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Identification of Chlamydia gallinacea in a parrot and in free-range
chickens in Australia

HS Stokes,a* JM Martens,a A Chamings,b,c K Walder,c ML Berg,a Y Segald and ATD Bennetta

Chlamydia gallinacea is a recently described bacterial species in a
genus known to infect and cause disease in animals and humans.
Our report describes the identification of C. gallinacea infection in
free-range laying chickens (Gallus gallus) in Australia, and the
identification of C. gallinacea infection in a parrot, a wild
Australian galah (Eolophus roseicapillus). There is currently little
knowledge of the effects of C. gallinacea infection on avian hosts,
but it has been linked to respiratory disease in humans and could
potentially cause similar disease in other species. Our report high-
lights the need for further study and surveillance of Chlamydia
species in both wild and domestic hosts in Australia.
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Introduction

The Chlamydia are a diverse genus of bacteria affecting many
animal species, and also humans, with 11 species currently
described1. One recently described species is Chlamydia

gallinacea,2,3 identified in poultry in several European countries,
China and the United States.4–6 C. gallinacea currently has no
reported clinical signs in birds, except for reduced weight gain in
chickens (Gallus gallus).5 However, C. gallinacea has also been found
in cattle, and has been linked to respiratory symptoms in humans,2,4

so it may pose a zoonotic threat. A C. gallinacea-type strain has been
reported once before in Australia, in two cage-laying chickens in
2010, prior to formal species classification.7 To our knowledge, how-
ever, C. gallinacea has not previously been reported in free-range
chickens or wild birds in Australia.

At least two other Chlamydia species are known to infect birds:
Chlamydia psittaci and Chlamydia avium.3 The most well-known is
C. psittaci, which primarily infects birds, but can also cause severe
respiratory disease in humans, called ‘psittacosis’.8 C. psittaci com-
monly infects parrots, but can also infect many other bird species.8,9

C. psittaci may cause no clinical signs in birds, but it can have acute
and chronic effects9 and has previously caused disease outbreaks on
poultry farms.8 In chickens, it may cause reduced egg production
and weight loss.10 C. avium is a more recently characterised

chlamydial species, found in pigeons and parrots3 with the majority
of infections reported to be asymptomatic.

There is little known about the prevalence of chlamydial species in
wild birds, despite the zoonotic risk posed by C. psittaci. One recent
report estimated C. psittaci prevalence in wild Australian birds to be
0.67%.11 Here we provide the first reports, to our knowledge, of
C. gallinacea presence in free-range chickens in Australia, and the
first evidence of C. gallinacea infection in a wild parrot, a galah
(Eolophus roseicapillus).

Methods

From February 2017 until March 2018, free-range egg-laying
chickens were sampled at six farms located within 30 km of Geelong,
Victoria, Australia. Each farm was visited once every three months,
and a total number of 247 chickens were randomly sampled. From
October 2016 until February 2018, 116 adult wild parrots were also
sampled, including crimson rosellas (Platycercus elegans, [n = 57]),
galahs [n = 31], sulphur-crested cockatoos (Cacatua galerita,
[n = 10]), and blue-winged parrots (Neophema chrysogaster,
[n = 12]). Parrots were captured at four sites: Bellbrae (S38�19’
E144�11’), Freshwater Creek (S38�27’ E144�24’), Meredith (S37�51’
E144�06’) and Steiglitz (37�52’ E144�18’). A cloacal swab was col-
lected from each bird, and tested for the presence of Chlamydia
using conventional PCR and a combination of three different sets of
primers: the Chlamydiales-specific 16SIG primers12 and
C. psittaci/C. gallinacea-specific CTU/CTL primers13 were used for
initial detection, and the C. gallinacea-specific gidA primers4 were
then used to distinguish between species. A subset of C. gallinacea
positive samples (n = 3) were confirmed using Sanger sequencing,
and analysed using MEGA software and NCBI BLAST, to compare
similarity with chlamydial sequences on GenBank.14,15 All parrot
serum samples (n = 116) and a subset of C. gallinacea-positive
chicken serum samples (n = 2) were tested for Chlamydia antibodies
using the ImmunoComb® solid-phase ELISA (Biogal, Kibbutz Galed,
Israel) and compared with positive and negative control serum.

Findings

C. gallinacea was identified in cloacal samples from 36 chickens,
from two different farms, with all chickens (n = 27) testing positive
during one farm visit (21st November 2017). The prevalence of
C. gallinacea in chickens was 14.6% (95% confidence interval
[CI] = 10.4, 19.6) however there was considerable variability between
farms: all positive chickens were identified on two farms, whilst the
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other four farms tested negative. Serum samples from two of the
C. gallinacea-positive chickens were seropositive according to the
ImmunoComb® kit. We observed no clinical signs of disease in
infected chickens, and farmers reported chickens to be healthy. Pre-
liminary sequencing analysis of a subset (n = 2) of positive samples
confirmed that they were C. gallinacea, with one of the samples
grouping most closely with sequences identified in chickens in stud-
ies in Slovenia and France (data not shown).

