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Abstract

Avian metapneumovirus (aMPV) represents a serious respiratory pathogen of poultry and is
associated with considerable economic losses in breeder flocks worldwide. Although horizontal
transmission is well established, the contribution of vertical transmission remains poorly understood,
especially under field conditions in chickens. In this study, we aimed to assess whether aMPV could
be transmitted vertically in unvaccinated broiler breeder flocks that tested positive by PCR in Egypt.
Therefore, 10 broiler breeder flocks (=30 weeks) from seven Egyptian governorates were screened for
aMPV subtypes A and B. From each flock, tracheal swabs were collected from breeder hens, along
with 20 fertile eggs and 20 newly hatched chicks. All samples, including tracheal swabs, chicken
tissues (trachea, lungs, reproductive tract, and spleen), eggshells, internal egg contents, and
embryonic tissues were analyzed for aMPV RNA using subtype-specific RT-qPCR. All breeder flocks
tested positive for aMPV subtype B, but not subtype A. No aMPV RNA was found in eggshells,
internal egg contents, embryonic tissues, or tissues from newly hatched chicks. In conclusion, Despite
PCR detection of aMPV in breeder hens, the absence of viral RNA in eggs and their progeny provides
field evidence that vertical transmission of subtype B is unlikely to play a significant role in virus
spread in commercial broiler breeder flocks. These results support horizontal transmission as the
primary route of aMPV spread and highlight the need for further longitudinal and genomic studies
to better elucidate aMPV transmission dynamics.

Keywords: avian metapneumovirus; broiler breeders; Egypt; qRT-PCR; vertical transmission

1. Introduction

Avian metapneumovirus (aMPV) is an enveloped, single-stranded RNA virus in the genus
Metapneumovirus of the family Pneumoviridae. It causes turkey rhinotracheitis (TRT), an acute
highly contagious upper respiratory disease, and is associated with swollen head syndrome (SHS)
and reproductive disorders in chickens and other poultry species [1,2]. Since its initial description in
South African turkeys in the late 1970s, aMPV has emerged as a global pathogen with significant
economic impact on the poultry industry [3].

The aMPV genome is linear and consists of eight genes arranged in the following order:
nucleoprotein (N), phosphoprotein (P), matrix (M), fusion (F), matrix 2 (M2), small hydrophobic (SH),
attachment glycoprotein (G), and large polymerase (L) [4]. Based on the genetic variation within the
G gene, at least four subtypes (A, B, C, and D) have been recognized [5]. Subtypes A and B are the
most widely distributed and have been reported across Asia, Africa, Europe, and South America [6].
Subtype C includes two distinct lineages, with the North American lineage predominantly affecting
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turkeys and the Eurasian lineage primarily detected in ducks [7], whereas subtype D has only been
identified once in France and has not been reported elsewhere [8].

Transmission of aMPV is predominantly horizontal, occurring via direct bird-to-bird contact,
aerosols, and contaminated fomites [1,2]. While vertical transmission is a major concern for the
poultry industry due to its potential for long-distance spread and early infection of progeny, evidence
supporting this route for aMPV remains limited and inconsistent [9-11]. Experimental infections in
laying hens have demonstrated reductions in egg production and eggshell quality but have largely
failed to detect viral RNA in eggs or embryos [12]. Although viral RNA has occasionally been
detected in the oviduct of infected turkeys, its absence in ovarian tissue suggests that, if vertical
transmission occurs, it is likely transient and biologically inefficient [13].

In Egypt, aMPV circulation in poultry has been increasingly reported, with both subtypes A and
B detected in chickens, turkeys, and ducks, often in conjunction with bacterial co-infections that
exacerbate respiratory disease [14-16]. However, previous studies have been fragmented,
geographically limited, and primarily focused on clinical outbreaks rather than systematic
epidemiological investigations. Notably, no comprehensive studies have examined the potential role
of vertical transmission in naturally infected broiler breeder hens, leaving critical gaps in
understanding virus persistence and dissemination within breeder production systems.

Therefore, the present study was conducted to investigate the potential for vertical transmission
of aMPV subtypes A and B by screening for the virus in eggs, eggshell surfaces, embryonic tissues,
and newly hatched chicks under commercial field conditions in Egypt. This work aims to provide a
clearer understanding of aMPV persistence and its impact on the breeder production system,
potentially informing more effective control and biosecurity strategies.

