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Introduction to Inflammation

Inflammation classically describes four key signs, each with a Latin
derivation: calor (heat), dolor (pain), rubor (redness), and tumor
(swelling). These signs can combine to cause a fifth sign, functional
lysa, or temporary loss of function due to pain or swelling.

Causes of Inflammation

Inflammation typically begins with stimuli such as pathogens. While
pathogens are common causes leading to inflammation, it can also be
triggered by toxins and trauma. For example, sore muscles after an
intense workout are due to inflammation trying to repair overused
muscle fibers. The goal of inflammation is to respond to stimuli and
restore balance, which often includes eliminating the cause of tissue
injury, clearing out dead cells, and starting tissue repair.

External and Internal Triggers

Inflammation can be trigcﬁ;ered by external and internal factors,
External factors include on-rér%:pbia,@
compounds) and microbial factors (virulerice factors;pathogen-
associated molecular patterns or PAMPs). Microbial factors help
pathogens colonize tissues and cause infection. PAMPs are
molecules shared across many pathogens, including bacterial and

fungal wall components. Internal factors include damage-associated
molecular patterns or DAMOP’& \w'ch signal serious cell damage and

trigger inflammation.—-t’)msuad PeSna  Aenly (A

Innate Immune Response gvxdﬂée ‘

Pattern recognition receptors (PRRs) on leukocytes recognize PAMPs
and DAMPs, sparking an inflammatory response as part of the innate
immune system. This response is-non-specific, fast, and lacks
memory. Leukocytes are classified as granulocytes (neutrophils,
eosinophils, basophils, mast cells) and agranulocytes (lymphocytes,
monocytes).
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Inflammatory Process @u“’“aba%f\‘%‘ﬂﬂj
The process usually starts with macrophages or mast cells in
tissues responding to PAMPs or DAMPs. Mast cells release
mflammatory mediators Ilkg histamine, serotonin, cytokines, anfL 0‘{?\
prostaglandins. These mediators cause endothelial ceI@_tO/> 3*‘
separate, increasing {ascular permeability. Neutrophils are the first
leukocytes recruited and stant phagocytosing pathogens and‘ odse
damaged cells. . $e~ lab Yreréghes o Sepn N w
} Caubp‘(% Cpeo T Ml 9, VeSse|
Complement System and Adaptive Immune Response A \la
The complement system, activated by antibodies or pathogen
molecules, helps attract leukocytes and enhances phagocytosis. /3 <0
Dendritic cells present pathogen fragments to T lymphocytes, A
activating the adaptive immune system. In cases of cuts or
scrapes, platelets and clotting factors clot the wound, preventing
pathogen entry and aiding tissue repair.

Conclusion: Inflammation and Tissue Repair
The inflammatory response concludes with tissue repair.

Macrophages clear dead cells to make room for new ones.
Angiogenesis forms new blood vessels, whic&wf/once healing
is-complete. Fibroblasts synthesize collagenfor. wound;healing:

Depending on the damage severity, the tissue either regenerates or

forms a fibrous scar.
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Increased hydrostatic pressure
(venous outflow obstruction,
[e.g., congestive heart failure])

B. TRANSUDATE Mty «wer
(low protein content, few cells)
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Decreased colloid osmotic
pressure (decreased protein
synthesis [e.qg. liver disease];
increased protein loss [e.g.,
kidney disease])

C. Exupate 010 “\%W %

(high protein content, and . ‘{\(_(PH
may contain some white a
and red cells) L
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rapslomatess Inflemmation

Specialized type of inflammation Macrophage
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Touten giant cells ;-
Nuclei

Fat vacuoles

© Foamy rnacrophages

o Fat neeresis

Morphological patterns of granulomatous inflammation

1. Caseating Granulemata
Center — Caseous necrosis
Tubereulesis
2. Nen — necretizing Granulomata

No central necresis

Sareeidosis, Leprosy, Crohn’s disease
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Cat scratch disease, Fungal
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### Understandin Factors Affecting Wound Healing M?d-k)

. . awords N
The Impact of Infection on Wound Healing NesR ( Ve
Infection is a significant hindrance to wound healing. b&u{
Microorganisms growing in the wound lead to inflammation and Nere

prevent healing, turning the wound chronic. Bacterial toxins
damage the tissues, disrupting the healing process. Effective
wound healing requires eliminating infections through localized
wound cleaning, irrigation, culture of exudates, and, in severe

cases, systemic antibiotics. W".

