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LECTURE 6 :
GRAM POSITIVE COCCI
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classification

Pathogenic
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gram positive bacteria JI oo lie g9 Job ik )
staphylococci Jl g» ¢

5+aPhyIococci—|n+r‘oduc+ior\

ale JSin staphylococcus Jl paibas Jodo
. Staphylococci are gram-positive cocci
. InGreek; staphyle - Bunch of grapes
Kokkus — Berry
. Spherical cells arranged in irregular clusters (grape like
i)l dud (sd9dic 0glSis g3l Bpuslnally Llb Lo (s
cluster‘s) catalase Jl easd i faculative anaerobes g0
spore form yeSy yad) Li> 3 g Wymio uk g9d lgyuiny 99
. Facultative anaerobes, catalase, non flagellated, non
motile, non spor-froming

. About 40 species

classitication

0o redl g Sl Ligay SUI

Common Opportunistic Non
pathogen pathogens pathogens
healthy JJ oshel lsms WE Jgin healthy hu.man‘ ole ol o Jodo
human {0l a0 53,280

hebioy Cams elsie G 151 oS g

e | ol HIV I gyl o Mt
luwd HSee cancer Jb olas
infection
S. epidermidis
S. aureus | S. homonis
S.saprophyticus

glosl i) eunss staph I
S.aureus ade Jlo g pauzlle O 131 Lails podal) Cuo g o5
epidermis JI lgde JUo dayes diclio Gluidl o oo camy (Seo g93
saprophyticus Jl g
S. homonis ade Jlo ling bo g polrol oy bo g95 9



classification

Coagulas - Coagulase
positive - negative
S. aureus S. epidermidis

staph LSl &l eles glb g test Jgl cdec ol dus plod
common pathogen (o 131 33>l (Sow CasS dud
Opportunisti«c pathogens gl 1
coagulase test dowl LU test gb oo Coagulase negative
LSl sl Lggle by o Lojdy (ugmiy il test Jl gy

S. saprophyticus

coagulase positive LSl sle dlise Clot (saic Hos3 131 StaphUIOCOCCi
s Ll (CONS)
T4 ’ Coagulase Tube
Test Gt formation Test
e papes
Slide Tést g:;_f‘l';:!\_":? Gosgusse
S.aureus Jl oo Lis LyuiSs pal ¢ byuiSs Jsl puleuS i ETTSTLS e Taps]
STAPRYLOCOCCUS AUREUS

. Staphylococcus aureus are part of the skin normal flora
and can colonize the anterior nares (Auto-infection)

. Carriage rate for healthy adults is 20-60%.,

flora uies dol b g uldl Gas L6 Gaub JSi 839290 Lyl slo
aladl Jle

. Withstands high salt, extremes in pH, and high

temperatures PR 9 &)ha) &gle (o dizy il Jolgall doglio lasic

. Produces many virulence factors

virulence factors JI ziis
infection Jass LSl acbuwiy U 898)l Jolge sl g

. One of the most common causes of nosocomial
infections, or hospital-acquired infections, which are

infections that patients develop as a result of being
oy G pasSll sadl o byl sl
hospitalized. nosocomial infections
piitanall 3o Wl Ul 533l oo
3 gk il Lgil Loy g lall Jasis y iy Lyl slo il Gle Jay 3o o



EPIDEMIOLOGY sroal o5 5
Moo Slytinll 55 551 Jol> ol 51 e (30 25 58
plioiell
dlosi g lgde 3920 ire U OS] Ko (o Jiis Lgil Cuso dulsls ol
. Source of infection: infection

