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Abstract
Biologica wesgpons, agentsthat use pathogens
ORIGINAL ARTICLE or toxinsto causeinjury or deathin humans, animals,
or plants, haveraised immense concernsabout public
health and international security. Despite al the
internationa effortsto outlaw their use, themenace of
biologicd warfareremainsanissueof persistence. The
current sudy reviewsthemost criticd biologica agents
used inwars, such asanthrax, smallpox, botulinum
toxin, and plague, whileat the sametime considering
the health implications to the individual and the
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In addition, this analysis addresses the challenges
associated with the diagnosis, treatment, and
prevention of diseasescaused by biologica weapons,
emphasizing theneed for public hedl th preparedness
andinternationa cooperationin mitigatingtheserisks.
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I ntroduction

Biologica weapons, aso known asbiowegpons, are microorganismsor infectiousagents (like bacteria,
viruses, or fungi), their products (toxins), or other pathogens used intentional ly to cause disease or death in
people, animals, or plants. Theseweaponsrepresent one of themost subtle and dangerousformsof warfare,
usingtheharmful infectiousor toxic potentia of biol ogica agentsto causemassivedestruction. Unlikechemica
and nuclear weapons, biological agents often present themsel ves undetected until the symptoms appear and,
therefore, aretricky to detect and contain. Bioweapons have dangerouseffects on human health oftenleading
tosevereillnessor organfallure, high mortalities, and long-lasting psychol ogica and physicd effectsonvictims.
Themost dangerous of bioweapons arethereforethosethat can easily become aerosols, havelow infective
dose, and that are highly contagious. (Anderson & Bokor, 2012) The consequences of employing bioweapons
can beextensive, inducing fear and disorder that extend beyond mere physical destruction.

The use of biological agents asweapons hasroots morethan 2,000 yearsold, long beforethetime
when scientific understanding of bacteria, toxins, or viruses was established. Such agents have been used
throughout history, especially in World Wars, andinternational security isstill significantly plagued by the
possibility of such applications. Notwithstanding the worldwide prohibition against biological warfare
implemented by the 1975 Biol ogical Weapons Convention (BWC), the advancesin biotechnol ogy have
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generated fearsthat these weaponswill be used in actsof terrorism or within state-sponsored military action.
During thelast century, devel opmentsin advanced biotechnol ogy have allowed thedesi gn and production of
ever moredangerous and potent bioweapons. (Cenciardlli et al., 2013) Thethreat of bioterrorism, asapplied
against civilian populations, has emerged as arising international concern. (Cenciarelli et al., 2013)
(Ramasamyé& Prorok, 2010). This paper exploresthevariousbiological agents used asweaponsand their
respective health effects.

Biological Agents Used in Warfares
1. Anthrax (Bacillusanthracis)

Anthrax isabacteriuminfection caused by Bacillusanthracis, with the capability of being communicated
through inhaation, ingestion, or derma contact, resultingin severerespiratory distress, systemicinfection, or
localized necrosis correspondingly (Inglesbyet al ., 2002). When used as abiol ogic weapon, anthrax spores
are specifically prepared for inhal ation, and the disease ensuing isgrim and often |ethal . The disease often
beginswith symptomsincluding fever, malaise, and respiratory failure and can rapidly progressto septic
shock and desthif not promptly treated. Inhalational anthrax ishighly lethd withamortdity rate approaching
100% unlesstreated immediately. The US anthrax incidentsin 2001 brought home the dangers posed by
intentional anthrax deployment asaform of bioterrorism, with theloss of severd livesand widespread public
fear.

2. Smallpox (Variolavirus)

A highly contagiousvirusthat causesgenerdized pustular eruptions, highfever, and ahigh casefatdity
rate (Henderson et al., 1999). Smallpox, caused by the Variola virus, is one of the deadliest infectious
diseasesin human history. Although small pox was eradicated from the entire worl d through vaccination by
1980, itspotentia useasabiologica weagponisstill of concern. Thedisease manifestsasfever, maaise, and
acharacteridicrashthat becomesscabs. Smdlpox ischaracterized by animportant casefatdity ratio, particularly
among young children andimmunocompromised persons. Inthe case of awegponized vers on caused outbresk,
theimpact will bedisastrous, and more peoplemay dieor get serioudy ill within theunvaccinated populations.
Therefore, asavery contagiousand virulent disease, smallpox isstill considered akey biodefense agent.

3. Botulinum Toxin (Clostridium botulinum toxin)

Botulinum toxinisaneurotoxin that disruptsnervefunction. Thisspecifictoxin, produced by Clogtridium
botulinum, isone of themost potent toxins known to humans. It causes botulism, adisease characterized by
paraysis, potential respiratory failurethat can befatal, and potentialy leadsto death (Arnon et al., 2001).
Even smdl amountsof botulinumtoxin can causedesath, and itseffectsare particul arly dangerous because of
thedifficulty in diagnosing and tresting botulismintheearly stages. Thetoxin can bewesgponizedin aerosol or
food forms, leading to mass casualties. Theuse of botulinum toxinin bioterrorism or biologica warfareisof
great concernduetoitshighlethaity and potential for large-scaleimpact.

4.  Plague (Yersinia pestis)

Plague, caused by the bacterium Yersinia pestis, istransmitted by fleasand can result in severeillness,
including bubonic, septicemic, and pneumonic plague. The pneumonic form of the diseasewould bevery
dangerousin biologica warfare becauseit can easily be spread from person to person by respiratory droplets.
There have been outbreaksthroughout history with significant deaths, such asduring the Black Deathinthe
14th century. Infact, wegponized plaguewould havethe potentia toyield high mortality ratesand overwhelm
heslthcare.

