Pathology C601
Inflammation and Repair

Assignment page
Reading:
Robbins: Chapter 2 and 3
Wheater: Part 1:, pps 10-34

Clinical Lab Source:
- C-reactive Protein
- Erythrocyte Sedimentation Rate (sedimentation rate)
- WBC differential
- HIV testing
- Antistreptolysin antibodies (ASO)

Laboratory assignment: C601/C602 Histopathology manual, Inflammation and Repair
chapter, pages 1-11. Know especially the following slides: 1, 7, 9, 43, 59, 65, 66,
76,77

Be sure you understand these terms:
- inflammatory reaction
- exudate vs transudate
- chronic and acute inflammatory responses, how they differ
- hypersensitivity reaction
- humoral vs cellular components of inflammatory response
- granuloma vs granulation tissue
- labile, stable and permanent cell populations
- wound healing by primary and secondary intention
- scar tissue vs keloid
- elements retarding wound healing
- edema, anasarca and ascites

Online exercise: How to interpret a CBC. You will have until September 15 to log onto
Quizsite and take the CBC quiz for credit.



Inflammation and Repair

Cell Growth and Differentiation:

Regulation and Adaptation

I. Complex reaction to injury of vascularized tissue. Events revolve around changing the

permeability of the blood vessel. Process is intertwined with repair. There is no time to form

a committee!

A. The fundamental aspect of repair

- get your warriors to the site of the battle

- support them while they're out there

B. May become the problem if not checked

- arthritis

- anaphylaxis

C. Basic elements: make it go like hell where the damage is, but not affect other areas

of the organism (that's you)

- increased blood flow locally

- increased permeability locally

- emigration of WBC's to area of damage



D. Grand old terms

- tumor
- rubor
- calor

- dolor

- functio laesa

E. Terms you must know !!!!

- EXUDATE

- cell count?

- protein

- specific gravity

- TRANSUDATE

- cell count?

- protein

- specific gravity

- EDEMA vs EFFUSION



Mast cell Fibroblast Macrophage

CONNECTIVE
TISSUE
CELLS

VESSELS

Endothelium Basement membrane:
CONNECTIVE Collagan type [V J_JJJ\J
TISSUE Lamini
MATRIX Fibronectin J‘\N\N
Proteoglycans
Others Elastic fibers Collagen fibers Proteoglycans
‘igure 3-1 ||

ntravascular cells and connective tissue matrix and cells involved in the inflammatory response.

II. Vascular changes

A. Vasodilatation (actually, there is transient and evidently inconsequential initial

constriction, forget about it.)

- increases blood flow

B. slowed transit time - increased permeability

1. Venuoles and to a lesser extent capillaries, not arterioles

- endothelial cell contraction - physiological

- endothelial damage - pathological - vessels themselves are hurt

2. Stasis

3. outpouring of proteins and fluid
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- edema

- "tumor" -swelling

NORMAL B Occasional resident

——=, lymphogcyts or
Extracellular SR macrophage
ratrix p =

Venule

INFLAMED Edoma expands extracellular matri
) Deposition of fibrir

Neutrophil / 2
@ emigration — and other plasmse

Artericle h - Venule
dilation Expansion of capillary bed dilatian

Increased blood fow

@

C. Leukocyte margination and emigration.

1. Adhesion

- selectins

- immunoglobulins

- integrins

A. NORMAL No net flow

Met flow out

Artericla Capillaries Venule

B. ACUTE INFLAMMATION

Net flow out

Met flow out

t

Met flow out

Arterigle Capillaries Venule

‘t Hydrostatic pressure

ﬂ; Colloid osmatic pressura

Endothelial cells are cloaking devices.



