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.$ Definition of Taxonomy (taxon= group):

r The sciense of biological classifieation'

* Itconsists of:
A, Classificafion is the arrangement of organisms into groups'

B. Nomenclatune is the assignrnent of narnes to taxonoinlc groups'

c. Identificationr the determination of the particr,lrar texoil to which a particular isolate

belongs.

+ Organisms excePt viruses ara
d'/ - r. ! :---1--l^ f-\.-

L tuxorr,rmic groups which include Domarn'
vl<*aufl^N

Kingdorn, Phylurn, Classes, Orders, F'amilies' Genera' Sp"G,i.:1 Tiffli: :
ffiffiil -Ji-r. Lt*ses are crassified differentlv, sc rhat the family is the higheet

taxonomic grouP.

The b*sic taxonomic Sroup is thc ;pccies'

Species are defined ooih* basis of phenotruic and genotypic differences arnong

bacteria.

A hacterial specier is a collection of strains that sh*re many ctable properties and

differ significant$ Aom other groups of straitrs'

A *trrin is an individual mernber within the species'

A genus is a well-defined group of one sr more species that is clearly separate from

other genera.

* The binomial system is used for nornenclature of organisms (except viruses)'

r It eruploys tho genu$ and species names'

r The gerlr$ name is always capitalized (e.g. Escherichia) while the species narne is

nevsr eapitalized (e.g. coli); both terrns are witten in italic form (e,g. Esoheriehia coli}.

After first usage in a manpscript, the first uame 'ri'ill often be abbreviated ta the first

letter (e.g. E. coli).
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1. Genetic homologY:

r Is a similarity between the DNA or the RNA of organisms.

r It detffrmined by base composition, nucleotide sequence CIr DNA hybridiz*tian rates'

. Two org*uisms are considerrd to helong to the sflme species if they have:

A. DNA homolog5r of ? ?{lYo , or

B" 165 rRliA sequcnt€s are ) 97Yo identical

2. Phenatpic ProPerties:
r E.g.biochemical reactions, chemical composition, cellular structures and

immunological features are nsed in defining a bacterial species

1 .3. Systematic Microbiologr i

* The systematic study of microbes include basic knowledge of:

1. Morphology and structure of infectious microbial agents.

I. Cultural char*cteristics of the organism including O2 requirements, medium for

primary isolation and incubation couditions"

3. Biochemical reactions ofthe microbe-

4. $ource of the microbe in nature and mode af transmission'

5. Diseases caused by a particular infectious agent'

6. pathogenesis, virulence factors and mechanisms by which micrabes cfluse disease'

?. Lahoratory ditgrosis of the infectious disease'

8. Anfimicrohial ageuts used to combat infectious agants in hurnan body.

9. Prophylactic measures e.g. vaccination or by applying appropriate infection conffol

measures.
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Chapter
.1. Characters of the genus

{":ttt}[*ix{-" +

1. Gram-positive spherical cocci arranged in grape-like clusters.

2. Catalase positive.

3, Opaque pigmented colonies are usually produced on agar.
.1. The rhility to produ*e staphylocoagukce dividss the genus into two groups:

A" Coagulase-positive staphylococci: S" aurCI$o lras the greatest pathogenic potential and

is the most medically important species"

B. Coagutase-xegative staphylococci: e.g., S. epidermidis and S. saprophyticus which are

S. aurcus is a facultative anaerobe.

It usualiv produces golden yello*' enelopigment.

+

rBf

s

1)

2\
_3) Mannitol salt agar (selective indicator merliurn) producing yellorv colonies due to

rnannitol fermentation :

e fftis mediurnfucilitates isol,ati.on af S. aareus (salt talerant) frorn specimens

contaminated by other bacteria.

Nutrient agflr.

-4-
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Blood agar: producing complete (B-) haemr:lysis due to production



,* Virulence factors and pathogenerisl

Coagulase

Entsrotoxin B*

b /TSST-r

( Os-toxin

Pratein A

Collagen
bind,ing
protein

Fibronectin
hinding
protein

1. $trphylocorgulsse:
. Coagulase is an extracellutar protein that has the ability to convert plasma frhrinogen

to fibrin.
c Afibrin bawier isformed leading to:

S Protection fiomphagocytic and immune defences.

S Localization of infection e.g.firnncles.

2. Adhecln: The clumping factor (fibrinogen-binding protein);:
r Leading to attashment of tho organism to traumatized tissue and blood clots.

3. Protein A:
r trt is prescnt on nurface of S. au.reus.

. It Inhibits op$onization by non-specific binding to the Fc'portion of IgG -

4. Ilaemolyrins B.g. Alphr toxin:
o These are pore-forming toxins that lyse host cell membranes.

. They cause haemolysis on blood agar.

5. Invasinr:
. Promote bacterial spread in tissues e.g. I-eucocidin, staphylokinase and hyaluronidase.

6. Erotoxinr having euperantfien mechanism :

a) Enterotoxim responsible for staphylococcal food poisoning

h) Toxic chock syndrome torin-l ([SST-1).
c) Epidermolytir (exfoliatin) toxins rosponsible for staphylococcal scalded skin

syndrome (SSSS).

1iJiJIII



A.
1.

a.

b.

c.

2.

3.

r Contaminated hands of tl"re healthcare r'l'orkers'

Fyogenic dissases:

Locdized skin infections, the most common:

Folliculitis, furuncles, carbu*cles, or abscesses

Surgical site infections.

Traurnatic wound infe*tions fotrlowing skin injury and burns.

r Iuvasion of bloodstream {bafieraemia) and spread to numerous body sites lead to deep

infections e.g. osteornyelitis, endocarditis and meningitis.

. A resulting septicaemir may be rapidly fatal.

B. Toxin mediated disersee;

1, Staphylococcal food Poisoning:
S Incidence:
r It is the commonest type of bacterinl food poisoning'

Stanhvlococcal food poisonins is due to ;

Incubation period is short: 1-6 hours after ingestion sf foods corrtaining preformed

toxin"
i. The source of food contamination mey be:

&

a

I

a

t

, t { /,g

s#

A carrier such as food handlers harhsuring S. aureus on their hands or in the noEe'

A person with pyogenic staphyls0occal infection e.g., furuncle .

Incriminated foods inelude protein rich food like mayonnaise, milk and its products

e.g. ice cream sr enrhohydrate rich food e'g. pasta, cake and koskosi'

Toxins produced hy the organism use & superantigen mechanism:

There are at least six antigenic types of enterotoxins (A, B, C, D, E and G) produced

by 50% of S. aureus skains.

Staphytrococcal enterotoxins do not change the chsracters of the food regarding its

taste,co1guorodour,in*ddition,@ofboi1ingmayki1lthe
organism but does gg! destroy the toxin since it is heat stable"

S The disesse is characterized bv

r Violent vomiting and diarhea, usually without f,ever & usually self'limited.

-6-

+ ' contact r'l'ith j !

. Shcdding human lcsions, fcrmitcs contaminatcii fiom rcspiratory- tractf \
'.rt ,r-.- ----.-^ ^*l ..1.:* '-l\vF:/.

especially the nose and skin.
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Toxic shock syndrome (TSS):
Incidence:
First described in young rnenstruating females who use

vaginal tampons that are !e& in place for extended periad.

Any individual suffering from TSST-1 producing
S. aureus inftctions anprhere in the hody.

'H* recoclrtrd rllt
H tu*p!; nu{

a

3.
E'
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a

agiral colorizatio;
ly S-aurcas

T$S ic due to infcction or colonization by T$STl-producing S. aureus,

The disease is characterized bv:
Sudden ouset of high fever, diarrhoea, vomiting and red rash.

Hypotension with cardiac and renal failure may occur due to the superantigen action
ofTSST-1.
The rnortality rate rnay reach 10-15%.

Staphylococcal scaldcd skin ryndrome (S$SS):
Incidence: in neonates and children under 5 years afage.
$$S fo[ows infectioils caused by S. fl]ueu$ that produces exfoliafin toxins.
The disease is characterized bv:
Large bullae are farmed under the epidermis,
which rupture leaving rnoist, red, scalded dermis.

Full recovery without scar formation is the ruie

1. Specimens may include pus, sputum, urifle, CSF, blood in cases of bacteraemia,
septicaemia and endocarditis.

2. Ilirect detection iu Gram-stained smear$:

r ffram-Fositive socci ars seen in clusters in assosiation with pus cells^
e lu{icroscopy cannot discrirninate staphylococcal species.

3. Cultivaticn:
r Specimens other than the blood should be plated directly onto blood agar and mannitol

salt agar and incutated at 37oC.

r Blood samples should be cultivated hy the blood culture technique"
r Subcultures are plated on blood agar and incubated as above.

4. Identilication:
S After 24h incubation, the growth should be examined for colony rnerphology, Gram

stain and catalase production" S. aureus is identified a* follows:
r On blotd ngflrt golden yellow colonies surrounded by cornplete haernolysis.
* {}n mannitol salt agar: yellow colonies.
. Gram-stained film: Ciram positive cocci in clusters.
r Coagulase test & Catalase test: positivc.
o ClumFing factor test: positivc.

w Coagulase and clumpingfaclar *re the mast important rnarkers

f*r identifufng,$. *ureus in the laborntory.



5, In cass of food potroning:
r Specimens: food remna$ts, vomitus and faeces shsuld be tested for the causative S. arueus

and its enterotoxin
r Isolation: on selective media such as mauaitol salt agar as the specimens are usually

contaminated with other bactsria.
o Iletcdion of enterotoxin production by the isolated stains or directly in the sample is done

by ELISA.
5. In cese oftodc ehock ryndroue:
o Cllnical fiudings.
r fsolation of the organism from suspected sites e.g. urounds, vagina or from tampons by

culture on mannitol salt agar,
o Detec$on of T$ST-1 in the btood by HLISA.
{' N'8.: Strein typing is required in the epidemiologic studies of outbrea}c of S. aureus

diseases such as food poisoning and surgical site irfections.* Strain tyPW can be done hy colony morphalogt, biotype profiles, phage typ6, plasmid
analysis, ribatyping, chromosomal analysis and pCR.

{. Prevention and control:
o Improved hygiene especially hand hygiene and proper infection contol practices & aseptic

techniques in hospitals are the most effertive methods of preveation.
.& Treatment and Antibiotic SuscepffbiHtiee:
r Abscesses fiay require surgical drainage and antibiotic therapy to prevent dissemination.o Systemic infectionr reguire vigorous antibiotic fieafineut.

'3' Therapy is seriously frced with the following antibiotic-resist3nce petterus of S. cureuc:L Penicillin rccistsut S. rureus: E Feollmdnoo 9lYoof S. aureus strains are resistant to penicillin due to P ,/
fiactamase (penicillinace) production "(, /-r Resistant strains remain susceptible to the semi-synthetic penicillin, ffU
(e.g. oxacillin and methicillin) andio cephalosporins. .fY 

''
t&

2. Methicilfiu resietant S, aureus (MRSA);
o It is a more serious type of resistance,
r There is a ehange in the penicillin binding protein (pBp)

which is the binding site for the antibiotic on the organism's cell
o This type of resistance is due to the presence of {

mec-A gelre on the chromosome of MRSA. * l ,'rq4g:: ;[.
Infections caused by MRSA strains canaot be treated with any of the beta- lactarn *o,Iffi
Also, MRSA isolates are often multiresistant to sther a*tibiotics.
vancomycin is used as the drug of choice far tueatrnent of MRSA infections.
Vancomycin resislant S. aureus:

Some strains of MRSA displayed interrnediate (VISA) or fuIIresistance (VRSA) to
vancomycin.

The new antibiotics linezolid and streptogrnmins are used for frBatment of infections not
responding to vancomycin

t
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Morphology flnd Culturrl Ch*racterirficsi
S. epider*tirlis i-s similur to S. uu

Virul*nce fattors:
Glycocalyx (or sHme):

It is an extrace[lular polysaccharide which enables the organism to colonize prosthetic

devices and facilitates formationof,a protective hiolilm on the device surface.

c Bialilm:
a
Ia
&-.w

5r;-RFACE

It is an aggregate of microorganisms in which eells adhere to each other on a surface.

These adherent cells are frequently embedded within a matrix of extracellular

polysaccharide.

Biofilms protect bncteria from hsst defences (e.g., antibodies), detsrgents and *ntibiotics.

Biofilms also facilitate exchange of gtnetic mtterial between bacterial cetrls leading to

spread of antihiotic resietauce arnorg thsm.

Pathogenesis:

S. epidermidis is part of the nonnal skin flora and it is attached to the upper layer of the

skin {epidsrnils) or rnucosa (carriage rate 100%}.

Alrnost all infections ars endogenoue but pffrson to person trausrnissiorr by contact may

cccur.

S. epidermidis is an oppartunistic pathogen associated with device related

{e.g., catheter related sepsis, prosthetie valve endocarditis, prosthetic joints

aild shunt iafeations), urinary tract and surgical wsund inf,ections.

Laborrtory diagnosio:

S. epiderrnidis is di*gnosed by its morphological and cultural characteristics.

It is sensitive to novohiocin.
Treatment:

q- s. epidermidis infections nre dfficalt to treat. fkis js becaut

The organism is often multi resistsnt ts antibiotics.

The inf'ections usually occur in prosthetic devices where the bacteria can

*equester themselves in a biofilm.

+
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2) It gives *4rite x*cax't

hacmolvtic colonics

on biood agar.

o

except in the
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Morphotory and eultural chryacteristics :

S. saprophyticus is similsr to $. epiderrnidis'

Prthogeneris;

S. saprophyticus rnay formpart of the normat flora of human

and rnucosa ofgenitourlnary tract'

It may spread to urinary tract in colonized young sexualiy active vromen causing

urinary tract infections (honeyrnoon cystitio) (endogenous infection)'

This is due to the ability of the organism to adhere to uroepithelial cells'

tabomtory diagnosis;

S. saprophyticus is similar to S- epidermidis

except in being novohistin resistant' --r--r-+-+

{. Trea&ent:
r Quinolone; are the drugs of choice'

skin

-10-
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* Characters ofthe genus Streptococcus:
a
*ft*gc&{._]""o.-'S

1. Gram poritive ovoid cocci arranged in chains or pairs.

2, Catalase negative: Catalare test is a key test for discriminatiug stneptococci from the

c*talase positive staphylococci.

3. Growth requires onriched media containing blood or ssnrm.
q Streptococcu$ pyogenes, Streptecoecus agalactiae and S*rytacacurs pneumoniae

are the most irnportant species.
.& The medically *ignificant otreptococci may be convenicnfly divtdsd on the basis of:
1. I{aemolysis on blood egar !

I

o

a

7

I

I

fieid flsr})ol!€ts .UphaHa||i0irEl$ Canlrna Herutysas

Complete haernolysis : beta"

Partial haemolysis : alpha.

No haernolysis: gaffiffia.

Lancelield classification; A group speeific c*rbohydrate antigen

Aecording tc which streptococci are classified into groups A to U.

Antihodies against these group antigens are used for identification of streptococcal

species.

.i

*
a

a

{'x{;tlilstt *

Eeid lisr})oiysis Canlrna Herulysas

Morphology:
. $. pyogenes are Gram positive cscci ir chains.

Cultural chrracters:
S. pyogenes produce beta haemolysis on blood agar.

S. pyogones grawth i$ inhihitsd by hacitrncin.

-11-
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.1. Yirulence factors end prthogenesis:

I. Fsctors that medirte adherence (colonizetion):

1. M protein: It is the most important virulencefactor.

r It is a surface protein which enables the bacteria to colonize sHn and to ese*pe

phagocytosir.

trt is immunogenic and divides S. pyogenes into about *0 M serorypes.a

2.

3.

Fibronecfin blndlng protein (Protein F).

Lipoteichoic acids.

II. Frctorr thet mediate invasion:

1. Antiphagocytic factors:

A- M protein.
Lrrt r'll+!"iil''ri" 'llic \;"4;

!-..rt;,,ri | .rt-l rfl:

Eriltosinl:
'rF{;\ il.i. ila

Invastfts : u.,,.' 
*

::t,.!:ii'il': n:
r.ri..l]ri.ri aLllrli

\I F:filer11 .,r {!nbrt}}'l

'i rl4!lcr,:frli{ .r,' t' Lin

-_-.* ( rr' h-a

llll rt*ll

F'lJ".ri',,

; at
!a**

, *

B" CSa peptidfss hreaks down C5a so that it no longer attracts phagocytes.

C. Eytluronic acid capsule:

r It is chemically similar to that of host connective tissue; therefore, it is not

immunogenic"
r This allows the bacteriurn to hide its own antigens ard to go unrecognired by its host.

2. Iuvasinsl
A. Streptokinase

{fibrinolysin}:
It activates
plasminogen of
human plauma into
plasmin that digests
librin and
{ibrinogen.
It is ten times more
potent than
staphyickinase and is

used for emqrgency
therapy af
myocardial
inf*retion to remove
blood clots.

B. Streptolysins
(haemolysins):
These ars ttryCI pore
forming toxins that lyse

hsst cell rnernhranes:
Streptolysin 0 (oxygen
labile) is a highly
immunogenic protein
and induce$ specifis
antibody fonnation {its
detectiou is the basis for
the anti-streptolysin O
test).
Streptolysin S {oxygen
stable) is non-
imrnunegenic.

C. Streptoco*c*l pyrogenic
€xotoxin$ (SPA- A, B & C):

r These toxins ast as

superantigens causing toxic
shock syndrome,
septiraemia, and neerotizing
fasciitis.

r In addition:
<: Toxin A is an erythrogenic

toxin that is responsible for
the red rash characteristic of
seurlet fever.

0 Toxin B acts as a Prottase
that contributes to the
pathogenssis of necr otiz ing
fsscfltls.

D. Others:
r 8.8., hyaluronidase and nucle*ses with streptokinase csntribute to the rpreadirg

nature of streptococcal infections'

-12-
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2.

a

3.
I

I. Locrticcdinfections:
l. Pharyngitit (sore thro*t, tonrilHtis)

. It is the c$mmone$ infection caused by S. pyogenes'

r It is characterized by pain, redness and swelling of posterior phaqmx, aecompanied by

greyish srhite tonsillar exudate and fever'

The organism is Esually transrnittsd via respiratory droplets'

Scarlet fever:

It occurs when the streptococsal infection (especially

is caused by an erythrogenic tsxin producing S' pyogenes'

It is characteri.Eed by development of scarlst red rash (sandpaper rash)

and strawberrY tongue-

SHn and soft tissue infections:

Impetign (pyodermall It is a trocal infection sf the superficial layers

of the skin with blisters and denuded surf,ace covered with crusts'

Cellulitis: It is infectiqn of'the g[ggg layers of the skin'

r Erysipelas: It is a tbrm of ccllulitis accompanicd by fcvcr and s)'stsmic toxicitv'

II. Invasiveinfections:
1. Puerperalfever:
. This is a life threatening infection of the endometrium and

surrounding structures complicating delivery or absrtion.

r Septicaemia and toxic shock may occur'

Acute endocarditis:

This fatal condition CIan occur in individuals with normal or d

Necrotiziug fasciitis :

It is associated with severe tissue destrnrctiqn particulady

associated with SPE'B (proteare)-

r The desrructive nature of this cr:rrdition led ta the term "flesh-eating bacteria".

Toxie shock syndrome;

This condition is mediated by the production of sPE- A, B &

It often hegins ,urith skin wounds or rninor traumas and

rapidly deterioratEs leading t* necrstizing soft tissue inf,ectisns'

Shock, renal faitrure and acute respiratory distress sytrdrome

are complicatious of the condition.

2.

I

3,
a

4.

l

a

I



I

2.

a

3.
a

I. Locrlized lnfedionr:
I. Pharynglfrc (rore throat tonsillifir)
. It is the commoneot infection caused by S. pyogsnes'

r It is characterized by pain, redness and swelling of pasterior pharynx, acc*mpanied by

greyish trhite tonsillar exudate and fever'

The organisnn is usually transrnitted via respiratory droplets.

Scarlet fever:

It occurs when the streptocoscal infection iespeeially

is caused by nn erythrogeuic tcxin producing S' pyogenes'

It is characterized by development of scarlet red rash {sandpaper rash)

and strawherry tongue.

SHn and soft tissue infectionsl

Irnpetigo (pyodermall It is a iocal infection of the surerficial layers

of the skin with blisters and denuded surf,ace covered with crusts'

Cenrditis; It is infection of the @p layers of the rkin'

. Erysipelas: It is a fbrm of ccliulitis accompanied by fbvcr and systcrnic toxicitv.

II. Invasiveinfectionsl
1. Puerleral fever:
t Thi$ is a life threatening infection of the endometrium and

zurrounding structures complicating d.elivery or abofiion.

. Septicaemia and toxic shock may ocsur'

2, Acute endocarditis:
r This fatal condition can occur in individuals with normal or

3. Necrotidng fasciitir:
r It is asssciated rryith severe tissue destnrction particularly

asssciated with $PE'B {protease}.

r The destrucrive natrire of this conclition led to the ternr "flesh-eating bacteria"'

Toxic shock syndroms;

This condition is mediated by the production of sPE- A, B &

It often begins with skin wounds or minor traurnas and

rapidty deteriorates leading to necrotizing soft tissue inf'ections'

Shock, renal failure and acute respiratory distress syndrome

are complicatisas of the conditian.

4.

I

t

Infections:

d. 
-i#&F*



A. Specimens include thmat swab, pus, hlood {in invasive infectimns)...etc.

B. Ilirect detection in cHnicrl specimens:

1, Gram-stained smeflrs are Bseful only in cases of skin and soft tissue infections since

S. pyogenes cannot be visually distinguished from the normal oratr sfreptococcal flora.

2. Detecfion of Lancefield group A streptocsccal antig*n in throat swab by an

agglutiuation test using grsup A antibcdy.

C. Cultivation:
r Specirnens othel than the blood should be plated directXy onto blood agar and incubated

at 37"C.
r Blood sarnples should he cultivated by the blaod culture technique. Subcultures are

plated ou blood agar.

D. Identilication:
r After 24h incubation, the grswth should be exami*ed for colony rnorphology, Gram

stain and catalase production:

On blood agar: Colonies are surrounded by beta-haemoiysis.

Gram-stained film: Gram positive coeci in chains.

Catalase test: aegative.

S. pyogenes c&n further be identified by:

i)
2)

3)
a

Bacitraci n test
r Growth inhibition by bacitracin

(i.e. it is bacifracin-sensitive).
. Agglutination by group A antitrody.

rlt

o

Definition:
These are non-suppurative inflammatory coaditions whieh occur as a result of
immunologic respouue to streptococcal antigens.

They occur weeks following a local infection with S. pyogenes and affect an organ that

was not irfected by the streptococci.
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I Pathogenesis:

r It is due to autoimmune reactinn:
form*tion of antibodies to
sk*ptoeoersl M protein, which
cro$s reacte with antigens ofjoints,
heart and hrain tissrre-

* Age:

r A history of acute tonsillitis (or scarlet fever).
r Positive throat srvab sult$re for S. pyogen6$"

r Elevation of antistreptolysin O (ASO) tifre above
w A titre of wp to 200 anits is eonsidered notwal.
B. Major eriteria:
1) Carditis.

2) Migatory polyarthritis.

3) Erythema annulare.

4) Srftcutaneous nodules.

5) Chorea"

C. Minor eriteria:
l) Elevated erythrocyte sedinnentation rate,

*to
1,r.,- l- -

antibod ies
rft blo0{i

r ffip may affect rny age ftut mostly 4-30 years).
.& S.Pyogenes M rerotype ; Rheumatogenic
* Prectpitating infecfion:
o It develops 2-3 wecliis following streptococcal pharyngifie {but not skin infection}.
* The disease ic ch*racterized by:
r Fever, migrating poly-crthritis, carditis and chorea.

{. Recurrence & Chemoprophytnxir;
r The immurological process is exacerbated by recurrence of s*eptococcal phary.ngitic

leadiag to valvular damage.

I Therefore, long-term antibiotic prophylaxis using penicillin is recommended
following a single attack.

r Rheumatic fever is preventable if the patient is treated withia the first 10 days
following onset of acute pharlmgitis.

* Diagnocir of ARF:
. No single test is diagnostic. Diagnosis is usually based on the modilied Jones criteria.
r Diagnosis requires an ovidence of receut S. pyogsnes iofection together with two

mrJor criteria, or otre mafor and two minor criteria.
A. Evidence of resent streptococcal infectlon: rny of the following

| .iri...i, j -*="* '
f.spr

mmryd
]lElntrqr
Irmat200 units.

f"arditis

i:1,ritrri.t-rrl
jllitirr" a!il:ir,!1

positive C-reaetive protein or increased white eell eount.
2) Fever. 3) Prior history of RF.

;uL r-:.r 1.:itlLjiij 
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'"''*Lothargic

l-Low Gradafater
-Wci6ht Gain (Edana)

,Troleinuria
I llarnatuna

I Oli6urta
'Wouria

It occurs duc to Rpe Eil hypersensitivitl': dcposition of antigcn-antiboiiy complcxcs
on thc glomcrular bascmcnt tncmbranc, pravoking an inflammatory rcsponsc that

darnages the kidney.
Age:
AGN affects children rnore than adults.

S,Pyogene* M rerotype : nephrltogenic
Precipitafi ng infectiou :

It develops cne week mostly following skin infbction rather than pharyngitis.
The disease is characterized by:
Hypertensionn oederna of the face and ankles and smoky r.rine (due to R-BCs in urine).
Most patients recover completely and chronic renal failure rarely occurs.

Recurrence& Chemoprophylaxis I

Reinfectian with skeptococci rarely leads to recurrence of AGN and antibiotic
prophylaxir is unnecs$sary.

Treatment of the streptococcal skin disease or pharyngitis does not prevent AGN.
Iliagnosis of AGN:
There are elevated antibody tikes for anti-DNase B.
ASO titres :

In AGN folloruing pyoderma or skin infection, the ASO titres are generally law.
In AGN following throat i*feetion (rarei, the ASO titres may be higher.
Treatment and Preyention:
Penicillin is still udforrnly effective ia treatnrent of S. pyogenes infections.
Long *cting peuicillin is used as a chemoprophylactic agent against recurrent S.

pyogenes infections to prevent repeated rheumatic attacks.

