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ABSTRACT
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Seventy flve bacteria tentatively identified as Haemophilus paragaliinarum (the causative agent of
infectious coryza), eight identified as Ornithabacterium rhinotracheafe and 13 identified as NAD-
independent Pasteurelia spacies were isolated from chickens with respiratory infection in various prov-
inces in South Africa. The isolates were characterized by conventional biochemical and serological
methods. A polymerase chain reaction (PCR) assay specific for H. paragaffinarum was used to iden-
tify the cultures directly from colonies. The PCR assay gave positive results for all isolates that were
identified by conventional methods as H. paragaliinarum, irrespective of whether they were nicotina-
mide adenine dinucleotide (NAD)-dependent (43 isolates) or NAD-independent (32 isclates). The eight
isolates that were identifled by conventional methods as Q. riinotracheale and the 13 isolates iden-
tified as various Pasteurefla species gave negative results in the PGR assay. This study has demon-
strated that celony PCH is a rapid method for uniquely identifying both NAD-dependent and NAD-
independent strains of H. paragallinarum and distinguishing them from other bacteria, such as O.
rhinotracheale and Pasteurelia species,
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Infectious coryza, caused by Haemophilus paragalii-
narum, remains a serious problem in South Africa.
Bragg, Greyling & Verschoor (1997), highlighted the
difficulties faced by diagnostic laboratories in South
Africa as a result of a number of closely related or-
ganisms which can be isolated from the sinuses of
chickens. Many of these isolates are regarded as
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non-pathogenic, thus there is a need for a quick diag-
nostic test which can unequiviable differentiate be-
tween H. paragaflinarum (both NAD dependent and
independent) and other closely related isolates.

The aim of the present study was to determine
whether the PCR technigue that has recently been
developed for the identification of H. paragallinarum
{Chen, Miflin, Zhang & Blackall 1996) could be used
to simplify the differentiation of both NAD-dependent
and NAD-independent H. paragallinarum from other
respiratory tract pathogens of poultry, such as Orni-
thobacterium rhinotracheale and Pasteurella spp.

Ninety six bacterial isolates from commercial chicken
flocks from Gauteng, Mpumalanga, KwaZulu Natal,
North West and Free State provinces in South Africa
were studied (Table 1). Isolates were grown on test
medium agar supplemented with chicken serum and
NAD (TM/SN) (Reid & Blackall 1987) in Australia and
on blood tryptose agar (BTA) with a nurse culture of
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S. aureus in South Africa. All solid media were incu-
bated at 37°C under 5% CO,. Conventional identifi-
cation and serotyping was performed as previously
described (Chen, Zhang, Blackall & Feng 1223;
Bragg, Greyling & Verschoor 1997). The HPG-2 PCR
based on a unique randomly ¢cloned fragment of H.
paragallinarum (Chen ef al. 1996) was used without
madification directly on colonies grown on the agars
specified above,

All isolates were identified to the genus and species
level by biochemical characterisation, regardless of
growth factor requirement, by the criteria of Blackall
& Reid (1982) for H. paragallinarum, Vandamme, Se-
gers, Vancanneyt, Van Hove, Mutters, Hommez, De-
whirst, Paster, Hersters, Falsen, Devriese, Bisgaard,
Hinz & Mannheaim (1994) for O. rhinotracheale and
Mutters, Piechulla, Hinz & Mannheim (1985) for the
FPasteurelfa species, Of the 96 field isclates, 43 were
classical (NAD-dependent) H. paragallinarum, 32
were NAD-independent H. paragaliinarum, eight

TABLE 1 Details of isolates used in the study

were O. rhinofracheale and 13 were Pasteurefla spe-
cies. The Page serovar of all H. paragallinarum iso-
lates is given in Table 1.

In the HPG-2 PCR all 75 H. paragaffinarum isolates
gave a single ampiified product of 516 base pairs
(bp). The eight O. rhinotracheale strains, and the 13
Pasteurella species all gave negative results in the
HPG-2 PCR.

