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(0-300 (xM, 1-24 hours). We found that SM degraded
laminin-5 and its two subunits |33 and \2, but not a.3.
Preincubation of cells with a serine protease inhibitor
(PMSF), or a metalloprotease inhibitor ( 1 , 10-
phenanthroline) prior to SM exposure partially
prevented SM-induced degradation of laminin-5
subunits, 33 and \2.

Regarding specificity, laminin-5 yl was
degraded due to a bifunctional mustard compound like
SM, but not due to the other alkylating agents tested.

Our results support that laminin-5 degradation
is an important mechanism of SM injury as well as a
useful biomarker of SM exposure.

This knowledge of the mechanism of laminin-
5 degradation due to SM has potential application in
developing cutaneous therapeutics against SM.
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Sulfur mustard (SM, bis-(2-chloroethyl)
sulfide), commonly called mustard gas, is a vesicant
chemical warfare agent and a potential terrorism
agent. SM is relatively easy to make and to deploy,
which makes this chemical most likely to be used. SM
exposure causes debilitating skin blisters (vesication)
and injury to the eyes and the respiratory tract.

Therefore, developing an effective medical
countermeasure to protect against the dermal, ocular
and airway injuries due to this dreaded chemical agent
is an urgent priority of the US Army.

SM pathophysiology is consistent with
epithelial cell damage, particularly basal cell apoptosis.
SM-induced apoptosis may occur via multiple pathways
dependent on one or more of the following: (a)
abnormal Ca2+ homeostasis, (b) disturbed cellular
bioenergetics, and (c) Fas (death receptor) response.

Apoptosis pathways are characterized by the
involvement of the pathway-specific caspases (cysteine
aspartase). We determined caspase activity by assay of
fluorogenic caspase type-specific peptide substrate
hydrolysis. We studied caspase processing, i.e.,
proteolytic conversion of procaspase to active caspase
by immunoblot analyses utilizing caspase type-specific
antibodies.

Our results in cell culture models of both
human epidermal keratinocytes and human airway
epithelial cells indicated that SM activates (a) caspase-
9, an indicator of the Ca2+/CaM-mediated

mitochondrial pathway, (b) caspase-8, a marker for the
Fas-mediated pathway, and (c) caspase-3, the
executioner caspase involved in both pathways.

A peptide caspase inhibitor, specific for
caspase-3 (AC-DEVD-CHO), added to cells prior to SM
decreased apoptosis.

These observations suggest apoptosis as a
mechanism of SM toxicity and caspase inhibitors as
prospective medical countermeasures.
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Industrial or terroristic accidents in which toxic
chemicals (TC) are the main or attendant damaging
factors should be regarded as a new challenge for
experts, because of little knowledge on the
methodology to estimating the long-term risk for
humans due to contamination of the building materials
and environment.

In the Russian Federation, there appeared to
be a kind of model systems for developing an algorithm
for solving these or similar problems. Under
dismantling and liquidation of the former facilities for
chemical weapon production (FCWP) the building
materials are regarded as potential waste products the
fate of which (processing, warehousing, utilization, and
destruction) is dependent on their possible hazard for
human population and environment.

The standard approaches for hazard
assessment of waste products of the FCWP turned out
to be insufficient. When conducting the present work,
the following problems have been solved:

1. Selection of representative samples taking into
consideration a diversity of construction materials,
great quantities of potentially toxic waste
materials, information on the production
conditions, breakdowns in the process of
production, accidents, composition of the
decontaminators used, decontamination
frequency, etc.

2. Analysis of TC in composite matrixes complicated
by the following problems: extraction, masking
effects of concomitant components during indirect
analysis, lack of certified methods of direct
analysis of TC, discrepancy of results of GC and
direct GCMS analysis, low sensitivity of GCMS
analysis, big volume of samples (more than 0.5
kg), heterogeneity of physical-chemical properties
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