A) Exogenous: patients or carriers

B) Endogenous: from colonized site

. Mode of transmission:
A) Contact: direct or indirect

B) Inhalation of air borne droplets
Slaizidl P oo sl pblall Guaddl Gk o ol JWasdl ddplo

idnle Ju gl LSl ety U1 Bl Jolge don Jp3a

Viruence Factors of s. aureus

damage eglran Ul GSledl g Wileyidl Joio

Cell Enzymes
lgale bl g Lasas 9 (595 095 53 Cell JI Sy lic bl Jol
1. Cell wall polysaccharide 1. Coagulase (cleave fibrinogen to
fibrin)
2. Teichoic acid infection Jl dloc 6 aclun

2. Hyaluronidase —connective

3. Capsular polysaccharide

4. Protein A (preventing
opsonization; antiphagocytic
effect)

phagocytosis b (e byl Jod Cumi scluy 130
5. Clumping factor (CIf):bind to
fibrinogen and fibronectin
binding protein

protection Jl ¢ attachment Jb acluwy 32

AL 22 GO )Lo g Al ¢ 839290 Lail w2yl
immune system  JIlg> 2w
48 2ol )la> Josiy white cells Jl zgyn g Jsiin
J535 Lgil o LSl
IVl 220 i) Jeogs any LrsiSall (sl s
Jouwog gieiy fibrin Jl e jlas Jesiy clumping factor
white JI e Joye oles pinmin 9 sbiawdl aall L3>
blood cells

tissue

3. Staphylokinase —blood clots
coagulase JI ywSe Joiino 1o
4. DNase -DNA

5. Lipases —oils; enhances
colonization on skin

6. Penicillinase — inactivates
penicillin



Toxin

1. Hemolysins (a, B, Y, 8) — lyse red blood cells  sx=Jpli st damage Josy
« pore forming cytotoxin, lyse cytoplasmic membrane

2. Leukocidin — lyses neutrophils and macrophages
leukocytes JJ damage Jos

3. Enterotoxin — induce gastrointestinal distress
S o Loy 9 Gauaagll lgal) Juogy damage Josy

4. Exfoliative toxin — separates the epidermis from the

dermiS' by yuaw 03l> ¢ dermis Jl e epidermis JI Juass

5. Toxic shock syndrome toxin (TSST) — induces fever,
vomiting, shock, systemic organ damage

sbacil (oimo ¢ )36 9 doall g 5483l g ool oty
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Clinical Presentations
oo U o o 7l infection 4 juay S Ol cuns Gle
Jodo
Infections: ¢ Mol 839200 @i skin Jl ga infection d yuay (Sae lSo sl

perdspotive factors dewl il (8 S dio L2yl Flawll

trauma,, injury , needles Jio puuadle J>a3 gl Ul Jodo
1) Skin and soft tissue: Folliculitis, furuncle (boil, sweet and

sebaceous gland), carbuncle (multiple boil), abscess, wound
infections, impetigo (blister) s suc juo 71 LSl lgnlo Ul dsdall Cuns Gle skin® Jl duws

epidermis Jldalny infection JI,lo 13l gy folliculitis awewn hair folicle o 13l
IMpetigo dyouy pus oHlde jsus S (55 Jos g Gacl OIS ¢ hair follicle J Lo 131
erysipelas oy dermis Jl Juog 131 g " furncle 2 .
cellulitis 4wy subcutaneous tissue JI Juog 131 g EarsEE : Qn).:SI i TS

alS> 5553l oS) SlhgiS Lo acsi 2]

2) Musculoskeletal: Osteomyelitis, arthritis, bursitis

3) Respiratory: Tonsillitis, pharyngitis, sinusitis, otitis,
bronchopneumonia, lung abscess, empyema
ey QU G303l g egesai (S Ul Slodl clowl Joio

4) Central nervous system: Abscess, meningitis

5) Endovascular: Bacteremia, septicemia, endocarditis

blood JI Juog 131 da,é]l dSuinall
infection (saic yuaww zon zh o (a9 pall 453

6) Urinary: Urinary tract infection
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Intoxications: infection JI,50 ue 13 Lo

easle dliel 3 Jgdo o
JSU t0xin Jass b JS byuiSll Juog & eelbaally (55 G132 s
Jua 2 Lazels doluadl slgall 5S) dudganll (re Sasally higad (ySas Syl

