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Erysipelothrix rhusiopathiae infection in companion birds in selected regions of Iran

Abstract

Erysipelothrix rhusiopathiae is known to cause infections in humans following exposure
to decaying organic matter or animals colonized with the organism, such as swine and
fish. The aim of this study was to investigate the occurrence of this bacterium in
companion birds in Iran. A total of 116 stool and tissue samples were collected from
pigeons, cockatiels (n = 14), Grey Parrot (Psittacus erithacus), Red-and-green Macaw
(Ara chloropterus) and Singing Parrot (Geoffroyus heteroclitus) admitted to veterinary
clinics in Tabriz, Yazd, and Ahvaz. To investigate the presence of E. rhusiopathiae at the
molecular level, DNA was extracted from all samples followed by PCR testing. After
euthanasia, tissue samples were taken from the sick birds for histopathological
examination. PCR analysis of tissue samples (trachea and brain) from two immature
female pigeons yielded positive results for E. rhusiopathiae, representing a detection rate
of 2.02 % (2/99) among birds from which tissue samples were collected. Histopathological
examinations revealed necrotizing hepatitis, nephritis, myocarditis, rhabdomyolysis,
pneumonia, and mild tracheitis with severe hyperemia, focal hemorrhages and varying
degrees of inflammation in the examined tissues. From these results, it could be assumed
that E. rhusiopathiae is present in the trachea and brain of Iranian companion birds,
especially pigeons, as an important infectious agent that can have serious effects on the
health and stability of these avian populations.
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Study contribution

This study significantly advances the understanding of Erysipelothrix infection in avian
species, specifically in companion birds within Iran. By documenting the occurrence of
Erysipelothrix spp. in this population, the research fills a critical knowledge gap regarding
zoonotic risks and disease epidemiology in the region. The findings provide valuable
insights into potential transmission pathways between birds and humans, emphasizing
the importance of surveillance and biosecurity measures. Additionally, this study
contributes to the global body of literature on avian bacterial infections, which highlights
regional variations and informs future diagnostic, preventive, and control strategies.
Overall, it enhances awareness among veterinarians, pet owners, and public health
officials about Erysipelothrix 's impact on companion bird health and zoonotic potential in

Iran.

Introduction
Erysipelothrix spp. are globally distributed Gram-positive bacteria known to infect a wide
range of hosts, including livestock, wildlife, aquatic species, and humans, often with
significant economic and zoonotic implications.("-2 Among the genus, Erysipelothrix
rhusiopathiae (E. rhusiopathiae) is of primary veterinary importance, responsible for
erysipelas in swine and a variety of avian species.? 3 This pathogen is a rod-shaped,
facultative anaerobe capable of prolonged environmental survival, facilitating
transmission via direct contact, contaminated environments, feed, and water.*-5)

In avian species, E. rhusiopathiae infections have been reported in diverse

populations worldwide. Recent investigations in southern sea otters have further



highlighted the capacity of Erysipelothrix spp. to cause severe systemic infections,
including meningoencephalitis and arteritis, underscoring the pathogen's diverse host
range and zoonotic significance.(”) Serological evidence from commercial laying hens
indicates that E. rhusiopathiae exposure may be widespread in healthy avian populations,
often without clinical signs.® Historical reports have documented human erysipeloid
infections following direct contact with infected turkeys, emphasizing the occupational
zoonotic risk associated with handling E. rhusiopathiae-positive birds.®

E. rhusiopathiae has been isolated from aborted ovine fetuses in Iran,
demonstrating that this pathogen is already circulating in the country's livestock
populations and can cause significant reproductive losses,('9) and critically endangered
species like the kakapo in New Zealand.® ') Among companion and aviary birds,
erysipelas outbreaks have been reported in psittacines in Europe and the United States,
leading to acute mortality and substantial management challenges.('? These reports
underscore the broad host range and potential severity of avian erysipelas across
different continents and husbandry systems.

