SHIGELLA
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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.

Shiga, Kivoshi (1871—1957 __



Kiyoshi Shiga ( Shiga Kiyoshi, February 7,
1871 - January 25, 1957 Sendai, Mivagqi,
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
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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.
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Shigella are short. gram -ve rods
Non-sporing, non-motile
Non-capsulated

Fimbriae are present only in S.
flexneris « 1.
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Aerobic and facultative
anaerobes.

Optimum temperature 37°C
(Exception S. sonnei grow even
at 10°C and 45°C).

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




On MA, colonies are pale and yellowish
(non-lactose fermenting). Exception S.
sonnei being late lactose fermenting

become pink when incubation period is
prolonged.

On MacConkey agar



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.
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On XLD probably the best selective media
for Sh/ge/la being less inhibitory to S.
dysenteriae and S. flexneri than DCA.
Colonies are red and unlike those of

most Salmonella W|thout black centers.
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Good growth with uniform turbidity on incubation
over night at 37°C.

In some cases, especially fimbriated form a
surface pellicle on longer incubation.
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Selenite F-broth enrich S.
sonnei and S. flexneri but
inhibitory to other Shigella.
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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.



| < ‘ = v on
‘ﬂ ‘1 “1 /-v “1 ~ “‘ [ — Pl r g ~— — — v — —~ . 4::. — / — — ~ i ~ [ [ ﬂ \
\ \ | - :
o & S A K R = — — — —
Wi £

)/

=/
/|
/e

r b TR — e o ~—t _ e e R AN
. LAY [ A | | ;

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).
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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.
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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 genetlcally divergent
species of the genus Shigella. |
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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.
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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.
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Carbohydrates utilization:
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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

H,S -ve

Urease -ve

KCN growth (-ve).

Gelatin not liguified.

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




3-SYMPTOMS

« Symptoms af shigeliosis ypicaldy stan 1-2 days atee
ure and inclde

. Dlam‘&i [somatimas Blcody)
v Fovor
« Abdominal pain and cramping

« Tenesmus, a aaintul sensation of noecing o Mowe your
Dowes even when they are already amply
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AN INTESTINAL DISEASE CAUSED -.;i;f e

AY A FAMILY 0% BACTERIA
KNOWN AS SHIGELLA
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' Dnnhoea
» Abdominal paln ar cramps
' Fever

Narrhea

COMPLICAYIONS :
w + Dehydration » Selzures + Ractal prolapse
Abaomina + Hemolytic uremic syndrome * Toxic megacolon

cramps UOTLEERE) |+ Reactive arthriis
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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
iIs 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



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.
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Methods to Diagnose
Shigellosis

« Shigellosis can be correctly diagnosed in
maost patients on the basis of fresh blood in
the stool. Neutrophils in fecal smears 18 also
a strongly suggestive sizn, Nonetheless,
watery, mucoid diarrhea may be the only
symptom of many S sonnet infections, and
any clinical diagnosis should be confirmed
by culuvaton of the etiologic agent from
stools.
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LAB DIAGNOSIS

COLONIES ON MA/DCA : NLF PALE AND
TRANSLUCENT

COLONIES PICKED UP FOR THE
FOLLOWING TESTS:

HANGING DROP : NON MOTILE
GRAM’S :GNB

BIOCHEMICAL TESTS : IMVIC ++--
ANEROGENIC FERMENTERS

SLIDE AGGLUTINATION WITH SPECIFIC
HTS DrT.V.Rao MD 3U
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Deoxycholate Cltrate Agar (ICA)

Negative

FPositive |




~w Diagnostic Laboratory Tests
oA, SPECIVIENS
- Fresh stool, mucus flecks, and rectal swabs for culture,
=B CULTURE
te. differenns] media (G MacConkévs or EMB age) and  selective
media (Hekiom e s or salmonelia-chazells gar). Coknliss
(hsgtasg-negattvd) 0lomds e soin on NadTonken's:  Iheie cdganisms
f2il o produce H2S, thit preducs moid hut ot g ia the buit and an

alkahin slant w tnple v won agar medhos, At that & acaumatile
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Serologic diagnosis

* Serglopic examination with
pohlyvaient and monavalent
anti-<era

* For sarggrouping ang
SCrotVRing.

* s net used 10 diaEnose
shige o mifection it is for
conformation,




5-TREATMENT

Diarrhea caused by Shigeila usually
resolves without antibiotic treatment in 5
1o 7 days.

