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-··~ !:,,. .. ; p~ Univ. Vennc,nt, BQrtingloo, Vf ~ accumulatioos of macrophaga and lympbocytes follOMd 

.-11 ~,uz; An iohalmion model of silicosis in mice showed increased 
# I> ~cron-Y (IFN·YJ mRNA. loc:alizalion ofIFN-y mRNA in ltmglesions. 
-" .I• ,,...nt,o" of lung !ympbocytcs prowcing IFN-y pmtc:in. lFN· y lroodt-out 
~ siJiCOSJSlban wild-type (WT) mice. lnll:rleukiD-12 (ll,-12)secJdtld 
~ 16$ is bdie'Y\ld ID be a pnmary cytdrine stuDu.lWi l'or IFN-y 
--' ~ as a beterodimer (p70) from p3 5 and p40 gene Sllb-Dllits. 
- It ..cl (hat n,-12 might be the plima?y sagoal respons1ble for IFN·Y ,ip-

_,."' ,:sscolial early responseelemnl in silioosis. Ml'.THODS: We exposed 
.,,. ~"' iL-12 p40 5llbuDil gene-4clelal (ll.-12-K:0) mice to au aerosol of 

• • :::( 60 111g1m.1) or sham-air for 5 hr/d lbr 12 days, and examiued the ®Ce 
_. .,,o ll6 1ays. RJ:SULTS: WT llllCC dcw:loped progn:ssm: siliC0515 as 
• ,: pathology. incr,,ased lung wet weight. and accumulation of lung IOlal 
• ~ ~ 0 mice showed silicosis pBlhology and IOCal lung cotlagen which .-e 
• 1. · 

1 
• "'!he WT mice Commercial nbomlclease prolCClion assay (P!wmingen) 

...-"""' al,undallCC of ll.-12 p40 mRNA in hmg tmuc from WT mice exposed 
'.,,.,...t potDIS, while e,q,reuion ofll.-12 p35 was not changed. IL-12 KO 
-'' -1 '"""p40 mRNA and minimal p35 mRNA. IFN-y .mRNA was increased 
~ i.:: Wf and IL-12 KO mice exposed to silica. CONCLUSIONS: IL-12 
,11 • critical pathway cytooDe in prowcing the patholop::al respomes or 
~ ..... ~ at silicosis. More =n:h is needed to determine the factors 
• ...,.. · and inflammation in silicosis. 
, J'S-Y ~ NHL.Bl ROI-HL6232J 
_ .... ~t,y· 

.-:avt:Y OF SlLlCOSIS AMONG EMPLOYEES AT mGH RISK 
a 1.S t!li VIE'fl\lAM. N Amaiz: S Chai. N T ~ .M Kiefer. I K.3nfman L. t..\1/ .. .lli!!t ()ccupatioll31 and Envuonnxntal Medicme Program, Umver.nty of 
• ·: .;c,nk. WA. USA. NIOEH. Ministry of Health. Hano~ Vietnam. . . 
~ : ·i rc;r,. Vietnam is a rapidly induslriA!izing country with many workers 
~ · 

0 
'tc••Y ;ndusrry and infrastructure development. Few resources are 

. • ,rds occupational health bazai:d tdentificat,on and control. It ts suspected 
_. : ,11,ost~ disease bw'dcn is present in thc Vietnamese work force. This risk 
.. '~!Uken in order to estimate the prevalence of silicosis among workers 
·.::: u~ levels of respir.able dust in _severu Vietnamese p_rovinces. . . 

t ' ' om,patiooal medicme phystcJJIIIS UI V tctnam identified worltsttcs wtth 
; •• u , 1 ropirable dust and likely substantial crystalline silica,e:q,osure by per-

~""! hygient: walk-through assessments. They cooductcd a ru~ survey for 
.:'! •··, wa,·cnicnce samples of workers thought to be at high risk for ,ili,cosis 
_...,nng •.j!ICStiomwres and pcformmg chest radiographs (CXR). The CXR 
~eel iccording to the International Labor Organizati~n classification . 

