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Introduction
This comment has the aim to be illustrative, highlighting some 

examples of venoms that have shown a great potential as analgesics. 
It is not our goal to write a review of this subject, considering it is 
not pertinent in a brief text like this.

Nowadays there is a lot of concern and discussion about animal 
welfare, since the role that animals play in human life is far beyond 
of being just our pets. Animals are very important as source of 
food and undoubtedly, they represent great relevance in scientific 
research. For all of these reasons, it is tremendously necessary to 
always improve the animal’s well-being.

Pain is a symptom of various different disorders and 
conditions. Therefore, in the last decades, it has been subject of 
several researches. Unfortunately, not all of the mechanisms of 
pain signaling are yet very well understood. The type of pain, and 
consequently it’s treatment, may vary and there are still a lot of 
difficulties for veterinarians, for example, to prescribe the best 
treatment or even recognize the different patterns on behavior 
that may indicate that the animal is actually suffering from pain. 
Therefore, pain is a symptom that may afflict a broad number of 
animals, which still may not receive the best treatment.

One of the most common classes of analgesic drugs which are 
used as a potent pain-killers are the opioids. However, besides 
causing tolerance, addiction and constipation, administration of 
opioids may induce respiratory depression as a severe side effect 
[1]. In addition, the use of non-steroidal anti-inflammatory drugs 
(NSAID), another classic class of analgesics, is very effective for 
the treatment of pain. However, it also may cause some serious 
side effects, such as irritation of the gastrointestinal tract and 
contribution for the development of renal function abnormalities 
[2]. Therefore, there is an urge for the discovery of new molecules 
that may be used for the treatment of different types of pain without 
causing the very well-known undesirable side effects induced by 
the use of the currently available drugs.

At the moment, there are a great number of animal toxins 
that are being studied for treatment or research of many different 
disorders, including pain. The components isolated from animal 
venoms gained this interest because of their usual high potency 
and selectivity in which they act on their molecular targets, such 
as ion channels or receptors [3]. Currently, a large number of 
pharmaceutical companies are interested in the development of 
drugs based on toxins. One of the most successful cases, regarding 
pain treatment, was the development of Ziconotide (PRIALT). 
Ziconotide is a potent non-opioid analgesic drug, which is a selective 
blocker of neuronal N-type voltage-sensitive calcium channels. 
This molecule is a synthetic equivalent of a ω-conopeptide, which 
may be found and isolated from the venom of the marine snail 
Conus magus [4]. This analgesic was approved by Food and Drug 
Administration (FDA) in 2004 and since then it has been used for 
treatment of severe chronic pain.

A myriad of different toxins and derivatives obtained from 
various groups of animals have been described as able to relieve 
pain through activation or blockage of different molecular targets 
[5]. Among snakes, there are the cobrotoxin and cobratoxin, isolated 
from the venom of Najanaja atra and Naja kaouthia, respectively, 
which present high affinity to different subunits of nicotinic 
acetylcholine receptors (nAChRs) and exert antinociception [6,7]. 
Also, another example is crotalphine, isolated from the venom of 
Crotalus durissus terrificus. This toxin induces antinociception 
through an opioid-like activity without causing some of the typical 
side effects induced by the use of opioids, such as tolerance or 
withdrawal symptoms [8,9]. Likewise, the neurotoxin hannalgesin, 
isolated from Ophiophagus Hannah, and the venom of Micrurus 
lemniscatus also exert antinociception via activation of the opioid 
pathway [10,11]. In addition, toxins isolated from the venom of the 
black mamba (Dendroaspis polylepis polylepis)causes strong pain 
relieve by blocking acid-sensing ion channel (ASICs) [12].
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Spiders represent the group of venomous animals with the 
greatest number of species, consequently the venom of these 
animals is a potential source of new molecules with interesting 
pharmaceutical activity that may generate new drug candidates 
for pain treatment, among others [13-15]. Toxins isolated from 
the venom of Thrixopelma pruriens, Ceratogyrus cornuatus and 
Phrixotrichus auratus constitute very promising molecules since 
they are reported to inhibit the different subtypes of voltage gated 
sodium channels (Nav): Nav1.7 and Nav1.8 [16,17]. These subtypes 
of channels are related to pain signaling, since they are selectively 
expressed in peripheral sensory neurons and contribute for the 
transmission of the pain signal [18]. In addition, toxins which block 
voltage gated calcium channels may induce anti-nociception and are 
found in the venom of Selenocosmia huwena, Grammostola rosea, 
Agelenopsis aperta and Phoneutria nigriventer [5,13,14,19,20]. 

There are many other targets and pathways that might 
be modulated to induce antinociception. For example, some 
antinociceptive spider toxins induce antinociception by affecting 
glutamatergic neurotransmission, blocking ASIC channels, 
activating opioid and cannabinoid pathways, inhibiting P2X3 
receptors, among others [5,21-23]. Recently, many toxins from 
the spider Phoneutria nigriventer have been studied by the group 
of Gomez [20,24-28] and by our group [15,21-24], which have 
highlighted the great potential of these molecules as analgesic 
models.

Besides the toxins obtained from the venom of snakes and 
spiders, there are still many other anti-nociceptive components 
present in the venom of various other groups of venomous animals, 
such as scorpions, centipedes, bees, wasps, ants, cnidarians and 
others [5]. This means that we have currently available for research 
a huge number of bioactive molecules, and probably many of them 
having very high affinity for a specific receptor or channel. 

Conclusion
In conclusion, the analgesic substances, which were already 

isolated from venomous animals, may induce anti-nociception with 
high efficiency through activation or blockage of so many different 
pathways. This means that many of these substances may become 
a novel class of commercial analgesic drugs, or even serve as a 
template for the development of such products. In addition, besides 
becoming novel medicines, these same substances are helping 
to understand pain signaling itself, since they exert their activity 
through various different pathways. Furthermore, there are still 
many other venom components and animals which were never 
been studied. Therefore, there are still an enormous number of 
anti-nociceptive substances yet to be discovered and characterized, 
which makes animal venoms very promising for both, research and 
biotechnology. Once a time, thanks to the biodiversity that gives us 
great insights to the drug discovery.
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