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Abstract: Clostridium perfringens is an important pathogen in poultry, causing tuberculosis in broilers. Accurate
diagnosis is essential for effective disease management. This study evaluated bacterial culture and PCR methods for the
detection of C. perfringens, and correlated the results with the clinical manifestations of necrotic enteritis the alpha-
toxin gene was targeted using conventional bacterial culture and PCR so tested fifty samples from chick sheep. Statistical
analyzes were performed to compare the detection rates and to assess their relationship with clinical characteristics.
Agarose gel electrophoresis was used to clarify the PCR results. Bacterial culture detected C. perfringens in 28 of 50
samples (56%), whereas PCR detected the pathogen in 42 samples (84%). The difference was statistically significant
(x2 =11.245, p = 0.0214). A strong positive correlation (r = 0.78, p < 0.001) was observed between PCR -diagnosis and
expression of clinical signs of necrotic enteritis Gel electrophoresis verified the 324 bp PCR product for the alpha-toxin
gene. PCR showed higher sensitivity than bacterial culture for the detection of C. perfringens in flocks of poultry. The
strong correlation between PCR findings and clinical manifestations suggests a potential increased risk of necrotic
enteritis these findings recommend the use of PCR-based diagnostic technologies about in standardized surveillance
programs to improve disease control in poultry production.
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imparting speedy turnover and possibly diagnostic
INTRODUCTION accuracy (Lacey et al., 2021; Latorre et al., 2023).

Understanding this dating is critical for the development
of more accurate diagnostic equipment and centered
therapies. Furthermore, advances in quantitative PCR
(gPCR) strategies allow researchers to have a look at the
dynamics of C. Perfringens populations inside the
intestine microflora of inflamed birds, providing insight
into bacterial masses that could lead to treatment in
(Mohd Shaufietal., 2022). This method permits for early
detection and intervention before the onset of
considerable scientific signs. Despite these advances,
demanding situations continue to be within the

Infection caused by Clostridium perfringens is
amajor challenge in modern poultry production, causing
increased mortality, decreased feed efficiency, and
significant economic losses for the poultry industry
(Wade et al., 2023). Accurate and timely diagnosis of C.
perfringens infection it is important to implement
effective  preventive and therapeutic strategies.
Conventionally, diagnostic strategies are relied upon,
which can be often prolonged and can have low
sensitivity (Kiu and Hall, 2022). In recent years, polymer
chain response (PCR) strategies have emerged as
powerful tools for the diagnosis of C. Perfringens,
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equivalence of PCR-based diagnostic strategies beneath
laboratory situations and in the interpretation of the
effects of dense host-pathogen interactions (Prescott et
al., 2024).

MATERIALS AND METHODS
Sample Collection and Processing

This examine was performed in 50 industrial
rooster farms. Through each farm, 10 intestinal samples
have been gathered from birds showing scientific signs
and symptoms of TB which include fever, reduced feed
consumption, and improved mortality Samples were
transported to the laboratory beneath refrigerated
situations and processed for bacterial tradition and PCR
analysis.

Bacterial Culture

For bacterial culture, the intestinal samples
were inoculated onto blood agar plates and incubated
anaerobically at 37°C for 24-48 hours. Colonies
morphologically consistent with C. perfringens were
subjected to biochemical identification tests, including
Gram staining, spore formation, and sugar fermentation
patterns.

Primers

These primers were designed by using NCBI-
Gene Bank data base and Primer 3 design online. The
primers were used in the quantification of gene
expression levels by using PCR technique based SYBER
Green DNA binding dye, which supported from (Bioneer
company, Korea). Table (1).

Table 1: primers use in this study

Target Gene

Primer Name | Sequence (5" -> 3")

Product Size

alpha toxin (plc) | CPA-F

GCTAATGTTACTGCCGTTGA | 324 bp

CPA-R CCTCTGATACATCGTGTAAG

PCR Analysis

Genomic DNA was extracted from the
intestinal samples using a commercial DNA extraction
kit. PCR targeting the alpha-toxin gene (plc) of C.
perfringens was performed using published primer
sequences and thermal cycling conditions. The amplified
products were visualized by agarose gel electrophoresis.

Clinical Observation

During sample collection, the research team
recorded the presence and severity of clinical signs
associated with necrotic enteritis, including diarrhea,
reduced feed intake, and increased mortality, in the
sampled flocks.

Statistical Analysis

The results of the bacterial culture and PCR
analyses were compared, and the relationship between
the molecular detection of C. perfringens and the
observed clinical symptoms was evaluated using
Pearson's correlation coefficient.

RESULTS

Bacterial culture detected the presence of C.
perfringens in 28 out of the 50 samples (56%), while
PCR targeting the alpha-toxin gene identified the
pathogen in 42 samples (84%). A strong positive
correlation (r = 0.78, p < 0.001) was found between the
PCR-positive results and the presence of clinical signs of
necrotic enteritis in the sampled broiler flocks.

