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    The book contains topics on Bacterial Diseases like Anthrax, pneumonia, Bacterial Tooth Decay, Bubonic plague, Tuberculosis, Leptospirosis, Syphilis, Leprosy, Burn Infection, Gas gangrene, Spontaneous bacterial peritonitis, Relapsing fever, Rat-bite fever, Brucellosis and many more. Each disease has been explained by its symptoms, diagnosis, causes, and treatment. At the start, there is a summary of the whole chapter, so that one can easily take the concept within the limited time. Keywords are also included for a quick indicator of the chapter. The book contains introductory material for pharmacy, medical, & dental students, also M Phil, Ph.D. for Pharmacology, Botany, Zoology, Microbiology, Pharmacy, Biotechnology, and all other related health sciences subjects. It is also very helpful for common people.
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      Abstract




      Anthrax is a bacterial disease and caused by the transfer of bacterial spores. B. anthracis is gram-positive, non-motile, and aerobic bacteria. There are 3 types of commonly caused anthrax: inhalational anthrax, cutaneous anthrax, and gastrointestinal anthrax; each with its signs and symptoms. In the old days, anthrax is diagnosed by clinical findings and by the exposure history to bacteria. In the laboratory, the Gram staining procedure, ELISA, screening, and serologic assays are used. Antimicrobial drugs are not given at once before the appearance of symptoms unless the evidence is found that the risk is present. Some antibiotics are also found to be effective against B. anthracis such as chloramphenicol, tetracyclines, rifampin, and other first-generation cephalosporins. Anthrax is not transmitted from one individual to another even in case of inhalational anthrax. However, standard precautions must be taken to avoid any risk.
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      INTRODUCTION




      Anthrax is a bacterial disease of lungs and skin and progressive to severe ulceration caused by B. anthracis in humans and animals that exists as resistant spores in soil cause disease in humans and animals who have ingested or inhaled these spores. The major source of transfer of spores in humans is contact with other infected individuals for example wool, hair, the habitat of infected animals [1].




      B. anthracis is gram-positive, non-motile, and aerobic bacteria. Spore-forming B. anthracis is large 3.0 to 10.0 µm by 1.0 to 1.5 µm. The optimum temperature for their growth is 37oC and they naturally grow in the form of colonies. In the laboratory, it grows and appears as a single organism but they are in the form of long chains. The pathogenicity of B. anthracis is present in two parts of plasmids, one causes the inhibition of phagocytosis by producing a polyglutamyl capsule




      and the other helps in the production of exotoxins and have genes for it [2].


    




    

      SYMPTOMS




      There are 3 types of commonly caused anthrax Fig. (1). In the case of inhalational anthrax, the initial attack is mild and non-specific, normally the disease is not identified at this stage. The patient bears fever, chest and abdominal pain, and cough. After some days a second stage begins suddenly and acute with fever, cyanosis, and diaphoresis. Patients have swollen lymph nodes, edema of neck and chest. This stage rapidly becomes severe and can cause death within 36 hours [3].
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Fig. (1))


      Types and pathogenesis of anthrax.



      In cutaneous anthrax, bacterial spores get entry into the body through wounds and cuts. After seven days of entry, primary lesions appear which are usually painless. In the next one to two days these lesions increase in size and filled with some fluid also containing leukocytes and gram-positive bacilli. Later, the lesion is enclosed by gelatinous edema. Patients have low fever and malaise. Naturally occurring anthrax is 95% of cutaneous type.




      In gastrointestinal anthrax, initial symptoms start appearing after two to five days of attack consists of nausea, fever, body pains, and vomiting. These lesions are formed in caecum and ileum. In some cases, gastric ulcers are also formed.




      Sometimes, inhalational anthrax may result in causing anthrax meningitis which is less common but affects the cerebrospinal fluid. Patients have 100 percent chances of death if proper antibiotics are not given [4].


    




    

      DIAGNOSIS




      In the old days, anthrax is diagnosed by clinical findings and by the exposure history to bacteria. With the change in the history of exposure as the spores are now transferred either by air or some other delivery means. Anthrax is identified by the general symptoms that appear on the body [5].