839290

1) Food poisoning

2) Toxic shock syndrome (TSS): N,V, Fever, liver failure, renal
o JSuin Jaiiy deliall jlg> Glou biawad Juogy un 130
lawzd yudio i3l 13 g
cytokines JI (po 8)uS dueS )85 ducliall Ll Gl 463
GoiSall Golyedl oy I

3) Staphylococcal scalded skin syndrome (SSSS) :dermal
desquamation

failure, shock, rash

B96 LlS> sla
dermis (¢ epidremis dadal Juad Joss oo
Scalded skin Syhcfr‘ome
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MNormal skin phylococcal s
el skin syndrome
- Cesmogiein3

produced by a small proportion of S. aureus strains. It
causes intercellular splitting of the epidermis between
the stratum spinosum and stratum granulosum,
presumably by disruption of intercellular junctions. This is

known as Scalded Skin Syndrome.  dermis Ju epidermis Jl by olie

epidermis Jb ouids Lo desmoglein duowuis ool e
stratum granulosum Jl ¢ startum spinosum J| paa P@J“’)’ o
Aordhe oha s va e puibdall Juadin g dud Opdi o byl

desmoglein douwl (o vasw pabip SUI
intracellular junctions JI e bl G0 393590
van < shatn zl) Guibdall LySl )0 131

superficial fragile blisters that burst,
leaving a tender base; often accompanied

by fever and occasionally by mucopurulent

eye discharge.



Toxic shock syndr‘ome (Tss)

. Itis a toxin-mediated acute life-threatening iliness,
usually precipitated by infection with either S. aureus

TSS Jl uobel el oo
or Streptococcus pyogen% g i 1o il 5 AN o aa ol

soles Jlg palm

. Itis characterized by high fever, rash, hypotension,
multiorgan failure (involving at least 3 or more organ
systems), and desquamation, typically of the palms

and soles, 12 weeks after the onset of acute illness.

. S.aureus is by far the most common cause of toxic

shock syndrome.

Staphylococcal food poisoning

. Once enterotoxins are formed, they are quite stable,
retaining activity even after boiling or exposure to

gastric and jejunal enzymes.

. Ingestion of preformed staphylococcal enterotoxin-
contaminated food results in acute vomiting and

diarrhea within 1 to 5 hours, but usually no fever.

Recovery is rapid, except sometimes in the elderly and

in those with another disease.



LABORATORY DIAGNOSIS | “IT P Pl i s s oo v o

1. Specimens collected : Pus, sputum, blood, stool, and For the

. . oanall o dise d>0) o> Jolo
detection of carriers- Nasal swab infection Jl olSe cpo ise o

2. Gram Stain : Gram-positive cocci in grape like clusters

gram staining Jos g ygxoll Cod lglasiy 79)i Lol oy

3. Culture: Acbpllob-olllculturg-llleai sl
Lgu)ai )35 Hline g LSl ae w35 Jolboww &l sy
Non selective: Nutrient agar, Blood agar, MacConkey’s agar
dalize media le culture Jb
Selective media: Mannitol Salt Agar nonselective media aawl gg5 Js|
LysiSo g95 o 5381 Lgule llaiy
selective Jlgoi b licg
non Ji Gle LSl 0aisSi oSae Ul lyasiuell JISLol Join LSl sla) paaine media gos o Sl
selective media

Colonial morphology:

Nutrient agar- golden yellow pigments

o3l Hellb gl g Wilyesiume saie gl nutrient Jb
Slo )9S5 e w03 Hol gl o nutrient Jb byl ey 1316
S.aureus
MacConkey’s agar- not grow

lgs Uissans ou it )lic 90 MacConkey I
0953 (S W )3IST gl nd Lo g byuiSl Lic); 136 gram negative JI
S.aureus
Blood agar- most strains produce - haemolytic colonies

pl Jlowo GUI LyuSdl e S.aureus JI
S.aureus JI slo 616 yo lgill> g a3 dise 2o laliuda> 1316

Nutrient agar MacConkey’s agar Blood agar



classification

Mannitol- Mannitol-
positive negative

S. epidermidis
S. aureus .
S.saprophyticus

« Ferments Mannitol S - _
« Acid is produced
» changes the pH of medium to acidic.