2. leukocyte diapedesis - venuoles

3. chemotaxis
- "bacterial products"
- C'5 and C'3 products
- cytokines

- others from activated killing pathways in leukocytes

Rolling — Activation — Adhesion — Transmigration

I Selectins I
MR Int unoglobulins

(LFA C1l /ICAM 1)
(VIA-4 / VCAM-1)

ACTIVATION




58 m Chapter3 ACUIE AND CHRONIC INFLAMMATION
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Three mechanisms of mediating leukocyte endothelial adhesion. A, Redis-
tribution of P-selectin. B, Cytokine activation of endothelium. C. In-
creased binding avidity of integrins (see text).

L-selectin E-selectin ICAM-1 'P—selectm
ligand

Figure 3-9 = TRANSMIGRATION

Molecules mediating various steps of neutrophil extravasation in endothe- PECAM-1
lial-neutrophil interaction. Top, Enrdothelial activation: Inflammatory me-
diators have upregulated the expression of E- and P-selectins on the
endothelial cell. Rolling—E- and P-selectins bind sialyl-Lewis X on spe-
cific ligands, such as PSGL-1 and ESL-1, while L-selectin on the leuko-
cytes binds carbohydrate moieties on ligand expressed on the endothelial
cell. Firm adhesion—The leukocytes become activated by chemokines
and increase the avidity of their 52 integrins for [CAM-1 expressed by
endothelial cells. Bortom, Transmigration—leukocytes pass between adja-
cent endothelial cells, using PECAM-1 and other molecules, The colored
balls represent sugar moieties and the various receprors are consistently
color coded.




4. Phagocytosis

- recognition - ingestion

- killing

- myeloperoxidase system

- cationic rich protein

- peroxides and superoxide ion

- halide system
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5. Release of leukocyte products

- increases response intensity

- lysozyme

- oxygen derived materials

- can cause tissue damage on its own - "friendly fire" whatever the hell

that can be.
6. Problems of response - practically everything you can think of
- absence of adhesive proteins
- can't phagocytize
- can't kill the bug
- Chronic Granulomatous Disease - auto and X-linked types
III. Chemical mediators
- vasoactive amines
- proteases
- arachidonic acid, prostaglandins and things I can't spell
- platelet substances
- cytokines
- nitric oxide

- leukocyte constituents

A. Orchestrate and contain the response



CELLULAR MERIATORS SOURCE

Preformed mediaiors Histamine Mast cells, basophils, platelats

in secratory granules Sengtonin Plataletz
Lysosomal enzymes Meutrophils, macrophagses
Prostaglanding All leukncyles, platelets, EC
Laukotrignes All leukocytas
Platelet-activating factors Al leukocyles, EC

Mewl

wly synihasized Aclivated oxygan spacies Al leukocytes

Mitrie oxide Macrophages
Gytokines Lymphacytas, macraphages, EC

Faatar Xl (Hagaman Kinin systam {bradykinin)
factor) activation Coagulation / fibrinolysis system

Cas
Complement Cea } anaphylatoxins
activation Cay
Cepg (membrane allack complax)

(malor source)

B. Vasoactive amines
1. Histamine - know a little about this one
- mast cells and basophils - IGE
- dilates arterioles and increases vascular permeability
- causes constriction of larger arteries
- all manner of things cause its release

2. Serotonin - IGE

- platelet

- increased permeability

C. Proteases

1. Bradykinin

- vasodilator and increased permeability

10



- Hagaman

- negatively charged surfaces

- prekallikrein etc...

2. Complement system products

- C'3 and C'S products

D. Arachidonic acid derivatives

1. autocrines - locally active, short lived hormones

2. vasodilation, pain, fever

3. know general properties

Cell Membrane Phospholipids

Phospholipases < -X-- Stercids inhibit

Oth
HETES HPETES <— il Arachidonic acid
lipoxygenases
Agpirin,
S-Lipoxygenase Cyclooxygenase | <€ -X-- indomethacin
inhibit
5-HETE ——————— 5-HPETE Prostaglandin G (PGGz)
(chemotaxis)
Leukotriene By g | aykotriene A4 (LTAS)
{ehemotaxis) y
Prostaglandin Hg (PGHz)
Leukotriene C4 (LTC4)
Vasoconsthction
Bronchospasm .
Increased Leukotriene Da (LTD.) Prostacyelin Thromboxane A
permeability PGz THA
Leukotriene E, (LTE,) (Causes vasedilation, (Causes vasoconstriction,
inhibits platelet promotes platelet
aggragation) aggragation)
L
|
PGD; PGE; PGFa,
L |
Vasodilafion

