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Q1. What do you know about healing and repair. Explain?

HEALING : 

DEFINITION : The act or process of regaining health.

                             OR

Healing is the process of the restoration of health from an unbalanced, diseased, damaged or unvitalized organism. The result of healing can be to cure the cause of a health challenge, but one can grow without being cured or heal without "a cure".

 physical damage or disease suffered by an organism, healing involves the repair of living tissue(s), organs and the biological system as a whole and resumption of (normal) functioning. Medicine includes the process by which the cell(s) in the body regenerate and repair to reduce the size of a damaged or necrotic area and replace it with new living tissue. The replacement can happen in two ways: by regeneration in which the necrotic cells are replaced by new cells that form "like" tissue as was originally there; or by repair in which injured tissue is replaced with scar tissue. Most organs will heal using a mixture of both mechanisms.

It is also referred to in the context of the grieving process.

In psychiatry and psychology, healing is the process by which neuroses and psychoses are resolved to the degree that the client is able to lead a normal or fulfilling existence without being overwhelmed by psychopathological phenomena. This process may involve psychotherapy, pharmaceutical treatment or alternative approaches such as traditional spiritual healing.

Regeneration :

In order for an injury to be healed by regeneration, the cell type that was destroyed must be able to replicate. Cells also need a collagen framework along which to grow. Alongside most cells there is either a basement membrane or a collagenous network made by fibroblasts that will guide the cells' growth. Since ischaemia and most toxins do not destroy collagen, it will continue to exist even when the cells around it are dead.

Example :

Acute tubular necrosis (ATN) in the kidney is a case in which cells heal completely by regeneration. ATN occurs when the epithelial cells that line the kidney are destroyed by either a lack of oxygen (such as in hypovolemic shock, when blood supply to the kidneys is dramatically reduced), or by toxins (such as some antibiotics, heavy metals or carbon tetrachloride).
Although many of these epithelial cells are dead, there is typically patchy necrosis, meaning that there are patches of epithelial cells still alive. In addition, the collagen framework of the tubules remains completely intact.
The existing epithelial cells can replicate, and, using the basement membrane as a guide, eventually bring the kidney back to normal. After regeneration is complete, the damage is undetectable, even microscopically.
Healing must happen by repair in the case of injury to cells that are unable to regenerate (e.g. neurons). Also, damage to the collagen network (e.g. by enzymes or physical destruction), or its total collapse (as can happen in an infarct) cause healing to take place by repair.

Genetics : Many genes play a role in healing.For instance, in wound healing, P21 has been found to allow mammals to heal spontaneously. It even allows some mammals (like mice) to heal wounds without scars. The LIN28 gene also plays a role in wound healing. It is dormant in most mammals. Also, the proteins MG53 and TGF beta 1 play important roles in wound healing.

Wound healing :Wound healing is a complex and dynamic process of replacing devitalized and missing cellular structures and tissue layers.This process is divided into predictable phases: blood clotting (hemostasis), inflammation, tissue growth (proliferation), and tissue remodeling (maturation). Blood clotting may be considered to be part of the inflammation stage instead of a separate stage.

The wound healing process is not only complex but also fragile, and it is susceptible to interruption or failure leading to the formation of non-healing chronic wounds. Factors that contribute to non-healing chronic wounds are diabetes, venous or arterial disease, infection, and metabolic deficiencies of old age.

Stages :

Hemostasis (blood clotting): 

Within the first few minutes of injury, platelets in the blood begin to stick to the injured site. This activates the platelets, causing a few things to happen. They change into an amorphous shape, more suitable for clotting, and they release chemical signals to promote clotting. This results in the activation of fibrin, which forms a mesh and acts as "glue" to bind platelets to each other. This makes a clot that serves to plug the break in the blood vessel, slowing/preventing further bleeding.

Inflammation: 

During this phase, damaged and dead cells are cleared out, along with bacteria and other pathogens or debris. This happens through the process of phagocytosis, where white blood cells "eat" debris by engulfing it. Platelet-derived growth factors are released into the wound that cause the migration and division of cells during the proliferative phase.

Proliferation (growth of new tissue): 

In this phase, angiogenesis, collagen deposition, granulation tissue formation, epithelialization, and wound contraction occur. In angiogenesis, vascular endothelial cells form new blood vessels. In fibroplasia and granulation tissue formation, fibroblasts grow and form a new, provisional extracellular matrix (ECM) by excreting collagen and fibronectin. Concurrently, re-epithelialization of the epidermis occurs, in which epithelial cells proliferate and 'crawl' atop the wound bed, providing cover for the new tissue. In wound contraction, myofibroblasts decrease the size of the wound by gripping the wound edges and contracting using a mechanism that resembles that in smooth muscle cells. When the cells' roles are close to complete, unneeded cells undergo apoptosis.

Maturation (remodeling): 

During maturation and remodeling, collagen is realigned along tension lines, and cells that are no longer needed are removed by programmed cell death, or apoptosis.

Approximate times of the different phases of wound healing on a logarithmic scale, with faded intervals marking substantial variation, depending mainly on wound size and healing conditions, but image does not include major impairments that cause chronic wounds

[image: image1.png]WERY NS SEconpgy
?l(tq,\EN‘(\oM ‘ C—L()Sueé- 7

BRoApE|
/ —_‘\ 8:55 DK

grN
e
Pl WoonD
'N:u;.aﬂ
TloN

NN\MM?“O l,r' ﬂm;UﬂB

ot oueh. AND
HOALS fidot
THE RASE

« \
mmlMﬂ’ ES==——r——— iny
S‘*‘“”ﬁpu’wf
SigLe
| Scn(

RemoDELLNG | @




Factors affecting wound healing :

Many factors controlling the efficacy, speed, and manner of wound healing fall under two types: local and systemic factors.

