REVIEW ARTICLE

A Review of Neurological Manifestation Caused by Biological Warfare Agents and their
Therapeutic Approaches

Arash Alaeddini'*, Mahdi Hosseinzadeh', Salman Mandani?

'Seraj Center, Passive Defense Faculty and Research Center, Imam Hussein Comprehensive University, Tehran, Iran
2Department of Biology, Faculty of Science, Imam Hussein Comprehensive University, Tehran, Iran

Article Info:

Received: 10 Nov 2016 Revised: 12 Dec 2016 Accepted: 17 Jan 2017

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.
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! Weapons of mass destruction
2 Centers for disease control and prevention
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Centers for Disease Control and Prevention Categories of Bioterrorism Agents/Diseases

Category A

Anthrax

Botulism

Plague

Smallpox
Tularemia

WViral hemorrhagic

fevers

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)

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)

Category C

Emerging infectious diseases (e.g., Nipah virue

hantavirus)

Emerging future toxing

OVF) oass GLl Jolss cons oo =Y Jgu

Relative toxicity of selected toxins and agents in mice

Toxin/Agent

Botulinum toxin

Shiga toxin

Tetanus toxin

Diphtheria toxin

Ciguatoxin

Clostridium perfiingens toxins

Ricin
Tetrodotoxin
Saxitoxin
VX
Anatoxin A
Soman (GD)

Sarin (GB)

LD 50 (pg'kg)
0.001

0.002

0.002

0.10

0.40

0.1-0.5

3.0

8.0

10.0 (inhaled 2.0)
15.0

50.0

64.0

100.0

Source

Clostridium botulinum (bacterium)
Shigella dysenteriae (bacterium)
Clostridium terani (bacterium)
Clostridium diphtheria (bacterium)
Fish/marine dinoflagellate

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

2 hrz - 8 days

Moter/sensory
Botulinum toxin Dezcending, symmetric,

bulbar muscles

Seafood neurotoxin  Minutes to hours

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

Cranial nerves
Palzies early and
flaceid paralysis: begins in -~ prominent: -diplopia.
dyzarthria,

No senzory symptoms dysphagia

Severe, rapidly ascending  Bulbar involvement Hypersalivation, diaphoresis. GI distress
paralysis common

Not prominent

Not commonly

{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
lead to mild weakness
Amnthrax Hours to weeks for Long-tract signs,

Not prominent

Autenomic symptoms CNS symptoms

Wivdriasis, dry mouth, constipation NMental status intact

Anmiety: convulsions
possible

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

(YO) 05,5 , &

ol él_bol.a)' PRICCEIVAL S B RNIR VP T
ST o |l el o0 6y 2 iy
e s 09— od—xio uyl_J ° YooV JLAAJ )_..4‘34 9
LS)l—""'-’ ao J}Lu.uc 0)3_;7 fj oA u\_..'ia 0)5_4 YA 4o
l_). (GI)V Uw)b_? Ko su_..u}.' bs_wsa J_.ol.‘>

A_....\L'Ga é)l_o...u u_v‘ JLQ...;‘ ksl_bel) ‘dw‘

@) r’-'-'-"’ s—b e a s Sl slacisie pio
L oo dl llas L ulod 5l g aiiwd ciwgy o o0
4 aS Slasal o3 jelw Wg i o il ods T oy o
P e plaz jd 0imgt aad (0 &) (crmb 9 b
SN 9l o2 ek £5-85 e 4 (mlplo «TY) ol
r—ed QL 5l 5 ol 58 09, Yo (gaee Ll |
Sl 5 (ol slacanez ;5 )ar 5l 69)l5— o l5—
ol g D90 dy gl (B9 Sde a5 oad (5158
8351 (53518 5 SUilger Ly ulad it g la JLi
3 sl sl ailsS s Al (YA) Eal 05 L
L oeled 5150 aSTouts (3155 ol o8 i