Potentiate edema
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E. Platelet activating factor

1. phospholipid

2. more than just platelet activation

3. enhances production of mediators

F. cytokines - these will come up in greater detail when we do repair

- autocrines

- paracrines

- stimulates the endothelial cells in preparation for repair and production of new

vessels

El BTy
| AL, L8, 1L, POGF

FIBAOBLAST EFFECTS
i Prodderaian
1 ol symihesin
1 Colngnnany
i Projeass
| 1 PGE wytithisis

LELKOCYTE DFFECTS
§Cxytoking secron (IL-1, L4} |
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G. Nitric oxide

- smooth muscle relaxer

- platelet aggregation

- macrophage NO is important as a bug killer

Vascular smeoth muscle relaxation
and vasodilation

Ca?* influx and
eNOS activation

(onos)

Endothelial
stimulation

Activation
stimulus

Cytotoxicity
Endothelium

Bradykinin

Leukotriene B,

Oxygen metabolites
Leukocytes,

Macrophages, other

IL-1 and TNF

hemokines
Nitric oxide
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IV. OK so there’s an acute inflammatory response, what happens now?

A. This is just the begining and the healing process is starting at almost the same time.

Edsma  Nautrophils Monacytes/Macrophages

ACTIVITY———

B. Outcomes of just acute inflammation (remember the exudates?)

1. Complete resolution, restoration of function

2. Connective tissue replacement, in other words scar formation

- binds the broken members back together

3. Abscess

- appearance

- circumstances; which type of bug? Etc..

4. Progression to chronic inflammation

V. Chronic inflammation

14



A. Prolonged inflammation (weeks or months) in which active inflammation, tissue

destruction, and healing all proceed simultaneously. “Low grade” and “smoldering”

B. Inflammatory cell type?

- differs from acute Can build the army on site! Big advantage.
- lymphocyte e e |
- plasma cell cmmrr@fﬂ_ﬁ_ﬁ_:‘"‘: L
- macrophage (e 8 @ @o
- more fibrosis and angiogenesis than acute m,?m.m 2.?.. mmobitzation

C. Circumstances

1. Persistent infection or exposure to toxin

2. Specific types of organisms (for some bugs, this is the only thing that works)

- Granuloma; simply wall it off, but always keep a watch on it!

- this bugger often gets confused with an abscess, be sure you

know the difference! (Hint: good test question here.)

- caseous and non-caseous

3. Autoimmune diseases (self perpetuating immune injury)

D. Mononuclear response (Why do we call it mononuclear? Can multinucleated cells be a

part of this response?)
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1. Macrophages; these guys are the big enchiledas for chronic inflammation

Activated T cell
- fixed (no, not like you have your dog fixed) @
\"* *'/ Gytokine (IFN-Y)
NONIMMUNE e
_cireulating = @ =
Co
}
Activated macrophage
;oo
- recruitment
TISSUE INJURY FIBROSIS
* Toxic oxygen metabolites
- local proliferation

* Growth factors
* Proteases (PDGF, FGF, TGFB)
« Neutrophil chemotactic « Fibrogenic cytokines
factors « Angiogenesis
+ Coagulation factors factors (FGF)
* AA metabolites «"Remodeling"
« Nitric oxide collagenases

