STREPTOCOCCUS
Gram +

Short chains

Catalase –

Anaerobic (Caprophilic = CO2 lovers; candle-jar ↑CO2 but not anaerobic)
Grown on Blood agar
Normal flora in the mouth, throat, and URT (LRT is sterile in healthy person)

Main Classification is Serologic, invented by Dr. Lansfield, based on carbohydrate (CH2O) antigens.

STREP DISEASES

GROUP A:  Strep throat (( heart damage) Wound infections (flesh-eating)
GROUP B:  Upper respiratory disease, septicemia
GROUP D:  Enteric disease
GROUP C, F, G:  non-pathogenic
NON GROUP:  Pneumonia
Group A:  Only S. pyogenes  (β hemolytic)

            B:  S. Agalactiae (babies)  (β hemolytic)

            D:  S. durans (Are enteric, not found in the URT) α, β, γ hemolytic.


They become bile-resistant.  They use esculin. 


(Use bile-esculin media; bile inhibits others)

             C, F, G:  normal flora: α, β, γ hemolytic
None:  Non-carbohydrate antigen strep:  α, β, γ hemolytic
S. mutans  (sticky capsule, sticks to teeth = cavities)

S. mitis  (on gums)
S. pneumoniae:  main pathogen
S. viridans:  α hemolytic
Virulence Factors produce HEMOLYSINS (small molecules that are secreted, esp. by Strep that disrupt RBS’s).  They are detected on Blood Agar by clearing.

TYPES OF HEMOLYSINS

1)  S = serum (O2 stable)

2) O = oxygen (O2 labile)

TYPES OF HEMOLYSIN CLEARINGS

α (Alpha):  “greening” caused by incomplete disruption.  They steal the Hg 



and leave the porphorin ring, leaving a green color (S. viridans)

β (Beta): media is completely cleared, no blood left (β hemolytic) All groups.
γ (Gamma): no hemolysis. (Found in group D and non-groups)
STAB-STREAK BLOOD AGAR PLATE
Stab media with loop (no O2 there; enhanced clearing = anaerobic)

Then streak for isolation (aerobic)

Streptolysin O: shows increased activity in stab.
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GROUP A

+ BACITRACIN DISC (A): Group A Strep = clearing 


(they are sensitive to β lactams, so Tx is Penicillin)
Bacitracin inhibits peptidoglycan synthesis.

GROUP B

+ CAMP TEST (Synergistic hemolysis test) A strain of Staph aureus is used which makes hemolysins which weaken but don’t lyse the cells. When a streak of Group B Strep touches the CAMP, an arrowhead forms = synergy = +
GROUP D
+ BILE-ESCALIN TEST (Turns bile-escolin black) Esculin Fe(Esculitin + Fe
GROUP C, F, G

+ SXT DISC (sulfa drugs): Inhibits a cofactor, tetrahydric folic acid (THF) biosynthesis

LAB PROCEDURE FOR STREP

1)  Gram stain for Strep ID

2)  Catalase Test (should be -)

3)  Hemolysis patterns should be clear (mostly β hemolytic)

4)  Stab and Streak Blood Agar plates with one group per plate

5) Drop two discs (A and SXT) on heavy part of above plate

6) Do throat swab on Blood Agar plate 

7) CAMP test:







MORE RAPID WAYS TO ID STREP:  IMMUNOLOGICAL TESTS

SURE STEP:  Put swab right in tube, and will show strep. (For Strep A)

Tube contains a pellet of reagent to get antigen off cells
Put extraction agent in tube up to line (extracts carbohydrate antigen)
Put the swab into the tube to extract the antigen.

The dipstick contains rabbit antibodies against “A”.

Put the dipstick into liquid for 5 mins.

Gold-conjugated anti-A antibodies



DIPSTICK
Control region 

Test region

Region for Gold-conjugated anti-A antibodies

Wick

The control region has goat anit-rabbit antibodies (anti-bunnies!)

They will stick to control area (dark red streak) with or without Ab’s present.

The control region should always show a red streak.

The test region has bound rabbit anti-A antibodies.

IMMUNOAGLUTTINATION TEST KIT

For Strep OTHER THAN “A”

Put 0.4 ml (400 µl) into test tube of extraction reagent (EE)
Put swab into tube, sit for 5 mins.

Put one drop of test liquid on card with one drop of red-top tube liquid (Latex 



Beads with antibiotics stuck to them).
Smooth white liquid is a negative test.

White lumps show a positive test.
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