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LECTURE 7:
GRAM NEGATIVE COCCI
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Introduction

Lglosiy Ul Golhedl g lguaibas (e g gram positive  JI (e dusloll 8polall luS> Lo asy
gram negative bacteriaJl ygo >
Gram —ve cocci
cocci Jl pe dlsldb S5 7))
- Neisseria gonorrhoeae neisseria Jldile gram negative JJ) dlilc yg.il
species 11 lgll o

- Neisseria meningitidis Ol e Buolnally (S ) Lol
N.gonorrhoeae
. Moraxella catarrhalis pLifenineitids

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

Lgic Szl b pw el dayli ils Moraxella catarrhalis J) duwidl
mucosa, N. flavescens -

NEISSERIA GONORRHOEAE(GONOCOCCUS)

General Characteristics and Properties

. Neisseriae are gram-negative diplococci ( Bean or

l Wowolall d> auis Lglsuis 4l sy diplococci Lgil Lgdl dwols> Jol
kidney shaped). Zlosl JSune Loals oSy 5 Sl iy Jol

. facultative anaerobe

- Non motile, non spor forming

p92 14 J poy o lgicls Glasdl 8u9

. Incbation period 1-14 days 14 1 320 1! ol mpely Lol e b LyiSll oyl i

. Oxidase positive (most catalase positive)
oxidase Jlo catalase JI juajil lgsd

. Humans are only reservoir, not part of normal flora
normal flora labuicl o oyac opasiws lire (B8 G Hluidl e o

. N. gonorrhoeae infects columnar or cubodial

epithelium columnar JI ¢ cubodial JI1 Ml infection Josi
. It attaches via pili and penetrates within 1-2 days “**“‘*’;ﬁii‘:& (l“' ==
o3 Waslias LU

. There is a neutrophilic response which creates a AT

purulent discharge

neutrophils JI iye dilxiwl (8 ey puuadl g5 Lol
pus Jl veSs umuiy SUI
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Gonorrhea: Grom Stain of Urethral Discharge
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On Gram stained slides, in gonococcal infection, the following are seen:
Polymorphs.

Gram-negative kidney-shaped extracellular and intracellular diplococci
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Gram stain of urethral discharge showing gram waSlasdl oM 6 gudp us
negative, intracellular diplococci. TS [ ([ -"de“

. Gonococci are very sensitive to heating or drying. Cultures
drying ¢ heat JJ dwlw> gonococci JI

must be plated rapidly. Vel Al ads il fislat ks
o8l N.meningitidis J! Lol
. Causes disease only in humans. 8ydloo 3 B3 )2i0 Lo duolius g3

sexually Jaus Wle eluo olie
Killed by drying that’s why transmitted sexually.
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. Non-sexual transimission is extremely rare
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LABORATORY DIAGNOSIS

SPECIMENS COLLECTED:

pus dischargeJ! awas Ul exudate 3595 ;See male Jb

A) In men: il (o dige 3590 iy sCraping d>gio gl

. Urethral exudate

. Urethral scraping(loop r special swab)

vl (o dige 3565 il o paiill Wlghs (o Sghs Jol
infection JI 1S (o Wa3>gi g
LaJo> LUl cbacil gl sex organ Ju We 5950 LS Lo (sj 90 SUI
. Cervical swabs i urethra oo 3>gy male Ju i \
cervix Jl oo s3>0 female JI bl

B) In women:

speculum b e cervix Jl (e diue oy female Jb
Specimen collection and transportation
. Should be processed immediately (ho more than 6 hours)

. Do not expose to high temperature or dry conditions

. Transport in media with increased CO2 using special packaged

system that contain CO2 generation system
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1. GRAMSTAIN

. Gram-ve diploccoci inside polymorphonuclear leukocytes

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

women

male Jb 8)gall sl et 131
LSl slo a0 % 95

S NN
"

ﬂ» %o

femaleJ! Lol S "
o3 a8 sl b LSl 5l (555 51 1 R W
i el @ e 2
aSlisi gy ltio dgkas @ s ‘f . t
s ‘:-' = m'ﬁ

515 LSl 3929 GRAM staining Jess Lo s byuiSl (o 05 o< goill 130 juats
Blasll JSb (yo Wojad yaiy LIl bl pall LS 3928) @8LaBL Lgz) g Ll
kidney shape



Lab diagnosis:
. In the male, the finding of numerous neutrophils containing gram
negative diplococci in a smear of urethral exudate provides a

diagnosis of gonococcal infection.