- they stay at the site and produce lots of active substances

- inflammatory and tissue injury substances

- repair agents such as growth and angiogenesis factors

VI. Overview - cell growth - regulation - adaptation

A. Integral part of repair and restoration of function, as well as adaptation to meet new
demands on the system.

1. Regeneration - replacement - epithelium and RBC

- preservation of underlying “framework” important for others

2. Replacement by connective tissue (scar), known as fibroplasia

3. Combination of the 1 and 2 in some percentage.

B. Differentiation, it’s a balancing act that goes on all the time SSBP
- 08 So> ZEE
1. Environment ° Oerenisien
Stable baseline cel population
Call W::l; (apoptcs:s)
2. Stimulus %
- growth
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- death

3. Adaptation or alteration
- hyperplasia
- hypertrophy
- atrophy

- metaplasia

VIIL. Cell growth and categories

A. A great deal has recently been learned about cell growth and regulation. We need to
know the basics.

1. Growth cycle: G; - S - G, - Mitosis - permanent vs quiescent or stable

2. Promoters and so-called competence factors
- EGF
- PDGF
- TGF-alpha
- VEGF
- FGF

3. Transduction and second messengers
- transmission of signal into the appropriate cell and initiation of growth or
differentiation.
- G-proteins
- ras family proteins
4. Gene expression resulting in cell division

- c- myc
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- c-jun

5. Cyclins

- complex with cdc kinases to phosphorylate the proteins involved in

mitosis.

AUTOCRINE SIGNALING
0 Cytokine

Growth tactor ()

Seven transmembrane
G-pratein-coupled receptors

Receptors with

intringic tyrosine Receptors E: lular
kinase activity without intrinsic . 5\;‘,::\“ e
tyrosine kinase
activity
Y Receptor

................

Target sites on same cell

PARACRINE SIGNALING
JAKs
.
-2

G-proteins

‘ PI3 kinase pathway | | MAP-kinase pathway | | 1P pathway | ‘ GAMP pathway | | JAK/STAT pathway ‘
PKBiAKt Ras/Ra IRorcl=zee CAMP STATs
MAP-Kinase Ca?* release Secretory oell Adjacent target cell
phesphorylation
cascade Multiple effects  Multiple effects ENDOGRINE SIGNALING

Transcription factor activation

Elsevier 2005 6
Hormone secretion into

blood by endocrine gland

Distant target cells
© Elsevier 2005

B. Inhibitory factors
1. “Contact inhibition”

2. Decrease levels of growth promoters
3. Decreased levels of inflammatory mediators
C. Categories of cells and tissues
1. Labile or continuously dividing
- gut epithelium

-RBC

2. Stable or “quiescent” cells

- hepatocyes
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- renal tubular epithelium
- preservation of stroma very important - framework - scaffold

- basement membrane

3. Permanent or nondividing cells
- neurons
- cardiac muscle
- skeletal muscle (?) Special situation

- adult stem cells

C. Contribution of extracellular goop - probably much more than we realize now.
1. General composition - you know collagen, laminin and so on
2. Specialized proteins

- fibronectin - I think this is pretty important

- have some understanding of the various domains

I-HTEHS'I'IH;L MATHIX

Tipi B codlagen :E-E:'mllgrll-
Lin=wtify » Froticgiycan i 1 k-
hyalsronan coliapen Snphe felops Peoooghfcan
D Elsevier 2005
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Growth factor

Laminin
fibers

Laminin
fibers

Coll en%%@% ‘
0, e jCOHagen
Fibronectin Fibronectin
Growth factor Growth factors

Growth factor

receptor receptors

CYTOPLASMIC
SIGNAL

TRANSDUCTION

PATHWAYS

CYTOPLASMIC
SIGNAL
TRANSDUCTION
PATHWAYS

PROLIFERATION, DIFFERENTIATION,
PROTEIN SYNTHESIS, ATTACHMENT,
MIGRATICON, SHAPE CHANGE

© Elsevier 2005
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TABLE 3-1 Growth Factors and Cytokines Involved in Regeneration and Wound Healing

