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1. Intended USe
Haemophilus influenzae Agglutinating Sera are intended for use 
in the qualitative slide agglutination test and in counterimmuno-
electrophoresis (CIE) to identify serologically the type antigen of 
pathogenic strains of H. influenzae (types a to f) for epidemiological 
and diagnostic purposes.

2. SUmmAry And explAnAtIon of the teSt
The pathogenic strains possess capsules and are classified 
serologically into six types according to the chemical 
structure of the capsular antigen1. Strains possessing these 
antigens are specifically agglutinated by the homologous 
antiserum, and a capsulated culture may therefore be typed 
by slide agglutination tests. An alternative method of typing, 

counterimmunoelectrophoresis (CIE), is based on the fact that 
under appropriate conditions antibodies migrate towards the 
cathode under the influence of an electric current, whereas 
antigens migrate towards the anode. Suspensions of bacteria 
from solid or liquid culture and antisera are placed in wells cut in a 
layer of agar such that when an electric current is passed through 
the agar the antigens and antibodies migrate towards each other 
and form a visible precipitate within a relatively short period of 
time2. In some circumstances, for example in cases of bacterial 
meningitis, it is important to obtain a presumptive identification 
of the infecting agent with a minimum of delay, so that adequate, 
appropriate antimicrobial therapy can be initiated. Free  
antigen can often be identified in spinal fluid samples using the 
sensitive CIE method3,4. This method has particular merit in cases 
where the bacterial content of the spinal fluid is too low to allow 
isolation or where the viability of the organisms has been affected 
by prior antibiotic treatment.

3. prIncIple of the procedUre
Serological tests are based on the fact that antibodies in serum, 
produced in response to exposure to bacterial antigens, will 
agglutinate with bacteria carrying homologous antigens.

4. reAgentS
4.1. kit contents

Haemophilus Influenzae Agglutinating Sera 2 ml
Type a (ZM20/R30166001) 1 dropper bottle
Type b (ZM21/R30166101) 1 dropper bottle
Type c (ZM22/R30166201) 1 dropper bottle
Type d (ZM23/R30166301) 1 dropper bottle
Type e (ZM24/R30166401) 1 dropper bottle
Type f (ZM25/R30166501) 1 dropper bottle

4.2. description, preparation for Use and recommended 
Storage conditions

See also Warnings and precautions

The sera should be stored at 2 to 8°C under which condition they 
will retain their potency at least until the date shown on the bottle 
label.

 h. influenzae Agglutinating Sera 

 Produced in rabbits and are preserved 
with 0.5% phenol. Each bottle, fitted with 
teat and dropper, contains 2 ml liquid and 
is supplied ready to use.

 On storage some sera become slightly  
turbid. This does not necessarily indicate 
deterioration and normally it will not 
interfere with the results, but the sera may 
be clarified before use by centrifugation 
or membrane filtration (0.45 µm). Gross 
turbidity indicates contamination and 
such sera should be discarded.

5. WArnIngS And precAUtIonS

For in vitro diagnostic use only.

For professional use only.

Caution: This product contains dry natural rubber.

Please refer to the manufacturer’s safety data sheet and the 
product labelling for information on potentially hazardous 

components.

5.1. health and Safety Information
5.1.1 Handle all bacteria according to appropriate local and 

statutory guidelines.
5.1.2 Non-disposable apparatus should be sterilised by any 

appropriate procedure after use, although the preferred 
method is to autoclave for at least 15 minutes at 121°C. 
Disposables should be autoclaved or incinerated.

5.1.3 Spillage of potentially infectious material should be 
removed immediately with absorbent paper tissue 
and the contaminated areas swabbed with a standard 
bacterial disinfectant or 70% alcohol. Materials used to 
clean spills, including gloves, should be disposed of as 
biohazardous waste.

5.1.4 Do not pipette by mouth. Wear disposable gloves 
and eye protection while handling specimens and 
performing the assay. Wash hands thoroughly when 
finished.

5.1.5 These reagents contain phenol. Although the 
concentration is low, phenol is known to be toxic by 
ingestion and skin contact. Avoid ingestion of the 
reagents. If any come into contact with skin or eyes 
wash the area extensively by immediately rinsing with 
plenty of water.

5.1.6 In accordance with the principles of Good Laboratory 
Practice it is strongly recommended that samples and 
reagents should be treated as potentially infectious and 
handled with all necessary precautions.

5.2. Analytical precautions

5.2.1 Do not use antisera beyond the stated expiry date. 
Microbiological contamination of the antisera must be 
avoided as this may cause erroneous results and reduce 
product life.

