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Abstract

The conservation of amphibian populations will benefit from a better knowledge of the factors that
influence their existence and abundance. In 75 small lakes in grassland and parkland regions of
Minnesota, we calculated the relative abundance of larvae of two common amphibian species,
Tiger Salamanders (Ambystoma tigrinutn), and ranid tadpoles (Northern Leopard Frog Lithobates
pipiens and Wood Frog Lithobates sylvaticus). In order to examine the effects of dynamic factors
like fish abundance and static (study period) variables like fish community type, depth, and nearby
land cover, we used a two-step procedure in which we first modelled presence-absence with data
from all lakes and then modelled abundance only in lakes where the amphibian taxa were present.
Although they were different for the presence and abundance models, fish factors had the most
impact. The presence of salamanders and tadpoles was negatively linked with the quantity of
benthivorous fish, whereas the abundance of salamanders and tadpoles was best described by fish
community type. The epidermis, dermis, and hypodermis are the three primary layers of the
multilayered skin found on all vertebrates. Mucus secretion is the integument's primary function
in aquatic vertebrates. Cornification started in amphibians, progressed in reptiles, and persisted in
the epidermis of birds and mammals. The most conspicuous and useful structure of bird skin, the
feather, originated during the Mesozoic era. Following the demise of the dinosaurs, birds
proceeded to diversify, followed by the growth, expansion, and diversity of mammals. This gets
us to the most complex skin structure of mammals, which includes varying glands, cells,

physiological pathways, and the development of hair.

Keywords: Digestive System, Vertebrate Primates, Amphibians

Introduction

The digestive tract (alimentary canal) and accessory organs make up the vertebrate digestive
system, which is used to consume food and assimilate nutrients needed for energy, development,
maintenance, and reproduction. Ingested food is broken down into tiny particles, combined with

digestive juices and enzymes, and then pushed through the digestive system. The digestive tract's

606 | Page



. ISSN:2321-3914
Free / Unpaid

= . _Volume4 Issue3
A I r. Peer Reviewed December 2021
AIRO JOURNALS E”IJ."d':fml'“aW Impact Factor:11.9
ation Subject Zoology

natural microorganisms and the enzymes generated by the host animal break down food into a
select few nutrients that are then selectively absorbed. All classes of vertebrates have several
digestive system traits that seem to have been maintained throughout the course of evolution. In
addition, the digestive systems of vertebrates exhibit significant structural and functional
modifications in response to their physiological makeup, environment, and nutrition (Fig. 1). The
digestive tracts of carnivores—animals that only consume other animals—and species that
consume plant concentrates—seeds, fruit, nectar, and pollen—tend to be the shortest and most
straightforward. The digestive system of omnivores, who consume both plants and animals,
appears to be more sophisticated than that of herbivores, which mostly consume the fibrous parts

of plants.

In order to better understand many aspects of development and regeneration, genetics, physiology,
and pharmacodynamics, fish and amphibians are often used in biomedicine. Additionally often
utilised as sentinels, or bioindicators, of environmental stresses are fish and frogs. These stressors
include modifications to the natural environment or chemical elements like xenobiotics or other
products of human activity. Aquatic creatures' health is also impacted by poor or abrupt changes
in water quality (pH, temperature, salinity, oxygen, hardness, ammonia, and nitrite). These
variables may have an impact on organisms throughout a variety of time periods, causing acute,
chronic, or alterations connected to the life cycle, depending on how severe the environmental
changes are from the norm. An animal's unique structure or physiology typically limits how it may

act as a sentinel or a model for studying the consequences of environmental disruption.
Fishes

Fish have somewhat flexible skin that is dotted with a variety of glands, both multicellular and
unicellular. Particularly many glands produce mucus. Spines on the fins, tail, and gill covers are
usually linked to poison glands, which are found in the skin of many cartilaginous fish and certain
bony fish. Mucous glands may be converted into photophores, light-emitting structures seen
particularly in deep-sea species. They may be utilised for repulsion to define territory or for
attraction during courting, either as camouflage or to allow identification.
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The skeletal components known as scales, which are developed inside many fishes' skin, are also
present (Figure 1). On the basis of content and structure, they may be classified into a number of
kinds. The scales of extinct lungfishes known as cosoid, which are not present in any fishes today,
resemble the scales of surviving species known as ganoid. Only cartilaginous fish have placoid
scales (also known as denticles), which are spiny projections that resemble teeth. Ganoid scales,
which are sometimes seen as a variant of placoid scales, are mostly bony but are coated with a
material that resembles enamel and is known as ganoin. The gars have well-developed versions of

these rather thick scales that are seen on several early bony fishes.

