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Infection – the encounter, entry and 
multiplying of microorganisms behind the 
skin – mucous barrier of the host, followed 
by damage of the host tissues. The term 
indicates the presence of infectious agent in 
an individual or population. 

 

Infectious process is the process of 
overcoming host barriers, multiplication of 
microorganisms and damage of the host.  



Infectious disease is the clinical 

manifestation of the infectious process. The 

term is used only when the infection has 

detectable clinical consequences. 

Colonization is different form infection since 

it does not involve damage of the host. It 

means presence of microorganisms at a site 

of the body and does not necessarily lead to 

tissue damage, signs and symptoms of a 

disease.  



Toxicosis is the entry of microbial toxins in the host 
(botulism). 

• Encounter – the agent meets the host 

• Entry – the agent enters the host 

• Spread – the agent spreads from the site of 

entry 

• Multiplication – the agent multiplies in the host  

Events, that take place in all infectious diseases:  

In cases when it is supported by infection, it is 

called toxic infection (tetanus, diphtheria).  



• Damage – the agent, the host response or both 

cause tissue damage 

• Outcome – the agent or the host wins out, or 

they learn to coexist together  

When the host defences adequately protect the 

host, the infection is resolved, but when the 

infectious agent gets the upper hand, the disease 

occurs. 



Encounter – the first encounter with environmental 

microorganisms usually takes place at birth. All of 

us come in contact with new organisms for the rest 

of our lives. 

Microbial diseases may be contacted in two 

general ways: exogenously and endogenously. 

Exogenously acquired diseases are those that 

result from the encounter with agents in the 

environment. Thus we “catch” a cold from the 

others, or we get sick with typhoid fever from 

eating or drinking contaminated food or water.  



Endogenously acquired diseases are those that 

result from encounters with agents in or on the body. 

Members of the microbial flora that are normally 

present on our skin or mucous membranes may 

cause a disease. Thus, a cut may lead to pus caused 

by the staphylococci that inhabit the healthy skin. 

Normal flora of the body – a collection of species, 

routinely found in the healthy individuals. It is also 

called resident flora and protects humans from 

invasion by pathogenic microorganisms, but may also 

be a potential source of pathogens when entering 

normally sterile sites of the body.  



Location of normal flora – skin, nose, mouth, 

gastrointestinal tract, urogenital tract (vagina, 

urethra). 

Symbiosis (living together) – all associations in 

which one species lives in or on the body of another. 

Microbes and humans form a variety of symbiotic 

relationships: 

1. Commensalism is an association in which one 

partner benefits, but the other remains unaffected. 

(E. coli in gut, Neisseria spp. and Bacteroides spp. 

in oral cavity, Lactobacillus spp. in vagina)  



Host provides physical environment – surface, 

pH, t°, nutrition. E. coli ferments digested foods, so 

the host may use some fermentation products. 

Present in large numbers, being harmless, they may 

become pathogenic if tissues are damaged 

(surgery), if gut changes (antibiotics), or immunity 

reduces. 

 

2. Mutualism refers to an association in which 

both partners benefit (soil bacteria and some 

plants).  



3. Parasitism refers to an association in which one 

organism benefits at the expence of the other (many 

of known infectious diseases). Host provides total 

environment for Shigella spp. They feed on intestinal 

mucosa, causing ulcers and dysentery. 

Based on their relationship to the host 

microorganisms are divided into two main groups – 

saprophytes and parasites. 

 Saprophytes are microorganisms that use dead or 

decaying organic material (soil and water 

microorganisms). They are free-living and play an 

important role in the degradation of organic 

materials in nature.  



Parasites are microbes that can establish 

themselves and multiply in hosts. They may be 

either commensals or pathogens (from Greek 

pathos, suffering; and gen, produce, i.e. disease 

producing). 

Pathogens may be: 

– Obligatory, which benefit at any circumstances 

from the host (V. cholerae, B. anthracis, M. 

tuberculosis). 

– Facultative, which cause diseases in certain 

circumstances (when host resistance is lowered: 

Candida spp. staphylococci on skin etc.) 



Entry means either the ingress of microorganisms 

into body cavities that are contagious with outside, or 

the penetration into deeper tissues after crossing an 

epithelial barrier. 

1.Ingress – microorganisms get into the intestine 

by being swallowed and into the lung by being 

inhaled. 

• Ingestion – microbes enter with contaminated 

food or water. The acid of the stomach is the 

first barrier. Then they enter the duodenum. 

Here they meet the enzymes of the pancreatic 

juice and the bile salts. 



Toward the ileum the situation is more favourable 

for the bacterial life. At this site they may cause 

disease without penetrating the mucosa (cholera-

local production of powerful toxins that affect the 

epithelial cells). 

