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Objectives
❖ Define core terms related to host-parasite relationship.
❖ Recall host response to parasite invasion (specific & non-specific responses).
❖ Know important examples of primary and secondary pathogens.
❖ Recognize the differences between virulence and pathogenicity and how virulence is measured.
❖ Recall the transmissibility of pathogens.
❖ Describe the attributes of pathogenicity (including: adherence, survival, multiplication, invasion, 

tissue destruction) and recall example.
❖ Know the infection chain and the infectious disease process.
❖ Know Koch’s postulates.
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Host-Parasite 
Relationship

❖ (Normal Flora)

❖ (primary and opportunistic pathogens)

❖

❖

Host: a human, animal, or others 
that support the growth, survival, 

and protection of the parasite.

Parasite: a bacteria, viruses, fungi 
or parasites which live in or within 

the host, may cause disease or 
live mutually with the host.



Definitions
★ Pathogenicity ability of a microorganism to cause disease.

★ Infection invasion of cells and multiplication
(shows no symptoms) المرض أعراض بدون العدوى یحمل یقدر الشخص، یمرض أنھ بالضرورة مو العدوى انتقال عند

★ Disease end product of an infectious process (when the 
microorganism causes symptoms). 

★ Resistance ability of a host to prevent establishment of infection

★ Susceptibility Lack of resistance
العدوى لانتقال عرضة أكثر

★ Transmissibility ability to spread from one host to another.

Modes of transmission :  



Pathogens, According to degree of pathogenicity 

Pathogen

mycobacterium tuberculosis Herpes virus.

Primary Pathogen
True (full-time bad guys)

Secondary Pathogen
Opportunistic (Part-time bad guys)

An organism that causes diseases in an 
apparently healthy host who is 
non-immune to that organism.

low or weakened immunity

- Mycobacterium tuberculosis TB** 
- Bordetella species

Pseudomonas**
- S. epidermidis

- Causes disease only when host’s defenses are impaired.
 Usually it is normal flora, but acts as pathogen when immune system is weak.

Ex:staphylococcus epidermidis  ,E.coli



Host Resistance To Parasite Invasion

Non-specific Resistance
natural 

Specific & Acquired Resistance
مكتسبة

الباثوجین ھذا ضد الجسم في مضادة أجسام تتكون التطعیم أو بمرض الاصابة بعد



SMALL 
LD50
High 

Virulence

Measured by: Lethal Dose 50%  (LD50)

Virulence

small dose highly virulent.
عالیة وعدوانیتھا قوتھا إذا الاختبار عینة من لقتل بس قلیلة كمیة أو جرعة احتجنا اننا بما

high dose
low virulence.

قلیلة وقوتھا ضعیفة عدوانیتھا الاختبار عینة من لقتل كبیرة كمیة أو جرعة احتجنا اننا بما

Shigella spp.  more virulent Salmonella spp.
E.g:  kg of botulinum (bacteria), can kill all the people in the world, so it's highly virulent.

HIGH 
LD50
Low 

Virulence



Determinants of pathogenicity (virulence factors)
●

Adherence and 
Colonization

Attachment to 
host epithelial 

cells by means of 
adhesins (factors 

that helps to 
adhere)

Surviving (resist)
Host defence 
mechanisms

It’s the ability to 
resist host 

immune defense

Invasion
(multiplication)

The ability of 
microorganisms to 

multiply and 
spread in large 
numbers in the 

host tissue.

Tissue 
Destruction

cause 
destruction to 

produce clinical 
disease. 

By toxin formation



Fa
ct

or
s 

Of
 A

dh
er

en
ce On the bacterial cell 

(Or Parasite) 

On the host cell

Pili

Capsid Spikes
 (of Viruses)

Fibronectin

Protein and 
Glycopeptide parts

Other protein surface 
structures

Factors of Adhesion
یلتصق



Tissue Destruction

Toxins Invasion

Non-CapsulatedCapsulatedEndotoxins
Found only in -ev

Exotoxins
Found in -ev and +ev 

bacteria 

Membrane Active 
ExotoxinA-B Type Exotoxins

Haemolysin of group 
A Streptococci

Cholera toxins

-S.pneumoniae (Pneumococcus)
-Haemophilus influenzae

-Mycobacterium tuberculosis
- Salmonella typhi
- Brucella species



Invasion, Capsulated VS. Non-Capsulated

Capsulated Non-Capsulated
They have capsules and it protects it, thus they are highly virulent

Bacteria capsules are polysaccharide Except the capsule of 
Bacillus anthracis** (which is a polypeptide-Protein).

