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Introduction

Bacteria are among the most ancient and diverse
life forms on Earth. While many play beneficial
roles in ecosystems and human health, a subset
pathogenic bacteria pose significant threats to
public health [1].

Bacteria inhabit virtually every environment
from deep-sea vents to the human gut.
Understanding how these microbes transition
from harmless environmental dwellers to
disease-causing agents is crucial for developing
effective treatments, vaccines, and public health
strategies [2].

Their structural simplicity belies a remarkable
metabolic and genetic versatility. Bacterial cells
range in shape (cocci, bacilli, spirilla) and size,
with some like Thiomargarita namibiensis
reaching sizes 50 times larger than typical
bacteria. The severity of disease caused by a
pathogen is termed virulence, which varies
widely among bacterial species [3].

The journey of a pathogenic bacterium typically
begins with adherence to host cells. This is
facilitated by adhesins surface proteins that bind
to host receptors. Once attached, bacteria may
form biofilms, structured communities that resist
immune attacks and antibiotics [4].

Pathogenic bacteria often harbor pathogenicity
islands—clusters of genes encoding virulence
factors. These islands are typically acquired
through horizontal gene transfer (HGT). To

survive within the host, bacteria deploy strategies
to evade immunity, such as: Altering antigen
presentation. Inducing apoptosis in immune cells
[5, 6].

This genetic flexibility allows bacteria to rapidly
adapt and evolve, often acquiring resistance to
antibiotics or new virulence traits. Reservoirs
include animate sources (humans, animals) and
inanimate ones (soil, water, food). Some
pathogens persist in carriers who show no
symptoms, facilitating silent spread [7, 8].

AMR complicates treatment and increases
mortality, especially in healthcare settings where
nosocomial infections are common. Pathogenic
bacteria contribute to a wide range of diseases,
from mild skin infections to life-threatening
conditions like sepsis and tuberculosis [9, 10].

Conclusion

For example, malnourished individuals or those
with compromised immunity are more susceptible
to severe infections. One of the most alarming
aspects of bacterial pathogenicity is the rise of
antimicrobial resistance (AMR). Understanding the
global burden of bacterial pathogens is essential for
improving vaccine coverage, developing new
antimicrobials, and implementing effective
infection control measures. Each of these bacteria
showcases unique pathogenic strategies and poses
distinct challenges to public health. Additionally,
public education on hygiene, responsible antibiotic
use, and vaccination remains vital.
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