Local factors :

* Moisture; keeping a wound moist rather than dry makes wound healing more rapid and with less pain and less scarring.

* Mechanical factors

* Oedema

* Ionizing radiation

* Faculty technique of wound closure

* Ischemia and necrosis

Foreign bodies :

Sharp, small foreign bodies can penetrate the skin leaving little surface wound but causing internal injury and internal bleeding. For a glass foreign body, "frequently, an innocent skin wound disguises the extensive nature of the injuries beneath". First-degree nerve injury requires a few hours to a few weeks to recover.If a foreign body passes by a nerve and causes first-degree nerve injury during entry, then the sensation of the foreign body or pain due to internal wounding may be delayed by a few hours to a few weeks after entry. A sudden increase in pain during the first few weeks of wound healing could be a sign of a recovered nerve reporting internal injuries rather than a newly developed infection.

* Low oxygen tension

* Perfusion

Systemic factors: 

* Inflammation

* Diabetes – Individuals with diabetes demonstrate reduced capability in the healing of acute wounds. Additionally, diabetic individuals are susceptible to developing chronic diabetic foot ulcers, a serious complication of diabetes which affects 15% of people with diabetes and accounts for 84% of all diabetes-related lower leg amputations. The impaired healing abilities of diabetics with diabetic foot ulcers and/or acute wounds involves multiple pathophysiological mechanisms. This impaired healing involves hypoxia, fibroblast and epidermal cell dysfunction, impaired angiogenesis and neovascularization, high levels of metalloproteases, damage from reactive oxygen species and AGEs (advanced glycation end-products), decreased host immune resistance, and neuropathy.

* Nutrients : Malnutrition or nutritional deficiencies have a recognizable impact on wound healing post trauma or surgical intervention. Nutrients including proteins, carbohydrates, arginine, glutamine, polyunsaturated fatty acids, vitamin A, vitamin C, vitamin E, magnesium, copper, zinc and iron all play significant roles in wound healing. Fats and carbohydrates provide the majority of energy required for wound healing. Glucose is the most prominent source of fuel and it is used to create cellular ATP, providing energy for angiogenesis and the deposition of new tissues. As the nutritional needs of each patient and their associated wound are complex, it is suggested that tailored nutritional support would benefit both acute and chronic wound healing.

* Metabolic diseases

* Immunosuppression

* Connective tissue disorders

* Smoking : Smoking causes a delay in the speed of wound repair notably in the proliferative and inflammatory phases. It also increases the likelihood of certain complications such as wound rupture, wound and flap necrosis, decrease in wound tensile strength and infection.Passive smoking also impairs a proper wound healing process.

* Age : Increased age (over 60 years) is a risk factor for impaired wound healing It is recognized that, in older adults of otherwise overall good health, the effects of aging causes a temporal delay in healing, but no major impairment with regard to the quality of healing. Delayed wound healing in patients of increasing age is associated with altered inflammatory response; for example delayed T-cell infiltration of the wound with alterations in the production of chemokines, and reduced macrophage phagocytic capacity.

* Alcohol : Alcohol consumption impairs wound healing and also increases the chances of infection. Alcohol affects the proliferative phase of healing. A single unit of alcohol causes a negative effect on re-epithelialization, wound closure, collagen production and angiogenesis.

SCAR FREE HEALING :

Scar free healing is the process by which significant injuries can heal without permanent damage to the tissue the injury has affected. In most healing, scars form due to the fibrosis and wound contraction, however in scar free healing tissue is completely regenerated. Scar improvement, and scar-free healing are an important and relevant area of medicine. During the 1990s, published research on the subject increased; it's a relatively recent term in the literature. Scar free healing is something which takes place in foetal life but the capacity is lost during progression to adulthood. In amphibians, tissue regeneration occurs, for example, as in skin regeneration in the adult axolotl.

REPAIR : 

DEFINITION : Repair is a process by which lost or destroyed cells are replaced by variable cell.

Repair, which occurs when tissue damage is substantial or the normal tissue architecture cannot be regenerated successfully, results in the formation of a fibrous scar. Through the repair process, endothelial cells give rise to new blood vessels, and cells called fibroblasts grow to form a loose framework of connective tissue. This delicate vascularized connective tissue is called granulation tissue. It derives its name from the small red granular areas that are seen in healing tissue (e.g., the skin beneath a scab). As repair progresses, new blood vessels establish blood circulation in the healing area, and fibroblasts produce collagen that imparts mechanical strength to the growing tissue. Eventually a scar consisting almost completely of densely packed collagen is formed. The volume of scar tissue is usually less than that of the tissue it replaces, which can cause an organ to contract and become distorted. For example, scarring of the intestines can cause the tubular structure to become obstructed through narrowing. The most dramatic cases of scarring occur in response to severe burns or trauma.

The repair of wounds is one of the most complex biological processes that occur during human 

life. After an injury, multiple biological pathways immediately become activated and are synchronized to respond. In human adults, the wound repair process commonly leads to a non-functioning mass of fibrotic tissue known as a scar. By contrast, early in gestation, injured fetal tissues can be completely recreated, without fibrosis., in a process resembling regeneration. Some organisms, however, retain the ability to regenerate tissue throughout adult life. Knowledge gained from studying such organisms might help to unlock latent regenerative pathways in humans, which would change medical practice as much as the introduction of antibiotics did in the twentieth century.
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Q2. What are hemodynamic disorders? Explain any 3

ANS) HEMODYNAMICS DISORDERS :

Hemodynamic disorders are the disorders pertaining to the altered dynamics of blood flow. From normal circulation.

