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PREFACE 

The intricate interplay between fish physiology, microbial communities, and the surrounding 

environment has been a subject of scientific curiosity for centuries. As we delve into this fascinating 

realm, the pioneering work of Metchnikoff, dating back 110 years, serves as a cornerstone. His 

astute observation on the correlation between the activity of the intestinal microbiota and host 

longevity ignited a continuous exploration into the microbial ecosystems inhabiting the 

gastrointestinal tracts of animals. 

Fish, the aquatic, gill bearing, chordate animals are evolutionary common ancestor of amphibians, 

reptiles, mammals and birds.  The first air breathing fish evolved during Silurian period, prior to the 

conquest of terrestrial environment. This air breathing capacity potentially increases the chance of 

living in challenging environments. Several different accessory respiratory organs were evolved in 

fish that includes air bladder, buccal cavity, alimentary canal, skin etc. Fish with accessory respiratory 

systems have evolved these adaptations to enhance their ability to obtain oxygen, especially in 

environments with lower oxygen levels. This preface introduces a comprehensive journey into the 

dynamic world of fish microbiota, focusing on the gastrointestinal tract of loaches, with a special 

spotlight on Lepidocephalichthys guntea that is a gill-intestinal breather, which means that during 

hypoxia these fish could breathe from air through its posterior intestine. From the early 

misconceptions about the simplicity of fish microbiota to the revelation of their intricate role in fish 

physiology, the narrative unfolds. The fish gut, dense with microbial communities, emerges as a vital 

ecological niche influencing host development, nutrition, and immune responses. The delicate 

balance of symbiosis within the gut microbiota is crucial for maintaining the health of fish hosts, 

preventing dysbiosis, and averting potential lethal infections. 

The research progress on loaches, with a focus on L. guntea, takes center stage in this narrative. A 

panoramic review traverses diverse disciplines such as taxonomy, conservation, ecology, genetics, 

reproductive biology, microbiology, and more. The precarious conservation status of loach species, 
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their ecological preferences, feeding behaviours, and unique adaptations come under scrutiny. 

Molecular and genetic studies unravel the evolutionary history of loaches, shedding light on their 

genetic diversity and population structures. The spotlight then shifts to the specific research 

progress on L. guntea, emphasizing its morphological and anatomical features. The unique gastro-

respiratory traits of this species and its adaptation to variable environmental conditions provide a 

rich backdrop for scientific inquiry. The limited research on L. guntea, spanning toxicity studies, life 

history traits, reproductive biology, and bacterial profiles, prompts an urgent need for deeper 

investigations. As we embark on this scientific voyage, the quest to bridge the knowledge gap on the 

gut bacterial population of L. guntea takes center stage. The impending research endeavors promise 

a nuanced understanding of the physiological, biochemical, and genomic attributes of the gut 

microbiota. Furthermore, a comparative analysis with gill-breathing fish adds a layer of complexity to 

the exploration, offering insights into the modulation of microbial communities in different 

respiratory environments. 

In essence, this preface sets the stage for a meticulous exploration into the gut bacterial intricacies 

of L. guntea, shedding light on its composition, responses to environmental stressors, hypoxic stress, 

and immune reactions to pathogenic challenges. The use of various molecular techniques and 

genomic analyses contributes to a comprehensive understanding of the fish's gut ecology and host-

microbe interactions. 
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