Onderstepoort Journal of Veterinary Research, 60:147—152(1993)

iz mid-encoded N \D independence
1 some South Africal isolates |
f Haemophilus paragallinarum

R.R. BRAGG ', L.COETZEE " and J.A. VERSCHOOR 2

ABSTRACT

BRAGG, R.R., COETZEE, L. & VERSCHOOR, J.A. 1992. Plasmid-encoded NAD independence in
some South African isolates of Haemophilus paragallinarum. Onderstepoort Journal of Veterinary
Research, 60:147-152 (1993)

Atypical Haemophilus paragallinarum have been isolated from both laying hens and broilers suffering
from typical symptoms of infectious coryza in South Africa. Re-inoculation of these bacteria into SPF
chickens resulted in similar pathology. The bacteria could be successfully re-isolated from the experi-
mentally infected chickens.

Four of the isolates from layers and 3 of those from broilers were found to be closely related to H.
paragallinarum serotype A (0083 strain) when tested by the use of a panel of locally developed
monoclonal antibodies in the enzyme linked immunosorbent assay (ELISA). A total of 15 isolates from
layers and 19 from broiters were found to be more typical of previously collected South African field
isolates of H. paragallinarum. A 3rd group, consisting of 5 isolates from layers and 15 from broilers,
showed no reaction with the panel of monoclonal antibodies.

All the isolates were regarded as atypical because they no longer required V factor (NAD) for growth,
whereas strain 0083 and previously collected field isolates M 85 and SB 86 did require it.

Crude plasmid extractions from an isolate serologically related to 0083 was used to convert reference
strains of H. paragallinarum into NAD-independent isolates, thus indicating that NAD independence
is carried on a plasmid.

INTRODUCTION plane, Erwin & Stuart 1938). As early as 1932, Mc-
Gaughy (1932) reported that his isolates were de-
pendent on V factor, but not X factor. This work was
largely overlooked until the 1960s when various

. . workers reported that the isolates made from chick-
Lewis 1934) and apparently required both V (NAD) ens were I'Fl)Ot dependent on X factor (Page 1962;

and X (haem) factors (Schalm & Beach 1936; Dela- Roberts, Hanson & Timms 1964). All subsequent

- isolates from chickens with infectious coryza have
' Department of Pouliry Diseases, Faculty of Veterinary Science, ~ been found to be dependent on only V factor (Black-
University of Pretoria, P/Bag X04, Onderstepoort, 0110 South  all & Reid 1982) and these isolates have been
Africa termed H. paragallinarum. Blackall & Yamamoto
Department of Biochemistry, Facuity of Agriculture, University of  (1989) tested 2 cultures which had been isolated in
Pretoria, Pretoria, 0002 South Africa the 1940s and '50s and were labelled H. gallinarum,
Received 30 March 1993—Editor and they found these isolates to be dependent on

The first isolation of a Haemophilus species from
chickens was in the 1930s by De Blieck (1932). This
bacterium was later termed H. gallinarum (Eliiot &
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V factor, but independent of X factor. It is now wide-
ly accepted that the pathogenic Haemophilus spe-
cies which can be isolated from chickens with infec-

us coryza are all dependent on V factor, but not
on X factor. Recently, V factor- (NAD)- independent
H. paragallinarum was isolated from chickens in Na-
tal, South Africa (Mouahid, Bisgaard, Morley, Mutters
& Mannheim 1992). Horner, Bishop & Haw (1992)
have also reported on the isolation of NAD-indepen-
dent organisms from chickens suffering from typical
infectious coryza s ptoms in Natal. Horner et al.
(1992) suggested that these isolates do not belong
to the genus Haemophilus by virtue of the NAD
independence of tt  solates. However, the obser-
vation of NAD ind endence in other species of
Haemophilus (Gror yva & Koornhof 1990), argues
against this.