Erythromyrin is used as an alternative for penicillin-nllergic patients.
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I. ART II. AGN
* Pathogenesis r Anti-M protein

antiboclies cross- react
u,ith epitopes on heart

r Deptrsition of antigen-
antihody complexes in
the slomeruli

* Age o I\'lostly bctr.r,ccn 4-30
Yeiirs

o flhildrcn rnors than
adults

* S. p1'ogenes strains r Ithcumatogcnic r Ncphritoscnic
* Precipitating inf. r Pharyngitis (but not skin

inf'ectiiln)
r Skin infbctions or

nharvnqitis

'1. Recurrence . Commcn r Uncommon
* Chemoprophylaxis . Esscntial r Unnecessafy
t Sequelae r Heaft diseiise c Rarely, chronir- renal

lirilure
.l' Early treatment of

precipitating inf.
r Prcvents thc condition r l)ocs not prcYcnt thc

condition
.l Scrological test r ASO r Anti-DNAase, ASO

(doubthrl)
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S. agalactiae is beta-haemclytic, bacitracin-resistant
streptoeccci rrith a polysaccharide capsule"

Pnthogenesis:

About 25% of pregnant wsmsn are vaginal carriers for GBS.

GBS infections are acquired by neonates at the time of birth;
thcrctbrc, GilS arc important actiologic agcnts of intcctions during thc first trno months

ollitb.

,W-
ldthceed luns

Neonatnl sepsi* which may

Serious infeetiom in adults
and diabetic patients.

Routine screening fcr S. agalactiae in pregnant women at the end of the 3rd trimester.

Colonized mothers ars given flmpicillin during delivery (irrtraparfum) to reduce

neonatal sepsis.
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They are of thc . 

.,,

oral eavit),. gastrointestinal and female genital tract$.
* Yiridano streptococci play a uignilicant role in

Dent*l carie$.

Sub*cute bacterial endocarditis (SBE) {50% of allcass$}:
SBE may ocsur when dental manipulations or trauma t*
mucosa of upper respiratory tract e.g. tonsillectonry,
leaci to bacteraemia. !-' ,r

The organisms can adhere to eardiac valves,
especially inpeople with underlying valvular disease

(prosthetic valve, deformed heart valve e.g., rheumatic or congenital heart etc.)
resulting in endocarditis.

Laboratory diagnorie of SBE:
It is carried out by the hlood culture teclnique with subculture on blood agar.

The isolated organism should be discriminated frorn S. pneumoniae (see tater).

Treatment
Yiridans skeptococci are relatively resistant to penieillin.
The use of the synergistic csmbination of
penicillia and gentamicin in life- threatening infections,
such as endocarditis, is essential.

* Prevenfion:
r A single large dose of ampicillin or amodcillin

should be given to patients with abnorrnal heart valves
prior to dental procedures or oral surgery to prevent eudocarfitis.

-18-
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trIorphology:
Gram-positive, lancet-shaped" capsulated, diplococci.
Culture:

Ou blood agar, colouies show a haemolysis.
Virulence factors::
The most important viruleuce factor is the polysaccharide caps
It is antiphagocytic.
It divides the organism into about g0 antigenically different serotypes.
The eapsule reacts with the sperifi* antibody aud can be seen
under the microscope to swell. This is the basis of the quellung test
which is used to identifir the Fneumococcal serotypes.

Pathogenesls:

s. pneumoniae is carried in the pharynx of about one third of adults.
It is not eonsidered highly communicable; therefore, Irffi;l
pneun'rff soccal infections are mostly endogenous,
although exagenous infe#iuns by respiratory dropiets may also occur.
Individu*ls at risk include the arcoholics, post-splenectomy, i**uoorufffiWh,

*
a

t

infants and the elderly.
r Pneumococci causs:

o Pneumonia, meningitis
o Sinusitis, canjwnctivitis,

otiiis mdaia

luaf

and otitis
endocarditl"r, and septic pericarditis rnay also occur.

reurr"ii:l rr,'hich are the three rna.ior discases.

I
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€. Laborrtory dirgnosis:
A. Spcimeminclude $putrfir (characteristicallyblood+inged'rusty' spuam)' CSF, ear

o, 
"yr 

discharge and blood (in cases of bacteraemia acconrpanyrng pneumouia,

msqingitis and endocarditis).

B. Ilirect detecfion:
. Gram-stained smear: Gram-positive, capsulated, diplococci.

- The capsule appears as an unstained zone around the organism"

. Quellung test.

. Detecfion of capsular polysacch*ride antigen in c$F by means of latex agglutinatioa test'

C. Cultivation:
. Specirnens other than the btood should be plated directty on blood agar and incubated

at 37"C.
. Blood samples should be cultivated by the blood culture technique.

D. Identification:
r After 24 h incubation, the growth should he exanriued for colony morphology, catalase

test and Srarn stain.
. Colonies of,viridans sfreptococci (non-pathogenic) are also encountered on blood agar

while examining sputum for S. pneurnoniae (pathogenic).

. Coafusiou occurs drre to similarity in microscopic and colony morphology.

. Discriminafion between S, pneumoniae rnd vlrldans streptococcl must be done

* Treatment:
o Ttrlrd gencrafion cephalosporins (e.g. ceffiexone) are the drugs of choiee.

. Penicillin resistance in pneuurococci has been reported.

t Vancomycin is the drug of choice for penicillin resistant pneumococci.

.!. Prevention:
1) Captulrr polysacchnride Yacclne:
r It contains antigens &om the most Eommon 23 pneumococcal $eroqrpes.

o Anti-capsular antibody coufers tlpe specific protection.

. The vaccine is used after splenectomy, in elderly and immunosuppressed patients.

o It is not effective in children less than 2 years of ago who respond poor$ to

polysaccharide (thymus independent) antigen

2) Protein conjugate vrcctne:
. It contains the capsular polysaccharide of the 13 most sotnmon pneumococccal

serotlpee conjugated to a protein carrier that makes the vaccine more effective in

children less than 2 Years of age.

r It is recommended to be given in 4 doses (at 2, 4, 6 rnonths and 12-15 montix)

to:
.1. Test r S. pneumoniae r Virid*ns strept.
.1. Grorvth inhibition by optochin +

'!. Solubitity of colonies in bile +

'i. Capsular Ag detection (latex
agglutination)

+

* Oucllung test +
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+
* Chracters of the genE$ Ent*rocmrus:

f. Entcrococci are similar to sfieptococci in tho followingl
t) They are Gram-positiye coccl thrt occur in pairs or in short chainc.
2) They are facult*tive anaerohes.
3) They are cat*lase negative"
4) Most strains react ra,ith the streptococcal Lancefield group

rI. Enterococci differ from streptococci in being able to:
1) Grow at 45oC.

2) SaIt tolerant: Grow in broth containiug 6.5% NaCl
3) Tolerate hile salts:
r This allows survival qf enterococci in bowel and gall bladder.
4) Hydrolyze the polysaccharide esculia "*€*Hk

producing black colouies on eseulin- containing nredia. ffiffi* Infections cauted by enterococci: tti'5,1:,&g
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Urinary tract infections are the most commCIn.

Inka-abdominal or pelvic wound infections.
Bacteraemia.

Endocarditis.

Absces ses, meningitis, peritonitis, osteomyelitis and wound infection.
Enterocsccus fuecalis ls ruosf commonly isolatedfrom healthcare-associated infections

rather tlran community-acqaired infections.

'l* Treatment:
r Enterococci are frequently rcsistant to antibiotiss"
r They are absolutely (intrinsically) resistant to cephalonporins and clindamycin.
r A syaergic combiuation should be used for serious infections like bacteraemia,

endocarditis or meningitis:
1) CeH waII active drug (penicillin, ampicillin, sr vancornycin) plus
2) Aminoglycoside (gentamicin er streptomycin).

D antiserum.

l)
2j
3)

4)
5)
tr

The common species are Enteroe$ccus faecalis and Enterococcils faecium.
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Cram-negative cocci arranged in pairs witi: the adiacenl sides

flattcncd to gir-c thc charactcristic kidncy or coffbc bcan shapc

Aerobic.

Oxidasc-positivc (kc.v tcst for the gcnus Ncisscri*)'

:

Man1, commensals: e.g. N. luctamico al]d,V. sic'r-:a tltat are inhabitants of 0ro- and

na$opharynx of healthy individuats. They rarely causg diseases.

Two important human Pathogens:

Neisseria go$offhoeae (gonosoccii & Neisseria nreningitidis (n:ening'

*{orphology (mentioned tt}ove}.

Cultur*l chara*ters:

N. gonorrhoeae is the rnost f*stidious neisseria species'

It requires an enriched rnedium like chocolate agar hut it does not gr0\\' o11 agar,

Mof,tfred Thayer-Martin (MTM) m€dium:

Which is chocol*te agar that is rendered selective by adding certain antibiotics, allows

easier irolation of the organism from specimen$ contaminated by other microbes.

CulAres should be incubated iu a humid atmosphere with 5-10 % CO2 at 37oC-

Biochemical reflctiotrg I

N. gonorrhoeae is oxidaee positivc.

N. gouorrhoeae utilizes gluco$e onty with production of acid only.

Virulence factors: L I
iT-$ opa & Pprin

I euur , LBg

1. @whiehinclude:
A, Adherence proteins {Opa proteins): they get their name from the opaqus appearance

they give to calonies. They assist binding to epithelial cells"

B. Porin proteins: they prornote ink*cellular srrvival iaside phagocytes by:

r Preventing fusion of phagosomes and lysosomes'

t Suppressing the oxidative burst -

2. IgAprotease;
r lnactivates secretory lgA leading to more adherence to and colonizatisn of the mucosa.

3, Pili: mediate attachmeut to spitheliai cells.

4. Lipooligosacchtrrides (LO$);
r A rnodified endotoxis that elicits an inflarnmatory response.
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1. Gonorrhoea:
S Pathogcnesic of gonorrhoea:

r Gonorrhaea is a ixur[y-acquired venereal disease primarily localized

to mucosal surface. *f:
i 6onococci cnnuot rurylve drynerr, so intimate contact is neceesary for traffimission'

r FiIi, Opa *nd XgA protesse allow adherence and coloaization to mucosa'

r Endoeytosis is rouowed by intracellular growth that causes destruction of epithelial

cells.

r Porin proteins and calalase *llow gonococci to survive inside polymorph- nuclear

leucocytes"
.& Manifestitions:
A. Meu:
r Gonococci infeet the urethra leading to acute urethritis

dvsuria and Purulemt discharge"

B. Women:
r (ionococci inlbct the c.ervix (uot vagina). urethra" r'ulva and recturn

leading to_eg@.lvith r/r,slrrir,t antl u,ith a purulent cervical disc'h'

r About half of infections in rvomen, ho$'ever' are asymptomatic and

maycontributetopersistenceandspreadofgonorrhoea.
* Consequenses of gouorrhoea:

A" Menl
r The organism may spread ts the prostate, bladder and epididymis

causing inflammation and swelling'

B, Iilomen:
r Fclvic inflammetory disease; PIII: spread by ascending infection

leading to endqmetritis and saipingiti*'

r It rranif'ests as fever and trower abdominal pain and may lead to

sterility.
c. Dirseminated gonococcel infection (DGD or gonococc*Gmla:

r It occurs more in femalss (especially the pregnant) and

individuals with defect of the termln*l complernent components'

r It may rnanifest as srthritis accompanied with sHn rerh, meningitis or

r DGI may result in disseminated intravascular coagulation (DIC) and

shock due to the tOS endotoxin'

2.Neon*trlconiuncfivtfis(ophthalmiantonatorum):
r trt is an acute coniunctivitis in iniants born to mothers t'ith gonorrhoea'

The eyes besome infected at tle time of de1ivery,

and if untreated can lead to blindness'

Vulvm,aginitis:
Infection of the vsgina and vulva in young girls due to sexual ahuso.

rn'ittr

3.
a
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A
1



* L*boratory diagnoris of gonorrhea:
.d Specimenr:
r Urethral discharge frorn men and cervical and urethral discharge from women. Other

spscimens, e.8., cynovial fluid in case of arthritis may be examined.

B. Ilirect detection:
1. Gram-stained sme&rs:

r In msn:
- The finding of Crram-negative diplococci $iithin some polymorph- nuclear leucocytes

in urethral discharge is sufficient for diagnosis.
. In women:
- The use ofths Gram-stained smear alone can be diflicult to iuterpret.
- They can be falsely poritive becarue of the presence of Gram- negative diplococci in

the nonmal flora.
- And can be falsely negafive because of the inability to see the smalJ nurnber of

gonococci"
a Therefore, caltures af cenieal specinens should,be dona

2. A nucleic acid urobe test detects gonococcal nucleic acid in specimens.

C, Cultivation: The speeiraens are plated onto chocolate agar and MTM medium.
Cultures should be incubated with 5-10% C02.

D. Idenffication:
l. Colonies should be examined by Gram stain and oxidase test. Colonies showing Gram-

negative diplococci and positive oxidase test are considered Neisseria.
2. The organism is identified as N. gonorrhoeae by:
r Glucose utilization with production of acid.
. Nucleic acid probe

{. Treaffient;
. Third generation cephrlosporinr (e.g. cefuiaxona) or spectinomycin is now

recommended for keatrnent of gonococcal infections.
o Although N. gononfioeae is frequently resistant to tetracycline, this agent or

azithromycin should be given due to the concurrent Chlamydia infection.
t Preventiou
o Chemoprophylaxis in the form of erythromycin eye ointment is essential to prevent

gonococcal ueonatal conjrmctivitis.
. The use of condoms and the proper keatmeff of the slmptomatic patients and their

sexual partners are resommended.

{. N.B.: Repeated gonococcal infectionc may ossur although gonococcal antibodies are

produced. This is due to:
1. High antigenic variations of gonococcal pili.
2. Superlicial nature of the infestion
3. Productiou of IgA protease
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.$ Morphology (as mentioned previourly)'
{. Cutturel characterr:
r N. meningitidis is similar in its cultural characters to N. gonorrhoeae exc€pt in its

ability to grow on hlood agar because it is tress fastidious.

* Biochemicrl reactionsl
) N. meningitidis is oxidase positive. 

DNA.r N. meningitidis utilizes glucose
Ribosomer-

and maltorc with production of acid only. cyroptasm

.t Virulence factorel
l. The polysactharide capsule, with its antiphagocytic action,

represents the most irnportant virulence factor.
G ?he c*psule etassifies meningococci into at least tr3 serogrowps.

2. IgA protease inactivates secretory IgA.
3. Pili are re$ponsible for attachment to nasopharyngeal mucosal cells"

4. LPS is respcnsible for the endotoxin effect of meuingococcal infections.

The organism causes 20% of all cases of rneningitis which flray occur sporadically or in
epidernic forrur (epidemic cerebrospinal meningitis)"
The most coflunon serogroupc causiag disease are A, B, C, Y, and \Ii/135.

Serogroup A accounts fbr rnost meaingococcal epidemies especially in Africa and+
some parts of Asia.

.3. Pathogenesis:

N. meningitidis is rormnlly carried in the nasopharynx in 5-30% of healthy

population. This carrier state increases immediately before and dwing epidemics.

Infection is transmitted by droplets frorn carriers and c&$e$.

Fili allow the attachment of the organism to the mucosal epithelium of the nasopharylrx

and together with IgA protease establish bacterial coloaization"

Endocytosis takes place and a slight local inflammatioa {sore throat) oscurs.

The virulence of rneningococci is prirnarily due to the invasive capacity of the

eapsulated organism.

?he organisrn enters the bloodstream (meningococc*emia)"

From the blood, ttre organi$m may settle iu different parts of the body.

Localization of organisms in the meninges leads to meuingitis and cerebral uedema.

i

t
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€.

I.
A.

Ctinisal manifestations :

Su*cepfible hostr include:
Childre* under the age of 3 years because they fail to

$$tr.uu,*
make antibod#

against the antiphagocytic capsule (TI antigen) *.*
B" Individuals having defect in the termin*l complement compane"*.&
2. Meningitis & cerebral oedem*:

SuddEn severe headache, projectile vomiting and stiffneck.
3, Meningococ[flemia: spread to blood stream with Skin rssh

due to the endotoxin action of the LPS.

Localizafion of infection in the joints (arthritis) sr endocardium (endocarditis).

Outcome l

DIC In fulminant infections leading to shock and may end in death.

Leboratory diagnocir:
e Meningttl's is p medical ernetgency, so diagnosis must be rapid and precise.

A. Specimeusr CSF, blood and aspirates ftorn joint fluid"
r CSF examination: CSF shows characteristics sfbacterial (septic) ureningitis as frllows:

Physically: CSF is cloudy and under tension.
Cytologically: High leucocytic count (200-trCI,000/ml) with predsminant
neutrophils.
Chemically: Reduced glucose level and elevated protein level.

B. Direct detection:
1. Gram-stained smears prepared frarn CSF show Gram-negative intracellular diplococci.
2. Direct detection of meningococual antigen in CSF by latex agglutination or

fluorescent antibody test
r The result is essential to direst the antimicrobial therapy and must be reported within

one hour to the heating physician. Definitive diagnosis by eulture is essential to apply

the required iufection control rneasures"

C. Cultivation:
I. Specimens other than the blosd are plated onto shocolate agar, blood agnr and MTM

medium. Cultures should be incubated in a humid atmosphere with 10% C02 at 37"C.

2. Blood samplss should be cultivated by the blood sultffie technique. Suhcuhures are

plated on chocslate or blood agar *nd incubated as mentio*ed above"

D. Identification:
l. Colonies should be oxamined by Gram stain and oxidase test. Colonies showing Gram-

negative diplococci and positive oxidase test are considered Neisseria.

2. The organism is identified as N. meningitidis by:
r Utilization of glucose and maltcse rvith production of acid only"
r Detection of specific antigens by latex aggluti:ratior or irumunofluorescence.
r Nucleie acid probe .

Vorniting
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Coma and death or resolve with permanent neurological complications e.g. deaftress"
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* Treatment:
r Third-generation cephalosporins such as ceftriarone or cef'otaxime are curently the

drugs of chcice fur empirie therapy.

. Fenicillin G has long been the treatment of ehoice for meningococeal infections

because af its high anti-meningococcal aetivity and good penetration into CSF. $trains

resistant to penieillin have rarely ennerged'

nF Prevention:
A. Vnccination:
. The vaccine provides S0-9S% protection.

. Induced imrnunity iasts fer about 3-5 years.

. Vaccination is irnportant to groups at risk e.g. rnilitary recruits, school children, college

students & travelers to ceftain parts of the world (e.g. pilgdms).

1. Capsular polysacch*ride vaccines:

r Bivalent including ser$groups A and C.

r Quadrivalent including sersgroups A, C, Y & W-l35.
s Grawp B c*psulur substsnce is not yet included in the veccine. It is poorly

immunogenie becaute of its simitarity to sfuIia *cidfound in human fissues.

2" Protein coniugate vaccines :

. Given ts children iess than tws years old who respond poorly to polysaccharide

(thyulus independent) antigenn-

B. ChemoprophYlaxis:
. Recsrnmended for close contacts e.g. healthcare and laboratory urorkers, househoid

contacts and in outbreaks.

r The antibiotic recommended is either rifarnpin for 2 days orally or one ceftriaxone

injection.

r Moraxella is a geilus ln the lirmily Fieisseriaceae'

It is an oxidase positive, Grarn negative organism that resembles neisserlae.

It may occur as normal flora of the nasoph*rynx in humans'

It causes respiratory trart infectioms includlng bronchitis, poeumonia, otitis media

and sinusitis.

It may cause endsctrditis and meningitis in the elderly patients'

a

a

a

C. Droplet precautions including use of masks are recsnlmended for the cases and

OtitiE BecliE

)a

c0ntac:ts.
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Aerobic gcnera (Cory'nctracteriurn and

Anaerobic generfl (Prnpionibacterium

Listcria).
and Lactobacilli).

S Chsractere of,the genus uorynenactenum:
r Gram-positive bacilli with a characteristic club-shape,

heirse the genus rame (olub * CorynE).

r Aerobic.
& The senus comorises:

r Coryrebaeterium diphthtriae, the causative agent of diphtheria.

. Many commensal species of skin and rnucotls membranes:

They are termed 'diphtheroids' beeause they resemble C. diphtheriae in nrorphology'

They rarely cause disease in imrnunocompromised individuals.

Club-shaped pleomorphic Gram-positive bacilli'

Arranged at acute angles or parallel to each other

{Chinese letters sPpeerance) "

The baciili appear beaded when stained by

methylene blue stain due to m*tachrornatic

Cultural characters: C.diphtheriae can grow
Lo,ffiar'g Serum for

Gwyne baa ca fi aa di ph fr n rt a

r Enriched media e.g. blaod agar and Loef{Ier's ssnuu media"

r Selective differential mEdia eontaining tellurite e.g. I hlood tellurite ager

Used to isolate C. diphtheriae from sites where bacterial flora predonninates.

Corynebacterium colonies are grayiblack on tellurite agar.

*r-oyr#- t

ffh * {j.
r+f, mpffi*

$*""
t'c&

t

a

granules.
'(}n:

)o-ZU'

T,



.!. Virulence factornl
r The virulence factor of C. diphtheriae is exotoxin.
r All human cells are sensitive to the toxin especially the cardiac muscle and the cranial

and peripheral nenres.
r Toxin production depends qn:
l. The preserce of,a ly*ogenic prophage carrying th€ toxin gene in the bacterial

chrorncsorne.

2. Low extracellular concentratisn of iron.
r The toxin is corqEosed of A aud B subunits:
A" The A fratsurent inhibits protein synthesis

leading to death of the cell.
B. The B fragment binds to a specific receptor

on susceptible cells and rerediates entry af fragment A.

W
P*thogenesist
Diphtheria is transmitted by droplets, frour a c&se or a carrier.
The iucubation period of diphtheria is 2-5 days.

tocal pseudomemhrane:

It devel*ps in the upper respiratory traet {tonsils, pharynx, }a4rnx, an#or nose}.
It is an adherent rnembraue cornposed of mucosal cell dehris, infection products and
fibrinous exudates-

Toxremia:
The diphtheria bacilli ds not invade tirsues" They produce the toxin that is absorbed
and disseminated through the blood to the susceptible tissues.

+ iUi_cat Ua nifestetions

! .r., rt

l: i,r.-lh-t._: .tr.r ..+ r-!'; /* :itr
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a

a

1.

a

t

2.
a

1)

2)
3)
4)
A.
B.
C.

Pharyngeal {cr tonsilltr} diphtheria : The coil}rnorrest forrn of diphtheria.l
cervical lymphadenitis (bult neck) is one of the iaitial syrnptams
severs toxaemis: The patient appears quite toxic with low-grad.e fever.
Complications:
Extension af the mernbrane into the larynx eausi,ag airway obskuction.
illyoc*rditis leading to heart fai]ure"
Nerve paralysir (especiafly cranial nerves).
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Lahoratory diagnosis:
The diagnouis of diphtheria is primarily clinical, and antitsxin therapy shsuld be
initiated without waiting laboratory diagnosis.
Microbiological diagnosis serves to confirm the clinicat diagaosis.
This includes isolation of C. diphtheriae and detection sf its toxigenicity.
Specimens: Throat swabs.

Direct detectior in clinical specimensl
Gram-stained smears show club-shaped Gram-positive bacilli.
Methyiene blue-stained smears show the characteristic beaded appearance.
Cultivation;
culture is done on Loeffler's serum and blood teriurite media.
A blsod agar plate is also used for detection of $. pyogenes for differential diagrosit.
Identilication:
Diphtheriae is identified by colony morphology and microscopical examination of
stained films.

Elek'r test; The production of diphtheria toxin can be detected
by the formation of toxin-antitoxin preeipitatio* hands in the agar.
Detection of toxin gene hy PCR.
Detection of,toxin from culture by ELISA,
For diagnosis of carriers, throat or nasal swabs are subjected to tke same pri*d*ut

including toxige*icity testing.
.1. Treatment
l. Iliphtheri* antitoxin:
r It must be given immediately, if diphtheria is clinically suspected.
r Antitoxin will not neutralize toxin that is already fixed to tissues, but will neutralice

the circulating {unbound} toxin.
r The antitoxin may be given intrampscularly or intravenously (rM or rv).
r Pretautions to avoid htrrpersensitivity reactions (anaphylactic shock or serum

sickness): As diphtheria antitoxin is usually produced in horses.
2. Antibioties:
o Penicillin or erythromycin is the drug of choice.
r Antibiotics inhibit growth of the organism, thus, reducing toxin production.
r Antibiotic therapy also decreases the incidence of chronic carriers.
3. Respiratory support and airway maintenance n6ay be needed.
.l' Prevention:
A. Active immunization:

' Diphtheria is a prtventahle disease hy routine active immunization with diphtheria
toxoid.

r Diphtheri* toxoid is prepared by treating the exotoxin with foruraldehyde.

4A-
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Tetanus toxoid (as pediatric DT or adult Td), or
With both tetanus toxoid and pertussis vaccine {Dpf)"
vaccine is given by intramuscurar injection at2,4,6, and rg rnonths of age with a
booster dose at school entry {6 years}.
A booster dose of rd is then recomrnended every r0 years.
For elose contacts:
A booster of diphtheria toxoid with aatibiotic chemoprophylaxis are recommeaded.
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€. Morphologgr:
r Gardnerella vaginalis is a Gram nesative or Gram-variable bacillus.t (;' l'aginalis. Iormeriy knorvn as Corynebacterium vaginalis, is nol,,classified as a

separate genus termed Gardnerella.

'l' It is part of tlre vaginal flora in women, during the reprodrrctive age.S Diseasesl

A. Prefence of clue cellc
r clue cells :vaginal epithelial cells covered with G. vaginalis
B. Ahsence of lactobccilli.
2) fu increased prl (>s) which is due to reduced number of lastobacilli
3) whiff testr addition of l0% KoH to rhe sample gives fishy odour.