5.2.2 Do not modify the test procedure, incubation time or 
temperatures. Do not dilute the agglutinating sera.

5.2.3 After use return sera to recommended storage 
temperature.

5.2.4 Do not use a microbiological loop to dispense the 
antiserum. Use the dropper provided.

6. SpecImen collectIon, trAnSport And StorAge
Serological typing gives reliable results only if the culture 
possesses capsules. It is advisable to type a strain as soon as 
possible after isolation because the ability to produce capsules 
is lost with time. Capsulated strains can be recognised by the 
characteristic iridescence which is seen when a strong white light 
is transmitted obliquely through a culture growing on Levinthal’s 
agar1.

For details on specimen collection and preparation a standard 
text book should be consulted. The use of fresh cultures grown 
on Levinthal’s agar is recommended.

7. procedUre
Materials Provided

See Kit Contents.

Materials Required but not Provided

1.  0.85% saline.
2.  Glass slides.
3.  Microbiological loop and bunsen burner.

4.  Light source over dark background.
5.  Timer.
6.  Pasteur pipette.
7.  Barbitone-HCl buffer, pH 8.6  

Dissolve 8.25 g sodium diethylbarbiturate in 1 litre of 
distilled water and add 38.2 ml 0.2N hydrochloric acid 
to give a pH of 8.6.   
CAUTION: Barbitone-HCl is harmful if ingested. Wash hands 
thoroughly after handling.

8.  1% Agarose  
Add 1 g of agarose to 100 ml of barbitone-HCl buffer and 
dissolve by heating in a boiling water bath for five to ten 
minutes. Mix gently, avoiding the formation of air bubbles 
and ensure that all the agarose is dissolved and evenly 
distributed. Bottles of the gel may be stored at room 
temperature (18 to 30°C) for up to four weeks.

9.  Agarose coated slides  
Melt a bottle of 1% agarose in a boiling water bath and 
dispense onto clean glass slides resting on a flat level 
surface. The gel layer should be 1 to 1.5 mm thick; for a 
26 x 76 mm slide 3 ml of agarose is sufficient and for an 81 
x 81 mm lantern slide 10 ml of agarose is required. Spare 
slides, once hardened, may be stored for 24 hours in a moist 
box at 2 to 8°C.

10. Electrophoretic apparatus suitable for agar 
gel electrophoresis.    
There are many suppliers of suitable equipment.

11. Gel punch (a sharp-ended tube, 3 mm in diameter) and 
suction apparatus.

8. teSt procedUre
8.1. Slide Agglutination test

Step 1 Put two separate drops (40 µl each) of saline on a glass 
slide. Emulsify portions of the culture under test with a 
loop in each drop of saline, to give a smooth, fairly dense 
suspension.

Step 2 To one suspension add one drop (40 µl) of saline as a 
control and mix. To the other suspension add one drop 
(40 µl) of undiluted antiserum and mix.

Step 3 Rock the slide for one minute and observe for 
agglutination, which can be more easily seen by viewing 
against a dark background using indirect lighting. Discard 
the used slide for safe disinfection and disposal.

8.2. counterimmunoelectrophoresis

Step 1 Fill the electrophoretic tank with barbitone-HCl buffer to 
the required level.

Step 2 Punch wells in the agarose and remove the core from 
each well by careful aspiration with a Pasteur pipette 
attached to suction apparatus. Avoid damaging the walls 
of the wells. A single test unit consists of two wells 3 mm 
in diameter placed 5 mm apart along the electrophoretic 
axis. Several of these units can be cut in each slide: an 
81 x 81 mm slide can accommodate 18 pairs of wells. 
(See figure 1)

figure 1

Step 3 With a fine Pasteur pipette place sufficient antiserum in 
the anodal well of each pair to fill it without spilling over.

Step 4 Similarly, place the test sample in the cathodal well of 
each pair.

Step 5 Without delay, place the slide in position in the 
electrophoresis tank and make connections between 
the ends of the slide and the buffer compartments with 
wicks of soft filter paper soaked in buffer. Only the end 10 
mm of agarose should be covered by the wicks. Smooth 
down gently so that trapped air bubbles are removed. 
Replace the lid of the tank.

Step 6 Check that the power supply is connected with the 
correct polarity (antiserum in anodal wells). Switch on 
and adjust to a steady current of 2.5 mA/cm width of gel.

