	 
	USMLE Step 1 Web Prep — Inflammation
137660 >>> 0:00:00 

SLIDE 1 of 20 
Acute Inflammation 
General 
· Immediate response to injury 
· Short duration 
· Cardinal signs 
· Rubor 
· Calor 
· Tumor 
· Dolor 
· Functio laesa 
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ACUTE INFLAMMATION CON’T
Important components 
· Hemodynamic changes 
· Neutrophils 
· Chemical mediators 
Hemodynamic changes 
· Transient vasoconstriction 
· Massive vasodilation- histamine 
· Increased vascular permeability 
· Chemical mediators 
· Vasoactive amines, histamine + serotonin 
· Bradykinin 
· Leukotrienes

· Stasis 
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ACUTE INFLAMMATION CON’T
NEUTROPHILS
Primary granules 
· Myeloperoxidase 
Secondary granules 
· Phospholipase A2 
MACROPHAGES
Function 
· Phagocytosis 
· Destruction 
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ACUTE INFLAMMATION CON’T
Neutrophil margination + adhesion 
  Margination 
  Adherence 
  Stimulated by cytokines [image: image3.png]


integrins 
  Bind to integrins [image: image4.png]


adherence to cell 
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ACUTE INFLAMMATION CON’T
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ACUTE INFLAMMATION CON’T
Modulation of adhesion molecules 
· Histamine [image: image6.png]


Weibel- Palade bodies [image: image7.png]


P-selectin 
· IL-1 + TNF 
· Increased binding affinity- conformational change of LFA-1 
Defects in adhesion 
· Diabetes mellitus 
· Steroids 
· Alcohol abuse 
· Leukocyte adhesion deficiency 
· LFA-1 + MAC-1 
· Kids- recurrent bacterial infections 
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ACUTE INFLAMMATION CON’T
Emigration 
· Pseudopods 
Chemotaxis 
· Factors 
· Bacterial products- N-formyl-methionine 
· LTB4 
· C5a 
· IL-8 
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ACUTE INFLAMMATION CON’T
Phagocytosis + degranulation 
· Opsonins 
· Fc of IgG 
· C3b 
· Collectins 
· Engulfment 
· Internalized within phagosome 
· Phagosome + lysosome [image: image8.png]


intracellular killing 
· Defects in phagocytosis 
· Chediak-Higashi 
· Autosomal recessive 
· Neutropenia 
· Giant granules 
· Defect in chemotaxis + degranulation 
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ACUTE INFLAMMATION CON’T
Intracellular killing 
· Oxygen-dependent killing 
· Respiratory burst 
· Myeloperoxidase- HOCL 
· Oxygen-independent killing 
· Lysozyme 
· Lactoferrin 
· BPI 
· Defensins 
· Deficiency of oxygen-dependent killing 
· Chronic granulomatous disease 
· X-linked/ Autosomal recessive 
· Def. Of NADPH oxidase, lack of superoxide + hydrogen peroxide 
· Bacterial infections- catalase + (S.Aureus) 
· Myeloperoxidase deficiency 
· Autosomal recessive 
· Candida 
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CHEMICAL MEDIATORS OF INFLAMMATION
Vasoactive amines 
· Histamine 
· Produced by basophils, plasma cells + mast cells 
· Function- Vasodilatation + vascular permeability 
· Triggers 
· IgE mediated 
· Anaphylatoxins- C3a + C5a 
· IL-1 
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CHEMICAL MEDIATORS OF INFLAMMATION CON’T
The kinin system 
  Activated by Factor XII [image: image9.png]


prekallikrein [image: image10.png]


kallikrein 
  Kallikrein cleaves HMWK [image: image11.png]


bradykinin 
  Bradykinin 
· Pain 
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CHEMICAL MEDIATORS OF INFLAMMATION CON’T
Arachadonic acid products 
· Cyclooxygenase pathway 
· Thromboxane A2 
· Produced by platelets 
· Platelet aggregation + vasoconstriction 
· Prostacyclin 
· Produced by vascular endothelium 
· Vasodilation + inhibits platelet aggregation 
· Prostaglandin E2 
· Pain 
· Keeps ductus arteriosis open 


137720 >>> 0:17:36 

SLIDE 13 of 20 
CHEMICAL MEDIATORS OF INFLAMMATION CON’T
The complement cascade 
· Important products 
· C5b-C9 [image: image12.png]


MAC 
· C3a, C5a [image: image13.png]


anaphylotoxins stimulate release of histamine 
· C5a [image: image14.png]


leukocyte chemotactic factor 
· C3b [image: image15.png]


opsonin 
Cytokines 
· IL-1 + TNF 
· Fever 
· Enhances adhesion molecules 
· Stimulates + activates fibroblasts + endothelial cells 
· IL-8- neutrophil chemoattractant produced by macrophages 
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FOUR OUTCOMES OF ACUTE INFLAMMATION
1. Complete resolution with regeneration 
2. Complete resolution with scarring 
3. Abscess formation 
4. Transition to chronic inflammation 
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CHRONIC INFLAMMATION
Causes 
  Following acute inflammation 
  Persistent infections 
  Infections with certain organisms 
· Viruses 
· Mycobacteria 
· Fungi 
· Parasites 
  Foreign material 
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CHRONIC INFLAMMATION CON'T
Important cells 
  Macrophages 
· Derived from blood monocytes 
· Tissue-based macrophages 
· Lung- pulmonary alveolar macrophages 
· Liver- Kupffer cells 
· Brain- microglia 
· Bone- osteoclasts 
· Recruited from circulating blood 
  Lymphocytes 
· B cell 
· T cells 
· Plasma cells 
· Chemokine- leukotaxin 
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IMPORTANT CELLS IN CHRONIC INFLAMMATION CON’T
  Eosinophils- image 
· Parasitic infections 
· Allergic reactions 
· Chemokine: eotaxin 
· Major basic protein toxic to parasites 
  Basophils 
· Lung, skin + vascular structures 
· IgE mediated reactions- hypersensitivity type 1 
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CHRONIC GRANULOMATOUS INFLAMMATION
Composition of a granuloma 
· Epitheliod cells 
· Multinucleated giant cells 
· Lymphocytes 
Granulomatous diseases 
· TB- caseating 
· Cat-scratch 
· Syphilis 
· Leprosy 
· Fungi 
· Parasites 
· Foreign bodies- image 
· Beryllium 
· Sarcoidosis 
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TISSUE RESPONSES TO INFECTIOUS AGENTS
5 HISTOLOGIC PATTERNS
1. Exudative inflammation-image 
· Acute inflammation with neutrophils 
· Bacterial infections 
2. Necrotizing inflammation 
· Virulent organisms produce severe tissue damage 
· Necrotizing pharyngitis + fasciitis 
3. Granulomatous inflammation 
· TB- caseous necrosis 
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5 HISTOLOGIC PATTERNS CON’T
4. Interstitial inflammation 
· Mononuclear cells 
· Coxsackie viral myocarditis 
5. Cytopathic inflammation 
· Inclusions 
· CMV- intranuclear- “Owl’s eye”-image 
· Rabies- cytoplasmic – Negri body 
· Syncytia formation 
· RSV 
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