A. Gardnerella vaginalis is associated with hacterial vaginosis (Bv):r A uonspecific vaginitis that is accornpanied by thin vaginal discharge with a bad adour.
B" lvonren with Bv have a hrgher incidence of preterm rabour.
{. Lahoratory diagroeis is done on vaginal discharge:
l) Direct Gram-stained smear reveals :

S**teriai Vagine*i*
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Short Gram positive. non spore fbnning rocis,
resembling corynebacteria except in being cn{}t{Ee.

Listeria grolys on blood agarproducing (p_haemolysis).
Listeria grows werl at cold temperature e.g. 4oc (cold enrichment)
Pathosenesls:
Listeria species are fouud in a diversity of environrnental
food and faeces af humans and animals.

sources including ioil" water,

{ .f,ifrsrie Hronocxttogenee is the only qrccies thctlnfects hannuns.

:ffi ffiT#ffi:HIH#fi::JffiTffiy, m q
il ffi-inated vegetabres (i.e. rood-borne). 

#, rffi,|}Vertical trcncmission can also occur
Vlrulence factort listeriolysin_O

i,rillBeing a f,acultative iatracellular pathogen, L monocytogenss can survive;nsrde thJmacrophages due to ite ability to produce a membrane-darnaging toria salledIisteriolysin-O.
This toxin ailows the organism to esr:upe..irom phagoc1,lrr vesicle to enter thc cl,tosole .Movcrnent of'L. msnocyogenes trom celi to cell by means of *ctisr nere ks:ts:

\,\,,@
\t'c/\ '\ --1

,. * 
/W,,,1\. "r' -.tr, j!- 1 ;..it'l ce tt -to-(P-l]

,-:" t i srtcad
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a
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D.

2)

,;.: { /-_i! -

r,, ,0irl-l]as€i,
i:1rtilliij i

A filament of actin that contracts and propels the hacteria through the membrane of onecell into another.
r The passage sf the organisrn directry to a neighbouring ceH

allows avsidanee af the immune defensive mechanisms.
t?. Diseases:
r) Abontion' premature delivery or sepsis during the peripartum period.
2) Neonatd meningitis (immunorogic irnmaturrty pr*dirpor*s to seriIOL}S3) septicaemi* and meningitis in immunocornprornised adults.
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4) F'ood poisoning:
r L monocytogenes resists freezing, drying and heat:

& Ift;s enables the organism to sarvive foad processlmg and c*usefaod paisoning.
r Ou*breaks caused by dairy products {e.g., fresh soft cheese} and under-cooked meat

(e"g., ehicken and hot dogs).

The organism nrultiplies and invades the intestinar epithelium.
Incubation perird ranges betureen B-48 hours.
The disease is characteriaed bI watery diarrhoea, fever and
abdominal cremps but litfle vorniting.
Treatmentl
Ampicillin is the drug of e.hoice.

They are anaerobic Gram-positive bacilli, having
the typical morphology af diphtheroides.
Their rnetabolic products include propionic acid
fromr which the genus nanle is derived.
P" acne is normelly present in human skin and GIT.
It is the rnajor conkibutor to the complex pathogerresis of scne vulgaris.

They can survive and grow in acidic media (aciduric) with pH 4-5.
Lactobaciili are normal commlcRsals of the oral c*vity, intestine and vagina.
Acid produution by oral lactobacilli may play a role in the
caries.

* Bene{is :

A. Protective effect in the vagina due to acid production
which inhibits colonization with pathogenic organisms.

B. Treatment of intestinal disturbrnces especially nosoco*iul d.iuonffiiy
tiving cultures of lactabacilli ().
N.B.: Prohiotics :

Are live, non-pathogenic bacteria that may be effective in the treatment or prevention
of certain diseases"

They either exclude the pathagen frorn binding sites on the mucosa or enhance the
immune re$pon$e against the pathogen.
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** The Gram-pocifive rod-ehaped bacteris that form endo-epores, htve two principrl
subdivisioru: '

A. The aerobic or facultrtive anaerobic genus Bacillu$.
B, ?he anaerobic genus Clostridium.

* The gerrs Bacillus includes;
A. Two lnportant pathogenic species of, humans and nnimals:

r Bacillus anthracir which cflrses anthrax,
r B*cillus cereu$ which causes food poironing.

B. HarmlesB $eprophytes whictr are found everywhere in nafure and are generally called
anthrsmids.

{. Morphotogy:
McFa dyea n reaction(polychrnme MB stain]

a

a

a

a

t
a

Large, rectangular, oram-positive bacifti amanged in chains.
They form oval central non-bulging spores wbich are stained with modilied Ziehl-
Neelsen (spore) stain.

B. anthracis spores may survive in dry soil for years.
They produce a potypeptide cepsulc whieh is detected in smears from infected tiss,es
after staining by polychrome methylene hlue:
The organisms appetr as blue rods in a purple/pink+tsined capsular mrt*rial
(McFadyeen reacfion).
Cultural charrcters:
Anthracis can be cultivated iu sirnple nutrient media
under aerobic or anaerobic conditions.

r Aathracis grows well on btood agar, forming non-haernolytic colosies]
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* Fathogenecis:
r The ptthogenicity of B.
l. Capsulel that pmtects it
2, Anthrax toxin:
r The organism produces three distinct proteins:

\ Edemafactor (EF),

\ Lethalfacnr (LF),
& Protec'tive untigen (PA).

on trvo l'irulence faetors:
i t:rri!,./jri-l

anthracis ilepends
from phagocytosis.

EF comlrlexe:d rl'ith PA is kttorvit as

ocderna toxin,
c LF complexed with PA is known as

lethal toxin"
fhe I-F (the A or actiyc sulrunit olthe j c The LF (the A or active subunit of the

ocdcma toxin) has an adenylate cyelase ] lcthal toxin) has a protease activity
actir.'ity resrilting in srverc ocdema. rvhich is ible tirr iissue ne crosis.

Th- PA (1he B or binding subunit) mediales binding of each toxin to the target tissue.

It is called the protective antigen because it has been uscd in produe ing a protective
vaccine"

o
I

I.

t
a

o
o

a

2.
a

a

3.

CHnical mfl nifef, trtlone :

Modr of tran*mlssion:
Anthrax is primarily a disease of farm animalc.

Humans acquire anthrax as a result of eontact with infected animals or animal products

(zoonotic disease).

There is no person-to-person fransrnissign of anthrax.

The disea$e trkes one of three formsn dcpending on the rorte of
Cutaneous anthrsx (malignant Pustnleli
It occurs from handling infectsd material.

Sp*res &om the soil sr &om an infeeted or dead animal

enter through a skin cut or abrasicn, usually on aft exposed area.

*

*

-
C
*

C
e
*

*

*

a
C
;

-

t

a

The spores gerndnate, and vegetative cells multiply locally,

producing the anthrax toxin"

The typical lesisn is mnlignant pustule: a peinles$ ulcer

with a black eschar suffouflded by marked oedema.

Untreated cases may develop fatal futrninating septicrcmia. 
--

Pulmonary snthrax:
It is caused by inhalation of spore-laden dust.

The possibility of creating aerotols containing anthrax spores

has made B. anthracis a chosen weopor of bioterroritm-
lntestinal nnthrtx occurs rarelythrough ingestion of infected meat.

ilEd
amln

EiffidinE
.lt

Gastrolnteslinal
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r The clinical diagnosis of anthrax is confimned by directly visualizing or culturing the

anthrax bacilli.
e Dernonstration of c*psulated fi" anthracis from human and snimal speeime*s,

even in low nutnberc, confi.rms a clinical susprslom af anthrax.

* Treatment:
r Ciprofloxacin is the drug of'choice.

{" Prevention:
r People at high risk can be immunized by a cell-free vaceine tontaining purified

protective antigen (FA).

tffi
* Bacillus csr€us cflu$es &vr types of food poisoning:

l, 'Ihc emetic form !1. T'he diarrhaeal forrn

* Incutration od r Sliort ( I to {r }rours) r LonE (8 to l6 hours)

'! \Ianifestations
. Vomiting & abdonrinai

cramps

. f)iarhoca & abdorninai
cralllps

.1. Aetiology
. Prcfbrmcci hcat-stablc

cnicrotoxin (ctnc,tic ioxin)
. IIcar-[abilc cntcxriorin

(diarrhocal toxiii)
r lrritation of gastric

mtlcOsa

-

r Fried rice {especially
fiorn C hinese restaurants)

Activation of intestinal
sdenvlate cyclase leading
intcstinai fluid sccrction.

t0

r Meat clish*s

* ,\ssociated t'oort

.i. Similar to food
poisonins caused hv

I S. aureus I (.'. pcrli'ingens

-36-
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* Charaeters of the genus Clostridiu
l. Large Grann-positive, spore-forming rods.
2. Anaerobic.

3. Most species are motile.
4. The uatural habitat of Clostridium species is soil or the intestinal kact of animals and

humans.

r The most

botulisrn,

important diseases eaused by Clostridia xpecies are gas gangrerre) tetanus,

Fseudornembransu$ colitis and food puisoning.

S Clostridirrm perfringenn is normally
there&re, it is considered one ofthe

prerent in the large intestine oYman sn6 aniials;
indicatqrs of f*ecal pollution of water.

* Morphology;

: ::.11:::itlve 
targe rectangrrlar baciili, with ovat sub+ermim} oo**.1

4ff
I. Anaertlbic organisnr. # -2. On bk:tld agar, colonies are surrounded by a unique e{oufo}* s*ne o{ h;tem.lolysi*:
A. u -haemolysis due ti: production of u-toxin
B- p-haeurolysis due to prr:duction of t
3. Or egg yolk agar:

r f,. perfringens colonies are sirfroffii ffipEiuctionof u-toxin
(Nagler's renetion).

o This effect can be inhibitEd specifically by antibody against a-toxin of C. perfringen$.
* Yirulence f,actors:

' C.perfringens elaborates at least l2 exotsxins, designatod by Greek letters.
r Thes* exotoxins have h*ernolytir, eytotoxic *nd neerotie effects.r The most important ofthese is o-toxin {ecithi**se} which lyses cell mennbrane

leeithire, darnaging cell membranes and calrstng ceil death.

t
{l

* The primary pathogen sfln be one or more of o;ariffi
A. Saccharolvtic Clostridia B. Proteolytic Clostridia (oce asional. Cl. perfringcns (8()?n).

r f'. noyyi.
. (1. septicurn

r Cl.bitbrmentans.
r (. histr:lyticum.
t (. {allax
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It is an acute disease with a poor prognosis and often fatal
The infection proceeds very rapidly and causes acute pain.
Pathogenesis and clinical findings:
Clostridial wounfr lnfections:
Are polymicrohic as the organism and its spore$ are found ln the soit .dnd in human

2)
o

o

3)
a

a

and animal faeces.

. Occur in an rnaerobic tissue environment caused by an impeireJlood supply
secoudary to trauma, surgeryj foreign hodies or malignancy.
Spore access & Germination ;

The spores gain access to traumatized tissues by contamination from faeces or soil.
Lack of oxygenation allows germination of the spores and growth of Clostridia.
Multiplicationo torin & spreadl
The organisms multiply in the subcutaneous tissues, producing gas and an anaerobic
cellulitis.
The organisms invade deeper into the muscle where they produce exotoxins especially
o'toxin causing extcnsive cell death, and enzymes e.g., hyaluronidase and collagenase
which facilitate the spread of infection.

' Spread of tsxfus tu bloodstrearn causing rnassive haernolysis, reqal_falXqIqgE4
eventually death.

4) Muscle neerosis:
r Fermentation of tissue carbohydrates yietds gas which rapidry

accumulates and dissects along tissue planes.
The gas bubbles can be felt in the tissues {crepitations}.

r Infected rnuscle is discoloured, oedernatous and produces
a foul-smelling exudate, frankly gangrerou*, black and extrernely frGbH

* Diagnosis:
. Diagnosis is based on clinical findings. Treatment must be pronnptly initiated on a

clinical basis without waiting for lnboratory e*nfirmation hecause gas gengrene may
spread and cause death within hows. Laboratory diagnosis is done as fullows:

A. specimen is taken &om the depth of the wound and examined rapidly.
B. Gram-stained smecr shows large Grarn positive bacilli. There is typically au absence

of PMNs due to the clostridial toxins.
C- Cultivation on two blood agar plates, sns incubated anaerobically and the second

ineubated aerobicatrly at 37"C for at least 48 hours.
D' Identilication; Colonies of C, perftingens grow only anaerobically and are further

identified by marphology, culture sharacters, Nagler's reaction and sugar
fermentation.
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* Trsatrnent *nd prevention:
I Surgical debridement and remoyal of foreign rnaterials.
r Antibiotics: penicillin is the drug of choice.
r Hyperharic oxygen rhamber: to force oxygen into the wound.
r Anti-alpha toxin antiserum: m{ry help if given early enaugh.

i ClostriAium Perfringens Fod Poisoning 
It ,,. . r ..,... '. .;*, *. .^.' ..-,, ,-. I, .J

' C.perfringens is a ruajor cause sf food poisaning.
r The disease results *om ingestion of a large number of organisms in eoiltaminated

tbod, usually mcat ur mcat products" Follclving ingcstion, C. pcrfiingcns produccs an
enterotoxir (in vivo).
The incubatiou period is &24 hsurs after ingestion of contaminated food.
Symptoms include watery diarrhoea, crarnps and abdominal pain.
The disease l*sts only about 24 hours.
No specifie treatmrnt is required, oaly fluid therapy is needed
to correct the electrolyte imbal€Lncs.

[r
tt is found in the intestinatr tratts and fceees of ysrious anirnals and hence its spores

a

a

o

a

are abundant in soil, especially heavily manured soils. 
h

Morphnlogy:
C.tetani is a Grarn-positive rod. It forms a bulging terminal spore
that gives the organism a sharacteristic drnmstick appearsnce. f
lry rrl*rrva.
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c.tetani is a strict anaeroht. 
: ' t 

'1t' 
:'"''"-' '{

It grows well on simple and cooked meat media.
on blood agar, colonies are surrounded by zones of p-haemoly*is due to the
produ*tion of heamo lysin.
Yirulence factors: Tetanospasmin toxin (Neurotoxin);
It is of a *ingle autigenic tpe although it is produced by differeut strains of C. tetani.
It is amang the most toxic substances knovm.

The toxin is composed of A and B subunits

-39-
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'l' Tetanus is a highly frtal disea**, *orffis vary from 40% in adults to g0% inthe neonates.

t:. Pathqeneris:
l) C.tetanl lnfections :
r Tetanus spores are wide_spread in soil and

the faeces ofdomestic animals.
2) Spore acces$ & Germination :

' Most cases of tetaDus result from lacerations or small puncfure wCIunds (e.g. naitpunctlrre) contarninated with C. tetani str ores"

' Germination of spores is f'avsured by presence of necrotie tissue and poor bloodsupply in the w*und"
3) Mulfiplicafion, toxtn & spread:
. The vegetative cells of c. tetani grow locally in ths necrotic tissue

and elaborate tetanospasmin toxin.

' Tetanospasmin spreads to central nervous syetem by retrograde

V., ffil:i]ffi*eaxonandprobabrvhasmatosr,roLry. 

e---- 
He'fuo The B (bindiig) subunir mediates binding to gangliosides t#fruE'tomsrng, srbunit mediates binding to gangliosides \prI*r- /and penetration of the A (active) sgforrnit. _ rit\*n,o,t,

rr,omscrmqr fi;tlt The A oubunlt blocks the relcase of the inhihitory mediatorr (gtrycine and gamrira-aminobutyric acid) at spinal s)rnapses' thereby causing severe prCIlonged rnuscle spasm(spastic paralysis).
? Clinical manlfeetafions:
l. Inc'bation period of tetanus varies from 4 days to scveral weeks,

depending on severity of the wound and pro;mity to the brain.

originate fron:

., arrilr,i- rr.!rti, 1,,

o
o
o
3,

4.
a

Lock jar*' (trismus) due to rigid contraction of the larv muJcles. 
!:"'

Arching of the hack {opisthotonus} due to spasm ot-strong extenssrs of the
E xa g gerar** 

"*n***T 
ffi ffi;*J,,I#,Xffi H:T:,*ffi;:rs 

o r 

ffi 
ck'

Death is usually the result ofparalysis of the chest rrmscles leadins to {ffirespirarory faiture. {:.ijfi
Neonatal tetanus is seen in newborns of mothers racking specific i*rrffi.It occurs as a result of contamination of,the umbilical stump with c. tetani spores dueto lack of aseptic technique during labour.
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Iliagnosis:
Diagnosis is a clinicrl one.

Successful treatrnent depends on early diagnosis before a lethal amount of toxin

becomes fixed to neural tissue.

Laboratory diagnosis may be done for confirmation:
Specimens ftomthe depth of the wound are examined.

The organism is identified by its morphology and culture characters (see before).

Treatmentl
Human tetsnus immunoglobulin (HTIG) :
To neutralize the toxin in the blood, tetanus antitoxin is given rapidly"

Human rather than horse antitoxin is used to avoid h5rpersensitivity reaetions.

Local dehridement of the wound :

After the patient's spasms are controlled by sedatives and muscle relaxants.

Metronidazole or penicitlln;

Is usually administered to kill the bacteria and reduce further toxin production"

Supportive measures;

E.g. respiratory assistance and inkavenous fluids, arE oftsn critical to patient sunrival.

Prevention and control:
Prophylactic immunization is the only wny to control tetanus because the spores of
C. tetani are $o widely disseminated in nature and cannot, therefure, be avoided.

Prophylactic immunizatiou provides the individual with neutralizing antibdies to
tetanus toxin in the blood.

Ttre elaborated tsxin is of a single autigenic tpe making immunization effective.

This could be achieved by active immunization by tetanus toxoid (fornnldehyde-
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inactivated toxin)"

r The toxoid is given to;
A. Infants in the first year of Hfe:

r The kiple vaeeine (DPT) is given at the age of 2, 4 and 6 months by intrarnuscular

injection. Booster doses are given at l8 months and upon school entry.

r N.B"l Booster doses {Td) are given eyer}r 10 years to maintain immunity. Ivlora

frequent bmosters ars unneoss$ary and may sauss hypersnnnitivity reacti+ns.

B. Wounded individualsr
r A booster dose of tetanus toxoid is given if last booster dose was >5 years ago"

r N.B.: Antitetanic serum ([ITIG] for passive immediate protectien should be given to:

& Individuals with no history of vaccination

& Last booster doss was >10 years ago

& If thr wound is grossly cortarninated (passivelactive irnmunization).

C. People *t high risk e.g. mitritary personnel.

D. Pregnant females to prevent tetanus neonatorurn.
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* Clostridium botulinum is widely distributed in soil,
sediments of lakes and ponds, and decaying vegetation.

{' Hence, the intestinsl trqcts of rnarnmals, fish nnd birds inuly .orrtuin the organism.
t'. Morphology;
r C.botulinurn is a large Gram-positive bacillus that fbrms oval subterminat sBores.
* Virulence factors I Botulinum tordns (l{eurotoxins):
r There are several immuuologically distinct botulinum toxins.
. Types A, B and E cause hum*n hotulism.

' Type A toxin is the most potent toxin in existencr (1 gm would be enough to lqill
14,000 people if ingested or 1.25 rniflionpeople if inhaled!).

o The botulinum toxins are similar in structure to the tetanus toxin (A/B model).
* Pathogenesis:

1) C. botulinum infections :
o spores, widespread in soil, contaminate vegetables and meat.
o The highest-risk foods are vegetables sr-lch as Sr*en beans and mushroorns, smoked and

salted fish, and comraercially canned salmon.
2) Spore access & Germinatlon :
. whea these fosds are canned without adequate eterilization,

spores survive and germinato in the snesrobic environment.
3) Multiplicafion, toxin & rpread:
. Toxin is produced within the canned food and ingested preformed.

' The toxin is absorbed in the intestine and is transported systernieally via the
bloodstream to reach the peripheral neuromuscular synapses.

4) Fteccid paralysis :
. The toxin binds to the neruone and

preventr the relcase of acetylcholine across the synaptic eleft.
Thus, it produces paralysis of the motor system (flaccid paralysis).

N.B.: Botox is a commercial prepa.ration of exotoxin A used to :

Remove wrinkles ofthe face.
Treatment of spasmodic muscle disorders e.g. torticoliis.
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{. Clinical forme:
1. Cla*gic 60frrlisp:

r Manif,estations start to appear *fter an incubation period of 12-36 hours.
r The craniai nerves are affected first (causing blurred vision, inability to swallow and

difficulty in speech), followed by a descending, symrnetric paralysis cf motor nerves.
G" Nauses and ttomitifig ar€ not usually prominent. Nofever is apparent.
r Mortality rate is about 15% and is usualiy caused by respiratory failure.
2. Infant fu6turlism:
r Ingestion of food supplements containing rflw honey contaminated

rl'ith -botulinum 
spores has been irnplicated in transmission of intant botulism.

' In conlrast to classic b*tulism. which is caused by ingestion oi'prelbrmed tr:xin, infb
botulism results from germination of spores in the gastrointestinal tract
where vegetative cells replicate and reiease the botulinum toxin.

r C.botulinum e&uce$ the disease in infants between 2 weeks and 6 months
of age before the establishment of competing intestinal flsra.

r The disease is characterized by constipation, weak suoking ability
and generalized weakness {floppy haby syndrome}.

r Almost all cases recover.

3. Wonnd Botulism:
r A rare fonn ofbotulism which occurs when a wound becomes

contaminakd with the organism and toxin is abeorbed from that site.
It may occur among drug addicts (skin popping with heroin).
Diagnoris:
Diagnosis is a clinical but r:ray neecl laboratory confirmation as folloffi
Demonstration of the toxin in serur& stools and food.
Rarely, isolation ofthe organism is done.

Treatment:
A potent trivalent (.d B, E) antitoxin is ayailabte.

Antitoxin is only effective if it binds to the toxin hefore the toxin binds the
neuromuscularjrmction (within 12 hours after fugorfion).
serum sickness rnay oosw because the antitoxin is made in horses.
There is no reason to give autibiotics except in infant and wound botulism.
Prevention:
The most important aspect of botulismprevention is proper st€rilization of canned
tood.

Because the toxin ie heat-labile, boiling for t0 minutes or intense treating (cooking) of
contaminated food will inactivate the toxin-
Swollen cans must be discarded.
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The organisrn is carried in the intestinal tract in approxirnately 3% of the

general population and up to 30% of hospitalized patients.

The hands of hospital personnels play an important rsle in€.

*
a

.&

a

a

Morphology:
C.di{ficile is a spore-forming, Gram-positive bacillus.

Virulence factors and pathog*nesis:

C.difficile is a minor componeut of the aormal flora of the large intestine.

Whea antimicrobial trpatment suppre$ses more predominant, drug-sensitive members

of the nonmal flora, C. difficile rmrltiplies and produces exotoxins A and B:
i r.ril r.'l .

T
It

'r:.li-r.,:1,I

L
r

A. Toxin A is mainly an euterotoxin that causes fluid accurnulafion in the bowel; it alsa

stimulates an inflammatory response.

Toxin B is a potent cytotoxin that kills colonic rnucosal cclls.

The severity of disease varies widely &onn mild diarrhoea through varying degrees of
inflammation of the large intestine tr a fulminant preudomembranous coliiis.

Diagnoris;

B.

a

.t

a

A.
B.
a
1.
2.
a

3.
4.
f,.

ths transient diarrhoea that

fl:ln il

Pseudomernbranous calitis can be differentiated from

occurs as a side effect of many oral antibiotics by:

Deteetion of C. difiicile toxins in stools by ELISA.
Detection ofthe toxins genes by PCR.

Treatment:
Withdr*wsl of the caucative astibiotie .

Treatment with anti C. difficile drugt:
Oral vancomyciu or metronidazole may be required in
an extended cowse to prevent recurrerce {occurs in 15 to 20% ofpatients}.
Correction of detrydration and electrolyte ir*balance.
Antidisrrhaeal ag*nts shoald NO:[,be t*ken,
Restoration of the patient's colonic flora hy faecEl enemfl from a norrnal individual.

faeco-cral transmissitu.
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a

Acid-fastness:

The cell wall of mycsbacteria is rich in lipids (espeeially rnycolic atid) that render (
them resistant to penetration by dyes used in Gram stain. !.'i(G;- 'cti' \l^''- '

However, they can be stained with special techniques such as Ziehl-Neelstn rnethod or

flu*rothrome staining r$ethod.

r In these methods, the organisms firmly retain the dye used and resist decolourization

even hy acidic solutions; therefore, they are terrned 'acid-fast'.

2. Stow rate of grorvth: a-lFL";* \
r Mycobacteria havs a longer generation time aud, consequently, a slower rate of

growth than ordinary bacteria.
t

l.
I

,
A.
B.
t

2.

3.

4"

Mycobactertum tuberculo*is complex :

M. tuberculosis complex = tubercle bacilli : are the M. tuherculosis and three very

closelyrelated species (M. hovi*, M. africanum and M. microti)

They can cause tuberculosis in man and animals.

'? Humans are the anly reserttoirfor M' taberculosis

whereas both cows and humans ale reservoirs fo, M. bovis.

Nontubercutous mycobacteria (NTM) e.g.M. avium and M' fortuitum' 
-

Slow grorrGrs require moro than 7 days to prgduge

Rapid grower$ require less than ? days. ceU't-'"1

ObHgate oerohe.

Mycobacterium ltprae: the causative organism of leprosy'

$rprophytic mycobacteria: rarely, incriminated in human di

M. tubercutrosis are slender acid-fast bacilli.

When stained with the Ziehl-Neelsen or Kinyoun msthod:

They appear pink in a blue background.

When stained with the auramire-rhodamine dye:

AFB fluoresce orang€ yellow in a black background'

Smears prepared from cultures {especially ftuid media}

may reveal bacilli arranged in a characteristic serpentine cords

like pattern due to cord factor assosiated with virutrent strains.

tt

visible colonies on solid rnedia
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1.