. Diagnostic if gram negative diplococci are seen within

polymorphonuclear leukocytes (95% sensitivity)

. In the female a positive culture is also needed.

Lol 65301 36 UpsiSull (yo gl 130 3526 Gasinidiad L3IS GRAM Staining yizy Lls Lo (55
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Culture:
. N. gonorrhoeae grows best under aerobic conditions, and most

strains require CO2 also.
CO2 lgb 9.6 5 02 lgsd 995y M ypeiSl slo Lgsd 905 ()San Culture Guus|

o0 LaiSon 5T e (g 13l Lo il (yo byuiSll Juamnis I 1Sl media )l yeis
188l 8Ll b Gle <Ll

2 CULTURE nonselective ;S5 (Sas g Selective ;sSs (Swe media JI ail LS dusloll 8pslall
’ neisseris Jl glgid selective agls media Jl Joi»
loyu dipdl slay gon 51 g5 dg iy
doxt 090 slowdl Hliie Lrgagdl pun pgall WNRD CuiS Yuy 3135 9o 8> Lo Hgisall
» Thayer-Marten Media (TM): Enriched chocolate agar with

Media:

antimicrobial colistin (to inhibit Gi- bacili) nystatin (to inhibit
yeast) and vancomycin (to inhibt G+ve bacteria)
L il (98l G dusloll ool dic LuS> Sl asll owo (sj 90 Gl chocolate agar (e osSin SUITM Jl 0 Lie media Jgl

cla olie G+bacteria ¢ yeast o G- bacili JJ antimicrobal slgs ¢xic Gl I s ogow clis o v fest] &g) &lkd RBCs JI
gonococcus Jl wlilb G- cocciyl lgsd goi pun &l slo

+ Modified Thayer-Marten Media (MTM): as above plus
trimethoprim (to inhibit proteus)
proteus Jl goi basty Sl trimethoprim Liaws Gu @99 Sl puss Sl g MTM JI e media 56
« Martin-Lewis medium (ML): same as above except that
anisomysin is substituted for nystatin and vancomycin

concentration is increased
4 vancomycin Jl 3855 Uy g nystatin J) anismysin lgawl 83l Liaws G @99 Ul pusds g8



Incubation conditions: _ I
facultative anaerobs ,u=i lgi3
They are aerobic but may grow anaerobically also.
« The optimum temperature for growth is 35- 36°C & optimum
pHis 7.2-7.6.
. Itis essential to provide 5-10% CO2

C02 (30 %10-5 ,995 ()90

48hrs J 24hrs Sy ¢ media Jl Je digell o>l bo sy
Colonial appearance: bacterial cells Jl (o (udlo lic isy colony Lic glhay 1) o

. Small, grayish white, convex, translucent, shiny, with smooth

or irregular margins

biochemical test JI (guyb (e 35U by duw
£0N0COCCUS ()5S3 (HSwaw POsitive calb 131 oxiadtion Joesi
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3. BIOCHEM'CA[ TESTS o2 usS b negative 13l

80NOCOCCUS (Swwo gy POsitive 131 glucose fermentaion test Josou
negative g sSy Luls 33 lactose JI+ maltose Jl
. Oxidase positive
negative (55 pjy3 9w, Nitrite reduction

. Glucose fermentation positive (while maltose and lactose

fermentation is negative)

. Nitrite reduction negative
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Pathogenecity:

The virulence factors are.

1.Pili. Most important virulence factors (initial attachment).

