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Improved inflammatory response - By the end of the 19th century Ehrlich used the term supplement to refer to serum activity, which could complement the ability of specific antibodies to lyser bacteria. But it is Jules Borde who discovers (1895) this component, characterized by antibodies by its thermosalinity. In 1907, Ferrata began to characterize some of its components using
dialysis techniques. For purely chronological reasons, the components received denominations based on the numbers after the letter C when they were discovered. For this reason, the order of his action is usually not related to his nomenclature. In the classic route (including the membrane attack system) components (according to their order of action): C1q, C1r, C1s, C4, C2, C3,
C5, C6, C7, C8 and C9. Many of them are proenzymes (zimogens) that require their proteolytic rupture to become active enzymes. Active forms differ from inactive forms of the upper horizontal plan over the component involved. Ex: C1r, C4b2b. Inactive forms are called by placing i in front of the corresponding component. For example, the inactive form of C4b is iC4b. When the
component is proteolytically divided into two parts, the larger fragment is denoted by placing after the original name of component b; a smaller fragment is marked after the name of the original element. Example: A C3 breakdown generates a large fragment called C3b and a small fragment, C3a. For our shame (and again for historical reasons), there is one exception: a large
fragment derived from C2 is called C2a, and a small fragment, C2b. In an alternative way components are often referred to as factors, and in many cases their item is based on the top letter: factor B, factor B, H factor, P factor. forming an ensimatic cascade that allows for an enhanced humor response. The activation and fixation of the supplement to microorganisms is a very
important mechanism of the system effector relieving the removal of the antigen and generating an inflammatory response. Most components of the supplement are synthesized in the liver (except C1q, D and P). C1q is synthesized by epithelial cells and the Adipocyte D factor. There are several receptors characteristic of different activated components of the supplement, and
they are located in different populations of white blood cells. The effects of activation and fixation of the supplement include: lys microorganisms or opsonation of target cells, with the subsequent improvement of phagocytosis and the destruction of diffuse products of the activated supplement cause an increase in hemotaxis on phagocytes and the function of anaphylotoxins in the
fight against the inflammatory response of a specific humoral response to the elimination of immunocomppiles Until recently there was no talk of two routes of activation supplement (classic and alternative) , but the third way called lectin way, called lectin way was recently discovered. The classic route connects to the adaptive immune system through its interaction with
immunocompiles. The alternative route connects to the natural or non-specific immune system, interacting directly with the surface of the microorganism. The route of lecithic is a kind of version of the classic route, but begins without the need for antibodies, and therefore refers to the natural system of immunity. These three routes separate the last stages, consisting of assembly,
on the surface of the microorganism, the so-called membrane attack complex. The components of the early stages of classical and alternative routes are different, but their comparison shows their structural and functional similarity. There are also similarities between C1 proteins from the classic route and newly discovered proteins from the lectin route. It appears that the
molecules involved in each route had to evolve by duplicating genes and further diversification. In addition to activation, the central point is the formation of a C3-envelope capable of catalytically converting the C3 component to C3b and C3a. On the classic route (and lectina) C3-convertase is an active complex C4b2a; In an alternative route, C3-envelope is an active C3bB
complex. Both produce large amounts of C3b that connect the surface of the microorganism, which in turn is a focus for continuing production and inserting more C3b molecules (a cascade of amplification). On the other hand, when the C3-envelope molecule is attached to each of the above C3-envelopes, it becomes an appropriate C5-envelope capable of catalysing the first step