-Paopie with mild shigellosis may need
only fluids and rest. Bismuth subsalcylate
(e.g., Pepto-Bismok®) may be helpful, but
medications that cause the gut to slow
down, such as loperamide (e.q.,
Imodium®@) or diphenoxylate with atroping
{e.g.. Lomotil®), should be avoided
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Antibiotics

Ampicillin

Chloramphenicol

Tetracyclines

Nalidixic Acid

Nitrofurantoin

Oral aminoglycosides (gentamycin)

15t and 2"9generation cephalosporins
Amoxicillin



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 gDay 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 gl2hr 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 g12hr for 5 days 8-10 mg
TMP/kg/day 1V divided g6-12hr forup to 5
days)
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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.
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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.
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CHLAMYDIAE




CHLAMYDTIAE

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-




0 /[t does not have a peptidoglycan layer
and has no muramic acid-

0 Chlamydiae exhibit characteristics
intermediate between bacteria and
viruses:

0 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:

v’ conjunctivitis,
v’ cervicitis, and

v’ pneumonia-
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"/They arg recognized as bacteria a5 @

© They have both DNA and RNA. N

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

© Replicate by binary fission
© Susceptible to antibioti
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There are three species

o C, trachomafis,
© Cﬁfamy/apﬁi/a pxiffaci,
© Cﬁfamy/apﬁifa

pneumoniaae




CELL STRUCTURE

e Chlamydiae have a cytoplasmic membrane and an
outer membrane similar to Gram—negative bacteria but
lack a peptidoglycan cell wall.

e Chlamydiae cannot synthesize their own ATP and
require intracellular abode to remain viable.

e Chlamydiae exist in two forms:

® The elementary body and

® The reticulate bo_dy.




ELEMENTARY BODY (EB)

e The elementary body is the dispersal form, which is
analogous to a spore.

e This dispersal form is about 0.3 um or 200-300 nm in
diameter.

e |[tis the extracellular infective form.

e Itinduces its own endocytosis upon exposure to target
cells.




RETICULATE BODY (RB)

o Reticulate body is the intracellular,

multiplicative form.

o 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.

> |t divides through binary fission at
y 2-3 hours per generation.

approximate

> |t contains r

o cell wa

an inclusion in the cel
mantle around the nucleus.
» The Inclusion bodies are basophilic.

| and IS detected as
arranged as a



» 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

e
>T
>T

ementary bodies.
ne entire process takes 24 — 48 hours.

ne EB may infect new cells and the cycle

continues




Developmental Cycle of
Chlamydla

3 EB bind to host cells
— Epithelial cell
— Macrophage
3 Internalization
— Endocytosis
— Phagocytosis 1. Susceptible cell 2. Ingestion
3 Inhibition of phagosome-
lysosome fusion

3 Reorganization into RB
3 Growth of RB by binary - ‘ @
fission

}, Reorganization into 1(u~1+kyinl,

RB inside phagosome hssion



Developmental Cycle of
Chlamydia

3 Reorganization into EB

¥ Inclusion bodies

i Release of EB
— Lysis -C. psittaci

— Extrusion - C. frachoma
and C. pneumoniae




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.




DISEASES PRODUCED BY
CHLAMYDIA

® 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.
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Respiratory infections:

« C. pneumoniae causes pneumonia.
« C. psittaci causes psittacosis.




Pathogenesis - C. psittaci

1 Inhalation of organisms in bird droppings
— Person to person transmission is rare

1 Hematogenous spread to spleen and liver
— Local necrosis of tissue

i Hematogenous spread to lungs and other
organs

i Lymphocytic inflammatory response

— Edema, infiltration of macrophages, necrosis and
occasionally hemorrhage

— Mucus plugs may develop in alveoli
i Cyanosis and anoxia




® 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. frachomatis
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 arapid method
of diagnosing chlamydial infection.

1. Light Microscopy: Inclusion bodies of C. trachomatis can be
detected by staining with Lugol’s iodine. odine 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










Pathogenesis
Stages of syphilis
- Lab diagnosis

Treatment
+ Prevention
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=+ syphilis also called as STD's
( Sexually transmitted disease)

E




History

<« Fritz Schaudinn (1871-1906) and Paul E.
Hoffmann (1868-1959) discovered Treponema
pallidum in serum in 1905.
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They are thir
imn length and O

Helically coiled shaped

. Actively motile organism

. It contaimms endoflagella

. Spirochaete organmism







CULTURAL
CHARACTERISTICS

» Treponemrma pallidum has no
been cultured v artificial
medias.

