
SHIGELLA





INTRODUCTION:

 Shigella is named after ‘Shiga’ who in 
(1896) isolated the first member of this 
genus from epidemic dysentery in Japan.

 Shigella is one of the most infectious 
bacteria and ingestion of few 100 to 200 
organism can cause diease.



Kiyoshi Shiga ( Shiga Kiyoshi, February 7, 
1871 – January 25, 1957 Sendai, Miyagi, 
Japan) was a Japanese physician and 
bacteriologist. In 1897, Shiga was 
credited with the discovery and 
identification of the Shigella dysenteriae
microorganism which causes dysentery, 
and the Shiga toxin which is produced by 
the bacteria. He conducted research on 
other diseases such as tuberculosis and 
trypanosomiasis, and made many 
advancements in bacteriology and 
immunology. 

https://en.wikipedia.org/wiki/Sendai,_Miyagi
https://en.wikipedia.org/wiki/Physician
https://en.wikipedia.org/wiki/Bacteriology
https://en.wikipedia.org/wiki/Shigella_dysenteriae
https://en.wikipedia.org/wiki/Shiga_toxin


INRODUCTION (cont…)
 Most individuals are infect with shigellae 

when they ingest food or water 
contaminated with human fecal material.

 Shigella can survive upto 30 days in milk, 
eggs and cheese.

 The causative agent of bacillary dysentery 
(Disease characterized by severe 
abdominal cramps and the frequent 
painful passage of low volume stools 
containing blood and pus) belong to the 
genus Shigella.



MORPHOLOGY:

 Shigella are short. gram -ve rods

 Non-sporing, non-motile

 Non-capsulated

 Fimbriae are present only in S. 
flexneri



Cultural characteristics of Shigella:

Aerobic and facultative 
anaerobes.

Optimum temperature 37oC 
(Exception S. sonnei grow even 
at 10oC and 45oC).

They grow on ordinary media 
however less readily than other 
Enterobacteria.



Nutrient agar and Blood agar:

On Nutrient agar and Blood agar, Colony are 
smooth, circular convex greyish or colorless, 
translucent often 2-3 mm diameter.
Those of S. sonnei are slightly larger and opaque 
than others.



MacConkey agar (MA):

On MA, colonies are pale and yellowish 
(non-lactose fermenting). Exception S. 
sonnei being late lactose fermenting 
become pink when incubation period is 
prolonged.



Deoxycholate citrate agar (DCA):

On DCA, excellent selective medium for isolation 
of Shigella from faeces.
Colonies are pale and similar to though usually 
slightly smaller 1-1.5mm diameter and more 
translucent than those of Salmonella. They do 
not form black center.



Xylose lysine deoxycholate agar 
(XLD):

On XLD, probably the best selective media 
for Shigella being less inhibitory to S. 
dysenteriae and S. flexneri than DCA.
Colonies are red and unlike those of 
most Salmonella without black centers.



Peptone water and nutrient broth:

Good growth with uniform turbidity on incubation 
over night at 37oC.
In some cases, especially fimbriated form a 
surface pellicle on longer incubation.



Selenite F-broth:

Selenite F-broth enrich S. 
sonnei and S. flexneri but 
inhibitory to other Shigella.



Antigenic structure of Shigella:

Shigella are differentiated by 
their ‘O’ antigens into 
serotypes.
These are classified into 4 
structures or subgroups 
based on a combination of 
biochemical and serological 
characteristics.



Shigella dysenteriae (Sub groupA):

1)These are mannitol non-fermenting, consists of
10 serotypes.

2)Shigella dysenteriae type-1 forms a toxin.
3)3 types of toxic activity have been demonstrated 
in Shigella culture filtrates.( Neurotoxicity, 
enterotoxicity, and cytotoxicity)

Shigella dysenteriae is a species of the rod-shaped 
bacterial genus Shigella. Shigella species can cause 
shigellosis (bacillary dysentery).



Shigella flexneri (Subgroup B):

Named after Flexner, who first time described first of the 
mannitol fermenting Shigella from Phillipines (1900).
Based on type specific and group specific antigen, they have 
been classified into six serotypes (1-6) and several subtypes
Shigella flexneri is a species of Gram-negative bacteria in 
the genus Shigella that can cause diarrhea in humans. 
Several different serogroups of Shigella are described; S. 
flexneri belongs to group B. S. flexneri infections can usually 
be treated with antibiotics, although some strains have 
become resistant.



Shigella boydii (Subgroup C):

Consists of dysentery bacilli that resemble S. 
flexneri biochemically, but not antigenically.
After Boyd who first described this strain from India (1931).
S. boydii isolates least frequently.
15 serotypes have been identified.
Shigella boydii is a Gram-negative bacterium of the genus 
Shigella. Like other members of the genus, S. boydii is a 
nonmotile, nonsporeforming, rod-shaped bacterium which 
can cause dysentery in humans through fecal-oral 
contamination. S. boydii is the most genetically divergent 
species of the genus Shigella.