Hemodynamic disorders  No 1:

EDEMA :

"Edema"is the medical term for swelling. Body parts swell from injury or inflammation. It can affect a small area or the entire body. Medications, pregnancy, infections, and many other medical problems can cause edema.

Edema happens when your small blood vessels leak fluid into nearby tissues. That extra fluid builds up, which makes the tissue swell. It can happen almost anywhere in the body.

Types of Edema :

Peripheral edema:

 This usually affects the legs, feet, and ankles, but it can also happen in the arms. It could be a sign of problems with your circulatory system, lymph nodes, or kidneys

Pedal edema: 

This happens when fluid gathers in your feet and lower legs. It’s more common if you’re older or pregnant. It can make it harder to move around in part because you may not have as much feeling in your feet.

Lymphedema:

 This swelling in the arms and legs is most often caused by damage to your lymph nodes, tissues that help filter germs and waste from your body. The damage may be the result of cancer treatments like surgery and radiation. The cancer itself can also block lymph nodes and lead to fluid buildup.

Pulmonary edema:

 When fluid collects in the air sacs in your lungs, you have pulmonary edema. That makes it hard for you to breathe, and it’s worse when you lie down. You may have a fast heartbeat, feel suffocated, and cough up a foamy spittle, sometimes with blood.

Cerebral edema:

 This is a very serious condition in which fluid builds up in the brain. It can happen if you hit your head hard, if a blood vessel gets blocked or bursts, or you have a tumor or allergic reaction.

Macular edema:

This happens when fluid builds up in a part of your eye called the macula, which is in the center of the retina, the light-sensitive tissue at the back of the eye. It happens when damaged blood vessels in the retina leak fluid into the area.

Causes of Edema :

Things like a twisted ankle, a bee sting, or a skin infection will cause edema. In some cases, like an infection, this may be helpful. More fluid from your blood vessels puts more infection-fighting white blood cells in the swollen area.

Edema can also come from other conditions or from when the balance of substances in your blood is off. For example

Low albumin: Your doctor may call this hypoalbuminemia. Albumin and other proteins in the blood act like sponges to keep fluid in your blood vessels. Low albumin may contribute to edema, but it’s not usually the only cause.

Allergic reactions: Edema is a part of most allergic reactions. In response to the allergen, nearby blood vessels leak fluid into the affected area.

Obstruction of flow :

 If drainage of fluid from a part of your body is blocked, fluid can back up. A blood clot in the deep veins of your leg can cause leg edema. A tumor blocking the flow of blood or another fluid called lymph can cause edema.

Critical illness: 

Burns, life-threatening infections, or other critical illnesses can cause a reaction that allows fluid to leak into tissues almost everywhere. This can cause edema all over your body.

Head trauma:

 low blood sodium (called hyponatremia), high altitudes, brain tumors, and a block in fluid drainage in the brain (known as hydrocephalus) can cause cerebral edema. So can headaches, confusion, unconsciousness, and coma.

Symptoms of Edema :

Your symptoms will depend on the amount of swelling you have and where you have it.
Edema in a small area from an infection or inflammation (like a mosquito bite) may cause no symptoms. On the other hand, a large allergic reaction (such as from a bee sting) may cause edema on your entire arm that can bring pain and limit your arm's movement.

Food allergies and allergic reactions to medicine may cause tongue or throat edema. This can be life-threatening if it interferes with your breathing.

Leg edema can make the legs feel heavy. This can affect walking. In edema and heart disease, for example, the legs may easily weigh an extra 5 or 10 pounds each. Severe leg edema can interfere with blood flow, leading to ulcers on the skin.
Pulmonary edema causes shortness of breath and sometimes low oxygen levels in the blood. Some people with pulmonary edema may have a cough.

There may be an indent or a “pit” that remains for a while after you push on the skin in some types of edema. This is called pitting edema. If the tissue springs back to its normal shape, it’s called non-pitting edema. It’s a symptom that may help your doctor figure out the cause of your edema.

Treatment of Edema :

To treat edema, you often must treat its underlying cause. For example, you might take allergy medications to treat swelling from allergies.

Edema from a block in fluid drainage can sometimes be treated by getting the drainage flowing again. A blood clot in the leg is treated with blood thinners. They break down the clot and get drainage back to normal. A tumor that blocks blood or lymph can sometimes be shrunk or removed with surgery, chemotherapy, or radiation.
Leg edema related to congestive heart failure or liver disease can be treated with a diuretic (sometimes called a ''water pill'') like furosemide (Lasix). When you can pee more, fluid from the legs can flow back into the blood. Limiting how much sodium you eat can also help.

HEMODYNAMIC DISORDER NO 2:

THROMBOSIS :

Thrombosis is the formation of a blood clot, known as a thrombus, within a blood vessel. It prevents blood from flowing normally through the circulatory system.

Have you ever wondered what stops you from bleeding when you hurt yourself? In a healthy body, blood clots play an important role in this. At the site of a cut, blood platelets and red blood cells are held together by a rope-like molecule called fibrin. This forms a blood clot, which plugs up the cut and stops bleeding. This is an important process, but it can cause major health issues when it happens at the wrong time. When a blood clot forms in the veins, it is known as venous thromboembolism. This can cause deep vein thrombosis and pulmonary embolisms. When a clot forms in the arteries, it is called atherothrombosis, which can lead to heart attack and stroke.