2. Materials and Methods

2.1. Flock selection and sample collection

During 20225, a total of 10 unvaccinated broiler breeder flocks (34—40 weeks of age) across seven
Egyptian governorates (Kafr El-Sheikh, Gharbia, Sharqia, Menoufia, Qalyubia, Giza, and Fayoum)
were investigated (FigurelA). All flocks exhibited clinical respiratory signs, including nasal
discharge, conjunctivitis, and mild facial swelling (Figure 1B). The flocks also showed a reduction in
egg production ranging from 16% to 18% at the time of sampling.

Ten female birds from each flock were sampled (n = 100 birds total). Tracheal swab and tissue
samples (trachea, lungs, reproductive tract, and spleen) were collected from each bird. In addition,
20 fertile eggs and 20 newly hatched chicks were obtained from each flock (Table 1). Fertile eggs
incubated to day 18 of embryonation, were aseptically opened to collect the embryonic tissues (Figure
1C), including the trachea, lungs, reproductive tract, and yolk sac. Eggshell surfaces were swabbed
circumferentially along the long axis, with two passes at different radial positions to maximize viral
recovery. All swabs and tissue samples were immediately transported in ice boxes to the Virology
Laboratory, Faculty of Veterinary Medicine, Cairo University, for further analysis. Samples were
prepared according to the standard methods accordingly.
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Table 1. Summary of the sampling scheme from ten backyard broiler breeder flocks across seven Egyptian
governorates, detailing the number of birds sampled, types and numbers of tissue and tracheal swab samples
collected, total fertile eggs obtained, internal embryonic tissues examined, and eggshell swabs analyzed for viral
RNA extraction and RT-qPCR detection.

Nasal/Tr No of
Flock Age No. of Tissue No. of Newley EggInternal Eggshell
Governorate . acheal
No. (week) Birds  Samples Eggs hatched  Samples Swabs
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chicks
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Figure 1. Field sampling and specimen collection for avian metapneumovirus (aMPV) surveillance in Egyptian
broiler breeder flocks. (A) Map of Egypt with dropped red pins highlighting the seven sampled governorates
(Kafr El-Sheikh, Gharbia, Shargia, Qalyubia, Menoufia, Giza, and Fayoum). (B) Clinically affected broiler breeder

hen showing respiratory signs, peri-orbital swelling, and facial edema.(C) Embryos and their contents collected

N 100 km

at day 15 of incubation from infected flocks for laboratory investigation.

All studied breeder flocks were screened for avian metapneumovirus subtype-specific RT-qPCR
assays. In parallel, flocks were systematically examined for selected co-infections, limited to
Mycoplasma gallisepticum (MG) and Escherichia coli (E. coli) bacteria, using molecular and
bacteriological methods [17].

Flocks 14 (34-36 weeks of age), located in Kafr El-Sheikh, Gharbia, Sharqia, and Qalyubia.
Clinical signs included coughing, nasal discharge, conjunctivitis, and mild facial swelling. Co-
infection with Mycoplasma gallisepticum was detected, and severe concurrent Escherichia coli
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infections were identified in several birds. Egg production was reduced by approximately 18% across
these flocks.

Flocks 5-7 (37-38 weeks of age) from Menoufia and Giza. Affected birds initially showed mild
respiratory distress and nasal discharge, which progressed to conjunctivitis, periocular swelling, and
depression. Co-infection with E. coli was confirmed, and a sustained reduction in egg production of
approximately 9-12% was observed.

Flocks 8-10 (39-40 weeks of age) from Fayoum exhibited more pronounced respiratory disease,
characterized by nasal and ocular discharge, facial edema, ruffled feathers, and reduced activity.
Secondary bacterial infections were consistently detected. Cumulative mortality percentages were
tracked and calculated.

All experimental procedures and sample collection protocols were reviewed and approved by
the Institutional Animal Care and Use Committee (IACUC), Faculty of Veterinary Medicine, Cairo
University (Approval No. Vet CU 301220251281). All procedures were carried out in accordance with
institutional and national guidelines for animal welfare.

2.2. Molecular detection of aMPV by RT-gPCR

Viral RNA was extracted using the QlAamp Viral RNA Mini Kit (Qiagen, Germany) according
to the manufacturer’s instructions and immediately stored at —80 °C until analysis. Detection of aMPV
subtypes A and B was performed using a subtype-specific RT-qPCR assay with the Kylt® aMPV A&B
real-time RT-PCR kit (AniCon Labor GmbH, Emstek, Germany) on an ABI 7500 Fast Real-Time PCR
System (Applied Biosystems, Waltham, MA). The assay was conducted following the manufacturer’s
instructions and previously described protocols [18]. Positive (pneumovac® and Poulvac® vaccine
strains) and negative (Nuclease free water) controls were included in each run. Interpretation of
results followed the manufacturer’s guidelines for FAM/Cy5-labeled probes, where samples with Ct
values < 37 were considered positive.

