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Learning outcomes

/O:*Understand and describe a model of infection.

*Understand the principles of classifying

‘hogens and to start to accumulate names

and key characteristics of some common
ICrobes.
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Difinition of viruses

An infective agent that typically

consists of a nucleic acid molecule(

- DNA or RNA) In a protein coat, Is too

\ small to be seen by light microscopy,

nd is able to multiply only within the
jving cells of a host.




Prokaryotes
organisms without a cell nucleus &

the genetic material present in non-
organized structures (plasmid) & no
any other membrane-bound organelles
as nuclear membrane , microtubules ,
endoplasmic reticulum or mitochondria.
Mast are unicellular

xample bacteria & cyanobacteria




Eukaryotes are organisms whose cells are
organized into complex structures by
aternal membranes and a cytoskeleton. The
nost characteristic membrane bound
tructure Is the nucleus with distinct nuclear
membrane & genetic material formed as
hromosomes.
he cytoplasm contain all the organelles as
itochondria & ER.
Imals, plants, fungi, and protozoa are
el)karyotes



https://www.diffen.com/difference/Category:Animals

Non-calssified organisms : as they
can not achieve the definition of any
of the above mention definitions




How pathogen interacts with the host to produce disease

obligatory steps

Successful infectious microorganisms must take certain

\ :Obligatorystepsfor infectious microorganisms

\.?tep / Requirement Phenomenon
Attachment £ entry into body Evade natural protective and cleansing mechanisms  Entry (infection)
Local or general spread in the body  Evade immediate local defences Spread
Multiplication Increase numbers (many will diein the host, oren Multiplication
route to new hosts)
Evasion of host defences Evade immune and other defences long enough for — Microbial answer to host defences
the full cycle in the host to be completed
Shedding from body (exit) Leave body at a site and on a scale that ensures Trangmission
spread to fresh hosts
Cause damage in host Not strictly necessary but often occurs’ Pathology, disease




So not all exposure lead to infection
(colonization)

. Not all infection lead to disease
(/normal flora)
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Person

physiological state

: pathological state
calendar time

social factors

relative time

current

Remote
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Infection Mechanism

tnanob’ects

Mechanisms of entry
. Inhalation
. Ingestion
. Inunction
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. Incsson
Implantation

. Injecton
. Intra-uterine

. Intercourse
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. Insect bite
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Damaging the host

Pathogens damage the hostin three ways:

Direct tissue injury (mechanical or chemical) or by
subverting the cellular machinery so it becomes non-
viable.

m Toxicity: exo- and endotoxins damage the host locally
| d at sites distant to the site of microbial growth.

m\\mmunopathogenic injuries result when the pathogen

It

tauses the host immune system to damage the host.



Host-microorganism interactions and stages of infection or disease

Hostmicroorganism interactions >

Encounter Colonization Invasion and

and entry and entry dissemination Outcome
Pathogen encounters Pathogen multiplies  Pathogen invades deeper Pathogen completes
and colonizes host and breaches host tissues and disseminates, cycle:
surface surface defenses encounters inflammatory — Leaves host
and immune responses — Destroys host
— Remains in latent state
— |s destroyed by host
Gorespanding infection-disease stages >
Incubation Prodromal Clinical Stage of Convalescent
stage stage stage decline stage
No signs or First signs and Peak of Condition of host Full recovery of
symptoms symptoms, characteristic deteriorates surviving host
pathogen may signs and symptoms possibly to death or chronic infection
be highly of infection or or signs and develops, or death
communicable disease symptoms begin to
subside as host

condition improves
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17 4 Management

history

examination

Investigations
Where isthe infection?

What isthe infection?

X diagnosis

treatment specific

supportive




Signs and Symptoms of Infection and Infectious Diseases
DIVIDE INTO GENERAL & SPECIFIC TO ORGANS

General or localized aches and pains
« Headache

* Fever

« Fatigue

« Swollen lymph nodes

ashes

Redness and swelling

Cough and sneezes

Congestion of nasal and sinus passages
Sore throat

\* Nausea and vomiting

"+ Diarrhea
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history

examination

Investigations
Where isthe infection?

What isthe infection?

X diagnosis

treatment specific

supportive




DIAGNOSIS

BEST DIAGNOSTIC WAY IS : ISOLATION
HE ORGANISM FROM THE BODY
SECRETA AS:

In pneumonia from the sputum

Gastroenteritis form the stool

IS from the throat swab




- The isolation need :

« The patient not on antibiotic treatment
* The sample Is from the correct site

* The transport media Is proper

Irisus or artificial media used In the lab.



' Other diagnostic Isolation way Is to Isolate part
- of the microorganism as the nuclic acid or any
antigen protein from the structure

Regarding the nuclic acid detection may need
amplification by special processing

. These methods are less strong in the diagnosis




- Serological test

" These tests used to detect the immune reaction
of the Immune system to the infection by
detecting the antibodies secreted by the Immune

oy can affected by previous infection or
posure or by the state of the iImmune system
& the type of Ig reaction



' Non-specific general tests:

 These called acute phase reactants which can
change with any inflammatory reaction

(Infectious or non-infectious)

e acute phase reactant : as ESR , WBCs or

ve acute phase reactants : as albumin or Hb



18 4 Management

antimicrobials

treatment specific

SUrgery drainage

debridement

dead space removal

supportive physiological restoration

symptom relief
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treatment

Prevention

Individual

examination
Investigations

hospital

community

prevent infection
transmission to

» other patients
* staff

« other contacts




Outllnes of prevention

- To contro
- To contro
- To contro

t
t

ne reservolr
ne vectors

the individual



' Individual prevention:

- Pre-exposure : to potentiate the immune system
as Ag vaccination (active vaccination) or
chemoprophylaxis
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Host factors: Microbial factors:

- General state of health - Level of virulence
- Integrity of surface defenses - Number of organisms introduced
- Capacity for inflammatory into host

and immune response - Body sites pathogen targets for
- Level of immunity Potential invasion
- Impact of medical intervention oulcome

Restoration of host Restoration of host Survival with host's Death

to complete health 10 health with health severely compromised

residual effects

Flspenmoveomes
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