Gromkova & Koornhof (1990) reported on the isola-
tion of 4 organisms from human patients in South
Africa, that were bio  emically indistinguishable from
H. parainfluenza, except for the fact that they were
capable of growth v hout NAD, and as such could
not be classified as H. parainfluenza according to
the current taxonomic criteria. In subsequent work
(Windsor, Gromkova & Koornhof 1991), it was estab-
lished that these isolates carried a small 5,25 kb
plasmid which, if lost or removed, rendered the
isolates NAD deper :nt. The isolates could then be
classified as H. parainfluenza. They also establish-
ed that a low incidence of spontaneous NAD-depen-
dent revertants occur naturally. It can therefore be
concluded from their work that H. parainfluenza is
capable of acquiring a small plasmid which renders
the isolate NAD independent. These isolates must,
however, still be classified as H. parainfluenza in
spite of the naturally occurring NAD independence.

Since 1991, this laboratory has made a number of
bacterial isolations from chickens showing typical
symptoms of infectious coryza in South Africa. A
total of 42 isolates have been identified as H. para-
gallinarum (Bragg 1992, unpublished data) and 61
isolates have been entified as NAD-independent
H. paragallinarum. The NAD-independent isolates
nroved difficult to identify with conventional bio-
emical techniques.

By use of a locally developed panel of monoclonal
antibodies (Mab) against H. paragallinarum (Ver-
schoor, Coetzee & Visser 1989) in an enzyme-
linked immunosorbent assay (ELISA), most of these
NAD-independent isolates are shown to be closely
related to either the 0083 strain or the local field
strain of H. paragallinarum.

THODS AND MATERIALS

icterial isolation

Bacteria were isolated from the sinuses of chickens
showing clinical signs of infectious coryza. The
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heads of the chickens were removed in the post
mortem room and disinfected with merthiolate be-
fore an incision into the sinus was made with a ster-
ile scalpe lade. Samples were then collected from
the sinus with a sterile swab. Two blood tryptose
agar (BTA) plates were inoculated with the swat
taken from the sinus, of which 1 was then streaked
across the inoculum with Staphylococcus aureus.
Both plates were incubated at 37°C inacar 2 jar
for 18 h.

Experimental infection of chickens

Samples of the isolates made from infected chick-
ens were inoculated into modified Casman’s medi-
um (Coetzee, Rogers & Velthuysen 1983) without
the addition of sterile chicken serum, or NAD, and
were incubated overnight. Ten SPF chickens were
inoculated either by the eye-drop method or intra-si-
nus with 0,1 m¢ of the bacterial suspension. Ano-
ther 10 SPF chickens were inoculated with sterile
growth medium to serve as controls. The chickens
were observed daily. Any bird showing symptoms of
infectious coryza was killed and bacteria were iso-
lated from the sinus according to the method de-
scribed above.

Typing with monoclonal antibodies

Bacterial clones from the BTA plates were inocu-
lated into 10 m¢ liquid-modified Casman’s medium
without the addition of NAD (Coetzee ef al. 1983) or
sterile chicken serum, and incubated at 37 °C for 18
h. The 0083 strain of H. paragallinarum and A745/91
(a South African field isolate of NAD-dependent H.
paragallinarum, isolated in this laboratory) were
inoculated into liquid-modified Casman’s medium
which had been supplemented with 10 % sterile
chicken serum in the place of NAD {(Coetzee et al.
1983). After incubation, purity of the cultures was
checked by streaking a sample onto BTA plates.
The plates inoculated with the 0083 strain or
A745/91 were streaked with S. aureus. The liquid
cultures were then inactivated with 0,1 % (v/v) for-
malin and incubated at room temperature for 24 h.
Inactivated bacteria from the different isolates were
washed and used for the coating of plates and for
carrying out the ELISA according to the methods of
Verschoor et al. (1989). Three Mab were used, i.e.
F1, which previously recognized field (F) strains
only, V1, which previously recognized vaccine (V)
strains only and VF3, which cross-reacted with
vaccine and field strains. As negative contr.  the
mature culture supernatant of the non-antibody-pro-
ducing SP 2/0 myeloma was used instead of mono-
clonal antibody containing culture supernatant.

Plasmid extraction

Crude plasmid extractions were made according to
the methods of Gromkova (personal communication
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not be simplistically ascribed to plasmid-encoded
antigen, as the donor bacterium was itself predomi-
nantly of the V1 phenotype. The effects of DNA
transformation between strains of H. paragallinarum
on their serological classification needs urgent in-
vestigation.
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