of the cascade, which will lead to the assembly of the membrane attack complex. We will then discuss activation on all three routes separately, and then move on to the description of the total part of the assembly attack on the membrane. The activation of the classic route begins with the binding of the C1 complex with antibodies attached to antigens (immunocomulejos). C1 is a
complex that consists of 5 proteins and is stabilized by Ca2 ion. It consists of one C1q molecule, two C1rs and two C1s. C1q: it can be considered to consist of three copies of a fundamental unit. Each unit is shaped like a Y, and in turn consists of two groups of three chains, each forming a triple spiral. The end of the carboxi terminal has a ball configuration and is a connecting
area to the fc part of the immunoglobulin. The full C1q component is shaped like a bouquet, with 18 polypeptide chains (result 3 units based on 2 branches with 3 chains each), and with 6 two units of C1r and two C1s available resting on the hands of C1q. Catalytic domains C1r are located to the center. One of the fundamental aspects of C1q is its ability to join Immunoglobulin
Fc, as long as they are already part of the immunocomplejos. Let's take a closer look at this: you can join two or more IgGs through your respective Cg 2 domains; in this simultaneous union, the fact that different IgG molecules are part of the same immunocomple (they are attached to the same antigen molecule) is collaborating. can be attached to two or more areas of cm 3
different units of the same IgM pent America molecule. This alliance includes previous igM conformal changes: the free IgM pentam'rica is flat, but when joining the antigen takes the main configuration (Fab arms form angles with Fc parts), and this is when the C1q can join the various monomers of the same IgM pentamer. Combining multiple globous domains of the same C1
complex appears to cause a conformal change that involves the activation of the C1r molecule by autocatalysis; In turn, this activated C1r activates another C1r molecule. Two active C1r molecules perform hydrolysis of two C1s, so they are activated: two active C1s have a serin-step activity. 2) Production of the C-3 convertase of the classic route The next step is the catalytic
breakdown of the C4 serin-protease C1s in the active complex C1q r2 s2, releasing a small C4a fragment (which remains in dissolution) and a C4b fragment. This C4b is an unstable mediator that is immediately attacked by nucleophilically: most molecules are hydrolyzed by water to give an inactive form of iC4b, while some molecules form covalent bonds with amino acid or
hydrocsil groups of surface molecules of the microorganism. Thus, the invader remains with some C4b molecules attached to its membrane. The covalently attached to the microbial surface of the C4b will now serve as a connecting place for the C2 component. C4b C2 complexes are formed in the membrane of the pathogen, next to the The C1 complex has been fixed. The C2
C4b2 complex, in turn, is another substrate of nearby C1s, the action of which generates a small C2b fragment that remains in the solution and a large C2a (remember that we face an exception in the rule of the nomenclature). The complex has already been activated, the C4b2a, which is the C-3 convertase of this classic route, remains in the membrane. 3) The effect of the
transformative C-3 from the classic route C3-envelope C3b2a catalytically transforms (on hydrolysis) many molecules from C3 to C3a (diffuse) and C3b, which are fixed on the membrane of the microorganism. Let's take a little closer look at what the C3 gap is like: the pristine C3 has an internal thioether connection (acquired after processing protein modification) between cysteine
and glutamine close together. This relationship as such is very stable (it is about 600 hours of semi-detached). C3-envelope catalyzes the proteolitic rue C3 near the amine-terminal end of chain A, generating C3a and unstable component C3b. In C3b, thioester communication becomes very unstable (half life 60 microseconds): the sulfur remains with a negative net load (-S-),
while carbon remains as a carbonyl group (-S).). Thus, this connection becomes very susceptible to nucleophilic attack. The nearby nucleophilic group, which refers to protein or sugar on the surface of the microorganism, now reacts with the electrophilic carbonyl group C3b, which produces a covalent bond (by -CO-O-) between C3b and the microbial surface. This membrane-
joined C3b acts to turn as a focus core so that I continued to activate the add-on (so we face a positive feedback loop: see below). This is how a large amount of C3b is attached to the surface of micro-erganism. 16.2.2 Activation by alternative route Alternative Route is activated directly on the surface of many microorganisms. It works a few days before the classic route comes
