal instillation. The effect of PM toxicity and Santiago Bqth placeshave high 1,40 - ™ Protein(ug/ul) mLDH (A.U./ml) m Celular Infiltration (Cells 107 / ml) +
was assessed measuring previously optimized Pudahuel ~ 14-07-08 21-07-08 Winter  40.25 0.805 PM, s concentrations In other hand . Element R slopePvalue R slope P value
markers(LDH total protein and infiltration of cells) Parque 1 9708 21-07-08 Winter 38.74 0.775 the instilled PM quantities were
Parallel samples were analyzed to determine O’Higgins proportional to  weekly PM,q 0,70 Al 0.01 033 0.717 0.13 153.26 0.252
elemental Composition and Statistical methods to Pudahuel 21-07-08 28-07-08 Winter 40.11 0.802 Concentl’ation Elemental and 0.35 Si 0.01 0.08 0.824 0.10 60.28 0.310
correlate toxicity endpoints and PM composition Parque 07- : | gravimetric analysis were done at S 006 -0.14 0438 000 9.27 0.886
P P O'Higgins 270708 280708 Winter  32.64 0.653 CHESTHRbNet 0,00 K 0.12 049 0273 027 6832 0.081
were used €
We found a significant statistical correlation ONTER 14\A(/)I7N08 14\A(/)I7N08 21\A(/)I7N08 21\A(/)I7N08 Ca 0.03 046 0616 0.13 152.14 ~0.244
between some trzgnsition metals (Vanadium and Concepcion 060308 130808 Winter 23.05 0473 PU PO PU PO i Ood 08 dmer Bar taelne 9181
. . . Concepcion  13-08-08 20-08-08 Winter 14.46 0.289 Table 3. El tal Characterization: V> 0.39 121.65 0.029  0.37 8610.90 0.035
Zinc) and toxic markers, but not with the total iy . able o. Elementa aracterization: B Mn 011 6.39 0284 0.28 1047.19 0.077
Concepcion 200808 2/7-0808 Winter 10.75 0.215 : : : : : : : :
amountof PM Concepciéh 27-0808 030908 Winter  7.69 0.154 Samples were performed in winter and 1,40 - Fe 006 028 0461 020 6697 0.146
We conclude that there exists a larger effect of ' ' spring The chosen places were £ . Zn* 0.17 2.08 0.181 0.38 269.93 0.034
some transition metals, or compoundsassociated Parale Concepcion and Santiago Elemental s 1O Br 0.01 266 0.749 0.13 1433.22 0.241
with those transition metals,to pulmonarytoxicity. O‘Higgins 20-10-08 27-10-08 Spring 13.19 0.264 analysisvasdone at CHESTHERabNet In S 070 Pb 0.02 1.31 0676 0.14 535.87 0.239
. > ’
Theseresultssuggesthe compositioncanbe better the table, the average(aver),the median El PM, 5
_ _ _ Parque 571008 03-11-08 Sori 14.56 0291 . : S 035 3 0.10 0.00 0.321 0.25 10.34 0.097
predictor than total sum of air pollutant impact on O'Higgins - ; pring - - (med) , the minimum (min) and the w (>g/m°) N
h health - maximum (max) valuesare showed For 3 “—
umanhealtn. Las Condes 20-10-08 27-10-08 Spring 14.59 0.292 , | = 0,00
Las Condes 27-10-08 03-11-08 Spring  15.49 0.310 all measurementsSantiagoshowedhigh v e v et Table 4. Slope, R? and P value calculated from linear
values, except for vanadium where 50 50 L L regression between different magnitude endpoints and
Concepciorshowedthe highest C elements _concentration _present _in _samples: _Only
OBJECTIVES Vanadiumand Zincin fine fraction were correlated with
1,40 i .. : .