%+ Fastidious organism that

o | exhibits narrow optimal ranges of:
- - PH(7.2to7.4) , C
/D - Temperature (30 to 3-’?“’C)
|




PESIS TANCE

= Delicate and inactivated by hea

soap ,cold ant biotics ,some
chemicals UV radiation and

glycerol.

x Heat ( 41-42° c at 1hr )
/z x Cold (0-4° Cin 1-3 daxs) O




Pathogenesis
Organism entry(Sexual contact)

by penetrating the intact mucous membrane or
entering through breaks in the skin

Invade the blood stream and spreads to other
body sites l

endarteritis

|

Progressive tissue destruction




Wﬂsmmﬂgwmﬂngm& »
; A4 =lalllF—

* Syphms is a chroncc bactercal

pamdum-

=+ It is mai transmitted b
direct sexual intercourse.

> & syphilis develops in s&ages :
-] and syrmptorms vary with each Bl
/D i stage. -
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Mode of T ransmission

Direct sexual contact (90 906%6)

> Blood transfusion

> Via placenta from infected pregnant mother =2 factus
> causes congenital syphilis.

Sexual Contact Direct Contact
<

"TRANSMISSION

-". A
8l cod lill <
Transfusion J @

Transplacenta




« So that it is divided into,

1. ACQUIRED SYPHILLIS
2. CONGENITAL SYPHILLIS




l.Acquired syphilis
* 1. primary syphilis or primary stage
« 2. secondary syphilis or secondary stage

« 3. latent syphilis or latent stage

2% 4. tertuary syphilis or tertiary stage

emtal syphilis

\
.-

N .
8 s - f’i
& . . N , -\

s - - — - - \ . ¥ ]



PRIMARY SYPHILIS OR
PRIMARY STAGE

 In this stage the papule appears in the
genital area that ulcerates and forming a
primary lesion called “chancre” or "hard

chancre”.

‘=, It is characterized by red, flat, painless.e

ed ulcer with 1-2 cm in diame l& ‘

P >




« This lesion is also called as hunterian
chancre, which is most frequently appears

iIn the external genitalia(penis,labia,vagina)

« Occasionally the chancre may appear on

_“«,mouth, lips, cheeks and nipples.

(e

4

o |
. \ / J




Primary Syphilis - Chancre

o




Secondary Syphilis

+*Secondary lesions occur 3 to 6 weeks after the
primary chancre appears

> may persist for weeks to months

<*Primary and secondary stages may overlap

s*Mucocutaneous lesions most common

Q Symptoms:

fever

swollen lymph glands

sore throat

ﬁatchy hair loss
eadaches

weight loss

muscle aches

fatique




Secondary syphilis




Latent Syphilis

~~Host suppresses infection-no lesions are
clinically apparent

<~ Only evidence is positive serologic test
<~ May occur between

primary and secondary stages
secondary relapses
after secondary stage
» Categories:
« Early latent: <1 year duration
« Late latent: =1 year duration




* Congenital syphilis
usually occurs following
vertical transmission of
T. pallidum from the
infected mother to the

fetus in utero, but
neonates may also be
infected during passage
through the infected
birth canal at delivery.




Laboratory Diagnosis

< ldentification of Treponema pallidum in lesions
« Darkfield microscopy

« Direct fluorescent antibody - 7. pallidum
(DFA-TP)

« PCR

~-Serologic tests
« Nontreponemal test
« Treponemal tests




Direct fluorescent antibody
staining for T.Pallidum(DFA-TP)

« The smears made from the exudates can
be directly stained with fluorescein labelled

antitrponemal antibody.

 This is also called as fluoroscein labelled

-

. “yantibody test.




e Serology methods
NON TREPONEMAL OR STANDARD TEST

- 1. flocculation test
VDRL test
RPR test
kahn test
« 2. Compliment fixation test




VDRL TEST

« |t is a most widely used screening test

which is rapid and economical.

« In VDRL test, 0.05 ml of serum which is
heated at 56degree C for 30 min is taken.

« One drop of freshly prepared cardiolipin

ail tlgen Is added over that.