What is deep vein thrombosis (DVT)?

Deep vein thrombosis occurs when a blood clot forms in a major vein, usually in the leg. This blood clot stops blood from flowing easily through the vein, which can lead to swelling, discoloration, and pain in the leg. It is often diagnosed with an ultra sound.

Signs and symptoms of DVT include:

* Discomfort, heaviness, pain, aching, throbbing, itching, or warmth in the legs

* Skin changes in the leg, such as discoloration, thickening, or ulceration

* Swelling of the legs, ankles, or feet.

Patients with DVT are at risk for developing post-thrombotic syndrome (PTS). PTS can involve chronic leg swelling, calf pain, calf heaviness/fatigue, skin discoloration, and/or venous ulcers.

What is pulmonary embolism (PE)?

A pulmonary embolism is a blood clot that has traveled to the lungs. It often starts as a DVT. A piece of the blood clot can break off and be carried to the lungs. PE can block the flow of blood to the the lungs, causing serious damage to the lungs and affecting a person’s ability to breath. This can lead to serious injury and death.

Symptoms and signs of PE include:

* Sudden shortness of breath

* Chest pain

* Coughing up blood

* Rapid or irregular heart rate

* If you are experiencing these symptoms, you should seek immediate medical attention.

Risk factors that contribute to thrombosis include:

* Immobilization

* Hypercoagulability

* Vessel wall damage

* Age

* Surgery (especially orthopedic surgery and total knee replacement)

* Cancer

* Heredity (including the Factor V Leiden genetic mutation)

* Pregnancy

* Increased estrogen levels (due to oral contraception or hormone replacement therapy)

* Obesity

* Smoking

* Crohn’s Disease

What is the treatment for DVT and PE?

The most common and effective treatment is to administer anticoagulants (clotting prevention agents). These drugs block the formation of new clots. Over time the body’s natural processes will begin to dissolve the clots that have already formed. Initially, injections of heparin or low-molecular weight heparin are used because they act within hours. For longer term treatment, patients have a variety of medications that can help. Direct oral anticoagulants (DOACs) are the guideline recommended treatments. They are newer drugs that work by blocking specific clotting factors. Another medication used is warfarin. It is the more traditional therapy and has been used for the past 50 years. It is often sold under the brand name Coumadin and taken orally. Unlike, heparin or low-molecular weight heparin, 3-5 days is needed before warfarin reaches full therapeutic effect.

Can blood clots be dissolved or removed?

The safest way to dissolve a clot is to let the body’s own clot-dissolving processes take effect. This can take anywhere from weeks to years, although some blood clots do not go away. In the case of massive or life-threatening clotting, clot dissolving drugs can be administered via catheter directly into the blocked blood vessels to dissolve recently formed clots. Thrombolytic drugs do come with a risk of bleeding. In certain emergency situations, clots can be removed surgically, but this increases the risk of further clotting.

What are the risks of blood clots recurring?

The chances of a recurrent blood clot is dependent on the circumstances leading up to the first clot. For example, if the blood clot occurred as a result of surgery or trauma, then the chances of re-occurrence is relatively low. On the other hand, for people who developed unprovoked blood clots and have stopped treatment after 6 months, the chance of recurrence is approximately 20% in the first 4 years and roughly 30% after 10 years.

What are the risks of taking an anticoagulant?

With all anticoagulant medications, there is an increased risk of bleeding. Signs of excessive bleeding can include prolonged nose bleeds, severe bruising, bleeding gums, vomiting or coughing up blood, and, for women, increased bleeding during menstruation. Patients with cancer, over the age of 65, and with renal or liver failure, face a higher risk of bleeding.

It is important for patients on anticoagulants to immediately seek medical attention if they experience:

* Head trauma

* A major accident, such as a car accident

* Unstoppable or prolonged bleeding

Patients who are concerned about risks associated with taking an anticoagulant should speak with their doctors about their concerns.

HEMODYNAMIC DISORDER NO 3 :

INFARCTION :

Infarction is tissue death (necrosis) due to inadequate blood supply to the affected area. It may be caused by artery blockages, rupture, mechanical compression, or vasoconstriction.

Causes :

Infarction occurs as a result of prolonged ischemia, which is the insufficient supply of oxygen and nutrition to an area of tissue due to a disruption in blood supply. The blood vessel supplying the affected area of tissue may be blocked due to an obstruction in the vessel (e.g., an arterial embolus, thrombus, or atherosclerotic plaque), compressed by something outside of the vessel causing it to narrow (e.g., tumor, volvulus, or hernia), ruptured by trauma causing a loss of blood pressure downstream of the rupture, or vasoconstricted, which is the narrowing of the blood vessel by contraction of the muscle wall rather than an external force (e.g., cocaine vasoconstriction leading to myocardial infarction).

Hypertension and atherosclerosis are risk factors for both atherosclerotic plaques and thromboembolism. In atherosclerotic formations, a plaque develops under a fibrous cap. When the fibrous cap is degraded by metalloproteinases released from macrophages or by intravascular shear force from blood flow, subendothelial thrombogenic material (extracellular matrix) is exposed to circulating platelets and thrombus formation occurs on the vessel wall occluding blood flow. Occasionally, the plaque may rupture and form an embolus which travels with the blood-flow downstream to where the vessel narrows and eventually clogs the vessel lumen.