Step 7 After one hour, switch off the power and remove the slide 
from the tank. View in a dark-background illuminator or 
by oblique lighting against a dark background. Reading 
is often easier if the slide is immersed in saline in a Petri 
dish whilst viewing.
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9. reSUltS
Slide Aggluti nati on
Aggluti nati on should be strong and clearly visible within one 
minute. There should be no visible aggluti nati on in the control 
suspension; if aggluti nati on is seen in the control, the suspension 
is not suitable for testi ng by this method.

counterimmunoelectrophoresis
In a positi ve result, a white line of precipitati on will be seen between 
a pair of wells, perpendicular to the axis of electrophoresis (fi gure 2). 
In a negati ve reacti on, no precipitati on is visible between the 
wells. 

figure 2

10. QUAlIty control
Slide Aggluti nati on
It is recommended to test the product, throughout its use, with 
known positi ve and negati ve cultures.

Homologous cultures should be used for positi ve control 
organisms. For a negati ve control culture use Neisseria lactamica. 
Strains with the appropriate serotypes may be obtained from a 
recognised culture collecti on such as NCTC or ATCC.

11. InterpretAtIon of reSUltS
Slide Aggluti nati on
Aggluti nati on of type “e” strains are usually fi ner than the others.

Slide aggluti nati on reacti ons which are weak or which take longer 
than one minute to appear are not signifi cant. If aggluti nati on 
is seen in the control suspension, the culture is not suitable for 
testi ng.

counterimmunoelectrophoresis
If the anti gen concentrati on is low, the line may be faint 
and in this case evaluati on may be facilitated by the use 
of a hand lens. The reacti ons are reasonably stable and 
although the slides should be inspected immediately 
aft er electrophoresis is completed, the results should 
remain unchanged for several hours. If a permanent record 
is required the slides can be washed, stained and dried by 
conventi onal methods.

12. lImItAtIonS of the procedUre
H. infl uenzae Aggluti nati ng Sera have been absorbed as necessary 
to render them specifi c within the species H. infl uenzae. However, 
cross-reacti ons have been reported to occur with organisms of 
other species1,5,6. It is important to confi rm the species of the 
organism under test by the established morphological, cultural 
and biochemical techniques. This cauti onary note applies to 
all serological test methods and it emphasises the fact that CIE 
should complement rather than replace conventi onal techniques.

If the concentrati on of the anti gen is not suffi  cient in the specimen 
then a negati ve result will be obtained.

Anti sera provide serological identi fi cati on only; full identi fi cati on 
of an organism must only be made in conjuncti on with biochemical 
testi ng.

13. expected reSUltS
Visible aggluti nati on or precipitati on in the presence of 
homologous cultures and anti gens.

14. SpecIfIc performAnce chArActerIStIcS
The ZM20/R30166001 to ZM25/R30166501 anti sera should 
show visible aggluti nati on in the slide aggluti nati on test and a 
precipitati on line in the CIE test with H. infl uenzae type a, b, c, d, 
e and f capsular anti gen respecti vely.

15. BIBlIogrAphy
1.  Turk, D.C. and May, J.R. (1967). Haemophilus infl uenzae. London, English 

Universiti es Press.

2.  Myhre, E.B. (1974). Typing of Haemophilus infl uenzae by counterimmuno-
electrophoresis. Acta path. microbiol. scan. B., 82, 164.

3.  Edwards, E.A., Muehl, P.M. et al. (1972). Diagnosis of bacterial meningiti s 
by counterimmunoelectrophoresis. J. Lab. Clin. Med., 60, 449.

4.  Myhre, E.B. (1974). Rapid diagnosis of bacterial meningiti s. Scand. J. 
Infect. Dis., 6, 237.

5.  Aaron, L., Handzel, Z. et al. (1974). Monospecifi c serum for typing 
Haemophilus infl uenzae type b produced by immunizati on with 
Escherichia coli strain ‘Easter’. J. Biol. Stand., 2, 25.

6.  Argaman, M., Liu, T.Y. et al. (1974). Polyribitol-phosphate: an anti gen 
of four gram-positi ve bacteria cross-reacti ve with the capsular 
polysaccharide of Haemophilus infl uenzae type b. J. Immunol., 112, 649.

16. pAcKAgIng
 ZM20/R30166001 ................................................ 2 ml
 ZM21/R30166101 ................................................ 2 ml
 ZM22/R30166201 ................................................ 2 ml
 ZM23/R30166301 ................................................ 2 ml
 ZM24/R30166401 ................................................ 2 ml
 ZM25/R30166501 ................................................ 2 ml
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