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❑ Salmonella are classified according to DNA-DNA 

hybridization into 7 groups.

❑ Group 1 is the most important and includes more than 1400 

serotypes.

❑ The most important serotypes are:

❖ Salmonella typhi and paratyphi A, B, C which 

cause enteric fever (typhoid and paratyphoid 

fever).

❖ Salmonella typhimurium and Salmonella 

enteritidis which cause food poisoning.

❖ Salmonella choleraesuis which cause septicemia 

with metastatic abscesses.



MORPHOLOGY

❑ Gram negative bacilli, motile and non capsulated.

❑ In carriers of Salmonella typhi, the bacteria 

usually acquire a capsule that possess an antigen 

called Vi antigen.



CULTURAL 
CHARACTERS

❑ Facultative anaerobe.

❑ Grows on MacConkey medium producing pale 

non-lactose fermenting colonies.

❑ Could be cultured on DCA medium.

❑ Stool sample should be inoculated in selenite 

broth or tetrathionate broth for overnight then 

subcultured on MacConkey or DCA medium. 



BIOCHEMICAL 
REACTIONS

❑ Ferment glucose, maltose and mannite with 

production of acid only in Salmonella typhi or acid 

and gas in Salmonella paratyphi.

❑ Salmonella typhi and Salmonella paratyphi B and 

C produce H2S.

❑ All salmonellae are indole –Ve and urease –Ve.



SEROLOGICAL 
CHARACTERS

❑ O antigen is shared between Salmonella 

typhi and paratyphi.

❑ But, flagellar (H) antigen is specific to each 

species.

❑ Capsular antigen (Vi) antigen in carriers of 

Salmonella typhi.



ENTERIC FEVER



PATHOGENESIS
❑ It is caused by Salmonella typhi (typhoid fever) or Salmonella paratyphi 

(paratyphoid fever).

❑ Mode of infection: oral route through contaminated food or drinks.

❑ The bacteria multiply in mesenteric lymph nodes then pass to the blood 

stream causing primary bacteremia for 1 - 2 weeks (incubation period).

❑ The bacteria then enter the phagocytic cells and pass to the liver, gall 

bladder, spleen, kidney and bone marrow.

❑ From these organs, the bacteria pass again to the blood causing secondary 

bacteremia leading to FEVER.

❑ The patient may recover or become CARRIER of salmonella either in the 

gall bladder or in the urinary tract.

❑ If the organism is carried in the gall bladder, it will be excreted in the stool 

intermittently.

❑ If the organism is carried in the urinary tract, it will be excreted in urine.



CLINICAL PICTURE
❑ Incubation period: 1 – 2 weeks.

❑ Fever, headache, malaise, tender abdomen, 

constipation, enlarged spleen and rose spots on the 

abdomen.

❑ Complications include: intestinal hemorrhage and 

perforation. 



LABORATORY DIAGNOSIS

❑ Diagnosis is done by BLOOD CULTURE.

❑ Done by adding 5 – 10 ml blood of the patient to 50 – 100 ml 

bile salt broth.

❑ Subculture is done on MacConkey or DCA medium.

❑ Identification is done by colony morphology, Gram stain, 

biochemical reactions and serologically.

❑ The blood culture may have to be repeated to isolate the 

organism.

During the first week of 

fever



o Diagnosis is done by STOOL & URINE culture.

During second week of fever and 

onward

Stool
o The stool sample is inoculated first in selenite 
broth or tetrathionate broth overnight.

o Then subcultured on MacConkey or DCA media.

o Identification is done as before.

o Excretion of bacteria in the stool is intermittent. 
So, repeated examination is a must.



o Urine is centrifuged.

o Deposit is cultured on MaConkey or DCA 

medium.

o Identification is done by as mentioned before.

o Excretion of bacteria in the urine is intermittent. 

So, repeated examination is a must.

Urine



❑ Diagnosis is done by WIDAL TEST.

❑ Serial dilutions of the patient serum (1/20, 1/40, 1/80,-----) are 

made in 5 sets.

❑ To the first set, we add a suspension of O antigen.

❑ Then suspensions of H, AH, BH, CH are added to the next sets.

❑ The tubes are incubated.

❑ Then observe for agglutination in each tube and read antibody 

titer.

❑ Antibody titer is the highest dilution of the serum that shows 

agglutination.

Serological diagnosis



❑ Detection of rising titer is more indicative of active infection.

❑Widal test is positive during second week of fever and reach maximum titer during 4th

week.

So, if the test is done during the first week, it will be negative.

❑ Anti-O antibodies appear and disappear earlier than anti-H antibodies.

So, high anti-O titer ( ≥ 1/160) indicate active infection.

But, high anti-H titer only ( ≥ 1/160) indicate past infection or past vaccination.

❑ In endemic areas, titers  ≤ 1/80 are not significant due to continuous exposure.

❑ Early antibiotic treatment lowers antibody titer due to destruction of the organism.

❑Widal test may be false positive in some non-enteric infections.

So, ELISA and immunoblot assays are better than Widal test because they are 

more sensitive and more specific.

❑ In carriers of Salmonella typhi, high titer of anti-Vi antibodies.

Interpretations of Widal 

test



o Gall bladder carriers are diagnosed by isolating 

the organism from the stool. The patient is given a 

cholagogue to empty the gall bladder followed by 

saline purge.

o Urinary carriers are diagnosed by isolating the 

organism from the urine.

o Note that excretion of bacteria in stool and urine is 

intermittent. So, repeated examination is a must.

Diagnosis of carriers





TREATMENT

❑ According to antibiotic sensitivity.

❑ The drugs commonly used are ceftriaxone and 

ciprofloxacin.



PREVENTION

❑ Sanitary measures.

❑ Carriers are excluded from food handling.

❑ Vaccines:

Oral live attenuated vaccine containing Salmonella typhi.

Intramuscular inactivated vaccine containing Vi antigen of 

Salmonella typhi.

Subcutaneous (TAB vaccine): The old inactivated whole 

cell vaccine containing Salmonella typhi, paratyphi A and B



FOOD POISONING



❑ It is caused by Salmonella typhimurium and Salmonella 

enteritidis.

❑ These organisms are common pathogens in animals and 

poultry.

❑ Food poisoning occurs after ingesting:

❖ Improperly cooked meat of infected animals.

❖ Eggs of infected birds.

❖ Food contaminated with rat excreta.

❑ Incubation period: 12 – 48 hours.

❑ The disease is characterized by nausea, vomiting, 

abdominal pain, severe diarrhea and mild fever.

❑ The disease is self limited.

❑ Laboratory diagnosis depends on isolation of the 

organism from the stool.  