• Inhalation – microorganisms are inhaled 

with the aerosol droplets from infected 

person or the dust particles, contained in 

the air we breathe (influenza, TBC, 

common cold). 



2. Penetration – entry into tissues after crossing 

epithelial barriers. It takes many forms: 

• Cuts and wounds – subacute bacterial 

endocarditis is caused by oral streptococci 

that become implanted in heart valves, 

damaged by a previous disease; surgical 

infections are also tetanus, gangrene. 

• Insect bites – insects spread diseases by 

carrying causative agents and contaminating 

the host or food (mosquitoes – yellow fever 

and malaria, phleas plague) 



• Organ transplant and blood transfusions – 

kidney transplants (CMV), blood transfusions 

(HBV, HCV, AIDS) 

• Sexual contact – syphilis, Human papilloma 

virus, Chlamydia, gonnorhoea, HBV, AIDS 

• Congenital (vertical) transmission – some 

pathogens can cross placental barrier and 

infect the foetus – results: abortion 

(chlamydia), miscarriage, premature birth, 

terratogenic effect (rubeola) 



Every infection is a race between the 

capacity of microorganisms to multiply, 

spread and cause a disease and the ability 

of the host to control and terminate the 

infection. 

Pathogenecity is generally determined 

sign of microbial species that shows their 

ability to cause damage. The degree (level) 

of pathogenecity as a quantitative individual 

sign is called virulence. 



MEASUREMENT OF VIRULENCE 

Dosis lethalis minima (DLM) = minimum 

infecting dose (MID) – the minimum number of 

bacteria, required to produce clinical evidence of 

infection in a susceptible animal under standard 

conditions. 

 

Dosis lethalis media (LD50) = minimum lethal 

dose (MLD) – the minimum number of bacteria, 

required to kill 50 percent of susceptible animals, 

tested under standard conditions. 



The virulence of a strain is not constant and may 

undergo spontaneous or induced variation. 

Different factors affect the virulence: 

 Chemical – phenol, H2O2, bile 13 years repeated 

culture of M. tuberculosis grown on medium with 

bovine bile led to attenuation (reduction of 

virulence) of the strain. Thus BCG vaccine was 

obtained. 

 Physical – UV rays 

 Biological – passages through animals that are 

susceptible to the agent (increasing of virulence). 



Pathogenecity depends upon variety of factors 

including: 

1. The ability to attach to a host tissue (adhersion, 

attachment) – it is the initial event in the 

pathogenesis of many infections. 

Infectious agents can come from a variety of 

sources – humans, animals, soil, air, water, etc. 

They can be silent or active partners in the 

process of spreading. Some actively move through 

the body fluids due to their flagella (V. cholerae, 

Salmonella spp.) = mechanical action 



Adhesion through pili (E. coli that causes 

travellers diarrhoea, gonococci) is another way. The 

ligands of microbes fit in a lock-key arrangement 

with the receptors on the host cell surfaces. 

 

A bacterial adaptation that facilitates colonization, 

especially of surgical appliances such as artificial 

valves or catheters is a biofilm, produced by the 

bacteria (P. aeruginosa). Dental plaque is an 

example of a biofilm. 



2. Invasiveness – this refers to the ability of a 

pathogen to spread in the host tissues after 

establishing infection. Highly invasive pathogens 

produce speading or generalized lesions, while 

less invasive cause more localized lesions. 

 

Some bacteria facilitate the spreading by 

chemical action through enzyme production. 

Streptococci produce extracellular hydrolases and 

fibrinolysin (a protease that breaks fibrin) and 

hyaluronidase (reduces the viscosity of pus). 



Staphylococci produce coagulase that coagulates 

blood plasma around the microbial body. 

 

Mucinase (neuraminidase) helps V. cholerae to 

pass through the mucus. 

 

The encapsulated pathogens can evade the work 

of phagocytes. Capsules can inhibit phagocytosis. 

 

Infectious dose and intensity of exposure are 

also important for invasion. 



3. Extracellular or endocellular toxigenic products 

enhance bacterial ability to cause disease. 

Bacteria produce two types of toxins – exotoxins 

and endotoxins. 

Table 1. Distinguishing features of exotoxins and endotoxins  

Exotoxins Endotoxins 

proteins lipopolysaccharides 

(the lipid A portion of LPS) 

heat labile (treatment at 

40
 

C for four weeks in the 

presence of 0,4% formaline 

transform it to toxoid) 

heat stable, cannot be 

toxoided 



Exotoxins Endotoxins 

actively secreted by cells, 

mainly Gr(+) bacteria 

part of cell wall of Gr(-) 

bacteria 

specific effect (selective 

action) on microbial host 

tissue or organ 

nonspecific activity – 

complement activation, 

temperature raise, 

cytotoxicity on proliferating 

cells, hepatosplenomegalia, 

leucocytosis, endotoxic 

chock 




