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The niquim Thalassophryne nattereri Steindachner, 1876 (Actinopterygii: Batrachoidiforme: Batrachoididae) It is a fish with
calm habits and the venom is inoculated into the victim, usually, bathers and fishermen who step on the animal. Niquim is
found throughout the Northeast region of Brazil, both in fresh and salt water. Accidents occur more frequently in rivers
where this animal is present. Its appearance is almost identical to that of the pacam&o, but it does not grow as much and
its body is slightly reddish. lives mainly in brackish waters, common in regions where sea and river waters meet. It is
approximately 15 centimeters long, is wider at the level of the pectoral fins, is thinner at the back, and does not have

scales but is covered in mucus (Figure 1) [1-3].

Figure 1. Researchers from Butantan, who had developed a solution against niquim stings, discovered in the fish's venom
a peptide with anti-inflammatory activity for multiple sclerosis Thalassophryne nattereri Steindachner, 1876 (Actinopterygii:

Batrachoidiforme: Batrachoididae) and its poisonous spines. In another study, the group of researchers had already
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observed a peptide in niquim. Source: Divulgagao Agéncia FAPESP and https://agencia.fapesp.br/peixe-peconhento-tem-

molecula-com-acao-potencial-contra-esclerose/24058.

1. Therapeutic: The peptide in niquim venom was shown to have an action against multiple sclerosis a neurological
autoimmune inflammatory disease in which the immune system affects the myelin sheath that covers neurons,

responsible for nerve conduction [1-4].

Generally, part of its body enters the sand, in shallow waters, and is quite resistant. It can stay out of the water for eight to
12 hours. Due to its grayish color, it is common to be confused with sand. It has two spines in the dorsal region and one
on each side, covered by a venom gland. These spines are hollow and when the fish is under pressure, for example when
stepped on, the gland descends and the venom is released through the spine. It contracts the muscles of the glands that
inject venom through four hollow spines, two on the sides of the body and two on the back. This is what hurts the most

when someone steps on the animal without realizing it (Figure 2) [4-7].
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Figure 2. dorsal (topside) ventral (underside). External anatomy of a male bluntnose stingrayHypanus say (Lesueur,

1817). (Elasmobranchii: Myliobatiformes: Dasyatidae). Source: https://en.wikipedia.org/wiki/Stingray.

Stingrays, common in the north of the country, are quite dangerous. Common in both rainwater and marine waters,
stingrays have a stinger in their tail capable of causing edema, hemorrhages, and necrosis. If it didn't have the venom, the
stingray would already cause serious injuries because the animal, when it feels threatened, uses its tail, which is like a
whip, large and serrated, causing cuts. The poisons are made up of proteins and added to the toxins in fish skin mucus,
which normally protect the animals against pathogens. In some fish, such as stingrays, the stinger is covered by the skin

and covered in mucus (Figure 3) [5-9].
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Figure 3. Posterior anatomy of a stingray. (1) Pelvic Fins (2) Caudal Tubercles (3) Stinger (4) Dorsal Fin (5) Claspers (6)
Tail. Source: https://en.wikipedia.org/wiki/Stingray.

Few people know, but some representatives of this group of animals also have venom and can inoculate victims with
substances. This is the case, for example, of some catfish, stingrays, and niquim, the latter being one of the focuses of
research in Butantan. Along with stingrays and catfish, niquim is among the main causes of accidents among Brazilian fish

[7-9].

There are several species of fish from the Batrachoididae family on the Brazilian coast, butT. nattereriis the most
common. Brazilian toadfish are small to medium in length, approximately 15 cm, and are numerous in estuarine areas. Its
venomous apparatus has two dorsal fins and two gills that cover hollow needle-shaped spines with poisonous glands at
the base. The fish remains motionless in sandy or muddy bottoms and the venom is injected into the victim through the
spines when the gland is pressed. Experimental studies on the venom report the development of a potential antiserum to

neutralize the nociceptive, edematogenic, and necrotic effects of the venom [9-12].

This species, whose scientific name is T. nattereri, usually lives in slightly salty waters, in the transition between rivers and
seas. It is mostly found in the Northeast region of Brazil. The issue is that the niquim likes to stay buried in the sand and
an unsuspecting passerby ends up stepping on the fish's spines, located on the sides and upper part of the animal's body,
through which the poison passes. When analyzing the poison inoculated by niquim, Butantan specialists identified TnP,
which stands for Thalassophryne nattereri peptide. When analyzing the venom inoculated by niquim, experts from

Butantan identified TnP, which stands for Thalassophryne nattereri peptide (Figure 4) [11-14].
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Figure 4. Venom apparatus of various venomous extant fish. (A) The tail spine of a stingray. On the ventral side, there
are two venom glands arranged in pairs. The spine is serrated and can cause deep wounds. (B) The dorsal spine of a
lionfish (Pterois sp.). There is a narrow venom gland on both sides of the slender spine. The spine and glands are
surrounded by a fine integument. (C) The dorsal spine of a stonefish (Synanceia sp.). A massive bony ray with a large
venom gland on both sides that is surrounded by a sturdy integument. 1, venom gland; 2, integument (enveloping the
sheath). 3, calcified cartilaginous spine (leftmost) or bony spines (right). Sources: (from Halstead, 1988, modified) and
https://www.researchgate.net/figure/Venom-apparatus-of-various-venomous-extant-fish-from-Halstead-1988-modified-A-

Tail_fig4_330841432.