    




    

      LABORATORY DIAGNOSIS




      In the laboratory, the Gram staining procedure is used for testing either by taking a sample from lesions or blood. Tests are also performed by checking the growth that appeared on sheep's-blood agar. Different colonies appeared indicating different strains. Growth cannot be checked on MacConkey agar. Confirmatory diagnostic tests are performed by checking the growth of virulent strains on nutrient media with the little addition of carbon dioxide. Some additional confirmatory test is used which involve lysis of bacteria by gamma phage or antibody staining of the cell wall antigen.




      Screening assays are also directly used by taking samples (nasal swabs). Such samples are also used to check how the infection is occurred either by inhalation or by the wound. For retrospectively purpose serologic testing is useful and samples are taken from acute phases of illness [6].


    




    

      MANAGEMENT




      Antimicrobial drugs are not given at once before the appearance of symptoms unless the evidence is found that the risk is present. The unnecessary use of antibiotics without the confirmation of risk is also dangerous and can cause resistance to the strain. However, prophylaxis is recommended for a long period of time. As the strains of B. anthracis is used for bioterrorist attack and overseas strains are resistant to certain antibiotics, only ciprofloxacin is used in initial stages [7].




      Some special anthrax vaccines, containing a sterile and attenuated culture of the strain of B. anthracis is administrated to persons of armed forces and no side effects for the use of this drug are reported. For the effective results vaccine is given at 2 and 4 weeks and the next dose is given at 6 and 12 months. These experiments are performed on monkeys first. For the maintenance of immunity annual boosters are also given necessarily.




      The supply of vaccines is very small, however, at present mostly vaccines are not recommended at first. In primates, prophylaxis treatments are given at an optimal level with the combination of some antibiotics [8].




      For many decades, penicillin is being used for the treatment of anthrax and there is no resistance found in strains of bacteria for penicillin. In vitro, some other antibiotics are also found to be effective against B. anthracis such as chloramphenicol, tetracyclines, rifampin, and other first-generation cephalosporins [9].




      Anthrax is not transmitted from one individual to another even in case of inhalational anthrax. However, standard precautions must be taken to avoid any risk. Patients in hospitals should be treated in separate rooms. Fluids from patients with cutaneous anthrax should not come in contact with others. Dressings of such patients are dangerous and should be wasted properly. Sporicidal solutions must be used in hospital rooms for decontamination. The public health security department should be notified immediately if there is any risk of release of B. anthracis [10].
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      Abstract




      Inflammation of the lungs due to the attack of Streptococcus pneumonia bacterium is termed as pneumonia. Only one or both lungs may be affected. People of less developed countries are at substantial risk of suffering from pneumonia. Cough, high fever, breathing problems, and chest pain are some common symptoms of pneumonia. Chest X-ray, blood test, bronchoscopy are diagnostic methods to identify pneumonia. Certain antibiotics such as Penicillin, Augmentin, Erythromycin, Amoxicillin, Azithromycin, and Fluoroquinolones are used for the treatment of pneumonia. Vaccines are also available such as the pneumococcal conjugate vaccine (PCV13) and the pneumococcal polysaccharide vaccine (PPV23; Pneumovax). A healthy lifestyle including quitting smoking, hand washing, proper sleep, a healthy diet, and exercise strengthens the immune system and reduces the chances of pneumonia.
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      INTRODUCTION




      Pneumonia is an inflammation of lungs due to infection caused by bacteria, viruses, or fungi. In this condition, pus accumulates in air sacs or alveoli of the lungs and blocks the air passage (Fig. 2). Single or both lungs may be affected. Streptococcus pneumoniae, a gram-positive bacterium, is the most common type of bacteria which causes pneumonia [1]. Mycoplasma pneumoniae, chlamydia pneumoniae are some other types of bacteria that cause pneumonia [2]. According to study one million children of 5 years old or below are suffering from death due to pneumonia. 90-95% of deaths are reported to occur in less developed countries. South Asia is one of those countries which have the highest rate of deaths of children due to pneumonia [3].
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Fig. (2))


      Pneumonia pathogenesis.

