Chapter 6 Pathogenic Microorganisms

Types of Harmful Microorganisms

Bacteria

CLASSIFICATION

Shape: coccus, bacillus, spiral.

Gram stain: gram-positive and gram-negative.

Biochemical and cultural characteristics:

Aerobic and anaerobic.

Spore formation.

“Biochemical profile” aids identification.

Antigenic structure: antigens in cell body, capsule, flagella.

DISEASES CAUSED BY PATHOGENIC BACTERIA

Staphylococci: inhabit skin and nasal cavity; cause boils, pulmonary infection.

Streptococci:

Alpha streptococci: normal inhabitants of respiratory tract.
Beta streptococci: cause strep sore throat, scarlet fever, skin infections, uterine infections.

Gamma streptococci: limited pathogenicity.

Pneumococci: pneumonia.

Gram-negative cocci:

Meningococci cause meningitis.

Gonococci cause gonorrhea.

Gram-positive bacilli:

Aerobic: diphtheria bacillus, Listeria.

Anaerobic: clostridia cause gas gangrene, tetanus, botulism.

Gram-negative bacteria: a large diverse group that causes various systemic and intestinal infections

Spiral organisms: Syphilis, Lyme disease.

Acid-fast organisms: tuberculosis.

Antibiotic Treatment of Bacterial Infection

Inhibits cell-wall synthesis:

Inhibits cell-membrane function.

Inhibits metabolic functions of bacterium.

Competitive inhibition.

ANTIBIOTIC SENSITIVITY TESTS

Tube dilution: measures highest dilution inhibiting growth in test tube.

Disk method: inhibition of growth around disk indicates sensitivity to antibiotic.

BACTERIAL RESISTANCE TO ANTIBIOTICS

Bacteria develop enzymes that inactivate antibiotic—for example, penicillinase.

Bacteria develop other mechanisms that circumvent effects of antibiotics.

ADVERSE EFFECTS OF ANTIBIOTICS

Toxicity: almost all have some toxicity, which varies with the antibiotic.

Hypersensitivity: may cause fatal reaction if given to sensitized patient.

Alteration of normal bacterial flora: disturbs normal bacterial flora and allows overgrowth of pathogens.

Development of resistant strains: may complicate treatment.

INDICATIONS FOR ANTIBIOTICS

Infection caused by susceptible organisms.

Should not be administered if not indicated because of potential adverse effects.

Chlamydiae
CHARACTERISTICS

Gram-negative nonmotile bacteria.

Deficient in enzymes and can only live in host tissue.

Form inclusion bodies in infected cells.

CHLAMYDIAL DISEASES

Nongonococcal urethritis.

Inclusion conjunctivitis.

Pulmonary infections.

Lymphogranuloma venereum.

Rickettsiae and Ehrlichiae

CHARACTERISTICS

Intracellular parasites transmitted to humans by insect bites.

Multiply in endothelial cells of blood vessels or in white cells.

Cause febrile illness with skin rash.

Respond to some antibiotics.

Mycoplasmas
CHARACTERISTICS

Fragile bacteria lacking cell wall.

Cause primary atypical pneumonia.

Respond to some antibiotics.

Viruses

STRUCTURE

Either DNA or RNA.

Genome enclosed in capsule.

Size and complexity of genome varies with virus.

Virus lacks metabolic enzymes and relies on metabolic processes of host for survival.

MODE OF ACTION

Invades host cell and produces various effects.

Asymptomatic.

Acute cell necrosis.

Cell hyperplasia and proliferation.

Slowly progressive cell injury.

Neoplasia.

Inclusion bodies formed are caused by masses of viral particles.

BODILY DEFENSES AGAINST VIRAL INFECTIONS

Formation of interferon: “broad-spectrum” antiviral agents.

Cell-mediated immunity and humoral defenses.

CLASSIFICATION OF VIRUSES

Nucleic acid structure: either DNA or RNA.

Size, structural configuration, and biologic characteristics.

ANTIVIRAL AGENTS

Block viral multiplication or prevent virus from invading cell.

Limited use because of toxicity and limited effectiveness.

Fungi

TYPES OF FUNGAL INFECTIONS

Superficial fungal infections.

Dermatophytes: athlete’s foot, jock itch.

Mucous membranes: Candida causes vaginitis.

Highly pathogenic fungi: Histoplasma and Coccidioides cause acute or chronic pulmonary infection, occasionally progressive systemic infection.

Other systemic fungal diseases of medical importance.

Blastomycosis: similar to histoplasmosis.

Cryptococcus: occasionally causes chronic meningitis.

TREATMENT OF FUNGAL INFECTIONS

Superficial fungal infections respond to various medications.

Acute systemic fungal infections treated with antifungal antibiotics.
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