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41. EVALUATION OF POTENTIAL
BIOLOGICAL THREATS IN UKRAINE (14)

Dr. Lyudmyla Pozdnyakova, Nina Slavina,
Sergiy Pozdnyakov
Ukrainian 1.1. Mechnikov Anti Plague Research
Institute, Tserkovnaya str. 2/4, Odessa, 65003,
Ukraine

Dilating of biological threats spectrum, EDI
diffusion opportunities and routes, unpredictability of
outbreaks connected with connatural, technogenic,
terrorist factors determines constant monitoring and
readiness for operative BPA indication and
identification.

Scientific analytical approach of existing and
probable regional bio-threats evaluation is necessary
for adequate readiness system creation and
maintenance of medical counteraction tactics to
probable biological threats.

Basing on the international experience, we
carry out analysis of a situation present in Ukraine and
routes for the decisions.

The basic directions are:

- Evaluation of a reality for EDI penetration from
abroad and presence of conditions for their further
diffusion inside the country.

- Revealing of presence and definition of connatural
EDI foci biocenosis features and BPAs.

- Appropriate level of biological safety and physical
protection of bio-laboratories and pathogens
collections maintenance.

- Gene/molecular and phenotypical definition of EDI
circulating strains.

- Creation of the circulating EDI gene/ phenotypic
characteristics regional data bank.

- Ranging of EDI actual for area.
- Introduction of GPT, mathematical modeling and

forecasting for tactics development in case of
technogenic accidents and connatural outbreaks.

- Methodical basis and equipment improvement for
BPA system indication for well-timed identification
of natural, or modified agent.

- Education and trainings

The international cooperation in maintenance of
biosafety and bioprotection within the framework of
scientific programs, grants, exchange of experience,
introduction of international standards and rules are
among basic factors in the decision for creating system
national biosafety for countries not included in EU and
the NATO.

42. JOURNAL OF MEDICAL CHEMICAL,
BIOLOGICAL AND RADIOLOGICAL DEFENSE
(14)

Dr. Barbara Price, ASA, PO Box 6409, Kaneohe,
Hawaii 96744, USA

The Journal of Medical Chemical, Biological,
and Radiological Defense is a free, on-line journal

dedicated to providing an international, peer-reviewed
journal of original scientific research and clinical and
doctrinal knowledge in the area of medical treatment
and countermeasures for chemical, biological and
radiological defense; and to developing and
maintaining an archive of current research and
development information on training, doctrine, and
professional discussions of problems related to
chemical, biological and radiological casualties.

The Journal, www.JMedCBR.org, now in its
fifth year, is sponsored by the US Defense Threat
Reduction Agency.

Areas of interest include, but are not limited to:
Neuroprotectants
Bioscavengers for Nerve Agents
Medical Diagnostic Systems and Technologies
Medical Effects of Low Level Exposures

- Toxicology and Biological Effects of TICs and TIMs
Broad Spectrum Medical Countermeasures
Pretreatments and Therapeutics for Bacterial, Viral
and Toxin Agents
Radiological Medical Countermeasures
Clinical Treatment of Chemical, Biological or
Radiological Casualties
Toxins Structures and Treatments

The Journal is supported by an editorial
advisory board of distinguished scientists and
researchers in the fields of CBR defense and medical
treatment and countermeasures in eleven countries.

43. PROTEIN CHANGES IN SULFUR
MUSTARD EXPOSURE: DIAGNOSTIC AND
THERAPEUTIC IMPLICATIONS (4)

*Dr. Prabhati Ray, *Dr. Xiannu Jin, Dr. 2Radharaman
Ray
'Molecular Biology Section, Division of Experimental
Therapeutics, Walter Reed Army Institute of Research,
Silver Spring, MD 20910, USA
2Cell and Molecular Biology Branch, Research Division,
US Army Medical Research Institute of Chemical
Defense, APG, MD 21010, USA

Laminin-5, a heterotrimer of laminin a3, 63,
and y2 subunits, is a component of the skin basal
epithelium. Laminin-5 functions as a ligand of the
cGBl and a6B4 integrins in epidermal keratinocytes to
regulate cell adhesion, migration, morphogenesis, and
assembly of basement membranes; thus it is essential
for a stable attachment of the epidermis to the dermis
and recovery of damaged skin. Sulfur mustard (SM),
also known as mustard gas, is a vesicant chemical
warfare and terrorism agent.

Skin exposure to SM results in fluid-filled
blisters; proposed mechanisms are inflammation,
protease stimulation, basal cell death, and separation
of the epidermis from the dermis apparently due to the
degradation of attachment proteins like laminin-5.

Therefore, we investigated the effects of SM
exposure on the degradation of laminin-5 by exposing
normal human epidermal keratinocytes (NHEK) to SM
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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.

Key words: sulfur mustard, vesicant effect, laminin 5,
protease inhibitors

44. CELL DEATH MECHANISMS I N SULFUR
MUSTARD INJURY: BASIS FOR
THERAPEUTICS DEVELOPMENT^

| § lDr. Radharaman Ray, 'Dr. Brian Keyser, xMs. Betty
! o 3enton, 2Dr. Dean S. Rosenthal
i o C e | l a n d Molecular Biology Branch, Research Division,
j Cć. JS Army Medical Research
I ^ Institute of Chemical Defense, APG, MD 21010-5400,
j JSA
I Department of Biochemistry and Molecular Biology

Georgetown University School of Medicine
Washington D.C. 20007, USA

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.

Key words: sulfur mustard, vesicant, chemical
warfare agent, terrorism agent, apoptosis, therapeutics

45. SANITARY ASSESSMENT OF
HAZARDOUS MATERIALS EXPOSED TO
HIGHLY TOXIC CHEMICAL COMPOUNDS
(14)

Dr. Vladimir Rembovskiy, Elena Ermolaeva
Research Institute of Hygiene, Occupational Pathology
and Human Ecology (RIHOPHE)
p/o Kuzmolovsky, Leningradsky Region, 188663
Russian Federation

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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