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Using GeneSpring (PCA) analysis, 550 genes
whose expression was significantly (p<0.01) altered by
at least 2.5-fold, were selected. The results indicate
that the low-level single dose exposure do not always
parallel acute toxicity, but can cause a reversible down-
regulation of genes and a range of anti-cholinesterase
effects.

In contrast, repeated doses produced
persistent irreversible down-regulation of genes related
to neurodegenerative mechanism at 48h. Real-time
PCR and western blot analysis confirmed the reduced
expression of presenilin i (TMP21), 2 and dopa-
decarboxylase (DDC) mRNA and proteins.

Besides providing an in vitro experimental
model for studies on the neuropathophysiology and
brain cells, this investigation indicate possible
mechanisms by which sarin could mediate neuro-
degeneration. A comparison will be made with similar
study with soman.

51 . DEVELOPMENT OF PROCEDURES FOR
THE ANALYSIS OF COMPONENTS OF
DUMPED CHEMICAL WEAPONS AND THEIR
PRINCIPAL TRANSFORMATION PRODUCTS
IN SEA WATER (5)

Dr. Elena I. Savel'eva, Nadezhda LKoryagina,
Andrey S. Radilov, Natalia S. Khlebnikova, and Viktoria
S. Khrustaleva
Research Institute of Hygiene, Occupational Pathology
and Human Ecology, St. Petersburg, Russia

A package of chemical analytical procedures
was developed for the detection of products indicative
of the presence of damped chemical weapons in the
Baltic Sea. The principal requirements imposed upon
the procedures were the following: high sensitivity,
reliable identification of target compounds, wide range
of components covered by survey analysis, and lack of
interferences from sea salts.

Thiodiglycol, a product of hydrolysis of sulfur
mustard reportedly always detected in the sites of
damping chemical weapons in the Baltic Sea, was
considered the principal marker. We developed a high-
sensitivity procedure for the determination of
thiodiglycol in sea water, involving evaporation of
samples to dryness in a vacuum concentrator, followed
by tert-butyldimethylsilylation of the residue and GCMS
analysis in the SIM mode with meta-fluorobenzoic acid
as internal reference. The detection limit of thiodiglycol
was 0.001 mg/l, and the procedure throughput was up
to 30 samples per day. The same procedure, but with
BSTFA as derivatizing agent instead of MTBSTFA, was
used for preparing samples for survey analysis of
nonvolatile components. In this case, full mass spectra
were measured in the GCMS analysis. The use of
BSTFA was motivated by the fact that trimethylsilyl
derivatives are much wider represented in electronic
mass spectral databases.

The identification of sulfur mustard, volatile
transformation products of sulfur mustard and lewisite,
as well as chloroacetophenone in sea water was
performed by means of GCMS in combination with

SPME. The survey GC-MS analysis was focused on the
identification of volatile and nonvolatile toxic chemicals
whose mass spectra are included in the OPCW
database (3219 toxic chemicals, precursors, and
transformation products) with the use of AMDIS
software (version 2.62). Using 2 GC-MS instruments,
we could perform the survey analysis for volatile and
nonvolatile components of up to 20 samples per day.

Thus, the package of three procedures,
including target GCMS analysis for thiodiglycol and
survey GCMS analysis for listed volatile and nonvolatile
toxic chemicals, in combination with atomic absorption
analysis for total arsenic allowed express and reliable
control of sea water for the suspected presence of
chemical weapons.

52. ESTABLISHMENT OF EXPOSURE TO
ORGANOPHOSPHORUS WARFARE AGENTS
BY MEANS OF SPME-GSMS ANALYSIS OF
BODILY FLUIDS (13)

Dr. Elena I. Savel'eva, Nadezhda LKoryagina,
Andrey S. Radilov, Natalia S. Khlebnikova, Viktoria S.
Khrustaleva, and Vladimir E. Fel'd
Research Institute of Hygiene, Occupational Pathology
and Human Ecology, St. Petersburg, Russia

Reliable chemical analytical procedures for
revealing an exposure to toxic chemicals, identifying
the active substance, and assessing the degree of
exposure are necessary as a component of medical and
forensic activities in cases of the possible use of highly
toxic chemicals in war conflicts and terrorism acts, as
well as emergency situations in chemical industry,
specifically at chemical weapons storage and
destruction facilities. According to Chemical Weapons
Convention, Part XI, Appendix 4, e-17, "samples of
importance in the investigation of alleged use include
... biomedical samples from human or animal sources
(blood, urine, excreta, tissue etc.)".

Urinary metabolites, O-alkyl esters of
methylphosphic acid, offer one of the simplest means
of confirming an exposure to organophosphorus
warfare agents (OPWA). Urine, unlike blood or tissues,
does not require invasive collection demanding in
terms of sterility. Excretion with urine is the major
route of elimination of OPWA from an organism.
According to published data, 90% of OPWA
metabolites are excreted within 48-72 h after
intoxication.

