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ABSTRACT 

Animals can employ peptides and venomous proteins for predation or protectionusuallyrely 

on specific morphological compositions, such as fangs, spines or stinger, for effectual intoxication. 

Peptides secreted by the skinof frog , usually believed fraction of the immune system of amphibians, 

permeabilize the epithelial tissue of the mouth and allow rapid access to toxins co-secreted to the 

blood and organs of the predator. 
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INTRODUCTION 

          Class amphibia contain  three main orders of amphibians include, order: Urodela 

(Caudata),order: Gymnophiona (Apoda), and order; Anura (Ecaudata). The Anura fit in to the super-

order Salientia. For the current stipulations, order urodela include  salamander and newts) while 

order  Anura contain  the frogs and  toads  are of interest. Amphibian vary significantly in their 

prototypes of geographic distribution and in the variety of live category, for example aquatic 

amphibian (like, Xenopus laevis), semi-aquatic amphibian (as, semi-aquatic amphibian (as, Rana 

temporaria), semi-terrestrial such as, Bufo marinus) and arboreal (like, Hyla cinerea). Amphibian 

reside in an extensive variety of environment types as of dry deserts to bottomless freshwater 

lakeside. Several might expend mainly of their living belowground or lofty in blur forest sunshade. 

Some are establish north of the Arctic Circle be able to bear cold situations, even as others contain 

improved a variety of acclimation to avert drying in warm regions of the world
1
.                                 

         Amphibian and reptiles are traced back to a familiar ancestor existing in early Carbon. Snakes, 

lizard, crocodiles and birds, can be dates back to a common ancestor livelihood in the center of Perm. 

Crocodiles and birds from the common ancestor, possibly lived in the late Triassic. Amongst the 

amphibians, urodela (newts and salamanders) and the anura (frogs and toads) are of significance for  

  the current proposals
2
.                                                                                                                             

            Different animals can produce various natural types of poisons or venoms. toxins are broadly 

created by dissimilar appearances of life, in addition to animals, plants and microbes, to hinder and 

interrupt the physiological processes of other organisms and, to foster their own resists for existence 

3
, numerous animals obviously create venoms, toxins, and poisons to protect themselves and 

debilitate their prey, even as others animals collect poisons from the food they consume. From 

jellyfish to snakes, poisonous creatures approach in dissimilar shapes, sizes, and colours like the 

Asian tiger snake , hooded pitohui ,  Comb stars, hawksbill sea turtles, cane toads, poison dart frog, 

Spanish fly , striated surgeonfish, and spikes of puffer fish poison-dart frogs) , African crested rats 

and  New Guinean Pitohui birds can obtain and accumulate small molecular and toxic metabolites 

and toxins from their environment even as keeping relation resistance to the toxic effects of toxins
4,5, 

6
.  

Amphibians are not considered exemplary venomous animals because of the lack of a 

venom release system. The dermal of amphibians is bare to meet specific physiological requires, 

for instance respirations and fluid equilibrium
7
. consequently, the skin must form a particular 

protections scheme to survive urgent automatic, chemical and natural factors. protective responses 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4790257/#b84-ZoolRes-36-4-183
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4790257/#b148-ZoolRes-36-4-183
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(innate immunity) alongside possible invasion of pathogen and the ability of the cell coating to 

repair the disturbed surface are essential 
8, 9, 10.

 

          Venoms have changed to serve a broad diversity of purposes. Expected effects can range from 

mild and fleeting discomfort to paralysis and death. They can also select very selectively the species 

they target, which often makes them harmless to almost all co-evolved organizations. Because the 

description of "poisonous" can be tremendously wide 3.There are three orders of amphibians: Anura 

include frogs and toads, Urodela (salamanders) and Apoda (Caecilians). the number of amphibian 

species is around 8,000, of which almost 90% are frogs. 

Accordingly to the fossil record, Lissamphibia,(subclass) which includes all contemporary 

amphibians and is the only existing ancestry, may have split off from the extinct 

groups Temnospondyli and Lepospondyli at some period between the Late Carboniferous and the 

Early Triassic. Newer study point to that the common ancestor of all Lissamphibians lived about 315 

million years ago, and that stereospondyls are the nearby relations to the caecilians 
11

. 

A microhylid frog from New Guinea (Paedophryneamauensis)  is suggested  as the small amphibian 

in the world  discovered in 2012, while the largest living amphibian is the Chinese giantsalamander 

(Andriasdavidianus) 
12

, but it is smaller than the largest amphibian ever - the Prionosuchus, a 9m 

extinct species, dating back 270 million years. the Middle Permian of Brazil
13

. 

the toxicity of certain amphibian species to mammals results from proteins and physiological 

peptides secreted in the mucus of the skin. peptides in amphibian skin are connected to mammalian 

hormones in addition to antimicrobial peptides 
14, 15,  16, 17, 18

 . 