(YY) Sl ools &) 5 g dihwsS 305 T slac g8

SH5—2 9 ‘—‘bj)l) docwo d_g)_‘g )\ Gol> J‘ |

ol il jo b cgae & gui lmol, i
2 g0l o JolSs o5y S aS gl s ls Jemb

3 Gastrointestinal

|

509w Jolos
Sty
(A 53,) o3 jobow -

Szl sl y5T ol basgs o5 jol (5o
Sobom ol (s, o8 aSul Ly oo, 5 b Ll
V) asbe oo 00y (St ay Loy 0l z L=
sl S5 5l ol (el 55T gl b (V) 0Sley
9 bol_..u QT ..\_Jj.' sCA_..u‘)‘J ‘) JTO..\_v‘ ‘_ri-')j-lﬂ—“-’ C)l_w NS_)
b pley Sos sl | 0T s (oo 5 Sl 43208
Ao G 50 il 5 L g lam Jsle oyl Sgad 0,050
S ..\_AT)lS )L_......u ‘6)9J QLA)J ra..\_c S yg—e jO W )
s ‘rmlfg 009_3)'5)0 Y d)l_o.u U_’l uB_QS 5)50 (Y\)

o P P N E N N
P50 sy Seis s Ly e Sléss Jy sl
S 3lmlas ol Jlazol an o] Jlaxiwl oy, 4z
olg—e ‘5_?09.!] (YY) Cwlgn o (J.ws)ﬂ) S gel
= A (V) Cesl jomad ol 5 O alio 5 (mlie
Gk 5l ghe o2 jeli (AU (S g 5 S
e S (gl (B 0 (ludl ool slaacl
BB+ e YD » dgaz a8 1,8 5 s0 00l
39l b o 0 YYF) uib o Slsiiwl jo



el Ql.“..uel} Py e)L@‘Z (e 0)99

P a Los o sS

L= 99— aalys e ol L
Tl g el (Heigll Cishe 4y s oeie o3 joliw 45
5 ' (PCR) 5| ,—oils slo iy iSTy Slalllas 5l J—ol>
B e 0 g 0 piiie (35 5T sl
T e
Sy S sl L g s A 3l a0l oo o i |
ool ) 055y Al A i (g, T5alS Bl S
9 mbide (Fad olaS g oogn (oo 8 (Slsi

s oo ot |y Hede ) (8l Lo gl

2.V oo L) orac oo 38 L g s
l_vd)l_o...; TN a_bﬁ)br_uwp})ot_w ‘b)Jd_u

2 jolms S)ls0 ;0 S5l 900 i ay ) Lo
SUIY8) 09 g0 035 (e o3 B+ Sl
lodalb dLox> 5 il Blcsul o5 ol o) Los
Sl cp ald (Y0) Wad coyiiie Las wag ]l
B0 dslllas ;o (YY) s 205 90,0, —ac
LS el Bosie YLl jo Yoo ) s slaaiges
ool o)ly S5 ojly e TAY o o ae slas lrials

(YY)l

p=Me Jolds b podle o oo i |y 09 md
S S PRIV \ L SR F P L AT P N Z RPN PPy S S
A_fb|5.> Yl_) =09 5)_4 ‘Ql_a)o P O yg—o 4O .,\._wl)‘;c

B9 595 jeimwatly (el ACSF) el (55e amlo
S L aS aes o i |y i e 00 el iy
olyod (y g o 528, YL 5 50,8 sla 55 Slass
50, Lal 650 Slas e aline Laadly ol .(V0) el
Simps> LIHSY) oSl o j2 (g9 Solliu]

(V) i adgSie 5

PS5 Olol—d lade Lo Sl o5 (65l S,

7259 S o35 SIS G et i JL st
He= (V) amo oo i 1) ey S L g agaSee

4 Polymerase chain reaction
5 Cerebrospinal fluid
¢ Herpes simplex virus
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