    




    

      SYMPTOMS




      Common symptoms of pneumonia are:





      

        	Cough with mucus




        	Sore throat




        	Chills




        	Fever




        	Pain in chest




        	Fast breathing




        	Shortness of breath


      




      Symptoms of pneumonia can vary from mild to lethal. Further symptoms depend on the cause of the infection and its severity. Age and overall fitness of the individual also play a key role. As seen in Children, they don't have chest infection instead they suffer from high fever which becomes lethal and causes death. Similarly, older persons show different symptoms. In most cases, cold followed by the fever of 104°F high and cough with mucus observed as initial symptoms of pneumonia [4].




      Certain symptoms are relevant to the site of infection. For example, if air passages become infected cough with sputum is a predominant symptom. In some cases, the spongy tissue that contains the air sacs in the lungs is infected. In this situation, the lungs become stiff due to impaired blood oxygenation causes the difficulty in breathing. Pneumonia that depends on the causative bacterium has a slow onset of symptoms. A deteriorating cough, severe headaches, and pain in muscles may be the symptoms [5].


    




    

      DIAGNOSIS




      Pneumonia can be diagnosed by:





      

        	Chest X-ray




        	Blood test




        	Sputum test




        	Urine test




        	Pulse oximetry




        	Fluid sample test




        	Bronchoscopy


      




      Initially, a doctor hears abnormal, crackling sounds in the chest and then recommends a chest X-ray that confirms the infection. Pneumonia can be detected by sputum culture test, sputum samples observed under the microscope for identification of microorganisms. In some situations, the detection of pneumonia caused by Legionella Pneumococcus determines by urine tests. Blood tests reveal the immune response of the body to certain infections. (WBCs) white blood cells count through a blood test that often gives a clue about the severity and cause of pneumonia. Pulse oximetry is a method in which an oxygen sensor is positioned on 1 of the patient's fingers. It shows whether lungs properly move enough oxygen into the bloodstream. A urine test can detect Streptococcus pneumoniae and Legionella pneumophila bacteria [6].




      If a doctor suspects liquid in the pleural space of the chest, the fluid sample test is done by taking fluid through a needle inserted between ribs. This test helps to detect the cause of infection.




      Bronchoscopy test considers the air passages of lungs. This is done by using a camera attached at one end of a flexible, thin tube which introduced into the mouth/nose. It enables the doctor to examine the throat and lungs. Doctors do this test when primary signs are severe and the body isn't properly responding to antibiotics [7].


    




    

      MANAGEMENT




      Antibiotics are used to treat pneumonia caused by bacteria. In severe cases, the affected person is usually referred to as the hospital. Oxygen therapy may be used if oxygen levels are low. Penicillin, Augmentin, Erythromycin, Amoxicillin are some common antibiotics used for Streptococcus pneumoniae infection. 2nd and 3rd generation antibiotics like cephalosporins, fluoroquinolones are used in Klebsiella pneumoniae infection. Macrolides e.g. erythromycin, azithromycin, and fluoroquinolones are some commonly used antibiotics for the treatment of Mycoplasma pneumonia. Fluoroquinolones are used to treat infection caused by Legionella pneumoniae.




      A recent study in the Netherlands verified that the addition of steroid medication, dexamethasone, to antibiotic therapy reduces the period of hospitalization. This should be used for patients who have a compromised immune system.




      Some antibiotics injected into a vein intravenously [8].




      Vaccines are also available to treat pneumococcal infection. Two vaccines are (i) the pneumococcal conjugate vaccine (PCV13) (ii) the pneumococcal polysaccharide vaccine (PPV23; Pneumovax).




      The pneumococcal conjugate vaccine is suggested for children and adults with age up to 64 years having chronic lung disease and diabetes-like health issues. The pneumococcal polysaccharide vaccine is suggested for those adults who have a greater risk of developing pneumococcal pneumonia-like people who have diabetes, alcoholic persons, smokers, and those persons whose spleen have been removed. According to the National Institutes of Health, vaccines against pneumonia do not prevent all symptoms. But it causes milder illness and reduces the risk of complications.




      Respiratory therapy uses various techniques, including the delivery of the specific drug directly into the lungs. Oxygen therapy helps to maintain the bloodstream oxygen level. Oxygen is supplied through a nasal tube or a face mask. In extreme situations, a ventilator (a machine that supports breathing) may be used [9].
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