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ABSTRACT

Introduction: Deliberate bio-terrorism is deliberated use of bacteria, viruses, toxins or
other biological agents (in the form of natural or modified forms) that causes destruction
or damage to human, animal, vegetable, natural resources and environmental, industrial
or agricultural infrastructure. A wide range of factors can potentially be used as weapons,
however, only some of those substances are used as weapon. Various neurological symptoms
could be caused by exposure to different biological warfare. Early detection of biological
contamination reduces their destructive effects. Early access to appropriate treatment is
essential for prevention of damages to the nervous system. Training of medical staffs on the
management of neurological symptoms of victims exposed to biological warfare is a crucial
for favorable prognosis. Conclusion: Improving our knowledge of clinical syndromes and

diseases caused by bio-terrorism is helpful to differentiate from other neurological disorders.

Key words:

i 1. Bioterrorism
i 2.Nerve Agents
i 3. Warfare
4. Weapons

*Corresponding Author: Arash Alaeddini
E-mail: arash553-s@yahoo.com

]


http://shefayekhatam.ir/article-1-1399-fa.html
http://dx.doi.org/10.18869/acadpub.shefa.5.3.83

[ DOI: 10.18869/acadpub.shefa.5.3.83 ]

Downloaded from shefayekhatam.ir at 14:26 +0330 on Tuesday September 26th 2017

ol Giloys o yg; g (29,50 So Jolge 31 (il omas Ol 5 5590

YQS”»LD OLOJM “o.)]} > 6"\'@‘0 6%‘53&’.93“3& w)T

Sl 5 €E) i plol ol oKl ¢ Jole é bl 0uSinghy 5 0aSCtils el s 35,0"

()')‘l‘ ‘ul).@‘; ‘(&) > PLA‘ énl> oKl ‘fs.l.c uSlisle “SML.MW“{) oj)fv

i wledb!

C“./. WAF s s o)L oty 0390

VWA (63 YA 1 pdy gyl VYA LT Ve bl yo g ,b

@) sy Jolse plo b pgons o ns dos iSL I ailaesio solitul (g0 o )5 o :A02ID
b P w0lS e bl o Gz b (6090l e ge aS ol (00 C)Lé‘ JEIL e S
4 wilgioe Jolge 5l glod S b 005 00 (55,505 b (Gaio glacalu ) (lame s
D98 oo oolaul Z M lgicds Slge ol 51 S LS ol b gl eolaul Z M lgicdy 0gally jobo
el ogzg 4 Sglite (Sl oSz L 28,5 IR e 5o daly 4 Wil oo hlide grae e
Pooley 4 plSie 295 (gusiwd aad e (Al 1, lap] e DAY () (Fogll pliin 095 pasis
P Cunse o Sy QLSS (g0l sl (55908 (grae pls & ol | 6T 5> ez cenlie
Pl 550 wsllae STk Saz S 18 (Soiglsn iz (oo ;045 GLiLE s oo
PG pshateds e ys e 3 (AU slacslan 5 (Il slop i I Lo ST o5y 16 AISRUL
: RUNW IRW-PRPITSRGR ) LS B

oy uuls |

(o2 )9 35 9o a
smas Jolge Y

C)Lo\c

ETRV| P R PLOWP RN Ct A
arash353-s@yahoo.com : sSuig ySII o yo!

[


http://shefayekhatam.ir/article-1-1399-fa.html
http://dx.doi.org/10.18869/acadpub.shefa.5.3.83

WP Ll g 0)locls quxiy 0,90

[ DOI: 10.18869/acadpub.shefa.5.3.83 ]

Downloaded from shefayekhatam.ir at 14:26 +0330 on Tuesday September 26th 2017

ol e )—*-’L‘ e 9 S e 0 oSyl 0y g

el aifs |, et ity A g, S e o
g a bl lamgng oy ¥55 el ool
Ol )5 ,=51.00) ﬁj—w‘ Po—dsig pmw 9 S3ly500
5 s Lol LT 5 ol 45 4 iysk ol
ool wl ey 5 5 Jawgi algi o ol Jloiml ay
Ol 00lS addy Jolse olas>  S1LOVY) wed
S oo 5o 6 )lew sl b (Solw 4 e 95
85, J—olge (V) diwjy 095 Slaal ay o ulgi oo 3
g0 mrely ye 5 Sy 9 S Bl 290 B
S sl lon 4 b ye slagyigly C 6o, Jslge
ool Jalse s Coias (V=) Joc) At