Molecular epidemiological tools have become crucial for understanding the
diversity and spread of E. rhusiopathiae. The species is genetically heterogeneous, with
multiple serotypes and sequence types (STs) identified worldwide. The primary virulence
factor, the surface protective antigen (Spa), exhibits type-specific variation, with SpaA,
SpaB, and SpaC associated with different host predilections.? '3). Molecular studies,
particularly those employing PCR and sequencing of genes such as spa and 16S rRNA,
have refined diagnostic capabilities and revealed strain circulation patterns between

wildlife, livestock, and occasionally humans.('% 13-4 For example, studies in Europe and



North America have used molecular methods to link avian outbreaks to specific
environmental reservoirs or swine origins.? 4

Despite this global context, epidemiological data on E. rhusiopathiae in Iran are
sparse and primarily focused on livestock or occupational human exposure.® A study in
Ahvaz, Iran, reported a 10.7 % PCR detection rate in animal and human samples from
abattoirs and fisheries, confirming its presence in the country.® However, no study to
date has investigated the occurrence of E. rhusiopathiae in Iran’s companion bird
population. This represents a significant knowledge gap, given the growing popularity of
bird keeping, the pathogen’s zoonotic potential, and the severe disease it can cause in
susceptible avian hosts.

Therefore, this pioneering study aimed to conduct the first molecular and
histopathological survey for Erysipelothrix spp. in companion birds in Iran. Specifically,
we sought to determine the presence of the bacterium in birds presenting at veterinary
clinics in selected cities using 76S rRNA PCR and to characterize the associated
pathological lesions. By providing this initial data, our work establishes a foundational
understanding of the occurrence of this important pathogen in Iranian companion birds
and highlights the need for further molecular epidemiological studies to characterize

circulating strains and their potential origins.



Material and methods

Ethical statement

The bird handling procedures were approved by the Animal Experimentation Committee
of the University of Tabriz (Approval Number IR. TABRIZU. REC.1400.053).

Study areas

In this study, sampling was conducted in four different geographical locations in Iran, each
with distinct climatic conditions (Figure 1). The first city, Tabriz, serves as the capital of
East Azerbaijan province in northwestern Iran (38.0792° N, 46.2887° E, 1351 metres
above sea level). Tabriz experiences a cold semi-arid climate (Koppen-Geiger
classification BSk). Yazd, the capital of Yazd province, lies in the central region of Iran
(31.5350° N, 54.224° E, 1221 m above sea level). It has a subtropical and tropical desert
climate. The last city, Ahvaz, serves as the capital of Khuzestan province in the
southwestern region (31.1913° N, 48.4009° E, 21 m above sea level). Ahvaz experiences
a subtropical hot desert climate.

Study design and sampling strategy

This study employed a convenience sampling approach within a descriptive, cross-
sectional design. The primary objective was to conduct an initial screening for the
presence of Erysipelothrix spp. in companion birds presenting at veterinary clinics, rather
than to estimate nationwide prevalence. Sampling was purposively conducted in three
major cities —Tabriz, Yazd, and Ahvaz— selected to represent diverse climatic regions

of Iran (northwest, central, and southwest, respectively).



Sample size and collection

A target sample size of approximately 100—120 birds was established based on practical
and logistical considerations for this pilot investigation, including clinic caseloads,
resource availability for molecular and histopathological analysis, and the feasibility of
sample processing within the study period. The specimens included all eligible companion
birds (pigeons, cockatiels, and parrots) admitted to participating clinics for routine health
checks or presenting with clinical signs suggestive of infectious disease (e.g., lethargy,
diarrhea, respiratory distress, emaciation) from April 2022 to March 2023 were included.
This resulted in the collection of 116 samples. While this sample size is sufficient to detect
the presence of the pathogen, it is not intended for robust epidemiological inferences
regarding prevalence or risk factors across Iran.

