Fibrosis:

Fibrosis is an accumulation of fibrous tissue resulting from an imbalance between several types of liver cells. As liver cell structures change, the function of the liver is altered. Fibrosis is common to several chronic liver diseases, as it is a sign of hepatic injury. A diagnosis of fibrosis is usually determined with a liver biopsy. The clinical feature that is most apparent with fibrosis is portal hypertension. 

When the liver becomes permanently injured and scarred, the condition is called cirrhosis. This chronic (long-term) disease results from slow deterioration of the liver. Damage to the structure of the liver causes the flow of blood to be blocked and slows liver function so that the liver cannot regulate the content of the blood and process nutrients, hormones, drugs, and toxins (harmful substances) as well as it normally would. 

STAGES OF DISEASE PROGRESSION
Liver disease, including that caused by the hepatitis C virus, progresses in stages. It can range from inflammation, to fibrosis, to cirrhosis, to end-stage liver disease or liver cancer. Normally, when the liver is acutely damaged, the liver cells die and the organ regenerates itself without scarring. 
Inflammation 
Inflammation in this context is the presence of inflammatory cells in the liver. Chronic inflammation leads to a change in liver structure, slowed blood circulation, and the death of liver cells (necrosis). On-going inflammation is what causes scar tissue (fibrosis). By controlling inflammation, you can control the progression of fibrosis.
Fibrosis 
The harmful outcome of chronic inflammation is fibrosis. Fibrosis is the scar tissue that forms when liver cells are destroyed by the virus. An estimate of the fibrosis in your liver is important for your healthcare provider to evaluate how fast your disease is progressing. It is particularly helpful if you know when, or at least have an idea of when, you were initially infected. The amount of fibrosis cannot be detected through a blood test. To determine how much fibrosis, if any, is present in your liver, a biopsy must be done.
Cirrhosis 
Cirrhosis is wide-spread damage to the liver resulting in abnormal liver structure and function. Cirrhosis is the result of continuous liver damage through chronic inflammation and the development of areas of fibrosis throughout the liver. With cirrhosis, the blood supply to the liver is decreased and the liver begins to have difficulty performing its functions. Once cirrhosis has developed, it may be reversible if the underlying cause can be removed or eliminated. Its progress can usually be slowed or even stopped with treatment. The causes of cirrhosis include viral hepatitis, excessive intake of alcohol, inherited diseases, and hemoch
romatosis (abnormal handling of iron by the body). 

The onset of cirrhosis is usually silent, with few specific symptoms to identify what is happening in the liver. As scarring (fibrosis) and destruction continue, some of the following signs and symptoms can occur: loss of appetite, nausea and vomiting, weight loss, enlargement of the liver, gallstones, itching, and jaundice. A lot of people live many, many years with cirrhosis without any decompensation or symptoms.
 
It is important to know that once cirrhosis develops it is critical to avoid further progression of the disease. The consumption of alcohol in any form, including such things as mouthwashes and cough medicines, must be completely avoided by people with cirrhosis. 
 
If you have cirrhosis, this may be a time to reevaluate your treatment goals. If you have not had interferon-based therapy, you may want to consider it or any other treatments that may be available that are aimed at eradicating the virus. It may also be time to look into other means of improving the health of your liver.
Liver Cancer
Though most people with hepatitis C never develop liver cancer, it is a risk associated with hepatitis C. The risk is increased for those who have cirrhosis and/or those who have had the disease for more than 20 years. For this reason, more frequent cancer screening is advised once the existence of cirrhosis is established.
 
Liver cancer is life threatening so it is important to know the warning signs. There are effective therapies for tumors that are detected early. If you have developed cirrhosis from hepatitis C, you need to be carefully monitored so that appropriate tests for liver cancer can be done. Don't delay telling your healthcare provider about any changes in your symptoms. They may indicate a change in your liver histology.
What is Fibrosis ?
The U.S. government estimates that 45 percent of the deaths in the United States are attributed to fibroproliferative disorders. Patients that may benefit from effective anti-fibrotic therapy number in the millions. Although fibrosis is widely prevalent, debilitating and often life threatening, there is no effective treatment currently available.

The human body responds to trauma and injury by scarring. Fibrosis, a type of disorder characterized by excessive scarring, occurs when the normal wound healing response goes awry. During fibrosis, the wound healing response continues causing an excessive production and deposition of collagen.