into effect (the classic has to wait until antibodies are produced). 1) Activation of the idle or pacemaker In serum, in a normal situation (in the absence of infection) continuously occurs limited activation, which produces only a small amount of C3b: The internal thioestral compound C3 spontaneously hydrolyzed in the water, giving an activated form called C3i. This is known as idling
ling activation (tick-over activation). C3i currently acts as a binder for Factor B, generating the C3iB complex, which runs the D factor that breaks the connected B for the B generation and the C3iBb complex, which acts as a C-3 converter into a fluid phase. So divide C3 into C3a and C3b. However, if by chance a molecule C3BH enters the neveal surface (e.g., bacteria), it joins the
to it and starts the cycle of strengthening the alternative route (see the next section). One question immediately attacks the astute student: why does C3b itself not initiate this loop in the host's own membranes? The answer is that, as we will see, there are regulatory proteins that prevent this. It's another way to tell the difference between yourself and the other. 2) Positive
feedback loop (amplification) As we just said, when some C3b molecule meets the surface of the microorganism, it covalently attaches to it, starting a amplification chain that will lead to many C3b anchor molecules. C3b, recently attached to a microbial membrane, Serves for the spontaneous adherence of Factor B. The resulting C3bB complex, in turn, is a substrate D, which is
another serin-protease that breaks the connected B, generating an active C3bBb complex. which is a C-3 envelope attached to the membrane of the alternative route. This stable C-3 envelope destroys numerous C3 molecules, whose large C3b fragments tend to bind close to the same membrane envelope. This feedback loop is also activated by the C4b2a (C-3 envelope of the
classic route). 3) Regulation of the amplification cycle Let's raise the question we asked ourselves above: why has the positive loop we have just studied arise only in the membranes of microorganisms, not in host cells? The answer lies in the negative system of regulating the supplement that occurs in the membranes of its own: As C3b' is produced in the serum, the H factor joins
it, and the two are jointly fixed on human cell membranes. Then acts the I factor, which breaks the C3, displacing the H factor, which returns intact to the serum, ready to exert its effect again. Immediately, the I factor acts again on a single C3b attached to the membrane itself, inactivating it. The corresponding iC3b again suffers from the action of factor I, which currently affects it in
a small fragment that passes to the solution (C3c), and even more membranes joined, but completely inactive, called C3dg. 16.2.3 Activation along the route of the lectin route lectins, recently recognized as the third way to initiate the supplement, consists mainly of another way of activating the C2 and C4 of the classic route. The route begins with the action of the protein-binding
manaus (MBP). It is a structurally similar component to C1q: hexagons with 18 identical polypeptide chains are rolled three by three. MBP hexagons can be connected to two C1r units and two C1s, It appears to be accompanied by its own serin protease (called MASP), which shows nearly 40% homology with C1r or C1s. MBP preferably connects the ends of mana, focos and
glucosamine polysaccharides or membrane glucoproteins of a wide spectrum of bacteria. Like the C1 complex, when MBP is fitted with these carbohydrates, it undergoes conformal changes, which in turn activates its serin protease (MASP). Once activated, masp acts sequentially on the C4 and C2 to produce a C3-envelope of the classic route. 16.3 After C3-CONVERTAS: THE
LYTIC WAY AND THE COMPLEX OF ATTACK TO THE MEMBRANE The final stage of activation and fixation of the supplement consists, in fact, in the formation of the C-5 envelope, which, enzymatically disrupting C5, triggers the assembly on the surface of the membrane attack complex (MAC) microorganism. The C5 converter of the classic route (and the route of the lectins)
is formed by a covalent connection from the C3b unit to the C4b2a complex, for the generation of C4b2a3b. On the alternative route C5-envelope is formed by a covalent connection from the new C3b to C3b, which was part of the C3-convertase: C3bBb3b. These two convertases act the same: they catalyze the breakdown of units C5 in C5a (which is free) and C5b, which
