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Morphology & Identification 

Typical Organisms 

The typical cells, have square ends and are arranged in long chains; spores 

are located in the center of the nonmotile bacilli. 

 

Culture 

Colonies of B anthracis are round and have a "cut glass" appearance in 

transmitted light. Hemolysis is uncommon with B anthracis but common 

with the saprophytic bacilli. Gelatin is liquefied, and growth in gelatin stabs 

resembles an inverted fir tree. 

Growth Characteristics 

The saprophytic bacilli utilize simple sources of nitrogen and carbon for 

energy and growth. The spores are resistant to environmental changes, 

withstand dry heat and certain chemical disinfectants for moderate periods, 

and persist for years in dry earth. Animal products contaminated with 

anthrax spores (eg, hides, bristles, hair, wool, bone) can be sterilized by 

autoclaving. 

Bacillus anthracis 

Pathogenesis 
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Anthrax is primarily a disease of goats, sheep, cattle; other animals (eg, rats) 

are relatively resistant to the infection. Humans become infected incidentally 

by contact with infected animals or their products. In animals, the portal of 

entry is the mouth and the gastrointestinal tract. Spores from contaminated 

soil find easy access when ingested with spiny or irritating vegetation. In 

humans, the infection is usually acquired by the entry of spores through 

injured skin (cutaneous anthrax) or rarely the mucous membranes 

(gastrointestinal anthrax), or by inhalation of spores into the lung (inhalation 

anthrax). 

The spores germinate in the tissue at the site of entry, and growth of the 

vegetative organisms results in formation of a gelatinous edema and 

congestion. Bacilli spread via lymphatics to the bloodstream, and they 

multiply freely in the blood and tissues shortly before and after the animal's 

death. 

B anthracis that does not produce a capsule is not virulent and does not 

induce anthrax in test animals. The poly-D-glutamic acid capsule is 

antiphagocytic.  

Clinical Findings 

In humans, approximately 95% of cases are cutaneous anthrax and 5% are 

inhalation. Gastrointestinal anthrax is very rare.  

The incubation period in inhalation anthrax may be as long as 6 weeks. The 

early clinical manifestations are associated with marked hemorrhagic 

necrosis and edema . 

Animals acquire anthrax through ingestion of spores and spread of the 

organisms from the intestinal tract. This is rare in humans, and 

gastrointestinal anthrax is extremely uncommon. Abdominal pain, vomiting, 

and bloody diarrhea are clinical signs. 

Diagnostic Laboratory Tests 

Specimens to be examined are fluid or pus from a local lesion, blood, and 

sputum. Stained smears from the local lesion or of blood from dead animals 

often show chains of large gram-positive rods. Anthrax can be identified in 

dried smears by immunofluorescence staining techniques. 
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When grown on blood agar plates, the organisms produce nonhemolytic gray 

to white colonies with a rough texture and a ground-glass appearance. 

Comma-shaped outgrowths (Medusa head) may project from the colony. 

Gram stain shows large gram-positive rods. Carbohydrate fermentation is 

not useful. In semisolid medium, anthrax bacilli are always nonmotile, 

whereas related nonpathogenic organisms (eg, B cereus) An enzyme-linked 

immunoassay (ELISA) has been developed to measure antibodies against 

edema and lethal toxins, but the test has not been extensively studied. A 

positive result is a fourfold change or a single titer of greater than 1:32. 

 

Treatment 

Many antibiotics are effective against anthrax in humans, but treatment must 

be started early. Ciprofloxacin is recommended for treatment; penicillin G, 

along with gentamicin or streptomycin, has previously been used to treat 

anthrax. 

In the setting of potential exposure to B anthracis as an agent of biologic 

warfare, prophylaxis with ciprofloxacin or doxycycline should be continued 

for 4 weeks while three doses of vaccine are being given, or for 8 weeks if 

no vaccine is administered. 

Some other gram-positive bacilli, such as B cereus, are resistant to penicillin 

by virtue of -lactamase production. Doxycycline, erythromycin, or 

ciprofloxacin may be effective alternatives to penicillin. 

 

 