Sick birds were selected based on the owner's history and diagnosis by a poultry
disease specialist. The species considered were pigeons (Columba livia domestica)
(n =99), cockatiels (Nymphicus hollandicus) (n = 14), Grey Parrot (Psittacus erithacus)
(n=1), Red-and-green Macaw (Ara chloropterus) (n=1) and Singing Parrot
(Geoffroyus heteroclitus) (n = 1), both immature and adult. Of the 116 companion birds
enrolled, fecal samples were obtained from all. Tissue samples were additionally
collected from 99 sick birds following euthanasia and necropsy. Euthanasia was
performed only on birds meeting predefined ethical and clinical criteria, such as profound
lethargy, inability to stand or feed, severe respiratory distress, or neurological impairment.
Necropsy was performed on purchased birds; for birds with owners, only fecal samples

were taken.



After decapitation, a systematic necropsy was performed, and various organs and
tissues were examined for gross lesions and sampled. Tissues examined included liver,
kidney, trachea, heart, lung, ovary, and brain. Immediately after collection, specimens
were placed in an infusion broth containing 1 % glucose under sterile conditions and kept
at room temperature or refrigerated until they reached the laboratory of the Faculty of
Veterinary Medicine at the University of Tabriz. There, further tests were conducted to
identify E. rhusiopathiae.('?)

PCR for detection of E. rhusiopathiae

Genomic DNA from stool and tissue samples was extracted using the FavorPrep™ Stool
DNA Isolation Kit and the FavorPrep™ Tissue Genomic DNA Extraction Kit (Taiwan),
respectively, according to the manufacturer's instructions. DNA concentrations from each
tissue sample were measured with a Nanodrop spectrophotometer (Implen NP80,
Germany). DNA purity was evaluated by measuring the absorbance ratio at
A260/A280 nm.

The PCR assay was performed with a pair of primers for the 16S rRNA gene,
MO101(5'AGATGCCATAGAACTGGTASZ') and
MO102(5'CTGTATCCGCCATAACTAZ').®) These primers were manufactured by Yekta
Tejhiz Azma (Iran), and the size of the PCR product obtained from the amplification is
407 base pairs for Erysipelothrix species. The reaction was carried out in a MWG AG
Biotech Primus 96 plus thermal cycler (USA) in a final volume of 25 microliters. For each
sample, 12.5 microlitres of PCR master mix, 1 microlitre each of the forward and reverse

primers for the 16S rRNA gene (each at a final concentration of 0.4 uM), 4 microlitre of



extracted DNA, and 6.5 microliters of sterile deionized distilled water were mixed together
in PCR microtubes.

A negative control and a positive control were also prepared for each reaction. For
the negative control, sterile distilled water was used instead of nucleic acid, and for the
positive control, E. rhusiopathiae IW445 was used. Thermal cycling for gene amplification
included an initial denaturation at 95 °C for 5 minutes, followed by 45 cycles of
denaturation at 94 °C for 35 seconds, annealing at 53 °C for 25 seconds, extension at
72 °C for 25 seconds, and a final extension at 72 °C for 5 minutes. PCR products were
analyzed by 1 % agarose gel electrophoresis in a 0.5X Tris-borate-EDTA (TBE) buffer.
The product size was determined using a GeneRuler 100 bp Plus DNA Ladder
(Takapouzist, Iran).

Histopathological examinations

Tissue samples (heart, skeletal muscle, lung, brain, trachea, kidney, and liver) were
collected and fixed in formalin for at least 48 hours. Then, they were routinely processed,
embedded in paraffin, sectioned, and stained with standard hematoxylin-eosin (H&E).
The tissue sections were examined by light microscopy (Olympus CH-30, Japan) and
probable histopathological lesions were recorded, such as hyperemia, hemorrhage,

necrosis, and inflammatory cell infiltration.('%)
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Results

Molecular detection of E. rhusiopathiae by PCR

PCR amplification of the 716SrRNA gene (407 bp) was performed to detect
Erysipelothrix spp. DNA. Both positive results were obtained from tissue samples: one
from the trachea and one from the brain. No positive results were detected in any fecal
sample. Among the 99 birds from which tissue samples were available, two tested
positives for E. rhusiopathiae, yielding a detection rate of 2.02 % (2/99) in tissue samples.
Both positive cases were immature female pigeons (Columba livia domestica) from

Tabriz, in northwestern Iran (Figure 1).
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Figure 1. Agarose gel electrophoresis of the PCR product of 16S rRNA gene. Lane 1 (M):
GeneRuler 100 bp plus DNA ladder; lane 2 (Er): positive control; lane 3(Nc): negative

control; lane 4: trachea sample; lane 5: brain sample.

