Chapter 24   Microbial Diseases of the Urinary and Reproductive Systems
 

Structures of the Urinary and Reproductive Systems
•         Females

•         Urinary and reproductive systems are distinct

•         Males

•         Urinary and reproductive systems share some components

 
Structures of the Urinary System
•         Components of the urinary system

•         Kidneys

•         Remove waste from the blood and excrete them in urine

•         Nephrons are the functional unit of the kidneys

•         Responsible for filtering the blood to form urine

•         Ureters-urine travels via these to the urinary bladder

•         Urinary bladder-stores urine until it can be eliminated

•         Urethra-site of urine excretion

 
Structures of the Female Reproductive System
•         Components of the female reproductive system

•         Ovaries-site of egg production

•         Uterine tubes-eggs travel toward the uterus through the uterine tubes

•         Uterus-develops a blood-rich wall in preparation for pregnancy

•         Vagina-unfertilized eggs pass through the vagina during menstruation

•         External genitalia-includes the clitoris and labia

•         Microorganisms can enter the reproductive tract through the vagina

 
Structures of the Male Reproductive System
•         Components of the male reproductive system

•         Testes-site of sperm production

•         Scrotum-external structure that contains the testes

•         System of ducts-passes sperm to the prostate gland

•         Accessory glands-includes the prostate gland; responsible for fluid addition to sperm to form semen

•         Penis-semen passes from the penis out of the body

•         Microorganisms can enter the reproductive tract through the urethra, skin of the penis, or prepuce

 

Normal Microbiota of the Urinary and Reproductive System
•         Urethra 

•         Supports colonization by some microorganisms

•         Primary species include Lactobacillus and Staphylococcus
•         Remainder of the urinary organs are sterile

•         Male reproductive system

•         The regions above the prostate are sterile

•         Female reproductive system 

•         The vagina is colonized by various microorganisms depending on hormone levels

 

•         Sterile sites

•         The urinary organs except the urethra

•         Male reproductive system above the prostate

•         Sites colonized by microorganisms

•         Urethra

•         Female reproductive system 

•         The vagina is colonized by various microorganisms depending on hormone levels

•         Microorganisms infecting the urethra can move up to infect the kidneys

•         Opportunistic and sexually transmitted microbes and infect the reproductive system

 

Bacterial Diseases of the Urinary System
•         Examples of bacterial diseases of the urinary system

•         Bacterial urinary tract infections

•         Leptospirosis

•         Streptococcal acute glomerulonephritis

 
Bacterial Urinary Tract Infections
•         Bacteria can infect all regions of the urinary tract 

•         Cause: Escherichia coli causes most cases

•         Portal of entry: Urethra often by self-inoculation with fecal bacteria

•         Signs/Symptoms: Frequent, urgent, painful urination; urine may be cloudy with foul odor

•         Susceptibility: Females due to short urethra that is close to the anus

•         Diagnosis: Urinalysis 

•         Treatment: Antimicrobial drugs

•         Prevention: Prevent contamination by fecal microbes

 

Leptospirosis
•         Cause: Leptospira interrogans
•         Portal of entry: Contact with urine of infected animal or contaminated water or soil

•         Signs/Symptoms: Myalgia, headache, abdominal pain, nausea, vomiting, and fever

•         Incubation period: Two days to four weeks

•         Susceptibility: Everyone

•         Treatment: Oral doxycycline or intravenous penicillin for severe cases

•         Prevention: Rodent control, vaccine for pets and livestock

 

Streptococcal Acute Glomerulonephritis
•         Antigens of some group A Streptococci strains are not removed from the body when they are bound to antibody

•         These antibody-antigen complexes are deposited in the glomeruli of the kidneys

•         Produces inflammation of the glomeruli and nephrons (glomerulonephritis) 

•         Produces hypertension and low urine output

•         Young patients usually recover but irreversible kidney damage can occur in adults

 

Nonvenereal Diseases of the Reproductive Systems
•         Nonvenereal diseases are those not usually transmitted sexually

•         Examples of nonveneral diseases of the reproductive systems

•         Staphylococcal toxic shock syndrome

•         Bacterial vaginosis

•         Candidiasis

 