Jole i 3o o laall (SIS attachment Jasy U1 pili e (o @l Gl Jol
LysiSll sle) 89

. Piliated gonococci are usually virulent, whereas non piliated

strains are avirulent.

2.Two virulence factors in the cell wall
cell wall JI Lle oS lgll 668 Jole 36

a. Lipooligosaccharride (LOS) (a modified form of endotoxin).

Endotoxin of gonococci is weaker than that of meningococci.

lipooligosaccharride dewl Ll cell wall Jl 4l Gle aic
meningococci w ol endotoxin JI (e caewsl iy g endotoxins Jl (e Jase JSuiis yuiy 90 g
LSl el 839290 Sl lipopolysaccharride (e y2ol yiuss LOS JI

b. Outer membrane proteins (OMP).
ol mhall 2o slgall JsLs sk outer membrane g wliign porins JI
. Porins (por AB, por 1BB)

. Opa: Adherence protein (tighter attachment)
wssdl attachment JI Sl SUI adhernce protein Jls; attachment Joso sop 3o

3. IgA protease.
. The main host defenses against gonococci are antibodies

(lgA and IgG), complement, and neutrophils.

. lgA protease degrades one of these antibodies.

I1gA protease JI lgoal g loyyid 1yl lic yuaw g
b Sl tissues JI JSo 39290 Gaionm 9 1A JI
imunne system JJ )l uion 9
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PATHOGENESIS

Most common sites of inoculation:
. Cervix (cervicitis) or vagina in the female

. Urethra (urethritis) or penis in the male

085 Ly dyg53g Sl dluolisll clacl oo infectionJ) dusyeall gblioll sl §0
sexually transmitted infections LSl S g I Uolyedl

What s Gonorrhea

female g maleJb 39250 LyuiSull slo duuis 4GS0 1ol 50 HMwal 090wy GS30 132
Gonorrhea is a sexually transmitted infection (STI). It’s caused

by infection with the bacterium Neisseria gonorrhoeae.

It tends to infect warm, moist areas of the body, including the:

« Urethra

‘E males and females genital » infectionJ) &) sbacdl st &l Jsd LS Lo S
yes Jio y51Sils gaill (3o goill 3o (ySa casls e (seind (55 (sblial d8Lo3l organs

« Throat pharyngitis dyuay (See Sl laly ol

- Vagina

e Anus

- Female reproductive tract (the fallopian tubes, cervix, and

uterus)
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FINDINGS:

N. gonorrhea causes following infections. |
1. Genitourinary tract infections ( Gonorrhea) .

2. Disseminated infection via spread through blood stream.
3. Rectal infections.

4. Pharyngitis

5. Ophthalmia neonatorum

. Gonorrhea is spread through contact with the

penis, vagina, mouth, or anus.

. Ejaculation does not have to occur for infection to

occur.

. Aninfected mother may transmit gonorrhea to her

newborn during childbirth, a condition known as

3 Lgird &lanll o3l o LSl Jlail oy G el 130 ooy
ophthalmia neonatorum [/ o (i e 581 olsall boul puiso 53] oLl
&>l polely Galb Olay 389 @)l (o B9l Gl Zoy>
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ophthalmia neonatorum

. This may cause blindness, joint infection, or a life-

threatening blood infection in the baby.




NEISSERIA MENINGITIDIS (MENINGOCOCCUS)

General Characteristics

. Encapsulated small, gram-negative diplococci

gonococcus Jl uw 9 lgiw 6r9 Jl
. ) encapsulated LSl sls gl
. Oxidase positive e Y

. Catalase positive

. Can be a member of the normal flora of the upper

respiratory tract ol jasy xie normal flora yaes jadi Olye
gonococeus lgin @ray I b3l @ol (o iz dadill slo
meningococcus (e

. Causes life-threatening disease when the bacteria

invade the blood or cerebrospinal fluid J'? et o2le3l “srmal flora lgil zo oun
nasopharynx

pal dgs0 5y Lgle>oi9 blwadl byusSdl oo £oill 130 Juasy o life threatening disease juiss g 1> 8yua>
. CO2 enhances growth but is not absolutely required