We developed an SPME-GCMS procedure for
the determination of O-alkyl esters methylphosphonic
acid in urine, with the following detection limits,:
isopropyl and isobutyl esters 5 ng/ml and pinacolyl
ester 1 ng/ml. The procedure involves derivatization of
the target compounds directly on the microfiber. The
total analysis time is 1-1.5 h.

In animal experiments in vivo we could
establish the exposure to OPWA at a half-LD50 level
within no less than 48 h after intoxication. In principle,
OPWA metabolites could be detected in urine within
two weeks after intoxication but at higher doses.
Retrospective analysis of urinary metabolites in cases
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of the exposure to low doses of OPWA requires lower
detection limits (0.1-1 ng/ml).

Optimal objects for the retrospective analysis
of OPWA in an organism are long-lived blood protein
adducts. We developed a procedure for revealing an
exposure to soman, involving reactivation of inhibited
blood butyryl choline esterase with fluoride ion to
liberate soman and its subsequent combined SPME-
GCMS analysis. The procedure allows determination of
total blood soman and separate determination of
reactivated and intact soman. Analysis for total blood
soman is used to reveal an exposure to this agent.
Separate determination of reactivated and intact
soman provides a valuable tool for toxicokinetic
research.

The sensitivity of the determination is no
worse than 0.5 ng/ml. The average total analysis time
is 1.5 h. The procedure was approved in experiments
with human blood in vitro and with rat blood in vivo.

53. EPIDEMIOLOGY OF MULTIRESISTANT
ACINETOBACTER INFECTIONS I N
BULGARIA (6)

Dr. Encho Savov, M. Borisova, G. Michailova
Military Medical Academy, Department of Microbiology
3, "G.Sofiiski"st, Sofia 1606, Sofia, Bulgaria

Evolution of bacteria towards resistance to
antimicrobial drugs, including these with multidrug
resistance, is very important issue for hospital
epidemiology in all over the world. There are many
papers about an increasing number of Acinetobacter
baumannii blood stream and other type of infections in
patients at military medical facilities in the Iraq /
Kuwait region and in Afganistan during Operation
Enduring Freedom /OEF /. I t has now become also a
one of the major cause of hospital acquired infections
in Bulgaria which due to its remarkable propensity to
rapidly acquire resistance determinants to a wide range
of antimicrobial drugs.

According to the data obtained in Bulgaria, it
can be concluded that the majority of the A.baumannii
isolates was strikingly resistant, including the 3rd

generation of cephalosporines, quinolones and also
carbapenems, in the last years. Different methods /
phenotypical and molecular methods, including PCR/
for a multidrug A.baumannii investigation and its
clonality determination are needed, especially when the
strains are not epidemiologicaly related.

54. THE CBRNE THREAT NEEDS NEW
DEDICATED ANALYSERS (5)

Dr. Stef Stienstra
Active Technology Transfer Europe,
Postbus 110, 6573 ZK Beek-Ubbergen
The Netherlands

INTRODUCTION
After the 9-11 attack by terrorists several

governments realized their vulnerability towards
creative asymmetric attacks. Due to increasing

complexity of our society we create more vulnerability
towards terror attacks. More chemical substances than
we realize can be misused to destabilize our modern
society.

Recently aircraft passengers were confronted
with new regulations, which limit the amount of fluid,
which a passenger can bring on board with hand
luggage. How far should we go limiting the allowance
to bring liquids and substances on board? It indicates
that we need new analytic instruments for screening
the safety of luggage in all types of transport.

STUDY DESIGN
An inventory was made of the present

demand for safe transport and its vulnerability to terror
attacks. Also the safety and safety awareness in public
buildings, offices and industrial complexes was
assessed.

Knowing the demand for a certain safety
level, an inventory was made to identify analytical
equipment, which can be used to check passengers
and luggage on possible threats. The same can be
used for protecting public areas, offices and industrial
complexes.

RESULTS AND DISCUSSION
It is amazing how some governments,

financially driven, underestimate the consequences of
CBRNE incidences and disasters. Both threats due to
release of dangerous substances just by accident and
deliberate abuse of chemicals and/or biologicals by
terror organizations is underestimated. Financial
rationales are often the cause that the preparedness is
less that technically could be possible.

Still some commercial companies realize the
importance of safety and preparedness towards terror
attacks and take their precautions. Several detection
systems are now under development and a new
market of safety devices comes into existence.

CONCLUSION
Key question is how far we would like to go

with defending us with technical devices against
potential terror attacks. Also the design of buildings,
transport vehicles and industrial complexes can limit
the risk on CBRNE incidences.

Key words: Industrial dangerous goods, disaster plan,
terrorism, transport, infrastructure, knock-on effect

55. NAVIRCEPT - NUCLEIC ACID-BASED ANTI-
VIRAL PROJECT (14)

Dr. Eric R. Stephen, Jonathan Wong and Donald Van
Loon, Defence R&D Canada (DRDC), Canada

Vaccines are generally considered to be the
most effective countermeasures to bacterial and viral
diseases, however, licensed vaccines against many
disease agents are either not available or their
efficacies have not been demonstrated. Vaccines are
generally agent specific in terms of treatment spectrum
and are subject to defeat through natural mutation or
through directed efforts.
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