PATHOLOGY

(JOINFI AMMATION
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As a doctor you should know what can threaten your patient's life
you should know what makes your patient suffers from pain

THAT'S WHY YOU LEARN PATHOLOGY

Definition: BLUE Examples:GREEN Important: RED Extra explanation:GRAY Disease names: UNDERLINE.



Objectives for All inflammation Lectures

Be able to identify the cardinal and systemic signs of inflammation and to
understand the underlying mechanisms that produce these signs.

Understands the vascular changes occurring as a response to tissue injury.
Appreciate the importance of fluid production in inflammation including the
differences between exudates and transudates.

Have some understanding of the various chemical mediators of inflammation and
their link with the complement system and potentially with coagulation factors.
Have good knowledge about the types and functions of the various inflammatory
cells including their role in both acute and chronic inflammation.

Be aware of the various complications of the inflammatory response, formation of
pus and the production and manifestations of chronic inflammation.

Understands the concept of healing and repair with wounds healing by first and
second intention as an example.

Knows the factors leading to poor healing and inadequate tissue repair.
Appreciate the high prevalence of granulomatous diseases in the Kingdom of
Saudi Arabia with special emphasis on tuberculosis.

Understands the mechanisms and causes of granuloma formation with special
emphasis on interaction between T lymphocytes, macrophages and epithelioid
histiocytes.



Lecture(1) Outlines

Definition of inflammation.
Recognize the cardinal and
systemic signs of inflammation.
General features of
inflammation.

Types of inflammation.

List cells and molecules that
play important roles in acute
and chronic inflammation.



Definition of inflammation.

Definitions:
e | The difference between !
— - Is a defensive host response to foreign invaders . inflammation and infection: ;
- and necrotic tissue, but it is itself capable of causing
tissue damage. : If we're talking about “infection” it
________________________________________________________________________________________________________________ means an invasion

; . . . of an organism (Virus, Bacteria,
S It is a defense mechanism against any agent that J (

Parasite and fungi)

_comes from outside the body. ? But “inflammation” is a (response) or
.................................................................................................................. phenomena that is caused by any cell
|- In short: inflammation is the tissue reaction to cellular : Injury.
; SO, Infection is a term used to describe a
: injury. : B - : :
biological agent inside a tissue causing

inflammation.

NOTE:
The use of "-itis" in the end
of the word mean inflamed
tissue or organ.

o For Example: Pancreatitis
means inflammation of the
pancreas.

Cellulitis (i) g
csal)
Inflammation in the
interstitial underneath
the skin because of
bacteria.

NOTE:
Inflammation is not always a
bacterial infection.
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Causes:

e Bacteria.

e viruses.

e parasites.

e Fungi.

e Radiation.

e Physical injury.

e Thermal injury.

e Trauma.

e Frostbite.(xiall)

e Burns.

e immunological reactions.
e Fractures.(Lssl)

e infection after surgeries.
e Toxic substances.

Causes of inflammation.

Frostbite

Frostbite of fingers

EXTRA IMAGE

Toxic Damage
Alcohol
Drugs

‘ 111Poisons/Chemicals

4 W

— 7, Infections
- . Viruses
Immunologic

Bacteria

Damage Fung
Protozoa

infection
after
surgeries.

“Keep in mind”
Whenever there’s an

infection, there’s an
inflammation, but NOT
every inflammation is
caused by an infection!



. Local signs: (at location of
illness, injury, or infection) are
. restricted to a specific area.

. 1- Redness (Rubor): because of

: increased vascular congestion,
increased hemodynamic or we can
. say vascular dilatation.

2- Swelling (tumor): usually because

of edema.

3- Warmth (Calor): local heat.
4- Pain (dolor)

5- Loss of function (Functio laesa)

(The patient can have all of
. these signs or some of them)

Inflammation can cause local
signs and systemic signs.
A Sign : is what you discover
during clinical examination.

Signs of inflammation.

NOTE :_These signs appears in the Surface of

the skin and also in the internal organs.
Like acute Appendicitis. (sl 4 gall 330 311 Cileill)
(in the internal organs instead of the redness

there is vascular congestion(cl&isl) and it is the

cause of the redness that appears in the skin)

. Systemic manifestations (signs): affect

the entire body or present all over
the body and aren’t restricted to a
specific area.

1- Fever.

2- Headache.

3- Chills (<83 ))),

4- Malaise(ale ¢33 )l 5l dle ) feeling of
. illness and discomfort.

5-in children they usually have vomiting
: as a systemic sign (Jlealb adle Al f s
DA e JUkY) vie o Sle Wle aiagll
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EXTRA IMAGE

Signs of inflammation.

