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ACUte InTlammation 1
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* Inflammation is a protective response that is
intended to eliminate the initial cause of cell
injury, infectious agents, the necrotic cells,

and to initiate the process of repair.
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Components of Inflammation

« Inflammatory responses involve an interaction of:
e wly. = Blood vessels (endothelial cells and smooth muscles of vessels)
— White blood cells and platelets

* Neutrophils, monocytes, basophils lymphocytes, eosinophils.
— Plasma proteins and chemical mediators:

* Coagulation / fibrinolytic system, kinin system, complement system
* Extracellular matrix and stromal cells

* Mast cells, fibroblasts, macrophages & lymphocytes.
* Structural fibrous proteins, adhesive glycoproteins, proteoglycans,

basement membrane.
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Chronic inflammation
— Onset: Slow: days

Acute inflammation
- Onset: Fast- minutes to hours

fHssuae recovers ownd restores ifis

an"’:'nn/ Anaﬁ'cn and structure : s : 2 ]
— Local and systemic signs: - Local and systemic signs:

Prominent Less prominent, may be
5 subtle

: - Duration: -

? i dgggn. Short, from minutes — Duration: Long: days to

3 years

— Cellular infiltrate: Mainly — Cellular infiltrate:
neutrophils Monocytes/ macrophages

and lymphocytes¥ (ma-a )
~ Tissue injury, fibrosis: usually - Tissue injury, fibrosis:

mild and self limited , s # Often severe and

‘ of the lemm fime, fhe progressive , ,zve/ops sca,
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External manifestation O1
Inflammation
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The five classic signs of acute
inflammation
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50%0;111 for Acute Inflammation
agends

Infections (bacteria, fungal, viruses, and parasites).

Trauma,various chemichal and physical agents (heat,
cold, burns, radiation).

Chemicals (acids, alkali, bacterial toxins, metals).
Tissue necrosis (from any cause)
Foreign bodies

Immunologic reactions (hypersensitivity reactions)

* The steps of the inflammatory response can be
remembered as the five Rs:

(1) recognition of the injurious agent e’ ftecertrate 4

good, norma/

!ﬂuen

(2) recruitment of leukocytes boctecio dnd

pathoyeric
(3) removal of the agent bee

(4) regulation (control) of the response ,ccinst se recd

(5) resolution (repair), engoing
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Recognition of Microbes, Necrotic
Cells, and Foreign Substances
* Phagocytes, dendritic cells ,and many other

cells, such as epithelial cells, express
receptors:

- Sense the presence of infectious pathogens
and substances released from dead cells.

- They recognize structures on many microbes or
dead cells.

@Paf'ko?em‘c Pr'Oc’ucf's (lpa.cferiallcheM-'ml «38.\11) Lind bo TLRSs .
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* The two most important families of these
receptors are:

1- Toll-like receptors (TLRs):

- Microbial sensors: recognize products of bacteria
(such as endotoxin and bacterial DNA), viruses

(such as double-stranded RNA), and other
pathogens.

- Recognition of microbes by these receptors
activates transcription factors that stimulate the
production of mediators of inflammation, and
antiviral cytokines (interferons).
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The Toll-like Receptors

pathogen products

proinflammatory gene expression
like TL-18 and TNF-o

2004. Cheleste M. Thorpe, M.D.

2- The inflammasome:

- Recognizes products of dead cells, such as uric

acid and extracellular ATP, crystals and some
microbial products.

- Triggering of the inflammasome results in IL-1
production.
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Components of acute inflammation

calibe—

* Vascular changes: relcted bo blood vessel walls .o Vj:;’(—é
- Alterations in vessel caliber resulting in increased blood __ 5

flow (vasodilation) o slow Hoe l.s,l‘"{-?a,g.'m'nj cells bme b leae

nd ) :
- Structural changes that pé?ﬁ'?lt plasma proteins to leave the
circulation (increased vascular permeability).

@'Hansfenb vasoconstrichbn ((—o $"0F LICCAo't\g) @ TaSD&I'IQHDI‘\ @Tpefml‘n‘lﬁ
* Cellular events:

- Emigration of the leukocytes from the microcirculation and

accumulation in the focus of injury (cellular recruitment
and activation).

- The principal leukocytes in acute inflammation: neutrophils.
@ cellulor resruitment (C<"S must be taken Fo gite -::p— inplwanh'on)
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Iymphocyie or macrophxage
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Arteriole dilation Expansion of capillary bed
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Vascular Changes

1- Changes in Vascular Caliber and Flow:
- Transient vasoconstriction (lasting only for

seconds) +o stop Llood loss

- Arteriolar vasodilation, the cause of erythema

and warmth. in ocea of injury

INFLAMED

(1) | Increased blood flow'

I

i
Arteriole dilation

' 1
Expansion of capillary bed Venule dilation

(@ | Neutrophil emigration @

5 Elsevier. Kumar et al: Robbins Basic Pathology 8e - wwwi.studentconsult.com

‘Leakage of plasma
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- Hy Leads to the movement of protein-rich fluid and
eV

Vascular Changes

2- Increased Vascular Permeability \

even blood cells into the extravascular tissues .
This in turn increases the osmotic pressure of the

interstitial fluid, leading to more outflow of water
from the blood into the tissues.

- More concentrated blood, slowing of the
circulation (Stasis)

- Fluid accumulation in extravascular spaces
produces tissue edema.—excess Huid , Hood cells

Hydrostatic A Colloid osmotic
pressure g oo pressure
A. NORMAL Plasma proteins
Increased hydrostatic pressure Decreased colloid asmotic
(venous outflow obstruction, pressure (decreased protein
e.g., congestive heart failure) synthesis, e.g., liver disease;
increased protein loss, e.g.,
kidney disease)
B. TRANSUDATE
L]
Quld and protein leakage
e gx.t?.um;«mqu,ﬁ Er,c.—:smi@i I
Seurr e T emmir qumne i
C. EXUDATE

Inflammation

§ ot
WOy et g N ST Increased interendothelial spaces
@ Eisevier, Kumar et al: Rohbins Basic Pathology Be - www.studentconsult.com
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TRANSUDATE EXUDATE
* Mechanism: Hydrostatic * Mechanism: Alteration in
preéssure imbalance across normal permeability of small
vascular endothelium blood vessels in area of
injury
* Fluid of low protein content ~ * Fluid of high protein content ~
/ (ultrafiltrate of blood plasma)
* Typical in noninflammatory « Typical in inflammation
conditions
> protfein <+—.~js in Llood vesgel P""‘*"z""‘s and water bothh exit
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Edema in Inflammation
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Mechanisms of increased vascular
permeability in acute inflammation

Endothelial cell contraction (most common
cause), formation of intercellular gaps in post
capillary venules |

Endothelial injury: endothelial cell necrosis
and detachment. (Jetach foan lumen of blsad vessels)

Increased transcytosis of proteins: occurs
through channels formed by fusion of
intracellular vesicles. =ells ke up prokeins  and Hee,

e

s

right through fue

Leakage from new blood vessels. el
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