1

Lowenstein-

Jensen medium

The high concentration of lipids in the ceil wall of
M. tuberculosis has beeu_ilsso*iated with:
Ability to survive inside macrophage$ and induce CMI
Imperrneability to stains and dyes" &..r. )+ {*\;,.t
Resistancefrdrying. b*1: i"r:,:,,.,- 

,!.:

Resistance fd rnflry antibistics.
Resistance ro killing by acidic and alkaline compounds.
Resistance fs osmotic lysis via cornplement depositian.
Susceptihility to physical and chemical agents;
Tubercle hacilli are killed by:
Heating at 55oC fbr I h, autsclaving, pasteurization and sunlight.

uLfl'w' 
3tt"(

/:syJr Lt'-by addition of antibiotics. It rnay be fluid ibroth) or solid (agar-based).
e* CoJonle.c ilppe#r after about 2*8 weelx *f ineubation at 37"C.

{. Biochemical reacfions:
. To differentiate M. tuberculosis frorn other members of the genus.
. M. tuberculosis is positive for niecin production, nitrate reduction and production of

heat-sensitive catalase.
Cetl wdl structurer ***i"$; uJ u;.1^-1. b"e-{,r,

The cell wall of the tubercle bacilli is unique to the Mycobacterium species.

It has a peptidoglycan layer which is similar to that of GramAositive bacteria,
In addition" it comprises the following lipids: . ^, r I r r ^ .r_ ,- [. I
Mycolic acids: are long chain fatty acids containing 60 to g0 earbons .t*#:f 1t"^ 

LJ

Cord factor: inhibits leucocyte migration and disrupts mitoehondrial respirati*n.
Mycobacterial sulfolipids : inhibit phagolysosoms formation.

*
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a
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3.
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l.
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3.

4.

't*51
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Mannsn €enc
Manno-
gtpoprcrcinn

h6lwtica{id$

Lipmennan
Arsbirotrhctsn

Srytiddycan
PIM

Cxllmembrens

Forins

. "rl€ff@.t{&-"xlHisinftctants such as ethyl and isopropyl alcohols aad ehlorine.
2' They survive for many weeks when driEd in sputurn smeared on clothing and in dust.
3. They are resistant to acids and alkalis, an important featruen which is used in

eultivation procedures frorn contanrinated specimens.

mcdia for growth:

E
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Tuberculosis {TBi is a maju cause cf desth in the world. €r 1tb- 'r -',"
The number of cases vrith TB has increased after the start of AtDl-plqdemic.
Bacteria that cause the new outbreaks may be multidrug-re$lstent, which is

by inhibiting fusion of phagosomes and lysosomes allorving
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1- Modg of infectiou: ,,- -'" ^[^'= - , Mru]qqreriur;rru'rrr(iurir

r Aerosol {airborne} infection: 
rr,,o r,r i ffi I

is the comtnonestr n:i:de of ini'eclion clile to Irs tile comlronesl mode of lnfeclron dlle to i :'r-,

inhalatii:n of rlroplet nuclei canied b-y air liorn a patient

rvith open pulmonar_v tuberculosis.
o Ingeedon of milk coataminated with M. bovls rnay cause [qtestinnl infection.

. *. droptet nuclei reach the terminal a*eoli where @i
thev are engulfed bv alveolar rnacroohages: fQi! ffi*

A. The majority ofthese bacilli are destroyed or inhibited. ,nkorm*ih
B. &g-EB&!Sigg bacilli are able to survive and multiply infiacellularly ffiff

Lymph
node t

Yr

intracellular *urviyatr {even if fusion sccurs} the fatty nature of
cell rsrall reduces kiiling effect).
Its cap*city to mwltiply hoth inside and outside cells,
m*kes A{. twberculosis a facuttatiyg".iyyr*cellwlar patlwgen"

Tlre aecux,nulating bacilli kilt t}e initial alveo.lar m:acrophagcs.

Two weeks later the bncilli 6rE tr"dnspffted yia lymphatics to
tlre regionat lymph glands:

\e The primary, exudative tung lesionplus thedraining lryph
are called- Gohn's complrx.

X 3. Transient bacteraemic (bacillaemic) phase.
r A few days later, organisms leeve the tymph glands ia the

blood-stream treadingto diseemlnrfron of'organisms to dietant &,*r*drrtunrd

tissues e.g. the apices of the lunga, the kidneys, fhebrafut, amfoffi
4. Granuloma fornrtion:
t 4-6 weeks after infectiou Cell-mediated immunc rcsponse initiated

which is the main immune mechanism against myeobacteria.
,[.; Specif,rc Thl celts recognize iaftsted macrophages and

release cytokines {particutrarly IFN+) that activate macrophages:
s' When mycobaeteris resisf the rnierabicidal effict af the

sctiv*te d rxaaropkages, a char acterf s tic local tz ed intlamm*tory
re$poftse cslled a granxloma (*bercle) develops to isalate pathagens

that resis t intracellul*r destruction.

eonsider*d a very scrious situation.

t1-+/-



r Within these tubercles, M. tuberculosis can sunrive iu small numbers in a relatively
dormant state flatent tuberculosis infection). This situation is due to a balanced state
of host-parasite relationship.

5. Outcome of primrry infection: Primary tuberculosis may follow one of 2 cours€$:
A, Latert tuberculosis infection:
. This occurs in about 9096 of the infected people.
r The above mentioned events can all orrrr(lnit[o3rt .velopment of eymptoms.
. Within 4-6 weeks after initial contact with the organism, these individuals becorne

tuberculin and Quantiferon positive (serocouversion).
B. Tuberculoaic disease:
o In the remaining 10% ofpoople.

TB bacilli overcome the immune s-1.stem and

progrcssion from TB infbction to '[B discasc,

Svmptonrs of disease include :

begin to. multiply, resulting in the('ough Fever

o Generar maraise, fatigue, night sweats ."ffi1[,TT*,,J*r*'itr3ffffiLo,Ufr0"*"*'
o Bloody $putllm may occlu as a late manifestation.
o ExtrapulmCInary TB : Tuberculous meningitis, lymphadenitis, renal and intestinal

tuberculosis.

Reactivation of latent tuberculosis nnd development ef tuberculosis disease by:
Imrnunosuppression, disturbancs of the host- parasite balance.
Reactivation usually occurs within I years after initial
infection in absut SYo of individuals with latent TB infbction.
The most corrmor site of reactivation is the apex of the lung.

6.
a

o

a

* comp*rison between Latent tuberculosis infection & TB dire*ee l

t*'{

I\L
4L:y
no.In*

'^ LI
I

_g{ft( r ./ I

. */

.1. Characters A. l,atent TB infection B. Pulmonarv TB disease
* 1I. tuherculosis present r Yes . Yes.l Tuberculin (or

Quantit'eron) test
r Posrtir.'c r Fositive

* Sputum smears and
cultures

I Ncgativc r Positive

* Svmptoms r No symptoms . Cough, fever, rveight loss
* Infectivitv r Not infectious . O{ten infectious
t Case delinition r Not a case of Tts r A case ofTts
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r The definitive laboratory diagnosis ol'tuberculosis disease depends on the detection
and isolation of M, tubcrculosis from clinical spccinrcns,

r Include sputum, bronchoalveolar lavage.
r Three early morning sputum specimens collected on consecutive days, from a deep

roductir.e_cough, give the best results.

1.. Smelrs prepared directly from sputum are subjected to one of the following rcid-fast
staining methods:

a) Usine the carbol-fuchsin dye :

r In Ziehl-I,[*elmn (Z-N) method, @is used to help penetration of cartol-fuchsin.

!, In Kinyoun method, heat is replaced witn$faol\
^r',? "yt c tj'nder the light microscope, AFB up1'B ttpStear pink i * blue background.

@ Under the UY taicroscope, AFE fiuoreste orfrnge yellow in a black b*ekground.
& Comparcd to Z-N method, fluorochrome staining is: L-c. j,n,

r. More sensitive and faster; therefore, it is used for screening.
r Less speeific; therefore, positive results rhsuld be confirmed by Z-N stain.
* A positive Af,'B sputum f,meflr has the following advantrges:
r Detection of AFB in stained smears nnay provide early prcstmptive diegnosi* which

allows rapid patient care. The result should be reported to the elinician within hours.
r M*nitoring the infectivity of the patient and the resFsnse to anti-tutercr;losis therapy.
* Drawbatks of Af,'B smear: L !:-r 1*r:"1

. A positive AFB smesr cannot differentiate between h{. tuberculasis and other
mycobacteria.

r A negative AFE smoar does not exctrude TB iafection because organisms may be too
few to be detected rnicroscopieally.

2. Molecular methods: PCR ean be used

fuhercutrssis in *putum samptres.

This procedure is applied to sputurn & ather specimens *ontaminated with normal flsra
to prtpare such specimefis fsr culture, smsflr examinatisn and DNA detection,
It enhances detection of the AFB because:

Liquefaction of sputum relea*er trapped mycobacterir from tenacieus specimens.

The mycobacteria in the liquefied specimen can then be concentrated in a small
sediment by centrifugatian.
Ilecontamination kitrls rormal flora allowing obvious growth of the slowly growing
mycohaeteri*.

for rtpid (same day) detection of M.
--, /-' \
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CeBtrifug€
1$ min 30009

It is based sn the abitity of NaOH to inhihit organinms other than mycobacteria.
The mucolS'tic agent N-acetyl-L-cysteine (NALC) is combined with NaOH to help

THgr'

fomc.
I 
/l PANrA

lt
Wo

o
o

Iilf?HIII!fiffi

1. conventional culture media (L..I and Middlebrook's agar media);
r Non-pigmented, rough colsnies appear after about 2-8 weeks sf incubation.
r Coloni*s of h4. tuherculosis are identified microstopically by Z-N stain asd

biochemically by nitrate reduction, niacin production and catalase tests.
2. Fluid medium systems: Middlehrook broth is used as the hase

for the following systerns:

Baetee AFB system:
Bactec medium contains radio-labelled palmitate
as the sole carbon sourse.

As M. tuberculosis multiplies, it hreaks down
the palmitate and liherates rla lahelled Ct)Z that can be
Mycobacteria Growth Indicator Tube (MGIT):
In this selective mediunr, bacterial growth will result in orygen depletiou.
This can be detected by a fluorescence Bensor that fluoresces upon exposgre to Uv
light.

The major advantage of culturs on thdsefluid systems is that they allow detection of

e)
a

o

b)
a

a

a

r Diagnosis of extrapulmonary TB such as fubereulous meningitis, lyrnphadenitis, renal
and intestinal tuberculosis is performed as mentioned for pulmonary TB but by
collecting the *ppropriate specimens.

r 1r.8. specimens coilectedfrorn normaily sferi/e sifes,
e"g. C.$It d* not require decontamination.

Definitive diugrtosis oJ'TB diseuse is achieved anl1, b!, a posirive cultwre.

growth in 4 to 14 days.
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Principle:
The tuberculin test is a skin test that detects delayed
previous expssure ofthe host to tubercle bacilli.

hypercensitivih

**

a

A

a

Farrified pr*teixl d*riv*tive {PPSi, rn'hic}r is preparcd from #

Therefure, s po,$Iru€JSI indic*tes previous infection
by the org*nism but npt necessarily acti$e disesse.

Techniuuel

culture filtrate of,the organisnr, is the antigen used in the tuberculin test.
r Mantoux method: 0.1 ml of PPD contaiuing 5 fuberculin units {TU} is injected

intradermally in the skin of the anterior aspect af the forearrn.
r The result is read after 48-72 h by palpating for the presence of induration.
I The diameter of the induratisn (nf0f the erythema) is measured in millimeters.
C. Urderlying merhanism:
r As a result af previous exposure sf the host to tubercle baeilli Tht c*lls become

senf,itizcd.

In positive reactors, the injected PPD stirrurlates the presensitized Thl cells to secrete
eytoHneo which recruit inflammatory cells particularly macrophages.

The result is a raired, indurated area amund the site of iqjection.

No reaction is seen in people who heve not beon sensitixed to TB.
Iut*rpretation of ihe tuberculin test:
The reactions are categorized by different criteria (risk factors) depending on ths
circurnstances of the patient.
This is the *o-called (5-10-15 nrilllmeter syetemr.

!4terpretnfion of the futrgrsrlin rkin &tt.

I

]
I

D,
.$

+
.r

(

(

(

(

(

C
€
(

C
C
(

(

e
;

€
(

(

(

(

(

€
(

(

e
e
e
e
(

(

t
e

I

;
eltr

A. An induration of 5
{rr nrore millirneters

B" An induration of 10 or
msre millimeters

C. An induration of 15
or more millimeters

* Considcrcd positivc for:
. People with past history

of TI]
r Close contacts ol'

in l'ectious TB patients
r Pu-oplc with HIV

infection

* Considcrcd positivc fbr;
. Per:ple in endemic areas

u hcrc Tl] is comrnon
. People with certain

rnedical conditions such as

diabetes
r tJnvaccinated chiidren

yolinger than 4 years old

t Considcrcd positivc
evcn in absence ofany
risk tactor for TB.
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{r False reretion$:
False negative reactions;
Anergy;
The inabilrty to reaet to TST may occur as a result of a wenkencd immune systenn,
s.g. severe TB disease, HMafection, or cailcer.

Recent TB infectionl
After exposure, it takes 4 to 6 weeks for tubercslin test ts become positive.
False positive reactions:
Infection with nontuberculous mycoh,ncteria [tlTM) due to cross-reaction with M.
fuberculssis antigens. (!^,* *l ;'it''" *.1," k''

r Vaccinaticn u,ith tracille Calmette-Guerin (BCG):
skin test remains positive tbr up to 5 years.

After BCG vaccination, fuberculin

tfegrf*c & A" ds[&'"h*k
Principle;
Measurement of the amount of IFNry released from the patient,s sensitized T-
lymphocytes after exposure to specific M. tuberculosis antigens in cell eulture.
Compared to TST, this test is rpecific for diagnosing lrtcnt tuberculssis infection
because the antigens used are not present in NTM or BCG vaccine strain$.
Tre*fuent regimers of tuberculosis I

e Ts he saccessfil, the treqtntent shouldfaffil thefoltowing req*irementc:
l. Combinafiou therapyl

The intracellular location of the organism
Blocking of drag penetration by cascous material
The slow rate of growth cf the organism ".-*.,\ ..".,i d,i$.1.,, b {3 .01 !r-i\

The presence cf the peroisters (metabolically inactive bacilli) within the lesion.
Although therapy is given for at least 6 months, the patient's sputurn becomes non-
infectious within 2-3 weeks.
Because of patients non-compliance, a regimen recourmended by wHo known as
directly observed therapy short cour$e (DOTS) is thought to be effeetive for such
patients.

.1. Anti-tuberculour drugs include:
L) Firut-Hne drugs:
r Isoniazid (INH), rifampiq pyrazinamide, ethambutol and str€ptoffiycin.
2) Secord-Iine drugrt

e These drugs are anly used if re*istanee occlffs during administration

. Fluoroquinolones, ouo-f$#-"r*ffi:i, ffmLde, cycloseriile, capreomycrn,
kanamycin, amikacin and rifabutin

t

a

u.

a

{.

r Combination o?tfrugs or Inore is essential to reduce tqgilffisicity and to prevent
the emerge"c g_ifdf rg r-es istant mutants.

2. Prdonge-il-therapy:
$ Ttts ls because of:
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.1. Reristance patternc:

U Mulfidrug-resirtrncc (MDR) mernff :

. Resistauce ofM. tuberculosis to both isoniazid and rifampin.
r It is a serious situation that presents difficulty in treatment.
2) Extenrive (extreme) drug resifftance (XPR) mears :
I MDR plus resistance to a fluoroquinolone and st least one additionnl drug

G M. tubereulosis isolaus should be testedfor drug resistance as early as passible in
order ta ensure appropriate treettnent

S Prevention and Control:
1. Generel metsures:
. Early case finding and effective treatment
. Applying proper Infection control me&sures in hoqpitats (e.g. use ofNg5 nrasks),

Avoid overcrowding.

Better housing and nutrition to improve host resistance
Fasteurization qr boiling of milk
Trsatment of latent Infertion* :

To reduce the risk of progression to active tuberculosis, isoniarid (INH) is given for 6-
9 monthc to:

,d Recent converteru: Individ*als who show recemt sonversion to a positive hrberculin or
quantiferon test.

B. TubercuHn or Quantiferon positive individuats who are subject to
immunosuppression"

3. BCG vaccine;
I It is a live attenuatcd vaccine prepared frorn M.bovis

and attenuated by repeated subcultures.
r It is routinely given ta newhorns intr*dermaUy

in the left deltoid region
r The protective efficacy sf BCfi vaccine in

preventing TB infection is controversial"
r It proved to be effective in protection

against childhood tuberculous meningitis and disseminat.o trb*rffi

-5-i-



A. Slow Grorvers B. Rauid grolvers
* Mic anism:

:, IVI. al'ium-
intracellulara
cornplcx
(MAC)

o M. kansasii 0 M" ulcerans c l\,{.

t"rrrtuituni-
cliclol:ac
complc"x

o M. abseessus

* Disease:
Puimonary
TB-like
discasc.
particularly
in AIDS
paticnts

L-'hronic lung
disease
rcscmbling
classical TB
[,jlcerating

Intbctions ol'
the skin

{Buruli ulcer}
,;-$res.

r Skin and soti
trssne

infcctions

Chronic lung
disease
(ivhich can
disseminate
to skin, bonr:

and.joints)

+

i;+

4)

6)

1)

2)

3)

i, ;TriI:b:T{H *y*t:Si:,
Nonfuberculous mycohactsria (NTM) include thcse Mycobacterium species that are
not m*mbers sf the Mycobacterium tuberculosis somplex, hence the use of the terms

"nontuberculous mycobacteria" or "mycobacteria other than tuberculosis'(MOTT).
They are wide-spread in the environment and have been recovered from tap water,
water of haemodialysis units and drinking water distributiou system- 

hr*...
General feaf,ures of NTIII: #re
Most NTM are morphotrogicnlly indistinguishable &om M tuberculosis ffi

Most NTM grow well on Eedifl used to grorry M tuberculosis. I i

Growth characteristics (rate nf growth and pigment prcdurtion) classi$ NTM into 4
groups (I-mt
NTM generally cause opportunistic iufectionr particularly in immunocomprornised
patients, e.g. AIDS patients.

5) Transmission is frorn environmental sources. Pers n to person kansfer does nmt take

)

place.

NTM ars generally more resistant to antituberculous drugs.
Combinations may have to be used (rifabutin, clarithr*mycin arrd azithromycin).
NTM shorv high resistance to a raride range of disinfectants.

-5.1-
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Morphologg:
M" leprae ciosely resembles M. tuberculosis in size and shape.

It occurs chiefly in bundles iglobi) within the infected cells.

M. leprae is less acid-fast than M. tuberculosis;

Therefore, the use af the madffied Ziehl-Neelsen method,

in which the decotourizing a4ent is wodified, is neeess*ry

to avoid overdecolourizing the AFB.

t Culturc:
1) Invitror
. M. lepra* has not yet beefl successfully cultwed in vitro.
r It is considered an ohlignte intraccllular pathogen.

2) In vivo:
A. The nine-banded armadillor
r The nine-banded armadillo is a natural reservoir for M leprae. ffiff
r This anirnal has became the rnain source of M. leprae for biochernical and

irnrnunoXogical re*earch including development of a vaccine.

B, Micer
r Inoculation of the specimen into the hind foot-pads of mice is

used to test the sensitivity of the baciXli to new drugs.

Mytobdctefium leBrae {Ae id Fast

baci[ti with mcdified Z-ttl stain]

+& Leprosy (Hancen's disease) is a chronic infectisus disease frat kas historically been

more femed than any other infectious disease.

* Pathogenesis and clinlcal manifestations:
r The exact mode of transmission is not certain.
rF However, infection requires prolonged and close contact witk patients.

. Infection rnay be transmitted by contact with skin lesiom or rerosol inhalrtion.

. The clinical disease may develop I'ears a*er fuitial contact with the organism: this is

due to:

A. Low infectivity of M.leprae
B. Long generafion time (slow rate of growth).
r Leprosy bacilli grcw best at low tempcrflture (optimally 30*C); therefore, the skin and

superficial rrcrves are preferentially affected.

r The oathosenesis of leorosv aoDears to derive from:

a) The ability of M" leprae to curvive and rcplicate withfu macrophages, nerre cells and

other host cells, and

b) The con*equent immune re$ponse to the orgaaism"

{d:q

t
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* Forms of the disease:

L Tuberculoid leprory (TL):
1. Immune resporrse ,T helper-type responsc & Number of .A.f,'B in tissues:

r Cell-mediated immrme response mediated by Thl cells predominates aad forms

granulomas, resulting in the destruction of most of the mycobactsria.
..r .3a ontyfew AFB remain in the fissre,r (paacibacillary leprosy)'

2. Lesions :

r Few and mainly in the form of hypopigmented maculo-anaesthetic skin leslons.

3. Lepromin skin test is porifive.
4. I)irerse progresc & Frognoris: :

o Although skin and pcriphcral nem'cs arc damagcd.

fl- progrcsscs slon l)., and carrics a bcttcr prognosis than L,L,

o In somc paticnts it is scif:liniiting, but in r:thcrs TL may

progress across the speclmm torvards LL.

i, l;*lru*ar* r*!fli;rtl{"" { $ti:Eg-r::'*{.1;:l-: r"r.:sgr*:t-*r' uL \*.tg:l3,rq:r"l:f ,a}il:i ia; ti:t",fiq:q;

r Cell-mediated immune response is iicl-ir'*r:re'ri-

o Ahhough hurnoral response mediatecl by i liii ;:i.'iir is predominalins, it is ::r;:.

;:i riir.:i:,t;x'i.: as thc organism is intracciluiar.

':' The lesirtns usually tontain i:;;':;.;, numbers of ,4FB {multibacillary leprosl).

2. Leslons:
. Mainly nodular and may form on the face & the nose may

collapse gryiry the characteristic lionine facies.

r There is a marked sensory loss due to exteusive nelve damage.

3. Lepromin tect is negative.
4. Diseese progress & Prognosis:
o LL is the more severe form and progrsssss rapidly.

III. Intermediate forms inbetweeu TL & LL.

* Comparison between tuberculoid leprory rnd lepromatour leprory:

56
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A. Tuberculoid leprosv B. Lepromatous leprosv

'i' lmmune rcsponss o Predorninant CMtr rr Predominant AMI
* T helper-tvpe response o Thl c Thz
.i. Lepromin tcst o Positive o Nesative
* Cvtokine profile o IL-Z, IFN-y and TNF-p o IL-4, IL5 and IL-10
* Numher of AF B in

tissues
0 Few c Abundant

* l,esions o N{acuiar skin Iesions o Nodular skin lesions

* Disease progress D S1olr, 0 Assressive
.i. Prosnosis c Good c Bad

a



t, Luboratory dingnocis:
t The diagnosis of leprosy is essentially a cHnical one; laboratory diagnosis is done for

confirmation:
A. Specimen: SIit skin smears, skin biopsy, or scrapings from the nasal mucosa.
B. Direct detection:
r Smears stained with modified Z"N method strow intracellular AFB in bunches.
r A positive smear is sufficient for diagnosis.

C. PCR as$tlrs.

I). The Leprouin sHn test:
. Lepromin is a heat-killed suspension ofM. Ieprae prepared from infested armadillo

tissue.

r It is positive in tuberculoid leprosy and negative in lepromatous leprosy.
. Ttre test is of no diagnostic, but of prognosffc value.
{. Treatment:
o Prolonged multidrug therapy is recommsnded to reduce development ofresistance.
o The drugs used are rifampicin, clofazimine and dapeone.
o Among these, rifampicin is the most important anti-leprosy drug and is, therefore,

included in the treatment of both forms of leprosy.
o In LL, triple therapy is resommended for a minimurn of 2 years.
o In TL a combination of drprone and rifampicin is used for 6 months.
o Nerve damage and deforrnities are irreversible"
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Thr Enterobacteriacese fomily is a large group of facultativc snf,erobic,

noropore- forming, Grnm-negative brcilli,
The natural habitat is the intestinal tract of humans and animals.

Some members are wideiy distributed in the environinent in water and soil. and on

Lactose fermentatiotr is an important differential character.

Ferrnentation of other sugars is variable.

Reduce nltrate to nitrite.
Ilifferential diagnosis :

Pseudomonfls eeruginosa and Bacteroide$ species which are Gram-negative bacilli
normally found in husran intestines arre considered non-Enterobacteriaceae :

This is because they do not meet all the criteri* of the Enterobacteriaceae fhmily:
P. aeruginosa is an obligate aerobe, oxidase positive, does not ferment glucose or
reduce nitate.
Bacteroides is a skict anasobe.
The family is classified into many gsnera and species on the basis ofbiochernical
reactions, especially fermentation of carbohydrates & DNA-IINA hybridimtion.
According to their medicd importance, they are classifred into:
Opportunirdc pathogens :

Most Entercbacteriaceac e,g. Escheriehia, Klebsiella, Enterobacter, Cifrobacter,

Serratia and Proteus genera, are coillmensals and may saEso opporfunistic iafections.

Enteric pathogens:

Salmonella, Shigella, and Yersinia gensra, and certain strains of Escherichia coli
primarily cause intestinal infections and systemic diseases (eg" tphoid fever caused by
Salmonella Typhi).
Many strains of these enteric Gram-negative rods are highly antibiotic resistout,

because of the production of $-Iactamases and other drug-modifying enzymes.

Enenf,ed spectrum p-lactamases @SBL) are plasmid mediated eozymes that are

produced by several enteric bacteria e.g. E. coli. Klebsiella. Enterobacter and Proter.ls.

ESBL reuder the bacteria resistaut to all p-lactam antibiotics (penicillins,
cephalosporins and monobactam).

58
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trschcrichia coli is thc tnost prcelomir'rant facultative anaerubc itt
the large intestine ol'man.

Being pa* of the norrnal bowel flora, E. coli provides protectio* figflinst colonization
by harmful microorganisms.

2. Under special cireurn$tances, certain pathogenic strains Eause intestinsl *nd
extraintestinal diteases.

3. In additisn to Enterococcus faecalis and C, perfringens, E. cotri is

used as an indicator of faec*I pollution of wattr. This is besause:

o It is csnst*ntly found in human and animal faeres.