« As MSA contains phenol red as a pH

indicator,
» At pH levels below 6.9, the medium is
Staphjioces:
a yellow color. o - P

GloxS xS dil S )80 mannitol J) dewill
eSS d ypay 420 S.aureus Jl ol Lol
ph Jl Jéo duwa ¢ lactic acid JI llellay juwS3l 13
suol o) )l medial s i

But if Coagulase negative staphylococcus (CONS) grow, they cant ferment

Mannitol, so the color of the media around the bacterial colony does not change
coagulate negative eabjicl U ueoil duuill Lol
mannitol Jl gle 150 egll bo H9 550

LSl G 9)d5 H2diiy 9 Oalll pa2y Lo e Hlino
selective media ,us=y mannitol Jl el jliw g

to yellow, it appear pink.

MSA (Mannitol Salt Agar)
10



4. Biochemical tests :
. Catalse -positive

. Coagulase-positive

. Ferments mannitol

4 Pasitive
.
e .......-

TREATMENT

Loylally la3sgi 2 5 Lio digllas ine

. Drug resistance is common

. Benzyl penicillin is effective antibiotic, if the strain is

sensitive

. Cloxacillin or Methicillin is used against B-lactamase

producing strains

. Methicillin Resistant Staphylococcus aureus (MRSA)

strains have become common

. Vancomycin is used in treatment of infections with MRSA

strains (clindamycin, erythromycin)

11



o4l dule L3 g coagulase negative go SUI LI gyl Likis
saprophyticus JI ¢ epidermidis JI

Coaﬁulacse neﬂaﬂve SJmPhylococci
(CONSs)

. Do not produce a-toxin, exfoliatin, or any of the Staph-

toxins. 290 93381 Lo g @bl Gasuial] (pyas Gine 4o WS Lo (s

. They have been shown to have surface adhesins and
the ability to produce extracellular polysaccharide

biofilms.

Planktonic siefilm

biofilm dowl Lol 195980 1938 egl lgjsais
S5 199650 9 A go lgnexiy egil juan Sl g
(o...uaﬂ d}l.\ b)ASZ.u.AM)JI

Olire skin Jb 839290 HoSu LLE
epidermidis bgow ¢l
T 9 bz (e oyl bl (53
o Gl

oosomie sonsizo s STAPH. EPIDERMIDIS

e 3o Zox0 89 bz (e duye
lgishs> o slo g

. Common habitat of skin, ant nares, ear canal

+ It has predilection for growth on implanted foreign bodies such

as artificial valves, shunts, ntravascular catheters and

prosthetic appliances leading to bacteraemia

. Endocarditis may be caused, particularly in drug

addicts




S. SAPROPHYTICUS

Ui e o
E.coli Jl 32y il caral o

. It causes urinary tract infections,

mostly in sexually active young women (2nd to E. coli)

. The infection is symptomatic and may involve the upper

urinary tract

. Itis one of the few frequently isolated that is resistant to

Novobiocin

novobiocin JI dewl yu>l test Lic
saprophyticus Jl o epidermidis JI ;w 449 (§yo0
novobiocin Jlésle baxiy g plate JI Lle pge))
saprophyticus ;oS 3131 epidermidis (sl byl cdlss 13l

Distinguishing features of the major species of

staphylococcus
Characters S.aureus S.epidermididis | S.saprophyticus
Coagulase + - -
Novobiocin Sensitive Sensitive Resistant
sensitivity
Mannitol + - -
fermentation




strepto g gram positive JI (o degazo il

Stre PJrococci

General Characters

. Gram-positive cocci

. Chains or pairs (2-30)
~Sg X
.

