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“bStr ae,

A bioterrorism attack is the deliberate releaseinfses, bacteria, or
other germs (agents) used to cause illness or degtkeople, animals, or
plants. These agents are typically found in natiowe,it is possible that they
could be changed to increase their ability to cadisease, make them
resistant to current medicines, or to increaser thigility to be spread into
the environment. Biological agents can be spreaouth the air, through
water, or in food. Biological weapons (BWSs) are tieerorist's perfect
weapon; they are relatively easy to make, diffitoltletect, and a significant
threat of morbidity and mortalityThe aim of this review is to clarify the
different pathogens and toxins that can be conddaéioweapons and can
be used to commit bioterrorism and biocrime in addito focus light on the
new subfield of forensics-microbial forensics. ahé role of ethics as a
Weapon to Counter Bioterrorism.
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Introduction

A bioterrorism attack is the deliberate releaseinfses, bacteria, or
other germs (agents) used to cause illness or degtkople, animals, or
plants. These agents are typically found in natiowe |t is possible that they
could be changed to increase their ability to cadisease, make them
resistant to current medicines, or to increase thigility to be spread into
the environment. Biological agents can be spreaouth the air, through
water, or in food. Terrorists may use biologicaémiy because they can be
extremely difficult to detect and do not causeealia for several hours to
several days. Some bioterrorism agents, like thellpox virus, can be
spread from person to person and some, like antlwax not Paquette,
2007)

Ideal characteristics of biological weapons arenhitfectivity, high
potency, availability of vaccines, and deliveryaasaerosol. The biological
agents used in biological weapons can often be faatwed quickly and
easily. The primary difficulty is not the produatiof the biological agent
but delivery in an infective form to a vulnerabéeget(\WWoods, 2005)

Detection of biological agents involves either fimgithe agent in the
environment or medical diagnosis of the agent'sceéfbn human or animal
victims. Early detection of a biological agent ietenvironment allows for
early specific treatment and time during which grngpxis would be
effective. Unfortunately, currently no reliable éetion systems exist for
BW agents. The US Department of Defense has pladeidh priority on
research and development of a detector syéiera, 2006)



Biological weapons (BWSs) are the terrorist's pearfeeapon; they are
relatively easy to make, difficult to detect, andsignificant threat of
morbidity and mortality. Victims are contaminateth \B potential routes:
skin, gastrointestinal (Gl), and pulmonary. Cutaresexposure provides the
least potential for significant morbidity and mditig since intact skin
provides an excellent barrier against most of theggnts except
mycotoxins. However, mucous membranes, abrasionsther lesions may

provide a portal of entry for bacteria, virusestaxins (Jagminas, 2006)

Because of the availability of pathogenic microoigms and the
relatively low cost of preparing and disseminatligweapons, there is a
continuing threat of biocrime and bioterrorism. $hanhanced capabilities
are needed that enable the full and robust foreesigloitation and
interpretation of microbial evidence from acts aftbrrorism or biocrimes.
To respond to the need, greater resources andsefiia being applied to the
burgeoning field of microbial forensics. Microbi@rensics focuses on the
characterization, analysis and interpretation afiewce for attributional
purposes from a bioterrorism act, biocrime, hoaxadvertent agent release
(Budowle et al., 2005)

Microbial forensics is a relatively new scientifitscipline dedicated
to analyze microbiological evidence from a crimedtribution purposes. It
builds on traditional microbiology and epidemiologt within a legal
framework. Important motives for forensic investigas include
interdiction of criminals, prosecution of justicand ideally, deterrence of
others from committing similar acts. Forensic calgiads in animal health

should focus on building capacity for detection aggorting of increases in



infectious disease morbidity and mortality amongreats that might reflect
a covert release of a pathogéfcEwen et al., 2006)

Most people and nations agree that the use of dudbor chemical
weapons is unethical and morally wrong. So why asmeh weapons
produced? One significant reason is that most biwtelogy is dual-use, that
Is, it has both peaceful and harmful purposes. Jdme technology that
gives us genetically engineered medicine can ais® s military weapons
(Reyes, 2003).

Aim of the work:

To clarify the different pathogens and toxins that banconverted to
bioweapons and can be used to commit bioterrorisith liocrime in
addition to focus light on the new subfield of fases-microbial
forensics—that has been created to focus on clesizetion of evidence
from a bioterrorism act, biocrime, hoax and, andiusatent release since
combating bioterrorism is a challenge to all ofimsddition to the role of

ethics as a weapon to counter bioterrorism.
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“\STORICAL OVERVIEY,

The use of pathogenic agents as weapons has beemeioted for

more than two millenniéBudowle et al ., 2005).

Biological warfare has been practiced repeatedigudphout history.
Before the 20th century, the use of biological agéook three major forms
(Woods, 2005):

1. Deliberate poisoning of food and water with infea8 material.

2. Use of microorganisms, toxins or animals, livingdaad, in a

weapon system .
3. Use of biologically inoculated fabrics.

Whether by driving infected livestock into an oppatis camp over
3000 years ago, catapulting plague-infested boulies castle walls during
the Middle Ages, or sending anthrax-filled enve®pethe mail during the
twenty-first century, the intent of these effoitsaughout time has been the

same: to cause illness and death among one's es@simbek, 2006).

The Ancient World

Attempts to use biological weapons( BW) date bazkantiquity.
Scythian archers infected their arrows by dippihgnt in decomposing
bodies or in blood mixed with manure as far back4@6 BC. Persian,
Greek, and Roman literature from 300 BC quote exesnpf the use of
animal cadavers to contaminate wells and othercesusf water. In 190 BC,
at the Battle of Eurymedon, Hannibal won a navaitory over King



