0T REDUCED IN INTERLEUKIN-12 KNOCK-OUT MICE

- OR M Rincon Univ. Vermomt, Burlingion, VT

} +sted by accumulations of macrophages and lymphocyies followed
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1o s s belicved  be 3 prmary cyokine stimulus for IFN-Y
ol O s produced 25  heterodimer (pT0) from p3S and pd0 geme sub-nnits.
- !L;d-dm [L-12 might be the pricwary signal responsible for [FN-y up-

w atial carly respanse elemeni in silioosis, METHODS: We exposed
12 pad subunit gene~deleted (IL-12-K0) mice o an n:msol_af
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sad 40 mRNA and minimal 735 MRNA. PNy mRNA was increascd
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W RYEY OF SILICOSIS AMONG EMPLOYEES AT HIGH RISK
8 X8 IN VIETNAM. N Amaiz, S Chai, N Toan, M Kicfer, | Kanfinan, L
a + gl Occupational and Environmental Medicine Program, Universicy of
Y e, WA, USA. NIOEH, Ministty of Health, Hanoi, Viewam. .
¥\ 11CN Viemam is a rapidly indusmializing country weith many workers
© o wavy ndusay and mimstructare development. Few resources are
=, mdi occupational health hazard identification and control. % is suspected
" wiscusis disease burden is present in the Viemamesc work force. This risk
':,, \iertaken in order to estimaie the prevalence of silicosis among workers
% uigh levels of respirable dust in several Viemamese provinces.
- v ixceupational medicine physicians in Victnam idemtified worksites with
Jaus 1 resparable dust and likely substantial crystalline silicai¢xposure by per-
susai hygene walk-through assessments, They conducted a risk survey fo
3 o et somvemence samples of workers thought ta be at high risk for silicosis
pstering Juestionnaires and performing chest rdiegraphs (CXR). The CXR
werereied 1ccurding to the International Labor Organization classification
o +x scumotoniosts, Quadrant filme were used as profusion score standards.
15176 CXR of workers from (0 provinces in Vietmam were reviewed, The
o o e subjects was 39 years (range 19-63); the mean years in trade was 15.8
wurmma! CXR consisient with silicosis wers found @ 5.55% of the subjects
« sepory>, rounded opacities). Total years in trade was correlated with an
o + X2 | Spearman's R=.058, p=.049) but not age (Spearman’s R=044,
+ ‘mbustnes with evidence of silicosis include building materials production,
wrraccn, muing, ‘ool manufacturing, and chemical fertilizer production.
** S{ONS Silicosis i prosent among workera with high levels of dust expasure
e Pasic hzzard conto! measures should be implemented in workplaces with
e A respirable dust, A more focused study should be undertaken that
ot 4 measurement of respirable sitica levels with detailed occupational and
v wuwwres and CXR o identify specific worksites for higher levels of hazard
a medical surveillance. Fogarty Grant ID43TW00642-0551
o ot funcded by NIEHS P30 ES07033
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158 INDUCED AS%49 CELL MITOCHOMDRIAL DYSFUNCTION
W» CYTOCHROME  RELEASE AND CASPASE 9 ACTIVATIOM
w o+, vhandel N, Weitzman 5S4, Kamp DW.  Division of Pulmonary & Critical
s <“hicago - Lakeside and Northwestern Univ. Medical School, Chucago, 1L.
satwn-unguced alveolar epithelial cell (AECT) apopiosis due to won-induced frec
= 2 mpicated in cawsing lung toxicity. We showed that the mitochondiial death
= may mediate AEC apoptosis since amosie ashestos (ASB) ceduces
-meatrigl membrane potential ( ym) as assessed by a fluorometnic technique and
* ey ar Bel-xi overexpression were protective. To determine wbether imert
-1 guss beads [GB) or stanium dioxide [Ti02]) decrease  ym, we exposed
" 3B, Ti02, or ASB (25 ug/em?) for 24h We found that ASE, but not GB
“dezd wm Further evidence impticating the mitochondria is that asbestos
&~ i uome ¢ release from the mitechondria o the cytoplasm as assessed by
»+ u weil as by immunofluorescent microscopy. Also, ASB activated caspase 9
&l drath pathway) as sssessed by an ELISA and phytic acid (PA), an iron
= # sodbum benzoate (NB), a hydroxyl radical scavenger, were protective
= Subraios mduced negligible caspase B actvation (death receptor pathway). We
= Ml asbestos, bui not ipent particulates, reduce A549 cell wm resulting in
4w release and caspase 9 activation. These data firmly support the hypothesis
Waag AEC muochondrial dysfuncrion 23 well as iron-derived free radicals in the
= 3 of abeswos-induced AEC pulmonary toxicicy.
M Cell Caspase 9 Activity (% Change from control; RU/ug protein/ 24 b)
, ASB [ 25 ugjom’ +PA (S ASBENB {1 mM
, - 20+14 (6)* L= (6)f 1x1 (6} T
e » SEM (n); p < 0.05 vs. control; f p < .05 vs, ASB. NA (ot assessed)
Veterans A ffars Merit Review {DK) and RO GM63472-02 (NC).
s S ELT by