General Laboratory Findings (Non-specific tests): doesn't show the site or
cause of the inflammation, but it tells me that there's an inflammation.

1) Leukocytosis: Increase in 2) Increase ESR “Erythrocyte 3) Increased levels of C-reactive
. leukocyte (WBCs) count. you can | | Sedimentation Rate” (... VIDEO. : : proteins. (is a type of acute phase
. realize that through the CBC which . . proteins secreted by the liver to

L . When the ESR is increased, the blood D ) L.
. is “Complete Blood Count” test. . ¢ the circulation in response to

. which is put in the test tube will go down

PP PR RRRRPPRPRIN 5 very qu|ck|y (|f there was inﬂammation) |nﬂammat|0n)
e titdoesn'tlead you to the place of
EXTRA IMAGE . inflammation but it's secreted when there is
. an inflammation (non-specific) :
LOW ESR HIGH ESR Ll 058 055 S ol el 4 m el
Polycythemia Inflammatien . . . N :
Leukocytosis Infections -LI-hAn-i k—ng—\h“ cﬁj—« JJAJLQU-A—]B‘)ES-} 3 9 9w
Sickle cell Cancer . :
Abnormal preteins Autoimmune
Famportlarbri | £ :
Polymyalgia : :
Ealymysae : 4) Complement protein. 5
o bl 4 ey 5 55 il 038 (Al Gandll (g suf )
: L o f
Hr .
FIGURE: ESR TIMELINE : *We will discuss it later*

“Erythrocyte Sedimentation Rate” SN :



http://www.youtube.com/watch?v=wkQFXVp9TU0

General features of inflammation.

[The main components of inflammation are: }

The steps of the inflammatory response can
be remembered as THE FIVE R’s :

e Vascular reaction.
e Cellular response.

(Both are activated by mediators derived !
from plasma proteins and various cells)

*We will discuss it later*

FROM ROBBINS BOOK

1. Recognition of the injurious agent.
2. Recruitment of leukocytes. !
3. Removal of the agent.
4. Regulation of the response.
5. Resolution.

General Features of Inflammation

= Inflammation is a defensive host response to foreign invaders and necrotic tissue, but it is itself
capable of causing tissue damage.

» The main components of inflammation are a vascular reaction and a cellular response; both are
activated by mediators derived from plasma proteins and various cells.

e The steps of the inflammatory response can be remembered as the five Rs: (1) recognition of the
injurious agent, (2) recruitment of leukocytes, (3) removal of the agent, (4) regulation (control) of
the response, and (5) resolution (repair).

® The outcome of acute inflammation is either elimination of the noxious stimulus, followed by
decline of the reaction and repair of the damaged tissue, or persistent injury resulting in chronic
inflammation.




&

One of the most
important functions
of inflammatory
response is to
deliver leukocytes
to the site of injury
and activate them.

Types of inflammation.

A\

l

Acute inflammation.

Chronic inflammation.

Cells :
Neutrophil.
Days to weeks.
Caused by:

e Bacteria.

e Toxin.

e Trauma.
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ﬁells :

e Lymphocytes.

e Plasma cells.

e Giant cells.

e Fibroblast.
Month to years.
Caused by:

e Viruses.

e Autoimmune
\ diseases.

e Persistent injury.

CELLS IN BOTH :
e Eosinophil.

e Macrophages (another name

histiocytes): found in Late acute
inflammation + chronic inflammation.
Lymphocytes.

&

Giant cells :
e aand e B ke
Deaad s Sl (e S
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Cells involved in acute and/or chronic

inflammation.

. 1-Polymorphonuclear leukocyte
| (Neutrophils) |

Structure
It has 3-5 loops
nucleus
has large number
of lysosomes.
63% in the blood.

~

Function
It has a strong
phagocytic activity.
It also secretes many
enzymes inside the
lysosomes to help in
foreign body digestion.
like :(Oxidase ,Protease)

Called: (Proteolytic
anymes) /

/ Importance \

It's one of the major cells
for acute inflammation,
So, if there is an
increased number of
neutrophils then the
patient most likely has
acute inflammation not
chronic, and most likely

(not always) due to to
\bacterial infection. /

In severe acute \

inflammations
The huge demand on the
bone marrow to produce
more neutrophils to the
point that it will not be
able to take the pressure
and it will produce
immature neutrophils
called : (band
neutrophils) or shift to
the left.




