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TABLE 2-1 Phases of Repair in Soft Tissue Wounds

Phase Function

I. Inflammation

Vascular response

Cellular infiltrate
Polymorphonuclear leukocytes
Macrophages
Neovascularization

Synthesis of granulation tissue

Cellular proliferation

Macrophages

Fibroblasts

Collagen synthesis

Endothelial cell proliferation

Mature formation of granulation tissue
Increase in mechanical strength

Collagen remodeling
Increase in wound strength
Decrease in vascularity
Macrophages

Fibroblasts

Formation of scar tissue

1. Proliferation

I1l. Maturation
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Ab-Ag complex Surfaces:
/ Collagen and other
: nonimmunological
with complement matarials
in some species
Aggregated vG «—Enzymes:
Thrombin,
trypsin

Antiplatelet — /
antibody

Release of vasoactive amines
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Antigen

IgE

Signals for
activation of
phospholipase A,

IgE Fc receptor

Signals for

degranulation Signals for

cytokine gene
activation

Nucleus

/%

Sy’ / Membrane

‘:é /" phospholipids
= .

Granule contents Secreted  Arachidonic PAF

* Histamine cytokines acid
* Proteases
» Chemotactic factors
(ECF, NCF)
Leukotrienes Prostaglandin
i . Bd.: C&‘IJ Dd D2
Primary mediators Secondary mediators
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TABLE 2-2 Chemical Mediators Derived from the
Mast Cell

Preformed Unstored

Histamine Slow-reacting substance of

Heparin anaphylaxis (SRS-A)

Eosinophil chemotactic factor Platelet-activating factors
of anaphylaxis (ECF-A) (PAFs)

Neutrophil chemotactic factor Lipid chemotactic factor
(NCF) (LCF)

Chymase

N-Acetyl-beta-glucosaminidase

1. Chemotaxis 2. Adherence

2

Vessel

Tissue
Chemotactic——T' Lo
factors ot

3. Phagocytosis 4. Digestion

.
L
- —
Release of ——= .
lysosomal kAT e
enzymesand S« ¢ i

oxygen radicals
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EGF epidermal growth factor.¢

FGF fibroblast growth factor.c

IGFE-SA

IL).V

Chemoattractor(



1
TABLE 2-3 Injurious Constituents of Neutrophils

Skin-first —— ©
line of : Constituent Activity
defense -
Collagenase, elastase, Hydrolysis of basement membranes,
Pathogenic and cathepsin A internal elastic laminae, cartilage and

bacteria
PMN

other connective tissue; generation
of C5 fragments, angiotensin I

Tissue Basic proteins (three) Increased vascular permeability
macrophage . " T
s Basic protein (one) Actlvatlc?n of mast cells, release of
emerging vasoactive amines
1’°mv§':§:l Leukotrienes C4 and  Increased vascular permeability,
D4 contraction of smooth muscle
Kininogenase Hydrolysis of kininogen with release
Odd g Sy LasjlégSlo 9 5ilSeighye by SlaiusS) josiusS ( ¥-0 USs of vasoactive kinin
dwg sy Om 33 Lo PMN A4S 55 dzgi. (des Lyl doy G ASL 9959 9 Comusy Procoagulant activity Generation of fibrin, activation of
RELWRUR FAUR NI XVRUETE PN e platelets
Platelet activation Activation of platelets, increased
factor (PAF) vascular permeability, contraction of
smooth muscles, activation of
neutrophils
Leukotriene B4 Attraction of leukocytes
Lysosomal enzymes Digestion of tissue constituents
Oxygen radicals Damage to cells

Injury
TRAOMEN —— Intirmal
thrombaosis

Platelet

i i~ “ . A

Inflarmation coagulation Antigen-antibod
complex interaction

@ o B 4 Eim o
L 0 X

e

Prateoglycans
Fibroblast

Fibronectin Macrophage

Angicgenic Lymphocyle
factor
Collagan
Leak? Endotoxin
Foreign body
The
Endathelial cell
proliteration
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TABLE 2-4 Different Types of Collagens

Type Tissue Distribution Cells Chemical Characteristics

| Bone, tendon, skin, dentin, Fibroblasts Hybrid composed of two kinds of chains; low content
ligament, fascia, arteries, of hydroxylysine and glycosylated hydroxylysine
and uterus

Il Hyaline cartilage Chondrocytes Relatively high content of hydroxylysine and

glycosylated hydroxylysine
I Skin, arteries, and uterus Fibroblasts High content of hydroxyproline and low hydroxylysine;
Smooth muscle contains interchain disulfide bonds
v Basement membranes Epithelial cells High content of hydroxyproline and glycosylated