Amphibian skin 

Histologically, frog dermal be composed of an epidermis  and the dermis count on the species, the 

epidermis of frog can be a mucosal stratified squamous epithelium (non-keratinized)about 6 to 8 mm 

in thick, consisting of three layers of keratinocyte (basal, intermediate, &apical)
19

. 

 Amphibians frequently eat the removed dermal. Caecilians are distinctive among amphibians in 

have mineralized dermal scales entrenched in the dermis between the grooves in the skin 
20

. The 

comparison of the cells with those of the bony fish  is in a large superficial part. Lizards and several 

frogs have slightly similar osteoderms that form bone put downs in the dermis, 
21

. Other than this is 

an exemplar of approximate evolutions with analogous structure that have emerged independently in 

various vertebrate pedigrees. 

https://en.wikipedia.org/wiki/Lissamphibia
https://en.wikipedia.org/wiki/Temnospondyli
https://en.wikipedia.org/wiki/Lepospondyli
https://en.wikipedia.org/wiki/Stereospondyli
https://en.wikipedia.org/wiki/Microhylid
https://en.wikipedia.org/wiki/New_Guinea
https://en.wikipedia.org/wiki/Paedophryne_amauensis
https://en.wikipedia.org/wiki/Chinese_giant_salamander


Salwa A. Abdul Jaleel et al., IJSRR 2019, 8(4), 164-176 

IJSRR, 8(4) Oct. – Dec., 2019                                                                                                       Page 167  

Amphibians cutaneous is porous to water. Gaseous interchange can occur through the skin 

(cutaneous respirations), allowing adult amphibians to breathe without returning to the superficies of 

the water and hibernating at the undermost of ponds
22

. To recompense for their slim and fragile skin, 

amphibian have developed mucous glands, mainly on the head, back and tail. The secretions 

manufactured by these assist remain the skin humid. moreover, most amphibian species have 

granular glands that secreted unpleasant or toxin substances.  

Amphibians have developed various defense mechanisms to stay alive. The first line of defense for 

salamanders and frogs is the secretion of mucus that they produce. This keeps their skin moist and 

makes them slippery and difficult to grasp. Secretion is often sticky and unpleasant or toxic
23

. 

The main poison-producing glands, paratoid, produce the neurotoxin bufotoxin and are located 

behind the toads' ears, on the backs of frogs, behind the salamander's eyes and on the upper surface 

of the Caecilians
24

. In a number of salamanders, the skin is toxic. The jagged-skinned newt 

(Tarichagranulosa) of North America and other members of its genus hold the neurotoxin 

tetrodotoxin (TTX), the majority toxic non-protein substance known and the same to that produced 

by the puffer fish. 

Poison frogs are well known for their brightly colored skin. Bright colors forewarn possible 

predators of their toxicity. With the exception of some salamandrid salamanders that can extrude 

sharp venom-shaped ribs, 
25

. 

Amphibians aren’t recognized to vigorously inject venom. Mainly toxic amphibians are recognized 

to be toxic to contact or to eat. Its  frequently confiscate toxins from animals and plants they feed on, 

usually toxic insects or poisonous plants. A well known example is the famous dart frog. They 

consume a lethal chemical like lipophilic alkaloid by consumption a poisonous feed in the tropical 

forest.  They were resistant to poison and exude it throughout their skin as a protection technique 

against predators. That  poison is so effective that the natives of the South American tropical forest 

used the toxins of frogs to murder their prey 
26

, which gives them the nickname "frog poison". 

Some people employ the bufotoxins of some toxic toad species as a drug 
27

, but it can become 

extremely unsafe, because of the size and toxicity of toads, poisons would not be deadly for a healthy 

and growing adult. But if too much toxin is absorbed, or if the person is young or sick, poisons can 

become a grave danger. It depends on the species: some amphibians have toxins strong sufficient to 

kill even a mature person in good health in a minority minutes, whilst further frog species might not 

have sufficient to have no effect.  Biologicaly Licking toads is not sensible. For these tryptamines to 
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be orally make active, the human monoamine oxidase system be obliged to inhibited. Therefore, 

licking a poisoned amphibian will not assurance enough dose. 

Frogs poison 

About 180 species of new world Frogs characterized by the aptitude to produce tremendously toxic 

skin secretions. Poisoned frogs live in the tropical forests of the New World, from Nicaragua to Peru 

and Brazil. Poison frogs, or dendrobatids, are small and variety from 2-5 cm mm(fig.1) 
28

. poison 

frogs (Minyobates) to about 65 mm (2.6 inches) in the skunk frog (Aromobates nocturnes) 
29

. 