Histopathological examinations

Gross examination revealed swollen and congested lungs, livers, and kidneys in affected
birds. Multiple greyish-yellow foci were observed on the liver surface. Microscopically,
nonspecific pathological lesions were present in the tissue sections. Notably, vascular
changes predominated in the examined tissue sections. In the trachea, the lesions were
mild and included vascular congestion and inflammatory cell infiltration (tracheitis) in the

subepithelial lamina of the tracheal epithelium. The brains showed perivascular edema
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and marked vascular congestion. The affected lungs exhibited edema, acute vascular
congestion, hemorrhage, mild diffuse inflammatory cell infiltration and thickening of the
alveolar septa. In the liver sections, multifocal random hepatocyte necrosis associated
with marked vascular congestion, and mixed inflammatory cell infiltration, were observed
in the liver parenchyma.

Moreover, hepatic sinusoids were distended by leukocytes and erythrocytes. In the
kidneys, there was multifocal infiltration of inflammatory cells, along with moderate
vascular congestion and hemorrhage. Mild vascular congestion, focal necrosis, and
inflammatory cells were found in the hearts. In the thigh skeletal muscles, focal necrosis,
mixed inflammatory cell infiltration, vascular congestion, and vasculitis were observed
(Figure 2). In the brain sections, there was moderate vascular congestion, mild
perivascular edema, and focal hemorrhage. The histopathological changes were
consistent with systemic bacterial infection, though not pathognomonic for
E. rhusiopathiae. The severity and distribution of lesions suggest a septicemic course of

infection, with prominent vascular involvement.
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Figure 2. Domestic pigeons naturally infected with and molecular positive to

E. rhusiopathiae. A:thight skeletal muscles showing vasculitis (arrow) and vascular
congestion (arrowhead). B: heart presenting necrotizing myocarditis (arrow) with capillary
congestion (arrowhead). C:lung demonstrated edema (arrows), severe vascular
congestion (arrowheads), and thickening of the alveolar septa. D: trachea showing
vascular congestion (arrowhead) and thickening of the mucosal layer due to the
inflammatory cell infiltration (arrows). E: kidney presenting vascular congestion
(arrowheads) and focal inflammatory cell infiltration (arrow) in the parenchyma. F: liver
demonstrated severe sinusoidal and vascular congestion (arrowheads) and mixed

inflammatory cell infiltration (arrow) in the parenchyma. Hematoxylin & Eosin staining.

14



Discussion

This study provides the first molecular and histopathological evidence of
Erysipelothrix spp. infection in companion birds in Iran. The detection of Erysipelothrix
DNA in 1.72 % of sampled birds, exclusively in two immature female pigeons, and the
associated severe necrotizing lesions confirm that this pathogen can cause significant
systemic disease in this population. While the apparent detection rate is low, several
critical factors must be considered when interpreting this finding.

The absence of Erysipelothrix DNA in all 116 fecal samples suggests that, in these
clinical cases, systemic infection may not have been accompanied by high-level intestinal
shedding detectable by our PCR assay. This contrasts with the established role of fecal-
oral transmission in some avian outbreaks('* ®) and could indicate differences in
pathogenesis, stage of infection, or tissue tropism of the circulating strain. Alternatively,
bacterial load in tissue may have been below our assay's detection limit. This underscores
a key diagnostic implication: reliance on fecal sampling alone may fail to identify
systemically infected birds, highlighting the value of postmortem molecular testing of
tissues in cases of unexplained mortality or severe illness.