A chain, B chain Basement membranes

Uncertain

hydroxylysine; may contain large globular regions

Similar to [alpha (IV)], but may contain larger globular
domains
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TABLE 2-5 Polypeptide Growth Factors Involved in Bone Healing

Stage of Bone Healing Growth Factor

Function(s)

Anchors cells in the ground substance; ingrowth required for

collagen formation

l. Vascular Plasma fibronectin
Endothelial cell-derived Mitogen
growth factor

II. Callus Platelet-derived growth factor

Mitogen—fibroblasts, bone cell formation; activates monocytes;

promotes bone resorption

Epidermal cell growth factor
Fibroblast growth factor
Insulin-like growth factor
Nerve growth factor

lll. Bone formation, Epidermal growth factor

remodeling phase
Fibroblast growth factor
Insulin

Interleukins (monocyte
products)

Mitogen—cartilage, bone; inhibits type | bone collagen synthesis
Mitogen—fibroblasts, chondrocytes

Chondrocyte proliferation; chondrocyte proteoglycan synthesis
Mitogen

Promotes bone resorption

Promotes bone resorption in high doses
Synergistic effect with bone growth factors

IL-1: Fibroblast proliferation, collagenase production, prostaglandin
production

IL-2: T cell growth factor, stimulation of bone resorption by osteoclastic
activation factor (OAF) production
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TABLE 2-6 Impediments to Wound Healing

Local Systemic
Foreign bodies Smoking
Venous insufficiency Diabetes
Pressure, trauma Corticosteroids
Ischemia, hypoxia Malnutrition

Radiation Cytotoxic chemotherapy
Salivary contamination Vitamin deficiency
Scarring Chronic illness
Hematoma

TABLE 2-7 Criteria for Bacterial Infection Based on
Quantitative Wound Culture

Microorganism
General flora

Criterion for Infection
>10° bacteria/cm®
>10® bacteria/cm?
Any

Enterococcus
Group B streptococcus
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TABLE 2-8 Growth Factors—Origins and Actions

Factor Cells of Origin

Action

PDGF (AA, AB, BB) Platelets, macrophages, endothelial

cells, fibroblasts

FGF (acidic, FGFT; Fibroblasts

basic, FGF2)

EGF Multiple

VEGF Epithelial cells, macrophages

TGF-o Macrophages, keratinocytes,
platelets

TGF-B Platelets, macrophages

IGF-1, IGF-2 Plasma, fibroblasts, keratinocytes,

macrophages

Mitogenic for fibroblasts, smooth muscle cells, and endothelial
cells; chemotactic for fibroblasts and macrophages

Mitogenic and chemotactic for endothelial cells and
keratinocytes; angiogenic

Chemotactic for epithelial cells and fibroblasts. Mitogenic for
fibroblasts and epithelial and endothelial cells

Angiogenic

Chemotactic for epithelial cells and fibroblasts; mitogenic for
fibroblasts and epithelial and endothelial cells

Chemotactic and mitogenic for fibroblasts; stimulates collagen,
fibronectin, and proteoglycan synthesis; angiogenic; and wound
contraction

Mitogenic for fibroblasts, keratinocytes, endothelial cells, and
smooth muscle cells

hz g o) "ol

el @ Pz sle o3

clean

Clean Contaminated

Contaminated or dirty
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TABLE 2-9 Growth Factors Found in the Fracture Callus

Growth Factor Source

Matrix Location

Responding Cells

TGF-B Platelets, inflammatory cells
(monocytes, macrophages,
osteoblasts, chondrocytes)

BMPs Chondrocytes, urinary bladder,
epithelium, brain

Fibroblast growth Inflammatory cells, osteoblasts,

factors chondrocytes

Platelet-derived growth  Platelets, monocytes, activated

factors macrophages, endothelial cells

Bone is the most abundant source
of TFG-B in the receptors body

BMPs originally identified in bone,
but distributed throughout body

Bonds bone and cartilage matrix

Interactions unknown

Most cells have TFG-

Unknown

Most cells of mesodermal or
neurcectodermal origin

Most cells of mesodermal origin
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TABLE 3-1 Physiologic Summary of Starvation to
Hypermetabolism

Hypermetabolic
Characteristic Fasting Starvation  Catabolism
Neuroendocrine activation - +
Resting energy expenditure  — ++
Protein catabolism + 4+
Protein anabolism

Total body - -

Hepatic + 4+
Amino acid oxidation + 4+
Ureagenesis + 4+
Gluconeogenesis + 4+
Ketone production -+ +
Malnutrition development + 4+
rate
Simple mathematical total 7 21
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