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ABaCillUS anthracis ‘. . 

Disease known for 
thousands of years. 
Organism first described 
in. mid- 1800s 
Used as proof of Henle’s 
postulates by Koch. 
First vaccines developed 
by Greenfield and 
Toussaint; public 
demonstration by Pasteur 
in 1881. 
Livestock and human 
vaccines. 



Bacillus anthracis 
Aerobic, sporeforming, 
Gram-positive capsulated 
rod 
It survives by killing. 
The spore has a capacity 
to survive in the 
environment foe decades. 
It is a junior relative of B. 
cereudthuringensis. 
Pathogenicity depends on 
two plasmids, pXO1 & 
pXo2. 
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B. anthacis 
* Using multiple locus 

variqble tandem 
repeat analysis we 
have identified some 
89 strains with more 
awaiting definition. 

l The ‘B’ strains are 
essentially limited to 
southern Africa. 

0 The ‘A’ strains are 
found worldwide. 



Toxin production 
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Protective antigen (PA) binds to 
host cell receptor 
Furin cleaves and re1ease.s PA,, 
PA,, forms a heptamer 
The toxin enzymes bind to PA,, 
Receptor-mediated endocytosis 
Endosome acidification leads to 
membrane insertion of PA,, 
Translocation of toxic enzymes 
into the cytosol; LF, lethal 
factor; OF, qedema factor 

. 

Nature (l-997) 385:833-838 









Cutaneous anth .rax. * 

l This is a 
pathognomic 
skin lesion . . o 
with a raised 
Vesiculated edge, 
inflamed, and 

I with a black 
base to the ulcer, 
e.g., charbon, 
’ Siberian ulcer’. 



Cutaneous- anthrax 
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This postman 
had borrowed 
his son’s 
woolen scarf; 
the son worked ’ 
in a bone meal 
plant. 
Without prompt 
treatment, it 
carries a 10% 
case fatality 
rate. 
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Cutaneous anthrax 

l Cutaneous lesions 
follow occupational 
exposure. 

l ’ Usually seen in men 
after butchering an 
affected cow; or from 
handling hides, 
especially. sun-dried 
hides; or from carrying 
contaminated building 
insulation. 

l Also following insect 
bites. 
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Anthrax .status, 1998’ 

q ‘Not reported q , indemic 
Hyperendemic 

q possibly free 
Free (=‘> 8 years - 
without cases) 



420 to >&OO became ill, 75 di 
(at least, probably - 90) 
*Soviet officials initially 
reported that outbreak was d 
to ‘contaminated meat 
+Autopsy findings of 
hemorrhagic mediastinitis 
*Infection later linked to an 
aerosol leak from a nearby 
biologic weapons facility 
operated by the Soviet army 
+Lines of equal dosage based 
northerly wind pattern 
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Meselson et al, Science, 1994 

Svgdlovsk incident (1979) 



Sverdlovsk: Anthrax case onsets 

5- 

Known case onsets iii% Est. case onsets 



J 

Sverdbvsk: Anthrax deaths 
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Sverdlovsk: Case onsets & Deaths 
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SverdZovsk: Residence distances (m) from source 
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Sverdlovsk: Work place distances (m) from source 
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Sverdlovsk: All distances (m) from source 
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