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u Parasites: viruses, procaryotes, fungi, plants and animals Body of the host shelters and supports the
growth and multiplication of the parasitic organism

Parasite metabollicaly is dependent on the host

Could be ectoparasite or endoparasite

| Final host: Parasite attains sexual maturity or reproduces
| Intermediate host: it is temporary but essential environment for development
u Transfer host: not necessary for the completion of the organism’s life cycle, but is used as a vehicle for

reaching a final host

u Reservoir host: A host infected with a parasitic organism that also can infect humans
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B Infection: When a parasite is growing and multiplying within or on the host
B Infectious Disease: Part of the host body is not properly adjusted or
capable of carrying on its normal functions due to presence of a parasitic organism or its products
B Pathogen: Any parasitic organism or agent that produces infectious disease
B Pathogenicity: The ability of pathogen to cause disease
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No shedding of the organism and no symptoms present within the host
Can be either intermittent or quiescent
B [Intermittent latency: Herpes virus that causes cold sores or fever blaster

B AQuiescent latency: varicella-zoster virus causes chickenpox in children, and later on, the same virus erupt

into a disease called shingles ( Gy3)
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B Infectivity: The ability of the organism to establish a focal point of infection
B Pathogenic potential: Degree that the pathogen causes morbid symptoms

B Toxigenicity: The pathogen’s ability to produce toxins, chemical substances that will damage the host
and produce disease

B Lethal dose (LD50) & Infective dose (ID50) : Measurement of virulence; dose or number of pathogens
that will either kill or infect 50% of an experimental group of host within a specified period respectively
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Enteric Pathogens
E. coli (Bolton et al., 1996)

To produce diarrhoea and infection:
EPEC (Entropathogenic E.coli) : 10°~10"
ETEC (Enterotonogenic E.coli) : 10°~10"

EIEC (Entroinvasive E.coli) : 10°

These numbers vary depending on age, sex and acidity of the stomach.
Vero cytotoxigenic E. coli (VTEC) the infective

dose is <100 cells
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Transmissibility of Pathogen
B An essential feature in the development of infectious disease
B Direct contact: coughing, sneezing, body contact)
B Indirect transmission in different ways

B Pathogen can be deposited on various surfaces, from which they can be either re-suspended into the air or
directly transmitted to a host later

Transmissibility

[ | Soil, water, and food are indirect vehicles that harbor and transmit pathogens to host
[ | Vectors and fomites are also involved in the spread of many pathogens

[ | Vectors: organisms that transmit pathogens from one host to another

[ | Fomites: inanimate objects that harbor and transmit pathogens
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Adherence factors

Adhesin Surface molecules or organelles that bind
the pathogen to a specific surface

Filamentous |Causes adherence to erythrocytes
hemaglutinin

Fimbriae Filamentous structures that help attach
bacteria to solid surfaces

Glycocalyx or | A layer of exopolysaccharide fibers. It

capsule inhibits phagocytosis and aids in
adherence
Lectin Any glcoprotein of nonimmune origin
Ligand A low MW molecules exhibit specific
binding
& Trelpvaigite] - - .
dplivieeS Moucus gel |The glycoprotein layer covering animal
atniinti cell mucus surface
nawvisEmsie
e Al
Loy Pilli Filamentous structure that bind
- B procaryotes together
ﬂﬂ Receptors Complementary binding site for ligands
@ and adhesin
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u Intoxiactions: Result from the entrance of specific toxin into the body of a host
| Toxin: a specific substance, often a metabolic product of the organism, that damage the host
| Toxemia: condition caused by toxins that have entered the blood of the host
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Pathogenicity islands
B Large segments of DNAthat carry genes responsible for virulence.

B Many bacteria (Yersinia spp., Pseudomonas aeruginosa, Shigella flexneri, Salmonella typhimurium,
enteropathogenic E. coli) acquired during evolution by horizontal gene transfer

B An excellent example of virulence genes carried in a pathogenicity island are those involved in protein
secretion

B Generally increase microbial virulenceand are not present in nonpathogenic members of the same genus
or species.

B One specific example is found in E. coli. : The enteropathogenic E. coli possesses large DNA fragments, 35

to 170 kilobases in size, that contain several virulence genes absent from commensal E. coli. Some of
these genes code for proteins that alter actin microfilaments within a host intestinal cell. As a
consequence, the host cell surface bulges and develops into a cuplike pedestal to which the bacterium
tightly binds
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Entry of the pathogen to Cells & Tissues

u A specialized strategy used by many pathogens to survive and multiply

u Production of lytic substances that alter the host tissue

u Attacking the ground substance and basement membranes of integument and intestinal linings
u Degrading the glycocalyx

u Disrupting the cell surface

Entry of pathogen Passive mechanism

| Penetration is not related to the pathogen itself

| Small breaks, lesion, or ulcers in a mucus membrane that permit initial entry
| Wounds, abrasions, or burns on the skin’s surface

| Arthropod vectors that create small wounds while feeding

| Tissue damage caused by other organism

| Existing eucaryotic internalization pathways (endocytosis)

Growth and multiplication of the pathogen

[ | Nutrients, pH, temperature redox potential should be optimum

[ | Some pathogens invade specific cells in which they grow and multiply

[ | Some pathogens can actively grow and multiply specifically in the blood plasma