connects the microbial membrane. Starting with C5b, all routes in add-ons converge (phases are the same). Once C5b is attached to the microorganism, a number of components of the supplement are added neatly and consistently non-enzimatic way: C5b is joined by the C6 molecule, then one of the C7; Currently, the resulting complex (C5b67) is undergoing a hydrophobic
transition that causes the C7 to sink into the membrane. After this transition, you can join the C8, and finally 14 units of the C9 component. These C9 monomers come together to give a remarkable structure (poly-9) in the form of a hollow channel that runs through the membrane from side to side, with about 10 nm of internal diameter. The C5b678poli-9 kit is the so-called
membrane attacking complex (MAC), the main effect of which is to produce a noticeable osmotic imbalance in the microorganism, which leads to its lyse (in gram-negative bacteria it is inserted into the outer membrane, favoring the entry of lysozym, and in the gramo-putter membrane inserted into the cytoplase membrane, destroying the electrochemical membrane). Obviously,
most of this effect is in the poly-9 channel, but before this final assembly component, the C5b,6,7,8 complex has some lithium capabilities. Under an electron microscope, it is possible to visualize the spectacular state in which the cell is attacked by the supplement: its surface is dotted with thousands of MAC complexes through which water and electrolytes fall en masse, causing
in many cases the final lithium-surge The plug-in is a non-specific system that can basically attack the host itself. It is therefore not surprising that evolution has invented several control strategies designed to prevent damage and negative effects on humans. There are several types of regulatory strategies: several components of the activated supplement are very laboratoryed in
the solution and are inactivated by rapid degradation, moving several nanometers from the point of interaction with the target cell (this happens with non-cately C3-envelope). The existence of a C1 inhibitor called C1Inh that connects and inactivates C1r and C1s of the C1 complex. But the big point of control is to avoid the formation of C3-convertase on the master's surface, under
the influence of the so-called protein control supplement (CCPs), which have in common one or more copies of the motif called short consensus sequence (SCR): Supplement control proteins on the classic route in the alternative route DAF CR1 prevent the binding of C4b with C2 inhibiting C3b binding with the factor B CR1 MCP (plus factor I) C4b degradation are cofactors for the
degradation of C3b to avoid the so-called jet lick by inserting CAM into its own membranes (also known as the innocent spectator lick): plasma protein S (or test tube) joins c5b67 when it dissipates, induces in this free hydrophilic transition complex; therefore, this complex will no longer be able to communicate with nearby membranes, avoiding the licking of innocent spectators
(own cells, which the poor are not guilty of). The CD59 surface molecule connects the C8 of the C5b678 complex, which would be accidentally fixed on its own membranes, and prevents the assembly of poly-C9 and MAC pores. Cell receptors for the components of the supplement are responsible for the decalation of many biological properties of this supplement. They are
present in the membranes of blood cells: red blood cells and white blood cells. CR1: Its ligando is mainly a component of C3b, and to a lesser extent iC3b, as well as C4b. Its main functions: Act as an opson receptor in phagocytes through which they better recognize and absorb C3b-coated microorganisms. Through it, red blood cells and platelets capture the opsonal
immunocomplejos and bring them to the phagocytes of the junk man of the rethichl-endothelial system. In B cells and follicular dendritic cells, this allows immunocompils to stay longer in the nodes and spleen, improving the interaction between the antigen and the immune system. As we saw in the table in section 16.4, CR1 can act as a factor that protects cells from attack
supplement. CR2 (-CD21): Connects several degradation products derived from C3b (such as iC3b and C3dg). It may also be linked to the Epstein-Barr virus. It exists in B lymphocytes, where by joining it products C3b, causes immuno-compyl to improve the activation and immune memory of these cells. As we have seen (theme 6), it is part of the B-cell corrector complex. The
crossed BCR intersection with a correctceptor through the antigen-C3dg complex activates 100 times B lymphocytes in relation to simple activation only through BCR. It has a pathophysiological role, being the cell receptor of the Epstein-Barr virus (EBV), which can thus penetrate the lymphocytes B, follicular dendritic cells and some epithelial cells (e.g. the cervix). CR3 is a