3. Results

RT-qPCR analysis of tracheal swabs and tissue samples from clinically affected chickens
demonstrated the exclusive detection of aMPV subtype B in all flocks, whereas subtype A was not
detected. Molecular screening of egg samples revealed no detectable aMPV RNA in eggshell swabs
or embryonic tissues. All egg samples tested negative for both aMPV subtypes A and B by RT-qPCR.

4. Discussion

The present study documents the continuous circulation of aMPV subtype B in broiler breeder
flocks across the surveyed Egyptian governorates during the study period. This persistence occurred
despite the implementation of enhanced biosecurity practices primarily designed to control the
spread of highly pathogenic avian influenza virus (HPAIV) [19]. These findings indicate that under
the identified production conditions, aMPV can maintain transmission cycles even without apparent
breakdowns in general biosecurity protocols.

The consistent molecular detection of aMPV subtype B in all examined flocks underscores its
dominance in breeder populations during the study period. This is in alignment with several reports
documenting the widespread circulation of this subtype in poultry populations across North Africa
and several Asian countries [1,6,20]. The detection of virus in clinically affected breeder chickens,
coupled with the absence of detectable viral RNA in eggs, embryonic tissues, eggshell surfaces, and
newly hatched chicks, provides strong field-based evidence that vertical transmission did not occur
at a detectable level in these flocks. This observation is concordant with previous experimental and
field studies in chickens and turkeys, which reported limited or no vertical transmission despite
confirmed breeder infection and the presence of the virus within the reproductive tract [12,13,21].

The absence of virus detection in eggs is biologically plausible and likely reflects transient or
inefficient nature of aMPV replication within the reproductive tissues. Previous work indicated that
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viral presence in the reproductive tract, when it occurs, is short-lived and highly contingent upon
infection timing and host-specific factors [21,22]. Accordingly, within the temporal framework of this
study, vertical transmission does not appear to contribute meaningfully to aMPV persistence in
backyard broiler breeder systems.

Conversely, these findings support horizontal transmission as the primary mechanism
sustaining virus circulation in the investigated flocks. Direct contact, aerosols, contaminated fomites,
personnel movements, and environmental contamination; specifically, the documented persistence
of aMPV RNA in poultry litter, represent plausible pathways for continued virus detection across the
studied governorates [20].

Moreover, the ecological context of Egypt, situated along major migratory bird flyways,
introduces an additional but unconfirmed exposure pathway. While aMPV has been detected in wild
birds globally [23,24], our data does not establish a causal link between migratory birds and virus
introduction. Nonetheless, the open housing typical of backyard breeder systems may increase
susceptibility to environmental exposure during seasonal migration periods, warranting further
investigation.

5. Conclusion

In the present investigation, aMPV subtype B was molecularly confirmed in broiler breeder hens,
while viral RNA was not detected in eggs or newly hatched chicks. These findings provide field-
based evidence that vertical transmission of aMPV is unlikely under the conditions examined.
Interpretation of the results is constrained by the cross-sectional study design, limited geographic
representation, and the absence of genomic characterization, which may have limited the detection
of transient viral presence within reproductive tissues. Longitudinal studies incorporating genomic
analyses are therefore warranted to further elucidate aMPV transmission dynamics in breeder
production systems.
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Abbreviations

The following abbreviations are used in this manuscript:

Abbreviation Full Term

aMPV Avian metapneumovirus

TRT Turkey rhinotracheitis

SHS Swollen head syndrome

RNA Ribonucleic acid

N Nucleoprotein

P Phosphoprotein

M Matrix protein

F Fusion protein

M2 Matrix protein 2

SH Small hydrophobic protein

G Attachment glycoprotein

L Large polymerase protein

RT-qPCR Reverse transcription quantitative polymerase chain reaction
PCR Polymerase chain reaction

Ct Cycle threshold

MG Mycoplasma gallisepticum

E. coli Escherichia coli

HPAIV Highly pathogenic avian influenza virus
IACUC Institutional Animal Care and Use Committee
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