. • ,ncumoconiosis. Quadrant films were used as profusion score ,'tlllldards. 
• ·,': i ;0 CXR of worltors from 10 province! in Vietnam were n:viewed. The 
"",,(:be ,ubiects was 39 yean (range 19~3); the mean y= in trade was 15.8 

1-,naJ CXR consistent with silicosis were found in 5.55% of the subjects 
, ~:-0. rounded opacities). Total yean in trade was correlated with an 
a ,Xil 1Speannan' s R=.058, p=.049) but not age (Spearman'• R=.044, 
• · ~cnes with evidence of silicosis include building maleria1s production, 
_..,.,,,. !Tlllling, tool manufacruring, and chemical fertilizer production. 
. : · ,.() NS Silicosis is present among worlten with high levels of dust exposure 
_ a .. ic bazard control mea5W'CS 5hould be implemented in w~laces with 
..-4 .,f respuable dust. A more focu.sed study should be undertaken that 
_, .">< mrosuremrnt of respirable silic.i level! with detailed occupational and 
• """"~" 1J1d CXR to identify specific worbites for higher levels ofbaurd 

...: mod,ca! surveillance. Fogarty Gr.mt 3D4J TW00642--05S I 
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t' IOS [~Dl!CED AS49 CELL MITOCHONDlllAL DYSFUNCTION 
"' C\TOCBROME C RELEASE AND CASPASE 9 ACTIVATION. 

"' , • 1_]\andel N, Weitzman SA, Kw,p pw. Division of Pulmonary & Cri1ical 
, , ~,..:i~o . lal<esidc and Northwestern Univ. Medical Scltool, Chicago, IL. 

--...,..UJ<iuced alveolar epithelial cell (AEC) apopcosis due to ,ron-induced free 
• • ,q,ilcated in causing lung (O,ucity. We <!towed that the mitochondrial death 
... iw:, med1ace AEC apoptosis since amosite asbestos (ASB) «:<luces 
· .....,INI m<mbraoe potential ( <j1111) as assessed by a lluoromctric teehnique and 
• ,., '' Of Bcl-:d overe,pression were protective. To determine whether inert 
· • .., ' ~,Jss beads [GB] or titanium dioxide [Ti02l) decrease wm. we exposed 
• • :u 1iB. Ti02. or ASB (25 µg/cm1

) for 24h. We found that ASS, but not GB 
·~Ji. .:d ,µm. Further evidence implicating the mitochondria is that asbestos 

~ = · ·,:-><.hrome c release from the mitochondria to the cytoplasm as assessed by 
··' u well as by inununolluor=ent microscopy. Also, ASB activated caspase 9 

··•..in.I .i..,th pathway) as assessed by an ELISA and phytic acid (PA), an iron 
- • >Odium bem:oate (NB), a hydroxyl radical scavenger, were protecli•e 
• ''°"'tos induced negligible caspase 8 aciva tion (death receptor pathway). We 
,.. liar >5bestos. but not inen particulates, reduce A549 cell '!fIII resulting in 
'"'.,. ' release ;ind caspase 9 activation. These data fumly suppon the hypothesis 
-._ .\EC '1lltochondrial dysfunction as well as iroo-dcri•ed free radicals in the 
- : of ubcs<os-induced AEC pulmonary toxicity. 
~ (di Cupase 9 Acti~ty (% Change from control; RU/µg protein / 24 h) 

ASB f 25 µglcm'} ASB+PA (500 11M) ASB+NB {I mM) 
: :-· 80±14 (6)* 1±1 (6)t l±l (6) t 

• ' SEM (n); p < 0.05 vs. control; t p < .05 vs. ASB. NA (not assessed) 
Veterans Affairs Merit Review (DK) and ROI GM60472--02 (NC). 

• ~ • !u'Cled by: 

ACUTE AND CHRONIC FIBROPROLIFERA TIVE LESlONS INDUCED BY 
ASBUl'OS IN TRANSGENIC MICE OVEREXPRFSSING PDGT-8 
/iao LL Arnold R Brody ao<I Gm W Hoyle, 
Betit lsnel Dcacooess Medical Center. Booton, MA022l 5: Tulan,o Univrnity Health Scicno:s 
Center, New Orican,,, LA 70112 
Platl!let-Jcrived growth factor (POOF) isofomtS and PDGF receptor-« are upregulated in 
fibropro[ircrative lesions in respollSC to asbestos exposure. To examine the functional 
role of POOF in asbestos-induced lung disease, we lta•e evaluated the impact of POOF-8 
overexprcssiOl'I in the lung on the development of pulmonary fibrosis induced by asbestos 
inhalotion. Transgenic mice expressing PDGF-B from the surfactant proteio C promoter 
and nontransgenic mice on a C5 7BU6 background were exposed to aeroso lized 
chrysotile fibers once a week for 5 hr for 5 weeks (average of 12.2:0.3 mg/m' ) or 8 
weeks (average of 11 .2 ± 0 .6mg/m3