Cytokine Symbol Source Functions

Epidermal growth EGF Platelets, macrophages, saliva, Mitogenic for keratinocytes and fibroblasts: stimulates
factor urine, milk, plasma keratinocyte migration and granulation tissue formation

Transforming growth TGF-& Macrophages, T lymphocytes, Similar to EGF; stimulates replication of hepatocytes and
factor alpha keratinocytes, and many tissues certain epithelial cells

Hepatocyte growth HGF Mesenchymal cells Enhances proliferation of epithelial and endothelial cells, and of
factor/scatter factor hepatocytes; increases cell motility

Vascular endothelial VEGF Mesenchymal cells Increases vascular permeability; mitogenic for endothelial cells
cell growth factor (see Table 3-3)

(isoforms A, B, C, D}

Platelet-derived growth ~ PDGF Platelets, macrophages, Chemotactic for PMNs, marcrophages, fibroblasts, and smooth
factor {isoforms A, endothelial cells, muscle cells; activates PMNs, macrophages, and fibroblasts;
B, C, D} keratinocytes, smooth muscle mitogenic for fibroblasts, endothelial cells, and smooth

cells muscle cells; stimulates production of MMPs, fibronectin,
and HA; stimulates angiogenesis and wound contraction;
remodeling; inhibits platelet aggregation; regulates integrin
expression

Fibroblast growth FGF Macrophages, mast cells, T Chemotactic for fibroblasts; mitogenic for fibroblasts and
factor-1 (acidic}, lymphocytes, endothelial cells, keratinocytes; stimulates keratinocyte migration,

-2 (basic} and family fibroblasts, and many tissues angiogenesis, fam wound contraction and matrix deposition

Transforming growth TGF-B Platelets, T lymphocytes, Chemotactic for PMNs, macrophages, lymphacytes,
factor beta (isoforms macrophages, endothelial cells, fibroblasts, and smooth muscle cells; stimulates TIMP
1, 2, 3); other keratinocytes, smooth muscle synthesis, keratinocyte migration, angiogenesis, and
members of the cells, fibroblasts fibroplasia; inhibits production of MMPs and keratinocyte
family are BMP and proliferation; regulates integrin expression and other
activin cytokines; induces TGF-B production

Keratinocyte growth KGF Fibroblasts Stimulates keratinocyte migration, proliferation, and
factor (also called differentiation
FGF-7)

Insulin-like growth IGF-1 Macrophages, fibroblasts and Stimulates synthesis of sulfated proteoglycans, collagen,
factor-1 other cells keratinocyte migration, and fibroblast proliferation; endocrine

effects similar to growth hormone

Tumor necrosis factor TNF Macrophages, mast cells, T Activates macrophages; regulates other cytokines; multiple

lymphocytes functions

Interleukins IL-1, etec. Macrophages, mast cells, Many functions. Some examples: chemotactic for PMNs (IL-1)

keratinocytes, lymphocytes, and fibroblasts (IL-4), stimulation of MMP-1 synthesis (IL-1),
and many tissues angiogenesis (IL-8), TIMP synthesis (IL-6); regulation of other
cytokines

Interferons IFN-o,, etc.  Lymphocytes and fibroblasts Activates macrophages; inhibits fibroblast proliferation and

synthesis of MMPs; regulates other cytokines

BMP, bone marphogenetic proteins; PMNs, polymorphonuclear leukocytes; MMPs, matrix metalloproteinases; HA, hyaluronic acid; TIMP, tissue

inhibitor of matrix metalloproteinase.