Staphylococcal Toxic Shock Syndrome
•         Cause: Certain Staphylococcus aureus strains

•         Virulence factors: Toxic shock syndrome toxins

•         Portal of entry: Grows in the vagina or enters a wound

•         Signs/Symptoms: Sudden high fever, vomiting, rash, low blood pressure, and sore throat

•         Incubation period: Two to three days 

•         Susceptibility: Menstruating women, newly delivered moms, and surgery patients

•         Treatment: Supportive therapy, vancomycin, and antistaphylococcal immunoglobulin

•         Prevention: Avoid vaginal insertions

 

Bacterial Vaginosis
•         Cause: Bacteria such as Gardnerella vaginalis and Mycoplasma hominis
•         Virulence factor: Decline in the lactobacilli population results in an increased vaginal pH that allows or promotes growth of the causative bacteria

•         Portal of entry: Ingestion via fecal-oral route

•         Signs/Symptoms: White vaginal discharge with a “fishy” odor

•         Susceptibility: Individuals with multiple sexual partners or those who douche 

•         Diagnosis: Signs and symptoms 

•         Treatment: Oral or vaginal metronidazole

 

Candidiasis
•         Cause: Candida albicans
•         Portal of entry: Mucous membranes (member of the normal microbiota)

•         Signs/Symptoms: White curdlike discharge, burning, itching, painful intercourse

•         Incubation period: Typically seven to ten days

•         Susceptibility: Women on antimicrobial drugs, immunocompromised individuals such as AIDS patients

•         Treatment: Antifungal drugs

•         Prevention: Avoid moisture in the genital area

 

Sexually Transmitted Diseases (STDs)
•         STDs are a common worldwide occurrence

•         Young people who experiment with sex are at risk

•         Presence of lesions from STDs is a risk factor for the transmission of HIV

•         Female adolescents are at risk because the cervical lining is prone to bacterial infection

•         Prevention includes abstinence or mutual monogamy

•         Types of STDs

•         Bacterial STDs

•         Viral STDs

•         Protozoan STDs

 
Pelvic Inflammatory Disease (PID)
•         Untreated PID can cause ectopic pregnancy or sterility

•         Cause: Neisseria gonorrhoeae, Chlamydia trachomatis, Mycoplasma hominis (rarely)

•         Portal of entry: Mucous membrane of vagina

•         Signs/Symptoms: Inflammation, fever, abdominal pain

•         Incubation period: Months to years after infection

•         Susceptibility: Women with untreated gonorrhea or chlamydial infection

•         Treatment: Ofloxacin, metronidazole, doxycycline, ceftriaxone, or cefoxitin

•         Prevention: Abstinence or mutual monogamy

 

Bacterial Sexually Transmitted Diseases
•         Bacteria are a common cause of STDs

•         Bacteria causing STDs survive poorly on inanimate objects and are thus transmitted via sexual intercourse

•         Examples of bacterial STDs

•         Gonorrhea

•         Syphilis

•         Chlamydial Infections

•         Chancroid

 

Gonorrhea
•         Cause: Neisseria gonorrhoeae
•         Virulence factors: Fimbriae, polysaccharide capsule, lipooligosaccharide

•         Portal of entry: Mucous membranes of genitalia

•         Signs/Symptoms: Men experience painful urination and pus-filled discharge; women are asymptomatic

•         Incubation period: Two to five days

•         Susceptibility: Sexually active individuals

•         Treatment: Cephalosporin or quinolones

•         Prevention: Abstinence, mutual monogamy, condom use

 

Syphilis
•         Signs and Symptoms

•         Primary syphilis-presence of chancre (painless, hard lesion)

•         Secondary syphilis-widespread rash, sore throat, headache, mild fever, malaise, myalgia

•         Latent syphilis-no clinical signs

•         Tertiary syphilis-gummas, dementia, blindness, paralysis, heart failure

•         Pathogen and Virulence Factors

•         Treponema pallidum is the causative agent

•         Pathogenesis

•         Transmission

•         Mainly via sexual contact

•         Can also be transmitted from mother to fetus

•         Congenital syphilis can result in death, retardation, and malformation of various organs