Fibrosis results from diverse causes including trauma, surgery, infection, environmental pollutants, alcohol and other types of toxins. 

There are numerous examples of fibrosis, including the formation of scar tissue following a heart attack, which impairs the ability of the heart to pump. Diabetes frequently causes damage and scarring in the kidneys which leads to a progressive loss of kidney function. Even after surgery, scar tissue can form between internal organs causing contracture, pain, and in some cases, infertility. 

Although fibrotic disorders can be acute or chronic, the disorders share a common characteristic of excessive collagen accumulation and an associated loss of function when normal tissue is replaced with scar tissue. 

Acute form: Acute fibrosis (usually with a sudden and severe onset and of short duration) occurs as a common response to various forms of trauma including accidental injuries, infections, surgery, burns, radiation and chemotherapy treatments. All tissues damaged by trauma are prone to scar and become fibrotic, particularly if the damage is repeated.

Chronic form: Viral infection, diabetes, hypertension Viral Hepatitis, and other chronic conditions induce a progressive fibrosis which causes a continuous loss of tissue function. Most commonly affected are the liver, kidney and lung. Deep organ fibrosis is often extremely serious because the progressive loss of organ function leads to morbidity, hospitalization, dialysis, disability and even death.

Fibrosis Associated with Trauma:
- Accidents (particularly injuries to spine and central nervous system)
- Burns and other Hypertrophic Scars
- Cardiac Scarring Following Heart Attack
- Chemotherapeutic Drug Induced Fibrosis
- Radiation Induced Fibrosis
- Lung Fibrosis (Acute Respiratory Distress Syndrome)
- Surgical Scarring

Major Organ Fibrosis:
- Kidney Disease (Diabetes, Hypertension)
- Liver Fibrosis (Viral Hepatitis, Alcohol)
- Pulmonary Fibrosis
- Cardiac Fibrosis
- Macular Degeneration, Retinal and Vitreal Retinopathy

What are Collagens and Gelatins? 
Collagens are the most commonly occurring proteins in the human body and play a central role in the formation of extracellular matrix. Collagens are triple-helical structural proteins. It is this triple-helical structure that gives the collagens the strength and stability that are central to their physiological role in the structure and support of the tissues in the body. The formation of the stable triple-helical structure of collagen in tissues requires the modification (hydroxylation) of a certain amino acid, proline, over 100 times within each collagen molecule. This chemical process requires the activity of the enzyme prolyl hydroxylase. 
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Gelatin, which is essentially denatured collagen, has a myriad of uses in the food, pharmaceutical, cosmetic, industrial, photographic, and chemical industries due to its unique ability to form stable gels and its ease of handling. Traditionally, collagen-rich animal tissues, such as bone and hide, are processed by chemical, enzymatic, or thermal denaturation that unwind the triple helix of collagen. When the collagen is allowed to "renature," the interchain bonds that form between collagen chains leads to the formation of a meshwork that gives gelatin its characteristic gel appearance and is critical to its performance.

Development of liver fibrosis entails major alterations in the both quantity and quality of hepatic ECM and there is overwhelming evidence that activated hepatic stellate cells (HSC, Ito, fat storing cell, or lipocyte) are the major producers of the fibrotic neomatrix.5 6 Hepatic stellate cells reside in the space of Disse and in normal liver are the major storage sites of vitamin A, stored in the cytoplasm as retinyl esters. Following chronic liver injury, HSC proliferate, lose their vitamin A and undergo a major phenotypical transformation to smooth muscle [image: image3.png]


-actin positive myofibroblasts (activated HSC) which produce a wide variety of collagenous and non-collagenous ECM proteins. Cirrhotic liver contains approximately six times more ECM overall than normal liver, and in the space of Disse collagen types III and V and fibronectin accumulate in early injury.7 In chronic injury here is increasing deposition of collagen types I and IV, undulin, elastin, and laminin.8 Hyaluronan, normally a minor component of the space of Disse, is increased more than eightfold9 and dermatan and chondroitin sulphate and heparan sulphate proteoglycans also increase. Although collagen types I, III, and IV are all increased, type I increases most and its ratio to types III and IV therefore increases.7 10-12 Culture studies have suggested that the neomatrix laid down in the space of Disse may itself contribute to the disease associated alterations in the phenotype of HSC, sinusoidal endothelial cells, and hepatocytes.13-16 With progressive injury ECM spurs link the vascular structures, ultimately resulting in the architecturally abnormal nodules that characterise cirrhosis. 

