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Anthrax

Anthrac
“The Blackening of Blood”

Attack of the anthrax “virus”

Causative agent
Bacillus anthracis
Gram + bacteria
Endospore forming
Rod shaped
Encapsulated

Bacillus
anthracis
colony

Anthrax spores Bacillus anthracis
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Bacillus
anthracis
endospore

Sporulation

Spores

Dipicolinc acid
Low water
Low metabolism

Spores

Spore formation and germination Capsule

Poly-D-glutamic acid
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Bacteria in Blood
1863 & 1868 - C. J. Davaine
Saw rod shape organisms in the blood of

diseased animals, but not healthy ones
Transmitted the disease by inoculating healthy

animals with the blood of the diseased animals

1876 - Robert Koch
First to isolate and

identify B. anthracis as
the cause of anthrax
German Doctor
Country practice
Worked in his home
Transmitted the

disease through 20
mice

Koch’s Postulates

Postulates
were
originally
outline by
Jakob Henle
in 1940

Louis Pasteur

Louis Pasteur’s original picture of Bacillus anthracis Tissue stain
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Host of B. anthracis (herbivores)
Domestic cattle, sheep, goats
Wild animals -- bison, antelope, zebra
Normally found in soil
Survives for decades >60 years

Highly endemic countries
Iran
Sudan
Iraq
Turkey
Most African countries
Pakistan

Anthrax quaranines in ND Forms of Anthrax
Cutaneous anthrax
90 - 95% of all cases
20% lethal

Gastrointestinal anthrax
5% of all cases
100% lethal

Inhalation anthrax (Wool-sorters’ disease)
5% of all cases
100% lethality within 3 days

Cutaneous anthrax
Break in the skin
2-3 day incubation
extensive edema
secondary cellulitis
meningitis

pimples
vesicles
ulcerates
dries
blackens
no pain or pus

Acid fast and staining
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Eschar

Gastrointestinal anthrax
Cutaneous anthrax on the intestinal

mucosa
Eating infected meat
Mild gastroenteritis
Vomiting
Fever
Abdominal pain
Bloody diarrhea

Gastrointestinal anthrax

IV Drug users Inhalation anthrax
Spore engulfed by macrophages
Germinate in the lymphatic system
fatal septicemia
Mild
Fatigue
Malaise
Slight fever

Cyanosis, disorientation, shock, coma, then
death
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Beginnings of inhalation anthrax Inhalation anthrax (near death)

Virulence factors
Virulence is related to two plasmids
Plasmid 1 -- pX01 three genes - anthrax toxin

Protective antigen (PA)
Transports LF and EF into the cell

Lethal factor (LF)
Protease - cleaves the MAPK kinase, kills macrophages -

leads to shock
Edema factor (EF)

Calmodulin-dependant adenlylate cyclase - edema -
imparment of neutrophils

Plasmid 2 --pX02
capA, capB, capC genes
Code for capsule
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Anthrax toxin Preventing anthrax?

Decoy receptors?  

Vaccines
First vaccine in the 1930s
Livestock

Attenuated bacteria
Pasteur first to attenuate the organism

Human
Cell culture extracts that contain the PA protein

New? -- DNA vaccine with the PA and LF
genes on a plasmid

Vaccine side effects

Gruinard Island
In 1941

60 sheep

1971 - still anthrax spores
Spread by earthworms

1981 - notes led government
officials to 10 lbs of soil
1986 - the island was
decontaminated
1987 - sheep were on the
island again

Biological warfare
Iraq, Russia, North Korea, and others
1979 - Former Soviet Union accidentally

released spores
79 cases of anthrax with 68 deaths

1990 -- Cult Aum Shinrikyo - 9 attempts of
biological attacks
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Treatment
Ciprofloxin
Penicillin
Gentamicin
Erythromycin
Chloramphenicol
doxycycline

Anthrax letter


