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The Shigellae 

The natural habitat of shigellae is limited to the intestinal tracts of humans and 

other primates, where they produce bacillary dysentery. 

Morphology & Identification 

Typical Organisms 

Shigellae are slender gram-negative rods; coccobacillary forms occur in young 

cultures. 

Culture 

Shigellae are facultative anaerobes but grow best aerobically. Convex, circular, 

transparent colonies with intact edges reach a diameter of about 2 mm in 24 hours. 

Growth Characteristics 

All shigellae ferment glucose. With the exception of Shigella sonnei, they do not 

ferment lactose. The inability to ferment lactose distinguishes shigellae on 

differential media. Shigellae form acid from carbohydrates but rarely produce gas.  

Clinical Findings 

After a short incubation period (1–2 days), there is a sudden onset of abdominal 

pain, fever, and watery diarrhea. The diarrhea has been attributed to an exotoxin 

acting in the small intestine (see above). A day or so later, as the infection involves 

the ileum and colon, the number of stools increases; they are less liquid but often 

contain mucus and blood. Each bowel movement is accompanied by straining and 

tenesmus (rectal spasms), with resulting lower abdominal pain. In more than half 

of adult cases, fever and diarrhea subside spontaneously in 2–5 days. However, in 

children and the elderly, loss of water and electrolytes may lead to dehydration, 

acidosis, and even death. The illness due to S dysenteriae may be particularly 

severe. 

On recovery, most persons shed dysentery bacilli for only a short period, but a few 

remain chronic intestinal carriers and may have recurrent bouts of the disease. 



Upon recovery from the infection, most persons develop circulating antibodies to 

shigellae, but these do not protect against reinfection. 

Specimens 

Specimens include fresh stool, mucus flecks, and rectal swabs for culture. Large 

numbers of fecal leukocytes and some red blood cells often are seen 

microscopically. Serum specimens, if desired, must be taken 10 days apart to 

demonstrate a rise in titer of agglutinating antibodies. 

Culture 

The materials are streaked on differential media (eg, MacConkey or EMB agar) 

and on selective media (Hektoen enteric agar or Salmonella-Shigella agar), which 

suppress other Enterobacteriaceae and gram-positive organisms. Colorless 

(lactose-negative) colonies are inoculated into triple sugar iron agar. Organisms 

that fail to produce H2S, that produce acid but not gas in the butt and an alkaline 

slant in triple sugar iron agar medium, and that are nonmotile should be subjected 

to slide agglutination by specific Shigella antisera. 

Immunity 

Infection is followed by a type-specific antibody response. Injection of killed 

shigellae stimulates production of antibodies in serum but fails to protect humans 

against infection. IgA antibodies in the gut may be important in limiting 

reinfection; these may be stimulated by live attenuated strains given orally as 

experimental vaccines. Serum antibodies to somatic Shigella antigens are IgM. 

Treatment 

Ciprofloxacin, ampicillin, doxycycline, and trimethoprim-sulfamethoxazole are 

most commonly inhibitory for Shigella isolates and can suppress acute clinical 

attacks of dysentery and shorten the duration of symptoms. They may fail to 

eradicate the organisms from the intestinal tract. Multiple drug resistance can be 

transmitted by plasmids, and resistant infections are widespread. Many cases are 

self-limited. Opioids should be avoided in Shigella dysentery. 

The Salmonella-Arizona Group 



Salmonellae are often pathogenic for humans or animals when acquired by the oral 

route. They are transmitted from animals and animal products to humans, where 

they cause enteritis, systemic infection, and enteric fever. 

Morphology & Identification 

Salmonellae vary in length. Most isolates are motile with peritrichous flagella. 

Salmonellae grow readily on simple media, but they almost never ferment lactose 

or sucrose. They form acid and sometimes gas from glucose and mannose. They 

usually produce H2S. They survive freezing in water for long periods. Salmonellae 

are resistant to certain chemicals (eg, brilliant green, sodium tetrathionate, sodium 

deoxycholate) that inhibit other enteric bacteria; such compounds are therefore 

useful for inclusion in media to isolate salmonellae from feces. 