Classification :

By histopathology :

Infarctions are divided into two types according to the amount of blood present

1) White infarctions (anemic infarcts) affect solid organs such as the spleen, heart and kidneys wherein the solidity of the tissue substantially limits the amount of nutrients (blood/oxygen/glucose/fuel) that can flow into the area of ischaemic necrosis. Similar occlusion to blood flow and consequent necrosis can occur as a result of severe vasoconstriction as illustrated in severe Raynaud's phenomenon that can lead to irreversible gangrene.

2) Red infarctions (hemorrhagic infarcts) generally affect the lungs or other loose organs (testis, ovary, small intestines). The occlusion consists more of red blood cells and fibrin strands. Characteristics of red infarcts include:

* occlusion of a vein

* loose tissues that allow blood to collect in the infarcted zone

* tissues with a dual circulatory system (lung, small intestines)

* tissues previously congested from sluggish venous outflow

* reperfusion (injury) of previously ischemic tissue that is associated with reperfusion-related diseases, such as myocardial infarction, stroke (cerebral infarction), shock-resuscitation, replantation surgery, frostbite, burns, and organ transplantation.

By localization :

* Heart: Myocardial infarction (MI), commonly known as a heart attack, is an infarction of the heart, causing some heart cells to die. This is most commonly due to occlusion (blockage) of a coronary artery following the rupture of a vulnerable atherosclerotic plaque, which is an unstable collection of lipids (fatty acids) and white blood cells (especially macrophages) in the wall of an artery. The resulting ischemia (restriction in blood supply) and oxygen shortage, if left untreated for a sufficient period of time, can cause damage or kill heart muscle tissue (myocardium).

* Brain: Cerebral infarction is the ischemic kind of stroke due to a disturbance in the blood vessels supplying blood to the brain. It can be atherothrombotic or embolic.[7] Stroke caused by cerebral infarction should be distinguished from two other kinds of stroke: cerebral hemorrhage and subarachnoid hemorrhage. Cerebral infarctions vary in their severity with one third of the cases resulting in death.

* Lung: Pulmonary infarction or lung infarction

* Spleen: Splenic infarction occurs when the splenic artery or one of its branches are occluded, for example by a blood clot. Although it can occur asymptomatically, the typical symptom is severe pain in the left upper quadrant of the abdomen, sometimes radiating to the left shoulder. Fever and chills develop in some cases. It has to be differentiated from other causes of acute abdomen.

* Limb: Limb infarction is an infarction of an arm or leg. Causes include arterial embolisms and skeletal muscle infarction as a rare complication of long standing, poorly controlled diabetes mellitus. A major presentation is painful thigh or leg swelling.

* Bone: Infarction of bone results in avascular necrosis. Without blood, the bone tissue dies and the bone collapses. If avascular necrosis involves the bones of a joint, it often leads to destruction of the joint articular surfaces (see osteochondritis dissecans).

* Testicle: an infarction of a testicle may be caused by testicular torsion.

* Eye: an infarction can occur to the central retinal artery which supplies the retina causing sudden visual loss.

* Bowel: Bowel infarction is generally caused by mesenteric ischemia due to blockages in the arteries or veins that supply the bowel.

 QNO 3 : WHAT IS RENEWAL AND REGENERATION?
ANS : CELL  Renewal and Regeneration :
Introduction :

Cell or tissue renewal and regeneration are the two main developmental requirements of adult organisms. Both processes have as starting point a population of stem cells, normally located in a specific environment called the “niche” , which provides them the required signals to maintain the stemness properties, or to differentiate to the required different cell types . Stem cell proliferation and differentiation must be coordinated with the death of the cells that need to be replaced. In addition, processes such as cell migration, epigenetics, and cellular communication, are also necessary for proper cell renewal . Fast renewal tissues can be recognized by a higher mitotic activity. Conversely, slow renewal tissues contain less mitosis, and may not be easily recognized from non-renewing areas which may also present some mitosis .The fate decisions of stem cells during proliferation directly influence tissue renewal and homeostasis. Therefore, understanding the regulatory mechanisms that sustain a balanced cell division and differentiation is critical. Extracellular signals (e.g., tissue microenvironment, intracellular ROS, and cytokines) as well as intracellular factors (e.g., epigenetic machineries, transcription factors and DNA damage response) are responsible for the regulation of stem cell division.
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Stem cells show three possible options of division: asymmetric division, in which one stem cell and one committed daughter cell are originated; symmetric commitment, which yields two committed daughter cells,and  symmetric division, which yields two daughter cells that maintain stem cell properties . Although it could be predicted that asymmetric division is the only mechanism that enables the maintenance of a stable population of stem cells, the current data from lineagetracing experiments demonstrated that in most tissues, the balance between stem cell proliferation and the generation of differentiated offspring is achieved at the level of the whole stem cell population. The loss of stem cells due to differentiation or cell damage, induces symmetric division to fill this gap . After stem cell division, the cells that follow the differentiation process pass through different stages that are defined by a combination of transcription factors that control the activity of the appropriate repertoire of genes,and allow their commitment and terminal differentiation. For each cell lineage the end product of the sequence of decisions is a specific differentiated cell type . Under most circumstances, cellular identity - the product of normal differentiation - is stable within tissues, and its maintenance is crucial for normal tissue function. Such stability is achieved through epigenetic regulation - e.g. histone demethylation and acetylation - that results in heritable patterns of tissue-specific gene expression 
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However, loss of cell identity can occur. Indeed, cells from Drosophila imaginal disc are able to transdetermine and acquire a new adult fate following transplantation . In this situation, extracellular cues seem to reprogram some precursor or differentiated cells to acquire characteristics of either a more stem state or a new differentiated state. There are two mechanisms by which a cell can change its identity: dedifferentiation, and transdifferentiation. Dedifferentiation refers to the process by which a differentiated  or committed cell acquires characteristics of a less mature cell . The most dramatic example of dedifferentiation is the in vitro conversion of terminally differentiated cells into pluripotent cells (induced pluripotent stem cells, iPSCs), by the overexpression of a limited number of transcription factors. Transdifferentiation, by contrast, occurs when a differentiated cell changes it transcriptional program and converts into another differentiated cell type. The process can occur through an intermediated step of dedifferentiation towards a less mature stage before the conversion into the new differentiated cell, or directly, without the intermediated stage The direct conversion of fibroblasts into myoblasts by the ectopic expression of MyoD is an example of the second process .