C. gallinacea was identified in one sample from a female galah with
healthy appearance (0.9%, 95% CI = 0, 4.7), caught on 16th October
2017 (GenBank acc. no. MN114672). Preliminary sequencing analy-
sis suggests that this C. gallinacea strain groups most closely with
sequences identified from chicken studies in Slovenia and Poland
(Figure 1). The OmpA sequence from the galah and one of the
chicken samples overlapped by ~120 nt but did not appear to be
identical. The same parrot was recaptured on 16th February 2018 at
the same site (Bellbrae, Victoria, S38�19’ E144�11’), and tested posi-
tive by the Chlamydiales-specific 16SIG PCR, but negative with the
gidA PCR; therefore on this occasion the Chlamydia species could
not be confirmed. On both occasions, the galah tested seropositive
using the ImmunoComb® kit.

Discussion

Based on the OmpA sequence, we have detected C. gallinacea in two
free-range chicken farms and in a wild parrot, in southern central
Victoria, Australia. The C. gallinacea prevalence on chicken farms was

consistent with findings in Europe, China and elsewhere that
C. gallinacea is likely to be a common chlamydial species circulating
in poultry.5 To our knowledge, this is only the second record of
C. gallinacea in Australian poultry, and the first report of C. gallinacea,
or a closely related species, in a psittacine bird or wildlife host any-
where in the world. This latter finding could be due to a combination
of factors, including the possibility that C. gallinacea has only recently
emerged in Psittaciformes, or that the actual prevalence of infection is
low, and/or specific testing for this organism has rarely been per-
formed in wild parrots. Indeed, some research suggests that several
different Chlamydia species may be circulating in wild birds.16 Finally,
it may also be that C. gallinacea exposure in wild birds has previously
been miscategorised as C. psittaci or another species: this may be par-
ticularly likely in serological studies, as there are no species-specific
serological tests available for Chlamydia.

Our results suggest that the ImmunoComb® antibody testing kit,
developed to test for C. psittaci, may also detect antibodies to
C. gallinacea. It may therefore be a useful tool for screening birds for
exposure to both C. psittaci and C. gallinacea, in addition to PCR.
Future studies on C. gallinacea should consider additional serological
tests to further explore this possibility. Another useful future research
direction would be to investigate the effects of C. gallinacea on bird
body weight and condition, which we were unable to investigate here.

It has been suggested that persistent endemic infection of chickens
with C. gallinacea may represent a major disease reservoir.5 As galah
home ranges have been reported between 1,550 and 4,450 hectares17

Figure 1. Neighbour-join dendrogram based on analysis of the (463-490 nt) OmpA sequence obtained using the forward CTU/CTL primer.
Sequences were aligned in Geneious Prime 2019.0.4 (https://geneious.com) using the Translation Align method. The dendrogram was created in
Mega-X using the neighbour-joining method with 1000 bootstrap repetitions. It should be noted that although both are listed as Chlamydia spp.
on GenBank, MF140919.1 grouped with C. gallinacea in publication, and HE660097.1 was published before C. gallinacea was listed as a recognised
species.
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it is likely that the home range of the C. gallinacea-positive galah
included the positive chicken farms tested, as the galah was caught
approximately 7-8 km from the farm which had 100% C. gallinacea
prevalence on one sampling date (21st November 2017). It is therefore
possible that C. gallinacea could have spread from chickens to wild
birds, or vice versa. Wild birds are often suggested as a potential source
of chlamydial infection for poultry or humans16 and disease transmis-
sion from poultry to wild birds can also occur. During sample collec-
tion, galahs were observed at both farms on multiple occasions, and
both had feeding stations easily accessible by wild birds (H. Stokes; per-
sonal observation). Our preliminary sequencing data suggests there may
be at least two different strains of C. gallinacea circulating in this region,
with the strain identified in the galah appearing to be slightly different
from that identified in one of the chicken samples. However, this is only
a preliminary analysis of one section of the C. gallinacea genome. Fur-
ther genetic analysis of C. gallinacea strains is needed to elucidate possi-
ble transmission pathways between species, but it is likely unprotected
feeders could attract wild birds and therefore encourage close contact,
providing an opportunity for disease transmission.

As free-range farming becomes more common, opportunities for
pathogen transmission between poultry and wildlife may increase.
Whilst there are currently few known clinical signs of C. gallinacea
infection in birds or humans, it is plausible that C. gallinacea could
cause significant disease: respiratory symptoms have been reported
in humans exposed to infected birds,2,4 and the closely related
C. psittaci can be highly pathogenic in some avian and mammalian
species, including humans.9 Our findings highlight the need for fur-
ther study of the prevalence and diversity of Chlamydia species in
both domestic and wild hosts, particularly in areas with high oppor-
tunity for inter-specific transmission.
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