. Less sensitive than Niesseria gonorrhoeae

. Have a well developed highly antigenic capsule

NEISSERIA MENINGITIDIS (MENINGOCOCCUS)

Structure gonococcusJ) la> aylive lg=si structure JI

- Pili: attachment and enhance virulence
« Outer membrane proteins (OMP)
» Lipooligosaccharide (LOS)

« Capsule contains polysaccharide with more than 13 known

le= goisdl Gle Ja 132 g antigen go5 13 lgll 8

antigenic types Lo dot bl o d poslizly oo blid

« Types A,B,C,Y & W135 are more commonly associated with

human disease



Epidemiology
. Neisseria meningitidis found as nasopharyngeal flora in
10% of healthy individuals

coughing and szeezing J! @b o Jaui
a6 s (Sae pasuid dewwzs deaub Gasub (o

. Transmission occurs by inhalation of respiratory
droplets through close contacts with infectious person
(e.g., family members, day care centers, military

barracks, prisons, and other institutional settings)

sy Jlabl) s I dagall peclbaall o LSl 50 il 139) painall puiny clyo oline
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dom330ll Sl
. N. meningitidis is the second most common cause of

community-acquired adult bacterial meningitis in the

United States.

. symptomatic carriage is major reservoir

. Lack of protective immunity and therefore reinfection,

partly due to antigenic diversity of strains
Lic quuall g (3945 Lod LSl &l Lo)e0 Lo
28 05 Lyie Sl slo 453 dalise Al oo (S reinfection o bo 4l 80 L6 o) g lgule Loy0 el lgd1
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Virulence Factors LSl slel soall Jolge

« Pili-mediated, receptor-specific colonization of
18,38l Lgaay U1 pilli JI 98 Jole Jol
Jl 8 non-ciliated JI LasJb bag)s

non-ciliated cells of nasopharynx A g

« Antiphagocytic polysaccharide capsule allows o Bygually Lgnis Lo (55
Gl S JSuin eaclwn capsule JI
systemic spread in absence of specific immunity XY J& el o dealll o lgwe

» Toxic effects mediated by hyperproduction of X
LUl endotoxin JI

. , 1 L lipooligosaccharide (ysSi gudy
lipooligosaccharide (Endotoxin) 2Ll L9 bsdl Al 3 Logias b Jasi
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meningococcus J! Ll

capsules JI y50 i byguall sl
capsule ;93 gonococcus I
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Pathogenesis

Pili/fimbriae facilitate attachment to mucosal epithelium and invasion

Pilli Losic 6l LSl slo cacli 88l Jolgny LigS> Lo 55 bl ol
of submucosa mucosal epithelium JI Gle by acbun Il
pll Jiogi 585 Hlire dibliall i (gbolioll 935 o

Specific receptors for bacterial fimbriae on nonciliated columnar

epithelial cells in nasopharynx of host

Jldshio Sle byusSdl ccels pilli Jb dols codidiue 3929
vl (2S5 8 9oy acluy Nasopharynx
LyuiSull 868 Jolgs 351 (30 5o 9u 9

+ Organisms are internalized into phagocytic vacuoles, avoid
o T LSl sl plaall @iy 7l dpelio dlniunl sic ) Lo &l Loy
intracellular killing 15 P:ct bhicdl
3
ducliall Ll g2 515 loasy 5 3ol dasl duloc Cunsizl)