Dedifferentiation and transdifferentiation also occur in a natural way in response to an injury, or tissue loss . Dedifferentiation, for example, occurs naturally during limb regeneration in the urodele amphibians. After limb amputation, cells adjacent to the wound dedifferentiate, forming a blastema that consists of undifferentiated cells that proliferate and eventually, redifferentiate into the same cell type to create all the components of the lost limb . Natural transdifferentiation occurs indirectly: first, the cell dedifferentiates; and then the natural developmental program is activated, allowing the cell to differentiate into the new lineage. Tsonis and collaborators described a natural mechanism of transdifferentiation in a newt. They found that when lenses are removed, pigmented epithelial cells from the dorsal iris transdifferentiate, and regenerate the missing tissue. To achieve this, pigmented epithelia cells must first dedifferentiate and proliferate to create new lens cells, and then differentiate into the mature cells of the lens. In both situations – dedifferentiation and redifferentiation into the same cell type or transdifferentiate to a new cell type – a complex network of signaling pathways may control the transcriptional program acquired by each cell in the perfect time-point.

the spatiotemporal control of gene expression is continuously required during animal homeostasis, and during a regenerative process. However, during regeneration, cells must re-adjust to the new situation, which requires making more profound decisions at a cellular level, often including processes of dedifferentiation and transdifferentiation that during homeostasis are scarce.

QNO4) Write a detailed note on staphylococcus and streptococcus ?

ANS) STAPHYLOCOCCUS :

 Staphylococcus is a genus of Gram-positive bacteria in the family Staphylococcaceae from the order Bacillales. Under the microscope, they appear spherical (cocci), and form in grape-like clusters. Staphylococcus species are facultative anaerobic organisms (capable of growth both aerobically and anaerobically).
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STAPH INFECTIONS :

Staph infections are caused by staphylococcus bacteria, types of germs commonly found on the skin or in the nose of even healthy individuals. Most of the time, these bacteria cause no problems or result in relatively minor skin infections.
But staph infections can turn deadly if the bacteria invade deeper into your body, entering your bloodstream, joints, bones, lungs or heart. A growing number of otherwise healthy people are developing life-threatening staph infections.

Treatment usually involves antibiotics and drainage of the infected area. However, some staph infections no longer respond to common antibiotics.

SYMPTOMS : 

Staph infections can range from minor skin problems to endocarditis, a life-threatening infection of the inner lining of your heart (endocardium). Because of this, signs and symptoms of staph infections vary widely, depending on the location and severity of the infection.

Skin infections :

Skin infections caused by staph bacteria include:

Boils : The most common type of staph infection is the boil, a pocket of pus that develops in a hair follicle or oil gland. The skin over the infected area usually becomes red and swollen.
If a boil breaks open, it will probably drain pus. Boils occur most often under the arms or around the groin or buttocks.
Impetigo:  This contagious, often painful rash can be caused by staph bacteria. Impetigo usually features large blisters that may ooze fluid and develop a honey-colored crust.

Cellulitis : Cellulitis  an infection of the deeper layers of skin — causes skin redness and swelling on the surface of your skin. Sores or areas of oozing discharge may develop, too.

Staphylococcal scalded skin syndrome:  Toxins produced as a result of a staph infection may lead to staphylococcal scalded skin syndrome. Affecting mostly babies and children, this condition features a fever, a rash and sometimes blisters. When the blisters break, the top layer of skin comes off — leaving a red, raw surface that looks like a burn.

Food poisoning :

Staph bacteria are one of the most common causes of food poisoning. Symptoms come on quickly, usually within hours of eating a contaminated food. Symptoms usually disappear quickly, too, often lasting just half a day.

A staph infection in food usually doesn't cause a fever. Signs and symptoms you can expect with this type of staph infection include:

* Nausea and vomiting

* Diarrhea

* Dehydration

* Low blood pressure

Bacteremia :

Also known as a bloodstream infection, bacteremia occurs when staph bacteria enter a person's bloodstream. A fever and low blood pressure are signs of bacteremia. The bacteria can travel to locations deep within your body, to produce infections affecting:
* Internal organs, such as your brain, heart or lungs

* Bones and muscles

* Surgically implanted devices, such as artificial joints or cardiac pacemakers.
Toxic shock syndrome :

This life-threatening condition results from toxins produced by some strains of staph bacteria and has been linked to certain types of tampons, skin wounds and surgery. It usually develops suddenly with:

* A high fever

* Nausea and vomiting

* A rash on your palms and soles that resembles a sunburn

* Confusion

* Muscle aches

* Diarrhea

* Stomach pain

Septic arthritis :

Septic arthritis is often caused by a staph infection. The bacteria often target the knees, shoulders, hips, and fingers or toes. Signs and symptoms may include:

* Joint swelling

* Severe pain in the affected joint

* Fever

When to see a doctor

Go to the doctor if you or your child has:

* An area of red, irritated or painful skin

* Pus-filled blisters

* Fever

You may also want to consult your doctor if:

* Skin infections are being passed from one family member to another

* Two or more family members have skin infections at the same time.