member of the Integrin family with type B 2 strings. Okaimlit phagocytosis particles, opsonized iC3b. It also works as a lectin, binding to the superficial carbohydrates of various microorganisms (yeast, staphylococcus epidermis, histoplasm capsule, etc.). 16.5.2 Receptors C5a A are characterized by a small diffuse peptide C5a, present in all cells of the myeloid line
(monocytes/macrophasses, neutrophil PMN, eosinophils, basophils and mast cells). It is a protein in rhodopsine supermity, characterized by its 7 segments that pass through the membrane, and is similar to other receptors that chemokines overcome hemotaxic signals (such as receptors formilated bacterial peptides) and with the IL-8 receptor (see topic 14). When C5a attaches to
this receptor located in the membrane of mast cells, degranulation and release of pharmacologically active mediators, such as histamine, are induced in them, which we will see play an important role in the inflamed response. When C5a attaches to the phagocyte surface receptor, it allows the phagocyte to gobble up Ag-IgM supplements. 16.6 BIOLOGICAL EFFECTS OF
COMPLEMENT ACTIVATION Supplement is a key mediator in humorous responses, allowing them to strengthen, and is an important effector of the system in the effective elimination of microorganisms. Its main physiological effects: death from the lick of many microorganisms of small peptides C3a and C5a function anaphylotoxins, causing inflammatory reactions of
opsonization of antigens or immunocompils, making it easier to break down phagocytes removing immunocomputerization neutralization of certain viruses. Almost all wrapped viruses undergo a membrane attack of the complex (MAC) assembly, which leads to the lyse of nucleocapsyd film and disaggregation (e.g. herpesvirus, mixovirus, paramyxovirus, retrovirus). Against gram-
negative bacteria MAC is usually quite effective, but there are notable exceptions: smooth phenotypes of E. coli and salmonella, due to long and hydrophilic lateral chains lipopolisacharid (LPS), prevent the assembly of mac. Similarly, some strains of gonococo have its external membrane proteins, which do not covalently attach to the MAC, preventing its assembly in the lipid
biykapa. The effectiveness of the supplement as bacteriolizin (due to MAC) is manifested in genetic diseases that prevent the production of membrane attack complex: patients are very sensitive to meningococcal infections (Neisseria meningitidis). This also indicates that, given that this bacterium is intracellular, a key phase in which a healthy person can fight it through his lick
through a supplement when the pathogen is still in the blood or plasma. Gram-positive bacteria are usually MAC resistant because their thick peptidoglucan wall prevents lithium complex from reaching the cytoplasmic membrane. Even some microorganisms produce proteins that mimic the inhibitory proteins of the supplement cascade, so they avoid their effects (another example
of a particular evolutionary arms race between higher organisms and microorganisms). Experimental systems can assess the ability of supplementation to smooth mammalian cells: one MAC complex is sufficient to smooth out red blood cells. In contrast, many SNMs are needed to smooth out nucleified cells. This is because they quickly endote this complex before it can have its
effect. This is unfortunately true for tumor cells, which is why additional antitumor therapy and monoclonal antibodies is not possible. Despite its spectacularness, MAC is not usually decisive in most infections, but the main thing is the opportunism and inflammatory effect of other components of the activated supplement. Covalent binding of C3b and C4b to bacteria and immune
complexes involves the creation of many ligatures recognizable by the corresponding CR1 receptors on the surface of phagocytes: this is a huge help to the intracellular destructive ability of these cells. In addition to stimulating phagocytosis, component supplement opsonization can also stimulate extocytosis pellets, releasing proteolytic enzymes and producing oxygen-free
radicals. The C5a component encourages phagocytes to further multiply the number of its CR1 receptors, increasing opsonization and phagocytosis. In the case of pneumococcal pneumonia, the capsule prevents phagocytes from interacting with C3b to be stored in the bacterial membrane The important physiological role of C3b as opsonin indicates contrast when observed in