Replicate intracellularly and migrate to subepithelial space

epithelial Jl o Ul dabiall g5 1) 355 Lo 322

Once bacterial reach blood survival is mediated by production of

polysaccharide capsule WBCs Jl gab oc Lol pall Goon 398 Wb Lo (5 9

2> S ol

Endotoxin release and blebbing mediates systemic manifestation like

Ll Gl blebbing g endotoxins Ju gl juan pall Juogi Lo asy
shock Organs (sgiws ¢ Jixo SYStemic (sgiuo £ )9Sy 132 9
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« Primarily infect CNS to cause acute purulent meningitis with

meningococcal bacteremia and systemic manifestation

CNS JI Juogs j>3L
meningitis Jl yoye i o
3L byl 3929 iy meningococcal bacteremia Jl o

aloss oSao LUl Gledl dos Join
LSl slo

Clinical Presentation

1-Meningococcal meningitis

2-Meningococcal sepsis (meningococcemia)
meningitis w wlay HSeo
sepsis ol

3-Meningococcal sepsis and meningitis a3 g oot o

1-MENINGOCOCCAL MENINGITIS

brain J) yuau infection go
Cod dusdlyel g

. Very rapidly progressive, fatal if not treated, disease.
Mortality rates are approximately 10 to 15 percent

despite antibiotic treatment

. The typical initial presentation of meningitis due to
N.meningitidis consists of the sudden onset of
. fever, nausea, vomiting, headache, decreased ability to

concentrate, and myalgias.
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sepsis (meninﬂococcemia)

« Signs and symptoms of early sepsis include:

+ Legpain

+ Cold hands and feet
« Abnormal skin color (pale or mottling)

B9 dgiSall yslyel oxic pall Sl Jooo s
petechial rash Jl g& 4.8 Jaiww po)c eol
el slall il
« Cutaneous manifestations: soill duids boghs (55 dule Lo Alall 9
Al ol yoan G cardl g Gole Lgig)
L3l juaw We 9 uopell Go drall 50 48 by

« Petechial rash: Lol

« Over 50 percent of patients will have petechiae upon presentation.

« Most frequently on the trunk and lower portions of the body.

I_alaor'aJrory Diaﬁno«;is

Specimen collection and transportation
. Specimens: pharyngeal swab, cerebrospinal fluids, skin
: B9 e Pharynx Jl ye loisen digall
lesions and blood 2 o sl 51 el il e
. Less sensitive compared to Neisseria gonorrhoeae,
however quick handling is required to establish the

diagnosis early



. Gram Stain

. Large numbers of encapsulated, small, gram-negative
diplococci (flattened along adjoining side) and
polymorphonuclear leukocytes (PMN’s) can be seen

microscopically in cerebrospinal fluid (CSF)

gonococcus Jb adguii LS Sl Guai
LeiS) lolgz dsclio Lo (90 ddguinia gusyy |28
gram negative L o 4

capsulated ;oS Hgd Gl (Grall L

2. Culture

Media: gonococcus JI culture g5 LSodl puas
neisseria JI dble (o oyl 4l Loy
. Thayer Marten Media (TM)
. Modified Thayer Marten Media (MTM)

. Blood or Chocolate agar

Incubation conditions:  d.sblal Glasl cagyb
. Incubate at 35-37 °C for 18 hours

. CO2 enriched ex candle jar (5-7%)

Colonial appearance:
. Medium, smooth, round, moist, gray to white, encapsulated

strains are mucoid



3. Biochemical Tests

. s gonococcus Jl go i3l puds e
- Oxidase positive maltoke. dlailfsall e

posmve
. Glucose and maltose fermentation positive (while lactose

fermentation is negative)

. Nitrite reduction negative

Neaisseria gonorrhoeae and Nekseria mening tidis Flow Chart
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Cluc g Wabawe

Glucose positive
Neswsseria gonorthoeae
ﬂ " > Ulmzumu

Wicroscopic Appearance G rowth in Cullure

Kidney bean shaped Gram Use chocolate agar or tlamaqa I

negative diplococci Thayer Martin agar Test : :
Fastidious Gl e Ushane
Capnophilic .
W?ﬁnt:uuwat 27C Glucose Positive, Matose Positive

Nesseria menngntis

4. lmmunolo@cal Tests

. The routine detection of Neisseria meningitidis capsular
polysaccharide antigen in body fluids (CSF) is not

recommended

lec7 done