Causes :

Many people carry staph bacteria and never develop staph infections. However, if you develop a staph infection, there's a good chance that it's from bacteria you've been carrying around for some time.
These bacteria can also be transmitted from person to person. Because staph bacteria are so hardy, they can live on objects such as pillowcases or towels long enough to transfer to the next person who touches them.

Staph bacteria are able to survive:

* Drying

* Extremes of temperature

* Stomach acid

Risk factors :

A variety of factors — including the status of your immune system to the types of sports you play — can increase your risk of developing staph infections.

Underlying health conditions

Certain disorders or the medications used to treat them can make you more susceptible to staph infections. People who may be more likely to get a staph infection include those with:

* Diabetes who use insulin

* HIV/AIDS

* Kidney failure requiring dialysis

* Weakened immune systems — either from a disease or medications that suppress the immune system

* A transplant

* Cancer, especially those who are undergoing chemotherapy or radiation

* Skin damage from conditions such as eczema, insect bites or minor trauma that opens the skin

* Respiratory illness, such as cystic fibrosis or emphysema

Current or recent hospitalization :

Despite vigorous attempts to eradicate them, staph bacteria remain present in hospitals, where they attack the most vulnerable, including people with:

* Weakened immune systems

* Burns

* Surgical wounds

Invasive devices :

Staph bacteria can travel along the medical tubing that connects the outside world with your internal organs. Examples include:

* Dialysis tubing

* Urinary catheters

* Feeding tubes

* Breathing tubes

* Intravascular catheters

Contact sports:

Staph bacteria can spread easily through cuts, abrasions and skin-to-skin contact. Staph infections may also spread in the locker room through shared razors, towels, uniforms or equipment.

Unsanitary food preparation :

Food handlers who don't properly wash their hands can transfer staph from their skin to the food they're preparing. Foods that are contaminated with staph look and taste normal.

Complications :

If staph bacteria invade your bloodstream, you may develop a type of infection that affects your entire body. Called sepsis, this infection can lead to septic shock — a life-threatening episode with extremely low blood pressure.

Prevention :These commonsense precautions can help lower your risk of developing staph infections:

* Wash your hands :  Careful hand-washing is your best defense against germs. Wash your hands with soap and water briskly for at least 20 seconds. Then dry them with a disposable towel and use another towel to turn off the faucet. If your hands aren't visibly dirty, you can use an alcohol-based hand sanitizer.
Wash your hands with soap and water regularly, such as before, during and after making food; after handling raw meat or poultry; before eating; after using the bathroom; and after touching an animal or animal waste.

* Keep wounds covered:  Keep cuts and abrasions clean and covered with sterile, dry bandages until they heal. The pus from infected sores often contains staph bacteria, and keeping wounds covered will help keep the bacteria from spreading.

* Reduce tampon risks : Toxic shock syndrome is caused by staph bacteria. Tampons left in for long periods can be a breeding ground for staph bacteria. You can reduce your chances of getting toxic shock syndrome by changing your tampon frequently — at least every four to eight hours. Use the lowest absorbency tampon you can. Try to alternate tampons with sanitary napkins whenever possible.

* Keep personal items personal : Avoid sharing personal items such as towels, sheets, razors, clothing and athletic equipment. Staph infections can spread on objects, as well as from person to person.

* Wash clothing and bedding in hot water :  Staph bacteria can survive on clothing and bedding that isn't properly washed. To get bacteria off clothing and sheets, wash them in hot water whenever possible.
Also, use bleach on any bleach-safe materials. Drying in the dryer is better than air-drying, but staph bacteria may survive the clothes dryer.
* Take food safety precautions:  Wash your hands before handling food. If food will be out for a while, make sure that hot foods stay hot — above 140 F (60 C) — and that cold foods stay at 40 F (4.4 C) or below. Refrigerate leftovers as soon as possible. Wash cutting boards and counters with soap and water.

* STREPTOCOCCUS :

Streptococcus is a genus of gram-positive coccus (plural cocci) or spherical bacteria that belongs to the family Streptococcaceae, within the order Lactobacillales (lactic acid bacteria), in the phylum Firmicutes. Cell division in streptococci occurs along a single axis, so as they grow, they tend to form pairs or chains that may appear bent or twisted. (Contrast with that of staphylococci, which divide along multiple axes, thereby generating irregular, grape-like clusters of cells.)
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Clinical Manifestations :

Acute Streptococcus pyogenes infections may take the form of pharyngitis, scarlet fever (rash), impetigo, cellulitis, or erysipelas. Invasive infections can result in necrotizing fasciitis, myositis and streptococcal toxic shock syndrome. Patients may also develop immune-mediated sequelae such as acute rheumatic fever and acute glomerulonephritis. S agalactiae may cause meningitis, neonatal sepsis, and pneumonia in neonates; adults may experience vaginitis, puerperal fever, urinary tract infection, skin infection, and endocarditis. Viridans streptococci can cause endocarditis, and Enterococcus is associated with urinary tract and biliary tract infections. Anaerobic streptococci participate in mixed infections of the abdomen, pelvis, brain, and lungs.