some genetic diseases in which the patient cannot produce components of the classic route, C3 or its receptors : These patients are very susceptible to piogen infections of bacteria. Combining C3b with it flares up into smaller complexes that are removed from circulation by red blood cells: immunocomblechs reach the spleen and liver on the back of these red blood cells; in these
organs, immune complexes are separated from red blood cells and move to specialized fixed macrophages that will cover and digest them. This prevents the deposition of immunocompils in the tissues. Some soluble immuno-comppils (such as those that form with bacterial toxins) contain several IgGs, so they cannot be directly recognized by FcgR receptors on the surface of
phagocytes. These immunocompanies cause their own elimination by directly activating the supplement: C3b and C4b are connected, which are recognized by CR1 on the surface of red blood cells that transmit them to the liver and spleen where they are caught by macrophases. It is when, for some reason, this system does not work properly, Ag-Ac complexes accumulate in the
tissues, leading to type II hypersensitivity diseases. People with systemic lupus erythematosus with deficiencies in C1 components, C2 and C4 form immunocomellehes that small C3b attaches to, so they cannot be eliminated by causing hypersensitive reactions of types II and III. Small dissensory peptides C3a and C5a released during the activation of the supplement perform an
important function of anaphylotoxins: they recruit inflammatory cells to the place of infection (place of inflammation) and activate their effective functions. Acute inflammation has already been described accordingly (in its visible manifestations) by the Romans (I century), which characterized it with so-called four cardinal signs: flushing (redness), swelling (swelling), heat and pain.
These traits reflect some of the physiological mechanisms in the game: vasodilation causes erythema (hence red); increased permeability of capillaries includes an influx of protein-rich fluid (which explains the swelling) and abundant phagocytic white blood cells (which, damaging neighboring cells, can cause plying). Heat and pain are manifestations of two physiological systems
designed to help break down the pathogen and restore the person. It should be clarified that inflammation is caused not only by infections, but in general when tissue damage. What characterizes inflammation associated with infections is the mass involvement of elements of the immune system, and cytokines regulation. In addition, inflammation against infection begins in the
absence of activation of the supplement; that it brings great impetus to the beneficial effects of inflammation. Acute inflammatory response includes two types of reaction, one localized and one systemic. In localized response there are three types of enzimatic cascades: coagulation cascades, quinine (cinins) and fibrinolise Of course, the student will study in the field of animal
physiology). If the infection is responded to, we will also see other phenomena that we will study right away. Systemic responses are often referred to as an acute phase reaction. It inductes fever, increases the synthesis of ACTH and glucocorticoids, increases white blood cells, and the liver produces so-called acute phase proteins. Acute inflammation reaction limits damage to
the site of infection or wound, preventing it from spreading to other parts of the body. 2) Local reaction before supplement: molecular and cellular events When a microorganism enters the tissue, the first defensive cell that detects it is usually a macrophag tissue. By devouring and processing the pathogen, the macrophag releases several cytokines: TNF-a, IL-1 and IL-6, which are
responsible, as we shall see, for many localized and systemic reactions. Let's look at their actions at the local level: all three act on fibroblasts and nearby endothelial cells, causing two phenomena: the onset of coagulation (by deposition of the fibrin matrix) and increased permeability of capillaries. They induce the appearance of a large number of intercellular adhesive molecules
in nearby endothelial cells: ELAM (which will allow the extravasation of neutrophil), ICAM (which will do the same with lymphocytes) and VCAM (which promotes the extravasation of monocytes, which, when ingested into the tissue, are distinguished by macrophages). TNF and IL-1 cause the secretion of CHEMokine IL-8 macrophagues and endothelial cells. This IL-8 is a
powerful hemotic factor that increases the influence of neutrophils. On the other hand, IFN-g (produced by TH lymphocytes) and TNF macrophages activate more phagocytes (macrophages and neutrophils) that improve their phagocytotic qualities and release lytic enzymes. Activated macrophagues produce additional elements that can act locally. At the same time, the increase in