+ Usually capsulated Y

. Non motile

. Non spore forming {
. Facultative anaerobes

. Catalase-negative (Staphylococci are catalase-positive)

strepto Jl wlaw clySIs G Oo
795 30-2 yo oSy gl
capsulated ;oS WL o
spore Josi 3g dS)>io i
SN dunilb facultative yuiss

Classification

b 3 0500 Slaguutd) duaally
oxygen req b o< bl
serology sl
hemolysis ol

. Streptococci can be classified according to:
Oxygen requirements anaerobic gl aerobic Ll

Serology (Lancefield Classification based on CHO
Ag at the cell wall = by i o ¢ o el vl el et
9 ) daw e Olausgy) Sl g cuiydl cuns Gle Blegone oghey lg)lo 9

7 A,B,C,D,E-U J 6g0uud
Hemolysis on blood agar B e e RS



Classification

Anaerobic Aerobic or facultative anaerobic

Peptostreptococcus Streptococcus

OeznSol @az bzl o> ucoi) puadiy LS Lo (55

endocarditis, paravalvular abscess, and streptococcus Ji liag Ul s

pericarditis

pepto Streptococcus JI lguun Sl Golyedl Joio

Lancefield classification

Streptococci

Group A Group B Group C Group D other groups
S. pyogenes S. agalactiae S. equisimitis Enterococcus (E-U)

D98 Liagy Lol oo
A,B,D

non-groupable des Sl e SUI Lo gy
Non-groupable streptococci

. S. pneumoniae (pneumonia), capsulated, a-hemolysis
. Streptococci viridans



ClassiFication Based on Hemolysis on Bl Agor

1. a-hemolysis
2. B-hemolysis
3. y-hemolysis

hemolysis JJ duoill

Lolé L L)l sy
a-hemolysis B-hemolysis y-hemolysis
Partial, green Complete, clear No lysis
Non-groupable Group A & B Group D
(S. pneumoniae, S. viridans) (S. pyogenes & S. agalactiae) (Enterococcus spp)
5> Jal Jasy L3l Jol8 hemolysis Joss il Labs Lol Lo Ll

RBCs JI JS Ul wisy L S e
Ll Go B g A cgyd lgyuicl f o

Group A B-hemolytic streptococci

hemolysis L Jazi g A ©s8 (o Ul Sl e LS by
streptococcus pyogenes lgde Jlo

pharyngitis JI Josi LySaidl slo
. Include only S. pyogenes 58Ul Clgil g LI

rheumatic fever osic yuay Swo 4l dijghs g
gloerulonephritise ¢

. Group A streptococcal infections affect all ages
peak incidence at 5-15 years of age

. 90% of cases of pharyngitis (Strep throat)
. Infection can leads to sever complications

inscluding rheumatic fever and

glomerulonephritise



VIRULENCE FACTORS OF GROUP A [3-HEMOLYTIC STREPTOCOCCI

il slo 85 Jolge

Cell Enzymes

5 1. Coagulase (cleave fibrinogen to fibrin)
1. Cell wall polysaccharide

2. Teichoic acid 2. Hyaluronidase —connective tissue

3. F protein-adhesion

3. Streptokinase —blood clots

4. Capsula wlalal z3e streptokinase Jl pasiwl (Soo

5. M protein-antiphagocytic 4. DNase —-DNA

oanlly Lgunis 5305 @il dlos 3 acluwy o F I

17

dosldl (o lgroy g () peizy MUI Lol
5. Lipases —oils; enhances colonization on

skin

6. Penicillinase — inactivates penicillin

7. C5a peptidase: degrade complement

system

VIRULENCE FACTORS OF S. PYOGENES

Toxin

1. Pyrogenic exotoxins

- (rashes seen in scarlet fever and streptococcal toxic shock

. &lgﬂ 3 J (ou.m.\
disease) scarlet fever Josy GUIA
proteolysis Josn JUI B streptolysingl e (o (raees lic
TSS Jasn LUl C slisll Llsg al 0y clolly Jsidsy Lo LU 6O |
€ B e TN PSR
2. Streptolysins clall 39290 Jzdn S Jl Lol

Sl dnaniBl Caliy il 0y
» Streptolysin O: O2 liable, not active in the present of 02,

- Streptolysin S: oxygen-stable

- cell lysis and release of lysosomal enzymes.