magnitudeof toxicity andinflammatoryendpoints
1- Desigra studyto quantify and comparethe acute 105 * andbold=LJB05
lung Injury caused by atmospheric particulate 0,70
matter samples | . 0.35
2- Correlatethe pulmonarytoxicity of different air o Santiago o Concepcion . Total Figure 5. Correlations between elements (Zinc and
samplescollectedin two cities of Chilewith particle (ng/m% n aver med min max n aver med min max n aver med min  max 0,00 i i i i i Vanadium) in fine PM fraction and endpoints (Cells and
massand elementalconcentrations CONTROL 06-08-08 13-08-08 20-08-08 27-08-08 LDH): (A) Correlationbetween Vanadiumconcentrationin
MP, . CON CON CON CON atmospheric PM samples and extracellular LDH in
(ug/md) 8 26,2 24,1 132 403 4 141 126 7,7 23,7 12 22,2 150 7,7 40,3 Season, Date and Sample place bronchoalveolar lavages (B) Correlation between
CONCLUSIONS Al 8 111,7 990 38,4 2229 4 240 231 157 34,1 12 825 62,1 15,7 2229 Vanadiumconcentrationin atmosphericPM samplesand
Si 8 294,6 250,8 146,0 5524 4 495 50,3 33,0 64,4 12 2129 1819 33,0 5524 /\ cellular infiltration in bronchoalveolar lavages (C)
Our results suggest that the metals zinc and S 8 816,7 765,6 632,2 1105,2 4 203,3 194,9 143,0 280,4 12 612,2 692,8 143,0 1105,2 CorrelationbetweenZincconcentrationin atmosphericPM
vanadium or compounds associated with these K 8 2349 157,7 1134 526,4 4 198,1 196,4 98,1 3014 12 222,7 183,9 98,1 526,4 samplesandcellularinfiltration in bronchoalveolatavages
metals could be important mediators in toxicity Ca 8 1234 1125 66,2 2121 4 244 2/0 61 375 12 904 796 61 2121 _ _ - _ In grey dots are representedthe Santiagosamplesand in
importance of PM composition comparedto total v 8 20 16 09 38 4 22 20 17 30 12 21 18 09 38 responses produced by atmospheric PM , 5 : Thelung injury markers
PMmass MR 8 139 110 40 313 4 31 18 10 80 12 103 6,7 10 31,3 and inflammatory markerswere comparedfor the three experiments
Fe 8 2558 2153 110,5 4839 4 58,2 43,7 27,4 1180 12 1899 1250 27,4 4839 Inthe graph,the averageand standarderror are represented for three \
Zn 8 540 441 144 1258 4 264 196 7.1 594 12 448 236 7.1 1258 rats (triplicate). Theprotein concentrationwasestimated usingthe BCA A Correlation between Vanadium in
. . . ] PM, s and LDH in BAL
This work was supported by the National Br 8 99 74 31 268 4 42 24 19 100 12 80 49 19 268 method and expressecas microgramsper microlitter (ug/pl) , the LDH =" T e e
Commissiorior the Environmen{CONAMA) Pb 8 239 151 43 637 4 51 47 31 78 12 176 79 31 637 activity wasmeasuredusingthe BioVisionLDHCitotoxicityassaykit and S o * o N .
expressecdasArbitrary Units (AU.) per mililitter (U.A./ ml). Thecellular o4 ¢ e o4Tes
infiltration to lungswas measuredas the number of cellsin BALper = | R?=03022
mililitter (Cellg /ml). A) Experimentdone with samplesobtained from 00008 00018 00028 00038
Santiagaduring the winter. B) Experimentdone with samplesobtained ¥ (Hg/m3)
The metals zinc and vanadium or compounds associated with these metals could be important mediators in acute tpxiftityn Santiagoduring the spring C) Experimentdone with samples B _ _ o
. . ., . . Correlation between Vanadium in Correlation between Zinc in PM, 5
produced by fine PM obtainedfrom Concepcidoruringthe winter. 212 PM, s and cells in BAL 12 and cells in BAL
WIN: Winter, CON ConcepcionPU Pudahuel,PQ ParqueO Higgins, ~ >+ @ E s g
o 0,8 Y3 N 0,8 Y3
LC LasCondes e . S |e o
. £No4 ¢® * o X 0,4 - ¢ o
*: P<0,05 , P<0.1, both with regardto control group. T e ¢ y=161.1x + 01888 2 «o A e
. . . . 0 | | ‘ | O 00 T | | |
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