A number of phenotypically similar bacteria can be
isolated from chickens with respiratory tract infec-
tions. To date, three recognized species of NAD-
dependent bacteria (H. paragallinarum, Pasteurella
avium and Pasteurelfa volantium) and one unnamed
taxon {Pasteurefla species A) have been isolated
from pouHry in South Africa (Bragg, Coetzee & Ver-
schoor 1996). Of these, only H. paragaflinarumis re-
garded as being pathogenic.

Until the recognition of NAD-independent H. paragal-
linarum, the separation of H. paragaflinarum from

Species NAD reguirement Source Serovar Number
Tested in Australia
H. paragaliinarum No Broilers A 3
H. paragafiinarum No Layers A 2
H. paragaliinarum No Broiler Breeders A 5
H. paragaliinarum No Layers C 1
H. paragallinarum No Breiler Breeders [ 3
H. paragallinarum No Unknown C 1
H. paragatiinarum Yes Layers B 1
H. paragallinarum Yes Layers c 13
H. paragaliinarum Yes Layers NT2 1
H. paragallinarum Yes Broiter Breeders C 1
Q. rhinotracheale No Broiters NA® 4
Q. rhinotracheals No Layers NA 2
Tested in Australia and South Africa
H. paragaifinarum No Layers A 1
H. paragallinarum No Layers C 1
- H. paragailinarum Yes Layers B 1
H. paragallinarum Yes Layers c 3
Tasted in South Africa
H. paragallinarum Mo Layers A 2
H. paragailinarum No Layers c 5
H. paragallinarum Mo Layers NT 2
H. paragailinarum Mo Broilers A 4
H. paragallinarum No Brotlers NT 2
H. paragallinarum Yes Layers DA 7
H. paragallinarum Yes Layers ‘B 3
H. paragallinarum Yes Layers C 10
H. paragallinarum Yes Layers NT 3
Q. rhinotracheale No Broilers NA 2
Pasteurefla spp. No Layers NA 13

2 Non-typable
P Not applicable
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other pathogenic bacteria found in the upper respi-
ratory tract of poultry posed no major problem for
diagnostic microbiologists—H. paragallinarum was
growth-factor dependent whereas the others (such
as O. rhinotracheale) were not. However, a number
of studies have shown that NAD-independent sirains
of H. paragallinarum are now widespread in South
African poultry (Hornet, Bishop & Haw 1992; Bragy,
Coetzee & Verschoor 1993; Horner, Bishop, Jarvis
& Coetzer 1995). Respiratory disease diagnosis is
further complicated as O. rhinotracheale does occur
in commercial chicken flocks in South Africa (Travers
1996; Bragg et al. 1997).

O. rhinotracheale and the different Pasteurefla spp.
can be differentiated from H. paragallinarum using
the standard biochemical tests recommended by
Blackali, Matsumoto & Yamamoto {1997) for the dif-
ferentiation of avian haemophili. However, carbohy-
drate fermentation tests are sometimes difficult to
read and individual strain variation can make inter-
pretation of results difficult unless a larger panel of
substrates is used. The advantage of colony PCR is
that results can be obtained in one day whereas bio-
chemical tests take several days to complete.

The HPG-2 PCR assay used in this study has been
shown previously to be specific for H. paragallinarum
but it had not been validated on a diverse range of
NAD-independent isolates. The 15 NAD-independ-
ent isolates previously tested by this PCR by Chen
et al. (1996) all originated from KwaZulu Natal prov-
ince and all were Page serovar A. In the present
study, we examined a variety of NAD-independent
strains from other pravinces and included the newly
recognized serovar C variants (Bragg et al. 1997).

This study has clearly demonstrated that the HPG-
2 PCR test for H. paragallinarum is a reliable diag-
nostic tool that is particularly useful in South Africa,
where NAD-independent H. paragafiinarum and O.
rhinotracheale occur. The test is capable of rapidly
and accurately distinguishing between NAD-inde-
pendent H. paragalflinarum and O. rhinotracheale.
The use of this PCR test in South Africa, where all
three Page serovars of NAD-dependent and serovar
A and C NAD-independent isolates of H. paragalli-
narum occur, clearly establishes the usefulness of

this PCR test for field investigations of infectious

coryza outbreaks. However, uniil a serovar specific
PCR for H. paragallinarum has been developed,
there will still be a need to isolate H. paragallinarum
from field cases for serotyping of the isolates.
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