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ABSTRACT

This research delves into the virulence factors of Sorbitol-Negative Escherichia coli (SNEC) strains isolated from quail,
shedding light on the potential threats to avian health. Through comprehensive characterization, including genetic,
phenotypic, and pathogenic assessments, we aim to elucidate the virulence mechanisms of SNEC in quail. The study
provides valuable insights into the molecular attributes contributing to the pathogenicity of these isolates, thereby
enhancing our understanding of avian health and informing strategies for effective disease management.
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INTRODUCTION

Avian health is of paramount importance, not only for populations, are characterized by their atypical

the sustainability of poultry industries but also for biochemical profile and have been associated with

safeguarding against potential zoonotic threats. various pathological conditions.

Among the myriad of factors influencing avian health,

the presence of Sorbitol-Negative Escherichia coll While Escherichia coliis a commensal inhabitant of the

(SNEC) strains has emerged as a significant concern. avian gastrointestinal tract, certain strains have

These bacterial isolates, identified from quail evolved virulence factors that can lead to detrimental
)

health outcomes. This study aims to explore the
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virulence factors of SNEC strains isolated from quail,
unraveling the molecular underpinnings of their
pathogenicity. The characterization will encompass a
multi-faceted approach, incorporating genetic,
phenotypic, and pathogenic assessments to
comprehensively understand the potential threats
posed by these isolates.

Understanding the virulence mechanisms of SNEC in
quail is crucial for several reasons. First and foremost,
it contributes to the broader understanding of avian
microbial ecology and the factors influencing the
delicate balance between commensalism and
pathogenicity. Additionally, this research has
implications for veterinary medicine and agriculture,
guiding the development of targeted strategies for
disease management and prevention.

As we embark on this exploration into avian health, the
insights gained from characterizing the virulence
factors of SNEC strains hold the promise of not only
improving the well-being of quail populations but also
mitigating potential risks to human health. By
unraveling the molecular intricacies of these bacterial
isolates, we aim to provide a foundation for informed
interventions, advancing our ability to ensure the
health and resilience of avian populations in the face of
emerging microbial challenges.

METHOD

The investigation into avian health and the
characterization of Sorbitol-Negative Escherichia coli
(SNEC) isolates from quail involved a systematic and
multi-step process. The study commenced with the
meticulous collection of fecal samples from diverse
quail populations, ensuring representation from both
commercial and wild settings. The isolation of SNEC
strains was performed using selective culture media,
relying on the distinct sorbitol-negative fermentation
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profile. The confirmation of Escherichia coli identity
was accomplished through standard biochemical tests
and molecular techniques, including PCR targeting E.
coli-specific genes.

Following successful isolation, a comprehensive
genetic characterization unfolded, involving the
extraction of genomic DNA from the SNEC strains. This
genetic exploration aimed to unveil virulence-
associated genes, crucial for understanding the
potential pathogenicity of these isolates. PCR
amplification and subsequent DNA sequencing
enabled the identification of specific virulence
determinants within the SNEC strains, contributing to
the genetic profiling of these potentially harmful
variants.

The investigation extended to phenotypic analysis,
evaluating traits linked to virulence such as hemolysis
patterns, biofilm formation, and resistance profiles to
commonly used antimicrobial agents in avian
husbandry. This phenotypic exploration offered a
holistic view of the isolates' potential to cause disease
and provided valuable insights into the dynamic
interactions between the SNEC strains and avian hosts.

To assess the practical implications of the isolated
SNEC strains on avian health, challenge experiments
were conducted on quail models. These experiments,
controlled
concentrations of the isolates, allowed for the

involving exposure  to  varying
observation of clinical parameters, morbidity,
mortality rates, and pathological changes. The
outcomes of these experiments were crucial for
determining the virulence and pathogenicity of the
SNEC strains, bridging the gap between laboratory
findings and real-world implications for avian
populations.
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Finally, the entire process was underpinned by rigorous
statistical analysis, employing chi-square tests and
analysis of variance (ANOVA) to discern significant
differences and associations within the dataset. This
analytical approach added a quantitative dimension to
the qualitative observations, providing a robust
foundation for interpreting the results and drawing
meaningful conclusions. Overall, the systematic and
interdisciplinary nature of this process aimed to
contribute valuable insights into avian health, paving
the way for informed strategies in the management
and prevention of potential threats posed by Sorbitol-
Negative Escherichia coli isolates in quail.

Sample Collection:

Quail populations were carefully sampled from diverse
geographic locations, encompassing both commercial
and wild settings. Fecal samples were collected
aseptically to isolate Sorbitol-Negative Escherichia coli
(SNEC) strains for subsequent analysis. Rigorous
sampling protocols were employed to ensure
representative coverage of the quail populations
under investigation.