It is exclusively found in the irtestine where*s other members of
Enterobacteriaceae family are found in th€ environment as well.
Morphology:
Gram-negative bacilli, usually motile and some ar.e capsulated.

Cultural chnracters:
E.coli grows on MacConkey ogar producing rose pink colonies

due to lactose ferrrentatisn.
Biochemical rerctions :
E.coli fermentn glucose, lactCIse, maltose, mannite and sucrose

On TSI; they give acidic (yellow) butt and acidic (yellow) slant

with cmcking of the agar due to gas production"

(IMVC + + -) :Indole-positive, Methyl red (MR) positive,

Voges-Proekauer (VP) negative, and Citrate-negative

Antigenic structure:
Serological classffic*tion of,[, coli strains is based on:
O (somatic) rnfigen of tLe ceII wall Hpopolysaecharide {tPS}.

{r
t

.&

a

+
l.

I

. lil
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+
I
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o

lrdde X€tlytfiarl

++

H (flagellar) antigen
K (capsular) anfigen in capsulated strains.

f:psuletl()

$s(o)
CEll

|nsmbrine

I3ecause there are marly ditTerent O^ I l, and K antigens, the various

combinations result in more than 1000 antigenic tlpes of E. coli.

Speeific senrtypes are associ*led lvith certain diseases

c.g., O55 and O I I I causs outbreaks of nconatal diarrhoe a.

rr,'ith pro<l:ction o I aci
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& Virulence fnctms:
A. Uropathogenic E" coli have:

l. Fimbrial adhesins: hind to specific receptors on the urinary tract epithelium.

2. Caprular (K) antigenr:
r Interfere n*ith phagocytosis, thereby enhancing the orgauism's abiliry to cause

pyelonephritis.

3, Haemolysins: act as memhrane-damaging toxins that are lirked with kidney dam*ge.

B. Diarrhoeagenic E. coli havel

1. Pili (colonizafion factors).

2. Enterotoxins: Two tYPes,

r Heat-labile (LT) and heat-stable (ST) are produced by enterotoxigenic E. coli (ETEC).

3. The shiga toxins: are produced by the enterohaeruorrhagic E. coli (EHEC)*

; itl{: l.i'it cirgse5 :-';,:.!r:::',',,, ,.,',,,,'l rvi1etr reieased ir":l.o the ci:'cr-rlati0rr'; itl{: l.i'it CititSe5 :-';,:.!r:::',aii, 11 r'rr:,,'I rvl'igtf felgifSed lnlo tile Cll'CLllt]1lt]l]
.il

' : ,'+-' i!

1. l'y!r:;;r.". ?:':;;{ il:f*:r-!iii:} it. l'$ir

:' $L*ffi*#'f#l[:u* 
i8 the patient's own ":.:" :-ft

r E. coli is the commonest cau$e and accounts f,or > 80% of infections'

r The organisms aseend frorr the periurethral region into urethra (wethritis), bladder

(cystitis), ureters, renal peivis (pyelitis) and renal parenchyrra (pyelouephritis)'

B. Hospital-acquired UTI: , , ;[
r It is usually associated with urinary catheters and is mostly ryu1e! \-a"*

luitsmt t
by multi-resistant strains'

2. Neonatal meningitis:
r E. coti Kl is a common oau$e of neonatal meningitis'

r The $ource ofthe organism is the rnother's birth canal,

where the infection is acquired drriag birth'

3. Pneumoniq repcis, septicaemia, tnd endotoxic rhock may occur

partieularlY in neonates.

4" Diurrhoeal Diarrhoeagenic E. coli inctrude several ttrpes: see the next tahle"

ir ,t.I irr ir Li I ,;,:

O.frrfl CLI fral
lll(ff.
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.l* Lrboratory di*gnosis:
A. Specimens: \

r Urine, wound swabs, respiratory secretions, blood and CSF {in case of extua- intestinal
infections).

r Faeces {in case ofdiarrhoea},
B. Direct detection:
r Gram-stained Bme*r$ are useful only in specimens normally devoid of flora, e.g. CSF.
r E.coli Kl antigen is detected in CSF in neonatal meningitis by latex agglutination.
C, Cultivation:
. Specimens are plated onto MacConkey agar as,ruell as blood agar and incubated at

37"C.
r urine should be quantitatively cultured to determine baeteruria .

r Blood sanples should he cr.iltivated by the blood culture technique in cases of
septicaemia and meningitis. Suhculturss are plated on MacConkey agar and blood agar
ard iacubated as *bove.

Il. Identification:
l. After 24h incubation, colonies should be examined regarding morphology, Gram stain

and oxidase test"

2. Colonies showing Gram-negative baciltri and are oxidase negative should be sonsidered
Enterobacteriaceae"

3. E.coli produces rase pink colonies on MacConkey agar.
4. Colonies should be tested biachemically (see above).
.1. N.B.:
o Because E. coli is part of the norrnal intestinal flora, strains isolated from fa*ces of,

patients with diarrhoea should be further tested to confirm their responsibility for the
disease:

e This mny be done asfollow*:
1. Culture on sorbitol-MacConkey ager: Unlike other strains of E" coli, EHEC does not

ferment sorbitol. r

2. Slidr agglutination: using specific antisera (EFEC, EHEC).
3. ELISA: to test f,or toxin productian {ETEC, EIfE'CJ.
4. DNA probe or PCR; to detect genes of toxin production (ETEC, EHEC).
5' Tiseue culture: to deteet foxdm production {EFE'[ EHEC), invasiveness (EIEC) cr

adherence {EPEC, EaggEC).
*i. Treatment:
o Iu cases of diarrhea: treatment depends on carrection of dehydraticn aad electrolyte

imbalance.

. Antibistic therapy of extr*-intestinal E. coli infections shoutd be guided by in vitro
susceptibilify testing because of the wide spread of resistant sffains especially ESBL-
producing strains.
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-* Antihitltics nray hr: useful except in cases of ETIEC; in suc,h cascs arntibit:tics nray
increase the risk ol-del'elt:ping HUS by iriereasing shiga toxin released by the d-ving

.r .J -, -,

-: - ''-,'),''

r "l'hc cnvii-onnrcnt: in surfiicc u,,atcr. sc\4iiigc. sojl anrl on plants. 'li._,..- 
..r \4ucos.i surriices ol'intestinai and resprratorv tracts. " "= 'l'.. : ,

K. pneumoniae. K. ozaenile, K. rhinoscleromatis a'd K. o,ty,toe.a.c K. pnettmoniue i.; lht nreiit'ttlh'nro-yt itrtporturtl s,pttie-s., _.r _- ,-... 
,.,"r

tlt Klcbsiclla organisllls ilrc ,i,.:ii-rrotilc capsulalcd Cranr-ncgatiyc baciili. : -' : l

r Klebsielia grorvs t:* lracflonkey' agar p*rducing *lse pink colonies
due to laclose ibnrrer:tation. r.*ecrrt"{*psule

o The colonies art' usua]l-v i?ir',ii.I{l due to capsular n:aterial. * ,
I
Cell

1" Klcbsiclla fbrmcnts glucosc. lact*sc. ntaltosc. rnannitc anil sucrcsc u,ith procluction of
acid and gas, ilr ()n TSi. they.gile acidic (yellou,) hL:t anrj aciclic {yelloiv) slanr
*'ith cracking uf"thr agar clue ttr gas production. _s ,,1 "y.. * , :

.: . i \:,i i' qrf' Xt. I?it,,: ";;;tlr;t1{i:; ;.n - _. ., i, 
=a, ,, :,.-,, ffi ,.J: J, :

ffi

r Kleirsiella inlccti*ns arc. cithcr conr*runity- or huspitai-accluired.
:i " "r:'!" ilI:{?itii j.f Attj;r,i:t l.{*}it c},rr1i: i.; ii]:r ii;,:,1;1;6----------------,,;*91U. fu." €;lq..l ir"rr.:;} fEl;3,1., ,:ii.}Srj:

. I,rinarv tract inf'ection: It is thc r-r-rosr crlnlrron infbction. ,. -\.r Pneumonia: .''. 
_ - -1

Kicbsiclla is carricij in thr-: r*sprratorl,'tract of abor-rt l6,li, 
""'ri

of healthy people w,ho are prone ro pnermonia if host defence
r \tr'ound and hloodstream infections.

is

r Neomatal sepsiu; Septicaemia sr meningiltis.
2. Klebsiella oz*enae is associated with atrophic rhinitis (ozena);

a fetid progressive atrophy of nasal mucosa.
3. Klebsiella rhinoscleromatis is assosiated with rhinosclersma:

a destructive granulorna sf the nose and pharynx.
Treatment:
Emerging antimicrobial resistance among Klebsiella spp. ie increasing.
Resistance is rnediated by p-lactamases (especially E$BL). 

i

There{bre, routine in vitro susceptibility testing is required.
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A-
B.
c.
a

a

organisms af thcsc gcncra arc {n{}*air crarn-ncgativc haciili.
sojl, rvater iind occasionally in the human resprratorrv ancl inteslinal tracts anr.j

in hunrans especiallv pnet*rtot.tits and urinun.

anirnal intcstinc.

tract infectian.
citrobrcter: It is similar to E. eoli except in being citrate-positive.
Enterohacter: It is siruilar to Klcbsiella exeept in being motile.
Serrsfia:
Some strains produce red uon-difrucible endo-pigmeut.
Used for testing efficiency of bacterlat filters.

a

.3. Salmonellfl€ are commonly found in
birds (particularly poultry) and reptiles.
Morphology:
salmonellae are Gram-negative bacilti and almost all are motile.
Culture:

2.

3.

ilffi

I. Salmonella graws as pale lactose-nonfermenting colonies on MacCoukey and
desoxycholate citrate agar (DCA) media.
Salmonelta'$higella {SS) *g*r is superior to MacConkey and DCA media in derecting
I{2S produeing Salrnonella species that give black colonies.
Selenite and tetr*thiontte broth ierrichrnent media) are used to isolate Sahnonella
from stools.
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N.B.: On TSI:
Salmonellae giys acidic (yellow) butt ffi
and alkaline (red) slant with cracking of the agar
#aept in case af S, Typhi.

Black colour develops in case oflI2$ production.
Antigenic structure:
The antigens used to define grCIups and tvpes af salmonellae include;

1. The O $omatic) antigens:
r W"hich divide Salnronella into O serogroups.
r The O antigen may be shared between different grcups.
* ITrcreforq crof,r roacfrons m,q) oceur between these groups during serotogic testing.

2- The H $Iagellar) anfigens: which divide the serogroups into cerotSryet.
3. ThG Yi (capcutar potycnccheride) antigen: which may be present in some sfiains of

S. Typhi.
.& Clas*ilieetion
1, According to IINA hybridizafion ctudiec:
. The $ahnonella genus is classified inio two species.
I The most irnportant species is Salmonella enterica, which is firthsr classified into six

subspecies.

t Thc most important subspecies is the suhsp. enterica whose stains are isolated ftom
humans and warm-hlooded animals.

2. Accorrling to ontigcnie rtructure:
. The genus Salmonella is classified into serogroups and serotlryes (- 240t) serotlryes).
3. CHnicallyl Salmonella species are categorized into:

t ffihoidal species;
r Salno*ella Tphi that causes tlphoid &ver.
. $. Paratyphi & S. Paratlphi B and S. Paraffii C that cause paratphoid fever.

ii" Nontyphoidalspecie*l
r s. Enteritidis and s. Tphimuriurn that cause enterocolitis .

. S. Choleraesuie thet causes septicaemia and metastatic infections.
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tr' Enteric fever is a generalized infection oftlre reticuloendothelial sysom and
intestinal lymphoid tissue accompanied by bacteraernia and sustrined fever.

r Typhoid fever is more sommon and tends to be more severs than parat3phoid fever.
'3' Pathcgenesie : .t 

-*t"Saiur*r:eil;a tygrhr l. * 
.j-* l, iliq,tr{rr ir r r ii g ly; ,ira

Remoins
vioblo ofrcr

engulfmcnt by lnl*sliftt} rrlili:Lr*

inl.:Silne -***-*

inrr*si*m sf ifit$*tlnal
lymphoid tissue

*nvasion *f the
bl# *lrearn
causing bacl€rernis

ts€eiisstiryt &f e'sdteris
ifi &mmlinai tympl*id
tis$n*, {rr*ranler*e
$odas, gell Saddel
tiu*l:, a*Sssfi, bqns
rulaffioW

w
l. Reservoir: Humans are ** onfy;i;**,r, -*. patients or healthy carriers"
2- Mode of transmission : faecalry contaminated food and water.
3. The incubation period is usually 10-14 days
4. Transient prim*ry bacteraemia;
o After ingestion, the organisms adhere to the rnuco$a of the small intestinethen invade

to the submucosal layer.
o The organisms are taken up by macrophages of the Royer's patches where they

replicate intracellularly.
o They are ffansported in the macrophages to the mesenteric lymph nodes and via the

thoracic duct to the bloodstream (transient primary bacteraemia).
I The organisrns reach CIrgf,rts wbere cells of the reticuloendothelial systern are

concentrated (i"e. the spleeno bone rrlarrolry, liver and peyer's paiches).
5. Secondary heavier bacteraemia:
o The organisms multiply in these organs and then reinvade the blood causing a

secondary heavier bacteraemia (onset of fever).
6, Spread:
r From the blood the organisilrs can reach other organs e.g" kidney and gall bladder.o Frorn the gall bladder, salmonellae enter tlte intestine.f,CIr a second tiftii in much larger

uumbers causing a skong inflammatory response.
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Excretior:
The organism is excreted rrith facces (serond week of the disease).
In about 25% of cases, the arganism is excreted. in the arine.

t. Symptomc & complications:
r Symptoms: fever, headache, abdominal paiq and rathcr than diarrhoca.

9.

a

a

r Complicafions: relapse. perfbration of the bolvel and
haemorrhage from the bowei ulceration.
,Outcome:

A small percentage of patients besarne chronic carriers.
They carry the organisrn in the gall bladder and interrnitrenily **-t. ,t i, the srti,:C

.i. Labsratory diagnosis of enteric fever
r Definitive diagnoris is only accomplished by isolation of salmonellae from cliricat

specirnens.

A, Specimenr
1. Blood; Blood culture is the procedure most likely to reveal the organism during the

first two weeks of illness.
2- Faeces: The organisrn is most readily isslated from stools starting from the second

week of illness"

3. Urine: Intermittent excretion of the organism in urine may oocur after the second
week of illness.

4- Bone mnrrow: Although highly sensitive, it is rarely indicated beeause it requires an
invasive technique.

B. Direct detrction hy microsoopy is usetress"

C. Cultivation
1) Blood or bone m&mow: $amples should be cultivated by the blood culture technique.

Subcultures are plated on MacConkey agar.
2) $tools: Faecal specimens should be inoculated directly on EqIIEr Differential seleetive solid media such as MacConkey, DCA or Salmonella-shigella

{SS) agar.

r Enrichment {tetrathionate or selenite) broth. Subcultures on solid media are done after
overnight incubation.

D. Identification
1) After 24h incubation, colonies should be examined regarding morphology, Gram stain

and oxidase test.

2) Colonies showing Gram-negative baeitli and are oxidase negative are considered
Enterobacteriaceae.

3) Salmonella produees pale (laetose-nonfermenting) cslsuies on lkfacConkey agar and
DCA, and black eolonies on SS agar.

4) Salmanella is identified by testing colonies for bioehemieal reactiens (see before).
5) Confirmation is dcne by slide agglutinatioa using 0 serogroup antib,odies"
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E. Ssrodiagnosis of enteric fen'cr by Widaltest:
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a If properly performed *nd carefully interpreted, Widal test would &e dlcgruostie.

t Widal test is a tube agglutination test that measures flgglutinating antihodies to the O

and H atrtigens of Sairncnella Typhi and Paratyphi A and B.

. Timing: Antibodies can be detected at ths heginning of the $econd wsek onwsrds.

r It is done by mixing serinl {twofold} dilutions of the patientis $erum with O and H

antigetrs from represcntatiye satrmonellae.
e The antibody titre is tke highest serum dilatisr" skawing ilgglutination.

r The results are reported bv grving the titre for hoth O and H arrtibodies.

. testing 2 serurn samples obtained at an intervai

of7-10 days.

o Q antibody appears eariy and its presence signifies *ctive infection" It disappears

faster than H antibody, the presence of which determines the type of infectittg

organism.

{. Interpretation of Widal Test:
o High titre of O and H antibodies (>1:16S) or rising titre {fourfold or greeteri suggest

active infectian.
. High titre of H antibody alone (111160) indicates past immunizatisn or past

infeetion"
A. False positive results;
1) The Fresence of cross-reacting antibodies: e.g. infection rryith other related membets

of Enterobaoteriace ae or autoimtrnune diseases "

2) Endemicity of the disease: Healthy people have antibody tihe due to subclinical

infection. In Eg1pt, titres up ts l:80 are considered insiguificant.

3)
a

Vaccination: Yaccinated people har.e :

Both O and H antibodies if,recently immunized.

H antibody aloue in cases of past vaccination.

tr'alse negatiYe retults:
Performance of the test during the lirst week of illness (before appearance of

o

B.
1.

antibodies).
2. Early antibiotic treatment.
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* Treatment
r The drug of choice is either fluoraquinolonen (e.g. ciprofloxacin) or 3rd generafion

cephalosporins (e. g. ceftriaxone).

t Ampicilli* or ciprofloxacrn should bE used in chrsnic carriers of S. Typhi.
.1. Prevention
A. Ilygienic messure$:

1. Proper sewage treatment and chiorinated water supply.

2" Hand wash prior to food handling.

3" Food handlers are examined to diaguose earriers, who sheuld be heated or excluded

from handling food.

B. Imrnunologfual mea$ures:

1. Oral ffihoid vaccine: A live avirulent mutant strain of S. Typhi.
2. Yi cnpsular polysaceharide vaceine of 5" Typhi. It is given intr*muscwlarb.
3. TAB vateine: A heat kilied vaceine containing S. Typhi, S. Paratyphi A and S.

Paratyphi B" The vaccine is given subcu$aneously.

It is a worldwide infection caused by ti. klnteritidis *nd S. 'l'yphimuriurn.

Pathogenesir:
Mode of transmission :

Food of animal and poultry origins (particularly raw sggs).

Water or food contaminated with rat excreta.

The incubation period i0 S-48 hours.

+
.:"
r{l,

I

I

I

nk
.8,,1,,...,,*-t##
ffiffi

large irrtcstThe organism invades and replicates in the epithelial cells of small and

{not in matroph*ges) leading to inflammatory lesions and diarrhoea.

There is no toxin production.

Symptoms:

Fever, nausea, vomiting severe diarrhoea, and abdominal cramps.

The condition is usually self-limited, lasting only for ftw days.

Iliagno*ls by isolation of the organism from stools.

Treafuent r

Conection of dehydration and electrolyte irnhalance.

Antihiotic therapy is not needed except in immunocompromised individuals.

Preventionr The disease is prevented by

Avoiding contamination of food and water by rodent excreta.

Proper ecoking ofpoultry and eggs.
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The condition is commonly cau$Ed by S. Choleraesuis.

It usually CIcclrs iu immunocompromised individuals.

Prthqeneris;
After ingestion of salmonellae, the organisms invade the intestiaal rnuco$a and invade

the bloodstream eady without intestinal leslons.

Bacteraemia results in metastatic infections such as osteomyelitis, arthritis, pneumonia

and meningitis.
{. I}iagnosis: Blood culture is usually positive particularly during the

* Shigella species causa baclllary dyseutery in man.

S Morphology:
. Shigellae are rrar-motile Gram-negative bacilli.
,r Culhrre:
. Shigellae grou/ as pale lactose-nonfermenting coionies on MacConkey

media.

€. Biochemical reacfions:
r Shigellae ferment glucose, with production of acid only.
. They are lactose-nonferrnentors.
o All shigellae are urease rnd E2$ nogutive.

o On TSI, they give acidic {yellow) butt and alkaline (red} slant w
no gas and rro HZS produetion.

* Antigenic structurs:
. Shigellae have O antigens which divide the genus into four $erCIgxoups ffiies):

A. Group A: S. dysenterlre (13 serotlryes).

B. Group B: S. flexneri (8 serotypes).

C. Group Cr S. boydii (18 serotlpes).
I). Group D: S. sonnei (l serotlpe).

.!. Virulence factore:
A. Invesivencsg!
. The essential pathogenic process of bacillary dysentery is invasion of mucosal

epitheliurn of the terminal ileurn and large iutestine urhere the organism is {!g!o grow.

o The organism does not invade into the blood.
B. Shiga toxlu
r Shiga toxin is an exotoxin produced by S. dysenteriae type 1.

o The toxin can act as:

S Enterotoxin
S Cytatoxin (that may contribute to mucosal damage)

Shiga toxin deli
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Neurotoxin (that rnay cause meningismus and coma).

The toxin may cause haemorrhagic colitic and hdemolytic uraemic oyndrome

Grus).
Pathogenesis
Recervoir: Man is the only reservoir for shigellosis.
Mode of,tuammirsion:
By food or water contarrinated with human faeces.

Ingestion of few organisms (- 100 organisms) is able to cause disease, so person-to-
peruon transmission can occilr.
The incubation period is 1-4 days.
Symptomc:
Fever, abdominal cramps, tenesmus and diarrhoea
with blood, pus and mucus in stools. 

:

Outcome:
Severity depends on age ofpatients and the strain.

t S. dysenteriae type 1 causes the severest fonn of the disease due to shiga toxin
production.

d* Labor*tory diagnosis
A. Speciment: Fresh stools.
B. Direct detection:
o Direct microscopy is done to di{ferentiate bacillary from amoebic dysentery"
. In baeillaly dysentery, Iarge number of PMNLg and Bome erythrocytes are seen

under the microscope.

C. Culfivtfion: Faecal specimens should be initially inoculated onto @[S
r Solid media such as MacConkey, DCA or SS agar.
) Enrichment broth (selenite broft). Subcultures on solid media are done after overnight

incubation.
fdentffication:
After 24h incubation, eolonies should be examined regarding moqphology, motility,
Gram stain and oxidase test.

Colonies showing Gram-negative basilli and ars oxidase negative are considered
Enterobacteriaceae .

Shigella produces pale (lactose-nonfermenting) colonies on lvlacConkey agar and
DCA.
Shigella is identified by testing the colonies for biochemical reactions (see above).
Confirmation is done by slide agglutination test using O serogroup antibodies.
N.B,: Shigella is distingufuhed from Salmonelta by 3 criteria:
Non-rnotile.
No H2S production.

No gas production &om glucose fefinentation.
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Treatmentl
Fluid and eleetrolyte replacement for rnild cases,

Antibiotics are recommended for treatment of severe Shigella infection
(flnoroquinolCIuee e.g. ciprofloxacin, and trimethoprime/ sulfamethoxazoleJ.
Prevention and control
Publie health measures are reeonlm-"j:g 

l:1" ::*jfshigellosis"

fhesc organistns occur in the environment as ia,ell as in human and anrmal intestines.
I rnpofiarrt specrcs includc

* These 3 genera have the following common dlagnosfic featuresr
{Ilmiffi#

1. Motile pleomorphic Grarn-negative baciili.
2. Lactose-nonfermenter (LNF).
3. Urease-positive.
4. Phenylalanine deaminrse-positive:
. This disting$ishes them from other members of Enterobacteriaceae).
€. proteus can be differentiated from. Froteus on nutrient agar

2. salmonella in staols (both are LNF and H?S positive), as proteus have

nutrient tgar.
the ability to

produco ureflse.
{. Diseases

1. Urinary tract infection especialty caused by proteus"
a urease hydrolyses the urea in urine tofarm ammonis whick raises

H
{'lrr';ir l.ri;riinr.

3-il
-u;

thepH encouraging
the .fisrruat ion of' s trsrzes (cuk: uli ).

2. Wound infertions and ahscess formation.
3. Respiratory iufestions: Otitis media and pneumonia.
4. Septicaemia and rneningitin.
* Treatment:
r Antibiotic susceptibility testing shsuid be perfarmed beqause of the high frequency of

resistance to antibiotics.
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3.3' Yerdnia outer proteins (Yop): Tfoey inhibit phagocytosis and cytokine p.odqction.* Pathogenesis: ;-'$*J

,a,ry\ q-iJi.*YY

H 
t 

k-* rFfFqP.#

$ The genus Yerrinia inerudes I import*nt humrn pathogenic rpecies:. Y. pestisl the aetiologic agent of plague (black death).

' The enteropathogenic species: Y. pceudotubcrculosis and y. eaterocontica.

Y. pcstis is nnc of thc rnost virlrlcnt bactcria kno$,n:

' * 1f**'%*t
\'. l,rcstis is o,c of thc rnosr r irulu,l bitclcria knorr n:
l-10 orgaruen,,i a.re cap*ble of causing disease. tt 

-.* - e #r ru er6srurur' a,r' r/telraur$ ur uauri[rg $rggase. n1 * 
r 

A *
{' Ptrngue (black death) is a soonoric direase primarily affecting n t-t i t f ,ff'rodeuts which act as reservoirs " *

r{'Morphology: t} Q n
' Y. pestis are ron-motile Gram-negative coccobacflli that it d :r*

have characteristic bipolar staining, producing a closed safety pin ffir*n.*tf* Cuttural characteristicr:

' Y' pestis can be cultured on blood agar and MaeConkey agar forming small pinpoint
{lactoee-nonfermenting} colonies after 24 h insubation at zsoc.
Yiruleuce factorsl
Fraction I (Fl) antigen: It is an antiphagocytic capsular-like
envelope of polysaccharide-protein complex.
Endotodn: responsible for endotoxic shock.

Butrrnic piagr"rr- Pnsufil**ir_ plague
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* Steps of Pathogenesis:
A. Transmission ofplague between rodents is accorylished by the rat flea (Xenopsylla

cheopis).
r The flea acquires Y. pestis &orn an infected blood meal from a bacteraemie rodent.

