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    	1 Functional Medicine University's Functional Diagnostic Medicine Training Program Module 5 * FMDT 541C. The Biology and Physiology of Inflammation By Wayne L. Sodano, , , & Ron Grisanti, , , Limits of Liability & Disclaimer of Warranty We have designed this book to provide information in regard to the subject matter covered. It is made available with the understanding that the authors are not liable for the misconceptions or misuse of information provided. The purpose of this book is to educate. It is not meant to be a comprehensive source for the topic covered, and is not intended as a substitute for medical diagnosis or treatment, or intended as a substitute for medical counseling. Information contained in this book should not be construed as a claim or representation that any treatment, process or interpretation mentioned constitutes a cure, palliative, or ameliorative.
2 The information covered is intended to supplement the practitioner's knowledge of their patient. It should be considered as adjunctive and support to other diagnostic medical procedures. This material contains elements protected under International and Federal Copyright laws and treaties. Any unauthorized reprint or use of this material is prohibited. Functional Medicine University; Functional Diagnostic Medicine Training Program/Insider's Guide Module 5: FDMT 541C: The Biology and Physiology of Inflammation Copyright 2010 Functional Medicine University, All Rights Reserved Functional Medicine University's Functional Diagnostic Medicine Training Program Module 5: FDMT 541C The Biology and Physiology of Inflammation By Wayne L.
3 Sodano, , , & Ron Grisanti, , , Contents The Biology and Physiology of Inflammation 2. Review of Innate and Acquired Immunity 4. Interactions of Cellular and Humoral Immunity as Defense against Invaders 5. An Overview of Inflammatory Disease 6. Triggers of the Immune Response and Inflammation 6. Some of the Pro-Inflammatory Molecules Regulated By NF-kB and Their Physiological Effects 8. Overview of Environmental Stimuli into Biochemical Inflammation 10. Acute Phase Response and Acute Phase Proteins 11. Overview of the Acute Phase Response 12. In Summary 13. References 14. 1. Functional Medicine University's Functional Diagnostic Medicine Training Program Module 5: FDMT 541C The Biology and Physiology of Inflammation By Wayne L.
4 Sodano, , , & Ron Grisanti, , , The Biology and Physiology of Inflammation As you learned in the Immune System module, there is an intimate relationship between the mechanism of Inflammation and the immune system response. Inflammation is the body's normal physiological response to injury. The cause of tissue injury is attributed to trauma, autoimmune, microbial, heat and toxins (chemicals). When tissue injury occurs, numerous substances are released by the injured tissues, which cause changes to the surrounding uninjured tissues. Some of the tissue products that cause the inflammatory reaction include: histamine (which increases permeability, causes contraction of smooth muscle, and constriction of the bronchioles), serotonin, lipid mediators (prostaglandins, leukotrienes, and lipoxins and platelet-activator factor), bradykinin, products of the complement system, products of the blood clotting system, and substances released by the sensitized lymphocytes (lymphokines).
5 These substances are the messengers of the Inflammation process, and have been viewed as areas of therapeutic intervention. Collectively they are called autocoids. Autocoids are substances released from the cells in response to various stimuli to elicit normal physiological responses locally. An imbalance in the synthesis and release of the autocoids contributes significantly to pathological conditions such as Inflammation , allergy, hypersensitivity and ischemia-reperfusion4. General Classifications of Autocoids 1. Biogenic amines histamine, serotonin(5-HT). 2. Biogenic peptides kinins (bradykinin, kallidin), angiotensin 3. Small peptides cytokines ( interleukins, chemokines, lymphokines, interferon, tumor necrosis factor).
6 Cytokines are small soluble proteins with low molecular weight. Their function is to act as chemical messengers for regulation of innate and acquired immunity and stimulate hematopoiesis. They are produced in just about all cells involved with immunity, but in particular the T-helper cells. 4. Membrane derived leukotrienes, prostaglandins, thromboxane A2, platelet-activating factor, prostacyclin, lipoxins and hepoxylins 5. Endothelial derived nitric oxide Note: The effects of histamine are mediated through H1 and H2 receptors. H1 receptor activation causes vasodilation, dermal pain, itching, smooth muscle contraction (uterine, bronchial and intestinal), and increased mucous production. H2 receptor activation causes increased gastric acid production, increased mucous production and activation of suppressor T-cells.