). Lungs from mice exposed to asbestos for 5 weeks 
wae analyud 48 hr and & weeks after the last exposure. Fibrotic lesions at alveolar duct 
bifurcations were more pronounced as judged by ttistological scoring in transgenic mice 
compared with nontransgenic mice 48 hr after exposure. Lung hydroxyproline content 
was increased in tr.lllsgenic and nontransgenic mice compared with unexposed mice 48 hr 
after ~xposure. Eight weelcs after exposure, !ung hydroxyproline content io SPC-POOFB 
mice was still elevated compared with unexposed mice, but in nontransgenic mice it bad 

returned to normal levels. Mice exposed to asbestos for 8 weeks were examined 
histologically 10 months :Uter !he end of exposure. Both SPC-PDGFB and nontransgenic 
mice developed diffuse pulmonary fibrosis concentrated in the alveolar ducts. No 
difference in the severity or distribution of lesions was observed between tnnsgenic and 
nontransgenic mice. These results indicate mat a limited exposure (8 times) to chrysotilc 
aerosol can produce long lasting fibrotic lesions. Overex~ssion of PDGF-B stimulates 
lhc initial development of asbestos-indPced lesions and also inhibits their resolution in 
early sta~ , but docs not affect the chronic progression of 1Sbestos- induccd fibrosis. 

Jhio llJStract Is funded by Hl.511610 

Ti1le: TEXTURE ANA LYSIS O F OPACITY PROFUSION IN CHEST 
RADIOGRAPHS OF MINERS W ITH PNEUMOCONIOSIS 
P. Soliz'. C. Pa11ichis'. M. Panichis1

• D. Jamesu. L. Ke1ai'; 1 Ke$/rel Corporal ion and 
'Univ. ofN""' Me:cico, Albuquerq11e: 1Minus Col/az. Medical Center, Roton. NM. USA 
Rari011ale. Individuals who have been exposed through tlte ir occupations to high levels 
of dust. asbestos, or other paniculates an: at risk for interst1tiaJ lung diseases such as 
pneumocon1Mis. These individuals must have periodic examinations including chest 
radiographs to monitor for 3ig11s o f the opaci1ies associated with pneumocon iMis. The 
lntemauonal Labor Organization (ILO) has established a protocol to score tltc degree of 
profusion, 5tze. and shape of opacities. Aim: This research assessed 1exture wialys1s 
techniques ror quantiratively charac1enzing the nature of the opacilies as presen1ed 
through ribs and parenchyma. ~thods. Radiographs were of coal-mine or silica du,~ 
e.~poscd minen participating in a health screening program. A total of 152 regions of 
ln=t (ROL<) ( 166. 49. 21. 16 .ind 9 whh profusions of caregory (shape and size) O. 
l(q), l(r), 2(q) and 2(r/ respccu vely) were identified from 80 d igiuzed chest radiograph$ 
by two S-rcaders. Fifey-cight ditftrent te:.rure features were computed. Resu/lS and 
Com:lusions· The non-parameo,c Wilcoxon rank sum test was carried ou1 to compare 
Che different profusion categones versus that of profusion 0 . Results showed that 
significant differences exist (at ac-0.05) between O vs l(q), 0 •s l(r). 0 vs l(q) and O vs 
2(r) ror 44, 17, 46 and 6 fcarures respectively. For each group. the median and the spread 
or the dara (d iffcrencc between the 75th and 25th percentile} for a few featureure givC11. 

ROI fearurc Prof. 0 Pro(. I (q) Prof. l(r) Prof. 2(q) Prof. 2(r) 
Median 170 {159} 245p75} 268 (219 ) 200(135} 2 12(9&} 
Entropy .436(.2531 .579 (.J 12} .660(.348} .560 (.0871 .554(.128 ) 
Conirast 49 {90} 105 (238 ) 162 (250) 85 {152) 9 1 (103} 

In cooclusion. texture fearures provide Statistically useful informauon for the 
char¥1eriz.i1ion of profusion c,,1cgorics in in1crnitiaJ fung disc=. 
Tb,s ilOSlr..ct ,s fund<:d b) 'IIOSH OHOJjq}..(12 

PUVAUNCI: Of ltAl)IOLOOIC PNEUMOCONIOSIS lN ACTI\1£ 
IJKRAINIAN COAL MINERS 
Robert A. Collen. Angela Basanets Natalia Besonoya, Evgenyi Latishef Irene Oliynyk., 
Qksana Shulzllcnko, Valerie vetho and Yuri Kundiev 
School of Public Health. Unive rsity Of !llinois, Division of Pulmonary and Critical Care 
Medicine, Cook County Hospital and Rush University, Chicago. Ulinois and the Institute 
of Oa;upational Hcaltb. K.iev, Ukraine 
Jatrodvctioa: Coal mine dUS1 level, in Ukrainian coal mines have been rcponcd to be 
more lhan IO limes the level in US coal mines. 11IC prevalence of radiologic pneumoco­
nillllis among coal miners in Uluaine has not been well scudied due to lack of rcsourccs 
for full format lronlal chest radiographs and certified B-readers equipped wiUi the ILO 
5landard films for the lntemational Classification of Pneumoconiosis. This abstract n,. 
pons tile firSl results o{ Slandardized examinations o{ a random sample drawn from a 
cohort of 7000 coal minc:rs from Donetsk, Ukraine. Metbod1: Standard fronlal CXRs 
were obcained on m randomly selected underground miners with at least 5 year.; of ex­
pcrieua:. B-fflldlngs of CXRs were performed on each film by two NIOSH certified B­
readcn. Jksulll: 268 CXRs were available for review. 