 

Complete recovery from liver fibrosis would involve remodeling and breakdown of these multiple ECM components, with degradation of the predominant component, collagen I, being particularly important for recovery of normal liver histology. At present, the identities of the enzyme(s) that degrade the fibrillar collagens (collagens I and III) in the liver are unclear. The matrix metalloproteinases (MMP), a family of zinc dependent endoproteinases, have the capability to degrade these various ECM components and are expressed particularly by HSCs and Kupffer cells.17 The first discovered and best characterised interstitial collagenase in humans is MMP-1, which is widely expressed in human tissues including liver, but other human interstitial collagenases with a more limited cell expression include neutrophil collagenase (MMP-8) and collagenase 3 (MMP-13). The enzymes MMP-2 and MMP-14 have also recently been ascribed interstitial collagenolytic activity.18 19 However, studies in animal models and human liver fibrosis indicate that interstitial collagenolytic activity decreases in liver extracts in advanced fibrosis,20-24 which would promote net collagen deposition. There is increasing evidence that collagenase inhibition may arise from increased expression in fibrotic liver of endogenous MMP inhibitors, the tissue inhibitors of metalloproteinases (TIMPs). Expression of both TIMP-1 and -2 is increased in human and rat model fibrotic liver25-31 and in human liver the degree of TIMP-1 expression correlates with extent of fibrosis25 assessed by hydroxyproline content. Studies by our group and others25 27 31-33 indicate that activated HSC may be an important source of these TIMPs in injured liver. In rat models of liver fibrosis, TIMP-1 is expressed early in fibrogenesis before apparent collagen deposition.26 In contrast to the TIMPs, mRNA for interstitial collagenase (MMP-1 in humans, MMP-13 in rats) remains unaltered in human and rat liver as fibrosis develops.25 26 34 The resulting increase in TIMP:MMP ratio in liver may promote fibrosis by protecting deposited ECM from degradation by MMPs. However, other MMP inhibitory mechanisms might contribute to fibrosis. MMPs are released as inactive pro-enzymes, and an important regulatory step involves cleavage of the inhibitory N-terminal peptide to confer enzymatic activity.35 The means of proenzyme activation varies between different MMPs, but the protease plasmin is required for efficient activation of proMMP-1.36 Activated HSC may however inhibit plasmin synthesis in fibrotic liver through synthesis of plasminogen activator inhibitor-1 (PAI-1).37 38 Plasmin may have an important antifibrotic role, as studies of fibrosis in lung and kidney utilising PAI-1 and urokinase plasminogen activator knockout mice suggest that an increased PAI-1:urokinase ratio in tissues promotes fibrogenesis.39 In summary, activated HSC might produce a fibrogenic environment within the liver through a combination of ECM overproduction, diminished MMP activation and inhibition of active MMPs by TIMPs. The removal or inactivation of activated HSC from the liver is therefore likely to be a key process before recovery from fibrosis can occur. 

Fibrosis 

Chapter: 2
The production of fibrous connective tissue as a consequence of chronic inflammation or healing. Fibrosis is the process that replaces lost parenchymal tissue, resulting in scar formation.

What are Enzymes? 

Enzymes are proteins responsible for catalyzing, or accelerating, chemical reactions in the body. A key property enzymes possess is specificity to catalyze particular types of chemical bonds or functional groups, giving them important roles as diagnostic and research tools. 

Inhibiting enzymes specific to collagen production may have potential in treating fibrotic disorders, which result from excessive production and deposition of collagen.

What is Retroperitoneal Fibrosis?
Simply put, it is a fiborus tumor growing in the hollow area near the back of the abdomen (retroperitoneum).  It usually begins it's growth around the aorta and the illiac arteries (blood vessels which branch off the aorta).  It continues to grow reaching out to other organs, the most common being the kidneys and ureters (tubes which run from the kidneys to the bladder).  As the growth progresses the organs affected begin to shut down.  RF hardens to a cement-like state.  This along with the involvement of the arota make complete surgical removal of the mass extremely dangerous and in most cases, impossible. Common symptoms of Retroperitoneal Fibrosis include: Severe pain in the lower back, abdominal, and flank areas.  Decrease in urination or lack of may signify kidney involvement.
Cystic Fibrosis

Introduction:
A diagnosis of cystic fibrosis was once assumed to be an early childhood death sentence. Today, the median lifespan is 30 years. Children with CF attend school normally, graduate from college, and assume their places in the adult world. Still, the shortened lifespan is painfully poignant. But treatment continues to advance rapidly. Those born with CF today may see a dramatically brighter outlook by the time they are 10 or 20 years old.

