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Historical perspective

1.Lord Joseph Lister (1827-1912) Prof. Of Surgery in Glasgow, Edinburgh and Kings College, London, - bacteria caused Wound infection. Carbolic dressings to prevent infection (Lancet 1867). His ‘Antiseptic Principle’ has been replaced today by ‘Asepsis.’

2. Louis Pasteur (1822-1895) Pasteurization

3. Sir Alexander Fleming (1883-1955) Prof. Of Bacteriology, St. Mary’s Hospital, London in 1928 noticed that petri dishes where he was growing bacteria were contaminated with mold spores and bacteria around the mold had been killed. In 1929 he published a preliminary but vague description of his discovery  and it took 11 years until scientists in Pathology department in Oxford rediscovered the effect of Penicillin. 

4. Semmelweis, a Hungarian Obstetrician working in Vienna in 19th. Century observed that there were far too many infant mortality in Ward No. 1., where Medical Students assisted in delivery than in Ward No. 2 where only midwives worked. He hypothesized that Medical Students leaving the morgue, who did not wash their hands and changed clothes, transmitted bacteria that caused a deadly infection in babies

5. Hans Christian Joachim Gram (1853-1938) Prof. of Pharmacology and Medicine in Copenhagen described his method of staining bacteria in 1884, while doing his post graduation in Berlin

Sepsis

Infection is the invasion of the body by pathogenic organisms. For this to happen two criteria must be fulfilled:

1. Sufficient number of pathogens must enter the tissue

2. The patient’s resistance must be low enough to allow them to multiply and invade

Factors producing lower body resistance are:

A. Generalized – Anaemia, Agranulocytosis, Steroid therapy, Diabetes, AIDS

B. Localized – Foreign bodies, Haematoma, Fractures, Dead /Crushed tissues

Antibacterial therapy

Antibacterial drugs damage bacteria without harming the tissues. They are of two types:

1. Synthetic drugs like Sulphonamides, Nalidixic Acid, Nitrofurantoin

2. Antibiotics – which are products of other microbes viz. Streptomyces fungis produces Streptomycin. The ability of one microorganism to interfere with the growth of another is called ‘Antibiosis’. 

According to their mode of function the antibiotics can be of two types:

A. Bacteriostatic- which retard growth and multiplication of bacteria like Macrolides, Tetracycline

B. Bactericidal- which kill bacteria and other microbes viz. Penicillin, Cephalosporin

Antibiotics can function by four ways:

2. By disrupting Nucleic acid synthesis viz. Quinolones, Rifampicin

3. By disrupting protein synthesis viz. Aminoglycosides, Macrolides, Chloramphenicol, Tetracycline

4. By disrupting cell membrane function viz. Polymyxin, Amphoterecin

5. By disrupting cell wall synthesis viz. Penicillin, Cephalosporin, Vancomycin.

Culture and Sensitivity

In the laboratory condition bacteria is grown on seaweed called ‘Agar’. This is called bacterial culture. Antibiotic disks soaked in various antibiotics at their respective critical concentration are put on this bacterial culture and we look for a zone of inhibition of bacterial growth all around these disks. The larger the zone, the more effective is that antibiotic. This is referred to as bacterial sensitivity.

Gram Stain

Aniline Gentian Violet is violet in colour and bacteria des not retain it inside its cell unless it forms a complex with Lugols Iodine. Now when washed with water, only those bacteria retain violet complexes within them the pores in whose cell wall are smaller than the complexes. These are Gram +ve bacteria. The remaining bacteria are stained red by adding Safranin and these are Gram –ve bacteria.

Classification of Bacteria 

According to their environment of growth bacteria can be either Aerobic or Anaerobic. Anaerobic bacteria like B. fragilis cannot survive and consequently cannot be cultured in aerobic conditions. 

Morphologically bacteria are:

· round and present in chains or clusters. These are called ‘cocci’ and are usually Gram +ve like Staphylococci, Streptococci etc. Nisceria is however a Gm –ve cocci.

· shaped like rods and called ‘bacilli’. Bacilli are usually Gram –ve like E.coli, Shigella, Salmonella, Proteus and Pseudomonas. Lactobacilli and Cl. tetani are Gram + ve bacilli.
Choice of Antibiotics

Anaerobes: Metronidazole, Clindamycin and certain Cephalosporins.

Aerobes: 

A. Gram +ve  - Penicillin, Ampicillin, Cephalosporin I, II and IV generation, Macrolides

B. Gram –ve – Sulphas, Streptomycin, Chloramphenicol, Quinolones, Aminoglycosides, Cephalosporins II and III generation
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A combination of antibiotics is often used as empirical therapy in serious infections, in poly microbial infections and to minimize the emergence of resistant strains during therapy. Antibiotic abuse besides causing respective side effects also leads to drug resistance.

Surgical Prophylaxis

Routine elective surgeries in healthy individuals require no antibiotic prophylaxis. More emphasis should be placed on asepsis rather than antibiotics.  Prophylaxis is however strongly recommended in

1. Immune compromised patients e.g. Neoplasia and AIDS

2. Bone marrow depression – Aplastic Anaemia, Neoplasia, Drugs

3. Pre existing infective conditions

4. Metabolic conditions like Diabetes

5. Valvular heart disease to prevent bacterial endocarditis 

Both Gram +ve and Gram –ve cover is essential. A combination of Cephalosporin and Aminoglycoside is commonly used today having replaced the age old Penicillin. The drug is administered 1 hour before surgery and repeated 6 hours, 12 hours and 24 hours post operatively.

Tetanus and Gas Gangrene  

The spores of Cl.tetani and Cl. bancrofti are often present in soil, dust, unbleached wool and in the bowel. They are very resistant to heat and chemicals and can remain in faulty heat sterilizers. Prophylaxis for Tetanus is a must before any surgical procedure. Both tetanus and Gas gangrene have fatal consequences.

Tuberculosis

A bacteriological diagnosis is difficult to reach, as both staining and culture are difficult. Mycobacterium tuberculosis is cultured in an egg-containing medium called Lowenstein Jenson medium and stained by Zeel Nelson stain. The bacteria is stained by boiled carbol fuschin and subsequently when washed by a dilute acid, ascetic acid, the stain remains unchanged – magenta coloured rods which can not be destained by acid, hence the name Acid Fast bacilli.