They chemically synthesized the molecule and began carrying out the first tests in the laboratory. In rodents, the
substance was able to treat inflammatory conditions similar to asthma and multiple sclerosis, a disease that affects the
central nervous system. This is precisely where the second fish comes into the story: the zebrafish Danio rerio (Hamilton,

1822) (Cypriniformes: Cyprinidae) is used as an experimental model in tests with TnP (Figure 5) [11-14].
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Figure 5. Characteristics of the Danio rerio (Hamilton, 1822) (Cypriniformes: Cyprinidae)model that enhances the
efficiency of bioactive molecule discovery from natural products 58 Small amount of test compounds required.
Source:esearchgate.net/figure/Characteristics-of-the-Danio-rerio-model-that-enhances-the-efficiency-of-

bioactive figd 236466359.

Another study object is the mucus covering the bodies of niquim catfish and stingrays. The substance has antimicrobial
action which, in the future, could be used to develop medicines or better understand the mechanism of protection against
bacteria. Studies show that species of gram-negative bacteria such as Acinetobacter spp., Pseudomonas aeruginosa,
Klebsiella pneumoniae, Klebsiella oxytoca, Serratia spp., Shigella spp., and Enterobacter spp. are found only in mucus,
while Plesiomonas shigelloides and Citrobacter koseri are found only in water. The bacteria found in both water and
mucus are Aeromonas hydrophila, Aeromonas sobria, Pseudomonas putida, Clostridium freundii, Escherichia coli and

Enterobacter cloacae [14-19].
2. Therapeutic possibility: Antimicrobial.

Potamotrygon motoro (Muller and Henle, 1841) (Chondrichthyes: Potamotrygonidae) is known with peacock-eyed stingray
and motor aqgrraia fishbone to three barbed in the mid-distal region of the tail. These are covered by secretory cells that
produce various proteins with nociceptive, inflammatory, and necrotic actions. Additionally, stingrays, like other fish, are
covered in mucus. Although mucus contains elements of the nonspecific immune system, it also harbors bacteria of
various types. The stingers, with their associated secretory cells and mucus, constitute the only physical defense weapon

of these fish (Figure 6) [15-19].
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Figure 6. An adult ocellate river stingray Potamotrygon motoro (Miller and Henle, 1841) (Chondrichthyes:

Potamotrygonidae)from the Araguaia-Tocantins basin. Source: Photo: ltamar Junior Tonial (2013).

Isolated a compound from P. motoro stings that contracted guinea pig ileum and produced a lethal vasodilation in rats. He
concluded that the active constituent is non-proteinaceous, non-lipidic, water-insoluble, thermostable, and
parasympathomimetic. Centrifuging the solution caused a significant reduction in the activity of the supernatant,
suggesting that the active principle was suspended, rather than Potamotrygon motoro dissolved 5'-nucleotidase,
phospholipase, acid phosphatase, hyaluronidase, caseinolytic, gelatinolytic, and elastinolytic activities were detected in P.

motoro venom from animals collected in the Crixas-Acgu River (Goias, Brazil) (Figure 7) [16-19].
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Figure 7. Schematic representation of the general catalytic mechanism of phosphohydrolase members of the HADSF.

Catalysis proceeds through an aspartyl-phosphate intermediate. Source: https://doi.org/10.1007/s00253-021-11547-w.
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3. Possible practical applications: Microbial 5'-nucleotidases: their characteristics, roles in cellular metabolism [19-20]

Even proteins isolated from mucus and venom cannot simply be assumed to originate from the stingrays themselves. As

they may be secreted bacterial proteins, the biological origins of the stingray mucus proteins need to be identified (Figure
8) [21-23].

Figure 8. Evolution of the accident caused by an ocellate river stingray Evolution of the accident caused by an ocellate
river stingray Potamotrygon motoro (Miller and Henle, 1841) (Chondrichthyes: Potamotrygonidae) from the first day to
complete healing of the wound: A. Evident edema with vasculitis and hyperemia caused by the trauma of sting penetration
with laceration of tissues, and by the action of proteolytic enzymes that damage cells and release fluid and cellular debris
into the interstices; B. Worsening of edema 24 h after the accident; C. Evident ecchymosis and prevailing edema; D.

Worsening of ecchymosis; E. Ecchymosis with evident initial local necrosis; F. Dry necrosis of the affected area with
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evident dead tissue; G. Replacement of necrotic tissues with granulation tissue, although with areas of dead tissue; H.
Total replacement of necrotic area with granulation tissue and evident recovery; |. Accelerated granulation of the affected
area with only the focal trauma remaining open; J. to L. Total recovery of tissues and regeneration of the traumatized
area. from the first day to complete healing of the wound: A. Evident edema with vasculitis and hyperemia caused by the
trauma of sting penetration with laceration of tissues, and by the action of proteolytic enzymes that damage cells and
release fluid and cellular debris into the interstices; B. Worsening of edema 24 h after the accident; C. Evident ecchymosis
and prevailing edema; D. Worsening of ecchymosis; E. Ecchymosis with evident initial local necrosis; F. Dry necrosis of
the affected area with evident dead tissue; G. Replacement of necrotic tissues with granulation tissue, although with areas
of dead tissue; H. Total replacement of necrotic area with granulation tissue and evident recovery; |. Accelerated
granulation of the affected area with only the focal trauma remaining open; J. to L. Total recovery of tissues and

regeneration of the traumatized area. Source: Toxins (Basel). 2015 Jun 18;7(6):2272-88. doi: 10.3390/toxins7062272.
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