The Role of Local Pressure and Shearlng Forces @@w‘e uu?w
Pressure and shearing forces can adversely affect wound healing.b j
Pressure, even from a tightly applied dressing, can impede the

capillary circulation, thus reducing the blood supply essential for

healing. Shearing forces can disrupt the approximation of wound

edges, impeding healing. Minimizing these forces is crucial for

proper wound recovery.

Necrotic Tissue and its Removal
Necrotic tissue, a result of trauma, hinders healing by providing a
habitat and food source for bacteria, thus {promotingrinfection.
Living cells cannot migrate over necrotic tissue, which impedes
regeneration. Therefore, debridement, the removal of necrotic
tissue, is vital for promoting wound healing. In severe cases like
burns, this might require anesthesia and thorough cleaning to
each healthy tissue. ?
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Foreign materials within a wound can lead to infection and
obstruct cell migration. Removing foreign bodies, such as
ntersor glass, is crucial for healing. The nature of the
wound, especially in high-energy injuries like road
accidents or falls, can complicate healing due to disrupted

blood supply and increased infection risk. 8-6«95 “Bf\?;a\)’ \?‘% %E/w
H W

The Importance of Maintaining Wound Temperature esin
Regulating the temperature of the wound area is critical.
While initial cooling post-injury can help with hemostasis,
maintaining physiological temperatures is crucial for Cb\,l)
enzymatic activity essential for healing. Enzymes function

optimally at around 37 degrees Celsius, and cooling the Wrmu\

wound during treatment can significantly slow down the wfk

healing process. XMP
il

In summary, various local factors, including infection,

pressure, necrotic tissue, foreign bodies, and temperature, V’u‘":)ﬁb

significantly influence wound healing. Understanding and
mitigating these factors can enhance healing outcomes, £#% e 4t

reducing complications and promoting faster recovery. 37
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### Overview of Tlssue InJury and Healing Process

Introduction to Tissue Types and Cellular Functions

The video begins with a review of various tissue types, cellular
structures, and functions, including membrane receptors and transport
mechanisms. This introduction sets the stage for a detailed exploration
of tissue injury and the healing process.

Scenario: Stepping on a Rusty Nail

The narrator presents a scenario where an individual steps on a rusty
nail, leading to pain, bleeding, swelling, and the risk of infection. This
example is used to delve into the cellular-level events that occur in
response to such an injury.

Anatomy of the Injury: Skin, Blood Vessels, and Connective Tissue
The focus shifts to the anatomical details of the injury, highlighting the
layers of the skin, connective tissue, and blood vessels affected by the
nail. The narrator explains how the depth of the wound influences the
severity of damage and bleeding.

Inflammation Response: Redness, Warmth, Swelling, and Pain
Inflammation is identified as the first response to the injury,
characterized by redness (erythema), warmth, swelling, and pain. The
role of mast cells in releasing histamine, which increases vascular
permeability and leads to swelling, is discussed.

Vasodilation and Its Effects

The process of vasodilation, which is the widening of blood vessels, is
explained. Vasodilation results in increased blood flow to the injured
area, contributing to the warmth and redness observed in
inflammation.



Pain and Prostaglandins

Pain, another key aspect of inflammation, is attributed to the
synthesis of prostaglandins, chemicals that signal pain. The narrator
links this to common pain relief medications like Tylenol or Advil,
which inhibit prostaglandin synthesis.

White Blood Cells and Pathogen Defense

The role of macrophages and dendritic cells in the immune response
is outlined. These cells engulf pathogens and release cytokines to
attract more white blood cells, such as neutrophils, to the site of der
the step-by-step nature of tissue injury and healing.

Healing Process: Blood Clotting, Scab Formation, and Pus
Accumulation

The video progresses to the healing phase, including blood clotting,
scab formation, and the potential accumulation of pus, which is
composed of dead cells and pathogens.

Regeneration and Scar Formation

Finally, the process of regeneration is explained, focusing on vascular
reorganization and the role of fibroblasts in producing collagen to
repair the wound. The formation of scar tissue and its eventual
remodeling are discussed as part of the healing process.

#### Conclusion

The video concludes with a summary, emphasizing the importance of
understanding these processes as a synthesis of various biological
concepts. The narrator encourages viewers to consi der the step-by-
step nature of tissue injury and healing.
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"Oh God, grant the people of Palestine steadfastness, victory and empowerment, and
bless their faith and patience. Oh God, protect the people of Palestine and Al-Agsa
Mosque from the plots of the oppressors, and support them with your victory and

strength. Oh God, | entrust you to Jerusalem, the people of Jerusalem, and all of
Palestine. Oh God, be their helper and supporter"
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