Modified from Schwartz Sl: Principles of Surgery, McGraw Hill, New York, 1999,
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VIII. Adaptations and modifications

A. General stuff
- response to something
- physiological
- pathological
- up and down-regulation
- induction of new proteins

- major modifications to altered environment

B. Hyperplasia - increase in numbers of cells, therefore stimulation of cell division

1. Physiological

- hormonal mediated - pregnancy and breast growth

- compensatory - restoration of cells after injury or disease
- stable, labile and permanent cell populations

- liver after hepatitis

PARTIAL HEPATECTOMY

PARTIAL l
HEPATECTONY
l' Matrix degradation
ks
00 e s
e .| GROWTH FACTORS
% r=rargy La JE‘ AND CYTOKINES ADJL
8 L ® HGF N
; — s E Eg';u Proliferation gl
g ) e s L. | TNF-o Tt
- on WA ] IL-6
5 Others
Bt e 1
GROWTH INHIBITORS — la

T | VT T T L]
0 4 8 12 16 20 34 28 12 W 40 &4
Hoes

2. Pathological
- excessive or unbalanced

- exogenous estrogens
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IX. Repair

A. What’s the best you can hope for?

Continuously cycling

e eplde.s) labile cells
T synmems
- labile (
- stable —
itosis =
) permenant e {e.qg., cardiac m, e]
(e.gﬂ::::l:ﬂ;es) -{ —C o ' i
. A (& ”—"‘K

kasl ]T (e.g., neuron) \‘»

Nendividing permanent cells

B. Complete restoration of function and no evidence that anything ever happened

C. Signaling Mechanisms:

Raceptors with -
Intrinsic tyrosine Receplor:
kinase activity without intrifse

3 - tyrosine Im‘as-

Inactive kinase @ 00" « :
(produced constitutively) ' . inase o
Synthesized
beginning at G, / \ J L
e |
e \\ PI3 kinasa palrmay MP kinase pathway P35 paahmy cAMP pathway JAKSTAT pathway.
clin 4 .
/ S Akt RAS activation ngﬂem CAMP STATs
_, Oreine eg) 1
——— Izlzmive MAP-kinase: Ca?+ relaase /
inase phasphonation J'

& ' /
@ iacive ]
kmase Controls a - Inhibit
I‘D Gy M
transition Cyclin-Dependent
Kinase Inhibitors
57

W"-“" Degraded p21, p27, p
9 e B pi6.p1s, p18, pit
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1. Stimulation of cell growth for tissue replacement:

Underlying framework must be there!

f A
Integrin-bilnding motif

RGD COOH

U —mle aiislas—Tea—

| | | —s§s§ e g

oers ers
Heparan- Fibrin-  Collagen- Heparan- Fibrin- _—
binding  binding binding binding  binding ), g} Ve
domains domains domains domains domains Sellagen " - - f’/ y
| | | ‘ I S8 & ﬁg, - /' Collagen

NH2-=C=D-C)-L\ J)~L—|i-/—f -
i RGD COOH Fibronectin

|
Growth factor
¥ Integrin Imegrin

Integrin-binding motif

Growth facto
receptars

=i

Growth factor
recsptor

A FIBRONECTIN

Focal adhesicn comelexes

Actin cytcskeleton

CYTOSKELETON-MEDIATED
SICGNALS

g PROLIFERATION, O IATION,
FROTEIN SYNTHESIS, ATTACHMENT,

MIGRATION, SHAPE CHANGE

Type IV collagen
binding sites

Heparan sulfate
protecglycan binding site

B LAMININ

D. Repair by connective tissue, simply bind the broken members back together

- GRANULATION TISSUE; OK this is not granuloma, be sure you know the

difference!!

- fibroblasts
- angioblasts
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- “guiding proteins”

9@0 Angioblasts

Hematepoiesis L Induction

Vasculogenesis

p VEGF = VEGF-R2 (proliferation)
| VYEGF - VEGF-R1 (tube formation)

Mature vessels

Angl— Tie2
1. Proteclysis of EGM 4. Lumen formation, maturation, and
inhibition of growth
2. Migration and chemotaxis
Anglogenesis 5. Increased permeability through

VEGF—> VEGF-R1/2 3. Proliferation gaps and transcylosis
Ang2—= Tie2 (inhibitary signal)

