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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. 
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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 
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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 



 

610 | P a g e  
 

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. 

 

 

Reference 

1. Abe, K., Robison, G.A., Liddle, G.W., Butcher, R.W., Nicholson, W.E., and Baird, C. 

(1969). Role of cyclic AMP in mediating the effects of MSH, norepinephrine, and 

melatonin on frog skin color. Endocrinology 85, 674– 682. 

2. Acharya, L., Kumari, S., and Ovais, M. (2007). 1 and 2 adrenoceptor mediated 

melanosome aggregatory responses in vitro in Oreochromis mossambica (Peters) 

melanophores. Ind. J. Exp. Biol. 45, 984– 991. 

3. Ali, S.A., and Meitei, K.V. (2011). On the action and mechanism of withaferin-A from 

Withania somnifera, a novel and potent melanin dispersing agent in frog melanophores. J. 

Recept. Signal Transduct. Res. 31, 359– 366. 

4. Ali, S.A., Peter, J., and Ali, A.S. (1998). Histamine receptors in the skin of Indian bullfrog 

Rana Tigerina. Comp. Biochem. Physiol. A Mol. Integr. Physiol. 121, 229– 234. 

5. Aoki, H., Yamada, Y., Hara, A., and Kunisada, T. (2009). Two distinct types of mouse 

melanocyte: differential signaling requirement for the maintenance of non-cutaneous and 

dermal versus epidermal melanocytes. Development 136, 2511– 2521. 

6. Aspengren, S., Wielbass, L., and Wallin, M. (2006). Effects of acrylamide, latrunculin, and 

nocodazole on intracellular transport and cytoskeletal organization in melanophores. Cell 

Motil. Cytoskel. 63, 423– 436. 

7. Aspengren, S., Hedberg, D., Sköld, H.N., and Wallin, M. (2009a). New insights into 

melanosome transport in vertebrate pigment cells. Int. Rev. Cell. Mol. Biol. 272, 245– 302. 



 

611 | P a g e  
 

8. Aspengren, S., Sköld, H.N., and Wallin, M. (2009b). Different strategies for color change. 

Cell. Mol. Life Sci. 66, 187– 191. 

9. Aspengren, S., Norström, E., and Wallin, M. (2012). Effects of hydroquinone on 

cytoskeletal organization and intracellular transport in cultured Xenopus laevis 

melanophores and fibroblasts. ISRN Cell Biol. 2012, 1– 8. Article ID 524781 

10. Beeching, S.C. (1995). Colour pattern and inhibition of aggression in the cichlid fish 

Astronotus ocellatus. J. Fish Biol. 47, 50– 58. 

11. Bluhm, A.P., Obeid, N.N., Castrucci, A.M., and Visconti, M.A. (2012). The expression of 

melanopsin and clock genes in Xenopus laevis melanophores and their modulation by 

melatonin. Braz. J. Med. Biol. Res. 45, 730– 7366. 

12. Brown, P.S. (1976). The effect of prolactin on color and skin pteridines in the frog, Rana 

pipiens. Gen. Comp. Endocrinol. 28, 426– 433. 

13. Burton, D., and O'Driscoll, M.P. (1992). ‘Facilitation’ of melanophore responses in winter 

flounder Pseudopleuronectes americanus. J. Exp. Biol. 168, 289– 299. 

14. Camargo, C.R., Visconti, M.A., and Castrucci, A.M. (1999). Physiological color change in 

the bullfrog, Rana catesbeiana. J. Exp. Zool. 283, 160– 169. 

15. Chaplen, F.W.R., Upson, R.H., McFadden, P.N., and Kolodziej, W. (2002). Fish 

chromatophores as cytosensors in a microscale device: detection of environmental toxins 

and bacterial pathogens. Pigment Cell Res. 15, 19– 26. 

16. Colanesi, S., Taylor, K.L., Temperley, N.D., Lundegaard, P.R., Liu, D., North, T.E., 

Ishizaki, H., Kelsh, R.N., and Patton, E.E. (2012). Small molecule screening identifies 

targetable zebrafish pigmentation pathways. Pigment Cell Melanoma Res. 25, 131– 143. 

17. Cook, L.M., Grant, B.S., Saccheri, I.J., and Mallet, J. (2012). Selective bird predation on 

the peppered moth: the last experiment of Michael Majerus. Biol. Lett. 8, 609– 612. 

18. Cott, H.B. (1940). Adaptive Coloration in Animals. ( London: Methuen & Co). 

19. Daniolos, A., Lerner, A.., and Lerner, M.R. (1990). Actions of light on frog pigment cells 

in culture. Pigment Cell Res. 3, 38– 43. 



 

612 | P a g e  
 

20. Dierksen, K.P., Mojovic, L., Caldwell, B.A., Preston, R.R., Upson, R., Lawrence, J., 

McFadden, P.N., and Trempy, J.E.J. (2004). Responses of fish chromatophore-based 

cytosensor to a broad range of biological agents. Appl. Toxicol. 24, 363– 369. 

 

Author’s Declaration 

I as an author of the above research paper/article,hereby, declare that the content of this paper is prepared 

by me and if any person having copyright issue or patent or anything otherwise related to the content, I 

shall always be legally responsible forany issue. For the reason of invisibility of my research paper on the 

website/amendments /updates, I have resubmitted my paper for publication on  the  same  date.  If  any  data  

or  information  given  by  me  is  not  correct  I  shall  always  be  legally  responsible.  With  my  whole 

responsibility legally and formally I have intimated the publisher (Publisher) that my paper has been 

checked by my guide (ifany) or expert to make it sure that paper is technically right and there is no 

unaccepted plagiarism and the entire content is genuinely mine.  If  any  issue  arise  related    to    Plagiarism    

/    Guide    Name    /    Educational    Qualification    /    Designation/Address    of    my 

university/college/institution/ Structure or Formatting/ Resubmission / Submission /Copyright / Patent/ 

Submission for any higher degree or Job/ Primary Data/ Secondary Data Issues, I will be solely/entirely 

responsible for any legal issues. I have been informed that the most of the data from the website is invisible 

or shuffled or vanished from the data base due to some technical fault or hacking and therefore the process 

of resubmission is there for the scholars/students who finds trouble in getting their paperon the website. At 

the time of resubmission of my paper I take all the legal and formal responsibilities, If I hide or do not 

submit the copy of my original documents (Aadhar/Driving License/Any Identity Proof and Address Proof 

and Photo) in spite of demand from the publisher then my paper may be rejected or removed from the 

website anytime and may not be consider for verification.I accept the fact that as the content of this paper 

and the resubmission  legal  responsibilities  and  reasons  are  only  mine  then  the  Publisher  (Airo    

International    Journal/Airo  National  Research  Journal)  is  never  responsible.  I  also  declare  that if  

publisher  finds  any complication or error or  anything  hidden  or  implemented  otherwise,  my  paper  

may  be  removed  from  the  website  or  the  watermark  of remark/actuality may be mentioned on my 

paper. Even if anything is found illegal publisher may also take legal action against me 

 

Sweta 

 

 