Shigella sonnei (Subgroup D):

1st time isolated by Sonne (1915) in Germany.
Ferment lactose and sucrose late, indole negative.
Causes mildest form of bacillary dysentery.

Shigella sonnei is a species of Shigella. Together 
with Shigella flexneri, it is responsible for 90% of 
shigellosis cases. Shigella sonnei is named for the 
Danish bacteriologist Carl Olaf Sonne.



Resistance:

1)Shigella are not specially resistant. 
2)They are killed at 56°C in one hour 
and by 1% phenol in 30 minutes.
3)In ice they last for 1-6 months.
4)They remain viable in moist 
environment.
5) In faeces they die within few hours 
due acidity produced by growth
of coliforms.



Biochemical tests of Shigella:
Carbohydrates utilization:

1)Most strains utilize sugar to produce acid but not gas 
though some strain S. flexneri and S. boydii form gas.
2)Glucose is fermented by almost all strains.
3)Lactose is not fermented within 24hrs.
4)However, S. sonnei and some strains of S. 
dysenteriae produce acid from lactose after prolonged 
incubation.
5)Mannitol fermentation is important characteristics. 
This differentiated Group A strain (which do not ferment 
mannitol) from group B, C and D, most strains of which 
ferment it.
6)Dulcitol is not fermented by most Shigella.
7)Sucrose is not fermented except S. 
sonnei andsomestrains of S. flexneri.
8)Adonitol and Inositol are also not fermented.
9)Xylose is not fermented except mannitol -ve biotype 
of Shigella flexneri.



Methyl red test: +ve
VP test: -ve
Reduce nitrate to nitrite
Catalase +ve
Indole -ve,
Citrate -ve
H2S -ve
Urease -ve
KCN growth (-ve).
Gelatin not liquified.
Decarboxylation test:

Group A, B and C fail to decarboxylate lysine 
and ornithine.
S. sonnei decarboxylate ornithine but not lysine







1) SHIGELLOSIS:

Shigellosis is characterized by:
1)Abdominal cramps
2)Diarrhea
3)Fever
4)Bloody stools
5)The clinical signs and symptoms of the disease appear 
1 to 3 days after the bacteria are ingested.
6)Shigella initially colonize the small intestine and begin 
to multiply within the first 12 hours.
7)The first sign of infection (profuse watery diarrhea 
without histologic evidence of mucosal invasion) is 
mediated by an enterotoxin.



8)However, the cardinal feature of shigellosis 
is lower abdominal cramps and 
tenesmus (straining to defecate), with 
abundant pus and blood in the stool. It 
results from the invasion of the colonic mucosa 
by the bacteria.
9)Abundant neutrophils, erythrocytes, and mucus 
are found in the stool.
10)Infection is generally self-limited, although 
antibiotic treatment is recommended to reduce 
the risk of secondary spread to family members 
and other contacts.
11)Asymptomatic colonization of the organism in 
the colon develops in a small number of patients 
and represents a persistent reservoir for 
infection.



The clinical features of Shigella 
dysenteriae type 1 infection includes:

1)toximea, sometimes bacteremia and severe dysentery  
leading to marked dehydration and protein loss
2)Inflammation and ulceration of the large intestine
3)Hemorrhage, abdominal pain and high fever
4)Death occur from circulatory collapse or kidney failure



2)Hemolytic Uremic Syndrome 
(HUS):

1)Hemolytic-uremic syndrome (HUS) is a group of 
blood disorders characterized by low red blood cells, 
acute kidney failure, and low platelets.
2)HUS can occur after S. dysenteriae type 1 infection.
3)Convulsions may occur in children; the mechanism may 
be related to a rapid rate of temperature elevation or 
metabolic alterations and is associated with the 
production of the Shiga toxin.
4)It is usually complicated by severe dysentery, 
intravascular volume depletion, and cardiovascular 
collapse, and has a higher morbidity and mortality rate 
than HUS associated with E. coli.





