Maturation and

Remodeling
Ang2 —= Tie2 (inhibitary signal)
PDGF -+ PDGF-R
TGFB - TGFE-R
Wound o
contraction o
F
-
#
§ ;J
Granulation o
tissue S
.1 Collagen
il accumulation
- # ;
Inflammation o Remaodeling
g
*
Fl
F
#
-
1 1 L] I Ll
01 0.3 1 10 30 100
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HEALING BY FIRST INTENTION

Neutrophils

24 hours Clot

Mitoses

Granulation tissug

Macrophage
Fibroblast
New capillary

3to 7 days

Weeks

Fibrous union

HEALING BY SECOND INTENTION

E. Granulomatous inflammation; OK, this is not granulation tissue, although there will

be some element of fibrosis and angiogenesis.

- specialized response to an agent that cannot be eliminated or removed from the

body.
- cellular constituents

- giant cells

- EPITHELOID APPEARING MACROPHAGES

- lymphocytes

25




- fibroblasts

- circumstances
- foreign matter
- silica, coal dust, wooden splinter
- berylium
- certain bugs
- tuberculosis
- fungi

- parasites

- Who knows?

- Sarcoidosis (non-caseating granuloma)

X. Commonly observed morphological patterns

A. Serous (know what is meant by the term “effusion”)

B. Fibrinous

26



C. Suppurative or Purulent (pus, what the heck is this?)

D. Ulcer (how is this thing ever going to heal?)

XI. OK, so you have a zit the size of marsh mellow on the end of your nose. What are the
systemic effects?

A. How do you feel?

- local
INFECTIONS, TOXINS,
IMMUNE COMPLEXES, NEOPLASIA
IL-1ﬁ'NF —_— IL*-B =
Hypothtlamus /

- system wide Prosiagianding (E)
Vasomatar centar
Sympathelic nerves
Skin vasoconstriction

}Heat dissipation

EEES
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B. Serum proteins

Note the
"stacked"

- “sedimentation rate”

> organization )
- acute phase reaction proteins
Normal Serum Protein Reactive Serum Protein
¢ Electrophoresis & ¢, Electrophoresis &
N
alb al a2 P Y alb al a2 P Y
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- CRP Total hip arthroplasty (primary; n=109)

200
ceer ESR poey

150} ==

Units

100F

u 2
AD 5 10 15 20 25 30 35 40
Days pastop

C. Inflammatory cell changes, blood and bone marrow?

- cell type

MULTIPOTENT STEM CELLS COMMITTED STEM CELLS MATURE CELL

- maturity

THYMUS

- number

D. Iron levels (what do you think happens if the inflammatory process goes on

29



chronically?)

XII. Wound healing
- terms
- process

- outcome

- “too much”

A. Primary union or healing by first intention

B. Second intention

Note: The two above rely on the same participants, it’s just that the problems are of a

different scale. No, you don’t have to memorize the types of collagen.

C. What can go wrong?

- re-injury

- foreign material in wound

- infection

- poor nutrition

30



- genetic factors

- bleeding and protein abnormalities

- diabetes

- vascular supply

D. “Too much” response

- keloid

- who gets these?

- desmoid (aggressive bugger!)

- “proud flesh”

- “pyogenic granuloma”

- wrong on both counts, but that’s what it’s called!
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INJURY

¥

WASGULAR AND GELLULAR RESPONSE

ACUTE INFLAMMATORY EXUDATION

Stimulug promplly Stimulug met promptly
dastrowed dastroyed
Mo or minimal Necrosls of cells
necrosis of cells { 1
Tizeug of stable Tissug of
[ ]’ or labile cells: permanent cells
Exudaie Exudate J l
resolvad organized Framework Framewark
L l intact dastrayed
B8 Bt o ol e Scarring gﬂ%ﬂ?ﬁﬁnﬁmrml s Scarring Scarring
Example: Exampla: Example:
Exampla: Fibrinopurulent pericarditis., Example: Bacterial Myocardial

absoass imfarction

Mild heat injury

peritonitis

Lobar preumania
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