Health Effects of Biological Weapons

Biologica weapons can have wide-ranging effectson human health, bothin the short and long term.
Theimmediate hed th effects depend on thetype of agent used, themethod of exposure, and the hedlth status
of theindividua sexposed.
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1. AcuteHealth Effects

The acute hedlth effects of biologica weapon exposureinclude severerespiratory symptoms, fever,
vomiting, diarrhea, and systemic shock. Acute effects of exposure vary depending on the agent. For example,
inhalationa anthrax causesrespiratory distress, fever, and cyanosis. It hasahigh mortality rateif untreated,
often presenting with flu-like symptomsthat rapidly progressto severerespiratory distress(Mesalsonet al .,
1994). Botulinum toxin exposureresultsin parayss, and plague can cause sudden fever, chills, and swollen
lymph nodes. Smallpox exposure can result in fever, malai se, and acharacteristic rash, with complications
such asencephalitisin severe cases (Henderson et al., 1999).

2. ChronicHealth Effectsor Long-Term Health Effects

Survivorsof biologica wegpon exposuremay experiencel ong-term hedlth effects, indluding neurologica
damage, chronic respiratory issues, and psychologicd trauma. Inthe case of anthrax, survivorsof inhaationd
anthrax may experienceresidua lung damage, whilebotulinumtoxin canresult inlasting neurological deficits.
Additiondly, individud shave Perg stent psychol ogica trauma, including post-traumetic stressdisorder (PTSD),
insurvivorsof biologica attacks (DiGiovanni, 1999).and other menta hedlthissues, particularly inthewake
of alarge-scale attack.

3. Psychosocial and Societal | mpact

The psychosocia impact of biologica wegponsextendsbeyond thedirect health consequences, asthe
fear of contagion, isolation, and death can |ead to widespread panic and societal disruption. The stigma
associated with infectiousdiseases can further exacerbatesocid divisions, leading tolong-term societd trauma.
Historica accounts, such astheanthrax |etter attacksin the United Statesin 2001, highlight significant anxiety
and mistrust within affected communities (Tucker, 2002). Misinformation and stigmaoften exacerbate the
societal burden, disrupting healthcare systemsand economies.

Historical Examples and Epidemiological Insights
The2001Anthrax Attacks

INn2001, powdered anthrax sporeswereddivered viamail toindividual sin the United States, resulting
in 22 infectionsand 5 deaths. Thisevent underscored the ease of dissemination and thechallengesof rapid
diagnosisand treatment (Jernigan et al ., 2002).

Sverdlovsk Anthrax Outbreak (1979)

An accidental release of anthrax sporesfrom aSoviet bioweaponsfacility in Sverdlovsk caused at |east
66 deaths. Thisincident provided critical dataon aerosolized anthrax dispersal and human susceptibility
(Meselson et al., 1994).

Preparednessand Mitigation Strategies

Effective responsesto biol ogica weapon attacksrequire:

Early Detection: Development of rapid diagnostic toolsfor bioagents.

Vaccination Programs: Prophylactic vaccines, such asthosefor anthrax and smallpox, arecrucial.
PublicHealth Infrastructure: Investment in robust surveillance and emergency response systems.

I nter national Cooper ation: Strengthening frameworkslikethe Biological Weapons Convention to
prevent proliferation (Whedliset al., 2002).

Challenges in Diagnosis, Treatment, and Prevention

Biologica wegponsareassociated with many chalengesthat rd ateto diagnosis, trestment, and prevention.
Treating thestuation will largely depend on whether exposureto the biol ogica weapons occursearly enough.
However, most biological agentsoften produce nonspecific symptomsduring theinitia stages. Thismakesit
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difficult to distinguish between anatural outbresk and anintentiona attack:

1.

Diagnosis. Rapid diagnostic testsare essentid for identifying biological agents, but they are often not
readily availableinthefield. Surveillance systemsand diagnostic |aboratories must be equipped to
handle potentid biologica warfare agents.

Treatment: Thetreatment varieswith the agent used. Antibioticsciprofloxacin and doxycyclinewould
beeffectivein managing acutebacterid infectionssuch asanthrax and plagueif administeredimmediatdy
after exposure. For intoxicationswith botulinumtoxin, antitoxinthergpiesareavail able; theseinterventions
arelimited by timing for administration. Although eradicated, smallpox presents no treatment that
universally would work; however, trestment with antivira sand supportive care could reduce symptoms
from occurringif provided promptly.

Prevention: Theprevention of biologicd warfarewould depend uponinternational cooperation and
enhancing biodefense capabilities. If available, vaccination isthebest form of prevention. For example,
smallpox vaccination is considered protective against the virus, and pre-exposure prophylaxiswith
antibioticsmay help combat anthrax. The outbreakswill be controlled through quarantine and mass
vaccination campaigns.

Conclusion

Biol ogical weapons areamong the biggest threatsto human health and can cause severe morbidity,

mortdity, and socid disruption. A look into their mechanisms, effects, and history of useunderscoresthe need
tofortify public health preparedness and international controls. Impactsof biologica warfarereach further
than immediate hed th consequencesto includelong-term physica and psychologicd effectsonindividuas
and communities. Stronginternationa cooperation isneededinthe prevention, diagnosis, and management of
diseases attributed to biological weapons. Unrelenting research and coordination areessentid in diminishing
threatsfrom these wegpons and the protection of public hedth for theworld. Although prohibited worl dwide,
thethreat isongoing, and a ertness needsto be sustained to protect health security globally.
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