


Pay attention!  
-I will write the slides content that the doctors mentioned, with bold black. 

-What was mentioned in the slides while doctor skipped them, with small letters. 

-What doctor focused on and said ϪϓέόΗ�ϲϧϣϬΑ�ϲϠϟ, with underlined shape . 

-The rest of Dr. Nader speech will be written in a normal shape. 
͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙ 
We talked in the previous lecture about 2 genera of Enterobacteriaceae (diarrheagenic (Enteropathogenic) E.coli & 
shigella) Now we will talk about A. Salmonella, B. Yersenia; 
 

A. Salmonella  
1. Overview  

They ferment glucose rather than oxidize it , they are oxidase negative. 
 
2. Naming  
a.Naming is complex and controversial but one of the most accepted nomenclature systems 
you will see is composed from 3 parts: 
1- Genus which is Salmonella. 
2- Then the species, there are two species  

- Enterica (affects that humans and worm blooded animals (animals that can keep their 
temperature higher than their environment), the species of our interest. 

- Bongori (affects cold blooded animals) 
3- Subspecies (serotype/ serovars), there are more than 2,400 serotypes of salmonella. 
We will discuss 5 serotypes (Typhi, paratyphi, enteritidis, typhimurium and cholerasuis). 

�



 
3. Overview of the three clinical forms of Salmonellosis  
You must differentiate between typhoidal salmonella (ST) and non-typhoidal salmonella (NST). 
 
� The disease caused by Salmonella is called Salmonellosis. 
� Typhoidal salmonella is caused by Salmonella paratyphi (A,B,C) and Salmonella typhi 

(group D), While non typhoidal salmonella caused be any serotypes other than typhi and 
paratyphi. 

� The three following clinical outcomes of Salmonella infection might overlap. 
� They used to divide Salmonella paratyphi to four groups:  

Group A, Group B, Group C, Group D (which is now known as Salmonella typhi, it cause 
the most sever form of typhoid fever). 

� These five serotypes belongs to enterica species. 

 
4. Three clinical forms of Salmonellosis in details 
 

A. Enteric fever (typhoid fever) (here is a summary, try to join the following 2 paper together (printing 

issue) 
� Most serious, not most common. 
� Caused by Salmonella typhi and paratyphi. 
� Reservoir is infected humans and subclinical carriers. 
� Transmission by contaminated food and water and from mother to fetus. 
� Colonization in biliary tract and gallbladder if there are stones. 
� Immunity by cell-mediated immunity (facultative intracellular). 
� Acid sensitivity: 1) needs higher inoculum. 2) anti acids users are at high risk. 
� Lumen of intestinesၤM cellsၤƉĂǇĞƌ͛Ɛ�ƉĂƚĐŚĞƐ (multiplication in lamina propria 

monocytes)ၤIntestinal L.Nၤmesenteric L.NၤThoracic ductၤbloodၤreticular-
endothelial cells in spleen, liver and bone marrow. 

� Inflamed mucosa and epithelium causing ulcers healing without scare. 
� Culture, blood + , stool + 



 



 



B. Enterocolitis (gastroenteritis) 
 

C. Bacteremia with Focal Lesions. 
� More than 10% of bacteremia with focal lesions seeding bones (osteomyelitis) and 

joints (arthritis). 
� It has been noticed that bacteremia is either dependent on: 

1. Serotype of salmonella. 
2. Some features related to the exposed patient himself like being 
 immunocompromised (cancer) then the probability of bacteremia is much higher. 
3. Other diseases specifically the sickle cell anemia patients, they have more 

probability of developing bacteremia from salmonella infection. 
 

5. How to diagnose Salmonella infections 



 
¾ The primary diagnostic method is culture from the blood and that is typical with typhoid 

fever as well as bacteremia with focal lesions.   
¾ As an approach of Salmonella culturing protocol consists of 3 steps: 

1. Enrichment culture. 
2. Differential and selective medium culture. 
3. Final identification. 

 
9 Serologyၤslide agglutination test: 

Here we have the colonies (we suspect that they are salmonella colonies but we 
consider them unknown colonies) we mixing them on a slide with a known sera to a 
salmonella antigen (H,O,Vi) , if there are antibodies specific to salmonella antigens, then 
agglutination takes place (within a few minutes) (positive test). 
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. 

 



9 Tube dilution agglutination test (ƚŚĞ�ĨĂŵŽƵƐ�ŶĂŵĞ�͙͘�Widal test) ͙͘�tĂƐ�ƵƐĞĚ�ŝŶ�ƚŚĞ�
past (doctor said in one of the sections that he will not ask about it) 
A. We look for antibodies against salmonella in patient serum itself. 
B. Serial dilutions of unknown sera of suspected patient are tested against antigens 

from representative salmonellae (in the lab we have the antigen representative for 
the salmonella and we get the serum from the patient) . 

C. The interpretive criteria when single serum specimens are tested vary, but a titer 
against the O antigen of greater than 1:320 and against the H (flagellar) antigen of 
greater than 1:640 is considered positive. 

D. Serology is not relied upon because of cross-reaction antibodies from previous 
either: 1. Immunization for typhoid for example 2. Or infection with other intestinal 
pathogens (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). 

E. Serum agglutinins rise sharply during the second and third weeks of S Typhi infection. 
F. At least two serum specimens, obtained at intervals of 7ʹ10 days, are needed to 

prove a rise in antibody titer. 
G. False-positive and false-negative results occur. 
H. High titer of antibody to the Vi antigen occurs in some carriers. Alternatives to the 

Widal test include rapid colorimetric and EIA methods. 
 
6. Immunity  

 
 
 
 
 



7. Treatment  
 

x How to treat salmonella it is dependent on the clinical form. 
x 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. 

x 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 (drugs 
ĚŽŶ͛ƚ�ŚĂǀĞ�ƚŚĂƚ�ƐƵĐĐĞƐƐͿ͘ 

 
 

 
 
 
 
 



8. Prevention and Control  

 
 

B. Yersinia  

 



x Pathogenesis  

 
x Clinical manifestations  
� Be reminded that Y.enterocolitica and Y.pseudotuberculosis Both of them can result in 

mesenteric adenitis  which characterized by (abdominal pain and fever) and for this 
scenario of abdominal pain and fever, one of the top differential diagnosis is acute 
appendicitis, so when we want to remove the inflamed appendix, the actual cause is 
yersinia enterocolitica or pseudotuberculosis.  

� The most common form of yersinia infection in the gastrointestinal tract is the Yersenia 
gastroenteritis and this takes place mostly in children and it is characterized by fever 
diarrhea as well as abdominal pain. 

� Yersenia is one of the infections that cause post infection sequel like reactive arthritis 
and Reiter syndrome  that usually takes place after a month of infection. 

 
 
 
 
 
 



x How we diagnose Yersenia infection  
 
 

 

 
 
 
 
 
 
 



x Treatment  
 

 
 
 

 
 

x Prevention and control  