1. Antibiotics:. - Ceftriaxone (Rocephin): Third-generation 
cephalosporin with broad-spectrum, gram-negative activity; 
lower efficacy against gram-positive organisms; higher 
efficacy against resistant organisms. Bactericidal activity 
results from inhibiting cell wall synthesis by binding to one or 
more penicillin binding proteins. Exerts antimicrobial effect by 
interfering with synthesis of peptidoglycan, a major structural 
component of bacterial cell wall. Bacteria eventually lyse due 
to the ongoing activity of cell wall autolytic enzymes while cell 
wall assembly is arrested. Highly stable in presence of beta-
lactamases, both penicillinase and cephalosporinase, of gram-
negative and gram-positive bacteria. Approximately 33-67% 
of dose excreted unchanged in urine, and remainder secreted 
in bile and ultimately in feces as microbiologically inactive 
compounds. Reversibly binds to human plasma proteins, and 
binding have been reported to decrease from 95% bound at 
plasma concentrations < 25 mcg/mL to 85% bound at 300 
mcg/mL. (1-2 g IV/IM qDay or divided BID for 4-14 days 
depending on type and severity of infection)





Ciprofloxacin (Cipro):

Fluoroquinolone that inhibits bacterial DNA 
synthesis and, consequently, growth. 
(Mild/Moderate/Severe: 500 mg PO q12hr for 
5-7 days) - Trimethoprim-sulfamethoxazole 
(Bactrim, Septra, Bactrim DS, Cotrim): Inhibits 
bacterial growth by inhibiting synthesis of 
dihydrofolic acid. Reasonable DOC in the United 
States due to few resistant strains. Dosing may 
be based on TMP component. (Indicated for 
treatment of enteritis caused by susceptible 
strains of Shigella flexneri and Shigella sonnei 
DS tablet: 1 tab PO q12hr for 5 days 8-10 mg 
TMP/kg/day IV divided q6-12hr for up to 5 
days)





Azithromycin (Zithromax):
Acts by binding to 50S ribosomal subunit of 

susceptible microorganisms and blocks 
dissociation of peptidyl tRNA from ribosomes, 
causing RNA-dependent protein synthesis to 
arrest. Nucleic acid synthesis is not affected. 
Concentrates in phagocytes and fibroblasts as 
demonstrated by in vitro incubation techniques. 
In vivo studies suggest that concentration in 
phagocytes may contribute to drug distribution 
to inflamed tissues. Treats mild-to-moderate 
microbial infections. Plasma concentrations are 
very low, but tissue concentrations are much 
higher, giving it value in treating intracellular 
organisms. Has a long tissue half- life.





PREVNTION AND CONTROL:
A vaccine for shigellosis is not currently available. Until a 
vaccine is available, the following measures can help 
prevent the dissemination of shigellosis:
1) Use of safe drinking water
2) Chlorination of unreliable water source
3)Strict handwashing
4)Refrigeration and proper preparation and cooking of 
food 
5)Foodhandlers must be treated with antibiotics and 
should not be involved in food preparation as long as 
stool cultures are positive forShigella infection.
6)At least 48 hours of antibiotic treatment are usually 
required.

Postinfection carriage is generally less than 3-4 
weeks. Mild cramps and diarrhea may continue for 
many days to weeks after treatment of shigellosis.



PREVENTION:(Cont…)





CHLAMYDIAE

MEDICAL 

BACTERIOLOY 



CHLAMYDIAE

INTRODUCTION:

Chlamydiae are: 
● Aerobic,

● Chlamydia is extremely tiny.  

● Obligate intracellular parasites of 

eukaryotic cells.

● They are small Gram-negative 

● coccoid or rod shaped, 

● Non-motile bacteria.



o It does not have a peptidoglycan layer 

and has no muramic acid.

o Chlamydiae exhibit characteristics 

intermediate between bacteria and 

viruses. 

o They are widespread in the natural 

world, being parasites of people, 

animals and birds with tropism for 

squamous epithelial cells and 

macrophages of the respiratory and 

gastrointestinal tract. 



• Chlamydia is especially fond of columnar 

epithelial cells that line mucous 

membranes. 

• This correlates well with the types of 

infection that Chlamydia causes, including:

✓ conjunctivitis, 

✓ cervicitis, and 

✓ pneumonia.





They are recognized as bacteria as

◎ They have both DNA and RNA.

◎ They have cell wall (that resembles 
that of GNB) and ribosomes

◎ Replicate by binary fission

◎ Susceptible to antibiotics



SPECIES

There are three species 

◎ C. trachomatis,
◎ Chlamydophila psittaci,
◎ Chlamydophila

pneumoniaae



CELL STRUCTURE

● Chlamydiae have a cytoplasmic membrane and an 

outer membrane similar to Gram-negative bacteria but 

lack a peptidoglycan cell wall. 

● Chlamydiae cannot synthesize their own ATP and 

require intracellular abode to remain viable. 

● Chlamydiae exist in two forms:

● The elementary body and 

● The reticulate body. 



ELEMENTARY BODY (EB)

● The elementary body is the dispersal form, which is 

analogous to a spore. 

● This dispersal form is about 0.3 µm or 200-300 nm in 

diameter. 

● It is the extracellular infective form. 

● It induces its own endocytosis upon exposure to target 

cells.