B. Man can he accideufly infected by one of the following wsys!
I. Flea-borne froml
r Infected rodents through the bite of the flea.
o This results in bubonic plague which is characterized bv pain and swelling of the

lymph nodes draining the site of the flea bite.
2. Inhal*tion of respiratory droplets from :

Humans or animals with pneumonic plague"
Aerosol created during handtring yersinia culture in the laboratory.

r Fneumonie plague is characterized by fever, chills, cough and difficulty in breathing;
shock and death ocsur eventually if not treated early.

C, In either Eass$, septicaemic pltgue may occur as a result of spread sf the organism to
the bloodstream. Through haematogenous spread, the organism rnay reach sther
organs.

* N.B.: In hioterrorism, the organism may be delivered by aerosol to cause pneumonic
plague, or by using infbeted fleas to c&use bubonic plague.

* Laboratory diagnosis;
A. Specimenr: Lymph node aspirates, sputum or blood.
B. Direct detection:
r Gram or Giemsn stain reveal the characteristic bipolar staining of coccobacilli.
r Fluorescent-antibsdy (FA) test to detect FI antigen.

C. Cultivation and ldentification:
r Although hazardous, eulture may be done oa blood and MacConkeyns agar, and the

colonies are identified by FA test.

{. Treatment: $treptomycln is the drug of,choice.
* Prevention:
o Anti-rat and anti-flea measures & Avoidance of sick or dead alrimals.

A Y. enterocolitica and Y. pseudotuberculosis are r&rs causes of euterocolitis.
* They are kansmitted to humans by food contarninated with

excrets of domestic animals.

Refrigerated foods are potential vehicles because

Y. enterocslitica cen grow at refrigeration temperatures.

Disease (yersiniosis) can range &om mild diarrhoea to
what appears to be acute appendicitis.

.:.

+
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,r Vihrios itrc one {}f'the rrost crorTl!'uon {}rganisnrs in lloth hahitats
alrd itr assnciation lr,ith d ..,*'

ru
Vibrio cholerre ie the most slinically important sp6cies.
Other important species are V. parshasmolyficus snd V.
Ch*racterirtic features I
Mernbers of the genus Yibrio are characterized by the following:
Gram-negatiye curved bacilli.
Dartirg motility: Highly moritre with a single polar fiagellum.
Facultative anaerobes (preft rring oxygenated environrnent).
Tolerant to dknline conditisns and destroyed hy low pH.
Ferrnent $ugars without gas production and reduce nitrates.
oxidase-positive (therefore, not ctrassified as Enterabacteriaceae).
$tringAositive.
String test:
The striag test difibrentiates vibrias (sking-positiv*)
from Aeromoras (string- negative).
The test is done by emulsifuing a large colony in
a srnall drop of 0.5% sodiurn desoxycholate.
Within 60 seccnds, the cells lyse and DNA skings can be observed when a loopful is
lifted frsm the slide up to I rm.

Morpholory (mentioned ahove)
Cultural charrcters

v. chtrlerae produces yellow colonies on TCBS awing to sucro,se
Biochemicol reections I
Vibrio cholerae fermonts glucose, maltosen mannite
and sucrose without gas production.
On TSI, it gives acidiE (yellow) butr and acidic (yellow) slant
with no cracking of the agar.
V. ehoierae is o:ddase-positivc and indole-porttive
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It can be grown an:

Alkaline peptone water (pII8.S);
A surfaee pelllctre, ccntaining the organisn:, is formed
after an incubation period of 6 to I h at 3?oC.
Nutrient agar at slightly alkaline pH.
Thioculph*te citratc bile sucrose (TCB$) rgar (a selffiindicator rffium):
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Serological char*cters end biotyper of V. cholere:
O.antigens are specifi.c and distinguish strains of V. cholerae into serogroups
designated in numerals (Ol, O2, O3 etc). r ^

I chssicat I 3:*"o, 
1H ror 

1 ll,?ffi_,
The serogroup Ol has three distinct serotypes (Ogawq Inabe and Hikojima) based
on antigenic diftrences.
Each serotype may display the clessical or El Tor biotlpe based on differences ia
biochemical reactions.

V.cholerae serogrolrys Ol and 0139 are the causative agents of epidemlc cholera.
Other serogroups (non OUO139) are involved in sporadic forms of choleraJike
diarrhoeal disease, but not in epidernics.
N.B.: The flagellar (II) anfigens are shared with elt vibrios and are, therefore, of no
use in distinguishing strains.

Reservoir; humans and the aquatic environment.
Mode of transmission: faeco-oral route, through contarninated w
Access, multiplication, toxin :

Vibrios are sensitive to acid and rnost die iu thr stamach:
A high ir{ectivitv dose f107-1012J is, therefore, required snd this
ls wfty direct person-t#-peyson spread l's nol comtnan.
Achloykydria ar antacids reduce the infective d*se.

Bacteria that passed the stornach penetrate the mucolrs layer of the srnall intestine and
adhere to its mucosa by fimbriae and other c*lonization factors.
V. cholsra will thea multiply and secrete the potent chokra cnterotoxiu (choleragen).

ater or food"
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;uscd hy \,'. ch*ierae scrogr()Lrpii Ol or tll19.Cholera is a severe dialrhoeal disease ca
Pathogeneris:

A $ubHnit

B subunit
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Cholera toxin:
It is composed of 5 binding (E) rubunitc nud rn acfiye (A) suhurit.
The toxin binds through its B subunits to specific receptors on the intestinal epithelial
cells"

The enzymatically active (A) subunit enters the cells---'activates the adenylate cyclase
snzyme + rise in cAIvIP production -+ massive seeretion of electolytes (Na*, K+, CI-
, and HC03-) and water into the lumen of the sruall intestine.

* Clinical lVlanifestations: I i /',

1) Incuhation period ranges &srn L-4 days. mffi
2) The disease begins with an abrupt onset of vomiting and:*)3

mrssive watery dierrhea up to several litres of fluid withia hours
. The r,vatery dianhoea is speckled with

(rice-water etool*) and contains enorrrsu$ numbers of vibrios.
3) The disease runs its course in 2 to 7 days; the outcorne depends upon the extent of

water and eieckatryte loss and the efficieney of keatment. ,&,,. ,

Death may occur from hypovolaemic shock. *-4

r The diagnosis is suggested by the characteristic clinical picture.
A, Specimens; Stools {or rectal swabs for carriers).
B, Cultivation:
r Faecal specimens should he inoculated directly on &,qt![
1) Differential selective soiid media such as TCBS and MacConkey's agar media.
2) Enri*hment rnedia such as alkaline peptone water- A surface pellicle is formed after an

iucubation of 6-8 h at 3?oC. Subcultr"ues, from the surface pelliele, are done on TCBS
and incubated overnigtrt at 37oC.

4l
s)
+

C.
1)

I

I

ztr

Identification: The growth is ideotified as follows:
Y.cholerae yields:
Yellow (sucrose-fermenting) colonies on TCBS medium.
Pale (lactose-nonfermenting) colsnies an MacConkey' s agar.
Microscopic examination ofl
A wet mount: shows rods rvith darting rnotility.
A Gram-stained slnear: shows small, Gr*m-aegative cunred rods.
Biochernical rsaction* : {see before}.
String test: positive (see before).

Confirrnationl is done by a sHde aselutingtion test with specific anti-Otr and anti-
0139 antisera-

N.B.: During rn epidemic:
Diagnosis depends rnaiuly on clinical judgment, and there is little need {hr the
laboratory.

o

!

a

a

a

a
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Laboratory confirmation
of liquid stools to detect
by specific antibody.
Treafuent:
Treatment of cholera consists essentially of replacing fluid
and electrolytes either intravenously or orally.
Antibiotics such as tetracycline or ciprofloracin are
They shorten the duration of diarrhoea and reduce the
organisms.

Control:
Sanltetion:
Application of sanitary principles that protect drinkiug water and. food from
contamination with human faeces"

Vaceination: Three Cholera vaccines are available:

's= An irrr-r7:en.ri i,e, ef{bctiue chole ra t,accine that trtrov'icle.r long-te rm prptet:tittr.t
is not rct ar,ililuhly.

Chenr*glr*ph_vlaxis:

I e't:-ar:x'cEi*x* may be given tr: close contacts but it cannot prel,ent the spread of an
epidcmic. 

: i. :.!.-.: 4,. .t:::._,:_t. : i;:.1

Rcsen,oir

Disease

Transmission

!t anifestations

may be done by microscopical examination of a wet mount
thc charactcristic daming rnotility of vibrios rvhicrr is stoppc<l

useful in treatment;

time of excretion ofthe

3)
e

t

.i. Nature of
vaccine

1. Killed cholcra
l'accine

2. l.,ive-attenuated
r.accine

3. Whole cell/B
suhunit vaccine

'1. Route o Intramuscular o Oral (r Oral
W Orsl vacsines provide better protectt*n

.i. Protection
duration

o 3-6 nronths a At icast 6
nronths

,,J- 2 ycars

A. !'ihrio para- haenrol B. \'. r,ulnificus
o Sea yiater; halophilic {sait loving) organisms.

c (iastro enteritis

Cellulitis
r: L,onsumption of undercooked or ralv sealood

Swimming ino 5u'rmmlrlg lil sca u'atcr
o Watery diarrhoea in'ith abdominal cra

Self: limiiin
o Terracycline. 3rd

gcncration
Treatment
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Aeromonas species are morphologically similrr to vibrios.
They are distinguishEd from vibrios by being strins-nesilive.
They are widespread inhabitant in water *nd soil.
Aeromonfls hydrophila is the most important species. It causes:

t)
2)

3)

\Yound infections.
Diarrhoea resembling cholera.
sacteraemia and septicaemia in imrnunocompromised patients,
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Camp"y'-iohactsrs are carrir:d in thc r:l'a w,tcfu r.arie ty, sll.birds {especial}y
poultry) and domcstic animals (c.g. cattlcs, clogs and iais).

-t'. /\ ', rr
.}-tri1*. ',
-p ti t- ,*t/ r,
rl , \1 .,i 

{")*/, ** 1r t'-.t r rn | |]ss s '*r )I f Jt j f

{>"q$ , .tn

#x{*&sfr ffi
liti-:141r

I,
2.

3.

4.
&

They are curved or $-shaped, slender, Gram-negativs rods,
They have single polar flagella contributing to the eharaeteristic darting moti11ity.
Most carnpylobaeters are microaerophilic (requiring s% oz and l0% cazj.
They are oxidf,se positiye.
The genus rornprises ruaily spscies, the most important of which is C. jejuni which
accaunts for about 90% of the Campylobacter diseases, especially in children.

Morphology (mentioned ahove)
Cultural characters: C" jejuni can be grown on:
Enriched media e.g. blood or ehorolate agar.

Selective media e.g" SHrrow's medium which is blood agar that is rendered seleotive
by addition of antibietics.

e Cultwres are incubated in mieroaerophilic atmosphere
ut4]"t) tthermophilitl frtr J drn,s.

campylobacter.iej uni causes enteritis that affects rnainlv children
under 5 yearn and yeung adults.
Pathogenesis;

cjejuni adheres to intestinal epithetial cells or overlying mucus.
rt invades and destroys epithelial cells in the jejununq ileurn and cslon.
Some skains of C. jeiuni nroduce an :

o

a

o

a

a

i: :ffi3I#'ffi,1,tt1ftrH' causes -"'j[":;
* Trenrmission:
1. c. jejuni is transmitted to humans primarily faeceoralry, thr;ugh t I

e' cornmonfoods include poaltry, raw milk, meal, rta$ and vegetables.
2. Person-to-person transrnission may rarely CIgour ,*=*& ffi
' *H",H#iff:ffi:HJ#jJr,il-;ifi 
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* CHtrictI menifestltion:
S Ihe incubetion perid is 2'5 dtY*.

S Symptoms:
r \ilatery diarrhoea followed by btoody stools accompanied

by fever and abdominal cramps.

{' Comp[cadonr : autoimmune diseases:

1. Gnillain-Brrc syndrome;

r It is an acute paralytic disease of the peripheral n&ffous systern'

I It is atEibuted to antibodies against C. jejuni, that @lt with antigeus on neurolE.

z. ,.ercu,e r',nn,s. FGt
H rr-a

r It is clraracterized by6Ead of afihritis, coqirmctivitis and urethritis. ffifu -
r Most patients are Inec who are Hl,A'827'positive. ES Outcome:
r Most infections are self-lirnited and ill*ess generally lasts 7-10 days.

.3. Laboratoly diagnosls:

A. Specimens; Stools.

B. Ilirect detectionl Presumptive diagnosis can be made by finding curved organisrns

with rapid darting motilify in a wet mount of faeces.

C. Cultivation: C. jejuni can be isolated Aom faecal specimens by using:

1. A filtration method and a non'selective culture medium:

r A bacterial filter with a certain pore size is used.

r It permits passage ofthe small slender carnpylobacters alrd excludes larger faecal

organisms.

r The filtrate is then inoculated on a non-selective mcdium e.g. chocolate agar.

2. A selective medium (e.g. Skirrow's medium).
q In either method, caltures are incubated in a micraaerophilic atmosphere

at 42"Cfor 2 days.

D. Idenfification: Growth of C. jejuni is ideutified biochemically.
.3. Treefinent:
r Replacement of fluids and elecholytes is the ruain line of therapy.

. Erythromycin is the antibiotic ofchoice.

I Prervention:
. Ploper cooking of chicken, pasteurization of milk and chlorination of drinking water-

. Plop€r sewage disposal.

. Pqsonal hygiene especially hand washing.
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Helicobacters (partisularly Helicobacter pylsri) are the only

orgardsms which are able to colonize the stomach.

Charactsrisfic fsatlrres:

Helicobacters tre similrr to campytobacters tn the following:

1. Spiral sr curved ffrarn-negative bacilli.

2. Able to grow on the same media (e.g. Skirrow's rnedium)'

3. Ivlicroaerophilic.
4. Oxidase-positive.

Helicohacters di{fer from carnpylobacters in the following:

They have multiple polar flagella contrihuting

to the characteristic corkscrew mcvement'

They can grow at 37oC but not at 42oC.

H.pylori is the rnost important Helicobacter species siRce it is the causative agent of
peptic ulctr. The latter is now approached as an infectious disease.

I

Morphology (mentioned abovs).

Cultural chartcters: H. pylori can be grown on:

Enriched media e.g. blood or s€rum agar.

Selective media e.g. Skirrowns rnedium.

The organism require$ microaerophilic condition, high hwddity and incubation at

37"C for 3-6 days.

Bimhemical reacdons:

AII helicobacters a.r,e oxidase positive.

H. pylori produces large quantities of ureasa

Epidemiology and transmission :

H. pylori has been found in the stomach of humans in all parts of the wsrld-

There appears to be tro re$ervoir of H. pylori aside from the human stomach.

Transmission of H. pytori is thought to be from person to person {faeco-oral or oral-

oral) as evidenced bv the following:

o There is clustering of infectio* within famiHes.

o The organism has not been isolated from food or water.

e
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::-:::,1r:::*- producing arnmonium eroud, which pennits H. pvrori to survivein an acidic environment.
o The carkscrew motility enables the organisrn to penetrate {pore) through the viseouegashic mucus.
o Mucinase helps in penetration of mucous layer by the organisrn allowing it to reach thestornach lining, where the pH is neutral.
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Du*denal uicer

Stom:eh cancer
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The organism blnds to the mucosat cells hy rdhesiffi.
Mucosal damage occurs as a result of:
Release of ammonia.
Production of vrcuolating cytotorf,n (VacA).
Recruitnent and activation of inflammatory eells
This is mediated by chemokines (e"g. interlaukin-g), the production of
which is confolled by genes within a oathoeenicitv island.
Clinic*I outcomes:
Chronic gastrifis:
It develops in colonized people and may be
associated with epigastric discomfort.
Duodenal or gastric ulcers:
H. pylori is associated with >g0% of duodenal u
and 70-80% of gastric ulcers.
Stomach cancer:
Gastric carcinoma or sl4glr:rg-phoma rna-v* follow the shronic gastritis. H. pylori isnor.r, classed by the WHO u, qp* I .ai.ir,og*rr.

-8J-



I

.1. Diagnosisr

I. Nor inyarive methods:

1. Antigen dete*tion:
r Detection of H. pylori antigens in stools is done by

ELISA for diagnosis and follow up of treatment. X
2. Urea breath test: <,/

r Radiolaheled urea is ingested.

r If the organism is present, urease will
cleave the ingested urea, releasing r*diolabeled

which can be detected in the breath.

3. Serology:
r The presence of IgG antibodies in the patient's

infection.

Invasive methods:

Specimens: Gastric biopsies obtained by endoscopy.

Direct detection:
Histologic examinsfion:

H. pylori can be visualized in the biopsy sections using special stains.

Biopsy ureffB test$:

The gastric biopsy is placed snto a .l'l}
urea-containing mediumurith a pH indicator '

which changes its oolou upon release of ammonia. &
3. Molecular methods: r@* 

-
o DNA probes and PCR can also be used to detect pylori nucleic acid"

C. Cultivafion (mentioned above).

ID. Identffication:
r H. pylori is oxidase positive and strong urease producer.

r It can also be identified by DNA probes and PCR.
.3. Treatnrent:
. Elimination of H. pylori requiree combination therapy with 2 antibiotic* rnd an

antacid.
. A typical regimen includes amoxicillin plus clrrithromycin plus a proton-pump-

inhihitor.

:: :t1 - 1"C+

ca2

serum can be used

l4I r',\ -'
L.-

!aH, , ,

' {:o: , ''co, i

s.

as evidence ol

II.
A.
B.
1,

a

2.
o
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1. Non-fermentative,

2. Aerobic.

3. Most species are oxidase positive.

Pseadornonas aeruginosa is the most

motile, Gram-negative bacilli

axltrAsE *F
i,r!.! li I

i nt Slt tt't Ltt tt .Vrrc I r' ;

a)

b)

It is found in water, soil and on plants.

It may be part of the normal microbial flora, particularly iniL
gastrointestinel tract and moist body sites'

It is able to grow in water containing only traces of nufrie*
It is abiiity to resist disinfectanfs. d

P. aeruginosa grows CIn:

'" :,; i:'la' ;: : ii ::. ::i i' "

it usualiy prcrdrtc c s il itil:s ib lc exu pi grne nts'

Whcl thr-- vcllos'+l'or,crciin pigmcr:t combincs u ith tl: :--: : :'- '-:" : : -i* 
ffi

bright '.:. \... tt color:r cliaractcristic of P' acrr-rgittoS0 Ctrlt'r-

:l;,1:l :;:..'l*T,-,x*:lT:T:I:: 
"o,r-,cr:::,-: 

''--", 
- 

"ry -

I . (rLl La!r!r\r'tt. l'-" "'

It is carbohr,'tiratc non-tcrmcnlcr: acid is procluccti iio:i'. :-*::i: :i.-' .' :--" 'il

P. aeruginosa is a siguificant human pathogen

particularly in immunocompromised patients'

It is a rnajor cause of hmpital-acquired (no*ocomirl) it'Gff

*

=

*

=
I
a

2.

3.
4.

t

1"r,t: lt grr e s rc:tl (alkaline ) butt and rcd (alkalin.- i s-:r^..

It li;r: ir gralrc--tikc ttn:ii'l rtCtlttl-, 
;;r;;=, +? ffi

P.aerLrgintlsaistlridase.ptrsitir,e,-prr.itht*kt{.t

The organism i> collsidered itpasir e and torlgenic ald :1:" ''*i: 
;i :q*'u.;$ ::ffi*

Chapter 13: Non-Fermentative Grem-
.!@t1<,'..'n*.!!'#
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+ p. aeruginosa is worldwide tn distributionpreferriryg!
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.1. Viruhnce factors include:
1. Pili.
2. Exotoxin A: It causes tissue necrosis by

the same mechanism as diphtheria exptorin.
Endotoxin
Engymes: Proteases and elastases.

Capsuler

The palysaccharide material allcws the organism to
live in a biofilm a1trey from antihodies and phagocytes.

Capsulated strains predominate in patients with cystic fibrosis.
Diseasesr

ar idic.:

*.- [r,jll,:r:':jrr,: ]LF!i]
3.
4.

t.
a

*": .i./xil:.
, nrodrtos _a\ Ho*otiri*

ta. I
\Toxine A :

a

ta'

-_-,}'*
Urinary tract irfections (UTD.
Respiratory tract infections (RTI):
Especially in intubated patients or in those with cystic fibrosis.

w UTI, RTI and wound infections predaminate in hospitals.
Wound infections {especiully burns}.
FoIIicuHtis.
External ear infettion$: in swimrners (swimmer's ear), diabetics and the elderly.
Eye infections: *equently associ.ated with the use of contact lens.

Treatment:
P. aeruginosa is resistant to rtrflry antibiotics.

Combined antibiotic fieatment is usually indicated in serious infcctions :

Antipseudornsnal p- lactam *"g. piperacillin plus an amiuoglycoside e"g. gentamycin

r Acinetohacter species are similar to P. aenrginosa in being
Gram-ncgativc: bacilli 

"

non-fbmnentati ve. aerr:bic.

o

o

o
t

. They dill'er liom P. aeruginosa in being m*m-motile, and ,*idu.*fffffi
They are found in ;

FreeJiving saprophytes found in soil, water aad foods.

Comrnensals on the skin.

They are opportuaistic pathogens causing hospital-rcquired infections, particularly in
ICUs.

Attibiotic resistant strains may he responsible for outbreaks of pneumonia, UTI and
wound infections that may progress to septicaemia.

-
{irirl*.. tr!:rtirr
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Chapter 141 Haemop

The genus nams is derived
Characterlrtic features :

Gram-negative bacilli,

from the Greek words meaniug blood-loving.

Fleomorphic, rangiug frorn coccsbaci[i to rong slender filaments.
Facultative anaerobes.

+
ri
l.
2"

3.
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x factor (haemin): is available &om non-haernoiysed & haemolysed RBCs.
V factor (NAD); is liberated from lysed RBCs.
Medicrlty impartant Ilaemophilus specler :
H. influensa, H. ducreyi & H. aegyptius {H" influenzae biotype aegy,ptius}.

H.influenzae oqcrffs as part of the normal flora of the rppcr respiratory tr*ct.
It is so-called because it u,as thought to be the causative
Morphology:
Pleomorphic Gram-negative bacilli.
Some strains haye a polyracchrride crpsule.
Cultuml charactersl

,:T"
l) H. inlluenzae requires both X aud y fiY factcrs for growth:

Therefore, it can be cultured on:
A. Choeelate *gar {heat-tysed htood}:

* The heat used in preparing chocolate ilgrlr:
1. Frovides v f*ctor ard extm x factor fram RBC* into the medium.
I. Inactivatep nsn-specifh inhihitort (e.g. NABase).

B. Blood rgar provided with freo V frctor.
2) S#ellatism:
r Growth of H. influenzae on blood agar

around colonies of a haemoly,tic organism (e.g., S. aurcus
that liberates V factor *om lysed RBCs"
Crowth is enhaneed by 5% CO2,3)

of influenza.
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-* Yirulence factors and cHnical rignilicance:
1. Thc major virulence factor is the polyracchartde crpsule,

according to which influenzae is divided into six serofipes a-f.
* Type b (Hib) ccuses ilost ofthe severe invasive disesses.

2. IgA protease helps colonization of the upper respiratory tast
'.+ Pnthogenesiil
1) H. influenzae is transmitted by respiratory droplets, resulting iq
A. Asymptornatic colsaization of the upper rospiratory tract:

r Colonization is f'acilitated hy Ig A protease production.

B. Infeetions (mainly by non-capsulated strainr) :

r Otitis media, sinusitis, epiglottitis or pneumonia.

r Preumonia occurs mainly following virai infection or
in patients with shronic lung disease.

2) Blood stresm invasion (rnainly by carsulated skains):
r After being established in thr upper respiratory tract, the organism

can enter the biood stream (bacteraemia) and spread ts the meninges

3) Most infections occur in children between the ages sf 6 months and 6 years.

o This is attihuted to the decline of meternnt IgG together with the inrbiHty of the

child to genernte antihodies against the polysaecharide capsular (TIl sntieen.
* Laboratory diagnosis
A. Specimens include CSF, blood pus and respiratory secretion$

B, Ilirect detection:
I . Gram-stained smear:.Gragr-negative coccobacilli associated with PMNLs.
2. Quettung reacrio* 

fr il.ffif
3. Detection of tlpe b capsular antigen in CSF by later agglutination or fluoresceut

antibody test.

4. PCR.

C. Cultivetion:
l. Specimens other than the blood should be plated directly onto chocolate agar and

incubated at 37oC with 5% C02.
2. Blood sanples shsuld be cultivated by the hlaod culhre tochnique. Subculturss ers

". 
lffff:"ff;olate 

agar and incubated as mentioned above' 
,;Hry,ry'.i e#

l. cotony morphology: t + f**'5 t
e) Non*epsulated strains produce small flat colonies ffi*t" i* #,.ki q

b) Cepsulated strains produce larger mucoid colonies. *k ;ffi,,.T##g}
2. Gram-stained film: Gram-negative ploomorphic coccobacilli. L.,*Etff- ffK, *h

3. Serological identification by latex agglutination or Quellung reaction.

4. DNA probes.
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Treatment
Third generation cephfllosporins {e.9., cefotaxime or cefrriaxone} are the antibiotics

of choice"

Prophylaxis
H. influenzae tlae b (I{ib) vatciner
It is a capsular polysaccharide conjugated to a carrier protein {such as diphtheria

toxoid) to elicit a Tdependent imrnune response.

It provides protective immunif even in children younger than 24 months.

Hib vaccine is given to children at the age of 2r 4, 6, *nd 15 months.

It has reduced the incidence of serious in&ctions caused by this organisrn
Rifampicin is used for chemoprophylaxis of uuvaccinated close contacts of cases of
IIih nneningitic.
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H. duereyi causes ' _#
Chancroid (soft sore) , ffio
A sexually transmitted disease lfrrnl-I DI/.aLLIfiIlY Ll.lr!DIrftttE/LI Ltlllr(}Dt/ r.-ff / *

Manifest as painful, soft genital ulser eccompenied by inguinal lymphadenopathy

rriagnosie i, **rI fr ft ii#In"ff ffi #f#f"tr -ffi;m is diff ieurt ro be

grown in the laboratory.
Treatmenft Cefffiaxone and erythromycin are effective.