the permeability of capillaries allows to enter the tissues of antibodies and components of the supplement: right now the supplement is activated, one of the consequences of which is the release of small peptides C3a and C5a, the action of which strengthens and improves the local reaction of inflammation. 3) The effect of anaphylotoxins derived from the activation of a
supplement of small peptides with anaphytoxin activity released during the activation of the supplement, the most potent is C5a and then C3a (1/20 C5a). C4a has little activity (only 1/2500 C5a). Of these, only the C5a receiver was described (see paragraph 16.5.2). We'll reference together the first two (although they don't produce the same range effects). Its consequences:
activation of myeloid cells. In neutrophils, this is reflected in the empowerment of their killing mechanisms: a respiratory explosion that will allow them to produce number of free radicals. Prostaglandins (PG) are produced mainly by mast cells in the presence of IgE, and eikosanoids such as leukotriene (LT), with various effects on systemic and local reactions (one of the
leukotriene acts as a hmotaxic factor for phagocytes). Neutrophils enlarge their adhesion molecules, allowing them to stick to endothelial cells, and eventually pass through diapedesis into the tissue. Hemotaxis on PMN neutrophil, monocytes/macrophagues, eosinophils and mastocytos and basophils. Degranulation of tissue mast cells: the content of histamine, serotonin and other
pharmacologically active mediators is released, which contribute to a more reduced smooth musculature and increased capillary permeability. Expanding the capacity of vasodilation causes the flow of fluid into the tissue, which, in turn, accelerates the passage of the pathogen to one of the regional nodes, so initiates an adaptive immune response. The systemic response to
infection depends mainly on three cytokines, is secreted by macrophag in the early stages of inflammation (IL-1, IL-6 and TNF-a): they act on the hypothalamus, and together with prostaglandine interfere with the physiological mechanisms of fever and pain. Fever is an adaptive response to an increase in body temperature by increasing fat and protein metabolism in fat, liver and
muscle tissues. In principle, fever is a positive indicator for humans, as it inhibits the growth of many pathogens and improves the immune response. They trigger the release of ACTH, which by acting on the adrenal cortex causes the production and secretion of glucocorticoids, with a role in protecting against situations of danger and stress. As these cytokines accumulate within
12-24 hours, they induce the production of acute phase proteins: C-reactive protein (CRP). This protein increases about 1,000 times from the baseline. It connects the lids of some bacteria and fungi that are basically resistant to supplementation, allowing the deposition of the supplement. Thus, C3b can now be recognized as a receptor for CR1 phagocytes that can try to destroy
the microorganism. Manaus binds protein (MBP). Serum hybrinogen amyloid protein A. TNF-a also acts on endothelial cells and macrophases that produce hematopoetic cytokines (GM-CSF, M-CSF, G-CSF), which when reaching the bone marrow cause an increase in the generation of leukocytes (leukocytosis). TNF-a, IL-6 and IL-1 stimulate the production of almost all protein in
the supplement (especially in the alternative route), while IFN-g stimulates the production of all components of the supplement. 5) Regulation of inflammation and recovery of damaged tissue Inflammatory response is limited in terms of its duration and (otherwise, it will attack the owner himself) and this regulation allows the repair of damaged tissue. One of the factors limiting the
reaction is TGF-a, which in turn contributes to the accumulation and spread of fibroblasts. Fibroblasts deposit extracellular fibrin matrix (blood clot), which prevents the spread of infection. When the infection subsides, and most of the cells and pathogenic remains have been eliminated by phagocytes, tissue repair begins: capillaries grow in fibrin clot (angiogenesis), accumulation
of fibroblasts and fibrin manifests itself as a scar. (C) 1999 Enrique Ies Pareja. Reproduction for commercial purposes is prohibited. RETURN TO THE IMMUNOLOGICAL PROGRAM RETURN TO THE COVER OF THIS WEBSITE WEBSITE complejo de ataque a la membrana definicion. complejo de ataque a la membrana pdf. complejo de ataque a la membrana c5b-c9. cam
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