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The NATO Science for Peace and Security (SPS) Programme is an

integral part of the NATO Emerging Security Challenges (ESC)
Division. The SPS Programme develops and implements practical
cooperation and enhances dialogue between NATO nations and

partner countries through capacity-building and security-related
civil science, technology and innovation. All SPS activities

contribute to the Alliance's strategic objectives, have a clear link to
security and respond to at least one of the SPS Key priorities.
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You can find further information 

on our website:
www.nato.int/science

Participating Institutions
Institute of Environmental Assessment and Water Research 

 (IDAEA-CSIC), Spain. 
IDAEA is an environmental science institute in the Spanish National

Research Council (CSIC) devoted to the study of the human
footprint on the biosphere. Recently awarded with the distinctive

Centre ofExcellence “Severo Ochoa”, this distinction shows the high-
quality scientific leadership and global impact of the work

developed at IDAEA.
 

The Hebrew University of Jerusalem, Israel
The Hebrew University of Jerusalem is ranked internationally

among the 100 leading universities in the world world and first
among Israeli universities. Their research has garnered outstanding
awards in Israel and worldwide, including the Nobel Prize, the Fields

Medal and the Israel Prize.
 

Mississippi State University, USA
The Institute for Genomics, Biocomputing & Biotechnology (IGBB) at

Mississippi State University increases the ability of Mississippi
scientists to lead high-throughput, multi-disciplinary projects

focused on understanding the biomolecular interactions. 
 

Universidad de Barcelona, Spain
The University of Barcelona (UB) is considered to be the best
university in Spain and 45th university in the world. It is the

principal centre of university research in Spain and has become a
European benchmark for research activity.

 
IQS-Universitat Ramon Llull, Spain

URL is one of the most innovative teaching institutions in Catalonia
and in Spain as a whole. Committed to first-order scientific research

and its internationalisation, URL has internship agreements with
more than 4,000 companies.

New generation of 
drugs protecting against

neurotoxic 
industrial chemicals

http://www.nato.int/science


Human brain is a great target for chemical terrorism, and
there is a growing concern about the possible use of
neurotoxic industrial chemicals (neuroTICs) as “agents
of opportunity” by chemical terrorists. As a result,
neuroTICs represent a significant military and terrorist
threat for NATO countries, because both troops and
civilian population can be exposed to high doses of these
compounds if they are used in improvised explosive
devices or after contaminating food or water. Effective
medical countermeasures to fight against these
neurotoxic syndromes are urgently needed. 

This project explores the therapeutic potential of N-
acetylcysteine-amide (NAC-amide or AD4) and the
thioredoxin-mimetic (TXM) peptide, blood-brain barrier
(BBB) permeable drugs specifically developed for
reducing inflammation, oxidative stress and apoptosis
in the central nervous system (CNS), in the treatment of
these acute neurotoxic syndromes.

Context
To determine the protective effects of TXM-peptides in an

in vitro cell model of acrylamide (ACR) neurotoxicity

To determine the therapeutic value of AD4 and TXM-

peptides in the treatment of severe acute

organophosphorus poisoning (OPP), acute ACR

neurotoxicity and acute MeHg poisoning by using adult

zebrafish models.

To determine in adult zebrafish the therapeutic value of

different combinations of drugs specifically directed

against potential therapeutic targets identified for each

neurotoxic syndrome.

To evaluate in rodents the therapeutic value of the most

promising positive hits identified in zebrafish.

Goals Identification of the TXM-peptides providing a better
protection against acute ACR neurotoxic syndrome in the
developed in vitro model.
Identification of drugs and drug combinations with a
significant neuroprotective effect for severe acute OPP, ACR
acute neurotoxicity and acute MeHg poisoning in adult
zebrafish.
Identifiation of the drugs and drug combinations providing a
significant protection against the three neurotoxic syndromes
in two different animal models (zebrafish and rat).
Workshops, scientific conferences, scientific publications, and
reports on progress.

Deliverables

The project directly addresses challenges related to medical
countermeasures against neurotoxic syndromes induced by
neuroTICs. 
The therapeutic value of AD4 and different TXM-peptides and
drugs combinations against three syndromes will be
determined. 
The proposed approach, based in a first screening in zebrafish
and a further confirmation in a rodent model, has the key
advantage to obtain highly predictive results for humans

Impact