The organism is readily killed once phagocytosed.
Capsule prevents the phagocytosis and capture of the 

bacteria by the host immune System.

It is called extracellular organisms (EC) 
(It lives outside of the cell)

- S.pneumoniae (Pneumococcus) ****
-Haemophilus influenzae *

Resist intracellular killing, so it is called 
intracellular organisms. (IC)

(It lies within the cell because it does not have a 
capsule that will protect it from phagocytosis)

-Mycobacterium tuberculosis***
(Primary pathogen, remember?)

- Salmonella typhi
- Brucella species



Exotoxin vs Endotoxin
Protein Lipopolysaccharide (lipid+sugar)

Soluble & Diffusible (can spread outside the cell) Part of cell wall (it stays within the bacterium cell, until 
the bacteria is destroyed, then it will diffuse to the blood)

Heat Labile (changing) Heat stable

Pharmacologically producing a specific action 
(goes to a specific site & causes a specific action)

Non-Specific action 
(It is more dangerous because the immune system 

becomes confused and it tries to fight this bacteria by 
destroying cells all over the body)

High Immunogenicity
(capable of provoking the immune system, and trigger or 

induce the production of neutralizing antibodies which will 
target the effect of toxins).

Low Immunogenicity
(they are not capable of provoking the immune system, thus it 

cannot produce neutralizing antibodies).

Inactivated by chemicals to toxoids 
(such as vaccines)

Do not form toxoids

No Fever Induce Fever

BOTH Gram (-ve) & (+ve) ONLY in gram (-ve)

IMPORTANT***



A-B Subunit - EXOTOXIN

Example: Cholera toxins

A :  Active unit 
protein synthesis ھي اللي تدخل للرایبوسوم وتوقف 

B :  Binding unit for attachment
 تساعد البكتیریا ترتبط بجدار الخلیة

Cell entrance via:

1- Receptor mediated endocytosis.

2- Fusion of vesicle with lysosome.

3- Acid environment of lysosome reduces disulfide     
bonds and releases a into cell.

 



Infectious agent

Source 
/Reservoirs 

Portals of exit

Transmission modes

Portals of entry

Susceptible host

Microorganisms 
capable of 

causing disease

Ways infectious 
agent is spread 

from the reservoir 
to susceptible

 host.

Ways in which 
infectious agents 

leaves the 
reservoirs.

Places which 
infectious agents 

live, grow, and 
reproduce.

Ways in which 
infectious agent 

enter susceptible 
host.

Individuals 
may have traits 
that affect their 
susceptibility & 

severity of 
disease.

faeces, urine,
droplets, blood, 

saliva, or skin shed

Boy’s Slide Only
فھم الفكرة العامة بس



Infectious Disease Process 



*Koch's Postulates, For microorganisms to be accepted as 
the cause of an infectious disease, it must satisfy all or most of these criteria:

➢ Pathogen must be found in subject suffering from the 
disease, but should never be found in a healthy subject.

➢ Pathogen can be isolated from a sick person and 
grown (purely cultured) in the lab.

➢ Pathogen injected into healthy person should cause an 
infection with the same disease. (have the ability to 
reproduce the disease in other hosts).

➢ Injected pathogen can be isolated from newly infected 
individual and it must be identical to the original 
pathogen (Reisolated, yet identical).



MCQs                                    SAQ
1- Which of the following is an opportunistic pathogen?

A) Bordetella 
B) HIV 
C) Mycobacterium TB 
D) Pseudomonas 

2- Most gram negative bacteria are?
A) Endotoxins 
B) Exotoxin 
C) Spore forming 
D) B+C

3- Exotoxin bacteria has..
A) Lipopolysaccharide 
B) High immunogenicity 
C) Low immunogenicity
D) Non- specific action

4- Which of the following is a characteristic of endotoxin bacteria
A) No fever 
B) Heat labile. 
C) Don't form toxoids. 
D) Protein  

1- Host resistance to parasite invasion 
is divided into..

2- The ability of a microorganism to 
cause a disease is known as? 
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