2 Is rotated at 180 rpm for 4 ;

\




» Positive: formation of clumps

 Negative: formation of uniformly disturbed

crystals.

il

«ﬁt\



Cul ture
CANNOT

be done
in artificial
media

LABORATORY DIAGNOSIS

Primary syphilis

Microscopy

Dark 9round Direct fluorescent
Silver imPrednation

Serology O
Non specific

VDRL
RPR

Specific
FTA ABS




TREATMENT

- Early stages
benzathine benzyl penicillin-single dose
doxycycline- twice for 5 days
- Late stages
o

%,  benzathine benzyl penicillin- once. i 2

-

or 3 weeks. . £

Y )
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H'I'I'HEDUL'I'IDH

e Gr itive, mri acid  fast,
»ﬂhhsuhﬂ? ‘siained segments, due
S ﬂb mmﬂ wlﬁ 'Ihw 'I'rﬂ--

pe ﬂﬂhnp-——hmﬁﬁr l'.hﬂ m

Morphology

The diphtheria bacillus is & s
dency ta clubbing at one or both ¢
E-lnnmu:pha: mmurha‘ B@Pmdmn 1

grm:ulus that s:m fis sturagi IrEmL
w!uﬂn nr lahn—-i':ml:t rxmuhi
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ent strains of diphtheria bacilli produce a very
‘Powerful exotoxin (Table 25.1). The pathogenic effects
of the bacillus are due to the toxin, Almost all strains
l.'!f-:'m.&i_ld'intﬂrm!diiﬂ (about-95-99 per cent) are
l toxige €, whi only about 80-85 per cent of mitis

1 ¥ ll' y -.-: B-;!m-m.
The '

| _ ions vary with the origin of the cultures
| tested. Strains of all three types are invariably virulent
when igolated from scute cuses. Avirulent SLTRINS Are
| commaon ameng convalescents, contacts and carriers,
| particularly in those with extrafaucial infection,
There is considerable variation in the amount of
toxin produced by the different strains, some produc-
ing it abundantly and others only poorly, but the roxins
preduced by all strains of the diphtheria bacilli are
qﬁaﬂ;aﬂvﬁy similag, The standard strain almost univer-
sally used for toxin production is the Park-Williams 8
strain, which has been variously described as a mitis
(Topley and Wilson) and intermedins (Cruickshank),
Properties:| The diphtheria toxin is & protein and has
been crysi 5¢d}a:_I‘l_ has a molecular weight of about
ﬁzt‘)@ihl_g extremely potent and the tcl.‘l.ﬂ_l dose for
a 250 g guinea pig is 0.0001 mgl\Jt consists of two
ﬁ__-'.mmﬁ, %:ml B, of MW 24000 and 38,000,

* respecti , Both fragments are necessary for the
: Sk en released by the bacterium, the toxin
' hﬂﬂﬂl-l&l: the active site on ﬁ'_nm_imt A s
tivation is probably accomplished by pro.
in the culture medium and infected tis-

gment A, Fragment B is responsible for

 The [actors affecting |oxin
Tollows:

n that has lost its toxicity by

capable of inducing antitoxin

| a5 8 vaceine candidate, T s 1

Produciig,

o The toxigenicity of the diphtherig Bl .
on the intracellular  presence ﬂl‘-""'lm
{tox+), which act as the genetie o
[I"Eﬂ.l.ing-tmiﬂ production. Non-toxg ok
be rendered wxigenic by inlﬂclinﬁz"—fmmm"
or some other phage, This is known i _.'
phage conversion. The toxigenicity m?:;‘hf
long as the bacillus is lysogenic. When the m&i
cured of its phage, as by growing it in e
of antiphage serum, it loses its toxigents danee

 Toxin production is also influenced by the s
tration of dron in the medium, The Opitmvi by
of iron for toxin production is 0, mgil. Wil

cancentration of 0.5 mg/l inhihiis the Emhhﬂ
[oxin

Mechanism ol action: The diphtheria oxin HCl
inhibiting protein synthesis, specifically, Fragmen) |
helps in binding and {ragment A inhibits polypepike
chain elongation in the presence af nicotinamade wde:
nine dinuclectide by inactivating the elongation facke
EF-2; Ithas a special affinity for certain tssues sk
the myocardium, adrenals and nerve endings:

