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 The name comes from “anthrax”,  the Greek word 

for coal, because of the black skin lesions

developed by victims with a cutaneous anthrax 

infection.



 Robert Koch, a 

German physician and 

scientist, first 

identified the 

bacterium that caused 

the anthrax disease in 

1876.

 His pioneering work in 

the late 19th century 

was one of the first 

demonstrations that 

diseases could be 

caused by microbes. 



 His experiments not only helped create an 

understanding of anthrax, but also helped elucidate 

the role of microbes in causing illness. Koch went on to 

study the mechanisms of other diseases and won the 

1905 Nobel Prize in Physiology or Medicine for his 

discovery of the bacterium causing tuberculosis.



BACTERIA

 Bacillus anthracis is a rod-

shaped, Gram-positive, 

aerobic bacterium about 1 by 

9 μm (micrometres) in size. It 

was shown to cause disease by 

Robert Koch when he took a 

blood sample from an infected 

cow, isolated the bacteria and 

put them into a mouse. The 

bacterium normally rests in 

endospore form in the soil, 

and can survive for decades in 

this state.



 Once ingested or placed in an open wound, the 
bacterium begins multiplying inside the animal or 
human and typically kills the host within a few days 
or weeks. The endospores germinate at the site of 
entry into the tissues and then spread by the 
circulation to the lymphatics, where the bacteria 
multiply.



 The infection of herbivores 

(and occasionally humans) 

by the inhalational route 

normally proceeds as follows: 

Once the spores are inhaled, 

they are transported 

through the air passages 

into the tiny air particle sacs 

(alveoli) in the lungs. The 

spores are then picked up by 

scavenger cells 

(macrophages) in the lungs 

and are transported through 

small vessels (lymphatics) to 

the lymph nodes in the 

central chest cavity 

(mediastinum). 



 Once in the lymph nodes, the spores germinate into 

active bacilli that multiply and eventually burst the 

macrophages, releasing many more bacilli into the 

bloodstream to be transferred to the entire body. Once 

in the blood stream, these bacilli release three proteins 

named lethal factor, edema factor, and protective 

antigen. The three are not toxic by themselves, but the 

combination is incredibly lethal to humans. 



 Anthrax can enter the 

human body through the 

intestines (ingestion), lungs

(inhalation), or skin

(cutaneous) and causes 

distinct clinical symptoms 

based on its site of entry. 

However, anthrax does not 

usually spread from an 

infected human to a 

noninfected human. But, if 

the disease is fatal to the 

person's body, its mass of 

anthrax bacilli becomes a 

potential source of infection 

to others and special 

precautions should be used 

to prevent further 

contamination.



PULMONARY

 Respiratory 
infection in humans 
initially presents 
with cold or flu-like 
symptoms for 
several days, 
followed by 
pneumonia and 
severe (and often 
fatal) respiratory 
collapse. Historical 
mortality was 92%, 
but, when treated 
early (seen in the 
2001 anthrax 
attacks), observed 
mortality was 45%.



 A lethal infection is reported to result from inhalation 

of about 10,000–20,000 spores, though this dose 

varies among host species. As with all diseases, a 

wide variation in susceptibility is presumed, with 

evidence indicating some people may die from much 

lower exposures.



GASTROINTESTINAL

 Gastrointestinal infection in 
humans is most often caused 
by consuming anthrax-
infected meat and is 
characterized by serious GI 
difficulty, vomiting of blood, 
severe diarrhea, acute 
inflammation of the 
intestinal tract, and loss of 
appetite. Lesions have been 
found in the intestines and 
in the mouth and throat. 

 GI infections can be treated, 
but usually result in fatality 
rates of 25% to 60%



CUTANEOUS

 Cutaneous anthrax is the 
cutaneous (on the skin) 
manifestation of anthrax 
infection in humans. It presents 
as a boil-like skin lesion that 
eventually forms an ulcer with 
a black center (eschar). The 
black eschar often shows up as 
a large, painless necrotic ulcer 
at the site of infection. 

 In general, cutaneous infections 
form within the site of spore 
penetration between two and 
five days after exposure. Unlike 
bruises or most other lesions, 
cutaneous anthrax infections 
normally do not cause pain.





DIAGNOSIS

 Various techniques are used for the direct identification of B. 

anthracis in clinical material. Firstly, specimens may be Gram 

stained. Bacillus spp. are quite large in size (3 to 4 μm long), 

they grow in long chains, and they stain Gram-positive. To 

confirm the organism is B. anthracis, rapid diagnostic 

techniques such as polymerase chain reaction-based assays 

and immunofluorescence microscopy may be used.



PREVENTION

 Antibiotics

 Antibiotics can prevent 

anthrax from 

developing in people 

who have been exposed 

but have not developed 

symptoms. 

Ciprofloxacin and 

doxycycline are two of 

the antibiotics that 

could be used to 

prevent anthrax.



 Vaccine

 While there is a vaccine 
licensed to prevent anthrax, 
it is not typically available 
for the general public. 
Anthrax Vaccine Adsorbed 
(AVA) protects against 
cutaneous and inhalation 
anthrax, according to 
limited but well researched 
evidence. The vaccine is 
approved by the Food and 
Drug Administration (FDA) 
for at-risk adults before 
exposure to anthrax. The 
vaccine does not contain 
any anthrax bacteria 
andcannot give people 
anthrax.



TREATMENT

 Antibiotics

 All types of anthrax 

infection can be 

treated with 

antibiotics, including 

intravenous antibiotics 

(medicine given 

through the vein). If 

someone has 

symptoms of anthrax, 

it’s important to get 

medical care as quickly 

as possible to have the 

best chances of a full 

recovery. 



 Antitoxin

 When anthrax spores get 
inside the body, they can be 
“activated.” When they 
become active, anthrax 
bacteria can multiply, spread 
out in the body, and produce 
toxins. Anthrax toxins in the 
body cause severe illness.

 After anthrax toxins have 
been released in the body, one 
possible treatment is 
antitoxin. Antitoxins target 
anthrax toxins in the body. 
Doctors must use antitoxin 
together with other treatment 
options. 

 Currently, there are a few 
types of antitoxins that can be 
used for treating anthrax.



BIOLOGICAL WARFARE

 Anthrax spores can and have been used as a 

biological warfare weapon. Its first modern incidence 

occurred when Scandinavian rebels, supplied by the 

German General Staff, used anthrax with unknown 

results against the Imperial Russian Army in Finland 

in 1916.





 Anthrax is a serious infectious disease caused by 

gram-positive, rod-shaped bacteria known as 

Bacillus anthracis. Anthrax can be found 

naturally in soil and commonly affects domestic 

and wild animals around the world. Although it 

is rare, people can get sick with anthrax if they 

come in contact with infected animals or 

contaminated animal products.

 Contact with anthrax can cause severe illness in 

both humans and animals. Anthrax is not 

contagious, which means you can’t catch it like 

the cold or flu.


