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The 5 Cardinal Signs of

T

INFIAMMATION
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Heat Redness Swelling Pain  Loss Of Func.
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Surgical wound inflammation:

Calor, Ruoor, Dolor, Turnor, Loss of function,
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NORMAL Occasional resident

lymphocyte or
macrophage

Extracellular
matrix

Arteriole

INFLAMED Edema expands extracellular matrix

@ Neutrophil

emigration - and other plasma

/ @ Deposition of fibrin
& . / proteins

&

Arteriole e Venule
dilation Expansion of capillary bed dilation
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Inflammation - Mechanism

1. Vaso dilatation

NORMAL Occaslonal resident

=7 === lymphocyte or

Extraceliular ‘—/ﬂ R macrophage
matrix \/’%// \
o :

2. Exudation - Edema

A~ 3. Emigration of cells

INFLAMED Edema expands extracellular matrix

i Deposition of fibrin
Neutrophil @
@ emigration L and other plasma

— / proteins

4. Chemotaxis

5. Phagocytosis

Arterlole i 2 i Vanule
dilation Expansion of capillary bed dilation
inorsased Bived fow https://manara.edu.sy/
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Mechanism of Inflammation:
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tion of Leucocytes

Emigra
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MARGINATION

Dr.Basima Yosef-

https://manara.edu.sy/




4y lal) &l yeiall JBlGGellular events:

o &b Sl alilaial - 1 Marginatition :

. L_a\_uﬁ\u.Lumbu.uctgj.aj\g\.cjl\)s_)ao\;_\h;b@\ubﬂ\dp
SHERNY ulsjcmjj\ 12 gaun L;;\JJ\ ele ol Hlaal el JS5 el
a):uucu_\;.uchaa.d\cap c\)«;j\&_\bjﬁ\u_ug_au.m .Lu;.,d\\.@_mc);_d

m\.u‘j\\.@_mlajuﬁ ékﬂ)ﬂé‘



MARGINATION —— ROLLING —— ADHESION # TRANSMIGRATION

Selectins Capillary

Integrins

Normal venule

Endothelial Leukocyte activation
activation
f Stimulus \) «
Bactena%xzs% CHEMOTAXIS
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Neutrophil Margination




Lung Normal / Pneumonia
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Pneumonia - Exudation
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Chemical mediators in inflam.

lumen of capillary

receptor for TNF
and interleukin 1

[cytokines) A
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) Opsonisation ~ 2) Attachmentand  3) Formation of Oxygen dependent

enqulfment phagosome formation of free radicals
£ 8 4 Bacteral kiling 7 R
\r’( Y, ¢ I
y—\ 7 Lysosomes fuse oS
g’ withphagosome <=
Particles are coated Opsoning bind o Oxygen independent
Wt opsonins - receptors on cell release of lysozyme

mmunoglobins Cab or - surface and pseudopodia
carbohydrate molecules  enqulf particle
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Steroids
ﬂ Arachidonic Acid \

NSAID

Prostaglandins

itors
Leukotrienes

LTC4, D4, E4 Prostacyclins
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Chemical Mediators of Inflammation:

Histamine, Pgs, Nitric oxide
Hist, bradykinin, C5a, LB4
IL8, LB4, C5a, TNFa
LB4, IL8, bacterial toxins, C3, C5.
Prostaglandins & Bradykinin.



*Three types of granulocyte:

Neutrophils
*Basophils
*Eosinophils



NeutropHILS
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Neutrophil

Glycogen

Secondary

granule
Multilobed

nucleus Primary
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granule

Phagosome

Figure 2-9a
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Cells of the Immune System

*Neutrophils cells

i L
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Cells of the Immune System

*Eosinophils

* Are weak phagocytes Eosinophil

e Important in anti-parasitic
activity

 They secrete their granule

contents Eosinophil

Crystalloid
granule
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Eosinophils
attack organisms
that are too big
to be eaten by a
single phagocyte
like worms.

This image shows

red blood cells [R],
neutrophil [N] and an

eosinophil [E].

b/

a
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Cells of the Immune System

*Basophils

 Non—phagocytic
e Important in allery

 Granules contain histamine
(pro—inflammatory)

Dr.Basima Yosef-
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Innate Immune System

*Mast Cells

e Differentiate in tissues
e Important in allergy
* Granules contain histamine

Mast cell

Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company
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Cell of the Immune SYstem
Monocytes are

cells released into
the blood from the
bone marrow. When
they get to a
particular site in
an organism they may
change into
macrophages that
engulf and destroy
invading pathogens.




Monocyte

Phagosome
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Cells of the Immune System
. Lymphocytes
are the fifth
group of white
blood cells; they
are divided into
three categories:

T-1ymphocytes

thymus develop

1n the.

-B—1lymphocytes in the

bone develop marrow.

Natural killer cells. .oimmusy
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Cells of the Immune System Lymphocytes

Small lymphocyte

on M

Production of antibodies (B cells) or cytotoxic
and helper functions (T cells)

Plasma cell : :
&/
ib

Fully differentiated form of B cell that secretes antibodies

Figure 1-9 part 1 of 6 The Immune System, 2/e (© Garland Science 2005)
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Inflammation Outcome

Fibrosis/Scar

A

Resolution
$ " Chronic
) Inflammation
. A L W
Abscess Fungus
Cancers
Ulcer T.B. etc.
|

4

_ _
Fistula Sinus
| |
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(1)

Skin surface

A
: Vs PR
Bacteria cause tissue
damage and necrosis

Abscess pomts and ruptures
discharging pus; pyogenic
membrane more pronounced

Swelling
- (oedema)

Bacteria multiply:
polymorphs pack
the central zone

Swelling subsides, cavity

collapses, organisation (see
p.40) and fibrosis proceed

https://manara.edu.sy/
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Thinning of epidermis

@@@@‘
N~ Pus
g" @i tracking

_ O' towards
v 7 O
Pus

W surface
forms in

ll Delineation of
| abscess by
‘pyogenic membrane’ — new
capillaries, polymorphs and
a few fibroblasts

f§®

centre

Final small scar
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Acute Vs Chronic

*Flush, Flare & Weal

* Acute inflammatory
cells - Neutrophils

*Vascular damage
* More exudation
eLittle or no fibrosis

e Little signs - Fibrosis,

*Chronic
inflammatory cells —
Lymphocytes

* Neo-vascularisation
*No/less exudation
*Prominent fibrosis