What is it?
Cystic fibrosis is an inherited condition where important membrane linings do not function properly. Thickened, rubbery mucus results in blockage and infection throughout the respiratory tract. The pancreatic and bile ducts are blocked, leading to severe digestive problems. Sweat and other secretions contain increased salt.

CF is the major cause of severe chronic lung disease in children. It is also a leading cause of pancreatic problems.

Who gets it?
CF is inherited as a recessive condition. Both parents must carry the recessive gene and pass the gene to their child in order to result in CF. It can occur in any ethnic group, but it most common among those of Northern or Central European ancestry, where it affects about 1 in 3500 children. 

Why is such a deadly recessive gene so common? Some theorize that carriers of the gene were protected against the ravages of cholera.

What are the symptoms?
CF can cause a wide variety of symptoms in many organ systems.

The most prominent feature of CF is usually chronic problems with the respiratory system. This might include a chronic cough (to attempt to move the thick mucus) especially in the morning or after exertion. Children with CF might develop severe or frequent bronchiolitis, pneumonia, and/or sinusitis. Wheezing and clubbing of the fingernails are common.

Problems stemming from the GI tract are the next most common feature. This might include difficulty passing stool (especially that first meconium stool); rectal prolapse; large, smelly, greasy stools; and failure to gain weight (even with a large appetite).

Is it contagious?
No

How long does it last?
At present, CF is a lifelong condition with a median survival of about thirty years.

How is it diagnosed?
CF may be diagnosed on newborn screening tests in some areas. When the diagnosis is suspected, because of family history or classic symptoms, specific testing is done. This might include a sweat chloride test, genetic testing, a nasal membrane test, or a variety of other studies.

How is it treated?
When possible, CF treatment should be provided by a team of people who specialize in this area. Chest therapy is aimed at keeping the airways hydrated and clear, and treating infections aggressively. Nutritional therapy includes replacing pancreatic digestive enzymes and tailoring the diet and supplements to match the child’s needs.

Comprehensive preventive care is important, coupled with aggressive treatment of complications when they inevitably arise. 

How can it be prevented?
At present, the only way to prevent conceiving a child with CF is to avoid two carriers conceiving together.

CYSTIC FIBROSIS:

Cystic fibrosis is a fatal genetic disorder that affects over 30,000 Americans. This disease is marked by chronic infections, clogged airways, and digestive and reproductive problems.

In cystic fibrosis patients, problems occur because the mucus in their lungs is very thick and sticky. Instead of serving as a lubricant, it clogs the respiratory system and allows bacteria to grow within it, impairing the body's natural defenses. The thick mucus also obstructs the pancreas, preventing enzymes from reaching the intestines to digest food.

Cystic fibrosis occurs in roughly one of every 3,000 live births. To contract the disease, a child must inherit a defective copy of the CF gene from each parent. One in 20 Americans - more than 12 million - is an unknowing, symptomless carrier of the disease.
Each time two CF gene carriers conceive a child, there is a 25-percent chance the child will be born with the disease, a 50-percent chance that the child will be a carrier, and a 25-percent chance that the child will be a non-carrier.

Although cystic fibrosis is not yet curable, the good news is that the situation is not hopeless. Each day since the cystic fibrosis gene was discovered in 1989, the pace of CF research has greatly accelerated, and scientists continue to find ways to help those who live with the disease. These treatments include the use of tobramycin - a drug therapy for CF approved by the Food and Drug Administration in 1997 - and experimental gene therapy treatment.
The prognosis is encouraging: in the 1960s, children struck by the disease were not expected to reach their eighth birthday; today, most have an average lifespan of 30 years.

The disease, which is not contagious, usually is diagnosed in early childhood. The most reliable diagnostic test is the "sweat test," aptly named because most cystic fibrosis patients have skin that is salty to the taste. Other common symptoms of CF include chronic cough and difficulty breathing, frequent sinus and respiratory infections, nasal polyps, excessive production of mucus, recurrent pneumonia, frequent foul smelling stools and diarrhea, enlarged fingertips, and sterility in males.