1/1 

No cases of complicated pncumoconiosis were found. Les.s than I% of cases had pleural 
disease. Conclusioo: Rates of pnewnoconiosis were found to be 1.32 to 2. 75 times the 
levels (2.8%) found in lhe most rec,:nt US miners in the Mine Safe ty and Health Admini· 
stration's coal worltcr·s chest x-ray surveillance program. Tilis may be an Wldcrcstimale 
of Ille true prevalence in Ukrainian caal miners due to a significant healthy worker cff'ect 
Thia - is 11.ndod lly NIOSII C,..,. T42/CCTl 10424--07 . 
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Computer-Assisted Chest Radiograph Reader 
Peter Soliz, Ph.D. 
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To reduce inter- and intra-reader variability in diagnosing chest radio graphs, a neural 
network-based computer-aided diagnostic system was developed and tested. The results 
of an experiment with 124 digitized chest radio graphs, demonstrated high degrees of 
sensitivity and specificity in classifying chest radio graphs. The use of a computer­
assisted chest radiograph reader eliminated the inconsistencies in the human readers. The 
Computer-assisted Chest Radiograph Reader System (CARRS) applies recognized 
principles in the psychophysics o.f human vision, incorporates neural network-based 
image analysis and integrates these with a graphical user interface. Advances in digital 
image processing, and classification techniques have made CARRS feasible for meeting 
screening, rese~rch and development, and clinical requirements. 

Through the adoption of the International Labor Organization (ILO) classification 
procedures, it had been hoped that reader variation in the classification of parenchymal 
abnormalities could be minimized. The ILO classification of the pneumoconioses is 
based on a structured procedure for detecting and characterizing patterns on chest 
radiographs. Numerous studies have shown, however, that inter- and intra-observer 
variability of radio graph readings by trained medical personnel has persisted. 

The methodology was implemented through the following tasks: 1) From a data base of 
several thousand patients, a set of 205 chest radio graphs were manually graded-by two 
pulmonologists; 124 of the films were then digitized at 12-bit high spatial resolution. 2) 
Textural features were calculated using high order statistical techniques. The features 
were classified by the pulmonologists to "train a neural network to extract classification 
rules chest radiographs based on the ILO methodology. 3) The neural network 
classification from the graded system was tested using 65 chest radiographs . 

For 5-10 areas selected by the pulmonologist on the chest radio graph, a feature vector 
composed of image characteristics such as density distribution, entropy, fractal 
dimension, opacity counts, shape, etc. was calculated. This feature vector characterized 
numerically the areas used by the pulmonologist to grade the radiograph. The neural 
network trained on the same regions used by the pulmonologist, and through a 
quantitative feature vector, "learned" the characteristics of each ILO classification. 

1 R43 OH003595-01 - Soliz Page 1 of 2 
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The laterally-primed adaptive resonance theory (LAP ART) neural network was selected. 
LAPARI presents the results of the training in human interpretable "rules." LAPARI 
trains in a single pass ("fast") making it attractive for a clinical setting. To demonstrate 
that calculated characteristics of chest radio graphs could be used to train the LAP ART to 
classify the radio graphs using objective and quantitative parameters, a pilot study was 
conducted. 32 statistical features from 124 digitized chest radiographs were calculated. 
Statistical parameters were selected based on their contribution to the separation of 
classes. The parameters included entropy, contrast, fractal dimension, and co-occurrence 
statistics. The computational efficiency of LAP ART was demonstrated in this 
experiment. LAPARI was trained on a Pentium 200. Training time for 10 experiments, 
where the training and testing radiographs were randomly selected, averaged 15 seconds 
per experiment. 

In conclusion these experiments showed that LAP ART is a worthy candidate for basing a 
semi-automatic chest radiograph classification system. The experiments demonstrated 
that CARRS has low classification variability and has a significantly high accuracy. The 
results of each of the 10 experiments showed that the LAP ART neural network algorithm 
could be trained to "learn" the extent of the "hypercubes" which represented each of the 
six classifications in 32-dimensional space. LAP ART classification accuracy averaged 
98 %. "Truth" was determined by the two radiologists . 

Publications 
No publications t6 date. 
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