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Shigella and salmonella

Resources: Sherris Medical Microbiology, LIR Microbiology....

Learning Objectives: from us
By the end of this lecture, you should know the...

- classification & sources & complication & antibiotics Of Shigella and salmonella

SALMONELLA VediO highly recommended)

e Gram negative facultative anaerobic bacilli. It can grow aerobically and anaerobically
e Non lactose fermenting colonies.
e Motile

e Has two species S.enterica (six subspecies I, 11, III, IV, V, VI) & S.borgori W swil(rare).
We have to remember that salmonella has only two species and the rest are serotypes

S.Typhi Salmonella non-typhi

Vi (virulence) JsSh & 1as ey K.capsular antigen'
kaganile Cpatil

e Fimberia(pili) for adherence.
e Enterotoxin. Responsible for GI
Ssymptoms

H. Flagellar antigen

O. somatic antigen (Heat — stable) is lipopolysaccharide in the
outer membrane.

e Salmonella Non-Typhi:Cold blooded animal, birds, rodents?, turtles, snake and fish®.

e Salmonella typhi (most common in developing countries) and S. paratyphi : the source is human. Only
e Salmonella non typhi they go and infect the GI tract and stay in the mucosa , rarely they can go into the blood , in susceptible hosts and cause
bacterimia while salmonella typhi is always invasive organism that can go to the blood and not only the blood , it can go the the tissues ,

lymphoid ,liver , spleen and to the brain and cause meningitis so we have to be careful when we see salmonella , we should do typing to
differentiate between them .

For S.typhi killed and live attenuated, 1 wk before travel to endemic area s $# il Llle

Salmonella invade epithelial cells of the small intestine. Disease may remain localized or become systemic,

Salmonella infection can cause both intestinal and extraintestinal diseases:

e Acute gastroenteritis(localized)
e Typhoid fever .it is one of the differential diagnosis of fever of non origin

' can be used for salamonella diagnosis and for epidimiological study
oal sl 2
VFF = visiting Lo sas ¢t A Gall) 3 5l oo 4l (SLSU Jiis o1 5 Alladl 8 002a (W 8 258 5« salmonella typhi Juae 3
IS5l g e ) e Oss e 0¥ family and friends


https://www.youtube.com/watch?v=xOamez79hLA

e Non-typhoidal bacteremia

Someone who traveled to india and present with fever what is your diagnosis ? salmonella typhi

If a patient present in the ER with gram negative bacteremia what is the diagnosis ?salmonella typhi ¢ if you did the typing and it
was salmonella non typhi the pt might be immunocompromised (e.g:In sickle cell)

Non typhi is important in elderly people , children , immunocompromised pt . (gram - bacteria not common in non hospitalized pt)

Subspecie | ® Caused by s.non typhi: S. enterica subsp. Enterica e Caused by Salmonella serotype typhi or S. paratyphi A, B
s and C (less severe).
Source | e Source poultry, milk, egg & egg products and e Ingestion of contaminated food by infected or carrier
handling pets individual
e Food poisoning through contaminated food
Signs & | e f.ev.er', chills, watery diarrhea and abdominal pain, self This is a severe, lifo-threatening systemic illness
Symptom limiting
s
e Prolonged fever
e Bacteremia
e Involvement of the reticulo endothelial system (liver,
spleen, intestines and mesentery)
e Dissemination to multiple organs.
Infective | Infective dose 10° bacteria .
dose
Incubatio 8 —36 hrs. 9 — 14 days.
n period
Note e In sickle cell, hemolytic disorder and ulcerative e Common in tropical ,subtropical countries, traveler due to
colitis, elderly or very young patient the infection may inappropriate sewage disposal and poor sanitation
be very severe. e complications:
e Treatment not indicated unless above e Necrotizing cholecystitis*
e Carrier state following Salmonella infection ° Bowel hemorrhage and perforation
° Pneumonia and thrombophlebitis,Meningitis,
osteomyelitis, endocarditis and abscesses
e A small percentage of patients become chronic
carriers
treatment Antibiotics are not normally used except in ° Ciproﬂqxacin . (Azithromy(.:in or Ceftriaxone
. N . from patients from India and SE Asia due to
immunocompromised individuals uncomplicated cases . .
. . resistance of strains.)
require fluid and electrolyte replacement only . .
e (Ceftriaxone from patients from other areas.)
e Trimethoprim — Sulfamethoxazole
e Ampicillin
Ampicillin , oral sk 28 5S Sl 5 3l saludl ) 5 a0 oSlad
TMP-SMX or Ciprofloxacin