7 Platelet activating factor (PAF) is a phospholipid that has messenger functions. It is synthesized by platelets, endothelial cells, basophils, mast cells, neutrophils, monocytes and macrophages from mast cells and platelets. PAF is a mediator of platelet aggregation, Inflammation and anaphylaxis. Note: Inhibition of ACE (angiotensin converting enzyme) with ACE inhibitors will cause a decrease in degradation of bradykinin. One of the adverse side-effect of ACE inhibitors is the development of a dry cough, which can be cause by increased bradykinin levels due to decreased degradation. 2. Functional Medicine University's Functional Diagnostic Medicine Training Program Module 5: FDMT 541C The Biology and Physiology of Inflammation By Wayne L.
8 Sodano, , , & Ron Grisanti, , , Inflammation is characterized by the following events: 1. Vasodilatation of the local blood vessels 2. Increased capillary permeability (which causes an increase in interstitial fluid). 3. Clotting of the interstitial fluid (caused by fibrinogen). 4. Migration of monocytes and granulocytes 5. Swelling of the tissues As you can read from the preceding description the inflammatory process is connected to the vasculature. You may recall the cardinal features of Inflammation : tumor, calor, rubor and dolor. The Four Lines of Defense Tissue macrophages are the first line of defense, followed by neutrophil invasion, the second line of defense, and subsequent neutrophilia. A third line of defense occurs with a secondary macrophage invasion into the injured area.
9 The fourth line of defense is the increased production of granulocytes and monocytes by the bone marrow. Activated macrophages produce and release numerous growth factors in the inflamed tissue. The dominant factors (cytokines) released by the macrophages include the following: 1. TNF (tumor necrosis factor). 2. IL-1 (interleukin-1). 3. GM-CSF (granulocyte-monocyte colony-stimulating factor). 4. G-CSF (granulocyte colony-stimulating factor). 5. M-CSF (monocytes colony-stimulating factor). These factors cause an increase in production of granulocytes and monocytes by the bone marrow. These factors also provide a powerful feedback mechanism to help remove the cause of the Inflammation . 3. Functional Medicine University's Functional Diagnostic Medicine Training Program Module 5: FDMT 541C The Biology and Physiology of Inflammation By Wayne L.
10 Sodano, , , & Ron Grisanti, , , LifeART Collection Images Copyright 1989-2001 by Lippincott Williams & Wilkins, Baltimore, MD and Sequoia Education Systems, Inc. Review of Innate and Acquired Immunity You should recall, from the immune system module, the distinction between innate immunity and acquired immunity. Innate immunity consists of the following: 1. Phagocytosis by the tissue macrophage system 2. Stomach acid and digestive enzymes 3. Resistance of the skin 4. Presence of certain substances in the blood (lysozymes, polypeptides, complement, and natural killer lymphocytes). Acquired (adaptive) immunity forms antibodies and activated lymphocytes that attack and destroy specific organisms and toxins. 4. Functional Medicine University's Functional Diagnostic Medicine Training Program Module 5: FDMT 541C The Biology and Physiology of Inflammation By Wayne L.
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			Functional Medicine University‟s Functional Diagnostic Medicine Training Program Module 5: FDMT 545A: Cardiovascular Disease: A Comprehensive Approach to Evaluation and Management
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			MARCoNS An Overview - Functional Medicine University
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			MARCoNS – An Overview MARCoNS (Multiple Antibiotic Resistant Coagulase Negative Staphylococci) is an antibiotic resistant staph that resides deep in the nasal passage of 80% of people with low MSH (Melanocyte-Stimulating
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			Low FODMAP Food Chart IBSDiets.org Low FODMAP High FODMAP Vegetables and Legumes Bamboo shoots Bean sprouts Broccoli Cabbage, common and red Carrots Celery (less than 5cm stalk) Chick peas (1/4 cup max) Corn (1/2 cob max) Courgete Cucumber Eggplant Green beans Green pepper Kale Letuce e.g. Buter, iceberg, rocket Parsnip Potato Pumpkin Red peppers
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			Blood Chemistry & CBC Analysis