 

 

Fig 1:Poison Dart frogs: Dendrobates leucomelas, the yellow-banded poison dart frog, Dendrobates pumilio, ( the 

strawberry poison dart frog) . 

Scientists  found that C. greening and a related species of hylid frog, Apara sphenodon brunoi, are 

the only venomous frogs known to science. 

conventionally, venomous organisms  bite you, sting or stab you to inflict damage, while you bite or 

touch poisonous creatures to feel their effects. This means that venomous organisms need a way to 

enter, such as fangs or teeth. Some frogs and toads are poisonous, with the main venom glands lying 

on the sides of the neck and under the warts in the back. These regions are presented to the attacking 

animal and their secretions can be nauseating or cause various physical or neurological symptoms. In 

total, more than 200 toxins were isolated from the limited number of amphibian species that were 

studied. More than 100 toxins / metabolites have been identified in the cutaneous secretions of 

poisoned frogs, particularly of the genus Dendrobates and Phyllobates. These are also known as 

poison arrow frogs. These toxins can come from the metabolism of chemicals from frog feeding 
30

. 

https://www.britannica.com/animal/frog
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Toxic species often use brilliant coloring to warn possible predators of their toxicity. These warning 

colors be inclined to red or yellow combined with black,for example  the salamander ash 

(Salamandra salamandra). In some species, such as the fire-bellied toad (Bombina spp.), The 

precautionary color is on the belly and these animals adopt a defensive position when they are 

attacked, showing their glowing colors to the predator
30

. 

 The coloring of poisoned frogs usually includes reds, oranges, yellows and even bright blues and 

greens on a black or dark background (fig 2). All dendrobatids are not so toxic or brightly colored; 

Many have brown patterns and are well camouflaged (as in Colostethus), and their skin emissions are 

commonly non-toxic and non-irritating
29

. 

 

Fig 2: Two members of the family of Neotropical frogs Dendrobatidae. (Left) Colostethus trilineatus. All members 

of this genus are invisible in color. (Right) Epipedobates macero, a members of the brilliantly colored and poison 

family. The investigate notify in this subject shows that the shining coloring and the toxicity have developed some 

times jointly in this family of frogs 
49

. 

Actually, secretion of the skin of the real frog toxin, or poison frog (Phyllobates terribilis), is thus 

poisonous that the point of a dart scrape on the back selects up enough fatal to kill a big bird or a 

monkey. 

The source and manufacture of poison secretions of the frog skin remain unconvinced, but as a 

minimum in some dendrobatids, this seems to come from their consumption of beetles, their main 

prey. Suspended in captivity and fed with a diet empty of beetles, the poison secretion of frogs do not 

contain extremely toxic alkaloids 
15

. 

The amphibian cutaneous glands in general be in contact to four types according to their secret: 

mucoid glands, serous, mixed (seromucic) glands, and sebaceous 
31, 32

 descried the mucous glands as 
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epithelial unit (adenomeres or acini) through tight lumens which  contain of a solitary layers of 

secretory cells .  

frog Phyllobates bicolor skin includes two kinds of exocrine gland: mucoid and serous, which 

emptying their products on the surface of the epidermis through an intraepithelial canal that leads to 

an ostomy. The mucoid and serous glands and intercalated channel is bounded by a rebound sheath 

of myoepithelial cells, which attenuate the light of the acinus and the lumen of the canals and 

facilitate the secretion and release of their contents. The serous gland contain a polarize  syncytium 

of cuboid or columnar epithelial cells. Equally gland have a blended discharge, so the content of the 

mucoiod gland be inclined to neuter and basophilic stippling, whilst the content of the serous gland 

are basophilic and acidophilic 
33

 

Noble & Noble(1944)
34

 characterized the leathern gland of Rana pipiens (mucous and alveolar) like 

an alveolar hollow space bounded by cubic shape epithelial cells, monolayers cubical epithelium, 

also in their cytoplasm it is probable to examine secretory granules). Cutaneous secretions of 

amphibians have a big numeral of biologically energetic compound, which  are hypothetical to play 

multiple roles including the regulating the physiological purposes of the skin, or as a protection 

devices against predators or microorganisms. The variety of chemical components in the auditory 

and cutaneous glands of toads in fact particularly essential resources, as of which curative agent can 

be expanded
35

. The cutaneous secretions of toads parotoid skin, The Bufo genus contains no less 

than 86 different types of active compounds, each with the potential to become a powerful drug
36

. 

The glands of frogs secrete their products outside the epidermis through an intraepithelial canal that 

leads to a formed stoma by three to four modified epithelial cells called stomalcells,
34

. 

More than 800 amphibian cutaneous alkaloids have been noticed in arthropods, presumed sources of 

arthropods for coccinellin-like tracers (batrachotoxins) and tricyclics (coleopterans), pumiliotoxins 

(ants, mites), decahydroquinolines, izidines, pyrrolidines and piperidines (centipedes) were 

determined
4
. 

