Inflammation 1.
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Inflammation

The reaction of vascularized living
tissue to local injury



Causes of inflammation

= Mikroorganisms (bacteria, fungus, Viruses)
= Z00nosis (worms, protozoa, insects)

= Joxic agents

= Mechanic agents

= [ermic agents

« Radioactivity



Phasis of inflammation

= Acute
= Subacute
= Chronic
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Main symptoms of inflammation
(GALENUS)




ACUTE INFLAMMATION

« Cellular changes



Cause

Vasoactive mediators: l Chemotactic factors:
-histamin Inflammatory | -C5a

-serotonin mediators -LTB

-bradykinin -peptids (formilated)
-anaphylatoxin -lymphokins

-LT, PG, PAF -monokinek

|

Increased Chemotaxis + activating
permeability of inflammatory cells
CHRONIC
' INFLAMMATION: | | INFLAMMATION:
-neutrophils -macrophages
-platelets -lymphocytes
-plasma cells




Function of endothelial cells

Tight junction, gap junction
Vesicula
Transendothelial channels

PGI,, Plasminogen activator
VIII. factor, v\W factor, ACE
EDRF, endothelin

Extracellular matrix production

Catecholamins, vasoactive amins,LDL



NORMAL VASCULATURE

Vasodilator,

inhibits PMN responses

Platelets anti-aggregatory,
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Vasoconstrictor,
aggregatory,
enhances PMN
responses

Endothelium

Pericyte—— :

INFLAMMATION:
INJURED ENDOTHELIUM

Endothelial cell

Pericyte

Endothelial cell

Cells
_|_

vessels




Polymorphonuctear
leukocyte (PMN)

Basement
membrane

SOURCE OF INJURY

Chemoattractant

BLOOD VESSEL

Chemotaxis
marginatio
adhaesio
emigratio




Endothelium
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Ciicuiaiing EMis e J°v . | ———Basement membrane

Chemotactic

factor

t .y & Chemotactic factor
Y ' gradient

Margination: adherence
to vascular wall

Migration along
chemical gradient to
source of chemotactic
stimulus

Phagocytosis,
degranulation,

0; production . ) . Y imitet PhagOCYtOSiS
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MACROPHA:
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POLYMORPHONUCLEAR
LEUKOCYTE (PMN)

FOREIGN
ANTIGENS

NECROTIC
TISSUES

PLASMA CELL

Inflammatory
cells



CHARACTERISTICS AND FUNCTIONS

« Acyte inflammaticn

» Baclerial ano “graagn Bogy
phagooytasis

PMN INFLANMMATORY MEDIATOSHS
+ Reaclive oxygen melabuales
* Lysosomal grarule corlents
-Primary granules
Prospholipase A.
Myslopsrondass
LyS0Zye
Catignic pratens
Ao hydrofases
Elastase
Catneosins
Granu es |lysosomes! Seconoary yranue -Secondary granules
Fruspholipase A,
|ysozyme
Alkaline phosonaase
Collager ase
Lactelsmn
Vitamn B., vinding preteirs
Tertiary ar C particles
Gealatnase
cathepsing

= Primary granuie

Neutrophil
Primary granule g ra n u |0Cyte

Secondary granule




. Neutrophil leukocytes in skeletal muscle =
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Eosinopnhil
granulocyte
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CHARACTERISTICS AND FUNCTIONS
« Binds IgE molecules

« Contains electron-dense granules

PRIMARY INFLAMMATORY MEDIATORS
» Histamine

 Leukotrienes (LTC., LTD.. LTE,)

» Platelet activating factor

« Eosinophil chemotactic factors

Mast cell (basophil granulocyte)



Types of Inflammation:

Serous inflammation — Inflammatio serosa
Fibrinous inflammation — inflammatio fibrinosa
Purulent inflammation — inflammatio purulenta

Hemorrhagic inflammation — inflammatio
naemorrhagica

Gangrenous inflammation — inflammatio ichorosa
Seu gangraenosa
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Meningitis
Serosa




Types of Inflammation:

Serous inflammation — inflammatio serosa
Eibrinous Inflammation — inflammatio fibrinesa
Purulent inflammation — inflammatio purulenta

Hemorrhagic inflammation — inflammatio
naemorrhagica

Gangrenous inflammation — inflammatio ichorosa
Seu gangraenosa




Pericarditis
fibrinosa




iInosa (H&E)
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Pericard




Fibrinous pleuritis
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Lobar
pheumonia