The inner layer of ganoid or cosmoid scales seems to be made up of cycloid scales. They are thin,
big, round or oval, and grouped in an overlapping pattern in carps and related fishes. On the free
margins, growth rings are visible. The upper bony fish such as perches and sunfish, have ctenoid
scales, which are similar to cycloid scales but differ in having spines or comblike teeth along their
free edges. Some fish, including some eels and catfish, lack scales. Sharks among the cartilaginous
fish have the toughest skin. Denticles, each having a pulp chamber and an odontoblast layer around
the edge, are strewn about it. The dentine, or calcareous substance, of the scale is secreted by these
cells. The enamel is a substance produced by the ectoderm that lies above the dentine. Enamel
cannot be added when the denticles puncture through the ectoderm.Teleosts, the major group of
contemporary fishes, are distinguished by their skin-covered bony scales. A trout's epidermis has
an inert layer of keratin called the epithelium. The scales are thin, overlapping plates that are
located in the dermis, with the exposed portion containing the pigment cells. Since the scale grows
quickly in the spring and summer and seldom in the winter, it is deposited in a succession of yearly

rings.
Amphibians

The majority of contemporary amphibians lack horny scales or other armour. The caecilians, a tiny
group with scales resembling those of extinct and ancient species, stand out as an exception. The
basal stratum germinativum gives rise to five to seven layers of cells that make up the amphibian
epidermis. The stratum corneum, which forms at the skin's surface where the cells come into touch

with the outside environment, is best developed in amphibians that spend the most of their time on
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land. This horny layer's cells moult in sheets on occasion rather than continually. The pituitary and
thyroid glands regulate moulting, which is unaffected by sex hormones. Toads' wartiness is caused
by regional thickenings.

Some groups of amphibians have disk-shaped pads on their fingers that help them stick to
subterranean surfaces. In order to help the females grasp them firmly during mating season, the
males of anurans (frogs and toads) and urodeles (salamanders and newts) grow nuptial pads on
parts of the forelimbs. These pads are stimulated to form by androgenic (male) hormones. The
dermis is composed of two layers: an inner stratum compactum and an outer, looser stratum
spongiosum. The dermis of many frogs serves as a crucial respiratory organ and is densely
populated with blood arteries and lymphatic compartments, despite the fact that some have
external gills or internal lungs. Chromatophores are found immediately below where the dermis
and epidermis converge. Various epidermal nests that descend into the dermis give rise to the

numerous mucous and poison glands.
Conclusion

Chromatophores are in an intriguing transitional state between animal behaviour, visual
perception, and cell physiology. These cells have been one of the most reliable and practical model
systems for the basic comprehension of intracellular transport pathways due to their obvious
colour. The development of melanophores and skin pigmentation in ecotoxicology and as
biosensors has benefited from this knowledge. To understand the control and purposes of the
mostly unstudied extracutaneous pigmentary systems, such as the chromatophores of the eyes,
more basic study is now required. More consideration should also be given to certain teleost fishes'
very quick colour and pattern changes. These colour changes entail brain or direct regulation of
distinct chromatophores, and it is unclear how these changes work at different levels. Ethologists
and sensory ecologists may also be able to ascertain the behavioural roles of fast colour change,
such as costs and competing appearances, and this knowledge may also offer insight on the overall
purposes of colour and pattern. Studies on animal behaviour, appearance, and condition-dependent
colorations may benefit from learning from the variables described in this paper that influence fast

colour change. This also entails integrating elements to simulate an actual scenario. Important
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insights into the implications of individual plasticity on adaption and evolution would also come
from studies that combine genetics and physiological colour change in animals with many colour
morphs. We draw the conclusion that chromatophores and animal pigmentation studies have a

promising future.
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