Isolation and Identification of SNEC Strains:

Fecal samples were subjected to selective culture
media to isolate SNEC strains based on their
characteristic sorbitol-negative fermentation profile.
Confirmation of Escherichia coli was achieved through
standard biochemical tests and molecular techniques,
including PCR targeting E. coli-specific genes.

Genetic Characterization:

Genomic DNA was extracted from the isolated SNEC
strains, and a comprehensive genetic characterization
was conducted. Virulence-associated genes, including
those encoding for toxins and adhesion factors, were
amplified using polymerase chain reaction (PCR). DNA
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sequencing was employed to identify specific virulence
determinants within the isolates.

Phenotypic Analysis:

Phenotypic traits related to virulence were assessed,
including hemolysis patterns on blood agar, biofilm
formation, and resistance profiles to antimicrobial
agents commonly used in avian husbandry. These
analyses aimed to provide a holistic understanding of
the potential pathogenicity of the SNEC strains.

Pathogenicity Testing:

To assess the pathogenic potential of the isolated
SNEC strains, challenge experiments were conducted
on avian models. Quail were exposed to varying
concentrations of the isolates, and clinical parameters,
including morbidity, mortality, and pathological
changes, were monitored. These experiments were
crucial for determining the virulence and pathogenicity
of the SNEC strains in the context of avian health.

Statistical Analysis:

Statistical methods, including chi-square tests and
analysis of variance (ANOVA), were employed to
evaluate the significance of differences observed in the
various parameters studied. This statistical approach
facilitated the interpretation of the data and the
identification of key trends or associations.

This comprehensive methodology aimed to unravel the
virulence factors of Sorbitol-Negative Escherichia coli
isolates from quail, providing valuable insights into the
potential threats to avian health. The combination of
genetic, phenotypic, and pathogenic assessments
contributed to a thorough understanding of the
molecular attributes influencing the pathogenicity of
these isolates.
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RESULTS

The comprehensive investigation into Sorbitol-
Negative Escherichia coli (SNEC) isolates from quail
yielded insightful results regarding their virulence
factors and molecular characteristics. Genetic
characterization revealed the presence of specific
virulence-associated genes within the SNEC strains,
indicating their potential to induce pathogenicity.
Phenotypic analysis demonstrated diverse traits
related to virulence, including varying hemolysis
patterns, biofilm formation capacities, and distinct
antimicrobial resistance profiles.

In pathogenicity testing on avian models, challenge
experiments exposed quail to different concentrations
of the isolated SNEC strains. The outcomes
demonstrated a range of clinical parameters, from
morbidity and mortality rates to observable
pathological changes. These results provided a
nuanced understanding of the potential harm posed by
SNEC isolates, highlighting the complex interplay
between these bacteria and avian hosts.

DISCUSSION

The findings from this study underscore the
significance of Sorbitol-Negative Escherichia coli in the
context of avian health. The presence of virulence-
associated genes and the observed phenotypic traits
suggest an adaptive capability of these strains to thrive
in the avian gastrointestinal environment and
potentially cause harm. The diversity in antimicrobial
resistance profiles is a concerning aspect, necessitating
careful consideration in antibiotic stewardship
practices within avian husbandry.

The variation in hemolysis patterns and biofilm
formation capacities among the SNEC isolates
emphasizes the heterogeneity within this group,

Volume 05 Issue 06-2023

further complicating the understanding of their
pathogenic potential. The challenge experiments
provide valuable real-world insights, simulating
potential scenarios in which these strains could impact
quail populations. The observed morbidity and
mortality rates, coupled with pathological changes,
offer a comprehensive picture of the potential
consequences of SNEC infection in avian hosts.

It is essential to discuss the zoonotic implications of
these findings. The presence of virulence factors in
SNEC strains raises concerns about their potential to
affect not only avian health but also pose risks to
human health. Understanding the dynamics of these
strains within avian populations is crucial for
developing strategies to mitigate potential zoonotic
transmission.

CONCLUSION

In conclusion, this study provides crucial insights into
avian health by characterizing the virulence factors of
Sorbitol-Negative Escherichia coli isolates from quail.
The genetic and phenotypic analyses shed light on the
potential pathogenicity of these strains, emphasizing
the need for continued surveillance and management
strategies in avian populations. The challenge
experiments bridge the gap between laboratory
findings and real-world consequences, offering a
holistic understanding of the impact of SNEC infection
on quail health.

This research contributes to the broader field of avian
health and microbial ecology, paving the way for
targeted interventions to safeguard avian populations.
The zoonotic implications underscore the importance
of One Health approaches, recognizing the
interconnectedness of animal, human, and
environmental health. Moving forward, these findings
will inform further studies and guide the development
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of strategies to mitigate the potential threats posed by production with enterohemolysin production in

Sorbitol-Negative Escherichia coli in quail populations. strains of Escherichia coli. J. Clin. Microbiol. 27(11):
2559-2564.
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