The daily rigors of living with cystic fibrosis is tough both on the children afflicted with the disease and on their families. Fortunately, a combination of therapy and pharmaceuticals can help keep the symptoms under control and enhance the child's quality of life. The long-term treatment process includes: enzymes that help in digestion; high doses of antibiotics during bacterial infections; daily therapy sessions that include special exercises to loosen and promote drainage of the mucus; other types of exercise to strengthen breathing and cardiovascular function; proper nutrition and vitamins; and several inhalation treatments each day to cut through the mucus.
Causes of Emphysema 
Cause details for Emphysema: In emphysema there is permanent destruction of the alveoli, the tiny elastic air sacs of the lung, because of irreversible destruction of a protein in the lung called elastin that is important for maintaining the strength of the alveolar walls. The loss of elastin also causes collapse or narrowing of the smallest air passages, called bronchioles, which in turn limits airflow out of the lung. The number of individuals with emphysema in the United States is estimated to be 2 million. 1 

Some scientists believe that nonfamilial emphysema, usually called "smoker's emphysema," also results from an imbalance between elastin-degrading enzymes and their inhibitors. The elastase-AAT imbalance is thought to be a result of the effects of smoking, rather than inherited as in familial emphysema. Some evidence for this theory comes from studies on the effect of tobacco smoke on lung cells. These studies showed that tobacco smoke stimulates excess release of elastase from cells normally found in the lung. The inhaled smoke also stimulates more elastase-producing cells to migrate to the lung which in turn causes the release of even more elastase. To make matters worse, oxidants found in cigarette smoke inactivate a significant portion of the elastase inhibitors that are present, thereby decreasing the amount of active antielastase available for protecting the lung and further upsetting the elastase-antielastase balance. 2 

Underlying condition causes of Emphysema: The list of possible underlying conditions (see also Misdiagnosis of underlying causes of Emphysema) mentioned in various sources as possible causes of Emphysema includes: 

· COPD 

· Chronic bronchitis 

· Smoking 

· Congenital deficiency of alpha-l-antitrypsin - causing Familial emphysema 

Introduction: Chronic Obstructive Pulmonary Disease
Chronic Obstructive Pulmonary Disease: Severe obstruction of bronchial air flow typically from bronchitis and/or emphysema. 

Chronic Obstructive Pulmonary Disease: Chronic obstructive pulmonary disease (COPD), also called chronic obstructive lung disease, is a term that is used for two closely related diseases of the respiratory system: chronic bronchitis and emphysema. In many patients these diseases occur together, although there may be more symptoms of one than the other. Most patients with these diseases have a long history of heavy cigarette smoking. 1 

Causes of Chronic Obstructive Pulmonary Disease 
Cause details for Chronic Obstructive Pulmonary Disease: When COPD develops, the walls of the small airways and alveoli lose their elasticity. The airway walls thicken, closing off some of the smaller air passages and narrowing larger ones. The passageways also become plugged with mucus. Air continues to get into alveoli when the lung expands during inhalation, but it is often unable to escape during exhalation because the air passages tend to collapse during exhalation, trapping the "stale" air in the lungs. These abnormalities create two serious problems which affect gas exchange: 

· Blood flow and air flow to the walls of the alveoli where gas exchange takes place are uneven or mismatched. In some alveoli there is adequate blood flow but little air, while in others there is a good supply of fresh air but not enough blood flow. When this occurs, fresh air cannot reach areas where there is good blood flow and oxygen cannot enter the bloodstream in normal quantities. 

· Pushing the air through narrowed obstructed airways becomes harder and harder. This tires the respiratory muscles so that they are unable to get enough air to the alveoli. The critical step for removing carbon dioxide from the blood is adequate alveolar airflow. If airflow to the alveoli is insufficient, carbon dioxide builds up in the blood and blood oxygen diminishes. Inadequate supply of fresh air to the alveoli is called hypoventilation. Breathing oxygen can often correct the blood oxygen levels, but this does not help remove carbon dioxide. When carbon dioxide accumulation becomes a severe problem, mechanical breathing machines called respirators, or ventilators, must be used.

Pulmonary function studies of large groups of people show that lung function--the ability to move air into and out of the lungs--declines slowly with age even in healthy nonsmokers. Because healthy nonsmokers have excess lung capacity, this gradual loss of function does not lead to any symptoms. In smokers, however, lung function tends to worsen much more rapidly. If a smoker stops smoking before serious COPD develops, the rate at which lung function declines returns to almost normal. Unfortunately, because some lung damage cannot be reversed, pulmonary function is unlikely to return completely to normal
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