The detection in immature pigeons aligns with the concept of age-related
susceptibility in naive populations but contrasts with poultry studies where erysipelas is
often reported as a disease of older laying hens.® ') This discrepancy may reflect
fundamental differences in exposure history, immune competence, or husbandry
between intensively managed poultry and urban companion or feral pigeons. The latter

may encounter the pathogen for the first time after maternal immunity wanes, leading to
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acute disease in juveniles. This finding shifts the clinical suspicion for erysipelas in
companion bird medicine away from exclusively older individuals.

A critical finding of this study is the direct correlation between molecular detection
and severe histopathology. The two PCR-positive pigeons exhibited the most pronounced
lesions, including severe necrotizing hepatitis, myocarditis, and systemic vasculitis. This
correlation strongly suggests that the detected Erysipelothrix DNA was associated with
active, clinically significant disease rather than incidental carriage. However, it is crucial
to note that the observed histological changes —including necrosis, vascular congestion,
hemorrhage, and mixed inflammatory infiltrates— are not pathognomonic for
E. rhusiopathiae infection. Similar patterns of septicemic or embolic disease can be
caused by other bacterial pathogens such as E. coli, Pasteurella multocida, or
Salmonella spp. in birds. Therefore, while the lesion profile is highly consistent with
descriptions of erysipelas in other avian species,('" 16) it cannot serve as a definitive
diagnostic criterion.

The value of our histopathological analysis lies in its consistent alignment with the
molecular results and in providing a pathogenic explanation for the clinical presentation
(emaciation, neurological signs). This underscores the necessity of coupling
histopathology with specific molecular diagnostics to achieve an accurate etiological
diagnosis in cases of systemic avian infection.

Geographically, detection was limited to samples from Tabriz in northwest Iran.
Although sampling was not designed for geographic comparison, this finding may hint at
regional or climatic influences. The cooler climate of this region could favor environmental

persistence of the bacterium, as suggested by seasonal patterns observed elsewhere.('”)
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However, this remains speculative and warrants targeted environmental and longitudinal
studies. From a public health perspective, the detection of E. rhusiopathiae in companion
birds raises concerns about zoonotic transmission, particularly for veterinarians,
aviculturists, and pet owners in close contact with infected birds.®* While human cases
are rarely reported in Iran, underdiagnosis is likely due to nonspecific presentation and
limited diagnostic awareness.

Several limitations temper the interpretation of our findings. First, the use of genus-
specific 16S rRNA PCR prevents definitive species-level identification. While the clinical
and pathological picture is highly suggestive of E. rhusiopathiae, future studies must
employ species-specific PCR (e.g., targeting spaA) or sequencing for confirmation.
Second, our convenience sample from urban clinics is not representative of Iran's national
companion bird population, and the small number of non-pigeon species precludes any
interspecies comparisons. The low detection rate could reflect genuinely low prevalence,
subclinical carriage, or diagnostic limitations. Future research should employ structured,
cross-sectional sampling with power calculations to determine true prevalence and risk
factors. Furthermore, attempts at bacterial isolation and antimicrobial susceptibility testing

are crucial to understanding local strain characteristics and informing treatment protocols.
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Conclusions

In this study, E. rhusiopathiae infection was detected in 2.02 % (2/99) of sampled
companion birds from veterinary clinics in Tabriz, Yazd, and Ahvaz, with both positive
cases identified in immature female pigeons of Tabriz. This represents the first report of
E. rhusiopathiae in pet birds in Iran, confirming its presence in this population. The
associated histopathological findings —including necrotizing hepatitis, myocarditis, and
systemic vasculitis— demonstrate that infection can cause significant disease in affected
individuals. Although the detection rate was low in our sample, the zoonotic potential of
the pathogen underscores the importance of clinical awareness and diagnostic
consideration in both avian and human medicine. The disease is preventable and
treatable when diagnosed promptly, highlighting the value of early detection and

appropriate biosecurity measures in companion bird management.
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