I

r H.acgfptiur {8. inlluenzae biogroup negyptirc} caures the followlng lnfections:
1. Aeute mucopurulent conjuncfivitie:
r H. aegyptius is the colnmoilEst bacterial cause

of this condition, which is known as pink eye.

Bradlian purpuric fever:
It is life-threafsning childhood illness caused by
certain strains sf H. aegyptius.

h is characterizedby purpurn nnd shocll
Treaffient:
Topical tetrccycline and ehloramphenicql are effective for treatrnent.
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Characteristic features :
Small, eucapeulated Gram-negative ccccobacilli.
Strict aerobes.

"B.perfussrs is the most irnportant species

af the gefius and cswses wkooping coagh {pertassis}.

Morphologr (menfioncd above).

Culturul chamsters:

Bordetella pertussir crn be grown on:

Bordet-Gengou medium

(blood agar supplementad with special growth factors).

r Charcoal blood agar.

2) Growth is slow and requires incubation for S-T days et 3ToC.

3) Colonies have characteristic mercurSr-droplet appearance.

{. Virulence Factors
I. Factors mcdiating attachment (colonization):

1) Filarne*tous haemagglutinin (FIIA): It is a filamentous protein sn the cell surface.

+
+
1)

i

Pertussis toxin (PTx): It occurs in 2 forms:
Cell-bound form acting as an adhesin.

Secreted lbrrn acting as a l.oxin {see belorv).

Factors (toxins) mediating tissue damage:
l) Pertussis toxin (PTx):

It has an A-B structurelfirnction model.
o It causes a striking lyrnphocytosis.
r It increases sensitivity to histarnine.
? Thus, pertussis toxin is an important

2) Adenyl cyclare toxin:
. It iryairs leucoc5rte chemotaxis:

thus inhibitiog phagocytosis.
. It causes local oedema.

3) Tracheal cytotoxin:
. It interferes with ciliary movement.
. It kills ciliated respiratory cells.
4) Endotoxin.

!

factor mediating both tolonizatian and tissue

n
;l
,

,)

)

)
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acute respiratory disease of childhoocl transmittcd by iln:plct.It is an

,xins and
rln&naE.

fiaetors

B;il;teria
dEfiah es

li] ille riiiritled
eijilil*!iunl

Classical

i

.:.r, -,r !iri,ir'r'

I i't ri I r'rl"

i i..a r9rl:

pertussis has 3 stages: the catarrhal, paroxysmal and convalescent stages.

r In*ubation
pcriod

I) Catarrhal
stage

2) Paroxysmal
stage

3) Convalescent
stage

* Duration
(rveeks)

c 1-2 o-3 -nU

{' Yirulence
factors
involved

O FHA
o Pl'x

0 FHA
Pfx

PTx,
Adcrtl'I
cyciase
'[racheal

cytotoxin &
endotoxin

* Manifestations () Ni:ne Runny
nosc.
rnalaise.
lerrer.

Re petitive
cough w'ith
whoops,
ending in
vomiting
Leucocytosis

o Diminished
paroxvsn:al
cough

c C'on-rplications:
pncumonia.
encephalopathv
& seizures.

.i. Isolation of
the organism
I'rtlm
nasopharynge
al secretions

Isolated
in large
numbers,

Rarely
isolated

'i. Antimicrobi*rl
treatrncnt

ii Reduces
the

scvcrity
and

duration

o l-las ncr

eifect i:n the
progrcss of
the disea.se

Whoops is a characteristic sound produced
J[g patient is highly eontagious ciuring thc

b,v a raprd ir-rspiratory gasp of air.

catarrhal stagc.
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.i. Lrborltory diagnosir:
A. Slrccimens:
r Nasopharyngeal secretions obtained hy per-nasal swabs, aspiration or cough plate,
B. Direct detection in naaopharyngeal secredons by:
o The direct fluorescent-antihody (DFA) test.
r Nucleic acid detection by PCR.
e ii..B-; Direct Gram stain is useless.

C. Cultivation:
e T.he organism rquires the special media Bordet-Gengou agar and charcoal blood agar

for growth.
r Growth is slow and requires incubation for 5-T days at 3?"C.
D. Identifieatiou
r Colony morphology: Colonies have rnercury.droplet oppearance.
r The organism is identified morphologically, serologically {by direct fluorescent

antibody test or agglutination), or by PCR"

E. Serologyl
o It is of liule help because antibodies are not detectable until the third week of illness"
I Treatment:
o Antibiotic ileatment is highly efffective if given early.
o It helps eradication of the organisrq reduces infectivity and decreases the risk of

secondary complications.
. Brythromycin is the drug of choice.
r Trlmethoprim-rulfamethoxazole is an alternative"
* Preventionl
I. Whooping cough vaccines;

1) Kf[ed whole cell vaccine:
r It is a part of the DPT vrecine (The P in DPT stands for pertussis celts).
o Side effects : in 20% ofthe children:
o lrreversible b,rain damage (encephalopathy) rnay occur especially if given after 6

yearu ofag*.
2) Acellular vaccine:
r It is a combination of pcrtussis toxoid (genetically inactivated PTx), filamentous

haemagglutinin aud other virulence factors.
o The acellular pertussis vaccine has fewer side sffects than the whole cell vaccine and is

currently recommended for use cornbined with diphtheria and tetanus toxoifu as D?aP.
o Inrmunity wanes within 5-7 ycars. Accordingly, a booster is recommended after the age

of l0 yeans.

IL Chemoprophylaxir:
. Erythromycin may be used as chemoprophylaxis for household contacts.
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Chapter 16: Brucella i

{. Characteristic features: 
- -

1) Short Gram negative bacilli (coccobacilli)
2) Aerobic
3) Facultative intrecelhdsr pathogenr
{. Members of the getrus Brucella are prirnarily pathogers of r
{' Three major species can infect humans causing brucellorls.

& Brucellcsis ic a rosnotic disease
* Mode of transrnission;
r Brucellae localize in the pl*centa *nd mamrnary glandc of

t!. They are named after their animal hosts as fallows: (tF*.S 
-.' 

[l#l- {1fl }
L. B. nbortus infects cattle causing abortion. W S$8 \o*'*- F

2. B. meHtensis infects sheep and goats. ?o*' catr'te ?tqa
fi. militensie 6. abar*ua fr. at

3. B. suis infects pigs. \ I /.} Morpholog5r (mentioned abovo). oirec1, can1act. crfood

{. Culture: i

r Brucella can be grown on enriched media. n *- nr*rn
r B.aborfus requires l0% COz" / \ tntacLion

{. Biochemical renctions; I I I 1*** *F*ver!?Ua
'Ir llifferent biochemisa'l reactions help in I li t\ \r/.t tL.tLltr uruL,llutrrt!*t rv(lL.LrvtlJ lrLrH rtl 

, i 
, ,ii I ._

identit"icatiorrr:fthegerrusBruce1laandirr'.'...:....'.i..,':::i..
distingr.tishing the different tsrucella species. \ l1 / - * tevat'o*Ptenomeqalv

\itil* Antigenic structure: I ii { I
r The Brucella species have two distinguishing antigem fi{{a nc1 e cl'rronlc bruaelloeis

associated rvith the LPS of Brucella celi r.vall:

The A antigen predorninates ia B. Abortus whereas
The M anfigen predominates in ts. Melitensis.
They can be deteeted by agglutination tests usirg specific antisera.

i"
2,

a

5L:i:tghtr:

Vf lt*11.],;* i jjre

V.i{iir.r1 r* 5 t{( r{i!'r} I
or labri.]t*r,r JC.:iti*r:1.

!s-!til (G!lUrs::

animals where they are shed in large numbers in uterine discharge and milk.
r Tha organisrns are also shed in faeces and urine cf infected animals"
r Transmission oceurs by:
1. Ingestio* of contarninatEd unpasteurized milk or milk products.

2. Direct contact through *kin rhrasioms during handliug of infected animals or their
discharges.

w Therefsre, brutellosis l,r an occupationr/ disease nJJbcting mostly butchers, fawners
and veterinarians.

3. Iuhdation of in{bcted aerosol during handling of,infected animals sr Brucella cultures

in the labor*tories.
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Pathogcnesir;

The endotoxin (LPS) is the major virulence factor.
The organismpasses fromthe site of ennyb the regionnl lymph
nodes, the thoracic duct, and thus into the blood (*epdcaemil).
The organism localizes in the reticulo-endothe[at oyst+m, namely
Iymph nodes, liver, spleen and bone unrrow.

f niirinxi*

multiply within phagocyticBeiug a facultative intracellular parasite, it can survive and
cells. This results in granuloma formation (CMI response).
Ctinical mrnifcstations :

$ymptoms:

Ereminafion: Enlarged lymph nodes, lirrer and spleen are frequently found.
Complicntionsl osteomyelitis, endocarditis and meningitis.
Ontcomel Recovery usually occurs after a few weeks or months, but chronic stage
(more tban I year's illness) can develop.
Laboratory diagnosie:

r Because the non-specific symptoms may not point ta diagnosis ofbrucellosis, a
detailed hirtory is often crucial, including the patient's occtrpation and exposure to
aaimals.

A. Specimens;
r Blood or bone marrow during the acute illness.

other samples rnay be needed according to the affected sites.
Cultivetiou:
* Isalation of the organism by the btood culture tecknique is rarely done becanse:

I There is a high risk to iaboratory personnel to acquire infection by inhalation.
o The culture requires a long incubation {6-? weeks).
o Being fastidious, the organism needs special growth requirements which are not

always available.
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2.
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a

t

11.

serologie diagnosis: It is the most frequently used diagnostic methsd:
Standard tube agglutination tesi (STAT):
srAT detects antibodies (IeM + igG) to ttre three Bruceria spp.
A single titre of t 160 or a fourfold rise in titre or greater is considered significant.
False nesative reswlts mav be due to:

The prozone elfect that is eommonly encountered in cases of brucellosis"
w Therefore wide rnrcge of serum dilwtions {wp to t:5tlCI} should be done.

The presence of incomplete or blocking antibodies, which are produced in certain
cases and obscurs agglutinaticn.

@ Therefore, coomb's tesr should be danefor negative results.
ETISA for IgG or IgM"
Brucellin testl
It is a skin test similar to tuberculin test and is based on delayed type hypersensitivity.
It is rarely used.

Pasteuriration of milk and its products.

Control of infections in animals, e.g. by using live attenuated yaccine for eattle.
Treatment:
Treatment of bruceltrosis requires combination of antibiotic therapy for a prolonged
period (6 weeks) due to the intracellular residence of the organisrns.
DoxSrcyclines and rifampin are the eombination of chsice

a

t
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The genus Legionella contains many species that normally live in water.
L. pneumophila is the major pathogenic species.

It causes Legiaunaire's disease {atypical pneumonia) aud
illness without pneumonia).

organls,x rn wa

Pr>ntiac tbver (tnild fluJike

.1.

e

€.
a

a

a

Morphology:
L. pneumophila is a motile, faintly stained Gram-negative bacillus.
Culture:
L. pneumophila is an aerobic, highly fastidious organisnr.

It can be grown on buffered cLrrcoal yeast extrrct (BCYE) agar.
Reserroir: L pneumophila is frequently formd in watcr sourcec e.g.:

l. Wakr in cooling tanks and in air conditioners
2. Within free-living amoebae in environrnental
3. Within environmental biofilnrs
I Mode of tranrmisrion:

Inhalation of contaminated water aerosols.

Outbreaks have been attributed to the presence of the

showers and air-csnditionErs.
(F N.B.: Tkere is no person-to-person transmission.

Pethogenesi*:

Aside from endotoxin, no other virulence factors are known.
The organisrn is faeultative intracellular: replicates intracellularly within alveolar
macrophages.

r Accordingly, cell-mediated immunity determines the otr' elinical presentation:

l. Legtonneire's dlsease; Immunosupflressed pa$ents develop afipical pneumonia.
2. Ponfiac fever: Healthy individuals develop mild flu-like illness without paeumonia.
* Diegnosls:
. Culture of respiratory secretions on BCYE agar"
. Detection of antigen in urine provides rapid diaguosis.
o Detection of rising antibody titre in patient's serum.
& Treatmeutl
. Adthromycin or erythromycin with rlfampir for imrnunocompromised patients.
* Preveution:
. Routine decontamination of water tanks by high temperature and hyperchlorination.

a

a

ep

a

o
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Bacteroides are the predominant orgenism$ fouod in the human colon.

B. fragilie is the commonest pathogenic species.

L{orphology:
Gram-negative capsulated bacilli.
Trsnsmission:
Bacteroides are transrnitted via gut contents to the blood or peritoneurn during

abdorninal $urgery or following trauma (i.e" endogencus infection).
.i. Virulence fnetors:

The sntiphagocytic cf,p$ule is the most important virulence factor.

Diseasm; B.fragilis cal$s$:

Peritouids (often mixed infection), nbdominnl abrces*.

Bactsaemia which may ocsesionally lead to infecfion of the herd and neek.

Diagnocis:

The organism can be cultured amerobically on blood agar, and is identified by

biochemical reactions and gas chnomatography.

Treatment:
Most strains are resistant to penicillin but sensitive to metronidazole, cHndemycin and

chloramphenicol (especially for brain abscess).

Prophylactic antibiotics maybe rrsed for bowel strrgery.

T

.1. They are trarge Gram-negative fusifCIrm sr eigar-shaped bacilli"

They are part sf uormal microbial flora in the ancl tbmale genital tract.

fulost infestions with these organisms are of endogenons origin.
In association rrith spirochaetes, they sauss

furospirochaetal disease in the orai cavity (Vincentrs anginn).

a

t-t

lt

a
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a

.lt

a
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{*
+

-97-



3a:ri llolir,

Characteristic features :

Spirochaetes are slender, flexible, spiral rods.

They have a characteristic corkserew motility

Er::r.i;{*ila 1;}riar ll arreni!)
ir|' ea:i1 {'1 -rt*, r)rt')rl)i;i.ri:

o

a

-Jlr3
lr'

due to the presence of axial filaments (endofiagel

Thcy have a Grarn-neg;ltive cell r+,al1 structure. ir " r:'': 'ii l:IrlE

Spirochaetes include anaerobic, ndcroaeraphilic and aerobic species.

l Three generfl of spirochaet€$ cause humrn infectionsr
l) Treponema, 2) Borrelit. 3) Leptospirn

f- ,*pr**" Itu
i The most important species is T. p*lHdum, which sauses syphilir {a sexually

transmitted disease).

I T. pallidum is a hnman parueite.
I It has no animal or environmentai reservoirs because af its rapid death outside the hast"
r Moruholosv:

T. pallidum has reEular coils with pointed ends.

The organism is very thin (1/5 the diameter of E. coli). It can onlv be seen by:
1

:

ef

t

a

1.

2.

3.

1"t,

A. Derk-field microrcopy: in wet unstained preparstiotrs
B. IXrect immunofluorcgcGnce

C. Lig[t microrcopy after impregnetion (thiclrening] by silvcr staining e,g. Fontanr
rhin Y

Culture:

x ;*#tffi;T#:T il"ffi;:ffi*r:ffiJ* *
of positir,c spccirncns into ratlbit tcsticlcs.

i--------------

lode of traRsmission:
Sexually: teading to venereal syphilis.
Transplacentallyr leading to congenitatr slphilis. :--r-_-r

stored bloodFresh blood transfusion: T. pallidum is not transmitted by
dies when stored at 4oC within 3-5 days.

CtiniCal forms:
ClassicallS urtreated slphilis occurs in the following stages : see the followi*g table
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.1. Lrboratory diagnosic
A. Direct detecfion of the organism from chancre, mucous patches or chondyloma lata

by:
r Dark-field microscopy ofwet unstained preparatiorq which detects the charaeteristic

moti1iry.
r Direct imrnunofluorescence: after staining with fluorescein-labelled anti- treponemal

antibodies. This method is highly sensitive and specific.
B. Serologic tests of syphilisl They lnclude;
I. Non-treponemal testr; non+pecilic tests:

crdiolipiil * +chole*terolflceithtn $ +patientr€rum
sensitizers

hernasgl ntinatinn
1. Antibody detected;
I These tests detect non-trepoRemal antibodies kno,srrn as reagin (heterophil

antibodies).
o These antihodies are produced in response to lipoidal matrrial relEased from damaged

host cells.

2. Antigen used:
r The antigen used is called cardiolipin, which is aa exffact from beef heart muscle with

added lipids.
3. Testsr
r The venereal disease research laboratory ffDRL) test in which the flocculation is seen

by microscopic examination.
. The rapid plasma reagin (RPR) test in which the floceulation is seen with the naked

eye.

4. Applications:
i. Screening: As these tests are inexpensive, rapid and simple, they are used for

screening.

r However, being non-specific, they may give uositive results in other csnditiqns like:
autoimmune diseases, pregnarcyr leprosy, viral infe*tions and immunisation"

q Therefore" positive reswlts should be confir*ted by one af th* specifie trepanemal tests.
ii. Follow up: Since reactivity declines within 6-18 months after successful treatment,

these te$ts af,e resed for follow up.

T
l!

infertrrd",
parielrt t
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'l
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Antihody detected:
These tests detect specific treponemal anfibodies.
Antigen used:

The antigen used is T. pallidum antigen.
Tesft:
Fluorescent treponemal antibody (FTA) test.

T. pallidum haemagglutination assay (TPIIA).
Enzyme irnmune-assay (EIA) and Western blot
AppHcafions:
Confirmatlon: Being specific, they are used in confirming or ruling out rEactive non-
treponemal test results.

N.B:
Treponemal tests are not used for screening, as they are rnore expensive and more
difficult to perform than non-specific tests.

They cannot be used to detErmine the resporse to treatment, as they remain reacfive
for life even after effective treatment.

It is done by detection of treponemal IgM antibodies in newborn's serum by EIA"

r Penicillin is the drug of choice for treatment of syphilis. No resistance to penicillin has
been recorded.

Tefracycliner erythromycir snd chloramphenicol can be used as alternative
antibiotics for patiente allergic to penicillin.
Only penicillin or chloramphenicol can be used forpatients r;rith ncurmyphilis.
Syphilitic pregnant mothers should be adequately treated to prevent congenital syphitis.

t

I

A" l{on-treponemal tests B. Treponemal tests
* Specificin' o Non-spccific o Spccific
.1. Antitrod_v

detected
o Reagin air 0 Anti-treponemal Ab

.1. Antigen o Cardiolipin 0 Treponemal antigens.i' Tests o VDRL, RPR o FTA, TPI-IA, EIA

.i. Coet &
performanee

o Incxpcnsivc, rapid,
sirnple

o Expcnsivc, time consuming,
ditficult to perform

.1. Lises 0 Screening & fi:ilow up ril
treatment

o Conflrmation

* Reactivity c 6-18 months after
treatment

o For lifb
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Borrelia can be pathogenic for :

In hLrmans they cause relapsing f'ever and Lvn:e disease.

transmit all knorr,,n species ol.Bomelia rx'Jept EB. ve*3rrrentis
rvhich is transmittcd by thc hurnan bod-v l**sc""

* Morpholory: ffi#ir!

ffirer {
Borreliae are highly rnotile spirochaetes with irreeular loose coils.

They are best visualized with Gieu$a ftf,itr. Some are Cram negative"

Cultural chrracteristics
Borreliae are microaerophilic, slowly growing spirochaetes.

They grolv on highly erriched media containing serum and tissue extract.

::

R.eiaprsing lbr.,er is a lbbrile. septicile:xic disease in r.r,hicl-r sel,era1 relapses nlay occur.
There arc tru,o {irr*rs oi'rclai:sing lbver:

S Clinical Manifestrfiors:
l. Incubetion period of 3 to 10 days.

2. Symptoms: sudden onset of fever, severe headache and

3. Fever:
. Less for 3 to 5 days, followed by au afebrile period

which lasts about a week before a recond att*ek of fever rtarts,
r These relapses may be repeated 3 to 7 times.
4. Relapses oecur as a result of antigenic variations in the causative Borrelia spp" As

antibodies develop against antigens of the existing organism, new antigenic variants

emerge and produce relapses of the illness.

a

a

+
a

a

+
a
l. Tick-borne (endemic) relapsing fever:

B. hermsii. ffi | 2. Louse-trorne (epidemi*) relapsing
I t'e'er:
rused br:
I r B. recurrtrntis. r ;L ,.*'F'
rererr oir:

r Rodents and small animals r lllan is the onlv reservoir
* "l'ransmission hv :

o Zoonotic disease, transn'ritted lionr
anrmals lir man.

r l\ot a zoonr:tic disease: transmittecl fi-orn
I'Irar-l to inan b_v human hodv louse.

generfll malaise"
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LaboratorY diagnodr:

Diagnosis is usually made dwing the febrite stlg*, where abundant spirochaetes are

pre$ont itrths blood-

This is done by detecting troosely coiled spirochaetes in blood films staircd by Giemsa

stain.

Trertment:
Tetracyctine may be beneficial early in the illness and may prevent relapses"

E I

The disease is caused by B. hurgdorferi, whieh is transmitted by ticks bite'

Althaugh eaused by different spirochaetes, the geusral simitrarities in the progressiou

(stages) of Lyrne disease and syphiiis are striking'

The clinical lindings have been divided into 3

Stage l: erythema migrans :

A characteristic spreading eircular red lesion with

a strear center occurs at the site of'tict bite'

Stage 2:

The organism disseminates via blood resulting in I
muscle and joint pain (arthralgra), secondary skin lesions and lrmnhadenorat\L

fffi:;;;:*'Ysru\uu*'Lvl' 
YE,Y..--" 

l} tStage 3:

This stage is characterized hy arthritis (specially large joints), CNS rnd cardiac

dyslunction.
serok:gically b3, Hl-lsA. to be contirmed by western blot.

Leptospirae may be iree-living or ilray live in associarion r,vith human or animal hosts'

is thc causativc agcnt cf lcptospirosis (Wcil's diseasc), which

is a x*q*:aq-ii;{ g"iis{:*r"{:.

{. Morpholoryl
r Leptospirae are very thin and tightty coiled motile rods u'ith hooked ends'

They san he seen by dark-{ield rnicroscopy'

Culture;
Leptospira interrogans is an obiigate aerobe"

It can be grown sn serLtm-contaiuing media'

Grawthusually oacurs within 1-2 wseks'

3.
4.

a

a

{.
I

a

.t
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* Reservoirs for the leptospiree: Rodents, dogs, swine and eattle.

'& Infected enimals excrete large numbers of the organism in urine resutting in
cortemination of water ond soil where leptospirae remain viable for several weeks.

.3. Mode of transmicsion!
1. Contact with contsminatnd water where the organism enters through small skin

abrasions. This may occur;
. As an occupational hazard, affecting mainly farrrers, sewage workers and miners.
. During practicing rratsr spoffi, e.g., swimming.
2. Consumption of contaminated food or dri* where the organism penetrates the

mucous membrane.
.i Clinical medfeshtions
. The incubationperiod is usually 7 to14 deys.
I Leptospirosis is flryically a hiphasic illness with a quiescent period inbetween:
1. The first phase :

. Characterized by a febrile inftuenza-like illness due to blood invasion (scpticaemia).
2. The seeond phase :

. Characterized by dysfimction of liver (iaundice), kidney (uraemia) and CN$ (aceptic
meningitis) due to invasion of these orgaos by leptospirae from the blood stream.
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I L*boratorY Dieguoris

. Diagnosi* is basEd ou:

1. History ofpossible expo$ure, together with suggestive clinical signs'

2. Marked rise in specific fgM ftighly sensitive)'

3. Occasional isolatiou of the organisrn from blosd, unne or csF'

* Treatment
r Penicillin or doxycy*line are the drugs of choice

€. Under certain circumstan$c$:

. Particulefly rqiury to oral lnucou$ mernbranes"

. Nufitional deficiencY.

r Concomitant infection (e.g' With herpes simplex virus)'

€ The nonnal ,pfrr"ioi:tes of the wouth, together with anaerobicfusiform bacilli

(fas ob acteria) fi nd^ s uitable conditiow fo' *ulqlic atisn'

1.

I

2.
t

{.
I

Trench mouth:
A condition of acute necrotizlng ulcerative gMvitis (ANUG)'

Vincentrs angina:

Fusospirochaetal irfection of the'pharynx with p*eudomembrane foruratiofl' similar

to diohtheria and follicular torsillitis'
LrboratorY diagnoein

Gram-stained smear from the pseudornembrane shows large nunrber of Gram' negative

fusiform bacilli and spirochaeies in asssciation u'ith p,s cells and other commsnsals

G
C
u
a
*

t They increase in numbers causing:
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Mycoplasmas ere hecterir gig4[ ceII waII. 
IF 

'

e The laek af a *ett wsll rcndew theseorganrsms' l-

Resistant to antibiotics which inhibit cell wall elmthesis (e.g., beta-lactam antibiotics),

Unsteinrble by the Gr*m stain
Variable ir shape (pleomorphic).

Their contents are enveloped by a eell membrane.

They are the only bacteria that contain sterol (in the fsrm of cholesteroi) ia the cell

membrane.

They are the smallest bacteria that can be grown on cell-free media.

They require Eerum-eluiched medium containing cholesterol.

After several days of incubation, mycoplasmas produce rninute colonies which have a

characteristic fried-egg appearance that can only be visualized microscopically.

res:

. lIt'coplasmapneumoniae r Genital mycoplasmas:
l. M. hominis
2, Ivl. genitaliurn
3. Ureanlasma ureal icum

.i. Iliseass:
Atypical
cases)

pneumonia (20t),i, ol pneit*ronia l. Nongonocoecal urethritis
2. Peivic int'larnnratr:ry disease (lllD)

Pharyn bronchitis & otitis media 3. Post-abortal or postpartum fever
.1" f ransmission: T

l{I6cted lunq

ala
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.3. Mycoplasma $pecies, diseases and msdes of trtnsmifi$ion in humans:



"l Labomtory diagnotisl

L .Diogrcosl',s af Mycopl*s*ta infecifion is based on serologt beanase:

l,Directmicrascopicaldetectionisoflimitedvalue.
2. Cultivation is difficult and requires prolongod incubation {up to 3 weeks in case of M'

pneumoniae).