RETICULATE BODY (RB)

● Reticulate body is the intracellular, 

multiplicative form. 

● It represents the noninfectious growing form.



LIFE CYCLE

➜ The life cycle of Chlamydia trachomatis 
consists of two stages: elementary body 
and reticulate body.

➜ Upon endocytosis into the host cell EB 
prevents phagolysosomal fusion enabling 
intracellular survival of the bacteria. 

➜ Once inside the endosome, the 
elementary body transforms into the 
larger reticulate body (500 – 1000 nm) as 
a result of the glycogen that is produced.



➢The reticulate body is the reproductive 

form.

➢ It divides through binary fission at 

approximately 2-3 hours per generation.

➢ It contains no cell wall and is detected as 

an inclusion in the cell arranged as a 

mantle around the nucleus. 

➢The inclusion bodies are basophilic. 



➢ They can also be stained by Lugol’s iodine 
because of the presence of glycogen matrix.

➢ After division, the reticulate body transforms 
back to the elementary form and is released by 
the cell by exocytosis. 

➢One phagolysosome usually produces 100-1000 
elementary bodies. 

➢The entire process takes 24 – 48 hours. 
➢The EB may infect new cells and the cycle 

continues







ANTIGENIC STRUCTURE

Chlamydia antigens consist of 3 groups:
1. genus-specific antigen, 
2. Species-specific protein antigen, 
3. serotype-specific.                                    

➢ The sero type-specific 
antigens are located on 
MOMP and on the basis of 
this chlamydiae have been 
divided into many serovars
or serotypes.



CULTURE

Chlamydiae can be isolated by the 

following methods: 

(a) Animal inoculation: Mice can be           

inoculated through intranasal, 

intraperitoneal or intracerebral route. 

Mice die within 10 days. Smears made 

from lung, spleen, brain or peritoneal 

exudate demonstrate elementary 

bodies.



(b) Egg inoculation: Organisms can be 
isolated by egg yolk inoculation of
the specimen. Impression smears can 
be stained by Giemsa or Gimenez.

(c) Tissue culture: McCoy cells treated 
with cycloheximide are the most
commonly used cell lines. Irradiated or 
metabolically inhibited cell lines
can also be used for isolation of 
chlamydia. Inclusion bodies can be
visualized by staining the cell lines.



Ocular infections: C. trachomatis serotype 
A,B,Ba,C- is the leading cause of preventable 
blindness (caused by a chlamydia infection 
called trachoma) in the world. Other diseases 
produced are inclusion conjuctivitis (serotype D 
to K) and ophthalmia neonatorum.

Respiratory infections: C. pneumoniae
causes pneumonia. C. psittaci causes 
psittacosis.





Respiratory infections: 

• C. pneumoniae causes pneumonia.
• C. psittaci causes psittacosis.





Genital infections: C. trachomatis is also the 
leading cause of sexually transmitted disease 
worldwide. It is associated with non-
gonococcal urethritis and lymphogranuloma
venereum (serotype L1, L2, L3). C. trachomatis 
is one of the major causes of pelvic 
inflammatory disease (PID) and infertility in 
women.



LABORATORY DIAGNOSIS

• Specimen collection: Specimen should be collected by 
scraping the mucosa. Discharge should not be collected. 
Depending on the site of infection, ocular, urethral, 
cervical, sputum, respiratory secretions can be collected. 
In suspected Psittacosis, blood and sputum are collected 
for microscopy and culture and serum for serology. 



Direct detection of antigen: Antigen detection is a rapid method 
of diagnosing chlamydial infection.

1. Light Microscopy: Inclusion bodies of C. trachomatis can be 
detected by staining with Lugol’s iodine. Iodine can be used 
because inclusion bodies contain a glycogen matrix. Giemsa, 
Castaneda, Machiavello and Giminez methods are better and 
can be used to stain ocular, cervical or urethral specimen.
2. Immunofluoresence: Direct fluorescent antibody test detects 
major outer membrane proteins. It is now considered by many 
the test of choice for diagnosis.



ELISA: Antigen and antibodies can be detected by 
ELISA. Antigen detection is more specific than 
antibody detection.

Isolation: Mice, fertilized hen’s egg and tissue 
cultures can be used for isolation of chlamydia. The 
clinical specimen can be inoculated into the yolk sac 
of 6 to 8 day old eggs. Irradiated or cycloheximide
treated McCoy cell culture is the preferred isolation 
method. 

Molecular tools: Polymerase chain reaction, ligase 
chain reaction can be used for detection of chlamydia



TREATMENT

Sulphonamides and 
tetracycline are the 
drugs of choice. Single 
dose azithromycin is the 
drug of choice for non-
gonoccocal urethritis



“



TREPONEMA PALLADIUM
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