Clinical features

The incubation period in diphtheria is commonly 34
days but may on oceasion be ag short as one day, I
carriers, the incubation period may be very Prﬂi““ﬂj'
The site of infection may he:

Table 25.1  Characteristics of diphtheria toxin

Lethal dose 0.1 pgikg
ture 2 subunits

s
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geal diphtheria is the most common type

“yary from mild catarthal inflammation 1o

d involvement (Case), According 1o the

rily r.|:1.1.|:|I1.ll:|ﬂl:m. iy be classified as;

'_ ‘or hypertexic in which there is severe

with marked adenitis (bull neck). Death is

circulatory fatlure. There 1 o high incidence

Zﬂhrl';iq sequelae in those who recover,

g, which leats to ulceration, cellulitis and even

rene arcund the pseudomembrane,
Humrrhﬂil“' which is characlerised by I:ﬂ|_|_r_hng
from the edge of the membrane, cpistaxis, conjunc-
mﬂ hmrrh&glﬁ purpura i and penecalised bleeding
iendency.

Common complications are:

-Mphym due o mechanical obstruction of the
respiratory passage by the pseudomembrane, for
which &n emcrgency tracheostomy may  become
necEssary

s Acute circulatory failure, which may be peripheral
or cirdisc,

s Post-diphtheritic paralvsis, which tvpicolly occurs
mne third or fourth week of the discase; palatine
ancl ciligry, but not papillary, paralysis is charascter-
istic, and spontaneous recovery is the rule.

® Toxemia, m which the bacilli remain confined to the
e obentry, where they multiply and form the toxin,
which is absorbed and produce toxic damage to the
h"-'ﬂﬂ{ﬂ'lynh.udmsl kidney (ubular necrosis), lver
ind adrenal glands.

' lﬁlﬂ necrotle changes, leading o fibrinous exu

Hles; these, tugether with the disintegrating epithe-

]H ”-'nfr lewcocytes, erythrocytes and bacteria, con-

‘ﬂ“‘h the pseudomembrane, which is characteristic

.qﬁ&iﬂhﬁlﬂmm nfection.
tchanical, caused by the membrane.

oxigenic strains, which may cause infection
mmdmﬂimdualﬁ. as immunity with the
5 not confer antibacterial immunity, Such

.

ﬁ-‘ﬂ]ﬂ I:hmlgh pseudiomembtane forma-

whitlow or ulcer may occur, Cu |
commonly cased hynﬁn-taxigaﬁi’- RN |
theria bacilli. Fomites do not seem to plltF ' nt
role, thaugh in special situations, toys and pencils m:

uct as vehicles of infection. i

Typing

Typing methods are used to determine the transcon-

tinental spread. This has become important becauke
infection can be introduced from the countries wl'm‘:
outhreaks continue to oceur in children into countries
that have been able 1o contan the infection, but ado-

lescent and adult pepulation are still susceptible to the
mnlections,

Typing methods 1

+ Blotyping: This iz done based oa blochemical tests
mostly WEing sutomated systems,

s Ribotyping: This (& prosently cansidered tn be the most
utehul method to type the strains of Cdiptherae.

« Molecular methads | (ke Pulse Fleld Get Electrophoresis
(PFGE), Random Amplification of Polymorphic DNA
|RAPD) or Amplified Fragment Length Pﬁ'mrm
[AFLP) ‘ara the other molecular methods used fqr
typing,

» Bacteriophage typing: About 15 bactenophage Types
Ry been descelbed, Types and Il are mitis, IV and
Wiintermedius, VIl avirulent pravis and the remainder
vitulent gravis: The phage types are apparently s
A-gystem of bacteriogin (diphthericin} typing: hﬁ*ﬂﬂ.
been dascribed. Other methods of 'I:gplmg. ‘Iﬁ:'J.uj:*g
bacterial polypeptide. analysis, um, restric
patterns and hyoridisation with DA prnbﬁ Jawasy

due to poor discriminatory power, this 15 Hﬂ-ﬁﬂsﬂél_l
[ longee

i
i
o
|

Laboratory diagnosis
Lubnralmy mnﬁnnaliun of d-tp]-i.mma 15;; |
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. pu j
unule "'ji"lnuhlmﬂ’lmmultud at the poles
e b l#II[ nmi are called polur bodies,
y Liram FIHI!I. the granules are more strongly
onltive than the rest ni’thu bacterinl cell.
t 'lnun .hlum The gflnu!n take up
1: r.‘-nlﬁur and are, h:n:c. cilled meta-

HHII,, ent dilferentintion from same Lumrrll:ll:liﬂ
corynebacterin normally found in the throat may
ﬂﬁ be difficult.