Structure :

Streptococci are Gram-positive, nonmotile, nonsporeforming, catalase-negative cocci that occur in pairs or chains. Older cultures may lose their Gram-positive character. Most streptococci are facultative anaerobes, and some are obligate (strict) anaerobes. Most require enriched media (blood agar). Group A streptococci have a hyaluronic acid capsule.

Classification and Antigenic Types :

Streptococci are classified on the basis of colony morphology, hemolysis, biochemical reactions, and (most definitively) serologic specificity. They are divided into three groups by the type of hemolysis on blood agar: β-hemolytic (clear, complete lysis of red cells), α hemolytic (incomplete, green hemolysis), and γ hemolytic (no hemolysis). Serologic grouping is based on antigenic differences in cell wall carbohydrates (groups A to V), in cell wall pili-associated protein, and in the polysaccharide capsule in group B streptococci.

Pathogenesis :

Streptococci are members of the normal flora. Virulence factors of group A streptococci include (1) M protein and lipoteichoic acid for attachment; (2) a hyaluronic acid capsule that inhibits phagocytosis; (3) other extracellular products, such as pyrogenic (erythrogenic) toxin, which causes the rash of scarlet fever; and (4) streptokinase, streptodornase (DNase B), and streptolysins. Some strains are nephritogenic. Immune-mediated sequelae do not reflect dissemination of bacteria. Nongroup A strains have no defined virulence factors.

Host Defenses :

Antibody to M protein gives type-specific immunity to group A streptococci. Antibody to erythrogenic toxin prevents the rash of scarlet fever. Immune mechanisms are important in the pathogenesis of acute rheumatic fever. Maternal IgG protects the neonate against group B streptococci.

Epidemiology :

Group A β-hemolytic streptococci are spread by respiratory secretions and fomites. The incidence of both respiratory and skin infections peaks in childhood. Infection can be transmitted by asymptomatic carriers. Acute rheumatic fever was previously common among the poor; susceptibility may be partly genetic. Group B streptococci are common in the normal vaginal flora and occasionally cause invasive neonatal infection.

Diagnosis :

Diagnosis is based on cultures from clinical specimens. Serologic methods can detect group A or B antigen; definitive antigen identification is by the precipitin test. Bacitracin sensitivity presumptively differentiates group A from other β-hemolytic streptococci (B, C, G); group B streptococci typically show hippurate hydrolysis; group D is differentiated from other viridans streptococci by bile solubility and optochin sensitivity. Acute glomerulonephritis and acute rheumatic fever are identified by anti-streptococcal antibody titers. In addition, acute rheumatic fever is diagnosed by clinical criteria.

Control :

Prompt penicillin treatment of streptococcal pharyngitis reduces the antigenic stimulus and therefore prevents glomerulonephritis and acute rheumatic fever. Vancomycin resistance among the enterococci is an emerging microbial threat. Vaccines are under development.

Streptococcus pneumoniae :

Clinical Manifestations :

S pneumoniae causes pneumonia, meningitis, and sometimes occult bacteremia.

Structure :

Pneumococci are lancet-shaped, catalase-negative, capsule-forming, α-hemolytic cocci or diplococci. Autolysis is enhanced by adding bile salts.

Classification and Antigenic Types :

There are more than 85 antigenic types of S pneumoniae , which are determined by capsule antigens. There is no Lancefield group antigen.

Pathogenesis :

S pneumoniae is a normal member of the respiratory tract flora; invasion results in pneumonia. The best defined virulence factor is the polysaccharide capsule, which protects the bacterium against phagocytosis.

Host Defenses :

Protection against infection depends on a normal mucociliary barrier and intact phagocytic and T-independent immune responses. Type-specific anti-capsule antibody is protective.

Epidemiology :

Pneumococcal pneumonia is most common in elderly, debilitated, or immunosuppressed individuals. The disease often sets in after a preceding viral infection damages the respiratory ciliated epithelium; incidence therefore peaks in the winter.

Diagnosis :

Diagnosis is based on a sputum Gram stain and culture; blood or cerebrospinal fluid may also be cultured. Capsular antigen can be detected serologically. Pneumococci are distinguished from viridans streptococci by the quellung (capsular swelling) reaction, bile solubility, and optochin inhibition.

Control :

Treatment is usually with penicillin. However, strains resistant to penicillin and multiple antibiotics are rapidly emerging. A vaccine is available.

The Power of Antibiotics :

This class of drugs is able to kill the group A Streptococcus bacteria that cause strep throat. They will work only on bacteria. They have no effect on sore throats caused by viruses.

Antibiotics can:

* Relieve a sore throat and other symptoms when they are caused by strep

* Help your child get better faster

* Make it less likely it will be spread to others

* Help prevent complications such as sinus and tonsil infections, and more serious things such as rheumatic fever.

Side Effects :

Antibiotics sometimes cause side effects, such as:

* Stomachache

* Nausea

* Vomiting

* Diarrhea

* Appetite loss

Usually these side effects are mild. They should stop once your child finishes the medicine. If they are severe or persist, then call your doctor.

People sometimes have an allergy to antibiotics, though it is rare. Symptoms of an allergic reaction may include:
* Wheezing

* Trouble breathing

* Rash

* Fast heartbeat

* Dizziness.