Diagnostic Laboratory Tests 

Specimens 

Blood for culture must be taken repeatedly. In enteric fevers and septicemias, 

blood cultures are often positive in the first week of the disease. Bone marrow 

cultures may be useful. Urine cultures may be positive after the second week. 

Stool specimens also must be taken repeatedly. In enteric fevers, the stools yield 

positive results from the second or third week on; in enterocolitis, during the first 

week. 

A positive culture of duodenal drainage establishes the presence of salmonellae in 

the biliary tract in carriers. 

Bacteriologic Methods for Isolation of Salmonellae 

1. Differential medium cultures—EMB, MacConkey, or deoxycholate medium 

permits rapid detection of lactose nonfermenters (not only salmonellae and 

shigellae but also Proteus, Serratia, Pseudomonas, etc). Gram-positive organisms 

are somewhat inhibited. Bismuth sulfite medium permits rapid detection of 

salmonellae which form black colonies because of H2S production. Many 

salmonellae produce H2S. 

2. Selective medium cultures—The specimen is plated on salmonella-shigella 

(SS) agar, Hektoen enteric agar, XLD, or deoxycholate-citrate agar, which favor 

growth of salmonellae and shigellae over other Enterobacteriaceae. 



3. Enrichment cultures—The specimen (usually stool) also is put into selenite F 

or tetrathionate broth, both of which inhibit replication of normal intestinal bacteria 

and permit multiplication of salmonellae. After incubation for 1–2 days, this is 

plated on differential and selective media. 

4. Final identification—Suspect colonies from solid media are identified by 

biochemical reaction patterns (Table 15–1) and slide agglutination tests with 

specific sera. 

Serologic Methods 

Serologic techniques are used to identify unknown cultures with known sera (see 

below) and may also be used to determine antibody titers in patients with unknown 

illness, although the latter is not very useful in diagnosis of Salmonella infections. 

1. Agglutination test—In this test, known sera and unknown culture are mixed on 

a slide. Clumping, when it occurs, can be observed within a few minutes. This test 

is particularly useful for rapid preliminary identification of cultures. There are 

commercial kits available to agglutinate and serogroup salmonellae by their O 

antigens: A, B, C1, C2, D, and E. 

2. Tube dilution agglutination test (Widal test)—Serum agglutinins rise sharply 

during the second and third weeks of Salmonella Typhi infection. The Widal test to 

detect these antibodies against the O and H antigens has been in use for decades. 

At least two serum specimens, obtained at intervals of 7–10 days, are needed to 

prove a rise in antibody titer. Serial dilutions of unknown sera are tested against 

antigens from representative salmonellae. False-positive and false-negative results 

occur. The interpretive criteria when single serum specimens are tested vary, but a 

titer against the O antigen of >1:320 and against the H antigen of >1:640 is 

considered positive. High titer of antibody to the Vi antigen occurs in some 

carriers. Alternatives to the Widal test include rapid colorimetric and enzyme 

immunoassay methods. There are conflicting reports in the literature regarding 

superiority of these methods to the Widal test. Results of serologic tests for 

Salmonella infection cannot be relied upon to establish a definitive diagnosis of 

typhoid fever and are most often used in resource poor areas of the world where 

blood cultures are not readily available. 

Treatment 

While enteric fevers and bacteremias with focal lesions require antimicrobial 

treatment, the vast majority of cases of enterocolitis do not. Antimicrobial 



treatment of Salmonella enteritis in neonates is important. In enterocolitis, clinical 

symptoms and excretion of the salmonellae may be prolonged by antimicrobial 

therapy. In severe diarrhea, replacement of fluids and electrolytes is essential. 

Antimicrobial therapy of invasive Salmonella infections is with ampicillin, 

trimethoprim-sulfamethoxazole, or a third-generation cephalosporin. Multiple drug 

resistance transmitted genetically by plasmids among enteric bacteria is a problem 

in Salmonella infections. Susceptibility testing is an important adjunct to selecting 

a proper antibiotic. 

In most carriers, the organisms persist in the gallbladder (particularly if gallstones 

are present) and in the biliary tract. Some chronic carriers have been cured by 

ampicillin alone, but in most cases cholecystectomy must be combined with drug 

treatment. 

 


