V.E. INFLAMMATION & REPAIR

E.a. INFLAMMATORY RESPONSE [P VE-1
E.a.A.

1) Neutralize or destroy pathogen/antigen
2) Contain the damage

3) Alert individual to problem

4) Prepare injured area for healing

E.a.B. (T2.1,p38)

1) Ischemic tissue damage

2) Trauma

3) Infection => injured capillaries & other cellular injury => inflammatory mediatiors => vasodilation => <inflammation>

4) Immune response
5) Vascular lesions

E.a. ACUTE INFLAMMATION
E.b.A.

1) Swelling (tumor)

2) Heat (calor) {L heat}

3) Arrested mobility~functio laesa (loss of function)
4) Redness (rubor)

5) Pain (dolor) {L sorrow}

E.b.B. [substances that cause inflammation] (see CPs VE-2 & VE-3 for details)
E.b.B.a.

1) Histamine--released by platelets, basophils (mast cells) by degranulation; causes increased permeability & vasodilation
2) Leukotrienes, prostacyclin, thromboxane & prostaglandins--derived from cell membrane of injured cells & degranulation of
mast cells, microphages (PMNL) & macrophages (monocytes) (Fs 2.14, p 39 & 2.15, p 40)

[> bronchodilation
JE> PAIN
> prostaglandins (PG's) ]L> increased permeability (IP)

(COX;1 & COXy) > vasodilation
cycloxygenase
> vasodilation
\'T'— cyclic prostacyclin 41[
endoperoxides (PGI2) S { platelet aggregation (1)
phospholipase NSAID's TP VE-3
U Fig 7.9, p 175 |—> 7T platelet aggregation (1)
phospholipid ==\—> arachidonic acid* 5 > thromboxane A [
(TxA2) L> vasoconstriction
corticosteroids
lipoxygenase vasoconstriction
\ _5-hydroperoxy ) LTA=>1IP ]
——=\—=> eicosatetraenoic acid =\=> leukotrienes: y LTB => IP & + chemotaxis
(5-HPETE) LTC4,D4,E4=> IP & SRSA® =(2,3)=> 1)
KEY: 1: S V.I: hemostasis NDGA® EET® Singulair
2: P VH-2: leukotrienes —> bronchospasm 1) => bronchospasm

3: S VII.G: respiratory functions
& Nordihydro guaiaretic acid (experimental)
: epoxyeicosatrienoic acid (a natural anti-inflammatory-its degredation may be responsible for sepsis
¢ slow reacting substance of anaphylaxis (P VH-2)
*: P VC-9: acne & fatty acids
TP VE-2

Critical Path VE-1. Path from Phospholipids in the Cell Membrane to Prostaglandins & Leukotrienes (source unknown)

3) Platelet activating factor (PAF)--released from mast cells by degranulation & other cells (membrane)
a. Platelet aggregation
b. + chemotaxis of eosinophils & neutrophils (18, p 347)
c. Bronchospasm (contraction of smooth muscles on bronchioles)

4) Other products from microphages, macrophages, other leukocyte products & destroyed cells
a. Enzymes (kininogenase, phospholipase Ay)
b. Lysosomal enzymes (CF 111A-7): cell swelling; (CP 111A-9): cell rupture
c. K* (CP 1l1A-9)
d. Cytokines (SV.F & SV.G))

360.VE-1



E.b.B.b. (plasma proteins)

1) Kinins (bradykinin)

2) Fixed Complement (CP VG-3: complement cascade)
3) Clotting factors (S V.I: hemostasis)

4) Fibrinolytic factors (S V.l: hemostasis)