Cells involved in acute and/or chronic

inflammation.
2- Lymphocytes

They can be classified into two types

R -
1- Plasma cells (transferred B- 2- T-lymphocytes
lymphocytes)

) . . .
e B-cells will transfer into plasma cells when  It's responsible for cellular immunity.

it’s activated, in which it’ll secrete (Cell-mediated immunity) CMI
immunoglobulins that are responsible of e Lymphocytes cannot phagocytose.
humoral immunity. e Most of the lymphocytes cells in the

Plasma cells can't be seen in peripheral blood, they're only circulation blood are T-Iymphocytes.

in tissue and bone marrow (if you see them in the blood e |t produce various types of
that induces a problem or disease such as leukemia). Iymphokines which have local
e It’s nucleus is extrinsic (clock like effects.
nucleus). e Increased number of lymphocytes is

e It shows mostly in mucosal surface. associated with chronic
e It’s usually associated with chronic inflammation.
inflammation.




Cells involved in acute and/or chronic

inflammation.

Have a lot of granules.

Plays a role in allergic reactions especially type |

hypersensitivity reactions and coated with IgE
molecules. (When there is allergic the

immunoglobulin IgE will bind on the receptor which is
on the surface of the mast cell and when this binding
occurs ,the mast cell will release the granules which

contains histamine).

The histamine which inside the granules ,the
serotonin ,and the mast cells are found in the
bone marrow and the tissue.

/

a) b)
1gG

Allergen ‘ = IgE Allergen = IgE

IgE Receptor % IgE Receptor

O Mast Cell _s—" Q Mast Cell _s—"

]
1
1
1
\

They usually consist of two lobes.

They have eosinophilic granules (reddish
and acidophilic) (major basic proteins).
They are weakly phagocytic unlike
neutrophils or macrophages.

eosinophilic possess many of the neutrophils
enzymes, and they can dispense anti-histamine in
the area of histamine release.

They can be seen in acute and chronic
inflammation and parasitic inflammation or
allergic conditions.

Normal count in blood is 1-2%

Abnormal count in blood is 20% (tested in stool).

It’s increase in patients with: parasites infection,
hypersensitivity infection ,allergic reactions like /

bronchial asthma.




Cells involved in acute and/or chronic
inflammation.

e They’re very powerful phagocytic
cells.

e They can be seen in both acute and
chronic inflammation.

e Just like the mast cells they’re seen
only in tissue.

e Histiocyte is the inactive form of

\ macrophage. /




The components of acute and chronic inflammatory responses and their principal

functions.

Smoath
muscle

VESSELS

membrane

Mast
cell

Immune
response

Source of
mediators
(histamine, others})

Elimination
of microbes,
dead tissue

Complement: mediators of inflammation,
elimination of microbes

Clotting factors and kininogens:
mediators of inflammation

Macrophage

Elimination of microbes,
dead tissue

Source of mediators
(cytokines, others)

Role in immune

response

e

_,-r-_—h\h
Fibm%

Extracellular
matrix proteins ===t Repair

Source of mediators
{nitric oxide,
cytokines, others)

and cells




EXTRA

Clinical Ceases

Pancreatitis(1

acute pancreatitis chronic pancreatitis
;‘ symptoms symptoms
& e sudden onset of e abdominal
. severe pain in the pain.
- W upper abdomen e Greasy or oily
Erae usually persists stools
for several days. (steatorrhea).
il o e Nausea and e Weight loss.

vomiting.

e Fever.

* the enzymes (amylase + lipase) are released to
the blood vessels and to the abdomen.

gy Aacimmne * The enzymes in the blood helps us in
diagnosis.

causes




EXTRA

Clinical Ceases

Acute A ndicitis(2

abnormal

lower right side abdominal pain - loss of appetite - nausea (feeling of sickness with an

symptoms inclination to vomit) - vomiting - diarrhea - constipation - abdominal swelling - low grade fever

in rare cases — antibiotics and a liquid diet
treatment

in most cases - surgery



EXTRA

Clinical Ceases

Cellulitis(3)

Cellulitis

Bacteria causing
skin infection

& 2008 MedicingMNet, Inc | |
swelling, and skin

tightness from
cellulitis

Fedness, warmth,

symptoms

Pain and tenderness
Redness

Skin sore/rash

Tight and glossy
Warm

Fever

treatment

causes

One or more types of
bacteria, which enter the
body via cuts/openings in
the skin.

Most common bacteria:
e Streptococcus
e Staphylococcus

Cellulitis is treated with oral or

intravenous antibiotics.
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To make sure that all students are aware of any
changes, please check out this link to know if there
are any additions or changes.

The same link will be used for all of our work:

(Pathology Edit)
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DIFFICULTIES IN YOUR LIFE DONT COME TO DESTROY YOU.. BEST OF LUCK
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