4 necrosis of the gallbladder wall 5 sl gl



https://www.youtube.com/watch?v=pIDmePznLBo&list=PLXSlB4yMaoJsP0zZI-qO9y9eMmkmk4J7G

First week

2nd and 3rd week

Pathogenesi

Engulfment of Salmonella by mononuclear phagocytes
(multiply intracellularly)’able to stay inside the phagocyte ~it can
go by macrophages into Mesenteric lymph node > blood

organisms From blood>Invade gallbladder>Biliary
tract > payer's patches > GIT>Diarrhea

s stream liver, spleen and bone marrow>Released into the
bloodstream again that can lead to high fever (blood culture
positive)
e fever, malaise, anorexia, myalgia and a continuous + Sustained fever, prolonged
dull frontal headache — Patient develops bacteremia
Clinical constipation % Rose spots 2nd week of fever
Features e -faint salmon-colored maculopapular skin lesions®

+ Organism isolated from stool in
largenumber

Extra pics

reenter the bowel via
the liver and gallbladder.

4

Figure 12.6
Mechanism of Salmonella infection
causing enteric fever

GASTROENTEEITS

ENTERIC FEVER.

Peyer's patches Peyerspatches [
EE;TM ¢ [rflammation Lymphatic dralnage ;E?‘
» lceration Bloodstream
451 «—Bacteraemia —  100%
Reclrculation
Gallbladder e
Feyer's patches
Ulceration Gl gymptoms
Usugl, sportancous <—  Fecovery — 107 mortaliy
o e st oo Lorg-term carnage rare O long-term camiage (+ with age)
e e Gymptomatic « Treatment — Clprofiosacin
Clprofiokacin
Treat bacteraemia Reslstance
t Worldwide
Need sensitivity teating

5 V capsule make the s.typhi able to stay inside the phagocyte(resist the phagocytosis)
bacteremia cu (Gsabed) claw o5l (ad) 4 a5 alyoadlay juay 6




SHIGELLA .ieo

e Non lactose fermenter.
e Cause bacillary dysentery ( blood, mucus and pus in the stool).

1) S.sonnei most predominant in USA (produce fever & watery diarrhea).

2) S.flexneri 2nd most common in developing countries.

3) Young adult & man who have sex with man.

4) S. dysenteriae and S. boydii are most common isolates in developing countries.

5) S. dysenteriae type 1 associated with morbidity and mortality.”Most dangerous ,common in saudi
6) Human is the only reservoir.

e Has 4 species and 4 major O antigen groups.:< - !
e All have O antigens some serotype has K antigen.
e Shigella are non motile, lack H antigen.

Person to person through fecal —oral route.

Flies, fingers (have role in spread)

Food and water.

Young children in daycare, people in crowded area and anal oral sex in developed countries.
Low infective dose® < 200 bacilli.

Penetrate epithelial cells leads to local inflammation, shedding of intestinal lining and ulcer
formation’.shigella is more virulent than salmonella but it very rarely cause bacterimia

1) High fever, chill, abdominal cramp and pain accompanied by tenesmus , bloody stool with mucus
& WBC
2) IP: 24 - 48 hrs

e Can lead to rectal prolapsed' in children
e Complication ileus, obstruction dilatation and toxic mega colon
e Bacteremia in 4 % of severely ill patient

e Seizures, HUS Hemolytic uremic syndrome

-Antibiotic indicated if symptoms were severe and to reduce duration of illness.

Ampicillin , oral TMP-SMX or Ciprofloxacin ¢sb 2,8 sS SLialll s 3 galual) () 68 ja3 aSlad
-Antimicrobial agents depending on susceptibility testing including :
e Ciprofloxacin

e Ampicillin /Ceftriaxone /TMP-SMX

Improve food process and water treatment and sanitation

7 exotoxin (Shiga toxin) with enterotoxic and cytotoxic properties has
been isolated from S. dysenteriae type 1, and its toxicity results in
the development of hemorrhagic colitis and HUS.