sl 00y ob)j—l Y de_‘> o A_M.ul.a.n 6‘)—’

s olgior (—Silom slagdl
Gold eae SISl g (v (s Sl
clacl g 150 paastno ol o Sobl ol ogd
Lyl el oy clmcadlyo iy Solel 830l asy
A (0) Cl e (Sgie slagsilon 5 )l -l
aeis 5o g il slap o el o Lol
4S5 b OBl o 5 S 5 (50 5o
A)lg—e (1F) aBlon Bl oo 3L Jo—one jobo 4y
380 slacawl Jolds Sz Ll B 0 (e pinns
(eras Sl dens § (KBS Dl i 5 (S
(bl Lo hshe miti ol il s s
ol o 5l Gy Slglail ame Lo Sbsys0
LI (V) ail oo 6,8, Ol 5 50 SeeuS gn
Sy—as slaglen iyl Ol allss 5l ol (S, edle
>y S STy (ol oMo a5g 5 ool el
JLss 4 ras (il ()l 0ad gu il Jalse
OgaibizaSTy 5| Gy cedli il Jlte plgeas il
ol (g gueolivensSTy 5l s (b cmae Ol s g 4Lyl
OA) =)

Lo aalie )0 (—Suiglom Doz o (S 5 bay
o Joled 50 rae Lo lon (alond sl
3l o— S OSew Jl> Q_g.‘ L .(V2) as,ls Q..\_.ih)lim
S S Lo ¢ (a8 53999 535 wpg il 5igy o L aglgo

BB E) @y S s i emae Jalse

oolii ol 8,50 o wly o a5 Lelse 5 (5 lun
Wl Lo ez oras Ol ol ST, 3
ol po—dgin e Gl il (oS SlmoaiS e
&) eras Jslos lyeds oo S el pe 5 (V0) o2

(Y Jgoz) o2 oo

‘5‘0,))“ ? - [a —

' Weapons of mass destruction
2 Centers for disease control and prevention

[

doddo

b Oy ailgs o0 09l jo b 4y a5 (s3ly—s
35— —et9y J—slse Lo 5 (WMD) (o noz oS
R e S R
.)‘9_9 Q_.ﬂ )‘ §—as bolawl (V) ik S 9 Sl
5 DUl L g ol jo S b s)lem bl 1=
(V) aasS ot yg o | (saeme Sy Slocl Ly
egee Sdlage BLad I (G 9 5= (G OMe>
3ol dlaws iadas &ygo o 0 e Hl
I8 8 Em oSl (Slej 890 S e L3
Sl i (59— 3l JlS 4 S 0SS e
OIS Lo oy (V) 0SS 0 Jomsi sy g
98 amlie g Lagyls g oad azlge (glos pns  Sowd
d=¥o S0 51 (F) 090 aalgss 85 ol Jloial ay
Sl Sl Gl (S 95 A 42
Lol 5L sl (bl Gltigen oages
S =28 9 S SLBG bo (b £985 5 (Saie
s ol 3 engos Ciligy Lol iy col

B) el )=l cilas g pilsd dnwgi o b))

cwlio loyo gg -0 il ailw ) J8las 4y o ga S
ol 5l il oo e JU ol L oyl sl i
a5 5 oLl Lt glas o ol pallis Ly s, 4y
6‘:\_...45} L g Jomorn jmf (g g8 Jol 0)lo ales>
S il Ji o ey U son s V) (6 )lams S
2S5 6)ben Joere 8 £985 il B1A) (55

ol Ol g

il Slyo Lo (So5elsm Jslye 5l (slos S ol
Ml)‘sé JTOQ_A‘ J—OLC RO oolar ! e
S oS la (e (g w0 slac L
alali 5 o o ol Ul « B e 4y g 00lw
Loyl )0 pglie o, das 0 j50 Crax o Yo Cos o
IR SURVIE SATY LSJG.ANM) Jolge g lo e ,ss
J—lge 3l oS s Slass a Ul (B Q) wab e sl |
e (00 Ui oy 555ty 5 U5 550
A\ '\_'SGA 6“4.%.'@ o Y - ‘) 05_5JL3 (ot 59 5 G

