
LABORATORY #6
Identification and Differentiation of Haemophilus sp.

Laboratory # 6– 15 Points

Objective:
Correctly identify the following characteristics of 
Haemophilus:

1. Colony morphology and growth characteristics

2. Gram stain

3. X and V factor requirements

4. Beta lactamase testing on Haemophilus cultures.

Materials:
Chocolate agar cultures:

Haemophilus influenzae

Haemophilus parainfluenzae


2 TSA  or nutrient agar plates


X Disks


V Disks


Gram stain reagents


1 Blood agar plate


2 chocolate plates


2 Haemophilus Quad plates


Culture of Staphylococcus aureus
References:
Mahon and Manuselis, Textbook of Diagnostic 
Microbiology, Second Edition, Chapter 15

Mahon and Manuselis, CD accompanying Textbook of 
Diagnostic Microbiology


http://gsbs.utmb.edu/microbook/ch030.htm
Principles:
As implied by the genus name Haemophilus (blood loving), this group of bacteria requires certain factors derived from blood before any of the species will grow on laboratory culture media.  Some species require Factor X, a heat-stable, iron protoporphyrin derivative of hemoglobin. Others require nicotinamide adenine dinucleotide (NAD), also known as Factor V, and some require both growth factors.

Factor X can be derived from a peptic digestion of blood or from heat-disrupted erythrocytes as used in chocolate agar.

Factor V is heat-labile.  It can be derived from extracts of yeasts or potatoes and is produced by certain bacteria such as Staphylo​coccus aureus.  It is not found in regular blood agar because blood contains NADase, which destroys Factor V or NAD.

Most species of Haemophilus require an increased CO2 environment (candle jar) for good growth.
β-Lactamases are enzymes that selectively destroy β-lactam molecules by attacking the β-lactam component of the molecule.  Production of β-Lactamase is a significant mechanism contributing to β-lactam resistance in certain organisms, such as H. influenzae, N. gonorrhoeae and Moraxella  catarrhalis, among others.  
Simple β-Lactamase testing is performed in the clinical laboratory to identify β-Lactamase production in these organisms, and a positive reaction means that the β-lactam agents commonly used to treat infections caused by them (primarily ampicillin, amoxicillin, and penicillin) would be ineffective.  

Procedure:
1. Observe the appearance of the colonies on chocolate agar of H. influenzae and H. parainfluenzae.  Describe the characteristics on the chart at the end of this exercise.
2. Perform a gram stain on each species of Haemophilus and record results on the chart at the end of this laboratory exercise.
3. X and V Factor Requirements 
a. Staphylococcus Streak Technique
1) Many microorganisms, including Staphylococci, Neisseria, and certain species of yeast, can synthesize NAD (Factor V).  When these organisms are present in mixed cultures, species of Haemophilus requiring Factor V may appear as small dew-drop colonies within the zones of NAD production, around colonies of the other bacteria, a phenomenon known as satellitism.
2) Using a swab, heavily streak a blood agar plate with the broth culture of H. influenzae.  Using an inoculating loop, make a single narrow streak of S. aureus broth through the area where the specimen has been inoculated.  The staph streak is made in the zone of secondary inoculation and Hemophilus species may be seen as tiny dew-drop colonies in the hemolytic zone at the terminal portion of the staph streak in the area of lightest inoculation.
3) After 18 to 24 hours of incubation at 35° to 37°C in the candle jar, tiny, moist, dew-drop colonies of Haemophilus may be observed within the hemolytic zone adjacent to the staphylococcus colonies.

4) Record results.
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b. X and V Disk Technique

1) Factor X and/or Factor V are required either singly or in combina​tion to 
support the growth of various species of Haemophilus on artificial culture 
media.  These requirements are used in the identification process of 
Haemophilus.  Factors X and V are impregnated on paper disks, and 
readily diffuse into 
agar culture media.  The disks are placed on the 
surface of a medium deficient in Factors X and V, such as trypticase 
soy agar (TSA), which has been inoculated with the test organisms.  The 
Factor X and V requirements of the organism can be determined by 
observing the pattern of colony development around the paper disks.

2) Using a swab, heavily streak the surfaces of 2 TSA plates with the broth 
cultures of H. influenzae and H. parainfluenzae respectively.  On each, 
place an X and a V disk on the agar surface in the area of inoculation, 
positioning them approximately 1 cm apart.  Incubate the plates in a 
candle jar at 35° to 37°C for 18 to 24 hours.


3) Visually inspect the agar surface, observing for the presence of visible 
growth around one or more of the disks.  If the organism grows around the 
X disk, only Factor X is required.  If the organism growth is only between 
the X and V disks, both Factors X and V are required.

4) Record results.
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Haemophilus influenzae 


Haemophilus parainfluenzae
(growth around XV disc only)

(growth around XV, V discs)
The following table lists the factor requirements for each species of Haemophilus.
	Organism
	Infection Site
	X factor
	V factor

	H. influenzae
	Respiratory tract, meninges, blood, and other areas
	+
	+

	H. aegyptius
	Conjunctiva
	+
	+

	             H. haemolyticus
	Respiratory tract (not pathogenic)
	+
	+

	H. parainfluenzae
	Respiratory tract (rarely pathogenic)
	-
	+

	H. parahaemolyticus
	Respiratory tract (not pathogenic)
	-
	-

	H. ducreyi
	Genital region
	+
	-

	H. aphrophilus
	Respiratory tract, blood, brain, others
	+/-
	-


4. Haemphilus Quad Plates

a. The Haemophilus identification plate is used to determine the hemolytic 
properties and requirement for X and V factors for particular Haemophilus 
species. The plate consists of four quadrants:


Quadrant I: BHIA and hemin (X)


Quadrant II: BHIA and Isovitale (V)


Quadrant III: BHIA with hemin (X) and isovatale (V)


Quadrant IV: Horse blood agar (X) with NAD (V)


Presence or absence of growth in each quadrant and hemolytic properties are 
used to speciate Haemophilus.  Hemolysis is observed in quadrant IV.

b. Pick several colonies of suspected organisms with a sterile inoculating needle 
or cotton swab.  Suspend organism in trypticase soy broth until a turbidity of 0.5 
McFarland is obtained.  Streak one loopful of this suspension on each quadrant of 
the plate. Streak the entire quadrant. Stab blood agar quadrant. Sterilize loop 
between quadrants.

c. Incubate plate in 3% to 10% CO2 at 35oC for 18 to 24 hours.

d. Interpret plate for visible growth and hemolysis. The organism should grow in 
quadrants III and IV. Read quadrant IV for hemolysis.  Growth in quadrants II, 
III, and IV indicates requirement for factor V. Growth in quadrants I, III, and IV 
indicates requirement for factor X.  Growth only in quadrants III and IV indicates 
requirement for both factors V and X. 
	Haemophilus Quad Plate

	
	GROWTH IN QUADRANTS

	HAEMOPHILUS SPECIES
	I (X)
	II (V)
	III (XV)
	IV(HEMOLYSIS)

	Haemophilus influenzae
	-
	-
	+
	-

	Haemophilus parainfluenzae
	-
	+
	+
	-

	Haemophilus haemolyticus 
	-
	-
	+
	+

	Haemophilus parahaemolyticus
	-
	+
	+
	+


5. Beta-Lactamase Testing
The instructor will provide directions for performing beta-lactamase testing.  Perform a beta-lactamase on H. influenzae and H. parainfluenzae and record results.
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