Disease coused by S. pyogenes

Jegiy 8 9 835290 LyuSl il isy g suppurative Jl oo Golyel goi Jol
infection

SUPPURATIVE (&b toxic Jiolsall yina Jaiins Slllus e

'S non ivasive J!
Non-Invasive s e .

1. Pharyngitis “strep throat” Ph arg; gitis

2. Skin infection: Impetigo, erysipelas (dermis, erthem and edema, well

g
L i
o )

Impetigo

demarcated edge)

erysipelas

c Syhs ypal polredl iy Heo
Invasive SYStemS (soiuno £ 9 9uic (30 iSh yuai Cuialy
skl zalall g sl Lgslyel o
1. Scarlet fever-rash that begins on the chest and spreads

across the body

muscles Jl cduog byl oo
necrosis Lysd )Lo yeSh z1) vse 9 Necrotizing Josi w)lo

2. Necrotizing fascitis-toxin production destroys tissues

-

and eventually muscle

and fat tissue (flesh eating bacteria)




Disease coused Iay S. pyogenes

NON SUPPURATIVE S Gl (o tXiN Il odpall casmsy Ul 90

erythrogenic toxin.

Toxic shock syndrome which is caused by streptococcal

pyrogenic toxin.

Rheumatic fever that affects the heart and joints

(immunological reaction)post pahrynigits
pharynigits Jb gasel) ey (Sas Bd s Lo )
Wlaclasll §h yany oS Wlacbas
alidy o Gign M Jl g Loy delialllgz 2 0o M lede LSl dus
Oson M I cuS)Hall dudisy Dligion 448 Jall &l dSdnall Gay

Glomerulonephritis (immunological reaction) postpharyngitis

: 1 aJsib Ul glomeruli Ju juon Ol 3o
or impetigo impetigo as) ko LLe o
Al g(glomeruli) el lg= LSl sla) Ssbaall plunz3l @Sy dil juan SUI

impetigo



6rrou|9 | S+rep+ococci

Include mainly S. agalactiae B w0yall pils 2l e
S.agalactiae lgde Jlo
Infections: perineum Jl g skinJl Ll normal flora LSl sl yuies
female genital tract Jl o
Neonatal disease infection 3>y slgi Gus Jalall (S

neonatal disease J! lgsowis slo o
1. Early onset in neonates who are less than 7 days old. Vertical

transmission of the organism from the mother. Manifests in the
form of pneumonia or meningitis with bacteremia. Associated with
a high mortality rate lgolyel

cry , irritability , poorfeeding , jaundice , hypothermia
2. Late-onset infection between 1 week and 3 months after birth.
Usually occurs in the meningitis form. Mortality rate is not as high

as early-onset

Other: Systemic, Cutaneous, UTI's

non groupable bacteria JI ;s g5 Jol sl

Streptococcus Pheumonia (alpha hemo\y’ric)

nasal cavity Jb8ss>g0 slo
General characteristics s normal flora yies o

« Inhabits the nasopharyngeal areas of healthy individuals

« Typical opportunist

- Gram-positive diplococci

e o5t I Ol 6 Blol s 5 @llad (S0 Gu
Virulence factors

« Polysaccharide capsule

« Pneumolysin

Clinical infections
« Pneumonia

« Meningitis

- Bacteremia

« Sinusitis/otitis media



Otitls media Bacteremia

J D,

}

Asymptomatic
colonization

Aerosol [ 1\ )

Preumaonia Meningitis

non groupable JI e gois U
Ol Goganiy 593 Lgll
oral cavity Jb normal flora ,uss g

"STREPTOCOCCVUS VIRIDANS“

# 5. ANGINOSUS
# 5. MITIS ',.'

# 5, SANGUINIS

* 5 SRLIVRRJUS

MUT

- microflora of the oral cavity, gastrointestinal tract, and female genital tract.