			www.functionalmedicineuniversity.com
			patient‟s history and physical exam to form a working diagnosis. It may also be used in decision making for advanced diagnostic testing. Note: It is extremely important that you are registered with CLIA (Clinical Laboratory Improvement Amendments) before you begin to perform in-office testing. A 1998 Amendment expanded earlier regulations to
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			Blood Chemistry & CBC Analysis

			www.functionalmedicineuniversity.com
			methods used for analysis were electrophoresis, atomic spectroscopy, hormonal studies, and standard hematological studies. This information was integrated with information form physical exams, symptom analysis, urinalysis, hair mineral analysis, stool …

			   Analysis

		

	


    



	
    	Related documents

    	
	
				
					

		
			Fieldbus Wiring Guide - MTL Inst

			www.mtl-inst.com
			milliAmps (mAmps). The controller gathers the data from a number of devices, makes the necessary calculations and sends commands by varying the current to the actuator. For example, 4 mAmps may mean that the valve is totally closed and 20 mAmps may mean the valve is fully open. Figure 1.1: Conventional DCS
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			170 mAmps, 100 Volts N−Channel SOT−23 BSS123LT1G, BVSS123LT1G Features • BVSS Prefix for Automotive and Other Applications Requiring Unique Site and Control Change Requirements; AEC−Q101 Qualified and PPAP Capable • These Devices are Pb−Free and are RoHS Compliant MAXIMUM RATINGS Rating Symbol Value Unit Drain−Source Voltage VDSS …
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			200 mAmps, 60 Volts N−Channel TO−92 Features • AEC Qualified • PPAP Capable • This is a Pb−Free Device* MAXIMUM RATINGS Rating Symbol Value Unit Drain Source Voltage VDSS 60 Vdc Drain−Gate Voltage (RGS = 1.0 M ) VDGR 60 Vdc Gate−Source Voltage − Continuous − Non−repetitive (tp ≤ 50 s) VGS VGSM ±20 ±40 Vdc Vpk Drain ...
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			14. Transistor Characteristics Lab
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			= 11 mAmps since Mathematica yields 12-0.7 1000 0.0113 Suppose you have the following different transistor circuit ElectronicsLab14.nb 3. Current does NOT flow is the above circuit. The base-emitter junction is biased in the forward direction
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			Arus (mAmps) Kesan Kepada Manusia 3 milliamps Kejutan lembut (Mild shock) 7 milliamps Kejutan elektrik yang sakit (Painful electronic shock) 20 milliamps Kesukaran bernafas 70 milliamps Risiko kematian 700 milliamps Tisu badan melecur 3000 milliamps Jantung terhenti Sumber : National Safety Council Lecur
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			AN885, Brushless DC (BLDC) Motor Fundamentals
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			5 to 15 mAmps. While designing the con-troller, please refer to the respective motor technical specification for exact voltage and current ratings of the Hall sensors used. The Hall sensor output is normally an open-collector type. A pull-up resistor may be required on the controller side.
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			VSR - pottersignal.com

			www.pottersignal.com
			10 mAmps min. at 24VDC Conduit Entrances: Two knockouts provided for 1/2" conduit. Individual switch compartments suitable for dissimilar voltages. Environmental Specifications: • NEMA 4/IP54 Rated Enclosure suitable for indoor or outdoor use with factory installed gasket and die-cast housing when used with appropriate conduit fitting.
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			Features
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			10 mamps minimum at 24 VDC environmental Limitations-40º F to 140ºF (-40ºC to 60ºC) NeMa 4X (Ip 65) and NeMa 6p (Ip 67) enclosure (Use suitably rated conduit and connector) Indoor or Outdoor Use (See OSYSU-eX Bulletin 5400705 for Hazardous locations) Conduit entrances Two Knockouts for 1/2” conduit provided
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