Neisseria Species
Two pathogenic species:  N. gonorrhoeae and N. meningitidis
Neisseria are Gram- diplococci.  They are non-motile, non-sporing, catalase positive.  All are 
quite nutritionally fastidious and require special media and CO2-rich environments.
Pathogenic species are almost always intracellular.
N. gonorrhoeae
Some strains require different AA, pyrimdines, and purines, which forms the basis for 
differentiating strains by auxotyping.  There are five colony types, but only T1 and T2 
have pili that allow them to cause infections.
Pili traverse the bacteria’s outer membrane, attach to CD46 on non-ciliated epithelium, enter into 
cells, and come out on other side near basement membrane.
Their cell membrane has three layers:


--middle peptidoglycan layer, the fragments of which destroy cilia of the fallopian tube 


and cause sterility.

--outer membrane has virulence factors such as PorinA (resists serum bactericides, 


promotes epithelial cell invasion, and helps cause bacteremia), Opa proteins 


(increase adherence to host cells), and lipo-oligosaccharide (the endotoxin).
Gonorrhea penetrates between and thru epithelial cells into submucosal layer.  Causes classic 
pyogenic infection with PMN’s, epithelial sloughing, microabscesses, and lots of pus.
Risk factors include low SES/education/health care, unprotected sex, multiple partners.

Infections caused by gonorrhea

1.  Acute urethritis.  Mostly in males.  Generally self-limiting.  Dysuria and purulent discharge.

2.  Endocervical infection.  Purulent vaginal discharge, abnormal menses, pelvic pain.  Often co-
infection with other STD’s.  Some women are asymptomatic.

3.  Pelvic Inflammatory Disease (PID).  Consequence of ascending endocervical infection.  
Causes salpingitis, endometriosis, bilateral abdominal pain, discharge, fever.  May lead to 
sterility, chronic pain, and ectopic pregnancy because of loss of fallopian cilia.
4.  Anorectal inflammation.  Mostly in homosexual men.  Pain, itching, discharge from anus.
5.  Dermatitis/arthritis.  Occurs after bacteremia.  Skin will have papules on an erythematous 
base which develop into necrotic pustules.  Asymmetric joint pain.  These infections are 
susceptible to penicillin.

6.  Neonatal infections.  Ophthalmia neonatorum is a conjunctival infection from going through 
infected vagina.  After one year of age, suspect child abuse!
Treatment is Cipro or Ceftriaxone.  Always presume concomitant Chlamydia trachomatis 
infection and treat with azithromycin.
N. meningiditis
Major cause of fulminant bacteremia and meningitis.  Has a unique polysaccharide capsule.  It is 
spread person to person by the respiratory route.  Frequently carried in nasopharynx, and 
carriage rates increased by close quarters.  Special risk in closed populations (college 
dorms) and in people lacking complement.  Sub-saharan Africa has a “meningitis belt.”

Pathogenesis is caused by adherence factors that attach to non-ciliated nasopharyngeal 
epithelium.  These factors include pili which promote the intial epithelial (and 
erythrocyte) attachment, and Opa/Opc surface binding proteins.
Adherence stimulates engulfment of bacteria by epithelial cells.  Transported to basolateral surface.
The polysaccharide capsule is a major virulence factor that prevents phagocytosis and lysis.  

A lipo-oligosaccharide endotoxin also contributes to sepsis.
Infections caused by N. meningiditis
1.  Bacteremia without sepsis.  Organism spreads to blood but no major reaction.
2.  Meningococcemia without meningitis.  Fever, headache, petechia, hypotension, disseminated 
intravascular coagulation.  The Waterhouse-Friderichsen Syndrome is a rapid, 
progressive meningococcemia with shock, organ failure, adrenal necrosis, and death.

3.  Meningitis with meningococcemia.  Sudden onset fever, chills, headache, confusion, nuchal 
rigidity.  This occurs rapidly.

4.  Meningoencephalitis.  Patients are deeply comatose.

Diagnosis made by examining CSF.

Treatment is penicillin.  Close contacts of the patient receive Rifampin or Cipro.

There is also an anti-polysaccharide-capsule vaccine for all serotypes except type B.