(: invasive s JStie oY 4lS ¢ A5 (pe AL $pS (g2 588) M 5S35 e &
® Shigellae invade and destroy the mucosa of the large intestine.

Infection rarely penetrates to deeper layers of the intestine and does
not lead to bacteremia

Al Lo g 10


https://www.youtube.com/watch?v=Ny0b9xO2sgY&list=PLXSlB4yMaoJsP0zZI-qO9y9eMmkmk4J7G&index=6

120 12. Gastrointestinal Gram-negative Rods

Ingested Shigellae enter
large intestinal and rectal
cells by endocytosis.

Shigellae escape from the
endocytic vesicles and
multiply inside the cell,
P from phages. |

EPITHELIAL CELLS

mucus, and painful
abdominal cramping.

Figure 12.11
Mechanism of Shigelia infection causing diarrhea.

Lab diagnosis of Salmonella & Shigella in stool

Culture in selective media
Biochemical tests
Serology for serotypes.
Motility test

BLOOD CULTURE :db S8 Ll Jings ) s (ol S e gl JLEAYL eliay Wl

Both are Gram negative bacilli

Sl@medium: @)tility test

NEGATIVE:
Organism does NOT
move away from
stab

POSITIVE:
Organism moves
away from stab




Summary

SALMONELLA SHIGELLA
ORGANISM Non lactose fermenter gram negative bacilli
MOTILITY Motile Non-Motile
OF
ORGANISM
INCUBATIO Gastroenteritis> 8-36 hrs Typhoid fever > 1-2 24 - 48 hrs (1-2 days)
N PERIOD weeks
INFECTION 10° bacteria Low infective dose < 200 bacilli
DOSE (Highly Infectious) (Low infectious )
SOURCE e Salmonella non typhi > Water, food and milk Person to person through fecal — oral route
contaminated with human or animal excreta
e Salmonella typhi and S. paratyphi > the source is
human
ANTIGENIC 0. Somatic Antigen (Heat Stable) H. O. Somatic Antigen K. Capsular Antigen
STRUCTURE Flagellar Antigen (Heat Labile) NO H Flagellar antigen(non-motile)
VI1.Capsular Antigen(s.typhi)-K.capsular(non typhi)
SYMPTOMS 1st week: fever, malaise, anorexia, myalgia and a High fever, chill, abdominal cramp and pain
continuous dull frontal headache accompanied by tenesmous , bloody stool with
2nd week:Sustained fever, prolonged bacteremia mucus & WBC
TREATMENT Ampicillin , oral TMP-SMX or Ciprofloxacin

e Salmonella gastroenteritis uncomplicated cases

require fluid and electrolyte replacement only.




EXTRA: summary taken from lippincott

- Salmonella species Common characteristics

Salmonella enterica serovar
Typhi
Salmonella enterica serovar

@ Gram-negative rods

@ Facultative anaerobes

" . @ Ferment glucose and a wide range of carbohydrates, but
Typhimurium most species of Salmonella do not ferment lactose

@ Catalase positive, oxid: gati

@ Culture on MacConkey agar

Salmonella enterica serovar Typhi

Pathogenesis/Clinical Significance Treatment and Prevention Laboratory Identification

S. enterica serovar Typhi is transmitted between humans, without animal or
fowl reservoirs. Infection is via the oral-fecal route, generally through food
or water contaminated by human feces. Young children and older adults
are particularly susceptible to Saimonella infections, as are individuals in

e Treatment: Ceftriaxone and fluoro- e Serovar Typhi can be iso-

quinolenes such as ciprofloxacin are  lated from blood, feces,
the first-line drugs of choice. bone marrow, urine, or tis-

crowded institutions or living conditions. e Prevention: Two vaccines are Sietrom e SPOis.
S. enterica serovar Typhi causes disease by attaching to and invading avaliahie. Ong conaists ota _I|\re @ Setoval Typhi canbe cul.