Chest X-ray
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Lobar pneumon
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Lobar pneumonia (H&E)




Dysentery.
(fibrinopurulent inflammmation in large bowel)




Pseudomembranous inflammation of
Intestine




Types of Inflammation:

Serous inflammation — inflammatio serosa
Fibrinous inflammation — inflammatio fibrinosa
PUrulent inflammation — inflammatior purtienta

Hemorrhagic inflammation — inflammatio
naemorrhagica

Gangrenous inflammation — inflammatio ichorosa
Seu gangraenosa




& q:’; Pleuritis purulenta




Meningitis
purulenta




INgitis
purulenta
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Metastatic
brain
abscess




ADscess







Purulent bronchopneumonia

44761.04.24.




Purulent inflammation of
preformed spaces
and abscess




PUS in an abscess

44756.04.05.




OPENED ABSCESS

44704.04.28.




Empyema vesicae felleae (arrow)
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44754.04.18.



Nephritis
aposFematosa




Pyelonephritis




vesicae
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Types of Inflammation:

Serous inflammation — inflammatio serosa
Fibrinous inflammation — inflammatio fibrinosa
Purulent inflammation — inflammatio purulenta

Hemoerrhadic inflammation'— Inflammatio
Naemorrnagica

Gangrenous inflammation — inflammatio ichorosa
Seu gangraenosa




Tracheitis
acuta
haemorrhagica
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Phneumonia
haemorrhagica
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Anthrax
Haemorrhagic inflammation




Types of Inflammation:

Serous inflammation — inflammatio serosa
Fibrinous inflammation — inflammatio fibrinosa
Purulent inflammation — inflammatio purulenta

Hemorrhagic inflammation — inflammatio
naemorrhagica

Gangrenous inflammation — inflammatio Icheresa
Sel gangraenosa




Gangrene
pulmonum




Gangrene
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Acute inflammation, exsudate, cause
» Bacterial: purulent, neutrophyl predominance

» Viral: serous/hemorrhagic, lymphocytic/MPH
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c%a g infectious agents

+

clinical symptoms of systemic
acute infections
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abscesses
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¢ Adrenalitis haemorrhagica
. :
SR Neiseria meningitidis
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Hemorrhage of adrenal gland
IN Meningococcus Sepsis



Phases of inflammation

» Acute
» Subacute
» Chronic
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Subacute inflammation

» Few weeks or 1-2 months in progress
» Decreasing exsudate

» Decreasing edema

» Eosinophiles, lymphocytes




HEALING

REGENERATION:

REPAIR

Is the renewal of a lost tissue or
part in which the lost cells are
replaced by identical one.

Replacement of injuried tissue by
scar(connective)tissue



Basement membrane
Capillary
Pneumocytes
Fibroblast

TISSUE OF LABILE OR STABLE CELLS
Normal lung

Acute inflammation with
intact extracellular matrix

Regeneration

|

Normal lung

Damaged
extracellular matrix

Fibrosis

Interstitial fibrosis

TISSUE OF PERMANENT CELLS
Normal heart

Acute inflammation

Fibrosis

Myocardial scar

Regeneration of
stabile és labile
cells



Primary healing of wound

» 0-24": blood clot + neutrophiles

» Few days: granulation tissue,
mitosis in epithelium

» Few weeks: scar tissue




» 0-24": Necrotic tissue,
inflammatory cells, more fibrin

» Few days: granulation tissue

» Few weeks: scar, contraction of
the wound
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Granulation tissue :
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Scar - fibroblasts
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Regenerat

of muscle
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Scar tissue replacing necrotized
myocardium
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Regeneration of bones 2.
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(C) The repamative phase of fracture healing is vharactenized by the formation of a callus of
cartflage and waven bone near the fracture site. The jegged edges of the unginal corlex
have been cemodeled wnd ernded by ostenclasts, The marrow space has been revasculansed
and conlains reactive winven bone, a4 L ves the penosteal area. {1 In the remodeling phase,
during whirh the cortex in revitabzed, the reactive bone may be lamellar vr woven. Fhe
new bone ix organized slang sfress lines and mechanical torces. Extensive onteodlastic and
osteablastic cellular acnvity is maintzined