Gram- or Leishman-stalned smear: This is done o
rule out Vincent's spirochetes and lusiform bacilli
-r#pqmlhh for Vincent's angina which clinically

,i_'ﬁnllllﬂhmlﬁmn' Diphtherin  bacilll may be
identified in smears by direet immunolluorescence

: _"I:‘_iﬁl 1% more specific as the smear is stained with
secific antibody,

m serum slope: Growth is i
yarum sope. The colomies can h,, ok
haurs, Calonies appear at first as !.m. i ¢ _
apagque dises but enlarge on continued § " Whit
may scquire a distinet yellow tint.

Tellurite hlood agar: Several modifications of g
blood agar have beern utilised, such as Hﬂ#‘ ,'.;.
Hoyle's media. Tellurite (0.04%) inhibits the grogd
of moat ather bacteria, acting a8 a seleciive )
Diphtheria bacilli reduce tellurite 1o metallic ’lﬁﬁ
which is incorporated in the colonies, giving hl
grey or black golodir. The growth of []iphthnrla'ﬂ;'
may be delayed on the rellurite medium and colomey
may take two days 0 appear. Plates will have 1o b
incubared for at least two days before being comsid
ered negative, as growth may sometimes be Hlji,
The tellurite medium is particularly important in e
isolation of diphtheria becilli from  convalescenls
contocts und carriers, as in these cases thoy mlfh
outnumbered by other bacteria.

Based on coloninl morphology on the h‘"ﬂh
medium and other properties, Mcleod 1.|nu‘lmﬁ'
therti bacilli into three types: gravis, intermedios.
mitis, Toble 25.2 lists the characteristics of the e

fypes.

Sheep blood agar;: This is required 10 dlﬁ"-’""ﬂﬁmd‘
onies from streptococcal or staphylococcal | phary b
which may simulate diphtheria. If the swab '
inoeulated promptly, it should be kept

sterill serum so that the bacillj remain viable. T
slope may show growth in 4—8 hours but, If pEE

will hiave: 1o be incubated for 24 hours.

:r

. _‘+ !_hehmhl rouctions

Scanned by CamScanner



s Proteolytic activity is absent. They do not
dhyse urea or form phosphatase.

1Whn of toxicity (virulence testing)

isolate of the diphtheria bacillus should be tested
genicity for the bacteriological diagnosis 1o be

Hhhus:l 0 t]-mt each receives 0.
Tent sites, One animal acts as the
- -'-h#m mmmd 500 units of

:ﬁil;l'ng:m
fine pinuﬂrﬂﬂlnmﬂ

Negative.

ﬂi .

e

is indicated by inflammatory resction at the site of
injection, progressing o Necrosis in 48-72 hours in
the test animal and no change in the control animal.
An advantage in the intracutangous test 15 that the
animals do not die, As many as ten strains can be
tested at a time on a rabbit.

In vitro tests
» Elek's gel precipitation test: A rectangular strip of

filter paper impregnated with diphtheria antitoxin
(000 units/ml) is placed on the surface of a 200
normal horse serum agar in a petri dish while' the
medium is still fluid. If horse serum is not available,
sheep or rabbit serum may be used. When the agur
has set, the surface is dried and narrow streaks of the
strains are made at right angles to the filter paper strip.
Positive and negative conirols should be tested. The
plate is incubated at 37°C for 2448 hours. Toxins
produced by the bacterial growth will diffuse in the

agar and, where it meets the Hnﬁh}mﬂltnm.
concentration, will preduce a line of :

(Fig. 25.2). The pr:aunnn of such
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: chuln reaction for detection of Toxin
| 'ﬂﬂﬂnp&l to detect the presence of
—1' he tmrh, in dlniual isolates,

d&"mrhﬁqns have been noted in ¢ _I
of the different types in different Places 4y gg

Evidence shows that the gnms ﬂrﬂi o
extent, the intermedius strainy ; fire ﬂ]ﬂu tAge
readily than mitis in populations naturafly

artificially immunised. Table 23,2 fjagy the

istics of the three types. The prolonged and
epidemic of diphtheria in parts of the ersty
U'nion in the [900s, :|n'|.-u]1.-'|;|15 several

a mortality rate of up to 20 per cent is a

what can befall countries that neglect imig
and let living conditions deterivrate.