Eb.C.
TP VE-5
=> [ bradykinin ) KEY: 1: (F 2.16, p 41); S. V.E.b.B.a. (& CP VE-1)
| j> PAIN 2: S. V.E.b.B.b. plasma-derived mediators
=5
> [ plasma in => stagnation => 1)
| permeability capillaries of flow
& > of capillaries =———= / plasma leakage JV
plasma- > outof =4 > SWELLING
derived =(1,2)5 capillaries l [
mediators > [ interstitial 3> dilution of agent
/ size of slits fluid [
> 2)
> (CP VE-3)
?”> £/ chemicals _T
/ chemicals: into & out of
capillaries (5)=> coagulation of
> dilation of: interstitial-fluid proteins
_L arterioles / flow thru |—> REDNESS
, bradykinin, &(3)=> precapillary => capillaries = [
fixed complement sphincters  ( emia) L HEAT =(6)=> death to pathogen
1 L> ARRESTED
1) =(7)=> clotting of blood in small capillaries

} MOBILITY
2)=>/ interstitial pressure =(8)=>/ lymph flow => pathogen swept =(microphages & T cells)=> death to pathogen J
to lymph nodes

D-2: arteriovenous shunt & precapillary sphincter

IVA-2: | interstitial plasma proteins —> / interstitial osmotic pressure
I11A-9: etiology of coagulation necrosis as a result of hypoxia

VD-4: purpose of fever

. V.I: hemostasis

IVA-3: action of lymph capillaries

TP VE- 4
Critical Path VE-2. Vascular Responses to Cellular Injury, Their Relationship to the Cardinal Signs of Inflammation & Their Importance

> basophils => histamine => CP VE-2 ( feedback)

l: (mast cells)
/ chemicals |/ leukocytes > neutrophils
into =(1)=>/ leukocytes=>1=>2=>3=> tosite (microphages) => 4 =>/ bacteria > ARRESTED MOBILITY
capillaries (leukocytosis) (PMNL) & viruses
> monocytes => 4 =>/ cell fragments Il | lysosomal enzymes => 1)
(macrophages) & viruses
KEY: 1: SV.F.b.B.a.: I L-1,3 & LCSF —> leukocytosis 1) =(2)=> tissue damage => S.V.E.d. (repair)
1 = margination~pavementing (F 2.8, p 33), (11, p 87) TP VE-7
2 = + chemotaxis KEY: 2: CF IlIIA-7: role of released lysosomal enzymes in cellular
3 = diapedesis~emigration~transmigration (F 2.10, p 34) swelling of adjacent cells
4 = phagocytosis (use lysosomal enzymes to destroy bacteria)

TP VE-6
Critical Path VE-3. Leukocytic Responses to Cellular Injury, Their Relationship to a "Cardinal Sign" of Inflammation & Their Importance

E.b.D. [cells, proteins, & other solid materials gradually discharged from inflamed tissue]
E.b.D.a.

1% one to occur [mostly plasma, w/small proteins (no cells)], includes catarrhal inflammation: {inflammation of mucous membrane}
Cl —X—> T mucus; —> T serum)

E.b.D.b. [involves RBCs]

E.b.D.c. [pus: PMNL & other WBCs, proteins, & tissue debris]
(band cells —> neutrophils —> microphages~PMNL)

360.VE-2



HWA by macrophages
J—(successful)=> removal => healing
thick & sticky J-(1)=> / macrophage ][

> meshwork encasing activity (unsuccessful)=> nonremoval => T fibroblasts => scar tissue => ADHESIONS
lots of wound site
fibrinogen > ARRESTED MOBILITY
]-(2)=> hemostasis —‘ KEY: 1: CP VE-3: injury —>/ macrophages at wound site

2: S V.I: role of fibrinogen in hemostasis
Path VE-4. Consequences of Fibrinous Exudate

E.b.D.e. [fibrinopurulent exudate coating mucous surfaces]

