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PREFACE

The research presented in this thesis, titled ‘Role of gut melatonin and dietary nutrients
on major digestive enzymes and management of oxidative stress in early and late
juvenile female carp, Catla catla (Hamilton, 1822),” was initiated by me in 2019 under
the supervision of Dr. Sourav Mukherjee in the ‘Fish Biology and Endocrinology
Laboratory,” Department of Zoology, University of North Bengal, Darjeeling.

Melatonin (5-methoxy-N-acetyltryptamine) is an indole amine hormone that is
synthesized in the pineal, retina, gut, and many other tissues in vertebrates. Tryptophan
is the precursor molecule that is converted into melatonin through a series of four
consecutive steps involving four enzymes (5-tryptophan hydroxylase, 5-hydroxy
tryptophan decarboxylase, arylalkylamine-N-acetyltransferase, hydroxy Indole-O-
methyltransferase/  N-acetylserotonin ~ O-methyltransferase. The environmental
synchronizer of melatonin within the gut tissue is different from that in the pineal
organ/gland of a vertebrate. Unlike melatonin synthesis in the pineal organ/gland, gut
melatonin synthesis is not dependent on the light-dark cycle. However, factors such as
the availability, timing, and frequency of daily feedings, as well as the quality of the food,
may influence melatonin levels in the gut, at least in fish species. During the current
decade, there has been increasing interest in research on gut melatonin. Apart from its
endocrine functions, this molecule is emerging as a significant autocrine, paracrine,
luminal effector, or detoxifying modulator. It plays a crucial role in the regular activities
of digesting food particles for better nutritional assimilation by the animal.

In natural environments, fish species often exhibit changes in feeding preferences
during different growth phases of the juvenile stage. These changes are attributed to their
varying feeding and digestive capabilities. These feeding variations may also coincide

with the annual periodic abundance of natural foods in the environment, which correlates



with changes in gut mass parallel to body mass fluctuations. Until ingested food is
processed for absorption through digestion, it can be viewed as a foreign particle by the
body's physiology. The gut wall serves as the initial barrier, activating various
mechanisms, among which the antioxidative defense mechanism plays a crucial role in
safeguarding against potential harm. A significant relationship between gut melatonin,
detoxifying enzymes, and vital digestive enzymes in fish has been noted during the past
decades.

Until now, research has explored the role of L-tryptophan (Trp) as a nutraceutical
component in dietary modulation of gut melatonin synthesis across various animals.
These studies suggest that Trp availability in food could be a key factor influencing
melatonin synthesis in the digestive tract. However, the response may vary depending on
the amount of Trp administered. While studies have investigated the role of Trp content
in the diet, no research has yet explored the influence of other major nutritional
components, such as protein, carbohydrates, and lipids, on the regulation of gut melatonin
synthesis in carp. Furthermore, the role of diet-modulated gut melatonin in gut histo-
architecture and ovarian physiology remains an unexplored field for investigation. Hence,
the study has been designed.

This thesis is structured into four chapters. Chapter 1 provides a brief
‘introduction’. Chapter 2 covers the ‘review of literature and objectives of the study.’
Chapter 3 details the ‘materials and methods’ used. Chapter 4 entails the ‘results’ of
the study. Chapter 5 contains a detailed ‘discussion’ of the study's findings. Lastly,
Chapter 6 describes ‘summary and conclusion.’” The list of research articles and the
papers presented at different conferences, along with the bibliography, have been added

in the last section of the thesis.
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