ACUTE AND CHRONIC FIBROPROLIFERATIVE LESIONS INDUCED BY
ASBESTOS IN TRANSGENIC MICE OVEREXPRESSING FDGF-B

lian Li. Amoid R, Brody and Gary W Hovle,

Beth immaei Deaconess Medical Center, Bosmon, A02215; Tulane University Health Sciences
Center, New Orbeams, LA70262

Plateiet-denived growth factor (FDGF) isoforms and PDGF receptar-a are upregulated in
fibroproliferative lesions in msponse to asbestos exposure. To examipe the functional
rmie of PDGF in asbestos-induced lung discase, we aave evaluated the impact of PDGF-B
overexpression in the lung on the development of pulmonary Abrosis induced by ashesios
imhalation, Transgenic mice expressing POGF-B from the surfactant proiein C promoter
2nd noooansgenic mice on a C57BL/6 background were exposed 1o acrosoiized
chrysotile fibers once a week for 5 hr for 5 wecks (average of 12.2:0.3 mg/m’} or 8
weeks (average of 11.2 £ 0.6mpg/m®. Lungs from mice exposed w asbestos for 5 weeks
were analyzed 48 hr and § weeks after the Jast exposure. Fibrotic lesions at alveolar duct
bifurcarions were more pronounced as judged by histological scoring in Tansgenic mice
compared with nontransgenic mice 48 hr afier exposure, Lung hydmxyproline content
was increased in o ic and nontransgenic mice compared with unexposed mice 48 hr
after exposure. Eight weeks after exposure, fung hydmxyprotine content io SPC-PDGFB
mice was ftill elevated compared with unexposed mice, but in nongansgenic mice it had
retumed o pormal levels, Mice exposed to asbestos for 8 weeks were examined
histologically 10 months after the 2nd of exposure. Both SPC-PDGEFB and nontransgenic
mice developed diffuse pnlmorary fibrosis concentraed in the alveolar ducts. No
difference in the severity or distribution of lesions was observed between transgemic and
nontransgenic mice. These results indicate that a limited exposure (8 times) 1o chrysotile
serosol can produce long lastng fibrotic lesions. Overexpression of PDGF-B stimulates
the injtial development of asbestos-indurced lesions and also inhibits their resolution in

A Angela Basanew, Natalia Beson Evgenyi Latishef, Irene Oli

Oksana Shulzhenko, Valerie Velho, and Yyr Kundiev

School of Public Health, University Of Mlinots, Division of Pulmonary and Critical Care
Medicine, Cook County Hespital and Rush Universiry, Chicago, llinois and the Institute
of Occupasional Health, Kiev, Ukraine

Imireduction: Coal mine dust levels in Ukrmainian coal mines have been reported 1o be
maye than 10 tmes the level in US coal mines. The prevalence of mdiologic pnewmoco-
mosit among coal miners in Ukraune has not been well studied due to lack of resources
for full formal frontal chest radiographs and certified B-readers equipped with the ILO
standard fiims for the International Classification of Pnewnoconiosis. Tiis abstract re-
ports the first results of fandardized examinaiions of a andom sample drawn from a
cobort of 7000 coal miners from Donetsk, Ukraine. Methods: Standard froni CXRs
were obtained on %00 randomly selected underground miners with at least 5 years of ex-
perieace. B-readings of CXRs were performed on gach film by (wo NIOSH certified B-
readers. Resulta: 268 CXRs were available for review.

Quality 1 or 2| Category 0/1 Category 1/0 Category 111
Reader A 92% Er) % 0. 7%
Reader B 1% 3% .| 3% 0.7%

Mo cases of complicated pneurnoconiosis were found. Less than [% of cases had pleural
diszase. Conclusion: Rates of prewmocaontosis were found o be 1.32 to 2.75 limes the
levels (2.8%) found im the most recent US miners in the Mine Safety and Health Admini-
sLratiof's coal worker's chest x-ray surveillancs program. This may be an underestimate
of the oue prevalence in Ukrainian ¢oal miners due 1o a significant healthy worker effect.
This shatract is funded by NIOSH Gewnt TA2ZCCTI 1042407
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Abstract:

To reduce inter- and intra-reader variability in diagnosing chest radiographs, a neural
network-based computer-aided diagnostic system was developed and tested. The results
of an experiment with 124 digitized chest radiographs, demonstrated high degrees of
sensitivity and specificity in classifying chest radiographs. 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 of 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, research 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 radiograph 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 radiographs 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 radiograph, 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.
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NIOSH Extramural Award Final Report Summary

The laterally-primed adaptive resonance theory (LAPART) neural network was selected.
LAPART presents the results of the training in human interpretable "rules.” LAPART
trains in a single pass (“fast”) making it attractive for a clinical setting. To demonstrate
that calculated characteristics of chest radiographs could be used to train the LAPART to
classify the radiographs 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 LAPART was demonstrated in this
experiment. LAPART 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 LAPART 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 LAPART neural network algorithm
could be trained to "learn" the extent of the "hypercubes” which represented each of the
six classifications in 32-dimensional space. LAPART classification accuracy averaged
98 %. "Truth" was determined by the two radiologists.

Publications
No publications to-date.
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