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FAMILY NEISSERIACEAE

• Gram-negative cocci

• Residents of mucous membranes of warm-
blooded animals

• Genera include Neisseria, Branhamella, 
Moraxella

• 2 primary human pathogens:

• Neisseria gonorrhoeae

• Neisseria meningitidis
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NEISSERIA

3



GENUS NEISSERIA

• Gram-negative, bean-shaped, diplococci

• None develop flagella or spores

• Capsules on pathogens

• Pili

• Strict parasites, do not survive long outside of 
the host

• Aerobic or microaerophilic

• Oxidative metabolism

• Produce catalase and cytochrome oxidase

• Pathogenic species require enriched complex 
media and CO2
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NEISSERIA GONORRHOEAE:
THE GONOCOCCUS

• Causes gonorrhea, an STD

• Virulence factors: 

• Fimbriae, other surface molecules 

for attachment; slows phagocytosis

• IgA protease – cleaves secretory IgA
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EPIDEMIOLOGY AND PATHOLOGY

• Strictly a human infection

• In top 5 STDs

• Infectious dose 100-1,000

• Does not survive more than 1-2 hours on 

fomites
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COMPARATIVE INCIDENCE OF 
REPORTABLE INFECTIOUS STDS  
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GONORRHEA

Infection is asymptomatic in 10% of males and 
50% of females

• Males – urethritis, yellowish discharge, 
scarring, and infertility

• Females – vaginitis, urethritis, salpingitis 
(PID) mixed anaerobic abdominal infection, 
common cause of sterility and ectopic tubal 
pregnancies

• Extragenital infections – anal, pharygeal, 
conjunctivitis, septicemia, arthritis

8



GONORRHEAL DAMAGE TO THE MALE 
REPRODUCTIVE TRACT
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ASCENDING GONORRHEA IN 
WOMEN
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GONORRHEA IN NEWBORNS

• Infected as they pass through birth canal

• Eye inflammation, blindness

• Prevented by prophylaxis immediately after 

birth
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DIAGNOSIS AND CONTROL

• Gram stain – Gram-negative intracellular 

(neutrophils) diplococci from urethral, vaginal, 

cervical, or eye exudate – presumptive identification

• 20-30% of new cases are penicillinase-producing 

PPNG or tetracycline resistant TRNG

• Combined therapies indicated

• Recurrent infections can occur

• Reportable infectious disease

• Off-white colonies on chocolate agar with no 

discoloration of agar
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GRAM STAIN OF URETHRAL 
PUS
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NEISSERIA MENINGITIDIS: THE 
MENINGOCOCCUS

Virulence factors:

• Capsule

• Adhesive fimbriae

• IgA protease

• Endotoxin

• 12 strains; serotypes A, B, C cause most cases
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EPIDEMIOLOGY AND 
PATHOGENESIS

• Prevalent cause of meningitis; sporadic or epidemic

• Human reservoir – nasopharynx; 3-30% of adult 

population; higher in institutional settings

• High risk individuals are those living in close quarters, 

children 6 months-3 years, children and young adults 

10-20 years

• Disease begins when bacteria enter bloodstream, cross 

the blood-brain barrier, permeate the meninges, and 

grow in the cerebrospinal fluid

• Very rapid onset; neurological symptoms; endotoxin 

causes hemorrhage and shock; can be fatal
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DISSEMINATION OF THE 
MENINGOCOCCUS FROM A 

NASOPHARYNGEAL INFECTION 
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ONE CLINICAL SIGN OF MENINGOCOCCEMIA
HAEMORRHAGIC RASH
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CLINICAL DIAGNOSIS 

• Gram stain CSF, blood, or nasopharyngeal 

sample

• Culture for differentiation

• Gray colonies on chocolate agar with green 

haze in agar immediately under and 

adjacent to colonies

• Rapid tests for capsular polysaccharide
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TREATMENT AND PREVENTION

• Treated with IV penicillin G, cephalosporin

• Prophylactic treatment of family members, 

medical personnel, or children in close contact 

with patient

• Primary vaccine contains specific purified 

capsular antigens
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OTHER GRAM-NEGATIVE 
COCCI AND COCCOBACILLI

• Genus Branhamella

• Branhamella catarrhalis – found in nasopharynx: 

significant opportunist in cancer, diabetes, alcoholism

• Genus Moraxella 

• Bacilli – found on mucous membranes

• Pink coloration of colonies on chocolate agar not 

apparent on blood agar

• Genus Acinetobacter 
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MODIFIED THAYER-MARTIN 
AGAR

• Colistin: Inhibits gram-negative flora (N. 

gonorrhoeae and N. meningitidis resistant to 

colistin, most saprophyic species of 

Neisseria susceptible)

• Vancomycin: Inhibits gram-positive flora

• Nystatin: Inhibits yeast flora

• Trimethoprim: Inhibits swarming Proteus
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