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Objectives
Understand the morphology, epidemiology,

pathogenesis, and laboratory diagnosis of Neisseria
gonorrhoeae

Understand the morphology, epidemiology,
pathogenesis, and laboratory diagnosis of Neisseria
meningitides



Introduction

Gram —ve COOCl—» Stunl 5.
Neisseria gonorrhoeae
Neisseria meningitidis

Moraxella catarrhalis 1ess common

Other Neisseria species (non-pathogenic)
N. cineria, N. lactamica, N. polysaccharea, N. subflava,

N. sicca, N. mucosa, N. flavescens



Neisseria gonorrhoeae
(gonococcus)
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* Gram-negative cocci often

arranged in pairs (diplococci)

with adjacent sides flattened« ““psia

* Oxidase positive — = =5
* Most catalase positive
-motlle @monyspore forming
* Sensitive, aerobic but STOW
better with low CO2and = ‘vg
(2 susceptiblge{ to cool temperatures,

drying and fatty acids
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D * Outer membrane:
1. Phospholipids

>. Proteins: Outer membrane proteins (OMP I, OMP II,
Opa)
5. Lipopolysaccharide (LPS) mainly as
lipooligosaccharide (LOS)
(2l Antigenic variation: Pili, OMPs, LOS &t (s 0 b @i ya7 S
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Neisseria gonorrhoeae is a common source of
infection in humans

infection - Wl coa2s Lwl normal florq ug»b

Not part of normal human flora, only fond in

_Ul-x.

mucous membranes of genitalia, anorectal area,

oropharynex or conjunctiva during infection
S 5 b M

Transmission primarily by sexual contact or from
infected mother during birth

revlgﬁgc\tlpn partly due to antigenic diversity of
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Lack of protective immunity and therefore "



Pathogenesis ™ —
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~ [1] Attachmentand invasion: pili and outer membrane
protein help the bacteria to attach to intact mucus
membrane epithelium. Invasion of submucosal

eipthelial cells through parasite-directed
endOCYtOSiS Lausss pili+ protein Jf aslss uaili ¢ peuad &l 5535 (iliisg Slealll Joxly OLa¥ | posad LSSl oy 131

infection Jaess (sia muCo8a JI e oIl dakiall J3ii Hiad il
(submuc'osql I cPi\-Mdin)

[/ Survival and multiplication in the submucosa,

establish infection in the sub-epithelial layer “"/"""""

[3} Spread and dissemination: The bacteria cause local
cell injury and inflammatory response. Local
spread to adjacent structures or systemmic - s s i

blood JI Jeass Saas
dissemination through blood (bacteremia)
Most common sites of inoculation: — w- . wis wmsee s
- . A
- Cervix (cervicitis) or vagina in the female

- Urethra (urethritis) or penis in the male uretraJu s



Virulence Factors™ = sme. =

Capsule / pili /outer membrane

N. gonorrhoea secrets IgA protease that inhibit IgA antibodies

fun Ctl on mucug merbrane , reshiratory system ,gagtrointistinal o 3S,3 1iag [gA aaual (5) salall alwa¥l (e desans 5yd delill jlea
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Outer membrane proteins:
Prevents phagolysosome and promotes intracellular survival

Mediates firm attachment to epithelial cells and subsequent
invasion into cells

Protects other surface antigens from bactericidal antibodies
Lipooligosaccharide (LOS) (Lipid A) has endotoxin activity

gram negative ~~~y SN fesistame 5 woidl lpy

Acquisition of antibiotic resistance:

Plasmid-encoded beta-lactamase production-&:-kctme  4s oz =

Antibickc

Chromosomally-mediated changes in cellular permeability
inhibit entry of antibiotics
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Clinical Presentation Gy

In Men:

Urethritis: Most infections among men are acute = _
: : : St 5]y
and symptomatic with purulent discharge &
<»4<>dysuria (painful urination) after 2-5 day
incubation period (s« fn e wehe ¢ gy 2te s 5 Laigis

Ut Wit viayll_pso5 Jai

In women:

e : . ;
Cervicitis: mild pain, discharge, dysurea but
mostly asymptomatic

Pelvic Inflammatory Disease: ectopic pregnancy
and infertility ¢ gbde I b S il 12 Jos i e

Disseminated Gonococcal Infection: bacteremia
(B> 00 Py co Wil pos jSUan
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Laboratory Diagnosis -

Specimen collection and transportation

as@ue sl urethra or cervical JI cpe daus § Ladil 5uds (g o Lisal

Specimens: urethral discharge, cervical swab, blood

Should be processed immediately (no more than 6
hours) Sleba Ve JS1 e aadl g eSpula Ladaly Gagylall e byl a3y LSl sla duliea LgisS

Do not expose to high temperature or dry conditions
GEGiHiE s s S aah

Cotton swab should include charcoal to inhibit fatty
acid formation  FAU sl s fatty acid L oo oe 5,be wap JI el Lies LsSull ¢ i fatty acid J

Transport in media with increased CO2 using special
packaged system that contain CO2 generation system
002 JI s eligl Tlh Saas o g sa Y1 AT (o0 g



1. Gram Stain

* Grame®©ve diploccoci inside polymorphonuclear
leukocytes

* Gram stain: 95% specific and sensitive in men, 50% -
70% in women




T s
2. Culture
o bloed Pgar gD
ey
Media:— Jelective Jas, Gokdh wrjzﬁhdff_’,

Thayer Marten Media (TM): Enriched chocolate agar
with antimicrobial colistin (to inhibit G- bacili)
nystatin (to inhibit yeast) and vancomycin (to inhibt
Gibackia = = =

Modified Thayer Marten Media (MTM): as above plus
trimethoprim (to inhibit proteus) profeue s sl Slal oo s 1 i

Martin Lewis medium (ML): same as above except that
anisomysin is substituted for nystatin and vancomycin

concentration is increased anisomygin < nyetatin J1 Jus 61 e Lo 3sd ol puis



Incubation conditions:
Prewarm the media
Incubate at 35-37 °C for 73 hours b/ 7 kel s
CO2 enriched ex candle jar (5-7%)

Humid atmosphere ex sterile gauze pad soaked with

sterile water in the bottom of candle jar
sall Cpllym oy 8 paamsy o o lamly GAUZ8 iecal (San Eols S il GISU sl Ls
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olonial appearance:

daoy

Small, grayish white, convex, translucent, shiny,

with smooth or irregular margins
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~Biochemical Tests

* Oxidase positive

* Glucose fermentation positive (while maltose and
lactose fermentation is negative)

* Nitrite reduction negative
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4. Immunological Tests

Commercially available particle agglutination tests
using specific monoclonal antibodies are available and

used mainly for confirmation of colony growth

Immunological assays is less useful due to antigenic
variations

L,uiSull & Cdyats ) ae L oKas antibody tegt Jaas
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Tests

Resistance to pencillin is quite common due to
production of beta-lactemase

Resistance to ceftriaxone is not described Cefiraxone Jixi s sn sl
Treatment with ceftraxone is effective and does not
require routine susceptibility testing

gengetivity J! dhess (s bl lail L 131 gengetivity Jee | Le fyous dulae | juis Jlad slalla 4GS
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