E.c. CHRONIC INFLAMMATION [lasts weeks, to yrs]

irritants w _Jf>/ monocytes 5 | scar tissu

1 spreading ability =(1)=F>/ plasma cells §=??=> // fibroblasts => in place of
(e.g. asbestos) s / neutrophils J parenchyma_\-> / flow (e.g. glomerulonephritis & Crohn's disease)

vs cells size or irritant too large & stroma

minor, inanimate r / function
e [

Path VE-5. The Pathophysiology of Chronic Inflammation KEY: 1: CPF VE-1&2: tissue damage —>/ permeability

E.d. TISSUE HEALING & REPAIR

E.d.A. [return to normal histological appearance & function] (Table 4.1, p 63)
E.d.Aa. [continue to + throughout life]: easily regenerated ( ~ stem cells in F 111IC-2)
E.d.A.b. [once differentiated, will not + unless damage occurs]: usually easily regenerated

(= partially differentiated cells in F 1IC-2)

E.d.A.c. [once differentiated, centrosome is lost, .. no new cell division]: not regenerated
(= fully differentiated cells in F 11IC-2)

E.d.B.
E.d.B.a. (F 4.9, p 69)
EDEMA

protein-rich exudate; combination of > | risk of
serous, sanguinous, purulent & fibrinous: j BLEEDING

J-> =(1)=> granulation tissue _ [/ capillaries & small BVs [
blood clot (3-6 days after injury) 1/ fibroblasts =>/ collagen) _l_ j>/ capillaries & small BVs

T:
1(2)=> clot retraction =(3)=>/ healing by first intention —l[ wound

> | fibroblasts =>/ collagen => contraction => 1)
Key: 1: P VE-8: blood supply
2: P VI-8. mechanism of clot retraction 1) => REDUCED SCAR
3: F VE-1: healing by first & second intention

Path VE-6. General Process of Connective Tissue Repair

E.d.B.b.

serous & mucous membranes —> fibrous exudate —(P VE-4)—> adhesion of membranes (12, p 107)

E.d.C.
E.d.C.a. T age —>/ time to heal
E.d.C.b. : T infection —> / time to heal
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E.d.C.c.

onions or garlic
1) T cysteine (in fibroblasts) => / cystine =>/ mucopolysaccharides =>/ ground substance
(disulfide bonds) ][

|-> / connective 5
_,—> 1 collagen => / collagen fibers tissue? 1
2) T vitamin C =??_\[
scurvy mucous )
J'—> / epithelium |/ serous j membranes
3) T Zn=> 1 cofactor =??=> T re-epithelization [ cutaneous
>/ endothelium => / capillary development®
[ .. nutrition important for
> [ epidermis stroma repair
Path VE-7. Some Aspects of Nutrition & Healing KEY; ®connective tissue & capillaries make stroma

E.d.C.d.

arterial disease =
>/ blood supply =>/ time to heal
venous pathology I

angiogenesis factor part of granulation tissue

vascular epithelial growth factor (vegF) 4&>/ vascularization =>/ time to heal (37, p Cl & C3)
" important to keep wound well-oxygenated & clean

ﬁlatelet—derived growth factor === 54, p 37

in the case of chronic or persistent inflammation, these may be needed to stop inflammation
Path VE-8. Some Aspects of Blood Supply & Healing

E.d.C.e.

>/ time to heal

: T adrenal corticosteroids —(CF VA-2; CP VE-1)—>/ inflammation response {
>/ symptoms

Figure VE-1. Role of Adrenal Corticosteroids in Healing normally very minimal-usually limited to 1% 2 days after wound

E.d.C.f. : T separation of edges —>/ time to heal

healing by First Intention or Second Intention

2nd intention
tissue loss

1stintention
no tissue loss

Figure VE-2. Healing by First or Second Intention (4, p 175)

1) First Intention [little tissue loss] —>/ scar tissue —>/ time to heal
2) Second Intention [much tissue loss] —> (T granulation tissue —(P VE-6 & -8)—>/ scar tissue —>/ time to heal

E.d.C.g. : e.g. sutures —>/ time to heal, .. remove as soon as possible
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