3. PCR, although rapid and highly sensitive, does not distinguish between colonication

and iufection.

The serrtlogic:al tests used ure:

1
4dI>l

1I
ia

J
J
t
(

I
(

(

C
a
a
a
a
(

a
t
J
rt

.

;
8.

a

I

b.
a

s

=

=_

=

trI.

1)
I

2l

Specific terts:

Detection of IgM or a fourfold

Nonrpeclllc tert:
risc in IgG antibody titre by EIA is diagnostic'

DsteEtisn of cold agglutinins: Le0end: Jn'eu blood cell* Antibody

which are lgh[ antiiodies that agglutinate red cells at 4oc but not at 37oc'

Atitreofll:I2sofcoldagglutininsisindicativeofrecentinfectign.
Other results:

Positive results maY oceur in:

viral infeetions, malaria, haemotrytic anaemia and liver disorders'

Most of these diseases have symptorns that easily distinguiuh them from those of

prirnary atYPieal Pneumenia"

Negative results rnaY occur in:

Absut 50% of cases sf M. pneumaniae inf'ections'
may result in:

JY.B..' Some poltirln* dawlop very high titrcs of cg
a) Ischaenaia and eYen necrosis ofhands and feEt

r Because sf iu vivo ciurnping of red blood cells

when the patient is exposed tq cold ternperature'

b) MiId haemolYtic anaemia:

. Due to in vivo destructiou ofredblood cells thrt:ughout the bodY. t
c
t
I

I

a

Treetmentl
E rythromYcin and tetrncYcline are the drugs qf choice for all mycoplasmas'
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1' Chlamydia is a genus t)f I'eq'"t' srerx*l *blig:lt* !*ir*r:ellr;!:ra- ha,;$*r!n.

4.

).
.!.

3

. They lack the abinity to produce suffrcient energy to grow
independently and, therefore, can BrCIw oniy inside host cells.

2. 7n the lab, they can be grown on tissue culture.
3. Their cell wall structure resernbles that of cram-negative bacteria

but laclts typical peptidogtycan layer.
Gram stain is not useful; hut the organism can readily be stained
Chlamydiae have a unique biphasic life cycle.
tife cycle;

There are two morphological forms of Chlamydia:

o The EBs bind to
endocytosis.

by Giemsa sttin

*

o

?

specific host cell reeeptors by protein adhesifis and enter the cells by

Ouce inside the cell, the EB reorganizss within hours into the 1arger RB which divides
repeatedlyby binary llssion andproduces trew infectious EBs.
The EBs are thsn released by lysis of the host cell.
N.B.: The site of replication appcars as an intra-cytoplasmic lnclusion hody, which
can be stained and visualized rnicroscopically.
chlemydhc that infect humans are dividod into three species ;
l) Chlamydia trachomatis. 2) Chlamydophila pneumoniae. 3) Chlamydophila psittaci.

2hr
#fl'J

thr
b_-*

L-;-
tr15tr? 'N I Phagosome fusionu \_-, itir.._ .i

AUachmeni and lnEestion

I ...1
-ffi!@*.72hr

;*X'*n'

24-48 hr
{rg

Extrusion and release
of infectious EB

Mature inclusion

L lllementarS, hodies (EBs): 2. Reticulate bodies (RBs):
a

o

They are small, extraceliular.
mctabolically inert partic lcs.
Thev represcnt the infectious form.

a

a

Ihey are Iarger, intracellular,
rnctabo lica ii3; actil e partic lcs.
They represent the replicating forrn.

-1()8-



* Biseases:

I. Gonitat tract infectioml
. These are sexurlly tranrmitted diseases.
l. Nongonococcd urelLrifirl
. It is causod by serotypes D.K.
r Males present with urethritis, which may progress to

epididymitis, prostatitis or proctitis.
r Females may present with urethritis and/or cervicitis

which roay progress to salpiugitis and pelvic in{Iammatory disease (pID).
The condition may be complicated by infertility or ectopic pregnancy.

r N.B": fuIore than 50% of infected fernales are esymptomatic.
2. Lymphogranulomf venereum (LGv):
. It is caused by serotypes Ll., Ll or LS.
. It manifests as an initial genital papule accompanied

by suppurative inguinal lymphadenopathy.
II. Ocular infections:
1) ?rnehome:
. It is caused by serotypes A, B or C.
r Transmission commonly occurs by fingers, fomites and llies

mostly during hot and dry climates.
. Trachoma menifests as chronic keratoconjunctivitis with

scarriug which may lead to blindness.
r Trachoma is an ancient disease which was welr described in

Egypti*n writings araund 3800 B.C"
Inclusion coniunctivitis :

It is caused by seroffies D-K.
It is the nnost sommoil aause of neonatal conjunctivitis.
Transmission occurs:

In neonates: during passags through an infected birtfo ranal
In adults: as a result of transt'er of organisrns fiom the genitals to the eye (as an auto-
infectia*) or through a vehicle (e.g., swimming pools).

III. Neenatalpneumonia:
r It is caused by serotypes D-K.
r Iufectinn occurs during p&ssage through an infected birth canal.

(

{
(

J
(

(

2l
t
a

a

a)

b)
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{. Lahoratory ditgnosis;
A, Specimerrs are taken from uethra, $ervix, eoqiunctiva, ete.
B. Direct detection:
1. Mitroscnpic examination of Giemsa-stained Erneflrs for detection of the intra-

cytoplasrnic basophilic inclusion hodies.
r This method is inseasitive, notrspesifis and requires good experience.
2. Antigen detecti+n hy immunofluorescence or hy ELISA.
r This method is more speciflc, reliable and rapid.
3. Nucleic ncid detection hy DNA probes or PCR.
C. Cultivation and identification:
r Specimens axe inoeulated onto tissue eulture.
o Intra-cytoplasmic inclusion bodies can be detected by Giemsa stain or

immunofluorescerrce.

D. Serological tests are not helpful except in tGV infectior.
E. Frei skin test: It is similar to tuberculin test. It is rarely used for diagnosis of LGV

infection.
.,!. Treatment and preventionl
o The antibiotic of choice is erythromycin or tetracycHne in aduits.
o Erythronnycin is recornmended fsr neonates and pregnant wornen because of the effect

of tetracycline on teeth and bones.
o Chlamydiae are not sensitive to p-lactam antibiotics due to lack af typicat

peptidoglycan luyer.
o Detection and treatment of asymptomatic individuals are irnportant preventive

measures.
e N.B.: lt is recommended that patients receiving tr.eatmentfor gono*hoeu also be

treated with tetracycline for possible concurrent chlamydial infection.

lnfect*d lung

This organism is transn-ritted fiom
person to person by acrosols.
It cousu's atypical pneumonia.
It has becn associated $,ith
athcrosc lcrosis and asthn:a.

l. Chlamydophila pneumoniae 2. Chlamvdophila psittaci

"*a..
?..

I *."

....d "'' 
.*t

o C.psittaci is transrnitied via inhalation r:f'
the arganisrn in dried bird faeces or
respi ratrlry secrl:tirlrrs.

'e' Theref{tre. people hantlliitg hirds
regularlt, are particularly ttt risk.

r It causes psittac*sis (znonntic dise*se)
w,hich is an atypical pneumonia
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l-

{' N.B.: Although chlamidiae are similar to viruses in being small obligate
intracellular organisms, they are sonsidered bactcria because of the dilferences
mentioned in the table:

* Species .i. Disease .i* Serofi.pe .F Transmissiou

l. Chlam-vdia
trachomatis

A, Genitsl infections:
o Non gonaccccal

urethritis
o Lyrnphogranuloma

venereutn

c D-K

o L1.L2.L3

O Sexual

SexualC

.8. Ocular inf,ecficus:
o Trachoma
o Inclusion

conjunctivitis:
- in neonates
- in adults

A,B.C
D.K

Fingers, I'lies, fomite

During birth
Sr,vimming pool

C

(,

C. Neonatal pneumolia c D-K o Durine bifth
2. Chlamydophila

pneumoni*e

o Atlpical pneumonia
Athcrosc lcros is

Asl}rma
o
o

o Inhalation of
rcspiratory droplets
{iom humans

3. Chlamydophila
psittaci

Psittacosis : affiical
pneumonia

o Inhaiation of
parlicles
contaminated fiom
dricd bird facecs or
respiratory
secretions
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.1. Mode of transmission:

I *-*-**:-:ff;:€
bacteria. :
e Accordingly, this d,isease is not maintained in the tice poptAiu,4

no louse-to-Ionse tr&ftsmission and 
,==

hw*an infectionis an ohligatory stogc in the c1trk ==

3, 't'icks iind rxitcs can transrrit thc organisnt transovarialh'to thcir p:l-:;:' :r;-
thereby. the organism call be maintained in the tick or mite populati.-: s:1F'sd'f,,tr

mammalian host for mlnY Ye*rs"
<r trf..E .. Alt ricke*ial diseases ure considered to be Zoonosis ex4

which ocrlurs only in humans.

I{ickcttsiac irrfcci thc cndcthclial linil:g of

the blo*d vessels o{'the skin leading tc r,'asculitis.

2. Slmptome :
a. Fer,er. hr-adache ancl characlerislic skin rash and in oedema and haei::-::i:
h. Rickettsial encephalitis n ilh coma, er:nvulsiotrs and pulmonan' oeder.:

.

r In sorne cases oi'epiclenrre t)'phus, rickettsiae are not eliminated i51-r1'.'-;-; i';t*-

clinicai recover.v and remain in tht: lymph lodes.

e As much as 50 years later. the infbction cait be reactivated to caus3 E:--. --:-s
disease (i.e., endogenous infection), and the patient once again acts rer
infection for any louse that rnay be present.

r :., . .,;, :,r: indirect immuiiotluorescent test is used to de:::;:-i--:::- r::-*

rickr:its ial antiboclies.
.& Treatment:
e TetracycEne is the drug of choice and chloramphenicol is an ahem&
.1. Prevention:
o Prer.ention is based on reducing expCIsurs to the arthropod vector i,e.-1 . :- : ' :j s

case of eprdemic t;-phus) and personal hygiene.

f

w

-11 3-
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ti. Coxiella was f,ormerly classified as Rickettsia.
c How*e4 it dffirs fiow Richelfiis in the tallalxring:
L. It is not hauemitted to humsns by arthropods.
2. It is extremcly resistant to heat, drying and strnlight, hence can persist outcide the host

for a long period.

3. It mainly affects the lungs rather than vascular endotheliurn" so that infection is not
accompanicd by skin rash.

*
a

Coxiella burnetii is the only species ofthe genus

It causos Q fever where Q stands for "Query" as '

Coxiella:

the cause of fever
u,as unknowr-r tbr several years.

Q fever is a zoonotic diceese.

The important reservoirs for human infbction are cltfle, rheep and goats;
c Tkerefore, peaple kandling infeeted unitnals (e.9., farnters, abattofu workers and

veterinarians) nre ai high risk {o*upation*l hazard}.

{. Mode of transmission: i

1. Inhalation of infected rnaterial especially from faeces, '. *
placenta or urine of infected animals. ffi 

* i 
d

2. Ingeetion of milk from infected animals. 
f tfi i I+ Cfinical preaentation: at

I
3. Chronic Q fever is rare and usually manifests as endocardifis.
& Leboratory diagnosis:
. Diagnosis of Q fever depends upon serology because culture and molecular techniclues

have low sensitivity and are available only in reference laboratories.

I Treatment:
. Iloxycycline is the drug of choice for keatment.

& Prevention:
A. Vaccinetion:
. Q fever vaccine used iu humans consists of ldlled C. burnetii whole cells.
. It is usually given to people at risk
B. Pesteurizafion of millL
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Characteristic Fesfirres

Actinomycete$ are true bacteria but they form

long hranching filemenk t}at resemble hyphae of fimgi'

They are Gram positive, but ssrn€ are also weakly acid'fast.

Members of medicel imPortnnce:

Streptomyces : producers of antimicrobial agents. S#tt .1ry#'ra."L"el"t
Nocardia brasiliencis, cause mycetorna {actinornycetoma or actinornycotic rnycetoma}

Actinornyces israelii and Nocardi:r asteroides'

a

.?

1"

2.

3.

Actinomyces israelii is an tnaerobe that forms part of the

cavity, intestinal troct and vaginr.
It causes actinomYcosir.

Pathogeneris:

Infection is endogenous following local trauma where the orgauism invades the

tissues.

A hard painless swelling develops, which drains pus through sinus tracts.

The pus contains hard 3,ellow granules {sulphur granrrles) tg.Llre#,lgosecl of a

mass of bacterial frlaments.

S Clinical formsl
1. Cervicofecial actinomYcosls :

r The face, neck and mandible are affected'

r It is usually related to poor dental hygiene and may be initiated by

tooth extraction Or some other fiauma to the mouth or jaw.

2. pelvic actinomyeosis associated with the use of intrauterine contracepti

3. Thoracic, abdominal and cN$ aetinomycosiqi{r 1s5s common forrns.

llrlft1:1al

t ,'-

-:'

flora nl tirc.!.

a
+
a

a

a

FFrtt Specimen: Ptts containing strlphur granulcs' t ^- 
*:

o The granules are crushed anq{ subiected to: }tl1}1| t
1. -\iicrcse*pie *x*rmiiBaficlil, which reveals (irarn-positive branching tilaments'

'Y'-*

2. Culture on blood agar under anssrobic conditions for about 2 weeks:

. Which yields colonies with molar tooth appeaf,alrc€'

. The colonies are identified by morphology and immunofluorescence staining'

t Treaffient:
. Surgical drainage ofpus.
. Plolonged administration of penicillin, which is the dnrg of choice.
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Mycology is the studY of fungi.

Fungr differ from hacttria in the following

Moulds: H$cl .l /^-l *5,o,"

N.B.:
uycoptarma is the orly bacteria that contains cholesterol in the cytophsmic'

iiirgf ,"prod*tion may be by hoth sexual (meiotic) or asexual (mitotic) spores

moiuoioscrl forms; rrt I w

{r
o
o
.l-

1.

t

A,
B.
I

a

7

Cell rcall Y If-eP'
VvNuilei q Lffiiffi

ta) ssprare hypha {b} Co*rlucyl$c hypftt i E
They csnsist of long filaments {hyphae) which maV be:;fu&
Septate (with cross walls)

Nin-septate (withautcros.e wal[s). Hvphae

Thoy grow by branching and tip elongation forming a mast caXled mycelium'

Examples include Aspergitlus, Penieillum and the dermatophytes.

?'e:asts:

GO
tftr W

Pseudohyphae
r They grow as single cells {round or oval)'

r They reproduce f,y noaoiog and may form pseudoh5phae {hyphae with constrictions;

sausage-like chain).

r ExamFles include Candida and Cryptteoccus'

* N.B.: Dimorphic fungr e.g.' Histoptrasma :

r Are those that can switth between the previous

depending on the ternPeraturel
At room temPerature: theY grow

At body temPerature: theY grow
a.

b.

.1. Feature A- Frrnpi B. Bacteria
(.) Srnallcr* Size (': I.nrscr
c Prokarvotic.l* ItiuCleus o E,ukaryotic

t Nlitochtlndria o Prcsent
o Present

. Chitin

*.lc1lr r+l

(--1 ,\!59nt
c Absent* Ergosterol in

cvtoplasmic 4glqElEng G Peptidr:glycan.lr Ccll n'all content c Ft:r survival* Spores o For rcproductitln

* h{etabolism c HeterotroPliic
{) No obiigate anqg-1glel

C Hetero aud autotroPhic
Many oblisate anaertlbesC}

ia1 Septate hYPna

twororms ff
as moulds (hYPhae)'

ae yeasts"
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{. Cliuic*l clarsification:
A. Mycotic infections:
l. Superlicial mycosec:
r Affecting the keratinized layer of the skin e.g. pityriaets versicolor.
2, Cutancoui myc(Nes:
r Af,fecting the deeE layers of the skin, e.g. candida and dermatophyffi
3. Subcutfitreous mycoses:
r In which fun$i present in the soil are implanted in the subcutaneous tissue by trauna,

e.g. myeetoma.
4, Deep (*yctemic) mycoses:
r Affecting intemal organn. These fiIngi fall in two gro,ps:

True pathogens:
r Infecting narrnal healthy individuals, s.8., Histnplasma and Blastornyces.ii. Opportunicticpathogens:
r Infecting intmunocampromised individuals e.g., Pneumocysfie, Crtrrytococcus and

Candida.
B.Mycotoxlcosis: 7 t
', "'T:*:YI:,:TT::: :l *9= ::i'tr,.s.r::ga, toxirrs e s. : .Si. Mushroom poisoning causes damage to liver, kidney and bonsl#*. :1

ii' Afletoxin of Aspergitlus flevus may cause chronic liver damage and cancer.

i"ffi:f:ffi"#il-tunei*n,n'*:ffi*,,n, 

t: ffi'ffi:T:#::: *Txi*:, ;:;H,_a,.ur hss,
defense response (conposed of macrophages and helper T cells).r Infection with other firnsi (notably Arpergllku) elicits a pyogenlc rerponse
(conrposed of neutrophils).

.3. Iliagnosis of fungal infections;
A' SpecimBns are collected according to the site of infection euch as skin scales, nail

clippings, hair, respiratory secretions, b,iopsies, blood...etc.
B. Direct detection:
1. Micrmcopical examinrtiou
i. Unstsined {wet) preparations:
r Are examined to demonsftate hyphas, spores or yeast cels.I [a gase of superficial and cutaneol"*Ty:oreg, the specimen (skin rcales, nail ctrippings

or hair) is first mounted with 10% KOH to dissolve keratin. attowing lrir*tiotio, nf
the fuirgus.

ii, Stainedpreparatiom;
r Different stains are used e.g. Grarn's staiq India ink and silver stains.
2- Anfigen detection in the specimen (e.g. cryptococcr$ antigens in csF).
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a

: :;[H::;;; dextrose agar ($trA) "lT mssr couruonrv used mediunr

r Grovrth of rnost fungi is better at 25-30"C'

r###ir:ff#IT-Y;*:..-d (srhich is usualrv caused bv dirnarphic nrnsi),

enriched media are inocurated and incubated at 3?"c to allovr growth of the ye*sty

phase of the fungus''Xm:.f*-;*-[1flffrt]Lrace 
andreverss views orthe growth is the

[ffi:*;;*_T;m*f:ffi';d stained smears to disringuish rhe dirrerent rvpes

of hyPhae *nd conidia (sPores)'

Biochemisal tests'

DNAprobescanbeusedtoidentifyfuneigrCIwlngincultureatearlierstagewhenthe
colonY is much smaller'

E. $erodiagnorla: . -r-- r.!-x*cic nf cvstethic mvcose$.

.Detectionofspecificantibodymayhelpinthediagnosisofsystemicmy
F. $ldr testins (delsved tyDe h['EersensidYitY]'

tffi:-*:lH"***o, the range of non-roxic svstemicallv active antitungal

fr:iir*lJffi:L or antitungal drugs is based ol pe pr'$ence or er*osteror in

fungal cell membruno, in contrast'o ifr cholEsterol found in hurnan cetl membran€s

and the absence of sterots in bacterial cell membranes'

ThemostcommonlyuseddrugsareamphotertcinB,mycostedn(nystatin)and*zole
;ffi?::; n"-#*t-, ketolonazole and itraconazole)'

\

It is caused bY Malrsseda furfur'

?.

+
t

e

o

a

a

;: "::ilJ,,'i,I*.,, 
infection of the horny tayer of the skin-

It affects the upper*part of the trunk and sides of the neck'

It appears as scaty urasules' either hyper- or hYpopi$rnented"
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{' Three genera of dermatophytes infect rnan: ft,ticrCIsporumo Trichophyton and
Epidermophyton
They affect the keratinized tissue (hair, nail and skin).
The sources of infection may be man, animals as dogs and cats, and soil.
lnfection is transmified by direct or indirect contact.
The diserue is characteriasd by :
$uperfictnl, extende redlally and heah at the centre to form a eircular lesion callcd
ringworm whicl is usually referred to as tinea.

a

a

a

*
t

+ According to the site, there are f,everat typer of rlngworm
l. Tinea capiti* {ringworrn of the scatp}"
2. Tinea pedis (athlete's foqt)"
3. Tinea unguinum (ringworm of nails).
4. Tinea eircinata (ringworm of non-hairy skin).
5. Tinea cruris (ringrvorm of the skin of the groini.
6. Tinea barbae {ringurorm nf the skin of beard}.

rS

+
.1.

l.
2.

3.

4.

5.

+
1.

a

e

a

a

Candidiasis (monilla*is) is rnost frequently caused by Candida albicans and rarely
due to infection by other species, e.g. c, stell*toiden, c. krusei...etc.
Candida albicans is present as nonnal flora in thE oral savlty, vagina and intestine.
Predisposing factors to candidiasis include:
Diabetcs. ffi
Broad-spectrum antibiotic rreatrnefir (superintbction), ffi
steroid thcrapy. 

\r*rrvr*ravvlrvu/' EiF
Immnnosuppressiou"

Prolonged exposure to water, pregnancy and old age.
Clinical featurer of eandidiasis:
Cutaneous: Affeeting skin nnd mucous
Oral thrush.
Vutrvovaginitis.

Paronychia {nail infection)"
Interdigital.

r Intertrigo (between skin folds) e.g. diaper rash.

Y#t:

infectiourl

t chronic muaocutavteows candidiasis is asually assagi*ted w[th
2. Systemic: Affecting the lung or kidney. 

' 
+fiir It usually complicates an underrying disease ur ffi

TB, malignancy or immunosuooression. 
ry

T-cell deficiency.
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t taborstorT diagnosir:

A. $pecimens from skin" morrth, vagiqa, sprrtum...etc.

B. Microscopi, ut"*iortion sf a Gram-stained smear for the

oval, budding yeast cells and pseudohytrrhae'

pre$snc e of Grarn-Positive'

C, Culfivation:
r C.albicans can grow on $lost culture media at 37"C'

r The selective mEdium is Sabour*ud's dextrose agnr {$DA}

containing chloramPhenicol'

. ^T::il il;,;;;ilr* 
u*.*, crearny wh*e, psstv withveastv odaur'

. C.albicans is differentiated from other Crndida species by:

Fssldol$*tli

OhHttYthPora

A. Formation of germ tub*s ttrus hyphae with ,,o constricticns) in serurn at 3?"c withis

*, ffiTj; of chlamydospores (thick-walled resting spores) or corn meal agar'

r It is carrsed by ,{spergillus fumigfltus, rarely by Aspergillus niger and A. flavus"

The spores are found in air aod are continuotlsly inhaled

Aspergillosis may Present as:

nu3'@rft rm c (tYPe :,t*:--:1T:l]l
ffiH:;.il'r-"*ror* e.g. a$peryittoma (tuneus ball) in a preexistmg

.^^,'- i- oo.refgl\
isting lung cavitY

."yr"J;H;.il; e.E. pnewnonia or meningitis m*y occlrr in severely.

-^-^-:^ t
i**o"o*p,omiseo patients especially those with neutropenra.

Mycdoricosis:AflatoxinofA.{Iayusingestedwithspoiledsains
c peanut is hepatotoxic and careinogenic'

M*l:ingiti*
t

a

1.

L
3.
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r It is caused by Cryptocofcur neoformflns.,
r The organism is plesent in the soil contaminatsd with excreta of birds particularly

pigeons.

I Infection o$curs by inhalation which may result in crSrytococcus pneumani*r Spread to the central neryous system leads 1s psningitfu.
r Reduced cell-mediated irnmunity, especially ia AIDS patients, predisposes to severe

disease.
.l* Laborttory diagnosis:
1. $pecimens: Spr*un o,r CSF.
2. Direct detcction:

' A smear stained with Indi* ink will demonstrate Cryptococcun neoforrnans as budding
yeast cells surrounded by a large gelatinous capsule.

. Detection of capsular antigen in the csF, by latex agglutination test.
3. culiure: on sDA, the organism gives rnucoid coronies.
4" Identification: by characteristic rnorphclogy and urease production.

{ii>*nerly P. carinii) is ciassrr'ied as on the basis of
molecular analysis, hut medically many stilt think of it as a protozoarr.
Most people are infected with p. jiroveci by the age of four and
no symptoms, unless they are irnmunocornpromised.
It causes interstitirl pneumonh especially in association
with HIV infection.

develop

The organism cannot be eultivated. It can be detected in clinical specimens
(e.g. lung biopsy) after staining wirh silyer stain.
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.}, Mycetoma is a lmaHsed infection that involves eutaneous and subcutaneous tissue,

f,ascir tnd bone.

It u*ually affects the fsot and rarely the hands and buttocks.

The organisms invslved are present in the soil and are irnplanted, by tr&uma, into the

tissues especially in bare footed people. Therefore, lesions are localized at the site of

the trauma.

It is a clinical syndrome characterized by granuloma, rnultiple abscesses' draining

sinuses and Pus with granules.

llicroscopic
exam

.1. Culture

'l' ChemotheraP;-

.3 It is important to know whether the mycetoma is caused by fungi or actinemycetes

because actinomycotic mycettma will respond to antibiotics while fungal infection

will not. The latter needs surgicatr tre*tment up to amputation'

s According to caurative organirmr there are two tlpes of mycetoma :

B. Actinom]'cotic mYcetom*A. Eumvcotic
t Bacteriul ;
c e.g.. Actinonradura maduras'

Nocardia brasi liensis and

StreptonrYces sotrtai iens is

t Truc F'ttngul inlbction;
{-r e.g. Maelurella

mycetomatis. Madurella
grisea and Allcschcria

.1. Causative agent

o Mainl;- Yc,llor'r' (sulPhur)a ilfainly black and x'hiteColour of

() Thin tiagnrctttcd filarncnts() Tlrick h-'*phac and sPorcs

o ()n blood agar
a aertibic and anaerobic

0 atiToC

r On SDA
o acrol:ic
c at 2-5 - 30"C

c F.f-tbctivec lro or poor respollse

o Needs surgical treatlnent
and may be amPr:talion
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