What's the amphibian  poisons? 

It has long been known that toad toxins contain rich chemical potential pharmaceutical 

substances 
27

. Ongoing studies have reported in excess of 100 such chemical components, including 

peptides, steroids, indole alkaloids, bufo gargarizanines, organic acids and others.. parotoid 

secretions and glands in skin of different toad species amphibian skin have different chemical 
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compounds ,that may have a role to defense mechanism against predators and guard against 

parasites
4
. 

Studies propose that even as toxic defense  substances may be useful for avoiding predators, it could 

be bad  for a species in the long run. This is another example of how evolution does not act "for the 

good of the species", but for the sake of the individual 
37

. The results also propose that the means a 

species defends itself could be part of the puzzle of species requiring conservation efforts. Neuwirth 

38 
established  the structure of grainy glands of nine species of dendrobatid frog was identical in all 

species albeit the dissimilar frogs produce substances of diverse chemical composition and 

poisoning. 

Compound in grainy dermal glands in amphibians include amine, peptides, protein, steroids and 

alkaloid soluble in water and lipids. amphibian skin implicates lots of structural classes of alkaloid 

hitherto unidentified in natural world. These comprised of batracho toxins, lately find out in the 

dermal and plumes of bird, histrionic- toxins, gephyro- toxins, decahydroquinolines, pumilio- toxins 

and homopumilio toxins, epibatidine and samandarines. several alkaloids in the  amphibian dermis 

are obviously isolatedd from the food, that include of tiny arthropods. These comprise the 

pyrrolizidine and indolizidine alkaloid of ants, tricyclic coccinellines of beetle and pyrrolizidine 

oximes, apparently centipedes
39

. 

Amphibian secretions, however, are not all bad. More than 200 chemical toxins considered beneficial 

for medical research have been isolated from only a small percentage of the world's amphibian 

species
40

. 

Numerous classes of compounds have been recognized from the parotoid glands or the toad skin, 

counting peptides, steroids, indole alkaloids, bufo gargarizanines, organic acids and others 
41

, 

42
.Bufadienolides and indole alkylamines are believed as the two major groups of compounds with 

therapeutic potential  like Bufalin, Cinobufagin, Arenobufagin, Gamabufotalin (table 1) 

Table 1. The identification of significant bioactive compounds in different species of toads 
27

 

  Species of Toad 

Name Formula B. b. 

gargarizans 

B. marinus B. 

alvarius 

B. melanosticus 

Bufalin C24H34O4 + + + + 

Cinobufagin C26H34O6 + - - - 
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Arenobufagin C24H32O6 + + + + 

Gamabufotalin C24H34O + - + + 

Telocinobufagin C24H34O + + + + 

Marinobufagin C24H32O5 + + + + 

Bufotenine C12H16N2O + + + + 

Bufotenidine C13H18N2O + - - + 

Dehydrobufotenine C12H14N2O + + - + 

Bufothionine C12H15N2O3S + + + - 

Indole-3-acetic acid C10H9NO2 - - + - 

 +: Present; −: Not present. 

Poison effect 

A role for venoms as a defensive role, but this purpose is considered secondary 
43, 44

. A 

variety of venom components could be used for defensive purposes, for instance toxin peptides, 

alkaloids, protease inhibitors that slow down digestion, and other compounds that cause aggression 

of the body. It is interesting to note that some compounds cause specific behaviors in predators, such 

as peptides in the skin mucus of Xenopus frogs that stimulate uncontrollable yawning and open bite 

that allow frogs to crawl out of the snakes' mouths
43

. 

Recent studies have shown that many venom components have strong antimicrobial activity 

45,46
. Due to the various structures and bioactivity of peptide toxins, certain Peptide toxins have 

exhibited broad antimicrobial activity, which may have potential to be developed as new 

antimicrobial factors  or as form for drug layout . Due to the diversity of structures and bioactivity of 

peptide toxins, some 

Peptide toxins have shown extensive antimicrobial activity, which can be expanded as new 

antimicrobial factors or else as patterns for drug design 
47, 46  48

. Defensins and Cathelicidins were the 

two major families of natural antimicrobials peptides, which have potent microbid property versus 

bacteria, fungi and several viruses. 

Numerous ingredients  found in venom of animals are hormone such  peptides, that could 

profoundly affect metabolic systems. amphibians skin  is enriched in bioactive peptides, capable of 

stimulating or inhibiting activities of metabolism. Beginning with a targeted metabolic illness, such 

as diabetes, examination for venom toxins, if possible in animals models, might guide to finding of 
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new modulating metabolic active ingredients metabolic system. Such as work may reveal the 

unidentified regulative ways in human being metabolism and techniques of the disease implicated
3
. 
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