•         Epidemiology

•         Endemic among sex workers, men who have sex with men, and illegal drug users

•         Diagnosis, Treatment, and Prevention

•         Diagnosis of primary, secondary, and congenital syphilis made with specific antibody test against T. pallidum antigens

•         Treatment (except tertiary syphilis) is primarily with penicillin G

•         Prevention includes abstinence, mutual monogamy, or use of condoms

 

Chlamydia
•         Signs and Symptoms

•         Females-most are asymptomatic

•         Males-painful urination, pus discharge from the penis

•         Lymphogranuloma venereum-severe form of disease characterized by a transient genital lesion and a bubo in the groin 

•         Pathogen and Virulence Factors

•         Chlamydia trachomatis
•         Developmental cycle 

•         Elementary bodies-infective form

•         Reticulate bodies-reproductive form

•         Pathogenesis

•         Enters the body through abrasions or lacerations and infects cells of the conjunctiva or cells lining various mucous membranes 

•         Chlamydial infection in adolescence is associated with increased risk of cervical cancer

•         Epidemiology

•         Most common reportable STD in the U.S.

•         Diagnosis, Treatment, and Prevention

•         Diagnosed upon demonstration of bacterium in sample

•         Treatment is with antimicrobial drugs

•         Prevented by abstinence or mutual monogamy

 

Chancroid
•         Cause: Haemophilus ducreyi
•         Virulence factors: Toxin that kills epithelial cells

•         Portal of entry: Mucous membranes of genitalia

•         Signs/Symptoms: Soft chancres (ulcers), pain upon urination in women, buboes form in some patients

•         Incubation period: One to fourteen days

•         Susceptibility: Uncircumcised men

•         Treatment: Antimicrobial drugs

•         Prevention: Abstinence, mutual monogamy, condom use

 

Viral Sexually Transmitted Diseases
•         Viruses are the most common cause of STDs

•         Examples of viral STDs

•         Genital herpes

•         Genital warts

 

Genital Herpes
•         Signs and Symptoms

•         Small blisters on or around the genitals or rectum

•         Pathogen and Virulence Factors

•         Herpes simplex viruses type 2 (main cause) and type 1 

•         Virus can become latent in nerve cells

•         Pathogenesis

•         Herpesvirus kills epithelial cells at infection site

•         Blisters may form at sites far removed from initial infection site

•         Epidemiology

•         Small blisters on or around the genitals or rectum

•         Diagnosis, Treatment, and Prevention

•         Diagnosis made based on characteristic lesions

•         Treatment requires administration of acyclovir or other antiviral agents to lessen symptoms

•         Prevention can be achieved through abstinence or mutual monogamy

 

Genital Warts
•         Cause: Human papillomavirus

•         Portal of entry: Infection of the mucous membrane or skin of the genitalia through direct contact with infected individuals or infected fomites 

•         Signs/Symptoms: Growths ranging from soft, small bumps to very large sites on the genitals

•         Incubation period: Three to four months

•         Susceptibility: Sexually active individuals

•         Diagnosis: Visual inspection

•         Treatment: Removal of warts 

•         Prevention: Abstinence and mutual monogamy

 

Protozoan Sexually Transmitted Diseases
•         Examples of protozoan STDs

•         Trichomoniasis

 

Trichomoniasis
•         Signs and Symptoms

•         Females-foul-smelling, yellow-green vaginal discharge and vaginal irritation

•         Males-typically asymptomatic

•         Pathogen and Virulence Factors

•         Trichomonas vaginalis
•         Pathogenesis and Epidemiology

•         Transmission primarily via sexual intercourse

•         Most common curable STD in women

•         Individuals with multiple sex partners or other venereal diseases are at higher risk for the disease

•         Diagnosis, Treatment, and Prevention

•         Diagnosis made based on presence of Trichomonas in secretions of the vagina, urethra, or prostate

•         Treated with a single dose of oral metronidazole

•         Prevention requires not engaging in sexual intercourse with infected persons