[ | Septicemia: condition produced by metabolic waste products of pathogens,

| Blood poisoning associated with persistence of pathogenic organisms or their toxins in the blood
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Exotoxins, Mechanisms of action

[ | Inhibition of protein synthesis

[ | Disruption of protein synthesis

[ | Inhibition of nerve synapse function

[ | Damage to plasma membrane

[ | Diphteria toxin, the A fragment, is an enzyme and catalyzes the addition of an ADP-ribose group to the

eucaryotic elongation factor EF2 that aids in translocation during protein synthesis
Exotoxins and sites affected

u Neurotoxins: are usually ingested as preformed toxins that affect the nervous system and indirectly cause
enteric symptomes; i.e., Staphylococcal enterotoxins Bacillus cereus emetic toxin, botulinum toxin

| Enterotoxins: Have a direct effect on the intestinal mucosa and elicit profuse fluid secretion; cholera
toxin an AB toxin which activate adenilyate cyclase. Increase in cAMP

| Cyto toxins: mucosal destruction, delta toxin S. aureus impairs water absorption and causes disruption of
intestinal mucosa, Shigellae, C. difficile
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The endotoxins

| do not directly participate in the toxic reactions
[ | they induce nonspecific responses of the immune system
[ | Mechanism is identical for all endotoxins, irrespective of their bacterial origins.
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. ( hypotension

Activated kalikerin

Bradykininogen > bradykinin
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Fever
[ | Endogenous pyrogens are released by Macrophages
u Resetting the hypothalamic thermostat
[ | Interleukin-1 is an important endogenous pyrogen
[ ] TNF and IL-6 also produce fever and other endotoxin symptoms
sl 65 905 NS 5 o3 s yas
Hemolysin

B  Many hemolysins probably form pores in the plasma membrane of erythrocytes through which hemoglobin
and/or ions are released

B Streptolysin-O (SLO): Produced by Streptococcus pyogenes, that is inactivated by 02

B SLO causes beta hemolysis of erythrocytes on agar plates incubated anaerobically

Beta-hemolysis & alpha hemolysis

| SLO cuases beta-hemolysis, a complete zone of clearing around bacterial colony growing on blood agar
| Alpha hemolysis is partial lysis

| Streptolysisn-S (SLS) is also produced by S. pyogenes but is insoluble and bound to the bacterial cell

[ | SLS is 02 stable and causes beta hemolysis on aerobically incubated blood agar
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| SLS acts as leukocidin

u emolysins attack the membranes of many cells

Products involved in pathogen
dissemination throughout the body

Coagulase S. Aureus Hyaluronidas |strep GA,
e staph
Collagenase Clostridium — P
Leukocidins Strep, staph
DNAse strep GA, -
Staph, Porins Salm_onel_la
Clostridium trzphlmurlu
Elastase P. :
aeruginosa Protein A S. aureus
Hemolysin Streptokinase
Fibrionlyisn
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Table 34.2  Various Types of Infections Associated with Parasitic Organisms

Type Definition

Absiass A localized infection with acollection of pus surroundad by an inflamed area

Acute Short but severe course

Bacteremia Presence of viablz bacteria in the blood

Chronic Persists over a long time

Covert Subclinical, no symptoms

Cross Transmitied between hosts infected with different organisms

Focal Exists in circumscribed areas

Fulminating Infectious agent multiplies with great intensity

Tatrogenic Cansed as a result of health care

Latent Persists in tissues for long periods, during most of which there are no symptoms

Localized Restricted to a limited region or to one or more anatomical areas

Mixed More than one organism present simultanzously

Nosocomial Develops during a stay ata hospital or other clinical care facility

(pportunistic Dug to an agent that does not harm a healthy host but takes advantage of an unhzalthy ona

Orvert Symptomatic

Phytogenic Caused by plant pathogens

Primary First infection that often allows other organisms to appear on the scene

Pyogenic Results in pus formation

Secondary Cansed by an organism following an initial or primary infection

Sepsis (1) The condition resulting from the presence of hacteria or their toxins in blood or tissues; the presence of pathogens or their toxins in the
blood or other tissugs

{2} Systemic response to infection; this systemic respons is manifestad by two or more of the following conditions as a result of infection:

[2mperature, =38 or <36°C; heart rate, =00 beats per min; respiratory rate, =20 breaths per min, or pCO,, <32 mm Hy; leukocyte count,
=12.000 cells per ml’, or >10% immature iband forms

Septicemia Blood poisoning associated with persistence of pathogenic organisms or their toxins in the blood

Septic shock Sepsis with hypotension despite adequate fluid resuscitation, along with the presence of perfusion abnormalitias that may include, but are not
limited to, lactic acidosis, oliguria, or an acute alteration in mental status

Severe sepsls Sepsis associated with organ dysfunction, hypoperfusion, or hypotension; hypoperfusion and perfusion abnommalities may include, but are not
limited to, lactic acidosis, oliguria, or an acut alteration in mental status

Sporadic Occurs only occasionally

Subclinical No detectable symptoms or manifestations

(inapparent
or covert)

Systemic Spread throughout the body

Toxemia Condition arising from toxins in the blood

Znonosis Cansed by a parasitic organism that is normally found in animals other than humans
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