‘_Jl_c.'bl 6)[_».\.»." Lr;l.:ly 5C)i_~4 u‘s_».ci: ool __wl 6‘)_>



http://shefayekhatam.ir/article-1-1399-fa.html
http://dx.doi.org/10.18869/acadpub.shefa.5.3.83

[ DOI: 10.18869/acadpub.shefa.5.3.83 ]

Downloaded from shefayekhatam.ir at 14:26 +0330 on Tuesday September 26th 2017

\atd QLZ.AeU g e)LQAZ (e 0)9

V) () 958 Jelse (gataians =) Jgu

Centers for Disease Control and Prevention Categories of Bioterrorism Agents/Diseases

Category A

Anthrax

Botulism

Plague

Smallpox
Tularemia

WViral hemorrhagic

Category B

Brucellosis (Brucella species)

Epsilon toxin of Clostridium perfringens
Food safety threats (e.g., Salmonella

species)
Glanders (Burkholderia maller)
Melioidosis (Burkholderia pseudomaliei)

Psittacosis (Chlamydia psittaci)

Category C

Emerging infectious diseases (e.g., Nipah virue

hantavirus)

Emerging future toxing

fevers

Q fever (Coxiella burnetii)

Ricin toxin from Ricinus communis

Staphvlococcal enterotoxin B

Typhus fever (Rickettsia prowazekii)

Wiral encephalitides (alphaviruses)

Water safety threats (e.g.. vibrio cholerae)

OF) ot Sl Jalse (oo coin =Y Jgu
Relative toxicity of selected toxins and agents in mice

Toxin/Agent LD S0 (pg'ke) Source
Botulinum toxin 0.001 Clostridium botulinum (bacterium)
Shiga toxin 0.002 Shigella dysenteriae (bacterium)
Tetanus toxin 0.002 Clostridium terani (bacterium)
Diphtheria toxin 0.10 Clostridium diphtheria (bacterium)
Ciguatoxin 0.40 Fish/marine dinoflagellate

Clostridium perfiingens toxins 0.1-0.5

Ricin
Tetrodotoxin
Saxitoxin
VX
Anatoxin A
Soman (GD)

Sarin (GB)

3.0

8.0

10.0 (inhaled 2.0)
15.0

50.0

64.0

100.0

C. perfringens (bacterium)
Castor bean (plant)

Puffer fish

Marine dinoflagellate
Chemical agent
Blue-green alga

Chemical agent

Chemical agent
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Clinical Features

Agent Symptom onset after exposure Moter/sensory
Botulinum toxin 2 hrz - 8 days Dezcending, symmetric,
flaceid paralysis: begins in
bulbar muscles

No sensory symptoms
Seafood newrotoxin  Minutes to hours Severe, rapidly ascending
paralysis

Cranial nerves Autenomic symptoms CNS symptoms

Palzies early and Wivdriasis, dry mouth, constipation NMental status intact
prominent: diplopia,

dyzarthria,

dyzphagia

Bulbar mvolvement Hypersalivation, diaphoresis, GI distress Anmiety: convulsions

common possible

Paresthezias prominent,
start periorally and spread
to limbs

Nerve agents Seconds to minutes Dose dependent from.

systemic pubmonary hyperreflexia, myoclonus,

manifestation; neurclogical rigidity

manifestation as second stage

Not prominent

{Organophosphates, skeletal muscle weakness

GA, GB, GD, GF, with fasciculations to

vIX) paralysis

Antichelinergic Minutes to hours none none

poisoning

(Atropine)

Cryanides Minutes Ehabdomyolysiz —may Not commonly
lead to mild weakness

Amnthrax Hours to weeks for Long-tract signs,

Not prominent

Exocrine secretions early and prominent: Dose-dependent:

SLUDGE: zzlivation, lacrimation, urination, irritability, headache,
defecation. GI hypermotility, emesis; miosis, convulsions, coma

rhinorrhea

Cutansous vasodilation, anhidrosis, hvperthermia, Anxiety, agitation,

nonreactive mydriasis, urinary retention, confusion, delirium,

tachweardia hallucinations, seizure,
coma

Mucosal irritation, GI upset, arrhythmias, skoin Headache, dizziness,

flushing, pupillary light reflex delaved drewsiness, seizures,

coma

Fever, nausea, vomiting Headache. confusion,
zelzures, stupor, coma;

hemorrthagic meningitis
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