: ” ; ; attenuated strain of 5. enterica tured on MacConkey agar,
macrophages of the intestinal lymphoid tissue (Peyer's patches). The bac- B ; s :
teri licat idly within th I d tuall d16 the rali serovar Typhi and is administered where it produces color-
lerla dmg'ﬁ.a Ie :apt ¥ Wi I":f eie tcr?I'SI an ;"VGT ually i‘?rﬁi o e relicl- gy, The other vaccine contains less, non-lactose-ferment-
oendothelial system (including both liver and spleen, which become capsular material and is deliverad ing colonies.

enlarged) and potentially to the gallbladder.
® Enteric (typhoid) fever

This is a severe, life-threatening systemic iliness, characterized by fever
and, frequently, by abdominal symptoms. About 30 percent of patients
have a faint, maculopapular rash on the trunk (termed “rose spots®). After
1 to 3 weeks of incubation, S. serovar Typhi can enter the blood, with the
resulting bacteremia causing lever, headache, malaise, and bloody diar-
rhea. Bacterial endotoxin can cause encephalopathy, myocarditis, and
intravascular coagulation. Perforations of the intestine can lead to hemaor-
rhage. Some infected individuals may become chrenic carriers for peri-
ods as long as years due to persistent residual infection of the
gallbladder. Public foed handlers and health care deliverars who are car-
riers can present a serious public health problem (remember “Typhoid
Mary™).

Salmonella enterica serovar Typhimurium

Pathogenesis/Clinical Significance

S. enterica serovar Typhimurium (and other Salmonella species that cause
enterocolitis) reside in the gastrointestinal tracts of humans, other animals,
and fowl. They are transmitted through contaminated food products, or via
the oral/fecal route.

¢ Enterocolitis (gastroenteritis, foodborne infection)

Contaminated poultry products including eggs are the primary vehicles
for infection of humans by serovar Typhimurium, although raw milk and
pets such as turtles also transmit the disease. Salmonella adhere to and
invade enterocytes of both the small and large intestine, causing a pro-
found inflammatory response. Within 10 to 48 hours after ingestion, nau-
sea, vomiting, abdominal cramps, and diarrhea ensue. Diarrhea usually
ends spontaneously within a week.

parenterally. Prevention requires
maintaining proper hygiene and
cooking food thoroughly.

» Serologic tests for antibod-
ies against O antigen in
patient's serum also aid in
the diagnosis.

Treatment and Prevention Laboratory Identification

o Treatment: Fluid and electrolyte @ Organisms isolated from

replacement are important if diar- stool samples produce
rhea is severe. Antibiotics are not colorless colonies on
normally used except in immuno- MacConkey agar.

compromised individuals to prevent
systemic spread of the infection.

o Prevention: No vaccine or preven-
tive drug is available. Prevention is
accomplished by proper sewage dis-
posal, correct handling of food, and
good personal hygiene.



ety D Shigella species Common characteristics
Shigella sonnei

Shigella dysenteriae i
@ Facultative anaerobes

STHQME D! @ Most Shigell i ble to fi t lact it 5.
igella species are unable to ferment lactose, except S.
Shigella boydii sonnei does so weakly.

@ Catalase-positive, oxidase negative
@ Culture on Hektoen agar

@ Gram-negative rods

Pathogenesis/Clinical Significance Treatment and Prevention Laboratory Identification

Shigella spacies are spread from person to person, with contaminated : :
stools serving as a major source of organisms. Flies and contaminated food ® Treatment: Antibiotics such as ® During acute illiness,
and water can also transmit the disease. The organism has a low infectious ciprofloxacin or azithromyein can organisms can be cultured

dose (less than 200 viable organisms are sufficient to cause disease). reduce the duration of illness and from stools using Hektoen

Therefore, secondary cases within a household are common, particularly the period of shedding organisms, agar or pﬂ'ler _medla spe-

under conditions of crowding and/or poor sanitation. but usage should be guided by cific for intestinal
susceptibility tests. pathogens.

5. sonnei, which is a common cause of shigellosis in the United States, 2 i
invades and destroys the mucosa of the large intestine but rarely pene- # Prevention: Protection of the
trates to the deeper intestinal layers. S. dysenteriae also invades the water and food supplies and per-
colonic mucosa but, in addition, produces an exotoxin (Shiga toxin) with sonal hygug_ng are crucial for pre-
enterotoxic and cytotoxic preperties. venting Shigella infections. Vaccine
= ¥ 3 development is currently experi-

e Bacillary dysentery (shigellosis) mental,

This disease is characterized by diarrhea with blood, mucus, and painful

abdominal cramping. The disease is generally most severa in the young

and in older adults, and among malnourished individuals, in whom shigel-

losis may lead to severe dehydration and even death.
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