Age: In endemic areas, it is mainly o disease of,
hood. [t is rare in the first year of life due o
immunity obtained from .h:_ maother, reaches
between 2 and 5 years, falls slowly between 5and
vears, and rapidly between 10 and 15 years
very low incidence afterwirds hecause of ac _
nity acquired by repeated subclinical inféctions
Asymptomatic carriers who outnumber &
by a hundrediold or more in endemic areas
mast important ,'i_nurc-e.':-'r af infection. In
ale regions, carringe is mainly in the nose s
Masal carriers harbour the bacilli far k‘ﬂﬂﬂ'
than pharyngeal carriers. -
In nature, diphtheria is virtually confined i
beings, though cows may on occasion be
diphtheritic infection of the udder, The

such cases is invariably transmitted by th
'm-fﬂtﬂﬂﬂ may be spread through the milk &
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] _}__._l_:_'.}r:-ulahn'g antitoxin |evel L-;l
| by seralogical tests such g

=

: tion or by neutralisation in egp
levels of more than 0.1 U/ per
is considered an indey of pr

o

Dleclive

‘__ga:] be controlled 1'51.' ili]mumgminnl Thl"l.‘ll
immunisation are available: active, Passive
ad. OF these, only active immunisation can

]\ﬂd immunity and lead 10 erudication of the

fagsse, Passive and combined immunisation Cam pro-
e tmergeney protection to susceptible individuale
exposed 10 isk.
Active immunisation:  Diphtheriy iImmunisation s
done waing & killed vaccine. Currenily. rwa nTCpar-
o are gvatlable for active immunisal 1T
s Formol toxotd (also known as fluid toxoid) i« P
pated by incubating the toxin with formalin,
'Mﬁlhﬁl tomoid is purificd wxoid adsorbed onra
lfﬁpiuh]: pluminium phosphate, less often the
h!ﬂmi'ﬂ':hi It is much more immunogenic than for-
- ol toxaid.
M‘F Diphtheria toxoid is usually given in children
”Q"H"ﬂﬂ“ Preparation containing tetanus toxoid and
WSS wecine, as the DTP, DPT or triple vaceine
b g children, diphtheria toxoid is given in a dose
L flimiy ef Nlocculation) units 1o all recom-

mdividuals.

) ® The schedule of primary immunisation of
5 ehildren consists of three doses of DPT
s 0f at least four weeks, preferably six

mare, followed by o fourth dose about a year

%A further booster dose is given at school

atic n: Smaller doses (1-2 Lf units) are.

n and adults to minimise adverse

| itd diphtherii patient, with erythromycin along with the

Pussive tmmun]uﬂpn Tfnﬂum!;m

‘@ be Used when susceptible persars are Expe
feneral pediatric wurde, |y -ﬂﬂ‘lﬁhlﬂs e

ous administeation af 500-1000 units
tantidiphtheritic serum, ADS), As (his is 4 horse serum,
Precaution agaist hypersensitivity should be ohserved.
Combined immunisation:  This consists of adminis-
tration of the first dose of adsorbed tossid on one arm,
while ADS s given on the ather arm, to be continued
for the full course of active immunisation. 1deally, all

chses that receive ADS praphylactically should receive
combined mumunisation,

=

Chemoprophylanis ..oy
This 5 sormetimes giver 1o this susteptible :lﬂée-mﬁtﬂ_ﬁj

Doostar dogse ol Wadelme,

Treaimeni

opecific treatment of diphtheria consisty of hntitoxe

and antibiotic therapy. Antitoxin should be given
|11'||'|'|r_‘~!|i.;l.|-.'|.} when diphtherfa s suspected, as the fatal-
iy rute incresses with delay in stirling antitoxic treat-
ment. The recommended dose is 20,000-100,000
units for serious cases, hall the dose being given
intravenously, Antitoxin treatment is generally not
indicated in cutancous diphtheria as the cousative
strains are usually non-toxigenic.

Codiphtheriae is sensitive 1o penicillin and can b
cleared from the throat within a few dags by penicil-
fin treatment. Diphtheria patients ore given a churse
of penicillin though it only supplements and dwmi
replace antitoxin therapy, : -

Erythromycin is more active tham p T
treatment of carriers.
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