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INTENDED USE

Difco™ KL Virulence Enrichment is used with KL Virulence Agar and
Tellurite Solution 1% in conjunction with a paper strip saturated with
diphtheria antitoxin for differentiating virulent (toxigenic) from
nonvirulent strains of Corynebacterium diphtheriae.

SUMMARY AND EXPLANATION

Elek! was the first to describe the agar plate diffusion technique for
demonstrating the toxigenicity (virulence) of C. diphtheriae. King,
Frobisher, and Parsons? expanded on Elek's technique and, by using a
carefully standardized medium, obtained results in agreement with animal
inoculation tests. The authors used rabbit, sheep and horse serum as
enrichments, finding human serum to be unsatisfactory. To overcome
irregularities encountered in previous formulations, Hermann, Moore, and
Parsons3 developed a nonserous enrichment. The medium and enrichment
described by these authors has been standardized for use in the KL
Virulence Test.

PRINCIPLES OF THE PROCEDURE

KL Virulence Enrichment, composed of casamino acids, glycerol and
polysorbate 80, provides a source of nonserous enrichment. Casamino
acids is derived from acid-hydrolyzed casein that has low sodium chloride
and iron concentrations. The low iron concentration is beneficial because
iron is known to prevent the production of diphtheria toxin when present
in more than minute amounts. Glycerol (glycerine) contains no heavy
metals and is used by bacteria as a source of carbon. Polysorbate 80
improves growth of certain strains of C. diphtheriae. Toxin produced by
bacteria and diffused into the medium is detected by precipitation with
the antitoxin present on the strip.

REAGENTS
KL Virulence Enrichment
Approximate Formula* Per 100 mL

Casamino Acids .................... 109
Polysorbate 80 ..................... 109
Glycerol . ... 1.0 mL

*Adjusted and/or supplemented as required to meet performance criteria.

Warnings and Precautions:
For Laboratory Use.

Follow established laboratory procedures in handling and disposing of
infectious materials.

Storage: Store KL Virulence Enrichment at 2 - 8°C.

Product Deterioration: Do not use if product fails to meet specifications
for performance.

PROCEDURE
Materials Provided: KL Virulence Enrichment.

Materials Required But Not Provided: Glassware, autoclave, water
bath (55 - 60°C), incubator (35°C), Tellurite Solution 1%, KL Virulence Agar
and antitoxin strips.
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Method of Preparation:

1. Suspend 37.5 g of KL Virulence Agar in 1L of purified water. Mix
thoroughly. Heat with frequent agitation and boil for 1 min to
completely dissolve the powder.

2. Autoclave at 121°C for 15 min.

Cool in a water bath to 55 - 60°C.

4. Aseptically dispense 10 mL of KL Virulence Agar into a Petri dish
containing 2 mL KL Virulence Enrichment and 0.5 mL Tellurite Solution
1%; mix thoroughly by rotating the plate approximately 20 times to
obtain a uniform mixture.

5. Using aseptic techniques, submerge a sterile filter paper strip (1 cm x 8 cm)
saturated with diphtheria antitoxin or a BBL Taxo KL Antitoxin Strip.

6. Allow the medium to solidify.

w

Test Procedure

Inoculate the medium by streaking a loopful of a 24-h culture in a single
line across the plate perpendicular to (right angle to) the antitoxin strip.
(Do not touch the actual strip itself). As many as eight cultures may be
tested on a single plate.# Place test isolates about 1 cm apart. Also
inoculate a toxigenic (positive control) and a nontoxigenic (negative
control) C. diphtheriae strain approximately 1 cm on either side of the test
isolates. Incubate the inverted plates under CO, at 37°C for 72 h.
Examine at 24-, 48- and 72-h intervals.

USER QUALITY CONTROL

Test Strain Expected Results
Corynebacterium diphtheriae biotype gravis
ATCC™ 8028 +

Corynebacterium diphtheriae biotype intermedius
ATCC 8032 +

Staphylococcus aureus
ATCC 25923 -

+ = positive, line of precipitation at 45° angle to the strip
- = negative, no line of precipitation

RESULTS

Toxigenic (virulent) cultures of C. diphtheriae will show fine lines of
precipitation at approximately 45° angles from the culture streak. This
line forms where toxin (from the bacteria) combines with antitoxin from
the strip. Primary precipitin lines form an arc of identity with the
precipitin line produced by an adjacent positive control strain.5
Nontoxigenic strains of C. diphtheriae will show no lines of precipitation.

LIMITATIONS OF THE PROCEDURE

1. False-positive reactions may be seen after 24 h as weak bands near
the antitoxin strip. These can be recognized when compared with the
positive control.6

2. Corynebacterium ulcerans and C. pseudotuberculosis may also produce
lines of toxin-antitoxin.”

AVAILABILITY

Cat. No. Description

222192 Difco™ KL Virulence Agar, 500 g.

298610 Difco™ KL Virulence Enrichment, 12 x 20 mL.
231740 BBL™ Taxo™ KL Antitoxin Strips, 12 strips per vial.
211917 BBL™ Tellurite Solution 1%, 20 mL per tube.
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