O ladb
Bg>lb gl ol diliwd ogii> Josy 03 g sl dilac Jole 1o 13
antibiotics aasi )3

Streptococcus viridans infections [ -
P b ) o Josi g sl Jaius o oline

- Subacute bacterial endocarditis:
they are the most common cause of subacute bacterial endocarditis,

especially in patients with damaged or prosthetic heart valves; S. mitis.

» Dental caries and dental plaques

especially S. mutans and S. sobrinus.

13S Ul s 1S 5L psh Lo 935l doniall sl 323 (30
21 all £l ol 4y HaaSall e 313 131



DikFerentiation between B-hemolytic
9+r'e|9+ococci (s pyogenes L s aﬂalacﬁae)

strepto L J) (5o g2
The following tests can be used to differentiate .53l leicoi (0 ro5 oS S0

between -hemolytic streptococci

« Lanciefield classification: serology with specific

lanciefield classification JI ., 399 lgic LuS> g dayybo Jol
cell wall JI Gle ©l)auo90)18 3529 Gle iy lS> Lo 55 9
&l A B,C,D gyl muniny

antibodies (group A and B)

- Bacitracin susceptibility test: Specific for S. Ol doasiuy test e 8)lic 13
Obgyall 8L Ge OINL A ©g)d &8
pyogenes (Group A sensitive to bacitacin) bacitracin J) dwlws AJl 43
« CAMP test: Specific for S. agalactiae (Group B) S.agalactiae | b (i 13s
Sbgydll GBL e
BACITRACIN SENSITIVITY
Principle:

« Bacitracin will inhibit the growth of
gp A Strep. pyogenes giving zone of inhibition around the disk

A Jl ©9)d 905 bty LS L (55 bacitracin JI
Procedure:

« Blood agar inoculated with heavy suspension of tested organism
+ Bacitracin disk (0.04 U) is applied to inoculated blood agar

« After incubation, any zone of inhibition around the disk is considered as
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CAMPTEST

Principle:
« Group B streptococci produce extracellular protein (CAMP factor)

« CAMP acts synergistically with staph. B-lysin to cause lysis of RBCs
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« Single streak of Streptococcus to be tested and a Staph. aureus are made

Procedure:

perpendicular to each other
+ 3-5 mmdistance was left between two streaks

« After incubation, a positive result appear as an arrowhead shaped zone of

complete hemolysis

« S.agalactiae is CAMP test positive while non gp B streptococci are negative
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DiFferentiation between a-hemolytic

streptococci
The following tests are used to differentiate ¢loil Om 3arail) dunidly duo
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between S. pneumoniae & viridans streptococci

+ Optochin Test
- Bile Solubility Test (Streptococcus pneumoniae bile soluble)

+ Inulin Fermentation (Streptococcus pneumoniae Fermenter with acid
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OPTOCHIN SUSCEPTIBILITY TEST

Principle:
+ S. pneumoniae is inhibited by Optochin reagent (<5pg/ml) giving a inhibition
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+ Blood agar inoculated with organism
+ OP disk is placed on the center of inoculated blood agar

+ After incubation at 37°C for 18 hrs, accurately measure the diameter of the

inhibition zone by the ruler

» 214 mm zone of inhibition around the disk is considered as positive and <13

mm is considered negative

S. pneumoniae is positive (S) while S. viridans is negative (R)
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Gram Positive Coccl Flow Chart
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