Table 2: differentiation between bacterial culture and PCR detection methods

Detection Method Total samples | Positive n(%) | Negative n(%)
Bacterial Culture 50 28 (56.00%) 22 (44.00%)
PCR (alpha-toxin gene) | 50 42 (84.00%) 8 (16.00%)

X? 11.245

P value 0.0214***

*Significant
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Figure 1: Agarose gel electrophoresis image that showed the PCR product analysis of alpha toxin (plc) gene in C.
perfringens from broiler farms. Where, the Lane (M): DNA marker ladder (2000-100bp) and the Lane (1-10) were
showed only positive alpha toxin (plc)gene at 324 bp PCR product size

DISCUSSION

Clostridium perfringens, a gram-positive,
anaerobic, spore-forming bacterium, is a major pathogen
in the poultry sector, especially as the causative agent of
necrotic enteritis (NE) in broiler chickens (Wade et al.,
2020). The economic consequences of NE in the global
poultry industry are substantial, with estimated losses in
excess of $6 billion per year (Khalid et al., 2023).
Accurate and rapid diagnosis of C. perfringens is
important for effective disease therapy and prevention
strategies. In this study, to evaluate the effectiveness of
conventional bacterial culture methods in polymer chain
reaction (PCR) targeting alpha toxin genes for the
detection of C. perfringens in poultry brood of flocks,
and to compare these results with the clinical
manifestations of necrotic enteritis Fifty samples were
taken from brood sheep and subjected to viral culture and
PCR targeting alpha -toxin gene on C. perfringens was
analyzed Bacterial cultures were performed using
standard microbiological methods, while PCR was
performed with specific primers for the alpha-toxin (plc)
gene Data were calculated tested, and examined the
correlation between PCR-positive results and clinical
manifestations of necrotic enteritis The results of this
study show significant differences between bacterial
culture and PCR methods in the detection of C.
perfringens in poultry flock samples in 28 of 50 bacterial
culture samples ( 56%) were present. C. perfringens was
identified, while PCR targeting the alpha-toxin gene
detected infection in 42 samples (84%). The
heterogeneity of detection rates was statistically
significant (y2 =11.245,p =0.0214), indicating that PCR
exhibits high sensitivity in the detection of C.
perfringens, several factors can drive PCR detection rate
ahead has been obtained (Ozcan et al., 2019). This is
especially important in cases where antibiotics may have
been used, so that the virus is undetectable in culture but
still detectable by PCR Second, it is not known if PCR
affects microorganisms they are highly allied, which can
sometimes overgrow or inhibit C-spreading in culture
Perfringens (Kiu) and Hall, 2022). Furthermore, the

specificity of PCR targeting the alpha-toxin gene
provides an additional advantage. Alpha-toxin expressed
by the plc gene is an important virulence factor in C.
perfringens and is found in all virulent strains (A-G) of
the bacterium (Rood et al., 2018). A strong positive
correlation (r = 0.78, p < 0.001) was observed between
positive PCR results and clinical signs of necrotic
enteritis in the brood flocks studied This finding this
highlights the clinical importance of PCR testing and
shows that alpha-toxin gene Presence is a reliable marker
of susceptibility to infection Correlation of PCR-positive
findings with revealed in the clinical network is
consistent with current research on the pathophysiology
of infectious necrosis C. perfringens is a common
bacterium in the chicken gastrointestinal tract, Similarly,
the onset of necrotic enteritis is associated with increased
secretion of toxins, especially those containing alpha
toxin genes as well as NetB toxin genes (Lacey et al.,
2018) This study suggests a close association strength
exists, viz suggests that PCR detection of the alpha-toxin
gene may be an effective predictor of the risk of necrotic
enteritis in chicks The findings from this study have
important implications for TB a detection and handling
in poultry populations F, associated risk of necrotic
enteritis epidemics can be mitigated by integrating PCR
-based detection technology into routine surveillance
rapid and accurate detection at-risk groups Will be ,
reduced reduce the economic impact of TB disease and
improve overall herd health (Moore, 2016). The
importance of molecular profiling in perfringens isolates
has been highlighted although alpha toxin is a common
virulence aspect, other pollution, specifically NetB, are
important inside the pathogenesis of TB enteritis
(Prescott et al., 2016). This work demonstrates the
advantages of PCR compared to bacterial culture for the
diagnosis of C. perfringens, although specific limitations
need to be recognized. The study focused only on the
alpha-toxin gene, which, although important, is not the
only factor affecting infection in tuberculosis disease
Subsequent studies should include more targeted PCR
techniques other viral genes including NetB play a role
to provide an in-depth analysis of the infectious potential
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(Lacey et al., 2018). The study also failed to examine
quantitative measures of C. perfringens presence. Using
quantitative PCR (qPCR) techniques can gain insight
into bacterial load, possibly directly related to disease
severity and epidemic risk (Salih et al., 2020). Further
studies are needed to clarify the relationship between the
presence of toxin genes and actual toxin generation. This
could involve proteomic approaches or in vitro toxin
production assays to combine genetic potential with
occupational pathogenicity (Kiu and Hall, 2022).

CONCLUSION

This study shows an increased sensitivity of
PCR targeting the alpha-toxin gene compared to
conventional bacterial culture methods for the detection
of C. perfringens in broiler flocks Strong relationship a
between the PCR-positive findings and the clinical
manifestations of necrotic enteritis confirms the clinical
significance of this method of diagnosis Findings suggest
that to drive PCR-based detection methods a
standardized surveillance approach could greatly
improve the early detection and management of necrotic
enteritis in broiler production The findings underscore
the need for a shift to molecular approaches in veterinary
research , especially in the field of poultry health care.
Evaluating these molecular events with clinical and
epidemiological data is essential to better assess and
manage the condition Future research will focus on
expanding the list of virulence genes tested, using
quantitative PCR methods have been used, and examined
the relationship between the presence of genes and actual
toxin production in vivo C perfringens will improve our
understanding of the pathogenesis and strategies to
prevent and control tuberculosis in poultry in the
workplace has increased.
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