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1) causes (etiology)
2) developement (pathogenesis)
3) morphology - clinical and laboratory findings

4) morphology - microscopical findings



Inflammation
- inflammatio

- complex defensive and reparative reaction of a living tissues to damage
e defence = immunity recognizes + localizes + eliminates the pathogen
e healing = regeneration / reparation

- inflammatory response is triggered by chemical mediators
e cytokines = produced by APCs
e the goal is to activate immunity = innate and acquired one + cellular and

non-cellular = stereotypical mechanism with various manifestation

- a crucial process = wound healing, control of infection...



Inflammation

- BUT there is a risk of damaging own tissues by the inflammation
e rapid reaction = immunity destroys the pathogen + host tissues
e protracted reaction = persistent agent causing organ fibrosis
e misdirected response = autoimmunity + allergies + rejection



Terminology

- Greek term of the affected structure + suffix -itis
e organs = e.g. enterits, colitis, encephalitis...
e organ parts = bulbitis of the duodenum, terminal ileitis, pulpitis of the tooth...

e associated = nasopharingitis, gastroenteritis, meningoencephalitis,
pyelonephritis...

e "incorrect" = "tonsilitis" (amygdalitis), "vaginitis" (kolpitis)



@ Causes (etiology)

1) non-infectious

- sterile (aseptic) character (pathogen subsides = healing)
e reparative = if reparation (scar tissue) occures instead of regeneration

1) non-living
e physical = mechanical (trauma), radiation, el. current, T / 1 temperature
e chem. = exogenous (toxic, corrosive, irritant s.), endogenous (anoxia, crystals)

* necroses usually anticipates inflammation

2) living
e autoimmune inflammation
e allergic reactions
e rejection
e autoinflammatory diseases
e inflammation occures even without necrosis



@ Causes (etiology)

2) infectious

- defensive inflammation with elimination of agent preceding healing

e |okalization + preventing the spread + elimination of microbes (tissue damage)

1) bacteria
2) viruses

3) mycoses

4) parasites

- etiology can be combined (e.g. infected splinter...)



Developement (pathogenesis)

- intensity, character and duration of pathogen activity determines
the course of the inflammation

e empirically there is acute / subacute / chronic inflammation



Developement (pathogenesis)

1) acute inflammation

- duration = from several min. up to 3 weeks top
e fulminant = several min. up to hours + intensive (fu/men = thunder-bolt)

e ¢,g. reaction to wasp sting, acute cold (rhinitis) or appendicitis...

- activation of the fastest immunity components = innate (non-specif.)
e PMN (neutrophils) + macrophages



Developement (pathogenesis)

1) acute inflammation

- follows a cascade of reactions:

e alteration = pathogen damages the tissues - release of cytokines

e exsudation = vasodilatation + hyperaemia + swelling/edema of inflammated site
e infiltration = leukocyte migration (PMN + macroph.; chemotaxis, diapedesis)

¢ healing = anti-inflammatory mediators + regeneration / reparation

- otherwise complications occur:

e progeresion = up to generalisation of the inflammation
e chronicity = shifting into prolonged course (persistence of the pathogen)



Developement (pathogenesis)

2) subacute inflammation

- duration = 3-6 weeks (betweentime of acute and chronic one)
e it does not show fast course, nor morphological features of chronicity

- usually results from complications of acute inflammation
* relapse / recidivism of the causative agent
e stagnation of the healing

- can progress into chronicity



Developement (pathogenesis)

3) chronic inflammation

- duration = over 6 weeks (months or even decades)
e exceptions = chr. hepatitis (> 6 m.) and chr. bronchitis (>3 m. 2 y. in a roll)

e definition is not abitrary = clinical and laboratory monitoring is important

1) primary = prolonged course from the very start (slow destruction)
e e.g. VHB/C, autoimmune diseases (SLE, Hashimoto...), toxicity (Si, alcohol...)

2) secondary = shifting of the subacute inflammation into chronicity
e complicated / neglected / untreated acute processes
e e.g. chr. bronchitis, chr. peptic ulcer, chr. pyelonephritis with lithiasis



Developement (pathogenesis)

3) chronic inflammation

- activation of slower yet targeted specific (acquired, adaptive) immunity
e evolutionarily (phylogenetically) younger; the targeting takes weeks
e lymphocytes + plasma cells

* mixed inflammation = secondary chr. inflammation with a mixture of the cells

- simultaneously reparative healing occurs ("proliferation")
e fibrotic scarring of the interstitium (morphological feature of chronicity)



& Morphology - clinical and laboratory findings

- described processes elicit a range of symptoms typical of inflammation
e these help to differentiate between non- / inflammatory diseases



& Morphology - clinical and laboratory findings

1) local

- Celsus signs = 5 characteristic features of the focal inflammation
e apparent particularly if acute + superficial (parench. organs mainly the 5 one)

e 4 known from the ancient Rome + 5" due to Virchow

1) pain (dolor)
e chemical mediators trigger nerve endings (bradykinin)

2) redness (rubor)
e by active hyperaemia causing Hb accumulation within dilatated capillaries
e inflammatory catarrh = red due to arterial blood (venostatic = venous, purple)



& Morphology - clinical and laboratory findings

1) local

3) warmth (calor)

e accumulation of the heat within blood during hyperaemia

4) swelling (tumor)
e result of tissue edema

5) malfunction (functio laesa)
e function is usually {, (enterocolitis = absorption; pneumonia = respiration...)
e function is rarely I (hyperthyreosis by washing out the colloid from follicules)



& Morphology - clinical and laboratory findings
2) systemic

- signs detectable beyond the site of tissue damage
e indiuced by immunity activation (non- + cellular components)

- immunity activation is triggered by APCs after pathogen recognition
e Toll-like receptos (TLR) = recognition of foreign Ags of microbes (membrane)
e inflammasome = recognition of own damaged organelles (cytoplasm)
e results in production of inflammatory mediators (mainly TNFa, IL-1 a IL-6)



& Morphology - clinical and laboratory findings
2) systemic
- inflammatory mediators evoke systemic inflammatory symptoms:

¢ (LG) fever = affecting the termoregulatory centers in hypothalamus
(37-38 2C / 38-42 °C) + chill and rigor (heat inhibits bacteria)

e tachycardia = 1 of the pulse per 10 beats/1 2C

e inappetence = caused by cytokines affecting brain centers

e torpidness and fatique = ditto



& Morphology - clinical and laboratory findings
2) systemic

- inflammatory mediators activate non- + cellular component of immuity






